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1 eau u 3axa4u y4eOHOH JUCIUNIMHBI

1.1 Heap AUCHMIINHDBI

HGHI/I HU3YyUCHUA OUCHUILIAHBI

OIPEICIICHBI

rOCy/IapCTBEHHBIM  00pa30BaTEIILHBIM

CTAaHJAPTOM BBICHIETO 00pa3oBaHUsA M cooTHeceHbl ¢ obmmmu 1einsmu OOII BO mo
HanpaBleHUI0 TOAroToBKU «lIpukiagHas MaTtemaTuka u WHPOPMATHKa», B paMKax KOTOPOH
MIPENoIaeTCs TUCIUTIIINHA.

(51.B).

Ienb0 OCBOCGHHE CTyIEHTAMM TEOPETUYECKUX M IPAKTUYECKMX OCHOB MOJEICH
HEHPOHHBIX CETEH; H3y4YeHHE METOAOB IPOCKTUPOBAHUS U OOYYECHUS HEUPOHHBIX CETEH;
IIOCTPOCHMSI HEHPOCETEBBIX MaTEMAaTUYECKUX MOJIETIeH U aHaIu3a UX QYHKIIMOHUPOBAHUS.

1.2 3agaun AMCHUIIIHHEI
npuoOpeTeHue 3HaHu| B 00J1aCTH HEUYETKUX U HEMPOCETEBBIX MOJICNIEH M TEXHOJIOTUH;

IIPUMEHCHUC HCUCTKUX U HCﬁpOCCTeBBIX MO,Z[CJ'ICfI B IIPUKJIAAHBIX 3a1a4ax;

IIPOCKTUPOBAHUE MOJIEIIEN HEYETKUX U HEUPOCETEBBIX TEXHOIOIUH.

1.3 Mecto yue6Hoii nucuuniauebl B crpykrype OOII BO
HucuuruinHa «HelpoceTeBble MOJEIN» OTHOCUTCS K BApMAaTUBHOM 4acTH y4eOHOTO IUIaHa

W3ydyenne NaHHON AMCHUIUIMHBI OasupyeTcsi Ha 3HAHMAX MATEMaTHYeCKUX JUCLUILIMH
obs3arenbHoil yactu (b1.0) OOIT bakanaBpuara.
Jucuunnuna «HelpoceTeBble MOAEIN» TECHO CBsI3aHA CO CIEAYIOIIMMHU JUCLUILIMHAMU
6azoBoii wactu (b1.0): «Meroasl ontummaimny», «Bapuammonnoe ucumcienne u OY» u
BapuatuBHOU yactu (B1.B): «OkcneprHble cucTeMbl», «CUCTEMbl UCKYCCTBEHHOT'O MHTEIUIEKTa»,
«Teopust HEYETKUX MHOXKECTBY.

IVIAHUPYEMBIMH pE3yJbTaTaMHU 0CBOCHHUSA 06pa30BaTe.]'[bHOI71 MporpaMmal

N3yuenue

JaHHOW  y4yeOHOW AMCLUILIMHBI

oOyuaromnuxcs npodeccuoHanbHbIX koMmnereHui (I1K):

HaIIpaBJICHO Ha

1.4 IlepeyeHb NJIAHUPYEMBIX Pe3y/IbTATOB 00y4YeHHS MO AMCHHUILIMHE, COOTHECEHHBIX C

dbopmupoBanue y

Uunexc CozepxaHne B pesynbrare nzyuenus: yueOHON AMCLUIIINHBI
HNIQ'I KOMITET | KOMIETEHIUH (W € 00Yy4aKOMIHECs JIOJIKHBI
7| eHIUH YacTH) 3HATh YMeTh BJIaJIeTh

Cnocoben TEOPETUYECKHE | OPUEHTUPOBATHCS | METOAAMHU

1. ITK-3 OPUEHTUPOBATHCS B OCHOBBI B COBPEMEHHBIX peLIeHus
COBPEMEHHBIX HEYETKHUX U aJIropuTMax 3a1a4
aNropuTMax HEUPOCETEBBIX | OOyUEeHUS npogeccuoHal
KOMIIBIOTEPHOU MoOZeIIen U HEHUPOHHBIX BHOU
MaTE€MAaTHKH; obnacTu ux ceTen; NEeATEIbHOCTH
obnanarsb OPUIIOKEHUSA B | 3PPEKTUBHO C IIOMOILBIO
CIIOCOOHOCTSIMU K npodeccuoHanb | peajin30BbIBaTh U | HEUETKUX U
3pPeKTUBHOMY HOM IIPUMEHSITD HENPOCETEBBIX
MPUMEHEHUIO U JeSITEIIbBHOCTH HEHUPOCETEBBIC TEXHOJIOTHI
peanuzanuu MOJIENH
MaTeMaTHYeCKU
CJIO’KHBIX AJITOPUTMOB
Crnioco0OeH HaxXOUTh U | 3JIEKTPOHHBIE HaxOJIUTh U CpeacTBa

2. I[IK-6 | u3Bnekathb VCTOYHUKU U3BJIEKATh MIOMCKA
AKTyaJIbHYIO HAy4YHO- | aKTyaJIbHOU nH(OpPMaLIUIO B aKTyaJIbHOMN
TEXHUYECKYIO Hay4yHO- o0nactu HAy4HO-




Unnexc CozneprkaHue B pesynbrare nzyueHus: yaeOHON AUCIUILITUHBI
HN:I KOMIIET | KOMIIETEHIMHU (U €€ 00y4arOMIecs TODKHBI
" | eHUuH YacTH) 3HATh yMeTh BJIA/IEeTh

nH(OpMALIHIO U3 TEXHUYECKYIO HEUYETKUX U TEXHUYECKYIO
ANMEKTPOHHBIX uH(pOpMAaIMU B | HEHPOCETEBBIX nHpOpMaun
OnOINOTEK, obyactu TEXHOJIOTHH U3 B 00jacTu
MH()OPMALMOHHBIX HEUYETKUX U AIEKTPOHHBIX HEUYETKUX U
CIIPABOYHBIX CUCTEM, | HEHPOCETEBBIX OMOIHOTEK, HEHPOCETEBBIX
COBPEMEHHBIX TEXHOJIOTHI UH(OPMAIMOHHBI | TEXHOJIOTHIA
npodeccnoHaTbHBIX X CIIPaBOYHBIX
0a3 TaHHBIX U T.II. CHCTEM,

COBPEMEHHBIX

npodeCCHOHAIIbH

BIX 0a3 TaHHBIX U

T.II.

2 CrpyKTypa u cojepKaHue AUCHUIIIMHBI

2.1 PacnipeaesieHre TPY10eMKOCTH JUCHHMILIMHBI 10 BHAaM padoT

OOmass Tpyno€MKOCTh AMCUMILIMHBI cocTaBiasier 3 3aud.en. (108 wyacoB), wux

pacrpenenenue 1mo BiuaM padboT MpeICTaBlIeHo B Tabmie

TpyrnoeMKoCTb,
Bun yuebHoit paboTbl 4acoB
6 cemecTp

KonTakTHas padora, B TOM YHCI€: 66,2
AyAUTOpPHBIE 3aHATHS: 64
3ansTtus nexkuuonHoro tuma (JI) 32
3aHsTHsI CEMUHAPCKOTro TUIA (ceMUHaphl, NpakTuyeckue 3ansatus) (I113) -
JIaGoparopusie padotsl (JIP) 32
HNnas koHTakTHas padora: 2,2
KonTtposns camocrositensHol pabotsl (KCP) 2
[Tpomexyrounas arrectauus (MKP) 0,2
CamocrosiTesibHas padoTa, B TOM YHCJIE: 41,8
Kypcooii mpoekT (KII), kypcoas padota (KP) -
[TpopaboTka yuebHoro (Teopernyeckoro) marepuaina (IIM) 25,8
IToxroroBka k Tekyuiemy KoHTposio (ITTK) 16
BrImonnHeHne HHAMBH Ty aIbHBIX 3aJJaHAH (TIOATOTOBKA COOOIICHHIA, -
MIPE3EHTALINN )
Pedepar (P) -
KoHTpos1b: NOArOTOBKA K 3a4eTy -
OO0mas Tpy10eMKOCTh yac. 108

3a4. e]l. 3

2.2 CTpykTypa y4eOHOM JMCIMIIIHHBI

PaCHpCILCJ'ICHI/IC BHU 0B yqeGHoﬁ pa60TBI " UX TPYAOCMKOCTH I10 pa3aciiaM JUCIUIIINHBI.

Pasnensl AMCIHIIINHBI, H3ydaeMble B 6 cemecTpe




Ayoumopnaa | Brneayoumop-

,ﬁ; HanMeHoBaHHe pa3/ieia, TeMbI Bcero paboma Has paboma

J |13 | JIP CPC
Paznen 1 OcHoBHBIE cBeIeHHS 00 10 6 4
HEHPOHHBIX CETAX

1. | BBeneHnue B HEUPOHHBIC CETH. 2 2 0
[Tapamienu n3 OHOJIOTHH.

2. | ba3oBas uckyccTBeHHass MOJICIb. 2 1 1
[IpuMeHeHHEe HEUPOHHBIX CETEMH.

3. | Teopemsr Kommaroposa, ApHoiibia u XeXT- 2 1 1
Huibcena

4. | OcHOBHbIE KOHIIEIIIMA HEHPOHHBIX CETEH. 2 1 1
HeiipokomnbroTepsl.

5. | [Iporpammuoe obecneuenue mist HC 2 1 1
Pa3znen 2 Heiiponnblie cetu B nakere ST: 30 6 12 12
Neural Networks

6. | IIpe/moct nmporeccupoBanue 5 1 2 2
MHuorocnoiiabsiii nepcentpod (MLP)

7. | Paguanbnas 6a3zucHast QyHKITHS. 5 1 2 2
BeposiTHOCTHAst HEHPOHHAS CETh
O06006111eHHO-perpecconHas HeipoHHas ceTh
JIuHeiiHas ceThb

8. | Cerp Koxonena 5 1 2 2

9. | Pemenwue 3amay knaccuduxamnum B makere ST: 5 1 2 2
Neural Networks

10. | Pemenue 3anau perpeccuu B makete ST: 5 1 2 2
Neural Networks

11. | IlporHo3upoBaHKe BPEMEHHBIX PSAJOB B MAKETe 5 1 2 2
ST: Neural Networks
Pa3nen 3 Heiipounsie cern B Matlab 37 8 16 13

12. | GUI unrepdetic must TIIIT NNT &) 1 2 2

13. | Mopnenb HelipoHa U apXUTEKTypa CeTH 5 1 2 2

14. | O6y4yeHne HEHPOHHBIX ceTel ) 1 2 2

15. | IlepcenTpoHsl, TUHEHHbIE, pagHaIbHbIE 5 1 2 2
0a3uCHbIE CETH

16. | Ceru knacTepuzanuu U KiaccuuKaim 5 1 2 2

17. | PexypeHTHbIe ceTu 3 1 2

18. | [IpumeHeHne HEHPOHHBIX CETEH. 4 1 2 1

19. | ®opmupoBanue Mojeneil HeHPOHHBIX ceTel 5 1 2 2
Pa3nen 4 Teoperuueckue acnekTbl 14 8 5
HeYeTKHX MHOKECTB

20. | cropus pa3BUTHSI TEOPUU HEYETKHUX 1 1
MHOKECTB

21. | MeTo10JT0THSI HEYETKOTO MOJICTUPOBAHUS 1 1

22. | OCHOBHBIE MOHATHS TEOPUU HEUETKUX 2 1 1
MHOKECTB

23. | Onepanuu HaJl HEYETKUMU MHOKECTBAMU 2 1 1

24. | HeueTkue OTHOIICHUS 2 1 1

25. | Heuerkast ¥ TMHTBUCTHYECKAsI IEPEMECHHBIC 2 1 1

26. | Heuerkas moruka 2 1 1



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

27. | CucreMbl HEYETKOTO BBIBOA 2 1 1
Pa3znes S Hewerkoe MmoaeimpoBaHue B cpeje 14.8 4 4 6.8
Matlab

28. | IIporecc HEYETKOTO MOJICIIMPOBAHUS B Cpe/Ie 2 1 1
Matlab

29. | Heuerkas kimactepu3anus B Fuzzy Logic 2 1 1
Toolbox

30. | OcHOBBI HEUETKUX HEUPOHHBIX ceTer 5 1 2 2

31. | [Ipumepsl pa3pabOTKKU HEUETKUX MOJIENIEH 5,8 1 2 2,8
MIPUHATHS pelieHui B cpene Matlab.

Bvicmasnenue 3auemog no oucyuniune
HUTOI'O no qucumninge: 1058 | 32 | 0 | 32 41,8

Coxpawenus: JI — nexuuu, [13 — npakruueckue 3ansarus, JIP — maboparopusie padorsi, CPC —
caMoCTOsITeNIbHasl paboTa CTYIEHTOB.

2.3 Coneprxanue pa3ieioB JUCHUNIMHBI

No
HanmenoBanue
pasze Y — @®opMa TEeKyLEero KOHTPOJIA
na
1 2 3

1 | OcHoBHBIE CBEJICHUS O
HEHPOHHBIX CETSIX

1. TloaroroBka pedepaToB, MPe3eHTANNMN, BRICTYIUICHUIA.
2. Pesrome, aHanuTHueckuii 0030p 1Mo podieme.

2 Heiiponnbie ceTu B makeTe
ST: Neural Networks

1. Ompoc no pe3ynbrataM UHAUBUAYAIBHOTO 3aJaHHS
2. IIpoBepka BBIMOTHEHHSI TAOOPATOPHBIX padbOT

Bvicmasnenue 3auemos no
oucyuniune

Ne 1,2,3,4
3 | Heiiponnsie cetu B Matlab | 1. IlogroroBka pedepaToB, Ipe3eHTalnl, BBICTYIUICHUH.
2. IIpoMexyTOuyHOE TECTUPOBAHHUE.
3. [IpoBepka BeITIOJIHEHHUS J1aA0OpaTOPHBIX paboT Ne 4, 5
4 | TeopeTuueckre acreKThl 1. IloaroroBka pedepaToB, Npe3eHTALNH, BHICTYIICHUH.
HEYETKUX MHOYKECTB 2. Pesrome, aHamuTHUECKHA 0030p 1O TIpodIIeMe.
3. Omnpoc 1o pe3ynbTaTaM MHIMBUIYAJIbHOIO 33/1aHUsI.
5 | Heuerkoe monenupoBanue | 1. IlpoBepka BbinosiHeHus 1abopaTopHOil padoTel Ne 6
B cpezae Matlab. 2. 3anyTa IpOeKTHOTO 3a/IaHHs.

2.3.1 3auATHA JEeKIUOHHOI0 TUIIA

bazopas HCKYCCTBCHHAA MOICIIb.

No Haumenosanue ®dopma TeKyIero
Copepxanue pa3aena/Moayns
paszena | pasnaena/Momays KOHTPOJIS
1 2 3 4
1 OcHoBHbIE Tema 1. Beeoenue 6 HellpoHHble cemil. 1. TMoarotoBka
CBEJICHUS O Iapannenu uz 6uonocuu lpenmymiecTsa pedepatos,
HEUPOHHBIX HEUPOHHBIX CceTe. BBeleHNE B HEUPOHHBIE | IPE3CHTALUM,
ceTax CETH. DTallbl pa3BUTUS HEUPOHHBIX CETEM. BBICTYIUICHHH.
[Mapannenu u3 6uonorun. M3sectHsie Tunsl | 2. Pesiome,
ceTel. AHATTUTUYECKUI
Tema 2. bazosas uckyccmeenHas Mooeis. 0030p 1O
Ilpumenenue netiponnvix cemeti. npobieme.

6




OrnpezenieHne UCKYCCTBEHHOTO HEHPOHA.
@yHKIMY akTUBaluu. [[puMenenue
HEHWPOHHBIX CETEH: PACIIO3HABAHUE
00pa30B, MPOTHO3UPOBAHUE,
KJIaCTepU3aIsl, KIacCU(PUKALIUS,
anmnpoKcUMallus, yIpaBJeHue.

Tema 3. Teopemwr Konmacoposa, Apnonvoa
u Xexm-Hunvcena

Teopema Kommoroposa-Apnomnsaa. Pabora
XexT-Hunbscena. Maremaruueckoe
onucaHue paboTbl HEMPOHHOM CETH.

Tema 4. OcHogHble KOHYenyuu HeuUpOHHbBIX
cemeili. Hetipoxomnsromepor COOp NaHHBIX
JUTsl HelipoHHOM ceTu. OTOOp MepeMEeHHBIX
Y TIOHUKEHUE Pa3MEPHOCTU. DTaIlbl
peuienus 3anad. Knaccudukanus 3anad.
ArnmapartHas peanu3anns HSMpOHHBIX
ceren

Tema 5. Ilpocpammnoe obecneuenue 0
HC TIporpaMmMbl MOI€TUPOBAHUS
HCKYCCTBEHHBIX HEMPOHHBIX CETEHl:
Heiiponaker Neural 10, Heliponaker
NeuroPro, Heiipomaker Neural Planer,
naker ST: Neural Networks, Neural
Networks Toolbox Matlab.

HeiiponHnsie
CCTHU B IIAKECTEC
ST: Neural
Networks

Tema 1. [Ipe/nocm

npoyeccuposanue. MHo2ocn0tiHbLl
nepcenmpon (MLP). O6yuenue
MHOT'OCJIOITHOTO MepCcenTpoHa. AJIrOPUTM
00paTHOro pacIpoOCTPaHEeHHUS.
[lepeobyuenue u 06061menue. OTdop
JTaHHBIX. MeTo/1 00y4eHuss MHOTOCIIOMHOTO
nepcentpoHa. pyrue anroputMel
00y4eHHsI MHOTOCJIOHOr0 MepCcenTpoHa.
Tema 2. Paouanvnas 6azucHas (yHKyus
Bepoamnocmnas neiiponnas cems.
0Ob60bwenno-pecpeccuonHasn HetipoOHHAsL
cemo . Jluneunas cemv PagnanbHas
6a3ucHas pyHKuusA. OCHOBHbIE TPUHLIUIIBL.
BepositHocTHas HelipoHHas ceTb. PNN-
cetu. O0OO0IIEHHO-PETrPEeCCUOHHAs
HeriponHas cetb (GRNN). JIunelinas cets.
Heiipo-renernueckom ainroputme oroopa
BXOJTHBIX JIAHHBIX.

Tema 3. Cemv Koxonena Heynpasisemoe
oOydeHue - ooyuenue 6e3 yunrtens. CeTh
Koxonena. 3agaun kmaccuguKauu.
Tonosnornyeckas kapra.

1. Ompoc no
pe3yabTatam
WHIMBUIYAJILHOTO
3aJaHHS




Heliponnsie
cetu B Matlab

Tema 1. GUI unmepdghetic onsa IIIIII NNT
I'paduueckuit naTepdeic moabp30BaTENs
nist Neural Networks Toolbox B cucteme
Matlab. JleMoHCTpaI[HOHHBIE IIPUMEPBHI.
Tema 2. Mooens Hetipona u apxumexkmypa
cemu

[Ipocroi HelipoH. DyHKIMSA AKTUBALUU.
HeiipoH ¢ BEKTOpHBIM BXOJIOM.
ApXUTEeKTypa HEHPOHHBIX CETEH.
Coznanue, MHUIMATHU3AIMS U
MOJIETUPOBAHUE CETH.

Tema 3. Obyuenue HellpOHHBIX cemell.
[Ipouenyps! agantanuu U 00ydeHUSI.
Meroapl 00ydeHUsI. AITOPUTMBI O0YUCHUS.
Tema 4. I[lepcenmponuwl, 1unetinvle,
paouanvhvie 6a3UCHbIE CeMU.
[TepcenTpoHbl, TUHEHBIE, paIAATIbHBIC
0a3uCHBIE CETH.

Tema 5. Cemu knacmepusayuu u
Kaaccugpuxayuu

CaMoopranusyromuecs: HeHpOHHbBIE CETH.
LVQ-cern.

Tema 6. Pexypenmuoie cemu.

Ceru Dnmana. Cetu Xondwiaa.

Tema 7. llpumenenue HetipoHHbIX cemell.
Anmpokcumanus U GUIbTPaIis CUTHAJIOB.
CucreMsl ynpaBieHusl.

Tema 8. @opmuposarnue moodenetl
HEUPOHHBIX Cemell.

BrrunciurenbHas MOJI€Nb HEHPOHHOM
cetu. DOopMUpPOBAHUE MOJAEIEN HEUPOHHBIX
cereil. [Ipumenenue cucremnr Simulink.

1.ITonroroBka
pedepatos,
MPE3EHTALNM,
BBICTYIIJICHUM.

2. IIpomexyTouHoe
TECTHUPOBAHUE.

Teopetnueckue
aCIeKThI
HEUYETKHUX
MHOXCECTB

Tema 1. HUcmopus pazsumus meopuu
HeuemKux MHOHCeCma

[IepBble NPOMBIILIEHHBIE TPUIIOKEHUS B
EBpore, AAnonun u CILA.

Tema 2. Memooonoaus neuemxozo
MOOeNUPOBaAHUSL.

MeTtoaon0oruu CUCTEMHOTO U HEYETKOTO
MOJICIMPOBAHUS. AHAJIN3 HEUETKOTO U
BEPOSITHOCTHOTO MOJIX0/IOB K
MOJICJIMPOBAHUIO HEOTIPEACIICHHOCTEH.
Tema 3. OcHosHble NOHAMUA MeopuU
HeuemKux MHOJNCecms

OrnpezeneHne HEYETKOr0 MHOYKECTBA,
OCHOBHBIE XapakTepuUCTHUKU. OCHOBHBIE
TUTIBI QYHKIUN TIPUHAICKHOCTH.

Tema 4. Onepayuu Hao HewemKuMU
MHOJICECBAMU.

PaBeHcTBO, NTOMHUHUPOBaHKE, IEPECECUCHUE
Y Pa3HOCTH HEUYETKUX MHOKecTB. HeueTkue
OTIEPATOPHI.

1.[ToaroroBka
pedeparos,
MpEe3EHTAaLNH,
BBICTYIUICHHUH.
2.Pe3rome,
AHAJMTUYECKUI
0030p 1o
npobieme.
3.0mpoc no
pe3yibTaTam
WHIUBUIYAIBHOTO
3a/IaHMS.




Tema 5. Heuemkue omuouieHus.
HeueTkue OTHOIIEHHS U CIIOCOOBI €TI0
3aianusi. OCHOBHBIE XapaKTEPUCTUKU
HEYETKMX OTHOINeHuU. HeueTkoe
oToOpakeHHe.

Tema 6. Heuemkas u aunesucmuyeckast
nepemeHHble.

HeueTkas v TUHrBHCTHYECKAS
nepeMeHHble. HeueTkue BeIMUMHbBI, YU CIIa
Y UHTEpBaJbL. TpeyrojbHbIC U
TpanenueBuIHbIC PyHKIUN
MIPUHAIC)KHOCTH.

Tema 7. Heuemkas nosuka

ITonsATHEe HEUYETKOTO BHICKA3BIBAHUS U
HeueTKoro npeankara. OCHOBHbIE
Joruueckue ornepaiuu. [IpaBuna HeueTKUX
MPOLYKLIAM.

Tema 8. Cucmempl Heuemrko2o 6v16004.
bazoBast apxutekTypa cucTeM HEUETKOTO
BbIBOJA. OCHOBHBIE ATAlbl HEYETKOI'O
BbIBOZIa. OCHOBHBIC aJITOPUTMBI HEYETKOTO
BBIBOJIA.

5 Heuetkoe
MOJICTTUPOBaHKE
B cpeae Matlab

Tema 1. Ilpoyecc neuemkoeco
Mmooenuposarus 6 cpede Matlab
OcHoBHBIE 35IeMeHThI cuctembl Matlab.
OcHoBHble pueMsbl paboTsl. ['paduyeckue
Bo3MokHOCTH. [Iporece pa3paboTku
CUCTEMBbI HEYETKOTO BBIBOJA.

Tema 2. Heuemxkas knacmepusayus 6 Fuzzy
Logic Toolbox.

3aaya HEYETKOM Ki1acTepu3aluu 1
anropuTM ee pemieHus. Cpencrpa pemeHus
HeueTkoM kiactepusanuu B Fuzzy Logic
Toolbox.

Tema 3. OcHoBbl HEYEMKUX HEUPOHHBIX
cemell.

OcHoBbI THOPHUIHBIX ceTeil. O01mas
xapakrepuctrka ANFIS — agantuBHbIC
CHUCTEMBI HEMPO-HEYETKOTO BBIBOAA.

Tema 4. I[lpumepol pazpabomku Heuemxux
MoOenel NpuHAmMuUs peueHull 8 cpeoe
Matlab.

PaccmoTpenue npuMepoB pa3paboTKu
HEUYETKHUX MOJEIICH IPUHATHS PELICHUN B
cpene Matlab.

1. 3ammra
IIPOEKTHOTO
3a1aHNA.

2.3.2 CeMuHapcKue 3aHATHS

CeMuHapckue 3aHATUS HE IPEAYCMOTPEHBI yU€OHBIM IUIAHOM.

2.3.3 JIaGopaTopHbIe 3aHATHS

‘ No ‘ HaunmenoBanue

‘ HaumenoBanue 1a00paTopHbIX ‘

Popma TEeKyIIero
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n/n

paszzena

pabot

KOHTPOJISI

Heiipounsie cetu B
makere ST: Neural
Networks

[Ipe/mocT nporeccupoBanue
MHOroCHOMHBIN NEPCENTPOH

(MLP)

[TpoBepka BBITIOTHEHUS
naboparopHbIX paboT No
1

Pagunanbuas 6a3ucHas GyHKIHUS.
BeposiTHOCTHas HEMipOHHAs CETh
O060011IeHHO-perPeCCUOHHAS
HEUpPOHHAS CETh

JIuHeiHas ceTh

ITpoBepka BBIMOJHEHHUS
nabopaTropHbIX paboT Ne
2

[IpoBepka BBIIOTHEHUS

2. Cetp Koxonena n1abopaTopHBIX padboT No
3
[IpoBepka BBITIOTHEHUS
Pemenwne 3anay knaccuukamnyy B 1260DATODHLIX DaGoT No
nakere ST: Neural Networks 4 patop p B
[IpoBepka BBIIOTHEHUS
Pemenue 3anay perpeccuu B 1360DATOPHLLX DaGor Ne
nakete ST: Neural Networks 4 patop p B
[Iporno3upoBaHnue BpeMEHHBIX [TIpoBepka BBITTOTHEHUS
psaoB B makere ST: Neural nabopatopHbIX paboT No
Networks 4
3. | Heiiponnsie cetu B [IpoBepka BBIIOJIIHEHUS
Matlab OO0yueHne HEUPOHHBIX CETeH nabopatopHbIX paboT No
4
. [TpoBepka BBIMOTHEHUS
IIepcenTpoHBI, INHEHWHBIE,
nabopaTopHbIX paboT No
panuanbHble Oa3UCHBIE CETH 5
[TIpoBepka BBITTOTHEHUS
Ceru knacTepuzanuu U
nabopatopHbIX paboT No
KJaccu(puKanuu 5
[TpoBepka BBITOTHEHUS
PexypeHTHbIE ceTH 1a00paTOPHBIX paboT
Ne5
[IpoBepka BBITTOTHEHUS
[TpumeHeHne HEHPOHHBIX CETEH. nabopatopHbIX paboT No
B
. [TpoBepka BBIMOTHEHUS
dopmupoBaHue MoJIeNen
. . nabopaTopHbIX paboT No
HEHPOHHBIX ceTel 5
5. | Heuerkoe [TpoBepka BEITIOTHEHUS

MO,[[GJ'II/IpOBaHI/IC B cpe):(e
Matlab

Heuertkas moruka

n1abopaTopHbIX paboT Ne
6

CHCcTEeMBI HEYETKOTO BbIBOJA

[TIpoBepka BBITTOTHEHUS

n1abopaTopHbIX paboT Ne
6

IIpouecc HeueTkoro
MoJenupoBaHus B cpene Matlab

[IpoBepka BBIIOTHEHUS
nabopaTopHBIX paboT No
6

Heuetkas KJIaCTCpu3anus B Fuzzy
Logic Toolbox

[TpoBepka BBITIOTHEHUS

n1abopaTopHbIX paboT Ne
6

OCHOBBI HEUETKUX

HpOBepKa BBITTOJTHCHU S
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1a0opaTopHBIX paboT Ne
6

HEHPOHHBIXCETEN

[Tpumepst pa3pabOTKH HEUETKHUX
MOJIEJIEH TIPUHSTHUS PEIICHUN B
cpene Matlab.

Bvicmasnenue sauemos no
oucyuniuxe

[IpoBepka BBITIOTHEHUS
nabopaTopHbBIX paboT No

6

2.3.4 KypcoBblie padoThbl

KypcoBbie paboTsl HE TPETyCMOTPEHBI YUEOHBIM IIIAHOM.

24 Ilepeyenb y4eOHO-MeTOAMYECKOI0 oOOecmedyeHHsl JJIsi CaMOCTOSITEIbHOM
padoThI 00y4aromerocs no AUCIUIIHHE

Lenbto caMOCTOSTETHHON PabOThI CTY/IEHTA SBIISAETCS YIITyOJICHHE 3HAHUN, TOTYYSHHBIX
B pe3y/ibTaTe ayIUTOPHBIX 3aHATUI. BBIpabaThIBalOTCS HABBIKM CaMOCTOSTEIBHON pPaOOTHI.
3aKkperusItoTCs OMBIT M 3HAHMS TOJXyYEeHHBIE BO BpeMs JabopaTOpHBIX 3aHATHHA. Hmxe
NpPE/ACTaBICH  IEPEYCHb  Y4eOHO-METOJMYECKMX  MaTepHajoB,  KOTOphIE  IOMOTAIOT
o0ydJaronieMycsi OpraHM30BaTh CaMOCTOSITEIbHOE M3Y4EHHE TeM (BONPOCOB) AWUCIMIUIMHBI 11O

BceM BuaaMm CPC.

Neo| Bug camocrosiTenbHOM [TepeueHs yaeOHO-METOAMIECKOTO 00SCTICUCHUS JUCITUILTAHBI
paboThI T10 BBIMIOJIHEHUIO CAMOCTOSITENIbHON pabOThI
1 2 3

[TpopaboTka u
MIOBTOPEHHE
JEKIIMOHHOTO
Marepuaia, MaTepuaia
yueOHOI U HAyYHOU

Metoanueckue ykazaHusl Ui HOATOTOBKU K JEKIIMOHHBIM U
CEeMHUHAPCKHUM 3aHSATHSIM, yTBEP)KIACHHBIC Ha 3aceJaHuH Kadeapsl
MPUKIIAHON MaTeMaTUKU (aKyabTeTa KOMIIbIOTEPHBIX TEXHOJIOI MM
u npuxsagHoi Mmatematuku ®I'BOY BO «KyOI'Y», nportokon Ne7
ot 18.04.2018 r.

MeTtoaudeckue yka3aHus 10 BBIIOJIHEHUIO CAMOCTOSATEIbHON

JUTEPaTyphl, .
HOArOTOBKA K paboThl, yTBEpPKICHHBIE Ha 3acelaHNH Kadeapbl MPUKIaJHON
ceMIHADCKIM MaTeMaTHKHU (aKyJIbTeTa KOMIBIOTEPHBIX TEXHOJIOTHI U

3aH$ITI/I$f)M npukinaanoit Matematuku I'BOY BO «Ky6I'V», mpotokon Ne7 ot

18.04.2018 .

IToaroroBska k
1a00paTOPHBIM
3AHATUSAM

Metoanyeckue yka3zaHHs 10 BBIIOJIHEHUIO JJAOOPaTOPHBIX padoT,
YTBEpPKIACHHbBIE Ha 3acelaHnu Kadeapbl IpUKIaJHON MaTEMaTUKU
(bakynpTeTa KOMIBIOTEPHBIX TEXHOJIOTMHA U MPUKIATHON
Matematuku ®I'EOY BO «Ky0I'Y», npotokon Ne7 ot 18.04.2018 r.

ITonroroBka K
PELIECHUIO 3a/1a4 U
TECTOB

Meroanueckue ykazaHusl O BBIITOJIHEHUIO CAMOCTOATEIbHON
paboThl, yTBEPKIECHHBIE HA 3aceJaHUH Kadeapbl MPUKIIaTHON
MaTeMaTHKHU (akylbTeTa KOMIBIOTEPHBIX TEXHOJIOTHI 1
npukiagHoit Mmatematuku @I'bOY BO «KyOI'Y», npotokon Ne7 ot
18.04.2018 r.

IToaroroBka J0KIaI0B

Metoanyeckue ykazaHus Ui HOATOTOBKHU 3cce, pedepaTos,
KYPCOBBIX pa0oT, yTBEp>KJICHHbIE Ha 3acelaHuu Kadeapbl
MPUKIIQTHON MaTeMaTUKU (aKyIbTeTa KOMIIBIOTEPHBIX TEXHOJIOTUH
u npukiagHo marematuku GI'BOY BO «KyO6I'Y», mpotokon Ne7
or 18.04.2018 r.
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Ne| Bun camocrosTenbHOM [TepeueHs yueOHO-METOAMYECKOTO 00ECTICUCHUS TUCIIUILTAHBI
paboThI T10 BBITIOJIHEHUIO CAMOCTOSITEILHON pabOThI

1 2 3

MeTtoaudeckue yka3aHusl 110 BBIIOJIHEHUIO paCU€THO-TpaQUUecKUX
3aJJaHui, YTBEPKICHHBIC Ha 3aceAaHuu Kadeapsl MPUKIaTHON
MaTeMaTHKU (akylbTeTa KOMIBIOTEPHBIX TEXHOJIOTHI 1
[Toaroroska k npukiaaHoit marematuku @I'BOY BO «KyoI'Vy, mpotokon Ne7 ot
pemenuto pacuetno- (18.04.2018 r.

rpaduueckux 3a1aHuii |MeToauuecKkre yKa3aHus 0 BBIITOJTHEHUIO CAMOCTOSATEIbHOM
(PI'3) paboThI, yTBEp)KICHHBIC HA 3aCeTaHUH Kadeaphl MPUKIIaTHON
MaTeMaTHKHU (aKyIbTeTa KOMIIBIOTEPHBIX TEXHOJIOTUN U
npukiagHoit MmatemaTuku @I'bOY BO «KyOI'Y», mpotokon Ne7 ot
18.04.2018 r.

MeTtoauyeckue yka3aHusl 110 BBIIOJTHEHUIO CaMOCTOSATEIbHON
paboThl, yTBEp)KICHHBIE Ha 3acelaHiH Ka(eapbl MPUKIaJHON
MaTeMaTHKU (akylbTeTa KOMIBIOTEPHBIX TEXHOJIOTHI U
npukiaaHoit marematuku @I'BOY BO «KyoI'V», mporokon Ne7 ot
18.04.2018 r.

IToaroroBska k
TEKYILIEMY KOHTPOJIIO

Y4eOHO-METONUYECKUE MaTepHaibl Il CaMOCTOSITENIbHON pPabOThl 00yYarOIIUXCS U3
YHUCiIa MHBAJIUIOB U JIUI C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) npenocraBistoTcs
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM HX 37JOPOBBS M BOCIIPUATHS UH(DOpMALINU:

Jlyist i1 ¢ HapyIIeHUsIMH 3PEHUS:

— B MieyaTHOU popme yBeTHMueHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

J1ig U1 ¢ HApYIICHUSMHU CIIyXa:

— B mieyaTHoOU hopme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JList i1 ¢ HapyIeHUsIMH OTIOPHO-/IBUTATEIBLHOTO anrmapara:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeuyeHb MOXET OBITh pPACHIMPEH U KOHKPETU3HPOBAaH B 3aBUCHMOCTH OT
KOHTHHTEHTa O0YJarOIINXCsl.

3. O0pa3oBaTebHble TEXHOJIOTHH

JIekMOHHbBIE MaTepualbl PeaIu3yloTCsl C TMOMOIIbIO AJIEKTPOHHBIX Npe3eHTauuil. [lpu
peanuzanuu yd4eOHOM paboTel mo gucuuiuinHe «HelpoceTeBble MOJENu» HCIOIb3YHOTCS
cienyomuye o0pa3oBaTelIbHbIE TEXHOJIOTHH:

- MHTEpaKTHUBHAs MOjaya MaTepuasia C MyJIbTUMEIUIHHON CUCTEMON;
- pa300p KOHKPETHBIX MCCIEA0BATEIbCKUX 3a/1ay.

OOBeM HUHTEPaKTUBHBIX 3aHATUH — 26% OT 00beMa ayIUTOPHBIX 3aHATHI
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Bup 3anstus Hcnonb3yeMble MHTEpaKTUBHBIE KonnuectBo

Cemect
p (JI, I1P, JIP) o0Opa3oBaTeNbHbIC TEXHOJIOTHH 4acoB

HHTrepakTuBHAs IT0Aa4a MaTepuaa ¢
7 JIP MYJIbTUMEAUHHON CHCTEMOM. 14
OO0cyxIeHre CI0XHBIX U
JTUCKYCCHOHHBIX BOIIPOCOB.
KomMmIibroTepHbIe 3aHATHS B peKUMAax
B3aMMOJICHCTBUS «IIPEIOJIaBaTeNb -
CTYICHTY.

HUTOIO 14

Jns nuip ¢ orpaHMYEeHHBIMU BO3MOKHOCTSIMU 37I0pPOBBS IIPEAYCMOTPEHA OpraHu3aius
KOHCYJIbTALIMH C UCIIOJIb30BAHUEM JIEKTPOHHOM MTOYTHI.

4, OIIeHO‘{HLIe cpeacrea AJIs1 TERKYLIECTO0 KOHTPOJIA ycneBaemMocCTu,
HpOMe)KyTO'-lHOﬁ aTTeCTAllMM 110 UTOIraM O0CBOCHHUSA TUCIHUIIJINHBI

4.1 ®oHJ OLIEHOYHBIX CPEICTB /s MPOBeIeHHs TeKylIel aTTecTauuu

VY4yebHas AeATeNbHOCTh MPOXOIUT B COOTBETCTBUM C IpaduKoM yueOHOro Iporecca.
[Tpouecc camocTOSTENbHON pabOThl KOHTPOJUPYETCS BO BPEMsI AayIAUTOPHBIX 3aHATUH U
UH/IMBUYaJIbHBIX KOHCYyabTauui. CaMmocrosiTenbHas padoTa CTYAEHTOB MPOBOIUTCS B (hopMme
U3YUYEHHSI OT/IEIBHBIX TEOPETHUECKUX BOIPOCOB I10 TPeIaracMoi JInTepaType.

@DOH/ OLICHOYHBIX CPEACTB JUCLMILIMHBI COCTOUT U3 CPEACTB TEKYILEro KOHTPOJIS (CM.
CIIUCOK JJaOOpaTOpHbIX paboT, 3a/1a4 U BOIIPOCOB) U UTOTOBOM aTTeCTalluy (3a4eTa).

B kadecTBe OLIGHOUHBIX CPEIACTB, MCIOJIB3YEMbIX JJS  TEKYLIEro KOHTPOJIs
YCIIEBAEMOCTH, TIPEAJIaraeTcs IMepeYeHb BOIPOCOB, KOTOPBIE NPOpadaTHIBAIOTCA B IPOIECCE
OCBOCHMs Kypca. JlaHHBIN HepedyeHb OXBAThIBAET BCE OCHOBHBIE pa3fienbl Kypca, BKJIIOYas
3HAHUA, ITOJIYYaCMbIC BO BPEMs CaMOCTOSITEIIHbHOM pa6OTI)I. KpOMC TOro, Ba*XHbIM 3JICMCHTOM
TEXHOJIOTUM SIBJIIETCSI CaMOCTOSATENbHOE pEIIeHUEe CTYJeHTaMHu M clada 3aJaHuid. 7o
MOJIHOCTBIO WHAUBUIyalbHas (opma o0ydeHus. CTyIeHT paccKa3bIBaeT CBOE pEIICHUE
IPEMo/IaBaTesto, OTBEYAEeT Ha JIOMOJIHUTEIBHBIE BOTIPOCHI.

IIpumepHbIe 3a1aHUA HA JIA00OPATOPHBIEC PA0OThI:

1. Ilpe/moct mpoueccupoBanue. Muorocnoinsiii nepcentpos (MLP)

3ananue 1.
Coznath HelipoHHyto ceTh 1 pernenus 3ana4n XOR B makere ST: Neural Networks.
3ananue 2.

Co3nath HEMPOHHYIO CETh /IS ANMPOKCUMAIINK (PYHKITUH X* B nakere ST: Neural

Networks.
3amanue 3.

Co3nath HEMPOHHYIO CETh /IS ANMPOKCUMAIINK (PYHKITIH X° B nakere ST: Neural
Networks.

3aganue 4.

Co3math HEMPOHHYIO CETh IS PEIICHUS 3aa4uu Kiaccudukauu 11seToB Mpuca B makere
ST: Neural Networks.

3ananue 5.

Co3aath HEMPOHHYIO CETh JUIA ANMPOKCUMALUU (PYHKIHH X* B maxere ST: Neural
Networks.
3amanue 6.
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Co3aarh HEMPOHHYIO CETh JUIA ANMPOKCUMALUHU (PYHKIHH X'+ X— \/; B nakere ST:
Neural Networks.

3amanue 8.

Co3natb HEMPOHHYIO CETh IS PEIICHUs 3a/1auu perpeccun 1BeToB Mpuca B nakere ST:
Neural Networks.

3ananue 7.

Co3aTh HEHPOHHYIO ceTh U1 anmnpokcuMaruu Gynknun 1/ X B makere ST: Neural
Networks.

2. Pangmanbnas 6aszucHas ¢pyHKuMA. BeposSsTHOCTHAs HEHpPOHHAS CETb.
O0001IeHHO-perpecCCHOHHAs] HEUPOHHAS CETb.
JIuHeiHas ceTb.

Samanue 1.

Co3aarh HEWPOHHYIO CETh PaUAIbHON 0a3MCHOM (DYHKIIMU JJIs PELICHUS 3a/1a4H
perpeccun nBetoB Mpuca B makete ST: Neural Networks.

3ananue 2.

Co3znaTh BEpOSTHOCTHYIO HEMPOHHYIO CETh JIJISl PELICHUS 3aaui KIacCU(PUKAIIUU [IBETOB
Hpuca B makere ST: Neural Networks.

3agaHue 3.

Co3natb 00001IEHHO-PETrPECCUOHHYI0 HEUPOHHYIO CETh /IS PEIICHUS 33]]a4H PErPEeCCUH
useroB Mpuca B makere ST: Neural Networks.

3ananue 4.

CoznaTh MMHEHHYI0 HEHPOHHYIO CEeTh JUIsl pEIICHUs 3a/1a4l perpeccuu upetoB Mpuca B
nakete ST: Neural Networks.

3agaHue 5.

Co3aath HEUPOHHYIO CETh PalUAIBbHON 0a3UCHON (DYHKIMH ISl allPOKCUMAITHH

byHKIIUN X* B makere ST: Neural Networks. CpaBHUTH pe3yibTaT C MHOTOCIOMHBIM
MIEPCEIITPOHOM.

3amanue 6.

CoznaTh HEMPOHHYIO CETh paAHAbHON 0a3UCHON (PYHKINHU IS allllPOKCUMAIIUN

byHKIIUN x° B maxere ST: Neural Networks. CpaBHUTB pe3yibTaT ¢ MHOTOCIOMHBIM
MEPCENTPOHOM.

3ananue 7.

Co3znaTh HEMPOHHYIO CETh paAMAIbHON 0a3MCHON PYHKIINHU I allllPOKCUMaLIUN
dynaxumn 1/ X B makere ST: Neural Networks. CpaBHHTB pe3ynbTaT ¢ MHOTOCTOHHBIM
MEPCENTPOHOM.

3. Cerp Koxonena

3ananue 1.

Co3nate HelipoHHYIO ceTh KOXOHEeHa AJ1s pelleHus 3a/1a4M KjacTepu3aluy 1IBETOB
Upuca B nakere ST: Neural Networks. [IocTpouTh TONoJIIOTHYECKYIO KapTy.

3ananue 2.

Co3nate HepoHHYIO ceTh KOXOHEHa JUIs peleHns 3a1a4n KJIaCTepU3auu
cTpouTenbHbIX npeanpustuit Kpacnonapckoro kpas B nakere ST: Neural Networks. IToctpouts
TOTIOJIOTUIECKYIO KapTy.

3ananue 3.

Co3natp HelipoHHYIO ceThb KOoXOHEeHa AJis pelieHus 3a/1a4i KiacTepu3anun
CEebCKOX03sMCTBEHHBIX Mpeanpusatuii Kpacnogapckoro kpas B makete ST: Neural Networks.
[TocTpoHUTh TOMOIIOTHYECKYIO KapTy.

3ananue 4.
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Co3nath HelipoHHYIO ceTh KoXOHeHa i1 peleHus 3a/1auu KiacTepu3aliyu TOProBo-
3aKynouHsIxX npeanpustiuii Kpacaogapckoro kpas B makere ST: Neural Networks. [Toctpouts
TOIOJIOTMYECKYIO KapTy.

3ananue 5.

Co3nath HelipoHHYIO ceTh KOXOHEHa 1 peleHus 3a/1a4i KJIACTepU3allii PErHOHOB
Kpacnonapckoro kpas B makete ST: Neural Networks. ITocTpouts Tomonoruaeckyro kapry.

3amanue 6.

Co3natp HelipoHHYI0 ceTh KOoXOHEeHa 1715 peleHus 3a1a4u KiacTepu3auy GUHAHCOBOTO
coctosiaus pernoHoB PO B makere ST: Neural Networks. [TocTpouTh TOMOJOTHYECKYIO KapTy.

3ananue 7.

Co3natb HepoHHYIO ceTh KOXOHEHa 1S peleHrs 3a/1a4i KJIaCTePU3aLlK COLUAIbHOTO
cocrosinus pernoHoB PO B makere ST: Neural Networks. [TocTpouTb TOOIOTHYECKYIO KapTy.

3amanue 8.

CoznaTh HelipoHHYIO ceTh KoXOHEHa [uIsd pelieHus 3aJaul KJlacTepu3au
SKOHOMHUYECKOTO pa3BuTHsi pernoHoB PO B makere ST: Neural Networks. [Toctpouts
TOMOJIOTUYECKYIO KapTy.

4. Pemenue 3amau kinaccudukanuu B makere ST: Neural Networks

3ananue 1.

Pemts 3amauy knaccudukanuu 1seto Mpuca B makete ST: Neural Networks. C
IIOMOIIBI0 UHTEJUIEKTYaJIbHOTO ITIOMOIIIHHAKA JAHHBIX U CAMOCTOSATEIbHO, UCIIOJIb3YS Pa3Iu4HbIC
TUTIBI HEHPOHHBIX ceTeil. CpaBHUTH pe3ynbTar. PaboTy MpeacTaBuTh B TPEX BUAAX: MEUATHOM
(pedepar), MyTbTEMETUHHOM (ITPE3SHTAIHSI) U TIPOTPAMMHOM (CO3/IaHHBIC HEHPOHHBIC CETH B
naketre ST: Neural Networks). [Tocneqaue aBa 3anucarh Ha 3JEKTPOHHBIA HOCUTEb.

3ananue 2.

Pemmts 3amauy knaccudukanum CTpoUTeNbHbIX Ipeanpustuii KpacHomapckoro kpas B
nakere ST: Neural Networks. C moMoIpi0 HHTEUIEKTYaIbHOTO TIOMOIIHAKA TAaHHBIX
CaMOCTOSITENIbHO, UCIIOJIb3YS PA3IMYHBIC TUIIBI HEHPOHHBIX ceTell. CpaBHUTH pe3ynbTar. PaboTty
IPEJICTaBUTh B TPEX BUJAX: eyaTHOM (pedepar), MyIbTUMEIUHHOM (IIpE3eHTALMs) U
nporpaMMHOM (co3aaHHbIe HelipoHHbIe ceTu B nakeTre ST: Neural Networks). [Tocneqnue nsa
3aIuCcaTh Ha MJIEKTPOHHBIA HOCUTEIb.

3ananue 3.

Pemmts 3a1auy kiaccupuKaluy cenbCKOX03HCTBEHHBIX NpeAnpusaTuil B nakete ST:
Neural Networks. C momMo1ip0 HHTEIIEKTYaIbHOTO TOMOIIHUKA JaHHBIX U CAMOCTOSITENBHO,
UCIIOJIB3YS pa3JInyHble THUIBI HEHPOHHBIX ceTel. CpaBHUTH pe3ynbraT. PaboTy npenctaBuTh B
Tpex BUJaxX: Me4aTHoM (pedepar), MyIbTUMEeIUHHOM (TIpe3eHTAIHs) U IPOrPaMMHOM
(coznannbie HelipoHHble ceTu B nakete ST: Neural Networks). [Tocnennue aBa 3anucarh Ha
AJIEKTPOHHBINA HOCHUTEND.

3ananue 4.

Pemmts 3a1auy knaccudukanuym TOproBo-3akynoyHbIX npeanpuatuit KpacHogapckoro
kpas B nakere ST: Neural Networks. C nomo1ipto HHTENIEKTyaTbHOTO MOMOIIIHUKA JaHHBIX U
CaMOCTOSITENIbHO, UCIIONIb3YS Pa3IMUHbIE TUITBI HEHPOHHBIX ceTeil. CpaBHUTH pe3ynbTat. PaboTty
MPEJICTaBUTh B TpeX BHUJAX: meyaTHOM (pedepart), MyabTUMEAUMHOM (TIpE3eHTAIHs) U
nporpaMMHOM (co3aaHHbIe HelipoHHbIe ceTu B akere ST: Neural Networks). [Tocnennue nsa
3amucaTh Ha 3JIEKTPOHHBIN HOCHUTEIb.

3ananue 5.

Pemmts 3a1auy knaccudukanuy (GUHAHCOBOTO COCTOSTHUS pernoHoB KpacHomapckoro
kpas B nakere ST: Neural Networks. C moMoI1bt0 HHTEIUIEKTYaIbHOTO TIOMOIITHUKA JAaHHBIX U
CaMOCTOSITENIbHO, UCIIOJIb3YS Pa3IMYHbIE TUIIBI HEHPOHHBIX ceTeld. CpaBHUTH pe3ynbTatr. PaboTy
MPEJICTaBUTh B TPEX BUJAX: MeyaTHOM (pedepar), MyaIbTUMEIUHHOM (TIPE3eHTAIHS) U
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nporpaMMHOM (co31anHble HelpoHHbIe ceTu B makete ST: Neural Networks). [Tocnenaue asa
3ammcarh Ha 3JIEKTPOHHBIN HOCUTEITb.

3amanue 6.

Pemmth 3a1auy kiaccupuKauyd COLMATBHOTO COCTOSIHUS perrnoHoB KpacHomgapckoro
kpas B makete ST: Neural Networks. C moMoIst0 HHTEIIIEKTYaIbHOTO TTIOMOIITHUKA TAHHBIX
CaMOCTOSITEIILHO, UCIIOJIb3YS PA3IMYHbIC TUITBI HEHPOHHBIX ceTeil. CpaBHUTH pe3ynbTat. PaboTty
MPEACTaBUTh B TPEX BHUJAX: eYaTHOM (pedepar), MyIbTUMEANINHOM (IIPE3CHTALNS) H
nporpaMMHOM (co3naHHble HelipoHHbIe ceTH B makere ST: Neural Networks). Ilocnenaue nsa
3anucaTh Ha 3JEKTPOHHBIA HOCUTEIIb.

5. GUI unTepdetic aus [T NNT

Samanue 1.

Co3naarb HelipoHHYIO ceTh i penienus 3a1aun XOR B nmakere Neural Network Toolbox
cucremsl Matlab. CpaBuuts pesyibrar ¢ makerom ST: Neural Networks.

3ananue 2.

CoznaTh HEMPOHHYIO CETh JIJIS ANMPOKCUMAINH (PYHKIIUN X2 B makere ST: Neural
Networks.
3amanne 3.

CoznaTh HEMPOHHYIO CETh JIJIS ANMPOKCUMAINH (PYHKINUN X3 B makere ST: Neural
Networks.

3amanue 4.

COSI[aTb HeﬁpOHHYIO CCTh I pCIICHUA 3a1a4r KJ'IaCCI/I(bI/IKaI_II/II/I IIBE€TOB I/IpI/Ica B IIAKECTC
ST: Neural Networks.

3agaHue 5.

Co3znaTh HEUPOHHYIO CETh JIJIS AMIPOKCUMAITNH (PYHKIIUN X* B nakere ST: Neural
Networks.
3agaHue 6.

Co3znaTh HEUPOHHYIO CETh ISl AIMPOKCUMAITHH (DYHKIIUN X+ X— \/; B nakete ST:
Neural Networks.

3ananue 8.

Co3ath HEMPOHHYIO CETh JIJIA PEIICHUS 3a/1a4uu perpeccun BeToB Mpuca B makere ST:
Neural Networks.

3amanue 7.

Co37aTh HEHPOHHYIO ceTh U1 anmpokcuMarmy Gyrknun 1/ X B makere ST: Neural
Networks.

6. IIpormecc HeUeTKOro MOICTUPOBAHUS B cpeae Matlab

IIpoext Ne 1.

Co31aTh HEUETKYIO MOJICIb YIIPABJICHHUS CMECHTEIIEM BOJIbI IIPH NMPUHATUY 1yiia B Fuzzy
Logic Toolbox cucremsr Matlab ¢ ucrnonp3oBanuem cpeacTs rpadudeckoro HHTepdeiica.

IIpoekt Ne 2.

Co3/1aTh HEUSTKYIO MOJICIb YIPABJICHHS KOHIUIIMOHEPOM BO3/1yXa B IOMEIIECHHU B
Fuzzy Logic Toolbox cucremsl Matlab ¢ ucrnionp3oBanuem cpencts rpaduyeckoro uHTEpdeiica.

[Tpoext Ne 3.

Co31aTh HEUETKYIO MO/JIEIIb YIIPaBIICHHUS KOHTEHHEPHBIM KpaHoM B Fuzzy Logic Toolbox
cucremsl Matlab ¢ ucnons3oBannem cpescts rpaduueckoro naTepdeiica.

IIpoekt Ne 4.

Co3znaTh HEUETKYIO MOJIeNb YIpaBlieHus1 KoHTeiiHepHbIM KpaHoM B Fuzzy Logic Toolbox
cucrembl Matlab B komaHaHOM pexume.
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ITpoekTt Ne 5.

Co31aTh HEYETKYIO MOJICIb YIIPABICHHS KOHAUIIMOHEPOM BO3/lyXa B IOMEIICHUU B
Fuzzy Logic Toolbox cucremsr Matlab B komangHOM peskume.

IIpoekt Ne 6.

Co3/1aTh HEUETKYIO MOJICNb YIPABJICHHUS CMECUTEIIEM BOJIBI IPH IPUHATHY Tymia B Fuzzy
Logic Toolbox cucremsr Matlab ¢ nucnone3oBanuem cpencts rpadudeckoro narepdeiica B
KOMaH/IHOM PEXHME.

IIpoext Ne 7.

Co31aTh HEUETKYIO MOJIENIb OLCHKH (DMHAHCOBOW COCTOSITEIBHOCTH KIMEHTOB TIPH
npejocTaBieH 0aHKOBCKUX KpenuToB B Fuzzy Logic Toolbox cucremsr Matlab ¢
UCTIOJIb30BAaHUEM CPEJICTB rpadMuecKoro nHTepdeiica.

IIpoekt Ne 8.

Co3aTh HEUETKYIO MOJIENIb OLCHKH (DMHAHCOBOW COCTOSITEBHOCTH KIMEHTOB TIPH
npejocTaBieH 0aHKOBCKUX KpenuToB B Fuzzy Logic Toolbox cucremsr Matlab B komangHom
pexHuMe.

4.2 ®oHJ OLIEHOYHBIX CPEJCTB /ISl IPOBeACHUS MIPOMEKYTOYHOM ATTeCTAlluN

4.2.1 llpumepHBbIii NepeyeHb BOMPOCOB K 3a46Ty

[IpeumyiiecTBa HEHPOHHBIX CETEH.

BBenenue B HEHUPOHHBIE CETH.

Oransl pa3BUTUS HEHPOHHBIX CETEH.

[Tapannenu u3 6uonorun. 3BecTHBIE TUIIBI CETEH.

basoBast nckyccTBEHHAst MOJIENb.

OmnpeneneHne UCKYCCTBEHHOT'O HEHPOHa.

OYHKIIMY aKTUBALIUH.

[IpuMeHeHHe HEMPOHHBIX ceTeil: pacro3HaBaHUe 00Pa30B, IPOrHO3UPOBAHUE.
[IpumeHeHne HEHPOHHBIX CETEH: KilacTepU3alysl, KI1acCu(pUKALIUS.
0. [IpumeHeHne HEHPOHHBIX CeTel: annpoKCUMalysl, yrpaBieHHeE.
11. Teopema KonmmoropoBa-ApHoib/a.

12. Pabora Xext-Hunbcena.

13. MaremaTudeckoe onrcanue paboThl HEHPOHHOW CETH.

14. COop naHHBIX JUIsl HEHPOHHOM ceTH.

15. OT0op nepeMeHHbIX U IOHWKEHUE Pa3MEPHOCTH.

16. Dramnel pemenus 3agau.

17. Knaccudukanus 3amgad.

18. AnmapaTHast peanu3anusi HepOHHBIX ceTel.

19. TIIporpamMmbl MOZETUPOBAHHS NCKYCCTBEHHBIX HEHPOHHBIX CETEH.
20. O0y4yeHre MHOTOCIIOIHOTO MTePCEeNTPOHA.

21. Anroput™M 0OpaTHOTO PACIIPOCTPAHCHHUS.

22. Ilepeobyuenue u 06o0meHne. OT6op JaHHBIX.

23. Kak o0yJaeTcss MHOTOCJIOHHBIN TIEPCETITPOH.

24. PanmanpHas 6azucHast GyHKIus. OCHOBHbIE TPUHIUIIBI.

25. BepositTHOCTHAs HelipoHHast ceTh. PNN-cerTn.

26. O06o00menHo-perpeccoHHast HelipoHHas ceTb (GRNN).

27. JIuneiiHas ceTs.

28. Helipo-reHeTHYecKHii alnropuT™ 0T00pa BXOIHBIX JaHHBIX.

29. YripaBinsieMoe ¥ HeyTpaBiisieMoe 00y4eHHe - 00y4eHHUe ¢ yuuTeeM u 0e3.
30. 3amaun knaccuUKaIm.

31. Cerp Koxonena. Tononoruveckas kapra.

32. Pemenue 3a1a4 Kiaaccu(puKauy pa3InyHbIME TUTIAMUA HEHPOHHBIX CETei.
33. Tabnua cTaTUCTUK KiacCu(DUKAIINH.

BOoo~NoO~WNE
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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.
. [Iponiece pa3paboTKu cUCTEMBI HEYETKOTO BBIBOJA.
70.
71.
72.
73.
74.

69

75.

[Toporu npuHATHS U OTBEP>KEHUS PELICHUIA.

Pemenue 3anau perpeccun B nakere ST: Neural Networks.

3aiauyn aHanaM3a BPEeMEHHBIX psiioB. [IpornozupoBanue Oyaynmx 3HaU€HUN BPEMEHHBIX
PSLIOB.

[IpornosupoBanue BpeMeHHBIX psiioB B makete ST: Neural Networks.

I'padpuueckuii untepdeiic mons3oBatens mis Neural Networks Toolbox B cucreme
Matlab.

[Ipocroii HelipoH. DyHKIMS aKTUBALIMH.

HeiipoH ¢ BEeKTOpHBIM BXOJIOM.

ApXUTEKTYpa HEHPOHHBIX CETEM.

Coznanue, MHUIMATU3AIMS U MOJACTUPOBAHUE CETH.

[Tponetyps! agantanuu U 00ydeHusi. MeTosl 00y4eHus. AITOpUTMbI 00yUYECHHUS.
[lepcenTpoHsl, TUHEIHBIE, paAralbHbIe 0a3UCHBIE CETH.

Cetn KJ1acTepHU3aIMH U KJIACCH(PHUKAIINN

Camoopranusytoiuecs: HelipoHnHbie cetu. LVQ-cetu.

Ceru Dnmana. Cetu Xonduiaa.

Anmpokcumanus U GpuiabTpanus curuainoB. CUCTEMBbl yIpaBICHUS.

BrrunciurenbHas MOJI€b HEUPOHHOM CETH.

dopmupoBanue Mojenel HelipoHHbIX cetei. [Ipumenenue cucremsl Simulink.

HcTopus pa3BUTHS TEOPUH HEYETKUX MHOMKECTB.

MeTo10710THH CUCTEMHOTO M HEUYETKOTO MOJICIIMPOBAHHS.

AHanu3  HEYETKOr0 M BEPOATHOCTHOIO  MOJAXOJAOB K  MOJEIMPOBAHUIO
HEOTpeAeIEHHOCTEH.

OmnpeneneHre HEYETKONO MHOXKECTBA, OCHOBHBIE XapaKTepUCTUKU. OCHOBHBIE THIIbI
GyHKIMI TPUHAATIEKHOCTH.

Omnepanuu Ha/T HEUSTKUMH MHOKECTBAMU.

Heuerkue oTtHOmeHus u cnocoObl ero 3aganus. OCHOBHBIE XapaKTEPUCTUKU HEUYETKUX
oTHoueHu. HeueTkoe otobpakenue.

Heuertkas u TuHTBHCTHYECKAS IEPEMEHHBIE.

HedeTkue BenMUYMHBL, YACIIa U HHTEPBAJIBL.

TpeyronbHble U TpanenMeBUIHbIE (PYHKIIUHN TPUHAIICKHOCTH.

[ToHATHE HEYETKOTO BHICKA3bIBAHHUS U HEYETKOTO TPENKATA.

OCHOBHBIE JIOTHYECKHE OTEPALIUH.

[IpaBuia HEYETKUX NPOTYKIIHIA.

bazoBas apxuTekTypa cuCTEM HEYETKOTO BBIBOJIA.

OCHOBHBIE 3Talbl HEUYETKOTO BHIBOA.

OCHOBHBIE aJITOPUTMBI HEUETKOT'O BBIBOJIA.

OcHOBHBIE 2JIEMEHTHI cUcTeMBbI Matlab.

OcHOBHbBIE PUEMBI paOOTHI.

I'padrueckue BO3MOKHOCTH.

3aaya HEYETKOM KJIacTepU3ali U aJITOPUTM €€ PEIICHHUS.

CpenctBa pemieHus HeueTkoi kinacrepusanuu B Fuzzy Logic Toolbox.

OcHOBBI THOPHUIHBIX CETEH.

O6mas xapakrepuctrka ANFIS — ananTuBHbIE cUCTEMbI HEHPO-HEYETKOTO BBIBO/IA.
Paccmotpenue nmpumepoB pa3paboTKU HEUETKUX MOJENEH MPHUHSATHS pelIeHui B cpele
Matlab.

[Ipumep pemeHuss 3a7aydl  HEYETKOTO  MOJEIMPOBAHUSA  OLIEHKM  (PUHAHCOBO-
HKOHOMHUYECKOTO COCTOSIHUS perroHa (mpeanpustus) B Fuzzy Logic Toolbox.

4.2.2 Kpurepun onieHKH

OreHka «3a4TeHo»:
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— CTYZICHT MTOKAa3bIBACT XOPOIIUE 3HAHUS U3yYCHHOTO YUeOHOTO MaTeprana;

— CaMOCTOSITETTLHO, JIOTUYHO ¥ MOCJIEI0BATENLHO U3JIaracT U HHTEPIIPETUPYET MaTepUabl
y4eOHOr0 Kypca;

— MOJIHOCTBIO PACKPBIBAET CMBICT MPEIIaraeMoro Borpoca;

— BJIaJICET OCHOBHBIMH TEPMHUHAMH U TIOHSATHIMH U3Y4EHHOTO Kypca;

— TIOKa3bIBACT YMECHHE MEPEIIOKUTh TCOPETUICCKHIE 3HAHUS HA TIPE/IITOIaraeMbIit
NPaKTUYECKUH OIIBIT.

Ounenka «He 3aureHoy:

— (pparmMeHTapHbIC 3HAHHA 110 JUCHUIUINHE;

— OTKa3 OT OTBeTa (BBINOJIHEHUS TMCbMEHHOI paboThl);

— 3HaHUE OTAEIBHBIX HCTOYHUKOB, PEKOMEHIOBaHHBIX YUE€OHOH MporpaMMoi 1mo
JUCLUIIIINHE;

— HEYMEHUE UCNOIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

— HaJIM4KE rPyOBIX OMIHMOOK;

— HU3KHUH YPOBEHb KYJIbTYpPbI UCIIOIHEHUS 3a/1aHUN;

— HU3KHIA YpOBEHb CPOPMUPOBAHHOCTH 3asIBIICHHBIX B pabouel mporpaMMe KOMIIETSHIIUH.

OrneHouHble CcpencTBa Ul MHBAJIMIOB W JIMII C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3JI0pOBBsI BHIOUPAIOTCS C YI€TOM UX WHAMBUIYATBHBIX TICUXO()U3UIECKIX OCOOCHHOCTEH.

— IIpU HEOOXOMMOCTH MHBAJIUAAM U JIULAM C OrPAaHHMYEHHBIMH BO3MOKHOCTSIMU 3/10pPOBbSI
IIPEIOCTABIISAETCS ONOJHUTEIBHOE BpEMs JUIsl IOATOTOBKHM OTBETA HA SK3aMEHE;

— MIpH NPOBEJCHUHN IPOLEAYPbI OLIECHUBAHUS PE3yJIbTaTOB 00yUEHHs MHBAINIOB U JIUI] C
OTrpaHMYEHHBIMU BO3MOKHOCTSIMU 3/J0POBbSI PEYyCMATPUBAETCS UCIIOJIb30BAHNE TEXHUYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX UHAUBUIYAIbHBIMA OCOOEHHOCTSMU;

— IIpU HEOOXOUMOCTH AJIs1 O0YUAIOLIUXCSl C OTPAHUUEHHBIMU BO3MOKHOCTSIMU 37I0POBbS U
MHBAJINOB IPOLIEypa OLICHUBAHUS Pe3yIbTaTOB 00YUYEHHUs O AUCHUIINHE MOKET
IIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

IIponenypa onieHMBaHUs PE3yJIbTAaTOB OOYUYEHMsS MHBAIUIOB U JIUI[ C OrpPaHUYEHHBIMU
BO3MOXXHOCTSIMU 37I0POBbSl 10 JUCLMILIMHE (MOAYJIO) IPEAyCMaTpUBAET IPEIOCTABICHUE
uHpopMmanuu B (opMmax, AAANTUPOBAHHBIX K OTPAHUYEHUSM HUX 3/0pOBbSI M BOCHPUATHUS
uH(popMauu:

Jlnist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B IieyaTHOU (popme yBeTMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JIist AL ¢ HapyIIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist Ta1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmnapaTta:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepedyeHb MOKET OBbITh JONOJHEH M KOHKPETHU3UPOBAH B 3aBUCUMOCTU OT
KOHTHHI'€HTa 00Y4aroLXCsl.

5 IlepeyeHb OCHOBHON U 10TIOJTHHUTEIbHON YU4eOHOM JIUTEePaTypPhl, HEOOXOAUMO 115
0CBOCHUSA JUCHUIIJIMHBbI

5.1 OcHoBHas JiuTEpaTypa:

1. PyrkoBckas JI. HeliponHbie ceTH, TeHETHYECKHE allTOPUTMBI U HEUYEeTKHE cUCTeMBI: [lep.c
nonbck. W.JI. Pymunckoro. 2-e wm3manue / JI. PyrtkoBckas, M. Ilununbckuii, JI.
PyrtkoBckuii. — U3n-Bo: [Nopsiuas nunusi-Tenexom, 2013. — 384 c. [DneKTpoHHBIH pecypc]
— Pexxum nocryna: http://e.lanbook.com/books/element.php?pll_id=11843.
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JU1g OCBOEHMS AMCUMILIMHBI MHBAJIMAMU U JIMIIAMU C OTPAaHUYEHHBIMU BO3MOXKHOCTSMU
3I0pOBbsl MMEIOTCSl M3JaHUS B DJIEKTPOHHOM BHUJE B 3JEKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«Jlanp» n «Opaii».

5.2 JlomoiHHUTEBHAS JIUTEPATypa:

1. KazakoBueBa E.B. Heuerkue cucrembl (UHAHCOBO-?PKOHOMHUYECKOTO — aHajIH3a
npeanpustaii 1 peruonos: moHorpadus / E.B. Kazakosuesa, A.B. Kopanenko, M.X.
VYprenoB. - 1. KpacHomap, W3marenbcko-nonurpaduueckuii meHtp KyOaHckoro
roCyIapCcTBEHHOTo yHUBepcutTeTa, 2013. - 266 c. (10 7x3.)

2. Xaiikun C. Heiiponnsie cetn [Tekct]: monubrit kype / nep. ¢ anri. H. H. Kyccyins, A. 1O.
[enecrosa; nox pea. H. H. Kyccynb. - U3n. 2-e, ucnp. - M.: Buiesame, 2008. - 1103 c.
(20 7K3.)

3. Spymkuna H.I'. MHTEIIIEKTYa IbHBIN aHATN3 BPEMEHHBIX PAJOB: yueOHOE mocoOue s
crynentoB By30B / H.I. Spymxuna, T.B. AdanaceeBa, W.I'. IlepdunbeBa. - M.:
OOPYM: UHD®PA-M, 2012. - 159 c. (14 5k3.)

4. bopucoB B.B. Heuetkue monenu u cetu [DneKTpoHHBIN pecypc]: yueOHOe mocodue /
B.B. bopucos, B.B. Kpyrnos, A.C. ®eaynoB. — DnekTpoH. naH. — M.: ['opsiyas nunus-
Tenexom, 2018. — 284 c. — Pesxum nocryma: https://e.lanbook.com/book/111022.

6. Ilepeyenbr pecypcoB HH(POPMANMOHHO-TEJEKOMMYHMKANIMOHHON  CeTH
«HTepHET», HEOOXOAUMBIX 1JISi OCBOCHU S JUCIHILJIMHBI

1. Bukwunemus, cBoOOIHAs SHIMKIONEAUA. — Pesxkum moctyma: hitp://ru.wikipedia.org.

2. Heiliponnsle cetu. OieKkTpoHHbIH  yueOHuk. StatSoft. — Pexum jgocryna:
http://www.statsoft.ru/home/textbook/modules/stneunet.html.

3. ALGLIB User Guide - Knaccudukanus, perpeccusi, Kiactepusanus, pabora ¢ JaHHBIMH

- Heliponnsie ceTu — Pexnm JOCTYyIIA:
http://alglib.sources.ru/dataanalysis/neuralnetworks.php.

4. Beenenue B Teoputo HelpoHHsix cereii. PC  Noon. — Pexum jgocrymna:
http://www.orc.ru/~stasson/neurox.html.

5. Jlekuuu Mo TEOpUM M TPUIIOKEHHUSM HMCKYCCTBEHHBIX HEHpOHHBIX ceTeil. — Pexum

nocryna: http://alife.narod.ru/lectures/neural/Neu_ch05.htm.
6. TIpoextupoBanue cucrem ympasienus \ Fuzzy Logic Toolbox. C./I. lltoB6a "BBenenue

B TCOpI/II-O HCUYCTKHUX MHOXCCTB n HCLIGTKYIO J'IOl"I/IKy". — PC)KI/IM I[OCTyTIaZ
http://matlab.exponenta.ru/fuzzylogic/book1/1 7.php.
7. 9HeKTp0HHO-6I/I6HI/IOTe‘{HaH CHUCTCMA HBI{&TGJ’IBCTBO «.HaHB». — PC)KI/IM ,Z[OCTyrIaZ

http://e.lanbook.com.

7. MeToandyecKue PEKOMEHAANUHA 10 OPraHUu3ali U3YyIYCHUA TUCHUIIIHHBI

KontponbHas pabora mpeactaBiser coOOl CaMOCTOSITENbHYI0 pedepaTuBHYIO paboTy
cTyAeHToB. Kax/plif CTYJJeHT BBINOJIHSAET paboTy 10 OJJHOM TeMe.

Jlns Hanucanusa pedepara HeoOXoauMo Mon00path JuTeparypy. OOliee KoJIW4ecTBO
JUTEPAaTypHBIX HMCTOYHHMKOB, BKJIOYas TEKCThl M3 HMHTepHeTa, (MyOiauKamuu B KypHalax),
JOJIKHO COCTaBJATh He MeHee 10 HauMeHOBaHMH. YUeOHUKH, Kak MPaBUIIO, B JUTEpaTypHbIE
VCTOYHUKU HE BXOZAT.

Pedeparsl BeimonHstoT Ha auctax ¢popmara A4. CTpaHUIlbl TEKCTa, PUCYHKH, POPMYIIbI
HYMEpPYIOT, PHUCYHKH CHa0Xal0T MOPHUCYHOUHBIMHM HaIMUCAMH. TeKcT cienyeT Ievyararhb
mpudptom Nel4 ¢ wHTEpBaIOM MeXay cTpokamu B 1,5 wHTepBama, 0€3 HEIOMyCTHMBIX
cokpaieHuil. B koHue pedepara 101KHBI ObITH CAETaHbI BHIBOJIBI.

B koHI1e paboThI NPUBOASAT CIIUCOK UCTIOIb30BAaHHBIX HCTOYHHUKOB.

Pedepar nomxeH ObITh MOAMUCAH CTYACHTOM C YKa3aHHUEM JIaThl €€ OPOPMIICHHSL.
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PaboTs1, BEIMOTHEHHBIE 0€3 COOMIOCHUST TIEPEUNCICHHBIX TPeOOBaHMIA, BO3BPAIIAIOTCS
Ha 0paboTKy.

BroimonnenHas cryneHToM pa0oTa ompeAensercs Ha MPOBEPKY MPErnofaBaTeNio B
yCTaHOBJICHHBIE CPOKH. Eciy y mpemnoaaBarens ecTh 3aMe4yaHus, paboTa BO3BpAIAETCs U TOCIE
UCIpaBlieHU# 1100 BHOBb OTIIPABIIAETCS HA IPOBEPKY, €CIIU UCIPABICHUS CYIIECTBEHHbIE, JTHO0
MPEIBSIBISETCS HA 3aUeTe, IJI€ MPOUCXOIUT €€ 3aIUTa.

TBopueckue 3aganus (MPOEKTHI), CIOCOOCTBYIOIME GOPMHUPOBAHUIO KOMIIETEHIIHI
6a3oBoii yactu OOII

HeiipoceTeBbie MOJenM B SKOHOMHKE CErOJHSI pacCMAaTPUBAETCS KaK OJHO M3 IJIaBHBIX
HOBBIX HAIPABJIICHUH MOJCPHU3AIMU SKOHOMHUKH, KaK HEOOXOJMMOE YCIOBHE M BaKHEUIIUI
MeTO01 00pabOoTKH HH(POPMAIIUH.

OcCHOBHBIE HAMPABJICHHS HEUETKUX M HEHPOCETEBBIX TEXHOJIIOTUN B YKOHOMUKE:

J opranm3aius 0aHKa MPOrPaMMHBIX MPOJIYKTOB, HUCIOJIb3YEMBIX (DMHAHCUCTAMH,

SKOHOMHCTAaMH W OpraHaMH pPETHOHAJIBHOW BIIACTH, OCHOBAaHHBIX HA HEYETKHX U

HEHPOCETEBBIX TEXHOJIOTUAX B IKOHOMUKE;

J pa3paboTKa HEUEeTKUX MOJIeNiel U HEHPOHHBIX ceTell B AKOHOMUKE;

o pa3paboTKa MpPOrpaMMHOTO OOECIHeueHHUs, OCHOBAHHOTO Ha HEUYETKUX U

HEHPOCETEBBIX TEXHOJIOTUAX, UISI MYHHIIMITAILHBIX 00Pa30BaHMIA.

Hcnonb3oBaHne B OSKOHOMHYECKOH JAESITENTLHOCTH HEUYETKUX M HEMpPOCETEBBIX
TEXHOJIOTUM HE OTPHUIIACT TPATUIIMOHHBIX TEXHOJOTHUW aHajan3a W OICHKH, a BBICTYNACT B
KauyecTBEe MPOAYKTA MOJJCPKKU MPHUHITHUS PEIICHUH, YTO 3HAYUTEIHHO MOBBIIIAET KaueCTBO
IIPUHUMAEMBIX PELICHUMN.

[TpoBenuTe aHaM3 MO OAHON M3 BHIOPaHHBIX BaMU TeMaTHK (He MeHee 10 cnaitnoB u 20
JUCTOB TEKCTa). BO3MOKHO HMCIOIB30BAHKUE 3BYKOBOTO CONPOBOXKICHUS, aHUMAIMK (ayU0-, U
BUJICOMAaTEpHana).

Ha nepBoii crpannue cnaiina obs3zarensno ykaxute ©.1.0O. aBropa, kypc. OnieHnBaeTcs
paboTa 1o ClIeayIoIUM KPUTEPUIM:

— MOJIHOTA NPEACTABICHHOTO MaTepHaa;

— opopMIieHUE;

— MPECTaBIICHHUE U 3aIIUTA.

Tembl pe3eHTALMN U JOKJIA10B

— IIporno3upoBanue Kypca HHQISIIUN CPEACTBAMH HEHPOHHBIX U HEUETKO- HEMPOHHBIX
cersix B makete ST: Neural Networks u B makerax Neural Network Toolbox u ANFIS cucrembr
Matlab.

— Ilporao3upoBaHue Kypca jAojiapa CpeAcTBaMH HEHMPOHHBIX M HEUETKO- HEHMPOHHBIX
cersix B nmakete ST: Neural Networks u B makerax Neural Network Toolbox u ANFIS cucrembr
Matlab.

— [Iporno3upoBanue Kypca €Bpo CpeICTBAMU HEUPOHHBIX M HEYETKO- HEHPOHHBIX CETIX
B makete ST: Neural Networks u B makerax Neural Network Toolbox u ANFIS cuctemsr Matlab.

— IIporuno3upoBanue Kypca 10aHb CpeCTBAMHI HEHPOHHBIX U HEYETKO- HEHPOHHBIX CETAX
B makete ST: Neural Networks u B makerax Neural Network Toolbox u ANFIS cuctemsr Matlab.

— TIporHo3upoBanue cCTOMMOCTH Kypca akiumii «JTYKOWMJII» cpeacTBaMyu HEHPOHHBIX U
HEUYeTKO- HelpoHHbIX ceTsix B makere ST: Neural Networks u B makerax Neural Network
Toolbox u ANFIS cuctemsr Matlab.

— IlporHo3upoBaHue CTOMMOCTH Kypca akiuii «PocHepTh» cpencTBaMu HEHPOHHBIX H
HeueTKo- HelpoHHbIX cersix B makere ST: Neural Networks u B makerax Neural Network
Toolbox u ANFIS cucremsr Matlab.

B ocBoeHMM DMCHUILIMHBI MHBAJIWAAMM U JIUIAMH C OrpaHU4YC€HHBIMH BO3MOKHOCTAIMU

3I0pOBbsl OOJbIIOE 3HAUEHHWE HMEET WHIUBUIyalbHass ydeOHas palboTa (KOHCYJIbTAIlMHM) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHUE YUeOHOro MaTepuara.
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WnnuBuayanbHble KOHCYJIbTAlMM 1O TPEAMETY SBJISIOTCS BaXXHBIM  (PakTOpoM,
CIIOCOOCTBYIONTUM MHIUBUTYaTU3allMd O0yISHHS U YCTAHOBJICHHUIO BOCITUTATEILHOTO KOHTAKTa
MEXJIy TpernojaBaTesieM W O00y4aroIlUMCS WHBAJIUIOM WM JIMIOM C OrPaHUYEHHBIMHU
BO3MOKHOCTSIMU 3/10POBBbSI.

8. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHI, UCIOJIb3YeMbIX MPH OCYLIECTBJICHUHU
00pa30BaTeJbLHOI0 NMPoLEcca Mo IMCHUIINHE (MOYJI10) (IPH HEOOXOAUMOCTH)

8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH
— [IpoBepka nomaniHux 3aaHui U KOHCYJIbTUpoBaHue nocpeactsom IMOC, 351eKTpoHHOM
MOYTHI U colManbHOM cetu «BKoHTakTe».
— HWcnonb30BaHue 3JIEKTPOHHBIX IPE3EHTALMM IpPU  MPOBEACHUU JIEKIMOHHBIX U
1a00paTOPHBIX 3aHATUH.

8.2 IlepeyeHb HEOOXOAMMOT0 MPOrPAMMHOI0 00ecTeYeHus!
1. Omnepamnmonnas cucrema MS Windows (pa3nenst 2, 3, 5 TUCHUIIIAHEI).
WuterpupoBannoe oducHoe npunoxenne MS Office (pasmenst 2, 3, 5 AUCHUIUITHHBL).
3. IIporpamMmHoe obecrieueHue nJs OpraHU3AlMU  YIPABISEMOrO0 KOJUIEKTHBHOTO U
6e3onacHoro gocryna B Untepuet (pazaenst 2, 3, 5 AUCHUIUIMHBL).
IMaker Statistica Neural Network (pasmen 2 TuCHMIIIHHEL).
5. Maker Matlab Neural Networks Toolbox, moxymu Fuzzy Logic Toolbox, ANFIS
(pazmenbl 3 ¥ 5 TUCIHUILIHHE).

N

>

8.3 IlepeyeHb HEOOXOAMMBIX HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM

1. Buxunemus, cobonnas sHuumkioneaus — Wikipedia [Dnexrponnsiii pecypc]. - URL:
http://ru.wikipedia.org.

2. DneKTpoHHas oubmmoreka  KyoI'Y [DnexkTpoHHBIE  pecypc]. - URL:
http://www.kubsu.ru/ru/node/1145.

3. Omnekrponnas 6ubnmoreunas cucrema eLIBRARY.RU [Dnexrponnsiii pecype]. - URL:
http://www.elibrary.ru.

4. IlpodeccuonanpHas 0Oaza ngaHHbIXx zbMath [Onexktponnsiii  pecypc]. - URL:
https://zbmath.org/.

9 MaTepuajabHO-TeXHHYECKOe ofecrieyeHne y4eOHOM| TN CIUTIMHbI

MaTepI/IaHBHO'TeXHI/I‘leCKOG obOecrieucHue JAUCIHUITIINHBI 1

No Bun pa6or
OCHAIIIEHHOCTh
1. | Jlexunonusie JlexuMoHHas ayIuTOpHs, OCHAICHHAs MPE3EHTALlMOHHON TEXHUKOU
3aHATHSA (mpoekTop, SKpaH, KOMIIBIOTEP/HOYTOYK), COOTBETCTBYIOIIUM

MpPOTpaMMHBIM OO€cleueHneM, a TaKke HeoOXOAMMOW MeOenbio
(ocka, cTOJBI, CTYJIbSA)
(aymuropuu: 129, 131, 133, A305, A307)

2. | JlabopatopHbie
3aHATHUSA

JlaGoparopusi, yKOMIJIEKTOBAaHHAs CHEIMATU3UPOBAHHON MeOenblo,
TEXHUYECKUMHU cpeacTBaMu oOydeHust (coBpemeHHbIMH [IOBM Ha
06aze mnpoueccopo Intel wm AMD, 00benMHEHHBIMH JIOKAJIBHOM
CeThI0) C BBIXOJAOM B TJOOaNbHYIO ceTh IHTepHer, a Takxke
COBPEMEHHBIM  JIMIIEH3MOHHBIM  TPOTrPaMMHBIM  OOecredeHueM
(omepammonnas cucrema Windows 8/10, maker Microsoft Office, cpenpt
nporpammupoBanus MS Visual Studio u Delphi)

(aymuropuu: 101, 102, 105, 106, 107, A301a)
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http://ru.wikipedia.org/
http://www.kubsu.ru/ru/node/1145
http://www.elibrary.ru./

I'pynmossie
(MHIUBHUTYATTBLHBIC)
KOHCYJIbTaIlHH

Ayautopuss i CEMUHApCKUX  3aHSATUH, TPYNIOBBIX U
WHAWBUIYAIBHBIX KOHCYJBTAINI, YKOMIUIEKTOBaHHbBIC HEOOX 0TUMOM
MeO0enbio (A0CKa, CTOJBI, CTYJbS)

(aymutopun: 129, 131)

Texymuii
KOHTpOJIb,
IIPOMEXKYTOUHAS
aTTecTauus

AynmuTtopusi 11 CEMUHAPCKUX 3aHATUH, TEKYIIero KOHTPOIS U
MPOMEXYTOYHOM  aTTECTAllMK, YKOMIUICKTOBaHHAas HEOOXOIMMOMN
Me0enblo (J1ocka, cToiibl, cTynbs) (aymutopuu: 129, 131, 133, A305,
A307, 147, 148, 149, 150, 100C, A3016, A512), koMmbploTepamMH ¢
JMIIEH3UOHHBIM MTPOTPAMMHBIM 00ECIIEYEHUEM U BBIXOJOM B MHTCPHET
(aymuropuu: 106, 106a. A301)

CamocrosTenbpHas
paboTta

Kabuner JUTS CaMOCTOSITEIIBHOU paboThl, OCHAILICHHBIN
KOMITIBIOTEPHOHM TEXHMKOW C BO3MOYKHOCTBIO IOJKIIOYEHMSI K CETH
WuTepHer, mporpaMMoil 3KpaHHOTO YBEJIMYEHHUS, OOCCIICYCHHBIH
JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMALMOHHO-00pa30BaTEIbHYIO CpELy
YHHUBEPCUTETA, HE0OX0AMMON MeOenbio (I0CKa, CTOIIBI, CTYJIbS)
(aymuropus 102a, YuTaabHBIN 3a).
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