MUHUCTEPCTBO HAVYKU U BBICIIEI'O OBPA30OBAHUS POCCUNCKOU OEJIEPALINN
denepanbHOE TOCYAAPCTBEHHOE 0I0IKETHOE 00pa30BaTEIbHOE YUPEIKICHUE
BBICHICTO 06p8,30BaHI/ISI
«KYBAHCKUI T'OCYJAPCTBEHHbBI YHUBEPCUTET»

®akynpTeT KOMITBIOTEPHBIX TEXHOJIOTHHI Y MPUKJIIATHON MAaTEMAaTHKH

YTBEPXIAIO:
IIpopexrop 1o y4eOHoit pabore,
Y 00PasoBaHus — IEPBbIA

PABOYASA ITPOIT'PAMMA JJUCHUIIJIMHBI MOAYJIS)
b1.B.02 Pa3padoTka cucTeM MCKYCCTBEHHOI0 HHTEJJIEKTA

(KO() U HaumMeHoeaHue Oucuunﬂunbz 8 coomeemcmeuu Cy'-l€6HblM I’LﬂaHOM)

Hampasnenue noarorosku/cnenuaibHocts 01.04.02 [puknagHas mate-

MAaTHUKa " HHd)ODMaTI/IKa
(k00 u Haumenosanue HanpagieHuss NOO2OMOBKU/CREYUATLHOCU)

Hanpasnennocts (mpoduiis) / cnenuanuzanus__MaTtemMaTHYecKue U UH-

(bopMaImoHHbIE TEXHOJIOTHH B IIMMOPOBON YKOHOMHUKE
(raumenosanue nanpasnennocmu (npoguns) | cneyuarusayuu)

dopma oOydeHuss  o4Hast
(ounas, 0UHO-3A04HAs1, 3A0YHAS)

Ksamudukanms _maructp

Kpacunomap 2023



PaGouasi mporpamMma AuCUMIUIHHEL Paspabomka cucmem ucKyCCmeeHHO020 UHMEIeKma
COCTaBJICHaA B COOTBETCTBHUH C (DeﬂepaHBHBMA rocyaapCTBCHHbBIM O6pa3OBaTCHBHBm4 CTaH-

JAapToM BbICIIEro obpazoBanus HarpapiieHHIO0 ToaroToBku 01.04.02 [MpuknagHas mate-
MaTHhKa U uHbopMatrka (MaTemaTrueckre U HHOOPMAIIMOHHBIE TEXHOJIOTHHU B 1U(PO-

BOM YKOHOMMKE).

[Iporpammy cocraBui(u): 2{/ o
Mensnuk /I.B., npenonaBaresnb kadeapbl aHaIn3a JaHHBIX Vil
Y UCKYCCTBEHHOT'O MHTEJIEKTA.

PaGouas nporpamma AUCHUIUIMHBI YTBEPXKICHA HA 3acelaHnu Kadeapbl aHaIU3a JaHHBIX
U MCKYCCTBEHHOI'0 MHTEJIeKTa MpoTokoy Ne 8 «18» mast 2023 r.

3asenyrommii kadeapon Kosanenko A.B. .

YTBepKIeHa Ha  3aceJaHMM  y4eOHO-METOAMYECKON  Komuccuu — (hakysbTeTa
KOMIBIOTEPHBIX TEXHOJIOTHI U MPHUKIATHON MaTeMaTUKU
poTokoi Ne 5 «19» mas 2023 r.

[Ipencenarens YMK dakynbrera KoBanenko A.B.

i gnHCL
2

PenieH3eHTsI:
Tpodumor Bukrop MaparoBuu

JlokTop (hHU3MKO-MaTEMaTUYECKUX HAyK, CTapIUMi HAy4YHbIM COTPYAHHK, mpodeccop
Kadenpst napopmanmonnsix cuctem u nporpammupoBanust ®I'bOY BO «Kybauckuii
roCy1apCTBEHHBIA TEXHOJIOTUUYECKUN YHUBEPCUTET

[TonoBa Enena BuranbeBHa. JIOKTOp SKOHOMHMYECKHUX HAyK, KaHIUAAT (U3HUKO-
MaTeMaTUYeCcKuX Hayk, mnpodeccop, 3aBeayrommii kadeapoil MHGOPMAIMOHHBIX
cucteM  @enepalbHOTO  TOCYJApCTBEHHOTO  OIOJDKETHOTO  00pa30BaTENbHOTO
yupexjeHus: Bwiciiero oOpaszoBanus «KyOaHCKMII TOCYAapCTBEHHBIM arpapHbIi
yuuBepcuteT uMenu M. T. TpyOununay



1 Iesn u 3apaum y4eOHOI IMCHUIIITHHBI

1.1 Heab nucuMNJIMHBI

Ilenmn w3ydYeHUs OUCHUIUIMHBI OMPEACNICHbl TOCYJApPCTBEHHBIM 00pa30BaTEbHBIM
CTaHJApPTOM BBICHIETO O00pa3oBaHUs M cooTHeceHbl ¢ obmmmu 1ensmu OOII BO mo
HampaBlieHuto noarotoBku «llpuknamHas marematuka U WH(OpPMATHKa», B paMKax KOTOPOU
MPENOAaeTCs MUCIUILINHA.

Ienb0 oCBOECHHE CTyJIEHTAaMH TEOPETUYECKUX M IPAKTUYECKMX OCHOB MOJEICH
HEHPOHHBIX CeTeH; W3y4YeHHWE METOJOB NPOCKTHPOBAHMS M OOydUeHUs] HEHPOHHBIX CeTeH;
IIOCTPOCHMSI HEHPOCETEBBIX MaTEMAaTUYECKUX MOJEIEH U aHaln3a UX (PYHKIMOHUPOBAHMSL.

1.2 3apauu AMCUUILINHBI
- mpuoOpeTeHHe 3HAHUI B 00JIACTH HEUETKUX U HEHPOCETEBBIX MOAEIICH U TEXHOJIOTHH;
- IPUMEHEHUE HEUETKHUX U HEHPOCETEBBIX MOJEJIEH B IPUKIIAIHBIX 3a1a4ax;
- NPOECKTUPOBAHUE MOJEIECH HEYETKUX U HEUPOCETEBBIX TEXHOJIOTHM.

1.3 MecTo y4eoHoii tucuuniuHbl B cTpykType OOII BO

Jucuurnnnna «HelipoceTeBble MOJIEIN» OTHOCUTCS K BAPUATUBHOMN YacTH y4eOHOTO TIaHa
(b1.B).

N3yyenne naHHON MUCIMIUIMHBI Oa3upyeTcs Ha 3HAHUSAX MATEeMATUYECKUX TUCIUILINH
obsi3arenpHOl yacTu (b1.0) OOII 6akanaBpuara.

Jucuunnuna «HelipoceTeBbie MOAEIN» TECHO CBSI3aHA CO CIEAYIOIIUMH JUCHUIIIIMHAMU
6azoBoit wactu (b1.0): «Meronbl ontumuzanum», «BapuanuonHoe ucumcienne u OY» u
BapuatuBHOil yactu (b1.B): «OxkcneptHble cucteMbl», « CUCTEMBI HCKYCCTBEHHOTO UHTEIIIIEKTAy,
«Teopust HEUETKUX MHOKECTBY.

1.4 TlepevyeHb NJIAHUPYEMBIX Pe3y/IbTATOB 00y4eHHs M0 JUCHMIIJIMHE, COOTHECEHHBIX C
IUIAHMPYEeMbIMH Pe3yJIbTATAMM 0CBOCHHUSI 00pa30BaTeIbHON MPOrpaMMbl

W3ydyenne naHHOM yueOHOM JUCHMIUIMHBI HampaBleHO Ha (opMupoBaHUE Yy
oOyuatomuxcs npodeccrnoHanbHbIx koMmereHuil (I1K):

Kox n HanmeHOBaHME HHANKAaTOpa PesynbraThl 00y4eHus IO TUCIUTIIIHE

IK-1 Cnocoden ¢GopMyJHpOBaTh M pelIaTh AKTyaJlbHble M 3HAYHMBbIe 33Ja4d (GyHIAMEHTAIbHOH U
NPHUKJIATHONH MaTeMaTHKHU

UIIK-1.1. MoxeT npoBecTH aHAIIH3 UIIK-1.1. 38.1 3HaTe TpUHIATIEL HOPMYITHPOBAHUS U PEIICHHS

TpeOOBaHU K IPOrPaMMHOMY aKTyaJIbHBIX M 3HAYUMBIX 33]a4 (yHIaMEHTaJIbHOW U NPUKIaIHON

obecreyeHnIo, OCyIeCTBUTh MaTeMaTHKH

OIIPE/JCIICHUE TIEPBOHAYAIbHBIX NIIK-1.1. 3.2 3HaTh BO3MOYKHOCTH CYLIECTBYIOIIUX IPOrPaMMHO-

TpeOOBaHUI K MHTEIUIEKTYaIbHON TEXHUUYECKON apXUTEKTYP

AQHAJIUTUYECKOU CUCTEME U NIIK-1.1. 3.3 3HaTh BO3MOKHOCTH COBPEMEHHBIX U NMEPCHEKTUBHBIX

BO3MOKHOCTH UX peaau3aluu CPEACTB Pa3pabOTKH NMPOrPaMMHBIX POIYKTOB, TEXHUYECKHUX
CpeACTB

WIIK-1.1. 38.4 3HaTh METOIONIOTHH Pa3pabOTKH MPOTPAMMHOTO
o0ecrieueHns! ¥ TEXHOJIOTHH IPOrPaMMUPOBAHUS

UIIK-1.1. 38.5 3HaTh METOIOJIOTHH U TEXHOJIOTHUH MIPOSKTUPOBAHHS
Y MCHOJIb30BaHUs] HEMPOHHBIX ceTel

UIIK-1.1 YM.2 YMeTs BBIpaOaThIBaTh BAPUAHTHI peaTU3aI[iH
TpeOOBaHU1 K UCKYCCTBEHHOMY WHTEIIJIEKTY

NIIK-1.1 Tn.1 CriocoGeH mpoBeCcTH aHATIH3 BO3MOKHOCTEH
peanm3anuy TpeOOBaHUH K MPOrPaMMHOMY 00€CIICUEHHIO
HCKYCCTBEHHOTO MHTEJUICKTa

HIIK-1.1. Tn.2 MoxeT OIleHUTh BPEMEHS B TPYI0EMKOCTh
peanm3anuy TpeOOBaHUI K IPOTPaMMHOMY 00€CIICIeHUIO
HCKYCCTBEHHOTO MHTEJUICKTa

HUIIK-1.1. Tn.3 CrnocoOeH OLIEHUTH CPOKHU BBHITIOTHEHUS
NOCTaBJICHHbIX 33/1a4 [0 MHTEIUICKTYaJIbHOMH CHCTEME




NLO O HO DISUGUIA MNCIINIOUNHPI

IIK-4 Cnioco6eH HaX0AUTh M H3BJEKATH AKTYAJIbHYI0 HAYYHO-TEXHHMYECKYI0 HH(OPMALMIO U3 JIEKTPOH-
HBIX 0M0JHOTEK, pedepaTUBHBIX KYPHAJIOB H T.II.
WIIK-4.1. 31.1 3HaeT MeTObl KOHLENTYaIBHOIO MPOEKTUPOBAHUS
UHTEIUIEKTyaIbHbBIX CHCTEM
NIIK-4.1. 31.2 3HaeT nporpaMMHBIE CPEJICTBA U TIAT(HOPMBI
HHPPACTPYKTYpPbI HHPOPMAITMOHHBIX TEXHOIOTHI opranm3ammi 1C
NIIK-4.1. 31.3 3naet ocHOBBI Teopuu IC 1 cHCTEMHOTO aHajm3a
UIIK-4.1. YM.3 YMeTh NpOoBOJUTE OLIEHKY U 00OCHOBaHHUE
PEKOMEHAYEMBIX PELICHUH 110 HCKYCCTBEHHOMY UHTEIUICKTY

UIMK-4.1. VM.l VMeTh OPOROIUTE AHAHR UCIIONHEHUS TPeOORAHUI
K MCKYCCTBEHHOMY UHTEIJICKTY

UIIK-4.1. Mosket pa3paboTaTh U

BBINIOJTHATE aHATUTHYECKHE PAOOTHI O | [I[TK-4.1. Tn.1 MoxeT onpeneneHue Kiro4eBbIx cBorictB MC

TeXHOHOFH%CKOM}’ obecrieueHuIo 5 UIIK-4.1. Tn.2 CiocobeH npeiiioKUuTh NPUHIIUITHATBHBIC BAPUAHTBI

HHTEJJIEKTYaIbHOU aHATUTHIECKOM KOHLIENTYabHOI apxuTekTyphl IC

CHCTEMBI NIIK-4.1. Ta.5 MoxeT onpeesuTh U OMUCAaTh TEXHUKO-
AKOHOMUYECCKUEC XﬂpaKTepV]CTwKI/I RﬂpVTﬂHTOR KOHIICNITVAOLRHQOU
apxurextypsl UC

NIIK-4.1. Tn.6 CnocobeH BbIOpaTh, 000CHOBATH U 3aIUTUTH
BEIOpaHHBIN_BapUAHT KOHIIENTYAIEHOH apXUTeKTyphl IC

Conep:xaHue THCUMILIAHBI:
Pacrmipenenenne BUI0B yaeOHOM pabOThI M X TPYIOSMKOCTH IO pa3/ieiaM JUCIUILTAHBL.
Pasnensl (TeMbl) TUCIUIUIMHEI, H3y4aeMble B 3-M ceMecTpe 2-To Kypca ouHoi Gpopmbl 00ydeHus

h §
NUINHCUTBU H4alUB

AynutopHas |BreaymuropHas
Bcero pabota pabota

J |13 | JIP CPC

Ne HanmeHnoBanue paznenos (Tem)

Pasnen 1 IlpoexTHpoBaHMe U pa3padoTKa HelpoceTeBbIX MoeIeil
AJ151 OlIeHKH (pMHAHCOBO-9KOHOMHYECKOT0 COCTOSIHUS NPeANPHUsATUS
1. |DTambl MpOEKTUPOBAHUS HEHPOCETEBBIX MOJIENEH 8 1 1 6
2 OCHOBHBIE TIOKa3aTeNN OLIEHKN (PMHAHCOBO-3KOHOMHYECKOTO
COCTOSIHUS IPEANPUATUS

Pa3paboTka HelipoceTeBbIX MOIeIIeH ISt OlIeHKH (prHAHCOBO-
SKOHOMHUYECKOTO COCTOSIHUS IPEANPUATUS

Pazgen 2 IlpoekTupoBanne u pa3padoTka He4eTKUX
NPOAYKLIHMOHHBIX CHCTEM JJIsl OLeHKH (PMHAHCOBO-3KOHOMHYECKOI0
COCTOSIHMS NPEANPUATHSA

4. |Oransl NpoeKTUPOBAHMS HEUETKUX MPOAYKIHMOHHBIX CUCTEM 8 1 1 6
5 Pa3paboTka HEYETKNX POIYKIIMOHHBIX CUCTEM ISl OLIEHKH

" |$pmHAHCOBO-DKOHOMHMYECKOTO COCTOSIHUS TPEIIPHSTHS

Pa3gen 3 IlpoekTupoBanne u pa3padoTka HelipOHEYEeTKHX
NPOAYKLIHMOHHBIX CHCTEM JJISl OLeHKH (PMHAHCOBO-3KOHOMHYECKOI0
COCTOSIHMSI NIPeANPUSITHS

6. |JTambl MpOEKTUPOBAHMS HEHPO-HEUETKIX NPOIYKIIMOHHBIX CHCTEM | & 1 1 6
Pa3paboTka ruOpHIHBIX CHCTEM TSI OIIEHKH (PHHAHCOBO-

3.

7. 13 1 2 10
SKOHOMHYECKOT'O COCTOSIHUSI ITPEIIPUSATH
Paznen 4 IlpoexTupoBaHue U pa3padoTKa HHTEJLUIEKTYaJIbHBIX
HH(OPMALMOHHBIX CHCTEM ISl OLleHKH (PMHAHCOBO-
9KOHOMHYECKOI0 COCTOSIHMSI PErHOHA
3 Pa3paboTka HeHpOCETEBBIX MOJIENEH TSI OIIEHKH (PUHAHCOBO- 13 1 ) 10
HSKOHOMHYECKOT'O COCTOSIHUS pETHOHA
9 Pa3paboTka HEUETKHX MPOAYKIIMOHHBIX CUCTEM JJISI OIICHKH 13 1 5 10
" |(dpMHaAHCOBO-9KOHOMHUYECKOT'O COCTOSIHHUS pETHOHA
10. Pa3paboTka ruOpUIHBIX CUCTEM JUIS OLEHKH (PHAHCOBO- 168 1 ) 13.8
SKOHOMHUUYECKOTO COCTOSIHUSI PETHOHA
107,8| 10 18 79,8
KonTpons camocrosrensHoit pabotsl (KCP) -
ITpomexyrounas arrecrauus (MKP) 0,2
IToaroToBKa K TEKyIIEMY KOHTPOJIIO -
O01mas TpyA0eMKOCTb 110 AUCIUIUINHE 108

[Tpumeuanue: JI — nexmuu, [13 — mpaktudeckue 3anstus / cemunHapsl, JIP — maGoparopHbie
3anstusi, CPC — camoctosiTenbHast paboTa cTy/ieHTa




Buaer pador Bcero Dopma 00yueHHs
JacoB OYHO- 3aoyHas
oYHas
3a04HAas
3 X X X
ceMecTp ceMecTp ceMecTp Kypc
(gachl) (gacer) | (dacen) (gacer)
KonrakTHasi patora, B TOM YHCJIE: 28,2 28.2
AyauTopHble 3aHaTis (BCero): 28 28
| 3aHSATHS JEKIIMOHHOI'O THIIA _ 10 10
| 1abopaToOpHEIE 3aHATHS _ 18 18
[PAKTUYECKHE 3aHATHUS - -
CEMUHAPCKHUE 3aHATUS | - -
HHasi KOHTAKTHAs padoTa: 0,2 0,2
KonTtpons camocrosTensHOM paboTh
(KCP)
IIpomexyrounas arrecraims SAYET 0,2 0,2
CamocTosTeIbHas paboTa, B TOM
— 79,8 79,8
Kypcosast pa6ora/mpoext (KP/KIT)
(moaroToBKa) ] ]
|_KonrposbsHast paboTa - -
Pacuérno-rpadmueckas padora (PT'P) )
(moarororka)
Petepar/scce (mOAroToBKA) - -
CamocTosITeIbHOE HM3YUYCHHE Ppa3/IeioB,
CaMOIIOATOTOBKA (mpopaboTka u
MOBTOPEHHE JIGKIIMOHHOTO MaTepuana M
MaTepuasia yY4eOHHMKOB H  y4eOHBIX 79,8 79,8
mocobuii, TOATOTOBKa K J1aOOpaTOPHBEIM |
MPAaKTHYECKUM 3aHSATHUSIM, KOJUIOKBHYMaM
W T.JL)
IToAroTOBKA K TEKYIIEMY KOHTPOIIIO - -
Oomasn yac. 108 108
TPYA0EMKOCTH B TOM 4HCJIe
KOHTAKTHAasl 28,2 28,2
padora
" 3au. e 3 3



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

2.3 Copaep:xanue pa3aesaoB (TeM) THCHHIIHH

No
" HanmenoBanue @
pe}f:[e pasena/Moy s OopMa TeKyIero KOHTPOJIs
1 2 3
1 | OcHoBHBIE CBEeIeHUS O 1. IloaroroBka pedeparos, npe3eHTaLMil, BEICTYIIIICHUH.
HEHPOHHBIX CETAX 2. PestoMe, aHanutu4eckuii 0630p 1o npobdieme.
2 | Hetiponnsie cetu B makere | 1. Ompoc 1o pe3yiabTataM HHIAUBHYaIbHOIO 3a1aHUs
ST: Neural Networks 2. TIpoBepka BBITTOJIHEHUS JIAOOPATOPHBIX PabOT
Ne 1,2,3,4
3 | Heiiponnsie cetu B Matlab | 1. TTonroroBka pedeparos, mpe3eHTalnil, BBICTYIUICHHH.
2. IlpoMeXyTOuHOE TECTUPOBAHHE.
3. IlpoBepka BeIMoNHEHMS Ta00paTOpHBIX padboT Ne 4, 5
4 | TeopeTnuecKue aCIeKThI 1. IloaroroBka pedeparoB, Mpe3eHTaLUil, BEICTYTIJICHUH.
HEYETKHX MHOYKECTB 2. PestoMe, aHanuTH4eCKUil 00630p 1o npobdieme.
3. Onpoc 1o pe3yibTaTaM WHAMBHYaJIbHOTO 3a/1aHUs.
5 | Heuerkoe moaenupoBanue | 1. IIpoBepka BbinosHeHUs 1abopaTopHOil paboThl Ne 6
B cpene Matlab. 2. 3aImuTa MpOEKTHOTO 33aJaHusl.
Bvicmaenenue 3auemos no
oucyuniune
2.3.1 3aHATHSA JEeKIMOHHOTO THIIA
No HaumenoBanue dopma TEKyIIEro
Cogepxanue pa3aena/MOIys
pasnena | paszuena/MoIyIst KOHTPOJIS
1 2 3 4
1 OcHOBHBIE Tema 1. Bseoenue 6 neliponuvle cemu. 1. TloxroroBka
CBEICHUS O Iapannenu us 6uonoeuu Ilpenmyiecta pedepatos,
HEWPOHHBIX HEHWPOHHBIX CeTeil. BBeleHNe B HEUPOHHBIE | TNpPE3eHTALUM,
CeTsIX CETH. DTallbl pa3BUTHsI HEHPOHHBIX CETEH. BBICTYIUICHUH.
[Mapamnenu u3 6uonorun. M3BectHple THIBI | 2. Pesrome,
ceTel. AQHAIUTUYECKUI
Tema  bazoeas uckyccmeeHHas Mooeb. 0030p 1o
IIpumenenue HetipoHHbIX cemell. npobieme.

bazopas HCKYCCTBCHHAA MOICIIb.




OrnpezenieHne UCKYCCTBEHHOTO HEHPOHA.
@yHKIMU akTuBaluu. [I[pumMenenue
HEHWPOHHBIX CETEH: PACIIO3HABAHUE
00pa30B, MPOTHO3UPOBAHUE,
KJIaCTepU3aIsl, KIacCU(PUKALIUS,
anmnpoKcUMallus, yIpaBJieHUe.

Tema 3. Teopemwr Konmaeoposa, Apnonvoa
u Xexm-Hunvcena

Teopema Konmmoroposa-Apnonsaa. Pabora
Xext-Hunbcena. Marematuueckoe
ornrcaHue paboThl HEHPOHHOI CeTH.

Tema 4. OcHogHble KOHYenyuu HeuUpOHHbBIX
cemeiti. Hetipoxomnwvromepvr COOp NaHHBIX
JU1sl HeiipoHHOU ceTu. OTOOp MepeMEeHHBIX
Y MIOHUKEHUE Pa3MEPHOCTU. DTaIlbl
peuienus 3anad. Knaccudukanus 3anad.
AnmapatrHas peanu3anus HeHPOHHBIX
cerei

Tema 5. Ilpocpammnoe obecneuenue 0s
HC IIporpaMmMbl MOI€TUPOBAHUS
HCKYCCTBEHHBIX HEMPOHHBIX CETEHl:
Heiiponaker Neural 10, Heitponaker
NeuroPro, Hetiponnaker Neural Planer,
makeT ST: Neural Networks, Neural
Networks Toolbox Matlab.

HeiiponHnsie
CCTHU B ITAKCTC
ST: Neural
Networks

Tema 1. I[Ipe/nocm

npoyeccuposanue. MHo2ocn0tiHbIl
nepcenmpon (MLP). O6yuenue
MHOT'OCJIOITHOTO MepCenTpoHa. AJITOPUTM
00paTHOrO PacHpOCTPaHEHUSI.
[lepeobyuenue u 06061menue. OTdop
JaHHBIX. MeToJ1 00y4eHus: MHOTOCIIOMHOTO
nepcenTpoHa. Jpyrue anropuTMbl
00y4YeHHsI MHOT'OCJIOIHOT0 MepCcenTpoHa.
Tema 2. Paouanvras 6asucuas ¢ynukyus
Bepoamnocmnas netiponnas cems.

0606w enno-peepeccuonHas HetpoOHHAs
cems . Jluneunas cems Pagnannuas
OasucHas pyHkirs. OCHOBHbBIE TPUHITUITBL.
BepositHocTHas HelipoHHas ceTb. PNN-
cetu. O600IIEHHO-pErpecCuOHHas
Heiiponnas cetb (GRNN). JIunelinas ceTb.
Heiipo-renernueckom aaroputme ordoopa
BXOJIHBIX JaHHBIX.

Tema 3. Cemw Koxonena HeympaBnsiemoe
oOydeHue - ooyuenue 6e3 yuutens. CeTb
Koxonena. 3agaun kinaccudukaiim.
Tonosnoruyeckas kapra.

1. Ompoc o
pe3yiabTaraMm
WHJIMBUTYAITHOTO
3aJaHuS




Heliponnsie
ceru B Matlab

Tema 1. GUI unmepdgbetic ons IIIIII NNT
I'paduueckuit naTEepdeiic moabp30BaTENs
mist Neural Networks Toolbox B cucreme
Matlab. JlemoHCTpalinoHHBIE IPUMEPHI.
Tema 2. Mooenw Helipona u apxumexmypa
cemu

IIpocroii HelipoH. DyHKIMS aKTUBALIUHU.
HeiipoH ¢ BEKTOpHBIM BXOIOM.
ApXUTEKTypa HEHPOHHBIX CETEH.
Coznanue, MHUIMATH3AIMS U
MOJIETUPOBAHUE CETH.

Tema 3. Obyuenue HellpOHHBIX cemell.
[Ipouenyps! agantanuu U 00ydeHUSI.
MeTtoabt 00ydeHus. AIrOpUTMbI 00yUEHUSI.
Tema 4. I[lepcenmpoHnul, 1unetinvle,
paouanbHvie OA3UCHblE CemU.
[lepcenTpoHsbl, TUHEITHBIE, paAHalbHbIE
0a3uCHBIC CETH.

Tema 5. Cemu knacmepusayuu u
Kaaccugpuxayuu

CaMoopranusymouirecss HSMpPOHHbBIE CETH.
LVQ-cern.

Tema 6. Pexypenmmuvle cemu.

Ceru Dnmana. Cetu Xondunaa.

Tema 7. Ilpumenenue HetipoHHbIX cemell.
Anmpokcumanus U GUIbTPaAIUs CUTHAJIOB.
CucreMsbl ynpaBlieHUsI.

Tema 8. @opmuposarnue moodenetl
HEUPOHHBIX cemell.

BrruncnurensHas Moiellb HEHPOHHOMU
cetu. PopMUPOBAHKUE MOJICIIE HEMPOHHBIX
cereil. [Ipumenenue cucremsl Simulink.

1.ITonroToBka
pedepatos,
MPE3EHTALNM,
BBICTYILJICHUH.

2. IIpomexyrounoe
TECTUPOBAHUE.

Teopernueckue
aCHeKThI
HCUYCTKUX
MHOXECTB

Tema 1. Ucmopus pazeumus meopuu
HeuemKux MHONCeCma

[TepBbie MPOMBINICHHBIE TPUIIOKEHUS B
Espore, Snonun n CILA.

Tema 2. Memooonozus Heuemkozo
MOOeNUPOBAHUS.

MeTtoaom0run CUCTEMHOTO U HEYETKOTO
MOJEJIMPOBaHUA. AHAIU3 HEUYETKOIO U
BEpPOSITHOCTHOTO MOJIX0/IOB K
MOJEJIMPOBAHUIO HEOTIPEAECIICHHOCTEN.
Tema 3. OcnogHble nonamusi meopuu
HeuemKux MHONCeCma

Onpenenenre HEYETKOIO MHOKECTBA,
OCHOBHBIE XapaKTEepUCTUKU. OCHOBHBIE
TUTIB QYHKIUHA TPUHAIC)KHOCTH.

Tema 4. Onepayuu Hao HeyemKumu
MHOXHCECMBAMU.

PaBeHcTBO, TOMUHHUpOBaHKE, IEPECEUCHHE
1 Pa3HOCTH HEUETKUX MHOXKeCTB. HedeTkue
OMepaTopsbl.

I.IToaroroBka
pedeparos,
MpEe3EHTAalNH,
BBICTYIUICHUM.
2.Pe3tome,
AHAJIMTUYECKUU
0030p 1o
npobieme.
3.0mpoc no
pe3yabpTaTaM
WHIUBUY ATbHOTO
3a/1aHMUsl.




Tema 5. Heuemkue omuouieHus.
HeueTkue OTHOLIEHUS U CIIOCOOBI €0
3aianusi. OCHOBHBIE XapaKTEPUCTUKU
HEYETKMX OTHOIeHuH. HeueTkoe
oToOpakeHHe.

Tema 6. Heuemkas u nunegucmuyeckas
nepemeHHble.

HeueTkas v MUHrBUCTHYECKAS
nepeMeHHble. HeueTkue BeIMUnHbI, Ynciaa
Y UHTEPBaJIbL. TpeyroyibHbIC U
TpanenueBuIHbIC PyHKIUN
MIPUHAIC)KHOCTH.

Tema 7. Heuemxas noeuxa

IlonsAaTHEe HEYETKOTO BHICKA3BIBAHUS U
HeyeTKoro npeaukara. OCHOBHbIE
noruueckue oneparuu. [IpaBuia HEYETKHUX
MPOLYKIIHA.

Tema 8. Cucmempl Heuemko2o 6vi6004.
bazoBast apxutektypa cucTeM HEUETKOTO
BbIBOJA. OCHOBHBIE 3TAlbl HEYETKOT'O
BbIBOJIa. OCHOBHBIC aJITOPUTMBI HEYETKOTO
BBIBOJIA.

5 Heuetkoe
MOJICJTUPOBAHUE
B cpene Matlab

Tema 1. IIpoyecc neuemkoeco
mooenuposanus 6 cpeoe Matlab
OcHoBHBIE 3JIeMEHTHI cCUCTeMBbl Matlab.
OcHoBHble pueMsbl paboTsl. ['paduyeckue
Bo3MokHOCTH. [Iporece pa3paboTku
CUCTEMBbI HEUYETKOTO BBIBOJA.

Tema 2. Heuemkas knacmepusayus 6 Fuzzy
Logic Toolbox.

3aaya HEYETKOM Ki1acTepu3aluu 1
anropuTM ee pemeHus. Cpencrpa pemeHus
HeueTKoM kiacrepusanuu B Fuzzy Logic
Toolbox.

Tema 3. OcHogbl HeuémKUX HeUpPOHHbIX
cemell.

OcHoBbI THOpUAHBIX ceTeit. Obmas
xapakrepuctuka ANFIS — agantuBHbIe
CUCTEMbI HEMPO-HEYETKOTO BHIBO/IA.

Tema 4. [Ipumepwi pazpabomru HeyemKux
Mooeell NpUHAMUS peueHull 8 cpeoe
Matlab.

PaccmoTtpenue npumepoB pa3paboTku
HEUYETKUX MOJeJIel IPUHATUS PEIIeHUN B
cpene Matlab.

1. 3ammra
IIPOEKTHOTO
3a1aHNA.

2.3.2 CeMMHapCKHe 3aHATUS

CeMuHapckue 3aHATUS HE IPEyCMOTPEHbI Y4EOHBIM IJIaHOM.

2.3.3 JlaGopaTopHbIe 3aHATUS

‘ Ne ‘ HaunmenoBanue

| HaumenoBanue 1a00OpaTopHbIX |

dopMa TeKy1Iero
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/T pasnena pabort KOHTPOJIA
Heiipounsie cetu B [Tpe/mocT mporeccupoBaHme [IpoBepka BBITOTHEHUS
nakere ST: Neural MHOroca0iHbINA NEPCENTPOH nabopaTopHBIX paboT No
Networks (MLP) 1

Pagunanbuas 6a3ucHas GyHKIHA.
BeposiTHoCTHas HepOHHASI CETh [IpoBepka BBITOTHEHUS
O06001IeHHO-perPeCCUOHHAS nabopatopHbIX paboT No
HEHWpPOHHAs CETh 2
JIuHeiHas ceThb
” [IpoBepka BBIIOTHEHUS
: Cerbp Koxonena nabopaTopHbIX paboT Ne
3
[IpoBepka BBITOTHEHHUS
Pemenue 3anay knaccudukanyy B 1A60DATODHLX paGor No
nakere ST: Neural Networks 4 PATOPHBIX P B
[IpoBepka BHIMOTHEHHUS
Pemenue 3anay perpeccuu B 1A60DATOPHLIX DaGoT Ne
nakere ST: Neural Networks 4 paTop P i}
[Iporno3upoBaHue BpeMEHHBIX IIpoBepka BBITIOTHEHUS
psmos B makere ST: Neural nabopaTopHBIX padboT Ne
Networks 4
3. | HeliponHsie cetu B IIpoBepka BEIIOJIHEHUS
Matlab OOyueHne HeHPOHHBIX ceTel nabopaTtopHbIX paboT Ne
4
. [IpoBepka BBIIOJIIHEHUS
IIepcenTpoHBI, INHEWHBIE,
nabopatopHbIX padot No
panuanbHble 0a3UCHBIE CETH
[IpoBepka BHIIOTHEHUS
Ceru knacTepuzanuu u
nabopaTopHbBIX padboT Ne
KJaccuukanuu
ITIpoBepka BBITOTHEHUS
PekypenrtHble cetn n1a00paTOpHBIX PaboT
Ne5
[IpoBepka BHIIOTHEHUS
IIpuMeHeHre HEHPOHHBIX CETEH. nabopaTtopHbIX padoT Ne
. IIpoBepka BBIOTHEHUS
dopmupoBaHUE MOJIETEH
o . nabopaTopHbIX paboT Ne
HEHPOHHBIX ceTel
5. | Heuetkoe [IpoBepka BBINOJIHEHUS

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

Heuerkas noruka

nabopaTopHbIX paboT Ne

CucTeMBl HEYETKOTO BBIBO1a

ITpoBepka BBINOIHEHUS
nabopaTopHbIX paboT Ne
6

ITporiecc HEYETKOTO
MojenupoBanus B cpeae Matlab

[TpoBepka BBITTOTHEHUS
nabopaTopHbIX paboT Ne
6

Heuerkas knacrepusanus B Fuzzy
Logic Toolbox

[TpoBepka BITTOTHEHUS

nabopaTopHbIX paboT Ne
6

OCHOBBI HEYETKUX

HpOBCpKa BBITIOJTHCHHU A
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nabopaTopHbIX paboT Ne
6

HEHPOHHBIXCETEN

[Tpumepst pa3pabOTKH HEUETKUX
MOJIEJIEH TIPUHSTHUS PEIICHUN B
cpene Matlab.

Bvicmasnenue sauemos no
oucyuniuxe

[IpoBepka BBITOTHEHHUS
nabopaToOpHBIX paboT No

6

2.3.4 KypcoBble padoThl

KypcoBblie paboThI HE IPETyCMOTPEHBI YUEOHBIM ITAHOM.

24 Ilepeyenb yuyeOHO-METOAUYECKOr0 o0ecmevYeHUs IS CAMOCTOSITEIbHOM
padoThI 00y4aroIerocsi Mo JUCHUIIUHE

[lenpro caMOCTOSATENHHON paOOTHI CTYJCHTA SBISETCS yriayOJIeHHe 3HAHUH, TTOTyUYEeHHBIX
B pe3yJbTaTe ayAMTOPHBIX 3aHATUNA. BbIpabaThIBalOTCS HABBIKM CAMOCTOATEIBHOW pabOTHI.
3aKperuIsSioTesl ONBIT W 3HAHUS TMOJYYEHHBIE BO BpeMsi JIabopaTtopHbIX 3aHsTtuil. Hioke
MpEJCTaBJIeH  MepeYeHb  Y4yeOHO-METOAMYECKHX  MaTepuajoB,  KOTOpblE  IMOMOTaroT
oOydJarolemMycss OpraHM30BaTh CaMOCTOSITEIILHOE W3YYCHHE TeM (BOMPOCOB) AMCIMILIUHBI IO
BceM Bugam CPC.

Ne| Bun camocrositensHol | Ilepedyenb yueOHO-METOANYECKOTO 0OECTIeYEeHUS TUCIIUITITMHbI
paboThI 110 BBITIOJIHEHUIO CAMOCTOSITEIIbHON pabOThI
1 2 3
Mpopaborka u Metoanueckue yka3zaHus Ui HOATOTOBKU K JEKIIMOHHBIM U
H(I))BTpo N CEeMHUHAPCKHUM 3aHSATHSIM, yTBEP)KJICHHbIC Ha 3acelaHIH Kadeapbl
JIGKLII/II;HHOFO MPUKIIAIHON MaTeMaTHKH (paKyiIbTeTa KOMIBIOTEPHBIX TEXHOJIOT UM
u nipukiagHoit marematuku @I'bOY BO «Ky06I'Vy», npotokosn Ne7
Marepuaia, MaTepuana
o . |or 18.04.2018 .
1 [yueOHOI 1 Hay4HOM

BACTOHHHGCKHGyKaBaHHﬂIH)BHHOHHCHHH)CaMOCTOﬂTGHLHOﬁ

JUTEPaTypHl, .
HOArOTOBKA K paloThl, yTBEp)KICHHbIE Ha 3acelaHUM Kadeapbl MPUKIaTHON
ceMIHADCKIM MaTeMaTHKHU (akyIbTeTa KOMIBIOTEPHBIX TEXHOJIOTHI U

3aH$ITI/I$f)M npukiaanoit Matemaruku I'BOY BO «KyO6I'Y», npotokon Ne7 ot

18.04.2018 r.
Metoanueckue yka3zaHHs 10 BBIIOJIHEHHUIO JJAOOPaTOPHBIX padoT,
YTBEPKJICHHbIE Ha 3ace/laHnuu KadeIpbl MPUKIATHON MaTEMaTUKU

IToaroroBska k

2 |mabopaTopHBIM . .
SAHSTHSM (axynpTeTa KOMIBIOTEPHBIX TEXHOJIOTHI M MPUKIAIHOMN
matematku PI'BOY BO «Ky6I'Yy», mporokon Ne7 ot 18.04.2018 r.
Meroauueckre yKa3aHus 10 BHIITOJHEHUIO CAMOCTOSITEITbHON
[MoaroroBka Kk paboThI, yTBEPKACHHBIE HA 3aceaHuu Kad)eapbl MPUKIIATHON
3 |perienuro 3a1a4 u MaTeMaTuKu (aKyJIbTeTa KOMIBIOTEPHBIX TEXHOJIOTHI U

TECTOB

npuknagHoit Mmatematuku @I'bOY BO «Ky6I'V», mpotokon Ne7 ot
18.04.2018 r.

IloaroToBka qJOK/Iaa0B

Metoanueckue yka3zaHus Ui HOATOTOBKHU 3cce, pedepaTos,
KYpCOBBIX paOoT, yTBEp>KICHHbIE Ha 3acelaHnuu Kadeapbl
MPUKIIQTHON MaTeMaTHKH (paKyIbTeTa KOMIBIOTEPHBIX TEXHOJIOTHI
u npukiagHoit marematuku @I'bOY BO «Ky6I'Yy», mpotokosn Ne7
ot 18.04.2018 r.
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Ne| Bun camocrosiTennbHOM [TepeueHs yueOHO-METOANYECKOTO OOECTICUCHUS TUCIIUTIITHBI
paboThl T10 BBIMIOJTHEHUIO CAMOCTOSTEIFHON pabOThI
1 2 3

MeToaudeckue yKa3aHus 10 BBIMOJTHCHUIO PACYeTHO-TPAPUIESCKIX
3a/laHul, YTBEpKICHHbIC Ha 3acelaHuu Kadeapbl MPUKIATHOM
MaTeMaTHKHU (aKyIbTeTa KOMIBIOTEPHBIX TEXHOJIOTHH U
[Toaroroska k npukiagHoit MmatemaTuku @I'bOY BO «Ky6I'V», mpotokon Ne7 ot
pemienuto pacuetHo- |18.04.2018 r.

rpaguueckux 3agaHuil |MeToauyecKkue yKa3aHus 10 BBIIOJIHEHHIO CAMOCTOSATEIbHON
(PT3) paboThI, yTBEpKICHHBIC HA 3aceaHiH Kadeaphl MPUKIIATHON
MaTeMaTHKU (aKyiIbTeTa KOMIBIOTEPHBIX TEXHOJIOTHI 1
npukiagHoit MmatemaTuku @I'bOY BO «Ky6I'V», mpotokon Ne7 ot
18.04.2018 r.

Mertonnueckre yka3aHus 110 BBITOJIHEHUIO CAMOCTOSATEIIBHOMN
paboThl, yTBEpKICHHbIE Ha 3aceaHuK Kadeaphl MPUKIIAIHON
MaTeMaTHKHU (aKyJIbTeTa KOMIBIOTEPHBIX TEXHOJIOTHI U

npukiaanoit Mmarematuku @I'BOY BO «Ky6I'Y», npotokon Ne7 ot
18.04.2018 r.

IToaroroBka k
TEKYLEMY KOHTPOJIO

Y4eOHO-METOAUYECKUE MaTepHalibl IS CaMOCTOSITENbHONW paboThl OOyYaromMXCs W3
YHUCJIa MHBAIHUJIOB U JIUI] C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3710poBbsi (OB3) npenocrasistores
B (hopMax, aqanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3JOPOBBS U BOCIIPHUATHS HH(DOPMALIUU:

J1st mun ¢ HapyIIEHUSIMUA 3PESHUST:

— B MeyaTHoOM popme yBeInueHHBIM HIPUPTOM,

— B popMe PIIEKTPOHHOTO JIOKYMEHTA.

Jlis au1 ¢ HapyIIEHUSAMHU CyXa:

— B mieuaTHo opme,

— B hopMe JEKTPOHHOTO IOKYMEHTA.

st un ¢ HapyIIEHUsIMUA OTIOPHO-/IBUTATENLHOTO amnmapara:

— B I1e4aTHoi (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepedeHb MOKET ObITh PacIIUPEH W KOHKPETU3UPOBAH B 3aBUCUMOCTH OT
KOHTUHT€HTa 00yJaronuxcsl.

3. Odpa3oBaTebHble TEXHOJIOTHH

JlekmoHHbBIE MaTepuabl PEATU3yIOTCS C MOMOLIBIO0 3JEKTPOHHBIX Ipe3eHTauui. [Ipu
peamuzanuu  ydeOHoOW paloTbl mo jucuuiinHe «HelpoceTeBble Monenu» HUCHONb3YIOTCS
cienyromuye o0pa3oBaTesibHbIE TEXHOJIOTHH:

- MHTEpaKTHUBHAas MOjaya MaTepualia ¢ MyJIbTUMEIUIHON CUCTEMO;
- pa300p KOHKPETHBIX HCCIEA0BATENbCKUX 3a/1a4.

OO0beM HHTepaKTUBHBIX 3aHATHH — 26% OT 00beMa ayAUTOPHBIX 3aHATUI
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Bun 3anstus Hcnonb3yeMble MHTEpAKTUBHBIE KonnuectBo

Cemect
p (JI, I1P, JIP) 00pa3oBaTeNbHbIC TEXHOJIOTHI 4acoB

NHrepakTuBHAs nI01a4a MaTepyraa ¢
7 JIP MYJIbTUMETUHHON CUCTEMOM. 14
OO0cyxIeHne CI0XHBIX U
JMCKYCCHOHHBIX BOIIPOCOB.
KomrnbroTepHbie 3aHITHS B PEKUMaX
B3aMMOJICHCTBHS «IIPEoaBaTesb -

CTYJICHT».
Uroro 14

Jns mi ¢ OrpaHUYEeHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI MPEAYCMOTPEHA OPraHU3aLuUs
KOHCYJIbTallMi C UCHOJIb30BAHUEM AJIEKTPOHHOMU IMOYTHI.

4, OIIeHO‘IHLIe cpeacrea IJIA TEKylmero KOHTPOJIA ycneBaeMoCTH,
HpOMQ?KyTO'lHOfI aTrTeCcTalMu 1Mo uTOoraM oCBOCHUSA JUCHUIIJINHBI

4.1 ®oHJ OLIEHOYHBIX CPEICTB /JIsl IPOBedeHUs TeKYIlell aTTecTalnu

VYuyebHas AeATeNbHOCTh MPOXOJIUT B COOTBETCTBUM C IpaduKoM ydeOHOro mporecca.
[Ipouecc camocrosTeNbHON pPAabOTHI KOHTPOJIMPYETCS BO BpeMs ayJAUTOPHBIX 3aHATHH U
WHAMBUYalbHbIX KOHCYyJbTalMi. CamocTosTeNbHAs paboTa CTYJEHTOB NMPOBOAMUTCA B (opme
M3YYEHUS OT/ACIBHBIX TEOPETHIECKUX BOIPOCOB 110 MpeAiaracMoi JINTepaType.

@®oHJ OLIEHOYHBIX CPEJCTB JUCLUUILIMHBI COCTOUT M3 CPEICTB TEKYLIETO0 KOHTPOJSA (CM.
CIIMCOK JIaDOPAaTOPHBIX padoT, 33a7a4 ¥ BOIIPOCOB) U UTOTOBOW aTTECTAllNH (3a4eTa).

B kadecTBe OIIGHOYHBIX CpEACTB, HCIOJNB3YEMBIX JUIS TEKYHIETO  KOHTPOJIS
yCIIEBAEMOCTH, IPEUIaracTcsi NepeueHb BOIPOCOB, KOTOpPbIE HPOpaldaThIBAIOTCS B IpoLEcce
ocBoeHHsI Kypca. JlaHHBIN TIepeueHb OXBaThHIBACT BCE OCHOBHBIC pa3/ielbl Kypca, BKIHOYas
3HAaHUA, MOJYYaCMbIC BO BPEM:A CaMOCTOSITSIIHFHOMN pa6OTI)I. KpOMe TOro, BaXHbIM 3JICMCHTOM
TEXHOJIOTUU SIBJISETCS CAMOCTOSITEIbHOE pEeLIeHHe CTyAGHTaMH M ciada 3ajaHuil. OTo
MIOJTHOCTBIO HMHIMBUAyalbHAs ¢opma o0ydeHusi. CTyIEHT paccKas3blBaeT CBOE peEIlIeHHE
IIPEI0/1aBaTeNto, OTBEYAET Ha JONOIHUTEIbHbBIE BOIPOCHI.

IIpumepHbIe 3a7aHKUA Ha JJa00paTOPHbIE Pa0OTHI:

1. Tpe/moct mpoueccupoBanue. MHorocnoitusiii nepcentpos (MLP)

3ananue 1.

Co3nath HelipoHHYIO ceTh s penienus 3amaud XOR B makere ST: Neural Networks.

3ananmue 2.

Co3znaTh HEHPOHHYIO CETh I AIPOKCUMAIIUU (PYHKIIMH x> B makere ST: Neural
Networks.

3ananue 3.

Co3nath HEUPOHHYIO CETh JIJIS AIIPOKCUMAITUN (QyHKIIUH x> B nakere ST: Neural
Networks.

3ananue 4.

Co3ath HEUPOHHYIO CETh JIJIS PEIICHUs 3a7aun Kiiaccudukamnuu nBeToB Mpuca B makere
ST: Neural Networks.

3aganue 5.

Co3math HEUPOHHYIO CETh JIJISl AIIPOKCUMAITUN (QyHKIIUH X" B maxere ST: Neural
Networks.
3anaunue 6.
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Co3nare HEHPOHHYIO CETh JJIS ANMPOKCUMALINN (PYHKLIUU X'+ X — \/; B makere ST:
Neural Networks.

3aganue 8.

Co3nare HEWPOHHYIO CETh IS pElICHUs 3a/1a4n perpeccun 1BeToB Mpuca B makere ST:
Neural Networks.

3aganue 7.

Co3zath HelipoHHyIo ceTh A annpokcumanuu Gyakuun 1/ X B makere ST: Neural
Networks.

2. PagmanbnHas 6asucHas ¢pyHkuus. BepostTHocTHast HEHPOHHAS CETh.
O06006111eHHO-perpecCuOHHasl HEMPOHHASI CETh.
JIuneitnas cerb.

3aganue 1.

Co3aath HEHPOHHYIO CETh PaaUabHON 0a3UCHON (PYHKUIUH [T PELUICHUS 3a/1a4H
perpeccun netoB Mpuca B makete ST: Neural Networks.

3ananue 2.

Co3znaTh BEpOSTHOCTHYIO HEMPOHHYIO CETh JJISl PEeUICHHs 331a4u Kiaccu(HUKaIH [IBETOB
Upuca B makere ST: Neural Networks.

3ananue 3.

Coznath 0000IIEHHO-PErPECCUOHHYIO0 HEHPOHHYIO CETh I PEIICHUs 3aa4l Perpeccuu
setoB Mpuca B makere ST: Neural Networks.

3amanue 4.

Co3natp MTMHEIHYI0 HEUPOHHYIO CETh JUIS PELICHHUS 3a7]auil perpeccuu nBeToB Mpuca B
nakere ST: Neural Networks.

3ananue 5.

CoznaTh HEWPOHHYIO CETh PaAUaIbHON 0a3UCHON (QYHKITUH [Tl allTPOKCUMALIUN

dyrxuun X° B makere ST: Neural Networks. CpaBHUTB pe3ysbTaT ¢ MHOTOCIOAHBIM
MEPCENTPOHOM.

3ananue 6.

CozniaTh HEWPOHHYIO CETh paJuaIbHON Oa3uCHON QYHKIUH [Tl alllIPOKCUMAaLIUN

byHKIMN x> B makere ST: Neural Networks. CpaBHUTB pe3yabTaT ¢ MHOTOCIIONHBIM
HEePCENTPOHOM.

3agadue 7.

Co31aTh HEWPOHHYIO CETh pauabHON 0a3UCHON (YHKIMU [T allIPOKCUMALIUU
dynxmun 1/ X B makere ST: Neural Networks. CpaBHHTB pe3ynabTaT ¢ MHOTOCIOHHBIM
HEePCENTPOHOM.

3. Cers Koxonena

3aganue 1.

Co3naTth HEWPOHHYIO ceTh KOXOHEHa /IS pelieHus 3a1a4n KJIacTepu3aluy IBETOB
Hpwuca B makere ST: Neural Networks. [TocTpouTs TOIOIOTHYECKYIO KapTy.

3amaunue 2.

Co3znatb HelipoHHYO0 ceTh KOoXOHeHa JiJIs pellieHus 3aaud KJ1acTepu3alun
cTpouTenbHbIX peanpusTuii Kpacaomapckoro kpast B makere ST: Neural Networks. [Toctpouts
TOIOJIOTHYECKYIO KapTy.

3amaunue 3.

Co3pnath HelipoHHYIO ceTh KoXOHeHa i1 peleHus 3a/1a4u KiacTepu3auu
CEIIbCKOXO035MCTBEHHBIX npennpusatuii KpacHomgapckoro kpas B makere ST: Neural Networks.
[TocTpouTh TOMOJIOTHYECKYIO KapTy.

3ananue 4.

14



Co3natp HelipoHHYIO ceTh KOoXOHEeHa [is peleHus 3a1a4u KJIacTepu3aluyi TOProBo-
3aKkymnouHbIX npeanpustuii Kpacnonapcekoro kpas B makere ST: Neural Networks. [Toctpouts
TOMOJIOTUYECKYIO KapTy.

3ananue S.

Cosznath HelipoHHYIO ceTh KoxoHeHa /Ui pelieHus 3aaui KJacTepru3alui PeTHOHOB
Kpacnonapckoro kpas B makere ST: Neural Networks. I[TocTpouTs TOIOJOrHYECKYIO KapTy.

3aganue 6.

Co3natp HelipoHHYI0 ceTh KoXOHeHa /i penieHus 3a1a4u KilacTepu3aiuy (MHAHCOBOTO
coctosinus pernoHoB P® B makere ST: Neural Networks. [TocTpouTh TOIOIOIHYECKYIO KapTy.

3ananue /.

Cosznath HelipoHHYIO ceTh KoxoHeHa /i pelieHus 3aaun KJIacTepu3aluy COUaIbHOTO
cocrosiausi peruonoB PO B makere ST: Neural Networks. ITocTpouTs TONOJIOTHYECKYIO KapTy.

3aganue 8.

Co3natp HelipoHHYIO ceTh KOoXOHEeHa AJis pelieHus 3a/1a4u KiacTepu3auu
ASKOHOMHUYECKOro pa3BuTus peruoHoB P® B makere ST: Neural Networks. I[ToctpouTs
TOTIOJIOTUYECKYIO KapTy.

4. Pemenue 3anau knaccudukaimu B nakere ST: Neural Networks

3amanue 1.

Pemnts 3amauy knaccudukanuu 1setoB Mpuca B makete ST: Neural Networks. C
MTOMOIIbIO0 UHTEJUIEKTYAJILHOTO MTOMOIIHUKA JAHHBIX U CAMOCTOSITEIILHO, UCTIONB3YS Pa3InYHbIC
THUIIBI HEUPOHHBIX ceTeil. CpaBHUTH pe3yabTaT. PaboTy mpeacTaBuTh B TpEX BUAX: IEYATHOM
(pedepar), MmynbTUMEIMIHOM (TTPE3EHTALINS ) ¥ TPOTPAMMHOM (CO3/1aHHbIE HEHPOHHBIE CETH B
nakete ST: Neural Networks). ITocieanue 1Ba 3anmucarh Ha SJI€KTPOHHBINA HOCHTEIb.

3ananue 2.

Pemmts 3amauy kiaccudukanuy CTpoUuTeNbHbBIX Ipeanpusituii KpacHonapckoro kpas B
nakere ST: Neural Networks. C mOMOIIbIO HHTEUIEKTYIBHOTO TIOMOIITHAKA TAHHBIX U
CaMOCTOSITENILHO, UCIIONIb3YS Pa3IMUHbIe TUIBI HEHPOHHBIX ceTeil. CpaBHUTH pe3yibTar. PaboTty
MIPE/ICTaBUTh B TPEX BUAAX: NIeYaTHOM (pedepar), MyIbTUMEIUNHOM (IIPE3EHTALNS) U
MporpaMMHOM (co37aHHbIe HelipoHHbIe ceTu B akeTre ST: Neural Networks). [Tocneqnue nsa
3amucaTh Ha 3JIEKTPOHHBIN HOCUTEIb.

3ananue 3.

Pemmts 3a1auy kiaccupuKalnuy cenbCKOX03HCTBEHHBIX NpeAnpusaTuil B nakete ST:
Neural Networks. C moMoIpi0 HHTEUICKTYaTbHOTO MOMOIITHUKA JaHHBIX ¥ CAMOCTOSITENIBHO,
WCTIONB3YS Pa3IMYHbIE THUITBI HEUPOHHBIX ceTeil. CpaBHUTH pe3ysbTar. PaboTy npencraBuTh B
TpeX BUJaX: Me4aTHoM (pedepar), MyJIbTUMEIUHHOM (TIpe3eHTAIHs) U IPOrPaMMHOM
(co3nannsie HelipoHHbIE ceTH B nakeTe ST: Neural Networks). [locnennue nsa 3amucaTh Ha
3JEKTPOHHBIA HOCUTENb.

3aganue 4.

Pemmts 3amauy knaccudukauy TOproBo-3akynoyHbIX Npeanpusatuit KpacHogapckoro
kpas B makere ST: Neural Networks. C momoIpio HHTEIIEKTYaIbHOTO TOMOIITHUKA TaHHBIX
CaMOCTOSITENILHO, UCTIONIb3YS Pa3IMYHbIC TUIIBI HEHPOHHBIX ceTeil. CpaBHUTH pe3yibTar. Pabory
MIPe/ICTaBUTh B TPEX BUAAX: NleyaTHOM (pedepar), MyIbTUMEIUNHOM (IIpEe3eHTaLNs) U
porpaMMHOM (co37aHHbIe HelipoHHbIe ceTu B akere ST: Neural Networks). [Tocneqnue nsa
3amucaTh Ha DJIEKTPOHHBIN HOCHUTEIb.

3ananue 5.

Pemuts 3amauy knaccudukanuu (GUHAHCOBOTO COCTOSHUS peTHOHOB KpacHomapckoro
kpas B makere ST: Neural Networks. C momoIpio HHTEIIEKTYaIbHOTO TOMOIITHUKA TaHHBIX H
CaMOCTOSITENTLHO, UCTIONIB3Ys Pa3IMYHBIC TUIIBI HEHPOHHBIX ceTel. CpaBHUTH pe3yibTar. Pabory
MIPe/ICTaBUTh B TPeX BHUJIaX: eyaTHOM (pedepar), MyJIbTUMEAUHHOM (TIpe3eHTalHs) U
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porpaMMHOM (co37aHHbIe HelipoHHbIe ceTh B makere ST: Neural Networks). [Tocneqaue nsa
3armmMcaTth Ha JEKTPOHHBIA HOCUTEb.

3aganue 6.

Pemmth 3a1auy kiaccupuKauy CONMAILHOTO COCTOSIHUS pernoHOB KpacHomapckoro
kpas B makere ST: Neural Networks. C momMoIpr0 HHTEIIEKTYaIbHOTO TOMOIITHHKA IAaHHBIX
CaMOCTOSITEIILHO, UCIIOJIb3YS PA3IMYHbIC TUITBI HEHPOHHBIX ceTeil. CpaBHUTH pe3yibTar. Paboty
MPEACTaBUTh B TPEX BHUJIAX: MeyaTHOM (pedepat), MyJIbTUMEIUHHOM (TIpe3eHTAIUs) U
nporpaMMHOM (co3naHHble HelipoHHbIe ceTH B nakere ST: Neural Networks). Ilocnennue asa
3anMcarth Ha 3JIEKTPOHHBIN HOCUTEIb.

5. GUI unrepdetic qis [T NNT

3ananue 1.

Cosznath HelipoHHYIO ceTh I pernernns 3aaa4n XOR B makere Neural Network Toolbox
cucrembl Matlab. CpaBauth pesysbrat ¢ makerom ST: Neural Networks.

3ananue 2.

Co3znaTh HEHPOHHYIO CETh JUIS AalIPOKCUMAITUN (PYHKITHH x* B nakere ST: Neural
Networks.
3ananue 3.

CoznaTh HEHPOHHYIO CETh VIS AIPOKCUMAIUU (PYHKIIMH x* B maxere ST: Neural
Networks.

3aganue 4.

Co31ath HEUPOHHYIO CETh IS PEIICHUs 3a/1a4n Kiaccuukanuu nBero Mpuca B nmakere
ST: Neural Networks.

3amanue 5.

CoznaTh HEHPOHHYIO CETh JUIS AIPOKCUMAIUU (PYHKIIMH X* B makere ST: Neural
Networks.
3amaunue 6.

Co3nate HEHPOHHYIO CETh AJIS ANMPOKCUMAINU (GYHKLIUU X+ X — \/; B makere ST
Neural Networks.

3ananue 8.

Co3aate HEWPOHHYIO CEeTh IS pelIeHus 3a/1a4u perpeccuu 1BeToB Hpuca B nakere ST:
Neural Networks.

3ananue 7.

Co3/aTh HEHPOHHYIO ceTh s anmpokcumanyy Gpyskimn 1/ X B makere ST: Neural
Networks.

6. TlIporecc HeyeTKOrO MOETMpPOBaHus B cpene Matlab

[Tpoext Ne 1.

Co31aTh HEUETKYIO MOJICNb YIIPABICHUSI CMECUTEIIEM BOJIBI IIPH MPHHATHH Tyma B Fuzzy
Logic Toolbox cucremsr Matlab ¢ ncnonp3oBanuem cpencts rpaduyeckoro uHTEpdeiica.

[TpoexT Ne 2.

Co31aTh HEUETKYIO MOJIENb YIIPABICHUS KOHIUIIMOHEPOM BO3/1yXa B TIOMEIICHUH B
Fuzzy Logic Toolbox cuctemsr Matlab ¢ ucrnosnp3oBanuem cpeacTs rpadpudeckoro nuarepderica.

[TpoexT Ne 3.

Co3aTh HEYETKYIO MOJICIb YIIPaBJICHHs KOHTeHEpHBIM KpaHoM B Fuzzy Logic Toolbox
cucrembl Matlab ¢ ncnonp3oBanmnem cpencts rpaduyeckoro nnrepdeiica.

[Tpoekt Ne 4.

Co3naTh HEUETKYIO MOJIEINb YIIPaBJICH!s KOHTEITHEpHBIM KpaHoM B Fuzzy Logic Toolbox
cucteMmbl Matlab B komanaHOM pexkume.
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ITpoext Ne 5.

Co31aTh HEYETKYIO MOJIENb YIIPaBJICHUS KOHAUIIMOHEPOM BO3/lyXa B IOMEIICHUH B
Fuzzy Logic Toolbox cuctembr Matlab B koMaHIHOM pEXHME.

[TpoexT Ne 6.

Co3aTh HEUETKYIO MOJIENb YIIPABJICHUS CMECUTEIeM BOJIbI TP MPUHATHY Tymia B Fuzzy
Logic Toolbox cucremsr Matlab ¢ ncnonp3oBanuem cpeacTs rpaduyeckoro uHTepdeiica B
KOMaH/IHOM PEXHME.

[TpoexT Ne 7.

Co31aTh HEUETKYIO MOJIENb OLEHKH (DMHAHCOBOM COCTOSITEIBHOCTH KIIMEHTOB IIPH
IpeoCTaBIeHUN 0aHKOBCKHUX KpeauToB B Fuzzy Logic Toolbox cucremsr Matlab ¢
UCIIOJIb30BaHUEM CPEJICTB rpaMuecKoro HHTepdeiica.

[TpoexT Ne 8.

Co311aTh HEUETKYIO MOJIENb OLEHKH (DMHAHCOBOW COCTOSITENbHOCTH KIIMEHTOB IIPU
MpeJocTaBIeHUN 0aHKOBCKHX KpeauToB B Fuzzy Logic Toolbox cucremsr Matlab B komananom
pEXKHIME.

4.2 ®oH/ OLIEHOYHBIX CPEICTB /1JIs1 IPOBe/IeHUsI MPOMEKYTOYHOH aTTecTAlMH

4.2.1 llpumepHbIii epevyeHb BONMPOCOB K 3a4€Ty

IIpeumy1iecTBa HEMPOHHBIX CETEH.

BBenenue B HeHpOHHBIE CETH.

Oranbl pa3BUTUS HEUPOHHBIX CETEH.

[Tapannenu u3 Guonoruu. MI3BecTHbIE TUIIBI CETEH.

bazoBas nckyccTBeHHasi MOJICb.

OnpezneneHne UCKYCCTBEHHOTO HEHpOHa.

QDyHKINU aKTUBAIUH.

[TprMeHeHne HEHPOHHBIX CETEN: pacrio3HaBaHUE 00pa30B, MPOTHO3UPOBAHUE.
[TpumeHeHre HEMPOHHBIX ceTell: KacTepu3alus, KiiaccuuKams.
0. IIpumeHeHne HEHPOHHBIX CETEH: anMmpOKCUMAalUs, YIPaBJIeHUE.
11. Teopema KommoropoBa-ApHoib/a.

12. PaGota Xext-Hunbcena.

13. Maremarudeckoe onrcanue padboThl HEHPOHHOMN CETH.

14. C6op naHHBIX JUIs1 HEHPOHHOM CeTH.

15. OT60p nepeMeHHbIX U MOHUKEHHE Pa3MEPHOCTH.

16. Dramnsl peeHns 3aaad.

17. Knaccuduxanus 3anay.

18. AnmnapatHas peanu3aius HeHpOHHBIX ceTel.

19. TIporpamMmBbl MOAECTUPOBAHHS UCKYCCTBEHHBIX HEMPOHHBIX CETEH.
20. OO0yuyeHre MHOTOCIIOITHOTO TIEpCenTPOHA.

21. Anroput™M 0OpaTHOTO PAaCIPOCTPAHEHUSI.

22. IlepeoOyuenue u o6o0mmenue. OTOOp NaHHBIX.

23. Kak o0y4aeTcss MHOTOCIIOHHBIN TIEPCENTPOH.

24. PanmanbHas 6a3zucHast QyHkipst. OCHOBHBIE IPUHLIUIIBL.

25. BepositHocTHas HeliponHast ceTh. PNN-cetn.

26. O6001IeHHO-perpeccronHas HeiiporHas cetb (GRNN).

27. JIuneiinas cets.

28. Helipo-TeHeTHYEeCKHii alrOpUTM 0TOOPa BXOIHBIX TaHHBIX.

29. YpasisieMoe 1 HeyIpaBlisieMoe 00y4deHue - 00yueHHe ¢ yuuTesneM u 0es.
30. 3amaun KaccuUKaIH.

31. Cetb Koxonena. Tononoruyeckas kapra.

32. Pemrenue 3aa4 KacCUPUKAIMHA PA3TUIHBIMA THITAMU HEHPOHHBIX CETEH.
33. Tabnuna cTaTUCTUK KIaCCH(PUKAIUH.

BOoo~NoOR~WDNE
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34.
35.
36.

37.
38.

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

54.

55.
56.

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

75.

IToporu NpUHATHS U OTBEPIKEHUS PELLICHUN.

Pemenne 3amau perpeccun B makere ST: Neural Networks.

3amaun aHaM3a BpeMEHHBIX psanoB. [IpornozupoBanue Oyaynux 3Ha4YCHUN BPEMEHHBIX
PsLIOB.

[TpornosupoBanue BpeMeHHBIX psiaoB B makere ST: Neural Networks.

['paduueckuit uarepderic mompzoparens aiast Neural Networks Toolbox B cucreme
Matlab.

IIpocroii HelipoH. PyHKIUS aKTUBALUU.

HeiipoH ¢ BEKTOPHBIM BXOJ0M.

ApXHUTEKTypa HEHPOHHBIX CETEH.

Coznanue, MHUIMAIU3ALMS U MOJIETTUPOBAHUE CETH.

[Tponenyps! anantanuu u o0ydeHus. Metoibl 00yueHHs. AJTOPUTMBI O0yUYCHHUS.
[TepcenTpoHsl, TMHEHHbIE, paauaIbHble Oa3UCHBIE CETH.

Cetn KJ1acTepu3alyy 1 Kiaccuukanum

Camoopranu3yronuecs: Heliponnsle ceTu. LVQ-cetn.

Cetu Dnmana. Cetn Xondunaa.

Anmpoxkcumanus U GuibTpanus curanoB. CUCTEMbI YIIPaBICHUS.

BeruncnurenbHas Mo1€7Ib HEMPOHHOW CETH.

dopmupoBaHue Mojeeil HelpoHHbIX cetTeit. [Ipumenenue cuctemsl Simulink.
Vctopus pa3BUTHS TEOPUU HEYETKUX MHOKECTB.

MeTo10710THH CUCTEMHOTO M HEYETKOTO MOIETTUPOBAHUSI.

AHaiM3 ~ HEYETKOTO M BEPOATHOCTHOTO  TOAXOJOB K MOJEIHMPOBAHHIO
HEOTpeAeIEHHOCTEH.

OmnpeneneHne HEYETKOTO MHOKECTBA, OCHOBHBIEC XapaKTepUCTUKU. OCHOBHBIC THITBI
GyHKIUI TpUHAATIEKHOCTH.

Omnepanyu HaJl HEYSTKIMUA MHO)KECTBAMH.

Heuetkue oTHOLIEHUS U cIOCOOBI ero 3aanus. OCHOBHbBIE XapaKTEPUCTUKUA HEYETKUX
otHomeHuid. Hedyetrkoe oroOpakeHue.

HeueTkas v IMHIBUCTHYECKAsl TIEPEMEHHBIE.

Hederkne BenTMUMHBI, YMCIIa U HUHTEPBAJIBL.

TpeyronbHble U TpaneuueBUAHbIE GYHKIIMN TPUHAIEKHOCTH.

[ToHsAATHE HEYETKOTO BBHICKA3bIBAHUS M HEYETKOTO MPEIUKATA.

OCHOBHBIE JIOTHYECKHE ONEPALIH.

[TpaBuia HEUETKHUX MTPOAYKIIHA.

bazoBas apXuTekTypa CUCTEM HEYETKOI'O BBIBOA.

OCHOBHBIE TaIbl HEYETKOTO BBIBO/IA.

OCHOBHBIE aJITOPUTMBI HEYETKOT'O BBIBO/IA.

OcHoBHbIe 371eMeHThI cucTeMbl Matlab.

OcHoBHbIE IpUEMBI PaOOTHI.

I'padrueckue BO3MOKHOCTH.

[porecc pa3pabOTKH CUCTEMBI HEYETKOT'O BBIBOJA.

3aaua HEYETKOM KJIaCTepU3alliK U aJITOPUTM €€ PEeIIeHusI.

CpezcTBa pelieHus: HeUeTKo kinactepuzanuu B Fuzzy Logic Toolbox.

OCHOBBI THOPUTHBIX CETEH.

Oo6mas xapakrepuctaka ANFIS — ananTuBHBIE cCHCTEMBI HEHPO-HEUETKOTO BBIBOJIA.
PaccmoTpenue npumepoB pa3paboTKH HEUETKUX MOJETeH MPUHATHS pelIeHuil B cpele
Matlab.

[lpumep pemeHuss 3aJaud  HEYETKOIO  MOJEIMPOBAHUS  OIGHKH  (PMHAHCOBO-
9KOHOMHUYECKOTO COCTOSIHUS pernona (npeanpustusi) B Fuzzy Logic Toolbox.

4.2.2 Kputepun oueHKH

Ornenka «3a4TeHo»:
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— CTYJICHT MOKa3bIBAET XOPOIINE 3HAHUS U3yUYEHHOTO Y4eOHOTO MaTepHraa;

— CaMOCTOSITENILHO, JIOTHYHO H MOCIIE0BATEIHLHO U3JIaraeT U MHTEPIPETUPYET MATEPHAIIBI
y4eOHOT0 Kypca;

— MOJIHOCTBIO PACKPBIBAET CMBICT MPEJIaraeMoro BOIpoca;

— BJIaJICET OCHOBHBIMU TEPMUHAMH M MTOHATUSMH U3Y4YEHHOTO Kypca;

— TIOKA3bIBACT YMEHHE MEPEIIOKUTh TEOPETHUCCKHUE 3HAHUS HA MTPEATIOIaracMbli
MPAKTUYECKHUIA OTIBIT.

Onenka «He 3auteHoy:

— ¢parMeHTapHbIC 3HAHUSI 110 TUCITUTUINHE;

— OTKa3 OT OTBETa (BBITTOJIHCHHS MUCbMEHHOMN pabOThI);

— 3HaHUE OTJCIIbHBIX HCTOYHUKOB, PEKOMEHIOBAHHBIX YUeOHOU MPOrpaMMOii 1o
JTUCIUILINHE;

— HEYMEHHE HCII0Ih30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

— HaJIM4Ke rpyObIX OMMOOK;

— HU3KHIA YPOBEHB KYJIBTYPhI UCIIOJHEHUS 3aIaHUI;

— HU3KH ypOBEHb CPOPMUPOBAHHOCTHU 3asIBIICHHBIX B paboyeil mporpaMme KOMIETSHITHIA.

O1neHouHble CpeACTBA /ISl MHBAIMJOB U JIMI] C OTPAHUYEHHBIMH BO3MOXHOCTSIMU
3II0POBBSI BEIOMPAIOTCS C YUETOM MX HHIUBUAYAIBHBIX MICUXO(PU3NIECKUX OCOOCHHOCTEH.

— IIpU HEOOXOJMMOCTH MHBAJIMAAM U JIULAM C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 3/10pPOBbS
IIPEIOCTABIISAETCS AOMOJIHUTENBHOE BPEMsI ISl TIOATOTOBKH OTBETA HA SK3aMEHE;

— MpU NPOBEICHUN POLIETYPbl OLIEHUBAHUS PE3YIbTaTOB 00yUEHHsI HHBAIM/IOB U JIUIL C
OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3/10pPOBbS IPEyCMaTPUBAETCS UCII0Ib30BaHNE TEXHUUECKUX
CpEeACTB, HEOOXOIUMBIX UM B CBSA3H C MX MHJIUBUAYaTIbHBIMU OCOOCHHOCTSIMU;

— TIpU HEOOXOMMOCTH ISl O0YYArOIIUXCS C OTPAaHHYEHHBIMHI BO3MOKHOCTSIMH 3/I0POBBS H
MHBAJINJIOB IPOLIEypa OLIEHUBAHUS Pe3yJIbTaTOB 00YUYEHHUs O AUCHUIIMHE MOKET
IIPOBOAUTHCS B HECKOJIBKO 3TAIOB.

[Iponietypa oneHMBaHUs PE3yNbTaTOB OOyUEHHs] MHBAJIHMJIOB U JIMIl C OrpaHUMYCHHBIMH
BO3MOXXHOCTSIMU 3JI0pPOBBbSl IO JUCUUIUIMHE (MOIYJII0) MpelycMaTpUBaeT NpeJoCTaBIeHUE
uHpopmanuu B (opMax, aZaNTUPOBAHHBIX K OrPAaHUYEHUSIM MX 30pOBbS M BOCHPUSATHS
nH(popManuu:

Jlnist mun ¢ HapyIeHUsIMU 3pEHUS:

— B leyaTHOU (popme yBeIHUYEHHBIM HIPUPTOM,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

Jlis aun ¢ HapyIIeHUsIMHU CiIyXxa:

— B I1e4aTHoM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

Jlnist mun ¢ HapyIeHUsIMU ONTOPHO-/ABUTaTeIbHOIO armapara:

— B IIle4aTHOU opme,

— B (hopMe 37eKTPOHHOTO JJOKYMEHTA.

JlaHHBIN TepedeHb MOXKET OBITh JOMOJHEH U KOHKPETHU3UPOBAaH B 3aBUCHMOCTH OT
KOHTHHI'€HTA 00YJaroIuXcsl.

5 IlepeyeHb OCHOBHON M JONMOJTHUTEILHON YUeOHOI JTUTEepaTypPhbl, HEOOXOAUMON s
OCBOCHHUS TUCHHILIMHBI

5.1 OcHoBHas JuTepaTypa:

1. PytkoBckas JI. HeilpoHHble ceTu, reHeTHYeCKHE aITOPUTMBI U HeUeTKue cuctemsl: Ilep.c
nonbck. WM.JI. Pymunckoro. 2-¢ w3manue / JI. PyrtkoBckas, M. Ilununabckwmii, JI.
PytrkoBckuii. — U3n-Bo: [Nopsiaast muaus-Tenexkom, 2013. — 384 c. [DneKTpOHHBIN pecypc]
— Pexxum nmocrymna: http://e.lanbook.com/books/element.php?pll_id=11843.
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Jl1 OCBOEHMSI IUCLUIUIMHBI MHBAJIUIAMHU U JIULIAMU C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU
3JI0pOBbsI UMEIOTCS U3/IaHUSl B DJIEKTPOHHOM BUJE B 3JIEKTPOHHO-OMOIMOTEUHBIX CUCTEMaX
«JIanp» u «¥Opaiit».

5.2 JlomoHUTEBLHAS JIUTEpPATYypa:

1. KazakosueBa E.B. Heuerkue cucrempl (QPUHAHCOBO-5KOHOMHYECKOIO  aHAJIM3a
npeanpustuii 1 peruonos: monorpadus / E.B. Kazakosuesa, A.B. Kosanenko, M.X.
YprenoB. - 1. Kpacnomap, W3parenbcko-nomurpaduueckuii 1entp KybaHckoro
rocyapcTBEHHOro yHuBepcurera, 2013. - 266 c. (10 5k3.)

2. Xaiikun C. Heltponnsie cetu [Tekcr]: momnbii kypce / iep. ¢ anrit. H. H. Kyccyms, A. 1O.
[enecrosa; nox pea. H. H. Kyccyns. - U3a. 2-e, ucnp. - M.: Bunssamc, 2008. - 1103 c.
(20 7K3.)

3. Spymxuna H.I'. UnaTemnekTyansHblii aHATM3 BPEMEHHBIX PSJIOB: yueOHOe mocodue s
cryaenrtoB By3oB / H.I'. fpymkuna, T.B. AdanaceeBa, WN.I'. IlepduaseBa. - M.:
OOPYM: UH®PA-M, 2012. - 159 c. (14 5k3.)

4. bopucos B.B. Heuerkne Momenu u cetu [DIeKTpOHHBIN pecypc|: ydeOHoe mocobue /
B.B. bopucos, B.B. Kpyrnos, A.C. ®enynoB. — DnekTpoH. naH. — M.: ['opsuas auHus-
Tenexom, 2018. — 284 ¢. — Pesxum gocryma: https://e.lanbook.com/book/111022.

6. Ilepeuyenr pecypcoB  HH(OPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOH  ceTH
«HTepHETY», HEOOXOAUMBIX IJIA OCBOECHMS TN CIUNIIHHBI

1. Buxkunemus, cBoOOoaHas SHIMKIONEIUS. — Pexxum poctyna: hitp://ru.wikipedia.org.

2. Heiiponnble cetH. OneKTpoHHbIH  yueOHmk. StatSoft. — Pexum  pmocryna:
http://www.statsoft.ru/home/textbook/modules/stneunet.html.

3. ALGLIB User Guide - Knaccugukarus, perpeccus, KiacTepu3aius, paboTa ¢ JaHHbIMU

- Heliponnsie CeTH - Pexnum JoCcTymna:
http://alglib.sources.ru/dataanalysis/neuralnetworks.php.

4. Beenenne B Teoputo HedpoHHbIXx cereir. PC  Noon. - Pexumm nmocryma:
http://www.orc.ru/~stasson/neurox.html.

5. Jlekmuu 1Mo TEOpUHM U TPUIOKEHUSIM HCKYCCTBEHHBIX HEHWPOHHBIX ceTeil. — Pexum

nocryna: http://alife.narod.ru/lectures/neural/Neu_ch05.htm.
6. TIpoextupoBanue cucteM ynpasienus \ Fuzzy Logic Toolbox. C./I. Illtosoa "Bencuue

B TeopI/II-O HCUCTKUX MHOXECCTB n He‘IeTKYIO J'IOl"I/IKy". — PC)KI/IM )IOCTyrIaI
http://matlab.exponenta.ru/fuzzylogic/book1/1 7.php.
7. 3J’IeKTp0HHO-6I/I6J'II/IOTe‘IHa}I CUCTCMAa I/IS,Z[aTeJIBCTBO «.HaHL)). — PC)KI/IM )IOCTyrIaI

http://e.lanbook.com.

7. MeToau4yeckue peKOMEHIAMHU 110 OPraHU3AIUHM U3YYeHHU s TUCIUTLTUHBI

KonTponbnast pabota mpencraBisier co00il caMOCTOATENbHYIO pedepaTuBHYIO paboTy
cTyAeHToB. Kax /bl CTYZIeHT BBINOJHAET paboTy MO OJHOM Teme.

Jlns Hanucanusa pedepara HeoOXoAMMO TOM00paTh JuTepaTypy. OOimee KoJW4ecTBO
JUTEPaTypHBIX HCTOYHUKOB, BKIIOYas TeKCThl U3 MHTepHera, (myOnMKauuu B JKypHasax),
JOJDKHO COCTaBJIATh He MeHee 10 HauMeHOBaHMH. YUeOHMKH, KaK IPaBUIIO, B JIUTEpPATypHbIE
HUCTOYHUKHU HE BXOJAT.

Pedeparsl BemonHstoT Ha auctax ¢popmara A4. CTpaHUIBl TEKCTA, PUCYHKH, POPMYJIBI
HYMEpYIOT, PHUCYHKH CHa0XXal0T MOPUCYHOUHBIMHU HaANMUCAMU. TeKCT cienyer mnedararb
mpuptom Nel4 ¢ uHTepBaJioM MeXAy cTpokamu B 1,5 uHTepBana, 0e3 HEIOMYCTHMBIX
cokpauieHuil. B koHe pedepara 10MKHBI OBITH C/I€TaHbI BHIBOJIBI.

B koH11e paboTh! NPUBOAAT CIIUCOK UCIOIB30BAHHBIX HCTOYHHKOB.

Pedepat nomxen ObITh MOANKMCAH CTYEHTOM C YKa3aHUEM JaThl €€ 0(OpMIICHHS.
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http://alife.narod.ru/lectures/neural/Neu_ch05.htm
http://matlab.exponenta.ru/fuzzylogic/book2/index.php
http://matlab.exponenta.ru/fuzzylogic/book1/1_7.php
http://e.lanbook.com/

PaGotbl, BeIMOTHEHHBIE 0€3 COOMIOACHHS MEPEUUCICHHBIX TPeOOBaHMIA, BO3BPAIIAIOTCS
Ha TI0paboTKy.

Boinonnennas cryneHToM paboTa ompenensercs Ha MPOBEPKY MPEnojiaBaTelio B
yCTaHOBJICHHBIE CPOKH. Ecnu y mpemnoaBaTelnis ecTh 3aMe4aHus, padoTa BO3BpaIacTcs U Mocie
UCIpaBlieHUH 1100 BHOBB OTIIPABIISIETCS HA MIPOBEPKY, €CIIM UCIIPABIICHUS CYIIECTBEHHBIE, JTM00
MIPEIBSBISETCS HA 3a4€Te, IJI€ MPOUCXOIUT €€ 3aIUTa.

TBopueckue 3aganust (MPOEKTHI), CIOCOOCTBYIOIIME (JOPMHUPOBAHUIO KOMIIETEHIIM A
06a3oBoii yactu OOII

HeiipoceTeBbie MOJen B 5KOHOMHUKE CETOJHSI pacCMaTPUBAETCS KaK OJHO M3 TJIaBHBIX
HOBBIX HaIlpaBJICHUN MOJIEPHU3AIMN SKOHOMHUKH, KaK HEOOXOJMMOE YCIOBHE W BaKHEHIIUI
MeToa 00paboTkr HH(POPMAIIUH.

OcHOBHbIE HANIPaBJICHUS HEYETKUX U HEMPOCETEBBIX TEXHOJIOTHH B 9KOHOMUKE:

o opranm3aius 0aHKa MPOrPaMMHBIX MPOAYKTOB, HCIOJb3YEeMbIX (DMHAHCHUCTAMH,

SKOHOMHMCTaMHU U OpraHaMd pPETHOHANIBHOM BJIACTH, OCHOBAaHHBIX Ha HEYETKUX H

HEHPOCETEBBIX TEXHOJIOTUSAX B IKOHOMHKE;

o pa3paboTKa HEUETKUX MOJeliell 1 HEUPOHHBIX CETeil B SKOHOMHUKE;

o pa3paboTKka MNPOrpaMMHOTO OOECHEeYeHHs, OCHOBAHHOTO HAa HEYETKUX U

HEHPOCETEBBIX TEXHOJOTHUSAX, I MyHHIIUITATHHBIX 00pa30BaHUN.

Hcnonb30oBaHne B SKOHOMHUYECKOW JAEATETBHOCTH HEYETKMX M HEHpPOCETEeBBIX
TEXHOJIOTUU HE OTPHUIACT TPAJUIMOHHBIX TEXHOJIOTMH aHAlM3a W OIICHKH, a BBICTYIIACT B
KauecTBE MPOJYKTA MOAJEPKKH MPHUHATHS PEIICHUN, YTO 3HAYUTEIbHO MOBBIIIAET KayecTBO
IIPUHUMAEMBIX PELICHUMN.

[IpoBeauTe aHANM3 MO OJHOM M3 BEIOPAHHBIX BaMH TeMaTHK (He MeHee 10 cmaitnoB u 20
JUCTOB TEKCTa). BO3MOKHO MCIOJIB30BaHUE 3BYKOBOTO COIPOBOXKACHHS, aHUMAIUU (ayIuo-, U
BUJICOMAaTEpHaNa).

Ha nepBoii crpannue cnaiina ob6s3arensno ykaxkute ©.M.0O. aBropa, kypce. OnenuBaercs
paboTa 1o CcleayImUM KPUTEPUIM:

— TIOJTHOTA TPEICTABICHHOTO MaTepUaIIa;

— oopmiieHue;

— TPEJICTABJICHUE ¥ 3aIlUTA.

Tembl npe3eHTANHMN U JOKJIAT0B

— IIporuo3upoBanue Kypca UHQIIALUN CPEICTBAMU HEHPOHHBIX U HEYETKO- HEHPOHHBIX
cetsix B makete ST: Neural Networks u B makerax Neural Network Toolbox u ANFIS cucremsr
Matlab.

— Ilporao3upoBaHue Kypca Aojuiapa CpeICTBaMU HEHPOHHBIX M HEYETKO- HEHPOHHBIX
cersx B makete ST: Neural Networks u B makerax Neural Network Toolbox u ANFIS cuctemsl
Matlab.

— IIporno3upoBaHre Kypca €BpO CpPeICTBAMH HEHPOHHBIX M HEYETKO- HEHPOHHBIX CETSIX
B makete ST: Neural Networks u B makerax Neural Network Toolbox u ANFIS cuctemsr Matlab.

— [Iporno3upoBanue Kypca 0aHb CPEJICTBAMU HEHPOHHBIX U HEYCTKO- HEMPOHHBIX CETIX
B makete ST: Neural Networks u B makerax Neural Network Toolbox u ANFIS cuctemsr Matlab.

— TIporHo3upoBaHHe CTOMMOCTH Kypca akuuii « TYKOMJI» cpencTBaMm HEHpOHHBIX H
HeueTKo- HelpoHHbIX ceTsix B makere ST: Neural Networks m B makerax Neural Network
Toolbox u ANFIS cucremsr Matlab.

— Ilporo3upoBaHue CTOMMOCTH Kypca akuui «PocHedTh» cpeacTBamMu HEHPOHHBIX U
HeueTKo- HelpoHHbIX cersix B makere ST: Neural Networks u B makerax Neural Network
Toolbox u ANFIS cucremsr Matlab.

B ocBoeHUM AWCIUIUIMHBI MHBAIMIAMH M JIHIIAMU C OrpaHUYCHHBIMH BO3MOKHOCTAMHA

3I0pOBbsl OOJBIIOE 3HAYEHHE HMeEeT HWHAMBHIyallbHas ydeOHas paboTa (KOHCYJIbTAlUM) —
JIOTIOJTHUTEIBHOE Pa3bsiCHEHUE YUeOHOro MaTrepuania.
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WupuBuayanbHble KOHCYJIBTALMU 10 TMPEAMETY SBISIIOTCA BaXHBIM  (PakTopom,

CHOCOGCTByIOH_II/IM HWHAWBUYaAJIU3aluN 06yquI/1;1 1 YCTAHOBJICHHUIO BOCIIMTATCIIbHOI'O KOHTAKTa
MCXKAY MNOpE€rogaBarciiecM U 06yLIaIOH_II/IMC$I HHBAJIUAOM HWJIMA JIMOOM C OI'paHUYCHHBIMU
BO3MOXXHOCTAMU 3J0POBbA.

8. Hepeqenb I/IH(l)OpMaIII/IOHHLIX TeXHOHOFHﬁ, HCHOJIB3YEMBIX IIPHA OCYIIECTBJICHUMN

00pa30BaTEeJIBLHOIO NPoIecca Mo AMCHUIINHEe (MOAYJ/I10) (IPU HEOOXOAUMOCTH)

8.1 llepeyensb HHGOPMALMOHHBIX TEXHOJIOT Wit

— IIpoBepka qomamHux 3aaHui U KOHCYJIbTUpoBaHue nocpeactsom IMOC, anekTpoHHOM

no4YThl U conanbHOU cetu « BKoHTakTey.

— Hcnonp3oBanue QJICKTPOHHBIX Hpe3eHTaHHﬁ npu IMPOBCACHHUN JICKOIMOHHBIX H

abOpaTOPHBIX 3aHITHIA.

8.2 Ilepeyennb HEOOXOAMMOI0 NPOrPAMMHOI0 0fecreyeHus

1. Omnepanuonnas cucrema MS Windows (pasaenst 2, 3, 5 IUCHHUILIAHEL).

2. HWurerpupoBanHoe oducHoe npuinoxenue MS Office (pasaenst 2, 3, 5 tucHUIUIAHBI).

3. IlporpamMHoe o0ecriedeHne s OpraHU3aldy  YIPABISEMOrO KOJUIEKTUBHOIO U
Oe3omacHoro goctyna B MaTepHeT (pasaens! 2, 3, 5 TUCIUILIAHEI).

4. Tlaker Statistica Neural Network (pa3aen 2 IuCIUIUTHHEL).

5. Tlaker Matlab Neural Networks Toolbox, momynu Fuzzy Logic Toolbox, ANFIS
(pazmensl 3 U 5 TUCHMIUIAHE).
8.3 Ilepeyenb He0OX0AMMBIX HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM

1. Bukunenus, cBobonnas sunmkionenus — Wikipedia [Dnekrponnsiit pecypc]. - URL:
http://ru.wikipedia.org.

2. OnektponHas  OuOmmoreka  KyoI'Y [DnexTpoHHBII  pecypc]. - URL:
http://www.kubsu.ru/ru/node/1145.

3. DnexrponHnas 6mbmmoreunas cucrema ELIBRARY.RU [Onekrponnsrii pecype]. - URL:
http://www.elibrary.ru.

4. TlpodpeccuonanpHas 0Oa3a gaHHbIXx zbMath [Dnekrponnsiit  pecypc]. - URL:
https://zbmath.org/.
9 MarepuajbHO-TeXHHYECKOe o0ecniedeHue YUeOHOM U CHUIITUHBI

No Bz pabor MarepuanbHO-TEXHHUECKOE 00ecrieyeHne AUCIUIUINHBI U
OCHAIIIEHHOCTh
1. | JlexnuoHHBIE JlexuvoHHast ayauTOpHUs, OCHAICHHAS NPE3EHTAllMOHHOM TEXHUKOU
3aHATHA (MpoekTop,  3KpaH, KOMIIBIOTEP/HOYTOYK),  COOTBETCTBYIOIIHUM

IPOrpaMMHBIM OOECIEYeHHEM, a TaKKe HEeoOXOquMOoW MeOesbio

(tocka, CTOJBI, CTYJIbS)
(aymuropuu: 129, 131, 133, A305, A307)

2. | JlabopatopHble
3aHSATHUS

JlaGoparopusi, YKOMIUIEKTOBaHHAasl CHELMAIM3HUPOBAHHOW MeOeblo,
TEXHUYECKUMHU CpeacTBaMu o0yueHus (coBpemeHHbIMU [IDBM Ha
06aze mpoueccopoB Intel wiu AMD, 00beAMHEHHBIMH JIOKATBHOM
CeThI0) C BBIXOJIOM B TIOOaNbHYIO ceTh MHTEepHeT, a Takxke
COBPEMEHHBIM  JIMLIEH3MOHHBIM  MPOrpaMMHBIM  oOecreueHHeM
(oneparmonnas cucrema Windows 8/10, maker Microsoft Office, cpenpr
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'pynmoBeie
(MHAMBUIYATTLHBIE)
KOHCYJIbTAI[H

Aynuropust s CEMHHAPCKMX — 3aHSATHH,  TPYNNOBBIX |
WHIMBHIYTBHBIX KOHCYJIBTAIMH, YKOMIUICKTOBAHHBIE HEOOXOIUMOM
MeO0enbIo (I0CKa, CTOJIBI, CTYJIbS)

(aymauropun: 129, 131)

Tekymmit
KOHTPO!JIb,
IPOMEXKYTOUHAs
aTTecTanus

AymuTtopust JUIi CEMHUHAPCKHUX 3aHSTHUH, TEKYIIEro KOHTPOJII |
MIPOMEXYTOYHON AaTTECTAllMH, YKOMIUJICKTOBaHHAs HEOOXOIUMOiA
MeOenbIo (ToCKa, CTOJbI, CTyJbs) (ayautopuu: 129, 131, 133, A305,
A307, 147, 148, 149, 150, 100C, A3016, A512), xomnblOTEpaMu ¢
JUIICH3UOHHBIM MPOTPAMMHBIM 00€CIIEYEHUEM U BBIXOJJOM B HHTEPHET
(aymuropun: 106, 106a. A301)

CamocrosTenpHas
pabora

KaOuuer IS CaMOCTOSITEIILHOU paboTHI, OCHAILIEHHBIN
KOMIIBIOTEPHOM TEXHUKOW C BO3MOXHOCTBIO MOJKIIOUEHHS K CETH
HNHTepHeT, mnporpaMMoi 53KpaHHOTO YBEIWYEHUsS, OOECIeYCHHBIN
JOCTYTIOM B 3JIEKTPOHHYIO HH(POPMAITHOHHO-00Pa30BaTEIbHYIO CPEIy
YHUBEPCUTETA, HEOOX0IUMON MeOebIo (JOCKa, CTOMBI, CTYJIbS)
(ayguropus 102a, ynTanbHbIN 3aI).
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