[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagensue:

®MO: MakapeHk HEBEPSTBO HAYKH U BBICIIEro oopazoBanus Poccuiickoit deneparnm
lomv@efepanmpHOe TOC I[apCTBeHHOG OIO/PKETHOE 00Pa30BaTeIbHOC YUPESIKICHHUE BBICIIIETO
fare g é%'fs&ﬁﬁl;f %PotoBekmit rocy napeTBeHHBI JkoHOMUUecKuit yHuBepentet (PUHX)»

YHUKaNbHbIM TIPOrPAMMHbIN KITiou:
c098bc0c1041cb2a4cf926cf171d6715d99abae00adc8e27b55cbele2dbd7c78

YTBEPXJIAIO
Havanbuuk
y4eOHO-METOIMUECKOTO YIPABICHHUS

IInaronosa T.K.
«25» uroag 2024 r.

PabGouas nporpamMmma JUCHMILIHHBI
Heuyerkasi 10ruKka U HEMPOHHbIE CETH

Hanpasnenue 09.03.04 "IIporpammuas nuxxeHepus"
Hampasnennocts 09.03.04.01 CucteMHOE 1 NPUKIIATHOE TPOTPAMMHOE 00ECIICUeHHE

Jlns nabopa 2023 roga

Kpanmudukarys

bakanasp



KA®EJIPA HNHpopMannoHHbIe TEXHOJOTHH H IPOrPaAMMHPOBAaHHE

Pacnpez(e.nemle YaCo0B TMCHHUILIMHBI 10 KypcaM

Kypc 4

Bun sanstuii VI | PI Hroro
Jlexun
JlaGoparopHbie
Wroro ayn. 16 |16 |16 |16
KonrakTHas padora 16 |16 |16 |16
Cam. pabora 191 | 191 | 191 | 191
Yacsl Ha KOHTPOJIb 9 9 9 9
HUroro 216 (216 | 216 | 216
OCHOBAHHE

Y4eOHBIN TUTaH yTBEPKIIEH YIEHBIM COBETOM By3a oT 25.06.2024 1. mpoTokox Ne 18.
[Tporpammy coctaBui(u): K.3.H., JoUeHT, KunnHa E.B.
3aB. kadempoii: k.3.H.,m0o1ieHT Edumona E.B.

MeTtoaudeckuii COBET HalpaBJIeHUs: [1.3.H., npodeccop Tumenko E.H.



1. HEJIX OCBOEHMA JUCHUAIIJIMHBI

1.1 | A3y4eHne MeETOAOB HEYETKOH JIOTMKH, (OPMHPYIOMMNX OAMH W3 HOBBIX IIOAXOMOB K aHAIN3Yy W MOJCIHPOBAHUIO
MPaKTUYECKUX TeXHUKO-I)KOHOMUUECKHX 3a7ad.

2. TPEBOBAHMUAA K PE3YJIBTATAM OCBOEHUA JUCHATIJINHBI

IIK-3: cnocoGeH pa3padaTsiBaTh KOMIIOHEHTHI NPOrPaAaMMHBIX KOMILIEKCOB (B TOM 4ucje wuHTepdeiicbl, apaiiBepa,
KOMIIUWJIATOPBI, 3arpy3umku, CﬁOpHIl/lKl/l, CHUCTEMHBIC yTI/[.]'lI(ITl)l) u 0a3 AJAHHBIX € HMCHOJbB30BAHHEM COBPEMECHHbIX
HHCTPYMEHTAJbHBIX CPEICTB M TEXHOJIOTHii NPOrpaMMHPOBAHMSA

IK-1: crmocodeH HCIOJB30BATH METONbl M WHCTPYMEHTAJNIBHbIE CPEICTBA WCCJIENOBAHHI OOBEKTOB MNpodeccHoHaTbHOI
JAeATeIbHOCTH, (hopMAaTH3aIUH MPEIMETHOI 00JIACTH C YUEeTOM OrpaHUYeHUH

B pe3yabTaTte ocBOeHHSI THCIHILTHHBI 00yYAIOIIMIACS TOJI/KEH:

3HaTh:

OCHOBHBIC IIOHATUS M3 0OJNAcTH pa3pabdOTKH NPOTPaMMHBIX CHUCTEM, IPHMEHSEMbIE METPUKH, METOABl W HHCTPYMEHTaIbHbIC
cpencTBa (cooTHeceHo ¢ nHanKaropom I1K-1.1);
OCHOBBI HH()OPMATHKH U IPOTPAMMHPOBaHIA (COOTHECEeHO ¢ nHauKaropom I1K-3.1).

YMmerb:

NPUMEHSATh OCHOBHBIE METOABI pPa3pabOTKM MPOTPAMMHOTO OOECHEeUYeHHs; NPUMEHSITh OCHOBHBIE HHCTPYMEHTHI pPa3pabOTKH
IporpaMMHOro obecrieueHus (cooTHeceHo ¢ naaukaropom I1K-1.2);
UCIIONB30BaTh COBPEMEHHbIE TEXHOJIOTUH Pa3pabOTKH MPOrpaMMHBIX MPOAYKTOB (COOTHECEeHO ¢ uHaukaropom I1K-3.2).

Biagern:

OCHOBHBIMH METOJaMHU pa3pabOTKH IMPOrpaMMHOTO OOECIICYEHHs, OCHOBHBIMH HMHCTPYMECHTaMH pa3paOdOTKHA IIPOrPaMMHOTO
obecrieuenus (cootTHeceHo ¢ nuaukaropom I1K-1.3;

HaBbIKaMU pa3pabOTKH alTOPUTMOB B BHJIE OJIOK-CXEMbl W COCTAaBJICHHUS IUIaHA PYYHOTO TECTHPOBaHUsS pa3padaThBaeéMOro
MPOTPaMMHOTO MPOyKTa (COOTHECeHO ¢ nHankaropom [1K-3.3).

3. CTPYKTYPA U COAEPKAHUE JUCIUIIJINHBI

Pasnen 1. Heuerkne MHOKECTBA

Cemectp Yacos Komneren- Jnreparypa

Ne HaumenoBanue TeMbl / Bujg 3ansaTus
/ Kype M

Tema 1.1 "BBenenue B HEYETKHE MHOKECTBA

W orepauuu Hag HUMu'".

BosHukHOBeHHEe HedeTKMX MHOXecTB. COBpEeMEHHbBIC TEHICHIHU

HCIOJIb30BaHUA HEYETKUX MHOXKECTB B CO3NaHMHM HWHTEIPUPOBAHHBIX JI1.1, J11.2, JI1.3,

HHPOPMAIMOHHBIX cucTeM. HedeTkasd Joruka. Msrkue BbIYHCICHHS. JI1.4, J11.5, JI1.6,
4 2 | IIK-3, TIK-1

JlunrBUCTHYECKas HeolpeneleHHOCTh. HeueTkas joruka M Teopus ’ JI2.1, J12.2, JI2.3,

BeposTHOcTed. Ompenenenus. [Juarpamma 3ame. Ilpencrasnenus. J12.4,J12.5

Juarpamma  Benna.  Xapaktepuctuku.  Omepanuun.  CsoiicTBa.

OCHOBHBIC THIIBI (PYHKIUH NpUHAAIEKHOCTH. HedeTkne oTHOIIEHUS /

1.1

Jlex /

Tewma 1.1 "BBeeHue B HeueTKHE MHOXKECTBA U OTIEPAIIUH HAJI HUMU'": JI1.1, JI1.2, JI1.3,
12 OcCHOBBI TIporpamMMHUpoBaHUs B cucteMe Scilab . Maccussl, 4 2 | K3 k-1 JI1.4, JI1.5, JI1.6,
" |cTpykTypel, suedknm u Kiaccel cucteMsl  Scilab . [IBymepHBIe, ’ J12.1,J12.2, J12.3,

TpexmepHble rpaduku. / JIab / J12.4,J12.5

Tema 1.2 "Heuerkas u JII/IH'I"BI/ICTI/IIIGCKaSI nepemeHHble. Heuetkue 1.1, 7T1.2, 7113,

BEJIMYMHBI, YUCIIa U UHTEPBAIBI". 1.4 1.5 7116
1.3 |OmnpeneneHusi HEYETKOW W JIMHTBUCTHYECKON rNepeMeHHbIX. HeueTkue 4 2 | IIK-3, TIK-1 D 1’ o 2’ i 3’

BEIMYMHBI, YHUCJIa U HMHTEpBaIbl. TpeyroybHble HEYETKUE 4YUCIA U 'H’z 4 .H,Z p "

TparnenueBuIHbIe HeueTKue nHTepBaisl / JIek /

Tema 1.2 "Hewerkas W JUHIBHCTHYECKas mepeMeHHble. Hewerkue

BEJIMYMHBI, YUCIIA U UHTEPBATHI" JI1.1, JI1.2, JI1.3,

OcCHOBHBIE 37IeMeHTHI pabodero mHTepdeiica nporpammel fuzzyTECH. JI1.4, J11.5, JI1.6,
o 4 2 | [IK-3, TIK-1

Ha3nauenue onepanuil INIaBHOTO MEHIO U IIaHEIU MHCTPYMEHTOB J12.1,J12.2, J12.3,

nporpammbl  fuzzyTECH. TIpaduueckue cpeacTBa BHU3yaTU3alMU J12.4,J12.5

pEe3yabTaTOB HEYETKOTO BhIBOAA B porpamme fuzzyTECH. / JIa6 /

1.4

Tema 1.3 "OcHOBBI HEYETKOM JIOTUKHA"

JI1.1, JI1.2, JI1.3,

[loHATHE HEYETKOTO BBICKA3BIBaHWS W  HEYETKOTO  IPEIUKara. 1.4 1.5 7116

1.5 |Heuerkne mnpenukarbl. OCHOBHBIC JIOTHYECKHE  OMNEpallMd  C 4 8 | TIK-3, TIK-1 J'IZ.I, J'I2.2’ J'[2'3,
HEYETKUMH BBICKa3bIBaHUSAMHU. JIlOTHYECKOE OTpHUIaHHE HEYETKUX 'H’z 4 .JI,Z 5 "

BhICKa3bIBaHUM. Jlormueckass KOHBIOHKIIAS HEYETKMX BBICKA3bIBAHUM.




Jlornueckas  OU3BIOHKIMA  HEYETKUX  BbICKaspiBaHMHA. Hederkas
nMmIDAKanus.  HedeTkas  SKBHBaIGHTHOCTh. [IpaBWia  HEUeTKHX
npoxykuuid. IIpsmMoi u oOpaTHBIM MeTOABl BBIBOJA 3aKIIOYCHUH B
cucteMax HeueTkux mpoaykiwii / Cp /

Tema 1.3 "OCHOBBI HEUETKOM JIOTHKH'".

JlaboparopHoe 3amanme IIpomecc HEYETKOTO MOJACIMPOBAHUS B Cpefe
fuzzyTECH. OcHOBHBIE CpeAcTBa PEAAKTHPOBAHMS M aHATH3A CHCTEM
HedyeTtkoro BeiBoma B fuzzyTECH. Ipaduueckuit  pemakTop

o . . JI1.1, J11.2, JI1.3,
JIMHTBUCTHYECKON TIEpeMEHHOW W (YHKIWH TPHHAISKHOCTH WX
JI1.4, JIL.5, JI1.6,
1.6 |tepmoB. [Ipaduueckme pemakTOpsl MPABMI CHUCTEMBI HEYCTKOTO 4 & | IIK-3, IIK-1 2.1 2.2 123
BbIBOAA. Ipaduueckue cpelncTBa aHauu3a pe3yJbTaTOB HEYETKOrO .J'[’2 4 .J'[’2 5' ’
BbIBOIa. OCHOBHBIC CpeICTBAa pa3pabOTKU IPOEKTOB M KOMIIOHEHTOB T
cucreM Hederkoro BeBoma B fuzzyTECH. Mactep HedeTkoro
mpoekTa. MacTep JHMHIBHCTHYECKOW mepeMeHHOH. Mactep ©Omoka
npasui. / Cp /
Pazpnen 2. Heyerkas Jioruka
Ne HanmenoBanue Tembl / Bug 3ansarus Cewtecrp Yacos Kowmeren- JlurepaTtypa
/ Kype HUH
Tema 2.1 "CucteMbl He4E€TKOro BbIBOJA"
ba3oBas apxuTeKTypa CHCTEM HEUYEeTKOro BbIBOJA. OCHOBHBIC 3Tallbl
HeueTKkoro BbiBoAa. DopmupoBaHHe 0asbl MPaBUI CHCTEM HEUETKOTO
BBIBOZA. Dazzudukanust (Fuzzification). ArperupoBaHue JI1.1, JI1.2, JI1.3,
21 (Aggregation). AKTuBU3aLUAL (Activation). AKKyMyJIS1Us 4 2 | K-3. TIK-1 JI1.4, J11.5, JI1.6,
" | (Accumulation). [dedassuduxauus (Defuzzifica tion). OcHoOBHBIE ’ JI2.1,J12.2, J12.3,
ATOPUTMBI HEYETKOT0 BBIBOJIA. Anroputm Mampanu J12.4,J12.5
(Mamdani).Anroputm I{ykamoro (Tsukamoto). Anroputm JlapceHa
(Larsen). Amnroputm CyreHo(Sugeno). IIpumepsl HCIONB30BaHUS
CHCTEM HEYETKOI'0 BbIBOJIA B 3a1a4ax ynpasieHus. / Jlek /
Tema 2.1 "CucteMbl He4eTKOro BeIBoa"
IMpomecc pa3pabOTKM CHCTEMBI HEUSTKOTO BBIBOAA B HHTEPAKTHBHOM
pexxume B Fuzzy Logic Toolbox. Pegaktop cuctemM HE4eTKOro BBIBOAA 1.1 7112 7113
FIS. Pemaktop (QyHKIME NPUHALICKHOCTH. Pemaktop mpaBui Hl' 4’ J'[l' 5’ J'[l. 6,
2.2 |cucrembl Hederkoro BelBoja. IIporpamma mpocMoTpa IpaBuil 4 2 | IIK-3,IIK-1 Hle, HE.Z, H2.3’
CUCTEMBl HEYETKOro BbIBOJA. IIporpaMmma mpocMOTpa MOBEPXHOCTU .J'[’2 4 .J'[’Z p "
CHUCTEMBl HEYeTKoro BbBoja. [Ipumep pa3paboTKu  CHCTEMBI B
HEYETKOTO BHIBOJA B MHTEPAaKTHBHOM pexume. [Ipomecc paspaboTku
CHCTEMBI HEUETKOTO BBIBOJIA B pEXKUME KOMaHIHOM cTpoku. / JIab /
Tema 2.1 "Cucremsl HeuyeTKoro BbIBoga" Peammsanmst cHCTEMBI
HEYETKOTO0  BBIBOAA Ul  MOJENMPOBAHUS  CUTyalud  Habopa JI1.1, JI1.2, JI1.3,
73 |CMOPTCMCHOB B  KOMAHJY. PazpaboTka HEYETKMX TIEPEMCHHBIX. 4 2 | K3 TIK-1 JI1.4, JI1.5, JI1.6,
"~ | ®opmupoBanue mnpasun BbiBOjA. IloBepxHOocTH BbIBOAAa. MMuTarus ’ J12.1,J12.2, JI2.3,
MOJIEJIH. PazpaboTka YIPaBICHYECKHX peKoMeHaui 1o J12.4,J12.5
MOTU(bHUKAIUK HeYeTKOM Moaenu. / JIab /
Tema 2.2 "OO1mast XxapakTepHCTHKa porpaMmel Scilab "
OcHOBHBIE 7IeMeHTHI cucTeMsl Scilab . OcHOBHBIC TpHEMEI pabOTHl B 1.1 711.2. 7113
cucreme Scilab . Penaktop cucrem HeueTkoro BwiBoga FIS. Pemaxtop Hll 4’ J'[l. 5’ J'[l' 6’
2.4 |byHKIMHA TPUHAIICKHOCTH. PelmakTop MpaBHII CHCTEMBI HEYETKOTO 4 2 | IIK-3, TIK-1 HZ.I’ HZ'Z’ J'[2.3’
BbIBOzAa. [Iporpamma mpocMoTpa mpaBUil CUCTEMbl HEUETKOTIO BBIBOAA. .JI’E 4 .H,Z p "
IMporpamma mpocMOTpa MOBEPXHOCTH CHCTEMBI HEUETKOTO BBIBOAA. / B
Jlex /
Tema 2.2 "OOmas xapakTepucThka mporpammbel  Scilab ",
JlaboparopHoe 3ajanue PazpaboTka HEYETKOM MOJIEITH 1.1 112 7113
peryniupoBaHusl  3apabOTHOM IIAaTbl U CHUCTEM MPEeMHPOBAHMS J'Il. 4’ J'Il. 5’ J'[l. 6’
2.5 |mepcoHana Ha mnpeanpusATHH. Pa3spaboTka HEYETKMX NEPEMEHHBIX. 4 8 | TIK-3, TIK-1 J'IZ.I, J'I2.2’ J'[2'3,
®opmupoBaHue mnpasusl BbiBOja. IloBepxHOCTH BbIBOAa. MMuTarus 'H’z 4 .JI,Z 5' ’
MOJEIIH. PazpaboTka YIPaBIEHYECKAX pexoMeHaanui o o
MouduKaiuu HedeTkoi moaenu / Cp /
Tema 2.2 "OOmas xapakTepucTHKa mporpammbel  Scilab .
JlaGoparopHoe 3amanne Pa3paboTka HEYETKOW MOJCIH OIpPEIeIICHS JI1.1, J11.2, JI1.3,
) |P¥MEpa 4acBbIX B pecropane.Pa3paboTka HeueTKHX MEepeMEHHBIX. 4 8 | mK-3. MK-1 JI1.4,JI11.5, JI1.6,
" | ®opmupoBanue mnpaBun BbIBozma. lloBepxHOCTH BbIBOAa. MMuTaus ’ JI2.1,J12.2, J12.3,
MOJIEIH. PazpaboTka YIIPaBJIEHYECKHUX pEKOMEeHIaui o J12.4,J12.5
Mo mduKary Hedetkord monemu. / Cp /
Tema 2.2 "OO1mmas xapakTepHCTHKa IporpaMmmsl Scilab ". JI1.1, J11.2, JI1.3,
2.7 | JlaGoparopHoe 3amaHue Heuertkas MOJEITb YIpaBJICHUS 4 4 | IIK-3,1IK-1 | JI1.4,JI1.5, JI1.6,
KOHJWIIMOHEPOM BO3IyXa B IoMemeHnn. OueHWBaHWE (QHHAHCOBOH JI2.1,J12.2, JI2.3,




COCTOSTENEHOCTH ~ KJIMEHTOB IPHU  IPENOCTABICHUH  OaHKOBCKHX
KpeOUTOB. AHAIM3 W TNPOTHO3MPOBAHWE BAIIOTHBIX LEH Ha J12.4,J12.5
(unancoBom peike. / Cp /
JI1.1, JI1.2, J11.3,
JI1.4, JIL.5, JI1.6,
2.8 |IlonroToBka K JlaboparopHbM 3aHsATHAM. / Cp / 4 24 | IIK-3, TIK-1 2.1, 2.2, 2.3,
J12.4, J12.5
Pa3nen 3. HeiiponHble ceTn
Ne HaumenoBanue tembl / Bun 3anatus Cewtecrp Yacos Komneren- Jlutepatypa
/ Kypce M
Tema 3.1 "Heuetkas xiactepusanus B Fuzzy Logic Toolbox"
OOmas XapakTepuCcTUKa 3aiad  KJIaCTePHOTO aHain3a.  3ajada
HEYETKOW KJacTepu3allid W alropuT™ ee pemeHus. OOmas JI.1, JI1.2, JI1.3,
(dbopMarbHas TOCTAaHOBKA 3aladyd HEYETKOTO KJIACTepHOro aHaiu3a. JI1.4, J11.5, JI1.6,
3.1 . 4 8 | IIK-3, [IK-1
YTouHeHHas  MOCTaHOBKa  33Jadyd  HEYETKOM  KJIaCTepU3alliH. JI2.1, J12.2, JI2.3,
AnropuT™M pelieHus 3aaud  HEUYeTKOW KIIacTepu3alud METOI0M J12.4,J12.5
HeueTKux c-cpeaHux. CpencTBa  pelICHHS — 3amadd  HEUYCTKOM
kiactepusanuu B nakere Fuzzy Logic ToolBox. / Cp /
Tema 3.1 "Heuetkas xiactepusanus B Fuzzy Logic Toolbox".
JlaboparopHoe 3amanme OOmas XapakTepUCTHKa 3agad KIaCTEPHOTO
aHaTM3a. 3aJadya HEYCTKOW KIIaCTEepU3alH W AITOPUTM €€ PEIICHUS.
OOmast QopMmanpHasi IOCTAHOBKA 3adadyd HEYETKOTO KJIACTEPHOTO
aHaMM3a. YTOYHEHHAas ITOCTAHOBKA 3a/layd HEYETKOM KIIaCTepU3allhH. JI1.1, JI1.2, JI1.3,
ANropuTM pellleHMs 3aiaud  HEYETKOW KIacTepu3alud METOA0M JI1.4, JIL.5, JI1.6,
32 N 4 8 | IIK-3, [IK-1
HeYeTKuX c-cpenHux. CpencrtBa  pemieHHs — 3a0adyd  HEUYETKOM JI2.1, J12.2, JI2.3,
kiactepu3anun B makere Fuzzy Logic ToolBox. Pemrenwe 3amaun J12.4,J12.5
HEYETKOW KJlacTepu3allid B KOMaHJIHOM pexume. Pemienue 3anauu
HEUYCTKOH KJIaCTepH3allid C KCIOJNB30BaHUEM CPEICTB rpadHuecKoro
uHTepdeiica. PemeHne 3amaun ompeneNicHUs YHCIa KIacTepoB LIS
HEeYeTKOH Kiractepu3anuu B cucreme Scilab . / Cp /
Tema 3.1 "Heuwerkas xmacrepuzanmsi B Fuzzy Logic Toolbox".
. JI1.1, J11.2, J11.3,
Jlaboparoprnoe 3amanne OcHOBBI mporpamMmmupoBanusi B Scilab
N JI1.4, JI1.5, JI1.6,
3.3 |Crpykrypa nporpaMmbl. M-daiiiel. Y CIoBHBIE Oneparopbl U IUKIBI B 4 8 | IIK-3, IIK-1 .1 2.2 123
Scilab . Omneparopsr nukia. [IporpammupoBanue TpadgukoB B Scilab . e
. . J12.4, J12.5
ITporpammuposanre ¢ynxnuii B Scilab ./ Cp /
Tema 3.2 "IloHsaTHe HEHPOHHOH ceTu, ee (YHKUMOHUPOBAHHE U
oOyuenwne. Kiaccngukanus HeHpoHHBIX ceTeit"
Hcropus  wmccmemoBaHmss B 00JacTM  HEHPOHHBIX  CeTei.
Bbuonormueckuit  HedipoH.  CrpykTypa ¥ (GYHKIMOHHPOBAHUE 1.1 J11.2. 7113
HCKYCCTBEHHOTO HelpoHa. ITocTtaHoBKa 3amadu OOY4YCHHS HEHPOHHOU I
9 . N JI1.4, JIL.5, JI1.6,
34 |cetn. Knaccudukanus  HEHpOHHBIX ceTelli HW WX  CBOMCTBa. 4 8 | IIK-3, TIK-1 .1 22 123
O¢ddexkTnBHOCTS HEHPOHHBIX ceTeil. MHOroCIoiHAsT HEHpPOHHAS CETh. .J'I’2 4 .J'[’Z 5 "
Kpyr 3agmau, pemiaembIx C IOMOLIbIO HEHPOHHBIX ceTel. Pemienue N
3ama4y KiIacCH(UKaUK, paclo3HaBaHHS OOpPasoB, MPOTHO3UPOBAHUS H
YIpaBJIeHHS C IOMOIIBI0 YKa3aHHBIX KJIacCOB HEWPOHHBIX CeTeH. /
Cp/
Tema 3.2 "IlonsaTHe HEHPOHHOH ceTH, ee (YHKUMOHUPOBAHHE U
oOyuenue. Kiaccngukanus HeHpoOHHBIX ceTeit".
. JI.1, JI1.2, JI1.3,
JlabopatopHoe  3amanme ~ Mogenn — MCKYCCTBEHHOTO  HeifpoHa
M JI1.4, JI1.5, JI1.6,
3.5 |HckyccTBeHHBIE HEHpPOHHBIE CeTH. METOIBl U AITOPHUTMBI OOYYEHUS 4 8 | IK-3, IIK-1 .1 122 123
HCKYCCTBEHHBIX HEWpOHHBIX lMccienoBaHue TMEepCenTPOHHBIX CETEH. 'J'[,2 4 .J'IDZ 5' ’
HccnepnoBanne  nUHEHHBIX  HEHpOHHBIX  ceTed.  MccinenoBanue oo
pagranrbHBIX 0a3ucHBIX ceTelt obmero Buaa. / Cp /
Pa3nen 4. [IpakTuka pa3padoTKu HelipOHHBIX ceTeil
Ne HaunmeHoBaHue TeMbl / Bun 3ansatus Cewecrp Yacos Komneren- Jluteparypa
/ Kypc IHH
Tema 4.1 "ITaker NEURAL NETWORKS TOOLBOX"
. JI.1, JI1.2, JI1.3,
Hasznauenne makera Neural Networks Toolbox. O0630p ¢yHKITHIA
JI1.4, JI1.5, J11.6,
4.1 |makera Neural Networks Toolbox. Co3mganme u HCClIEIOBaHUE 4 5 | IIK-3, IIK-1 0.1 122 123
HeWpoHHBIX ceTell cpencrBamu maketa Neural Networks Toolbox. / A
J12.4,J12.5
Cp/
Tema 4.1 '"Ilaker NEURAL NETWORKS TOOLBOX". JI1.1, J11.2, JI11.3,
4.2 |JlaboparopHoe 3amanue IIporpammmupoBanue B Scilab . Pabora ¢ 4 4 | IIK-3,1IK-1 | JI1.4, JI1.5, JI1.6,
¢attmamu B Scilab . dynkium save u load. @ynkmmn fwrite u fread. J12.1,J12.2,J12.3,




Oyukumu fscanf u fprintf. Oysknun imread n imwrite. OOpaboTrka
. . J12.4,712.5
n3o0paxenn# B Scilab . / Cp /
Tema 4.1 "TTaker NEURAL NETWORKS TOOLBOX".
Jlaboparoproe 3amanve Muunumanuzamus mnaketa Neural Network
Toolbox. Oxuo Create New Data. OxHo Create New Network.
JI1.1, JI1.2, J11.3,
JuanoroBas manens Network. Mwmmopr-skcmopt naHHbeix B Neural
JI1.4, JI1.5, J11.6,
4.3 | Network Toolbox. 4 6 IIK-3, IIK-1
o . . JI2.1,J12.2, J12.3,
HeiiponHass ceTh C TIpsAMOil mepemayeld CHrHata. Peanmzanus
. npn J12.4,J12.5
JIOTHIECKOM byHKIIHN n". ATmpoKcHManus GbyHKIHN.
Knaccudukanuss BXOJHBIX BEKTOpPOB. JI€MOHCTPAlMOHHBIE MPUMEPHI
NNTool./Cp/
Tema 4.2 '"TuOpunHble HEHPOHHbIE CETH, WX OOyYeHHE U
ucnonb3oBanue". JlaboparopHoe 3amaHue Peanmzanus BBIMHCICHUN C
nomomeio rpapudeckoro uHTepdeiica GUI) B Scilab . Brmox JI1.1, J11.2, JI1.3,
4.4 dbopmynsl B Tpaduueckoe OKHO. I[paduueckoe OKHO Ui BBI30Ba 4 4 | K3 MIK-1 JI1.4, JI1.5, JI1.6,
" | byskumu ¢ rpedeckumu OykBamu. Iloctpoenue rpadukoB dyepes GUI- ’ JI2.1,J12.2, J12.3,
uHTepdeiic. J12.4,J12.5
/Cp/
Tema 4.2 l:PI6pI/IZ[HLI€ HEHpPOHHBIE CETH, WX OOydYeHHe U .1, 0112, 113,
WCTIOJIb30BaHUE 1.4 1.5 116
4.5 |Heuerkuii HelpoH. APXUTEKTypa HEUETKOH (THOpUIHOIN) HEHpOHHOU 4 6 | IIK-3, IIK-1 H2.1’ J'I2.2’ J'[2'3,
cetn. OOydeHue TrUOpPUIHON HeHpoHHOW ceTH. PemeHwe 3amadn DAL
Lo . J12.4,J12.5
KJTacCH(HKAIMH C TIOMOIIBI0 THOpUIHOM HeliporHoii ceth. / Cp /
Tema 4.2 '"ITuOpunmHsle HEHpOHHBIE CETH, WX OOy4eHHE W
WCTIONb30BaHue".
JlaGoparoproe 3amanue OOmas xapaktepuctika ANFIS ananTuBHBIX L1, 1.2, 1.3,
N N . JI1.4, JI1.5, J11.6,
4.6 |cucreM HeHpo-HeuyeTKoro BbIBojA. IloHsATHEe HEHPOHHON ceTn u 4 6 | IIK-3, IIK-1 .1 2.2 123
OCHOBHBIE cIOcOObI ee 3amaHus. [HOpuaHas CceTh Kak aJanTHBHAS P
o . J12.4, J12.5
cucteMa Helipo-HedeTkoro BeiBoja Peamnsanus ANFIS B cpene Scilab
ITpumep perieHus 3a1a4u Heiipo-HedeTkoro BeiBoaa. / Cp /
JI1.1, J11.2, J11.3,
Peamuzanms B Scilab  GUI-kambKynsaTop ¢ JOByMS PEKAMAMH: JI1.4, JI1.5, JI1.6,
47 CTaH/IapTHBIHN, WHXeHepHbIH. / Cp / 4 24 | HK-3, TIR-1 JI2.1,J12.2, J12.3,
J12.4,J12.5
JI1.1, JI1.2, J11.3,
JI11.4, JI1.5, J11.6,
4.8 | [oxaroroBka k 1adoparopHbM 3ausTHIM. / Cp / 4 36 | IIK-3, IIK-1 2.1, 122, 2.3,
J12.4,J12.5
JI1.1, J11.2, J11.3,
JI1.4, JI1.5, J11.6,
49 | /Ox3amen / 4 9 | IIK-3, IIK-1 2.1, 0122, 2.3
J12.4,J12.5

4. POHJ1 OHEHOYHBIX CPEJICTB

Crpyktypa U conepkaHue (OHAa OIEHOYHBIX CPEJICTB JJIS HMPOBEACHHS TEKYIICH M IMPOMEKYTOYHOH aTTeCTallMH IPEICTaBICHB B
[Mpunoxenun 1 k pabodeli mporpaMMe TUCIIUTUTAHBL.
5. YA4EBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIHEYEHHUE JUCHUIIIMHBI
5.1. OcHoBHasi 1uTEpaTYpa
ABTOpBI, 3arnasue WznarenscTBo, roa Konug-Bo
JI1.1 | Bapckuii A. b. Jlornueckue HEHPOHHBIE CeTH: yueOHOe mocodue Mocksa: UnTepuer- https://biblioclub.ru/inde
VHHUBepCUTET X.php?
HH(bOpMAITHOHHBIX page=book&id=232983
Texnonoruit (MHTYUT) HCOTpaHMICHHbIN
|BrroM. JTaboparopwust AOCTYIL It
suammit, 2007 3apEruCTPUPOBAHHBIX

MOJIb30BaTeIeh




ABTODBI, 3arnaBue H3parenscTBO, 1O Komnnu-Bo

JI1.2 [ Conosses B. B., OCHOBBI HEYETKOTO MOJICIIUPOBAHKS B CpeJie PoctoB-Ha-lony: FOxHb1ii | https:/biblioclub.ru/inde
[anpuna B. B., Matlab: yuebHoe mocobue (benepanbHbIH x.php?
[ecroBa E. A. YHHBEPCHTET, 2015 page=book&1d=462029
HEeOoTpaHHYCHHbIH
JOCTYTI JUTS
3aperucTPUPOBAHHBIX
TOJIh30BaTeNen

JI1.3 [Topoxanuna, E. U.

Heiiponnsie cetn: yuebHOe mocodue

Camapa: [ToBomkckmii
rOCYAapCTBEHHBIN
YHHUBEPCUTET
TEJIEKOMMYHHUKaUUH 1
unpopmaruku, 2017

https://www.iprbooksho
p.ru/75391.html
HEOTpaHUYEHHBIN
JOCTYTI JUTS
3apEerHCTPUPOBAHHBIX
10JIb30BaTeJIei

JI1.4 |IlaBnosa, A. U.

WudopmaoHHbIE TEXHOJIOTUH: OCHOBHBIE
I10JI0KEHHs TEOPUU UCKYCCTBEHHBIX HEHPOHHBIX

ceTell: yuebHOE mocodue

Hoocubupck:
HoBocubupckuit
rOCYAapCTBEHHBIN
YHHUBEPCHTET SKOHOMUKH 1
ynpasienus « HUHX»,
2017

https://www.iprbooksho
p-ru/87110.html
HEOTpaHUYEHHbIN
TOCTYII IS
3apETUCTPHUPOBAHHBIX
T10JIb30Baresnen

JI1.5 | Illakun, B. H.,

OCHOBBI pabOTBI C MAaTEMAaTHYECKUM MTAKETOM

MockBa: MocKoBCKHIt

https://www.iprbooksho

CemenoBa, T. U. Matlab: yuebHoe mocobue TEXHUYCCKHUI YHUBCPCUTET p-ru/92434 html
CBAA3M U UH(OPMATHKH, HEOTPaHMICHHBII
2016 TIOCTYTI JUIS
3apETHCTPUPOBAHHBIX
MOJIb30BaTeIen
JI1.6 |Benozeporal. U., HeueTkas nornka u HeHPOHHBIE CETH: YUeOHOE JIvneuk: Jlunenxui https://biblioclub.ru/inde
Ckynses /I. M., noco6ue rOCYAapCTBEHHBIN x.php?
Kononoga 3. A. e JarOTHYeCK i page=book&id=576909
yuuBepcuteT uM. T1I1. HEOTPaHHYEHHbIH
Cemenosa-Tsn-IIlanckoro, AOCTYI ULt
2017 3apEruCTpUPOBAHHBIX
TOJIE30BaTEIICH
5.2. lonoaHuTeBHAS JUTEPATYpPa
ABTODBI, 3aryaBue H3paTenscTBO, TONI Komnua-Bo
JI2.1 | Tumenko E. H., ITpoexTHpOBaHNE HEYETKUX CUCTEM CPEICTBAMU Pocros u/Jl: U3n-80 PIDY 63
Kunmuna E. B. MATLAB: npaktukym (PUHX), 2015

JI2.2 | KommokombpHUKOBa A.
U., Kupenbepr A. I

Crenpaznens! nadopmaruku: BBeaeHne B MatLab:

yaeGHOe ocobue

Mocksa, bepnun: upexr-
Menua, 2014

https://biblioclub.ru/inde
x.php?
page=book&id=275268
HEOTpaHUYEHHBIN
JOCTYII JUIS
3aperucTPUpPOBaHHBIX
T10JIb30Barenen

2.3

HubopMaoHHbIe CHCTEMBI H TEXHOIOTHU:

KypHa

Open: lNocynuBepcuTert -
VYHIIK, 2015

https://biblioclub.ru/inde
x.php?
page=book&id=446338
HEOTpaHUYEHHBIN
JOCTYTI JUTS
3apEerHCTPUPOBAHHBIX
0JIb30BaTeNeH

JI2.4 | Conosbes B. B,
[anpuna B. B.,
IllectoBa E. A.

HccnenoBanie HEYETKHX CHCTEM YIPABIICHUS B
cpene Matlab: yueGHOe nocooue

Taranpor: FOxHbIi
(beneparbHbIN
yHUBepcurer, 2015

https://biblioclub.ru/inde
X.php?
page=book&id=462028
HEOTpaHUYEHHbIN
JOCTYII JUTst
3apEruCTPUPOBAHHBIX
[0JIb30BaTelIei

JI2.5 | dpsixoHos, B. I1.

MATLAB: nonsslii caMoy4uTesb

Caparos:
IMpodobpazosanue, 2019

https://www.iprbooksho
p.ru/87981.html
HEOTpaHUYEHHBII
JIOCTYI JUIs
3apETUCTPUPOBAHHBIX
T0JIb30BaTeNen

5.3 IIpodeccnonanbHblie 6a3bl JAHHBIX M MH()OPMALIMOHHbIE CIIPABOYHbIE CUCTEMbI

NCC "Koncynsrantllnoc"

HCC "Tapant"http://www.internet.garant.ru/
Oouiepoccuiickuii MaremMaruueckuii moptan (nHdopmaronHas cucrema)http://www.mathnet.ru/




5.4. Ilepevyens NpoOrpaMMHOro odecrneyeHust

Onepanuonnas cucrema PEJ] OC
Scilab

5.5. YuebHo-MeTOqMUYeCKHE MaTepuaJbl 1JIl CTYACHTOB ¢ OrPAHUYC€HHBIMHU BO3MOKHOCTSIMH 3/10POBbSI

IIpn HE0oOXOMMMOCTH IO 3aiBICHUIO OOYYAOMETOCS C OTPaHMYCHHBIMH BO3MOXHOCTSIMH 37I0pPOBBS  y4eOHO-METONUYECKHE
MaTepHanbl MPEAOCTaBIAIOTCA B (OpMax, agalTUPOBAHHBIX K OTPAaHMYEHHUSM 30pOBbs M BocHpusTus uH(popMmarmu. [ns mui c
HapyIICHUSIMU 3peHus: B Qopme ayanodaiina;, B medarHoid ¢opme yBenudeHHbIM wmpudrom. s num ¢ HapyIIEeHHSIMH CIyXa: B
(opMe HIIEKTPOHHOTO IOKYMEHTa, B IedarHoi Qopme. g U ¢ HapymICHHSMH OIOPHO-IBHTATEIFHOTO ammapara: B (opme
3JIEKTPOHHOTO JOKYMEHTa; B IEUaTHOH (opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCHUIIJIMHbBI

[Tomemenust a1 BceX BHIOB pabOT, MPEILyCMOTPEHHBIX YYEOHBIM ITAHOM, YKOMIUIEKTOBAaHBI HEOOXOIMMOI CrenHann3MpOBaHHOM
y4eOHOI MeOeIbIO M TEXHUIECKUMH CPEIICTBAME O0yUCHHS:

- CTOJIBL, CTYJIBS;

- IEPCOHATBHBIA KOMITBIOTEP / HOYTOYK (IIEPEHOCHOI);

- IPOEKTOp;

- 9KpaH / THTEePaKTUBHAS JJOCKa.

JlaboparopHble 3aHATUS TPOBOJATCS B KOMIBIOTEPHBIX Kilaccax, pabodre MecTa B KOTOPHIX O0OpyAOBaHB HEOOXOAMMBIMHU
JMIEH3MOHHBIMU U/UIIM CBOOOIHO PacpOCTPaHAEMBIMH IIPOrPAMMHBIMH CPEJICTBAMH M BBIXOOM B MIHTEpHET.

7. METOJNYECKHUE YKA3AHUA V1A OBYYAIOIIINXCA 110 OCBOEHUWIO JUCHHUIIIMHBI

Metoandeckue YKazaHus 10 OCBOCHUIO JUCHHUIIIMHBI IIPEACTAaBJICHBI B HpI/IJ'IO)KeHI/II/I 2K pa60‘{€ﬁ nporpamMmme qUCHUITIIUHBI.




IIpunoxenne 1

®OHJ OHEHOYHbIX CPEACTB
1 Onucanue moka3areseili W KpHUTepHEB OLCHHBAHWS KOMIIETCHIWH Ha Pa3jIMYHBIX 3Tamax HX
(opMupoBaHusi, onNucaHHe HIKAJ OLleHUBAHUSA

1.1.J1loka3aTesnn U KpUTEPUH OLIEHUBAHUS KOMIIETEHIIUNI!

3VH, cocrasisolye
KOMITIETECHIIUIO

IToka3aTenu onleHUBaHUSA

Kpurepuu orienuBanus

Cpencrsa
OIICHUBaHUS

IIK-1 - criocoden ucn

npogeccHoHATBLHOM eI TeJIbHOCTH, GopMaIn3anun

0J1b30BaTh METObl H HHCTPYMEHTAJbHbIE CPeICTBA UCCIeJ0BAHNUS 00bEKTOB
NpeaMeTHOH 00/1aCTH ¢ y4eTOM OrpaHu4eHMil

3. OCHOBHBIE MOHATHS W3 | 3HAET Mertoponoruu | chopmupoBasiieecs  cucremarudeckoe [ O (Bompocsl
obmactu pa3paboTKH | pa3pabOTKH MIPOTPaMMHOTO | 3HAHWE METOHOJIOTHH  paspaborku | 1-52);
MPOTPaMMHBIX cucreM, | obecreueHus; npaBuia | mporpaMMHOr0  obecriedeHus; MmpaBui (D (BOIPOCHI
MpUMEHSIEMbIE METPUKH, | HaKCaHUs OHATHON TECTOBOM | HAITMCaAHUS TOHATHOM TecToBOH | 1-52)
METOABl U MHCTPYMEHTAJbHbIE | JOKYMEHTallMU  (TE€CT-KEHCHI, | NOKYMEHTAUH (T€CT-KEeHChI, TECTIIAHbI)
cpeacTsa TECTIUIaHbl) TPH MOJIrOTOBKE K | P OTBETE Ha BOIPOCHI OMpoca |

OTPOCY U 9K3aMEHY DK3aMEHa
Y. [OpuUMEHSATh  OCHOBHBIE | MpUMEHSET METOABI | KOpPEeKTHOCTh — MpuMeHeHus: MetoaoB | JI3 (JI31-
METOIBI pa3paboTK | yIpaBIeHHS npoleccamM | yrpaBieHusi mporeccamu  paspadotku | JI315);
MPOTpaMMHOTO  o0ecTieueHusl; | pa3paboTKH TpeboBaHwMid, | TpeOOBaHUiA, OILICHKH puckos, | I[103D (1-6)
NIPUMEHATD OCHOBHBIE | OLICHKH PHCKOB, | mproOpeTeHus, IIPOCKTUPOBAHMUS,
WHCTPYMEHTBI pa3paboTKH | mpuoOpeTeHus, KOHCTPYHPOBAHUS, TECTUPOBaHMS,
MPOrPaMMHOI0 OOECIICUEeHHsI | IPOCKTUPOBAHUS, SBOJIOLMM W CONPOBOXKACHUS  IpHU

KOHCTPYUPOBAHUS, BBIIIOJITHEHUU J1a00paTOPHBIX U

TECTUPOBAHMS, OJBOJIOLIMU U | IPAKTHUKO-OPUEHTUPOBAHHBIX 33aHUH

COIIPOBOKACHUS npu

BBITIOJTHEHUU J1a0OPaTOPHBIX U

IMMPAKTUKO-OPUCHTUPOBAHHBIX

3aJaHUI
B. ocHOBHBIMH = MeTOAamu | pa3pabaThiBaeT MPOTPaMMHOE | KOPPEKTHOCTh paspabotku | JI3 (JI31-
pa3paboTku MIPOrPaMMHOTO | obecIiedeHre Py BRIITOJHEHUH | IPOTPaMMHOTO obecrnieueHus mpu | JI315);
oOecrieyeHus; OCHOBHBIMH | IAOOPAaTOPHBIX M  MPAKTHUKO- | BBITOTHEHUH nabopaTopHBIX u | [103D (1-6)
WHCTPYMEHTAMH  pa3pabOTKH | OpUECHTUPOBAHHBIX 3a1aHUH MPAaKTUKO-OPUEHTUPOBAHHBIX 3aJlaHUH

MPOTPaMMHOTO 00eCTIeYeHUS

IIK-3 —cniocodeH pa3padaThIBaTh KOMIIOHEHTHI MPOTPAMMHBIX KOMILTIEKCOB (B TOM YucJjie HHTep(eiichl, qpaiiBepa,
KOMIIWJISITOPBI, 3arPy34YMKH, COOPIIMKH, CHCTEMHbIe YTHJINTHI) M 023 JaHHBIX € HCNOJIb30BAHHEM COBPEMEHHBIX
HHCTPYMEHTAJIBHBIX CPeACTB U TEXHOJIOTHii MPOrPaMMHPOBaHUSI

3. ocHOBBI HH(OPMATUKH U
POrpaMMHUPOBAHHS

3HaeT MPOrpaMMHBIE CPEJICTBA
CHUCTEMHOTO, TPUKJIaJHOTO U
CHEINATFHOTO Ha3HAYCHMS,
WHCTPYMEHTAJIbHBIE CPE/ICTBA,
S3BIKH U CUCTEMBI
MIPOrpaMMHUPOBaHU IPH
MOJITOTOBKE K OTIPOCY U
9K3aMEHY

chopMHpOBaBIIIEECs] CUCTEMATHYECKOE
3HaHHE NPOrPaMMHBIX CPEACTB
CUCTEMHOTO, TPHUKJIIAJHOTO U
CHENMANTBHOTO Ha3HAYCHUS,
WHCTPYMEHTAJIBHBIX CPEICTB, SI3BIKOB U
CHCTEM NPOrpaMMUPOBAHUS IIPU
MOJITOTOBKE K OMPOCY U 3K3aMEHY

O (Bompocsl
1-52);

O (Bompockl
1-52)

V. ucronp3oBath HCIIOJIB3YET IPOrpaMMHBIE c(hOopMHUPOBaABIIEECS] CUCTEMATHYECKOE JI3 (JI31-
COBPEMEHHbIE TEXHOJIOTHU CpeICTBa CUCTEMHOTO, YMEHHUE UCIOJIb30BaHMs MporpaMMHubix | JI315);
pa3paboOTKH MPOrpaMMHBIX MIPUKJIATHOTO U CTIEHUANBHOTO | CPEICTB CUCTEMHOTO, MTPHUKJIATHOTO U 11035 (1-6)
MPOAYKTOB Ha3HAYCHUA, CIEUAIEHOTO Ha3HAYSHHS,

WHCTPYMEHTAJIbHBIE CPEJICTBA, | MHCTPYMEHTAIBHBIX CPEJICTB, S3bIKOB U

SI3BIKK M CUICTEMBI CUCTEM MPOrpaMMHUPOBAHHS TIPH

NPOTPaMMHUPOBAHUS TIPU BBITIOJTHEHNH JTA0OPaTOPHBIX U

BBITIOJTHEHNUH JTAOOPATOPHBIX U | MPAKTUKO-OPUEHTUPOBAHHBIX 3a/laHUN

NPaKTUKO-OPHUEHTUPOBAHHBIX

3aJlaHUI
B HaBbIKamMu pa3paboOTKH BIIaZIceT HABBIKAMHU cthopmupoBaBIIeecs CHCTEMATHIECKOE JI3 (JI31-
JITOPUTMOB B BHJIE OJIOK- NPUMEHEHUS IPOrPaMMHBIX BJIaJICHUE HaBbIKAMH TPUMEHEHUS JI315);
CXEMBI ¥ COCTaBJICHUS TUIaHA CPEJICTB CICTEMHOTO, MIPOrPaMMHBIX CPEICTB CUCTEMHOTO, 1035 (1-6)

PYYHOT'O TECTUPOBAHHUS

IPUKIIAITHOTO U CIICHHUAJIBHOT'O

IIPUKIIATHOTO U CIICHHAJIBHOT'O




paspa6aTI>IBaeMoro Ha3Ha4YCHU,

Ha3HAUCHUA, MHCTPYMCHTAJIbHBIX

IPOTPaMMHOI0 IPOJYKTa UHCTPYMEHTAJIBHBIX CPEICTB, | CPEICTB, SI3BIKOB U CUCTEM
S3BIKOB U CHCTEM MPOrPaMMHUPOBAHHS TIPH BHITIOTHEHUH
POTrpaMMHUPOBAHUS TIPU 7a00paTOPHBIX U MPAKTHUKO-

BEITIOJTHCHUH JJa00PATOPHBIX M | OPUEHTHPOBAHHBIX 3aIaHUI
MPaKTUKO-OPUEHTUPOBAHHBIX
3aJlaHuH

O — sonpocwt 0ns onpocy, JI3 — naboparopusie 3ananus, [103D - mpakTUKO-OPUEHTUPOBAHHBIC 3aJaHUS K
9K3aMeHY, 3 — 80npPOChl K IK3AMEH).

1.2 llIxabl OLleHUBaHUS:

Texymuid KOHTPOJb YCHEBAEMOCTH U IPOMEXKYTOUHAs aTTECTAallMsl OCYILECTBISETCS B paMKax
HAKOIUTENIbHOMN OaiIbHO-peHTUHI0BOM crucTeMsbl B 100-0amibHON 1IKae.

- 84-100 GatoB (OIICHKA «OTIUIHOY);

- 67-83 GaIoB (OIEHKA «XOPOIIOY);

- 50-66 6anm10B (OIIEHKA YIOBICTBOPUTEIHHO);

- 0-49 GannoB (oIeHKa HEYJOBIIETBOPUTEIIHHO).

2 TunoBble KOHTPOJIbHbIE 3aJaHUsl WM WHbIe MaTepHaJbl, HEOOXOAMMbIe [Jisi OIEHKH 3HAHWIA,
YMEHU#l, HABBIKOB M (WJIM) ONBITA JAeATEJNbHOCTH, XApPAaKTEPU3YIOIIUX 3Tanbl (POPMUPOBAHUSA
KOMIIEeTEHIIUI B Mpoiecce 0CBOEHUs1 00pa30BaTeIbHOI MPOrpaMMbl

Bomnpocsl Kk 3K3aMeny

1) Heuetkast anre6Opa kak paciirpenue 0yneBoi anredpsl

2) Bo3HUKHOBEHHE HEYETKUX MHOKECTB. HeueTkas joruka. Msirkue BbIYMCICHUS.

3) JIunrBucTrueckas HeonpeaeaeHHOCTb. HeueTkas 1oruka 1 TeopHst BEpOSTHOCTEH.

4) Onpenenenus HedeTKUX MHOXkecTB. [luarpamma 3ane. [IpeacraBieHus HeueTKHX MHOKeCTB. [Juarpamma
Benna.

5) XapakTepucTUKH, OMNEPAIMH, CBOMCTBA HEUETKUX MHOYKECTB

6) OcHoBHbIE TUIIBI (PYHKIMN IpUHAIe)KHOCTH. HedyeTkue oTHOLIeHUs

7) OnipeneneHuss HEYETKON U IMHTBUCTUYECKON MEPEMEHHBIX.

8) Heuerkue BeIMUMHBI, YUCIa U UHTEPBAJIBL.

9) TpeyronbHble HEUETKHE YHCIIA U TPaNelIMeBU/IHbIE HEUETKNE UHTEPBaJIbI

10) IloHATHE HEYETKOrO BHICKA3bIBAaHUS U HEUETKOTO Ipeaukara. HeueTkue nmpeguKkaThl.

11) OcHOBHBIE JTOTUYECKUE OlEpalli ¢ HEYETKUMH BBICKa3bIBaHUSIMH. Jlornyeckoe oTpullaHne HEUYETKHX
BBICKA3bIBAaHU M.

12) Jloruueckass KOHBIOHKIMSI HEUYETKMX BbICKa3bIBaHHWU. Jlormueckass JW3BIOHKLIUS HEYETKHX
BBICKA3bIBaHUM.

13) Heuetkas ummiukanus. HeueTkas 3kBUBaieHTHOCTb. [IpaBuia HeUeTKUX MPOAYKIHA.

14) IIpsimoiil u 0OpaTHBIN METO/IbI BHIBOJIA 3aKJIFOUEHUIN B CUCTEMAaX HEUETKUX MPOAYKIUN

15) ba3zoBast apXUTEKTypa CUCTEM HeueTKOro BeIBoAa. OCHOBHBIE ATAIbl HEUETKOro BbIBOAA. DopMUpoBaHUe
0a3bl MpaBUJI CUCTEM HEYETKOTO BBIBOJA.

16) ®azzudukanus (Fuzzification). ArperumpoBanue (Aggregation). AxrtuBu3anus (Activation).
Axxymymsius (Accumulation). Jledassudukanus (Defuzzifica tion).

17) OcHOBHBIE aNrOpUTMBI HeueTKoro BbIBOAA. AnroputM Mampanu (Mamdani).Anroput™m ILlykamoTo
(Tsukamoto). Anroputm Jlapcena (Larsen). Anroputm Cyreno(Sugeno).

18) IIpumepsl NCIIONB30BAaHUS CUCTEM HEYETKOTO BBIBOJIA B 33]1a4axX yIpPaBJICHHUS.

19) OcuHoBHbie dnemenThl cucteMbl SCILAB . OcHoBHble iprieMbl paboTsl B cucteme SCILAB .

20) Penaktop cucrem Heuetkoro BeiBoga FIS. Pemaktop ¢yHkimii npunamiexHoctu. Penakrop mpaBui
CUCTEMBbl HEYETKOro BbIBOjA. IIporpamma mpocMoTpa mpaBHJI CHCTEMbI HEYEeTKOro BbeiBoja. IIporpamma
IIPOCMOTpPA MOBEPXHOCTH CUCTEMBI HEYETKOTO BBIBOAA.

21) O6mas xapakTepuCcTHKa 3a/1a4 KJIACTEpHOr0 aHalln3a. 3aJada HeYeTKOW KJIacTepHU3aliy U allrOpUTM ee
peleHusl.

22) O6mas ¢popmanbHas MOCTAHOBKA 33Jauyd HEYETKOTO KJIACTEPHOTO aHajiu3a. Y TOYHEHHasl MOCTaHOBKa
3a/1a4 HEYETKOM KJIacTepU3aliy. AJITOPUTM PELIEHUS 3aJa4l HEUETKOH KJIaCTEpU3aLUY METO0M HEYETKUX
C-CpEeHHUX.




23) CpencTBa pelieHus 3a/1a4 HeueTKo# kinactepusanuu B nakete Fuzzy Logic ToolBox.

24) VcTopust ucclieqoBaHUs B 00J1aCTH HEMPOHHBIX ceTel. bruonornueckuii HEUPOH.

25) CtpykTypa 1 pyHKIIMOHUPOBAHHE HCKYCCTBEHHOTO HelipoHa. [TocTanoBKka 3aqaun o0yueHus: HeUPOHHOM
CETH.

26) Knaccudukanus HEHpOHHBIX CETEH U MX CBOWCTBA.

27) DpdekTHBHOCTh HEHPOHHBIX ceTell. MHOTOCI0MHAsE HEUPOHHAs CETh.

28) OOy4eHue nepienTpoHa.

29) HeiliponHas ceTh C MpsAMON Nepeaadeii CurHania.

30) Annpoxcumanus GyHKINH.

31) Knaccuduxaius BXOAHBIX BEKTOPOB.

32) Pemienue 3a1a4 kiaccuUKaINU, PACIO3HABAHUS 00Pa30B, MPOTHO3UPOBAHUS U YIIPABIICHUS C TIOMOIIBIO
YKa3aHHBIX KJIACCOB HEUPOHHBIX CETEH.

33) Haznauenue maketa Neural Networks Toolbox. O630p ¢pynkumii makera Neural Networks Toolbox.
34) Co3nanue u ucciae0BaHNe HEMPOHHBIX ceTel cpeacTBamu nakera Neural Networks Toolbox.
35) Hemoncrpaunonnsie mpumepsl NNTool.

36) Peanu3zanus mornueckoi pynkiuu "1".

37) Peanu3zanus norudeckoit ¢pynkiuu "MITA".

38) Peanu3zanus nmornueckon pyukmuu "HE".

39) HeueTkuii HelpoH. ApXUTEKTypa HEUETKON (THOpUIHOM) HEHPOHHOMN CETH.

40) Obyuenue ruOpUAHON HEHPOHHOMN CETH.

41) Pemenue 3aaun KJ1acCU(pUKALKUU C TIOMOILBIO THOPUIHON HEHPOHHOM ceTH.

42) Ocuosl nporpammupoBanusi B SCILAB. Ctpykrypa nporpammbl. M-daitisl.

43) YcnoBHbIe onepaTopsl 1 uKiIsl B SCILAB.

44) OnepaTtopsl LIUKIIA.

45) IlporpammupoBanue rpapukoB B SCILAB.

46) IlporpammupoBanue ¢pyukmuii B SCILAB.

47) Pab6ora ¢ daitnmamu B SCILAB. ®ynkuuu save u load. @ynkuun fwrite u fread.

48) Pabora c daitnamu B SCILAB. ®ynkuuu fscanf u fprintf. dynkuuu imread u imwrite.

49) Obpadotka nzoopaxenuii B SCILAB.

50) Peanu3zanus BerauciaeHui ¢ nomorsio rpadudeckoro nutepdeiica GUI) B SCILAB.

51) ANFIS- ajanTuBHBIC CHCTEMbI HEHPO-HEUETKOTO BBIBOJIA.

52) IIporpammuble OUOTHOTEKU I TOCTPOCHUS U 00yUeHUsT HEHPOHHBIX CEeTeH.

IIpakTHKO-0pHEHTHPOBAHHBIC 3aJaHUS K IK3aMEHY

1. Pa3zpaboTka ynpaBlieHU€CKUX PEKOMEHAALNH 10 MOAU(UKALINY HEYETKON MOAEIIH.

2. Pearmzanus B8 SCILAB GUI-kanbKynsTop cTaHIapTHBIM PEKUMOM.

3. Peanuzanus B SCILAB GUI-kanbKynsTop ¢ pexxuMOM HH>KEHEPHBIN.

4.Peanu3anus CHCTEMBI HEYETKOTO BBIBOJIA JITISl MOJICTTMPOBAHUS CUTYallii HA0Opa CIIOPTCMEHOB B KOMaH/IY.
Pa3zpabotka HewyeTkux mepeMmeHHbIX. PopmupoBaHue npaBui BbIBoja. IloBepxHocTH BbIBOAa. Mmwurarus
MOJIETIH.

5.PazpaboTka He4YeTKOM MOJENH OIpelesieHUs] pa3Mepa 4aeBbIX B pecTopaHe. Pa3paboTka HEYeTKHX
nepemeHHbIX. DopMupoBanmne mnpaBwin BbBoAa. IloBepxHocTh BhIBoma. Mmutanms mozenu. Pazpabotka
yIIpaBJIEHYECKUX PEKOMEHAALNH 10 MOAU(UKALIMN HEYETKOW MOJIEIH.

6.Peaymzanus B SCILAB GUI-kanpKynasTop ¢ AByMS peKHMMaMU: CTaHAapPTHBIN, WHXEHEPHBI.

Kpurepun oueHnBanus:

- 84-100 OamoB (OLIEHKA «OTIMYHO») - M3JIOKEHHBIH Marepuan (haKTHUECKH BEpeH, HaJHyhe TITyOOKHX
WCYEPIBIBAIONINX 3HAHWKA B 00BEME TMPOHJAEHHOH MPOTpaMMbl JUCIHUIUIMHBI B COOTBETCTBHU C
MOCTaBJIEHHBIMU MIPOTPaMMOi Kypca LIeIsIMU U 3aJladaMu 00y4YeHHsI; TpaBUIIbHbIE, YBEPEHHBIE NEHCTBUSA 110
MPUMEHEHHIO TIOTYYCHHBIX 3HAaHUW Ha MPAKTHUKE, TPAMOTHOE H JIOTHYECKH CTPOMHOE M3JI0KEHHE MaTeprasa
IIPU OTBETE, YCBOEHHE OCHOBHON M 3HAKOMCTBO C JIOTIOJIHUTENLHON JINTEpaTypoi;

67-83 6aym10B (OLIEHKA «XOPOLIO») - HATMYKE TBEP/IBIX U IOCTATOYHO MOJHBIX 3HAHUN B 00beMe PO IeHHOMH
MPOTpaMMBbl JUCIUTUTMHBI B COOTBETCTBHU C IEJISIMH OOYYEHUS, IPaBUIbHBIC NEHCTBUS 10 MPUMEHEHUIO
3HaHUI Ha TNPaKTUKe, YETKOEe W3JIOKEHHEe MaTepuana, JOMYCKAlTCsl OT/AENbHbIE JIOTHUECKHE H



CTUJIMCTUYECKHE TOTPEIIHOCTH, OOYYaIOUIUIiCS yCBOMJI OCHOBHYIO JIUTEPaTypy, PEKOMEHIOBAaHHYIO B
paloueil mporpamme JUCLUILUIMHBI,

- 50-66 OanoB (OIeHKa YIOBIETBOPUTEIBHO) - HATMUME TBEP/BIX 3HAaHUHI B 00beMe MPOMICHHOTO Kypca B
COOTBETCTBMM C LEJIAMH OOY4YEHHUs, H3JI0KEHHE OTBETOB C OTACIbHBIMM OIIMOKaMM, YBEPEHHO
WCTIPABJICHHBIMH IOCJI€ JIOMOJHUTEIBHBIX BOIPOCOB; MPABHJIbHBIC B ILIEIOM JCHCTBHS IO NPUMEHEHUIO
3HaHUI Ha NPaKTHUKE;

- 0-49 GannoB (OLEHKA HEYIOBJIETBOPUTEIHHO) - OTBETHI HE CBSA3AHBI C BOIPOCAMU, HATMYKE TPYObIX OMIMOOK
B OTBETE, HENOHUMAaHHE CYIIHOCTH H3JaraéMoro BOIPOCA, HEYMEHHUE IPUMEHSTh 3HAHMs Ha NpaKTHKE,
HEYBEPEHHOCTh M HETOYHOCTH OTBETOB Ha JIOMOJHUTEIbHBIC U HABOSIINE BOIIPOCHD».

BOHpOCLI AJIA olpoca

1) Heuerkas anreOpa kak pacumpeHue 0yneBon anreopsl

2) Bo3HMKHOBEHHE HEYETKUX MHOXKeCTB. HeueTkas noruka. Msirkue BeIYMCICHHUS.

3) JIunresuctuueckast HeonpeaeneHHOCTb. HeueTkas jioruka u Teopust BEpOATHOCTEH.

4) Onpenenenus HeYeTKUX MHOXKecTB. Jlmarpamma 3aze. [IpencraBinenns He4eTKUX MHOXKECTB. [lnarpamma
Benna.

5) XapakTepuCTUKH, OINEpaIlH, CBOWCTBA HEYETKUX MHOXKECTB

6) OcHoBHBIE TUTTBI (HYYHKIMN TPUHAATIC)KHOCTH. HedyeTkne oTHOLIeHUS

7) Onpenenenuss HEUETKONW U IMHTBUCTHUECKONW EPEMEHHBIX.

8) HeueTkue BeTMUMHBI, YUCIIa U UHTEPBAJIbL.

9) TpeyronbHble HEUETKUE YUCIIA U TPANEUEBUIHbIE HEUETKUE HHTEPBAJIbI

10) IloHsiTHE HEUETKOrO BhICKa3bIBaHUS M HEUETKOrO npeankaTa. HeueTkue npeaukaTsl.

11) OcHoBHBIE JIOTHYECKHE ONEpalMi ¢ HEYETKUMHU BbICKa3bIBaHUAMMU. Jlornueckoe OTpUIIaHWE HEYETKUX
BBICKa3bIBaHUU.

12) Jlormueckas KOHBIOHKIMS HEYETKMX BbICKa3bIBaHMM. Jloruueckass JAW3BIOHKLHS HEYETKUX
BBICKa3bIBaHUU.

13) Heuerkas ummniukanus. Hederkas skBuBasieHTHOCTb. [IpaBuia HedeTKuX mpoayKIuii.

14) IlpsiMoii 1 0OpaTHBINM METO/IbI BHIBOJIA 3aKJIFOUEHUIN B CUCTEMAX HEUETKUX IMPOAYKLIUN

15) ba3oBas apxuTekTypa CUCTEM HEUeTKOro BbiBoJa. OCHOBHBIE 3Tallbl HeUeTKOro BeiBoAa. dopmupoBanue
0a3bl MpaBWJI CHCTEM HEYETKOTO BBIBOJIA.

16) ®azzudukauusa (Fuzzification). ArperupoBanue (Aggregation). AxrtuBuzamus (Activation).
Axxymymsiiust (Accumulation). Jledazsudukanus (Defuzzifica tion).

17) OcHOBHbIE aJIrOpUTMbI HEYETKOro BbIBOAa. AnroputM Mamnanun (Mamdani).Anroputm Llykamoro
(Tsukamoto). Anroputm Jlapcena (Larsen). Anroputm Cyreno(Sugeno).

18) [IpumMeps! HCIIOIB30BAaHMSI CUCTEM HEUETKOTO BBIBOJIA B 33]1a4axX YIPaBJICHHUS.

19) OcHoBHeie anemenTsl cucteMbl SCILAB . OcHoBHbIe mpreMbl pabothl B cucteme SCILAB .

20) Penaktop cucrem Heuerkoro BeiBoga FIS. Pemakrop ¢dyHkumii mpunamiexHoctu. Pempakrop mpaBui
CHCTEMBI HEUETKOTO BbIBOAA. lIporpamma mpocmoTpa mpaBWJI CUCTEMbl HeueTKoro BbiBoja. IIporpamma
IIPOCMOTpPA IIOBEPXHOCTU CUCTEMBI HEUETKOT'O BBIBOJA.

21) O6miasa xapakTepycTHKa 3aJa4 KJIacTepHOro aHajlM3a. 3ajjaya HeYeTKOM KJlacTepu3alii U alroOpuTM ee
pelIeHus.

22) OOmiast popmanibHasi MOCTAaHOBKA 33Jaud HEUETKOI'O KJIACTEPHOIO aHan3a. Y TOUHEHHAsl MOCTaHOBKa
3a/1a4y HEYETKOMN KJIacTepu3aluu. AJTOpUTM PEUICHMS 3314l HEYETKON KIIaCTEPU3aLUi METOI0M HEUETKUX
C-CpE/IHHUX.

23) CpexcTBa pelieHus 3a1a41 He4eTKoi kinactepusanuu B nakere Fuzzy Logic ToolBox.

24) Vcropus uccienoBanus B 00JacTi HEHPOHHBIX ceTell. buonoruueckuii HeNpoH.

25) Ctpykrypa 1 (yHKIIMOHHUPOBAHHE UCKYCCTBEHHOTr0 HeipoHa. [locranoBka 3a1aun 00yyeHns HEHPOHHOM
CeTH.

26) Knaccuduxanus HeMpOHHBIX ceTei U UX CBOWCTBA.

27) Db dexTuBHOCTH HEHPOHHBIX ceTell. MHOroCIoiHas HEHpOHHASI CETh.

28) OOy4deHue neplenTpoHa.

29) HeitpoHHas ceTb ¢ IpsMOii iepeaayeii curnaia.

30) Annpoxcumarnusi GyHKIHH.

31) Knaccudukarusi BXOAHBIX BEKTOPOB.



32) Pemenue 3aay kiaccudukanuu, pacro3HaBaHus 00pa3oB, IPOTHO3UPOBAHUS U YIIPABICHHS C TOMOIIIBIO
YKa3aHHBIX KJIACCOB HEMPOHHBIX CETEH.

33) Haznauenue nakera Neural Networks Toolbox. O630p ¢ynkuuii makera Neural Networks Toolbox.
34) Co3nmanue u ucciaea0BaHNe HEMPOHHBIX ceTel cpeacTBamu nakera Neural Networks Toolbox.
35) Hemoncrpaunonnsie mpumepsl NNTool.

36) Peanuzanums norundeckoit pynkruu "N".

37) Peanuzanus norndyeckoit pynkiun "UIJIN".

38) Peanuzanums morunueckoit pynkuu "HE".

39) Heuetkuii HEpOH. ApXUTEKTYpa HEUETKOW (TMOPUAHOI) HEMPOHHOM CEeTH.

40) O6GyueHue ruOpUIHON HEHPOHHOM CETH.

41) Pemenue 3a1a4yn kiaccu(UKauy ¢ MOMOIIBIO THOPUIHONH HEHPOHHOM CETH.

42) Ocuossl nporpammupoBanus B SCILAB. Ctpykrypa nporpammbl. M-daiiibl.

43) Ycnosublie onepatopsl U ukisl B SCILAB.

44) OnepaTophbl MUKJIA.

45) IlporpammupoBanue rpadukos B SCILAB.

46) IIporpammupoBanue ¢pyaknuii B SCILAB.

47) Pabora ¢ ¢aitnamu B SCILAB. ®ynkiuu save u load. @ynkiuu fwrite u fread.

48) Pabota c daitmamu B SCILAB. ®ynkmuu fscanf u fprintf. ®ynkiuun imread u imwrite.

49) O6padoTka nzoopaxennii B SCILAB.

50) Peanuzanus BerauciaeHui ¢ nomoisio rpapudeckoro unrepdeiica GUI) B SCILAB.

51) ANFIS- ananTuBHBIC CUCTEMBI HEHPO-HEYETKOTO BBHIBO/IA.

52) IIporpammubie OUOIHMOTEKH TSI TIOCTPOCHUS U 00y4eHUs HEHPOHHBIX CETEH.

Kpurepun oueHuBaHmsi:

MakcumanbHOe KOJIMIecTBO 6amioB: 10 6ayios.

Bo Bpems onpoca 00yuaeMOMy 33Jar0TCsI 5 BOIPOCOB.
3a oAMH OTBET 00y4YaeMblii OJy4YaeT:

2 0. — 3a MpaBWIbHBIN OTBET;

1 6. — mpu oTBeTe OBUTH TOMYIIEHBI OLUTHOKH;

0 6. — HE OTBETHII Ha BOTIPOC.

JlabopaTopHble 3axaHus
1.TemaTuka jJadopaTopHbIX padoT 1o pa3aejaM U TeMaM
Pa3nea 1 «HeyeTkne MHOKECTBaY.
Tema 1.1 "BBeneHue B HeueTKHEe MHOKECTBA U ONepalluy HAJA HUMH'' .
JlaGopatopHoe 3ananue 1 OcHoBbl mporpamMmmupoBanus B cucteMe SCILAB . MaccuBbl, CTpyKTYpBI, stueHKU
u xinaccel cucrembl SCILAB . JIBymepHbIe, TpeXMepHbIe rpaduKy.
Tema 1.2 "Heverkasi 1 JMHIBHCTHYECKas IepeMeHHbIe. HeyeTkne BeIM4MHbBI, YHCJIA 1 HHTEPBAJIbI'.
Jlaboparopnoe 3ananue 2 OcHOBHBIE 371eMeHTHI pabouero uurepdeiica nporpammsel fuzzy TECH. Haznauenue
orepauuil TIaBHOIO MEHI0O M maHenu uHCTpyMeHToB mporpammbl fuzzyTECH. I'paduueckue cpencraa
BHU3YyaJM3alluy Pe3yJIbTaTOB HEUETKOro BbiBoJa B mporpamme fuzzyTECH.
Tema 1.3 "OcHOBBI HeYeTKOM JIOTHKH"
Jlaboparopnoe 3amanue 3 Ilpomecc Heuerkoro monaenupoBanusi B cpeae fuzzyTECH. OcHoBHbIE cpencTBa
pelakTupoBaHMsl M aHaiau3a cucreM Hedetkoro BbiBoga B fuzzyTECH. I'paduueckuii penaxtop
JIUHTBUCTUYECKON MEepEeMEHHON U (DYHKINI IPUHAATICKHOCTH UX TepMOB. ['paduyueckue peakTopsl MpaBuil
CHCTEMBbl HEUETKOro BhIBO/IA. ['padmueckue cpesicTBa aHaIM3a pe3ysbTaTOB HEYETKOro BbIBO/Ia. OCHOBHBIE
cpencTtBa pa3pabOTKM MPOEKTOB M KOMIIOHEHTOB CHCTeM HedeTkoro BbiBoga B fuzzyTECH. Mactep
HEYETKOro MpoekTa. Mactep JTUHIBUCTHUYECKON NepeMeHHOoi. MacTep Gi10Ka nmpaBuil.

Pasznea 2 «HedueTkas JIOTHKa»

Tema 2.1 "CucremMbl He4eTKOro BbiBoga"

JlaGopatopHoe 3ananue 4 IIpouecc pa3pabOTKU CUCTEMBI HEYETKOTO BBIBOJIA B MHTEPAKTUBHOM PEKUME B
Fuzzy Logic Toolbox. Penakrop cucrem Heuerkoro BeiBoaa FIS. Pemaktop (QyHKIuil npuHAUIEKHOCTH.
PenakTop nmpaBuit cuctemMsl HEYETKOTO BbIBOJA. [IporpaMma mpocMoTpa MpaBuil CHCTEMBI HEUETKOTO BBIBOJIA.
ITporpamma npocMoTpa MOBEPXHOCTH CHCTEMBbI HEUETKOT0 BbIBoAA. [IprMep pa3paboTKu cCTeMbl HEYETKOTO



BBIBOJIa B UHTEPAKTUBHOM pexxume. [Iporiece pa3paboTKi CUCTEMBI HEUETKOTO BBIBOJIA B PEKUME KOMAaHIHON
CTPOKH.

Tema 2.1 "Cucrembl He4eTKOro Boisoaa'.

JlaGopatopHoe 3amanue 5 Peanu3anus cucTeMbl HEYETKOTO BBIBOAA JJIs1 MOJEIUPOBAHUS CUTYyallMu Habopa
CIIOPTCMEHOB B KoMaHay. PaspaboTka HedeTKkHx mepeMeHHbIX. DopMupoBaHuE TMpaBHI BBIBOJA.
IToBepxHoctu BbIBOJA. MMuTanus monenu. Pa3paboTka ynpaBieHUECKUX PEKOMEHIAMH 0 MOAU(UKALIUH
HEYETKON MOJIEIIN.

Tema 2.2 "O6mas xapakrepuctuka nporpammbl SCILAB ™.

JlaGopatopnoe 3amanue 6 PazpaboTka HEUeTKOW MOJAETH PEryIMpPOBaHUS 3apabOTHOH IUIATHI U CUCTEM
IIPEMUPOBaAHM MepCOHANAa Ha NMpeanpusTuu. PazpaboTka HedyeTKux nepeMeHHbIX. PopMuUpoBaHUEe IpPaBUII
BbiBosa. [loBepxHoctu BbIBoma. Mwmurammst monenu. Pa3paboTka ympaBieHYECKHMX PEKOMEHAAUN TI0
MoOJU(UKALMKY HEYETKOM Moienu

Tema 2.2 "O0mas xapakrepucruka nporpammsl SCILAB "

JlaGopaTtopHoe 3ananue 7 Pa3paboTka HeueTKOW MOJENN OIpeNesIeHUs] pa3Mepa YaeBbIX B PECTOpaHE.
PazpaboTka HedeTkux mepeMmeHHbIX. DopMuUpoBaHME NpaBUi BbIBOJA. [loBepxXHOCTH BBIBOAA. MMuTarms
Mmojenu. Pa3paboTka ynpaBieHUeCKUX PEeKOMEH 1AM 110 MO (UKALIMN HEYETKOM MOJIENH.

Tema 2.2 "O0wmas xapakrepuctuka nporpammsl SCILAB "'

JlaGopatopHoe 3amanue 8 Heuerkas Mojenb YNpPaBICHHsS KOHAWIMOHEPOM BO3AyXa B IOMELICHHH.
OnennBanue (PMHAHCOBOW COCTOSTEILHOCTH KJIMEHTOB IPH MPEIOCTABICHUN OaHKOBCKHUX KPEIUTOB. AHAIN3
Y IIPOTHO3MPOBAHUE BATIOTHBIX LI€H HAa (PUHAHCOBOM PBIHKE.

Paznen 3 «HeiipoHHble ceTm».

Tema 3.1 "Heuerkas kiaacrepusauus B Fuzzy Logic Toolbox"

JlaGopatopHoe 3amanume 9 OOmias xapakTepUCTHKA 3a/Jad KJIACTEpHOIO aHajiu3a. 3ajada HEYEeTKOMH
KJIACTEPH3AIMU U alropuT™ ee pemeHus. O0mas GpopmanabHas MOCTAaHOBKA 33]]a4l HEYETKOTO KIaCTEPHOTO
aHajau3a. Y TOUHEHHas IOCTAaHOBKA 3aJjauydl HEYETKOM KJacTepu3aluu. AJTOPUTM peIeHHs 3a/1a4l HeUeTKOM
KJIaCTEpU3allMid METOJOM HEUYeTKUX c-cpeqHux. CpeacTBa pelleHus 3a/Jayd HEYETKOW KiacTepu3aluu B
nakere Fuzzy Logic ToolBox. Penienue 3a1aun HeueTKON KiacTepu3alii B KOMaHIHOM pexume. Perienue
3aJ]auM HEeUETKOW KJIACTePH3aIMU C UCTIONIBb30BaHUEM CPECTB rpaduueckoro naTepdeiica. Pemenne 3agaun
oTpe/IeIICHUS YKCIIa KJIIACTePOB /I HeueTKoM kiactepu3anuu B cucteme SCILAB .

Tema 3.1 "Heuerkas kiacrepusanus B Fuzzy Logic Toolbox".

Jlaboparopuoe 3amanue 10 OcHoBbl mporpammupoBanusi B Scilab . Ctpykrypa mporpammslr. M-daiinbr.
YcnoBHble onepatopbl W nukibl B Scilab . Omepatopsr 1ukia. [IporpamMupoBanue rpadukos B Scilab .
[TporpammupoBanue Gpyukimii B Scilab .

Tema 3.2 "Ilonsitue HelipoHHON ceTH, ee (YHKUMOHHMpoBaHHMe H oOyudeHue. Kuaccuduxaums
HEHPOHHBIX ceTeit"

Jlaboparopnoe 3ananue 11 Mogenu uckycctBeHHOro HeifpoHa MckyccTBeHHbIE HEHpOHHBIE ceTH. MeToabl 1
aJITOPUTMBI 00YYEHUSI UCKYCCTBEHHBIX HEHPOHHBIX lccienoBanue nmepcenTpoHHbIX ceteld. MccnenoBanue
JUHEHHBIX HEUPOHHBIX ceTell. MccnenoBanue paauanbHbIX 0a3UCHBIX ceTell 001Iero BUa.

Paznen 4 «[IpakTuka pa3padoTKi HeliPOHHBIX ceTei».

Tema 4.1 "ITaker NEURAL NETWORKS TOOLBOX".

Jlabopatoproe 3aganue 12 [Iporpammuposanue B Scilab . Pabora ¢ aitmamu B Scilab . ®@ynkiuu save u load.
Oynkiuu fwrite u fread. @ynkuuu fscanf u fprintf. dynkunn imread u imwrite. O6paboTka n300pa>keHMit B
Scilab .

Tema 4.1 "Ilaker NEURAL NETWORKS TOOLBOX"

Jlaboparoproe 3amanne 13 Muannmanu3amnus makera Neural Network Toolbox. Oxno Create New Data. Oxuo
Create New Network. Iuanorosas nanemns Network. mnopt-skcniopt nannsix B Neural Network Toolbox.
Heiiponnas ceth ¢ npsiMoil nepenaueii curnana. Peanuzanus noruueckoit pynkuuu "N". Annpokcumanus
¢bynkuuu. Kiaccuduxanus BXoaHbIX BekTopoB. JleMoHncTpanmonnsie mpumepsl NNTool.

Tema 4.2 "I'uOpuanbie HelipOHHBbIE CETH, UX 00y4YeHHE U UCIOJIb30BaHue"

JlaGopatopnoe 3ananue 14 O6mas xapakrepuctuka ANFIS ananTHBHBIX cHCTEM HEHPO-HEYETKOIO BBIBOA.
ITonaTHEe HEHPOHHOM CETH M OCHOBHBIE CIIOCOOBI ee 3amaHus. [ MOpHuaHas ceTh Kak aJalTHBHAs CHUCTEMa
Helpo-HedeTkoro BeiBoAa Peanmm3arnus ANFIS B cpene SCILAB Tlpumep penieHus 3aauu HEHpO-HEYETKOTO
BBIBO/JIA.



Tema 4.2 "I'uOpuanbie HeHPOHHBbIE CeTH, UX 00yYeHHe U UCIO0JIb30BaHue' .

JlabopaTopHoe 3amanue 15 Peanuzanus BIYMCACHHI ¢ TOMOIIbI0 rpaduueckoro uarepdeiica GUI) B Scilab
. BeiBog popmyisl B rpaduueckoe okHo. I'paduueckoe OKHO Ui BbI30Ba (PYHKIIMH C IPEYECKUMHU OYKBaMHU.
[Toctpoenue rpadukos uepe3 GUI-unrtepdeiic.

2. Kputepuu ouleHNBAHUSA:

MakcuMajbHOE KOJHYECTBO 0a/10B: 90 60aJL10B.

Kaxxo0€e 3a1aHie OLIEHUBAETCS MAKCUMYM 6 0aJLIOB.

6 0. — 3a71aHKNE BBIMIOJIHEHO BEPHO;

5 0. — IpH BBITIOJHCHUH 3aJIaHUs OBUIH JIOMYIICHBI HETOYHOCTH, HE BIUSIOIME HA PE3y/IbTarT;

4-3 6. — pu BBHIMOJIHEHUH 3aJIaHMsI ObLIH JOMYIICHBI OIINOKY;

2-1 6. — Ipu BBIMTOJIHEHUY 3aJIaHUS ObUIHA JOMYIIEHBI CYIIIECTBEHHBIE OMTUOKH.

0 6. — 3ajaHue HE BBITOJHEHO.

3 MeToanyeckne MaTepHaJIbl, ONpeae/sione MpoueIypbl OleHUBAHUS 3HAHUI, YMEeHH, HABBIKOB M
(1J1M) OMBITA JeATEIbHOCTH, XaPAKTEPU3YIOIIUX 3TANbI GOPMHUPOBAHUA KOMIIETEHIU

[Tpornetyps! OLleHUBAHMS BKIIFOYAIOT B C€0s TEKYLIHI KOHTPOIb M IPOMEKYTOUHYIO aTTECTAIHIO.

Texymmii KOHTPOJIb YCIIEBAEMOCTHU IIPOBOIUTCS C UCIIOJIB30BaHUEM OLIEHOUYHBIX CPEACTB, IPECTaBICHHBIX
B M. 2 JIaHHOTO MpWJIOXKEHUs. Pe3ynabTaTbl TEKYIIEro KOHTPOJIS JOBOASTCA /0 CBEICHHUS CTYIEHTOB IO
IIPOMEXYTOYHOM aTTecTalyy.

IIpoMe:kyTouHasi aTTECTALUS TPOBOIUTCS B (hOpME IK3aMEHa.

OK3aMeH NpPOBOAMTCA IO PAaCHUCAHMIO DK3aMEHALIMOHHOW CECCMM B NUCbMEHHOM Buzae. Kommdectso
BOIPOCOB B OK3aMEHAIIMOHHOM 33JaHUM — 3. JBa TEOPETHUECKHUX BOMPOCa U OJHO TPAKTHKO-
OpHEHTUpPOBaHHOE 3a1aHue. [IpoBepka OTBETOB M 00BABIEHUE PE3YIHTATOB IPOM3BOAUTCS B JIEHb SK3aMEHA.
Pe3ynbrathl arTecTaliuu 3aHOCSTCS B BEIOMOCTD U 3a4€THYIO KHIKKY CTyeHTa. CTyqeHTbl, HE MPOILEIIINe
IIPOMEKYTOUHYIO aTTeCTallMi0 IO TpauKy Ceccuu, JMAOJDKHBI JIMKBUAUPOBATH 33J0DKEHHOCTh B
YCTaHOBJICHHOM MOPSIJIKE.



IIpunoxenne 2
METOAUYECKHUE YKA3AHUSA 11O OCBOEHUIO JUCHUIIJIMHBI

VY4eOHBIM IJITaHOM IIPEYCMOTPEHBI CIIEAYIOIINE BUIbI 3aHITUMN:

- ICKLUU;

- 1abopaToOpHBIE 3aHATHSL.

B Xxoxe neKIMOHHBIX 3aHATHI paccMaTpUBAIOTCS HH(OPMALMOHHBIE TEXHOJOTWHU, MPUMEHSEMbIE B
npodecCHOHATLHOM ACSITeTFHOCTH, JAIOTCS PEKOMEHIAINY IS CAMOCTOATEILHOW pabOThI M TIOJITOTOBKE K
71a00PaTOPHBIM 3aHATHUSIM.

B xozne nabopaTopHbIX 3aHATUN YrIIyOJSIOTCS U 3aKPEIUIAIOTCS 3HAHUS CTYJIEHTOB IO PSAY PaCCMOTPEHHBIX
BOIIPOCOB, Pa3BUBAIOTCSI HABBIKU PAOOTHI C KOMITBIOTEPOM.

[Tpu moaroToBKE K 1a00PATOPHBIM 3aHATUSAM KaXKIBIH CTYIEHT JOJDKEH:

— U3yYUTh PEKOMEHOBAHHYIO YYEOHYIO JIUTEPaTypy;

— U3YUUTH KOHCIICKTLL JIeKLII/II\/JI;

— MOJTrOTOBHUTH OTBETHI HA BCE BOIIPOCHI 10 H3y4aeMOii TeMe.

B npouecce noAroToBKH K J1a0OpaTOPHBIM 3aHITHUSIM CTYAEHTbl MOT'YT BOCIOJIb30BaThCSl KOHCYJIbTALUAMU
npernojaBaTe’s.

BOHpOCI)I, HEC pacCMOTPCHHBIC Ha JICKOUAX U Ha60paT0pHI)IX 3aHATUAX, JOJIKHBI OBITH N3YUCHBbI
CTYICHTaMH B XOJI€ CaMOCTOSTEeNbHOH paboTbl. KOHTpOIb camMOCTOATENBHOM paboThl CTYACHTOB HaJ
y4e0HOM MPOrpaMMOil Kypca OCYHIECTBIISICTCS TIOCPEICTBOM OIpoca. B xone camocTosTensHOM padoThI
KOKIBIA CTYIEHT 00s3aH NPOYMTATh OCHOBHYIO M IO BO3MOXKHOCTH JOMOJHHUTEIBHYIO JUTEPaTypy IO
H3yqaeM0ﬁ TEME, HOOIIOJHHUTHL KOHCIICKTBI JIGKIII/Iﬁ HCOOCTAKOIIMM  MAaTCpUuajioM, BBIIIMCKAMU U3
PEKOMEH/IOBAaHHBIX MMEPBOMCTOYHUKOB. BBIIEIUTh HEMOHATHBIE TEPMHUHBI, HaWTH HX 3HAUYCHUE B
OHIOUKIONCIUYCCKUX CIIOBApPAX.

JlJis MOATOTOBKHM K 3aHSTHSIM, TEKYIIEMY KOHTPOJIO W MPOMEKYTOUYHON aTTeCTalldd CTYAEHTHI MOTYT
BOCTIOJIb30BAaThCS AJIEKTPOHHO-OMOIMOTEYHBIMU CHCTeMaMu. Takke o0yJaroniyecss MOTyT B3SITh Ha JIOM
HEOOXOIUMYI0 JHUTepaTypy Ha ab0OHEMEHTE YHUBEPCUTETCKONH OMOMMOTEKH WM BOCIOJIB30BATHCA
YUTAJIbHBIMU 3aJ1aMU.



