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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-1,I1K-3

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 ) TK-1.TIK-3 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 IK-1,I1K-3 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 | IIK-1,I1K-3

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 ITK-1,ITK-3 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 8 I1K-1,I1K-3 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 > | mK-1IK3 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 IK-1,I1K-3 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 ) TK-1.TTK-3 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 ITK-1,T1K-3 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 IK-1,ITK-3 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 g MK-1.1TK-3 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 IK-1,I1K-3 JI1.4, J11.5, 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 | TIK-1,IIK-3 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-1,I1K-3
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-1,I1K-3
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 ITK-1,T1K-3 .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 IK-1,T1K-3 .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-1,11K-3 .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 [K-1,T1K-3 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 ITK-1,ITK-3 JI1.4, J11.5, 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 I1K-1,I1K-3
o . . JI2.1,J12.2, J12.3,
HeiiponHass ceTh C TIpsAMOil mepemayeld CHrHata. Peanmzanus
o 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 | MK-1.0K-3 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-1,IIK-3 H2.1’ J'I2.2’ J'[2'3,
cetn. OOydeHue TrUOpPUIHON HeHpoHHOW ceTH. PemeHwe 3amadn DAL
Lo N 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 |cuctem Helpo-HEUETKOro BbIBojAa. IloHsATHE HEHPOHHOW CeTH U 4 6 TIK-1,ITK-3 .1 2.2 123
OCHOBHBIE cIOcOObI ee 3amaHus. [HOpuaHas CceTh Kak aJanTHBHAS A
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-LIK=3 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-1,IIK-3 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-1,I1K-3 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

®OH/J OHEHOYHbBIX CPEACTB
1 Onucanue moka3areseili W KpPUTepPHEB OLCHMBAHUS KOMIIETEHIMI HAa Pa3IMYHbIX JITANax HX
(opMupoBaHusi, oNUCcAHHUE IIKAJ OLlEHUBAHMS

1.1.J1loka3aTenn u KpUTEPUU OLIEHUBAHUS KOMIETEHIINMN:

3VYH, cocramustomniie ITokazatenu olleHUBaHUS Kputepuu orieHuBaHus Cpencrsa
KOMIIETCHIIUIO OIICHUBAHUS
IIK-1 - cioco0eH ucnoab30BaTh METOAbI M MHCTPYMEHTAIbHbIE CPEICTBA HCCIeA0BAHUS 00HEKTOB

npogdeccHoOHATBLHON JesITeJIbHOCTH, GopMaan3anun

NpeaMeTHOH 00/1aCTH ¢ y94eTOM OrpaHuYeHMit

3. OCHOBHBIE TIOHATHS W3
obmactu pa3paboTKu
MPOrPaMMHBIX CHCTEM,
MIPUMEHSIEMbIC METPHKH,

METOIBI U WHCTPYMEHTAJIbHBIC
cpencTaa

3HAeT METO0JIOTHH
pa3paboTku MIPOTPaMMHOTO
obecreyeHus; MpaBuIIa
HAITFCaHUs ITIOHSATHOM TECTOBOM
JMIOKYMEHTAIMU  (TEeCT-KEHCHI,
TECTIUIAHBI) TIPU TMOJATOTOBKE K

OIIPOCY M IK3aMEHY

chopMupoBaBIIeecss CHCTEMaTHUECKOE
3HAHWE  METOJOJIOTHH  pa3paboTKu
MPOrpaMMHOTO  O0SCIICUCHUS; TPABUI
HalnuvcaHus TOHATHOU TECTOBOM
JIOKYMEHTAITNH (TECT-KEHCHI, TECTIUIAHbI)
IpH OTBETE HAa BOMPOCHI OMpoca H
JK3aMeHa

O (Bompochl
1-52);
3 (Bompock
1-52)

Y.  [OpUMEHATP  OCHOBHBIE | IPUMEHSET METOABI | KOppeKTHOCTh  mpuMeHeHus: MetoaoB | JI3 (JI31-
METOJIBI pa3paboTKH | yIIpaBICHUS MIPOIIECCaMM | YIIpaBJICHHUS TIpolieccamMu  paspadotk | JI315);
MpOrpaMMHOTO  o0ecrieueHus; | pa3paboTku TpeOoBaHMiA, | TpeOOBaHNUH, OILIEHKH puckos, | 103D (1-6)
MPUMEHSTh OCHOBHBIC | OLICHKH PHCKOB, | MpHOOpETEHHS, MPOEKTUPOBAHHUS,
HUHCTPYMEHTBI pa3paboTKy | mpuoOpeTeHus, KOHCTPYMPOBAaHUs, TECTUPOBAHMUS,
IIPOTPaMMHOI'0 00€eceUeHUs IPOEKTHPOBAHMUS, 3BOJIIOLMM M CONPOBOXKICHUSA  IpU
KOHCTPYHPOBaHUS, BBITIOJTHEHUT nabopaTopHBIX u
TECTHUPOBAHMS, D3BOJIONUH | | MPAKTUKO-OPUEHTHPOBAHHBIX 3a1aHUI
COTIPOBOXKICHUS npu
BBITIOJTHEHUU J1a00PaTOpHBIX U
NPaKTUKO-OPHUEHTUPOBAHHBIX
3alaHUI
B. ocHOBHEIMH  MeTOnaMu | pazpabaTbiBaeT IPOTrPaMMHOE | KOPPEKTHOCTD paspabotkwu | JI3 (JI31-
pa3paboTKu MIPOTPAMMHOTO | 0OECTICYCHHE TP BHITIOTHEHUH | TIPOTPAMMHOTO obecrieueHus mpu | JI315);
obecrieyeHus; OCHOBHBIMU | TaOOPaTOPHBIX W MPAaKTUKO- | BHIIOJTHEHUH nabopaTopHBIX u | I103D (1-6)
MHCTPYMCHTAaMH  pa3pabOTKH | OpPUEHTHPOBAHHBIX 3a1aHUI NPaKTUKO-OPUEHTUPOBAHHBIX 3alaHUH

MIPOTPaAMMHOTO 00ECTICUCHISI

IK-3 —cnioco0en pazpadaTbiBaTh KOMIOHEHTHI IPOTPAMMHBIX KOMILIEKCOB (B TOM 4ucJie nHTepdeiichl, ApaiiBepa,
KOMIIMWISITOPBI, 3arPy34HKH, COOPIIAKH, CHCTEMHbIE YTHJIHMTHI) H 023 IAHHBIX C HCIOJIb30BAHUEM COBPEMEHHBIX
HHCTPYMEHTAJIbHBIX CPEJACTB H TEXHOJIOTHii IPOrpaMMHPOBAHMS

3. OCHOBBI HH(OPMATUKH H
HPOrPaMMHUPOBAHHS

3HAEeT MPOrpaMMHBIE CPEICTBA
CHUCTEMHOTO, ITPUKJIATHOTO U
CHEUUAIBHOTO Ha3HAYCHUS,
MHCTPYMEHTAJIbHBIE CPE/ICTBA,
SI3BIKA U CUCTEMBI
MIPOrPaMMHUPOBAHUS TIPU
MOJTOTOBKE K ONPOCY U
JK3aMEHY

c(hopMHUpOBaBIIeeCs CUCTEMATUICCKOS
3HAHHE IPOTPAMMHBIX CPEJICTB
CHUCTEMHOTO, PUKIIATHOTO U
CIICLMAIbHOTO HA3HAYCHUS,
WHCTPYMEHTAIBHBIX CPEJCTB, SI3BIKOB 1
CHCTEM IPOrPaMMHUPOBAHUS TTPU
MOATOTOBKE K OMPOCY U SK3aMEHY

O (Bompocs
1-52);

3 (Bompockl
1-52)

VY. ucnonb30BaTh HCITOJIB3YET MPOTPaMMHBIC cthopMupoBaBIIeeCs CHCTEMATHIECKOE JI3 (JI31-
COBpPEMEHHBIE TEXHOJIOTHH CpEeJICTBA CHCTEMHOTO, YMEHHE UCTIOIB30BaHMs MporpaMMHbIx | JI315);
Pa3paboTKH MPOrpaMMHBIX MPUKJIAJHOTO U CTIEHUANIBHOTO | CPENCTB CUCTEMHOTO, PUKIIATHOTO U 1033 (1-6)
MPOAYKTOB Ha3HAYeHHUS, CHEUUAIBHOTO Ha3HAYCHUS,

WHCTPYMEHTAIBHBIE CPE/ICTBA, | MHCTPYMEHTAIBHBIX CPENICTB, SI3BIKOB U

SI3BIKKA M CUCTEMBI CUCTEM IPOrPaMMUPOBAHUS MTPU

MPOrPaMMHUPOBAHUS TIPH BBITIOJTHEHUH JIA0OPATOPHBIX U

BBITIOJTHEHUH JTAOOPATOPHBIX U | MPAKTUKO-OPUCHTUPOBAHHBIX 3aJIaHUN

NPaKTUKO-OPHUEHTHPOBAHHBIX

3aaHui
B HaBbIKaMU pa3zpaboTKu BJIaZIceT HaBbIKAMU c(hopMHUpOBaBIIeeCs CUCTEMATUICCKOS JI3 (JI31-
aNTOPUTMOB B BUIE OJIOK- MIPUMEHEHUS POTPaMMHBIX BJIa/ICHNE HABBIKAMU PUMEHEHHIS JI315);
CXEMBI U COCTABJICHUS IIJIaHA CPEJICTB CHCTEMHOTO, MIPOTPAMMHBIX CPEJICTB CHCTEMHOTO, 1033 (1-6)

PYIHOIo TCCTUPOBAHUA

IMPUKIIATHOTO U CIICHHUAJIBHOT'O

IMMPUKIIAJTHOTO U CIICHHUAJIBHOT'O




paspa6aTblBaeMoro Ha3Ha4YCHU, HAa3HA4YCHHA, MHCTPYMCHTAJIbHBIX

IIPOrPaMMHOI0 IPOJYKTa UHCTPYMEHTAJIBHBIX CPEICTB, | CPEACTB, SI3BIKOB U CUCTEM
SI3BIKOB U CHCTEM IPOrpaMMHUPOBAHUS P BHITIOJIHEHUN
NpOrpaMMHUPOBAHUS IPH 71a00paTOpHBIX U MPAKTHUKO-

BBHITIOJTHCHUH J1a00PATOPHBIX M | OPHEHTHPOBAHHBIX 3aIaHUIN
MIPaKTUKO-OPUECHTHPOBAHHBIX
3aJaHun

O — sonpocwt 0ns onpocy, JI3 — naboparopusie 3ananus, [103D - npakTUKO-OpPUEHTUPOBAHHBIC 3aaHUS K
9K3aMeHY, O — 80NPOChl K IKIAMEH).

1.2 [Ixansl OIlEHUBAHUS:

Texymmii KOHTPOJIb YCIEBAEMOCTH U TPOMEXKYTOUYHAsl aTTeCTallUsl OCYHISCTBISETCS B pPaMKax
HAKOIUTEIbHON OalTbHO-PEUTHHTOBOM cucTeMbl B 100-0auibHOM miKase.

- 84-100 GamtoB (OIIEHKA «OTIUYHOY);

- 67-83 6ayIoB (OIIEHKA «XOPOIIO»);

- 50-66 6ann0oB (OIEHKA YOBICTBOPUTEIHHO);

- 0-49 GannoB (OoIeHKa HEYJOBICTBOPUTEIHHO).

2 TunoBble KOHTPOJIbHbIE 3aJaHUsl WM WHbIe MaTepUajbl, HEOOXOAMMBbIE [Jisi OLUEHKH 3HAHMIA,
YMeHHUil, HABBIKOB M (WJH) ONbITA IeATEJIbHOCTH, XAPAKTEPU3YWINHX JTanbl (OPMHPOBAHUS
KOMIIeTeHIHii B polecce 0CBOEHNsI 00pPa30BaTeIbHOM MPOrpaMMbl

Bomnpocel Kk 3xk3aMeHy

1) Heuetkast anrebpa kak pacmmpeHue 0ysieBoid aareOps

2) Bo3nukHOBeHHE HEUETKUX MHOKecTB. HeueTkas jioruka. Msirkue BIYUCICHHUS.

3) JIunrBUCTHYECKAs HEOTIPEACIICHHOCTh. HeueTkast 1oruka u Teopus BEpOSITHOCTEH.

4) OnpenencHus HeUETKUX MHOXKeCTB. Jlnarpamma 3ane. [IpencraBienus He4eTKUX MHOXKeCTB. Jluarpamma
Benna.

5) XapakTepucTuKH, ONepalru, CBOMCTBA HEUETKUX MHOKECTB

6) OcHOBHBIE TUIIBI PYHKITUH TPUHAAIICKHOCTH. HeueTkue oTHOmEeHUs

7) OnpeneneHnst HEYETKOW U TMHTBUCTUYECKON NIEPEMEHHBIX.

8) HeueTkre BeMMYUHBI, YHCIa U HHTEPBAJIHI.

9) TpeyroJyibHbIE HEYETKHUE YUCIIA U TPANICLUEBUIHBIC HEUETKHNE NHTEPBAJIbI

10) IToHsiTHE HEYETKOTO BHICKAa3bIBAaHUS M HEYETKOTO TIpearKara. HedeTkre mpeauKkarsol.

11) OcHOBHBIE JIOTHYECKHE ONEPAIMU C HEYETKUMHU BBICKa3bIBAaHUSIMH. JIOrHueckoe OTpUIlaHWE HEYETKUX
BBICKA3bIBaHUU.

12) Jlornueckass KOHBIOHKIIMS HEUYETKUX BBICKa3bIBaHWU. Jlormdyeckas JOHU3BIOHKIUS HEUYETKHX
BBICKA3bIBaHUU.

13) Heuetkas nmrunkarus. HedeTkas S5kBUBaJIeHTHOCTh. [IpaBuiia HEUeTKUX TIPOTYKIIAM.

14) TIpsimoii u 0OpaTHBIN METOIBI BEIBOIA 3aKIIFOUEHUI B CUCTEMAaX HEUETKUX MPOAYKIUN

15) BazoBast apXxuTEKTypa CUCTEM HEUYETKOTO BbIBO1a. OCHOBHBIE ATAIbl HEYETKOTO BbIBOIa. DOopMUpOBaHUE
0a3bl MPaBUJI CUCTEM HEUETKOTO BBIBOJIA.

16) ®azsudukanms (Fuzzification). ArperupoBanme (Aggregation). AxtuBuzanms (Activation).
Axxymynsius (Accumulation). edazsudukanus (Defuzzifica tion).

17) OcHOBHBIE aNTOPUTMBI HEYETKOTO BBIBOAA. Anroput™ Mammanu (Mamdani).Anroputm Ilykamorto
(Tsukamoto). Anroputwm Jlapcena (Larsen). Anroputm Cyreno(Sugeno).

18) ITpumepsl UCIIOIB30BaHUS CHCTEM HEUETKOTO BBIBOJIA B 33/1aUax yNpaBIICHUS.

19) OcnoBusie snemenTsl cucteMbl SCILAB . OcnoBHble ipreMbl pabotsl B cucteme SCILAB .

20) Penaktop cuctem Hederkoro BbiBoaa FIS. Pemakrop ¢yHkuumii npuHagiexxHocTd. Pemaktop mpaBui
CHUCTEMBI HEUeTKOro BbiBoAa. lIporpamma mpocmoTpa mpaBMil CUCTEMBI HEUETKOro BbiBoAa. [Iporpamma
IIPOCMOTpPA MOBEPXHOCTU CUCTEMBI HEUETKOT'O BBIBOJIA.

21) OOmmas xapakTepucTHKa 3a7ad KJIACTEPHOT0 aHauu3a. 3ajaya HeYeTKOW KJIaCTepU3allK U aJITOPUTM ee
peuieHusl.

22) OOmias ¢gopmanbHas TOCTAHOBKA 3a/la4d HEYETKOT'O KJIACTEPHOTO aHAIN3a. Y TOYHEHHAs! MMOCTaHOBKA
3a/1a4v HEYETKOW KJIacTepHU3aluu. AJITOPUTM pEUIECHUS 3aa4d HEUETKOM KITaCTEPU3allui METOI0M HEUETKHUX
C-CpEHHUX.




23) CpencTBa pelieHus 3a/1a4i HeueTKoM kinactepusanuu B nakete Fuzzy Logic ToolBox.

24) cTopust ucclieoBaHUs B 001aCTH HEMPOHHBIX ceTel. bruonornueckuii HEMpPOH.

25) CtpykTypa 1 GyHKIIHOHUPOBAHHE UCKYCCTBEHHOTO HelipoHa. [locTaHOBKa 3a1aun 00y4eHUs HEHpOHHOU
CETH.

26) Knaccudukanus HeMpOHHBIX CETEH U UX CBOWCTBA.

27) D dekTHBHOCTL HEHPOHHBIX ceTei. MHOTOCIOMHAs HEHPOHHAS CETh.

28) OOyueHue neplenTpoHa.

29) HelipoHnHas ceTh ¢ MpsAMON Nepeaadeli CurHaia.

30) Annpoxcumanusi GyHKIUH.

31) Knaccuduxaius BXOJTHBIX BEKTOPOB.

32) Pemenue 3a1a4 kJ1acCU(pHUKAIMU, paclio3HaBaHUS 00pa30B, MPOTHO3UPOBAHUS U YIIPABIICHUS C TOMOIIBIO
YKa3aHHBIX KJIaCCOB HEMPOHHBIX CETEH.

33) Ha3nauenue nakera Neural Networks Toolbox. O630p ¢ynkuuii makera Neural Networks Toolbox.
34) Co3nanue u ucciae0BaHNe HEMPOHHBIX ceTel cpeacTBamu naketa Neural Networks Toolbox.
35) Hemoncrpaunonnsie mpumepsl NNTool.

36) Peanu3zanust moruueckoit pynkruun "1".

37) Peanuzanus noruueckoit ¢pynkiuu "MIIA".

38) Peanu3zanus mornueckoi Gpyukuu "HE".

39) HeueTkuit HeipoH. ApXUTEKTYpa HEUeTKOM (THOPUAHOI) HEMPOHHOM CeTH.

40) OGyuenne THOPUIHON HEUPOHHOM CETH.

41) Pemenue 3agaun KJiacCU(UKAIMK C TTIOMOIIBIO THOPUTHOW HEHPOHHOU CeTH.

42) Ocuossl nporpammupoBanust B SCILAB. CtpykTypa nporpaMMbl. M-daiiibl.

43) YcnosHble onepatopsl 1 1ukisl B SCILAB.

44) OnepaTophbl ITUKJIA.

45) IIporpammupoanue rpaduxos B SCILAB.

46) [IporpammupoBanue pynknuii B SCILAB.

47) Pabora c ¢aitnamu B SCILAB. ®@ynkiun save u load. @ynkuuu fwrite u fread.

48) Pabota c daitnamu B SCILAB. ®ynkiuu fscanf u fprintf. @ynknun imread u imwrite.

49) O6pabotka nzobpaxennii B SCILAB.

50) Peanu3zanust BerunciaeHui ¢ momoirsto rpadudeckoro narepderica GUI) B SCILAB.

51) ANFIS- aganTuBHbIE CUCTEMBI HEUPO-HEUETKOTO BHIBOJIA.

52) IlporpamMmmHbIe OMOIMOTEKH AJI TOCTPOCHUS U 00yUEHUST HEUPOHHBIX CETEH.

[IpakTHKO-OPHEHTHPOBAHHBbIE 3aJaHNUS K IK3aMeHY

1. PazpaboTka ynpaBieHYECKHX PEKOMEH AN 110 MO (PUKAIINKA HEUYETKOW MOJICIIH.

2. Peanmuzanus B SCILAB GUI-kanbKynaTop cTaHAApTHBIM PEKUMOM.

3. Peanuzanus B SCILAB GUI-kanbKyaaTop ¢ pesKUMOM HHKEHEPHBIH.

4.Peanu3anus cucTeMbl HEUYETKOT'O BBIBO/IA AJIS1 MOACTHPOBAHUS CUTYyallud HA0opa CIOPTCMEHOB B KOMaH/TY.
PazpaboTka HedeTkux mepeMeHHBIX. DopmupoBaHue MpaBwil BeiBojA. [loBepxHOCTH BhIBOmA. MmwuTtarus
MOJIETH.

5.Pa3zpaboTka HEYETKOHW MOJENM OMpENSICHUs pa3Mepa YaeBbIX B pecTtopaHe. Pa3paboTka HEUeTKuX
nepeMeHHbIX. DopMupoBanue mpaBui BbiBoga. IloBepxHocTu BbIBoAa. Mmuramms monenu. PaspaboTka
yIpaBIeHYECKUX PEKOMEH 1Al 0 MOAU(UKAIIMY HEYETKOM MOJIEIH.

6.Peamuzanus B SCILAB GUI-kanbkynsaTop ¢ I1ByMsl peKUMaMu: CTaHIapPTHbBIN, HHKEHEPHBII.

Kpurtepun onenuBanus:

- 84-100 GamnoB (OIeHKA «OTJIMYHO») - M3JIOKEHHBIN MaTepuan (aKTHYECKH BEpPEH, HAIMYUE TIyOOKHX
WCUEPIBIBAIONIMX 3HAHUA B O00BEMe TMPOHAECHHONW NPOTpaMMbl JUCHUIUIMHBL B COOTBETCTBUU C
MOCTaBJIEHHBIMU MPOTPaMMOM Kypca LEJSIMU U 3a/1adyaMy 00y4eHUsl; IpaBUIIbHbIE, YBEPEHHbIE JEHCTBUS IO
MIPUMEHEHHIO TTOJTyYEeHHBIX 3HAHUN Ha MPAKTUKE, TPAMOTHOE U JIOTHYECKH CTPOMHOE M3JI0KEHHUE MaTeprasa
MpU OTBETE, YCBOCHUE OCHOBHOM M 3HAKOMCTBO C JIOMOJTHUTEILHON JTUTEPATYPOI;

67-83 6ai10B (OLIEHKA «XOPOIIIOY) - HATMYHUE TBEPABIX U JOCTATOYHO MOJHBIX 3HAHUNA B 00beMe TTPOUICHHOM
nporpamMmbl JUCHUIUIMHBI B COOTBCTCTBHUU C LCIISIMU 06yLI€HI/I$I, IMPpaBUJIBHLIC I[eﬁCTBHH o IMPUMCHCHUIO
3HAHUW Ha TMpaKkTUKe, 4YEeTKOE MW3JIOKEHHEe MarepHuaia, JAOMYCKAloTCA OTHAEIbHbIE JIOTUYECKHE |



CTUJIUCTUYECKHE IOTPEIIHOCTH, OOYYalOIIMICS YCBOWJI OCHOBHYIO JIMTEPATypy, PEKOMEHIOBAaHHYIO B
paloueil mporpamme JUCLMILIMHEI,

- 50-66 OanoB (OIleHKa YJOBIETBOPUTEIBHO) - HAJTMUME TBEP/BIX 3HaHUHI B 00beMe IMPOMIEHHOTO Kypca B
COOTBETCTBUM C LEIAMU OOY4YEHHUs, H3JI0KEHHE OTBETOB C OTACIbHBIMM OIIMOKaMH, YBEPEHHO
UCIIPABJICHHBIMH I1OCJIE JOMOJHHUTENBHBIX BOINPOCOB; MPABWIbHBIE B ILI€JIOM JACHCTBHS IO NPUMEHEHUIO
3HAHUI Ha MPAKTUKE;

- 0-49 GannoB (OLIEHKA HEYIOBJIETBOPUTEIHHO) - OTBETHI HE CBSA3aHBI C BOIPOCAMU, HATMYKE TPYObIX OMIMOOK
B OTBETE, HENOHMMAaHHE CYIIHOCTU H3JIaraéMoro BOIPOCA, HEYMEHUE NMPHUMEHATh 3HAHUS Ha IPAKTHUKE,
HEYBEPEHHOCTh U HETOYHOCTh OTBETOB Ha JIOMOJHUTEIBHBIC U HABOSAIINE BOIIPOCHD».

Bonpocsl a5 onpoca

1) Heuetkas anrebpa kak pacmupenue 0yseBoit anreopsl

2) Bo3HuKHOBEHHE HEUETKMX MHOKecTB. HeueTkas jgoruka. Msrkue BIYHCICHUS.

3) JIunrBuCTHYECKAsI HEONIPEACICHHOCTh. HeueTkast Toruka u Teopus BEpOsSTHOCTEH.

4) Onpenenenus HeYeTKUX MHOXKeCTB. Jlmarpamma 3ane. [IpeacraBieHus He4eTKMX MHOXKECTB. /{narpamma
Benna.

5) XapakTepuCTUKH, OIEpariii, CBOMCTBA HEYETKUX MHOXKECTB

6) OcHoBHBIE TUIIBI (DYHKIIMHA TPUHAAIEKHOCTH. HeueTkre oTHOMEHHS

7) Onipenenennsi HEYETKOW W IMHTBUCTUYECKON TTEPEMEHHBIX.

8) HeueTkue BETMUMHBI, YUCIIa U UHTEPBAJIBL.

9) TpeyronbHble HEUETKHE YHCIIA U TPaANelIMeBUIHbIE HEUETKNE NHTEPBaJIbI

10) IloHsATHE HEUETKOrO BhICKA3bIBaHUS M HEUETKOrO NpeankaTa. HeueTkue npeaukaTsl.

11) OcHOBHBIC JIOTHUECKHE ONEPAIMM C HEUETKHUMH BBICKAa3bIBAaHUSAMHU. JIOTHMUECKOE OTPHIIAHUE HEUETKHUX
BBICKa3bIBaHUM.

12) Jlormdeckass KOHBIOHKIIMS HEYETKUX BBICKa3bIBaHWW. Jlormueckass OHU3BIOHKIUS HEYETKUX
BBICKa3bIBaHUM.

13) Heuetkas ummunkarus. HedeTkas skBUBalieHTHOCTD. [IpaBuia HEUETKHX MTPOTYKIIHA.

14) TIpsimMoii 1 0OpaTHBINM METO/IBI BEIBO/IA 3AKIIFOUCHUN B CUCTEMAaX HEYETKHUX MPOAYKIIHIA

15) bazoBast apxuTeKTypa CUCTEM HEUYETKOr0 BbIBOAa. OCHOBHBIE 3TAIbl HEYETKOTO BbIBOIa. DOpMHUpPOBaHHE
0a3bl MpaBUJI CUCTEM HEYETKOI'O BBIBOA.

16) daz3uduxamus (Fuzzification). ArperupoBanue (Aggregation). AxtuBuzamus (Activation).
Axxymynsius (Accumulation). edassudukarms (Defuzzifica tion).

17) OcHOBHBIE aNTOPUTMBI HEYETKOTO BbIBOAAa. AnroputM Mamaanu (Mamdani).Anroputm IlykamoTo
(Tsukamoto). Anroputm Jlapcena (Larsen). Anroputm Cyreno(Sugeno).

18) ITpumepsl UCTIOTB30BaHUS CHCTEM HEUETKOTO BBIBOJIA B 33/1aUax YIPaBIICHHUS.

19) OcHoBHbIe snemenTsl cucteMbl SCILAB . OcnoBHble npueMsl pabotsl B cucteme SCILAB .

20) PemakTop cucrem Heuerkoro BbiBoga FIS. Pemaktop ¢ynkmuii npunamiexxnoctu. PemakTop mpaBumi
CUCTEMbI HEUETKOro BbIBOJA. IIporpamMma mpocMoTpa MpaBuil CUCTEMBI HEUETKOro BbIBOJA. IIporpamma
MIPOCMOTpa MOBEPXHOCTU CUCTEMbI HEYETKOTO BHIBOJIA.

21) OOu1ast xapakTepUCTHKa 33124 KJIACTEPHOTO aHalu3a. 3aadya HEYETKON KJIaCTepH3aly U aJlTOPUTM €€
pelIeHus.

22) Obmas ¢opmManbHas MOCTAHOBKA 3a/la4d HEUETKOTO KJIACTEPHOrO aHalu3a. Y TOYHEHHAs MOCTaHOBKA
3a/lauy HEYEeTKON KiIacTepu3aluu. AJTOPUTM pEUIeHHs 3a/1a4l HEUeTKON KIacTepU3allui METOI0M HEUETKUX
C-CpPE/IHUX.

23) CpenctBa penieHus 3aa4i HeUeTKO Kiactepusaiuu B nakete Fuzzy Logic ToolBox.

24) Uctopwus uccienoBaHus B 00J1aCTH HEMPOHHBIX ceTeil. buonornyeckuii HEMpoH.

25) CtpykTypa 1 HyHKIITMOHUPOBAHUE NCKYCCTBEHHOTO HeiipoHa. [locTaHoBKa 3a1aun 00ydeHHs] HEUPOHHOM
CETH.

26) Knaccudukanusi HEHpOHHBIX ceTel U X CBOMCTRA.

27) D pekTUBHOCTh HEHPOHHBIX ceTell. MHOroCI0HAsE HEHPOHHAS CETb.

28) O6yueHue neprenTpoHa.

29) HeiipoHHas ceTh C MpsSIMOM Mepeavueil curHara.

30) Annpoxcumanusi GyHKINH.

31) Knaccuduxarys BXOAHBIX BEKTOPOB.



32) Pemenue 3aay kiaccu(ukanuu, pacro3HaBaHus 00pa3oB, IPOTHO3UPOBAHUS U YIIPABIICHUS C TIOMOIIIBIO
YKa3aHHBIX KJIACCOB HEMPOHHBIX CETEM.

33) Haznauenue nakera Neural Networks Toolbox. O630p ¢pynkunii nakera Neural Networks Toolbox.
34) Co3znmanue u uccaeaoBaHue HEMPOHHBIX ceTeil cpeacTBamu naketa Neural Networks Toolbox.
35) Aemoncrpaunonnsie npumepsl NNTool.

36) Peanuzanms norudeckoit pynkimu "N".

37) Peanuzanus noruveckoit pynakiuu "MIIN".

38) Peanuzanms norudeckoit pynkiuu "HE".

39) Heuetkuii HEWpOH. APXUTEKTYpa HEUETKOM (TuOpUIHOI) HEHPOHHOM ceTH.

40) O6GyueHnue ruOpPUIHON HEHPOHHOU CETH.

41) Pemenue 3a1aun KJ1acCU(PUKAIUU C TOMOIIBIO THOPUIHONW HEMPOHHOM CETH.

42) Ocuossl nporpammupoBanus B SCILAB. CtpykTypa nporpammbl. M-daitibl.

43) Ycnosusle onepatopsl u 1ukisl B SCILAB.

44) OnepaTophbl MUKJIA.

45) Iporpammuposanue rpaduxos B SCILAB.

46) [IporpammupoBanue ¢pyakuuii B SCILAB.

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

48) Padota ¢ daitmamu B SCILAB. ®ynkiuu fscanf u fprintf. ®ynkiuum imread u imwrite.

49) O6pabotka nzodpaxenuii B SCILAB.

50) Peanuzanms BerunciaeHuii ¢ momoinbto rpaduyeckoro uarepgeiica GUI) B SCILAB.

51) ANFIS- aganTuBHbBIE CUCTEMBI HEUPO-HEUETKOTO BBIBOJIA.

52) IIporpammubie OUOIMOTEKH TSI TOCTPOCHHS M O0yUEHUSI HEUPOHHBIX CETEH.

Kpurepun oneHuBaHus:

MaxkcuManbHOE KOTruecTBO OamioB: 10 6anios.

Bo Bpems onpoca o0yuaeMomy 3a7at0TCs 5 BOIPOCOB.
3a oaMH OTBET 00y4YaeMbIii IOTyUYaeT:

2 6. — 3a MpaBUJILHBIN OTBET;

1 6. — mpu oTBeTe OBUIN TOMYIIEHBI OLTHOKH;

0 6. — He OTBETHJI Ha BOTIPOC.

JlaGopaTtopHble 3a1aHus
1.TemaTnka J1a00paTOpHBIX padoT MO pa3feaaM U TeMaM
Pa3nen 1 «HedyeTKkne MHOKECTBA».
Tema 1.1 ""BBeeHue B HeUeTKHe MHOKECTBA U ONepaluv HAJA HUMH'"' .
Jlaboparoproe 3amanne 1 OcHoBbl porpammupoBanus B cuctreMe SCILAB . MaccuBbl, CTpYKTYpHI, STMEHKH
u xnaccel cucremsl SCILAB . JIBymepHbIe, TpeXMepHbIe rpaduKu.
Tema 1.2 "HeueTkas 1 IMHIBUCTHYECKAS NepeMeHHbIe. HeyeTkne BeJIMYUHBI, YNCJIA M HHTEPBaJbI' .
JlaGopatopnoe 3a1anue 2 OcHOBHBIE 3JIeMeHTHI pabouero unrepdeiica mporpammsl fuzzyTECH. Haznauenue
omepanuii TJIaBHOTO MEHIO W TaHenu WHCTpyMeHTOB mporpammbl fuzzyTECH. I'padwuueckue cpencrsa
BU3YaJIM3allUH pe3yIbTaTOB HEYETKOIO BbIBO/IA B porpamme fuzzy TECH.
Tema 1.3 "OcHOBBI HEYeTKOM JIOTHUKH "
JlaGopatopnoe 3ananue 3 IIpouecc Heyetkoro mozaenupoBanus B cpeae fuzzyTECH. OcHoBHbIE cpencTBa
peIaKkTUpOBAaHUS W aHaiMM3a cucTeM HedeTkoro BeiBojma B fuzzyTECH. ['paduyeckuii pemakTop
JMHTBUCTUYECKON MEPEMEHHOHN M (PYHKIUI NPUHAUIEKHOCTH UX TepMOB. I'paduueckue penakTopsl mpaBui
CHCTEMBI HEUETKOTO BbIBOAA. ['padmyeckue cpercTa aHalln3a pe3yJbTaTOB HEYETKOro BbiBoJia. OCHOBHBIE
CpeICcTBa pa3pabdOTKH TMPOEKTOB M KOMIIOHEHTOB CHCTeM HeueTkoro BeiBojga B fuzzyTECH. Mactep
HEYETKOTO MPOeKTa. MacTep TMHTBUCTUYECKON TIepeMeHHOoM. MacTtep 0J10ka mpaBuil.

Pa3nen 2 «HedeTkas JIOTHKa»

Tema 2.1 "CucreMbl HEYETKOI0 BLIBoAA"

Jlaboparopuoe 3ananue 4 Ilponecc pa3pabOTKU CUCTEMBI HEYETKOTO BBHIBOJA B MHTEPAKTUBHOM pPEXKHUME B
Fuzzy Logic Toolbox. Pemaktop cuctem Hewerkoro BeiBoaa FIS. Pemaktop ¢yHKIMN NmpUHAIICKHOCTH.
PenakTop nmpaBui1 cucTeMbl HEYETKOTO BbIBOJA. [IporpaMma mpocMoTpa IpaBuil CUCTEMBI HEUETKOT'O BBIBOJIA.
[IporpamMmMa npocMoTpa MOBEPXHOCTH CUCTEMBI HEUETKOT0 BhIBOJA. [IprMep pa3paboTKu CHCTEMBI HEYETKOTO



BBIBOJIa B UHTEPAKTUBHOM peskuMe. [Tporiece pa3zpaboTku CHCTEMBI HEYETKOTO BBIBOJIA B PEXKMME KOMaHIHOM
CTPOKH.

Tema 2.1 "Cucrembl He4eTKOro Boisoaa'.

Jlaboparopnoe 3ananue 5 Peanuzanusi cuCTeMbl HEYETKOTO BBIBOJA /ISl MOJEIMPOBAHUS CUTYyalluu Habopa
CIIOPTCMEHOB B KoMaHay. Pa3paboTka He4eTKMX mepeMeHHbIX. DopMupOBaHME MPaBUI BBIBOJA.
[ToBepxHocTH BhIBOAa. Mutanmst Mmogenu. PaspaboTka yrpaBiaeHYECKUX PEKOMEHIAIMH 110 MOIU(UKAITIN
HEUYETKON MOJEIH.

Tema 2.2 "O0mas xapakrepuctuka nporpammsl SCILAB ".

JlaGopatopnoe 3amanue 6 Pa3paboTka HEUeTKOW MOIENH PEryIMpOBaHUS 3apaOOTHOM IJaThl M CHUCTEM
MIPEeMHUPOBAHUS NEpCcOHANIa Ha MpeanpusaTh. PazpaboTka HedyeTKux nepeMeHHbIX. PopMUpoBaHUE MPaBUII
BbIBOIa. IloBepxHoct BbeIBOAa. Mmmuranust mozenu. Pa3paboTka ympaBiIeHUECKHMX PEKOMEHAALUH I10
MoaU(UKAIIIN HEYETKOM Moaenn

Tema 2.2 "O0mas xapakrepucruka nporpammsl SCILAB ".

Jlaboparopnoe 3amanme 7 Pa3paboTka HEYETKOW MOIENTH OMpENETCHHUsS pa3Mepa 4YaeBBIX B PECTOpaHE.
Pazpabotka HeyeTkux mepemeHHbBIX. DopmupoBaHue mpaBui BeiBoja. IloBepxHocTH BbIBOAA. Mmurarus
Mozenu. PazpaboTka ynpaBieHUECKUX pEeKOMEHIAIMHN 110 MOAU(DUKAIIMN HEUETKOM MOJICITH.

Tema 2.2 "O0mas xapakrepucTuka nporpammsl SCILAB "

Jlaboparopuoe 3amanue 8 Heuerkas Mozenb yrpaBieHHs KOHIUIIMOHEPOM BO3[yXa B IOMEIICHUU.
OnennBanue (MHAHCOBOW COCTOSTENHLHOCTH KJIMEHTOB P MPEIOCTABICHUN OaHKOBCKUX KPEIUTOB. AHAIN3
Y IPOrHO3UPOBAHKE BAJIOTHBIX 1IeH Ha (PMHAHCOBOM PBIHKE.

Pasznen 3 «<HelipoHHbIe ceTn».

Tema 3.1 "Heuerkas kiaacrepusanus B Fuzzy Logic Toolbox"

Jlaboparoproe 3amanme 9 OOmas XapakTepHUCTHKA 3aJad KJIACTEPHOTO aHajlu3a. 3ajada HEYeTKOU
KJIaCTepH3allUU U adropuTMm ee pemenus. OOmas ¢popmaabHas TOCTAHOBKA 3a/1a4l HEYETKOTO KJIACTEPHOTO
aHanu3a. Y TOYHEHHasl TOCTaHOBKA 3a/1a4M HEYETKOW KJIacTepu3aluu. AJITOPUTM PEIICHUS 3a]1a4i HEUETKON
KJIACTEpU3allM METOJOM HEUETKUX c-cpeqHuX. CpeacTBa pellleHus 3aJaud HEYETKOW KiacTepu3aluu B
nakete Fuzzy Logic ToolBox. Pemenue 3amaun HeueTKON KiiacTepr3aluy B KOMaHIHOM pekume. Pemenune
3aJ]auu HEeUETKOW KJIACTepHU3alMU C UCTIOIb30BAaHUEM CPENICTB Ipaduueckoro unrepdeiica. Pemenue 3agaun
ONpEeACIICHUS YMCIIa KJIIACTEPOB I HeUeTKOoM kinactepusanuu B cucteme SCILAB .

Tema 3.1 "Heuerkas kiaacrepusanusi B Fuzzy Logic Toolbox"'.

Jlaboparopnoe 3amanne 10 OcHoBbI mporpammupoBanust B Scilab . CtpykTypa mporpammbl. M-daitibl.
YcnoBHble oneparopbl U HUKIBL B Scilab . Onepatops! nukia. IIporpammupoBanue rpagukos B Scilab .
[IporpammupoBanue ¢pyukmuii B Scilab .

Tema 3.2 "Ilonsitue HellpoHHOW ceTH, ee (yHKIHMOHUpOBaHHMe W oOydenme. Kiaaccupuxanus
HelpPOHHBIX ceTeil"

JlaGopatopnoe 3aganue 11 Monenu HCKycCTBEHHOTO HelipoHa VIcKkyccTBEHHBIE HEHPOHHBIE CeTH. MeToIbl U
aNropuTMBI OOYYECHHSI MCKYCCTBEHHBIX HEHMpPOHHBIX VcciiemoBanre mepcenTpoHHBIX ceTteid. VccnenoBanue
JMHEWHBIX HEHPOHHBIX ceTei. MccnenoBanue paauaabHbIX 0a3UCHBIX CeTel 00Iero BUa.

Pa3nen 4 «IIpakTnka pa3pa0oTky HEHPOHHBIX ceTeiD).

Tema 4.1 "[laker NEURAL NETWORKS TOOLBOX".

JlaGopatopnoe 3aganue 12 [Iporpammuposanue B Scilab . Paborta c ¢aitnamu B Scilab . @ynkiun save u load.
Oynknuu fwrite u fread. ®ynkiuu fscanf u fprintf. dynknun imread u imwrite. O6paboTka H300paXKeHU B
Scilab .

Tema 4.1 "Ilaker NEURAL NETWORKS TOOLBOX"

Jlaboparopuoe 3ananue 13 Muannuanuzamus makera Neural Network Toolbox. Oxno Create New Data. OxHo
Create New Network. J/Inamorosas manenb Network. Umnopt-skcnopT nannbix B Neural Network Toolbox.
Heiiponnas cetb ¢ npsiMoii nepenaueil curnana. Peanusanus norndeckoit pynkuuu "N". Annpoxkcumarus
dbynkunn. Knaccudukarms BXoaHbIX BEKTOpOB. JlemoHcTpanronnsie mpumepsl NNTool.

Tema 4.2 "I'uOpuanbie HelipOHHBbIE CeTH, HX 00y4YeHHe U UCIO0JIb30BaHue"

Jlaboparopnoe 3amanue 14 O6mas xapakrepuctuka ANFIS amanTuBHBIX crcTeM HEHPO-HEUETKOTO BHIBOIA.
[TonsiTe HEHPOHHOW CETHM W OCHOBHBIC CIOCOOBI ee 3amaHus. [ MOpuaHas ceTh KaK aJalnTHBHAs CHCTEMa
Helpo-HeueTkoro BeiBoAa Peanuszanus ANFIS B cpene SCILAB Ilpumep perienns 3ajaun HEMpo-HEYETKOTO
BBIBOJIA.



Tema 4.2 "I'uOpuanbie HelipOHHBIE CeTH, HX 00y4YeHHe U UCIOJIb30BaHue" .

Jlaboparopnoe 3amanue 15 Peanuzanust BeranciaeHuii ¢ momoibio rpadpuueckoro uatepdeiica GUI) B Scilab
. BeiBog popmyisl B rpaduueckoe okHO. ['paduueckoe OKHO 1S BBI30Ba (DYHKIIUU C TPEUECKUMH OyKBaMH.
[TocTpoenue rpadukos uepe3 GUI-untepdeiic.

2. Kputepuu onieHMBaHUA:

MakcumajibHOe KOJIH4ecTBO 0anoB: 90 6ani0B.

Kaxnoe 3ajanue orieHuBaeTcsi MaKCUMYM 6 Oajios.

6 0. — 3a7aHKE BBITIOJIIHEHO BEPHO;

5 6. — Ipu BHINIOJTHEHUH 3a/1aHus OBLIH JIOMYIIEHbl HETOYHOCTH, HE BIUSIOLINE HA PE3YIbTaT;

4-3 6. — pH BBHIMOJIHEHUH 3a1aHUs OBLIM JOIMYIEHBI OIIHOKH;

2-1 6. — Ipu BBHIMIOJTHEHUH 3a/1aHUsI OBUTH TOMYIIIEHBI CYIIIECTBEHHBIC OIUOKH.

0 6. —3aaHKe HE BBITIOJIHEHO.

3 MeroanuyecKkue MaTepuaJibl, ONpeaessouue npoueaypbl OeHUBAHUS 3HAHUI, YMEHUH, HABBIKOB H
(1K) ONbITA JeSITETbHOCTH, XapaKTEePU3YIOIIUX 3TANbI (POPMUPOBAHUS KOMIIETEHIIUH

[Tporetyps! OLIeHUBAHMSI BKJIIOYAIOT B ¢€0s TEKYIIUI KOHTPOJIb ¥ IPOMEKYTOUHYIO aTTECTALUIO.

Texyummii KOHTPOJIb YCIIEBAEMOCTHU MPOBOJIUTCS C UCIIOJIB30BAaHNEM OLIEHOUHBIX CPEJCTB, IPEICTABICHHBIX
B II. 2 AAHHOTO IMPUJIOXKCHUA. PGBYJIBTaTBI TCKYLICTO KOHTPOJA AOBOIAATCA OO CBCACHHA CTYACHTOB IO
MPOMEKYTOYHOM aTTECTALINH.

IIpomexyTouHas aTTecTalMs IPOBOIUTCS B (hOpME IK3aMEHA.

DK3aMeH MPOBOJUTCS MO PACHUCAHUIO SK3aMEHAIIMOHHOW ceccuM B MuUCbMeHHOM Buae. KommuecTBo
BOIIPOCOB B H3K3aMEHAIMOHHOM 3aJlaHUU — 3: JBa TEOPETHYECKUX BONpPOCa M OAHO MPAKTUKO-
opueHTHpoBaHHOE 3a7aHue. [IpoBepka 0TBETOB 1 00OBSABICHUE PE3YIHTATOB IPOU3BOIUTCS B IEHb SK3aMEHa.
PGBYJIBTaTBI aTTCCTALlUU 3aHOCATCA B BEAOMOCTD U 3a4YCTHYIO KHUXKKY CTYZACHTA. CTy,Z[eHTBI, HC IMpomecamumne
MPOMEXYTOUHYIO aTTeCTallMi0 MO TpaduKy CECCUH, JMAODKHBI JIMKBUAUPOBATH 3aJI0JDKEHHOCTh B
YCTAaHOBJICHHOM HOPAAKE.



IIpunoxenne 2
METOAUYECKHUE YKA3AHUSA 11O OCBOEHUIO JJUCHUIIJIMHBI

Y4eOHBIM MJIaHOM MTPETYCMOTPEHBI CIICTYIOIINE BUIBI 3aHITHIA:

- IEKLUU;

- 1abopaTOpHbIE 3aHATHUSI.

B Xoxe NeKIMOHHBIX 3aHATHI paccMaTpUBAIOTCS WH(DOPMAIIMOHHBIE TEXHOJIOTUH, INPUMEHSIEMblEe B
npodeccCHOHATLHOM AESITeTbHOCTH, JAIOTCS PEKOMEHIAIIMHU JUISl CAMOCTOSITETLHOM pabOThI M TIOJITOTOBKE K
1a00paTOPHBIM 3aHITHSIM.

B xone 1abopaTopHbIX 3aHATHI YIIYyOISIOTCS U 3aKPETUISIOTCS 3HAHUSI CTYICHTOB TI0 PSy PACCMOTPEHHBIX
BOIIPOCOB, Pa3BUBAIOTCSI HABBIKU PAOOTHI C KOMITBIOTEPOM.

[Tpu moATOTOBKE K JIAOOPATOPHBIM 3aHATUSM KOKIBIA CTYICHT JTOJIKEH:

— U3YyYUTh PEKOMEHIOBAHHYIO YUEOHYIO TUTEPATypy;

— U3YUYUTh KOHCIEKTHI JIEKIUH;

— MOJATrOTOBUTH OTBETHI HA BCE BOIIPOCHI 110 U3y4aeMOil TeMe.

B nporiecce moAroToBKH K JIA0OPATOPHBIM 3aHITHSIM CTYACHTHI MOTYT BOCIOJB30BaTHCS KOHCYIbTAIHSIMHU
npernojaBaTe’s.

Bompocel, HE paccMOTpeHHBIE Ha JEKIUSAX U Ja00paTOPHBIX 3aHATHSX, MOJKHBI OBITh H3YyUCHBI
CTYIEHTaMH B XOJ€ CaMOCTOSTeNbHON padoThl. KOHTpons camocTosTeNbHONM paboThl CTYIEHTOB Haj
y4eOHOM MPOrpaMMOil Kypca OCYIIECTBISIETCS TOCPEACTBOM oOmpoca. B xole camMocToATenbHOUM padoThI
KK CTYJEHT 0053aH MPOYUTAaTh OCHOBHYIO M IO BO3MOXXHOCTH JOIMOJIHUTENBHYIO JIMTEpPATypy IO
M3y4yaeMoil Teme, JIOMOJHHUTh KOHCHEKTHI JICKIUMH HEAOCTAIOIIMM MaTepuaoM, BBIMHCKAMU U3
PEKOMEH/IOBaHHBIX MEPBOMCTOYHUKOB. BBIIENUTh HENMOHSTHBIE TEPMHHBI, HaWTH HX 3HAUYECHUE B
SHUUKJIONEIUYECKUX CIIOBAPSIX.

Jlig TOATOTOBKH K 3aHATHSM, TEKYHIEMY KOHTPOJIO U NMPOMEXKYTOYHOM aTTECTallUd CTYACHTHI MOTYT
BOCTIOJIb30BAThCS DJIEKTPOHHO-OMOIMOTEYHBIMU cHCTeMaMu. Takke oOydaroniyecs MOT'yT B3STh Ha JIOM
HEOOXOIUMYIO JINTEpaTypy Ha aOOHEMEHTE YHHBEPCUTETCKONW OMOIMOTEKHM WM BOCIOJIB30BATHCS
YUTAIBHBIMU 3aJ71aMHU.
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