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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-1: cnocofeH HCHOJIBL30BAaTh MeETOAbI M HHCTPYMEHTAJbHBbIE CPEICTBA HMCCIAeI0BAHUA 00bHEKTOB MpodeccHoHaTLHOMN
AeATeIbHOCTH, (hopMAaIU3aIUH NPEIMETHOI 00JIaCTH C Y4eTOM OrpaHUYeHH il

IIK-3: cnocofen pa3padaTbIBaTh KOMIOHEHThI NPOrPAMMHBIX KOMILIEKCOB (B TOM uHclIe HHTep(eiichl, apaiiBepa,
KOMIIMJISITOPBI, 3arpy34MKH, COOPINMKHM, CHCTEMHble YTHJIMTBI) H 0a3 JaHHBIX C MCHOOJb30BAHHEM COBPEMEHHBIX
HHCTPYMEHTAJILHBIX CPEACTB U TEXHOJIOTHi MPOrPaMMHUPOBaHUS

B pesyabTaTe ocBOeHHS THCHHTVIMHBI 00YIAIOIIHCS TOKEH:

3HaTh:

OCHOBHBIC IIOHATUS M3 0OJNAcTH pa3pabdOTKH NPOTPaMMHBIX CHUCTEM, IPHMEHSEMbIE METPUKH, METOABl W HHCTPYMEHTaIbHbIC
cpexacTBa(cooTHeceHO ¢ mHAMKaropom [1K-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 (cootHeceHo ¢ uuaukaropom 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

Pasznen 1. Heuerkne MHOKECTBA

Cemectp Yacos Komneren- Jnrepaypa

Ne HaumenoBanue TeMbl / Buj 3ansiTus
/ Kype M

Tema 1.1 "BBenenue B HEYETKHE MHOKECTBA

Y oriepaluu Haj HUMHU'":

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,
6 4 | IIK-1, IIK-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  mporpaMMHpoOBaHHs B  cucteMe  Scilab.  Maccussl, 6 4 | K-1. TIK3 JI1.4, JI1.5, JI1.6,
" |cTpykTypel, s4elikm W Kiaccel cucTeMbl Scilab.  [IBymepHBIe, ’ J12.1,J12.2, J12.3,

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

Tema 1.2 "Heuerkas u JMHTBUCTHYECKas TNiepeMeHHble. Heuerkue

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

BEJIMUMHBI, YUCIIa U UHTEPBAIbI T4 1.5 L6

1.3 |OmnpeneneHusi HEYETKOW W JIMHTBUCTHYECKON rNepeMeHHbIX. HeueTkue 6 2 TIK-1, IIK-3 H2'1’ J'I2'2’ J'[2.3’
BEIMYMHBI, YHUCJIa U HMHTEpBaIbl. TpeyroybHble HEYETKUE 4YUCIA U 'H’z 4 .H,Z 5 "

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 6 4 | IIK-1, IIK-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 6 4 | IIK-1, [IK-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
CHUCTeMax HEeYeTKUX MmpoayKiwuit / Jlek /

Tema 1.3 "OcHOBBI HEUETKOM JIOTHKH"
IMponecc Hewerkoro MonenupoBanus B cpene fuzzyTECH. OcuoBHble
CPEACTBA PENAKTHPOBAHHS M aHATH3a CHCTEM HEUYCTKOTO BBIBOJA B

fuzzyTECH. I'padpuyeckuii pemakTop JHHTBUCTHYECKON MEepeMEHHON JI1.1, J11.2, JI1.3,
16 |7 (GYHKIMH TPUHAUICKHOCTH WX TEepMOB. I'padmueckne pemaKToOphI 6 4 | IK-1. TIK3 JI1.4,JI1.5, JI1.6,
" |mpaBun cucTembl HeueTKoro BbIBOAA. I'papmueckme cpeicTBa aHamM3a ’ J2.1,J12.2, J12.3,

pe3yabTaTOB HEYETKOro BbIBOAA. OCHOBHBIE CpeAcTBa pPazpabOTKH J12.4,J12.5

MPOEKTOB W KOMITOHCHTOB CHCTeM HedeTkoro BeiBoma B fuzzyTECH.

MacTep He4eTKOro mnpoekra. MacTep JIMHIBUCTUYECKON NEPEMEHHOM.

Mactep 6noka mpaswuJ. / JIab /

Pa3nen 2. Heuerkasi jioruka
Ne HaumenoBanue Tembl / Buj 3ansiTus Cewtecrp Yacos Komneren- JlutepaTtypa
/ Kype 100

Tema 2.1 "Cuctembl He4eTKOro BeIBoa"

Bba3oBas apxuTeKTypa CHCTEM HEYEeTKOro BBIBOJA. OCHOBHBIC 3TaIlbI

HedeTKoro BbIBoma. DopmupoBaHue 0a3bl MpaBUI CHCTEM HEUETKOTO

BBIBOIA. dazzudpukanus (Fuzzification). ArperupoBaHue JI1.1, JI1.2, JI1.3,
21 (Aggregation). AKTuBU3aLUSL (Activation). AKKYMYJISIUS 6 4 | IK-1. TIK3 JI1.4, JI1.5, JI1.6,
" | (Accumulation). Hedaszuduxamus (Defuzzifica tion). OcHoOBHBIE ’ JI2.1,J12.2, JI12.3,

AITOPUTMBI HEYETKOI'O BBLIBO/JIA. Anroputm Mamganu J12.4, J12.5

(Mamdani).Anroputm I{ykamorto (Tsukamoto). Anroputm JlapceHa

(Larsen). Anroputm Cyreno(Sugeno). IIpumMepsl HCIIONB30BaHHS

CHCTEM HEYETKOTO BHIBOJA B 3a/1auax ynpasienus. / JIek /

Tema 2.1 "CucreMbl HEYETKOIO BEIBOAA"

IMpomecc pa3pabOTKH CHCTEMBI HEYSTKOTO BBIBOJA B HHTEPAKTHBHOM

pexnme B Fuzzy Logic Toolbox. PemakTtop crcTeM HEYeTKOTO BBIBOJA 1.1 711.2. 7113

FIS. Penmakrop (¢yHKimui nOpHHAUIEKHOCTH. PemakTop mpaBumi J'Ill 4’ J'[l. 5’ J'[l' 6,
2.2 |cucTeMbl HEYETKOro BbIBoja. lIporpamma mpocMoTpa  mpaBwil 6 4 | IIK-1, [IK-3 H2'1’ J'I2'2’ J'[2.3,

CUCTEMBl HEYETKOro BbIBOJA. IIporpaMma mnpocMoTpa MOBEPXHOCTU 'JI,E 4 .JI,Z 5 "

CHCTEeMBI ~HEYETKOTO BBIBOJA. IIpuMep pa3pabOTKH  CHCTEMBI T

HEYETKOro BBIBOJIA B MHTEPAKTUBHOM pexume. [Iponecc paspaboTku

CHCTEMBI HEYETKOTO BBIBOJIA B PEXKIME KOMaHTHOH cTpoku. / JIab /

Tema 2.1 "Cucremsl HedeTkoro BbIBoja" Peanmzanusi cucremsl

HEYeTKOTO0  BBIBOJA JUII  MOJCNHPOBAaHHS  CUTyalluu  Habopa JI1.1, J11.2, JI1.3,
3 |CTOPTCMEHOB B  KOMaHY. Pa3zpaboTka HEYETKMX TEPEMEHHBIX. 6 4 | IK-1. K3 JI1.4, J11.5, JI1.6,
"~ | ®opmupoBanue mnpasui BbiBoza. IloBepxHocTH BbIBOAa. MMuTarus ’ JI2.1,J12.2, J12.3,

MOJEIIH. Pazpaborka YIPaBIEHYECKAX pexoMeHaanui o J12.4,J12.5

Mo IUHUKAIIKN HeYeTKo Moaenu. / JIab /

Tema 2.2 "O06m1as XxapakTepuCTHKa porpaMmsl Scilab

OcHOBHBIE 3JIeMeHTHI cucTeMbl Scilab. OCHOBHBIE TIpHEMBI pabOTHI B 1.1 711.2. 7113

cucreme Scilab. Penmaktop cucrem HeueTkoro BeiBoga FIS. Pemaxtop Jll. 4’ Hl. 5’ JII- 6’
2.4 |¢byHKUMH TpUHAIIEKHOCTH. PemakTop MpaBMJI CHCTEMBI HEYETKOTO 6 2 | IIK-1, IIK-3 H2.1’ J'I2.2’ J'[2'3’

BbIBosa. [IporpamMma mpocmoTpa MpaBuJI CHCTEMBI HEUYETKOTO BBIBOJA. .J'[’2 4 .J'IDZ 5 -

IMporpamma mpocMOTpa MOBEPXHOCTH CHCTEMBI HEUETKOTO BBIBOAA. / T

Jlex /

Tema 2.2 "OOmas xapaktepucTuka mnporpammbl Scilab" PazpaboTka

HEYETKOW MOJICNI PEryJIMpPOBaHUs 3apabdOTHOW TMJaTbl M CHUCTEM JIL.1, J11.2, JI1.3,
5 5 |TPEMHMPOBAHHS MEPCOHATA HA MPEANPUATHH. Pa3paboTka HeYEeTKHX 6 4 | IK-1. TIK3 JI1.4, J11.5, JI1.6,
" |nepemennbix. ®opMmupoBaHue npasui BbiBOJA. IoBepXHOCTH BBIBOZA. ’ J2.1,J12.2, J12.3,

WNmutanus mozend. Pa3paboTka ympaBieHUYECKHX PEKOMEHIAIMA 0 J12.4,J12.5

Mo UKaIry HedeTkod Moernu / JIab /

Tema 2.2 "OOmas XxapaktepucThuka mporpamMmbl Scilab" PazpaboTka

HEYETKOU MOJENU OIpENENeHUs pasMepa 4aeBbIX B J1.1, J11.2, J11.3,
26 pectopane.PazpaboTka  HeEYeTKMX  mepeMeHHbIX. DopmupoBaHue 6 4 | IK-1. K3 JI1.4, J11.5, JI1.6,
’ npaBui  BbiBoja. [loBepxHoct  BeIBOga.  Mmwuraumss — monenw. ’ JI2.1, J12.2, JI2.3,

PazpaboTka ympaBIeHYECKMX pPEKOMEHJAMH 10 MOAWUGHKAIINU J12.4,J12.5

HeueTkor mozaenu. / JIab /

Tema 2.2 "OO0masn xapakTepucTHKa mporpaMmsl Scilab" 1.1 112 1.3

Hewerkas  mopmenp  ympaBieHHs — KOHAWLIMOHEPOM  BO3IyXa B Hl. 4’ Hl. 5’ Hl' 6’
2.7 |nmomemenun. OueHnBaHHE (UHAHCOBOW COCTOSTENLHOCTH KIMEHTOB 6 4 TIK-1, TIK-3 J'I2.1’ J'[2.2’ J'I2.3,

OpU  NPENOCTAaBICHUM  OaHKOBCKMX  KPEOUTOB.  AHaIu3 U .J'[’Z 4 .J'[’2 5 -

MPOTHO3MPOBAHNE BATIOTHBIX IICH Ha (PMHAHCOBOM phIHKE. / J1ab /




JI.1, JI1.2, JI1.3,
2.8 |IlonroroBka k aboparopHbsM 3aHsTHSAM. / Cp / 6 24 | IIK-1, IIK-3 ﬁ;?’ gé;’ ﬁ;g’
J12.4,J12.5
JI1.1, JI1.2, JI1.3,
2.9 | /3auér/ 6 0 | [IK-1, TIK-3 ﬁé?’ﬁ;;’ ﬁ;g’
J12.4,J12.5
Paznen 3. HeliponHnble ceTu
Ne HaumenoBanue tembl / Buj 3ansirus Cewtecrp Yacos Kowneren- Jlutepatypa
/ Kype HHH
Tema 3.1 "Heuerkas xnacrepusarnus B Fuzzy Logic Toolbox"
OOmass xapakTepuCcTUKa 3a7ad  KJIaCTepHOTO  aHamu3a.  3ajada
HEYETKOW KJacTepu3allid U alropuT™ ee pemeHus. OOmas JI1.1, JI1.2, JI1.3,
3] (dbopMaTbHas TIOCTAaHOBKA 3aJadyd HEYETKOTO KJIACTEPHOTO aHaIH3a. 7 > | K- TIK3 JI1.4, J11.5, JI1.6,
’ YTouHeHHas  TIOCTaHOBKA  3aaud  HEYETKOM  KJacTepu3alluu. ’ JI2.1,J12.2, JI2.3,
ANTOPUTM pelieHHus 3aadd HEYeTKOW KIacTepu3alud METOI0M J12.4, J12.5
HeueTkux c-cpenHux. CpencrBa  pelieHHs — 3aaud  HEUeTKOH
kiactepusanun B nakere Fuzzy Logic ToolBox. / JIek /
Tema 3.1 "Heuerkas xnacrepusanus B Fuzzy Logic Toolbox"
OOmas xapakTepHCTUKa 3adad  KJIacTepHOTo  aHanmu3a.  3ajada
HEYCTKOW KIacTepu3allil W  aIroput™M ee pemeHus. OOmas
(opMarTbHas ITOCTAaHOBKA 3aadll HEYETKOTO KIIACTEPHOTO aHAIH3a.
VYTouHEHHas!  IOCTaHOBKAa  3ajayud HEYETKOW  KJlacTepu3aluu. JI1.1, JI1.2, JI1.3,
ANTOpUTM pelleHHs 3aaud HEYeTKOW KIacTepu3alud METOI0M JI1.4, JI1.5, JI1.6,
3.2 . 7 4 | TIK-1, TIK-3
HEYeTKMX c-cpenHux. CpelncrBa  pelmieHds  3a7addl  HEYEeTKOU JI2.1,J12.2, J12.3,
kinactepm3anun B makere Fuzzy Logic ToolBox. Pemenwe 3amaun J12.4,J12.5
HEYETKOW KJlacTepu3alMid B KOMaHJIHOM pexume. Pemenue 3anauu
HEYCTKOH KIIaCTepH3allMd C HCIONB30BaHUEM CPEICTB TpadHuecKoro
uHTepdeiica. Pemenne 3amaun ompeneNieHHs dYHCIa KIacTepoB  JUIS
HEUYeTKOH Kiractepu3aruu B cucreme Scilab. / JIab /
Tema 3.1 "Heuetkas xnacrepusauusi B Fuzzy Logic Toolbox" OcHoBBI 1.1 7112 7T1.3
nporpammupoBanusi B Scilab. Ctpyktypa mnporpammbl. M-daiimbl. Hl. 4’J'[1'5’ J'[1.6’
3.3 |VYcnoBHbie omeparopel W I1mkiIel B Scilab. Omeparopbl 1uKIa. 7 4 | IIK-1, [IK-3 H2.1’ JI2.2, H2.3’
IMporpammupoBanne  rpaguxoB B Scilab.  IIporpammuposanue .J'I,2 4 .J'[’2 5' ’
¢ynkuwmii B Scilab. / J1ab / oo
Tema 3.2 "TlonsTHe HEHUPOHHOW ceTH, e¢ (YHKIMOHUPOBAHHE U
obyuenne. Knaccngukarms HelipoHHBIX ceTei”
Hctopus  uccaenopanus B obmactu HEHpPOHHBIX  CETEH.
buonornyeckuii  HeilpoH.  Ctpykrypa U (GYHKUHMOHUPOBAHHE 1.1 7112 7113
HCKyCCTBeHHOTO HelipoHa. [locTaHoBKa 3amaun OOy4eHHS HEHPOHHOW Hl. 4’ Hl. 5’ JII. 6’
34 |cetn. Krnaccupukarms HEHpOHHBIX CceTel W WX  CBOMCTBa. 7 4 | IIK-1, IIK-3 J'I2.l’ J'IZ.Z’ J'[2-3,
O¢ddexkTuBHOCTS HEHPOHHBIX ceTeil. MHOrocnoiiHas HEHpOHHAs CETb. .J'[’2 4 .J'[’2 5 -
Kpyr 3ama4, pemaemMbix C TOMOINBI HEHpPOHHBIX ceTed. Perienue e
3amad KJIacCH(UKAIMK, Pacro3HaBaHUS OOpPa3oB, MPOTHO3HPOBAHUS H
yIpaBJICHHUS C IMOMOIIBIO YKa3aHHBIX KJIaCCOB HEHPOHHBIX CeTei. /
Jlex /
Tema 3.2 "TloHsTHe HEHPOHHOW ceTH, e¢ (YHKIMOHUPOBAHHE U
obyuenne. Knaccngukarms HelipoHHBIX ceTei”
Mogenu HCKyCCTBEHHOIO HelipoHa MCKyCCTBEHHBIE HEHPOHHBIE CETH. ALL, 1.2, 1.3,
N JI1.4, JI1.5, JI1.6,
3.5 |Meroasl M anropuTMbl OOY4YEHHS HMCKYCCTBEHHBIX HEHpPOHHBIX 7 4 | IIK-1, I1IK-3 M1 2.2 1123
UccnenoBanne mnepcentpoHHbIX cereld. HMccnenoBaHue JMHEHHBIX .JI’E 4 ‘JI,Z 5' ’
HEHpOHHBIX ceTell. lccienoBaHne pamuambHBIX Oa3UCHBIX —CceTel I
obmero Buaa. / J1a6 /
Paznen 4. [IpakTuka pa3paéoTKu HelipOHHBIX ceTel
Ne HaumenoBanue tembl / Buj 3ansitus Cewtecrp Yacos Kowneren- Jlutepatypa
/ Kype Lo
Tema 4.1 "ITaker NEURAL NETWORKS TOOLBOX"
Haznauenne mnakera Neural Networks Toolbox. O630p ¢yHKIHHA L1, 1.2, 1.3,
JI1.4, JI1.5, JI1.6,
4.1 |makera Neural Networks Toolbox. Cozganne u wHcClIeIOBaHUE 7 4 | IIK-1, I1K-3 .1 2.2 1123
HEeWpoHHBIX ceTell cpencrBamu maketa Neural Networks Toolbox. / .J'[’2 4 .J'[’Z 5' ’
Jlex / T
49 Tema 4.1 '"Ilaker NEURAL NETWORKS TOOLBOX" 7 4 | K1 K3 JI1.1, JI1.2, J11.3,
" |IIporpammupoBanue B Scilab. Pabota ¢ cdaitnamu B Scilab. @ynknmu ’ JI1.4, JIL.5, JI1.6,




save u load. ®ynknum fwrite u fread. @ynkumum fscanf u fprintf.
. . . o . J12.1,J12.2, J12.3,
Oynknun imread w imwrite. O0pabotka wm3o00pakenuit B Scilab. /
146 / J12.4, J12.5
Tema 4.1 "ITaker NEURAL NETWORKS TOOLBOX"
Wunmmammsamus nmakera Neural Network Toolbox. Oxuo Create New
Data. Oxno Create New Network. duanoroBas maHenb Network. JI1.1, J11.2, JI1.3,
43 Nmmnopt-akcnopt nannsix B Neural Network Toolbox. 7 6 [K-1. [K-3 JI1.4, J11.5, JI1.6,
" |HeiipoHnHas ceTh ¢ TmpsAMOW Tiepenadeit curHana. Peanuzauus ’ JI2.1,J12.2, JI12.3,
JIOTUYECKOH ¢yHKITIH "n". AnnpoxcumManus GbyHKIHIH. J12.4,J12.5
Knaccudukanuss BXOJHBIX BEKTOpPOB. JI€MOHCTPAlMOHHBIE MPUMEPHI
NNTool. / JIa6 /
Tema 4.2 '"TuOpunHble HEHPOHHbIE CETH, WX OOyYeHHE U
ncronb3oBanue" Peanu3anys BBIYUCICHHN ¢ TIOMOIIBIO TpaduuecKoro
. . JI.1, J11.2, J11.3,
unrepgeiica GUI) B Scilab. BemBox ¢opmynsl B rpagudeckoe OKHO.
JI1.4, JI1.5, JI1.6,
4.4 |I'papuyeckoe OKHO IJis1 BbI30Ba (YHKLUHMU C TPEYECKUMHU OyKBaMHu. 7 4 | IIK-1, I1K-3 M1 2.2 7123
IMoctpoenue rpadukos yepe3 GUI-unTepdeiic. 2.4, 712.5
/ J1ab /
Tema 4.2 I;I/I6pI/I,I[HLI€ HEHpOHHBIE CeTH, HX oOyueHHe U JIL1, JT1.2, 113,
WCTIOJTb30BaHUE 1.4 7115 116
4.5 |Heuerkuii HefipoH. ApPXUTEKTypa HEYETKOH (THOpHIHOI) HEHpOHHOM 7 6 | IIK-1, IIK-3 Jl2.1’ H2.2’ H2.3,
cetu. OOyueHune TruOpUAHON HEHpOHHON ceTH. PemeHue 3amaun T e
Lo . J12.4,J12.5
KJIaCCH(HKAIMH C TIOMOIIBIO THOpUIHON HeHpoHHOM ceTH. / JIek /
Tema 4.2 '"IuOpunmHele HEHpOHHBIE CETH, WX OOy4YeHHE W
UCTONb30BaHue"
O6mas xapakrepuctuka ANFIS  aganTuBHBIX cucTeM Heipo- L1, 1.2, 1.3,
. . JI1.4, JI1.5, JI1.6,
4.6 |HeveTkoro BbIBoJA. [loHATHE HEWPOHHON CETH M OCHOBHBIC CIOCOOBI 7 6 | IIK-1, IIK-3 .1 722 123
ee 3amaHus. [wWOpumHas ceTh Kak aJanTUBHAsA CHCTeMa Hekpo- .JI’E 4 .JI,Z 5' ’
HeueTkoro BhIBoma Peammsanust ANFIS B cpeme Scilab Ilpumep B
penieHus 3ana4u Helipo-HevyeTkoro BeiBoa. / J1ao /
JI.1, JI1.2, JI1.3,
Peamuzatus B Scilab  GUI-kanbKyasTOp € ABYMSL  PEKUMaMH: JI1.4, JI1.5, JI1.6,
47 CTaHIapTHBIH, nHxeHepHbIi. / Cp / 7 24 | HK-1, TIK-3 J12.1,J12.2, J12.3,
J12.4,J12.5
JI.1, JI1.2, JI1.3,
JI1.4, JI1.5, J11.6,
4.8 |[oxroroska k 1adoparopHbM 3aHsTHIM. / Cp / 7 36 |IIK-1,IIK-3 2.1, 2.2, 2.3,
J12.4, J12.5
JI.1, JI1.2, JI1.3,
JI1.4, JI1.5, J11.6,
49 | /DOx3amen / 7 36 | IIK-1, IIK-3 2.1, J12.2, 2.3,
J12.4, J12.5

4. ®OHJ] OIEHOYHbBIX CPEICTB

CrpykTypa U coiepkaHue ()OHAA OLEHOYHBIX CPEICTB AN MPOBEAEHMS TEKyLIed M NMPOMEXYyTOUHOH arTecTalluu IpeICTaBIEHBI
IMTpunoxennu 1 x paboueil mporpaMmme AUCLUTUIHHBL

5. YAEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJINHBI

5.1. OcHoBHas JquTEpaTYpa

ABTODBI, 3aryiaBue W3 nparenscTBO, TONI Komnnu-Bo
JI1.1 |Bapckuii A. b. Jlormueckue HeHpOHHbIE CeTH: yaeOHOe rmocodue Mocksa: UnTepHeT- https://biblioclub.ru/inde
YHuBepcurer x.php?
I/IH(I)OpMaIII/IOHHBIX page=b00k&1d=232983
Texuonoruit (MHTYUT) HEOIPAHHICHHEIN
|bunowm. JIaboparopust AoCTyN st
3H3.HI/Iﬁ, 2007 3apErucTpUpPOBAHHBIX
ToJIb30BaTeNeit
JI1.2 | Comnosses B. B., OCHOBBI HEUETKOTO MOJIEIHPOBAHMUS B CPE/IC PoctoB-Ha-Jlony: FOxus1ii | https:/biblioclub.ru/inde
Hanpuna B. B., Matlab: yue6nOE mocobue dbenepanbHbIii x.php?
IectoBa E. A. yHuBepcuter, 2015 page=book&id=462029
HEOIPaHUYECHHBII
JOCTYIL JUTst
3apErHCTPUPOBAHHBIX
NoJIb30Bareseit




ABTOpBL,

3arnasue

UznarenscTBO, TO

Komnnu-Bo

JI1.3 | Topoxanuna, E. U.

HeliponHble cetu: yueOHOe mocodue

Camapa: IToBomxckuit

https://www.iprbooksho

roCyAapCTBEHHBIN p.ru/75391.html
YHUBEPCHUTET HeOl‘paHI/IlleHHblﬁ
TETIEKOMMYHUKAIUNA 1 JOCTYII I
uHpopMaruku, 2017 3aperuCTPUPOBAHHBIX
M0JIb30BaTeIeH
JI1.4 [IlaBnoBa, A. U. WHdopMannoHHbIe TEXHOIOTUH: OCHOBHBIC HoBocubupck: https://www.iprbooksho
MIOJIOKEHHSI TEOPUH UCKYCCTBEHHBIX HEHPOHHBIX Hoocubupckuit p-ru/87110.html
ceTeil: yuebHoe rmocodue TOCY/IapCTBEHHBIH HEOTpaHHYECHHBIH
YHHUBEPCUTET 3KOHOMHUKHU U JAOCTYI T
ynpasierns «HUHX», 3apCTHCTPUPOBAHHBIX
2017 T10JIb30BaTelNeH

JI1.5 | Illakun, B. H.,

OCHOBEI pa6OTBI C MarcMarn4cCKruM IakCToOM

MockBa: MOCKOBCKHI

https://www.iprbooksho

CemenoBa, T. U. Matlab: yue6HOE HOcOOHE TEXHUYECKUH YHUBEPCUTET p.ru/92434 html
CBSI3U U HHPOPMATHKH, HEOTPaHNYICHHBIH
2016 JIOCTYI JUIs
3apEruCTPUPOBAHHBIX
T10JIb30BareNnen
JI1.6 | Benoseporal. U., Heuerkas noruka v HeifpoHHBIE ceTH: yueOHOe Jlunenx: Jlnnenkuit https://biblioclub.ru/inde
Ckyanes /. M., nocooue roCyIapCTBEHHBIH x.php?
Kononoga 3. A. e JaroruIeCKHii page=book&id=576909
yuusepcureT um. [L.I1. HEOTPAHUICHHbIH
CemenoBa-Tsu-11lanckoro, AOCTYIL T
2017 3apEeruCTPUPOBAHHBIX
NoJIb30Baresnei
5.2. lonoJHHUTeNbHAS JIUTEPATYpa
ABTODSI, 3arnasue WznarenscTBO, TO Komnnua-Bo
JI2.1 | Tumenko E. H., [IpoekTupoBaHre HEUETKUX CUCTEM CPEIICTBAMHU Pocros w//1: Uzn-Bo PIDY 63
Kunmuna E. B. MATLAB: npaktukym (PUHX), 2015

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

Cneupaznens! nHdopmaruku: BBeaeHue B MatLab:

yueOHOe ocoOue

Mocksa, bepnun: Jlupexr-
Menua, 2014

https://biblioclub.ru/inde
X.php?
page=book&id=275268
HEOTpaHUYEHHbIN
JOCTYII JUTSt
3apEeruCTPUPOBAHHBIX
M0JIb30Bareeit

J12.3

I/IH(i)OpMalII/IOHHI)Ie CUCTCMBI U TCXHOJIOTUU:

KypHAT

Open: ['ocynuBepcuter -
VYHIIK, 2015

https://biblioclub.ru/inde
x.php?
page=book&id=446338
HEOTpaHUYEHHBIN
JOCTYII JUIS
3aperucTPUpPOBaHHBIX
T10JIb30Barenen

JI2.4 | Conosses B. B.,
[Manpuna B. B.,
IllecroBa E. A.

HccnenoBanue HEYETKMX CUCTEM YIIPABIICHUS B
cpene Matlab: yueGHOe mocobue

Taraupor: KOxubrit
dbenepanbHbIi
yHuBepcurer, 2015

https://biblioclub.ru/inde
x.php?
page=book&id=462028
HEOTpaHUYEHHBIN
JOCTYTI JUTS
3apEerHCTPUPOBAHHBIX
0JIb30BaTeNeH

JI2.5 | Awpskonos, B. I1.

MATLAB: nosHslii caMOy4YHTEh

Caparos:
IIpodobpazosanue, 2019

https://www.iprbooksho
p.ru/87981.html
HEOTpaHUYEHHbIN
JOCTYII JIs
3apeTUCTPUPOBAHHBIX
TOJIb30BaTeNe

5.3 IIpodeccuonanbHbie 02361 JAHHBIX U HH(OPMAIUOHHBIE CIIPABOYHBIE CHCTEMBI

NCC "Koncynbsrantl [iroc"

HCC "Tapant"http://www.internet.garant.ru/
O6mepoccuiicknit MareMaruueckuii moptan (nHGopmanronHas cucrema)http:// www.mathnet.ru/

5.4. IlepeyeHb MporpaMMHOro odecreveHust

Onepanuonnas cucrema PEJI OC

Scilab




5.5. y‘leﬁHO-MeTO}lI/l‘leCKﬂe MaTepuaJibl 1JIs1 CTYA€HTOB C OrPaAHUYC€HHBIMHU BO3MOKHOCTSIMHU 310POBbA

IIpu HE0oOXOOMMOCTH IO 3aiBICHHIO OOYYAIOMETOCS C OrPaHHMYCHHBIMH BO3MOXHOCTSIMU 37I0pPOBbS y4eOHO-METONUUYECKHE
Marepualbl MpPeOCTaBISIOTCS B (OpMax, aganTHPOBAaHHBIX K OTPaHUMYCHHAM 310POBbS M BocHpusaTHs uH(popmarmu. s nmm c
HapyImICHUSIMA 3peHMs: B (opMme aynuodaiina; B medaTHOH QopMme yBeTHMYCHHBIM IIpupToM. s JTUI ¢ HapymICHUSMH CIyXa: B
(opMe DIIEKTPOHHOTO IOKYMEHTa, B medarHod ¢Qopme. s JUm ¢ HapyMICHHSMH OIIOPHO-JBHTATENIFHOTO ammapara: B (opme
3JIEKTPOHHOIO JOKYMEHTa; B eUaTHOH opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

ITomerienust isi BceX BHIOB PabOT, MPEIyCMOTPSHHBIX YYCOHBIM ILIAHOM, YKOMIUIEKTOBaHBI HEOOXOJWMOW CHEIHATH3UPOBAHHOM
y4eOHOIT MeOeThIO M TEXHUIECKUMU CPENICTBAMH O0yUSHHS:

- CTOJIBL, CTYJIbSL,

- IEPCOHAITBHBIA KOMITBIOTEp / HOYTOYK (IIEPEHOCHOI);

- IPOEKTOP;

- 9KpaH / UHTEepaKTUBHAS TOCKa.

JlabopaTtopHble 3aHATHA TPOBOAATCS B KOMIIBIOTEPHBIX KilaccaX, pabodyhe MecTa B KOTOPBIX O0OpYJOBaHBI HEOOXOIUMBIMU
JIUIIEH3NOHHBIMHU /WK CBOOOTHO paclipOCTPaHsAEMbIMH ITPOrPaMMHBIMH CPEACTBAMHU M BBIXOJIOM B IHTEpHET.

7. METOAUWYECKHUE YKA3AHUA JJIAA OBYYAIOIIUXCA IO OCBOEHHIO U CIIUMITJINHBI

MCTOJII/I‘-IGCKI/IC YKazaHus 10 OCBOCHUIO JUCHHUIIIIMHBI IIPEACTABJICHBI B HpI/IJ'IO)KeHI/II/I 2K pa60‘I€f/‘I nporpamMmme JUCHUIIIIUHBI.




IIpunoxenne 1

POHJ OHEHOYHBIX CPEJICTB

1 Onucanue moka3zarejeil u KPUTEPUEB OUCHUBAHUA KOMHETeHul/lﬁ Ha PpPas/iMIHbIX IJTalnax HX
(l)OpMI/II)OBaHI/Iﬂ, OIMMCaHHue MKaJ OCcHUBaAaHUA

1.1.J1loka3aTenn U KpUTEPUH OLIEHUBAHUS KOMIIETEHLIUNI!

3VYH, cocrasigromne
KOMIIETEHIINIO

Tloka3zarenu olleHUBaHUSA

Kpurepuu onieHuBanus

Cpenctna
OLICHUBAHHS

IIK-1 - ciocoGeH ucnoib30BaTh METOAbI 1 HHCTPYMEHTAJIbHbIE CPEICTBA UCC/IeI0BAHUS 00bEKTOB
npo¢ecCHOHATBHOM 1eSITeJIbHOCTH, GopMaIN3allUuM NPeIMeTHON 00J1aCTH C Y4eTOM OrpaHNYeHuil

3. OCHOBHbIE MOHATUS W3 | 3HAET METOA0JIOTUH | chOPMHUPOBABILIEECS] O (6 cemectp
obnactu pa3paboTKu | pa3pabOTKH  MPOTPAMMHOTO | CHCTEMATHIECKOE snanue | (1-20);
IPOTrpaMMHBIX cucrteM, | obecriedeHus; IpaBuiIa | METOJOJIOTHH pazpabotku | 7 cemectp (1-
OpUMEHSIeMble  METPUKH, | HAITMCAHUS MOHSATHOH | TPOTPaAaMMHOTO obecrieuenus; | 32));
METOJIBI U | TECTOBOH JOKYMEHTAIMH | MpaBWJI ~ Hamucanus moHsaTHO# | 3 (1-20);
WHCTPYMEHTAJIbHBIE (TecT-KeHChl, TECTIUIaHbl) TPH | TECTOBOW JIoKyMeHTanuu (tect- | D (1-32)
cpezacTBa HOJTrOTOBKE K ONPOCY, 3a4eTy | Keichl, TECTIUIaHbl) IPU OTBETE Ha

U DK3aMEHY BOIIPOCHI  OIpOca, 3ayeTa U

HK3aMeHa

VY. NOpUMEHATh OCHOBHbBIE | IPUMEHSET METO/IbI | KOPPEKTHOCTh npumenenus | JI3 (6 cemectp
METO/IbI pa3palboTKu | ynpaBieHUs IpoLeccamu | METo10B yrnpasienus | (JI31-J138),
IPOTrPaMMHOTO pa3paboTKu TpeGoBaHuH, | mpoLeccamu pa3pabotku | 7 cemecTp
oOecrieyeHns; TMPUMEHATH | OLIEHKH PHCKOB, | TpeOOBaHMH, OLEHKH PHCKOB, | (JI31-J137));
OCHOBHBIE ~ MHCTPYMEHTHI | IproOpeTeHus, npuodperenusi, npoekruposanus, | [1033 (1-3);
pa3paboTKy IPOrPaMMHOIO | IPOEKTUPOBAHUS, KOHCTPYMPOBAaHHI, 1033 (1-3)
o0ecrieueHus KOHCTPYUPOBaHMUS, TECTUPOBAaHUS,  SBOJIIOUUU U

TECTUPOBAHUS, SBOJIIOIUU U | COMPOBOKIACHUS npu

COIIPOBOXKJICHUS IpY | BBIMOJIHEHUH JTaOOPAaTOPHBIX U

BBITTOJIHEHUH JTAOOPATOPHBIX U | IIPAKTHKO-OPUEHTHPOBAHHBIX

HPaKTUKO-OPUEHTHUPOBAHHBIX | 3a1aHUI

3a1aHUI
B. ocHOBHBIMHM MeTOAaMU | pa3pabaThiBaeT MPOrpaMMHOE | KOPPEKTHOCTh pazpabotku | JI3 (6 cemectp
pa3pabOTKu TPOTPaMMHOTO | 0OecTieueHne npH | mporpammuoro obecrnieuenus mnipu | (JI31-JI38),
o0ecreyeHns; OCHOBHBIMU | BBIITOJIHEHUH JAOOPATOPHBIX U | BHIIOJHEHUH JIa0OPAaTOPHBIX | | 7 ceMecTp
WHCTPYMEHTaAMHU IIPaKTUKO-OPUEHTUPOBAHHBIX | IPAKTUKO-OPHUEHTUPOBAHHBIX (JI31-J137));
pa3paboTKU MPOrPaMMHOIO | 3aJaHUH 3aJaHui 1033 (1-3);
obecrieucHus 103D (1-3)

IIK-3 —cnocoGen pa3padaTbIBaTh KOMIOHEHTHI MPOrPAMMHBIX KOMILIEKCOB (B TOM 4YHcJIe HHTep(eiichl,
ApaiiBepa, KOMIMJIATOPDI, 3arPY34NKH, COOPIINKH, CHCTEMHbIC YTHJIMTHI) ¥ 023 JaHHBIX €
HCII0JIb30BAHMEM COBPEMEHHbIX HHCTPYMEHTAJIbHBIX CPEJACTB H T€XHOJOTHi NPOrpaMMHPOBAHUS

3. OCHOBBI MH(POPMATHKH U
IPOTPaMMHUPOBAHUS

3HAET IPOrpaMMHBIE
CpeACTBa CUCTEMHOTO,
HPUKIIAJHOTO U
CHEINAIbHOTO Ha3HAYEHUS,
MHCTPYMEHTAJIbHBIE CPENICTBA,
A3BIKH U CUCTEMBI
IPOTPaMMHUPOBAHUS TIPH
HOJTrOTOBKE K OIPOCY, 3a4eTy
Y DK3aMEHY

chopmMupoBaBIIeecs
CHCTEMAaTHYECKOE 3HAHUEC
MPOTPaAaMMHBIX CPEJICTB
CHUCTEMHOTO, TIPUKJIATHOTO U
CHEIHUATbHOTO Ha3HAYCHUS,
HHCTPYMEHTAIBHBIX CPEJCTB,
SI3BIKOB M CUCTEM
IPOrPaMMHUPOBAHUS TTPH
MOJITOTOBKE K OMPOCY, 3a4eTy U
IK3aMEHY

O (6 cemectp
(1-20);

7 cemectp (1-
32));

3 (1-20);

3 (1-32)




V. ucnosp30BaTh WCIIOJIb3YET NPOrpaMMHbIE chopmupoBagIeecs JI3 (6 cemecTp
COBPEMEHHBIE TEXHOJIOTHH | CPEACTBA CUCTEMHOTO, CUCTEMATUUYECKOE YMEHUE (JI31-J138),
pa3paboTKU MPOrPaMMHBIX | MPUKIIAHOTO U MCIIOJIb30BAaHUS TPOIPAMMHBIX 7 cemecTp
MPOAYKTOB CTIEUAILHOTO Ha3HAYCHUS, CpPEICTB CUCTEMHOTO, (JI31-J137));

MHCTPYMEHTAJIbHBIE CPEICTBA, | IPUKIIAJHOTO U CIIEHHATIBHOTO 11033 (1-3);

SA3bIKH U CUCTEMBI Ha3HAYCHUS, HHCTpyMeHTanbHbIX | [103D (1-3)

IPOrpaMMUPOBAHUS MIPH CPEJICTB, SI3bIKOB M CUCTEM

BBITIOJTHEHUH JTA0OPATOPHBIX | MPOTPAMMHPOBAHUS TTPU

U MPAKTHUKO- BBINIOJTHEHUH JTaOOPATOPHBIX U

OpUEHTUPOBAHHBIX 33JaHUI | IPAKTUKO-OPHUEHTUPOBAHHBIX

3a1aHUI

B HaBbIKaMu pa3pabOTKH | BIIaJeeT HaBBIKAMU chopMupoBaBIIIeecs JI3 (6 cemectp
JITOPUTMOB B BUJIE OJIOK- | IPUMEHEHUS IPOTPAMMHBIX | CHCTEMATHYECKOE BIIaJICHUE (JI31-JI38),
CXEMBI U COCTaBJICHUS CPENICTB CUCTEMHOTO, HaBbIKAMH IPUMEHEHUS 7 cemectp
IJIaHa PYYHOTO MIPUKJIAHOTO U MPOTPAMMHBIX CPEJICTB (JI31-J137));
TECTUPOBAHUSA CIIELUATILHOIO HA3HAYCHUS, CHUCTEMHOT0, TPUKJIIATHOTO U 11033 (1-3);
pa3zpabaThIBAEMOTO MHCTPYMEHTAJIBHBIX CPEJICTB, | CEHHAIBHOTO Ha3HAYEHUS, 11035 (1-3)

IPOrpPaMMHOTO MPOIYKTa

A3BIKOB U CUCTEM
IpOrpaMMUPOBaHUS IPU
BBINIOJIHEHUH J1a00PATOPHBIX
U TPAKTUKO-
OpUEHTUPOBAHHBIX 3aJJaHUM

WHCTPYMEHTAJIBHBIX CPEJICTB,
SI3BIKOB M CHCTEM
MPOrPAMMUPOBAHHUS TTPU
BBITIOJIHCHHUH JTA0OPATOPHBIX U
MPAKTUKO-OPUEHTUPOBAHHBIX
3aJlaHUN

O — gonpocwl ons onpocy, JI3 — naboparopusie 3ananus, [1033 - npakTUKO-OpUEHTUPOBAHHBIC 3aIaHUS K
3auery, 11030 - npakTUKO-OpUEHTUPOBAHHBIE 3aJaHUs K IK3aMEHY, D — 80NpOCyl K 9K3AMEHY, 3- 60NpOChl K

3auemy.

1.2 lIkanel OLIECHUBAHUSA:

Texymuii KOHTPOJb YCIEBAEMOCTH M INPOMEXKYTOYHAs aTTEeCTallMsl OCYIIECTBIAETCS B paMKax
HaKOIUTEJIbHOH OamibHO-peHTUHIoBOM crucTeMsbl B 100-0amibHOM 1IKae.

6 cemectp
- 50-100 6amoB (3ader);

- 0-49 GannoB (He3auer).
7 cemectp

- 84-100 GamnnoB (OIEHKA KOTIHMYHOY);

- 67-83 GayIoB (OIIEHKA «XOPOIIOY);

- 50-66 6annoB (OlIEHKA YAOBIETBOPUTENIBHO);
- 0-49 GamoB (o1leHKa HEYJOBJIETBOPHUTEIIHHO).
2 TunoBble KOHTPOJbHBbIE 3a/IaHUSl WJIM HMHbIE MaTepHajbl, HeOOXOAMMbIE /sl OLEHKH 3HAHMI,
YMEHHU#l, HABBIKOB M (WJIH) ONBITA JAeATEJNbHOCTH, XAPAKTEPU3YIOIIUX 3Tanbl (POPMUPOBAHUSA
KOMIIEeTEHIIUI B mpolecce 0CBOEHUsI 00pa30BaTeIbHOI MPOrpaMMbl

Benna.

Bonpocsl k 3auery
1) Heuetkas anrebpa kak pacmmpeHnue 0yseBoil anreOpsl
2) Bo3HMKHOBEHHE HEUETKUX MHOXKECTB. HeueTkas oruka. Msrkue BeIYMCICHUS.

3) JIunrBucTuyeckasi HeonpeaeaeHHOCTh. HeyeTkas norvka u Teopusi BEpOSATHOCTEH.
4) Onpenenenns He4eTKUX MHOXkecTB. Jlnarpamma 3aze. IlpencraBnennst HeueTkux MHOXeCTB. [luarpamma

5) XapakTepuCTHKH, ONEpaluy, CBOWCTBA HEYETKMX MHOKECTB

6) OcHOBHBIE TUTIBI GYHKIIMH pUHAATIEKHOCTH. HeueTkue oTHOMmEHus
7) Onpenenenns HEYETKON U JIMHIBUCTUYECKON TIEPEMEHHBIX.

8) HeueTkre BeIMUMHBI, YKCIIa 1 UHTEPBAJIbI.
9) TpeyronbHble HEUETKHE YKCIIA U TPANIELIUEBUIHBIE HEUETKNE UHTEPBAJIbI

10) IlonsiTHe HEUETKOTO BhICKA3bIBaHUS U HEUETKOTO NpeaukaTa. HeueTkue npeaukaTsl.




11) OcHOBHBIE JIOTUYECKUE OMEPALUH C HEUETKUMHU BBICKA3BbIBAHUSAMU. JIOTMUECKOE OTPUIIAHHE HEYETKUX
BBICKA3bIBAaHUM.

12) Jlornyeckasi KOHBIOHKITNS HEYETKUX BbICKa3bIBaHUH. JIormdyeckast TM3bIOHKIINS HEUETKHUX BBICKa3bIBAHUM.
13) Heuetkas nmrunkarus. HedeTkas SKkBUBaJIeHTHOCTh. [IpaBuita HeUeTKUX TTPOTYKIIAMA.

14) TIpsimoii u 0OpaTHBIN METOIBI BEIBOJIA 3aKIIFOUCHUH B CHCTEMaX HEUETKUX MPOTYKITUI

15) ba3zoBast apxuTeKkTypa CUCTEM HEUETKOro BbiBo/a. OCHOBHBIE ATAIbl HEUETKOTO BbiBo1a. DopMUpOBaHUE
0a3bl MPaBWJI CUCTEM HEYETKOI'O BHIBOJIA.

16) ®az3udukanus (Fuzzification). ArperupoBanue (Aggregation). AxtuBuzanus (Activation).
Axxymymsius (Accumulation). Jledassudukanus (Defuzzifica tion).

17) OcHOBHBIE aJrOpPUTMBI HEYETKOro BbIBOAA. AjaroputM Mammanu (Mamdani).Anroputm Ilykamoro
(Tsukamoto). Anroputm Jlapcena (Larsen). Anropurm Cyreno(Sugeno).

18) IIpumepbl UCTIONB30BAHUS CHCTEM HEUYETKOIO BBIBOJIA B 33]]a4ax YIPABJICHHUS.

19) OcuHoBusie anemenTsl cuctembl SCILAB. OcnoBHbie mpuemsl padboTsl B cucteme SCILAB.

20) PemakTop cuctem Heuetkoro BbiBoga FIS. Pemaktop dbyHKumMit mpuHamiexxHOCTH. PemakTop mpaBui
CHUCTEMbI HEYETKOTo BbIBOAa. IIporpamma mpocMoTpa mpaBHil CUCTEMbl HEYETKOro BbIBoJa. [Iporpamma
IPOCMOTpPA MOBEPXHOCTH CUCTEMbI HEYETKOTO BHIBOA.

IIpakTHKO-OPpHEHTHPOBAHHbIE 3aJaHNUS K 3a4eTy
1. Pa3zpaboTka yrpaBlieHUeCKAX PEKOMEHAANNH 110 MOAU(DHUKAINY HEYETKONH MOIEIIH.
2. Peamuzanus B SCILAB GUI-kanbKynsaTop CTaHAAPTHBIM PEKUMOM.
3. Peammzanms B SCILAB GUI-kanbKynsiTop ¢ pexXuMOM HHKEHEPHBIH.

Kpurepuu onenuBanus:

50-100 GannoB (OLEHKA «3aYTEHO») — M3JIOKEHHBIA MaTepuan (pakTHUECKH BEpeH, Haluuue TITyOOKHX
HCYEPIBIBAIOIINX 3HAHUHM B 00beME MPOHIEHHON MPOTrpaMMbl JUCLUIIIIMHBI B COOTBETCTBUH C ITOCTABJIEHHOU
IporpamMMoil Kypca Lienbto 0OydeHHsl; IPaBUIIbHbBIC, YBEPEHHbIE JAEUCTBUS 10 MPUMEHEHHUIO MOJIY4YE€HHBIX
HABBIKOB M YMEHHH NIPU pEIIEHUH MPAKTUKO-OPHEHTUPOBAHHBIX 3a/IaHUH, TPAMOTHOE U JIOTHYECKHU CTPOITHOE
U3JI0KEHHE MaTepuaia Ipyu OTBETE, yCBOGHHE OCHOBHON M 3HAKOMCTBO C JIOTIOJIHUTENIbHOMN JINTEpaTypoii;

- 0-49 6anoB (O1IeHKA «HE 3aYTEHOY») — OTBETHI HE CBSA3AHBI C BOIIPOCAMH, HATMYHE TPYObIX OIIMOOK B OTBETE,
HEMOHUMAaHHE CYIIHOCTH M3JIaraéMoro BOINPOCA, HEYMEHHE NMPUMEHSATh YMEHHUS M HaBBIKU IPU pEIICHUU
MPAaKTUKO-OPUEHTHPOBAHHBIX 3aJaHHUi, HEYBEPEHHOCTb M HETOYHOCTh OTBETOB Ha JONOJHHUTENBHBIC H
HaBOJISIINE BOIIPOCHI.

Bonpocel k 3x3ameny
1) OOmiast xapakTepuCTHKA 3a/1a4 KJIACTEPHOTO aHaIn3a. 3a/aua HEYETKOW KJIACTePU3AIHN U AJITOPUTM €€
pelLIeHus.
2) O6mast dopmanbHasi MOCTAHOBKA 3a/ladyd HEYETKOTO KJIACTEPHOrO0 aHaiW3a. Y TOYHEHHas MOCTAaHOBKA
3a/1a4M HEYETKOMU KJIacTepu3aluu. AJTOPUTM PELICHM 3314l HEYETKON KJIACTEPU3aLMU METOI0M HEUETKUX
C-CpPEIHUX.
3) Cpenctsa penieHus 3ajauu HeueTkol kinactepusanun B nakere Fuzzy Logic ToolBox.
4) Uctopus uccrnenoBanus B 00J1acTH HEMPOHHBIX ceTeil. buonoruueckuii HelpoH.
5) Ctpykrypa u QyHKIIMOHUPOBaHHE UCKYCCTBEHHOro HelipoHa. IlocTaHoBKa 3aaun 00y4yeHus: HeHpOHHOI
CETH.
6) Knnaccuduxkanust HelpoHHBIX ceTel U UX CBOMCTBA.
7) O dexTuBHOCTH HEHPOHHBIX ceTel. MHorocnoliHas HelpOHHAas CETh.
8) OOydeHue neplenTpoHa.
9) Heilponnas cetb ¢ npsiMOi niepesjaueil cCUrHasa.
10) AnmpoxkcuManus GyHKIHH.
11) Knaccuduxariysi BXOAHBIX BEKTOPOB.
12) Pemenue 3amau kiaccuuKamnuu, pacrno3HaBaHus 00pa3oB, IPOTHO3UPOBAHUS U YIIPABIEHHS C TOMOIIIBIO
YKa3aHHBIX KJIACCOB HEUPOHHBIX CETEM.
13) Haznauenue nakera Neural Networks Toolbox. O630p ¢pynkuuit makera Neural Networks Toolbox.
14) Coznanue u uccieqoBaHue HEHPOHHBIX ceTel cpeacTBamu nakera Neural Networks Toolbox.
15) lemonctpanuonnsie npumepbl NNTool.
16) Peanuzauus norunyeckoit pynkuuu "N".



17) Peanuzauus noruyeckoit pynkuuu "MIIN".

18) Peanmzanms norudeckont pynkiuu "HE".

19) Heuerkuii HeWipoH. ApXUTEKTypa HEUETKOM (TuOpUIHOI) HEHPOHHOM CceTH.

20) O6GyueHnue ruOpUIHON HEHPOHHOM CETH.

21) Pemenue 3a1aun kiaccu(UKauy ¢ MOMOIIBIO THOPUIHON HEHPOHHOM CETH.

22) Ocnosbl nporpammupoBanus B SCILAB. Ctpykrypa nporpammbl. M-daiiibl.

23) Ycnonslie onepatopsl U ukisl B SCILAB.

24) OnepaTophbl MUKJIA.

25) IlporpammupoBanue rpadukos B SCILAB.

26) IIporpammupoBanue ¢pyaknuii B SCILAB.

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

28) Pabora ¢ daitnamu B SCILAB. ®yuknuu fscanf u fprintf. ®ynknuum imread u imwrite.
29) O6pabdotka uzodpaxennii B SCILAB.

30) Peanuzanms BerunciaeHuit ¢ momoinsto rpadudeckoro narepderica GUI) B SCILAB.
31) ANFIS- aganTiUBHBIC CHCTEMbBI HEHPO-HEUETKOTO BHIBOJIA.

32) IIporpammHbIie OMOIMOTEKH )1 IOCTPOCHUS U 00yUEHUS HEUPOHHBIX CETEH.

IIpaKkTHKO-OPHEHTHPOBAHHBIE 32JaHUA K IK3aMeHY
1.Peanu3aius CHCTEMbI HEYETKOTO BBIBOJIA IS MOJICIIMPOBAHUS CUTYAIMH HAabopa CIIOPTCMEHOB B KOMaH/Ty.
Pa3paboTka HeueTkux mnepeMeHHbIX. PopmupoBanue mpaBui BeiBoja. [loBepxHocTH BhIBOnma. Vmwurarms
MOJIETIH.
2.Pa3paboTka HEYETKOW MOJENU OIpeAeTCHUs] pa3Mepa 4aeBbIX B pecropaHe. Pa3paboTka HEYeTKHX
nepemeHHbIX. DopMupoBanue mnpaBwin BbiBoAa. IloBepxHocTu BhIBoma. Mmutanms mozenu. PaszpaGotka
YIPaBICHYECKUX PEKOMEHAALNH 10 MOJU(UKAIIMN HEYETKON MOJIEIIH.
3.Peammzanus B SCILAB GUI-kanbKyasTop ¢ AByMS peKMMaMU: CTaHAaPTHBIN, HHXEHEPHBIH.

Kputepuu oneHuBanus:

- 84-100 GamnoB (OlLEHKA «OTIIMYHO») - U3JIOKEHHBIH Marepuan (paKTHUECKH BEpeH, HaIW4He TITyOOKuX
WCYCPNBIBAIOIINX 3HAHWA B 00BEME TIPOMJICHHOW TPOTPaMMBbl JUCIUIUIMHBI B COOTBETCTBHH C
MOCTaBIIEHHBIMU MPOTPAMMOM Kypca LIETSIMU U 3a/ladaMH 00y4YeHUs; IPaBUIIbHbIE, YBEPEHHbIE ACHCTBHS 110
MIPUMECHECHHIO TIOJyYEHHBIX 3HAHWH Ha MPAKTHKE, TPAMOTHOE ¥ JIOTHYECKU CTPOMHOE M3JI0KEHUE MaTepraia
MIPH OTBETE, YCBOCHHE OCHOBHOM M 3HAKOMCTBO C JIOTIOTHUTENBLHOM TUTEpaTypoOii;

67-83 6auToB (OIEHKA «XOPOII0») - HAIMYKE TBEP/IBIX M JOCTATOYHO TIOJTHBIX 3HAHUN B 00bEMe PO ICHHOM
MPOrpaMMbl TUCIUIUIMHBI B COOTBETCTBUM C IIEJIAMU OOyU€HUsl, MPABUJIbHBIC JEHCTBUS MO MPUMEHEHHUIO
3HAHWW Ha TMPaKTUKe, YETKOE W3JIOKCHHE MaTrepuala, JONMyCKAIOTCS OTICIbHBIC JIOTHYECKHE H
CTHJINCTUYECKHE TOTPEIIHOCTH, OOYJaroIIuiics YCBOWUJ OCHOBHYIO IUTEPATypy, PEKOMEHIOBAHHYIO B
pabodeii mporpaMMe JUCIUTUTAHEI,

- 50-66 GannoB (OlIEHKa yIOBJIETBOPUTEIHHO) - HAIMYME TBEPAbIX 3HAHUI B 00BbeMe MPOUJEHHOTO Kypca B
COOTBETCTBHHM C TIICJIIMH OOYYCHHUs, W3JI0O)KEHUE OTBETOB C OTJCIBHBIMH OIIMOKAaMH, YBEPEHHO
UCIPABIECHHBIMU TIOCTE JOMOJHUTEIBHBIX BOMPOCOB; MPAaBHIBHBIE B IEIOM JEHCTBUS MO MPUMEHEHUIO
3HaHUH Ha NPAKTUKE;

- 0-49 6annoB (o1ieHKa HEYIOBIETBOPUTENILHO) - OTBETHI HE CBSA3aHBI C BOIIPOCAMU, HATUYHE TPYOBIX OITHOOK
B OTBETE, HEMOHMMAHHE CYIIHOCTH H3JIaraéMOT0 BOIIPOCA, HEYMECHHE TPHUMCHSATH 3HAHUS Ha IPAKTHKE,
HEYBEPEHHOCTh U HETOYHOCTh OTBETOB Ha JIONOJHUTENbHBIE U HABOSIIUE BOIIPOCHD.

Bomnpocsl a5 onpoca
6_cemect

1) Heuerkas anreOpa kak pacuiupeHue 0yaeBoi aareopsl

2) Bo3HMKHOBEHHE HEUETKUX MHOXKeCTB. HeueTkas oruka. Msrkue BIYHCICHHUS.

3) JIunructuueckas HeonpeaeIeHHOCTh. HeueTkas ioruka u Teopus BEpOITHOCTEH.

4) Onpenenenust He4yeTKUX MHOXkecTB. Jlnarpamma 3ane. [IpencraBinenust HeYeTKMX MHOXecTB. Jlnarpamma
Benna.

5) XapakTepucTUKH, OMEeparii, CBOMCTBA HEYETKUX MHOXKECTB

6) OcHoBHBIE TUTIBI (DYHKIMHA TPUHAATIEKHOCTH. HeueTkne oTHOLIeHUs



7) Onpenenenns HEYETKOW U JTMHTBUCTUYECKON IEPEMEHHBIX.

8) HeueTkue BeMMUMHBI, YUCIIa U HHTEPBAJIBI.

9) TpeyronbHbIC HEYETKUE YKCIIA U TPANICIIUECBUIHBIC HEUETKUE HHTEPBAJIBI

10) IToHsiTHE HEYETKOTO BHICKA3bIBAaHUS U HEYSTKOTO MpeanKaTa. HeueTkne mpeanKaThl.

11) OcHoBHBIE JOrMYECKHE OINEpallMd C HEUETKUMHU BbICKa3blBaHUSAMU. Jlornueckoe OoTpuLlaHUE HEUYETKHX
BBICKa3bIBAaHUH.

12) Jlormueckass KOHBIOHKLMS HEUYETKUX BbICKa3blBaHMM. Jlornueckas JIU3BIOHKIUS HEYETKHX
BBICKa3bIBaHUM.

13) Heuetkas umruukanus. Heuetkas s3xBuBaneHTHOCTD. [IpaBuia HeUeTKUX NpoayKIUH.

14) IIpssmoii 1 0OpaTHBIM METOABI BEIBOA 3aKJIIOUCHHUH B CUCTEMaX HEUCTKUX MPOTYKIIHMA

15) ba3zoBas apXUTEKTypa CUCTEM HEUETKOI0 BbIBOJA. OCHOBHBIE ATallbl HEUETKOTO BbIBOJA. POpMUpOBaHUE
0a3bl MPaBUJI CUCTEM HEYETKOTO BBIBOJA.

16) @az3udukamus (Fuzzification). ArperupoBanme (Aggregation). AxtuBu3auus (Activation).
Axkymyssius (Accumulation). Jledazsuduxanus (Defuzzifica tion).

17) OcHOBHBIE alTOPUTMBI HEYETKOro BBIBOAA. Anroputm Mamaanu (Mamdani).Anroputm LlykamoTo
(Tsukamoto). Anroputm Jlapcena (Larsen). Anroputm Cyreno(Sugeno).

18) Ilpumepsl NCIOIB30BAHUS CUCTEM HEYETKOIO BBIBOJIA B 33/1a4aX yIPaBJICHHUS.

19) Ocnosnble 35eMenThl cucteMbl SCILAB. OcHoBHBIEC TpueMbl paboThl B cucteme SCILAB.

20) Penmaktop cucrem Hewerkoro BeiBoga FIS. Pemakrop dyHkumii nmpunamiexxnoctu. Pemakrop mpaBui
CHUCTEMBbI HEYETKOTO BBIBOAA. lIporpamma mpocMoTpa MpaBHJI CUCTEMbI HEUETKOTo BhIBoAa. IIporpamma
IIPOCMOTpPA IIOBEPXHOCTU CUCTEMbI HEUETKOT'O BHIBOJA.

Kpurepuu onennBanus:

MakcumanbHOe KOJIMYecTBO 6asuioB: 20 6aios.

Bo Bpemst onpoca o0ygaeMoMy 3a1arf0TCSl 5 BOTIPOCOB.

3a 0JIMH OTBET 00yYaeMblil IOTy4aeT:

4 0. — 3a MpaBUJIbHBIN OTBET;

3 6. — mpu oTBETE OBUIN JIOMYILEHbl HETOUHOCTH, HE BIMSIOIIUE HA PE3yJIbTaT;
2 6. — mpu OTBeTE OBUIN JIOMYIICHBI OIUOKH;

1 6. — mpu oTBeTe ObUIN TOMYIIEHBI CYLIECTBEHHbIE OLIHOKH.

0 0. — He OTBETHJI Ha BOTIPOC.

7 ceMecT

1) OOmast xapakTepUCTHKA 3a/1a4 KJIACTEPHOTO aHaIM3a. 3a/ladya HEYETKOW KJIacTepu3allii U aJITOPUTM €€
pelLIeHus.

2) O6mast dopmanbHasi MOCTAHOBKA 3a/ladyd HEYETKOTO KJIACTEPHOrO0 aHaiW3a. Y TOYHEHHas MOCTAaHOBKA
3aJ1a4y HEYETKON KJIacTepu3aluu. AJTOpUTM PEUICHMs 3314l HEYETKON KIIaCTEPU3aLMi METOI0M HEUETKUX
C-CpE/IHHUX.

3) Cpenctsa penieHus 3aaun HeueTkol kiactepusanun B nakere Fuzzy Logic ToolBox.

4) Uctopus uccrnenoBanus B 00J1acTH HEMPOHHBIX ceTeil. buonoruueckuii HelpoH.

5) Ctpykrypa u QyHKIIMOHUPOBaHHE UCKYCCTBEHHOro HelpoHa. [locTaHoBKa 3agaun 0OyueHus] HEHpOHHOM
CeTH.

6) Knnaccudukanust HeHpOHHBIX ceTel U UX CBOMCTBA.

7) O dexTuBHOCTH HEHPOHHBIX ceTel. MHorocnoliHas HelpOHHAas CETh.

8) OOydeHue neplenTpoHa.

9) Heilponnas cetb ¢ npsiMOi niepesjaueil cCUrHasa.

10) Annpokcumanus GyHKIHH.

11) Knaccuduxariysi BXOAHBIX BEKTOPOB.

12) Pemenue 3amau kiiaccuukamnu, pacrno3HaBaHust 00pa3oB, IPOrHO3UPOBAHMS U YIIPABIICHUS C IIOMOIIbIO
YKa3aHHBIX KJIACCOB HEUPOHHBIX CETEM.

13) Haznauenue nakera Neural Networks Toolbox. O630p ¢pynkuuii nakera Neural Networks Toolbox.

14) Co3nanue u ucciei0BaHue HEHPOHHBIX ceTeld cpeacTBamu makera Neural Networks Toolbox.

15) lemonctpanuonnsie npumepbl NNTool.

16) Peanuzauus norunyeckoit pynkuuu "N".



17) Peanuzauus noruyeckoit pynkuuu "MIIN".

18) Peanuzanus noruveckoint pynkiuu "HE".

19) Heuerkuii HeWipoH. ApXUTEKTypa HEUETKOM (TuOpUIHOI) HEHPOHHOM CceTH.

20) O6Gyuenue ruOpUIHON HEHPOHHOMU CETH.

21) Pemenue 3a1aun kiaccu(UKauy ¢ MOMOIIBIO THOPUIHON HEHPOHHOM CETH.

22) Ocnosbl nporpammupoBanus B SCILAB. Ctpykrypa nporpammbl. M-daiiibl.

23) Ycnonslie onepatopsl U ukisl B SCILAB.

24) OnepaTophbl MUKJIA.

25) IlporpammupoBanue rpadukoB B SCILAB.

26) IIporpammupoBanue ¢pyaknuii B SCILAB.

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

28) Pabota c daitmamu B SCILAB. ®ynkiuu fscanf u fprintf. ®ynkiuun imread u imwrite.
29) O6pabdotka uzodpaxennii B SCILAB.

30) Peanuzanms BerunciaeHuit ¢ momoinsto rpadudeckoro narepderica GUI) B SCILAB.
31) ANFIS- aganTiUBHBIC CHCTEMbBI HEHPO-HEUETKOTO BHIBOJIA.

32) IIporpammHbIe OMOIMOTEKH AJIs TIOCTPOCHUS U 00yUEHUST HEUPOHHBIX CETEH.

Kpurepun oueHuBaHus:

MakcuManbHOe KOJan4uecTBo 0amioB: 30 0aylios.

Bo Bpemst onpoca o6yuaemomMy 3a7aroTcsi 6 BOIPOCOB.

3a oAMH OTBET 00y4YaeMblil IOJTy4aeT:

5 0. — 3a MpaBWIbHBINA OTBET;

4 6. — ipu OTBETE OBLIN JOMYIIEHBI HETOYHOCTH, HE BIIUSIOIINE Ha PE3YJIbTAT;
3-2 0. — mpu OTBETE OBLIN JOMYIIEHBI OIINOKH;

1 6. — mpu OTBETE OBLIN JTOMYIIEHBI CYIIECTBEHHBIC OIINOKH.

0 6. — HE OTBETHJI Ha BOTIPOC.

JlaGopaTopHble 3a1aHusl
1.TemaTuka JabopaTopHbIX padoT 1O pa3ieaM U TeMaM
6 cemecTp

Pa3nea 1 «HeueTkne MHOKECTBaY.

Tema 1.1 "BBenenue B HeueTKHe MHOKECTBA U ONlepalluM HAJ HUMH'.

JlaGopatopHoe 3ananue 1 OcHoBbl mporpamMmmupoBanus B cucteme SCILAB. MaccuBsl, CTpyKTYpbI, stueiiku
u xinaccel cucrembl SCILAB. JIBymepHbIe, TpexMepHble rpaduKH.

Tema 1.2 "HedeTkasi 1 JMHIBHCTHYECKas IepeMeHHbIe. HeyeTkne BeIMUMHbBI, YMCJIA 1 HHTEPBAJIbI'.
Jlaboparopnoe 3ananue 2 OcHOBHBIE 351eMeHTHI padouero nHTepdetiica nporpammsel fuzzyTECH. Haznauenue
orepaluil TJIaBHOIO MEHIO M maHenu uHCTpyMeHToB mporpammbl fuzzyTECH. I'paduueckue cpencraa
BHU3YyaJM3alluy Pe3yJIbTaTOB HEUETKOro BbiBoJa B porpamme fuzzyTECH.

Tema 1.3 "OcCHOBBI HE4eTKOM JIOTHKHA'"

Jlaboparopnoe 3ananue 3 Ilpomecc Heuerkoro moaenupoBanusi B cpeae fuzzyTECH. OcHoBHbIE cpencTBa
pelakTupoBaHus M aHainu3a cucreM Hedetkoro BbiBoga B fuzzyTECH. I'paduueckuii penaktop
JIMHTBUCTUYECKOMN MepeMEHHON U QYHKIIMI MPUHATIEKHOCTH UX TepMOB. [ padrueckue penakTopsl MpaBuil
CHCTEMBbl HEUETKOro BhIBO/IA. ['padmueckue cpesicTBa aHaIM3a pe3ysbTaTOB HEYETKOro BbIBO/Ia. OCHOBHBIE
cpenctBa pa3pabOTKM MPOEKTOB U KOMIIOHEHTOB cHCTeM HedeTkoro BbiBoga B fuzzyTECH. Mactep
HEYETKOro MpoekTa. Mactep JTMHIBUCTHUYECKON TIepeMeHHOoM. MacTtep Gi10Kka nmpaBuiL.

Paszpnen 2 «Heuerkasi JIOTHKA»

Tema 2.1 "CucreMbl HEYETKOr0 BLIBoAA"

Jlaboparopnoe 3amanue 4 Ilpormecc pa3paboTKU CHCTEMBl HEYETKOTO BBHIBOJA B MHTEPAKTHBHOM PEKHUME B
Fuzzy Logic Toolbox. Penakrop cucrem Hewerkoro BeiBojaa FIS. Pemaktop ¢(yHKuMH nmpuHaAIEKHOCTH.
Penakrop npaBui cuctemMbl He4eTKOro BbiBoJia. [IporpamMma npocmMoTpa mpaBuil CHCTEMbI HEUETKOTO BBIBOJIA.
ITporpamma npocMoTpa MOBEPXHOCTH CUCTEMBbI HEUETKOT0 BbIBoAA. [IprMep pa3paboTku cCTeMbl HEYETKOTO
BBIBOJIa B UHTEPAaKTUBHOM pexxuMme. [Tporiece pa3zpaboTku ccTeMbl HEYETKOTO BBIBOJIA B PEKMME KOMaHIHOM
CTPOKHU.

Tema 2.1 "Cucrembl He4eTKOro BbiBoaa'.



JlaGopatopHoe 3ananue 5 Peanusanus cucTeMbl HEUETKOTO BBIBOJA JJIsI MOJEIMPOBAHUS CUTYyaIlMK Habopa
CIIOPTCMEHOB B KoMaHAy. Pa3paboTka HedeTkux mnepeMeHHbIX. DopMupoBaHHEe NpaBUI BbBIBOJA.
IToBepxHoctu BbIBOsA. MuTarus monenu. Pa3paboTka ympaBieHUECKUX PEKOMEHIAIMHA 0 MOAU(DUKAITIH
HEYETKOU MOJIEIH.

Tema 2.2 "O0mas xapakrepuctuka nporpammsl SCILAB™.

JlaGopaTtopHoe 3ananue 6 Pa3paboTka HeueTKOW MOAEIM PEryJIMpOBaHUs 3apabOTHOHM IUIaThl U CHCTEM
PEMUPOBAHMS TEpCOHANIA Ha MPEeANpHusITHU. Pa3paboTka HEeUeTKuX nepeMeHHbIX. DopMUpoBaHUE TPaBUIT
BbiBoZia. IloBepxHoctu BbIBOAa. Mmwuranmus mozpenu. Pa3paboTka ynpaBieHUYECKMX PEKOMEHAALUH I10
MOJU(UKAIIIHI HEYETKON MOIen

Tema 2.2 "O6mas xapaktepuctuka nporpammbl SCILAB".

JlaGopaTtopnoe 3anmanue 7 Pa3paboTka HEUeTKOW MOJENN OIpeNesIeHUs] pa3Mepa YaeBbIX B PECTOpaHe.
Pa3zpa0Oorka HedeTkux mnepeMmeHHbIX. PopmupoBaHue npaBui BbiBoja. [loBepxHocTH BbIBOAA. MMmurtanus
Mojienu. Pa3paboTka ynpaBieHUeCKUX PEKOMEHIAINH 110 MO (UKAIIMN HEYETKON MOJIEIIH.

Tema 2.2 "O6mas xapaktepuctuka nporpammbl SCILAB"

JlaGopatopnoe 3amanme 8 Heuerkas Mojenb YNpaBICHHS KOHAWIIMOHEPOM BO3AyXa B IOMEIICHHH.
OneHnBanue (MHAHCOBON COCTOSTENLHOCTH KIMEHTOB IIPU MPEI0CTaBICHUN 0aHKOBCKUX KPEIUTOB. AHAIN3
Y TIPOTHO3MPOBAHUE BATIOTHBIX 1IEH HA (PMHAHCOBOM PBIHKE.

2. Kputepuu oneHnBaHus:

MakcuMaJbHOe KOJHUYecTBO 0a/10oB: 80 6a/1J10B.

Kaxjioe 3a1aHue oneHuBaeTcs MakcumMyM B 10 6amios.

10 6. — 3a1aHKE BBITOJIHEHO BEPHO;

9-7 6. — ipu BBITIOJTHEHUH 3a/IaHUS OBLIN JTOMYIIICHBI HETOYHOCTH, HE BIUSIONINE HA PE3y/IbTAT;,
6-3 0. — pu BHIIOTHEHUH 33/1aHUS OBLIM TOMYIIEHBI OLTHOKY;

2-1 6. — Ipu BBITIOJIHEHUH 3a/1aHUsI OBLIH JIOMYIICHBI CYIIECTBEHHbBIE OIIUOKH.

0 6. — 3amaHue HE BBIMOJHEHO.

7 cemecTp

Paznen 3 «HeiipoHHble ceTm».

Tema 3.1 "Heuerkas kiaacrepusauus B Fuzzy Logic Toolbox"

JlaGopatopHoe 3amanue 1 OOmas xapakTepuCTHKa 3ajJad KJIACTEpHOrO aHaiu3a. 3ajada HEYEeTKOH
KJIaCTEPH3AIMU U alropuT™ ee pemeHus. O0mas ¢popmaabHas IMOCTAHOBKA 33]]a4l HEYETKOTO KIaCTEPHOTO
aHaiau3a. Y TOYHEHHas IIOCTAaHOBKA 3aJjauyll HEYETKOM KiacTepu3aluu. AJTOPUTM peIeHHs 3a/1a4l HeUeTKOM
KJIaCTepPHU3alMd METOJIOM HEYETKHX c-cpemHuX. CpeacTBa pemieHHs 3aJadil HEUETKOW KIIACTepU3allH B
nakete Fuzzy Logic ToolBox. Pemenne 3agaun HeueTko KilacTepu3alii B KOMAaHAHOM pexuMe. Pemenue
3aJ]auM HEUETKOW KJIAaCTePH3aIMU C UCTIONBb30BaHUEM CPeICTB rpaduueckoro naTepdetica. Pemenne 3agaun
OIIpeJIeJIEHUs YUCIIa KIIacTepoB [l HeueTKOoM kinactepusanuu B cucteme SCILAB.

Tema 3.1 "Heuerkas kiaacrepusauus B Fuzzy Logic Toolbox".

JlaGopatopHoe 3amanue 2 OcnoBbl nporpammupoBanus B SCILAB. Crpykrypa mporpammsl. M-daiiisl.
Ycnosuslie oneparopsl 1 nukisl B SCILAB. Oneparops! nukia. [IporpammupoBanue rpagpukos B SCILAB.
ITporpammupoBanue pynkuuii B SCILAB.

Tema 3.2 "llonsitue HelipoHHON ceTH, ee (yHKUMOHMpPoBaHHMe H oOyudeHue. Kuaccmduxaums
HEHPOHHBIX ceTeit"

Jlaboparopnoe 3ananue 3 Moaenu ucKyccTBEHHOro HelipoHa VckyccTBeHHbIE HEpOHHBIE ceTh. MeToibl U
aJITOPUTMBI 00YYEHUSI UCKYCCTBEHHBIX HEHPOHHBIX lccienoBanue nmepcenTpoHHBIX cetel. MccnenoBanue
JTWHEWHBIX HEUPOHHBIX ceTel. MccnenoBanne paauanbHBIX 0a3UCHBIX ceTel 00IIero BUjaa.

Pa3nea 4 «IIpakTnka pa3pa0oTky HEHPOHHBIX ceTeiD).

Tema 4.1 "Ilaker NEURAL NETWORKS TOOLBOX".

JlaGopatopnoe 3ananue 4 [Iporpammuposanue B SCILAB. Pabora ¢ ¢aitnamu B SCILAB. ®Oynkiun save u
load. ®yuxnuu fwrite u fread. @ynkuuu fscanf u fprintf. Oynkuun imread u imwrite. OOpaboTka
n3obpaxxenuii B SCILAB.

Tema 4.1 "ITaker NEURAL NETWORKS TOOLBOX"

Jlaboparoproe 3amanue 5 Mannmanm3anus nakera Neural Network Toolbox. Oxno Create New Data. Oxuo
Create New Network. uanorosas nanemns Network. mnopt-skcniopt nannsix B Neural Network Toolbox.



HeiiponHnas cetb ¢ mpsiMoii nepefaueil curnana. Peanuzanus norndeckoit Gpynkmun "NU". Anmpokcumarius
dbyakumnn. Kmaccudukanms BXoaHbIX BEKTOpOB. JlemoHcTpanuonHbie mpuMepbl NNTool.

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

Jlaboparopnoe 3aganue 6 O6mas xapakrepuctuka ANFIS aganTUBHBIX cHCTEM HEMPO-HEYETKOTO BBHIBOJIA.
[TonaTne HEHPOHHON CETH M OCHOBHBIE CIIOCOOBI ee 3amaHus. | MOpuaHas ceTh Kak aJalTHBHAs CHCTEMa
Helipo-HeueTkoro BeiBojia Peanuzanust ANFIS B cpene SCILAB Ilpumep pereHus 3a1a4u HEHpO-HEYETKOTO
BBIBOJIA.

Tema 4.2 "I'mOpuHbIe HeHPOHHBbIE CeTH, UX 00yUYeHHe U UCII0JIb30BaHue"' .

JlaGopaTtopHoe 3amanue 7 Peanmsanusi BbIUMCIEHUH ¢ momolbio Tpaduueckoro uuHrepdeirica GUI) B
SCILAB. BeiBoa dhopmyiiel B rpadudeckoe okHo. I'paduueckoe OKHO I BbI30Ba (PYHKIIUU C TPEUCCKUMU
oykBamu. [loctpoenue rpapukos uepe3 GUI-untepeiic.

Kputepuu oneHuBanus:

MakcuMaJjJbHOEe KOJHUYeCcTBO 0a/ioB: 70 60a/1J10B.

Kaxioe 3a1anue oneHuBaeTcs MakcumMyM B 10 6amnos.

10 6. — 3a1aHKEe BBITOJIHEHO BEPHO;

9-7 6. — pu BBITIOJTHEHUH 3a/I1aHUS OBLIN TOMYIIICHBI HETOYHOCTH, HE BIIUSIONINE HA PE3YIIbTAT;

6-3 6. — npu BBHITOJTHEHUH 3aJaHUs ObLIN JOITYIIICHBI OIITMOKH;

2-1 6. — Ipu BBHIMIOJIHEHUH 3aJIaHUsI OBLIH JIOMYIICHBI CYIIECTBEHHbBIE OITUOKH.

0 6. — 3amaHue HE BBIOJHEHO.

3 MeTonnuyeckne MaTepHaJIbl, ONpeaesONe MPoueaypbl OleHUBAHUSA 3HAHU, YMEHH i, HABHIKOB H
(W) onbITA AeATEILHOCTH, XapaKTEePU3YIOIIUX dTAnbl (GOPMUPOBAHHUS KOMIIeTEHIHIi

ITponetypsl OLleHUBaHMSI BKJIFOYAIOT B ¢€0s TEKYLUI KOHTPOJIb U IPOMEKYTOUHYIO aTTECTALHIO.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH IIPOBOJUTCS C UCIIOIB30BAHUEM OLIEHOYHBIX CPECTB, PEICTABICHHBIX
B II. 2 JJaHHOTO NpPWIOKEHUA. Pe3ynpTaThl TEKyILEro KOHTPOJIA JOBOAATCA IO CBEIEHHUS CTYIEHTOB IO
IIPOMEKYTOUYHOM aTTECTALUU.

IMpomesxyTouHAasi aTTeCTAIMS IPOBOIUTCS B hopMme 3aueTa (6 cemecTp) u 3k3amena (7 cemectp).

3ayeT MPOBOJUTCS 10 OKOHYAHHIO TEOPETHYECKOro OOydeHMs JO Haudana JK3aMEHAllMOHHOH CecCUM B
COOTBETCTBHUHM C pacnucaHueM. KoiaudecTBo BOIPOCOB B 3alaHUU — 3: 1Ba TEOPETUYECKUX BOIIPOCA U OJHO
[IPaKTUKO-OPUEHTHPOBAaHHOE 3a/1aHne. OObsABICHUE PE3YIbTATOB IPOU3BOIUTCS B ICHD 3aueTa. Pe3ynbrarsl
aTTeCTallMM 3aHOCATCA B BEIOMOCTb M 3a4ETHYIO KHWXKKY CTyAeHTa. CTyneHThl, HE MpOLIeAIIne
MIPOMEXYTOUHYIO aTTECTallMI0 MO TpaduKy, JOJKHBI JMKBUAUPOBATH 33J0JKEHHOCTh B YCTaHOBJIEHHOM

IopsaaKe.
OKk3aMeH IpOBOAUTCA IO PaCIHUCAHUIO 9K3aMEHAIIMOHHON ceccMH B NUChbMEHHOM Buue. KomndecTBo
BOIIPOCOB B J5K3AMCHAIIMOHHOM 3aJlaHUHU — 3: ABa TCOPCTUYCCKHUX BOIPOCa U OJHO IIPAKTHUKO-

OpUEeHTHpOBaHHOE 3a7aHue. [IpoBepka OTBETOB 1 00BSABIEHUE PE3YJIHTATOB IPOU3BOIUTCS B JI€Hb SK3aMEHa.
Pe3ynbratrel aTTeCTallMU 3aHOCATCS B BEAOMOCTb U 3aYETHYIO KHWXKKY cTyAeHTa. CTy/IeHTbl, HE IPOLIEAIINE
MPOMEXKYTOUHYIO aTTECTAIllMI0 MO0 TpaduKy Cceccud, JODKHBI JIMKBUIUPOBATh 3aJ0KEHHOCTh B
YCTaHOBJICHHOM TOPSAKE.



IIpunoxenne 2
METOAUYECKHUE YKA3AHUSA 11O OCBOEHUIO ITNCHUTIJIMHBI

VY4eOHBIM IJITaHOM IIPEYyCMOTPEHBI CIEAYIOIINE BUIBI 3aHITHMN:

- ICKLUU;

- 1abopaToOpHBIE 3aHATHSL.

B Xxoxe neKIMOHHBIX 3aHATHI paccMaTpUBAIOTCS HH(OPMALMOHHBIE TEXHOJOTWHU, MPUMEHSEMbIE B
npodecCHOHATLHON ACSITETLHOCTH, JAIOTCS PEKOMEHIAIUY IS CAMOCTOSATEIHHONW paObOThI M MOJATOTOBKE K
71a00PaTOPHBIM 3aHATHUSIM.

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

ITpu 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, HC pacCMOTPCHHBIC Ha JICKOUAX U Ha60paT0pHI)IX 3aHATUAX, JOJIKHBI OBITH N3YUCHBbI
CTYICHTaMH B XOJI€ CaMOCTOSTEeNbHOH paboTbl. KOHTpOIb camMOCTOATENBHOM paboThl CTYACHTOB HaJ
y4e0HOM MPOrpaMMOil Kypca OCYIIECTBIISICTCS TOCPEACTBOM oOIpoca. 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 MMEPBOUCTOYHUKOB. BBIIENUTh HEMOHATHBIE TEPMHHBI, HAaWTH UX 3HAUCHUE B
OHIOUKIONCIUYCCKUX CIIOBApPAX.

JlJis MOATOTOBKHM K 3aHSTHSIM, TEKYIIEMY KOHTPOJIO W MPOMEKYTOUYHON aTTeCTalldd CTYAEHTHI MOTYT
BOCTIOJIb30BAThCS AJIEKTPOHHO-OMOIMOTEYHBIMU CHCTEMaMHU. Takke 00ydaroniiuecs MOr'yT B3STh Ha JIOM
HEOOXOUMYI0 JHUTepaTypy Ha ab0OHEMEHTE YHUBEPCUTETCKONH OMONMOTEKH WM BOCIOJIB30BAThCA
YUTAJIbHBIMU 3aJ1aMU.



