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KADE/IPA HNHpopManoHHbIE TEXHOJIOTHH U NIPOrPaMMHPOBaHHE

PacnpenesieHne 4acoB JUCHHUILINHBI 110 ceMecTpaM / KypcaMm

Cemectp
(<Kypc>.<CemecTtp Ha 632 7@4.1)
Kypce>) Hroro
Henens 162/6| 161/6
Bun 3ansaruii vio| pr| v | P | vim | PO
Jlexmu 161616 |16 |32 (32
JlaboparopHbie 32(32(32 |32 |64 |64
Hroro ayx. 48 148 |48 |48 [96 |96
KonTtaktHas padota 48 148 148 (48 [96 |96
Cam. pabora 24124160 [60 |84 |84
Yacel Ha KOHTPOJIb 36 (36 |36 |36
HUroro 72 (72 | 144 | 144 | 216 | 216
OCHOBAHMHME

YueOHbIH TUTaH YTBEPKIIEH YUEHBIM coBeTOM YHmBepcuteTa (mpotokoi Ne 9 ot 03.03.2026 1.).

[IporpamMmy cocraBwi(u): K.3.H., AoueHt, Kununa E.B.

3aB. xadenpoii: k.3.H., norueHt E.B. Edbumona

Metonuveckuii coBeT: 11.3.H., mpodeccop E.H. Tumenko



1. HEJIX OCBOEHUSA TUCIUITJINHBI

1.1| 3yueHne MeTOMOB HEUETKOH JIOTHKH, ()OPMHUPYIOIMX OJWH W3 HOBBIX IOAXOJOB K aHANM3y M MOJCIHPOBAHUIO
MPaKTUYECKUX TEXHUKO-IKOHOMUYECKUX 3a/1au.

2. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUSA JUCHUILJTUHBI

IIK-1. cnocofeH HCHOJB30BATH METOAbl M HHCTPYMEHTAJIbHbIE CPeICTBA HMCCJIEI0BAHUA O00bEKTOB MNpodeccuoHaTbHOI
AeATeJIbHOCTH, (PopMAIH3aLUM NTPEIMETHOMH 00JIaCTH C Y4eTOM OrpaHNuYeHHu il

IIK-3. cmocoben pa3padarbiBaThb KOMIIOHEHTBI NPOIPAMMHBIX KOMILIEKCOB (B TOM 4ucjae HHTepdelichl, apaiiBepa,
KOMIIWJIAITOPBI, 3arpy34dMKH, CcOOPINMKH, CHCTEMHbIe YTHJIUTBI) M 043 JaHHBIX € HCHOIb30BAHHEM COBPEMEHHBIX
HHCTPYMEHTAJBHBIX CPEACTB H TEXHOJIOTHii MPOrpaMMHPOBAHHSA

B pe3yiabrare ocBOeHHSI THCIUTIIMHBI 00yIAOIIHTCS TOKEH:

3HaTh:

OCHOBHBIE MOHATHSA W3 00JacTH Pa3pabOTKM IPOrPAMMHBIX CHCTEM, NPUMEHSEMbIE METPUKH, METOIBl M HHCTPYMEHTAJbHBIC
cpenctBa(cooTHeceHO ¢ nHAnMKaropoM [1K-1.1);
OCHOBBI HH(OPMATHKN B IPOrPaMMHUPOBaHHUS (COOTHECEHO ¢ MHauKaTopoM I1K-3.1).

Ymerb:

NPUMEHSATh OCHOBHBIE METOABI pa3pabOTKH IPOTPaMMHOTO OOECIICUeHHs; INPHMEHATh OCHOBHBIE HHCTPYMEHTH pa3paboTKH
IporpaMMHOro obecriedeHus (CooTHeceHO ¢ mHaukaropom I1K-1.2);
UCIIOJIL30BATh COBPEMECHHBIE TEXHOJIOTNH Pa3pabOTKK IPOrpaMMHBIX IPOYKTOB (cooTHeCeHO ¢ uHaukaropom I1K-3.2).

Baagernb:

OCHOBHBIMH METOIaMH pa3pabOTKH MPOrPaMMHOTO OO0ECHECUYCHUs, OCHOBHBIMH WHCTPYMEHTaMH pa3paboTKA MPOTrpaMMHOTO
obecrieuenus (coorHeceno ¢ uaaukaropom [1K-1.3);

HaBBIKAMH pa3pabOTKH aJTOPHTMOB B BHAE OJOK-CXEMBI W COCTaBICHHSA IUIaHA pPYyYHOTO TECTUPOBAaHHSA pa3pabaTeBacMOTO
IpOrpaMMHOTO0 IPOAYKTa (cOoTHeCeHO ¢ uHankaropom I11K-3.3).

3. CTPYKTYPA U COAEP) KAHUE JUCIUIIJINHBI

Pasnen 1. HeueTkHe MHOKECTBA

Bua 3ansitus / Cemectp /| KonmuectBo

Ne HaumeHoBaHHe TeMbl, KPAaTKOE CO/lep:KaHNe
o KP Aep pa6otsi / popma ITA Kypce 4acoB

Komnerenuuu

Tema 1.1 "BBenieHue B HEYETKHE MHOXECTBA

¥ Onepanuy HaJl HUMH':

BosnukHoBeHHe HedyeTKHMX MHOXKECTB. COBpEMEHHbIE  TEHACHINU
UCIOJIb30BAHMS HEYETKHX MHOXKECTB B CO3JaHUH MHTETPHUPOBAHHBIX
1.1 [umHpopmanmoHHbIX cucTeM. Hewerkas sormka. Msrkue BbelYMCIICHHS.| JIEKIIMOHHbIC 3aHATHUS 6 4
JluHrBHCTHYECKas HEONpeAelneHHOCTh. HedeTkas jormka ®  Teopus
BepositHocTeil.  Ompenenenus. [Jumarpamma 3azme. [pencraBnenus.
Juarpamma Benna. Xapakrepuctuxu. Onepanuun. CpoiicTBa. OCHOBHbIE
THIbl GYHKIMI OpHHAUISKHOCTH. HeyeTkue oTHOIeHus

IK-1
IK-3

Tema 1.1 "BBenenue B HeUeTKHE MHOXECTBA U OTIEPALH HAJl HUMHK':
1.2 | OcHOBBI mporpammupoBanus B cucteme Scilab. MaccuBbl, CTPYKTYpBI,
sTYeUKU M Kitacchl cucteMsl Scilab. JIBymepHbIe, TpeXMepHBIe rpad UK.

JlaGoparopHbie TK-1
3aHATUS [K-3

Tema 1.2 "Heuerkas ¥ JMHrBHCTHYECKass IepeMeHHble. Heuerkue
BEJIMYMHBI, YACIIa ¥ HHTEPBAJIBI"

1.3 | OmpeneneHust HEUETKOH M JIMHTBHCTUYECKOW NepeMeHHbIX. Hederkue| JleKunoOHHBIE 3aHATHS 6 2
BCIIMYMHBI, 4YHUCIIA H I/IHTCpBaJ'lbI. Tpeyroanble HCYETKHEC 4YHuCJIa H
TpanenneBHIHbIC HEUETKIE HHTEPBAIIBI

[IK-1
IK-3

Tema 1.2 "Heuerkass u JMHrBUCTHYECKass IepeMeHHble. Heuerkue
BEJMYMHBI, YMCJIa U HHTEPBAJIbI"

OcHOBHBIE 3JI€MEHTHI pabouero uHTepdeiica nporpammsl fuzzyTECH. JlaGopatopHbie [IK-1
HasnaueHue omnepauuii IaBHOrO MEHIO UM IaHENM HHCTPYMEHTOB 3aHATHS IK-3
nporpammbl  fuzzyTECH. I'paduyeckue cpencrBa  BH3yaln3aluu
pe3yabpTaToB HEYeTKOro BhiBoja B mporpamme fuzzy TECH.

1.4

Tema 1.3 "OCHOBBI HEUCTKOM JTOTHKH"

[loHsATHE HEYETKOro BBICKA3BIBAHMS W HEUETKOro mnpeamkara. Hewerkne
npeaukarel.  OCHOBHBIE  JIOTMYECKHE  ONEpalMd € HEYETKUMH
BBICKa3bIBaHUSAMH. Jlorndyeckoe OTpUIIaHHE HEYETKUX BBICKA3bIBAHHM. TIK-1

. JleKIMOHHBIC 3aHATHS 6 4

Jlornyeckass KOHBIOHKIHMS ~ HEUYETKMX  BbICKa3biBaHMK. Jlormdeckas TIK-3
JIM3BIOHKIUS HEYETKUX BBICKa3bIBaHMM. HeueTkas umiumkanus. Heuetkas
9KBHBAJICHTHOCTb. [IpaBuia HedeTkux mponykuumit. IIpsmoit u oOparHbIi
METO/IbI BHIBOZIA 3aKJIIOUEHUH B CHCTEMaX HEUETKUX MPOTYKIHUH

1.5

Tema 1.3 "OcHOBBI HEUETKOM JOTHKH" JlaGopatopHbie TIK-1

1.6
IIpouecc Heuerkoro mopenupoBanust B cpene fuzzyTECH. OcHoBHble 3aHATHUS [K-3




CpeACTBa pPENAKTHPOBAHMSA W aHAJIW3a CHCTEM HEYETKOTO BBIBOAA B
fuzzyTECH. I'paduyeckuii pemakTop JIHHTBUCTHYECKOH MEPEMEHHON H
(yHKIMH TPUHAIIEKHOCTH MX TepMOB. [paduyeckue penakTopsl MpaBuil
CHCTEMbI HEYETKOTO BBIBOJA. ' paduueckue cpeicTBa aHalli3a pe3ylibTaToB
HedyeTKoro BbiBoja. OCHOBHBIE CpeAcTBa pa3pabOTKU INPOEKTOB H
KOMIIOHEHTOB cucTeM HedeTkoro BbeiBoga B fuzzyTECH. Macrtep
HEYETKOro Ipoekra. MacTep JMHIBUCTHYECKOM IepeMEeHHOW. Mactep
0110Ka IpaBuIL.

Pa3nen 2. HeueTkasi JJoruka

HaumeHoBanue TEMbI, KPpaTKoO€ CoACpKaHue

Bupn 3ausitusi /
pabotsl / popma ITA

Cemecrtp /
Kypc

KoauuecTBo
4acoB

Komnerenuuu

2.1

Tema 2.1 "CucteMsl He4eTKOro BbIBOAA"

Ba3oBas apxuTeKTypa CHCTEM HEYETKOro BbIBOAA. OCHOBHBIC OTarlbl
HedeTKoro BbIBoja. DopmupoBaHHe 0a3bl NPaBWI CHCTEM HEYETKOIO
BoiBoma. Dassudukanms (Fuzzification). ArperupoBanue (Aggregation).
AKTHBH3ALHS (Activation). AKKyMyJISLust (Accumulation).
Hedaszsudukamus (Defuzzifica tion). OCHOBHBIE aJTOPUTMbI HEUETKOTO
BeiBoja.  Amropurm  Mampann  (Mamdani).Anroputm  Ilykamoro
(Tsukamoto). Anroputm Jlapcena (Larsen). Anroputm CyreHo(Sugeno).
IlpuMepsl HCHONB30BaHMSA CHCTEM HEYCTKOTO BBIBOZA B  3ajadax
YIIpaBJICHYS.

JIeKIIMOHHBIE 3aHATUSA

IK-1
IK-3

22

Tema 2.1 "CucreMsl HEYETKOTO BEIBOAA"

ITponecc pa3pabOTKM CHUCTEMBI HEYETKOTO BBHIBOJA B HHTEPAKTHBHOM
pexume B Fuzzy Logic Toolbox. Penakrop cucrem newerkoro BeiBoza FIS.
Penakrop GyHKUMA nNpHHAUISKHOCTH. PemakTop mNpaBUiI CHUCTEMBI
HEYeTKOro BbIBOAA. IIporpaMma IpocMOTpa IpaBHI CHCTEMBI HEUETKOTO
BeiBofa. [IporpamMma mpocMOTpa TOBEPXHOCTH CHCTEMBI HEYETKOTO
BoiBOZla. [Ipumep  pa3pa®oTKM  CHCTEMBI HEYETKOro  BbIBOZA B
HMHTEpaKTHBHOM pexxume. Ilpomecc pa3paOOTKM CHCTEMbl HEYETKOTO
BBIBOJIA B PEXKHUME KOMaHAHOH CTPOKH.

JlaGopatopHbie
3aHSTHS

IK-1
IK-3

2.3

Tema 2.1 "CucreMsl HeueTKoro BeiBoja" Peanuzanus cucTeMbl HEYETKOIO
BBIBOJIA JUI MOJICJIMPOBAHUS CUTYallMd HabOpa CHOPTCMEHOB B KOMaHIY.
Pa3zpaboTka HedeTkMx mepeMeHHbIX. (POopMHpOBaHHME IPAaBWI BBHIBOAA.
IoBepxuoctu BbIBoma. Mmuranms momenu. Pa3paboTka yrpaBieHUECKHX
pexoMeHmanui mo MoaAnGUKAIUI HEYETKOM MOJICIIH.

JlaGoparopHbie
3aHATHUSA

IK-1
IK-3
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Tema 2.2 "OO01mas xapakTepucTHKa nporpammsl Scilab

OcHoOBHBIE 31eMeHTHl cucTeMbl Scilab. OcHOBHBIC IpHeMbl pabOTHI B
cucreme Scilab. Pemaktop cuctem Hederkoro BeiBoma FIS. Pemakrtop
GbyHKuMi  NpHHAANEKHOCTH. PegakTop NpaBHI CHCTEMBI HEYETKOTO
BbIBOza. IIporpamMma mpocMOTpa INpaBHI CHCTEMbl HEYETKOIO BBIBOJA.
ITporpamMma IpocMOTpa MOBEPXHOCTH CHCTEMBI HEUESTKOTO BBIBOJIA.

JIeK1TMOHHBIE 3aHATHS

IK-1
IK-3

2.5

Tema 2.2 "OO6mas xapakrepuctuka mporpammbl Scilab" Paspaborka
HEYETKOM MOJeNIM  PeryjIupoBaHust 3apabOTHOH IUIaThl M CHCTEM
MPEMUPOBAHUs TIEPCOHANa Ha TPEANpPUSITHH. Pa3paboTka HEYeTKUX
nepeMeHHbIX. DopMHUpoOBaHHE NpaBHi BbiBoAa. [loBepXHOCTH BBIBOIA.
Wmuranus wmonenu. PaspaboTka ympaBIeHYECKHX PEKOMEHIALUHA 110
MOIU(UKAIMK HEYETKOW MOJIEITN

JlaboparopHsle
3QHSITHS

IK-1
I1K-3

2.6

Tema 2.2 "OOmas xapakrepuctuka mnporpammsl Scilab" Paspaborka
HEYETKOW MOJIENH OIPE/ICNICHUs pa3Mepa YaeBbIX B pecropane.Pa3paboTka
HEeYeTKHX NepeMeHHbIX. PopmupoBaHue mnpaBui BeiBozja. IloBepxHocTH
BbIBOJa. MMuTanust Mogenu. Pa3paboTka ynpaBieHYECKHX PEKOMEHIALUi
110 MOAM(HUKALNK HEUYSTKOH MOJEIIH.

JlaGoparopHsle
3aHATUSL

TIK-1
IK-3

2.7

Tema 2.2 "O6mas XxapakTepHCcTUKa IporpaMMsl Scilab"

HedeTkass MoeNb YIpaBIeHHs KOHIHIMOHEPOM BO3IyXa B MOMEIICHUH.
OrnenuBaHue (uHaHCOBOI COCTOSITENBHOCTH KIIHCHTOB npu
NPEIOCTABICHUN OAaHKOBCKUX KPEAUTOB. AHalM3 ¥ IPOTHO3HPOBAHHE
BAJIIOTHBIX [ICH HA (JUHAHCOBOM DBIHKE.

JlaboparopHble
3aHATUAL

IK-1
IK-3

2.8

[MonroroBka Kk 1a60paTOPHBIM 3aHATHSIM.

CamMocTosTenbHast
pabora

24

[IK-1
IK-3

2.9

ITonroroBka K MPOMEKYTOUHON aTTECTAIUN

3auer

TIK-1
I1K-3

Pasnen 3. Heliponnblie ceTu

HaumeHoBanue TEMbI, KpaTKoe€ coJiepKaHue

Bua 3ansitus /
pabotel / popma ITA

Cemecrtp /
Kypce

KoamnuecTBo
4acoB

Kommnerenuuu

3.1

Tema 3.1 "Heuerkas knacrepu3sanus B Fuzzy Logic Toolbox"

OOwas XapakTepucTHKa 3aay KIACTEPHOro aHajM3a. 3ajaya HedeTKon
KJIACTEPU3aLMK U AIropuT™ ee penieHus. O0mast hopMaibHas OCTaHOBKA
3a7aul HEYETKOTO KJIACTEPHOTO aHAJIM3a. Y TOUHEHHAs IIOCTAHOBKA 3a/1a4M
HEUeTKOM KiacTepu3alid. AJNTOPUTM pELIeHUsT 3aJaud  HeueTKoi
KJIaCTEpU3allMi METOJIOM HEYETKHX c-cpefHuX. CpencTBa peleHus 3a1aqu

HCKHI/IOHHHC 3aHATUA

IK-1
IK-3




He4yeTKol kinactepusanuu B nakere Fuzzy Logic ToolBox.

32

Tema 3.1 "Heuerkas knacrepu3sanus B Fuzzy Logic Toolbox"

OOurasi xapakTepuUCTHKa 3aja4 KJIACTEPHOrO aHaiu3a. 3ajada HEeYeTKOH
KJIaCTepU3alny U aITOpuTM ee perreHus. O6mas GopmaabpHas MOCTaHOBKA
3a7aul HEYETKOTO KJIACTEPHOTO aHaK3a. Y TOUHEHHAs IIOCTAHOBKA 3a/1a4M
HEYETKOH KJIacTepu3alud. AJTOpUTM pELIeHHs 3aJadydl  HEYeTKOU
KJIaCTepH3alMU METOIOM HEUeTKUX c-cpefHuX. CpeicTBa peleHus 3a1a4u
HedeTKol kiacrepusanuu B makere Fuzzy Logic ToolBox. Pemenue
3a7aul HEYEeTKOH KJIacTepu3aluy B KOMaHAHOM pexxume. PeneHue 3amaun
HEYETKOM KJIAcTepu3alMd C MCIOIb30BAaHUEM CpEICTB TI'pauuecKoro
uHtepdeiica. PemieHue 3amaun ompeneneHMs uMCla  KIACTEPOB  JUIs
HEYeTKOU KiacTepusauuu B cucteme Scilab.

JlaboparopHbie
3QHSITHS

IK-1
IK-3
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Tema 3.1 "Heuerkast kiactepusaimust B Fuzzy Logic Toolbox" OcuoBbl
nporpammupoBanust B Scilab. Crpykrypa mporpammel.  M-daitbl.
VYcnoBHble omeparopsl M 1MKIBl B Scilab. Omeparopsl numkia.
IporpammupoBanue rpadukoB B Scilab. IIporpamMupoBanue (GpyHKIui B
Scilab.

JlaboparopHbie
3aHSTHS

IK-1
IK-3

34

Tema 3.2 "TloHsTHE HEWPOHHOM ceTH, ee PYHKIIMOHUPOBAHUE U OOy4CHHE.
Krnaccudukanust HepoHHBIX ceTeit”

Hcropust uccrnenoBanus B 00JacTH HEHPOHHBIX cereil. buomormyeckuii
Heifpon. CTpykTypa ¥ (YHKIHOHHPOBAaHHE HCKYCCTBEHHOTO HEWpOHA.
ITocranoBka 3amaunm oOyueHuss HeilipoHHoH ceru. Kiaccuduxarms
HEHWpPOHHBIX ceTei W ux cBoiictBa. DPdeKTUBHOCTL HEHPOHHBIX ceTeil.
MHorocnoitras HelipoHHast ceTb. Kpyr 3amad, pemaeMbIx € IOMOIIBIO
HEHpoHHBIX ceTel. Pemienue 3amad  Kiaccu(UKALWKM, PpaclO3HABAHUS
00pa3oB, NPOTHO3MPOBAHMS U YIPABICHHS C IOMOLIbIO YKa3aHHBIX
KJIACCOB HEWPOHHBIX CETEM.

JIeXIIMOHHBIE 3aHATHSA

[IK-1
IK-3

3.5

Tema 3.2 "[lonstre HEHPOHHOU ceTH, e (HYHKLIHOHUPOBAHUE U O0y4eHHE.
Knaccudukarps HelipoHHBIX ceTeit"

Mopenu WMCKyCCTBEHHOTO HeHpoHa VICKycCTBEeHHBIC HEWPOHHBIE CETH.
Merogbsl ¥ anrOpUTMBI  OOYYeHHs  HCKYCCTBEHHBIX  HEHPOHHBIX
HccnenoBanme mepcenTpoHHBIX ceTei. McciemoBaHWe — JIMHEHHBIX
HEeWpOHHBIX cereil. VccnenoBanne paavanbHbIX Oa3MCHBIX ceTel olriero
BHJIA.

JlaGoparopHbie
3aHATHS

IK-1
IK-3

Paznen 4. [IpakTuka paspador

KH HeHPOHHBIX ceTel

HaumenoBanue TE€MbI, KPAaTKO0€ CoAepKaHue

Buj 3ansiTus /
pa6otsi / popma ITA

Cemectp /
Kypc

KosmuecTBo
4acoB

KomnereHuunu

4.1

Tema 4.1 "[Taker NEURAL NETWORKS TOOLBOX"

Hasnauenne nakera Neural Networks Toolbox. O630p ¢yHkuuit makera
Neural Networks Toolbox. Co3nanue u uccrneoBaHue HEHPOHHBIX ceTeit
cpencrBamu nakera Neural Networks Toolbox.

HCKHI/IOHHHC 3aHATUA

IK-1
IK-3

4.2

Tema 4.1 "[laker NEURAL  NETWORKS TOOLBOX"
IIporpammupoBanue B Scilab. Pabora ¢ daitnamu B Scilab. ®ynkunu save
u load. ®yukuun fwrite u fread. dynkumu fscanf u fprintf. Oynkiun
imread u imwrite. O6paboTka n300pakeHuii B Scilab.

JlaGoparopHbie
3aHSTHS

IK-1
IK-3

43

Tema 4.1 "[Taker NEURAL NETWORKS TOOLBOX"

Muunnmanusanus naxkera Neural Network Toolbox. Oxuno Create New Data.
Oxno Create New Network. [luanorosas manenb Network. Mmmopt-
skenopt gaHHbIX B Neural Network Toolbox.

Heiiponnas cets ¢ mpsiMoii mepenadeit curaana. Peanmsamust mormaeckoit
¢yukun  "U". Annpokcumanus ¢yskuun. Knaccudukanus BXOAHBIX
BeKTOpOB. JlemoHcTparmonHsie npumepsl NNTool.

JlaboparopHbie
3aHATHS

IK-1
IK-3

4.4

Tema 4.2 "I'nOpuHble HEHPOHHBIE CETH, X OOyueHUE M HCIOIb30BaHHE"
Peanusanus BerauCIeHMi ¢ moMombio rpadudeckoro uatepdeiica GUI) B
Scilab. BeiBog ¢opmynsl B rpaduueckoe okHo. ['padudeckoe OkHO yist
BbI30Ba (YHKLMH ¢ rpedeckumu Oyksamu. Iloctpoenue rpadukos uepes
GUI-unTepdeiic.

JlaboparopHsle
3aHATUSL

IK-1
IK-3

4.5

Tema 4.2 "T'ubpunHble HEHPOHHBIE CETH, UX 00YYEHHE U UCTIONb30BaHuE"
Heuetkuii HelipoH. ApXUTEKTypa HeUeTKo! (rHOPUAHON) HEHPOHHOM CETH.
OOy4eHne ruOpuIHON HEWPOHHOU ceTu. PerieHne 3axaun kinaccupukanum
C OMOIIBIO THOPUIHOM HEHPOHHOI ceTH.

HCKHI/IOHHHC 3aHATUA

IK-1
IK-3

4.6

Tewma 4.2 "T'ubpunHbie HEHPOHHBIE CETH, UX 00YYEHHE U UCTIONb30BaHuE"
O6uras xapakrepuctuka ANFIS amanTuBHBIX CHCTEM HEHWPO-HEYETKOTO
BbIBOIA. [TOHSITHE HEMPOHHOI CETH M OCHOBHBIE CIOCOOBI €e 3aJaHusl.
I'mbpunHas cerb Kak aJaNTUBHAs CHCTEMa HEHpPO-HEUETKOTro BbIBOAA
Peamuzanmss ANFIS B cpene Scilab Ilpumep pemienust 3amadu Heipo-
HEYETKOTO BBIBOJIA.

JlaGoparopHhsbie
3aHATHSL

[IK-1
IK-3

4.7

Peammsarms B Scilab  GUI-kampkymsaTop ¢ JAByMS — pEXHMaMU:
CTaHIaPTHBIN, HHKECHEPHBII.

CamocTosTeIbHAS
pabora

24

IK-1
I1K-3

4.8

IToxroroBka K 1a00paTOPHBIM 3aHATHSIM.

CamocrosiTenbHast
pabora

36

IK-1
I1K-3

4.9

HOI(]"OTOBKa K HpOMe)KyTO‘{HOI‘/'I arTeCTaluu

DK3aMeH

36

IK-1
I1K-3




4. POHJ] OIIEHOYHbBIX CPEICTB

CrpykTypa W comepkaHue (OHAA OLCHOYHBIX CPEACTB M INPOBEOCHUS TEKYHIETrO KOHTPOJS M IIPOMEKYTOYHOH aTTecTallnu
npezacraieHsl B [Iprioxkennu 1 k paboueit mporpaMme JUCITUTLTHHEL.

5. YYHEBHO-METOAUYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI

5.1. YueOHble, HayYHbIe H METOAMYECKHE U3TAHUS

ABTOpHI, Bubnuorexa /
3arnaBue WznarenscTBO, IO
COCTaBUTENHU Konnuectso
1 Bapckwuii A. B. Jlornueckue HEWPOHHBIE CeTH: y4eOHOE TOcoOue Mocksa: UnTepuer- OBC «YHuBepcurerckas
YHuBepcureT 6ubnoTexa OHIAKH»
HNudopMamoHHbIX

Texnonorunit (MHTYUT))|
Bunom. JlaGoparopust
3HaHui, 2007

2 Konoxonpankosa A. 1., | Cienpaszens! nadopMaruku: Beenenne B MatLab: | Mocksa, bepnun: lupekr- | 9BC «YHuBepcurerckas
Kupenbepr A. T. y4eOHoe mocodue Menua, 2014 OuOIMOTEKa OHJIAITHY»
3 NubopMannoHHbIe CUCTEMBI U TeXHONOTHHU: KypHal | Opein: [ocyHUBEpCUTET — OBbC «YHuBepcuTeTcKas
VHIIK, 2015 OuOIMOTEeKa OHJIANHY
4 Conosses B. B., HccnenoBanue HEUETKUX CHCTEM YIIPABICHUS B Taraupor: FOxHbIH OBbC «YHuBepcurerckas
[lanpuna B. B., cpene Matlab: yue6HOe mocobue (benepanbHbIi OuOIMOTEeKa OHJIANHY»
IlecroBa E. A. yHUBepcurert, 2015
5 Conosbes B. B., OCHOBBI HEUETKOTO MOJIeNUpoBaHus B cpesie Matlab: | Pocto-Ha-Jlony: FOxubiii | OBC «YHuBepcuTeTcKas
Hanpuna B. B., y4ebHoe mocodue dbenepanbHbIit OHOIMOTEKA OHJIAH»
IMecroBa E. A. ynusepcurer, 2015
6 Topoxanuna, E. U. Heitponnsie cetr: yueOHOE mocodue Camapa: IToBomKCKMiA OBC «IPR SMART»
TOCyIapCTBEHHBIN
YHHBEPCUTET

TEJICKOMMYHUKALUUN U
nndopmaruku, 2017

7 [TaBnosa, A. U. HNHdopManimoHHbIC TEXHOIOTHH: OCHOBHEIC Hosocubupck: 9BbC «IPR SMART»
TIOJIOYKEHHUS TEOPUH UCKYCCTBEHHBIX HEHPOHHBIX Hosocubupckuii
cereil: yueOHOe mocodue roCy/IapCTBEHHEII
YHUBEPCUTET SKOHOMHKHU U
ynpasneHus «HUHX»,
2017
8 [llakun, B. H., OCHOBBI pa0OThI C MATEMATHYECKUM MTAKETOM MockBa: MockoBckuHit OBC «IPR SMART»
Cemenosa, T. 1. Matlab: yue6HO€ ocoOue TEXHUYECKUH YHUBEPCUTET
CBSI3U ¥ UHPOPMATHKH,
2016
9 benozeposa I. U., Heuetkas oruka u HEHpOHHBIE CEeTH: yueOHOE Jluneuk: JInnenkuit OBbC «YHuBepcureTckas
Ckynnes . M., nocooue roCyIapCTBEHHBIN O6ubIMoTEeKa OHJIANHY»
Kononosa 3. A. eaarornyecKui

yausepcureT um. [LI1.
CemenoBa-Tsan-11laHckoro,
2017

5.2. IlpodeccuonanbHble 0a3bl JAHHBIX U HHPOPMALMOHHBIE CIIPABOYHBIE CHCTEMbI

NCC "Koncynsrantllnoc"
HCC "Tapant"http://www.internet.garant.ru/
Ob6mepoccuiickuii MaTeMaTnieckuii moprai (MHGopMaIMoHHas ciucrema)http://www.mathnet.ru/

5.3. [lepeueHb MPOrpaMMHOro odecrneyeHust

Onepanmonnas cucrema PEJ] OC
Scilab

5.4. YueOHO-MeTOAHYECKUE MATEPHAJIbI 111 00y4AI0LIHXCSH ¢ OrTPAHMYCHHBIMHU BO3MOKHOCTSIMH 30POBbSI

HpI/I HeOﬁXOIII/IMOCTI/I 110 3asIBJICHHUIO o6yqalomeroc;l C OTrpaHUYCHHBIMU BO3MOKHOCTAMU 310POBBA y‘le6HO-MeTOZ[I/I‘-IeCKI/Ie Marepuabl
HpPEeOCTaBIAIOTCA B (hOpMax, aJalTHPOBAHHBIX K OTPAHUUYCHUSAM 3I0POBbS M BOCHPHUATHS MH(popMarwu. [ Ml ¢ HapyHUIEHHSIMHU
3penus: B hopme ayauodaiina; B meyaTHoi GpopMe yBelHYeHHbIM mpudToM. st KL ¢ HApYUICHUAMHU CliyXa: B (JopMe SIEKTPOHHOTO
JAOKYMCHTA, B e4aTHOH (bopMe. I[J'IS[ Jinl ¢ HapyHICHHUAMU OIIOPHO-ABUTATCIBHOIO allrapara: B (bOpMC OJICKTPOHHOI'O JOKYMCHTA, B
neyaTHoM opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JTUCHHUIIJIMHBI




ITomemenns aIst BcexX BHIOB PadoOT, MPEXyCMOTPEHHBIX YYEOHBIM IUIAHOM, YKOMIUICKTOBAaHBI HEOOXOIMMOM CIIeIMaN3UPOBAHHON
y4eOHOI MeOesbI0 U TEXHUYECKUMH CPEACTBAMH O0YUIEHUSI:

- CTOIIBL, CTYJIbS;

- IePCOHAIFHBIA KOMIIBIOTEP / HOYTOYK (TTepEeHOCHOMH);

- IIPOEKTOD;

- 9KpaH / UHTEPAaKTHBHAs JOCKa.

JlaGopatopHble 3aHATHS TPOBOIATCS B KOMIBIOTEPHBIX KilaccaxX, pabodne MecTa B KOTOPBIX O00OpYHZOBaHBI HEOOXOIMMBIMU
JWIEH3UOHHBIMH W/WIH  CBOOOTHO pPACHPOCTPAHSIEMBIMH IIPOTPAMMHBIMU CPEICTBAaMH M BBIXOXOM B MHTepHeT, w/mm B
CIEHUATN3UPOBAHHBIX JIADOPATOPUSX, IPEAYCMOTPEHHBIX 00pa30BaTENbHON POrPaMMOil.

ITomemenus Uit CaMOCTOATENBHON PabOTHl 00YYAIOIIMXCSl OCHAIIECHBI KOMITBIOTEPHOH TEXHHKOH ¢ BO3MOXXHOCTBIO HMOJKIIIOYECHHS K
cetr "MHTEpHET" M 00ECTICUCHNEM JTOCTYTIA K 3JICKTPOHHON HH()OPMAIIMOHHO-00pa30BaTeIbHOM cpee.

7. METOIUYECKHUE YKA3ZAHUSA JJISA OBYYAIOIIUXCSA IO OCBOEHUIO JUCIIMITIMHBI

MCTOI[I/I‘ICCKI/IC YKa3aHus 110 OCBOCHHWIO JUCHUIIIIMHBI TPEACTABJICHBI B HpI/UIO)KCHI/II/I 2K pa60qel71 nporpamMme JUCHUIIIINHBI.




Ipuioxkenne 1

®OHJ OHEHOYHBIX CPEJACTB
1 Onucanue mnoka3aTeieli U KpUTepUEB OIeHMBAHWS KOMIETEHIUMH Ha Pa3JIMYHBIX JITamax HX
(opMupOBaHNS, ONIUCAHUE LKA OLlEeHNBAHUSA

1.1.J1oka3zaTesny U KpUTEPUHU OLIEHUBAHUSI KOMIETEHIINMN:

3VH,
KOMIIETEHIIHIO

COCTaBJIAIOIIUC

Iloxazarenn OLICHHUBaHUA

Kpurepun oneHnBaHus

CpeactBa
OIICHUBAHHS

IIK-1 - cmocodeH HCMOIb30BATh METOABI W HHCTPYMEHTAJIbHbIE CPEACTBA HCCJIEAOBAHHS O00BEKTOB MNPO(ecCHOHATBbHOI
JesiITeJIbHOCTH, (poOpMaIN3alU TPeIMeTHOH 00/1aCTH ¢ Y4eTOM OrpaHMYeHHit

3. OCHOBHBIE TIOHATHSA W3 | 3HAET METOMOJOTHH pa3paboTKu | chopmupoBasimeecs: cucremarndeckoe | O (6 cemectp (1-
obmactu pa3paboTKH | mporpaMMHOTO obecrieueHus; | 3Hanwe  Mertomodoruu  paspaborku | 20);
MPOTPaMMHBIX CHCTEeM, | IpaBWIa  HANWCAHWS [OHATHOH | mporpamMuoro obecmedenus; mpasui | 7 cemectp (1-32));
MIpUMeEHsIeMble METPUKH, METO/IBI | TECTOBOM  JOKYMEHTAlUH  (TeCT- | HalucaHus MOHATHOU tectoBoit | 3 (1-20);
U UHCTPYMEHTAJIbHBIE CPEJICTBA | KEHCHI, TECTILJIaHbI) IIpH | JOKYMEHTALUU (tecr-keiicor, | D (1-32)

MOATOTOBKE K ONpOCYy, 3adeTy M | TECTIUIaHBI) NIPH OTBETE Ha BOIPOCHI

9K3aMEHY OIpoca, 3a4eTa W dK3aMeHa
V. NIPUMEHATH OCHOBHBIE | IPUMEHSAET METOMAbl YIPAaBJICHUS | KOPPEKTHOCTh, TpuUMeHeHus wmeroaoB |JI3 (6  cemectp
METOIBI pa3paboTKu | mporeccamu pas3paboTku | ympaBieHust Tmporieccamu paspabortku | (JI31-J138),
nporpaMMHOr0  obecrieyeHus; | TpeOOBaHM,  OIIGHKM  PHCKOB, | TpeOOBaHMHA, OLICHKH puckos, | 7 cemectp (JI31-
MPUMEHSTh OCHOBHBIE | MPUOOpETEHNs], MPOEKTHPOBAHMUS, | IPHOOPETEHNS, npoektupoBanus, | J137));
WHCTPYMEHTEI pa3paboTKy | KOHCTPYHPOBAHUS, TECTHPOBAHMS, | KOHCTPYHPOBAHUS, tectupoBanus, | [1033 (1-3);
MIPOTPaMMHOTO 00ECIIeYeHNUS 9BONIOLIMU M CONPOBOXKICHHS NPH | 9BoMIONMH u  conpoBoxaeHus npwu | 103D (1-3)

BBIIIOJTHEHUH ~ JTa0OPAaTOPHBIX W | BBHIIOJIHEHUH 71a00paTOPHBIX n

MPaKTHKO-OPUEHTUPOBAHHBIX MIPaKTUKO-OPUEHTUPOBAHHBIX 3a/laHUI

3aJaHUH
B.  ocHOBHBIMH  MeTojamu | pa3pabaTbIBaeT MIPOTPaMMHOE | KOPPEKTHOCTH paspabotku | JI3 (6 cemecTp
pa3paboTku IporpaMMHOTO | obecriedeHre TpH  BBIIOJHEHUH | IporpaMMHOro  obecneuennst  npw | (JI31-JI38),
obecrieueHns; OCHOBHBIMH | 1a00OpaTOpPHBIX U MPaKTHUKO- | BHIIOJIHEHIH mabopaTOPHBIX u|7 cemectp (JI31-
HHCTPYMEHTaMHU pa3paboTKH | OPHEHTHUPOBAHHBIX 3aTaHUI MIPaKTHKO-OPHEHTHPOBAHHBIX 3amanuit | JI37));
POTPaAMMHOTO 00eCTIeUeHHS 11033 (1-3);

11033 (1-3)

IK-3 —cnocoden pa3padaTbiBaTh KOMIOHEHTHI NPOrPaMMHBIX KOMILIEKCOB (B TOM 4HcJe WHTepdeiichl, apaiiBepa,

KOMIIWJIATOPBI, 3arpy34uKH,

cOopmuKH,

HHCTPYMEHTAJBbHBIX CPEACTB U TEeXHOJOT i MporpaMmmMHupoOBaHUsA

CHUCTEMHBIC yTI/lJlI/IT])I) u 0a3 JAHHBIX ¢ HCHOJIB30BAHUEM COBPEMEHHBIX

3. ocHOBB WH(OpPMATHKH ¥ | 3HAET TPOTrpaMMHBIE  cpeacTBa | copmupoBaBmieecss cucremarmdeckoe [ O (6 cemectp (1-
MPOTPaMMHUPOBAHUS CHCTEMHOTO, NPUKIAZHOTO U | 3HAHWE TIPOTPAMMHBIX cpexncts | 20);
CIICIHATBHOTO Ha3HAYCHUSI, | CHCTEMHOTO, MPHUKIIATHOTO u | 7 cemectp (1-32));
MHCTPYMEHTAJIbHbIE CPEICTBa, | CIenHaIbHOro HazHauenus, | 3 (1-20);
SI3BIKU u CHCTEMBI | HHCTPYMEHTAIBHBIX CPEICTB, s3bIKOB U | D (1-32)
MPOrpaMMHUPOBAHUS IpH | cUcTeEM MIPOrpaMMHUPOBaHUS npu
MOJrOTOBKE K OMNpOCY, 3aueTy U | MOATOTOBKE K ONpOCYy, 3adeTy H
SK3aMEHY SK3aMEHY
VY. ucnons30BaTh COBPEMEHHBIE | MCIIONB3YET MPOrpaMMHBIE CpPeACTBa | chopmupoBaBieecs —cucrematndeckoe | JI3 (6 cemectp
TEXHOJIOTUHU pa3paboTKH | CHCTEMHOTO, MIPUKJIaTHOTO U | yMCHHE WCHOJB30BaHUs mporpamMMHusix | (JI31-J138),
MPOTrpaMMHBIX MPOJYKTOB CHENHAaNTbHOrO HAa3HAYeHUs, | CPEACTB CHCTEMHOro, mHpukiagHoro u |7 cemectp (JI31-
MHCTPyMEHTAIbHBIC CpPE/CTBa, | CrennanIbHOTO HasHavyenus, | JI37));
SI3BIKU u CHCTEMBI | HHCTPYMEHTAIIbHBIX CPEACTB, s13bIkoB U | 1033 (1-3);
IIPOrPaMMHUPOBAHUSL IIPY | CUCTEM IIPOrPaAMMUPOBAHMSL npu | 11033 (1-3)
BBIIIOJTHEHNH ~ JTa0OPAaTOPHBIX W | BBHIOJIHCHUH 1a00paTOPHBIX "
MPaKTHKO-OPUEHTUPOBAHHBIX MIPAaKTUKO-OPUEHTUPOBAHHBIX 3a/IaHNI
3aJaHuN
B HaBBIKaMH pa3paboTKu | BajeeT HaBbIKaMH NpUMEHEHUs | chopMupoBasieecss cucremarnuyeckoe | JI3 (6 cemectp
ANTOPUTMOB B BHJIE OJIOK-CXEMEBI | MPOrPaMMHBIX CPEICTB CUCTEMHOTO, | BlageHne  HaBblkamMu  npumenenus | (JI31-JI38),
M COCTaBJICHHS IUIaHA PYYHOTO | IPUKJIAQAHOTO W CHEHHAIbHOTO | MPOrpaMMHBIX CPEACTB CHUCTEMHOTO, | 7 cemectp (JI31-
TECTHUPOBAHUS Ha3HAUeHHs, HMHCTPYMEHTAIBHBIX | IPHUKIIAJTHOTO u cnenuanbHoro | JI37));
paspabaTeIBaeMOro CpPelICcTB,  S3BIKOB WM CHCTEM | Ha3HAYCHHUS, uHCcTpyMenTansHbix | 11033 (1-3);
MIPOTPaAMMHOTO MTPOAYKTA MIPOrPaMMHUPOBAHUS TIpH | CPEACTB, SI3LIKOB u cucrem | I103D (1-3)
BBIIIOJIHEHMH ~ JIa0OPAaTOPHBIX U | IPOrpaMMHUPOBaHKS TPH  BBINOIHEHUH

HpaKTI/IKO-OpI/IeHTI/IpOBaHHbIX
3aJaHuMN

n1a00paTOPHBIX u
OPUEHTUPOBAHHBIX 3aJIaHUN

MPaKTHUKO-

O — sonpocwl ons onpocy, JI3 — nabopatopusie 3aganus, 11033 - npakTUKO-OpUECHTHPOBAHHBIC 3a[aHUS K
3aueTy, [103D - mpakTUKO-OpHUEHTUPOBAHHBIC 3aJIaHUS K SK3aMEHY, D — 80NPOCHL K IK3AMEHY, 3- B0ONPOCHL K

3auemy.




1.2 IlIxanbl OLlEHUBAHUS:
Tekymuii KOHTpOJIb YCIIEBAEMOCTHM M IPOMEXKYTOYHAsI aTTECTalUsl OCYIIECTBISIETCS B  paMKax
HAKOMUTEJIbHOM OaJIbHO-peUTHHTOBOM crucTeMbl B 100-0ayuibHOM mIKae.
6 cemectp
- 50-100 6amnoB (3auer);
- 0-49 GannoB (He3auer).
7 cemecTp
- 84-100 GamtoB (OIIEHKA «OTIUYHOM);
- 67-83 GayyIoB (OIIEHKA «XOPOIIO»);
- 50-66 6annoB (OlEHKA YIOBICTBOPUTEIIHHO);
- 0-49 6amioB (OIeHKa HEYIOBICTBOPUTEILHO).
2 TunoBble KOHTPOJbHbIE 3aJaHUS WM HHble MaTepUajbl, HEOOXOAMMBbIE 1JIsl OLEHKH 3HAHMIA,
yMeHHMii, HAaBBIKOB M (WJHM) OMNbITA [eATeJbHOCTH, XAPaKTEePH3YIOIIUX 3Tanbl (opMUpOBaHUSA
KOMIIeTeHIIUI1 B polecce 0CBOeHUsI 00pa3oBaTeIbHOM NPOrpaMMbI
Bomnpocsl k 3a4ery
1) Heuetkas anreOpa kak pacimmpenue 0yJieBor aareopsl
2) Bo3HukHOBEHHE HEUETKUX MHOXECTB. HeueTkast moruka. Msirkue BHIYUCIICHHUS.
3) JIunrBucTryeckasi HeONpeAeIeHHOCTh. HeueTkas Jioruka u Teopusi BEpOATHOCTEH.
4) Onpenenenust HeUeTKUX MHOXecTB. luarpamma 3aze. [IpencraBienust HeueTkuX MHOkeCTB. [luarpamma
Benna.
5) XapakTepucTUKH, ONEpaIlK, CBOMCTBA HEUETKUX MHOYKECTB
6) OcHOBHBIE TUIIBI (PYHKITUH TPUHAIIICKHOCTH. HedeTkue oTHOIIEHUS
7) OnpeneneHnst HEYETKON U JIMHIBUCTUYECKON IEPEMEHHBIX.
8) HeueTkue BeIMUMHBI, YKCIIa U HHTEPBAJIbI.
9) TpeyronbHble HEUETKHE YKMCIIA U TPAIIELIUEBU/IHbIE HEUETKUE UHTEPBAJIbI
10) ITonsiTHEe HEUETKOTO BBICKA3bIBAHMS U HEYETKOTO Mpeankara. Heuetkue npeaukaTsl.
11) OcHOBHBIE JIOTUYECKUE OIEPALMU C HEYETKUMH BBICKa3bIBaHUAMU. Jlormueckoe OTpUIIaHME HEYETKHX
BBICKa3bIBAaHUU.
12) JIornueckast KOHbIOHKIUS HEYETKUX BbICKa3bIBaHUM. JIornyeckas TM3bIOHKIMS HEYETKUX BbICKA3bIBAHUM.
13) Heuetkas nmrumukarus. HeueTkas SkBUBaJIeHTHOCTh. [IpaBuiia HEYETKUX TTPOTYKITHA.
14) TIpssimoii u 0OpaTHBIN METOIBI BEIBOIA 3aKIIFOUEHUH B CHCTEMaxX HEUETKUX MPOIYKINH
15) bazoBas apXuTeKkTypa CUCTEM HEUETKOro BbIBO/Ia. OCHOBHBIE ATAIBI HEUETKOTO BbIBOIa. POpMUpOBaHUE
0a3bl MPaBUJI CUCTEM HEUETKOTO BBIBOJIA.
16) ®@azsuduxanus (Fuzzification). ArperupoBanue (Aggregation). AxktuBuzanus (Activation).
Axxymynsius (Accumulation). Hedazsuduxanus (Defuzzifica tion).
17) OcHoOBHBIE aNTOpPUTMBI HEYEeTKOro BhIBOAAa. AnroputM Mampaanu (Mamdani).Anroput™m Llykamoro
(Tsukamoto). Anroputwm Jlapcena (Larsen). Anroputm Cyreno(Sugeno).
18) IIpumepsl UCTIONB30BAHUS CHCTEM HEYETKOIO BBIBOJIA B 33]]a4ax YIIPaBJICHUS.
19) OcHoBHbIe sneMenTsl cucteMbl SCILAB. OcHoBHBIE Tpuemsl paboTsl B cucteme SCILAB.
20) Penakrop cucrem Hewetkoro BbiBoja FIS. Pemakrop dyHkiuit mpunagiexxHoctd. Penakrop mpaBui
CUCTEMBI HEYETKOro BbIBoja. IIporpamMma mpocMoTpa mpaBHil CUCTEMBI HEUETKOro BbiBoja. IIporpamma
MIPOCMOTpPA MOBEPXHOCTH CUCTEMbI HEYETKOTO BHIBOJA.

IIpakTHKO-OPHEHTHPOBAHHbIE 32IaHUA K 3a4eTy
1. Pa3zpaboTka ynpaBieHYeCKUX pEKOMEHAAINN M0 MOAU(PHUKAIINN HEYETKOW MOJIEIH.
2. Peamuzanus B SCILAB GUI-kanbKyIaTop CTaHIAPTHBIM PEKUMOM.
3. Peanuzanus B SCILAB GUI-kanbKyasTop ¢ peXUMOM HHKEHEPHBIH.
Kpurepun onenuBanus:
50-100 GamnoB (OIEHKA «3a4TE€HO») — W3JIOKEHHBIM MaTepual (akTHYECKH BEpeH, HaJUYue TIIIyOOKUX
HCUYEPTBIBAIOIINX 3HAHUI B 00bEME MPOMACHHONU MTPOrpaMMBbl JUCITUTIIIMHBI B COOTBETCTBUH C MTOCTABICHHOMN
porpaMMoil Kypca 1Leibio 00yueHHsl; paBUIbHbIC, YBEPEHHBIE JCHCTBHUS MO MPUMEHEHHUIO MOIYYEHHBIX
HABBIKOB U YMEHUM NP pEHIeHUH IPAKTUKO-OPUEHTUPOBAHHBIX 33JaHUN, TPAMOTHOE U JIOTHYECKH CTPOHHOE
U3JI0KEHHE MaTepHaia Ipu OTBETE, YCBOCHUE OCHOBHOW M 3HAKOMCTBO C JIOTIOJHUTEIIBHOM JTUTEPATYpPOIA;
- 0-49 6anoB (o11eHKA «HE 3aYTEHOY» ) — OTBETHI HE CBSI3aHBI C BOMPOCAMU, HATMYUE TPYOBIX OITMOOK B OTBETE,
HETMIOHUMAaHUE CYIIHOCTH M3JIaraéMoro BOINpPOCA, HEYMEHUE MPUMEHSATh YMEHHUS M HaBBIKU MPU PEIICHUH



MPAKTUKO-OPUCHTHPOBAHHBIX 3aI[aHI/II>'I, HCYBCPCHHOCTL W HCTOYHOCTH OTBCTOB Ha AOIOJHUTCIBHBIC W
HaBOAAIINUE BOIIPOCHI.

Bonpocsl k 3k3ameHy
1) Obmast xapakTepuCTHKA 33/1a4 KJIACTEPHOTO aHaIu3a. 3ajJaya HEYETKON KJIacTepu3allii U alrOPUTM ee
peleHus.
2) O6mas (opmanbHas MOCTAHOBKA 3a/la4d HEYETKOTO KJIACTEPHOTO aHaju3a. Y TOYHEHHAas MOCTaHOBKA
3aJjauu HEYEeTKOH KlacTepu3aluu. AJIrOpUTM PELICHHUs 3314l HEUETKON KI1acTepu3alii METOA0M HEYETKUX
C-CpEHHUX.
3) CpenctBa penieHus 3a1a4u HEYeTKOM KinacTepusaiuu B nakete Fuzzy Logic ToolBox.
4) Ucropus uccnenoBaHus B 001aCTH HEHPOHHBIX ceTell. buonornueckuii HeHpoH.
5) CtpykTypa u (pyHKIIMOHHPOBAHHUE UCKYCCTBEHHOTO HelipoHa. [locTaHoBKa 3a1aun oOy4YeHHs] HEUPOHHOM
CETH.
6) Kimaccudukanusi HEHpOHHBIX CeTel U UX CBOMCTRA.
7) O dexTuBHOCT HEHPOHHBIX ceTeil. MHOTOCIOiHAS HEHPOHHAS CETh.
8) OOyueHue neprenTpoHa.
9) Heiiponnas cetb ¢ npsiMOi niepejauei curHana.
10) AnmpokcuManust pyHKITUH.
11) Knaccudukanust BXOAHBIX BEKTOPOB.
12) Pemenue 3aau kiaccu(puKalyy, pacno3HaBaHus 00pa3oB, IPOrHO3UPOBAHMS U YIIPABJIEHUS € [IOMOLIbIO
YKa3aHHBIX KJIACCOB HEUPOHHBIX CETEH.
13) Hasnauenue makera Neural Networks Toolbox. O630p ¢yukimii makera Neural Networks Toolbox.
14) Coznanue u uccinenoBanne HEHPOHHBIX ceTeil cpeacTBamu nakera Neural Networks Toolbox.
15) lemonctpanuonnsie mpuMmepbl NNTool.
16) Peanuzanus norudeckoit ¢pynkiuun "N".
17) Peanuzanms norudeckort pynkiuun "MIJTA".
18) Peanuzauus nornyeckoit pynkuuu "HE".
19) HeueTkuii HelpoH. ApXUTEKTypa HeUeTKOUN (ruOpHIHOIT) HEHPOHHOM ceTu.
20) O6yueHnue ruOpUAHON HEHPOHHOI ceTH.
21) Pemenue 3aaun ki1acCU(pUKALUU C TIOMOIIBIO THOPUIHON HEHPOHHOU CeTH.
22) Ocnossl nporpammupoBanus B SCILAB. Ctpykrypa nporpammsl. M-¢aitisl.
23) Ycnoable orepatops! U mukiisl B SCILAB.
24) Onepatopsl IUKIIA.
25) IporpammupoBanue rpadukoB B SCILAB.
26) IIporpammuposanue ¢pynkuuit B SCILAB.
27) Pabora ¢ ¢aitmamu B SCILAB. ®ynkiun save u load. @ynknuu fwrite u fread.
28) Pabora ¢ ¢aitnamu B SCILAB. ®ynkiuu fscanf u fprintf. @ynkuuu imread u imwrite.
29) OopadoTka nzodpaxennii B SCILAB.
30) Peanuzanus BerurcaeHui ¢ nomorpio rpagpudeckoro uarepdeiica GUI) B SCILAB.
31) ANFIS- aganTuBHBIE CHCTEMBI HEHPO-HEYETKOTO BHIBO/IA.
32) IIporpammHbie GUOIHMOTEKH JUISL TOCTPOEHUS U 00yUeHHS HEHPOHHBIX CeTel.

I[IpakTHKO-OpHEHTHPOBAHHBIE 3aJaHNUS K IK3aMeHY
1.Peanu3aruisi CHCTEMBI HEYETKOTO BBIBOJIA [T MOJISIIMPOBAHHSI CUTYaIlH Habopa CIIOPTCMEHOB B KOMAHITy.
Pazpabotka HedeTkux mepemeHHbIX. DopmupoBaHue MpaBui BbIBoja. [loBepxHOCTH BBIBOAA. Mmwurarus
MOJIETIH.
2.Pazpa0oTka HEYETKOM MOJIeNM OIpeNeNIeHUs] pa3Mepa 4aeBbIX B pecTopaHe. Pa3paboTka HEYeTKHxX
nepeMeHHbIX. @opmupoBaHue npaBui BbIBoAa. [loBepxHocTu BbIBoja. Mmuranus monenu. Paspaborka
YIPaBICHYECKUX PEKOMEHIAINN TI0 MOJU(PHUKAIIMN HEYETKOW MOJIEIH.
3.Peammmzarus B SCILAB GUI-kanbKyIsTOp C IBYMsI peKUMaMU: CTaHIaPTHBIN, WHKEHEPHBIH.
Kpurepun oneHuBanus:
- 84-100 GamioB (OIlEHKA «OTJIIMYHO») - M3JIOKEHHBIM Martepuan (pakTUYECKH BEpPEeH, HATMYHE TITyOOKHX
WCUEPIBIBAIONINX 3HAaHMW B 00BeMe MPOHAEHHOH NPOrpaMMbl JUCHMIUIMHBI B COOTBETCTBUH C
MOCTaBJIEHHBIMU MPOTPaMMOM Kypca IeJIIMU U 3a/1ayaMu 00y4eHUsl; IpaBUiIbHbIE, YBEPEHHBIE IEHCTBUS T10
MPUMEHEHMIO TIOTYYEeHHBIX 3HAaHUN Ha MPAKTUKE, TPAMOTHOE M JIOTHYECKU CTPOWHOE M3JI0KEHHE MaTepHrasa



IIPU OTBETE, YCBOEHUE OCHOBHOM M 3HAKOMCTBO C JOIOIHUTEIBHOU JINTEPATY PO,

67-83 6aToB (OLIEHKA «XOPOIIIOY») - HATMYKE TBEPABIX U JOCTATOYHO MOJHBIX 3HAHUN B 00bEeMe TIPOHICHHOM
pOTrpaMMbl JUCLUUIUIMHBL B COOTBETCTBUU C LENISIMU OOyYEHUS, NPAaBUJIbHBIC JICHCTBUS MO MPUMEHEHHIO
3HaHUM Ha [pPaKTUKE, YETKOE MW3JI0KEHHEe MaTepuaya, JOIyCKAIOTCS OTAEIbHbIE JIOTUYECKHE U
CTUJIMCTUYECKHE IOTPEIIHOCTH, OOYYaroIIUiiCsl yCBOWJI OCHOBHYIO JIUTEPATypy, PEKOMEHIOBAaHHYIO B
paboueill mporpaMme JUCLUIUIMHBL,

- 50-66 OanoB (OIleHKa YIOBIECTBOPUTEIBHO) - HATMUKE TBEPJBIX 3HAaHUI B 00beMe MPOIIEHHOTO Kypca B
COOTBETCTBUM C LEJIAMU OOYYEHHUs, H3JIOKEHHE OTBETOB C OTAEIbHBIMHU OIIMOKaMH, YBEPEHHO
HCIPABICHHBIMU TI0CJIE JOMOJIHUTENIBHBIX BOIPOCOB; IIPABWIBHBIE B LEIOM AEMCTBHS MO HNPUMEHEHUIO
3HAHUH Ha MPaKTHUKE;

- 0-49 GaoB (O1IEHKA HEYAOBIETBOPUTENHHO) - OTBETHI HE CBSA3aHBI C BOIPOCAMU, HAINYHE TPYOBIX OIMOOK
B OTBETE, HENOHMMAaHHE CYIIHOCTH H3JIaraéMoro BOIPOCA, HEyMEHHE NPHUMEHSATh 3HAHUS Ha IPAKTHUKE,
HEYBEPEHHOCTb U HETOYHOCTh OTBETOB Ha JIONIOJHUTENIBHBIE ¥ HABOASIIUE BOIIPOCHD).

Bomnpocsl 1i1s onpoca
6 cemecrp

1) Heuerkas anreOpa kak pacmupeHue OyaeBoid aareopbl
2) Bo3HMKHOBEHUE HEUETKUX MHOKECTB. HedeTkas noruka. Msrkue BeIYMCICHHUS.
3) JIunrsucTuyeckast HeonpeaeNeHHOCTb. HeueTkas ioruka u Teopusi BEpOSATHOCTEN.
4) Onpenenenus HeYeTKUX MHOKeCTB. Jlmarpamma 3ane. [IpeacraBieHuss HeYeTKUX MHOXECTB. [[narpamma
Benna.
5) XapakTepuCTUKH, ONEpaliH, CBOMCTBA HEYETKMX MHOXKECTB
6) OcHoBHBIE TUITBI (HYHKIHMNA TPUHAAIS)KHOCTH. HeueTkne oTHOIEHHS
7) OnpeneneHuss HEYETKOW U IMHTBUCTUYECKON TIEPEMEHHBIX.
8) HeueTkue BeIMUMHBI, YUCIIa U UHTEPBAJIbL.
9) TpeyronbHble HEUETKHE YNCIIAa U TPANELUEBUIHbIE HEUETKUE HHTEPBaIbI
10) [ToHATHE HEYETKOTO BHICKA3bIBAaHUS U HEUETKOrO Ipeaukara. HeueTkue mpeauKaTsl.
11) OcHoBHbIE JOrMYECKHE ONEpallMi C HEUETKUMHU BBICKa3bIBaHUAMHU. Jloruueckoe oTpUllaHWE HEYETKUX
BBICKA3bIBAaHUI.
12) Jlormdeckass KOHBIOHKIIMS HEYETKHMX BBICKAa3bIBaHWW. Jlormueckass NHU3BIOHKIMS  HEYETKUX
BBICKA3bIBaHUI.
13) Heuetkas umruinkanus. HeueTkast 3kBUBaneHTHOCTh. [IpaBuia HEUETKHUX MPOTYyKLIUH.
14) Tlpsimoii 1 0OpaTHBINM METOJIBI BRIBO/IA 3aKIIFOUEHUI B CUCTEMAaX HEUETKUX MPOAYKIIUN
15) ba3zoBas apxuTeKTypa CUCTEM HEUETKOro BbiBoj1a. OCHOBHBIE ATallbl HEYETKOro BbiBoJ1a. DopMupoBaHue
6a3bl MpaBUJI CUCTEM HEYETKOI'O BBIBOA.
16) ®azsudukauusa (Fuzzification). ArperupoBanue (Aggregation). AxrtuBuzanus (Activation).
Axxymysiius (Accumulation). edassuduxanms (Defuzzifica tion).
17) OcHOBHBIE aJTOPUTMBI HEYETKOro BbIBOAA. AnroputM Mampaanu (Mamdani).Anroputm LlykamoTo
(Tsukamoto). Anroputm Jlapcena (Larsen). Anroputm Cyreno(Sugeno).
18) IlpuMepsl NCHIOIB30BAaHUS CHCTEM HEYETKOTO BBIBOJIA B 33aJla4ax YIpaBICHHUS.
19) OcHoBHble sneMenTsl cucteMbl SCILAB. OcHoBHBIE puemsl paboThl B cucteme SCILAB.
20) Penaktop cuctem Heuetkoro BbiBoja FIS. Pemaktop ¢dynkumit mpunamiexxHoctu. Pemakrop mpasui
CHUCTEMBI HEUETKOTo BbIBOAA. lIporpamma mpocMmoTpa IpaBHJI CUCTEMBI HEUETKOTo BbIBOAa. IIporpamma
MIPOCMOTpa MOBEPXHOCTH CUCTEMbI HEYETKOTO BBIBOA.

Kpurepun onenuBanus:

MaxkcuManbHOe KOTHuecTBO OaimioB: 20 6aios.

Bo Bpems ompoca o0yuaeMoMy 3a7al0TCS S BOIIPOCOB.

3a oauH OTBET 00y4YaeMbIi MOTyYaeT:

4 6. — 3a IpaBUJILHBIN OTBET;

3 6. — mpu oTBeTE OBLIM TOMYIIECHBI HETOYHOCTH, HE BIUSIONINE HA PE3yIIbTAT;
2 6. — pu OTBETE OBLIU JAOMYIICHBI OIIHOKH;

1 6. — mpu oTBeTE OBUIN TOMYIICHBI CYIIECTBEHHBIE OLUTHOKH.

0 6. — He OTBETHJI Ha BOTIPOC.




7 cemecTp
1) OOmiast xapakTepUCTHKA 3a/a4 KJIACTEPHOTO aHajau3a. 3ajadya HEUETKOW KIIACTEPU3AIMH M aJITOPUTM €€

pereHus..

2) OOmas (opmanpHas MOCTAaHOBKA 3aJaud HEYETKOrO KJIACTEPHOTO aHalin3a. Y TOUHEHHas MOCTaHOBKa
3aJ]auu HEYETKOH KlacTepHu3aluu. AJITOPUTM PELICHHUS 3314 HEUETKON KIIaCTepU3aIllii METOAOM HEUETKUX
C-CpEIHHUX.

3) CpencrBa peieHus 3ajaun HeUYeTKOU Kiactepusanuu B nakere Fuzzy Logic ToolBox.

4) Vctopus ucciaenoBanus B 00JacTH HEHPOHHBIX ceTeil. buomornueckuii HEHPOH.

5) Ctpykrypa u (yHKIIMOHUPOBAHHUE UCKYCCTBEHHOTO HelpoHa. [TocTaHoBKa 3a1aun 00ydeHHs] HEHPOHHOU
CETH.

6) Knaccudukanus HEHpOHHBIX ceTel U X CBOICTBA.

7) Db heKkTHBHOCTL HEHPOHHBIX ceTeil. MHOTOCIOMHAs HEHPOHHAS CETh.

8) OOyueHue neprenTpoHa.

9) HeiiponHas ceTh C IpsIMOi Iepeaveit cCuruasa.

10) Anmnpoxcumanus GyHKIHH.

11) Knaccudukanust BXOJHBIX BEKTOPOB.

12) Pemenue 3anad kiaccupuKanuy, pacrio3HaBaHusi 00pa30B, MPOTHO3ZUPOBAHUS U YIIPABJICHHS C IIOMOIILIO
YKa3aHHbBIX KJIACCOB HEMPOHHBIX CETEH.

13) Hasnauenue nakera Neural Networks Toolbox. O630p ¢ynkiuit makera Neural Networks Toolbox.
14) Co3nanue u uccieoBaHuEe HEHPOHHBIX ceTel cpencTBamu maketa Neural Networks Toolbox.

15) demoncrpannonnsie npumepsl NNTool.

16) Peanuzanmst norudeckoit pynkiuum "MN".

17) Peanuzanus norudeckoit ¢pynkiuu "MITA".

18) Peanuzanumst moruueckoit pynkiuu "HE".

19) Heuetkuii HelipoH. ApXUTEKTypa HEUETKOM (rMOpHUIHOI) HEHPOHHOM ceTH.

20) OGyueHnne ruOpHUIHON HEHPOHHOM CETH.

21) Pemenue 3agaun knaccuUKaluy ¢ TOMOIIBIO THOPUTHONW HEHPOHHOM CETH.

22) Ocuogsl nporpammupoBanus B SCILAB. Ctpykrypa nporpammsl. M-¢aiiibr.

23) Ycnosuble onepatops! ¥ nukisl B SCILAB.

24) OnepaTopsl LUKJIA.

25) IIporpammuposanue rpaduxos B SCILAB.

26) IIporpammuposanne ¢pynknuit B SCILAB.

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

28) Pabora ¢ ¢aitmamu B SCILAB. ®ynkiun fscanf u fprintf. @yakmmm imread u imwrite.

29) O6pabotka uzobpaxenuit B SCILAB.

30) Peanmzanus BerauciaeHnii ¢ momonibio rpadgudeckoro uarepderica GUI) B SCILAB.

31) ANFIS- aganTuBHBIE CHCTEMBI HEUPO-HEUETKOTO BHIBOJIA.

32) IIporpammuble OMOAHOTEKU 1JI TOCTPOCHUS U 00yUEHUsI HEHPOHHBIX CETEH.

Kpurtepun ouennBanus:

MaxkcuManbHOe KonuyecTBo OaioB: 30 Gasios.

Bo Bpems onpoca oOydaemoMy 3a1atoTcst 6 BOIIPOCOB.

3a oIMH OTBET 00yYaeMBbIii IMOTyUaeT:

5 6. — 3a MpaBUJIbHBII OTBET;

4 6. — ipu OTBeTE OBUIN JOMYIICHBI HETOYHOCTH, HE BIHSIOIINE HA PE3YIIbTaT;

3-2 0. — ipu OTBETE OBLITU JTOMYIIEHBI OIINOKY;

1 6. — mpu oTBeTe OBLIU TOMYIIEHBI CYIIECTBEHHBIE OIINOKH.

0 6. — HE OTBETHJI Ha BOTIPOC.

JlaGopaTopHble 3a1aHusA
6 cemecTp
Pa3znen 1 «HeueTKne MHOKECTBA».
Tema 1.1 "BBeneHue B HeueTKHEe MHOKECTBA U ONepPalluv HAX HUMH ',
JlaGopatopnoe 3ananue 1 OcHoBbl iporpamMmmupoBanus B cucreme SCILAB. MaccuBsl, CTpYKTYpbI, stueiiku
u knaccol cuctemsl SCILAB. JIBymepHBbIe, TpeXxMepHbIe TpaduKy.
Tema 1.2 "HeueTkasi 1 IUHIBUCTHYECKAS epeMeHHbIe. HeueTkre BeJIMYMHBI, YNCJIA 1 HHTEPBAJbI'" .



JlaGopaTopHoe 3a1anue 2 OcHOBHBIE 3JIeMEHTHI pabouero unrepdeiica mporpammsl fuzzy TECH. Haznauenue
omepanuii TJIaBHOTO MEHIO W TaHenau WHCTpyMeHToB mporpammbl fuzzyTECH. I'paduueckue cpencra
BU3YyaJIM3alluy Pe3yJbTaTOB HEYETKOr 0 BbIBo/Ia B porpamme fuzzy TECH.

Tema 1.3 "OcHOBBI HeueTKOM JOruKN"

JlaGopaTopnoe 3ananue 3 IIpouecc Heuetkoro moaenupoBanus B cpeae fuzzyTECH. OcHoBHble cpencTBa
pelaKkTUpOBaHWsA W aHanmm3a cucTeM Hederkoro BeiBoma B fuzzyTECH. I'paduueckuii pemaktop
JMHTBUCTHYECKON NEPEMEHHOHN M (PYHKIIUI MPUHAIEKHOCTH UX TepMOB. I'paduueckue perakTopsl MpaBHil
CUCTEMbI HEUETKOTO BbIBOJA. I'padmueckue cpecTBa aHalnu3a pe3yJbTaTOB HEYETKOro BbIBOJA. OCHOBHBIC
CpelCcTBa pa3pabOTKH TMPOCKTOB M KOMIIOHCHTOB CHCTeM HeueTkoro BeiBojga B fuzzyTECH. Mactep
HEYETKOro MpoekTa. MacTep JIMHIBUCTHUECKON niepeMeHHoi. MacTep 6510Ka mpaBuil.

Pa3gen 2 «HeueTKasi JIOTHKA»

Tema 2.1 "CucreMBI HEYETKOI0 BLIBoA"

JlaGopaTopnoe 3ananue 4 IIpouecc pa3paboTKU CHCTEMBbI HEYETKOTO BBIBOJIa B MHTEPAKTHBHOM PEXHME B
Fuzzy Logic Toolbox. Pemaktop cuctem HedeTkoro BbiBoga FIS. Pemakrop QyHKIMN mpuHAMICKHOCTH.
Penakrop npaBui cucteMbl HEUETKOT0 BbIBo1a. [IporpamMma npocmMoTpa npaBuil CHCTEMbI HEYETKOI'O BBIBOJA.
[IporpamMma npocMoTpa MOBEPXHOCTH CUCTEMbI HEUETKOT0 BbIBOA. [IprMep pa3paboTKu CUCTEMBI HEYETKOTO
BbIBOJIa B UHTEPAKTUBHOM pexkuMe. [Iporecc pa3zpaboTKu CHCTEMbI HEYETKOIO BBIBOJIA B PEKUME KOMAHTHOM
CTPOKH.

Tema 2.1 "CucreMbI HEYETKOI'0 BLIBOAA" .

Jlaboparopnoe 3ananue 5 Peanuzaius cucTeMbl HEYETKOTO BBIBOJA JIJISl MOJEIIMPOBAHUS CUTyalluu Habopa
CIIOPTCMEHOB B KOMaHAy. Pa3paboTka HedeTkux nepeMeHHbIX. @DOpMHpOBaHUE MpaBUI BBIBOAA.
[ToBepxHoctu BriBoAa. MmuTanus monenu. PaspaboTka yrpaBieHYECKUX PEKOMEH AU M0 Moau(uKau
HEUYETKON MOJENH.

Tema 2.2 "O0masn xapakrepuctuka nporpammsl SCILAB™.

JlaGopaTtopnoe 3amanue 6 PazpaboTka HEUeTKOW MOAENTH PETYJIMPOBAHUS 3apaOOTHOHN IUIATBI M CHCTEM
MIPEeMHUPOBAHUS NEpcoHaNIa Ha MpeanpusaTiu. PazpaboTka HedyeTKux nepeMeHHbIX. DopMUpOBaHUE MPaBUI
BbIBOla. IloBepxHoctu BbIBOAa. Mmwuranus mojenu. Pa3paboTka ynpaBieHUECKHMX pPEKOMEHIAIUM 1o
MoaHU(UKAIIMY HEYETKON Moaenu

Tema 2.2 "O0mas xapakrepuctuka nporpammsl SCILAB".

Jlaboparopnoe 3amanue 7 Pa3paboTka HEUYeTKOW MOJENU OINpeAeNieHHs] pa3Mepa YaeBbIX B pPECTOpAHE.
Pa3zpabotka HedeTkux mepemeHHbIX. DopmMupoBaHue MpaBui BbiBojAa. IloBepxHocTH BbIBOAA. Mmwurarus
Mozenu. PazpaboTka ympaBlieHUeCKUX peKOMEHIalui 0 MoAU(UKAIIMY HEYETKOW MOJIETH.

Tema 2.2 "O0mas xapakrepuctuka nporpammsl SCILAB"

Jlaboparoproe 3amanue 8 Hederkas Mojaenb yHpaBJICHHS KOHJAWIIMOHEPOM BO3AyXa B IOMEIICHUU.
OnennBanue (MHAHCOBON COCTOSTENLHOCTH KJIMEHTOB IPH MTPEIOCTABICHUH OaHKOBCKUX KPEIUTOB. AHAIN3
Y IPOTHO3UPOBAHKE BAJIOTHBIX 1IeH Ha (DMHAHCOBOM PBIHKE.

2. Kpurepuu oueHUBaHUs:

MakcumajibHOe KOJIH4ecTBO 0annos: 80 6a/10B.

Kaxxnoe 3aanue olieHuBaeTcss MakcuMyMm B 10 Ganmos.

10 6. — 3a1aHKEe BBHITTOJTHEHO BEPHO;

9-7 6. — pu BBINOJIHEHUH 3aJJaHKsI OBUIH JOMYIIEHBl HETOYHOCTH, HE BIUSIOUINE HAa PE3yJIbTaT;

6-3 0. — p¥ BBHITIOJTHCHHUH 3aJIaHUS OBLIH JIOMYIIICHBI ONTHOKHY;

2-1 6. — 1pH BBIMOJIHEHUH 3aJJaHHsI OBUTH JOMYIIEHBI CYIIECTBEHHbIE OIIMOKH.

0 6. — 3amanye HE BHIOIHEHO.

7 cemecTp
Pasnen 3 «HeliponHbie ceTn».
Tema 3.1 "Heuerkas kaacrepusanus B Fuzzy Logic Toolbox"
Jlaboparoproe 3amanme 1 OOmIas XxapakTepHCTHKa 3aJad KJIACTEPHOTO aHalW3a. 3ajlada HEYeTKOU
KJIACTEPU3AIMH B AITOPUTM ee pemieHus. O0miast opManbHasi TOCTAHOBKA 331a4l HEYETKOTO KIACTEPHOTO
aHany3a. Y TOYHEHHasl TOCTaHOBKA 3a/1a4 HEYETKOW KJlacTepu3alliu. AJITOPUTM PENIECHHUS 3a/1a4yl HEUETKON
KJIACTEpU3ALMK METOJAOM HEYEeTKUX c-cpeAHux. CpeAcTBa pelieHust 3ajayd HEYETKOM KiacTepu3alliu B
nakete Fuzzy Logic ToolBox. Pemenue 3amaun HeueTKON KilacTepu3aiii B KOMaHIHOM pekuMe. Perenne
3aJla4 HEUETKOM KJIacTepu3alliu C UCTIOIb30BAaHUEM CPEICTB Tpadudeckoro uHTtepdeiica. Pemenue 3anaun
oTpe/IeICHUs YKCIIa KJIaCTePOB I HeueTKon kiacrepusanun B cucteme SCILAB.
Tema 3.1 "Heuerkas kinacrepusanus B Fuzzy Logic Toolbox".



JlaGopatopnoe 3amanue 2 OcnoBbl nporpammupoBanus B SCILAB. Crpykrypa nporpammsl. M-daiiisl.
Ycnosusie oneparopsl u ksl B SCILAB. Onepatops! nukia. [IporpammupoBanue rpaduxo B SCILAB.
[TporpammupoBanue gynkuuii B SCILAB.

Tema 3.2 "IlonsiTne HellpoHHOW ceTH, ee (yHKuMOHMpoBaHue M oOy4denue. Kiaccuduxanms
HelpPOHHBIX ceTeil"

Jlaboparopnoe 3aganue 3 Mojaenu HCKyCCTBEHHOTO HelpoHa VICKycCTBEHHbIE HEUPOHHBIC CETH. METOoIbI 1
JITOPUTMBI O0YYEHHUSI UCKYCCTBEHHBIX HEHPOHHBIX VccienoBaHue mepcenTpoHHBIX ceTeil. VccienoBanue
JIMHEHWHBIX HEUPOHHBIX ceTel. MccnenoBanre paauanbHbIX Oa3UCHBIX CETEH 00IIero BUa.

Paznen 4 «IlpakTuka pa3padoTKu HEHPOHHBIX ceTe».

Tema 4.1 "'Ilaker NEURAL NETWORKS TOOLBOX"".

Jlaboparopuoe 3ananue 4 [Iporpammuposanue B SCILAB. Pabora ¢ ¢daiinamu B8 SCILAB. @yHkiuu save u
load. ®ynknuu fwrite u fread. @ynknun fscanf u fprintf. Oynknum imread m imwrite. O6paboTka
nzoopaxenuii B SCILAB.

Tema 4.1 "Ilaker NEURAL NETWORKS TOOLBOX"

Jlaboparopuoe 3aganue 5 Mannumanm3anus nakera Neural Network Toolbox. Oxuo Create New Data. Okno
Create New Network. /Inanorosas manens Network. Ummopr-skcropt ganusix B Neural Network Toolbox.
Heiiponnas cetb ¢ mpsimoii nepegaueii curnana. Peannsanus norndeckoit pynkuuun "N". Annpoxkcumarust
¢dbyuknun. Kimaccudukanus BXOIHbIX BEKTOpOB. JlemoHcTpannonHbie mpuMmepbl NNTool.

Tema 4.2 "I'mOpuaHbie HeHPOHHBbIE CETH, UX 00Y4YeHHe H UCIO0JIb30BaHue'"

Jlaboparopnoe 3aganue 6 O6mas xapakrepuctuka ANFIS amanTuBHBIX cCHCTEM HEHPO-HEYETKOTO BBIBO/IA.
[TonsTHEe HEHPOHHOW CETH M OCHOBHBIE CIIOCOOBI ee 3amaHus. | MOpuaHas ceTh Kak aJanTHBHAs CHCTEMa
Helipo-HeueTkoro BeiBojia Peanuzanus ANFIS B cpene SCILAB Ilpumep perieHus 3agaqi HEHpo-HEYETKOTO
BBIBOJIA.

Tema 4.2 "I'uOpuaHble HeHPOHHBbIE CeTH, UX 00yYeHHe U HCIO0JIb30BaHMe' .

JlaGopaTtopHoe 3amanue 7 Peanmm3aums BbIYMCICHHH ¢ momouibio rpadudeckoro uHrepdeiica GUI) B
SCILAB. BeiBoa dhopmyiiel B rpadudeckoe okHO. ['paduueckoe OKHO IS BbI30Ba (PYHKIIMU C TPEUCCKUMU
oykBamu. [Toctpoenue rpapukoB uepe3 GUI-unrtepeiic.

Kputepun ouennBanus:

MaxkcumajibHOe K0JIn4ecTBO 0a/1110B: 70 0a/J10B.

Kaxxnoe 3ajanue orieHuBaeTcss MakcuMyM B 10 6aisios.

10 6. — 3a1aHKE BBHITIOJIHEHO BEPHO;

9-7 6. — Ipu BHITIOJIHEHUH 33JJaHUsI OBUTH JOMYIICHB HETOYHOCTH, HE BIUSIONINE HA PE3yJIbTaT;

6-3 0. — pu BHIMIOJTHEHHUH 3a/1aHUsl OBUIH TOMYIIICHBI OLTHOKY;

2-1 6. — Ip¥ BBITIOJIHEHUH 33JJaHHsI OBUTH JOMYIIEHBI CYIIIECTBEHHBIE OITNOKH.

0 6. — 3aaHKe HE BBHITIOJIHEHO.

3 MeToanyeckne MaTepuaJibl, ONpeaessioniue npoueaypbl OlleHUBAHUSA 3HAHUI, YMEHHi, HABLIKOB U
(1JIM) ONBITA 1eATEJIbHOCTH, XaPAKTEPU3YIOLIHUX ITANbl (POPMUPOBAHUS KOMIIETCHIMI

[Ipouenypsl olleHMBaHMSI BKJIIOUAIOT B c€0s1 TEKYIIUN KOHTPOJIb U MPOMEXKYTOUHYIO aTTECTAIHIO.

Texymmii KOHTPOJIb YCIIEBAEMOCTHU POBOUTCS C UCIIOJIb30BAHUEM OLIEHOUHBIX CPEACTB, IPEICTaBICHHbIX
B M. 2 JaHHOTO MpPWJIOKEHHUs. Pe3ynpTaThl TEKyLIEro KOHTPOJSI AOBOASTCS JO CBENEHUS CTYACHTOB [0
IIPOMEXYTOYHOH aTTeCTaLUH.

IMpomexxyTouHas aTTecTamus npoBoauTcs B hopme 3adera (6 cemecTp) u sk3amena (7 cemectp).

3ayeT MPOBOAUTCS MO OKOHYAHHIO TEOPETHYECKOro OOyueHHsl 1O Hadaja SK3aMEHAIlMOHHOM CEecCUHU B
COOTBETCTBHUHM C pacnucanneM. KoiaudecTBo BOPOCOB B 33/1aHUU — 3: IBa TEOPETUUYECKUX BOIPOCA U OJTHO
MPAaKTUKO-OpPUEHTHPOBaHHOE 3a7jaHne. OObsIBIICHHE PE3YIbTaTOB IPOMU3BOIUTCS B JICHD 3a4eTa. Pe3ynbTaThl
aTTecTalluyd 3aHOCATCA B BEAOMOCTb M 3a4ETHYI0 KHUXKKY cTyneHTa. CTyAeHTbl, He MpoIIelne
MPOMEXYTOYHYIO aTTECTAIMIO MO TpaduKy, AOKHBI JUKBUANPOBATH 330JIKEHHOCTh B YCTAHOBIEHHOM
MOpSIIKE.

DK3aMeH IPOBOAMTCA MO PACHUCAHMIO HK3aMEHALIMOHHOW cecCHM B NUCbMEHHOM Buzae. KoimdecTtBo
BOIIPOCOB B JK3aMEHAIlMOHHOM 3aJaHuM — 3! JIBa TEOPETUYECKHMX BOIpPOCa U OIHO TPaKTUKO-
OpHEHTUpPOBaHHOE 3a1aHue. [IpoBepka 0TBETOB M 00BSBICHUE PE3YIBTATOB IPOMU3BOIUTCS B IEHb SK3aMEHA.
Pe3ynbTarhl aTTecTaliuu 3aHOCITCS B BEAOMOCTD U 3aU€THYIO KHUKKY cTyAeHTa. CTyIeHThI, HE IPOIIe/IIIIe
NPOMEXYTOUHYIO aTTeCTallMi0 IO TpaduKy Ceccud, MOJDKHBI JIMKBHAMPOBATH 3a/J0JDKEHHOCTh B
YCTaHOBJICHHOM MOPSJIKE.




Ipuioxkenne 2
METOANYECKHUE YKA3AHUSA 11O OCBOEHUIO JUCHUIIJIMHBI

Y4eOHBIM IJIAHOM MPETyCMOTPEHBI CIICTYIOIINE BUBI 3aHATHH:

- IEKLUU;

- 1abopaTOpHbIE 3aHATHUSI.

B Xxoxe NeKIMOHHBIX 3aHATHI paccMaTpUBAIOTCS HH(OPMALMOHHBIE TEXHOJOTUH, MPUMEHSIEMbIE B
npoeCCUOHATBHOMN AESATENbHOCTH, JAI0TCA PEKOMEHAALNH JJIsi CAMOCTOATEIBHOM paboThl M OJATOTOBKE K
71a00PaTOPHBIM 3aHATHSIM.

B xozne nabopaTopHBIX 3aHATUN YTIIyOJISIOTCS U 3aKPEIUISIOTCS 3HAHUS CTYIEHTOB IO PSAY PAaCCMOTPEHHBIX
BOIIPOCOB, Pa3BUBAIOTCSI HABBIKU PAOOTHI C KOMITBIOTEPOM.

IIpu noAroToBKe K J1aOOPaTOPHBIM 3aHATUSAM KaXKIbIN CTYEHT JOJIKEH:

— U3y4YUTh PEKOMEHJIOBAaHHYIO yUeOHYIO TUTEPaTypy;

— U3YYUTh KOHCIIEKTHI JICKIIUA;

— MOJTOTOBUTH OTBETHI HA BCE BOIIPOCHI 110 U3y4aeMoil TeMe.

B npouecce moAroToBkH K J1a0OpaTOPHBIM 3aHITHUSIM CTYACHTBI MOTYT BOCHOJIb30BaThCSl KOHCYJIbTALUSIMU
npenoaaBaTes.

Bompocel, He paccMOTpeHHbIE Ha JIEKIMSIX M J1a0OpaTOPHBIX 3aHATHUSIX, JOJDKHBI OBITH HM3y4YEHBI
CTYJEHTaMH B XOJI€ CaMOCTOSTENbHON paboTbl. KOHTpONIb camMoCTOSTENbHON paboThl CTYIEHTOB Hal
y4eOHOM MPOrpaMMoOil Kypca OCYIIECTBISICTCS TOCPEACTBOM ompoca. B xole camMocTosTenbHOM paboThI
KK CTYJIEHT 0053aH MPOYUTATh OCHOBHYIO M IO BO3MOXXHOCTH JONOJHUTENBbHYIO JIUTEpATypy IO
U3y4aeMoOM TeMe, JIONOJHUTh KOHCIEKTHl JIEKIMH HEIOCTAIOIIMM MAaTepUajoM, BBIIUCKAMHM U3
PEKOMEH/IOBAaHHBIX MEPBOMCTOUYHUKOB. BBIIENUTh HENOHSTHBIE TEPMHHBI, HAaWTH HX 3HAYEHUE B
SHIUKJIONEINYECKHUX CIOBAPSIX.

JlJis TOATOTOBKHM K 3aHSTHUSIM, TEKYLIEMY KOHTPOJIO M MPOMEXKYTOYHOM aTTECTallUd CTYAEHTHI MOTYT
BOCTIOJIb30BaThCS AJIEKTPOHHO-OMOIMOTEYHBIMHU CHUCTeMaMU. Takxke o0ydaroniecs MOTYyT B3STh Ha JIOM
HEOOXOOUMYI0 JHUTepaTypy Ha abOOHEMEHTE YHUBEPCUTETCKOM OMOJMOTEKH WIJIM BOCIOJIb30BATHCS
YUTAIbHBIMU 3aJIaMHU.
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