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1. Ilepeyenp mNIAHHpPYeMBIX

pe3yJabTaToB Oﬁy‘lel-ll/lﬂ mo AUCHHUIIJINHE, COOTHECCCHHbIX

INIAHMPYEMBIMH Pe3y/1bTATAMM 0CBOCHHUsI 00pa30BaTeIbHOI MPOrpaMMbl
[Ipouecc u3yyeHus: TUCLUILIMHBI HampaBieH Ha GopmupoBaHue cieayromux komnerenuuit OII BO
U OBJIaJICHHUE CJIEAYIOUIMMHU Pe3yJIbTaTaMU OOy4eHUs 110 JUCIUILUIMHE!

C

Kon u HaumenoBanue Konu [lepedeHb MIIaHUPYEMBIX PE3yJIbTATOB 00yUCHHS IO
KOMIIETEHLIUH HaUMEHOBAaHHE JUCLUIIIINHE
WHJUKaTOpa
JOCTUKEHUS

2. [lepeyeHb O1IeHOYHBIX CPEACTB MO TUCHUNIHHE

Ne HaumeHnoBanue pazena/TeMbl

O1neHOoYHOE CPEeICTBO
MIPOBEPKHU PE3yIbTATOB
JIOCTH)KEHUS MHIUKATOPOB
KOMIICTCHIIHI

Koxa uannkaTopos
JIOCTHOKCHUS
KOMIETEHIUI

CemecTtp

1. |1 pasmen. 1

1.1. | HeueTkas moruka

6 Tect

1.2. |Heiiponnsie cetn

6 Tect

[IpomexyTouHas aTTecTanus

3a

3. OueHouHbIe cpecTBA (OLEHOYHbIE MATEPHUAJIbI)

IIpumepHBIii  1IEpEYEHD
IIPOMEXKYTOYHOM aTTECTALMH

OLCHOYHBIX CPCACTB AJId TCKYWICTO KOHTPOJA  YCIICBACMOCTH

u

Ne | HaumenoBanue
/T | OLICHOYHOTO CPEICTBA

Kpatkas xapakrepuctuka IIpencraBieHe OLIECHOYHOIO CPECTBA B
OLICHOYHOT'O CPEICTBA ¢donne (OueHouHbIE MaTepHAaIbl)

Texyuii KOHTPOIb

JIJ1s1 OTICHKHM 3HAHMI

1 Tect

Cucrema DoHx TecTOBBIX 3aJaHUHU
CTaHJaPTU3UPOBAHHBIX
3aJJaHUH, IT03BOJIAIONIA
aBTOMAaTU3HPOBATH
MIPOIIETyPY U3MEPEHUS
YPOBHS 3HAHUW U YMEHHI
00yJaronierocs.

J71s1 OleHKM yMEHUM

I[J'IH OLICHKHW HAaBbIKOB

HpOMC)Ky'TO‘-IHaSI aTTeCTanus




2 3auer CpencTBo KOHTpOIIS IlepedyeHb BOIIPOCOB K 3a4ETY
YCBOEHHUSI yU€OHOTO
MaTepuaia MpakTHYEeCKUX U
CEMHMHAPCKUX 3aHATHUH,
YCIEUIHOTO MPOXOXKIACHUSA
IIPaKTUK U BBIIIOJHEHHUS B
IIPOLIECCE ITUX MPAKTUK
BCEX Y4EOHBIX TOPYUYEHUN B
COOTBETCTBUU C
YTBEPKICHHOU
IIPOTPaMMOi €
BBICTaBJICHUEM OLICHKH B
BUJIE «3aYTCHO,

«HE3aYTEHOM.
3 Kypcosbie paboTsl Bun camocrositensHON [IepeueHb TeM KypcOBBIX pabOT (ITPOEKTOB)
(IpoeKTOB) NUCbMEHHOW paboThI,

HallpaBJICHHBIN Ha
TBOPUYECKOE OCBOCHHE
obmenpodeccuoHaNbHBIX U
IpOQUIBHBIX
podecCHoOHATBHBIX
JTUCLUUIUIMH (MOAyJIei) U
BBIPaOOTKY
COOTBETCTBYIOLINX
podecCroHaATBHBIX
KoMmriereHuuu. [1pu
HaIlMCAaHUM KypCOBOM
palOThI CTYAEHT JI0JIKEH
MOJIHOCTBIO PACKPBITh
BBIOpaHHYIO TEMY,
COOJIOCTH JIOTHKY
U3JI0’KEHUS MaTepuaa,
NOKa3aTh YMEHUE JIeNaTh
0000I11IeHHUS U BBIBOBI.

4 OK3aMeH CpencTBo KOHTPOIIS KoMIuIexT sKk3aMeHaIMOHHBIX OHIETOB
YCBOEHHUSI y4eOHOTO
MaTepuana u
dbopMupoBaHus
KOMIETECHIIUH,
OpTraHW30BAHHOE B BUJIE
Oecepl 110 OMIIETaM C
IEJIBI0 TPOBEPKH CTETICHU U
KayecTBa yCBOCHUS
M3y4aeMoTo MaTepHaa,
ONPENIECIUTh
HEOOXOIUMOCTE BBEJICHUS
M3MEHEHUH B COJIEp)KaHUE U
METO/Ibl 00yUYEeHUSI.

4. llpumepHbiii GOHI OLEHOYHBIX CPeICTB AJsl NMPOBeJIeHUs] TeKylero KOHTPOJISA M MPOMeKYTOYHOMI
arrecTaluy 00y4arUUXCcs M0 JUCHUILIHHEe (MOaY/10) ""OCHOBBI HCKYCCTBEHHOT0 HHTe JIeKTa'"
Ilpumepnule oyenounvle mamepuanvl 011 MEKyuLe20 KOHMPOJiA YCneeaemocmu
TecToBble 3a1aHMsl (110 BApUaHTaM)

1. Ilycte A={0,5/3;0,8/4;1/5;1/6;0,8/7;0,5/8;0/9} — HeyeTkoe MHOXXECTBO C DJJIEMEHTAMU U3



YHUBEPCAJIBLHOIO MHOXecTBa E u MHOXecTBoM mnpuHaexHocted M=[0,1]. Urto sABisieTcs HOCUTEIEM
HEYETKOTO MHOXKecTBa A?

A) {3,8}

B) {5,6}

C) {4,7}

D) {3,4,5,6,7,8}

E) {9}

2. Ilycte A={0,5/3;0,8/4;1/5;1/6;0,8/7;0,5/8;0/9} — HeuyeTkoe MHOXECTBO C DJJIEMEHTAMU U3
YHUBEpPCAJIbHOTO MHOXKecTBa E m MHOxecTBoM mpuHajuieskHoctedt M=[0,1]. Onpenenure Touku mnepexojna
HEYETKO-I'O MHOXKecTBa A?

A) {3,8}

B) {3,4,5,6,7,8}

C) {5.6}

D) {47}

E) {9}

3. Ilycts A={0,5/3;0,8/4;1/5;1/6;0,8/7;0,5/8;0/9} — HeyeTKkOe MHOMXECTBO C JIEMEHTAMH W3 yYHH- Bep-
canbHOro MHoxkecTBa E M MHOxecTBoM mpuHamnexxHocteit M=[0,1]. Kakasg M3 npuBeNeHHBIX XapakTe-
PUCTHK HE COOTBETCTBYET HEUETKOMY MHOXKECTBY A?

A. MHOECTBO YHHUMOJIAJIbHO
MHO»XECTBO HOPMAaJILHO
MHOECTBO UMEET JBE TOUKH Mepexoaa
MHOECTBO UMEET BHICOTY |
HET MPaBUIBLHOTO OTBETA
. ns nByx HeueTkux MHOXeCTB A 1 B o6o3Hauenne A [1[B o3nagaeT omneparuio
PaBEHCTBO
JTIOTIOJTHCHUE
nepeceyeHue
BKJIIOUCHHE
00beMHCHUE

»mo 0w

moaw»

JUist IByX HEYETKUX MHOXKeECTB A u B 0603Hauenne B= A o3HauaeT onepamuro
JIOTIOJTHEHUE

BKIIFOUCHHEC

PaBEHCTBO

nepeceyeHue

00beqMHEHIE

Jns nByx HeueTkux MHOkecTB A U B o603Hauenne A [1[/B o3HauaeT oneparuro
JIM3bIOHKTUBHAS CyMMa

BKIIFOUCHHEC

PaBEHCTBO

nepeceyeHue

00beqMHEHNE

MOAWPOmUOWE Y

7.Ilyctb A 7t B - HEYETKHE MHOKECTBA. A=0,4/x1+0,2/x2+0/x3+1/x4;
B=0,7/x1+0,9/x2+0,1/x3+1/x4.

Onpenennure HEYETKOE MHOKECTBO, 3aJlaHHOE onepanueid A [1[1B

A) 0,4/x1+0,2/x2+0/x3+1/x4

B) 0,7/x1+0,9/x2+0,1/x3+1/x4

C) 0,4/x1+0,2/x2+0/x3+0/x4 D) 0,6/x1+0,8/x2+0,1/x3+0/x4 E) 0,7/x1+0,9/x2+0,1/x3+0/x4

8. [lycTp A u B - HEYCTKHC MHOXECTBA. A=0,4/x1+0,2/x2+0/x3+1/x4;
B=0,7/x1+0,9/x2+0,1/x3+1/x4.

Omnpenenure HEYETKOE MHOKECTBO, 3a/1aHHOe onepanueid ANB

A) 0,4/x1+0,2/x2+0/x3+1/x4 B) 0,6/x1+0,8/x2+0,1/x3+0/x4 C) 0,7/x1+0,9/x2+0,1/x3+1/x4

D) 0,4/x1+0,2/x2+0/x3+0/x4



E) 0,7/x1+0,9/x2+0,1/x3+0/x4

9. ITycTs A u B - HEYETKHE MHOYKECTBA. A=0,4/x1+0,2/x2+0/x3+1/x4;
B=0,7/x1+0,9/x2+0,1/x3+1/x4.

Onpenenure HEYETKOE MHOKECTBO, 3aJlaHHOE oneparueid A [111B

A) 0,4/x1+0,2/x2+0/x3+1/x4

B) 0,6/x1+0,8/x2+0,1/x3+0/x4

C) 0,4/x140,2/x2+0/x3+0/x4 D) 0,7/x140,9/x2+0,1/x3+0/x4 E) 0,7/x1+0,9/x2+0,1/x3+1/x4

. Kakoe cBOWCTBO HE BBITIONHSETCS JJIsl OTIEpAIIN OOBEAMHCHHUS HEUETKUX MHOMKECTB?
MOHOTOHHOCTE
KOMMYTaTHUBHOCTD
aCCOIMaTUBHOCTD
HAEMIIOTEHTHOCTh
TUCTPUOYTUBHOCTH

mOOw»g

[S—
[S—

. Kakoe cBOCTBO HE BBHIOJIHSAETCS AJISl OTIEpAIH IEPECEUCHUS HEYETKIX MHOXKECTB?
acCOLIMATUBHOCTh
UJEMIIOTEHTHOCTh
MOHOTOHHOCTD
TUCTPUOYTUBHOCTD
KOMMYTaTHUBHOCTb

moaw»

. Kaxkas ornecpanusd HEC BBIMMOJIHACTCA HaJl HCUCTKUMU MHOeCcTBaMu?
anreOpanyeckasi pa3HOCTh
anreOpanydeckas cymma
anreOpandeckoe MPOU3BeICHUE
AU3BIOHKTUBHAA CyMMa
pa3HOCTh

mOOw>5

13. Yo o3Hagaer 3anuch A, ecau A — HEUETKOEC MHOKECTBO?

A HEYETKOE MHOXKECTBO, OnKaiilee K HEYeTKOMY MHOKECTBY A

B 00BIYHOE MHOYKECTBO, OJIDKaiiIIee K HEUeTKOMY MHOXKECTBY A

C. HEYETKOE MHOKECTBO — JJOTIOJIHEHHUE K HEUETKOMY MHOXECTBY A

D 00BIYHOE MHOKECTBO — JIOTIOJTHEHHE K HEUETKOMY MHOXKECTBY A

E HEYETKOE MHOKECTBO — CHMMETPUUYHOE K HEYETKOMY MHOXKECTBY A

14. Kakyro omepanuio MeXIy ABYMS HEUETKAMHU OTHOUICHHSIMHM 3a7aeT (YHKIHS MPUHAJICKHOCTH,
ompenensieMas BeipakeHreM Buaa UR1(x,y) - uR2(x,y) ?
o0beTMHEHHE
nepeceveHre
JIOTIOJTHEHHE
anreOpandeckoe MPOHU3BeICHUE
asreOpanyeckas cymma

moawy»

15. Kakyro omepanuio MeXIy ABYMS HEUETKUMHU OTHOUICHHSIMH 3a7aeT (YHKIHS MPUHAJICKHOCTH,
onpenensieMas BeipakenreM Buaa pR1(x,y) + pR2(x,y) - uR1(x,y)-uR2(x,y) ?

A. asreOpanyeckas cymma

B. anredpanyeckoe Mpou3BeIeHNe
C. o0beTMHEHHE

D. repecevyeHue

E. JIOTIOJTHEHUE

16. IlepBoii nmpoekuueil oTHomeHUs R Ha3piBaeTcsi HeueTkoe MHOXKeCTBO Rl ¢ ¢dyHkumelt nmpunaz-

JIEKHOCTH PABHOM
A. max(x) [HR (x,y)]



min(y) [uR (x,y)]
min(x) [uR (x,y)]
max(y) [UR (x,y)]
sum(y) [UR (x,y)]

monw

17.BTopoii mpoekiueil oTHomeHHs R Ha3piBaeTCs HeYeTkoe MHOXKeCTBO R'2 ¢  ¢dyHkmen
HPUHAJIEKHOCTH paBHOM
max(x) [uR (x,y)]
max(y) [uR (x,y)]
min(y) [uR (x,y)]
min(x) [uR (x,y)]
sum(y) [UR (x,y)]

moOw»

18. Heuerkoe otHomenne XRY HaspiBaeTcs cenapadenbHbIM, €CITH OHO PAaBHO

A MEPECEUEHUIO HIUITUHAPUUECKUX MPOJAOKEHUN CBOUX MPOEKLIUN

B O00BEAMHEHUIO IWINHAPHYECKUX MPOAODKEHHIA CBOMX MPOCKIUI

C. JOTIOJTHEHUIO MEPECEUCHUS IUIMHAPUUECKUX MPOAOIKEHUN CBOMX MPOEKIIUN
D JIOTIOJTHEHNIO 00bEIMHEHUS IMIIMHAPUIECKUX MPOJIOKEHUI CBOMX MPOCKIINN
E anreOpanyecKo CyMMe IIMHIPUICCKUX TIPOIOJDKEHUNH CBOUX TTPOCKITUI

ITpakTHKO-OpHEHTUPOBAHHBIE 331a4Uu (TUIIOBBIE)

NA3 Ne 1

Tema «HeueTkne MmuoxectBa» Bapuant 1

JlaliTe onpeneneHue OHITUS MHOKECTBA.

Onumure crocoObl 3a7aHus PYHKIMU MPUHAATIC)KHOCTH OTACIBHBIX AIEMEHTOB MHOXECTBA.

JlaiiTe ompeneneHue ornepanuyd OObETUHEHHS MHOXKECTB M TOSICHUTE €€ CMBICT C TOMOIIBIO JTHa
rpamMbl BeHna.

Kakue oTHomeHus: HasbiBaroTcst OuHapHbIMU? Kakue mpuMmepbl OMHApHBIX OTHOIIEHUH BB MOTJIM OBl
MpUBECTU?

Coopmynupyiite orpeeneHne HeYeTKOro MHOKECTBA U MOSICHUTE €r0 OCHOBHOW CMBICI.

[TpakTrdeckoe 3amaHue:
B MATLAB peanusyiite onepanuu 1o o0paboTKe CTPYKTYPBI.

Bapwuant 2

[TpuBeauTe OCHOBHBIE CIIOCOOBI M (POPMBI MPEICTABICHUS] MHOKECTB.

Onumure OCHOBHBIE CBOMCTBA ONEpalMi HaJ, MHOXXECTBAMH: KOMMYTaTMBHOCTH, aCCOLIMATUBHO-CTH,
UAEMITIOTEHTHOCTH, AUCTPUOYTUBHOCTH U UHBOJIIOLIUH.

[TpuBenuTe mpumepsl peanbHbIX 3a/ad, KOTOPble NPUBOAAT K HEOOXOIMMOCTH BBEIEHUS IOHSTUS HE
YETKOI'0 MHOKECTBA.

JaiiTe omIpeneiacHUe OIepalyy IEPEeCceYCHHUs] MHOXKECTB M IIOSICHUTE €€ CMBICI € IOMOIIBIO JHa-
rpammel Benna.

JlaiiTe onpeeseHne HeYeTKOrO0 OTHOLICHHS U IPUBEANTE IPUMEPBl HEYETKUX OTHOLICHHM.

[IpakTrueckoe 3a1anue:
B MATLAB peanusyiite onepaiuu 1o o0paboTke JByMEpPHOTO MacCHBA.

N3 Ne 2

Tema «HeueTkas noruka» Bapuant 1

1. OOBsicHHTE CYIIHOCTb IIOHATHS HEOIPEJEIEHHOCTH, €ro MPHPOJy M OCHOBHBIE MCTOYHHKH.
2.PackpoilTe CyIHOCTb MOHATHS IMHIBUCTUYECKONW IEPEMEHHOM.

.Packpoiite mousitue dazzudukanus (Fuzzification).

.C IoMo111b10 KaKuX MpaBuil GOPMUPYIOTCS 3HAYEHUS JIMHIBUCTUUECKON IEPEMEHHO?

Yro takoe akkymyssius (Accumulation)?



Hepe‘lI/ICHI/ITe OCHOBHBIC aJITOPUTMBI HCYCTKOT'O BbIBO/IA. Hx ocobeHHOCTH.

Bapwuant 2

1.IlpuBenure KiIacCHU(PUKALNIO JTUHTBUCTHUECKUX HEOIPEICIEHHOCTEH, MOSICHUTE HMX CYIIHOCTh H
JTAWTE TIPU- MEPHI.

[IpuBenuTe mpumMep TEPM-MHOKECTBA 3HAYEHUI HEKOTOPOU JIMHTBUCTHYECKON ITIEPEMEHHOM.

Urto npeacTasiseT coO00i TEPM-MHOKECTBO?

Uro Takoe arperupoBanue (Aggregation)?

Packpoiite nmonstre akruBu3anms (Activation).

Packpoiite monstue nedassudukanus (Defuzzifica tion).

N3 Ne 3

Tema «HeueTkoe monenupoBaHue B cpeae Matlaby

Bapmuanrt 1

OcHoBHbIe 351eMeHThl cucteMbl MATLAB. OcHoBHBIe TpueMbl padoThl B cucteme MATLAB.

JUiss 4ero HyKHa MporpaMma NpPOCMOTpa IpaBHJ CHUCTEMBI HEYeTKOoro BbiBoga B Fuzzy Logic
Toolbox?

Kak co3narorcs ¢pynkuunit npunaanexxnoctu B Fuzzy Logic Toolbox?

[IpakTrueckoe 3aganue:

[TocTpoiiTe He4yeTKyr0 MOZENb Ul aHaliu3a BXOASAIIEH JOKYMEHTAlMM Ha IMPEANPUSTHH 4Yepe3 pe-
JTAKTOp CcH- cTeM HedeTkoro BeiBoja FIS. 3amaiite dynkumm npunamiexHoctu. ChopmynupyiiTe mpabuiia
CUCTEMBl HE- YeTKOro BbIBoAa. IlocmoTpure mpaBuia CHCTEMbl HEYETKOro BbIBoja. IIpo-cMoTpute
MIOBEPXHOCTh CUCTEMBI HEUETKOT'O BBIBOJIA.

Bapwuant 2
Onumre GyHKIMK peJakTopa MpaBUil CHCTeMbI HeueTKoro BeiBoAa B Fuzzy Logic Toolbox.
Onummute GyHKIUK penakropa cucteM HedeTkoro BeiBoaa FIS B Fuzzy Logic Toolbox.

JUiss 4ero Hy’KHa IporpaMMa IMPOCMOTpa MOBEPXHOCTH CHUCTEMBI HEYeTKoro BbiBoja B Fuzzy Logic
Toolbox?

[IpakTrueckoe 3a1anue:
[TocTpoiiTe HEYETKYIO MOJENb IJs aHalh3a TOBapooOOpOTa TPOAYKIIMU YEpe3 pPEeJaKToOp CHUCTEM
Heuetkoro BeiBojma FIS. 3amaiite ¢ynknun npuHamiexHoctd. ChopMyaupyldTe MpaBHiia CH-CTEMBI

HCYCTKOI'0O BBIBOJA. HOCMOTpI/ITe nmpaBujia CHUCTCMbI HCUYCTKOI'O BbIBOAA. HpOCMOTpI/ITe MMOBCPXHOCTH
CHCTEMbI HECUYCTKOI'O BbI- BOJA.

Ilpumepnvle ouyenounvle mamepuansl
0J151 NPOBEOEHUS NPOMENHCYMOYHOU ammecmayuu (3auem, IK3aMeH)
nO UMoO2am 0Cce0eHUs OUCUUNTIUHBL (MOOYIA)

Bomnpocsr qiist cobecenoBanus Tema 1.

1. Heuerkas anreOpa kak paciuupenue OyineBoil anreOpsl

2. Bo3nukHOBeHME HeueTkux MHOKeCTB. Heuerkas noruka. Msarkue BbIYACICHUSA.

3. JIuHrBHCTHYECKas HEONPEIEIEHHOCTh. HeueTkas noruka u Teopus BEpOSITHOCTEN.

4. Onpenenenusi He4eTKUX MHOXkecCTB. J{narpamma 3aze. [IpencraBieHrss HEUETKUX MHOKECTB.
Jlua rpamma Benna.

5. XapakTepUCTUKH, ONEpPaLlUM, CBOMCTBA HEYETKHX MHOYKECTB

6. OcHoBHbIe TUTBI (YHKIUI TpUHAIICKHOCTH. HedeTkre OTHOIICHHS

7. Onpenenennsi HEYETKOW M JIMHIBUCTUYECKON MMEPEMEHHBIX.

8. Heuerkue BenuuuHbI, YKCIIa U UHTEPBAJIBI.

0. TpeyronbHbIE HEYETKHE YUCIIA U TPATICIIUEBHUIHBIE HEYETKNE NHTEPBAJIBI

10. [ToHsiTHE HEUETKOro BHICKA3bIBAaHUS M HEUETKOIO Mpeaukara. HeueTkue npeaukarsl.

1. OCHOBHBIE JIOTHUECKHE ONEpaIlui C HEYETKUMHU BBICKA3bIBAHUSAMHU. JIOTHUeCcKOe OTpUIIaHHE
HEUYETKUX BBICKA3bIBAHUM.

12. Jlormyeckass KOHBIOHKIIMS HEUETKUX BBICKa3blBaHWM. Jlornueckas IHU3BIOHKIMS HEYETKHX
BBICKAa3bIBaHUH.

13. Heuerkas nmmukanus. Heuerkast 5kBuBaneHTHOCTh. [IpaBria HEYETKHUX IPOIYKIUH.



14. [TpsiMoii 1 0OpaTHBIN METOJIBI BBIBOIA 3aKIIOUEHU B CUCTEMaX HEUETKHUX MPOTYKIIHHA

15. ba3zoBasi apxuTekTypa cHCTEM HEUeTKOro BbIBOJAa. OCHOBHBIE 3Tamlbl HEYETKOTO BBIBOJA.
®opmupoBaHue 0a3bl MPABHI CUCTEM HEYETKOT'O BHIBOJIA.

16. @azzudukanusa (Fuzzification). ArpermpoBanue (Aggregation). AxktuBuzanus (Activation).
Axxymysmust (Accumulation). Jledazzudukamus (Defuzzifica tion).

17. OCHOBHBIE aNTOPUTMBI HEUETKOro BbIBOAa. AsroputM Mampanu (Mamdani). Anroputm
yxamoro (Tsukamoto). Anroput™m Jlapcena (Larsen). Anroputm Cyrero(Sugeno).

18. [Tpumeps! HCTIONIB30BaHMSI CHCTEM HEUYETKOTO BBIBOJIA B 33/1a4aX YIPAaBICHHS.

19. OcHoBHbIe 35eMeHThl cucteMbl MATLAB. OcHoBHBbIe TpueMbl padoThl B cucteme MATLAB.

20. Penakrop cuctem Heuetkoro BeiBopa FIS. Pemaxrop dyHkimii mpunamgnexnoctu. Pemaktop

Impa-BuJI CUCTCMbI HCUCTKOI'O BBLIBOA. HporpaMMa MMpoOCMOTpa IpaBUJI CHUCTEMblI HCYCTKOI'O BBIBOJA. HpO—
TrpaMMa IpoCMOTpa MOBEPXHOCTU CUCTEMbI HCYCTKOI'O BBIBOAA.

21. 0611[35{ XApPaKTCPHUCTHUKA 3alda4 KJIAaCTCPHOI'0 aHaJIn3ad. 33,[[3‘{3 HEYCSTKOH KiIaCcTepu3aluu H
AJITO-prUTM €€ PCIICHMUA.
22. O6H_[aﬂ (bOpMaJ'IBHaH IMOCTAaHOBKA 3aJlaiu HCYCTKOI'O0 KJIIACTCPHOI'0 aHalIn3a. VYTounenHas

MOCTAHOB-Ka 3a/laud HEYETKON KiacTepu3alMy. AJNTOPUTM PpEIICHUS 3aJauyd HEYETKOH KilacTepu3aluu Me-
TOJIOM HEYETKHX C-CPEIHUX.
23. CpencTBa pemieHus 3a1a4u He4eTKOM kinactepusanuu B nakete Fuzzy Logic ToolBox.

Bormpocsr 1t cobecenoBanus ema 2.

I. Hanummure ypaBHeHre GyHKIMOHUPOBAHUSI TEXHUYECKOTO HEHPOHA.

2. Kakoe neiicTBue Haj BEKTOpaMH BXOJIOB M CHHANTUYECKUX KOA(PPHUIMEHTOB MPOU3BOAUTCS B
nporecce GopMUpOBaHUs MOTEHIANIa HeiipoHa?

3. Kakoif 0coOeHHOCTBIO (HYHKIIMOHMPOBAHUS TEXHUYECKOTO HEHpOHa OOBICHIETCS €ro
JEHCTBHE KaK HEIIMHEWHOTO IpeoOpa3oBaTes?

4. [TepeuncnnTe OCHOBHBIE BU/IbI aKTUBAIIMOHHBIX XapaKTEPUCTHK. B ueM coCTOAT 0COOEHHOCTH
Ka)xaoro suaa?

3. MoKeT 11 B KauecTBEe aKTUBAIIMOHHON XapaKTEPUCTUKU HEHPOHA MCIOJIB30BATHCS JI00ast He-
muHenHas GyHkuus? OObsICHUTE CBOM OTBET.

6. Kaxkas HelipoHHasi ceThb Ha3bIBACTCS PEKYPPEHTHOM?

7. O06bsacHUTE 0COOCHHOCTH (HYHKIIMOHUPOBAHUSI HEUPOHHOUW CETH MPSMOTO PACIIPOCTPAHCHHUS.

8. Hanummre ypaBHeHUs, XapaKTepU3yIOIIKUE TUHAMUKY PEKYPPEHTHOW HEUMPOHHOW CETH B JIUC-
KpETHOM BpeMeHHU (CKaysipHast popma).

9. Hanuivire BEeKTOpHO-MaTpUUHbIE YpaBHEHHS, XapaKTEPHU3YIOLIUE JUHAMHUKY PEKYpPpPEHTHOU
HEUPOHHOU CETH B TMCKPETHOM BPEMEHHU.

10. Kakyro 3agauy pemaer cetb XeMMuUHra?

1. B kakoii ¢dopme mpencTaBiIeHBl XapaKTEPUCTUKA OOBEKTOB TPU PEHICHWW 3a7add
pacmo3HaBaHust 00 pa3oB C MOMOIIIBIO CETH XeMMHUHTa?

12. Hapucyiite cxemy HelipoceTeBOT0 KOMITapaTopa Ha JIBa BXoJa U 00bsicHUTE ero padoty. Kakue
AKTUBALMOHHBIE XapaKTEPUCTUKU HEUPOHOB HCIOJIb3YIOTCS B CXEME HEHPOCETEBOTI0 KoMIiapaTopa?

13. Kakne orpannuenust HakiaabiBatoTcs Ha 3HaYeHUs BXoJ0B cetu MAXNET mpsimoro pacmpo-
CTpaHeHus?

14. B uyeM cocTrouT ycioBue MNOpOCTOM pa3AEIUMOCTH KJIACCOB IIPU PELICHHHM 3aJadyu
KJacCU(UKAIUU TaHHBIX ?

15. [TouemMy mpu penieHMHM NPAKTUYECKUX 3ajad TpeOyeTcsl BBIINOJHEHHE YCHJIEHHOTO YCJIOBUS
pa3-AeIuMOCTH KJIaCCOB?

16. Kak Ha equHCTBEHHOM HEMpPOHE peaM3yeTcs JIMHEHHAs rpaHulla MEXIy AByMs Kiaccamu?
Haiite rpaduyecKyro WLTIOCTPALHIO.

17. Uto Ha3bIBaETCA 3JIEMEHTAPHBIM MIEPCENTPOHOM?

18. CoopmynupyiiTe MaTeMaTHYeCKyl0 MOJENb 3JIEMEHTApHOI0 IepcenTpoHa ¢ OMHapHOM
(Ounomnsp-HOI) aKTUBALITMOHHOMN XapaKTEPUCTUKOM.

19. Cdhopmynupyiite mpaBuiio Xe60a oOydeHHUs dIEMEHTApHOTO MEePCENnTPOHa C OMHAPHON aKTHBA
-IIMOHHOM XapaKTEePUCTUKOM.

20. B uem cocrour HeraTHMBHas OCOOCHHOCTb MpaBWia Xe00a OOydeHHs 3JIEeMEHTapHOTrO
repcenTpoHa?

21. Coopmynupyiite npaBuio Yuapoy - Xopda oOydeHus sneMeHTapHOro nepcentpona. Kakas



aKTUBAIlMOHHAS XapaKTepUCTHKA HEHpOHa MpeAroiaaraeTcs B npaBuie Yuapoy - Xobda?

22. Hanummre ypaBHeHHsS (QyHKIIMOHUPOBAHUS MHOTOCIOWHONW HEMPOHHOW CETH.

23. OOBsCHUTE COCTaB JIAHHBIX TAOJIUIIBI OOYyYaroIeil BHIOOPKH, WCIIOIB3YEMOU Il HACTPOUKH
rapa-MeTpOB HEMPOHHOW CETH.

24. Kakne mnapameTpsl MHOTIOCJIOWHOW HEHWPOHHOM CETH HACTPauBaIOTCS B MpoIllecce €€
oOyueHus?

25. Kakoit kputepuii HCTHONB3YyeTCsS Il OpraHU3alUud OOy4YeHHS MHOTOCIIOWHON HEHUpOHHOM
cetu?

26. B deMm cocTouT M Kak peanu3yercsl MpOIEeCcC WHUIHUAIU3AINK TpH OOYyYECHUH HEHUPOHHOMN
cetu?

27. B dem coctouT u kak nmpoBepsieTcs dQ(PEeKT «reHepaTu3aiy TaHHBIX» B HEUPOHHOM ceTH?

28. Kakne mapamerpsl pexuma O0OydeHHS MHOTOCIONHOW HEWPOHHOW CeTH JOCTYITHBI
MOJIB30BATEIIO /1JI1 HACTPOUKHU?

29. B 4yem coctout nporienypa TecTUpOBaHUs 00y4EHHOW MHOTOCIIOMHOM HEHpOHHOH ceTn?

30. Kakue nepeMeHHbIe BBIUMCISIOTCS ¢ TIOMOIIBIO METO/1a OOPaTHOTO PACIPOCTPAHEHUS OIINOKH
Y KaK OHM UCTIOJIB3YIOTCS B IpoIiecce 00y4eHUs MHOTOCIIOMHOM HEHpOHHOM ceTr?

31. [IpuBenuTe mpuMepsl aKTUBALMOHHBIX XAapaKTEPUCTHK HEUPOHOB, UCIIOJIB3YEMBIX B MHOIO-
CJIOMHBIX HEUPOHHBIX CETSX.

32. UTto Ha3bIBaCTCS «3MOX0W» B Mpolecce o0yueHnuss HeHpoHHOU ceTn?

33. YeM OTIMYAOTCS TAKETHBIM W CTOXAaCTHUECKUH PEXUMBI OOyueHHs] MHOTOCIIOMHOM
HEUPOHHOM ceTu?

34. [ToueMy pasHble peanm3aly Mporecca OOyYeHUs MHOTOCIOWHOW HEHPOHHOW ceTh u3
Pa3HbIX HauaJbHBIX YCIOBUN HE MPUBOJAT K OAHOMY U TOMY K€ (UHAIBHOMY pe3yJbTary?

35. [To xakomy mpaBUIy MPOU3BOIUTCS MOIU(DUKAIMS 3HAYCHUN MapaMeTpoB MHOTOCIOWHOMN
HEUPOHHOU CEeTH IIPH €€ 00yUYSHUH METOJ0M 0OpaTHOTO PACTIPOCTPAHECHHS OIITHOKH?

36. OObsicHUTE cofep)KaHUe 33/1a4H aNMpOKCUMAIMH (YHKIUH MHOTHX MEPEMEHHBIX Ha MHOTO-
CIIOMHON HEWPOHHOM CETH.

37. Kakue mpaBuna ocraHoBa mporecca oOydenns MHC mnpumeHSIOTcs B NPaKTHUECKUX
MPUIIOKEHUAX ?

38. B uem coctout pyHKIIMOHAIBHAS 3a/a4a JOTIOJHUTEIHLHOTO OJIOKAa MPUHSATHUS PELICHUS Ha BbI-
xone MHC nipu ictionib30BaHUY €€ B KaueCTBE KiIacCU(pUKATOPa TaHHBIX ?

39. IToueMy upe3mepHOE yBEIMUYEHHE YMCIIa HEMPOHOB CKpBITHIX ciioeB B MHC npu pemenun 3a-

Jlayd annpoKCUMAIlMd MOXKET yXYJIIWTh TOYHOCTHBIE MoOKazaTenu cetu? Kakoe CBOWCTBO HEMPOHHOW CETH
uMeeTcs B BULy?

40. [Touemy Ha 3amaun KiIaccupUKAMM JaHHBIX H TPOTHO3a BPEMEHHOTO  psijia
pPacCIpOCTPAHSIOTCS TE K€ PeKOMEHAAIMK MO BBIOOpPY apxuTekTypsl MHC, 4To m B 3amave anmpoKCUMaIldd
(yHKIIMM MHOTHUX TTE€pEMEHHBIX ?

Temwt nucomennvix padom (3cce, peghepamot, Kypcoswvie padomast u op.)



BOHpOCBI JJIA ITIOATOTOBKH K 3a4YCTy

1. Heuertkas anrebpa xak pacmupenue OyjaeBoid anreOpbl

2. Bo3HHKHOBEHHE HEUETKMX MHOXKECTB. HeueTkas noruka.

3. Msrkue BbIYUCIEHUS.

4. JImHrBuCTHYECKAs HEONIPEACICHHOCTh. HeueTkas JIoruka U Teopust BEpOSTHOCTEN.

5. Onpenenenus HeyeTKUX MHOXkecCTB. J(narpamma 3ane. [IpencraBineHuss HEUETKMX MHOYXECTB.
Juna-rpamma Benna.

6. XapaKTepUCTHUKH, ONEepalii, CBOMCTBA HEYETKUX MHOXKECTB

7. OcHOBHBIE THITBI (PYHKIUH NPHHAUICKHOCTH. HeueTkie OTHOIICHUS

8. OrnpenenieHnst HEUETKOW U IMHIBUCTUYECKON MTEPEMEHHBIX.

9. Heuerkue BenMuuHbI, YKCIIa U UHTEPBAJIBI.

10. TpeyrosbHblE HEUETKUE YUCIA U TPANIELIUEBUIHBIE HEYETKNE NHTEPBAJIbI

1. [TonsiTHE HEUETKOrO BBHICKA3bIBAHUS M HEUETKOIo Mpeaukara. HeueTkue npeaukarsl.

12. OCHOBHBIE JIOTUYECKHE OIEpaluy C HEUYETKHMMH BBICKA3bIBaHUSMHU. JlOormueckoe OTpulLaHuE
HEUYETKUX BBICKA3BbIBAHUM.

13. Jlornueckass KOHBIOHKLIMS HEYETKUX BbICKa3blBaHUW. Jlormyeckas IU3BIOHKLIHS HEUYETKHX
BBICKa3bl-BaHUU.

14. Heuerkas nmnnukanusa. HedeTkast 3kBUBajIeHTHOCTb. [IpaBuiia HEYETKUX MPOTYKIIHIM.

15. [Ipsimoii 1 0OpaTHBIM METOIBI BEIBOIA 3AKITFOUEHUH B CUCTEMAaX HEYETKHX PO TYKIIHA

16. ba3oBass apxurekTypa CUCTEM HEUETKOro BbIBOAA. OCHOBHBIE 3Tallbl HEYETKOTO BBIBOJA.
®opmMupoBa-Hue 0a3bl IPABUI CUCTEM HEUETKOTO BBIBOJIA.

17. dazzudukanus (Fuzzification). ArperupoBanue (Aggregation). AxtuBuzamus (Activation).
Axkymy-nsnust (Accumulation). ledassuduxanus (Defuzzifica tion).

18. OCHOBHBIE QJITOPUTMBI HEYETKOTO BBIBOAA. AnroputM Mamaanu (Mamdani). Anroputm
ykamoro (Tsukamoto). Anroputm Jlapcena (Larsen). Anroputm Cyrero(Sugeno).

19. [Tpumepsl HCTIOIB30BAHUSI CUCTEM HEUETKOTO BBIBOJIA B 3a/1a4aX YIIPABIICHMUS.

20. OcHoBHnble 3memenTsl cucteMbl MATLAB. OcHoBHble npueMsl paboTsl B cucteMe MATLAB.

21. Penakrop cucrem Hewetkoro BeiBoga FIS. Pemakrop dyHkimii nmpuHamiexxHocTu. Pemakrop

IIpaBUJI CUCTEMBI HEYETKOro BbIBOAA. lIporpamma mpocMoTpa mpaBWiI CUCTEMBI HEUETKOro BbIBoJa. IIpo-
rpamMma IpocMOTpPa MOBEPXHOCTH CUCTEMBI HEYETKOT'O BBIBOJIA.

22. HcTopus uccnenoBanus B 001acTé HEMPOHHBIX ceTeil. bruonornyeckuii HEHpoH.

23. CrpykTypa U GyHKIIMOHUPOBAHHE HCKYCCTBEHHOTO HeWpoHa. [locTaHoBKa 3amaun oOydeHUs
HEWPOH HOM CETH.

24. Kiaccudukanus HEHpOHHBIX CETeH U UX CBOMCTBA.

25. D¢ dhexkTuBHOCTH HEUPOHHBIX ceTeil. MHOTOCIOHAsI HEHPOHHAS CETh.

26. Pemenue 3amau kmaccudukanum, pacro3HaBaHus 00pa3oB, IPOTHO3UPOBAHUS M YIIPABJICHHS C
IIOMO-IIBI0 YKA3aHHBIX KJIACCOB HEHPOHHBIX CETEH.

27. Hasnauenme makera Neural Networks Toolbox. O630p dynkumii makera Neural Networks
Toolbox.Co3nanue u uccnenoBaHue HEUPOHHBIX ceTei cpeacTBamu nmakera Neural Networks Toolbox.

28. Bo3moxkHOCcTH MO3Ta 110 00padoTKe HHPOPMAITIHI

29. I'pagureHTHBIC aITOPUTMBI O0yUEHUS

30. buonornueckue ocHOBBI (DYHKIIMOHUPOBAHUS HEMpOHa, 0a30Basi MOJIENIb HEUpOHa

31. OOydeHne HeWPOHHOU ceTH Ha OCHOBE CaMOOPTraHU3alluu

32. Heiiponnsie cetn ¢ paguanbHbiMu 0azucHbIMU QyHKIUsAMU (RBF)

33. Crpykrypa u Meron oOyueHus: cetu Xonduiaa
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