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1. IlepeyeHp mMIAHHUPYEMBIX

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

INIAHMPYEMBIMH pe3yJibTaTaMi 0CBOCHHS 00pa30BaTe/bHON NPOIPaMMBbI
[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

7 Tect

1.2. |Heiiponnsie cetn

7 Tect

[IpomexyTouHas aTTecTanus

3a

3. OueHouyHbIe cpeCcTBa (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,
«HE3a4YTCHOD.

4. IlpuMepHbIil (POHT OLIEHOYHBIX CPEACTB JJs1 MPOBEIEHUS TEKYIIero KOHTPOJsI U MPOMEKYTOYHOM
arTecTaluy 00y4aIIUXCs N0 AUcHUIIHHEe (MOAY o) ""CHucTeMbl HCKYCCTBEHHOI0 MHTe/IeKTa'
Ilpumepnuvie ouenounvie mamepuasl 011 MEKYU €20 KOHMPONA YCNeeaAeMOCmU
TecroBble 3aaHus (110 BapHaHTaMm)

1. Ilycte A={0,5/3;0,8/4;1/5;1/6;0,8/7;0,5/8;0/9} — HedeTkOoe MHOXXECTBO C DJJIEMEHTAaMU U3
YHHMBEpPCaJIbHOr0 MHOXXecTBa E M MHOxecTBOM mnpuHamnexHocteii M=[0,1]. Uro sBnserca HocuTenem
HEYETKOro MHOKecTBa A?

A) {3.8}

B) {5,6}

C) {4,7}

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

E) {9}

2. Ilycrs A={0,5/3;0,8/4;1/5;1/6;0,8/7;0,5/8;0/9} — HedeTkoe MHOXECTBO C DJJIEMEHTAMHU W3
yHHUBEpcaJbHOr0 MHOXKecTBa E m MHOxecTBoM mnpunHaieskHoctedt M=[0,1]. Onpenenure TOuku mnepexojna
HEUYETKO-TO MHOXKecTBa A?

A) {3.8}

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

C) {5,6}

D) {4,7}

E) {9}

3. Ilycts A={0,5/3;0,8/4;1/5;1/6;0,8/7;0,5/8;0/9} — HeueTKkoe MHOXKECTBO C dIIEMEHTaMH W3 YHHU- Bep-
canbHOro MHoxkectBa E u MHOxecTBoM mpuHamnexxnocteil M=[0,1]. Kakas M3 npuBeIeHHBIX XapakTe-
PUCTUK HE COOTBETCTBYET HEUETKOMY MHOKECTBY A?

A. MHO>KECTBO YHUMOJAJIbHO
MHOXECTBO HOPMAJILHO
MHOECTBO UMEET JBE TOUKH TEepexoaa
MHOECTBO UMEET BHICOTY |
HET MPaBUILHOTO OTBETA
. Anst nByx HedeTknX MHOXKeCTB A u B o6o3Hauenune A [1[1B o3HauaeT onepamuro
PaBEHCTBO
JIOTIOJTHEHHE
nepeceyeHue
BKJIIOUCHHE
00beTMHCHNE

smonw

moawx>

Jlist IByX HEYETKUX MHOXkeCTB A u B 0o603Hauenne B= A o3HauaeT onepanuro
JOTIOJTHEHUE

BKJIFOYCHHUE

PaBEHCTBO

aw»w



D. nepecevyeHue
E. 00beIUHEHUE

6./[ns nByX HeueTknx MHOXeCTB A 1 B o6o3Hauenne A [ /B o3HauaeT onepanuro
A. JTU3BIOHKTHUBHAS CyMMa

B. BKJIFOUEHHE

C PaBEHCTBO

D nepecevyeHue

E 00beTUHEHIE

7.Ilyctb A u B - HECUCTKHC 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, 3aJaHHOE onepauueid A [1[/B

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. ITycth A n 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 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. [lycTe A u B - HEUCTKHC MHOXECTBA. A=0,4/x1+0,2/x2+0/x3+1/x4;
B=0,7/x1+0,9/x2+0,1/x3+1/x4.

Omnpenennure HEYETKOE MHOKECTBO, 3alaHHOE onepanueid A [1[1B

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/x1+0,2/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

10. Kakoe cBOMCTBO HE BBIMIOTHSACTCS JIJISl OTICPAIIMH O0bETUHEHNUSI HEYETKUX MHOYKECTB?
A. MOHOTOHHOCTD

B. KOMMYTaTUBHOCTh

C. acCOILIMaTHBHOCTH

D. HIEMIIOTEHTHOCTD

E. TUCTPUOYTUBHOCTh

11. Kakoe cBOMCTBO HE BBINOJIHAETCSA Ul ONEPALUU IEPECEUEHUS] HEUETKUX MHOXKECTB?
A. aCCOIIMAaTUBHOCTH

B. HIEMIOTECHTHOCTh

C. MOHOTOHHOCTb

D. TUCTPUOYTUBHOCTh

E. KOMMYTaTUBHOCTh

[a—

2. Kakas omnepaiusi He BBINOJHIETCA Ha/l HEYETKUMH MHOYXKECTBAMHU?
anrebpanyueckasi pa3sHOCThb

anreOpanyeckas cymma

anrebpanyecKkoe Mpou3BeICHUE

TU3BIOHKTHBHAS CyMMa

Pa3HOCTH

moawy»

. Uro o3Hauaet 3anuck A, eciiu A — HEUETKOE MHOYKECTBO?
HEYETKOE MHOXKECTBO, OnmKaiiliee K HeUeTKOMY MHOXKECTBY A
00BIYHOE MHOXKECTBO, OJIKaiiliee K HEYeTKOMY MHOXKECTBY A
HEYETKOE MHOKECTBO — JIOTIOJIHEHNE K HEYETKOMY MHOXKECTBY A
00BIYHOE MHO>KECTBO — JIOTIOJIHEHHE K HEYETKOMY MHOXKECTBY A

Saw»> 3



E. HCYCTKOC MHOKCCTBO — CHMMCTPUYIHOC K HCUCTKOMY MHOXCCTBY A

14. Kakyro omepanuio MexXIy ABYMS HEUETKUMHU OTHOUICHHSIMH 3a7aeT (YHKIMS MPUHAUICKHOCTH,

omnpezenseMas BelpaxkeHneM Buaa HR1(x,y) uR2(x,y) ?
00beqMHEHNE

repeceueHue

JIONIOJTHEHHE

anreOpandeckoe MpOHU3BeIeHUE
asnreOpanyeckas cymma

moaw>

15. Kakyro omepanuio Mexay ABYMsS HEUETKUMHU OTHOUICHHSIMH 3a7aeT (PYHKIMS MPUHAUICKHOCTH,

onpenensieMas Beipaxkenrem Buaa pR1(x,y) + pR2(x,y) - uR1(x,y)-uR2(x,y) ?

A. anreOpanyeckas cymMma

B. anreOpandecKkoe MpOu3BeICHNE
C. 00beqMHEHNE

D. repeceyeHue

E. JIOIIOJTHEHHE

16. TlepBoii mpoeknueit oTHomeHus R Ha3piBaeTcs HeyeTkoe MHOKeCTBO R'1 ¢ dyHkumeit npunan-

JIEXKHOCTH PAaBHOM

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

moaw»>

17.BTopoii mpoekiuer oOTHOIIeHUusT R Ha3pIBaeTcsi HEUETKOE MHOXKECTBO R'2
MIPUHAJUIEKHOCTU PABHOU
max(x) [uR (x,y)]
max(y) [uR (x,y)]
min(y) [uR (x,y)]
min(x) [HR (x,y)]
sum(y) [uR (x,y)]

moaw»>

18. Heuetkoe otHomenne XRY HazpiBaeTcs cenapabebHBIM, €CJIM OHO PaBHO

A [IEPECEYECHUIO IUIUHAPUIECKUX NPOAOKEHUN CBOUX IPOCKLIUN

B 00BbEAMHEHUIO MIMHAPUICCKUX TTPOTIOJDKEHUN CBOUX TTPOCKITUI

C. JOTIOJTHEHUIO MEePECEUCHUs IUITMHIPUUECKUX MPOAOTIKEHUN CBOUX MPOEKIINA
D JOTIOJTHEHUIO OObETMHECHUS ITUITMHAPUYECKHUX MTPOIOJDKCHHH CBOMX MPOCKITUIH
E anreOpandeckoil cyMMe HUIMHAPUYECKUX MPOIOJIKEHUN CBOUX MPOESKITHIA

[IpakTUKO-OpHEHTHPOBAHHBIE 331291 (TUIIOBBIC)

N3 Ne 1
Tema «Heuetkue mHoxecTBa» Bapuant 1
JlaiiTe onpeeneHne NOHATHUS MHOXKECTBA.

¢ (dyHkmmein

OnuimuTe crocoobl 3aJaHuA (1)yHKLII/II/I NPUHAJICIKHOCTU OTACIIbHBIX 3JICMCHTOB MHOXCCTBA.
I[aﬁTe OIpeCACIICHUE OIICpalun O6’beI[I/IHeHI/Iﬂ MHOXECTB H IIOACHHUTE €€ CMBICII C IIOMOIIBKO JHAa

rpammel Benna.

Kakue oTtHomenust HaspiBatoTcss OMHapHbIMH? Kakue mpumepbl OMHAPHBIX OTHOIIEHUN BBl MOIJIA OBl

MIPUBECTH?

Cdhopmynupyiite onpeieneHre He4eTKOro MHOKECTBA U MOSICHUTE €r0 OCHOBHOM CMBICTT.

[IpakTrueckoe 3aganue:
B MATLAB peanu3zyiite onepamnuu mo oopadoTke CTpyKTYpBHI.



Bapuanr 2

[IpuBenuTe oCHOBHBIE CTIOCOOBI U (POPMBI TIPEICTABICHHUS MHOYKECTB.

Onuiure OCHOBHBIE CBOMCTBA OIEpalMii HajJ] MHOXKECTBAMHU: KOMMYTaTUBHOCTH, aCCOLIMAaTUBHO-CTH,
UJAEMIIOTEHTHOCTH, TUCTPUOYTUBHOCTH U HHBOJIOILIUH.

[TpuBenuTe MpUMEpHl peaabHBIX 3a/1ad, KOTOPhIC MPHUBOJAT K HEOOXOIUMOCTH BBEICHUS TOHSITHS HE
YETKOT0 MHO>KECTBA.

JlaiiTe ompenenaeHue oOIepaluy INEPecedeHHUs] MHOXKECTB U IOSICHUTE €€ CMBICHI C IOMOIIBIO JHa-
rpamMbl BeHHa.

JlaiiTe onpeneseHrne HeYeTKOro OTHOLIEHHS U TPUBEAUTE IPUMEPBI HEUETKUX OTHOLIEHU.

IIpakTrueckoe 3aanue:
B MATLAB peanu3yiite onepanuu 1mo oopaboTke AByMEPHOTO MacCHBa.

N3 Ne 2

Tema «Heuerkas noruka» Bapuant 1

1. OObsicHUTE CYIIHOCTb TOHSATUS HEONPECICHHOCTH, €ro NPUPOJYy U OCHOBHBIE HCTOYHUKH.
2.PackpoiiTe CyIIHOCTh MOHATHUS IMHIBUCTUUECKOM IEPEMEHHOM.

.Packpoiite nonstue daz3uduxanus (Fuzzification).

.C moMomipi0 Kakux npaBuil (GOpMUPYIOTCS 3HAUCHHS TMHTBUCTHUECKON EPEMEHHOM?

Uro takoe akkymyssnus (Accumulation)?

[lepeuncnuTe OCHOBHBIE aJITOPUTMBI HEUYETKOTO BBIBOAA. IX 0COOEHHOCTH.

Bapuanr 2

1.IIpuBeaure xiaccuUKAMIO JHUHTBUCTUYECKUX HEONPEEICHHOCTEH, MOSICHUTE HMX CYIIHOCTh M
JalTe IPU- MEPBL.

[IpuBeauTe npruMep TEPM-MHOKECTBA 3HAUCHUI HEKOTOPOH JTUHIBUCTUYECKOU MEPEMEHHOM.

Yro npencTaBisieT co060i TEpPM-MHOXKECTBO?

Uro Takoe arperupoBanue (Aggregation)?

Packpoiite monsTue akruu3amus (Activation).

Packpoiite nmonstue nedaszsudukarnus (Defuzzifica tion).

N3 Ne 3

Tema «Heuetkoe moaenupoBanue B cpene Matlaby

Bapmuanr 1

OcnoBuble 3meMenThl cucteMbl MATLAB. OcHoBHbIe TpueMsbl paboTsl B cucteme MATLAB.

JUis 4ero Hy)KHa IporpaMma IpPOCMOTpa IpaBMI CHUCTEMBbI HedeTkoro BbeiBoga B Fuzzy Logic
Toolbox?

Kak coznmarorcs ¢pynkuii npunapiesxknocty B Fuzzy Logic Toolbox?

IIpakTueckoe 3agaHue:

[TocTpoiiTe HedeTKyr0 MOAENb Ul aHalu3a BXOAALIEH NOKyMEHTAallMM Ha MPEANpHITHH 4Yepe3 pe-
JaKTOp cU- cteM HedeTrkoro BbiBoja FIS. 3anaiite ¢ynkumm npunamiexsHoctd. ChopMmynupylTe MnpaBuia
CHUCTEMbl He- 4YeTKoro BbiBoja. IlocMoTpuTe mnpaBuia CUCTEMBI HeudeTKoro BbIBoja. IIpo-cmotpute
IIOBEPXHOCTh CUCTEMBI HEUETKOI'O BBIBOJA.

Bapuanr 2
OnumuTe GyHKIUKA peJakTopa MpaBHI CUCTEMBI HeueTKoro BeiBojia B Fuzzy Logic Toolbox.
Onummmre GyHKIMU pegakTopa cucteM HeueTkoro BeiBosa FIS B Fuzzy Logic Toolbox.

Jlns 4ero HyKHA IporpaMMa MPOCMOTPa MOBEPXHOCTH CHCTEMBI HEYETKOrO BbIBoJa B Fuzzy Logic
Toolbox?

[TpakTyeckoe 3a1aHue:

[TocTpoiiTe HeYeTKyr0 MOJeNb IS aHajh3a TOBapOoOOOpOTa TMPOIYKIMH Yepe3 PEJakTop CHCTEM
Heuetkoro BbiBojga FIS. 3apaiite ¢ynkumn npunamnexxHoctd. ChopMmynupylTe mnpaBuiia CH-CTEMBI
HEYeTKOro BBIBOMA. [locMOTpHTE TmpaBHia CHCTEMBI HEYETKOTO BBIBOJA. [IpOCMOTpUTE TOBEPXHOCTH
CUCTEMBbI HEUETKOTO BBI- BOJA.



Ilpumepnuie oyenounvie mamepuanl
0J151 NPOBEOEHUSL NPOMENCYMOYHOU ammecmayuu (3auem, IK3amen)
nO UMO2am 0Cce0eHUs OUCUUNIUHDBL (MOOY/Is1)

Bomnpocs! 11t cobecenoBanus Tema 1.

1. Heuertkas anrebpa xak pacimupenue OyiaeBoi anreOpbl

2. Bo3HukHOBeHNE HEUeTKHX MHOKeCTB. HeueTkast tornka. Msrkue BbIYMCIICHHUS.

3. JIuHrBHUcTHYECKas HeolpeaeaeHHOCTh. HeueTkas noruka u Teopusi BEpOsSTHOCTEH.

4. Omnpenenenus HeueTKUXx MHOKecTB. /[narpamma 3ane. IIpencTaBiieHuss HEUETKUX MHOMKECTB.
Juna rpamma Benna.

5. XapakTepUCTUKH, ONEPALUH, CBOMCTBA HEYETKNX MHOKECTB

6. OcHOBHBIE TUIIBI PYHKITUI TPUHAAICKHOCTH. HedeTkre oTHOIIEHUS

7. OnpeneneHns HEYETKOW U JTMHTBUCTUYECKON ITEPEMEHHBIX.

8. Heuetkue BennuuHbI, Ycia 1 HHTEPBAJIBI.

9. TpeyronbHble HEUETKNE YKCIIA U TPANIELIUEBUAHBIE HEUETKUE HHTEPBAJIBI

10. [ToHsiTHE HEYETKOTO BHICKA3bIBAHUS M HEUETKOTO MpeankaTta. HeueTkue npeaukaThl.

11. OCHOBHBIE JIOTMUECKHE ONEPALMU C HEYETKUMH BbICKa3bIBaHUSAMH. JIOrMUYeCKOoe OTpHIIaHHE
HEYETKHUX BBICKA3bIBAHUU.

12. Jlornueckasi KOHBIOHKLIMS HEYETKMX BbICKa3bIBaHMM. Jlormueckass MU3BIOHKLIHS HEYETKUX
BBICKa3bIBaHHI.

13. Heuerkas nummukanus. Heuerkas 35kBuBaneHTHOCTD. [IpaBuia HEYETKUX IPOLYKIUH.

14. [IpsiMoii 1 0OpaTHBIN METOJIBI BBIBOIA 3aKIIOYEHUN B CUCTEMaX HEUETKUX MPOTYyKIIHHA

15. ba3oBast apxuTekTypa CHCTEM HEUETKOrO BbIBOJAa. OCHOBHBIE ATalbl HEYETKOTO BHIBOJA.
®opmupoBaHue 0a3bl MPABHI CUCTEM HEYETKOT'O BBIBOJIA.

16. dazszuduxanms (Fuzzification). ArperupoBanue (Aggregation). AxtuBuzanus (Activation).
Axxymysmust (Accumulation). Jledazzudukamus (Defuzzifica tion).

17. OcCHOBHBIE AITOPUTMBI HEYETKOrO BbIBojA. AsroputM Mamnanu (Mamdani). Anroputm
yxamoro (Tsukamoto). Anroput™m Jlapcena (Larsen). Anroputm Cyrero(Sugeno).

18. [Ipumeps! Hcnonb30BaHKs CUCTEM HEYETKOIO BBIBOJIA B 3a/1a4axX yIpaBICHUS.

19. OcHoBable 3meMenThl cucteMbl MATLAB. OcHoBHbIe ipueMbl padoThl B cucteme MATLAB.

20. Penakrop cuctem Heuetkoro BeiBoga FIS. Pemaxrop dynkimii mpunaanexnoctu. Pemaktop

Mpa-BUJI CHCTEMbI HEYETKOro BbIBoja. [Iporpamma mpocMoTpa mpaBuil CHCTEMbl HE4eTKOro BeiBoga. Ilpo-
rpamMma mpocMOTpa MOBEPXHOCTU CUCTEMbI HEYETKOTO BHIBO/IA.

21. OOmass xapakTepucTHKa 3a7a4 KJIACTEpHOTO aHaIM3a. 3ajada HEYETKOW KJIacTepu3aliuu |
AJITO-pUTM €€ PCIICHUA.
22. O6mas ¢opmanbHas TMOCTAHOBKA 3aJadydl HEYETKOTO KJIACTEPHOTO aHaiu3a. YTOYHEHHas

IIOCTAaHOB-Ka 3aJaud HEUYETKOW KJacTepu3aluy. AJTOPUTM pELIEHUS 3a/add HEYETKOW KJIacTepU3aluu Me-
TOJIOM HEUETKHX C-CPEIHHX.
23. CpencTBa pelieHus 3a/1a4 He4eTKoM knactepusaiuu B nakete Fuzzy Logic ToolBox.

Bompocs! m1st cobecenoBanus Tema 2.

1. Hamumure ypaBHeHHEe YHKIIMOHUPOBAHUS TEXHUYECKOTO HEUpOHAa.

2. Kakoe neiicTBue HajJ BEKTOpaMH BXOJIOB M CHHANTHYECKUX KOA(PPHUIIMEHTOB NMPOU3BOAUTCS B
nporiecce GOpMHUPOBAHUS MTOTEHITMATA HEUpoHa?

3. Kakoii 0co0eHHOCThIO (DYHKIIMOHUPOBAHUS TEXHUYECKOTO HEHpOHa OOBACHSIETCS €ro
JIEHCTBHE KaK HEIIMHEWHOTO IpeoOpa3oBaTes?

4. [lepeuncnuTe OCHOBHBIE BUBI AKTUBALIMOHHBIX XapaKTEPUCTHK. B 4eM cocTosT ocoOeHHOCTH
Ka)xaoro suaa?

S. MoKeT 1 B KauecTBEe aKTUBAIIMOHHON XapaKTEPUCTUKU HEHPOHA MCIOJIB30BATHCS JIH00ast He-
nuHenHas GyHkuus? OObsICHUTE CBOM OTBET.

6. Kaxkas HelipoHHasi ceThb Ha3bIBACTCS PEKYPPEHTHOM?

7. O06bscHUTE 0COOCHHOCTH (HDYHKIIMOHUPOBAHUSI HEUPOHHOM CETH MPSMOTO PACIIPOCTPAHCHHUS.

8. Hanumure ypaBHeHUs, XapaKTepU3yOIIKUE TUHAMUKY PEKYPPEHTHOW HEUMPOHHOM CETH B JIUC-
KpETHOM BpeMeHHU (CKaysipHast popma).

9. Hanummure BEKTOpHO-MaTpUUHBIE YpPAaBHEHUS, XapaKT€PU3YHOIIME AMHAMUKY pPEKyppEHTHOMN

HEWPOHHOU CETH B AUCKPETHOM BPEMEHH.



10. Kakyro 3amauy pemaer cetb XeMMuHra?

11. B kakoii ¢opme mpencTaBieHBl XapaKTEPUCTHKH OOBEKTOB TMPH pPEIICHUH 3aJadd
pacrnio3HaBaHMsI 00 pa30B C MOMOIIBIO0 CETH XeMMHUHTra?

12. Hapucyiite cxemy HeiipoceTeBOro KommnapaTopa Ha JBa BXoJa U 00bsicHUTE ero pabory. Kakue
AKTUBAIIMOHHBIE XaPAKTEPUCTUKN HEUPOHOB HCTIOJB3YIOTCS B CXEME HEUPOCETEBOTO Kommnaparopa?

13. Kakue orpannuenust HakiaasiBatoTcsi Ha 3HadeHUs: Bxo/10B cetu MAXNET mnpsimoro pacmpo-
cTpaHeHus1?

14. B uem cocTtouT ycioBHE MPOCTOM pa3aeNMMOCTH KJIAcCOB IIPU PpELIEHMH 3aJadyu
KJaccuuKaluy TaHHbIX ?

15. [Touemy mpu pemIeHHH MPAKTHYECKUX 3a1ad TpeOyeTcsl BBIMOJHEHHE YCHJIEHHOTO YCIIOBHS
pa3-aeaMMOCTH KJIacCOB?

16. Kak Ha equHCTBEHHOM HEHpPOHE peaju3yeTcs JUHEMHAs rpaHulla MEXIy JAByMs Kiaccamu?
JlaiiTe rpadMueCKy0 WILTIOCTPAITHIO.

17. UTto Ha3bIBaEeTCS IIEMEHTAPHBIM MEPCENTPOHOM?

18. ChopmynupyiiTe MaTeMaTHYECKyIO MOJENb 3JIEMEHTAPHOrO TEpCenTpoHa C OWHApPHOU
(OuronAp-HOI) aKTUBALIMOHHOM XapaKTEPUCTUKOIA.

19. ChopmymupyiiTe nmpaBuiio Xe66a 0OydeHHS 3JIEMEHTApHOTO MEepCenTpoHa ¢ OMHAPHONW aKTHBa
-IJMOHHON XapaKTEPUCTUKOM.

20. B d4em cocrour HeraTMBHas OCOOCHHOCTh MpaBuia Xe00a o0OydeHHs SIIEMEHTapHOTO
nepcentpoxHa’?

21. Chopmymupyiite npaBuio Yuapoy - Xohda oOyueHus sneMeHTapHOro mnepcentpona. Kakas
aKTHBALIMOHHAS XapaKTEpPUCTUKA HEHPOHa Mpe/roiaraeTcs B npasmie Yuapoy - Xohda?

22. Hamumure ypaBHeHUs1 QyHKIIMOHUPOBAHUS MHOTOCJIOMHON HEHPOHHOM CETH.

23. OObsicHUTE COCTaB JaHHBIX TAOMMIBI OOydaroliei BBIOOPKH, MCIIONB3YEeMOH Ui HAaCTPOWKU
rapa-MeTpOB HEUPOHHOU CETH.

24. Kakne mapameTpsl MHOIOCIOWHOW HEHWPOHHOM CETM HACTPAUBAIOTCS B IPOLECCE €€
oOydeHus?

25. Kakoit kputepuii ucronpzyercs Ajis OpraHM3aldd OOydYeHHs MHOTOCIIOMHOM HEHpOHHOM
cern?

26. B deMm cocToWT M Kak peanu3yercs NpolecC MHULIUAIN3AUUU NPH OOyYeHHH HEHpOHHOM
cern?

217. B 4yem coctout u kak nposepsieTcst 3pPEeKT «reHepann3au JaHHBIX» B HEHPOHHOM ceTn?

28. Kakune mapameTrppl pexnma OOyYeHHs] MHOTOCIOMHOW HEHPOHHOW CETH JOCTYITHBI
MOJIb30BATENIO 1JI1 HACTPOUKHU?

29. B gem coctouT nporieaypa TecTupoBaHus 00y4eHHOW MHOTOCJIOWHON HEHPOHHOU ceTn?

30. Kakue nepemMeHHbIe BHIYUCISIOTCS C TIOMOIIBIO0 METOa 0OPAaTHOTO PAaCIPOCTPAHEHUS OIINOKU
Y KaK OHHU MCIIOJIb3YIOTCS B TIpoIiecce 00y4IeHHsI MHOTOCJIOWHON HEHPOHHOM ceTH?

31. [IpuBenure npuMepbl aKTUBALMOHHBIX XapaKTEPUCTUK HEWPOHOB, UCIOJb3YEMBIX B MHOTO-
CJIOMHBIX HEMPOHHBIX CETSX.

32. UTo Ha3bIBaeTCs «IMOX0W» B POIECCe OOyUCHUS HEMPOHHON CeTH?

33. Uem OTIMYAIOTCS TMAKETHBIM M CTOXAaCTUYECKHH PEXUMBI OOy4YeHHs MHOTOCIOWHOU
HEHUPOHHOM ceTn?

34. [Touemy pasHble peanu3anuu Mporiecca OOydYeHHs MHOTOCIOMHOM HEUPOHHOW CEeTH U3
pa3HbIX HAaYaJIbHBIX YCIOBUH HE MPUBOJAT K OJJHOMY U TOMY e (pUHAIBHOMY pe3yabTary?

35. [To kakomy mpaBwIy MPOU3BOAUTCS MOAUGUKAIMSA 3HAYCHHH MapaMeTpOB MHOTOCIOWHOMN
HEHPOHHOM ceTH npu ee 00y4eHUH METOJIOM 00PaTHOTO PACIIPOCTPAHEHHS OLTHOKHU?

36. OO0bsicHUTE coJep)KaHUE 3aJaul anmnpoKCUMAK (GYHKIUU MHOTHUX MEPEMEHHBIX Ha MHOTO-
CJIOMHOW HEMPOHHOM CETH.

37. Kakue mnpaBmia octaHoBa mpomecca obOydenuss MHC mnpumeHSIOTCS B MPaKTHYECKHUX
MIPUJIOKEHUSAX ?

38. B yem cocTouT QyHKIMOHANbHAS 3a/ja4a JOMOJHUTEILHOTO OJI0OKA MPUHATHUS PEIICHUS Ha BbI-
xoze MHC mpu ucronb30BaHUM €€ B KaUeCTBE KJIaCCU(PHUKATOPaA TaHHBIX?

39. [Touemy ype3smMepHOE yBEIMYEHHE YUCIa HEUPOHOB CKpPBIThIX ciaoeB B MHC npu pemennn 3a-

a4l anmpoKCUMAallMd MOKET YXYIIIUTh TOUYHOCTHBIE MoKazarenu ceTu? Kakoe CBONCTBO HEHPOHHOW CeTH
AMEETCS B BUAY?
40. [Touemy Ha 3agaud KiaccUUKAMK JaHHBIX H TMPOTHO3a BPEMEHHOTO  psiaa



pacIpoCTpaHSIOTCS Te e peKOMeHAaluu 1o Beibopy apxutektypsl MHC, uTo M B 3afaue anmpoKCUMAIUN
(YHKITUY MHOTHX TIEPEMEHHBIX ?

Tembt nucomennvix pabom (Icce, pepepamot, Kypcogvle pabomot u op.)

BOHpOCBI AJId TIOATOTOBKHU K 3a4YCTy

l. Heuertkas anrebpa xak pacmmpenue OyiaeBoid anreOpbl

2. Bo3HHKHOBEHME HEUETKMX MHOXKECTB. HeueTkas joruka.

3. Msrkue BbIYUCIEHUS.

4. JImHrBUCTHYECKAsI HEONIPEAEICHHOCTh. HeueTkas JIoruka u Teopust BEpOSATHOCTEN.

5. Omnpenenenust HeYeTKUX MHOXkeCTB. Juarpamma 3ane. [IpencraBneHuss HEUETKMX MHOYXECTB.
Jwna-rpamma Benna.

6. XapaKTepUCTUKH, ONepalii, CBOMCTBA HEYETKUX MHOXKECTB

7. OcHoBHble THIIBI QYHKIUHN NpuHaIiexkHOCTH. HeueTkre oTHOLIEHUS

8. OrnpenenieHnst HEUETKOW U IMHTBUCTUYECKON MTEPEMEHHBIX.

9. Heuerkue BennunHbI, 4MCIIa U UHTEPBAJIBI.

10. TpeyrosyibHbIE HEUETKUE YUCIA U TPANIELIUEBUIHbIC HEYETKUE UHTEPBAJIBI

1. [ToHsITHE HEUETKOrO BBICKA3bIBAaHUS M HEYETKOTO Mpeaukara. HeueTkue npeaukarhl.

12. OCHOBHbIE JIOTUYECKUE OIEpaluy C HEUETKHMMH BbICKAa3bIBaHUSIMU. JlOrmueckoe OTpUlLaHUE
HEUYETKUX BBICKA3BIBAHMIA.

13. Jlornueckass KOHBIOHKLIMS HEYETKUX BbICKa3blBaHUU. Jlormueckas AM3ZBIOHKIUS HEUYETKUX
BBICKa3bI-BaHUU.

14. Heuerkas ummnukanus. Heuerkast s5kBuBaneHTHOCTh. [IpaBuia HEUETKUX IPOIYKIUH.

15. [Ipsimoit u 0OpaTHBINA METOJIBI BBIBOJIA 3aKITIOYEHUN B CUCTEMAaX HEUETKUX MPOTYKIIUMA

16. ba3oBass apxurekTypa CUCTEM HEUETKOro BbIBOAA. OCHOBHBIE 3Talbl HEYETKOTO BBIBOJA.
®dopmupoBa-Hue 6a3bl MPABUI CUCTEM HEYETKOTO BBIBOJIA.

17. dazzuduxanus (Fuzzification). ArperupoBanue (Aggregation). AxtuBuzanus (Activation).
Axxymy-nsauus (Accumulation). [ledassudukanus (Defuzzifica tion).

18. OCHOBHBIE aNTOPUTMBI HEUETKOro BbIBOAA. AusroputM Mampanu (Mamdani). Anroputm
Iykamoro (Tsukamoto). Anroputm Jlapcena (Larsen). Anropurm Cyrero(Sugeno).

19. [IpuMepsl HCTIOIB30BAHMS CUCTEM HEYETKOTO BBIBOJA B 3a/layax yIpPaBICHUS.

20. OcnogHble 3memeHTsl cucteMbl MATLAB. OcHoBHble npueMsl padoTsl B cucteMe MATLAB.

21. Penaktop cuctem Heuetkoro BwiBoAa FIS. Pemaktop dyHkiuit mpunamiexsoctu. Pempakrop

IIpaBUJI CHUCTEMBI HEYETKOro BbIBOAA. lIporpamma mpocMoTpa mpaBWiI CUCTEMBI HEYETKOro BbIBOJA. IIpo-
rpamMma IpocMOTPa MOBEPXHOCTH CUCTEMBI HEYETKOT'O BBIBOJIA.

22. Hcropus uccienoBanus B 001acT HEHPOHHBIX ceTeil. buonornueckuii HelpoH.

23. CrpykTypa U (pyHKIMOHHpPOBAaHHE HCKYCCTBEHHOTO HeiipoHa. [TocTaHoBKka 3amaun oOydeHUS
HEWPOH HOM CETH.

24. Kiaccudukanys HEHPOHHBIX CETEH U UX CBOMCTBA.

25. D dexTUBHOCTE HEHPOHHBIX ceTeil. MHOTOCIIONHAS HEUPOHHAS CETh.

26. Pemenue 3amau kiaccuduKkanuu, pacno3HaBaHus 00pa3oB, IPOTHO3UPOBAHUS U YIPABICHUS C
MIOMO-IIIbI0 YKA3aHHBIX KJIACCOB HEMPOHHBIX CETEM.

27. Hasnauenue makera Neural Networks Toolbox. OG3op dynknuii makera Neural Networks
Toolbox.Co3nanue u rccnenoBanne HEUPOHHBIX ceTe cpeacTBamu makera Neural Networks Toolbox.

28. Bo3mokHOCTH MO3ra 110 00paboTKe MHPOPMAITH

29. ['pagrieHTHBIC aNTOPUTMBI OOYUYEHUS

30. buonornueckue ocHOBBI ()YHKIIMOHUPOBAHUS HEpoHa, 0a30Bast MOJIe]Ib HEHpOHa

31. OOyueHue HEMPOHHOM CETH Ha OCHOBE CaMOOPTaHU3aIuU

32. Heiiponnsie cetn ¢ paguanbHeiMu 0azucHbIMU GyHKIUAMH (RBF)

33. Crpykrypa u MeTo 00yueHus: ceTy Xomnduiaa
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