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1. IlepeyeHb mNIAHHpPYeMBIX Ppe3yJbTATOB O0y4eHHUS] 10 JHCHUILUIMHE, COOTHECEHHBIX C
INIAHMPYEMBIMH pe3yJibTaTaMU 0CBOCHHS 00pa30BaTe/IbHOM NPOrPaMMbl

[Ipouecc u3yyeHus: TUCHUILIMHBI HampaBieH Ha GopmupoBaHue cieayromux komnereHuuit OII BO
U OBJIaJICHUE CIEIYIOUMMHU pe3yabTaTaMU O0yUYEHHS MO JUCLUIUINHE!

Kon u nHaumenoBanue Kon u [Tepeuens TUTAHUPYEMBIX PE3YIBTATOB O0YUEHUS IO
KOMIIETEHIINH HAalMEHOBAaHHE JUCLUIIIINHE
UHJUKATOpa
JIOCTH>KEHHUSI
VK-1 Crnocob6en | YK-1.2 3HaeT
OCYILECTBIIATD OuCK, | [IpoBoaut Crioco0b1 o11eHKH UH(pOpMaINH, €€ TOCTOBEPHOCTH,
KPUTHYECKUM  aHAIW3 U | OLICHKY IIOCTPOEHNUS JIOTHYECKUX YMO3aKJIFOUEHUI HA OCHOBAHUU
CUHTE3 uHpopMmaiuy, | tHQopMaluy, | MOCTyHAIOMKMX WH(OPMAIIUU U JAHHBIX, B TOM YHUCIIE C
MIPUMEHSATH CHUCTEMHBI | ee MIpUMEHEHUEM (PUII0COPCKOro MOHATUHHOTO anmapaTa
HOAXOA I PCLICHHUS | JOCTOBEPHOCTH |ymeeT
TIOCTaBJICHHBIX 3a/1a4 » CTPOUTH [IpoBoauThH OlIEHKY MHPOPMALIMH, €€ JOCTOBEPHOCTh, CTPOUTH
JIOTHYCCKHC JIOTUYECKUE YMO3AKIIFOYCHU HA OCHOBAHUM NOCTYAOLIUX
YMO3aKIIO4YCHU | yHbOpMAIIUU U TaHHBIX, B TOM YHCIIE C IPUMEHEHUEM
g Ha ¢uocopcKoro MOHATUHHOTO anmapaTa
OCHOBAaHUH

BJIaJeeT HABBIKAMU

TexHomoTUsAMH OLIEHKH WH(OPMAIINH, €€ JOCTOBEPHOCTH,
MOCTPOEHUS JIOTHUECKUX YMO3aKIIOUEHUI Ha OCHOBAHUH
MOCTYTMAOIINX HHPOPMAIIUU U TaHHBIX, B TOM YHCJIE C

MOCTYTAOIINX
uH(popMaH U
JAHHBIX, B TOM

amere ¢ npuMeHeHneM GHIOCOPCKOTo NOHATUHHOrO annapara
MIPUMEHEHUEM
¢umnocodekoro
MOHATUHHOIO
amnmapara
VK-1 Cnocoben | YK-1.3 3HaeT
OCYILECTBIISATh nouck, | Ucnonszyer [Toaxons! 1715 pelieHus NOCTaBJICHHbBIX 3a]a4
KPUTHYECKUI  aHAJIW3 U | CUCTEMHBIN ymeeT
CUHTE3 vH(OpManuy, | TOAXO0M st Hcnonb30BaTh NOAXObI AJISI PELICHUS MOCTABICHHBIX 3a]1a4
MIPUMCHSITH CHUCTEMHBIH | peIIeHUS BlIajeeT HaBbIKAMH
fHoaxon AW PCLICHHA| HOCTABICHHBIX | CyeremubIM MOAX0MOM IS PelIeHUs TIOCTABIEHHBIX 337124
MOCTaBJICHHBIX 33124 3a7a4
VK-2 Cnocoben | YK-2.1 3HaeT
omnpenensaTe Kpyr 3amad B|Onpexpenser KomruiekcHbie criocoObl pemieHus 3a1aq
paMKax TIOCTAaBIICHHOM | LIe/Ib IPOCKTA | ymeeT
nenun U BBIOMPATH | U Onpenensars 1nenb NpoeKTa u GopMyIUPyeT COBOKYITHOCTh
ONTUMANIbHBIE CIIOCOOBI X | POPMYIUPYET | 3azay, pELIEHUE KOTOPBIX HANPAMYHO CBS3aHO C JOCTHKEHUEM
peuienus, HCXOIsA 13| COBOKYITHOCTD | et MPOEKTa U ONPEIETSAET CBA3U MEKY MTOCTABJICHHBIMHU
JICUCTBYIOIMX  MPABOBBIX | 33713, 3a7la4aMy U OKUJAEMbIMU PE3YJIbTaTaAMH UX PEIICHUS
HODPM, HMEIOLXCS | pellieHHe BlIajeeT HABbIKAMM
PECYpCOB 1 OTPAHUHICHUM | KOTOPBIX TeXHOJIOrUAMYU CUCTEMHOTO aHAJIN3a, YIPABJICHUS 1
HalpAMyto 006paboTky MHGOPMALUH
CBSI3aHO C
JOCTIXKCHHUEM

L[EJIU [TPOEKTa
U OIIpENETSAET
CBSI3M MEXIY
MOCTaBJIEHHBIM
U 3aJ]7a4aMy U
OXKHJIAEMBIMHU
pe3ynbTaTaMu
UX pELICHUs




2. Hepeqeﬂb OLHCHOYHBIX CPEACTB IO TUCHUIIJINHE

Kon nnnukaropos

Cemectp

OrneHO9HOE CPEICTBO
MPOBEPKH PE3yJIbTATOB

Ne HaumenoBanme passena/TeMbl JOCTHIKEHHUS
. JIOCTHKCHHSI THIUKATOPOB
KOMIIETEHIINH N
KOMITETEHI[UH
1. |1 pa3men. 1
VK-1.2, VK-1.3, T
1.1. |Heuerkas jgoruka 4 VK-2.1 eer
VK-1.2, VK-1.3, T
1.2. | HeitponHsle cetu 4 VK-2.1 eer
3a

[IpomexyTouHas aTTecTalus

3. OueHouHble cpeacTBa (OLEHOYHbIE MATEPHUAJIbI)

IIpumepHBIii  TIEpPEYEHB

HpOMeH(YTOqHOﬁ aTTeCTaliuu

OLNCHOYHBIX CPCACTB OJId TCKYWICrO0 KOHTPOJA  YCIICBACMOCTU

u

Ne | HaumenoBanue
/T | OLIEHOYHOTO CPEICTBA

Kpartkas xapaktepuctuka [IpencraBieHne OLEHOYHOTO CPE/ICTBA B
OILICHOYHOT'O CPEJICTBA ¢donae (O1eHOUHbIE MaTepHaIbl)

TeKyuii KOHTPOJIb

JI1s1 o1eHKY 3HAHUH

1 Tect Cucrema DdoHa TecTOBBIX 3aJaHUM
CTaHJIapTU3UPOBAHHBIX
3aJJaHMH, TTO3BOJIAIONIAs
aBTOMAaTU3HPOBATh
MPOLIEIyPY U3MEPEHUS
YPOBHS 3HAaHUI U YMEHUI
oOyJaromerocs.
JIJ1s OlIEeHKU YMEHUI
JI71s OIICHKY HaBEIKOB
ITpomexxyToUHas aTTecTaius
2 3auer CpencTBo KOHTPOIIsS IIepeueHnb BOITPOCOB K 3a4ETY

YCBOEHUS y4eOHOTO
MaTtepuaa NpakTUYeCKUX 1
CEeMHHAPCKHUX 3aHATHH,
YCHEWIHOTO MPOXO0KICHUS
MPAKTHK U BBHITTOJIHEHUS B
IIPOLIECCE ITUX MPAKTHK
BCEX Y4eOHBIX MOPYUEHUH B
COOTBETCTBHH C
YTBEPKICHHOU
IIPOrpamMMoi ¢
BBICTAaBJICHUEM OLIEHKU B
BUJIE «3aYTCHOY,
«HE3aUYTEHOY.




4. IlpumepHbiii GOHI OLEHOYHBIX CPEACTB JISl NMPOBEAEHUS] TEKYIIero KOHTPOJISI U MPOMEKYTOYHOMI
arTrecTaluu o0y4alUUXCcs N0 AucHuIInHe (Moay/aio) ""CucreMbl HCKYCCTBEHHOI0 MHTe/IeKTa"
Ilpumepnvie oyenounvlie mamepuanvl 011 MEKyu €20 KOHMPOIA yCneeaemocmu
TecToBble 3agaHus (1I0 BapUaHTaM)

1. 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
yHHUBEpcaJbHOr0O MHOXecTBa E 1 MHokecTBoM mnpuHamnexHoctet M=[0,1]. Uro sBasercs HocuTeneM
HEYETKOTO MHOXKeCTBa A?

A) {3,8}

B) {5,6}

C) {4,7}

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

E) {9}

2. Ilycts A={0,5/3;0,8/4;1/5;1/6;0,8/7;0,5/8;0/9} — HeyeTkOE MHOXXECTBO C DJJEMEHTAMU U3
yHHUBEpCaIbHOTO MHOXecTBa E m MHOxecTBOoM mpuHaiesxkHocrer M=[0,1]. Onpenenure TO4Yku mepexona
HEYETKO-ro MHOKecTBa A?

A) {3.8)

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

C) {56}

D) {4,7}

E) {9}

3. Ilyctp A={0,5/3;0,8/4;1/5;1/6;0,8/7;0,5/8;0/9} — HeueTkOe MHOXECTBO C JIEMEHTAMH W3 yYHH- BEp-
calbHOrO MHOXecTBa E u MHOxecTBoM mnpuHamnexnocrer M=[0,1]. Kakas u3 mnpuBeIeHHBIX XapakTe-
PHUCTHK HE COOTBETCTBYET HEUETKOMY MHOXKECTBY A?

A. MHO’KECTBO YHUMO/IAJTbHO
MHOKECTBO HOPMAJIBHO
MHO’KECTBO UMEET JIBE TOUKHU Mepexo/ia
MHO>KECTBO UMEET BHICOTY 1
HET MPaBUIBLHOTO OTBETA
. Anst nByx HeueTknX MHOXecTB A u B 0o06o3nauenune A [1[1B o3HauaeT onepanuio
PaBEHCTBO
JIOTIOJTHEHUE
nepeceyeHue
BKJIFOUEHHE
00BEIMHEHNE

smo0w

moOOw>

Jlist IByX HEYETKUX MHOXKECTB A u B 0603Hauenne B= A o3HauaeT onepanuro
JIOTIOJTHEHHUE

BKJIIOUECHHE

PaBEHCTBO

nepeceueHue

00BeAMHEHNE

Jis n1Byx HedeTkux MHOXKeCTB A u B 0003Hauenue A [1[1B o3Havaer onepanuio
IN3BHOHKTUBHAA C}’MMa

BKJIIOUECHHE

PaBEHCTBO

IepeceycHue

00BeAMHEHNE

MOAWPOEUNWE Y

7.Ilycth A u B - HEYCTKHC MHOJKECTBA. 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, 3a1aHHOE onepanuei 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. ITycTh A u B - HEYETKHE MHO’KECTBA. A=0,4/x1+0,2/x2+0/x3+1/x4;
B=0,7/x1+0,9/x2+0,1/x3+1/x4.

Onpenenvre HEYETKOE MHOKECTBO, 3aJlaHHOE orneparueid ANB

A) 0,4/x140,2/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/x14+0,9/x2+0,1/x3+0/x4

9. [TycTh A u B - HCUCTKHC MHOKECTBA. 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 onepauuei A [1[/B

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

10. Kakoe CBOMCTBO HE BBIMOJHACTCS JIJIsl OTIEPAIIMH O0BEAMHEHUS HEUYECTKUX MHOYKECTB?

A. MOHOTOHHOCTD

B. KOMMYTaTUBHOCTh
C. aCCOI[UAaTHBHOCTh
D. HJIEMIIOTEHTHOCTD
E. JUCTPUOYTUBHOCTD

[a—

1. Kakoe cBOMCTBO HE BBINOJIHAETCS JJIs ONIEpalM [IEPECEUEHUS HEUETKUX MHOKECTB?

A. aCCOIMAaTHBHOCTH

B. HJIEMIIOTEHTHOCTh

C. MOHOTOHHOCTH

D. TUCTPUOYTUBHOCTD

E. KOMMYTaTUBHOCTb

12. Kakas onepanusi He BBINOJTHAETCS HaJl HEUETKUMHU MHOXKECTBAMU?
A anreOpanyeckasi pa3HOCTh

B. anreOpanveckas cymma

C. anredpandeckoe Mpou3BeICHNE
D TU3BIOHKTUBHASI CyMMa

E pa3HOCTh

13. Uro o3HadaeT 3amuch A, eciad A — HEUETKOS MHOXKECTBO?

A HEYETKOE MHOKECTBO, OJMKaiIIee K HEYSTKOMY MHOXKECTBY A

B 00BIYHOE MHOXKECTBO, OJIMIKaiIIee K HEYETKOMY MHOXKECTBY A

C. HEYETKOE MHOKECTBO — JIOTIOJIHEHHE K HEYETKOMY MHOXECTBY A

D 00BIYHOE MHOXKECTBO — JIOTIOJTHEHHE K HEUETKOMY MHOXECTBY A

E HEYETKOE MHOKECTBO — CHMMETPUYHOE K HEUETKOMY MHOXKECTBY A

14. Kakyro onepanuio Mexay IByMsS HEUCTKMMH OTHOIICHHAMH 3a1aeT (DYyHKIUS NPUHAIICKHOCTH,
ornpenenseMas BeipakeHneM Buaa LR1(x,y) uR2(x,y) ?
00BEIMHEHNE
HEepECEUCHUE
JOTIOJTHEHHE
anreOpanyeckoe Mpou3BeIeHUE
anredpanyeckas CcymMMa

moaw»>

15. Kakyro omeparuio MeXIy IBYMsS HEYETKHUMH OTHONICHHSAMH 3amaeT (pyHKIHS TPUHAIICKHOCTH,
ompezenseMas Bepaxxenrem Buna pR1(x,y) + pR2(x,y) - pR1(x,y)-uR2(x,y) ?

A. anredpanyeckas CcymMMa

B. anreOpanyeckoe Mpou3BeIeHUE



C. 00BEIMHEHNE
D. repeceyeHue
E. JIOIIOJTHEHUE

16. TlepBoii mpoekmueit oTHomEeHWss R Ha3piBaeTcs HeueTkoe MHOKecTBO Rl ¢ dyHkumenr npunai-
JIEKHOCTU PaBHOU
max(x) [uR (x,y)]
min(y) [uR (x,y)]
min(x) [UR (x,y)]
max(y) [uR (x,y)]
sum(y) [1R (x,y)]

moaw>

17.Btopoii mpoeknmeit oTHomeHHs R Ha3bpBaeTcs HEYeTKOe MHOXecTBO R'2 ¢ dyHKIuen
IIPUHALJICKHOCTH PAaBHOU
max(x) [uR (x,y)]
max(y) [uR (x,y)]
min(y) [uR (x,y)]
min(x) [HR (x,y)]
sum(y) [1R (x,y)]

moaw>

18. Heuetkoe otHomenne XRY HaspiBaeTcs cenapabeabHbIM, €CJIM OHO PaBHO

A [IEPECEYCHUIO IUIMHAPUIECKUX NPOAOKEHUM CBOUX IPOECKIIUMA

B 00BEAMHEHUIO IUIMHAPUIECKUX MPOJOHKEHUN CBOMX MTPOEKIIHA

C. JIOTIOJIHEHUIO NIEPECEUEHUS MIIMHIPUUECKUX MPOJTOJKEHUI CBOUX IPOEKLNMN
D JOTIOJTHEHUIO 00BETMHEHUS ITUITMHAPUIECKHUX MTPOIOJDKEHUA CBOMX MPOCKITUN
E anreOpanyeckoil CyMMe HMIMHIPUIECKUX MPOIOHKEHUI CBOMX MPOCKITHA

[TpakTUKO-OpHEHTHPOBAHHBIE 3a1a9U (THIIOBBIC)

N3 Ne 1

Tema «Heuetkue mHoxectBa» Bapuant 1

JlaliTe onpeneneHre NOHATUS MHOKECTBA.

Omnumute cnocoOb! 3aaHus PYHKIUUA PUHAATIE)KHOCTH OTACIBHBIX YJIEMEHTOB MHOXKECTBA.

Haiite ompeneneHue omnepanuy OOBEAMHEHHUS MHOXECTB U IOSCHUTE €€ CMBICI C MOMOIIbIO ua
rpammel Benna.

Kakue otHomenus: Ha3zpiBaroTcss OnHapHbIMU? Kakue mpumepsl OMHApHBIX OTHOIICHWMA BBl MOTJIH ObI
MIpUBECTU?

ChopmynupyiiTe onpeneracHue HEYSTKOTO MHOKECTBA U TTOSICHUTE €r0 OCHOBHOM CMBICIL.

[IpakTyeckoe 3a1anue:
B MATLAB peanu3syiite onepamnuu mno o0paboTke CTpYKTYpBHI.

Bapuanr 2

ITpuBenuTe OCHOBHBIE CIIOCOOBI M (POPMBI NIPEICTABICHHSI MHOXKECTB.

OnuiuTe OCHOBHBIE CBOMCTBA OIEpalMil HajJ, MHOXKECTBAMMU: KOMMYTaTHMBHOCTH, aCCOLMATUBHO-CTH,
UAEMIIOTEHTHOCTHU, TUCTPUOYTUBHOCTU U MHBOJIIOLMH.

[TpuBenuTe mpuMepsl peanbHbIX 3a/1a4, KOTOpble NPUBOAAT K HEOOXOAMMOCTH BBEACHUS IMOHATUS HE
YETKOT'O MHO>KECTBA.

JlaiiTe ompeneieHUue Olepaliy IMEPECEUEHUsT MHOKECTB U IOSICHUTE €€ CMBICI C IIOMOIIBIO Jua-
rpammel Benna.

JlaiiTe onpeneneHrue HeYeTKOro OTHOLICHUS U IPUBEIUTE IIPUMEPBI HEYETKUX OTHOLICHUM.

[TpakTuyeckoe 3a1aHue:
B MATLAB peanu3yiite onepauuu mo oo0paboTke 1ByMEpPHOIO MaccHBa.



N3 Ne 2

Tema «Heuetkas noruka» Bapuant 1

1. OOBsicHUTE CYIIHOCTh TOHSATUS HEOMNPEEICHHOCTH, €ro NPUPOJYy U OCHOBHBIE HCTOYHHKH.
2.PackpoiiTe CyIHOCTb OHATHSI TUHTBUCTUYECKON MEPEMEHHOM.

.Packpoiite nonstue dazzudukanus (Fuzzification).

.C momMomipro Kakux npaBui (GOpMUPYIOTCS 3HAUSHHS TMHTBUCTHYECKON NEPEMEHHO?

Urto takoe akkymyssiius (Accumulation)?

[TepeuncinTe OCHOBHBIE aJTOPUTMBI HEUETKOTO BhIBOA. MIX 0COOEHHOCTH.

Bapuanr 2

1.IIpuBeaure knaccuuKkanuio JTUHTBUCTUYECKUX HEOMPEIEICHHOCTEeH, MOSICHUTE HMX CYIIHOCTh U
JAalTe TIPU- MEPBL.

[TpuBeauTe mpuMep TEPM-MHOKECTBA 3HAYCHHUI HEKOTOPOI IMHIBUCTHYECKOM TIEpEeMEHHOM.

Yro npencrasiiger co00il TEpM-MHOKECTBO?

Uro Takoe arperupoBanue (Aggregation)?

Packpoiite nonsrue aktuBuzanus (Activation).

Packpoiite nonstue nedazzudpukanus (Defuzzifica tion).

N3 Ne 3

Tema «Heuetkoe moaenupoBanue B cpeae Matlaby

Bapwuant 1

Ocnosuble 3nemenTsl cucteMbl MATLAB. OcHoBHbIe ipuemsbl paboTsl B cucteme MATLAB.

Jlnis 4yero Hy’KHa IIporpaMma IpOCMOTpa IIpaBMJI CUCTEMbl HedeTKkoro BbiBojga B Fuzzy Logic
Toolbox?

Kak coznatorcs ¢ynkiuii npuHaiesxknoctd B Fuzzy Logic Toolbox?

IIpakTrueckoe 3axanue:

[TocTpoiiTe HeueTKyr0 MoOAeNb Ul aHaAIW3a BXOAALIEH NOKyMEHTAallMM Ha NPEANpPHITUU 4Yepe3 pe-
JTaKTop cH- creM HedeTrkoro BeiBojna FIS. 3anmaiite ¢ynkumm mpunamiexsoctd. ChopmynupyiTe npasuia
CHUCTeMBbl He- 4YeTkoro BbBoja. IlocMoTpure mnpaBuia cucTeMbl HeueTkoro BbiBojaa. IIpo-cmotpute
MIOBEPXHOCTh CUCTEMBI HEUETKOTO BBIBOJA.

Bapuanr 2
OrnumuTe GYyHKIIUU peaakTopa MpaBUiI CHCTeMbl HeueTKkoro BeiBojia B Fuzzy Logic Toolbox.
Onumre GyHKIMU pegakTopa cucteM Hedetkoro BoiBosa FIS B Fuzzy Logic Toolbox.

Jlns 4ero HyskHa MporpaMMa MPOCMOTpPa MOBEPXHOCTH CHUCTEMbI HEYETKOro BhIBojga B Fuzzy Logic
Toolbox?

IIpakTrueckoe 3aanue:

[ToctpoiiTe HedeTkyro MOJENb A aHajau3a TOBAapOOOOPOTa MPOAYKLHMU 4Yepe3 PEeAaKTOp CUCTEM
Heuetkoro BbiBojma FIS. 3amaiitre ¢ynkumum npuHamnexxHoctH. CdopMmynupyiiTe mpaBuia CH-CTEMBI
HEYeTKOro BeIBoJa. IlocMoTpuTe mpaBmia CHCTEMBI HEYETKOro BbIBOJA. lIpocmoTpure mNOBEPXHOCTH
CUCTEMBI HEUETKOI'O BbI- BOJA.

Ilpumepnuie oyenounvie mamepuanl
0J151 NPOBEOCHUA NPOMENHCYMOUHOU ammecmauuu (3auem, IK3ameH)
nO UMO2am 0C60eHUsA OUCUUNIUHBL (MOOYI)



BOHpOCBI JJIA ITIOATOTOBKH K 3a4YCTy

1. Heuertkas anrebpa kak pacimupeHue 0yseBoi anredpsl

2. Bo3HHKHOBEHME HEUETKMX MHOXKECTB. HeueTkas moruka.

3. Msrkue BbIUNCIEHUS.

4. JImHrBUCTHYECKAs HEONIPEACICHHOCTb. HeueTkas JIoruka u Teopust BEPOATHOCTEN.

5. Omnpenenenust HeueTKUx MHOXecCTB. J(nmarpamma 3ane. [IpencraBieHuss HEUETKUX MHOXKECTB.
Juna-rpamma Benna.

6. XapaKTepUCTUKH, ONEepaliy, CBOMCTBA HEUETKUX MHOXKECTB

7. OcHoBHBIE THITHI (PYHKIMHA MPUHAUICKHOCTH. HeueTkre OTHOIEHUs

8. OrnpenenieHnst HEUETKOW U IMHTBUCTUYECKON MTEPEMEHHBIX.

9. Heuerkue BennunHbI, 4KcClia U UHTEPBAJIBI.

10. TpeyrosbHbIE HEUETKHE YUCIIA U TPANICLIMEBHIHBIE HEYETKNE NHTEPBAJIbI

1. [TonsiTHE HEUeTKOro BHICKA3bIBAHUS M HEUETKOIO MpeaukaTa. HeueTkue nmpeaukaThl.

12. OCHOBHBIE JIOTUYECKHE OIEpaluy C HEUYETKHMMH BbICKa3bIBaHUAMHM. Jlormueckoe oTpulIaHUE
HEUYETKUX BBICKA3bIBAaHUMH.

13. Jlornueckass KOHBIOHKIMS HEYETKMX BbICKa3bIBaHWW. Jlormyeckas IU3BIOHKLHS HEUYETKHX
BBICKAa3bl-BaHUM.

14. Heuerkas nmnnukanus. HedeTkast 5kBUBAJICHTHOCTb. [IpaBuiia HEYETKUX MPOTYKIIHIA.

15. [Ipsimoii 1 0OpaTHBII METOBI BEIBOJIA 3AKIIFOUCHUN B CUCTEMAaX HEUYETKHUX MPOXYKIIHA

16. ba3oBasg apxurekTypa CHUCTEM HEUETKOro BbIBOJA. OCHOBHBIE 3Talbl HEYETKOTO BBIBOJA.
dopmupoBa-Hue 0a3bl MPAaBUI CHCTEM HEYETKOTO BHIBOJIA.

17. dazzudpukanus (Fuzzification). ArperupoBanue (Aggregation). AxtuBuzarus (Activation).
Axkymy-msuus (Accumulation). [ledaszsuduxanus (Defuzzifica tion).

18. OCHOBHBIE aNTOPUTMBI HEUYETKOTO BBIBOJA. AnroputM Mamaanu (Mamdani). Anroputm
Iykamoto (Tsukamoto). Anroputm Jlapcena (Larsen). Anroputm Cyreno(Sugeno).

19. [Tpumepsl HCTIOJIB30BAHUSI CHCTEM HEUETKOTO BBIBOJIA B 33/1a4aX YIIPABIICHHUS.

20. OcHoBHble 351eMeHThl cucteMbl MATLAB. OcHoBHble nnpuemsl paboTsl B cucteme MATLAB.

21. Penaktop cuctem newetkoro BeiBoga FIS. Pemakrop dynkiuii npunamiexxHoctu. Pemakrop

IIPpaBUJI CUCTEMBbI HEYETKOro BbIBOAA. lIporpamma mpocMoOTpa mpaBWil CHCTEMBI HEUYETKOro BbIBoja. IIpo-
rpaMma IpoCMOTPa MOBEPXHOCTU CUCTEMBI HEUETKOI'O BBIBOJIA.

22. HcTopus uccrnenoBanus B 06J1acTi HEMPOHHBIX ceTeil. bruonornyeckuii HeHpoH.

23. CtpykTypa U (YHKIIMOHUPOBAHHE MCKYCCTBEHHOTO HeipoHa. [loctaHoBka 3agaum oOydeHUs
HEWPOH HOU CETH.

24. Knaccuduxarys HEHPOHHBIX CETEH M MX CBOWCTBA.

25. D¢ hekTUBHOCTh HEMPOHHBIX ceTeil. MHOroCIoiHast HEHPOHHAS CETb.

26. Pemenue 3amau kinaccudukaiyiy, pacmo3HaBaHus 00pa3oB, IPOTHO3UPOBAHUS M YIIPABJICHHS C
IIOMO-ILBI0 YKa3aHHBIX KJIACCOB HEMPOHHBIX CETEH.

27. Hasznauenme makera Neural Networks Toolbox. O630p dynkiuii makera Neural Networks
Toolbox.Co3nanue u uccnenoBanne HeMPOHHBIX ceteil cpenctBamu naketa Neural Networks Toolbox.

28. Bo3mokHocTr Mo3ra mo o0pabotke nHGOpMaIuK

29. I'pagreHTHBIE aIrOPUTMBI O0YUYECHHUS

30. buonornueckue ocHOBHI (DyHKIIMOHUPOBAHUS HEWpOHa, 0a30Basi MOJIENIb HEUpPOHA

31. OOyueHre HEHPOHHOI CeTH HAa OCHOBE CaMOOpPTaHU3AIUU

32. Heiiponnsie cetu ¢ paguanbHbiMu 0a3ucHbIME GyHKIUsIMU (RBF)

33. Crtpykrypa u MeTol1 00y4eHus ceTu Xomnduiaa

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

Bomnpocsr qiist cobecenoBanus Tema 1.

l. Heuertkas anrebpa kak pacmmpeHue 0yJieBoi aireops

2. Bo3HHKHOBEHME HEYETKMX MHOKeCTB. HedeTkast iornka. Msrkne BbIYHACICHMUS.

3. JImHrBUCTHYECKAs HEONIPEACICHHOCTh. HeueTkas JIoruka u Teopust BEPOATHOCTEN.

4. Omnpenenenns HedeTKUX MHOKeCTB. [marpamma 3ane. IIpencraBieHust HEUETKUX MHOKECTB.

Jna rpamma Benna.



XapaKTepUCTUKH, ONepalnu, CBONCTBA HEUETKUX MHOXKECTB
OcHoBHbIe THITBI (YHKIMH TPUHAIICKHOCTH. HedeTkne OTHOIICHUS
OrnpenenieHnst HEUETKOW U IMHTBUCTUYECKOM MTEPEMEHHBIX.
Hederkune BenunHbl, 4ncia 1 UHTEPBAJIBIL.

o =N

0. TpeyronbHble HEUETKHE YHCIIA U TPANCIIMEBUIHbIE HEUETKUE HHTEPBAIIBI

10. [TonsiTHe HEUeTKOro BHICKA3bIBAHUS M HEUETKOTO MpeaukaTa. HeueTkue mpeaukaThl.

11. OcHOBHBIE JIOTHUECKHE OMNEpalliid C HEYETKUMH BbICKa3bIBaHUSAMH. Jlornueckoe OTpHlIaHKE
HEYETKUX BBICKA3bIBAHUII.

12. Jlorndeckass KOHBIOHKIIMS HEYETKMX BbICKa3bIBaHUM. Jlormueckas MU3IBIOHKIHS HEYETKHX
BBICKA3bIBaHUU.

13. Heuertkas nmmnnukanusa. HedeTkast 5kBUBAJIGHTHOCTb. [IpaBuiia HEYETKUX MPOTYKIIHIA.

14. [Ipsimoii 1 0OpaTHBIN METOIBI BEIBO/IA 3AKIFOUEHUH B CUCTEMAX HEYETKHX MPOYKITHIA

15. bazoBast apxuTekTypa cHcCTeM HEUYETKOro BbIBOAA. OCHOBHBIE ATambl HEYETKOTO BHIBOJA.
dopmupoBanue 6a3bl TPABUI CUCTEM HEYETKOTO BBIBOJIA.

16. dazzudpukanus (Fuzzification). ArperupoBanue (Aggregation). AxtuBuzarus (Activation).
Axxymymsus (Accumulation). Jledassudukanus (Defuzzifica tion).

17. OCHOBHBIE aJITOPUTMBI HEUYETKOTO BhIBOJA. AnroputM Mamaanu (Mamdani). Anroputm
Iykamoto (Tsukamoto). Anroputm Jlapcena (Larsen). Anroputm Cyreno(Sugeno).

18. [Ipumeps! HCTIONB30BaHKS CUCTEM HEYETKOIO BBIBOJIA B 3a/1a4aX yHpaBICHUS.

19. OcHoBHble 351eMenThl cucteMbl MATLAB. OcHoBHble nnpuemsl padboTsl B cucteme MATLAB.

20. Penaktop cucrem newetkoro BeiBoga FIS. Pemakrop dynkiuii npuHamiexHoctu. Pemakrop

IIpa-BUJI CHCTEMblI HEYETKOrO BbIBOAA. IIporpamma mpocMoTpa IpaBHIl CUCTEMBI HEYETKOTO BbIBOAA. IIpo-
rpaMma IpoCMOTPa IIOBEPXHOCTU CUCTEMBI HEUETKOI'O BBIBOJIA.

21. OO0mas xapakTepuCcTUKa 3a/lad KJIACTEPHOTO aHalM3a. 3ajJaya HEYeTKOW KJIacTepu3aluu U
QJITO-PUTM €€ PEIICHUSI.
22. OOmas ¢opMmanbHas TMOCTAHOBKA 3a7adyd HEYETKOrO KIACTEPHOTO aHalu3a. YTOYHCHHAS

MOCTaHOB-Ka 33Jaud HEYETKOW KJacTepu3aluu. ANTOPUTM pELICHUS 3a/ladydl HEYEeTKOW KiIacTeph3aldu Me-
TOJAOM HCUCTKHUX C-CPCIAHUX.
23. CpencTBa perieHus 3a1auu HeYeTKOU Kiactepu3ainuu B makere Fuzzy Logic ToolBox.

Bomnpocsr qyis cobecemoBanus Tema 2.

l. Hanummre ypaBHeHHe (YHKIIMOHUPOBAHUS TEXHUUECKOTO HEHpPOHA.

2. Kakoe neiicTBue HaJ BEKTOpaMU BXOJIOB U CHHANTHYECKUX KOI(DOUIIMEHTOB MPOU3BOAUTCS B
nporecce GOpMHUPOBAHUS MOTEHIIMANIA HEWpOHA?

3. Kakoit 0c0OEHHOCTBIO (PYHKIIMOHHUPOBAHHUS TEXHUYECKOTO HEHpPOHA OOBSICHICTCS €ro
JeiicTBUE KaK HeJTMHEHHOTro mpeoOpa3oBaresis?

4. [lepeuncnure OCHOBHBIE BU/bI AKTUBALMOHHBIX XapaKTEPUCTHK. B ueM cocTosT 0cOOEHHOCTH
Ka)KIoro suaa?

5. MoskeT 11 B Ka4eCTBE aKTUBAIIMOHHOW XapaKTEPUCTUKU HEHPOHA MCIIONIBh30BaThCA JI00ast He-
nuHeiHast GyHkusa? OObSICHUTE CBOU OTBET.

6. Kaxkas HelipoHHasi ceTh Ha3bIBAETCS PEKYPPEHTHOM ?

7. OO6BsicHuTe 0cOOEHHOCTH (PYHKIIMOHUPOBAHUS HEHPOHHOM CETH MPSMOT0O PACIPOCTPAHEHUSI.

8. Hanumure ypaBHEeHUS, XapaKTepU3YyOIIME TUHAMUKY PEKYPPEHTHOW HEHPOHHOUN CETH B JIHC-
KPETHOM BpeMeHH (cKaisipHas popma).

9. Hanummre BEKTOpHO-MaTpuU4HbIE YpaBHEHUS, XapaKTEPU3YIOLUIUME JUHAMHUKY PEKYPPEHTHON
HEUPOHHOU CETU B JUCKPETHOM BPEMEHU.

10. Kaxkyro 3amauy pemaer cetb XeMMuHra?

1. B xkakoii ¢opme mpencTaBiIeHBl XapaKTEPUCTUKH OOBEKTOB TIPU PEHICHUH 3a/1a4u
pacro3HaBaHusi 00 pa30B € MMOMOIIBIO CETH XeMMHUHTa?

12. Hapucyiite cxemy HeifpoceTeBOro KomnapaTopa Ha JBa BXoJia U 00bsicHUTE ero paboty. Kakue
AKTUBALlMOHHbBIE XapaKTEPUCTUKN HEHPOHOB HUCIIOJIb3YIOTCS B CXEME HEHpOoCceTeBOro Kommaparopa?

13. Kakue orpannuenust HakiaapiBatoTca Ha 3HaueHUs: Bxo10B cetu MAXNET mnpsimoro pacnpo-
CTpaHEHUs?

14. B uem cocrour ycioBHe€ MpPOCTOW pa3JeNMMOCTH KJIAcCOB IIPU PELICHMH 3aladyu

KJ1acCU(UKAIIUHU TaHHBIX ?
15. [Touemy mpu pemieHHMHM NPaKTHYECKUX 3a/ad TpeOyeTcsl BBIMOJHEHHE YCHJIEHHOT'O YCIOBHS



pa3-aACciInMOCTH KJaccoB?

16. Kak Ha eIuHCTBEHHOM HEHpOHE peaju3yeTcs JUHEHHas rpaHula MEeXIy JABYMs Kiaccamu?
JatiTe rpaduecKyro UIUTFOCTPAIIHIO.

17. UTo Ha3bIBaETCS AIIEMEHTAPHBIM MEPCENTPOHOM?

18. ChopmynupyiiTe MaTeMaTHYECKYyI0 MOJENb SJEMEHTAPHOTO TEPCEeNnTpoHa ¢ OWHApPHOM
(Oumnomnsip-HOM) aKTUBAIIMOHHON XapaKTEPUCTHKOM.

19. Chopmynupyiite nmpaBmiio Xe60a 00ydeHHUs JIEMEHTApHOTO MEePCeNnTpoHa ¢ OMHAPHOMN aKTHBA
-IJMOHHOW XapaKTEPUCTUKOM.

20. B d4em cocrour HeraTHBHas OCOOEHHOCTh MpaBuia Xe00a oO0ydeHHs AJIEeMEHTapHOTO
nepcenTpoHa?

21. Chopmynupyiite npaBuiio Yuapoy - Xohda oOydeHus snemMeHTapHOro mnepcentpoHa. Kakas
aKTHBAIMOHHAS XapaKTePUCTUKA HEWpOHa MpearnoaraeTcs B mpaBsuie Yuapoy - Xodda?

22. Hamumure ypaBHeHUs: QyHKIIMOHUPOBAHUS MHOTOCIIOWHON HEHPOHHOM CETH.

23. OOBsicHUTE COCTAaB JaHHBIX TAOMHUIIBI O00ydYaromiel BBHIOOPKH, MCIIONB3YyEeMOU Uil HACTPONKHU
rapa-MeTpoB HEMPOHHOU CETH.

24. Kakne mapameTpbl MHOIOCIOWHOW HEHWPOHHOM CETHM HACTPAMBAKOTCA B MPOLIECCE €€
o0yuenus?

25. Kakoii kputepuii ucronbp3yercss Ajis OpraHU3aldU OOYYEeHUS MHOTOCIOWHOW HEHpOHHOM
cetu?

26. B yeM cocToMT M Kak peanu3yercss NpolecC MHULIUAIW3AUUN MPH OOy4YEeHUH HEHPOHHOM
cetu?

217. B yem cocrout u kak npoBepsieTcst 3QPEeKT «reHepan3auuy TaHHBIX» B HEHPOHHOHU ceTn?

28. Kakue mapameTrpbl pexkuMa oOOy4YeHHSI MHOTOCIOWHONW HEHPOHHOH CETH JOCTYITHBI
MOJI30BATENIO /111 HACTPOUKHU?

29. B dem cocrout mporieaypa TeCTUpOBaHHS 00YYEHHOW MHOTOCIIOWHON HEHPOHHOMN ceTH?

30. Kakue nepemMeHHbIE BBIYHUCISIIOTCS C TIOMOIIBIO METO[a 00PaTHOT'O PaCIpOCTPAHEHHs OITHOKH
Y KaK OHH MCTIONB3YIOTCS B TIpOIiecce 00yUdeHUss MHOTOCIOMHOM HEUPOHHOM ceTn?

31. [IpuBeaure npuMepbl aKTUBALMOHHBIX XapaKTEPUCTHUK HEWPOHOB, UCIOJIB3YEMBIX B MHOTIO-
CJIOMHBIX HEMPOHHBIX CETSX.

32. Uto Ha3bIBaeTCs «3MOXO0W» B Mporecce 00yueHust HeHPOHHOH ceTu?

33. Uem OTIMYAIOTCS TMAKETHBIM M CTOXAaCTHYECKHUH PEXUMBI OOyYEHHsS] MHOTOCIOWHOMN
HEHpPOHHOU ceTn?

34. [Touemy pasHble peanu3anuM TMpolecca OOY4YEHUs MHOTOCIOMHOW HEHPOHHOW CeTH U3
Pa3HBIX HAYATBHBIX YCIOBHIA HE IPUBOJAT K OJHOMY M TOMY ke (PUHATBHOMY pe3ynbTaTy?

35. [To kakomy mpaBwIy MPOW3BOAUTCS MOAUGUKAIMS 3HAYCHHH MapaMeTpOB MHOTOCIONHOM
HEHPOHHOI ceTH mpu ee 00y4eHUH METOJJOM 00OPaTHOTO PAaCHPOCTPAHEHUS OIIUOKHU?

36. OObsicHUTE coepKaHKUE 3aJaul anmnpoKCUMAU (GYHKIIMM MHOTHUX MEPEMEHHBIX Ha MHOTO-
CJIOMHOM HEHPOHHOU CETH.

37. Kakue mnpaBmma ocranoBa mpomecca oOydeHus MHC mnpumeHsIOTcS B TMPaKTHYECKHX
MIPUIOKEHUAX?

38. B yem cocrout pyHKIMOHANbHAS 3a/a4ya JONOJHUTEILHOTO OJI0KA MPUHATHUS PEIICHUS Ha BbI-
xoae MHC npu ucronp30BaHUM €€ B KauecTBE KIacCu(UKaTopa JaHHBIX?

39. [Touemy upe3MepHOE yBEIWYEHHE YKCIa HEUPOHOB CKpbIThIX ciioeB B MHC npu penienuu 3a-

Jla4d anmpoKCUMAllMd MOXET YXYIIIUTh TOYHOCTHBIE Nokazarenu cetu? Kakoe CBOMCTBO HEHPOHHOM ceTu
UMEETCS B BUIY?

40. [Touemy Ha 3agaud KiIacCUPUKAMU JAaHHBIX H MPOTHO3a BPEMEHHOTO  psiaa
pacIpOCTPaHSAIOTCS T€ K€ PeKOMEHIAIMu 1o BbIOOpY apxuTekTypsl MHC, uTo M B 3ajade ammpoKCHMAaIluu
(YHKIIMY MHOTHX TIEPEMEHHBIX ?



		2026-03-24T11:38:13+0300
	Атанов Иван Вячеславович
	I am the author of this document




