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1. Ilepeyennb

IJIAHMPYEeMBbIX

pe3yJbTaToB

Oﬁy‘leHI/lﬂ mo AUCHHUIIJINHE, COOTHECCCHHbIX

INIAHMPYEMBIMH pe3yJibTaTaMU 0CBOCHHS 00pa30BaTe/IbHOM NPOrPaMMbl
[Ipouecc u3yyeHus: TUCLUILIMHBI HampaBieH Ha GopmupoBaHue cieayromux komnerenuuit OII BO
U OBJIaJICHHUE CJIEAYIOUIMMHU Pe3yJIbTaTaMU OOy4eHUs 110 JUCIUILUIMHE!

Kon n nHaumenoBanue Kon n [Tepeuens MIaHUPYEMBIX PE3yIbTATOB OOYUCHHUS T10
KOMITETEHIINH HalMEHOBaHHE JUCLUTIIINHE
UHJUKaTOpa
JIOCTHKEHUS
OIIK-6 Cnocoben | OTIK-6.1 3HaeT
paspabaThiBaTh Ucnons3yer Mertoabl anrOpuTMHU3ALMHY, SI3bIKA U TEXHOJIOTUH
QITOPUTMBI W TIPOTPAMMBI, | METOIBI MIPOTPaMMHUPOBAHUS, IPUTOTHBIC JIJIS1 TPAKTUYECKOTO
MIPUTOJIHBIE JUIS | aTTOPUTMU3ALl | IpUMEHEHUs B 00nmacTu MH)OPMAIIMOHHBIX CUCTEM U
MPAKTUYECKOTO WU, SI3bIKA U TEXHOJIOTUMA
MPUMEHEHUS B  00JacTH | TEXHOJOTHUH yMeeT
MH(POPMALIMOHHBIX CHCTEM | IPOrPAMMHUPOB | Hcriob30BaTh METOIbI AJITOPUTMU3ALINH, SI3BIKU U
¥ TEXHOJIOTHH aHus, TEXHOJIOTHH IIPOrPaMMHUPOBAHUS, IIPUTOAHEIE IS
IIPUTOJIHBIC VIS | ppakTUYECKOTO MpUMEHEHUs B 001acTi HH()OPMALIMOHHBIX
IIPAKTUICCKOIO | cUCTEM M TEXHOJIOTUI
HUPUMCHCHHUA B | g yajeeT HABBIKAMEU
obracTn TexHOIOoruaAMHM NPOrpaMMHUPOBAHHUS, IIPUTOTHBIMU IS
HH(OPMALMOH | o kryeckoro mpUMEHEHNS B 06TIACTH HH(OPMALIHOHHEIX
HBIX CHCTEM M| cyierem M TeXHOTOT U
TEXHOJIOTH
OIIK-6 Cnocoben | OTIK-6.2 3HaeT
paspabaThiBaTh [Ipumensier Metoabl IPUMEHEHHUSI METOJIOB aITOPUTMHU3ALINH, SI3IKOB U
AITOPUTMBI W TIPOTPAMMBI, | METOJIBI TEXHOJIOTHI MPOTPaMMHPOBAHUS TPU PEIICHUN
MIPUTOJTHBIE JUISL | aTTOpUTMU3all | IpoeCCHOHANBHBIX 3a7a4 B 001acTi MHPOPMAIIMOHHBIX
MPAKTUYECKOTO WU, SI3BIKU U CHUCTEM U TEXHOJIOTHA
MPUMEHEHUS B  00JaCTH | TEXHOJOTHUH yMeeT
MH(OPMALOHHBIX CHCTEM | IPOrPAMMHPOB | [IpuMEHSTH METO/bI AT OPUTMH3ALIH, S3BIKH ¥ TEXHOJIOTHH
¥ TeXHOJIOT Ui aHW IIpU MIPOrPaMMHPOBAHHUS TIPU PEUICHUH MPOPECCUOHATBHBIX 3a/1a4
peCHNN B 0051acTH MH(OPMAIIMOHHBIX CUCTEM U TEXHOJIOIHH
MPOQECCHOHAN [p o oot HaBbIKAMH
BHBIX 38189 B | [TpakTukoii IporpaMMHpOBAaHHS IPHU PEIIEHHH
obnacTn npodeccroHANIbHBIX 3314 B 001acTi MHPOPMAIIMOHHBIX
MHPOPMALMOH | cyreren 1 TexHOMOT M
HBIX CUCTEM U
TEXHOJIOTHI

2. Hepeqeﬂb OICHOYHBIX CPEACTB IO TUCHUIJINHE

HaumMeHoBanue pasjena/TeMbl

O1eHOYHOE CPEeNICTBO

£ | Kox HMHJUKaTOPOB

3 OCTIOREHMS MIPOBEPKU PE3yJIbTATOB
E S — JOCTWIKEHHS UHIUKATOPOB
o

KOMIIETEHIIHI

1. |1pazgen. 1




OIIK-6.1, OIIK- T
1.1. |HeueTkas soruka 6 6.2 ecT
OIIK-6.1, OIIK- T
1.2. |Heiiponnsie cetn 6 6.2 ecT
[TpomexyTouHas aTTecTanus 3a

3. OueHouHble cpeacTBa (OLEHOYHbIE MATEPHUAJIbI)

IIpuMepHBIi 1I€pedYeHb OLEHOYHBIX CPEACTB JUIl TEKYILIEro KOHTPOJSA YCIEBAEMOCTH U
IIPOMEKYTOUYHOM aTTECTalUU

Ne  |HammeHoBaHue Kpatkas xapakrepuctuka IIpencraBieHue OLIEHOYHOTO CPEACTBA B
/T | OLICHOYHOTO CPEICTBA OIICHOYHOTO CPE/ICTBA donzae (OieHOYHBIC MaTEPUAITHI)

Texkyuuii KOHTPOJIb

JI1s1 OLIEHKH 3HaHUM

1 Tect Cucrema ®dona TeCTOBBIX 3aJaHUN
CTaHIAPTU3UPOBAHHBIX
3aJIaHMi, II03BOJIAIOIIAS
aBTOMAaTU3HPOBATh
MIPOLENYPY UBMEPEHUS
YPOBHS 3HAHWUI U YMEHHI
oOyuarorierocs.

J1J1s1 OlIeHKU YMEHUH

JI1s1 OLIEeHKH HaBBIKOB

ITpomexxyTouHasi aTTecTalus

2 3auer CpencTBo KOHTPOJIS [lepedyeHn BOMPOCOB K 3a4ETY
YCBOCHHUS y4eOHOTO
MaTepuaa MPaKTHIeCKUX
CEMUHAPCKHUX 3aHATUH,
YCHEIIHOTO MPOXOXKICHUS
MPAKTHUK U BBIMIOJTHEHUS B
IpOIIECCe ITUX MPAKTHK
BCEX YUEOHBIX MOPYUYECHUH B
COOTBETCTBUU C
YTBEPKICHHOU
IIPOrpamMMoi ¢
BBICTABIIEHUEM OLIEHKHU B
BUJIC «3aYTCHO,
«HE3aUYTEHOM.

4. IlpumepHbiii GOHI OLEHOYHBIX CPEACTB Uil NMPOBEAEHUS] TEKYIIero KOHTPOJIS U MPOMEKYTOYHOMI
aTTecTaluy 00y4alUUXCcs N0 AucHumInHe (Moay/ao) ""CucreMbl HCKYCCTBEHHOT0 MHTeJ/IEeKTa'
Ilpumepnvle oyenounvle mamepuansl 011 MEKyu €20 KOHMPOJA YCHeaaAeMoCcmu
TecToBble 3aaHusl (110 BApUaHTaM)

1. Ilycts 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 MHOXkecTBa E M MHokecTBOM mnpuHamnexHocteii M=[0,1]. Uro sBusercs HocuTeneM
HEYETKOr0 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} — HeyeTkoe MHOXECTBO C DJJEMEHTAaMU 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) {4.7}

E) {9}

3. Ilyctes A={0,5/3;0,8/4;1/5;1/6;0,8/7;0,5/8;0/9} — HeyeTkoe MHOXECTBO C JIEMEHTAMH W3 yYHH- BEp-
canbHOro MHoxkectBa E M MHOxecTBoM mpuHamnexxHocteil M=[0,1]. Kakasg M3 npuBeNeHHBIX XapakTe-
PUCTHK HE COOTBETCTBYET HEUETKOMY MHOXKECTBY A?

A. MHOECTBO YHHUMOJIAJIbHO
MHO»ECTBO HOPMAJILHO
MHO>ECTBO UMEET JBE TOUKH MEepexoaa
MHOXECTBO UMEET BHICOTY |
HET MPaBUIILHOTO OTBETA
. ns nByx HeueTkux MHOXeCTB A 1 B o6o3Hauenune A [/ /B o3HagaeT onepanuio
PaBEHCTBO
JIOTIOJTHCHHUE
nepeceyeHue
BKJIIOUCHHEC
00beTMHCHUE

Hmo 0w

moaw»

JUist IByX HEYETKUX MHOXKECTB A u B 0603Hauenne B= A o3HauaeT onepamuro
JIOTIOJIHEHHE

BKJIFOYEHHUE

PaBEHCTBO

nepeceyeHue

00beqMHEHNE

Jns nByx HeueTkux MHOkecTB A 1 B o603nauenne A [11/B o3HauaeT oneparuo
JTU3BIOHKTUBHAS CyMMa

BKJIFOUEHHUE

PaBEHCTBO

nepeceyeHue

00beqMHEHIE

SRl PR N ISRl

7.Ilyctb A u 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.

Onpenenure HEYETKOE MHOKECTBO, 3aJlaHHOE oneparueid 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. [lycTe A u B - HEUYCTKHC MHOXECTBA. A=0,4/x1+0,2/x2+0/x3+1/x4;
B=0,7/x1+0,9/x2+0,1/x3+1/x4.

Omnpenennre 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. [Tycts A 4| B - HEUYCTKHE MHOKECTBA. A=0,4/x1+0,2/x2+0/x3+1/x4;
B=0,7/x1+0,9/x2+0,1/x3+1/x4.

Ompenenure HEYETKOE MHOXKECTBO, 3aaHHOe omneparueit 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/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 BBINOJIIHAETCA Ul ONEpalui 00beTIMHEHUS] HEYETKUX MHOKECTB?

A MOHOTOHHOCTD

B. KOMMYTaTUBHOCTb
C. acCOIIMaTHBHOCTH
D HJEMIIOTEHTHOCTD
E JTUCTPUOYTUBHOCTH

11. Kakoe cBOHCTBO HE BBITTOJHSICTCS 1A OoIiCpalu N€PeCCYCHUA HCUCTKHUX MHOKECTB?

A aCCOIMaTUBHOCTD
B HJIEMIIOTEHTHOCTE
C. MOHOTOHHOCTb

D JTUCTPUOYTUBHOCTH
E KOMMYTaTUBHOCTb

12. Kakas onepaniysi He BBIIOIHSIETCS HaJl HEUETKUMU MHOXKECTBAMU?

A anrebpanyeckasi pa3sHOCTb

B. asnreOpandeckas cymma

C. anrebpanyeckoe Mpou3BeIeHNe
D IA3BIOHKTHUBHASI CyMMa

E pa3HOCTh

13. Yo o3Haygaer 3anuch A, ecau A — HEUETKOE MHOKECTBO?

A HEYETKOE MHOXKECTBO, ONnKaiilee K HEYeTKOMY MHOKECTBY A

B 00BIYHOE MHOYKECTBO, OJTMDKaiiIIee K HEUETKOMY MHOXKECTBY A

C. HEUYETKOE MHOKECTBO — JIOTIOJIHEHHE K HEUETKOMY MHOXECTBY A

D 00BIYHOE MHOECTBO — JIOTIOJHEHHE K HEUETKOMY MHOXKECTBY A

E HEYETKOE MHOKECTBO — CHMMETPUYHOE K HEYETKOMY MHOXKECTBY A

14. Kakyro omepamnuio MeXIy ABYMS HEUETKUMHU OTHOIICHHSIMHM 3a7aeT (YHKIHS TPUHAJICKHOCTH,
ompenensieMas BeipakerreM Buaa UR1(x,y) - uR2(x,y) ?
o0beTMHEHHE
nepecevYeHne
JIOTIOJTHEHHE
anreOpandeckoe MPOU3BeICHUE
anreOpandeckas cymma

moaw»

15. Kakyto omepanuio MeXIy ABYMS HEUETKAMHU OTHOIICHHSIMHM 3a7aeT (YHKIHS MPUHAJICKHOCTH,
onpenensieMas BeipakenreM Buaa LR 1(x,y) + pR2(x,y) - uR1(x,y)-uR2(x,y) ?

A. anreOpandeckas cymma

B. anredpanyeckoe Mpou3BeIeHNe
C. o0beTMHEHHE

D. rnepecevyeHue

E. JIOTIOJTHEHUE

16. IlepBoii nmpoekuueil oTHomeHus R Ha3piBaeTcss HeueTkoe MHOXKeCTBO Rl ¢ ¢dyHkumel mpunai-
JIEKHOCTH PABHOM
max(x) [uR (x,y)]
min(y) [uR (x,y)]
min(x) [uR (x,y)]
max(y) [uR (x,y)]
sum(y) [uR (x,y)]

moawp»

17.BTopoit mpoekuueil oTHomeHHs R Ha3piBaeTcs HedyeTkoe MHOXecTBO R'2 ¢  ¢dyHkimen

MIPUHAJIEKHOCTH PABHOM
A. 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)]

monw

18. Heuetkoe otHomenne XRY HazbiBaeTcs cenapabeibHbIM, €CJIM OHO PaBHO

A MIEPECEUEHUIO WIMHIPUYECKUX MPOJOJKEHUN CBOMX IPOEKIUI

B O00BEAMHEHUIO IWINHAPHUECKUX MPOAODKEHHIA CBOMX MPOCKINI

C. JOTIOJIHEHUIO NIEPECEUCHNUS INHIPUYECKUX POJOJKEHUN CBOUX IPOCKIUI
D JIOTIOJTHEHNIO 00bETMHEHUS IMIIMHAPUIECKUX MPOJIOKEHUI CBOMX MPOCKIINN
E anreOpandeckoil cyMMe HUIMHAPUYECKUX MPOIOJIKEHUH CBOUX MTPOEKIHI

[TpakTHKO-OpHEHTUPOBAHHBIE 331a4UH (TUIIOBBIE)

N3 Ne 1

Tema «HeueTkne MmuoxectBa» Bapuant 1

JlaliTe onpeneneHue OHITUS MHOKECTBA.

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

JlaiiTe ompeneneHue onepanuyd OObETUHEHHS MHOXKECTB M TOSICHUTE €€ CMBICT C IOMOIIBIO JTHa
rpamMbl Benna.

Kakue oTHOIECHHs Ha3bIBalOTCs OMHapHbIME? Kakue mpumepbl OMHAPHBIX OTHOIICHUN BBl MOTJIA OBI
npuBeCcTU?

Coopmynupyiite orpeeneHne HeYeTKOro MHOKECTBA U MOSICHUTE €r0 OCHOBHOW CMBICI.

IIpakTrueckoe 3aganue:
B MATLAB peanu3yiite onepanuu 1o o0paboTKe CTPYKTYPBI.

Bapuant 2

[TpuBeuTe OCHOBHBIE CTIOCOOBI M (POPMBI MPEICTABICHUS] MHOKECTB.

Onumunre OCHOBHBIE CBOMCTBA OINEpalMi HaJ, MHOXKXECTBAMH: KOMMYTaTUBHOCTH, aCCOLIMATUBHO-CTH,
UJEMIIOTEHTHOCTHU, TUCTPUOYTUBHOCTH U MHBOJIIOLIUH.

[TpuBenuTe mpuMepsl peanbHbIX 3a/1ad, KOTOPble NPUBOAAT K HEOOXOIMMOCTH BBEIEHUS IMOHSTUS HE
YETKOI'O0 MHOKECTBA.

HaiiTe ompeneacHUe OIepalyy IEPEeCceYeHHUs MHOXKECTB M IIOSICHUTE €€ CMBICHI € IOMOIIBIO JHa-
rpammel Benna.

JlaiiTe onpeneseHne HeYeTKOro OTHOLICHHS U TPUBEANTE TPUMEPBl HEYETKUX OTHOLICHUM.

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

N3 Ne 2

Tema «Heuetkas noruka» Bapuant 1

1. OObsiCHUTE CYIIHOCTh TOHSATUS HEONPEICICHHOCTH, €ro NPUPOJYy U OCHOBHBIE HCTOYHUKH.
2.PackpoiiTe CyIHOCTh MOHATHS JIUHTBUCTUYECKON MEPEMEHHOM.

.Packpoiite mousitue dazzudukanus (Fuzzification).

.C moMoIIp10 Kakux mpaBuil (GOPMUPYIOTCS 3HAUYCHUS JIMHTBUCTUYECKON TTEPEMEHHOM ?

Yro takoe akkymyisus (Accumulation)?

[lepeuncante OCHOBHBIE aITOPUTMBbI HEUETKOIO BbIBOJIa. X ocoOeHHOCTH.

Bapuanr 2

1.IlpuBenure KimacCU(PUKALNIO JTUHTBUCTHUECKUX HEOIPEICIEHHOCTEH, MOSICHUTE HMX CYLIIHOCTh H
JTaliTe IPHU- MEPBI.

[TpuBeauTe mpUMep TEPM-MHOKECTBA 3HAUEHUI HEKOTOPOIl IMHTBUCTHUECKOM MEepeMEeHHOH.

UYro npencrasisieT co0oil TEpM-MHOXKECTBO?

Yro takoe arperupoBanue (Aggregation)?



Packpoiite nmonstrue aktuBu3amnms (Activation).
Pacxkpoiite nonsarue nedazzuduxanus (Defuzzifica tion).

N3 Ne 3

Tema «HeueTkoe monenupoBaHue B cpeae Matlaby

Bapuanrt 1

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

JUiss 4ero Hy)KHa MporpaMma MpPOCMOTpa IpaBHJ CHUCTEMBI HEYeTKoro 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 BeiBojma FIS. 3amaiite dynkumm npunamiexHoctn. ChopmynupyiiTe mpabuiia
CUCTEMBI HE- YETKOro BbIBoAa. IlocmoTpuTe mpaBuia CHCTEMBl HEYETKOro BhIBoja. IIpo-cMoTpute
MOBEPXHOCTh CUCTEMBI HEUETKOTO BBIBOJIA.

Bapuant 2
Onummre (GyHKIUK peJaKkTopa MpaBuil CHCTeMbI HeueTKoro BeiBoAa B Fuzzy Logic Toolbox.
OnummuTe GyHKIUK penakropa cucteM HedeTkoro BeiBoaa FIS B Fuzzy Logic Toolbox.

Jlyist 4ero Hy)KHa MporpamMma IPOCMOTpa MOBEPXHOCTH CHUCTEMbI HEYETKOTO BhIBoJa B Fuzzy Logic
Toolbox?

[IpakTrueckoe 3agaHue:

[TocTpoiiTe HedeTKyr0 MOJENb s aHajh3a TOBapoOOOpOTa MPOAYKIHMU Yepe3 pPEeJakTop CHCTEM
Heuetkoro BeiBoja FIS. 3amaiite ¢ynkimuun npuHamiexHoctdn. ChopMyaupyldTe MpaBUiia CH-CTEMBI
HEYCTKOI'O BBIBOAA. HOCMOTpI/ITe nmpaBujia CHUCTEMbBI HCUYCTKOI'O BbIBOAA. HpOCMOTpI/ITe MMOBCPXHOCTH
CHUCTEMBbI HEUETKOT'O BbI- BOJa.

Ilpumepnvle ouyenounvle mamepuanisl
0J151 NPOBEOEHUS NPOMENHCYMOYHOU ammecmayuu (3auen, IK3AMeH)
nO UMO2am 0ce0eHus OUCYUNTIUHBL (MOOY/IA)

Bompocsr qyist cobecenoBanus Tema 1.

1. Heuerkas anreOpa kak paciupenue OyineBoil anreOpsl

2. Bo3HukHOBeHME HeueTKkMX MHOKecTB. HeueTkas noruka. Markue BbIUACIECHUS.

3. JImHrBUCTHYECKAs HEONIPEACIICHHOCTh. HeueTkas JIoruka U Teopust BEpOSTHOCTEN.

4. Onpenenenusi HeUeTKUX MHOkecTB. Jlnarpamma 3aze. [IpencraBieHuss HEUETKUX MHOXKECTB.
Jlna rpamma Benna.

5. XapakTepUCTUKH, ONEpPalliK, CBOMCTBA HEYETKUX MHOYKECTB

6. OcHoBHbIe THIBI QYHKIUH TpUHAIICKHOCTH. HedeTkre OTHOIICHHS

7. OnpeneneHnsi HEYETKOW M JIMHIBUCTUYECKOW NMEPEMEHHBIX.

8. Heuerkue BenMUMHbI, YKCIIa U UHTEPBAJIBI.

9. TpeyrospHbIE HEYETKHE YUCIIA U TPANIELUEBHUIHBIE HEYETKNE NHTEPBAJIbI

10. [ToHsiTHE HEUETKOrO BHICKA3bIBAHUS M HEUETKOIro Mpeaukara. HeueTkue npeaukarsl.

11. OCHOBHBIE JIOTUYECKHE OIEpalMy C HEUYETKMMH BBICKA3bIBaHUSIMHU. Jlormueckoe OTpULIaHWE
HEUYETKUX BBICKA3bIBAHUM.

12. Jlornueckass KOHBIOHKIIMSI HEYETKUX BbICKa3blBaHWU. Jlormyeckas IU3BIOHKLIHS HEUYETKHX
BBICKa3bIBAHUM.

13. Heuerkas nmnnukanusa. HeyeTkast 3kBUBajI€HTHOCTb. [IpaBuiia HEYETKUX MPOYKIIHMA.

14. [Ipsimoii u 0OpaTHBIN METOABI BBIBO/IA 3aKIIOUEHUH B CHCTEMaX HEUETKUX MPOAYKIHA

15. ba3zoBasi apxuTekTypa CHUCTEM HEUETKOTO BbIBOJIa. OCHOBHBIE 3Tambl HEYETKOTO BBIBOJIA.
dopmupoBaHue 0a3bl MPABII CUCTEM HEYETKOT'O BBIBOJIA.

16. ®dazzudukamus (Fuzzification). ArperupoBanue (Aggregation). AxtuBuzamus (Activation).
Axkymymsiius (Accumulation). ledaszsudukanus (Defuzzifica tion).

17. OCHOBHBIE QJITOPUTMBI HEYETKOTO BbIBOAA. AnroputM Mamaanu (Mamdani). Anroputm

ykamoro (Tsukamoto). Anroputm Jlapcena (Larsen). Anroputm Cyreno(Sugeno).
18. [Tpumepsl HCTIOIB30BAHUSI CHCTEM HEUETKOTO BBIBOJIA B 33/1a4aX YIPABIICHHUS.



19. OcHoBHbIe 2meMeHThl cucteMbl MATLAB. OcHoBHBIE TpueMbl padoThl B cucteme MATLAB.

20. Penakrop cuctem Heuetkoro BeiBoga FIS. Pemaxkrop dynkimii mpunamnexnoctu. Pemaktop
npa-BUJI CHCTEMBbI HEYETKOro BhIBOAa. [Iporpamma mpocmoTpa MpaBWsl CHCTEMBbI HEUETKOro BbIBojA. [Ipo-
rpaMMa IpoCcMOTpa MOBEPXHOCTH CUCTEMbI HEYETKOI'O BBIBOJIA.

21. 0611[85{ XApPaKTCPHUCTHUKA 3ada4 KIIAaCTCPHOI'0 aHaJIn3a. 38.,[[3‘{8. HEYESTKOH KiIacTepu3aluu H
AJITO-pUTM €€ PCIICHUA.
22. O6H_[aﬂ (bOpMaJ'IBHaH IMOCTAaHOBKA 3aJlaiu HCYCTKOI'O KJIIACTCPHOI'0 aHalIn3a. VYTounenHas

IIOCTAaHOB-Ka 3aJa4d HEYETKOH KiacTepu3aluu. AJNTOPUTM pEIICHUS 3aJaud HEYETKOW KiIacTepu3aluu Me-
TOJIOM HEYETKHX C-CPETHUX.
23. CpencTBa pemieHus 3a1a4 He4eTKOM kinactepusamnuu B nakete Fuzzy Logic ToolBox.

Bormpocsr gt cobecenoBanus ema 2.

1. Hanummre ypaBHeHne GyHKIIMOHUPOBAHUSI TEXHUYECKOTO HEHPOHa.

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

3. Kakoil 0coOeHHOCTBIO (HYHKIIMOHMPOBAHUS TEXHUYECKOTO HEHpOHAa OOBICHIETCS €ro
JEHCTBHE KaK HEIIMHEHHOTO IpeoOpa3oBaTes?

4. Ilepeuncnute OCHOBHBIE BU/bl AKTUBALIMOHHBIX XapaKTEPUCTHK. B ueM cocTosT 0COOEHHOCTH
Ka)XI1oro Buga?

S. MoeT 11 B KauecTBEe aKTUBAIIMOHHON XapaKTEPUCTUKU HEHPOHA MCIOJIB30BATHCS JIH00Ast He-
nuHenHas GyHkuus? OObsICHUTE CBOM OTBET.

6. Kaxkas HelipoHHasi ceTh Ha3bIBACTCS PEKYPPEHTHOM?

7. OO0BsicHuTe 0COOEHHOCTH (PYHKIIMOHUPOBAHUS HEHPOHHOM CETH MPSIMOTO PACIPOCTPAHEHUSI.

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

9. Hanummure BEKTOpHO-MaTpUUHBIE YpaBHEHUS, XapaKTEPU3YIOIIME AMHAMUKY pPEKyppEHTHOMN
HEWUPOHHOM CETH B TMCKPETHOM BPEMEHHU.

10. Kakyro 3agauy pemaer cetb XeMMuHra?

1. B kakoii ¢dopme TmpeacTaBiIeHBl XapaKTEPUCTUKA OOBEKTOB TPHU PEUICHWH 3aJadd
pacmo3HaBaHust 00 pa3oB C MOMOIIBIO CETH XeMMHUHra?

12. Hapucyiite cxemy HelipoceTeBOT0 KOMIIapaTopa Ha JIBa BXoJa U 00bsicHUTE ero padoty. Kakue
AKTUBALMOHHBIE XapaKTEPUCTUKU HEUPOHOB HCTOJIb3YIOTCS B CXEME HEHPOCETEBOI0 KoMIiapaTopa?

13. Kakne orpannuenust HakiaabiBatoTcs Ha 3HaueHUs BXxon0B cetu MAXNET mpsimoro pacmpo-
CTpaHeHus?

14. B uyeM cocTtouT ycioBue MNOPOCTOW pa3AEIUMOCTH KJIACCOB TMIPU PELICHHHM 3aJadu
KJacCU(UKALUU TaHHBIX ?

15. [ToueMy mpu pemnieHMHM MPAKTUYECKUX 3a7ad TpeOyeTcsl BBINOJHEHHE YCHJIEHHOTO YCJIOBUS
pa3-AeIuMOCTH KJIacCOB?

16. Kak Ha equHCTBEHHOM HEMpPOHE pean3yeTcs JIMHEHAsg TpaHulla MEXIy ABYyMs Kiaccamu?
Haiite rpaduyecKyio WLTIOCTPAIHIO.

17. Uto Ha3bIBaETCA JIEMEHTAPHBIM MIEPCENTPOHOM?

18. CoopmynupyiiTe MaTeMaTHYeCKyl0 MOJENb 3JIEMEHTApHOI0 IepcenTpoHa ¢ OHHApHOM
(Outosip-HOI) aKTUBAITMOHHOM XapaKTEPUCTUKOM.

19. Cdhopmynupyiite nmpaBuio Xe60a oOydeHHUs dIEMEHTApHOTO MMEePCENTPOHa C OMHAPHON aKTHBA
-IIMOHHOM XapaKTEPUCTUKOM.

20. B uem cocrour HeratuBHas OCOOCHHOCTh NpaBuwia Xe0ba o0OyuyeHHMS BIEMEHTAapPHOTO
nepcenTpona?

21. Coopmynupyiite npaBuio Yuapoy - Xopda oOydeHus sneMeHTapHOro nepcentpona. Kakas
aKTUBAIIMOHHAS XapaKTEPUCTUKA HEHPOHA MpeAroiaracTcs B mpasmie Yuapoy - Xohda?

22. Hanummre ypaBHeHHs (QyHKIIMOHUPOBAHUS MHOTOCIOWHONW HEMPOHHOW CETH.

23. OObsicHUTE COCTaB JAaHHBIX TaOnMIbI OoOy4aromie BBIOOPKH, MCIOIb3yeMOW AJsi HACTPOUKH
rapa-MeTpOB HEHPOHHOMU CETH.

24. Kakne mapameTpsl MHOTrOCIOWHOW HEWPOHHOM CETH HACTPauBAIOTCS B MpOIECCe €€
o0yueHus?

25. Kakoif kputepuil ucmonb3yeTcss Uisi OpraHM3aluu OOy4eHHs MHOTOCJIOMHON HEWpPOHHOM

cetu?



26. B deMm cocTouT M Kak peanu3yercsl MpOIECC WHUIUATU3AINK TpH OOYyYECHUH HEHUPOHHOM

cetu?

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

28. Kakue mnapamerpbl pexxuma O0OydYeHHMs] MHOTOCJIOMHOW HEHPOHHOW CETH JOCTYITHBI
MOJIB30BATEIIO JIJI1 HACTPOUKHU?

29. B 4yem coctout nporieypa TeCTUpOBaHUs 00y4EHHOW MHOTOCIIOWHOM HEHPOHHOH ceTn?

30. Kakue nepeMeHHbIe BBIUUCISIOTCS ¢ TIOMOIIIBIO METO/1a 0OPaTHOTO PACIPOCTPAHEHUS OIINOKH
¥ KaK OHH HCTIOJIB3YIOTCS B IpoIiecce 00yd4eHUs] MHOTOCIOWHOM HEMPOHHOU ceTn?

31. [IpuBenuTe mpuMepsl aKTUBALMOHHBIX XapaKTEPUCTHK HEUPOHOB, UCIOJIB3YEMBIX B MHOIO-
CJIOMHBIX HEUPOHHBIX CETSX.

32. UTto Ha3bIBaCTCS «3MOXOW» B Mporecce o0yueHuss HeHpoHHOH ceTn?

33. UeM OTIMYAIOTCS TAaKeTHBIM W CTOXAaCTHUECKUH pPEKUMBI OOyUeHHs] MHOTOCIIOWHOM
HEUPOHHOM ceTu?

34. [Touemy pasHble peanm3al Mporecca OOyYeHUS MHOTOCIOWHOW HEHPOHHOW ceTH u3
Pa3HbIX HauaJbHBIX YCIOBUN HE MPUBOIAT K OAHOMY U TOMY K€ (UHAIBHOMY pe3yJbTary?

35. [To xakomy mpaBuIy MPOU3BOIUTCS MOIU(MUKAIMS 3HAYCHUU MapaMeTpOB MHOTOCIOMHOMN
HEHPOHHOM CeTH MpH ee 00y4eHUH METOJ0OM 00pPaTHOTO PacCIPOCTPAHEHUS OIIUOKN?

36. OO0bsicHUTE CcOzep)KaHUE 33/a4H aNMpOKCUMAIMH (YHKIUH MHOTHX MEPEMEHHBIX Ha MHOTO-
CIIOMHON HEUPOHHOM CETH.

37. Kakue mpaBuna ocraHoBa mporecca oOydenns MHC npumeHSIOTCS B NPaKTHYECKUX
MPUIIOKEHUAX ?

38. B uem coctout pyHKIIMOHAIBHAS 3a/]a4a JOTIOJHUTEIHLHOTO OJIOKA MPUHATHUS PELICHHUS Ha BbI-
xone MHC nipu ictiosib30BaHUM €€ B KaueCTBE KiIacCUpUKATOpa TaHHBIX ?

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

Jlayd anmpoKCUMAIMd MOXKET yXYJIIWTh TOYHOCTHBIE MoOKa3aTenu ceTu? Kakoe CBOWCTBO HEMPOHHOW CETH
“MeeTcsl B BUy?

40. [Touemy Ha 3amaun KiIaccUpUKAMK JaHHBIX © TPOTHO3a BPEMEHHOTO  psijia
pacIpoCTPaHSIIOTCA T€ K€ peKOMEeHAAIMu Mo BbIOOpY apxuTekrypsl MHC, uTo u B 3ajade anmpokCcUMaluu
(YHKIIUM MHOTUX NTEPEMEHHBIX ?

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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