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1.

IIepeyenn

IJIAHMPYEeMBbIX

pe3yJbTaToB

Oﬁy‘leHI/Iﬂ 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!

C

Kon u HaumenoBanue Konu [lepedeHb MIIaHUPYEMBIX PE3yJIbTATOB 00yUCHHS IO
KOMIIETCHIINH HaUMEHOBAaHUE JUCLUIUINHE
WHJUKaTOpa
JOCTHKEHUS
[IK-1 Vnpasnenue | I1K-1.2 3HaeT
MH(POPMALIMOHHBIMH VYipasnenue 3HaeT MeTOo/Ibl MOJYUYeHUS U aHajIu3a UH(OPMAIHH U3
pecypcamu uHpopMaLuen | pa3InYHBIX HICTOYHUKOB
U3 PA3INYHBIX | ymeer
HCTOTHHKOB VYMeeT noaydarh U aHaJIM3UPOBATh HHPOPMALIUIO U3
Pa3JINYHBIX HCTOYHUKOB
BJIa/IeeT HABBIKAMH
Brnaneet cnoco6amu nosydeHus ¥ aHainu3a UH(GOpMaIU U3
Pa3JINYHBbIX HCTOYHUKOB

2. Hepeqeﬂb OLHCHOYHBIX CPEACTB IO TUCHUIIJINHE

MIPOMEKYTOYHOM ATTECTALUH

O11eHOYHOE CPEICTBO
= Kon unnukaropon 1 pel
3 MIPOBEPKHU PE3YIbTATOB
Ne HanmenoBanue pa3,H€Ha/TeMLI S JOCTHUKCHHUA
5 o AOCTHXKCHUSI NTHIUKAaTOPOB
O KOMIICTCHIINHN o
KOMIICTCHIIMHN
1. |1pazmen. 1
1.1. |HeueTkas noruka 7 [K-1.2 Tecr
1.2. |Helipoussle cetn 7 TK-1.2 Tecr
HpOMG)KyTO‘IHaH arrecranus 3a
3. OueHouHbIe cpeicTBA (OLIEHOYHbIE MATEPHAJIBI)
[IpumepHBIii MepedeHb OLIGHOYHBIX CPEACTB JJIsi TEKyIIero KOHTPOJS YCIEBaeMOCTH H

MPOLENYPY U3MEPEHUS
YPOBHS 3HAHUW U YMEHHI
00yJaromierocs.

No | HaumeHnoBaHue Kpartkas xapakrepucTuka IIpencraBieHne OlEHOYHOTO CPEACTBA B
/Tl | OLIEHOYHOTO CPEICTBA OLIEHOYHOTO CPEACTBA donne (OleHOYHbIE MaTEePHAIIBI)
Tekyiuii KOHTPOJIb
JIJ1s1 OLICHKH 3HAHUM

1 Tect Cucrema DOoHJ| TECTOBBIX 3aIJaHHI

CTaHJaPTU3UPOBAHHBIX

3aJIaHKH, TTI03BOJISIOIIAS

aBTOMAaTU3HPOBATH




J1J1s1 O1IEHKM YMEHUH

I[J'IH OLICHKHW HAaBbIKOB

HpOMC)Ky'TO‘-IHaSI aTTeCTanus

2 3auer CpencTBo KOHTPOJIS [Iepeuenb BOPOCOB K 3a4€Ty
YCBOEHUS y4eOHOTO
Marepuaa NpakTUYeCKUX 1
CEeMHUHAPCKUX 3aHATHIA,
YCIEIIHOTO NPOXO0KICHUS
IPAKTHUK U BBINIOJIHEHUS B
MPOLIECCE ITUX MPAKTUK
BCEX YUEeOHBIX MOPYUYECHUH B
COOTBETCTBUU C
YTBEPKICHHOU
IIPOrpamMMoi ¢
BBICTABJICHUEM OIICHKH B
BU/JIE «3aUTECHOY,
«HE3aUYTEHOM.

4. IlpuMepHBIA (POH OLEHOYHBIX CPEACTB /ISl NMPOBEIACHUS TEKYLIEro KOHTPOJS U NMPOMEKYTOYHOMH
arrecTanuy 00y4auuXcs Mo AucuumInHe (Moay/o) ""CucreMbl HCKYCCTBEHHOI0 MHTe/IEeKTa'
Ilpumepnvie oyenounvie mamepuanvl 014 MeKyuLe20 KOHMPOJia YCneeaemocmu
Bomnpocs! st cobecenoBanus Tema 1.

1. Heuertkas anrebpa xak pacimupenue OyiaeBoi anreOpbl

2. Bo3HHKHOBEHME HEUETKMX MHOXKECTB. HeueTkas norvka. Msrkue BoIYHCIICHUS.

3. JIuHrBUCTHYECKAs HEONIPEAECICHHOCTh. HeueTkas Jorvka u Teopust BEpOSATHOCTEN.

4. Omnpenenenus HeueTKUXx MHOKecTB. /{narpamma 3ane. IIpeacTaBiieHuss HEUETKUX MHOYKECTB.
Jua rpamma Benna.

5. XapakTepUCTUKH, ONEPALIH, CBOMCTBA HEYETKNX MHOKECTB

6. OcHOBHBIE TUIIBI PYHKITUI TPUHAAICKHOCTH. HedeTkre oTHOIIEHUS

7. OnpeneneHns HEYETKONW U JTMHTBUCTUYECKON ITEPEMEHHBIX.

8. HeueTrkue BennuuHbI, 4KCIIa U NUHTEPBAJIBI.

9. TpeyronbHble HEUETKNE YKCIIA U TPANELUEBUAHBIE HEUETKUE HHTEPBAJIBI

10. [ToHsiTHE HEUETKOro BBICKa3bIBaHUS M HEUETKOIO Mpeaukara. HeueTkue npeaukarsl.

11. OCHOBHBIE JIOTMUECKHE ONEPALMU C HEYETKMMH BbICKa3bIBaHUSAMH. JIOrMUYeCKOe OTpHUILIAHHE
HEYETKUX BBICKA3bIBAHUM.

12. Jlornueckasi KOHBIOHKLIMS HEYETKMX BbICKa3bIBaHMM. Jlormueckass QU3IBIOHKLIHS HEYETKUX
BBICKa3bIBaHUI.

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

14. [IpsiMoii 1 0OpaTHBIN METOJIBI BBIBOIA 3aKIIOUEHUN B CUCTEMAaX HEUETKUX MPOTYyKIIHMA

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

16. @azzudukanusa (Fuzzification). ArpermpoBanue (Aggregation). AxktuBuzanus (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! Hcnonb30BaHKUs CUCTEM HEYETKOI'O BBIBOJIA B 3a/1a4axX yIpaBICHUS.

19. OcHoBabIe 3meMeHThl cucteMbl MATLAB. OcHoBHBbIe TpueMbl padoThl B cucteme MATLAB.

20. Penakrop cuctem Heuetkoro BeiBopa FIS. Pemaxrop ¢yHkimii mpunamanexsnoctu. Pemaktop

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

21. OOmass xapakTepucTHKa 3a7a4 KJIACTEpHOTO aHaIM3a. 3ajada HEYETKOW KiIacTepu3aliuu |
aHFO-pI/ITM cec pemeHI/m.
22. O6mas ¢opmanbHas TOCTAaHOBKA 3aJadyd HEYETKOTO KJIACTEPHOTO aHaiu3a. YTOYHEHHas

IIOCTAHOB-Ka 3aJaud HEUYETKOW KJacTepu3aluy. AJTOPUTM pELIEHUS 3a/ladyd HEYETKOW KJIacTepU3aluu Me-
TOJIOM HEUETKHX C-CPEIHHX.
23. CpencTBa pelieHus 3a/1a41 He4eTKoM knactepusaiuu B nakete Fuzzy Logic ToolBox.



Bomnpocsr qy1s cobecenoBanust Tema 2.

1. Hanummre ypaBHeHHe (QyHKIIMOHHPOBAHUS TEXHUYECKOTO HEHpPOHA.

2. Kakoe neiicTBue HaJ BEKTOpaMU BXOJIOB U CHHANTUYECKUX KOA(D(UIMEHTOB MPOU3BOAUTCS B
nporecce GOpMHUPOBAHUS MOTEHIIMAIA HEWPOHA?

3. Kakoif 0cobeHHOCTBIO (DYHKIMOHHPOBAHHUS TEXHHUUYECKOTO HEWpOHa OOBACHAETCA €ro
JIENCTBHE KaK HEIMHEWMHOTO rpeolOpa3oBaTesi?

4. [lepeuncnnte OCHOBHBIE BU/bI AaKTUBAIIMOHHBIX XapaKTEPUCTHK. B ueM cocTosT 0COOEHHOCTH
KaXKJ0T0 BUAa?

5. MoskeT 1 B KauecTBe aKTUBAIMOHHON XapaKTEpUCTUKU HEHpPOHA MCIOIb30BaThCs JH00as He-
nuHeiHas GyHkmsa? OObSCHUTE CBOM OTBET.

6. Kakas HelipoHHasi ceTh Ha3bIBAETCSl PEKYPPEHTHOM ?

7. O0bsicHuTe 0COOCHHOCTH (PYHKIIMOHUPOBAHUS HEHPOHHOM CETH MPSMOTO PACIPOCTPAHCHHUS.

8. Hanummre ypaBHeHUs, XapaKTepU3yOIINE TUHAMHUKY PEKYPPEHTHOW HEUPOHHOM CETH B JIUC-
KpPETHOM BpeMeHH (CKaysipHas popma).

9. Hanmuminre BEKTOpHO-MaTpU4HBbIE YpaBHEHMS, XapaKTEPU3YIOLIUME NUHAMHUKY PEKypPpEHTHOU
HEUPOHHOU CETU B AUCKPETHOM BPEMEHH.

10. Kakyro 3amauy pemaer cetb XeMMuHra?

11. B kakoii ¢opme mpencTaBieHBl XapaKTEPUCTHKH OOBEKTOB IMPH pPEIICHUH 33Jadd
pacrno3HaBaHus 00 pa30B C MOMOIIBIO CeTH XeMMUHTra?

12. Hapucyiite cxemy HeiipoceTeBOro kommnapaTopa Ha JBa BXojJa 1 00bsicHUTE ero pabory. Kakue
AKTUBAIIMOHHbBIE XaPAKTEPUCTUKN HEUPOHOB HCIOJB3YIOTCS B CXEME HEUPOCETEBOTO Komnaparopa?

13. Kakue orpannuenust HakiaapiBatoTcsi Ha 3HadeHus: Bxo10B cetu MAXNET mnpsimoro pacmpo-
cTpaHeHus?

14. B uem cocTouT yciOBHE MPOCTOM pa3AeNMMOCTH KJIACCOB IIPU PELIEHMH 3aladyu
KJlaccu(UKalnu TaHHBIX ?

15. IToueMy mpu penieHMM NPAKTUYECKUX 3a7ad TpeOyeTcsl BBIIOJHEHHE YCHJIEHHOTO YCJIOBHS
pa3-AeIMMOCTH KJIacCOB?

16. Kak Ha eIMHCTBEHHOM HEHpPOHE peaju3yeTcs JUHEWHAs rpaHHuLla MEXIy AByMs Kiaccamu?
JaiiTe rpadUuecKyr0 WIUTIOCTPAITHIO.

17. UTto Ha3bIBaeTCS AIIEMEHTAPHBIM MEPCENTPOHOM?

18. ChopmynmupyiiTe MaTeMaTHYECKYyI0 MOJENbh 3JIEMEHTApHOTO TEepCcenTpoHa C OWHApHOU
(Obunonsip-HOI) aKTUBAIMOHHON XapaKTEPUCTUKOM.

19. ChopmymupyiiTe nmpaBuiio Xe66a 0OydeHHS dJIEMEHTApHOTO MEepPCeNnTpoHa ¢ OMHAPHONW aKTHBA
-I[JUOHHON XapaKTEPUCTUKOM.

20. B dyem cocrouT HeraTMBHas OCOOCHHOCTH TpaBmwia Xe00a OOy4YeHHS SJIEMEHTapHOTO
nepcentpoHa?

21. Chopmymupyitte npaBuio Yuapoy - Xohda olOyueHus sneMeHTapHOro mnepcentpoHa. Kakas
AKTUBAIMOHHAS XapaKTEePUCTHKA HEHPOHA MPEAoIaraeTcs B mpaBuwie Yuapoy - Xohda?

22. Hamumure ypaBHeHUs1 QyHKIIMOHUPOBAHWS MHOTOCJIOWHON HEHPOHHOM CETH.

23. OObsicHUTE COCTaB JaHHBIX TAOMHIBI OOydaromiei BBHIOOPKH, MCIIONB3YEeMOM Ui HACTPOWKU
rapa-MeTpOB HEUPOHHOU CETH.

24. Kakue mnapaMerpbl MHOrOCIOMHOW HEHPOHHOM CETH HACTpauBarOTCS B IIPOLECCE €€
oOydenus?

25. Kakoii kputepuil ucnonpzyercs Ajis OpraHU3alUdU OOyYeHHs MHOTOCIIOMHOM HEHpOHHOM
ceru?

26. B yem cocTouT M Kak peanusyeTcs Mpolecc MHUIMAIM3ALMU TpU OOyuYeHUH HEWPOHHOU
ceru?

217. B 4yem coctout u kak nposepsieTcst 3pPEeKT «reHepaln3auy JaHHbIX» B HEHPOHHOM ceTn?

28. Kakue mapameTrppl pexknMa OOyYeHHs] MHOTOCJIOMHOW HEHPOHHOW CETH JOCTYITHBI
I10JIB30BATENIO JIJIs1 HACTPOUKH?

29. B uem coctout npouenypa TecTupoBaHUsl 00y4€HHON MHOTOCJIONHONW HEHPOHHOM ceTn?

30. Kakue nepemMeHHbI€ BHIYUCISIOTCS C TOMOIIBIO METOJa 0OpPATHOTO PacCIpPOCTPAHEHUS OITMOKU
1 KaK OHU MCTIOJIB3YIOTCS B Mpoliecce 00yuyeHus MHOTOCJIOMHON HEHPOHHOI ceTn?

31. [IpuBenure npuMepbl aKTUBALMOHHBIX XapaKTEPUCTUK HEWPOHOB, UCIOJIB3YEMBIX B MHOTIO-

CJIOMHBIX HEMPOHHBIX CETSX.
32. UTto Ha3bIBaeTCs «IMOX0W» B POIEecce 00yUeHUs HEMPOHHON CeTH?



33. Uem oOTIMYAIOTCS TMAKETHBIM M CTOXAaCTHYECKHH pEXUMBI OOy4YeHHs MHOTOCIOWHON
HEHpOHHOM ceTH?

34, [Touemy pasHple peanu3anuu mporiecca OOyUYeHHs MHOTOCIOWHOW HEHWPOHHOW CEeTH U3
Pa3HBIX HAYaJIbHBIX YCIOBUN HE MIPUBOIAT K OJHOMY U TOMY e (PUHATLHOMY pe3yIbTary?

35. [To kakoMmy mpaBWIIy MPOM3BOAUTCS MOAUGUKAIMSA 3HAYCHHH MapaMeTpOB MHOTOCIOWHOMN
HEHPOHHOW CETH MPH €€ O0YICHHH METOIOM 0OPATHOTO PACIIPOCTPAHECHHUS OMTUOKH?

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

37. Kakune mnpaBwia octaHoBa mpomecca oOydyernnss MHC mnpuMeHSIOTCS B NPaKTHYECKHUX
HIPUIIOKEHUSAX?

38. B 1yem cocTouT QyHKIMOHANTbHAS 3a[a4a JOMOJHUTEILHOTO OJIOKAa MPUHATHUS PEIICHUS Ha BbI-
xoae MHC mipu ucTionnb30BaHUM €€ B Ka4eCTBE KJIAaCCU(PUKATOPA TaHHBIX?

39. [Touemy ype3MepHOE yBEIWUYEHHUE YMCIIa HEUPOHOB CKpbIThIX ciioeB B MHC npu penienuu 3a-
a4l anmpoKCUMAIlMd MOKET YXYIIIUTh TOYHOCTHBIE ToKazarenu ceTu? Kakoe CBONCTBO HEHPOHHOW CeTH
MMeEeTCs B BULy?

40. [Touemy Ha 3amaud Ki1accHu(UKAMM JAaHHBIX W TPOTHO3a BPEMEHHOIO  psja
PacIpoCTpaHAIOTCS TE K€ peKOMEeHAalMu Mo BbIOopy apxutekTypsl MHC, uto u B 3amade anmpoKCUMaluu
(YyHKIIUM MHOTHX TIEPEMEHHBIX ?

TecroBble 3aanus (110 BapHaHTaM)

1. Ilycte A={0,5/3;0,8/4;1/5;1/6;0,8/7;0,5/8;0/9} — HeyeTkoe MHOXXECTBO C DJJEMEHTAMU U3
YHUBEpCaJIbHOrO MHOXXecTBa E M MHoxecTBOM mnpuHamnexHocteii M=[0,1]. Yro sBnserca HocuTenem
HEUYETKOTO MHOXKecTBa A?

A) {3,8}

B) {5,6}

C) (4,7}

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

E) {9}

2. Ilycre A={0,5/3;0,8/4;1/5;1/6;0,8/7;0,5/8;0/9} — HedeTkoe MHOXKECTBO C DJJIEMEHTAMH W3
yHUBEpcaabHOro MHOXecTBa E m MHOxkecTBOoM mpuHamiexHocteir M=[0,1]. Onpenenure TOYKH mepexoja
HEUYETKO-TO MHOKecTBa 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-
cambHOro MHOXectBa E u MHOxkecTBoM mpuHaminexHocredt M=[0,1]. Kakasg u3 npuBEIECHHBIX XapakTe-
PUCTHK HE COOTBETCTBYET HEUETKOMY MHOXKECTBY A?

A. MHO>KE€CTBO YHUMO/IaJIbHO
MHOXECTBO HOPMAJILHO
MHO>KE€CTBO UMEET JIBE TOUKHU Iepexo/ia
MHOKECTBO UMEET BHICOTY 1
HET MPaBUILHOTO OTBETA
. Anst ByX He4eTKX MHOXKeCTB A u B o603HaueHue A [1[1B o3HauaeT onepamuro
PaBEHCTBO
JOTIOJTHEHUE
nepecedeHue
BKJIFOYEHHUE
00beqMHEHNE

smo0w

moaw»>

Jlist IByX HEUYeTKUX MHOXkecTB A u B o603HaueHne B= A o3HauaeT onepanuio
JOTIOJTHEHUE

?>U1



BKJIFOUEHHE
PaBEHCTBO

nepecedcHue

00beIUHEHUE

Jlns nByx HeueTknx MHOXecCTB A U B o6o3Hauenune A [ /B o3HauaeT omnepanuro
JTU3BIOHKTHUBHAS CyMMa

BKJIFOUCHHE

PaBEHCTBO

nepeceycHue

00beIUHEHUE

moOOwWp»monw

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, 3alaHHOE onepauuei 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. ITycTe 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 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 BBIMOIHACTCS JIJIsl OTICPAIIMHA OObETUHEHUSI HEYETKUX MHOXKECTB?
A. MOHOTOHHOCTD

B. KOMMYTaTUBHOCTh

C. acCOILIMaTHBHOCTH

D. HIEMIIOTEHTHOCTE

E. TUCTPUOYTUBHOCTh

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

B. HIEMIIOTEHTHOCTh

C. MOHOTOHHOCTb

D. TUCTPUOYTUBHOCTh

E. KOMMYTaTUBHOCTh

[a—

2. Kakas onepaiusi He BBINOJHIETCA Ha/l HEUETKUMH MHOYXKECTBAMHU?

A. anrebpanyueckasi pa3sHOCThb

B. anreOpanyeckas cymma

C. anrebpanyeckoe Mpou3BeICHNE

D. TU3BIOHKTHBHAS CyMMa

E. pa3HOCTH

13. Yro o3HadaeT 3amuch A, eCiau A — HEYETKOS MHOXKECTBO?

A. HEYETKOE MHOXKECTBO, OnmKaiiliee K HeUeTKOMY MHOXKECTBY A
B. 00BIYHOE MHOXKECTBO, ONFKaiIee K HEYeTKOMY MHOXKECTBY A



C HEYETKOE MHOKECTBO — JIOTIOJIHEHNE K HEYETKOMY MHOXKECTBY A
D. 0OBIYHOE MHO>KECTBO — JIOTIOJIHEHHE K HEYETKOMY MHOXECTBY A
E HEYETKOE MHOKECTBO — CHMMETPUYHOE K HEUETKOMY MHOKECTBY A

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

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

repeceueHue

JIONIOJTHEHHE

anreOpandeckoe MpoHu3BeIeHUE
asnreOpanyeckas Cymma

moaw>

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

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

A. anreOpanyeckas cymMma

B. anredpanyeckoe Mpou3BeICHUE
C. 00beqMHEHNE

D. repeceyeHue

E. JIOIIOJTHEHHE

16. TlepBoii mpoeknueit oTHomeHus R Ha3biBaeTcs HeueTkoe MHOKeCTBO R'1 ¢ dyHknmeit 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)]

moaQw>

17.BTopoii mpoekuuer oOTHOIIEeHUusT R Ha3pIBaeTcsi HEUYETKOE 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 HaspiBaeTcs cenapabebHBIM, €CJIM OHO PaBHO

A [IEPECEYECHUIO IUIUHAPUIECKUX NPOAOKEHUN CBOUX IPOCKLIUN

B 00BbEAMHEHUIO MIMHAPUICCKUX TTPOIOJDKEHUN CBOUX TTPOCKITUI

C. JIOTIOJTHEHUIO MEePECEUCHUs IUITUHIPUUECKUX MPOAOIKEHUN CBOMX MPOEKIIUA
D JOTIOJTHEHUIO OObEIMHEHUS ITUIMHAPUYECKHUX MTPOIOJDKEHUM CBOMX MPOCKITUIH
E asreOpanveckoil cyMMe HUIMHAPUYECKUX MPOIOJIKEHUH CBOUX MPOEKITHI

[IpakTUKO-OpHEHTHPOBAHHBIE 3a1a9U (TUIIOBBIC)

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

¢ (dyHkmmei

Onwumure crocoObl 3aaHus PYHKIIMH MPUHAATIE)KHOCTH OTACIBHBIX YIEMEHTOB MHOXKECTBA.
JlaiTe ompeneneHue omepanuu OOBEAMHEHUS MHOXECTB M TOSICHUTE €€ CMBICT C TIOMOIIBI0 JHua

rpammel Benna.

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

MIPUBECTH?

Cdhopmynupyiite onpeeneHre He4eTKOro MHOKECTBA U MOSICHUTE €r0 OCHOBHOM CMBICIT.



[IpakTrueckoe 3agaHue:
B MATLAB peanusyiite onepanuu 1o o0paboTke CTPYKTYPBI.

Bapuanr 2

[TpuBenuTe OCHOBHBIE CTIOCOOBI U (HOPMBI TIPEICTABICHUS MHOYKECTB.

Onuiure OCHOBHBIE CBOMCTBA OINEpalMii HajJ] MHOXECTBAMHU: KOMMYTaTUBHOCTH, aCCOLIMAaTUBHO-CTH,
UJAEMIIOTEHTHOCTH, TUCTPUOYTUBHOCTH U HHBOJIIOLIUH.

[TpuBenuTe mpUMeEpsl peaabHBIX 3a/1a4, KOTOPHIC MPHUBOIAT K HEOOXOIUMOCTH BBEICHUS MOHSITHS HE
YETKOT0 MHO>KECTBA.

JlaiiTe ompenenaeHUe oOlepaluy INEpPecedeHHs] MHOXKECTB U IOSICHUTE €€ CMBICHI C IOMOIIBIO JHa-
rpamMbl BeHna.

JlaiiTe onpenesneHrne HeYeTKOro OTHOLIEHHS U IPUBEAUTE IPUMEPBI HEUETKUX OTHOLIEHUH.

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

N3 Ne 2

Tema «Heuerkas noruka» Bapuant 1

1. OObsicHUTE CYIIHOCTh TOHSATUS HEONPEECICHHOCTH, €ro MPUPOJYy U OCHOBHBIE HCTOYHUKH.
2.PackpoiiTe CyIHOCTh MOHATHUS IMHIBUCTUUECKOM IEPEMEHHOM.

.Packpoiite nonstue dazzuduxanus (Fuzzification).

.C moMoIIpI0 Kakux npaBuil (GOPMUPYIOTCS 3HAUCHHSI TMHTBUCTHUECKON EPEMEHHOM?

Uro takoe akkymyssnus (Accumulation)?

[TepeuncnuTe OCHOBHBIE aJITOPUTMBI HEUETKOTO BBIBOAA. X 0COOEHHOCTH.

Bapuanr 2

1.IIpuBeaure xiaccuUKaMIO JHUHTBUCTUYECKUX HEOMPEEICHHOCTEH, MOSICHUTE HMX CYIIHOCTh M
JalTe IPU- MEPBL.

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

Yro npencraBisieT co060i TEPM-MHOXKECTBO?

Uro Takoe arperupoBanue (Aggregation)?

Packpoiite monsTue akruu3amus (Activation).

Packpotiite nmonsitue nedaszsudukarnus (Defuzzifica tion).

N3 Ne 3

Tema «Heuetkoe monenupoBanue B cpere Matlaby

Bapmuanr 1

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

JUis 4ero Hy)KHa IporpaMma IpPOCMOTpa IpaBUI CHUCTEMBI HedeTkoro BbiBoga B Fuzzy Logic
Toolbox?

Kak coznmarorcs ¢pynknuii npunaiesxknocty B Fuzzy Logic Toolbox?

IIpakTueckoe 3agaHue:

[TocTpoiiTe HedeTKyr0 MOAENb Ul aHalu3a BXOAALIEH NOKyMEHTAalMM Ha MPEANpHITHU 4Yepe3 pe-
JaKTOp cU- cteM HedeTrkoro BbiBoja FIS. 3anaiite ¢ynkumm npunamiexsHoctd. ChopMmynupyiTe mnpaBuia
CHUCTEMbl He- 4YeTKoro BbiBoJa. IlocMoTpure mnpaBuia CUCTEMBI HedeTKoro BbIBoja. IIpo-cmotpute
IIOBEPXHOCTb CUCTEMBI HEUETKOI'O BBIBOJA.

Bapuanr 2
OnumuTe GyHKIMKA peakTopa MpaBmil CUCTEMBI HeueTKoro BeiBojia B Fuzzy Logic Toolbox.
Onummre GyHKIMU pegakTopa cucteM HeueTkoro BeiBoja FIS B Fuzzy Logic Toolbox.

Jlnsg 4yero Hy)KHa MporpamMma IpOCMOTpa MOBEPXHOCTH CHUCTEMbI HEYETKOro BbiBojga B Fuzzy Logic
Toolbox?

[TpakTyeckoe 3a1aHue:
[TocTpoiiTe HeYeTKyr0 MOJeNb IS aHajh3a TOBapOoOOOpOTa TMPOIYKIMH Yepe3 PEJakTop CHCTEM
Heuetkoro BbiBojga FIS. 3apaiite ¢ynkumn npunamnexHoctd. ChopMmynupylTe mnpaBuiia CH-CTEMBI



HCYCTKOI'O BbBIBOJA. HOCMOTpI/ITe mpaBujia CHCTEMbI HCYCTKOI'O BbIBO/A. HpOCMOTpI/ITe IMOBCPXHOCTH
CHCTCMbI HCUCTKOI'O BbI- BOJA.

Ilpumepnuie oyenounvie mamepuanl
0J151 NPOBEOEHUS NPOMENCYMOYHOU ammecmayuu (3auem, IK3ameH)
nO UMO2am 0ce0eHUs OUCYUNIUHDBL (MOOY/IA)

BOHpOCbI AJId TIOATOTOBKHU K 3a4€CTy

l. Hedertkas anrebpa xak pacmmpenue OyiaeBoid anreOpbl

2. Bo3HnukHOBeHHE HEYeTKHX MHOKeCTB. HeueTkas noruka.

3. Msrkue BbIYUCICHUS.

4. JIuHrBHUCcTHYECKas HeolpeaeaeHHOCTh. HeueTkas noruka u Teopusi BEpOSTHOCTEH.

5. Omnpenenenus HeueTKUX MHOKecTB. /lnarpamma 3aze. IIpencTaBiieHuss HEUETKUX MHOYKECTB.
Hua-rpamma Benna.

6. XapakTEepUCTUKH, ONEpalH, CBONCTBA HEUETKUX MHOKECTB

7. OcHOBHbIE TUIIBI PYHKITUN TPUHAAIICKHOCTH. HedeTkre oTHOIIEHUS

8. OnpeneneHns HEYETKONW U JTMHTBUCTUYECKON ITEPEMEHHBIX.

9. HeueTkue BennyuHbI, Yciia 1 HHTEPBAJIBI.

10. TpeyrosibHbIE HEUETKHE YUCIIA U TPANICLIUEBUIHBIC HEUETKNE UHTEPBAJIBI

11. [ToHsiTHE HEYETKOTO BHICKA3bIBAHUS M HEYETKOTO MpeankaTta. HeueTkue npeaukaThl.

12. OCHOBHBIE JIOTMUECKHE ONEPALMU C HEYETKMMH BbICKa3bIBaHUSAMH. JIOrHMYecKkoe OTpHUIIaHHE
HEYETKHUX BBICKA3bIBAHUU.

13. Jlornueckass KOHBIOHKIIMS HEYETKUX BbICKa3bIBaHUU. Jlormueckas AMZBIOHKIUS HEYETKUX
BBICKa3bI-BaHUI.

14. Heuerkas nummukanus. Heuerkast 35kBuBaneHTHOCTD. [IpaBuia HEYETKUX IPOLYKIUH.

15. [IpsiMoii 1 0OpaTHBIN METOJIBI BBIBOIA 3aKIIOUEHUN B CUCTEMAaX HEUETKUX MPOTYKIIHMA

16. ba3oBast apxuTekTypa CHCTEM HEUETKOTrO BbIBOJAa. OCHOBHBIE ATalbl HEYETKOIO BHIBOJA.
®dopmupoBa-HHe 6a3bl MPaBUI CUCTEM HEUYETKOTO BBIBOJA.

17. dazzuduxanms (Fuzzification). ArperupoBanue (Aggregation). AxtuBuzanus (Activation).
Axkymy-nsnus (Accumulation). [ledaszsudukanms (Defuzzifica tion).

18. OCHOBHBIE AITOPUTMBI HEYETKOrO BbIBojA. AnroputM Mamnanu (Mamdani). Anroputm
yxamoro (Tsukamoto). Anroput™m Jlapcena (Larsen). Anroputm Cyrero(Sugeno).

19. [IpuMeps! UCTIOIB30BaHMS CUCTEM HEYETKOTO BBIBOJA B 3a/layaxX yIpaBiICHUSI.

20. OcHoBable 3meMeHThl cucteMbl MATLAB. OcHoBHBbIe TpueMbl padoThl B cucteme MATLAB.

21. Penaktop cuctem Heuetkoro BbiBoAa FIS. Pemaktop dyHkiuit npunamiexHoctu. Pemakrop

MpaBWJI CHUCTEMbI HEYETKOro BbIBOAA. [Iporpamma mpocMoTpa mpaBHJI CHCTEMBI HEYETKOro BbIBojaa. IIpo-
rpamMma mpocMOTpa MOBEPXHOCTU CUCTEMbI HEYETKOTO BHIBO/IA.

22. Hcrtopus uccnenoanus B 001acTy HEHPOHHBIX ceTell. bruonorndeckuii HEHPoOH.

23. Crpykrypa U (pyHKIMOHHpPOBAHME HMCKYCCTBEHHOTO HeiipoHa. [TocTaHoBKa 3amaun oOy4eHUS
HEUPOH HOM CETH.

24. Knaccuduxanus HepOHHBIX ceTell U UX CBOMCTRA.

25. D¢ dekTUBHOCTh HEHPOHHBIX ceTeil. MHOTOCIIONHAs HEUPOHHAS CETh.

26. Pemenwne 3amau kiaccupuKauy, pacmo3HaBaHus 00pa3oB, MPOTHO3UPOBAHUS U YIIPABICHUS C
MOMO-IIBI0 YKa3aHHBIX KJIACCOB HEMPOHHBIX CETEH.

27. Hasnauenue makera Neural Networks Toolbox. OG30op ¢ynkmuii makera Neural Networks
Toolbox.Co3nanue u nccinenoBanue HEHPOHHBIX ceTel cpeacTBamu nakera Neural Networks Toolbox.

28. Bo3MmoskHOCTH MO3ra 110 06padoTke UHpOpMaIH

20. ['panreHTHBIC ANTOPUTMBI OOYUICHHS

30. buonorudeckrue ocHOBBI (PYHKLIMOHUPOBAHMS HEHpOHa, 6a30Basi MOJIeNb HElpoHa

31. OOyuyeHue HEMPOHHOM CETH HAa OCHOBE CaMOOPTaHU3aIuN

32. Heiiponnsie cetu ¢ paguanbHbIMu OazucHbIME QyHKIUsAME (RBF)

33. CrpykTypa u MeTo 1 o0yueHus cetu Xonduiaa

Tembt nucomennvix pavom (Icce, pepepamut, Kypcogvie padomot u op.)
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