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1. Onucanue GpoHAa OLEHOYHBIX CPEACTB (OLEHOYHBIX MATEPHAJIOB)
@OHJT OLIEHOYHBIX CPEACTB (OLEHOYHBIE MAaTepUaibl) BKIIOYAET B c€0s1 KOH-

TPOJIbHBIE 33JaHUS U (UJIM) BOIIPOCHI, KOTOPbIE MOTYT OBITh IPEIOKEHBI 00yUda-
IOLEMYCSl B PaMKaxX TEKYyLIEro KOHTPOJIS yCIEBAEMOCTH U IPOMEXYTOUYHOMN aTTe-
CTallUM IO AUCHMILIMHE (MOZYJI0). YKa3aHHbIE KOHTPOJIbHBIE 3aJaHUs U (WJIIHN)
BOIPOCHI MO3BOJISIOT OLIEHUTDH JIOCTHKEHUE 00YYAIOIIUMCS MJIAHUPYEMBIX PE3YJIb-
TAaTOB OOYYEHHUS MO JTUCUUIUIMHE (MOAYIIO), YCTAHOBJIEHHBIX B COOTBETCTBYIOIIEH
pabodeil nporpamMmme JUCHMILIMHBI (MOAYIS), a TaKke c(HOPMUPOBAHHOCTh KOMIIE-
TEHIUI, YCTAaHOBJICHHBIX B COOTBETCTBYIOIICH 0OIIEH XapaKTepUCTUKE OCHOBHOU
npodeccruonanbHO 00pa30BaTEILHOMN MPOTPAMMEI.

[TonHble HaMMEHOBAHUS KOMIIETEHIIUHN MPEACTABIICHBI B 00IIEH XapaKTepH-

CTUKE OCHOBHOM MPO(PECCHOHAIIBHON 00pa30BaTEIbHON MPOrPAMMBI.

2. OueHo4vHbIe cpeacTBa (OLEHOYHbIE MATEPHUAJIbI) JISI IPOBEEHUS TeKYIe-

ro KOHTPOJIA yCIEeBAeMOCTH 00y4aloIIUXCs M0 IMCHUIIIMHE (MOTYJII0)

IlepeyeHb KOHTPOJILHBIX 32JaHUH M (WJIH) BOIIPOCOB /ISl OLeHKH ¢()OPMHUPOBAHHOCTH
komnereHuuu IK-4 (koHTpoMpyeMblii HHIUKATOP A0cTHKeHus1 KommneTenmun ITK-4.1)

1. KontponbHsbiit Bompoc. [IpoGiembl mpuMeHEeHHs] KIACCUYECKUX METOOB
CUHTE3a AJITOPUTMOB YIIPABIIECHUS CIOKHBIMH TEXHUYECKUMHU O0BEKTaMU, CH-
ctemMaMu U Komruiekcamu. [IpusHaku amantuBHbIX cucteM. Knaccudukarms
aJIaNTHUBHBIX CUCTEM. AKTYaJIbHOCTh Pa3pab0TKH UHTEIICKTYaTbHbBIX CUCTEM.
2. KonrtposnbHblil Bonpoc. OmnpeneneHne WHTEIEKTyallbHbIX cucTeM. OTiiu-
YUTEJIbHbIE OCOOEHHOCTH HMHTEJUIEKTYalbHBIX CHUCTEM ympaieHus. Cxema
npouecca (GOpMUPOBaHUS yNpPaBICHUS (COCTOSHUEM OOBEKTa, MOBEICHUEM)
yeaoBeKOM. [IpuMepbl MHTEIUIEKTYyaIbHBIX 3a]1ad, HAIIEAIINX B HACTOSIIEE
BpEMsI IIIMPOKOE PACIIPOCTPAHEHNUE B TEXHUUECKUX CUCTEMAX.

3. Kontponbhsiii Bonpoc. OOIIMe NPUHIMIBI TOCTPOSHUSI CUCTEM C HCKYC-
CTBEHHBIM HHTEJUIEKTOM. OCHOBHBIE KOMIIOHEHTBI CHUCTEMBI C MCKYCCTBEH-
HBIM UHTEJIJIEKTOM.

4. KontponpHbiii Bompoc. OCHOBHBIE CBOMCTBAa HEYETKUMX MHOXecCTB. [loHs-
tue yauepcyma. Hocutens HM. DxBuBanenTHocTs, Beicota HM. Aunbda ce-
yenue HM. Onpenenenne TUHTBUCTUYECKUX MMEPEMEHHbIX. HedeTkoe pazou-
eHre 0a30BOro MHOXKECTBA.

5. KontponpHeiii Bonpoc. OCHOBHBIE 3Tanbl HEYETKOTO BhIBOAA. METOIbI Jie-
dazzuduxauu.

6. Kontponbubiii Bompoc. Omnpenenure, Ha KaKOM pPHCYHKE OTOOpaskeHa
OyHKIMS TPUHAIIIEKHOCTH S-Kiacca?
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7. KontponbHbiit Bonipoc. JlaiiTe onpeaenenue skcnepTHoi cuctembl. Kakue 3ana-
YU Ha COBPEMEHHOM YPOBHE PAa3BUTHS PELIAIOTCS C MIOMOIIBI TEXHOJIOTMHU IKC-
nepTHbIX cucteM? Kakyro cTpyKTypy AOJIKHA UMETh SKCIIEPTHASI CUCTEMA JJIS
MPUMEHEHUS €€ B YIPABICHUM TEXHUUECKUMU cucteMamu? Chopmynupyiite oc-
HOBHBIE KJIACCU(DUKAITMOHHBIE TTPU3HAKU SKCIIEPTHBIX CUCTEM.

8. KontponpHsiii Bompoc. [IpoBenuTte cpaBHUTENBHBINA aHAIN3 PA3MUYHBIX (PopM
MPEJICTABJICHNS 3HAHUM C TOYKHU 3PEHUS PUMEHEHHS B CUCTEMAX UCKYCCTBEHHOTO
uHTeliekTa. OTMEThTE OCHOBHBIE JIOCTOMHCTBA M HENOCTATKU PA3IUYHBIX (HOopM
MPEJICTABICHUS 3HAHUM.

9. KonutponpHblii Bompoc. [IpuMeHneHne anreOpbl JIOTMKWA Ui TPEACTABICHHS
3HaHuM. JlalTe omnpeneneHuss MUCUYUCICHUS BBICKA3bIBAHUW M HCUUCIICHUSA
MpeInKaToB. Uem OTiMYaeTcs NMpeauKar OT BbICKasbiBaHus. [IpaBuiio mpsmoro
BBIBOJIA - KAaK OCHOBHOW HWHCTPYMEHT TOCTPOCHHS JIOTHUECKUX (opMyIL.
Onepauust uMmimukanuu. HampaBneHue mNpuUMEHEHUs omnepauvs HMIUIMKALUK.
OOpaTHBIN BBIBOI.

10. KonTtponbHblii Boripoc. [IpuMeHneHue rnpaBuia pe30oIromuil 1js JoKa3aTeIbCTBa
MCTUHHOCTH Jorndeckux BbIcKaspiBanui. KH®. JIH®. IIpaBuno pe3osronuii.
Merton pezontonuii. OnpeneneHue pe30JIbBUPYEMBIX MPEIIOKECHUH.

11. KontpoawHbiii Bompoc. [IponykimonHas mMojenb, Kak GopMa mpeacTaBICHUs
3HaHui. [IpuMeHeHue TPOAYKIMOHHONM MOAEIM B DIKCIEPTHBIX CHUCTEMax.
[IpuBenure mpuMepbl MPUMEHECHUS MPOAYKIIMOHHBIX MOJENEH [JIs MOCTPOCHUS
AKCIIEPTHBIX CHUCTEM YIPABICHUSA. HENOCTATKH KJIACCUYECKUX MPOAYKIIHMOHHBIX
MoOJenen.

12. KontponsHsiid Bompoc. IIpenmnoceuiku ¢hopMUpOBaHUsS HEUETKOW JIOTUKH, KaK
dbopMbl TIpeACTaBIEHUS 3HAHWNW B CHCTeMaxX NpHUHATHS pereHuil. Hcropus
npo0semMbl. B ueM OCHOBHBIC JOCTOMHCTBA CUCTEM YMPABJICHUS , OCHOBAaHHBIX Ha
TEXHOJIOTUH HEYETKOro mMojaennpoBanuto? IIpakTnueckue npuiioxKeHus HEYETKOU
JIOTUKH.

13. KontponpHbiii Bompoc. OCHOBHBIE aKCHOMBI W TEOPEM TEOPHUH MHOKECTB.
JlekapTOBO  IPOM3BENEHUE  MHOYKECTB. [loHATHE OTHOLIEHUS  MEXAY
MHOXeCTBaMU. Vcnosib30BaHME OTHOIICHWM [JIsi MpeAcTaBieHUss GyHKUUA U
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3HaHui. Heuerkme wMHOXecTBa. JIuHrBucTHueckme nepeMmenHsle. llonsatue
(GYHKIIMN TPUHAATICKHOCTH.

14. KouTposbHBIM Bompoc. IlpoBenuTe CpaBHUTEIBHBIN aHAIU3 IOHATHM
"BeposaTHOCTH" U '"HeueTkocTH". ONHIIWTE OCHOBHBIE HCTOYHHKHA HEUYETKOCTH
npeAcTaBiicHus: 3HaHuM. Ha Bamr B3I BBEACHUE TOHATUS HEYETKOCTHU
paclMpsieT TpaHWIbl NPUMEHEHHS KIACCUYECKOW TEOPUH MHOXKECTB, WIH
HA00OpOT, NPUBOJIUT K TOSBICHUIO HEOMPEAEICHHOCTH B (HOpPMUPYEMOM
pe3ynbrare. OTBET NOSICHUTE.

15. KontponbHblli Bompoc. /JlaiiTe OCHOBHBIE ONpPENENECHUs, UCIOJIb3yeMbIE B
TEOPUU HEUYETKUX MHOXKECTB. [IoHATME  HEYETKOrO0 MHOKECTBA, HOCUTEIA
HEYETKOI0 MHOJKECTBA. DBpIicOTa HEYETKOr0 MHOJKECTBA. CpE3 HEUYETKOTO
MHOYECTBA. BBITyKIIO€ HEYETKOE MHOKECTBO. BOrHYTOE HEUETKOE MHOKECTBO.

IlepeyeHb KOHTPOJILHBIX 3aJaHU U (UJIM) BOIPOCOB JJIl OLEHKU cPopMUpPO-
BaHHOCTH KoMmmneTeHun [1K-4 (KOHTpoJIMpyeMblii HHAUKATOP T0CTUKEHUS
kommnerennun IMK-4.2)

1. KonrponpHoe 3amanue. HalTu pe3ynapTHpyroliee MHOKECTBO M IOCTPOUTH
rpaduk GyHKINH:

(Av B) A (AvB)

U3 IBYX HEUETKUX MHOXKECTB:

0 02 035 045 0.85 0.9,
A=—+—+ + + +—;
0 02 04 06 08 1

01 015 025 06 09 1
T+_+_+_+_+1’

02 04 06 08

2. KoutponpHoe 3amanue. Haiitu pesynbTHpylolee MHOXKECTBO W TOCTPOUTH
rpaduk GyHKIHH:

(AAB)v (AAB)

13 ABYX HEUETKHUX MHOKECTB:

A_0 04 075 05 085 1.

S ——+ =
0 02 04 06 08 1

7 06 0.9

0.15 0.1 0.25 0.
—+—+—+O—+

0. . 9
0 02 04 6 08 1°'

3. KoutponsHoe 3amanme. Haiitm pesynbTHpyloliee MHOXKECTBO W TOCTPOUTH
rpaduK QyHKIHH:



AV(E/\A)

N3 IBYX HCUCTKHUX MHOZKCCTB:

0 0.2 035 0.45 O85+09

=—+—+
00204 060

8

1

01 025 05 075 08 0.7,
B=— *o6 o8 1

+—— +—
0O 02 04 06 08

4. KontposbHOoe 3aaaHue. Haiitu pesynbTHpylolee

rpaduK QyHKIHUH:
(AVB)®B

N3 IBYX HCUCTKHUX MHOZKCCTB:

0 02 035 0.45 085+09

A=—+—

+
0 0.2 04 06 O.

8

0.1 015 025 0.6 09

0 2 0. .6

5. KontponsHoe 3amanume. Halith pesynpTupyrolee

rpaduk GyHKIHNH:
(AAB)v(CAD)

M3 IBYX HCUCTKHUX MHOKCCTB!

0 04 075 05 0.85 1

A=—t—F+—+F+—+—
0 02 04 06 038 1
B 0.15+E 025 0.7 06 09,
0 02 04 06 08
01 015 025 06 09 095
0 2 04 06 038
O 0.2 035 045 085 0.9,
D=— + +—

.8

— 4+ +
O 02 04 06 08

6. KoaTponbHoe 3a1aHue.
[TycTh 3a1aHbl 1BA MHOYKECTBA ICHCTBUTEIBHBIX yncel X U Y .

1

1
+;
1

1

1

1

MHOXCECTBO U IIOCTPOUTH

MHOX>XCCTBO H IIOCTPOUTD

OT0Opa3uTh C MOMOLILI0 OMHAPHOTO OTHOLICHUS (PYHKIIMOHAIBHYIO 3aBUCH-

MOCTB:

y=2x+1

Ha MHTEpBaye 3HaueHuil nepeMeHHbIX oT 0 10 10 ¢ marom 1.

7. KOHTpOaBHOE 33aHHE.



7

3anano HeueTkoe MHOXKecTBO C 1 HeueTkoe oTHoeHue R. Tpebyetcs Haiitu
KOMIIO3UIIMIO HEUETKOT'0 MHOKECTBA M HEUYETKOTO OTHOIIICHUSI:

A=CoR,

HeueTtkoe muoxecTBO C onpenensiercs BhIpakKeHHEM:
C(x)=0,1/1 +0,7/2 + 0,4/3+0,8/4.

HeueTkoe otHomenue R onpenensiercs:

Y1 Y, Y3
X, 0,3 0,1 0,7
X, 0,8 0,9 0,5
X, 0,5 0,2 0,8
X, 0,1 0,7 0,9

8. KoHnTponsHOE 3a1anue.

Jloka3zaTh CpaBeUIMBOCTH JIOTHUECKON (POPMYITBI UCIIONIb3YSI METOI PE30ITI0-
1005078

Dugm(B —C)nC= DuUC

9. KonTponbHoe 3a1aHueE.

Ha ocHoBaHuM KpuTEpHsi HICTUHHOCTH BBIOPATh MPABUIIO JIJIsI BKJIFOUCHUS B
Ta0IUILY TUHTBUCTUYECKUX MPABUII

R1:ecmu (X1 =P1) u (X2=NI1), o (U =Z71);

R2 :ecmu (X1 =P2) u (X2=N1), to (U =Z0);

R3 :ecmm (X1 =P1) u (X2 =NI), To (U =Z72);

[Ipy 5TOM U3BECTHBI:

Hp, (x)=0.7; Hy, (x,)=03; Hp, (x)=0.3; Hy, (%) =03;

Hz, (u)=0.4; H, (u)=0.2 Hz, (u)=0%

10. KonTponbHoe 3ananue. lonyctum, B miporecce padorsl HJIP, peanusyro-
niero MeToJl BbiBoJl CyreHo, OKa3bIBalOTCS aKTUBHBIMU ABa npaBuiia u3 TJIII:
R1:ecmu (Y1=Pl) u (X2=NI1), o (U =-12);

R2 :ecmu (Y1 =P2) u (X2=N2), to (U =-27);

[Ipy 5TOM U3BECTHBI:

Hp, (y,)=0.7, Hn, (x;)=03 Hp, (y1)=03; Hy, (x;) =03

TpeOyeTcst paccunTaTh 3HAUCHHUE BBIXOTHON MIEPEMEHHOM.

11. KoHTposbHBIN BONIPOC. 3a4€M PEKOMEHIYETCS BBINOJIHATH HOPMUPOBAaHUE
busnueckux nepeMeHnnbix B HJIP?

12. KoHTpousbHbIi Bonpoc. OT yero 3aBUCUT Koau4decTBO npaBui B HJIP?

13. Konrtposnbnblii Bonpoc. Kakum 00pa3zoM MOKHO COKpaTUTh OOLIee KOJIUYe-
ctBO mipaBui B HJIP?

14. KoHTpOJIbHBIN BOmpoc. UTo Takoe "HeueTkuil" cynepBuzop?

15. KonTpoubHslii Bonpoc. Kakue cymecTByro BapuaHTbl HACTPOMKH "HEUETKO-
ro" cynepsuzopa?
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IlepeyeHb KOHTPOJILHBIX 3aJaHUI M (MJIM) BONPOCOB JJIf1 OLIEHKH C(POPMHUPO-
BaHHOCTH KoMmmneTeHun [1K-4 (KOHTpoJIMpyeMblil HHAUKATOP TOCTUKEHUS
kovmnerenun I1K-4.3)

1. KonTpossHoe 3ananue. Mcnonssys Matlab cpopmuposats nBa pazmuy-
HBIX HEYETKUX MHOXECTBA U peaIn30BaTh UX: CI0KEHUE. BhIBECTH Ha SKpaH
BCE MOJIyYeHHbIE TPAPUKH.

2. Kontponbroe 3aganue. Mcronesyst Matlab copmuposats nBa pazimy-
HBIX HEYETKUX MHOXKECTBA U PEaJIN30BaTh UX: BEIUUTaHUE. BriBecTH Ha
9KpaH BCE MOJIYYCHHBIE TPapUKH.

3. Kontpomabroe 3ananue. cnons3ys Matlab chopmuposats nBa pazmnmy-
HBIX HEUETKHX MHOXKECTBA M PEAIM30BaTh UX: BEIYMTAHHUE, YMHOKEHHE.
BhiBecTH Ha 3KpaH BCe MOJTyYCHHbIC TpaduKy.

4. KonrpomwHoe 3amanue. Mcnons3yst Matlab chopmuposats nBa pazmmy-
HBIX HCUYSTKHX MHOXKECTBA M PEATM30BaTh UX: CIIOKCHUE, YMHOKEHHE. BbI-
BECTU Ha DKpaH BCE IMOTyYCHHBIC TPaUKH.

5. KonrposbHoe 3ananue. Mcnons3ys Matlab chopmuporats nsa pasmwy-
HBIX HEYETKHX MHO>KECTBA U peajnu30BaTh UX: JeJieHHe. BrIBecTH Ha 3KpaH
BC€ MOJTYYEHHbIE IrpaduKH.

6. KontposbHoe 3amxanue. Micnonn3ys nmaket Fuzzy Logic cpensr Matlab
chopMHUPOBATH CUCTEMY HeueTKOro BbiBoja CyreHo ans peanuzanuu 11-
peryisTopa (IMHTBUCTHYECKHUE TIEPEMEHHBIE COJIEPIKAT M0 TPU TEpMa);

7. KoutponbHoe 3amanue. Vicnonp3ys naket Fuzzy Logic cpeast Matlab
chopMHUPOBATH CUCTEMY HeueTKoro BbiBoja CyreHo ans peanuzanuu 11-
peryisTopa (IMHTBUCTUYECKHUE TIEPEMEHHbBIE COJIEPkKAT MO TPU TepMa).

8. KontposbHoe 3amanue. Mcnoman3ys naket Fuzzy Logic cpenst Matlab
chopMupoBaTh cucTeMy HeueTKoro BeiBoga CyreHo asns peanuzaruu [1H-
peryisTopa (IMHTBUCTHYECKUE EPEMEHHbBIE COIEPkKAT MO TPU TepMa).

9. KontposbHoe 3aaanne. Micnonn3ys nmaket Fuzzy Logic cpensr Matlab
chopMupoBaTh cucTeMy HedeTKoro BeiBoga Cyreno ais peanuzaruu [1/]-
peryisTopa (JIMHTBUCTUYECKHUE MEPEMEHHbBIE COIEPkKAT MO TPU TepMa).

10. KontponsHoe 3amanue. ChopmynupoBaTh ONpEETICHHE HEYETKOro
orHoumieHusi. [lpuBectn mpumep OOBEAMHEHUS W TEPECEUCHUS] JBYX
OTHOLLICHUH. Anrebpanyeckoe MpPOU3BENEHHUE JIBYX OTHOILIEHUH.
AnreOpandeckas cymMmMa JByX OTHOIIICHUH.

11. KoutponbHOe 3anaHue. JlaTh omnpenerecHue KOMIO3UIIMM HEYETKOIro
OTHOLIEHUS U HEYETKOr0 MHOXeCTBA. KOMITO3MIMSA HEYETKUX OTHOILLIECHUU.
[IpuBecTn mnpuMep NPUMEHEHUS KOMIIO3UIMU OTHOUIEHWW B PEUICHUU
KOHCAJITUHTOBBIX 3a71a4.

12. KontponbsHoe 3ananue. CHopMyInpoBaTh OCHOBHBIE ATalbl HEYETKOTO
BbIBOa. [IpoBecTM  CpaBHUTENBHBI  aHalM3  OCHOBHBIX  METOJIOB
nedasz3udukaiuu.
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13. KontponbHoe 3ananue. [IpoBecT cpaBHUTENbHBIN aHAIN3 METOJIOB He-
YETKOro BeiBoAA: MamMaanu u anropurma Jlapcena.

14. KonTponbHoe 3ananue. [IpoBecTy cpaBHUTENBHBINM aHAJIN3 METOJIOB He-
4eTKOT0 BbiBoAA: LlykomoTo u anroput™ CyreHo.

15. KonTponbHoe 3ananue. [IpoBecTy cpaBHUTENBHBINM aHAIN3 METO/IOB He-
YeTKOro  BBIBOJA C  TOYKM  3peHus  (opmupoBaHus  (yHKIUI
IPUHAJICKHOCTH, peanuzanuu onepanun (pazzuduxanum "
nedasz3udukaIum.

3. OueHo4yHbIe cpeacTBa (OLEHOYHbIE MATEPHAJIbI) AJIsS IPOBEIeHHsI IIPOMe-
’KYTOYHOI aTTecTAIMU 00y4YAIONIMXCH MO AUCHUILINHE (MOIYJII0)

IlepeyeHb KOHTPOJIBLHBIX 32]aHUH ¥ (MJIM) BONIPOCOB /JIS1 OlleHKU ¢)OPMHUPOBAHHOCTH
komnerenuun [K-4 (koHTpoMpyeMblii HHIUKATOP A0cTHKeHNs1 KommneTenmun [TK-4.1)

1. KonTpousbnslii Bonpoc. 1loHsATHE MCKYyCCTBEHHOTO MHTEIUIEKTAa. OCHOBHBIE
HAIIPaBJICHUS PA3BUTHUS UCKYCCTBEHHOTO MHTEIUIEKTA. (OCHOBHBIE ITOJOKEHHUS
HEHPOKNOepHETUKU. OTINYUTENbHBIE CBOMCTBA MCKYCCTBEHHBIX HEHPOHHBIX
cereil. OCHOBHBIE TOAXO/IbI CO3JaHUS UCKYCCTBEHHBIX HEUPOCETEN.

2. KoHtponsHeIl Bompoc. Ilparmarnueckoe HaIlpaBlICHHE DPAa3BUTHS HCKYC-
CTBEHHOI'0O MHTEIJUIEKTA. [[OHATHE MHTEIIEKTYa IbHbIX CUCTEM, OCHOBAHHBIX Ha
TEOPUU HEYETKUX MHOYKECTB U HEYETKON JIOTUKHU.

3. KonTtponpHblid Bonipoc. MIcTopusa u CTaHOBIIEHUE TE€OPUHU HEUYETKOU JIOTHUKHU.
Heuetkune mHoxecTBa. OnpeneneHne pyHKIUM NpUHALIEKHOCTH. OCHOBHbBIE
TUNbl QYHKUMN TpuHaiexHocTd. CrnocoObl 3ajjaHusl HEYETKUX MHOXKECTB.
HeueTkocTh U Apyrue BUABI HEOIIPEAEICHHOCTH.

4. KontponbHbiii Bonpoc. OCHOBHBIE CBOMCTBA HEUETKUX MHOKeCTB. [loHsTHE
yauBepcyma. Hocurens HM. DxBuBaneHTHOCTh, BicoTa HM. Anbda ceuenue
HM. Onpenenennie TMHTBUCTUYECKUX MMEpeMEHHbIX. HedeTkoe pazouenue 0a-
30BOI'0 MHOECTBA.

5. KonTtponsHbiii Bompoc. Onepanuu ¢ HEUETKUMUA MHOXKecTBaMu. HedeTkue
omepatopsl. Airedpandeckoe nepeceueHue (rmpousBeaeHue). Anredpanyeckoe
oObeauHeHue (anredpandeckas cymma). OnpeneneHue TpeyroiabHoi T-HOpMBI
Y TPEYroJibHOM T-KOHOPMBI.

6. KontponsHbiii Bonpoc. HeueTkue BbIBOBI. OCHOBHBIE TpaBuja BBIBOJA B
HEUYETKOW JIOTMKE. ATrperupoBaHue MPaBUII HEYETKOro BbiBoAa. Mcmosb3oBa-
HUE JIMHIBUCTUYECKUX NEPEMEHHBIX B HEUYETKOM BbIBOJE. OCHOBHBIE 3TaIlbl
HEYETKOTI'0 BBIBOJA.

7. KonTposibHbIl Bompoc. MeToanka NpoeKTUPOBAaHUSI HEUETKUX aJrOPUTMOB
yIpaBiIeHUs JUHAMUYECKUMU 00bekTamu. OOLIMe TpUHLIUITBI TOCTPOEHUS UH-
TEJUIEKTYaJIbHBIX CUCTEM YIIPABICHHS HA OCHOBE HEYETKOW JIOTUKHU.



10

8. KonTponbubiit Bonpoc. CHHTE3 HEYETKUX PETYIATOPOB ISl YIIPABJICHUS Me-
XaTpOHHBIM MojyJsieM. [IpoexkTupoBanue 0a3pl HEYETKUX MPABWIL. DTaIbl IPO-
€KTUPOBAHU HEYETKOTO perysaropa A ynpasieHus JCII.

9. KonTponpHbiil Borpoc. OO0IIMe MPUHIUIIBI TOCTPOCHUS] UHTEIUICKTYaIbHbBIX
CUCTEM YIIPABJICHUS HAa OCHOBE HEYETKOW JIOTMKHU. BJIOK cxeMa HEYEeTKOro
peryinaropa. [losscHUTE OCHOBHBIE 3Tallbl pacueTa yIpaBJIIOIIErO BO3AECHCTBH
B CUCTEMAX C HEYETKHUM JIOTUYECKUM PETYIATOPOM.

10. KontponsHbiii Bompoc. Ilepemarounbie XapaKTEpUCTUKH HEYETKOTO
perynstopa. Moaudukanuyu HEYETKOTO PETryIsaTOpa. 3aBUCUMOCTh CI0KHOCTH
HEYETKOIO0 peryssropa OT CTENEHM JEeTaJu3aluu JIMHTBUCTUYECKOU
IIEPEMEHHOW M KOJMYECTBA BXOJHBIX IEpeMEHHbIX. Kakue Ha mpakTuke
WCIIOJB3YIOTCS BapUaHTHI JUIsl ynpoieHus cTpykrypsl HJIP. OTBer mosicHuTe
Ha npumepe [TU]] — perynsaropa.

11. KontponwHbiii Bompoc. CHHTE3 HEUETKUX peryiasatopoB. O0o0mieHHas
IPOLIEAYypa CHHTE3a HEUETKOTO PEryjiiTopa. OJTambl CHHTE3a HEYETKOIO
perynsaropa. IlpoexktupoBanue 0a3bl HeueTKuX mpaBuil. OCHOBHBIE MOJAXO/bI K
IIPOCKTUPOBAHUIO HEUETKUX MPABUIIL.

12. KoutponsHslii Bompoc. IlpoexktupoBanune ©0a3bl HEUYETKUX MPABUIL.
[Ipouenypa mPOCKTUPOBAHUSA HJIP Ha OCHOBE OKCIEPTHBIX 3HAHWMU.
OcHoBHBIE 3Tanbl npoektupoBanuss HJIP Ha OCHOBE SKCHEPTHBIX 3HAHUIA.
Pa3nienennie mpocTpaHCTB BXOIHBIX U BBIXOJIHBIX CUTHAJIOB HA O0JIACTH.

13. Kontponbusiii Bompoc. IIpoektupoBanume 0a3bl HEUETKUX MpaBWI Ha
OCHOBE DJKCIIEPUMEHTAJbHBIX JIaHHBIX MW 3HaHUM dkcneprta. IIpobiema
IIPOTUBOPEYMBOCTH IMPOAYKIIMOHHBIX IPAaBUJI M NPAKTHUYECKUE IPUEMBI €€
pemienus. IloHsATHE CTeneHM UCTUHHOCTH C(HOPMHUPOBAHHBIX IPABUIL
O0600u1eHHBIN anropuT™ npoektrupoBanus T

14. KOHTpOdBHBIN BOMNPOC. DBOJIOLMOHHBIC QJITOPUTMBI  ONTUMHU3AIUU.
[Ipennoceulkn  CO3JaHHST  DBOJIIOUMOHHBIX  AJITOPUTMOB. Otnnune
HBOJIIOLIMOHHBIX AJTOPUTMOB ONTUMHU3ALMU OT KJIACCUYECKUX aAJITOPUTMOB
ontuMuzanuu. OOJacT NPUMEHEHHUS SBOJIOLMOHHBIX aIropuTMoB. Cxema
peanu3anuy reHeTHYECKOro alrOpUTMa.

15. KoHTposibHBI1 Bompoc. MexaHu3Mbl peanu3aluyd  SBOJIOIMOHHBIX
anroputMoB. OCHOBHBIE TIOHSTHS 3BOJIOLMOHHBIX  alrOpuTMOB. [I'eH,
Xpomocoma, I'enorun, @enorurn. Crnocodbl KOAUPOBAHUS MHPOPMAITMOHHBIX
IIPU3HAKOB, MCHOJIb3yEMbIE B TE€HEeTWYecKux anroputMax. [lonsarue
nonyJsiiuu. [lonaTre smoxu.

16. KoHTposnbHbIil Borpoc. MeToabl 0TO0pa, UCIONb3yeMble B T€HETUYECKHUX
aNropuTMax. Meron PYJIETKHU. MacmrabupoBanue byHKUMN
MPUCTIOCOOIEHHOCTU. DIUTHBIN 0T00p. MyTtanuu. Kpoccunrosep. Hactpolika
MapaMeTPOB F'€HETUYECKOTO aJrOPUTMA.

IlepeyeHb KOHTPOJILHBIX 32JJaHUH U (MJIM) BONIPOCOB JJIfA OlleHKU ¢)OPMHUPOBAHHOCTH
komnerennuu [K-4 (koHTpoMpyemMblii HHIUKATOP AocTHKeHNs KomneTennun I1K-4.2)
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1. KoutponbsHoe 3ananue. Jloka3zats cripaBeyIMBOCTh 3aKOHA Jie Moprana:
XuY=XnNY;

2. KonrposbHoe 3ananue. Mcnons3ys Matlab chopmuporats nBa pasimy-
HBIX HEYETKHUX MHOKECTBA U peaIn30BaTh UX: CIOKEHUE, BEIUUTaHUE. BbI-
BECTH Ha DKPaH BCE MOJYYCHHBIC TPAPUKH.

3. KonrponbHoe 3ananue. Ucnons3ys Matlab chopmuposats nBa paznmy-
HBIX HECUETKHX MHOKECTBA M PEaM30BaTh UX: BEIYMUTAHHE, YMHOKCHHUE.
BeiBecTH Ha 3KpaH BCE MOJYYCHHBIC TPadQUKH.

4. KontponbHoe 3amanue. Mcmonb3ys Matlab copmuposats 1Ba pasimmd-
HBIX HEYCTKHX MHOXKECTBA M PEAJIM30BaTh UX: CIOKEHUE, YMHOKEeHHE. BbI-
BECTH Ha 9KpaH BCE MOJYUYCHHBIC rPadUKH.

5. KontponbHoe 3amanue. Jloka3ars CripaBeyIMBOCTh NpaBuiia 00paTHOTOo
BBIBOJIA.

6. KoatponbsHoe 3amanue. Jlomyctum, B porecce padotsl HIIP, peanu3syto-
miero MetoJ1 BeiBoJ, CyreHo, OKa3blBalOTCsl aKTHBHBIMU JIBa ITpaBuiia U3
TJIII:

R1:ecmu (X1 =Pl) u (X2=N1), o (U =12);

R2 :ecmu (X1 =P2) u (X2=N2), o (U =27);

IIpu 3TOM U3BECTHBI:

Hp (%) =07, 11y (%) =0.3; 1, (%) =0.3; s, (X;) =0.3;
Tpebyercs paccunTaTh 3HAUCHUE BBHIXOIHOU nepeMeHHoﬁ.

7. KoHTposibHOE 3a71aHueE.

Cdopmupyiite npapuia jorudeckoro Beieoaa HJI, peanusyroniero Metos
Mampaanu, [ JByX COCTOSIHMM 00bekTa ynpasieHud (1 u 2 ykazaHbl B
ckoOkax). X1 u X2 — koopauHaTel cocTosiHus, U-yrpaBisionas nepeMeH-
Has. 3HaueHus QyHKIUN TpUHAJICKHOCTU MMOKa3aHbl Ha pucyHke. OneHure
UCTUHHOCTH C(POPMUPOBAHHBIX MIPABUIL.

N2 N1 z P1 p2

¥




10,2
|

¥

X2min

0 X2(2)

X2(1)

X 2max

¥

Urmin

Y
0

8. KOHTpOJII)HOG 3aJaHuC. Haittn KOMITIO3UMIHNIO HCUCTKHUX OTHOLIICHUM:

0.4 0'610[{].8 1

RoS =105 0.2 05 0

01 1

9. KoHTpOJbHBIN BOIIPOC.
Ha ocHoBanuu 3a/1aHHON TaOJUIIBI UCTUHHOCTU CPOPMUPYHTE MpaBuUiIa Jio-
TMYECKOro BhIBOJIa MeT010M CyreHo JiJIsi BTOPOro CTOJIONA TaOJIUIIbI.

PL 27 27 27 27 27
PS 27 27 12 0 27
< | Z 27 -12 0 12 27
NS 27 0 12 27 27
NL 27 27 27 27 27
NL NS Z PS PL

X1

PaccunraiiTe 3Ha4YCHHE YIIPABIISIONIETO BO3ICHCTBUS (POPMHUPYEMOTO He-
YETKUM PETYIATOPOM, €Clii (PYHKIIUK MPUHAIIICKHOCTH JIJIS1 BCEX TEPMOB
YKa3aHHOTO CTOJIOIa UMEIOT 3HAUCHUS, yKa3aHHbIE B TaOIuIlE (CBEPXY,
BHH?3):

o1 | o7 | o | o | o0 |

a OCTaJIbHBIC PABHBI HYJIIO.
10. KonTposbHOE 3a1aHue.

Ha ocHOBaHMM KpUTEpUsi HICTUHHOCTH BBIOPATh MPABUJIO JJIS1 BKJIFOUCHHUS B
TaONHIy TUHTBUCTUYECKUX TPABHII

R;:ecou (X; =P2) u (X;=N2), o (U =71);

R, :ecam (X; =P1) u (X;=N1), to (U =Z0);

Rz :ecam (X; =P2) u (X;=N2), o (U =272);

IIpu 5TOM U3BECTHBI:

Hp, (%) =04 Hu, (x,)=0.6; Hp, (x)=03; Hy, (%) =0.8;

ty (U) =02 g, (U)=0.9; 1, (u)=0.8
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11. KoHTpoJIbHOE 3a/1aHHUE.

[Tycthb pa (U), ug (U) — QyHKIMKM TPUHAIIEKHOCTH HEUCTKUX MHOKECTBA A
u B Ha ynuBepcanbHoM MHOxecTBe U. Ilycth Takke C — HEUETKOE MHOKE-
CTBO ¢ (DPYHKIIMEH MPUHAIIIEHKHOCTH (1), KOTOPOE SBISETCS MepeceyeHre
A u B. Onpenenuts 3HaYeHUE MPHUHAIISKHOCTH Uue U HEUEeTKOMY MHOXe-
ctBy C, ecimu pa(u)=0.5 u pg(u) = 0:

1. pe(u) = max{up(u), pa(u)} = 0.5

2. pe(u) = min{us(u), pa(u)} =0

3. pe(u) = 1- max{up(u), pa(u)} = 0.5

4. ue(u) = 1- min{pp(u), pa(u)} =1

5. HET MPaBWJIBLHOI'O OTBETA

12. KoHTposibHOE 3a/1aHuUE.
Ha pucynke moka3zanbl rpaduku

3
n

nB pnA

(bYHKI_[I/II/I MMPpUHAAJIC)KHOCTH HCUCTKHUX ! /

MHOXECTB [ — «BBICOKMH POCT» U Up \

— «Cpenuuii poct». Onpenenuts cte- |/ / \

IICHb IMPUHAAJICKHOCTH 4YCJIOBCKA PO- / / \

ctoMm 180 cm k nepBomy (ua /180) u 180 Pocr, e
BTOpOMY (Lg /180) MHOMXKECTBaM:

ua /180 =pg /180 =min {0.75; 1}

ua /180 =pg /180 =max {0.75; 1}

ta /180 = pg /180 = 0.5*(ua /180 +ug /180) = 0.875
ua /180 =0.75, g /180=1

HCT IIPpaBUJIBHOI'O OTBCTA

13. KoHTposbHOE 3a/1aHHUE.

Kakwue 3HaueHuss MOKET MPUHUMATE (DYHKITUS PUHAIICHKHOCTH?
[0, o]

[-o0, +00]

[0, 1]

[-1,1]

14. KoHTpoJIbHOE 3aJjaHuE.

Kakas popmyna onpenensier o0beTMHEHNE HEUETKIX MHOKECTB a U B?
min{1,p, (x) +pp(x)}

Ha () +Hp(X) - Py (X) pp(x)

max{0,p , (x) + iy (0 - 1}

maxip, (x), kg (X)}

HET MPaBUJIBHOTO OTBETA

15. KoHTpoJsibHOE 3a7aHue.
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MHOXXECTBO TOYEK, MJIi KOTOPBHIX 3HAUYeHWE (YHKIHS MPUHAICKHOCTH
paBHO 1, Ha3bIBaeTCS:

HOCHTEJIEM

AJIPOM

& -cpesom

HET MPaBWJIBHOTO OTBETA

16. KonTpoJsibHOE 3a7aHue.
3amaHo OMHApHOE HEYETKOE OTHOIICHHE R, ompenencHHOE Ha MHOXECTBE
X*Y. Yemy paBHO 3HadeHHE r1o0anbHoi nmpoekiuu h(R):

R =
Y1 Y2 Y3 Ya
X1 0,3 0,6 0,2 0,8
X5 0,5 0,1 0 0,3
X3 0,1 0,7 0,9 0,2
1. h(R)=0
2. h(R)=0,9
3. h(R)=0,5
4. h(R)=0,8
5.

HCT IIPAaBUJIBHOI'O OTBCTA

17. KoHTposibHOE 3a/1aHHUE.
Heuerkue otHomenus R u S onpeneneHsl Ha 1EKapTOBBIX NPOU3BEICHUSIX
(x,y) u (y,Z), COOTBETCTBEHHO, U MPE/ICTABIECHbI MAaTPULIAMH:
R— [{].2 {].5] s— [0.3 06 0.8
06 11 0.7 09 0.4
npraeM X={x1,X2}, Y={y1,y2}, Z={21,25,25}.

KOMHOSI/IHI/ICI/I ABYX HCUYCTKHX oTHolIeHUH R u S sBisieTcs:

- 0.6 0.5
=lo6 06 08
_[05 05 04
~lo7 09 06
0.3 0.6
=06 06
0.5 0.8

HCT IIPaBHUIIBHOT'O OTBCTA

18. KoHTpoJibHOE 3aJ]aHUE.
['oGanpHOM TpoeKIIMer OMHAPHOTO HEYETKOIO OTHOIIEHUs R Ha3bIBaeTCs
BEJIMYMHA!

h(R) = max, p,, (x) =max, p__ (x)
h(R) = max, p, (x) —max, p, (x)
h(R) = min,p_ (x) =min, p__(x)
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h(R) = max, p,, () — min, ()

19. KoHTpoJsibHOE 3a7aHue.
3agaHo OMHApPHOE HEUETKOE OTHOIIEGHHE R, ompeneieHHOe Ha MHOYKECTBE

X*Y. [lepBoit mpoekiueld OMHApHOT'O0 HEYETKOTO OTHOIICHUS R sABIseTcs:
R =

Y1 Y2 Y3 Y4

X1 0,7 0,6 0,5 0,2

X2 0,5 0,1 0,2 0,1

X3 0,1 0,3 0,9 0,4

0.2

0.1

0.1

0.7

0.5

0.1

0.7

0.5

0.9

"R, =09

20. KonTpoabsHOe 3aaHHeE.

daz3udukamms — 3To:

. Ilepexoa OT KOHKPETHOTO 3HAa4YeHUsI (HU3NIECKON MEPEMEHHON K 3HAYCHHIO
JIMHTBUCTUYECKOMN MTEPEMEHHOU

. Onpenenenue U3 BCEro MHOKECTBA MPABUJI — aKTUBHBIX MPaBUJI, KOTOPHIE
UMEIOT CTENIeHb UICTUHHOCTH BBITIOJHEHUS MPEIYCIOBUN OTIIMUYHYIO OT HYJIS
. Ilepexos OT MOJy4EHHOTO HEYETKOTO MHOXKECTBA K €IMHCTBEHHOMY YETKO-
My 3HAQ4YEHHUIO, KOTOPOE M MPHU3HAETCS 3aT€M B KAa4eCTBE PEIICHUS IMOCTaB-
JICHHOM 3aJ1auM

IlepeyeHb KOHTPOJILHBIX 3a-
NAHUU U (MJIH) BOIPOCOB
JJIs OLleHKH ¢hOpMHpPOBaH-
HocTH komnerenuuu IK-4

(KOHTpOJIMPYeMblii HHANKATOP AocTHKeHUsI komneTenuun ITK-4.3)
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1. KonTpoapHsliil Bonpoc. MHTeIeKTyalbHbIe CUCTEMBI YIIPABIEHUS — 3TO?
A) Cucremsl, CHOCOOHBIE U3MEHSATH MMapaMETPbI PETYISITOPA WIH CTPYKTYPY
perynsaropa B 3aBUCHMOCTH OT M3MEHEHHUs MapaMeTpoB OOBEKTa yIpaBiie-
HUS WIN BHEIIHUX BO3MYILEHUH, IEHCTBYIOIINUX HAa OOBEKT YIPaBICHUSI.

b) Cuctemsl, ciocoOHbIE K «IIOHUMaHHUIO» MOBEACHUS OOBEKTOB yIpaBe-
HUs, pabOTaIOUINX B U3MEHSIOIINXCS YCIOBUSX.

B) Cuctemsl, criocoOHbIE MOAIEP)KUBATH IKCTPEMAIbHOE 3HAUEHNE HEKOTO-
poro kputepus (HanpuMep MUHUMAaJIbHOE WM MAaKCHUMAaJbHOE), XapaKTepH-
3YIOIIET0 Ka4ecTBO ()yHKIIMOHUPOBAHUS OOBEKTA.

I') Cucremsl, cOCOOHBIC K «ITOHUMAHHUIO» TOBEICHNUS OOBEKTOB YIIpaBiie-
HUs, padOTAIONIMX B HE U3MEHSIOLINUXCS YCIOBHUSIX.

2. KoHTposbHEIi BOIIpOC.

Yro BKIIOYAIOT B c€0s1 (HOPMBI IBHOTO MPEACTABICHUS 3HAHUM, C KOTOPBIMU
BeJleTCs paboTa B AKCIIEPTHBIX CHCTEMaXx ?

A) CeMaHTUYECKHE CETH, AITOPUTMBI IPSIMOTO BBOJA, HEUPOHHBIE CETH;

b) npoaykunoHHble IpaBuiia, NPEAUKaThl, CECMAHTUYECKUE CETU U PperiMo-
oOpa3HbI€ CTPYKTYpHI,

B) HedeTkast noruka, HEHpOHHBIE CETH;

I') npoaykuMoHHBIE ITpaBUIia, CEMAHTUYECKUE CETH, HEUPOHHBIE CETH, Mpe-
JUKATBHI.

3. KonTposnbHsliil Borpoc. O0ydaromuecs CUCTEMbI YIIPABICHUS — 3TO?

A) Cuctembl, ipeIHa3HAYEHHBIE JJ15 1IEJICHANIPaBICHHOIO COBEPIIIEHCTBOBA-
HUS CTPYKTYPBI U aJTOPUTMOB JICMCTBUS HA OCHOBE aHAJIM3a HaKaIlJuBae-
MO B npouecce GyHKIIMOHUPOBAHUS HHPOPMALUH.

b) Cuctembl, B KOTOPBIX NMPU BHEITHUX BO3MYILIEHUSIX 00Pa3yrOTCsl yCTONYH-
BbI€ OTPULIATENIbHBIE U MOJOXKUTENIbHbIE 0OpaTHBIE CBSI3H, MOJ0OHO TOMY, KaK
B IPUPO/IE MPOUCXOAUT MPUCTIOCOOTIEHHUE KUBBIX OPraHU3MOB K Pa3InYHbIM
BHELIHUM YCIJIOBUSIM.

B) Cuctembl, B KOTOpO# IPUCTIOCOOJICHHE K CITyYaitHO U3MEHSIOIIUMCS
YCIIOBUSIM 00€CIIeYNBAETCS aBTOMAaTHUECKUM N3MEHEHUEM TapaMeTpOB
HACTPOWKHU WJIM IIyTEM aBTOMATUYECKOT' O ITOMCKA ONTUMAaJIbHOW HACTPOMKHU.
I') Cucremsl, cnocoOHbIE MOIEPKUBATH SKCTPEMAIBHOE 3HAUEHUE HEKOTO-
poro Kputepus (HalrpuMep MUHUMAIBHOE WM MAaKCUMAJIbHOE), XapaKTepHU-
3YIOIIEr0 Ka4eCTBO (PYHKITMOHHUPOBAHUS OOBEKTA.

4. KoHTposbHBIN BOIIPOC. YTO MOKET MPUMEHSATHCS B KAUECTBE 3HAHUM B
DKCHEPTHBIX CUCTEMAX?

A) SKCTIepTHBIC 3HAHUS;

b) 3HaHus, nonmydeHHbIE U3 KHUT, COOpPaHUM SHIUKIONEANMA, SJIEKTPOHHBIX
OuOIMOTEK, HAYYHO-TI03HABATEIbHBIX (PUIBMOB, MOHOTpA(pUH U T.I1.;

B) anroputmsl NpUHATUS PELICHMUIH;

') skcepTHBIE 3HAHUS, TUOO OOBIYHBIC OOIIENOCTYIMHBIC 3HAHUS, KOTOPHIC
MOTYT OBITh MOJYYEHBI U3 KHUT, )KYPHAJIOB U OT XOPOIIO OCBEIOMIIEHHBIX
JIOJIEHN.



17

5. KonTponbHelii Borpoc. B ueM 3akitodarcsi CyTh HOAX0/a «HEYETKOM JI0-
rukn»? VckiounTe HEBEpHBIN OTBET.

A) MHcnonp3oBaHWe TakK Ha3bIBaGMbIX '"JTUHTBUCTHUECKHX" TEPEMEHHBIX
BMECTO OOBIYHBIX YMCIIOBBIX IEPEMEHHBIX UJIH B JOMOJTHEHHE K HUM.

b) [locTpoenue (MoaenupoBaHrEe) €CTECTBEHHOTO MHTEIUIEKTa C MOMOIIbIO
KOMIIBIOTEPHBIX aJITOPUTMOB.

B) IIpocTble OTHOIIEHUS MEXIy MEPEMEHHBIMHU OIMCBHIBAIOTCS C MOMOIIBIO
HEYETKUX BBICKA3bIBAaHUM.

') Crio>xHble OTHOIIEHUS OMUCHIBAIOTCSI HEUETKUMHU alITOPUTMaMH

6. KonTpounbHslii Borpoc. Ha uéM ocHoBaHO pacnio3HaBaHHe 00pa3oB?

A) Ha npuniune adctparupoBaHus

b)Ha Beiaenenuu pazmuyuii Mex1y oOpazamu

B)Ha Bblaenenun o0mux cBOMCTB y 00pa3oB

[")Ha pacno3HaBanuu OT/I€JIbHBIX KOMIIOHEHTOB 00pasa

7. KonTposnbHslii Boripoc. Kakue yTBepKIeHMs CTIpaBEAJIMBbI 7S ONepariuii
HaJ| HEYETKMMHU MHOKECTBaMu?

A) KOMMYTaTUBHOCTb ONepanuii 00beIMHEHUS U IEPECEUCHUST HEUETKIX
MHOK€ECTB;

b) accoumaTuBHOCTH onepaluu 00bEIUMHEHUS U MIEPECEUEHUsT HEUETKUX
MHOK€ECTB;

B) nelictBue 3akoHoB Moprana;

') Bce mepevncieHHBbIE.

8. KontpounbHsiii Borpoc. CaMOOPraHU3YIONIUECS CUCTEMBI YITPABJICHUS —
3T0?

A) CucreMsl, IpeHa3HAYEHHBIE JIISI LIEIEHANIPABIEHHOTO COBEPIIEHCTBOBA-
HUS CTPYKTYPBI U aJTOPUTMOB JICMCTBUSI HA OCHOBE aHAJIM3a HaKaIlJuBae-
MO B npouecce GyHKIIMOHUPOBAHUS HHPOPMALUH.

b) Cuctemsbl, B KOTOPBIX MPHU BHEIIHUX BO3MYILICHUAX 00pa3zyroTCs yCTONUM-
BbI€ OTPUIIATENIbHBIE U MOJIOKUTENbHbIE 00paTHBIE CBS3U, TOAOOHO TOMY, KaK
B IPUPOJI€ TPOUCXOTUT MPUCIIOCOOICHHUE KUBBIX OPraHU3MOB K Pa3IU4YHbIM
BHEIIHUM YCJIOBUSIM.

B) Cucrembl, B KOTOpOW MNPUCIIOCOOJIEHUE K CIYYalHO H3MEHSIOIIMMCS
yCIOBUSIM 00O€CIeuYnBaeTCs aBTOMATHUYECKUM H3MEHEHHEM [apaMeTpoB
HAaCTPOWKH WJIM IIyTEM aBTOMATUYECKOI'0 ITIOMCKA ONTUMAJIbHOU HACTPOUKHU.
') Cuctembl, KOPPEKTUPYIOIINE YCTPONUCTBA KOTOPHIX MOXKHO paccMaTpu-
BaTh KaK CTPYKTYPY, BBINOJHSIOUIYIO POJIb «YUUTENS» YIPABISIOIIETO
YCTPOUCTBA, BKJIIFOUEHHOI'O B OCHOBHOM KOHTYD.

9. KonTtponbHoe 3amanue. 3a1aHbl IBa HEUeTKUX MHOX)ecTBa A u B. TpeOy-
eTcsi chOpMHUPOBATh HEYETKOE OTHOLIEHUE R Ha AeKapTOBOM NMPOU3BEICHUN

YKa3aHHBIX HCYCTKNX MHOKCCTB.
Heuetkoe MHOXKECTBO A OIpCACIISACTCA BEIPAXKCHHUCM

A(x) =0,5/1 +0,1/2 + 0,2/3+0,8/4.



18

Heuetkoe mHokectBo B ONpCACIIICTCA BEIPAXKCHUEM
B(y) =0,7/1 +0,6/2 + 0,7/3+0,1/4.
Pe3y.]'IBTaT HpeI[CTaBI/ITB B BHUJC KBaI[paTHOﬁ ManI/II_[BI.

10. KonTposbpHOE 3a1aHuE.

Honyctum, B iponiecce padotsl HJIP, peanusyromiero meto BeiBos Jlapce-
Ha, OKa3bIBAIOTCS aKTUBHBIMU J1Ba NpaBuiia u3 TJIII:

R1:ecmu (X1 =Pl) u (X2=N1), o (FI(u));

R2 :ecmu (X1 =P2) u (X2 =N2), o (F2(u));

F1(u)=0.01u; F2(u)=1-0.01u.

[Ipy 5TOM U3BECTHBI:

Hp (%) =07, 1y (%,)=0.3; p, (%) =0.3; gy, (X,) =0.3;

TpeOyeTcst paccunTaTh 3HAUEHUE BBIXOTHOM MEPEMEHHOM.

11. KontposbHOe 3a1anue. 3aaHO HEYETKOE MHOYKECTBO :

X =02/x+07/x,+0.4/%x,+0.9/x,

Tpebyercs BBINOIHUTH ONEPALNIO IUIMHIPUIECKOTO PACILIUPEHUS HEYET-
KOI'0 MHOXECTBA X Ha HEYETKOE OTHOILICHHE, 3aIaHHOE Ha IEKapTOBOM
npousBeaeHur X*Y. Y TakKe COAEpKUT YETHIPE IJIEMEHTA. 3aluIINUTE pe-
3yJbTaT B BUJE KBAJAPATHON MaTPULIBI

12. KoHTposibHOE 3a/1aHuE.

Ha ocHOBaHMM KpUTEpHUSI HCTHHHOCTH BBIOPATH MPABUJIO JIJIS1 BKIFOUCHHUS B
TaONMHIY TMHTBUCTUYCCKUX TIPABHII

R1:ecmu (X1 =P1) u (X2=NI1), To (U =Z71);

R2 :ecmu (X1 =P1) u (X2 =NI), To (U =Z0);

R3:ecmu (X1 =P1) u (X2=NI1), o (U =272);

IIpu 3TOM U3BECTHBI:

Hp, (%) =04 Hn, (x;) =0.6;

ty (U) =075, 1, (U)=0.9; g, (U)=0.2;

13. KontponbHoe 3aganue. Mcnonb3ys naker Fuzzy Logic cpeast Matlab
chopMHpOBATh CUCTEMY HEUETKOro BbiBoAa CyreHo ais peanuszanuu [1/1-
perynsTopa (MMHTBUCTHYECKUE MEPEMEHHbBIE COIepKAT MO TPU TepMa).

14. KoHTpoJIbHOE 3aJjaHuE.

Kakas hopmysia cooTBETCTBYET [T nMIUTHKamyd Mamdani:
1. I(A,C)=(A+0)
2. 1 (A, C) =max (1-A, C)
3. 1 (A, C)=min (A, C)
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4. HeT npaBUJIBLHOIO OTBETA
15. KoHTpoJsibHOE 3a7aHue.
HeueTkoe MHOKECTBO SIBIII€TCS MMyCTHIM, €CITU
1. supp A=0
2. AcB
3. AcB
4. inf A=0Q
16. KonTponbHoe 3a1aHue.
B Merone Makcumyma
1. BBIOMpaETCS TOT JIEMEHT HEYETKOTO MHOKECTBA, KOTOPHI MMEET HAWUBHIC-
Y10 CTETICHb MPUHAJITICKHOCTA TOMY MHOKECTBY
2. BbIOMpaeTcs HauMeHblllee (HauOOJbIIee) U3 YHUCEI, UMEIONUX HAUBBICITYIO
CTENIEHb IPUHA/ITICKHOCTH HEYETKOMY MHOKECTBY
3. B KauecTBE MCKOMOIO 3HAUYEHHUS MPUHUMAETCA CpejHee apupMeTHudecKoe
KOOPJIMHAT JIOKAJIbHBIX MAaKCUMYMOB
4. HeT mpaBWJIHLHOTO OTBETA
17. KoHTpoJIbHOE 3aJ]aHue.
JIy1sl HE4eTKOT0 MHOYKECTBA Ha TpaduKe OMpeeuTe ero siapo
l-kﬂ[d‘-':;l - ' ; T v T 1. ker A:[2,6]
0€h---- , ; : NI 2. ker A=[3;6]
05h--- . o 3. ker A=[3,4]
: : Lo 4. ker A=[5;6]
DA}----2- Rt 2 1L posccdecuns
02}---- L
4




