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1. Onucanne ¢poHIA OLIEHOYHBIX CPEACTB (OLEHOYHBIX MATEPHAJIOB)

®oHJ OLIEHOYHBIX CPEACTB (OLIEHOYHBIE MAaTepHalibl) BKIIOYAECT B c€0s1 KOH-

TPOJIbHBIC 3aJjaHus U (MJIM) BOIPOCHI, KOTOPHIE MOTYT OBITh MPEJIOKEHbI 00yyYa-
IOIIEMYCSl B paMKaxX TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U MPOMEKYTOUYHOU aTTe-
CTallMd O AUCHUIUIMHE (MOIYII0). YKa3aHHbIE KOHTPOJbHBIE 3afaHus U (WJIN)
BOIIPOCHI TTO3BOJIIOT OLIEHUTH JJOCTUAKEHHUE O0YUaAIOIINMCS TUIAHUPYEMBIX PE3yJib-
TaTOB O0y4YEHHUS MO AUCIUIUIMHE (MOJYJI0), YCTAHOBIIEHHBIX B COOTBETCTBYIOIIEH
paboueii mporpaMMe NUCHMIUIUHBI (MOAYIs), a Takke CHOPMUPOBAHHOCTH KOMIIE-
TEHIIUN, YCTAHOBJIICHHBIX B COOTBETCTBYIOIICH OOIIEH XapaKTEpUCTUKE OCHOBHOM
npodeccruoHanbHOl 00pa3oBaTeIbHON MPOTPAMMBI.

[lonHBICe HaMMEHOBAHUS KOMHGTCHHI/Iﬁ IMpCaACTaBJICHBI B 06HICI>1 XapaKTCpu-

CTHUKE OCHOBHOM MPOQeCCHOHAIIBHON 00pa30BaTEIbHON MPOrPaAMMBI.

2. OneHoYHBIE CPeACTBA (OLEHOYHbIE MATEPHUAJIbI) /ISl IPOBEEHUS TeKYIlle-

ro KOHTPOJIA yCIEeBAeMOCTH 00y4alOUIUXCs M0 JMCHUIIMHE (MOIYJII0)

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

1. KontponbHbiit Bompoc. [IpoGiembl mpuMeHEeHHs] KJIACCUYECKUX METOOB
CUHTE3a aJITOPUTMOB YIIPABJIEHUS CIOXHBIMU TEXHUYECKUMHU OOBEKTAMHU, CHU-
cremaMu M Komiuiekcamu. [IpusHaku amantuBHbIX cucteMm. Knaccudukamms
aJIalTUBHBIX CUCTEM. AKTYyaJIbHOCTh Pa3paO0OTKU MHTEIEKTYaJbHbBIX CUCTEM.
2. KonTtponbHselii Bonpoc. OmnpeneneHne WHTEIEKTYaIbHbIX cucTeM. OTiin-
YUTEJbHbIE OCOOCHHOCTH HMHTEJUIEKTYalbHBIX CHUCTEM ympaieHus. Cxema
npouecca GOpMUPOBaHUS yNpPaBIEHUS (COCTOSHUEM OOBEKTa, MOBEICHUEM)
4esIoBeKOM. IIpuMepsl MHTENNEKTyalbHbIX 3a7a4, HalleAIIUX B HACTOsILIEe
BpEMsI IIIMPOKOE PACIIPOCTPAHEHNUE B TEXHUYECKUX CUCTEMAX.

3. KonTtposnbHbiii Bonpoc. OOuIMe NpUHIMIBI TOCTPOEHUSI CUCTEM C HUCKYC-
CTBEHHBIM HHTEJUIEKTOM. OCHOBHBIE KOMIIOHEHTBI CHCTEMBI C HCKYCCTBEH-
HBIM UHTEJIJIEKTOM.

4. KontponpHbiii Bompoc. OCHOBHBIE CBOMCTBAa HEYETKUX MHOXeCTB. [loHs-
tue ynusepcyma. Hocurens HM. DkBuBanenTHoCcTh, Beicora HM. Aunbda ce-
yenue HM. Onpenenenne TUHIBUCTUYECKUX MiepeMeHHbIX. HeudeTtkoe pa3ou-
eHue 6a30BOro MHOKECTBA.

5. KonTponbHslil Borpoc. OCHOBHBIE 3Talbl HEYETKOTO BhIBOJA. MeTo bl Je-
dazzudukanuu.
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6. Koutponbubiii Bompoc. Ompenenure, Ha KakKOM pPHCYHKE OTOOpakeHa
OyHKIMS TPUHAIIEKHOCTH S-Kiacca?

He)

A

CF)

7. KonTpounbHslii Borpoc. Jlaiite onpeaeneHue 3KkcnepTHon cuctemsl. Kakue 3ana-
YU Ha COBPEMEHHOM YPOBHE Pa3BUTHSI PEIIAOTCS C IIOMOIIBIO TEXHOJIOTHH JKC-
nepTHbIX cucteM? Kakyro CTpyKTypy AOJDKHA UMETh IKCIIEPTHASI CUCTEMA JUIS
IPUMEHEHUS €€ B YIPABICHUU TEXHUYECKUMU cucteMaMu? ChopMynupyiite oc-
HOBHBIE KJIACCU(UKALMOHHBIE IPU3HAKU SKCIIEPTHBIX CUCTEM.

8. KontponpHsiii Bompoc. [IpoBenuTe cpaBHUTENBHBIN aHAIN3 PA3TUYHBIX (PopM
IIPEACTABIICHNS 3HAHUM C TOYKH 3PEHUSI IPUMEHEHUS B CUCTEMAX UCKYCCTBEHHOTO
uHTeIeKTa. OTMEThTE OCHOBHBIE JOCTOMHCTBA M HEOCTAaTKU PA3IMYHBIX (hopM
MPEICTABJICHUS 3HAHUU.

9. KoutponpHbiii Bompoc. [IpuMeHneHue anreOpbl JIOTUKWA JiS TPEACTABICHHUS
3HaHUM. JlalTe omnpeneneHuss MWCUYUCICHUS BBICKA3bIBAHUW UM MCUUCIICHUSA
npeaukaroB. YeMm oTinmyaercs NpeauvkKar OT BbICKasbiBaHudA. [IpaBuio mpsmoro
BbIBOJIa - KaK OCHOBHOM HMHCTPYMEHT IIOCTPOCHMSI JIOTHYECKHX (HOPMYIL
Onepauust uMmimukanuu. HampapieHue mNpuUMEHEHUs omepauus HMIUIMKALUK.
OOpaTHBI BBIBO/I.

10. KonTponbublit Bompoc. [IpumeHenne mpaBuia pe3oatonuid 171 JoKa3aTenbCTBa
MCTUHHOCTH Jorndeckux BbIcKaspiBanui. KH®. JIH®. IIpaBuno pe3osronuid.
Mertop pe3ontounii. OnpenesneHne pe30JIbBUPYEMBIX MPEII0KEHUM.

11. KontpoawHbiii Bompoc. [IpoaykimonHas Mojenb, Kak GopMa mpeacTaBIeHUs
3HaHui. [IpuMeHeHue NTPOAYKLIMOHHONM MOAEIM B OKCIEPTHBIX CHUCTEMax.
[IpuBenuTe mpuUMEpPHl NMPUMEHEHUS MNPOAYKLUMOHHBIX MOJENEH IJIsi MOCTPOCHUS
DKCHEPTHBIX CUCTEM YIIPABICHHs. HENOCTATKU KIACCUYECKUX MPOTYKIIMOHHBIX
MOJENEN.

12. KontponsHsiid Bompoc. IIpenmnoceuiku ¢hopMUpOBaHUsS HEUETKOW JIOTUKH, KaK
dbopMbl TpeACTaBIEHUS 3HAHWNW B CHCTeMaxX NpHUHATHS pereHuil. Hcropus
npo6sieMbl. B ueM OCHOBHBIE JOCTOMHCTBA CUCTEM YIPABIICHUSI , OCHOBAHHBIX Ha
TEXHOJIOTMH HEYETKOro MojaenupoBaHuio? [IpakTuueckue MpUIIOkKEHUs HEUYETKOU
JIOTUKH.
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13. KontponpHbiii Bompoc. OCHOBHBIE aKCHOMBI W TEOPEM TEOPHUH MHOKECTB.
JlekapTOBO  IIPOM3BENECHUE  MHOYKECTB. [ToHsiTHE  OTHOIIEHUS  MEXITY
MHOXecTBaMU. Vcrnosib30BaHME OTHOIICHHWM [JIsi MpeAcTaBieHUss GyHKUUA U
3HaHui. Heuerkme MHOkecTBa. JIMHrBUCTHUEecKHME TmiepeMeHHble. lloHsTHE
GyHKUIUUA TPUHAJICKHOCTH.

14. KouTposbHbIM Bompoc. IlpoBenuTe CpaBHUTEIBHBIM aHAIU3 ITOHATHMA
"BeposaTHOCTH" U '"HeweTkocTH". ONHIIWTE OCHOBHBIE HCTOYHHKHA HEUYETKOCTH
npeAcTaBiicHus: 3HaHuM. Ha Bamr B3I BBEACHHWE TOHATUS HEYETKOCTHU
pacuiupsieT TpaHUIbl TNPUMEHEHUS KIACCUUYECKOW TEOPUU MHOXKECTB, WIIHU
HA000OpOT, TPHUBOIUT K TOSBICHUIO HEOMPEAEICHHOCTH B (HOPMHUPYEMOM
pesyabTare. OTBET NOSICHUTE.

15. KonTtponbHblii Bompoc. /JlaiiTe OCHOBHBbIE ONpPENENEHUs, UCIOJIb3yeMblE B
TEOPUH HEUYETKUX MHOXKECTB. [IOHATME  HEYETKOro MHOYKECTBA, HOCHUTEIA
HEYETKOI0 MHOJKECTBA. DBpICOTa HEYETKOr0 MHOJKECTBA. CpE3 HEUYETKOTO
MHOKECTBA. BBITyKII0€ HEYETKOE MHOKECTBO. BOrHYTOE HEUETKOE MHOKECTBO.

IlepeyeHb KOHTPOJILHBIX 3aJaHU U (UJIM) BOIPOCOB JJI OLEHKU cPopMUpPO-
BaHHOCTH KomuneTeHuM [1K-4 (koHTpoMpyeMblil HHAMKATOP T0CTHKEHHUS
komuerennun I1K-4.2)

1. KonrtponpHoe 3amanue. HaliTh pe3ynpTHpyrolee MHOKECTBO M IOCTPOUTH
rpaduk GyHKINH:

(Av B) A(Av B)

U3 IBYX HEUETKUX MHOXECTB:

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

01 015 025 06 09 1
0 . 1’

02 04 06 08

2. KoutponbHoe 3amanue. HailTu pesynbTHpylolllee MHOXKECTBO U IOCTPOUTH
rpaduk GyHKIINH:

(AAB)v (AAB)

U3 IBYX HEUYETKHUX MHOKECTB:

0 04 075 05 085 1.
A=—t+—+—+—+—+-;
0 02 04 06 08 1



015 01 025 0.7 06 09,

B=—+ —_—
0 02 0. 06 08 1

3. KonrtponbHoe 3amanue. HaiiTu pesynbTupyromee MHOXKECTBO U IOCTPOUTH
rpaduk QyHKIIH:

Av (BAA)
U3 IBYX HEUETKUX MHOKECTB:

0 0.2 035 045 0.85 09
A=—+—+ +—
0 0.2 04 06 0.8

1
025 05 075 08 07,
1

0—'+—+—+
0 2 04 06 038

4. KoutponbHOe 3anaHue. HallTu pe3ynapTUpyIOlee MHOXKECTBO M IMOCTPOUTH
rpaduk GyHKIHUH:

(AvB)®B

U3 JIBYX HEUETKUX MHOXKECTB:

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

0.1 015 025 06 09 1
B:_+_+_+_+_+i;

0 2 0. .6 038

5. KoutponsHoe 3amanue. Hailtu pesynbTHpyroiliee MHOXKECTBO W TOCTPOUTH
rpaduk GyHKIHH:

(AAB)Vv(CAD)

M3 IBYX HEUETKUX MHOKECTB:

0 04 075 05 085 1
A=—F+—F—F+—+—+-;
0 02 04 06 08 1

0.15+% 025 0.7 06 09,
0 02 04 06 08 1
0

1,015 025 06 09 095

C=

—+
0 2 0. 06 08 1

0 02 035 045 085 09
D=—+—+ + + +—;

0 02 04 06 08 1
6. KoaTponbsHoe 3amanue.

[lycTh 3a1aHbl IBa MHOYKECTBA IEUCTBUTEIBHBIX unces X 1 Y .

OT0Opa3uTh C MOMOIILI0 OMHAPHOTO OTHOLIEHHS (PYHKIIMOHAIBHYIO 3aBHCH-
MOCTB!



y=2x+1

Ha UHTEpBaye 3HaueHuil nepeMeHHbIx oT 0 10 10 ¢ marowm 1.

7. KoHTpOabHOE 3a/1aHKE.
3agano HeueTkoe MHOkecTBO C u HeueTkoe oTHotmieHue R. TpeOGyercs HaiTu
KOMITIO3UIIMIO HEUETKOTO MHOKECTBA U HEYETKOI'O OTHOIIIECHUS

A=CoR.

Heuerkoe mHOkecTBO C onpeensieTcss BbIPaXKEHUEM:
C(x)=0,1/1 +0,7/2 + 0,4/3+0,8/4.

Heuetkoe otHomenue R onpenensiercs:

Y1 Y, Ys
X, 0,3 0,1 0,7
X, 0,8 0,9 0,5
X3 015 012 0,8
X, 0,1 0,7 0,9

8. KoHnTponsHOE 3ananue.

Jlokasath CpaBeIITUBOCTD JIOTHUECKOW (POPMYIIBI UCTIONB3YST METOJ PE30JTI0-
AN

DuEm(B —C)nC= DuUC

9. KoHTposbHOE 3a1aHue.

Ha ocHOBaHMM KpUTEpHsI KCTHHHOCTH BBHIOPATH MPABHIIO JIJIsT BKITFOUCHUS B
TaONMHIY TUHTBUCTHYCCKUX TIPABHII

R1:ecmm (X1 =P1) u (X2 =NI), To (U =Z71);

R2 :ecmm (X1 =P2) u (X2 =NI), To (U =Z0);

R3:ecmu (X1 =P1) u (X2=NI1), o (U =Z7Z2);

IIpu 5TOM U3BECTHBI:

Hp, (x)=0.7 Hn, (x,)=03, Hp, (%) =0.3; Hn, (X,)=0.3;

Hz, (u)=0.4 Hz, (u)=0.2; Hz, (u)=0.1

10. KonTtposbHoe 3ananue. lonyctum, B miporiecce padorsl HJIP, peanusyto-
uiero MetoJ BbiBoJ CyreHo, OKa3bIBalOTCs aKTUBHBIMU JBa TipaBuiia u3 TJIII:
R1:ecmu (Y1 =Pl) u (X2=NI1), o (U =-12);

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

IIpu 5TOM U3BECTHBI:

Hp, (y,)=0.7; Hy, (x,)=03 Hp, (y;)=03; H, (x;)=0.3;

Tpebyercs paccurTaTh 3HAUCHUE BBIXOIHON MTEPEMEHHOM.

11. KoHTpoJIbHBII BOMpOC. 3a4eEM PEKOMEHIYETCS BBIMOJHATH HOPMHUPOBAHUE
busnueckux nepemenubix B HJIP?

12. KoHTpousbHbINM Bonpoc. OT 4ero 3aBUCUT KOIU4YECTBO mpaBuii B HJIP?

13. Konrtposnbublii Bonpoc. Kakum 00pa3zoM MOKHO COKpaTUTh OOIIee KOJInYe-
cTBO npasui B HJIP?
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14. KoHTpoJIbHBIN Bompoc. UTo Takoe "HeueTkuil" cynepBuzop?
15. KonTtposbHblii Bonpoc. Kakue cyiecTByro BaApuaHTbl HACTPOMKH "HEYETKO-
ro" cynepsuzopa?

IlepeyeHb KOHTPOJILHBIX 3aJaHUN M (UJIM) BOIPOCOB /Il OLIEHKHU C(PopMHUPO-
BaHHOCTH KomneTeHuM [1K-4 (koHTpoMpyeMblil HHAMKATOP 10CTHKEHHUS
kovmnerenun I1K-4.3)

1. KonTposeHoe 3ananue. Mcrons3ys Matlab cdpopmuposats nBa pazmuy-
HBIX HEUETKMX MHOXKECTBA M PEaIM30BaTh UX: CIIOKeHHE. BrIBeCTH Ha SKpaH
BCE MOJYYCHHBIC TPadUKH.

2. Kontponbroe 3aganue. Mconesys Matlab copmuposats iBa pazimu-
HBIX HEYETKUX MHOYKECTBA U PEAIM30BaTh UX: BbIUMTaHUE. BpiBecTH Ha
AKpaH BCE MOIYYEHHbIE TPAPUKH.

3. Kontpomnbroe 3ananue. cnons3ys Matlab chopmuposats nBa pazimy-
HBIX HEUETKHX MHOXKECTBA M PEAIM30BaTh UX: BEIYMTAHHUE, YMHOKEHHE.
BriBecTH Ha 5KpaH Bce MOTyYCHHBIC TpaduKy.

4. KonrpoabHoe 3aaanue. Mcnons3ys Matlab chopmuposats nsa pasmimy-
HBIX HEYETKUX MHOKECTBA U PEaIn30BaTh UX: CIOKEHUE, YMHOKEHUE. BbI-
BECTH Ha SKPaH BCE MOIYYEHHbIE TpapuKH.

5. KonrponbHoe 3ananue. Mcnons3ys Matlab chopmuporars nBa pazmimy-
HBIX HEYETKUX MHOXKECTBA M PEaJM30BaTh UX: JAelieHne. BriBecTH Ha SKpaH
BCE MOJIyYeHHBIEC TPAPUKH.

6. KoutponbHoe 3amanue. VMicnomnp3ys naket Fuzzy Logic cpenst Matlab
copMHpOBATh CHCTEMY HEYETKOTO BhIBo1a CyreHo /s peanu3anuu 11-
perynsitopa (JIMHIBUCTUYECKHE TIEPEMEHHBIE COJIEPIKaT TI0 TPU TepMa);

7. KoutponbHoe 3amanue. Vicnomnp3ys naket Fuzzy Logic cpenst Matlab
chopMHpOBATh CUCTEMY HEYeTKOTo BhIBojIa CyreHo jyis peanu3anuu [1-
peryisitopa (JIMHMBUCTUYCCKHE TIEPEMEHHBIE COICPIKAT 110 TPU TepMa).

8. KontponbHoe 3amganue. Mcnons3ys naket Fuzzy Logic cpens Matlab
copMHpOBATh CUCTEMY HEYETKOTo BbIBoa CyreHo jyis peanu3amuu [1H1-
perynsitopa (JIMHMBUCTUYCCKHE TIEPEMEHHBIE COICPIKAT 110 TPU TepMa).

9. KontposbHoe 3aaanue. Micnonn3ys nmaket Fuzzy Logic cpensr Matlab
copMHpOBATh CHCTEMY HEYeTKOTo BbiBoga CyreHo juis peanu3armu [1]]-
perynsitopa (IMHIBUCTUYECKHE TIEPEMEHHBIE COIEPKAT TI0 TPU TepMa).

10. KontponwsHoe 3amanue. ChopmymupoBaTh ONpeEEICHHE HEYETKOTO
orHomeHus. [lpuBecTn mpuMep OOBEAMHEHUS H TIEPECEUCHUS JIBYX
OTHOLLICHUH. Anrebpanyeckoe MpPOU3BENEHHE JIBYX OTHOILIEHUH.
Anrebpanyeckasi CcyMMa JByX OTHOIICHUH.
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11. KontponbHOe 3ananue. [laTh omnpeneneHre KOMIO3ULUU HEYETKOTO
OTHOLIEHUSI U HEYETKOr0 MHOKeCTBa. KOMITO3HIMSA HEYETKUX OTHOILIECHUU.
IIpuBecT mHpuMep NPUMEHEHUS KOMIIO3MIMM OTHOLICHWM B PEIICHUU
KOHCAJITUHIOBBIX 3a1a4.

12. KonrtponbHoe 3aganue. CHopMynrpoBaTh OCHOBHBIE ATANbl HEYETKOTO
BbIBOAA. IIpOBECTM  CpaBHHUTENBHBIM  aHAINW3 OCHOBHBIX  METOJOB
nedasz3udukaIuu.

13. KonTponbHoe 3ananue. IIpoBecTy cpaBHUTENBHBIN aHAIN3 METO/IOB He-
YEeTKOT0 BbIBOAAa: Mamaanu u anroputma JlapceHa.

14. KontponbHoe 3aganue. IIlpoBecTn cpaBHUTEIBHBIA aHAIU3 METO/IOB He-
4eTKOro BbiBoja: Llykomoro u aniroputM CyreHo.

15. KonrtponbHoe 3ananue. [IlpoBecTn cpaBHUTEIBHBIA aHAIU3 METO/IOB He-
YEeTKOTO  BBIBOJ@ C  TOYKM  3peHusd  (GopMHpoBaHUA  (YyHKUUN
MPUHAJIEKHOCTH, peanu3anuu onepanuit dazzudukaruu u
nedazzudukanuu.

3. OueHo4HbIe cpeAcTBA (OLEHOYHbIC MATEPHAJIBI) AJIS IPOBEICHUs IPOMe-
’KYTOYHOM aTTecTAlUN 00yYAIOIIUXCH MO0 TUCIHUILIAHE (MOILYJII0)

IlepeyeHb KOHTPOJILHBIX 3aJaHUH U (UJIM) BONIPOCOB JJIl OLleHKU ¢)OPMHUPOBAHHOCTH
komnereHuuu [K-4 (koHTpoMpyeMblii HHIMKATOP A0cTHKeHus1 Kommnerenmun ITK-4.1)

1. KonTposbHblii Borpoc. [IoHsiTHE MCKYCCTBEHHOTO MHTEIUIEKTa. OCHOBHBIE
HaIlpaBJICHUS] Pa3BUTHUSI UCKYCCTBEHHOTO MHTEIIEKTa. (OCHOBHBIE MOJIOKEHUS
HelpoknOepHeTUKH. OTIUYUTENIbHBIE CBOMCTBA MCKYCCTBEHHBIX HEWPOHHBIX
ceteil. OCHOBHBIE ITOAXO0/IbI CO3JaHUSI UCKYCCTBEHHBIX HEMpOCETEN.

2. KoHtponbHbiil Bompoc. Ilparmarthueckoe HalpaBlICHHE Pa3BUTHSL HCKYC-
CTBEHHOI'O MHTEJUIEKTA. [IOHATHE UHTEIIEKTyAIbHBIX CUCTEM, OCHOBAHHBIX Ha
TEOPUH HEYETKUX MHOYKECTB U HEUETKOU JIOTHKHU.

3. KonTtponpHblid Bonipoc. MIcTopusa U CTaHOBIIEHUE TEOPUHU HEUYETKOU JIOTHUKHU.
Heuetkue mHoxectBa. Onpenenenue QyHKIUU NPUHALICKHOCTH. OCHOBHBIE
TUIBl QYHKUMNA TpUHAAIeKHOCTH. CHocoObl 3alaHHsl HEUETKHMX MHOKECTB.
HeueTrkocTh u Apyrue BUABI HEONPEAEIEHHOCTH.

4. KontponpHbiii Bonpoc. OCHOBHBIE CBOMCTBA HEUETKMX MHOKECTB. [IoHsATHE
yauBepcyma. Hocurens HM. DkBuBaneHTHOCTb, BicoTa HM. Anbda ceuenue
HM. Onpeznenenue TMHIBUCTUYECKUX MEpeMeHHbIX. HeueTkoe pazOuenue Oa-
30BOI'0 MHOXECTBA.

5. KonTtponsHbiii Bompoc. Onepaliuy ¢ HEYETKMMU MHOKecTBaMu. HeudeTkue
orepaTopbl. Anredbpanyeckoe nepeceueHue (mpousBeaeHue). Anredpandaeckoe
oOweauHeHue (anredpandeckas cymma). OnpeneneHue TpeyroabHo T-HOPMBI
U TPEYTOJIbHON T-KOHOPMBI.

6. KontponpHbiii Bonpoc. Heuerkue BbIBOAbI. OCHOBHBIE MpaBUIa BbIBOJIA B
HEUYETKOM JIOTMKE. ArperupoBaHue MPaBUII HEYETKOro BbIBoAa. Mcmosib3oBa-



10

HUE€ JIMHTBUCTUYECKUX NEPEMEHHBIX B HEYETKOM BbIBOJE. OCHOBHBIE JTaIlbl
HEUYETKOTO BBIBOJIA.

7. KontponbHblil Boripoc. MeToiuka NpoeKTUPOBAHUSI HEYETKUX aJITOPUTMOB
yIpaBJICHUS JTUHAMUYECKUMU OObeKkTamMu. OOI1e MPUHIIUIIBI IOCTPOCHUS UH-
TEJUIEKTYaJIbHbIX CUCTEM YIIPAaBJICHUS HA OCHOBE HEUETKOM JIOTHKHU.

8. Kontpounbhblit Boripoc. CHHTE3 HEUETKUX PErYJISTOPOB JJIsl YIPABJICHUS Me-
XaTpOHHBIM MojyJsieM. [IpoekTupoBanue 0a3bl HEYETKUX MPABMIL. DTaIbl IPO-
EKTUPOBAHUSI HEYETKOTO peryisropa s ynpasienus ICII.

9. KonrtposnbHsiit Bonpoc. O01I1e TPUHLIHUIIBI TOCTPOSHHS HHTEIIEKTYaTbHBIX
CUCTEM YIIPABJICHUS HAa OCHOBE HEYETKOW JIOTMKH. BJIOK cXeMa HEe4eTKOro
peryisaTopa. [losicHuTE OCHOBHBIE 3TANbl pacyeTa yIpaBIIOLIETO BO3AEHCTBUA
B CHCTEMAX C HEYETKHUM JIOTHYECKUM PETYIATOPOM.

10. Koutponsubiii Bompoc. Ilepemarounbie XapakTEpPUCTUKH HEUYETKOTO
perymnstopa. Moaudukanuu HEYETKOTO PEryisaTopa. 3aBUCUMOCTb CI0KHOCTH
HEYETKOTO0 peryJsaropa OT CTENEHM JEeTaJu3aluu JIMHTBUCTUYECKOU
IIEPEMEHHOM M KOJIMYECTBA BXOJHBIX IepeMEHHbIX. Kakue Ha IpakTHKe
UCITOJIB3YIOTCSL BAPHUAHTHI JUIsl yripolueHust cTpykrypsl HJIP. OTBer nosicaure
Ha npumepe [I1U]] — perynsaropa.

11. KontpomnbHbiii Bompoc. CHHTE3 HEUYETKHX peryisTopoB. OO0oOiieHHas
IpoLEypa CHHTE3a HEYETKOIO peryysitopa. OTalbl CHHTE3a HEYETKOrO
perynsaropa. IlpoexktupoBanue 0a3bl HeueTKuX mpaBuil. OCHOBHBIE MOIXO/bI K
MIPOEKTUPOBAHUIO HEUETKUX MPABUII.

12. KoutponsHblii Bompoc. IlpoekTtupoBanne ©0a3bl HEUETKUX TMPABUIL.
[Ipouenypa mTpPOEKTUPOBAHUS HJIP Ha OCHOBE OJKCHEPTHBIX 3HAHWM.
OcHoBHBIE 3Tanbl npoektupoBanus HJIP Ha OCHOBE SKCHEPTHBIX 3HAHUM.
Pa3nenenre mpocTpaHCTB BXOAHBIX U BBIXOJIHBIX CUTHAJIOB HAa 00JaCTH.

13. KontponbHueiii Bompoc. IIpoektupoBanume ©0a3pl HEUETKUX MpaBWI Ha
OCHOBE DJKCIIEPUMEHTAJIbHBIX JIaHHBIX MW 3HaHUM »dKkcneprta. IIpobiema
IPOTUBOPEYMBOCTH TMPOAYKIIMOHHBIX IMPAaBWI W IPAKTHUYECKHE IPUEMBI €€
pemieHusi. lloHATHe CTenmeHM HCTUHHOCTU C(HOPMUPOBAHHBIX IPaBUIL
O06001eHHBIN anroput™ npoektupoBanus TJIII.

14. KOHTpOJBHBIA BOMNPOC. DBOJIOLHMOHHBIE QITOPUTMBI  ONTUMU3AIUU.
[Ipeanocbulkn  CO3MaHMST  SBOJIOUMOHHBIX  AJTOPUTMOB. Otnnune
HBOJIIOMOHHBIX AJTOPUTMOB ONTHUMHU3ALMHU OT KJIACCUYECKUX aJITOPUTMOB
ontuMmuzanuu. OO0JacTH NPUMEHEHHUS 3BOJIOLMOHHBIX aNropuTMoB. Cxema
peanu3anuy reHeTUYECKOro aIropuTMa.

15. KonrtponbHblii Bompoc. MexaHU3Mbl —peanu3alii  3BOJIOLMOHHBIX
anropuT™MoOB. (OCHOBHBIE TIOHSTHSI DBOJIOIMOHHBIX aAJITOPUTMOB. ['eH,
Xpomocoma, I'enotun, @enorun. Crnocodbl KOAUPOBAHUS MHODOPMAITMOHHBIX
IIPU3HAKOB, MCHOJIb3yEMBIE B TE€HETHYecKuX anroputMax. [lonsarue
nonyisuuu. [Tonsitue snoxu.

16. KonTponbHbIil Boripoc. MeTonbl 0TOOpa, UCIONb3yeMbI€ B TEHETUUECKHUX
IrOpUTMAX. Merton PYJIETKH. MacmrabupoBanue byHKIMi
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MPUCTIOCOOJICHHOCTU. DNMUTHBIN 0TO0p. MyTtaruu. Kpoccunrosep. Hactpotika
napaMeTpoB F€HETUYECKOTO AJITOPUTMA.

IlepeyeHb KOHTPOJIBHBIX 32/IaHUI U (WJIM) BOMPOCOB /1JIsl OLlEHKU ¢(hOPMUPOBAHHOCTH
komnereniuu ITK-4 (koHTpoIupyemMblii HHANKATOP AocTHKeHust KomneTenuuu IK-4.2)

1. KoutponbsHoe 3ananue. Jloka3zats CripaBeyIMBOCTh 3aKOHA Jie Moprana:
XUY=XnNY;

2. KonrponbHoe 3ananue. Mcnons3ys Matlab chopmuposats nBa paznmy-
HBIX HEUETKUX MHOXECTBA U Pealin30BaTh UX: CJIOXKEHHUE, BHIYUTAaHUE. BbI-
BECTH Ha HKPaH BCE MOIYYEHHBIE TPAPUKH.

3. Konrponbroe 3ananue. Mcnons3ys Matlab chopmuposats aBa pazmuy-
HBIX HEUETKUX MHOXECTBA U PEAIN30BATh UX: BBIYUTAHHUE, YMHOKEHHE.
BriBecTH Ha 3KpaH Bce MOIyYEHHbIE TPAPUKH.

4. KontpoabHoe 3ananue. Mcnons3yst Matlab chopmuposats nBa pazmmy-
HBIX HCUSTKHX MHOXKECTBA M PEaIM30BaTh UX: CIIOKCHHUE, YMHOXKEHHE. BbI-
BECTH Ha DKpPaH BCE IMOTyYCHHBIC TPAUKH.

5. KOHTpOJII)HOC 3adaHuC. I[OKa?)aTI) CIIpaBCAJINBOCTD IIpaBHJIA 06paTHOFO
BbIBOJA.

6. KoutponbeHoe 3amanue. Jlomyctum, B mportecce padboter HJIP, peanmsyro-
niero MeToJl BbiBoJl CyreHo, OKa3bIBalOTCSl aKTUBHBIMU JBa MPaBUIIA U3
TJILL:

R1 :ecmu (X1=P1) u (X2=N1), o (U =12);
R2:ecmu (X1 =P2) u (X2=N2), o (U =27);

IIpu 5TOM U3BECTHBI:

Hp (%) =07, 1y (%) =03 g1, (%) =0.3; gy, (X,)=0.3;
Tpebyercs paccunTaTh 3HAU€HUE BBIXOIHOU nepeMeHHoﬁ_

7. KonTponbsHOE 3a1aHKeE.

Cdopmupyiite npaBuia joruaeckoro BeiBoaa HJI, peanusytomero Meton
Mampaanu, it IByX COCTOSIHUM 00BheKkTa yrnpapieHus (1 u 2 ykazaHbl B
ckoOkax). X1 u X2 — koopauHaTel cocTosiHus, U-yIpaBisionas nepeMeH-
Has. 3HaueHus QyHKIHMN TpUHAJICKHOCTH MMOKa3aHbl Ha pucyHke. OneHure
UCTUHHOCTH CHOPMUPOBAHHBIX MPABUII.
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N2 N1 z P1 P2

T T T T Xé
X1min X1(2) 0 x1(1) X1m
X
X 2min 0 X2(2) X2(1) X2
T v T T u;
Unmin U@ o U(L)ymax
8. KonTponbHoe 3amanne. HalTH KOMITO3UIIMIO HEYETKUX OTHOIIICHMIA:
0.4 0.6 08 1
RoS — 0 5 0 2|o |
05 0

9. KoHTpOoabHBIN BOIIPOC.
Ha ocHoBanuu 3a/1aHHOM TaOJUIIBI UCTUHHOCTH CPOPMUPYHTE MpaBuUiIa Jio-
TUYECKOT0 BbIBO/Ia MeTOA0M CyreHo AJisi BTOPOro cTos01a TaOaHIIbl.

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

PaccuuTaiiTe 3HaueHNE yNPaBISIONIETO BO3ACHCTBUS (DOPMUPYEMOTO He-
YETKUM PETYISTOPOM, €CJId (PYHKITUN TMPUHAIICKHOCTHU JUTSI BCEX TEPMOB
YKa3aHHOTO CTOJIOIa UMEIOT 3HaYEHU s, YKa3aHHbIC B TaOIHIIEe (CBEPXY,
BHU?3):

o1 | o7 | o | o | o0 |

a OCTaJIbHBIC PABHBI HYJIIO.
10. KoHTpoJsibHOE 3a7aHue.

Ha ocHOBaHMM KpUTEpUst HICTUHHOCTH BBIOPAThH MPABUJIIO JIJIS1 BKJIFOUCHHUS B
TaONHIY TUHTBUCTUYECKUX TPABHII
R;:ecam (X; =P2) u (X;=N2), o (U =71);
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R, : ecomt (X4 = P1) u (X,=N1), o (U =Z0):
Rs;:ecam (X; =P2) u (X;=N2), to (U =272);
HpI/I 9TOM HU3BCCTHBI:

Hp, (x)=04 Hn, (X,)=0.6; Hp, (x)=0.3; Hn, (%) =0.8;
Hz, (u)=0.2; Hz, (u)=0.9; Hz, (u)=08;

11. KoHTpoJIbHOE 3a/1aHHUE.

[Tycts pa (U), pg (U) — GYHKIMK IPUHAUICKHOCTH HEUETKUX MHOXKECTBA A
u B Ha yHuBepcaipHoM MHOXecTBe U. [lycTh Takke C — HEUETKOE MHOMKE-
CTBO ¢ (DYHKIMEH MPUHAIICKHOCTH (1), KOTOPOE SBISCTCS MepeceucHne
A u B. Onpenenuts 3HaYeHUE MPHUHAMISKHOCTH U€ U HEUETKOMY MHOXe-
ctBy C, eciu ta(u)=0.5 u pg(u) = 0:

L. pc(u) = max{ug(u), pa(u)} = 0.5

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

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

4. pe(u) = 1- min{pg(u), pa(u)} =1

5. HeT NPaBUIIBHOTO OTBETA

12. KonTponbHOE 3a1aHHe.
Ha pucynke mnoka3zaHbl rpaQuku

b
28

nB pA

(YyHKUHMMA MPUHAIJIEKHOCTH HEYETKUX ! /

MHOKECTB [a — « BBICOKHMI poCcT» U g / \

— «Cpennuii poct». Onpenenurs cre- |/ / \

IICHb IIPHUHAICKHOCTHU YCJIIOBCKaA PO- / / \

ctom 180 cm k mepBomy (Ua /180) u 180 Poct, o
BTOpOMY (g /180) MHOMXKECTBAM:

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

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

ua /180 = pg /180 = 0.5*(ua /180 +pg /180) = 0.875
Ha /180 =0.75, Us /180=1

HCT IIPAaBUJIBHOI'O OTBCTA

13. KoHTposibHOE 3aaHKE.

Kakue 3HaueHns MOKeT MPUHUMATH (PYHKITUS IPUHATICKHOCTH?
[0, o]

[-o0, +o0]

[0,1]

[-1,1]

14. KoHTpoJIbHOE 3a]aHue.

Kaxkast popmyna onpenenseT o0beIUHEHNE HEYETKUX MHOXKECTB a U B?
min{1,p, (x) +pp(x)}

Ha(X)+Hp(X)- 1y (%) pp(X)
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max {0, , (x) +Hp(0)- 1)
max{p , (), Hp ()}
HCT IMIPAaBHUJIBHOT'O OTBCTA

15. KoHTpoJsibHOE 3a/1aHHUE.

MHOXEeCTBO TOYEK, ANl KOTOPBIX 3HAYEHUE (PYHKIUS MPUHAICKHOCTU
paBHO 1, Ha3bIBaeTcA:

HOCHUTEJIEM

ATPOM

X -cpesom

HET MPaBUIHLHOTO OTBETA

16. KonTponbHoe 3a1aHue.
3amaHo OMHApHOE HEYETKOE OTHOIIEHHE R, onpeneneHHOe Ha MHOKECTBE
X*Y. Uemy paBHO 3HaueHHe 1o0anbpHO# nmpoeknuu h(R):

R =
Y1 Y2 Y3 Y4
X1 0,3 0,6 0,2 0,8
X 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 IIPAaBUJIbBHOT'O OTBCTA

17. KoHTposibHOE 3a/1aHuUE.
Heuerkne otHomenus R u S onpeneneHsl Ha 1EKapTOBBIX NPOU3BEICHUSIX
(x,y) # (Y,Z), COOTBETCTBEHHO, U MPEJICTABIICHBI MATPUILIAMHU:
R— [0.2 {].5] g— [0.3 06 0.8
06 11 0.7 09 0.4
npudeMm X={X1,Xo}, Y={y1,¥2}, Z={21,25,25}.
Komnosuiueit 1Byx HeueTKUX oTHOIIEHUN R u S siBnseTcs:

103 06 0.5
~loe 06 08
_[05 05 04
~lo7 09 06
0.3 0.6
=06 06
0.5 0.8

HCT IIPAaBHUIIBHOT'O OTBCTA

18. KonTponbHoe 3a1anue.
['moGanpHOM poeKIel ONHAPHOTO HEYETKOro OTHOIIEHHS R Ha3bIBaeTCs
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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)
h(R) = max, p, (x) —min, p__(x)

19. KoHTpoJsibHOE 3a7aHKe.
3agaHo OMHApPHOE HEUETKOE OTHOIIEGHHE R, ompeneieHHOe Ha MHOYKECTBE

X*Y. [lepBoit mpoekiuelr OMHApHOT'O0 HEYETKOTO OTHOIICHUS R sBIsercs:
R =

Y1 Y2 Y3 Y4

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

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

X3 0,1 013 019 014

0.2

0.1

0.1

0.7

0.5

0.1

0.7

0.5

0.9

"R, =09

20. KonTpoapHOE 3a1aHHE.

daz3udukamnms — 3To:

. Ilepexoa OT KOHKPETHOTO 3Ha4YeHUsI (HU3UIECKON MEPEMEHHON K 3HAYCHHIO
JIMHTBUCTUYECKOMN MTEPEMEHHOU

. OnpeneneHue U3 BCEro MHOKECTBA MPABWI — aKTUBHBIX MPaBUJI, KOTOPHIE
MMEIOT CTENeHb UICTUHHOCTHU BBITIOJHEHUS MPEIYCIOBUN OTIIMYHYIO OT HYJIS
. Ilepexos1 OT MOJy4EHHOTO HEYETKOTO MHOKECTBA K €IMHCTBEHHOMY YETKO-
My 3HAQYEHHUIO, KOTOPOE M MPHU3HAETCSA 3aT€M B KAYECTBE PEIICHUS MOCTAB-
JICHHOM 3aJ1auM
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IlepeyeHb KOHTPOJILHBIX 3aJaHUI U (M) BOIIPOCOB VI OLIEHKHU
chopmupoBannocTu komnerenuun IK-4 (koHTpOoIMpyemMBblii MHAUKA-
Top AocTr:kenusa komnerennuu [MK-4.3)

1. KonTpomapHsiil Borpoc. MHTeIeKTyalbHbIe CUCTEMBI YIIPABIEHUS — 3TO?
A) Cuctembl, CHOCOOHBIE U3MEHSTH MapaMeTPhl PETYISITOPA WIH CTPYKTYPY
perynaropa B 3aBUCMMOCTH OT M3MEHEHHS MapaMeTpoB OOBEKTa yIrpasie-
HUS WM BHEITHUX BO3MYILIEHUH, IEHCTBYIOMNUX Ha OOBEKT YIpaBICHUSI.

b) Cuctemsbl, cnocoOHbBIE K «IIOHMMaHUIO» MOBEJCHUSI 0OBEKTOB yIpaBie-
HUs, padOTAIONIMX B U3MEHSIOUIMXCS YCIOBUSAX.

B) Cuctemsl, ciocoOHbIE MOAAEPKUBATh IKCTPEMATIBLHOE 3HAYEHUE HEKOTO-
poro kputepus (HampuMep MHUHHUMAJIBHOE WJIM MAaKCUMAJbHOE), XapaKTepH-
3YIOLIET0 Ka4yecTBO ()yHKIIMOHUPOBAHUSI OOBEKTA.

I') Cuctemsl, ciocoOHbIE K «ITOHMMAHHUIO» MOBEACHUSI OOBEKTOB yIpaBJe-
HUS, pabOTalOUINX B HE U3MEHSIOIIUXCS YCIOBUSIX.

2. KoHTposbHBI BOIpOC.

UYro BKIIIOUAIOT B €051 (POPMBI SIBHOTO MPEACTABICHUS 3HAHUN, C KOTOPBIMU
BeJIETCs paboTa B SKCHEPTHBIX CUCTEMAX ?

A) ceMaHTUYECKUE CETH, aITOPUTMBI IIPSIMOTO BBOJIa, HEUPOHHBIE CETH;

b) nmpoaykuroHHbIe NpaBuiia, NPEIUKAThl, CEMAaHTHUYECKUE CETH U (PperiMo-
oOpa3HbI€ CTPYKTYpHI;

B) HeueTkas norvka, HEMPOHHbBIE CETH;

I') mpoyKIMOHHBIE MpaBHiia, CEMAHTUYECKUE CETU, HEUPOHHBIE CETH, Mpe-
JTUKATBHI.

3. KontponbHsiii Borpoc. O0ydarommecs CUCTEMBI yIIPABICHHS — 3TO?

A) CucteMmsl, peiHa3HAUYEHHbIE IS 1I€JIEHANPaBIEHHOIO COBEPIIEHCTBOBA-
HUS CTPYKTYPBI U aJITOPUTMOB JIEUCTBUS HA OCHOBE aHAJIN3a HaKallJuBae-
MO B nporiecce GyHKIIMOHUPOBAaHUS HHGOPMAITUH.

b) Cucremsl, B KOTOPBIX MpU BHEIIHUX BO3MYIICHUAX 00pa3ylOTCsl yCTONIN-
BbI€ OTPUILIATENILHBIE U TIOJIOKHUTEIbHbBIE O0pATHBIE CBSI3U, OJOOHO TOMY, KaK
B IIPUPO/I€ IPOUCXOTUT MIPUCIIOCOOIEHHUE KUBBIX OPraHU3MOB K Pa3IUUYHbIM
BHEIIHUM YCJIOBUSIM.

B) Cuctembl, B KOTOpO IPUCIOCOOJIEHHE K CITyYailHO U3MEHSIOILUMCS
YCIJIOBUSIM 00€CIIEYMBAETCA aBTOMAaTUYECKUM U3MEHEHUEM [TapaMeTPOB
HAaCTPOWKH WIM IIyTEM aBTOMATUYECKOTI' 0 ITIOMCKA ONTUMAJIbHOW HACTPOMKHU.
I') Cuctembl, criocoOHbIE MOAAEPKUBATH IKCTPEMAIBHOE 3HAYEHNE HEKOTO-
poro Kputepus (HarpuMep MUHUMAIbHOE UM MAaKCUMAaJIbHOE), XapaKTepu-
3YIOILEr0 Ka4ecTBO (PYHKIIMOHMPOBAHUS OOBEKTA.

4. KoHTpoJibHBIN BOMPOC. YTO MOKET MPUMEHSTHCS B KAUYECTBE 3HAHUM B
AKCIIEPTHBIX CUCTEMAX?

A) BKCIEpTHBIEC 3HAHUS;

b) 3HaHus, momydeHHBIE U3 KHUT, COOpPAHUM IHITUKIIONCINMA, dTIEKTPOHHBIX
OuOIMOTEK, HAYYHO-TTO3HABATEIbHBIX (PUIBMOB, MOHOTpaduil U T.11.;

B) anroputmsl NpUHATUS PELLICHMI;
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') skciepTHBIE 3HAaHUS, TUOO OOBIYHBIC OOIIETOCTYIMHBIC 3HAHUS, KOTOPHIC
MOTYT OBITh TIOJIYYC€HBI U3 KHHT, KYPHAJIOB U OT XOPOIIO OCBEIOMIICHHBIX
JTIOIEN.

5. KontposnbHsblit Bonpoc. B yem 3akitodarcs cyTh 01X0/1a «HEYETKOMH JIo-
rukn»? ckimounTe HeBEpHBIM OTBET.

A) MHcnonp3oBaHWe TaK Ha3bIBaGMbIX '"JTUHTBUCTHUECKHX" TEpEMEHHBIX
BMECTO OOBIYHBIX YMCIIOBBIX NIEPEMEHHBIX UJIH B JOMOJHEHHE K HUM.

b) [loctpoenue (MoaenupoBaHKEe) €CTECTBEHHOTO MHTEIUIEKTa C MOMOIIbIO
KOMIIBIOTEPHBIX aJITOPUTMOB.

B) IIpoctbie OTHOIIEHUS MEXAY MEPEMEHHBIMU OIHUCHIBAIOTCS C MOMOIIIBIO
HEYETKUX BbICKA3bIBAaHUM.

') Crio>xHble OTHOIIEHUS OMUCHIBAIOTCSI HEUETKUMHU alITOPUTMaMHU

6. KonTponbHsrii Borpoc. Ha uéM ocHOBaHO pacmio3HaBaHHe 00pa3oB?

A) Ha npunnune adbctparupoBaHus

b)Ha Boinenennn paznuuuit Mexay oopazamu

B)Ha BeiaeneHnu o01mux CBOMCTB y 00pa3oB

[")Ha pacrio3HaBaHuM OT/AEIBbHBIX KOMIIOHEHTOB 00pa3a

7. KonTpounbHslii Boripoc. Kakue yTBepKIeHUs CTIpaBEAJIMBbI 7S ONlepariuii
HaJ| HECUETKMMHU MHOKECTBaMu?

A) KOMMYTaTUBHOCTb ONepaluii 00beIMHEHUS U IEPECEUCHUST HEUETKIX
MHOKECTB;

b) acconmaTuBHOCTH onepanuu 00beIUHEHUS U NTEPECCUECHHS] HEUETKUX
MHOKECTB;

B) neiictBue 3akoHOB Moprana;

') Bce mepevncieHHBbIE.

8. KontpounbHsiii Borpoc. CaMOOPraHU3YIOIIUECS CUCTEMBI YITPABJICHUS —
3TO?

A) CucteMmsl, peiHa3HAUYEHHbIE IS 1I€JIEHANPaBIEHHOIO COBEPIIEHCTBOBA-
HUS CTPYKTYPBI U aJITOPUTMOB JIEUCTBUS HA OCHOBE aHAJIN3a HaKaIlJuBae-
MO B nporiecce GyHKIIMOHUPOBAHUS HHPOPMAITUH.

b) Cuctemsbl, B KOTOPBIX MPHU BHEIIHUX BO3MYILICHUAX 00pa3yroTCs yCTONUM-
BbI€ OTPHUIIATEIbHBIE U MOJIOKUTENbHbIE 00paTHBIE CBSA3U, MOAOOHO TOMY, KaK
B MPUPOJIC TPOUCXOTUT MPUCIIOCOOICHHUE KUBBIX OPraHU3MOB K Pa3IUYHBIM
BHELIHUM YCIJIOBUSIM.

B) Cucrtembl, B KOTOpOH MNpUCTIOCOOIEHUE K CIy4allHO H3MEHSIONUMCS
YCIIOBUSIM OOECIIEYMBAETCA aBTOMATUYECKHMM HW3MEHEHHEM MapaMeTpoB
HAaCTPOWKH WM IIyTEM aBTOMATUYECKOTI'0O IIOMCKA ONTUMAJIbHON HACTPOUKHU.
') Cuctembl, KOPPEKTUPYIOIINE YCTPONUCTBA KOTOPHIX MOXKHO paccMaTpu-
BaTh KaK CTPYKTYPY, BBINOJHSIOUIYIO POJIb «YUUTENS» YIPABISIOIIETO
YCTPOMCTBA, BKIIFOUEHHOI'O B OCHOBHOM KOHTYD.

9. KontponbsHoe 3a1anue. 3a1aHbl IBa HEUETKUX MHOX)ecTBa A u B. TpeOy-
eTcst cpopMHUpPOBATH HEUETKOE OTHOLIEHUE R Ha 1ekapTOBOM NPOU3BEACHUU
YKa3aHHBIX HEYETKUX MHOKECTB.
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HeueTrkoe MHOKECTBO A ONPENEIISIETCS BEIPAXKEHUEM

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

HeueTtkoe MHOXkeECTBO B onpeiensaercs BoIpaKEHUEM:

B(y)=0,7/1 +0,6/2 + 0,7/3+0,1/4.

Pe3ynbraT npeacTaBuTh B BUIE KBaAPATHON MaTPHULIbI.

10. KonTpoJsibHOE 3aaHue.

Honyctum, B niporiecce padotsl HJIP, peanusyromiero metos BeiBo Jlapce-
Ha, OKa3bIBAIOTCS AKTUBHBIMHU J1Ba npasuia u3 TIIILI:

R1:ecmu (X1 =P1) u (X2=N1), to (Fl(u));

R2 :ecmu (X1 =P2) u (X2=N2), 1o (F2(u));

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

IIpu 5TOM U3BECTHBI:

tp (%) =077y (%) =03, wp (%) =0.3; 1y, (X,) =0.3;

TpebyeTtcs paccurTaTh 3HAUCHUE BBIXOTHON TEPEMEHHOM.

11. KonTpoJsibHOE 3aaHue. 3aJJaHO HEYETKOEe MHOXKECTRBO :

X =02/x+0.7/x,+0.4/%x,+0.9/x,

TpebyeTcs BBIOJIHUTH ONEPAIUIO [IMJIMHIPUYECKOTO PACIIUPEHUS HEUET-
KOI'0 MHOKECTBA X Ha HEYETKOE OTHOLIECHUE, 3aJaHHOE Ha JEKAPTOBOM
npousBeneHnr X*Y. Y TakKe COAEPKUT YEThIPE DJIEMEHTA. 3aluIlIuTe pe-
3yJIbTaT B BUAE KBAIPATHON MATPHUIIBI

12. KonTponbHOE 3a1aHue.

Ha ocHoBaHMM KpUTEpHst HCTUHHOCTU BbIOPATh MPABUJIO JIJIsl BKIIFOUEHHUS B
TaOJIMIy TUHTBUCTUYECKUX MPABUII

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

R2 :ecmu (X1 =P1) u (X2=N1), To (U =Z0);

R3 :ecmu (X1 =P1) u (X2=NI), To (U =272);

IIpu 5TOM U3BECTHBI:

tp, (%) =04 gy (%,) =0.6;

1y (W) =0.75; 1, (U)=0.9; g, (u)=0.2

13. KontposbHoe 3amanue. Mcnoas3ys naket Fuzzy Logic cpenst Matlab
copMHpOBaTh CHCTEMY HeueTKOro BbiBoaa CyreHo s peanu3anuu [1]]-
peryastopa (JIMHIBUCTHYECKHE TIEPEMEHHBIC COIEPIKAT 110 TPH TEPMA).

14. KoHTpoJIbHOE 3a]aHKe.
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Kakas ¢popmyrna cooTBeTcTBYET Jiist MMILAKamu Mamdani:

1. I(A,C)=(A*0O)
2. 1 (A, C)=max (1-A, C)
3. 1 (A, C)=min (A, C)
4. HeT MPaBUIHLHOTO OTBETA
15. KoHTpoJsibHOE 3aaHue.
HedeTkoe MHOXKECTBO SIBIIICTCS ITYCTBHIM, €CITH
1. supp A=0
2. AcB
3. AcB
4. inf A=0

16. KontposibHOE 3a/1aHUE.
B MmeTone Makcumyma

1. BBIOMpAETCsl TOT JIEMEHT HEYETKOTO MHOKECTBA, KOTOPHI UMEET HAUBBIC-
IIYI0 CTENEHb IPUHAJIEXKHOCTH 3TOMY MHOKECTBY

2. BbIOMpaeTcs HauMeHblllee (HauOOJbIIee) U3 YHUCEN, UMEIONUX HAUBBICITYIO
CTEIEHb MPUHAIJIC)KHOCTU HEUETKOMY MHOKECTBY

3. B KauecTBe MCKOMOIO 3HAYCHUS TMPUHUMACTCA CpeaHee apu(hMEeTHIeCKOoe
KOOPAMHAT JOKAJIbHBIX MAaKCUMYMOB

4. HeT npaBUJIBHOTO OTBETA

17. KoHTpoJIbHOE 3aJjaHue.
JI711 HEeYeTKoro MHOKECTBA

wat [T ; ; : ] Ha Tpaduke ompeneanuTe ero
7] S S U U N SO L 5
EI.B-----J: ________ ‘ _____ _____ ‘. ________ '___1 _____ 1. ker A:[Z;G]
: : 5 : : : 2. ker A=[3;6]
oe "“_'E'"" """"" h """ 3. ker A=[3,4]
T A e e R it Y SR 4. ker A=[5:6]
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