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MporpamMma oucumnivHbl "9neMeHTbl Teopun HedeTkux MHoXecTB"; 44.03.05 MNeparornyeckoe obpasoBaHre (C ABYMS NpochunsaMu
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Mporpammy avcumnnuHbl paspabotan(a)(vn) AoueHT, K.H. AragooHoB A.A. kadbeapa BbiCLIEl
MaTeMaTuKn 1 MaTemMaTM4yeckoro MoOLENMPOBaHNS OTAENEHNE Neaarornyeckoro obpasoBanHuns ,
AlAAgafonov@kpfu.ru

1. LLenn ocBOEHUs QUCLUM/INHDI
CcpopmmpoBaTb NpeacTasneHne o

NPUNOXEHNAX TEOPUN HEHETKUX MHOXECTB B Pa3/iMyHbIX NPUKNIaAHbIX oﬁnacmx, CYWHOCTWN TEopun
HEYETKMX MHOXECTB N HEYETKOM NIOrMKKN, CBA3N HEYETKOM N KNAaCCUYECKON MaTEMATUKM,

MeToLax He4yeTKon MaTteMaTukn B peleHnm 3aaad NpUHATUA peweHnn, He4eTKOM MOLENNPOBAHUN.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BkodeHa B pasgen "B1.B.0B.22 OucunnnunHbl (Mogynm)" OCHOBHOW
obpasoBaTenbHol nporpammbl 44.03.05 MNeparornyeckoe obpasoBaHve (C AByMS MPOdUNISAMM
MOArOTOBKM) U OTHOCUTCS K AucumnnnHam no Beibopy. OceamBaetcs Ha 5 kypce, 10 cemecTp.

JducunnnmHa oTHOCKTCS K BapraTuUBHOM YacTu NPOGOeCCMOHaNbHOro LUmMkna MaTeMaTnyeckux u
€CTeCTBEHHOHay4YHbIX aucumnnvH. OCBOEHUEe OUCUMMANHBI ONUPAETCs Ha 3HAHMUS, YMEHUS, HaBbIKN,
NoNyYeHHble N COPMUPOBAHHbBIE B Kypcax anredbpbl 1 TEOPUM YUCEN, MATEMATUYECKO TOMUKN 1
ONCKPETHOM MaTemMaTuku.

3. KomneTteHuumn obyuarowterocsi, popmMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

Pacwucposka

LLincpp komnereHumu npuobpeTaeMoin KoMneTeHLUU

ChnK-10

HaHVe N yMeHNe NPUMEHSTb YHUB bHble Mat
(POCDECCHOHATNBHBIE 3e?ou§' yMeHve npume yHVBepcalbHble Matemarmnyeckme
KOMreTeHuun) ’
CIK-11 YMEeHneM nornyeckn opraHn3oBbiBaTb MaTeMaTuyecKui
(npodpeccunoHanbHble MaTeoman: P
KOMMeTeHuunn) puan,
Crik-12 YMeHune nccnegosatb Knacc Mogenei, K KoTopom
(MPOCheccHoHanbHbIE NPUHaONEeXUT nony4yeHHas Moaenb KOHK eTHgVI C)I//IT auuu
KOMreTeHuun) P y P y ’

CnocobHoCTb NOHUMATb YHMBepcaﬂbeIVI XapakTep 3aKoHOB
CrK-3 NOrnkn MatemMatTnyeckunx paccyx,ueHvu?l, X NPUMEHNMOCTDb B
pPa3nnyHbIX obnacTtax 4enoBe4yeckonm OEeATENbHOCTU, PO/Ib N

npogeccuoHanbHbl o

(KOFI?M'I%)TGHLI,VIVI)a © MEeCTO MaTteMaTukm B CUCTEME HayK, 3Ha4YeHne MaTemMaTn4eckom
Hayku O0ns peweHns 3anad, BO3HMUKAWWX B TEOPUN U
npakTuke, obLWeKynbTypHOE 3Ha4YEeHNEe MaTEMATUKU;

Cr'k-8 3HaHne 1 yMeHne NPUMEHSATb Hay4YHbI MOHATUIAHbIN

(MpogheccuoHanHole MaTeMaTI/I‘}IeCKVIIﬁ anFl)'la ar; !

KOMMeTeHuunn) par;

CI'k-9 BnaneHvne mateMaTM4eCcKuUM S3bIKOM U MatemMaTnyeckom

(npodhbeccmoHanbHble TEOMUHONOIMEN:

KOMMeTeHuunn) P ’

B pesynbTate 0CBOEHWUS ANCUMMANHBI CTYLOEHT:
4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
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pewartb pa3nnyHble VIHC*)OpMaLI,I/IOHHbIe 3anadynm ncnonb3ysd Metonbl, OCHOBAHHbIE HA TEOPUN
He4YeTKNX MHO>XECTB

4. CTpyKTypa u conepxaHve oUCLUNAUHBLI/ MOoayns
Obwas TpynoemMKoCTb AMCLMMNANHBI COCTaBnsieT 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONSA AgucumnanHbl: 3a4et B 10 cemecTpe.

CyMmMapHOo no ancumnanHe MOXHO nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaetcs B 50
6anno., ntorosas oopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMyCcKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopouwo" (Xxop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa u conepxaHue ayauTopHon paboTbl Mo AucUUNIMHe/ MOLYIO
TeMaTnyeckuii NnaH GUCLUNNHbLI/MOAYNS

Buabl n yachbl
Pasgen ayauTopHOM paborThbl,
Henensa MX TPyAOEeMKOCTb Tekywime coopMbl
N 'D'"Kn"é""’:_r;"”b'/ CeNIechcemecrpa (B yacax) i%mp%ﬂp
ay Nekumu MpakTnuyeckuelabopartopHbie
3aHATNA pa601b|

Tema 1. HeuveTkune
1.|MHOXecTBa 1 UX 10 6 0 8

cBONCTBa

Tema 2. HeueTtkne
2. OTHOLWEHNS 10 4 0 10

Tema 3. SnemeHTbI
3.|[Teopun NpnbANXKEHHbIX 10 4 0 10

P pwnor

paccyxaeHuia

Tema 4. 3apaun

NPVHATUSA peweHnin Ha
4. b6a3e HevyéTkom 10 4 0 8

MaTeMaTukKu
. Tema . Toroesas 10 0 0 0 3ayet

doopma KOHTpoOns

NTtoro 18 0 36

4.2 CopepXxaHue ONCLUMIUHDI
Tema 1. HeueTkue MHOXecCTBa U UX CBOUCTBA
neKkumnoHHoe 3aHsitTne (6 yaca(os)):

[NoHaTMEe HevyeTkoro MHoXxecTBa. MHOXECTBO He4yeTkux noamHoxectB U n ero ceoncTsa.
MoomHoXecTBa a - ypoBHS. [1eKoMno3numnsa HeYeTKMX MHOXECTB. PacCcTosiHne Mexay HeYyeTKnMm
MHOXecTBaMu. I3MepeHne cTeneHn He4eTkocTn MHoxecTea. OLeHKa HEYETKOCTU Yepea SHTPOMUIO.
MeTpuyecknin nogxon. AKcuoMaTnyecknin nogxon. Hekotopble CBOMCTBA CTENEHN HEYETKOCTU
MHOXecTBa.

naboparopHas pabora (8 4aca(oB)):

OnpepneneHne 1 OCHOBHbIE XapakTEPUCTUKM HEYETKOrO MHOXeCTBa. Buabl doyHKLMIA
npuHannexHoctn. CpaBHEHNE HEYETKNX MHOXECTB, Onepauny Haa HEYETKUMN MHOXECTBAMU.
PacctosiHne mexay HEYETKMMU MHOXECTBaMU. VIHOEKCbI HEYETKOCTH.

Tema 2. HeueTkne oTHOLUEHUSA

KETPOHHBH
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neKumnoHHoe 3aHsiTne (4 yaca(os)):

HeueTkme oTHoweHns. OCHOBHbIE NOHATUSA. BkntoyeHue. I'IepBasi npoekuns. BTOpaFI npoekuuns.
mobanbHas npoekuuns. Hocutenb. KoMnosnums He4eTknx oTHoweHnn. OCHOBHbIE onepaunn n nx
ceoiicTBa. [lononHeHne, obbeanHeHne, nepece4vyeHne, anre6paw4eCKoe npon3seneHne,
anre6pa|/|quKaﬂ CyMMma, ON3bIOHKTUBHaA CyMMma. HeveTkue 6|/|Hapr|e OTHOLWEHNA. TpaH3VITI/IBHoe
3aMblKaHNE HEYEeTKOro 6I/1HapHOI'O OTHOLWEHNA. HeKOTOpre crneunanbHble TUMbl HEYETKNX
OTHOLWEHNHN.

naboparopHas pabora (10 yaca(oB)):

OnpepneneHne HeYeTKOro oTHoweHns. KomMnoauums asyx GUHapHbIX HEYETKMX OTHOWeEHK. CBOCTBA
OMHAPHbIX HEYETKMX OTHOWEHWIA, 3aaHHbIX HA OOHOM YHUBEPCYME.

Tema 3. dnemMeHTbl TEOPUUN NPUBINXKEHHDbIX PAaCcCYyXOEeHUN
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

MpubnuxeHHble paccyxaeHns Ha ocHoBe modus ponens. [pasuna BbiBoga modus ponens B
00ObI4YHO NTOrMKe 1 B HeYeTKow noruke. MprbnmxeHHble paccyxaeHns Ha ocHose modus tollens.
Mpasuna BbiBoga modus tollens B 06bIYHON NOrnke 1 B HEYETKOW norvke. dopmannsaums
NIOrMYECKMX CBA30K. MpnbnmxeHHbIe paccyXaeHNs B NPUKIAAHbIX 3a4adax.

naboparopHas pabora (10 4yaca(oB)):

HeueTkune nornyeckue oopmynbl U UX CBOMCTBA. HeveTkmne npeankaTbl U KBaHTOPbl. Hevetkas n
NINHTBUCTUYECKAS NepeEMEHHbIE. He4yéTkne nMHrBNCTMYECKNE BblCKa3blBAHNS.

Tema 4. 3apauv NpPUHATUSA peLLeHU Ha 6a3e HeYETKON MaTeMaTUKK

JNeKuMoHHoe 3aHsiTne (4 4yaca(os)):

Cucrtembl He4eTKoro norn4yeckoro Boioaa. OCHOBHbIE 3Tarnbl HEYETKOro I0rnM4eckoro Bbisoga. basa
npaBun He4éTKoro BbiBoaa. dasandprkaums BXoOHbIX NEPEMEHHbIX. ArpervpoBaHue ycnosuii 6asbl
npasun. AKTUBaUMS noasaknioyeHnii 6asol npasun. AKKYMYIMPOBaHUE 3aKOHEHNIA HEYETKINX
npasun. Jedazancukaums.

naboparopHas pabora (8 yaca(oB)):

3anaun NpuHATUS peleHnii Ha 6ase HeYeTKo MaTemMaTki. 3ajada NPUHATUS PeeHNs rpynno
9KCMEepTOB, XapakTepM3yeMbIX BECOBbIMM KOadhdprLmeHTaMn. 3anaqa NPpUHATAS PeLIeHNs Fpynmno
3KCMEepTOB, XapakTepM3yeMbIX HEYETKNM OTHOWEHMEM HECTPOrOro NPEANOYTEHNS MEX DY HAMN.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITENIbHOM paboTbl AUCLMMINHBI (MOLYNISA)

Bupbl
Paspen Cemect Hepnens | camoctositensHon [TpyA0eMKOCTb ;%%%:L';?:;E:g;
AducunnnuHel pcemecha paboTbl (B yacax) 260ThI
CTY.[eHTOB P

Tema 1. Heuetkune noaroToeka
.MHOXecTBa 1 nx 10 JomatuHero 15 ggggﬁ;ee ©

cBoWcCTBa 3a0aHus

Tema 2. HeueTtkune 10 zgﬂ;ﬂggr'(g 15 JomMauiHee
‘loTHOWEHNS HU

oTHowe 3a0aHus safaqune

Tema 3. OnemMeHThbl noaroToBka foMawHee
.[Teopun npnbnmxeHHolx | 10 JoMalHero 10 sananmne

paccyXneHui 3apjaHuns

Tema 4. 3apauu } MOOroToBKa

NPUHATUS PELLEHUI Ha 10 [OMALIHEro 14 JomallHee
‘|6a3e He4wéTKoM 3anaHms 3anaHve

mMaremMaTukm

NToro 54

5. O6pa3oBarenbHble TEXHONOrMU, BK/IOYAs MHTEPaKTUBHblEe hOpMbl 06yUYeHUs
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B TeYeHUn NeKUMOHHbIX 3aHATUI ncnonb3yTCA chegyouwne o6pasoBaTeanble TeXHONNornn:
BBOAOHAA nekuus, J'IeKLI,I/ISI-I/IHCpOpMaLI,I/IFI, npo6neMHa9| nekums, TeMaTuyecknm 3a4er.

B TeyeHnmn npakTuyeckmx 3aHATUIA CMOMb3YTCSA: CUTyaumns-ynpaxHeHme, TEXHONors
NpPo6neMHOro 0by4eHmns, TEXHONOrMs y4ebHOro obyyeHusl.

6. OLeHOYHble CpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUsi AUCLUIMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. HeueTkme MHOXecTBa U UX CBOUCTBa
JoMallHee 3agaHune , NpuMepHble BOMPOChHI:

1. Bapante He4YeTkoe MHOXECTBO "onmncaHme nuua 3HakoOMoro 4yenoseka". 2. 3aganTte HeYeTkoe
MHOXECTBO "OelCTBUTENbHbIE YCNa, NPUONNXEHHO paBHble Opyr Opyry Ha yHu-eepcyme X = {-2, -1,
1, 2}", UICNONb3ys METOA KONMMYECTBEHHbIX MNAPHbIX CPaBHEHMI. 3. 3aganTe He4YeTKoe MHOXECTBO
"cpenHsas ckopocTb aBToMobuns". 4. 3apante He4eTkoe MHOXECTBO "ropsiunii HanuTok". 5. 3apaite
HEYeTKOe MHOXECTBO "BbICOKMI YpOBEHb f0Xx0A0B". 6. MNpuBeanTe npumep cybHOpManbHOro
He4YyeTKoro MHoxecTBa. 7. lNpuBeante npuMep HEYETKOro MHOXECTBA, KOTOPOE YHUMOOANbHO U
6eckoHe4Ho. 8. lNMprBeanTe NpUMep HEYETKOro MHOXECTBA, KOTOPOE HE COAEPXMT TOYEK Nepexona u
HopmanbHoe. 9. [NpuBeanTe NpMMep HEYeTKOro MHOXeCTBa, KOTOPOE KOHEYHO U HE COOepPXMUT a400.
10. MprBeauTe NpmMmMep HEYETKOro MHOXECTBA, KOTOPOoe BECKOHEYHO U HE COAEPXUT rpaHmubl. 11.
JokaxuTe, 4To Ang anrebpanyecknx onepaumin 06 beANHEHNS U NepeceyeHns B 00LWeM cryvae He
BbIMOMHAIOTCSA 3aKOHbl NAEMMOTEHTHOCTWN, AUCTPUOYTUBHOCTW, MNOTNOWEHNS, NCKITIOYEHHOTO TPETbEro
ToxgecTsa. 12. [lokaxuTte, 4TO ON1S rPaHUYHbIX onepaunii 06 beauHEHNS U Nepe-cevyeHunst B oblwem
Cny4ae He BbIMOMHSATCS CBONCTBA MAEMMNOTEHTHOCTM U AMCTpMbyTnBHOCTU. 13. Ha MHOXecTBe X=[0;
45] 3apainTe beckoHe4yHble HeYETKe MHOXecCTBa A: "Bbicokas Temnepartypa Bo3ayxa", B:
"HopManbHas Temnepatypa Bo3ayxa", C: "Huskas temnepatypa so3ayxa". Hangute: $A \cup B, A
\cup C, C \cup B$. 14. Ha mHOoXecTBe X=[0; 44] 3analite 6ecKkoHe4Hble HEYETKNE MHOXECTBA A:
"BblCOKas Temnepatypa sosayxa", B: "HopmanbHas Temnepatypa Bo3ayxa", C: "Hu3kasa remnepartypa
Bo3ayxa". Hanoute: $A \cap B, A \cap C, C \cap B$. 15. Ha MHoxecTBe X=[0; 48] 3anaite
6eckoHeyYHble HEYETKME MHOXeCTBa A: "BbicOKas Temnepatypa Bo3gyxa”, B: "HopmanbHas
Temnepartypa Bo3ayxa", C: "Hn3kas remneparypa so3ayxa". Hangute: $A\B, A\C, C\B$. 16. Ha
MHOXecTBe X=[0; 46] 3apaiiTe beckoHeyHble He4éTKne MHoXecTBa A: "BbicoKas Temneparypa
Bo3ayxa", B: "HopmanbHasa Temnepatypa Bo3ayxa”, C: "Hu3kas temnepartypa Bo3gyxa". Hanoute: $A
+ B, A+ C, C +BS$. 17. Ha MHOXecTBe X=[0; 47] 3apainTe 6€CKOHEYHbIE HEYETKME MHOXEeCTBA A:
"BblCOKas Temnepatypa sosayxa", B: "HopmanbHas Temnepatypa Bo3ayxa", C: "Hu3kasa remnepartypa
Bo3ayxa". Hanaunte: $A \cdot B, A \cdot C, C \cdot B$. 18. Ha mHoxecTBe X=[0; 60] 3anaiTte
6eckoHeYHoe HevyeTKoe MHOoXecTBO A: "ropsuunin HanuTtok". Hangute: $A”2, A*0.5%. 19. Ha
MHOXecTBe X=[0; 45] 3apaiiTe beckoHe4YHoe HeYeTkoe MHOXECTBO B: "Bbicoka Temneparypa
Bo3ayxa". Hangute: $B”2, B*0.5$. 20. Ha mHoXxecTBe X=[0; 47] 3anaiiTe 6ECKOHEYHbIE HEYETKME
MHOXecTBa A: "Bblcokas Temneparypa so3gyxa", B: "HopmanbHas temnepaTtypa so3ayxa”, C: "Hu3kas
Temneparypa sosnyxa". Hanonte: $0.5A+0.3B+0.1C$.

Tema 2. HeueTkme oTHOLLUEHMSA
JoMallHee 3agaHune , NpUMepHbIe BOMPOCHI:

KETPOHHBH
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1. Ha MHOXecTBe XxY, X=Y={1, 2, 3, 4} 3apaiTe oTHOoweHme Q"Xi NpUMEPHO paBeH X|" 1 OTHOLWEHKE
R "Xj HeMHOro mMeHblle Xj" B Buae matpuy, otHoweHnn MQ n MR. Haiionte HocuTenb, S4p0, rpaHuLbl,
TOYKUM nepexona oTHoweHmsa Q n otHoweHus R. 2. Ha mHoxecTtBe XxY, X=Y={1, 2, 3, 4} 3apanite
oTHoweHme Q"Xi NpUMepPHO paBeH Xj" 1 OTHowWweHKe R "Xj HEMHOro MeHbLe X" B BUAe MaTpuL
oTHoweHnin MQ n MR. Hangute o6beanHeHne Q n R, nepeceveHne Q n R, pasHoctb Q n R,
cummeTpuyeckyto pasHocTb Q n R, nononHeHne Q n pononHeHune R. 3. Ha mHoxecTBe XxY, X=Y={1,
2, 3, 4} 3apanTe oTHoweHe Q"Xi NPMMEPHO paBseH X" 1 oTHoweHune R "Xj HEMHOro MeHblue Xj" B BUAe
maTpuy oTHoweHnn MQ n MR. MNMpreegute npumepbl HEYETKMX OTHOWEHUA Q 1 R, 3agaHHbIX Ha
MHoXecTBe XxY, ecnu MHoxecTBa X 1 Y 6eckoHeuHble. 4. Ha mHoxecTBe XxY, X=Y={1, 2, 3, 4}
3apanTe oTHoweHme Q"xi NpUMepHO paBeH X|" 1 oTHowWweHne R "Xj HEMHOro MeHbLUEe X|" B BUOE MaTpuL
oTHoweHun MQ n MR. MNpuseaunTte NpuMepbl HEYETKNX OTHOWeEHW Q 1 R, 3a4aHHbIX HA MHOXECTBE
XxY, ecnn MHOXecTBa X 1 Y KoHeyHble. 5. Ha MHOoXecTBe XxY, X=Y={1, 2, 3, 4} 3apante OTHOWEHNE
Q"Xi npuMepHO paseH X" 1 oTHoweHune R "Xj HEMHOro MeHblue Xj" B BUAe MaTtpuy, oTHoweHun MQ n
MR. MpuseaunTe npuMepbl HEYETKMX OTHOWeEHM Q 1 R, 3agaHHbIX Ha MHOXecTBe XxY, ecnu
MHOXeCTBO X KOHe4Hoe, Y? 6eckoHe4yHoe. 6. MNocTpolite HEYETKYIO MOA4ENb CUTYaLNiA "BbIGOP
pykoBoantenst goupmbl”, 7. MNocTpoiite HEYETKYIO MOAEND CMTYyauuid "anarHoctvka 3abonesanuii". 8.
Ha MHoXecTBe 13 nATh YyenoBek X={x1, x2, x3, x4, x5} 3apante He4é€TKoe oTHoweHne Q "4enoBek Xi
XOPOLWO 3HAKOM C YenoBekoM Xj" B Buae matpuubl MQ (cpeam aneMeHTOB MaTpuubl 3atanTe
Heckonbko 0, T.e. He BCe NoAM 3HAKOMbl Mexay coboit). HalionTe TpaH3nTUBHOE 3aMblkaHne
He4yéTKoro oTHoweHus. MNMpoaHannanpyiTe peweHne. 9. Kakumn ceoicTBaMmn obnagaet He4éTkoe
oTHoweHme Q "xi opyXuT ¢ Xj", 3agaHHoe Ha MHoxecTBe $X \times X, roe X - MHOoXecTBO ntogein? 10.
Kakumm ceolictBamm obnagaet He4éTkoe oTHoweHme Q "Xi y4mTcsl B 0OHOM rpynne ¢ Xj", 3agaHHoe
Ha MHoxecTBe $X \times X$, roe X - MHOXECTBO CTyEHTOB yHUBepcuteTa?

Tema 3. SneMeHTbl TEOPUUN NPUBNMXKEHHBIX paccyXaeHun
JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

1. Hangute cteneHb UCTUHHOCTW 3a0aHHOr0 BbiCKa3sbiBaHWS. 2. Hanante cteneHb paBHOCUIbHOCTH
3a[aHHbIX HeveTKnx cpopmyn. 3. BoiscHuTe, Kakne n3 3agaHHbIx POPMyN ABASIOTCSH HEYETKO
NCTUHHBIMW, & Kakne HEYETKO NOXHbLIMY Ha 3afaHHbIX Habopax 3HaYeHU nepeMeHHbIx. 4. Jokaxute
HeYyeTKyI0 NTOXHOCTb 3a4aHHON doopMynbl. 5. [JokaxXute HevyeTKyo UCTUHHOCTb 3a4aHHOM COOPMYTIbI.
6. JlokaxuTe HeyeTkyto 6nmM30CTb 3aAaHHbIX OPMyN. 7. 3afaiTe HEYETKYO NTMHIBUCTUYECKYIO
NepeMEHHY10 "CKOpOCTb aBToMobuns". 8. 3apanTe HEYETKYIO NMMHIBUCTUHECKYHO NEPEMEHHYIO
"Bo3pacT Yyenoseka". 9. 3aganTe HeYeTKYI0 NIMHIBUCTUYECKYIO MEPEMEHHYIO "TemnepaTypa so3ayxa”.
10. 3apanTe HeveTKyo NMHIBUCTUYECKYIO NEPEMEHHYIO "pa3mep 3apnnarbl”.

Tema 4. 3apaum NpuHATUSA peLleHU Ha 6a3e HEYETKOW MaTeMaTuKm

JoMallHee 3afaHune , npuMepHble BOMpPOCHI:

1. Cchopmynumpyiite nobyto npobnemy n MHoXecTBo U BO3MOXHbIX PELeHniA 3To Npobnembl
(MHOXecTBO U nonxHo conepxarb He MeHee 5 anemeHToB). Cpeln 3HakKOMbIX Bam Noaer BbibepuTte
rpynny aKcnepToB (He MeHee 4 yenosek). 3afanTe Ha MHOXECTBE 9KCMEepPTOB HEYETKOE OTHOLWEHNE
HecTpororo npeanoyteHns N. MNonpocuTe Bbicka3aTbCs 9KCNEepPTOB OTHOCUTENBHO BO3MOXHbIX
peleHnii Npobnembl B BUOE HEYETKNX OTHOLWEHNIA HECTPOIMX NPeAnoYTeHnA. Vicnonb3dys anropuTm
peleHns 3a4a4m NPUHATAS PeLLeHns, HanauTe Hambonee NPeaNOYTUTENbHYIO albTepHaTUBY 2.
PewwnTe 3anayy Boibopa pykoBOAUTENS COUPMbI, FOE B KAYECTBE KaHAMAATOB BO3bMUTE NOObIX
N3BECTHbIX BaM Nioaen.

UtoroBas cpopmMa KOHTpons

3ayeT (B 10 cemecTpe)

[MprMepHbIe BONPOCHI K 3a4eTy:

1. [oHATME HEYETKOro MHOXECTBA.

2. MHOXecTBO HeveTkmnx nogmMHoxecTs U 1 ero ceoincTea.
3. NogMHOXecTBa A - YPOBHSI.

4. [1ekoMnosnumnsa HevyeTknx MHoxecTB. P

5. accTosiHne Mexay He4yeTKMMUM MHOXECTBaMU.

6. IamepeHne cTeneHn HeYeTKOCTN MHOXECTBA.

7. HeyeTtkne otHoweHns. OCHOBHbIE NMOHATMS.
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8. KoMnosnumnsa HeYeTknx OTHOWEHWIA.

9. OcHOBHbIE onepaunn Hag HEYETKMMUN OTHOLEHNSMU U UX CBOMCTBA.
10. HeueTkme BUHapHbIE OTHOLIEHNS.

11. TpaH3NTUBHOE 3aMblKaHNE HEYETKOr0 BUHAPHOIrO OTHOWEHKS.
12. HekoTopble cneumanbHble TUMbl HEYETKUX OTHOLWEHWIA.

13. MNpubnuxeHHble paccyxaeHns Ha ocHoBe modus ponens.

14. MNpubnuxeHHble paccyxaeHns Ha ocHoBe modus tollens.

15. dopmannsauns norm4eckmx CBA30K.

16. MNpubnunxeHHble paccyXaeHns B NPUKNaaHbIX 3a4adax.

17. CucteMbl HEYETKOro NOrMYeCcKoro Bbioda.

18. OCHOBHbIEe 3Tanbl HEYETKOro N0rM4eckoro BbIBOAA.

19. basa npaBun HEYETKOro BbIBOAA.

20. ®Pas3ngomkauns BXOLHbIX NEePEMEHHbIX.

21. ArpervpoBaHue ycnosuii 6a3bl npasu.

22. AKTuBaums noa3aknioyeHnii 6asbl Npasu.

23. AKKyMynupoBaHue 3aKtoYeHNn HEYETKNX Npasun.

24. Negpassndurkaums.

25. 3apaya NpUHATUS peLleHns rpynmnon aKCnepToB, XapakTepn3yeMbIX BECOBbIMA
KoadodpmumneHTamu.

26. 3apaya NPUHATUS PeLIeHNs Tpynnol 3KCNePTOB, XapaKTepu3yeMbiX HEHYETKNM OTHOLIEHVEM
HEeCTPOroro NPeanoYTEHNS MEXAY HUMW.

7.1. OcHoBHas nuTeparypa:

1. MNMerar, A. HeyeTkoe MogenvmpoBaHue 1 ynpaeneHune [OnekTpoHHbIn pecypc] / A. lNMerar ; non peg.
tO. B. TiomeHueBa ; nep. ¢ aHrn. A. . Nogsecosckoro, KO. B. TioMmeHueBa. - ONeKTpoH. AaH. -
Mockea : MiapaTtenbcTBo 'labopaTtopus 3HaHmit', 2015. - 801 c. - Pexum goctyna:
https://e.lanbook.com/book/84106. - 3arn. ¢ akpaHa.

2. [nckpeTHast Matematuka. YrnybneHHbln kypc: YuebHuk / Cobonesa T.C.; MNopn pea. YeyknHa A.B.
- M.:KYPC, HLU NHDPA-M, 2016. - 278 c.: 60x90 1/16. - (bakanaspuar) (lMepennét 76L) ISBN
978-5-906818-11-9 - Pexxum pgoctyna: http://znanium.com/catalog/product/52054 1

3. ABepyeHkos, B. . OcHoBbl MaTeMatn4eckoro MOAeNMPOBaHNS TEXHUYECKNX CUCTEM
[anekTpoHHbIN pecypc] : y4eb. nocobue / B. V. ABepyeHkos, B. IN. denopos, M. J1. Xeiideu. - 2-e
n3g., ctepeotun. - M. : ®JIMHTA, 2011. - 271c. - ISBN 978-5-9765-1278-8 - Pexum gocTtyna:
http://znanium.com/catalog/product/453870

7.2. JlononHuTenbHasa nuteparypa:

1. HeueTkne rubpunaHbie cuctembl. Teopust n npaktuka [OnekTpoHHbIA pecypc] : yuebHoe nocobue /
.3. BaTbipwuH [u ap.] ; nog pea. ApywkunHon H.IM.. - OnekTpoH. aaH. - Mocksa : ®uamarnurt, 2007. -
208 c. - Pexum pgoctyna: https://e.lanbook.com/book/48187. - 3arn. ¢ akpaHa.

2. MeTtonbl onTuManbHbIx pewennii: YuebrHuk / Mactsiesa V.H., MopembiknHa .., CemeHunxmHa O.H.
- M.: KYPC, HAL MH®PA-M, 2016. - 384 c.: 60x90 1/16 (Mepennét 76LL) ISBN 978-5-905554-24-7
- Pexxum goctyna: http://znanium.com/catalog/product/521453

3. Manbues, N.A. [luckpetHasa matematmka [SnekTpoHHbI pecypc] / U.A. Manbues. - SNeKTpoH.
naH. - CaHkT-lMeTepbypr : JlaHb, 2011. ? 304 c. ? Pexum gocTyna: https://e.lanbook.com/book/638.
? 3arn. ¢ akpaHa.

7.3. UHTepHeT-pecypcChbl:
BBeneHve B Teopunio HeYeTKMX MHOXECTB - http://window.edu.ru/resource/671/18671
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Kypc OcHOBbI TEOPUM HEYETKMX MHOXECTB - https://www.intuit.ru/studies/courses/87/87/info

Nekuns: HamBHas Teopmsa MHOXECTB U HEYETKas noruka -
https://www.youtube.com/watch?v=LuAkZ9gjvHc

Penosutopuin TonbATTUHCKOro rocyapcTBeHHOro yHnsepcuteta, baxycosa E.B. -
https://dspace.tltsu.ru/bitstream/123456789/238/1/baxycoBa%201-52-12.pdf

ONEMEHTbl TEOPUN HEYETKMX MHOXECTB 1 ee NpunoxeHui, Poixos A.T1. -
http://intsys.msu.ru/staff/ryzhov/FuzzySetsTheory&Applications.pdf

8. MarepuanbHo-TexHU4yeckoe obecrneyeHne QUCLMUNINHbI(MOAYS)

OcBoeHVe ONCUUNIVHbI "ONeMeHTbl TEOPUM HEYETKMX MHOXECTB" npeanonaraeT Ucnofib3oBaHne
CnenylowWero MmaTepuanbHO-TEXHUYECKOro 06ecneyeHmns:

MynbTumMeouiiHas ayautopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT U3 MHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YyNpaBneHns, OCHalEeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanv3auum noboi Buaeo n ayamno
nHGOPMaLMK, MONYYEHNS N Nepefayn aNeKTPOHHbIX 4OKYMEHTOB. TUNOBas KOMNnekrauus
MyNbTUMEAVNAHOW ayANTOPUN COCTOUT U3: MyNIbTUMEAMAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOMO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMBI, a TAKXe MHTEPaKTMBHOW TpMbyHbI NpenoaaBsartens,
BK/IIOYAIOLWEN Ta4y-CKPUH MOHMTOP C AMaroHasnbio He MeHee 22 AI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHueM, MHTEPAENChHI
noakntouermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBatens SBnseTCcs Kno4eBbiM
3N1EMEHTOM yNpaBNeHns, 00 beANHSIOWMNM BCE YCTPONCTBA B EAMNHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKLMMW, MPAKTUYECKUE
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHEPEHLNM U Opyrve BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMCE C MCNONb30BaHMEM B NpoLecce 0by4yeHuns BCex
KopropaTtuBHbIX pecypcoB. MynbTmeoniiHasa ayamTopus TakXe OCHaLWeHa WMPOKOMONOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOE 060pyn0oBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NPOrpaMmMHoe obecneyeHue.

Y4yebHo-mMeToanyeckas nutepatypa ons 4aHHOW OMCUMNIVHBI UMEETCS B HANNYUN B
9NEKTPOHHO-bmbnmoTeyHor cnucteme "ZNANIUM.COM", noctyn K KOTOpOW NpenocTaBieH CTyAeHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3BeneHns KpynHENWNX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocyaapCTBEHHbIX OpraHoB, Npenogasartenel Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
crneunanncToB B pasnnyHbix cpepax brusHeca. PoHp 6ubnmnotekn COOPMNPOBAH C y4ETOM BCEX
N3MeHeHNn 0bpal3oBaTeNbHbIX CTAHOAPTOB M BKNOYAET Y4ebHMKM, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraumm, SHUMKNONEANN, CAOBApPU U CIPaBOYHNKN,
3aK0HO4ATEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nepnoanyeckme n3gaHmsa n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee Bpems O95C ZNANIUM.COM cooTteeTcTBYET
BCeM TpeboBaHNsM doenepanbHbiX rocyAapCTBEHHbIX 06pa3oBaTe/bHbIX CTaHAAPTOB BbICLIErO
npodbeccroHanbHoro obpazosanus (PrOC BIMO) HOBOro NoKoneHums.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTEeYHO cucteme Mapatennctea "MlaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MN3patenbctia "MlaHb" BKAOYAET B cebs 9NEKTPOHHbIE BEPCUMUN KHUT U3[ATENbCTBA
"IlaHb" 1 opyrux Beaywmux n3natenbCcTB y4ebHo nuTepaTtypbl, a TakXXe 9NeKTPOHHbIE BEpCUmn
nepruoanyecknx n3aaHuim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCrumanbHOMy KONMMYECTBY NPOGUIbHbBIX HanpasneHnin ¢
cobnoaeHneM BCeX aBTOPCKUX N CMEXHbIX NPaB.
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTtukamm He Huxe Intel Cre i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyerus: USB,audi, HDMI. NHTepakTnBHas TpnbyHa npenonasartens aBnsieTcs Kno4eBbiM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

1. JlekumnoHHas ayanTopusi ¢ MynbTUMEANanpPOeKToOPOM, HOYTOYKOM 1 9KPaHOM.
2. Ayoutopus ons NpoBeneHNs NpakTUYecKmx 3aHATUIA.

MNporpamma coctaBneHa B cooTBeTcTBUM € TpebosaHnamm ®IrOC BIO un yyebHbiM nnaHom no
HanpasneHuto 44.03.05 "Menarormyeckoe obpasoBaHme (C AByMS MPOOUIAMM NOArOTOBKM)" 1
npogounto noarotoskn Marematmka  MHOCTPaHHbIN A3bIK (AHFMACKUIA) .
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