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1 ]_le.]'ll/l H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

eanb (€M) OCBOCHMS JUCIIATUIMHBI:

M3YYCHHE TEXHOJIOTHI 00paboTKN HHPOPMAIIMK, OCHOBAHHON Ha HEUETKUX MHOXKECTBAX U HEYETKOM
BBIBOJIE.

3amaun:

- TpuoOpeTeHre 00YyJaAOIIMMUCS 3HAHUHN B 00J1aCTH TCOPUH HEYETKUX MHOXKECTB;

— TIOJIyYCHHE MPEACTABICHUS O HEUETKOM JIOTUKE U 3aJjadaMy, pelIaeMbIMHU C UCIIOJIb30BAaHUEM He-
YeTKOH JIOTHUKH;

- HEOOXOJMMOCTH ONHCAHUS SBICHUH U MOHIATUN, KOTOPHIE MIMEIOT MHOTO3HAYHBIM M HETOYHBIN Xa-
pakTep.

2 MecTo AUCHUILUINHBI B CTPYKTYype 00pa3oBaTe/IbHOM MPOrpaMMbl

JlucuuiuiiHa OTHOCUTCS K 00s3aTeNbHbIM AMCLUUIUIMHAM (MOAYJISM) BapUaTUBHOM vacTh Osioka [l
«JlucuuminHbl (MOLYIIN)»

[TpepexBusuthl nucuutuubbl: b1./[.5.14 Aneeopa, b1.J[.b.18 Mamemamuueckas no2uxa u meopust
aneopummos

[TocTpexBuzuthl nucuuriunbl: 52.11.B.11.2 [Ipeoouniomnas npakmuxa

3 TpeGoBanus k pe3yjabTraTaMm 00y4YeHHUs M0 TUCHUILINHE

[Tponecc n3yyeHHs QUCUUIUIMHBI HATIPABJICH Ha (pOpMUPOBaHUE CIETYIONIUX PE3YIHTATOB 00 yUCHHS

Konx n HanmeHoBaHue [Tmanupyemble pe3yabTaTbl 00ydIeHUs 110
Konx n HanMeHOBaHME HHAMKATOpa

OPMHUPYEMBIX JUCHHUIIIINHEC, XapaKTCpUu3 HIKC 5Tallbl
(1) PMHDY JOCTHIXKCHHUA KOMIICTCHII NN ’ p PH3YIO

KOMITETCHIIUH (GbopMHUpPOBaHUS KOMIIETEHIIUH
[TK*-1 IIpoextupoBanue |[IK*-1-B-1 YMmeer npoexktupoBats |3HATh:
00BEKTOB B CpeACTBa M CUCTEMBI ~ OCHOBHBIE MTOHATHS HEUETKOW JIOTUKA U
3alIUILEHHOM UH(pOPMATU3aLMY B 3alUIIEHHOM |IpaBUja BBIBOJA B HEUETKOM JIOTHKE.
WCTIOJTHEHU T UCTIOJTHEHUH YMmerh:
[1K*-1-B-2 Bnageer HaBBIKAaMHU — HCHOJIL30BaTh 0A30BLIE
NPOEKTHPOBAHMUS CHCTEM 3aIIUTHl | MaTeMaTHUECKUE 3HAHUS U
uHpopMalnu Ha 00BEKTax MH(POPMALMOHHBIE TEXHOJIOTHH MIPU
UHpOpMATH3AUU NPUHSATHH PEIICHUI B HECTAHIaPTHBIX

CUTYaIUSX C UCTOJIb30BaHUEM METOJIOB
HCYCTKOM JIOTHKHU;

- pa3pabaTheIBaTh HEYETKYIO MOJIEIb
CHCTEMBI.

Baaners:

— CIIOCOOHOCTBHIO HaXOJUTh PEIICHUS B
HECTaHJAPTHBIX CUTYaLIUsIX C
HCIIOJIb30BAaHUEM METOJIOB HEUSTKOM
JIOTHKHU,

METOJaMH OIIEHKH W aHaJIn3a Mpu
(GhOpMUPOBaHUN CUCTEMBI OCHOBAaHHOM Ha
HCEYCTKOM JIOTHKE.




4 CTpyKTYypa U coiepKaHHue TUCHUIINHBI

4.1 CTpykTypa IMCIHIIIHHBI

OO0mmas TpyA0eMKOCTh JUCIUIUIMHBI COCTABIAET 3 3aueTHbIe eAuHUIIbI (108 akajgeMuuecKkux 4acoB).

TpynoemMKocCTs,
Bun paGotsr aKaJeMHUYECKHUX 4acoB
9 cemectp BCETO
O011asi TPYI0EMKOCTH 108 108
KonTakTHas padora: 68,25 68,25
Jlexmum (JI) 34 34
Jlaboparopusie paboTs (JIP) 34 34
[TpomMexyTouHas aTTectanus (3a4eT, SK3aMeH) 0,25 0,25
CamocrosiTe/ibHas padoTa: 39,75 39,75
- 8bINOJIHEHUE UHOUBUOYATIbHO20 MEopuecko20 3a0anusi (UT3);
- camono02omoeka (npopabomxa u nogmopenue 1eKYyuoOHHO20 Mamepuand u
mMamepuana y4eOHUKo8 u y4eOHbIX nocooull;
- uzyuenue pazoenos Kypca « Heuemxue muodicecmea u Heuemras 102uka» 8
cucmeme 31eKMpPOHHO20 00YUeHU,
- N0020MOBKA K UMO2080MY MECMUPOBAHUIO 8 CUCHEME INeKMPOHHO20
00yueHus;
- N0020MO6Ka K 1a00PAMOPHLIM 3AHAMUAIM,
- 10020MOBKA K PYOEANCHOMY KOHMPOJIO.)
Bua utoroBoro KoOHTpoJIA (3a4eT, IK3aMeH, Anu¢depeHIIHPOBAHHBII 3aver
3a4er)
Pazenslr qucHyMIuInHLL, U3ydaeMbie B 9 cemecTpe
KosnuecTBo yacoB
No ayJIuTOpHas
pasena HaumenoBanue pa3aenon Beero aGoTa BHEay/I.
1113 | P pabota
1 Heuerkune MHOXeECTBA U OTepaIiuy HaJl HUMH. 46 1241 - |12 18
Heuerkue yncna. JIMHrBUCcTHYECKAs] TEPEMEHHAS.
2 OO6nactu npuMEHEHUs 1 Kiaccudukanus
HEYeTKHX Mojeseil. HeueTkue nponykimoHHbIe 36 12 | - | 12 12
MOJIeTI. AITOPUTMBI HEUETKOTO BBIBOJIA.
3 Heuerkune aBTomatel. HeueTkue cutyallnoHHbIE 2 8 ) 8 10
CETH.
Hroro: 108 34| - | 34 40
Bcero: 108 34| - | 34 40
4.2 ConepxxaHue pa3iesioB JUCHUINIHHBI
1 Heuerkue MHO}KecTBAa M omepanuu Haa HumMu. Heuverkme uuciaa. JImHrBumcruyeckas

nepeMeHHasl.

BBenenne B TEOpHUIO HEYETKUX MHOXKECTB. [IpuMepbl OOBIYHBIX M HEYETKMX MHOXECTB.
VYHuBepcanpHoe MHOXecTBO. Ilyctoe MHoxecTBo. IlogmHOXecTBo. XapakTepuctudeckas (QYHKIIHUS
MHOKecTBa. Hecyimee MHOXkeCTBO MiaM HocuTenb. Touka mnepexona. HopmanbHOe MHOMXKECTBO.
CyOHOpManpHOE MHOXKECTBO. YHUMOJaNbHas QyHKuus. [Iprmeps! 3anucu HEYETKUX MHOYKECTB € MTOMOLIBIO
pa3aMYHBIX CUMBOJIOB. OlpeneneHue HEYETKOro MHOXecTBa. DYHKIUSA NPUHAIIEHKHOCTH HEUETKOTO
MHoOkecTBa. [luarpamma 3azne. CunrenbToH. MHOXkecCTBO a-ypoBHs. Pa3nioikeHrne HEUeTKOro MHOXeCTBa IO

MHOXCECTBAM YPOBH:. HpI/I6J'II/I)KeHHOC PAa3JI0KCHUC HEYCTKOI'O MHOKCCTBA.



Mertoapl skcnepTHbIX oneHOoK. [Ipsmoit meton. KocBenHwiii Meton. DyHKIMHM TPUHAIIEKHOCTH
HEYETKMX MHOXECTB «BEJIMYMHA X Mayia». OYHKIMM NPUHAIJIEKHOCTH HEUETKHMX MHOXECTB «BEJIMYMHA X
Oombas». Mepbl HeueTKOCTH MHOKecTBa. OOBIYHOE MHOXKECTBO, ONFDKaliee K HeYeTKoMy. MeTpuka Ha
KaKOM-THOO MHOKECTBE. AKCHOMBI METPUKHU. BHIBI METpHK (QYHKIMOHAIBHBIX MPOCTpAaHCTB. MHIEKC
HeueTKocTU. OCHOBHbIE (DOPMYJIBI BEIUMCIIEHUS! MHEKCOB HEYETKOCTH MHOXKECTB. 3a0CTPEHUE MHOXKECTBA.

OTHolleHNE BKJIIOYEHMsSI HEUYETKUX MHOXecTB. [logMHOXkecTBO MHOKecTBa. JIBymecTHas WM
OuHapHas anreOpaudeckas onepanuss Ha MHoxecTBe. OJHOMECTHas WIM YHapHas ajireOpanyeckas
orepanusi Ha MHOKecTBe. Onepannu HaJ OOBIYHBIMH M HEUETKUMH MHOXKECTBaMH. J0ToIHEeHe HEYETKOTO
MHOXkecTBa. [lepeceuenne HeueTkoro MHOXkecTBa. OObeAMHEHNE HEUETKIX MHOXKecTB. CBOMCTBaA onepanuii
nepeceueHusi, OOBEAMHEHHs M JIOTMOJHEHUS HaJ OOBIYHBIMH M HEYETKMMHU MHOXECTBaMHU. 3aKOH
UCKIIIOYEHHUS TPEThEr0 M 3aKOH INpoTHBOpeunsa. Pemerka. PemeroyHoe mepecedeHHEe M PEIIETOYHOE
obobenuHenue. Tunuuneie T-HOPMBI 1 T-KOHOPMBI.

Onpenenenne HedeTkoro uyucia. HopmanpHOE HEUETKOE YMCIO. YHUMOIAIBHOE HEYETKOE YHUCIIO.
Brimykioe HeueTkoe umcio. AnreOpandeckue OInepalnud Hajg HedeTkuMmu uuciaamud. Cymma (pa3HOCTB)
HeyeTkux uucen. [IpousBencHue HeueTknx 4yucen. YacTHoe HedyeTkux uucen. HeueTknii MakcUMyM H
HEYETKUM MUHUMYM.

Tepm u TepM-mMHO)kecTBO. Konkarenanus. Iloarepm. I[lpumepsl JIMHIBUCTUYECKON IMEPEMEHHOM.
Cuntakcuueckoe mpasmio. CemanTuueckoe mnpaBmio. Monaudpukarop. IloHATHE NTHHTBHCTHYECKOM
nepeMeHHOH. [IoHsATHE KaK TMHIBUCTUYECKAs! IEPEMEHHAS.

2 ObaacTn MpUMeHeHUsI W KJaccHpUKanMsA HedyeTKHUX Mojeneii. HeueTkne nmpoaykumoHHble
MO/IeJIU. AJITOPUTMBbI HEYETKOI0 BHIBO/IA.

OO6siacTi NpUMEHEHMsI HedeTKoro mojenupoBaHus. Heuerkue wmogenu. B3aumocBsizu mexay
ONUCAaHUSMU M IEPEMEHHBIMH YETKMX M HedeTKux Mojeneid. Cdepbl NpUMEHEHHs HEUeTKUX MoJeneil.
Knaccudukanus HeueTknx mojeneil. MIHTerpanus HEYeTKUX W HEHPOHHBIX ceTeld. KOMITIOHEHTHI HEeUeTKUX
IPOAYKIMOHHBIX Mojeneil. CrocoObl HedeTkoro BeiBoAa. IIpsiMoit croco0 HedeTkoro BbiBoja. OOpaTHBIM
CIIOCO0 HEYETKOTO BHIBOA.

®opMupOBaHUE HEYETKUX BBICKA3bIBAHUI B IIPEIIIOCHUIKAX U 3aKIIOUEHUAX npasuil. DopmupoBaHue
COCTAaBHBIX HEYETKMX BBICKA3bIBAHUM B NPEANOCHUIKAX W 3aKJIIOYEHUAX MpaBuUi. THIIBI HEYETKUX
IPOAYKIMOHHBIX IpaBWi. 3aJlaHue CTPYKTYpbl 0a3bl HEYETKMX MNPOAYKIMOHHBIX NpaBmil. ObecneueHue
IIOJIHOTBI M HETIPOTUBOPEUMBOCTH 0a3bl HEUETKUX MTPABUIL.

BBeneHue HeE4eTKOCTH. ATrperupoBaHHE CTENEHM MCTUHHOCTH IPEANOCBUIOK M IPaBHUIL.
AKTUBM3aIMs 3aKIOYEHUM MNpaBWI. AKKYMYJUpPOBAaHUE AaKTUBU3MPOBAHHBIX 3aKIIOYEHUM IPaBHIL
ITpuBenenue k yerkoctH. Metoas! nedaz3uduranny akKyMyJIHpPOBaHHON Ha MPEAbIIYIIEM 3Tale BHIXOAHOM
nepeMeHHo. Metoabl Aedazzuduraiy BEIXOIHON epeMeHHOM 0e3 MpeaBapuTENbHOI0 aKKyMYJIHUPOBaAHUS
aKTUBU3UPOBAHHBIX 3aKIIOYEHUH OTAENbHBIX MpaBui. [lapameTpuueckas onTHMHU3ALUS KOHEYHOH Oa3zbl
HEYETKHUX MPaBHIL

Anropur™M HedeTKoro BbIBOAa MampaaHu. AJTOpUTM HEUYETKOro BbiBoja JlapceHa. Ausroputm
HeveTKoro BbIBoja LlykamMoTo. YIpoleHHbIH alropuTM HEUETKOTO BhIBOJA. AJTOPUTM HEUYETKOTO BBIBOJAA
Takaru-CyraHo.

3 Heuerkue aBToMaThl. HeueTKkHe CUTYallMOHHBIE CETH.

OcCHOBHBIE OHATHS U KJIacCU(UKAIUA HEYETKUX aBTOMATOB. THIBI HEUETKUX aBToMaToB. O0yueHue

HEYETKHUX aBTOMATOB.

DopMHUpPOBaHHE HEUETKOW CHUTYallMOHHOM ceTH. IIpsamMoi moaxox K IOCTPOCHUIO HEYETKOU
CUTyallMOHHOM ceTu. OOpaTHBIM MOAXOA K TIOCTPOCHUIO HEYETKOW CHUTYallMOHHOM ceTH. 3agauu
MOJIETTMPOBAHUS IIPOLECCOB YIPABIEHUS HA OCHOBE HEYETKUX CUTYAaLlMOHHBIX CETEH.

4.3 JIaGopatopHbie padoThI

No JIP Ne HanmenoBanue mabopatopHbix paboT Kor-0
paznena 4acoB
1 1 ®opMupoBaHUE HEUETKOIO MHOKECTBA U €ro rpaduueckoro 2
IIPEJICTaBICHMUSL.
2 1 [Ipocreiimne onepanyu Hal HEYETKMMH [OIMHOKECTBAMMU. 4
3 2 HeueTkue yuciia v onepanyy HaJl HUMH. 4




No JIP Ne HanmenoBanue nabopaTopHbIx paboT Kon-s0
pazaena 4acoB

4 2 JIuHrBHucTHYECKAs IEPEMEHHAsL. 4

5 3 AHanM3 HEYeTKUX MHOXKECTB U (hopMupoBaHre 0a3bl HEUETKHX 6
MPOAYKIIMOHHBIX TPABHII

6 3 Peanusanus nosHOro MUKIIa HEYETKOTO BBIBOAA 6

7 4 [TocTpoeHKre HEYETKOr0 aBTOMATA. 4

8 4 DopMHUPOBAHNUE HEUYETKOW CUTYAITMOHHON CETH. 4
Utoro: 34

5 Y4ueOHO-MeTOANYECKOE 00ecIedeHHue NUCIHILTNHDI
5.1 OcHoBHas auTEpPaTypa

1 bBenosepoBa, I'. . Hederkas normka W HEHpOHHBIE ceTH : y4eOHOe mocobue : [16+] /
I'. 1. benozeposa, [I. M. Ckynues, 3. A. Kononosa ; Jlunenkuii rocygapCTBEHHBIN NEJarorHuecKuii yHU-
Bepcuret uM. II. I1. CemenoBa-Tsn-1llanckoro. — Jluneuk : Jluneukuili rocynapcTBEHHbIH NEAArOTHYECKHUM
yauBepcuteT uMenu 1L.I1. CemenoBa-Tsan-1llanckoro, 2017. — Y. 1. — 65 c. : ui. — Pexxum noctyna: no noa-
mucke. — URL: https://biblioclub.ru/index.php?page=book&id=576909

2 Caxapona, JI. B. MaremaTnueckoe MOJEIHPOBAHUE B YCIOBHSIX HEONPEAEIECHHOCTH : yuyeOHOe
nocobue : [16+] / JI. B. CaxapoBa ; PocToBckuii rocyqapcTBeHHbIN dKoHOMHYecKHi yHuBepcuTeT (PUHX).
— PocroB-na-/lony : Msgarenscko-nonurpadudeckuii kommieke PI'DY (PUHX), 2017. — 102 c. : Tabmx.,
rpad. — Pexxum nocryna: no noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=567423

5.2 JlonoiHuTE IbHAS JINTEPATypa

1 SxwseBa, I'. O. HedeTkre MHOKECTBA U HEUPOHHBIE CeTH: y4eO. mocodue st By3oB / I'. O, SIxb-
seBa .- 2-¢ u31., uctnp. - M. : bunowm, 2008. - 316 c.

2 Kpyrnos, B.B. UnTemnekryanbHbie HHPOPMAIMOHHBIE CHCTEMBI: KOMITBIOTEPHAs TIOAJIEPIKKA CH-
CTeM HEYETKOMW JIOTMKH U HEYETKOTo BbIBOjA: yuel. mocodue st By30B / B.B. Kpyrnos, M.W. Inu . - M. :
®usmatiaut, 2002. - 256 c.

3 VYckoB, A. A. VHTennekTyalbHble TEXHOIOTUN yIpaBieHus. VICKycCTBEeHHbIe HEMPOHHBIE CETU U
HeyeTkas joruka/ A. A. Yckos, A. B. Ky3emuH. - M. : I'opsiuast nunus-Tenexkom, 2004. - 143 c.

4 Hosak, B. Marematnyeckue NpUHLIUIBI HEUETKON JIOTUKHU: 1iep. ¢ aHri. / B. Hosak, U. [lepduins-
eBa, 1. Moukopx. - M. : ®usmatnut, 2006. - 352 c.

5 Spymkuna, H.I'. OCHOBBI TeOpUHM HEYETKHX M TMOPUIHBIX cUCTeM: Y4el. mocobue Juist By30B /
H.I'. fIpymikuna . - M. : ®uHaHcel 1 ctatuctuka, 2004. - 320 c.

6 bopucos, B. B. Heuetkue monenu u cetn/ B. B. bopucos, B. B. Kpyrinos, A. C. ®enynos . - M. :
I'opstuas aunMs - TenexkoMm, 2007. - 284 c.

5.3 llepuoanyeckue U31aHUA

1 3amwuTa nnpopmanuu. Mucaiin.
2  HWudopMalimoHHbIE TEXHOJIOTUU B IPOEKTUPOBAHNUHN U MPOU3BOICTBE.

5.4 UnTepHeT-pecypcesbl

1 Koucynpranmonnsidi 1entp Matlab kommanuum Softline. Pasmen - TlpoextupoBanue cucreM
ynpasieHus\Fuzzy Logic Toolbox. Pexxum moctymna - http://matlab.exponenta.ru/fuzzylogic/book1/

2 BaseGroup Labs Texnonoruu ananu3sa naHHbix. Paznen - HedeTkast 1oruka - MaTeMaTHUeCKHe OC-
HOBHL. Pexxum nocryma - http://www.basegroup.ru/library/analysis/fuzzylogic/math/



https://biblioclub.ru/index.php?page=book&id=576909
https://biblioclub.ru/index.php?page=book&id=567423
http://matlab.exponenta.ru/fuzzylogic/book1/
http://www.basegroup.ru/library/analysis/fuzzylogic/math/

5.5 IIporpammHoe o0OecnedeHue, npodeccuoHajbHble 0a3bl JAHHBIX M HH(OPMANMOHHBbIE
CIPaBOYHbIE CUCTEMBI

1 Onmnepammonnas cucrtema PEJ] OC.

2 TIlaker oucHbx npunoxenuit «MoitOduc ObpazoBanue»

3 [ns pabotsl ¢ pecypcamu MHTEpHET - BeO-Opay3ep Annekc https://yandex.ru/..

4 T APAHT Ilnarpopma F1 [DnextpoHHsIi pecype]: cipaBoyHO-TIpaBoBast cuctema. / PazpaboTunk
OOO HITIT «I"’APAHT-Cepsuc», 119992, Mocksa, Bopoosessl ropsr, MI'Y, [1990-2026]. — Pexum
nocryma B cetu OI'Y http://garant.net.osu.ru

5 ABTOMaTH3UpOBaHHAs MHTEPAKTHUBHAS cHcTeMa ceTeBoro tectupoBanus - AUCCT
(3apeructpuposana B POCITATEHT, CBuaeTenbcTBo 0 rocy1apCTBEHHON PETUCTpaLlii IPOrpaMMBbl JUIs
OBM Ne2011610456, npaBoobiamarens — OpeHOYprcKuii Tocy1apCTBEHHBIM YHUBEPCUTET), PEXKUM JOCTyIIa
- http://aist.osu.ru.

6 MaTepuajibHO-TEXHHYECKO€E o0ecnevyeHne JUCHUIINHBI

Y4eOHbIe ayAUTOpHUH TS IPOBEICHUS 3aHATUN JICKIIMOHHOTO THIIA, JUISl POBEICHUS TPYIIIOBBIX U
WH/IMBUYAIbHBIX KOHCYJbTAIIMN, TEKYIIIEI0 KOHTPOJIS U TIPOMEXYTOYHON aTTeCTAlUH.

AyIHATOpUN OCHAIICHBI KOMIUICKTAMH YUYEHUYICCKOW MeOeH, TEXHHISCKUMU CPEIICTBAMU O0yUYCHUS,
CITY)KAIUMU JUIsI IPEJICTaBIICHHs yueOHOH nH(OopMaIiy OOJIBIION ayJUTOPUH.

s mpoBenieHusT 1a00paTOPHBIX 3aHSATUH HCIOJB3YeTCS KOMITBIOTEPHBIM KJIacc, OCHAICHHBIN
KOMITBIOTEPHON TEXHUKOM, ¢ 00ECIICUYCHHEM JIOCTYIa B AJIEKTPOHHYIO HMH()OPMAIMOHHO-00pa30BaTEIbHYIO
cpeny OI'Y.

[ToMernieHue sl cCaMOCTOSTEILHONW PabOThI OOYYAIOMIMXCSl OCHAIICHBI KOMIIBIOTEPHOW TEXHUKOH C
o0ecTieYeHrneM JIOCTYIIa B AIIEKTPOHHYIO HHPOPMALIMOHHO-00pa3oBarenbHyo cpeny OI'Y.

Kaoicoviti  6u0  nomewgenus mooicem Ovimv  OONONHEH cpeOcmeamu  00yYeHUs, peanrbHO
UCNOTL3YeMbIMU  NPU  NPOBEOEHUU  YYEOHbIX 3aHAMUL  COOMBEMCmeylowe2o muna (Hanpumep, -
nabopamopuvie cmeHObl, MAKembvl, UMUMAYUOHHbIE MOOENU, KOMNbIOMEPHble MPEHANCEPbL, CUMYISINOPYL,
MYAAHCU, Y4eOHO-HA2NAOHblIe NOCOOUsL, NAAKAmMbl U Mm.1N.)



