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

eanb (€M) OCBOCHMS JUCIIATUIMHBI:

W3YYCHUE TEXHOJIOTHI 00padoTKH HHQPOPMAIINK, OCHOBAHHON Ha HEUETKUX MHOXKECTBAX M HEUYETKOM
BBIBOJIC.

3amaun:

- TpuoOpeTeHHe 00yYaIOIIMMUCS 3HAHUHN B 00J1aCTH TEOPUU HEYSTKUX MHOKECTB;

— TIOJYYEHHE MPEICTABIEHUS O HEYETKOW JIOTUKE U 3aJa4aMu, PEIIaEMbIMU C UCIIOJIb30BAaHUEM He-
YeTKOH JIOTHKH;

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

2 MecTo AUCHUILIMHBI B CTPYKTYype 00pa3oBaTe/bHONH POrpaMMbl

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 nucuuriubbl: 52.11.B.11.2 [Ipeoouniomnas npakmuxa

3 TpeGoBanus k pe3yjabTraTaMm 00y4YeHHUs M0 TUCHUILINHE

[Tpornecc n3y4yeHHs TUCUUIUIMHBI HATIPABJICH Ha (JOpMUPOBAHHE CIEAYIONINX PE3yIbTaTOB 00yUCHHUS

Konu Kon n HamMmeHOBaHHE
HarMCHOBaHHE WHJUKaToOpa [Tnanupyemblie pe3yabTaThl 00y4eHUS MO AUCIUILIUHE,
dbopMupyeMbIX JIOCTHIKEHMUS XapaKTePU3YIOIIHE dTarbl (HOPMHUPOBAHKSI KOMITCTSHITUI
KOMITETCHIUI KOMITETCHIIUH
T[IK*-1 I[IK*-1-B-1 YMmeeT 3HaTh:
[IpoexTupoBaHue |IPOEKTUPOBATH OCHOBHBI€ MTOHATHSI HEUETKOW JIOTUKH U MPaBUJIa BHIBOJA B
00BEKTOB B CpPEACTBA U CUCTEMBI HCYCTKOM JIOTHKE.
3alIUIICHHOM uH(pOpMaTH3aLIUY B YMerTh:
HCIIOJIHCHUHU 3aMUIICHHOM — HCHOJL30BaTh 0Aa30BEIC MATEMATHUYECKHE 3HAHUS U
HCTIOJIHCHHH WH(OPMaIMOHHBIE TEXHOJIOTUH TPU MPUHITHH PEIICHUHN B
[1K*-1-B-2 Bnaneer HECTaHJAPTHBIX CUTYALMIX C UCIIOIb30BAHUEM METOJI0B
HaBBIKAMH HEYETKOM JIOTHKH;
MIPOCKTUPOBAHUS - pa3pabaThIBaTh HEYETKYIO MOJIENb CHCTEMBI.
CHCTEM 3aIllUThI Baanersn:
uH(popMaluu Ha - CMOCOOHOCTHIO HAXOJUTH PEIICHUs B HECTaHAAPTHBIX
00BEKTaxX CUTYaIUSAX C UCTIOJIb30BAHMUEM METOJIOB HEUETKOM JIOTHUKH;
nHpopMaTH3aIu METO/IaMH OLICHKH U aHau3a Mpu (OPMHUPOBAHUN CUCTEMBI
OCHOBAHHOH Ha HEYETKOM JIOTHKE.

4 CTpyKTYypa M coep:KaHue I1CHHIIMHbI
4.1 CTpykTypa 1M CIHILIHHBI

OO0mias TpyA0€MKOCTh JUCIIUIUIMHBI COCTABISIET 3 3aueTHbIe eAnHUIIbI (108 akameMuueckux 4acos).



TpynoemkocTs,

Bun pabothr aKaJIeMUYECKUX YaCOB
9 cemectp BCETO
OO011asi TPYA0EMKOCTH 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/ibHast padoTa: 39,75 39,75

- CAMON0020Mo8Ka (npopabomka u no8MmMopeHue 1eKYUOHH020 Mamepuana u
mamepuana y4eOHUKo8 u y4eoHvix nocoouti;

- N0020MOBKA K 1AO0PAMOPHBIM 3AHAMUIM,

- N0020MOBKA K PYOEI’CHOMY KOHMPOJIIO U M.N.)

Bujg nToroBoro KOHTpoJIs (3a4eT, IK3aMeH, Tu( depeHIIPOBAHHBIT 3auyert
3ayer)

PaSI[CJ'IBI AUCHUILIWHBI, U3y4acMbIC B 9 CEMECTPE

KomanuectBo yacoB
Ne HanmenoBanwue pa3aenoB ayAutopHas BHEAY/I.
pasjena BCETO abora
T 113 | JIp pabora
1 HeueTkne MHOMXECTBA. 6 2 - 2 2
2 Metoapl mocTpoeHus PYHKIUH TPUHAICHKHOCTH. 8 4 - 2 2
3 Onepanuu HaJ HEYETKUMH MHOXKECTBAMH. 10 4 - 4 2
4 Heuetkue uncia. 10 4 - 4 2
5 JIuHrBUCcTHYECKAs IEpEMEHHAs!. 10 4 - 2 4
6 Ob6nacTi mpuMeHEeHUs U KJ1acCU(UKaLUs 10 2 - 4 4
HEUYETKUX MOJENEN.
7 HeueTkne npoayKIIMOHHBIE MOJCIIH. 6 2 - - 4
8 Coznanue 0a3bl HEUETKUX MPOTYKIIMOHHBIX 10 2 - 4 4
MTPaBUIL
9 KOMITOHEHTHI MOCTPOEHUS HEUETKOMN 8 2 - 2 4
IPOYKIIMOHHON MOJIEIIN.
10 |AnropuTMBI HEYETKOTO BBIBOJIA. 10 4 - 2 4
11 |Heuerkue aBTOMATHI. 10 2 - 4 4
12 |Heuerkue cUTyallMOHHBIE CETH. 10 2 - 4 4
Hroro: 108 34| - | 34 40
Bcero: 108 34| - | 34 40

4.2 ConepxxaHue pa3/iesioB AU CHUNIHHBI

1 HeueTkne MHO:KECTBA.

BBenenne B TEOpUI0 HEYETKMX MHOXKeCTB. [Ipumepbl OOBIYHBIX U HEYETKHX MHOXKECTB.
VYHuBepcanpHoe MHOXecTBO. Ilyctoe MHoxkecTBo. IlogmHOMXecTBo. XapakTepucThHueckas (QyHKIUS
MHOXecTBa. Hecymiee MHOXECTBO WM HOCUTENb. Touka mnepexoga. HopmanbHOe MHOXECTBO.
CyOHOpManpHOE MHOXKECTBO. Y HUMOJanbHast pyHKuus. [Iprumepsl 3anic HEYETKUX MHOKECTB € MTOMOLIBIO
pa3MyYHBIX CUMBOJIOB. OmpeleneHue HEYETKOro MHOXKecTBa. (DYHKIUSA MPUHAIJICKHOCTH HEYETKOTO
MHO)kecTBa. J{narpamma 3aae. CuHrenbToH. MHOXECTBO a-ypoBHA. Pa3nokeHne HeYEeTKOro MHOXKECTBA I10
MHOKeCTBaM ypoBHs. [IpubnmxeHHOe pas3iokeHne HEeYeTKOT0 MHOKECTBA.

2 Metoasl nocTpoeHuss GyHKIUH NPHHANAICKHOCTH.
Mertoapl skcnepTHbIX oneHOK. [Ipsmoi merton. KocBenHbiit Meron. DyHKIMU NPUHAIIEKHOCTH
HEUETKUX MHOXKECTB «BEIMYMHA X Mayiay. OyHKIHMHU NMPUHALICKHOCTH HEUETKUX MHOXKECTB «BEJIMYMHA X

4



Oombias». Mepbl HeUeTKOCTH MHOKecTBa. OOBIYHOE MHOXKECTBO, ONFDKaliiee K HeYeTKoOMy. MeTpuka Ha
KaKOM-THOO MHOKECTBE. AKCHOMBI METPUKHU. BuIbl MeTpHK (YyHKIIMOHATBHBIX HpPOCTpaHCTB. MHIEKC
HeuyeTKocTU. OCHOBHBIE (POPMYJIBbI BEIUMCICHHSI MHIEKCOB HEUETKOCTH MHOXECTB. 3a0CTPEHHE MHOXKECTBA.

3 Onepanuu Ha/l HEYeTKMMH MHOKECTBAMH.

OTHOWIeHNE BKIIOYEHUSI HEYCTKMX MHOXecTB. [logmHOXKECTBO MHOXecTBa. J[BymMecTHas WM
OuHapHas anreOpawyeckas omepaiuss Ha MHoxecTBe. OJHOMECTHass WM YyHapHas anreOpandeckas
ornepanus Ha MHOXxecTBe. Onepanuy HajJ OOBIYHBIMHA M HEYETKUMH MHOKeCTBaMHU. JlOTIOTHEHHE HEUYETKOTO
MHOXecTBa. [lepeceuenne HeueTkoro MHOXkecTBa. OObeAMHEHNE HEUETKIX MHOXecTB. CBOICTBA onepariuii
nepeceyeHusi, OOBEOMHEHHS W JIOMOJHEHHS HaJ OOBIYHBIMM W HEYETKUMH MHOXECTBAMHU. 3aKOH
UCKJIIOUEHHUS] TPeThero M 3aKOH NpoTuBopeuns. Pemrerka. PemerouHoe mnepecedyeHne W PEHIETOYHOE
obbenuuenue. Tunuyabie T-HOPMBI U T-KOHOPMBI.

4 HeyeTKHe YHcJIA.

Ornpenenenne HeueTkoro uuciia. HopmanbHOe HedeTkoe 4uciio. YHUMOAAIBbHOE HEYETKOE YHCIIO.
Brinykiioe HeweTrkoe umciio. AnreOpandeckue omepanud Haj HedeTKuMu yuciamu. Cymma (pa3HOCTh)
HeueTkux uucell. lIpousBeneHue HedeTkHX uucen. YacTHOE HEUETKHUX uucell. HeyeTkuih MakCuMyM H
HEYETKUM MUHUMYM.

5 JIuHrBHcTHYECKAS NepeMeHHas.

Tepm m tepm-mHoOxecTBO. Konkarenamms. Iloarepm. IlpuMepsl JIMHIBUCTHMYECKOW NEPEMEHHOM.
Cunrakcuueckoe mpasuio. CemaHTHueckoe mnpaBuio. Monaugukatop. IloHATHE JNIHHIBHCTHYECKOM
nepeMeHHON. [IoHATHE KaK TMHIBUCTUYECKAs IEPEMEHHAs.

6 O0JacTH NpUMEHEHUA U KJIAacCH(PUKAIUA HeYeTKUX MO/IeJIeid.

Ob6nactu NpuUMEHEHHs] HEYeTKoro wmojenupoBanus. Hederkue wmonenu. BzaumocBsizu MexmIy
ONMHMCAHUSMU U TIEPEMEHHBIMA YEeTKMX W HeueTkux wmojeneid. Cdhepbl MpUMEHEHUS HEYETKHX MOJISIICH.
Kinaccudukanms HedeTkux Mojieneil. IHTerpamus He4eTKUX U HEHPOHHBIX CETCH.

7 HeyeTKue NpOAYKIMOHHbIE MOIEJIH.
KoMIOHEHThI HEYEeTKUX MPOIYKIHMOHHBIX Mojesel. CrocoObl HeueTkoro BbeiBoAa. IIpsMoil crocob
HEYeTKOro BbiBoja. OOpaTHBIH c110COO HEYETKOro BBIBOJIA.

8 Coznanue 6a3pl HeYeTKUX NMPOAYKIHMOHHBIX NPaBHJI.

®opMupoBaHUE HEYETKUX BBICKA3bIBAHUH B MIPENOCHUIKAX U 3aKII0UYEHUsAX npasui. DopmupoBaHue
COCTaBHBIX HEYETKUX BbICKa3blBAaHUI B MPEINOCBUIKAX U 3aKIIOUEHHUSX NpaBWiI. THIBI HEYeTKuX
MPOAYKIIMOHHBIX TpaBW. 3aJaHHe CTPYKTYpbl 0a3bl HEUETKMX NPOAYKIMOHHBIX mpaBui. OOecnedeHue
MIOJTHOTHI M HEMTPOTHUBOPEYMBOCTH 0a3bl HEUETKUX MTPABUIL.

9 KoMIOHEHTHI NOCTPOCHHS HEYEeTKON NMPOAYKIIMOHHOM MOJeJIN.

BBenenne HeuyeTKoCTH. ATPETHMPOBAaHHE CTENEHM MCTUHHOCTH IPEANOCBUIOK M IIPABUIIL
AKTHBM3aIUsl 3aKIIOYEHUH TpaBuil. AKKYMYJIMpPOBaHME aKTUBHU3MPOBAHHBIX 3aKIIOUYEHUN IpaBUIL.
[IpuBenenue k yetkoct. MeTtoibl neda33nuprkanuy akKyMyJIMpOBaHHON Ha MPEIbIIYILEM 3Tale BbIXOAHON
nepeMeHHo. MeTobl Aeda33udukanuy BHIXOIHON epeMeHHON 0e3 MpeBapuTeIbHOTO aKKyMYyJIHPOBAaHUS
aKTUBHU3MPOBAHHBIX 3aKJIIOYEHHH OTAENbHBIX HpaBwi. Ilapamerpuueckas onTUMH3alUs KOHEYHOH Oa3bl
HEYETKUX ITPaBUIL.

10 AnropuT™MbI HE4ETKOI0 BBIBOJA.

ANTOpUTM HEYeTKOro BhIBOJa MamaaHu. AJNTOpUTM HEYETKOro BbIBojAa Jlapcena. Asroputm
He4eTKoro BbBoja LlykaMoTo. YIIpOILIEHHBIH alrOpuTM HEUETKOTO BBIBOJA. AJITOPUTM HEYETKOTO BBIBOJA
Takaru-CyraHo.

11 HeueTkue aBTOMATHI.
OcHOBHBIE IOHATHSA U KJIaccu(PHUKAIUI HEUETKUX aBTOMATOB. TUIBI HEYETKUX aBTOMaTOB. O0y4eHme
HEUYETKUX aBTOMATOB.



12 HeyeTKkue CHTyalMOHHbIE CETH.

@opMUpPOBAHHE HEYETKOM CUTyallMOHHOW ceTu. IIpsiMOll mMoaxom K TMOCTPOCHHIO HEYETKOH
CUTyallMOHHOH ceTtu. OOpaTHbI MOAXOJA K TIOCTPOCHUIO HEUETKOW CHUTYallMOHHOW CeTH. 3ajadu
MOJIETIMPOBAHUS IIPOLECCOB YIPABIEHUS HA OCHOBE HEYETKUX CUTYAlIMOHHBIX CETEH.

4.3 JIaGopatopHbie padoThI

Neo JIP Ne HanmenoBanue 1abopaTopHbIX paboT Koz-so
paszzaena 4acoB
1 1-2 DopMHUpOBaHUE HEYETKOTO MHOXKECTBA U €T0 rpa)uIecKoro 2
IPEJCTaBICHHUS.
2 3 [Ipocreiimne onepanuu Hai HCUETKMMU IIOJIMHOXKECTBAMH. 4
3 4 HeueTkue uncna u onepanuu HajJ HUIMHU. 4
4 5 JInHrBucTHYECKAs IEPEMEHHAsL. 2
5 6 MozenupoBaHue IPOLECCOB U SIBIEHUH C IOMOILBIO amapara TeOpuu 4

HEUYETKUX MHOYECTB.
6 8 [TocTpoeHne HEUETKOW MPOTYKIIHOHHON MOJEIH 3a/1a4H. 4
dopMupoBaHUEe CXeMbl HEYETKOTO BBIBOIA 3aKIFOYCHHS U Oa3bl
HEYETKHMX IMPOAYKIIMOHHBIX IPABHJI.

7 9-10 [TocTpoeHne HeyeTKOM TPOAYKIMOHHON MOJIEH 3a0a4l. 3adaHue 4
HEYETKOCTH, MPOIICTYpP arperuPOBAHNSI, AaKTHBHU3AIHIH,
AKKyMYJIMPOBaHUS, IPUBEIICHUE K YSTKOCTH U TTApaMETPHUYECKON
ONTHMHM3AIMHA KOHEYHON 0a3bl HEYSTKUX MTPABHIL

8 11 ITocTpoeHre HeYeTKOro aBToMaTa Ha IIPUMEDPE. 4
9 12 PopMupoBaHUE HEUETKON CUTYAIlMOHHOM CETH. 4
Htoro: 34

5 Y4yeOHO-MeTOANYECKOE 00ecnedyeHue TUCIUIIINHDI
5.1 OcHoBHas quTEpaTypa

1 Ko3znosa, O. A. OcHOBBI TEOPUHN HEYETKHX MHOXeECTB : yueOHoe nmocodue / O. A. Kosnosa, JI. I1.
KoznoBa. — Cankr-Iletepbypr : CIIOI'YT um. M.A. bonu-bpyesuua, 2014. — 160 c. — Tekct
3JIeKTPOHHBIH // JlaHb : anexTpoHHO-OnOmoreunas cucrema. — URL.: https://e.lanbook.com/book/180068

2 baxycosa, E. A. D1eMeHThI TEOPHH HEUETKUX MHOXKECTB : ydeOHO-MeToquueckoe nocooue / E. A.
baxycoBa. — Tompsttan : TI'Y, 2013. — 116 c.— Tekct: snexkTpoHHBIM / JlaHb : 3JIEKTPOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/139844

5.2 lonoinuTenbHAas JIMTEpPaTypa

1 SxwseBa, I. O. HeueTkne MHOXKecTBa M HEMpOHHBIE ceTH: yued. mocobue s By3oB / I'. D.
Sxwsesa .- 2-e usn., ucnp. - M. : burom, 2008. - 316 c.

2 Kpyrnos, B.B. UutemnexkryaibHble MHQOPMALMOHHBIE CUCTEMBI: KOMIIBIOTEpPHAs MOIEPIKKA
CHUCTEM HEYETKOH JIOTUKU U HEYETKOTO0 BhIBOJA: yuel. mocobue s By3oB / B.B. Kpyrnos, M.U. [lnmu . - M. :
®dusmatiaut, 2002. - 256 c.

3 VYckoB, A. A. HTemnekTyapHble TEXHOIOTHN YIpaBieHHs. VICKyCCTBEeHHbIE HEMPOHHBIE CETH H
HeudeTkas oruka/ A. A. Yckos, A. B. Ky3pmuH. - M. : I'opsiuas nmunus-Tenekom, 2004. - 143 c.

4 Hosak, B. Maremarndeckue TPUHIUIBI HEYETKOW Jorukw: mep. ¢ anria. / B. Homak, U.
[leppunbena, . Moukop:xk. - M. : ®usmatinut, 2006. - 352 c.

5 Spymkuna, H.I'. OcHOBBI TeopuM HEUETKUX U THOPUAHBIX cucTeM: Y4el. mocodue ajsi By30B /
H.I'. fIpymikuna . - M. : ®uHaHcel 1 ctatuctuka, 2004. - 320 c.


https://e.lanbook.com/book/180068
https://e.lanbook.com/book/139844

6 bopucos, B. B. Heuetkue monenu u cetn/ B. B. bopucos, B. B. Kpyrnos, A. C. ®exynos . - M. :
I'opstuas munMs - Tenekom, 2007. - 284 c.

5.3 llepuoanueckue u3gaHusl

1 HMudopmaTrka u CUCTEMBI yIIpaBlIeHUS : KypHai. - M.: ArentctBo "Pocreyarts".

2 BecTHUK KOMIBIOTEPHBIX M HWH(POPMAIMOHHBIX TEXHOJOTHH: JKypHald. - M.: ATeHTCTBO
"Pocnieuats".

3 HudopmanroHHbIe TEXHOJOTHUH: XXypHAIL. - M.: ArentcTBo "Pocnieuars".

5.4 UnTepHeT-pecypcsbl

1 Koncynpranuonnsiii nentp Matlab kommanum Softline. Pasgen - IlpoektmpoBanue cucTeM
ynpasnenus\Fuzzy Logic Toolbox. Pexum noctyna - http://matlab.exponenta.ru/fuzzylogic/book1/

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

5.5 IlporpammHoe obOecnedeHue, npodeccuoHaJbHble 0a3bl JAHHBLIX W HHPOPMALMOHHBbIE
CIIPABOYHbIE CUCTEMbI

1 Onmnepanmonnas cucremam Astra Linux. «Astra Linux Special Edition» PYCB.10015-01, nuen3u-
oHHbIN oroBop NeA-2021-1374-BY3 ot 28.05.2021

2 Tlaker oducubix npunokenuii LibreOffice

3 IlporpammMHas cuctema JUIs OpraHu3aluu BUIe0-KOHpepeHI-cBs3u Webinar.ru

6 MaTepuajibHO-TEXHHYECKO€E o0ecnevyeHne JUCHUIINHBI

Y4eOHbIC ayAUTOpUM JUIS TMPOBEICHUS 3aHATUH JIEKIIMOHHOTO THUIA, CEMHWHAPCKOTO THIIA, IS
MPOBEJICHUSI TPYIIOBBIX U WHAMBHAYAIbHBIX KOHCYJbTAIMM, TEKYIIEr0 KOHTPOJS M MPOMEXKYTOYHOU
aTTeCTAIlHH.

AyIUTOpUN OCHAIICHBI KOMIUIEKTAMHU YUY€HUYEeCKOi MeOesH, TeXHUYECKUMHU CPeICTBaMU 00y4YeHHs,
CIIy>KalllUMU JJIsl IpeCTaBlIeHNs yueOHOU nH(popMaluu O0JIbIION ayAUTOPHH.

Jns mpoBeneHus 71a00paTOPHBIX 3aHSATHUH HCIOJB3YeTCS KOMITBIOTEPHBIM KJacc, OCHAICHHBIN
KOMITBIOTEPHOU TEXHUKOM, ¢ 00ECIIeUeHHuEM JIOCTYyIa B AJICKTPOHHYI0 MH(POPMAITMOHHO-00pa30BaTeIbHYIO
cpeny OI'Y.

[Tomerienue isi CaMOCTOATENBHON PaObOTHI 00YJAIONIUXCSl OCHAIICHBI KOMITBIOTEPHON TEXHHUKOM C
o0ecriedueHrneM J0CTyIa B ANEKTPOHHYIO HH(OpMAIIMOHHO-00pa3zoBaTenbHyto cpeny OI'Y.

Kaowcowrii  6u0  nomewenuss modxcem Obimb  OONOJIHEH — CPeOCMEaMu  00yYeHUs, pPeanrbHO
UCNONbL3YeMbIMU  NPU  NPOBEOCHUU  YUEeOHbIX 3aHAMULL COOMEEemCcmeyrwe20 muna (Hanpumep, -
nabopamopusle cmeHObl, MAKembl, UMUMAYUOHHbIE MOOENU, KOMNbIOMEPHbIE MPEHAdXdCcepbl, CUMYIAMOPY,
MYIAACU, Y4eOHO-HANA0Hble NOCOOUs, NAaKambl U m.n.)
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