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1 HopmaTuBHBIE CCHLIKH

B HacTosmux METOAMYECKUX YKa3aHUSX UCTIOIb30BAHbI CCHIJIKU HA
CIIEAYIOIINE HOPMATHUBHBIE JJOKYMEHTHI:

— I'OCT P 7.0.5-2008 CUBU /. bubnuorpaduueckas ccpiika. O6miue
TpeOOBaHUS U MpaBHJIa COCTABIICHHS;

— I'OCT 2.105-95 ECKJI. OO6mme TpeboBaHMs K TEKCTOBBIM
JOKYMEHTaM,;

— T'OCT 7.9-95 CUBU/I. Pedepat n annotamus. O6mue TpeboBaHus;

— I'OCT  7.82-2001 CUBU]Jl.  bubnuorpaduueckas  3ammuch.
bubmmorpaduyeckoe onrcanue EKTPOHHBIX pecypcoB. OOmme TpeboBaHus U
IpaBHJIa COCTABIICHHUS.

2 TpeboBaHus K KypcoBoii padore

2.1 Tema KypcoBo# padoThbI

Tema KypcoBOU paOOTBI BBIIACTCA KaXJAOMYy CTYACHTY WHIWBHUIYATBHO.
B KomIeKTHBHBIX paboTax, B KOTOPHIX MPUHAMAIOT ydacTHE JaBa W Oojee
CTYJICHTOB, YETKO OMNPEIENAITCI O00BbeM U XapakTep pabOThl KaxKJI0ro
cTyAeHTa. B 3amanuu popmynupyetcs 3agada U METO €€ perIeHusl.

2.2 CocTaB KypcoBoii paboThl

Kypcosas padora (KP) coctouT n3 TekcToBOil (MOSCHUTENbHAS 3AITHCKa—
[13) u wimoctpatuBHOM YacTH. OObeM mnosicHuTenbHOM 3amucku — 3040
ctpanull ¢popmata A4. K mosicCHUTEIbHON 3alKUCKe MPUIaraeTcsl 3JICKTPOHHBIM
HOCHUTENIb C CO3/IaHHOW WHTEJUIEKTYaJIbHOM CHUCTEMOM, BEepU(PUUMPOBAHHBIMU
porpaMmamu U JApyroi nHpopmarmei.

NnmioctpatuBHass 4YacTb  pabOThl  MOXET  OTpaXkaTb  CTPYKTYpPY
MHTEJUIEKTYaJIbHOM CUCTEMBbl M €€ 4YacTell (MeXaHHM3M JIOTMYECKOTO BBIBOA,
CTPYKTYpY M cOCTaB ©0a3bl 3HAaHUW U T.1.), KOIMHUM ODKpaHa, OJIOK-CXEMBI
aJITOPUTMOB U MMPOTPAMMHBIE MOTYJIH.

2.3 CocTaB NOSICHUTEIbHOM 3aNIMCKHU

B nosicHUTENbHYIO0 3aMKUCKY JTOJKHBI BXOJIUTh:
— TUTYJIBHBIN JIUCT (IpUII0KEeHHE A);

— 3aJIaHle Ha KypcoBYI0 paboTy(npusioxenue b);
— pedepart (npuinoxenue B);

— COJIEp>KAHHUE;

— BBEJICHHUE;

— HOPMaTHUBHbIE CCBUIKU;

— TEPMHUHBI, ONPEIEICHHS U COKPALLEHUS;

— OCHOBHAs 4acTh: pazaensl 1, 2, 3;

— 3aKJIFOYCHHUE;

— CIIMCOK MCIOJIb30BaHHBIX UCTOYHUKOB;

— IPUJIOKEHUS (110 HEOOXOAUMOCTH).
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TuTyabHBIA JHMCT SBISETCS MEPBHIM JHUCTOM paboOThl (Hymepauus Ha
HEM He npoctaBisieTcsi). OH odopmisieTcss B COOTBETCTBHM C  00pas3lom,
MIPUBEICHHBIM B IIPUJIOKEHUH A.

3amanue Ha KypCcoBYI0 padoTy, OANMCAHHOE PYKOBOJIUTEIEM KypCOBOM
paboThl U CTYJIEHTOM, pacrojaraercs 3a TUTYJIbHbIM JHCTOM. be3 Onanka
3amaHus pabota K peuneH3uu He npuHumaercs. OOpazeny Gopmbl 3amaHus
MPUBENIEH B IIPUJIOKEHUHN b.

Pedepat opopmisiercs mo 'OCT 7.9 u nomxeH coaepxaTrh CBEAEHUS 00
ooreme KP, xommyectBe TaOmMIL, WJUTIOCTPALni, HUCIIOJIB30BAHHBIX
ucToyHUKOB. [locie 3Toro ykaspiBaloTCs KIIOUEBbIE cloBa. TekcT pedepara
OTpaXKaeT CJEAYIOLINE AaCMEeKThl COJEpKaHUsl KypcoBOMl pabOThl: OOBEKT
UCCIICIOBaHMs; 1IeJb pabOThl; METOJBI PELICHUS 3aJad; pe3yibTaT palOOoTHI.
O0BEM pedepata — He Oonee 0,75 ctpanunl. O0pasen pedepara nmpuBencéH B
IpUJIOKEHUU B.

Coaep:xaHue BKJIIOYAET 3aroJIOBKM BCEX pa3leiioB U mojpasneinoB. B
KOHIIE HAMMEHOBAHUSI KaXXJOTO pa3/enia, KaXKI0To MOJpa3liesia, MPUII0KEHUs
YKa3bIBa€TCS HOMEpP JHUCTa, C KOTOpPOro OHM HauuHarorcd. CouepkaHue
NOMEIIAeTCs] B Hayaje KypcoBOM pabOThl M BKJIIOYAETCd B  OOIIYIO
Hymepanuio crpanuly KP. B cozepikaHne BKIIIOYArOTCS BCE 3aroJIOBKH,
umMmerouecs B padoTy, B ToM uncie «CIUCOK UCTIONb30BaHHBIX HCTOYHUKOBY, a
Ttakxke cTpoku: «lIpunoxenue A», «lIlpunoxenue b» m 1.1, HammenoBanus
pa3ze’oB U MOAPA3/AENIOB CIEAYET MPUBOJIUTH B IMOJHOM COOTBETCTBUU C UX
Ha3BaHUSIMU, YKa3aHHBIMU B TEKCTE paOOTHI.

BBenenue cieqyer BBINOJIHATH, MPUACPKUBASICH JOCTATOUYHO KECTKOU
CTPYKTYpPbl, CBOMCTBEHHOU (HOPMYIUPOBKE JIFOOOrO0 HAYYHOI'O HMCCIIEIOBAHUS.
Kpatko onucaTs akTyallbHOCTb U OOBEKT HCCIIEIOBAHUS.

HopmaTuBHBIe CCbLIKH BKIIOYAtOT B 113, ecnu B TeKCTE AaHbI CCHUIKU
Ha HOPMAaTUBHBIE JOKYMEHTBHI. JJIEMEHT HAuYMHAIOT €O CJIOB: «B HacTosmein
KypcoBOil paloTe HCHOIb30BaHbl CCHUIKM Ha CIEAYIOIMe HOPMATHBHBIC
JOKYMEHTBIL...».

IlepedyeHb TOKYMEHTOB U3JIaratoT B CIEAYIOLIEM MTOPSAKE:

— TEXHUYECKUE periaMmeHTsl PO;

— HanoHabHBIe cTanaapThl Poccutickoit ®eaeparuu (I'OCT P);

— MexrocynapctBeHnble  cranpaptel  (I'OCT), geiicTByromme Ha
teppuropuu PO;

— MEXIYHAPOJIHbIE CTAHIAPTHI;

— IpaBWJIa U PEKOMEHJAIMU IO CTaHIapTU3ALINH;

— CTpOUTENbHBIE HOPMBI U ITpaBuUIIa,

— CaHUTapHbIE TPaBUJIA U HOPMBI.

B nepeuHe CCHIIIOUHBIX HOPMATHBHBIX JTOKYMEHTOB YKa3bIBalOT IMOJIHbBIC
0003HaueHUs ITUX JTOKYMEHTOB C IM(ppaMu rojia MPUHATUSA U UX HAUMEHOBAHUS
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(HAMMEHOBAaHUE CHUCTEMBI MPHUBOAAT B COKPALIEHHOM BHJE), pa3Mellas 3TH
JIOKYMEHTBI B MOPSAKE BO3PACTAHUS PETUCTPALMOHHBIX HOMEPOB 0003HAUEHUH.

[Ipumeuanue— I[lpu obopmienun paznena HeOOXOAUMO MPOBEPUTH
JIEUCTBUE CCHUIOYHBIX CTaHIAPTOB.

TepmuHbl, onpeae/ieHUs: U COKPaIeHUs!

B »TOoM paszgene conmepXUTCs MepedyeHb COKpAIICHUH, MPUMEHSEMbIX B
MOSICHUTEIBHOM 3amucKe. 3amuch COKpalleHWH NpHUBOJIAT B  alipaBUTHOM
NOpSAZKE ¢ HEOOXONUMMBIMH pacmuppoBKaMu M ToscCHeHUAMU. CoOKpalieHHs
(ycinoBHbIE 00O3HAa4YE€HUs), CUMBOJBI U TEPMUHBI PACIOJIAralOTCi B INEPEYHE
CTOJIOLIOM, B KOTOPOM CJI€Ba MPUBOASTCA COKpAIleHUS (CUMMBOJ, TEPMHUH), a
cmpaBa — ero jeranpHas pacmudpoBka. Jlomyckaercss  0O0bEIUHSATH
CTPYKTYpHBbIE 3eMeHThI « TepMuHbl U onpenenenus» u «CokpailieHus» B OJUH
paznen « TepMuHbl, ONpeneNeHus: U COKPAILICHU.

OcHoBHast 4acTh 0POPMIISIETCS COTTIACHO pa3zAeny 3 naHHbIX MY.

3akir04eHue KypcoBOi pabOThI TOJKHO OBITh ClEIyIOIIero (popmara.

[IponenanHass B paMKax KypcOBOW pabOThl JEATEILHOCTH IO3BOJIHIIA
OTBETUTh HAa TIOCTABJIEHHBIE BOMPOCHI, WLEIM M 33Ja4yd HCCIEIOBAHUA.
OCHOBHBIMH 3a7ja4aMH UCCIICIOBAHUS SIBIISUTUCK: ... (IEPEUYUCIIUTD).

Jlist perieHust 9TUX 3a7a4 ObUIM MPUMEHEHBI CIEAYIOIIHE METObI:
(IepeyucianTh).

B urtore BbINMOIHEHUSI KypcOBOW pabOThI YAAlI0Ch MOTYYUTh CIEIYIOUIUN
pe3yabTaT pelieHuss KOHKPETHON mpoOiemMbl (MpobsieM) B paMKax BbIOpAHHOM
npeaAMETHOM 00J1acTH: ... (cHopMyIHpPOBATH).

Cnmcok McnoJib30BaHHBIX MCTOYHUKOB 00s13aTeNieH U 0popMIIsieTCs 110
I'OCT P 7.0.5uT'OCT 7.82.

2.4 OdopmiieHre NOSICHUTEIbHOM 3aNIMCKU

[TosicuutenpHas 3anucka aomxHa ObITh odopmiiena mo 'OCT 2.105 na
auctax ¢popmata A4, uUMeEWONIMX MOJA: JIeBoe — 3 CM, HUXKHee — 2,5 cwM,
BepxHee — 1,5 cm, mpaBoe — 1,5 cm. Illpupr — Times New Roman.
MexaycTpouHblii  MHTEpBal — NOJyTOpHbIA. TpeOyemble cXeMbl TIpH
HEOOXOJAMMOCTH MOTYT OBbITh BBINIOJIHEHBI Ha JucTax (opmata A3 wu
NPUKPEIUIEHBl B CIOXKEHHOM BHJE K TMOSCHUTENbHOW 3anmucke. Bee mucTel
cienyeT cOpoIIopoBaTh M MPOHyMepoBaTh. Hymepanusi cHU3y cTpaHUIl 1O
HeHTpy. JlomonHuTenbHbIE YCIOBUS BBINOJIHEHUS KypCOBOM pabOThI BBIIAIOTCS
PYKOBOJIUTETIEM PAOOTHI.



3 Conep:xaHne OCHOBHOM 4acTH KypPcOBOi padoThl

KypcoBas  pabora mno  mpenmery  «CHCTEMBI HMCKYCCTBEHHOTO
WHTEJUIEKTa» JIOJDKHA COCTOSITh MUHMMYM H3 3-X pazzenos. JKenarenbHo
CJIEIYIOLIEE COJIEPKAHUE Pa3IEIIOB.

3.1 Conep:xkaHue mepBoro pasaeia «AHaJu3 npodJjeM NpeaMeTHOMH
o0s1acTm»

[TepBbIit pazmen MOMKEH OBITh IOCBAIIEH BCECTOPOHHEMY aHAIINA3Y
BBIOpAaHHOM MIpeIMETHON 00J1acTH, JJIsI KOTOPOU MOCTaBJIeHa 3a/jaua pa3padoTKu
WHTEJUIEKTyallbHOM cucTteMbl. Heobxomumo copMynupoBaTh U OTPaA3UTh
HamOoJiee XapaKTepHble TEPMUHBI U TOHATUS MPEAMETHOW  OO0JacTH,
npoOjeMaTUKy TIOCTABJICHHOM 3a/layd, 3aBHCUMOCTH U 3aKOHOMEPHOCTH,
CBSI3BIBAIOLLME DJIEMEHTHI IPOOJIEMBI MEKIY COOOIA.

Ecnu nenpio cucreMbl HICKYCCTBEHHOTO MHTEIIEKTA SIBJISETCS MOAIEPIKKA
NPUHATHSA PEIICHUS B HEKOTOPOU 001acTH, TO HYKHO OTPa3HTh B BUAE TaOIuII,
rpa)ukOB M CXE€M T€ 3aBHCUMOCTH, KOTOpble nomkeH 3Hath JIIIP (smno,
NPUHUMAIOIIEE PEUICHHE) A IPUHATHS aJeKBaTHOTO MPOOJIeMe PEIICHUS.

Ecnu npeameTHOM 0051aCThIO SIBISIETCS YIIPABIEHUE POOOTOTEXHUUECKUM
YCTPOMCTBO, ClIeAyeT KOHKPETU3UPOBaTh chepy onepaiuii podoTa.

Hanpumep, HyxHO pa3paboraTh cuctemy TexHuueckoro 3penus (CT3)
JUIS TaHHOTO poOota. Torjga MPUBOIUTCS OMHCAHHME TOMEIICHHS, B KOTOPOM
oyaer pabGortarb CT3, xapakrepa NpeaMETOB M OCBEUICHMs, TpeOOBaHMM K
CKOPOCTH pacro3HaBaHUsI 0ObEKTOB.

Ecniu  mpeamerHoit  obmacTthio  poOOTa  SIBISETCS  BBIMIOJHEHUE
TEXHOJIOTUYECKUX WM pabodux omeparuii, HeoOXOAuMO JaTh MOAPOOHOE
OINKCaHUE 3aKOHOMEPHOCTSIM, M0 KOTOPBHIM ONEpaly COBEPIIAIOTCS, 3a/Jayam,
Ha KOTOpbIE OHHM HAIEJICHbI, @ TAK)KE NPEMATCTBUAM, KOTOpbIE pOOOT JOJIKEH
IIPE0I0JIEBATh B MPOLECCE YIPABIICHUS.

3.2 Copaep:xxkanue BTOporo pasaena «Bpidop u mnpuMeHeHHe
HWHTEJUIEKTYaJILHOT0 METO/12»

Btopoii pazmen nomkeH oOTpakaTh aHaJIW3 METOJOB HCKYCCTBEHHOTO
WHTEIIJICKTa, WX BHIOOp M OOOCHOBAaHHE CIOCOOHOCTH BBIOPAHHBIX ITOJIXOJIOB
obecrieunBaTh aJICKBaTHOE PEIICHUE MPOOJIEMbI M JOCTHXKCHHUE eI CO3AaHUs
CHCTEMBI.

[TonaBnstomiee OONMBITMHCTBO COBPEMEHHBIX WHTEUICKTYalbHBIX CHCTEM
MIPE/ICTABIIICT COOOW THOPHIIHBIC MPOTPAMMHBIC MPOIYKTHI, PEaTU3YIONINC B
cebe, Kak MUHUMYM, JBa U3 Han0oJiee N3BECTHBIX MOAX010B U MeToa0B M.

K Takum nmomxoaM OTHOCSTCS:

— KJIACCHYECKHE ODKCIIEPTHBIC CHUCTEMBI (C TPOAYKIIMOHHOW MOJIEIBIO
3HAHU);

— CEMaHTUYeCKHe U/Uiu GpeiiMOBBIE MOIEIH;
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— HEpOoCceTeBbIE CUCTEMBI JIJISl pacliO3HaBaHUsI 00pa30B.;

— HEWPOCETEBBIE MOJEIN aCCOLMATUBHON NaMSTH;

— HEHPOKOHTPOJLIEPHI;

— HEYETKas JIOTUKA U aJITOPUTMbI HEYETKOTO BBIBOJIA;

— Metozpl data mining (kmactepusanus, KiacCU(pUKAIUI U JIp.);

— UTPOBBIE AJITOPUTMBI U SBPUCTHKA;

— €CTECTBEHHO-SI3bIKOBBIE CUCTEMBI M CUCTEMBI MAIIMHHOTO TIEPEBOAA;

— ar€HTHBIE U MYJIbTU-aTr€HTHBIE CUCTEMBI;

— FE€HETHUYECKUE U IPYTUE IBOJIIOIIMOHHBIE AT OPUTMBI.

[Io »TOlf mpuuMHE B HACTOSIIEH KypcOoBOW paboTe MJODKHBI OBITh
NPUMEHEHbI, KAaK MHUHUMYM, JBa U3 TMPEIJIOKEHHBIX HWHTEIUICKTYyalIbHbIX
noaxonaa. Ecim xypcoBast paboTa moCBsIeHa HEKOTOPOUW MTPEAMETHOM 00J1acTH,
B paMKax KOTOpPOM HEoO0XOIuMO pa3paboTaTh HHTEIUIEKTYAJIbHYIO CHCTEMY
noanepxku  npunatus — pemenus  (CIIIP), nmomyctumMo  mpuUMEHHTH
KOMOMHUPOBAHHBIM HEYETKO-IKCIIEPTHBIN MOJXO, T.€. pa3paboTaTh HEUETKYIO
DKCIIEPTHYK) CHCTEMY Ha MNPOAYKIMOHHOW MOJEIM C  aJrOPUTMOM
daz3udukanuu (Hanp. MamaaHm).

Wnu ke, HampuMep, MOMYCTHMO NPUMEHHTH MeTonsl Data mining mms
aHaJIM3a 3aBUCUMOCTEH B OOJBIIMX BBIOOPKAX JAHHBIX MPEAMETHOU 00JIACTH.
OTO0 MOXHO peau30BaTh MOCPEACTBOM AJITOPUTMOB Bpoae K-cpenHux wuinum c
nomMoIbio kapT KoxoHena.

3.3 Conep:xanue TpeThero paszjaeia «Pazpadorka MHTe/UIEKTYaJbHOI
CUCTEMbI»

3.3.1 Ilpumep peasm3zanuu NPOCTOil IKCMEPTHOM CUCTEMBbI

Tpetuii paznen KypcoBoi pabOThI TOJKEH OBITH MOCBAIIEH MOAPOOHOMY
OMHUCAHUIO TIPUMEHEHHUS BBIOPAHHBIX WHTEUICKTYalbHbIX TEXHOJOTHH K
pElIEHNIO TIOCTaBJIICHHOW 3amaud. B 3ToM ke pasnene JO0KHA ObITh
MpeACTaBieHa MporpaMMHasi pean3alvs, HO HE IMOJHOCThIO, a TOJBKO
HauOoJiee 3HAUYUMbIC, «KMHTEJUICKTyaIbHbIE)» OJIOKH KOAa MPOrpaMMBl.

Ipumep

Jlns pelieHusi caMoro MIMPOKOIo CIEKTpa 3a1ad, Kak B pOOOTOTEXHUKE,
TaK W B JAPYrUX NPEAMETHBIX OO0JACTAX, MOTYT MNPUMEHATHCS SKCIEPTHHIC
CUCTEMBI C TMPOAYKIIMOHHOW WJIM KAKOW-TMOO JpYyrod MOJENbI0 3HAHHM.
HamomHuMm,  3KcnepTHass  CUCTEMa  MPEJCTABISIET  MHTEIJIEKTYaJbHYIO
nmporpaMmy, OCHOBaHHYIO Ha mpaBuiax. Ha puc. 1 mokaszana oOmias cxema
npoiiecca paboThl CHCTEMbI, OCHOBAaHHOW Ha MIpaBUJIax.



PabBoyana namate

(naHHbIe) daKThbl

Mpouecc
MCNOAHEHMA

Noruka
(McnonHuTenbHan)

Ba3a 3HaHMiA npaBH_ﬂa

Puc. 1. Cxema nponecca paboThl CUCTEMBI, OCHOBAaHHOM Ha MPaBUIIAX

Ha puc. 2 mnokazaH nOpuHIMI TPUMEHEHUS TMpaBWIa W pa3perieHus
KOH(DJIMKTOB B MEXaHU3ME JIOTUYECKOTO BHIBOJIA.

daKThbl

l

—®=| COOTEETCTEUE

MpaBuna

Habop koHdaukTOR

l

Pewexue
HOHBAMKTE

BrinonHeHwe

ofHoro
npaeuna

Puc. 2. IlpuHumn npuMeHeHus IpaBuiia U pa3pelieHns KOH(INKTOB B
MEXaHHU3Me JIOTHYECKOTO BbIBOJIA

Ha puc. 3 mokazan anroputm paboThl MEXaHM3Ma JOTMYECKOTrO BBIBOIA.



|

MHnypanusuposate
pabouyio NamaTe
W Dasy 3HaHWi

AHANWZWPOEATE
taiin npagwun

HaiTu cooTeaTcTEME
ANA NpaBuna

CooTEETCTEME
HalaeHo?

BEINOAHWTE
npasuno

Het

Puc. 3. Anroputm paboThl MEXaHM3Ma JIOTHYECKOTO BBIBOJA

B »kcneptHON cucTeMe C NMPOAYKIMOHHOM MOJENBIO NPEACTABIEHUS
3HaHWM (PAaKTOM Ha3bIBAETCA YHUBEpCaJbHAasl €JUHULA 3HAHUS, OTPAKAIOIIAS
JIEeMEHTapHyl0  MHGOpMAIMil0 O  MOpeaAMeTHOM  obiacth B XOje
UHTEIJIEKTYaJIbHBIX ~ paccykaeHuil. DopmyiaupoBaTh (QakThl NPUHATO B
CJIOBECHOM (CMMBOJIBHOM) (opmMe B BUIE TEKCTa, KOTOPBIH ONpeaeIEéHHBIM
oOpazom xpanutcs B b3. OueBHIHO, YTO C TOYKH 3pEHUS POrPAMMHOU
peann3anuy HeoOXO0UM HEKHUI MPUHIUI, KOTOPBIHM MO3BOIMI ObI OCYIIECTBIIAThH
TpeOyeMble MaHUMYJISIUN C TEKCTOBBIMH BBIPaKEHUSAMU (DAKTOB.

[Iporpammuass mnoacucremMa pabotel ¢ ¢aktamu B DOC  1ODKHA
peaIn30BbIBATh CIEAYIOLINE 3a/1a4u:

— XpaHUTh (aKTbl, MX TEKCTOBbIE OOO3HAUYEHUS U HMHPOPMALHIO O
TEKYUIUX COCTOSTHUSAX (PAKTOB (MCTUHHBIE WIIN JIOKHBIE);

— OpraHHU30BBIBaTh MOMCK (PAKTOB MEXaHU3MOM JIOTMYECKOTO BBIBOJA,
nenatb WX JOCTYNHBIMU JJii OOHApy>K€HHs TIpU TMPOBEpKE TMpaBWJI Ha
aKTHUBH3ALIUIO;
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— OCYIIECTBJIATh MPOIIECC TOCTPOEHHUS 0O0mero cmucka (HaxkToB Ha
ocHoBaHuU cBeaeHun n3 b3 OC;

— o0ecrneynBaTh BO3MOXKHOCTh U3MEHEHHUS JIOTHUECKOT0 3HAYeHHs (paKTa
o komanae MJIB;

— TPEACTaBIATh BO3MOKHOCTU THOKOM aapecanuu (akToB: Kak IO
TEKCTOBOMY HAa3BaHUIO, TaK W IO YHUKAJILHOMY YHCIOBOMY ajpecy B 0ase
(hakxToB.

O603HaunB COBOKYITHOCTb HEOOXOMUMBIX i1  pealu3aliu

BO3MOKHOCTEMN o0paboTunka ¢akToB, PEICTaBUM TpeOoBaHMs,
npeabsIBIsieMble MPOrpaMMHOM  TuiaTgopMe, Ha KOTOPOW IJIAaHUPYETCS
peanu3anus:

— HEOoOXO/IUM MEXaHW3M XPaHCHHUS CIHCKA TEKCTOBON MH(MOpPMAINH, KaK
IIPABHIIO, peaTM3yeMOl CTaHIAPTHBIM THUIIOM JAaHHBIX String, a Taxke XpaHeHUs
CIIUCKA JIOTUYECKOW HMH(OpMalUU, BHIPAXKEHHOW COOTBETCTBYIOIIUMHU THUIIAMU
nanubIx (Boolean wiu, nanpumep, Integer);

— Tpebyercst cmocod YCTaHOBJICHMS >KECTKOW B3aUMOCBSI3H Ka)o0To
AJIEMEHTa TEKCTOBOT'O CIHUCKA C COOTBETCTBYIOIIUM €MY 3JIEMEHTOM JIOTHUECKUX
JMAHHBIX (MCTUHOW WM JIOXKbIO), YTO IIO3BOJUT CBs3aTh (PaKT, HMEIOUTUi
TEKCTOBOE Ha3BaHUE, BMECTE C €T0 JIOTHUYECKUM 3HaUYCHUEM;

— HEOOXOJMM MEXaHW3M, JOIMYCKAIOUIUi H3HAYaIbHOE MPOrpaMMHOE
3a/laHue KoJimuecTBa (akToB 0a3bl Kak apryMEHTa /ISl CO3JjaHus HE0OXO0IUMOTO
YHUCIIa AJIEMEHTOB TEKCTOBOTO CIIHCKA;

— MOCJ€ CO3/IaHusl HEOOXOJMMOrO KOJIMYECTBA 3JIEMEHTOB TEKCTOBOTO
CIUCKa, JO/DKHAa OBITh BO3MOXKHOCTH  (OPMHPOBAHUS TEKCTOBBIX U
aCCOIIMMPOBAHHBIX WM  JIOTMYECKUX 3HAYCHWH CIIMCKOB  IOCPEICTBOM
TIPOTPAMMHOTO ITUKJIA;

— TIOCKOJIbKY Ha3BaHus (aktoB MJIB Oyner cuuThiBaTh U3 COCTaBa
npaBuji B TEKCTOBOM BHJE, HEOOXOIUM MEXaHW3M, JAlOUIUi BO3MOXKHOCTb
ucKath B 0a3e ¢akT, HEOOXONUMBIA DJIEMEHT MO €ro TEKCTOBOMY Ha3BaHUIO
(String);

— mocne oOHapykeHus (pakTa MO TEKCTOBOMY HAMMEHOBAHUIO B 0ase,
MJIB [omkeH UuMETh BO3MOXHOCTh MOJy4aTb JOCTYIl K JIOTUYECKOMY
3HAUCHUIO, 3aKPEIUIEHHOMY 3a JaHHBIM (DaKTOM, M TPOU3BOAUTH C HHUM
JIBYHAIIPABJICHHBIC MAHHMMYJISAIUW: KaK CYUTHIBATH OTO 3HAYEHUE, TaK W
U3MCHSTH €TO.

B Ttakom cnydae ¢opmar xpanenus: (aktoB u npaBui B OC Ha si3bIKe CH
BO3MOKEH, KaK 3TO JJaHO B JIUCTUHTE 1.

JIuctunr 1 — baza npaBuin u mexanusm BeiBoga C

Dictionary<String, int> Facts = new Dictionary<String, int>(); //
Daxmul MoxcHo xpanumsv 6 gpopmame Dictionary kax napy nazeanue gpaxma —
ucmunnocms (1 unu 0)

public struct HandUnit { // @axm ¢ cocmase npasuna
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public string name; //  ums
public int Status; Il 3nauenue
public int type; // Tun ¢paxma — I[lepsuunsviii unu 6mopuumwiil
Il Knacc "Ipasuno"
} public class Rule {
public List<HandUnit> LHS = new List<HandUnit>(); //
Yenosus
public List<HandUnit> RHS = new List<HandUnit>(); //
Crnedcmeust
}
List<Rule> Rules = new List<Rule>(); // Cnucox npasun (Pasza
SHAHULL)
Il Mexanusm nocuueckoco 6v1600a
void Al_ForwardLogicMachine()
{
bool execute_rule = false;
// Bepém npasuno uz konghauxmuoeo mMHodcecmea —
MHOXCECMBA AKMUBUPOBAHHBIX NPAGUIL
foreach (int rule_i in list_conflict.rules_ids)
{
execute_rule = true;
foreach (HandUnit handitem in Rules[rule_i].LHS)

{
iIf (Facts[handitem.name] != handitem.Status)
{
execute_rule = false;
break;
}
}
if (execute_rule)
{
foreach (HandUnit handitem in Rules[rule_i].RHS)
{
Facts[handitem.name] = handitem.Status;
}
}
}
}
dopmar o01ero BUIa NpPOAYKIIMOHHOTO paBuia IJIs

POOOTOTEXHUYECKOM IKCIIEPTHOM CUCTEMBI MOXKET UMETh CIEAYIOIIHI BU:
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ECIIH

eépemennou unmepsan ti <<,

u

BbIXOOHOU NAPAMEMP. Si min<Si<Si.max

u

ckopocmb Vi min<Vi<Vi max

u

YCKOpeHue Qi min=<ai=<aj max

u

napamempuvl  KUHeMamuxku  (napamempol  HeIUHEUHbLX
@yHKYUl Mmampuuro2o npeobpazosanust). g, do, ag, Gy, a1, d1,
o, O, ...., ap, dn, On, O

u

napamempuol OUHAMUKU (Mampuya MOMeHmos8 uuepyuu /
Kpymsawuil momenm): Jo, o, J1, 1, .evvs Iny T

TO

ouanazon nozpewnocmu.: ASjmin < A4S < ASj max

B xauectBe NPOAYKUMOHHOM MOJENH, HAIpPUMeEp, Uil DKCHEPTHOU
CUCTEMBI B 00JacTH ()MHAHCOBBIX omepanuui (akThl U MpPaBUIA MOTYT MMETh
cieayromuii opmar:

Daxm Ne 1

Kpamxocpounas — mpoyemmmuass — cmaska — ompadgicaem — Npoyeccol,
npoucxoosuue 8 IKOHOMUKe. Yeenuuenue cmasku, ¢ 0OHOU CIMOPOHbL, MONCEM
2060pUMb O NOBLIUEHULU CNPOCA HA OeHb2U, C OPY2Ooll CMOPOHbLL, NPUBOOUM K
3ameoneHut0o pocma @QOHO08020 PLIHKA U, 8 KOHEUHOM umoze, K NAOEHU
@PoH00B8020  puiHKA. YMmenvulenue NpoyeHmMHOU CMABKU  NPUBOOUM K
3ame0ieHu0 nadeHus hOHO0B8020 PbIHKA U, 8 KOHEYHOM UMO2e, K €20 POCHL).

Daxm Ne 2

3axonomepno u credyrouee npeononodiceHue. CHUNCEHUE HAN0208020
Opemenu 6 cmpame 6edem K YCKOPEHUI0 IKOHOMUYECKO20 pocma, d,
C1e008amenvHo, U NpuobbLIel OpaHu3aAyUl-dIMUMEeHmos, 4Ymo, 6 KOHEYHOM
cueme, 6Kyne cO CHUMCEHUeM NPOYESHMHOU CMABKU 6e0em K POCHY YeH aKyull
Ha hoHO0BOM pblHKeE.

Daxm Ne 3
OOHO3HAYUHO MOJICHO YMBEPHCOAMb, UMO NPOYEHMHbIE CMABKU NO
Kpeoumam u 6K1a0am HAnNpamyro 3a8Ucsm om YpOosHs UH@IAYUYU 8 CIpaHe.

13



IIpasuno 1:

ECJIN npoyenmusie cmagku pacmym M Hano2ogvle cmasku CHUNCAIOMCSL
TO yenwvt akyuii 6yoym pacmu
IIOAICHEHHUE
CHudiceHue  Han0208020 OpemMeHu 6 cmpane 6edem K  YCKOPEHUIO
9KOHOMUYECKO20 pOoCmd, 4Ymo, 6KYNe CO CHUNCEHUeM NPOYEHMHOU CMABKU,
gedem K pocmy yeH akyuii Ha (poHO080OM pbIHKe.

Ilpasuno 2:

ECJIU yposenv ungasayuu gvicoxuil

TO npoyenmmnvie cmasku pacmym

IIOAICHEHUE

llpoyenmuvle cmasku no Kpeoumam u 6K1A0AM HANPAMYIO 3A8UCAM OM YPOGHS
ungrayuu 6 cmpate.

B kadyecTBe BHYTpEHHETO sI3bIKa JJIs TaHHOW 3a7adu ObL1 BeIOpaH Visual
C#, xoTophIii UCIIONIB3YeTCs B cpeje mporpammupoBanus Visual Studio. Dror
S3BIK  HMCIIOJIb3YET TMPHUHIMIIBI 00BEKTHO-OPUEHTHPOBAHHOTO W BHU3YaJIbHOTO
IpOTrPaMMHUPOBAHUS.

B nmanmHOM mpoekTe 0a3a 3HaHWM coxpaHseTcs B oauH (aitn ¢
pacmpenuem * XML.

3.3.2 [Ipumep peanu3anun HEYETKON IKCIEPTHON CHCTEMbI

B oOcCHOBe HEYETKOM JIOTMKH JIEKUT TEOpUSI HEUYETKUX MHOKECTB,
u3jioxkeHHass B cepuu padot JI. 3ame B 1965-1973 romax. MaremaTtuueckas
Teopusi HEYeTKUX MHOXkecTB (fuzzy sets) m Hewerkas noruka (fuzzy logic)
SBJISIOTCS. OOOOIIEHUSIMU KJIACCMYECKOM TEOPUU MHOXKECTB M KIIACCUYECKOM
dbopmasibHON JTOTUKK. OCHOBHOM NMPUYMHOM MOSBJIEHHWS HOBOW TEOPUHU CTaJIO
HaJMyue HEYETKUX U MPUOIMKEHHBIX PACCyKJACHUN MPU ONMHCAHUU YETOBEKOM
MPOIIECCOB, CUCTEM, OOBEKTOB.

Nudopmarnmonnsie cuctembl, 6a3upyomuecs: Ha HEYETKUX MHOXKECTBaX U
HEUYETKOM JIOTUKE, HA3bIBAIOT HEYETKUMU CUCTEMaMHM.

I{OCTOI/IHCTBa HCYCTKUX CUCTCM:

* (QyHKIMOHUPOBAHHUE B YCIOBUSIX HEONPEAEICHHOCTH;

* ONEepUPOBAHUE KAYECTBEHHBIMU U KOJIMYECTBEHHBIMU JTaHHBIMY;

® JCIIOJB30BaHUE DKCIIEPTHBIX 3HAHUM B YIIPABIICHUH;

* TIOCTPOCHHE MOJIEeH MPUOIMKEHHBIX PACCYKICHUIN YEeTOBEKa,

® YCTOMYMBOCTb IPU JEMCTBUM HA CUCTEMY BCEBO3MOXKHBIX BO3MYILIEHUH.

14



HGI[OCTaTKaMI/I HCYCTKUX CUCTCEM ABJIAKOTCA:

®* OTCYTCTBUE CTaHIAPTHOW METOJUKH KOHCTPYHPOBAHUS HEUYETKHUX
CUCTEM;

®* HEBO3MOXHOCTb MATEMAaTH4YECKOIrO AaHadu3a HEYETKUX CHCTEM
CYIIECTBYIOIIUMHU METOIAMU;

* MPUMEHEHHE HEYETKOIO MOAXO0Aa M0 CPABHEHUIO C BEPOSTHOCTHBIM HE
MPUBOJUT K MOBBIIICHUIO TOYHOCTH BBIYUCIICHUI.

AJIFOpI/ITM MaMI[aHI/I OIINCBIBACT HCCKOJIBKO IMOCJICAOBATCIBHO

BBITIOJIHSAIONIMXCA 3TanoB (puc. 4). Ilpu 3TOM KakIblil MOCHEAyIOMMM 3Tam
MOJIy4aeT Ha BXOJ 3HAYEHUs, TOJyUYECHHbIE Ha MPEbIAYIIEM IIare.

DOpMUpOESHE
PHHP EsaMbMELMA ﬁrpEerDBaH“HE ARTHEMEILMA . Akkwynwposaljwe Dedazerdieanma
Gazk | Npaemn pl=F.ytiedalal S0 7 ] NoA33KAFHEHHH SIKNHIHEHHIA

Puc. 4. Anroputm Mamaanu

[Topsnok anropuTmMa HEYETKOTO BhIBOAa MaMIaHu:

1. @opmuposanue b6asvl npasu..

baza npaBuil — 3TO MHOXECTBO MPaBWJI, TI€ KaXIOMY IMOJA3AKIIOYEHHUIO
COIOCTABIISACTCA ONPEIETECHHBIN BECOBOU KOA(PPUIIUEHT.

baza mnpaBun MOXET HMETh CleAylomMid BuA (s npuMepa
UCTIONIB3YIOTCS TIPABUIIA TIPOAYKIIMOHHOM MOJIEIIH):
RULE 1: IF «Condition 1» THEN «Conclusion 1» (F1) AND «Conclusion 2»

(F2);
RULE 2: IF «Condition 2» AND «Condition_3» THEN «Conclusion_3» (F5);

RULE n: IF «Condition_ky THEN «Conclusion (q-1)» (Fq1) AND
«Conclusion_g» (Fy),
rane Fi — BecoBble KO3(PUUMEHTHI, O3HAYAIOLIME CTENEHb YBEPEHHOCTH B
MCTUHHOCTH TMojiydaemoro noazakitoueHus (1 = 1..q). [lo ymoiuanuio BecoBoi
kod(dunueHT mnpuHUMaeTcs paBHbIM 1. JIMHTBHCTHYECKHWE TepeMEHHEIE,
MPUCYTCTBYIONINE B YCIOBUSAX, HA3BIBAIOTCS BXOIHBIMH, a B 3aKITIOYCHUSIX—
BBIXO/THBIMU;

N — 9UCII0 TIPaBUJI HEUCTKUX PO TYKIIHHA;

M — KOJI-BO BXOIHBIX MTEPEMEHHBIX;

S — KOJI-BO BBIXOJIHBIX TIEPEMCHHBIX;

K — oOmiee unciio moayciioBuii B 6a3e mpaBu;

g — oO111ee YnciIo MOI3aKII0UEeHUH B 6a3e nmpaBuil.

2. Daszzugpuxayus 6X0OHbIX NEPEMEHHBIX.
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DTOT 9STal 4YacTO HAa3bIBAIOT TPUBEACHHEM K HEYeTKOCTH. Ha BXoj
NOCTYMNalT chopMHUpOBaHHAas 0a3a MpaBUJI U MAaCCUB BXOAHBIX AaHHBIX A = {a;,
..., dm}. B 2TOM MaccuBe cojepskarcs 3HAUEHHsS BCEX BXOIHBIX NMEPEMEHHBIX.
[lenapto 3TOro aTama sBISIETCS MOJIY4YEHUE 3HAYCHUN MCTUHHOCTU JJIsl BCEX
NOAYCIOBUM #3 0a3pl MpaBWi. ITO MPOUCXOAUT Tak: M KaXKIOro U3
MOAYCJIOBUM HaxXoauTcsl 3HadueHwe b; = (aj). Takum oOpa3om mosydaercs
MHOKecTBO 3HaueHui b; (i = 1..K).

[IpuMedanue— MaccuB BXOJHBIX JIaHHBIX CHOPMHUPOBAH TaKUM
00pa3oM, YTO i-bIil AIIEMEHT MacCHUBa COOTBETCTBYET 1-OM BXOJIHOI NEpEeMEHHOM
(HOMep TIepeMEHHOM XPAHUTHCS B IIEJTOYUCICHHOM IOJIe «1d»).

3. Aepezuposanue nodyciosuii.

Kak yxe ynoMuHanoch BEIIIE, YCIOBHE MPABHIA MOKET OBITh COCTABHBIM,
T.€. BKJIFOYATh MOyCIIOBUS, CBSI3aHHBIE MEKYy COOO0M IIPU MOMOIIU JOTUYECKOMN
onepanuu «ANDy». Ilenpto 3TOro srtama sBISETCS ONpENETICHUE CTENEeHU
HUCTUHHOCTH YCJIOBUHM JUISI KaXJOro MpaBHJIa CUCTEMbl HEYETKOTO BBIBOJA.
VYHpoIiieHHO TOBOPS, JIsl KaKJIOTO YCJIOBHS HAXOJUM MHUHHUMAJIbHOE 3HAYCHHE
HUCTUHHOCTH BCEX €ro0 MOycloBUi. @OpMaIbHO 3TO BHITIISIUT TaK:

¢j = min{b},
rne  j=1.n;

| — YHMCII0 U3 MHOYKECTBA HOMEPOB ITOTYCJIOBHI, B KOTOPBIX y4acTBYET j-
ast BXOJTHAs TTIepeMEHHasl.

4. Akmusuzayus no03axKi0yeHull.

Ha sTomM »Tame mpoOMCXOMHUT MEpexo]l OT YCIOBUH K TOM3AKIIOYCHUSM.
JInst KaXKI0ro moA3aKII0OYCHUS HAXOAUTCS CTEIIEHbh HCTUHHOCTH d; = Ci-Fj, roe 1=
= 1l..q. 3aTeM, OmATH K€ KaXJAOMY 1-My TOJ3aKIIOUYEHHUIO, COTOCTABIISCTCS
MHOkeCcTBO D;j ¢ HoBoW ¢yHKUMeW mpuHAUIe)KHOCTH. EE 3HadeHwue
onpeensieTcs Kak MUHMUMYM u3 d; W 3Ha4YeHHs (QYHKIMH TPUHAIICKHOCTU
TepMa W3 TOMA3AKIIOYEHHA. OTOT METOJl HAa3bIBACTCS Min-aKTUBHU3AIUEH,
KOTOPbIN (hOpMAaJIbHO 3aIUCHIBACTCS CIEAYIOIIMM 00pa3oMm:

wi(x) = min {d;, wi(x)},
rae  Wi(X) — «akTuBH3UpPOBaHHANY (DYHKIIHS TPUHAIICKHOCTH;

Wi(X) — byHKIMS TPUHAAICSKHOCTH TepMa,

di — cTeneHb UICTHHHOCTH i-T'O TIOJI3aKJTFOUCHUSI.

HNrak, 1memp 93TOro dTama — O3TO TOJYYCHHE COBOKYITHOCTH
«aKTUBU3UPOBAHHBIX» HEUETKUX MHOXKECTB Dj J71s1 KaXK0T0 M3 MOA3aAKITIOUCHUA
B 0aze npasui (1= 1..q).

5. AKKyMYynAyus 3aK104eHu.

[{enpro 3TOrO ATana SBISICTCS MOJTYYSCHUE HEUETKOT0 MHOYKECTBA (MU UX
OoOBeAUHEHUS) JUIS KaXKIOW W3 BBIXOJHBIX TICPEMCHHBIX. BBITONHICTCS OH
CICAYIOIIMM  00pa3oM: 1-i  BBIXOJHOW TEPEMEHHOM  COIMOCTABISETCS
o0benuHeHne MHOXkecTB Ei = U Dj, rae j — HoMepa MoJ3aKII0ueHHi, B KOTOPBIX
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ydacTBYyeT i-s1 BeixoqHas nepemersas (1 = 1..s). O0bennHEHHEM ABYX HEYETKUX
MHOKECTB SBJISIETCSI TPEThE HEUETKOE MHOXKECTBO CO CleAyromie (yHKiue
MPUHAAJIEKHOCTH:

i(x) = max {p(x), p2(X)},
riae W(X), Ha(X) — byHKIMH MpUHAAISKHOCTH 00BETUHIEMBIX MHOYKECTB.

6. /legpazzughurxayus 861x00HbIX NEPEMEHHbIX.

Henp nedaszzudukanuud — MOJYYUTh KOJIUYECTBEHHOE 3HAa4YeHHUE (Crisp
value) jutst KaXKI0W M3 BBIXOJTHBIX JIMHTBUCTHYECKUX MEepeMEHHBIX. DopMaIbHO
9TO TPOUCXOIUT cheayromuM obOpazoM. PaccmaTtpuBaeTcst i-1 BBIXOMHAS
nepeMeHHasi ¥ oTHocsIIeecs K Hell MHokecTBO E; (1 = 1..s). 3arem npu moMorm
Merona nedaz3udpukanvy HaXOAUTCS HUTOTOBOE KOJIMYECTBEHHOE 3HAUYCHHE
BBIXOJTHOM mepeMeHHOM. B jaHHOW peanuzalnuu anropuTMa HCIHOJb3yeTcs
METO/I IIEHTpa TSKECTH, B KOTOPOM 3HAUYCHHUE 1-i BBIXOJHOW MEPEeMEHHOM
paccumuThIBaeTCs Mo hopmyse

ax

M
_ Sty om0

O (0dx
rae  Ki(X) — GyHKIUS OPHHAIIEKHOCTH COOTBETCTBYIOIIETO HEUYETKOIO
MHoOkecTBa Ej;
Min 1 Max — rpaHulibl yHUBEpCYMa HEUETKUX TIEPEMEHHBIX;
Yi — pe3yabTar aedazzuduxanuu.

Jnarpamma kinaccoB Heu€Tkorn DC Mamaanu gaHa B puioKeHuu [ .

i

3.4 CopepxaHue 4YeTBEPTOro pasgena «IKCHEPUMEHTAJIbHBII
aHAJIU3»

JIyist 3a1muThl KypcoBOi paboThl Ha OIEHKY «OTIWYHO» 00s3aTeIbHBIM
YCIIOBUEM SIBIISICTCA HAJIM4YME YETBEPTOTO pasnena paboThl, MOCBSIIEHHOTO
pe3ysbTaTaM MPaKTHUYECKOTO MPUMEHEHHS CUCTEMBI.

B nmamHoM pa3zmene AOMKHBI  OBITH  00S3aTEIBHO  TPEACTABIICHBI
CKPUHIIIOTH padOTBl MPOTPAMMBI, BBIMOJTHCHUS €€ OCHOBHBIX (YHKITHH.
JIOJDKHBI OBITH OTPaXKEHBI PE3YNbTAThl PaOOTHI MHTEIUICKTYaIbHON CHCTEMBI B
BUJIC 3aKJFIOUCHUN, MPABHJI MPOAYKIIMOHHOW MOJICTH C TOSICHCHUSMH, KaKUM
o0pa3oM ObUT JOCTUTHYT pe3yJbTaT, W yKa3aHbl HEYETKHE KOIPUIIMEHTHI,
OTpaXkarolue CTENICHb TOYHOCTH BBIBOJIOB.

MOXHO OTpasuTh pe3yibTaTbl CUTHAJIOB HEUPOKOHTPOJUIEPOB B BHUIE
TaOJIHI] YMCTIOBBIX JAHHBIX, TPUBS3AHHBIX K KOHKPETHHIM MOMEHTaM BPEMEHHU, a
TakK€ TI0Ka3aThb CKPUHIIOTaMHU TIOBEICHHE poOOTa TMOJ] YHPaBJICHUEM
HEHPOHHOW CEeTH, €ro CIOCOOHOCTh BBHITIOJNHATH TpeOyemble IEHCTBUS B
HEOOXOIMMOM TTOPSIIKE.

[Ipu BbIOOpEe TEMAaTHKKW (PUHAHCOBO-DKOHOMUYECKHX MPEIMETHBIX
oOnacTelt, 0053aTeIbHO OTPA3UTh 3aKIIOYCHUS MHTEIUICKTYaIbHOW CHCTEMBI O
KIJTFOUEBBIX YHCIIOBBIX IMOKA3aTeIsAX (CTOMMOCTH, M3JICPKKH, KOTUPOBKH) U UX
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CpaBHCHHC C H€O6XOI{I/IMBIMI/I SHAYCHUAMU JJIAA TMMOATBCPKIACHUA HOCTUKCHUSA
OcJIn CoO3aaHusA CUCTEMBI.

4 Tlpumepsbl TEM KYPCOBBIX padoT

1. Pazpabotka cucremsl ynpasienus | T-otaenom.

2. OKCIEpPTHAsE CUCTEMA HWHTEIUIEKTYaJbHOM MOIIEPKKH NPUHATUS
pelieHuit Ipu TUarHoCTUKE 3a00JIEBaHMUS.

3. CucteMa HMHTEIJIEKTYaJIbHOTO KOHTPOJSI KAauecTBa BBITYCKAeMOM
MPOAYKIIUU.

4, WNHTennekTyanbHas cucTeMa NoCTPOSHHUS KapThl MECTHOCTH Ha 0ase
rpadoBoii Mmogenu.

S. EcreccTBeHHO-s3bIKOBasE  CHCTEMa  YIpaBICHUS  yCTPOWCTBOM
MOCPEACTBOM T'OJIOCOBBIX KOMaH]I.

6. WNHTennekTyanbHass CHCTEMA YIPABICHUS MOPEANPUITHEM C
bperiMoBoii 0a301 3HAHUIA.

7. Pa3paboTka cucCTeMbl yNpaBlieHHUS pPACMO3HABAHUS H300PAKEHUS
Ha 0a3e aropuTMOB KJIACTEpU3AIIMN U300paKEHUS.

8. Pa3zpaboTka cucTeMbl TEXHUYECKOTO 3peHUs Ha 0a3e HEMPOCETEBBIX
TEXHOJIOTUH.

Q. WNuremnexryansnas CIIIP ¢ ¢yHkumei pacno3HaBaHUsS CUTYaIUH

Ha 0a3e acCOMaTUBHOMN MaMsTH.

10. HHTremmekTyalbHas CHCTEMa aHaiu3a TMOBEACHUS (OHIOBOTO
pBIHKA

11. HeiipoceTeBas cucteMa MPOTHO3UPOBAHHUS KYPCOB BaIIOT.

12. AreHTHas cCMCTEMa WHTEIUICKTYaJbHOTO TIOWCKA B ceTH IHTEepHET.

13. Tlouck omTHUMaNbHOTO IMyTH Mepenadyn Tpaduka ¢ MPUMEHEHHEM
F€HETUYECKUX AJITOPUTMOB.

14. Cuctema ynpanenus aBToTpadPuKom i TpymIbl MEPEKPECTKOB
HAa OCHOBE HEMPOCETEBBIX TEXHOJIOTHM.

15. Heuétkas skcniepTHas cUCTeMa MPOMBIIIIICHHOTO MPEITPUSITHS.

16. Heuértkas sKcmepTHas CHCTEMa KOMIIAHHHM IO MPEIOCTaBICHUIO
TEIEKOMMYHUKAITUOHHBIX YCIIYT.

17. ®uHaHCOBBIM aHaNU3 MPEANPUATHS C MPUMEHEHHEM TEXHOJOTHMA
Data Mining.

18. HWuremnexkTyalibHas CHUCTEMa IPOTHO3UPOBAHUS PEHTAOEITHLHOCTH
TIPEANPUSITHS.

19. HeiipoceTeBas cuctema Jjisi MOACIMPOBAHUS HEOKOPTEKCa.

20. MexaHu3M JIOTUYECKOI0 BbIBOJA BO (peiiMOBOIi Oa3e 3HAHUM.
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IIpuioxkenue A
®opMa TUTYJBHOTO JIUCTA KyPCOBOii padoThl

MuHHCTEPCTBO HAyKU U BhIcIIero odpazoanus Poccuiickoit denepannu
OBI'OY BO «KybaHckuii rocyJapCTBEHHBIN TEXHOJIOTMUECKUI YHUBEPCUTET
(®I'BOY BO «KyoI'TVY»)

NucTuTyT
Kadenpa
Hanpagiienue moarotoBku

(KOO U HAUMEHOBAHUE HANPABIEHUSL HOO20MOBKU)

[Tpoduns

(HaumeHoganue npopus)

KYPCOBAS PABOTA

10 AN CHOUIIIINHC

(naumenosanue oucyuniumot)

Ha TEMY:

(mema xypcosou pabomut)

Beimonaui(-a) ctyneHt(-ka) Kypca TPYIIIBI

(Ppamunus, ums, omuecmeo)

JonymeH k 3ammure

(0ama)
PykoBoauTenb (HOPMOKOHTPOJIEP) pabOThI ®amunusa 1.0.
(0onarcocmsb, noonucey, dama)
3amuiied Ouenka

(oama)

Yj1eHbl KOMUCCUU

(noonuce, oama, pacuupposxa noonucu)

Kpacuonap
20 1.
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Hpuioxenue b
®opma 3a1aHUs HA KYPCOBYIO padoTy

OBI'OY BO «KybaHckuii rocyJapcTBEHHBIN TEXHOJIOTHUECKUN YHUBEPCUTET

(®I'bBOY BO «KyoI'TVY»)
NuctutyT

Kadenpa

HaHpaBJIeHI/Ie IIOATrOTOBKH

(k00 u Haumenosanue nanpasnenus NOO20MOBKU)

[Tpoduns

(Haumenosanue npouis)

YTBEPXJIAIO
3aB. kadeapoit

20

3AJJAHUE
Ha KypCOBYIO paboTy
Crynenry(-kxe) Kypca__ TPYIIIbI

Tema pabGoThI:

(YTBepkAeHa yKazaHUEM TUPEKTOpa UHCTUTYTa N OT 20 1)

[1nan paboTHI:
1.

2.

3.

O06BeM paboTHI:
a) TMOSICHUTEbHAS 3aIKiCKa c.
0) WLTIOCTPaTUBHASI YaCTh JUCT(-0B).

Pexomennyemas nureparypa:
1.

2.

3.

Cpok BbINOJIHEHUS PAOOTHI: C
CpoOK 3aIIuTHI:

JlaTa BeIIa4y 3a0aHUS:

Hata cnauu paboThl Ha Kadeapy:

PykoBoauTenb paboThbl ®amunus 1.0.

(0ononcnocms, noonuce)

3agaHue MPUHSI CTYACHT damumna U.0.

(noonucyv)
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IIpuioxenue B
IIpumep opopmienus pedepara

Pedepar

Kypcosas pabora: 45 c., 5 puc., 3 Tabi., 22 UCTOYHUKA, 3 TPHUIOKEHUS,
WJUTFOCTpATHBHAs YacTh — 2 nucta popmata Al.

UHTEJUJIEKTYAJIBHASL CUCTEMA, HEUETKAS DKCIIEPTHAS
CUCTEMA, WCKYCCTBEHHBIM WHTEJUIEKT, BA3A 3HAHUM,
MEXAHU3M JIOTUYECKOI'O BBIBOJIA, HAKOIUIEHUE 3HAHMU,
OOPMAJIN3ALIS 3HAHUM, ®UHAHCOBBIE AKTUBBI, ®OHJIOBbIN
PBIHOK

B nanHOW KypcoBOW pa0oTe pellleHa 3ajada CO3JaHUsl HEUYETKOU
AKCHEPTHOM CHUCTEMBI ISl MPEAMETHOM 00JIaCTH yNpaBieHUs (PUHAHCOBBIMU
akTuBaMu Ha (GOHJOBOM phiHKe. Hakomiena ©0a3a HEYETKUX 3HAHUM,
OTpa)KarolIasi OMbIT CHEIHATUCTOB MO JOCTH)KEHUIO HAWIYYIINX PE3YIhTATOB B
ynpaBieHud (UHAHCOBBIMU aKTUBaMHu. Peain3o0BaH MeXxaHU3M HEUETKOTO
JIOTUYECKOTO BBIBOJA, CIIOCOOHBIA HAaXOJUTh PEIICHHE MPUKIATHBIX 3a/ad IO
co3fgaHHoi Oaze 3HaHuil. Co3jgaHHas HEYETKAsE HKCIEPTHAs CUCTEMa TOTOBa K
MPUMEHEHUIO B MPOU3BOJICTBE U OU3HECE.
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Hpuioxenne I

JInarpamma KJIaccoB HEYETKOM IKCIEPTHOM CHCTEMBbI

Rule

conclusions: List<Conclusion®

Algarite

b= rdani Al gorithim

conditions: List<Condition=

-  numberdfConclusions:
-  numberdfConditions:
-  numberdflnputvariables: int

int
int

+ getConclusiona)) : List<Conclusion>
+ getConditions) : ListzConditions - numberdfQutputvariables: int
- numberdfRules: int
- mles: List<Rule=
Conditian Conclusion - ac-:turn!.llati-:-n(List{Acti}ratedF.uzg.rSetbj:ListﬂUni-:nanFuzg.rSeis.‘:-
- adtivation{daouble): List<Activate dF uz=y5Set>
- mweight: double - aggregationfdouble[]) : double]]
- defuzzification(List<UnionOfF uzzySets=] : dauble[]
+ getWeightl): double + executeldouble]], List=Rule=): double[]
+ zefifeight’double) : waid - fuzzification{double) : double[]
%7 - integraliFuz=ySetliface, boolean): double
Staterment
- term: FuzzySet ActivatedFuzzySet UnionOf Fuzzy Set=
- wariable: VWariable
- truthlegree: double - fuzzySets: List<Fuz=ySetr
+ getTerm : FuzzySet
+ getWariable() : Wariable - getfctivatedwalueldouble) :double + addFuzzySetFuzzySet) : woid
+ zetTermiFuzzySet) : vaid + getWalueidouble): double - gethaxvfalueldouble) :double
+ setWariablelVariable) : void + zetTruthDegreefdouble) : waid + getUalue(dnL:hlej:dnuble
|
I
wWariable Y:"
- id:int FuzzySet winterfacex
+ terms: SetsFuzzySets A FuzzySetface
+ getWalueldouble): double + getWalue(double): double
+ getld]: int
+  =zetld(int) : void
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