MiHicTepcTBO OCBITH i HAYKH, MOJIOJI TA CIIOPTY Y KPaiHU
3anopi3bKuil HAiOHAJbHUH TeXHIYHUI yHIBepcHTeT

3ATBEP/KYIO
[Tepmmit mpopexTop

B.I'. [IpymuikiBchkuit

" " 2012 p.

POBOYA HABYAJIBHA ITPOTPAMA JUCHUIIJITHA
"HeuiTke nporpamyBaHHs"

0501 "Tadopmaruka Ta odounciaroBanbHa TexHika", 6.050103 "IIporpamua iHxeHepis"

(rasry3b 3HaHb, HAIPSIM MiIrOTOBKH)

cruemanbHICTh 8.05010301 "IIporpamue 3a0e3neuenss cucrem"

Kadenpa [IporpamHi 3acobu
@aKkyabpTeT [HbopMaTHKKU Ta 00YUCIIIOBATBHOT TEXHIKH
Kinpkicts ronun
Kypcose npoe-
dopma VYcrworo, 3aiik, ce- Icrur, KTyBaHH:L., ce-
HaBYaHHA Kpr CeMGCTp ron. /K (18 MECT CEMECT mecTp / Kpeau-
/Kpel. Texuii J1a6. po- Ipakr. |Camoct. poboTa P P P/ Kpen
CKII11 TH
6OTI/I 3aHATTS CTyACHTa
Henna | V 9 162/ | 16 16 — 130 9 — —
4,5
3aoyHa

Pob6oua mporpama ckiajeHa Ha OCHOBI OCBITHbO-IPO(ECIHOI mporpaMu BUILOT OCBITH 3
31 cremiaabHOoCcTl 8.05010301 "Ilporpamue 3ab0e3meuyeHHs cUCTEM', 3aTBEPIHKEHOI V

2010 p.

Po6ouy nmporpamy ckiaB K.T.H., gomeHT C.O. Cy660TiH

Po6oua nporpama 3atBepkeHa Ha 3acinanfi kadeapu "[Iporpamui 3acodu”
[TpoTtoxon Ne 14 Bix "8" uepBHs 2012 p.

Po6oua nporpama noroxeHa 3 BUIyCKOBOIO Kaeaporo
"8 uepBHs 2012 p. 3aB. kadeapu (B.I. Iy6poBin)

CxBaJieHO:
I'omoBa HMK ¢axkynbreTy (M.M. Kacpsn).




1 META 1 3ABJIAHHS BUKJIAJAHHSA JTUCHUILITHHA,
ITI MICIIE B HABYAJIBHOMY IPOIIECI

1.1 MeTa BUKJIAJaHHA TUCHMILTIHA

Memoro Kypcy € BUBYEHHSI TEOPETUYHUX OCHOB Ta MPAKTUYHHUX ACHEKTIB BUKOPHUC-
TaHHS HEYITKOTO MPOrpaMyBaHHS JJIS MPOEKTYBAaHHS CUCTEM HITYy4HOro iHTenekty. Ilia-
rOTyBaTH CTY/CHTA 10 €(PEKTUBHOIO BUKOPUCTAHHS CYYaCHHUX JIOCATHEHb HEUITKOI JIOT1KU
y MoJanbliid npodeciiHii AisNIbHOCTI; JOMOMOITH Ha0yTH HAaBUYKU MPAKTUYHOT POOOTH
13 MPOrpaMHUMH 3aco0aMu JJisl IHTENEKTyaJbHUX OOYMCIIEHb; HABUUTU CTYJEHTIB BHUKO-
PUCTaHHIO TEXHOJIOT1H OOYMCITIOBAIIBHOTO THTENEKTY JIs BUPIIICHHS MPUKIAAHUX 3a]ad
aHayi3y Ta MPOrHO3YBAaHHS CTaHy CKJIaJHMX O00'€KTIB Ta MPOILECIB YIPABIIHHS Ta MPOEK-

TYBAaHH:.

1.2 3aBaaHHg BUBYECHHSA JUCHHUILIIHA

BHaCJIiIIOK BHUBUYCHHA I[I/IC]_II/IHJIiHI/I CTYACHTH TMOBUHHI :

— pPO3YMITU MpoOJIeMH, SIKI BUHUKAIOTH M1 4ac MoOYyJ0BU Ta MPU BUKOPHUCTAHHI
CYy4YaCHUX CUCTEM IITYYHOI'O IHTEJEKTY;

— O3HAHOMMTHCS 3 OCHOBHUMU NPUHIIMIIAMHU OOYUCITIOBAJILHOTO 1HTEIEKTY;

— BHMBYMTH OCHOBHI MaT€MaTH4HI1 3aCOOM OOYHCITIOBAIILHOTO IHTEJICKTY.

VY pesynbTaTi BUBYEHHS TUCIMIUIIHU CTYAC€HTH TOBUHHI:

3Hamu .

— METOJH IHTEJNEKTyaJIbHOI 00pOOKHU JaHUX;
— OCHOBHI omeparlii Ta BU3HAUYCHHS HEYITKOI JIOT1KH;

— €JIEMEHTHU TeOopii IUTYYHUX HEUPO-HEUITKUX MEPEK;

— MOJeJN HEMpOeIEeMEHTIB Ta TXH1 BIIACTUBOCTI;



MO/IeJIi Ta METOJIM HaBYaHHS IITYYHUX HEHPO-HEUITKUX MEPEK;

Cy4yacH1 IporpamHi 3acoou st moOyA0BH HEUITKUX MOJIENEH;

crocobu BUI0OyTKY 1H(pOpMaIlli 3 HEMpO-HEUITKUX MOJEJel Mg aHali3y CKJa-
JIHUX 3aJIC)KHOCTEH;

KpUTEPii NOPIBHIHHS MOJIeNIel Ta METO/11B HABYAHHS HEUPO-HEUITKUX MEPEK.

BMIMU.:

BUOUpaTH QopMajbHUN anapatT JJsl MOJaHHS 3HAHb B yMOBaxX pO3pOOKH eKcIie-
PTHUX CUCTEM, BUXOJISIUU 3 OCOOJIMBOCTEN 3aCTOCYBaHb;

aHaJI3yBaTH Ta 3aCTOCOBYBATH ICHYIOUI, a TIPU HEOOXITHOCTI CTBOPIOBATH HOBI,
3aco0u peanizallii 1eCKpUIITUBHUX MOJEJEH Ta CTpaTerid 1 METO/iB BUBEICHHS
JUTSL HEUITKOJIOTTYHUX MOJIeNied MOoAaHHs 3HaHb B YMOBaX aBTOMAaTHU30BaHOI0 abo
HEAaBTOMATU30BAHOI'O IMPOEKTYBaHHS 3a JOMOMOrOI CYYaCHHX MPOTrpamMHUX 1
TEXHIYHHUX 3ac001B, BUKOPUCTOBYIOUH NPOLETypH BUOOPY Ta MPOEKTYBAHHS;
OyayBaTH HEYITKY MPOAYKIIIHHY MOJIETb 3HAHb JIJI PO3B’sI3aHHS 3a7a4 3 00J1acTi
HITYYHOTO 1HTEJEKTY 3a JOMOMOrol0 (OpMallbHUX MOB, BUKOPUCTOBYIOUH (DAKTH
Ta MPaBUIIA;

3M1MCHIOBATH BUOIp MPOTpaMHUX 3aCO01B JIJIs1 CTBOPEHHS HEUITKUX 0a3 3HAHb;
pPO3pOOIIATH HEUITKI 0a3u 3HaHb 3a 1H(OPMAIIEID, OTPUMAHOIO 3 PI3HOMAHITHUX
JpKepen abo eKCHepTiB B yMOBax 0araTOEKCHEPTHOI'O CEPEIOBUINA 3a JIOIOMO-
rOl0 MOB TIOJIaHHSI 3HaHb, MOB NIPOTPaMyBaHHS MITYYHOTO IHTEJIEKTY, BUKOPHC-
TOBYIOYM METOJM BUBEJICHHS 1 MPUIHATTS PIIIEHb 3 HEYITKUMH Ta KOH(IIKTY-
IOUMMH 3HAHHSIMHU, METOJM ONTUMI3allii PillleHb;

PO3POOIIATH HEYITKI €KCHEPTHI CUCTEMHU 3a 3HAHHSIMHU EKCIEpTIB MpPeIMETHOi
rajy3i B yMOBax cjlabo CTPYKTYpOBaHUX MPEIMETHHUX Tajly3ed 3a JIOMOMOIOI0
00O0JIOHOK €KCIIEPTHUX CUCTEM, BUKOPUCTOBYIOUM TE€XHOJIOT1] HAOYTTS eKCcrepT-
HUX Ta eMIIPUYHUX 3HAHb, METOU PO3Ii3HaABaHHS 00pa3iB;

pO3po0IIATH 3ac00M HAOYTTS 3HAHb Ta MEXaHI3M MOSICHEHb B YMOBax po3poOKu
EKCIIEPTHUX CHUCTEM Ta pILIEHHS 3a7ay 3 00JIacTi MITYYHOTO IHTENEKTY 3a JAOIO-

MOT'OX0 IIPpOTrpaMHOT O 33663HC‘ICHHH;



— pO3po0JATH CTpaTerii Ta METOAW BUBEACHHS JJI HEUITKOJIOTTYHUX MOJENeH mo-
JaHHS 3HaHb;

— pOo3po0JsATH, OLIHIOBATU Ta BUKOPUCTOBYBATH MEXaHI3MH JIOTTYHOTO BUBEIEHHS
B YMOBaX po3pOOKH CUCTEM IITYYHOT'O IHTEIEKTY;

— BHUKOPHCTOBYBATH METOIM HEUITKOI JIOT1KHU JUIsl OOPOOKH JTaHUX;

— OyayBaTH HEMPO-HEUITKI MOJEI1 3aJIeKHOCTEH.

— 3aCTOCOBYBATH €MITIpUYHI METOAM Ta 3aco0M IHXKEHepili MporpaMHHUX 3aco0iB
JUIsl CTBOPEHHS IHTEIEKTYaIbHUX CUCTEM;

— TOpPIBHIOBAaTH METOJIM Ta MOJIEJ1 IITYYHOTO 1HTENIEKTY;

— BUpINIYBaTU 3a/Ja4yl aBTOMAaTHU3alli MIATPUMKH HPUUHATTS PpIillIEeHb, PO3IMI3HA-
BaHHA 00pa3iB, A1arHOCTUKH, KJIacu]iKallii Ta aHai3y JaHUX;

— BHU3HAyaTU Ta BUMIPIOBAaTU aTpUOYTH SKOCTI MOJENIeW MITYYHOrO IHTEJEKTY Ta
MpOrpaMHKX 3aC00iB, IO TX peanti3yloTh;

— BHUKOPHCTOBYBAaTH METOAM 1IeHTU]IKaIII] Ta Ki1acudikamii iHpopmallii;

— 1imeHTU(]IKyBaTH MapaMeTpyd MaTeMaTUYHOI MOJENi, aHai3yBaTH a/IeKBAaTHICTb
MO/l peaIbHOMY 00’ KTy abo MpoIiecy;

— pO3pOoO0JATH PO3MOAUICHI CUCTEMH HITYYHOTO IHTENEKTY B YMOBaX OOMEXEHHS
pecypciB Ta HEOOX1THOCTI IEKOMIO3UIIIT 3a1a4 00poOKu 1HpOopMaIii;

— TMOJaBaTU pe3yJbTaTH HEMPOOOUHUCIEeHb Y rpadiuHii Ta TabnuuHii Popmax;

— aHaJ3yBaTH pe3yJbTaTH NOOYAOBH Ta BUKOPUCTAHHS HEUITKHX MOJEIIEH.

1.3 3B 430K i3 IHIIMMU JUCHUNJIHAMHA

BuBuenns ganoi nucuuIuiiHu 0a3yeThCs Ha 3HAHHSX, OJIEPKAHUX TNPH BUBYEHHI1
muciuiutid "EMnipuyHi Metonu nporpamHoi iHxeHepii”, "uckpeTHi ctpykrypu", "IHTe-
JeKkTyanbHui aHaniz nanux", "[HrenekryanbHi cuctemu", "MareMaTH4YH1 METOIU OTITUMI-
3aIlii Ta JOCJIKEHHsI orneparrii'.

OTtpumani 3HaHHS OyAyTh BUKOPUCTOBYBATUCSA Y TUILNIOMHOMY MTPOEKTYBaHHI.



2 3MICT JUCHUMIIVITHA

2.1 Ckaan, o0cor i TepMiH BUKOHAHHS 3MiCTOBHX MOAYJIIB JUCUMILIIHA

Momymi Kopotkwii 3MicT MOAyJIiB Po3noin HaB4aIBHOTO Ca- O0cAr HaBaH-
(6710KH 3MICTOBUX 4yacy 3a BUJIaMU 3a- MOC-TiliHa Ta)XEHHS CTY-
MOJIYIIiB) HATh, TOIUH pobora JIeHTa
Jlexuii JIaG. pob. | cTynenrta,
Ne/ron. rom. Tomun | Kpe-n
UTH
1 2 3 4 5 6 7
1. OcHoBu Teopii | [mkeHepis 3HaHP Ta HewiTKicTh. He- 2 12 54 1,5
HEYITKMX MHO- | JICTCPMIHOBAHICTh YIPABJIiHHS BHBe-
JKUH $IK 0a3ucy | JICHHSM Ta eBpUCTW4HI 3HaHHA. bara-
iHTeJIeKTy alIb- TO3HAYHICTh Ta METOIHM ii YCYHCHHSL.
HHUX 00YHCJICHDb Henaniiiai 3HanHs Ta BuBeneHHs. He-
MTOBHI 3HAHHS T HEMOHOTOHHA JIOTIKa.
HeuiTki MHOKHHU, IXHI BIIACTUBOCTI, 4 Nel/6 14
¢dynkuii HanexHocti. Oneparii Hax
HEYITKMMH MHOKHHAMH.
Heuirki BiTHOIIIEHHS Ta omepaliii Hal 2 Ne2/2 12
HUMHU.
2. Mopgeni mna | Hewitki mpoxykuiiiai mpasuina. Me- 2 Ne2/4 24 54 1,5
OCHOBi HeYiTKOI | ToH MOOYIOBH HEYITKOrO JOrTY4HOro
JIOTIKH BHuBeneHHS Mamani ta CyreHo.
Heuitka knacrepu3aiiis sk Miaxig 10 2 22
TIOTaHHS 3HAHb.
3. InTeIeKTy- CrpykTypa Ta  €IEMEHTH  HEH- 2 Ne3/4 24 54 1,5
aJIbHi 004HC- PO-HEUITKUX Mepex.. Mojeni Hel-
JIeHHs1 Ha 0a3i PO-HEUITKHX MEPEXK.
Helipo-HediTKuX | 3acTocyBaHHs HEHPO-HEUITKHX MEpEexK 2 22
Mepex Jy1sl BUJIOOYBaHHsI 3HaHb 3 JIAHUX.
YCBOT'O 16 16 130 162 4,5

2.2 3micToBi MOay.Ti

2.2.1 OcHOBH TeOpil HEYITKMX MHOKUH AIK 0a3UCY IHTEJEeKTYaIbHUX

004YHC/ICHDb

[mxeHepisa 3HaHb Ta HEUITKICTh. HepeTepMiHOBAHICTh YHPABIIHHS BUBEJACHHSIM Ta

€BpPUCTHYHI 3HAaHHA. barato3HauHicTh Ta MeToaM i ycyHeHHsa. HeHaniiiHl 3HaHHS Ta BU-

BeAcHHSA. HermoBHI 3HaHHS Ta HEMOHOTOHHA Jiorika. HeuiTkl MHOKHUHHM, iXH1 BJaCTUBOCTI,

¢byskuii npuHanexxHocti. Onepailii HaJl HEYITKUMUA MHOKMHaMu. HeuiTki BiAHOIIEHHS Ta

orepartii HaJl HUMHU.



Jlekmiit — 8 rog.
JlaGoparopHux po0irt — 8 ro.
Camocriitna po6ora — 38 rog.

Jlitepatypa [1, 7-10].

2.2.2 MoaeJii Ha OCHOBI HEYiTKOI JIOTIKH

Heuitki mpoaykiifini npaBuia. Meroau moOy10BU HEYITKOTO JIOTTYHOTO BUBEICHHS

Mampani ta Cyreno. HeuiTka kiactepusalis K OAX11 0 MOJAaHHS 3HAHb.

Jlekmiit — 4 rog.
JlaGoparopHux po0irt — 4 ros.
Camocriitna pobora — 46 rog.

Jlitepatypa [1, 3-5, 8-10].

2.2.3 InTeseKTya/IbHi 004HCIeHHS HA 0a3i HellPO-HeYITKUX Mepeik

CtpykTypa Ta €JIEeMEHTH HEHUPO-HEUITKUX Mepex.. Mojaen HEeHpOo-HEeUITKUX Me-
pEXK.
3acTocyBaHHS HEHPO-HEUITKUX MEPEX JJIs BUIOOYBaHHS 3HAHb 3 JIAHUX.

Jlekmiit — 4 rog.

JlaGoparopHux po0irt — 4 ros.

Camocriitna pobora — 46 rog.

Jliteparypa [1, 2, 6, 9, 10].



3 IIEPEJIIK IABOPATOPHHUX POBIT

3.1 JIaGoparopHa pooora Nel. HewiTki MHOKMHHU Ta omepaiii 3 HUMH Yy NMaKeTi

MATLAB (8 roa.)

Merta po6otr: OCBOITH OCHOBHI MOHSATTS HEYITKOT JIOT1KUA Ta HABYUTHUCS IPAIIOBATH

13 HEYITKUMH MHOKHHAMMU.

3.2 JIadopaTtopHa podota Ne 2. Mogesi Ha 0a3i Teopil He4iTKMX MHOKUH (4 T01.)

Merta po6otu: OcBOiTH OCHOBHI IPUHIIUIN OOYI0BU HEUITKUX BUBEICHD.

3.3 Jlaboparopna pob6ora Ne 3. IloOynoBa Helipo-HEYIiTKHX MepeK y MaKeTi

MATLAB (4 ron.)

Meta poGoTtu: OCBOITH OCHOBHI NMPUHUUNH NOOYIOBU HEUPO-HEUITKUX MEPEX Y

naketi MATLAB.



4 PO3PAXYHKOBO-I'PA®IYHE 3AB/IAHHSA

Meta BUKOHaHHA po3paxyHKoBo-rpadiunoro 3asnanus (PI'3) — oznaiiomieHHs
CTYJICHTIB 13 Cy4aCHUMHU METOJaMH 1HTEJICKTYaIbHUX O0UHCIICHb.

CryneHTd MaroTh 3a Y3TOJKEHHSIM 3 BUKJIaJadueM oOpaTu OAHY 3 HI)KUYEHaBe-
nenux tem PI'3 Ta BigmoBimHO 10 oOpaHOi TeMHM CaMOCTIHHO MiaiOpaTH MaTepiaiu,
BHUKOPHUCTOBYIOUH PEKOMEHJOBaHY JITEpaTypy 3 Kypcy, NepioANYH1 BUJAHHS, a TAKOX
pecypcu Mmepexi Intepuer. Ha ocHoBI migiOpanux matepiajiiB CTYJA€HTU MalOTh CTHUC-
JI0 BUKJIACTH CYTh METO/IB, 1110 BUBYAIOTHCS, BUKOHATH iX aHaJ13 IMUISIXOM MOPIBHSAHHS
13 BIIOMUMHM METOJAaMH, BUBUMTH MpPOrpaMHe 3a0€3MeUYeHHs, 10 peani3ye i METOIH
Ta 03HAMOMUTHUCS 3 MPAKTUYHUMHU 3aCTOCYBaHHSIMH MeToniB. [licns o3HailoMIieHHS 3
METOJaMH Ta MPOrpaMHUMHU 3ac00aMH CTYJACHTH MalOTh O(DOPMUTH Ta 3aXUCTUTH 3BIT
3 PI'3.

Iepeaik npuxkiaanis tem PI'3 (ctyneHtam 3a y3roJkeHHSM 3 BUKJIaJadyeM J03BO-
JSE€THCS MPOIIOHYBATH BJIACHI TEMU JIJIs1 BUKOHaHHS PI'3).

DyHKIIIT HAJICKHOCT] HEUITKUX MHOYKHH.

[To6ynoBa rpadikiB ¢pyHKIIH HaexkHOCTI y naketi MATLAB.
MeToau HediTKOro KJlacTep-aHati3y.

Heuitki npoaykuiiiHi Mozedi.

HeuiTki uncia ta onepartii.

Butar HeuiTKUX MpOAYKIIIMHUX MPaBUII 3 TaHUX.

Knacudixariist Hepo-HEUITKIX MEPEX.

X NN R LD =

[lopiBHSIbHUI aHAJII3 YITKOI Ta HEUITKOT JIOTIK.

9. TlopiBHANBHMI aHAII3 HEHPOHHUX Ta HEUPO-HEUITKUX MEPEK.
10.TTopiBHAIBHUM aHaII3 HEHPOHHUX MEPEXK Ta CUCTEM HEUITKOTO BUBEICHHS.

11. BupimieHHs 3aBjaHb TEXHIYHOTO 1IarHOCTYBAHHS HA OCHOBI HEYITKOT JIOTIKHU.
12. BupinieHHs 3aBJaHb MEMYHOTO JIarHOCTYBaHHS HA OCHOB1 HEUITKOT JIOTIKH.
13.11o6ynoBa po3ni3HaBalIbHUX MOJEIEN 3a MpeLeICHTaMH.

14. liarnocTyBaHHSI, KEPOBAHE TAHUMH.

15.Metoau nodya0BY (yHKIIIH HAIEAKHOCTI.



5 IEPEJIIK TEM JJIsI CAMOCTIHHOI POBOTH

l. baraTto3HayHICTh Ta METOJIU ii YCYHEHHS.

2 Hewnaniiidi 3HaHHS Ta BUBEICHHS.

3 OyHKIIIT TPUHAIEKHOCT] HEUITKUX MHOKHH.

4. OcnoBu po6otu 13 3acodbom FIS makery MATLAB.

5 OcHoBu po6otu 3 3acobom ANFIS maketry MATLAB.

6 Heuitka knmactepuzaltis siK MiaxXig 10 MOIaHHS 3HAHb.

7. 3acToCyBaHHA HEUWPO-HEUITKMX MEpex JUisi BUAOOYBaHHS 3HaHb 3 Ja-
HUX.IcTOpist pO3BUTKY TE€OPil ITYYHUX HEUPOMEPEIK.

8. Knacudikanis ta Buam mojeneid HeWpo-HEUITKUX MEPEK.

9. XapakTepUCTUKHU MPOIIECy HaBUAHHS.

10. Bumoru A0 HaBYaIbHUX BUOIPOK JAHUX.

11.  Helipo-neuitki mepexi y naketi MATLAB.

12.  Monyns Fuzzy Logic Toolbox.

KoHnTponb camocTiiiHOi poO0TH nepeadavae HanmucanHs pedepariB Ta KOHTPOJIbHUX

poOIT, a TAKOX BKIIOYEHHSI OKPEMUX MUTAHB 10 €K3aMEHAlIHHUX OUIeTIB.



6 HABUAJIBHO-METOJINYHI MATEPIAJIM 3 JTUCIHUIIJITHA

6.1 OcHoBHa JiTepatypa

1. Cy66ortin C. O. Iloganns i oOpoOka 3HaHb y CHCTEMaX IITYYHOTO 1HTEIEKTY
Ta MIATPUMKUA NPUUHATTA pilieHb : HaByanbHU mocionuk / C. O. Cy66otriH. — 3a-
nopixoxsi: 3HTY, 2008. —341 c.

2. IuTenexTyalbHMI aHaI3 JaHUX : HaBYaIbHUM mociOHuK / OniHuk A.O., Cy-
660tiH C. O., Omiitnuk O. O. — 3anopixxs : 3HTY, 2012. — 271 c.

6.2 lonaTkoBa Jitepatypa

3. 3aituenko FO.I1. OcHOBM MpoOEKTyBaHHS IHTENEKTyalbHUX cucteM. Hapuaib-
uuii nociouuk. — K.: CiaoBo, 2004. — 352 c.

4. JleonenkoB A.B. Heuerkoe MmopemupoBanue B cpene MATLAB. — CIIG.:
BXB-IletepOypr, 2003. — 736 c.

5. Murtomkun FO.U., Mokun B.1., Pormreiin A.IL. Soft Computing: unentuduka-
ISl 3aKOHOMEpPHOCTEH HeueTkuMmu 0asamu 3HaHui. — Bunnauna: YHUBEPCYM-Bunnuna,
2002. - 145 c.

6. Pinkokama A.A., I'ongep K.K. OcHoBu cucteM mTydHoro inrenekry. Hapua-
apHUM nociOuuk. — Yepkacu: "BIJJJTYHHA-TIJIFOC", 2002. — 240 c.

7. PyrtkoBckas /., [Tunuasckuit M., PytkoBckuii JI. HelipoHHble ceTH, reHeTH-
YECKHE AITOPUTMBI U HEUeTKHE cucTeMbl: [lep ¢ monbck. — M.: ['opsauas nunaus - Tenekom,
2004. — 452 c.

8. JSpymkuna H.I'. OCHOBBI T€OpUM HEYETKUX U TMOpUIHBIX cucTteM. — M.: Ou-
HaHCHI M cTatucTuka, 2004. — 320 c.

6.3 MeToau4Hi MaTepiaju 3 TUCHUILIIHA

9. MeTtoauuHi BKa31BKU /10 BUKOHAHHS JIaOOpaTOpHUX poOIT 3 aucturiing "Oc-
HOBU OOYMCIIIOBAJILHOTO 1HTENEKTY" st cTyAeHTiB crenianbHocTi 8.05010102 “Indop-
MaliiH1 TeXHOJIOr1i npoekTyBaHHs~ ycix ¢opm HaBuaHHs / Ykiuan.: C.O. Cy066otiH. — 3a-
nopixoxs: 3HTY, 2012. — 50 c.

10. HeuiTka sorika Ta HeHpo-HEUITKI MepexKi. MeToau4H1 BKa31BKU 10 BUKOHAHHS
CaMOCTIMHMX POOIT 3 IUCHUILUTIHK "MaTeMaThudHi OCHOBM TPEACTaBICHHS 3HaHb' s
ctynenTiB crenianbHocTi 8.080403 "IIporpamue 3a0e3nedyeHHs aBTOMATH30BAaHUX CHC-
teM" ycix ¢popm HaBuanHs / C.O. Cy66otin . — 3anopixoxs: 3HTY, 2006. — 51 c.

11. BeO-caiit "Komn'toTepHe MojentoBaHHsI Ta IHTENEKTyaldbHI cuctemMu". — Me-
ToA aoctymy: http://www.csit.narod.ru.



7 NEPEJIIK IATAHB, IO BUHOCSATHCS HA MOAYJbHUN KOHTPO.Ib

[E—

bararo3nauHicTh Ta METOAM 11 YCYHEHHSI.

2. BnacTtMBOCTI HEUITKHX OIepauiil Ta 3aKOHU HEUITKOI JIOTIKH.

3. [laliTe Bu3HAauYeHHS Ta HABENITh MPHUKJIAAW MOHATH: YiTKA MIAMHOXHHA (DYHKIIISI IPUHATIEK-

HOCTI, HEYITKa TMiJIMHOXHWHA, MHOXXHHA TMPUHAJICKHOCTEH, HEYITKAa 3MiHHA, JIIHTBICTUYHA

3MIHHA, TE€PM-MHOXKMHA, TEPM, CEMaHTHYHA MPOIEeaAypa, HEUITKE YHUCIO, HEYITKE YHCIIO

(L-R)-Tuny, ¢yHkuis npuHanexHocTi HeuiTkux uucen (L-R)-tumy, HeuiTke n-apHe BITHO-

IICHHS, HEYITKE BIJIHOIICHHS Ha MHOKHHI.

Jle 1 a1 sikux 3a/1a4y JOLUIBHO 3aCTOCOBYBATH HEYITKY JIOTIKY?

[H>keHepist 3HaHb Ta HEYITKICTb.

Hewnaniiiai 3HaHHA Ta BUBEACHHS.

HenoBH1 3HaHHSA Ta HEMOHOTOHHA JIOTIKA.

HeuiTki MHOXHHH Ta BUBEICHHS.

Heuitki onepauii y nakeri MATLAB.

O Onepauii HaJg HEYITKUMH MHOXKMHAMU: JOTIOBHEHHSI, BKIIIOUEHHS, PIBHICTh, 00'€IHAHHS, TIe-
pETUHAHHS, PI3HULISL, CUMETPUYHA PI3HUI, TU3'IOHKTUBHA CyMa, airedpaiyHuil 100yToK, aj-
reOpaiuHa cyma, oOMexeHa cyma, OOMeXeHa pI3HMIIS, OOMEKEHUI T00YyTOK, APACTUYHE Iie-
pEeTHUHaHHS, ApacTUYHE 00'€eIHAHHS, A -cyMa, 3BeAieHHs B cTymninb, CON, DIL, MHOXeHHs Ha
YHUCJI0, OMyKJIa KOMOIHAIlis, 1eKapTOBUI JOOYTOK, HOpMaJli3allis, HeUiTKE BKIFOUCHHS.

11.Y yoMy BiZMIHHOCTI 3BUYAITHMX Ta HEUITKUX yucen?

12. ®yHKUIT TPUHAIEKHOCTI HEUITKUX MHOKMH: aHATITHYHUN 3anuc, (opMaT BUKIIUKY y MaKeTl

MATLAB, rpadixu.

13. XapakTepuCTHUKN Ta BJIACTUBOCTI HEUITKUX MHOXHH: BHCOTA, YA € MHOKMHAa HOPMaJbHOIO,
cyOHOpMaTBbHOIO 200 TTOPOXKHBOIO; Y € MHOXKHWHA YHIMOJAJIBHOIO, SIPO, HOCIH, MEXi, TOUKH
nepexojy, HalOIMK4a 4iTka MHOKHHY, YU € MHOXKMHA OIYKJIOI0, Mipa HediTKocTi Srepa, Mi-
pa HeuiTkocTi Kocko, 4iTka MHOKHHA anb(a-piBHS.

14. 1o Take HeuiTKa MHOKHUHA?

15. ledazudikairis: 3aranpHe MpU3HAYEHHS Ta METOJU: CEPEAHIN 3 MaKCUMaIbHUX, HaWOLTbIITUN
3 MakCHUMaJIbHUX, HAUMEHIIUN 3 MaKCUMaJbHUX, LUEHTpP TSAXKIHHS, METOJ MEJ1aHu, BUCOTHA
nedazudikaris.

16.3acTocyBaHHs HEHPO-HEUITKUX MEPEXK ISl BUIOOYBaHHS 3HAHb 3 JTaHUX.

17. MeToau HEYITKOTO BUBEICHHS.

18. MeTonu nmoOy10BU HEUITKOTO JIOT1YHOTO BUBOy MampaaHi Ta CyreHo.

19. Mopeni Ha 6a31 HEUPO-HEUITKUX MEPEK.

20.Mopeni Ha 6a3i Teopii HEUITKUX MHOKHUH.

21. HenerepMiHOBaHICTh YNpPaBJIiHHS BUBEICHHSM Ta EBPUCTUYHI 3HAHHS.

22.HeuiTka knacTepu3allis sk Mixij 10 MOoJAaHHS 3HAHb.

23. HeuiTki BITHOIICHHS Ta OMeparlii 3 HUMH.

24. TlopiBHAHHS METOAIB MTOOYIOBH HEUITKOTO JIOTTYHOTO BUBEIEeHHsS MawmpaaHi ta CyreHo.

25. Penakrop anfisedit.

26. CTtBOpeHHs HeuITKuX Moaeneil y maketi MATLAB.

27.CtpyKTypa Ta eJIeMEHTH HEHPO-HEUITKIX MEPEK.

28. dynkuii makety MATLAB 11 cTBOpeHHS! HEHPO-HEUITKUX MEPEXK.

29. Slki BUMOTH MalOTh Mpea BIATUCA 10 HABYAJIBHOI BUOIPKH Ta SIK 1€ BIUIMHE HA MPOIIEC Ha-

BUAHHA?
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