MIHICTEPCTBO OCBITH I HAYKU YKPATHU
ApBiBCBKUI HalliOHAABHUH yHiBepcuTeT iMeHi IBana dpanka
PaKyAbTET €A€KTPOHIKH T4 KOMIT’FOTEPHUX T€XHOAOT1H
Kadeapa pasrioeAreKTPOHHUX 1 KOMIT'FOTEPHHX CHCTEM

3aTBepakeHO
Ha 3acimanni xadheapu PKC
(bakyIbTETy €NeKTPOHIKH Ta KOMIT IOTePHHUX
TEXHOJIOT1H
JIPBIBCHKOTO HAI[IOHAJILHOTO YHIBEPCUTETY
iMeni [Bana ®@panka

(mpotoxon Ne 723 sin 3/. OF. 2022 p.)

3aBigyBau kadenpu

< gfﬁz/ Irop OJIEHWY

Cunalyc 3 HABYAJIbHOI JUCUHUILTIHU
«HeuiTKi cucTeMHn»,
o BuKJagaeTrbes B Mexkax OIII «IHskeHepist mporpaMmHoro
3a0e3me4yeHHs» nepuoro (0akaJaBpchbKOro) piBHs BHILOI OCBITH /15T
3100yBayiB 3 criewiaJdbHOCTI

121 «InkeHepis nporpaMHoro 3abe3neyeHHs »

JIbBiB 2022



Ha3Ba gucuumiinn

HeuiTki cucremu

Apeca BUKJIAJAHHSA
JTUCIHHUILIIHA

M. JIpBiB, ByJ. JI[paromanoBa, 50

®dakyabTer Ta Kadeapa,
3a IKOI0 3aKpiljieHa
AMCHMILTIHA

@akynbTeT ENeKTPOHIKM Ta KOMIT IOTEpHUX TEXHOJIOTiH, Kadenpa

PafioeNeKTPOHHUX 1 KOMI IOTEPHUX CUCTEM

I'any3sb 3Hanb, mmdp Ta
Ha3Ba CNEHiaJbLHOCTI

12 Iadopmariitai Texnomorii, 121 [HkeHepist mporpaMHOro 3abe3nedeHHs

Bukaagaui pxucoumiinm

Onenny Irop bormanoBud, a-p. ¢i3.-mar. HayK, pod.

KonTakTHa indopmanis
BHUKJIA1a4iB

igor.olenych@Inu.edu.ua, https://electronics.Inu.edu.ua/employee/olenych-i-b

KoncyabTanii 3 nuranb
HABYAHHS 110
U CIUILIIHI
Bi0yBaOTHCS

KoHcynbranii B JIeHb TpPOBEIEHHS JICKIIWHUX 3aHATHh (32 TONEPEIHBOIO
JIOMOBJICHICTIO). Tak0oX MOXJIMBI OH-JIaliH KOHCyIbTalii yepes MS Teams.
Jl1st IOTO/KEHHSI Yacy OH-JIAH KOHCYJIBTAIlI CIIiJl IIUCATH Ha €ICKTPOHHY
TIOIITY BUKJIa1ava.

CropiHka TUCHHUIIIHU

http://194.44.208.156/moodle/course/view.php?id=132

Inpopmanis npo
AUCHMILTIHY

Hucommnina «Hewitki cucremMu» €  BHOIPKOBOIO — TUCIUILUIIHOIO 3
cnerianpbHocTi 121 [HXKEHepis mporpamMHOro 3a0e3medeHHS I OCBITHBOI
nporpamu «IHXEHEpis mporpaMHOro 3a0e3rneueHHs», KA BUKIATAEThCS B 5
cemectpi B 00csa3i 3,5 kpeautiB (3a €Bpomeiicbkoro  KpemutHo-
Tpancdepnoro Cucremoro ECTS).

KopoTtka anorauis
JTUCIHHUILIIHA

HaBuanpHy AuCHUIUIIHY PO3pO0IEHO TAKUM YHHOM, 11100 HA/IaTH Y4aCHUKaM
HEeoOXiHI 3HaHHS, 000B’SI3KOBI I TOTO, MO0 PO3B’A3yBaTH TUIOBI 3ajadi
IIPOEKTYBAaHHS Ta BUKOPUCTAaHHS 1H(GOpMAaLIMHUX CHUCTEM Ta TEXHOJOTIH
3aco0amMH HEUiTKOTO MOENoBaHHSA. TOMy y MUCHHMIUTIHI MPEACTABICHO SIK
OTJISI]] KOHLICTIIIM Teopii HEUITKMX MHOKHH 1 HEYITKOTO MOJICIFOBAHHS, TaK 1
3aco0iB Ta IHCTPYMEHTIB, AKi MOTPiOHI i MOOYAOBM CHUCTEM HEYITKOTO
JIOT1YHOTO0 BUCHOBKY. 30KpeMa, PO3MJIIHYTO OCHOBHI HiAXOM 3aCTOCYBAaHHS
Teopli HEYITKUX MHOXXHH 1 BUKOPHUCTAHHS HEYITKUX Ta JIHTBICTUYHHMX
3MIHHHUX B CHCT€MaX HEeUiTKOI JIOTIKH.

Meta Ta wiJi

Metoro BuUBYEeHHA BuOIpKkoBoi auciumuiind  «HeuiTki cucremu» €

AUCHMILTIHH O3HAMOMJIEHHSI CTYJEHTIB 3 OCHOBAaMH HEYITKOTO MOJETIOBAHHS s
OBOJIOJIIHHS CyYaCHUMH HIAXOAAMU NMPOEKTYBAHHS 1HPOPMAIITHUX CUCTEM
Ta HABUKAaMU 1X 3aCTOCYBaHHS.
Jliteparypa nis OcHoBHa niTeparypa:

BHUBYCHHS AUCUHUILIIHA

1. Onennu 1.Bb. HeuiTka norika ta Heuitke moxaentoBanns / 1. Onenny. -
JIsBiB: JIHY imeni IBana ®panka, 2022. - 210 c.

2. Piegat A. Fuzzy Modeling and Control / Andrzej Piegat. — Heidelberg;
New York: Physica-Verlag, 2001.

3. Nguyen H. T. A First Course in Fuzzy Logic / H. T. Nguyen, C. Walker,
E. A. Walker, 4th edition. — New York: Chapman and Hall/CRC, 2018. —
458 p.

JlogaTkoBa JliTepaTypa:
4. Trillas E. Fuzzy Logic: An Introductory Course for Engineering Students /
Enric Trillas, Luka Eciolaza. — Springer, 2015. — 204 p.
5. Onennu I.b. MeTonuyni pekoMeHaalii 10 BAKOHaHHS J1a00paTOpHUX
po6it 3 kypcy “Heuitka nmorika” / [.b. Onennu. JIsBiB: JIHY imeni IBana
®panka, 2017. — 58 c.
6. Dubois D. Possibility Theory, Probability Theory and Multiple-Valued
Logics: A Clarification / D. Dubois, H. Prade // Annals of Mathematics and
Artificial Intelligence. — 2001. — Vol. 32. — P. 35-66.




7. CsBaBKko M. Maremaruka MpuxoBaHUX MOMJIMBOCTEH: HABYAIbHUI
nocionuk / Map’sa CsiBaBko. — Octpor: BunaBauiirso HamionansHOTO
yHiBepcuTeTy «OcTpo3bka akanaemis», 2011. — 396 c.

8. OpraHnizaiist iHTeNEKTyanpHUX 00uncieHb. Heuitka norika [ EnexTpoHHmit
pecypc]: http://victoria.lviv.ua/html/oio/html/themell.htm

9. Pormireiin A.Il. IHTeNneKTyanbHbIe TEXHOIOTHH UACHTU(UKAIIUH:
HCUYCTKAA JIOTMKa, TCHETHYCCKUEC AJITOPUTMBI, HeﬁpOHHBIe cetu / A. I
Pormrreiin. — Bunnnna : YHIBEPCYM-Binnuns, 1999. — 320 c.

10. Pezeshki Z. Comparison of artificial neural networks, fuzzy logic and
neuro fuzzy for predicting optimization of building thermal consumption: a
survey / Z. Pezeshki, S. M. Mazinani // Artificial Intelligence Review. —
2019. — Vol. 52, — P. 495-525.

11. Tashtoush T., Alazzam A., Rodan A. Utilizing fuzzy logic controller in
manufacturing facilities design: Machine and operator allocation // Cogent
Engineering. — 2020. — Vol. 7. - 1771820.

O06csar kypey

64 romuHW AayAWTOPHHUX 3aHITh. 3 HUX 32 TOIAWHH JIEKIid, 32 roauHu
nabopaTtopHux poOit Ta 41 rongrHa caMOCTIHHOT POOOTH

OuikyBaHi pe3y1bTaTH
HABYaHHA

[Ticns 3aBepiIeHHS HOTO KypCy CTYIEHT Oye:

- 3HaTH OCHOBHI TUIH 1 METOAM MOOYOBH (PYHKIIIH HAJIEKHOCTI HEUITKUX
MHOXXMH;, THIOBI aJrOPUTMH HEYITKOTO JIOTIYHOTO BHCHOBKY;
CTPYKTYpY, MPUHIUNU peaiizauii i (yHKI[IOHYBaHHS CHUCTEM HEUiTKOi
JIOTIKH; METOJM aHami3y iX BIACTUBOCTEH Ta IHCTPYMEHTAJIBbHI 3aco0M
IIPOEKTYBaHHS.

- Bwmitm 3acrocoByBaTH, BHOpPOB3/DKYBaTH Ta eKCIUTyaTyBaTh CydYacHi
iHpoOpMaIliifHI CHCTEMH Ta TEXHOJIOTI OTpUMaHHS HEYITKOTO JIOTIYHOTO
BUCHOBKY (BUPOOHMYI, TITPHUMKH HPUUHATTS PillleHb, IHTEIEKTYaIbHOTO
aHaJ i3y JAaHUX) Yy PI3HUX Taly3aX JIOACHKOI MISUTBHOCTI, HalllOHAJIbHOI
EKOHOMIKM Ta BHpPOOHHMIITBA B YyMOBaxX HeEMoBHOI abo HaOmmKeHol
iH(opmarii.

VY pesynbraTi BUBYEHHsS Kypcy «HeuiTki cucremMu» 3100yBaul HaOyIyTh

Takux 3aranipHux Ta @axoBux KommeTeHTHocTed Ta IIporpamHux

pe3yabTaTiB HaBYAHHS:

3K1. 3xatHicTh 10 aOCTPaKTHOTO MUCTICHHS, aHANI3y Ta CHHTE3Y.

3KS5. 31atHicTh BUMTHCS 1 OBOJIO/IIBATH CyYaCHUMU 3HAHHSIMU.

®K?25. 3parHicTh HaKOMMYyBaTH, OOpOOJIATH Ta CHCTEMaTHU3yBaTH

npodeciiiHi 3HaHHS 100 CTBOPEHHS 1 CYHNPOBOKEHHS IPOrPaMHOIO

3a0e3neueHHs Ta BU3HAHHS BaXJIMBOCTI HABUYAHHS MPOTATOM BCbOT'O JKUTTSL.

ITPHS. 3natu 1 3aCTOCOBYBATH BIAMOBIIHI MaTEMaTUYHI MOHSATTS, METOIU

JIOMEHHOTO, CHUCTEMHOTO 1 00’ €KTHO-ODIEHTOBAaHOIO  aHajizy Ta

MaTeMaTUYHOTO MOJICIIFOBAHHS JIJIsl PO3POOKH MPOrPaMHOTO 3a0€3MEeUEHHS.

ITPH13. 31atu i 3acTOCOBYBAaTH METOJIU PO3POOKH aIrOPUTMIB,

KOHCTPYIOBAaHHS IIPOTPAMHOTO 3a0e3MeUeHHs Ta CTPYKTYp JaHUX 1 3HAHb.

ITPH14. 3acTocoByBaTH Ha MPAKTHULII IHCTpPYMEHTAJIbHI IPOrpamMHi 3aco0u

JIOMEHHOTO aHalli3y, MPOEeKTyBaHHs, TECTYBaHHsI, Bi3yasi3allii, BUMIpIOBaHb

Ta JIOKyMEHTYBaHHS NMPOrPaMHOI0 3a0e3MeUeHHS.

ITPH17. BMiTi 3aCTOCOBYBAaTH METOAM KOMIIOHEHTHOI pO3pOOKH

MIPOrpamMHOTo 3a0e3MevYeHHs.

ITPH18. 3Hatu Ta BMITH 3aCTOCOBYBATH 1H(OpMAaLliiiHI TEXHOIOT1T 00poOKH,

30epiranHs Ta nepeaayi JaHUX.

IIPH27. BMitu o0upatu ONTUMAalbHI aJrOPUTMU Ta TEXHOJOTIT po3poOKU

IPOrpaMHOTo 3a0e3MeveHHsl.

Kuarouosi ciioBa

HeuiTka MHO’KWHA, HEYITKMH JOTIYHMA BHCHOBOK, HeUuiTKa Oa3a 3HaHb,
JIIHTBICTUYHA 3MIHHA

dopmart Kypcy

OuHuit



http://victoria.lviv.ua/html/oio/html/theme11.htm

[IpoBeneHHs nekiii, JabopatopHUX POOIT Ta KOHCYJIbTAIlIl JJIsA KPalioro
PO3YMIHHSI TEM

Temu Jus. CXEMA KYPCY
MincymkoBuii 3aJtik B KiHI[I CEMECTPY
KOHTPOJIb, popMa
IIpepexBizutu Jlyis BUBUEHHSI KypCy CTYACHTHU MOTPeOyIoTh 0a30BUX 3HAHb 3 JUCIHILIIH

«Buma wMareMaTHkay,
CTPYKTYPH JaAHUX.

«/luckperHa wmarematuka», «AJITOPUTMH Ta

HaBuanbHi MmeToau Ta
TeXHiKH, AKi Oy1yTh
BHKOPHCTOBYBATHCH Iij
4yac BUKJIAJIAHHSA Kypcy

[IpesenTartis, nekiii, 1abopaTopHi poOOTH, 0OTOBOPEHHS, TUCKYCIsl.

Heo0xinne o01agHanug

MynbsTuMesia, atdpopma Moodle, koM 1oTepHe porpamMHe 3a0e3neueHHs

Kpurepii oniHioBaHHs
(oxpeMo 1J151 KOKHOTO
BH/ly HABYAJIBHOI
JAIAJILHOCTI)

OI1iHIOBaHHS TPOBOJUTHCS YIPOIOBXK ceMecTpy 3a 100-0albHOIO IMIKAIOH.
banun HapaxoByIOTbCS 33 TakUMH BHJAaMH pOOIT 3  HACTYIHUM
CHIBIHOIIEHHIM:

* j1abopatopHi podotr: 50% ceMecTpoBOi OIIHKK; MaKCHMallbHA KUIBKICTh
6aniB 10x5=50.

* KOHTpOJIBHI 3aMipu (2 momyni): 50% ceMecTpoBOi OIIHKH; MakCHMaibHa
KUIBKICTh OamiB 2%25=50.

3aranom ynponoBx cemectpy 100 Gamis.

Kontpoabui 3amipu mnpoBoasitbesi y (opMmi TecTOBHX 3aBJIaHb.
AkafemMiuHa 100poyecHicTh: OUiKyeThCs, 10 TaOOPATOPHI Ta KOHTPOJBHI
pobOTH CTYHOeHTIB OyayTh 1X OpHUTIHAIBHUMH JOCHIDKCHHSIMH YU
MIpKyBaHHSIMU. BiACyTHICTP MOCWIaHb Ha BHUKOPHUCTaHI JDKepena,
(babpuKyBaHHS KEpes, CIUCYBaHHs, BTPYYaHHS B POOOTY 1HIINX CTYy/ICHTIB
CTaHOBJIATh, aj€ He OOMEXYIOTb, NPHUKIAJM MOXKJIMBOI aKaJeMIYHOT
HenoOpodyecHOCTI. BusBIEHHS O03HAaK akajeMiyHOi HeTO0OpOYEeCHOCTI B
poOOTI CTyAeHTa € MiAcTaBol i 1 He3apaXyBaHHHS BHUKJIAJlaueM,
HE3JIKHO BiJ MacIITabiB TuIariaty 41 ooOmMany.

BigBinaHHsl 3aHATH € BaXJIMBOIO CKJIAJOBOK HaBuaHHsS. OUIKY€TbCH, IO
BCl CTYJEHTH BIJBIIaIOTh YyCi1 JIeKIii 1 J1abopaTopHi 3aHATTS KypcCy.
Crynentu MaroTh iHQOpMyBaTH BMKJIaJaya MpPO HEMOXKIUBICTH BiABIIATH
3aHATTA. CTy/neHTH 3000B’s13aH1 TOTPUMYBATHUCS YCIX TEPMIHIB BU3HAUEHUX
JUIsl BUKOHAHHS YCIX BUJIB poOIT, epe10ayeHux KypcoMm.

Jliteparypa. VYcs nitepatypa, SIKy CTYACHTH HE 3MOXYTh 3HAUTH
camocTiiiHO, OyJe HajJaHa BHKJIaJayeM BHUKIIOUHO B OCBITHIX IUIAX Oe3
mpaBa il mepemaui  TpeTriM ocobam. CTyAeHTH 3a0XOUyIOThCA 10
BUKOPHUCTaHHS TaKOXX ¥ IHIIOI JIITEpaTypH Ta JKepell, SIKUX HeMae cepen
PEKOMEHIOBaHUX.

IoaiTnka BHcTaBJeHHs1 OajiB. BpaxoByroTbcs Oanu HaOpaHi Ha
MIOTOYHOMY TECTYBaHHI, CaMOCTiiHIN poboTi Ta Oaau MiACYMKOBOIO
TecTyBaHHs. [Ipu 1boMy OOOB’S3KOBO BpPaxOBYIOThCSI TNPHUCYTHICTH Ha
3aHATTAX Ta AaKTHBHICTh CTYAEHTa IIiJ 4Yac JabopaTOpHOTO 3aHATTS;
HEIOMYCTHUMICTh TPOIYCKIB Ta 3alli3HEHb Ha 3aHATTA; KOPUCTYBaHHS
MOOUTEHUM Tesle(OHOM, TUIAHILIETOM YU 1HIIMMU MOOUTBHUMH HPUCTPOSMU
MiJl Yac 3aHATTA B LUIAX HE NOB’SA3aHUX 3 HABYAHHSM; CIMCYBaHHS Ta
IIariaT; HeCBO€JYacHe BUKOHAHHS ITOCTaBJIEHOIO 3aBAaHH 1 T. iH.

XKojHi popmu nopyIIeHHS aKaAeMIYHO1 T0OPOYECHOCTI HE TOJIEPYIOThCSL.

IMuranusa no
KOHTPOJIBHUX PO0iT

[lepenik muTanps Ta 3aBAaHb 1T TPOBENEHHS IMiJACYMKOBOI OIIIHKUA 3HAHBb
MEBHUX TeM JI0 KOHTPOJIBHUX POOIT po3MillleHi Ha BeO-CTOPIHII.

OnuryBaHH#A

AHKETY-OITIHKY 3 METOIO0 OIIHIOBaHHS SIKOCTI Kypcy Oyae HaJaHo Tio
3aBEPUICHHIO KYpCY.




CXEMA KVPCV

Twx. Tewma, nma, KOpOTKi Te3H dopma Jliteparypa. 3apmannsa (raboparopHa | Tepwin
TiSUTEHOCTI Pecypcu B [aTepHETI pobora), Tox BHUKOHAH
(3aHATTS) HS

1 Berym 1o Teopii  HewiTkmx | Jlekmis 1,2,5 [MoGymoBa ¢pyHKIIN 3 THxk.
MHOKHMH i He4iTKOI Jioriku. TIPHHANEKHOCTI Ha cemMecTpy
CTa§OBneHHa Ta PO3BMTOK Teopii OCHOBI eKcriepTHO
HEdITKHX ~ MHOXHMH 1 HewiTkol inopmaii
JIOTIKM K TPUKIATHOT HAayKOBOI
METOMOJIONII. AHalli3 HE4iTKOro Ta
HMOBIpHICHOTO TiIX0/1iB JI0
MOJIEJTIOBaHHS HEBU3HAYCHOCTEH.

2,3 OcHoBHi TOHSATTS Teopii | Jlekuis 1,2,57,8 [MobymoBa GyHKIIN 4 Tk,
HEYiTKMX MHOKHH. HpI/IHaﬂe)KHOCTi Ha CEMECTPY
BH3Haqt?HH;1 HEYITKOT  MHOKHHH. OCHOBi TTOMAPHUX
OCHOBHI XapaKTepUCTUKA HETITKUX .

. o MOPIBHSIHb
MHOXHWH. OCHOBHI THIH (QYHKITIH
npuHaNeXxHocTi. [Ipsami Ta Hempsami
METOIH o0y 10BH byHKIin
TIPUHAJICIKHOCTI.

4 Onepauii Hax HeYITKUMHU Jlexuist 1,2,58 Omnepariii HaJx HEYITKUMHI 5 tik.

MHOKHHAMHM. MHOKHHAMU ceMecTpy
PiBHICTh 1 JOMiHYBaHHS HEYITKHX
MHOXHUH. Omneparlii JTOMOBHCHHS,
MEPETHHAHHS Ta 00 €gHAHHA
HEYITKUX MHOKHH Ta ix
BiactuBocTi. JlomaTkoBi omeparii
HaJl HEYITKUMH MHOKHHAMH.

56 HeuiTki BigHomenus. Jlexmis 2,57 KoMmo3uuis HeqiTKuX 7 THK.

Heuitke BigHomenns. Cnoocobu GiHApHHUX BiTHOIIEHB ceMecTpy
BH3HAUCHHS HEUYITKMX BiJIHOIICHD.
OCHOBHI XapaKTepUCTUKA HETITKHX
BiJHOIIEHb. Binapsi HEYITKI
BIJHOIIIEHHS. Bugu  OiHapHHX
HEYITKUX BiJHOIIEHb. BIacTHBOCTI
OiHAPHUX HEYITKHUX BiTHOIICHb.

7 Onepauii HaJ HeuiTkuMmu | Jlekuis 2,57 AHai3 eheKTUBHOCTI 8 Tk,
BiHHOmF:HHﬂMH. . KOMYHiKaLii Ha OCHOBI ceMecTpy
QCHOBHI onepartii .1.{a)1 He‘IiTKI/IMI./I TPAaH3HUTHBHOTO
BIIHONICHHSMH T2 X BJIaCTHBOCTI. SAMEKAHEST GIHAPHOTO
TpaH3UTHBHI HEUITKI BiIHOIICHHS. . .

TpansutuBHEe 3aMuKaHHA. HediTke HEHITKOTO BIHOMICHHA
BiTOOpaKCHHSI.

8 HeuiTki Ta ainrBicruuni 3minmi. Jlexmis 1,2,5 Jloriuni omepamii Han 9 THK.
Heuitki Ta MIHrBICTAYHI 3MiHHI. HEeYITKIMU ceMecTpy
Heuitki 4uciaa, BEIWYHUHU Ta BHCJIOBIIOBAHHAM
inTepBasin. Omeparii HaJg HAMHU.

Heuitki umcna Ta intepanmu (L-R)-
TUITY.

9 OcHOBH HeYiTKO1 JIOTiKH. Jlexist 1,5,8,10 Onepariii Hag Hewitkumu | 10 Tk,
Heuitki BUCJIOBJIIOBAHHS i YHCIaMH Ta IHTEpBaIaMU | CEMECTpPy
HewiTkoro mpeaukaty. OCHOBHI
JOTiYHI omepanii 3 HEYITKUMH
BHCJIOBITIOBAHHSIMH. [IpaBuna
HEYiTKHAX MPOAYKITIH.

10,11 | CucTeMH HEYiTKOT0 BHCHOBKY. Jlexuist 2,3,5 11 KouTponep HeuiTkol | 12 Tmk.
Bbaszora apXITeKTypa CHUCTEM JIOTIKH ceMecTpy
HEYITKOro BHCHOBKY. MexaHi3mMu
HEYiTKOro  BHUCHOBKY. OCHOBHI
€Tald Ta AQJITOPUTMH HEYITKOTO




BUCHOBKY. Hpm(nazu/l CUCTEM
HEYITKOTO BUCHOBKY.

12

Moga neuiTkoro kepyBanus FCL.

KonienTtyaabHi OCHOBH HEYITKOTO
kepyBaHHs. basoBa HoTamis Ta
OCHOBHI €JIEMEHTH MOBH HEYiTKOTO
kepyBanHs FCL. VY3romxenicth
kiaciB moBu FCL.

Jlexuist

2,4,5

[TpoekryBaHHA  cHCTEM
TUILY Mampani B
cepenosuii MATLAB

13 Twx.
ceMecTpy

13

Heuitke MOJEJTI0BAHHSA B
cepenoBuii MATLAB.

OcHOBHI mpuiiomun poboTH B
cepenoBumi MATLAB. Penakrop
CUCTEM HeYiTKoro BUCHOBKY FIS.
Pepnaxtopn mpaBun Ta (yHKIiN
npuHanexHocti. [Iponec po3pobku
CUCTEMH HEYITKOTO BUCHOBKY.

Jlexmis

1,2,4

IIpoexkTtyBaHHs cucTeM
Ty CyreHo

14 k.
ceMecTpy

14

OcCHOBH HEYITKHX HeHpOHHUX
MepeK.

3arajnpHa XapaKTEpPUCTHKA CUCTEM
HeliporeuiTkoro BucHOBKY ANFIS.
[lonATTS HEHWPOHHOI Mepexi Ta
OCHOBHI crocobu Ti 3aBIaHHS.
lOpunHa Mepexa sSK aganTHBHA
cucrema HEWPOHEUITKOTO
BUCHOBKY. Peauizanist ANFIS.

Jlexuist

2,56,9

AnanTHBHI CHCTEMHU
HeWpo-HEeUiTKOTro
BrucHOBKY ANFIS

15 Twx.
ceMecTpy

15, 16

HeuiTka knacrepusanis

3aranpHa XapaKkTEpHCTHKA 3a1ad
KJIacTepHOTO  aHamidy. 3ajada
HEUiTKOI KJacTepu3alii i ajlroputm
i po3B’sa3ky. 3aco0M pPO3B’A3KY
3aj1a4l HeUiTKOI KJ1acTepu3alii.

Jlexuist

2,3,4,5

HeuiTka kiactepusaris

16 Twx.
ceMecTpy




