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1. Onuc HABYAJIBLHOI JUCHHUILIIHNA

IHTENIEKTYAIBHI CUCTEMHU KEPYBAHHSA O10TEXHIYHUMHU 00'€KTaMU

(Ha3Ba)
I'any3b 3HaHB, HANIPSIM MIATOTOBKH, CNIEHIAJbHICTh, OCBITHHO-KBAJI(pIKaNiiiHU piBeHb
OcBiTHBO-KBaJi(DiKAIIHHUNA PIBEHb MaFiCTQ

(bakamaBp, cnerianicrt, Maricrp)

Hanpsim miarotoBku

CrenianbHIiCTh 151 ABTomMaTH3allisi TA KOMII’IOTEPHO-
IHTerpoBaHi TEXHOJIOTil

XapakTepucTHKA HABYAJIbHOI JUCHUIIIHA

Bun O060B’s13k0Ba / BUDIpKOBa
3arajpHa KUIBKICTh TOJIMH 180

Kinskicts kpeautiB ECTS 6

KibKiCTh 3MICTOBHX MOJTYJTIB 2

Kypcoswii mpoekT (poboTa) (3a HassBHOCTI)

dopma KOHTPOIIIO Icnum

INoka3HUKU HABYAJIbHOI AUCIHUIIIHYU /151 J€HHOI Ta 32049HOI GopM HABUAHHS

JieHHa popMa HaBYAHHS 3a04Ha opMa HaBYAHHS
Pik miaroroBku (Kypc) 2
Cemectp 4
JlexuiitHi 3aHaTTI 40  200. 200.
[TpakTHyHi, ceMiHApChKi 3aHATTS 80  200. 200.
JlaGopaTopHi 3aHATTS 200. 200.
CamocriiiHa poboTa 60 200. 200.
[HMBIAyaTbHI 3aBIAHHS 200. 200.
KinpkicTh THKHEBUX ayIUTOPHUX 6 200.
TOJMH JJIsl IeHHOI ()OpMH HAaBYAHHS




2. MeTta T2 3aBAaHHA HABYAJIbLHOI AUCHHUILIIHA

MeTta — BUBUCHHS TEOPETUYHUX 3aCa]] IHTEIEKTYaJIbHUX CUCTEM, KOTP1 3aCTOCOBYIOTHCS
npy KepyBaHHI Ta aBTOMaTH3allii O0’€KTIB arpapHOro HampsiMy, IO JacTb 3MOTY Y
CHeIlaTi30BaHUX  MPOTrPaMHUX  CEpPEJOBUINAX  CHUHTE3YBaTH  BIAMOBIAHI  MoOJemi
TEXHOJIOTIYHUX TMPOIIECiB (00’ €KTIB), 13 BUKOPUCTAHHSAM SKHUX PO3POOUTH Ta peai3yBaTH
e()eKTUBH1 aJITOPUTMH KEPYBaHHS HUMMU.

3aBaaHHA.
O e(EeKTUBHO 3aCBOITH KOMIUIEKC CHEI[lalbHUX AMCLMIUIIH — TEeopis aBTOMATHYHOIO
KepyBaHHs, aBTOMAaTH3allisl TEXHOJOTIYHUX MPOLECIB, aBTOMAaTHU30BaHI CHUCTEMHU
KepyBaHHs, MOJICIIOBAHHS 1 ONTHMI3allisi CHCTEM KEPYBaHHS, MPOCKTYBAaHHS CHCTEM
aBTOMAaTUKHU TOIIIO;
3aCTOCOBYBATH HAOyT1 3HAHHS MIPHU BUKOHAHHI IUCEPTAIIHOTO JOCITIKCHHS;
O TIO 3aBEpIICHHIO HaBUYaHHs HAOYT1 3HAHHS 13 IHTEJIEKTYAJIbHUX MiAXO0/1B MOJICIIFOBAaHHS
Ta KEpyBaHHsS HaayTh 3MOTY CTYJACHTY €(EeKTHBHO BHPINIyBaTH MPAKTHUYHI 3ajadi
IHTEJIeKTyasTi3allii CHCTEM aBTOMATHU3allll Cy4aCHUX 00’ €KTIB arpapHOTO CIPsIMyBaHHSI.

(©)

InTerpajibHa KOMIIETEHTHICTD:

31aTHICTh PO3B’SI3yBaTH CKIJIQJHI CIeIiali30BaHl 3ajadl Ta MpPaKTU4YHI MPoOJIeMHU
noOyZI0OBH CUCTEM HEYITKOI JIOTIKM, HEMPOHHUX MEpPEekK, HEUITKUX HEHPOHHHUX MEpEeXK Ta
CHUCTEM T'€HETHUYHOI'0 aJrOpUTMY; PO3YMITH OCOOJMBOCTI peaiizallii I1HTEeICKTyalbHUX
CUCTEM Ha BHPOOHHUIITBI CTOCOBHO KOHKPETHHUX OO’€KTIB, YCTAaHOBOK 1 OOJagHAHHS
aBTOMAaTHU3allli BUPOOHUYUX TPOIECIB; 13 BUKOPUCTAHHIM CIEI1ai30BaHOTO MPOTPAMHOTO
CEepelloBUINla CHHTE3yBaTH  HeWpoiHopMmaIliiHi  CHUCTEMHU; CKIAJaTH  aJTOpPUTMU
byHKITIOHYBaHHS HEUpOiH(OPMAIIIHHNX, 1HTEICKTyaIbHUX Ta HEHPOHEUITKHX CHCTEM
CTOCOBHO  KOHKPETHUX  TEXHOJIOTIYHMX  TpolieciB  (00’€KTiB);  3aCTOCOBYBaTH
IHTENEKTYyaIbHUIM MiAXIJT Y KOHTEKCTI MIABUIIEHHS €HEeproe(eKTUBHOCTI (DYHKIIIOHYBaHHS
JOCJTIIKYBaHOTO 00’ €KTa.

Huctumutina  «lHTenekTyanbHi CUCTEMU KepyBaHHA OlOTEXHIYHUMHU 0O0'€KTamMm»»
3abe3neuye  ¢opmyBanHa Takux 3araabHux (3K) Ta cnemiaabHux (CK)
KOMIIETEHTHOCTEH:

3K1. 3paTHicTh TPOBEACHHS JOCTIKEHb Ha BIIMOBITHOMY PiBHI.

3K3. 3aaTHICTh 10 aOCTPAaKTHOTO MHUCIICHHS, aHAJI3y Ta CHHTE3Y.

3K6. HaBuuku BuKopucTaHHs 1HGOPMAIITHUX 1 KOMYHIKAI[IHHAX TEXHOJIOTIH.

CK2. Maru cnertiajibHi 3HaHHS 3 TIPOCKTYBAaHHS Ta BIPOBAKEHHSI BUCOKOHATIMHUX
CHUCTEM aBTOMATH3aIlii Ta iX MPUKIATHOTO MPOTPAMHOTO 3a0e3MedeHHs, I peaizarlii
GbyHKITINA yIpaBIiHHS Ta OMpAIfOBaHHS 1H(GOpMAaIlii Ha OCHOBI CyYaCHHUX IOJIOXKEHb TEOpii
HaAIMHOCTI, (YHKIIIOHATBHOT O€3MEeKM MPOrpaMHUX Ta TEXHIYHUX 3aco0iB, aHami3y Ta
3MCHIIICHHSI pU3HKIB B CKJIQJHUX CHCTEMaX.

CK12. 3paTHICTP OpraHi3oByBaTH MOHTaXHI, HaJaro/KyBaJbHI POOOTH CHUCTEM
aBTOMATHU3allli CKJIAQJHUX TEXHOJOTYHMUX Ta OpraHi3aliiHO-TEXHIYHUX OO0’ €KTIB,
3MIMCHIOBATH iXHIO €KCIUTyaTallilo y BIAMOBIAHOCTI A0 MIKHApPOJHHMX Ta HAIllOHAJBLHUX
CTaHJIapTIB.

VY pe3ynbTari BUBYEHHSI HABYAJIHHOI AMCLMIUIIHA CTYJEHT MOBUHEH MOKAa3aTH MEBHI
nporpamsi pesyiabtatu HaBuaHHs (IIPH), a came:



ITPH1. 1. 3paTHicTh 3aCTOCOBYBAaTH Cy4YacHI METOAM TeOopli aBTOMATHYHOIO
KEepyBaHHSI JJisi pO3pOOJIEHHS aBTOMATH30BAHUX CHUCTEM YIPABIIHHSA TEXHOJIOTIYHUMU
nmporecaMu Ta 00’ €KTaMH.

[IPH3. 3patHicTe po3pobisiTH (PYHKIIOHATBHY, TEXHIYHY Ta 1HGOpMAIIHY
CTPYKTYPY KOMIT IOTEPHO-IHTETPOBAHUX CUCTEM YMPABIIHHS BUPOOHHUIITBAMH B 3QJICIKHOCTI
BIJl TEXHOJIOTTYHUX YMOB Ta BUMOT JI0 CUCTEM YIIPABIIHHS BUPOOHUIITBOM.

IIporpama Ta cTpyKTypa HABYAJIbLHOI M CHUIJIIHM JIS:
— IIOBHOT'O TEPMiHY A€HHOI (POpMHU HABUAHHS

KinbkicTs TOAUH

Has3pu 3micToBUX JIeHHa popma 3aouHa popma
MOJIyJIiB 1 TEM THXKHI | YCBOTO y TOMY 4HCIIi yCBOTO y TOMY YHCIi
n | m | mab | ivg | c.p. n | o | mab | ivg | c.p.
1 2 3 4 | 5| 6 7 8 9 10|11} 12 | 13 | 14
3micToBuit Mmoxynb 1. Ha3sa
Tema 1. Betym. 4 8
IaTenexryanizaris

CUCTEM aBTOMAaTH3allii
SIK METOJT TTi ABUIIIEHHS
eHeproeeKTUBHOCTI
BUPOOHUIITBA

Tewma 2. 4 8 10
XapakTEepUCTHUKH Ta
OCHOBHI BJIaCTHUBOCTI
HEHPOHHHUX MEPEK.
HaBuanHs HelipoHHMX
MEpex

Tewma 3. ITepcentpon 4 8
Posenbnara. Heiiponni
MepexKi 3yCTPIYHOTO
PO3MOBCIOJKSHHSI
Tema 4. Heliponni 4 8 10
Mepexi Xonginga.
Heliponna mepexa
XemiHra

Tema 5. Heuitki 4 8 10
MHOKWHH Ta HEJITKi
HEHpOHHI Mepexi
Pazom 3a 3micToBUM 20 40 30
Moxayiem 1

3micToBuii Monyns 2. Hazsa

Tema 1. HeuiTka j1orika 4 8 10
MIPH yTIPaBIiHHS
010TEXHIYHUMH
00’ ekTaMHu
Tema 2. Oneparrii Haj 4 8
HEYITKUMH MHOKHHAMU
Tema 3 HeuiTkuii 4 8 10
perynsrop.
EdexTuBHICTH METOAIB
HEYITKOI JIOTIKH




Tewma 4. . Bukopucranus 4 8
eKCTIIEPTHUX CUCTEM IIPH
yIpaBIiHHI
010TeXHIYHIMH

00’ eKTaMu

Tema 5. ba3u 3HaHE. 4 8 10
OcHoOBHI
XapaKTEPUCTUKHU Ta
0COOIUBOCTI
3aCTOCYBAHHS

PasomM 3a 3micToBUM 20 40 30
MOyJieM 2

Veworo roaud | 40 80 60

3. Temu cemiHapchbKHX 3aHSATH

4. Temu Ja00paTOPHUX 3aHATH

No Haza Temn KinbkicTh
3/m TOJINH

1 Oco0auBOCTI METO/IIB Ta AITOPUTMIB HABYAHHSI IITYYHHUX 8

HEHPOHHHUX MEPEX ISl 00’ €KTIB arpapHOro CIpsiMyBaHHS.
2 Kiacudikariis Ta mporao3yBaHHs CUTHAIB 1 IIPOIIECIB 8
HEHPOHHUMH MEpPEeKaMHU.
3 InenTudikamis CTaTHYHUX JTHIKHUX 00'€EKTIB3a JOITOMOT OO 8
HEUPOHHUX MEPEK.
4 [nenTudikaiiisi CTaTUYHUX HETIHIMHUX 00'€KTIB 3a 8

JOTIOMOT'0}0 HEMPOHHHUX MEPEK

5 InenTudikamis AMHAMIYHUX 00'€EKTIB 32 JOMTOMOTOIO 8
HEHPOHHHUX MEPEK

6 Hocnimkerns: po6otu ACP 13 HeMpoperyisTopom 8

7 [ToOy0Ba HEUITKOT AMPOKCUMYIOUO0i CUCTEMHU 8

8 CtBOpeHHS 1 HABYAHHS HEHPO-HEUITKUX CUCTEM. 8

9 [ToOynoBa eKCrepTHOI CUCTEMU JJIsl 00’ €KTa JTOCIIKEHb 8

10 3acTocyBaHHSA HEUPOHHUX MEPEX JJIsl MPOTHO3YBAaHHS Ta 8

YIOPABJIIHHS NPOLECOM BUPOLIYBaHHS TOMATIB Y TEITUIISAX

6. KoHTpOo/IbHI MUTAHHA, KOMIJIEKTH TECTiB 1JI BU3HAYEHHS PiBHS 32CBOECHHS
3HaHb.

1. Icropist po3BUTKY TE€OPil IITYYHUX HEUPOMEPEK.

2. bionoriuni HEWpoHU Ta iX Hi3UdIHI MOIETI.

3. Mogeni #nelipoenemenTiB. IloHATTS: cuHaAmC, BaroBuii KoeillieHT, TOPIr,
JUCKPUMIHAHTHA (DYHKIIIS, PYHKIIS aKTUBALli, IEPCENTPOH.

bionoriunuii 1 popmasibHUIT HEUPOHU: TOIIOHICTH TA BIIMIHHOCTI.

@OyHKLIT akTUBaLli (POpMAIBHUX HEHPOHIB Ta iX BIUIMB Ha HABYAHHS HEUPOMEPEK.
Meton HaiMEHIIIMX KBaJpaTiB sIK OCHOBA anroputMmy Yinpoy-Xodaoa.

o 0k
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MOXTMBOCTI 1 BIACTUBOCTI OJTHOIIAPOBUX MEPCENTPOHIB

JliniiftHa pO3AUIBHICTS 1 JIiHIHHA HEPO3AUICHICTh KJIACIB.

3arajpHe YSBIEHHS TPO HAaBYaHHS HEHpPOMEpex. XapaKTePUCTUKH TIPOIECy
HaBYaHHS.

Bumorn 10 HaBYalIbHEX BHOIPOK JTaHUX.

Krnacudikaris Ta Bunu Mojenelr HeHpoMepex.

BiiacTuBOCTI IITYy4HUX HEUPOMEPEK.

[ToBHO3B 1301 HM Xonodinaa. [IceBnoiHBepcHEe HaBUajibHE PaBUIIO, TPOCKTUBHUI
aNTOPUTM HACTPOIOBAHHS Bar.

3acrocyBanHga HM juist acouiaTuBHOTO MOMIyKy iH(pOpMaliii.

Edext 'opogaudoro ta nepcneKTUBH i METOAM MO0 BUKOPUCTAHHS.

AJNTOPUTM pO3HACHYCHHS CHHANITUYHOT MaTpHIll Mepexi Xomdiiaa.

Mepexi Xondinma y 3agagax KoMOIHATOPHOT ONITUMI3AIII].

Heiiponna mepexa SOM.

Heiiponna mepexa LVQ.

Haiipomepexa "SOM-A3II".

3acrocyBanHsa Mepex KoxoHeHa y 3aadax KiacTep-aHalizy Ta reoiH(popmariinux
CUCTEMaX.

bararomapoBuii nepcenTpoH.

AJTOPUTM 3BOPOTHHOTO MOMTHUPEHHS IIOMUJIKH.

['panieHTHI aNrOpUTMU HaBYAHHS OaraToIIapOBUX HEUPOMEPEK.

Kpurepii nopiBHSIHHS MOJIeNel Ta rpalieHTHUX aJITOPUTMIB HABUAHHS HEUPOMEPEK
IPSIMOTO TIOITUPEHHS.

EBpucTHYHMI aNTOpUTM IPUCKOPEHHS HAaBUYaHHS HEMPOMEPEK.

EBpucTHuHMI anropuTM CHHTE3y Ta HaJAro/PKeHHS BaroBUX KOe(Iili€EHTIB
JIBOIIIAPOBOTO TIEPCENTPOHA.

EBpucTHUHMI anropuT™M CHHTE3y Ta HaJAro/PKeHHS BaroBUX KOe(IiIiEHTIB
TPUIIIAPOBOTO TIEPCETITPOHA.

EBpuctuuHMii anropuT™M CHHTE3Y Ta HAJIArO/KCHHS BaroBUX Koe(DIimieHTIB
I'SITUIIIAPOBOTO TIepCenTPOHA.

EBpucTnuHMI anropuT™M CHHTE3y Ta HAJIATO/KEHHS BaroBUX KOEQIIE€HTIB
[IECTUIIIAPOBOTO MEPCENTPOHA.

Metoau HaBUaHHS paliaibHO-0a3UCHUX HEUPOMEPEK.

3acTocyBaHHsI KJacTep-aHai3y MPU HaBUYaHHI paliaibHO-0a3UCHUX HEUPOMEPK.
EBpUCTHYHMIT adrOpUTM CHHTE3y Ta HAJIAro/PKCHHS BaroBuUX Koe(illieHTIB
0araTomapoBOro MepcenTpoHa.

EBouroItifiHi aITOPpUTMU B 33J1a4aX CUHTE3Y apXiTEKTypH HEHPOMEPEIKEBOI MOJICITI.
Bia6ip o3Hak 3a JOMOMOT0I0 TEHETUYHUX aJITOPUTMIB.

Hapuanns HelipoMepexk Ha OCHOBI €BOJIIOIIIAHOI alarnTarii.

Hetiponni mepexi y maketi MATLAB. Moaynes Neural Network Toolbox.

[Taker Statistica Neural Networks.

[Taket Brain Maker Pro.

ApXITEKTypa eKCTIEpTHOT CUCTEMH.

ba3a npasuur.

BusnaueHHs CTpyKTypH dpeiimMy K MOJIelTi TTOJaHHsI 3HAHb PO MOHSATTS.
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Busnauenns nepesar Ta HeJIOTIKIB (hperiMiB.

Bukopucranns meta3zHaHb Jisi 0OMEXEHHs 00J1acTl MONIYKY PillIeHb.
BrpoBamxeHHS! B TPOMUCIIOBY €KCIUTyaTalliio.

EBpucTnyHMi1 nOmyK.

Eran intepnperanii. ETan konnentyanizanii. EtTan tectyBanHs.

Etanu mnpoektyBanHs ekcrnepTHoi cucremu. Ertanm Qopmanizamii. Jlocmigna
eKCILTyaTalisl.

[nTepnperaTop npasuir.

[aTepdeiic kopucTyBaya eKCIIEpTHOI CUCTEMH.

Knacudikauis gperimis.

Konuenuist “mBuakoro npoToTumy’.

MarimHa JIOri4HOTO BUBEICHHS.

MexaHi3M BUBEJICHHSI B IPOIYKIIIHHIN CHCTEMI.

Mopens 6a3u 3HaHb B MMO€IHAHH] (PEHMOBOTO 1 MEPEKHOTO TTOAaHHS.

Monynb npunOaHHs 3HAHD.

OcobnuBocTi MoaudiKaIii 1 CympoBOIy B eKCIUTyaTallii eKCIepTHOT CUCTEMH.
[Tincucrema po3'sicHEHb.

[Tpuntunu HaciayBaHHs iHpOpMaIi y GpeiiMoBii MepexHii MoIeml
[Tpoayxuiitai moaeni: OCHOBHI BUBHAUYECHHSI.

[Ipsime Ta 3BOPOTHE BUBEICHHS.

Po6oua nam'siTe y NpoAyKIIHHINA CUCTEMI.

Cknag po3po0IroBadiB €KCHEPTHOI CUCTEMHU, POJIb 1 3a7adl KOXKHOTO 3 YJICHIB
TPYIIN.

Crparerii kepyBaHHS BHBEICHHSIM.

CtpykTypu naHux Qpeimy.

VYrpaBiiHHS BUBEICHHSIM Y TIPOIYIIIHHINA CUCTEMI.

dopmanbHuil onuc Ppemy.

DpeitMoBi MEpeKi.

®dpeiiMoB1 MOJIETI.

XapakTepucTuKa MPOAYIIHHUX MOJICTIEH.

[{uks poOOTH 1HTEpIIpETATOpA TTPABHII.

Heuitka norika. I[IOHATTA JIHIBICTUYHOI MEPEMIHHOI. 3ICTABJICHHS 3HAYEHb
JIHTBICTUYHOI MEPEMIHHOI 3 pealbHUMU JaHUMU. Daz3udikaris.

Heuitka 1norika. VYHiBepcanbHa MHOxkuHA. HeuiTka wMHOoxuHa. HeuiTtka
nigMHOKHUHA. CTYIIHb HAJIEKHOCTI.

VY3aralbHeHHSI HEYITKUX €KCIIEPTHUX OI[IHOK 3 METOI OJCpX aHHs BUAY (QYHKITIH
HAJICKHOCTI.

HeuiTtka norika. ®yukiis npunanexHocTi. Criocodu onucy QyHKIIT HAIEKHOCTI.
Heuitka norika. @yskiis npuHanexHocTi. CranmaptHi  dopmu  QyHKIIT
HAJIESKHOCTI.

HeuiTtka norika. Heuitki MHOXMHH. B1acTUBOCTI HEYITKMX MHOXKHH.

HeuiTka norika. HeuiTki MHOkHHH. Oniepanii 3 HEUITKUMU MHOKHUHAMH.

Heuitki anroputmu. [IpuiftHATTS pillieHb HA OCHOB1 HEYITKUX AJITOPUTMIB.
[lepenymMoBH 1 3arajbHl NPUHIUIN [MOOYJOBM CHUCTEM KEPYBaHHS Ha OCHOBI
HEYITKOT JIOT1KH.
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brok-cxema HeuiTkoro perynstopa. Eranu ¢dopmyBaHHS KepyrOuuX BIUIMBIB.
Hedazsudikaris. Meroau nedaszzudikartii.

HeuiTkuii perynstop: MOCTAaHOBKA 3ajadi, aJIrOPUTM PO3PAXyHKY KEPyIOUOTO
BIUTUBY 110 BIIXUJICHHIO 3HAYEHHS PETYJILOBAHOI 3MIHHOI BiJl yCTaBKH.

HeuiTkuii perynsTop: MOCTAaHOBKA 3ajadvi, aJIrOPUTM PO3PAXYHKY KEpPyHUOTro
BIUIMBY MO BIAXWJICHHIO 3HAYEHHS PEryJIbOBaHOI 3MIHHOI Bl YCTaBKM 1 3MiHI
peryJibOBaHOI NEPEMIHHOI.

[Ipuknaay 1 NPU3HAYEHHA CHUCTEM KEpyBaHHSA 3 TPaJAULINHUMU 1 HEYITKUMHU
PETYJIATOPAMH.

Mogeni Ha 6a31 HEUPO-HEUITKUX MEPEXK.

HenerepmiHoBaHICTh ypaBIliHHS BUBEJCHHSM Ta €BPUCTUYHI 3HAHHS.

HeuiTka kmacrepuzartis sk MiJIx1i/1 10 MOJaHHS 3HaHb.

[TopiBHSIHHA MeTOAIB MOOYJOBH HEUITKOTO JIOT1YHOTO BHUBEICHHS MamjaHi Ta
Cyreno.

CtBopenHs HewiTKux monenel y maketi MATLAB.

Oynkiii makety MATLAB nnst cTBOpeHHST HEHPO-HEUITKUX MEPEK.
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«3aTBepIKYIO»

i 4
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«29» __mpaens 2023 p.

< (__JIncenxo B.II. )

. nepemuHy HeuimKux MHONCUH:
BapianT Ne 1 _ T T AL (B+o s (A*B)+C
50 l'l.uTamm 1. Mo onepauiii cucmem zememuunozo anzopummy 2 A+(B+C)=(A+B)-C
sionocamoca: ' 3. A+(B+C)=(A+B)+C
1. KpOCOBE, MyTallis Z. A-(B+C)=(A+B)+C
2. NepexpeIieH s, 101aBaHHs
3. CIOJIyYCHHsI, TUHaMi3auii
4. aNbTCPHATHEA, NCPCIICKTHEA 75 Iuranna 9. Poooma Xema-Hinvcena euxopucmogye
dyuxuyiio:
- - — 1. nepepBHy OJHi€l 3MiHHOI.
50 Iurtanns 2. BioJoriunuii HelipoH - ne: 2. HerepepBiy OHIEl 3MIHHOT
1 cycras - 3. MepepBHY JBOX 3MIHHHX
2. 4acTHHA KPOBOHOCHOI CHCTEMHU 2. HeMepepBHY ABOX MIHHIX
3. JacTHHA CIIMHOI'O MO3Ty
4. OioJioriuHa KJIiTHHA
100 Muranus 10. CKL’Z?KM icHye Hacniokie meopemu Konmozoposa-
Apnonvoa-Xexm-Hinvcen
50 Hurauus 3.6bion02iuHuii HelPOH CKIAdaAEMbCs 3: 1 3
1. MIKPOXpPOMOCOM 2 2.
2. BIIPOCTKIB KPOBOHOCHHUX CYJIMH 3 4
3. aKCOHA Ta JICHIIPUTIB 4 1
4, AKCOHa, ICH/PUTIB, TiJa, COMU
50 Muranns 4. Mamemamuuna modens Helipona: Murtannsa 11. @Dopmyna pospaxynky Kinbkocmi Helpomuie
1 Y =ax+b 100 060xULap06OT Mepedici
2. Y = (atb)*(v+d) 1. L = Lw/(n+m)
3. Y = Ywx+b 2. L = Lw/(n+m+c)
4 Y = Zwx+h)/2 3. | L=Lw*(n+m)
4. L = 2*Lw/(n+m)
50 Huranus 5. Jo akmusayiiinux ¢ynkuyiii gionocamsca:
1 (YHKLISL OIMHUYHOTO CTPHOKA 75 Muranns 12. Cxinbku Kpokie y naguanni munoeoi mepesici 3
2 (yHKIST OIMHUYHOTO CTPHOKA 1 CUTMOIIH yuumenem:
3. JHIHUN mopir 1. 4
4 BCi 3a3HaueHI 2. 5
3. 6
4. 7
50 HI/ITaH]'-[fl 6. Mepe.zlci, 0e K0diceH HellpoH nepeoae cili GUXIOHUI
CUSHAL] IHWUM HelPOHAM HACINYRHO20 Wapy
1 3yCTPIYHOTO PO3MOBCIOUKCHHS 100 Muranns 13. Jlozika é3aemo0ii misc ingpopmayinnumu
2 OaraTomapoBa HapajieiabHa 00’ekmamu 6a3yemvca Ha KOHYenyii:
3. 0J1 IIapoBa napasesbHa 1. (hopMyBaHHS BiTHOIIEHB acolianiil Mi>XK HEOJHOPIAHOCTAMH
4 TMOBHO3BSI3HA 2. (hopMyBaHHS BiIHOIICHB acoliaiiil MiX OJHOPITHOCTAMH
3. (hopMyBaHHS MIEPETHHIB acOIialliil MiXK OJJHOPITHOCTIMU
75 Muranns 7. Tunosuii ancopumm HAGUAHHA HeUIMKOI HEUPOHHOT 4. (hopMyBaHHS IEPETHHIB acoIialiil Mi>k HEOJHOPITHOCTSIMU
Mepedci cKnadaemycsa i3 makoi Kiibkocmi Kpokie
1 2
2. 4 Iurauus 14. @ynkyia 2-0x 3MIHHUX HA3UBAEMbCA
3. 5 75 MPUKYMHUKOBOI0 HOPMOIO (1-HOPMOIO) AKWLO U000 Hel
4 6 SUKOHYIOMbCA BUMOZU:
1. acoLiaTHBHICTh, KOMYTaTHBHICTh, MOHOTOHICT
2. 00MeXEeHICTh, aCOLliaTUBHICTh, KOMYTaTUBHICTh, MOHOTOHHICTb,
| 75 | Nuranns 8. Acoyiamusnicms onepayiii anzedpaiunozo HiHifHiCTH




00OMEXEHICTh, aCOIIaTHBHICTh, KOMYTAaTUBHICTh, MOHOTOHHICTB,

Muraunus 24. Aki i3 neitponis 6x00ame 00 cknady

HEJIHIAHICTD 100 Heokoznimpona: 1 — cknaomui;2 — munogi; 3 — npocmi; 4 —
4. 00MEXEHICTh, aCOIiaTHBHICTh, KOMYTaTUBHICTb, MOHOTOHHICTb. aoumueHni; 5 — ghopmanizosani.
1. BCi
2. 13
75 Muranns 15. Tkumu memodamu nposodumscs inmezpyeanns ma 3. 2,45
ycepeoHeHHs RHOMOYHUX 3HAYEHb UMIDIOGAHUX 6eUYUH? 4, 1,2,35
1. HaMEHIINX KBAJIPaTiB, IPalieHTHUM
2. HEHPSIMHMH METOIaMH
3. HPSIMOKYTHHKIB, Tparnewin + 75 Iutanns 25. Tononozin _mepedxci modxce oymu :
4. METOJaMU HOKOOP/MHATHOTO CITYCKY 1. LICHTPAIi30BaHOI0, ICLICHTPAIi30BaHO0, KOMOIHOBaHOO
2 MaricTpanbHOIO, PajiaabHOIO, KiIbLEBOIO, AEPEBOBUAHOIO a60
JIOBUTBHOIO .
100 Iuranns 16. Ancopumm naguanna nepcenmpona iz y 3. MaricTpalbHOI0, PajiajbHOIO, ICLEHTPATiI30BaHOI0, KOMOIHOBAHOIO
CKIIA0AEmMbCst I3 KPOKiB: 4, LIEHTPAJII30BAHOI0, KiIbLICBOIO, IEPEBOBHAHOIO 200 TOBIIBHOIO
1. 4
2. 5
3. 6 75 IMurtanns 26. 3nak “=" gionocumuca 00 newimkoi ...
4, 7 1. €ICHTHYHOCTIL
2. EKBIBaJICHTHOCTI .
3. aMIuTiKaLii
100 Murauus 17. Heiiponi mepesici 3ycmpiuHozo po3noecioOiceHHs 4. Iy IUTiKAILii
CKAa0aiomocs i3:
1. niapy HeiiponiB KoxoHena, miapy Heiiponis 'pocOepra
2. mapy HeﬁPOHiBa wapy HeHponis KoxoHeHa, wiapy HeHpoHis 100 Nuranns 27. Icuyioms nacmynni onepayii nao nevimkumu
I'pocGepra, Helipona Po3enbiara MHONCUHAMU:
3. apy HeWpoHiB, mapy HeipoHis 'pocOepra 1. JI0IaBAHHS, ArPETYBAHHSI, Pi3HHII
4 mapy HeWpoHiB, miapy HeiiponiB Koxonena, mapy HeipoHiB 2. MHOKEHHS T2 [UICHHS
) ['pocbepra 3. NEePETUHY, pi3HHULI, 00€AHAHHS
4. KOMITO3HLii, IIEpeTHHY Ta IiTHECEHHSI IO CTeIeHs!
75 Muranns 18. Cxirvku kpokie naguanna y HelpoHHIl Mepedici Murtanns 28. Ilocmasme y sipniii nocnioosnocmi enemenmu
Xonginda ? an2OpUmMMy CIMEOPEHHA CUCEM HeUimKozo eueedeHna: 1 —
1 1 100 | gpopmyseanns 6azu doanux; 2 — azpezysanmus nioymoe; 3 —
2. 2 aKymynauia eucHoekie; 4 — ghazzugpikayia exionux sminnux; 5 —
3. 3 akmueizauin ni06uUCHOBKi6
4. 4 1. 1,2,3,4,5
2. 53124
3. 1,4,2,53
75 Iurtanns 19. Jloziune 3anepeuennsn: 4. 4,3,1,5,2
1. TA)=1-T(A)
2. T(=A) =1-T(A).
3. T(=A) =1+T(A) 100 MuTauns 29. Ilpoyec ompumanna 3euuaiinozo (e neuimkozo)
4. T(-A) =1-T(A) 3HAYEHHA ...
1. JI€aKTHUBAIIist
2. Ja33udikanis
50 Muranns 20. Cxinvku BIacmugocmeii Mac mepernca adanmugnoi 3. nedazsudikaris .
pesonanchnoi meopii APT 4. YKPYIMHEHHS
1. 1
2. 5
3. 9
4. 3 100 Muranus ?0. ‘Hpoue()yptf 3Hax00.m‘eun.ﬂ cmeneni icmlfnuocmi
KOJCHO20 I3 Ni0 6UCHOBKI8 NPAGUL HeUiMKUX RPOOYKYill — ye ...
1. arperyBaHHs
50 Muranns 21. Cxinoku wapis y kocnimpona? 2 TpOAyKILiA
1 2 3. AKYMYJISALLST
2, 3 4. AKTHBALLisSL
3. 5
4. 6
50 Muranns 22. /[na 0synanpasnenoi acoyiamugnoi mepesici
KilbKicIb 6eKmopie nam’ami He NOSUHHO nepesuuiysamu:
1. n/2*log; n
2. n/4*log; n
3. 4*n/3*log, n
4. n/2*logsn
50 IMurtanns 23. Heokocnimpon 8ioHocumuvcs 00:
1. HECTaOLIbHUX MEepex
2. CaMOOPraHi3yI0uux
3. aJaNTHBHUX
4. MeTacTadlIbHUX
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7. MeToay HABYAHHSI.

3a JoKepenaMu 3HaHb BUKOPUCTOBYIOTHCS Taki METOAM HABYAHHS: CIIOBECHI —
pPO3MOBIJb, MOSICHEHHS, JIEKIis, 1HCTPYKTa)X; HAOYHI — JEMOHCTpalis, LIOCTpalis;
paKkTU4YHI — JabopaTtopHa poboTa.

3a xapaKTepoM JIOT1KU MI3HAHHS BUKOPHCTOBYIOTHCS TaKl METOJU: aHAIITUYHUMA,
CUHTECTUYHHM, aHATITUKO-CUHTCTUYHUH, 1HIYKTUBHUHN, JCTYKTUBHUH.

3a piBHEM CaMOCTIHHOI PO3yMOBOI MiSTIBHOCTI BHKOPHUCTOBYIOTHCS METOIU:
poOJIEMHHH, YaCTKOBO-TIOIITYKOBUM, JTOCITITHUIILKUH.

8. ®opMH KOHTPOJIIO.

OriHiOBaHHS SKOCTI 3HaHb CTYACHTIB, B yMOBax Oprasi3aiii HaBYaJIbHOTO
nporecy 3a KPEAUTHO-MOAYJIBHOIO CHUCTEMOIO 3IACHIOETHCS MUISXOM IMOTOYHOTO,
MOAYJIBHOTO, TMiJICYMKOBOTO (CEMECTpOBOro) KOHTposiro 3a 100-0anbHOIO MIKANOIo
oLiHIOBaHH4, 3a mKajo ECTS Ta HalloHaIEHOKO MIKAJIOK OLIIHIOBAHHS.

9. Po3nonain 6auiB, siki oTpuMyI0Th cTyaeHTH. OLIHIOBaHHS CTYJ€HTA B110YBAETHCS
3ri1HO nosioxkeHHsIM «IIpo ekzamenu Ta 3amiku y HYBill Ykpainn» Bix 20.02.2015 p.
npotokoa Ne 6 3 Tabu. 1.

Omninka Omninka . PelTHHT cTyaeHTa,
HamionaNLHa EKTC Busnauyenns ouninku €CKTC Baum
L BIAMIHHO — BigMiHHE BUKOHAHHS JIUIIIE
Bixminno A 3 HE3HAYHOIO KiTbKICTIO TOMUJIOK 90 - 100
B AYKE JOBPE — Buiiie cepeJHOr0 piBHS 82 — 89
3 KUIBKOMA ITOMIIKAMU
HooOpe
JOBPE — B 3aranpHOMy IpaBWJIbHA
C po0oTa 3 MEBHOIO KUTBKICTIO TPyOuX 74 -81
IIOMUIIOK
D 3A1IOBLJIBHO — Henorano, ane 3i 64— 73
3HAYHOIO KIJIBKICTIO HEIOJIKIB
3anoBijbHO
E JOCTATHDBO — BUKOHaHHS 33JJ0BOJIbHSIE 60 — 63
MiHIMaJIbH1 KpUTEpii
HE3AJTOBIJIBHO — noTpi6HO
FX MIPAIFOBATH MEPE TUM, SIK OTPUMATH 3aJTiK 35-59
He3a10BiabHO (TO3UTUBHY OIIIHKY)
HE3ATOBIJIBHO — HeoOxigHa
F N 01-34
cepifo3Ha moiabina podora

JUist BU3HaYEHHSI pEUTUHTY CTyAEHTa (Ciayxada) 13 3aCBO€HHs JucuuIuiing Rauc (1o 100
OaJtiB) ofiep:kaHuil pedTuHr 3 arecrtaiii (10 30 0aniB) 10Aa€ThCS 10 PEUTUHTY CTYyACHTA
(cmyxaua) 3 HaBYaIbHOI po6oTH Rup (10 70 6aniB): R quc = R up + R at.

10. MeToauyHe 3a0e3neyeHHsI
1. [Tinpy4yHukH Ta MOCIOHMKH, 3a3HAYCHI Y CIIUCKY JITEPATYPH.
2. MetoauyHi BKa3iBKU 10 BUKOHAHHS JJaOOpaTOPHUX POOIT.
3. HopmatuBH1 7OKyMeHTH.



4, Tabnuii, cxemMu 1 T[JIaKaTH, BUTOTOBJIEHI Ha Kadeapi, a TaKoxXK
TUIIOTpa(IuHUM CITOCOOOM.
S. [nTepHeT-pecypcen.

11. PexomenaoBaHa Jiteparypa
— OCHOBHA

1. Tlyraues B.C. OcnoBbl aBTOMaTHuUECKOTO ypasienus. — M.: Hayka, 1974. — 720
C.

2. Poznyak A.S., Sanchez E.N. Dynamic neural networks for nonlinear control:
Identification state estimation and trajectory tracking // World Scientific. 2001. London.
— P.102-120.

3. Jlucenko B.II., Ky3pmenko b.B. — ChemianpHi po3ainM BHINOI MaTeMaTHKH
(Heuitki muoxkunn) — K.: HAY, 2004 p.- 83 c.

4. Kevin M. Passino, Stephen Yurkovich Fuzzy Control — Ohio State University,
2001y.-572p.

5. Ross T.J. Fuzzy logic with engineering applications. — McGraw-Hill, 1995. — 600
p.

6. Zadeh L.A. Fuzzy logiC. — IEEE Transactions on Computer, vol. 21, no. 4 1988,
pp. 83-93.

7. Kpyrnos B.B. u n1p. HckyccTBeHHbIe HEHPOHHBIE CETH. Teopust M MpaKTUKa -
M.: I'opsiuast iunug — Tenexom, 2002. — 382 c.

8. Cogeros E. fI. MoaenupoBanue cucteM. Y4eOH. 11 By30B.-M: Briciias mkona,
1985.-271 c.

9. Kadapor B.B. Meroan KHOEpHETHKH B XUMHH M XHUMHYECKOW TEXHOJOTHU:
VYuebHuk ais By30B. 4-e u3f., nepep.. gom.- M.: Xumus, 1985.- 488 c.

10. XKenesnoB N.I'. CioxHbIe TEXHUYECKHE CUCTEMH (OLIEHKA XapaKTEPHUCTHUK).
VY4eOH. nocobue s TeXH. By30B.- M.: Beiciias mikona, 1984.- 119 c.

11. banakupeB b.C., dynuuxkoB E.I'., Hupaun A.M. 3kcnepuMeHTaIbHOE
OTIpe/IeJICHNE TUHAMUYECKUX XapaKTEPUCTUK MPOMBINIJIEHHbIX 0OBEKTOB YIIPaBJICHHS. -
M: 3ueprus, 1967. -232c.

12. Jleitu A.M. Metonu uaeHTU(PUKAIMK JTUHAMHUYECKUX OO0bEeKTOB.-M.: 3Heprus,
1979.- 240c.

13. MonuanoB A.A. MojenupoBaHue W TPOEKTHPOBAHUE CIOXKHBIX cucTem.-K.:
Bua mikoira, 1988.- 359 c.

14. Kopuemuuii M.O., JIucenko B.I1., Yanauit M.B. Heiiponni mepexi. — K.: HAY,
2008. — 156 c.

15. TlpencraBnenue u ucnoias3oBanue 3Hanuii / [loxg pen. X. Yano, M. Ucumsyka. -
M.: Mup, 1989.- 220 c.

16. Ilpuxmanuaeie HeueTkne cuctemsl / Acau K., Batama /., sau C. u np./Tlox pen.
T. Topano, K. Acan, M. Cyreno.- M.: Mup, 1993. — 368 c.

17. Ilpuo6perenue 3nanuii / [lox pexn. C. Ocyru, FO. Casku. — M.: Mup, 1990. — 304
C.

18. Pinkokama A.A., Tommep K.K. OcHoBM cHCTEM IITy4HOTO 1HTEJIECKTY.
Hapuanpauit mocionuk. — Yepkacu: "BIJIJITYHHS-TIJIFOC", 2002. — 240 c.

19. PyrkoBckas /., Ilumuesckunt M., PyrtkoBckuii JI. Heunponueie ceru,
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TEHETUYECKUE AIITOPUTMBI U HeueTKre cucteMsbl: [lep ¢ monbck. — M.: ['opsiuas nuHus -
Tenexom, 2004. — 452 c.

— AOMOMIKHA!
1. JleonenkoB A.B. — Heuérkoe monenupoBanue B cpeae MATLAB u fuzzyTECH -
CI16: bXB-IIerepOypr, 2003 . — 736 ¢

2. Ckypuxun E.M. u np. Marematuueckoe moaenupoBanue.- K.: Texnuka, 1983.-
270 c.

3. Kpuuesckuit M.JI. Unrennexryanbabie MeToabl B MeHekMeHTe. — CII6.: TTutep,
2005. - 304 c.

4. Jlorep [Hx.®. MCKyCCTBEHHBIM HWHTEIIEKT: CTPATETUH W METOJAbl PEIICHHS
cinoxHbIX TIpodiem / Ilep. ¢ anrin. — M.: Bunbsmc, 2005. — 864 c.

5. Murromkun FO.M., Mokun B.U., Potmreitn A.I1. Soft Computing: uaeHTHdUKaIMS
3aKOHOMEpHOCTEN HeueTkuMu 0azamu 3Hanuil. — Bunnuia: YHUBEPCYM-Bunnuiia, 2002.
—145c.

6. Ocyra C. O6pabotka 3Hanuii. — M.: Mup, 1989. — 293 c.

7. Paccen C., Hopsur II. UckyccTBeHHBI MHTEIJIEKT: COBPEMEHHBIN MOAXO0M, 2-€
u3n.: Ilep ¢ anrn. — M.: Bunbsamc, 2006. — 1408 c.

13. Indopmaniiini pecypcu
1. https://wikipedia.org
2. http://lwww.victoria.lviv.ua/html/oio/html/theme5.htm
3. http://om.univ.kiev.ua/users upload/15/upload/file/pr lecture 10.pdf
4. https://www.youtube.com/watch?v=Kdx268Wczxl
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