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Onuc HABYAJBLHOI JUCIUILTIHNA

[ITyyHWI 1HTEJIEKT B CUCTEMAaX aBTOMATHU3aI1

(Ha3Ba)

I'any3b 3HaHb, HANIPSIM MIATOTOBKH, CIIEHIAJBHICTh, OCBITHHO-KBAJi(pikauiiiHNii piBeHb

OcBiTHBO-KBaNiPiKaLIHHUIN PIBEHb

Marictp

(bakamaBp, cnerianict, Maricrp)

Hampsim miaroroBku

CrenianbHicTh 151 ABTomMaTu3alisi Ta KOMII’IOTEPHO-
iHTerpoBaHi TeXHOJIOTII

XapakTepucTHKA HABYAJIbHOI TUCHMILTiHHA

Bun O06oB’s13k0Ba / BUDIpKOBa

3arajbHa KUIBKICTH TOJIMH 100

Kinbkictb kpeautis ECTS 4

KinpKicTh 3MICTOBHUX MOJTYJIIB 2

KypcoBuii mpoekt (pobota) (3a HasiBHOCTI)

dopma KOHTPOJIIO Exzamen

IMoka3HUKH HABYAIBbHOIL JUCHUIJIIHHU /151 J€HHOI Ta 3204HOI GOpM HABYAHHS

JCHHA (bopMa HaB4YaHHA

3a04Ha opMa HaBYAHHS

Pix miaroroBku (Kypc)

2

Cemectp

3

Jlexk1iiai 3aHATTS 20 200. 200.
[TpakTu4Hi, CEeMIHAPCHKi 3aHITTS 200. 200.
JlaGopaTopHi 3aHATTS 20 200. 200.
CamocriitHa poOoTa 60 200. 200.
[HMBiTyalibHI 3aBIaHHS 200. 200.
KinpKicTh THXKHEBUX ayAUTOPHUX 4 200.

TOJIUH JIJIsl IeHHOT )OPMU HaBUAHHS

1. MeTa Ta 3aBJaHHA HABYAJLHOI AMCHUILIIHA

MeTa — BUBYCHHS TCOPETUYHHMX 3acaJl QYHKIIOHYBaHHS IHTCICKTYaJIbHUX CHCTEM,
Creriali30BaHuX
CHUCTEMH KEpPYBaHHS TEXHOJIOTIYHMMH OO0’ €KTaMH Ta peaji3yBaTh

o0 JacTb 3MOTy Yy
IHTENEeKTyallbHi

e(eKTUBHI AITOPUTMH KEPYBAHHS HUMHU.

3aBIaHHA:

O  e(eKTHBHO 3aCBOITH KOMIUJIEKC CIEUiaJbHUX AMCUUIUIIH — TEOpii aBTOMATHYHOTO
YOPABIIHHS, aBTOMAaTH3alli TEXHOJOIIYHUX IPOLECIB, aBTOMATU30BAHUX CHUCTEM
YIPABJIIHHS, MOJEIIOBAHHS 1 ONTUMI3ALII0 CUCTEM KEpPYBaHHS, IPOEKTYBAaHHSA CUCTEM

ABTOMATHUKH TOIIO,

MIPOTPaMHUX

cepCcaoBHUIIax

CUHTC3YBATHU



O  3aCTOCOBYBAaTH HaOyTi 3HAHHS NPU BUKOHAHHI JUIJIOMHHX TIPOCKTIB;

O IO 3aBEpUICHHI0O HaBYaHHA HAOyTI 3HAHHS 13 IHTCJICKTyaJlbHUX IIJIXOJIB
MOJICTIIOBAaHHSI Ta KEpyBaHHA [aayTh 3MOTY 3/100yBady e€(GEKTHBHO BUPINIyBaTH
MPaKTUYHI 3a]1a41 aBTOMATH3allii BAPOOHNYHX MPOIIECIB.

InTerpanbHa KOMNETEHTHICTD:

OcHOBM (PYHKIIOHYBaHHSI IHTEJNEKTyaJlbHUX CHUCTEM KEpyBaHHS OlOTEXHIYHUMU
o0’exTaMH Ta peanmi3alisl €PEeKTUBHUX AJTOPUTMIB KepyBaHHA HMUMH. CHCTEMH HEYiTKOI
JOTiKM, HEHPOHHUX MEpPEeX, HEHITKMX HEUPOHHHX MEPEX Ta TEHETHYHOTO ajIrOpUTMY.
Oco0nuBOCTI peani3allli IHTEIEKTyaJIbHUX CUCTEM Ha BUPOOHHUIITBI CTOCOBHO KOHKPETHUX
00’€KTIB arpapHOTrO CEKTOPY, YCTAaHOBOK 1 €JICKTPOTEXHIYHMX KOMILIEKCiB. OCOOIMBOCTI
peamizallii 1HTEJIEeKTyaJIbHUX CHCTEM Ha BHUPOOHHIITBI CTOCOBHO KOHKPETHHUX OO0 €KTIB,
YCTAaHOBOK 1 00JIaHaHHS MeXaHi3arlii Ta e’aekTprudikarii BUpoOHUYIUX MPOIIECIB.

Huctummina «I  IlTydHuit 1HTENEKT B CHCTEMax aBTOMAaTH3allii Ol10TeXHIYHUX
o0'ekTiB»  3abe3neuye (opmyBanHs Takux 3arajdbHux (3K) Ta cneniaabHux (CK)
KOMIIETEHTHOCTEH !

3K 1. 3natHicTh pOBEACHHS AOCTIHKEHb HA BIAMOBITHOMY PiBHI.

3K3. 3natHicTh 70 aOCTpaKTHOTO MUCIICHHS, aHAII3Y Ta CHHTE3Y.

3K6. HaBuuku BuKopucTaHHs iHGOPMAIIHHUX 1 KOMYHIKAIIHHUX TEXHOIOT1H.

CK2. Matu cnenianbHi 3HaHHS 3 MPOEKTYBAaHHA Ta BIPOBAIXKCHHSI BUCOKOHAMIMHUX
CUCTEM aBTOMATHU3allli Ta iX MPUKIAJAHOrO MPOrPaMHOr0 3a0e3MedeHHs, Ui peaizarii
(GyHKUIA yIpaBIiHHS Ta ONpalloBaHHs 1H(OpMaIlli Ha OCHOBI CyYaCHHUX IOJOKEHb TeOpil
HaAlHOCTI, (YHKIIOHAIBHOI O€3MeKM NPOrpaMHUX Ta TEXHIYHUX 3aco01B, aHai3y Ta
3MEHIIICHHS PU3HKIB B CKJIAJIHUX CHCTEMax.

CK12. 3paTHicTh OpraHioByBaTH MOHTaXH1, HajJaro/KyBaJibHi POOOTH CHUCTEM
aBTOMaTH3allii CKJIaJHUX TEXHOJOTIYHUX Ta OpraHi3allifHO-TeXHIYHUX 00’ €KTIB,
3MIMCHIOBATH iXHIO E€KCIUTyaTallilo y BIAMOBIAHOCTI A0 MDKHApPOJHHMX Ta HAIllOHAJBLHUX
CTaHJIaPTIB.

VY pe3ynbTari BUBYEHHSI HABUAJIHHOI AMCIHIUIIHN CTYJCHT TMTOBHHEH MOKA3aTH MEBHI
nporpamHi pe3yjabTaTu HapuanHsa (ITPH), a came:

[IPH1. 1. 3parHicTh 3acTOCOBYBaTH Cy4yacHI METOAM TeOpii aBTOMATUYHOTO
KEpyBaHHS JJi1 PO3POOJEHHS aBTOMATHU30BAHMX CHCTEM YIPaBIIHHS TEXHOJIOTTYHUMHU
mpoiiecaMu Ta 00’ €KTaMHU.

[TPH3. 3paTHicTh AEMOHCTPYBAaTH CHEIlialbHI 3HAHHA MEPEKEBUX TEXHOJOTIH
OoOMIHY JIaHHMMH, SIKI 3aCTOCOBYIOTh B CHCTeMax aBTOMAaTH3allii pIi3HOTO PIBHI Ta
pU3HAYCHHS.



2. IlporpamMa Ta CTPYKTypa HABYAJIbHOI JMCUMILIIHM 1JIS:
— IIOBHOT'O TEPMiHY JICHHOI (3a04HO1) (popMM HaBUAHHS,
— CKOpPOYEHOTO TepMiHY JE€HHOI (3a04HO0T) OpMHU HABUAHHSI.

Ha3Bu 3micToBux

Kinekicte rogua

JeHHa hopma

3aouna dhopma

MOJIYJIiB 1 TEM THXKHI | yCBHOTO y TOMY YHCIi yCBhOTO y TOMY YHCII
A | o | nab | iHa | c.p. a1 | n | nab | iHx | c.p.
1 2 3 4 5/ 6 | 7|8 9 10111] 12 | 13 | 14

3MiCTOBUN MOJTYJIb

1. OcHOBH Teopii H

SHPOHHUX MEPExX

Tema 1. Berym.
OcHOBHI KOHIIETIII{
HEUPOHHHUX MEPEX

2

2

2

Tema 2. BnactuBocTi i
TOTOJIOTIST HEHPOHHHMX
MEPEK

Tema 3. HaBuanus
HEHPOHHUX MEpPEeK

Tewma 4. [lepenaBuanHs
HEHPOHHUX MEpEX Ta
iX pI3HOBHIN.

10

Tema 5. Bukopucranus
HEHPOHHUX MEPEXK.
[IepcenTponu.

10

Pazom 3a 3micToBUM
Moayaem |

60

10

10

30

3micToBuit MOyIb 2. OCHOBHI KOHIIETIII{ HEYITKOT JIOTIKH

Tema 1. Icropuuni
ACIIEKTH BUHUKHEHHS
HEYITKOI JIOTIKH.
HeuiTki MHOKHHH.

2

2

2

Tema 2. Onepartii Hax
HEYITKUMHA
MHOXWHAMH.

Tema 3. Heuirtka i
JIHIBICTUYHA 3MiHHI.

Tema 4. Mexadizmu 1
QITOPUTMHU HEUITKUX
BUCHOBKIB.

10

Tema 5. Cnporuienuii
QITOPUTM HEUITKOTO
BHCHOBKY. MeTou
MIPUBEJEHHS J10
HEYITKOCTI.

10

PasomMm 3a 3MicTOBUM
MOJyJIEM 2

60

10

10

30

Ycporo rogna

100

20

20

60

KypcoBuii npoext
(pobora) 3

(SKIII0 € B po6OUOMY HaBYAIBHOMY
TU1aHi)




Veporo roaus | 100 [20] J20 [ [60 | T

3. Temu ceMiHApPCHKHX 3aHATH
4. TeMH NPpaKTUYHHUX 3aHATH
5. Temu 1a00paTOPHUX 3AHSATH
No HasBa temu KinbkicTh
3/1 TOJINH
1 OcnHoBHi koMnioHeHTH nlakety Neural Networks Toolbox. 2
2 OyHKIIT HAaJalITyBaHH apiB HelpoHiB. DyHKIIT 2
OJIHOBUMIPHO1 ONTUMI3allii Ta 1Hiliali3a1ii Iapis 1 3CYBIB.
3 DyHKIIT CTBOPEHHS HEUPOHHUX Mepexk. DyHKIIiT 2
MIEPETBOPEHHS BXO/IIB MEPEKi, BariB Ta BiJCTaHEH.
4 @OyHKIIT pO3MIIIICHHS HEHPOHIB (TOMOIOT1UHI (PYHKIIIT) 2
Ta BUKOPUCTAaHHS HEHPOHHUX MEPEK.
5 | Peanizauis y Neural Networks Toolbox rpagiunux ta iHIImx 2
GbyHKITN.
6 [Ipuznauenns 1 moxsuBocti nakety Fuzzy Logic Toolbox. 2
[ToOy10Ba HEUITKOI AaMPOKCUMYIOUO0i CUCTEMHU.
7 [ToGynoBa excriepTHOi cuctemu B nakeTi Fuzzy Logic 2
Toolbox.
8 CtBOpeHHs BIacHUX (YHKIIINA HaJIEKHOCTI. DYHKITIT 2
BUKJIMKY J11aJIOTOBUX BIKOH 1HTEp(eENCy.
9 | Po6ota Fuzzy Logic Toolbox y pexuMi KOMaHITHOTO PsIKa. 2
10 | ®ynKuii cTBOpEHHs, MePerisaay CTPYKTYPH 1 pelaryBaHHs 2
CHCTEM HEYITKOTO BHCHOBKY.

/. KOHTPOJIbHI MUTAHHA, KOMILJIEKTH TeCTiB VI BUSHAYEHHS PiBHSI 32aCBOECHHS
3HAHb CTY/JACHTAMHU.

1.
2.
3.

©CoN A

10.
11.

[cTopist po3BUTKY TEOpIi ITYYHUX HEHPOMEPEK.

bionoriyni HelpoHU Ta X PI3UYHI MOJEIII.

Mopeni  HeiipoenemeHnTiB. [loHSATTS: cuHamnc, BaroBuil KOE(IIIEHT, MOPIT,
JTUCKpUMIHAHTHA (DYHKIIIS, GYHKITIS aKTUBAIl1, TEPCENTPOH.

bionoriunuii 1 hopmMabHUIT HEUPOHU: TIOIIOHICTH TA BiIMIHHOCTI.

OyHKIIT akTHBAaIli (OpMaTBPHIX HEHPOHIB Ta 1X BIUIMB Ha HABUYAHHS HEUPOMEPEK.
Metoa HaliMEHIIIUX KBaJIPaTiB K OCHOBA alropuTtMmy Yinpoy-Xoddda.

MO>KJIMBOCTI 1 BIACTUBOCTI OJIHOIIAPOBUX MEPCENTPOHIB

JIiH1liHa PO3AUIBHICTD 1 JIIHIMHA HEPO3AUICHICTh KJIaCiB.

3aragpHe YySABIACHHS TMPO HABYaHHS HEUPOMEPEK. XapaKTEPUCTUKH TIPOIECy
HaBYaHHSI.

Bumoru 10 HaBuaabHUX BUOIPOK JAHUX.

Kiacudikarttist Ta Bugu Mojenei HelpoMepex.



12.BnacTuBOCTI IITYyYHUX HEHPOMEPEK.

13.1ToBHO3B 1301 HM Xondinga. IlceBnoinBepcHe HaBYaabHE MPaBUIIO, MPOSKTUBHUM
ITOPUTM HACTPOIOBAHHS Bar.

14.3actocyBanns HM st acomiaTuBHOTO TOMTyKY 1H(GOpMarii

15.EdexTt ['opogaudero Ta nepcnekTUBH 1 METOIU HOTO BUKOPUCTAHHS.

16. Anroput™ po3HACHYEHHS CHHANTHYHOT MaTpuil Mepexi Xomndinga.

17.Mepexi Xondinga y 3agauax KOMOIHATOPHOI ONTUMI3ALIIi.

18.Heiiponna mepexxa SOM.

19.Heiiponna mepexa LVQ.

20.Haiipomepesxa "SOM-A3IT".

21.3actocyBanHs Mepexx KoxoHeHa y 3amadax KjacTep-aHajizy Ta reoiH(opMaiiitHux
CUCTEMaX.

22.baraTonrapoBuii IepCenTPOH.

23. AITOPUTM 3BOPOTHBHOTO MOITUPEHHS TOMUIIKH

24.T'pasiieHTHI aITOPUTMH HABYAHHS 0araTomapoBUX HEUPOMEPEK.

25.Kpurepii mopiBHSHHSA MOJIENICH Ta TPAIIEHTHUX AJITOPUTMIB HAaBYaHHS HEHpOMEpex
OPSIMOTO MOIIUPEHHS.

26.EBpucTUyHUI alIrOpUTM MIPUCKOPEHHS HAaBYaHHSI HEHPOMEPEK.

27 . EBpUCTUYHHI aNTOPUTM CHHTE3y Ta HAJIArO/KCHHs BAaroBUX Koe(ilieHTIB
JIBOILIAPOBOTO TIEPCENTPOHA.

28.EBpHCTUYHMII aNTOPUTM CHHTE3Y Ta HAIATOKEHHS BaroBUX Koe(imieHTiB
TPUILIAPOBOTO MEPCENTPOHA.

29.EBpucTHYHUN aIrOPUTM CHHTE3Y Ta HaJlaro>KeHHs BaroBUX Koe(ilieHTiB
' ATUIIAPOBOrO NEPCENTPOHA.

30.EBpucTtryHUil aNropuT™M CUHTE3Y Ta HAJATOJ[KEHHS BarOBUX KOE(IIIEHTIB
HIECTHUIIIAPOBOTO MIEPCENTPOHA.

31.Metoau HaBYaHHS pajliabHO-0a3UCHUX HEUPOMEPEK.

32.3acTocyBaHHS KJIacTep-aHaJi3y IPU HABYAHHI pajiajbHO-0a3MCHIX HEUPOMEPIK

33.EBpucTHYHUY aNrOpUTM CHHTE3Y Ta HAJaroHKeHHS BaroBuX KoedimieHTiB
6araTomapoBOro NepcenTpoHa.

34.EBoIOIiifHI allTOPUTMH B 33/1a4aX CHHTE3Y apXiTEKTYPH HEUPOMEPEKEBOI MOJIEMI.

35.Bin0ip 03HaK 3a TOMOMOTOI0 TCHETUYHHUX aITOPUTMIB.

36.HaBuanHs Heiipomepek Ha OCHOBI €BOJIOIIITHOI afanTarii.

37.Heiiponni mepexi y makeri MATLAB. Moayne Neural Network Toolbox.

38.1Takert Statistica Neural Networks.

39.11aket Brain Maker Pro.

40. ApxiTeKkTypa eKCIepTHOI CUCTEMH.

41.ba3a npaBui.

42.Bu3HaueHHs CTPYKTypH (PperiMy SIK MOJIENI MOJJaHHs 3HAHb PO TTOHSTTS.

43.Bu3Haure nepeBaru Ta HeJI0JMiKu (pperMiB.

44 .BukopuCTaHHS METa3HAHb /711 OOMEKEHHS 00JIaCTi MONTYKY PIIlICHb.

45.BripoBayKeHHSI B IPOMUCIIOBY €KCIUTyaTallko.

46.EBpucTHYHUI TOUIYK.

47.Eran intepnperarii. Etan konuenryanizauii. ETan TectyBaHHS.



48.ETanu npoekTyBaHHs ekcnepTHOi cucteMu. Etan dpopmanizarnii. J{ocnigna
eKCILTyaTalis.

49.3a 101OMOT 010 SIKUX M1 MOYJIMBO BUPA3UTH i€papxito pperimin?

50.3a 3aanuM BHCIIOBOM CTBOPITh (PpeiiM—onuc abo poiboBUid (hpeiiM MOHSTTS, MO/I1i.

5l.IuTepnperarop mpaBuil.

52.InTepdetic kopucTyBada eKCIIEPTHOI CUCTEMH.

53.Knacudikais ppeiimis.

54.Kouuemniist “miBuIKOro NpoToTUILy .

55.MaitnHa J0riyHoro BUBEACHHS.

56.MexaH13M BUBEJEHHS B MPOAYKIIIHIN cUCTEMI.

57.Mopenb 6a3u 3HaHb B OE€IHAHHI (PPEUMOBOIO 1 MEPEAKHOTO MOJAHHS.

58.Monyns npu0aHHs 3HAHb.

59.Ha3BiTh 001aCT1 JIFOJCHKOI AISTBHOCTI B IKUW 3aCTOCOBYIOTHCSI €KCIIEPTHI CUCTEMHU.

60.OcobnuBocTti Moaudikalii i CympoBOAY B €KCILTyaTallli €eKCIIEPTHOI CUCTEMH.

61.Ilincucrema po3'siCHEHb.

62.[Tpunnunu HacaiayBaHHs iHGopMarlii y pperiMoBiit MepexHi Moaei

63.1Ipoayxkiitai Moaeni: OCHOBHI BU3HAYCHHS.

64.I1poueaypu-1eMOoHH Ta IPOLEAYPU-CIYTH.

65.I1psime Ta 3BOPOTHE BUBEICHHS.

66.Po6oua 06macTs.

67.Po6oua maM'sTh y MPOIYKIIIHHIN CHCTEMI.

68.Cxnaa po3po0iroBadiB €KCIIEPTHOI CUCTEMH, POJIb 1 33/1a4l KOXKHOTO 3 WIEHIB IPYIIH.

69.Crtparerii kepyBaHHsI BUBEJICHHSIM.

70.CtpykTypH nanux ¢ppeimy.

71.Y yoMy pI3HHUIIS MK €KCTIEPTHOIO CUCTEMOIO Ta CUCTEMOIO, 0 IPYHTYETHCS Ha
HaHHSX?

72.Y1paBiiHHS BUBEJICHHIM Y MPOAYKIIIHIN CUCTEMI.

73.®opmanbHuii onuc Gppeimy.

74.DpeitMoBi Mepexi.

75.DpeiiMoBi MoAETI.

76.XapakTeprucTrKa MPOAYKIIIHHUX MOJIEICH.

77 .11uxn poOOTH 1HTEpIIpETaTOpa MpaBuUIl.

78.111o 3BeThCS IPUETHAHOIO MPOTICTYPOIO?

79.111o 3BeThCs crieHapiem?

80.4k Bu po3ymieTe TepMiH "TIpOCTIp MOLIyKY"?

81. 4k 3niiicHIO€THCS TOIIYK 1HPOpMallii B 0a31 3HaHb, CTBOPEHIN Ha OCHOBI (ppelimMiB?

82. 4k 3niiicHIOETHCS TONIYK 1H(pOpMaIlii B MEpekHIi 0a3i 3HaHb?

83.51ka indopmarris Moxe OyTu TIpesicTaBlieHa y clioTax (ppermMiB?

84.5Ixa pizHuisg Mixk PperiMOM-TIPOTOTUTIOM Ta (PperMOM-EK3EeMILISIPOM?

85.5Iki BmacTUBOCTI TpeAMETHOI 001acTi (00'€KTa aBTOMATHU3AIlIT) € TIEPETyMOBOIO JIJIsI
CTBOPEHHS €KCIEPTHOT cCUCTEMU?

86.5Ik1 TMNK BiTHONIEHB ICHYIOTh MIXK ()peiliMaMu B y MEpExi?

87.Heuitka norika. [IoHATTS TiHTBICTHYHOT TepeMiHHOi. 3iCTaBIEHHS 3HAYCHb
JIHTBICTUYHOI IEPEMIHHOI 3 peaibHUMH JaHuMH. Da33udikaris.



88.HeuiTka norika. YHiBepcaapHa MHOKMHA. HediTka MHOkMHA. HediTka miaMHOXHHA.
CrymniHb HaJIEKHOCTI.

89.¥3aranpHeHHS HEUITKUX €KCIIEPTHUX OILIIHOK 3 METOO OJIep KaHHs BUAY (DYHKITIH
HAJIE’)KHOCTI.

90.HeuiTka nmorika. @yHkIis nmpuHaaexHocTi. Criocodu onucy (yHKITT HaJIeKHOCTI.

91.HeuiTtka morika. ®yHkiris npuHanexxHocTi. CtanaapTHi popmu HyHKITIT HAIEKHOCTI.

92.HeuiTka norika. HediTki MHOXKHHH. B1acTUBOCTI HEUITKMX MHOYKHH.

93.Heuitka norika. HediTki MHOXMHU. Omniepariii 3 HEUITKUMH MHOKHHAMH.

94 Heuitki anroput™u. [TpuitHATTS pillieHb HA OCHOBI HEYITKUX aJITOPUTMIB.

95.1lepeaymMoBH 1 3arajibHi IPUHIUIIK TOOYJOBU CUCTEM KEPYBaHHS HA OCHOBI HEYITKOI
JIOTIKH.

96.bok-cxema HeuiTKoro peryistopa. Eranu ¢gopMyBaHHS KEpYHOUYUX BILIUBIB.
Hedazsudikaris. Metoau nedaszzudikariii.

97.HeuiTkuil perynsTop: MoCcTaHOBKA 3a/1a4l, aJITOPUTM PO3PaXyYHKY KEPYIOUOTO BILTUBY
10 BIAXUJICHHIO 3HAYCHHSI PETyJIbOBAHOI 3MIHHOI BiJ] YCTaBKH.

98.HeuiTkwuii peryasarop: MocTaHOBKA 3aadi, aITOPUTM PO3PaXyHKY KEPYIOUOTO BILTUBY
0 BIAXUJICHHIO 3HAYECHHSI PETyJIbOBAHOI 3MIHHOI Bl YCTABKH 1 3MiHI PeryJbOBaHO1
EPEMIHHO].

99.I1puxnany 1 mpu3HAYEHHS CUCTEM KEPYBAHHS 3 TPAAULIMHUMU 1 HEUITKUMH
PETYISATOPAMH.

100. Mopgeni Ha 6a3i HEHPO-HEUITKIX MEPEK.

101. Mogeni Ha 6a31 Teopii HEUITKUX MHOKHH.

102. HenerepminoBaHICTh ypaBIliHHS BUBEJEHHSIM Ta €BPUCTUYHI 3HAHHS.

103. Heuitka kimactrepuzartis sik MiaxiJ 10 MOJaHHS 3HaHb.

104. HeuiTki BifHOIIIEHHS Ta orepallii 3 HUMH.

105. [TopiBHSHHS MeTOTIB TOOYIOBM HEUITKOTO JIOTIYHOTO BUBEIEHHS MamaHi Ta
CyreHo.

106. Penaktop anfisedit.

107. CrtBopenHs HewiTKux Monenelt y maketi MATLAB.

108. CtpykTypa Ta e1eMEHTH HEHPO-HEUITKUX MEPEK.

109. Oynkuii maketry MATLAB 1151 cTBOpeHHSI HEHPO-HEUITKUX MEPEK.

110. SIK1 BUMOTH MaroTh Mpej’ sIBISTUCS 10 HaBYaIbHOI BUOIPKH Ta SIK 1€ BIUIMHE Ha

IIPOLIEC HABYAHHS?
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HYBill Ykpainu ®-7.5-2.1.6-24

«bnank mecmoeux 3aeoanv»

HA].[IOHAJILHI/Iﬂ YHIBEPCHUTET BIOPECYPCIB TA
INPUPOJJOKOPUCTYBAHHS YKPATHU
HHI EnepreTuku, aBTOMaTHKY 1 €eHEpro30epeskeHHs
Hanpsim miaroroBkH (CremianbHICTh) ABTOMATH30BAHE YIIPABIIHHS TEXHOJIOTIYHUMH [IPOIIECaMu
®opma HaBYAHHS JEHHA
Cemectp 3 Kypc 2
OKP «baxanaBp»
Kadenpa ABTomMaTrku Ta pOOOTOTEXHIYHUX CUCTEM iM. akaj. [.I. MapTuHeHka
Hucrtumnina HMKBO
Buxnamau (_ 3aens HA. )
«3aTBEPIKYIO» _—
3aBimyBau kadeapu A #Fe ( Jlucenxo BIL. )
« 30 » uepHs 2018 p.

Iuranns 8. Acoyiamuenicms onepayii anceopaiunozo

IMAKET TECTOBUX 3ABJAHb A O e A e

BapianT Ne 1 A+(B+C)=(A+B)-C

1
2.
= 3. A+(B+C)=(A+B)+C
50 r[‘MTaHHﬂ 1._;10 onepayii cucmem 2eHEMUYHO20 AN20PUMMY 2 A-(B+C)=(A+B)+C
gionocamoc:

KpOCOBE, MyTallis

TICPEXPEIICHHA, TOaBAHHA

75 Muranns 9. Po6oma Xema-Hinvcena sukopucmosye gpynxuiio:

CHOJIyYCHHS], IMHaMi3alii

nepepBHy OJHiel 3MiHHOI.

el g L

IbTEPHATUBA, IEPCHEKTHBA

HenepepBHY O/Hi€l 3MiHHOL

1

2

3. NepepBHY IBOX 3MIHHHX

4 HelepepBHY ABOX 3MiHHUX

50 Murtanns 2. Biojoriynmii HelipoH - ne:

1. cycTaB
2. 14CTHHA KPOBOHOCHOL CHCTEMM Muranns 10. Crirvku icnye Hacnioxie meopemu Koimozoposa-
3. 9aCTHHA CIIHHOTO MO3TyY 100 Apnoasda-Xexm-Hirvcen
4. Giosoriuna Ki1iTHHA 1 3 -
2. 2.
- —— 3. 4
50 Mutanns 3.bionoziunuil Helipon cknadaemocs 3: 2 1
1. MIKPOXPOMOCOM
2. BiJIPOCTKIB KPOBOHOCHHUX CYJIMH
8. aKCOHA T2 ICHAPHTIE Muranna 11. @opmyna pospaxynky Kinvkocmi Heupomie
4. AKCOHa, JICHIPUTIB, Tilla, COMH 100 dsoxuiaposoi mepennci
1 L = Lw/(n+m)
50 Iurauus 4. Mamemamuyuna modenv Helpona: 2 L = Lw/(n+m-+c)
1 Y =ax+b _ 3. L = Lw*(n+m)
2. | Y=(ah)*(v+d) 4. | L=2"Lw/(ntm)
3 Y = Xwx+b
4 Y = (Zwx+h)/2

Muranns 12. Ckinbku Kpokie y Haguanni munoeoi mepesici 3

75 .
yuumenem:

50 IMurauns 5. Jo akmueayitinux @yynkyiii gionocamocs: 1 4
1 (YHKIIiSt OIMHUYHOTO CTPHOKa 2. 5
2 (YHKISI OMHUYHOTO CTpUOKA i cUrMoinu 3. 6
3. JiHIAHAN mOpir 4 7
4 BCi 3a3HaYeHi

100 Muranns 13. Jozika 63aemo0ii mixnc ingpopmayiinnumu

50 Murtanns 6. Mepeaci, Oe Kodicen nelipon nepeoac ceiii uUXiOHUN 06’ ckmamu 6a3yemovcsa KA KOHYEenyii:

CUSHAJI] IHUWUM HelpOHAM HACINYRHO20 Wiapy 1. (GOpMyBaHHS Bi/IHONIEHb acOIIAIi} MiK HEOHOPITHOCTSAMU
1 3yCTPiYHOr0 PO3HOBCIO/KEHHS 2. (opMyBaHHsI BiTHOIIIEHb aCOIialii MiJK OXHOPITHOCTAMI
2 Oararomaposa rmapanenbHa 3. (opmyBaHHs nepeTHHIB acoiaii Mix 0OIHOPIAHOCTAMU
3. O/ IIapoBa NapajeibHa 4. (opMyBaHHS NEpPETHHIB acomiamniil Mi>k HEOTHOPITHOCTSIMU
4 TIOBHO3BSA3HA
Murauus 14. @ynkyia 2-0x 3MIHHUX HA3UBAEMbCSA
75 Hl/lTaHl:lSl 7. Tunosuii anzopumm Haguann Heftimxoi Helponnoi 75 MPUKYMHUKOB0I0 HOPMOI0 (1-HOPMOI0) AKULO U000 Hel
Mepexci CKadaemucs i3 maKoi KilbKocmi KpoKie GUKOHYIOMbCA GUMOU:
1. 2 1. acoLiaTHBHICTh, KOMYTaTHBHICTh, MOHOTOHICTb
2. 4 2. 00MEXKEHICTh, aCOIIaTUBHICTh, KOMYTAaTUBHICTh, MOHOTOHHICTB,
3. 5 JHIHHICTD
4, 6 3. 0OMEXEHICTh, ACOLIATUBHICTh, KOMYTaTHBHICTh, MOHOTOHHICTB,

HEJTHIHHICT

4. 0OMEKEHICTh, aCOIIaTHBHICTh, KOMYTATHBHICTh, MOHOTOHHICTB.




BCi

1.
2. 13
75 Muranus 15. Akumu memooamu npoeodumsca inmezpysanua ma 3. 2,45
ycepeOHeHHA ROMOYHUX b eUMIpIOGAHUX eetudun? 4. 1,2,35
1. HalMEHIINX KBaJPaTiB, TPaJiCHTHUM
2. HETPSIMUMHU METOJIAMHU
3. MPSMOKYTHHKIB, Tpanewin + 75 Hurauus 25. Tononozisn mepexci mosce oymu :
4. METOIaMH TIOKOOPIMHATHOTO CITyCKY 1. LIEHTPAJII30BaHOI0, ICHEHTPAII30BaHOK, KOMOIHOBaHOK
2 MaricTpaiabHO, PaJliajbHOI0, KiJIBLEBOO, IEPEBOBUIHO0 200
JIOBIJIBHOIO .
100 IInranus 16..A.flzopftm.u HABUAHHA NEPCENMPOHA I3 yuumenem 3. MariCTpalbHOI, PaIiaIbHO0, ICHEHTPAII30BaHOK, KOMOIHOBAaHOK
CKao A 13 KPOKI8: 4, LICHTPAII30BaHOI0, KIIBLIEBOIO, IEPEBOBHIHOIO 200 TOBLIBHOIO
1. 4
2. 5
3. 6 75 Iuranns 26. 3nak “=" ¢ionocumscs 0o neuimkoi ...
4. 7 1. €IeHTHYHOCTI
2. EXBiBaJICHTHOCTI .
3. amIuTiKarii
100 Hwurauusa 17. Heiiponi mepesici 3ycmpiunozo po3noecrodicenns 4. nymmikarii
CKa0aomucs i3.
1. mrapy HeliponiB Koxonena, mapy Heiiponis ['pocoepra
2 mapy Heﬁpo“i& wapy Heiponis Koxouena, wapy neHponis 100 Mutaunns 27. Icuytoms nacmynni onepayii Hao Hewimxkumu
I'pocbepra, neiipona Posen6aaTa MHONCUHAMU:
3. wapy HeHpoHiB, wapy Heliponis I'pocGepra 1. JIOZIaBaHHS, arperyBaHHs, pi3HULI
4 urapy He#poHiB, mapy HeiiponiB KoxoHena, mapy HeHpOHiB 2. MHOKEHHS Ta [iICHHS
' [pocbepra 3. HEpETUHY, Pi3HHULL, 00€IHAHHS
4. KOMIIO3HIIi{, IepeTHHY Ta IMiTHECSHHS 10 CTEHeHs
75 Hl/lTal-lHﬂ 18. Ckinvku KpoKi6 Ha8UAHHSA Y HEUPOHHIL Mepedci Tluranns 28. [locmasme y sipnif nocnidosnocmi enemenmu
Xonginda ? anzopummy Cmeopenns cucmem neuimkozo eugedennsn: 1 —
1 1 100 | gopmysanns 6azu oanux; 2 — azpezysanmus nioymoe; 3 —
2. 2 AKymMynauia 6ucHoekie; 4 — gpaszugixayin exionux sminnux; 5 —
3. 3 aKkmueizauis nideuUCHOBKie
4. 4 1. 1,2,345
2. 53124
3. 1,4,2,53
75 IMuranns 19. Joziune 3anepeuenua: 4. 4,3,1,5,2
1. TA)=1-T(A)
2. T(-A)=1-T(A).
3. T(-A)=1+T(A) Muranns 29. IIpoyec ompumannus 3euuainozo (ne Hewimkozo)
100
4, T(-A)=1-T(A) 3HAYEHHA ...
1. JleaKTHBAIIist
2. Ja33udikaris
50 Muranns 20. Cxitbku Baacmugocmeii mae mepesca adanmusHoi 3. nedazzudikanis .
pesonarcnoi meopii APT 4. YKPYIHEHHS
1. 1
2. 5
3. 9
4. 3 100 Muranus 530. 'ﬂpoueprtf Juaxobmenn'n cmeneni icmlfunocmi
KOJICHO20 I3 Ni) GUCHOGKIE NPAGUI HEUIMKUX RPOOYKUIN — ye ...
- - - 1 arperyBaHHs
50 Mutanns 21. Cxinoku wapis y kocnimpona? 2. TpoyKILi
L : 3. AKYMYJISILIST
2. 3 4. AKTHBALLIS
3. 5
4. 6
50 Tutanns 22. /{nsa 0synanpasnenoi acouyiamugHoi mepeirci
KibKicmb 6eKmopie nam’ami He NOGUHHO nepesuuysamu:
1. n/2*log;n
2. n/4*logzn
3. 4*n/3*log, n
4. n/2*logsn
50 HMutauns 23. Heokoznimpon gionocumscs 00:
1. HEeCTa0IMbHUX MEpex
2. CaMOOPTaHi3yoUnX
3. aJanTUBHHUX
4. MeTacTabUIbHHUX
Turanns 24. Aki i3 neiponis 6x00amo 00 cK1ady
100 HeokozHimpona: 1 — cknaoni;2 — munogi; 3 — npocmi; 4 —

aoumueHi; 5 — popmanizoeani.
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8. MeToan HABYAHHS.

3a JoKepenaMu 3HaHb BUKOPUCTOBYIOTHCS Takli METOAM HaBYAHHS: CIIOBECHI —
pPO3MOBIJb, MOSICHEHHS, JIEKIis, 1HCTPYKTa)X; HAOYHI — JEMOHCTpalis, LIOCTpalis;
pakTU4HI — JabopaTopHa poOoTa.

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

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

9. ®opMHU KOHTPOJIIO.
Or1iHIOBaHHS SKOCTI 3HaHb CTYJICHTIB, B YMOBax Oprasizailii HaB4aJbHOTO MPOIIECy 32
KPEAUTHO-MOAYJIBHOIO CHUCTEMOIO 3A1MCHIOETHCS HUISIXOM ITOTOYHOTO, MOIYJIBHOTO,
1JICYMKOBOTO (CEMECTPOBOI0) KOHTPOI IO 32 100-0anbHO0 MIKAIOK OLIHIOBAHHS, 32
mkanoro ECTS Ta HallioHAJIbHOO IIKAJIO0 OIIHIOBAHHS.

10. Posmoginn 0OaxiB, siki oOTpUMYKWTH cTyaeHTH. OIiHIOBaHHS CTYJEHTa
BIIOYBa€ThCs 3riiHO NoJiokeHHsIM «IIpo exk3zamenu Ta 3amiku y HYBill Ykpainu»
B111 20.02.2015 p. npoTtokosn Ne 6 3 Tad. 1.

Oninka Omninka . PeiiTuHr cTynenra,
HamioHaNbHA EKTC Busnauenns ouninku €EKTC Gammn
L BIZIMIHHO - BigMiHHE BUKOHAHHS JIIIIC 90 — 100
Biaminno A 3 HE3HAYHOIO KiIBKICTIO TOMHIIOK
B NY/KE JOBPE — Buiiie cepeAHHOTO PiBHS 82 — 89
3 KUJIBKOMa [OMMJIKaMH
Ho0Ope
JOBPE — B 3araipsHoMy IIpaBUJIbHA
C po0oTa 3 MeBHOIO KUTBKICTIO TPyOuX 74 -81
IIOMHJIOK
D 3AOBLJIBHO — HenoraHno, ane 3i 6473
3HAYHOIO KUIBKICTIO HEIOIIKIB
3agoBiaLHO
E JOCTATHDBO — BukoHaHHS 3aJ0BOJIBHSIE 60 — 63
MiHIMalbHI KpUTepii
HE3AJTOBIJIBHO — noTpibHO
FX IPAIIOBATH MEpeJl THM, SIK OTPUMATH 3aJliK 35-59
He3a10BiabHO (TO3UTUBHY OIIIHKY)
HE3AJTOBIJIBHO — HeoOxigHa
F N 01-34
cepiio3Ha mojiabiia podoTa

JUist BU3HaYEHHSI pEUTUHTY CTyAEHTa (Ciayxada) 13 3aCBO€HHs JucuuIuiing Rauc (10 100
OaJtiB) oJiep>kaHuil pedTuHr 3 atectaii (10 30 6aniB) 10Aa€THCS A0 PEUTHUHTY CTYJEHTA
(cmyxaua) 3 HaBYaIbHOI po6oTH Rup (10 70 6aniB): R quc = R up + R at.

11. MeToauyHe 3a0e3meyeHHsI
1. [Tinpy4yHuKkH Ta MOCIOHMKHU, 3a3HAYCHI Y CIIMCKY JIITEPATYpPH.
2. MetoauyHi BKa3iBKU 10 BUKOHAHHS JJaOOpaTOPHUX POOIT.
3. HopmatuBH1 7OKyMeHTH.



4, Tabmumi, cxemMu 1 IUIaKaTH, BHWTOTOBJICHI Ha Kadeapi, a TaKoxX
TUNOTpadiuHUM CIOCOOOM.
S. [aTepHeT-pecypen.

12. PexomenaoBaHa Jiitepatypa
— OCHOBHA

1. Ilyrauer B.C. OcHOBBI aBTOMaTHYECKOTO yrpaBieHus. — 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 Bb.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. Teopus U 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 KuOEpHETHKH B XUMHH M XHUMHUYECKOM TEXHOJOTHU:
VYuebHuk ains 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., HynuuxoB E.I'., Hupaun A.M. 3kcnepuMmeHTalbHOE
OTIpe/IeJICHNE TUHAMUYECKUX XapaKTEPUCTUK MPOMBINIJIEHHbIX 00BEKTOB yIIPaBICHHS. -
M: 3ueprus, 1967. -232c.

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

13. MonuyanoB 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. Ilpuxmanueie HeueTkue cuctemsl / Acan K., Batama /l., Bau 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 cpene MATLAB u fuzzyTECH -
CII6: bXB-IIerepOypr, 2003 . — 736 ¢

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

3. Kpuueckuit M.JI. HaTemnektyanpHbie MeTOAbl B MeHemkmeHTe. — CII6.:
ITurep, 2005. — 304 c.

4. Jlorep [Hx.®. MCcKyCCTBEHHBIM WHTEUIEKT: CTPATETHUH W METOAbl PEIICHHS
cinoxHbIX TIpodiem / Ilep. ¢ anrin. — M.: Bunbsmc, 2005. — 864 c.

5. Murromkun FO.M., Mokun B.U., Potmreitn A.I1. Soft Computing: uaeHTHdUKaIMS
3aKOHOMEpPHOCTE HeueTKMMH Oazamu 3HaHui. — Bunnuma: YHUBEPCYM-Bunnuia,
2002.— 145 c.

6. Ocyra C. O6paboTtka 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



https://wikipedia.org/
http://www.victoria.lviv.ua/html/oio/html/theme5.htm
http://om.univ.kiev.ua/users_upload/15/upload/file/pr_lecture_10.pdf
https://www.youtube.com/watch?v=Kdx268WczxI

