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IHTenekTyanbHi cucTteMn ynpaBRiHHA: MeTOOMYHI BKasiBKM [0
BUKOHAHHA iHOMBIAyanbHUX 3aBdaHb 3  AucuMnniHu  «lHTenekTyasnbHi
cCUCTeMM YynpaeniHHA» (3@ OCBITHBO-MPOMECIMHOK NPOrpamMor Opyroro
(MaricTepcbKkoro) piBHA OCBITU «IHTenekTyanbHi CUCTEMM YyMNpaBriHHA Ta
POOOTOTEXHIYHI KOMMMEKCU B TipHUYO-MeTanypriitHoMy BUPOOHULTBI»
cneuianbHocTi 174 «ABTOMaTU3aUif, KOMM'IOTEPHO-IHTErpoBaHi TEXHONMOTII
Ta poboToTexHika»/ Yknaa. O.B. PasxusiH. 3anopiioks: TOB « TEXHIYHUN
YHIBEPCUTET «METIHBECT MOJITEXHIKA», 2024. 45 c.

lHOMBIAYyanbHi 3aBOaHHS NPUCBAYEHO POBOTI iIHTENEKTyarnbHUIA CUCTEM
ynpaBniHHA B peanbHOMY 4aci 3 MeTO BUPOBEHHST KEPYHOUUX pilleHb Y
TEMNi HaAXOMKEHHSI HOBOI iHdopmauil, ToMy obumncrnioBanbHi pecypcu
TpaauLinHNX KOMM'IOTEPIB LWBUAOKO BUSBNAKTLCA BUYEpnaHUMK, SAKLO
peanisyetbcs gocuTb cknagHa LWHC. Taka cuTyauis xapaktepHa Aans
CUCTEM aHarni3dy Ta CTUCHEHHSA 300paXkeHb, NpWU ynpasIliHHI TEXHOSOMNYHUMN
npouecamu Ta pyxommmun ob'ekTamu. Y 3B'AI3KY 3 UM BeNUKe NpakTU4HE
3HayeHHa  HabyBalwTb  NWUTAHHA  BUKOPUCTAHHS  cneuianisoBaHunx
obuncnoBanbHMX 3acobiB, WO AonyckalTb napanenoHy o6pobky
iHdopMmallit.

PekomeHOoBaHO 3a OCBITHbO-MPOMECIMHOK MNporpamMold  4pyroro
(maricTepcbKkoro) piBHA OCBITU «IHTenekTyanbHi CUCTEMU YMpaBriHHA Ta
POBOTOTEXHIYHI KOMMMEKCM B TipHUYO-MeTanyprintHoMy BUPOBHMLITBI»
cneuianbHoCTi 174 «ABTOMaTM3aLif, KOMM IOTEPHO-IHTErPOBaHI TEXHOSIOrT
Ta poboTOTEXHIKAY).

CamocmitiHe efleKmpoOHHe meKcmose Mepexxeae 8UOaHHs
3aTBepaKeHO Ha 3acigaHHi kKadeapwu

ABTOMaTU3aLUil eNekTpo- Ta pOOOTOTEXHIYHMUX CUCTEM
MpoTtokon Ne 8 Bia «30» kBiTHA 2024 p.

Y3rog)xeHo:
CekpeTtap PegakuinHoi pagu © TOB «TEXHIYHUI
_ZM YHIBEPCUTET
U Manin X. B. «METIHBECT MONITEXHIKAY,
J (J«17» TpaBHs 2024 p. 2024
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BCTYI

IHTenekTyanbHi cuctemmn ynpasniHHa (ICY) — ©GasoBa HaB4darbHa
ancumnnida, sika 3abesnevnTb HasBHICTb HEODXIAHMX 3HaHb A9 BUPILLEHHS
NPakTUYHMX 3agdad Yy MNpoueci iHXEeHepHOI AisnbHOCTI, WO MnoB’s3aHa 3
iHTenekTyaneHMMM Ta KibepisanyHumm cuctemamm ynpasniHHA. [ig yac
BUBYEHHSA [OUCUMMMIHW OBOSIOAIETE BMIHHAMW Ta 3HAHHAMW CTBOPEHHSA
cucTeMn aBTomMartmsauii, KibepdisndHOro BMpoOOHMLTBA 3 BUKOPUCTAHHAM
IHTEeNeKTyanbHUX METOAIB ynpaBniHHA, a TakoX 3400ygete HaBUYKM 3
NPaKTUYHOI peanisauil Cy4yaCHUX MeTOAIB MNPOEKTYBaHHA UudpoBUX Ta
iH(pbopMaUiHUX CUCTEM 3 BUKOPUCTAHHAM OMTUMAsbHOIO YrpaBniHHSA,
POBOTOTEXHIYHMX Ta HEYITKMX HENPOMEPEXKOBUX TexHosorin, 6a3 3HaHb
CTaHy TEXHOSOrNYHOro 06’eKTy.

OcobnmBICTIO KypCy € akUeHT Ha came MPakTUYHOMY BUKOPUCTaHHI
METOAIB MPOEKTYBAHHA LMNMPPOBUX CUCTEM YNpPaBIiHHA MPU PO3B’A3aHHI
PiI3HOMaHITHUX iHXEeHEePHMX 3afay, HayKoBUX OOCHiQKeHb Ta NPOEKTYBaHHI
CcYCTEM aBTOMaTU3aLil 3 BAKOPUCTAHHAM iHTENEKTYyanbHNX Ta onTUManbHUX
MEeTOAIB ynpaBSliHHS.

OTpumaHi 3HaHHA OyayTb KopucHUMUM Ana npoektyBaHHA ACY 3
BMKOPUCTAHHSAM iHTeNeKTyanbHUX MeToiB ynpasfiHHA Ha 6asi HeuiTkux
HEeMNpoOMEpPEXEBMX TEXHOMOriN Ta a3 3HaHb.

3a OCBITHLOI MPOrpamMoly iHTeneKTyarnbHi CUCTEMU ynpaBniHHA Ta
POBOTOTEXHIYHI KOMMNEKCU B ripHUYO-MeTanyprinHomy BUpoOHULTBI, TO Lien
OCBITHI KOMNOHEHT € 060B’A3KOBUM, B iHLLOMY BUNaAKy — 3BepTanTecs 3a
KOHCYrnbTaUi€: MOXIIMBO CaMe LEeW KypC LOMOMOXe POo3LWMpuTM Balui
3HaHHA Ta HaBudkm B ACY 3 BUKOPUCTAHHAM HTENeKkTyanbHUX Ta
ONTMManbHUX MEeTOAIB ynpaBniHHA.

3acTepexeHHS Woao piBHA nonepenHix 3HaHb.

« basoBi 3HaHHA piBHA «bakanaBp» B Teopil aBTOMAaTU4YHOrO
perynoBaHHs, igeHTuikauili, MmogentoBaHHi 06'eKTiB Ta CUCTEMHOrO
aHarnisy, NnpoeKkTyBaHHi cucteM aBTomMaTunaauil;

e MaTeMaTU4Hi 3HaHHA Ta HaBWYKKU: OudepeHLuianbHe Ta iHTerpasibHe
obuncneHHs, matpuyHa anrebpa; QyHKuii 6araTbOX 3MiHHMKX,
doyHKLiOHanNbHI paaw;

* nigrotoBka 3 iHGopmaTukn: BukopuctaHHa Microsoft Word, Excel Ta
Visio, 6a30Bi 3HaHHA 3 anropuTMi3auil Ta NporpaMmyBaHHS;

YBara: BMBYEHHSA Kypcy «lHTenekTyarnbHi CUCTEMMU YNpaBniHHA» B
TexHiyHomy yHiBepcuteTi «METIHBECT TOJIITEXHIKA» BigbyBaetbca
napanenbHO 3 BMBYEHHAM aBTOMATU30BaHUX CUCTEMW YrMpaBIiHHA
TEXHOSOrNYHUMM nNpoLecaMmn B TipHUYO-MeTanypriitHomy BUPOBGHULTBI, L0
no3sondatb Bam npugbatn HeobxigHi 3HaHHA ANs CUHTE3y Ta PO3pobKM
CUCTEM aBTOMaTUYHOrO yrnpasiHHS
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Pe3ynbTaTt HaB4YaHHA Ta iXHA BignosBigHicTb OII.

— BuKopucTaHHs iHTenekTyanbHMUX MeToAiB ynpasniHHA, 6a3 gaHux
Ta 6a3 3HaHb, UMMPPOBUNX Ta MEPEXEBUX TEXHOMOrN, POBOTOTEXHIYHMX Ta
MeXaTPOHHUX MPUCTPOIB MPU MNPOEKTyBaHHI CUCTEMM aBToMaTu3auii Ta
KibepdianyHoro BUpobHMLTBA.

— 3acTocoByBaHHSI  CydaCHUX  MeTOodiB  MOAENOBaHHA  Npu
AOCHIIKEHHI Ta CTBOPEHHI e(PekTUBHNX CUCTEM aBTOMaTuU3aLil CKnagHUMK
TEXHOSONYHNMN Ta OpraHi3auinHO-TEXHIYHUMN 00’ EKTaMM.

— Bonogitn cTtpaTterieto aBTomaTtumsauil Ta LndpoBol TpaHcdopmadii
BUPOBHMYO-TEXHIYHI CUCTEMU Yy MNEBHIA ranysi AisnbHOCTI K 06’eKTiB
aBTOMaTM3alLlil.

— 3acTtocoByBaTM Cy4yacHi MaTtemMaTudHi MeToau, MeToau Teopil
aBTOMaTU4YHOIrO KepyBaHHS, Teopil HALIMHOCTI Ta CUCTEMHOro aHanidy ans
OOCMIIKEHHS Ta CTBOPEHHS CcuUcTem aBToMaTu3auil, KibepdisanyHux
BUPOBHMLUTB.

— 3actocoByBaTM MepexeBi Ta  iH(popMauinHi  TEXHOSIOrIN,
POBOTOTEXHIYHI  NPUCTPOI, 3acobu NAUMHO-MALLUMHHOIO  iHTepdency
po3pobnATN (pyHKUIOHANbHY, OpraHi3auinHy, TEXHIYHY Ta iHdopMauinHy
CTPYKTYpU CUCTEeM aBToOMaTu3auil CKNagHUMKU  TEeXHOMOrYHMMK  Ta
OopraHi3auinHO-TEXHIYHUMKN OB’eKTaMK, pPO3PodNATU NPOrpamMHO-TEXHIYHI
Kepyodi KOMMNSIEKCH.

— Bonogitn Ha npodecivHoMy piBHI cneuianisoBaHMM nporpamMHuUM
3abe3neyeHHaM UMppoBUX  CUCTEM aBTomMartmsauil  CcKrnagHumu
opraHi3auinHo-TeXHIYHUMKN 0B’ ekTamn.

— [JoTpumyBaTtncb HOPM akageMivyHOl 4OBPOYECHOCTI, 3HATU OCHOBHI
NnpaBoBi HOPMU LLOAO 3aXUCTY IHTEeNeKTyanbHOI BNacHOCTI, KoMmepuiasnisavil
pesyrnbTaTiB HayKOBO-A0CIIAHOI, BUHAXIAHULbKOI Ta NPOEKTHOI AiASTbHOCTI.

— BukopucToByBaTM HayKOBO-TEXHIYHY niTepaTypy, 6a3n gaHux Ta
iHWi  mkepena iHdopmauil npy  po3pobui  iHTeneKTyanbHUX CUCTEM
yrnpaBniHHS.

— 3acTtocoByBaT iHHOBAUiMHI TexHosnorii npu nobyaoBi cuctem
ynpaBniHHA CKNagHUMW TEXHOMOMYHUMW Ta OpraHisauinHo- o6’ekTamum,
3aCTOCOBYHOYM CUCTEMHUI NiOXig i3 BpaxyBaHHSM OLiHKM 6a3 3HaHb CTaHy
00’eKkTiB aBTOMAaTM3ALll.



Tabnuus eidrogiOHocmi rpospaMHUX pe3yribmamie 8U84YeHHS
oucuunmiHu KOMIemeHmMHOCMsM ma rpo2paMHUM pe3yribmamam,
8U3Ha4YeHUM OC8IMmHIMU ripoapamamu, 0515 KUX us ducyurisiHa €

0608’513K08010
onn \ KomneTeHTHOCTI \ NnPH
IHTenektyanbHi | K3. 3gatHictb go abctpaktHoro | PHO1. CreoptoBatn cucrtemm
cuctemm MUCIEHHS, aHari3y Ta CUHTeay. aBToMaTtmsauii, KibepdisnyHi
ynpaeniHHa Ta | K4. 3paTHicTe npautoBat B | BUpoOHMUTBA Ha OCHOBI
POBOTOTEXHIYHI | MDXKHAPOAHOMY KOHTEKCTI. BUKOPUCTaHHSA
KOMMMNEKCH B K5. 30aTHIiCcTb 30INCHIOBATY | IHTENeKTYyanbHNX MeToaiB
ripHU4o- aBTomMaTu3aLito CKnagHux | ynpasniHHg, 6a3 gaHux Ta 6as
MeTanyprintHoMy | TEXHOJSTOMYHUX 006’exTiB Ta | 3HaHb, UM poBUX Ta
BUPOBHMUTBI KOMMJIEKCIB, CTBOPIOBATN | MEPEXEBUX TEXHONOTIN,
(cneuianbHicTb | KiBepdi3nMyHi CUCTEMU Ha OCHOBI | POBGOTOTEXHIYHUX Ta
174 IHTeNeKTyanbHnX MeTOLIB | IHTeneKkTyanbHUX MexaTPOHHUX
ABTOMaTM3aUis, | ynpasniHHSA Ta UMGPOBUX | MPUCTPOIB.
KOMN'IOTEPHO- | TEXHOSOriN 3 BUKOpUCTaHHAM 6a3 | PHO3. 3acTtocoByBaTtu
iHTerpoBaHi AaHux, 6a3 3HaHb, MeToAiB | cneuianizoBaHi KoHUenTyasbHi
TexHonorii Ta LUTYYHOro IHTENEeKTY, | 3HaHH4, Lo BKMNOYaOTb
poboToTexHiKa) | pOBOTOTEXHIYHMX Ta | cyyacHi HaykoBi 3000yTku, a
iHTENeKTyanbHUX  MEeXaTPOHHUX | TAKOX KPUTUYHE OCMUCIEHHS
NPUCTPOIB; cydacHux npobnem y cdepi
K7. 3patHicTb 3acTtocoByBaTu | aBTOMaTM3auil Ta
mMeToam MOAestoBaHHS Ta | KOMM'KOTEPHO-IHTErpoBaHMX
onTuMiI3auii Ans OOCMIMKEHHS Ta | TEXHOMOrN ANA po3B’si3yBaHHSA
nigBULLIEHHSA €(EeKTUBHOCTI | CKNnagHux 3agad npodecinHoi
cUcTeM | npoueciB KepyBaHHS | OiNbHOCTI.

CKNagHUMWM TEXHOMOrYHUMK  Ta
OopraHisauinHO-TEXHIYHUMMU
ob’ektamu.

K9. 3paTtHicTb iHTErpyBaTu 3HaHHS
3 iHWKX ranysemn, 3aCTOCOBYBaTH
CUCTEMHUI NigxXia Ta BpaxoByBaTu
HEeTEeXHIYHI acnekTu npu
pO3B’A3aHHI IHKeHEepHUX 3adad Ta

npoBeAeHHi HayKOBUX
JocnigXeHb.

K10. 3pgaTtHicTb 3acTocoByBaTu
Cy4YacHi mMeToau Teopil

aBTOMATUYHOIrO KepyBaHHA NS
pO3poONeHHA aBTOMaTM30BaHUX
cuctem yrnpasniHHSA
TEXHOMOr4YHMMN npouecamn Ta
ob’ekTamu.

PHO4. 3actocoByBaTtu cy4acHi
nigxoau i MeToam
MOAENoBaHHA Ta onTumisauil

ansa JocnigkKeHHsA Ta
CTBOPEHHS €(PEeKTUBHUNX
cucTem aBTomMaTu3auii

CKNagHUMM TEXHOMOTYHUMK Ta
opraHisauinHO-TEXHIYHUMMU
ob’ektamu.

PHO5. Poapobnatn
KOMM'IOTEPHO-IHTErpoBaHi
cuctemm ynpaBniHHS
CKNagHUMM TEXHOMOTYHUMK Ta
OopraHisauinHO-TEXHIYHUMMU

ob’ekTamu, 3aCTOCOBYHOUM
CUCTEMHMUN nigxig i3
BpaxyBaHHAM HEeTEeXHIYHUX
CKnagoBMX  OLiHKM  OO’eKTiB
aBToMaTm3allili.




onn KomMmneTeHTHOCTI NMPH

IlHTenekTyanbHi K11. 3patHictb | PHOG. BinbHo crinkysaTucs
CUCTEMMU yNpaBniHHA | 3aCTOCOBYBaTU OEpPXaBHOK Ta iHO3EMHOK MOBamu
Ta pobOTOTEXHIYHI | cneuianisoBaHe YCHO i MMCbMOBO AN OBroBOpeHHs
KOMMSEKCU B MPHUYO- | MporpamMmHe npodecinHnx npobnem i pesynbTaTtiB
MeTanyprinHomy 3abe3neyveHHs Ta | OiANbHOCTI Yy cdpepi aBTOMaTM3auii Ta

BUPOOBHMUTBI LUMAGPOBI  TEXHONOrIT | KOMM KOTEPHO-IHTErPOBaHMX
(cneujanbHicTb 174 | ons PO3B’A3aHHSA | TEXHOMOriN, npe3eHTauil pesynbTaTiB
ABTOMaTM3aLiq, CKnagHux 3ajad i | AocnigpKeHb Ta iIHHOBaLINHMX NPOEKTIB.
KOMM‘toTepPHO- npobnem PHO8. 3acTtocoByBaTtn CydacHi
IHTerpoBaHi aBTomaTm3adii Ta | MateMaTu4Hi MeToan, MeToan Teopil
TexHosoril Ta KOMM'IOTEPHO- aBTOMATUYHOIO  KepyBaHHSA,  Teopil
poBOTOTEXHIKA) iHTerpoBaHux HaOiMHOCTI Ta CUCTEMHOro aHanisy ons
TEXHONOriN AOCNIMKEHHA Ta CTBOPEHHS CUCTEM
K13. 3paTHicTb | aBTOMaTu3alii cKnagHumm
NpoEKTyBaTN, TEXHOSOMNYHMMKN  Ta  opraHi3auifHo-
BNpOBaKyBaTh N | TEXHIYHMMKN oB’ekTamu, KibepdianyHmX

BUKOPUCTOBYBATU BUPOBHULTB.

MeXaTPOHHI Ta | PHO9. Po3pobnatn yHKUiOHanNbHYy,

POBOTOTEXHIYHI
cUcTemMm B TipHUUTBI
Ta  MeTanyprii 3
BMKOPUCTaHHAM
Cy4YacHuX po3pobokK y
chepi
aBTOMaTU30BaHNX
CUCTEM  ynpaBniHHSA
TEXHOSOrYHMMN
npoLecamu.

opraHisauinHy, TEXHIYHY Ta
iHopMaUiHy  CTPYKTYpU  CUCTEM
aBToMaTm3auil CKnagHUMun
TEXHOMOMYHMMM  Ta  OpraHisauinHo-
TeXHIYHUMN ob’ekTamu, pPo3poBATH
NPOrpamMHO-TEXHIYHI Kepytoui
KOMMIIeKkcu i3 3aCTOCOBYBaHHSAM
MepexeBnx Ta iHbopMaLiNHNX
TEXHOSOrin, NPOMWUCINOBUX
KOHTpoOnepiB, MeXaTPOHHNX
KOMMOHEHTIB, POBOTOTEXHIYHUX
NPUCTPOIB, 3acobiB nogunHo-
MaLLNHHOIO iHTepdency Ta 3

ypaxyBaHHAM TEXHOMOr4YHMX yMOB Ta
BMMOT [0 ynpassiiHHA BUPOOHULTBOM.

PH10. Po3pobnaTu i BUKopuctoByBaTtu
cnevjianisoBaHe nporpamHe
3abe3neyeHHs Ta UUPpPOBI TexHonoriT
ONs CTBOPEHHSI CUCTEM aBToMaTmu3auil
CKNagHUMW OpraHi3auiniHo- TEXHIYHUMU

ob6’ekTamum, NpoMeCinHO  BONOAITK
cneuianbHUMMK nporpamMmH1UMm
3acobamu.
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onn KomneTeHTHOCTI NnPH
IlHTenekTyanbHi PH13. Pospobnatu
cuctemu anroputMmiyHe Ta nporpamHe

yrnpasriHHS Ta
POBOTOTEXHIYHI
KOMIIeKcH B
ripHU4o-
MeTanyprinHomy
BUPOBHMUTBI
(cneujianbHICTb
174
ABTOMaTM3auis,
KOMM‘toTepHO-
iHTerpoBaHi
TexHosoril Ta
poboTOTEXHIKA)

3abe3neyvyeHHs nigcuctem
BEPXHbOIo piBHSA
aBTOMaTM30BaHUX cucTem

ynpasniHHSA TEXHONOrYHNUMM
npouecamu 3  ypaxyBaHHAM
TeHOEeHLin rMUOUHHOro
BMPOBaAKEHHS UM poBUX
IHHOBAUMHUX  TexHonorin -y
ripHMYyo-meTanypriiHe

BUPOBHMLTBO.

PH14. Pospobnartn,
BMNpoOBagXyBaTu Ta
eKkcnnyaTtyBaTtu anapaTtHo-
nporpamHi, MeXaTPOHHI
cuctemm  Ta  pobOTM30BaHI
KOMMneKcu y ripHU4o-

mMeTanyprinHomy BupobHUUTBI 3
BUKOPUCTaAHHAM  iHHOBaUin Y
chepi aBTOMaTM30BaHUX
cuctem yrnpasIiHHSA
TEXHOSOrNYHMMK nNpoLecamMu.
PH16. AHanisyBaTu Ta
eKkcnnyaTtyBaTtu cuctemm
aBTomartusauii ripHU4o-
MeTanyprinHux npouecis
BUPOBHMUTBA, po3pobnatn
anropuTMm Ta nporpamHi
3aCTOCYHKM ONnA B3aeMogil Mix
PiBHAMMW ynpassliHHS.

Pobouoto

nporpaMmord  AUCLUNAIHN

aogaTtkoBo  nependaveHo

BUKOHAHHSA OBOX iHAMBIAYaNbHUX 3aB4aHb Y CEMECTPI.




IHAMBIAYANbHE 3ABOAHHA 1.
BUNYYHEHHA KEPYIOUUX NMPABUI 3 IHOOPMALIII MPO NPOLEC
YMNPABJIHHA

3aBpoaHHA

3 BukopuctaHHam moaynto ANFIS 30iINCHUTM BUINYYEHHST KEPYOUnX
npasun 3 iHpopMaLil Npo Npouec yrnpassiHHSA, WO onnucaHa 6a3or gaHuX.

EkcnepumeHTanbHi  gaHi  pekoMeHOOBaHO BWKOPUCTOBYBaTU 3
maTepianis 06’ekTy aBTomaTu3auii 3 kBanigikauinHoi poboTn marictpa abo
3 MiKOMCLUUNITIHAPHOIO KYpPCOBOro NPOEKTY.

Mpuknag BUKOHAHHA

3a ekcnepuMeHTanbHUMKM gaHummn 6yayemo y MS Excel matpuuto
3anexHocCTi BUXiQHOro napamMmeTpa y Bif ABOX BXiAHMX MapamMeTpiB X1 Ta Xz,
SIKi po3Tallyemo BignosigHo y cToBOUi «A» Ta cTpouui «1» BignosigHo (auB..
puc. 1.1). Hagaemo iM’a cpbanny data2.xls (im'a moxxe 6yamn Oyab sSskum).
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PucyHok 1.1 - Mampuus 3anexHocmi euxiOHo20 rnapamempa y 8i0 080x
8XIOHUX NMapamMempig X1 ma X

IMnopTyemo 6asy gaHux (dann data2.xls) y MatLab sk umdppoBy
maTpuuto (Numerical Matrix) (gus. puc. 1.2).



V'R

IMPORT = &l & %L‘@@’@@@E
— W OUtPUTTYDéi O Replace ~ lunimpartable cells with ™ NaN - 4 V
. = HS Numeric Matrix ¥ Import
Variable Names Row: 1 = ) N
€ Text Options e , Selection¥
SELECTION IMPORTED DATA UNIMPORTABLE CELLS IMPORT
| data2xls |
A B C D E F G H | J K L M
datal

1 0 214000 23.9000 26, 27.8000 32.8000 37.9000 43 48! 54 60, 66.1000 71.2000f ~
2 7 1 1 1 1 1 1 1 1 1 1 1 1

3 6.8700 1 1 1 1 1 1 1 1 1 1 1 1

4 6.7500 1 1 1 1 1 1 1 1 1 1 1 1

5 6.6300 1 1 1 1 1 1 1 1 1 1 1 1

6 6.5000 2 1 1 1 1 1 1 1 1 1 1 1

7 6.4000 2 1 1 1 1 1 1 1 1 1 1 1

8 6.3700 2 2 1 1 1 1 1 1 1 1 1 1

9 6.3000 2 2 1 1 1 1 1 1 1 1 1 1

10 6.2500 2 2 2 1 1 1 1 1 1 1 1 1

il 6.2000 2 2 2 1 1 1 1 1 1 1 1 1

12 6.1300 2 2 2 2| 1 1 1 1 1 1 1 1

13 6.1000 2 2 2 2 1 1 1 1 1 1 1 1

14 6 3 2 2 2| 2 1 1 1 1 1 1 1

15 5.9000 3 2 2 2| 2 2| 1 1 1 1 1 1

16 5.8700 3 3 2 2 2 2 1 1 1 1 1 1

17 5.8000 3 3 2 2| 2 2| 2 1 1 1 1 1

18 5.7500 3 3 3 2] 2 2] 2] 1 1 1 1 1

19 5.7000 3 3 3 2| 2 2 Converted To [Type: Number, Value: 2.0]| 1 1 1 1 o
—_ < p——— = = = = = -1 | -1 = z - .)

Converter

PucyHok 1.2 — BikHo imriopmy 6a3u OaHux y uughposy Mmampuuro

[MepetBOopuMo 6a3y gaHmx y 3 cTtoBbus — macuBy fgaHux, ge 1
ctoBbeupb BignoBigae BXiAHOMY MapamMeTpy Xxi, 2 cToBbeub BXigHOMY
napameTpy X2, a 3 — BUXiGHOMY 3HayeHHo y. [porpama nepeTBoOpeHHS:

%%

p=data2(2:end,1);

M=data2(1,2:end);

tabT=data2(2:end,2:end);

[max_i max_j]=size(tabT);

%%

xXT=zeros(max_j*max_i,3);

for i=1l:max_i

for j=1:max_|

xXT(i+(j-1)*max_i,1)=p(i);
xXT(i+(j-1)*max_i,2)=M());
xXT(i+(j-1)*max_i,3)=tabT(i,j);

end
end
%%
anfisedit
Pe3ynbtaToOM BMKOHaHHA nporpaMmm € (opMyBaHHS MepeTBOPEHO]
6a3u gaHux 3 im’am xxT (gue. puc.1.3).
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| T |
fH 3150x3 double
1 2 3 4

1 21,4000 1
2 6.8700  21.4000 1
3 67500  21.4000 1
4 6.6300  21.4000 1
5 65000  21.4000 2
6 64000  21.4000 2
7 63700  21.4000 2
8 63000  21.4000 2
9 62500  21.4000 2
10 62000  21.4000 2
11 61300  21.4000 2
12 61000  21.4000 2
13 6 214000 3
14 59000  21.4000 3
15 58700  21.4000 3
16 58000  21.4000 3

PucyHok 1.3 — BikHo 6a3u daHux 3 im’am xxT

Y mogyni ANFIS 3aBaHTaxyemo 6a3y faHux XXT HaTUCKaHHAM KHOTMKK
Load Data. NonepeaHbo 34iMCHUMB HanawTyBaHHA: Type — Traning Data;
From — worksp. ,sik 306paxeHo Ha pucyHky 1.4.

Training Data (ooo) — ANFIS Info.

o

# of inputs: 2

# of outputs: 1
# of input mfs:
33

# of train data
pairs: 3150

_ Stuctwe |

500 1000 3500

1500 3000 Clear Plot
data set index
Load data Generate FIS Train FIS ] Test FIS ]
Type: From: Optim. Method:
@ Training ) .:j::;. Load from file hybrid — E_lm against:
P ) ) file () Load fram worksp. Error Tolerance: (@) Training data
(_J Testing . —
P i . ®) Grid partition 0 (_) Testing data
(_)Checking (@ worksp. - Epochs: -
() Sub. clusteri {_) Checking dat
() Demo ) Sub. clustering 3 ._J Checking data
Load Data... | Clear Data | Generate FIS ... | Train Now | |

PucyHok 1.4 - Pe3ynbmam 3agaHmakeHHs1 6a3u daHux 0o Mmooy ANFIS

[Micna 3aBaHTaXeHHA OaHWX Yy MEHK NobyaoBM CUCTEMM HEYITKOro
noriyHoro BucHoBKy Generate FIS no3Ha4Yaemo reHepyBaHHS OMUCY BXiOHUX
3MiHHMX 3a MeTOAOM peLliTkm (6e3 knactepuaadii) - Grid partition (gus. puc.
1.4).
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Mpn Bnbopi Grid partition 3'aBNAETLCS BIKHO BBEAEHHS NapameTpiB
MeToAY peLiTku (aus. puc. 1.5), B 9KOI BKa3yeEMO KiNnbKiCTb TEPMIB PiBHOT 5
OJ151 KOXKHOI BXigHOT 3MIHHOT Ta TUN (PyHKUIW NpUHanexHocTi gaussmf gng
BXigHMX Ta BUXIOAHNX 3MiIHHMX (TUM PYHKLIT NPUHANEXHOCTI MOXe BYTU iHLIKM
B 3aneXHOCTI Big TNy 06’ekTy ynpaBniHHSA )

——OuTPUT

PucyHok 1.5 — BikHO egedeHHs1 napamempie MemoQdy pewimku

Y BikHi mMoayns ANFIS HaTtuckaHHAM KHoOMKM Structure MOXIMBO
nepernsHyTn 3areHepoBaHy CTPYKTYpPY CUCTEMA HEYITKOro SIOriYHOro BUBOAYy
npeacTaBnsie y BUrNsaai HEMpo-HeYiTkol mepexi (aus. puc. 1.6). [lna gaHoro
BUNAAKy KiNbKICTb BXOAIB Mepexi [OOPIBHIOE 2 - KiNbKOCTI CTOBNUIB
HaB4YanbHOI BMBIpKkKN. KinbKicTb HENPOHIB 2-4 Wapw BigNOBIAA€E KiNbKOCTI
npaBun AKa OOpPiBHIOE 25.

input inputmf rule outputmf output
)

°
(= e .
Y e N e
/”F “&\\ o Logical Operations
. and
@ or
not

Click on each node to see detailed information ‘ ‘ Update Help Close ‘

PucyHok 1.6 — 32eHepogaHa HelipoHedimKka cmpykmypa

Ha HacTynHOMy Kpoui npoBOAUTbCA HaBYaHHSA Nob6yaoBaHOl
HenpoHeuiTkoi Mogeni. B obnacte HaB4vaHHA (Train FIS) o6bpaemo
riopngHun metog ontumisadii (Optim. Method - Hybrid), y noni 3aBgaHHs
HeoOXigHOT TOYHOCTI HaB4aHHs (Error tolerance) BCTaHOBMIOEMO 3HAYEHHS

12



A\ X
V)

0, a y noni 3aBOaHHSA KinbKOCTI iTepauin HaB4aHHA (Epochs) BCTaHOBIHOEMO
10 enox (aus. puc. 1.4).

[MpoBOAMMO HaBYaHHS HATUCKaHHAM KHOMKW Train Now. [MpoMiHi
pes3ynbTaT HaB4YaHHA HaBeOeHi Ha PUCYHKY 1.7 BuMBOOATbCA B 06nacTb

Bidyanisauii Ta pobo4y obnactb MatLab.

Training Error sl e
0.37
* # of inputs: 2
% # of outputs: 1
0.368 * # of input mfs:
5 % 55
= *
= *
0.366 #
#*
*
0.364 Structure
1 2 3 5 6 7 8 9 10 Clear Plot
Epochs H
[ Loaddata | Generate FIS — |[ TrainFIS aanliemss Test F1S ]
Type: From: Optim. Method:
@ Training . .Z:::jn Load from file hybrid - Fi_l_m against:
o () file {_) Load from warksp. Error Tolerance: (@) Training data
{_) Testing E Z
i i (®) Grid partition 0 () Testing data
{_J)Checking (@ worksp. i Epochs: e
) Demo i) Sub. clustering 10 i} Checking data
_ Load Data... _ Clear Data _f Generate FIS ... ~ Train Now | Test Now
‘ Epoch 10:error= 0.36493 ‘ ‘ Help Cloze

PucyHok 1.7 - [lpomixXHI pe3yrnbmamu HagYaHHS

[0 3aBeplUeHHID HaBYyaHHA 3a JaHuMuM HaByaHHA Training Data
NPOBOOUTUCA TeCTyBaHHA HeupoHediTkol cuctemn (Test FIS). [licns
HaTUCKaHHA KHorku Test Now, BigOyBaeTbCA TECTYBaHHSA HEYITKOT CUCTEMMU
3 BUBEAEHHAM pe3ynbTaTiB y 0bnacTtb Bidyanisauii siki HaBeaeHi Ha puc. 1.8.

- Training data: o FIS output : * e AURBED =
# of inputs: 2
20 # of outputs: 1
- # of input mfs:
S 15 5 &
i=3
=1
10
5]
0 . b . Structure
1] 500 1000 1500 2000 2500 3000 3500 Clear Plot
Index
[ Loaddata -] Generate FIS — | [ Train FIS 1 TestFIS ]
Type: From: Optim. Method:
(@) Training N "':-" Load from file hybrid w F'_I.ot against:
— ) (_ifile {_) Load from worksp. Error Tolerance: (@) Training data
(_J) Testing . .
— . = (@) Grid partition 0 (_) Testing data
(_)Checking (@ worksp. - Epochs: -
.;:::;. - (_) Sub. clustering 10 {_) Checking data
Load Data... Clear Data Generate FIS ... Train Now Test Now

PucyHok 1.8 — Pe3yribmamu mecmyeaHHs He4imKoi cucmemu
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[Micns BMKOHaAHHA BULLE HaBeOeHWX onepauil y BIiKHI pegakTopa
moaynsa ANFIS (aus. puc.12 .5) B meHto Edit BUKIIMKaeMo pegakTop cucteMm
HeuiTkoro BucHoBky (Fuzzy Inference System — FIS) HaTuckaHHaMm - FIS
Properties (amB. puc. 1.9).

File Edit

XX~

View

Untitled
flu)
(sugeno)
= S output
input2
FIS Name: Untitled FIS Type: sugeno
And methaod prod I Current Variable
Or method probor o | [ Name input1
I} input
Implication L —
Range [-2.83 7]
Aggregation
Defuzzification witaver ~ Help Close ‘

PucyHok 1.9 — SzeHepoegaHul iHmepgetuc FIS editor

Onuc y cuHTesoBaHy FIS editor

3gincHeHum Generate FIS (gus. puc. 1.5).
[na onucy BXigHMX Ta BUXIOHUX NoOridHMX 3MiHHMX y Generate FIS

MpuU3Ha4YeHo rayCoBCbKi (OYHKLIN NPUHANEXHOCTI.

BiANOBifae HanawTyBaHHAM

PesynbtaT HanawTyBaHHA  YHKUIA  MPUHANEXHOCTI  3MIHHUX
" " nint pnints 181 . . ol
FIS Variables Membership function plots FIS Variables Membership function plots ™" """ 181
inTmf1 in1mf2 in1mf3 in1mfa inTmfs in2mf1 inzmf2 inzmf3 in2mfd inzZmfs
PO [ XX w
input  output mfun output
input2 input2
input variable “input1* input variable *input2*
Current Variable Current Membership Function (click on MF to select) Current Variable Current Membership Function (click on MF to select)
Name input1 Name intmf Name input2 Baig in2mf1
Type input Type gaussmf || Tvee input W= G v
Params 1163 -2 693 Params [7.131214]
Reone [2837] i g [214566]
Display Rangs [2.837] ‘ Help Close | = [214 68 6] | Help Close | |

PucyHok 1.10 — Pe3ynibmam HanawmyeaHHs (OyHKUIU rMpUuHanexHocmi

3MIHHUX
14



CdopmynboBaHi ynpaensatodi npasmna HaseaeHo 3 puc. 1.11.

T T TR T B T TTTIE Tl (TS T THATTIRY P IE T TUULUT T UUL T Ty ey
11 [f (input1 is in1mf3) and {input2 is in2mf1) then (output is out1mf11) (1)
12, [f {input1 is in1mf3) and {input2 is in2mf2) then (output is out1mf12) (1)
13. [f{input1 is in1mf3) and {input2 is in2mf3) then (output is out1mf13) (1)
14, [f {input1 is in1mf3) and {input2 is in2mf4) then (output is out1mf14) (1)
15. If {input1 is in1mf3) and {input2 is in2mfa) then (output is out1mf15) (1)
16. If {input1 is in1mf4) and {input2 is in2mf1) then (output is out1mf16) (1)
17 If {input? is in1mf4) and {input2 is in2mf2) then (output is out1mf17) (1)
18 [f {input1 is in1mf4) and {input2 is in2mf3) then (output is out1mf18) (1)
19 [f finput1 is in1mf4) and {input2 is in2mf4) then (output is out1mf19) (1)
20 finput1 is in1mf4) and {input2 is in2mfa) then (output is out1mf20) (1)
21 If {input1 is in1mfa) and {input2 is in2mf1) then (output is out1mf21) (1)
22 If {input1 is in1mfa) and {input2 is in2mf2) then (output is out1mf22) (1)
23 [f{input1 is in1mf5) and {input2 is in2mf3) then (output is out1mf23) (1)
24 If {input1 is in1mf3) and {input2 is in2mf4) then (output is out1mf24) (1)

25, If (input1 is in1mf5) and {input2 is in2mf5) then (output is out1mf25) (1) v
If and Then
input1 is input? is output is
intmft____|PN ~ A
in1mf2 in2mf2 out1mf2
in1mf3 in2mf3 out1mf3
in1mf4 in2mf4 out1mf4
in1mfa in2mfh out1mfa
none none out1mf6
outTmf7
out1mfa
v hd aut1mfd v
[ Inot [ not [ ] not
Connection Weight:
Jor
@® and 1 Delete rule Add rule | Change rule

PucyHok 1.11 - HanawmoeygaHHs1 onucy rnpasusl (byHKUIOHy8aHHS
Hedimkoeo cynepesizopy HIIP_T1l[

[licna onucy npaBun MOXIIMBO 3a AONOMOIOH

- iHTepdency Rule Viewer MOXNMBO nepernsHyTn poboTy cuctemu
HEeYiTKOro BUCHOBKY 3a pPi3HMX BXigHUX AaHux ( ame. puc. 1.12).

- iHTepdency Surface Viewer MOXNuBO neperngHytTn rpadidHe
noJaHHs 3aKoHY ynpasniHHA (auB. puc. 1.13).

lpumimka. MoxnvnBa Ha nepwomMy eTarni 34INCHATU HarnawTyBaHHA
OMNMUCY CUCTEMI HEeYITKOro roriyHoro BUCHOBKY y FIS editor nicnsa uboro
3aBaHTaxutn noro y moayns ANFIS. Ons usoro y moayni ANFIS meHio
Generate FIS HeobXxigHO 3aBaHTaXXWUTW HEYITKY cuctemy 3 pobo4oi obnacrTi
MatLab - Load from disk, abo 3 gucka — Load from disk

[MepeBipMO  OYHKLIOHYBAHHA 3reHepoBaHOl HEeYIiTKOI cuctemu
ynpaeniHHa 3a 6as3ow gaHux. Ons uyboro nodbyayemo Simulink mogenb
HaBedeHy Ha pUcyHky 1.14.

Y pedaktopi CUCTEMM HEYITKOrO BUCHOBKY  3MIMCHIOE  3anuc
pesynbTaTiB HanawTyBaHHsA Yy Fuzzy Logic Controller. [Ins yboro y Bknagui
File 3gincHioemo Export B matemaTuyHy mMoAynb HEYITKOro KOHTposiepa
From Workspase BkasaBLum im’a Fuzzy Logic Controller.

15
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output = 6.2

Input:

Plot points:
[3.454;46.12] =

101

20 -

15 4
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10 ~

PucyHok 1.13 - [ paghiyHe nodaHHs1 3aKOHY yrpassiHHsA
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PucyHok 1.14 - Simulink moderb byHKUiOHy8aHHS 32eHep08aHoI HevimkKkoi
cucmemu yrnpasriHHsA 3a 6a3o0t0 0aHux

[MepeBipka nNpaBUNbLHOCTI OYHKUIOHYBAHHA MoAeni 34iINCHIOETLCS
LLUNAXOM 3aBAaHHA Ha BXig Fuzzy Logic Controller oBox BxigHWX napamMmeTpis
X1 Ta X2 3 6asn gaHux. [Npyn BipHOMY HanawTyBaHHA HEYiTKOI CUCTeMU
ynpaeniHHa Ha Buxodi Fuzzy Logic Controller dpopmyetbca BignosigHe
3HayeHHs y. (aue. puc. 1.14).

17
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IHAUBIAYAJNbHE 3ABOAHHA 2.
CUHTE3 HEYITKOIO PEINYNATOPA NO AAHUM

3aBpoaHHA

3 BukopuctaHHam wmoaynto ANFIS 30iMCHUTU CMHTE3 HeuiTKoro
perynsatopa no gaHum.

B Tabnuui 2.1 HaBegeHo nepegaToyHa OyHKUIA 06’€KTY KepyBKaHHS.
CAP gaBnde coboio nocnigoBHo BkntouveHun [10-perynatop Ta o6’ekT
KepyBaHHSA, siKi OXONfeHi O AUHUYHUM 3BOPOTHUM 3B’SI3KOM

Tabnuys 2.1 — 3aedaHHs 00 8UKOHaHHS iHOUgIOyasibHO 3a80aHHs 4

BapiaHm PigHsIHHS1 06’€EKmy Kepy8aHHSs
1
W) = —s——
P = p i
2 W) =~
P) = 02p2 + 01p + 1
3 Wp) = 4
P)= T 0sp+1
4 W) = 1
P) = 05p2 + 0.25p + 1
5 W) =
P) = 0.8p2 + 0.4p + 1
6 W) = ———
P) = 1 08p+ 1
’ W) = ——"
P  5p2+25p+1
8 W) — 5
P) = ot y 1ip + 1
9 W) — 2.5
P)= 6 2p? +3p + 1
10 3.6
W) = ———
2 2p? +§ +1
11 .
W(p) =
) =5 sy 41
12 10
W(p) =
(V)= ST ¥ 0255 ¥ 1
13 8.8
W(p) =
2 8p?+4p+1
14 3
W) = Ty osp 1
15 47
w =
() 5.6p2 +3p+1

18



W

[lpodoexeHHss mabi. 2.1

BapiaHm PigHsiHHS
16 W) — 6.3
P) =5 on2 y 21p + 1
17 2.4
W(p) =
P = 7 iap+ 1
18 3
W(p) =
) = 02T+ 0d1p +1
19 4
w =
2 2p? +13p+1
20 6
W(p) =
P = 3ap+ 1

I'Ipm(nap, BUKOHAHHA
Po3rnaHemo Ha anKna,u,i CUHTE3 HEYITKOro perynatopa no AaHnM anA

00’eKTY KepyBaHHS
W(p) = 4
P) = Sapr T 004p + 1
CAP aBnse coboto nocnigosHo BkntodeHun MNLO-perynatop 1a o6’exT
KepyBaHHS, siKi oxonneHi OANHUYHUM 3BOPOTHUM 3B’SI3KOM
Po3rnaHemMo CMHTE3 HEYITKOro perynaropa no JaHuM.
Cuctema ynpasniHHa 3 [-perynatopom HaBefeHa Ha PUCYHKY 2.1.

out.yt a

>+
> * :: — 4 I\ >G

0.45% + 0.04s + 1

PucyHok 2.1 — CmpyKmypHa cxema cucmemu yrpaesiHHA 3 /-
peayrnsamopom

BusHaunmo koedpinieHtn l0-perynatopa wmetogom  3urnepa-
Hikonbca.

3agaemo Ha matemaTtmnyHol mogeni Kp =0, a koedilieHT NponopLuinHOI
CKnagoBol perynatopa 36inblyeMO A0 3HAYEHHS NpU SIKOMY Y CUCTEMI
BUHWKAE KONMMBanNbHWA nepexigHMi npouec 3 OOHaKoBUM Mepioaom
KONuBaHb. Y [OaHOMy BUNAAKy Taki KOMMBAHHA Yy CUCTEMI YnpaBIliHHA
HacTalTb rnpu 3HavyeHHi K=Kp=92. (amB. puc. 2.2)

Ha rpacpiky nepexigHoro npouecy (ave. puc. 2.3) BU3HA4YaeTbCA

19
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) Q

nepiog konueaHb 7=0,262.

out.yt ¢

i+ 4
* >+
> - N PR . )D

0.45> + 0.04s + 1

Au L }D
o5 o>

PucyHok 2.2 — HanawmyesaHHs1 koegbiuieHmie nepedadi [-peaynsamopa
memooom 3uanepa-Hikonbca

* ¥ Cursor Measurements ax
» Settings
¥ Measurements

Time Value
1] 0.274 2.637e-02
2 0.537 3.783e-02
AT 262262 ms AY 1.146e-02
r 17AT 3.813 Hz
E AY AT 43.689 (/ks)

PucyHok 2.3 - [pacpiky nepexioHoz0 ripouecy npu HanawmyeaHHi 1[]-
peaynamopa memodom 3uenepa-Hikonbca (Ko =0, Kp=55)

PospaxoByemo koediuieHTn nepenavi MNA-perynsaropa
Kp = 0.6K = 0,655 = 33;

KT 33-0,262
Kp =~ =——F— =108

MaTemaTnyHa Modenb cucteMu ynpasniHHSA 3 HanawTtoBaHum [1/-
perynartopomM HaBedeHa Ha PUCyHKy 2.4.

Ha pucyHky 2.5 HaBeneHo rpadpik nepexigHoro npolecy cuctemu
ynpasniHHg 3 [0-perynatopom.

Ha puc. 2.6 Ta 2.7 nokasaHi rpadiky 3MiHU MOMUIMKN ynpasniHHA, il
NOXigHOI Ta curHany ynpasniHHS NPOTAroM NepexigHoro npoLecy.

20



out.simout

A\ X
y §

I i ~|33 + 4

0.45% +0.04s + 1

Au D

> A »(1.08

PucyHok 2.4 — Mamemamuy4Ha mo0ersib cucmemu yrpaessiiHHSA 3
l4-peaynsmopom

[MoTpibHO cuHTe3dyBaTu HJIP Buxogsum 3 iHopmauil npo npouec
yrnpaBniHHS.

Y(t)

1.4

1.2+

1,

0.8

0.6

04r

0.2r

t,c

0 L 1 L 1
0 0.2 0.4 0.6 0.8 1

PucyHok 2.5 — [pagbik nepexidHo20 rpouecy cucmemu yrnpassniHHs 3 -
peayrnsamopom

[Mobyayemo nosepxHto Bigryky MNA-perynsaropa 3a 4ONOMOroK KoMaHa
x1=out.simout(:,1);
x2=out.simout(:,2);
x3=out.simout(:,3);
figure (1)
plot(out.tout,out.yt); grid;
figure(2)
plot(out.tout,x1,out.tout,x2);grid;
21



&,

figure (3)

[X, Y] = meshgrid(x1l, x2);
Z=33*X+1.08*Y;
plot3(X,Y,Z);

figure(4)
plot(out.tout,x3);grid;

Pe3ynbTaT BUKOHAHHSA Nporpamu nogaHo Ha puc. 2.6...2.8.

e(t), de/dt
5 T
e(t)
de/dt
-5
-10 -
_15 L 1 | 1 t,C
0 0.2 0.4 0.6 0.8 1

PucyHok 2.6 — ['pagbik 3miHuU nomursiku ma ii moxioHor

u(t)

40

30

201

101

0 0.2 0.4 0.6 0.8 1

PucyHok 2.7 — ['pagbik 3miHU cuaHary ynpassiHHS 3a Yac rnepexioHo2o
npouecy

22
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PucyHok 2.8 — NoeepxHsi gidzayky [N[-peaynsmopa

MacwwTtab ropnsoHTanbH1MX ocen BianoBigae AianasoHy 3MiHW 3MiHHUX
(aus. puc. .2.4 — 2.6). Cnig nigkpecnuTu, Lo NOBEPXHS BiAryKy € NioLNHOL0,
i Byaob-gka TOYKa Uuiei NMOoWMHKM 3aBXawu Bignosigae 6yab-sikin BXigHOI
kombiHauil e(t) Ta de(t)/dt.

BukopuctanHHa 6noky out.simout (guB. puc. 2.4) [o3BONSE
3anam'atTatn macus po3mipom [3xN], y AKOMy nepLumin CToBneLb Bignosigae
nomunui ynpaeniHHa e(t), opyrmn — noxigHol nomunkn de(t)/dt Ta TpeTin —
curHany ynpassiHHa u(t).

Takum ynHom, posrnsgaroym N MOMEHTIB Yacy, OTPUMYEMO MHOXUHY
HaBYanNbHNX TPINOK YMCES, WO ONUCYIOTb PYX 06'EKTa €TanoHHOI TPAEKTOPII.

CuHTE3 HeuiTKOro perynsatopa nonsrae B nobydosi 3a uUumu
HaBYanbHUMM OaHUMW HEYITKMX NpaBus, Tak WO OAdHEe MpaBuio Mae
BignoBigaTK Uinin rpyni 6rM3bkux B NEBHOMY CEHCi pSAKiB MaTpuui simout.

BukoHaemo knactepmsauito macmBy Simout 3a OOMOMOrow MeToay
HediTkux C-cepeaHix:

>> [V, M, obj_fcn] = fcm(out.simout, 5)
>>\V

0.7851 -7.8902 17.3860
0.0013 -0.1018 -0.0667
0.0743 1.9080 4.5110
-0.1891 -6.6184 -13.3883
0.9954 -0.5062 32.3023
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KoxeH ctoBneub matpuui V BU3HA4ae LEHTpPU TepmiB BignosigHOI
NIHrBICTUYHOT 3MIHHOI: 1-M CTOBMEUb — «MOMWUIKA YNpaBriHHA», 2-U
cToBneub — «noxigHa MOMWIKW ynpasniHHA», 3-A CTOBMNELb — «CUrHars
ynpaBniHHA».

Buknnkaemo pegaktop CUCTEMU HEYITKOrO BUCHOBKY

>> fuzzy

HanawTyemo pefakrtop CMCTeMU HEYITKOro BUCHOBKY (Fuzzy Inference
System — FIS) HaTuckaHnHaM - FIS Properties (aus. puc. 2.9).

Y FIS editor 3agaeTbcs ONUC CUCTEMY HEYITKOro NOriYHOro BUCHOBKY
Mamdani. [ns cTBoptoBaHOI cuctemMun OobupaeTbCa BUA NOMYHOrO 3B’A3KY
(And method — min) Ta (Or method — max), Bua imnnikadii (Implication —
min), cnocid arperyBaHHsi BACHOBKIB npasun (Aggregation — max) Ta metoA
nedasndgikadii (Defuzzification — centroid).

Y wmeHo Edit nocnigoBHO AogdaemMo 2 BXiAHI 3MiHHI  «MOMMUIIKa
ynpasniHHA», «NoXigHa NOMWUITKU yNpaBniHHA» Ta BUXIOHY 3MiHHY.

Ona onucy BXIOHUMX NOMYHUX 3MIHHUX Y pedakTopi  (PyHKUin
npuHanexHocTi (Membership Function Editor), 3agaemo anst KOXXHOT 3MiHHOI
rayCoBbKYy (DYHKLiIO NPUHANEXHOCTI.

ﬁ B =
" = - -
| (mamdani)
- -
o=
u(t)

de/dt

Untitled

FIS Mame: Untitled FIS Type: mamdani

And method min e Current Variable

Or method e o Name e(t)
T input
Implication _— " ype inpu
Range [-0.1891 0.9954]
Aggregation o o

Defuzzification centroid w Help | Close |

PucyHok 2.9 — HanawTtyemo pefakrtop CUCTEMU HEYITKOrO BUCHOBKY
FIS editor

Tepmu NiHrBICTUYHOI 3MiHHOI «[ToMunKa ynpasfiHHA» PO3MILLYOTLCS
BignosigHoO o pwuc. 2.10 3 po3mipom 6asoBoi wkann Range= [min(e(t))
max(e(t))], Tobto (Range= [-0.1891 0.9954]) 3 5 napameTpamMu rayCoBbKOI
dYHKUIT OYHKLIN NPUHANEXHOCTI, 3 LeHTpaMn 3a3HavyeHMn 1-mm ctosouem
mMaTtpuui V:

Name ="el"; Type = "gaussmf"; Param = [0.1258 0.7851];

Name = "e2"; Type = "gaussmf"; Param = [0. 1258 0.0013];
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Name = "e3"; Type = "gaussmf"; Param = [0. 1258 0.0743];
Name = "e4"; Type = "gaussmf"; Param = [0. 1258 -0.1891];
Name = "e5"; Type = "gaussmf"; Param = [0. 1258 0.9954].

i : nint nnints: 181
FIS Variables Membership function plots

ed e2 el 2 es
O X0
e(t) u(t)
de/dt
input variable "e(t)"
Current Variable Current Membership Function (click on MF to select)
Mame eft) Name ¢!
Type input Sl gaussmt :
Params [0.1258 0.7851]
Range [-0.1891 0.9954]
Display Range [-0-1891 0.9954] # $

PucyHok 2.10 — Pe3ynibmam HanawmyeaHHs (OyHKUIU MpuHanexXxHocmi
8XIOHUX 3MIHHUX «[lomurika yripaseriHHS»

[na onucy BXigHMX NOMYHUX 3MIHHKX «[ToxigHa NOMWUIKK yrnpaBniHHAY
y pegaktopi dyHkuin npuHanexHocti (Membership Function Editor), 3
po3amipomM 6a3oBol wkanu Range= [min(de/dt)) max(de/dt)], To6To (Range=
[-7.89 1.91]) 3apaemMo ANns KOXHOI BUXIAHOT 3MIHHOI rayCOBCbKY (PYHKLLiO
NPUHaNEXHOCTi 3 UeHTpaMu 3a3HayveHumu 2 ctoBbuem matpuui V. 3
napameTpamu:

Name = "del"; Type = "gaussmf"; Param =[1.041 -7.89];

Name = "de2"; Type = "gaussmf"; Param = [1.041 -0.102];

Name = "de3"; Type = "gaussmf"; Param = [1.041 1.91];

Name = "de4"; Type = "gaussmf"; Param = [1.041 -6.618];

Name = "de5"; Type = "gaussmf"; Param = [1.041 -0.506].

PesynbTaT HanawTtyBaHHA (OYHKUIN MPUHANEXHOCTI BXiAHUX 3MIHHUX
«lNoxigHa noMunkn ynpasniHHA» Ha puc. 2.11.

Ons onucy BUXIAHOI NOrYHOT 3MIHHOT Yy  pedakTopi  doyHKLin
npuHanexHocTi (Membership Function Editor), 3 po3mipom 6a30BoI wWkanu
Range= [min(u(t)) max(u(t))], To6Tto (Range= [-13.39 32.3]), 3agaemo Ans
KOXXHOI BUXIQHOI 3MiHHOI 3aa€eTbCA rayCoBCbKa (PYHKLS MPUHANEXHOCTI 3
LeHTpamu 3a3HadveHnmm 3 ctoBbuem maTtpuui V.

Name = "ul"; Type = "gaussmf"; Param = [4.852 17.386];

Name = "u2"; Type = "gaussmf"; Param = [4.852 -0.0667];

Name = "u3"; Type = "gaussmf"; Param = [4.852 4.511];

Name = "u4"; Type = "gaussmf"; Param = [4.852 -13.39];

Name = "u5"; Type = "gaussmf"; Param = [4.852 32.302].
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FIS Variables

O

eit; uft)

de/dt

nint nnints-

Membership function plots 181

de1/dt ded/dt

deSld2/dt ded/dt

input variable "de/dt"

Current Variable Current Membership Function (click on MF to select)

Name deldt Name de/dt

Type input Type gaussmf v
Params [1.041 -7.89]

Range [-7.89 1.91]

Display Range [-7.59 1.91] Help Close

PucyHok 2.11 — Pe3ynibmam HanawmyeaHHs OyHKUIU NMpUHanexxHocmi
8XIOHUX 3MIHHUX «[ToxiOHa NMoMuUrsIKuU yripaeriiHHs»

Pesynbtat HanawTyBaHHA (OYHKLUIA NMPUHANEXHOCTI BXIAHUX 3MIHHUX
HaBeaeHOo Ha puc. 2.12.

Int nints- 181

. : nl
FIS Variables . Membgrshlp fl:lnctlon Plois .

eft) u(t)

de/dt

u2 ud ul us|

-10 -5 0 5 10 15
output variable "u(t)"

Current Variable Current Membership Function (click on MF to select)
Name u(t) Name us
Type output Type gaussmf b
R Params [4.852 32.3]
ange [-13.39 32.3]
Display Range [13.39 32.3] Help Close

PucyHok 2.12 — Pe3ynbmam HanawmyeaHHs1 (OyHKUIU rpuHasiexHocmi
8UXIOHOI 3MIHHOI

[Micna onucy BXigHI Ta BUXIOHI NIHIBICTUMHMUX 3MIHHUX, 34IMCHIOETLCA
onuc npasun y BikHi pepaktopa Rule Editor, KoxeH pgagok matpuui V
BU3HA4Yae OOHe  npaBuno  ynpaseniHHA.  Ynpaengawodi  npasuna
cpopmyibOBaHO 3rigHo 3 puc. 2.13:

1.if (e is el) and (de is del) then (uis ul) (1)

2. if (e is e2) and (de is de2) then (u is u2) (1)

3. if (e is e3) and (de is de3) then (u is u3) (1)
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4. if (e is e4) and (de is de4) then (u is u4) (1)
5. if (e is €5) and (de is deb) then (u is u5) (1)

1. If (e(t) is e1) and (de/dt is de1/dt) then {ult) is ul) (1) ~
2. If (e(t) is e2) and (defdt is de2/dt) then (u(t) is u2) (1)

3. If (e(t) is e3) and (de/dt is de3/dt) then (u(t) is u3) (1)

4_If (e(t) is e4) and (de/dt is ded/dt) then (u(t) is ud) (1

5_If (e(t) is eb) and (de/dt is deb/dt) then (u(t) is us) (1

v
If and Then
e(t) is defdt is uft) is
el ~ de1/dt A ul ~
eZ deZ/dt uz
el de3/dt u3
ed ded/dt ud
eh deb/dt us
none v nane v none v
[ Inat [ Jnat [ I nat
~ Connection Weight:

Oor
® and 1 Delete rule | Add rule | Change rule | << | =

PucyHok 2.13 - HanawmosysaHHs onucy rpasusl byHKUIOHYy8aHHS
Heudimkoeao HJIP_[1/[] 3a ekcriepumeHmarnbHUMuU 0aHumMu

[Mocunkun y npaeBunax nos'a3aHi (connection) 3a 4ONOMOrow onepauil
and. BeegeHe npasuno 3abesneyeHe BaroBum koediuieHtom (Weight=1).

[licna onucy npasun MOXIIMBO 3a A4OMNOMOIroH

- iHTepdency Rule Viewer MOXNMBO NepernsHyTn poboTy cuctemu
HEeYITKOro BUCHOBKY 3a pPi3HMX BXiQHUX JaHux ( amB. puc. 2.14).

e(t) = 0.152 deldt = -1.13
u(t) = 0.127
;
2 A— N
4 4 N
7~ L
5 \
-0.1891 0.9954 -7.89 1.91 I
4339 32.3
Input: 10 1524;-1.13] Plot points: 4 Move: et | right | down | up |

PucyHok 2.14 - Poboma cucmemu Hedimkoeo cynepsizopy HIIP_T11]
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- iHTepdency Surface Viewer MOXNMBO nepernsgHytTn rpadivHe
nofaHHsA 3aKoHY ynpassiHHS (puc. 2.15).

PucyHok 2.15 - ['paghbiyHe nodaHHs1 3aKOHY yrpaesiiHHs

Micna npoueanyp HanawTtyBaHHA Heditkoro HIIP_ T y penaktopi
CUCTEMM HEYITKOro BUCHOBKY 3iMCHIOE 3annc pe3ynbTaTiB HanawTyBaHHSA Y
Fuzzy Logic Controller. lna uboro y Bknagui File sgincHioemo Export B
MaTteMaTU4yHy MOoAyrnb HediTKoro KoHTponepa From Workspase BkasaBLun
iMm’ Fuzzy Logic Controller.

CuHTe30BaHa HediTKka cuctemMa ynpaBsfiiHHA HaBegeHa Ha PUCYHKY
2.16 3a pesynbTaTOM OTpMMaHOro rpadpiky nepexigHoro npouecy
BUABSISIETLCA HECTINKOK (auB. puc. 2.17).

out.yt1 n

j + . f~> <A\):A‘. > - 4 )
» [IVAN 0.45°+0.04s + 1

Au
At

PucyHok 2.16 — Mamemamuy4yHa moO0esib CUHmMe308aHoI HevimKoi cucmemu
yrpaeJsiiHHs
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PucyHok 2.17 — [pagbik nepexidHoz20 ripouecy

HaBegeHuin npuknag nokasye, WO HaBYanbHi gaHi 3agaHi rpadikamm
puc. 2.6 Ta 2.7, HegocTaTHi anga cnmHTedy HJIP wnaxom knactepusadii.

[ns noninweHHs AKoCTi HaBYanbHOI BUBIpKK NOTPIOHO, Wo6 Yy Hin Bynu
NPUCYTHI (3 OesiKUM KPOKOM) BCi BapiaHTM KOMOGiHaUiM BXiOHUX 3MIHHUX Yy
A0MycTUMOMY fianasoHi 3HadeHb. Taki JaHi MOXHa BUMKOPUCTOBYBaTWU 3
OTPUMaHNX MacuBIB eKCnepuMeHTanbHUX gaHux 3 6noky out.simout (guvs..
puc. 2.4) akum popmye macus po3mipom [3xN], y AKoMy nepLinm cToBneub
BignoBigae nomunui ynpasniHHA e(t), apyrmn — noxigHoi nomunku de(t)/dt Ta
TPEeTin — curHany ynpassiHHA u(t).

3aincHnmo cuHtes HJIP_ [ 3 BMKOpUCTaAHHAM MOBHOrO AianasoHy
3HayeHb y Moayni.

Buknnkaemo moaynb ANFIS komaHgoto

>> anfisedit

Y moayni ANFIS 3aBaHTaxxyemo 6a3y gaHux out.simout HaTUCKaHHAM
kHonkn Load Data. lNonepegHbo 34iNCHMB HanawTyBaHHA: Type — Traning
Data; From — worksp. ,sik 306paxeHo Ha pUCYyHKy 2.18.

[Micna 3aBaHTaXeHHA OaHWX Yy MEHK NobyaoBM CUCTEMM HEYITKOro
noriyHoro BucHoBKy Generate FIS no3Ha4Yaemo reHepyBaHHS OMUCYy BXiOHUX
3MiHHUX 3a MeTOAOM peLliTkm (6e3 knactepuaadii) - Grid partition (gus. puc.
2.18).
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— AMNFIS Info.

o Training Data (ooo0) m
(ff:f?fi:{}"_b. # of inputs: 2
O # of outputs: 1
- 20+ o # of input mfs:
= 33
% ol . # of train data
@] C'(-’ “")—t\( DSt I — pairs: 59
0F o e ey syaat il e R TR ETIISETETY
o 0
QP
20 D Structure
0 10 20 30 40 50 60 Clear Plot
data set index
[ Load data | Generate FIS — | TrainFIS 1 TestFIS ]
Type: From: Optim. Method:
(@) Training (O Load from fle hybrid ™ Plot against:
() Testing (Ofile (") Load from worksp. Error Tolerance: (@) Training data
(JChecking @ worksp (®) Grid partition g . (") Testing data
- pochs:
ub. clustering ecking data
() Demo (") Sub. clusteri 3 () Checking d
Load Data... | Clear Data | Generate FIS ... | Train Mow ‘ Test Nov |

PucyHok 2.18 - Pe3ynbmam 3agaHmakeHHs1 6a3u daHux 0o Mmooy ANFIS

Mpn BMGoOpi Grid partition 3'ABNSETLCA BiKHO BBEAEHHS MapamMeTpiB
MeToay pewiTkn (amns. puc. 2.19), B KOl BKa3yeMO KiflbKiCTb TEPMIB piBHOI 7
OJ151 KOXKHOI BXigHOT 3MIHHOT Ta TUN (PyHKUIN NpuHanexHocTi gaussmf ong
BXiZHMX Ta BUXIOHUX 3MiIHHUX (TUN PYHKLIT NpUHaNeXHoCTi Moxe ByTH iHLLInM
B 3aNneXHOCTi Big Tuny o6’ekTy ynpasniHHS )

—INPUT
Number of MFs:

MF Type:

trimf
trapmf
bellmf

77

ga
gauss2mf
pimf
dsigmf
psigmf

To assign a different number
of MFs to each input. use
spaces to separate these
numbers._

——OUTPUT

constant
MF Type:

PucyHok 2.19 — BikHO 88e0eHHSs napamempie Memody pewimku

Y BikHi mogyna ANFIS HaTuCkaHHAM KHOMKW Structure MOXNUBO
nepernsaHyTn 3areHepoBaHy CTPYKTYpPY CUCTEMa HEYiTKOro SIoriYHOro BUBoAYy
npeacTaBnse y BUrNsi Hempo-HediTkol mepexi (ame. puc. 2.20). [ins gaHoro
BUNAAKy KiNbKICTb BXOAIB Mepexi [OOPIBHIOE 2 - KiNbKOCTI CTOBNUIB
HaB4YanbHoI BMBIpKKN. KinbKicTb HENPOHIB 2-4 Wapw BigNOBIAA€E KiNbKOCTI
npasun ska OOpiBHIOE 49.

Ha HacTynHOMy Kpoui npoBOAUTBCA HaBYaHHA nNobyaoBaHOl
HenpoHeuiTkoi Mogeni. B obnacte HaB4vaHHA (Train FIS) o6bpaemo
riopngHun metog ontumisauii (Optim. Method - Hybrid), y noni 3aBgaHHs
HeoOXxigHOT TOYHOCTI HaB4aHHs (Error tolerance) BCTaHOBMIOEMO 3HAYEHHS
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0, a y noni 3aBOaHHSA KinbKOCTI iTepauin HaB4aHHA (Epochs) BCTaHOBIHOEMO
10 enox.

input inputmf output

%,

A L
(NSNS
O SEORORANE

KA

O
X
%

)
"_. t”‘?.
i

O

i'"» 5

K SRR =
Z=f—

e\
g \\

Logical Operations
and

. or

not

PucyHok 2.20 — 32eHepogaHa HelpoHeYimkKka cmpykmypa

[MpoBOAMMO HaBYaHHS HaTUCKAHHAM KHOMKW Train Now. [NMpomixHi
pe3ynbTaT HaBYaHHA HaBedeHiI Ha pUCYHKY 2.21 BMBOAATbCA B obnacTb
Bidyanisauii Ta pobo4vy obnacte MatLab.

55 %107 Training Error — ANFIS o —
e
# of inputs: 2
2+ % # of outputs: 1
# of input mfs:
= T
€15 *
(W]
_*_
1 *
_*_
* oy
0.5 L L L L L L ] * 4 Structure
1 2 3 4 5 6 7 8 9 10 Clear Plat
Epochs
[ Load data — ][ Generate FIS — [ TrainFIS — 1 TestFIS ]
Type: From: Optim. Method:
(®) Training () Load from file hybrid = Plat against:
() Testing file () Load from worksp. Error Tolerance: (@ Training data
: (@) Grid partition 0 () Testing data
() Checking (@) worksp. Epochs:
O Demo () Sub. clustering 10 {) Checking data
Load Data... | Clear Data | Generate FIS . | Train Now | Test Now

PucyHok 2.21 - T1poMiXHI pe3ynbTaTv HaBYaHHSA

[0 3aBeplIeHHIO HaBYaHHA 3a AdaHuMKM HaBdaHHA Training Data
NpOBOOUTUCA TeCTyBaHHSA HeWpoHediTkol cuctemmn (Test FIS). [licns
HaTUCKaHHS KHoMkK Test Now, BiabyBaeTbCa TECTYBaHHS HEYITKOT CUCTEMM
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3 BUBeLEeHHSM pe3ynbTarTiB y 06n1acTb Bidyanisauil aki HaBeLeHi Ha PUCYHKY
2.22.

10 Training data: o FIS output : * — ANFIS Info. —
Wm% # of inputs: 2
& # of outputs: 1
o 201 ® # of input mfs:
P 77
=
o
0 L
20 ; ; ; ; ; i Structure
0 10 20 30 40 50 60 Clear Plat
Index
[ Loaddata | [ Generate FIS — | TrainFIS [ TestFIS ]
Type: From: Optim. Method:
@ Training O Load from file hybrid e Plot against:
() Testing O file (") Load from worksp. Error Tolerance: (@ Training data
: {®) Grid partition 0 {_) Testing data
(") Checking (@) worksp. Epochs:
() Demo () Sub. clustering 10 () Checking data
Load Data... | Clear Data | Generate FIS .. | Train Now | Test Now |

PucyHok 2.22 — Pe3ynbTaTu TeCTYBaHHSA HEYITKOI CUCTEMMU

[Mlicna BUKOHaHHA BMLLEe HaBedeHUX onepauil y BiKHI pefakTopa
moaynsa ANFIS (ams. puc.2.18) B meHio Edit Buknukaemo pegakrop cuctemm
HeuiTkoro BucHoBKy (Fuzzy Inference System — FIS) HaTuckaHHaMm - FIS
Properties (amB. puc. 2.23).

XX
o~ e ~ \
APDdata
fu)
(sugeno)
= o output
input2
FIS Mame: APDdata FIS Type: sugeno
And method prod w Current Variable
Or method prabor w Name input1
T input
Implication A HIE
Range [0.0178409611504307
Aggregation 1
Defuzzification witaver ~ Help ‘ Close |

PucyHok 2.23 — SeeHeposaHul iHmepgedlc FIS editor
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Onnc y cuHTesoBaHy FIS editor
3gincHeHnm Generate FIS (guB. puc. 2.19).

[na onucy BXigHMX Ta BUXIQHUX NOridHMX 3MiHHMX y Generate FIS
NPU3HaAYeHO raycoBCbKi OYHKLIM NPUHANEXHOCTI.

PesynbtaTt

HanawTyBaHHA

HaBeAeHO Ha puc. 2.24.

FIS Variables

Membership function plots

nint nnints:

181
FIS i

in1mf

03] fw

input! output

input2

intmf2  in1mf3

in1mf4 in1mf5

doyHKLIN

BiANOBigae HanawTyBaHHSAM

NPUHANEXHOCTI  3MiHHUX

Membership function plots " " 181

intmf6  in1mf7

input2

02 0
input variable *input1"

in fun output

in2mf1  in2mf2

in2Zmf3 in2mf4 in2mfs in2Zmf6  in2mf7

1

- 2
input variable *input2"

Current Variable Current Membership Function (click on MF to select) Current Variable
Name input1 Name intmft Name
Type input Type gaussmf v Type
Params [0.1197 -0.3377)
Range [-03517 1] Range
Display Range [-0.3817 1] ‘ Help ‘ Close | ‘ Display Range

Current Membership Function (click on MF to select)

input2 Name in2mft

e Type gaussmf ~
Params [1.187 -12.28]

[12.28 4.493]

[12.28 4 493] ‘ Help Close ‘ |

PucyHok 2.24 — Pe3ynibmam HanawmyeaHHs (OyHKUIU MpUHanexXxHocmi
8XIOHUX 3MIHHUX
CdopmynboBaHi yrnpasnsatodi npasuna HaseaeHo 3 puc. 2.25.

4 If {input? is in1mf1} and {input2 is in2mfd) then (output is out1mfd) (1) ~
5 If {input? is in1mf1} and (input2 is in2mfa} then (output is out1mfa) (1)
6. If {input? is in1mf1} and (input2 is in2mfG} then (output is out1mfB) (1]
T If {input? is in1mf1} and (input2 is in2mf7} then (output is out1mf7} (1}
8. If (input? is in1mf2} and (input2 is in2mf1} then {output is out1mf3) (1]
9. If {input? is in1mf2} and (input2 is in2mf2} then (output is out1mf3) (1]
10_If {input1 is in1mf2) and (input2 is in2mf3) then {output is out1mf10) (1}
11 If {input is in1mf2) and (input2 is in2mf4} then {output is out1mf11) (1}
12 1f {input1 is in1mf2) and (input2 is in2mf5) then {output is out1mf12) (1}
13 If {input1 is in1mf2) and (input2 is in2mfG) then {output is out1mf13) (1}
14 If {input is in1mf2) and (input2 is in2mf7} then {output is out1mf14) (1} v
If and Then
input1 is input2 is output is
~| (G ~ outimft I

in1mf2 in2mf2 outtmf2
in1mf3 in2mf3 outTmf3
in1mf4 in2mf4 outTmf4
in1mfa in2mfa outTmfa
in1mf6 W in2mf6 W out 1mfB W
|:| not |:| not |:| not

Connection Weight:

ar

@) and 1 Deleterule | Add rule | Change rule : I |

PucyHok 2.25 - HanawmosygsaHHs onucy rpasusl (byHKUIOHYy8aHHS
Hedimkoeo HJIP ]

[licna onucy npasun MOXIIMBO 3a AOMNOMOIOH
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- iHTepdency Rule Viewer MOXNIMBO nepernsgHytn poboTy cuctemmu
HEeYITKOro BUCHOBKY 3a pi3HMX BXigHUX gaHux ( amBe. puc. 2.26).

- iHTepdency Surface Viewer MOXnuBo neperngHytTn rpadidHe
nofaHHsA 3aKoHY ynpasriHHS (puc. 2.27).

input1 = 0.209 input2 = -3.89 output = 10

L= e = B & B R

w

|

|

|

|

|

|

|

L

[

10 L

11 [ i

12 7

13 [~
I_ .
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
[

14 |-
15
16

17
18
19
20
21
22
23

24
25
26
27
28
29
30

IRSHS R

-
.
| C

| I
| I
| I
| I
| I
] I
| I
| I
| I
| I
| I
| I
] I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
] I
| I
| I
| [

PucyHok 2.26 - Poboma cucmemu HeYimKo20 8UCHOBKY

output

PucyHok 2.27 - [paghiyHe nodaHHs1 3aKOHY yrpassiiHHsA
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[MepeBipMO  PYHKUIOHYBaHHA 3reHepoBaHOl HEeYIiTKOl cuctemu
ynpasriHHS 3a 6a3oto gaHux . [1nsa uboro BukopmuctoByemo Simulink mogenb
HaBedeHy Ha PUCYHKY 2.16.

Y pedaktopi CUCTEMW HEYITKOro BUCHOBKY 3[IMCHIOE  3anuc
pesynbTaTiB HanawTyBaHHA y Fuzzy Logic Controller. [lna uboro y Bknagu,i
File sgincHioemo Export B matemMaTuyHy MOAYfb HEYITKOro KOHTponepa
From Workspase BkasaBLum iMm’ss Fuzzy Logic Controller.

Ha pwuc. 2.28 nokasaHun nepexigHMn npouec nig ynpasfiHHAM
cnHTesoBaHoro HJIP.

u(t
1.4 () T T .

1.2 1

0.8 1

0.6 _

04 1

0.2 _

0 1 1 1 t,C
0 0.5 1 1.5 2

PucyHok 2.28 — lNepexiOHul npouyec nid yrpasriiHHSIM CUHmMe308aH020
HIIP

[MpuHUMN cynepnoauii NiHIMHKUX CUCTEM rapaHTye, Lo Ans NiHINHOro
peryndaropa 6yab-ski gaHi, Wo 3HaXo0AATbCSA N03a MexXamMmu BU3HaYeHHS puc.
4, BUKNUYYTb NpaBunbHy peakuito, Tob6To koediuieHTn [MO-perynsaropa
OMUCYIOTb BCHO MOLLMHY, @ He nnLle Ti OKpeMy HYacTUHY.

OpHak HJIP € HeniHinHMM perynaTtopoM, BiH BuUMarae po3ouTtta
BXiAHOMO nNpocTopy Ha nigobnacTi, sSKkuM BignoBigae nNeBHUA CUrHas
KepyBaHHS. AKwo skacb obnactb He onucaHa («6ina nnamay»), peakuil
perynatopa He byae.

Tomy ona HaeyaHHA HJIP gadi, otpumani npu poarnagi peakuii M-
perynaropa Ha CTPUOOK, BUSIBASIOTBCA «MNOraHMMW», OCKISIbKM nig 4vac
nepexigHoro npouecy e(t) Ta de(t)/dt 6ynu yHinonapHumMu, i 3Haxogunucsa y
OOCUTb BY3bKOMY [iana3oHi 3Ha4eHb.

35



W

3 BUMOI'n 4O O®OPMIIEHHSA IHAIBIAYAJIbHOIO 3ABOAHHA

Mosoto iHOMBIAYaNbHOro 3aB4aHHSA MaricTpa € Aep)kaBHa MOBa.

[MepenbayaeTbCs BMKOHAHHS OBOX iHAMBIAYaNbHUX aHaniTUYHO-
pO3paxyHKOBUX 3aBAaHb, sKi popMyloTb iHOMBIAyanbHe 3aBgaHHA (o 15
BaniB 3a KOXXHY YaCTUHY).

TeKCT KOXHOro iHAuBIAyanbHOro 3aBAaHHSA Marictpa po3MillyeTbCs Ha
CTOPIHLi KHMXXKOBOI OpieHTaUil, sika obmexyeTbecs nonsamu: nisum — 30 M,
npasum — 15 MM, BepxHiMm — 20 MM, HWXHIM — 20 mm. [Ins Bennknx Tabnmub
i PUCYHKIB OOMYCKAETbCA anbOOMHa OpieHTauisi CTOPIHOK, Ha SAKUX BOHMU
po3MiwleHi. TekcTt pobotn papykyetbcs wpudgTom Arial, kernem 14 3
NOSTYTOPHUM  MiXKpAgKoBUM iHTepBanom. [lpu odopmneHHi pobotn He
BUKOPUCTOBYETLCA NiAKPECNEHNN LWPUJT.

PoboTta no4nHaeTbCcss 3 TUTYNbHOrO apkywa (gmogatok b). 3a
TUTYNbHUM apKywlem po3MillytoTb MOCMIiAOBHO: 3MICT iHAUBIQYanbHOI
poboTn, po3ainu poboTu, BUCHOBKW, CMMUCOK BUKOPUCTAHUX XKepen Ta
aoaaTKu.

Hymepaluis CTOpiHOK Mae ByTn HACKPI3HOK, NOYMHAKYN 3 TUTYSIbHOrO
apKylwa i o OCTaHHbOI CTOpPIHKM, apabCbkMmu undpamm y HUKHbOMY
npaBoMY KYyTKY CTOPiIHKM Be3 Kpanku B KiHUi. TUTYNbHUIA apKyLl BBaXXaeTbCs
NepLUO CTOPIHKOK | HOMEP Ha HbOMY He NPOCTAaBIIAETLCA. AKLLO Y KYpCOBIN
poboTi € AoaaTkK, iX HEOBXIgHO TaKoX NPOHYMepyBaTW.

3MICT MICTUTb HaMEeHYBaHHS Ta HOMEepPU MOYaTKOBUX CTOPIHOK BCIX
po3ginis Ta nigpos3ainis poboTtn. Hassm posainie Ta nigpo3ginis y 3MmicTi i
TeKCTi iHauBigyanbHOI poboTM MakTb BYyTM TOTOXHMMW. BCTyn, KOXHWN
PO34in i BACHOBKM, SIKi PO3MILLYOTLCS Y BKa3aHin NOCNigOBHOCTI, MOYMHAKOTh
3 HOBOI CTOPIHKN. 3arofoBKN CTPYKTYPHUX YaCTUH iHOMBIQyanbHOI poboTun —
3MICT, BCTYN, PO34171, BUCHOBKW, CINMCOK BUKOPUCTAHKUX
[DKEPEJT, OOOATKW — AOpykyloTbCs BEMUMKMMUM JiTepaMnu MO LEHTPY
CTOPIHKW. 3aronoBkn nigpo3ainis NuwyTbca abo APYKYHTbCA MareHbKUMU
nitepamn (KpiMm nepioi Bennkoi) 3 absauy. Kpanka B KiHUi 3arofioBka He
CTaBUTbCS. AKWO 3arofioBOK CKNagdaeTbCsl 3 ABOX | Binblle peyeHb, iX
pO34insTb Kpankot. lNepeHeceHHsa cniB y 3arofnoBKy He A40MYyCKaeTbCS.

A63auHun BigcTyn Mae G6yTM OAHAKOBUM BMPOAOBX YCbOro TEKCTY i
OOpiBHIOBATM MATM 3HaKaM. BigctaHb MK 3arofiloBKOM i noganblUnM Yu
nonepenHiM TEKCTOM Mae ByTy He MeHLLe, HiXX ABa iHTepBanw.

Y Mexax posfiny HOBMK NiApOo3A4in NnoyYnHarTb Ha Tik CTOpiHUI, Ae
3aKiH4YMBCSA nonepeHin nigposain. MNpu ubomy Ha3By NigPO34iNy HEe MOXHa
PO3MiLLlyBaTK B KiHLi OAHIEI CTOPIHKX, @ TEKCT Migpo3aifly po3novmHaTy Ha
HacTynHin. CTopiHkKM poboTKM MalTb OYyTU 3anOBHEHI TEKCTOM MOBHICTHO.
BuHATOK cKkrnagatoTb OCTaHHI CTOPIHKM BCTYMY, PO3A4iniB, BUCHOBKIB, CMNCKY
BUKOPUCTAHMX [Keper, HarMoOBHEHICTb SIKMX HEe MOXe CcKnagaTu MeHLle
TPETUHW NIIOLLI CTOPIHKK. AKLLO pO3Mip pUCYHKa Yn Tabnumui, LWo HaBOASATLCA
B TEKCTi, HE O03BOSIIE PO3MICTUTM IX HA BIiNbHIA nnowli 6e3nocepegHbO B
KiHL CTOPIHKW, TO Ha HUX 3OIMCHIOETBCS MOCUNAHHSA, | Ha Ui Xe CTOopIHUi
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NPOAOBXYETbCA TEKCT. CaM PUCYHOK YM Tabnuusi HaBOAUTLCS Ha NoYaTky
HaCTYyMHOI CTOPiHKM, MpW UbOMY Tabnuui YU PUCYHOK HeOobXiaHO
po3TalloByBaTK nicnga 3aBeplleHHsa ab3auy. Po3gin 4m nigposain He Moxe
3aBepLuyBaTUCs PUCYHKOM 4um Tabnuueto. lMicna HMX 0b6oB'A3KOBO MOBUHEH
OYTN NOSICHIOKYNIA TEKCT YK iHLA y3arasbHow4a iHopmauis.

TeKkCcT OCHOBHOI YaCTHW iHAUBIAYaNbHOro 3aBAaHHs MOAINAETLCA Ha
po3ainu, nigpo3ginu, MyHKTM Ta nignyHKTW 3rigHO 3 nnaHom. Posginu
nosHadvaoTbcs apabcbknmm umppamm 6e3 3Haky Ne. Homep posginy
npoctaBnaTb nicna crnosa «PO31N». MNicns Homepa Kpanky He CTaBnATb.
[MoTim i3 HOBOro paaKa BENUKUMU JliTepamMu OPYKYHOTb 3aroSIOBOK po3ainy.

[Migpo3ainiv HyMepylTb Y MeXax KOXXHOro posgainy. Homep nigpo3sginy
CKNnafaetTbCA 3 HOMepa po3finy i NopsakoBOro Homepa nigposainy, Mix
AKMMW CTaBNATb Kparky. Y KiHUi HOMepa nigpo3ainy NoBMHHA CTOATU Kparika,
Hanpuknag, «2.3.» (TpeTin nigpoagin gpyroro posainy). MNotim y ToMy X
paaky nge saronosok nigposainy. 3MICT, BCTYT, BUCHOBKW, CIMMCOK
BUKOPUCTAHUX IXKEPEJ, JOOATKWU He HymepytoTb.

TekcToBa 4YacTuvHa iHAMBIAyanbHOT poboTUM Mae ByTU CTURICTUYHO
onpauboBaHoto. CTUMb BUKNagaHHA — HAyKOBUM, YiTKUW, CTpUMaHuin, 6e3
BUABY emouin. [ouinbHO BXMBaTWU HeO3HayYeHO-ocoboBi Ta 6e30co0oBI
peyeHHs. Hanpuknag: «ns kopensuinHoro adHanidy CyKyrnHOCTI faHuX
OOUISTbHO 3acTocyBaTuM METO[ PaHroBol Kopensuil, OCKIfNIbKA OOCNiAKYBaHi
CYKYMHOCTI He nigaarTbCA HOPManbHOMY 3aKOHY po3noginy i MawTb
HeBEeNNKY PO3MIPHICTbY.

LindopoBuin matepian, sik npaBwuno, nogaetbcsi B Tabnuusx. [Onsa
Tabnuub BMKOpUCTOBYETHCA WPUT 12 pts Arial yepes oguHapHuin
Mi>KpSiAKOBUI iHTepBan. 3a 3MiCTOM Tabnuui NoAiNaTbCA HAa aHaniTUYHI Ta
HeaHaniTM4Hi. AHaniTuyHi Tabnuui € pesynbTatoMm 00OpobKM N aHanisy
UMdpoBUX MNOKa3HUKIB. AK npaBuno, nicna Takmx Tabnuub pobuTbes
y3arafnibHEHHS1 NpO HoBe (BMBegeHe camum 3006yBayvyem) 3HaAHHS, sike
BBOOMTbLCSA A0 TEKCTY croBamu: «daHi T1abn. 1.3 BKadylTb Ha...», «AaHi
Tabn. 2.1 ceigyatb Npo Te, LWo...». 3a3BuMyan Taki Tabnuui cnpusaoTb
BUSABMNEHHIO | OOPMYNIOBAHHIO NEBHUX TeHAEHUIN i 3akoHOMIipHOcTen. [o
HeaHaniTMYHUX Tabnuub BMiWYyOTb 34e6inbWoro HeobpobneHi CTaTUCTUYHI
OaHi, HeobXxigHi nuwe ans nogaHHs iHdopmauii abo koHcTaTauii NeBHOro
cTaHy ob'ekta gocnigkeHHs. KoxHa Tabnuusi noBUHHaA Matn TEMaTUYHUN
3aronoBoK, Wo Bigobpaxae 1 3micT. Bci Tabnuui cnig HymepyBsaTw.
[MpaBopy4 nepes TeMaTUYHMUM 3arofIOBKOM 3 BESUKOT NiTepy NULWYTb CII0BO
«Tabnuus» Ta ii nopagkoBun Homep. 3Hak «Ne» nepen UMAPOK He
cTaBuTbCA. Homep Tabnuui cknagaeTbCcs 3 HOMepa po3ainy i NopsiAKoBOro
HoMepa Tabnuui B LLbOMy pO34ini.

Hanpuknag: Tabnuuya 2.1 (nepwa Tabnuua gpyroro posginy). Cnoso
«Tabnuusi» Ta il HOMep BUKOHYKOTb KYpCMBOM. Hwxye 3 Benukoi nitepwm
CUMETPUYHO A0 TEKCTYy nuuweTbCda HasBa Tabnuui. HasBy OpykyoTb
ManeHbKUMK niTepamun (KpiM NepLlol — BESIMKOI) HaniBXUPHUM LLIPUTOM.
Kpanka B KiHUi Ha3Bu He cTaBuTbCA (puc. 3.1).
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Tadnumsa Haspa vadammi

[ HOMep)
Hlamxa 3aroIoBKN
rpad
[Iim3aronoBKn
rpad
Pankn
boxkoBHk I'padn (KOIOHKI)
{3aroIoBKI
PAIIKIE)
Jaepeno:

PucyHok 3.1 — OdpopmMneHHs Tabnuu,i

BepTukanbHi KONMOHKM HYMEpPYIOTb NULLIE Y TUX BUNAaAKax, KON y TEKCTI
Ha HUX € nocunaHHsa abo Tabnuuto YacTKkoBO nepeHocATb. KonoHky «Ne 3/n»
y Tabnuuo He BMIiYyOTb. AKLWO BCi NOKaA3HUKM Tabnuui MaloTb OOHAKOBI
O4VHWL BUMIpPY, X BUHOCATb B 3arofioBOK Tabnuui, SKLLO pi3Hi — BKa3yoTb Y
BbokoBuKKy. [lo3HayeHHs oaguMHWMUbL BUMIPY MaloTb BignoBigatM BMMOram
cTaHgapTis. Ynucnosi BENUMYMHM y Tabnuui NOBMHHI MaTy OQHAKOBY KifbKICTb
OECATKOBUX 3HaKiB. 3aronoBkn rpad nuwyTb 3 BENUKOI  JiTepu,
nig3arofiloBKM — 3 Marsol, SKWO BOHM CKMagalTb OAOHE peyveHHa i3
3arofioBKOM, i 3 BENUKOI, AKLLO BOHN € CAMOCTIMHUMMW.

Y TekcTi nepenyBat Tabnuui Mmae nocunaHHa Ha Hel. KoxxHa Tabnuus,
SIK NPaBuNo, PO3MILLYETLCA Ha OHIN CTOPIHLi. [lepeHeceHHS 11 Ha HacTynHy
CTOPiHKY 3a HeoOXigHOCTi [OnycKaeTbCHA, SKWO B Hi  BMILLYHOTbCS
B3a€EMOMNOB'A3aHi XapakTepucTkm ob'ekta JOCNIAKEHHS. Y LUbOMY BMNaAaKy
Ha3BYy BMILLYIOTb TiNbKW Haf 1l NepLuo YactuHot. lig Yac nepeHeceHHs
Tabnuui y npaBoMy BepXHbOMY KyTi CTOPIHKM NuUwWwyTb: «[1pOooOBXEHHS
Tabnuui...». Akwo undgposi abo iHWi aaHi B asKkoMy-HeByab psaaky Tabnuui He
nogarTb, TO B HbOMY CTaBNATb npodepk. KoxxHa Tabnuus noBvHHA MaTu
nocunaHHa Ha oxepeno, Ha basi sikoro BoHa cknageHa. [xepena, Ha 6asi
SKMX CKnagaHi Tabnuui B poboTi, TakoXX HaBOAATb Y CMUCKY BUKOPUCTaHNX
mxkepen. Tabnuui gogaTtkiB HYMEPYHOTBCS Y MeXaX KOXHOro KOHKPETHOro
gogatka Ta MakwTb cknagatucsa 3 OykBu, WO MNO3HaA4Yae [oAdaTok, Ta
nopsiakoBoro Homepa: Tabnunusa A.1 — nepwa Tabnuus gogaTky A.

PucyHkn (cxemun, giarpamu, rpacdikun, dpotorpadii ToLo) o60B'93K0BO
NMOBWHHI CYyNpOBOOKYBATUCb KOMEHTapsimn. Ha Bci pucyHkn maroTb OyTu
NOCUNaHHA: «...5K e BUOHO 3 pucC. 3.2», «...K Lie NoKkasaHo Ha puc. 2.4y,
abo y Burnsgi Bupasy y Kpyrnmx gyxkax: (puc. 1.2).

PucyHkn posamiwyoTb 6e3nocepegHbO MiCnst TEKCTY, A€ BOHM
3ragytoTbCs Bneple, abo Ha HaCTYMNHIM CTOPiHUI. YCi pUCYHKN HYMEpPYIOTbCS
nocnigoBHO B Mexax po3giny apabcbknmu umdpamm. Homep pucyHka
NOBUHEH CKragaTucsa 3 HoMepa po3ainy i NnopsakoBOro HOMepa PUCYHKa,
BiJOKpPEMIIEHNX KParnKok, K NOKa3aHOo HUX4Ye Ha puc. 3.2.
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PucyHok 3.2 — ['padik nepexigHol xapakTepuCTUKK

PucyHkn popaTtkiB HYMEPYHTBCA Y MeXaX KOXHOMo KOHKPETHOro
gofaTtka Ta ckrnagarTbes 3 OyKBuM, LLO NO3HA4Yae 4OAATOK Ta NOPSAKOBOro
HoMepa. Ha3Bu pucyHkiB poamilyoTb 6e3nocepeHbo Nicns puCcyHKa nicns
IXHIX HOMepiB 3 ab3ayHOoro BiACTYNY, BUPIBHIOBAHHA TEKCTY MO LUMPWUHI. 3a
HEeOOXiOHOCTI  PUCYHKM  OOMOBHIOKTb  MOSICHIOBANIbHUMW  JaHUMU
(nigpucyHkoBUKM Nignuc). AKLWO Ha PUCYHKY 306paxyeTbca aiarpama, KoXHa
Il Bicb MOBMHHA MaTuK Ha3By abo no3HavyaTn PO3MIpPHICTb.

PucyHkn noBuHHI ByTK 3pobneHi 3a 4ONOMOro OgiCHMUX nporpam 4ym
rpaivyHMX penakTopis.

PuUcyHKn, a TakoxX Tabnuui po3millytoTbCs TakMM YUHOM, LLO6 TX MOXXHa
B6yno yutatm 6e3 NOBOPOTY TEKCTYy YM 3 MOBOPOTOM 3a FOAWUHHMKOBOKD
cTpinkoto. opmynun po3TalloByloTb 6e3nocepeaHbO Micnst TEKCTY, B AKOMY
BOHW 3ragyloTbCsl, NocepeanHi CTOPIHKN. Bulie i Hux4Ye KOXHOI chopmynun
NOBWHHO BYTK 3anNULLEHO HE MEHLLE OL4HOrO BiNbHOro psaka. PopmMynu, Ha
SIKi € NocunaHHs B TEeKCTi, HYMepylTbCA B MeXax po3finy apabcbknmu
ungpamm. Homep dopmynuM cknagaetbCa 3 HOMepa po3giny Ta
NopsiAKOBOro HomMepa opMynu, BiOOKPEMNEHUX Kpankow, Harnpukniag:
dopmyna (3.1) — nepwa dopmyna gpyroro posginy. Homep dopmynu
3a3Ha4valoTb Ha piBHI POPMYNU B KPYrNUX OYXKaX Yy KparvHbOMY MpaBoMy
NOSTIOXKEHHI Ha pPsAKy. Y pasi NocunaHHA B TEKCTi Ha popmyny HeobxigHo
BKasaTu 1l NOBHUM HOMep B ayxkax. licna popmynu nnwyTb CNoBO «ae» i
PO3LLMPPOBYIOTH NMO3HAYEHHSA CrioBaMu B Takil NOCNIJOBHOCTI, B AKIN BOHU
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nogadi y doopmyni. [icns cnoea «ae» ABoKpanka He CTaBUTbCA. [osICHEHHS
3Ha4YeHHA KOXXHOro CUMMBOJSY YM YUCNOBOro KoedilieHTa cnig nogasatu 3
HOBOIrO psaakKa:

2

YO e

(3.1)

ae p — oneparop Jlannaca.

[MocunaHHa B TEKCTi NpeacTaBnsoTb cOOO MOpsSaKoBUA HOMEP
mpKepena, Yepes KoMy — HOMeEpP CTOPIHKM, Ha sIKy MOCUITAaETbCS aBTOpP, B3ATI
B KBagpaTHi ckobku, Hanpuknag: [12, ¢.36]. NMpn BUKOpUCTaAHHI uMTaTh 3
NeBHOro [Kepena B TEKCTI BKa3ylTb aBTopa i HaBOOATb YPUBOK 3a
npasunamMm NPsIMol MOBM TakoX 3 060B'A3KOBMM MOCUMAHHAM Ha QXeperno.
AKLWO TEKCT HE HAaBOAUTLCS LOCAIBHO, a BUKIIa4aeTbCs BlaCHMMU CNIOBaMy,
TO 060B'A3kOBO Mae 6yTn 36epexeHun noro amict. bibniorpadivHi onmcu
nocunaHbe y cnncky HasoasTb BignosigHo o ACTY 8302:2015 «IHdopmauis
Ta goKyMeHTauis. bibniorpadiyHe nocnnaHH4A. 3aranbHi BUMOrn Ta npasuna
cknagaHHs». [puknagn odOpMMEHHST CAUCKY BUKOPUCTAHUX Xepen
HaBegeHi B [logatky B. [JogaTku cnig postawloByBaTy B NMOPSAKY MOABU
nocunaHb Ha HUX B TeKCTi iHauBigyanbHOI pobotn. KoxHui pgopaTtok
NOYMHaKTb 3 HOBOI CTOPIHKW. BiH NOBUMHEH MaTuU TeMaTUYHUA 3arosioBOK,
HaZlpyKOBaHWN Bropi Manumu JitepamMu 3 nepLliol BesIMKoi CUMETPUYHO
BIHOCHO TEeKCTy CTOpiHKW. [locepeauHi psaka Haf 3arofioBKOM Manumu
nitepamun 3 nepLuoi BeNMKOI NMOBMHHO BYTN HagpykoBaHO crnoBo «[oaaTok
__» | Benuka nitepa, WO no3Hadae gopartok. [logatkn cnig nosHadatu
NOCINiAOBHO BENMKUMM NiTepaMu yKpaiHcbKoi abeTku, 3a BUHSTKOM nitep I,
€,31,I,1,0,4,b (Hanpuknag, gogatok A). [logaTku NOBUHHI MaTK CRiflbHY
3 peLwTo iHaMBigyanbHOI pobOTU HACKPi3HY Hymepauitdo CTOPIHOK. Kpim
TOro, Ha Apyrin Ta noganblUMX CTOPIHKax 4oAaTKy MOTPIOHO y BEPXHLOMY
KyTi NpaBopyYy BKasaTu «MNPOLAOBXEHHS [0AaTKy ...». [locunaHHs Ha gogaTtkm
B TEKCTOBIN YacTuHi poboTn € 060B'aA3koBMM. PucyHKn, Tabnuui, opmynnu,
LLIO € Y TEKCTi foAaTka, Crig HyMepyBaT B MeXax KOXXHOro goaarka.
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4 NOOAHHA HA NEPEBIPKY IHAMBIAYAINBbHOI POEOTU TA
KPUTEPII OLIIHFOBAHHA

KOHTpONb BWKOHaHHSA, MOAAHHS Ha nepeBipKy i npeacTtaBneHHSA
3aKiH4YeHoI iHaMBigyanbHOT PO6OTU 34IMCHIOETBCA Ha OCBITHIN NnaTgopMi
Moodle, ans 4oro CTBOPHOETLCS NOTOYHA aKTUBHICTb, Kyam 3000yBadi OCBITH
NPUKPINTL NIAroTOBNEHY poboTy BigNoBiAHO [0 rpadiky nogaHHSA
mMaTtepianiB Ha nepeBipKy | npeacrtaBfeHHA 3akiHYeHol iHauMBigyasibHOI
poboTu.

[MpOoTAromM HaCTYNHOro TWXHA 3ri4HO CeMecTpoBOro rpadiky nicns
oTpMaHHA poboTn BUKNagady Hagae 3000yBayy OCBITM CBOI 3ayBaXkEHHS,
KOMeHTapi, pekomMeHAauil, Ha nigcTasBi SKuX BiH BunpaeBnde poborTy.
Buknagay ouiHoe Tinbku 3aBepLueHy poboTy i BUCTaBnse ouiHKy y Moodle.

OuiHKa 3a BMKOHaAHHSA iHOMBIQYaNbHOro 3aBAaHHS OCBITHLOrO (3rigHo
pobouin nporpami - makcumym rno 10 6anis KoXxHa).

[MigcymkoBa ouiHKa 3a BUMKOHAHHS 3aKiHYeHO! iHaMBigyanbHOI poboTu
(3 4BOX YACTMH) OCTAaTOYMHO BPAxXOBYETbCA B MOTOYHIN YCNILWHOCTI MaricTpa i
BUCTaABNSAETbCSA Ha NiACTaBi HACTYNMHUX KpuTepiiB (Tabn. 4.1)

Tabnuua 4.1 - Kputepil OUiHIOBAHHA 3MICTy Ta OQOPMIIEHHS
iHaMBigyanbHol po6oTn
Kinbekictb 6anis KpuTepii ouiHioOBaHHS
1 2
9-10 TekcT poboTu CBIgYUTL MPO Yy3ararbHEHHA | TBOpYe

OCMWUCIIEHHS TEOPETUYHMX OCHOB Ta MNPAaKTUYHOro
BUPILLEHHA npobrnemn, OpMyrtOBaHHS BUCHOBKIB.
MeToamn gocnigxeHHs BigibpaHi i 3acTocoBaHi HayKOBO
kopekTHO. CdhopmynboBaHi B poboTi  nponosuuil
obrpyHTOBaHi i pgocTaTHi. 3aBgaHHs  OOCHIOKEHHS
BUKOHaHI i MeTa gocnimkeHHa aocarHyta. OdopMIieHHs
pobOTK UINKOM BigNoBigae BUMOram.

8-9 TekcTt poboTn CBIQUMTL NPO Yy3aranbHEHHS | TBOpYe
OCMUCIIEHHSI TEOPETUYHMX OCHOB Ta MNPAaKTUYHOro
BUpilLeHHs npobnemu. JonyuwleHi He3HayHi NOMUNKN y
doopmyrntoBaHHI - BMCHOBKIB. MeTtoan  gocnifkKeHHs
BigiOpaHi [ 3aCTOCOBaHi HayKoBO KOPEKTHO.
CoopmynboBaHi B pobOoTi nponosuuii  HeAoCTaTHbO
NnoBHi. B uinomy 3aBgaHHA OOCNIOKEHHS BUKOHAHI | MeTa
AOCNIOKEHHS OOCArHyTa.

TekcTt pobOTM BUKNAAEHUMA NOriYHO, MNOCNIAOBHO,
HayKOBO-NMPOdEeCINHOK AepXKaBHOK MOBOK 3 KOPEKTHUM
BUKOPUCTAHHAM npodecinHol TepMiHOSOril. B
odopMIIEHHI poBOTK AonyLLEHIi HE3HAYHI MOMMUIIKN.

41



[MpoaoBXeHHs Tabn. 4.1

1

2

6-7

TekcT poboTK CBIAYMTL NPO MOMUIIKM B OBOJIOAiHHI
HaBUYKaMK CaMOCTINHOro (nig KepiBHULTBOM
BUKNagada) npoBedeHHS OOChigHULbKOI poboTu:
BinGip i aHani3 nitepaTtypn Hea4oCTaTHbO MOBHUWA ON4
BUPILLEHHA NOCTaBIIEHUX 3aBAaHb, NPU y3arasribHEHHI,
cuctematmsauili  TEOPETUYHUX OCHOB  BUPILLIEHHS
npobriemn Ta OOPMYNIOBaHHI BUCHOBKIB AOMyLLEHI
cyTTeBI noMunkn. Metoam gocnigXeHHs He4OCTaTHLO
obrpyHTOBaHi abo npu TX BUKOPUCTaHHI OONYyLLEHI
nomunku. CdopmynboBaHi B poboTi npono3uuii He €
A0CTaTHLO OBrpyHTOBAHUMM | MOBHUMU. B OCHOBHOMY
3aBAaHHSA OOCNIOXKEHHS BUKOHAHI | MeTa AOCNiOXKEeHHS
OOCArHyTa.

TekcT pobOTU BUKNAOEHUMA [OCTATHbO JOrYHO |
NOCNIAOBHO, ane € TMOMWUIKA Yy  BUKOPUCTaHHI
npodecinHol TepMmiHonoril. B odopmneHHi pobotn €
CYTTEBI HEBIANOBIAHOCTI BMMOram.

45

Tekct poboTn CBIQYUTL NPO CYTTEBI MNOMUNKM B
OBOJOAIHHI HaBUYKaMu CaMOCTINHOro (mig
KepiBHULTBOM BUKNaza4a) npoBeeHHs
pocnigHnubkol poboTun: Biabip i aHanis nitepatypu
HeaoCTaTHbO MOBHUM AN BUPILLEHHSA MNOCTaBMEHUX
3aBAaHb, y3arasnbHeHHS Ta cuctemartusauia
TEOPETUYHMX OCHOB BWUPILLEHHA nNpobrnemMn HOCATb
BUOIPKOBUA  XapakTep, BWUCHOBKM  HEAOCTaTHLO
obrpyHTOBaHi. MeToauM AOCNIOXEHHA HeOoCTaTHbO
obrpyHTOBaHi abo npu IX BUKOPUCTaHHI OONyLEeHi
cytteBi  nomunkn.  CcdpopmynboBaHi B poboTi
npono3uuii He € [OCTaTHbO OOBrPYHTOBAHUMU |
NOBHUMWU. 3aBOaHHA [OOCNIPKEHHA B OCHOBHOMY
BUKOHaHI i MeTa OOCHigKEeHHA OOCArHyTa.

Tekct poboTM BUKNAAEHUA HEOOCTaTHbO FIOMYHO |
NOCnigoBHO, MICTUTb CTUNICTUYHI MOMMIIKN,
BUKOPUCTAHHSA NPOdeCinHOT TepMiHOMOrii He 3aBXau
KopektHe. B odopmneHHi pobotn € cyTTeBI
HEeBIANOBIOHOCTI BUMOram.

2-3

Tekct poboTn CBIQYUTL NPO CYTTEBI MNOMUNKU B
OBOJOAIHHI HaBUYKaMu CaMOCTINHOro (mig
KEepiBHULTBOM BMKNagaya) npoBeaeHHS
pocnigHnubkol poboTtu: BIigdip i aHanis nitepatypu ons
BUPILLEHHA MNOCTaBNeHNX 3aBAaHb oparMeHTapHUN,
y3aranibHEeHHs
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3akiH4yeHHqa Tabn. 4.1

1

2

2-3

Ta cuctemaTtmsauiss TEOPETUYHMX OCHOB BUPILLEHHS
npobrnemMn HocATb BUBIPKOBUI XapakTep, BUCHOBKMU
HedoCTaTHbO OOrpyHTOoBaHi. MeToam AOCNIoKEHHA He
MOBHICTIO BIQNOBigalOTb WMOro 3aBAaHHAM | Bynu
3aCTOCOBaHi 3 CYTTEBUMU MOMUSIKAMMU, SKI NPU3BENN 0
BUKPMBMNEHHSA  OESKUX  pe3ynbTaTiB  OOCHigKEHHS.
CdopmynboBaHi B poboTi nponoauuii He € AoCTaTHbO
obrpyHTOBaHMMM i noBHMMK. He Bci 3aBaaHHA
JOCNII)KEHHA BWKOHAaHI, arne MeTa [OOCniIKeHHA B
Linomy AocAarHyTa.

TekcT poboTM BUKNAAEHMA HeOocTaTHbO FOMYHO |
NOCNiAOBHO, MICTUTb CTUNICTUYHI NOMWUIKKU, NPpodecinHa
TEepPMIHOSOris He BUKOPUCTOBYETLCH abo
BUKOPUCTOBYETLCA HEKOPEKTHO. B odbopmMneHHi poboTu
€ CYTTEBI HEBIANOBIOHOCTI BUMOram.

PoboTa He npeacTtasneHa y BcTaHoBnieHun Tepmid (0
6ani).

PoboTta B uinomy cBig4YnTb NPO BIACYTHICTb HaBMYOK
CaMOCTINHOro (mig, KepiBHULTBOM BUKNaza4a)
NpoBedeHHs1 AocnigHuubkoi poboTtu: Biabip i aHania
nitepatypy ONa BUPILWWEHHS MOCTaBfieHMX 3aBAaHb
oparMeHTapHuUn, y3aranbHEHHA Ta cucTemaTusauid
TEOPETUYHMX OCHOB BUPIWLEHHST Npobnemun He
BignoBigaldTb MeTi | 3aBOAHHAM  OOCHIOKEHHS,
BUCHOBKM He 0OrpyHTOBaHi abo He cdopMyribOBaHi.
Metoaun pocnigkeHHa  He  BiAgnoBigawTb  MOro
3aBOaHHAM i Bynu  3acTtocoBaHi 3 CYTTEBUMM
NOMUIIKaMW, SKi MPU3BESIN L0 BUKPUBIIEHHS pe3ynbTaTiB
pocnimxkeHHs. CcopmynboBaHi B poboTi npono3uuii He
BUNSIMBAKOTbL 3 pes3ynbTaTiB OOCHiPKEHHA. 3aBAaHHS
AOCTiOXEHHA He BUKOHaHI, MeTa JOCHiIKEHHS B LinloMy
He pocarHyta. OuiHeHi MOXyTb OyTn nuwe okpemi
efleMeHTN BUKOHAHOro AOCHNIOKEHHS.

TekcT pobOTWM BUKNAAEHUA HEeOOCTaTHbO SOrYHO i
NOCIiAOBHO, MICTUTb CTUIICTUYHI | rpaMaTUYHI MOMUIIKN,
npodgecinHa TEPMIHOMOrisi HE BUKOPUCTOBYETLCS abo
BUKOPUCTOBYETLCA HEKOPEKTHO. OdopMMeHHsT poboTu
He BignoBigae BMMOram.
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5 AKAOEMIYHA OOBPOYECHICTb

HanncaHHa Ta OuiHIOBAHHA  KOXHOI  iHOMBIgyanbHOI  poboTu
BiobyBaeTbCA B  CyBOPOMY OOTPUMMaHHI  MNpUHUMMIB  akageMivyHOl
pobpoyecHocTti.  BignosigHo ao  «[lonoxeHHa  Npo  akagemidny
aobpoyecHicTb 3go6byBadviB  BULLOI  OCBITM  Ta HayKOBO-MeaaroriyHmx
npauiHmkis ~TOB  «TEXHIMHWM  YHIBEPCUTET  «METIHBECT
MONITEXHIKA», BBEAeHOro B Ait0 Haka3oM pekTtopa YHiBepcutety Ne
15/18.08.2020 Big 18.08.2020 p., AOTpUMaHHS akagemivyHol 4OBPOYECHOCTI
3gobyBavamu BULLIOT OCBITU Nepenbavae, 3okpema:

- CaMOCTillHe BUKOHaHHA HaBYanbHUX 3aBAaHb, 3aBAaHb MOTOYHOIO Ta
NiACYMKOBOIrO KOHTPOMIO pesynbTaTiB HaBYaHHS;

- NocurnaHHA Ha [QKepena iHgopmauil y pasi BUKOPUCTAHHSA igen,
po3pobokK, TBEPAKEHDb, BiAOMOCTEWN;

- JOTPUMaHHS HOPM 3aKOHOAABCTBA NPO aBTOPCbLKE MPaBO i CYMiKHI
npaea;

- HagaHHA [OOCTOBIpHOI iHdopMauil npo pesynbTaTtyu  BracHol
HaB4arnbHOI (HayKoBOI) OiANbHOCTI, BUKOPUCTAHI METOAMKN OOCIIOXEHb i
mreperna iHopmadii.

OCHOBHUMM BUOAaMK NOPYLIEHb akageMivyHoI JOOPOYECHOCTI y NPOLECI
BUKOHAHHS iHAMBIgyanbHOT poboTu €:

- akagemivyHun nnariat (pparmeHTiB nMCbMOBUX POGIT, igen, aaHux,
mMoAenen, inwcTpauin, BIOCYTHICTb HaneXHWX nocusiaHb, MNOMWUIIKU
LUTYBaHHS);

- habpukauis (HaBedeHHs1 BUragaHuUxX YW HenepeBipeHUX AaHuX;
nocunaHHga Ha BUragaHi gkepena iHgpopmadii Towo);

- hbanbcudikauis (HeobrpyHTOBaHe KoperyBaHHSA pesynbTarTiB
BfTACHMX HAyKOBMX [OOCHiKEeHb YN BUKOHAHHS HaB4YanbHUX 3aBAaHb;
HaBeOEHHSs CBIAOMO 3MIHEHMX [daHuX, HenoBHOI abo BUKPUBIIEHOI
iHdbopmaLii npo anpobadito pesynbTaTiB AOCHIAXKEHb Ta PO3POOOK);

- obMaH (nogaHHA K pesynbTaTiB BnacHOi npaui pobiT, BUKOHaHMX Ha
3aMOBSEHHS iHWKMN ocobamu; HagaHHS BiArykis abo peLeHsin Ha HayKOBI
abo HaB4anbHi poboTn 6e3 HanNeXxHoI X eKCNepTmn3n).

[Ona 3anobiraHHsa  nposiBaM  akagemiyHol  HeaobpoYecHOCTI
YHiBEpCUTETOM 3AINCHIOETLCA MepeBipka KypcoBUX POBIT Ha BUABMNEHHS
36iriB / igpeHTnYHOCTi / cxoxocTi TekcTiB B cuctemi «Unichecky,
«StrikePlagiarismy.
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