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2. Kuee

NMPOEKTUPOBAHUE HEYETKOIO PEIYNATOPA
NMPU WQEHTUYHBIX TAYCCOBbIX ®YHKLUUAX NPUHAONEXHOCTH

HOJ’Iy‘IeHI)I AHAIMTUYCCKUE BBIPAKCHI I YIIPaBJLIOIIMX BO3JICUCTBUI Ha BBIXOJIE HEYETKOTO
peryropa 1Ipr UACHTUYHBIX I'ay CCOBBIX (1)yHI(L[I/ISIX TIPUHAJJICKHOCTH, U3JIOKEHBI BOIIPOCHI IIPOEK-
THPOBaAHWA HEUYCTKOI'O PErYILITOPa U IIPEJIOKEHA IIPAKTHUCCKas CXEMa HEUETKOTIO PEryJLITOpa.

KtoueBnle c10Ba: aBroMaThueckoe yIpapleHue, HeuerTkuit perymitop, MATLAB, neuetkas

JIOTHKA.

BBEJAEHHUE

MeToa TMPOCKTHPOBAHUSA HCUCTKUX PETYIATOPOB HA
OCHOBe maketa HewyeTkou moruku cuctemsr MATLAB
JOCTAaTOYHO TOAPOOHO HBIOKCH, HANMPHUMEP, B pado-
tax [1, 2]. B pabore [3] mpemmoxkeH HOBBIA METOX
MPOCKTHPOBAHUA OJHOTO KJIACCA HCUCTKHX PETYIIATO-
POB, OCHOBAHHBIA HA TOJYUCHHBIX AHANMATHYCCKHX BBI-
PaKEHUAX i1 YHPaABIAOMIUX BO3ACHCTBHM HA BBIXO-
JIC HCUCTKOTO PETYIHITOpa HPH PA3THYHBIX (DY HKIHIX
MPHUHAAICKHOCTH C AByMsS TtepMamu. [IpeacrasimeHa
()Y HKITMOHATTBFHAS CXEMa HCUCTKOTO PETYJIATOPa, Ha Oa-
3¢ KOTOPOH BO3MOKHA PCaH3AUMA HCUCTKUX PETYIIATO-
POB MPOTPAMMHBIM HIH ammapaTHbIM crocoOom. [lpm
MPOCKTHPOBAHHH HCUYCTKUX PETYIATOPOB IPCITOKCH-
HBIM MCTOJAOM HET HCOOXOAUMOCTH B HCIOIb30BAHHH
makeTa HeueTkou moruku cuctembel MATLAB, u mpo-
eAypa MPOCKTHPOBAHUSA HCUCTKHX PETYITOPOB YIIPOINA-
erca. HeueTkmit perymarop MpeACTaBIACTCA B BHAE MO-
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CIIEIOBATEIHHOTO COCMHEHHS TPEX ONOKOB (CM. puc. 1):
1 - ¢opmuposarens Bemmunn A() m B(), 2 — 6noxa
cpasuenns BemuyunH A() u B(f) u pacuera u, (u, — He-
HOPMHPOBAHHOE YIIPABIIOIMICE BO3ACHCTBHE HA BBIXO-
J€ HEYCTKOTO PETYIATOPA HA OCH YHHBEPCAIBHOTO
muoxectBa {/ = [0,1]), 3 — On0Ka HOPMHPOBKH BBI-
XOHOH BCIHYIHHBI.

Huske M3105KEHO MPOCKTHPOBAHUE HEYCTKOTO PETYIISL-
TOPA TPH MACHTHYHBIX [AyCCOBBIX (DYHKIUAX IPHHAL-

JIC)KHOCTH.
Errar A A m
Etror U Ul m
B L g=] 3
1 2
Puc. 1
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AHAJTUTAYECKHUE BBIPAKEHUA

JUISL YIIPABJISIOIIUX BO3AEMCTBUI
HA BBIXOJIE HEUETKOTO PETYJISATOPA
IPU UAEHTHYHBIX TAYCCOBBIX
OYHKIMAX MPUHALJIEXHOCTH

PaccMOTpHM HEYCTKHH PEryaaATOp, HAa BXOJ KOTOPOTO
MOCTYTIAIOT OMMUOKA CHCTEMBI O, TepBas NPOW3BOTHAS
ommbku © u Bropas mpoussoaHad ommOku O. Heuerxuit
PCTYITOP TPAKTHUCCKH peammsyeTca Ha MHKpoOBM
(MM MHKDOIIPOLIECCOPE) M PAOOTAET B JUCKPETHOM PEIKH-
Me, MO3TOMY HA BXOJC PETYILATOpAa BKIFOUACTCS aHAJIOTO-
muposoit mpeodpazoearenby AL, a Ha BeIXOAC — (-
poananoroeeiii mpeodpaszosarens LIATT ALl xBaHTyeT
HCTMPCPBIBHYE) OIMHOKY CHCTCMBI YIpaBICHHA ©O(() =
= u(t)- x(f) ¢ maroM KsaHTOBaHHMA A. B xauecTse
TIEPBOH M BTOPOH IMPOU3BOAHBIX OT OIMHOKH BBIMHCIIIEM
TIEPBYIO W BTOPYO PAa3HOCTH MO (popMymam

6(k) = [6(k) - 0(k— 1)1/
B(k) = [0(k) - 0k 1)]/h = M
— [8(k) - 20(k- 1)+ 6(k- 2)1/ B2,

roe O(k) - KBaHTOBaHHAA OmMMOKA Ha BhIxome ALl
LIAIT mpeacraBasgeT coOOM, KaK MPABHIO, (PHKCATOP HY-
JCBOTO MOPsAKa C mepemarouHod (QyHkimenn H(s) =
= (1-e™)/s.

IMycts Ha yuusepcamsHoM MmHOKecTBe U/ = [0, 1] 3a-
JIAHBI JBA HCUCTKHX MOJMHOKSCTBA, (DYHKIHMH MPHHAT-
aekHOCTeH (OIT) KOTOPBIX Al KAYKIOM JHHTBHCTHUECKOM
BEJTHMHHBL OTPEACIFOTCS MO (hopMmymam (CM. puc. 2):

2

wi(u) = exp[ 20} ue [0, 1];

_1\2
WLo(u) = exp[(uzci) i| ue [0, 1].

IIpy mOCTYIICHHHM HA HEYCTKUM PETYILATOP B KAKOH-
TO (DPMKCHPOBAHHBIA MOMCHT BPECMCHH 3HAYCHHH BXOZ-
HBIX mepeMeHnbIX 07, § u § ¢ marom xBaHTOBaHWA
OCYIIECTBIACTCA MEPECUYET BXOAHBIX NMEPEMEHHBIX B IE-

{u-1y?

fu-1)2 uZ _
pg=e 2c2

2

L3}
Mm=€ 22 p,=@ 7 =@ z?
AN i

1 1
N
- B b -

e

0 1
c{—-21na) cl{-21na)z

/ 1\ 1 1 1
1-c{-21najz 1l-c{-21nB}z 1-c(-21nB)Z c{-21nB)?
a) 6)

Puc. 2

A

/

0

B
11.1

|~ L=

L]
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PEMEHHBIC U], U;, U; HA YHHBEPCATBHOM MHOKCCTBC
U =10, 1] u pacuet 3naucHuii OIT ams 3TUX MEPEMEH-
HBIX (CM. pHC. 2). TOUYKAMH HA YHHBEPCATBHOM MHOKE-
CTBE OTMCHUCHBI BO3MOXKHBIC I KAKOTO-TO MOMCHTA
BPCMCHH 3HAYCHHS MICPEMCHHBIX U], Us, Uj.

JUtt yOpoINEHHusT HOPMUPOBKH (IEpecueTa 3HAYCHUIM
CHUTHAJIOB B 3HAYCHHA 3ICMCHTOB SIHHOTO YHHBEPCATb-
HOTO MHOJKECTBA) JHANA30HBI U3MCHEHHUS BXOJHBIX CHT-
HAJIOB (MAPAMETPOB HEUETKOTO PETYIATOPA) TPUHHMACM
CHMMETPHYHBIMU:

A = *emin, Bm = emax = 7eminy

Cm = émax = *émin-

m = emax

Torma (opMyJbl AjI1 HOPMHPOBKH (mEepecyeTa) MpH-
HHMMAKOT BUI
u = (07+A,)/(2A,);

a; = (8 + B/ (2B,); 2)
= 0+ C)/(2C,).

JIMHIBHCTHYECCKOE MPABHIO YOPABICHHS HCUYCTKOTO
perymaropa GopMyIHPYETCA B BHIC

Ecmn (8" = a)u (8" = aj)m (8" = af),
T0(m" = al), j = 1,2, )

e af, aj © ai — TMHTBHCTHYCCKHE OICHKH OIIHOKH,
TIEPBOH TPOM3BOTHON OIMMOKH W BTOPOH ITPOM3BOTHOM
OMIMOKH, PACCMATPHBACMBIC KAK HCUCTKUC TCPM-MHOMKC-
CTBA, OIPEICICHHBIC HA YHHBEPCAIBHOM MHOKECTBE,
j=1,2; al - IHHTBHCTHYCCKHC OLCHKH yIIPABIIOLIC-
TO BO3ICHCTBHS Ha OOBEKT, BBIOMPACMbIC M3 TEPM-MHO-
JKECTBA MEPEMEHHOM m. JIMHTBUCTUYECKHE OLCHKHU
BBIOHPAFOTCA W3 TCPM-MHOKCCTB JIHHTBHCTHUCCKHX TIC-
pemenHbx 0%, 0, 8 1 m":

al e {orpumarensnas (1), monoxkurembHas (2) }.

B COOTBETCTBHM C JIMHIBUCTHYCCKHUMH MPABHIAMHU
ympaBncHHA ()YHKOUS TPHHAAIC)KHOCTH YIPABIIIFOIIC-
TO BOBICHCTBHSA LL!(¢) HEUYCTKOMY MHOKCCTBY «OTPHIIA-
TEIIbHBII» OrPAHUYCHA CBEPXY 3HAYCHHEM

A = min[u(ar), wi(uz), wi(u3)l; (4)

()YHKIMS PHHAMICKHOCTH YIPABILIIOMIETO BO3ICHCTBH
WLZ(u) HEYECTKOMY MHOMXCCTBY <«IOJOKHTCTBHBIH» OTpa-
HHUYCHA CBEPXY 3HAYCHHEM

B = min[u,(uy), no(uz), Wo(us)]. )

Pesymsrupyromas (GyHKIMSA TPHHAICKHOCTH IS YII-
PABIBIFOIIETO BO3JCHCTBHSA MOIy4YacTcs (HOPMHPOBAHH-
€M MaKCHMyMa

Ho(w) = max[pi(u), ni(u)l. 6)
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Ana ompeneneHHd KOHKPETHOIO 3HAYCHMA YNpPAaBAd-  HA puc. 2, a; npu A= B Bropas kOH(pUTYpauus moka3aHa
FOIICTO BOBACHCTBHST m” (DOPMHPYETCST «Pe3yIBTHPY-  Ha pHC. 2, 6.

rommast (urypa», orpaHmueHHas pesyisrupyromeit OI1, u O6mas (opmyna s OnpenencHus adCUUCChl «LEH-
MPOM3BOAMTCA TMOMCK AOCHMCCHI <UCHTPA TOKSCTH PC-  Tpa TSHKECTH PE3yTMBTHPYIOMCH (HIYPHD» 3aMHCHIBACTCS
3yJIBTUPYIOLIEH (DUTYDPBD» U, B BUJC

Kaxue Obl 3HAYCHHA HH MPUHHMATH MECPEMEHHBIC U],
u, =

O — —

1
uy, u; Ha yHuBepcanbHoMm muOxectse U = [0, 1] B 3a- upu) du/ .([ H(u)du. M

BHCHMOCTH OT COOTHOLICHHH BEIHYHH A U 5 «pe3ysIbTH-
pyvroomas (Qurypa» MOMXCT NMPHHHMATH TONBKO IBC KOH- Adcmucca «ICHTPA TSHKSCTH PE3yIbTHPYIOMESH (ury-

¢urypamum: pu A < B nepsas xoH(purypauus mokazasa — psb» npu A < B ompeaemsercs mo (opmyie

u, = 2 npu A< B (8)
A— cAN-2InA + cBJ-21nB + cA/gt[erf(AllnA) - erf(J-InB)]

A cAN-2InA+ cBJ-2InB+ ¢ g[erf(.\/flnA) —erf(J-InB)] - ¢2(B- A+ AlnA - BlnB)

AbcIucea «ICHTPA TSHKECTH pesyabTHpyromeit ¢urypsr» npu A > B onpenensercsa no gopmyne

g, A(B- A+ AlnA- BnB)

B+ cAJ-2InA - cBJ-2InB+ ¢ g[erf(alflnB) —erf(4/-1nA)]

INonyuennoe 3HauyeHWe u, 3areM npeoOpasyerca B |;(u3)), a Ha Bexome 6mokoB Fen3, Fend, Fenb momyya-

npu A > B. 9

uC

3HAYCHUC VIPABJIAIOIICTO BO3ACHCTBHA HA OOBCKT YII- €M NEpPEMEHHBIE U,( ;) (COOTBETCTBEHHO Wy( 1)), Wa( i),
paBicHUs (MPH CHMMETPUYHOM [JHAMA30HE W3MEHEHHA  |L,(u3)).

BBIXOJHOTO CHTHANA [, = My, = —Myy): Brok cpasuenust BemmanH A() w B() w pacuera u,

= my(1 - 2u) = 2D,u.- D, (10) (oTmenpHO MOKA3aH HA puC. 4) PEaTM30BAH HA OCHOBC

dopmyn (8) u (9). Ha BBIXOZE BEPXHETO CyMMATOpa

B kauecTBe mpuMepa MPHUBEICM CICIYIOLIHE PE3yTh- (hopMHUpYETCS YHUCIUTEND, 4 HA BBIXOIC HIDKHETO CyMMa-

TATBI PACUCTOB. TOpa (HOPMHUPYETCS 3HAMEHATETh BbipakeHus (8) uw Ha

Hpu 4-002, B=04, ¢=03=u,=0695 Tlpn  pyrone pemmrens Productd (opMupyeTCH BEIHUYMHA U,

A4=04,5=002¢c=03 = u, = 0305 npu A< B. AHanormuHbIM COCOGOM HA BBIXOJE BEP-

XHET0 cyMMaropa (POpMHpPYETCsl YHCIUTENb, 4 HA BBIXO-
NPUHIUNIAAJIBHAA CXEMA HEYETKOI'O

PEI'YJIITOPA C MEH THUHBIMH J¢ HIKHETO CyMMaTopa (JOPMHPYETCS 3HAMECHATENb BBI-
TAYCCOBBIMH ®YHKIIUSMHA paxerust (9) u Ha Bbixoxe aemarens Productb dopmupy-

OPHHAAJIEXKHOCTH erca BemumHa U, npu A2 B. Tlepexmodarens Switch
3AMBIKACT BEPXHUH KOHTAKT Tpu vciosud A< 5 (korma
HA CPeIHEM KOHTAKTS CHTHAJ MOJOKHTCTBHBIH, B OJIOKE
Switch mapamerp Threshold = 0,000001). TTpu ycnoBuu

BrimonHEHHAsT € HCHOJB30BAHUEM HHTEPAKTHBHOM
cucremsl MATLAB mpuHmunuaneHas cxemMa HEYETKOTO
PETYIATOpAa ¢ WACHTHYHBIMH TayCCOBBIMH (DY HKITHAMHE
MPHHAAJIC)KHOCTH TMPCACTABICHA HA puC. 3.

®opmuposarets Bemmuud A() u B() peamusosan Ha
ocuose (opmya (1), (2), (4) u (5). DaeMeHTAME OTpaHH- KaeT HIKHUM KOHTakT. Ha BbIXOoAE NEpEeKIIOUATEN

yennst (Saturation) MOZEHPYeM YHHBEpCATbHOE MHOMKe  OWilCh MOTyHaeM SHACHHE U

A> B, xorga Ha CpeOHEM KOHTAKTC NCPCKIIFOMATEIA
Switch cHrHAM OTpHUATETBHBIH, MEPEKIIOYATEIH 3aMBbI-

cteo UV = [0, 1], HA KOTOpOE MOCTYMAOT MCPECMCHHBIC B cpeacrse MOACTUPOBAHUSA M HMCCICAOBAHUS CHC-
u, i = 1,2 3. B 6aokax Fcn, Fenl, Fen? 3ammceiBaeM — TEM YIpaBicHHS ¢ oOparHOH cBsa3pro Simulink ¢yH-
AHATMTHYECKAE BHIPAKCHMA M (yHKimi npunammex-  kupa erf B 6moke User-Defined Functions moaemupyet-

HocTd (1), a B 6nokax Fen3, Fend, Fenb — amanmuru- ¢4 He Omokxom Fen, a 6aoxom MATLAB Fen, mosromy
YCCKHE BBIDAKCHHSA M (DYHKIMI HPMHANICKHOCTH ~ OJOK CPAaBHCHHS BEIHYHH A W B M pacyeTa u, IOKa-
U, (a). Ha Beixoge Omoxos Fen, Fenl, FenZ momyuaem 3aHHBIH Ha PHUC. 3, MPCACTABICH MOJCIBIO ¢ OJIOKAMH
nepeMeHHble Uo(1;) (coorBercTBeHHO I (1), Wi(w), MATLAB Fenl - MATLAB Fen8, B koTOpBIX 3ammca-
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HBI TC K€ BBIPAXKCHHUA, YTO U B COOTBCTCTBY FOITUX 6710-

Kax Ha puc. 4.

OyHKIMH TPUHALICKHOCTH B (DOPMUPOBATENE BEIHYIUH
A() u B(l) Ha3bIBArOTCH 6XOOHbIMY, & B ONOKE CPABHCHHA

142

A
R

B
&5,

expi-(u-1y"2/2/c*2)
min exp-(u-1)y"212/c"2)

expi-(u-1)"22/c*2)
Fcng

exp (-ut2i2ich )
exp(-ut2i2ich2)

Minh ax

MATLAB

Function
MATLAB Fent

MATLAB

Function
MATLAB Fen2

[ maTLAB

" | Function
MATLAB Fen3d

MATLAB

! Function

MATLAB Fend

[WATLAB

| Function |

[WMATLAB MATLAB Fcnd

Y

Y

| ™ | Function |
MATLAB Fenb

[ MATLAB

| Function |

MATLAB Fen?

MATLAB

™! Function
MATLAB Fcng

A 4

Puc. 3

Products

BemmH A () u B(f)  paciera u, HA3BIBAIOTCS 8bIXOOHbIMIL.

Jlns TaHHOTO PeTyIaTopa 3TH (DYHKIMH HACHTHYHBL
bnok HOPMHPOBKH BBIXOJHOH NMEPEMEHHON PeaIm3o-
BaH Ha 0CHOBE (hopmyisr (10).

min err

Zero-Order
Hold

Error

G

”
l

Unit Delay

W

Unit Delay1

Zero-Order
Hold2

—>| W2-CUM(-2Tog (W) 1/2)+C*((PIr2)(1/2))erf((-log())'(1/2))+c"2*(u-Uog(u)) |

=| U (-2710g(U))A(172)-c*((pIr2)( 1/2)erf((-log(u))( 1/2))-c2*(u-utlog(u)) }

Sum2

o (- 2t0g(u)(112)-c(RI2)(12)erf((log (W)(1/12)) .

-
1

U-CHU(-2* g () 1/2)+C((pif 2 (1/2)) el Hlog(u))(1/2)) [l

|

~|| c *2*(u-utlogiu)) ll

SuLnS

Y

————»{wz-c "zuriog(u) |

Y

sum4

—’{ U-c*ut(-2%log(u))"(1/2)+c*((pir2)'(1/2)) erf((-log(u))"(1/2)) |-+

—*{ CU(-2ng(u))"(1/2)-c((pir2)(1/2))"erf((-log(u))*(1/2))

Puc. 4
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JIOTHKA PABOTbBI HEYETKOI'O
PET'YJIATOPA

Jlorvka paboTHl HEYECTKOTO peryasTopa (CM. puc. 3)
It (PHKCHPOBAHHOTO MOMCHTA BPEMEHH OTOOPAKEHA HA
puc. 5.

B ¢opmuposarene semun A(f) u B() Ha Bxome He-
YETKOTO peryysropa ommbka cuctemsl (Error) 8 kBaH-
tyercs ALl (Zero-Older Hold), sbramcisrorcs mepsas

(1-st drv) & u Bropas (2-nd drv) & passoct: oT Omu6-

KH C IIaroM KBAHTOBAHHA [], 1 3HAYICHHUA BXOOHBIX ICPE-

MCHHBIX 07, 8 u § mnepecUMTHIBAIOTCA B MEPEMEHHBIC
ul, uy, u; no popmynam (2). TIpOM3BOIUTCA PACUET 3HA-
(YHKOHH — OPHHANICKHOCTH  (CM.

YEHHH  6XO0OHbIX

puc. 5, a, 6)

2

Wi (a) = exp[ ch ue [0, 1];

_1)2
W) = eXp|:(chi)i|' ue [0, 1].

JUIT TIEPEMEHHBIX (], U, U3 M HA BRIX0oAE OnokoB Min-
Max u MinMax1 Ha ocHoBe anropurMa MamaaHHOTpe-

JACILIIOTCA  COOTBCTCTBCHHO  BCIIMYHHBI 4 u B mo

dopmynam (4), (5).
Bemyamest 4 w B mocTynaror Ha OIOK CpaBHEHHS BE-
mrams A(f) u B() m pacdera ., B KOTOPOM IPOH3BOIUTCS

pacueT HCHOPMHPOBAHHOTO BBIXOZA Peryisiropa mo ¢op-

2 2

S _f-y s _fu-1)?
Bi=€ 262 py=@ 22 W= e py=@ a2
1 4 1 hY

B B
F-\ A
1 it
0 { ln.Alllu 0 *
c{-2 z
1-c{-zlna}z 1-<{-21nB}2 1-c{-21nal? 1-cl-21nB}2
a) 6)
_u? _fu-1y? __u? _tu-1)?
Hi=e =27 Ha=€ zc? p=e 22 Hr=e 252
p ;
1 1
~ T
u u
0 IER ) 0 i 1
cf{-21nA)? e{-21na)z
1 = 1 S~ S
1-¢(-21nB)Zz c({-21nB)Z ¢{-21nB)2
6) 2

Puc. 5

mymam (8) u (9) 1 ebixoonsx (HyHKUMIA TPUHAIEIKHOC-
TH, KOTOPBIE HIECHTHYHBI 8X0OHoIM (CM. pHC. 5,6, 2). Ta-
Jiee MOMYYCHHOE 3HAYCHUE (. B OJIOKE HOPMHPOBKH BBI-
XOOHOM IEPEMEHHOM IIEPECYMTBHIBAETCA B  BBIXOTHOE
HanpssKeHUE peryisropa 1o gopmyie (10).

B auHamuke Ha BeIxome OmokoB Product, Productl,
Product2 crpykTypHOH CXeMbl (hOpMHpOBATENA BETH-
yun A() w B() monyuaem mnepemeHHbie «; (COOTBET-
CTBEHHO 1, Uy, U5). Boipaxkenus (4) uw (5) Ha KakaoMm
mare /1 BeMUCILIOTCI B Ouokax MinMax u MinMax1,
HA BBIXOAE KOTOPHIX MONYYAKOTCA 3HAYEHHSA IEPEMEH-
weIx A() u B(), u B 610Ke cpaBHeHus o (opmynam (8)
d (9) BBIUUCIAIOTCS 3HAYEHUS NMEPEMEHHOM u (), KOTO-
psie mpeodOpaszyercs OIOKOM HOPMHPOBKH BBIXOTHOH Iie-
PEMEHHON B 3HAYCHHE YIPABIAIOLIETO BO3IECHCTBHA HA
00BeKT ympaBncHuA m( f).

B cxeme (opmuposarens semwuun A() u B() npm
HACTPOMKE HEYCTKOTO PETYJIATOpa MEPECTPAMBAKOTCS
TPAHUYHBIC 3HAYCHHS TUANA30HOB A, = 0., = —0.,
B, = Omx = Omn, Cp = Omax = —OBmin. B Omoxe =HOp-
MHPOBKHU BBIXOJHOH NMEPEMEHHON MEPECTPAUBAKOTCS IPa-

HUYHBIC 3HAYCHMS THANA30HA [, = M, = — M.

BBIBOJ{

W3noskeHHBIE TEOPHS W IPAKTHUCCKAA CXEMa HEYET-
KOTO PETYJLATOPA C WACHTUYHBIMH T'dyCCOBBIMH (DY HKIIH-
SIMH  TIPHHA/JICKHOCTH JAI0T BO3MOMKHOCTH HCITOJIB30-
BaTh TAKOW PETyILITOP B PA3IHYHBIX CHCTEMAX aBTOMA-
THYECKOTO YIIPABJICHHSA M MyTEM HACTPOWKH IAPaMETPOB
peryisTopa J0OMBATECS BEICOKOTO KAUECTBA CHCTEM.
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TocteB B. I.

ITPOEKTYBAHHS HEYITKOI'O PEI'YIITOPA IIPU
JIEHTUYHUX TAYCCOBUX ®OYHKIUAX TIPUHAJIEKX-
HOCTI

OTpuMaHo aHANITHYHI BUPa3W YISl KePYIOUMX BIDIMBIB Ha
BUXOJI HEYITKOTO Peryjsropa IpH 1JEHTHYHHX TayCCOBHX
OYHKIISIX TIPUHANIEKHOCTI, BUKJIAJEHO IMMTAHHS IIPOEKTYBaH-
HSI HEYITKOTO PEryIITOpa Ta 3allPOIIOHOBAHO IIPAKTHUHY CXEMY
HEYITKOT'O PeryIsTopa.

KirouoBi c1oBa: apToMaTuyHe KepyBaHHS, HEUITKUM pery-
msrrop, MATLAB, Heuitka nmorika.

143



TEOPIA I METOJI ABTOMATHUYHOI'O YITPABJIIHHA

Gostev V. L. ve been obtained, fuzzy controller designing procedure is

DESIGNING OF A FUZZY CONTROLLER AT IDENTI- described, and the practical scheme of a fuzzy controller is
CAL GAUSS MEMBERSHIP FUNCTIONS proposed.

Analytical expressions for control actions at the fuzzy Key words: automatic control, fuzzy controller, MATLAB,
controller output at identical gauss membership functions ha- fuzzy logic.
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