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CHUHTE3 MATEMATUYHUX MOJEJIENA CKJIAJJOBUX CUCTEM YIIPABJIIHHS
CYJIHOBUMMU EJJEKTPOEHEPTETUYHUMU CUCTEMAMMU
MAKAPOB A.B., BUHIBCBHKHUII A.C., VIIKAPEHKO O.0. (maestrotees@gmail.com)
HarmionabHA# yHIBEpCUTET KopabiieOyyBaHHS iM. aM. MakapoBa

B pobomi poszensanymo ocobiueocmi UKOPUCMAHHS MemOOY (POPMYBAHHI epahoaHanimuiHol
Gdopmu  3anucy npoyedypu nepemeopeHHs IHQGOpMAYIUHUX apeyMeHmie 6 YHKYIOHANbHUX
CMPYKMYpax —cucmem Kepy8auHs 00 'ckmamu CcYOHOBOI eleKmpoeHepeemury @as cunmesy
MAMeMamuyHoi MoOeli cucmemu KepyeanHsl 30Y0HCeHHIM CYOHO0B020 CUHXPOHHO20 2eHepamopad.

3 PO3BHTKOM aBTOMATH30BaHUX CHCTEM YIIPABIIHHS EJIEKTPOCTAHINISIMH BHHHKaE moTpeda
dbopMai3oBaHOTO AHATITUYHOTO 3aMUCy iX CTPYKTYpU IS MOAATBIIONO., CHHTE3y IOTiKO-
JIMHAMIYHHX TIPOIIeCiB mepeTBopeHHs iH(opmarii [1]. g mporo HeoOXiIHO aHATI30BAHI IIPOTICCH
MIEPETBOPEHHSI apryMEHTIB Y CHCTeMax YIpaBJIiHHsS MEPEeBECTH B aHAIITHUYHY (opMy 3ammucy i
chopmyBatu (popMalti3oBaHi METOJIHM X KOPUTYBAHHS 3 ypaxyBaHHAM TpodieM, 3a3HaucHux [2, 3],
0 TiATBEPIKYE aKTYaTbHICTh TOCHTIKESHD B [IbOMY HATIPSIMKY .

Y po6oTi pO3IIITHYTO OJHH i3 MOXJIMBHUX ITJIXOJIB 10 aHANI3Y Ta (GOPMANi30BAHOTO CUHTE3Y
MaTeMaTHYHOT MOJIeTIi CUCTEMH 30y KEHHS] CHHXPOHHOTO TeHepaTopa, 10 € CKAAAOBOK YACTHHOIO
ABTOMATH30BAHOT CHCTEMH YITPABIIIHHS CYJHOBOIO €JICKTPOCHEPTCTAYHOIO CHCTEMOIO.

MaremaTiuHy MOJIe)Ib KOPUTYBAaHHS CTpyMy 30YIDKeHHS cHHXpoHHOro reHepartopa (CI') mpu
3MiHI 9acToTH Hanpyru Ug,x MOYKHA 3alACATH Y BUTIISI FpadioaHaliTHIHOrO BUPA3y:

Ugyx — Usnx &Usux — fi [81{Us— Upax, Ti)] = = Ug1 nlxbtha)
1 (Ug—Uma>Ukd= Upt = f{Demux) = Ugg pltdtag) (1)
Uy — = Ug3.n{xdtas)

Je Upyx, AUgyux — mepeTBoOproroua ¢pyukiionaigbia cTpykTypa; fi[At(Uy—Umax, Ti)] — dyHKIIOHATBHA
CTpykTypa, mo ¢opmye mnunonomibny Haupyry Ug=Un. TpuBamictio At i mepiomom Tij;
fi(Up—=Umac>Uj) — dynkuionampna crpykrypa mHopiBHsanas nwitonofioHoi Hampyrd Up—Umax 3
omoproto Uj; f(Demux) —« @VHKIIOHATBEHA CTPYKTYpa JAeMmyjbTuILiekcopa. Jlami HeoOxigHo
BUKOHaTH nepeHeceHHs @yHKnioHanbkHOi cTpyKTypH fj(Up—Upna>Uj) nopiBHAHHA nuionofioHol
Hanpyru Uy— Upax 3 omoproro U<y BIITOBITHOCTI 10 rpad)0aHaTiTHIHOTO BUPA3Y:

*§(CT)
Ugnx —Usux.&Uginx— i (At(Up—Umax Ti )} = Ug1 n{£8lh) )
1(U0—’Umau>uk) =Uat = f(DemuX) = Uwz.n(imnn) ( )
Uk — = Ug3.nl£bth)

Amnanoropa ¢ysxiioraiibaa cTpykTypa fi(Up—Unax>Ux), fKa Gopmye muiionomiOHy Hampyry
Up—Una TpHBasicTio At 1 mepiogom T, Moxe OyTu 3amiHeHa Ha (PYHKIIOHAIBHY CTPYKTYpPY
nmimmeaukad f(CT)y, mo 103BOIMTH 3amucatd BXITHY (YHKIIOHAIBHY CTPYKTYpy IIPOIECY
KOPHUIyBaHH: cTpyMy 30ymxenns CI' y Burmszi:

[Ulat =C| = +Upf(Upux110)

tUgyy — f(#Ugpx £8Ugpy ) — fiCT) - 3)
fi{aun) = 2Ugux = RoJ = [U]f(Tt)
:tUU —

I3 amanuzy Bupasy (3) BumimBae, mo BxigHa Hampyra CI' +Ugx 3a Jomomororo
¢ysaKioHATEHOT CTPYKTYPH f(Ugux, AUsgyx) TIEpeTBOPIOEThCS B aHAIOTOBUM CUTHAT AUy, KU
NOTIM MEPEeTBOPIOEThCS LUIIXOM HopiBHSHHS 3a jgonomororo AL fi(ALIl) 3 momartHporo Ta
BiI emHOIO Hanpyramu £U), ki po3TamoBaHi O HyJIbOBOTO PiBHS aHAIOToBO CUTHATY AUy, B
aHanorosi Jioriuni curHanmu 3HaKy =+Ug,, BxigHoi Hampyru #Uyg,. [lami, y BigmoBigHOCTI 3
(YHKITIOHAJTLHOIO CTPYKTYPOIO:
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Ulf(T) =) = [Ula(aT)
fi(Z) (4)
Ui]o anx 2(Ter) =) =+UR{AT)

BUKOHY€ETBCS JIOTIUHE BiJIHIMaHHs IIOTOYHOI cTpyKTypu aHanorosux curnaiis [U;]fi(Ty) 1 eranonnoi
CTPYKTYpH aHAJIOTOBUX CHUTHAJIB [Uj]OBHX f5(Ter), sIKa BiANOBia€ KOHTPOJIBOBaHOMY Tiepiogy T
BUXinHOI Hanpyru rereparopa +Uyg,y 3a 10moMOroo (yHKIIOHAIBHOI CTPYKTYypu cymaropa f1(X) i
dopmyeTbest sk cTpykTypa aHanoroBux curHaiiB [Uj]fi(AT) BenuuuHM BiIXWJIEHHS HOTOYHOIO
nepioay Hanpyru CI', Tak i ananorosuii curnan 3uaky +Uf(AT)T. B pyHkuionansHiit cTpyKTypi:
12Uf (aT) :"L
& -=(+UlU)t (5)
12Upf(Ugrec 1 10) =

notounnii ananmoroBuid curHail |+Uad(Ugux] 10) KopUTy€eThest 3 ypaxyBaHHSIM aHAJIOTOBOTO CUTHAITY
|£Uf|(AT) BuxigHoro 3HaKy 3a qomoMororo jorignoi ¢yskmii f1(&)-1, 1 popMyeTbes aHamoropuit
curnan +U/-U ckopuroBanoro 3HaKy. B pe3ynbrari, K10 3amucaTi aHAITUIHAN BUPA3:

(+Ui-U) =] = Ugq nltta)
fiDemux) ~ = Ugz n{ttha) (6)
[UIR{AT) =) =Ugzn{ttlha)

copmoBanuit ananoroBuit curaan +U/-U ckopuroBaHoro 3Haky 1 ETpyKTypa aHANOTOBUX CUTHATIIB
[U;lfi(AT) BenmuuHM BiAXUIEHHS IOTOYHOTO IEPioy HALIPYTH reHepaTopa JI03BOJIAE CKOPUTYBATU
no4aTok (QopmyBaHHS HOCHiIOBHUX KepyrounX IMOYIBCIB  Ugrinti, Uganst 1 Ugani B
(GYHKIMOHAMBHIN cTpyKTypi Jemonyisaropa f(Demux) 3 BumepemkeHHAM alo0 3alli3HEHHSIM
BiZIHOCHO IOYaTKy (OpMyBaHHA IIONEPEAHBOI HOCHIAORHOCTI KepyrounX IMIYIBCIB Ugin(FAty+1),
Upn(FAtyr1) 1 Ugsn(FAty+1), sKi MOTIM HOTAIOTHCA HA CHJIOBI THPUCTOPH Ui (hopMyBaHHS
CHHXPOHI30BaHOi Hanpyru 30ymkeHHs CI i, BITIORIAHO, CIPYMY 30YIKECHHS.

Jlnsg hopMyBaHHS MaTeMaTHYHOI MOJIN (hYHKITIOHABHO 3aKiHYEHOTO JIOTiKO-THHAMIYHOTO
MpOIeCy TOCHIIOBHOTO KOpHUTYBaHHS cTpymy 30ymkeHHs CI° BUKOHYeTbCS TO€THAHHS
GyHKIIIOHATEHUX cTPYKTYP (3)-(6):

1UR (aT) =
&} =(+Uf-U) =
[Uat = €| =+Upf(Ugux110) = = Uy nlzbto.)
U — f{+Ugux £8Uenx) = f{CT) fiDemux)| - = Uga n{£8tas) (7)
fi(faun)r=2Ug=Ro) =[Ufi(T)=) = [UJR(aT) = =Ug3 n(xdtha)
+Ug — f (E)}
Uy B(Ter)=J - = 2UR (AT

BucHoBku. PosrnsHyTa aHamiThyHa iHQopMaliiiiHa TeXHOJIOrisl aHaji3y Ta CHUHTE3y JIOTIKO-
JUHAMIYHHUX TPOICCiB KOHTPOIIO Ta VYIPABIiHHA B €JIEKTPOCHEPTeTHIll J03BOJsE (popmyBaTn
MaTeMaTH4Hl MOJeNi i3 3acTocyBaHHAM (OpMalli30BaHMX METOMAIB iX CHHTE3y. 3alpONOHOBaHMN
HiAXY1 MoXke OyTH 3acTOCOBAaHUI He JIMIIE B CICKTPOSHEPreTHIli, aje i B IHIMUX HPUKIATHAX
HayKaX, Halpukaj, Ximii, ¢pizuili, B 00UNCIIOBAIbHINA TEXHIIIl TOIIIO.
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