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CIPOLYEHI CITOCTEPIIAYI 4J151 BIQHOBJIEHHS1 CTATUYHOI TA AWHAMIYHOI
CKIIAQOBUX EJIEKTPOMAIHITHOI O MOMEHTY ACUHXPOHHOIO []BUI'YHA B
CUCTEMAX YACTOTHO-PErYJibOBAHOI'O EJIEKTPOIIPUBOLA

Beryn. Po3risaaroThesi CHCTEMH YaCTOTHO-PEryIIbOBAHOTO acHHXpOHHOTO enekrponpuBoaa (EIT) 3i ckanspHuME
3aKOHaMH YaCTOTHOTO KepyBaHHS, sIKi 3BUYalfHO 3aCTOCOBYIOTBCS JUISl MEXaHI3MIB, 110 HE CTABJIATh BUCOKHX BUMOT JI0
nuHamivHuxX BractuBocted EIN. Ilpu miaBuIneHWX BHMOrax IIOJO SIKOCTI NMEPEXiJHHUX MPOILECiB MOpAL i3 CHCTeMaMu
BEKTOPHOT'O KEPYBaHHSI MOYXHAa BUKOPHCTOBYBATH 1 CKAJISIPHI CHCTEMH 3 PO3ALIBHUM PETYIIOBAHHIM MOJYJISI IOTOKO3-
YEIUICHHSI CTaTOpPa i eJIEKTPOMArHiTHOTO MOMEHTY [1]. AcTaTH3M 3a HaBaHTaXKEHHAM B TaKMX CHCTEMax MOKe OyTH 3a-
GesnedyeHnii TBOMa OCHOBHIMH IIISIXaMH, OTMCAHUMHU Y 6arathoX JIiTepaTypHUX JuKepenax (Hanpukian, [1, 2]):

*  3aCTOCYBaHHS NPUHLMITY KOMIICHCALlIT KOB3aHHS, SIKUH MOJSrace y HeMepepBHOMY BH3HAYCHHI aKTHBHOI CKJIaJ0-
BOI CTpyMy cTatopa i ¢OopMyBaHHI BiIIOBITHOTO KOPUTYBAJIHHOTO CHUTHAIY, IO 3a0e3nedye 30UIbIICHHS YaCTOTH JKH-
BHWJIHOI HAIIPYTH NpH 301IBIIIEHH] HABAaHTa)KEHHS,

* Oprasi3zamis aCTaTHYHOTO KOHTYPY PEryIIOBaHHS MIBHIKOCTI 3 BHYTPIIIHBOIO IMiACHCTEMOIO PETYIIOBAHHS CTPY-
My ab0 MOMEHTY, a00 6e3 Takoi BHYTPIIIHBOT ITiJCHCTEMH.

BkazaHi MeTo1 MOXKYTh OyTH BIIOCKOHAJICH] 3aMiHOIO KOPUT'YBAJILHOT'O CUTHAITY 32 aKTHBHOIO CKJIaJJOBOIO CTPYyMY
CTaTOpa KOPUTI'YBAJIbHUM CHUTHAJIOM 32 OL[IHKOIO MOMEHTY CTaTHYHOTO onopy Mc abo 3aMiHOIO 3BOPOTHOTO 3B’ SI3Ky 3a
AKTUBHOK CKJIAIOBOIO CTPpyMy cTaTopa (abo MOBHMM CTPYMOM CTaTOpa) Ha 3BOPOTHHIA 3B'SI30K 32 JMHAMIYHOIO CKJIAI0-
BOIO MOMEHTY, BHpa3 JUIsl SIKOI IPH PO3TJIsIaHHI OTHOMACOBOI €JIEKTPOMEXaHIYHOT CUCTEMH Ma€ BHUTJISIL

M;=M-M¢ = Jda/dt, (1)

ne J —cymapHmii MOMeHT iHepuii AJ] Ta MexaHi3My, IpUBEACHUI 10 BaTy IBUTYHA;

M —ioBHUI eneKkTpoMarHiTHH MoMeHT A/l.

B 000x Bumagkax Ais po3B’ A3aHHS MOCTABICHOI 3a/1a4i HEOOXiJHO CHHTE3yBaTH CIIOCTEpirad, o BiJHOBIIOE CTa-
THYHHUH Ta (a60) THHAMIYHUI MOMEHTH ABHTYHA. OIHIE0 3 MEPIINX B IFOMY HAMPSIMKY € po6oTa [3], mpucyTHi Takox
YHCJIEHH] MyOJiKanii BITYM3HIHUX 1 3aKOPJJOHHUX aBTOPIB 3 IIMTaHb 3aCTOCYBAaHHs TaKKMX criocTepiradiB B cucremax EIT
HOCTIMHOTO 1 3MIHHOTO CTpyMy. B sIKOCTI BXiJTHOr0O CHrHajy criocrtepirad 3a3BHuaii BAKOPUCTOBYE €IEKTPOMAarHiTHUH
MOMEHT a00 MOMEHTOYTBOPIOIOUY CKJIAJIOBY CTpyMy, a00 BIAIOBIJHE 33/1aHe 3HAYEHHSI; B IKOCTI KOOPJMHATH, 32 SIKOIO
BEJIEThCS KOPUT'YBaHHS, BUCTYIIa€ KyTOBa IIBHJIKICTH IBUTYHa abo eJeKTpopymiiHa cuia odepranssa. OTxe, Taki cro-
crepiraui npaiorots B cucremax EII 3 opieHTamli€ro 3a BEKTOPOM MarHiTHOTO HOTOKY, ajle MaloTh OyTH JOTpanboBaHi
CTOCOBHO /IO CHCTEM CKaJISIPHOTO YaCTOTHOTO KEpyBaHHs, B SIKMX 3aJada KOMIIEHCallil HeJliHIHHOCTeH 00’ €KTa peryio-
BaHHs (T06T0, AJ]) 3a3BHYail HE CTABUTHCS.

Merta cTaTTi — po3po0Ka i JOCHIIHKEHHS CIIOCTepiradiB Ul BiTHOBJICHHS CTATUYHOI Ta JUHAMIYHOI CKIIQJIOBHUX elre-
KTPOMAarHiTHOro MoMeHTy AJl, 0 MOKyTh OYTH 3aCTOCOBaHI y CKJIaJi CHCTEM YaCTOTHO-PETyIHOBAHOTO aCHHXPOHHO-
ro EII 31 ckaisipHUM KepyBaHHSIM, y TOMY YHCIIi TaKHX, 10 HE MAIOTh TaTYMKA MIBUAKOCTI 200 MOJIOKESHHS.

OcHoBHUIT MaTepiaa gocaigxenb. CrocTepiradi A CUCTEM CKaJSIPHOTO YacTOTHOTO KepyBaHHS AJl MOXyTh Oy-
TH MOOymOBaHi Ha 6a3i MATEMATHYHOTO OIKCY JABUTYHA, SIKUH CKIamaeThes 3 piBHAHHA (1) i piBHSHB, IO OMHCYIOTH
NPOLIECH B €JIEKTPOMArHiTHUX KoJiax JBHI'YHA. B sikocTi octaHHIX po3risHemo piBHsiHHS [lapka — 'opeBa B opTorona-
JBHIN cucTeMi KOOpAHMHAT X, Y, 0 00epTaeThCs 13 3aJaHOI0 KyTOBOIO YacTOTOIO (Us CHHXPOHHO 3 y3araJlbHeHHM BEKTO-

pom Hanpyru cratopa Ug = Ugy + jUg, IPH NPUAHATTI TPaAULiAHUX JOMYIIEHD i PO3IIISAAHHI B IKOCTI 3MIHHUX CTaHy

CKJIQJIOBHX BEKTOPIB CTPYMY FS =ligy* jigy 1 IOTOKO3YCILICHHS lTJS ={sxt sy cratopa:

dm ) dWS .
= ug, —ig,Rs +wsisy; — = Usy ~1syRs ~ustsy; @
dt dt
di . ;
yLS % = qu_RéSx+6RmSX+(WS _WR))/L S'Sy+“4RWSy;
_ 3
dig . ;
yLs d_ty =Us, ~Rds, +Opiuisy ~ (145 ~up L d s~ thptisy;
3 _ .
M :Ezp(l//S)sz_‘//SyISX)’ “

ne Rs, Rr — akTuBHI omopu 00MOTOK cTaropa i potopa; ar = Rg/Lg —BenuuunHa, 110 € 3BOPOTHOIO 10 CTAJIO1 9acy poTo-
pa; Re=Rs+ Lsar —exBiBanenTnuii aktuHmii ormip AJIl; o= 1 —L%/(LeLR) —Kkoegimient posciroBanus; L, —B3aeMHa
iHAyKTUBHICTB; Lg, Lg —MOBHI iHAYKTHBHOCTI CTATOPA 1 POTOPA; Gk = Zy()— KYTOBa IIBUJKICTh 00EPTaHHS MOJIS POTO-
pa; Z, —4MCIIO Map MoJI0CiB 0OMOTKHU CTaTopa.
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[Toxmagemo, 1m0 00’ €KT PeryIroBaHHS € CTAIllOHAPHUM, 1 IPUCYTHS ycsd HeoOXimHa iHpopMamis mpo Horo mapamer-
pu. HaBith nipu TakoMmy IOMYyINEHHI CHHTE3 CriocTepiradiB Ha 6asi HeminiitHoi Momerni (1) — (4)He € parioHanbHUM,
OCKUTBKH MOTPeOyE MOTOYHOTO BU3HAYECHHS CKIIAMOBHUX BEKTOPIB CTPYMy Ta MOTOKO3YCIUICHHS CTATOpa, IO BEde 10
JIOJTATKOBOTO YCKJIATHCHHS CUCTEMH KepyBaHHSA. MOXHA OCATTH CIIpOIeHHs Mojeii AJl, SKIo NPUIAHSATH, 1110 B CUC-
TeMi CKaJSPHOTO YaCTOTHOTO KePYyBaHHS BEKTOP HAMPYTH CTATOPa L]S bopmyeThes y Takuit crocio, 1o 0CHOBHA HOTo
NPOEKLs MPUIIAIaTUME Ha BiCh X, TOOTO

Ugx >> USy' (5)

Toni, six nokaszaHo B [4], ocHoBHa mpoekuis Bekropa Wg Oyne npunanatu Ha Bick y ({Jsy >> k), a CKIIaN0BI iy Ta

isy MOXKYTh PO3IJIIATHCS SIK AKTHBHA 1 PEAKTHBHA CKIIAJIOBI CTPYMY CTaTOpa BIINOBIZHO. AHAIOIi4HO MOXHA PO3IILi-
JaTh 1 CKIa0Bi iy {Jsy y3aTabHEHOTO BEKTOPA MOTOKO3YEIIEHHs CTaTopa. BiamnosifHa CTpyKTypHa cXema MoKa3aHa
Ha puc.l, ne nozHaueHo T = OLJR, —ekBiBaneHTHa cTana Yacy eJIeKTPOMArHiTHUX KOHTYpiB A/l.

isy Wsx Ysy

Mc

Puc. 1. CtpykTypHa cxema peryiIoBaHHS eJIeKTpOMarHiTHoro Mmomerty M ta mBuakocti wA/l.
[Mokmnamemo, 110 3acobaMu KepyBaHHs, MOPS/ 3 BUKOHAHHIM yMOBH (5), 3a6€3MeUyEThCS TAKOK CTATICTh MOMYJISI
BEKTOpa MIOTOKO3YEIUIEHHS CTaTOpa 1 HOro CKJIaJIoBUX B CHHXPOHHIH CHCTEMI KOOPJIUHAT CTaTopa:
Ysx=0=const; ¢s, =-Wg, =const, (6)

ae Wsm—3anaHe 3HaueHHS. MOy BEKTOPA IIOTOKO3UETUICHHS CTaTopa.
Toni 3 (2) MOXHA OTPUMATH CITiBBIAHOIICHHS, IO MOXYTh OyTH 3aCTOCOBaHI U1 (POPMYBaHHS CKJIAJ0BUX BEKTOPa
HampyTu craropa npu 3abes3nedeHHi ymos (6):

Usy = sWsmtRdsyx  Usy =Rdsy. )
[icnst nincranoBku (6) 1 (7)y (3), oTpumyemo:
yLs % = (Ws ‘WR)(VL dsy +LPSm)_a A dsy
di ' (8)
Sy . .
Jg—==-0¢4 §Sy_6RLPSm_(WS _WR)VL dsx

dt

OCTaHHBOIO CKJIAJIOBOIO Y MPaBili YaCTHHI JPYroro piBHAHHS cUCTeMH (8) 4acTO MOYKHA 3HEBAXKHMTH, OCOOIMBO SK-
IO KOPCTKICTh MEXaHIYHUX XapaKTEPUCTHK B CUCTEMI € BUCOKOIO. L]e € CKBIBAJICHTHIM HEXTYBaHHIO BIUTUBOM aKTHB-
HOI CKJIaJIOBOi CTPyMy CTaTOpa Ha JAWHAMIKY PEaKTUBHOI CKJIaJ0BOI, OTXKE, 3 ypaxyBaHHsM (6) MOXHA MOKIACTH, MO0
isy= CONStji 3 OCTaHHBOTO PiBHAHHA OTPHMATH:

| Sy == LIJSm/ LS .

[lixcrapnstoun 1l Bupas y nepiie piBHsHHs cucremu (8), Maemo:

dig,

yLST:(WS_WR)(l_U)LPSm_aFi—éSX' )

PiBusiHHg MoMeHTY (4) 3 ypaxyBaHHAM (6) MepeTBOPIOETHCS HA HACTYIIHE!
M =3ZpLPSmiSX/2. (20)

Pieusauam (1), (9), (10)Binnosinae mi- P
Heapu3oBaHa CTPYKTypHa cxema AJl (puc. .
2), ne nozHayeno Tg = dLg/Rg — crana 4acy s qJSm(l_U)/(a'RLs) 'sx EZ W M 1ll&
PO3CIstHHSI poTOpa. 3ayBaXKHMMO, IO [0 TaKOi T,rp+1 o “p T Sn
K CXEMHU MOKHA MPHUITH, SKIIO Y BUXIIHHX -
piBHsHHEAX (2), (3)mokmactu Rs =0, i 3po6u- Mc
TH TPUIMYIOICHHS MPO CTANICTh MOXYIS IO- Puc. 2.JlineapuzoBana cTpykrypHa cxema AJl.
TOKO34eruieHHs1 ctaropa. CTpyKTypHa cxema
(puc. 2) € cnpaBeIMBOIO MPU PO3IISAAAHHI
pobotu A/l Ha MiHINHIA TUISHII MEXaHIYHUX XapaKTepHUCTHK Yy CKIAAi 9aCTOTHO-PEryJIbOBAaHOTO €IEeKTPOIPHUBO/A, 1
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TOMY MOXXe OyTH 3aCTOCOBaHA JUIsI TOOYJOBH Ha ii OCHOBI CHPOIIEHHX CIIOCTEPiradiB, IO BiTHOBIIOIOTh CTATHYHY Ta
JUHAMIYHY CKJIaJO0Bi eJekTpoMaraitHoro MomeHTy AJl. Hiokde HaBeneHi pe3yabTaTi CHHTE3Y CIIPOIIEHUX CIOCTepira-
4iB, [0 3aCTOCOBYIOTh KOPEKIIIO 3@ MIBUAKICTIO (BUKOPHUCTOBYIOTHCS, SKIO B CHCTEMI PErylOBaHHS MPUCYTHIM aaT-
YHK MIBUIKOCTI) Ta 32 aKTUBHOKO CKJIAJ0BOIO CTPYyMY CTaTopa (BUKOPHUCTOBYIOTHCS, SKIIO B CHCTEMi PETYIIOBAHHS He-
Ma€ JaT4rKa IMBUIKOCTI 200 MOJ0XKEHHST), i € ObII 3araJbHIM BHIIAIKOM CIIOCTepirayis, y MOPiBHAHHI 3 OMUCAHUMH Y
pobori [5].

Crnocrepiray 2-ro mopsiaiky 3 Kopekui€ro 3a MBHAKICTIO OynyeTbes Ha miacTasi mozeni (1), (9), (10)o6’ exra pe-
T'YJIIOBAaHHS 1 ONIMCYETHCS PIBHSHHSIMU:

M = J—dwzgzpq’sﬁsﬂ'gm@,
d 2
. (11)
oL %—( -z &))(1—0)4’ —0 & gyt 19000,
STt WsT7Zp sm~a i dsxt 12200,

ne Mj —oiHKa (BifHOBIEHE 3HAYEHHS) AUHAMIYHOIO MOMEHTY, G, (= (. — (. — OI{iHKA IIBUIKOCTi Ta MOXUOKa OIli-

HIOBAHHS MIBUIKOCTI; gy — OIIHKA AKTMBHOI CKJIAIOBOT CTPyMy cTaTopa; |51, , |55, —KopuryBaibHi koedilienTn, ki
3 YMOBH 3a0€31e4YeHHs 0a)XKaHOTO XapaKTEPUCTHIHOTO TOTIHOMY CIIoCTepiraua

H;(p)= p? +)Q,p+Q3, (12)
00UYHCITIOITBCS 32 (hOpMYJIaMH:
1 2JoL 1 1
19, = J | 1%, = —S | Q2 -— -—||-z,(l-0)Wg,. 13
1 (}'Qo T,,RJ T R e L e | A A (13)

VY (12) y— xoedimienT, mo 3amae qeIKy CTaHAAPTHY (GOPMY XapaKTepUCTHYHOTO MOJIHOMY crioctepirada. B mona-
JIBIIOMY B SIKOCTI 02)KaHOT'O XapaKTEPUCTHYHOTO MOJIHOMY CIocTepiraya npuiHaTui nosiHom barrepBopra 2-ro mo-

paaxy (y= 2).

B manomy croctepiradi KOOpJIHHATA |sy BBAKAETHCS HEBHMIPIOBAHO, (V) — BUMIDIOBAHOIO, a CUTHAIM G, $om —
3HAYCHHSMH KOOPJMHAT, IKi JOPiBHIOIOTH BiIMOBITHIM 33aJaHUM 3HAYCHHIM
a‘R '\’)I i * *
Zp ) Ws = Ws; qJSm:LPSm=
~ 10 MOXYTh OyTH OTpHMaHi
s (1— a)qJSm/ (aR I—S) Isx E W M 1 (. 3 perymoBalbHOI YACTUHH CHC-

+ p S J TEMHU.

TrP+1 2 P Bepyuu no yBaru (1), (4)ta
nepuie piBHsHHA (11), MOoxHa
OTpUMATH PIBHSHHS AWHAMIKA
MOXWOKH OLIHIOBAHHS IIBHU/-
21w KOCTI:

= dCT) ~ 3 I
/.l\ « A J—:‘|§1ww"‘§zquSm'5x_Mc

dt
eV ,

i .
Sx w 3BIIKM BHXOAUTH, L0 B

o]
22w

il_ UjLIJSm

Puc. 3. CtpykTypHa cxema CIpOLIEHOT0 CIIocTepiraya 3 KOpeKIi€eto 3a mBHAKICTI0. ~ YCTAICHOMY  pDEXUMI1 - OLIHKA
CTaTHYHOTO MOMEHTY CKJIAJIAE:

- ~ 3 =
— (o]

BianoBinHa cTpyKTypHa cxeMa criocTepiraua HaBeJieHa Ha puc. 3.

Cnocrepiray crany 2-ro nopsiiky 3 KOpPeKIi€io 32 aKTHBHOIO CKJIATOBOI0 BEKTOPA CTPYMY CTATOpa € JIOLLIb-
HUM Y 3aCTOCYBaHHI B CHCTEMaxX 4acTOTHO-perynboBaHoro EIl 6e3 narumka mBuakocTi. PiBHAHHS crioctepiraya € rmo-
ni6anmu o (11):

Mj = Jc:j_ctu :gzprn{Sngﬂ Isx;

- (14)
|

d Sx
dt

e igy =igy—lgy — M0XUOKa OL[iHIOBAHHS AKTHBHOI CKJIA0BOI CTpyMy cTatopa; |5y, |55 — KopuryBaibHi koedirtien-

= (wS - Zpd)Xl_J)LPSm_a R é-ASx"' ISZ erv

TH, SIKi 32 YMOBH 3a0€3MCUCHHS XapaKTepUCTHIHOTO mostiHoMy (12) cocrepiraua 0GYHCITIOIOTHCS 38 BUPA3aMHu:
2
3 olLgJQg 1

195 =—=2Z,Wsm— N P -—. 15
21 =5 Zp¥sm m 22i s[VQo TORJ (15)
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B mpoMy crioctepiradi IMBHIKICTE () BBAKAETHCSA HE BUMIPIOBAHOIO, @ aKTHBHA CKIIAIOBA iy CTPYMY CTaTOpa — BH-
MIpIOBaHOI0 ab0 TaKo¥o, IO PO3PAaXOBYETHCS 32 BITOMUMH MOIYJIEM IsymTa (pa3oBUMH KyTaMu &s cTpyMmy Ta 65 Hampy-
T} CTaTopa:
C:,R 2 Mj ISXZISmCOi€Us_9Is)'
Bepyun no yearu (1), (4)ra mepiue
piBasiHHs (14), MOXXHa OTpUMAaTH piB-

|
Ws (1— U)LIJ sm/ (a RLS) >3 2, W 1 HSHHS JUHAMIKU NOXMOKM OLIHIOBAaHHS
Tap+l 2 ;( Jp TIIBHIKOCTI:

>
>

dow _(3 =
202 JE:(Eprsm_lgﬂjlsx_Mcl
1\ (o]
(1 o )LPSm o 21 - '\ﬁc 3BIJIKM OLIIHKA CTATUYHOIO MOMEHTY
/I\ T 3 z B YCTaJICHOMY PEXHMI

2 A ~
M¢ = (g ZquSm - |§1] j|SX'
BingnosinHa cTpykTypHa cxema cro-
cTepiraua HaBeJleHa Ha puc. 4.
TouHICTH BiZHOBJIEHHS CTaTHYHOI CKJIAZ0BOi €JIEKTPOMArHiTHOro MoMeHrty A/l 3a J0moMororo 3ampornoHOBAaHHUX
crioctepiragis (puc. 3, 4)MpoiTFOCTPOBAHO Ha PUC. 5 IS PeKAMY CTPUOKOTIONIOHOTO TPHKIIAaHHS 10 JBUTYHA CTaTH-
YHOTO MOMEHTY, IO JOPiBHIOE HOMiHATEHOMY MOMEHTO-
|\7ic / My Bi AIl (M = Mp), i mapanenbHiit po6GoTi crocTepiradis.
1 I'padixu mepexigHUX MPOLECIB OTPUMaHI B pe3yJsbTari
h MOZENIOBaHHS CHCTEMH 3 PO3AUIBHHM pPEryJIOBaHHAM
0.8 \ €JIEKTPOMArHITHOTO MOMEHTY 1 CKJIaJOBHX BEKTOpa II0-

pl'PSrr

Isx
Puc. 4. CtpykTypHa cxema CIpOIIEHOTr0 cTocTepiraya 3 KOPeKIli€ro
3a aKTUBHOIO CKJIAJIOBOIO CTPyMYy craropa (6a3oBuii BapiaHT).

1.2

TOKO3YCIUICHHSI CTATOpa 3 MPUMYCOBHM IMPUTaMOBYBaH-
0.6 \ HSIM #0ro akTuBHOI cKianoBoi [4] mis neuryna 4A-180-

M4 (30kBT) 3 TakuMH JaHUMU: Zy= 2; Or= 1,55¢ % olg
0.4 =2,8M[H, R.=0,2370m; J = 0,2 xr4? exsiBaneHTHA
\ /1 iHepmiitHiCTh iHBEpTOpa Hanpyru — 7, = 1 Mc, BIacHa 4a-

0.2 '2 . .
l crora crioctepiradis — Qg = 1/7,.

o \ A OcCoO0JMBICTIO CIIPOIIEHOTO CIocTepiraya ¢ KOpeKIi-
Qt €10 33 AKTHBHOIO CKIIA/IOBOIO CTPYMY CTaTOpa, 3o§pa>1<e-
HOTO Ha puc.4, € Te, 10 BIIHOBJIEHHS HIBUIKOCTI BHKO-
HYETBCSL 3 MOXHOKOIO, SIKa BU3HAYA€ThCA ABOMA (haKTo-
Puc. 5.I'padixut moxvOKH1 OLIHIOBAHHS CTATHY HOT paMu: Ji€l0 MOMEHTY CTaTHYHOTO HAaBaHTAXXEHHS Ha
CKIIa/I0BO] &ICKTPOMATHITHOrO MOMEHTY AJ] 32 IONOMOIOK 06’ €KT peryimoBaHHS, Ta PO3OLKHICTIO MiK BHXIJHOIO

CIIPOILUEHKX CIIOCTEPIraviB, IO 3aCTOCOBYIOTh KOPEKIi0 32 (puc. 1) Ta mineapusosanoio (puc. 2) Moxemsmu AJl.

0.2 . . . .
0 5 10 15 20 25 30

WBMAKICTIO (KpHBi 1) Ta 32 aKTHBHOKO CKIIAZ0 BOKO CTPYMY [opiBHIOIOYN 00’ €KT PETyMIOBAaHHS, IO OMHCYETHCS
cratopa (KpuBi 2), IpU HAKMIaHHI HOMiHAJIBHOTO piBasaEaMu (1), (4) ta nepmmm piasHEIM (3), i cro-
HaBaH TAXKCHHS Ha yCTAJICHIN IIBUIKOCTL. cTepirad, 1o onucyerbes piBasaHsAMHU (14), (15),mMoxHa

OTpUMATH CHUCTEMY DPiBHSHb, IO OMHCYIOTh JMHAMIKY
3MiHH OXMOOK OI[IHIOBAHHS. 30KpeMa, JIsl BUMAAKY, KoM KepyBaHHS AJl OyayeTbes y BiAmoBimgHoOCTI g0 ymoBH (6),
TaKa CUCTEMA PiBHSIHb Ma€ BUTJISL:
do = olgdQi =~ _
U 7,V fi-0) M
s~ s~ 2yt gy +lobus -2,8)- 2 :
ks - Ws ~Zpu L dsy *|olws — 2]~ 2w Wsm— ols)Qisy,

3BIJIKH [UIsl YCTAJICHOTO PEKUMY MOXKHA OTPUMATH TaKHii BUpa3 [Uisi TOXUOKU OL[IHIOBAHHS IIBUAKOCTI:

- - Ld
Ws yom = We F Uny F U :_%(1_0)“&: +0 (Wo _”g)"' m >
0 Sm

Dy |, (16)

ne Aw= G — W— NOMUIIKA PEryJIIOBaHHS IIBHUAKOCTI; G = WZ, —3ajaHa CUHXPOHHA LIBHJKICTb OOCpPTaHHS Baiy
ABUTYHA; G = —y(l—a)|\7l c / JQqp — cki1anoBa MOXMOKM OLIHIOBAHHA Bil Iii CTATUYHOIO MOMEHTY Ha 00’ €KT pery-
JIOBaHHS, Wy =0 (ws / Zp - &}) — CKJIa10Ba OXUOKY OLIIHIOBAHHS, 1[0 BHOCUTHCS PO30ODLKHICTIO MK BUX1JHOIO Ta JIi-
HEAPU30BAHOK MOJIEIAMHU 00’ €KTa PETYJIIOBAHHS, Ta 3AJIEKUTh Bijl OliHeHOT mBKaKocTi AJl; W, = db slSyAu; / Yo —
aHAJIOTIYHA CKJIAZI0Ba IIOXUOKH OI[IHFOBAHHS, SIKA 3aJIC)KUTH Bia (hakTuaHOT mBraKocTi A/Jl.

Ananisyroun (16), MoskHa NIPUIATH 10 BUCHOBKY, IO IPH BiToMil omiHii M CTaTHYHOrO MOMEHTY MOXKHA BHKO-
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HaTnu KOMHeHcaHiIO CKJIaJOBUX C:C Ta (:ml ycraje-

HOI NOXMOKM OLIHIOBaHH:A, y TOH e uac KOMIIeHca-
s CKJIAIOBOI (upyyy HPENCTABISE CYyTO TEOPETHYHUH

iHTepec. 3 ypaxyBaHHSM BHKJIJEHOTO CTPYKTYpHa
cXeMa JOMOBHEHOIO CIIOCTepirada 3 KOMIICHCAIIEIO
yCTaJleHOT NOXUOKH OL[IHIOBaHHS LIBHJIKOCTI HaBeJe-
Ha Ha puc. 6.

TouHiCTh BIZHOBJIEHHS MIBUAKOCTI 3a JJOIIOMOT'OI0
JIOTIOBHEHOT'O CITOCTEpirada 3 KOMIICHCAIIIE€I0 MOXU0-
KH OI[IHIOBaHHS IMPOLTIOCTPOBAHO HA PHUC. 7 IS pe-
KUMY CTPHOKOMOAIOHOTO TPHUKIAJaHHS O Baiy
JIBUTYHA CTaTUYHOTO MOMEHTY, IO JOPIBHIOE HOMi-
HanpHOMY MoMeHToBi AJl. Jlms imroctpamii cximamo-
BUX IOBHOI MOXUOKHM OLIHIOBAHHS MOJEIIOBANACS y (1_ a )

CnocTepirad
cucTeMa perynmoBaHHs [4], crarmyHa 3a HaBaHTa- G 4 Jo,
JKCHHSIM, 3 TTapalie)IbHO POOOTOIO CrocTepiraya. puc. - I\’?C
[IpoBeneHi MOCHIKEHHS BKa3ylOTh Ha JOLLIb- ]
HICTh 3aCTOCYBaHHs PO3POOJICHUX CIIOCTEPIiraviB B Isx ~
y po3p Y N N

CKJIaJli CHCTEM YacCTOTHO-PEryJIbOBAHOTO aCHHXPOH- i
Horo EII it mominimeHHs SKOCTI CTAaTHYHHUX Xapak-
TEPUCTHUK TAKUX CUCTEM.

BucnoBku. 1. /s OIiHIOBaHHS CTaTHYHOI Ta
JMHAMIYHOT CKJIAIOBUX EJIEKTPOMATHITHOTO MOMEHTY
AJl 3ampoIiOHOBaHO 3aCTOCOBYBATH CIIOCTEpiradi, B
OCHOBY AKHX IOKJIa/ICHO JIiHeapu30BaHy Moaens A/l,
AKa TpUIycKae 3ale3redeHHs 3aco0aMu CHUCTEMHU
CKaJIIPHOTO YaCTOTHOTO KEPyBaHHS MOCTiIHICTH MO-
JyJIsl BEKTOPA MOTOKO3UYCIUICHHS CTATOPa Ta PEaKTH-
BHOI CKJIaJIOBOI BEKTOpa CTpyMy crartopa. B 3anex-
HOCTI BiJl CTPYKTYPH CHCTEMH CKaJSIPHOT'O YaCTOTHO-
ro KepyBaHHs (HasBHUI JaTYMK LIBUAKOCTI abo Hi),
CIIOCTEpirady MO)Ke 3aCTOCOBYBATH KOPEKINIO 3a Ky-
TOBOIO MIBHJIKICTIO a00 3a aKTHBHOIO CKJIaJOBOIO
CTPYMY CTaTOpA.

2. JloBenieHO, 10 BiIHOBJICHHS IIBHIKOCTI 3a JI0- St
TIOMOTOIO0 CIIPOIIEHOTO CIIOCTepirada 3 KOPEKIie 3a
AKTHBHOIO CKJI0BOIO BEKTOpA CTpyMy ctatopa Bix- °|§ 1+ | &« | T g |
OyBa€eTbcs 3 TMOXMOKOIO, SIKA BHU3HAYAETHCA JBOMA
(akTopamMu — Ji€F0 MOMEHTY CTaTHUYHOI'O HaBaHTa-

Puc. 6.Cnocrepirau 3 KOpeKIi€lo 3a aKkTHBHOIO CKJI/IOBOIO Be-
KTOpa CTPyMy CTaTopa 3 KOMIIEHCAII€I0 YCTaICHOI HOXHOKH
OLIIHIOBAHHS.

I
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JKCHHS Ha 00’ €KT PEryJIlOBaHHsI, Ta PO30KHICTIO MIXK Puc. 7.I'padikn HOXH6.KH OHiHIOBaHHfI wBuakocti AJl 3a
TOBHOIO Ta JiHeapu30BaHOK MoxensiMi AJl. Otpu- JIOTIOMOTOIO CTIOCTepirava 3 KOPEKIi€ro 3a aKTHBHOIO
MaHi aHAJITHYHI BHpa3d IS YCTAJICHOI MOXHOKH CKJIaJI0BOO CTPYMy CTaTOpa IIPU HAKUJIaHHI HOMIHAILHOTO
OIIIHIOBAHHS HIBHJKOCTI Ta OKPEMHX ii CKIQJOBHX, HABAHTAXKCHHS Ha YCTAJICHIT IIBH/IKOCTI:
IIOKA3aHO, IO IO MOXUOKY MOYHA 3MCHIIUTH. 1 —cmocTtepirad 6e3 kommeHcarii MOXUOKK OI[iHIOBAHHS;

2 —crmocrepirad 3 KOMIIEHCAII€I0 TTOXHOKH ‘:C ;
JIITEPATYPA ) i .
3 —crocrepirad 3 KOMIEHCALIEI0 TOXUOKU G + iy ;

1. EnexTpoMexaHiuHI CHCTEMH aBTOMAaTHYHOTO
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M.TI". [TooBuy, O.10. Jlosurceknii, B.b. Knemikos ta
in. [3a pex. M.I'. [TonoBuua, O.10. Jlozuncekoro]. — K.: JIu6ins, 2005. — 68@.

2. TepexoB B.M. CucreMsl yrpaBieHusI dIEKTPONprUBOaOB. Yuebuuk st By3oB / B.M. Tepexos, O.1. Ocumos
[[Tox penaxmumeit B.M. Tepexosa]. — M.: U3a. uentp «Axagemus», 2006. — 302.

3. P.B. Schmidt and R.D. Lorenz, “Design Principéesl Implementation of Acceleration Feedback torbme
Performance of DC Drives|EEE Trans. on Ind. App(May/June 1992): 594-599.

4. Tonouko O.1. ®opmupoBanne BeKTOpa HAIIPSHKEHUs] CTATOPA aCHHXPOHHOTO JIBUTATENs B CUCTEME CKAJISIPHOTO
YAaCTOTHOTO YIPABJICHHUS JUTS YJIy4lleHUs TuHAMUYecKuX xapakTepuctuk / Tonouko O.U., Yekasckuii I'.C., Po3kapsika
I1.1. // 36ipauk nHaykoBux npais JJoHHTY. Cepist «EnextpoTexHika i enepretuka». — 2013. Bum. 1 (14). —/loHenmk:
HouHTYVY, 2013. -C. 271 - 277.

5. Tomouko O.I. Ouinka JHHAMIYHOTO MOMEHTY aCHHXPOHHOTO JBUTYHA B CHCTEMAaX YaCTOTHO-PETyIHOBAHOTO elle-
KTporpuBoa 3i ckaiaspauM kepyBanusm / Tomouko O.1., Yekascokuii I'.C. // EnextpoTexHika Ta eleKTpOEHEePreTHKA
(maykoBwii sxypHan). —3anopixoks: SHTY, 2005. Ne2. —C.47 — 50.

4 —cnocrepirad 3 KOMIEHCAII €10 TIOBHOT MOXUOKH OIliHIOBaH-
Hs1 [rpadik HaBemeHHUIT AT TOBHOTH inmtocTpariii Bupasy (16)]
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