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Hogocubupckuii zocyoapcmeeHHblil meXHUYeCKUIl yHUgepcumem

OKCIIEPUMEHTAJIbHOE UCCJIEOBAHUNE AJIFOPUTMOB YIIPABJIEHUA
AKTUBHbIM CHI10BbIM ®UJTIb TPOM C KOMIEHCALUNEN
MIrHOBEHHOU HEQ®PEKTUBHOU MOLLUHOCTH

Benenme. Kiiaccuueckoe pelieHne 3aayy dHEProcOSpeKEeHUs], 3aKII0YAIONIeecs] B UCKIIOYEHUH CIBUra MEXIy
COOTBETCTBYIOIIMM TOKOM M HANpPsDKEHHEM C OJHOBPEMEHHBIM YIIyUIIEHHEM I'apMOHHYECKOTO cocTaBa (ha3HBIX Iepe-
MEHHBIX, KaK IpaBHJIO, PeaM3yeTcsl 3a CUeT ycTaHOBKM naccuBHbIX RLC-uienedt, nmerommx Oonblune rabapuTHbIC
pasMepbl U Maccy, a Tak)Ke HEBBICOKHE (HIBTPYIONINE XapaKTEPUCTHKH B CHITy CYIIECTBEHHOHW HEIMHEWHOCTH COBpE-
MEHHBIX MoTpeduTenei. J[pyroi moaxo K MOBHIIEHHIO SHEPTod(QHEKTUBHOCTH TpeX(a3HBIX CHCTEM IIEPEMEHHOTO TO-
Ka 3aKJII0YaeTCsl B WCIOJNB30BAHUHM aKTHBHBIX CHIIOBBIX (GIbTPoB (AC®D), KOTOpbIE YCIENIHO pEIIaloT MIHPOKHUit
CHEKTp (YHKIMOHATHHBIX 3a7a4, BKIIOYAIOIINI B ce0s yCTpaHEHHE MCKAKCHUH B TapMOHHYECKOW (hopMe TOKOB, TO-
JaBJICHUE BBICOKOYACTOTHBIX COCTABIIIOIINX, MpUBeACHNE K03 (HIleHTa MOITHOCTH K €OUHHUIIE, CHMMETPHPOBAHHE
cHCTEMBI (ha3HBIX TIEPEMEHHBIX, YMEHBIIICHIE CKAYKOB HANPSKCHHSI, IeMII(UPOBaHKE PE30HAHCHBIX SBJICHUH U T.1. [1].

AJTOpuTMBI YNpaBjieHHUs] AKTHBHBIMH CHJIOBBIMHM (puabTpamMu. B GonbIIMHCTBE MpaKkTHUECKHUX HMPUMEHEHUI
ACO pyHKIHOHHPYET B PEXKUME OBICTPOJICHCTBYIOIIEr0 PEryJIMpyeMOro HCTOUYHMKA TOKOB M CTPYKTYPHO COCTOUT U3
ABTOHOMHOT'O MHBCPTOpPA HAIPAKCHUA, CHUJIOBOM KOHHeHCﬂTOpHOﬁ 6aTape14 U CINIQ)KUBAKIIUX BbBIXOJHBIX upocceneﬁ,
HOJIKITIOYAsACh MEXKIYy HCTOYHHKOM (Tpex(}asHo CeThIO) M HEMMHEWHO HECHMMETPUYHOI Harpy3koii [2]. B cBoro oue-
pelb aNropuTMBI YIIPaBIEHHUS JaHHBIMH MOJIYIPOBOHUKOBBIMH YCTPOMCTBAMU OCHOBBIBAIOTCSI HA KOMIICHCAIIMY YacTH
COCTaBJISIIOLIMX ypaBHEHMsl OallaHCa MIHOBEHHBIX MOIIHOCTEH, NPEICTABIEHHOTO B BUJAE CKAISIPHOTO M BEKTOPHOTO
MIPOM3BEICHUI TPOCTPAHCTBEHHBIX BEKTOPOB HANPSDKEHUH W TOKOB TOCIHE JIMHEHHOTO OPTOTOHAIBHOTO Mpeodpa3oBa-
HHS MCXOJHOTO 0asnca (asHBIX MEPEMEHHBIX K KOOPAHHATHBIM ocsiM o,f3,0 [3]. dpyroi moaxom K (HOpMHPOBAHHUIO
KOMIICHCAITMOHHBIX BO3ACUCTBHIA BO BPEMEHHON OOJIACTH C WCIOJIB30BAHHMEM YETHIPEXMEPHOTO THUIEPKOMILIEKCHOTO
MpOCTpaHCTBa H, marommii HarMAAHYI0 TEOMETPUIECKYIO U (PH3UUYECKYI0 HHTEPIIPETAIIUH TTOTOKOB SHEPTHH B CHCTEME
«HUCTOYHUK—TIOTPEOUTENDY, Ga3upyeTcs Ha HEKOMMYTAaTHBHOM aireOpe KBaTepHHOHOB [4].

Ksarepanon mpencrapnser co0oi crenuaibHbII HEKOMMYTATUBHBI MaTeMaTHYECKHH OOBEKT, COCTOSIINA U3 OJI-
HOM NelCTBUTENBHON 1 M TpeX MHUMBIX eIuHUIL J1, (2, O3

JI = sqall + vectl ,
rae sqall , vectl — ckasnsipHast (IefCTBUTENbHAS) U BEKTOPHAS (MHHUMAs) YaCTH COOTBETCTBEHHO

sqall =/Jo° 1, vecfl =4, ° Q1 +42° Q2 +43° O3,
311ech Ag, A1 , A2 , A3 — BEIIECTBEHHBIC KOA(PPHUIIUCHTHI.

Bocronp30BaBIIUCh TPEXMEPHBIM MOIPOCTpaHCcTBOM H 13 1, 0y, Js, IpeAcTaBUM (a3Hble HANPSDKEHUS! U TOKH B
CJIE/IyIOIIEM BUJIE!

Uac =Ua° Q1+ Up° Q2+ Uc° O3, lanc =1a° Q1 +ip° Q2 +ic° O3,

OTKYZla KBATCPHUOH MTHOBEHHBIX MOIIHOCTEH HaXOJUTCS COTNIACHO [4]

Pabe = Uanc ® labe =Panc ° 1 +0a°Qr + Gp° g2+ 0c° da, 1)
311€CH Panc s Ga s Ob ; Jc — BEMIECTBEHHBIE KO3 PHUIIMEHTEI, OTIpeensieMble KakK

Pabc = —(Uala * Upip + Uclc), Ga = Upic + Uclp , Op = Udia + Uaic , Oc = Ualp + Upia .

Kaxk mokassiBaeT aHaim3 MpaBoi yacTu ypaBHeHus (1), Ipu 9MCTO aKTHBHOM TIOTPEOUTENE ¢ OJANHAKOBBIMH TTapa-
MEeTpaMHu BO BcexX Tpex ¢azax, Pay mpeacraBmser co0oil MOCTOSHHYIO BENHYHUHY Papc = CONSE,B pe3ynbTare 4ero B
JlaNbHEHIIIEM TI0/] KBATEPHUOHOM MIHOBEHHO# Hed((eKTHBHON MOIIHOCTH Oy/ieM MOHUMAaTh CYMMY BEKTOPHOM U Iie-
PEMEHHOMU CKaJISIPHON COCTaBJISIOIIUX, T.€.

. ~
Pabc =SCaPgpe +VecPyp.,

rae ScaPg,. — B o0meM cilydae MyJIbTHIapMOHUYECKas IEPHOJUYCCKasi BEJIMYMHA, OTBEYAIOMIAS 32 MIHOBCHHYIO
MOIIHOCTh UCKAKEHUS M3-32 HAMYUS HECUMMETPHYHBIX U/UITH HETMHEHHBIX 3JIEMEHTOB.

B utore, mpu oOpatHOM mepexojie K TOKaM IOJIy4aeM CIEIYIOIUi 3aK0H (JOPMUPOBAHUS KOMITCHCAIMOHHBIX BO3-
neiictBuil Ha BeIxoge ACD

— ; : _1-1 5 AR
lc=icaody+ichodo +igc o0z =Ugpe© (Scapabc +vecPyyc Ap), 2

- -1 _
rae Ua%C = —(ug +u€ +uC2) oUgpe — 0OpatHbIl KBaTepHHOH (pa3HbIX HampspkeHWiH, AP — akTHBHAas MIHOBEHHas

MOIIHOCTh MOTEPH B LETSIX KOMIIEHCAIMH, OTBEYAOIIAs 38 CTAOMIN3ALMI0 HATIPSHKCHHSI KOHEHCATOPHOI Oarapen
ACO,
UITH OKOHYATENBHO B 6oJiee mpoctoit hopme 3ammcu [2]
- _11-1 ( ) —)
I'e =lapc = Uanc ©(SCaPayc +AP), 3
3mech SCaPyp; —ITOCTOSHHAS COCTABISIOIIAs CKAISIPHOM YaCTH KBATEPHHOHA MTHOBEHHO MOLIHOCTH.
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JKcnepuMeHTAIBHOE Ucc/eJoBaHue alropuTMoB ynpapiaenuss AC®. B nensx npoBepku padoTOCIOCOOHOCTH
paspaboranubix anroputMoB ynpasierus AC®O una (2) u (3) wa npeanpustun 3A0 “OPACUB” (r. HoBocubupck)
OBUIO MPOBEJNEHO SKCIEPUMEHTANILHOE MCCIeoBaHue pexuMoB paboTsl ACD, peanuzoBaHHOro Ha 0aze oOlienpo-
MBIIIJICHHOTO TpeodpasoBaresst yactoTel tuna “OPATOH-M4” ¢ yacTOTONH KOMMYTAIIUH MOJYPOBOJIHUKOBBIX KITIO-
ueit 2,7 k['11 1 koddduimenTamMu nepenaun 1aTuanko Toka ki = 0,18 B-A' u manpsxenns k, = 0,01c00TBETCTBEHHO.
CdopmupoBaHHbIE IIPH TTOMOLIM YIIPABJIAIOLICH TPOrpaMMBbl Ha sizbike C++ KOMIIEHCHPYIOLHe Bo3aeiicTBrs Buaa (2) u
(3) moctynanu uepe3 ALl Ha BXOJ TPEXKaHAJIBHOTO KBa3HHEMPEPHIBHOTO KOHTYPA PETYJIUPOBAHUS BBIXOJHBIX TOKOB
ACO c yacroroii cpe3a B pa3oMKHyTOM coctosiHuu 7000 m.

Ha puc.1 u puc.2 n300paxeHbl OCHHUUIOrPAMMBI TOTPEOIISIEMbIX OT HCTOYHUKA (Pa3HBIX TOKOB HEIMHEHHON HECHM-
METPUYHOI Harpy3kd B CHUCTEME C OTKIIOYEHHBIM W pabotatomM AC® mpu aMIDIMTYIEe NHUTAIOMIETO HAIPSUKCHUS
200B, a Ha puc.3 u puc.4 nokazaHbl BpeMEHHbIC 3aBHCUMOCTH TOKA M HAmpspKeHUs (asbl @ 10 U MOCIIE BKIFOYCHHS B
pabory AC®, a TakKe COOTBETCTBYIOIIEE KOMITICHCHPYIOIIEE BO3ICHCTBHIE Iy -

CH1 500mY¥  CH2 500mY CH3 S00mY M 2.50ms CH1 500mY CH2 500mY CH3 500mY M 2.50ms

/

Puc.1.IloTpebnsemble OT HCTOYHMKA TOKH HeNMMHEHHOW  Puc.2. [loTpebisieMble OT HCTOYHUKA TOKU HENMHEWHON
HECMMMETPHUYHOM Harpy3KH J0 KOMIECHCALUH HECHMMETPUYHON HArpy3KH I1OCIIE KOMIIEHCAIIN

BrtoueHue ACO

CHT S00mY  CH3 1.00¥ M 5.00ms CH1 500mY M 5.00ms
Puc.3. Tok u Hanpsbxenue (a3l & 10 U HOCKE Puc.4. KoMmeHcaMOHHbIH TOK ()a3bl 8 Ha BBIXOIE
MoMeHTa BKitoueHuss ACD ACO® B ycTaHOBHBIIEMCSI IIPOLIECCE

Takum 00pa3oM, KaK BUIHO U3 TPEACTABICHHBIX PE3YJIbTATOB IPOBEACHHOTO dKCIIEPHMEHTAIBHOTO HCCIICIOBAHM,
anropuTMbl KoMmneHcanuu Buja (2) u (3) ¢ ucmosap30BaHreM anreOpbl KBATEPHUOHOB SBISAIOTCS 3)(HEKTUBHBIM CPEACT-
BOM peaTi3alliy IPHUHIIKITA SHeProcOepekeHus B Tpex($a3HbIX CHCTEMAaX NMepeaaun, Paclpeie/ieHUs U MpeoOpa3oBaHus
SIIEKTPUIECKOH SHEPTUH TIEPEMEHHOTO TOKA.
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