BBenenue

B nacrosmmii MOMEHT Bce OOJIBIIYIO MOMYISIPHOCTh TPUOOPETAET OTHOCUTEIHHO HO-
BBII THIT JIEKTPOIIPUBOA — BEHTWJIBHO-UHAYKTOPHBINA nipuBoxa (BUII). DtoT 271ek-

TPOIIPUBOJ UMECT OobIIOE KOJIMYCCTBO, KaK CTOPOHHHKOB, TaK U IIPOTUBHUKOB.

BentunsHo-unayKTOpHBIE ABuratenu (BU/I) pasmensior Ha Tpu THIIa ¢ caMOBO30Y-
KJICHUEM, C HE3aBUCUMbBIM BO30YKICHUEM M MarHUTOAJIEKTpHUYeCKue. B manHoM pa-

6ote OyaeT paccmoTpeH Tojibko BUJI ¢ caMoB0O30y K IeHUEM.

B kauectBe ocHOBHBIX npeumyinecTs BUII ynmoMuHaroT: BBICOKYIO Ha/I€KHOCTh JBU-
rareiis, BbICOKYIO yAEJIBbHYI0 MOIIHOCTb, BeIcOKM KII/I. B xauecTtBe HEOOCTATKOB!
BBICOKHME IIyMbI, OTCYTCTBHE AJANTUPOBAHHOM MEJIIKOCEPUMHOW CUJIOBOM JJIEMEHT-

HOM 0a3bl.

Bricokas HapexHoctb BUII oTHOCHTCS CKOpee K JBUraTeito, UMEIOIIEMY MPOCTYIO
KOHCTPYKIIHIO (OTCYTCTBHE OOMOTOK Ha pOTOpE, IIETOYHBIX y3JI0B). Hanmmuue 00s3a-
TEJIBHOTO ANEKTPUUECKOTO MpeoOpa3oBaTessi yMEHbIIAET HaJIeKHOCTh IPUBO/IA B 1I€-
oM. To ectb BUJI He MokeT paboTaTh ¢ HEUCIIPABHBIM AJIEKTPUUECKUM TIPeoOpaso-
BaresieM. OAHAKO CIEeayeT 3aMETUTh, YTO MPU BBIXOJIE U3 CTPOSI EAMHUYHOTO CUIIOBO-
ro snemenTa, BUIT MoxeT QyHKIIMOHUPOBATH C MOHM)XEHHON OTHOCUTEIHLHO HOMHU-
HaJHbHOW MOIIIHOCTBIO, paboTast Ha UCTIPABHBIX (pa3zax. ITO OTHOCHUTCS TOIBKO K MHO-

roga3HbIM JIBUTATEISIM ¢ YUCIIOM ¢a3 S u Oouiee.

["'oBOpUTH O MpPEeUMyIIECTBE BBHICOKON YJ€IbHOM MOILIHOCTH O0€CCMBICIEHHO, HE pac-
CMaTpuBasl yJeJIbHYI0 MOIIIHOCTh CHJIOBOTO mpeoOpa3oBatens. M3-3a OTCyTCTBUS TO-
TOBBIX PEIICHUH B OOJIACTH CHUJIOBOW IMOJYNPOBOAHUKOBON TEXHHKH (MCKIFOUCHUEC
MOTYT COCTaBIISITh MPHUBOJA, pa3pabOTaHHbIE KPYMHBIMH (UpMamMH, HaIpumep, s
CTHPAJIBHBIX MAIIMH), 3JIEKTPOHHBIA KOMMYTATOP BBIMOJHSETCS HA CTaHIAPTHOW
AJIEeMEHTHOU 0a3e. DTO MPUBOJUT K ABOMHOMY PE3€pBUPOBAHHUIO DIIEMEHTOB, TaK Kak
CTaHAAPTHBIM CHJIOBBIM 3JIEMEHTOM SIBJISIETCA OJIHA CTOMKAa — JiBa MOCJIEIOBATENb-

HBIX TPaH3UCTOpa ¢ OOpaTHBIMU JHUOJAMHU M BBIBEJICHHOUM cpeaHed TOYKOMW, a muTa-
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Hue ¢a3bl IBUTATEN HEOOXOIUMO MPOU3BOAUTH OT HECUMMETPUUHOTO MocTa. Takxke
CJIeTyeT y4ecTb, YTO JBUTATENb, PAOOTAIOIMINN B peKUME OJUHOYHOW KOMMYTAIIUH,
TpeOyeT MOBBIINICHHBIX BOJbTAMIIEPHBIX TMOKa3zarened kirouei. DaKTUUECKH BCS
MOIIIHOCTh 32 MHTEPBAJI KOMMYTAallUU MEPEAAETCA Ha Bajl yepe3 oJHy (azy, mo3TOMy
TpaJMLIMOHHbIE JIBUTATENH, TPEOYIOIINEe CUHYCOMAAIbHOE MUTAHUE JTy4lle HCHIOJIb-

3YIOT BO3MOYKHOCTH JJIEKTPOHHBIX KOMMYTaTOpOB [13].

Bricokuit KITJI BUIT o0bruHO paccmaTpuBaeTcs B HOMUHAJIBHOM PEXKUME MPHU OT-
CYTCTBUHU TOKOOTpaHUuYeHus B pazax. Ha MOHMKEHHBIX CKOPOCTSIX TOK B (ha3e orpa-
HAYMBAECTCA C MOMOUIBIO PENEMHOTO WIM IIMPOTHO-UMITYJIBCHOTO PEryJIMPOBAHUS,

YTO BbI3bIBACT AOIMOJHHUTCIIbHBIC ITIOTCPU HA THCTCPC3NUC U BUXPCBBIC TOKU.

[Tpucymuit BUII BbICOKMI [IyM BO3HHUKAET M3-3a MOBBIIICHHBIX ITyJbCAallMd MOMEH-
ta, pocruratromux 100% B 3aBucumoctu oT cnocoba ynpasieHus. [IoHH3UTH 1mIym
MOJKHO, JOOUBIIKCH MTOCTOSHHOrO MoMeHTa [4, 12, 14, 24, 25]Tak Kak MOMEHT SIB-
asieTcss PyHKIMEN TOKa U MOJIOKEHUS, TO 00€CTIeUUTh MOCTOSSHCTBO MOMEHTA MOKHO
3a CYET ympaBieHUs Tokamu (a3, TeM 0oyiee YTO U CHJIOBOM KOMMYTATOpP, U MUKPO-
MPOLIECCOpPHAsl CUCTEMA YMPABIICHUSI, CIIOCOOHAs BBIMOJIHATH ATH 3aJa4M, MPUCYTCT-

BYIOT B CUCTCMC.

B Hacrosiee BpeMsi MOsSBUIICS HEOOXOAUMBIN CIIEKTP CHJIOBON AJIEKTPOHUKH OPHUEH-
TUPOBAHHOM 7151 ucrnonb3oBaHusi B BUII, onHako moka erie B 00JaCTH UHTEIJIEKTY-

AJIbHBIX CaMO3alllUIIICHHBIX KJIIOUeH HapuT BaKyyM.

ABTOp CO3HATCJIbHO HC YIIOMHMHACT B KAaUCCTBC HCAOCTATKOB HCO6XOI[I/IMOCTB B JatT-
YMUKE IIOJIOKCHUA POTOpA, TAK KaK B HACTOAMICC BpPpEMs CYHICCTBYIOT Ha6J'IIOI[aTCJ'H/I

TIOJIOXKEHHS, pean3yeMble Ha MUKPOIIPOLIECCOPHOM YpOBHE [4].

Takum o00pa3oM, MOXHO 3akir4uTh, uTo BUIl sBasercs auHAMHUYHO-
Pa3BUBAIOLIMMCS TUIIOM JIEKTpONpuBoAa. Ero Henb3s paccMarpuBaTh Kak MaHALEH.
[TosToMy HEOOXOIUMO MPOBOJUTH KOMIUIEKCHBIA aHaIU3 BCETO MPUBOJIA WM Jaxe
BCEUM DHEProyCTaHOBKHU B IIEJIOM JJISi IPUHATHUS PEIICHUS 00 HMCIOJIb30BAHHH TOTO

WJIM UHOT'O TUIIa IIPUBO/IA.
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B paborte, mpencrasisieMoli aBTOPOM, PacCMOTPEH OAMH M3 BapUAHTOB pealn3alliu
BUII ¢ Gonbuinm uncioMm (a3. Peanuzanus 6ompiioro yncnia (a3 mo3BossieT CHU3UTD
MyJIbCAllMd MOMEHTA U MOJIyYUTh XOPOIINe BUOPO-IIyMOBbIE U BUOPO-aKyCTUUECKHE

XapaKTEPUCTHUKHU.

B pabote paccMoTpeHbl 3JeKTpOIIprBO/Ia quana3zoHa MoutHocted ot 1,1 10 32,5kBr,
uMmeronue 5 unu 6 ¢az u KIIJ no 96%npu orcyTcTBUM TOKOOTrpaHWYeHUs B (pazax.
[TuTanre mpuBOAOB OCYLIECTBISIETCS OT OOPTOBON HECTAOMIM3UPOBAHHOMN CETH MO-

CTOAHHOI'O TOKa, HAIIPAKCHUC KOTOpOﬁ MOXKCET USMCHATHCA B IIMPOKHUX IPCACIax.

[Tomumo ynpasnenus B/l cucrema yrpasiieHUs TOJDKHA PEIIATh 3a1a4M 3aIUUThI U
JUMArHOCTUKHU MPUBOJA, BbIpA0AThIBaTh U IPUHUMATH CUTHAJIbI YIIPABICHUS BHEIIHEH

ABTOMAaTHUKH.

AKTYaAJbHOCTDb 33184 COCTOUT B TOM, 4YTO HOI[O6HBIﬁ THUII UICTOYHHUKA ITNTaHUA HUC-

I0JIb3YETCS B MOOMIIBHBIX O00BEKTaX (TPaHCIIOPT, HAABOIHBIA M MOJBOAHBIN (JIOT),
r7ic UMIOPTO3aMEIIeHNe HEBO3MOKHO, U HEOOXOJUMO MMETh OTEYECTBEHHBIH TpH-

BOJI, ClIOCOOHBIN paboTath ¢ BeicOkUM KII/I, HU3kMM ypoBHEM IIyMOB U BUOpPALIUIA.

Hean 1anHOM PA0OTHI:

Coznanne yHU(UIIMPOBAHHON CHCTEMBI YIPABJICHUS U CEPUH MATH- U IIecTudas-

HeIX BUII ¢ mpomMexxyTOUHBIM PETryJIUpyEMbIM 3BEHOM MOCTOSIHHOTO TOKa IS psija

momraocrent 1.1, 3, 5.5, 17.5, 21, 25, 34Br.

JLIsi JOCTHKEHMS 1eJIM B JIUCCEPTAIIMMU MOCTABJEHbI CJEAVIONNE OCHOBHbIE 3a-

JAYM.

1. ObGocHoBanue u pa3paboTKa CTPYKTYpbl CHUCTEMBbI YIPABICHHS BEHTHIIBHO-
UHAYKTOPHBIM MPHUBOJOM C MPOMEKYTOUHBIM PETyIUPYEMbIM 3BEHOM IOCTO-

SSHHOI'O TOKa.

2. Pa3paboTka maTemMaTH4EeCKOTO OOECIeUeHHUs, aJTOPUTMOB U MPOTPAMMHOTO

oOecrevyeHnst y3JI0B CUCTEMBI YIIPaBICHUSI:
v’ perynsropa DCDCA4ipeoGpa3oBareis HapsKeHNS;

4 HU3MCPUTCIIA CKOPOCTH U IMOJIOKCHHA.
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3. Pa3paboTka MeT0/10B MOBBIIICHNUS HAJEKHOCTH MPUBOJIA 32 CUET:

4 CPpCaACTB aBTOMATHU3UPOBAHHOI'O TCCTUPOBAHUA KOHTPOJUJICPOB CHUCTCMbI

yIpaBJICHUS,
v/ aBTOMaTH3alliH [IPOIIECCa HACTPOMKHU IPHBO/IA;
v/ CpeJCTB AMarHOCTHKU COCTOSIHHS IPUBOJA B ITPOIIECCE KCIUTyaTallnHy;
v’ ClenHuajIbHBIX Mep GOPHOBI € 3JIEKTPOMArHUTHBIMHU ITOMEXAMH.

Jl1si penieHUs MOCTABJIEHHBIX 34/1a4 B HepBOﬁ rJiaBe€ IIPOU3BCACH aHAIM3 XapaK-

tepuctuk BUII nipu perynupoBaHuM HanpsiKEHUs] NUTaHUsA. PaccCMOTpEHBI BOIIPOCHI
MOCTPOEHHUS CUIIOBOTO MpeolOpa3oBaTelisi U 000CHOBAH BbIOOP KOHTPOJLIEpA CUCTEMBI
ynpaieHus. BoiOpana cucrema 0a30BbIX BEIMUYUH ISl peali3alluid CTPYKTYPBI CUC-
TE€MbI YIIPABJICHUS B OTHOCHUTENBHBIX eAuHUUax. [IpoaHanu3upoBaHbl CYyIIECTBYIO-
II1€ CTPYKTYPBI U MPEJIOKEHA OPUTHHAIBHASL CTPYKTYpa PEryIsTOpa CKOPOCTH CHUC-
TeMbI yrpaBiieHus. [Ipon3BeneHo pacnpenesieHue TporpaMMHbBIX U annapaTHbIX pe-

CYpCOB MUKPOKOHTPOJIJIEPA CUCTEMbI YIIPABIICHUS.

Bo BTOpoOi#i riaBe paspaboraHa mareMaTuueckas uMuTanuoHHas mojaens DCDC-
npeoOpaszoBarens HampspkeHus. [IpousBeneHo MoaenMpoBaHNe OJHOKOHTYPHBIX pe-
TYJISTOpOB HampsykeHus. [[pon3BeneH CUHTE3 ABYXKOHTYPHOU CUCTEMBI YIIPABICHHUS
DCDC-ipeobpazoBaresieM METOIOM MOCIEA0BATEILHON U MTapalIeIbHOM KOPPEKIIUU
Y BBOAMTCS aJIalITUBHBIA PETYISITOP KOPPEKIIUN N3MEPEHHUH, OCYIIECTBIISIFOIINHA O/ -
CTPOMKY CHUCTEMbl yMIpaBJIEHUS MOJ MapamMeTpbl oObeKTa. BrimonaHeHa pa3paboTka
U3MEPUTEIsl CKOPOCTH M DKCTPAIOJIATOpa MOJOXKESHHsI Baia apuratens. [Ipemioxen
croco0 mepeBona u3MepeHuid, moiydaembix ¢ Allll, B oTHOCUTENbHBIC €IMHUIIBI
CUCTEMBI ympaBiieHus. PazpaboTanbl anroputmbpl (PUIBTpAIIMU JAHHBIX C YCTPOWCTB
BHEITHEH aBTOMATUKH M OTIEPATUBHOTO YMPABICHUS, TOIKIIOYCHHBIX Yepe3 Moce-
noBaTeNnbHBIN nepudepuiinbii naTepderic. Paspadorana crpykrypa [MHU-perymnstopa

CKOpPOCTH, OIITUMHU3UPOBAHHAA JJIsI MUKPOKOHTPOJIJICPA CUCTCMBI YIIPABJICHUS.

B TpeTbeﬁ rjiaBe paCCMOTPCH BOIIPOC BIIMAHUA HA U3MCPHUTCIIbHBIC KaHaJlbl CUCTC-

MBIl YIpaBiCHHUS KOMMYTAllMOHHBIX MOMEX CHJIOBBIX KIIIOYel mpeoOpas3oBares.
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[Ipennoxen anroput™ OTCTpOKKM MomeHTa 3amycka ALl or MOMeHTa BO3HUKHOBE-

HHA ITIOMEXU.

B lIGTBepTOi/JI rjaBe MnpeajIoKCHbl MECTOAUKHU TCCTHPOBAHUSA CHUCTCMbI YIIPABJICHHWA,

npeoOpaszoBatens B COCTaBE ABUTATENS U OpraHU3alus MPOrPAMMHBIX 3aIIUT MPUBO-

na.
B 3akir0ueHun 060011eHBI OCHOBHBIE PE3YJIbTaThl paOOTHI.
B npunoxxenusix mpuBeeHBI:

v/ ajropurM OpOrpaMMHON  peanu3anud uUMuTanuoHHoi wmogenn DCDC-

npeoOpa3oBaTens,

v' ociutorpammsl paboTel DCDCHipeo6pa3oBatesnisi B OHOKOHTYPHOM U JIByXKOH-

TYpPHOU CUCTEMAX PETYJIUPOBAHUS;
v’ IporpaMMHasi peajn3alis arOpUTMOB U3MEPUTENS CKOPOCTH M TIOJI0KEHHS;
v’ peamuzanus [TU-perynsTopa;

v/ CHHTE3 CXEMOTEXHUYECKOTO peuiCHus CTCHAA TCCTUPOBAHNA KOHTPOJUICPOB CHUC-

TEMBI YIIPABJICHNUS;

v/ BKCIIEpUMEHTAJIbHBIE KPUBBIE (ha3sHbIX TOKOB JUIS Pa3IMYHBIX CKOPOCTEH Bpalile-

HUAA.
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