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E. M. 3yeea — cTyaeHTKa kadhepbl 3NIEKTPOTEXHWKN U TEXHUYECKOW ANArHOCTUKM
B. A1. lagpoe (kaHZ. TEXH. HayK, NPO.) — HAYYHbIA PYKOBOAWTENb

PA3PABOTKA TEOPETUYECKWUX NMPUHLIUNOB
NOCTPOEHWUA NEKTPOMAIHUTHOIO AATYUKA CKOPOCTU CYAOB

OfHMM 13 BaXHbIX YCNOBWIA YCMELIHOM SKCNMyaTauumu MOPCKUX U PEYHBIX CYAoB siBnsieTcs obecneve-
HWe 6e3onacHOCTV CynoBOXAEHUS. [ns aToM Lenn pa3pabaTbiBaloTCA HOBble TEXHUYECKUE CPEACTBA, KOTO-
pble BblpabaTbiBalOT MHOPMALIMIO, HEOOXOANMYIO CYAOBOAUTENIO B PA3NMYHbIX YCNIOBUSIX NNaBaHMS.

[ns KOHTpoNns n3nyecknx napameTpoB YNpaBNeHNs CYAHOM, NPUMEHAKOTCA pasninyHble MeTogbl 13-
MepeHus. B HacTosllee BpeMs TBEPLY MO3WLMIO Cpeau MeTOLOB W3MEPEHUs CKOPOCTU CYLOB 3aHUMAloT
3NEKTPOMArHUTHbIN METO U3MEPEHMS.

OneKTPOMarHUTHbI METOZ U3MEPEHWUSI CKOPOCTU OCHOBAH Ha (POPMUPOBAHUM SMEKTPUYECKOTO NONS
NPy ABWKEHUW NONYNPOBOASALLEN XKUAKOCTU B MarHMTHOM nosie. OnucbiBaeTcs 310 SBneHne npuHumnom Jlo-
peHua

E=VxB,
rne V — BEKTOp CKOPOCTY NONYNPOBOAALLEN XUOKOCTM, B — BEKTOP MarHUTHONM MHAYKUMN B 30HE pasmelLje-
HUS! ANEKTPOAOB, E — BEKTOP HaMPSHKEHHOCTI, POPMUPYEMBIN SNEKTPUYECKOe Moe.
HanpsixeHue mexay u3mepuTenbHbIMA SNeKTpoAamMu OnpeaensieTcs U3 MHTErparnbHOro COOTHOLLEHUS
U = [EdT,
a
rae E — BEKTOp HanpskeHHOCTY AMeKTPUYECKOTO MOMS, & — MECTO Pa3MeLLH!s aNeKTpoaa.

ONeKTPOMarHUTHbIN METOL M3MEepeHNst CKOpPOCTW 0briagaeT JOCTAaTOYHO BbICOKOM TOYHOCTHI) M3Mepe-
HWS BO BCEM [AManasoHe U3MepsSieMblX CKOPOCTEN, NO3BONSET UMEPSATb CKOPOCTb XMAKOCTEN C PasninyHbIMM
NAOTHOCTAIMM U BSA3KOCTb). ONEKTPOMAarHUTHble OaT4MKU CKOPOCTU WMEKT Manble pa3Mepbl, HebOombLuyto
maccy, He TpebyeT nocTosHHoro yxoaa [1].

[MorpelwHOCTb U3MEPEHUIA NMPK UCNONb30BAHWUK SNEKTPOMArHUTHOrO MeToAa U3MEepPEHUs CKOPOCTM Cy -
Ha onpegensieTcs B OCHOBHOM MOMPELUHOCTLI0 rPagyMpOoBKY AaTymKa M MOrPELLHOCTBIO U3MEPEHUS Pa3HOCTY
NOTEHLMAnoB Mexzay M3MepUTenbHbIMU 3MeKTpodamMu. INEKTPOXUMUYECKME NPOLLECChl B MOTOKE XMAKOCTH,
BMXPW MOTOKOB BOAbl B 30HE M3MEPEHMS, PasfiNyHble MOMEXW U HaBOLKM He MO3BONSOT MOKa MONYYMTb TOM
NOTEHLMANbHO BbICOKOM TOYHOCTM M3MEPEHUIA, KOTOPas BbITEKAET 13 TEOPETUHECKMX NPUHLMNOB AAHHOMO Me-
T0Aa. MMOrpewHOCT U3MEPEHNS ANEKTPOMArHUTHBIX AATYMKOB CKOPOCTU B OCHOBHOM HaXOAATCA B npegenax
10,5 % oT M3mepsiemMon BenuymHbl [2].

TeopeTnyeckne OCHOBbLI NMPOEKTUPOBAHWNS COBPEMEHHbIX ANEKTPOMArHUTHbIX npeobpasosaTtenei CKo-
pocTu Gasmpytotcs Ha pabotax Kopabnesa A. B., Maccaposa B. @. [1], BopoHosa B. B. , CapaHunHa A. U.
fAnoseHko A. B. , MonkosHukosa B. B. , dununyenko B. I'., Cnektopa C. A. u gpyrux.

[Ans OAHOBPEMEHHOTO M3MEPEHUST HECKOMbKUX COCTABASIHOLLMX CKOPOCTU CyaHA NMPUMEHSIOTCS MHOrO-
KOMMOHEHTHbIE AaTyYMKW. BOMBLUIMHCTBO MHOTOKOMMOHEHTHBIX 3NIEKTPOMArHUTHbIX NpubopoB ANs U3MepeHus
CKOPOCTY BbINK 3anaTeHToBaHbl B CEMUAECATLIX-BOCBMUAECATBIX rogax npowwunoro seka. Cpeau paspaboTym-
KOB, 3aHWMaBLUMXCS MPOBNEMON 3MEKTPOMArHUTHOrO KOHTPOIS HECKOMbKUX COCTABMALLMX CKOPOCTH, HEOb-
X0AMMO 0TMeTUTb paboTbl bonoHosa H. W., Moex W. I1., KannhuHa H. [., MupoHuyka A. ., Kpeinoson I'. U.,
Benbrta W. [. K coxaneHuto, ux nsobpetenns, kak 1 nogaensoLlee 60nbLWMHCTBO APYrX MHOTOKOMMOHEHT-
HbIX AATYMKOB, HE MOCTYNMIM B NPOU3BOACTBO M3-3a HU3KMX NOKa3aTenen TOUHOCTM, CAIOKHOCTU KOHCTPYKLIK
W Npobnem C 3neKTPOMarHUTHON COBMECTUMOCTbIO YCTPOMCTB. [103TOMY [0 HACTOALLErO BPEMEHU AN OAHO-
BPEMEHHOIO M3MEPEHMUS HECKOMBKUX COCTaBMSIIOLLMX CKOPOCTW CYA0B MCMOMb3YEeTCs KOMMIEKC U3 HECKOMbKMX
OLHOKOMMOHEHTHbIX AATYMKOB CKOPOCTM [3]. NS UCKMIOYEHUS NX B3AUMHOTO BRWSIHUS APYT Ha Apyra AaT4WKu
HeobX0AMMO pasmellaTb Ha PacCTOSHUM ApYr OT Apyra, YTO 3HAYUTENbHO CHKAET WX YYBCTBUTESBHOCTb K
N3MEHEHWIO TEYEHWI, Hanpumep, Npu NOBOPOTaX CyaHa.



BHeceHune nonpaBok B METOAMKY NpeobpasoBaHus UCXOQHOTO CUrHana SNeKTPOMarHUTHOrO AaTyumka,
YUUTBIBAKOLLMX NEPEYNCNEHHbIE Bbille (hakTopbl, BIUSIOWME HA BENUYMHY MOTPELUHOCTH, U YCOBEPLLEHCTBO-
BaHME KOHCTPYKLMW MHOTFOKOMMOHEHTHbIX JATYMKOB MO3BOMINT MOBLICUTL TOYHOCTb UX M3MEPEHWN. YBenuye-
HWe TOYHOCTW MO3BOMUT UCMOSb30BaTh YCTPOMCTBA, OCHOBAHHbIE HA 3NEKTPOMAarHUTHOM METOAE U3MEPEHUN,
B CUTyaumsix, rae HeobXoaMMO TOYHOE W OOHOBPEMEHHOE M3MEPEHWE ABYX UIM TPeX KOMMOHEHT CKOPOCTH,
HanpuMmep, Npy LWBAPTOBKE CyAHA WMNW NPOBEAEHWM Pa3nnyHbIX UCCReaoBaTenbCkux paboT Ha NOABOAHBIX
annapatax [2]. Takum obpasom, npobnema MOBbLILLEHNS TOYHOCTU OJHOBPEMEHHOTO N3MEPEHUSI HECKOIbKMX
COCTaBNALLMX CKOPOCTM CYL0B B MOPCKOW BOZE SBNSAETCS akTyanbHOM [4].

C BONPOCOM YIyuLLEHNS NapamMeTpPOM AaTymka CKOPOCTH CYOOB CBS3aH MaTEHT Ha 4BYXKOMMOHEHTHbIN
AaTuuK U3MEPUTENS CKOPOCTM SNEKTPONPOBOASLLEN XUAKOCTM [5].

V1306peTeHne OTHOCUTCS K U3MEPUTENBHOM TEXHUKE, @ UMEHHO K 9NEKTPOMarHUTHLIM YCTPOMCTBAM Ans
N3MepEHNst CKOPOCTM 3MEKTPONPOBOASLLEN XKUAKOCTU, N MOXET ObiTb UCMONb30BAHO AN MBMEPEHNS CKOPO-
CTH, Hanpumep, CyaoB. TeXHMYECKUM pe3ynbTaToM, JOCTUraeMbiM NpK OCYLLECTBEHUN 3asBSEMOro 13ob-
peTeHuns, ABNSETCA NOBbILLEHNE YYBCTBUTENBHOCTM ABYXKOMMNOHEHTHOIO AaTuMKa U3MEPUTENS.

CyLHOCTb M306pETEHNS NOSACHAETCS YEPTEXOM (PUCYHOK), rae N306paxeH ABYXKOMMOHEHTHbIN AaT4MK
N3MepUTENS CKOPOCTW 3NEKTPONPOBOAALLEN XuakocTh. B Touke C npeacTaBneHo hopMmnpoBaHne anexkTpuye-
CKOrO Monsi.

V1306peTeHne COAEPXUT MarHUTHYIO CUCTEMY, COCTOSAILLYIO M3 cepaeyHuka (He 0603HayeH) u 0BMOTKM
BO36YaeHMs 3, 1 ABe napbl aNekTpoaoB 4 n 2. CepaeyHuK (OH e MarHMTONPOBOA) BbIMOMHEH NATUCTEPXHE-
BbIM M BKIOYaeT B ce0S LEHTpanbHbIN CTEPXEHD 5, YeTbipe BOKOBbLIX CTEPXHA 1 M OCHOBaHWe 6 B hopme
KpecTa. LieHTpanbHbIn CTepXeHb 5 UMeeT LMMHAPUYECKyo (hopMy, ero BepXHWU KOHeL, BbINOMHEH B BUAe
nonycgepsl. ObmoTka Bo36YyKaeHMs 3 pa3MeLleHa Ha LieHTpanbHOM cTepxHe 5. [1Be napbl anekTpogos 4 u 2
OPUEHTUPOBaHbI Ha MOBEPXHOCTW AaTyMka BAOMb B3aWMHO NEPNEHOMKYNSPHBIX OCEN, NMPUYEM Kaxibld 13
aneKTpoaoB 4, 2 pa3mMeLleH mexay 6okoBbIM 1 1 LeHTParbHbIM 5 CTEPXHSMM U BbINOMHEH B BUAE CETMEHTA
cthepbl. OT anekTpoaoB 4 v 2 NpeayCMOTPEHO MOAKMIOYEHME K BXOAY U3MEPUTENS CKOPOCTM 3NEKTPONpOBO-
AsLLen Xuakoctu (He 0603HayeHo) [5].

[1BYXKOMNOHEHTHbIN JaT4MK U3MEPUTENS CKOPOCTM 3MEKTPONPOBOASLLEN XMAKOCTI paboTaeT cneayto-
WM obpasom.

[Mpu NponyckaHWW SNEKTPUYECKOro ToKa Yepe3 0BMOTKY BO3BYKAEHUS 3 B LiEHTpanbHOM CTEpXKHE 5
BO3HWKAET MarHUTHbI NOTOK, KOTOPbIA PacLLEensniseTcsl Ha YeTbipe OANMHAKOBbLIX MOTOKA, 3aMbIKAKLLMXCS Ye-
pe3 BO3AyLWHble MPOMEXYTKM Ha BOKOBblE CTEPXHM 1 1 OCHOBaHWe 6. OTW NOTOKU 0BTEKaKT HapyXHYK Mo-
BEPXHOCTb ANEKTPOAO0B 4 1 2, pa3MELLEHHbIX B BO3AYLUHbIX NPOMEXYTKaX. [1py pasMeLLleHny aTunka B dnek-
TPONPOBOASALLEN XNAKOCTM Takum 0Bpa3om, YToObl BEKTOP ee CKOpOoCTM Obin napanneneH nnockoCTU anek-
TPOAOB 4, 2, B XWAKOCTU BO3HWKAET 3N1EKTPUYECKOE None, KOTOpoe (hopMUPYET Ha 3neKTpoaax 4, 2 Hanpsixe-
HWe, NPONOPLIMOHANBHOE CKOPOCTM XUOKOCTM.

[aTUcTepXxHeBas MarHUTHas cucTema ¢ 0bMOTKOM BO3BYXOEHNS Ha CpeaHel YacTu cepaeyHuka nos-
BONSIET pacLLennsaTb MarHUTHbIN NOTOK, CO34aHHbIN OOHON 0BMOTKOM BO3BYXAEHMS, Ha YeTbipe OAMHAKOBbIX
paboumx MarHMTHbIX NOTOKA W NOMYYMTb AOCTATOMHO NPOCTYH ABYXKOOPAMHATHYIO CTPYKTYPY AaTyMKa 3me-
pUTENS CKOPOCTM AMEKTPONPOBOAALLEN XNAKOCTH.

HepocTaTkamu 3TOr0 naTeHTa ABNSOTCS:

— Hanuyue pasoMKHYTOTO MarHWUTHOMO MoTOKa B 06MACTW, A€ MarHWUTHbIA NOTOK, NPOMAS LeHTpanb-
HbI CTEPXKEHb, PacLLUENnseTcs Ha GOKOBLIE CTEPXHM, YTO CYLIECTBEHHO CHIKAET MHTEHCUBHOCTb MOTOKA;

— WCTOYHMK HanpshKEHWsl, CHUMAEMOro ¢ AaTymka, 0brnafaeT GonblUMM BHYTPEHHUM COMPOTUBNEHN-
eM, OnpefensieMbIM napamMeTpamn cpeabl;

— KOHCTPYKUMA KpenneHua U3MEepUTENbHbIX 3MEKTPOOO0B HE OnpeaeneHa, cneaoBaTesibHo, Tpe6yeT
nHAMBMAOYanbHOro nogxona c y‘-IéTOM €€ MUHUMANbHOrO BNMSHWA Ha 0BTeKaHue gartyumka.
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ﬂ,ByXKOMI’IOHGHTHbIVI AATYNK U3SMepuUTena CKopoctu SJ'IeKTpOI'IDOBOD,FILIJ,el;l XXMOKOCTU

I'Ipe,u,naraeTCH HOBaA KOHCTPYKUWA OaTyuka, B KOTOpOVI NOYTK NOJSTHOCTbIO 3aMKHYT pa6oqm71 MarHuT-

HbI NOTOK, YTO CyLLECTBEHHO YBENMYMBAET WHTEHCMBHOCTb MArHUTHOrO Nons B pabouyeit 30He U3MEPEHUS
CKOPOCTY 3MEKTPONPOBOASALLEN XKMAKOCTU W 3TO 3HAYNTENBbHO YBENMWYMBAET YyBCTBMTENBHOCT AaTuMka W3-
MepuTens. MopaboTas Hag 06TeKkaHMEM XMAKOCTBIO AaTynka, MOXHO YATK OT Tak Ha3biBaeMOi BUXPEBON Lie-
noykn Kapmara [6]. Mpeanaraemas HoBasi KOHCTPYKUMS B 3TOW CTaTbe He MPUBOZMTCSH, T.K. HE MpoLuna aKc-
NEPTHYIO OLIEHKY.
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