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B aAre3aTope MOAenH KOJineKTHBHOrO yeKOpHTen.H HOHOB 
OHMY OHJIH 6Lin npoaeAeH P.HA 3KenepHMeHTOB no ueene
AOBaHHIO 3axaaTa nyl.JKa. CueTeMa HH)KeJ<nHH noApo6Ho pae
eMoTpeua B pa6oTe /1/ • HH)Ke MLI OeTaHOBHMe.H Ha oeHOBHLIX 
3KenepHMeHTanLHLIX pe3ynLTaTaX, nonyl.JeHHLIX npH pa6oTe 
e nyl.JKOM B noeneAHee apeM.H. 

B HenonL3yeMOB eHeTeMe KOnHl.JeeTBO 3aXBal.JeHHLIX 
3neKTpOHOB AOn)KHO 6LITL npoOOpUHOHanLHO eKopoeTH Ha
paeTaHH.H MarHHTHoro non.H, TO ecTL uanp.H)KeHHJO, npHKna
ALIBaeMoMy K BHTKaM 6LICTporo non.H. 0AHaKO BO BpeM.H 
pa60TLI e TaKOB CHCTeMOB MLI Ha6nJOAanH MaKeHMYM 3a
XBal.JeHHLIX l.JaCTHU npH OOpeAeneHHLIX HaOp.H)KeHH.HX, npH'-IeM 
c AanLHeiiwHM yaenuqeuueM uanp.H)KeHHS 3axaaT yMeHLwan
cs. KpoMe Toro, ua6nroAaeTcs 3axaaT 3neKTpouoa B no
CTOSHHOM MarHHTHOM none, KOTOpLIB MLI Ha3LIBaeM auo
ManLHLIM. .liLJnO BLISCHeHO, '-ITO aHOManLHLIB 3aXBa T OpOHC
XOAHT H B 6LieTpOM none. 

)J;ns BLISCHeHHS ycnOBHB aHOManLHOrO 3aXBa Ta H onpe
AeneHHS 34MtleKTHBHOeTH pa60TLI HH)KeJ<nHOHHOB CHCTeMLI 
npoBeAeHLI 3KenepHMeHTLI c nyl.JKOM pa3HOB AnHTenLHOCTH 
H aMOnHTYALI. )J;nHTenLHOCTb HH)KeKTHpyeMoro nyqKa eo
eTaBnSeT 18-200 HCe K npH HH)KeKTHpyeMOM B KaMepy 
aAre3aTopa ToKe OT 10 AO 40 A. H3MeHeHue AnHTenLHoeTH 
DYl.JKa ocymecTBnsnOCb C nOMOIULIO OTKnOHSIOJJ.UIX nnaCTHH, 
noMemeuuLIX a 3neKTpouonpoaoAe. Ha nnaeTHHLI noAaaanoeL 
nocTosuuoe 3anuparomee uanps)KeHHe H HMnynLcuoe uanps
)Keuue o6pa Tuoii nonspuocTH. CxeMa cl>opMupoaauus HMnynLe
HOrO HaOp.H)KeHHS npHBeAeHa Ha puc. J. )J;nHTenLHOeTL HM
nynbca onpeAenseTes AnHHOB cl>opMHPYIOIUeB nHHHH. 3Ta 
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Puc. 1. CxeMa ~opMupoeaHuJI uMnyAbca moKa nyt~Ka npou3-
eoAbHOil OAUIIIeAbHOCIIIU. ck, Lk, Rk- KOppeKIIIUPYIOJI#Ue eM
KOCIIIb, UHOYKIIIUfJHOCIIIb U conpomueAeHue. C - OCHOfJHaJI ~op
MUPYK>U#QJI eMKOCIIIb. p - conpomueAeHue Hazpy3Ku. C 1 , C:r
- pa3oeAumeAbHbJe KOHOeHcamopbJ. 1 - o6ocmpRIOJI#aJI KOaK
cuaAbHaJI AUHUJI Ha ~eppumax. 2 - KOPOIIIK03aMKHYIIaJI KOaK
CUQAbHQJI AUHUJI Ha ~eppumax. 3 - 01/JKAOHJIK>U#Ue nAaC11JUHbJ, 
fJbJnOAHeHHbJe 6 euc)e nOAOCKOfJOU AUHUU. 

Puc. 2. HMnYAbC •oKa nyt~Ka. Pa3eep•Ka - 50 HCeK/cM. 
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CHCTeMa n03BOnJina H3MeHJITh B IIIHpOKHX npe,nenax ,nnHTenh
HOCTh H aMnnHTY.LJ.Y TOKa ny'IKa. HMnynhC TOKa nOKa3aH 
Ha puc. 2. 

B KaMepe a,nre3aTopa Cy~eCTByeT CHCTeMa UHnHH,D;pOB 
<l>apa,neJI, no 3BonJIJOIUaJI KOHTponHposa Th ny'IOK Ha sxo.ne 
B KaMepy, Ha 3a6poce nocne nepsoro o6opora, a TO 'IKe 
MaKCHMyMa 6eTaTpOHHhiX KOne6aHHH, a TalOKe Ha pa,n;Hycax, 
MeHLIIIHX pa,n;Hyca HH)I(eKUHH Ha npOH3BOnhHOM a3HMyTe 
/a3HMyranLHLIH UHnHH,np/. TaKoii Ha6op UHnHH,npos n03BOnJI
er onpe,nenHTL napaMeTphl ny'IKa snnoTL .no rpeTLero o6o
pora B nOCTOHHHOM MarHHTHOM none. 

CHcTeMa <lJopMHposaHHH HMnynLca 6Licrporo nonH .naer 
B03MO)I(HOCTh OCyll(eCTBnHTh 6LICTphiH c6poc 3aXBa'leHHhiX 
3neKTPOHOB B 3a,naHHLIH MOMeHT speMeHH 111. Bo3HHKaro~ee 
TOpM03HOe y - H3ny'leHHe perHCTpHpyeTCJI <1>3Y. 3THM cno
co6oM Mhl onpe.n.enJieM napaMeTphl KonLua nocne 1 cryneHH 
C)l(aTHJI. JaBHCHMOCTh BenH'IHHhl HH.LJ.YKUHH 6LICTporo nonH 
or pa,n;Hyca npHse,neHa B pa6ore /1 I. Pe3ynLTaTLI H3MepeHHH 
HMnynLca roKa 6LicTporo nonJI no speMeHH /rnaBHLIM o6pa-
30M, ero 4JpoHra/ npHse,neHLI a pa6ore 121 . Ilony'leHHLie 
,naHHhle no3BOnHnH C ,D;OCTaTO'IHOH TO'IHOCThiO onpe,nenJITh 
B Ka)I(,D;hiH MOMeHT BpeMeHH Ha <lJpOHTe HMnynLCa BenH'IHHY 
HH.LJ.YKUHH no ee H3BeCTHOH senH'IHHe Ha aMnnHTy,ne TOKa, 
KoropaJI onpe,nenxnacL no ny'IKY Ha pa,n;Hyce HH)I(eKUHH 
R. = 40 CM. )J;nH 3Toro ycraHaBnHsanocL pasHosecHoe 

IU 

nOCTOHHHOe MarHHTHOe none, COOTBeTCTBYJOIUee pa,n;HyCy 
40 CM. JaTeM TOK B BHTKaX 6LICTporo nonH BKnJO'IanCH Ha 
1 MKCeK paHLIIIe ny'IKa, B pe3ynLTaTe 'lero ny'IOK HH)I(eKTH
posanCJI Ha nnaro 6LicTporo nonx. BenH'IHHY nocTOHHHoro 
nonH yMeHLIIIaJOT .no rex nop, noKa cyMMapHoe MarHHTHoe 
none craHeT pasHosecHLIM. Pa3HHUa Me)l(,ny senH'IHHaMH 
pasHosecHoro nonJI H nony'leHHoro nocTOHHHoro nonJI pasHa 
BenH'IHHe HH.LJ.YKUHH 6LICTpOrO nonH Ha aMnnHTy,ne TOKa. 

KanH6poBO'IHaJI KPHBaH I puc. 3/ no3sonxna c .nocraTO'IHOH 
TO'IHOCThiO onpe,nenHTh B 3a,naHHhiH MOMeHT BpeMeHH BenH

'IHHY 6LICTporo nonJI npH pa3nH'IHhiX HanpJI)I(eHHHX. 
Hccne,noBaHHJI aHoManLHO 3axBa'leHHLIX ny'IKOB 6LinH 

npoBe,D;eHhl npH HH)I(eKUHH ny'IKa ,nnHTenLHOCThiO 200 HCeK 

B nOCTOJIHHOe none. JaBHCHMOCTh BenH'IHHhl aHOManLHOrO 
3aXBaTa OT BenH'IHHhl nOCTOJIHHOrO nonJI npHBe,D;eHa Ha 
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puc. 4. AHoManLHLiii 3axBaT Ha'IHHaeTcJI npa paBHOBecuoM 

none. llpa npeBLimeHHH BeJIH'IHHLI paBHOBecHoro nonJI 6onee 

'leM ua 20~, BXO.IUILie napaMeTpLI ny'II<a 3Ha'IHTenLHO H3-

MeHJinHCL. Pa3MepLI I<OnL~a. o6pa3}'10lllerocJI B pe3ynLTaTe 

aHOManLHOrO 3aXBaTa, 3Ha'IHTenLHLI /10-12 CM B Ce'leHHH/, 

H 3aXBaT conpOBO~aeTCJI noTepJIMH 3HeprHH H3 npO.D;OnLHOro 

)];BH>KeHHJI Ha 11-13~. 3I<cnepHMeHT n03BOnJin C.D;enaTL 

BLIBO)]; 0 TOM, 'ITO .D;nJI CYllleCTBOBaHHJI aHOManLHOrO 3aXBaTa 

)];OCTaTO'IHO 06ecne'IHTL "npoMaWI<y" 3nei<TpOHOB Ha nepBOM 

o6opoTe. ~anee 6Lina npoBepeHa 3~ei<THBHOCTL aHoManL

uoro 3aXBaTa B 3aBHCHMOCTH OT BpeMeHH CYllleCTBOBaHHJI 

ny'II<a, CBJI3aHHOrO C 6eTaTpOHHLIMH I<One6aHHJIMH. ~nJI 

3Toro nyqoi< HH>Kei<THpoBancJI Ha nnaTo 6LicTporo nonJI. 

H3MeHJIJI COOTHOWeHHe Me~y BeJIH'IHHaMH nOCTOJIHHOrO H 

6LICTporo noneii:, MO>KHO nony'IHTL pa3nH'IHLie BeJIH'IHHLI 

noi<a3aTenJI cna.D;a n cyMMapHoro MarHHTHoro nonJI Ha nony

'laiOlllHXCJI paBHOBeCHLIX op6aTax npa HH>Ke~HH. Xapai<TepHaJI 

I<pHBaJI BenH'IHHLI aHOManLHOrO 3aXBaTa B 3aBHCHMOCTH OT 

BenH'IHHLI nOCTOJIHHOrO nOnJI npH ciJHI<CHpOBaHHOM HanpJI>KeHHH 

6LicTporo nonJI npaBe.D;eHa Ha puc. 5. AHanH3 3Toii 3aBaca

MOCTH noi<a3LIBaeT, 'ITO aHOManLHLIH 3aXBaT Ha'IHHaeTCJI 

TOr.D;a, I<Or.D;a CYMMapHoe MarHHTHOe none CTaHOBHTCJI paB· 

HLIM paBHOBeCHOMY, H npei<palllaeTCJI, I<Or.D;a n Ha paBHO

BeCHOH op6HTe yMeHLWaeTCJI )1;0 0,2-0,1, 'ITO COOTBeTCTByeT 

ra6ena nyqi<a Ha nepBOM o6opoTe. Ha puc. 6 npHBe.D;eHa 3a

BHCHMOCTL nony'laiOlllHXCJI Mai<CHManLHLIX BenH'IHH aHO

ManLHoro 3axBaTa .D;nJI pa3HLIX HanpJI>KeHHii 6LICTporo nonJI. 

Mai<CHMYM Ha 3TOM pHCYHI<e COOTBeTCTByeT Tai<OH onTH· 

ManLHOH I<OM6HHa~HH nOCTOJIHHOrO H 6LICTporo noneii:, npH 

I<OTOpOii: BCne.D;CTBHe 6eTaTpOHHLIX I<One6aHHH ny'II<a cy

llleCTByeT Mai<CHManLHOe 'IHCnO 060pOTOB, COOTBeTCTB}'IOlllee 

Mai<CHManLHOMy 'IHCny "npoMaXHYBWHXCJI" 'faCT~. 3TOT 

>Ke BLIBO)]; nO.D;TBep~aeT 3aBHCHMOCTL BeJIH'IHHLl aHOManLHO

ro 3aXBaTa OT TOI<a ny'II<a Ha BXO.D;e npH OnTHManLHOH I<OM· 

6aHa~HH nocTOJIHHoro H 6LicTporo noneii I puc. 7/. lip a 

pa6oTe C ny'II<OM .D;nHTenLHOCTLIO 200 HCeK Ha ciJpOHTe 

6LicTporo nonJI Bcer.D;a Ha6nro.D;anacL auoManLHO 3axBa'leH

HLie 'laCTH~Ll. 3TO CBJI3aHO C TeM, 'ITO .D;JIHTenLHOCTL ny'II<a 

nepei<pLIBaeT mapoi<yro o6nacTL ciJpoHTa 6LicTporo nonJI, 

B pe3ynLTaTe qero Bcer.D;a cyllleCTB}'IOT qacT~LI, I<OTOpLie 
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Puc. 9. BeAU'lUHa aAmAumyobJ UMnyAbca 3apJIOKU a3uMymaAb
Hozo llUAuHopa A 3n u cuzHa/la c1>3Y A<t>3 Y npu pa3AU'lHbJX 
paouycax Q3UMY1/JU/lbHOZO llU/lUHOpa. 

He ,IJ;On:>KHbl 3aXBaTLIBaTLCJI 6biCTphlM llOJieM BCJie,IJ;CTI~He 

MaJIOH CKOpOCTH ero HapaCTaHHJI, HO ,IJ;JIJI KOTOpbiX BblllOJI

HJIIOTCJI ycnoBHH aHoManLHoro JaxoaTa. AHoMaJILHO 3a

xoa'ieHHhle qacTHUhl 3Ha'iHTenLHO yoenaqaoaiOT ceqeHae 

o6pa3yiOII.(ero Kon~oua, no3TOMY 6hlnH npooe,neHhl 3Kcnepa

MeHTLI ,IJ;JIJI BblJICHeHHJI YCJIOSHH MaJIOCTH aHOManhHOrO 3a

XSaTa. 0Ka3aJIOCh, 'iTO yMeHLWeHHe ,IJ;JIHTeJILHOCTH nyqKa 

JISJIJieTCJI He06XO,IJ;HMhiM, HO He ,IJ;OCTaTO'iHblM yCJIOSHeM 

MaJIOCTH aHOMaJILHOrO 3aXSaTa. llpH ,IJ;JIHTeJILHOCTH nyqKa 

18 HCeK 6blJIO ycTaHOSJieHO, 'iTO aHOMaJILHblH 3aXSaT uaqa

HaeTCJI llpH onpe,neneHHOM opeMeHH 3a,nep)l(l(H llY'iKa OTHO

CHTeJILHO SKJIIO'ieHHJI 6blCTpOrO llOJIJI. llpH MeHLWeM speMe

HH 3a,nep>KKH auoManLHhiH 3axsaT npaKTH'ieCKH npeKpamancJI. 

~nH nposepKH nyqoK HH>KeKTHposancH Ha nnaTo 6blCTporo 

llOJIJI, aMllJIHTy.IJ;a KOTOpOrO pasHa SeJIH'iHHe 6blCTpOrO llOJIJI 

S MOMeHT speMeHH HH>KeKI.(HH. TaKHM o6pa30M, see YCJIOSHJI 
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HH:lKeKD;HH llriKa COXpaHJIIOTCJI, KpoMe npOH3SO,IVIOH 6WCTpo

ro llOJIJI no speMeHH. 0TCYTCTSHe CHrHana C CI»3Y yKa3WBaeT 

aa npasanLHOCTL sw6opa pa6oqei TO'iKH aa «llpoHTe 6wcTporo 

ITOJIJI ITO OTHOWeHHIO K aHOManbHOMy 3aXSaTy. B BW6paHHOM 

pe>KHMe pa6ono~ aa6nro.nancB 3axsaT qacTHU, nponopl.(Ho

aanLHWH aanpJI>Ke'HHIO 6wcTporo nong I puc. 81. B 3TOM >Ke 

pe)I{HMe npose.n:eaa xana6posxa caraana CI»3Y oT qacna 

3axsaqeHHhiX qacTRU. ~JIJI :noro onpe,nengncg 3apJ1.D; swca

,IJ;HBUIHXCJI Ha a3HMyTam.HWH :QHJIHH.D;p 3JleKTpOHOB S 3aBHCH

MOCTH OT pa,nayca. ConOCTaBJIJIJI yNeHI.WeHHe CBrHana C 

W3Y H yseJIH'ieHHe CHrHana C a3HMYTanbHOrO l.(HJIHH,IJ;pa, 

onpe,nenJIJOT Kana6posxy carHana ~3Y I puc. 91. Kpoue Toro, 

Ha Ka>K,IJ;OM pa,nayce Heo6XO,IJ;HMO KOHTPOJIHpOBaTh ypOBeHh 

3apJI.D;KH a3HMyTaJihHOrO l.(HJIHH.IJ;pa 3JleKTpOHaMH C 60JihWOH 

aMUJIBTY.IJ;OH 6eTaTpOHHhlX KOJie6aHHH, KOTOpWe 3apJI)I{aJOT 

l.(HJIHH.IJ;p S MOMeHT HH>KeKllHH llY'iKa. llpH pa6oTe C llY'iKOM 

Manoi ,IJ;JIHTeJILHOCTH 118 HCeKI 'iHCJIO TaKHX 'iaCTHI.( 6WJIO 

aesell!lxo. Yxa3aHHwii KOHTpon~o npoBO.IUIJICJI npa HIDKeKUHH 

llriKa Ha UJiaTO 6WCTporo llOJIJI, aMUJIHTy,D;a KOTOporo pasHa 

BeJIH'iHHe 6wcTporo nong s MOMeHT speMeHH HH>Kexuaa. 

Onpe.n:eneHawii TaKHM o6pa30M xo34xtiBUHeHT 3ax:saTa qacTHU 

6WCTpWM llOJieM B pe>KBMe OTCYTCTBBJI aHOManhHOrO 3aX:&aTa 

COCTaBJIJieT OKOJIO 30~. 3Ta SeJIB'iBHa HaXO.D;BTCJI 

B XOpOWeM COOTBeTCTSHB C pacqeTOM .D;JIJI nonyqaeMOB CKO

pOCTB HapacTaHBJI 6WCTporo llOJIJI. ll03TOMY MO>KHO O>KB

,D;aTh, 'iTO npB yBeJIB'ieHBB CKOpOCTB HapacTaHBJI 6WCTporo 

llOJIJI S pe>KHMe OTCYTCTSBJI aHOManbHOrO 3aXBaTa Mhl nony

'iBM yseJIB'ieHBe K034xtiBUBeHTa 3axBaTa. 

B 3aKniO'ieHBe aSTOpW C'iBTaJOT CSOBM npHJITHWM .D;OJirOM 

Sblpa3BTh 6naro.n:apHOCTh H.ra6aHI.(y, x.rypaqy, A.K.Ka

MBHCKOMY, C.r.CTel.(eHKO 3a yqacTBe B o6cy~eHBJIX pe-

3YJII.TaTOB B SCeMy KOJIJieKTBBy CeKTOpa 3a llOMOmh B pa-

6oTe. 
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