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8 &,llre3&Tope MO,IleJIB ICOnneiCTBBHOrO yCICOpBTen.ll BOHOB 

OHMY OH.JIH 6:wJIB npose,lleH:w ocHOBHWe :nccnepaueHT:W 

no tKJpuBpOBaHBIO, ClK&TBIO B npe,llBapBTeJIJ.HOMY yciCopeHBIO 

3neiCTpOHHOrO ICOnloll&, HarpYlKeHHoro BOHaMB /1/. KOHCTpyiC· 

TBBHO &,llre3&TOp npe,llCT&Bn.118T co6oi B3rOTOBneHH)'IO B3 

HeplK&BeiOIIlei CTaJIB BaiCYYMH)'IO IC&Mepy, B ICOTOpoi pac • 

nonolKeH:W O.llHOBBTICOB:We IC&TYJIIICB, C03.1l8lOIJllle BMnym.CHOe 

uarHBTHoe none. B nocne,llHee speu.11 uarHBTHa.ll cacTeua 

ClK&TB.II HeO.IlHOICp&THO MO,IlepHB3&pOBan&Cio B B H&CTO.II~e· 

BpeM.II COCTOBT B3 cne,ll)'IO)JlllX y3nOB: 

1. CHcTeua BHlKeiCilBB - nocTO.IIHHoe uarHBTHoe none 

B nepeueHHOe none 1 cTyneHB ClK&TB.II /TaiC Ha3:wsaeuoe 

6:wcTpoe none/. 

2. CacTeua ICounpeccBB - nepeueHH:We uarHBTH:we non.11 

II B III cTyneHel ClK&TB.II, o6ecne'IBB8lOIJllle MBHBManJ.H:wl 

p&.llHYC ICOnloll& B Me,llB&HHOi nnOCICOCTB npB6JIB3HTenJ.HO 

4,5 CM. 

3. CBCTeMa ICOMneHC&IlBB BCIC&lKeHB.II M&rHBTHOrO nonJI 

Ha cT:wiCe a,llre3aTopa B nepexo.llHoro yqacTICa. 

0CHOBH:We napaueTp:W Tpex CTyneHei ClK&TBJI B KaTymeiC 

noCTO.IIHHOrO non.11 npBBe,lleH:W B •a611. 1. PacnonolKeHBe BBT • 

ICOB B:W6BpanOCio B3 ycnOBB.II o6ecne'leHB.II 4KJICYCBpOBICB 

(0< n < 1} B HelKenaTem.HOCTB npoxolK,IleHBJI pe3oHaHca 

n=0,5 Ha BCeX 3Tanax ClKaTB.II. ,nJIJI paC'IeTOB BCnOnJo3yeTC.II 

nporpauua, no3BOnJIJO~.II 3HaTJo see napaueTp:w KOnJolla 

B BHemHero non.11 B 3&BBCBMOCTB OT H&'lani.H:WX yCnOBBi. 

Kpoue Toro, B nporpauue onpe,llen.lleTC.II 'IBcno HaiConneH

H:wx HOHOB B3 ocTaTO'IBoro ra3a B ICauepe a,llre3aTopa 

B 3aBBCBMOCTB OT ,ll&BneHH.II ra3a B napaueTpOB 3neiCTpOH· 
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a oro KOnLna 12 I. R- a n • TpaeKTopHH AJIJI Bb16paaaoii 
eaeTeMbl e:lKaTHJI npHBe~eHLI aa puc. 1. B pae'leTax Y'ITeHo 
3KpaHHpyiOIUee ~eiieTBHe KaMepbl a~re3aTopa KaK H~eanLHO 
npoBo~JIIUero 3Kpaaa. MarHHTHble H3MepeHHJI noKa3ana xo
powee eooTBeTeTBHe 3KenepaMeHTa H pae'leTa ~nJI paenpe
~eneHHJI MarHHTHoro nonJI no p~ayey Ka:lK~oii H3 eTyneaeii 

e:lKaTHJI /eM., aanp., puc. 2/. 
Bee BHTKH H3rOTOBneHLI H3 Me~HLIX WHH. KoHeTpyKUHJI 

KpenneHHJI BHTKOB H TOKOBLIX DO~BO~OB B OeHOBHOM onpe~e • 
nJieTeJI BX enoeo6HOeTLIO BLI~ep:lKBBaTL B03HHKaJOIUHe npH 
npOXO~eHBB TOKa B BBTKaX MexaHB'IeeKBe Harpy3KB, oeo· 
6eaao eyiUeeTBeHHble ~nJI BBTKOB III eTyneaa e:lKaTHJI. 
Heo6xo~HMOeTL ManoeTH a3BMyTanLHLIX BeKa:lKeHBii Mar
HBTHOrO nonJI TOKOBLIMB DO~BO~aMB B o6naeTB eyiUeeTBO· 
BaHBJI nyqKa npBBO~HT K ~ODOnHBTenLHbiM Tpe6oBaHBJIMHa 
KOHeTpyKUBIO B paenono:lKeHBe no~BO~OB. 061UHH BB~ TOKOBLIX 

\\ /~ 
~/ ~ 
~ ,.,.. __ _:'~ 
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Puc. 1. R- u n - •paeKmopuu. MaKCUMaAbHblii IIIOK e eumKax 
II c•yneHu - 30 KA /Kpuea.R 1/ u 50 KA /Kpuea.R 2/. 
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Puc. 2. PacnpeoeAeHue MaZHUIIIHozo no11.11 no paouycy. 
- •eopelllu'lecKaJI KpueaJI 6e3 y'lellla 3KpaHupoeaHUJI; 

- •eopeiiiU'lecKaJI KpueaJI c Y'leiiiOM 3KpaHu-
poeaHuJI; -· -·-·- - pe3y11t.111a•r.r U3MepeHuu. 

BBTKOB UOKa3aH Ha puc. 3. Ha 3TOM )l(e PBCYHKe BBAeH 

KOppeKTBpyro~i BBTOK /npOT~eHHWH B aKCBaHhHOM Ha

npasneHBB B BKmo'leuuwit nocneAOBaTenhBO c III cTyneHhiO 

C)l(a TBJI/, CBy)l(a~i ABJI KOMUeHCa.QBB BCKa)l(eHBJI nepeMeH

HOrO MarHBTHOrO UOBJI MeTannB'leCKOH CTeHKOH Ha CTWKe 

aAre3aTopa B nepexoAUoro yqacTKa. 

BWBOA KOBh~a OCYIQeCTBnJieTCJI UOCpeACTBOM CHJITBJI 

M8.rHBTHOrO 6aphepa B C03AaHBJI CUaAaiOJQero B aKCBaHhHOM 

uanpasneHBB MarHBTHoro nonJI· / 3 /. 3To AOCTBraeTCJI uapy

meuBeM CBMMeTpBB pacnpeAeneHBJI MarHBTHOrO UOBJI OTHO· 

CBTeBhHO MeAHaHHOH UBOCKOCTB B pe3ynhTaTe 3aKopa'IBBa" 

HBJI /myHTBpOBKB/ UOBOBBHW BBTKOB Ill CTyneHB C)l(aTBJI 

6 

Puc. 3. 06111uii euo KOHCIIIPYKJIUU u pacno11oxeHUJ1 eumKoe e 
aoze3a111ope. 

CO CTOpOHW KOppeKTBpyromero BBTKa. B myHTBpOBaHHOH 

UOBOBBHe BBTKOB BeBB'IBHa TOKanpaKTB'leCKB He MeHJieTCJI 

3a BpeMJI CHJITBJI MarHBTHOrO 6aphepa B BWBOAa KOBh~a. B 

HemyHTBpOBaHHOH UOBOBBHe TOK UPOAOB)I(aeT HapaCTaTh. 

ll~paMeTpw III cTyneHB C)l(aTBJI noAo6pauw TaKBM o6pa3oM, 

'1To6w BWBOAHOi ypoBeHh onpeAenJincJI myHTBposaHHWMB 

BBTKaMB B cllopMBpOBaBCJI B OCHOBHOM paHhWe, 'I eM CHBMa • 

eTCJI 6aphep. HapaCTaHBe TOKa B HemyHTBpOBaHHidX BBTKaX 

UpBBOAHT K CMeJQeHBIO KOBh~a B aKCBaBhHOM HanpasneHBB 

C OAHOBpeMeHHWM aABa6aTB'IeCKBM yMeHhWeHBeM rny6BHLI 

noTeH~BanhHOi JIMLI. CyJQecTByeT MaKCBManhHO B03MO)I(HOe 

speMJI WYHTBpOBKB t max , npB KOTOpOM Ha paABYCe BLIBOAa 

KOBh~a npOBCXOAHT CHJITBe MarHBTHOrO 6aphepa B MOMeHT 

AOCTB)I(eHBJI MaKCBMyMa TOKa. lionee paHHee BpeMJI myHTB· 

pOBKB npBBOAHT K yMeHhWeHBIO BLIBOAHOrO ypOBHJI Mar· 

7 



HHTHoro nonJI. Ilo:noMy cna~aiOIQee MarHHTHoe none c MH
HHManLHbiM rpa~HeHTOM rilopMHpyeTCJI ~JI MOMeHTa WYHTH • 
pOBKH t max • IlpH 3TOM nonyqaeTCJI, 'ITO npH myHTHpOBKe 
B MOMeHTLI BpeMeHH n03>Ke t max KOnL~O He BbiBO~TCJI 
BCne~CTBHe COXpaHeHHJI noTeH~anLHOH JIMbl, a npH 6onee 
paHHHX MOMeHTaX myHTBpOBKH nocne CHJITHJI MarHHTHOrO 
6apLepa oHo ~BH>KeTcJI. B cn~aiOIQeM none c 6onLWBMH 
rpa~HeHTaMB, npH'IeM nOJIBnJieTCJI B03MO>KBOCTL OTpa>KeHHJI 
KOnL~a OT MarHBTHoro 6apLepa, co3~aaaeMoro 3a~aHHbiM 
noneM nepexo~Horo yqacTKa. 3To no~qepKHBaeT Ba>KHOCTL 
npaBHnLHOrO Bbi60pa MOMeHTa WYHTHPOBKH H COOTBeT
CTBYIOIQero rllopMHpoaaHHJI cna~aiOIQero MarHHTHoro nonJI. 

Cna~aiOIQee MarHHTHoe none npu BbiBO~e KOnL~a JIBnJieT
cJI cyMMOH HMnynLCHLIX noneii, C>KHMaiOIQBX 3neKTpOHHOe 
KOnL~O, H nonJI nepeXOMOrO y'laCTKa C 'laCTOTOB, CyiQeCT
BeHHO MeHLWeB 'laCTOTLI HMnynLCHbiX noneii C>KaTHJI. Ilone 
nepexo~Horo yqacTKa qacTH'IHo 3KpaHapyeTcJI cTeHKaMH 
a~re3aTopa H CyiQeCTBeHHO B o6naCTH BbiBO~a KOnL~a. )J.nJI 
CTLIKOBKH HMnynLcHoro nonJI c>KaTHJI H nonJI nepexo~Horo 
yqaCTKa cny>KHT KOppeKTHPYIOIQHH BHTOK, HCnpaBnJIIOIQHB 
rllopMy nonJI B o6nacTH CTeHKH a~re3aTopa. )J.nJI HcnpauneHHJI 
noKanLHLIX HeO~HOpO~HOCTeii rllopMa KOppeKTHpyiOIQero BHT
Ka H reoMeTpHJI BHTKOB III CTyneHH c>KaTHJI no~6HpanacL 
c noMOIQLIO nporpaMMLI 3BM + ")J.acnneii". CxeMa pac'leTa 
6Lina cne~yiOmeii. Ha 3KpaHe ocu;unnorparlla BLICBe'iHBaiOT
CJI napaMeTpLI cacTeMLI H pac'leTHoe pacnpe~eneHue nonJI 
/puc. 4/. C noMOIQLIO cseToaoro KapaH~awa MO>KHO MeHJITL 
napaMeTpLI cacTeMLI, nocne qero Ha 3KpaHe uwcse'IHBaeTcJI 
KapTHHa nonJI ~nJI HOBLIX napaMeTpOB. HHTepeCYJOIQHe HaC 
pe3ynLTaTLI MO>KHO BLI~aBaTL Ha ne'laTL. BnHJIHHe CTeHKH 
Ha pacnpe~eneHae nonJI uuo~nocL B pac'leT cne~yiOIQHM 
o6pa30M. CHa'lana ~nJI BLI6paHHOB reOMeTpHH BHTKOB pac
C'IHTLIBanoCb pacnpe~eneHHe nonJI 6e3 y'leTa cTeHKH H H3 
Hero BLI'IHTanocL 3KcnepaMeHTanLHoe pacnpe~eneHae ~nJI 
Toil >Ke reoMeTpHH. Pa3HOCTL 3THX pacnpe~eneHHii onpe
~enJieT BnHJIHHe CTeHOK KaMepLI. 3aTeM paCC'IHTbiBaeMoe 
pacnpe~eneHHe ~nJI Houoii reoMeTpHH cKna~wuanocL c pac
npe~eneHHeM nonJI OT CTeHKH. 3ToT cnoco6 pac'leTa no3BO
nan HaM rilopMHpOBaTL BLIBO~HOe none C npe~enLHOB TO'I· 
HOCTLIO H3MepeHHB. 
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Puc. 4. PacnpeoeAeHue noA.JI Ha 3KpaHe OCliUAAozpa{/ja npu 
pac"'e1tlax no npozpaMMe 3BM + ",l!ucnAeu". 

HanH'IHe 3Ha'IHTenLHOB HH~YKD;HOHHOB CBJI3B Me~y BBT
KaMH pa3HLIX CTyneHeH C>KaTBJI npBBO~BT K TOMy, 'ITO npB 
cpa6aTLIBaHBB 6LJCTporo nonJI B036y>K~aiOTCJI BLICOKO'IaC • 
TOTHLie Kone6aHBJI B LC ·KOHTypax, o6pa3oBaHHbiX HH~yK
THBHOCTJIMH II u III cTyneHeii c>KaTBJI u eMKOCTLIO no~uo
~JIIQBX rllu~epHLIX cucTeM. KpoMe Toro, npoucxo~BT o6pa3o
BaHHe BOnHLI B nBHHB, o6pa30BaHHOB BBTKaMB 6biCTporo 
nonJI u noaepxHOCTLIO KaMepLI. )J.nJI no~aaneHBJI B03HBKaiO
IQBX BLICOKO'IaCTOTHLIX KOne6aHBB noTpe6osanOCL npoBeCTB 
pa6oTy no no~6opy wyHTBPYJOIQBX B cornacYIOIQBX conpo
TBBneHBii B pa3~eneHHIO 3eMenL B3aBMO~eBCTBYJOIQHX KOH· 
Typos /4/. 

B a~re3aTope MO~enB BCnOnJ>3YIOTCJI CBCTeMLI HH>KeK· 
~BH, CBJI3aHHLie c B3MeHeHBeM pauHouecHoi op6uTw /S/. HH
>KeKD;BJI npOHCXO~BT B nOCTOJIHHOe MJirKoriloKyCBpYJOIQee none, 
onpe~enJIIOIQee paBBOBeCHYJO op6BTY Ha pa~uyce BH>KeKD;BB. 
IiLICTpoe none Cny>KBT ~nJI OTBO~a 3neKTpOHOB Ha nepBbiX 
o6opoTax. H3MeHeHue uenB'IBHLI HH~YKUHH 3a o6opoT, o6ec
nequaaeMoe 6wcTpLIM noneM, Mano no cpasHeHBIO c Be-
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JIB'IHHOH noCTOJIHHOrO nonJI, H ,IJ,BJDKeHHe 3neKTpOHOB MO)I(HO 

C'IHTaT& a.u.Ha6aTH'IeCKHM. B 3TOM cnyqae cKopocT& yxo.u.a 

3neKTpOHOB OT HHclmeKTOpa paBHa _ 

dr r aBz 1 aBz -=- (-----), /1/ 
dt (1-n)B at 2 at 

z 
r.u.e B z - BeJIB'IHHa aKcHan&Hoii cocTaBnJIIO~eii: HH.U.YK~H 
cyMMapHoro MarHHTHoro nonJI, o6ecne'IHBaiO~ero .U.BJDKeHHe 

3neKTpOHOB C HMnyn&COM p no op6HTe pa,ll,Hyca r(pc=-:_erB z), 
n- noKa3aTen& cna.u.a cyMMapHoro MarHHTHoro nonJI, B z -

cpe.u.Hee MarHHTHoe none Ha op6HTe. H3 /1/ JICHO, 'ITO .u.nJI 

C>KaTHJI KOn&Ua He06XO,IJ,HMO: 

aBz 1 aBz O 
-- - - -- ·> ' /2/ a t 2 at 

a 3TO HaKna.u.wsaeT PJI.Il. ycnosHii Ha napaMeTpw 6wcTporo 

nonJI. 
B a.u.re3aTope MO.U.eJIB 6&i:cTpoe none co3,IJ.aeTcJI cHcTe

Moii BHTKOB, 3anHTaHHWX napannen&Ho. B 3TOM cnyqae 

MO>KHO 3anHCaT& /2/ B BH,IJ,e: 

CG-'G/2) i > o, /3/ 
. 

r.u.e I= di/ dt 
senH'IHHW Bz 
06W'IHWH BH,IJ, 

, I.: TOK, npoTeKaiOII{Hii B BHTKax, 'G H G -
H Bz npH TOKe B 1 A B Ka>K,IJ,OM BHTKe. 

3aBHCHMOCTH G H G oT r npHBe,IJ.eH Ha 

puc. 5. KaK BH.U.HO H3 pHCYHKa, Ha'lan&HaJI TO'IKa HH>Ke~HH 

rin MO>KeT _!)wT& sw6paHa B .ll.!YX o6nacTJIX: 
1. rin < r ; Tor.u.a G > 'G/2 H ,IJ,nJI swnonueHHJI yc-

noBHJI /3/ He_o6xo.u.HMO, '1To6.w I ·> 0; 
2. rin > r ; Tor,IJ.a G < {jf2. H ,IJ,nJI swnonueHHJI yc-

noBHJI /3/ Heo6xo,IJ,HMO, '1To6w I < 0. 
B Ka>K,IJ,OM H3 .ll.BYX cnyqaeB BWnOJIBeHHe ycnOBHH Ha 

npOH3BO.Il.HYIO TOKa MO)I(HO o6ecne'IHT& .ll.BYMJI cnoco6aMH, 

KaK 3TO noKa3aHo Ha puc. 5. 
Ha MO,IJ,enH HCnOn&30Ba.JICJI /S/ H OC~eCTBneH B HaCTOJI

II{HH MOMeHT BapH8.HT 1a, B KOTOpOM 6WCTpOe none Hapa

CTaeT BO BpeMeHH H ,IJ,06aBnJieTCJI K nOCTOJIHHOMY. ,lJ;nJI 

HaB6onee 3~eKTHBHOrO OTBO,IJ,a 3neKTpOHOB OT HHclmeKTOpa 

npH 3a,IJ,aRHOH BeJIB'IHHe l Ha'lan&llWH pa,ll,HYC HH>Ke~H 
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Puc. 5. Pacnpec>eAeHue MaZHUaHozo no/IJI no pac>uycy 
u aoKoe oa epeMeHu . 

rin _>KenaTen&HO nOMeJUa.TI• B·TO'IKe MaKCHMyMa pa3HOCTH 

(G-'G/2), KOTOpwii: ,IJ,nJI paCCMaTpHBaeMOB CHCTeMW 1a 

HaXO.U.HTCJI B o6nacTH r < r max 6wcTporo nonJI, no3TOMY 

CYMMapHoe n C pOCTOM TOKa B ero BHTKaX 6y,IJ,eT 6wcTpO 

yMeH&maT&CJI, 'ITO He.u.onycTHMO. B pe3yn&TaTe rmax<r in< r · 
Cne,IJ.OBaTen&HO, B CHCTeMe 1a r in onpe.u.enJieTCJI He CTOn&KO 

3~eKTHBHOCT&IO BW6opa reoMeTpHH BHTKOB 6WCTporo no

nJI, CKOn&KO ycnOBHJIMH Ha aMnJIBTy,IJ.e TOKa B ero BHTKaX 

npH "nepeXBaTe" 3HeKTpOHOB cne,IJ,YIQ~eii: CTyneH&IO C>KaTHJI. 

TO'IKa "nepeXBaTa" B OC~eCTBneHHOH CHCTeMe BW6Hpanac& 

Ha pa,!J,HyCe r 4' 30 CM npH r. =:: 40 CM, nOCKOn&Ky npH 

,IJ,nHTen&HOM HaXO>K,IJ,eHHH KOn&Ua s6k3H HHclmeKTOpa B03MO>K

HO C~eCTBeHHOe BnHJIHHe HCKa>KeHHii MarHHTHOrO nonJI 

HHclmeKTOpOM Ha ,IJ,BJDKeHHe 3HeKTpOHOB B KOH&Jle. ,lJ;nJI 

o6ecne'leHHJI yKa3aHHoro pa,IJ.Hyca "nepexsaTa" npxwwoc& 

BBeCTH ,IJ,OnOnHHTen&HYIO napy BHTKOB B 6WCTpoe none 
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( R 2 ,Z 2), xoppeKTHPYJOIUYJO n B o6nacTH "nepexaaTa". 
Y H3rOTOBJieHHOrO HH~JieKTOpa CO cnenHaJibHO no~o6paHHOH 
TOKOBOH neTJieH, KOM~eHCHPYJOIUeH HCKWKeHHJI noCTOJIH· 
HOrO MarHHTHOrO noJIJI, HeO~HOpO~HOCTb nOJIJI no a3HMYTY 
ue npeaocxo~HT ± 0,5,0 ua r "' 38 CM. CxeMa ~opMHpoaaHHJI 
HMnyJILCa TOKa B BHTKaX 6biCTporo noJIJI npHBe~eHa Ha 
puc. 6. llpHMeueuue B xaqecTBe KOMMyTaTopa THpaTpoua 
TrU-5000150 no3BOJIHJIO o6ecneqHTb xopow}'IO cuuxpo
HH3anuro 6biCTporo nOJIJI no BpeMeHH, O~HaKO HeCKOJlbKO 
yxy~wuno nepe~HHH ~pouT HMnynLca I puc. 71. 3xcnoueu
nuanLHbiH cna.A HMnynLca 6blcTporo non.11 3a,AaeTcJI R I H 
.C I , CKOpOCTb cna,Aa onpe~eJIJieTCJI CKOpOCTbiO uapacTaHHJI 
TOKa B BHTKaX II CTyneHH C>KaTHJI ,AJIJI o6ecneqeHHJI npu
eMJieMbiX n B o6JiaCTH "nepexaaTa". Uenoqxa c2'L ~op
MHpyeT CHHYCOH~aJibHbiH HMnyJibC o6paTHOrO TOKa C aM
nJIHTY.AOH, npeBbiWaiOll(eH aMnJIHTYAY TOKa 6biCTporo nOJIJI, 
H apeMeueM qeTaepTL·nepuo,Aa ""1 MKceK. KoMMYTHPYJOinHM 
:meMeHTOM JIBJIJieTCJI THpaTpOH TrU-2500135, KOTOpbiH 
MO>KeT 6b1Tb 3anymeu a 3a,AaHHbiH MOMeHT apeMeHH ua cna,Ae 
HMnynLca 6blcTporo non.11 I puc. 81. YKa3aHHaJI nenoqxa 
OCyll(eCTBJIJieT 6biCTpbiH c6poc 3JieKTpOHOB Ha HH~JieKTOp 
H cny>KHT ,AJIJI uccne,AoBaHHJI napaMeTpoa 3axaaqeuuoro 
6~a~cTpb1M noneM nyqxa. Bo3HHxaromee TOPM03Hoe y -u3ny
qeuue perHCTpHpyeTCJI 4>3Y, xapaKTepHbiH CHrHaJI C KOTO
poro npuae,AeH ua puc. 9. llepBbiH HMnynbc CBJI3aH c y -u3-
nyqeuueM nyqxa 3JieKTpouoa npH npoxo~eHHH HH~neKTopa; 
BTOpOH - C y ·H3JiyqeHHeM npH 6biCTpOM c6poce 3JieKTpo
HOB Ha HH~JieKTOp. 

B uacToJimee apeMJI uaMH uccne,AYJOTCJI ,Apyrue cnoco6bl 
~OpMHpOBaHHJI KOJibUa 6biCTpb1M noJieM. B CHCTeMe 16 
B aaqaJibHbiH MOMeHT BpeMeHH 6biCTpOe none BblqHTaeTCJI 
H3 nocTOJIHHoro, a 3aTeM BbiKJIJOqaeTcJI, qTo o6ecnequaaeT 
pOCT CyMMapuoro nOJIJI. lloCKOJlbKY BKJia,A 6biCTporo nOJIJI 
B CYMMapHOe 6biCTpO na~aeT, TO nOJIBJIJieTCJI B03MO>KHOCTb 
Bb16Hpa Tb r in B MaKCHMyMe pa3HOCTH ( G- G /2), qTo 
yaenuquaaeT "npoMawxy" 3JieKTpouoa 3a o6opoT no cpaa
ueHHJO C CHCTeMOH 1a npH paBHbiX i B MOMeHT HH>KeKUHH 
nyqKa. KpoMe TOrO, CHCTeMa 16 CB06o~a OT He,AOCTaTKOB 
1a Ha "nepexBaTe". 0,AHaKO B CHCTeMaX 1a H 16 npH HH· 
>KeKUHH HeCKOJlbKHX 060pOTOB nyqoK C HyJieBbiM 3HepreTH· 
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Puc. 6. CxeMa ~opMupoeaHuJI UMnyAbcoe moKa e 6U11tKax 
6biC11tp020 nOAJI. 
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Puc. 7. tl>poHII UMnyAbca 6brcllpozo nOAJI. 
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Puc. 8. HMny.IU~C owc•pozo nOAJI. 

Puc. 9. XapaK•epHwii cuzHaA •opM03Hozo y - U3A.Y'IeHUJI 
c <1>3Y. 
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~ecKBM pa36pocou npBo6peTaeT·aexoTopwl 3BepreTB~ecKBI 
p&36poc BCJie,llCTBBe B3MeBeBB• cpe,llBero M&rBBTBOrO DOll ... 
Kpoue Toro, CpeJl&ee none yueawuaeT "npouamxy" 'II&CTQ 
3a o6opoT. MoliCBo CBB3BTJ. BJIB•BBe G, BCDOJ11o3Y• cBcTeuy 
B3 JlBYX nap BBTKOB, TOKB B KOTOpWX TeKyT B p&3BWX 
BaDp&BJieBB .. X, B pe3yllloTaTe ~ero B 06JiaCTB Me~y BBT· 
xau• 'G « 'G • Ilo3Touy ~acTQW, BJDKexTapyeuwe B pa3-
BWe MOMeBTW BpeMeBB, BMeiOT npaKTB~eCKB OJliiY B TY lKe 
p&BBOBeCBYJO opfiBTy, BO p&3HWe aMDJIBTYJlW fieTaTpOBBWX 
xone6aaa:l. MaxcBM&JJJ.BWi paauep :mexTpoaaoro KOJIJ.Qa 
fiy,lleT ODpe,lleJI .. TioC.. aYDJIBTYJlOi fieTaTpOBHWX KOJiefiaHBB 
nOCJieJlBBX 3aXB&~eHBWX ~aCTBil. Ilo:JTOYY CBCTeMa t cl»ax
TB~eCKB 3~KTBBBa Jlll• BBlKeKQBB KOpOTKBX cryCTKOB B3 
ycxopaTene:l c JlOCTaTo~HWY 3HepreTa~ecxau pa36pocou. 

~n· CBCTeYW 2, K&K B Jlll• CBCTeYW 1, B CYWCJie ycno
BB:I aa "nepexaaTe" 6onee npe,llno~TBTen~oaoi •BJJ•eTc• 
CBCTeYa 26, B KOTOpo:l BWKJIIO~aeTc• 6WCTpoe none. B 3TOY 
cny~ae "npouaiDICa" ~aCTBil o6ycnoBJJeaa yuea~omeaaeu 
cpeJlllero uaraaTaoro non•. Kpoue Toro, nocxon~oxy r. •>r, 

lD 
To uanw:l pa3uep nony~&JO~Qeroc• KOJIJ.Qa ae npesocxO.IlBT 
(r in -r) _/e~Qe pa3 aauouBBY, ~To G(r) = 'G(f)/ 2 , 

TO eCTio. f (r) = 0 /. TaKBY o6pa30M, B CBCTeYe 2 no
.. BJI.eTc• B03YOlKHOCTio OCYJQeCTBBTio MBOroofiopOTHYJOBB• 
lKeKilBIO, TalC UK 'II&CTBilW, BJDKeiCTBpyeYWe B p&3HWe 
YOMeHTW speMeaa, rpynDBpyroTc• IC f. KpoMe Toro, 
npeJlDO~TBTen~oao:l oco6eaaocTJ.JO 3Toro cnoco6aBJDKeiCilBB 
Cne,llyeT C~TaTJ. B03YOliCBOCTio pacnOJIOlKeBB• BBTKOBfiWCT· 
poro non• T&ICBY o6pa3ou, ~To6w QeBTP aaclmeiCTopa pacno
nolKBJic• aa pa.QByce r 0('G(r 0 ). 0). TorJl& aMDJIBTYJla 
fieTaTpOBBWX ICOJie6aad QeBTp&m.BWX BJDKeiCTBPYJOJQBX ~ac
TBil BO BCe MOMeBTW BpeMeBB 6y,lleT p&BBa ByJIIO. B pe-
3ynJ.TaTe 3&xaa~eaawe ~aCTBilW 6YJlYT JlBBr&TJ.c• no pa3-
JIB~WM p&BBOBeCBWM opfiBT&M 6e3 fieTaTpOBBWX ICOlle6aad. 

B aacTo•JQee speu• BeJlYTc• 3ICcnepaMeBTW no oupe
,lleneBBIO 34QeKTBBBOCTB pa60TW p&CCYOTpeBBWX BWWe CBC
TeM BJDKe:ICJUIB. 

B 3aKJIIO~eaae &BTopw 6JJ&rOJl&P•T IO.C . .ZJ;epeBJl•eaa 
B A.A.ICapnoaa 3& nOMO!Qio B BCDOJIIo30B&BBB nporpaYYW 
".ZJ;acilne:l" B COTPYJlBBICOB OT,Ilena 3a o6c~eBBe B3JIOlKeB
BWX swme npo6neu. 
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PyKonucb nocmynu11a 6 u3oameAbcKuii omoe11 
30 oKmJI6pJI 1974 zooa. 

Y CJIOBH.H 06MeHa 
IJperrpHHTbl H C006IUeHHll 011JII1 paCCbJJiaJOTCH 6ecrrnaTHO, Ha OCHOBe 

B3aHMHOrO OOMeHa, YHHBepCHTeTeM, HHCTHTyTaM, na6opaTOpHHM, 
6H6JIHOTeKaM, Hay'!Hb!M rpynnaM H OT,I(eJibHb!M y'leHb!M 6onee 50 CTpaH. 

Mbi o:a<H.naeM, 'ITO nony'!aTenH H3,naHHii: OHRH 6y,nyT caMH npoxa
nl!Th HHHUHa THBY B 6ecrrna THOH nOCb!JIKe ny6JIHKaUHH B )l;y6Hy. B nopH,nKe 
o6MeHa npHHHMaJOTCll Hay'!Hhie KHHrH, )!(ypHaJibl, npenpHHTbl H HHOrO 
BH.lla rry6nHKaUHH no TeMa THKe OHRH. 

E.llHHCTBeHHhiii: BH,n ny6nHKauuii:,KoTopblii: HaM npHCbiJiaTh He cne.ny
eT,- 3TO penpHHTLI I OTTHCKH eTa Teii:, y)!(e orry6nHKOBaHHLix a Hay'!Hb!X 
)!(ypHanax/. 

B px.ne cnyqaea Mhl caMH o6pamaeMcx K nony'laTenxM HaniHx HJ.na
HHii: c npoch6oii: 6ecnnaTHO npucnaTL HaM KaKHe-nH6o KHHrH HJIH 
Bb!IIHCaTL ,I(JIH Haweii 6H6JIHOTeKH Hay'IHL!e )!(ypHaJihl, H3;:J;aJOIUHeCll B HX 
cTpaHax. 

OT,UeJibHhle 3anpoc&I 
I13.JlaTeJILCKHH OT,I(eJI e)!(erO,I(HO BhlnOJIHHeT OKOJIO 3 000 OT;:J;eJihHb!X 

3anpoCOB Ha BLICLIJIKY npenpHHTOB H C006IUeHHH 011RI1. B TaKHX 3a· 
npocax cne,nyeT o6x3aTenLHO yKa3b!BaTh HH.lleKc JanpawHaaeMoro 
H3.I(aHHH. 

A.upeca 

IIHCLMa no seeM aonpocaM o6MeHa ny6nHKaUHHMH, a TaK)!(e Janpo-
CLI Ha OT.lleJihHLie H3,I(aHHX cne,nyeT HanpaBJiliTL no a,npecy: 

101000 MocKea, 
F11aeHbiU no<~maMm, n/JI 79. 
H3oamellbcKuil omoe11 
06~eOUHeHH020 UHCTIIUTIIYTIIa 
JIOepHbiX UCC/IeooeaHUU. 

A.npec .nnx nochiJIKH acex ny6nHKaUHH a nopx,nKe o6MeHa, a TaK)!(e 
.JlJIX 6ecnnaTHOH no,nnHCKH Ha Hay'IHble )!(ypHaJihl: 

101000 MocKea, 
F11aeHblil no<~maMm, n/JI 79. 
lfay'IHO·TfleXHU'IeCKaJI 6U6/IUOTIIeKa 
06~eOUHeHH020 UHCTIIUTIIYTIIa 
JloepHbiX ucc/leooeaHuil. 


