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,IJ;ns yMeHLWeHHH-nor.epL ycKopseMLIX s caaxporJ.>a3oTpo
ae s,nep H3-·3.acH3MeHeHHH HJ)/apH,na npH B3aHMO,neHC'I'BHH 
c aToMaMH .ra3a, s> pa6oTe 1 .6Lm npe,nno)KeH MeTo,n, oc
aosaHHLIH Ha.rJ.>opcHpOBaHHH CKOpOCTH HapacTaHHH MarHHTHO
ro nona aa nepsoM 3Tane s pe)KHMe. ,nsyx:nanaoro caaxpo
Tpoaaoro ycKopeHHa. · 

B aacTosmeii pa6oTe paccMoTpeHLI sonpocLI, css3aHHLie 
C B03MO)KHOCTaMH ocyLQeCTBneHHH· ;rJ.>opcHpOBaHHa CKOpOCTH. 
aapacTaHHH MarH~THOrO nona H o6ecnet~eHBJI CHHXpOTpOHHO
ro ycKopeHHH B 3TOM pe)KBMe npH HCTIOnb30BaHHB cymecT-
BYIOIUeH YCKOPHIOIUeH CHCTeMLI. . -

1. BbzcoKot~acmomHaJI ycKOPJIIOUiaJI cucmeMa 

Ysenut~eaue . cKopocTB aapacTaaua ·. MarHBTHoro . nona 
lBTOMaTH\IeCKH Tpe6yeT nponop~HO~a.JILHOrO-. ysenHlleHHa 
aMnnHTy,nLI ycKopaiOIUero Hanpa)KeHBa B COOTBeTCTBHH. C H3-
BeCTHLI)o!-; COOTHOWeHHeM / 2/ , _ , ... . . . 

'· 
c(yocos¢.0 • (2rrR_q;·L)~Ro .. H_, /1/ 

rp;e , V
0 

~, aMn~aTy,Aa Y,cKopfiiom~~~ ~~npa)KeHHs;, cf>o ·:..pas
aosecaaa - cl>a3a; . L - cyMMapaas -,nnaaa npaMonaaeiiHLIX 
npoMe>Kyn~oa;: ~O- paAHYc.ne~TpanLHOH_,op6H'I:LI; c . :. ~KO~ 
pOCTb CBeTa; .,.H - .~KOpOCTb H3MeHeHHa MarHHTHOrO nons •. 

.. )l;ns_ ycKo'peHHH,'t~aCJ:'H~ B. CHHXporJ.>a30J'POHe OH~H ac
nonL3yeTCH. ,nsyx3a30pHbiH ycKopH_IOIUHH ;3neKTpo,n, pa3Me-
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ll\aeMbiH B O,D;iiOM H3 IIpHMOJIHHeHHbiX IIpOMe)KyTKOB H HBJIH

IOU\HHCH 3JieKTpH'IeCKOH eMKOCTbiO peJoHaHCHoro. KOHTypa 

MOU\Horo BhiXO,D;uoro KacKa,D;a tJ I BOChMHKacKa,D;uoro wil
poKorro.nocuoro ycunuTeJIH. Ilpu rrponeTe 'lepeJ 3JieKTpo,D; · 

'laCTHUhi rrpuo6peTaiOT. :meprHio, orrpe,D;eJI.HeMyiO paJHOCThiO 

Me)K,D;y MrHOBeHHbiMH .3Ha'leHHHMH HaiipH)KeHHOCTH 3JieKTpH

'IeCKOrO IIOJIH B MOMeHTbl IlpOJieTa lJaCTHL{aMH BXO,Il;HOrO H Bbi

XO,Il;HOrO JaJopoB. Ci3H3b Me)K,D;Y :J<b<beKTHBHoii aMnnuTy,D;oii 

YCKOpHIOU\ero HaiipH)KeHHH "V o', Herrocpe,D;~TBeHHO o6ecne

'IHBaiOU\eH MaKCHMaJibHYIO '3HeprHIO, KOTOpyiO MO)KeT. rrpu

o6peCTH YCKOpHeMaH 'laCTHUa Ja O,D;HH o6opoT, H aMIIJIHTY,D;OH 

· BhiCOKO'IaCTOTHoro uarrpH)KeHHH ua ycKopHIOU\eM 3JieKTpo,IJ;e 

"V8 "Bblpa)KaeTCH 'lepe3 TaK Ha3biBaeMbiH K03<b4JHUHeHT HC

IIOJib30BaHHH aMIIJIHTY,D;bl , a ",xapaKTepH3YIOU\HH 3<lJ<lJeKTHB

HOCTb YCKOpHIOU\ero 3JieKTpO,D;a H orrpe,IJ;eJIHeMbiH COOTHOWe
HHeM / 4/. 

. e 8 
sIn 11 q 7"1'. · 

'Vo · \i17:R0 +L)· 
a==- = 2 -----~-·----'V . . £8 " 

8 COS17. T· . 
/2/ 

r,D;e q - KpaTHOCTb ycKopeHHH; £ . - ,Il;JIHHa 3JieKTpO,D;a ITO .~-'

XO,D;y ny'IKa j,D;JIH CHHXpo$a30Tpou~ OlfJUI £;_ = 6',1 M/; 

.\ - p;nuua BOJIHhi ycKopHIOU\ero uarrpH)KeHHH. TaK KaK .\>>£9 , 

TO H3 /2/ HMeeM · . 

' ' . £8 v :::2 V8 sm11q----. 
o · - . . (277R

0
+L) 

/3/ 

lfJ /3/ cne,D;yeT, 'ITO yaemi'Ieuue aMIIJIHTY,D;hi ycKopHIOiqe- · 

ro HaiipH)KeHHH MO)KHO IIOJIY'IHTb He TOJibKO Ja ClJeT pOCTa 

V3 ,KoTopoe orpauuqeuo 3JieKrpuqecKoii rrpoquocTbiO JaJo

pos, HO TaK)Ke H Ja C.'leT yBeJIH'IeHHH KpaTHOCTH YCKOpeHHH 

"q ". Ha puc. 1 rrpe,IJ;cTaaneua JaBHCHMOCTh a=<ll(q) , 
yKa3biBaiOU\aH Ha TO, 'ITO cpaBHHTeJibHO HH3KaH 3<iJ$eKTHB,.. 

IiocTb 3JieKTpo,D;a rrpu ycKopeuuu, 'ua rrepaoii KpaTHOCTH 

I a 1=0,18/ Morna 6i.i 6niTh,B rrpuun:une, 3Ha'luTennuo rr?BLI-. ,. 

rneua;-ecJIH 61>1 HMeJiaCb B03MO)KHOCTb YCKOpeHHH ua/14 7 20/ , 
KpaTHOCTHX, TaK KaK B 3TOM CJiy'lae 3$dJei<THBHaH aMIIJIHTyp;a. 

YCI<OpHIOU\ero HaiipH)KeHHH B ..,2 pa3a· rrpeBbiWana 61>1 aMIIJIH-
- ..,· - , .! . • . • ·• ' 

TYAY uarrpH)KeHHH ua 3Jiei<Tpo,D;e. 
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Puc. J. 3aaucuMocm& )W3rflrflUflueuma ucnoJZ&3oaauwl·aMnJZu
.myo&z. om Kpamuocmu y~Kopeuu_Ji. 

AMnnuTy,D;a .ycKopHIOitiero uanpH)KeHnH · Bbi6upaeTc.H HJ 

ycmJBHH, 'ino6bi B MOMeHT JaXBaTa nylJKa B CHHXpOTpOHHbiH 

pe)KHM iiau6oJILiliaH lJaCTb pa,D;UaJibHOH MarHHTHOH-anepTypbi 

oxsaTbiBanacb o6nacTbiO 4Ja3oaoii ycTOH'IHBOCTH, MaKcu

MaJibHhiH :~a,D;HaJibHhiH nonypaJMep. KpTopoii "p ma~ · onpe~e
JIHeTcH:H3BeCTHbiM COOTHOilieHHeM 12: 

P m~x _ 1 
--\ 
Ro 

2eV0 cos¢Q..(tg¢ 0 :.... ¢
0

) 

11'q E A_KF0-n).2f34 

z 
.A 

~ 4 ... : 

/4/ 

r,D;e EA 
HYKJIOH; 

Jap.H.lla; 

- llOJIHa.H JHeprHH lJaCTHUbi, npHXO,Il;Hll\aHC.H Ha O,D;HH 

Z ~ Jap.H.J YaCTHUbl B e,D;HHHUaX 3Jie~eHTapii'oro 
A - Maccoaoe YHCJIO YaCTHUhi: · · · · 

K=l+~·~; F=l-.. 1-n ,/3" · · 
L ----==-....;.-. .;..;._, ___ , 

~211R0 +L)[n+/3 20-n)]-
'•F • 
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n - . noKa3aTenh cna.na MarHHTHoro non» no pa,nuycy; 

{3- OTHOCHTCnhHaH CKOpOCTh l.JaCTHIJ;bl. 

Ha ociioaaHHH cooTHOIIICHHH /4/ c yqeTOM /3/ HMeeM:: 

· · . . - fa . 
Pmax 4e'V3cos¢Jl(tg¢2~¢0 ) . Z _ sin77<I(L71R -to!J I, 
- = y . - . v 0 /5 . 
. Ro . 77EAKF(1-_n)2 {3 4 A q ' 

oTKy,na cne,nyeT, l.JTO MaKCHManbHbiH nonypa3Mep o6nacTH 

ycTOHl.JHBOCTH npu q< 10 ol.JeHb cna6o 3aBHCHT OT "q " , 

acne,ncTBHe qero -uopManhHbiH pe:>KHM ycKopeHHH o6ecnequ

aaeTCH, npaKTHl.JCCKH, O,D:HHM H TCM :>KC HanpH:>KCHHCM Ha 

YCKOpHIOIIJ;CM 3nCKTpo,ne HC3aBHCHMO OT KpaTHOCTH. 

CooTHOIIIeuue /4/ c yqeToM /1/ Mo:>KeT 6biTh npe,ticTaa

neuo H B ,npyroM au.ne 

p 2 
tg¢ -¢ = ( ma~ 

o o · R 
0 

2 4 
11 EA KF(1-n) f3 c 

2e R 
0

(277R 
0 

+L) 
A _g_ /6/ z A' 

OTKy,na HCHO, l.JTO BnHHHHC B03paCTaiOI:u;CH CKOpOCTH H3Me- · 

ueHHH MarHHTHoro nonH mi pa3Mepbi o6nacTH ycToiil.JHBOCTH 

( ¢
0 

, p ) Mo:>KHo cKoMneaclipoaaTb nponop:u;uouanhHbiM 
max 

YBC,JIHl.JCHHCM KpaTHOCTH yCKOpCHHH, HC npH6eraH K yaenu-

l.JCHHIO uanpH:>KCHHH ua 3neKTpo,ne. TaKHM o6pa3oM_~HopManb
HbiH pe:>KHM YCKOpCHHH Ha nepBOM 3Tane B ycnOBHHX nOBbi

UICHHOH CKOpOCTH uapacTaHHH nonH MO:>KCT 6biTh o6ecnel.JCH 

Bbi60pOM COOTBCTCTBYIOI:u;CH Kpa THOCTH yCKOpCHHH Ha 3TOM 

3Tane. 
YBenHl.JCHHC KpaTHOCTH B COOTBCTCTBHH C 3aKOHOM CBH3H 

MC:>K,ny l.JaCTOTOH yCKOpHIOIIJ;ero HanpH:>KCHHH "f" H HanpH:>KeH- . 

HOCThiO MarHHTHOrO nonH "H , /2/ . . 

f,..~ 
(277.R

0
+L) 

H 

y'( EoA· ~)2 +H2 
/7/. 

eRo Z 
C,D:BHraeT ,nHana30H MO,nynHIJ;HH l.JaCTOTbl B CTOpOHY BCpXHHX . 

qacToT. OrpaHHl.JCHHOCTh qacTOTHoro ,nuana3oua y_cKopHIOIIJ;eii 

CHCTCMbl (f i + f ) HaKna,nbiBaCT orpaHHl.JCHHC Ha npe,nenh- . 
m n max · · 

6 

~ 

•j I 

HYIO KpaTHOCTh. YCKOpeHH~ "q npea:' Ha nepBOM :nane, KO

TOpaH C TO~lHOCThiO ,no :u;enorO paBHa OTHOIIICHHIO fmax/ f min 

j,nnH yCKOpHIOIIJ;CH CHCTCMhl CHHXpo4Ja30Tpoua OMJilf, y KOTO

poii fmin =:= 0,2 MTl.l, f~ax = 1,44 MTl.l, qnpea. = 7/. 
Yaenuqeuue KpaTHOCTH npuao,nHT TaK:>Ke K yMeHhiiieHHIO 3Ha-

1.JCHHH MarHHTHoro n<;>n»'11 I Koa • .': npu KOTopoM ueo6xo,nHMO 

OCYI:u;CCTBHTb nepexo,n OT nepBOI:O :nana YCKOpCHHH KO BTO

poMy. lf3 cooTHOIIIeHHH /7 I ueTpy,nuo nonytJHTb 

HI = 
KOH. 

-
f max 

EoA A 1 /8/ 

r,ne · f KOH - KOHCl.JHaH l.JaCTOTa YCKOpHIOIIJ;ero HanpH)Ke-I I · · · 
HHH Ha nepBOM 3Tane •. 

EcnH ucnonh30BaTb l.JaCTOTHhiii .nuana3oH nonuocTbiO 

/T.C. fiKOHo =fmax /, TO npH ycKopeHHH H,nep, y KOTOpbiX 

A/Z =2, ua cuuxpo4Ja3oTpone -OlfJIM /Ro =28 M/,H 1 
MO:>KHO onpe,nenHTb no <iJopMy,Jie . KOHo 

"• 
3 

2,24 ·10 

y'q2-1 
/9/ 

Ecnu opueHTHpoaaThCH ua. BhiBO.IJ:hi pa6oTblil( r.ne 

yKa3.LIBaeTCH,: l.JTO np:H H > _ 500 3 noTepu ».nep H3- 3a 

H3MCHCHHH 3apH,na CTaHOBHTCH npaKTHl.JCCKH HC3aBHCHMbiMH 

oT MarHHTHoro non», -:ro c yqeTOM /9/ pe:>KHM ycKopeuu}I 

Ha nepBOM 3Tane npH q =4 HB,JIHCTCH, no-BH,D:HMOMy,_on

THManbHbiM~ IlpH 3TOM ,nonyCTHMO YBC,JIHl.JCHHC CKOpOCTH 

MarHHTHoro nonH ua nepBOM 3Tane B · 4 pa3a· no cpaaHeHHIO 

C HOMHHa,JibHbiM 3Hal.JCHHCM. 

2. CucmeMa numa11w1 3/zeKmpoMazHuma 

IlpH Bbi6ope. cunoaoii cxeMbl, o6ecnequaarou(eii ·. uapa

cTaHii~ MarHHTHoro non_» c ·noBhirneuHoii cKopocTbiO, 6bmH 

paCCMOTpCHbl B03MmKHOCTH HCnOnb30BaHHH ,nnH 3TOH :u;enH 

Iip()eKnioii CXCMbl ycTpoiicTBa Hal.JanbHOH <iJopcHpOBKH "YHcD",. 
pa3pa6oTaHHoii . Hlfi13_<1>A /r. JleHHHrpa.n/, a · TaK:>Ke pH,n 

,npyrHX cxcl\i /eM. puc. 2/. . . 
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Puc. 2. CxeMbl·UMnyAbcHoii ¢opcupoetcu ctcopocmu Hapacma~ 
HUJI MazHumHozo no/IJI. yctcopumeAJI /CIT- ocHoeHaJI cucmeMa ,. 
numaHUJI 3/letcmpoMazHuma yctcopumeAJI. HCII - UMnyAbCHaJI 
cucmeMa_ numaHUJI, LM - tceaopaHmbt 3/letcmpoitazHuma yc-

.. icopumeAJI/. a/ cxeMa ¢opcupoeKu cpa3oeALimeAbHblMUjieaK-: . 
·' mopaMu u ¢opcupoeo'IHblMU o6i-toiizKaMu; 6/ cxeMa ¢opcupoe- .. '<~

Ku c pa3oeAumeAbHblMU peal(mopaMu;, e/ cxeMa ¢opcupoeKfj · 
c pa3oeAumeAbHblMU mpa HCtflO.PMamopa~u. 

PeanH3aUHH 3THX CXeM IIOTpe6yeT HanHqHH HecTaH,D;apT:-

. HhiX M.OIUHhiX BhiCOKOBOJihTHhiX peaKTOpOB HJIH TpaHC$OpMa-· 

'TopoB, )'KJia,D;KH HOBhiX tiJopCHpOBOtlHhiX 06MOTOK B 3JieKTpo

MaTHHTe )'CKOpHTeJIH, 3HaqJiTeJihHO' 60JihiUeH. MOIUHOCTH' 

HMrrynLCHhiX HCToqHHKOB IIHTaiiHH H T.,D;. MMrrynLCHhiH xa-:

paKTep H3MeHeHHH TOKa, rrony~meMhiH _B 3THX CXeMax, IlpH

BO,Il;HT K Hangqmo y:acTK_OB C tiJopcHpOBaHHhiM HapaCTaHHe~ 
H crra,IJ;aHHeM MarHHTHororronH, qTo ycnmKHHeT rrpouecc ycKo

peHHH~ IlpHrO,IJ;HhiM ~mi: yc:KopeHmi, HBJIHeTCH xapaKTe·p · H3-

MeHeHHH MarHHTHOro IIOJIH H=F(t), _·. IIOKa3aHHhlH Ha~patlJH-: 
Kax puc. 2, rrpH KOTOPOM HH)KeKUHH 'llaCTHU H rrocne,D;)'IOIUee 

c8 
,. 

, . . 
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HX )'CKOpeHHe Ha .·rrepBOM· 3Tarre .. IlpOHCXO,Il;HT Ha 3a,D;HeM 

tlJpoHTe HMnyril.ca ToKa /pe)KHM · tlJopcHpoBaHHoro HapacTaHHH 
MarHHTHOrO IIOJIH/. • . . _· . . . :~ . ·' ' 

.;.;;: PacqeThi n~xa3anH,· qTo HaH6onee.pauHoHanLHoii H rexH~.: 
JIOrHqHOH, C TQqKH 3peHHH rrpaKTHqecKoro HCIIOJIHeHHH, HBJIH-'· 

eTcH cxeMa puc.- 3. · . ·, · .' 
B 3Toii cxeMe Me)K,D;Y CHJIOBhiMH o6MOTKaMH Bo36)')K,D;eHHH ·'· 

KBa,D;paHT<lB . 3JieKTpOMarHHTa YCKOpHTe;riH j ,2.,3 ,4 BKmoqeHhi 

OCHOBHaH CHCTeMa IIHniHHH 5 H paccqHTaHHhie Ha IIOJIHhiH TOK / 

• ·. B03~)')K,D;{m:H1i 3neKTpoMarHHnt .£\Ho,D;LI · 6,7 ,8. Ilapannen:bli<?. 

3THM ,Il;HO,IJ;aM. IIO,Il;KJIIOqeHhl HMII)'~hCHhie HCTQqHHKH IIHTaHHH ' 

9,10,1 L 

,__!:__. 
... · .. 

a) 

Puc~ .3. Ycmpoiicmeo uMnyAbcHoii ¢opcupoeKu cKopocmu nci-:-
. pacmaHUJI MazHumilozo noAJI ycKopumeAJI c pa3oeAumeAbHblMU · 

ouooaMu. a/ ¢YHKlJUoiw/lbHaJI cxeMa; 6/ Kpuei::zJI pacnpeoe-' 
AeHUJI nomeHlJUa/la no O/IUHe o6MomKu 3/leKmpoMazHuma ycKo- · 
pumeAJI. · · 
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TaK KaK npH ocy~ecTa.iieHHH rlJopcHpoaamloro pe)i(HMaHe 

npe,IJ.'bHBnHeTCH OC06LIX Tpe6oBaHHH Ha JIHHeHHOCTh Hapa7 

CTaHHH llOJIH, TO B Ka'ieCTBe HMnynLCHLIX HCTO'iHHKOB llHTa- . 

HHH ,IJ.JIH 3TOH ~enH ,IJ.OCTaTO'iHO llpHMeHHTh npe,IJ.BapHTeJILHO 

3apH:>KeHHLie OT BCllOMOraTenLHhiX BhlllpHMHTeneii 12 KOH,IJ.eH~ 
caTopHLie 6aTapeH 13. 

Ha puc. 4 H3o6pa:m:eHLF ·BpeMeHHLie ,IJ.Harpa:MMLi: Kp~BLIX 
BhiXO,IJ.HhiX HanpH:>KeHHH OCHOBHOH CHCTeMLI llHTaHHH. U l , 

HMnyJILCHLIX HCTO'iHHKOB u2 'Ug 'u4 H KPHBOH TOKa B036y:m:-. 

,IJ.eHHJI. 3JieKTpOMarHHTa yci<:opHTenH "I[ B pe:>KHMe rlJopcH

pOBKH. /COOTBeTCTBeHHO HanpH:>KeHHOCTH MarHHTHOrO llOJIH 

ycKopHTenx H: I. 

L-+-----~---L~----~r-~------t 

L-~~--+---+-~----~---------t 
tf t. t. t4 ts 

• , • ~ > ~ • - • ._ .... ' • 

Puc. 4. BpeMeHHbze ouazpaMMbl BbiXOO~biX HanpJIJICeHUU uc-
1110'-IHUKOB numaUUJI cxeMbl rftopcupoBKU Ux 'u2_' u 3 'u 4 u 
HanpJIJtCeHHocmu MazHumHozo no11J1 ycKopumeiiJI '·H" , nponop
IJU(mallbHoil 1/lOKY B036yxOeHUJI 3/leKmpoMa2HU11la "I d ''). 

10 

C MOMeHTa t 1 Ha'iHHaeT pa6oTaTL ocuoauax cHcTeMa 

nHTaHHH - 5, H Tole B036y::m:,IJ.eHH.!l 3neKTpoMarHHTa Id npo

TeKaeT llO,IJ. ,IJ.eHCTBHeM uanpH:>KeHH.!l U 1 qepe3 06MOTKH B03-

6y:m:,IJ.eHHH" H ,IJ.HO,IJ.hl 6, 7 ,8, ;/c.M. pUC. 3/, o6ecne'iHBaH HOMH

HaJILHYID CKOpOCTh H3MeHeHH.!l TOKa B 06MOTKe 3JieKTpo-

MarHHTa. 

B Heo.6XO,IJ.HMLIH MO~eHT BpeMeliH, HanpHMep, t
2 

; BKmo

'ialOTCH ynpaBrtHeMLie BeHTHJIH 14 HMllYJILCUhiX HCTO'iHHKOB 

nHTaHHH. 9,10,11. ToK ao36y::m:,IJ.eUHH 3neKTpoMarHHTa · ua 

· BpeMH pa3pH,IJ.a KOH~eucaTOpHLIX 6aTapeii 13 KOMMyTHpyeTCH 

· c AHOAOB 6, 7-,8 a uMnynLCHLie HCTO'iHHKH nuramix/B Kou

,IJ.eucaTopnyiD 6aTapeiD/r CKopocTL uapacTaHHH TOKa B 3TOM 

cnyqae onpe,IJ.enHeTCH ,IJ.eHCTBHeM CYMMapHOH 3.,1J..C;· KOHTypa 

TOKa B036y:>K,IJ.eHHH 

&. = Ux +U2 +U3 +U4 /10/ 

TaK KaK uarpy3Ka .HOCHT 'iHCTO HHAYKTHBHLiii xapaKTep, 

a H3MeHeHHe 'BLinpHMJieHHOrO HanpH:>K~HHH OCHOBHOH CHCTe.~ 

Mhl HHTaHHH 5 C. MOMeHTa t 2 . /nepeBo.ri B pe:>KHM pa6oThl 

"CTOna" TOKa/ . MO:>KHO 3imporpaMMHpOBa Th flO KOCHHYCO

u,IJ.anLHOMY 3aKoHy, -To TO~ B036y)K~eHiiH Id npH pa6oTe B 

rlJopcHpOBaHHOM pe:>KHMe 6y,IJ.eT npe,IJ.CTaBJIHTh C060H 'ieTBepTL 

aonHLI cuuycoH,IJ.LI, nepexo,IJ.HI.Qeii B "cTon" TOKa. 

C MOMeiiTa t 4 TOK B036y:m:,IJ.eHH•H 3lleKTpOMarUHTa KOM-

MYTHpyeTCH o6paTHO B ,IJ.HO,IJ.hl 6,7 ,8, H Ha BpeMH nepeXO,IJ.a. · 

c nepaoro _3Tana ycKopeHHH ua BTopoii no,IJ.,IJ.ep:m:HaaeTCH 

c noMO~LIO · ocuoauoii CHCTe_MLI nHTaHHH 5 nocTOHHHLIM. B 
MOMeHT t

5 
. 'ocHOBHaH CHCTeMa nepeBO,IJ.HTCH B 06LI'iHLIH 

BLIIIPHMHTenLHLiii pe:m:nM pa6oTLI, H: TOK B036y::m:,IJ.eHHH uaqu

uaeT HapaCTaTL C HOMHHanLHOH CKOpOCTLID. 

CooTBeTCTBYID~He 3TOMY cno:>KHOMY pe:>KHMY pa60TLI KpH

BLie ua puc. 4 H3o6pa:m:eHLI cnnowuLiMH nHUHHMH. 

Heo6xo,IJ.HMOCTL uanH'iHH. pa3,1J.eniiTeriLuoro peaKTopa 15 
B c.X:eMe HMnynLCHLIX HCTO'iHHKOB llHTaHHH ,IJ.HKTyeTCH cne

AYID~HMH coo6pa:m:eHHHMH. B Ka'ieCTBe ynpaanHIDLQHX aeHTH- . 

neii npe,IJ.nonaraeTCH npHMeHHTL ~eno'iKY nocne,IJ.oBaTenLHO 

COe,IJ.HHeHHLIX THpHCTOpOB, ll03TOMY npH BKniO'ieHHH HMnynLC

HLIX HCTO'iHHKOB H KOMMyTaUHH TOKa c ,IJ.HO,IJ.OB 6,7,8 B KOH

,IJ.eucaTOPHLJe 6aTapeH He06XO,IJ.HMO orpaHH'iHTL CKOpOCTL 

HapacTaHHH TOKa. · 

II 
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C ,IJ,pyroii cTopoHLI, ,IJ,n.H ocy~ecTBneHH.H ·:u;HKnapa3Mar
.,,-,:_::: __ HHqHaalm.H :meKTPOMarHHTa_yCKOpHTen.H Heo6x.o.iiHMO napan- · 

. nenLHO ,IJ,HO,IJ,aM . 6,7 ,8 llO,IJ,KmoqHTh ynpaBn.HeMLie · BeHTHnH 
. 16, 17, 18, KOTOpbie nponycKanH 61>1 TOK pa3MarHHqHBaH~H 
B COOTBeTCTBYIO~He MOMeHTbl ·BpeMeHH. 

EcnH 3TH BeHTHllH BKnroqaTb B MOMeHT t 3 /eM; puc.4/, 
TO nepeXO,IJ, B pe)KHM "cTona" TOKa MO)KHO nonyqJtTb 3a Gonee 
KOpOTKOe BpeM.H. ,ll;n.H orpaHHqeHH.H TOKa· KOH,IJ,eHCaTOpHOH 
6a TapeH B 3TOM. cnyqae TaK)Ke He06XO,IJ,HM pa3,IJ,enHTen~HhiH 
peaKTop,. . -~ _ 

Ha apeM.H clJopcHpoaaHHoro· pe)KHMa aenHqHHa cyM:Map:Hoii •· 
3.,IJ,:c.(npH U1 =U2=-U3=U4)B ·:uenH TOKa :.Bo36y)K,IJ,eHH.H._. 
3neKTpoMarHiiTa B 4 pa3a npeBLIIIIaeT Hanp.H)KeHHe ocHOBHOH : 
cucTeMLI nuTaHH.H. O,IJ,HaKo nocne,IJ,oaaTenLHo qepe,IJ,yro~eec.H·· 
COe,IJ,HHeHHe OCHOBHOH CHCTeMhl llHTaHH.H 06MOTOK B036y)K· . . . 
,IJ,eHH.H OT,IJ,enhHbiX KBa,IJ,paHTOB 3neKTpOMarHHTa YCKOpHTen.H 
H HMnynhCHbiX HCTOqHHKOB llHTaHH.H ll03BOll.HeT nonyqHTb 
TaKoe pacnpe,IJ,eneHHe noTtm:uuana no ,IJ,nHHe o6MOTKH.Mar_HHTa 
OTHOCHTeJibHO "3eMnH" /Ha pUC. 36,KpHBa.H, H30Gpa)KeJIHaH 
cnnoiiiHoii nHHHeii/, npu' Koi'opoM Hanp.H)KeHHe · pa3nuimi,Ix 
qacTeH o6MOTKH OTHOCHTeflbHO "3eMnH'' He npeBhiiiiaeT np0~ 
eKTHOH aennqHHbl. ,lJ;nH· cpaBHeHHH Ha puc. 36 nyHKTHpHOH 
~HHHeii ~~o6pa)KeHa KPHBaH pacnpe,IJ,eneHHH nriTeH:UHanano 
,IJ,nHHe Toil )Ke o6MOTKH npu pa6oTe Toni.Ko ·o,IJ,Hoii ocHcmHoii 
CHCTeMbl llHTa~HH. 

CpaaHeHHe KpHBbiX puc. 36 noKa3hiBaeT, qTo Me)KBHTKO~ .> 

aoe Hanp}l)KeH_He ao apeMH clJopcHpOBKH yae'.rmquTCH no cpaa- ·· 
HeHHIO c o6biqHbiM pe)KHMOM pa6oThi B 4 pa3a. Ho nocKonbKY 
Me)KBHTKOBaH H KOpnycHaH H30llH:UHH paccqHThiBanHCb Ha 
o,IJ,Ho H -fo )Ke IlanpH'IKeHHe, To TaKoe yaenuqeH~e Me)KBifri<o
aoro HanpH)KeHH.H He npeAC,TaBnHeTCH onaCHbiM ,IJ,llH 06MOTKH-··: 
MarHHTa. , .. , 

B cooTBeTcTBHH c pacc:MoTpeHHoii cxeMoii a'Jia6opaTopuu 
a;,IcoKHx 3Hepruii OllJHI pa3pa6oTaH pa6oquii npoeKr Y.ci_
poii·cTaa clJopcupoBKH. 

. . ~-

3aKIIIO'IeHue 

IIpoae,IJ,eHHhi~ uccne,IJ,oBaHHH noKa3hiBaiOT npaKTHq~cKyiO 
B03MO)KHOCTh OCyll.\eCTBneHHH pe)KHMa clJopcHpOBKHMarHHT~. 
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Horo non.H H npeHMy~ecTBo , .u;ayx3TanHoro ycKopeHH.H Ha 
CHHXpo'clJa3oTpoHe Oll.Hll, qTO ll03BOn.HeT npH cpaBHHTenhHO 
He6onLIIIHX 3aTpaTax· 'o6ecneqi1Th ycKopeHHe. H,IJ,ep' c 6onee 
BbiCOKHM a TOMHhlM HOMepOM, qeM H,IJ,pa renH.H. 
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