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' HeTOlfHOCTb H3roToaneHHa MarHHTa, pa3nHlfHe Mar-
HHTHbiX xapaKTepHCTHK OT,llenbHbiX 6nOKOB 3neKTpOMarHHTa, 
HanHlfHe OCTaTOlfHOrO HaMarHHlfHBaHHa H · T.n. npHBO,llaT 
K HCKa)f(eHHIO reoMeTpHH MarHHTHOrO nona B. 3a30pe 3neKT
poMarHHTa CHHXpotfla30TpOHa, T .e. K OTKnOHeHHIO rioKa3aTenH 
en ana MarHHTHoro • nona 'n "oT pacqeTHbiX 3HalfeHHH. )l;na 
ycTpaHeHHa HCKa)f(eHHa MarHHTHOrO nona Ha CHHXpotfla3o
TpOHe B miqane UHKna ycKopeHHa cny)f(aT o6MOTKH P3Mif 
/pacwnpeHHe pa6oqeii 30Hbi Ha ManhiX HH.IlYKUHax/. IIpoaon
HHKH 3THX 06MOTOK 3aKpenneHbl Ha· nonrociibiX HaKOHelfHHKaX 
MarHHTa. B HaCTOawee BpeMa TOK KOppeKUHH C03,llaeTCa 
Hanpa)f(eHHeM, HaBe,llCHHbiM Ha npOBO,llHHKaX BO BpeMa UHK
na. Ka*nan: o6:MoTKa 3aMKHyTa na uenb, cocTon:myro H3 
nocnenoaaTenhHO coennnenHhiX nepeMennoro conpoTHBnennn: 
H npoccerin:~ Bennqnna TOKa H nnnTenhHOCTb napacTaHHH 
perynnpyroTcn: TonbKO conpoTHBnenneM. CnenoaaTenhHO, 
,llHana30H· perynHpOBaHHa 3aKOHa H3MCHCHHH TOKa HCBenHK. 
B H3BeCTHbiX cnyqan:x :nnn: yaenn_qenna npenenoB perynnpo
aannn: HCnOnb3YIOTCa . 3nCKTpOMaWHHHbie ycHnHTenH 
3MY /l/. IIpliMeHenne 3MY pacwnpaeT npeneiibl perynnpo
aanna, no :noro 6hmaeT HenocTaTO\.IHO. KpoMe Toro, 
TaKHC ycHnHTenH o6nanaroT OTHOCHTenhHO 6onbWOH llOCTOHH
HOH iJpeMeHH perynnpoaalina /necaThie · nonn ceKyH.Ilbi/ 
H HMeiOT· BpawaroiUHeCH MCXaHHltCCKHe \.laCTII, \.ITO CHH)f(aeT 
Ha,llC)f(HOCTI~ pa60Tbl CHCT.CMhl B uenoM: . .. . .· . , . 

Ha ycKopnTene "HnMpon" /2/ nna KoppeKunu 'n" npnMe
nen HCTO\.IHHK TOKa, KOTOphrii ynpaanaeTca tPYHKUHOHanhHhi1-f 
reHepaTOpOM. Hanpa)f(eHHe HCTO\.IHHKa He· npeBbiWaeT 80 ·e. 
B KaqecTBe .perynnpyffiwero 3neMeHTa ncnonh30BaH Tpan-
3HCTop. 

B ,llaHHOH pa6oTe OllHCaH HCTO\.IHHK CO CTynenqaTb~M 
• ' : < ... • ,, ,, 

HapacTaHHeM TOKa; npenHa3Ha\.ICHHhiH nna KOppeKUHH 0 Ha 
. CHHxpotfla3oTpone OlUIH. , 
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I1t '*' itl •'h 1ft 1P •tf rlr ;ta lt• It• - . t 
PHe. I. KpHBaH Toi<a I= f( t). 

B&t6op exeM&r 

·- . 

. ·:-

. Henpepi:.IBHYJO · clJyHI<UHJO I= Ht~ e noeTaTotiHoii Toq-
HOeTLJO MO:>KHo annpoi<eHMHpOBaTb eTyneHtiaTOH :noM.aHOH 
nHHHeii ./eM. pHe •. J/. 3T() o6eTOHTen'bc1-ao 6Lmo HenonJ:.-
30BaHo npH· pa3_pa6oTI<e HeTO'IHHI<a. BpeMH HapaeTaHHH Toi<i . . c 

B o6MOTI<e I<oppei<UHH paaHo 100 Mee.K •. Mai<eH:Mani:.HaH 
aenH'IHHa . TOI<a 10 ·a. ·. BeeJ:. pa6otiHii· 'oTpe;wi< apeMeHH 
p·a36HT Ha n·eeHTb qaeTeH, B npenenax I<OTOpbiX MOJKHO 
perynHpoaaTJ:. aenH'IHHY TOI<a. ConpoTHBJieHHe I<oppei<TH
pylomeH: 06MOTI<H eOBMeeTHO C noneoenHHHJOmHMH npoaonaMH :-. 
OI<OJIO 20 OM •. B eBH3H e 3THM ,llJIH ITOJiytieHHH M,ai<eHMaJIJ:.• 
HOrO TOI<a I<Oppei<UHH·/10 a/ Tpe6yeTeH noeTOHHHOe Ha
npHJKeHHe 200 e. Tio3ToM:y Henorfi>3oaaHHe TpaH3HeTopoa .. 
B I<atieeTBe peryJIHPYJOIUHX 3JieMeHTOB npe.n;eTaBJIHeT 60JIJ:.• .. 
IUHe TPYnHoeTH. B I<atieeTBe perynHpyromero 3JieMeHTa 
HaMH Bbi6paHa uenb, eoeTo»maH H3 ·neeHTH napaJIJieJihHO 
BI<JirotieHHLIX THpHeTopoa. THpHeTophi npoeThi a ynpaaneHHH, 
Ha,neJKHhl B 3I<ennyaTaUHH, HMeJOT 6onee BhieOI<Oe pa6oqe_e 
HanpHJK~~He, clJpOHT HMITYJihea TOI<a·· B Harpy3I<e H'e 3aBHeHT 
oT ynpaan»romero eHrHana: · 
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OnueaHue exeMbl 

bJIOI<·exeMa HeTO'IHHI<a npHBeneHa Ha pHe. 2, npHH~ 
UHnHanJ:.Ha» exeMa - Ha pHe. 3. Bee yeTpoiieTBO, 3a 
Hei<JIJO'!eHHeM paenpe,nenHTen», BhmomieHo Ha qeTJ:.IpexenoH:
HhiX nonynpoaonHHI<OBhiX npH6opax. CHeTe¥a H:atiHHaeT :Pa.: 
6oTaTb e npHxonoM HMITYJihea "Haqano UHI<Jia". 0nHOBH6pa
TOp. 3anepJKI<H N!!l peryJIHpyeT MOMeHT no.n;aqH TOI<a B I<Op
pei<THPYJOIUYJO 06MOTI<Y OTHOCHTeJihHO "Haqana UHI<Jia". Ilpe
nen peryJIHpOBaHHH OT 1 ,llO 50 MeeK. 0nHOBH6paTOp 3a
,nepJKI<H N22 onpenenHeT · apeMH npoTei<aHHH Toi<a no o6-
MOTI<e I<Oppei<UHH /100 MeeK/. ct>opMHpoBaTeJIH N2l, .N22 
Bblpa6aThiBaJOT HMITYJihehi nn» ynpaaneJ:IHH pa60TOH 3Jiei<T-
pOHHOrO I<OHTai<TOpa. . 

haenpe,neJIHTeJih BhiiTOJIH~H Ha MoeTOBhiX RC - 3neMeH
Tax ;s I. Ero exeMa oTJIHtiaeTe» Bhieoi<oii HaneJKHOeThJO 
B pa6oTe, eo.nepiKHT He6onbiiioe .qHeno TpaH3HeTopoa·. II pH 

· 3aMeHe TpaH3H.CTOpOB, HMelOli.{HX f3 OT 20 :no 100, OTI<JIO
HeHHe a 3a.!lepJKI<e y I<aJK.no:ii ·Htie:iii<H He npeahirnaeT 0,3 -
0,5o/o. )l;n» · 3anye1<a paenpe.neJIHTemr lleo6xonHM TOJihi<O 
eTapTOBhlll 3anyei<aromHH HMITYJihe . 

IIporpaMMHhiH I<OMMyTa Top ripeneTaBJIHeT eo6o:ii I<Jia
BHIIIHhlll. nepei<JIID'!a TeJih e He 3aBHeHMhiM BI<JIIO'!eHHeM. OH 
IT03BOJIHeT, Ha6HpaTh onpe,neJieHHYJO nporpaMMY BI<JIJO'!eHHH 

THpHeTopoB.· 
PeryJIHPYJOIUHH 3JieMeHT eoeTOHT H3 neeHTH napaJIJieJihHO 

BI<JIJOtieHHhiX aeTae:ii. B I<aJK,noH: aeTBH THpHeTop THna 
KY201ll noenenoaaTeJihHO eoe.nHHeH e nepeMeHHhiM eonpo
THBJieHHeM ·THna .flfiE, I<OTOphiM 3a,llaiOTeH yeTaBI<H TOI<OB 
I r"' 110 /eivr: pHe. 1/. IIepeMeHHhie eonponianeHHH B I<aJK

noH: eTyneHH perynHpyJOT 'JOI< OT 0,1 no 1 a. 06IUHH nH~I.lla-
30H peryJIHpOBaHHH TOI<a I<Oppei<UHH eoeTaBJIHeT OT 0,1 
no"10 a. · 

THpHeTophi nooqepe.nHo Bl<JIJOtiaroTeH HMITYJihea}.m; no
eTynaroiUHMH e paenpe.neJIHTeJIH qepe3 clJopMHpoaaTeJih N23 
H nporpaMMHhlll I<OMMyTaTOp. BpeMeHHOH HHTepBaJI MeJKny 
HMnynheaMH · Bhi6paH paBHhiM 10 MeeK. OrpaHHtieime nnH
TenhHOeTH npoTei<aHHH TOI<a qepe3· 06MOTI<H J<Oppel<UHH: 
no 100 MeeK .IT03BOJIHJIO npHMeHHTh B peryJIHPYJOIUeM 
:JJieMeHTe nepeMeHHhie eonpOTHBJieHHH MOIUHOeThlO 15 8111, 
reM: eaMhiM eo3naTh I<OMnai<THYJO exeMy HeTO'IHHI<a. B eny-
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PHC. 3~ ·IJpHHUHllHaJibHaH CXeMa HCTO'IHHKa TOKa .. 

~ .;. 

qae c6on: B pa6oTe. 3rt~KTPOHH,~ro KOHTa~Top'a HJIH OJJ;HOBHG:~ 
paTopa 3a,nep:>KKit:·Ni2 JJ;JIH 3ainHThi peryiiHpyromHx conpoTHB
neHHH CJIY:>KHT pene BpeMeHH PB~ Ec~H .3JieKTPOHHhiH KOH
TaKTOp :He· pa3oMKHeT uenh ·TaKa -<.epe3::100 MeeK, To:qepe3 

-":" 150 :.w_ceK pene BpeMeHit: PB cpa6aThiaaeT H .. 3aMKHeT Iienh 
KaTyrniC'H pene .~rrB: CpaGaThmaiili~ pene PIIB o6ycnoBnii-. 
BaeT ' .. oTKnroq·eliHe aHC::i:i£iior·o Haripn:>KeHHH c THpHcTopi:>B 
perynH:pyromero :meMeHTa. JlaMna JIH /eM. pHc. 3/ cHriuC-

:·JIH3HpyeT o · cpa6aTbiBaHHH pene PIIB · H ocymecTBJIJleT 
..KOHTpom. ripe.noxpaHHTeneH: rrrri .H IIII2: '· 

·. • • '.:: \~ .}.t 
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Texnu'"lecKue xapaKTIIepucl'luKu ucTIIO'"IHUKa . 

IIpe.nenLr perynupoBaHUH TOKa OT 0,1 .no 10 a npu 
R H = . 20 OM u Hanpx:>KeHuu nuTaHux = 220 . e~ qucno 

CTyneHeH perynupoBaHUH - 10. ,lJ;nuTenLHOCTl. O,IlHOH CTyne
HH - 10 MCeK. IIpe,nenLr perynupoBaHUH TOKa O,IlHOH CTyneHU 
OT 0,1 ,no 1 'a. )lnuTenLHOCTL UMnynLCa TOKa ·100 MCeK. 
CTa6unLHOCTL ·BenU'IUHLI TOKa 3aBUCUT B OCHOBHOM OT CTa-
6UnLHOCTU nuTaiOutero JianpH:>KeHUH:· 'HanpH:>KeHUe nuTaHUH 
o,nHoBu6paTopoB · 3a.ziep:>KKU, !l>opMupoBaTene:ii:, pacnpe.ne-
nuTenx +27 e, ·noTpe6nxeMLIH TOK - 0,03 a. 

Ilpu noM'omu nporpaMMHoro KoM:MyTaTopa u nepeMeHHLIX 
conpOTUBneHUH MO:>KHO B lliUpOKHX npe,nenax perynupoBaTL 
BenU'IUHY U 3aKOH HapacTaHUH TOKa B 06MOTKe KOppeKIJ;UU . 
.D;nx npuMepa Ha puc. 4 npU\Je.n'eHLI ocuunnorpaMMLI, noKa-
3LIBaromue HapacTaHue :roKa no npxMonuHeiiHOMY, a Ha puc. 
5 - no 3KCnOHeHu;uan:bHOMY 3aKOHY. 

Puc.· 4.· HapacTaHue TOKa I= f( t) no npxMonuHeiiHOMY 
3aKoHy. Pa3BepTKa 20 MeeK/eM. Macrn1-a6 ToKa 1 a/i::M. 
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·Puc: .. 5. HapacTa!'me· TOKa I= f( t) ni:> -3Kcnt>HeHu;HanLHOMy 
3aKoHy. Pa3BepTKa;;20 MeeK/eM .. MacrnTa6 TOKa ·i a/eM. 

:HCTO'IHUK CMOHTHPOBaH B 6n'oKe CTOHKH "BHlliHH" C 
pa3MepoM 6noKa 240x240x280, ero o6mHn BH,n noKaJaH 
Ha piic. 6. . · · ' 

fiCTO'IHHK paCC'IHTaH Ha KpyrnocyTOlfHYIO pa6oTy, ll03-
BOnHeT · ocyrnecTBHTb CBH3h_ c 3BM H·Mo)l(eT 6LITb Hcnon:b- ', 
.30BaH He TOJibKO . .UJIH KoppeKUHlf "n~;Ho · H ,nJIH peryJIHPOBa -· 
HHH. -Me,nHaHHoii ·· nriocKoCTH. Y eTa Hom( a TaKHx acTolfHHKoa 
nHTaHH·~ Ha nynLTe ynpaBneHH H cnHxporfJa JOTpoHoM noBbiiiJaeT 
onepaTHBHOCTb .H ynylfiiJaeT YCJIOBHH HaCTpOHKH YCKOPHTeJIH 
Ha OITTHManbHbiH pe)l(ii~~. ' . c:'_. -. . . 

. ABTOpbl cimTaJOT CBOHM npmiTHhiM D.OJirOM Bbipa3HTb. 
6naro.napHoci'L JI.TI.3nHoB.beBy: H..H.RnoiloMy, O.H.UHcnH
Ky, lli.3.Ca-ii!l>yiiHHY 3a· none1HOe o6cy)I(,!J.eHHe, a TaK:>Ke 
B.H>KY3H.euoBy Ja ,HJrOTOBJieHHe pa6o4HX o~pa3UOB HM-· 

.nyJibCHbiX HCTO'IHHKOB. 
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PHc. 6. 06mHii BJ:i.n HCTO'IHHI<a TOI<a. 

Jlumepamypa 

1. P.M.KyllaKoe, A.A.Kapoam u op. IIT3, N..o4, 158 /1962/. 
2 .. NIMROD A7 GeV Proton Synchrotron, 1965. 
3. B.A.HIIbUH, E.H.KoHUJUH. HMn,VIIbCHble ycmpoilcmea c Mo-

cmoebiMU epeMJl3QO!Q10UJUMU ijenJlMU. "3HepZUJl", 
MocKea, 1972. . · · . 

4. H.H.,03106UH. Tupucmopbl .e :JIIeKnpu'leCKUX cxeMax. 3Hep
ZUJl, M., 1972. 

PyKonucb nocn,vnu11a e u3oamellbCKUi1 omoe11 
12 u1011J1 19 73 zooa. · 
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