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1. HpuH14un pa6o•w c>a•'IUKa · 
L 

MarBBTRoe none, B:W3:WB&eMoe .QBIDKYJIVIMCJI DY'IKOM 

R )la.JOIQee BR4topM&U1110 0 ero napaMeTpax, MO>KJIO B3MepJITL 

DpB DOMOIQII K&TymeK. flpeBMYll'eCTBO T&KOrO MeTO.Qa DO 

Cp&BReRBJO C R3MepeRBeM DOnJl DpB DOMOIIUI URHRR.Qpa 

~&pa.QeJI COCTOBT B TOM, 'ITO onpe,neneHBe napaMeTpOB 

DY11K& DpOBCXO.QBT 6e3 ero pa3pymeHRJI R OWB6K8. B3-3& 

BTop:ii'IROi 3MBCCBB :JneKTpoaoB OTCYTCTByeT. 

TaK K&K ny'IOK BIDKeKTBpyeTCJI B C)I(IIM&eTCJl B a.nre3a-

Tope I 1 I B3MeRJIIOIQIIMBCJI so speMeHR waruRTH:WMB nonJIMB, 

Re06XO.QBMO BCKniO'IBTL BnB KOMDeHCBpOB&TL .QeBCTBBe 3TBX 

nonei ua )l&T'IBK. HcnonL30B&HRe ,nsyx K&TymeK, KOTop:we 

p&CDOnO)I(eB:W ·B6nR3B DY'IK& B BMeiOT B&KnOB K Me.QB&HHOH 

DnOCKOCTB; D03BOnJleT DpOBeCTR KOMDeHC&nBIO BHeUDiero 

M&rBRTROrO DOnJI. ,ZJ;eiCTBBe M&rHRTH:WX nonei H& K&TymKB 

DOK&3&BO R& puc. 1. HaBO.QBMOe H& K&TymKe H&DpJl)l(eHRe 

p&BBO: 
d ->-> 

U = !LF -(nH), 
dt 

3.QeCL F eCTL nno~.QL BBTK&, ~ e.QBHB'IH:Wi BeKTOp 

uopMAJIR K nnocKoCTB KaTyDIKB, H - aanp•*eHHOCTL Mar

BBT.Horo non•. 

llocne BHTerpRpoB&BBJI nony'IRM: 

JUdt ., nH. . 
,lUJJt nepBOB K&TymKR RMeeM: 

nlitK < 0, rtl Hn < .0, 

.QHJI BTOpoi: 
-> ·+ n2HK< 0, n2Hn> 0, 

... 
r)le HK - ... aanpJI)I(eBBoCTL co6cTseaaoro MaraBTHoro nonJt 

KOnJ.:Qa, Hn- R&DpJI)I(eHBOCTJ. BHeWBero DOnJI. fipR CYMMB

poB&RBB BCeX CBrR&nOB RCKnJO'I&eTCJI .QeiCTBBe BHeWRero 

non• R nony~aeM:wi_, caraan 

u ., n 1 HK + it2 H K • 
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~JIJI DO,l(aBJieHBJI .l(eiCTBBJI BHeWHero DOJU 6wna BCDOJllt30• 
aaaa cxeMa, DoJCa3aHHaJI Ha puc. 2. 

3cWJeJCTBBHOCTio ICaTyWeiC 3aBBCBT OT a-yrna HaiCJIOHa 

DJIOC~OCTB JCaTyWeiC IC Me,IUiaHHOi nnOCICOCTB, a ·paCCTOJIHBJI 

OT QeHTpa JCaTymiCB ,1:(0 Me.l(BaHHOi DnOCICOCTB B f ·paCCTOJI• 
HHJI OT DY'IJCa .llO ,llaT'IBICa. 

--> --> 
~ns cxanapuoro DPOB3Be,lleaaa ni IIi a DpJIMOJIBHeiaoro 

DY'IJCa, r.l(e i = l ,2, Donyqaeu awpa>Keaae 

-) 

~-H.=- J 
' I 2rra 

a ] sin [ a - arctg ± T 

v'l+i:_ 
a2 

Pacc'IHTaaawe Do 3Toi ~opuyne 3cWJeJCTBBHOCTB .llJU .llBYX 

KaTyweK noKa3aaw aa puc.3 /k = 0,1 /. Ha 3TOM >Ke pa

cyaKe cpaaaaaaiOTCJI Kpaawe 3cWJeJCTBBHOCTB ,llaT'IBJCa -

pac'leTHas I cnnow.._aa xpaaaa, k=O,S I a 3JCCDepBMeHTanJoaaa, 

nony'leHHaa ,llnJI JCpyrnoro npoao,lla pa,IUiyca 29 CM /xpe

CTHKH/. HecBMMeTpB'IHocTJo 3JCCDepaMeHTan~oaoi xpaBoi 

o6ycnoaneHa JCPBBB3Hoi xpyrnoro npoao,lla, BMBTBPYJOII.{ero 

Kom.Qo. 3xcnepa.weHTan~oHwe pe3ynJoTaTw DOny'leHw Dpa 

CBMMeTpH'IHO HaCTpOeHHOM DOTeHQBOMeTpe. 

ECJIB DY'IOIC HaXO,l(BTCJI B QeHTpe ,llaT'IBICa, TO HaBO,IlB• 

MWe OT Hero HaDpJI>KeHBJI Ha JCaTyWJCax BMeiOT O,llBHaiCOBYJO 

aenB'IBHy DO 3Haxy a aMnnaTy,lle, npa 3TOM Dono>Keaae 

PY'IICH DOTeHQBOMeTpa He BnBJieT Ha pe3ynJoTBPYJOIIUii CBr· 

Han c ,l(aT'IBKa, BH.IlYQBpoaaHHWi xonJoQOM. B 3TOM cnyqae 

DO,l(CTpOBKOi DOTeHQBOMeTpa ICOMDeHCBpyeTCJI CBrHan, Ha· 

Be.l(eHHWi BHeWHBM DoneM. TaxaM o6pa30M MO>KHO B3MepBTJo 

HHTeHCBBHOCTb KOnbQa, KOr,lla OHO DpOXO,IlBT 'lepe3 ,llaT'IBIC 
BO BpeMJI C>KaTBJI /puc. 4/ . 

Ecna Kon&Qo HaXO.IlBTCJI aa DPOB3BOnJoHOM paccTOJIHBB 

oT ,l(aT'IBKa I puc. 3/, HanpJI>KeHae U onpe.l(enJieTCJI cne,llYJO· 
ll{HM o6pa3oM: 

U "' _J _ [ ksin(a + {3) -( 1- k) sin(a-/3)] 
2rra ----

f2 
VI+

a2 
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Puc. 2. H3Mepu•e.llbHaJI cxeMa. 

.21 
I 

----.-----r-----~----4------+ 

i:f 
.8 
.8 

~~~--__;·s -- -'1 .t 

-.z[ 
Puc. 3, 3NeK.U6HOC.b oo•'IUKa c HQK.IIOHOM a = 45° 6 
npU6.11UJICeHUU 6eCKOHe'IHOZO np0600a. k = 1 U 0 - 3PJeK
.U6HOC.b KQJICOOU Ka•yUIKU, k = 0,5 - 3NeK.U6HOC•b 
oo•'IUKa, KOZOO KOH.aK• no•eHI#UOMe•pa HGXOOU.CJI 6 cpec)
HeM noAoxeHuu. Hy'IOK UMee• •o'le'IHoe ce'leHue. 3Kcne
puMeH•aAbHWe pe3y.llb•a•w 3PJeK.U6HOc•u oo•'IUKa, no
.IIY'I€HHWe Ha KO.IIbl#e U3 np060AOKU C pac)uycoM R = 29 CM, 
k = 0,5,o6o3Ha'leHw Kpec•uKaMu. 
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],AeCJ. 0 < k < 1 onpe,AeJIJieT noJIO>KeHBe noTeH~BOYeTpa H 

{3 = a ret~ .KpBBWe AJIJI p&3HWX k T&K>Ke nOK&3&HW Ha puc. 3. 
Ko:wneHC&UJI BHeWHero CBYYeTpB'IHOrO no OTHOWe

HBIO K YeA&&HHOi nJIOCKOCTB Y&rHBTHOrO nOJIJI C KOYnOHeH

T&YB Hr B Hz .AOCTaraeTCJI B TOY cJiy'lae, xor,Aa napa:weTp 

noTeHiuiOYeTpa k Y.AOBJieTBOpJieT cbop:wyJie 

1\. 
- - tg a = 2k - 1. 

liz 
Yron a 6wn sw6paH paBHWY 45 o • npa 3TOY OTHoweHae 
ynpoUULeTCJI: 

H. 
_r_ = 1 - 2k. 
Hz 

Pacc:woTpa:w BJIBJIHBe xoHe'IHoro ce'leHHJI ny'lxa Ha 

3c)clleKTBBHOCTJ. ,Aa T'IBK& B npa6JIB>KeHBB DpJIYOrO WHypa O,A

HOPO.AHoi no ce'leHBJO nJIOTHOCTB Toxa j . Cy:w:wa axcaan~o-... ... 
HWX KOYnOHeHT n II BYeeT BRA 

... a z j d z . J 
~. II k 

I J 
-a z 

=--[In ( ) 217 (a- z) 2 8 + 0 z - In (a- a. ) ] 
1T z ' 

a paA&aJIJ.HWx -

... 
(;iii k 

a 
r 

J 
-a 

r 

jl (r) dr 

2 TT a 

r,Ae l (r)- 3c)clleKTHBHOCTJ. ,AaT'IBKa B 3aBHCBMOCTB OT pa

.ABYC& I puc. 3/. 
PeJyJIJ.TaTw pac'leTOB np&se,AeHw Ha puc. 5. HJ Hero 

BB,AHO, 'ITO AJIJI KpyrJIOrO Ce'leHBJI 3c)clleKTBBHOCTJ. pasHa 

,}QQ~, K&K B CJiy'lae KOJIJ.~a TO'Ie'IHOrO Ce'leHBJI. 

2. H3Mepu•e/lbHQJI cxeMa c oa.'lUKOM 

)J;&T'IBK BWnOJIHeH B BB,Ae BBJIKB, KOTOp&JI ,ABB>KeTCJI 

no p&A&ycy /puc. 6/, Ha ee KOH~&X H&XO,AJITCJI O,AHOBBTKO

BWe KaTywKB YaJIOB BH.AYKTBBHOCTB(0,2pH) .)J;JIJI .AOCTB>KeHHJI 

O,AHOPO.AHOrO BOJIHOBOhO COnpOTBBJieHBJI neTJIJI C,AeJiaHa B3 

nO,ABO,AJII.Qero xa6eJIJI 2
/. Ha BHeWHeii CTOpOHe Ka6eJIJI KaTy

WeK BYeeTCJI YeTaJIJIB'IeCKBB 3KpaH B3 npOBOJIO'IeK, KOTO-

9 
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Puc. 5. 3~eK.U6HOC.b oa•~uKa npu pacwupeHUU KOAb~a 
6 paOUQAbHOM U QKCUQAbHOM HanpaeAeHUJIX. 

-..... 



pLIB 3aUUII.QaeT KaTyWKY OT 3neKTPB'IeCKOi HaBO,lUCB B 6WCT· 
pLIX 3neKTpOHOB. fio~BO~·~e K KaTyWKaM Ka6enB Haxo
~·TCJI B 3KpaHBPYlO~X Tpy6KaX. 

H3MepeHBJI nposo~nsc~o no cxewe, noKa3assoi sa 
puc. 2. KaTymKB ~aJOT ~stW»epeHIUian~oswi csrsan B woryT 
pa6oTan. B cxewe c BHTerpaTopow. Hanp•lKeHae sa ocusn
norpa~e U B cnyqae ~4Ml»epeuuaan~osoro csrsana OT Toxa 
B KOnb.Qe J eCTb 

fl "".!!1! .1.. + u, 
d t d t R 

R - ·conpoT~~~~neuse B B3MepaTen~osoi cxewe ~ cornaco
uans• Ka6enJI. Ypausesse ynpo~eTcJI B cny'lae wanoro 

il!. ~ I 1: wano, lJ 6na3Ko K waKcswan~osowy I. 
d t R R 

L 
fiOCTOJIHHaJI BpeMeHB CXeMLI "R" = 2. 7 HC ~aCT 803-

MOlKHOCTJ. pa6oTaT~o c ~ocTaTO'IHWM pa3pewessew. Ecna 
na~eHBe HanpJilKeHBJI Ha BH~YKTBBHOCTB KaTfWKB DpeHe6pe
lKBMO Mano, TO npB B3MepeHBJIX C BHTerpBpYJOI.Qei lleDO'IKOi 
HanpJilKeHBe Ha BLIXO~e lJ"" _[_, r~e R B C- nOCTOJIHHWe 
BHTerpspyJOI.Qei ueno'IKB. RC 

3. KoH•poAbHI>Ie 3KcnepuMeH•w 

H3MepeHBJI 6wns npose~eHw B a~re3aTope wo~ena 
KOnneKTBBHOrO YCKOPBTenJI/3/. Jiwn BCDOnb30BaH BMnyn~oc
HLIB ny'IOK C ~nBTenJ.HOCTbiO "'20 HC B aMDnBTY~OB TOKa 
, 40 A. CsrHanw TOKa s Kon~oue Ha pa~syce BHlKeKilBB 
noKaJaHw Ha puc. 7,8 l~stW»epeHIUianbHwe csrsanwl a 
9,10 IBHTerpan~oHwel. Ha psc. 7 B 9 npe~cTasnesw pe-
3YJJJ.TaTial, nony'leaHwe nps B3MepeHBB o~oro o6opoTa 
ny'IKa, a Ha puc. 8,10 - HecKonJ.KHx nepswx o6opoToB. 

PeJyn~oTaTw B3MepeHsi Ha pa~yce R =30 CM noKa3asw 
Ha puc. 11. H3 pscyHKa BB~Ho, 'ITO ny'IOK cyi.QecTsyeT se
KoTopoe BpeMJI. fiyTeM B3MepeHBB MOlKBO onpe~enBTb 
BpeMJI ero lKB3HB. 

Ha puc. 12 B 13 npe~cTasneHw ocusnnorpawww, KOTo
pwe noKa3WBaiOT CBHXpOHB3aiUIJO ny'IKa C 6WCTpLIM no
new/ 4/ BO BpeMJI BHlKeK.QBB. ,lJ;nJI 3TOrO B3MepeHB. BHeWHee 
none He 6wno nonHOCTJ.JO cKownescsposaso. TaKoe sa6mo-
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Puc. 8. ,llu~epeHIIUCJAt.Hwu cuzHCJA ()aa'luKa nepewx o6o
poaoe. 

- .... --\, v 
.... 

Puc. 9. CuzHaA aoKa o()Hozo o6opoaa /R= 39 cM/. 
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Puc. 10. CuzHaA •oKa nepewx ooopo•oe jR = 39 CM/. 
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Puc. 11. HH•ezpaAbHbU'l CUZHQA <)a.-.uKa Ha n= 30 CM. 
- - - - - CUZHQA o<)HOZO OOOpo•a. -- CUZHClA nep6biX 
o6opo•oe. 
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Puc. 12. llpoeepKa epeMeHHozo coo•HollleHUJI MeJit()y 6wc•
pwM noAeM u UHJiteKllueu nyt.ttca. CuzHaA noAyt.teH o• oo•
t.tuKa c CJuNepeHliUa.llbHOU cxeMOU. 

Puc. 13. llpoeepKa epeMeHHozo coo•HollleHwr MeJitCJY 6wc•
pwM no.11eM u UHJiteKllueu nyt.tKa. CuzHaA 3./leK•put.tecKozo 
•oKa. 
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AeHHe MO*HO BCDOnb30B&Tb AnJJ. nOACTpOIXB BpeMeBB BH· 
*eKuaa oTaocaTenbHO saewaero nou. Jiwno B3uepeao 
acKa*eaae BHeWHero MarsBTHoro non• AaT'IBKOM. Oao 
COCTaBnJJ.eT "'/1,5 ± 1,0/~ B6nB3B JCaTyme~ AnJJ. MarHBT· 
HOro noml C AUTenbHOCTbiO BMnynbCa T = 200 HC. 

J.(aT'IBIC 6wn nporpaAYBPOB&H BMnynbCOM 3neJCTpB11eCJCO• 
ro TOKa 70 A, 300 He, KOTopwl npoXOJUIJI no nposono'IHo
uy KOnbuy, DOMeiD;eHHOMY B ueHTpe AaT'IBKa. C BHTerpa
TOPOM I r = 2 Me/ 6wna nony11eaa rpaAyapoBO'IH&JJ. KoacTu
Ta 1,7 MB/A. 

AsTopw--ilwpa*aiOT acKpeHHIOIO 6naroAapaoCTb B.n.ca
paauesy 3a DOMeP*KY, H.H.HB&HOBY 3& AeT&nbHOe o6-
CY*AeHHe pa6oTw, B.ll.PawescKOMY 3a none3a:we JUIC· 
KYCCBB, B.A.,npoliOKIIHY 3a noCTOJJ.HHYJO DOMOID;b npa nl)OBe· 
AeHBB 3TOI pa60TW, A.A.PameBCKOI 3a ICOHCTPYBPOBaBBe 
AaT'IBKa, a TaiOKe KOnneJCTBBY MOAenB KonneKTBBHOrO YCJCO• 
paTenJJ. 3& o6ecne11eaae pa6oTw 3neKTpoaaoro ycKopaTen• 
B aAre3aTopa BO BpeMJJ. BCnWTaHBJJ. A&T'IBIC&. 
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PyKonucr. noc•ynu11a e U30aBeAr.cKuu o•C>e11 
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