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B rrpeJlhiJlYilleft pa6oTe orrHcaa BhiBOJl nyqKa H3 JlBYXMeTpoaoro Hsoxpoa­

aoro UHKnoTpoaa THJKenhiX HoHoB OH.HH ( Y -200) I II MeTOJlOM nepeaapHJlKHI21 

H noKa3aH0 1 qTo B cnyqae Y -200 STHM~ M9TO)l0M MOlKHO Bb!B9CTH HOHhl C OT­

HOili9HH9M A I z :::: 3,8 ( A - Macca, z - aapHJl Hoaa). BbiBO.ll apyrHx 

Hoaoa (a a UHKnoTpoae Y -200 ycKopHIOTCH HOHhi c A I z :;: 2,8) ocymecTBnea 

KOM6HHHpOBaHHOft CHCT9MOft 1 COCTOHJlleft H3 sneKTpOCTaTHqecKoro )le$neKTOpa 

H $oKyCHpyiOJllero MarHHTHOro KaHana llaHHnoaa13,41 o 

TpaeKTopHH BhiBeaeaaoro nyqKa onpeJlenHnacb HHTerpHposaaHeM ypaaae­

HHft ,1lBHlK9HHH Ha 3BM C HCnOnb30BaHH9M pesynbTaTOB H3MepeaHft MarHHT­

HOrO nona ycKopHTenH H sneKTpHqecKoro nonH ae$neKTopa, aanpHlKeHHOCTb 

KoToporo npHHHManacb nocTOHHHoft no aceft ero JlnHHe. PaccqHThiBanHcb pas­

nHqHhie aapHaHThi BhiBO,lla HOHOB: c pa3HhiMH OTHOilleHHHMH A I z npH paa­

HhiX 3HaqeHHHX BhiBO,llHOrO paaHyca H M9CTaX ycTaHOBKH ae$neKTOpa: B Jlyaa­

Te ( 1), B xonMe (3) (eM. pHc. 1). 

3neKTpOCT8THqecKHH ae¢neKTOp 

PasMemeaHe ae$neKTopa B xonMe, KOTopoe rroasonHno 6bi yMeHblliHTb 

nyTb HOHa B none paCC9HHHH1 3aTpy.llHHTenbHO no KOHCTpyKTHBHhlM coo6palKe­

HHHM: 3a30p B XOnMe COCTaBnHeT BCero 3 CMo 00STOMy )le$neKTOp pacnono­

lK9H B .llOnHHe - BHyTpH IOlKHOro ayaHTao PaaHyC BXO,lla rryqKa B ae¢neKTOp 

Bb!6paH paBHhiM 88 CM JlnH HCKnJOqeHHH noTepb1 Bhl3hiBaeMbiX pOCTOM aMnnH­

Ty,llhl paaHanbHbiX Kone6aaHft rrpH rrpoxoJKaeHHH rryqKoM peaoaaaca v. = 1 

3 



Pnc, 1. CxeMaTn'!eCKifll rrnaH unKnoTpoaa, 1 - nyaHTbl1 2 - noHHbill lfCTO'l­

HnK, 3 - C8KTOpbl 1 4,51 61 7 - TOK0Bbl8 1Ip06HifKif 1 8 - 06Jllfp0'1H08 ycTpOliCTB0 1 

9 - 9118KTpOCT8Tif'l8CKifll ne$neKTOp 1 10 - MBrHifTHblll KaHan, 

4 

,:~; 

f~ 
t 

/

~' ' I; 
;, 

t·,:~1 
/~1 

' ·~1 

r-

,. 

..... __.._ __ 

( pHc. 2). Enaro,uapSI ManoMy cpe.uHeMy B03.UYillHOMy 3a3opy pa.uHyc, Ha Ko­

TopoM V r = 1, HaXO,[{HTCSI cpaBHHTenhHO 6nH3KO OT pa.UHyca, r,ue BenH'!HHa 

H I MaKCHManhHa. Bcne,ucTBHe :;noro y.uaeTcSI nony'lHTh BbiCoKyJO aclJ<iJeK­

THBHOCTh Hcnonb3oBaHHSI Hr UHKnoTpoHa (nyqoK ycKopHeTCH .uo Hr , paBHo­

ro 98% MaKCHManhHOro) H O,[{HOBpeMeHHO CHH3HTh HaiipSI~eHHOCTh aneKTpH­

qeCKOrO nonSI ,ue<iJneKTOpa. Hcxo,uSI H9 peGynhTaToB H3MepeHHM pa.uHanhHoro 

pa3Mepa rry'!Ka Ha KOH8'!HbiX pa.uHycax, pa.uHanhHaSI anepTypa ,ue<tJneKTopa 

Bhl6paHa paBHOM 4 MM. HarrpSI~eHHOCTh aneKTpHqecKoro nonSI .ue<tJneKTopa, 

Heo6XO.UHMaSI ,unH Bb!BO,[{a HOHOB 3a,UaHHOrO .UHaiia30Ha 9HeprHii ( 10-20 M 96/ HyKn,) 1 

COCTaBnHeT 50-100 KB/ CM 0 'ITO cpaBHIITenbHO nerKO nony'IHTb, BBH-
0 

,uy ManoH yrnOBOii npOTSI~eHHOCTH ( "' 38 ) rrnacTHHbl ,ueclJneKTOpa B ropH-

30HTanhHOii nnOCKOCTH BhliiOnHeHhl B BH.Ue ,uyr OKpy~HOCTeii; CornaCHO pac­

'!eTaM OCeBbiX TpaeKTOpHii IIY'!Ka, 

DnacTIIHhi .uecilneKTopa B BepTHKanhHOM HanpaBneHHH npo<iJHnHpoBaHbi 

no Bceii .UnHHe 1 n09TOMy BenH'lHHa 3a3opa Ha Bb!XO,Ue TaK~e Bb!6paHa paBHOii 

4 MM. r:~~nep6onH'leCKaSI <iJopMa npo<iJHnSI nnacTHH yMeHblllaeT aneKTpHqecKoe 

none no panHycy II TeM caMb!M o6ecne'!HBaeT pa.UHanhHYIO ¢oKyCHpOBKY ny'!Ka 

B ,ueclJneKTope/5/, lle<iJneKTOp 38KnJO'!eH B KapKaC H3 Hep~aBeJOmeH CT8nH 

TOnlllHHOii 1 MM H er6 nono~eHIIe BHyTpH ,uyaHT8 perynHpyeTCH 6e3 Hapyllle­

HHH BaKyyMao 

Dy'!oK, OTKnoHSISICh B .uecilneKTope npHMepHo Ha 2,2 eM oT paBHOBecHoii 

op6HThi, npOXOAHT 3aTeM nyTh ,unHHOH OKOnO 5 M B cna,uaJOlUeM MarHHTHOM 

rrone ,[{O BXO.Ua B rrepByJO rrapy KBa,upyrronhHbiX nHH3 CHCT8Mbl TpaHCIIOpTH­

pOBKH BHemHero rryqKa. XapaKTepHCTHKH MarHHTHoro nonSI Ha TpaeKTOpHH 

OTKnOH8HHOrO ny'!Ka, rrony'leHHbie B pe3ynhTaTe pac'!eTOB ija 38M, IIOKa3aHbl 

HB pHC, 3, H3 pHCyHKa BH.UHO, 'ITO HB HaH6onee onaCHOM y'!BCTKe TpaeKTO­

pHH ( XOnM 3) ,ue<iJoKyCHpy!OillHH rpa,uHeHT nOnS! .UOCTHraeT BenH'lHHbl 2,0 4 

4 2,5 K9fCMo 

MarHHTHbiH KaHan 

llnH <iJoKyCHpOBKH ny'!Ka B paCC8SIHHOM none UIIKnOTpOHa npHMeHeH Mar­

HHTHbiH KaHan, ycTaHoBneHHhiH B xonMe. Done KaHana cilopMHpyJOT ~ene3Hbie 

npyTKH KpyroBoro ce'!eHHH. Done Tpe6yeMoro rpa.uHeHTa paCC'liiTbiBanocb 

C HCnOnh30BaHHeM pe3ynbT8TOB pa60Tbl/ 6/ H 9KCnepHM8HTanhHO onpenenHnOCb 

5 



H(
~)

 

10
00

0 

10
?5

0 

0
)
 

Sf
liO

 

f8
 / • =
 "0 

::
o'

<
 

.,
 

.,. 
; 

p 
"' 

I 
• 

Co
> 

(
X

)
:;

.;
"
 

(X
) 

'C
 

:><
 

., 
"' 

()
 

"'
 

'C
 

;::
 

!!: 
~
 

C"
l 

CD
 

_,
 

0
-

CD
 

0 
• 

'C
 

... 
"'.

, 
tl'

 
I 

~ 
CD

 
:0

 
... 

... 
" 

()
 

'C
 

.,
 

... 
"' 

~ 
CD

 
i:

 

"' 
" 

"' 
"' 

... 
., 

0 
0 

=
 

• 
'C

 
"'

 
"' 

... 
"'"

' 
"'

 
0 

"' 
., 

-
0 

"' CD 
" 

" 
0 

C
D

:,
 

"' 
:a 

"' 0 
"'

 
'1

"
 

0 
0 =

 
=

 "' 
'<

 .. ..
. 

"
'C

 

"' 
"' CD 

()
 

"' ... 
,.g

 
~ 

"' "' 
(X

) 
<0

 

()
 ;:: "' 

/ 

2'J
.r~

 
-~
-~
 

~-
.3

 
+!

 
+O

,l 

--
-

.....
 -

' 
,
;
' 

\ 
.. _,...

.... 
\ 

/ 
/ 

/ 
/ 

_
,/

 
0 

/ 
/ 

/ 
/ 

"' a 
I \ \ I I 

~
 "'' \ \ \ 

/ 
/ 

.. 

\ ' ) 

/ ~
 

()
 

~\
 I \ .

.. ---

-t
. 

-
_.,,

 
e6

 
• 

PH
C

o 
2.

 
n

ap
aM

eT
p

h
l 

.M
ar

H
H

T
H

O
rO

 
no

nH
 

B
 o

6n
ac

T
H

 
K

O
H

eq
ao

ro
 

p
aa

H
y

ca
 • 

. ··
··

,:
:s

~-
;;

:;
 

C)a
 

-- -
--,

 

to
 

R
lr

tJ
 



Ha cTeH)le MarHHTHbiX H3MepeHHll:o 3neMeHTbl KaHana MO)lenHpOBanHCb B Ha­

TypanhHYID aenH'lHHy. MarHHTHoe none H3Mepsmocb JlaT'!HKOM Xonna; peaynb­

TaThi H3MepeHHll: npHBe)leHbl Ha pHCo 4. I1aMepeHHH noKa3b!BaJOT 0 'ITO Bb!6paH-

HaSI reoMeTpHH KaHana o6ecne'!HBaeT aeo6xoJlHMbill: rpanHeHT BO BCeM ARana-

30He rroneJi B XOnMeo C HCnOnb30BaHHeM AaHHb!X MarHHTHbiX H3MepeHHJl: paC'l~T­

HbiM nyTeM onpeJlenHnach JlnHHa KaHana, KoTopaH o6ecne'!HBana cna6o pac­

xonHmHll:CH nyqoK Ha axone B HOHonpoBOJl. Ehino Hall:neHo, 'ITO yrnoaaH npo-
o 

TSI)KeHHOCTb KaHana JlOn)KHa COCTaBHTb 45 • AnepTypa KaHana 10 X 14 MM. 

lliHMMhi KaHana aaKpenneHbi a KapKace H3 Hep)KaBeromell: cTanH ( pHc. 5). 

B MenHaHHOH rrnocKOCTH KaHan ynep)KHBaeTcH ceKTopaMH, a panHanbHoe nono­

)KeHHe KaHana perynHpyeTCH JlByMH BHHTaMH 6e3 HapymeHHH BaKyyMa, 'ITO 

o6nerqaeT HauenHBaHHe BbiBe)leHHOrO ny'!Ka B HOHOnpOBOJlo lliHMMbl KaHana 

H30rHyTbl no 0Kpy)KHOCTH 0 paJlHYC KOTopoll: paBeH CpeJlHeMy paJlHYCY TpaeK­

TOpHH ny'!Ka Ha yqaCTKe KaHana. I1aMepeHHH npOBOJlHnHCb npH OJlHOpOJlHOM 

BHelllHeM none, HO B UHKnOTpOHe HaMarHH'lHBaJOmee none HeO)lHOpOJlHO KaK 

no AJIHHe KaHana, TaK H no paAHYCY TpaeKTOpHH ny'!Ka, no9TOMy OKOH'laTenb­

HO AnHHa H J]HaMeTp lllHMM noA6HpanHCb 9KCnepHMeHTanbHO. 

OIIbiTbi IIO BbiBOJJ.Y IIy'lK8 

•. 
HanpaBneHHe BHyTpeHHero ny'!Ka HOHOB B Jle~neKTOp KOppeKTHpOBanOCb 

C IIOMOlllblO qeTb!pex nap a3HMyTaJibHbiX KaTymeK. 0TCeKaiOlUHJl: HO)K )le~neK­

TOpa, nepBOHaqanbHO H3rOTOBneHHbiH H3 MOnH6JleHa TOnlUHHOll: 0,2 MM, 6biCTpO 

BbiXOJlHn H3 CTpOH (pH C. 5) • B )laJibHelimeM 6biJI H3rOTOBneH OTCeKaiOmH:ti 

HO)K H3 MeJlH TOnlUHHOH 0,3 MM C ynyqmeHHbiM oxna)KJleHHeM, Bbi)lep)KHBaJO­

lllHH AJIHTenbHb!ll: pe)KHM pa60Tblo J1::nbiTaHHH Jle~JieKTOpa noKaaanH, 'ITO OH 

HaJle)KHO pa6oTaeT IIpH noTeHUHane JlO 45 KB. 

ilJIH H3MepeHHH HHTeHCHBHOCTH H nOJIO)KeHHH OTKnOHeHHOrO IIy'!Ka HO­

HOB HCnonb30BancH pS!A TOKOBhlX npo6HHKOB (4,5,6 Ha pHC. 1). ilnH KOHTpO­

nSI npoxO)KJleHHH rry'!Ka qepea MarHHTHbill: KaHan Ha BXOJle nocneJlHero ycTa­

HoBneHbi nBa rpa~HTOBbiX KonneKTopa. BbiCOTa Ka)KJlOro KonneKTopa 20 MM, 

pa)lHanbHaH IIpOTSI)KeHHOCTb 15 MM, a paCCTOHHHe Me)KJlY HHMH paBHO paJlH-

8JibHOll: anepType KaHana. 3KcnepHMeHTbl IIOKa3anH, 'ITO 9~~eKTHBHOCTb npo-
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PHc. 4. Pacrrpenenemte rromi MarHHTHoro KaHana. 
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PHc. 5. MarHHTHbil! KaHan. 

Puc 6 Mo u6 eH Bblll: 



I 

XO~eHHH nyqKQM MarHHTHOrO KaHana COCTaBnHeT 60-70%, Tionaag 9~~eK-
+1 

THBHOCTb BbiBO.[la HOHOB 4 He 
+3 

• 12 c +4 
16 0 pas a a 

+5 
16 0 

+4 
12 c 

10-14%, fopHSOHTanbHbifi 9MHTTaHC BbiBelleHHOrO nyqKa - 135 MM• Mpall, sep­

THKanbHbifi - 8 MM•Mpa,ll, TaKoe SHaqeaHe KO~~HUHeHTa Bb!BO.lla 06'bSICHS!eT­

CSI 6onbUIOfi aMnnHTY.llOfi HeKorepeHTHb!X pallHanbHbiX KOne6aHHfi ( 8 MM) B pafi­

OHe BbiBOJlHOrO pallHyca, CBS!SaHHOfi, llO-BHllHMOMy, C KOHeqHofi UIHpHHOfi Ha­

qanbHbiX ~as yCKOpS!eMbiX HOHOB, BOSMyUieHHSIMH MarHHTHOro nOnS! THlla nep­

BOfi rapMOHHKH H llPo 

HsyqeHHe ~aKTopos, oTseTCTBeHHbiX sa 6onbUIYIO aMnnHTYllY pa.llHanb­

HbiX Kone6aHHfi, H HX ycTpaaeHHe llOSBOnHT llOBbiCHTb K09~~HUHeHT Bb!BO.[la, 

B saKn!OqeaHe asTopbi Bbipa)KalOT 6narollapHOCTb B.B. EaTIOHe, B.A. AKH­

Mosy, H B.B. noriOBy sa llOMOUib B 9KCnepHMeHTax. 
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