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,UsyxMeTpOBhlll .1:130XpOHHhlll UHKnoTpo.ii 011fll1 (Y -200) rrpe,UCTaBnHeT 

co6ofi 'ISTb!peXCeKTOpHyJO M81Il1:1Hy, 11pe,UH83Ha'leHHyJO .nnH ycKopeHI:IH TmKe-
A . . 

nbiX I:IOHOB C OTHOIIISHI:ISM z ~ 2,8~ Ha <jJI:IKCI:IpOB8HHOM ypOBHe M8I'HI:ITHO-

I'O .rronn. I 1 I. OcHoBHhie rrapaMeTphi UI:IKnoTpona cne.nyJOIUI:Ie: 

.UI:IaMeTp IIOnJOCHOI'O H8KOH9'1HI:IK8 - 200 CM 

KoHe'IHhifi pa.n1:1yc ycKopeHuH 90 eM 

Cpe.unee sna'leHI:Ie MBI'HI:ITHOI'O rronH'B (s ueHTpe) 20 Ks 

MaKc~ManbHhifi sos.nyliiHhifi sasop (s .uoni:IHe) - 15,0 CM 

MI:IHI:IManbHhifi sos.nyliiHhifi sasop (Me)K,ny ceKTopaMI:I)- 3,0 eM 

. .UI:IallaSOH '18CTOT B.'l. I'eHepaTOpa 
0 

Konu'leCTBO ~yaHTOB 45 yi'nosofi rrpoTH)KSHHocTI:I 

HarrpR)KSHI:Ie Ha .uyaHTe 

,UI:IallaSOH YCKOpHeMblX I:IOHOB 

8Hepi'I:IH yCKOpH9Mb!X I:IOHOB 

- (14,0-21,4)MI'U 

2 

- 75 KB 

A 
- 2,8..:::; -z..S 4 

- (9-20)MSBIHyKn. 

B nacToHmefi pa6.oTe orrl:lchiBaJOTCH sKcrrepi:IMeHTanbHhie pesynbTaThi 

rro BhiBO.UY rry'!Ka 1:13 UI:IKnoTpoHa Y-200 MeTOilOM rrepes~pH.UKI:I, srrepBbie 

rrpe.uno)KeHHbiM B na6opaTOp1:11:1 H.QepHbiX peaKUI:IH r.H. ct>nepOBbiM, IO.U. OI'a-

12/ 
necHHOM, f.H. BHnOBhiM B 1964 Pony 
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l, Ormcaane cnoco6a BhiBona 

CyrueCTBO MeTona nei'KO noHSITb H3 p!iC, }. 'TmKenhifi HOH C 38pSinOM 

Z 0 , ycKopeHHhili no pannyca Bhmona r 
0 

, nonanaeT aa nepesapSinaoe 

ycTpoliCT~O H yBennqnBaeT 3apSin no BennqHHbl Zt . B pesynhTaTe sTo-

rO KpHBH3Ha, TpaeKTOpHH HOHa yBennqHJ3!1eTCSI1 H pannanbHOe nBHlKeHHe OKa-. 

3biBaeTCSI HeycTofiqHBb!M1 6naronapSI qeMy TaKOfi HOH nonaaaeT B o6naCTb 

cnaaaroruero MarRnTaoro nonSI n BhiXOAHT H3 KaMepbi ycKopnTenSI, 

D.nSI ynporueHHSI pacqeToB nonolKHM MarnHTHoe none B xonMe n aonnne· 

0):(HOpOAHbiM 1 T,e. 

none B xonMe H = II (1 +8 ) , 
X 0 

(1) 
none Ei aonHHe II =II 0-8), 

g 0 

rae 8 -rny611Iia MoaynS:ruHH; B cnyqae Y -200 8 = 0,25, Toraa TpaeKTO-

pHSI HOHa · B xonMe H aonuae npeacTaBnSieT co6oil: ·oTpe3KH oKpylKHOCTH co

OTBeTCTByroruero paanyca. EcnH e 0 - yrnoBaSI IIpOTSilKeHHOCTb aonHHbl, 

a TJ - xonMa, TO Ha paBHOBecaoil: op6HTe pai:mycbi KpHBH3Hbi TpaeKTOpHH 
0 . /3/ 

B xonMe ·II aonnae onpeaenSIIOTCSI BbrpalKeaneM : 

• 'tfo 
sm <> . r =r __ _..___ 

X 0 
sin _!]_ 

2 (2) 
. . (: 0 

r =r ~~....:L- • 
g 0 • t; , 

sm-
2 

3aech 

eo+Tfo=e+Tf 
211' 

=N 
li 

'I 17 II~: Tfo · 17 
ct~> - = ctg - + - (ct.,. - - ct .. - ) , ,.,2. N Hx ,.,2 ,.,N. (3) 

4 



Puc.l, CxeMa BhiBOila IIOHOB us paJl~XanbHo-ceKTOpHOI'O uuKnoTpoHa c no-: 
MOmbiD llOIIOnHIITenbHOH OOtiiipKII, 

5 
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v 

N -"'HCIIO ceKTopoe, nocne nepesapSI.UKH. r x H r g CII~JlyeT YMIIO:lKHTb 

. Zo 
aa ~- Bbi'IHCIIHB panHyChi KPHBHSIIbi 1 rpaqmtJ:eCKHM MeTOilOM aeTpyn-

LJ 

Zo 
HO nonytJ:HTb ~ npH paSIIH'IIIbiX -=-

ro zl 
, EcnH :lKe TpaeKTOpHst Hoaa 

uenHKOM ne:lKHT B npenenax onaoro sneMe!ITa nepHOilH'IIIOCTH n nepesaps!ll-

~...! HOe yCTpOHCTBO paCUOIIO:lK91IO !Ia rpa!IHUe XOIIM-IlOIIHIIa, TO MO:lKIIO 
, ro 

Bbi'IHCIIHTb ITO cpOpMyne 

Zo 
tl. r = 2 --( r - r ) cosy 1 z 1 g X (4) 

rne cosy,. 1 , ~ y -yron Me:lKilY pannycoM H · aopManhiO K TpaeKTopnn 

- npn MonynHUHH o = 0,25· nopMKa 5°. <llopMyna (4)ae ytJ:nTbiBaeT cnana 

Mai'IIHTHOI'O ITOIIH sa KOH9'IIIbiM panuyCOM 1 5nai'OJl8pH KOTOpOMY npupOCT 

pannyca sa o5opoT oKasbmaeTCH eme Bhime. 

Dpn Bbiaone ny"'Ka aa Y-200 'TpaeKTopusr uoaoa nocne nepesapHilK.H 

onpenen~nacb rpacputieCKHM MeTonoM, B P.esynbTaTe pactJ:eToB Tpe5oaanocb 

!IaHTH TaKOe aSHMyTallbiiOe rrOIIO:lK9HHe nepesapSI.UHOI'O ycTpOHCTBa, rrpn KO

TOpOM TpaeKTOpHH BbiB9Jl9HHOI'O rrytJ:Ka COBnanana 5bi C OCblO HOHOrrpOBO]la, 

B pactJ:eTe Hcnonbsoaanacb KapTa Mai'HHTHOI'O nong ( KpHBbie II ( r 1 8) =const), 

COCTaBli9HHaH. ITO pesynbTaTaM Mai'HHTHbiX HSMepeHHH, fpacpHtieCKHll MeTO,Q 

pactJ:eTa o5nanaeT OI'paHntJ:eHHOll TO'IHOCTbl0 1 no~TOMY pacqeTHOe UOIIO:lKe

HHe rrepesapHJlHOI'O .ycTpOHCTBa Ha OITbiTe noTpe5oaaiiOCb CKoppeKTHpOBaTb, 

0TIIH"'He pactJ:eTHOI'O aSHMyTa nepesapHJliiOI'O ycTpOHCTBa OT SKCrrepHMeJI-
0 . 

TallbHOI'O COCTaBHIIO .. } ,5, TpaeKTOpUH HOHa H ITOIIO:lKeJine nepesap~Jl!IOI'O 

ycTpoilcTaa cxeMaTntJ:eCKn npeACTaaneJibi Ha pHc. 2. 
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I 
Pnc,2, BHll UHKnOTpOHa B IInaHe, 1 - ayaHTbi 1 2 -/ HOHHbifi HC-

TO'IHHK, 3 - ceKTopa, 4,5,6, 7 - ToKo:Bhie npo6HHKH, 

8 - 06.1lHpO'iH06 ycTpOfiCTB0 1 9. - sn~KTpOCTaTH'i6CKHfi 
.uecpneKTop, 10 - Mal'HHTHbifi :KaHan. I · , 
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2, 3KcnepRMeHTanhHhie peaynhT8Tbi 

B KaitecTBe nepeaapHnHol""o ycTpoil:cTBa nng BhiBona ncnonh3YIOTCH 

aniOMRHR9Bble tjlonhl""R TOniURHOll 0,5 MK, <Ponhl""8 npRKneeHa .K naTyHHOll. 

p8MK9 1 KOTOpaH BHHT8MR KpenHTCH H8 nnaKHpOBKe JlY8HT8, DoCKOnhKY OX-
, ~ .. · 

namnenue tjlonhl""H nponcxonHT B aTOM cny~ae TOnhKO 6nal""onapg Tenrionany-

~eHRIO, TO .nng yny~rueimH nocnenHel""o Ha tjlonhl""Y HaHeceH TOHKHii. cnoil: · yl""-
. .. 

nepona. fpatjluiuaupoBaHHaH tjlonhl""a pa6oTaeT 6ea paapymeHHH n Te~enue . . 
100 ~acoB H 6onee, ecnn cpennnil: TOK BbiBenenHol""o nyt!Ka He npeBhiUiaeT 

25-30 MK8 H8 Jl9llTOH8X H 3-4 MK8 - H8 yi-nepone, 3!jl~eKTHBHOCTh Bb!B0Jl8 

JlnH aTHX HOHOB COCT8BnHeT 95-100%, 

nonomenue. R tjlopMa BhiBeneHHOI"O ny~Ka onpenenmmch KaK auayanhHO 

C nOMOUih!O T~neBH3ROHHOll YCT8HOBKH 'nTY -2 no CB9~9HHIO KB8pU9BOll 

nnaCTHHbl 1 H8 KOTOpyiO nanaeT BbiB9Jl9HHblll ny~OK 1 T8K H no H3MepeHHIO 

f3 -aKTHBHOCTH o6ny~eHHbiX aniOMHHHeBhiX tjlCJnhl"", BepTHKanhHOe R l""OpR-
... . . . • . +1 ( +1 +1 

_aoHTanhHOe pacnpeneneHHH BbiaeneHHOI"o ny~Ka HOHOB D D2 -+ 20 ) 

npencTaBneHI>I Ha puc. 3, Ananol""H~HaH KapTHHa nony~ella H nnH HOHOB 

+6 +3 +6 
C 

12 
(C

12 
-+C

12 
) , l13MepeHHH npO!i3BOJlRnHCh B6nH3R BbiiTYCKHOI"O OKHa.. 

H au6bnee ycneUIHO BbiBOJl c nepeaapHJlKOii ttcrionhayeTCH. npli pa6oTe 

C Jl9llTOH8MH H . a -~aCTHU8MH 1 T,K, npH aTOM· nel""KO nony~aiOTCH RHT9HCHB

Hbl9 BH9UIHRe ny~KH, KpoMe TOI"01 BbiCOKaH atjltjleKTHBHOCTq Bbi~0Jl8 no3BO_:. 

n.lleT yCTp8HHTh 8KTHB8URIO netjlneKTOpa, KOTOpag 6bin8 6b! 0~9Hh 60nhl!l0ll 

npH pa6oTe H8 nel""KHX ~8CTHU8X (D,He ), 

3. 3aKniO~enue 

BhiBOJl TH)I{enbiX HOHOB c nepeaap.IIJlKOii o6nanaeT pHJlOM npeHMymecTB 

no Cp8BH9HHIO C aneKTpOCT8TH~9CKiiM, 
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1, 0pOCTOTa KOHCTpyKUIIII Bb!BOJlHOI'O ycTpOii:cTBa II HaCTpOHKII Bbi-

BeJleHHbiH IIY'IOK II01IyqaeTCSI TOT'IaC )Ke, KaK T01IbKO II01Iy'IeH IIY'IOK Ha 

KOHe'IHOM paJliiyce, 

2, OpaKTH'IeCKH' 100% Koaqilj>HuHeHT BhiBOJla JlOCTHraeTCSI Jl1ISI Bcex 

HOHOB, eC1IH 'auepi'HSI HOHa JlOCTaTO'IHO Be1IHKa (8-10 MaB/HyK1IOH), 

3, .MMeeTCSI B03MO)KHOCTb BbiBOJlHTb HOHbl C perynHpyeMOfi SHepriiefi 

6e3 .rrepeCTpOfiKH Mai'HHTHOI'O II01ISI H B,'I, CI:ICTeMbl IIyTeM H3MeHeHIISI pa

JlHa1IbHOI'O II01IO)KeHHSI BbiBOJlHOI'O ycTpOHCTBa, 0pH STOM BbiBeJleHHblll IIy'IOK 

IIOIIa]laeT B TOT )Ke IIOHOIIpOBOJl, eC1IH II3MeHIITb COOTBeTCTBeHHO H a31IMY

Ta1IbHblll yron BhiBOJlHoro ycTpoficTB~ K co)KaneHIIIO, rrpii pa3MemeHIIH ne

pe3apSIJlHoro ycTpOHCTBa B ilY8HTe pa3MeCTIITb TaM )Ke ycTpOfiCTBO Jl1ISI ' 

]liiCTaHUIIOHHOI'O II3MeHeHIISI II KOHTp01ISI II01IO)KeHIISI 06Jl1Iparoiiiefi ¢01Ibi'II Ha 

UIIKnoTpoue Y-200 He yJlanocb7 1I .aTo rrpeHMyiiieCTBO MeTOJla rroKa He pea-

1III30BaHO, 

.UaHHOMY MeTOJlY IipHCYIIIII H HeKOTOpbie HeJlOCTaTKII, 00MIIMO orpaHII

'IeHIIll IIHTeHCHBHOCTII BbiBeJleHHOI'O IIy'IKa, CBH3aHHOI'O C pa3pymemreM rrepe-

3apSIJlHOI'O ycTpOHCTBa, 'ITO XapaKTepHO Jl1ISI BCeX YCKOpHTenefi C rrepe3'a-

PSiilKOH' STHM M~TOJlOM MO)KHO BbiBeCTH HOHbl C orpaHH'IeHHbiM 

. . 
JlHaiia30HOM 

Zo 
0 H a piiC, 4 rrpoBe]leHbl KpHBbie B 3aBHCIIMOC:TII . -·--

it 
OT Jl1ISI UHK1IOTpoua c pa31III'IHhiM 'IIIC1IOM cexTopoB, KpnBhie rronyqe-

Zr 

Hbl B rrpeJlii01IO>KeHHH OJlHOpOJlHOCTII II01ISI B X01IMe II Jl01IIIHe Ilpii Bapnaunn . . . 

~ ~0 . 
u = 0,25,· II -- = 1, 12, Oepe3apSIJlHOe ycTpofiCTBO pacnonaranocb BO 

TJo 
BCeX cnyq'aSIX Ha rpaHHUe X01IM-Jl01II!Ha, 

BIIJlHO, 'ITO 

JlO Tex nop, no~a 

IlpiipOCT 

Zo -z: 
I 

paJliiyca 3a. o6opoT pacTeT niiHefiuo c 
Zo 

Z I 
MeHbiiie HeKOToporo KpiiTII'IeCKOI'O 3HatieHIISI1 a 

3a TeM pe3KO yMeHbiiiaeTCSI, KpiiTII'Iecxoe 3Hatieune 
Zo 

Zt 
COOTBeTCTByeT 

cnyqaro, KOI'Jla · TpaeKTOpiiSI IIOHa rrocne nepe3apSIJlKH BhiXOJlHT 3a npei:lenhr 

9 



10
0 

10
0 

so
 

-0 

.. 

11
2.

 
11

6 
11

8 
Ct

-1
 

o
 

4 
8 

12
 

16
 

20
 

z4
 

28
 

M
M

. 

_
P

n
c.

3
. 

P
a

n
n

a
n

b
a

o
e

 
II 

a
e

p
T

II
K

a
n

b
a

o
e

 
p

a
cr

rp
e

n
e

n
e

a
u

st
· 

B
b

iB
e

n
e

a
a

o
ro

 
rr

y~
Ka

 
n

o
a

o
a

 
D

 +
I 

.. o
 

.. o
 

.. o
 

..
Q

 
~I
~ 

.. t
::

) 
N

 
u

. 
~
 

~
 

'"0
 

0 
.....

. 
:s: 0 ::,.

 . 
'"'

 
:I:

 
" 

0 
P> 

'0
 

'0
 

. 
:s:

 
.. t:

J 
0 

(,)
 

Ol
 

Ol
 

P>
 

b
' 

"' 
. 

~
 

0 
(!

) 
0

\ 
.o

 

0 
'"'

 
,'0

 
:I:

 
0 

0 
'"'

 
0 

::l
 

:s: 
0 

'"'
 

0 
(!

) 
::l

 
::l

 
(!

) 
1:1

' 
:I:

 
0 

0 
0

\'
"l

 

~
 

):
l 

0 
:s

:'C
 

'0
 

P>
 

:>
; 

):
l 

:s: 
:s:

 
::l

 
P>

 

~ 
'0

 
::l

 
:s: 

1:1
' 

J:
:) 

. 
:I:

 
'0

 
0 

()D
 

P>
 

'"
l 

(,)
 

0 
::l

 
0 

. 
:s: .c: 

'"' 
:;;

 
:>

; 
0 

::l
 

.. ~
 

i:: 
0 :I:

 
0 

(!
) 

.c: 
:;;

 
:s: 

:s: 
0 

:o:
l 

::l
 

(!
) 

:s: 
0 

? 
(!

) :>
; I 

~~
~ 



O}:{HOro aneMeHT/1 nepUOAII'IHOCTH 1 H OHO TeM MeHbliie, 'leM 
I , , .OonbliJe 'lncno 

ceKTopoB, Bone~ Toro, c pocToM 'lncna ceKT,opoB yBenn'IHBaeTcSI KpHBH3Ha' 

~r Zo 

t: 
en ana npn 

ro 

CeKTOpHOrO UHKnOTpOHa 

Bhiiile KPHTH'IeCKoro, TaK, HanpnMep, nnSI Tpex-

( ~) z, KpHT, 0,55, HO Bh!BO}:{ C nepeaapSIAKOH 

MO)I(HO OCyliJeCTBHTb }:{nSI HOHOB c ( Zo) 
'z, ::; 0, 75, a nnH 'leTbipexqeK-npen, , ·, , 

TOpHoro ;... COOTBeTCTBYIOIIJHe 3H8'1eHH.II paBHhl 0,48 H 0,53, 3TO orpaHH'III~ 

BaeT AHaiTa30H _A_ HOHOB 1 nn.II KOTOpb!X 'MO)I(HO OCyliJeCTBHTb Bh!BO}:{ C z ' 
nepeaap.IIAKOii, TaK KaK O'leBnnHo, 'ITO 

TO 

Zo A A 
-=-: 
Z1 . Z1 Zo 

A A • 
Zo "'?;. 

z zo 
_o > 2 ( -) npen. 
Z 1 - Zt 

(5) 

,· A 
nocKonbKY npn 5onbliiHX aHeprn.11x (8-10 MaBIJ.IyKnoH) -:- .,z . TaKHM o5pa-

, Zt 
30M 1 B cny'lae Y -200 M9TOJ:iOM C nepeaap.II}:{KOH MO)I(HO Bb!B9CTH HOHbl C 

~ > 3;8, a nn.11 BhiBona npyrnx HOHOB cnenyeT npnMeHHTb aneKTpocTaTn-zo- ' 
'leCKHH Me TO}:{, 

ABTOpb! Bbipa)l(aiOT rny5oKy!O 5naronapHOCTb aKaneMHKY r.H. ¢nepoBy 

38 llOCTO.IIHHOe BHHM8HHe H HHTepec K pa5oTe, Mb! T8K)I(e 5naronapHbl 

B.A. AKHMOBy H B.B. nonoBy sa ITOMO!Ub B 9KCnepnMeHTax. 
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