


BBEAEHME 

Pa6o~a  B b r n o n H e H a  B p a M K a x  n p o e K T a  no c o 3 n a ~ ~ r o  B na60pa~opuu 
BblCOKHX 3 ~ e p r H f i  OMRM C B e p X n p O B O n H l l l e r O  YCKOpHTenR - HyKIIOTpO- 

~ a "  1 ' H nOCBRueHi3  B O n p O C y  3 a I 4 i T b I  CBePXnPOBOnRUlHX (cn) MarHHTOB 

OT n o ~ p e x n e ~ n f i  npu ux nepexonax B H o p M a n b H o e  c o c T o m u e .  nepexon 
Cn-O~MOTKH M a r H H T a  B H O p M a n b H O e  COCTORHHe M O X e T  6 6 1 ~ 6  BbI3BaH 

y X y n l l l e H H e M  ~ C ~ O B H ~  KPHOCTaTHPOBaHHR, npeBbIUIeHHeM n O n y C T H M O r 0  

3HaYeHHR TOKa B O ~ M O T K ~ ,  n O K a n b H b I M  H a r p e B O M  O ~ M O T K H  313-38 pwua- 
UHOHHblX n O T e p b  H T.n.  n p H  3TOM B C H - O ~ M O T K ~  B 0 3 H H K a e T  YYaCTOK C a K -  

T H B H ~ I M  c o n p o T H s n e H u e M ,  H a  KOTOPOM B b I n e n R e T c R  B B H n e  nxoynesa 
T e n n a  3~eprm,  3 a n a c e ~ ~ m  B MarHHT- 

HOM none. C u e n b m  n p e n o T s p a u e H n R  

neperpesa H n o s p e x n e H m  Cn-06- 
MOTKH 06b1'1~0 nPHMeHRH)T MeTOA 3a- 
W H T ~ I  ' I , n o 3 ~ o n ~ r o u ~ f i  B ~ I B ~ C T H  

H 3  KpHOCTaTa 6 o n b r u y r o  YaCTb 3ana- 
C I ? H V O ~ ~  MarHHTOM 3HePrHH.  

Ha PHC. 1 n p H B e n e H b l  3 n e K T p H -  

YeCKHe CXeMbI OCHOBHblX C ~ O C O ~ O B  

3 a q H T b I  C ~ - M ~ ~ H H T O B .  ~ P H H R B  AO- 

a i+-r) 
n y c r n M o e  (no y c n o s m M  s n e K T p u -  6 
Y ~ c K o ~ ~  npOYHOCTH k i 3 0 1 1 ~ 4 i H )  Ha- 

n p R x e H n e  H a  T o K o B B o n a x  n u n o n b -  

HblX MarHHTOB H Y M O T P O H a  U = 2 KB 
H W C n O  nOCnenOBaTeJ ' IbH0 BKnWYeH- 

HbIX MWHHTOB, I l H T a I O ~ H X C R  OT O n -  FWr)  - 
HOC n a p b l  TOKOBBOHOB, n = 48, MOX- 

Atc. I .  3 f l e ~ ~ p u r e c ~ u e  cxeMbl cnoco6oe 
3aqum1 C f i a z n u ~ o e :  a) sea~yaywr 3ana- 
cennoii snepzuu Ha K O H ~ ~ H C U T O P ;  6 )  3ea- 
Kyaywr snepruu Ha Henuneiinoe conpo- 





I 

Puc. 4. O c y u ~ l / l o r p a ~ ~ b i  nanp~xenuli no 6 i I I I I 
I 

tlOTeH4UMbHblX 0~60dU.X n 2  - nl U n 4  - 
1 IT3 npu nepexode. I .  = 5 KA. 

kj-8\ -1 i 25Bpp  
+q2,5u c- 

Puc. 5. OcyuJl / lorpa~~bi  nanp~xenuri Ha 
t3HeUlHeM COnpOTU6fleHUU (a)  U nOTeH yU4nb- 
nbzx O T B O ~ I L X  nl - I78 (6)  npu nepexode. 
I .  = 6 KA. 

renna o n p e n e n a n a c b  no sanasnbma~m c m r H a n o B  M e m y  napam noTeH- 

UHWIbHbIX OTBOAOB n4 -n3, fl2 - nl, a n p T H B  HallpBBJIeHHR npOKaYKH 

renna B ~py6xe  xa6ena - M e m y  napam ll5 - lll n l l7  - l l 8  O c w n o -  
r p a M M b I  ~ a n p a x e ~ u f i  H a  napax 112 - lll n 114 - 113 n p w a e n e r r b l  H a  pnc. 4. 

I llepsblii n ~ ~ o p o f i  u3rn6 ~a o c m n n o r p a ~ ~ e  4-3 06ycnoanes COOTB~TCT- 

BeHHO nepeXOAOM @ ~ O H T ~  ~ 0 p M U I b H o f i  30HbI  Y e p e 3  TOPKH n4 11. fl3, AUIb- 

H e f i I l l ~ G  POCT HallPRXeHHR IIPOHCXOAUT W 3 - 3 8  YBeJ'IHYeHW4 CO~POTHBJIeHHR 

M e n n  B c n e n c m n e  pasorpe~a. l l n ~  Ha o c w n o r p a M M e  c o o T s e T c T B y e T  MO- 

MeHTY OTMlOYeHUR WCTOYHWKa H cpa6a~bmmm CWCTeMbI 3 B a K Y U H  

3~eprun. 
CKOPOCT~ PaCnPOCTPaHeHHR H O P M U I ~ H O ~ ~  3OHbI B O ~ M O T K ~  AUnOJIR 

(c T O Y H O C T ~ ~  10%) H e  3a~ncena OT H a n p s s n e H H n  n p o K a Y m  renna H coma- 
B H n a  JllIfl 3HaYeHWk TOKa B O ~ M O T K ~  3,s W 6 KA COOTBeTCTBeHHO 10, 15 1 H 20 M/C. 

& I f 3  W3MePeHHR 3HeprHH,  B b l A ~ e I i ~ ~ f i  B O ~ M O T K ~  n p H  3BaKy-H 

H a  nOCTOKHHOe BHeILIHee C O n ~ T H s J I e H H e ,  ~ W I W  CHHTbI OCI&UIJIOrpaMMbI 

H a l l p H X e ~ d  (CM. PUC. 5) H a  BHeUlHeM COnPOTHBJIeHHW U IIOTeHLMUbHbIX 

OTBOAaX nl  - fl8, PaCCTORHWe M e m y  KOTOPbIMM TaKOBO, YTO HOpMUIb- 

H ~ R  s o ~ a  H e  y c n e s a e T  npof i~n  ero 3a spem ~ ~ a ~ ~ a u m  s ~ e p m .  3mnce- 
MOCTb OT BpeMeHH aKTKBH0fi ~ 0 C T ~ n ~ ~ e 8  HallpRXeHHH HopMUIbHof i  

3o~b1 nonyve~a nocne B ~ I W T ~ H H R  n3 O c w n o r p a M m I  1-8 (CM. PHC. 56) 

dI 
K H A ~ K T U B H O ~ ~  c o c ~ a B n m w e i i  ( -L -), o H a  n p m e n e H a  Ha PWC. 6. Conpo- 

dr 

1 n e H n a  (R  = 0.01 OM). l l o o ~ o ~ y  MOX- 
- 

O 50  100 150 200 250 300 
e 

HO CWTaTb, YTO @ 0 p M a  W3MeHeHHR TO- L, M C  

I K a  B O ~ M O T K ~  T a K a R  Xe, K a K  H a  

PHC. 5a. 
3 H a R  3aBWCHMOCTb HallpHXeHHfI U TOKa OT BpeMeHW, MOXHO nOnYYUTb 

BPeMeHHYH) 3aBWCHMOCTb MOUOCTW, B b ~ e J l ~ l o ~ e f i ~ ~  B ~ 0 p M U I b H o f i  3 0 H e  

(CM. pnc. 7 ) .  l l p o u ~ ~ e r p n p o ~ a B  no B p e M e H u  3 ~ y  KPHB~KI,  n o n y w M  mep- 
rum, BbIAWIHBILIyloCfI B O ~ M O T K ~  n p H  nepeXOAe.   OH^ COCTaBnReT OKOJ'IO 

750 HnW -4% OT 3a l laceHHof i  3HeprHki,  TO eCTb ~ @ @ ~ K T H B H o c T ~  BbIBOAa 

AOCTUraeT 96%. 

4 

T p e T b n M  3TallOM W3MepeHlifi 6bma OUeHKa M ~ K C W M ~ I I ~ H O ~ ~  T e M n e w -  

T y p b I  B O ~ M O T K ~  n p H  BbUWIeHliH Bcef i  3 a n a c e H H o f i  MarHUTOM 3 H e F r f M  

(20 a m )  B HopMaJlbHofi  3 0 H e  n y T e M  3aMbIKaHHR TOKOBBOAOB MaIWUTa 

B M o M e m  ero nepexona, mmwiposamoro H a r p e s a T e n e M  (CM. pwc. 3). 
M 3 M e p ~ J I o c b  HalTpRXeHwe H a  nOTeHWUIbHbIX OTBOAaX n5 - n4 ( ~ u C T O K ,  

H a  K O T O ~ M  s a p o x ~ ~ a e ~ c a  ~ o p ~ a n b ~ a ~  s o ~ a  w T e M n e p a T y p a  O ~ M O T ~  npn 
nepexone U M m  MaKCkiMUIbHOe 3HaYeHWe) n p H  OAHOBpeMeHHOM U3MepeHHEi 

TOKa B M W H T e  C IlOMOllIbIO IlIYHTB. B ~ I W T ~ J I  HHAYKTUBHYIO COCTaBJIRH)IlQXl 

n3 U4 -I (PWC. 8a) H 3HaR BpeMeHHYK) 3BBHCWMOCTb TOKa B O ~ M O T K ~  

( ~ u c .  86), J'SerKO n O J I y W T b  3aBHCWMOCTb 3J'IeKTpHYWKOrO COnpOTUBJIeHHH 

YWCTKa ~ a 6 e n f 1  M e m y  T O Y K W H  fl4 W n5 (CM. PWC. 3) OT BpeMeHH. 

M c n o n b 3 y R  nOnyYeHHyKI %EHCHMOCTb, a T a K X e  3aBHCHMOCTb 3neKTpU-  

s e c K o r o  c o n p o T H s n e m  e g m i m i b 1  W K H ~ I  ~a6ena  O ~ M O T K M  OT T e M n e p a r y -  

pb1  (CM. PWC. 9) , MOXHO H G T W  3aBHCHMOCTb TeMneptlTJ'pbI Y'IBCTKa 4-5 OT 

BpeMeHH (CM. PWC. 10). 



~ o J I ~ Y ~ H H ~ I ~  B pa6o~e 3KCnepHMeHTaJIbHbIe AZlHHbIe ~ 0 3 B O n R H ) T  CAe- 

n a T b  BbIBOA, YTO CXeMa 3 B a K y a u H H  3HeprkIkl H 3  M ~ T H H T H O ~ ~  CHCTeMbI HyKnO-  

TpOHa Ha BHeIIlHee COllpOTHBneHHe YAOBJIeTBOpReT nOCTLlBJIeHHbIM ~pe6o-  
BZlHHRM. ~ P H  3TOM H ~ O ~ X O A P ~ M O  0 6 e c n e s u ~ b  MaKCHMaJIbHOe H a n p R X e H H e  

n p H  3BaKyaUHH OKOnO 40 B H a  o n H H  MPTHHT, YTO COOTBeTCTBYeT 0 6 u e ~ y  
HaIIpRXeHHH) H a  I I O n y K O n b u e  AHnOnbHbIX MarHHTOB YCKOPHTeJIR - 2 KB. 

I f i R  H a n p R X e H H R  3BaKyaIUiH H a  OAHOM M a ~ ~ T e  -60 B U3MePeHHaR 3@- 

@ ~ K T M B H O C T ~  BbIBOAa 3 H e P r H H  COCTaBIZna - 96%. 
ABTOP~I  6 n a r o ~ a p ~ b 1  n.H.3atiue~y H B .A. 3 e n b ~ u . r y  3a n o M o u b  

1 

J7.HTEPA TYPA 

h c .  10. ~ U ~ U C U M O C T ~  M U K C U M M ~ H O ~ ~  

TeMnepUTypbl pU3ozpeea O ~ M O T K U  OT - 
epeMenu c MoMenTa nepexoda. I ,  = 6 KA, 

::yo , , 

O 50 100 I 5 0  200 250 
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