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H S O X ~ H H O ~ O  w K n o T p o H a ,  KOTOP~G npennonaraer Y C T ~ O B K Y  C B e p x n p B o -  

AHIJ&iX O ~ M O T O K  3neKTpOMarHkiTa  C O A H O B ~ ~ M ~ H H O ~ ~  ~ 0 n e p H H 3 ~ e f i  OCHOB- 
/ 1/ 

HbIX CHCTeM LlUMOTPOHa . 
u W I b  p a 6 0 T b 1  COCTOHT B TOM, w06b1 OnpeAeJIHTb r e O M e T p W  M W H H T H O ~ ~  

C T ~ ~ K T ~ ~ ~ ; ,  KOTOP~R C O ~ A ~ B ~ J I ~  6b1 cpemmm M ~ ~ H H T H Y H )  WY KUHK), 6.11113- 

~ y x a  K W ~ O X ~ H H O ~ ~  mn p e m M a  y c ~ o p e ~ m  HOHOB c A/Z = 2  AO 3~eprmi 
30 M ~ B / H Y ~ o H ,  W 06ecnewsana 6b1 H ~ ~ ~ X O A U M ~ W  m R  3~01-0 peXUiMa @o- ' 

KyCHpOBKY n y q K @  YCKOPReMbIX HOHOB. PeLUeHHe 3~0fi  3aAaYH O C m e C T B J I R -  

nOCb MeTOHaMU PaCqeTHOrO MOnenHPOBZiHl.IR C HCnOJIb30B8HHeM n w r P 8 M M  

ANALYS. POISSQN H FERRYM 13/. 
KOMIUI~KC V p o r p a M M  A n R  p e U e H H R  M ~ ~ H H T O C T ~ T H ~ ~ C K O ~ ~  3maW 

ANALYS, C O ~ ~ W H O ~ ~  e MA3, O c H o B m  H a  MeTOnaX MarHUTHbIX 3 8 p m O B  

H TOKOB~IX n e T e n b  B npeynonoxems p a B ~ o ~ e p ~ o f i  H a M a r i u i q e m o c T a  xene- 
3a. (B ~ ~ H H O M  'cnysae y p o s e H b  nonn B ~ I C O K ~ ,  H ~ O ~ T O M Y   TO npennonoxe- 

T ~ ~ X M ~ P H O ~ ~  M ~ ~ B U T H O G  CHCTeMbI CBePXIlPOBOLIRIUerO WKJIOTpOHa H no- 
3BOnReT PaCCQTTbIBaTb K a p l y  Z - K O M ~ O H ~ H T ~ I  M ~ ~ H H T H O ~  m y f C L ( H H  B M e w -  

~ 0 f i  MOCKOCTH H OnpenWIRT% CpemIOIO no 83HMYTy 3aBHCHMOCTb M W -  

H H T H O ~ ~  H ~ Y I C L I H H  OT p w y c a ,  nm6oro 3 n e ~ e m a  ~ a r m ~ ~ o f i  cucTeMb1, 

a T a K x e  a M m m y n y  H @my B ~ H M Y T B ~ ~ H ~ I X  r a p M o H n K  nonn. A H B ~ H ~  3~0ii 
reOMeTpHH 38HHMaeT -10 MHH MBUIHHHOrO BpeMeHH B3CM6. Ase A p W H e  

n p o r p a M M b 1 ,  HCllOJIb3yeMbIe B n p o U e C C e  PaCseTHOrO MOneJIHpoBaIiHR, 

FERRYM H POISSON, Y w T b I B m T  H C ? J I H H ~ ~ ~ H ~ I ~  MarHHTHbIe C B O ~ ~ C T B ~  @ep- 
poMWHHTHbIX 3J'IeMeHTOB CHCTeMbI, 9TO rpe6ye~ 6 0 n b U H ~  3 a T p a T  M a U H H -  

HOrO BPeMeHH, H, IlOCKOJlbKy n p o r p a M M b 1  RsnRIoTCR HBYMePHbIMH, OHM 

H e  n W T  E f H @ o p ~ ~  06 8 3 H M y T a n b H 0 ~  pacnpenenema M a r H m H o r o  nonn. 
O C H O B H O ~ ~  0 6 x 1 2 ~  PaCqeTHbIX p a 6 0 T  npOBOAwICR C HCllOnb3OBariHeM n p -  
r P a M M b I  ANALYS, H a  K W O M  3 T a n e  p e 3 y n b T a T b I  yTOWRnHCb n0 n p r p a M -  

M e  POISSON m u  FERRYM. ,&m w c c n e n o e a H u R  B o n p o c a  o n o c T o s e p H o -  

CTH n o n y q a e ~ o f i  m@op~arurw 6 b m o  n p o B e n e a o  p a c s e ~ ~ o e  M o n e n s p o s s n s e  

cYXl&eCT~yIO~ef i  rC!OMeTpHEi H3OXPOHHOrO W K n O T P O H a  MA3 n p H  a M n e p -  

BUTKBX O ~ M O T K H  0,83 MA. O T H O C H T W I ~ H ~ I ~  O T K n O H e H W  PaPEiaJIbHbIX 3 m H -  

cw~omefi cpemnx none# U u K n o T p o H a ,  p a c c m T m m r x  no n p o r p a M M a M  

POISSON k i  FERRYM, OT 3KCnepHMeHTNIbHbIX n o ~ a s s n b 1  H a  pHc.1 .  BHP- 
HO, W O  3KCtlepHMeHTaJlbHW3 C T p y K T y p a  OTpaXaeTCR p a c q e ~ ~ o f i  MOAenbIo 

C TOWOCTbH) 2% m R  I IpOrpaMMbI  FERRYM H MeHbLUe 1% mfl n P O r P a M -  

MbI P O I S S O N ,  I lp i iqeM OTHOCUTeJlbHOe OTKnOHeHUe n O n R  HOCHT 3 H a W W b H O  

6onee p o e ~ b r i i  xapamep.  B ~ T O A  n p o r p a M M e  A n R  p a c s e T a  c e ~ ~ o p ~ o f i  ~ a r -  



h c . 1 .  O T K / ~ O H ~ H U ~  pUCveTHOZ0 cpednero 
MUEHUTHOEO l l O n R  OT 3 K C n e P L M l e H T M b H O -  

20.  1  - n p o z p w a  P O I S S O N ,  2 - npo- 
z p w a  FERR YM. 

B B e n e H b I  ~ 0 3 @ @ ~ & l e H T b 1  3an&He-  

-2  

- 7  Y HUFi n p U  P a C q e T e  HeOCeCWMMeTpWq- 

HbIX 3JIeMeHTOB. B I I p o r p a M M e  

FERRYM T a m e  ~ J I ~ M ~ H T ~ I  npen- 
CTaBJIFiKITCFi B B m e  OCeCUMMeTPIlYHbIX CHCTeM. 

P e 3 y J I b ~ a ~ b l  PaCrIeTOB ~ W H k i T H o f i  CUCTeMbI, I T P B e n e H H b I X  IT0 n p o r p a M -  

M a M  ANALYS ki FERRYM, nOKa3aHbI  H a  pkic.2. Ko~@&iryparlm nonmca 

BIlTKki COCTZiBJIFimT I = 2  MA. BW~HO, W O  H a  YPOBHe UOJIFi 2,8 ~n MaKCUMUIb- 

H o e  pacxomemie K ~ H B ~ I X  H e  n p e B b r r u a e T  2%. ~ P H  CI-IUxemu y p o ~ m  n o n F i  

no 2 TJI, npu K O T O ~ M  n p e A n o n w a e T c F i  pa60~a MWHIITHO~~ C m T e M b I ,  OTJIW- 

I M e  BO3paCTaeT no 4-5%, q T 0  O ~ ~ R C H I I ~ T C I I  YMeHbll leHUeM MOnYJIFi B e K T O p a  

HaMWHWIIeHHOCTU 11 IIOCTeneHIIbIM BbIXOL[OM CkiCTeMbI 113 HaCbUeHkiH.  

P a c s e ~ ~ o e  M o n e n s p o s a m e  M ~ ~ H T H O ~ ~  c M c T e m I  C B e p x n p B o n F i u e r o  

&lKnOTpOHa n P B O n l m O C b  B X B a  3Talla .  P ~ ~ Y J I ~ T ~ T O I V I  n e p B O r 0  3 T m  FfBHnCFi 

M e m y  O ~ M O T K ~ M I I  COCTaBIIRTI 700 MM, a CWCTeMa KperIJIeHIIR: O ~ M O T O K  

IlCnOJIb30BaJIa KOHYCHYH) WCTb nOmOCHbIX HaKOHeWUKOB,  rITO OrPaIUirM- 

sane p m ~ y c  Rk. no c p a B H e H m  c cyuec~~ymuef i  r eo~e~pnef i  MWHHTHO~ 

CHCTeMbI U30XPOHHOrO IJHKJXOTPOHa 

. .  , - 
BbICOTy K O H Y C H O ~ ~  WCTH A 0  90 M M ,  

P t r c . 2 .  Pacve~ p a d u ~ b ~ o z o  pacnpedtwe- 

0.5 
HUR cpednezo MUEHUTHOEO n O f l R  IIO 

n p o z p a M M a M  ANAL YS ( I )  u FERR YM 

f i c . 3 .  Konq5uzypaywz W e M e H T o e  MUEHUT- f i c . 4 .  P a d ~ a / r b H b l e  3a6UCUMOCTU 2-KOM- 
HOG CUCTeMbl C ~ ~ U Y C O M  n 0 A H ) C a  Rk= I1OHeHT U MUEHUTHOEO n O A R  OT 

' 8 7 5 ~ ~ :  1  - R ~ M O ,  2 - ~ O / I H ) C ,  3 - c e e p x n p o e o d ~ l y u x  0 6 ~ 0 ~ 0 ~  npu p a s -  

~ 6 e p ~ n p 0 6 0 d ~ l y a R  O ~ M O T K U ,  4 - K O p n y C  AUVHbIX 3 U 3 0 p m  M e ~ d y  HUMU: 1  - 

n o f l m c a ,  5 - K o f l b y e e a R  u r u w w a ,  6 - c e K -  h k =  600 M M ,  2 - h k= 700 M M .  

TOPHaR U U M M U .  

YMeHbLUeHkleM UX y r n 0 ~ 0 f i  LUUpkiHbI H a  15' C UeJIbKl YBenwqeHUR (PnaTTepa .  

n p o B e ~ e H H b 1 e  PaCqeTbI n o K a 3 a n a ,  qTO T a K a R  CkICTeMa c n o c 0 6 H a  0 6 e ~ n e W i T b  

YCKOpeHUe klOHOB C A/Z = 2 A 0  30 M~B/HYMOH H a  YpOBHe n O n R  -2,2 Tn 
( I W = 1 , 8  MA) .  

B~opofi s T a n  p a 3 p a 6 o ~ ~ u  ~ a r ~ u ~ ~ o f i  C T P Y K T Y P ~ I  o n p e A e n a n c R  nocne 
A O ~ O ~ H U T ~ J I ~ H O ~ ~  n P O p a 6 0 T K k i  KOHCTPYKIlWW C B ~ P X I I P O B O A R ~ ~ ~ ~  O ~ M O T K H ,  

K O r A a  n O R B l m a C b  B03MO)KHOCTb YMeHbUHTb 3a30p M e X A y  O ~ M O T K ~ M W  

A 0  600 MM U OTKa3aTbCR OT K O H Y C H O ~ ~  WCTU IIOnKlCHblX HaKOHeWUKOB,  

rlTO lI03BOJIHJlO Y B e n U W T b  ~ 0 H e q H b 1 f i  P w k I Y C  C ~ K T O P H O ~ ~  CTPYKTYPbl A 0  

R k = 925 MM. 

Y ~ e ~ b I l l e ~ P i e  3 a 3 O p a  M e m y  CBepXnpOBOAHUkiMw O ~ M O T K ~ M ~ ~  ( h  k ) 
n 0 3 B O n H e T  CAenaTb B K n a  B 06uee none M ~ T H U T H O ~ ~  CWCTeMbl 6onee OlTTki- 

MUlbHbIM.  TO OTpaXeHO H a  pPic.4, r A e  n O K a 3 a H b l  PaJlHUlbHble 3ZiBkICkIMOCTU 

Z K O M ~ O H ~ H T ~ I  M ~ T H M T H O ~ ~  UHAYKUIIW, ~ 0 3 ~ a B a e M 0 f i  B M ~ A H L ~ . H H o ~ ~  lUIOCK0- 

CTM C B e p X n p O B O A R ~ U M U  O ~ M O T K ~ M W  IIpH h k =700 Li h k =600 MM n p H  

CYMMaPHbIX aMneP-BUTKaX 1 MA. 
C ~ p y r o f i  CTOPOH~I ,  y B e n w q e H w e  K o H e q H o r o  pagwyca n o 3 ~ o n ~ e ~  yse- 

n w w n  ( P n a ~ ~ e p ,  a c n e A o s a T e n b H o ,  w ( P o ~ y c w p y ~ l ~ w f i  w e H  3a c v e T  TOTO, 



f i c . 5 .  K o ~ @ u z y p a y u ~  3 f l e ~ e ~ ~ o e  M U Z H U T H O ~  

CUCTeMbl C p a d ~ y c 0 M  nOflt0CU %=925 M M  

( 0 6 0 3 t i a v e ~ u  U UH&7OZUvHble  p U 3 M e p b l  CM.  

Ha p u c . 3 ) .  

f ic.6. ~ U ~ U C U M O C T ~  c p e d ~ e i r  M U Z H U T H O ~  

u ~ d y ~ y u u  OT p a d u y c a  ( 2 )  d f l ~  M U ~ H U T H O ~  

CucreMbl, n o ~ a 3 a ~ ~ o i r  Ha p u c . 5 ,  u ~ p e 6 y e -  
M o e  none ( I ) .  

W O  YCKOpeHHe A 0  TeX Xe 3 H e p r n i i  6 y n e T  npOBOnHTbCR I lpV MeHbILIUX YpOB- 

HRX n O n R  (a, K p O M e  TOrO,  3 T 0  A a e T  B03MOXHOCTb 0 ~ n a 6 1 1 ~ b  ~ p l ? 6 0 B a H H R  K nil- 
P a M e T p a M  B ~ I B O ~ H O ~ ~  C H C T ~ M ~ I )  . T ~ K H M  0 6 p a 3 0 ~ ,  IIOCJIe PaClleTOB B T O p O r O  

3 T X l a  6 b 1 n a  O n p e n e n e H a  r e O M e T p H R  M ~ ~ H H T H O ~ ~  CHCTeMbI C R k = 9 2 5  MM 

( p H c . 5 ) .  Ha p ~ c . 6  n o ~ a s a ~ a  3tlBHCHMOCTb cpen~efi M ~ T H H T H O ~  HH,LIYKUUU 

OT pwayca, c o 3 n a s a e ~ a ~  C I I C T ~ M O ~ ~  npn IW = 1,65 MA. 3 n e c b  xe  n o ~ a s a ~ a  
T p e 6 y e ~ a ~  3aBHCHMOCTb n O n R  AlIR H30XpOHHOrO YCKOPeHHR HOHOB C A/Z = 

= 2 no 30 ~ ~ ~ B / H Y K J I O H .  KoHel lHbI i i  p w H y C  YCKOpeHHR n p U  B -2,1 Tn CO- 

CTaEJIReT -750 MM. " ~ ~ M I I "  n O n R  B 0 6 n a c ~ H  P W H Y C O B  ~ 1 5 0  M M ,  Bf3IHWiHa 

KOTOpOrO COCTaBJIReT -1,5% OT 3HalleHHR HHnyKUHH B U e H T p e ,  ~ e o 6 x o n m  
nJIR 06ecnese~u~  B e p ~ H ~ a J I b ~ 0 f i  @ O K Y C H ~ O B K H  YCKOPReMblX HOHOB H a  nep- 
B ~ I X  o6opo~ax. @ a s o s b I i i  c n B H r  n p H   TOM H e  6 y n e ~  npeBbIILIaTb -30'. 

,&IR 0 6 e C n e l l e ~ H R  H ~ ? ~ ~ X O ~ H M O ~ O  pa,UHaJIbHOrO pOCTa n o n R  p m M e p b l  

KoJ'IbqeBofi ILIHMMbI AOJIXHbI COCTaBnRTb: B H ~ I L I H ~  P w H Y C  R "=925 M M ,  

B H Y T ~ ~ H H H ~ ~  R B q 0 0  M M ,  BbICOTa h = 175 M M .  P W l i a J I b ~ b I e  3 a B H C W O C T H  

W Y K W H  AJIR ABYX r e 0 ~ e T p H f i  KOnbUeBbIX ILIHMM I IpenCTaBneHbI  H a  p H c . 7 .  

B H ~ H O ,  W O  M ~ K c H M ~ J I ~ H ~ I ~ ~  ~ o J ' I o x H T ~ ~ I ~ H ~ I ~ ~  r p W H e H T  IIOJ'IR  HOBO^^ UlHMMbI 

CO3naeTCR H a  p w H y C a X  ( 6 0 0 - ~ O ~ ) M M ,  TO eCTb W e H H O  T a M ,  me H ~ O ~ X O A H M O  

06ecneseme MaKCHMaJIbHO B03MOXHOTO KOHeYHOrO H30XpOHHOTO P w l l y C a ,  

pamoro AIIR p a c c ~ a ~ p n s a e ~ o f i  r e o M e T p n H  -700 MM. 

C ~ U ~ C T B ~ H H O  H 3 M e H e H a  H r e o M e T p H R  C ~ K T O P H O ~ ~  CTPYKTYPbI ( p n c . 5 )  . 
3a30p B x o n M e  B o 6 n a c ~ ~  HallaJIbHbIX P W H Y C O B  YMeHbILIeH no 175 MM C Ue-  

n b m  y s e n H s e H n R  @ n a ~ ~ e p a .  3 a s o p b 1  B x o n M e  B o 6 n a c ~ ~  cpemnx p w ~ y c o ~  

fit. 7. Padu&7bHble 3UeUCUMOCTU U H ~ Y K ~ U U  

d f l R  deyx Z e o M e T p u I i  K O f l b y e t 3 b l X  I u W :  

1 - R k = 8 7 5 M M ,  2 -  R k - 9 . 2 5 ~ ~ .  

1 
h c . 9 .  Pad~i2'7bHble 3at3UCllMOC7U TaHZetfCU 

yzAa CnUp&7bHOCTU d m  dsyx z e o ~ e r p u i r  : 
I - R k=875 M M ,  2 - R k =925 M M .  



( 2 3 0  MM) M Ha KOHeMbIX PwMyCaX ( 2 0 0  MM) OCTNIMCb npeXHMMH. YBC5IM- 
qeHa CllHpNIbHOCTb a3MMYTNIbHbIX TpZWHU CeKTOpa, ~ b 1 6 p ~ b 1 f i  npO@HJTb 
CeKTOpa n o ~ a 3 a ~  H a  p ~ c . 8 .  PwHaJIb~ble 3aBHCHMOCTH TaHTeHCa yrna CnM- 

pNIbHOCTH ( tgy )  ,IUlH aByX re0MeTpki f i  CeKTOPOB npHBeaeHb1 Ha pHc.9. 
C m b ~ o e  ysenuqeHHe tg y  B 06nac~u paaaycoB ( 0 , 1 5 + 0 , 4 )  M H 6onee 0,6 M ,  

a TaKxe n o s b I r u e H M e  Q n a ~ ~ e p a  H a  H a q a n b H b r x  pwsycax, npmeno K p c ~ y  
@ o ~ y c ~ p y r o u e r o  I m e a a ,   TO oTpaxeHo Ha puc.10, rae n o ~ a 3 a ~ b 1  paqHanbHbIe  

3aBHCMMOCTki @ O K Y C I I P Y K ) ~ ~ ~ O  YJIeHa AnH C ~ K T O P H O ~ ~  CTPYKTYPbI. 3n€!cb 
x e  a306paxe~a ~ ~ B M C I I M O C T ~  @ o ~ y c ~ p y m u e r o  weHa, Tpe6yeM0r0 nnH 
0 6 e c n e q e ~ a ~  B e p T k i K N I b ~ o f i  @OKYCIIPOBKM npH YCKOPeHHH HOHOB C A / Z  a0 . 
2 M~BIHYKJIOH. 

T ~ K H M  06pa30~,  B pe3ynb~a~e  n p o s e a e ~ ~ o f i  pa60Tb1 AJIH nByx cnyqaeB 
OnpeneneHa r e 0 M e T p H H  M ~ ~ H I I T H O ~ ~  CMCTeMbI C B e p X n p O B O A R ~ e r O  UHKnOTpOHa 
M A 3 ,  n o 3 ~ o n ~ f 1 0 u a ~  C @ O ~ M M ~ O B ~ T ~  MarHMTHOe nOne,Tpe6yt?Moe AJIH y c T 0 f i -  
WiBOrO YCKOpeHHFI HOHOB C A / Z  = 2  A 0  3HeplX4H 30 M ~ B / H Y K ~ o H .  
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HET JIM lTF'O6EJlOB B BAUlEtl BMBJIWOTEKE? 

B ~ I  Moxete nonyvun no novre nepevucnemble Hme m u m ,  ecnn OHH He 6bmn 38- 

~a3anb1 pmee. 
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