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1. PABOTA M HAYUHAR IPOI'PAMMA 

B 1 KBapTaJIe  1988 r. C ~ X ~ O @ ~ ~ O T ~ O H  pa6o~an 1394 U. Ha 3 K c n e p n -  

M ~ T  O T ~ ~ ~ O T ~ H O  1311 u (94,1%), B TOM wcne H a  @nsmec~nii  s K c n e p n -  

MeHT 1204 U (86,4%), H a  COBepUleHCTBOBC3HHe YCKOpkiTWIbHOrO KOMnJ'IeK- 

Ca 107 U (7,7%). ~ o T ~ ~ F I H o  no npUUHHe npOCTOR CWCTeM YCKOPWTWIH 62 U 

(4,5%), TeXHQJIOrkNeCKBR nOArOTOBKa, OCMOTPbI W np. 3WFIJ'IU 21 U (1,5%). 
B ~ a 6 n m e  llpS3BWsIa ~ I H @ O P M W W ~  0 B W e  YCKOPFIeMbIX FIAep, BWIU- 

UHHe LiIC pa6oreii (Npa6 ) U M ~ K c W M ~ J I ~ H O ~ ~  (NMaKC ) KIiTeHCWBHOCTW 

B W K n e  YCKOpeHHR H J J J I ~ W I ~ H O C T U  p a 6 0 ~ b 1  B A ~ H H O M  P e X W M e  B UaCaX. 

3 d e ~ b  NcT - y p o e e n b  pa6ovei i  UHTeIlCUeHOCTU, onpf? f ) rne~b l i r  C rmUTqHblM 
n a c n o p m w  u n u  T ~ ~ ~ O ~ I U I W I M U  s ~ c n e p u m e n ~ a .  

Kos@@mnm~ n c n o n b s o ~ a ~ ~ ~  y c ~ o p m e ~ ~ ~  H a  @u3mec~nii  s K c n e p u -  

MeHT nOKa3bIBaeT KOJ'IkNeCTBO @ A ~ ~ N ~ C K U X  YCTWOBOK, OAHOBPeMeHHO 

pa60~cuouux H a  rryUKaX c H H x ~ o @ ~ o T ~ o H ~ ,  K = 4,45. 
BO 11 K B a p T m e  1988 r. C E T H X ~ O @ ~ ~ O T P O H  pa6o~an BCWO 256 U H a  n o n H -  

p&i3OBaEjHbIX n e f i T p 0 H a x .  Ha @bi3kNecKMfi 3 K C n e p H M s I T  a c n o ~ ~ b s o ~ a ~ o  
135 U (52,9%), H a  COBepUleHCTBOBaHWe C O ~ C T B ~ H H O  YCKOPHTWIFI 12 U 

(4,6%), TeXIiOJIOrkNeCKaR. nOArOTOBKa, OCMOTPbI O ~ O P Y A O B ~ ~ H ~  ki  rip. 

3 m n H  2 U (0,7%). C ~ W F I F I  pa6osm biiiTBICUBHOCTb YCKOpeHHbIX n e i i T -  

POHOB N = 5,1.108 WXep B UMKne Y C K O p e H m ,  MaKCWMtUIbHaR NMaKC.  - - 
i' a6 

= 8,0.10 &ep B u u w e  ." *.. - .> 
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C h J l H Y H T e J l b ~ o f i  O C O ~ C ? H H O ~ T ~ I O  p a 6 0 T b I  C ~ X ~ O @ ~ ~ O T ~ O H ~  B 1 K B a p T m e  

1988 r. 6b1na W O  BbICOKaR ~ @ @ ~ K T I I B H O C T ~ :  H a  nYlIKe YCKOPHTeJIH M O r n H  

p a 6 0 ~ a ~ b  OnHOBpeMWHO A 0  WTH 3KCnepHMWTaTOpOB.   TO 0 6 e c n e ~ a s a ~ 1 o c b  

H e  TOnbKO XOPOLU€!# C T ~ ~ ~ ~ ~ ~ H O C T ~ K J  pa6o~b1 BCerO KOMIIneKCa, HO H CO3Aa- 

HHeM HWTZiHAapTHbIX peXIIMOB COBMeLUeHKFI. O m H M  H 3  TaKMX 6b1n pe- 
X H M  O ~ O B ~ ~ M ~ H H O ~ ~  pa6o~b1 T p e X  @MHYWKHX YCTZiHOBOK H a  OAHOM H a -  

n p a s n m H a  M e m m H o r o  sbmona. IIpu  TOM nns PBYX YCTWOBOK ~pe60sa- 
nacb ~ T ~ C I I B H O C T ~  5 , O . l  O9 qqep B mnynbce, a wrs ~ p m b e f i  - 5,0-lo4 snep 
B mnynbce. I I o n a s n e ~ ~ e  mm ~ O P ~ H K O B  ~ T ~ C H B H O C T M  6b111o n o c T n r H y T o  

3a c s e T  nepec~pofi~a orrrmec~ofi c x e M b I  K m a n a  Bn-If' H a  y s a c T K e  ~ e m s y  
n m 3 a M a  F4 H Fs. YCTE~HOBKB KOJIJIHMaTOpOB B KaHaJIe  Bn-1 H e  AaBaJIa ~ e o 6 -  
x o n a M o r o  a@@ma n, K p o M e  T o r o ,  yxynruana s n c ~ o ~ y  n y s K a  (nossnmacb 
BO3MOXHOCTb Pa3BaJIa  a-9aCTHU C nO5lBn(?HHeM  POHOB HOB C TeM Xe HMIlJ'nb- 

COM).  ~ O ~ T O M ~  nIIR n o n y s e H m  H ~ X H O #  LMTf3ICHBHOCTH O ~ % ~ K T H B  WI qeTbI- 

pex nm3 K a H a n a  Bn-1 (3, 4, 5, 6 K200) 6b1n BKnIOqf3-I no c X e M e  a, A, a, 
B ~ O P H ~ O H T ~ J I ~ H O #  IUIOCKOCTH (COOTB~TCTB~HHO - 0, a, 0, 0 B B e p T H K a n b -  

HO#) . ~ Y ~ O K  a-WCTHU H a  TpaCCe K a H U a  no JIkM3bI FS H M ~ J I ~ O J I ~ I I I Y K J  PaCXO- 

A H M O C T ~  B 06em ~ ~ O C K O C T I I X ,  n B ~ ~ H M O ~ ~ ~ ~ C T B H ~  co CTeHKaMu H e  npsao- 
nmo K n o s B n m n m  B K a H a n e  npyroro c o p T a  sacras c m a n o r a w b I M  HM- 

IQ'JIbCOM. 

B n e p B O M  IIOJQTOnHH 1988 r. IIpOnOJlXaJICH H ~ ~ O P  3KC!nepHMeHTaJIbHOrO 

M a T e p H a a  no P O ~ e H H U J  3 a p I 3 X a H b I X  KYMYnHTHBHbIX Y8CTUI.l B npOTOH- 

cInepHbIx  B ~ ~ U M O ~ ~ ~ ~ C T B ~ X ,  H3MepHJIHCb Cak?HmX nepC3aplXAKH IIHOHOB 

(pc = 1200 M3B) c ~ o s 6 y ~ n e ~ n e ~  A -nso6apb1 H a  nerrcux snpax, s b r n o n -  

H m b I  3KClTePWMC?HTbI no O n p m e J I a H t O  BbIXOna aHTHnPOTQHOB l lpH B3akIMO- 

nefic~srar peJU3THBHCTCKkor ~ I ? ~ ~ T ~ o H o B  C H n p a M H  A p ,  Ha YCT8HOBKe Anb0A-  
IIOnMC n p o a e n m b 1  ~ 3 ~ e p e ~ w - 1  ~ i ~ a n n 3 ~ p y m ~ q e f i  CIIOCO~HOCTH B p e a K s n a  

d ? + C + p + X  non HWKOnbKHMH YrIIaMH H IIpH HMnyJlbCe J X ~ ~ T P O H O B  2,92 r3B. 
Ha n y s K e  snep r a m  nposonm~cb m M e p m m  c n e m p o B  BTOPHW~IX 

lraCTHs C O T ~ O P O M  IIO ~ c c o I ~ H ~ T I I B H o #  MHOXWTBC?HHOCTH n p H  pa60~e C pa3HbI- 

MM MHUIeHflMH, lTOnyseH 3 ~ c I I e p & i ~ W T a J I b ~ b 1 #  MaTepHaJI IIO HCCnmOBZiHHtO 

p0ncueHw-x rnnepsnep H np. 
Ha ~ B ~ X M ~ T ~ O B O ~ ~  n p 0 l T a H 0 ~ 0 f i  H O J & ~ O M ~ T P O B O ~ ~  XH(HAKOBOAOPOJ&~O~~ 

lly3bTpbKOBbIX K a M e p a X  B ny"lKe A~$POHOB, I'eJIHR H nOJIRpH30BaHHbIX 

ne i i~pono~  n o n y s e H o  6onee 150 THC. @o~orpa@a#. 
B b ~ n o n ~ e H b ~  IUIaHHpOBaBLUHWH MeTOnHYWKHe H ~ ~ n ~ o - 6 ~ o n o r ~ -  

q W K H e  3 K C n e p H M m T b I .  

2. H3MEPEHME CIIEKTPkTIbHOI'O COCTABA IIOMEX, 
M 0 A Y n k l P Y H ) u I I X  TOK BbIBmEHHOI'O IlYrIKA 

B TeYeHHe psna n e T  H a  cmxpo@mo~po~e  s e A y T c s  pa60~b1 no n o n a B -  

JIfXkm, HH3K09aCTOTHbIX l lyJIb~iUJHfi  B TOKe IlJWKa M ~ e H H O r O  BbIBOAa. 

p f X ~ f '  ' , B K n W  B M O n Y n H ~ H K l  n p K a  OTA€!S&bHbIX CHCTeM YCKOPHTeJIR B Ha- 

c-roswee B p e M s  H e n o c T a T o w o  scm. K m a s  c u c T e M a ,  onpenmmwm ma 
snmmwax H a  p e m M  M a n e m i o r 0  sbmona, x a p a ~ ~ e p a 3 y e ~ c s  s n o n H e  onpe- 
n e J I W H 0 f i  B O ~ M O X H O ~ ~  ~ ~ ~ C T O T O #  MOAYJIRIJUH. C l l e K T p a J I b ~ b m  a H a n H 3  WCTOT 

M o n y n n p y m u w x  n o M e x  M o r  6b1  noMow,  peruesm noc~asnm~ofi  smasa. 
C  TO# UeJIbKJ H a  6a3e 3BM CM-4 6b1na pa3pa6o~a~a  a n n a p a T y p a  rapMOHH- 

rleCKOr0 -38 C n e K T p a  TOKa BbIBeneHHOrO n y s K a  m c H H x ~ o @ ~ o T ~ o H ~ .  Mc- 
n o m 3 y e T c R .  WIrOpHTM 6 b 1 c ~ p o r o  @ y p b e - n p e 0 6 p a 3 0 ~ a H m  @no). C nOMO-H) 

 TO# a n n a p a T y p b 1  B O m O M  H3 3KCnepMMeHTOB 6b1no O ~ H ~ P Y X ~ H O ,  ' lT0 3aMeT- 

H ~ I #  B K n W  B MOAYJIfTUHtO TOKa BblBeAeHHOrO V s K a  BHOCHT A B m W U a T a R .  

r a p M O H H K a  saCTOTb1 HCTOWHKa nHTWHR r n a B H O r O  MWHkiTa YCKOpHTeJIfi. 

B ~ I B O ~  IlJWKa OCyUWTBJIfUICFi npki 3HarIeHHH MarHHTHOrO nOncI B = 1,07 Tn, 
s 

H WLCTOTa r a p M O H H K u  OKa3aJIaCb f = 535 rs. 
Ha OCHOBBHHM I I O n p e H H b I X  pe3ynbTaTOB H ~ U I b ~ e f i l l l H X  H ~ ~ n e n 0 B a H H f i  

6 y n y ~  sbrpa6o~a~b1 P e K O M e H n u H H  no B O ~ M O X H O ~ ~  MOAepHH3aUHH CHCTeMbI 
P 

nHTaHHR C ~ W f b H )  CYweCTBeHHOrO ocna6nm~u BnI1FIHIIFI 3~0fi rapMOHHKH. 

K p o ~ e  T o r o ,  a n n a p a T y p a  0 6 e c n e s ~ s a e ~  o n e p a T m H o e  n p e n c T a s n e H H e  

m @ o p ~ a s a n  o c T e n e H a  nonasnwwr M o n y n s s m i .  Ha 3 ~ p a ~ e  nMcnnes B ~ I B O -  

HWMOTPR H a  TO, 9TO B 3TOM H a n p a B n W H E i  nOCTlU'HyT 0 l l p e n e J I W ~ b 1 f i  -Or- 
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LIRTCR AaHHbIe 06 ~ & $ ~ W I I B H O #  nnHTWIbHOCTIi HMllyJ'IbCa TOKa BbIBeneHHOrO 

nywa (B a 6 c o n m ~ b 1 x  unapax n n p o q e ~ ~ ~ o ~  o ~ ~ o r u e H n n )  (CM. pnc. 1). 
Pa6o~a no ~ O B b I U I W W  ~ @ @ ~ K T I I B H O ~ ~  JJnHTWIbHOCTII M a n e H l i O r O  BbI- 

B o n a  n3 C I M X ~ O @ O T ~ O H ~  n p o n o n x a e T c R .  

3. IlOBbIJdEHWE S@@EKTWBHOCTW BHBOJJA llY9KA 
HA BTOPOM HAIPABJIEHWW 

B T o p o e  H N I p a B n W H e  BbIBOna W Y K a  YCKOPeHHbIX YaCTWU H3 CWHXPO@~- 

3OTPOHa (MB-2) 6b1no  CO3HsuIO AJUi o6nyse~m lTy3bIpbKOBbIX KaMep,  KOTO- 

p b ~ ~  ~ p e 6 y e ~ c ~  He  6onee 5-20 s a c T n u  3a spem B b I n o n a  1 MC" I .  B n o c n e n c T -  

BHH Ha =OM H a n p a s n e H n n  n o R s n n n c b  YCT~HOBKH, ncnomwmmne 3nem- 
POHHYH) M e T O n n q .  ,&R n o n o 6 a b 1 x  YCTQHOBOK ~ I O T ~ ~ ~ O B W I H C ~  yxe B~ICOKO- 

KHTeHCHBHbIe I'IJWKII (1 lo9  Y~CTBIJ/UHKJI) C M~KCHMBJILHO# AJIHT€VIbHOCTbH) 

a b l a o n a ,  onpenen~e~oii,  B K O H ~ O M  c y m e ,  3 ~ e p r e ~ ~ c l e ~ ~ ~ m  o r p m m e H n -  

RMU CHCTeM BbIBOlJa. n0JIyrlKI'b B ~ I C O K O ~ @ @ ~ K T H B H ~ I ~ ~  BbIBOA B CYUeCTBO- 

sasruek c x e M e  H e  y n a s a n o c b  no n p m e  ne@oqcnpymmero nefic~sm 

Puc. 2. llonepevnoe cevenue ulelcrpoMaznura cunxpo@a3o~ona 8 Mecre pacnmo. 
XtWLUI WUMM. 

Ha ITyYOK B ~ O P H ~ O H T B ~ ~ H O #  IlJ'IOCKOCTH ~ ~ I C T P O  C n a t l K ) u e r O  K p a e B o r o  

MWHHTHOrO nOnR. ,&R YCTpWeHHR TaKOrO BnWIHMH 6 b m 0  lTPeWIOXeH0 

UIHMMHPOBaTb YYaCTOK TPaCCbI BbIBOna IIYIIKa. n ~ 0 B e n e H H b I e  PaCYeTbI no- 
Ka3aJ'IH, YTO H ~ ~ Y U H #  ~ W ~ K T  MOXeT 6b1Tb IIOnY'leH, t?CnH B pa i r0He  Hrul- 

6omruero cnana ~ a r ~ m o r o  n o n R  ~ e @ o ~ y c n p y m ~ 4 1 1 i i  y w c r o ~  A J M H O ~ ~  4  M 

3aMWHTb H a  @ o K ~ c H ~ ~ I O I ~ H ~ ~ .  B 3TOM CnyYae YsaCTOK TpaCCbI W Y K a  B Kpae- 

BOM none manpama o m x e T c R  ~ K B U B ~ ~ H T H ~ I M  T p n n n e T y  JJOJJ. B  TOM cny- 
sae y n a c T o K  K p a m o r o  n o n R  n e p a  m m M a M n  W a n o r r n e H  nep~oi i  nmse A, 
U I H M M H ~ O B ~ H H ~ I ~ ~  YgacToK ~ K B H B B ~ ~ H T ~ H  nm3e 0, a y s a c ~ o ~  nom nocne 
LUHMM B ~ I ~ O W ~ T  @ ~ H K U ~  BTOPO# n m 3 b 1  A. npn p a c s e T a x  6 b m n  onpene- 
n a b 1  3 H a Y e H m  83HMyTa UIHMMHPOBBHHOrO y'4aCTKa H r p m H e H T  MWHHTHOrO 

n 0 n R  B HeM, KOTOpbIe 0 6 e ~ n e ~ n ~ m n  nOnyYeHHe OrTI'HMWIbHbIX XapaKTe- 

PHCTHK H a  BbIXOne H3 KBWPaHTa YCKOPHTWIH (PHC. 2, 3, 4) .  B ~ I B O ~  W Y K a  

llpOH3BOAHnCR Y e p a  ~OKOBYH)  C T e H q  B ~ K Y Y M H O ~ ~  KaMepbI  1 KBmpQHTa 

C BneUIHefi CTOpOHbI. n o ~ p e 6 0 ~ B n a c b  n e p e A e n K a  B ~ K ~ Y Y O ~ ~  KaMepbI,  npH-  

M ~ I K I L H ) ~ ~ ~ ~  K neCRTH IIOJIIOCHbIM HaKOHeVHHKaM, Bb16~aHHblM n n R  UIHMMU- 

POB~HKFI. H e 0 6 x o n n ~ 8 ~ 1  ~ o ~ @ n r y p ~ f l r n  n o n R  B 06nw~n,  rne WYOK s b ~ x o n m  

3a I I P ~ e J I b I  CyueCTBymruHx  nOJIIOCOB, CO3naeTCR ~OllOnHHrWIbHblMH HaKO- 

HeWIIKaMli-UIIMMaMH H3 C T ~ H - 3 ,  KOTOPbIe 3aKPemFIH)TCH H a  nOnH)CaX 

M a r H m a  y c ~ o p m m ~ .  Btiem~ne 
K O H W  UIHMM OfMP8H)TCR H a  Tpa -  

n e u e m a n b ~ b ~ e  H e M m m b I e  u 

BCT~BKH ~3 c ~ a n n  12X18H9T, B ~ I -  D 

nonmmrwe h ~ m n n  pacnopo~. I 

~ H M M ~ I  C B H ~ U ~ H &  CTOPOHbI YCKO- 
o 

1 

L 

&c. 3. ~ O P U ~ O H T M ~ H W I  U 8 q l U K M b -  8 

n m  ozu6mowue n y u ~ a  npu dewrenuu I 

ezo uepe3 ~sadpanr I (pacuer). ZSM 



Puc. 5. noneper me cereuue u u m M u p o e a n -  

HOZO Y W C T K U  WCKTPOMll2HUTU.  1 - WIIM- 

M b l ,  2 , 5  - P U C n O p K U ,  3 - CTeHKU 6 U K y y M -  

H O ~  K U M e p b l ,  4 - 6 U K Y Y M H O e  Y W O T H e H U e ,  

6 - C T e H K a  @ I ~ ~ u K ~ ) ' M H o ~ ~  K a M e p b l ,  7 - 
nOflH)C 3 A e K ~ M a Z H U M .  

pHTe.Jlfi 3aKPbIBaMTCR BbICOKOBaKYYMHbIM K0)KYXOM TOJIUJJTHO~~ 2 MM, KOTO- 

pb1# H3rOTOBJIW 113 ~ H C T O B O ~ ~  C T m H  T0f i  )Kt? MaPKU. B b ~ c ~ y n m u m  WCTb 

KOHCTPYICqHH 0Kpy-Hcel-M @ O P B ~ K Y Y M H O ~ ~  ~ a ~ e p o f i .  CHJIoBb1e 3JIeMeI-ITbI 

ee BbInonHeHbI  B B w e  ~ ~ L I I M ~ K O B ,  n p H K p e n n e m b r x  K n o n m c a M ,  m a n o r m H o  

UIHMMaM, H BCTaBOK M e m y  HEIMH, H ~ I I 0 n b 3 y e ~ b I f i  M a T e p H U  - W p a n I o M H -  

~ H f i  ( ~ u c .  5 , 6 ) .  
M O H T ~  LUHMM 6b1n 3aKOHrleH B UIOHe 1988 r. B ~ K ~ ~ M H ~ R  K a M e p a  

y n n o T H e H a  H OTKaqaHa po pa6ouero s a K y y  Ma. 3 a ~ e ~   HOB^ KOHCTPY mm 
Hcnbrrax ia  B y c n o B m x  H O P M Z U I ~ H O ~ ~  pa60~b1 rnamoro M a r H u T a  B UHK- 

' 
n w e c K o M  p e x s M e .  M C ~ I T ~ H ~  nporunn ycneruao. B m n e  1988 r. 6b1na 
3 a W I W H p O B W a  pa6o~a  no B b I B a e H U I O  n y s K a  YCKOPeHHbIX qLLCTH4 B H a l l p a -  

'nensa MB-2. 
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