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CMCTEMA 

MArHMTOMHflYK~MOHHblX flATC1MKOB 

finR MOHMTOPMPOBAHMR 

BblBEflEHHOTO IlPOTOHHOrO IlYqKA 

OA30TPOHA OMRM 



B ~ a c ~ o u w e e  sperm B JIaGopa~opun u n e p m I x  npo6ne~  OMRM n p o B o -  

AUTCU p a 6 o ~ b 1  no TpaHCnOPTHPOBKe BbIBeneHHOrO npOTOHHOr0 I l y g K a  PeKOH- 

CTpyHpOBaHHOrO @ a 3 0 T p o ~ a  no KaHaJIaM IX, X, XII" ', ~ a X , l ( b ~  H 3  KOTOPbIX 

COCTOHT H 3  AOCTaTOYHO 60JIblLI0r0 YUCJIa HOHOOnTENeCKEIX 3neMeHTOB. 

3 ~ 0  y c n o m u e T  nposecc T ~ ~ C ~ O ~ T H ~ O B K H  H T p e 6 y e ~  n p w M e H e H m  p a ~ n n w b ~ x  

CpeACTB AHarHOCTHKH. O A H ~  El3 B 0 3 H H K ~ W X  3 W a r I  -H3Mepi?HHe IIOTepb nys- 
K a ,  06pmym~nxcu B p e 3 y n b ~ a ~ e  ero npoxowwm no O T A ~ J X ~ H ~ I M  y s a c T K a M  

~ p a K T a  H CYMMaPHbIX n O T e p b  H a  W T H  o T  3ana @ ~ ~ O T P O H ~  no @ki3UYecKUX 

YCTaHOBOK B HHTepBaJIe 3 ~ a r l e ~ d  CpeAHerO T O M  nPOT0HOB OT 0,3 A 0  3 MKA. 
UenbKJ H ~ C T O U W ~ ~ ~  pa60Tb1 UBHJIOCb CO3HaHkie CHCTeMbI H a  OCHOBe npHH- 

suna MarHHTOHWyKIJHOHHbIX AaTWKOB (MHA) l 4  I ,  p a 6 0 T ~ w e f i  H a  CBU3H 

C 3BM ti cnoco6~oii 3a HeCKOJIbKO C e K y H n  C TOWOCTbH) 2 i 30fo6e3 A o n o n H n -  

TenbHbIX pa3PbIBOB B BaKYYMHOM KaHaJIe OIIpeneJXUTb KO~@@WU+H~HT np0- 
XOXneHHfZ n y Y K a  no p a 3 n H W b I M  YYaCTKaM HOHOOnTHseCKHX TPaKTOB. 

~@UHUUII p a 6 0 ~ b 1  MMA OCHOBaH H a  p e r H c T p m u  MarHUTHOrO nonu, 
c 0 3 ~ a ~ a e ~ o r o  H M ~ Y J I ~ C H ~ I M  n y r l K o M  s a p u x e ~ ~ b ~ x  s a c T H u  npn ero D n x e H m i .  

C k i r ~ a J I ,  ~ a B e n e ~ ~ b 1 f i  3THM n O n e M  H a  BHTKH KaTYlLIKH T O P O ~ E U I ~ H O ~ ~  @ O P M ~ I ,  

r l e p e s  qemp K O T O P O ~ ~  n p o x o n n T  n y a o ~ ,  n p u M o  nponopuaoaanw 3 ~ a ~ w r n  
TOKa IlyrlKa H CKOPOCTU er0 H3MeHeHKR. 

C ~ U ~ C T B ~ ~ T  T p H  p a 3 n H w b r x  p e m M a  p a 6 0 T b 1  Mm B 3al3HCHMOCTH 
L 

OT cnoc06a ero s ~ n m e ~ u a ' ~  I :  anepao~usecmfi, ~ o n e 6 a ~ e n b ~ b r i i  H n p o M e -  

XYTO ~ b r t i .  ITepsbr f i  p e m M  peann3ye~cu B cnysae s b I n o n H e H m  y c n o ~ m  

me L - CO~CTB~HHUI  W Y K T k i B H O C T b  A a T W K a ,  RH - COnpOTuBneHHe H W p y 3 -  

KU; CH - IIOnHaR eMKOCTb H W p Y 3 M ,  c K J I ~ ~ I B ~ H ) ~ ~ ~  H3 eMKOCTH O ~ M O T -  

Kli II B X O A H O ~ ~  eMKOCTH H3MepHTeJIbHOrO ~ C T ~ O ~ ~ C T B ~  ( p ~ c .  1) .  B TaKOM 

BKnIoseHkM A a T W K  p a 6 0 T a e T  K a K  TP~I-IC@OPMBTOP TOKa nPOTOHHOr0 W q K a  

H n o 3 ~ o n u e ~  c n e m T b  K a K  3a a ~ n n n ~ y n o i i ,  T a K  a 3a @ O P M O ~  CHrHana .  O n ~ a -  
KO YYBCTBHTeJIbHOCTb 3 T O r 0  cnoc06a BKJIHlrIeHUR HeBbICOM. 



B cnysae 7) < 1 p e m u 3 y e ~ c ~  sa~yxamuuii ~ o n e G a ~ e n b ~ b ~ f i  p e m M  pa6o- 
TbI Mug, npArleM eCnU Bb16paTb nepkion C O ~ C T B ~ H H ~ I X  ~one6muii KOlr rYpa  

'r = 27TdLC, MHOrO 6 0 n b m e  AJIHTt?JIbHOCTU MaKpOUMIIyJIbCa yCKOpATe?IH, 

Fro a M w a T y n a  ~ o n e 6 m ~ f i  6 y n e ~  n p o n o p s a o H a n b H a  n o n H o M y  s a p ~ n y  npomen- 
U H X  sepe3 naTYUK IIPOTOHOB, He3aBACAMO OT ~ O P M ~ I  CArHaTIa. 

B b 1 n A  FIpOBeaeHbI UClTblTmUH BCeX T p e X  BapUaHTOB BKJIIOrIeHRR MHA, B 
- 1  

p e 3 y n b ~ a ~ e  sero n p e n n o s T e H a e  6bmo o T n m o  T p e T b e M y  p e m M y  pa6o~b1 (qz 
Z I ) ,  K a K  ~au6onee ~ B C T B k i T e J I b H O M y  A n O M e X O 3 a I 4 U ~ e H H O M y  B naHHbIX 

YCJIOBHRX, HeCMOTPR H a  H ~ O ~ X O ~ U M O C T ~  npAMeHeHHR n0nOnHkiTenb-  

H o r o  A H T e r p a T o p a  T o K a ,  T a K  K a K  B  TOM p e m M e  a o p ~ a  c a r m a  n a T r M K a  " 
nOBTOpHeT IIpOU3BOnHyIO no BpeMeHH OT H M n y n b C a  TOKa npOTOHHOr0 nyYKa.  

H a  C T ~ L H A ~ P T H ~ ~ ~  1 3 - 6 H T o B b G  A u n  KA-007" I .  C ~ a 3 b  C 3BM HP-21MX ocy- 
qeCTBnHeTCH C l l O M O I ~ I O  KOHTpOJIJIepa KK-001'6 I .  B COCTaB CACTeMbI BXO- 

n m  T a K x e  ~ana6po~owb& r e H e p a T o p ,  u m ~ u p y m ~ f i  no a o p ~ e  A a M n n I i -  

T y A e  HMnyJIbC TOKa IIpOTOHHOrO n y 9 K a .  CkirHaJI r e H e p a T O p 3  nOAaeTCR OnHO- 

BpeMeHHO H a  BCe MHA A n p e n H a 3 H a 9 e H  K L U I U ~ ~ O B K A  AX syBCTBUTeJIbH0- 

c~efi  B naysax pa60~b1 a a s o ~ p o ~ a ,   TO r a p m T k i p y e T  B ~ I C O K Y ~  TOVHOCT~ A 

nOBTOPReMOCTb A3~epe~&&. 

KOHCTP~KTI~BHO naTrMKA BbInOnHeHbI B B W e  TOpOWLUIbHOrO C e p n e q -  

HHKa C C U M M ~ T ~ U Y H O ~ ~  O ~ M O T K O ~ ~  A 3JleKTPOCTaTAqeCKHM 3KPaHOM (PHC. 2 ) .  
Cepnesmi~ COCTOUT m 150 BHTKOB n e p ~ a n n o e ~ o f i n e H T b 1  ~onumofi  0,16 MM H 

U A P A H O ~ ~  70 MM C M ~ ~ H A T H O ~ ~  npOHHsaeMOCTbIO C( = 300. ~ J I ~ K T ~ o c T ~ T u ~ ~ -  

CKHH 3 K P m  C n y m T  AJIR YCTPilHeHHR ~ M K O C T H O ~ ~  CBR3A n y q K a  C O ~ M O T K O ~ ~ ,  

p a B H O M e p H 0  H ~ M o T ~ H H o ~ ~  H a  CepneYHUK npOBOnOM l-K).JIIUO-0,16. O C H O B H ~ I ~  
n a p a ~ e ~ p b r  n a T r M K a  n p U B e n e H b 1  B ~ a 6 n .  1. 

B H Y T ~ ~ H H ~  AAaMeTP MkiA ~b16pm TBKUM, rITO OH ~ ~ 0 6 0 ~ 0  H m e B a e T -  

CH H a  LUIIOMkTHHeByH, ~ p y 6 y  B a K y y M H O r O  UOHOnpOBOAa. M e w y  naTrMKaMU 

ki ~py60f i  p a c n o n o x e H  n p O B O n ,  H a  K O T O ~ ~ G  llOnaIOTCR CArHUlbI K ~ T I I I ~ ~ O -  

B o w o r o  r e a e p a T o p a .  

Y n p o q e ~ ~ a R  n p m w n u a n b H a R  c x e M a  y c m a ~ e n ~  n p e n c T a s n e H a  H a  puc.3. 
n p o ~ o ~ a n o ~  nocnymna CxeMa,  o n y 6 n k i ~ o ~ a ~ ~ a R  B pa60~d' I .  Ans coem- 

3 



ra6apa~b1 cepnemma, MM 

B H Y T P ~ H ~  AMaMeTP 

BHeIUHMfi AMaMeTP 

r a 6 a p ~ T b 1  AaTqMKa, M M  

B H Y T P ~ H H H ~ ~  AMaMeTP 

H a p y X H b 6  AIlaMeTP 

Bec AaTwiKa,  ~r 
K o n a s e c ~ ~ o  BHTKOB B O ~ M O T K ~  

~ ~ H A Y K T H B H O C T ~  O ~ M O T K M ,  r~ 
M ~ X B M T K O B ~ F ~  eMKOCTb O ~ M O T K M ,  n o  

H e m R  c A a T w i K o M  n c n o n b s o s a ~ a  B H T ~ H  ~ K ~ ~ H H ~ O B ~ H H ~ F I  napa nnmofi 1,5 M. 

BXOAI-I~H sacn y c n n a T e n R  B b I n o n H e H a  no m @ @ e p e s w a n b s o f i  c x e M e  (MMKW- 

CXeMa H I ) .  T ~ K H M  0 6 p m 0 ~ ,  ~an6onee s p C T B U T e n b H a F i  K nOMeXaM WCTb - 
AaTwiK - ~ ~ e ~ ~ k i ~ e n b ~ b ~ f i  ~ a 6 e n b  - Bx0p.Hofi YCnJIMTenb - BbInOnHeHa no 
IIOJlHOCTbIO C H M M ~ T P H ' M O ~ ~  CXeMe, W O  n03BOJIKnO Bb16paTb K O ~ @ @ H W ~ H T  

yCWIeHHf3 AOCTaTOrMO 6 0 n b u n ~  ( -7OC)). KOHCT~~KTHBHO YCWIuTeJIM BbInOn-  

HeHbI B B m e  3KPaHMPOBaHHbIX ~ 0 A y q e f i  p a 3 M e P O M  35~60x65 MM . 

B ~ I X O A H ~ I ~  CMrHUIbI YCMnM- 

T e n e f i  no 3KPaHMPOBaHHbIM np0- 
B O n a M  ~ J I M H 0 f i  50 80 M no- 
CTyIIaKlT B nYnbTOBOe nOMeU&?- 

H n e ,  me B ~ p e f i ~ e  KAMAK 
p a c n o n o x e a b l  o c T a n b H b I e  m e n -  
POHHbIe Y C T P O ~ ~ C T B ~  CMCTeMbI M 

3BM. no OTAenbHbIM npOBOAaM 

OT c~a6anu3a~opa ~ p e f i ~ a  nona- 
eTcR H a n p R x e H n e  K y c a n a T e n a M ,  a T a K x e  c a r H a n  OT ~ a J 1 a 6 p o ~ o ~ ~ o r o  reae- 
P a T O p a  K AaTqMKaM. 

~ ~ M H I J H ~ H U I ~ H ~ R  CXeMa OAHOrO M3 KaHaJIOB 6 n o ~ a  MHTerpaTOpOB, BbI- 

n o n H e H H o r o  B C T a w a p T e  KAMAK, n p e n c T m n e H a  Ha  pnc. 4. H o p ~ a n b ~ o  

~ ~ M K H Y T ~ I ~ ~  KnH)rI H a  nOJIeBOM TpaH3MCTOpe V 1  CJIyXHT JIJR YCTPaHeHHH 

~ O C T O F I H H O ~ ~  C O C T ~ B J I R I O ~ ~ ~ ~  B CMrHUIe YCUnMTenR, KOTOpaR M O X e T  nORBMTb- 

CH n3-3a cnysafiab~x H a B o n o K  a n p a s e c T a  K n o a B n e a n m  oua6m B B ~ I X O A -  

HOM c a r H a n e  MHTerpaTopa .  K n m q  V2 n p e ~ ~ a 3 ~ a q e ~  AJIR pa3pwa m T e r p u -  

p y I O ~ e f i  eMKOCTM n0 OKOHqaHAA HMnyJIbCa TOKa npOTtOHHOrO n y q K a .  Pa6o- 
T 0 f i  K.JIIOqefi YnpaBJIReT BHelllHMfi CMrHaJI " c T ~ o ~ " ,  C ~ H X P O H M ~ O B ~ H H ~ I ~ ~  n0 
BpeMeHH C qMK.JIaMM p a 6 0 ~ b 1  YCKOpMTenFI. 

CMrHaJIb1 B O C C T ~ H O B ~ ~ H H O ~ ~  @ O P M ~ I  C BbIXOAOB kiHTerpaT0pOB nOCTy- 

ITaIOT H a  6 n 0 ~  nMK-AeTeKTOPOB C aHaJIOrOBbIM M Y J I ~ T H ~ J I ~ K C O P O M ' ~ '  

(PAC. 5 ) .  A M I I J I M T Y A H ~ I ~  3Ha'le- 

HMR CHrHaJIOB 3anOMMHaKITCFI 

'" H a  H3MePHTenbHbIX eMKOCTFIX 

nMK-AeTeKTOpOB M 3aTeM noose- 
pem0 KOMMyTHPYIoTCFI none- 
BbIMM TPaH3MCTOPaMM H a  BXOA 

A 4 n .  T ~ K H M  o6pa30~,  3a OAMH 

q M K n  pa60~b1 YCKOpMTeJIR O n p a -  

m m a m c H  B c e  9 K ~ H ~ O B  CM- 



- 
CqHTblJ3aeTCH B 3BM I~JIH n0CJIe- HOCTb MeHRTb AJlHTeJIbHOCTb H a M n J l H T y n y  BbIXOWIOrO C H n m I a  C nOMOwbH) 

I 
I ,  

n ' A  
nymuefi o 6 p a 6 0 ~ ~ ~  H n p e n c T a -  :A , nonc~poes~brx p e 3 s c r o p o B  R 1, R6. 

3OBaHa H e  TOJIbKO AJlH KOHTPOJIH n O T e p b  n y Y K a ,  HO H AJlH H ~ C T P O ~ ~ K H  HOHO- 

OnTHrIeCKHX 3JIeMeHTOB K a H m O B .  B ~ a 6 n .  2 lTpenCTaBJIeH n P A M e P  A3MepeHHR 

3aBHCHMOCTH K O ~ @ @ H ~ H ~ H T ~  l l P O X O m e H H H  n y Y K a  no IX KaHtLJIy OT TOKa 

BepTHKaJIbHOrO K O p p e K T H p y I O w e r O  MarHkiTa, PaCIIOJIOXeHHOrO B 3m?? @a30- 
TpOHa, k I 3 ~ e p e ~ H f l  BbInOJIHeHbl n p H  CpenHeM TOKe fIyYKa "0,3 MKA, YTO 

COOTBeTCTBYeT HMnYJ'IbCHOMY TOKY " 20 MKA. n e p B b I j i  AaTWiK, YCTaHOBJIeH- 

~ b 1 f i  H a  BbIXOne 113 3a.JIa @ ~ ~ O T P O H ~ ,  HCnOJIb3yeTCH B KaYeCTBe MOHkiTOPHOrO 

AJlH UOCJIenylOIIlPiX H lTOKa3bIBaeT OTHOCHTeJIbHyH) AHTeHCABHOCTb n y q K a .  

Ann OCTaJIbHbIX naTlMKOB CHCTeMbI pe3yJIbTaT llpenCTaBJIHeTCH B n p 0 u e H -  

T a x  n p 0 X O m e H H H  lTpOTOHHOr0 n y q K a  no C O O T B ~ T C T B ~ I ~ ~ ~ ~ ~  TOYKH. 

MONITOR P O I N T 1  P O I N T 2  f OIN' I 'J  POINT4 COMHEN'fS 
S 8 3 . . 0  9 6 , I  9 1 . 0  35,9 6 5 . 4  COWR.=YA 

MONITOR P O I N T i  P O I N T 2  P O I N T 3  POINT4 CUMhENPS 
753.7 9 4 , 4  91#8 88,2. 6 7 . 4 C U R R e = I 2 A  

MONITOR P O I N T 1  P O I N T 2  POT.NT3 POPt((7'4 CUPiHEN'TS 
. 729.8 95,s  9 1 . 5  89.3 6 7 , s  C O R R . = I S k  

. MONITOR P O I N T 1  POINT:! P ' o I H T ~ - P O I N T ~  COHHENlS 
751,8 96,O 9 0 . 1  88,2 6 4 , 6  CORW.=IBA 

MONITOR P O I N T i  POINT:! P O I N T 3  l"OIN7'4  COkHENTS 
763.1 9 5 . 4  87,9 8'5 ,s  6 0 - . S  CWH.=2itt 



C qWIbI0  YMeHbllleHIlR BJIkiFIHkiH c J I y q a k b 1 ~  HaBOHOK H a  p e 3 y n b T a T  

)lJIH K a m O r O  ki3MepeHHH lTPOki3BOmTCH YCpenHeHkle l Io~a3EiHkifi  AaTqUKOB 

no 1000 UMnyJIbCaM, W O  l l p H  c ~ w ~ c T B ~ I O W ~ ~ ~  rlaCTOTe IIOCbIJIOK YCKOpkiTe- 

n H  (250 rq) ~ p e 6 y e ~  B c e r o  4 C e K y w b I .  n p k i   TOM pas6poc no~a3a~aCi  OT 

ki3MepeHkiH K U3MepeHMI0 He  npeBbIUIaeT k 1%. 
~ ~ I H ~ ~ H O C T ~  OnHOrO ki3 KEiHXIOB CkiCTeMbI I IpOBepHnaCb CpaBHeHkieM 

ero n o ~ a m ~ a f i  c ~ O K ~ ~ ~ H ~ H M H  aom3a1pio~~ofi K a M e p b I ,  u~erouefi  M a n o e  

(- 0,8 MM) MeX3JleKTpOnHOe p a ~ ~ ~ ~ H ~ k i e '  '. B UHTepBaJIe 3 ~ a r l e ~ &  CpeH- 

H e r o  T o K a  n p o T o H o B  OT 0,3 no 2 MKA H B npenenax orua6m k i 3 ~ e p e ~ m  - 2% O T K J I O H ~ H ~ ~ ~ ~  OT J ~ H H ~ ~ O C T U  H e  ~ a 6 J I K l n a n o c b .  

B o m o ~  ki3 CeEiHcoB n p o ~ o n m o c b  c p a B H e H n e  s ~ a s e ~ k i f i  ~ o s @ @ k i q k i -  

eHTa npoxomemm nywa,  u 3 ~ e p e ~ w 1 x  c ~OMOLIPIO CkicTeMbI MMA ki K ~ O -  

p k i ~ e ~ p ~ ~ '  '. n o J I y r l e ~ ~ 0 e  pa3nki rMe COCTZlBkiJIO OKOJIO 1,5%, q T 0  HaXOnkiT- 

CH B I IpeneJIaX llOrpeUlHOCTki MeTOna KZUIOpkiMeTpkipOBaHkiH. 

B n p O q e C C e  3KCllJIyaTaqUH CkiCTeMbI BbIHCHkiJIOCb, rlT0 rlYBCTBUTenbHOCTb 

naTYkiKOB I I O n B e p X e H a  B ~ ~ M ~ H H ~ M ~  npe#@y, K O T O P ~ I ~ ~ ,  OnHaKO, H e  npeBb1- 

UIaeT *I% 3a rlaC pa6o~b1 ki J Ie rKO KOHTpOJIkipyeTCH C n O M O u b I O  ~ana6po- 
B o r M o r o  r e H e p a T o p a .  

P e 3 I O ~ k l p y H  CKa3EiHHOe, MOXHO YTBePXJIaTb, qTO TOrlHOCTb ki3MepeHkiH 

K O ~ @ @ M U H ~ H T ~  n p o x o m e s k i H  B k i H T e p s a n e  s ~ a r l e ~ a f i  c p e n H e r o  T o K a  n y w a  
0,3 + 3 MKA H e  xyxe 2 + 3%. 

C J I e n y e ~  OTMeTHTb, rlTO ~ b 1 6 p X I ~ b I f i  p e X k i M  pa60~b1 MAA H e  n a e T  

k i ~ @ o p ~ a q k i k i  06 a6conm~ofi  UHTeHCkiBHOCTM IIyrlKa.  O ~ H ~ K O  &llH TOrO, 

r l ~ 0 6 b 1  nepeBeCTki D a T U i K  B 3 a ~ y ~ a I O W k i f i  ~ o J I e 6 a ~ e J I b ~ b I f i  p e X t i M  pa6o~b1, 
~ O C T ~ T O W O  3aMeHkiTb B X O m O e  COIIpOTklBJIeHkie yCWIkiTenH H a  eMKOCTb, 

a C k i r H U  H a  6 n o ~  nUK-neTeKTOpOB IIOnaTb, MkiHYH kIHTerpaT0p.  HklXHIifi ripe- 

n W I  nk ia l la30Ha ki3MepHeMOrO TOKa l l y q K a  n p k i  3TOM HeCKOnbKO YBeJlkiWTCH. 

C qeJIbI0  y J I y ~ U I e H k i H  n O M e X O 3 ~ k i 4 e H H O C T U  CkiCTeMbI B HaCTOHWee 

B p e M R  W H  BCeX naTYkiKOB ki3rOTaBJIkiBaIOTCH 3JleKTpOMarHHTHbIe 3 K p a H b I  ki3 

menesa, OnkiH ki3  KOTOPbIX 6bm o n p 0 6 ~ p o ~ X I  BO B p e M H  CeXICa. ~ K ~ X I  n p a K -  

TkirleCKH H e  nOBJIIlRJl H a  VBCTBkiTWIbHOCTb naTrMKa,  HO CHkI3UJI YPOBeHb 

n o ~ e x  n o s ~ ~ l  B 5 pas. . 
B HaCTOHUee B p e M H  BenyTCH T a K X e  pa60~b1 IIO ki3rOTOBJleHkiIO T p e X  

MMA 6 o n b m e r o  p a 3 M e p a ,  npenHa3HarleHHbIX pa60~b1 C BaKYYMHbIMU 

KXIaJIaMki C BHeUIHkiM nMaMeTpOM 150 MM ( ~ a l l p k i ~ e p ,  H a  XI1 KXILL~I~). 

K p o ~ e  T o r o ,  n p e n n o n a r a e T c H  n o n a s a T b  c u r H a n b I  ~ a n u 6 p o ~ o r ~ o r o  re- 
H e p a T O p a  B npOMeXyTK€! M e m y  MaKpOkiMIIyJIbCaMki yCKOpkiTf?JIH, W O  IIOBbI- 

CMT C T ~ ~ U J I ~ H O C T ~  pa6o~b1 CkiCTeMbI npkI ~ k i ~ e n b ~ o f i  ee 3KCllJIyaTaIpiki 6e3 
OCTXIOBKH YCKOPkiTeJlH kl YllPOCTkiT IIpOqeCC ki3MepeHkiH. 

B 3 ~ K ~ 1 l o l I e H k i e  =TOP BbIp t lXaeT IIpki3HaTWIbHOCTb O.B.CZ~BWHKO 3a 
llOCT0HHHOe B m M X I k i e  H I IOAAepXKy B pa6o~e, a T a K X e  C .A . ryc ro~y  ki 

M.B.Mspoxmiy 3a n p o s e n e H u e  KUIOpHMeTpkiPOBaHHFI. 
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