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Ha u u K n o T p o H a x  Jla6opa~opm HnepHbLx pea~uuCi OHHM nnrr nonyse 
HHR nyr lKOB MHOrO3apHAHbIX HOHOB (M3M) H C n O n b 3 y H ) T ~  A y r O B b I e  HOHHbIe 

uHKJIs( r rpoBOAHMOr0 H a  9HKJ'lOTPOHe 3KCnepHMeHTa HCTOWHK MHOrO3aPHA- 

HbIX HOHOB (MM3M) U l y X H T  O ~ ~ ~ K T O M  npHCTalIbHOr0 BHHMaHtiR OnepaTO-  

pa. 3 ~ o  C B R S ~ H O  co C T O X B C T H ~ M O C T ~ ~  H ~ p e f i @ o ~  x a p a m e p u c f n K  HCTOWH- 

Ka .  ,llpefi@ O ~ ~ H C H E I ~ T C R ,  e a n p a M e p ,  p a c n b u I e H n e M  K a T o n a  H pahsero 3 n e ~ -  
TpOAa BCJ'IeACTBHe H O H H O ~  ~ O M ~ ~ P A H P O B K H ,  YTOnWeHHeM HHTH HaK81Ia 

3a c s e T  ocaxnesm H c n a p e H H o r o  c K a T o n a  M a T e p u a n a ,  a T a K x e  n p u c y T c m n e M  

HeCTatlHOHapHbIX UlYMOB, B CBH3U C 3&M H ~ O ~ X O A H M ~  nepHOAWfeCKaR 

Ero B o c c r m o s n e H n e  scnencrsue H e o w o s H a w o c m  x a p a m e p n c m K  n y r o B o -  

C UWIbW O n e p a T U B H o r o  3 a U H f i  pewma pa6o~br MM3M W K J I O T p o H a  

Y-400, PJIR K O H T ~ J I R .  H cra6m~3am~ ero n a p a M e T p o B  pa3pa60~wa H peans- 
3 0 B a H a  aBTOMaTH3HpOeaHHaR CHCTeMa YnpaBneHHH H a  6a3e a I U l a p a T y p b I  

KAMAK H HHTeJIneKfiyal lbHOrO M H K p O n p O ~ e C C O p H O r O  ~ o ~ ~ p o n n e p a ' ' ~ * ~ /  . 
B ~ I X O ~ ~ I M  napi lMeTpOM MM3M ~ B J I R ~ T C H  TOK MHOr03aPHLIHbIX HOHOB, 

KOTOPbIe BbITRrUBElpOTCH 113 HCTOllHHKa H YCK0pHH)TCH B UZIKJIOTPOHe. H a -  
60mmee B n W m u e  H a  H e r o  O K ~ ~ ~ I E ~ W T  pacxon B c n o M o r a T e n b H o r o  rma, 
TOK H H U l p R X e H H e  A y r O B O r O  p a 3 p H A a ,  TOK H H a n p H X e H H e  n O A O r p e B a  K a T O w ,  

TaJIbHO CHRTbIX 3 a ~ t l ~ U M 0 C T ' e f i  M e W y  3THMH M p a M e T p a M H  ~ l l B % ~ b I  H a  

puc.1. X a p a ~ ~ e p ~ c r n ~ ~  I~ (uA) npn pawswbur s ~ a s e ~ m x  M O ~ O C T H  nogo- 
r p e B a  W,, WallOrWfHbI  n O K a 3 U H b I M  H a  PHCYHKe, IIpHsf?M H3MeHeHHe W,,, 



a1 Hurb nanana 

Puc.1. @U@UKU saeucwcreir ~ m d y  napmelpmu m 3 H :  a) 3aeucmocm 
TOKU HUKa/lU HUTU IH OT HCInpJlXeHUU U H ;  6 )  3U6UCUMOCTb TOKU nOd02pef3~ 
KaTOda 1, K OT HU~RKeHuR U, , . I?apa~eTp - I H ; 6 )  3UeUCUMOCl% 
rolca dyru e wnynace In  or HanpmmuR dyru e umnynace U n ,  I?apweTp - 
pacxod ra3a Q ; r )  3aeucwocm mKa pacnalmaioro 3ne~Tpoda Ip  or 
HanpRwenuR Ha 3neKTpode U Uapmep - nonoxenue 3neK~poda xP . 

P' 

~ ~ O U ~ B O H H T  TO xe  ne j l c~~ne ,  YTO n 1 1 3 ~ e ~ e ~ n e  pacxona B c n o M o r a T e n b H o r o  

rasa Q . Xapamepama~n p a c n b m H e M o r o  s n e ~ ~ p o n a  I p  ( U p  ) 3aI3LBACRT OT 

p e x n M a  pmpnna: H a n p a M e p ,  ysennuerrae T o K a  nyrn I n  cMeLqaeT s x  B TOM 

x e  H a n p a s n e H m ,  YTO n ysenarease x p  - c M e L q e H n e  3 n e ~ ~ p o n a  K s e H T p y  

pmp~mofi  K a M e p b I .  Ha rpaan~ax  B o m T a M n e p H b u r  x a p a m e p n c T n K  sen& 
nonorpesa I,, (U ) n p a c n b r n H e M o r o  s n e K T p o n a  IP (UP)  n y ~ m n p o ~  " ," ki306paXe~b1 n p o 6 0 m b 1 e  peXkiMbI .  

P e r y n a p o ~ ~ a  p e m M a  M M 3 M  npoa3~ona~crr B OCHOBHOM UIecTbIo He- 

3aBHCHMbIMM n a p a M e T p a M H :  HElIlpFIXeHuRMH ~ b 1 l l p I I ~ L i T W l e f i  T O K a  HIITki 

HaKWIa ,  T O K a  llOAOrpl?Ba KaTOAa, rIEiT'aHW3 A y r H  ki paCnbLl I I IeMOr0  3 n e K T p -  

A a ,  a T a K X e  ~ O n O X e H u R M ~  IITJIbI BeHTkLnFl H m y C K a  BCnOMOraTWIbHOrO ra3a 
a p a c n b m r r e M o r o  m e K T p o n a .  

A B T O M ~ T H Y ~ C K O ~  y ~ a I 3 n e H I l e  P e X M M O M  p a 6 0 T b 1  I ? M 3 M  BKnIoYaeT 

pelueme w y x  3wa~: 

1. I I p o r p a M ~ ~ o e  nonyueane ~ ~ J I ~ H H ~ I X  O n e p a T o p o M  s ~ a r - d  napa- 
M e T p o B  A y r o B o r o  p m p H n a  (TOK n ~ a n p ~ x e r r n e )  n n a p a M e T p B  pacmmne- 
M o r o  3ne~~pom (TOK H ~ a n p ~ x e ~ n e ) ,  o n p w e n F i I o u n x  c ~ o p o c r b  pacmure- 
HHII pa6osero semecrsa; 

2. K o ~ T p o J l b  n c~a6nnmmm nonyserrsoro p e m M a .  0 6 0 6 u e ~ ~ a n  
c ~ p y m y p ~ a ~  c x e M a  C n m e M b I  y n p a B n e H m  M M 3 M  n p e n m a s n e H a  H a  pnc.2. 
B H& MOXHO BbIJp2nWTb 6 B3SiMOCBII38HHbIX nOKaJIbHbIX IIOACHCTeM - 
IIOACMCTeMbI yIIp8EJIeHHf3 TOKOM H a K B n a  HHTW, TOKOM n O A O r p e B a  KaTOAa, 

HalQ'CKOM BCnOMOraTenbHOrO rma, HaIlPRXHCeHURMII ~ b 1 I l p I I ~ k i ~ W I e f i  n H T W u R  

nyrn n p a c m m H e M o r o  snempona, n e p e M e u e H w e M  p a c n b m n e M o r o  a n e ~ ~ p o n a  
n o n e p e K  pmp~moi i  K a M e p b r  w c T o s m K a .  P e r y n n p o ~ ~ a  n c~a6nnn3mn11 y K a -  

3aHHbIX TOKOB H H ~ ~ T ~ I I x ~ H H ~ ~  OCyLqeCTBnIIIoTCFl C n O M O W I o  THPWCTOPHbIX 

P e r y J V I T o p o B  (TP) , O n O p H b I e  HElIlpIIXeHuR H a  KOTOPbIe IIOAZLHlTCR OT M I I K P -  

Puc.2. C T P Y K T ~ ~ H L V I  c x w  C U C T ~ M C I  ynpaenmuq m 3 H .  1. - qu@po- 
amoeoeble npeo6pa.oearenu; A m  - anmwoyu@poebre npao6pmoeare- 
nu; LO3 - yu@poeoii ebucod; TP - ncpucrop~b~irpe~ymrop; B - earnpRMu- 
rena; I? - npueodbl HanycKa 2a.a u nepe~eyenu~  pacmlmaioro 3neKTpO- 
da; W, , , - MO ~ H O C T U  mdOrpma u pacnalnenuR; 'I - TmnepaTypa 
HUTU; R6 - 6amcmoe conporuenenue; f - nenuneirnbre @YHKYUU. 

HHdeK~bl H, IIlC, a, P OmOCRTCR COOTBeTCTf3eltHO K yertRM HaKm HUTU, 

nodorpeea ~aroda, dyru u pacnbmaioro 3ne~rpoda 



3BM sepes uu@po-manorosb~e npeo6pa30sa~enu (Urn) . l l e p e ~ e w e ~ a e  
H r n b I  B ~ H T ~ I I  H a n y c K a  rma u p a c m m x e M o r o  snempona n p o u 3 ~ o n ~ ~ c x  
c n o M o w b m  me~~ponsu ra~ene i i  MC-160. 

B c T p y K T y p e  o 6 a e ~ ~ a  y n p a s n e m  B~IA~JTJWTCR TPH n a p a M e T p a  c cy- 
IIJecTBeHHofi UHep~HOHHOCTbIO - 3 T 0  T e M I I e p a T y p a  HHTH (TH ) , MOUHOCTb 

nonorpesa K a T o n a  ( W n K  ) a pacxon ~ c n o ~ o r a ~ & b ~ o r o  ra3a (Q )  . Bpem 
y c T m o s n e H m  T e M n e p a T y p b I  H a m  H M O ~ H O C ~  nonorpe~a K a T o n a  nocne 
c ~ a r ~ o o 6 p a 3 ~ o r o  H 3 M e H e H m  HalTPHXeHwI BbInpFIMHTWH n k l T m w I  - 3 C. 

B p e ~ x  y c T m o s n e H a R  pacxona rma nocne H ~ M ~ H ~ H U H  nonoxeam  urn^ 

B e H T m R  - 10 t 3 0  C (B 3a£3HCUMOCTU OT P O n a  ra3a). 3 T H  lTapaMeTpb1 BHOCRT - 
O C H O B H O ~ ~  B K n W  B CYMMaPHOe BPeMR B B O W  klM3I.I B p a 6 0 r l d  PeXkiM, 

T.K. n o c b m K y  osepemoro y n p a s n R I o w e r o  B O ~ ~ ~ ~ ~ C T B U R  MEIKPO-3BM OCY- 

r r l e c m n x e ~  nocne O K O H Y ~ H ~  n e p e x o m b I x  npoueccoa. Ynpasne~ue nepe 
MeHHbIMH COCTORHHRMH 06aema p e W U 3 y e T C R  H3MeHeHHeM UIeCTH He3a-  

BHCkiMbIX ynpaBJlJ3IOUHX nepeMeHHbIX, H3 KOTOPbIX 4 ?iHaJlOrOBbIe ( U H ,  

u n K  , u,, u p  - c ~ r ~ a n b ~  y n p a B n e H m  THPHCTOPH~IMH p e r y n ~ ~ o p a ~ n )  H 2 -- 
nUCKpeTHbIe ( 2  , Z - pWIefiHb1e CHIlILLlIbI y n p a £ 3 n e H ~  rQXiBOn@MH Hal lyCKa 

rasa H n e p e M e w e H u R  p a c n b r n c I e M o r o  3 n e ~ ~ p o n a )  . 
P ~ X H M  p a 6 0 ~ b 1  I.IM3I.I C YYeTOM JlOKaJlbHbIX CXeM C ! T ~ ~ E I J I I X ~ ~ U U  B 06- 

4 e M  B H n e  MOXeT 6 b 1 ~ b  OnHCaH COBOKYIlHOCTbIO CJleAYlOUHX W I ~ ~ ~ P ~ M Y ~ C K A X  

y p a B ~ e H H 6 :  

me k1 7 k - K O ~ @ @ H ~ ~ H T ~ I  n p o n o p w i o H a n m o c T H ;  U ,, - wmpmemie , 

BbIllpRMHTWlR llHTSII1R: AYrH; R n K  - COlIpOTHBneHHe l l p O M e X y T K a  "Hlil'b- 

K~TOA" (1 KOM) . 
3 ~ a w  nporpwmioro B B O ~  H M 3 M  B pa60safi p e m M  COCTOHT B OTMC- 

KSIHM B PeaJlbHOM BpeMeHH P e U I e H w I  CHCTeMbI ypaBHeH& (1 14). T.e. 

TaKOrO B e K T O p a  BXOLLKbIX He3aBHCHMbIX n e p e M e H H b I x  uH, u n K  , u,, u 
P' =P' x,, K O T O P ~ I ~  o6ecnewman 6b1 3 a n a ~ ~ b r e  3 ~ a s e ~ m  I , ,  U, H Ip , Up.  P e m e ~ ~ e  

M H K p o 3 B M  n 0 n y l l a e T  H T e ~ O H H b I M  nOKOOPJUiHaTHbIM MeT0nOh.r: H3- 

MeHRx ~ a ~ y l o - n a 6 0  ynpasnmwym n e p e M e H H y m  npn (PHKCH~OB~H- 
HbIX OCTWfbHbIX H H3MepRR B b I X O m b I e  n a p a M e T p b I  o 6 a e ~ ~ a ,  n o 6 ~ ~ a e ~ c ~  
s ~ a ~ ~ o m  3 ~ a u e ~ m  omoro n a p a M e T p a ,  s a ~ e ~  u ? M e H w n e M  npyroii ynpas- 
nxwweii rrepe~emioii n o n c T p a u ~ a e T c ~  cnenylowsfi n a p a M e T p  a TA. llocne- 
nOBaTWIbHOCTb PellleHUl3 CJIeAYIOUaR: CHaYWIa C13MMeHHeM nepeMeHHblX 

u W,,, x g p e w a m c c l :  c u c T e M a  y p a B ~ e ~ u i i  (3), s nposecce pemesm KOTO- a,, pos npa ~amnoii aapuawu nepe~emoii W n K  p e l u a m T c R  c e c T e M b I  (2)  
a (1). Amee H ~ M ~ H ~ H H ~ M  n e p e M e n n b I x  u H x H ~ X O ~ U T C R  pernetvie cki- 

CTeMbI ( 4 ) .  P P 

H a ~ ~ p ~ f i ~ a  l lapaMeTpOB A v U .  3 m Z i H ~ b 1 e  TOK H H a n p H X e H H e  n y r U  

n o c T m a m T c x  non60po~ cnenymwix B X O ~ ~ I X  nepeMeHHbxx: H a n p m m m  

B ~ I ~ ~ R M H T W I R  nmmm nyru, MO~~SHOCTH nonorpma K a T o n a  H pacxona 
BCnOMOI'aTenbHOrO ra3a. &Is 3WCHrSII1R: n Y r H  MAKPO-3BM BbICTaBJlReT 

. ~ a ~ a n b ~ b r e  s ~ a s e ~ m  MOLLTHOCTH nonorpesa M T O ~  u pacxona rma, npu 
KOTOP~IX CT~HOBHTCR BepoRTHbrM nyro~oii pa3p~n. Aanee H a y m a e T c H  

n O n % e M  H a n p R X W U H  BbInpRMHTeJVl n u T a H w I  n y r H .  Ecna no nOCTrwteHUU 

MaKCHMUIbHO nOnYCTUMOr0 3HaYeHZltl Hal lpRXeHHR BbInpRMHTWIR p a 3 p f l n  

H e  s a ropae~c~ ,  nenm-rcn n p a p a u e a a c l :  no MOUHOCTH n o n o r p e B a  K a T o n a  

no M a K c u M y M a ,  ~ o ~ o p b ~ i i  o n p e n e n R e T c R  ~ W C H ~ ~ H H ~ M  n y r z i  M e m y  HHTM 

H a K U I a  H KaTOnOM. E c n ~  H n p H  3TOM p a 3 p F I n  OTCYTCTBYeT, yBeJIUYrlllBaeTCR 

PaCXOn BCnOMOraTWIbHOrO lX38 n p H  HenpepbIBHOM K O H T p o n e  B a K y y M a  

B I&HKJIOTPOHe. ~ o c J ' I ~  3WClWaHW3 nvki HTePaZIHOHHbIM MeTOnOM HaXOnHT- 

CR peUIeHHe CHCTeMbI y p a B ~ ~ H f i  (3). Tpe6ye~b1e m p a M e T p b 1  1, U U, 
~ s ~ p o - 3 B M  CTpeMHTCS3 nOJIyWiTb n p U  MUHHMWbHO BO3MOH(HOM PaCXOne 

ra3a ( ~ a  r p a H H  CpbIBa n y r U ) ,  T.K. n p H  3TOM HMeeT MeCTO M ~ K c U M L ~ J I ~ H ~ I ~  

BbIXOn MHOI'03apRnHbIX HOHOB. ~ O H C K  p e l l l e H w I  CHCTeMbI (3) OCYWeCTBJIR- 

eTCR no C I l e n y I O ~ e M y  W r O p U T M y :  H3MWeHHeM H a r I p R X e H w I  BbInPHMHTeJIR 

HaCTpaHBaeTCR H a  3UaHHyICl BeJ'IUYHHy TOK AYrki, 3aTeM lTpllpWUWHeM MOW- 

HOCTH nonorpesa K a T o n a  nu60 pacxona rma n e n a e T c R  mar B H a n p a s n e H m  

3 W a ~ ~ o r o  3 H a Y e H m  HanpHXeHUl3 AYrU. Aanee H T ~ P W Z I O H H ~ I ~ ~  npoIJeCC np0- 
AonxcaeTcR: no T e x  nop, no= 06a n a p a M a p a  I, u U, H e  n o c T m H y T  c T p e  



- - .  

napmeToe dyzu. In3 , Un3 - 3dm- 

Hbie r n ~  u nanpxenue dyzu e lutnynbce. 

6 y e ~ 0 f i  TOPHOCTbK) 3WaHHbIX 3 ~ 8 P e ~ ~ f i .  ~ P H M ~ P  HTepaIJUOHHOrO I l p O q W C a  

I IpUBeneH H a  p H c . 3 .  Bcnenc~swe cyI.LlecTBeH~0fi ~ e J ' l H H e f i ~ 0 C T k i  3aBHCHMOCTH 

TOKa A y r H  OT HUfpFIXeHHFI H a  BeJ'lUYHHbI IIIarOB y Q a B N I K ) ~ X  ~ 0 3 n e f i C T ~ ~  

HaKJIZ3JibIB~TCR OrpaHUYeHHR, wo6br ~ 3 6 e X a ~ b  BO3HH KHOBeHHR HeAOXlyCTH- 

MO 6 o n b r u o r o  T O K ~  paspma npn nepexone OT . T n e K ) u e r o  pa3pma K nyroso- 
MY, nn60 c p b m a  nyrn n p H  n o n b r r K e  y s e n u m b  H a n p m c e m e  paspma 3a 
CYeT YMeHblIIeHHR M O W O C T H  n O A O r p e B a  KaTOAa H n H  PaCXOna ra3a. 

MHOTAI AOCTmb 3 W W H b I X  3 ~ a Y m M  TOKa H HalTpRXeHkW H e  YnaeTCH 

(06b1w-10 BCneACTEIHe HeKOPPeKTHOCTEi LUIR AaHHOTO COCTORHHR HCTOYHZIKa 

sanmoro c o o n i o r u e H n F I  I u U n  ) . Ecnw n p w  nomzbrTKe y a e n m m b  Ha- 

IIpWUeHHe A 0  34UaHHOrO IlPOHCXOAUT CPbIB W r H ,  M U K ~ O - 3 B M  aBTOMaTH- 

YeCKH AeJIaeT BbIBOA 0 TOM, YTO ,lJJlH AaHHOTO COCTOHHWI HCTOYHHKa AOCTH- 

X e H H e  3 4 U a H ~ 0 f i  BPAHPHHbI HanpFIXWUfl A y r H  HeBO3MOXHO. C n e ~ y e T  K O p p e K -  

WR Y C T ~ O B K H :  U n3=  0.9 Uni  , me U n 3  - ~ W ~ H H O ~  H a n p n x e H n e  A y r H ,  

Uni  - senssma H a n p m c e H m  H a  mepaurn, npenruecmymueii cpbmy. 

HacqmR~a I I a p a M e q o B  p a c n b I m e m o r o  meicrpona. Tpe6ye~oe Ha- 

ITPFDtteHHe H a  PaCIlbmHeMOM 3 n e K T p O n e  HaCTpZMBaeTCH XlyTeM H3MeHWHR 

B ~ ~ H Y H H ~ I  ynpmnmouero ~ o s ~ e i i m s t i ~  u p  (onop~oe HanpRHteHme H a  TU- 

P H C T O P H ~ I ~ ~  p e r y n ~ ~ o p ) ,  a TOK - n e p e M e u e H H e M  3 n e K T p o . m  n o n e p e K  pa3- 
P R L Z H O ~ ~  K a M e p b I .  n p H  3TOM OCYuWTBJIReTCH I ~ o C T O H H H ~ I ~ ~  KOHTpOnb H CTa- 

6 m ~ 3 a w  TOKa p a 3 p H A a .  B C n y Y a e  B03HHKHOBWIIR n p O 6 0 e B  M e m y  PaC-  

llbIJIHeMbIM 3neKTPOAOM H aHOAOM, 3BM p e 3 K O  CHUXaeT BenHYUHy YIlpaB- 

J I H K ) ~ e ~ O  BO~A&CTBHR Up H aBTOMaTUYeCKH KOppeKTHpYeT 3 W H H Y H )  YCTBB- 

KJ7 HXlpHXeHHR:  U = 0'9 Upi . 
P 3 

Hacqmfixa m o x m o m  nonorpeea K a T o n a .  M o w o c n  nonorpesa KaTo-  

H a  OnpeAeJIHeTCH TOKOM U HalTpRXeHHeM, KOTOPbIe AOnXHbI  YAOBJI~TBO- 

PRTb CHCTeMe y p a B ~ e ~ &  (2) .  Tpe6ye~blfi TOK n O A O r p e B a  AOCTHraeTCH 3a 
CYeT H3MeHeHHR BeJIHYHHbI yl lpaBJ'IHK)uerO ~ 0 3 n & C T ~ U f l  U n K  , Cm KOTOpOrO 

OH B pa60se~  n ~ a n a 3 o ~ e  TeMnepa- ryp  HHTH H a K a n a  S~BHCUT nme i i~o .  Ha- 
npmeme nonorpesa n p H   TOM H s n R e T c R  ~ e n m e i i ~ o f i  c$y~mnefi (o6pa~- 
~ 0 f i  f2 ) TOKa I lOAOrpeBa H T e M n e p a T y p b I  HHTH RaKaJIa .  n 0 ~ e p ~ a H H e  34UilH- 

HOrO c o n p ~ ~ m n e ~ m  R n K  = U n K / I n K  nocTkiraeTcR: ~ o p p e ~ ~ u p o s ~ o f i  
TOKa H a K m a  HUTH. B lTpOUWCe H ~ c T P o ~ ~ K H  BO3MOXHO 3 m H T a H H e  AyTOBOTO 

p E # p R n a  M e m y  HZITbK) H a K a J l a  U KaTOAOM, K O T O ~ ~ I ~ ~  M O X e T  IlpUBeCTH K BbI- 

xony ~ c r o w s ~ a  113 C ~ O H  ~3-3a  p a 3 p y m e H n n  HHTH B pa3pme. onpene 
n e m H  c noc~a~owiofi TOYHOCT~H) r p a H w I  0 6 n a ~ ~ a  3 m r a ~ u ~  p m p ~ w ,  
senmma npnpwesm T o K a  nonorpesa o r p m m e H a  ~ H ~ Y ~ H H ~ M  -0 , l  A. 
B c n y l l a e  ~ ~ H I - L L H H R  nyrn 3BM c H m a e T  ynpmnmouee sosgeiicmwe, 3a- 



h c . 5 .  ~ Z O P U T M  p&Tbl 4U@ 
poeoto p a y m ~ o p a  

T e M  neJ'IaeT nOBTOpHyIo no- 
n b I T K y  nOJlJWeHHII ~pe6yf2- 
M ~ I X  n a p a M e T p O B .  Ecnu nyra 
3 S O p a e T C J l  CHOBa, TO CHH- 

M a e T c R  ynpasnnmruee ~ 0 3 -  

A ~ C T B U ~ ,  U, e C n H  BbI- 

n o m e T c R :  C o o m o w e H n e  

U l l K i / l l l K i  > R n K  ('nKi 9 
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