
HCCJlEAOBAHHE BPEYEHHUX CBOACTB 
TOHKOFO C U J ~ H T H ~ ~ R U J ~ O H H O ~ O  C'lETWKA 
B O A b ~ X  PA3MEPOB - 



P a c c ~ a ~ p m a e T c ~  B o n p o c  o n o c T m o e K e  a K c n e p m m T a  H a  Y c T m o B K e  

" h n e p 0 ~ "  no H3yY@IHIO aBYX'taCTIlYHbIX ~ 0 p p W I R u k d  B KHHeMaTwWKM 

sanpeue~~o i i  o6nacm u~nymcoa  n p o T o H o e  B p e a l c u m  n e p e s a p f i n x u i  nno- 
HOB H a  RApaX 

AenfIeTCfI nyTeM H A ~ H T H @ H K ~ W H  BCeX Y a C W  H H 3 M e p M W I  BCeX KUHeMaTH- 

s e c K m  n a p a M e r p o a .  Orrwc~ne K m e M a T n K n  K m w a  ~ O ~ B O ~ H T  pmnenmz, 
n p o u e c c b I  no ~ p m o c m  ~ ~ a u ~ o n e i i c r p r n  n n o H a  B unpe, xapame- 
PHCTHI&I MeXWH3Ma WeTHOrO B ~ ~ L H M O ~ ~ ~ ~ C T B H R .  B b l ~ m @ I H e  TaKOr0  K W U a  

AWIeHHH no ~ M ~ K T U B H O ~ ~  MaCCe. 

MEI~HTH@HKUH) MeLLneHHbrx BTOPHVH~IX wcmu n p e m o n a r a e T c R  

BeCTH lTj7TeM H 3 M e p e H m  HX BpeMeHH WOJIeTa C IIOMOIUbIO CHCTeMbI CUUH- 

n u I n m n o H i i b a r  r o n o c K o n o a .  

Memn n s ~ e p e ~ m  s p e M e H n  r rponeTa  m n p o K o  npnMeHReTcR B 3 ~ c n e -  

JIRISWOHHbIX CqeTPHKOB. 

Ceiirac nonysmo m n p o K o e  p a c n p o c T p m w n e  H s r o m a n e H n e  nonoc 
n n a c m r l e c m x  CUHHTKTIIIFITOPOB T O ~ U H O ~ ~  no 1 CM M ~ ~ O ~ O M  ~ K C T ~ ~ ~ H H .  

3 r o ~  n e m e s b r i i  ~ m o n  n o 3 ~ o n ~ e ~  n o n p m b  n n a c T n K n  6ommoro p a 3 M e p a  



OAHUM a3 OCHOBH~IX ( P ~ K T o ~ B ,  onpenenamurn B p e M e n H o e  paspeme- 
m e  C Y e T W M ,  HBJIHerCH sHCJI0 @OTO~JI~KTPOHOB, C O ~ P ~ H ~ I X  C @OTOKBTO- 

na C MHHHMUbHbIM BpeMeHHbIM P B ~ ~ ~ C O M .  K p o ~ e  @lIy~TyUHfi  n 0 T e p b  

3HeplVH sa~~auef i  B C W H T m n H T O p e  B TOWIOCTb U 3 M e p M W  B w M e H H  npOJIe- 

T a  BHOCHT B K ~ W  BpeMFI BbICBerIBBaI-IHJl CUHHTHJ'IJIHTOPa, HeOAHOBpeMeHHOCTb 

c6opa CBeTa Ha  @ O T O K ~ T O ~ ~  0 3 Y .  

q ~ o 6 b 1  c B e c m  K M H H W M ~ M ~  pa36poc AnHH rrym cBeTa B c s m s a K e ,  

CBeTOBOnbI (PHC. 1) 6 b l ~ 1 ~  BbInOnHeHbI 113 5 OmHaKOBbIX nOnOC OprCTeKna 

3 5 ~ 4 x 1  CM. ~ O J I O C ~ I  ki3OrHYTbI B rOpHYeM BO3nyXe. Topeu CBeTOBOAa, nO)J,XO- 

mmsfi K 0 3 Y ,  onpeccosm B ropcIyeM sane no p a 3 M e p a  @ m ~ a ~ o n a  4,4 CM. 

n o c n e w ~ ~ c ~  onepaurn nos~onma u 3 6 e x a ~ b  cmei i~w s w r o T o m e m i a  npo- 
MBXyTOWOrO CBeTOBOAa. 

C U W ~ ~ R T O P  n p o c M a T p m a e T c H  03Y-XP2020 c myx C T O ~ H .  B e c b  

CseTYHK 0 6 e p ~ y T  aJIlOMHHH3UpOBSLHHbIM JIaBCal-IOM H CBeTOki30J IHpOB~ 

DYMFI  WOHMH uep~ofi ~YMEU-a. 
a e n a ~ e n b  H a n p r r x e H w  m ~ m r n  0 3 Y  

OllTklMH3HpOBal-I H a  MkiHHMyM BPeMMHOrO 

pa36poca c a r H a n a  npa B~ICOKUX sarpys~ax, a, B 

OCHOBHOM, cnenym c x e M e ,  npemoxemofi 
@ H ~ M O ~ ~ - H ~ ~ O T O B H T ~ J ' I ~ M  ( ~ H c .  2 ) .  H a n p H x e ~ s e  

MeXAY KaTOnOM ki nepBbIM JJHHOAOM 3WaxiO 

C T ~ ~ ~ ~ H T ~ O H ~ M H .  ~ ~ B H C H M O C T ~  BpeMeHH @p- 
M H p O B m W  CkirHaJla OT MeCTa ~ b 1 6 k i B m K H  @OTO- 

m e K T p O H a  MHHkiMH3kipOBmaCb non6opo~ OTHO- 

m e H w  nepBbxx ~ B Y X  c o n p o ~ n ~ n a a f i  ~1/R2 a Be- 

n a s m b I  c o n p o T m n e H r n  R 3  H a  nenmene. r n ~  s3- 

M e p M W  BpeMeHH @ O ~ M H ~ O B ~ W  CHlWaJ'Ia HC- 

Puc. 2. Ckema d e n u ~ m  nanpwenuu d f i ~  03Y-XP-2020. 

Puc. 3. Ckema uccfiedoeanuu epemenu gbp~upoeanuu cuznma 03Y. 

Puc. 4. 3aeucu~ocm epmenu @ o p ~ u p o -  R,/R, - 3.L5 
e m u  cuznma 03Y OT ~oopdrutarb~ MecTa -- 5.20 
nonadanuu c e e ~ a  na ~ ~ T O K U T O ~  IZPU pm- , -. + 2.L8 
HblX 3HllVCHURX OTHOUleHU R2/R1  CO- 

npommenui  d e n u ~ m .  .*,,,. : ii 

UeBbIMH CBeTOBOAaMW 50 MKM K 
I .  - 
o ' i 3 ~ x ( c n )  

 my^ 0 3 Y .  K a 6 e n b  @u~cspopanca 
B u e H T p e  oworo a3 HWX, npyrofi 
~ a 6 e n b  neperaewca B n o n b  @OTOK~-  

TOna  HCCJIenyeMOrO 0 3 Y .  Pe3yJTbTaTb1 H 3 M e p W W  ( ~ H c .  4) n O K X 3 m ,  ' IT0 

H W y Y U l M M  RBJIHeTCH OTHOUIeHHe R2 /R1 = 3,45 m H  BCeX 0 3 Y ,  TOrnd  KaK 

R 3  H ~ O ~ X O ~ H M O  non6k ipaTb  HHnHskiAymbHO. OAFI~KO B n a J ' I b ~ e f i l l l e ~  H a  

c y e n s K e  nysmee B p e M e m o e  p a 3 p e m e H a e  nonysem npa R2/R1 = 4,2, 
YTO O T p m e T  HePaBHOMePHOCTb csmoc60pa no @OTOK~TOAY. 

n p ~  HCCJIenOBarlHH XapaKTepHCTHK CYeTYHKa Ha  CTeHAe C T ~ P T O B ~ I ~ ~  CIIT?1M 

s b 1 p a 6 a ~ b m a n c ~  OT O ~ O #  k i  TO# Xe C ~ T H ~ J ' M I ( & ~ O H H O ~ ~  BCllbIUIKH TwTbHM 

03Y-XP-2020, ~ o ~ o p b I #  c o e m e H  co CWHTU~JIRTO~OM u ~ n m p r n e c ~ ~ ~  

CBeTOBOnOM $0,2 CM B MWTe o6ny~e1 .1~  CseTYHKa P ~ H O a K T H B H b J M  HCT09- 

HHKOM 'O'RU . W3~epeIiHJ3 I.rpoBOAHJIHCb B TpeX n 0 n O X e I i W X  HCTOqHHKa 

W p e 3  50 CM C a c n o n b 3 o s a ~ ~ e ~  D y X  TkinOB CXeM 3lIeKTpoHHKH. 06pa60~- 
K a  M H @ P M ~ ~ ~ H H  H Y l l p B n m k i e  3J 'IeKTpOmbulki ~ ~ O K ~ M H ,  BbIIIOJIHeHHbIMH 

B CTaxinapTe KAMAK /, npomaowsca H a  3BM MERABO. 
B nep~ofi c x e M e  (pac. 5) a c n o m s o ~ a n o c b  y c ~ p o i c ~ ~ o  B ~ ~ M ~ H H O #  

r r p m ~ 3 ~ ~  - YBn 13/. C m ~ m  c 0 3 Y - 3  q e p e 3  @ O p ~ a p o B a T e J I b  CO cnewI.I.piM 

n 0 p o r O M  O(X-513 3 W a e T  " c T ~ ~ T "  Bm. @ o ~ M & ~ ~ ~ B ~ T ~ J ' I H  m-353 CJIpCaT 

K a K  pX3BeTBHTeJM, Bun KA-371 H a  256 -mOB C ue~0f i  Kaxiana  2 HC 

n e p e n e n a x i  T a x ,  m06b1 u a a  Kar l ana  c T a n a  p a ~ ~ o f i  o K o n o  100 nc. nps rrposep- 



HefbIb~e 3aBWCHMOCTH C pa3JIWIHbIMH Ha- 

KJIOHaMH, T.e. @ p ~ a  HMWJIbCa MeHH- 

8 eTCR OT KOOpnHHaTbI ITPoXOmeHkIR Ira- 

6 "1 x@3r2 C T ~ ~ I .  sperm rrpmtona Ha psc. CHI-H~JIOB 10 no~a3awo c 0 3 Y  cpewee K ~ K  

-50 0 50 ~ ( 0 )  (PYHKW KOOPWHBT, 0TCH)Aa MOXeT 

6 b 1 m  o n p e n e n e H a  B e n m a  s(P(Pemm- 
HOR CKOPOCTW CBeTa B CuHHTILnJWTOpe 

(15,9 M/HC) . 
B ~ ~ M ~ H H o ~  pa3peLUeHHe W K m O r O  0 3 Y  B 3aBHCHMOCTH OT KOOp- 

I 
m H a T b I  M e m a  npoxome~m IracTaA I r e p a  c u m ~ m ~ ~ o p  n p e n c T a s n e H o  

H a  psc. l l a  c y s e ~ o ~  s 6e3 mnnwrynaoii K o p p e m n s .  

K 0 p p e J I H L U i 0 ~ ~ b l e  ~ Y H K L U ~ H  H nx a n n p o K c s M a w  nonyIreHb1 s ~ J I R  

I CyMMapHOrO BpeMeHH H e  KOPpeKTHPOBZLHHbIX OTCqeTOB (PHC. 12) .  B 3TOM 

CJIy rae  0 6 0 6 q e ~ ~ a ~  aMrI.lIHTyna BbIWWHeTCH no e o p ~ y n e  

H ~ K O T O P ~  CWHT nPHMbIX pa3JIWIHbIX I I o J I o X ~ H ~  HCTOIrHuKa 

n p m o n a T  K CL~BHI-y cpemero 3~arle~m-1 B p e M e H s o r o  c n e K T p a  H a  s e n a w H y  

i OKOnO 130 nc, IrTO nonxaio 6 b m b  OT- 

/I 
~ ( H C  KOppeKTHpOBaHO KaK (P~IimLif3 KOOP- 

RUHaTbI. 

i Bce p e 3 y n b T a m I  n o r r y s m b I  nps no- 

o ] [ , ! . :  0 & 

a CTBYWWeM pore @(XI-513 3HePrOBbmeJleHHH) DJIH 0 3 Y - 3 ,  COOTB~T- B q H H -  
I 

v 
TILnJIHTOPe OKOnO 1,6 M3B. M 3  a M n -  

I 0 2 v 
I nwrynaoro a1ians3a p a 3 ~ b r r m  nmm 

OT na3epa nonyIraeTcR,  IITO I~HCJIO (PO- 
-50 0 50 X ( C M )  T03neKTPOHOB B C p e w e M  IIOJIOXeHm 

HCTOIrHHKa p m H 0  45-60. Ha PHC. 116 

'/ 6 
n o K a 3 a w o  BpeMeHHoe paspeuresse WHH- 

Aur. 11.. Bpememoe p w p e w u e  e ~ p s r  m3u- 
4uux u3~epmuC: a) d m  03Y-1 - K ~ ~ X K U  

u 03Y-2  - 2peyi?OfibIiUKU 6e3 yveTa ( ceer  
able) u c yueroM ahimuTydnoC KoppeKquu 

160 

2&0L-- c v e n u ~ a  (remnbre); c e ~ n d o ~  6 )  d m  (ceernble) c y ~ ~ ~ p l n o z o  u 6e3 epemenu e m d o  
-50 so X (  pwpeuenuu uUY-3 (remnbre ~ p y m u ) .  

WY-3 ~ n ~ e n e n ~ e ~ c n  us c p m ~ e ~ m  pac- 1 f 

\41 

n o J I y I r e H ~ b 1 e  B pa6ol.e pe3yJIbTaTbI HCCJIenOB~IiR.  XapaKTepHCTHK 

CIreTYHKa nOKa3UIH BO~MOWOCTE,  HCllOJlb30BZLHkIR TOHKHX H nOCTaTOIrH0 

6 o n b ~ ~ a x  (120x20~1 CM) c u m m n n a w o a a b n r  n n a c T a K o B ,  n o n y r e m b r x  

MeTOnOM 3KCTPy3Zlfl, pJIH l43MepeIikIFI BpeMeHH np0JIeTa IraCTW C pa3peUe- 
HHeM o =220nc.  

CJIOXH~FI (POPMB B ~ ~ M F I ~ M ~ I . ~ I H T ~ ~ o #  K O p P ~ R u U U  nOKa3bIBaeT ~e06 -  
XOnHMOCTb ~ o ~ ~ o J T H U T ~ J I ~ H O ~  KOppeKuHU B p e M W H  B 3mHCHMOCTH OT KOOP- 

AHHaTbI MeCTa l lpOXOWeHkIR IraCTUII I r e p a  C~HHTUJlJIRTOp. 

ABTOP~I CYUTSLH)T llpHJ3MblM AOnrOM n o 6 n a r o n a p w r b  H ) . A . E y n a r o s a ,  

B.E.0nmma H H).K.AKHMoB~ 38 IIOCTOHHHOe BHHMZLHlie K pa6o~e, B.M.Pb1- 

K a n a H a  a B.r.JIan~uma 3a npenoc - r a sneHae  C ~ T ~ J I R T O ~ O B .  
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