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 tam^ 06pa30~, Y e M  donee MOHOXpOMaTlFIeH CBeT,  T e M  6mee B b t  

come n o p m l r s i  a~e-penrua k n o c ~ y r m b ~  H a 6 n w n e n m o .  

OnMCAHME YCTAHOBK M 

B W H O #  pa6o~e p a C w J I e H H e  HCXOAHO# c B ~ T O B O ~  BOIIHbI 

WylrreCTBJEIeTCS ~ H I I P H ~ M o ~  QWH~ILR.  a0 CAMMeTpmHaSI  CTeKIIRH- 

HaR: n p H 3 M a  C W e H b .  ManbIMH ~PMOMJl5IIOIIIHMH Y r n a M H  ( ~ H c .  1.3 ) . 
MCTOSHHKOM c B e T a  C ~ X H T  y a m 5 1  menb S , pacnonoxemiasr na- 
p a n J I e n b H 0  pe6py T y I I O M  yrna ~ W P H ~ M ~ I .  ~ P H  ITpXOXAeHHH C B e T a  

Y e p e a  ~ e p w m m  H H E M U I ~ ~  ~ O J I O B I M ~ I  6 ~ n p n a ~ b 1  mmaa s n e M e n -  

TaPH- CBeTOBaR B O W  F4iC'XJIeHRBTCB I I a  n B e  KOEpeHTHbUr  b O W b I ,  

KaK 6b1  HCXOaLqHe H 3  T W e K  St H 8;) r MHBMbUT H W ~ P ~ ~ H H R  
HCTO~HHKB $ . P a c s n e ~ e n ~ b ~ e  nyxm YaaCTHYHO IIepeKphIBBIOTCB, 06 
paqa  3 0 ~ ~  H H T ~ ~ ~ & ~ ~ H U H H .  

Y~TX0Ba5I UlrpHHa 30HbI  H H T ~ ~ ~ H I L H E I  E laBHCm TOJIbKO OT 



Ema3ua aaxo~urrc~ B cnemanbaorr aepxcame, ~ o m p b l e  o6ecnepmae~ ee noaopw  BOW^ npoaonbaofi me ycraao~m (spa- 

m e H a e M  n a - T a m r o r o  ~ o ~ m r r a - o n p a ~ ~ )  n ~eekmbrune n e p e M e l s e n m  

nepneactmcynrrwo K mot OCH (nocne p a c l r p e n n e m w  H a m T a H n o t  
m o B U  BHEITa EiaA O l l p a ~ O f i  ~ W P W M ~ I ) .  

Owmp*c=po~e~p crrymlrr nm n a u e p a m  mr~empe~rra- 
O m O f i  K B P T H ~ ~ I ,  ~ a 6 m o ~ e U o t  B em nepemet t$oxcanmofi nnocxa. 
C T ~  (oea noscawa n p ~ ~ s p o u ) .  Uexia neneam Fape6ma 

orynap  
M m p o M e T p a  0,01 MU. ( P O K ~ C H O ~  p a c m H H n e  

B c n o u o r a T e n u i o m  
O G b e ~ ~ m a  y m a a o  H a  em onpeee. 

Ikuna ocse~srrena nasamcs or cers repea ~pawc&p~arop, 
rn KOTO~OM n u e e w f l  P Y K O Z I T ~  LUIII P e r y n H p o B K a  ee = K a n a .  

K YCTaHOBKe npkUIar&OTcfl nB€i c ~ ~ ~ H J I ~ T ~ ,  3 W I e H b a  
H 

IrpaCHHfi. 

H a J l  a K a y C T a n  0 B X a. Y C T ~ S ~ O B H T ~  HB O ~ T I N ~ C K O R  C K a M b e  

O C B ~ T H T ~ ~ ~ ,  uenb (6433 c B e ~ ~ + ~ n b ~ p a ) ,  6 ~ n p 8 3 ~  H 
OKYJ~S~MHK- 

p o M e T p .  BIUIIO~HT~ o c B e T m e n b  H pacu-b menb. nepe~eue~m- 
MH n a M n b I  o c B e T m w H  H p e f i T e p B  co uenbn ~ O ~ H T ~ C H  M a K c m a n b -  

HO R p K o r o  H P a m r o M e p H o r o  O c B e r u e H m  uen~ (no Kpafixiefi M e p e  ee 

mem. 
n e p e M e u a S I  6 n n p ~ 3 ~  IIepI leHAHKYmPHO K n p l l ~ ~ t b ~ ~ f i  OCH 

YCTBHOBKU, A O ~ H T ~ C R  T O r O ,  q~06b1 6 e n b l k  3 K p a H  O K y n s I p l M H K p O M e T p  

I IepeCeKCR n H a M e T p y  c ~ e T n 0 f i  nonocok. 
nocne a T o r o ,  y M e H b r u a a  m H p m i y  uena H c n e w  n o B o p a q H -  

B a n  o n p a B y  6 ~ I I p H 3 M b 1 ,  n o n y l r m b  B none 3pe~m O ~ W n n p ~ m p O -  

M e T p a  MaKCHManbHO a e T n H s p  H H T e p @ p e ~ w O ~  U P T W  
- 

C H c T e r q  OKpaweHHbIx  nonoc c u e H T p a n w x o f i  6enok nonocot. 
BB~CTH onm U s  C B ~ T O @ J I ~ T ~ B  H ~ 0 n 0 i Z i H T W I b H 0 f i  I o C T H p B -  

K O ~  noJIOn<emm 6HIIpu3Mb1 H w ~ p H H b 1  U e n H  a 0 6 S i T b ~ S I  TOrO,  q T 0 6 b 1  

qncno nonoc c T a n o  K ~ K  MOMO 6 ~ n b ~ e .  Hamn n a M n b 1  n p H  WOM 
- n o n m e H  6bnb ~an60nee Y A O ~ H ~ I M  RJW H B ~ ~ O U ~ H ~ .  

M 3 M e p e H H SI. Q O K ~ C H ~ B B B  OKynSIp-MHKPOMeTp H a  q v K o e  

Bl lneHHe BH3EpHOrO K p e C T a ,  IIpOMepSiTb paCCTOHHBe MeXLlY M a K C H M w a -  
MH, OTCTOSIIUHMH apyr OT apyra H a  BOSMO~~HO 6oJIbwee q H c n 0  nonoc. 
M 3 ~ e p e ~ ~ e  n p o n e n a T b  H e  M e H e e  T p e x  pa3 am KaXAOrO CWTO- 

+ ~ n b ~ p a ,  nocne qen, BblqHCnHTb w ~ p m y  n o n o c b I  A 3 B O ~ O H X  cny- 
q a s I x .  

O ~ U ~ O B ~ ~ M ~ H H O  &TM KaXtlOrO C B ~ T @ E I I I ~ T ~  Ol lpeneJ lKTb  MaK- 

CHManbHbIft n O p A O K  HHTBP@~HUHH,  T.e. IIOpSIAOK T o r 0  MaKCHMy- 

Ma, ~ 0 T O p b .  eIIle MOXHO LIOcTaTOqHO Y B e p H H O  PJnWXWb (kypXE). 
M ~ M ~ P H T ~  T a m e  paCCTOSIHWe M e W Y  U e n b K I  H nJIOCK0- 

CTW na6nnne~m (CM. pm. 1.4), a T a m e  p a c c T o a H H e  a M e m n y  

ruWbI0 H 6 E I T p ~ ~ o f i  (no yIca3aTel lSIM H a  p e f i ~ e p a x ) .  

% T ~ M ,  pe M e w l H  n o n o m e H m  ln0JIH U ~ H ~ F J E I ~ M ~ I ,  Y C T a O B H T b  

M e X W  6 ~ n p H 3 ~ 0 f i  H OKyTMp-bfHKpMeTpOM B ~ n O ~ O r a ~ e n b H b I f l  06%- 

eKTHB. ~ P H ~ E H Y B  eTY3 HeI'IOCpenCTBeHHO K ~ ~ E I P H ~ M ~ ,  H&TH T a K O e  

norroxemie o K y n s r p M u K p o M e T p a ,  npu K O T O ~ M  E ero none 3pe~m 
nonwmca p e s K o e  aeoaoe ~ ~ 1 0 6 p a x e ~ ~ e  mena (6e3 napanmmca 

9 



OTHOCHTenbHO BW3HPHOrO K p e C T a ) .  M3MepSiTb  H e  M e H e e  T p e X  pa3 
p a c c T o R H a e  M e x n y  c e p e n m a M a  ~ T H X  ~ 3 0 6 p a X e H ~ i i  ( JI ) a 38- 

IIWCaTb nOnOXeHWe ~ ~ ' ~ ~ K T H B B .  
I 

~ o c J ' I ~  S T O W  OTOnBEMYTb OKJVMpMWKPOMeTP H a  KOHeU CKaMbW 

H, I I epeMeUaSI  O ~ ~ ~ K T W B ,  OIIRTb I I O m E i T b  p e 3 K O e  nBOfiHOe aso6pa- 
X e H H e  4eJISf. C H O B ~  Sf3MepHTb paCCTORHSfe M e X n y  3TKMW a306pa- 
XeHuFIMH ( h ) Si 3a l lS fCaTb  HOB* IIOJIOXeHHe 0 6 b e ~ T S f B a .  2 

Y6enw~bc~,  ' I T 0  MHWMble ~ 3 0 6 p a X e H u F I  LUeJIW llpElKTITIeCKH JIe- 
X a T  B ee nJIOCKOCTSf. PJ'IR 3 T O r O  n O C T a T W H 0  y 6 p a T b  6 K I I p ~ i 3 M y  - 
B none 3 p e H W I  O K y J ' I R p M S f K p O M e T ~  nOJIXH0 IIORBSfTbCR s e T K *  H30-  

6paxe~ae c a M o f i  uena. 
B b r s  a c n e H a R .  no p e a y - ~ a ~ a ~  a3~epe~afi  BbHHCJISfTb c 

nOMOLUbI0 i$opMynb1 (1.2) paCCToRHHe h M e X n y  MHMHblMSi ~306-  
p a x e H m M a  4ena. nocne s T o r o  HafiTw: 

1 ) 3 @ e K T S f ~ ~ y l o  &VIHHY BOJIHbI C B e T a  J\ Si o 6 r r a c T b  IIpOny- 

C ~ H E I R .  4 A nJISl KBXnOrO ~ ~ e T O i $ W n b T p a  no i$opMynaM (1 .I ) li 

(1.3); 
2 )  y r n o B y m  mwpmy ~ O H ~ I  m ~ e & e p e ~ ~ ~ ~ s i  ( B  y rn .~m)  no 

i$op~yne q= , me h - paCCTORHHe M e x m  MHKM~IMW WCTW- 

H w m M a ,  Q - p a c c T o R H w e  M e x n y  uenbm a 6anpa3~oi ,  a T a m e  

npeno~mmuwfi  y w n  8 6 ~ m p S i 3 ~ b l  no i$op~yne (1.41, ecnw II = 

= 1,52. 
K p o ~ e  TOrO,  CpaBHHTb ( ~ J I H  KEiXnOP3 ~ ~ e T ~ i $ W n b T p a )  IIOJ'IHOe 

gWCnO BmHMbDC IIOnOc ~mTt?&epeHIUili C MaKCKMaJIbHO B03MOXHblM 

n n R  n a m o f i  m a p a H b I  3 o H b r  m ~ e p + e p e ~ u ~ w :  rn e b - 
paCCTORHHe M e X n y  6 K I I p S i 3 ~ 0 f i  Si nnOCKOCTbK) ~ a 6 J l l O ~ e H I i R :  $! - YI'- 
h o m ~  mapma EIOH~I m~epoepe~ma; A X - mapma n o n o c b r .  

 FICHEIT^ IT^ IIpWIEMY BO3MOXHbIX p € l ~ ~ ~ X n e H l i f i ,  

1. n o r e ~ y  6 w p a 3 ~ y  n e n a m T  c osem ManbIM n p e n o M m m -  

4 H M  ~I 'J ' IoM? 

2. E y n e ~  na ~ a & m n a ~ b c s  m ~ e p + e p e ~ u w o ~ ~ a n  mp'rma, ecm 
OAHy. n O n O B W  6SfIIpSi3Mb1 3 8 K P b I T b  KPaCHblM C B ~ T @ H ~ ~ T P O M ,  a 
npyryIo - 3 e J ' I e ~ b l M ?  

3.  TO npow~ofine~ c a ~ T t ? p $ e p e ~ m o ~ ~ o f i  mp~mofi, ecna on- 
HY IIOJ'IOBHHY 6 ~ p S i 3 M b 1  IIepeKpbTTb T O H K O ~ ~  l I p 0 3 p a ~ H O f i  n J I a c T M H ~ 0 f i  

(ToJ'ILUHHO~~ IIOpRnKa HeCKOJIbKHX NUiIi BOIIH) ? 



OnMCAHME YCTAHOBKM 

B p a 6 m  H c n m b 3 y e T c s  mr~ep+epe~momaa c x e M a ,  npenno- 
x e H m n  n n o f i n o ~  (PHC. 2.1 ) . 3necb C B ~ T O ~ R  mwa 1, ~cxomuas~ 
H e n o c p e n c T B e H H o  OT H C T Q I H H ~  S , m ~ e p + e p ~ p y e ~  c BOJIHO~~ 2, 
O T ~ B ) ~ ( ~ H H O B  OT n o ~ e p x n o c ~ ~  aepmna AB {se~mna h o r n ) .  npa 
3TOM OTPB)I[BHHYIO BOJIHy MOlKHO P C C M a T p H B a T b  KBK 6 b 1  H C X O A R I I I ~ ~ ~  

H 3  MHEIMOrO HCTOYH- $' , KOIXPHTHOT'O C 8 . MCTOWIKKOM $ 
0 6 b ~ ~ 0  CIIYH(HT y3-R Ulenb ,  napalIJIWbHaFI nJlOCKOCTH 3epmna. 

* B IIJ'IOCKOCTH Ha6TUGneHHR PO B03HHKaeT CHCTeMa Sepenp-  
IUHXCR C B ~ T ~ ~ I X  H TeMHblx  nonoc, napannenbmur u e n H  S . 

Pa6ma BbmOJlH5IWCR H a  0 n T w e C ~ 0 k  C K a M b e  - ~ a c c m ~ o f i  

HalIpaBJUIIoLUefi, H a  ~ o T 0 p O f i  YCTaHOBneHbl w f i ~ e p b 1  C H ~ O ~ X O L L E I M ~ I -  

MH OllTENeCKHMH 3AeMeHTaMH (PHC. 2.2). 3 ~ e ~ b  1 - PT'yTHaR n a M -  

na, 2 - K o H n e H c o p H a n  n m a ,  3 - C B ~ T O ~ ~ ~ T P ,  4 - p a a n ~ m a  

Uenb B M e c T e  c ee onpaao# MOXHO n o m p a 4 m a T b  BOKW 
o n ~ m e c ~ o f i  oca YcraxioBKH (nocne p a c K p e n n e H H s r  BHlrTa c H B ~ T E U I -  

HOB m n o ~ x o f i  - OH pacnmoxen csepxy nepxa~em-~qnm).  
3epmno f i o f i n a  y c T a H o B n e H o  m c n e w n b H o M  cronme, no- 

B o p a Y a B a I o u e M c R  B o K p y r  OCH pekrepa. l k c ~ y n a ~ e n b ~ o e  nepemue- 
HI?e ESepKaJIa O C y U e C T m e T C R  B p a U e H H e M  BHHTa 8. 

Uena n e n e H m  apa6ma O K Y J I S I ~ M H K ~ O M ~ T ~ ~  0,01 MM. 



Y C T ~ H O B H T ~  OKyI IS IpddHKpOMeTp  HEi 20 - 2 5  CM OT 3ep IcaJ I a .  

H a 6 n ~ ) w  B O K y n R p  H o m 3 o B p e M e m o  l l O B O p 8 4 H W R  O C b  p e i i T e p a  C 

a e p m n o M ,  BB~CTH B none 3 p ~ m  ~aa6onee c ~ e ~ n b ~  y r a c T o K  - 
0 6 J I a C T b  m ~ e m p e ~ m r ~ .  3 a ~ e ~ ,  M e n n e H H o  n o e o p a s H B a n  wenb, no- 
WHTb K H T ~ ~ ~ ~ ~ H I I H o H H ' ~ I O  K a P T W  - CHCTeMY ~ J I H ~ K o  P l iCnOnO-  

X e H H b l X  U P Y r  K ilpyry 3 K B m H C T a H T H b I X  IIOJIOC. M M ~ T ~  B B m y ,  s T 0  

M o x e T  H ~ ~ ~ ~ O ~ L B T ~ C P  ewe u @ p a ~ u m  OT K p a R  a e p i c a n a  B sme He- 

- p a B n o M e p H b l x  r l o n o c  - ee n e r K o  mnwmb OT H C K O M O ~ ~  m p m b ~ .  

&TOPOXHO O T O u B W T b  OKynRp-MHKPOMeTP H a  KOHeU C m M b H ,  

H B  TOM n m o m e H H H  ero p e i T e p  3 a K p e n m b .  Lionom~~enwioii roc- 
T ~ O B K O R  sepmna ( n y ~ e ~  n o B o p o T a  ero a n o c y n a T e n b H o r o  nepe- 
~ e w e ~ m )  u o b ~ ~ b c a ,  s ~ o 6 b 1  m~ep+epe~uiomra~ K a p T m i a  o m a n a c b  
B cepenme nonn 3pwm orcynapa, a u H p m a  nonoc 6 b l n a  uOCTa-  

TOWfO yn06~0ii H 3 M e p e H m .  K p o ~ e  T O r O ,  ~ o ~ H T ~ c R ,  9 ~ 0 6 b l  K a p  

THHa  C T a m  MaKCHManbHO OWeTJIHBO# - S T 0  n O C T m a e T C R  M a n b I M  

JJOllOnHHTenbHbIM nOBOpOTOM U e n H  H H 3 M W e H H e M  ee IlIHpEMbl. ~ O C -  

ne 3mm nonoxeme ruenu axcpenwb BKHTOM. 

BHMMAHME! B nanwieilue~ - no KOHW a 3 ~ e p e ~ ~ B  - ~eo6-  
XO-0 I I P o R B n R T b  0~06~10 OCTOpOliCHOCTb IIO OTHOUeHHH) K nOJIOXe- 

HMO 3 e p K a l r a  H 4-H. ~ O C T ~ T C . H O  lor H e M H O r O  CMeCTHTb,  H pe- 
3 y J I b T a T b I  H 3 ~ e p a H #  0lcaX)"'rCR oUIH~BIH~IMH!  

M 3 M e p e H H R. ~ O K Y C H P O B B B  O K y J U I P M H K p O M e T P  H a  ' l e T K O e  

B W e H H e  BH3HpHOrO -a, I I p O M e p H T b  paCCTORHHe M e X n y  MaKCH- 

W a M H  (HIIH MHHHMYM~MH),  OTCTORIIIHMH U p Y r  OT U p y r a  H a  no- 
c T a T o r I H o  60nbuoe q H c n o  nmcc N , H a n p m e p ,  N = 10. 30 
~ s ~ e p e n ~ e  nnponenam H e  M e H e e  ~ p e x  pas, r n a B H b m  0 6 6 p a 3 0 ~ ,  BO 

~ 3 6 e m a ~ ~ e  n p c c s e T a  B s H C n e  N . M 3  I I m e H H b l X  p e 3 Y n b T a T O B  

B b r v H c n m b  cpemee a i a s e H H e  ~ H P H H ~ I  A 3 O ~ H O B  n o n o c b l ,  

K p o ~ e  T O r O ,  H 3 M e P H T b  P C C T O R H H e  L! M e X U Y  LIIenblO H nno- 
C K O C T W  H a 6 n 1 0 ~ e a m ,  C O ~ l l a n a I o L U e f i  C ~ 3 ~ e P H T e n b H O f i  UIKaJIOii O K y -  

I I S I p M H K p O M e T p a  ( M ~ T K B  H a  OCHOBBHHH p e # T e w ) .  

nocne sroro, ~e M ~ H R R  nonoxeam ruenu H a e ~ ~ a n a ,  , o c ~ o -  
POXHO Y C T a H O B m b  BCIIOMOraTeJIbHbIj i  O ~ ~ ~ K T H B  - M e X U y  3 e p I c a n O M  

H O K ~ J I S ~ - M H K ~ O M ~ T P O M .  nepe~erua~ p e H T e p  c ~ T H M  O ~ ~ ~ K T H B O M  H 

c a M  0 6 % e ~ ~ k i ~  ( nep r re~nn~ynap~o  K o n T m e c ~ o t i  OCH), n w H T b  B 

none s p e ~ m  o K y n a p d d H K p o M e T p a  p e s ~ o e  n B o # H o e  ~ 3 0 6 ; p e r n e ~ ~ e  

U e n H  (6e3 l l a p a M a K C a  OTHOCHTenbHO S f 3 ~ e p H T e J I b H O f i  LUKanbl).  M3- 
~ e p ~ + b  H e  M e H e e  ~ p e x  w3 p a c c T m H H e  ( h ,  ) M e m n y  cepenma- 
MH 3THX ~306paxe~SUi H 3 a I I H C a T b  I IOnOXeHHe  pefiTepa C 0 6 5 e ~ ~ ~ -  
BOM. 

H a e M ,  nccne sero no c p o p M y n e  (1.1 p a c c s n T a T b  nnmy B-bI 

CBeTa..  

1. OT sero ~ B H C W  y r n O B a R  uHpm.3 ~ O H ~ I  m~ep$epe~mr~ B 

UaHHOM oI Ib ITe?  

2. nosew yron naneam c B e T a  H a  seplcano Anofina 6 e w  , 0 6 b ~ ~ 0  ~ ~ H ~ K K M  K 90 O ? 
3. K a K  H a n o  n e p e M e w a T b  aeprcano bofina, ~ T O ~ M  m q w a  

K H T ~ ~ ~ H L I H o H H ~ I x  n W O C  CTaJIa ~ 0 3 p a ~ T a T b ?  

4. B s e M  ornwae ~ H + ~ K U H O H H O ~ ~  Cs i cTeMbr  nonoc (OT 
  pa^ aeprcana H ~~~empe~miomoii  K ~ P T H H ~ I ?  

5. K a m m  n y T e M  MOXHO Y B e J I w H T b  YeTKOCTb 
HHTep@peH- 

UHOHHO~~ K a p T m b I  B u a m o M  onbme? 
I 



Ha6nlone~~e H H T ~ ~ @ ~ ~ H U H H  C B e T a  B03hfOIKHO J IHUb  B TOM 

CJIy.Iae, eCJIH C K J I a n b I B a e M b l e  C B e T O B b I e  BOJIHbI K O r e P H T H  bI, T e e .  

HMeIoT  I I O C T O R H H '  BO B w M e H H  P 3 H O C T b  @a3. B &Ui~e&epeIiWoH- 

H ~ I X  c x e M a x  n m F e H H e  K o r e p e H m b x  C B ~ T O B ~ U C  m n H  n o m H r a e T C R  

n y m ~  p a c r n e H e n m  C B ~ T O B ~ U C  BOJIH, H C X O ~ U I X  ~3 omom HCTO'I- 

HHKB, H a n p H M e p ,  fItl IlBe 9 a C T H .  ~ O C Y I ~ ~ H H ~ ,  6 y w ~  KOrepeHTHbIMH 

m n H a M t i ,  B O ~ J I ~ C T H  n e p e l c p b r T m  nalo'r wxi-rep@pe~uio~~ylo m p  
Tw B BHUe 'IBwUYIOUHXCR C B e T n b M  H TeMHblX IIOnOC. 

OUHH H a  cnw060~ ~ a 6 m u e ~ m  HHTB&F~~HXXHH C B e T a  O C Y U b  

c T w m e T c a  n p H  o T p a x e H s r r  nanarouero cmTa OT ~epxnefi w  mei it 
rparrau ~wny~lmofi  npocnofim, 06pamm~~ofi M e x n y  noaeplurocm 
n n o c ~ o f i  n o n H p o m H H o f i  n n a c T H n K H  H c o n p u K a c a K ) u e B c ~  c ~ e f i  ~ b l -  

nywIOf i  @ e p W l e c K o f i  I lOBep lu rOCTblo  JlHH3bl (PE. 3.1 1. O ~ p r u t t e H H b l e  

OT 06em I I O B e p l u r O C ~ e f i  np0CnOf iKH C B e T O B b I e  BOJIHbI SIBJIRIOTCR KO- 

r e p e ~ ~ ~ b m ~  H m 3 ~ 0 ~ y  6 y n y ~  mmp@p~po~a~b. B M e c T e  c o n p H -  

KOCHOBBHW 0 6 e ~ x  ~ ~ o B ~ P x H O C T ~ ~ ~  H ~ ~ ~ O A ~ I O T C R  TBK I i aBbIBBeMbIe  

~conbrra Hbwroxia. 

T e ~ H b l e  KolIbuEl B OTpt lXeHHOM C B e T e  ( n p H  HOPManbHOM na- 
aeHBk3 MOHOxpOMaTWIeCKOPO C B e T a  H a  CHC-MY) B 0 3 H H m I o T  B T e X  

M e c T a x ,  me o n T m e c K a s  p a 3 ~ 0 c ~ b  xona nyzefi, O T p a m e H H t D c  OT 

sepmeti H ~muieti n o ~ e p m o c ~ e f i  m s n y m o f i  n p o c n o t ~ u ,  c o c T a B n c I e T  

H e r e T s o e  gucno n o n y B o n H  J/Z . n n s  k -ro T ~ M H O N  K o n b u a  a T a  

o n T m e c m R  p a ~ ~ o c n  X O ~  p a ~ ~ a 2 h ~ + J / Z  , rne hk- m u m a  
npwnoti~a B M e c T e  p a c n o n o x e H m  I I ~ H H O ~  K O J I ~ ~  (CM. PHC. 3.1 ) , 
a A / 2  - nOnOnHHTeJ IbHaR p a 3 H O C T b  XOl l a ,  B03HHKaH)IUaR. B CBRBH 

C T e M ,  ' I T 0  Oms if3 ~~HT~@PHPYH)UIHX BOnH O T P a X a e T C R  O T  OnTU- 

' IeCKH 6onee IIJIOTHCJ~~ C F e n b I ,  HCnbITbIBaR n p H  3 T O M  CKa'IOK @3b1 

H a  ( 'nOTepR n o J l y ~ 0 J I ~ b l ' ) .  

T ~ K H M  06pa30~,  YCnOBHe  0 6 6 p a 3 0 B a ~ H R  h -r0 T e M H O r O  KOnbua :  

me k - IIOpRnOK U H T ~ & ~ ~ H U H H  ( k = 0 ,  1,  2 ,  ...). 
Tarrumy 80311 Y L E H O ~ ~  npocnoii~w % MOXHO B ~ W B H T ~  '~epes 

p a n H y C  k - rO T e M H O r O  KOJIbUa rk H p l l H y C  KPIIBH3HbI n O B e p k  

HOCTH J I H H ~ ~ I  R (CM. p ~ c .  3.1 ) no g o p ~ y n e  

&ClOi l a ,  H3Mepk iB  Ef 3 H a n  k H ( , M o m 0  O l l p n M k i T b  . rc 
O ~ H ~ K O  IIpaKTWIeCKH TPYLLHO U O ~ H T ~ C Z  W e a J I b H O r O  KOHTaKTa 

C@epWIecKOf i  ~ O B e p X H O C T H  n H H 3 b I  H ~i l aCTMl iKW (BCJI~UCTBH~ YnpY- 
rot  net@pMaui~ c T e K n a  u n o n a n a H m  B M e c T o  C O I I P B K O C H O B ~ H ~  

n b m m 0 ~ ) .  ~ O ~ T O M ~  HeIiOCpe11CTBeHHO K C n O n b 3 0 B a T b  @ 0 p ~ y n y  (3.3 ) 

HOCTH M O X e T  COOTBeTCTDOBaTb H e  k -fi llOpXUOK k i H ~ e p @ p e H W H ,  a 
k + p  I rue p - ~ e w a s e c ~ ~ o e  uenoe ' ~ ~ c n o ,  onma~oaoe nnsl 

B c e x  K o n e u .  

. h R  HCKIIIO'IOHEIR B03MOXUiOii QLLIH~KK BbtZIHCneHHe npOH3- 
BOLIZ~T no P ~ H O C T H  K B a u p a T o B  p a n I l y c o B  K o n e u .  B   TOM cnyrae 

me m H Tl - H o M e p a  K o n e u .  

2 -2900 17 



C+e  p o ~e T p (pnc. 3.2,a). BepmeB r a c T a  ero K o p n y c a  

H M e e T C S  HaMepaTeJ IbHW KOnbuO 2 C T p e M R  OnOPHblMB U P B K B M B ,  

H a  K o T o p b l e  n o M e u a l o T  a m e p s x e M y m  nmay 3. B H ~ T ~ H  K o p n y c a  

pacnonmen c T e p x e n b ,  K O T O P ~ I Z ~  6naronaps c n e r u r a n b H o M y  yc~poii- 
C T B y  n O m m a e T C R  B B e p X  no COnpHKOCHOBeHNR C JIKH30Zi. Ecna B S  

nm3b1 H e n o c T a T o q e n ,  Y T O ~ ~ I  n p e o n o n e T b  nameme co CTOPOH~I aa- 
M e p m e n b n o r o  c T e p n u m ,  TO n p m e H s e T c s  ynop 4, K O T O ~ ~ I M  n m q  
n p ~ ~ a l o T  K H 3 M e p H T e n b H O M y  KOnblqr .  am ' O T B O ~ ~  H 3 M e P H T B n b  

noro c T e p x u i s  ma3 c w m  pbmar-appe~ap 1. 
M a ~ e p l i T e J I b ~ b L f l  C W p X e H b  C O e n E m e H  C ~ H n n m e T p O B O k  

Urn- 

n o i , ' o T c s e T  no ~ o ~ o p o f i  n e n a l o T  sepea owwp 5. B none apenm 

0 ~ y n ~ p a  ( ~ E c .  3.2,6) O ~ J I O B P ~ M ~ H H O  B W ~ I  A= - TPH m ? p m  

M H ~ J I H M ~ T ~ O B O ~ ~  UKaAbI ,  0 6 0 a n a s e m b 1 e  KWlZHblMH & P ~ M H  (11 , 
1 2  a 13 ) , neno~Hlwasx sepmrantaan mxana (0, 1, 2, ..., 10 ) 
c uenoR nenenm 0,l  MM, ~ p y r o m s  mana B B e p x y  c u e n O B  

n e n e  

nm 0,001 MM n Wofinb~e B H T ~  cnapana. 

q T 0 6 b l  I IpOH3BeCTH OTCXeT,  HaRO MaXOBWKOM 6 I IOnBecTH 

n m f i ~ o f i  B ~ K  cnnpann T a K ,  ~ T 0 6 b l  MEUIIIHMeTp0Bb& U T p m ,  HaX- 

~ ~ B c R  B a o ~ e  BHTKOB, O K ~ ~ B ~ C R  T O ~ H O  nocepenme M e m y  n~oi-i- 
HbJMH JIKHH%MH B m K B .  OTC'Xe'T (CM. PHC. 3.2,6) : r H U I 0  M W H M e T -  

POB - 12, ~ S R T ~ U C  nonea M a n n w M e T p a  - 2 (no rwcny u e n b m  n e  
nenag n e n o n ~ m a i o f i  s e p T w K a n b H o i i  l l rKanb l  nan LUTPHXOM 12 ) ,  ~bl-.  

c s r H b U r  nonek M w r n m e T p a  - 73 (no nenenm sepmek K P ~ ~ O B O ~ ~  

lllKaJIbI H a R  y K B 3 a T e n e M  C T P ~ ~ K H ) .  B F a y J I b T a T e  - 12,273 MM. 

M H K p 0 c K 0 n. Ero O n T w e c m s  c x e M a  

noxaaaea H a  pwc. 3.3. Mccnenye~yro nm3y 
3 H n m C T H H K y  4 U O M e U a l o T  H a  lTOnBHXHOM 
c T o n a K e  2. n e p e ~ e l r r e ~ ~ e  c m n w K a  npoaa- 
BOAKXR B ~ B Y X  B ~ W M H O  n e p n e H n m y n a p  

H bIX H a n p a B n e H m X  C IIOMOIUblo MHKPOMeT- 
P m e C K H X  BHHTOB 1 C OTCYeTHblMW Bapaa- 
H a m .  L1e~a n e n e H m  6apa6ana 0,01 MM. B 
none apenm ownspa 10 mee-rcs BHJHP 

~ b l W  KPeCT.  

Memny OKYnRpOM H ~ ~ ' ~ ~ K T H B O M  MH- 

K p o c K o n a  pacnonomeno ~ C T ~ O ~ I C T B O  nns OC- 

Fnc.3.3 B e L t l e H m  0 h e K ~ a  IIpH pa6o~e  B O T p a X e H -  
HOM c s e T e .  B H ~ T ~ H  H e r o  H a x o n a m s  HPUCO~ 

ms nm+par~a 7 ,  C B ~ T O + H ~ ~ T ~  8 a nonynpoapawias n n a c T m K a  

9, 6naronap KOTOPOB C B e T  O T  n a M n O r K H  6 r a C T w H O  O T p m a e m s ,  
npoxom repea O ~ ~ ~ K T H B  5 a n o n a n a e T  H a  H c c n e n y e M b l Z i  ohem. 

O~YCTHB P b N a r O M  1 (CM. PHC. 3.2,a) H a ~ e p S i T e J l b H b l k  C T e p  

X e H b  c @ p ~ M e ~ p a ,  OCTOPOXHO n0J IOXHTb H a  K0JIbUO 2 nnOCKyM 
c T e K n r r m y r o  n n a c T m K y ,  npwraraewyw K npw6opy. OT~YCTHT~ pbl- 
Y a r  1, nocne rero w a M e p m e n t a b r k  crepxenb, n n a B H o  nomima- 
R C b ,  l l p H A e T  B COnPBKCCHOBeHBe C ~ ~ C T E M K O R .  qepe3 O K y m p  5 
8 3 R T b  C O O T B ~ X T B ~ U H B  OTCSeT.  M 3 M e p e ~ H e  IIOBTOpHTb H e  M e H e e  
T p e x  paa, n e p e M e u a s  n n a c T E m K y  no K o n b u y .  

A H a n o r w n b l e  wa~epe~m nponenaTb nm n m 3 b 1 .  

Ma pa3HOCTH O T C r e T O B  IIJIaCTHHKH H JIEM3bI H ~ ~ T B  CT~~J I J '  
nporw6a h . Bbnncnmb paruryc K p e s H a H b l  R n o e e p m o c T n  nnnabl 
no + o p ~ y n e  



n p o ~ e p ~ a  ~ a c T p o f i ~ a  ~ w ~ p o c ~ o n a .  llonoxw~ H a  CTO- 

JIHK MHKpoCKOlI€l nHCT 6enofi 6 y ~ a r a ,  BKJIIOYHTb OCBeTHTef ib  H y6e- 
W T h C R ,  YTO C W T O B O e  IlRTHO H M e e T  KPYrJIyKl I $ O ~ M Y  H P B H O M e P  

HyKl OCBeUleHHOCTb. 

Y 6 p a ~  3 a T e M  AHCT 6parw,  nOLLHRTb V 6 y C  B B e P X  H IIOJIOXUTb 

H a  CTOJIHK MHKpOCKOIB H C C n e n y e M p  nHH3Y.  B ~ ~ u ~ H H ~ M  MHKPO-  

M e T p F I e C K H X   HOB HOB, n e p e M e W l O L U H X  C T M H K ,  YCTaHOBHTb HX 

H a  Cep€?miHaX COOTBeTCTByloJllUX UlKaA. 06~alur)"I'b I I O B e p w O C T H  

JIHHabI H C ~ e K n c r I i I i O #  nnaCTEmKH C n e W A b ~ 0 %  KHCTOYKOR OT IIbllIH H 

OCTOPONCHO 683 C K o n b x e H m  ~ O ~ O X H T ~  n n a c r m K y  H a  nmay. B M e -  

C T e  KOHTaKTa JJOJIXHa IlORBHTbCR BURHMaR H a  ma3 H l i ~ e p @ p e ~ u H -  

o H n a a  K a p T m a .  

O ~ Y C T E P P ~  nOcne S T O W  T Y ~ ~ C  MHKpOCKOWl nOYTH n0 C o n p H -  

KOCHOB~HE~R.  C llOBepXnOCTbK) IIJIaCTKHKII, a JIKHay I l e p e n B H H y T b  H a  

CTOnHKe  B T a K O e  lTOnOXeHHe,  n p H  KOTOpOh4 U e H T p  K H T ~ ~ @ ~ ~ ~ H u o H -  

~ o f i  K B ~ T W H ~ I  ommncs 6b1  n p w 6 n a a ~ ~ e n b ~ o  B cepenme c s e T o B o r o  

IT3"Im. 
C I $ O K ~ C H ~ ~ B € ~ T ~  OKyi'ISp MHKPOCKOIB H a  Y e T K O e  B W e H H e  BH- 

3 H p H O r O  K p e C T a .  ST~M, M e n n e H H O  nOlUiHMaR T ~ ~ Y C ,  lIOJIY'lHT6 B 

none 3pe~wi  O K Y A R ~  O m e T n H B y m  C H c T e M y  K O n e u .  Llonon~menb- 
~ 0 f i  p e r ~ n H p o ~ ~ O f i  O T B e p C T m  HPHCOBO~~ nHa$P€ir~bi H H a K a n a  n a M -  

n b l  C n e n a T b  K a p T K H y  M a K C m m - 0  KOHTpaCTHOfi. M, HaKOHeU, ne- 
peMeLlleHHeM nHH3bI  no C T M H K Y  BBeCTW U e H T p  CHCTeMbI KOneU B 

cepenmy norm apeam. 
M a M e p e H H R. ~ ~ P ~ M ~ C T H T ~  CTOnHK MHKpOCKOna O n H W  H a  

M H K p o M e T p F l e C K H X  BWHTOB B n p a B O  H COBMeCTHTb C e p e W W  KaKOrO- 

nu60 n o c T a T o Y H o  ynanemoro OT U e H T p a  (nanpmep, 10-ro), HO 

e l I I e  O m e T n H B O  B H m O r O  TeMHOT'O K O n b U a ,  C KpeCTOM ~ H ~ e f i .  npo- 
H3BeCTH O T o I e T  no UIKane  H 6apa6a~y M W K p O M e T p .   TO H a M e p e H H e  

nomopmb H e c K o n b K o  paa H ~ a f i T H  cpemee anaqexwe. L h  y c ~ p a -  
H e n m  0 ~ ~ 6 0 ~  nm$ra B B m T e ,  T e m o e  K O J I ~ U O  c n e n y e T  non- 
B O W T b  K K p e C V  H R T ~ ~  B C e r m  C O m O f i  CTOPOHbl. 

n e p e ~ e m ~  W T e M  CTOnHK M ~ K P O C K O I I ~  B n e B O ,  llOCSXenOM- 

T e n W O  COBMeCTHTb Cepe l lHHbl  B C e X  OCTaJIbHbIX T e M H b l x  K O n e I l  C 

KpeCTOM ~ U T e f i  H n p O H 3 B e C T H  T a K H e  Xe OTC'ieTbI ( H O M ~ ~  KoiTbLXa H 

/ C O O T B ~ T ~ T B ~ I O & H ~  nOKA3BHHR M W K p M e T P m e C K O P O  6apa6a~e). npof i -  

u e m p a n b H o e  ~ R T H O ,  npononxmb ~ a ~ e p e n m ,  3BIIHCbIBBR 1303- 

p a C T a l o a e  H O M e p a  KOneI I  H COOTBeTCTByKlUHe IIOKB3BHHSl M H K p -  

M e T p e .  

I A H ~ J ' I o ~ ~ H ~ I ~  H3MepeHHR n P O U W I a T b  B nep l l eHnHKYi lRpHOM Ha- 
llpFwreHE&i C IIOMOUbIO BTOPOrO MWKPOMeTPHLieCKOrO BHHTB. 

B bIY H C J l  e H H R.  no  P a H o C T H  llOKL33B~Hfi MHKpOMeTPa  BbNHC- 

n H T b  c p e m H e  3 a a r e H m  n u a M e T p a  nsrtnoro T e M H o r o  K M b I I a  (dm). 
q ~ 0 6 b 1  OIIpeLlWWTb LWWHY B W b I  C B e T a ,  yno6~o B O C n O n b 3 O -  

B a T s C R  I'FI~@wKHM MeTOnOM.  b 5 l  3 T O r 0  C i l e n y e T  I IOCTpoHTb  rpa- 
@K, OTIIOYKHB H a  DCH OPLlEMaT K B a n p a T b I  l l m M e T p o B  KOJIeII, a IIO OCH 

a 6 C J l H c c  - HX H O M e P .  ~ $ H K  n O n X e H  H M e T b  BWI  IIPZIMOfi. M3 H a K n O H a  

, nprr~otl n o w -  $op~yrry nm o n p e n e n e H s m  n n m b x  B O ~ I H ~ I  c B e T a :  

me R - F n H y C  KpHBH3HbI nKH3bI; m H f l  - H O M e p  KOneU,  

W a M e T p b I  KOTOPbIX dm H d n ' ~ P H  IIpOBelzeHBH nPRMOH CJ IemeT  W e T b  B BHLQ!, 9 T O  K T W O  
K a M ,  C O O T B ~ T C T B Y ~ U H M  Mai lb IM H O M e p M  K W e U ,  H a n O  OTHOCHTbCR C 

OCTOPO)1(HOCT.tJO: W HHX O C O ~ ~ H H O  3 B M e T H O  HCKBXBHHB, CBR3BHHOe 

C n e @ p ~ a U H e f i  nHH3bJ H IIIIaCTKHKH B M e C T e  HX cOIIPKKOCHOB~HIIR. 



BBEEHME d~/n$+= ? k J ,  (4.1 

OCHOBH~M YCnOBHeM Ha6JlloneHm H H T ~ ~ ~ ~ H U H H  C B e T a  RBJIR- ' 

ewsr K o r e p e w m o C T b  m i ~ e p & p q p m ~ x  B ~ H ,  ~ . e .  c o x p a H e H H e  no- 
CToRHHOfi BO B p e M e H H  HX p a S i O C T H  @3. B C A n y  O C 0 6 b l x  C B O ~ ~ C T B  

H3JIy9eHEIFI BTOMOB 0 6 b F I ~ b 1 8  HCTWHHKH C B e T a  OKB3blBBK)TCR H e K O I  

r 'epeHTHbIMH M-y ~0608. O K R ~ K O  MOXHO OCYIUeCTBIiTb CXeMbI,  E 

KOTOpblX HCKyCCTBeHEIO CO3naIOTCR K O r e p e H T H b I e  I I p K H  n y T e M  paC- 
W I e K e H m  CCBeOBOOO Oy"IKB OT OruIOPO HCTOrHUKa H a  A B e  W C T H  C 

nocnenym~ueii Bc-eii HX B M e c T e  m i ~ e p + e p e ~ u ~ H .  

ODHH H 3  CIIOCO~OB, OCHOBaHHblX H a  TaKOM IIPEMLUIIIe, npHMe-  

~ ~ T C R  B m i T e & m ~ e T D e  Panea, o n T w e c m a  c x e M a  K o T o p o r o  no- 
K a = a  H a  p ~ c .  4.1. OT RPKO OcBerueHHof i  u e n H  1 n p ~  c B e T a ,  

npO&lH KosIIIHMaTOpHbIfi 0 6 ' b e ~ ~ F i B  2 H KIOBeTbI K1 H K 2 ,  n a A a l O T  

r . 0 ,  2 ,  . - n o p s l n o K  m ~ e ~ p e n w o m o r o  M a K c m y -  
. . a. 

- B m x  xe ~ m m x  a-m, nm KOTOP~IX A pama H e s e T n o M y  

p H y  IIonylearnr J/2 , BO3IiHKXyT MEHEMyMbI OCBeUeHHOCTH. 

~ p t 3 ~ I I ~ ~ S i T d  TeIIepb, S T 0  B H O B e T e  K 1  OnTENeCKaR nnOT- 
X W T ~  BelqecTBa (noxa3aTenb n p e n o M n e H m  t~ ) ysenmma .  B 
a ~ o ~  cnygae n m B m H  n o n m H m w x b n a R  pamoc~b xona, ~ B B H C S I ~ ~ ~ S ~  

OT n p I I p a m e H a R  n o K a 3 a T e r u r  n p e n o M n e H m  A f l  H m m b l  K I O B ~ T ~ I  t . 
Ecna nnmibr o6em KIOB~T O ~ B H B K O B ~ I ,  TO ycnome 06pa3om~m k-ro 
~ ~ ~ a M y ~ a  6 y A e ~  EMeTb B U  



t. 

OITMCAHME YCTAHOBKM T - T ~ J T ~ O  OT~~OCTHPOBBH, nOSTOMy HHmKaSI C ~ M O ~  

' p e r y n a p o ~ ~  ero ymcs H e n o n y c T H M a !  

ycT8Ho~m COCTOllT 83 m y X  0 c H o B H b l ~  YaCTeg :  HHTep@po, iq, ,. .Maa-wecmg g a C T b  YCTaHOBKH CJIJ'XHT NIR CO3A8HHSl 

, 

MeTpa H MBHOMeTPWeCKOfi  CHCTehlbI. --- w m e ~ ~ f i  ra3a B ODIOk H 3  ICK)BeT. O H a  COCTOHT H 3  

OrrTmecKaR C x e M a  m T e p + e p c u e ~ p a  nomaa~a ~a p ~ c .  4.2. p~ioro xacoca, x p ~ a  H BOLWHO~Y) M a H O M e T P .  
3necb - HCTwHHK C B e T a ;  2 - L u e n e B a a  awaQI~ar~a; 2 - KonnM, 
MaTOPHbIR ~ ~ ' ~ ~ K T H B I ;  4 - nKa+.par~a C n B y h f %  YsKHMH LUentIMM; 
K1 H K 2  - KH)BeTbI; 5 - KOMneHCaTOp; 6 - 0 6 ' b e ~ T H ~ ;  7 - OKy- 
n R p ,  sepes ~ o ~ o p b r f i  xia6nK)mm m ~ e p + e p e ~ ~ u i o ~ ~ y m  mp~my. 

K r o ~ e ~ b l  K 1  H K 2  p c n o n o n c e H b r  B ~epxnek sacm npacopa, 
HanOJIOBEQ' nepeKpbIBaSl  U e n H  nKa$paI'hfbl 4 IIO Bb-COTe. B pe3ynb- 
T a T e  B none 3PeHHH OKYJIRpa ~a6mnam n B e  CHCTeMbJ SiHTep$e- 
p e s r p r o m r b ! x  nonoc: ~ W K H  n p e 8 ,  npoxonsruwe non KmBeTaMw, 06- 
p a 3 y m ~  H ~ H I C K )  & n O m m H m  C n c T e h f y  nonoc; ryfm nyrek,  npo- 
XOARLuHe qepe3 KWBeTbI, - BePXHH:,Kj l lOl lBmHYK) CHCTeMy ITOJIOC. 

F c n ~  O n T m e C m S l  P b H O C T b  XOLICI B K N B e T a X  P B H a  HynIO, 06e 
CHCTeUbI  SIOJIOC (=pX?E4Sl H HEIW(HHSI) COBT[Bn&IOT. E C ~ H  Xe B O W 0 2  

~3 m B e T  H w e H g T b  namenne ram, a cnenoea-renwo, H ero noKa-  

3aTeJ'Ib I IpeJlOMJIeIIm,  T O  BO3HHK8IOIl(W nOIIOruIHTeJlbHaH p a 3 H O C T b  

XOn€I SIpHBOnHT K CMeIIIeHETIO BepXIief i  CHCTeMbI nOJ'IOC. 

K o ~ n e n c a ~ o p  5 C W T O H T  83 n B y X  OnHHBKOBbIX IlJIOCKOrIapBII-. 
JIeJIbHblX CTeKJEIIMbIX SIJltilCTIZOK, O W  113 KOTOPblX M O X e T  IIOBOpa- 

YHBaTbCH BOKPYr rOPH30HTaJIbHOft OCH C n01v10WbrO 6apa6a~a 8.3Tm 
CaMbIM BBOnHTCH ~ ~ O ~ B B O W ~ ~ P  pa3HOCTb X O m ,  C llOMOIIIbK) KOTOpOii 
M o m 0  CKOMIIeHCXpOBBTb pa3HOCTb XOnA B W B e T a X ,  IIOKtl3BTeJIeh.I 
Y e r o  RBnrreTccr coBMeLueHs ie  ~eplmek CHcTeMbI  nono(: c H m e a .  

O ~ F l e T b l  IIpOH3BOART no U K 2 n e  6ap~6-a Y e p 3  CneU€lJIbHW nyny. 
K YCTaHOBKe n p X J I a r a e T c H  c ~ T o r $ ~ n b T p  B O I j p B e .  & I R H ~  BOn- 

HL nponyc~ae~ox-o HM ccBeTa ymaaaa ~ s l  c T a 1 e .  

h T e P @ p o ~ e ~ p  nO3BOJEIeT H 3 M e p B T b  MaJ'CbIe pa3HOCTK IIOKa- 
3aTeJ Iek  IIpenOMJIeHHR XImKOCTefi  M r a 3 O B  C TOrIHOCTbL' a0 low8. 

c T e M b s  ~ ~ ~ e P @ p e ~ m i o ~ ~ b ~ x  nonoc. O ~ p e r y n a p o m ~ b  H a K a n  n a M n o s -  

KH OCBeTEfTeJIH, 9 ~ 0 6 6 1  RPKOCTb E I H T ~ ~ ~ H U H O H H O ~ ~  KBPTHHb1 6 b ~  

mn6cmee yn06~0k nJlS ~ a 6 m n e ~ m .  B ~ ~ u ~ H H ~ M  HaKaTaHHOrO K W b -  

M 3~ e p e H  H a .  C O ~ A M I H T ~  M ~ H O M ~ T ~ H Y ~ C K H ~  K p a H  C aTM0- 

c@p0fi. Ha6nmnm B OKyJl5Ip npa6opa, B p a U e H H e M  6apa6ma MaKpO- 

M w  ' A O ~ H T ~ C R  COBMeLqeHILR o6em K H T ~ ~ @ P ~ H U H O I M ~ ~ X  KapTSUI I I 0  

ue~~panbsiok ~ e m o f i  nonoce ( s ~ a  nonoca H e  w M e e T  r r s e m b l x  me- 

~ o m ~ e o r o  m q e ~ a  (B npenenax omoro n e n e H w R  no 6 a p 6 a ~ ~ ) .  
n0JI)"leIiHblfi HyJ'Ie~ofi OTCYeT NO 3 8 n H C a T b .  

3 a ~ e ~  o n p e n e n m b  rnwpmy m ~ e p + e p e ~ w o ~ ~ o k  n o n o c b i  B ne- 
neH=X luKaJ'Ibl 6apa6a~a ( d n/ ). h a  3 T O r O  BBeCTH M e X n y  OKy- 



pas, nocne sen, C B ~ T @ M ~ T P  y6pa~b. M s  n o n y r e r r r r b u c  p e a y n b T a ,  

TOB B ~ N H C ~ H T ~  l m i p m y  omofi n O n o c b 1  (A  N )  B a e n e H m x  urmnbr 
6apa6a~a. 

nocne noBeplyTb pyrxy xpaixa B nononceme *smW a 
C O 3 I l a T b  ~ 3 6 h t N F l ~ O e  A B M e H H e  OKOnO 50 MM BOU.CT. m T b  n0- 
BePHYTb P p K Y  K p a H a ,  Tenepb B nOJIOXeHHe '0l'KJI8, H, BbDKWB 1 - 
2 MUH nnfl YCTaHOBneHHR TebJl lepa ' IypbI ,  npOH3BeCTH COBMelQeHHe 

x i i T e ~ p e a r n o H ~ b ~ x  nonw ( H e  M e H e e  Tpex pas). no 6apa6a~y 
MHKPOMeTpa  83EITb C O O T m T B y I O U H B  OTCSeTbl. 

A~aJIo~kiWiym o n e p a I I m o  H as~epenm ~ O B T O ~ H T ~ ,  ysmwuBaa 
namexne sepeo K a x n b r e  50 MM ( ~ n n m b  no 500 - EOO M M ) .  

3Iia.1eIiHH ~ 3 6 b l T O W i b 1 ~  m B n e H H f i  H COOTBeTCTBYIOUHe OTCW3Tbl 

(no rulrane 6apabaaa) a n H c a T b .  

Bt.1.1 ~ c n e a a a .  T ~ K  K ~ K  senmmia cuemeam nonoc 21 B 

Cpuyne  (4.3 pe- (4-N,)/A N ,  me 4N  - lvnplma o m i t  
nonocbl, TO 

1. noqewy n p H  paorme o n T m e c K o h  ~ ~ O C T H  xona LIBYX 

q e i t  (CM. pnc. 4.1 H e  npmuaeTcs BO mmaaue O ~ ~ ~ K T H B  4? 
2. n o g e ~ y  T e M H b r e  nonocbr, ~ a 6 n r o r r a e ~ b 1 e  B m~ep@epoue+r- 

pen HMeK)T L D B ~ T H ~ I ~  K ~ ~ M K H ?  







ki a M e p e H H R. npex~e ecero cnenyer n e p e H y M e p o B a T b  ( B  na- 
~ O ~ ~ T O P H O M  X y p H a n e )  T e M H b I e  KOJIbUa, p a n K y C b 1  KOTOpblX n O A I f e X a T  

H3MepeHHiO. H o ~ e p a  /V= 1, 2 ,  3 H T.A. IIpEmHCbIBalClT TBMHblM 

KOnbUaM B nOp5IAKe BO3paCTaHHFI EM paUKyCOB ( H O M ~ ~  N =1 npH- 

IlHCbIBaIOT, H a I I p H M e p ,  n e p B O M y  TeMHOMY KOJIbW ~ 6 n H 3 H  OTBePCTEPR 

~ K P H ~ ) .  

n 0 ~ n e  3 T O r 0  H 3 M e p H T b  PaAHYCbl I IepBbIX n 9 T H  TeMHblX KOJTeU 

C nOh4OUlW D y X  nepneHAHKyJISlpHblX UlKaJl H a  IlOBepXHOCTH 3 K p a H a  

( A m  I c a X A O m  KOnbUa  Y e T b l p e  ElHaYeHHR panwca). 
B ~ I Y  H c n e H H R. HBBTH cpemiee a ~ a g e n ~ e  panliyca K a m n o r o  

T e M H O r O  KOnbUa  rN H er0 KBaApaT.  ~ o c T ~ H T ~  ~ W ~ H K  3BBHCHMO- 

CTH re  OT H O M e p a  N KOnbUa.  r p a @ H ~  A O n X e H  H M e T b  BHA np9- 
MOB. d C U I T a 6 b I  C J I e P y e T  B b l 6 K p a T b  TBK, ' 1~06b l  B T a  I IpRMaR CO- 

c T a B n n n a  c o c a M w  yron, ~ J I H ~ K H B  K 4.5' ( K ~ K  BTO O B ~ I Y H O  A e n a e T -  

CR). P a s ~ e p  rpa@rca D o n x e H  6bmb H e  M e H e e  1 5 x 1 5  CM. 

M 3  samorxa n p M o l i  ~ b n ~ c n m b  m o n t e H s i e  A P ~  /AN H no 
@ o p ~ y n e  (5.2) Hal iTH n o ~ a a a ~ e n b  npenomexim tl . anma  on- 
H ~ I  ~ ~ e n m  na3epa = 63 2,8 HM , TOIILLIHH~ c T e K n ~ ~ ~ o i i  

n n a c T m b I  d = 20.0 MM H paccTOsIHsse  & = 8 0 , O  CM ( n p ~  y o  
TaHOBKe IIJIaCTHHbI, KaK H a  PHC. 5.3). 

K p o ~ e  T O r O ,  BbFIHCJIHTb MaKCWMaJIbHbLh IIOPRnOK HHT~* 

pee-, K O T O P ~ ~ ,  KBK cnenyeT w s  ~ $ o p ~ y n b ~  (5.1 1, onpenencrmcr 
4 o p M y n o f i  

B ~ ~ B ~ C T H  H 3  XOAa I l F K a  ~WrJlblfi 3 K p H  H CTeKJIRHnyIO nna- 
CTSiIiY. Y C T ~ H O B H T ~  AePlKBT€?JIb C ~ 3 A B H K H O f i  IUeJIbIO - P e f i T e p  2 
(CM. PHC. 5.3), O ~ ~ T H B  IUeJIb K n ~ M O y r O J I b H O M y  3 K p a H y  4. Ha 

B K p H e  AOJDKHa nOSIBHTbCH A H ~ ~ € ~ K U H O H H ~ R  KapTHHa.  Me~cra UHpKKy 

IIIeJIH, ~ ~ O H ~ ~ J U O ~ T ~ ,  KaK H3MeHReTCR 3Ta KapTKffa .  nOCJIe B T O r O  

YCTaHOBBTb U l I l P ~  U e n H  TaKOfi ,  ' 1~06b1  LLIHpSiHa nOJ'IOC d z  6 b m a  

~aa6onee y~o6aoii m a 3 ~ e p e ~ a ~ .   an^ 6onbmeii TWHOCTH H ~ M -  

pmb m ~ e p ~ a n ,  conepxauui8 A' nonoc, a 3 a ~ e ~  B ~ N H C ~ U T ~  

ruapmy A x ornoit n o n o c b l .  no W p ~ y n e  (5.4 ) p a c c r u T a T b  L L I H P ~ ~  

uene b , u M e a  B BHAY, YTO npn n a H r i o 8  y c T a H o B K e  uena paccTo- 
HHHe M e X W  H e k  SJ BKpaHOM t! = 100 CM. C IIOMOIUbIO IIOJlygeH- 

3 2  

HOXW W Y J ' I b T a T a  OnpeLlen I lTb  m I y  U€!neHHFI: &pa-a M H K p O M e T p a  

m W E .  

3 a ~ e ~ a e  menb s w a n b r l u e M  c H ~ W ,  H ~ M ~ P H T ~  n o p . 0 6 ~ 6 1 ~  xe 
o6paao~ LUHpSfQ' nOJIocb1 Ax B AH~PBKUHOHHOB ~ ~ H I I B  OT BIPPH. 

Lt~o6k.1 n p M O f i  n y r o ~  H e  M e r u a n  H ~ M ~ P ~ H K R M ,  BB~CTII a q e p H e H -  
'EI~KIOK' - ~ I O B O P O ~ ~ ~  WKOHTKH P H a  S K W B e  4 ( ~ M . p ~ c . 5 . 3  ). 

B b m m n m  no T o n  xe @ p ~ y n e  (5.4 ) TOJIIIIHHY HHTH 6 (npu   HI 
BO# YCTaHOBISe HHTH WCCTORHHe M e X m  lies H 3 K W O M  L = 100 CM). 

1. K ~ K O B ~ I  X8pa lCTepHble  O C O ~ ~ H H O C T H  JIaE%epHOI'O H C J Q T e H m ?  

2 ,   TO T ~ K O ~  AJIHHa KoI 'X~~HTHOCTH? K ~ K O B ~  00 p0nb B m- 
~ W p e n r n n  csma? ' 

3. Kaa H3MeHHeTCR nOpRAOK HHTep@2peHUkiIi C p o C T O M p a A z i y -  

ca l r a n e u  - n p H  o r p a x e H s i H  cseTa crr C T e m H H o B  n n a m m b ~ ?  

4. Lt~o y T B e p x A a e T  T e o p e M a  Fa6nne? 
5. K ~ K  wMeme?.cs n@pa~urao~naa mpmm n p H  ysenwesaa 

mpmb~ mena, TOJIIUHH~I HHTH? 





OnMCAHME YCTAHOBKM 

OK~JIHP a p ~ ~ e n b ~ o f i  ~ p y ' 6 ~  C H ~ ~ X ~ H  ~ B ~ z ( ~ K M ~ ~ O ~ ~ I M  VC- 

-, I I 0 3 8 Q n m M M  YCTaRaBJIHBaTb OCb ~py6b1 CTPOFO n e p  
r renns iRynsfpno  K sEITepecyMII Ieg  nac ~IJIOCKOCTH, H a n p m e p ,  K nno- 
CKOCTH p e m K n .  npmium n e f i c ~ ~ m  B T O ~ O  y m p o f i c T ~ a  B cnewrc- 
u e M .  n a ~ n o ~ x a  5 ocselpaeT npoapamba K p e c T  na n n a m m K e  6. 
nporuenru~e repea H e e  nyrn o T p a x a I o T c r r  OT no~~ynpoapa~nofi nm- 
r o H a n b l r o t  r p a H u  c T e K n ~ m i o r o  1 sy6~~a  7, n p o x o w T  Y e p e s 0 6 ' b e w ~ ~  

~py6b1 Be OTpa3EBLWfCb OT HeKOTOpOfi IUIOCKO# IIOBepXHOCTH; 903- 

BpalrqeuoTcH B TPY~Y, 06pawa B 4 0 ~ a n b I i 0 f i  nJlOCKOCTR 8 ee o&@K- 

TE# R306pUCe~~e ccmnoro a B m s c o r m n M a m o m o r o  K p e c T a .  Ecnq 
nnocrae noBepmocTb nepneanqmpna K OCH ~py6b1, TO uao6pa- 
X e H H e  3TOlW K W T a  COBMeCTHTCR C BEI3IipHbIM KpeCTOM, pBCXIOn0- 

m e m i b I M  B MOCKOCTH 8. 
B~ellmR# BlfJl rOHHOMeTpa n O K a 3 a t i  na pHC. 6.3. &ecb 1 - 

MHKpOMeTpeHEbrk BUHT, p e r y J I H p p m E I #  Il[IIPEHy B X O ~ O R  LlleJIH K M -  

n a M a m p a ;  2 - + O K Y C K ~ O B O Y H ~ I ~ ~  BEIHT K o m m a T o p ;  3 - em mc- 
T H ~ O B W H ~ I #  BEMT; 4 - BIMT~I H a m o x i a  m n m ;  5 - ~ o c ~ ~ p o s o s -  

Hbm BWHT ap~Tenwi08 ~ p y 6 b 1 ;  6 I. B e  + O K ~ C H ~ O B O Y H ~ I R  7 - 
36 

.3pmenwxas ~ p y 6 a  y K p e n n e H a  H a  nonBIoKnoM ~ p m m i t ~ e ,  KO- 

TQpblit MoWUIO nOBOpaYH8aTb B O K W r  ~epT3XlCanbHOfi OCH, n p 3 x O I W l I e f i  

%epa?. a w p  n p e W e T E I O r 0  CTOJlElla. ~ O B O ~ ~ T  T p ~ 6 b 1  OCYIgeCTBnHeT- 

CYT gpKa nOCJIe O C B O ~ O W ~ H H R :  CTOIIOpHOrW BIMTa 11. n p ~  38- 
* p e w H B O M  BIIHTe 11 MOXHO I I P O H 3 B O m b  TOIIKOe n e p e M e I I t e H H e  
?.mar - BR~TOM 12. 

P m a x o ~  13 n O 3 B o n s l e T  OCYUeCTBJWTb COBMeCTHOe AIIH p a 5  

nfmb~oe nepehfemexiae ~py6b1 H n ~ ~ 6 a .  LIntl c o s M e c m o r o  n e p e M e -  
BICWISI anrr pmaxox wao O ~ ~ C T H T ~ .  

CmopabnR BHBT 14 CJIYXHT LZJISI sa~penne~m n m 6 a  H a  oca 
n ~ * ~ *  n p ~  3'KW BHHTOM 15 MOXHO OCYL[IeCTBnsfTb TOHKOe nC3- 
PeMe~~em J I H M ~ ~ .  Cmnopnbrfi BEMT 16  c K p e n m e T  C T O ~ E K  c naM- 
6 0 ~ .  



6. Y C T ~ ~ H I I T ~  BWMOIKHMR n e p e K O c  cnempa. PJTS amro pew, 
UrHTb LVIW ~xormofi LU-H K O M H M a T O p a  ( n e p e h 4 e J I I e ~ ~ e M  MaCTHHKIi  

C V lo6pamb~ B b I w 3 0 M ,  HaXOMIIIefiCR I l e p e A  IIIeJIbl0) TaK,  S ~ 0 6 b l  

LVIltH€l KaXAOh JIHHHH CTaJIa  p a m o f i  OKOnO nOiTOBRnbl BbICoTbl IIQlLFl 

WHILFI.  U e H ~ p b 1  J I ~ ~ - O T ~ 3 X O B  AOJIHa3bl 6 b 1 ~ b  H a  OUIiOM YPOBHe - 
POpE3OHTaJIbHbIA rUTpK% BI13HPHOrO K p e c T a  IIpH IIOBOpOTe T W ~ ~ I  

A o n x e H  n e p e c e K a T b  HX no cepenmie. ECJIH STO H e  T a K ,  o T p e r y n H -  

p o s a ~ b  H a w I o H  cmnmca - rnambm 06pa30~ BHHTOM H a K n o H a  B 
(CM. IlYHKT 1). 

~ c T E P o B K Y  npEi60pa MOXHO CYIITBTb CBKOIFIeHHOA, BCnH n p H  
IIOBOpO=e 3 p H T W h H O R  ~ ~ 6 b 1  UeHTp CBeTJIOI'O aBToKOJUIHMauHOHHOr0 

KpecTa H u e H T p b l  B c e x  JIHHE~~ c n e K T p a  6y~y-r pacnonoxeabl np~6.m- 
3HTWIbHO H a  ORHOM YpOBHe, C O B W a I O I I I e M  C T'OPH30HTaJIWbIM U T P &  

XOM BH3HpHOrO KpeCTa.  n 0 ~ 9  9mrO NIW BXOmOfi  IUeJIH KOMH- 

M a m P  MaKCHMaJIbHO YBWfWflrrb H IIpHCTylTHTb K H3MepHLIFIM. 

1. ~ O Y ~ M Y  B mHHOfi pa6o~e IIpH P C Y e T e  OIITlFIeCKOfi w3HO- 

CTH xona n*parsipBa~~w-x BOJIH H e  n p m m a e T c r i  eo m H M a H H e  

oBbesra~ 3 p m b H O A  T W ~ ~ I ?  
2. OT qero ~BBHCRT yrnosaa A H c n e p c m  H paspeurarouaa cno- 

codrrocrb peUIeTKH? 

- 3. Kax olpesmsr H a  xapamepe n m e f i q a m r o  cnempa,  A a m -  

e M o m  p e u r e ~ ~ o l ,  y B e n m e H H e  ee yrnosos A H c n e p c a a  H paspemro- 
me& C ~ O C O ~ T H ?  

4. Ka~oBa p 0 A b  aBTOKOJUIHMauHOHH0~0 YCTPOfiCTBB B 3 T O h  

w6ape3 
5. Kax n p H 3 m n l r r c a  o T c x e T  no mane n a M 6 a  r o ~ ~ o ~ e ~ p a ?  



PaCXeT I IOKasbIBaeT ,  9 T O  YrJIbI ~ H & ~ ~ K U H H  fl , IIOn K O T O p b b  

MH 06paaym~ca MHHHMYM~I H MBKCWM~I  ~ T W  K o n e u ,  onpeaens- 
m c s  4 o p ~ y n o i t  

rue d - n H a M e T p  OTBePCTHRi - mEIHa BOJIHbI CBeTa .  

b s  n a r r y 9 e H m  n a + p a ~ ~ u ~ o ~ ~ o i t  K ~ P T K H ~ I  ~ O C T B T ~ H O  60nb1mx 
JTJIOEbIX p 3 3 M e P O B  H ~ O ~ X O L W M O  HCnOJlb30BBTb Mail- OTBepCTHe. 

A 3 T O  npIlsOL&iT K TOMY, 9 T O  ZIHTeHCMBHOCTb ~ H + ~ ~ K L I H O H H O R  K a p  
THHbl OKa3hIBBeTCB IIenOcI.aTO¶HOR UJIR BH3YaJIbHbIX ~a6mne~i iR.  

Y ~ a 3 a l l l i y l O  T p y n H O c T b  M O M 0  0 6 0 % ~ ~  TaK. M ~ B ~ C T H O ,  9 T O  ne- 
p e M e u e a H e  o T e e p c T H s  B ero ~ O C K O C T H  H e  c ~ a s b r ~ a e ~ c ~  H a  @ p ~ e  
42 

MOXHO ~ a 6 J I l o ~ ~ b  B t$OlcaJIbHofi nJI0CKoCTH 

B a  ~ @ J ~ K I L K o H H o ~ ~  KapTHHbI OT T ~ K O R  UenO9KH 23BHCSiT o'l' 
~ ~ ~ ~ , O K ~ H E S I  ~ ~ K T H B ~ .  E c n ~  o n T m e c m a  ocb O ~ ~ K T I I B ~  n e p n e H -  

nmkqtmp~a uenome, TO CBeTJIbIe nonocu B ero +omnbnot nnocIco- 

CTn mem  sin m e p 6 o n  (CM. p ~ c .  7.2 1. 
. T-pb ~ C C M ~ T P H M  cny-qafi, K o r n a  m w K a R  CBeTOBaR 

mmeT R O ~ M € I J I ~ H O  H a  a a y M e D X I Q  n p M O y M n b H y l o  pel l reTKY H 3  pat- 

mmIUb3.x U e H T P B  C IIepHOnaMH Q H b . T a m  pel l r eTKy M O -  
wmasmrb K ~ K  H a n o x e H n e  n B y x  c H c T e M  n m i e t i ~ b ~  uenO ' IeK,  

- m a b u r  OCRM H 4 ( ~ H c .  7.3 ). ~ O ~ T O M ~  , B @ ~ K U E I O H -  



OnMCAHME YCTAHOBKM 

cTMn Irorm-mpa. 
..$3cs-4 _ ~ 3 ~ ~ ~ ~ ~ b  O K ~ ~ S I ~ M I I I Q ~ M ~ T P  H a  Y ~ T K O ~  B E U ~ H ~ ~  

lcpecTa HKI'0B ( B ~ U ~ H ~ M  WKBTclHHOM, ~0nbII8). 3 a T e M  

e e ~ b  s p m n w y ~ ~  ~ p y 6 y  ( n e p e ~ e u t e ~ ~ e ~  o ~ y n r r p - h f m ~ p o l .  

m K ,  ' I T O ~ M  B UeXiTpe ee nOJTS 3petrAsl nOSBgnOCb HpKO9 K 

q-9 ~ 3 0 6 p c u ~ e l i A e  BXOrpIOrO O T B e P T a F I  KMJIwlaTOFM - 6e3 na- 
' W C a  O T H O C ~ W I b H O  BH3HmOI'O KpeCTa.  

G% 3. SCTQIIOBHT~ nepen ~ G b e m S i B o ~  3pmwiotf  ~ p y 6 m  qyr- 
' * . ~ C T B I T K Y  C MII(M(9CTBOM OUEMaKOBbIX OTBBPCTHB. B none 

W b 1  nOSIBarCR ~ J @ ~ K u H o H H ~ R  K B p K H a  - UeHTpWIbHt3IOe 

. 4. Ela~epm c ~OMOUWJ 6apa6a~a o K y n a p - m a c p o M e T p a  no-  

more mma. 3 r y  oneparrmo n p o n e n a T b  H e  M e H e e  ~ p e x  pas. 
'" B¶ H C n  eHHSI.  C y.leTOM MaJIOCTH T n O B  ~ H ~ ~ K U H E  B naH- 

d 'rcfmosxce a3 I$OPMY~N (7.1 ) c n e u y e T ,  Y m  nnma ~ o m b ~  

- f - (PO~yc~0e paCCTOSIHHe & ~ K T H B ~  ~ P W P ~ J I ~ H O ~  TWB~I,I)~- 
mh59Tp CBeTnOTW EJIH TeMIOTW KOiTbUa, /y - C00TBeTCTB;vloUee 

enrp s ~ ~ n o .  'Iucna N n p m e n e H b I  B 4 0 p ~ y n e  (7.1 1. 
~ T O ~ H  B O C ~ ~ O B B T ~ C R  (POp~ynoB (7.4 ) , H a n o  npemapu- 

Tewao B ~ H C W T ~  cpemee maYeelIHe nmeTpa  pN nm -nor0 
r-ue, a - cpemee 3HaqeHHe o T H o m e H m  D /N Ann ecex 

N 
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B 3BBHCHMOCTB OT p a 3 n l N H b I X  yCnOBBfi B XHUKOCTH M O T  
YCTaHaBnHBaTbCff  WlH Beryru~e, HnH C T O f f r l i e  3BylrOBbIe BOJUibI, HIIH 

Te H L l W H e  OLUiOBpeMeHHO. OCLH~KO B m60~ CJIylIae B03HHKBlO- 

uasr @aorn~  p e m e T K a  6 y n e ~  H M e T b  onsin H TOT )ice nepaon, pa& 
HbIft UJIHHe Y J I ~ T ~ ~ B Y K o B O ~ ~  BOnHbI . 

E c n ~  H a  l lyTH C B e T a ,  n p O l u e ~ Y l e r 0  aTy IIWZKOC'b, nOCTaBHTb 
O G ~ ~ K T H B ,  T O  B @ K B J I ~ H o ~ ~  MOCKCCTH er0 M O W 0  H a 6 n l O m ~ b  

~ K U K O I I H ~ I ~ ~  Cl l eKTp,  COCTOSfUKfi H 3  pR/l€l MaKCHMYMOB ( ~ H C .  8.1 ) . 
B n p o c T e f i u e r d  cnyuae, K o r n a  anma y n b T p a 3 e y K o ~ o f i  BonHbI  

A H e  orem M a n a ,  a a M n n H T y n a  ee n o c T a T o r H o  M a n a ,  n N p a ~ w  
c B e T a  H a  y n b T p a s B y K e  enome a H a n o r w H a  nsi+pa~uia H a  0 6 b ~ ~ o f i  

UTPHXOBOZ~ p e u e T K e  c n e p H o n o M  d = ~ ,  
f i e p a K L U i 0 I i H b l e  MaKCKMYMbl B03HHKaIOT B T ~ x  Hal lpaBJIeHIulX 

Ipk , nrur KOTOP~IX O n T m e C K a n  paanom6 xona ~ o n e 6 a ~ ~ f i ,  ~ c x o -  
DSIIUlU H 3  COOTBeTCTB~IOIIlKX TO'IBK COCeUHKX yrIaCTKOB B O W O B O ~ ~  

nOBepXHCCTH ( p ~ .  8.2), W B H a  U e n O M y  'XHCJIy CBeTOBbU MHH 
B o m J :  

B STOM cnyrae o n T w i e c K o e  w306paxe~we n ~ + p a ~ r u r o ~ ~ o r o  
&ma ( y n b ~ p a ~ ~ y ~ o ~ b ~ x  .om, nanpmep, T O r e K  4 H b ) n e -  
m - ~  WaYJlbTaTOM S i l f ~ e p @ p e H I I ~ H  CWTOBblX K o J I ~ ~ E ~ H H ~ ~ ,  HCXOns- - 113 pa3JIWIHbIX ~ ~ ~ ~ K U H O H H ~ I X  MBKCHMYMOB B +oKBnbHofi nno- 
os-~ P . E c n ~  y J I b T p a 3 B y K  C 0 3 n a e T  H e P ~ y 6 0 ~ y l o  M O n y J I f f w I o  

= m a ,  TO B n@paKUJi~H..Ofi KapTHHe HaH60JIbKly10 HHTeHCHBHaCTb 

60118~ WeTb MaKCHMYM H y n e B O r O  llOpffnKB. %OT MaKCSiMYM C O I  

W e T  B IIJIOCKCCTH H ~ O ~ ~ X ~ H H F I  P 0LlHOpOLlHb~fi cBeTJIbI# +OH, H a  

&QTQWM cna6oe ~ s o 6 p a x e ~ ~ e  ( T O ~ K H  Q I H f i l  ) n a ~ ~ o i i  CTWKTY- 
gpd QmCibpaeTCSf nOqTH HeBKllHMbIM. O A H ~ K O  KOHTpaCTHOCTb ~306- 

WltflER MOXHO P W K O  Y B e n w H T b ,  e C n H  HCKJIIWXliTb cWTJIbIfS @H, 

a K P b l B  B nnOCKOCTH ~eHTpaJ IbHbI f i  ~ ~ K ~ ~ K I I H O H H ~ I ~ ~  

- 

- - 
MeTOnOM 

, B ~ c n o n b 3 y e ~ c n  B na~~oZt  pa6me. 
B ~ ~ I S J D D P ~ H H ~  OTMeTHM B e H b I X  O ~ C M H T ~ ~ ~ C T ~ :  

2 1. ~ P H  HenpepbIBHOM OCBeUeHHH H BH3JWJIbHOM ~a6mnenm 
gnbTp3Byxoeaa p e m e T K a  6 y n e ~  H e  B B m a ,  e C n H  OHa p e a n H w B f m a  

66- m o t .  B amhf c v a e  B c n e n c T B H e  60nbmoZt C ~ o p o c T H  

aTnX taomi u mepm 3 p m e n b H o r o  B o c n p m T m  rnaa 6ynm B H n e T b  

cJXXWIE&%l peEJfOMepH0 OCBeIUeHHbIfl @H. 

2. baqe  O~CTOHT neno B cnyrae CTOR=IHX  om. MX y m o s b r e  

%ICE pacnonoxeab~ H a  p a c c T o s H s i s i  A /2 npyr OT npyra B H e n o n -  

aaOEbl B n P O C T p a H c T B e  (PHC. 8.4 ). Mexny y3JIaMH CMeIUeHHfi 

- 9 ~ b 1  a n e M e x T m  c p e n b 1 ,  n e p ~ o m e c ~ w ( c  6onbmoii ~BCTOTOB) 

*@&uaEe ny¶HCCTB CMeIUeHHfi. ~ O ~ T O M ~  n p H  BHZIyaJIbHOM Ha- - ~ M O r m i a  p e r H C T p a U l R  JIHillb YCDelZHeHHOfi BO B W  
. i t  

M e  

~ ~ ~ H I i o f i  m P l a b 1  CTOSl'IHX BOJUi. n p o c ~ p 8 H C T B e H I i b ~  llz 
'proll mfi ~ a p r ~ a b ~ ,  K ~ K  BIILLEIO ~3 PHC. 8.4, p a ~ e ~  ~e , aA/2. 
- 



Ol-IMCAHME YCTAHOBKM 

., . 1 K ~ o e e y  c r a ~ a ~  na C ~ ~ L M ~ ~ J I Y I O  nonmae~y, rranmlrcyroa 

B n e g T P O n O M  K B a P U e B O g  nnaCTkIHKSI. K 3 J I e K T p O n a M  nOAB0- 

I ~ Z T  8 m p s r S e H H e  OT BblCOKO9aCTOTHOrO I ' e H e p e T O p a .  n p H  3 T O M  KBapIJ 

n c n r n b ~ ~ a ~ b  M e m H m e C K H e  n a b o p ~ a u ~ ~ ,  s a c m T a  KOTOP~IJC 
p p a  qacnrre r e~epa~opa .  Kane6a~m ~ ~ a p u e ~ o i i  n m c ~ m i ~ u r  6y- 

WeTb W M e T H y I O  a M n n H T y n y  JIHlllb n p H  P s o H a H C e ,  K O r A a  

& r e ~ e f l ~ o p a  cornanam c omoil C O ~ C T B ~ H H ~ I X  s a cm~  ca- 
' h '. r' 

N a C T E H K H .  
L.,r"-. 

a ~~cToT'J '  l W H e p a T O p a  MOXHO nJElBHO H 3 M e H S T b  B LUKPOKOM 

L U i a n a 3 0 H e  Bp€iUeHHeM PYKOSTKH. PYKORTK~ caa6xe 
~ a n o f l ,  rpanyepoeowaa K p a B a a  ~ o ~ o p o f l  nana H a  

B ~ C T H ~ I M  n e p s i o n o M  H H a c a n K a  c 3 a s e p n e H H o f i  nonocrofi. 



B ~ o K ~ ~ ~ H o B  IIJIOCKOCTB O ~ ~ K T H B ~  T P Y ~ ~ I  COOTBeTCTBeHHO f i n s  

0 6 b m a o B  H ~ J I ~ T ~ ~ B ~ K O B O ~  p e u e ~ o ~ .  
Onpenerne da?' H A LZ H 3 ~ a n  d , MOIKHO H ~ ~ T P  H d . 
K 3 M e p e H H Sl. B ~ m o ~ m b  OCBeTHTenb.  C+o~ycxpoea~b OKY- 

JIHp-MHKpOMeTp H a  YeTKOe BHneHHe BH3HpHOrO K p c T a  HHTefi (Bps- 
IUeHHeM EJaIBTWHOIW K0JIbua) .  ~ ~ H ~ J I H ~ H T ~  O K y J I R ~ H K P O M e T P  K 

Tpy6e T a K ,  4 ~ 0 6 b l  B e I W  n0J'Ie 3peHRR B03HHKnO 4 e T K O e  ~ 3 0 6 p a ~ h  
HHe ~onnmaTopno# u e n H  (6e3 napannaxca o ~ ~ o c m e n b ~ o  B H ~ W  

H o r n  Kpec~a). 
Y C T ~ H O B H T ~  M e X m  KOJIJIHMaTOpOM H spmenbnok ~py60R BCIIO- 

MOI'aTWIbHYXO peIllf3TKy. B none 3 p 8 H W l  T p y 6 b 1  &lOJIXHa n M B K T b C a  

C H c T e M a  ~ @ ~ ~ K I ~ H O H H ~ I X  MaKCHMyMOB (HyJIeBofi MaKCEMYM H ~ H ~ O I  

nee R ~ K H B ) .  Mmeparb OKyJ'IRp--MHKpOMeTpOM HX IIOnOXeHHR ( H e  
M e H e e  T p e X  pas), o T M W a a  OAHOBpeMeHHO IIOpHnOK k KaXOPO MaK- 

csiMyMa. 

nocne more ~ @ ~ ~ K U H O H H ~ K I  p e I u e T K y  y6pa~b. 
YCT~HOBIIT~ K K ) B e q  C XHLIKOCTbK) B pa6oree n O n O X e H H e . n p O -  

Cne l lHTb,  Y T O ~ ~ I  H a  ee OKOHUaX H e  O C T a n W b  nY3blpbKOB B03llYXB. 

BKrnOSHTb r e H e p a T O p  yJIbTpa3ByKOBbIX K o J I ~ ~ B H H ~  H n a T b . e M y  

HecKOnbKO MHHYT H a  I l p O r p e B .  ~ E I T ~ M ,  MeUJIeHHO llOBOpaSHBEl53 p p -  
KY Per'J'JEIMFb9 SaCTOTbI,  OTblCKaTb HeCKOnbKO pe30HaHCOB,  IIpH KO-  

T O P ~ I X  B none apenm owmp nosancreTca n@qxi~ruio~~m K a p r z m a .  

B b 1 6 p ~  H 3  HHX TOT pe3OHaHC,  n p H  KOTOPOM A H ~ ~ K U I I O H H ~ R  

xaprrma na~fjonee npxan H conepxm ~a~60nbuee wcno MaKcHMy- 

MOB, 3BnHCBTb q a C T q  I ' e H e V T O p a  H H 3 M e P H T b  nQnOXeHHe ECeX 

n H d , p a m o ~ ~ b ~ x  M a K c m y w o B .  nocne aToro r e H e p a T o p  s h u r m o s ~ ~ b .  

B b ~ r  ac n e H HR.  no paax-mc-rxi n ~ ~ ~ ~ ~ m b r x  OTCSeTOB BbNHC- 

n H T b  PaCCTOIlHHR M e X W  CHMMeTPIFIHO ~ C n O n O X e H H b ' h 4 H  MBKCHMY- 

MBMH* OTHOllIeHHe STRX ~BCCTOSIHHR K IIOPRAKY C n e K T p  H Hx C p e n -  

nee 3naqenae. nocnemee pamo n ~ o k ~ o ~ y  c p e m e M y  p a c c m ~ m  
M e X U y  COCejlHHMH M a K C H M W a M H  ( A = I -  UJIH 0 6 b N H 0 8  PeIUeTKH, 

Ax- M S l  y J I b T p 3 B y ~ O ~ o f i  ~ ~ u ~ T K H ) .  

3 a ~ e ~  no W p ~ y n a ~  (8.4) H (8.2 ) naZtTH A H CKOPOCT~ P. 

. ,  yC~wO-b @omnb~oR nnoc~ocm O ~ ~ K T H B ~  spmenwos wbt ~ c a f f q  c a Y e p n e H H O k  non~c~ofi .  H a h a a r r  y e p e a  BcnoMo-  

nm3y, p a C n o n o x H T b  IlOJIOCKy T a K ,  S ~ 0 6 b 1  OHa llCNIHOCTtJO 
&$&- m 6 ~ e n ~ e  ~ m m a ~ o p n o i i  m n H  (am BO~MOXHO m b  , Q P C ~ T B ~ ~  napa-~ca). WCTHPOBK~ nOnOCKH n 0  BbICOTe OCY- 

ge;C~~eff nOBOpOTOM HaKaTiuIHOIW KOJIbLW K (CM. PHC. 8.5). 
: 3;24 Blvwgarb rempa~op.  B none spe~m ~ ~ n o ~ o r a ~ e n b n o k  nm- 

~ ] Y B B  B O ~ P I H ~ ~ T ~  U@P~KUIIOHH- ~ a p ~ ~ i l ~ a  (6e3 ue~TpAnbnoro 
t!i##wa~y~a)* 

, f l p ~ ~ m y r b  B c n o M o r a T e n a r y m  nmray . K ~py6e H y c T a n o B m b  

- 0 ~  nmaofi H a  ~ ~ C C T O S H I ~ ~ ,  H e C K o n b K o  npeBbllllClmmeM ee + 
- -be paccnxl~~e, o q n n  ~MHICPOM~TP. n e p e ~ e m  o ~ y r n p - ~ ~ ~ p o -  

~ 3 0 6 p a x e ~ ~ e  y J I b ~ p 3 ~ ~ ~ 0 8 0 8  peIlIeTKH. 

TOP, y6ewbca, ¶TO B none 3- * 

HMeHHO yJIbTPEI3ayIlOBOfi PeLUBTICII: 

~ ~ O H ~ H C H O R  YaCTOTbI OH0 I l O n ~ O  EICSe3BTb. 

eCKOAbK0 p3 paCCTORIiHe, HaIIpHMep,  M m n Y  n& 
MH. n o ~ m ,  STO p a c c m a H H e  M e x W  cocemmm 

MH) ~ B H O  nonomaie M I M ~ I  BOJIHH 

( A /2 ) , BbFIHCJIETb A (B IleJIeHHSIX UIKBnbI 6apa6a.m 

B n ~ e s M y m B c T B a x  ~ e ~ o n a  m ~ ~ o r o  nonn. Il- 
xiabnenm, n o B e p H y T b  nonocrcy, OTKP~IB TW 

._*a swampam~blR MaKCHMyhf, - ~ 0 6 p a X e ~ ~ e  P e U e T K H  n P K T H -  

n*: kwmmo me3gg~b. nocne k o r o  r 8 H e p a T O p  B ~ I W ~ ~ ~ Y H T ~ .  _ I G I  .. '. - m b  U e W  IlWIeHEH 6apa6ana M H K p O M e T p  ( S ~ 0 6 b 1  H&- 
Ir nnm BMHH y n b ~ p a a ~ y ~ a ) .  am morn na M ~ C N  

m m H  9 W b K )  YCmHOBHTb B C n O M O r a T e J l b m  ~ @ ~ ~ K w o H -  
ape peuae?rrg B nwcmrea&ie, n p H  KOTO~OM B none ~ p e ~ m  o q m p  
Y e T p  6yne~ ~ e b ~ ~ b c f l  ee S e T K O e  ~ 3 0 6 p x e ~ ~ e .  

3mas nepmn pelrae~lca, e b m s i c n m  ueny nenenm apamna 
M q m  wmhf - M q  B O W b l  y J l b T p a 3 B p  A . 

B m m  CEOPOCTb Y n b T W 3 B Y K a  no 4 0 p M y J I e  (8.2 ) . Cpa- 
7 P3PmTaT ~ ~ W M M  B n p e n b l n y u e ~  3ana~m. 

Y G p B T b  OIryNIp-POMeTP H H a  el% MeCTO YCTaHOBHTb BCnO- OTnm= @-8 aMIUIHTyNi0H LI@PEIKUHOIM~~X 

M o r a T e n b n y I o  n m q .  n e p e ~ e u e n ~ e ~  mfi n m 3 b 1  n O n y g m  B none 
3peHHR T p y 6 b 1  ¶ e T K O e  1 1 3 0 6 p ~ ~ e ~ H e  K O M R M ~ T O ~ H O ~ ~  U W H .  YTo nepmon Y J I ~ T ~ ~ B ~ K O B O R  pf3UIeTKH OnlolaKOB 

a nrm c m a r e f i  B O ~ ~ I  H paepn ee anme 
52 .. . - 53 

' - 
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4. B 9 e M  JemaeTCSI M W O n  TeMHOrY) nOIISl? K ~ K O B Y  em 2;&, 

I I ~ ~ E M ~ I U ~ C T B ~ ?  --dg$$+ myqmm SBnEHMS nOJElPM3ALIMM CBETA 



- 
c ~ b m  nanenm. M a ~ c H ~ a n b ~ a a  c ~ e n e ~ b  n o r r r r p a a s u  ero noc~ma, _:h 2 :  ' ~NAKC JMHH 
eTca npsi n a n e n w w  cBeTa non yrnoM 6 p m c ~ e p a .  nm yBenwesm ..' P= ( 9 . 3  

' f .  ' cTene~H n o r r a p H 3 a m  n p o l u e n l u e r o  cBeTa w c n a n b q w T  c ~ o r r y  cTeK, 5,: &KC "MHH 
IIRHHbIX FAaCTHHOK. - -  , _ 

2. n p ~  ~ P O X O X A ~ H H H  C B ~ T ~  9 e p e 3  n o n a p a s a ~ o p ,  P qaCTHOCTH, UJI9 WTWTBeH- 

npa60p, n p o n y c K a m u & i  cBeToabie ~ o n e 6 a ~ m ,  napannenbabe nnocKo;. n o n a p u 3 0 8 a n ~ o r o  - P = 1. 
CTH, K O T O p p  HB3blBBW)T IInOCKOCTbKl I I M R D H 3 B T O M ,  K a n e 6 a ~ m  Xe, 

n e p n e a n m c y n a p m r e  K a ~ o f i  nnocaocTu, n o m m b w ,  3 a n e p m m a m T c a .  
Taam CBORCTBOM, B 'IBCTHOCTH, 0 6 ~ a n a e ~  ~ ~ n ~ n b ~ e ~ b ~ f i  B pabore O I l I / I C A H M E  Y C T A H O B K  ki 
nomrpom. 

3a K 0 M a n c a : e c n ~  I U I o c K O n O A R p a 3 0 m ~ ~ b 1 f i  cBeT ma n p o e o n w T c a  ~a r o ~ w o ~ e T p e  - n p s 6 o p e ,  npema3~a- 
CPBBOCTa I0 MmeT ~a ~ O ~ P H ~ T O P  P T a K ,  9To nlIOCKmT6 j T W H ~ J X  w 3 ~ e p e H w f i  ymoB. O n ~ m e c ~ a ~  c x e ~ a  Y ~ T ~ -  
n-pHamE coc~amfle~ ~n Lp c n n o c ~ o c ~ r ~ o  nompH3aTopa b 1 - HCTOqHHK CBeTa; 2-BXOn- 

(PHC. 9-21. TO H H T ~ ~ I C H B H O C T ~  n p o u e n w e r o  c w a  ~ ~ n n m a ~ o p a  3; 4 - w c c n e n y e ~ a a  nnacTmKa; E -3PU- 

~py6a.  M w 6 p a x e ~ ~ e  uenH p a c c M a T p w m m T  qePe3 oKY*aP 
I= 1, ~ 0 5  2sp. 

' KpeCT. . . B cauou nene, r r y c ~ b  YO - arrmlrryua n a u a m m r o  cmTa, Torua ':,. ,':I, 
9epe3 nompsaTop n ~ o i n e ~  c o c T a m m m u r e a  c ~ M M ~ I ~ ~ ~ D R ~ = ~ ~ C D J ~  

kf - 
~ O C K W ~ K Y  HHTeHCHBHOCTb CWTa IIpOnOpUHOEIanbHa KeaApay a M -  -, , 

m w r y u b r ,  TO m ~ o n a  cpa3y a cnenye?. ~ K O H  (9.2). . .  .. 

.;+?;?, 
n/ucxa74 . - . , ...i . 

fnar~p~amplr 

- .  

- . t$.*,. , 
- :. $, 

,-5 I . PHC. 9.3 

I a f i  BHU lWHKOMeTpa nOKa3aH Ha pHC. 9.4. 3 U W b  1 - 
, 2 - B*, p e r y n a p y m l u H i r  U X P H H ~  B X O R H O ~ ~  uenH K O ~ -  

PIE. 9.2 6 - i  3 - + O K ~ C H P O B ( N H ~ I ~ ~  BHHT KonnmaTopa; 4 - npenMeT- 



3 p ~ ~ e n b ~ a a  ~ p y 6 a  y K p e n n e s a  H a  n o u k l u ~ ~ o ~  KpoHmTei lHe ,  K- 

TOpbIfi MOXHO IIOBOpWiUBaTb BOKPyP B ~ ~ T N K ~ A ~ H o B  OCN, npOXOW- 

l r r e s  Y e p e 3  U e H T p  CTOJIHKa. ~ O B O P O T  ~ ~ 6 b l  O C y U e C T B n R e T C S  W K O f i  

n 0 C n e  oc~o60moe~m CTOnOpHOrO DNHTa 8. n p H  3 a K p e n n e H H O M  B U H I  

T e  8 MOXHO n P O H 3 B O m b  TOHKOe UePeMel r r eHHe  T P Y ~ ~ I  - B m T O M  9. 
P ~ P ~ ~ X O K  10 II03B01IReT OCYUleCTBn5ITb COBMeCTHOe WIH pa& 

nenbxioe n e p e M e u e H u e  T F Y G ~ I  H nm6a. &a pa3nenb~om B p a m e H n a  

W@T p b N a X O K  JlOCTaTWHO n o a H s r T b  (0~~060-b).  C T O I I O ~ H ~ &  BEIHT 

11 crrym~ n n ~  a K p e n n e H m  nm6a  H a  OCN npw6opa. 
n p e ~ e T H b l i ?  CTOnHK MOXHO B P a U a T b  CaMOCTOSITeJIbHO ( R ~ H  

3 T O r O  H a R O  FaCKpenIf& BKHT IIOU HHM) ,  COBMeCTHO C ~ U M ~ O M  I IpN 

HenOABMnHOi? T p y 6 e  N COBMeCTHO C ~ H M ~ O M  H Tpy60fi.  

nnw6 r o i i a o M e T p a  m e e T  marry c r p a n y c n b r m w  n e n e a m h q a .  
OTLY~T IIPO~GBOAFIT ~ e p e 3  nyny 7,  B none s p e ~ m  ~ o ~ o p o i l  B H ~ ~ I  
H ~ O ~ ~ ~ X C ~ H K R  O U H ~ ~ O B ~ H H ~ ~ X  LUTPEIXOB nm6a  N u l m n a  c e T m  nynbr. 
Uewa r e n e H m  amfi l u n a n b l  1'. Hanwue H a m H e R  unanbl, cnamy- 
TOG OTHOCEITB~~HO ~epxneit H a  nonoeuxy neneawr, n a e T  BOYMOX- 
HOCTb IIPOH3BOLIHTb OTCYeT C TOYHOCTbI@ no 0.5'. 

B e p e ~ c a  no uuI$pe, c~oame# non T e M  mTpH- 

bDR n O n a A 8 e T  B n p e A W I b l  llrItanb1 JlynbI. OT- 
prrny rmen llrKanbl  W ~ I .  

l%UC)TCSl: I $ O T O W I ~ M ~ H T  C r a n b M H O M e T p O M ,  

n o n r i p o e a H H a R  n n a c T m K a  H  amp 

e n b w  ~ p y 6 y  H a e c T p e r y  Konnn- 

T p y 6 b l  AOnXH0 llORBHTbCH U30& 

~ y c a p o ~ T b  ~ p y 6 y  BHHTOM 5 (CM. 
crano r I e T K m  H 683 n a p a n n a K c a  

2 caenaTb ~306parne~~e 

bHO# OCH npa6opa BBeCTH ~pe6y- 
mp%ai-soone - rero MHT 11 o m ~ b  3 a ~ p e n ~ ~ b .  aa~- 

b ILMUIbI J I H M ~ ~  - a T O  B b h  

o n p e n e n e H n a  ~ ~ ~ H O C T H  OT- 

36lrwIlXB TpyBy BUHTOM 8 II B p a l q a R  BHHT 9 
BH3HpHOrO 

' ~ J : @ . . c B ~ . @ &  ES@P&XMI~R IWJIK. CneJXa~b C O O T B ~ T C T B ~ ~ ~ R ~ ~  
uo ~ 8 ~ c j e ( d o  ). 

-8- Xa U p e R M e l l I b l l t  CTOnHK T e M H p  nJUCTHHKy. 

~ o ~ &  CMJIH&B, IIOBePHYTb C T W H K  U 3p-€2- 
B noncM<eHHe, nolcaamioe ~a pm. 9.3, Y T O ~ ~ I  B cepe- 

O l S y ~ ~  mbl O m T b  IIOHBHJIOCb ~z~o6pameme 
sparenhaoft TPy6b1 H m e T b  H a C a n K y  C n O n s l p O H r  

a- B O K W r  O I I T W ~ C K O R  OCH T p y 6 b 1 ,  n v -  
mf%3 m M H e H a e  k i z m 6 p a m e ~ ~ s 1 .  
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Onpenene~~e ~oa+$~me~Ta @moynpyroc~~,  l r a ~  B H ~ O  ~3 @p 
M y n b I  (10.1 ), B OCHOBHOM CBOllHTCR K H W e p e H K I O  O n T S F I e c ~ o f t  pa* 
HOCTH X O m .  & I n  3T0fi UenH HCnOnb3yIOT KElpueBbl% WHH, OIITR'I* 

cma O C ~  K o m p o r o  w r p a B n e H a  n e p n m n H K y n a p H o  K ero OCTPOMY 

yr3Iy H J IeXHT B IlnOCKOCTH C a M O r O  KnHHB. 

E c n H  WIHH IIOMBCTHTb MeXLly CKPeUeHHbIMH ITOJISIPH3BTOwMH. 

T O  MOXHO H ~ ~ J ' I I O L ~ ~ T ~  CIiCTeMy H H T ~ & ~ ~ H W O H H ~ I X  I l O n W ,  napan- 
J IenbHbIx  em pe6py. n 0 n O C b l  o6pasy10~ca IIOTOMy, S T 0  pB3HOCTb 

xona d' ( R; - n; 1, a o a n w a n  B wme, H s M e r m e T c n  BflOJIb H e m  

B M e c T e  c T m u r m o f t  d l ,  n a m R  n o c n e n o m T e n b H o  rm~empe~m- 
OHIibIe MaKCHMyMbI H MHHHMYMbI. nepex0n OT O m o r 0  MaKCKMyMa K 

C O C e m e M y  COOTBe'l'CTByeT H3MmeHHIO 0 lT~ENeCK0f i  p83HOCTH XOna  B 

K J I m e  H a  U e J t p  M H H Y  BOnHbI /\ . T a m  06pa30~, LUHpKHe no- 
nOCb1, T.e. paCCTORHHK) M e X m  COCeDHHhlII MaKCHMYMaMH (HnH MH- 

HHMYMRMH), COOTBeTCTBYeT w 3 H O C T b  X O N ,  paBHaR A . 
E C ~ H  K B a p u e ~ d  KJIHH n 0 ~ e c T f i b  M e X m  0 6 p a 3 ~ 0 ~  H aHaJIH- 

~ B T O ~ M  B c x e M e  pm. 10.1 ,a, H o6paaeu nomeprHyTb C x a T m ,  TO 

0 6 ~ a p y x ~ ~ 3 e ~ c a  c M e u e H H e  Bcex nonoc, o 6 y c n o ~ n e ~ ~ o e  BO~HHKXO- 

BeHHeM /~OIIOJIHHT~JI~HO# FElaHOCTH XOLla B CaMOM 06pasue. CM* 
UeHIIB n M O C  H a  D M 1 0  OT LUH'pHHbl IIOnOCbl COOTBeTCTBYeT H3- 

M e H e t r m  p a a o c ~ ~  xona H a  Benmmiy q A  . T a ~ m  06paso~ ,  HEI- 

M e p m  ~enmmy m H o c m e n t J I o r o  C M e u e H m  ~ M O C  /I H s ~ a n  an& 
wy BOJIH~I 2 , MOXHO onpenenmb paaiocrb xona B 06wsue H no 
& p ~ y n e  ( 1 0.1 ) K O @ ~ ~ H U K ~ H T  @ o T o ~ p y r W T J f  

M m p + e p e ~ u m  ~ O ~ ~ H ~ O ~ H H ~ I X  ripe# n e x m  B o c H o a e  

dlO~oynf)YT'oc~&: H a  npO3pBSHblX H3OTpoIUlbM MaTepIIBnOB (HB- 

n p H M e p ,  n n e ~ c m a c a )  H ~ ~ O T ~ J ~ H B B K J T  M o n e n H  p a m m ~ b ~ x  H e n p o s  

pawbut n e T a n e f t  H H c c n e n y m T  HX O n H c a m b I M  C~OCOGOM. 3TO no-. 
3 W e T  PeWTb W b l X  BOnPOCOB, CBH3BfIHblX C HMSFIHeM H 

p a c n p e n e n e H H e M  necbop~arprl H H a n p n x e H H i t  B M o n e n x p y e M b I x  neTa- 
W X .  

OnMCAHME YCTAHOBKM 

(npH ~eobxo-OCTH ero MOYKHO B ~ ~ B O ~ H T ~  ~3 xona nyl Ie f i ) ,  4 -no- 

PHC. 10.2 

~ ~ Y O K ,  B ~ I X O ~ L U H ~ ~  ~3 nasepa, H e M n o r o  P a c u r H p e H  (C ~ O M O -  

~ I O  B c n o M o r a T e n b H o r o  0 6 n e ~ ~ m a )  H, K p o M e  T O ~ O ,  n n o c K o n O n R -  

p~c iom~ non y r n o M  4Ei0 K BepTHKanH. 

H a r p y s o g ~ o e  y c ~ p o i i c ~ ~ o  (11pecc)  n p e n c T a B n R e T  co6oii 
0 6 b ~ ~ b 6  p m a r  c oTHoureHIieM l u r e 9  1 : lO .  H a r p y s ~ y  nprmnanbb 
BBDT K KOHW P b N a r a ,  C H ~ ~ X ~ H H O M Y  nOnBeCOM LWR rPpb. 

3IIIAHME 

n o n r o ~ o ~ ~ a  Y c T a H o B K H .  B ~ n m ~ ~ ~ b n a a e p  (c n o M o u m  

JIabopEiH~a), BblBeCTH ~ B Q U e B b l f i  KJIHH H3 XOna nylIef i .  Bpaum On- 

P B y  lTOnRpH3aTOpa 4 (CM. PHC. 10.2 ), n 0 6 H T b ~ a  IIOJIHOM) 3BTeM- 

H e H m  nons spe~m. 
YCT~HOBEPT~  o6paseu non H e H a r p y x e H H b I f i  npecc T a K ,  9m6ar 

em n o n u p o m r m b I e  n o s e p m o c T H  6b1n1i n e p n e H m K y n a p l r b I  K n a m -  
u e M y  c ~ e ~ y .  B B ~ ~ T H  B xon n y r e f i  ~ B a p u e s b r i i  KJIKH - B none 3 p h  
HHR OKyJLHpl3 n0;IXHO nORBHTbCR H e  M e H e e  nBYX TeMHblX nOnOC. 

Q o ~ y c ~ p o m ~ b  o ~ y n ~ p  H a  9 e T K o e  BllneHHe BHBHPHOM) KPEC- 
Ta. % T ~ M  OKyJIHp n 0 B e p H y T b  T a K ,  9 ~ 0 6 ~  OLIHH H 3  LUTPHXOB BH3- 

HOrO K p e C T a  OKa3anCSl I B ~ n J I e J I b H b I M  TeMHbIM n M O C a M .  

M ~ M  e p e m a .  P i s ~ e p m b  UIH-PKHY n m o c b l .  n n ~   TOM) COBM- 

C T H T ~  LUTPHX K p e c T a  n o c n e n o m T e n w o  c c e p e w a M H  cocemm 
T e m b r x  nonoc ( ~ e  M e H e e  T p e x  pas) H cnenan, m c g e T b 1  no u l m n e  

H 6apa6a~y OKyJIHplMHlipOMeTpa. P ~ ~ H O C T ~  3THX OTCWTOB p a B H a  

l l o c ~ a e ~ ~ o  H a r p y x a R  p m a r  npecca, H s M e p H n ,  c M e r u e H m  
OglHOfi Ii3 TeMHbIX IJOnOC n p H  pa3J IWHblX H a r W 3 K a X  

o n e p a m  n o B T o p m  H e  M e H e e  T p e x  p a .  
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B b ~ g  H C ~  e H HR.  B~HHCJIHT~ O T n o c I i T e n b H b x e  c M e u e H m  y; ' 
HaKJIOHa rpa$m 

a T e M  KO- 

k = J ~ < ? / P > ,  
/I9 

me - unma BOJIH~I C B ~ T ~ ,  b - uwma o6pa3m ( B  ~ a n p a b  
n e H m ,  n e p n e w m q m p H o u  K xouy nnyret). 

1. B v e M  a m 4 a e T C R  R w e H n e  n~othioro rryrenpenomesm? 
K ~ K  OpHetITHpOBaHa M O C K O C T b  nOJ75ipH3auHH B O ~ ~ ~ ~ C H O B ~ H H O M  H R4. 

O ~ ~ I K H O B ~ H H O M  JIy'Iax? 
2. Kama K a p T m i a  6 y n e T  H ~ ~ J I ~ o ~ ~ T ~ c R  gepea OK~JIRP,  ecnn 

C W T S ¶ e  o6pasua n p O H 3 B O m T b  B OTCyTCTBHe K B a p U e B O r O  KJlmia? 8 
Y e M  n p e m y u e c T s a  ~ c n o n b s o ~ a ~ m  K e a p u e B o r o  xnma? 

3. 6 p l e ~  n H  Ha6JIinroJXiTbCSI I ~ H T ~ ~ ~ ~ ~ ~ H u H o H H ~ R  K€lpTKHa, eCJ lH  

nnOCKOCTb n O J E I p B 3 a T O p a  4 (CM. pHC. 10.2) O p H W T H p O B a T b  na- 
pannermxio M o c K o c T a  n o m p a a u a  c s e T a ,  s b n r o m l u e r o  n3 nasepa? 

4. K a ~ y m  ponb u r p a e T  norrrrpma~opp B c x e M e  p ~ c .  10.1 ,a? 
5. OT rero ~BBHCHT upma H a 6 m n a e ~ o k  B o ~ y n ~ p  m T e p  

@ p @ ~ U H O H l i o k  ~ O J I O C ~ I ?  

Lie J I  b - IIOCTpOHTb ~ n ~ p O B O ~ H Y I 0  KPIIBYIO H C IIOMOIUbIO 

H e e  Ha fiTH K O H U e H T p U  HI0 P C T B O p .  

BBEEHME 

B HeKOTOpbUr KpHCTlUIJIaX ( H ~ I I ~ H M ~ ~ ,  W p U e  ) p a C n p O C T p a -  

H e H H e  C B e T a  B n W b  0 n ~ H . I e C ~ o k  OCH COIIpOBOXQaeTCff I I O B O W M  

nnOCKOCTH IIOnHPH3ElUHH. R B n e H H e  C B O ~ ~ C T B ~ H H O  H HeKOTOPblM 

o p r a H w e c K m  m m K o c T a M  ( ~ a n p m e p ,  p a c ~ ~ o p y  caxapa). Tame 
BeUl(?CTBa Ha3bIBBMIICR O n T W e C K H  aKTUBHbIMH8 8 C a M O  R B n e H H e  - 
W T e C T B e H H b I M  BpaIUeHHeM IInOCKOCTH llOrulpH3aUHH. 

OnTW3eCKH aKTHBHbK PaCTBOPOB Y r O n  IIOBOpOTa IIJlOCKO- 

c T a  nonapmaurn onpenemems @ o p ~ y n o i i  

q= fdl  c l ,  (11.1) 

m e  C - KOHJ.KeHT~IUf.53 W C T B O p a  ( M ~ C C ~  a K T B B H O r 0  BeIUeCTBa B 

enmaue o 6 a e ~ a  pac~~opa) ;  I - T o n u m a  cnoa pacmopa; [d J - 
KoZF@IHUH~HT, H a 3 b 1 ~ 8 e ~ b l k  y n e n h H b l M  Bs13aYBHHeM MOCKOCTB I I O m -  

paauwn n vncnemo p a ~ ~ b ~ f i  yrny n o ~ o p o ~ a  (B rpan) npa C = 
~ = 1 r / C M 3  H 1 ' 1 aM. 3- KO~&$BLU~~HT 3BBHCIPT O T  IIPKpOPbl  

t' 
BeUlPCTBa,  T e M n e p a ? y P b I  H UJIHHbI BOnHbl C B e T a .  

E C T ~ C T B ~ H H O ~  B p a U e H H e  WIOCKOCTH I I W p H 3 a ~ H  M-0 Ha- 

~IXK)&EIT~,  nOMeCTHB O n T W e C K H  aKTHBHOe BeLUeCTBO MeH(&y n O m p H -  

aa'mpa~a P a PI . Ecna ax n n o c K o c T n  ( ~ O C K O C T N  p a s p e u r e H -  

H b l ~  ~ 0 n e 6 a H S i k )  B3BHMHO llePlleHnHKYIIRpHbl, TO nnOCKOIIWIRpH30-  

BaHHblfi C B e T ,  BblUeAUiHfi H 3  n O W P l f 3 a T O p a  P , B OTCYTCTBHe 

OIITIFI eCKH aKTHBHOr0  BeUleCTBa 6 y n e ~  UenHKOM 3 a n e p X a H  nOIIS?pB- 

=TOPOM PI , Ii none 3pe~m 6 y n e ~  T e ~ H b m .  B ~ e n e ~ u e  o n T m e c l u r  

aKTIfBHOIQ BeUeCTB€i npHBOnHT K IIOBOpOTy nnOCKOCTH nOJWpH3.3auSfHll, 

6naronap~ Y e M y  none a p e H s i R  n p o c ~ e ~ n e e ~ .  n o s e p ~ y ~  nompn3a- 
I 

T O P  P BOKPYT' C B e T O B O N  IIFlra T a K ,  Y m 6 b l  none 3 p e H W l  CTaJIO 

OIIRTb TeMHblM, MOXKO TOM CaMbIM HafiTI i  H Y r O n  nOBOpOTa M0- 

CKOCTH n O n R P H 3 E l U H  B UCCneUyeMOM BeILIeCTBe. 
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Oma~o onpeneneme yrna n o B o p o T a  TaKsiM cnoc060~  c o n p -  
X e H O  CO SXa¶HTWIbHbIMH ~ O r p e ~ O C T S I M H ,  a60 TWDIiO HafiTH n0- 

I 
CTaTOW3O T@IHO IIQnOXeHHe nOJISpH3aTOpa P , COOTBeTCTByIoUlee 

MaKCHMWbHOMy 3aTeMHeHKfO n0m 3 p H H S I .  ~ W T O M Y  n p H  H 3 M e P  

HHRX O ~ ~ N H O  n p m e p s I o T  n a ~ y ~ e ~ e w i i  M e T o b  B KOTOPOM y c T a -  

HOBKa npOH3BoUWlYR H e  IEa TeMHOTy nOJBi 3 p W S W ,  a H a  paBHp3 Rp- 
KOCTb IIORB# CPaBHeHHR. 

M R W  mlW M e T O n a  B CRenYIOUeM. ~ Y C T ~  nOJIRpH3BTOp P 
(pm. 11.1 ) COCTOHT ~3 myx S a c T e i t  (1 H 2 1, n n c c K o m H  KO- 

p b u  0 6 p a 3 p ~  M e x A y  COGOR yrwn d . Torna C B ~ ,  npomenmm 
geP3 T ~ K O ~  IIOJISpHClaTOp, paCWIeHHTCR IEa OUHHaKOBbIX no 
HHTeHCHBHOC'H nJ lOCKOnWPH30BBHHbIX W K B ,  ll3IOCKOCTH IXOJlSPHSa- 

LIEIH KOTOP~IJ, n o B e p q v b 1  OTHocWTenbHo npyr npyra H a  TOT xe yran 
d .  

I 
~ P H  ITPOXOXUleHHSi g ep3  l7OJEipH3aTOp P HHTBHCHBHOCTH 060- 

KX n)TKOB 6yny~  3 a B H C e T b  OT nOJlOXeHHR eT'0 nnOCKOCTH OTHOCH- 

T e n b H o  ~ a n p a m e H H #  K O J I ~ ~ ~ H H R  c B e T o B a r o  e e s T o p a  B 0 6 0 ~ ~  n p -  
K ~ X .   TO ~ O R C H F I ~ T  PHC. 11.2, me At H J2 - C B e T o B b I e  BeK- 

I 
T O p a  06011~ F p K O B ;  PI- nJIOTHOCTb IIOJEIpH3aTOpa P . AMnnH- 

T M b l  K o J I ~ ~ B H H ~ ~  C B e T a  B lip KBX, ll&Oill€?~UIHX r epes ~ O J I S I ~ H ~ ~ T O ~  pi 
p a m b l  n p o e x m t a M  B e K T o p o B  rr A2 H a  H a n p s n e n n e  P' . B 0 6  

U e h l  CJ'IyYae 3 T H  l7pOeICIIHH JXlWmHbI,  IIOSTOMy H HHTeHCllBHOCTP 

O ~ O H X  W K O B  6 y n v  OTJIWaTbCR UPYT' OT npyra. ~ I F I  YpaBHHm- 

HEIR HHTeHCNBHOCTBfi n p K O B ,  a CnenOB€iTeJIbHO, H EIpKOCTek ' IIOJIefi 

CpaBHeHZW, noJrsrpH3aTOp P' UOCTBTOWIO nOBePHYTb B IIOJIOXeHHe, 

n p H  KOTOPOM em n n o c K o c T b  coenanaeT c B H C C ~ K T P H C O ~ ~  yrna d , 
~ P H  BBeneHEul M e X n y  l lOJIHpH3aTopaMH P H P' OnTHYeCKH 

BKTHBHON BeILleCTBL3 IIJIOCKOCTH nOJIRpH3BUHH 0 6 0 ~ ~  l 7 p K O B  n O B e p  

HyTcR H a  H ~ K O T O P ~ &  Y r O n  , H RPKOCTH n0J Ie f i  CpaBHeHHR H 3 M S  

HFITCB. Ymn n o r K o  onpeaenmb: OH p a s e H  yrny, H a  ~ m o p b r i t  

68  

C n e a y e T  I I O B e p H ' T b  IIOJIUpH3aTOp P' , ~ ~ 0 6 b 1  O m T b  YPaBHRTb R p  
KOCTH 0 6 0 ~ ~  nanek. 

q Y B C T B H T e n L H 0 C T b  llOJ'IJTeHeBOr'0 MeTOLIa. Ha  ~ H C .  11.3, 
H a  KOTOpOM n O K B 3 W b l  llJIOClCOCTH K O J I ~ ~ ~ H H *  CBeToBOI'O m K T O p a  060- 
HX I I p K O B  ( dl H f12 ), BHUIiO, S T 0  YpBBHHBaHHe KHTeHCHBH0- 

c T e f t  n y r K o B  (R~KOCTH noneit) M O ~ O  O C ~ I U ~ C T B H T ~  n p ~ .  myx ~ 3 8 -  
I I 

HMHO n e p n e H n s i K y m p b l x  nonoxeamx ~ O C K O C T H  nomp~3a~opaP (P I Pi ). npmerr, e c n H  yron d nmTa-Ho M a n ,  m spcrs-m 
HOCT% YCT~HOBKH 060m none# H a  o n m i a l r o B y m  RPKOCT~ B nonome- 

/ 
HHn 23 ( c m o e  none) 6 y n e ~  e n a = i m n b ~ o  ~ e ~ b l u e ,  9 e M  B non0- 
x e H m  pL (nor ryre~~oe  none ) . neiicrmenwio, noaopor mans- 

1 I 
TOP HJ n o n o x e s s i f i  PI H Pk H a  o n m a l r o e m  Manbl f i  y rw~ dy B 
cnysae n o n y T e M w o r o  nom n p - m m  K m a ~ ~ ~ e n b ~ o  6 n b m e ~ y  OT- 

CHTWIHiOMy H3MeHeHHIO aMllJIkPfyn KoJI~&HH# 0 6 0 ~  W K O B ,  g e M B  

crryrae cee~nom nom. 
M M ~ H H O  n o a T o M y  y r o ~ ~  d n e n a l o T  H ~ ~ O J I ~ L U K M  (nopsinna ~ a .  

C K ~ ~ ~ K H X  rpanyco~),  a H ~ M ~ ~ H H R  n p o m m T  B nOxyTeMHoM none 
(OTclona H Ha3BBHHe MeTOUa I I o J I V T ~ H B B O ~ .  

McnoJIb3yeMb& B p a 6 a  I I P H ~ O P  Ha3blBBeTCEI KPYrOBbIM no- 
n c r p m e T p o M .  Ero c x e M a  nom-a H a  p ~ c .  11.4. C B ~ T  OT n a M n b I  

! 1 ~POXOUHT gepes n o m p ~ 3 t i ~ o p  2. nonoatma C B e T O B O m  I I p -  

k Ka IIpoXOnHT 3 a T e M  Yepe,? KBapIXeByIo IIJEICTHHKy 3, KOTOPaFl nOBO- 

p W I H m e T  n n o c ~ O C T b  n O m p I I 3 a u S f H  H a  ~ e 6 o n b i l r o k  yron n o p n n K a  ~ e -  
C l r o n b K m  r p a n y c o B .  Jlanee C B ~ T  npoxom gepea o p a m e a b &  CBS 

. TO@UI~TP 4, ~py61cy 5 C H c c n e q e M b m  BeIr[ecTBow, nonsrp~3a~op 6 
H 3 p I I T e J I b H p  TW~KY.  qepes O q J B i p  8 ~ a 6 n l o n a m  CBeTOBoe  none, 

- 



1.0-n, YHOCTH ~ s ~ e r t e c  

B ~ I H ~ T ~  ~3 npk16opa ~ p y 6 ~ y  WCTBOPB, a K P b r b  KPpmKOfi 
B b l p e 3  ~ p Y 6 b 1  H BKmOYHTf, J I a M l T y 1 0 C B e T ~ n b .  Mmdepe~m p e K C h  

------------ ~exirrye~c~ H ~ S H H ~ T ~  gepes 10 MU nwne ~ w n o ~ e ~ w r  wofi n a ~ n b l .  

C @ O ~ C H P O B ~ T ~  3pmenbny10 T ~ Y ~ K ; Y  H a  O n e T n n B o e  B m e H n e  

rpaHi :u  n ~ o i r ~ o r o  nom. Y 6 e ~ m b c ~ ,  STO YCT~HOBKY n m e R  mi O ~ E -  

HaKGByIO dpKOCTb MOXUiO OCylUeCTBHTb n p H  n B y X  B38HMHO I lepneH-  

ABKYZRpHblX nOnOXeHHSIX nOSIRpW3BTOpa 6. 
n0CJIe 3 T O N  YCTWOBHTb IIOIIEIpHkU3TOP 6 H a  PaBHyIO HPKOCTb 

PHC. 11.4 nalefi C ~ ~ B H ~ H H R  B C B ~ T ~ O M  none. Ecnn H ~ K O C T ~  none# O K ~ X ~ T -  

CH 9 p e 3 M e p H O f i  UIIFI maw, TO ~e06xonmo BBeCTH A O f l O n H H T e n b H b ~  

~OBOPOTOM + T ~ I  7 3pHTWbIQWJ T W ~ K Y  ~ o K Y c H ~ Y I G T  H a  OT- CBWTX@I~T~, YCT~HOBHB er0 nepen ~ O ~ P I I ~ B T O W M  6. 
se~nmoe eme~ne r p a ~ ~ s  n~otixioro nom. r I o ~ o p o ~  n o n a p E I 3 a ~ o p e  6 ~ O T ~ ~ H I ~ ~ ~ M B ~ I H C ~  ~a yCTaHoBKy O~IMBKOBO# RPKOCTH n m e B  

O C y U e C T m e T C s I  B P U e H H e M  MaXOBSFIKa 11. npEI  3TOM HpSOCTH 060- c p a ~ e ~ m ,  ~ ~ O B B ~ C T ~  = T ~ M  a ~ y  onepixam ~e ~ e ~ e 9  C ~ M H  pa3 
HX YWiCTKOB nOnH 6 y n y ~  H3MeHSITbCH: n p H  yMeHbUIeHHH RpKoCTH H 3dI IHCaTb C0OTBeTCTBpLU;He OTCZIeTbI /V. no OU?IOh.ly K 3  HOHw-  

L 
JIeBOrO y.iaCTKa HpKOCTb n p a B O K J  Y B e J X w E I B a a H ,  H H ~ O ~ O ~ O T .  

Yr0n ~ O B O ~ O T ~  n m p ~ a ~ o p a  6 O T C ~ H T ~ ~ ~ T C H  no m ~ a -  % T ~ M  l lOBepHyTb nOIIFIpH3EITOp 6 H a  90' (B nOi'IyTeHeBOe nCh 
ne nm6a 10 ~ e p e s  nynb~ 9. Ill- cna6mena D ~ M R  H O H ~ C ~ M H .  n o x e ~ ~ e ) .  B  TOM nonoxeam ~ a m e  ~e M e H e e  c e ~ n  pa3 npon+ 
U e ~ a  n e n e ~ ~ w  lrucanbl  0 , 5 O ,  T O ~ ~ O C T ~  WCYBTB IIO HOHVCY 0 , 0 2 O .  BeCTH YCTaHOBKY n O J I R p W 3 t l T O ~  H a  P6BBHCTBO RPKOC*~~ n0nei i :  II 

W p b 1  H a  HOHRYCe 03HBSaK)T: '10' - 3 T O  O , l o O ,  '20' - 0,20° 3 a n H c a T b  C O O T B e T C T B p U H e  OTCgeTbl  no TOMY xe H O H q q *  
H T.U. Hynb lUKanbI COOTBeTCTByeT OUHHaKOBOfi XPKOCTH BCeX Wac- 

B b ~ q ~ l ~ J l l i ~ b  nXR O ~ O H X  C I I p a e B  C p 3 I J i e K B B U ~ T ~ H b l f i  pa36poc 
TKOB CBeTOBOrO nOJIR B WCYTCTBHQ O n T E N e C M  BKTEIBHOrO B e W h  

CTBi3. 

M c c J X e ~ y e M b a  p C T B 0 p  HanIIBeloT B C T e K J U v  T W ~ K ~ ,  H a  

KOHUbI K O T O P O ~  HaBHlNWBaIOT bly~$Tbl, llPLDKEh4BK)lUHe KPYrJIbIB CTBK... 

m m b I e  o m H u a  K T o p u a M  TW~KII. P e a r m o ~ b ~ e  n p o m n m  npenoxpa.. 
HRIoT OKOHW OT O ~ ~ R ~ O ~ B H W I  ~ a l I p R x e ~ H f i ,  KOTOPbIe M e U i I O T  H& 

h n e ~ m ~  (~3-438 ~ B O ~ ~ H O ~ O  . ? y ~ e n p e n o ~ n e m m )  H c m a m ~  TW- 
r e  n - ~ x c n o  n s ~ e p e e w k ,  A N. L = N; - < N > . 

H O C T ~  HshfepeHn# .  
B nony+reHeBoM M e T o n e  n p H  n p a B m b H o t  H a c T p o g K e  npa6opa 

Bbrpes B TW- np~6opa ( ~ y n a  BCTaeJIHeTCH ~ p y 6 ~ a  c ~ C T -  
p a 3 6 p O C  AOnXeH 6brb  3HaSHTWXbHO MeHbuIe. 

BOPOM) 3BKPblBBerPCSI O T I C H ~ O R  g p b l u ~ O t 4  BO ~ 3 6 e x a ~ ~ e  n p O H - h  
B e H m  nocTopomero c ~ e ~ a  npn u s M e p e H E m x .  

Ecnn ~ y n e ~ o f i  LUTPHX H o n H y c a  c ~ e r s e ~  O T H O C H T ~ ~ H O  H y n a  

LuKanbl nm6a no ~ a c o ~ o #  c T p e n K e ,  TO oxseT cnenyeT 6 p a ~ b  co 
3HaKOM '+', e C n H  nPOTHB YaCOBOfi CTpeJIKH - CO 3HaKOM '-@. 



llpwne B c e r o  ~ e o 6 x o ~ o  o n p e n a m  nynemZ1 w r c Y e T  npn 
HanuYHH T W ~ K U  C p a c T m p m e n e M .  h a  %mOPO H a n m b  B ~ p y 6 ~ y  
p a C T B o P X T W I b  ( W ~ C T S ~ J ~ J I H ~ O B B M I ~ ~ ~  BOW) - no IIORWIeHRR BbllTyKJIO- 

r0 MeHXCcKa. %TeM H a  KOHeU T P Y ~ K N  H a U B w b  C T e ~ r n ~ ~ o e  OKOH- 

ue, iianoxwrrrb P ~ ~ M I O B ~ K ,  npoKnaLIKy  H ~ B B H T I P T ~  & ~ y  (ne o y e n b  

T~I 'O!  1. Y n a n ~ ~ b  ~ B I - ~ R ~ H ~ H H R  a cnenbx XWKOCTH c I E B ~ ~ X H ~ I X  Ya- 

CTek OKOHUeB. 

Y ' c r a I i 0 B n T b  T W ~ K Y  B npa60p c @ ~ y c n p o ~ ~ b  o ~ y m p  H a  

s e T K o e  B w e H a e  rpsau pasnena nsoiinoro n m .  
~ o B O ~ O T O M  nOnSpl i3 t3TOpa  6 (CM. PHC. 11.4) - MaXOBEFIKOM 

11 - TUaTWIbHO YPBIigTb S p K O C T b  none8 H 3 a r r H c a T b  COOTEeT- 

c~~yrorrrrrli OTCgeT no HOHR~CY.  TO H ~ M B P ~ H H ~  nponenam H e  ~ e -  
nee r n ~ ~  pas. Cpemee cina r IeHr ie  Y ~ H X  o T c q e T o B  onpenmm H y n e -  

BOB O T O l e T  No. 
A ~ a n o r l n ~ y r o  oneparrmo n p o n e n a T b  nm scex ~ ~ C T B O P O B  caxa- 

pa C H 3 B e C T H b m H  KOHUeHTpIUIRMH H RJIR OWOTY) p a C T B O w  C H e -  
~ 3 8 6 ~ ~ ~ 0 k  K O H U ~ T ~ B U H B ~ ~ .  

B b m m n m  nna K a x n o r o  pac~mpa yron noaopcrra n n o c K o c T H  
l l O ~ p B 3 a U E M  Lp , I IOCTWHTb I ' ~~ I$sK  3€iEHCHMOCTII $0 M' KOHUBET- 

pam~ C ( r p a n p p o ~ o r ~ b ~ t  rpa+a~). 
 ham^ IT0 W O M y  l"paI$Ef~y H e H a E c T H y r o  KOHUeHTpaUHlo paCT- 

Empa. 
%an mmy T ~ ~ ~ K I I ,  ~ b l ~ ~ c n m  no +opqyne ( 11.1 ) A J ~  

w o r n  pameapn ynFbaoe B p a u e H I I t ,  [d ] H ero cpenrree a a s e -  
HHe. 

LIe n b - onpenerrwrb nocroamyro Bepne UJW 3anamoro paw- 
B O P .  

. (l7penmpmnbno cnenyeT O a i a K o M m b c H  c BBeneleHaeM K pa60- 
Te 11 .) npoxomne~ue c m ~ a  sepe3 a e K o T o p b I e  eeuxec~~a  c o n w  
e o m e ~ c ~  n o ~ o p o ~ o ~  ~AOCKOCTII n m p H 3 a m a .  Tame eelsecTea 

na3eana gn~wecm a 5 ~ m - h  
B n W r W L  BeLIleCTBBX, TaKHX, H a n p k f M e p ,  KaK B o U a  H C T e m o ,  

B 0 6 W i H b I X  Y C I I O B ~ X  H e  npomxomi'T nompoTa MOCKOCTH nompn- 
3eum. Omia~o B M ~ ~ ~ H T B O M  nme H a m  B e l u e m m  n p ~ 0 6 p m a m ~  
cnoco611oc~b B p e l U a T b  nJIOCKOCTb nantlpHaUHH. 3n> SZBJleHE9 Ha- 

3-A WKTOM earwnesx, OHO ~ a 6 m o r y s m a  B nm6b1x npoapaqabrx 
B t 3 U e C T m x :  T ~ e p n b l x ,  IWIAKSSX H raci006p3~b1~. 

Korna CET p a c n p o c T p m e T c R  sepes ~ e u r e c ~ s o  ~ u o s ~ b  ~ a -  
npweam M a r H m x o m  nom, yron n o B o p o T a  ero ~JIOCKOCTH nom- 
pr3aumi y4 06ycno~ne~~b~ i t  M ~ ~ I ~ I I T ~ ~ ~ I M  &&KTOM, onpemm- 
emg =K 

B s e ,  L - n y ~ ~  c-a B BemeCT-  

' H  1 :G",",:CT~ M a r u m o m  ~ORI I .  ~IOCTORHH~ Bepne cia- 
BHCET OT CBOBCTBa E1[18CTBB H B HeKOTOpOfi CTBIIeHkl OT NfE- 

R ~ I  BOI~RLI c m a .  
Hanpaanrnne M a m m o m  B p a m e R B R  m o c ~ o c ~ a  nowpmamca 

Z U I B E I C ~  TOJI~KO OT x i a n p a n e H m  M a r a a m o r o  n m  a H e  ~BBHCHT OT 
a a n p a B n e n m r  pacnpocTpeurem c ~ e ~ a  . T~K, ecnn mocxonompn- 
3 6 8 a H ~ b d i  CBW I I W X O m  Pep83 OllTEWeCKEI aRI.BBEIOe B 8 U e C T B 0 , n h  

: M e u e m o e  B M B ~ H ~ O M  nme, TO H ~ M ~ H ~ H E ~  H a n p a B n e H m  nocnee  
ReIW R p R B e n e T  K TOMY, 4 T O  B B b l p e H F U f  l&l'f5I pe3ysIbTRWW)JWrO 



amenaTca n H u  m a K  yrna % , a i a K  xe yrna e c T e c T B e m i o r o  

IIOBOpOTe MOCKOCTH nOJWpK3auKH ye O C T a e T c R  6e3 HEMeHeEHSI. 

no xanpaanwm M a r a m o r o  B p a m e x i m  nnocmcm n o m p H -  

B C ~  ~ ~ T m  U ~ ~ T C B  H a  n p a w B w m m I l I B e  (nwmarenwble) 
H n e ~ o B p a w m m r e  ( O T ~ I I C ~ T ~ J I ~ H ~ R  ). Hanpamw~e B ~ ~ ~ H E F I  nno- 
CKOCTK nanapnaaum O I I ~ ~ A B N I ~ T C E I ,  ecnn C M o T p e T b  monk H a n p a B -  

n e H m  M a r w r r i o r o  nona: n p a w B p a r a a r o n m e  ~eruec~m aparaaro~ mol 
C K O C T ~  nomp1138um no q a c o B o f i  c T p e n K e ,  n e 8 o B p a ~ a x o u r x e  - npo- 
TEB. 

OllMCAHME YCTAHOBKM 

Pac. 12.1 

K m n e ~ c a ~ o p  C o c T O E T  E13 ABYX K M p U e B b I X  KJIKHbeB -- Hellon-  

smmioro n p a B o B p a u a m w e r o  a n o n s m o r o  n e B o B p a ~ u a r o r r r e r o .  nepe- 
M e w  n o n s m a i b r t i  ~ H H  n e p n e a n a I c y n s p H o  K o n T w e c ~ o 2 1  oca npe- 
Gopa, MOXHO CKOMlIeHCHPOBaTb .Q06021 nOBOPOT nnWKOCTW n0JWpH- 

 arm^ B H c c n e n y e M o M  B e u e c T B e .  

nonapaaa~op 5 coc~om a3 UBYX r a c ~ e ~ ,  M o c K o c T a  KOTOP~IX 

P, N P (PMC. 12.2) 06p-T M e K W  ~0608 H ~ ~ O & I I I O B  YrW d . 2 
npti n p o x o x n e H m  n n o c ~ o n o m p w ~ o ~ a ~ ~ o r o  c s e T a  sepes T a K o f i  no- 
mpaamop B none apeurn o K y n a p a  npkf60pa 0 6 p a 3 y e ~ ~ 5 1  f l ~ a c ~ e ~ c -  
B ~ I X  nom cpametrm. 

B 0 6 ~ ~  c w e e  a Al a $ K O I ' I ~ ~ B H H R ~  npony- 
IIteHHblX IC~XUJD~ q a C T b I 0  l lOJ ISpH3aTOpa  5 ,  y w r  p a 3 n H q H b l  (WO 

B-o H3 pac. 12.2, me T - c e e T o ~ o i i r  s e m o p  naumiuero nno- 
C K O n a R R p H ~ M H I I O P O  C B ~ T ~ ) ,  C ~ ~ A O B ~ T W I ~ H O ,  PaEUIHYHblMH 6yr[y~ H 

R p K o c T H  0 6 0 ~ ~  nOJIefi CpaBHeHHH. R ~ K O C T H  n O n e t  ST- paBHblMH, 

e C n M  IIilOCKOCTb K o J I e 6 a ~ H h  CFETOBOrO BeKTOptl  A YCTaHOBRTb 
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Pnc. 12.2 





4. O ~ C H R L L ~  npAHUELII ~ 6 o ~ b 1  KOMReHCaTOpa.  
1 5. i l y c ~ b  B O T c y T c T B H e  M a m m o r o  n m  nom cpamienm ca- 

X a p H M e T W  yCTaXOWIeHb1 H a  OJlHILaKOBylO XpKOCTb. Ka~asr mpr- 
6 y m  H a h n a ~ b c r r ,  ecna Y e p e a  conaom n p o r r y c m T b  n e p e M e m b a  

TOK LIOCTaTCRHO MaJlOk S ~ C T O T ~ I ?  

Penax~op E . ~ . C T ~ H ~ ~ B H Y  

Tew. penamop H.M. B o p o ~ u o s a  
K o p p e ~ ~ o p  E . A. X a n a H 

nonn~caao B n e Y a T b  7947-fY83r. 
~ 0 p ~ a . i .  60xP4 1/16 0 6 b e ~  5 n.n. YY.-II~~.JI.  $5 
T v  1500 3K3.  U e ~ a  30 K O ~ .  Man. & 002-1 
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