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rloY?oiKeaugl ~ e . l e o t j ~ , e ~ ~ ~ i ~ a ,  saTeM npu :IpyroM. ,7~.?n rlo~brrue- 

llMFl 'TOYHOCTU T C J ~ O ~ ' ~ ~ K T ~ ~ H  pCI<O~ICl1A~CTCF! nepehlt.ll[aTb k1;r 

TaI<Oe paCCTORHklf2 3, q~06b i  YBe;JM'leHHFJ (31 M fi2 El O A O U Y  nO.JIOXC- 

V U R X  K a K  MO;$ItIO B O , ~ ~ L I I C  OT21l~l1!;lc'IMc'b ,TPFI' Ol' ,l[pyra. 

B Icaxjonl rronoxeFnrkr ~ e , ~ e o 6 h e ~ ~ ! ! ~ a  O T C ' I W T ~ T ~  LIIIC.:IO He- 
n e w 6  rrrKa.,TbI .r tgHhi, coona ,~amr .n~~s  c* Ke.lt,l\r q!icL~ol: : J . P , ~ ~ H M ~  

ilpeF~h~e.reofi rrrrza.1Lr. O ~ ~ o u r e s ; . i e  .;.r,:::; .;rrcc-:i -(a;." .~ti~ei.iirot> ?Be-  

.~I!I1IeHlTe PI PI fi:! CO0TEleTCTBtjHHO. 

~ T I I  ~13AleF)eHLIR nponetrarh ~ i .  lif.'HC!t? -rpv.x pas , l , r~  oriovx 
r;ono>r<e~~r~ii. 

Onpene.ii~b pennqennn ri 13: 1% liepeMerlrttHw ,reaeo6ae~- 
Tnea A, B ~ I ~ I M C . ~ I . I T ~  no (1)0phfy.~~t> (2.2) 7 a . ~ ~ ~ e ~  @ O K Y C I I O ~  pac- 
Cl-ORHMt? f'. 

I l o r j e p ~ y ~  ~e , ,~ t cc -~ r i , be~ ,~w rla leir', !l!it<'!'o[)H-.!h w e  ;Isr,,fepeHlIn 

liHOi4h M Rbl'l'rl;.lllTI~ I:CI',i?J[HCI' $CII<~C.HOC I)2:'CTORFII;C f. 

I4:c noLl:;qepHbrs :iiia~re~r~lii f' I I  f riakri: c p e . ~ ~ t ' e  3'-!aWHRC. 

~I3i.li'sp3'311'it> !> M ~ C L I I T ; ? ~ ~  01I'l~li'IeCK~iO ('N(.'RIy ' I . ~ ; R ~ o ~ % ~ K T M -  

ca rrij:lolrt.tlHrfe rL.ranaslx rpoligcof: 11 i'nzrrilrb!..; nnc3-~cosreii OT- 
HOC1,ITellhllO PC'PIIJIiH!tI C!r0 ~l~~ . ' I , ?n~ i l lT~~bHi )a  JIMH3b;:. 

Y C T ~ H O E P I T ~  ~auGo.!ibl;lee paccro9:nitl ~ e . ~ i e o 6 a e ~ r 1 < s a  OT 
n p e ~ ~ e ~ ~ o f i  mKa.?hI, npcr r ~ o ~ o p o ~  EO~!;TG?K:T;~ n o i i y ~ u ~ b  rreTl<oe 

nsofipa>t<eaue 3 ~ 0 k  LuICanLI ti no.~e 311ex)rn , ~ I ~ T I ~ I .  IIpoc.ne~li~1, 

sa rergr, Y T O ~ ~ I  O C ~  p c i i ~ e p a  ~e.neo6aerc~tina coenas.ana c 3 a ~ -  
H ~ B  r n a ~ ~ o i i  nnoc1tocn-m. 3 a n n c a ~ b  no.nOjKeF1MR n p e ~ e ~ a o i " ?  
micanbr, pekrepa ,re.neofi,beri~~Ra 11 ~ 3 0 6 p a x e ~ ~ n  ( ~ r y n ~ ) .  M s ~ e -  
p e H c r R  npo,qe.na.rb He IfeHee Tpex pas. 

A~anorPls~yrn  onepanurn noBTopurb H e  &reHee s e M  rrnn nRTi? 
p a ~ n ~ ~ ~ r r b r x  n o a o x e ~ ~ f i  ~eaeo6-be~,runa OTHocuTenbfro npeAMeT- 
~ 0 i i  IEIKadlbJ, DIlulOTb JO HaPiMeIlbIUeTO PaCCTORHMR er0 OT npeA- 
~ e , r ~ ~ o i i  irrKa;lbr, nprl IroropoM e u e  B O ~ M O X H O  nonyrlwTb p e 3 ~ o e  

r 1 3 0 6 p a ~ ~ e ~ n e  rrpen3leTa. 3 ~ a ~  no.noxeaae rnanrrLrx rrnocrioc~e~i 

T ~ J I ~ O ~ ~ € ! K T W B ~ ,  RhlYMCJIMTb ;TAR KaXAOrO C.JIyqalr C p e n H H e  3Haue- 

H H n  O'rpc3KOn S H sf (CM. PMC.  2.2). Y ~ ~ A R T ~ C R ,  YTO CYMMa 06- 
paTHb1.Y Be.lUYllH STMX OTPe3KOB 0,7I!HaI<OElI BO E C t X  C.n)'qaRX. 

~brrro;lner.ae 3TOr0 YCJOBMtI  CRU;leTC!;lhCTRYCT 0 CIIpaRelh?PIBOCTki 

@Op~yJIbl (2.1). 
B ~ I ~ H c J I M T ~  jb75! Kaxaoro cnysaR c@o~yc~ioc pacclonaue w 3a- 

Tew ero cpesrree s ~ a s e n u e .  I l o c n e ~ ~ e e  C P W B H N T ~  co ~ H ~ Y ~ H W ~ M ,  
JlOAyYeHHblM E nPeAblA)'UeM 3aAaHUU. 

~ O C T P O H T ~  F ~ ~ $ H K  3aBHCMMOCTki S' OT S 
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1, KaK npaKTI4YeCKH MOXHO Ulli)C','le:!ll'Tb ( [ I O K Y C H ~ ~  paCCTORHlle TOHI<OR 
pacce~namLLLea nrl~3b1? 

2. KaKne nap" ~ a p n ~ ~ ~ i a . , ~ b ~ ~ b ~ s  ToqeK ( t ' F T .  HH' PI KK')  5iB;IRK)TCH C O -  

I ~ ~ R X ~ H H H ~ ~ U ?  
3. ~ O C T ~ O L I T ~  ki306p2jKe~H~ a ~c.leo6beKri4ne, ec.11: Iipelxer ~axon14rcr1 

nteH<a\r nepentrMu rnaaHbl>l @ o ~ y c o u  rc rrepeut~er"~ r.'ia~i;oR n;IOCKOCTbIO. 
4: n o c ~ p o l l ~ b  X O ~  nyqeii E CwcTeui! Ko:r.>ilMaTop - ~ e ~ l e o 6 i , e ~ ~ M B  - a>-- 

rra. ecnn npejlMeT H a X O ~ H T C A  3 ~0Ka . lb~ok l  II~IOL~KOCTII K0;i;iMRl;lTOpa. 

j. Hafi~rr nocTpoeHtreh1 !io;roxet!rri. Ita,pn!!tiznbxbIx TilrieK F, F', H II jY' 
2 . Q R  CHCTeMbl, C O C T O R L U ~ ~ ~  M3 ,lBY?; I10.'IO~~lT~JlhiIbl); 70HIiIiX .i:11!3, eC.lI! $0- 1 3 
I;ycHoe paccToflHrlf! o ~ ~ o i i  nui:"bi =- - 5- d, j ~ p )  roR f 2 =  ---d 2 (d  - DaccTori- 



no O T H o u e H n t o  K H a n p a s n e H u m  nanaroruero nyqa. Yron oreno- 
HeHMR 6 ~ ~ B M C M T  I O T  yrna n a n e a n r l  i, n p e . i I o ~ n r r m r r l e r o  yrna 
n p M 3 M M  A, a T a K K e  OT B e r r l e C T B a  i IPW3MbI I4 A,TIMHbI BOJIHbI 

C B e T a .  
MOXHO n O K a 3 a T h ,  YTO n p U  CMMMeTPnYHOM I IPOXOKf leHUM 

C B e T a  Y e p e a  n p n 3 M y  OTKJIOHeHWR U M e e T  M M H M M ~ J I ~ H O ~  3 H a -  

s e H n e  dMHH. B  TOM c J I y q a e  n o ~ a 3 a ~ e n b  n p e n o M . n e H n r r  n onpe- 
n e n R e T c R  aop~ynof i  

Bsene~ne.  K ~ K  U J B ~ C T H O ,  n o ~ a 3 a ~ e n b  n p e n o M n e s m  xapame- 
p w a y e ~  o n T u z r e c K u e  c~oficrsa B e u L e c T s a  u n p e n c T a s n n e - r  c060ii 
O T H O U e H M e  CKOPOCTU C B e T a  B B a K Y y M e  K CKOPOCTU C B e T a  B R e U l e -  
croe. OH o n p e , q e n R e T c R  i i a K  O T H o u e H u e  cutiyca y r J r a  n a n e H n n  
cocra K c n H y c y  y r J l a  n p e n o M n e H M r l .  

I l o ~ a 3 a ~ e n b  n p e n o M n e I r u r l  sasucl-IT K a K  OT C B O ~ ~ C T B  c a M o r o  
l W i U e C T B a ,  T a K  M O T  AJlMHbI BOAHbI C B e T a .  ~ ~ B U C M M O C T ~  n O K a 3 a T e -  
JIR I Ipe J lOMJ leHUr i  O T  AJIMHbl BOJlHbI HOCMT H a 3 B a H B e  ducnepcui~ 
CBt3Ta. 

B n a ~ ~ o f i  p a 6 o ~ e  o n p e n e n R e T c R  noliasa~enb n p e ~ l o M n e H n R  
C T ~ K . T R H H O ~ ~  n P U 3 M b I  AJIR C B e T a  P a 3 , 7 U ~ H b I X  AAMH BOJIH. Mcnonb- 

3 y e I v l b i ~  3 A e C b  M e T O A  OCHOBaH H a  M3MePeHMN yrna H a M M e H b l r r e r O  
o T K n o H e H m  n y Y a ,  n p e T e p n e B m e r o  n p e n o M J r e w M e  B ~ p e x r p a ~ ~ o i i  
n p u 3 ~ e .  

 TOT h!cfTOA 3aKJ I IOYaeTCR B CjIeAYEOUleM. ~ Y C T ~  Jlyq C B e T a  
n a n a e T  l I O n  HeKOTOPb lM Y r j l O M  i (PMC. 3.1) H a  r p a H b  npM3Mb1 ,  

r i p e n o I v ~ f i ~ ~ o I u ~ g h  yron KOTOPOII A. El p e 3 y n b ~ a ~ e  :~ayx  n p e n o M -  
a e ~ ~ f i  a b ~ r u e n u r u i i  113 n p i l 3 ~ b 1  nys c s e T a  o T K n o H n e T c R  H a  yron 6 
18 

T ~ K N M  0 6 p a 3 0 i ~ 1 ,  ecnn t l a ~ e c ~ e s  yron A ,  TO onpeF , e n e H u e  no- 
~ a s a ~ e n r l  npeJ lOMJIeHMFl  n p M 3 M b I  A.VR K ~ X A O ~ ~  D J N H b I  C B ~ T O B O ~ ~  
BOnHbI  CBOAMTCR K N 3 M e P e H M t o  COOTBeTCTBYIOUlerO yr3a a,,,. 

~ ~ B M C M M O C T ~  I I O K a 3 a T e J R  npe.rlOMJIeHNR OT AJIMiIbI BOJlilbI 
C B e T a  nO3BOJIReT  M C n O J I l 3 0 B a T b  T p e X r p a H H Y W  l l p f t 3 k l ~  I3 K a W C T B e  
C n e K T p a J r b H O r O  npnGopa, C l7OMOIubKl  KOTOpOrO l 1 3 u l r l y ~ ~ H M e  N C C J e -  
A y e M o r o  n c T o w u K a  c B e T a  p a 3 n a r a e ~ c ~  B c n e t c T p  no a .w iHah l  
BOJIH. 

O n ~ a  n3 O C H O B H ~ ~ X  x a p a I t r e p w T u K  c n e K T p a . q m o r o  11pw6o- 
pa - y r n o B a R n M c n e p c M e.  OH^ x a p a ~ ~ e p m y e ~  cnoco6- 
H O C T ~  npaGopa n p o c T p a H c m e H H o  p a 3 , q e n ~ ~ h  n y s m  J I Y V ~ ~ ~  pas- 
JIUYHblX AJIUH BOJIH. Mepofi ~ M O B O ~ ~  fiMCnepCMM Rf).ilReTCR OTHO- 
r r r e H n e  69/63L, rne 6'9 -- y r n o B o e  p a c c T o R s u e  M e x , q y  ,TBYMR cne1;- 
T P a J I b H b I M U  JIMIINRMM, OTJIM'IalOUIMMUCR no AJlMHaM R O n H  H a  ah. 
n J I R  ~ p e x r p a ~ ~ o f i  n P M 3 M b I  y r n O B a R  A M C n e p C H R  B ~ J I M ~ M  yrna HaM- 
M e H b U I e r O  OTKdOHeHI lR  paBHi3 

rne B e n u s e H a  8n/83L ~ a s b r s a e ~ c ~  ducnepcueii seqec~sa.  
B s a ~ n m q e ~ u e  p a c c M o T p u M  B o n p o c  o c ~ o p o c ~ n  pacnpocrpa- 

H e H n r i  c B e T a  B ~ n c n e p r n p y r o ~ e i i  cpeae, T. e. B cpene, y ~ o ~ o p o i i  
n O K a 3 a T e J I b  I IpeJIOMJIeHMR 3 a B U C U T  O T  AJIMHbI BOJIHbI 12 (A). 

O ~ ~ O B ~ R  u r p y n n o n a ~  C K O P O C T M  C B ~ T ~ .  B n11c-  
neprupyI04efi C p e n e  C B e T  C pa3J lNYHbIMM AJ lUHaMM B O n H  I l a C -  
n p o C T p a H R e T C R  C p a 3 J I U r l H b I M U  CKOPOCTFI MM. A ~ ~ C T B U T ~ J I ~ H O ,  AH)- 
i j a ~  > r o H o x p o ~ l a T ~ l ~ e c ~ i l R  COCTaI3J IRH)UaR c 1 3 e ~ a  p a c n p o c T p a l m e . l -  
CH CO CKOpOCTbK) 



C K O P O C T ~ ,  OnpefleJIReMJ'IO 'COOTHOLUeHMeM (3.3),  Ha3blBalo.r 

gasosoa; oHa s a p a ~ ~ e p u 3 y e ~  c ~ o p o c ~ b  pacnpocTpaHeIIuR onpe- 
l e n e ~ a o k  @a3b? M o H o ~ ~ o ~ ~ T M ¶ ~ c K ~ ~  C B ~ T O B O ~ ~  BOJIHbl. 

Am6asl peaabllasr cBeTosan BojlHa npenc.ratlnRe.r co6oii cy- 
~epnO31~1~MIO blOHOXpOMaTMqeCKkiX COCTatlJIRWLLlMX C f l n M H a M M  
bOnH '0.r Ah .TO h+ Ah (ee Ha3blBaloT nO3TOM)' ~'pylTnOfi 

h 0 . n ~ ) .  q e ~  ?ileHee ?AOHOXPOMaTMqeH CBCT. TeM UMpe - Y Her0 

YTOT Cllf?!i.l.pa~lb~hl% IiHTepBatl, li ~ a o 6 o p o ~ .  
TaK K a K  5 ~l l~neprkip) ' lO~€f i  Cpe,Te OTaeJbHble COCTaBJIR!O- 

i4Me K'pyEnbI B O J H  I ) a C R P O C T P a H R I O T C R  C Pil3.rlMYHblMM CKOPOCTR- 
V I M ,  To (t)opna ;1ro6uro cuelolioro Mh1nj'~TbCa c Te.reriuev spehte- 
k i  13 6 y j e ~  I . I ~ M ~ I C I ~ S ~ . T ~ C > I .  . % I ~ I < C ~ ~ M ~ M  pacnpeile;leHm 3 ~ e p r ~ ~  

i ;  cue-rcsowl !i1~1n!;nbce coellaJae'r c era ~ U ~ I - I T ~ O M  'TRX€C'rM>>, r ~ e  
arvlnjlkr,ry,qa pe:3!,JlbTwpymwero h-o.rreBa~~n~ MaKctiManLIla. 

K ~ K  co1,aaa.n Psaeii, criopoc-rb, c ~ o ~ o p o i i  pacnpocTpauReTcn 
Il2tiCMM~M ~;III:IHTYAM rpynnbl BO.:H, onpe,.ie.qneTcR tpopb~ynoii 

C n e ~ o ~ a ~ e n b ~ o ,  qeM 6onbILIe nacnepcMR BewecTBa (dnldh), TeM 
6onbme rpynnoBarr C K O ~ O C T ~  oT.nMvaeTcR OT (pa30~0fi. 

M T ~ K ,  3HaR 3aBMCMMOCTb II (h) ,  MOXHO OIIPeAeJIHTb 3aBHCii- 

WOCTb (t)a30~0fi CKOPOCTM OT JJIHHbI BOJIHbI (T.  e. 3aKOH AKClleP- 

CMM cuera jJrx aa~rr~oii cpenb~) M rpynlrosym C K O P O C T ~  cBeTa. 
O I l M c a ~ k i e  YCTaHOBKN.  3 T a  p a 6 o ~ a  BblIlOJlHHeTC5l H a  rOt1Pilr- 

~ e ~ p e  - npu6ope, ~ r p e ~ r ~ a s ~ a s e ~ ~ o h i  nnH T O Y H ~ I X  ~ 3 i v e p e a ~ f i  

YmOB.  
O n ~ u q e c ~ a ~  cxeMa roHnoMeTpa ( B M ~ C T ~  c ~ccne jyen~o i i  

llp!43310fi) npllBefieHa Iia P M C .  3.2. Ha PMCYHKe ~ 3 0 6 p a ? K e ~  K0.Q- 

n m a r c ~ p  I ,  B nepen~ei i  @or<a.~b~oii nJIOCKOCTFi KoToporo pac- 
IIOJC,i:<CHB Y3KaR UeJb. IlCCJeflyeMaR IIpM3hfa 2 M 3PMTeJIbHaR 

~ p 4 6 a  3, B (t)o~<a~!b~ofi IlJlOCKOCTM 0 6 a e ~ ~ ~ r ~ a  ~ o ~ o p o f i  obpa- 
3ye~cn 11336paiice~lie B X O A H O ~  u e n u  KonnmaTopa. E c ~ w  cseT 
COaepXI!T HeChOnbKo &JIMH BOJIH. TO 06pa3yeTCR p R A  ~ 3 0 6 p a -  

~ K ~ H M I ?  UeJIM, COO'TBeTCTByK.)~MX 3T1iM AJIMHaM B O J H  ( A u N ~ G ~ ~ u -  

~ b i u  C ~ ~ K T P ) .  H a 6 n m a e ~ ~ e  3a CneKTpOM BeAeTCR sepe3 OKyJlRp 

~pybhl.  
20 

O ~ y n R p  3p~~eJb l lo f i  ~ p y 6 b 1  C H ~ ~ I K ~ H  at?TDICORAU&a~UOUHb1M 

~ C T ~ O ~ C T B O M ,  nO3BOJIRIOLUMM YCTaHaBJIMBaTb OCb T P Y ~ ~ I  C T P O r O  , 

nepne~nUKynRpH0 ~-ie~o,ropoh nJlOCKOCTM, HanpaMep rpaHa n p a j -  
MM. ~ ~ M H U M ~  A ~ ~ C T R I ~ R  3TOTO ~ C T ~ O ~ ~ C T B ~  3aKJIkO9ae~cn B CJIe- 
AylOUeM. J l a~nos rza  4 ocneruaeT 11po3pas1161ii KpecT H a  IIAaCTMH- 

Ke 5. IIpomenru~e sepe3 Hee ~ y s u  oTpaxaloTcR OT nonynpo- 

Pnc. 3.2 
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O TFIPSI rh iuem KO.il.liI:\l?lTOpa ( ~ a  UINPNH):  Oh3Jl0 0,2 MA) 
If npotlepllrb pa6HOMepHOCTb OCHeLI(eH8R ee. ~ O B ~ P H ~ T ~  CTOAUK 

C. nprr.1~0,"~ o n6noxerrue, n o r i a s a ~ ~ ~ e  Ha puc. 3.2. noeopasusan 
3puTe.abH) H, T F Y ~ ~ ,  01 bICKaTb U B ~ T I I O ~ ~  CneKTp. C @ O I < ~ C M ~ O B ~ B  
i;O.lJlMMaTOp BkIHTOIl 2 (CM. PiIC. 3.3) U )'MeHbLUaR UrMPMHy KOJI- 

, ' ~ ~ n ~ a ~ o p h u i i  WenIl, nonysaTb sePrme Y ~ K M ~  J IMHUM cnempa.  
2. l l o sopa~ r r~aan  CTO:IMK c n p ~ s h ~ o f i  u H ~ ~ J I F O A ~ R  3a nepeMr- 

rue;IpIeM o j ~ o i i  I:,< n u ~ n i i  cnempa, l-raii~a TaKoe no.noxeal.re 
;Ip113MbI, ! I p M  horoponl JIUHMH OCTBHOBMTCR.  TO IIOJIOXeHble 3r- 
~ e 4 a e ~  !r.ly HaliMeHbUIeIO 0TK.rlOHeHHR AJIFI A ~ H H O ~  JIAHMII. 3 a -  
1eM nOHOpOTOM .?pil~eJIh;10ii ~ p ~ 6 b 1  CORMeCTMTb U e H T P  BU381)H3- 

ro IipecTa c cepelrriuofi nnHuu. 

3a~pe!lIltl ~pq.6)'   MITTOM OM l o ) ,  TIQaTeJIbHO C@OI<}~CRI)OB~T~~ 

.IMriUIO (B!<~ITOM 5) 11 IlIlOM3BeCTN 6onee TGYHOe c:)nr\leueHr?e 
i~M3MpHOTO Kprcra c ee cepenb~~oii ( B N H T O M  1 2 ) .  rJoc.~e 3~01-o 

cnenaTb oTcser n. no mrtane nr,iuBa. 

 TO m ~ e p e ~ a e  noBTouvTb Ile MeHee Tpex pas.  
3. A ~ a n o r ~ r l ~ y m  onep:lrlma rrpr.uenaTb Ann nRTM iiau6o.nee 

1lIiTeHCMBHbIX J U H U ~  CneKTpa. 
4. B ~ I B ~ C T M  nPM3My 8.1 X O l a  n y ~ e f i ,  nosepll) rb 3pMTe~bHq7t0 

7 ~ ~ 6 ) '  HaBCTpelly K O J J M M a T O p y  I4 C0BF~leCTll'rb ZelITp BN3MPHOTO 

hpeCTa ~p!.dbl C c ~ P ~ , Q M H o ~ ~  1 1 3 0 6 ~ a l ~ e ~ N R  K O J I ~ I U V I ~ T O P H O ~ ~  WeJIH. 
C H F I T ~  oTcqeT ao no uliane n m 6 a .  3 r o  1 . 1 3 ~ e p e ~ ~ e  T a m e  no- 
  TO PUT^ H e  hIeHee Tpex pas. 

5. B bI1l I i  C.II e H M FI. M3 Pa3HOCTM OTrleTOB (% N ac ( C M .  3a- 
MerlaHtje n KOHUC npexbrnyuero 3 a f i a ~ ~ ~ )  sbrsricnmb b,,, SnR 
~ a x x o G  .nl:HMM cnempa M no @ o p ~ y n e  (3.1) -- CoorneTcrnyIo- 
i u ~ e  c!lalieaaH no:ia3aren~1 npeno~,rne~14~1. 

~ O C T  ~ O M T ~  r p a @ a ~  JaBMcmocTu n o ~ a 3 a ~ e n s  npenohl.ilea:m 
OT AJIMHbI BOJIHbl CBeTa,  n (k ) .  

b'icnonb3yn irie.nTble .IEIHNN P T ~ T M ,  S ~ I Y N C J I I I T ~  I.TR H U X  y-.rlo- 

DyH, ,TMCnepCMH, ~ ~ / ~ h  1: YZA. ULIHIUUK.  BbIYki~de~Hb~fi pe3)'.'lb- 

T a T  CpaBH:ITL C TeOPeTHqeCKMB.1 3HarleHMeRI, n0.1~9eIIHbl~l no GO?- 
r\lyJIe (3 2 ) .  n o  @ o p ~ y n e  (3.5) B ~ I Y M C ~ M T ~ ,  ~a CKO.?~KO n p o u e ~  
TOB ornMsaeTcn rpynnosaR C ~ O P O C T L  OT (?a3o~ofi ,TJR 3ene~afi  

JIUHMM PTYTM. 



WCCJIEAOBAHUE IlOrJIOlQEHCIFI CBETA 

06b19~0 H C C J e f i y e M O e  B e W e C T B O  6 e p e T c R  B BH-Te n J ~ o C t i o r I d -  
p a A J I e J I b H O r 0  CJIOR. ~ P H  3TOM Y a C T b  CBeTOBOrO n O T O K a  I ICnbITbI-  

l j a e T  O T p a x e H u e  H a  ero n o s e p x H o c T R x ,  T a l i   TO y M e H b u e H u e  
NHTeHCUBHOCTH C B e T a  nPOWCXOfiNT H e  TOdJbKO 3a C q e T  n O r ~ l O W e -  

HNR, HO N 32 crIe-r o ~ p a x e ~ u f i .  C y s e T 0 . w  not-~eneero s@@eera 
s a s s c n M o c T b  ? r l e x a y  n p o n y c K a e i \ l o c T b m  D u ~ 0 3 @ @ u u ~ e a ~ o ~  n o -  

maueswsr k r?MeeT, I taK n e r K o  n o ~ a s a ~ b ,  cnenymqufi sun: 
D = (1 - r)z e-a:, 

(4.3) 
, r -- K O ~ @ @ M L ( U ~ H T  O T P 2 X e H H H  K ~ X H O ~  n0BeP;Y:IOCTM; 

I - T o a q a H a  CJIOR B e u l e c T B a .  

B 3~0fi p a 6 o ~ e  H C C ~ l e A y e T c f f  C I l O M O U b l o  @ O T O M ~ T ~ ~  I l O r A o -  
qeliee c s e T a  B T B e p n o M  u XMAKOM B e w e c T B e .  
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Onwca~we npniiopa. B paBo~e ~ r c n o ~ ~ 3 ~ c ~ c s  @oroverp 
OM-56, o r ~ ~ w r e c ~ a n  cxeha h O T O p O r O  i l O K e 3 a H a  H a  pwc. 4.1. 
,qecb  1 -- . l a h f n a  O C B e T H T e J n .  % -- K O H n e H C O p b l ,  :( - l l C C . t l c l ~  

C h l o e  B e U e C T B O ,  # - U3hf*it".PMT".7bHM" 6apa6a~b1, perJ'JTltp>K)Uf'Ie 
p e . q n q u e y  o r n e p c r ~ a  Da3XBHX<HbIX i \ ~ a @ p a r u .  5 - O ~ % S K T H B H .  

@ ~ n b ~ p b r ,  Q - OKYJIRP. 

,Qsa n y s K a  c s e T a ,  B h t x o f i R m u e  u3 o c B e f s r e n R s  n p o x o n R T  ye- 
pe3 o T s e p c T u u  ~ u a @ p a r v  u ~PI IBOHRTCR 3 a ~ e t ~  B COIIPUKOCHQ- 
B e H H e  C nOMOIUbKl  n p I l 3 H  M ~ N ~ P N ~ M ~ I .  B nOl?e  3 p e I I l l R  O K y n R p a  

0 6 p a 3 y I 0 ~ C R  nsa nosn c pe3~08 r p a ~ ~ u u e R  (rpa~tb 6 H n p H 3 ~ b 1 ) .  

I lpu  TOM ,zeBoe none c o s ~ a e ~ c n  npasbut n y s I c o % r ,  npaaoe- 
3%BblM.  

M ~ M ~ H R R  R ~ J T B Y U H ~  O P B ~ P C I U R  ~ a x ; r o k  ;~wa@parm~,  VOXHO 

Me,HRTb R p K O C T b  IZaX$CJTO !lCJ.lR.  TO a a € T  8 0 3 h I O X B O C 7 b  npo- 
U$BOHHT~ @ O T O Y ~ T P H ~ ~ C K O ~  c p a m e H u e  s ~ ~ e u c u s ~ o c ~ e i i  OBOHX 
CBeTOBbIx  n y q K o B .  Ecnu OAHH n Y q O K  H M e e T  M e H b r U Y I o  HHTe l l -  

CIlBHOCTb ( H a n p ~ M e p ,  113 -3a  ~ O ~ J I O W ~ H R R  B WCCneAYeMOM E e w ?  
C T B ~ )  , TO, U 3 M e H R R  OTB'2PCTMe n H a @ p a r ~ b l  H a  n y T H  npyroro 
n y ' f K a ,  M O X H O  Y P a B H R T b  RPKOCTll  0 6 0 ~ ~  l l ~ ~ l e f i  If no B e n H s U H e  

113MeHeHHR OTBepCTU R r)TrpeJle,lNTh O T H O W e H H e  ~ I H T ~ H C U B H O C T ? ~ ~  
O ~ O U X  n y s K o B .  
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CICCJlEfiOBAHME IIOTJIOUIEHMS CBETA 

B e e n e ~ ~ e .  O n u ~  nosau~~eser ,  YTO n p o x u a s i  q e p e s  n:o- 
doe BeWeCTBl>.  I lCnbITb lBaeT  B  TO^ UJIN N H O ~  C'TeneHN nOT.rlOULi- 

IrHe. ~ ~ O C J I ~ ! ~ H ~ ? ( ? ,  KaK npaBr-inC!. U M e e T  c e i l e ~ ~ u ~ ~ h l ?  x a p a K T e p ,  
'1'. f.?. 3aBMCM1' OT 3;7NIlhI BOJIIlbI CBeTa.  

Ilpw npoxoxneswa c s e T a  ~ e p e s  o ~ ~ o p o ~ ~ o e  u e q e c T u o  rrHrreii- 
(?UHHOCTb CReTOBOrO nOTOKa )'MeHh!lIaeTCR C PaCCTORHMeM .Y no 
: . > I < C I I O ~ \ ~ ~ I U ~ ~ ~ J I ~ ~ ~ O M Z ;  3a1io~y: 

/ ;.: 1 e - & X  
o r (4.1) 

r *xt' k -- ; ~ I i ~ ~ e h H b l i ;  K O ~ @ @ I ? U H ~ H T  I l O P J O u e H H F !  (cdt-'), 3aB4ICR 
LUVB OT n p u p o j b I  B e u e c m a  N OT z n U H b I  BOJTHEI c B e T a  I,. 3 a s u ~  
C ~ M O C T ~  h (A) o n p e a e - r l s r e ~  crlemp noanoujemx semecma. 

H e r ~ o c p e a c ~ ~ e ~ ~ o  ~ s ~ e p ~ e u o i i  senn~ru~ot i  B n a ~ ~ o k  pahorc 
2 a n R e r c n  n p o n y c K a e M o c r s e u e c T s a  D, K o T o p a s r  p a m a  
OTHOWeHITIQ UBTeHClIBHOCTU I I p O u I e z u I e r C  C B e T a  I K I!HT~H&BEO- 
CTH nazamuero c B e T a  10, T. e. 

I D---. .  
1. (4.2) 

3 r a  B e a a r I s H a  zms aamoro 8 e u e c T s a  ~ ~ S I I C N T  OT nnMHbI  s o n -  

AN c rceTa .  

0 6 b l Y H 0  N C C ~ 7 e a y e M O e  B e U e C T B O  ~ ~ P ~ T C R  u BH;Te r I n o c # o I r a -  
p a J ~ e J I b H O r 0  CJIOX. n p U  3TOM YaCTb CBeTOBOrO nOTOKa UCnbITbl- 

~ i a e ~  o T p a H t e H w e  H a  ero n o B e p x H o c T n x ,  Ta rc  YTO y M e H b r u e a u e  

WHTeHCIiBHOCTZI C B e T a  IIPOUCXOANT H e  TOjTbKO 3a C s e T  I r o r n o m e -  

HMSI, HO M 32 c q e T  o~paxeaui i .  C y s e T 0 . n  n o c - q e n e e r o  s@Qle~.ra 
~ ~ B H C M M O C T ~  M e X A y  I l p O n y C K a e M O C T b m  D Pi K O ~ @ @ U U B ~ I I T O M  n o -  

rj?oaeswg k u v e e T ,  K a K  n e r ~ o  n o e a s a ~ b ,  cne~ymuai i  BWA: 

D = (1 - r)2 e -k l ,  (4.3) 
r.Ze I -- K O ~ @ @ I I U H ~ H T  OTp2lKeHMH ~ a H t 5 0 f i  n o s e p x r l o c T 1 1 ;  
1 - T O ~ I U I N H ~  CJIOR B e u e c T s a .  

B 3~0s p a 6 0 ~ e  FiCCneayeTCfl  C n O 3 l O U b M  @ O T O M ~ T ~ ~  IIOTJIU- 
ue~ iee  c e e T a  B TBepno iM u XUAKOM B e u e c T B e .  
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O n ~ c a ~ ~ e  npltdopa. B padore UCnO.lb3yeTCR + O T O \ ~ ~ T P  

OM-56, o n ~ e ~ e c a a n  cxena horoporo iloeasasa H a  pwc. 4.1. 
3 , T e c b  1 -- . lLlRlna OCBeTMTeiiR. ? KOHneHcOpbl ,  - l l C C ~ l e l v  

e M o e  a e a e c T B o ,  # - M3hrepM~e.1hEb1e 6 a p a 6 a ~ b 1 ,  p e r y J I 4 p y m U r i e  
D ~ . ~ W I H H ~  OTRePCTI4R ~ ~ ~ Z B P X ~ I I W Y  i i u a @ p a r r i .  3 - 0 6 ' b ~ r i T I i B ~ .  

@l?JIbTpb1, 9 - ORYJIRP. 
Asa nysea c s e T a ,  B E r x o n R r u u e  143 ocBeTI i re ; lR ,  n p v x o n n T  ye- 

pe3 OTBepCTkis! 5 ~ a @ p a r % l  I l p I l B O ~ R T C R  3 a T e h a  B COnPHKOCH3- 

sepue c n o M o m b m  n p 1 r 3 ~  u 6 U n p H 3 ~ b 1 .  B no*Te s p e f r n ~  O K Y J I R P ~  
o b p a 3 y 1 0 ~ c ~  A H a  n o m  c peseol rpaw~ueR (rpam 6 u n p a 3 h l b r ) .  

Ilpa ~ T O ' M  ~ t e ~ o e  nojle c o 3 ~ a e ~ c ~ 1  npasbLjt I T ~ ~ K O * ~ ,  npaaoe - 
JeEb131. 

k ' i 3 v e ~ ~ s l  Bf2J!4t!UH! 0THePCTM.R ~ a x ; / o k  ~ F i a & ~ d ~ 4 ! b 1 ,  t!OXHO 

M e P R T b  RpKOCfb  K a X q O r O  n0;lR. 31i0 a a € T  8 0 3 A I O X H O C I b  np0- 
~ O ~ I H T ~  @ O T O ~ I ~ T P B Y ~ C K O ~  cpasaesue a ~ ~ e s c u ~ ~ o c ~ e i i  odosx 
CBeTOBbIX nyseoe. Ecnu o x u ~  n y q O K  TiMeeT MeHbrUYIo UHTell -  

C U B H O C T ~  ( s a n p u ~ e p ,  I I3 -3a  n O i - ~ 7 0 ~ e H H R  B ACCJleAYeMOM BeUIe-  
C T B ~ ) ,  TO, U3MeHHR o m e p c T u e  ~ ~ a @ p a r ~ b t  H a  n y T u  apyror.0 
n y q K a ,  MOXHO YpaBhIRTb RPKOCTH 0 6 0 ~ ~  110neR $1 no BeJ lUvHHe 

U3MeHeHUR OTBeDCTWR OnUQ,Te.rlHTh OTHOUltfMUe U H T ~ H C U B H O C T ~ A  



Ha n s h r e p u ~ e n r r i . ~ ~  6 a p a 6 a ~ a r  ifare0etiM ,qBe ruKa.nh: - qei)- 
F I ~ R  M r+acaazi, 

*'!'?HL)R llliCd.2U -- iUKa.la C B e T O n P O n ~ C K a H U H .  AeneHMH ~ T O U  
IL'!-.a;Ibl (OT 0 ,TO 100) C O ~ T B ~ T L T R Y ~ O T  n.lOUla,~M OTBePCTMll Akia9- 

p ; i rMt I .  Ha11p:ixep. ;lej;elir~e 50 os t i aqae~ ,  ~ I T O  n.vgLLiaAb O T B ~ ~ -  

CTNR COCTElB.?iiei 50% MaKCM?laflbl!O R O ~ H O X R O ~ ~ ,  POT[)POW OTBe- 
IrneT neneaur 100. 

T ~ K H M  0 6 p a 3 0 ~ .  ecnIt. Hanpawep, nornouialouee nemecrso no- 
M ~ I U ~ H O  B O A H O ~ I  nyriqe, a ~ a @ p a r ~ a  lioToporo nonHocTblo or-  
apura  ( n e n e ~ n e  loo) ,  s nosopoToM sroporo 6 a p a G a ~ a  ypasne-  
H ~ I  R ~ K O C T R  noneii, TO O T C Y ~ T  a~ no s e p ~ o f i  rurzanc naeT HenJ- 
C P ~ f i C T B e H H O  n p o n q. c K a e hi a c T b D EeuiecrBa ( B  !/, ) : 

C M ~ H ~  C B ~ T O @ N . ~ ~ T ~ O B  npOH3BOANTCH nOBOpOTOM PeBOAbBep- 
HOrO ANCI<a.  KaXAblll C B ~ T O @ U ~ ~ T ~  HMeeT CBOB HOBeP, ~ P i ~ M ~ b l f i  

B cneuuanbHoc oKornewo ohono o x y m p a .  B ~ a 6 n .  4.1 y ~ a s a e ~ , ~  

HoMepa M s@$erriln:lue KAHI{I,I n o n H  mrra, nponycnaehforo 
COoTBeTCTByIoUMRl C P P T ~ ~ ~ ~ ~ M . T L T ~ O ~ I .  

I 
, 

f! I O.tj6 j j  6 (.).SO 
' ! 

3 0.61 ; ,  - 
I 

. .  . 
0:;.  

... ~ 
. . .. I - . .  . 

- . . .  4 . ! . '0.57 ; j  3 t i .  .;'; 
- . .  

1. BlulIosa-~h OCBeTMle>!b (~1aMna OCBcrMTend OT'bKICTHpOBd- 
jja, nosroMy nonoxeHMe ec He M ~ H H T ~ ! )  I l o ~ e p ~ \ , ~ ~ r h  3epKil IU 

lion npe,'(VeTHblV ClOJKWM U IIO.'IOH<elIMC, nPlI KoTOp< ' t l  9 x 1 ~ ~ 1  

HbIe OTBePCTNR @ o T o \ I ~ T ~ ~ ~  OCheU\CMbl 0fikl:IaKODO. 

2. B B ~ C T H  3eneHbIfi C B ~ T O $ U ~ ~ T ~  I4 C $ O K ~ C H ~ O B ~ T ~  0Ky.qRp 

Ha 1 1 e ~ ~ o e  BMfieHMe TP : IHMU~I  pa3,qe:ra ~ B J X  no-leii. R ~ I H ~ T ~  137 

na30B 0CBeTBTe.JIR MaTOBble CTeK.Jla. B nOJe 3peHIIR OKYJIHPa 

~ o n x ~ o  noRBnTbcIi M306paXe~Me cnxpaJrkl nahfnbr. I l e p e ~ e u i e -  
H M e M  KOHJeHCOPOB OCBeTM'I'eJSR C,i(enaTb oGa M ~ O ~ P ~ X ~ H M R  pe3- 

KUMM.  ~ O B O P ~ ~ M B ~ R  OCBeTMTeJb I1 3ePKaJI0, ~ ~ O ~ A T ~ C R  TOI'O. TITO- 

G ~ I  nocepenMHe ~ a x ~ o i i  nonosklabl nonR 3 p e ~ u n  oaasanacb cpen- 
HRR paBftoMepHo HaKaneaHaR qacTb cnr?panr.r .aaMnbr. 

3. Bc~aBkIrb B na3b1 OCBeTMTenR MaTOBbIC C T e K A a .  B ~ e c r u  
B XOA J'Iysefi BCnOMOraTeAbHyIo Jlyny, KOTOPaR paCnOnOXeHa 

oKono o q n s p a .  H a 6 n m n a ~  sepes 3 ~ y  nyny, nposepr?Tb s a n o ~ r ~ e  
Hue ~ M a @ p a r ~  CBeTOM. AnR 3TOI'O 1700qepeAHO 3aKPblBaH)T OAH) 

u3 ~ u a $ p a r ~ .  a u 3 0 6 p a x e ~ ~ e  npyroii f i u a $ p a r ~ b ~  ( n p ~  M a l c c M -  

MaJIbHOM ee p a c ~ p  b1TMkl) Ha 6 n H ) ~ a m ~  qepe3 JIyIly. 0 6 ~  d u a @ p a ~ ' -  
Mbl d 0 ~ 3 t ~ H b l  6 b l ~ b  ROAHOCTbfO U  pU8HOMepHO 3aRO.ZHeHbL C8eTOM 

4. YGpan BCnOMOraTenbHyIo Ayny, yCTaIlQBMTb OAMH M3 6apa-  
 HOB, HanpuMep nesblii, Ha neneaue 50 (no  s e p ~ o i i  r u ~ a n e )  

U nOBOPOTOM I IpaBOrO Gapa6a11a TIUaTeAbHO )-paBHRPrb RPKOCTM 
oGoux nonefi ( ~ e  MeHee 5--7 p a 3 )  C p e ~ ~ e e  no.?oxeme npa-  
BOrO GapaGaHa AOnXHO npU >TOM OTJMqaTbCR OT IIOJIOXeHMR 

neBoro 6 a p a 6 a ~ a  ae 6onee . r eM Ha t 1 ;leneHMe. Ecnu 3~ot-0 HeT, 
TO CJlenye'r CJerKa RepeMeCTfiTb OHMH M3 KOHAeHCOPOB M C H O D a  
nOBTOPMTb IIpOIleCC Y P a B H U B a H N R  IIpaBbIM 6apa6a~obf  

3 A A A H W P  

B B ~ C T M  B JIeBblii IIy'lOli MCCJlefiyeMyW TInaCTMHKq'. f l e~bl f i  6a- 
p a 6 a ~  ~ C T ~ F I O B M T ~  170 l i ep~oi i  LuKane Ha Denewe 100 ( 3 ~ 0  nono- 
xeHMe 6apa6a~:i  c u o r ~ e r c ~ n q - e  r I s  - L .̂nTekIcEB!<ocT'? cEeTa, na -  
~amuiei-o Ha ~ J I ~ C T M H K ! ; ) .  I l o ~ o p o ~ o ~  i l p a ~ o r o  GapaGa~a  ~ u 3 -  

TenbHO YPElBHHTb RPKOCTI ,  0 6 0 ~ ~  110.JIeil CpaBlleHMR. Y P ~ B H M B ~ H H ~  
~ O B T O P I ? T ~  ~e MeHee Tpex pa:: ~ . , , l i ;  ~ c e x  c s e ~ o @ k i n b ~ p o ~ ,  y ~ a s a i i -  

~ I ~ I S  B ~ a t j n .  4.1. ~ P M   TOM ycralrosKa oKynHpa Ha p e 3 ~ o e  BWe- 
m e  nr.racrlr pasaena none2 n p o ~ 3 a o . x ~ ~ ~ ~  3,1R KaxAoro CBeTO- 

@Mnb?pa B OT~eJIbHOCTII. 
CpejH13e 3HaYeHMR noha3a1-ir.l~ no qi.p~iu;i ml;a;re npa~oi -o  63-  

pa6aHa ,Y;lfl KaXJ,OI'O c~eTO@I!nbTpa COO'rBeTCTBymT MlrTeHCMBH(.!- 

CTM npc:ric..;~lxrro qepes n,?aCTMHKV cBeTa I. 
no cf)op&iyJ1e (1.8) sb1sI?cnr?,rL Ilp(J~)rCKB~bIOCTb D :I;IH BCtS 

BOCbMM C B ~ T O @ H ~ ~ T ~ O B .  

~ O C T P O W T ~  ~ P ~ @ H K  3aBHCWMOCTW D OT AJWHbI BOJHbI CBeTa. 
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I 
H a n o j r ~ N ~ b  O A H y  It3 h m B e T  NCCJIeUyeMbI&I p a C l B O p O X  1.1 nOi\ l?-  

1 1  CTNTb  ee B J I e ~ b I f i  nyYOK.  Hpyrym K m B e T y  HanOJ IHk iTb  ~oaof i  ki no- 
I ) 

MeCTUTb  ee B I l p a ~ b I f i  I lyYOK ( 3 ~ a  K I o B e T a  MCTiOJIb3YeTCR AJIR KOM- 
n e H c a u a u  n o T e p b  C B C T ~  nprr o T p a X e H s n x  OT n o ~ e p x ~ o c ~ e i i  pa3- 

I 1 ;  ~ e n a )  . 
1 1  ' YCT~HOBUB J l e ~ b l f i  6 a p a 6 a ~  H a  A e J I e H N e  100, YpaBHFITb  n O n R  

I C p a B H e H N R  n p a B b I M  6 a p a 6 a ~ 0 ~  (AJIu K a X A O r O  C B ~ T O @ H . ? ~ T ~ ~  

1 1  ~i H e  w r e H e e  T p e x  pas) N c a e n a T b  o T c s e T  a t  no ~ p a c ~ o u '  r r r K a n e .  

i 1~ ~ T H  OTCYeTbl  B COOTBeTCTBNU C [ ~ ) o P M ~ ~ ~ M N  (4.6) ki (4.1) A a m T  

B 0 3 M O X H O C T b  BbIYNCJIUTb K O ~ @ @ U Q M ~ H T  I I O r J O U e H U H  k A a H H O r O  1 1 ~  P a C T B O p a  &'IH K a X f i O r O  C B ~ T O @ H A ~ T ~ ~ .  
1 I 

k =  
l l g e  ' 

U3YY EHUE UHTEP9EPEHUMM C lIOMOl4bIO 
6 U l l P U 3 M b l  

IUeCTBHTb  pa3J lUsl ib le  CXeMbI,  B KOTOPbIX UCKYCCTBeHHO C 0 3 a a -  
mTCR K O r e p e H T H b l e  IIYYKU n y T e M  P a C q J I e H e H U R  n e p B U q H O r 0  n y Z 1 -  
Ka, H a n p u M e p ,  H a  ma  n nocnenymqero c o c n r i H e H M R  rrx a onpe- 
A e J I e ~ ~ o f i  o 6 n a c ~ K  n p O C T p a H C T B a .  

O A H ~  U 3  T a K H X  CXeM OCyUieCTBJIReTCR C f l O M O q b H )  O'unpu3~0l 
@peHen~, K O T O p a H  n p e A C T a B J I R e T  co6ofi CMMMeTPKYHYIO CTeKJIRH- 
~ Y H )  ~ P U S M Y  C O Y e H b  M a n b l M M  I l p e , r I O M n R K l ~ U M K  Y r J l a M H  
( ~ u c .  5.1). M C T O Y H M K O ~ I  C B e T a  CJ IYXHT Y 3 K a R  U e J I b  C, paCnO.qO 
jttenna~ n a p a n n e n ~ ~ o  pe6py ~ y n o r o  yrna 6 u n p u s b l a r .  ~ P H  npo- 31 
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r,Tc L - p a c c T o m r u e  M e n c i l y  I r i e n b l o  a n J r o c h o c l b m ,  H I,O ropoii 
~ ~ p O H 3 B O A I l T C F l  H ~ ~ J I O J C ' H ~ I ~  I I ~ I T ~ ~ ~ ~ ~ ) ~ H ~ ~ ~ o H H c ~ I ~  I < a p T H H H ,  
a \- - r r r i i p I r a a  I ~ H  i e p $ e p e i ~ ~ ~ a o ~ ~ o h  n o n o c h ~  

321 nc i ; , 7 Ioue t i r i eh t  / I  B c e  B e n a y a m ,  BXOJRUIMC B l l p a t l b i e  q a -  
( I11 ( l ) o p ~ l \ . l  (5 1) 1% (559, M O r p T  6hlT1, I I 3 A l k ' ~ ~ N b l  IlC'llOC[)CZ('I- 
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p O M e T p e  i l 3 0 6 p a i ~ e ~ 1 ~  MATH ;laMIIO.IKM ,10,,7WHO 6 b l T b  B U e H T i ) ?  
a p a s ~ a  0 6 a e l i r 1 1 ~ a .  I3 n p o T b i u a o A r  cnyvae o - r L l e H T p M p o B a T b  ~ 3 ~ 7 -  

6 p a > ~ e k [ I l e  ~ a ~ 1 . i  B H . I F : - ~ ~ > I M  1 ( C M .  P M C .  7.3). npH ?TOM naa@par- 
Ma 3 AO.'littlla 6 b 1 ~ h  nO;IHOCTbM) O T K p b I T a .  

3 a ~ e h . i  !:CTaiiOHIITt, OI~). .TRP-MCII<POh~IeT~) I l a  V e C T O ,  3 a K P h I 1 1 ,  

P Y K O H T K O ~ ~  $1 3 T a ; I O H H O e  3epKa:IO M, M e a A e H H O  H p a U a R  R U H T  /@. 
c@oeycupona~~,  s i r i r < p u c K o n  H a  r , i c c n e n y e M y m  n o n e p x s o c T b .  OT- 
X P b I T b  3 T a d l O H H O e  3 e p K a J I O  H none 3 p e H k l H  A O J X H a  nOHBMT1.- 
CH CIlCTe?(:a M H T ~ ~ $ ~ ~ ~ H I I H O H H ~ ~ ~ ~  I l O J O C .  

EC.:IM r l p H  p ~ t 3 ~ 0 i i  r j i O i i > ~ M p 0 3 1 < ~ '  H B  o51~e~1- ~a1i6oaee  K o H T o a -  
t l H b I e  II0, ' IOChI no.-IYIIM.lHCb Ilk? B C e p e , 7 l l H ?  I:CJcTF: 3 p e H M F I ,  T O  C no- 
ZIOI!1bK) J l a i ) ~ [ ) a l ' T ~  I ' l ;elYf3T OTRt?PIIJ'TL K O H T U ~ B ~ ~ K V  7 M OCTO 

I "- 

'- &I?CTU B XOA nyseA c ~ e ~ 0 t ) M n b T p  M M 3 M e P M T b  U I U P U H y  MII- 
~ @ ~ ~ ~ H U H O H H O ~  IIOJIOCbI. 3 T 0 r 0  C O B M e C T M T b  HMTb K p e C T a  

. @ ~ ~ ~ H u P - M H K ~ o M ~ T ~ ~  l I O C J l e A O B a T e n b H 0  C M a K C M M y M a h l M  n O n O C ,  
aaxohfi~nxc~ H a  O A H O M  M A p y r O M  K p a m  M H T ~ ~ @ ~ ~ ~ H U U O H H O ~ ~  

.+PTHH~I. P ~ ~ A ~ J ~ M B  P a 3 H O C T b  n O n y Y e H H b I X  O T C g e T O B  H a  W C J I O  
- M e X A y  HMMM, H ~ G T M  IllWPMHY 1 0 ~ ~ 0 2  nOJIOCb1. M s k ~ e p e H u e  

~ B L T O P H T ~  H e  M e H e e  T p e x  pas. 
-, * flocne   TO TO M ~ M ~ P H T ~  H e  i w e H e e  C e M U  pa3 senusmy MCKPUG- 

-@RHR U H T ~ ~ @ ~ ~ ~ H I ~ M O H H ~ I X  IIOjlOC dl (CM.  PMC. 7.4). - no CTeIIeHM M C K P W B n e H B H  n O n O c  M O X I I O  J I e r K O  O n p e A e J I M T b  

WGliay s a p a n n H b r .  A e k c ~ ~ u ~ e n b ~ o ,  T a l c  K a K  nepexoa OT O A H O ~  
notlbebl K C O C ~ A H ~ ~  C O O T B e T C T B Y e T  H 3 M e H e H M H )  TO.IIUMHb1 KJlMHa 

h12, TO r J I y 6 M ~ a  uapanuwbr 

P O i K H O  IIOM",H\.Th i?I1?17 6. 3aieM n p 0 ~ e p M 7 ~ ;  ( ~ ) o K ~ c M ~ ~ ~ ~ ~ ~  Ili, 

- -. H a c~ p 0 fi K a n p ~6 o p a. ~ O M ~ C T I ~ T ~  H a  CTOJIMK n p ~ 6 o p a  
" ~ ~ ~ H H K Y  C U a p M K o M .  3 a K p b 1 ~  3 T a J I O H H O e  3 e p I C a A O  ( P Y K O R T -  

B apyrnn xL~,le.ia npn6upa ~ . T ~ M ~ ' H P U  2, Y ,  4 i1 61 O T C ~ T C T B ~ M T .  

a cee~o$rnnb~p npHnaraeTcfl o T n e n b n o  ( ero  ycTaaaennaawr Ha oKynRp 11) m.9)7 ~ @ O K ~ C M ~ O B ~ T ~  M M K P O C K O n  H a  g e T K O e  B U A e H M e  n O B e p X -  
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HOCTM m a p n K a .  I l e p e ~ e r r l e ~ ~ e ~  n n a c T M H K M  c u r a p u K o M  come- 
CTMTb 4 e H T P  c * ~ ~ N Y ~ c K o ~ ~  n O B e p X H O C T U  C U e H T P O M  n O A R  3 p e -  

H H R  T a K ,  Y T O ~ ~ I  TOJIbKO B U e H T p e  n O J I R  O K a 3 a J I C R  ~ a M 6 0 J I e e  Y e T -  

. I a e  n A a C T M H K y  C U I a P M K O M  C J I e A y e T  H e M H O r O  I l e p e M e ~ ~ P i ~ b ) .  

A O ~ O J I H H T ~ J I ~ H ~ ~ M  ~ e 6 0 J I b I l l U M  I IOBOPOTOM B y H T a  10 ~ 0 6 n ~ b -  
CR T O r O ,  ~ ~ 0 6 b 1  YNCJJO K O J I e l I  6b1~0  no R 0 3 M O X H O C T M  6 0 J I b m e  4. B seM 3aKnmsae~cs npnaukrn ~ e f i c r s r f f f  B U H T a  6, c n o a i o ~ b m  wo? .opo-  
( n p M  B B e n e H H O M  c ~ e ~ o $ M J I b ~ p e ) .  ro n p o n 3 B O f i R T  c ~ e u l e ~ u e  non"c' M 3 M e p e H N R .  C O B M ~ C T I I T ~  H M T b  B M 3 M P H O r O  K p e C T a  O l c y -  5, K~~~~ KapTHHa 6 y n e ~  I J ~ ~ J K J A ~ T ~ C H  B 3 T O M  ~ ~ H T ~ P @ ~ P O M ~ T P ~ ~  e:.In 

. ' l R ~ l - M M l c p O M e T p a  C c e p e ~ N ~ 0 f i  C B e T J I O r O  (IIJIM T ~ M H O T O )  K O J I b U a ,  B03AYLUHblfi K J I ~ ~  (CM.  PHC.  7.1) I l p e B p a T H T b  n o B o P o T o M  3 e p K a n a  31 nnO- 

A O C T a T O Y H O  y A a . i l e H H O r 0  O T  U e H T p a ,  HO errle OTYeTJINBO B M X H O r 3 .  c ~ o n ~ p a n n e . ~  b ~ n i i  3a3op? 
C n e n a ~ b  o T c s e T  no m K a n e  a 6 a p a 6 a ~ y  o ~ y n ~ p - m ~ p o n r e ~ p a .  3 ~ o  
1 r 3 ~ e p e ~ ~ e  I I O B T O P M T ~  H e  M e H e e  T p e x  pas. 

3 a T e ~  I I O C J e A O B a T e J I b H O  C O B M e C T U T b  H M T b  K p e C T a  C C e p e f i M -  

IlaiMII B C e X  O C T a J I b H b I X  K0JIe.u ( C B ~ T J I ~ I X  M T ~ M H ~ I X )  M C A e J I a T b  T a -  

l i l l e  Xe O T C Y e T b I  ( H O M ~ ~  K O J I b U a  * H C O O T B e T C T B y K l ~ e e  n O K a 3 a -  
HMe O K y J I R p H O r O  M N K ~ O M ~ T ~ ~ ) .  

n p o f i ~ R  U e H T p a J I b H O e  I IRTHO,  I I p O A O J I X M T b  M 3 M e P e H M R ,  3 a n M -  

ero m K a n y  n e p n e l i n m y n R p H o  K OAHOB a3 a 1 3 ~ e i i  n ~ 3 ~ p a o r o  K p e -  

C T a .  Aanee O n p e A e J I M T b  OTHOLLIeHMe AJIMHbI n P O M 3 D O J l b H O  BbI-  

~ ~ ~ I I H O ~ O  P i H T e p B a J I a  LLIKaJIbI O ~ % ~ K T - A ~ H K ~ O M ~ T ~ ~  (B  M N )  K pa3- 
HOCTM C O O T B e T C T B Y I O q M X  OTCYeTOB no 6apa6ar-IY OKYJIHP-MMKPO- 

M e T p a .  

B bI Y M C J I  e H H R. no P a 3 H O C T W  I I o K ~ ~ ~ ~ I A ~ ?  M M K p O M e T p a  B b I - '  

YMCJINTb C Y Y e T O M  H ~ B A ~ H H O ~ ~  U e H b l  A e J I e H M R  3 H a Y e H M e  A M a M e ' r -  

pa K a X n O I ' O  K O J I b U a  - C B e T J I O r O  dk U T e M H O r O  dk. 
Ann o n p e n e n e H u R  panuyca urapwa R yno6so ~ o c n o n b s o -  

B a T b C R  T D ~ $ H Y ~ C K M M  M e T O A O M :  n O C T P O M T b  r p a $ P i K ,  OTJIOlKNB H a  

GCN O P A k I H a T  K B a A P a T b I  A M a M e T P O B  KOJIeU,  a H a  OCM a6cl1wcc- 
I 

3 H a Y e H N R  k AJIR C B e T J l b l X  KOJIeU Pi k +  T A J I R  T e M H b I X  K O n e u ,  

rAe m M n - H O M e p a  K O J I e U ,  A M a M e T P b l  K O T O P b l X  dm W d,. 

* M n l e T b  B B M A y ,  4 T O  H Y M e P a L I H R  CBeTJIb lX M T e M H b l X  KOJIeU A O J I K H a  
I I p O A 3 B O A H T b C R  OTAeJIbHO:  H a n P H M e P ,  3 a  n R T b I M  CBeTJIhIM KOJlbUOM C n e A y e T  
n R T O e  T e M H o e  K O J I ~ U O .  
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" + , <  

I ' & q & - ~ ~ )  6y~ee.r C B s T n b I M .  3 , l l e cb  B O 3 H M K a e T  H Y ~ ~ B O ~  MaKCM- 
O t B e 4 8 ~ ~ M f i  ~ y n e ~ ~ f i  p a 3 H O C T I I  X O A a .  C J I e n y l o l u M e  MaKCPi- 

~ y ~ a  BoIHMKHYT B T e X  T O 4 K a X  IIJIOCKOCTM 5,  A n R  KOTOpbIX OnTM- 

,,,a, p a 3 H O C T b  X O A a  A M H T e p @ e p M p y l o ~ ~ ~  nyqefi 6 y A e T  P a B -  
H a  u - 0 ~ ~  VHCJIJJ A n M H  B O n H  h: B 3TM TOZIKM K o J I ~ ~ ~ H I I R  n p I 4 -  

xomr B o A ~ ~ a ~ ~ ~ ~ f i  @a3e M3 PMC. 8.1 BMAHO, 4 T O  A=dsin  p, 
r e  d - p a c c T o R H M e  M e x n y  l u e n n ~ w  n s a @ p a r ~ b ~  3; 9-yron 
n ~ @ p a ~ u ~ n  N ~ T e p @ e p M p y l o l u M x  nysefi. T ~ K H M  o d p a 3 0 ~ .  ycno- 
B u e  o 6 p a 3 0 ~ a ~ M x  MaKCMMYMOB O n p e A e n F l e T C R  C O O T H O m e H l l e M  

P a 6 0 ~ a  8 d sin cp, = kh, * (8.1) 

CI3YqEH CIE CIHTEPQEPOMETPA P3JlEW 

Bsene~ue. OCHOBH~IM YCflOBNeM N ~ ~ R K I ~ B H U R  I I r f r e p @ e p e ~ -  
L(MM C B e T a  RBJIReTCR KOZePefiTfiOCTb N H T ~ P @ ~ P M P Y I O ~ U X  BOJlH, 
T. e. C O X p a H e H M e  I I O C T O R H H O ~ ~  BO B p e M e H M  MX pa3HOCTM @a3. 
B CMJIJJ 0~06b:x C B O ~ C T R  M3JIYrIeHNR M C n O J I b 3 0 B a H N e  H e 3 a B I I C N -  
MbIX MCTOrIHMKOB C B e T a  H e  n 0 3 R O J I R e T  nOJIYrIMTb K ~ P T ~ H ~ I  MHTeP-  

~ e p e ~ ~ k i l i .  O A H ~ K O  M O X H O  OCyIUeCTBMTb CXeMbI,  B KOTOPbIS  

MCKYCCTBeHHO CO3,llaIOTCR MCT04HMKM C B e T a  I I y T e M  PaCZIneHeHMR 
CBeTOBOrO n y r I K a  OT 0 d N 0 2 0  MCTOZIHUKa H a  A B e  rIaCTM C IIOCJIe- 

dyloluefi ~ ~ T p e r I e f i  MX B M e C T e  M H T e p @ e p e H 4 k l M .  

OAHH 113 C ~ O C O ~ O R ,  OCHOBaHHbIX H a  T a K O M  I IPWHUUne ,  np11 -  
M e H R e T c R  B a ~ ~ e p @ e p o ~ e ~ p e ,  o n T u s e c K a R  c x e M a  K o T o p o r o  no- 
K a 3 a H a  H a  PMC. 8.1. OT MCTOgHMKa C B e T a  1 (RPKO O C B ~ W ~ H H O ~ ~  

WeJ IM)  JIyrIM C E e T a ,  n p 0 f i n R  K o J I J I M M ~ T o ~ H ~ I ~ ~  O ~ X ~ K T M B  2 11 K l o -  

B e T b I  K I  II 1(2, n a A a I O T  H a  A N ~ @ P ~ ~ M Y  3 C ABYMR Y3KIIMN We- 
JIRMM. ~ O C J I ~ A H M ~  M r p a l o T  P O J I b  A B y X  K O r e P e H T H b I X  MCTOZIHMKOB. 

A M @ p a r h - p o ~ a ~ ~ b i e  OT 3TMX luenefi CBeTOBbIe  BOnHbI  c o 6 ~ p a l o ~ -  
CR B @ 0 ~ a n b H 0 f i  nJIOCKOCTM 5 O ~ X ~ K T N B ~  4, o 6 p a 3 y ~  H H T e p @ e -  
PeHUMOFIHyH) KaPTMHY - CMCTeMy C B e T n b I X  II TeMHbIX IIOJIOC. 

P a c n p e f l e J I e H M e  MHTeHCMBHOCTM B I I H T ~ P ( ~ ) ~ P ~ H U N O H H O ~ ~  K a p -  
T u H e  o n p e n e n R e T c r r  o n ~ w r e c ~ o f i  P ~ ~ H O C T ~ K I  x o A a  aa~ep@epupy-  
K W M X  JIyrIef i .  Ecnu, H a n p M M e p ,  CBeTOBbIe  K O J I ~ ~ ~ H M R  B odeax 
u e m x  nponcxonm B O A H O ~ ~  u ~ o f i  x e  @a3e, TO uemp K a p T M n a  
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MYW*' 
 ex >Ke TOZIKaX 3 K p a H a ,  A n H  KOTOPblX OIITI14eCKaR pas- 

H m b  XQAa  p a B H a  HeZIeTHOMY ZIMCny n O n y B O n H  h/2, B03HHKHy. i  

MHgHMVMbI  OCBeLUeHHOCTM; B 3TM TOZIKM I I H T ~ P @ ~ P I I P Y H ) U [ H ~  ny5I :1  
wHw&~ B n p o ~ ~ ~ o @ a 3 e .  . n p e ~ c r a s e ~  cede renepb, sro, H ~ T I ~ M M ~ P ,  B K l o s e r e  KI ,  on- 
T H I I ~ C K ~ R  n j l o T H o c T b  B e l u e c T B a  ( n o ~ a s a ~ e n b  n p e n o M n e H M R  a )  
H a t l H e T  yBejlMZIMBaTbCR. B 3 T O M  C n y Z I a e  IIORBUTCR A O n O A H M T e n b -  

H a s  p a 3 H O C T b  X O A a  u ~ ~ e p @ e p M p y l o l u u x  nysefi, K O T O p a H  6yn .~  
3 a B M C e T b  OT BeJIMZIMHbI M3MeHeIIMR n O K a 3 a T e n R  I I p e n O M J l e H M R  
An U nJIHHb1 KloBeTbI  I!. Ecna AnMHbI  0 6 e k i x  K I o B e T  OAEIHaKOBbI, 

M3 3~0f i  @ 0 p ~ y J I b 1  BIIAHO, zITO M 3 M e H e H A e  B b l 3 0 B e T  COOTBeT- 

CTByIoLLtee N 3 M e H e H M e  yrna (Pk, T. e. C M e U e H M e  k-r0 M a K C M M y M a .  

a C J I e A O B a T e n b H O ,  M R c e f i  M H T ~ ~ @ ~ ~ ~ H ~ H O H I I O ~ ~  KaPTMHbl .  C ~ e l u e -  
H H e  H a  IIIMpMHy H H T ~ ~ @ ~ ~ ~ H ~ H O H H O ~ ~  I IOnOCbI ,  T .  e. H a  PaCCTOf l -  

H H e  M e X A y  COCeAHNMII MaKCMMYMaMM ( M n B  M I I H N M Y M ~ M H )  , CO- 
OTBeTCTBYeT I IORBneHMlo  A O ~ O ~ H H T ~ ~ ~ H O ~ ~  pa3HOCTM X O A a  B uc- 
CJIeAyeMOM B e U e C T B e  H a  UeJIylo AJIMHy B O n H b l  h. ~ O ~ T O M Y ,  M3- 
M e P N B  BeJIMZIMH>r C M e u e H N R  T l  B A O n R X  II IMPBHbI  nOnOCbI ,  no 
~ P ~ P M Y J I ~  

lAn = IA (8.3) 

n e r K o  H ~ ~ T M  M ~ M ~ H ~ H M ~  n o ~ a 3 a ~ e n ~  n p e n o M n e H a R  B e r u e c T B a  An. 
Ha M3MepeHMM BenMZINHbI C M e I U e H N R  H H T ~ ~ @ ~ ~ ~ H U M O H H ~ I X  

n O n O C  OCHOBaH B e C b M a  Z I y ~ c T ~ M T e n b ~ b 1 f i  M e T O A  OrIpeAe.2eHHR 

O w H b  M a j l b I x  pasaoc~efi n o ~ a 3 a ~ e n e f i  n p e n o M n e H a R  x ~ ~ n ~ o c r ~ i i  
H ra30~.  

B n a ~ ~ o f i  p a d o ~ e  m y q a e ~ c ~  n p u M e H e H u e  u ~ ~ e p @ e p o ~ e ~ p a  
Has o n p e n e n e ~ a ~  3aBMCMMOCTM ~ o s @ ( t ) a s a e ~ ~ a  n p e n o M n e H u n  

B 0 3 A y x a  OT A a B n e H a R .  

O n ~ c a ~ ~ e  ycTaHoBKn. M c n o n b s y e ~ ~ a ~  B ~ T O A  p a d o ~ e  y c ~ d -  
H m ~ a  COCTOBT ~3 ABYX O C H O B H ~ I X  qac~eii: w ~ ~ e p @ e p o ~ e ~ p a  

. HTP-1 H M ~ H O M ~ T ~ M Z I ~ C K O ~  CMCTeMbI. 
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O ~ T U ~ ~ C K ~ R  c x e h l a  e ~ ~ e p @ e p o ~ e ~ p a  n o ~ a 3 a ~ a  H a  put. 8.2. 3 A n A H H E  
3 ~ e c b  I - UCToYHMK C B e T a ;  2 - wenenan n u a @ p a r ~ a ;  3 - Kol-  

n M M a T o P ~ b 1 f i  O ~ X ~ K T M B ;  4 - n u a @ p a r ~ a  c ~ n y M n  Y3KHnlU ue,rm- OnpeAeJeHHe ~ ~ B H c H M O C T H  n O K a 3 a T e J A  ~ P ~ J O ~ ~ ~ ~ ~ ~  B 0 3 A ~ X a  
M"; K 1  ' K2 - K m B e T H ;  5 - K O M n e H C a T O p ;  6 - OdbeKTiIB; OT A a B J l e H H R  

A 
I; a y c T a H o B K H. n p e x n e  ~ c e r o  C J e A y e T  n P l 1 -  

ax M H T ~ P @ ~ P ~ M ~ T P ~  
o ~ e ~ p u q e c K o r 0  K P a l J a  

n ~ n ~ x e H M e  < < a ~ a ~ ) .  
3aTeM CHRTb ~ 0 ~ n a q o K  CO 3 p M T e f i b ~ 0 f i  T P Y G ~ I  u H T e ~ @ e p o -  

MeTpa nonKnmsHTb npll60p K a ~ e ~ ~ e 6  e m .  B K J I ~ ~ ~ B  KHO- 

nosHblfi B b I K n m q a ~ e ~ b  H a  U H y P e  n ~ a 6 o ~ a 7  Y G ~ A H ~ ~ ~ ~ ~  
none 3peHMfi o ~ y n g p a  npaGopa n 0 f l B M n A C b  BePXHFIFI HMxHFIR 

cncTeMbl u H T e p @ e p u p y ~ w ~ ~  nonoc. O ~ p e r y ~ a P o B a ~ b  n a M -  
nosKM o c B e T u T e n ~ ,  ~ ~ 0 6 6 1  RPKOCTb  M H T ~ P @ ~ P ~ H ~ ~ O H ' O ~  KaPT' i -  
HbI 6bIna H a M ~ O n e e  y ~ o ~ ~ ~ f i  n n H  ~ a 6 n m n e ~ ~ ~ .  B P ~ ~ ~ H X ~ M  l ~ a -  
KaTaHHoro K o n b u a  o K y n F I p a  ~ 0 6 1 l T b ~ f l  ~ a ~ ~ u ~ a f i b ~ ~ f i  qeTKO- 

CTH B H A M M O ~ ~  KapTHHb1 .  
PNC. 8.2. n o B o p o ~ o ~  P Y ~ # A  , ~ a ~ O M e T P k i Y e C I t o r o  K p a H a  B nofioiKeHve 

Km*eTaMkl~ 0 6 ~ a 3 ) m ~  HMXHIOK) H ~ I Z O ~ B U J K H ~ H )  C H C ~ . ) ~ )  I ~ O ~ G C ,  
<<glen>> COeAMHMTb KKlBeTy  npudopa c HacocoM a MaaoMeTpoM' 
n p o B e p u ~ b  ~ a n e e  y c T a H O B I < y  H a  rePMeTkiZIHOCTb.  A ~ f l  3T0r0 '=a- nyYK1r n ~ q e f i ,  n P o X O A R 4 M e  sepe3 K I O B ~ T ~ I .  -- H e p X f I m K )  n ~ & ~ ~ -  

HYm C B C T e M y  I IOJOC.  3 ~ a ~ b  HaCOCOM M ~ ~ ~ I T O Y H O ~  A a S n e H M e  
KmBeTe (°KOno 

cnyqae, K o r n a  uI lTkiYeChaFI  P a 3 H O C T b  x O A a  a K m B e T a x  
200 fi& BOA. CT . ) ,  n O C T a B u T b  p y Y K y  KpaHa  nOno*KeHae 

paBHa HYnm, o6e CMCTeMbI UOJIOC ( B ~ P X H R R  u H M > K ~ ~ ~ ~ )  c o B n a n 3 -  <<OTKJ>> M, B b I m f l a s  1-2 NLLH HnFI Y c T a H o B n e H M R  TeunepaTypbl. 

mT Apyr Ecnw x e  B o n H 0 f i  I43 KIOBeT N 3 M e H R T b   as- ~ a f j f i m ~ a ~ b  a a ~ e ~  B T e s e a M e  10 AUU aa a 3 M e H e H M e M  n a B A e H i 3 -  

no M a H o M e T p y .  3 a  3 T 0  BPeMFI , T a B n e H k i e  H e  n O J T x H O  i13MeHRTbcH 
jIeHMe ra3a9 a c n e A o B a T e n b H 0  ki ero n o ~ a 3 a ~ e n b  n p e q o M n e H M d ,  

B 0 3 H M K a a a H  AOnOJ lHNTeJ IbHaR p a 3 I l O C T b  xona n p u B o n ] l T  donee s e M  H a  2 A N .  

chieueHum B e ~ x ~ e f i  CHCTeMbl  nOJIOC O T H O c u T e n b ~ o  ~ ~ x ~ e f i ,  M 3 M e p e H M R. C O ~ ~ ~ I ~ H M T ~  M ~ H O M ~ T P I ~ ~ ~ C K ~ ~ ~  K p a H  c aTMOr,- 

FIBnHmueficR K a K  6 b 1  MHAeKCOM, n0 KOTOpOMy ~ P O M ~ B O A H T C R  0 ~ -  @ e p o f i .  HaGnmnan B OKYJIRP npr16opa, B p a w e H u e M  GapaGaTra 
M M K p O M e T p a  H O ~ N T ~ C R  C O B M e U e H B R  0 6 e ~ x  B H T ~ P @ ~ P ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

KaPTMH no ~ e H T p a n b H 0 f i  T ~ M H O ~ ~  IlOJlOCe ( 3 T a  nOJIOCa H e  U M e e T  

cKOnapadlne~lbHble CTeKJlRHHbIe n n a C T N H K H ,  O A H a  u3 ~ o ~ o p b l ~  M ~ -  
jKeT n O B O p a q H B a ~ b c ~  B o K P y r  r O P N 3 0 H T a f i b H 0 f i  0 c . i  c ~ O M O W ~ ~  enax O A ~ o r o  He f i eHi I f l  

6apaGaHa 8. n O s o ~ o r o ~  ~ O A B H X H O ~  nJ I aCTHHKl l  K o M n e H c a T o p a  
E B o ~ n r c n  J O G ~ B O Y H ~ H  P ~ ~ H O C T ~  X O A ~ ,  c n o ~ o u b m  KOTOPOfi n o ~ l y ' r e ~ ~ b l f i  H Y J I ~ B O ~ ~  OTCYeT i 0  3 a n H C a T b .  
MOxHO CKOMneHCMPOBaTb P a 3 H O C T b  X O A a  B K m B e T a x ,  not<asare- 3 a T e ~  O n p e a e J I M T b  U M p H H y  ~ ~ H T ~ ~ @ ~ ~ ~ H Q H O H H O ~  ImJIocbI  

qer0 H B J I R e T a  C O B M ~ U ~ H M ~  ~ e p ~ ~ e f i  CHCTeMb] ~ O J I O C  B HeJleHMRX U K ~ J ~ I  6apaGa~a  ( A i ) .  Ann 3 T 0 r 0  CMeCTMTb nOBO-  

eeB. OTcrerbl n p o H 3 B o f l m c f l  no l l l ~ a n e  d a p a b a ~ a  qepej ~ 1 ~ ~ ~ ~ -  POTOM 6apaGaea B e p X H I o H ,  CMCTeMy I I H T ~ P @ ~ P ~ H U I I O H H ~ I X  n O f i 3 C  
~ J ~ ~ H Y E O  nyny. H a  HeCKOJIbKO n O f i O c  OTHOCI4TeJIbHO H H X H ~ W  M OTMeTI lTb  Of lHOBPe-  

M H T e ~ @ e ~ o ~ e ~ ~  NTP-1 no3sonner n s ~ e p n ~ b  v a j b l e  passo- MeHHO P a 3 H O C T b  O T C q e T o S  no U K a n e  6 a p a 6 a ~ a .    TO H3MepeHT*e  

gTN n°Ka3a~enefi n p e n o M J I e H ~ f f  > t c k i & ~ O c T e ~  I? raaos c T o q ~ o c ~ b r o  n o B T 0 p H T b  H e  ~ e ~ e e  ~ p e x  pas. M 3  n O J l y Y e H H b l X  p e 3 y J I b T a T o S  

A 0  lo4. 
~ P M ~ O P  T U ~ T ~ J ~ H O  O T a m c w p o e a H .  n o 9 T o M y  l l n l < a K a H  Cailo- 

c T o R T e f i b ~ a ~  p e r y n w p o ~ ~ a  ero y 3 J I O B  H e A O I I y c T N M a .  nocne 3~01-o n 0 B e p H ) r b  p y q ~ y  K p a H a  B nonoxeeae ccslcn>> 

M a H O M e r ~ w y e c ~ a f l  q a c T b  YCTaHOBKPi C n y X M T  mn C O ~ ~ ~ H A H  C 0 3 A a T b  N ~ ~ ~ I T O Y H O ~  ~ ~ B J I ~ H M ~  0~0.~10 50 A N  BOA. CT. O n n T b  

c n P e H e n e H H b l x  aa~neawii raaa B o n ~ o i i  ~3 K m B e T .  oHa cocToT$r n O B e p ~ y ~ b  p y ~ ~ y  K p a H a ,  T e n e p b  B nonoHeaue c c o ~ ~ n > > ,  n ,  B ~ I -  

N3 PYqHorO H a c o c a ,  K p a H a  BOARHOrO M a H O M e T p a .  X A ~ B  1-2 NUH n n ~  ~ C T ~ H O B J I ~ H M R  ~ e ~ n e p a ~ y p b ~ ,  n p o ~ 3 s e c r ~  
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C O B M e U e H U e  M H T ~ ~ @ ~ ~ ~ H ~ U O H H ~ I X  nOJIOC ( H e  M e H e e  T p e X  p 
no 6 a p a 6 a ~ y  M H K p O M e T p a  B 3 R T b  COOTBeTCTBYfOWUe OTC'Ie'TbI. ,'. ' 

A H a n o r u U H y m  onepaurrro e N ~ M ~ P ~ H U I I  ~ O B T O P H T ~ ,  y B e n w u -  
B a R  A a B n e H l i e  q e p e 3  K a X A b l e  50 MM ( B ~ J I o T ~  a0 500-609 AM). 
3 H a q e H U R  U ~ ~ ~ I T O ' I H ~ I X  ~ a ~ n e ~ ~ f i  H COOTBeTCTBykOWNe OTCqeTbI  i 
(no I n K a n e  6 a p a 6 a ~ a )  3ansca~b .  

B b l s a  C n  e H Pi H. T ~ K  K a K  B e J H U U H a  CMEWeHNA n O n O C  ll . . 
1 - 10 

B @opwyne (8.3) p a m a  7- me bi - l l r H p M H a  o a ~ o i i  nono- 
CbI, TO 

me h= 0,55 ntrc; 1= 100 c n t .  

B ~ I ~ H C ~ H B  Arz no 3~0f i  4 o p ~ y n e  A n R  K a w n o r o  s ~ a q e ~ a n  ua-  
~ ~ I T O Z I H O ~ O  AaRJIeHkiH AP, nOCTPQMTb 3 a T e M  r p a @ U ~  3aBMCHMOCTH 
,brl O T  b . ~ .  OH A O A X e H  I l M e T b  BI lA  n p H M 0 f i .  

Onpenene~b us  H a K n o H a  n p ~ ~ o f i  c p e A H e e  : j H a s e H M e  O T H O U I ~ -  
H U R  ..A.nlAp A no G o p ~ y n e  

n,, -- 1 An = 
Po AP 9 

3. Ha pric. 8.1 n u a a p a r ~ a  c nsyMff u e n r r ~ n  pacnonoxeaa nepell K ~ B Z -  

TaMu, a ria pnc. 8 2  - 3a KloeeTaMn. ~ K B H B ~ ~ ~ I ~ T H L , ~    PI o6e ~ T A  C X ~ M S I ?  
4. T O V H O C T ~  CoaMeueHux nonoc B naHHoM npn6ope p a t l ~ a  osono 11.30 

i r r u p u ~ ~  nonocbr. K a ~ o a a  npn  TOM norpemHocTb B onpeneneHuu pa3eoc. r~  
r i o ~ a 3 a ~ e ~ ~ e f i  npenoMneHun rasa B ~ m s e ~ a x ?  

5. K a ~ a r r  sapTuHa 6 y i l e ~  ~ a 6 n t o n a ~ ~ c ~  Ha srcpaHe .T (CM. puc. 8.1).  
C!CJln 4eJb  1 JahfrHUTb MaJIblM KpYrJlblM u.~ 'B~ '~)cTN~?M? 

H 3 Y q E H U E  METOAA QA30BOrO KOHTPACTA 

Pnc. 9.1. 



rne h - A n m a  B o m b 1  c B e T a ;  n - n o ~ a 3 a ~ e n b  n p e n o M n e H M R  cpe- 
fib1 M e X A y  n p e H M e T O M  M O ~ ~ ~ K T H B O M ;  U - Y r O n  n O J I y p a C T B O p a  
nywa ,  n a ~ a m u e r o  H a  O ~ ~ ~ K T M B  ( B ~ A N I I I I H ~  n sin u ~ a s b r ~ a e r c ~  
~ u c n o ~ o 6  anep~ypo6). 

Tenepb PaCCMOTPMM H e K O T O P b I e  MeTOAbI  H ~ ~ J I I O A ~ H M R  MMK- 

~ O O ~ % ~ K T O B  C I I O M O U b I o  M I I K p O C K O n a .  

BOSMOXHOCT~ H ~ ~ J I I O A ~ H U R  M I I K P O O ~ ' ~ ~ K T O B  C lTOMOWbI0 MM!i- 
p o c K o n a  o c H o s a H a  r f a  TOM,  TO O H M  MHaYe ,  q e M  o ~ p y x a ~ ~ ~ a ~  
cpena, paccemam, n o r n o u a m  u n M  o T p a x a I o T  n a n a m u ~ i i  H a  

HMX CBeT.  M306paxe~ue ~ M ~ p 0 0 6 ' b e ~ ~ a  B MMKpOCKOne  ripen- 
CTaBJ IReT  co6oA p e 3 y J I b T a T  M ~ ~ e p @ e p e ~ U M k i  P a C C e R H H O r O  MMK- 

P O O ~ ' ~ ~ K T O M  C B e T a  M C B e T a ,  n p O X O A R U e r 0  6e3 OTKJIOHeHUR Y e -  

pe3 O K p y X a I O U M e  YYaCTKM C p e A b I  ( H e B 0 3 ~ y u e H H b 1 k  C B ~ T ) .  Ka- 
q e C T B 0  n O J I y s a I O ~ e r O C R  w 3 0 6 p a x e ~ ~ ~  ( c ~ e n e ~ b  KOHTP~CTHOCT!I) 

3aBMCMT n p M  3TOM OT COOTHOUeHMR a M n J I M T y A  M @a3 P a C C e R H H O -  

r0 M H e B O 3 M Y U e H H O T O  C B e T a .  

B CBR3M C 3TMM AJIR pa3J IMyHbIX O ~ ' ~ ~ K T O B  n p M M e H R I O T  pas- 
.7M4HbIe MeTOAbI  H ~ ~ J I I O A ~ H H R :  MeTOAbI  .CBeTJIOTO M T e M H O r O  no- 
JIR, MeTOA @ ~ ~ O B O ~ O  K O H T p a C T a ,  H ~ ~ J I I O A ~ H M ~  B I IOJ IRPU30BaHHOM 

C'Rel'e. I3 ~ J I ~ T ~ ~ @ H O J I ~ T O B ~ I X  n y W X  Pi A p .  

Lv e T 0 A C B e  T J I  0 r 0 n O J I  R 0 6 b 1 r 1 ~ 0  I IPMMeHRIOT AJIR H a -  
~ J I I O A ~ H M R  H e n p O 3 p a ' i H b I X  MJIM O K p a m e H H b I X  n O C T a T O q H 0  KpyTI-  

13bIX MMKP09aCTMU.  B 0 6 p a 3 0 B a ~ M M  M ~ O ~ P ~ X ~ H M H  3 n e C b  Y q a C T B y -  
IOT K a K  P a C C e R H H b I e ,  T a K  M H e B 0 3 M Y U e H H b I e  J IyqM.  

e T 0 ,U T e M H 0 r 0 II 0 Jl R n03BOJIFIeT H a 6 J I l o A a ~ b  6onee 
MeJIKMe MMKpOYaCTUUbI,  H e  BMAMMbIe C l l O M O U b f 0  M e T O H a  CBeT-  
.?Or0 nOJIR.  B 3 T O M  M e T O A e  H e B 0 3 M Y U e H H b I e  JIyYM C B e T a  T e M  

liJIM MHbIM C I I O C O ~ O M  3 a A e P H U B a I O T C R ,  T a K  YTO B 0 6 p a 3 0 B a ~ U 1 . 1  
~ 3 0 6 p a x e ~ u ~  Y Y a C T B y e T  TOJIbKO P ~ C C ~ R H H ~ I I ?  MUKPOYaCTMUaMM 

CBeT.  TOT MeTOA n 0 3 B O J I R e T  0 6 H a p y l K M B a ~ b  M a i l U l t u e  Y a C T U d ,  
p a s n i r e p b r  K O T O P ~ I X  no MI-101-0 pa3 M e H b m e  npenena p a 3 p e r u e ~ n ~  
\ lMKpOCKOna .  

M ~ T O A  ( p a 3 0 ~ 0 ~ 0  K O H T p a C T a ,  M 3 y Y a e ~ b 1 f i  B HaCTOR-  
LUek p a b o ~ e ,  C J I y X M T  AJIR H ~ ~ J I I O A ~ H M R  oco6o c ~ 1 a 6 b 1 x  MMKPD- 

0 6 ' b e ~ ~ o B .  KOTOPbIe  OTJIMYaIOTCR OT o ~ p y > r < a I O U e f i  C p e A b I  B OC- 

HOBHOM , T M U I ~  n o ~ a 3 a ~ e n e ~  n p e n o M n e H m .  T a K M e  o 6 a e ~ ~ b 1  HO- 

CRT H a 3 B a H U e  P C @ P U K Y U O N N ~ ~ X  CTPYKTYP.  O C O ~ ~ H H O C T ~  3 T H X  
C T P ~ K T ~ P  B TOM, Z ~ T O  OHM M ~ M ~ H R I O T  @asy npox,oa~ueii ~ e p e 3  
HUX C B ~ T O B O ~ ~  BOJIHbI, H e  RHOCR n p M  3 T O M  3 a M e T H b I X  U 3 ~ e H e H M f i  
H ee a M n n a T y a y .  

P ~ @ J I ~ K L @ ~ O H H ~ I ~  CTP]KTYPbI H e n O C p e A C T B e H H O  H a 6 J I l O n a ~ b  

I i e J Ib3R ,  a60 0 6 b I ~ ~ b l e  IIPMeMHMKM C B e T a  ( ~ a 3 ,  ( P o T o ~ J I ~ M ~ H T ,  

( ~ c T o ~ J I ~ c T M H K ~ )  P e a r M p y I O T  H e  H a  @a3y CReTOBbIX ~ o J I e 6 a H M h .  
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;a Ha ux a ~ n n u T y n y .  M e ~ o n  x e  @ a s o ~ o r o  K o H T p a c T a  ~ O ~ B O J I R ~ T  
u 3 ~ e H e H a e  @a3b1 CBe'TOBbIX 1ione6aaafi n p e B p a T M T b  B M3MeHeHPie  
a ~ n J l u T Y A b 1 ,  Y e M  M AOCTM raeTCR 3 H a q M T e J I b H O e  yBeJ IMr IeHUe  KOH- 

T ~ ~ C T H O C T M  u 3 0 6 p a X e ~ U R .  
C Y ~ H O C T ~  3 T O r 0  M e T O H a  B C J I e A y I o U e M .  n p 0 3 p a ' i H a R  nna- 

CTMHKa, C O A e p X a U a R  ~ ~ ~ c T o K ' A  ( ~ M c .  9.2) C HeCKOJIbKO OTJITIY- 
q a m u M M c R  n o ~ a 3 a ~ e . w ~  n p e n o M n e H m ,  o c B e u a e T c R  n a p a n n e n b -  

H*IM n y Y K O M  C B e T a .  ~ o c J I ~  n n a C T U H K U  JIyqPi C B e T a  n p O f l O J X a r o T  

CBOA n y T b  no O ~ % ~ K T M B ~  1 6e3 n p e n o M n e -  
HUH, 3a M c K n m s e H u e M  n y Y e A ,  n p o u r e A u r m  
qepe3 YYaCTOK A. ~ T U  JIyYM n O n  BJIMRHMeM 

C K a q K a  n o ~ a 3 a ~ e n ~  n p e n o M n e E I m  H a  rpa- 
H u u a x  y q a c T K a  A x ~ @ p a r ~ p y ~ o ~  u o6pa34- 
m T  P a C C e R H H b I e  JIylIM ( I I ~ H K T M P H ~ I ~  nl.1- 

THsa I c o s ~ a w r  ~ 3 0 6 p a x e ~ ~ e  y z I a c T K a  A 
B TO'IKe A', KOTOPOe  OAHaKO H a  06111e~l 
CBeTJlOM @OH(?, B b I 3 b I B a e M O M  H e p a C C e R H -  

HbIM CBeTOM, O ~ ~ I ~ I H O  H e  ~ a 6 n I O a a e ~ c ~ .  
T ~ K M M  0 6 p a s o ~ ,  B TOqKY A' n p M x O  

A R T  K O J I ~ ~ ~ H M R  OT ABYX K O r e P e H T H b I X  CB?- 

T O B ~ I X  B o n H  - ~ e p a c c e n t ~ ~ o f i  M nu@pars- 
po~aaaoii.  

P e 3 y . r I b ~ a ~  U ~ ~ e p $ e p e k ~ u ~ M  3 T U X  KOn'? 

6a~kiii 3aBMCMT OT COOTHOUIeHHR U S  aMnJIM- 

T y A  U Pa3HOCTM @a3. 0 6 0 3 H a Y U ~  a M n J I U -  
TYAbI K O J I ~ ~ ~ H M ~ ~ ,  l l P M X O A R U U X  B TOqK)' A' 
OT H ~ ~ ~ C C ~ R H H O ~ ~  I{ n M @ p a r M p ~ B a H H ~ h  Puc. '4 'L 
BOJIH, COOTBeTCTBeHHO B e K T O p a M M  S M D. 
Torna p e s y n b ~ u p y r o ~ ~ e e  ~ o n e 6 a ~ u e  B T o w e  .-I' 6 y n e ~  onpeae- 
JIRTbCR BeKTOPOM P = S + D, K B a A P a T  KO'TOPOTO Y a p a K T e P M 3 Y e T  
MHTeHCMBHOCl'b C B e T a  B 3~0fi TOYKe. 

B P a C C M a T p U B a e M O M  C J I y Y a e  a M n J I U T y A a  ~ o n e d a s ~ ~  m @ p a -  
~ M ~ O B ~ H H O ~  BOJIHbI 3HaYMTeJ IhHO M e H h U I e  a I l n , ?nTyf lb I  ~ o n e 6 a -  

P 

HHfi H ~ ~ ~ C C ~ R H H O ~ ~  BOJIHbI, T. e. I D I << IS 1 ,  M, K p O M e  T o r 0 9  

B T ~ ~ H o  n O K a 3 a T b ,   TO p a 3 H O C T b  @a3 3 T U X  K O J I € ! ~ ~ H M ~  6 n u s ~ a  
K n/2, T. e. YrOJI Mt')k,lV B e K T O p a M M  D kl S IIOqTM 1 1 ~ ~ ~ 3 2  
(PH~. 9.3, a) .  
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MCXOAFI M3 3 T O r 0 ,  B M e T O A e  @a30~0r0 h O H T p a C T a  nOCTyI l aK)T  

C J I e A y I O q M M  o 6 p a 3 0 ~ :  
1 )  BOJIHy S ocna6nrrm~ A 0  MHTeHCMBHOCTM BOJIHbI L); 
2) P a 3 A O C T b  cbas n/2 M e X A y  BOJIHaMM D M S C I I O M O q b l O  

~ n e U k l a J I b H 0 h  nJIaCTMHKM N3MeHRIOT ewe H a  x/2, BCJIeACTBMe r I e r 9  
B e K T O p  D O K a X e T C R  H ~ I I ~ ~ B J I ~ H H ~ I M  no AJIM I lPOTNB B e K T O p a  S 
(CM. pnc. 9.3 6). 

B p e 3 y J I b T a T e  M H T ~ P @ ~ ~ ~ H ~ H O H H ~ I ~ ~  Y$@~KT I3 nJIOCKOC TIT 
u 3 0 6 p a ~ e ~ ~ ~  npMBOAMT K H a M 6 0 J I b W e ~ y  YCMJIeHMIO (MnM IIOsTM 
IIOJIHOMy O C J I ~ ~ J I ~ H M I O )  ~ 3 0 6 p a X e ~ M R  NCCJIeAYeMOI'O 0 6 ' b e ~ ~ a  H a  
 OH^, O ~ ~ C J I O B ~ ~ H H O M  B O J I H O ~ ~  S, s e M  H AOCTMraeTCR MaKCMMYM 

K O H T p a C T a  ~ 3 0 6 p a x e ~ a ~ .  
C 3~0fi  UeJ lb IO  B @ o K ~ J I ~ H o ~ ~  IIJIOCKOCTM 0 6 ' b e ~ ~ M ~ a  Y C T a H a d -  

JIMBaIOT T a K  H a 3 b I B a e M y I O  @a308ylO nAaCTUHKy 2 ( C M .  PMC. 9.2). 
 TO n p 0 3 p a r I H a R  CTeKJIRHHaH IIJ IaCTMHKa C YTOHbUIeIIMeM B M e -  

C T e  I IpOXOXAeHMR H e p a C C e R H I I O r O  C B e T a .  Y ~ o H b l l l e H M e  I IOKPbITO 
TOHKAM I IOJ IYI IP03pa r IHbIM MeTaJIJIMYeCKHM CJIOeM M C a e J I a H O  

C TaKMM P a C q e T O M ,  9~06b1 P;IC:HOCTb OnTNrIeCKUX ny~ef i  n J I R  CR?- 

rOBbIX JIyYefi,  ~ p O X O A H ~ M X  sepe3 J'TOHbUleHMe kl ITOMM>IO Her , ) ,  
COCTaBJIRJIa q e T B e P T b  AJIMHbI BOJIHbI, YTO COOTBeTCTByeT  p a 3 H O -  
1'TM @a3 B ~ / 2 .  B p e 3 y J I b T a T e  H e p a c c e R H ~ b 1 f i  CBeT  npOXOAMT. 

hCl  

I: 
t &' 

c w b H a  o c n a 6 n ~ ~ c 6 ,  sepes nornoqamqym l r a c T b  (pa30~0h nna- 
CTBHKN, A H @ ~ ~ ~ N P o B ~ H H ~ I ~ ~  Xe C B e T  - B OCHOBHOM sepe3 np0- 
3 p a q H y m  s a C T b  IIJIaCTMHKM, n p ~ o 6 p e ~ a ~  ~ O n O J I H M T e J I b H y I O  p a 3 -  

. H O C T ~  (pa3 ~ 1 2 .  
O n ~ c a H U e  MHKpOCKOna .  B n a H H 0 f i  p a 6 o ~ e  M C n O n b 3 y e T C R  MMK- 

p o c K o n  MBP-I. Ero B H ~ W H H ~ ~  BMA n O K a 3 a H  H a  PUC.  9.4. 3 ~ e c b  
1 - o c s e T u T e n b H o e  s e p ~ a n o ;  2 - perynmop n o n e ~ o h  ~ ~ a + p a r -  

_ MbI  KOHAeHCOpa ;  3 - p e ~ o J I b ~ e p H b 1 f i  AMCK C H ~ ~ O ~ O M  K O J b I l e B b I X  
n H a @ p a r ~ ,  U e H T p M p O B a H M e  KOTOPbIX O C y W e C T B n R e T C R  m Y M R  

B U H T a M N  4;  5 - KOHAeHCOP;  6 - n p e ~ ~ e ~ ~ b l f i  CTOJIMK ( r 0 p M -  
s o ~ ~ a n b ~ o e  n e p e ~ e q e ~ ~ e  ero ~ ~ O M ~ B O A M T C R  BMHTOM 7, a B p a -  

l u e H u e  B o e p y r  ~ e p ~ k i e a n b ~ o f i  OCM -OT p y ~ ~  nocne pacepenne- 
HMR CTOnOPHOrO BMHTa 8) ; 9 - 0 6 ' b e K ~ M ~  MMKpOCKOna ;  10 - OKY- 

n R p .  
r p y 6 a s l  @ O K ~ C H ~ O B K ~  MMKpOCKOna  nPOM3BOAMTCR PYKOFIT- 

KOA 11, TOHKaR @ O K Y C M P O B K ~  P J I K O R T K O ~ ~  12, I l e P e M e L U e H M e  KOH- 

A e H c o p a  - P ~ K O R T K O ~ ~  13. 
' .- P 0 J I b  @a30~0fi IIJIaCTMHKM M r p a e T  @a3080e Ko~Zby0, B b t r p a -  

& U p O B a H H O e  H e n O C p e A C T B e H H O  H a  B H J ' T ~ ~ H H C ~ ~  n O B e p X H O C T n  0 6 b -  

PKTHBa  9. 
K MMKPOCKOnY n p M J I a r a e ' r C H  OCI3eTMTeJIb, O ~ ' ~ ~ K T - M M I < ~ O M ~ T ~  

d, rle~oii n e n e H m  0,01 MM, O K y n R p H a R  H a c a A K a  c nonynpo3pag- 
Hb lM 3 e p K a J I O M ,  B e p T H K a J I b H a R  MMJIJIMMeTpOBaR JIk iHef iKa,  BCnO-  
h I 0 r a ~ e J I b H b l f i  MMKPOCKOn M (er0 OKj 'J IRp M O X H O  I I e p e M e q a r b  

U CTOnOpMTb B H Y X H O M  IIOJIOXeHMM ~ O K O B ~ I M  BMHTOM) , CBeTO- 

( P I M B ~ T ~ ~ I  R ~ l r c n e n y e ~ b ~ i i  0 6 ' b e K ~  -- a a 3 0 n a ~  n w @ p a ~ u ~ o ~ ~ a ~  
p e r u e T K a .  



A O ~ H T ~ C H  s e T K O r 0  a 3 0 6 p a x e ~ ~ ~  U K a n b I  o ~ ' ~ ~ K T - M H K ~ o M ~ T ~ ~ .  
X C T ~ H O B N T ~  T a K O e  H a n p R X e H M e  H a  OCBCTUTene ,  Z I T O ~ ~ I  H 3 0 6 p a -  
X e H l l e  ijb1JI0 ~ a u 6 n n e e  ~ f i 0 6 H b 1 ~  A J I n  I l a 6 , ~ K ) f l e ~ U R .  

n 0 c J I e  3TOTO J'C'TaHORNTb C J I e B a  OT  NMKPOCKOna  BePTI<l<aJI l , -  
HYK) J I H H ~ ~ ~ K Y  H a  PaCCTORHUM 25 CAt OT  O K y J I R p a  PI H a A e T b  H a  
O K y n R p  M U K p O C K O n a  OK)'JIRI)H\'K) H a C a a l i Y  C ~ O J I y ~ p 0 3 p a q I I l J b I  

3 e p K a J I O M .  B node 3 P e H I I R  n o c J I e . ~ ~ e f i  i l O J I X H b 1  ~ a 6 n K ) ~ a T b c R  
k i 3 0 6 p a X e ~ f l R  JByX IIJKaJl .  ~ O B O P O T O M  IIpeAMeTI-IOTO C T O J R I l a  

COBMeCTMTb o6e IIJKaJIbI. ~ Y C T ~  N - qACJIO I ~ ~ J ~ ~ H M A  . ' I M H ~ ~ ~ K M ,  
KOTOpbIe  yKJIa:LhlBaK)TCH M e X A y  12 , l e J I eHI iRMH IlIlZaJIbI O ~ I ~ K T -  

M M K P O M e T P a .  Toraa yBe,rlM'IeIIMe MMKPOCKOna 

I\i r = -  
nu ' 

~ @ @ ~ K T M R H O C T ~  3 T O r 0  MeT0,Ta B C l f J I b ~ o f i  C T e n e H U  3 a B M C l i r  
C T  TOqHOCTM H ~ C T P O ~ ~ K ~ ~  n p ~ 6 o p a ,  n 0 3 T O M y  ee a e o 6 x o ~ u ~ o  Bhr- 

nOJIHMTb C M ~ K c N R ~ ~ . ~ ~ H o ~  TWaTeJ IbHOCTbK) .  

H a c T p o ii K a M M K p o c K o n a. ~ O M ~ C T N T ~  n c c n e n y e ~ b ~ i i  
0 6 ' b e ~ ~  H a  I I ~ c i l ~ . l e T ~ b ~ f i  CTOnHK U, n e p e M P U J a H  T Y ~ ~ C ,  TWaTe .Ub-  

HO C @ O K Y C W P O B ~ T ~  MUKPOCKOn H a  q e T k @ e  BMAeHNe  e r C .  3 ~ 0  
I IO J IOXeHkie  ~ y 6 y c a  d 0 f l ~ H 0  O C T a S a T b C R  Hell3.MEHHblM B n p O u e C -  

ce nocne~yrou~efi ~ i a c ~ p o i i ~ ~  ( P ~ K O R T K U  rpy6oR H TOHKCR @OK).- 

CMPOBKM B ~ a n b ~ e f i u l e ~  H e  T P O T ~ T ~ ! )  

Aanee npOU3BeCTM H ~ C T P O ~ ~ K ) '  MMKPOCKOna  H a  @a30~bll"l  KOH- 
I p a C T ,  T. e. COBMeCTMTb ~ 3 0 6 p a ~ e ~ n e  ~ 0 J I b U e ~ o f i  A U ~ @ ~ ~ I ' M L I  

K O H A e H C O p a  C @ a 3 0 ~ b l M  KOJlbUOM 0 6 ' b e l { ~ M ~ a .  3 T O r 0  BblHYTh 
OKyJ IRp  U 3  ~ e p x ~ e f i  qaCTM ~ y 6 y c a  U BCTaBk iTb  H a  er0 MeCTO 

~ ~ n 0 ~ 0 r a T e J l b ~ b l f i  MNKPOCKOn.  n e p e M e I I J e ~ U e M  O K y J I H p a  3 T O r O  

M U K p O C K O n a  A O ~ N T ~ C H  4 e T K O r 0  BHHeHUR aa30~0r0  K O n b U a .  

~ O B O P O T O M  P e B O J I b B e p H O r O  H H C K a  BBeCTM B XOA J I y s e f i  OJHS  
U 3  KOJIbUeBbIX f i M a @ p a r M  ki n e p e M e U J e H H e M  K O H A e H C O p a  ~ 0 6 U T b -  

CH MaKCUMaJIbHO s e T K O r O  ~ 3 0 6 p a X e ~ H ~  C B e T J O r O  K O J I b u a .  ~ O C J I C  
3TOT'O BBeCTM TaKYK) KOJIbUeBYH) A U a @ p a r ~ y ,  ~ 3 0 6 p a X e ~ U e  KOTO- 

p0fi nOAHOCTbI0  yKJIaf ib1BaJlOCb 661 BHYTPM @a30~0r0 KOJIbUa .  

T W ~ T ~ J I ~ H O  COBMeCTMTb CBeTJIOe KOJIbUO A U a @ p a r M b I  C @ ~ ~ O B ~ I M  

KOJIbUOM 0 6 ' b e ~ T M ~ a  ( ~ O B O P O T O M  U e H T P N P O B O ~ H b I X  BUHTOB 4 ) .  
3 a n u c a ~ b  H o M e p  naeaofi n n a 4 p a r ~ b 1 .  

~ ~ K O H ~ N B  H ~ C T P O ~ ~ K Y  no ( P ~ ~ O B O M Y  KOJIbUy,  Bb IHYTb  BCIIOMO- 

r a T e J I b H b I U  MUKPOCKOn U YCTaHOBUTb  H a  er0 MeCTO OKyJl5ip .  

C P ~ B H U T ~  K a q e C T B O  ~ 3 0 6 p a ~ e H U f i  n p M  MCnOJIb3OBaHMU MeTO- 

A a  @ ~ ~ O B O ~ O  K O H T p a C T a  N n p U  H ~ ~ J I I ~ A ~ H N u  B CBeTJIOM none 
(B n o c n e n H e M  cnysae K o n b u e s a n  n a a @ p a r ~ a  K o H n e H c o p a  A o n x -  
H a  6 b 1 ~ b  B b I B e A e H a  nOBOpOTOM p e B O J I b B e p H O r 0  A H C K a  B c O C e A J  

Hee I I o J I o x ~ H H ~ ) .  6onbrrreA ~ ~ ' ~ ~ K T H B H O C T U  H P K O C T ~  1130. 
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\, rae y - y B e n w s e p w e  M m p o c K o n a ,  o n p e a e n e H H o e  B n p e n b ~ a y u e k l  

s ana~nu.    TO u s ~ e p e ~ w e  n p o f i e n a T b  H e  M e H e e  T p e x  pas. 

1. OT KahMX @ ~ K T O ~ O B  3 a P M C N T  y B e s l M q e H M e  M H K ~ O C K O ~ ~ ?  
2. q e ~  06ycnosne~ npeaen p a s p e m a m ~ e h  C ~ O C O ~ H O C T M  M H K ~ O C K O ~ I ~ ~ '  

K ~ K  MOXHU y B e , W i q M T b  ero p a 3 p e m a l o ~ } m  c n o c o 6 ~ o c ~ b ?  

3. B . l e M  I l p e M M y I U e C T B O  A l e T O n a  @ ~ ~ O B O C O  K O H T p a C T a  no C p a B H e H M I ! ~  

C M e T O n O M  T C M H O r O  ~ o J T R ?  

4. n 0 . l e ~ y  NCIIOJTb3OBaHNP c B e T o @ M J I b ~ p a  a a e T  6 o n b r u u h  ~ $ @ K T  D H" 
' T o n  I$a30BOrO K O H T ~ ~ C T ~ ?  %.  TO T ~ K O C  @ a s o ~ a ~  a s @ p a r u l ~ o n n a n  p r m e ~ ~ a '  



U3YY EHUE AUQPAKUUM QPAYHrOQEPA 

Beeaenue. B 3 ~ 0 5  p a 6 o ~ e  H 3 y q a e T C R  A H @ ~ ~ K ~ U R  C B e T a  

B n a p a n n e n b H b r x  nysax, K o r r r a  n u @ p a ~ u w o ~ ~ a ~  K a p T u H a  OT UC- 

CJ l eAyeMbIX O ~ % ~ K T O B  0 6 p a 3 y e ~ c ~  B @ O K ~ J I ~ H O ~  n.TIOCKOCTA 

O ~ ~ ~ K T H B ~  (nn@pa~uusr  Q p a y ~ r o a e p a ) .  
B K a r e c r e e  u c c a e n y e M b l x  O ~ X ~ K T O B  u c n o n b ~ y r o ~ c n :  npoopas- 

H a R  A W @ ~ ~ K L I I I O H H ~ R  pemema, K p y r n o e  o T B e p c T u c  M n n o c K a R  
. Z B y M e p H a R  P e U I e T K a .  

P ~ C V ~ T  p a C n p e A e i l e H A R  HHTeHCHBHOCTIl B ~ ~ H @ P ~ K U I ~ O H H O ~ ~  
K a p T H H e  BO BCeX C J I y q a R X  npOI43BOnUTCR C nOMOWbH3 OCHOBHOrO 

n p n ~ u ~ n a  ~ o n ~ o ~ o f i  o n T u K u  - n p n H u M n a  rmi i re~ca - Q p e ~ e n ~ .  
C o r n a c ~ o    TO MY n p ~ ~ u ~ n y ,  pe3ynb~upyrowee ~ o n e 6 a ~ n e  B nro- 
6ofi T O q K e  O n p e A e J l R e T C R  C y M M M p O B a H H e M  BTOPHsHbIX BO,JIH, 

H H a R p e m e T K a. , ~ I I @ ~ ~ K U U O H H ~ R  peruer- 
T c060fi CTeKJlRHHyH) n J I a C T U H K y ,  H a  K O T O ~ O ~ ~  se- 
H a K O B b I e  H H T e p B a J I b I  H a H e C e H O  6 0 . n b I I I o e  qMC.10 

LUTPHXOR. ~ Y C T ~  H a  TaKYH3 P e U I e T K Y  I I a a a e T  

R MOHOXPOMaTMrIeCKaR C B e T O B a R  BOJIHa.  E c n ~  
O B a H H b l X  BOJIH 3 O M e C T M T b  O ~ ~ ~ K T U B  0, TO 
OCKOCTH BO3HMKHeT , T I I @ ~ K ~ M O H H ~ I ~ ~  C n e K T p ,  

OTAeJIbHbIX MaKCAMYM'OB (PUC.  10.1 ) . M a K -  

TO ~ = d  sin (p, rze d - ~ O C T O H H H ~ R  pe- 
- Y r O n  A H @ ~ ~ K U H H .  T ~ K M M  0 6 p a 3 0 ~ ,  

KUHM (C,, n0,X KOTOPbIMM O ~ P ~ ~ Y I O T C R  MaKCNMYMbI,  

. ". d sin cp, = kA, (10.1) 
&-' k - I IOPRAOK A H @ ~ ~ K ~ H O H H O ~ O  MaKCU!vl!iMa (k=O, 

4 2 , .  . ., ) ;  h - A J l U H a  BOJlHbI C B e T a .  

. i- f#!~OflbKO . pa3nlLclHbLX AJIMH BOJIH, TO P e u l e T K a  p a 3 J I O X M T  er0 
' e- 

n p I l X O A R U M X  B 3 T Y  T 0 9 K y  OT BCeX 3 J I e M e H T O B  I I ~ o ~ ~ ~ B o J I ~ H o ~  no- 
r3epxaoc~u, c y s e T o M  wx a M n n u T y n  n @a3. Onpezenun a M n n w -  

ryny pe3ynb~~pyroue ro  K O J I ~ ~ ~ H H H ,  n e r K o  3 a ~ e ~  ~ a i i ~ a  u ero 
MHTeHCUBHOCTb: 1 CQ a2. 

P~CCMOTPRM H e K O T O P b I e  ' i a C T H h l e  C J I y s a U .  
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PIIC. 10.2. 

B cnemp. B cepenwe c n e K T p a  B O ~ H I I K H ~ T  6 e n a ~  noaoca- HY- 
m O f i  MaKCHMYM ( k = O )  AJIR BCeX AnMH B O J H ;  no 06e CTOpOIIbI 

~ ' K Y A ~ B O ~ O  MaKCMMYMa O ~ P ~ ~ Y I O T C R  J I W H ~ G ~ I ~ T ~ I ~  C n e K T p b I  1-r0, 
2 . ~  H T. A. IIOPRAKOB. n ~ l l r ~ e l \ l  B K a X A O M  C n e K T p e  Mal<CMMYMbI 
.@?Me KOPOTKUX ~ J I N H  BOJIH p a c n o n a r a r o T c R  6nwi~e K uewpanb- 
ffcs~:noJIoce, a M a K C H h f y M b I  donee A.XllHHb1X BOJIH - A a J I b U e .  
.':Ma 3TOM OCHOBaHO M C n O J I b 3 0 B a H U e  A U @ ~ ~ K ~ U O H H O ~ ~  P e I l l e T K l f  

I& : W ~ C T B ~  C n e K T p a J I b H O r O  npu6opa. 
,' $ ? ~ @ ~ ~ K u u R  H a  K p y r J I O M  O T B e p C T M I I .  ~ Y C T ~  nn0- 

~ ' M O H O X P O M ~ T N ~ I ~ C K ~ R  C B e T O B a R  BOJ lHa  I I a A a e T  HOpMaJ IbHO 

@ , ~ m 0 e  O T B e p C T U e .  B 3TOM C J I y q a e  B @oKaJTbHof i  n n 0 C K O C T H  
h m ~ I 3 a  0 ( ~ H c .  10.2) B 0 3 H U K H e T  A ~ ~ @ ~ ~ K U U O R H ~ R  K a p T H H a :  
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R (0,61, 1,12, 1,62,. . . (MMHIIMYMU);  
s in  B = 

(0,81, 1,33, 1,85,. . . ( M ~ K C N M Y M ~ I ) ,  
(10.2) 

me R - P a n M y C  O T B e P C T M R ;  - nJIMHa BOJIHbI  C B e T a .  

IlOJIyZIeHMR A M @ P ~ K ~ M O H H O ~  K a P T M H b I  AOCTaTO'IHO 60~15- 
I l l H X  )TJIOBbIX p a 3 M e p O B  H ~ O ~ X O ~ M M O ,  K a K  BMAHO M3 ~ O C J I ~ ~ H ~ C  

C ~ O P M ~ J I ~ I ,  M C n O J l b 3 0 B a T b  M a J o e  O T B e p C T M e .  A 3 T 0  n P M B O A M T  

K TOMY, 9 T O  MHTeHCMBHOCTb A I ~ @ P ~ K L I M O H H O ~ ~  K a p T M t I b I  O K a 3 b l -  

H a e T C R  H ~ A O C T ~ T O ~ H O ~ ~  n J I R  B M 3 y a J I b H b l X  H a 6 J I l O ~ e H P i f i .  

3 ~ y  T P Y n H O C T b  MOiKHO 0 6 0 f l ~ M  C J I e n y l O u M M  n y T e M .  M3~ec.r- 
HO, ZIT0 D C J I y Z I a e  a b i @ p a K U M k i  n A 0 c K u . X  C B e T O B b l X  B O n H  n e p e M e -  

I ~ e H l I e  O T B e P C T M R  I3 e T O  nJIOCKOCTM H e  C K a 3 b I B a e T C R  H a  @ O P M ~  
11 p a 3 M e p a X  ~ I . ~ @ ~ ~ K ~ H o H H o ~  K a P T M H b I .  ~ O ~ T O M Y ,  eCJIM B M e C T O  

OAI-lOrO O T B e p C T M R  C n e J I a T b  M H O r O  Gecnopxdov~o paCnOA09 lCeH-  

N b l X  OAMHaKOBbIX O T B ~ P C T I I ~ ,  T O  A M @ P ~ K ~ H O H H ~ R  K a p T M H a  O T  HXX 

6 y n e ~  T U K U R  Ne, KUK OT 0 d H 0 2 0  OTl?epCTUX, a ee MHTeHCMBHOCTb 

Gyae~  p a B F i a  C y M M e  I I H T ~ H C M B H O C T ~ ~ ~ ,  A a B a e M b I X  KaXZAblM O T B e p -  

C T H e M  B OTAeJlbHOCTM. ~ ~ C ~ O P H A O Z I H O ~  P a C n O J I O X e H M e  O T B ~ P C T M ~ I  

n O 3 B O J l H e T  ~ 3 6 e i ~ a ~ b  M H T ~ ~ @ ~ ~ ~ H ~ H O H H ~ ~ X  ~ @ @ ~ K T o B ,  K O T O P b I e  

n o s a a ~ n u  6b1 D cnyqae ux y n o p R j q o q e H H o r o  p a c n o . ? o x e H m .  

A H @ ~ ~ K U H R  H a  n ~ y ~ e p ~ o i i  p e n I e T K e .  P a c c ~ o ~ r -  
~ M M  c H a q a n a  ~ H @ P ~ K U H K ,  H a  O ~ H O M ~ P I I O ~ ~  uenowe 143 paccemn- 

l O u M X  U e H T P O B .  ~ Y C T ~  H a  T a K Y H )  U e n O q K Y  I I a a a e T  H O p M a J I b X O  

~ J I O C K M ~  M O H O X P O M ~ T M Z I ~ C K M ~  C B ~ T O B O ~ ~  n O T O K  (PHC. 10.3). n 0 ~  
F\.~MRHMekl I I a ~ a ~ o u e f i  C B ~ T O B O ~  BOJIHbI P a C C e M B a W U A e  U e H T P b I  

C T a H Y T  MCTOZIHMKaMM K O r e P e H T H b l X  C @ ~ P N ' I ~ C K M X  BOJIH. O n ~ H 9 e -  

C K a R  p a 3 H O C T b  X O A a  K o J I ~ ~ ~ H M ~ ,  MCXOARUlMX I13 A B Y X  C O C e n H M X  

U e H T p O B  M P a C I I P O C T P a H R I O I 4 M X C R  B H a n p a B ; I e H M M  6, P a B F I a  

A =  a cos 6, rne a - nepuoA U e n o s K M .  B T e x  H a n p a B n e H u R x  6, 
JJIH K O T O P M X  A P a B H O  U e J I O M y  q H C J l y  AJIHH BOJIH, B p e 3 y J I b T a T e  
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B r i n  ~ C I @ P ~ I < U I I O H H O ~ I  K a P T M H b l  O T  ~ a K 0 f i  U e I I O ' i K B  3 a & i ~ M ~  

OT n 0 J I O ) K e H M R  o ~ % ~ I < T I . I B ~ .  E c n ~  O n T M c r e c K a R  ocb 0 6 - 6 e ~ r k i ~ a  

c o B n a l x a e T  c n~~ef i r ro i i  u e n o q ~ o i i ,  TO B ero ( t ) o ~ a n b ~ o i i  n n o c K o c T u  

0 6 p a 3 y e ~ c R  C M C T e M a  K O I i u e H T p H q e C l < M X  CBeT.'lbIY KOjleLI.  E c n ~  Xe 
o n T M s e C 1 i a n  O C ~  n e P n e H A M K Y J I R P H a  1 i e n o w < e ,  TO c n e T . l r b r e  nono- 
C ~ I  u ero ( / ) o l c a n b ~ r o G  n n o c r c o c T M  6 y n y ~  M M e T b  win r.anep6o.n, K a 1 i  

n o ~ a 3 a ~ o  I r a  p ~ c .  10.3. 
Tenepb P a c c M o T p M h r  c , . ~ y l r a k ,  I < o r l a  n.nocriaii c ~ e ~ o a o i i  n o T O K  

n a n a e T  I + o p M a n b l j o  Ira r 3 e g ~ e p ~ g r o  n p R M o y r o . n b H y m  p e r u e T K y  

113 p a c c e l m a m u l M x  U e H T p o n  c n e p M o A a M l 4  a M 6. T a ~ y r o  p e r u e T -  



B 3 T O M  C J I y q a e  H a  A O C T a T O Y H O  Y A a J I e H H O M  3 K p a H e  MJIM B @o- 
h a J I b H 0 f i  nJ IOCKOCTIl  0 6 5 e ~ ~ k i ~ a  B O 3 H M K H e T  C M C T e M a  0 T A e . T b I I b l X  
L B ~ T J I ~ I X  TIRTeH, K O T O P b I e  P a C n O J I a T a I o T C R  B T 0 4 K a Y  TICpeCeYeHMA 

Z B y X  CMCTeM runep6on. 
3 ~ a R  P a C n O J I O X e H M R  3TMX TIRTeH M A J I M H y  BOJIHbI C B e T a ,  M O i h -  

HO C T I O M O U b I O  (POPMYJI (10.4) P a C C r I M T a T b  I I O C T O R H H b I e  P e l l l e T K N  
M O n p e A e J I M T b  @ O ~ M Y  ee 3 J I e ~ e H ~ a p H o f i  R q e f i ~ M .   TOT M e T O A  J I e -  
X M T  B O C H O B e  P e H T r e H O C T P Y K T Y P H O r O  a H a J I M 3 a  KPMCTaJIJ IOB.  

O ~ U C ~ H H ~  J'CTaHOBKH. P a 6 o ~ a  IIPOBOAMTCR H a  Y C T a H O B K e ,  O n -  
T w t e c K a R  c x e M a  K O T O P O ~ ~  n o ~ a 3 a ~ a  H a  PHC. 10.5. 3 ~ e c b  1 - M C -  

7 0 4 H k I K  C B e T a ;  2 - K O H A ~ H C O ~ H ~ R  J I M H 3 a ;  3 - BXOJHOe OTBepCTMC' 
I c o n n u M a T o p a ,  p a c n o n o x e H H o e  B n e p e ~ ~ e f i  @ o s a n ~ ~ o i i  nnoceo- 

Pwc. 10.5. 

CTM ero 06ae~~kina  4 ;  5 - A H @ P ~ K ~ H O H H ~ I ~ ~  o ~ % ~ K T ;  6 - 0 6 % e ~ -  
TMB 3 p M ~ e J I b H 0 f i  T P Y ~ ~ I ,  B ( P o K ~ J I ~ H o ~ ~  IIJIOCKOCTA K O T O P O r O  o6pa- 
3 Y e T C R  A M @ P ~ K U I I O H H ~ R  K a p T M H a ;  7 - O K Y J I R P - M M K P O M e T P .  

B K a V e C T R e  B X O A H O r O  O T B e P C T H R  K O J I J I M M a T O p a  M C n O J I b 3 y e T C R  
y31 t a~  uenb (npu p a 6 o ~ e  c n ~ l $ p a ~ u u o ~ ~ o f i  perue~~<oii)  M M a J o e  

K p y r J I O e  O T B e p C T M e  ( n p M  M3YYeHMM A M @ P ~ I < U I I M  O T  KPJ'rJIbIX 

O T B ~ P C T H ~ ~  H A B Y M ~ P H O ~ ~  ~ ~ I I I ~ T K H ) .  
MCTOYHMK c B e T a  - p T y T H a R  n a M n a ,  A a I o u a R  B B H A M M O ~  06- 

JIaCTM C n e K T P a  H e C K O J I b K O  A O C T O q H O  R P K N X  C I I e K T p a J I b H b I X  JIM- 

~ w i i .  

1. O n p e ~ e J I e H H e  A a H H  BOJIH C I l e K T p a J I b H b I X  J IHHHfi  

Y C T ~ H O B M T ~  B @ o ~ a J I b H y I o  TIJIOCKOCTb K O J I J I M M a T O p a  ~ M a @ p a l . -  

M Y  C ~ 3 ~ 0 f i  I I P R M O Y ~ O J I ~ H O ~ ~  U e J I b I O .  
I 3 ~ n I o ' r ~ ~ b  PTYTHYIO n a M n y .  n e p e ~ e u e ~ l i e ~  ~ o ~ n e ~ c o p ~ o f i  

.'lMH3b1 A O ~ H T ~ C R  TOTO, 4~0661 B X O A H a R  I ILeJIb  K O J I J I I l M a T O p a  6b1.na 
1 ) a n H o v e p H o  u R ~ K O  o c B e u e a a .  

C @ O I < ) ~ C P ~ ~ O B ~ T ~  O K Y J I R P - M M K P O M e T P  H a  q e T k O e  B l 4 A e H I l e  BI1- 

3 l l p H O r O  K p e C T a  ~ M ~ e f i  ( B ~ ~ U ~ H U ~ M  H a K a T a H H O r O  1 C 0 J I b u a ) .  3a -  
T e M  C @ O K Y C M P O B ~ T ~  3PI.ITe.rlbHYIO T P Y ~ Y  ( T I e p e ~ e u e H k i e ~  O K y J I R p -  

M M K ~ O M ~ T ~ ~ )  I r a  q e T K 0 e  B M A e H M e  ~ 3 0 6 p a X e ~ M R  B X O A H O ~ ~  U e J I l l  
K o n n m a T o p a  ( 6 e 3  n a p a n . n a K c a  o r H o c u r e n b H o  ~usupaoro  K p e c r a  

~ M ~ e f i ) .  

n 0 c J I e  3 T O r 0  Y C T a H O B M T b  T I e p e A  O ~ % ~ K T M B O M  3 p M ~ e J I b H 0 f i  T P Y -  
661 A E I @ P ~ K ~ H O H H Y K ~  p e u l e T K y  B n o n o x e H w e ,  npw KOTOPOM ee 
66 

1 T,' B none 3 p e H M R  A O J I X H a  IIORBMTbCR , X U @ ~ ~ K ~ U O H H ~ R  K a p T M H a  - 

I ' n ~ ~ e f i q a ~ b ~ f i  cnemp. C n e r ~ a  n o B o p a w s a R  p e m e T K y  B o K p y r  on- 
' T H ~ I ~ C K O ~  OCM, A O ~ I I T ~ C R  M ~ K C A M ~ J I ~ H O ~ ~  YeTKOCTM A M @ ~ ~ K U M O I I -  

110fi K a P T M H b I .  
M ~ M ~ P E I T ~  T I O J I O X e H U R  $ I M O J I ~ T O B O ~ ~ ,  3 e J I e H o f i  M l K e J I ~ 0 f i  C n e K T -  

p a J I b H b I X  JIMHMfi B O  B C e X  BMAUMbIX T I O p R A K a X  C n e K T p a .  A m  3 T O -  
ro B p a u e H M e M  6 a p a 6 a ~ a  O K y J I R p - M M K p O M e T p a  C O B M e C T M T b  TOrI- 

KY n e p e c e s e e u f i  ~ a s a p a o r o  K p e c T a  ~ a ~ e f i  n o c n e A o B a T e n b H . 0  c ce- 
P e A M H a M M  3 T H X  JIMHMfi M C A e J I a T b  C O O T B e T C T B y I o U M e  OTCZIeTbI X k  
no LLIKaJIe M 6 a p a 6 a ~ y  M M K p O M e T p a .  O A H O B ~ ~ M ~ H H O  AJIR K a X -  

~ 0 f i  JIUHMM O T M e T M T b  ee u B e T  M I I O p R A O K  C n e K T p a  (k ) .  
~ T M  M 3 M e p e H M R  n P O M 3 B e C T M  AJIR MaKCMMYMOB,  P a C n O J I O X e H -  

HbIX K a K  C J I e B a  T a K  M C n p a B a  O T  U e H T p a J I b H O r O  M a K C M M y M a .  
B b14 M c JI e H M R.  B H a m e M  cnyyae y r n b ~  n a @ p a e u u ~  M a n h 1 ,  

n 0 3 T O M Y  B @ 0 p ~ y J I e  (10.1) M O X H O  CZIMTaTb, ZIT0 sin ( P ~ = Q ~ .  
T o r ~ a  @ 0 p ~ y J I a  AJIR O n p e A e J I e H a R  AJIMH BOJIH 6 y A e ~  M M e T b  B B A  

I .  Y C T ~ ? H O B M T ~  B ( P o K ~ J I ~ H Y I O  n J I O C K O C T b  K O J I J I M M a T O p a  B M e -  

CTO A M a @ p a r ~ b l  C W e a b I O  ~ M a @ p a r ~ y  C M a J I b I M  K P Y r J I b I M  0 T B e I ) -  
CTMeM, a H a  M e C T O  A M @ P ~ K U H O H H O ~ ~  PeLLIeTKM M p M C O B y I o  A M a g -  

P a r M y  C I IOJIHOCTbIo  O T K P b I T b I M  O T B e P C T M e M .  
2. A O ~ I I T ~ C R  M a K C U M a A b H O  R p K 0 2 0  O C B e U e H M R  BXOfiHOrO OT-  

B e p C T M R  K O J I J I M M a T O p a .  n p M  3 T O M  B U e H T P e  IIOJIR 3 P e H M R  T P ) ~ ~ E I I  

H O J I X H O  IIOHBMTbCR er0 R p K O e  M q e T K 0 e  ~ 3 0 6 p a x e ~ u e .  
3. Ha6~11orra~b, K a K  TIpM T I O C T e n e H H O M  YMeHbLLIeHMM O T B e p -  

CTMR H P H C O B O ~ ~  ~ M a @ p a r ~ b I  1 ~ 0 6 p a x e ~ ~ e  B X O A H O r O  OTBePCTLlR 

T e p R e T  r I e T K O C T b  M, I I O C T e n e H H O  P a s M b I B a R C b ,  n e p e X O A I i T  B AM@- 

P a K I p i O H H Y I o  K a P T M H Y  O Y e H b  cna60B NHTeHCMBHOCTM. 

4. 3 a ~ e H M ~ b  MPMCOBYIo ~ M a @ p a r M y  I I J I ~ c T M H K o ~ ~  C M H O X e C T -  
BOM 6 e c n o p ~ n o ~ ~ o  P a C n O J O X e H H b I X  O T B ~ P C T H ~ ~  A M a M e T p O M  

1,o 11. Y ~ ~ A I I T ~ C R ,  YTO MHTeHCMBHOCTb A H @ ~ ~ K U H O H H O ~ ~  K a p T ! i -  
H ~ I  n p M   TOM p e s ~ o  ~ o s p a c ~ a e ~ .  

B B ~ C T H  B XOA J I y q e f i  X e J I ~ b 1 f i  MJIM 3 e J I e H b I f i  C B ~ T O @ M J I ~ T ~ .  
M ~ M ~ P M T ~  I I O J I O X e H M e  M a K C U M Y M O B  M MMHMMYMOB. 



5 .  B ~ I ~ ~ C J I I ~ T ~  AJIMHY BOJlHbI C B e T a .  e y q e T O M  MaJ IOCTq  YrJIOB 
n u @ p a ~ u u r r  4 o p ~ y n a  (10.2) nnn p a c c l e T a  nJICIHbI BOJIHbI c B e T a  
n p w o 6 p e ~ a e ~  cnerrymu~fi r3rrA: 

r A e  d,- ACIaMeTp  C B e T A O r O  MdlM 1 e M H O r O  KOJIbUa ;  /Z - COOTBeT- 

c T s y m u e e  e M y  q c r c n o ,  K o T o p o e  npmeneao B a o p ~ y n e  (10.2). 
Y ~ 0 6 b 1  B O C I I O J I ~ ~ O B ~ T ~ C R  @ O P M ~ J ~ O ~ ~  (10.6), C n e g y e T  npenna- 

PkITeJIbHO BbIYNCJIMTb OTHOLUeHMe d,ln A n n  K a X A O r O  K o J I b q a  

M 3 a ~ e ~  c p e A H e e  3 ~ a s e ~ l i e  3~01-o O T H o u e H M R  A n n  R c e x  K o n e q .  

n o n y r l e H H 0 e  3 H a r I e H M e  AJIMHbl BOJlHbI CPaBHM1.b C COOTBeTCT- 
R ~ I O U H M  p e 3 y n b ~ a ~ o ~  n p e A b 1 A y u e r o  3 a ~ a ~ u ~ .  

1. 3 a l \ l e l I k i ~ b  nJlaCTHll1<)' C OTBepCTHRMCI ~ ~ ~ c T C I ~ I K O R  C ,ley- 
M ~ P H O ~  n p R ~ O ~ r 0 J l b ~ 0 f i  P ~ I H ~ T K o ~ ~ .  B IIOJIe  3 P e H M R  X O J I X H a  

nORR NTbCR C l l C T e M a  A M @ P ~ K U H O H H ~ I X  MaKCMM4MOB - I IRTeH.  

M 3 ~ e p M ~ b  ~ O J I O J K ~ H M R  U e H T P O B  MaKCIIRIyMOB, I iOTOPbIe  J l e X a r  

] l a  r o p ~ 3 o ~ ~ a n l . 1 ,  npoxorr~nieii sepes u e ~ ~ , r p a n b ~ ~ b l f i  (~ ryne~of i )  
MaKCUMyM.  

A ~ a n o r M q ~ b l e  M3MepeHMR I I p O A e n a T b ,  I I O B e p H y B  PeLIIeTKY Eta 
90" B O K P Y r  O ~ T M ~ ~ C K O ~  OCM. 

2. M3 I IOnyYeHHbIX OTCqeTOB H ~ ~ ~ T C I  P a C ~ T O R l I I I R  M e X A y  CMM- 
MeTPMYHO p a C n O J I O X e H H b 1 M M  MaKCMM)'hIaMM U OGOIIX H a n p a B J I e -  

HURX ( A x k  Ii AyR) .  B b l q H ~ n M ~ b  CpeAI- l l le  3 H a q e H M R  O T H O L U ~ H N ~ ~  
Ax,/k U Ay, / /k ,  me k - I IOpRAOK MaKCMhlyMOB, N 3 a T e ? t  HOCTO- 
R H H b I e  PeLUeTKCI a H b no @ 0 p M y J l a M  

I P a 6 o ~ a  11 
r 

M3YY EHME 0TPA)KATEJlbHOB AMQPAKUMOHHOB 
PEUIETKM 



n  ex ~ a n p a a n e k ~ u ~ x ,  SJIR K O T O P ~ I X  O n T M Y e c K a R  pa3HO~:fa~fia K a s e c ~ ~ o  c n e ~ ~ p a  ( p a c c ~ o ~ ~ ~ e  P I ~ X A ~  c n e ~ ~ p a n b i ~  T b ~ ~ l ~ f  *TI]- 

; l y ~ e f i ,  O T ~ ~ ~ K ~ H H ~ I X  OT C O O T B ~ T C T ~ ~ H ) ~ ~ U , ~  3neMeHTOB C O C & ~ ~ ~  IIURMM 14 MX U I N P N ~ I ~ )  3 a B M C M T  O T  ABYX OCHOBHhIX X a p a K T e p U C ' I ' M l i  

W T ~ M X O B  p e u r e T K u ,  p a B H a  I l e n o M y  Y M c n )  JJIMH BOJIH. B  TOM cnee~panb~roro  npu6opa: ymosoii r r e c n e p c l z ~ ~  H pasperuarorueii 
cnysae ~ o n e 6 a ~ ~ n  OT B C ~ X  U I T ~ I ~ X O B  P ~ L I I ~ ' ~ K A  n p M X O A R T  B onpe- cnoco6~oc?.a. 
z e n e ~ ~ b r e  TOYKM ( r ) o ~ a ~ ~ b ~ o i i  ~ J I O C K O C ~ - u  JMH3b1 B @ a 3 e  U, cne- Y r n o B a R 3 M c n e p c H H x a p a ~ ~ e p m y e ~  cnoc0611ocr~ 

C n e K T p a J I b H O r O  npu6opa I I p O C T p a H C T R e H H O  p a 3 A e ~ l R T b  n p s I < U  .7)-- 

Y e 8  p a 3 J I U ~ i H b l X  n J 1 4 H  B O J H .  Mepoii ym0~0fi AMCIIepCMM RB.?ReTCH 

OTHOLLIeHIie Aq/AA, r A e  ?I($' - y r J I O B O e  p a C C T O R H H e  M e X A y  A B y M H  

C n e K T p a J l b H b I M M  JIMHMFIAIM, O T J I M Y a I o ~ I f M U C R  no ~ J I I I H C ~ M  BOJIkI 

k AT 
A i .  -- d cos y ' (1 1.2) 

d (sin 7 ,  - sin 7,) -- ki., rse k - 1 1 o p a ; l o ~  c n e e ~ p a ;  d -- nepaoa ~ ~ I L I ~ T K M ;  y ...-- ~ 1 . o . ~  ~ 1 i 4 ) -  
par<uul.i. 3 ~ y  @ o p ~ y n y  n e r K o  n o n y s u T b ?  n p o a l * @ @ e p e ~ u ~ p o o a l r  

COOTHOWeHI. Ie  (1  1.1) IIO h. 
P a 3 p e ILI a lo q a R c n o c o 6 H o c T b x a p a K T e p l I : 3 y e . r  c r I o -  

c o 6 ~ o c ~ b  n p ~ 6 o p a  ~ ~ ~ A ~ J I R T L  (paspema~b)  cner<Tpa.rlbI~l-lbre n t l -  

HMM, M a n 0  O T J I M Y a l O ~ M e C R  no A J I M H a M  BO.'IH. 3 a  M e p y  P a 3 p e L l I a -  

I O q e i i  c n o c o 6 ~ o c ~ 1 4  n p M H I f M a e T C H  OTHOILIeHMe h/6A, me h -- A n M -  

H a  B O J T H ~ I ,  OKOJIO l i 0 ~ 0 p 0 i i  n p O H 3 B O A M T C R  M ~ M ~ P ~ H M ~ ;  dA - H a l l -  

I lbIMM, eCJIM M a K C k I M y M  OAHO; M3 H N X  C O B I I a A a e r  C I I e p B b I M  MM- 

1 I u n l y M o M  ~ p y r o i i  O ~ c m 2 a  MOXHO I I O K ~ ~ ~ T L ,  YTO pa3peruaro~~ta>r 
C I I O C O ~ H O C T ~  A U @ ~ ~ K ~ M O H H O ~ ~  P e I U e T K H  

r j e  k - I I O p 5 f j O K  c n e e T p a ;  N - s M c n o  m ~ p e x o ~  p e u r e T K u .  

B 3 a ~ n m s e ~ n e  C J l e A y e T  O T M e T A T b ,  ZIT0 O T P a > K a T e J I b H b I e  lie- 
UIeTIiM M M e I o T  C Y q e C T B e H H O e  n p e I 4 M y W e C T B O  I I e p e J  n p 0 3 p a . l H h l -  

MM: OIlM n 0 3 B O J l R K ) T  H C C J I e A O B a T b  3 H a Y U T e J I b I l O  6oi1ee U I I I ~ O K M ~ " ~  
PWC. 11.2. 

3 C 1 1 e K ~ p a J I b ~ b 1 i i  J M a n a 3 O H ,  B T O  B P e M R  K a K  B O 3 M O X H O C T M  IIpC)- 

~ H ~ K U ,  ecmz -- no O J H ~  a ~y x e  c~opor-ry OT I I o p M a n a .  I Ipu  TOM 

y r O J I  To M O X H O  C Y H T a T b  B C e r A a  I I O J I O X H T e J I b H b I M .  

Ma @ o p ~ y n h r  ( 1 1.1 ) C n e A y e T :  ec.m nanamqcrii c B e T  conep- 
X U T  H e C K O J I b K O  pU3dtUYHblX &rIMkl BOJIH, T O  p e K U e T K a  p a 3 J l O X I I T  

er0 B C n e K T P .  B l { a I I P a B J I e H M t i  3 e p K a J I b H O r O  O T P a X e H M H  Cpk=po 
B 0 3 H M K H e T  M a K C H M Y M  H Y J I e B O r O  I I O p R z K a  k=O HJIR B C e X  HJII iH 

BOJIH. C n e ~ a  u c n p a ~ a  OT ~ e r o  B O B H M K H ~ T  = r ~ ~ l e i i s a ~ ~ ~ e  c n e ~ ~ p b ~  : H ~ I O  p e n i e ~ ~ y  4.  H a 6 n 1 o n e ~ ~ e  n u @ p a r w p o n a ~ ~ o r o  c ~ e ~ a  npocrs- 
p a 3 n M Y H b l X  I I O p R A K O B  (k= & 1, &2 k 3 ,  . . . ) . B K a X A O M  I13 .. BOAIfTCH Y e p e 3  3PMTeJlI>H)'lo T P Y ~ Y  5, B @ o K ~ J I ~ H o ~ ~  nnOCKOCTi4  

C n e K T p O B  MaKCMM4.MbI  Gonee K O P O T K U X  n n M H  UOJH P a C n O J I a r a -  

I o T C R   JINX^ K ~ ~ H T P ~ J I L H o ~ ~  n O n O C e ,  M a K C k i M ~ M b I  6onee AJIMH- 

I ibIX B o n H  - danbme. 
Ha 3 T O h l  O C H O B a I I O  M C I I O J I b 3 0 B a H M e  A N $ P ~ K ~ M O H H O ~  PeIUeTK1.I  

B K a Y e C T B e  C l I e K T p a J I b H O r O  npu6opa. 
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K O R T K a  a J I R  (POKYCMPOBKII 3 p M T e J I b ~ 0 f i  T P Y ~ ~ I .  B ( P o l i a J I b ~ o i i  IIJIO- 

CKOCTM O K Y j I R P a  H a X O A M T C R  B M 3 M ~ ~ b 1 f i  K p e C T  - A B a  I I e p n e H A i I -  

K Y J I R P H b I X  LLtTpMXa. 

CTOJIMK C p e I I I e T K 0 f i  M O X H O  I I O B O P a ~ l I l B a T b  P y I i M  B O I I P Y r  

E i e p T M K a J I b ~ o f i  OCM I IOCJIe  p a C K p e n J I e H M R  C T O n O p H O r O  B M H T a  4. 

Pric. 11.1 

Roripyr ~ o i i  ;Ke o c ~  MO)KHO n o B o p a q M B a T L  H ~ P M T ~ J I ~ H ~ K ,  T P ~ I B ~  
nocne p a c K p e n n e H w R  c T o n o p 1 r o r o  B M I ~ T ~  6. B k 1 1 - 1 ~  5 0 6 e c n e ~ i l s a e . r  

- i o r l K o e  n e p e M e u l e t r r d e  ~ p y 6 b l  n p I i  3 a e p e n n e e l r o ~  nlr l-1Te 6. 
n o n o x e ~ ~ ~ e  ~ p y 6 b r  ( ~ ) M K C I . I P Y ~ T C R  ~ e p e 3  OKOLUKO 7 no rllr ia .! le  

-:ii1iv16a, C l r a 6 i f ; e l r ~ o r o  r r o H M y c o M  ( u e t ~ a  . l e J l e t l l l R  I L I K ~ J I I , ~  .141~6a 
U,5". TOYHOCTL O T c q e T a  no I I O I I M ~ C ~  1 ' ) .  

J n z l  0 6 n e r ~ e 1 1 1 d n  o T c q e T a  no H O H M ~ C ~  c . ~ y x i m  c r r e u r i a a b t j a n  

~ b n a  c n a ~ n o ~ r ~ o f i  2 . x ~  noacsera. 
M C T ~ Y F I M K  C B e T a  - P T y T H a R  n a i v l n a ,  J a l O l U a R  B 13klfiMhl0fi 0 6 -  

dl a c r M  I - l e C K O n b K O  f l O C T a T O ' l H 0  R P I < l l X  C n e K T p a J l  b H b I X  . X l f ~ l . l f i .  

n a p a ~ t i . r p b r  , ~ i l @ p a ~ q l ~ o 1 1 1 - 1 0 ~ 1  petuenirr y ~ a 3 a ~ b r  H a  ycl-a- 
ILOBKt'. 

i l 

K ~ K  c n e n y e T  143 @ O ~ M Y J I ~ I  (11.1) ,  JJIR O n p e a e n e H M R  A n M H b r  

L3OJlHbI ~ a > n f l o f i  ~ n e K T p a J I b l l 0 f i  JIMHMM H ~ O ~ X O A M M O  M 3 M e P 4 i T b  )'rOtq 

n a n e H M R  cpo M yron H M ( P ~ ~ K U M N  cpk B k-M n O p R A l i e  cnempa .  
M 3  PMC.  11.3 BMHFIO, '[TO yron n a A e H M R  

rne I i, -- i,,, I--- P ~ ~ H O C T ~  y r ~ 1 O B  M e x n y  H a n p a B n e H M e M  a e p ~ a n b -  
~ o r o  O T p a k e H M R  M H a n p a u j I e r r M e M  nanarouero c s e T a .  

Yrnbr n u ( P p a ~ q ~ r a  
. I 

y k  = ?,, - 1 L~ -- lo ,, ( 1  1.5) 

r e  i - i,, - p a 3 ~ 0 c ~ b  ~ ~ J I O B  M e x n y  H a n p a B n e w i m H  H a  k-8 
i l  ~ ~ . r l e B O i i  M a I < C l i M y M .  

T a l c m  o i j p a s o ~ ,  3 a n a L l a  c n o . w T c > i  I; t t a s o x A e t l M r o  r r a n p a i 3 -  

J I ~ I I ~ I ~ ~  ioo M l ,?, r,xe k=O, 1, 2 , .  . . . 
1. O n p e ; ~ e . ~ ~ < ~ b  r l a n p a s n e r c r r e  I I ~ Y K ~ .  I ~ ~ I X O J R I L ~ ~ ~ O  113 ~ o n . r l i . r -  

h c 1 a T O p a  ( i o o ) .  2 3 > 1  3 T O r O  O C ~ O A O , I M ~ ~ ~  C T O I I O P H ~ I ~ ~  UMHT 4 
( C M .  PMC.  11.4) M O C T O P O H ( ~ I O  C H R T L  C T O j l l l l i  c p e ~ ~ ~ e ~ ~ < o f i .  3 a ~ e x 1  

HK~1K) ' l l iTb  P T y T H y K ,  J I a M n y  11 nOBepl l . ) :Tb  3 p H T e J I b H \ ; i O  ~ p y B y  H a -  

t 3 C T p e q y  IIyqI<!-, T a K  Y T O A ~ I  B C e p e A M H e  IIOJIR 3 P e H M R  ~ ~ ~ 6 6 1  no- 
HBM.;IOCb 1 ~ 3 0 6 p a x e ~ ~ e  K ~ J I J I M M ~ T O ~ H O ~ ~  l I I e J l l l .  C @ O K ~ C I I ~ O B ~ T L  

O K ? / J R p  3 p l i T e J I b ~ 0 f i  T ~ ) ~ 6 b 1  I-Ia Y e T K O e  B l f . ~ e t I l . l e  DM3MPHOTO K p e -  

C T a  ~ I t T ' e f l .  B p a u e ~ i k i e ~  P Y K O R T K M  3 41 B M H T a  f I lOJIyYMTL YeTKOC? 

M y 3 ~ 0 e  ~ 3 0 6 p a x t e ~ r ~ e  ~ < o . r l n l ~ ~ a ~ o p ~ o f i  ulenn (Ae3 napannaeca 
~ T H O C I I T e J l b H O  B M 3 M ~ l l 0 f i  HMTII) . 

3 a ~ p e I I M T b  T p y 6 ~  C T O n O P H b l h t  UMtlTOM 6 I1 C O O M e C T U T b  B P d -  

q e E i H e n l  n M H T a  5 s e p T M r i a n b i 3 y r o  M M T ~  B I ~ ~ M P H O ~ O  1 i p e c T a  c cepe- 
. - I l i l l ~ f i  ,IMIIMM. 
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CTORqMx DOnH.  ~ P O C T P ~ H C T B ~ H ~ I ~ ~  n e p M o A  wofi K ~ P T H H ~ [ ,  Ka r<  
BUAHO N 3  PFC. 12.4, p a R e H  H e  A, a A/2. T e n b H a R  c o 6 ~ p a 1 o u a ~  nuasa M n p o s p a q ~ a a  l l i K a n a  c 3 a n a ~ ~ o f i  

H n R  ~ ~ @ P ~ K U H H  Xe C B e T a  H a  y J I b T p a 3 B y K e  C y u e c T B e H H o  
u e ~ o f i  A e n e H n R .  

M r H o B e H H o e p a c n p e ~ e n e ~ n e  n o ~ a 3 a ~ e n ~  npeno~nesnrr  H e o 6 x o n ~ ~ b l e  n a p a M e T p b 1  y ~ a s a e b l  H a  Y c T a H o B K e .  
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--  
npa ~ T O M  ~ 3 0 6 p a x e ~ ~ e  p e I u e T K H  n p a K T u q e c K M  A o n x a o  uclres- 
HYTb. 

6. Onpe f l e J lA ' rb  U e H y  A e J l e H N R  6 a p a 6 a ~ a  M M K p O M e r p a  ( f i . 1 ~  
T o r 0  9~0661 H a f i ~ N  ACTNHHYIO &JlNHy BOJHbI y J I b ~ p a 3 B ~ K a ) .  f l r ~ ~  
3 T O r O  R b I K ~ l l o q N T b  r e H e p a T 0 p  A H a  MeCTO KKJBeTb1 C XI+,XKOCT!,K) 

y c T a H o s U T b  npospasaym r u K a n y  B nonoxeaue, npa  KOTOPOSI 

B none 3 P e H N R  O K Y J I R P - M N K P O M e T p a  ~ Y A ~ T  ~ a 6 f l l o A a ~ b c ~  ee q e T -  

K o e  ~ 3 o B p a x e ~ ~ e .  
3 H a R  U e H y  AeJ l eHNR n p O 3 p a l i H o f i  U K a J l b I ,  BblqMCJl l lTb U e H Y  

A e n e H M R  6 a p a 6 a ~ a  M N K p O M e T p a  U 3 a T e M  A J l N H y  BOnHbI  Y n b T p a -  

3 B y K a  A. 
7. B ~ ~ Z I N C J I H T ~  CKOPOCTb y J l b T p a 3 B y K a  no @ o p M y J l e  (12.2). P a 6 o ~ a  13 

C ~ ~ B H H T ~  p e 3 y J I b T a T  C T e M ,  K O T O P ~ I B  6b1n I I O J I y q e H  B I I p e A b l A y -  

u e M  s a ~ a ~ u n .  M3Y9EHME 5IBJIEHUfl n O J I R P U 3 A U U U  CBETA 

K O H T P O J I ~ H U ~  B O ~ P O C U  Bsenenne. M 3  ~ J I ~ K T P O M ~ ~ H U T H O ~ ~  T e O P N N  C B e T a  C J I e n y e T ,  q T 0  

c s e T o s a n  B o n H a  nonepeqaa, T. e. TPN sewopa,  x a p a ~ ~ e p m y m -  
1. B Y e M  OTJIHqMe @asosoR U ~ M ~ J I U T Y A H O ~  A H @ P ~ K ~ M O H H ~ ~ X  p e m e r o ~ ?  
2. n o K a 3 a ~ b ,  ' I T 0  n e p U 0 n  Y J I ~ T P ~ ~ B Y K O B O ~ ~  P e l l l e T K M  OAMHaKOB K a K  ~ J H '  

U N e  BOJIHy ( 3 J l e K ~ p N s e ~ K N f i  E, M ~ ~ H H T H ~ I ~ ~  H N CKOPOCTb pat- 
G e r y ~ e f i ,  T a K  M AJlfl C T O R ' I ~ ~  B O J I H ~ I  M p a B e H  ee n n u ~ e  R O J I H ~ I .  n p O C T p a H e H N R  v), B 3 a U M H O  ~ e p n e H A N K y J l R p H b 1 .  

3. O A H H ~ K O B ~ ~  JIM 6 y n y ~  A H @ ~ ~ K I I M O H H ~ I ~  K a p T U H b 1  t l T  C T O H Y ~ ~ ~  H rier~ C B ~ T  CO B C e B 0 3 M O X H b I M N  O P N e H T a U U R M N  B e K T O p a  E (a  C n e -  
ueR y J l b T p a 3 B y K O B b I X  BOJIH? A O B a T e n b H O ,  N H) H a 3 b I B a l o T  t?CTeCT8eHHblM,  a CBeT,  R KOTOPOM 

4. B YeM 3 a K J l l o Y a e T C R  MeTOfi  T e M H O r O  IIoJIfl? K a K O t l b l  e l 0  n p e M M y u e  
crea? R e K T o p  E H M e e T  O A H O - ~ A A H C T B ~ H H O ~  H a n p a s n e H w e ,  - nnocrcono- 

5. noll'?~). B f i a H t I 0 k  Y C T a H O B K e  H e B O 3 M O K H O  H a 6 ~ l o A a T h  6eryuym 3 B ) -  A R p U 3 0 8 U H H b l M .  n p 0 ~ e X y ~ 0 9 H b l f i  ~ny ' iaf i  - qUCTUYH0 lzO/18PU- 
1sOB)IO BOJIHY? MOXHO JIN H a 6 J I l o A a ~ b  6eryune BOJIHhl n p H  c ~ p o 6 0 c ~ o n ~ q e -  3 0 8 U H H b l ~  CBeT,  K O r A a  NMeeTCR n p e N M y u e C T B e H H O e  H a n p a B n e -  
CKOhi O C B ~ ~ ~ ~ H U N ?  

PMC. 13.1. 

H u e  K o J I ~ ~ ~ H M ~  B e K T O p a  E. ~ T U  T P N  C n y q a R  n O K a 3 a H b I  H a  
pec. 13.1 ( ~ a n p a s n e ~ a e  p a c n p o c T p a H e H a R  c s e T a  nepnesnmy- 
A R p H O  nJIOCKOCTN ~ H C Y H K ~ ) .  

B c~lysae  n n o c ~ o n o n ~ p ~ 3 o ~ a ~ ~ o r o  c B e T a  n n o c K o c T b ,  B KOTO- 

p0fi P a C n O J I O X e H  ~ J ~ K T ~ H Z I ~ C K H ~ ~  B e K T O p  E, H a 3 b I B a I O T  nAOcfC0-  

CTbH) ~ 0 A e 6 U ~ l d f l  C B e T 0 8 0 2 0  8f?KTOpU, a nnOCKOCTb ,  B K 0 ~ 0 p o f i  
p a c n o n o x e H  B e K T o p  H ,  - t z n o c r c o c T b m  nonxpu3ay uu. 

n 0 J I y q N ~ b  I I ~ O C K O ~ O J ~ R ~ H ~ O B ~ H H ~ ~ ~ ~  C B e T  M O X H O  CJleAYIOLLlNMN 

c n o c o 6 a ~ ~ .  
I .  I l p a  o ~ p a i u e ~ ~ ~  c ~ e ~ a  O T  n o s e p x ~ o c ~ u  

,I N 3 n e K T  p w K a. B   TOM cnyqae c T e n e H b  non~pwsauau o T p a -  

X e H H O r O  C B e T a  3 a B N C N T  OT n O K a 3 a T e J I R  I l p e n O M J I e H M R  A U 3 n e K T p N -  

K a  w yrna n a A e H N R  i. I l o n ~ a ~  n o n ~ p l i 3 a ~ ~ ~  A o c T a r a e T c n  n p H  
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tg io=n, (13.1) 
rze n - n o ~ a 3 a ~ e a h  n p e . ~ o ~ ; r e ~ a ; r  ;1~3ner<~pu1ta. I l p p r   TOM 
n . n o c K o c T h  ~one6ar11m c H e r o B o r o  B e m o p a  B o T p a x t e t l H o M  c s e T e  
I I e p I I e F i A N K y J H p H a  K n n o c K o c T u  n a n e H M R .  

~ O C K O J ~ K Y  0 T ~ a X e ~ ~ b l h  OT I IOBePXHOCTPi  J M 3 J I e K T P I I K a  C B e T  

O K a 3 b I B a e T C R  I I O J I R P M 3 0 B a f I I l b I M  ( ~ O J I H O C T ~ I O  NJIN L I ~ C T M ~ H O ) ,  n p O -  

X O A R U M ~ ~  C B e T  C T a I l O B I l T C H  9aCTM:IHO n O J I H ~ M 3 0 B a H H b I M .  n p e ~ ~ y -  
U l e C T B e H H O e  H a n p a B J l e I J P i e  ~ o n e 6 a ~ u G  C B e T O B O r O  B e K T O p a  E 
R I I p o r u e j r u e M  c B e l e  C o B n a A a e T  c n n o c K o c T b m  n a A e H u n .  M a 1 ~ c 1 . i -  

M a n m a n  c T e n e H b  n o n R p r l J a u u u  ero A o c T u r a e T c R  n p M  nanestiu 
C B e T a  no2 Y r J I O M  6 p I O c T e p a .  Ann y B e n l l s e H M R  C T e n e H M  n O J I R p M -  

3 a U M M  I I P O U I e A U I e r O  C B e T a  UCnOJIb3YIOT CTOn); C T e K J l R H H b I X  I I J I a -  

CTIIHOK. 

2. 1 1 p u  n p o x o ~ ~ e a ~ u  C B ~ T ~  ~ 1 e p e 3  x ~ y n p e -  
3 0  M Jl H IO U Pi f2 K p 11 C T a Jl  J l  M. H ~ K o T o ~ ~ I ~ ?  K p l l C T a n n b I  o6na- 
J a m  C B O ~ ~ C T B O M  ~ B O ~ ~ H O Z O  nytlenpeno,uneHuR: cee-ro~oh nysorc 
B T a K u x  K p u c T a , l I n a x  p a 3 n e n ~ e ~ c ~  H a  jne n~~oc r ionon~1pu30~aa -  
H b I e  KOMnOl- Ie t IT61 CO B 3 a N M H O  I I e P I I e H A M K Y J I R P H b I M M  IIJOCKOCTH- 

F!M K o J I ~ ~ ~ H M ~ .  B 0 6 u e ~  C J I Y r I a e  H ~ ~ J I O A ~ ~ T C R  N n p O C T p a H C r -  

B e H H O e  p a 3 A e J l e H M e  3TMX K O M n O H e H T  (PZIC. 13.2). 3 a A e p X C a ~  K a -  

KIIM-JlM60 0 6 p a 3 0 ~  O A H y  Pi3 KOMnOHeITT,  M O X H O  IIOJIYgMTb nn0- 
C K O J I O J I R ~ M ~ O B ~ H H ~ ~ ~ ~  C B e T  ( H a  3 T O M  I I p M H u M n e  O C H O B a H O  ~ ~ G c T -  
BMe,  H a n p U M e p ,  HIIKOJIR U I I O J I F I ~ O M H H O U  ~ J I ~ H K M ) .  

B T a K M x  K p u c T a n n a x ,  K a K  P i c n a ~ ~ n c r i a f i  r u n a T ,  K s a p u  H npy- 
r P i e ,  u a T e e T c R  OAHO onpeneneeeoe H a n p a B n e H u e ,  B A o n b  KOTO- 

poro p a ~ ~ e n e ~ u ~  n y r I K a  H e  n p o u c x o a u T .  3 ~ o  H a n p a s n e H P i e  H a -  
3 b I B a K ) T  O ~ T U ~ ~ C K O Z ?  OCbiO I < P U C T a J I J I a ,  a n n O C K O C T b ,  n p O X O A F I -  

U y I O  sepe3 O n T U q e C K y I O  O C b  U C B ~ T O B O ~ ~  J y Y ,  - Z,ZUBHbLM CetleHU- 
e,u unu znae~oii  nnocrcocTbiO ~ p u c ~ a n . - r a .  

O K ~ ~ ~ I B ~ ~ T C F I ,  ZIT0 B O A H O ~  K O h l I I O H C H ? e  P a 3 A e J I e H H O r O  T a K M M  

o 6 p a 3 0 ~  n y s l i a  K O ~ ~ ~ ~ H M R  C B e T O B O r O  B e K T O p a  I I e p n e H A k i K y J I R p H b I  

It  IIilOCKOCTM I ' J I a B H O r O  CeZIeHUR K p P i C T a J I j I a  ( ~ T Y  K O M n O U e H T Y  H a -  

j b I l 3 a I o T  o6bl~~oeefi~bl,u J I y s O M  1.1 0 6 0 3 ~ a Z I a K l T  6 ~ 1 i ~ 0 f i  0 ) ,  U APY- 

86 

I'oG K O M I l O H e H T e  K O J ~ ~ ~ ~ R E I R  C B e T O B O r O  B e K T O p a  C O B I I a A a K l T  C nno- 
CKOCTbIO r J I a B H O r 0  C e g e H I l R  ( 3 ~ 0  ~ e 0 6 b l ~ H 0 6 e ~ ~ b l ~  nyg, e ) .  

3 a K 0 H M a J l  IO C a .  E c n P i  ~ C T ~ C T B ~ H H ~ I ~ ~  C B e T  I IpOXOAPiT no- 
C n e A O B a T e J b H O  sepe3 A B a  I I O J I H p 1 1 3 a T O p a ,  r J I a B H b l e  n n 0 C K O C T M  KO- 
T O P ~ I X  N1 N 2  (PMC. 13.3) 06pa3ym~ M e x n y  c060fi yron q, T o  

M H T e H c u n H o c T b  nporuesmero c B e T a  6 y n e ~  n p o n o p u a o H a n b H a  
c0s2 (p. A ~ ~ ~ c T B P ~ T ~ J I ~ H o ,  n y C T b  A l  -- a h l I I J l H T y A a  I l J l O C K O n o n H p I I 3 0 -  

uaaaoro c s e T a ,  nporuenmero sepes 11onnpu3a~op N 1 .  Torna a M  

n n u T y A a  c B e T a ,  npomeauero lrepea n o n ~ p u 3 a ~ o p  N2, p a m a  
A 2 = A I  COS (P. T a K  Ka1< MHTeHCMBHOCTh C B e T a  I n P O n O ~ U P i O H a j I b H a  

I c B a A p a T y  aMIIJI11TyAb1, T O  

I z = I ~  cos2 (P. (13.2) 

I-Ae I,,,, N I,,, - M a K C M M a n b H a R  11 M P i H I l M a n b H a R  MHTeHCIIBHO- 
CTU C B e T a ,  C O O T B e T C T B y I O u P i e  A B y M  B 3 a Z I M H O  n e p n e H A H i c Y ~ 7 R p H b I M  

H a n p a B n e H a R M  c B e T o B b l x  ~ o n e 6 a ~ ~ i h  B nywe.  f i n s  n n o c K o n o n 6 -  



leer =" 2 1 M , t H ,  ln.1 i u a l c c .  - /,,,I,. 

E c n ~  H a  n y T M  ' I a C T k i q H O  n O J r R p H 3 O B a H H O r O  C B e T a  I I O C T a B I i T b .  

H a n p U M e p ,  HHI<OJIb, T O  MHTeHCHBHOCTb I I p O u I e n u l e r O  sep'e:~ H e r 0  
C B e T a  B COOTBeTCTBHM (' 3 a K O H O M  Manmca 

rAe cp - yron M e x a y  pa spe rue~r lb r~  H a n p a s n e H w e M  ~ o n e 6 a ~ ~ h  
H u K o n R  1.1 H a n p a n n e H u e M  n : l o c ~ o n o n ~ p ~ 3 0 n a ~ r l o R  I t o i M n o H e H T b r  

C B e T a .  

n u ~ a ~ o y ~ b r i i  O ~ W K T M B  3, nanaer n a p a . ~ . - ~ e n b ~ ~ s r  n y r l K o h r  xa no- 
B e p X H O C T b  i l H 3 J I e I < T p U K a  4. O ~ p a ~ e ~ H b l f i  C B e T  I I O I I a A a e T  E 3pki- 
T e J l b H y l O  T ~ J J ~ Y  5, o 6 p a 3 p ~  B $ ! o K a J I b ~ o f i  IIJIOCKOCTM ee 061,eh- 
T H B a  1 4 3 0 6 p a x e ~ n e  O T E e P C T M R  K O J I J ~ U R ~ ~ T O P H O I " ~  I N ~ @ P ~ T M I , I  
M306pal~e~kie P a C C M a T p U B a e T C R  gepe3 0K)'JIRP ~ ~ ~ 6 6 1 .  B nepe j -  
H ~ U  @ o K a ~ b ~ o f i  n J 0 C K O C T H  O K y J l R p a  ~ p y 6 b 1  p a C n 0 . T l O X e H  E H 3 H p -  

~ b l f i  K P e C T  ( J B ~  B 3 a I I M H O  n e p n e H A H K )  J I R P H M X  L U 1 ~ 1 4 X a ) .  

B ~ e r u l 1 1 4 i i  BHA npuGopa n o ~ a 3 a ~  H a  puc. 13.6. 3aecb I - - i ~ c -  
B e T H T e J b ;  2 - U T O p t i a  C A B y M R  K p y r ~ l b I M M  O T B e P C T M R M M  p a 3 1 l b I : i  

A H a M e T p O B ;  3 -- K O J I J I H M a T O p ;  4 - I I p e ~ M e ~ H b l f i  CTO.1Hli. H a  KO-  
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10pb1h nOhleLL!.aIOT H c ~ J I e , l l y e ~ b ~ f i  0 6 ' b e ~ ~ ;  5 -- 3 p M T e J I b H a R  ~ p y 6 d  
Yare C T O , ~ ~ M K ,  T a K  M 3 p M T e J l b i I y K )  ~ p y A y  M O ~ K H O  n o n o p a ~ l u n a s r b  ~ e -  

3 a B H C M M O  fipyr O'r A p y r a  B O K P Y r  B ~ ~ ' I . E I K ~ ; ~ ~ I I o ~  OCM npu6opa. 
1 : 3 a ~ p e I I ~ e ~ l l C !  C T 0 J U K : l  H O n p e A e J I e H H O M  ~ O J I O > K e H H k I  O C y U i ' -  

\ CTBJIReTCR BHHTOM 6, 3 p k i ~ e J I b H 0 f i  ~ p y 6 b 1  -BMHTOM 7. I l p ~  3a-  
K p e n J I e H H O M  B H H T e  7 B p a U e H H e M  B M H T a  8 0CYWeCTB.r lReTCR T O H -  

? 2 3 4 5 

i:oe n e p e M e q e n c r e  1py6b1. n o n o x e ~ u e  s p ~ l e n b ~ v i i  rpy6b1 O T C Y I ~  

T b I B a e T C H  gepe3 O K O L U e ~ K O  9 no H0HM)iCy. I J e H a  : leJ leHIIR W K a J l b I  

. T M M ~ ~  0,5O, T O q H O C T b  OTCZIeTa  no HOHHYCY 1'. 
,!&TR 0 6 J I e r 9 e ~ u ~  O T C q e T O B  no HOHHYCY CdlVIKIIT C n e U M a J I b H a R  

nyna c n a ~ n o s ~ o 5  a m  noacse'ra. 
K y c T a a o B r c e  n p r I . n a r a m T c R :  @ O T O ~ J I ~ M ~ H T  c r a n b s a H o M e T p o M ,  

~ C J R ~ M ~ ~ ~ H O H H ~ I ~  r r a c a A K H  ( n o n ~ p o ~ f i ,  a ~ a n ~ 3 a ~ o p  c aono.a- 
H M T ~ J I ~ H O ~ ~  ; 1 ~ ~ 3 0 f i ) ,  T e M H O t ?  : j e p r i a J I O ,  ~ a 6 0 J l  CTeKJIRI lHbIX 

CTHIIOK II  K I ) ~ I C T ~ ; I ; I  r l c n a ~ i ~ c t i o r o  m n a T r ? .  

k i ~ j l m ~ ~ t l  OCBeTkITej IL ,  n e p e h r e u e H M e M  I l lTOpl iM HBeCTM 13 XOA 

.;ry~efi M a n o e  o T s e p c n i e  r < o . l n ~ ~ ~ a ~ o p ~ o i i  ; lua@par~br .  3 p ~ ~ e n b -  
I-ryIo ~ p y 6 y  n o H e p H y T b  I I ~ B C L  peY) I I J - Y I ~ ~ .  ~ . ' ~ H J R  E O K y J R p  ~ p y 6 b 1 ,  
C O B M e C T M T b  ~ e p ~ H K a z ~ b I l b I f i  I i rTPIIX B M 3 M P H O r O  I i p e C T a  C U e H T p O 5 l  

C B e T O B O r O  I I R T H a  11 C J e . l a T b  O T C q e T  no H0HH)'C). Uo. 
: ~ ~ T C ! M  y C T a H O B I i T b  Iia n p t ? , T ! f l e ~ ~ b l G  C T 0 , l I I I i  ~ i ~ ~ ~ l e f i ~ e ~ b l f i  A H -  

3 n e m p k i r i  ( ~ e a r ~ o e  sepr ; r? ; ro) .  I l o n o p a q u u a ~  cronue r i  s pa~enb-  
I l \ - Io  ~ p y 6 y ,  A O ~ H T ~ C H  1IOHB;IeRMFI U U e l I T P e  l l O J R  3 P e H U R  C B e T O -  

B o r o  n n m a .  Ha o b ' b e ~ i ~ k ~ t l  3 p r i ~ e n b ~ o ~  ~ ~ 4 . 6 ~ 1  I I a A e T b  H a C a A K y  

i. n o n R p o a f i o M .  Bparuan cro r r o 1 c p ) T  o n ~ a q e c l i o i i  0C1i  ~ p y 6 b 1 ,  no- 
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J~YZINTI,  ~ a l . 1 6 0 ~ 1 b I I I e f  3 a T e M M C H l 4 e  C R e T O R O r O  nFlTl*a .  M ~ H R R  yTO.rl 

n a A e H u n  c s e T o n o r o  r - r y q K a  ( ~ p a u e ~ ~ e ~  C T O J ~ I I K B )  rt H a n p a o u q r r n  

O J H O B p e h f e H F I O  3 p U T e J I b H y W  ~ p y 6 y  323 C B e T O B b I M  I IHTHOM, Hal?  rkl 

n o n o x e r l l l e ,  c o o T s e T c T R y m l u e e  u a ~ c r 4 n t a n h ~ o u y  : i a ~ e ~ t ~ e a ~ i ~ o  

I l R T M a .  3 a n 1 1 c a ~ h  o T c q e T  no H o H r r y c y  a. 31.)- o n e p a I r m o  ~ O B T C J -  

P M T ~  H e  M e H e e  c e M N  pas. 
Onpenenas c p e n H e e  s ~ a q e r ~ ~ i e  a, R b I Y U C A N T i  yron E p m c ~ e p a  

Y C T ~ H O B N T ~  H a  TvIeCTO T e M H O r O  3 e p K a n a  B ~ n e 4 U a n ~ H b l f i  Aep- 
X a T e J I b  C T e K J I R H I I y W  n J I a C T I i H K y  l l O A  Y r J I O M  E p f O c T e p a  K naAa- 

1 m u e s y  nyw<y caera (- 57"). 
B B ~ C T N  B XOH nyqefi donbruee O T B e p C T N e  K O J I . I T M M ~ T O ~ H O ~ ~  AM- 

a Q p a r ~ b 1 .  

~ O B O ~ O T O M  3 p E I ~ e J I b ~ o f i  ~ ~ ~ 6 6 1  COBMeCTEITb 4 e H T P  B N 3 U P H O r O  

I l p e C T a  C U e H T P O M  C B e T O B O r O  H R T H a ,  06pa3ye~oro nYZIKOM, npo- 
I l l e n I U l 4 M  Z I e p e 3  I I J IaCTEIHKy.  C T O J I N K  I i  3 p k i T e J I b H y W  ~ p y 6 y  R 3 T M Y  

nOJIO>rteHEIRX 3 a K p e n B T b .  H a , ~ e ~ b  H a  O I i y J I R p  ~ p y 6 b 1  I I a c a n i c y  

C ( P O T O ~ J I ~ M ~ H T O M .  

~ O B O ~ ~ ~ M B ~ H  nOJIHpOEIA,  y 6 e n E I T b c R ,  ZIT0 n O K a 3 a H U R  r a n b B a -  

€ ! O M e T p a  EI3MeHRWTCH.  3 a n N c a ~ b  M a K C M M a J l b H O e  U M U H N M a J I b -  

1 i O e  3 H a q e H N R  @OTOTOKB. O Z I ~ R B A H O ,  3 T B  3 H a r I e H M R  COOTBeTCTBY- 

f 0 T  I,,,, PI I,,, B C ~ O P M ) I J I ~  (13.3). M 3 ~ e p e ~ N e  I I O B T O P N T b  I l e  

z l e b I e e  T p e x  pas. 
~ T N  x e  E I ~ M ~ P ~ H H R  n p o A e n a T b  AJTR n ~ y x ,  T p e x  u T. lr. nna -  

CTEIHOK, Y C T a H a B J I U B a R  Pix B n J I O T H y m  npyr K npyry. 
B ~ I ~ I N C J I N T ~  3 a ~ e ~  C T e n e H b  n o n ~ p ~ 3 a u ~ ~ i  p nporuenurero me- 

T a  HJIR K a X n O r O  C A y Z I a R  I i  I IOCTPOMTb r p a @ U ~  3aBUCEIMOCTEI p O T  

q M C J I a  HJIaCTUHOK.  

~ o c J I ~  3 T O T O  C H R T b  EJIR C T O n b I  n J I a C T N H O K  3 a B N C N M O C T b  $0- 

r o T o K a  OT yrna n o R o p o T a  ~ ~ o n ~ p o u n a  ( e  npenenax 180" sepes 
K a x i n b r e  15-20", H a s m r a s  OT n o n o > r < e H a R ,  nprr KOTOPOM (t)o,ro- 

TOK , + L ~ K c u M ~ / z ~ N ) .  
B ~ I ~ P I C J I E I B  AJIR H a H H O r O  C J I y r I a R  OTHOLlIeAMe I,,,,,, I,,,<,, no- 

C T P O N T ~  no @opivyne (13.4) B I I O ~ ~ P H ~ I X  ~ o o p 2 ~ ~ a ~ a x  r p a @ ~ ~  
.reope~riqcch-ofi 3 a ~ ~ c a ~ o c ~ 1 . 1  I_  I,,,C OT (c) B npelrenax OT 0 
JO 180". Ha 3 T O T  ~ J l a ( t ) l * ~  H a H e C T I 1  3KCIIC!j)l l>feHTaJIbl10 IIOJIYZIeH- 

H b l e  T O U X P .  

~ ~ ' ~ R C H M T ~  nPEIZINH4 B 0 3 R I O j h H b I X  P ~ C X O X ~ H ~ H U ~ .  

CHRR C I I p e a M e T H O r O  C T O J I U K a  C T e K J I R H H h I e  nJIaCTMI-1KM, H a -  

3 e T b  H a  O ~ L ~ K T N U  K O ~ I J ~ N M ~ T O ~ ~  H a C a A K y  C KpcICTaJIJ IOM N C J l a H n -  
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me a h - a M n n a T Y A b 1  K O J I ~ ~ ~ H M ~ ~ .  M c ~ n m q a s  o ~ c m n a  a,t, nq-  
O n p e s e n e ~ ~ e  ~ a n p a ~ n e ~ ~ ~  ~ p a u e a a f f  C B ~ -  

.'!yrIMM .j- 0 0 r 0 B e K T  o p a g n ~  3 ~ 0 h  U ~ J I M  MCIlOJb3YIOT n u n a C T M H l i Y  

13 q e T ~ e p T b  BOj1Hb1, )' K O T O P O ~ ~  M 3 B e C T H O  P - ~ a n p a B n e H i l e  K o n e B a -  

u:' 1 b2 - a b  ~ ~ f i ,  p a C n P O C T P a H R I O U I I X C R  C 60nbmofi C K O P O C T b m  (310 H a n p a n -  

. r I e H H e  O ~ ~ I ~ H O  Y K a 3 b l B a E T C H  C T P ~ ~ K O ~ ~  H a  0 n p a B e  nJIaCTMHKM, 
3 . r ~  e c ~ b  Y p a B H e H H e  ? n n ~ n c a ,  o p a e ~ w ~ p o ~ a ~ ~ o r o  H ~ K O T O ~ ~ , ~ M  ~ i a n p ~ ~ e p ,  T ~ K ,  K ~ K  n o ~ a 3 a ~ o  H a  prrc. 14.3). 0 6 p a 3 0 ~  OTHOCMTeJIbHO 0ceg K O O p f i M H a T  ,y ,M y (pat. 14.2). n y c ~ b  p i 3 B e C T H a  O P M e H T M P O B l < a  T J I a B H b I X  x J I n a l l -  

T ~ K ~ M  o6pasonc MOXHO C K ~ S ~ T ~ ,   TO p e 3 y n b ~ N p y m I U e e  c B e -  ca n o n ~ p ~ 3 a u a ~ i  B s n n t f n ~ a s e c ~ ~  n O n R p M 3 0 B a H H o v  C B e -  
T o B o e  K o J l e G a ~ l ~ e  M M e e T  X a p a K T e p  3 n n ~ n ~ ~ l r e c 1 \ - o f i  n o n ~ p a s a u a a  
( 3 A A u r l ~ u u e c ~ u  I L O A X ~ U ~ O B ~ H H ~ L ~ ~  c s e ~ ) .  3 T o  o ~ ~ a q a e ~ ,  T ~ O  

PUC. 14.3. Puc. 14.4. 

T e .  n o h l e c ~ [ 4 & 1  H a  n) 'TM T a K O I ' O  C B e T a  n J I a C T M a K y  B Y e T -  

1 3 e p ~ b  B O ~ H ~ I ,  O p N e H T M P O B a H  ec T a l c .  ~ ~ 0 6 b 1  p - ~ a n p a u -  
n e H M e  c o n n a A a . f l o  c o ~ H 0 f i  E13 T J I 3 E I I S I X  O C ~ G  3 f l J M n c a  

~ a x ~ o f i  T o ' l K e ,  qepe3 K O T o p y m  nPOXOAM81' C B e T ,  C B ~ ' ~ ( ) B O ~ ~  B e K -  
(pE1c. 14.4, a ) .  B 3 T O h l  cnyqae y 3 n n ~ n ~ ~ s e c ~ ~  n 0 ~ 1 R P H 3 0 B a H H o r o  

B p a U a e T c R  c y m o ~ o f i  C K o P o C T b m  (11, H 3 M e H R R  n p ) ?  3 T O M  
C B e T a ,  n a A a m u e r o  kIa n J l a C T M H K y  i3 W T B e p T b  BOJIHbI,  P a 3 k I O C T b  

~ ~ P M O A M ~ ~ C K M  CBOKI BeJIllIIMH)'. @ a 3  n 3 a M M H o  n e p I l e H A M I c y ~ l R p H b I X  K O J I ~ ~ ~ I - I M ~ I  B,Xofib fi- 1.1 Y - H a -  

P a c c ~ o ~ p ~ M  H e K O T O p b I e  q a c T 11 bI e c )' [I I.I. Ecjlll TOJ- 
npan.ne~jwc~ f j y j e ~  panaa 2x12. ~ ~ ~ C T H H K ~  n . I e T B e P T b  B o n H b I  

u M H a  K p M c ~ a n n ~ q e c ~ ~ f i  n J a C T i 4 H K H  ' T a K O B a ,  Y l . 0  O n T [ l q e C K a g  
B c ~ o m  O v e p e A b  u H e c e . r .  nOnOJII3MTeJlhH)!K! p a 3 H O C ' T b  @a3 d 2 .  

P a 3 H O C T b  X O A a  P a B H a :  B p e 3 y n b ~ a ~ e  r ~ o ~ I y q I f T C s I  E ~ O C K O I I O , ~ R ~ ~ I ~ O B ~ I I I ~ ~ ~ ~ ~  C B ~ T  ( N )  , ~ 1 . 0  

1, A=k/4 ( ( ( n n a c ~ a ~ ~ a  B s e T n e p T b  B O J I H ~ I > > ) ,  1.0 3 T O M  
n e r ~ o  Y C T ~ H O D I . ~ ' ~ ~  ~ R ~ ~ I ~ ~ ~ T O P O M .  

qae, KaK c n e A y e T  M3 @ O P M Y J I ~ I  (14.1), 6=n/2 M 3 n n ~ n c  o~a3b1-  npa 3 T O M ,  e C a M  B p a q e H w e  c s e T o u o r o  s e K T o p a  n P O k I c X o A ~ ~ ~ o  

B a e T C g  O P ~ e H T N P O B a H H b l M  OTHOCIlTeJIbHO r n a B H b I X  ocefi; no qacoecfi C T p e n l i e  *, T .  e. 1 t o n e 6 a ~ a ~  ~ H o n b  f i - ~ a n P a B n e H I g f l  

2. A=k/2 ( ( ( n n a c ~ ~ ~ ~ a  B ~ O J I B O ~ H ~ I > > ) ,  T O  3 J n H l I C  0 n e p e x a :I no 4a3e aa ni2, TO nJIOCKOCTb K O J I e 6 a H M f i  c B e l . 3 -  

BbrpOxAaeTcR B n P H M Y H  - C B e T  O C T a e T C R  I I J I O C K O I T O J I H P M ~ ~ B ~ H -  
L o r 0  B e K T o p a  B n p o L i l e J U l e M  C D e T e  6 y n e ~  n o B e p H Y T a  8 A e B o  OTHO- 

HblM, HO n n O C K O C T b  I I O J I R P M ~ ~ L I N I I  O K a 3 b l B a e T C R  n o ~ e p ~ y ~ o f i  ,.{a 
c M T e n b r < o  p - ~ a n p a ~ n e ~ ~ . : R  (CM.  ~ M C .  14.4, a ) ;  e c m  l l P O r U 8  q a c O -  

H e K o ~ o p b r f i  Y r O d  O T H O C M T e n b H O  ~ ~ O C K O C T M  n O n ~ p ~ 3 a u ~ ~  na- BOG c ~ p e n K 1 4 ,  T O  B t l p a B O  (cM.  p!IC. 14.4, 6 ) .  
~ a m ~ u e i - 0  C B ~ T ~ ;  O n w c a ~ n e  Y C T ~ H O B K H .  B f i a H l 1 0 f i  p a 6 o ~ e  IlCnOJIb3) 'eTcR $0- 

3. A=k  ( ( < n n a c ~ a ~ ~ < a  B OAHY E O ~ H ~ > > ) ,  T O  6=21r[ 3 n n M n C  
T o M e T p  (DM-56 (er0 YCTJ)O;ICTHO M nPMHLII111 A C ~ ~ C T B ~ ~ R  o n M c a H b l  

B b l p O x A a e T c R  B n p R M Y W  - C B e T  O C T a e T C R  n n o c K o n o n ~ p ~ 3 0 ~ a 1 1 -  B p a 6 o ~ e  4-, CM. c T p .  27) .  
H b l M ,  ~ P N ~ ~ M  B TOG x e  nJIOCKOCTPi, s ~ o  w nanammnfi C B e T .  

Ha n y T ~  n e B o r o  n y w a  (pr~c .  14.5) y c . r a H a B n M B a e , r c H  cne- 

O P ~ ~ H T ~ P ~ B K ~  r J l a B H b 1 X  oceR 3nnanca n o n ~ p a 3 a u l r ~  A e r K o  
n a a n b ~ b ~ f i  A e p x a T e J b  n O J I R p H 3 a u l T O H H b I X  n p ~ c n o c o b n e l - r k i k  RHkl- 

O n P e A e n M T b  c n O M o U b I o  a ~ a n m a ~ o p a ,  n p o n y c K a m U e r 0  K o f l e 6 a -  
sY K O T O p O r O  p a c n o . l o x e H  H e n o A u a x H o  s a ~ p e n n e ~ ~ r b l f i  ~ O J ~ H P M -  

O A H o r o  H a n p a B J R H H s I  ( n J I o c l i 0 c ~ b  p a 3 p e m e ~ ~ b i x  K o j ~ e ( j a ~ ~ f i  
3 a ~ o p  n. Han n o n ~ p u 3 a ~ o p o ~  H a X O A R T C R  T P a  I < O * q b u a ,  B KOTO- 

a ~ a f l ~ 3 a ~ o ~ a ) .  Ecna 3 T a  n n o c K o c T b  6 y n e ~  c o a n a , T a T b  c 60nb- p b I e  B C T a B n R m T C f l :  MCCneJ)'eMaR K P Z I C T a f l J I i l q e C K 2 R  n n a C T H H -  

IUoa O C b m  3 n n M f i C a ,  T O  MHTeHCMBHOCTb CBe'l'a, n p O m e A u l e r ~  qepes r<a I( ,  n f i a c T M E I K a  B 9 e T B e p T b  B O n H b I  h/4 M a H a n a 3 a T O P  A .  
a H a n M 3 a T o p ,  o K a 3 b I B a e T c R  M ~ K c M M ~ J I ~ H o ~ ,  ecna C ~ a n o f i  ocba - 
T O  M k t H l i ~ a J I b ~ ~ k . ,  * E c n ~  c u o ~ p e ~ b  HaBcTpeYy CBeTOBoMy nyqy. 
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BKJIwW~T~ OCBeTNTeJIb. B B ~ C T M  I3 Xo,!I nyseii 3eJIeHbln CBC- 

TO@HJI~TP 5. C @ O K Y C H P O B ~ T ~  OKyJIRp @ O T O M ~ T ~ ~  H a  9eTKyto 

rpaHauy pasaena A B ~ X  noneii, JIesbrii 6 a p a 6 a ~  @ o ~ o ~ e ~ p a  ycTa- 
I 96 

H O B M T ~  H a  BeneHue 100 (no qepaoii m ~ a j I e J  u R ~ a n h ~ e i i u r e ~  

er0 IlO.~OXceliHe H e  MeHRTb. 

B .neBoe oTsepcTwe npemeraoro c.roneKa ycraHoHMTb I W ~ J -  
xaTenb nonrrpu3aun0~~1,1x npwcnoco6ne~afi c n o n n p i ~ x i ~ o p o ~ ,  

8 BepxHee KO.T~U.O ero ~ O M ~ C T N T ~  ~ H ~ J I N ~ ~ T O P .  

B npanoe oTsepcTne npenMeTHoro C T O . ~ N K ~  Y C T ~ H O B M . ~ . ~  KOM- 

neH~aU.Pi0tl~blfi C B ~ T O @ N J I ~ T ~ .  

n o n e p ~ r y ~ b  a ~ a n u 3 a ~ o p  B nonoiueHne, n p n  KOTOPOXI npaBoz- 
none B -0KyJIRpe ' C T ~ H ~ T  MaKCUMU.AbH0 TeMHblM. 3 ~ 0  03Ha'Ia?T, 

IITO a ~ a n m a ~ o p  c ~ p e q e r ~  c n o n ~ p n 3 a ~ o p o ~ ,  T. e. HanpanneFrkln 
clx n n o c ~ o c ~ e f i  pa3pe1ne~~b ix  ~ o n e 6 a ~ k i f i  nepnerJAuIiy.URplJ1,1 

npyr apyry. 
3 ~ a a  HanpameHwe nAOCKOCTU paspe~.ueIlribls 1<0:1c6a~c1ii no- 

napa3a~opa  (0" no ~pyi-o~oi i  w ~ a n e ) ,  OTMeTItTb HanpasneH!tc 

3 ~ 0 i i  nnocKocTw y a ~ a ~ 1 ~ 3 a ~ o p a  (no ero p y ~ ~ e - n ~ i a ~ ~ a ~ o p y ) .  
r10cne 3~01-o B H w x H e e  K O J I ~ Q O  ~ O M ~ C T M T ~  ucc;lexyeMyro K ~ M -  

crannclyecsyro n.nacTuHli!; -- npaRoe none oKy.nrrpa rronxElo np3- 
cf3eT.rIeTb. n 0 ~ 0 p a ' 4 1 l ~ a R  3 . 5  II:IaCTUtiK~, H O ~ R T ~ C R  .IlaKCUMUAh- 

HOZO ~ ~ T ~ M H ~ H U Z I  npaBoro nonR 3pe111.i~ B osynnpe. 3,ro 0 3 ~ i l -  

qaer,   TO OAHO ~3 r.naBHblx ~ a n p a ~ n e ~ n f i  nnacTnmu comano 
C nJIOCI<OCThH) pa3peIIIeHHbl.X K o J I ~ ~ ~ H I ? ~ ~  nOJIRpN3aTOpa. 

O T M ~ T M T ~  3T0 HanpaBJIeHUe IIJlaCTHHKU U ~ 6 e ~ l l T b ~ R ,  YTO 

nOBOpOT ef2 H a  90" TaKjKe IIpMBOsNT K MaKCMMaJlbHOMy 3aTeM- 

IleHMm npaBoro no.7~ ~ P ~ H M H  R oKynRpe (apyroe ruTaBaoe H a -  

npasnewe  n n a c ~ ~ t ~ r ~ u ) .  
T ~ K N M  0 6 p a 3 0 ~ ,  rnamhrtt !ranpannerlMsl nnacTuHKM onpeire- 

iefr hI. 

2. H C C ~ ~ A O B ~ H U ~  ennunrulrecKu n o n ~ p u 3 o ~ a ~ ~ o r o  csera 

1 .  Y C T ~ ~ I C U U T ~  rJlaBHble IlanpaBJIeHIlR ~p~~Ta.r l~Pilre~KOfi  nna-  
CTMEIKII noa yrnoM 45" K nnocKocTM pa3peure~~b lx  ~ o n e 6 a ~ l l i i  
n o n ~ p m a ~ o p a  ( n p u  3~on1  aMnnHTy,mr ~ o n e 6 a a ~ i i  o6eux KOM- 
IIOHeHT CBe'TOBOrO U y Y K a  B nJIaCTMHlte, O ~ ~ ~ K H O B ~ H H O ~ ~  N He06blli- 

I - ~ O B ~ H H O ~ ,  ~ Y A Y T  O ~ U H ~ K O B ~ ~ ) .   TO n O ~ O j K e H M e  II.rIaCTUHKU 

B na.JIbFfel%LIeM H e  MeHRTb. 

2. O n p e n e n ~ ~ b  opHeHTwpoeKy mannux oceii ~ n n u n c a  nona- 
PU3a4WM 11 N X  OTHOUIeHNe. n J I H  3TOr0 HafiTll J B a  T a K N X  nOJl0- 

i K e H m  a ~ a n m a ~ o p a ,  B OAHOM ~3 K O T O ~ ~ I X  npasoe none 3pe- 

HUH ~ Y A ~ T  hlaKCNMaJIbH0 3aTeMHeIIEIblM, I3 I l P y T O M  - M a K C U -  

ManbHO IIpOCBeTJleHHbIhf. 

Eonee Towoe HaxoxaeHne 3 I N S  no . lox{e~~i i  a ~ a n m a ~ o p a  
,xocTwraeTca c~TeAyrouiwhr o 6 p a 3 0 ~ .  Y C T ~ H O B H B  a ~ a j r t 1 3 a ~ o p ,  H a -  
npNMep, B n O J O l K e H N e  MaKCUMaJlbHOTO 3aTeMHeHUR, YpaBHRrb 

s a ~ e ~  rzpasbm 6 a p a 6 a ~ o ~  ~ p ~ c c ~ 1 . 1  OBOMX noneii. nocne 3~01-o 

cnerKa noeepHyTb a ~ a n ~ 3 a ~ o p  T a K ,  9 ~ 0 6 ~  npaBoe no.ne B or~p- 
nape C T a J O  cue donee TeMHblM. O n R T h  RhIPaRHRTh RPKOCTH 

o6owx noneii npasbia b a p a 6 a a o ~  u T. A. 
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A o 6 a ~ t u ~ c b  TaKNM o 6 p a 3 0 ~  MaKCUMaJlbHOrO 3aTeMtIeHMR 
lIp2lBOrO n0nR 3peHAR B OKYJIRPe, 3anMCaTb COOTBeTCTBYIOuee 
IlO~O~KeHMe IlJIOCKOCTkl pa3peLLleHHbIX ~0ne6a~kif i  aHaJII43aTOpd 
M OTCseT no s e p ~ o i i  ruKazre npaBoro 6 a p a 6 a ~ a .  3 ~ o  nonoxeme 
a ~ a n ~ 3 a ~ o p a ,  oqeBumio, cooTseTcTByeT manoli ocn snnnnca 
rronrp1~3auna. 

Atranorn~~~yro onepaunro 11 ~ s ~ e p e ~ r i ~  npone.rlaTb A ~ R  apy- 
roro nonoxetrm a ~ a n n 3 a ~ o p a ,  npE KOTOPOM era nnocKocTb pa3- 
PeUIeHHbIX K o J I ~ ~ ~ H N ~ ~  CoBnaAaeT C 6onburoli OCbK) 3.rlnanca no- 
a ~ p m a u ~ n .  

3. B b1 q M C Jl e H N R.  O T H O U ~ ~ H M ~  nOJIylIeHHbIK OTCqeTOB no 
npaBOMy 6 a p a 6 a ~ y  COOTBeTCTByeT OTHOrUeHNIo N H T ~ H C W B H O C T ~ ~ ~  

~0~te6aH1lfi B A O J ~ ~  ~ a n o f i  u 60nbmoii rnaBHbIx oceii snnnnca no- 

Onpenenr?~ oTHorueHMe nonyoce5 ~ ~ n n n c a  n nx opnewraunm 
OTHocNTenbHo rnaBHbIx ~ a n p a ~ n e ~ n i i  ~ p ~ l c ~ a n n ~ s e c ~ o i i  nnacTua- 
KN, IlOCTPOMTb Ha M M J I ~ H M ~ T ~ o B o ~ ~  6yMare 3n~lNnC C nOMOub10 
ypaBHeHHR 

4. Onpenenu~b HanpasneHne Bpauteanz ceeToeoro semopa. 
a.3~ 3TOrO BBeCTH MeXAy K ~ N c T ~ ~ J I M ~ I ~ c K o ~ ~  K J I ~ C T I ~ H K O ~ ~  Pi aHa- 
01M3aTopOM nnaCTNHKy B qeTBepTb BOJIHbI. O P B ~ H T N P O B ~ T ~  ee 
p - ~ a n p a s n e ~ ~ e  ( p y s ~ y - n n ~ n ~ a ~ o p )  Bnonb 60nbruoii unu ~ a n o f i  
OCM 3JIJlMIlCa nOJIRPN3a481%. 

B p a u e ~ n e ~  a ~ a n m a ~ o p a  J O G I I T ~ C R  npaKmsecKu nonHoro 
3aTe~Hekarr npaBoro nom B oKynRpe. 3 ~ o  o 3 ~ a s a e ~ ,  s ~ o  ceeT. 
nporuenru~fi lrepe3 nJlaCTI-ifIKy B qeTBepTb BOJIHbI, CTan JIkiHefiHCI 
iTOJIRPA30BaHHbIM N nJlOCKOCTb pa3pelIIeHHbIX K o J I ~ ~ ~ H R ~ ~  aHaJIH- 
s a ~ o p a  o~aaanacb n e p n e ~ n n ~ y n n p ~ o i i  K nnocKocTu ~0,le6aHMfi 
CBeTOBOI'O BeKTOpa. 

O n p e a e n ~ l ~  HanpaBneHue nnocKocTu K O J I ~ ~ ~ H H ~ ~  ceeToBoro 
BeKTOpa OTHOCWTeJIbHO fi-HaIIpaBJIeHkiR IIJlaCTIlHKM B qeTBepTb 
BOJIH~I ,  ~ a f i ~ n  c noMoubro puc. 14.4 Hanpasneme ero spame- 
HWR. 
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M3YY EHME METOAA QOTOYflPYrOCTM 

B ~ H H ~ I G  Pi H ~ O ~ ~ I K H O B ~ I I H ~ ~ ~ ~  JIYYU, - K O T O P b l e  J M H ~ ~ H O  IIOJIRPPI- 

3 0 R a H b l  B O  B 3 a M M H O  I I e P I I e H A M K Y J I R P H b l X  n .70CKOCTRX M P a C I I p O -  

C T P a H I I I o T C R  C Pa3JIMZIHblHM C K O P O C T R M H .  
 TO R B J l e H M e  O ~ ~ I ~ I I O  I I ~ ~ ~ ~ I O A ~ K ) ?  C 1 l i ) h l O U b K )  C i e M b I ,  B h O -  

TOPOI? IICIIOJlb3YeI 'CR 11~1'epqbt?pe~l(ll~ flOAtZpU3OSaHHblX ~ y c l ~ ~ .  
M c c n e ~ y e ~ b l f i  o6paseu r l o * 1 e u a m l  a l e x n !  n o n ~ p u 3 a ~ o p o ~  fil 
M a ~ a ~ 1 ~ 3 a l . 0 ~ 0 ~  N2 (PMC.  15.1, a ) .  E c n ~  n o n ~ p u 3 a ~ o p  M a m -  
. l M 3 a T O p  C K p e 4 e H b I  M e X A )  co608, T. €?. MX M a B H b I e  IIJIOCKOCTII 

C O C T a B J l R I o T  M e j K A y  co608 yr0 .U 90°, T O  n p l 4  OTCYTCTBMM ~ e @ 0 p -  

* npen~apu~t . . lbeo cnenyeT C J ~ H ~ K O ~ ~ N T ~ C H  c meaesuev t, pa6o~e  13. 
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M a u u u  B o6pa3ue c B e T ,  nporue~mufi  sepes n o n ~ p u 3 a ~ o p  N1, 
TIOJlMOCTbK) 3 a A e p X M B a e T C R  a ~ a n ~ 3 a ~ o p o ~  Ng. Ecnu T e n e p b  06- 
pa3eu I I O A B e p r H y T b  C X a T M K )  B A O J l b  OCU 00'. C O C T ~ B J I R I ~ ~ ~ ~ ~  H e -  
K O T O P ~ I B  yron ci c I i a n p a n n e H M e M  o ~ ~ o i i  ~3 r J I a B H b i X  ~ J ~ O C K O C . T ~ ~ ~  
(lV', UJIM NE),  T O  A N H ~ ~ ~ H O  ~ O J R P N ~ O B ~ H H ~ I ~ ~  C B e T  H C n b I T a e T  

n o6pasue n ~ o f i ~ o e  n y q e n p e n o M n e s u e ,  B pe3yzrbra~e sero npo- 
b M ~ O A A ~ T  npoc~elneewe n o n ~  B a ~ a n m a ~ o p e  Ng. 
li.. C ~ a s a ~ r ~ o e  ~ O R C H ~ ~ ~ T  p ~ c :  15.1,6. 3necb a ,  - a ~ n n u ~ y n a  
i! r;one6ri~uii nw~~efiso n o n ~ p u 3 0 ~ a ~ ~ o r o  csera, nporrrenruero ~ e p e s  

f E O J I R p M 3 a T O p  N l ;  a ,  H a, - a M n J I l l T y A b 1  ~ o n e 6 a ~ u B  O ~ ~ I K H O D ~ H -  

I. H O r O  M H ~ O ~ ~ I K H O B ~ H H O ~ O  ilyZIefi B o6pasue. A ~ a n c 1 3 a ~ o p  ."\g 
CBOAMT 06a K O J I ~ ~ ~ H N R  K 0 ~ ~ 0 8  IInCCKOCTM ( a & l I I . 7 1 4 ~ y ~ b l  a , ,  
PI a,,), n p I f s e M  n e r K o  B M A e T b ,  ZITO B c e r n a  ago== u?,, 

0 6 a  K O J ~ ~ ~ ~ H M R  B0311MKaH)T U 3  O A H O r O  , r l M ~ e f i H ~  IIOflRPCI3i)-  

B a l i H O r O  ~ d n e 6 a ~ n n  U l ,  n O 3 T O M y  O H U  KOZepeHTHbl 1.1 M O r Y T  M H T e p -  
Q e p ~ p o ~ a ~ b .  Pesynbra~  I I H T ~ P @ ~ ~ ~ H U I I M  O T Y ~ T J I U B ~ ~  B c e r o  H a -  

~ J I I ~ ~ ~ ~ T C H  I I p M  a=45", T a K  K a K  B 3 T O h I  C ~ l y q a e  a M I I n M T y A b 1  
c6orrx K o J I ~ ~ ~ H I I ~ ~  (a2 ,  M U Z e )  M a K C M M a J I b H b 1 .  

'Tar< K a K  B o6pasue 06a K O J I ~ ~ ~ H U R  p 2 l C n p O C T p a H R I o T C R  

C pa3. ' lUZIHbIMlf CKOPOCTHMM. T O  AJIR HMX Pa3JIMrIHbT U n O K a 3 a T e -  
ae n p e n o M n e H M H  no M n,. B pe3ynb~are  nocne n p o x o j K A e H m  

o6pasua > l e X A y  i T M M l l  K o J I ~ ~ ~ H u R M M  B 0 3 H M K H e T  HeKOTOPSIR 
P a 3 H O C T b  @a3 6, 3 a B M C R U a R  . ' I I I H ~ ~ ~ H o  O T  I iX  O I I T M ~ ~ C K O ~  p a 3 H O -  

crrr xo,w A,  rrie A=d ( n o  - n,); d - T o n U u t l a  o6pa3ua. 
A > ~ n n u ~ p n a  a p e 3 y n b ~ ~ p y m u e r o  K O ~ ~ ~ ~ H M I I ,  D O ~ H M K L L I ~ ~ O  

ncnencmue ~ ~ ~ ~ e p @ e p e ~ ~ u a ~  ~ o n e 6 a ~ ~ f i  c a : t , l n n M T y A a M u  a,, 
k i  a,, ,  a CJleAOBaTe.nbI - IO,  M I IHTeI iCMBtIOCTb C l l e T a ,  6 y ~ e ~  3 a B 1 4 C C r b  
O T  BeJlMZIMFIbl Pa3HC:CTlf @a3 6, , T O C T I l r a R  !vlaI<CMM)'Ma. K O r A a  06a 
# o n e 6 a ~ ~ n  H a X O J R T C R  B @a3e, If M U H M M y M a ,  I<Or,ila K o J I ~ ~ ~ H M F I  - 

n n p o ~ u ~ o @ a 3 e .  
O I I b l T  n O K a 3 b l B a e T ,  q T O  B O ~ J I ~ C T M  Y n p y r M X  He@op~auki8 O n -  

T M Y e C K a R  p a 3 H O C T b  X O A a  B o6pasue 3 a B M C I I T  J I U H ~ ~ H O  OT LlaB-  

.XeHPJFl /I, M C n b l T b l B a e M O r O  06pa3u0~ ,  M TOJlUlMHbI o6pa3ua d:  

d (no - n,) = Cpd,  (15.1) 

rse C ~ ~ ~ q b q b u q u e t i ~  q b o ~ ~ y n p y z o c ~ u ,  xapa~~epn3y1ou11f i  on- 
Iausecl;cre c ~ o f i c ~ a a  ~ e @ o p h ~ a p o ~ a ~ ~ o r o  B e q e c T B a  u ~ ~ B M C R U U ~ ~  

O T  A J I U H b l  BOJIHbI C B e T a .   TOT ~ 0 3 @ @ 1 4 ~ M e l - I T  06b1q~0 1 1 3 h l e P H I O T  
B 6pmc~epax  ( 1  6 p m c ~ e p  = 10-13 C N ~ / ~ U H ) .  

O n p e n e J I e H u e  K O ? @ @ ~ ~ M ~ H T ~  @ O T O ~ ~ ~ ~ ~ O C T H .  K a K  BMAHO M3 

@ 0 p ~ j ' n b l  (15.1), B OCHOBHOM CBOHMTCR K U3Mk'PeHMH) O n T U 4 e -  

CKOR p a 3 H O C l . M  X O A a .  A J I R  3~0f i  u e J I M  MCIIOJL3S;eTCR T O H K M ~  K B a p -  
u e ~ b l f i  KJIMH C Y r J I O M  I I O p R A K a  10". O n T l ~ q e c l t a H  O C b  KJIMHa H a -  
n p a B n e H a  n e p n e H 2 M K y n R p H o  K ero O C T P O M ~  y r . 1 ~  w ne>m'r 
B IIJIOCKOCTR C a M O r O  K J I H H a .  

Ecnw 3 T O T  KJIMH I I O M e C T U T b  M e X A Y  C K P e U e H H b I M I I  n O J l H p M -  
3 P T O P O M  U a H a n M 3 a T O p O M ,  T O  M O W H O  ~ a 6 J l I o ~ a T b  CMCTeMY CIH- 

T e p @ e p e ~ ~ t f ~ H H h I ~  nonoc, n a p a J l n e J l b H h I X  pe6py K J l H H a .  M H T ~ P -  



@ e p e ~ u M o H ~ b I e  nOJIOCbI  0 6 p a 3 y m ~ c ~  BCJIeACTBMe T O r O ,  s T 0  pa3- 
t IOCTb X O A a  d'(n; -n; ) ,  B 0 3 H M K a l O U a F I  B KJIMHe, ~ Y A ~ T  M 3 M e -  

HFITbCR B A O J I b  KJIMHa B M e C T e  C er0 T O J I U R H O ~  dl, A a B a R  n O C J I e -  

A O B a T e J I b H O  H H T ~ ~ @ ~ ~ ~ H U M O H H ~ I ~  M a K C M M Y M b l  H MMHMMYMbI. 

nepex0;l O T  O A H O r O  N H T ~ P @ ~ P ~ H U N O H H O T O  M a K C H M Y M a  K COCeA-  

H e M y  C O O T B e T C T B y e T  M3MeHeI-IMH) O ~ T M Z I ~ C K O ~ ~  P a 3 H O C T A  X O A a  

B K J l I i H e  H a  U e J I y I O  A n M H y  BOJIHbI h. C J I ~ A O B ~ T ~ J I ~ H O ,  U I H P H H e  

M H T ~ ~ @ ~ ~ ~ H ~ B o H H o A  nOJIOCb1, T.  e. P a C C T O R H M H )  M e X A Y  COCeAHN- 

MM M a K C H M Y M a M U  (HJIH M H H N M Y M ~ M A ) ,  C O O T B e T C T B y e T  p a 3 H O C r b  

Y O A a ,  P a B H a R  h. 
Ecnr~ I l O M e C T M T b  K B ~ P U ~ B ~ I ~  KJIMH M e X A Y  o 6 p a 3 u o ~  H a H a -  

J I B 3 a T O p O M  B C X e M e  PMC. 15.1, a  M I I O A B e p r H y T b  o6paseu C X s -  

I M W ,  TO O ~ H ~ ~ ~ X M B ~ ~ T C H  cMeqercue B c e x  nonoc, o 6 y c ~ 1 o ~ n e ~ 1 1 o ~  
1103HMKIIOBeHMeM A O ~ O J I H H T ~ J I ~ H O ~ ~  P a 3 H O C T M  X O A a  B C a M O M  06- 
pasue. C ~ e m e ~ ~ e  nonoc H a  A o n m  x OT U I M P M H ~ I  n o n o c b I  COOT- 
E e T C T B y e T  M 3 M e H e H M K )  P a 3 H O C T M  X O A a  H a  B e J I M s H H y  xh. T ~ K I ~ M  
0 6 p a 3 0 ~ ,  M 3 M e P M B  B e J I M 4 N H y  0THOCHTe:IbHOTO C M e U e H M R  IIOJIOC k' 
11 3 H a R  AJI?lHY BOJIHbl A, M O X H O  O n P e A e J I I i T b  P a 3 H O C T b  X O A a  

B 06pasue Pi no @ 0 p ~ ) i J I e  ( 1  5.1) K O ~ @ @ H U M ~ H T  @ O T O Y ~ P Y ~ O C T I I  

O T C I O A ~ ,  3 H a R  X a p a K T e p  M3MeHeHMFI T O J I U H H b I  KJIMHa B H a n p a B -  

jIeHMM C M e U e H H F I  IIOJIOC (dl y B e J l M r l M B a e T C R  MJIH ~ M ~ H ~ U I ~ ~ T C R )  

11 3 H a K  P a 3 I l O C T M  n; - n i ,  t I e T p y A I 3 0  O n p e A e J I M T b  3 H a K  n e p B O r 0  

z I J I e H a ,  T. e. Y c T a I l o B N T b ,  ~ a ~ o i i  113 n o ~ a 3 a ~ e n e i i  n p e n o M n e H m  

o6pasua ( no  a m  n,) 60nbrue. 
M H ~ e p @ e p e H u M R  I I O J I R p 1 1 3 0 B a H t i b I X  J I y z I e 6  JIe>KMT H O C H O B e  Me- 

~ o d a  ( ~ o T o ~ ~ ~ ~ ~ o c T u ,  K O T O P ~ I ~ ~  COCTOHT B TOM, ZIT0 Pi3 n p 0 3 p a Z I -  

MblX M 3 0 T P O n H b I X  M a T e p H a J O B  ( H a n p N ~ e p ,  n J ' I e l < C l I m a C a )  H s r O -  

' IOBJIRlOT MOAeJIM pa3JIMzIHbIX H e n p O 3 p a z I H b I . X  n e ~ a J I e f i  M H C C J I e A y -  

K)T BX 0 n I . l C a H H b I M  M e T O A O M .   TO n03BO.r lFIeT P e u I a T b  p R A  B a i K -  

IILIX H O n P O C O D ,  C B R 3 a H H b I X  C HaJIMzIMeM I1 p a C n p e , J e n e H H e M  ,Te- 
1 1 ) o p ~ a l l r r f i  PI r l a n p ~ x e ~ ~ i i  B M o A e a M p y e M b I x  A e T a n R x .  

O ~ H C ~ H U ~  YCTIHOBKM. M c n o J I b 3 y e ~ a R  B A ~ H H O ~ ~  p a 6 0 ~ e  Y C T a -  

H O B K a  COCTOBT H 3  ABYX OCHOBHbIX 9 a c ~ e h  - O ~ T N ~ I ~ C K O ~ ~  M H a -  

r p ~ 3 0 z I H 0 6 .  

0 n T I? r~ e c K a FI c x e M a y c T a H o B K M  noeasaaa H a  p ~ c .  15.2. 
3 ~ e c b  1- I i C T 0 9 H M K  C B e T a  C K O H A ~ H C O P H O ~ ~  J I H ~ 3 0 f i ;  2- KOjl -  

J I k i M a T O p ,  B n e p e ~ ~ e k  @ O K ~ Z ~ ~ H O ~  nJIOCKOC1'M K O T O P O r O  M M e e T C R  

H e 6 0 J I b U I o e  K p y r J I O e  O T B e p C T M e ;  19 - n O J I R p H 3 a T O p ;  3 - K B a p U e -  

~ b t f i  KJIMH ( n p H  H ~ O ~ X O ~ A M O C T W  er0 M O X H O  B b l B O A B T b  W3 X O A a  
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! . i y z ~ e i i )  ; P - ~ccnenye~br f i  o6paaeu; A - a ~ a n m a ~ o p ;  5 - C X ~ M -  
l I h 1 ~ 1  C I ~ ~ T O $ J I . I J I ~ T P ;  6 - 3 p M T e J I h H a F l  1py61ca C' OK\.TIRP-nV1MKPOMeT- 

I 
poll .  

r . r a ~ a a ~  n . l o c I ; o c T b  n o . ~ ~ p ~ 3 a ~ o p a  11 o p U r H T M p o R a H a  nos  
! M O M  45' I< B e p T H K a J I I I  

Pwc. 15.2. 

11 0 ,L( r 0 I 0 B K a )- C T a H 0 B K U. BKJIKNMT~, O C H e T U T e J I b ,  R h l -  

I3eCTM C B ~ T O @ H J I ~ T ~  H K B ~ P U ~ B ~ I ~ ~  K-IHH N 3  X O i l a  J I y z I e h .  

C K P ~ C T U T ~  a a a n e s a ~ o p  c n o n r l p ~ 3 a ~ o p o ~  ( ~ p a m e ~ u e ~  onpa- 
R b I  a H a J I N 3 a T O p a  ,TO n O J I H O r 0  3 a T e M H e l I M F I  nOJIR ~ P ~ H U R ) .  

Y C T ~ H O B H T ~  o6pa3eu llO& H ~ H ~ ~ ~ Y X ~ H H ~ I R  n p e C C  T a I i ,  ~ I T O G ~ I  
? r O  n O J I M p O B a H H b I e  n O B e p X H O C T N  6 b 1 ~ 1 ~  ~ e P n e H A M K ~ J I R p H b 1  K O n -  

T U ~ I ~ C K O ~ ~  OCH Y C T a H O B K U .  

' r U a T e J I b H 0  I I p O C h l O T p e T b  o6paseu Z I e p e 3  3 p M T e i I b H Y H )  T P ~ ~ K ) ' ,  

OTMezIaFI  HaJIMZIMe OCTaTOZIAblX ~ a n p F I > n e ~ M f i  (no I l B e T H h I M  OK- 

p a c x a ~ ) .  
3 a ~ e ~ ,  n o c T e n e H I l o  H a r p y x a r l  p b r z I a r  npecca, npocnesmb no 

xapamepy B O ~ H W I I O B ~ H M F I  O K p a c o K  3a p a c n p e A e J e H u e M  H a n p H -  

Xe~kih  no o6pasuy. E c n ~  o K p a c K u  O A H O P O A H ~ I  no o6pasuy, TO 

OH y c T a a o s n e s  n p a s m b H o ,  M H a n p R x e H m  p a c n p e A e n e H b r  no 
er0 C e Z I e H H m  P a B H O M e p H O .  H a n ~ z I ~ r e  H e p a B H O M e p H b I X  H H e O A H O -  

P O A H b I X  O K p a C O K  C B H A e T e J I b C T B y e T  0 H ~ ~ ~ ~ B I ? J ~ ~ H O A  yCTaHOB!<e  

o6pasua. B 3 T O M  C J I y z I a e ,  CHRB HarPj'3K)', B H O B b  Y C T a H O B M T b  06- 
pa3eu, M C n O J I b 3 y R  C n e u M a J I b H b I e  npOK.n2AKM, II J O ~ N T ~ C R ,  Y T O ~ ~ I  

nl)M C X a T M M  o6pasua B 0 3 H M K a K ) U P l e  O K p a C K M  6 6 1 ~ 1 . 1  O ~ H O P O J H 5 1  

(3a MCKJIIOZIeHMeM, M O X e T  6 b l ~ b ,  T O P U O B  06pasua).  
n0cJIe 3 T O T O  C H R T b  H a T p Y 3 K y  H BBeCTM B XOJ ~ l y s e h  K n a p U z -  

~ b 1 h  KJIHH H C B ~ T O $ N J I ~ T P .  B n O J I e  3 p e H H R  O K v J I R p a  XO.TIXr \ H O   OH- 
BMTbCR H e  M e H e e  ABJ'X T e M H b I X  IIOJIOC. 
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C @ O K ~ C & ~ ~ O B ~ T ~  O K y J I R p  H a  YeTKOe  B H A e H H e  B u 3 u p H O r O  K p e -  
C T a .  3 a ~ e h 1  O K y J I H p  I I O B e p H y T b  T a K ,  q ~ 0 6 b 1  OAUH Pi3 UITPMXOB 
n~~sap,roro K p e c T a  o ~ a 3 a n c ~  n a p a n n e n b H b I M  T e M H b r M  n o n o c a M .  
Y ~ ~ A U T ~ C H  B OTCYTCTBCIH I I a p a J I J I a K C a  M e l K A y  BU3UPHbIM UITPH- 
XOM U Teh lHbIMU nOJIOCahIU.  

M 3 M e p e H N H. 1. M ~ M ~ P U T ~  UIIlPWHY W H T ~ P @ ~ P ~ H U N O H I ~ O ~ ~  
nOJIOCbI. 3 T O r 0  COBMeCTNTb UITPHX K p e C T a  I IOCJIeAOBaTeJIb-  

HO C C e p e A H H a M H  COCeAHMX TeMHbIX nOJIOC ( ~ e  M e H e e  T p e X  pas) 
PI C A e J I a T b  OTCqeTbI  IT0 U I K a J I e  CI 6 apa6a~y  O K y n R p - h l k i K p O M e T p i 3 .  
Pa3~0c~I'b 3 T U X  OTCqC'TOB, OZIeBUAHO, p a B H a  UI I lpMHe  IIOJIOCbI I 
( B  e A H t I I l U a X  A e J I e H H R  UIKaJ Ib I  6 a p a 6 a ~ a ) .  

2. n o c ~ e n e ~ ~ o  H a r p y x a n  p m a r  npecca, u 3 ~ e p u ~ b  C M e u e H a R  
AIL 0 ~ ~ 0 2  H 3  TeMHblX  IIOJIOC n P I l  p a 3 J I k i q H b l X  H a r p y 3 h a X  Pi. 3 ~ ) ~  
o n e p a u m  n o B T o p I I T b  H e  M e H e e  T p e x  pas. 

O T M ~ T H T ~  OAHOBPeMeHHO Hanpa6AeHUe C M e U e H U R  nOJI*IC 
( n u e p x  unu ~ 1 3 ~ 1 3 ) .  

B b1 rI kl C JI e H H R.  B ~ I ~ I ~ I C ~ H T ~  OTHOCCITeJIbHbIe CMeLUeHWR 

me A-- a n u ~ a  B o m b 1  c B e T a ,  b - ~ l ~ u p u ~ a  o6pa3ua i n  H a n p a B -  
.TeHUM, I I ep I I eHAuKyJ IF IpHOnl  I< X O A y  J l y V e f i ) .  

n o  H a n p a s n e H a w  c M e m e H a 2  nonoc o n p e A e n a T b  c n o M o u b I o  

Q o p ~ y n b ~  (15.3), ~ a ~ o f i  u3 n o ~ a 3 a ~ e n e f i  n p e n o M n e H n n  o6pasua 
(70 H n H  0,) 6 o n b w e .  M ~ B ~ C T H O ,  VTO AJIR K B a P U e B O r O  KJ IHHa  

no <a;,  a er0 TOJII l lHHa y B e J I H Y H B a e T C R  K B e p X y .  M M ~ T ~  B BWAy, 

s ~ o  s p n ~ e n b ~ a ~  ~ p y 6 ~ a  n a e T  n e p e s e p H y T o e  u306paxe~ae.  

1. B s e M  s a ~ n r o s a e ~ c ~  m n e H u e  neoa~oro  n y s e n p e n o ~ n e ~ u ~ ?  K ~ K  opu- 
e H T l r p O B a H a  IIJIOCKOCTb ~ o n e 6 a ~ l l k  CBeTOBOI'O B e K T O p a  B O ~ ~ I K H O B ~ H H O ~ ~  
K H ~ O ~ ~ I K ~ I O ~ ~ H H O M  J l y ~ a X ?  1 

2. K a ~ a f l  K a p T N H a  6y.qe~ H a 6 n I O ~ a T b c ~  sepe3 O K y n H p ,  eCnW C X a T d e  
oGpaaua n p O U 3 B O A k i T L  B OTCYTCTBNe K B a p U e B O I ' O  K ~ U H ~ ?  B q e M  IIpeFiMYLde-  
C T B 2  N C I ~ O J ' I ~ ~ O B ~ H U R  K B a p q e B O r O  K ~ U H ~ ?  

3. 6 y n e ~  JIU H ~ ~ J I I O A ~ T ~ C R  ~ H T e p @ e p e H I U i ~ H H a f f  K a p T W H a ,  e C n N  a H a J F i 3 a -  
TOP O p l l e H T n p o B a T b  n a p a n n e n b n o  n o n ~ p u 3 a ~ o p y ?  

4. K a ~ q w  ponb I r r p a e T  nonupu3a~op B n a ~ ~ o i r  y c ~ a ~ o s ~ e ?  
5, n 0 s e h f y  B OTCYTCTBNe C B ~ T O @ U ~ ~ T ~ ~  N H T ~ ~ @ ~ ~ ~ H ~ U O H H ~ R  K a p T N I i a  

I i M e e T  BAA UBeTHbIX ~ O ~ O C ?  

r A e  C - K O H U e H T P a U N R  P a C T B O P a  ( M ~ C C ~  aKTHBHOI '0  B e U l e C r B a  

8 eAk iHUUe  o6 'be~a ~ ~ C T B O P ~ )  ; I - T O J I U U H a  CJIOR P a C T B O p a :  
[a] - , K o ~ @ @ u ~ H ~ H T ,  H a 3 b l ~ a e ~ b l h  yde~bHbl& 6paqeHUeN ~ J Z O -  
c ~ o c ~ u  nonszpusayuu u q u c n e i I I I 0  p a ~ ~ b l h  yrny I IOBOpOTa  

(B zpad) n p H  C =  1 2/cht3 M [= 1 d&.  TOT K O ~ @ @ U U M ~ H T  3aBMCIIT 

OT n P M P O A b I  B e U e C T B a ,  T e M n e p a T y P b l  Pi AJIIlHbl BOJIHbI C B e T a .  
E C T ~ C T B ~ H H O ~  B p a U e H U e  IIJIOCKOCTU I I O n H p U 3 a u H C I  hIOXI3O 

H ~ ~ J I F O A ~ T ~ ,  I IOMeCTuB OnTUYeCKU a K T u B H 0 e  B e U e C T B O  M e K a y  
I l O J I R p H 3 a T O p O M  H a H a J I H 3 a T O p O M .  Ecnu Pix W a B H b I e  IIJIOCItOCrX 

B ~ ~ ~ M H O  n e p n e H A u K y n R p H b r ,  TO n n o c ~ o n o n ~ p u 3 o ~ a ~ ~ h 1 i i  c s e T ,  
B b ~ U I e ~ l I l k i f i  I13 I l O J I R P M 3 a T O p a ,  B 0TC)iTCTBkie OnTMVL?CKM aKTWB- 

H o r o  B e u e c T s a  6 y A e ~  q e n a K o n t  s a n e p x a ~  a ~ a n m a ~ o p o ~  H none 
3 p e H I I R  ~ Y A ~ T  TeMHbI M.  B B ~ A ~ H W ~  OnTIlrIeCKki a K T l I B H O r 0  B e I U e -  
C T B a  n p U B O A k i T  K nOBOPOTY IIJIOCKOCTN nOJ IRPI13aUI I I I ,  6 n a r o n a p ~  
V e M y  none 3 p e ~ u ~  n p 0 c B e T n e e . r .  n o ~ e p ~ y n  a ~ a n a 3 a ~ o p  B o K p y r  

CBeTOBOrO I I y Y K a  T a K ,  '1~06bl  none 3 p e H M R  CTaJIO O n H T b  TeMHbIhI ,  
M O X H O  T e M  C a M b I M  H ~ ~ T M  I? I l O B O p O T a  IIJIOCKOCTH IlOJIRpM- 

S ~ U H C I  B U c c n e A y e M o M  B e u e c T s e .  
O A H ~ K O  O n p e A e J I e H I l e  yrna n O B O p O T a  TaKMM C ~ O C O ~ O M  CO- 

I I p H X e H O  CO 3 H a V H T e J I b H b I M U  nOrpe ILIHOCTRMH,  a60 B P i 3 y a J b H O  
TPYAHO ~ a f i ~ a  c A O C T ~ T O ' I H O ~ ~  T O ~ H O C T ~ W  n o n o x e H u e  a ~ a n m a -  
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; ( ? p a ,  C O U T B e T C I B }  l O I 4 e e  b l k l h C l l M a J I b H O M Y  3 a T e M H e F l M K )  n O J H  3pe- 
H11R. ~ G ~ T O M ~  n p M  M 3 M e P e H M H X  0 6 6 1 ~ 1 ~ 0  n P I I M e l 3 R m T  lzOAyTeH2- 
8012 u e ~ o d ,  B K O T O P O M  YCTaI- IOBKa nPOM3BOAMTCR I-le I I a  T e M H O T y  

n O J R  3 P e H M R ,  a I l a  pU8X!/lO HpKOCTb n 0 . i I e f i  C p a B H e H I l R .  

P I l e R  P T O r O  MeTOJkl B Cu ' IeJVH3UeM.  I ~ Y C T ~  n O J I H p I l . j a T O p  rI 
( P H C .  16.1 ) cociocr r 113 , l q x  n o n R p o M r i o B  (1 11 2) ,  r n a B l l b l e  

I I J ~ ~ C K O C T M  KOI'OpbIX 0 6 p a 3 ~ ~ ) ~  M e j K 2 Y  ~060fi Y r O n  u T o r ~ a  CBeT.  
npou~enru~ii  sepea v r o r  n o . ~ ~ p ~ 3 a ~ o p ,  p a c s n e ~ ~ ~ c n  I r a  Ass OA;I- 
H a K O H b l X  IIU I1HleHCL~HI3OCTH n J I O C K O n O J I R p N 3 0 B a H H b I X  n y Z I K a .  nno- 

CItOCTN n O J I H P M 3 a I I I I M  K O T O P b I X  n O B e p H ) . T b I  O T R O C M ' I e J b H O  Jpyr 
Jpyra H a  TOT xte y o n  (1. 

IIpa n p o x o x z n e a a i l  s e p e ~  a ~ a n m a l - o p  A MHTeHCABHOCTM 

o6oax n p s K o B  6 y ~ y ~  3 a u ~ c e l . b  0.r n o n o x e H m  r n a n ~ o 8  nnocrzo- 
CTM a ~ a n 1 1 3 a ~ o p a  o T I I o c t u e n b a o  ~ a n p a ~ n e ~ ~ f i  ~ o n e b a ~ ~ r r  c s e T o -  

~ o r o  B e K T o p a  B ~ T P I S  n y s l i a x .  3 ~ o  n o n c H R e T  p~:c.  16.2, me a, 
I1 a2 - C B e T O B b l e  B e K T O p b I  o6oax n}.YItOB; .4 - r J I a B l 3 a R  nn9- 
C K O C T ~  a ~ a n 1 3 3 a ~ o p a .  A ~ n f i M T y A b l  ~ 0 ~ 1 e 6 a ~ l 3 f i  c B e - r a  B n y s e a x ,  

npOLUeALUMX z l e p e 3  a H a ~ l I l 3 a T o p ,  P a B H b I  n P O e K U M R M  B e K T O P O B  

a l  II a2 H a  H a n p a s n e H M e  A .  B o 6 m e ~  cnysae 3TM n p o e K u a u  

p a 3 J I l i q H b 1 ,  n 0 3 T O M Y  N MHTeHCIlBlIOCTM OBOMX n y r I I < O B  ~ Y A } T  0'1.- 

J l N Y a T b C R  ,TPJ'r O T  A P Y r a .  A n R  y p a B H M B a H M R  M H T ~ M C I ~ B H O C ' ~ ~ ~ ~  

n y s K O B ,  a C J I e S O B a T e J I b H O ,  U R P K O C T ~ ~ ~  n 0 J I e f i  C p a D H e H M R  a H a J ! 4 -  

3 a T O p  A Z O C T a T O Y H O  n 0 B e p I I y T b  B I I O J I O X e H M e ,  n p M  K O T O P O M  er0 
r J I a B H 2 l R  n J I O C K O C T b  C O B n a A a e T  C 6 u c c e ~ ~ p a c o i i  yrna a. 

npa B s e n e H a M  M e x n y  n o n ~ p ~ 3 a ~ o p o ~  u a ~ a n m a ~ o p o ~  on- 
T M s e c I z M  ~ K T I I B H O ~ O  ~ e q e c ~ ~ a  n n o c K o c r e  n o n ~ p a 3 a u 1 1 ~  0 6 0 1 1 ~  

I l y s K O B  I I O B e p H y T C R  H a  I ~ ~ K O T O P ~ I ~  !'I-O,'I (P M RPKOCTM n 0 J I e f i  

c p a n H e H m  P I ~ M ~ H H T C R .  Yron (11 n e r I < o  onpenenmb: OH paserr 
ymy, H a  K O T O P ~ I ~ ~  c n e l z y e ~  n o s e p 1 3 y ~ b  a l - ~ a n ~ r . ? a ~ o p ,  ~ 1 ~ 0 6 6 1  onn.rb 
Y p a H F I R T b  RPIiOCTkI O ~ O C I X  n 0 J I e f i .  

0 9 y B C T B k i T e n b H O C T I l  n O . T l )  T t ? H e B O I ' U  M e l O A a .  

M3 P H C .  16.3, H a  l<OTOPOFrI n O K a 3 a H b I  IIJJOCKOCTM n O J l R P M 3 a U M M  
c6oax I I y s K O B  ( a ,  M a2) ,  BMAHO, 9 T O  4 . p a B H M B a H N e  IIHTeHCMBHO- 

C T C ~  n y s K O B  (RPKOCTEI n 0 J I e f i )  M O X H O  O C y U e C T B M T b  I I p N  dt?y,~ 
s 3 a n ~ 1 - 1 0  n e p n e H j u K y J I R p H b r x  n o ; I o x e H m x  a r r a ~ u 3 a ~ o p a  
( A 1  M All). n p a s e ~ ,  ecnu yron (1 A o c T a T o s H o  :~ra.q, TO ~ I ~ B C T B M -  
T e ~ l b H o C T b  YCTaHOBKM 0 6 0 ~ ~  n 0 J I e f i  H a  OJMHaKOBYN) R P K O C T b  

u nonoxeemi .4r ( c ~ e ~ z ~ o e  none) 6yne.r 311asa~enbr10 . v e H b m e ,  

106 

! U e M  B I IOJIOXeHMM A l l  ( I ~ o J I ~ T ~ M H o ~  none). A ~ ~ ~ c T B M T ~ ~ ~ H o ,  no- 
I BOPOT a ~ a n m a ~ o p a  113 n o n o x e ~ ~ i i  A, M A11 ~a o ~ a ~ a ~ o s b l i i  

M a J I b ~ f i  Y r O n  6 ~  B C J I y z I a e  I I O J l y T e M H O r O  n 0 J I R  I IpMBOAMT K 3 H a 9 M -  

T e J l b H O  60nbrue~y  OTHOCMTeJlbHOMY I 1 3 M e H e H I I H )  a M n J I I I T Y A .  KO- 

n e 6 a ~ ~ B  o6oax n y s K o B .  s e M  B cnysae c B e T n o r o  nonn. 

MOXHO n O K a 3 a T b ,  9 T O  O T H O C I l T e J I b H O e  N 3 M e H e H M e  IIHTeHCMD- 

~ o c ~ e f i  o6oux n y s K o B  npu n o B o p o T e  a ~ a n u 3 a ~ o p a  H a  yron 6 q  
B ~ J I M ~ u  I I O J l O X e H M R  A l l  p a B H O  

A 1  a .. 
- = 4  ctgT.acp. I 

O T C I ~ A ~  BMAHO, s T O  npki ~ ~ A ~ H H O ;  o r u a 6 ~ e  B O U e H K e  p a B e H C T 3 a  
U H T ~ H C U B H O C T ~ ~ ~  O I I I M ~ K ~  R Y C r a H O B K e  6 ~  T e M  M e H b l U e ,  s e h l  

M e H b L U e  Y r O n  a. 
L ~ M ~ H H O  n o 3 ~ 0 ~ y  yron a H e n a m  ~ e 6 0 n b r u M ~  ( r l o p n ~ ~ a  l i e -  

CKOJlbKI lX ~ P ~ A Y C O B ) ,  Pi H 3 M e P e H M R  n P O B O A R T  B II0JI)'TeMHORI 110- 

J I e  ( o T c H ) , Z ~ ~  M H a 3 B a H u e  M e T O A a  n o n y ~ e H e 6 0 ~ ) .  
O n a c a ~ s e  npa6opa. k i c n o n b 3 y e n l . b l f i  B p a 6 o ~ e  npa6op ~ a 3 b l -  

B a e T C R  K P Y r O B b l M  I I O J l R p M M e T P O M .  Ero C X e M a  n O K a 3 a H a  tla 
p N C .  16.4. C B ~ T  O T  J I a M n b I  1 n p O X O A M T  sepe3 n 0 J I R p O M A  2. Cpe4- 



n p O X O A U T  qepe3 0 p a H ~ e ~ b 1 f i  c B ~ T o @ u J I ~ T ~  4,  T ~ Y ~ K Y  5 C MCCne-  

J y e M b I M  B e U e C T B o M ,  a H a J I I r 3 a T O p  6 M 3 p l i T e J I b H y l O  ~ p y 6 1 < y .  qe -  
pe3 o K y n n p  8 ~ a 6 n r o n a e ~ c ~  c B e T o B o e  none, p a 3 n e n e ~ ~ o e  H a  T ~ M  

ysacma ( H a  pr-rcyme cnpana) , n p u q e M  nnoceocn nonnpu3au~rr  
c p e n H e r o  y q a c T K a  nonn c o c T a B ~ m e T  y r o , ~  u c ~ , - I O C I < O C T ~ K )  n o n R -  
pk I3auMM K P ~ B H M X  YqaCTKOH. 

n 0 c T j ' n a ~ e J I b ~ b l ~  n e p e M ? U e H H e M  M Y @ T ~ I  7 nPOM3BOAMTCR 
@ O I Q ' C M ~ O B K ~  3 p M ~ e n b ~ o f i  T P Y ~ K M  H a  OTqeTJ IUBOe  R M a e H N e  rps- 
IIMU T P O ~ ~ H O ~ O  IIOJIR. 

~ O B O ~ O T  a H a J l M 3 a T O p a  6 O C y U e C T B J R e T C R  1 3 p a U t H M e M  M a X O -  

BMlrKa 11. n p M  3 T O M  RPKOCTM BCeX T p e X  Y'IaCTKOH IIOJIR ~ Y A Y T  
A3MeHRTbCR:  n p M  4-MeHbWeHMM RPKOCTM C p e a H e r O  y q a C T l < a  
RP KOCTb  K P ~ ~ ~ H M X  yBeJ IP iqUBaeTCR,  M H ~ O ~ O ~ O T .  

Y r 0 J I  I IOBOpOTa  a H a J I M 3 a T O p a  OTCqkiTblBaeTCR no I I I K a j r e  J M M -  
6a 10 .repea n y n b ~  9. U I ~ a n a  c ~ a 6 x e ~ a  n o n B m m b l h 1  H O H M ~ C O M .  

U e H a  AeJIeHMR U I K a n b l  lo, TOqI iOCTb  OTCZIeTa no HOHMYCY 0,05O. 
Hynb UIKaJ Ib I  COOTBeTCTByeT O J M H ~ K O B O ~  HpKOCTM BCeX Y4aCTI iOB 
CBeTOBOrO EOJIR B OTCYTCTBMe OnTIlZIeCKM a I \ T I i B H O ~ O  B e U e C T B a .  

Mccnenq-ewb~ii p a c T B o p  H a n r r B a r o T  B h 1 e T a n j r M q e c K y m  ~ p y 6 -  
Icy, H a  KOHllbI I<OTOPOR H a B M H q U B a D T  M Y @ T ~ I ,  nPIiII<MMaK)UL.le 

K p y r J I b l e  CTeKJIRHHbIe  OKOHLIa K T O p U a M  T P Y ~ K U .  C n e u M a . n b ~ b 1 e  

pe3MHOBbIC  np0KJra iXKM n p e A o X p a H R D T  O I < O H u a  OT 0 6 p a 3 0 ~ a H M R  
~ ~ a n p R > n e l l M f i ,  K O T O P b l e  M e U I a I O T  1 l a 6 . ~ 1 1 0 ~ e l l M R ~  (83-38 , T B O ~ ~ H O ~ O  
n y s e n p e n o a r n e ~ ~ ~ )  a c s u x a m T  T O ~ I H O C T ~  m ~ e p e ~ ~ r ~ f i .  

Bb1pe3 B T p y 6 1 t e  n p ~ 6 o p a  ( K y ~ a  BCTaBJ15lf2TCH T p y 6 K a  C P a C -  

~ n o p o h f )  s a ~ p b r ~ a e ~ c ~  OTI<UAHOI"~ U I T O ~ I ~ O ~ ~  D O  ~ d A e x a ~ l ~ e  nno- 
HMKHOBeHIiR n O C T O P O H H e r 0  C B e T a  n p k l  I I 3 ~ I e p t ' H M H Y .  

B ~ I H Y T ~  M3 npu6opa T P Y ~ K ~  ,l*'IH P a C T B O P O B ,  3 a K p b l T b  UITOI)- 

K o f i  D b I p e 3  ~ ~ ~ 6 6 1  13 BKJIW'IMTb J l a ~ I ~ ~ - O C B e T I i T e ~ b .  C@OI<~CITPO- 
B a T b  3 p l l T e J I b H y I o  ~ p 3 . 6 ~ ~  H a  OTqeTJM130e RlI,?eHlltl r P a H M U  T P O ~ -  

1-1oro n o m .  
Y 6 e n u ? b c ~ ,  1110 YCTaHOBKY 110JItlii t r a  U:lUHaIcOsyW HPKOCTb  

M O X H O  OCYUeCTBMTb n P M  a B y X  B3aMMIIO nC?PlIeB,TMI<~JIRPHbIX no- 
J I O X ~ H M R L  a ~ a n c r 3 a ~ o p a .  

~ O C J ~  3 T 0 r 0  YCTaHOBMTb a H a J I I 3 a r O p  11a PaBI IYKl  RPKOCTb  

n 0 J I e f i  C P a B H e H U R  8 C 6 e T i 2 0 M  110,Ze. H a ~ a ; r  Jarv!nhl CJe.7aTb T a K U M ,  

' I T O ~ ~ I  R P K O C T ~  n O n R  6b1na ~ a n 6 o n e e  y j o 6 ~ o i i  J n R  1 i a 6 n m n e ~ n ~ .  
n p e ~ B a p M ~ e ~ l b ~ 0  n O T p e H b i p O B a B U I M C b  H a  1 C T a H O B I i Y  OJMHaIiO- 

~ o f i  RPKOCTM noneii c p a s H e H u R .  n p o ~ 3 e e c r ~  s a r e ~  3 ~ y  onepaumo 
H e  M e H e e  c e M u  pa3 M sanr rca~b C O O T B ~ I C T B ~ K H U M ~  O T c y e T b i  i no 
OAHOMV H 3  HOHIIYCOB ':. 

nocne   TO TO n o B e p H y T b  a ~ a n ~ 3 a ~ o p  H a  90" ( B  n o . l y T e H e B o e  

~ o J I o x ~ H M ~ )  H, M3MeHMB H a K a n  A a M n b I ,  O n R T b  1lOJr)-qMTb OIITW- 
M a n b H y r o  R P K O C T ~  noneii. B  TOM n o n o x e H l I H  T a K x e  H e  M e H e e  
CeMU pa3 n p O M 3 5 e C T U  YCTaHOBKY a H a J r M 3 a T O p a  H a  P a B e H C T B O  

R ~ K o c T ~ ~ ~  nonefi Ii 3 a n M C a T b  C0OTBeTCTB)'mUMe OTCqeTb l  n 0  TOM? 
i K e  HOHMj'Cy. 

B ~ I ' I M C ~ U T ~  , q , 7 ~  0 6 0 1 1 ~  c n y z I a e B  c p e n ~ e ~ s a a p a ~ l i s ~ b I i i  pa?- 
6poc OTCqeTOB OKOJIO C p e a H e r O  3 H a q e H M R :  

i 

- 
me n - .rucno u 3 a 1 t l p e ~ ~ i i ,  Ai= i-i. 

B I I O n y T e H e B O M  MeTOJe  n p M  I lpaBMnbHUkl  H ~ C T P O ~ ~ K ~  npu6o- 
pa  TOT pas6poc Z o n x e H  6 b 1 ~ b  3 ~ a ~ 1 1 i ' r e n b ~ o  M e H b m e .  

npexne B C e r O  H ~ O ~ X O ~ ~ M M O  U n p e A e n I i T b  H Y J I ~ B O ~  O T C q e T  n p k i  

HaJlMqMH T ~ Y ~ K H  C paCTBOpMTed7eM.  H n F i  3TOTO HaJ lMTb  B T P Y ~ K ~  

p a c T B o p M T e n b  ( n ~ c ~ u n n n p o ~ a ~ ~ y m  ~ o r r y )  no nosrnneau~! 
f3bIIIyK.10r0 MeI1MCKa. 3 Z l T e ~  H a  KOIIeU T P Y ~ K M  1IaABMHYTb CTeK- 

.3zlHllOe O K O H u e ,  H a J I O X N T b  pe3MHOByIO n p O K j I a A K Y  M 3aBMHTMTb 
MY@TY ( ~ e  O q e l I b  TYTO!). Y A ~ J I N T ~  3 a T P R 3 H e H M R  M C J l e l h I  X l l , X -  
KOCTM C H a P Y X H b l X  l r a c ~ e f i  CTeKJIRHHbIX O K O H U e U  

Y C T ~ ~ I O B M T ~  T p y 6 K y  B npa6op M C @ O I < ~ C U ~ O B ~ T ~  O K ~ J T H ~  i i a  

Llenioe B M a e H u e  r p a H N u  pasaena ~ p o f i t r o r o  noL-tR. 
Hoeopo~oar a ~ a n e 3 a ~ o p a  T U a T e . i l b t t o  J - P ~ B I I R T L  RPKOCTH n o -  

JeR M 3 a n M C a T b  C O O T B ~ T C T B Y I O ~ M ~ ~  OTCZIeT I10 HOHIIYCY.  TO l i 3 M e -  
peme n p o n e n a T b  x e  M e H e e  n m u  pa3. C p e n ~ e e  3 H a q e H l i e  ~ T I ~ X  
OTCqeTOB O n p e n e J I R e T  H Y J I ~ B O ~ ~  O T C q e T  Lo. 

A ~ a ~ l o r t r s ~ g m  onepautrm n p o n e n a T b  ; lnH B c e s  P a c T B o p o B  ca- 
X a p a  C U3BeCTHbIMII  I<OHL[eHTPaUHRMkI Ii  J.1R OAHOrO P a C T B O p a  
C H ~ H ~ B ~ C T H O ~ ~  K ~ ~ u e ~ T p a u M e f i .  

B b l l ~ l l c n u e  n n R  I i a X a O r O  p a c T B O p a  Y T o J  n o B O p o . r a  nJlOcKOCTM 

r I o j I R p M 3 a u M H  q, nOCTpOMTb r p a @ M K  3aBMCUMOCTII CP OT KOHUeHT- 

P a u I I I l  ( r p a ~ j ' l i p ~ ~ ~ q ~ b l f i  r p a @ l i l < ) .  
H a k u  no 3 T O M j '  ~ P ~ @ M K Y  l ieM3t leCTHYK) I iOHIleHTPaUkiK)  pat- 

I eopa. 
3 ~ a ~  fiJlk1Hy T P Y ~ K I I ,  B ~ I ~ ~ C J I M I ~  no g o p ~ ~ n e  (16.1)  fin 

l i a x ~ o r o  p a c T B o p a  I < O ~ @ @ M U M ~ H T  [a] A ero c p e a H e e  3 1 1 a s e s a e .  

K O H T ~ O ~ ~ H U ~  ~ o n p o r  u 

1. 6 e , , u ~  cacr IlpOXOJEiT Y e p e a  II0.7flpU-iaTOp O n T H q e C h l i  dKTUBHOe B c  

W e C T B O  H O T p a X a e T C R  OT 3 e k l K R ~ l a  B O ~ ~ R T H O X I  H ; l n p a B ; l e H i i U .  6 ! l e ~  ;lII 

i l O J R p H 3 a T O p  3 a n e p X H B d T b  0 T p a ~ e ~ ~ b l f i  c B ~ T ?  
2. K i l ~ O B b l  n p e u h r y u e c T s a  n o n y T e H e s o r o  ~ e ~ o ~ a ?  
3. MOXHO JIU K B a P U e B y K )  tl ,IaCTAHKY B ,3aHHOM IIOdH1)HMeTl)V IIOMeCTIITb 



W3YY EHME MArHMTHOrO BPAUEHHSI 
IlJIOCKOCTM lIOJlSIPZ.13AUMM 

B ~ e n e ~ n e  *. n p o x o x n e ~ a e  c B e T a  vepe3 H e K o T o p b r e  B e q e c T -  

s a  ( ~ ~ a p u ,  p a c T B o p  caxapa u npyrue) c o n p o B o x n a e T c R ,  K a l i  
n O K a 3 b I B a e T  O n b l T ,  IIOBOPOTOM ~ J I O C K O C T M  nOARPW3aLIUM. T a ~ u e  
U e u e c T B a  nonywnu ~ a s ~ a ~ u e  onTucleclcu aICTU8HbLX. 

B npyrux ~ e u e c ~ n a x ,  T a K H x ,  H a n p u M e p ,  K a s  B o n a  w CTeKnO,  
B O ~ ~ I ~ H ~ I X  YCJIOBMRX H e  IlPOIlCXOAHT n O B O p O T a  nnOCKOCTM no- 
J l R p M 3 a u M M .  O ~ H ~ K O  B MarHMTHOM M 3TI I  B e U e C T B a  n p A -  
0 6 p e ~ a l O ~  C ~ O ~ O ~ H O C T ~  B p a U a T b  IIJlOCKOCTb n O n R p H 3 a u H H .   TO 
R n n e H a e  nonyvuno ~ a 3 ~ a ~ ~ e  3&$elc~a aapadex .  

B @ @ ~ K T  O a p a n e F I  H ~ ~ J I I O A ~ ~ T C R  B JIlo6b1~ n p O 3 p a q H b I X  B e -  
U e C T B a X :  T B e p A b l X ,  XMAKUX M r a 3 0 0 6 p a 3 ~ b l ~ .  

~ K C ~ ~ ~ A M ~ H T ~ A ~ H O  6 b I J I 0  l I O K a 3 a H 0 ,  s T 0  B TOM C J I y s a e ,  K O r A a  
CBeT  P a C n p O C T p a H R e T C R  Y e p e 3  B e U e C T B O  B A O n b  H a n p a B f l e H l l F I  
M a r H a T H o r o  nonn, yron n o B o p o T a  ero n n o c l < o c T u  non~pu3auua  

Cf',, o ~ ~ c J I o B J I ~ H H ~ I ~  MaTHHTHbIM ~ @ @ ~ K T o M ,  P a B e H  

r;le p - I IOCTORHHaR Bepne; - A n M H a  n y T M  C B e T a  B B e U e C T B e ;  
H - H a n p R X e H H O C T b  M a r H M T H O r O  I l O n R .  

~ O C T O R H H ~ R  Bepne 0 6 b l ~ r ~ 0  B b I p a X a e T C R  B gzn. M U H / C & . . ~ .  
3 ~ a  nOCTOHHHaR 3 a B H C H T  OT C B O ~ C T B  B e U e C T B a  H B H ~ K O T O ~ O ~  
C T e n e H U  OT AJlMHbI BOJIHbI C B e T a .  

H a ~ p a ~ i r r e ~ ~ e  M a r H K T H O r O  B p a U e H I l R  IIJIOCIiOCTki n O n R p M 3 a -  
UCiM 3aBMCWT TOAblCO OT H a n p a B J I e H I l F I  M a r H M T H O r O  n O n R  N :le 
3 a B H C H T  OT H a n P a R J l e H M R  P a C R p O C T p a H e H M R  C B e T a .  T ~ K ,  e C n H  

n n o c ~ o n o n ~ p ~ 3 o ~ a ~ ~ b 1 f i  c B e T  npoxonm sepes on-ruvecsa a K T u B -  
f l o e  B e u e c T B o ,  n o M e u e H H o e  B M a r H n T H o e  none, TO w s ~ e ~ e ~ u e  

H3MeHUTCR JIMUlb 3 H a K  yrna y,, B TO B p e h I H  h Z K  3 H a h  Y r J I a  e C T e -  

CTBeHHOrO n O B O p O T a  ll,nOCKOCTPi n O n f l p H 3 a I [ H H  (C, OCTaeTCR 6e3 
M3MeHeHUR.  

n o  H a n p a B J I e H M K ,  M a r H U T H O r O  B])a tUeHMR DJIOCKOCTM I I O J R p H -  
sauuw B c e  sewecma A e n R T c R  H a  npanospauamuae  ( n o n o x ~ -  
~ e J l b ~ b l e )  H J l e B O B p a L U a I o 4 M e  ( 0 ~ p M u a ~ e J I b H b l e ) .  H a n p a n n e ~ u e  
B p a q e H H R  n,lOCKOCTM nO.TIRPA3aUMM O n p e A e n R e T C R ,  e C n M  C M O r -  
p e n  B n o n b  H a n p a B n e H u R  M a r H m H o r o  n o m :  n p a B o B p a w a I o w i e  

k 3 e u e C T B a  B p a U a m T  n l r0CKOCTb  nOJIFIPM3aUMI? n 0  ~ ~ C O B O ~  CTpe.Z- 

Ice,  J I e B O B p a U a I O ~ H e  - I l p O T H B  q a C 0 ~ 0 f i  CTPe.rIKM. 
B 3aKJ IH)geHHe  C n e j l y e T  OTMeTUTb ,  9 T O  3 @ @ e K T  O a p a ~ e ~  H e  

r O J I b K 0  nO3BOJIReT  rny6xe M3Y9MTb C B O ~ C T B ~  p a 3 J I H q H b I X  B e -  
U e C T B ,  f10  A I l a X O n U T  B e C b M a  I I H T e p e C H b l e  I I p a K T c i s e C K U e  n p U M e -  

I!eHPiR, H a n p H M e p ,  n n f f  OCyUteCTBJIeHMFI ~ ~ I C T ~ O A ~ ~ C T B Y I ~ L U H X  @o- 
T 0 3 a T B O P O B  (BP€!MR 3KCIl03MUMH nOpUJJ.Ka 10-' c ~ K ) ,  AJIR 6 6 1 ~ ~ -  

p0fi MOflynRUHPi  C B e T a ,  AJIR O C y u e C T B n e H H H  C B ~ T O @ H J I ~ T ~ O B  C M e -  
~ f l l o I L t e f i c F I  0 6 J I a c ~ b m  n p O n y C K a H M R  C B e T a ,  I J R  OIlTH'ieCKllX B e H -  

3 meii M ~ p .  
OnncaHne YCTaHOBKn. P a 6 o ~ a  npOBO11MTCR H a  npw6opf, 3a- 

J b m a e n l o M  n o n R p n M e T p o M .  Ero o n T 1 . i q e c s a R  cxeiua n o ~ a s a ~ a  H a  

p e c  17.1. C B ~ T  OT n a M n b l  I npoxomr sepen n o n n p l r s a r o p  2, 
u c c n e n y e M o e  B e n t e c T n o  3, K o M n e H c a T o p  4,  a ~ a n m a ~ o p  5 u OKY- 

:IRP 6. 
K o ~ n e ~ c a ~ o p  COCTOHT as n n a c T u 1 I I a t  n p a B o e p a u a m m e r o  

asapua M n o a B m s n o r o  K m H a  ~3 n e B o B p a u a I o q e r o  K s a p u a .  
n e p e i u e q a ~  K n l r H  n e p n e H r ( t l 1 c y a R p H o  s o n ~ n ~ e c ~ o i i  ocli npadopa, 
V Q X H O  CKOMIIeHCNpOBaTb  .ii1060fi I IOBOPOT n.rIOCIiOCTM nO.rlRpM3a- 
UMM R ACCJ leAyeMOM B e w e C T E e .  

. 4 H a n H 3 a T O p  5 COCTOMT I13 ABYX HeI IOABNXHbI I ;  H U K O J ~ ~ ~ ,  n p H -  
rich1 OIIN O P I l e H T I l P O B a H b I  OTHOCMTeJlbHO IPYr A P Y r a  T a K ,  q T 0  UX 

y a 3 p e r u e ~ ~ b l e  nnocsocrn xone6a~nfi NI I{ N 2  ( P B C  17.2) CO- 
CTaB.?RIoT 1\ie>nny co6o;i ~e6onbmoh Iron u. l l p ~  n p o x o x n e H M M  
n J l O C K O n O n R p I 1 3 0 B a H H O ~ O  c ~ e ~ a  sepe3 ~ a ~ i o f u l  a a a n a s a ~ o p  B no- 111 



BCTaBJIHmT T P Y ~ K Y  C H ~ ~ J l e A y e ~ 0 f i  X U A K O C T b l o ;  3 - N 3 M e p H T e J l b -  

H ~ I U  Y3M (El H e M  HaXOAHTCH KOMIIeHCaTOp,  a H a n H 3 a T O p  ki K p y -  
r O B a R  I H K a J I a  C HOHNYCOM) ; 4 - O T C q e T H a H  J I y n a ;  5 - OKyJIHy ;  

6 - PYKORTKa  A J ~ R  I I e p e M e U e H H H  IIOABHXHOTO KJIHHa KOMneH-  
C a T O p a  H C B H ~ ~ H H O ~ ~  C HMM O T C ~ ~ T H O ~ ~  II IKaAbI .  

100 fleJIeHllI? O T C ~ ~ T H O ~ ~  i u K a a b l  COOTBeTCTBj'loT y r J y  34'39'. 
3 n e ~ r p n s e c ~ a n  senb c o n e H o n n a  cofiepmw-r a M n e p M e r p ,  pe- 

ocrar H K o M M y T a T o p ,  n e p e ~ n r o s e a e e ~  K o ~ o p O r O  MOXHO m ~ e -  
I I ~ T ~  H a n p a B J l e H l l e  M a r H M r r H o r o  nonn B coneaosae. A n M H a  co. i Ie-  
I lOI IAa  H nOJIHOe WiCJIO er0 BHTKOB v K a 3 a H b I  H a  YCTaHOBKe.  
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M 3 M e p e H H H. 1. B ~ I H Y T ~  113 npa6opa ~ p y 6 ~ y  c COJeHOH-  

JOM B H a n W T b  B H e e  p a c T B o p w r e n b  ( f i n c ~ n n n ~ p o s a ~ ~ y m  nony) - 
A 0  n O H B n e H H R  BbInyKJIOrO h l eHHCKa .  3aT 'e~  H a  KOHeLl T P Y ~ K M  H a -  
ZBMHYTb (AOCT~TO'IHO 6 6 1 ~ ~ ~ 0 )  CTeKJlRHHOe OKOHUe,  CJIeAR 3a 
T e M ,  q ~ 0 6 b 1  n O A  HHM H e  o 6 p a 3 0 ~ a n c ~  n y 3 b I p e K  B O 3 A y X a .  . ~ o c J I ~  
3 T O r 0  HaBHHTNTb MY@TY ( ~ e  O 9 e H b  T y r o ,  N H a q e  BO3HMKHYT 

k I c K a x e a m ,  C B H ~ ~ H H ~ I ~  c A B O ~ ~ H ~ I M  n y q e n p e n o M n e H l 3 e M  B c T e K -  

ne) .  Y f l a J l H ~ b  3 a r P H 3 H e H H H  H CJleAbI  XMAKOCTH C H a P Y X H b I X  q a -  
CT& OKOHUeB. 

2. Y C T ~ H O B H T ~  T P Y ~ K Y  B n p ~ 6 0 p ,  BKJIIo'lHTb OCBeTHTeJlb  

H C @ O K ~ C N ~ O B ~ T ~  O K y J l R p  H a  ' I eTKOe  ~ 3 0 6 p a x e ~ ~ e  r p a H H U I > i  pas- 
xena ABYX nonen. 

3. npeJl.Bapki~eJlb~0 I IOTpeHMpOElaBIUHCb H a  YCTaHOBKY OEM- 

H ~ K O B O ~ ~  RpKOCTB ~ 0 J I e f i  C p a B H e H H H ,  n p O H 3 B e C T H  3 a T e M  3 T Y  O n e -  

paUI?K,  H e  M e H e e  5-7 pas. C O O T B ~ T C T B ~ I ~ ~ M ~  OTCqeTbI  3 a n M -  
cam no HOHMYCY *. C p e ~ ~ e e  a ~ a s e ~ a e  ~ T H X  O T c q e T o n  onpeae- 

H ~ S I ~ H O ~ ~  OTCVeT nps6opa ioo 
4. A H ~ J I o I ' H . I H ~ I ~  I13MePeHMR I I P O A e J l a T b ,  3 a M e H N B  PaCTBOPI I -  

T e J I b  HCCJ leAyeMblM PaCTBOPOM.  M3 nOJIY9eHHhIX OTCqeTOB T a K X e  
~ a i i ~ u  c p e n H e e  s ~ a q e ~ ~ e  io. 

5. B U J I I ~ V M T ~  TOK 4epe3 COJIeHOHn H YCTaHOBNTb er0 MaKCN-  

MaJIbHO B O 3 M O X H y I O  BeJlH'IHHY. T q a ~ e n h H o  Y p a B H f l T h  RPKOCTH 
nonefi H C H R T ~  o T c q e T  no H O H N ~ C Y  (i).  TO ~ s ~ e p e w ~ e  nomo- 
P H T ~  H e  M e H e e  T p e x  pas. 

6. A H ~ ~ ~ O ~ H Z I H ~ I ~  l f3MepeHMH n p O A e f l a T b  AJIH 4-5 p a 3 n M q -  

HbIX 3 H a s e H M f i  C l rnb I  TOKa ,  Y M e H b W a H  er0 B e J l H q H H y  BnJ IOTb  A 0  
HyJIH. 

7. I I e p e ~ n ~ o q a ~ b  H a n p a s n e H M e  T o K a  B C o a e H o n A e  a HOBTO- 

p ~ ~ b  ~y x e  onepasum, n o c n e n o s a T e n b H o  y s e n u Y n s a R  cuny T o K a  
BnJ IOTb  A 0  MaKCMMaJIbHO B 0 3 M O X H O T O  3 H a ' I e H U R .  

no OKOHZIaHHM H 3 M e p e ~ M f i  X H A K O C T b  H 3  T P Y ~ K I I  BblJINTh 

J; n p e , ~ ~ a s ~ a . r e ~ ~ y m  n n H  H e e  ~ o n 6 y .  
B b~ q w c n e H a H. 1. no @ o p ~ y n e  (16.1) a3 n p e n b l n y u e f i  

p a 6 0 T b 1  BbIYMCAI*ITb 3 H a 4 e H M e  I \ O ~ @ @ H U H ~ H T ~  la], X a p a K T e p M 3 y -  

mqero e c r e c T s e H H o e  n p a m e H H e  n n o c k o c T M  n o . n ~ p u a a u s k i .  M ~ e l . 6  
r: u a ~ y ,  VTO yron n O H O p O T a  n n o c I i o c T a  non~prrsauua cp, =io - ioo. 
I.,L(e p a 3 H O C T b  OTCqeTOB i0 I4 iOO, H ~ O ~ X O A H M O  n e p e C 9 H T a T b  B rpa- 
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