


T o ~ o r p a ~ ~ o h  Hasueam nso6pamenne eny~pennek c ~ p y ~ ~ y p u  Tpex- 
nepnoro o 6 a e ~ ~ a  e nnocKon cpese, nonyrennoe 6e3 paspyuennn ca- 
Moro 06aeKla. Ha Tonorpanne o~o6parnan~:  nnoTHocTb s n e ~ ~ p o n o e  
nnn aTonnux nnep, ynpyrne xapaKTepucTnKn cpenu, anaTonnrecKne 
nnn ~ H O X H M H ~ ~ C K H ~  napaneTpu, a TaKme none c ~ o p o c ~ e k  ~ H A K O C T U  

e 3anann01.1 yracTKe reTeporennoro 0 6 a e ~ l a .  npnnunn PeKoncTpyK- 
T H B H O ~  Tonorpa@nn ncnonbsym, e racTnocTn, npn nonyrennn nno- 
cKoro nso6pamennn nnoctcoro o 6 a e ~ ~ a  no neynepnony naccney nyre-  
eux CYMM, n s ~ e p e ~ ~ u x  npn pasnnrnux nonomennnx n OpnenTaunnx 
nnnnh CynnnpoeaHnn e nnocKocTn nso6parnennn ornocnTenbno ncxon- 
noro nnocKoro nso6pame~nn. 

B p a 6 o ~ e  no~asano,  rTo cyqecTeyeT no ~pakneh  nepe reTupe 
o6nac~n,  KOTOpue RBnRk3TCfl O~UHMH KBK AnR ~ ~ K O H C T P Y K T H B H O ~  

TOMOrPa@HH, TaK H Ann Me300nTHreCKHX MHKPOCKOnOB, HCnOnb3yeMuX 
npn na6nnnennn npnnonnnehnux O ~ % ~ K T O B ,  nponseonbno nnn onpene- 
nennun 06pason opnenTnpoeannux e npocTpancTee. C~arana  nsna- 
raeTcn npnnqnn ~ ~ K O H C T P Y K T H B H O ~  Tonorpa@nn n C B O ~ C T B ~  CHHO- 

rpannu. Aanee onncueaeTcn @ypbe-MHKPOCKO~ nnfl aeTonaTnrecKoro 
n3nepennn opnen~aunk npnnux cnenoe rac lnu ,  euxonnqnx n3 o6qeh 
eepwnnu, n e s o o n ~ n r e c ~ n k  @ Y P ~ ~ - M H K P O C K O ~  nnn npnnux cnenoe r a -  
C T H ~ ,  nnyqnx noa Manun yrnon K nennannok nnocKocTn nnepnoh 
@0~03~ynbcnn ,  a TaKme n e s o o n ~ n r e c ~ n h  Konneecop, ncnonbsyenuk 
e MnKpocKone ,Ann ~ U C T P O ~ O  noncKa cnenoe racTnq, nnyqnx napan- 
nenbno o n ~ n q e c ~ o k  OCH nnKpocKona. A a e ~ c n  ananns c e o h c ~ e  euxon- 
HUX cnrnanoe nepeuncnennux euue MnKpocKonoe n npocnemneaeTcn 
censb c c n ~ o r p a ~ ~ o G ,  KoTopaR nenneTcn HeoTbennenun snenen~on 
~ ~ K O H C T ~ ~ K T H B H O ~  Tonorpa@nn. O~nereno,  rTo npnnenenne e neso- 
onTnKe npnHunnOB, 3aHMCTBOBaHHUX n3 ~ ~ K O H C T ~ ~ K T H B H O ~  Tonorpa- 
@nn, npHBOAHT K CyqecTeennony noeuuennn 6 u c ~ p o ~ e f i c ~ e n n  neso- 
OnTnqecKnx CncTeM noncKa H o6nepa npnnonnnehnux 0 6 a e ~ l o e  
B Tpexnepnon npocTpaticTee. 

Ha pnc.1 no~asana cxena oceeqennfl Torernor0 06beKTa e npo- 
uecce @op~HpoeaHnn nyreeux CYMM, nenflnqnxcn nponemyTornunn. 
AaHHUMH 8 P ~ K O H C T P Y K T H B H O ~  TOnOrpa@HH. Ecnn T0rerHblh 06beKl 



Pwc.1. C x e ~ a  G o p ~ u p o ~ a ~ w ~  n p e -  
BbIX CYMM B ~ ~ K O H C T P ~ K T W B H O ~ ~  TO- 

Morpa&k ik i  A n R  T 0 4 e q H O r O  0 6 b e K ~ a  

H CUHOrpaMMa TOqeqHOrO 0 6 b e ~ ~ a .  

HaXOAMTCR OT OCM BpaqeHMR 

H a  PaCCTORHMM P ,  TO COBOKYflHOCTb 

J lyqeBbIx  CYMM AJlR T a K O r O  0 6 b e K ~ a  - 
n p e A c T a e n R e T  co60k CMHYCOMAY 

/ " C M H O ~ ~ ~ M M Y " /  

g ( p , O ) = p ~ i n ( 8 - 8 ~ )  /I/ 

Ha n n o c K o c T n  ( P  , O )  , rAe 6  - 
yron, x a p a ~ ~ e p ~ z ~ y n q ~ k  B ~ ~ M M H O ~  

p 2 c n o n o m e H u e  p a ~ n y c a - e e ~ ~ o p a  
p ( p  T O l r e q H o r O  o 6 a e ~ T a  OTHO- 

c n T e n b H o  H a n p a e n e H n R  oceeqanqux 
nyqek c e e T a ,  a o0 - yron 6 ,  

C KOTOpOrO HaqMHalOT PerMCTpauMKI J lyqeBblX CYMM. 4 ~ 0 6 b 1  BOCCTaHO- 

BMTb flOJlOMeHMe TOqeqHOrO o 6 b e ~ ~ a  H a  flnOCKOCTM ( p  s 8 )  , AOCTaTOq- 

HO Of lpeAenMTb  aMf lnMTyAy  CMHOrPaMMbl /I/, a TaKMe IlOJlOMeHMe 

3KCTpeMyMOB nyqeeok CYMMbl g ( p . 0 )  KaK @YHKL(MM yrna 8 .  
Ecnu MC n e ~ y e n b l k  0 6 b e K ~  COCTOMT M3 HeCKOnbKMX TOqeqHblX 

O ~ ~ ~ K T O B  / l F ,  TO H a  fln0CKOCTM ( p  . 6 )  BOJHMKaeT C O O T B e T C T B y l o ~ e e  

wcno C n H o r p a M M  B u A a  /I/ c p a 3 -  

JlMlrHblMM P M oO . X ~ ~ ~ K T ~ P M C T M K M  
~ a r n ~ o k  CMHOrpaMMbl HaXOART flpM 

l l O M O ~ M  KOMflblOTepa M fl0 f l 0 n y q e H -  

HblM AaHHblM CTPORT ~ 3 0 6 p a m e ~ ~ e  

0 6 a e ~ ~ a  B 3aAaHHOM TOMOrpa@MqeC- 

6 KOM C e q e H n n .  

MOMHO npeACTaBMTb ce6e M 60- 
nee o6qyn c x e M y  p e r u c T p a u n u  nyqe- 
BblX CYMM, K O r A a  TOqeqHble 0 6 b e K -  

TM e p a q a n T c R  B M C X O A H O ~  n n o c K o -  

CTM OTHOCMTeJlbHO pa3HblX TOqeK,  

npn a T o M  WCTOTbI  B p a q e H n R  T o q e u -  

HblX O ~ ~ ~ K T O B  MOrYT  6blTb pa3J lMq-  

G PWc.3. C X ~ M ~  @ y p b e - ~ W K p ~ ~ K ~ n a  

g n H  H3MePeHWH O p W e ~ ~ a q W f i  B npo- 
CTpaHCTBe  nPHMblX CnegOB 4 a C T H q ,  

BblXOAFIUWX ki3 o 6 4 e R  BepUWHbl: 

1 - WCTOVHWK KOnnHMUpOBaHHOrO 

n y q K a  c s e T a ,  2 - n w ~ s a  npeo6pa- 
\ 30BaHHH @ypbe, 3 - n O B O p 0 ~ ~ b l f i  

CTOn,  4 - CWCTeMa nOBOpOTa 

W KOHTPOnR nOnOXeHWH ~OBOPOTHO-  

r o  c T o n a ,  5 - cnofi H f l e p ~ o f i  Go- 
TO3MynbCWW, 6 - CWCTeMa CKaHW- 

pOBaHWR & y p b e - 0 6 p a 3 a  npRMOP0 C n e A a  4aCTUqb1, 7 - @ O T O ~ P W ~ M H H K ,  

8 - 6 n o ~  3 a n H C H  AaHHblX. 

HblMM. B 3TOM CJ lyqae  MMeeT MeCTO HaJlOMeHMe CMHOrPaMM C Pa3HMMM 

n e p u o A a M u  / p ~ c . 2 / .  
P ~ C C M O T P M M  T e f l e p b  CTPYKTYPY flPOMeMYTOllHblX AaHHblX H a  BblXOAe 

@ypbe-MMKpOCKOfla AJlR M3MePeHMR Y r n O B  OPMeHTauMM flpRMblX CneAOB 

qaCTMu,  BMXOARUMX M3 o6qek BepWMHbl. C X ~ M ~  3 T O r O  MMKpOCKOfla 

n o ~ a 3 a ~ a  H a  PHC .3 '2'. Cnok R A e p ~ 0 k  @ O T O ~ M Y J ~ ~ C M M  B 3TOM Y C T P O ~ -  

CTBe  paCf lOJ la~a lOT  flOA YrJlOM K O I ~ T M ~ ~ C K O ~ ~  OCM @ Y P ~ ~ - M M K P o C K O ~ ~ ,  

HanpMMep  45 , M Kpe f lRT  H a  nOBOp0THOM CTOJle T a K ,  q ~ 0 6 b 1  BepWM- 

H a  R A e p H o r o  B ~ ~ M M O A ~ ~ C T B M R  / " 3 ~ e 3 ~ b 1 " /  c o B n a a a n a  c T O ~ K O ~  nepe- 
CeqeHMR 0 f l T b l ~ e c ~ 0 k  OCM @ y p b e - ~ M K p O C K O n a  b4 OCM f lOBOpOTHOr0 CTO- 

na. B npOueCCe M3MepeHMR RAepHaR @ o T o ~ M Y J ~ ~ c M R  PaBHOMepHO B p a -  

q a e T c R  B o K p y r  c ~ o e k  OCM H a  yron 
360° C MHKpeMeHTOM fl0 yrny no- 
BOpOTa , PaBHbIM A$.  B flJlOCKOCTM 

f lpOCTpaHCTBeHHblX qaCTOT,  r A e  H a  - 
XOAMTCR KPOCCOBeP CXOARqerOCR 

f l y q K a  C B e T a ,  BO3HMKaeT @ y p b e - 0 6 -  

p a 3  npmoro c n e A a  q a c T u u u .  Ha- 
flOMHMM, qTO @ y p b e - 0 6 p a 3  f lpRMOrO 

c n e A a  q a c T u u u ,  M A y q e r o  n e p n e H -  

f lMKYnRPH0 O ~ T M ~ ~ C K O ~  OCM @ Y p b e -  

MMKpOCKOfla, MMeeT BMA y 3 ~ 0 k  n p R -  

M O ~ M H ~ ~ H O ~  nOJlOCKM, n p o x o ~ ~ q e k  

Pwc .  4. Q y p b e - o 6 p a s  gs yx npRM0-  

n W ~ e f i ~ b 1 ~  O ~ ~ ~ K T O B  B BWAe KpeCTO- 

BUHbI; OgUH W3 ~ ~ R M O J I W H ~ ~ ~ H ~ I X  

0 6 b e K T 0 B  HaKnOHeH K O ~ T H ~ ~ C K O ~ ~  

o c w  nog y r n o M  90°, a BTOPOR - 
HOG Y r n O M  <go0 .  



, 

U e p e 3  OnTMqeCKyO OCb @Ypbe-MMKPOCKO- 

na. Ecnn n e p e b ~ f i  cnea ~ ~ C T M U ~ I  0 6 p a 3 y -  

. . . . e T  C O ~ T U ~ ~ C K O ~ ~  OCbO @ Y P ~ ~ - M M K P o C K O -  . . . . na yron, o ~ n u q ~ b ~ f i  OT go0, TO e r o  
@ y p b e - 0 6 p a 3  MCKpMBJlReTCR , OAHaKO K a  - 
c a T e n b H a R  K K P M B O ~ ~ ,  n p o e e A e H H a R  

B T O q K e  Ux = a) = 0 ,  COXpaHReT  MCXOA- 

. . . . HYO OpMeHTal(MlCf'3'4' /PIC. 4 / ,  T .  e. 
I 

- 
c o e n a A a e T  c 1 $ y p b e - o 6 p a 3 0 ~  c n e A a  qa- 

CTMubl, o6pasyauero C O ~ T M ~ ~ C K O ~  OCbO @ y p b e - M M K p ~ C ~ ~ n a  Y r O n  90" .  
Ha p ~ c . 5  n o ~ a 3 a ~  n p M M e p  npoc~e f iue ro  C O ~ ~ I T M R  143 A B ~ X  c n e A o e  ua- 
CTMu 1 M 2 ,  BblXOAfluMX M3 o6uefi BepUJMHbl , a T a K H e  COOTBeTCTByO-  

UMe CMHOrpaMYbl B nnOCKOCTM ( 4  ,@) i2/ . A M ~ ~ M T Y A ~  M Q a 3 a  KamA0 f i  

CMHOrpaMMbl Ha  I lnOCKOCTM ( 4  OAHO3HaqHO CBR3aHbl C Y r f l a M M  OpM- 

eHTauMM KaMAOrO C n e A a  qaCTMubl  B I lPOCTpaHCTBe .  q63t-I 6 0 f l b ~ e  Y r O n  

M e M A y  CneAOM qaCTMubl  M OCbO BpaqeHMR n O B O p O T H O r 0  CTOJla @ y p b e -  

MMKpOCKOna, T e M  6 o n b u e  aMn f lMTyAa  C O O T B ~ T C T B ~ O ~ ~ ~ ~  CMHOrPaMMbl. 

@a30 f i  CMHOrPaMMbl Ha3b lBaeTCR T a K O e  IlOflOMeHMe n O B O p O T H O r 0  CTOna  

@ y p b e - ~ u ~ p o c ~ o n a ,  npu KOTOPOM yron MemAy  npoe~unek c n e A a  qa- 
CTMubl H a  nJ lOCKOCTb,  nepf leHAMKYJlRPHYO O ~ T M ~ ~ C K O ~ ~  OCM @Ypbe-MM- 

KpOCKOna ,  M OCbO BpaueHMR n O B O p O T H O r 0  CTOna  @ypbe -MMKpOCKOna  

A O C T M r a e T  MaKCMManbHOrO 3HaqeHMR.  ~ ~ ( M T ~ I B ~ H M ~  CMHOrpaMMbl CJlOH- 

H O r O  C O ~ ~ I T M R ,  COCTORqerO  M3 nPOM3BOnbHOrO 4MCJ-M CneAOB q a C T M u ,  

nPOM3BOAMTCR B C e r A a  3 a  OAMH n0f lHb l f i  nOBOPOT CTOJla. 

T o M o r p a M M a ,  KOTOPYO n o n y q a o T  npu nonoun ~ e 3 o o  T M q e c K o r o  
/ 5 7  @ y p b e - M M K p ~ C K ~ n a  /M@M/, MMeeT CBoM O C O ~ ~ H H O C T ~  . B o - ~ ~ P B M X ,  

M@M " B M ~ M T "  TOnbKO n ~ f l ~ 0 J l M ~ e f i ~ b l e  0 6 b e K ~ b 1 ,  KOTOPble MMelOT Manb lk  

Y r O n  C HOpManbO K T O M O ~ P ~ @ M ~ ~ C K O M Y  CeUeHMO M Manb l f i  Y r O n  n0rpy- 
meHMR OTHOCMTenbHO ~ O P M ~ O H T ~ ~ ~ H O ~  nJlOCKOCTM, M ~ y u e f i  I l e p n e H A M -  

KynRPHO O I ~ T M ~ ~ ~ C K O ~ ~  OCM M@M. Bo-BTOP~IX,  MCXOAHaR MH@OPMaL(MR, 

no KOTOPO~? CTPORT TOMOrPaMMY M@M, COCTOMT M3 ABYX M e 3 0 0 n T M q e C -  

KMX u a o 6 p a m e ~ u f i .  H ~ K o H ~ ~ ,  AaHHble ,  o ~ o 6 p a m a e ~ b 1 e  H a  TOMOrpaMMe 

M@M, RBi l f lOTCR BeKTOpHblMM no c B 0 e f i  n p M p O A e ,  B OTJlMqMe OT 6 0 n b -  

UMHCTBa TpaAMuMOHHblX TOMOT PaMM , H a  KOTOPblX n p e A C T a B n e H a  C K a -  

n H p H a R  B e n u q u H a .  

P ~ c . 6 .  ~ ~ H H ~ H I I H ~ J I ~ H ~ F I  c x e M a  ~ e s o -  
OnTHBeCKOrO $ y p b e - M H K p ~ C K ~ n a :  1 - 
K O J ~ J I M M U P O B ~ H H ~ ~ ~ ~  I IYqOK C B e T a ,  2 - 
J I H H ~ ~  n p e o 6 p a 3 0 e a ~ u ~  O y p b e ,  3 - 
A B a  CJIeAa BaCTHqb l  B H A ~ P H O ~ ~  $ 0 ~ 0 -  

SMYJI~CHH, 4 - M ~ ~ O O ~ T H B ~ C K O ~  3 e p -  

KaJIO C KOJIbqeBbIM OTKJIHKOM, 5 - Me-  

3 o o n ~ m e c ~ s e  ~ 3 0 6 p a x e H H R  ~ ~ y x  cne- 

uune n o n y q e H n f l  ~ 3 0 6 p a m e ~ ~ f i  /6D7/  . 
M c c n e a y e ~ b l f i  06aet.1, c o g e p m a u u k  nc -  

KOMble npRM0nMHef iHb le  0 6 b e K ~ b 1 ,  npOCBeqMBaOT CXOARuMMCR n y q K O M  

meHuR.  06a OHM P a c n o n o m e H u  B n p e A e n a x  @ o ~ a n b H o r o  K o n b u a  M na-  
PanJlenbHbI MCXOAHOMY ~ P ~ ~ M O ~ M H ~ ~ H O M ~  0 6 b e ~ ~ y  / P M C . ~ / .  q ~ 0 6 b 1  BM- 

A e ~ b "  T O n b K O  T e  np f lM0nMHef iHb le  0 6 l a e K ~ b 1 ,  KOTOPble MAYT nOc(TM nep- 
n e H A M ~ y n f l p H 0  3 a ~ a H ~ o f i  nn0CKOCTM 

TOMOrPaMMbl M@M, AOCTaTOqHO CqMTbl - 

H a  Hef jonb lUoM Y q a C T K e  @ O K a J l b H o r o  

K O n b u g ,  H a n p M M e p ,  8 6 f l n 3 ~  ABYX M e -  

eCKMX u s o 6 p a m e ~ ~ k  A' o 6 a e ~ ~ a  
~ ~ O ~ T r S y  n o ~ p 0 6 ~ 0  OnUCaHa CBR3b 

M e x A y  n o n o m e H u R M u  ABYX M ~ ~ O O ~ T M -  

q e c K M x  ~ 3 0 6 p a m e ~ u k  B n p e A e n a x  @o- 
K a n b H O r O  K O n b u a  M cteTblpbMR TeOMeT-  

PMqeCKMMM XapaKTePMCTMKaMM n p R M 0 -  

n ~ n e k ~ o r o  0 6 b e ~ ~ a ,  KOTOpMe o~o6pa -  
MatOTCR H a  TOMOrpaMMe M@M: KOOpAMHa- 

T a  x, K o o p A n H a T a  2, yron Oxy 
u yron 8, / P M C . ~ / .  ~ T O ~ M  n o n y q u T b  
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