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06Hapy>KeHHe J / 'I' 4aCTHI..I 1 Ha61110AeHHe C06biTH H , KOTOpble HHTep

npeTHPOBa11HCb KaK pacnaAbl HOB~X 4aCTHI..I C epeMeHeM >KH3HH 
1Q-l47 1Q - 12 c / l-lOf npHBe110 K paseepT~BaHHIO WHPOKOrO <!>POHTa pa-

60T no nOHCKY 3THX 4aCTHI..I 1 onpeAe11eHHIO HX epeMeHH >KH3HH, HC

C11eAOBaHHIO MOA pacnaAa. 

B~coKoe npocTpaHCTBeHHOe paspeweHHe RAePHbiX <!>oT03MY11bCHH 

npeACTaB11ReT YHHKa11bHble B03MO>KHOCTH Ha6JliOAeHHR 3THX npOI..IeCCOB. 
E~e B pa6oTell / OTMe4a11aCb nepcneKTHBHOCTb HCn011b30BaHHR $OTO

MeTOAa A11R noHcKoewx pa6oT. 

Ha61110AeHHe co6wTHH e pe3y11bTaTe pacnaAa 4aCTHLI c speMeHeM 
>KH3HH 1Q - l 3 7 1Q- 14 c Tpe6yeT 6011bWOH T04HOCTH B perHCTpal.IHH pac

CTORHHH Me>KAY T04KOH pO>KAeHHR 4aCTHI..Ibl H T04KOH pacnaAa, HC4HC -

11ReM~X OT HeCK011bKHX AO COTeH MKM. 

3ee3Abl, Ha61110AaeMble npH pacnaAe 4acTHLI, RB11RIOTCR, KaK npa
BH110, Ma11o11y4ee~MH co6wTHRMH. A Ha11H4He Y -<!>aKTopa y pacnaAaiO

~ei:icR 4aCTHI..IW npHBOAHT K TOMy, 4TO npOAYKTW pacnaAa BW11eTaiOT, 

B OCHOBHOM, B nepeAHIOIO n011yc¢epy B 11 . C. KOOPAHHaT. ite11bl0 AaH

HOH pa60TW RB11ReTCR HCC11eAOBaHHe B11HRHHR yr11a BHyTpe HHero KO

Hyca, B KOTOpWH BW11eTaiOT npOAYKTW pacnaAa 4aCTHI..IW, Ha T04HOCTb 

onpeAe11eHHR paCCTORHHR Me>KAY sepWHHaMH nepBH4HOH H BTOPH4HOH 

3Be3A. 
KpOMe TOrO, H3y4aeTCR BOnpOC 0 TOM, HaCK011bKO 3HaHHe HOHH-

3al.IHOHHbiX noTepb, H3MepReMbiX Ha HCC11eAyeMOH A11HHe, AaeT AO

n011HHTe11bHWe A0Ka3aTe11bCTBa B n011b3Y cy~eCTBOBaHHR BTOpOrO 

l.leHTpa. 

OnPEAEnEH~E PACCTORH~R ME~AY BEPW~HAM~ nEPB~4HO~ 
~ BTOP~4HO~ 3BE3A 

0npeAe11eHHe pacCTORHHR Me>KAY eepWHHaMH 3Be3A CBOAHTCR 
K HaXO>KAeHHIO HX KOOPAHHaT. Ha1-16011ee T04HO KOOPAHHaTW sepWHH 

onpeAe11RIOTCR no nepece4eHHIO HeCK011bKHX TpeKOB 4aCTHI..I Ka>KAOH 

3Be3Abl. 

AJ1R OnpeAe11eHHR B11HRHHR Ha T04HOCTb HaXO>KAeHHR KOOPAHHaT 

eepwHHW ee11H4HHW yr11a pas11eTa 4aCTHI..I 6w111-1 ew5paHw TPH nap~ 
4aCTHI..I 1 pa311eTaiO~HXCR nOA yr11aMH 1° , 5 ° H 11 ° . Ha Ka>KAOM 1-13 

C11eAOB napbl H3MepR11HCb 111-160 KOOPAHHaTbl X iz i ( i = 1 , 2 , .. . , n ) , 

111-160 KOOPAHHaTbl Xi y i ( i = 1 , 2, .. . , n), rAe n- 4HC110 H3MepeHHi1 
Ka>KAOi1 KOOPAHHaTW. Bw6op CHCTeM~ KOOPAHHaT o6yc11aB11HBa11Cfl Ha-



npaeneH~eM nepe~4HO~ 4acT~~~. Deb x 6~na napannenbHa 3TOMY 
HanpaeneH~IO. nnocKOCTb xoy Bbt6~panac b napannenbHO~ nnocKocT~ 
CTOna ~3Mep~TenbHOrO M~KPOCKOna. 

8~6op An~ ~3MepeH~~ TO~ ~n~ ~HO~ nap~ KOOPA~HaT 6~n CB~3aH 

C xapaKTepOM cneAOB BTOP~4HO~ 3Be3Abl. Ecn~ TpeK~ npOAYKTOB 
npeAnonaraeMoro pacnaAa ne~aT e nnocKocT~ xoy , TO ~3Mep~eTc~ 
napa KOOPA~HaT Xi ,yi . Ecn~ ~e BTOP~4H~e 4aCT~~~ ne~aT B nnoc
KOCT~, He napannenbHO~ xoy. a ~3MeHeH~e KOOPA~HaT no oc~ Y 
npaKT~4eCK~ He Ha6niOAaeTC~ Ha paCCTO~H~~X np~MepHO 1000 MKM, 
TO 60nbWYIO nonb3y np~HOC~T ~3MepeH~~ napbl KOOPA~HaT Xi, Z i 

no ~3MepeHH~M 3Ha4eH~~M KOOPA~HaT c nOMO~biO nporpaMM~ 

"FUMILI" 1121 nOA6~pan~Cb K03$¢l~~~eHTbl B ypaeHeH~~ np~MO~, Ha
np~Mep, An~ KOOPA~HaT Xi . Yi 

yi =a + bxi . 
0w~6K~ B OTC4eTe KOOPA~HaT~ Yi onpeAen~n~Cb T04HOCTbiO OT

C4eTa ~3Mep~TenbHOro M~KpocKona KSM-I <!>~PMbl K. LleAc /1-ieHa/ 
~ 6~n~ paBH~M~ 0,02 MKM. 

KoopA~HaTbt nepece4eH~~ ABYX cneAOB onpeAen~n~cb ~3 peweH~~ 
c~cTeM~ ypaeHeH~~ 

y =a 1 + b 1 x 

y = a
2 

+ b
2 

x , 

OTKYAa 

X=(a 2 -a 1 ) / (~ -b 2 ) 

Y = a1 + b1 X . 

/1/ 

/2/ 

TaK~M ~e o6pa30M onpeAen~n~cb KOOPA~HaTbl nepece4eH~~ ABYX cne
AOB X ~ Z. np~ 3TOM ow~6Ka e onpeAeneH~~ zi nonaranacb paeHoi:1 
0,42 MKM, KOTOpa~ 6btna CB~3aHa C T04HOCTbiO ycTaHOBK~ 06beKT~Ba 
Ha 3epHa ~ccneAyeMoro ~ KOHTponbHoro cneAOB /0,3xv2/ MKM. 

113 np~BeAeHHbiX BbiWe COOTHOWeH~i:1 B~AHO, 4TO OW~6Ka B onpe
AeneH~~ X, a cneAOBaTenbHO, ~ Y,Z. e 3Ha4~TenbHO~ cTeneH~ 
onpeAen~eTc~ een~4~Hoi:1 pa3HOCT~ Me~AY noKa3aTen~M~ HaKnoHa 
np~M~x b1 ~ b2 .TaK, An~ yrnoe pa3neTa nepeceKaiO~~xc~ 4aCT~~. 
paBH~X 1° , 5 ° ~ 11 ~ OW~6K~ B onpeAeneH~~ X paBHbl, COOTBeT
CTBeHHO, /0,8 7 1,5/ MKM, /0,11 7 0,15/ MKM, /0,06-0,08/ MKM. 
1 1 WyM~ 1 1 ~3Mep~TenbH~X M~KpOCKOnOB ~, B 4aCTHOCT~, TennOBble 
11 WYMbl 11 np~BOA~T K yeen~4eH~IO 3T~X OW~60K. An~ y4eTa Bn~~H~~ 
ecex 3T~x "wyMoe" 6btno npoeeAeHo ycpeAHeH~e noeTopHbiX ~3Mepe
H~i:1 OAHOI:i ~ TO~ ~e nap~ cneAOB, npoeeAeHH~M~ TPeM~ ~3Mep~Ten~

M~ e pa3Hoe epeM~. 3aTeM onpeAeneH~ 3Ha4eH~~ cpeAHeKBaApaT~4-
Horo OTKnOHeH~~ Dx An~ yrnoe 1 ° ; 5° ~ 11 °, KOTOp~e OKa3an~Cb 
paBH~M~, COOTBeTCTBeHHO, 9; 1,5 ~ 0,8 MKM. np~ 20 nOBTOpH~X 
~3MepeH~~x ow~6Ka e onpeAeneH~~ X 6~na -2 MKM An~ 8=1°~ 0,2 MKM 
An~8=11 ° . 
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Ben~4~Ha ow~6K~ e onpeAeneH~~ Y npaKT~4ecK~ . He 3ae~c~T 
OT 3Ha4eH~~ 8 e ~HTepeane yrnoe OT 1° AO 11 °. CpeAHeKBaApaT~4-
HOe OTKnOHeH~e Dy paBHO B 3TOM cny4ae 0,2 MKM. 

OnpeAeneH~e X no ~3MepeH~~M nap~ KOOPA~HaT xi z i np~BOA~T 
K YXYAWeH~IO T04HOCT~ eX. CpeAHeKBaApaT~4HOe OTKnoHeH~e Dx 
yeen~4~eaeTc~ e HecKonbKO pa3. TaK, An~ yrnoe pa3neTa AD 1° 
Dx-/30750/ MKM, a An~ 8-5°-Dx-/10720/ MKM. 

An~ KOOPA~HaTbl nepece4eH~~ Z1 Ha6niOAaeTc~ c~Tya~~~, aHano
r~4Ha~ c~Tya~~~ np~ onpeAeneH~~ Y. CpeAHeKeaApaT~4HOe OTKno
HeH~e Dz e ~HTepeane yrnoe OT 0 AO 5° ocTaeTc~ npaKT~4ecK~ 
He~3MeHH~M ~ paBH~M /0,5 71 , 5/ MKM. 

TaK~M o6pa3oM, An~ ny4wero eap~aHTa /~3MepeH~e nap KOOPA~
HaT xiyi I onpeAeneH~e paccTo~H~i:1 Me~AY eepw~HaM~ nepB~4HO~ 
~ BTOP~4HO~ 3Be3A np~ yrnax pa3neTa 4aCT~~ AO 2 ° B03MO~HO 
C T04HOCTbiO B /1-2/ MKM np~ 4~Cne nOBTOpH~X ~3MepeH~i:1, pae
H~X 10-20. np~ MeHbWeM 4~Cne ~3MepeH~i:1 HaAe~HO onpeAen~IOTC~ 
paCCTO~H~~ An~H, 6onbW~X 10 MKM. 

AOKA3ATEnbCTBO CYmECTBOBAHHR ABYX UEHTPOB 
HA OCHOBE H3MEPEHI1R HOHI13AU110HH~X nOTEPb 

3aKnl04eH~e 0 Han~4~~ ABYX ~eHTpOB MO~eT 6~Tb CAenaHO Ha 
OCHOBe OC06eHHOCTei:1 ~OH~3a~~OHH~X noTepb /nnOTHOCT~ 3epeH/ Ha 
y4aCTKe, pa3Aen~IO~eM ABa ~eHTpa. 

np~ pacnaAe He~TpanbHO~ 4aCT~~bt B 3TOM npOMe~yTKe He AOn~HO 
6~Tb H~ OAHOro 3epHa. PacnaA 3ap~~eHHO~ 4aCT~~~ np~BeAeT K 
nnOTHOCT~ 3epeH, COOTBeTCTBYIO~ei:1 nnOTHOCT~ 3epeH n~BHeeoro 
cneAa, T.e. OKano 25 3epeH Ha 100 MKM. Kon~4eCTBeHHa~ o~eHKa 
eepo~THOCT~ AaHHOrO 4~Cna 3epeH MO~eT ObiTb CAenaHa Ha OCHOBe 
nyaccoHoecKoro pacnpeAeneH~~. TaK, ecn~ cpeAH~~ nnoTHOCTb 3e
peH Ha 100 MKM cneAa pen~T~B~CTCKOA 4aCT~~~ eCTb DQ.TO Ha 
y4aCTKe An~HO~ f MKM eepO~THOCTb npO~BneH~~ V 3epeH pasHa: 

e v e 
(--· n0 ) e-ltT()no 

W(v) = 100 
vi /3/ 

B rra6.11.l np~eeAeH~ 3Ha4eH~~ W (v ), noc4~TaHH~e An~ f= 10, 
20 ~ 30 MKM. 

BcneACTB~e ct>nyKTya~~~ ~OH~3a~~OHHbiX noTepb Ha cneAax 4acT~~ 
nepB~4HO~ 3Be3A~ B03MO~Ha C~Tya~~~, KOrAa B~neT ABYX, Tpex 
H T.A. 4aCT~~ H3 3TO~ 3Be3A~ C yrnOM paCTBOpa KOHyca OKOnO 1° 
HM~THpyeT pacnaA He~TpanbHO~ HnH 3ap~~eHHO~ 4aCTH~~. B 3TOM 
cny4ae OTKnoHeHHe 4aCTH~ no ocH y Ha AnHHe f He npee~waeT 

1 
f'ly= f • --,., H npH f~30 MKM f'ly~l),5 MKM, T.e. MeHbWe AHaMeTpa 

ffl . ~ 
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Ta6.1lU'L{Q 1 -
v 

f, MKM 0 1 2 3 4 

10 0,082 0,205 0,513 0,213 0 '0 13 
20 0,0067 0,0337 n,o843 0, 140 0' 175 
30 0,0005 0,0041 0,0156 0,039 0,073 

npoReneHHoro aepHa. CneAOBaTenbHO, ~OH~aa~~OHH~e noTep~ Ha 
:noi1 An~He AOn)!{Hbl 6b1Tb B ABa, Tp~ ~ T.A. pa3 6onbwe ~OH~3a
~~OHH~X noTepb Ha penRT~B~CTCKOM cneAe. 

O~eH~M eepORTHOCTb e~neTa ABYX 4acT~~. ~M~T~poeaewero pac
naA HeATpanbHOA Ha ABe aapRmeHH~e. 

AnR 3Toro no ~opMyne /3/ HaAAeM eepORTHOCTb Toro, 4TO Ha 
An~ He f cneAa C no • paBHbiM ABYXKpaTHOA ~OH~3a~~~, He 6yAeT 
H~ OAHOrO 3epHa. nocKOnbKY Ha On~Te ~3MepeH~e ~OH~3a~~OHH~X 
nOTepb OAHOKpaTHO 3apRmeHHO~ penRT~B~CTCKOA 4aCT~~bl, KaK npa
B~no, CBOA~TCR K C4eTy 4~cna 6no6oe /crycTKOB aepeH/ Ha onpe

AeneHHOA An~He, HaAAeM eepORTHOCTb TaKy~, KOrAa Ha An~He E 
He 6yAeT H~ OAHOro 6no6a. TaK KaK 4~cno 6no6oe Ha cneAe c 4e-

v v 4H 
T~pexKpaTHO~ ~OH~3a~~e~,ocTaeneHHOM penRT~B~CTCK~M RAPOM e. 
paeHo 62 1 1 ~1 np~MeM no AnR ABYXKpaTHOA ~OH~3a~~M paeH~M 40. 
TOrAa BepORTHOCTb OTCyTCTB~R 6no60B Ha An~HaX B 10 MKM, 20 MKM 
M 30 MKM 6yAeT paBHa,COOTBeTCTBeHH~ 0,018; 0,0003; 0,0000006. 

BblneT Tpex 4acT~~ c yrnoM paaneTa MeHbWe 1° ~M~TMpyeT pacnaA 
aapRmeHHOA 4aCT~~~ Ha TpM. B ma6.1l.2 npMBeAeHbl eepoRTHOCTM Ha-
6niOAeHMR 0, 1, 2, 3, 4 6no6oB Ha AnMHe f Ha cneAe C TpeXKpaTHOA 
~OH~3a~MeA (nO= 50) . 

Ta6.1lu~a 2 
-

v 

f , MKM 0 1 2 3 4 
-
10 0,0067 0,0337 0,0843 0' 140 0' 175 
20 0,000045 0,00045 0,0023 0,008 0,019 
30 0,0000003 0,00000045 0,000034 0,00017 0,00065 

TaK~M o6paaoM, aHanM3MPYR 3Ha4eH~R W(O) AnR cneAOB c AByx
KpaTHoA MOHM3a~Mel~ ~ cpaBHMBaR 3Ha4eHMR W(v) 1/=0, .. ,3 ~3 Ta6n~~ 1 
M 2, np~XOA~M K BbiBOAY 0 TOM, 4TO Ha An~HaX MeHbWe 10 MKM B03-
MO)!{Ha MMMTa~MR pacnaAOB HeATpanbH~X ~ 3apRmeHH~X 4aCTM~ BcneA-
CTBMe ~nyKTya~M~ ~OHM3a~~OHH~X nOTepb 4aCT~~ M3 nepBM4HO~ 

aee3Abl c yrnoM paaneTa MeHee 1°. BepORTHOCTb noA06HbiX 3~eKTOB 
nem~T e npeAenax OT 2 AO 14%. 
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CyMM~PYR ace cKa3aHHoe, npMXOA~M K B~BOAY, 4TO HaAemHoe 
BbiAeneH~e eepw~Hbl BTOP~4HOro eaa~MOAei1cTB~R np~ yrnax paaneTa 
4aCTM~ OT pacnaAa AO 2 ° B03MO)!{HO, Ha4MHaR C paccTORHM~, npe
B~WaiO~MX 10 MKM. Yeen~4eH~e yrna paaneTa noaeonReT npoAB~HyTb
CR B o6naCTb paCCTORH~i1, MC4~CnfleMbiX HeCKOnbKMMM MKM OT eepw~

H~ nepB~4HOA 3Be3A~, OAHaKO paCC4~T~BaTb Ha yrn~, 6onbWMe 10 ° , 
He npMXOA~TCR. TaK, npM ABYX4aCTM4HOM pacnaAe 4acT~~~ c MaccoA, 
paBHOi1 2 r3B, B~neT npOAYKTOB pacnaAa nOA yrnaMM B 90° no OT
HOWeH~~ K HanpaeneH~~ nepBM4HOi1 4aCT~~~ B CMCTeMe nOKOR pac
naAa~~ei1Cfl 4aCTM~bl, np~BOAMT K pa3neTy 4aCTM~ nOA yrnOM B 5° 
B na6opaTOPHOi1 C~CTeMe KOOPA~HaT np~ MMnynbCe nepB~4HOA 4aCT~
~~. paBHO~ 60 r3B. Yeen~4eHMe MMnynbca nepBM4HOi1 4aCTM~~ npM
BeAeT TOnbKO K yMeHbWeH~~ 3TOrO yrna. 

CoaAaeTcR ene4aTneH~e, 4TO yMeHbWeHMe "wyMoe" M3MepMTenb
Horo M~KPOCKOna n03BOnMT npOAB~HYTbCfl B CTOpOHy MeHbWMX pac
CTORH~A. EonbWMe Ha,qe>KAbl Ha 3TO soan a ra~TCfl, HanpMMep, B HeAae
HO B~WeAWeA pafioTe 141. 0AHaKO Anfl yrnoe paaneTa AO 2° ~ B 3TOM 
cny4ae OTKpbiTbiM OCTaeTCR BOnpoc ~M~Ta~~M pacnaAOB 4aCT~~ 3a 
C4eT ~nyKTya~~M ~OH~3a~~OHH~X noTepb Ha cneAaX nepBM4HOR 3Be3A~· 
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