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np11M9H9HII9 IICKpOBblX K8Mep Bbl3biB89T IIOTpe6HOCTb B llpOCMOTpe II o6-

Mepe 6onbWOI'O KOnll'leCTBa CHIIMKOB C nocneayiOWeil o6pa60TKOil H8 38M 

peaynbTaTOB 113Mepeallil. B CBII311 c 3TIIM ace 6onbwee pacnpocTpaaeHIIe no-

ny'IBIOT 8BTOM8TII'19CKIIe H nonyaBTOM8TII'I9CKII9 llpOCMOTpOB0-113MepHTenbHble 

npH6opbi. B pa6oTe 
11 1 

on11caa aocTaTO'IHO npocToil H yao6Hhili B aKcrrnyaTa-

UHII rronyaBTOM8T llnlt ItpOCMOTpa II H3MepeHHII CHIIMKOB C IICKpOBhiX K8Mep, 

CHI!TbiX H8 35-MHnniiM9TpOBYIO rrneHKY,, C BbiBOllOM HHlPOPMBUIIII H8 6yM8lKHYIO 

rrep!PoneHTy. 0llH8KO 113-38 H8nll'lllll B 113M9p11TenbHOil CIICTeMe 3TOI'O rrony-

8BTOM8T8 nHWb OllHOil IIOllBIIlKHOil '18CTII - IIOBOpOTHOI'O 3KpaHa C ITOnOC8TbiM 

paCTpOM (a C 3TIIM B 3H8'111TenbHOil Mepe CBII38Hbl 1IpOCTOT8 KOHCTpyKUIIH 

1Ip1160pa II Yll06CTBO pa60Tbl H8 HeM) - MOlKHO 113Mepi!Tb TOnbKO yi'ITOBbie 

KOOpllHH8Tbl TpeKOB ( yrnhi 113nOM8 TpeKa, yrnhl BXOll8 '18CT11Ubl B K8Mepy) • 

111 
3TO OI'p8HH'IIIB8eT llpiiMeHeHIIe rronyaBTOM8T8 IIIIWb TeMII 38ll8'l8MIIo I'lle 

ll0CT8TO'IHO 3H8HIIe TOnbKO yrnOBbiX KOOpll11H8T. 0llH8KO cyweCTByeT uenbiH 

Kpyr 38ll8'1 1 pewaeMhiX C IIOMOWbiO IICKpOBbiX KaMep, KOI'Jl8 Tpe6yeTCII 3H8-

HIIe T8KlKe II llpiiMOYI'OnbHblX KOOpJliiH8T - K••!llliiH8T TO'IKII BX0ll8 '18CTIIUbi 

B K8Mepy 1 KOOpllHH8T TO'IKII B3811MOneliCTallfl, •niiHbl OTJlOIIbHbiX y'laCTKOB 

TpeKa 11n11 acero TpeKa B uenoM ( T.e. npoi@'ra 'laCTIIUbi a KaMepe) 11 T.Jl. 

Ill 
H11lKe orrHChiBaeTCII crroco6 113MepeHHH c rroMoWb!O rronyaaToMaTa 

IIOMIIMO yi'nOBbiX1 T8KlK9 H llpi!MOYI'OnbHbiX KIJ•!I•IIHBT, 6e3 K8KIIX-n1160 rrepe

/1/ 
nenoK 11 ycnOKHeKHil. 3To aenaeT rronyaaTeMaT 6onee ya11aepcanbHhiM 

11 pacw11p11eT o6nacTb ero rrpiiMeHeH1151. 
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0IIHC8HH9 MeT0/18 

KaK H3BeCTHO, nono:>KeHHe mo6oil TOLIKH Ha nnocKOCTH MO>KeT 6hiTb on-

peaeneao npH noMOillH Toil HJIH HHoil CHCTeMI>I KOOPI1HHaT. Ha116onee ynorpe-

6HTeJibHhi neKapTOBa ( IIP51MOyronbH851) l1 H01151pHa51 CHCTeMbi. 

KoopAHH8T8MH TOLIKH B IIOJI51pHOH CHCTeMe 51BJ151IDTC51 panrryc-BeKTOp 

p -paCCTOHHHe OT TO'iKH AO IIOJIIOCa l1 1101151pHbiH yrOJI </> -yron M9lKIIY 

paAHYCOM-B9KTOpOM H IIOJ151pHOH OCbiO. 00CKOJ1bKy B IIOJiyaBTOM8TH'i9CKOM IIpH-

/1/ 
6ope OCy!lleCTBJI519TC51 JIHIIlb H3MepeHHe yrJIOBbiX KOOPAHHBT, IIOJ151pH851 

CHCT9M8 51BJI519TC51 9CT9CTB9HHOH CHCT9MOH OTC'i9T8 KOOpAHHBT llpH H3Mepe-

HHH J1ID6oif TO'iKH H300fl8lK9HH51, a nepeXOA K 11p51MOYPOJibHbiM KOOpi1HH8TaM ( x 

H y ) MQ)K9T 6hiTb BbiiiOJ!HeH B npouecce o6pa60TKH pe3yJibT8TOB H3Mepe

HHil. OpH 9TOM nonHpHbili yron MO:>KeT 6biTb H3Mepea o6hiLIHbiM cnoco6oM c no

MO!llbiD noBopoTHoro aKpaaa npH6opa. llnH onpeaeneHHSI )Ke panrryca - BeKTopa Toq

KH c noMOI!lbiD TOJ!bKO onaoro noaoporaoro 9Kpaaa aeo!SxoaHMO CBSI3aTb yron 

IIOBOpOTa 9KpaHa C paCCT051HH9M OT ero UeHTpa. TaKyiD CBSI3b panHyca-BeK

TOpa C yPJ!OM IIOBOpOTa HM99T apXHMeAOBa CIIHp8J1b. TaKHM o6pa30M, apXH

M9AOBa CUHpanb H UOJ151pH851 OCb, AJ!SI YA06CTB8 H3MepeHHH HanpaBJ19HH851 nep

neHAHKYJ151pHO UOJIOCSM paCTpa 9Kp8H8 (pHc.l), COCT8BJI51IDT Te MHHHM8J1bHbl9 

AOUOJIH9HH51, KOTOpbi9 He06XOAHMO HaHeCTH Ha UOBOpOTHbiH 9KpaH nonyaBTD-

/1/ 
MBTB AJ151 ero yHHB9pC8JIH38UHH B CMbiCJie H3Mep9HHH He TOJ!bKO yrno-

BbiX, HO H npHMOYPOJiblfbiX KOOpAHHBTo !13M9p9HH9 UOJI51pHbiX KOOpAHHBT JII06oli 

TO'IKIL ,H306p8lK9HH51 ( HaUpHMep, TO'I9K I HJIH 2 - pHC.2 H 3), npOH3BOAHTC51 

B ABB 9Tana: 

I). 11aMepeaHe nonHpaoro yrna </> 1 
nyTeM COBM9IIl9HH51 TO'IKH C no-

J151pHOH OCb!O ( KBK 06bi'IHO, nyTeM IIOBOpOTS 9Kpaaa) · ( pHC.2 ) • 

2). COBM9IIl9HH9 TO'IKH CO CIIHp8J1biD ( T8KlK9 nyTeM UOBOpOTB 9Kp8H8) 

H3MepeHHe yrna </>2 ( pHC.3a HJIH 36). 

DnH apXHMenoaoil cnHpanH panHyc-aeKTOp niD6oli TO'IKH, ne)KameA aa 

CI1Hp8J1H 

p=&I/J, 
(I) 

rae 1/J -yron 9TOH TO'IKH OTHOCHTeJ!bHO H8'i8J18 CUHpSJIH. 
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y~ 
KaK BHAHO H3 pHc,3a H 6, B H8WeM Cl1y'iae 

¢ -¢ 
I 2 

rrpH ¢2 <¢ l Pnc, 3a 

t/;-
(2) 

2 rr- ( ¢ -¢ ) rrpn ¢ > ¢ - PHc, 36 
2 I 2- I 

R 
8=~· R - war crrHpanH ( pHc,l). 

npHMOyrorrbHb!e KOOpAHH8Tbl TO'iKH ( X H Y ) B CHCTeMe KOOPAHH8T C Ha-

'18110M B UeHTpe 3Kp8H8 H C H8Ilp8BI1eHHeM OCel!, 110K838HHbiM Ha pHC,2 H 3, 

Bb!p8lK8iOTCH B 3TOM cny'!ae a:IEAYJOWHM o6pa30M: 

xapSin¢1 

y =-p Cos ¢
1 

, 

rae, cornacao cjlopMy_naM (1) H (2), 

_R_I ¢2-¢1 
2rr 

llpH cp 2 <¢I 

p = 

---R. [ 2 rr - ( ¢ 2 -¢ 1 ) l rrp11 
2rr 

¢2?. ¢1 . 

(3) 

(3') 

0TC'ieT yrnoB </J I II </J 
2 

BeAeTCH OTHOC!!TerrbHO rrepBDH8'1811bHOrO H81Ip8B

neHI!H ll011HpHOH OCH (BHH3) - HYITH rrpH6opa. 

To'iHOCTb 1!3MepeHHH 

.llnH OUeHKH TO'IHOCTH 11pH6opa rrpH TSKOM Cll0C06e onpeaeneHHH 11p11·· 

MoyrOITbHbiX KOOpAHHST 6hli1H rrpOBeAeHbl MHOrOKpaTHhie 113MepeHHH KOOpJ111-

H8T p831111'1Hb!X y'laCTKOB TpeKOB HS Ha1160nee THITH'iHbiX CHIIMKSX, hOllY 'JeH-
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HbiX C pa3HblX HCKpOBblX K8Mep, 11aMepeHHll K8lKAOli TO'IKH nOBTOpllnHCb 100 

paa. 06pa60TJ(8 peaynbT8TOB H3MepeHHli no cl>opMynaM M8T9M8TH'I9CKOII CT8-

THCTHKH Aana CneAyiOUlHe OUeHKH: 

0 
rri/> 

1 
" O,OU) paA .. 0,6 

0 rr.p
2 

• 0,0240 paA• 1,4 

rTz H rTY '"(0 ,2+0,6) MM 

(B 3aBHCHMOCTH OT nonolKeHHll TO'IKH Ha 9KpaHe); OUlH6KH OTHOCHTenbHhlX 

paCCTO!IHHli M9lKAY TO'IKaMH ., ( 0,3. 0, 7) MM, 

CneAyeT 3aMeTHTb, 'ITO TO'IHOCTb H3MepeHHll yrnOBblX KOOpAHH8T ( qt/J ) 
I 

OKa3biBaeTCll npHMepHO B 4 paaa XylKe, '19M npHBOAHMall C03AaTelJ!IMH nony-

/1/ 
aBTOMaTa B pa6oTe .• OnsaKo Hawa oueHKa cornacyeTCH c peaynbTaTaMH 

OUeHOK, nony'leHHblX ApyrHMH aBTOpaMH B npoueCCj;j 9KCnnyaTaUHII npH6opa, H 

10
, /1 I 

TO'IHOCTb H3MepeHHll yrnoB ~ , npHBOAHMYIO B pa6oTe , cnenyeT C'IH-

TaTb aaBblweHHoll. T.fTo lKe KacaeTCll oueHKH u <P 
2 

(a cnenosaTenbHO, B 

KOHe'IHOM HTOre, H OU9HOK BCeX OCTanbHbiX TO'IHOCTell), TO OHa B 3Ha'IHTenb

HOli Mepe aaBHCHT OT TO'IHOCTH H8HeCeHHll Ha 9KpaH apXHMeAOBOll CITHpanH, 

B HaweM cny'lae cnHpanb 6bina HaHeCeHa c noMOUlbiO nexana Ha npoapa'IHYIO 

nneHKy, Haxneasa!Owy!Ocl! Ha aKpaH. B AanbHeAweM, no-BHAHMOMy, cnapanb 

ClJ~.nyeT HaHOCHTb H8 9KpaH OAHOBpeMeHHO C paCTpOM, B npouecce H3rOTOB

neHHll axpasa. 

KaK BHAHO H3 BhlpalKeHHA (3), KOOpAHHaTbl :r H y liBIJliiOTCll HenH-

HeliHblMH WHKUHliMH yrna <P 1 noaTOMy npHMeHeHBe cjlopMylJbl AlJll OUeH-

KH owa6xa WHKUHH 'lepea owa6KB B3Mepesall HeaaBBCHMhlX apryMeHTOB 

a f 2 2 u[f(:r
1

,:r
2

, ... )]•y'I(--) u 
I ax 1 '"1 

K BblpalKeHHliM (3) cnpaBeAIJHBO lJHUlb B cny'lae MalJbiX :r HIJH y , (Tor-

AS Sin </J I'" </J I HIJH Cos </J
1 

• </J I, B Bhlp8lKeHBll (3) CT8HOBliTCll npB6-

nalKeHHO lJHHeliHhlMB OTHOCHT91JbHO </J I ) , B 9TH X npeAenbHbiX Cny'l8liX! 

R J 2 npa :r .. o u •prt;s. .. y,.,~. ,, .. ,P --
2 

v'u +u.,~. •0,48 (npa R•110MM), 
Z ¥'1 'jo'l Y IT 1 ¥'2 

8 

~.\ ; 

---'---- ~ 

npH y .. 0 q z ,. q p • 0,48 MM , tT y • p U.p I '" X tT tP I • 

'ITO COrnacyeTCll C 9KCnepHMeHTanbHbiMH OUeHKaMH, nony'leHHblMH npH H3Me

peHHH COOTB9TCTBYIOUlHX TO'IeK. norpeWHOCTb B onpeAeneHHH npliMOyronbHbiX 

KOOPAHH8T Ha aKpaHe npH6opa 6 0,6 MM COOTBeTCTByeT norpewHOCTH B on

peneneHHH KOOpAHHaT B HCKpOBOli KaMepe -6 3 MM (cnenyeT HMeTb BBHAY Ae

CliTHKpaTHOe yselJH'I9HHe npH60p8 H npHMepHO nliTHAeC~~THKp8THOe yMeHbUle

HHe H306palKeHHll Ha nneHKe nO OTHOUleHHIO K CaMOli K8Mepe), TaKall TO'IHOCTb 

liBnlleTCSI npHeMneMoA B uenoM pllne cny'laes, aanpHMep, npH onpeAeneHHH 

TO'IKH pacceliHHll HIJH OCT8HOB8 '18CTHUbl B MHOronnaCTHH'I8TOll K8Mepe, KOr

ns paCCel!HHe HIJH OCT8HOB '18CTHUbl npOHCXOAliT B nnaCTHHaX KaMepbl, HMeJO

UlHX TOIJUlHHy ~ 1 MM H pa3AeneHHblX HCKpOBbiMH npOMelKyTK8MH B HeCKOnb

KO MM, 11aMepeHHll C 6onbweA TO'IHOCTbiO (B TeX cny'lal!X, Korna 9TO l(eliCT

BHTenbHO He06XOAHMO) cnenyeT npOH3BOAHTb Ha 6onee ClJOlKHblX npa6opax, 

/2/ 
HanpHMep, Ha ·MHKpOCKOne THna nYOC 
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