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1. BBEAEHl1E 

napannenbHOe H3MepeHHe HHTeHCHBHOCTH OAHOBpeMeHHO B03HHKa~
~HX AH$parHpOBaHH~X ny4eH OT MOHOKpHCTannoe C 6onbWHMH nepHo
AaMH peweTKH npHBOAHT K YCKOpeHH~ 3KcnepHMeHTa 6onee 4eM Ha 
nopRAOK npH TaKOM >Ke yMeHbWeHHH A03~ o6ny4eHHR 06paa14a h.21. 
3TO noaeonReT HCCneAOBaTb HecTa6HnbH~e 060eKT~, yMeHbWHTb 4HC
no He06XOAHMblX AnR HCCneAOBaHHR o6pa3l40B H HX eenH4HHY' HCCne
AOBaTb KpHCTann~ npH MeHbWeH CTeneHH paAHal4HOHHOro noepe>KAe
HHR H TeM caM~M AOnonHHTenbHO ycKOpHTb 3KCnepHMeHT H noe~CHTb 
ero T04HOCTb. 3AeCb cneAyeT OTMeTHTb, 4TO noe~weHHe HHTeHCHB
HOCTH nepBH4HOro ny4Ka HnH pacwHpeHHe cneKTpanbHoro HHTepeana 
/e 3HeprOAHCnepcHOHH~X AH$paKTOMeTpax/ yCKOpReT C0eMKY, HO He 
yMeHbwaeT A03bl . napannenbHOe H3MepeHHe MHOrHX OTpa>KeHHH OT 
KpHCTannoe c 6onbWHMH nepHOAaMH Tpe6yeT B~COKOrO yrnoeoro paa
peweHHR H AOCTaT04HO 6onbworo TenecHoro yrna,e KOTopoM perHcT
pHpyeTCR AH$paK14HOHHaR KapTHHa, TO eCTb 3~eKT ycKopeHHR 3Kc
nepHMeHTa 6yAeT onpeAenRTbCR 4HCnOM 3neMeHTOB npocTpaHCTBeH
HOro paapeweHHR AeTeKTopa. 

8 HaCTOR~ee epeMR HCCneAY~TCR B03MO>KHOCTH 4eT~pex THnOB KO
OPAHHaTH~X AH$paKTOMeTpoe AnR MOHOKpHCTannoe: 1/ c nnoCKOH 
MHoroHHT~BOH nponop14HoHanbHOH KaMepoH MnK /128x128 3neMeH-
TOB/ / 3,4/ ; 2/ C 14HnHHAPH4eCKHM M03aH4H~M AeTeKTOpOM /128x4 3ne
MeHTOe /5f/; 3/ C MnK co C$epH4eCKHM APeH$OB~M npoMe>KyTKOM 
/240x48o 3neMeHTOB/ 161; 4/ co Cl4HHTHn/lf!L1HOHH~M AeTeKTOpOM Tene
BH3HOHHoro THna /300x300 3neMeHTOe/ 171.JlnR AH$paKTOMeTpOB nep
eoro H BTOporo THnOB pa6oT~ B~WnH H3 CTaAHH MeTOAH4eCKOH paapa-
60TKH; npH HCnOnb30BaHHH COOTBeTCTBy~~HX npH6opoe nony4eH~ 
nonH~e Ha6op~ AnR MHOrHX 6enKOB~X MOHOKpHCTannoe c B~COKHM paa
peweHHeM, AOCTHrHyTO ycKopeHHe 3KCnepHMeHTa B 10-30 paa / 8,9/. 
AH$paKTOMeTp~ BTOporo H TpeTbero THnoe HMe~T $HKCHPOBaHHOe yr-
noeoe paapeweHHe. 

0 

npeAenbH~e eenH4HH~ nepHOAOB peweTKH AnR CuKa paeH~ 92 A 
nox HY , 190 'A no Z ,dmin""2 A IAnR BTOporo THna/, 153 A no 
X Hy , 77 ~ no Z , dmin = 2, 2 A / AnR TpeTbero rnna/. AH$paKTo

MeTp~ co Cl4HHTHnnRl4HOHH~M AeTeKTOPOM HMe~T HeKOTOp~e HeAOCTaT
KH aHanoroe~x cHcTeM /7/. 

Ba>KHeHwee npeHMy~eCTBO KOOPAHHaTH~X AH$paKTOMeTpOB C nnoc
KOH nponopl4HOHanbHOH KaMepOH - ee rH6KOCTb: B03MOlKHOCTb yeenH-
4eHHR yrnoeoro paapeweHHR ~ npH coKpa~eHHH paapeweHHR c0eMKH 
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1 2sin8 max 
dmin = --,\ H yeenH4eHHR pa3peweHHR CbeMKH npH YXYAWeHHH 

yrnoeoro pa3peweHHR COOTBeTCTBeHHO npH yeenH4eHHH H yMeHbwe
HHH paCCTORHHRR OT o6pa34a AO AeTeKTopa. OCHOBHOH HeAOCTa
TOK - YXYAWeHHe yrnoeoro pa3peweHHR npH KOCOM naAeHHH AH¢parH
poeaHHblX ny4KOB. npH pacnono)l(eHHH KaMepbl TaKHM o6pa30M' 4T06bl 
ee 4eHTpanbHaR 4acTb Kacanacb c¢epbl 3eanbAa, yrnoeoe pacwHpe
HHe oTpa)l(eHHR Ha KpaRx KaMepbl, rAe yron naAeHHR a = 8 max , co-
CTaBHT 

11 = a 
t tga cosZa 

R 
t ,\ ) 

- - (-d--
- 2L min 

/1/ 

3AeCb t - 3¢¢eKTHBHaR TOnlJIHHa 1<aMepb1; L - pa3Mepbl KaMepb1; ,\ -
AnHHa BOnHbl peHTreHOBCKoro H3ny4eHHR. YMeHbWHTb 3¢¢eKT Kocoro 
naAeHHR nyTeM yeenH4eHHR AaBneHHR B KaMepe H, KaK cneACTBHe, 
yMeHbWHTb t npaKTH4eCKH HeB03MO)l(H0 H3-3a 6onbWOH nno111aAH OK
Ha; yMeHbWHTbA Henb3R ecneACTBHe naAeHHR 3¢¢eKTHBHOCTH, yMeHb-

waTb pa3peweHHe CbeMKH ~ HeBblrOAHO. o,cTaeTCR nyTb yeenH-
4eHHR pa3Mepoe KaMepbl. mm 

PaccMaTpHeaeMblH e AaHHOH pa6oTe KOOPAHHaTHblH AH¢paKTOMeTp 
KAPA-3 c oTnaRHHOH peHTreHOBCKOH TP.Y6KOH C03AaH Ha 6a3e nnoc
KOH MnK pa3MepoM 350x350x10 MM 3 11°/. 

2. YCTPO~CTBO nH¢PAKTOMETPA 

6noK-cxeMa AH¢paKTOMeTpa KAPA-3 noKa3aHa Ha pHc. 1.B cocTae. 
AH¢paKTOMeTpa BXOART aBTOMaTH4eCKHH peHTreHOBCKHH AeTeKTOp 
APA-1, roHHOMeTpH4ecKoe ycTpOHCTBO OT KOOPAHHaTHOro AH¢paKTo
MeTpa KAPA-1 /5/,eb1CoKoeonbTHblH cTa6HnH3HpoeaHHblH HCT04HHK nHTa
HHR peHTreHoecKOH Tpy6KH BHn-50-60, ynpaenR~lllaR 3BM CM-2. 

OcHoeoH AH¢paKTOMeTpa KAPA-3 RBnReTcR MHoroKaHanbHblH aeTo
MaTH4eCKHH peHTreHOBCKHH AeTeKTOP APA-1/11<cocTORlJIHH H3: 

- nnocKOH ABYXKOOPAHHaTHOH MHOronpoeono4HOH nponop4HOHanb
HOH KaMepbl /co CbeMOM HH¢0pMa4HH C nHHHH 3aAep)l(KH/ pa3MePOM 
350x350x10 MM3 C CHCTeMOH ra3oeoro o6ecne4eHHR H BblCOKOBOnbT
Horo nHTaHHR; 

- 3neKTpOHHOH annapaTypbl perHCTpa4HH H o6pa60TKH AaHHblX C 
MnK, ycTpOHCTB conpR)l(eHH~ ~ jsM CM-2 no nporpaMMHOMY H HHKpe
MeHTHOMY KaHanaM H CHCTeMbl npe'AcTaeneHHR AaHHblX Ha TB-MOHHTOpe. 

AH¢paK4HOHHaR KapTHHa HaKannHeaeTCR a 6y¢epe 03Y 3BM eM
KOCTb~ 256x256= 65K 16-pa3PRAHblX cnoe. APA~l HMeeT cneAY~IIIHe 
OCHOBHble napaMeTpbl: 4HCno 3neMeHTOB npocTpaHCTBeHHOro pa3pewe
HHR 250x200' 3¢¢eKTHBHOCTb per.HCTpa4HH H3ny4eHHR CuKa - 70%' 
epeMeHHoe pa3peweHHe - 0 ,5 MKC. 

2 

. I 

r---------------7 
I Mnr< I 
I .-------, I 
I BoiCOKO&OnbTHOt t----~ I 
I n..,,.aH'1t KaMtPbl I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

C1-1C'TaMa ra3oeoro 
osecna~1HMA 

~ 
~''° ny/lbT py~H0t0 

1nea~11111i1J_A_ 
l.!;,,'----1''~'!> KOOO~ro 

npa!ineHuA 

A~MtKCHIIIIJ. 
perucTp 

I Snot< 
I \joTpo""'"u I I oonpA:>l(.IH>1 naMATb HQ 

411CKQX L ______________ _ 

PHC.). Bnok-cxeMa KOOpgHHaTHOro gH~paKTOMeTpa. IlyHKTH
poM Bbl,!l;eneH aBToMaTHqecKHH peHTreHoBCKHH geTeKTOP APA-I. 

nporpaMMHpyeMoe apH¢MeTHKo-norH4eCKOe ycTpOHCTBO /AnY/ no-
3BOnReT Bb16paTb KaK 30HY B MnK, TaK H none B naMRTH 3BM, yc
TaHOBHTb eenH4HHY AHCKpeTH3a4HH 3anOMHHa.eMOH AH¢paK4HOHHOH . 
KapTHHbl /256x256, 128x128 HT.A./ 3aAaHHeM COOTBeTCTBY~111ero 
K03¢¢H4HeHTa 11C)l(aTHR 11

• AH¢paK4HOHHaR KapTHHa, HaKonneHHaR B 
naMRTH 3BM, MO)l(eT 6b1Tb noKa3aHa Ha TB-MOHHTOpe C yKa3a~HOH 
BblWe AHCKpeTHOCTb~, c 8 rpaAa4HRMH RpKOCTH. Corna~oeaHHe 6blCTpO· 
AeHCTBHR 3BM H CTaHAapTHOro TeneBH30pa npoH3BOAHTCR C noMOlJlb~ 
3anoMHHa~111ero cKaHHPY~111ero ycTpoHcTea PEP-500/12~nponop4HOHanb
HaR KaMepa ycTaHaenHBaeTCR TaKHM o6pa30M, 4T06bl ee nnoCKOCTb 
6b1na napannenbHa ocH epa111eHHR KPHCTanna w * H cocTaanRna yron 
90° - 0 max C nepBH4HblM ny4KOM npH µ = 0. npH µ= 0 nepBH4HblH 
ny40K nonaAaeT Ha npaBblH KpaH KaMepbl B cpeAHHH no BblCOTe 3ne
MeHT. HopManbY, BOCCTaHOBneHHaR H3 4eHTpa KaMepbl, ne)l(HT B 3Kea-

* (L) ' y ' µ ' V - CTaHAaPTHble o603Ha4eHHR yrnoe AnR HaKnoH
HOH reoMeTpHH CbeMKH. 
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TOpHanbHOH nnOCKOCTH rOHHOMeTpa, nepeceKaeT 4eHTp rOHHOMeTpa 
H COCTaBnReT C nepBH4HblM ny4KOM npH /l =0 yron Yo. paBHblH ®max· 
KaMepa HMeeT IDCTHp0B04Hble CMe~eHHR no ABYM HanpaeneHHRM s· nnoc
KOCTH X H Z H IDCTHPOB04Hble nosopOTbl BOKpyr OCH X H HOpManH. 
KoopAHHaTbl X HZ B KaMepe cneAYID~HM o6pa30M CBR3aHbl C yrnaMH 
y H v: 

X = R tg ( y -Yo ) +-Xo • 

tg v + z
0
• 

Z = R cos (y-}b) 

8 CBOID 04epeAb V , y , CtJ onpeAenRIDTCR HHAeKcaMH hkf 
4eH opHeHTa4HH UB: 

v = arc sin ( ,\ .Z + sin µ) , 

cos2 v+cos2µ -,\2(X2+Y2) y = arc cos _____ ..__ ____ , 
2cosv cosµ 

,2( 2 y2) 2 2 
CtJ = arc ·sin " X + + cos JI. - cos v +~arc tg.X.. 

2,\ v x2+ y2 cosµ X 

G}u{J. 

/2/ 

H MaTpH-

/3/ 

KaMepa ycTaHaBnHsaeTCR Ha paCCTORHHRX 300, 500 H 750 MM OT 06-
pas4a. npH HaKnoHe nepBH4Horo ny4Ka Ha yrnbl µ = ± 0 max 

H Bpa~eHHH KpHCTanna BOKpyr OCH Ct) Ha 360° MOmeT 6b1Tb CHRTa eepx-
HRR HnH HHmHRR nonyc())epa OrpaHH4eHHR C 20 , paBHblM 580 , 

max 
38° H 25°. TaHreHc yrna naAeHHR 6yAeT nponop4HoHaneH paccTORHHID 
pe())neKca OT 4eHTpa KaMepbr. HaKnoH nepBH4Horo ny4Ka Ha yron µ 
npOH3BOAHTCR C T04HOCTbID +0,02°, 

YnpasnRID~aR 3BM HMeeT °jisa HesaBHCHMblX npo4eccopa, onepaTHB
HYID naMRTb 96K 16-paspR,qHblX cnos, naMRTb Ha ABYX MarHHTHblX AHC
Kax /2 ,C\HCKa no 3 M6aHTa KamAblH/, YCTPOHCTBa BBOAa-BblBO,qa /cHM
BOnbHblH AHCnneH, 6b1CTPYID ne4aTb, YCTPOHCTBO C4HTblBaHHR C nep())o
neHTbl H nep())opaTop/ ,naMRTb Ha MarHHTHOH neHTe • 38M conpRmeHa 
c annapaTypOH HeCKOnbKHMH KaHanaMH: noTOK HH())OpMa4HH c MnK no
CTynaeT B pemHMe HHKpeMeHTa4HH B onepaTHBHOe sanOMHHaID~ee 
YCTPOHCTBo /s 6y())ep 256x256 cnos/ 4epes cornacyID~HH 6noK H 
npo4eccop 1; ynpasneHHe 3neKTPOHHOH perHCTPHPYID~eH annapaTypoH 
H Te.neBH3HOHHblM MOHHTOpOM npOH3BOAHTCR npo4eccopoM 2 4epe3 AY
nneKCHblH perHcTp H KOHTponnep KpeHTa KAMAK, TaKHM me o6pasoM 
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nepe,qaeTCR B TB-MOHHTOP ,qH())paK4HOHHaR KapTHHa HaKonneHHR e na
MRTH 38M; ynpasneHHe rOHHOMeTpOM ocy~eCTBnReTCR TaKme npo4ec
copoM 2 4epes Mo,qynb Ko,qosoro ynpasneHHR, a senH4HHa yrnosoro 
Ko,qa Ct) nocTynaeT s 38M 4epes AYnneKCHblH perHCTp H npo4eccop 2. 
B 6blCTpOH naMRTH /c 4HKnOM 300 HC/ npo4eccopa 1 c())OpMHPOBaHa 
cne4HanbHaR HHKpeMeHTHaR KOMaH,qa, nocpe,C\CTBOM KOTOpOH sa spe
MR - 4 MKC B R4eHKY naMRTH C a,qpecoM X· z • COOTBeTCTBYID~HM Ko
op,qHHaTaM saperHCTPHPOBaHHOro co6blTHR, A06asnReTCR e,qHHH4a. 
CHHXPOHH3a4HR pa60Tbl npo4eccopa 1 B HHKpeMeHTHOM pemHMe H 
3neKTpOHHOH annapaTypbl MnK npoH3B0,C\HTCR B 6noKe conpRmeHHR, 
nepe,qa4a ,qaHHblX se,qeTCR no acHHXPOHHOMy npHH4Hny. TaKHM o6pa-
30M, npe,qenbHaR CKOpOCTb C4eTa B MnK COCTaBnReT 250000 HMnynb-' 
COB s ceKYHAY. Hcnom;sosaHHe'°6blCTPOH paspaBHHBaID~eH naMRTH 
6onbwor::i eMKOCTH /16 co6blTHH/ nossonReT HMeTb BenH4HHY noTepb 
C4eTa npH MaKCHManbHOH CKOPOCTH C4eTa -25%. noTepH C4eTa onpe
,qenRIDTCR B OCHOBHOM paspewaID~HM speMeHeM MnK. 

CHrHanbl, nocTynaID~He H3 38M B roHHOMeTp, BKnID4aIDT H Bb1KnID-
4aIDT 3aTBOp nepBH4Horo ny4Ka, BKnID4aIDT H BblKnID4aIDT warOBblH 
,C\BHraTenb npHBO,qa, pesepCHPYIDT spa~eHHe KpHcTanna H H3MeHRIDT 
CKOPOCTb spa~eHHR. Hs rOHHOMeTpa s 38M nocTynaeT 14-paspRAHblH 
4HKnH4eCKHH HCnOnbsyeMblH AnR KOHTponR sa HaKonneHHOH OWH6KOH 
KOA c ())oTo3neKTpH4ecKoro npeo6pasosaTenR yron-Ko,q, ycTaHosneH
Horo HenocpeACTBeHHO Ha sany Ct), 

3. CXEMA ~ccnEAOBAHHR KPHCTAnnos B AH<l>PAKTOMETPE 

napaMeTpbl 3neMeHTapHOH R4eHKH KPHCTanna onpe,qenRIDTCR BHe 
AH())paKTOMeTpa. rpy6aR OpHeHTHpOBKa KpHCTanna MOmeT npOH3B0,C\HTb
CR B KOOP,C\HHaTHOM ,C\H())paKTOMeTpe onTH4eCKHM MeTO,C\OM HnH C no
MO~bID TeneBH3HOHHOro MOHHTOpa. IDCTHPOBKa s,qonb OCH roHHOMeTpH-
4eCKOH ronoBKH npOH3B0,C\HTCR MeTOAaMH, npHMeHReMblMH B ,qH())paKTO-
MeTpax C HaKnOHHOH reOMeTpHeH: no OTpameHHRM 00f AnR KpH-
CTannoB HeTpHKnHHHOH CHHrOHHH H no OTpameHHRM hkO AnR TpH
KnHHHblX KPHCTannoB /13/. Onpe,qeneHHe CtJo npoH3B0,C\HTCR nyTeM 
Haxom,qeHHR MaKCHMYMa HHTeHCHBHOCTH CHnbHOro OTpameHHR C H3BecT
HblMH HH,qeKCaMH. nosopOTbl C4eT4HKa B 06bl4HOM ,C\H())paKTOMeTpe Ha 
yrnbl y H v 3aMeHRIDTCR nporpaMMOH, Bbl,C\aID~eH Ha AHCnneH HHTeH
CHBHOCTH B o6naCTH 9x9 3neMeHTOB B6J1H3H T04KH C sa,qaHHblMH X 
H Z. AnR OT"bIDCTHpOBaHHoro KPHCTanna paCC4HTblBaeTCR npe,qsapHTenb
HblH cnHCOK HH,C\eKCOB hkf, ynopR,C\04eHHblH no HHTepsanaM L'iCtJi = 
= 0,1°- 0,3°, H 3aHOCHTCR B naMRTb Ha MarHHTHOM ,C\HCKe. Bo epeMR 
Bpa~eHHR KpHCTanna B HHTepsa,ne L'iCtJj B onepaTHBHOH naMRTH 
38M HaKannHBaeTCR ,C\H())paK4HOHHaR KapTHHa. 0,qHOBpeMeHHO c AHCKOB 

'Bbl3blBaIDTCR HH,qeKCbl hkf ,qnR 5 HHTepsanoe L'iCtJ, pacnonomeH-
HblX CHMMeTpH4HO OTHOCHTenbHO t,,.Ct). 
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PHc.2. llsMepeHHe HHTerpanbHOH 
HHTeHCHBHOCTH B AHIPPaKTOMeTpe. 

MaTpH4~ OpHeHTa4HH UB no 3THM 
hkf COCTaBnReTCR YT04HeHH~A 
cnHCOK hkf AJlR HHTepeana tiwi+2· 
AnR 3THX hkf H3 tiwi+2 paCC4H
TbJBalOTCR KOOp,qHHaTbJ Xhkf , Z hkf 
4eHTpa pe¢neKca. 86nH3H 4eHTpa 
KalK,qoro pe¢neKca npoH3BOAHTCR 
CYMMHPOBaHHe e o6naCTRX nxm 
3neMeHTOB / n H m H3MeHRIOTCR 
OT 3 ,qo 7 B 3aBHCHMOCTH OT pac
CTORHHR ,qo 4eHTpa KaMePbl no X 
Hz/. TaKHM o6pa30M, ,qnR 3THX 
pe¢neKcoe B HHTepeane tiwi 6y
,qeT H3MepeH ¢OH cneea Jfut.YT04-
HeHHb1A cnHCOK hkf ,qnR" tiwi+2 
npoxo,qHT nocne,qoeaTenbHO 4epes 

4eTbIpe Ta6nH4b1, B KOTOPble nOMHMO hkf 3aHOCRTCR nocne,qoeaTenbHO 

cyMMbl J IP 1 npH H3MepeHHH B tiw i ; ,lp 1 , J II 1 ,qnR tiwi+l ; J IP 1 , 
J II J +II2 ,qnR tiw i+2 ; J 1Pl , ,b J +II2+II3 ,qnR Ciwi+3 • nocne nony4e-
HHR e HHTepeane tiwi+4 nRTOA CYMMbl J 1P2 npOBO,[IHTCR KOHTponb 
3a nepeKOCOM ¢oHa JIP1 -J IP2<nv' .ij;1 +J IP2 ' pacC4HTblBalOTCR 
HHTerpanbHaR HHTeHCHBHOCTb JHHT =JIIl+II2+II3 - ; (JIPl +JIPz)H CTa-

THCTH4ecKaR OWH6Ka a=v' 'trl+II2+II3+.[.(JIPl+JIP2) H. BMeCTe C HH,qeK
caMH hkf H npH3HaKOM nepeKoca ¢o~a T 3aHOCRTCR B nRTYIO Ta6-
nH4y. no Mepe saeepweHHR 4HKna H3MepeHHA B nRTH HHTepeanax 
hk.f ' JHHT. ' a ' T COOTBeTCTBYIOIIIHX OTpalKeHHH sanOMHHalOTCR Ha 
,[IHCKe. npH onHCaHHOA MeTOAHKe HHTerpanbHaR HHTeHCHBHOCTb H3Me
pReTCR B 27-147 3neMeHTax o6paTHoro npocTpaHCTBa ~yxtiv xtiw 
C pa3MepaMH, npH6nH3HTenbHO paBHblMH 0,2°x 0,2°x 0,2°,pacnono
ll(eHHblX s6nH3H pac4eTHoro nonolKeHHR 4eHTpa ysna o6paTHOA peweT
KH. nepebre ,qea pasMepa onpe,qenRJOTCR H3 KOMnpoMHcca MelK,qy Heo6-
xo,qHMoA cTeneHbJO paspeweHHR coce,qHHX nopR,qKOB H paspeweHHeM 
C"beMKH 1 fd_ .• BenH4HHa tiw1• ycTaHaBnHBaeTCR TaKHM o6pa30M, mm 
4T06bl 4HCno OTpalKeHHH C tiw > 3tiwi 6~no ManblM. ¢OH H3Me-
pReTCR B 18-98 3neMeHTax, cMe111eHH~x now eneeo H enpaeo OT ys
na /pHc.2/. MeTO,[IHKa HanoMHHaeT npo4e,qypy H3MepeHHR HHTerpanb
HOH WiTeHCHBHOCTH e 512-KaHanbHOM ,qH¢paKTOMeTpe KAPA-1 / 5(AJ,R 
ese,qeHHR nonpaBKH Ha ,qpeA¢ 1 pas e 4ac sanOMHHaeTcR 4Hcno aHo,q
H~x HMnynbCOB B C4eT4HKe 3a apeMR npOXOlK,qeHHR sa,qaHH~X HHTep
Banoa tiw. 

nocne 3aeepweHHR C"beMKH KpHCTanna npOH3B0,[IHTCR nepBH4HaR 
o6pa6oTKa nony4eHHblX ,qaHHbJX, BKn104a10111aR eee,qeHHe nonpaBKH Ha 
,qpeAc!J H nonpaso4HblX MHO)!(HTeneA JlopeH4a nonRpHsa4HH ,y4eT norno-
111eHHR ,ycpe,qHeHHe 3KBHBaneHTHblX 0Tpa)!(eHHA,o6"be,qHHeHHe MaCCHBOB, 
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B~4HCneHHe MO,qyneA CTPYKTYPHblX aMnnHTYA H Be COB, pe,qaKTHpoeaHHe 

H ynopR,[I04eHHe no hkf, CTaTHCTH4eCKHH aHanHs/141. PesynbTaT~ nep
BH4HOH o6pa60TKH sanoMHHalOTCR Ha MarHHTHOH neHTe H HCnOnb3YIOT
CR AJlR onpe,qeneHHR H YT04HeHHR B 38M CTPYKTyp~ cne,qy10111eA CTy
neHH. 

AnR BBe,qeHHR nonpaBKH Ha ,qpeA¢ HaMe4eHH~e HHTepaanbJ HCCne
/:IYIOTCR sapaHee B Te4eHHe KOpOTKOro npoMe)!(yTKa BpeMeHH. 8 3THX 
HHTepeanax H3MepReTCR TaKlKe HHTeHCHBHOCTb OTpalKeHHA AJlR KOHT
ponR sa pacna,qoM KPHCTanna. AnR aae,qeHHR nonpaBKH Ha norno111e
HHe no <l>HnnHncy npe,qaapHTenbHO nony4alOTCR HHTerpanbHble KpHBble 
nponycKaHHR. 

YT04HeHHe MaTpH4~ OpHeHTa4HH npOH3B0,[IHTCR nyTeM HaXO)!(,qeHHR 
X , Z , w AJ1R MaKCHMyMoB 10-15 OTpalKeHHA, pacnonolKeHHblX B 

,qayx o6naCTRX w' pa3nH4alOIIIHXCR npH6nH3HTenbHO Ha 90°. AnR 3TOro 
perHCTPHPYIOTCR ,q1,1¢paK4HOHHble KapTHHbl OT Heno,qBHlKHoro KpHcTanna 
c waroM tiw = 0,05° /a/. 

4. OCHOBHblE nAPAMETPbl KOOPAHHATHOro AH<l>PAKTOMETPA 

B03MOlKHOCTb pas,qenbHOrO H3MepeHHR HHTerpanbHOH HHTeHCHBHO
CTH coce,qHHX OTpalKeHHH, perHcTpHpyeM~X B nponop4HOHanbHOH KaMe-
pe' onpe,qenReTCR paCCTORHHeM MelK,qy pe(!>neKCaMH, paBHblM A R ' 

a cos2a 
H pasMepaMH nRTeH, 3aBHCRIIIHMH OT npOCTpaHCTBeHHOro paspeweHHR 
KaMep~ ti N, OTKnoHeHHR ,qH(!>parHpOBaHHOro ny4Ka OT HOpManH Ha 
yron a -tia, pacxo,q~MOCTH ,qH(!>parHpoeaHH~x ny4KOB K H pasMepoe 
06pas4a P. CyMMapHylO eenH4HtlY ti N a MOlKHO nony4HTb :-ICXO,[IR H3 
KPHBblX paspeweHHR HaKnOHeHHblX ny'4KOB /11/. tiN a onpe,qenReTCR 
B OCHOBHOM pa3MblTHeM KOCblX ny4KOB /1/. npHpaBHflB pacCTORHHe 
MelK,qy nRTHaMH H HX pasMep~- Ha KpaRx KaMepbl a = ®mar nony4HM 
npe,qenbHYJO eenH4HHY napaMeTpa R4eAKH Hccne,qyeMoro KpHCTanna 

amax ,qnR ,qaHHOro paCCTORHHR MelKAY o6pa340M H KaMepoA: 

a 
max 

.\· R 

Ci N ,a, K, p• cos2®max 

.\· R 

.:\N,a cosa®max+R K+Pcos®ma~ 
/4/ 

YcKopeHHe C"beMKH B KOop,qHHaTHOM AH¢paKTOMeTpe nponop4HOHanbHO 
2 t 2sin@ 2 a H Kea,qpaTy paspeweHHR cceMKH ( ---) 2= ( max) • npH 
max dmin ,\ 

ysenH4eHHH R nponop4HoHanbHO yeenH4HBaeTCR amax H yMeHbwa-

eTCR _1_, nocKOnbKy @ = arctg--1.._. B Ta6n. 1 npHBe,qeHbl Be-
d . max 2R 

qun v 
6 nH4HH~ 0 min H a max ,qnR pa3nH4HblX paccTORHHH MelK,qy O pa3QOM 

H ,qeTeKTopoM H senH4HH K I P = 0, 4 MM/. 
Ha pHc.3a noKa3aHO pas,qeneHHe OTpalKeHHH OT MOHOKpHCTanna 

6enKa nerreMorno6HHa a =27°, R = 275 MM npH H3MepeHHH HHTeH-

7 
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PHc.3. PaspemeHHe oTpruiceHHH oT 
MOHOKPHCT8.JlJla nerreMorno6HHa 
npH CABHre KaMephl: a/ Ha IlHTb 
sneMeHTOB P,TIH nepH~epHHHOro OT
pruiceHHH' a = 27°. H 6/ Ha TPH sne
MeHTa P,TIH ueHTpanbHOrO OTpruice
HHH, a= 5° • 

CHBHOCTH B 5x5 3neMeHTaX. PaaAe
neHHe nony4eHo npH CABHre KaMe
pb1 Ha 5 3neMeHTOB' 3KBHBaneHTHOM 
pacCTORHH~ MemAY co~eAHHMH nOPRA
KaMH AnR a = 84 A, 4TO corna-

max 
cyeTCR c AaHH~MH Ta6n.1 npH R = 
3 0 0 MM , K = 0 , 1 5° , p = 0 , 4 MM • 
B cepeAHHe KaMep~ 5 3neMeHTOB 
COOTBeTCTBY~T 6onbWeMy e _l_ 

o cos2a 
yrny H amax=63 A. PaaMep nRTHa e 

cepeAHHe KaMepbl 6b!CTPO y6b1eaeT H' 4T06bl coxpaHHTb paapeweHHe 
coceAHHX OTpameHHH, cneAyeT B aaeHCHMOCTH OT paCCTORHHR AO 
1..1eHTpa KaMepbl yMeHbWaTb 4HCnO 3neMeHTOB,. B KOTOPblX cyMMHpyeT
CR HHTeHCHBHOCTb. Ha pHC. 36 noKa3aHO pa3AeneHHe 1.1eHTpanbHblX 
OTpameHHH ~=5~ npH H3MepeHHH HHTeHCHBHOCTH B 3x3 3neMeHTaX, 

a = 103 $.. 
max 

8 

Ta6nmi;a I 

1 2 sin Om ax 
PaspemeHHe C'beMKH -d =· A 'pasMep nHTeH ~N min ,a,K,p 

B sneMeHTaX H306pruiceHHH H npegenbHaH eenHqHHa napaMeTpOB 
HqeiiKH a max B saBHCHMOCTH OT paCCTOHHHH MeJK,IJ;y o6pa3UOM 
H geTeKTOp~M RH pacxogHMOCTH AH~parHpoea~~~~~nyqKa K 

R MM 

0 
2 emOK 

dmin X 

llt,1,"',~,p 

( P=O , 4MM) 

0 

amQx A 

(P=0,4MM) 

~ =0,080 
~ =0,I50 
~ =0,3° 
~ =0,5o 

~ =0,080 
)!_ =0,I50 
X =0,3° 
£. ,;,o,50 

300 

58 

I,6 

5,4 
6,0 
6,8 

84 
?6 
67 

500 

38 

2,5 

4,3 
5,3 
6,6 

I50 
I22 
98 

?50 

25 
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PHc.4. ,[µi~paK~HOHHaH KapTHHa 
OT KpHCTan.rra nerreMorno6HHa.CHH
MOK C 3KpaHa TB-MOHHTopa. 

T04HOCTb H3MepeHHR HHTerpanb
HblX HHTeHCHBHOCTeH onpeAenReTCR 
OAHOpOAHOCTblO 3¢¢eKTHBHOCTH Ae
TeKTOpa H CTa6HnbHOCTblO BO epe
MeHH. npH CMe~eHHH nepBH4HOro 
ny4Ka no KaMepe nyTeM HaKnoHa 
Ha~ H H3MepeHHH ero HHTeHCHB
HOCTH B rpynne 3x3 3neMeHTa H30-
6pa>KeHHR 6brna nony4eHa OAHa H 
Ta >Ke eenH4HHa HHTeHCHBHOCTH C 
OTKnoHeHHeM ~1%; naAeHHe 3¢¢eK
THBHOCTH Ha KpaRX KaMepbl H3-3a 
6onbwero norno~eHHR e B03Ayxe 
KOMneHCHpyeTCR 6onbWHM norno~e
HHeM HaKnOHeHHblX ny4KOB B 3¢¢eK
THBHOM 06beMe . .ll,nR ny4KOB C ce-
4eHHeM,6onbWHM 0,5 MM,norno~e
HHeM a npoeono4Kax nepeAHero Ka

TOAa <J 50 MKM, pacnono>KeHHblX nocne 2-MM APeH(jioeoro npoMe>KyTKa, 
MO>KHO npeHe6pe4b/to/. HeOAHOPOAHOCTb WHPHHbl Ka Hanoa /OTHOCH
TenbHOe cpeAHeKBaApaTH4Hoe OTKnoHeHHe/, H3MepeHHaR c noMo~blO 
paAHOHYKnHAa 55.Fe, COCTaBnReT OX= 2%' 0 y = 4%. HeOAHOPOAHOCTb 
WHPHHbl KaHanoe B rpynne 3x3 3neMeHTa Mana /<2%/, HOH ee enHR
HHe HCKnl04aeTCR npH H3MepeHHH nHKa H ¢oHa B OAHHX H TeX >Ke 
3neMeHTax. 

CyMMapHaR HeCTa6HnbHOCTb 3¢¢eKTHBHOCTH KaMepbl H nepBH4HOro 
ny4Ka onpeAenReTCR 6onbWeH HeCTa6HnbHOCTblO peHTreHOBCKOro an
napaTa H npH BBeAeHHH nonpaBKH Ha ~peH¢ He npeeblwaeT 0,5%. 

BMeCTO noeopoTa 06bl4HOrO C4eT4HKa Ha yrnbl y H V B HaKnoH
HOM AH¢paKTOMeTpe B KOOPAHHaTHOM AH¢paKTOMeTpe o6naCTb H3 nxm 
3neMeHTOB CMe~aeTCR Ha X Hz, CM. Bblpa>KeHHe /2/. npH BBeAeHHH 
nonpaBKH, 3aBHCR~eH OT v H (y-Yo), nono>KeHHe 1.1eHTpa TR>KeCTH 
pectmeKca MO>KHO paCC4HTaTb C OTKnoHeHHeM OT H3MepeHHoro, He 
npeBblWalO~HM +0,25 3neMeHTa H306p~>KeHHR /+0,35 MM/, He3aBHCHMO 
OT nono>KeHHR-pe¢neKca a KaMepe /Ta6n.2/.-TaKaR owH6Ka e npeA
cKaaaHHH 1.1eHTpa TR>KeCTH pe¢neKca He npHBOAHT K OWH6Ke B H3Me
peHHH HHTerpanbHOH HHTeHCHBHOCTH, 6onbweH +2%, npH H3MepeHHH 
ee B 3x3 3neMeHTax. -

npH epa~eHHH nnacTHH4aToro KpHcTanna nerreMorno6HHa o6~aR 
aarpyaKa KaMepbl ecneACTBHe HaMeHeHHR MHO>KHTenR norno~eHHR nnae
Ho H3MeHRnacb a npeAenax +15%. Kone6aHHR aarpy3KH a peaynbTaTe 
H3MeHeHHR 4Hcna H HHTeHCHBHOCTH OTpa>KeHHH B npeAenax IJ.w =0,5" 

IO 

* I 
~' 

He npeBblWaeT +4%. TaKHM o6pa3oM, npH BBeAeHHH nonpaBKH no 4HC
ny HMnynbCOB ,-aaperHcTpHpOBaHHblX B HHTepeane /J.wi nepec4eTHblM 
YCTPOHCTBOM B 1.1enH aHOAHOH nnocKOCTH, OWH6Ka H3-aa noTepb C4e
Ta He npeBblCHT 1%. 

Ha PHC.4 npHBeAeHa AH¢paKL1HOHHaR KapTHHa OT OpHeHTHpOBaHHO
ro KPHCTaMa nerreMorno6HHa, nony4eHHaR npH epa~eHHH KpHcTan
na B HHTepeane IJ.w=2°. 

3AKJll04EHl1E 

CoaAaBaeMblH Ha 6aae nnocKOH MnK AH¢paKTOMeTp KAP,ll-3 HMeeT 
6onbwoe 4HCnO 3neMeHTOB paapeweHHR, BblCOKYIO 3¢¢eKTHBHOCTb pe
rHCTpa4HH peHTreHOBCKOro H3ny4eHHR H xopowee 6blCTPOAeHCTBHe. 
,[\aHHble napaMeTpbl noaeonRIOT 3Ha4HTenbHO COKpaTHTb BpeMR CbeMKH 
MOHOKpHCTannoe 6enKOB. 11cnonb3/eMblH cnoco6 CbeMa HH¢0pMa4HH 
C MnK AenaeT AH¢paKTOMeTp OTHOCHTenbHO npOCTblM H HaAe>KHblM B 
pa6oTe. B AanbHeHweM BpeMeHHOe paapeweHHe MnK 6yAeT' COKpa~eHO 
B HeCKOnbKO paa, 4TO AaCT B03MO>KHOCTb npoBOAHTb HCCneAOBaHHR 
C nOMO~blO CHHXPOTPOHHoro H3ny4eHHR. 

B 3aKnl04eHHe aBTOpbl Bblpa>KalOT HCKpeHHIOIO 6naroAapHOCTb aKaAe
MHKy 6.K.BaHHWTeHHY H 4neHy-KoppecnoHAeHTY AH CCCP A.M.6anAH
Hy 3a BHHMaHHe H HHTepec K pa6oTe, Jl.f.MaKapoBy aa nOAAeP>KKy 
npH C03AaHHH aBTOMaTH4eCKOro peHTreHOBCKoro AeTeKTOpa AP,[1-1. 
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