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Bae.n;eHHe 

B Te'lelllie pH.na JieT crreiU~aJIHcTaMH JIBTA n: JIB9 BeJIHcL pa6oTLI no 

C03.1l;alllil0 arrrrapaTyphl .ll;JIH TeJieBH3HOHHOI'O ( 6eclf>HJII.MOBOI'O ) C'LeMa ,naH

HhlX co CTpn:MepHOH KaMephl ycTaHOBKH rHBC (rn:6pH.1J;HLIH crreKTpoMeTp ), a 

TaKlKe ,nJIH .npyr:ax crreKTpoMeTpon OHJIM I 1,2,3 I. 
Uem.IO ,naHHOH pa6oTLI HBJIHeTcH n:ccJie,nonarme TO'IHOCTHLIX xapaKTepn:

CTHK TeJieDH3HOHHOH CHCTeMhl (TC), .ll;JIH 'lero Ha rrepcoHaJrr.HOM KOMIILIOTepe 

(Ill{) 6LIJia C03.1J;aHa MeTO,nHKa HCCJie.ll;ODaHHH H pa3pa6oTaHO COOTBeTCTBYIOIUee 

MaTeMaTH'lecKoe o6ecrreqerme. 

B Ka'leCTBe 3TaJioHHoro o6"LeKTa cKarmponaHHH n:crrom.3onanacL anToHoM

HaH KaJIH6pono'IHaH CHCTeMa c BLICOKOTO'IHOH perrepHOH ceTKOH , a .UJIH rrony

'leHHH ycJionn:H, HMHTHPYIOJUHX cTpHMepHyiO KaMepy, arrrrapaTypa TC 6LIJia 

ycTaHOBJieHa Ha HCIILITaTeJThHOM CTeH,ne rHBC I 41. B 3TOM cJiy'lae o6"LeKTOM 

CKaHHpOBaHHH CJIYlKMJI<t ITirn:Ta pa3MepOM 1x2 M C llx27 KpecTaMH H paCCTO

HHHeM MelK.UY u;eHTpaMH KpeCTOB 85 MM, paCCTOHlllie OT IIJIOCKOCTH IIJIHThl .ll;O 

o6"LeKTHBa TC - 2.4 M. B KatiecTne Mo.nem.Horo TpeKa, pacrroJiolKeHHoro B 

30He IIpOXOlK.ll;eHHH IIY'IKOBOI'O TpeKa, HCIIOJTh30BaJiaCL CBeTHJUaHCH HHXpOMO

BaH IIpOBOJIOKa ,nn:aMeTpOM 0.8 MM. 

B pa6oTe o6cylK,naiOTCH BOIIpOChl TO'IHOCTH KaJIH6pOBO'IHhlX KOHCTaHT, TOll~ 
- HOCTH peKOHCTPYKIUIH KOOp,nHHaT TeCT-06'LeKTa, CTa6n:m.HOCTH arrrrapaTypLI. 

I. RpaTKoe onMcaHMe annapaTyphl TC • 

ArrrrapaTypa TC rrpe,ncTaBJIHeT co6oa KOMIIJieKc orrTn:'lec~ n: 3JieKTpoH

HLIX ycTpOHCTD, KOTOphlH rrpe,nHa3Ha'leH .ll;JIH pei'HCTp~Jin:n:, o6pa60TKH H 3a

IIOMHHaHHH TpeKOB, BhlCBe'IHBaeMLIX. B CTpn:MepHOH KaMepe. 

OrrTH'lecKn:H KaHaJI, a TaKlKe aBTOHoMHaH K(iJIH6ponotiHaH cn:cTeMa pa3-

pa6oTaHLI H H3I'OTOBJieHLI CIIeiUiaJIHCTaMH IfHcTinyTa TO'IHOH . MeXallliKH H 

OIITHKH B r.C.-IleTep6ypre H rrpe,ncTaBJIHIOT C060H .ll;OBOJThHO CJIOlKHLIH OIITH

' l!ecKn:H y3eJI, c03,naHHLIH Ha ocHone n:3o6peTeHHH I 5 I. Ilo.npo6Hoe OIIHcarme 

n: ocHOBHLie xapaKTepn:cTHKH 3Toro Y3Jia 6y.nyT orry6JIHKoBaHLI oT.nem.H<). Ha 

pHc.1 rrpe,ncTaBJieHa 6JioK-cxeMa TC n: rrepe'IHcJieHLI ee ocHoBHLie Y3JILI. 

Ilpeo6pa30BaTe~eM CBeTOBOH HHlf>OpMall;HH B BH.ll;eOCHI'HaJI CJIYlKMT TeJieBH~ 
3HOHHaH rrepe,naiOIUaH Tpy6Ka C BhlCOKOH CBeTOBOH liYDCTBHTeJThHOCTLIO. 9JieK

TpOHHhle CXeMhl o6ecrre'IHBaiOT pa3BepTKY H306palKeHHH B TeJieBH3HOHHOM 

cTaH,napTe 625 cTpoK, 2x25 Ka.nponlc. Pa3Mep pa6oqero rroJIH aa MHIIIeHH 

TB-Tpy6KH 15x20 MM. Ilpn: pern:cTpaUHH TpeKOB nn:.neocn:rHaJI B ocHOBHOM, 

rrpe,ncTaBJIHeT co6oa-n:MIIym.cHyiO IIOCJie.ll;OBaTeJThHOCTL C .ll;JIHTeJrr.HOCTLIO HM

rrym.COB OT 150 HC .ll;O HeCKOJThKHx Mn:KpoceKyH.ll; B 3aBHCHMOCTH OT HpKOCTH H 

HaiipaBJieHHH TpeKOB. 
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1 - penepHrur ceTKa 

2 - OITTifKa KaJIR6pOBO"<IHOH ClfCTeMLI 

3 - nonynpoapa"<IHOe aepKaJio 

4- OCHOBHa.H OITTRKa ycTaHOBKif rMBC 

5 - TB-onTRKa 

6 - 6a30BaJI ITJIIfTa 

7 - TB-Tpy6Ka 

8 - ycRJIIfTeJIR pa3BepTOK 

9 - ycRJIRTeJih BR,neocRrHaJia 

10- MarHRTHLIH 3KpaH 

11- TeCT-06'heKT 
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IJpeo6pa30BaiDI:e B UR¢poBOH KO.ll: HHTepBaJIOB BpeMeHH OT HatiaJia 

CKaHHpOBaHH.H CTpOKH .11:0 IIOHBJieHHH BH.ll:eOHMIIJJlhCOB, rrpeBhliiialOIUHX 3a.n:aH

HhlH rropor, ocymecTBJIHeT oTctieTHhlH KaHaJI. OH orrpe.n:enHeT· X-Koop.n:HHaThl 

cepe.n:HH BH.ll:eOHMIIJJII.COB ( TpeKOB ) H IIepe.n:aeT 3TH .n:aHHhle BMeCTe C HOMe

pOM CKaHHpyeMOH CTpOKH (Y-KoOp.n:HHaThl) B 6y¢epHJlO naMHTI. 9BM. 

YnpaBJieHHe cKaHHpoBaHHeM H HaKorrJieHHe .n:aHHLix B03JIO.lKeHhl Ha IlK 
IJpaBeU-16, B KOTOphlH .n:o6aBJieHhl" 2 IIJiaThl: IIJiaTa OTCtieTHOro KaHaJia H 

IIJiaTa 6y¢epHOH naMHTH. IJK CHHXpOHH3HpyeTCH Ka.ll:pOBhlMH H CTpOtiHhlMH 

HMIIJJII.CaMH, a TaK.lKe HMIIJJlhCOM 3aiiJCKa CTpHMepHOH KaMephl, KOTOphlH IIpH· 

HeOfiXO.n:HMOCTH MO.lKeT fihlTlJ 3a.ll:aH aBTOHOMHO. .LJ:JIH 3THX UeJieH fihlJI C03.ll:aH 

rrporpaMMHhlH IIaKeT, COCTOHJUHH H3 HeCKOJllJKHX annapaTH0-3aBHCHMhlX IIpO

rpaMM, KOTOphle ofiecrretiHBalOT pe.lKHM perHCTpaUHH, HaKOIIJieHH.H H 3aiiHClJ 

cofihlTHH B crreURaJlhHhlH ¢ail:n. B naKeT TaK.lKe BXO.li:HT rrporpaMMhl :mrnilHa
JIH3aURH, .n:Hanora, rrporpaMMa BH3yam.Horo rrpocMoTpa 3aperHcTpHpoBaHHhlx 

cofihlTHH Ha .li:HCIIJiee IJK H HeKOTOphle .n:pyrHe BCIIOMOraTeJlhHhle rrporpaMMhl. 

llcrroJlh30BaHhl H3hlKH rrporpaMMHpoBaHHJI AcceM6Jiep H PLM-86. 

II. <I>yHKUROHRpoBaHRe TC c TO"<IKR apeHRJI HaKonJieHRJI If o6-

pa6oTKif ,naHHLIX 

Pe3JJII.TaToM cKaHHpoBaHHH H oUR¢poBKH H3o6pa.lKeHHH Ha TB-Tpy6Ke JIB

JIHeTCH ynaKOBaHHhlH MaccHB X - , Y - Koop.n:HHaT ueiiTpoB oTctieToB Ha pacTpe 

625x4096 TO'IeK, .li:OIIOJIHeHHhlH fi.!IOKOM CJiy.lKefiHOH HH¢opMaUHH (.n:aTa, HOMep 

3KcrrepHMeHTa, HOMep cofihlTHH H rrp.). B rrpouecce perHcTpaURH HapH.n:y .c 

BhlBO.lJ:OM H306pa.lKeHHH Ha 3KpaH .n:HCIIJieH IIpOHCXO.li:HT 3aiiHClJ COfihlTiffi B ¢ail:JI 

Ha .n:HCK IJK. 

.. 
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P11c.2. BJIRJIHRe ,nRcKpeTR3aURR Ha 3JieMeHThl Rao6pameHRJI 
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IlpH CKaHHpOBaHHH TeJieBH3HOHHOrO H306pameHHJI TIOJiyqaeMhiM MaCCHB 

.n:aHHhiX pa36HBaeTCJI Ha .llBa MaCCHBa OTCqeTOB .llJIJI qeTHhiX H HeqeTHhiX CTpOK 

Ka.n:pa. IlopJI.UOK CJie.UOBaHHJI MaCCHBOB TIOCJie fiJI-ORa CJiymefiHOM HHcpOpMaUHH 

onpe.n:enJieTcJI nanuqueM nepBoro oTcqeTa na o.unoi1 H3 naqaJihHhiX cTpOI{ Ha

.upa. BpeMJI Mem.n:y Ha.n:pa~m: HCTIOJih3JeTcJI .UJIJI ynaHOBHH .n:aHHhiX H JaTIHCH 

ux ua .UHCHeTy Ill{. II pH 3TOM pa3pernaiOIUaJI cnoco6uocTh cHcTeMhi uaHJia

.llhiBaeT orpauHqeHHe Ha MaHCHMaJihHJIO .UJIH'feJihHOCTh ( IIII1pi1HJ) CHrHaJia I1 

~1HHH~1aJihHOe paCCTOJIHHe Mem.n:y .UBJMJI CI1l?UaJiaMH (nopJI.UHa 40 OTCqeTOB I13 

4096 no X- Hoop.llHHaTe). EcJIH nepBoe orp<rl-mqeJ-me MmKeT fihiTh cymecTBeuuo 

TOJihiW .UJIJI npHMhiX TpeHoB, noqTH napaJIJieJihHhiX cTpoKaM TB-ua.n:pa, TO BTo-

- poe - MOllieT BHOCHTh HCKallieHHe .UJIJI IJ,eHTpOD penepHIJX HpeCTOB I1 6JII13HI1X 

TpeiWB (c~1. pi1c.2). 

Hanutllie aBTOHOMHOM RaJII16ponoqnoM: CHCTeMhi ;TI03DOJIJieT yqHThiBaTh HMe

Io!IlliecJI ueJIHHeMHhle H-cRameHHJI H3MepeHHH( CM. pHc.3). Cne.n:yeT OTMCTHTh 

B03MOiKHOCTh O.llHOBpeMeHHOM perHCTpall,HH B IIOJie HaLIJ>a penepHhiX RpeCTOB 

IIJIHThi cTeu.n:a, MO.UeJILB:oro J.'peHa 11 HaJII16poBoquoM: ceTHH. TB-cHcTeMIJ n JII0-

6oM: ROMfiHHall,I1H HJIH pa3.UeJihHO. 3Toro }Ke MOJKHO .llOCTHqh Ha Ill{ IIJTeM 

o6ne.lll1HeHHJI pa3JII1qHhiX I{a.n:poB nocJre pacRo.llHpomm X- , Y- Iwop.n:HuaT. 

I I If 1-71 I I I I 

PRc.3. HeJIRHeHHhle RCHaJKeHRll TC 

- Ilp11 pa6oTe c OTITHqemHMH TpeRODhiMH .n:eTeKTopaMH (uanpHMep, cTpH

MepuoM: ImMepoM:) ueo6xo.UHMO pernHTh npo6neMy yqeTa HCKameuuM: n OTITH

qecHoM Tpaine. EcJIH 6bl cymecTnonana H.n:eaJII.HaJI OTITHKa, TO cBeTJIIUaJicJI 

TO'IKa B CTpHMepHOM HaMepe ,. HMeiOJUaJI KOOp.UHIIaThl X,Y, na TIJieHKe HJIH 

cpOTOTIJiaCTIUIKe H3o6pamaeTCJI KaH TOqKa C IWOp.llHHaTaMH X ,y, a Melli.UY KO

OpJU1HaTaMI1 cymecTnyeT npoCTaJI cnJI3h ( x, y) = -k(X, Y). O.unai{o peaJihHhle 
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OTITUqecKHe CHCTeMhi BHOCJIT pa3JiuqiJhle HCKameHHJI, H CBJI3h Mem.n:y HOOp.llH~ 

HaTaMH CTaHOBHTCJI CJIOlliHee: 

F(x, y) = anxnyn + an-txnyn-t + an-2xn-tyn + ... , (la) 

r.ue n MomeT 6hiTh nopR.llKa 5-10. 
qT06hi HMeTh H03cpcpHll,I1eHThi a;·, MOlliHO cpoTOrpa4mpoBaTh TeCT-06n,eRT, 

co.n:epllialUIIM HeCHOJihKO .UeCJITKOD HJIH COTeH TOlJeK, KOOp.llHHaTIJ KOTOphiX XO

pOIIIO H3MepeHhi. Tpy.uno npeo.uo.!IHMIJe TeXHU'-IecHHe npo6JieMhi He no3BOJIJitoT 

yCTaHOBHTh TecT-o6neKT B cTpHMepHoM: HaMepe. O.unaKo, ecJIH onTU'-IecKaJI 

CHCTeMa KOHCTpJKTHBHO JKeCTKaJI H He MeHJieTCJI BO npeMR ::mcnepHMeHTa, TO 

K03cpcpHIJ,HeHThi a; JIBJIJIIOTCJI KOHCTaHTaMH, H .llOCTaTOlJHO HX OTipe.UeJIHTh O.llHH 

pa3, HanpHMep, nepe.n: 3KcnepHMeHTOM . .IJ:JIJI 3Toro cTpHMepHyto KaM:epy npe

MeHHO 3aMeHJIIOT Ha TeCT-06neKT, cpoTOrpacpnpytoT penepUhle TOlJHH H BhllJH

CJIJIIOT KOHCTaHThi a;, KOTOphle B .UaJihHeMllleM HCTI0Jih3JIOTCJI .llJIJI o6pa60THH • 

Bcero 3KcnepnMeHTaJihHOro MaTepnana. 

TaKoM: MeTO.ll npHMeHHM, ecJIH H3o6pameHHe cpHHcnpyeTcJI mecTKHM HO

CHTeneM, HanpHMep, II3C-MaTpHIJ,eM:. IIp11 cpoTOrpacpHpoBaHHH Ha nneHKy 

B:eo6xo.lll1Mo yqecTi. 3cpcpeinyca.llKH nJieHHH • 

.IJ:aHHaJI pa6oTa TIOCBJIIIIeHa 6oJiee CJIOlliHOM npo6JieMe perHCTpall,HH H30-

6paJKeHHJI TeneBH3HOHHOM KaMepb_M:. B 3TOM cnyqae noJIBJIJitoTCJI .uonoJIHH

TeJII.Hhle 3JieMeHThi OTITU'-IeCKoro TpaKTa (o6neKTHB TeJieKaMephi, CM. ·pHc.l) H 

HecTall,I1oHapHhle HCHameHHJI, BHOCHMhle 3JieKTpormoM: onTHHOM TB-cHcTeMhi. 

Ro3cpcpHll,I1eHThi a; n cpopMyJie (la) MoryT He 6hiTh KOHCTaHTaMH. To eCTh: 

B03HHHaeT HeofiXO.llHMOCTh BIJqHCJIJITh 3TH K03cpcpHll,I1eHThi .UOCTaTOlJHO pery

JIJipHO B TelJeHHe 3KCTiepHMeHTa. 9TO HeB03MOlliHO H3-3a HeCOBMeCTHMOCTH 

CTpHMepHOM KaMephi H TeCT-06neHTa • 

.IJ:nH perncTpall,I1H TpeKOB B CTpHMepHOM KaMepe ycTaHOBHH rMBC npe.n:

JIOllieHa cne.n:ytoiiiaJI cxeMa ( CM.pnc.l ). M3o6pameHHe cTpHMepHoM: KaMephi 

HJIH TeCT-o6neKTa nepe.n:aeTcJI Ha TeJieKaMepy nonynpo3palJHhiM 3epKaJioM (3). 

- 3a 3epKaJIOM JCTaHOBJieHa TIJiaCTHHa (1) C CeTHOM KaJIH6poBaHHIJX RpeCTOB. 

3TO .n:aeT B03MOlliHOCTh O.llHOBpeMeHHO perHCTpHponaTh KOOp.llHHaThl ToqeK TeCT

o6neRTa H KpeCTOB HaJIH6pOBOlJHOM TIJiaCTHHhl .llJIJI TIOJiyqeHHJI .llBJX TIOJIHHOMOB 

BH.lla (la) .llJIJI TeCT-OfineRTa H OTITifqecRoro TpaRTa (ocHOBHOM o6neRTHB, 3ep

KaJio, o6neRTHB TeJieRaMephl, 3JieRTpormair onTHHa TeJieRaMephl): IIoJIHHoM 

.llJIJI OTIHCaHHJI H306pameHHJI KaJIH6pOBOlJHOM TIJiaCTHHhl B cpopMyJie (la) 6y.UeT 

HMe~h R(>3cpcpHll,I1eH~hl b;, He c piJ-B~e a;, TIOCRO.ni.Ry XapaRTepH3JlOT pa3Hhle 

OTITHlJeCHHe _TpaRThl •. Ho He_qall,I10HapHbiH yqacTOK (TeJieRaMepa) .B o60HX 
' . . . 

CJiyqaJIX o6lllHM. 0TCIO.lla MOlliHO C.UeJiaTh BhlBO.ll, lJTO eCJIH CO BpeMeHeM He -
. . ' : . . -· ~ ,, . ' . . . ' . . . . . ' ' . . . ' .. 
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K03cpcpHUHeHThl b;, To H Ko3cpcpHUHeHThl a; coxpaHHJOTCH. TaK 

KaK neT npo6Jie.M B Tet-IeHHe 3KcnepH.MeHTa onpe,n:eJIHTh K03cpcpHUHCHThl b; H 

noCTOHHHO HX KOHTpOJIHpOBaTh, TO MO}KHO Cl-IHTaTh, l-ITO K03cpcpHUHeHThl a; 

IIOCTOHHHhl, ITOKa He .MeHHIOTCH K03cpcpHUHeHThl b;. 
III. OcHOBHLie ToqHoCTHLie xapaHTepncTHHH cHcTeMLI 

CTa6HJILHOCTL pa6oThl oueHHnanach no cne.n:yiOIIUiM KpHTepHHM: 

a) IIO OTKJIOHeHHIO UeHTpOB HeKOTOporo llO,n:MHO}KeCTBa KpeCTOB KaJIH6po

BOl-IHOH ceTKH oT HX nepnonat-Iam.noro noJio}KeHHH; 
J 

6) ITO peaym.TaTa.M KaJIH6pOBKH C HCITOJlh30BaHHe.M OTCt-IeTOB O.D:Horo HJIH 
nonyKa,n:pon; 

B) no peaym.TaTa.M -BOCCTaHOBJieHHH TpeKOB. 

.LJ:JIH KOHTpOJIH OTKJIOHeHHH UeHTpOB KpeCTOB Ha IJ}{ npoBe,n:ena OUeHKa 

lc.MemeHHH X-,Y - Koop.n:HnaT .n:nH paanhlx Ka,n:pon nocpe.n:cTBOM nonapnoro 

lo6'he,n:HHeHHH peaym.TaTOB OUHcppOBKH Ha 3Tane BH3JaJIH3aUHH penepHhlX upe

.LJ:JIH 6oJiee TOl-IHOrO HCCJie,n:oBaHHH HCITOJih30BaJIHCh .upaHHHe upeCThl Ua-

a, r.n:e cMemenHH no X-,Y- uoop.n:HHaTaM npoHBJIHIOTCH 6onee CHJihHO. 

OcnoBHhl.MH npHt-IHua.MH, BJIHHIOIIUi.MH ua cTa6HJihHOCTh H TOt-IHOCTh pa

TC, Kau H JII06oi1 3JieuTpouuoi1 H3MepHTeJihHOH CHCTeMhl, HBJIHIOTCH ne

TaOHJThHOCTh HCTOl-IHHUOB ITHTaiOmHX HanpH}KeHHH H nocTeneHHOe Harpena-

X (DTC'IeTLI) 

1340 
'{l 

1260 
·~-----2~~3---4---5----6---7----a--•t~~acLI) 

rpaqmH ~peii<}la X-Hoop~HHaTLI l.leHTpa HpaHHero HpecTa 

Cne.n:eHHe -K .MHHHMyMy 3THX HBneHHit .n:ocnrraeTCH }KeCTKOH cTa6HnHaa

ncex ITHTaiOmHX HallpRmeHHH, TmaTeJihHOH HacTpOHUOH 3JieUTpOHHhlX 
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cxeM H npe.n:napHTeJihHhlM nporpenoM TC. Ha pHc.4 BH.!Um, l-ITO nocne BKJIIO

t-IeHHH annapaTypa BhlXO.n:HT na uopMaJihHhlH pe}KHM pa6oThl qepea 2-2.5 
qaca. 

ToqHoCTL HaJIH6poBHH TB-cHcTeMhl onpe.n:enHeTCH cne.n:yiOIIUIMH cpaK

TopaMH: 

-.D:HCTOpCHeH H3o6pa}Kemm; 

-MeCTOnOJIO}KeHHeM H pa3Mepa.MH KaJIH6pye.Moro yt-IaCTKa MHIIIeHH TeJieBH-

3HOHHOH Tpy6KH; 

-TOl-IHOCThlO H3rOTOBJieHHH H pacnoJimKeHHeM JIHHHH penepHhlX CHCTe.M; 

-CTeneHhlO HCnOJih3JeMhlX IIOJIHHOMOB .D:JIH Jt-IeTa HeJIHHeHHhlX HCKa}KeHHH 

Hao6pa}KeHHH no X-, Y- Koop.n:HHaTaM; 

-paaperna10mei1 cnoco6nocThiO oTct-IeTnoro KaHana. 

T.K. HeJIHHeHHhle HCKa}KeHHH Hao6pa}KeHHH yneJIHl-IHBaiOTCH no Mepe y.n:a

JieHHH oT uenTpa MHIIIeHH TB-Tpy6KH (pHc.3), To o6hlt-IHO HcnonhayeTcH uen

TpaJihHaH t-IaCTh Tpy6KH, KaK H306pa}KeHO Ha pHC.5. 

J7 ®xxxxxxxxx 
xxxxxxxxxx 
xxxxxxxxxx 
X X X ·x X X X ~ X X 
X X X X X X X.X X X 
xxxxxxxxxx 
xxxxxxxxxx 
xxxxxxxxxx 
X X X X X X X· X X X 
xxxxxxxxxx 
®XXXXXXXX® 

Pnc.5. MecTonoJiolHeHHe HaJIH6pyeMOH o6nacTH Hao6pall<eHH.R 

o6'LeHTa Ha MHme:H:n TB~Tpy6HH 

Penepnhle upecTI.i anTouor:moit uanH6ponoqnoi1 cHcTe.Mhl, HaroTonnenHhle 

H:a cTeune cinaroM Melli.n:Y, JIHHHHMH 2.75± 10-3 M.M, o6ecnet-IHBaiOT n pa6ot-IeM 

none ua,n:pa' nonyt-IeHHe H3o6pa}KeHHH penepHOH ceTUH paa.Mepa.MH 9x13 upe

CTOB,. ~Tb noailonHeT IicnonhaonaTh .n:nH annpoKCHMciUHH nonHHOMhl .n:ononhHO 

BhlCOKoi1 cTenenH (.n:o N =8). II pH IIIHpHHe nHHHH n 20 MUM Iia pacTpe xo

porno BH,n:Ho 50-70 Tot-Ieu .n:nH o.n:noro upecTa H npaKTH•IecuH neT npo6neM c 
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pacno3HaBaHJieM UeHTpOB KpeCTOB C TO'lHOCTbiO 3 --::_ 3.5 MKM npli KaJIROpOBKe 

noJIRHOMOM 5-M CTeneHR. 

. IIpnMenenne noJIRHOMOB 6onee BhlCOKOM cTenenn B03MmKno, no Tpe6yeT 

6oJibllie npeMeHR na IlK R BJie'!eT 3a co6oti neo6xo.unMoCTh pa6oThi c 6oJihiliRM 

KOJIR'leCTBOM KaJIRfipoBO'!HbiX KOHCTaHT. 3aMeTHoro YJIY'!IlieHRH TO'IHOCTR Ka

JIRfipOBKli cncTeMhl npn noM He na6JIIO.UaeTCH yme npn N =6. IlpnMenenne 

nonnnoMOB cTenenn N=2,3,4 OKa3aJIOCh ney.uonJieTnopnTeJihHhlM R3-3a 6oJih

rnnx ocTaTO'!HhlX ornn6oK B J3Jiax penepnoli ceTKR. 

JbneCTHO,'lTO .llJIH noJIRHOMa 5-H cTeneHR RMeeM 21 K03cpcpHUReHT .UJIH, 

X -Koop.UHHaT R cTOJibKO me .UJIJI Y-Koop.unnaT: 

X( ) 5 5 5 4 4 5 . x,y =a1x y +a2x y +a3x y + ... +a21, 

Y(x, y) = b1x5 y5 + b2x5 y4 + b3x4 y5 + ... + b21, (1) 

r.ue 

an, bn (n = 1,2, ... ,21)- KaJIHfipOBO'!Hhle K03cp<}>RUReHTbl. 

lfcnOJib3J1I aBTOHOMHJIO KaJIR6pOBO'lHJIO CliCTeMy, fih!JIO npoBe.ll,eHo HCCJie

.llOBaHHe JIRHeHHOCTH noJiy'leHHbiX pe3JJibTaTOB H OpToroHaJibHOCTH HanpaBJie

HliM no OCHM X,Y no cpopMyJiaM (2) H (4). 

Uena OTC'leTa no ocHM X,Y onpe.uenHeTcH K03cp<}>HURenTaMR: 

kx = Va2 + c2 , 

(2) 

ky = vb2 + d2. 

KpoMe 3TRX K03cpcpRUReHTOB pe3yJihTaTOM I<ann6poBKH cncTeMhl HBJIHIOTCJI 

TafiJIHUa OCTaTO'!HhlX OTKJIOHeHRH ueHTpOB KpeCTOB (pHc.8) H cpe.li,Hei<Ba,llpa

TH'lHOe OTKJionenne na nceM MnomecTne Bhl6pannhlx KpecTon. Kann6ponoq

Hhle Ko3cpcpnuneHThl o6ecne'!RBaiOT npeo6pa3onanHe TOlleR, H3MepeHHhlX TB

cncTeMoii B ,lleKapTOBJIO CliCTeMy KOOp,llHHaT KaJIHfipOBO'lHOM ceTI<H KpeCTOB. 

-B pe3yJihTaTe npeo6pa3onanHti nonyqennhle x-, y- Koop,lUIHaThl HMeiOT onpe-

.uenennh!e norpernnocTH, KOTOphle MoryT nonJie'lh 3a co6oti napyrneune npH

MoyroJihHOCTR cncTeMhl I<oop,llHHaT n panencTBa MacrnTa6a no ocHM X n Y . 
.li:JIH oueHI<R nora HnnennH B neKoTopoli o6nacTR pa6oqero noJIH (pnc.5) 6h!JIO 

ncnoJih3oBano aqmnnoe npeo6pa3onanne ( cpopMyna 3), R03cpcpnuneHThl a, b, c 

H d KOToporo naxo.unnnch no MHK no 10-14 TO'!KaM: 

8 

~~ 

. '!! 

J 
' ~ ~ '( 

xx; = x 0 + a · x; + b · y;, 

(3) 

YYi =Yo+ c · x; + d · y;,i = 1,2,3, ... ,n(n ~ 14). 

.ll.nH 3Toli uenn Bhl6npaJIRch uenTphl KpecToB .llBYX napaJIJieJibHhlX nanpa

nnennli, a nnnelinocTh no x- n y- nanpanJieHlffiM onpe.ueJIHJiacb no cpopMyJie 
(2) . 

OpToronaJihHOCTh cncTeMhl KOOp.llRHaT 

a·b+c·d 
¢ = arcctg ( a . d _ b . c), 

r.ue yroJI </> no a6COJIIOTHOH BeJIR'lliHe ,llOJIJKeH fih!Tb 6JIR301{ I< 7r /2. 

BnnHnne nepannoMepnocTn oTc'!eToB no X- n Y- ocHM 

(STRETCH-napaMeTp) oueHHnaeTcH no cpopMyJie 

S =I (a-d· Q)2 + (b +c. Q)2 
a·d-b·c I, 

r.n.e 

Q =. sign (a · d - b · c). 

(4) 

(5) 

(6) 

8TOT napaMeTp .li,OJIJKeH fihlTb, KaK MOJKHO Memrne. 06hl'IHO ,llJIH cpRJibMOBOM 

nncpopMaUR» c TpeKOBhlx KaMep RMeeM s ::::: 1 ·10-8 . Heo6xo,lUIMhle .n;JIH Bhl'lli

cnennu Ko3cpcpRUReHThl a, b, c, d onpe.ueJIHIOTCH R3 acpRHHoro npeo6pa3oBaHlffi 
(3). 

Tot.IHOCTL BOCCTaHoBJieHlUI penepHLIX KpecTOB nJIHTLI cTeH~a 

rHBC, I<poMe TB-onTRKR, o6ycJIOBJiena HaJili'lHeM OCHOBHoro onTHtieci<oro 

Kanana. II pH noM na TB-Ka.upe BH.D.Ha uenTpaJibnaH qacTh llx20 penepHh!x 

KpecTon, pacnoJioJKeHHhlx na yaccTOHHHH .85 MM .n;pyr OT .upyra. Mx H30-

6pameHHe oTJIHtiaeTcH OT H3o6paJKeHlffi KaJIR6ponoquoif ceTI<H TB-cHcTeMbi 

MacrnTa6oM (naJili'lHeM 6onee I<opo'.rKHX JlliHHM, o6pa3yiOmmc: KpecT). 

B .uaHHoM cnyqae 6h!Jia BH.D.Ha 'laCTh cTen.ua .UJIHHOH "' 1. 7 M (113 RMe

IOmHXCH 2 M) B MaCiliTafie 1:80 C cyMMapHh!MH HeJIHHeMHhlMH HCKaJKeHHHMR 

.llBYX OIITHtieCKHX CHCTeM. qaCTb KpeCTOB Ha KpaHX BH,lUIMOM 06JiaCTH CTeH,lla 

RMeeT MaJIO OTC'leTOB .ll,aJKe IIpH IIOJIHOCTbiO OTKphlTOM ,llHa¢parMe·, H npHXO

,llHTCH HCKJIIO'laTb HX H3 paCCMOTpeHliH. 

Ha nepnoM nane Mhi orpaHH'lliJIRCh Hccne.n.oBaHHeM o6nacTH cTen.ua c 

9x17 KpecTaMH. 8TO IT03BOJIRJIO BOCCTaHOBHTb 'rv 1.4 M.B,llOJib ITJiliThl C J'leTOM 

cyMMapHh!x HcKaJK~Hllli ncero orrTHtiecKoro TpaKTa. B cnyqae onpe.n.en:enirn 

9 



neHTpa penepHoro KpecTa, pa3.n:em.Ho no MHR HaXO.LI.HJIHCL mipaMeTphl 2-x 

np.IIMhlx, o6pa3yronmx ero nne'ill, a B KaqecTne neHTpa Bhl6Hpanacn npe.z:t:no

naraeMaJI TOqKa nepeceqeilliJI 3THX npJIMhiX. HapH.n:y c X-,Y- KOOp.LI.HHaTaMH 

ToqeK ncer.n:a Bhl'illCJIHJICH K03«!>«!>Hn:HeHT .llOCTOBepHOCTH pe3yJILTaTa .llJIH Ka

>K,ZJ:OrO n;eHTpa penepHoro KpecTa. IlpH BOCCTaHOBJiemm KpeCTOB 3a,llaBaJIOCb 

HX KOJIWieCTBO H TpH YrJIOBhle TO~ (Ha pHC.4- Kpy>KKH). 06pa60TKa BeJiaCb 

Ha IIR aBTOMaTiflleCKH co CKOpOCTbiO rv 3 KpecTajc. 

To~OCTb KaJIH6poBKH Ha CTeH,ZJ:e rJ1BC noJIHHOMOM 5-it CTeneHH COCTa

BJIHJia 6 M:R.M npH ycrronHH 6paKOBKH .n:~ 25% penepHhlX KpecTOB. BorrLrne 

6paKOBaTb He HMeeT CMhlCJia H3-3a B03MO>KHOH noTepH TOqHOCTH. 

IV. ToqHoCTh BOCCTaHOBJieHIHI npliMOJIHHeifHhiX TpeKoB 

C TO~ 3peHIDI HCCJie,ZJ:OBaHHH TOqflOCTH H3MepeHHH H pacn03HaBaHHH MO

.n:em.Horo TpeKa HaH60Jiee no,ZJ:XO.ll.lfT BapHaHT OD;eHKH cyMMapHhlX HCKa.lKeHHH 

ncero OnTHqeCKOrO TpaKTa, T.K. 3TO n03BOJIHeT cpa3y o:u;eHHTb JIO>KHYIO KpH

BH3HY 3aBe,ZJ:OMO npHMOJIHHeitHoro 06'beKTa H .ll.lfCnepCHIO ToqeK OTHOCHTeJibHO 

npHMoit JIHHHH. Crre.n:yeT OTMeTHTL eme O.llHO o6cTOHTeJILCTBo - «t>nrrLTpa:u;Hro 

oTcqeToB. Cpe.n:Hee 'illCJIO BH.ll.lfMhlX ToqeK Ha nceit .UJIHHe MO,lleJILHoro TpeKa 

COCTaBJIHeT rv 520 lllT. B KaJIH6ponaHHYIO 30HY nona.n:aeT rv 400 ToqeK c He

KOTOphlM pa36pOCOM HeCMOTpH Ha 34>4>eKTHBHYIO CHCTeMy no.n:anJieHHH lllYMOB 

B TC. )J;JIH nporpaMMhl reoMeTplfllecKo:ii: peKOHCTPYK:u:HH .n:ocTaToqHo HMeTL 

15-20 ToqeK Ha TpeKe,HO C MaKCHMaJibHOH TOqflOCTblO j6j. 
· B .n:annoM crryqae 6hlJI peaJIH3onaH arrropHTM. anToMaTnqecKoro cJie}KeHHH 

no TpeKy B 3a.n:annoM Hanpanrremm no napa6orre. II pH 3TOM 6paJIHCL peaJih

Hhle oTcqeThl,. a He ycpe.n:HeHHhle 3HaqeHHH no pe3yJILTaTaM annpoKCHMa:u;HH 

no MHR B rroKam.Ho:ii: o6rracTH TpeKa. . 

, . Pa.LI.Hyc rrom:Ho:ii: KpHBH3Hhl TpeKa Bhlqncrr.iirrcH nocrre.n:onaTeJILHo Ha : scesOJ

~"pacTaiOrn;eM 'illcrre ToqeK n.n:om. TpeKa npH N 2: 4 .. T.K. ToqKH n.n:orrL TpeKa 

pacnorrom:eHhl HepaBHOMepHo, TO MO>KHO yTnepm:.n:aTL crre.n:yiOrn;ee: 

. 1) OTKJIOHeHIDI OT,lleJThHhlX ToqeK OTHO~HTeJThHO npHMOH Jie>KaT B npe,lleJiaX 

Bhl'illCJieHHhlx norpelllHOCTeit c. yqeToM Macrn;a6a ( ±350 ·_ 450 MKM); 

2) .llJIH TpeKon c 'illcrroM ToqeK N 2: 8 pa.LI.Hyc rro>KH~:ii: RpHBH3Hhl TpeKa 
300 -· 600MeTpOB. . . 

V; RoMnJieKc nporpaMM .z:t:JIJI HCcJie.z:t:oBaHHJI ToqHoCTHhiX xapaK-
TepHCTHK TC ' . . . 

Co3.n:alimi:ii: KOMIIJieKc nporpaMM (pnc. 6) pa3pa6oTaH Ha IIR c ncrrom.3o

BaHHeM H3hlKOB nporpaMMHponaHIDI <JlOPTPAH-77'n 

Typ6o-IIacml.m. nepcHH 7.0 . Ha H3hlKe IIacKam. 6hlJIH HarmcaHhl TOJILKo 

nporpaMMhl DEC, VIEWF, npe.n:Ha3HaqeHHhle · .llJIH pa6o~~. c ym1KonaHHhlMH 

«t>a:HJiaMH :UaHHhlx, nocTynarorn;HMH c TC. 9TO 6hlrra BhlHY>KAem!aJi Mep~, 
/ 
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o6ycrronrrennaH orpannqenHHMI1 na 6y¢ep .n:annhlx n TpancrrHTopax c H3hlKa · 

<llOPTPAH. B nporpaMMax CENTER ,TRACK 11 VIEW 11CIIOJib3onarrl1cn 

rpaq,11qecK11e 6n6rr11oTeK11, no3BOJIHIOrn;He pa6oTaTL B .n:ll:arroronoM pellii1Me c . 

11R, ocHamennhlMI1 nneTHhlMI1 .n:11cnrreHMI1 Tl1na EGA 11 KJianl1aTypo:ii:. 

PHc.6. CTpyKTypa KOMnJieKca nporpa.MM 

IlporpaMMa VIEWF no3BOJIHeT npocMoTpeTL ¢aitrr ynaKonaHHhlX .n:an

HhlX no 6aitTaM B rnecTna.n:naT11pHqno:ii: H .n:ecHT11pwmo:ii: cncTeMax. 06Mquo 

3Ta HH¢0pMa:U:11H 3anHCLIBaeTCH Ha .ll.lfCK ,llJIH noCJIC.llYIO,rn;ero Bl13yaJII.Horo ana~ 

JII13a ncero ¢aitrra .n:annLIX. 

IlporpaMMa DEC npe.n:Ha3It~qena .UJIH pacKO.ll11ponani1H ynaKonaimoro 

C06hlTHH 11 3anHCH ero B .n:pyroit q,aitrr.EcTb B03MOJHHOCTb Bhl6opa Tpe6yeMoro 

co6hlTHH H3 6oJII.llloro «Paitrra .n:annhlx. B KaqecTBe .n:onoJIHI1TeJILHOH 11n¢opMa

:U:HH nporpaMMa Bhl,llaeT Ha .LI.HCnJie:ii: KOJII1qecTBO npoqi1TaHHhlX ToqcK 11306pa

llieHHH H 6aitTon. CKopocTL pa6oTLI noll: nporpaMMLI 3aDI1C11T OT KOJII1qeCTna 

oTcqeTon H 6LicTpo.n:eitcTBI1H 9BM. Ha 111{ Tl1na AT cuopocTh pacKO.LI.Hponnl1 

cocTaBJIHeT 4 K6aitTa /c. 

IlporpaMMa FILTR ncnoJih3YCTCH .UJIH ycTpaneHI1H JIOlliHLIX OTC'IeTon 

n paitone nepeceKaiomnxcH JII1H11i\. 

B Ronne pa6on.t c .n:annLIMH o.n:noro co6LITI1H nporpaMMa nLI.n:acT nponen

Tnoe oTnornenne 6paKyeMLIX Toqeu I{ nx o6meMy q11crry. 06Liqno 3To 3uaqen11e 

cocTanrrHeT 1-3%. B .n:arrLHeitmeM nerrccoo6pa3no o6'be.lli1HI1TL nporpaMMLI 

DEC H FILTR. 

IIporpaMMa CENTER npe.n:ua3ua•Iena .n:nH onpe.n:eneni1H Koop.n:miaT' 

:U:CHTpOD penepHb!X KpeCTOB D paHOHe, 3a,llaBaCMOM D ,lll1aJIOI'OBOM pC}l{I1MC 

TpeMH yrnonhiM11 ToqJ<aMI1 ( 11JII1 no yllie 11MCJorn;cMycH Maccnny uoop.n:miaT 

:U:CHTpOD KpCCTOD ). 

0TcqeThl, npnna.n:nem:arn;11c :U:CIITpanhHOH qacTI1 pcncpuoro KpeCTa, oT6pa

CLIBaiQTCH D npo:u;ecce aBTOMaTHtiCCHOrO pacn03HaDaHI1H Ua OCIIOBaHI111 O:U:CHJ{J1 

11 



mrneil:uoit 3aBHCHMOCTH oTcqeTon no MHK n uecKOJI.bKO npoxo.u.on c cpHnbTpa

II.Heil: .LI.aHHhlX. 
PenepHhle KpeCThl ceTKH TC pacno3Ha!OTCH 6e3 npo6JieM BDH.ll.Y .ll.OCTaToq

HOro qi{Cna OTcqeTOD H paDHOMepHOH OCDeill,eHHOCTH H30fipamem1H. 3aMeT

HOro pa3JIHqi{H Melli.LI.J pe3J1IbTaTaMH .ll.JlH noJiyKa.LI.pOD C qeTHhlMH H ueqeT

HhlMH cTpoKaMH He ua6JIJO.LI.aJIOCb. UenTpbi pacno3HaJOTCH ( HJIH- 6pai{JIOTCH ) 

CO CKOpOCTbiO 3-5 KpeCTODjc. 

KpeCThl CTeH.u.a rMBC ocnemeHhl D none Ka.u.pa MeHee paDHOMepuo, HMe

IOTCH noTepH ToqeK Ha Kpail:HHX KpecT:lx. Ilo3TOMJ HCnOJib30DanH DeCb MaCCHD 

oTcqeTOD .LI.JIH .u.auuoro cofihlTHH ( o6a nonyKa.u.pa). 

B KaqecTDe nporpaMMbl RaJIH6ponRH CALIBR HcnoJih30DanH MO.LI.H

cpHII.HponaHHyJO .LI.JIH IlK c .LI.DOHHOH ToquocThJO nporpaMMY /7/. 3Ta npo

rpaMMa n03BOnHeT npyqnyiO fipaKODaTb qaCTh penepHbiX KpeCTOB H DhlfiHpaTb 

pa3JIHqur,Ie cTeneHH nonHHOMOD no I{am.u.oMy H3 uanpanneHHil:. Mhl 6paiwnaJIH 

.u.o 20% penepHhlX KpecTOD H HcnoJih30Danir rioJIHIJOMhi 5-il: c1:enenH. 

.ll:nH uenTpon penepHhlX KpecTon TC nonyqHJIH ocTaToquhlil: pa36poc no

pH.LI.Ka 3.5 MKM, a .ll.JlH UeHTpOD KpeCTOD CTeH.LI.a rMBC -5.7 MKM Ha MHilleHH 

TB-Tpy6KH. B MaCUITa6e CTen.u.a rMBC 1:80 3TO COCTaDJIHeT 0.5 MM, HJIH 

0.5 oTcqeTa no Y-Koop.LI.HHaTe ( Meuee Toqnoil: ). 3To cornacyeTcH c pe3J1Ih

TaTaMH .u.nH II3C-MaTpHUbi 1024x1024 n cnyqae npHMeneHHH fim{yfiHqecKHX 

cnnail:uon /8/. 

IIporpaMMa VIEW C03.LI.ana .LI.JIH DH3JaJIH3aUHH qacTH H3MepeHHhlX To-. 

qeK HJIH DCeil: CODOKJnHOCTH HX .ll.JlH COfihlTHH D ynenHqeHHOM MaCUITafie C nna

DHhlM nepeMeill,eHHeM D none 3KpaHa .ll.HCnneH. IlpH 3TOM .u.ame OT.LI.enbHhle 

H3MepeHHhie TO'-IKH .u.ocTaToquo xopomo DH.LI.Hhl. VIEW - .u.eMoHcTpaii.HOHHaH 

nporpaMMa. 

IIporpaMMa TRACK npe.u.ua3uaqena .u.nH anToMaTHqeciwro Dhlfiopa 

onopuhlx ToqeK TpeKa n 3a.u.annoM nanpanneHHH. HanpanneHHe H pa3Mep 

noKanr,noil: o6nacTH TpeKa onpe.u.enmoTCH no 3a.u.anaeMhlM n .LI.HanoronoM pe-

1KHMe .ll.DYM ToqKaM ua- .LI.Hcnnee IlK. Ha ocuonaHHH oueHKH qHcna ToqeK 

H KoppenHII.HH oTcqeToD 3a 2-3 tnepaii.HH no MHK nhl6Hpanifcr, .u.aHHhle c 

pa36poCOM 1-2 OTcqeTa OTHOCHTeJihHO npe.u.nonaraeMOH npHMOH D noKanbHOH 

o6nacTH. Bhlfiop -peanhHhlX oTcqeTon D03M01KHO uecKOJibiW yxy.ll.IllaeT pe3J1Ib~ 
TaThl, HO .LI.aeT peanbHJIO TOqHOCTb OIJ.HcppOBKH H30fipa}KeHHH H KanHfipODKH 

TC. TaKHM o6pa30M pacn03nananHcb TpeKH ua o.u.uoM nonyKa.u.pe H ua uenoM 

Ka.u.pe. l-hMepeHHH npono.LI.HJIHCb .ll.JIH pa3nnquhlx yrnon HaKJiona TpeKa. Clio~ 

pOCTb aDTOMaTnqecKoro Bhl.LI.eJieHHH onopHhlX TO'-Iel{ TpeKa 0.3 TpeKaj c'; 'lmH 

"" 5 ToqeK/ c. llMeeTcH cneii.Ha.rihHhlil: na pnaHT 3To:i1: nporpaMMhl c- nif3yann-

3aiJ.Heii npouecca Bhlfiopa onopHhlX ToqeK. -B nJOfiOM napHaHTe HapH.u.y C KO-'_ 
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Op.LI.HHaTaMH onopHOll TO'-IKH BhlqHCJIHeTCH K03cpcpHIJ.HeHT, XapaKTepH3JIOIIJ.Hil: 

ToqnocTb ee onpe.u.eneuHfi. 3To .u.aeT B03M01KHOCTh .LI.JIH .u.aJibueil:Uiero pe.u.aK

THponaHHH, Ofi'be.LI.HHeHHH -HeCKOJibKHX MaCCHnOB onopHbiX ToqeK .LI.JIH O.LI.HOro H 

Toro 1Ke TpeKa c uenbJO nony'-leHHH nx pannoMepuoro pacnpe.u.eneHHH ua nceil: 
.LI.nHHe TpeKa. 

B nporpaMMe TEST Ha MH~1KeCTBe peneplihl:x KpeCTOB CTeu.u.a rMBGc 

yqeTOM KaJIH6ponoquhlx KOHCTaHT nponepHJIHCb cne.u.yJOill,He napaMeTphl: op

Toronanr,nocTb CHCTeMhl KOOp.LI.HHaT .ll.JIH BOCCTaHODneHHhlX U,eHTpOB penepHbiX 

KpeCTOB, nHHeHHOCTb OTcqeTOB no Ka1K.LI.OH KOOp.LI.HHaTe H pa.LI.Hyc n01KHOH KpH

BH3IIbi npHMonHneil:Horo TpeKa n KaJIH6pyeMo:i1: o6nacTH. Ha 3TOM 3Tane o6pa-

6oTim .u.aHHhlX ecTh no3M01KHOCTh npHMeHeHHH pe3J1IbTaTon KaJIH6ponKH TC 

.ll.1IH .LI.pyroro ceanca C UeJibiO HCCJie.LI.OBaHHHBpeMeHHOH CTafiHJibHOCTH pafiOThl 

annapaTyphl. 

JlmimaH KpHBH3Ha npHMOJIHHeil:uoro TpeKa onpe.u.enHnacr, no MHR c Bhl

.u.aqeil: pa36poca OT.LI.enbHhlX ToqeK OTHOCHTeJibHO cpHTHpyeMOH OKpJ1KHOCTH. 

Pa.u.nyc 3TOH oKpJ1KHOCTH nopH.LI.Ka 300-'-600 M.- Pa36poc ToqeK conocTaBHM c 

ToqnocTbiO H3MepenH:i1: H Kann6poBKH TC ("' 500 MKM). _ 

VI. 3aRJIIO'leHHe 

B pe3ynr,TaTe o6pa60TKH uecKOJihKHX coT Ka.u.pon c KpecTaMH anTOHOMHoil: 

Kann6ponoquo:i1: ceTKH TC, npHMonHHeil:Hblx Mo.u.e.ill,uhlx TpeKon H penepHhlX 

KpeCTOB nnHThl CTeu.u.a rMBG"fihlna noKa3aHa CTafiHJibHaH pafioTa TC nocne 

2.5-qaconoro nporpena annapaTyphl (pHc.4). Bonbllloe npeMH nporpena fino

Ron o6'bHCHHeTcH uaJIHql{eM :MaccHDHhlX MeTanJIHqecKHX .u.eTaneit Ko1Kyxa TC, 

C03.LI.aHHhlX .LI.JIH 3aill,HThl OT'MarHHTHhlX noneil: cneKTpOMeTpa rllBC. 

Ha6n10.u.anocr, xopoUiee conna.u.eHHe pe3ynr,TaTon oii.HcpponKH O.LI.HHX H Tex 

1Ke H306pa1KeHHH, nonyqeHHhlX C HHTepnanoM npeMeHH D HeCKOJibKO He.LI.eJib. 

_l{aK DH.ll.HO H3 pnc.4, C'beM KaJIHfiponoquoil: CeTKH M01KHO npOH3DO.ll.HTh O.ll.HH 

pa3 n 30 MHHJT (nJIH nocne cnyqail:uoro OTKniO'-!eHHH annapaTyphl TC). 

CofibiTHH c penepHhlMH KpecTaMH nJIHThl CTeH.u.a rMBC co.u.ep1KaT .ll.O 5000 

ToqeK. Mx M01KHO paccMaTpnnaTb KaK MHoroTpeROBhle cofihlTHH c o6'beMoM 

oii.HcpponaHHoii HHcpopMaii.HH B ynaRonaHHOM BH.LI.e nopH.LI.Ka 29 Rfiail:T. Ha 

.LI.HCReTy eMIWCTbJO n 1.44 M6ail:T c K03cpcpHII.HeHTOM c:lKaTHH HHcpopMaii.HH 

Kc = 10 MmKHo 3aUHcaTh .u.o 40 cofihlTHH. Ha .ll.HCRe IlK o6'beMOM 200 M6aiiT 

M01KHO xpaHHTh .ll.O 7000 COfihlTHH. 

ToquocTb KaJIH6ponKH onTnqecKoro RaHana TC - 350 MKM. 

ToquocTb Rann6ponim ua penepHhlX RpecTax cTeH.LI.aTMBC - 500 MKM 

(pnc.7). _ 

Cnyqail:Hblil: xapaRTep OCTaTo'llllix OTKnoueHH:ii ueHTpon' RpeCTOB xopoUio 

BH.LI.eH Ha pHc.8, ·ua KOTOpOM npe.LI.CTanneHa Rap',fa OCTaTOqubJX OTRnOHeHHH 
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:u;eHTpOB KpeCTOB IIJlllTiil CTeH,ZJ;a rl:IBC, IIOJiytieHHaH B pe3ym.TaTe cpaBHemm 
X-, Y- KOOp,li,lllaT :u;eHTpoB KpecTOB ( c yqeTOM KaJIH6poBotiHiilx KOHCTaHT) H 
H3BeCTHiiiX 3HatieHHil 3THX :u;eHTpoB Ha IIJIHTe cTeH,ZJ;a. Ha KapTe OTKJIOHeHHH 
n;eHTpOB KpeCTOB ll306pameHiil B yBeJllltieHHOM MaCmTa6e Ha BceM MHOJKeCTBe 
paBHOOTCTOHIUHX ,ll;pyr oT Apyra KpecToB. BeJllltiHHa oTKJIOHemm H HarrpaBJie
Iille MOryT 6IiiT:b OD;eHeHiil IIO 3HatieHHID, yKa3aHHOMY B rrpaBOM HHJKHeM yrny 
KapTii!. 3a6paKOBaHHiile KpeCTiil IIOMetieHiil KpymKaMH. 

_,J 

N 

30 

20 

10 

200 '400 600 800 1000 (MKM) 

PH c. 7. rHcTorpaMMa OTKJIOHeHHH ueHTpOB KpeCTOB IIJIHThl CTeH,na 

IIOCJie KaJIH6pOBHH 

Pa,ll;llyc JIOJKHOH KpllBH3Hiil IIpHMOJIHHeHHiiiX MO,ZJ;eJI:bHiilX TpeKOB Ha CTeH,ZJ;e 
riiBC - 300-600 M. B rrpe,ZJ;eJiaX ,ll;OIIYCTHMii!X rrorpelliHOCTeH BOCCTaHaBJlll
BaeTCH opToroHam.HoCT:b c:acTeMiil Koop,li,lllaT H :u;eHa oTctieToB no X- H Y
OCHM ( <lJopMyJIIil 2,4 ). . 

IIonytieHHiile pe3ym.TaTiil rro3BOJIHIDT rrepei1TH K nccJie,ZJ;oBaHHID TC Ha pe
am.Hlilx TpeKaX CTpHMepHOH. KaMepiii rl:IBC, a TaKme n;eJiecoo6pa3HO cpa
BHHT:b TO'lHOCTHiile xapaKTepncTHKH TC H c:acTeMiil, co3,ZJ;aBaeMoi1 Ha ocHoBe 
II3C-MaTpH:u;Iii. B rrocJie,ZJ;Hee BpeMH ecT:b rrpHMepiii y,ZJ;atiHoro rrpHMeHeHHH B 
¢H3H'lecKHX :accne,uoBaHHHX yKa3aHHiilx rrpn6opoB /8,9,10/. Pa3pa6oTaHHiile 
rrporpaMMiii DEC, FILTER, CENTER, TRACK MoJKHo ncrrom.3oBaT:r, AJIH op
raHH3an;HH ,ll;llaJioroBoro H3Mepemm co6Ii!THH Ha 6a3e MOIIUIOH IIR c TaKTOBOH 
tiaCTOTOH 100 Mr:u; H ,ll;HCKOM ,ll;O 1 r6ai1Ta. 

"/ 
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PHc.8. KapTa ocTaToqHhiX OTHJIOHeHHH ueHTpoB HpecTOB IIJIHThl 

CTeH,na 

ABTOpbi 6naro.n:apnT Ro3y6cuoro 8.B. 3a uoiicynnTaUIU1 no onTHtiecuoii 
CHCTeMe riiBC 'rpa¢ona H.H.,'~6ecnetiHDamuero pa6oTy CTeii,ZJ;a, a Tai\llie 
ByTemw B.A. H .LJ:po3,ZJ;ODa B.A., rrpHHHMaBmHX yqacTHe B pa3pa6oTHe H 
HaJia,ZJ;Iw OT,ZJ;eJibHiiiX qacTeii TC. 
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