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I •. BBE,UEHI1E 

HacTo~ee coo6meHHe nocBameHo nco~e~oBaHHID ro~orpa~qecKoro 
KOppe~Topa C OCBemeHHeM l!aCTH~OH ll~OCTpaHCTBeHHOR KOrepeHTHOCTH, 
npe~a3Hal!eHHOro ~~ 06Hap~eHRa co6~THH C H8WKKCHpOBaHHOH reoMeTpH­
eR Ha CHHMKax C nysHpbKOBHX KaMep, a TaKEe OllTHl!8CKRX CX8M~4fi aH~­
sa pacnpe~e~eHRH nysupbKOB no TpeKy. Kax noKasaHo B pa6oTe/I/, onTH­
qecKHe Koppe~Topu, Hcno~b3yiD~e KorepeHTHoe ocBemeHHe, xapaKTepHsy­
IOTc.rr BHCOKOH tzyBCTBHT8~bHOCTblO K C~l!iHHHM Wa30BHM HeO~OpO,D;HOCTHM 
OllTlii'18CKHX aJieMeHTOB H HOCHTeJieR o6pa,)aThiBaeMhiX H306pa.JKeHHR, a Ta.IOKe 
Tpe6yiDT ~83BHl!aHHO TO~OR ycTaHOBKH t)T~eJibHUX aJieMeHTOB CX8M 
( ~ I-IO) MKM. YKasaHHhie rrpH"mHhl sa·rpy.n;runoT cos.n;aHHe Ha.n;e.xtHhlX yc­
TPOHCTB, IIpHrO~UX ,1l;J!f! peineHIDI IIpaKTH1I8CKHX sa.n;al! o6pa60TKH TpeKOBOH 
HH~OpMar.nm. O.n;HH xs HaH6oJiee nepcrreKTnBHax nyTeH npeo.n;o~eHHH aTHX 
Tpy~OCT8R 3aKJIIOl!aeTCH B nepexo,n;e K KGIIO~b30BaHHIO B CXeMax H3J:Iyt!8HIDI 
0· l!aCTK'tlHO npOCTpaHCTB8HHOH KOrepeHTHOCTbiO. 

KaK OTMel!~OCb B pa6oTe/I/ 06Hapj~8HHe C06hlTKH no opHeHTaURH H 
yrJiaM MeJK,Izy o6pasyroi.UHMH HX TpeKaMH .FIBJ[.ffeTc.rr o.n;HOH H3 HaH6oJiee pacnpo­
CTpaHeHHNX sa,n;aq. B pas,n;eJie 2 OllHChlBaETC.FI IIOnHTKa peiiieHH.fi .n;aHHOH sa­
~a'tlli C IIOMOlltbiO ro~orpa~'tleCKOrO ~JibTpa, KMITYJibCHHH OTKJJEK KOTOporo 
onpe.n;e~eTc.FI Mo.n;eJIHpoBaHHeM nponecca c6yqeHH.FI Ha aBM. 

Pas,n;eJI 3 IIOCBHm8H HCCJI8,D;OBaHHIO B03MOltHOCTH H3MepeHRH nJIOTHOCTK 
H pasMepoB nysupbKOB, o6pasyromHX TpeK, no WYHKUHH aBTOKoppe~nHH 
H306pa.xteHH.FI H ee npOH3BO~HM. 

2 • . OITTI1l!ECIG1E CXEMI:I P ACIT03HABA.Hl1H, HCITOJlb3YIO.IME J13JiyqEffi1E 
~CTJ1qHOH ITPOCTPAHCTBEHHOM KorgpEHTHOCTl1 

KaK OTM8l!aJIOCb /I/ HM88TC.fi p.FI.n; IIpH'tlHH, no KOTOPHM He.xte~T8Jib­
HO HCIIOJib30BaTb B cxeMBX roJiorpa~tiecKoro pacnosHaBaHH.FI H306pa.xte­
HHH rrpocTpaHCTBeHHo-xoreP,eHTHoe Hs~eHHe. AHaxoroM KorjPeHTHoro 
KoppeJIHTopa BaH.n;ep ~Ta 721 .FIBJI.FieTc.FI ~oppe~Top loMaHHa/3 , cxeMa 
KOToporo BKRID'tlaeT Te .xte aJieMeHThi, HO :fa BXO.n;e HCIIOJib3yeTC.fi BhiCOKO­
MOHOXpOMaTHl!8CKOe rrpocTpaHCTBeHHO-HeKO:~epe~HOe OCB8llt8HHe. 8Ta CXeMa, 
3amHllt8HHa.FI OT qasOBHX IIIyMOB BBO,D;RMOH HH~Op~ H HeKpHTI!~a.FI K TOll-



HOCTH YCTaHOBKH OITTH'tleCKHX a~eMeHTOB, B ITOC~e~ee BpeMH HHT6HCHBHO 
HCC~e,n;yeTC.f!/4-6/. 0CHOBHHM ee He,n;ocraTKOM H~eTC.f! H6B03MOJKHOCT:b aM­

IIJlliiTy~O-cpa30BO~ 06pa60TKH, 'tiTO CYIU·~CTB6HHO, B 'tlaCTHOCTH, ,D;JI.R: 06H~:WY­
XeHH.f! TpeKOBHX C06HTHH (OM. pas,n;e~ ;~). Ms aHaJllii3a pa,n;a ~TOpOB/7/ 
C~e,n;yeT, qTo Hali~yqiJ.IRM BapHaHTOM C~~~,n;yeT C't!HTaT:D CX8My, IIpOMeEyTO'tl­

HyiO MeJK)I.y KOppeAATOpa.MR Ba.H,n;ep JIIOrTa H JIOMa.HHa: C 0CB8II{8HHeM 'tlaCTH'tl- ' 
HOH rrpocTpaHCTBeHHOH KorepeHTHOCTH. Bu6op pa,n;Hyca rrpocTpaHCTBeHHoi1: 

KOrepeHTHOCTH H3~116HH.f! B K~OM KOiffipeTHOM c~qae II03BOAA8T OITTHMH-
3HpOBaT:D CBeTOByiO a~eKTHBHOCT:b KOppeJIR:TOpa, .3all{HII{8HHOCT:b OT qasOBHX 

myMOB H Tpe6yeMyiD TO'tlHOCT:b IOC~HpOBKll/~/. AMrr~Ty~o-~asOBa.f! o6pa60T­

Ka B STOM CJIY'tlae MOEeT 6UT:b peaJlliiSOBaHa KaK H3B8CTHHM CIIOC060M BBe­
,n;eHHH IIpOCTpaHCTBeHHOH HecymeH 'tlaCTC•TH/8 ' 9/, TaR H He IIpHBO,n;mi.\HM K 

YM8H:DW8HHIO "tUiC~a OTC'tleTOB ITO H306pa.Jl!.eHHIO CIIOC060M ~OKM:DHOM aMIIJlliiTy,n;­
HO-<l>a30BOM o6pa60TKH/IO/. 

CxeMa ro~orpa~H'tlecKoro KoppeM1opa c ocBmeHHeM 'tlaCTH't!HO rrpocTpaH 

CTBeHHOH KorepeHTHOCTH rroKasaHa Ha pHc. I. Ms~'tleHHe He-Ale ~asepa I 

II PHc. I. CxeMa ro~orpa~HqecKo­

ro Koppe~Topa c ocBemeHHeM 
'tlaCTH'tlHOH ITpOCTpaHCTB6HHOM KO­
repeHTHOCTH. 

rrpoxo.n;HT qepes yse~ ~opMHpoBa­
HH.f! Tpe6yeMOM rrpOCTpaHCTB8HHOM 

KOrepeHTHOCTH (OTMe'tleH ~ryp­
HOM CK06KOH). Yse~ COCTOHT H3 
KO~aTOpa 2, 06~eKTHBa Ha 

rro,n;BHJKHOH rro,n;cTaBKe 3, BpamaromerocH MaToBoro .IJ.HCKa 4, KO~MHpyromero 
o6~eKTHBa 5. IIepeMemeHHeM o6~eKTHBa ~~ HsMeHHeTc.f! pa.n;Hyc rrpocTpaHCTBeH­

Hoi1: KOrepeHTHOCTH B II~OCKOCTH BXO~Ol'O TpaHcrrapaHTa C paciT03HaBaeMHM 
H306paEeHH8M 7. ~ H3MepeHRH pa,n;Hycc~ IIpOCTpaHCTB8HHOM KOrepeHTHOCTH 
CBeT rro~pospa'tlHHM sepKMOM 6 Harrpai~eTC.f! qepes HHTep~epoMeTp o6pa­
meHHoro ~POHTa I2 Ha Te~eKaMepy II, coe,D;HHeHHyro c MOHHTOpOM I3 H oc­
~~orpa~oM c B~e~eHHeM Te~eBHSHOHHCH CTPOKH I4. 06~eKTHBH 8 H IO 

HBMIOTC.f! II/yp:De-rrpeo6pasyroll\HMH, 9 - rc~orpa~xqecKHH ~~:DTP. Buxo~ue 

CHrH~ KOppeMUHH C'tl:HTHBaiOTC.f! T~e Te~eKaMepOH II, MOHHTOPOM I3 H 
OC~~orpa~OM I4. Pa.n;HyC rrpocTpaHCTBeHHOM KorepeHTHOCTH MOEHO II~aBHO 
H3M6H.f!T:b OT 0,2 MM ,D;O 7 MM. 

B c~ae HCIIO~:D30BaHH.f! ~ aMII~Ty,n;Ho-<l>aSOBOH o6pa60TKH M8TO,n;a 
IlpOCTpaHCTBeHHO H6Cyll{eH, B IT~OCKOCTH TpaHCITapaHTa 7 ,D;OITO~Te~:DHO 
ycTaHaBJ.I:HBaJIEW:D rrepHO,l:Ui"t1eCKM aMIIJmTYIIHM nemeTKa. R ~'T':::urnuunA rxo /'"\"-



paEeHHe Ha ro~orpaWH~eCKHH ~~DTP 9 SallHCHB~OCD C rrpocTpaHCTBeHHOH 

Hecyme:H, paBHOH 'laC TOTe pemeTKH. <l?a30Ba.H: HHqppMaiJ,IDI Ha 8Ta.JIOHe KO~­

pOB~Ch c6oeM ~acTOTH. B TaKOM pe&!Me pa~yc rrpocTpaHCTBeHHOH Rore-

peHTHOCTH :BH6HPaJIC.f.£ HS yc~OBH;i ITO,n;aMeHH.f.£ gasOB:WC IIIyMOB HOOHTe-

~ OOpaOaTHBaeMoro HSOOpaxeHKR 7: 

$]s/Is =/<J/-> -<f./)'l</s> < E (I) 

r.n;e .IS - BeJm'IHHa cHrH~ KoppeJf.flll,HH, <:. > - yope.n;HeHHe no pe-

ammai.T,lf.HM. wasOB:WC myMOB' E - .n;onyCTHMble OTHOCHTe~bHHe WJiyRTyaUHH 

CHrHaJia. 

ITpoBe,n;eHHHe o:o;eHKH ,n;aiOT/S/: l 
-._z ~ 

fls/L .. .s=(t;./.D)[er( (i;/(tZIJ:))-1] C2) 

r.n;e r; - pH.n;Hyo KoppeJIJIIJ,HH wasoH:DC myMOB, .D - pasMep pacrros­

HaBaeMoro OO~eKTa. 

3aBHCHMOOTh HaHOO~hillHX ,n;orryCTHMHX SHa~eHHH pa.n;Hyca llpOCTpaHOT-

BeHHOH KOrepeHTHOC TH r;, OT Pa.n;HlCa ROppeM:o;HH qJaS OBHX myMOB rl'~< 
ITPHBe,n;eHa Ha PHC. 2 ,LI;M CJIY'laeB J~~ / .fs = IO-I H C~ 4= I0-
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:?He. 2. 06~aoTH .ztorryoTIDVIHX sHa~e­

.:rd pa,IUiyoa rrpooTpaHCTBeHHOH KO­

:::'epeHTHOOTH B SaBHOHMOCTH OT pa­

,:ucyoa RoppeJI.ffi.l';Irm q>asoB:wc myMOB: 

paC'leTHHe KPHBHe H 8RCITepDieHT~I:r­

JIO rrpoBepRBmHeC.f.£ peDMH ( yKasaHH 

~~o'llta.MH). 

TO'lKaMH OTMe~eHH HCITO~h30BaBWH80.f.£ pel~H pa60TH KOppeMTOpa. BepXH.f.{.f.{ 

COOTBeTCTByeT Z]j / l..s == 9· ru-2 , BO BTOPOM peDMe ih /.Is 
COCTaBJI.ft7IO MeHee I•I0-2, ~TO ITO,LI;TBepJK,II;aeT rrpaiDI~hHOOTh o:o;eHOK B1I60pa 

ITpOCTpaHCTBeHHOH KorepeHTHOOTM. 

B yKasaHH1IX peJKHMax Tpe6oBaHMR I< TO'lHOCTH rrorrepe'lHOH AX H rr¥o­

.n;o~hHOH A ;? yoTaHOBKH ro~orpaWH'leCROro ~hTpa oc~a6MJIHCh B IO -

Iof pas B COOTBeTCTBHH C OIJ;eHKOH: 

r.n;e A X~r<11,, A E ~o?. - Tpe6lewe TO'lHOCTH ycTaHOBKH rrpH rrpocTpaHcT­

BeHHO-KorepeHTHOM ocBe~eHHH/I I. 
IIpH 8TOM ooymeoT~OOh OITOSHaBBHMe oo~eKTOB no 6HIIOJI.f.£PHOMy 8Ta-



JIOHyiB/, l1TO Heo6xo,IU1Mo .n;M o6HapyJKi3HHR co6HTHH c Hecl_).HKcHpoBaHHOH 
reoMeTpHeH. TaK KaK B MeTO.n;e C npoc·~paHCTBeHHOH Hecymez IIpOHCXO,:nHT 
COKpa,meHHe ~CJia. OTClieTOB B paCII03HaBaeMOM H306paJKeHml H Tpe6yeTCJI 
y.n;aJieHHe CBeTOBOrO II:&e,n;eCTaJia, Ha KOTOPOM H8XO,:nHTCJI CHrHaJI ( BliiiO.JIH.fi­
eMOe B SJieKTpOHHOM TpaKTe perHCTpa.I.UW, HaiipHMep, B TeJieKa.Mepe), TO 
rrpe.n;cTaBJI.HeT HHTepec crroco6, JIHmeHHl~ STHX He.n;ocTaTKOB/IO/. 

AMliJIHTy.I(H0-~30BaJI o6pa60TRa B KOppeJIHTOpe, T.e. CJIOJKeHHe CBeTa 
C yqeTOM Wa3H, liaCTO Tpe6yeTCJI JIHill:O JIOKaJI:OHO, Ha OOJiaCTJIX, ropaa.n;o 
MeH:&mHX paaMepa pacnoaHaBaeMHX xaocpaxeHBi. EcJIH BH6paT:& pa.n;Hyc 
IIpOCTpaHCTBeHHOH ROrepeHTHOCTH HeCKC,JI:&RO OOJI:&IIIHM paaMepa TaKOH OOJiaC­
TH, TO ycJIOBHe, HeOOXO,n;HMOe .n;~ aMII~HTy.n;Ho-waaoBOH o6pa60TKH, 6y.n;eT 
BHITOJIHeHO. EcJIH npli STOM pa~yc IIpOCTpaHCTBeHHOH ROrepeHTHOCTH 6y.n;eT 
MeH:ome pa.n;Hyca KoppeJIHUHH cl_)aaoBax wyMOB HOCHTeJIH o6pa6aTHBaeMoro Hao-
6paEeHHJI, TO 6y.n;eT COXpaHeHa H aamameHHOCT:O OT ~30BliX myMOB. Ha p:ac. 
3 IIPHBe,n;eHO cpaBHeHHe pacqeTHHX OUeHOK C peJKHMaMH KoppeJIJITOpa, HaO~ 
.n;aBWHMHCJI SRCIIepHMeHTaJI:&HO. HciiOJ1:030BaJiaC:& CXeMa, IIORaaaHHaJI Ha pHC. 
I. 06~cT:& Blime RpHBoi I cooTBeTCTByeT aMIIJlHTy.n;Ho-waaoBOH o6pa6oTRe 
no o6.11acTJIM paaMepa He MeHee JDA c rrorperuHocT:&ID He xyxe C: = 

5%. 06JiaCT:& HIDKe KpXBOH ll COOTBeTCTBJeT IIO,D;aBJieHHID q>aaOBliX myMOB,IlpH 
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PHC • 3 •. PeDMH qacTHqJIO KOrepeHTHOrO KOp­
peJI.HTOpa .nJI.H aMIIJmTy.n;Ro-cl_)aaoBoii o6pa6oT­
u ( TOliltaroi IIOKaaaHH SKCIIepHMeHTaJI:OHO 
rrpoBepJinnmecJI peDMhl) • 

KOTOpOM OTHOCHTeJI:&Hlie ~TYauHH CHrHa­
Jia TaKJKE: He rrpeB&maiDT 5%. 06JiaCT:&, o6pa-
30BaHHar.: nepecelieHHeM KPHBHX, JIBJIHeTCJI 
pa6oqez. Tpe6oBaJiac:o aMIIJmTy.n;RaJI o6pa-
6oTRa HG o6JiacTJIX paaMepoM D,.. = 0, 9 
MM, pa..n;E yo ROppe.IDIUHH cl_)a30BliX IIIyMOB I':, . 

cocTaBJIJIJI IO MM, paaMep o6~eKTa ~o$. = I3,5 MM. llpH pa.n;Hyce Kore-
peHTHOCTH ~#. , paBHOM 7 MM (TOliKa I Ha pHC. 3), ~TYauHH CHrHa­
JIOB H3-3a ~30BHX myMOB COCTaBJIJIJIH 40%, IIpH pa.n;Hyce KOrepeHTHOCTH Me­
Hee I, 5 MM ( TOl1Ka 3) He Bl:liiOJIH.fiJiaC:D aMIIJUITy.n;RO-cl_)a30Ba.fi o6pa60TKa. Pe­
EHM C pa.n;HyCOM IIpOCTpaHCTBeHHOH KOrepeHTHOCTH 3 MM (TOliKa 2) COOTBeT­
CTBOBaJI pa6oqei OOJiaCTH. 

ilOJiyl18HHHe peayJI:&TaTH IIORa3liBaiDT, l1TO HCIIOJI:D30BaHHe B rOJIOrpa~­
qecKHX ROppeJIHTOpax OCBemeHHJI C liaCTH~OH npocTpaHCTBeHHOH RorepeHT­
HOCT:&ID II03BOJIJIIDT 06eciieqlfT:0 aMIIJIHTy,IJ;RI)-cl_)a30BYIQ OOpaOOTRy rrpH coxpaHe­
HHH HaAeEHOCTH WYHKUHOHHpoBaHHH, rrpxc:rmei HeKorepeHTHHM KoppeJI.HTOPaM. 



BHITo~eHHe 060HX yc~OBHH Heo6xo~o ~~ ITpHMeHeHHR OITTH~eCKHX MeTO­
~OB ITpH ITOHCKe C06HTHH Ha CHRMKax C TpeKOBHX ~eTeKTOpOB. 

3. P ACII03HABAHHE COE~TID1 C HE<PJ.[I{CMPOBAHHOH rEOMETPMm 
OITTMqECKHMH METOAM~ 

~ 06HapyJiteHHR TpeKOBHX C06HT~H C ITOMOmLD ro~orpawx~eCKOrO KOp­
pe~TOpa Heo6xo~Mo orrpe~eJIMTL BH~ ~pe6yeMoro ~ aToro ro~orpa~~ec­
Koro ~~LTpa, HJIH, qTo SKBHBaJieHTHO, BH~ STMOHHOrO R306paJKeHHR, sa­
ITHCHBaeMOrO Ha ro~orpaMMy. llpH paCIT03HaBaHHH C06HTHH C He~KCHpoBaH­
HOH reoMeTpHeH HeB03MOJltHO HCITO~L30BaTL B KaqecTBe 3TaJIOHa CaMO C06H­
THe, KaK sTo ~eJia~och rrpx rroxcKe co6~THH c WHKCHpOBaHHOH reoMeTpH­
ei/I/. Koppe~TOpH MOJltHO paCCMaTpHBaTh KaK CHCTeMy paciT03HaBaHHR, 

peaJIH3yDmyiD JIHHeHHOe peruaromee rrpaBH~J H ITpHMeHHTL K HHM o6m:ae BHBO~H 
CTaTHCTH~eCKOH TeOpHH pacrrosHaBaHKH ,)6pasoB. O~HaKO, Ha rrpaKTHKe JIH-

60 H3-3a OTCYTCTBHR ~OCTaTOqHOH ~OpMLnR30BaHHOH HH~OpMaUKH 0 pacrros­
HaBaeMHX o6~eKTax, JIH60 H3-3a B~HC~iTe~hHHX Tpy~OCTeH orrpe~e~eHHe 
OITTHMaJILHOrO STMOHa TaKHM CITOC060M OKa3HBaeTCR HeB03MOJltHHM, H peme­

HHe CBO~TCR K HCITOJih30BaiDUO SNIIUipH~eCKHX ITpHeMOB, He rapaHTHPyiOmHX 
OITTHMaJihHOCTH BH6opa 3TaJIOHa. B STOH CHTya~ ITpHMeKaeT HCITO~L30Ba­
HHe rrpone~H CTOXaCTH~eCKOH arrrrpOKCl~aUHH/I2/. Cnoco6 o6ecrretmBaeT 
ITOC~e~oBaTe~LHOe npH6JIHJiteHHe K OITTHMCL~LHOMy STMOHy BeCOBHM Cy-MMllpO­
BaHHeM :aso6paJKe:rmi :as o6yqarome:K BH6opiOI x He Tpe6yeT arrplfopHoro sHa­
HHR CTaTlfCTlf~eCKHX pacnpe~eJieHHH. 

OrrTHMMhHHH aTaJIOH ~~ o6HapyJiter.ER co6HTHH Ha CHHMKaX Haxo~~CR 
MO~eJilfPOBaHHeM rrponecca o6yqeHHR Ha ~BM. 0ITTRMH3aUHR ITpOBO~~aCL ITO 
KpHTepHD MHHHMyMa cpe~ero pHCKa ITpH 3~aHHHX noporax CHrHaJia H Clfr­
HaJia ITOMeXH. C06HTHR, KOTOpae Tpe6oBaJIOCL 06Hapy.EMTD: I - TOqKa OKOH­
qaHHR TpeKa npOH3BO~hHOrO HaiTpaB~eHHR, 2 - TO~a pacceRHHR Ha ITpOH3-
BO~hHHH yroJI H3 IT~a H3BeCTHOro HarrpaBJieHHR, 3 - UeHTp 3Be3~, CO-

OTBeTCTByiDmeH peaKUHH C o6pasoBaHHeM ,~Byx R 6o~ee ~aCTRU; OCHOBHHe 
THITH ITOMeX: I - TpeK ITpOH3BOJibHOrO Ha.lpaMeHIDI, He OKaHtmBaiOIUilHCR B 
~aHHOH TO~e, 2 - T01llta rrepece~eHHR IT:;>OeKUl'IH TpeKOB HeB3BRMO~eHCTByro­
~ ~acTHU. lloc~e oKoH~aHKH o6~eHHR, saHHMaBmero oT I500 ~o 4500 rna­
roB, OTHOilleiDie (pacqeTHOe) CRrHMa CO()HTHR K CHrHa.Jiy ITOMeXH COCTa~­
JIO He MeHee I03 • Pacc-cm:TaHHHH STMOH ~:v.r.a: sarmcx Ha ro~orpaqm~ecKH:K 
~~LTp ITOKa3aH Ha pHc. 4a. HarraBJieHHe ropH30HTMLHOH OCH COOTBeTCTBy­
eT Ha~aJILHOMJ HaiipaMeHHIO TpeKOB, nnqmHa ropH30HTMLHOH ITO~OCH paBHa 
IIDip.HHe TpeKOB Ha o6pa6aTHBaeMOM CHHMKe. 8TMOH rrpe~CTaBJIReT C060M 
Kpyr, BHyTpR KOTOporo pacrro~OJlteHH o6~CLCTH, RMelOII.\He MO~~L aMIIJIHTy~o-
ro rrporrycKaHHR, paBHJ:ili I H B3a.RMHO C,I~BHHYTHe ITO cpase Ha • IlpH 
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Pxc. 4. 3T~~HHoe H306p~eHBe ~ o6Hapy~e­
HKH BepillHH CJ6HTHH (a) B ero rrpe~CTaBReHMe 
C rrpOCTpaHCTBeHHO HecymeH ~aCTOTOH (6). 

3arrxcx ro~o~)awx~ecKoro wx~hTpa Hcrro~h30B~­
cJI TpaHCITapaHT C rrpocTpaHCTBeHHOH HecymeH 
~aCTOTOH (pHc. 46). C6oH HecymeH Ha ITO~OBH­
Hy rrepHO~a COOTB8TCTByeT wa30BOMy C~BBry 
Me~ o6~actJrnm. TaKoe rrpe~cTaBReHMe aT~OHa 
o6yc~OBJI8HO <:~e~yiOIIWMH ITpH"tlHHa.MH: . . 

I. Ec~ ~JihTP rrpHMeH.A:eTcJI B ~acrH~O-KorepeHTHOM KoppeJIRTope c 
ITpOCTpaHCTB8HHOH Hecymeii, TO H806XO~~OCT.EIDBB8~8HKa rrpOCTpaHCTBeHHOH 
Hecymeii ~ Ko~poBKH ~3H; B Ka~ecTB3 WH~hTpa Hcrro~h3yeTcJI BeCh 
crreKTP TpaHcrrapaHTa. 

2. Ec~ ~~hTP rrpBMeH.A:eTcJI B ~ac·rH~o-KorepeHTHOM KoppeJIRTope 
B pe~e ~OKaJihHOH aMIT~Ty~O-Wa30BOH o6pa60TKH, TO y~06CTBOM H TO~­
HOCThJO no cpaBHeHHJO c H3rOTOBReHHeM wa30BHX MacoK; Ha roJiorpa.MMe HC­
rro~h3yeTCJI TO~hKO O~H 60KOBOH IIOpMOlt CII8KTpa TpaHCIIapaHTa. 
~ IIO~aBReHHJI 60KOBHX BH6pOCOB CHrHaJIOB CXeMa ~aCTH~O-KOrepeH­

THOrO KOppeJIRTOpa (pHC. I) 6H~a ~ODOmieHa OIITH~eCKHMH 3~8M8HTaMH 
(pHc. 5), c rroMOIIlhJO KoTopux cwopMHpoBaHHIDl cHrHaJI KoppeJIRI.zy1H rrpocBe­
"tWBaeT TpaHcrrapaHT T, H rrpome~UiaJI 'tiaeTh cBeTa paccMaTpHBaeTCJI KaK BH­

xo~Hoii cHrH~. Ha pHc. 6 rrpHBe~eHu pH3Y~hTaTH HCIIOJih30BaHHJI roJiorpa­
WM't1ecKoro ®I~hTpa, no.nyqeHHoro B pe3yJrhTaTe npo:u;ecca o6~eHmt. Pacrro-
3HaBaeMHM co6HTHeM JI~ach 3-~y~eBa.A: 3Be3~a (pxc. 6a). B BHXO~HOH 
IT~OCKOCTM (pHC. 66) BH~HH CHrH~, COOTB8TCTBYJ01IUi8 BepWHHe 3B83~H H 

PHc. E,. CxeMa KoppeMTopa c ~orro~H­
TeJihHC·H <lJH~hTpai.zy1eH CHrHB.Jia paCIT03Ha­
Bae~: H306p~eHKeM: H - HCTO~HK H3-
Jiyq8~Ji ~aCTH~OH rrpocTpaHCTBeHHOH KO­
repeHTHOCTH; o1-o6 - o6~eKTHBH,~1-~3-
~arpaMMu, KIT - ~e~TeJihHHH Ky6, T -
TpaHcnapaHT c pacrro3HaBaeMHM H3o6pa­
JiteHHeM, KI ,K2 - K~HhJI, ITOBOpal!HBaiO­
IIUie rrytUW, ~ - roJiorpawH~ecKBl ciMJihTP ,_ 
3I - 3epKaJio, TK - TeJieKaMepa, cl!HTH-
BaiOIIlM BblXO~OH CHrHa.JI. 



PHc. 6. BXO~Haff (a) H BHXO~Haa(C 
IIJIOCKOCTH KOppeJI.HTOpa npH OOHap;y 

! 

XeHKH. BepiDKH COOHTHH. llpHCYTCTB 
IDT CHrHa~ BepWHHH 3Be3~H H ORO 
~HRfl ~Byx TpeKOB, TpeTHH TpeK 
oKaHqzBaeTcs sa rrpe~e~aMK o6pa6a 
THBaeMoro yqacTKa. 

PemeHHe paCCMOTpeHHOH MO~e~DHO~t ?~aqH ITOKa3HBaeT, ~TO npHMeHHB­
WaHCfl npou;e,n;ypa o6yqeHHH ,n;JI.H cos~aHJtfl onTHMaJIDHoro ro~orpawz~ecKoro 
WH~DTpa B coBoKynHoCTH co cxeMHHMK feaHHsauKHMH, :a:cno~D3yiDmHMH H3~­

~eHHe ~aCTH~OH llpOCTpaHCTBeHHOH KOiepeHTHOCTH, MOryT fl~TDCfl OCHO• 

BOH ~ paspa60TKH CHCTeM, CITOCOOHHX pelliaTD npaKTH~eCKHe sa,n;aqH OOHa­
pyxeHHfl co6HTHH np:a: npocMoTpe :a:so6pateHHH, WHKC:a:pyeMHX B o6~eMe Tpe­
KOBHX ~eTeKTOpOB. 

4. AHA.J.ll13 .MVIKPOCTPYKTYPli TPEKOB TIO ®'HKI.J.ID1 
ABTOKOPP~M M30EPAIEHWH 

AHaHH3 MHKpOCTpyKTY.PH TpeKOB, IT03BOJifliOIUHH llO~"tJ.aTD HH~OpMai.J;HIO 

06 HOHH3au;HOHHHX ITOTepHX, CKOpOCTH H Macce ~aCTHI.J;, RBnffeTCfl npHMepOM 
o6pa60TKH Me~OCTpyKTypHHX H300paEemci. 

Cpe,n;H cymeCTByroll{IDC OITTH"tJ.eCKHX CLOCOOOB, HarrpaBJieHHHX Ha peweHHe 
aHaJIOrH"tJ.HHX 3~a~, C~e,n;yeT OTMeTHTD Ipyrrny KOppe~OHHHX MeTO~OB/I3/. 
O,n;HaKO, STH M8T0,11;H Tpe6yroT 3HaHHH ,IJ;OCTaTO~O ITO~OH CTaTHCTHKH a~eMeH~ 
TOB o6pa6aTHBaeMoro H306paxeHKH H HeTpHBHa.JlDHOH MaTeMaTH~eCKOH o6pa-
60TIW ( c Kcno~D30BaiUieM 8BM) npo\j?oToMeTp:a:poBaHHoi ~BYMepHOH WYHKIUm 
aBTOKOppe~ TpaHcnapaHTa (y-qaCTKa ;HHMB:a). 

On:a:cHBaeMHi HHXe MeTo~ ocHoBaH Tc~e Ha no~~eHHH HHWOPMai.J;HH :as 
WYHKUHK aBTOKoppe~H oopaoaTHBaeMoro TpaHcrrapaHTa, o.n;HaKo crren;z~Ka 
KOHKpeTHOH sa,n;a"tJ.H IT03BOJI.HeT onpe,n;eJI.HTh IT~OTHOCTD H pacrrpe~e~eHHe a~e­
MeHTOB 6e3 npe,n;BapHTe~DHOrO 3HaHID1 CTCLTHCTHKH H HCITO~D30BaHHf.I I.UfWPO-
BOH TexHHKH. 

PaccMoTpHM CM3D .n;HqxpepeHI..J;HaJIDHhCC xapaKTepHCTHK WYHK~H aBTOKOp­
peJIJII.Uil1 C II~OTHOCTDIO H pasMepa.MH a~eMHHTOB TpaHcnapaHTa/I4/. Ec~ Ha 
BH6paHHHH ~JI.H H3MepeHHH y"tJ.aCTOK TpeKa Ha~o~eHa Herrpoapa~Haff MaCKa C 
me~DIO umpHHH h , TO ITO~C"tJ.eT "t!HC~a r.:pospa~HX KpHBO~HeHHHX Tpane­

I:U!H Ha yqacTKe H3BeCTHOH ,Itl.IHHH f' ,r:aeT II~OTHOCTD llY3HPDKOB IIO Tpe­
Ky, a OOpa30BaBillHHCfl TpaHCIIapaHT OIIHCNBaeTCfl KOS~I..J;HeHTOM rrporrycKa­
HHfl: 



I, ecJm (_x, Y) 6 · npo3patiHOMY yt1.aCTKY 

0, eoJm.(X~J) 6 H8ITp03patiHOMy ytJ:aCTKy. 
(4) 

Tor~a o~oMepHaa WyHK~ aBToKoppe~HR ~aHHoro TpaHcnapaHTa ecT:o: 
00 .1( 

t.((j) -=-// t.(~'f) · t- (.x+;,~.lf)tlx tl('y (5) 

-~ 
ilJIOTHOCTb ny3Iip:&KOB M0.1lt8T 6HTb onpe~e.JieHa ITO ee ITpOli3BO,IIllOH: 

KpOMe Toro, C HCIIOJib30BaHHeM 3Hli't!8HH.f! 'f' ( ()) B03M0.1KHa OIJ;eHKa cpe,IIllHX 

pa3MepoB ny3Hp:OKOB c H npoMeJKYTK0:3 T : 
C::: f((oJ/(~Af) i j = ~g- c (7) 

IIycT:o Ha o6pa6aTHBaeMOM y-qacTKe c:HMMKa liMeeTcR Nt" aJieMeHTOB 

pa3Mepa C i H M ,-. 1 aJieMeHTOB pa3M8Jla C;"' 1 ( C: r ,- :> Ct·) . IIoTpe6yeM 

BHITOJIHeHHa cJie~mero ycJIOBHR - pa3M8J' JIX6oro npoMeEyTKa Me~y aJieMeH­

Ta.MH Gi 6oJI:biiie MaKCHMaJI:DHoro pa3Mepc. aJieMeHTOB C rl . Tor~a nJioma,n;:o, 

orpaHH'tleHHa.fi 00:010 a6CUHCC H KpHBOM d•y / {1~B OKpeCTHOCT.aJC TO't!eK 

) -:: C j paBHa 

J d.~ r / c(j:J c~3 = h ;v,; 
~c/ 

(8) 

r~e o6JiaCTH E'j cooTBeTCTBYIOT HeJIHHe~HOMY MI3MeHeHIDO WyHKIUm aBTO­

Koppe~:u: r {j) , o6yCJIOBJI8HHOMY <!Jo:;>MOH rpaHHIJ; 8JI8M8HTOB. 

EcJllt'I <!>Y"HKIJ;HIO dZtf /cl-.3 2 no~Bep:rHyT:o <I>yp:oe-cneKTPaJI:OHOH ~:oT­
Pa.uHH, o6ecne't!RBaiOIQei ee HHTerpHpOBaHHI3 B npe~eJiaX o6JiacTei c = 

hi ax { c,j} (IIO~aBJieime BHCWWC qac•roT tiJ> ~ ) , TO npeo6pa30BaH.­

HHH cHrHaJI 

(9) 

r~e 8 - onepaiJ;WI cBepKTH, f {}) -· ecT:o oc5paTHoe <I>yp:oe-npeo6pa-

30BaHHe OT 't!aCTOTHOrO ~:OTpa (j- ( U)) 6y~eT OITHC:biBa T:O paciipe.D;eJieHH8 

8JI8M8HTOB TpaHCITapaHTa IIO pa3MepaM, TaB. KaK B8Jm."tiHHa CHrHaJia )'(jJ) 
B TO't!Ke j ITpOIIOpiJ;HOHaJI:OHa -cntCJIY 8JI€M8HTOB, HM8IOO{W( pa3M8p, 3a.KJII0-

'!8HHHH B HHTepBaJie (_j - <ER / _j -r c: /~ J 
}J,mr. peaJIH38.IJ;BH (!>yHKIJ;HH aBTOKOppeJIRIJ;WI lf (j) HCIIOJI:030Ba.Jia.Cb 

OIITH't!8CKaR CX8Ma, B KOTOpOR H306paE8HH€ 06pa6aTHBaeMOro TpaHCilqpaHTa 



Hanpa~Cb Ha TOT Ee TpaHcnapaHT CC CMemeHHeM 1! H3Mep&RaCb CyMMap­
HaH HHTeHCHBHOCTb npowe~ero CBeTa. ~KcnepHMeHT~bHaH rrpoBepKa npOBO­
~aCb KaK Ha MO~e~bH&X TpaHcnapaHTax C ITOCTORHHHM KOHTpaCTOM, TaK H 
Ha yBeAH~eHHHX pe~bHHX CHHMKax TpeKOB, 06~~aromHX B HeKOTOpHX C~a­
HX 3Ha~Te~bHaMH ~TYauaaMH KOHTpacTa. CXeMa axcnepHMeHT~bHOH yc­
TaHOBKH npHBe~eHa Ha pxc. 7. ITyqoK caeTa ~epe3 no~yrrpo3pa~oe 3epxa­
~o 31 non~aeT Ha o6pa6aTuBaeMHi TpaacrrapaHT T c H~oxeHHOH Mac­
KOH, 3aTeM npoxo,l(liT rro~po3pa~oe 3epKMO 34 , cxcTeMy o6'beKTHBOB 

'-.r-' 
{) 

pAtnpEAEAfHME llMC.IIO 
ao\Ef'IIIITOinOpAII'I•PAM .)AEMEHTOI 

14C.T04HI4K 

Px;. 7. CxeMa axcnepHMeHTaHbHOH 
yc·raHOBKH ,IVIH aHa.Jm3a 1\IIliKpOcTpyx­
TY.~a TpexoB no WYHKUHH aBTOKoppe-

o1 . o2 , o3 x r~ 3epxaH 32 , 
33 . WOPMHpyromyro B rr~ocxocTH TpaH­
cnapaHTa T ero H3o6paxeHHe. lloc­
~e ITOBTOpHoro rrpoxo~eHHH ~epe3 
TpHHCITapaHT CBeT HarrpaBJI.fleTCH 3ep­
Ka.J[OM 3I 11epe3 AHH3Y JII Ha (J;3Y. 
CME!meHHe H306pBJKeHHH OTHOCHTe~bHO 
Tpc.HcnapaHTa ocymecT~eTCR Bpa.me­

HKeM rrpH3MU II, ycTaHoBJieHHofi B WOKM::bli.OH rr~ocxocTH o6'beKTHBa o1• 
CxrH~ c (J;3Y rro~aeTCR Ha ,1U~qxpepeHIJ;HMIHy:IO u;erro~y. lloc~e ycx~eHWI 
cxrHaH, HBAHDmHHCH rrepBofi rrpoH3BO~ofi WYHK~ aBTOKoppe~, nocTy­
naeT Ha CXeMy, BUIIO~fliDmYID nOBTOpHOe ~H~peHIJ;HpOBaHHe H HHTerpHpOBa-

~ 

HKe no~eHHOH BTOpOH npOH3BO~OH no :EpeMeHHOMy RHTepBaJiy (.o • Bpe-
Mff COOTBeTCTByeT CMemeHHID H306pBJKeHHR Ha paCCTOHHHe paBHOe pa3Mepy 
rpaHHu; a~eMeHTOB Ha o6pa6aTUBaeMOM TpaacnapaHTe T. ITpH orrpe~e~eHHH 
ll~OTHOCTH a~eMeHTOB CHrHM CHKMaeTCR C rrepBOH ~~peHUHpyiDmeH u;erro~­
KH,· B CXeMe HCllO~b30B~OCb HeKorepeHTHOe OCBemeHHe, C03~aromee MeHbWe 
,1U1WpaKIJ;HOHHHX a~KTOB H o6ecne~Ba~ee 60~::bWy:IO BpeMeHHyiD H npocTpaH­
CTBeHHyiD aHepreTH~eCKyiD CTa6H~bHOCTb. 

B Ka~eCTBe HCXO~WC CHHMKOB ,I(JIJl o<5pa60TKH 6pa.J1l1Cb y't!aCTKH TpeKOB 
Ha CHHMKax C BO~OpO~OH IIY3HphKOBOH K~~epu. M3o6pBJKeHHe yBeAH~BMOCb 
(xoa~uaeHT yBe~~eHHR - 30) x nepecm~MMOC::b Ha rr~eHKy MMKPAT~300. 
THUH't!HUe pe3y~bTaTU H3MepeHHH 't!HC~ ny:3HpbKOB npHBe~eHU Ha pHC. 8, 
r,n;e /( - ,n;eiicTBHTe~bHoe ~cJio ny3up:;,xoB Ha TpaHcrrapaHTe, N' Jt- -

't!HCJIO rry3uphKOB no H3MepeHHHM. Onpe,n;eJieHHe cpe~ero pa3Mepa rry3upb­
KOB H npOMeEyTKOB IIpOBO,D;MJIOCb H3MepemreM 't!HC~a ITy3HpbKOB H HHTeHCHB­
HOCTH rrpowe.IUllero CBeTa ( ,... f{ ( o)). IIo~ryq:eHHue pe3y~bTaTu corJiacymT-



PH<~. 8. PesyJibTaThi H3Mepemm llll!o­
~a ITyshlphKOB Ha TpaHoiTapaHTe ITO 
ITpQH3BO,IUiofi WYHKIUm aBToKoppeJIH­
rum:. 

• • • • ,. Jt n s, 

OH B ITpe~e~ax rrorpeWHOOTH, OOOTaB­
JI.m)Il(8lf Be~-c:nmy ( I0-20)%, o ITpmvm-
MH H3MepeHHHMH. 

Ha pHo. 9a Hso6pa.JKeHo paorrpe~e~eHHe no pasMepaM s~eMeHTOB TpaH­
oiTapaHTa. 8~eHThi rpyrriTHpyroToH_oKo~o ~~yx pasMepoB Cr = I,4 MM 

( rpyrrrra 113 IV( = 7 s~eMeHTOB) H c~ = I, 8 lVIlV1 ( rpyrrrra H3 ~ = I5 
S~eMeHTOB). 

r ... 
I, 
~-

a) 6) 

PHo. 9. Paorrpe~e~eHHe s~eMeHTOB IT) pasMepaM, a - HeiToope~OTBeH­

HHe H3MepeHHH, 6 - ITO c.PYHKUKK aBroKoppeMuaH. 

Oona~orpaMlVIa, oooTBeToTBYJOIItM q);{HKI.T,lm P(3) ~ ~aHHoro TpaH­
oiTapaHTa, rroKasaHa Ha pHo. 96. 8KoiTepj!MeHTaJihHhle sHaqeHHH (Ail /A'< ) 
H (CI/C2)SKOIT. Orrpe~e~Oh H3 Be~~1H H KOOp~HHaT ITHKOB Ha rpaWHKe 
P(_J ) (pHo. 96): (Cr/C2) 8Korr. = 0,7 ~t O,I, ( Nl/l/.2 )sKorr. = 0,6 ± 
0, I , qTo oor~oyeToH o ( Cr/C2) ~eiioTB. = 0, 79 ± 0, 08 H ( N1 I~ ) sKorr. 
= 0,5. 

Tol:iHOCTh sHaqeHHH H3MepHeMHX ITapc~eTpoB orrpe~e~eToH, B ITepByro 
oqepe.D;h, ~TyauaHMH KOHTpaoTa 06pa6aThiBaeMHX OHHMKOB. MOJKHO ITOKa-
3aTb/I4/, qTQ OTHOCHTe~hHM OWH6Ka H3~qepeHHH, o6yo~o~eHHM ~Tya­
~MH KOHTpacTa, eOTh 

E¢.1<:. ~ ~ o'p //('- j3 > N~) (IO) 

r~e N - 'tlliO~o s~eMeHTOB, < j3 '? - ope,IUIHH pasHOOTh rrporryoKaHHH 



.< 
npospa"tiHHX a~eMeHTOB H woHOBHX y~acrKoB, ~ - ~cnepcHH Be~~-
Hhi .f . ,UJ:I.Fi HCXO,I(HhiX o6pa6aThiBaeMWC CHIDV!KOB HSMepeHHOe 6_P/ _ft>z0.3, 
liTO ,1.1;aeT npH IV: = 50 E¢, K.~IO%. 

Ta.IGIM o6pasoM, npe,ll;cTa~eTCH BOSMOXHHM HsMepHT:D nJIOTHOCT:D H 
pacnpe,ll;eJieHHe nyshlp:DKOB no pasMepaM Ha cHKMKax c KaMep no WYHK~H aB­
TOKoppeM:r.nm: H306paxeHHH H ee npOH3BO,ll;HhiM. 

3AKlllOllliHHE 

K BhiBO,ll;a.M, c<Pj¥jYJ!HPOBaHHhiM B KoH:u;e Kax,ll;oro pas,ll;eJia ,ll;aHHoro co-
o6meHHH H B pa6oTe , MOXHO ,1.J;06aBHTh,. l!TO B CBH3H C HCnOJI:D30BaHHeM 
roJiorpa(pH-qecKoro c'.beMa MHWOPMa.IJ;HH c ~~peKo:swc ,ll;eTeKTopoB BKJIIO"tleHHe on­
TH"tlecKHx MeTO,ll;OB B npo:u;ecce o6pa60TID[ C O,I(HO~ CTOpOHhi ,ll;O~HO ero yc­
KOp:KT:D, T.K. ynpomaeTCH CThiKOBKa CHC~'eM perHCTpaii;Wi H 06pa60TKH. B TO 
JKe BpeMff, paspa6aTbiBaBIImeCH MeTO,ll;hi HE! 6:wm OpHeHTHpOBaHhi Ha npe,ll;CTaB­
JieHHe HHcpOpMa.IJ,IDI B BH,ll;e BOCCTaHOBJieHhhiX C rOJIOrpaMM M306paxeHH~. CJie­
,ll;yeT OTMeTHT:D y,1.1;06CTBO CXeMbl /¥CTH"tiHC~KOrepeHTHOH roJiorpa{pHqecKOH pe­
r:HCTpa.:u;lfii, onHcaHHO~ B pa6oTe 15/. Bc,JI:DIImHCTBO cxeM o6Hapy.xteHMH co6u­
TH~ H no,ll;aBJieHHH nOMeX, npe,ll;HasHa"tleHEhiX ,ll;M 06pa60TKH CHHMKOB, nO-BH­
,IU!MOMy, MoryT 6hiT:D npHMeHeHhi npH o6pa.6oTKe HHWOPMa.:u;HH c Ta.KIDC roJio­
rpaMM. llpH aTOM o6pa6aTHBaeMaH roJIOriaMMa 6y,ll;eT pacnoJiaraT:DCH Ha Mec­
Te roJiorpa{pH~ecKoro WM:bTpa, a aTaJIOBHoe Hso6paxeHHe (HMnYJI:bcH:Wi oT­
KJIHK CHCTeMbl) - Ha MeCTe o6pa6aThiBaeNOrO CHKMKa. ilOMHMO allOCTepHOpHOH 
o6pa60TKH rOJIOrpa.MM Tpe6yiOTCH HCCJie,ll;CBaHHH o6pa60TKH B peaJI:DHOM Bpe­
M8HH, HS~"tleHHeM, npocBe~BammHM o6'.beM ,ll;eTeKTopa, c :u;eJI:oiD JMeH:r:,meHHH 
KOJIH"tleCTBa perHCTpxpyeMhiX rOJIOrpaMM E nOBhiilleHHH Ka"tleCTBa BOCCTaHa~­
BaeMHX H306paxeHHH. 
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