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1. _BJ3ep;eaue 
~·c.r. ~->>--. 'l7, , ~- /. ~ ___ ;_ ;• /:-·~~-'."<··_~;- ;~· ·~- :'_\. --~;f ::·· .. ' ~~ .. ~ .. , ;··r·- r _·-. :··(-. 

flpoBOliO'IHbiC ranopanp.!I)J;HbiC KaMCpbi WHpOKO HCTIOllbi3YIOTC.!I B aKcnepH:: 

MCHTaX B Ka'ICCTBC KOOpp;HHaTHbiX p;eTCKTOpOB. BonpOCbi1 CB.!113aHHble''2 HX · 
i ) I ' ) · ' ~ ~ '~' '"' ' '7 ' '": - "<" • 

TO'IHOCTHbiMH BOIJMO:IKHOCT.!IMH, HMCIOT. 6oltblliilC npaKTK'IecKOC 13Ha'!eHHC. 

B p.11p;e pa6oT [1 - 9] paccMoTpeHO'BliHHHHe Ha ~po,cTpaHcTBCHHo.e panpe

weHIIe npoBOliO'IHbiX KaMep ~aKHX cpaKTopoB, KaK p;ncKpeTHas: · CTPYKTypa 

KaTO)J;HbiX nrro~ap;oK HliH norro,~ot Tiq~OCTb1 ·c'KoTopoH .:HriBec:rlia cpopMa 

pacnpep;erreHH.!I HHp;yUHpOBaHHOrO Ha KaTO)J;C 13ap.Hp;a; CMC~CHliC aHO)J;HbiX 
:.-.-~-- .l : : ~n~·.p .. ,_ ... 

npOBOliO'ICK; panHas: )J;liHHa y'IaCTKa npoBOliO'IKH, Ha KOTOpOM pru3BHBaeTC.!I 

rramma; .. paDBHTHC llaBn:Hbi-C O)J;HOH- :c' CTOpOHbi. . npOBOliO'IKHi . cprryKTyauHH 

noHH13aUHOHHhiX'noTepb H p;p. · · • · ', . 
OrpaHH'ICHH.!I Ha TO'IHOCTb HIJMepeHH.!I KOopp;HHaTCB.!I;)~bi: ,c,M:~aHH\3-

MOM npoTeKaHH.!I npouecca B p;eTcKTOp_e, co cnoco6oM norry'IeHH.!I Imcpop-
·1 -': ,:. •: I:;;<; ;,'t: ,: !1 1 ·~;- • ·~,,....,. ,._,_,.' ' "• ,;, j ' • ., 

. MaUHH, a TaK:IKC C reOMCTpH'ICCKHMH napaMeTpaMH; onpep;ell.!IIO~HMH npo-

CTpaHCTBCHl!OC p~cn?.J10:liWH:Ue: :rpelf~-~I_l,O, o;r~oll:leH,~IO. K. np8,13?~o'!KaM p;~TeK
Topa. B pa6oTax, nocBH~eHHbiX n:ccrrep;oBaHHIO npocTpaHCTBCHHoro panpe

IIICHH.!I npo~~rro'IHhiX ~aMep, • n~crrep;~Hi'I Bonpoc. H:~ocT~~b.ql{o iiciy4eH, aB-
'""· _ · ! ,.• ''''' 1 '~ • t•"' ~ '-·t'",• ._.c•·'~,-~l t!'f'LJJ.;~ 

TOphi orpaHH'IHBaiOTC.!I paCCMOTpeHHCM nepneHp;HKyll.!lpHOrO npOXO:IK)J;CHH.!I 

TpCKa HJiH MCH.!IIOT TOllbKO op;:iiH·H3 yrrroB .. 
B p;aHHOH pa6oTe noKanaHo, '!To'· oiiiH6KH npn: · onpep;err~HHH. Koopp;nm~.T 

MCCTa npOXO:IK)J;CHH.!I HaKliOHHbiM TpCKOM KaMCpbi HMCIOT 13Ha'IHTCllbHY10 BC

~~I'IHHy, n nx Heci6xoJi~~6'y'IriTI>I;;a.rb. Oco6eHao.aTo o.r:HocHTC.!I ·K·ycTaHoB

KaM, B KOTOpbiX y:orr np()XO:tKp;eHHH.'Ia~THUaMH K~_ep~_;Me~eT.~H.B .Jf:HPOKOM 

p;nananoHe. · 
- '· -I • " ~ !!__ 

2. JilcxoAHbie npep;nono>KeuuJI: 
. 

ranopanp.!Ip;Has:, npOBOliO'IHM KaM.epa COCTOH.T -~ .. aHO)l;HbiX TI~OBOJIO

'ICK, pacnorro:tKeHHhiX. c m~oM ·s~ H~ pciccT<inHWrx ±L o'T HHX p~.M:~UtaloTC.H 
KaTOp;bi. 8rreKTpOHbi, o6panoBaBWHCC.!I B)J;Ollb TpeK~. perHcTpHpyeMOH · .Ja

CTHUhl, B arreKTp~'ICCKO~.i:Iorre p;pei'Icpyl()T K aH<?)J;HbiM, npOBOJI<?.;Kro.~., Il6~H3H 
TIJlOBOliO'IKH B o6rraCTH CHllbHOro,aJICKTpH'ICCKOrO TIOll.!l panBHBaCTC.!I .aJICK

TpOHHM rraBHHa. K<?opp;HHaT~ ;,O'IKH nepece'I~H~ Tpe~a ~ ~JIO~Koc;;iia.Hop;-
HbiX npOBOliO'ICK B TaKOH KaMCpe onpep;ell.!IIOTC.!I, HCTIOllbi3Y.!I KOOpp;HHaTbi_ Me-

eTa o6panoBaHrui:· llaBHHbi. , , , . · ... , · , 
Ha 'pnc:l Hl3o~6pa:tKeHo ooaHMHOe pacnorro:ll(eHn;e .TP~!ta (np.RMas: OK) H 

·' nrrocKOH KaMep:bt; • AHop;HbiC npoBorro'IKH KaMepbi pacnorro:tKeHbi. 13' ~rrocKocoi-H 
xOy·(nnn'z = 0); naparrrrerrbHO OCH y (np.HMas: cA.):aa,Ha~arro ccpepH~CCKOH 
CHCTCMbi,KOOp)J;HHaT npHHHTa TO'!Ka nepe~e"!CHII.!I TpeKa H TiliOCKOCTli:.:J:Oy • 

•• \Ci:ii!ti:i ..... ,;~,-::ll'JT I 
U~lfiWX BtCJ~iX~~lUt!il , 

6HSili-tOTEHI' . 
·~~-.. ........--.... -~ 



IIpocTpaHCTBeHHOe pacnorro2KeHIIe TpeKa onpep;eiDieTcJI wiipo'roii.-7-' Y,torr fJ, 
f:(orrroTOH ~yroJI Cf' li pacCTOJIHIIeM BIJ;Ollb OCIIX IJ;O 6JIII2Kaiiwe,H 'npoBO~oq~H 

•- • ~ ; 1_ : _ ' ( • ' • ·: :. ~; ', ~, , I '·• • ·,· , , • ·, ',.' , ,: ' ; > ; ' 

-·xo. . . .... · 
B )l;aJibHeiiw'e~ npe.irroharaeTCJI:. . ,·' ' . 

• . i , ; , , • • c" • ~ • • < ~ J 1 , 

• ·np~~orr~qK~·~asnomira~;cH ~t;>.con~;Il:o'ioqHo; 

e 3~cpeKTHB~ocTb ~J;eTeKTOpa paima 100%; .·. 
'··. '.. ' . '• .. , .. .._; 

e TpeK'.rrp~MOII: II 0/];IIHi '· ...• ~ -

' e BeCb 0Tpe30K, coe/];IIHHIO~IIH TpeK II'npoBOJIOqKy no KpaTqaHWeMy f>aC

,CTOliHIIIO, .Jie2KIIT B o6JiaCTII KaMepbi C pall;IIali,bHO pacnOJI02KeHHbiMII 
. curr9B~MII iuiHIIJIMIIi . , . ·'· :;·I~ ~-

\, ~ 

• none~eqil~ii ·~~~cpy~IIeii arre~~~oH~B npeH~6pe.raeM; .. 
'''' ''I I :,• 

• • • • ' • , - , . t .~r • ""~ , . • . u 

e y- KOOpiJ;IIHaTa ~eHTpa pacnpeiJ;eJieHIIll'llaBIIH'IIliii OIJ;IIHqqHOII Jia-

ImHbl he2K·II~-~ To.'rKe rrepec~.'rei!IIJI npOBOJIOqK~ II 'i:rpHMOH; coe/];IIHJIIO-

n;eir Tp'kK II.ripoBOli'c;qi<y no ~p~i:qaiiiueMy paccTOJIHHIO;' ' ' 
. . • : • '; . '':' - < • ~ 

• naBIIHa paBHOMepHo oxBa~biBaeT npoBorroqKy, (x;II Y. Kqop~J;IIHaTbi;rra-
. BIIHbi II npoBOJIQqKII COBrtaiJ;aiOT); ;F . 

,. ' 

• .. ;pe~J;~cTopii~ ( npoc:rpaHc~~eHHo~' picn,o!lo2K.~l!I.Ie) TpeKi Iiei:rd~:~ecT~a; 
_ .- • w ••••••• : ••• --~-~ •••• _,_;,._,~·~~- ·-l ._ •.• •. , .. _~--~-,~,_::._,•_,;.; ,.,,. .~:r;rt·· 

. e'II:JBe~T,eH MOMeHT nponeTa ~aCTII~bi:qepen IJ;eTeKTOp.:• 'i'• :< ·'\ 

0TK~OHeHIIe OT nepeqiicJieHHbiX ycJIOBIIH BliiiJieT Ha TOqHOCTb onpegene

HIIJI KOOpiJ;IIHaT, HOB gaHHOH pa60T~·a'i'II ~OIIpOCbiH.e· pac<;MaT,piiBaiOTCJI,-
···'-~"~ .• ~~ . , . . ,.., -~'"'·" · .. ;;r, ;" .• , .. · ·' 

. ·~\:,;~O~pa~if'ii;~a~~ Iia ToqJ!'o'~'~b··.~npe~eJieaHJi"'·' ·' 
\:.. • ' ~ ' ' ' "-- ~ ~ ' ' .t } . ' - . ; ) : -

. X KOOp;JJ;HHaTbl, , ... 
~ ·;_· , -:-: ~·<·L ,;;..• ;·,; 

' P~c~MOT,piiM'o():bJ:qH:o ncri:ciribpY~Mlriitnoco'6 onpe~eJieHIIJI XK~op~IIHiiTbi 
·( KoopgiiHaThi: B :Ha:ii:pa:BneHIIII, ·rrepn'~~AIIey~JipHoM npoBorroqKaM ), ~ KaMepe, 

, · ;pa6oTaroill.eii :B. AP~iicpo~oM · pe2KIIMe. ·13 .. TaKoii. KaMepe peanbHo •IInMepJieMaH 

- Berriiq1ma-'- 3TO Bpe:M~ 'Me2KgjTMoMeHTO~ npoxo2Kg~HIIJITpeKa ..repen ~J;eTeK
~op U 1:fOMeH:r'OM.J?~Bil:r'~ffi.JI~BIIHbi B6liii3,II npOBOJIOqidr;:B paMKaX nepeqiic
·rreHHbiX•npe~~o~o)r{k,HII~·; 3Hrur .CKOpo~~b iJ;peJi<f>a arreKTpClH()B'B :JaBIICIIMOCTil 

oT 'M:ec.Taii 'cBoiicTri:-ci>eA~ii M:o2KHo pac~'IIITa;;b KJ>aT'Iaillliee.,paccT<>HHIIe 
Me2KAY. Tp'eK~M ~· npoB~liO~KOii ·.~. d~ ·. p~BH~e;/];JIIIHC :oTpe3Ka !{A (piiC.1)' 

Ecmi oTcyTcTByeT il;ono~iuiTerrbHaii IIHCpopMa~r1:JI;napaMeTp d npnHIIMaeTcJI 
\ 

:-,',;--~~;-~-.. ~~~; ;·.~~: :~~• ~.Y . 
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:Ja KOOpiJ;IIHaTy Xo TOqKII nepeceqeHIIJI TpeKOM nJIOCKOCTII IJ;eTeKTOpa (z =0). 
PearrbHaH Koopll;IIHaTa .r

0 
paBHa . . ' . •.. . .. " . · -· 

xo ~ ±(d + ~x), (1) 

r,u;e ~x-orhH6~~ onpeAeJieHIIJI KOOpiJ;IIHaTbi ;. ,,. 
· 3HaK ± noJIBJIJieTcJI m3-na "npaBO:.:.rreBoii" Heonpe~J;eJieHH()cTII rrorro2KeHIIJI 

ToqKii I< oTHocnTeJibHO ripo.SorioqKII. • ,!l;arree npegnoriaraeM:, qTo aToT Bonpoc •· 

pewa~Tcir ~Tp;enbHo.• . ·. ' 
Kpa;.faH:rnee paccTo.RHHe '(d) Me2KAY npHMbiMII __:_. ecTb grriiHa IIX 

o6mero nepneHAIII{yriHpa:'AHMIITIIqecKaH reoMeTpiiJI'B npocTpaHCTBe IJ;aeT 

Bbipa2KeHIIe ,IJ;JIJI Kpa;qaJiwero · paccToJIH:rur Me2KAY HenaparrrreJibHbiMII npJI~ 

MbiMII:, 

:. '· .... ·;: (2) 

r/];e, rl = {0, 0, 0} II T2 = { Xo, 0, 0}-'-- paiJ;HYCbi-BeK~Opbi ToqeK 0 II C; 
ar = {sin19cos<p,sin'!9siri<p,COS'!9}II a~= {0;1,0}- HanpaBIDIIOI.UIIe 

BeKTOpbi TpeKa II ocii' y.'. . c .· • • .~ . 
'9:IICliiiTellb gpo6II - eCTb: CMeWaHHOe ( BeKTOpHO;:CKallllpHOe), a :JHaMeHa-. 

Tellb - BeKTopHoe npoii:JBegeliiie. B ccpepuqecKIIX KOOpiJ;IIH~;ax A~Ji Ha~er~ 
crry<laH BbipaiKeHIIe (2) iiMeeT BMIJ; · 

d = , . Xo COS '!9. ; > · = · ; ,, L· Xo ·-

. J. co.s2 '!9 + sin2 .-a cos2<p J1 + tg2 '!9 cos
2 

<p 
,. - ~ ~ ~- ' ·' ,, 

(3) 

~ ~ ; 

0wii6Ky II:JMepeHIIJI X KOOpiJ;IIHaTbi YIJ;06HO npegCTaBIITb B B~ge,_. 

. b.x (x0 - d) . ·. · 1 
C!', ··-· ' .;_ 1- . . 
. ~- xo ~ . J1+tg2 '!9cos~<p 

(4) 

C . y~eTOM .. qeTHOC,TII; II. CIIMMeTpiiii .ct>YiiK~~~. d( '!9, <p) ~a pnc:2 ~p~BegeHa 
:JaBIICIIMOCTb ~xfxo TOJibKri)l;JIJI yrnoB (0°,.< <p, '!9 ~ 75°), 

1 

IlpH 6orrblllliX 
yrrrax ciiJibHO Bonpac;a~T ~orriiq,ec;Bo: cp~6o~asiuiix ~p~mon~'ieK H: :~rik~a 

' ' • • ,< ' '· ,• • { • ' '.' i t .: ' :. > ; ~ • .' • ••• •• ' • 

yqaCTKa BIJ;Ollb npOBOJIQqKII, Ha KOTOpOM B03M02KHO pa3BIITIIe JiaBIIHbi. 

. .• B ycnoBIIJIX pasHoMepHoii narpynKII ll;~;~~T~J>a npu ogii~d~~oM cp~6a> 
TbiBaHIIIIHpOBOJIQqKII; lxol ·~ sj2 'II ir~ Teopiiii B~pOH~HOCT~;·CT~~~~P,~HOe 
OTKJioHeHIIe 0' i~ = S / .J].2. · · "· · ·· :::·. · ., · . 

Cpa6aTbiBaHHe HeCKOJibKHX npoBoJioqeK B ~J;eTeKTope ~J;aeT ·~onori
HIITeJibHYIO liHcpopMa~HIO 06 yrne HaKJIOHa Tpe,K~ ( '!9) II no:JBOIDieT ynyq

WIITb TOqHOCTb onpe~J;eJieHIIll X KOOpiJ;IIHaTbi, TaK KaK x0 /d = X~jdi =canst, 

3 



a IIH1JopM~IIIO C Ka)K)l;OM rrpOBOJIO'IKII (i}MO)KHO paccMaTpiiBaTh KaK Hena

BIICIIMOe II::lMepeHIIe X KOOpp;IIHaThl. .I(mr CliJ'lrui cpa6aThiBaHIDr HCCKOllhKIIX 

rrpOBOliO'ICK KpaT'laMrnee paCCTO.!IHIIC )l;O i-ii: 1Ip0BOJIO'IKII ( di) MO)KCT fihiTh 

6orr~rne S /2. 
Q6naCTb IIpHMeHHMOCTH 1JopMJllhi ( 4) orpaHII'leHa JCliOBIIeM: TpeK 

p;Oll)KCH rrepeceKaTh 06JiaCTh OKOJIO, 1IpOBOliO'IKII C pap;IIaJihHbiM. paCITOJIO)KC

HIIeM CIIJIOBhiX JIIIHIIM, nTo cooTBeTCTByeT nHa'ICHII.!IM d< mi~[L, S/2]. B 

rrpOTIIBHOM CliJ'lae liJTh p;peii:1Ja ::lliCKTpOHOB CIIllhHO OTllii'laeTC.!I 0':[' KpaT

'l:aMIDero paccTO.liHII.!I OT rrpoBOJIO'IKH p;o TpeKa. B MHoronpoBorro~HhiX npo

nopu;IIoHaJihHhiX KaMepax o6hi'IHo L > s; a B KaMepax, pa6oTaio'miix B p;peii:-

1JoBoM pe)KIIMe, L MO)KeT 6hiTJ, B HecKOllhKO pan Mel!hme S. 
Bh!rne npiiBep;eHHhle paccy)Kp;eHII.!I o TO'IHOCTII onpep;erreHII.!I x Koopp;II

HaThl OTHOC.!ITC.!I K CliJ'laiO, KOrp;a IIMCCTC.ll BpeMCHHOM Tpiirrep, H II:JMep.s:

e~s.s: BpeM.s: p;peii:1Ja nepBII'IHhiX · nrreKTpoHoB B KaMepe. Ecrrii perncTpiipy

roTc.s: TOllhKO HOMepa cpa6oTaBllliiX 1IpOBOliO'ICK, TO KOOp)l;IIHaTa X onpep;e

JI.!IeTC.!I c ornii6Koii: ±S/2 II ax= SJVf2,. 
' > • 

4. OrpaHlPieHHe ua TO'IHOCTb onpep;eneHH.H y Koopp;H

aaTbi (Bp;OJib npoBOJIO'IKH) 

B npoBOliO'IHhiX ran~pa::3p.llp;Hh~X geTCKTopax Koopp;IIHaTa B)l;Ollh aHO)l;HOM 

npOBOJIO'IKII ofihi'IHO onpep;ell.!ICTC.!I: 

:- II::l aHaJIII;_)<;L_ :f3peMeHHoii: IIJIII a111IliiiTyp;Hoii: xm1JopMaiJ;IIII c o 6oiiX 

KOHD;OB npoB,OliOSKII; 

- II::l aHaJIII::la aM~liiiTyp; CIIrHaJIOB, IIHp;JD;IIpOBaHHhiX Ha OKpy)KaiOIIJ;IIX 

npOBOliO'IKJ ::lliCKTpop;ax: 

To'IHOCTh II::lMepeHII.ll B rrepBOM crry'lae onpep;err.s:eTC.!I CBOMCTBaMII.lipOBO

liO'IKII II BO::lMO)KHOCT.!IMII IIC.ITOllh::lJCMOII annapaTJphi, BO BTOpOM - napaMe

TpaMII OKpJ)KaioiiJ;IIX ripoBOJIO'IKY ::lliCKTpop;oB, BO::lMO)KHOCT.!IMII annapaTyphl 

II MCTO)l;OM o6pa60TKII IIH1JOpMaiJ;IIII. 

'· B o 6ou~· crry'l~X 'rip~ HaKJIOHHOM npoxmKge:Hnii Tpeia 'Iepen geTeKTOp 

.B03HUK~CT g6~o~HIITC~hHa.JI OllliifiKa B U::lMepeHUU. KOOpp;l~HaT. 0Ha CB.!I::laHa 

C TCM, _'ITO BM~,CTO KOOpp;MHaTbl TO'IKU 0 (y = 0) U::lMep.s:eTC.!I y KOOpp;IIHaTa 

MeCTa panBUT~.!I JiaB~Hbl Ha 1IpOBOJIO'IKC. .· ·,.'; .: ;, ' 

Ornn6K~·ilnMepeHn.ll y Koopp;IIHaThi (6.y) paBHagJ!nHe oTpenKa·CA Ha 

puc. i II oripep;err~efc~ Hn ypaBHCHII.!I, IIMeroru;ero B c1Jepii'ICCKUX. KOOp)l;IIHa-
,,. 

Tax BIIA 

6.il( ctg
2 '!9 + cos2 cp)- 6.y2x0 sin cp cos cp + (x~ - d2 )sin2 cp = _0, ·;(5) 

4 

~ 

l f' 
r"' 

'~ 

I 
!, .. \ 

lj ,, 
) 

rge d = K A - KpaT'lruurrnee paccTo.s:Hne Me)K;o;y TpeKOM u rrpoBOJIO'!Koii: (3). 

YpaBHeHne ( 5 )\rMeeT perneHne 

A .rosin <p cos cp 
u.y= 

ctg2 '!9 + cos2 cp 
{6) 

lin :3Toro Bbipa)KeHII.ll BII)l;HO, 'ITO Heo6XO)l;IIMO paCCMaTpiiBaTb o6ru;:nii: 

crry'l:a{r HaKJIOHHoro rrpoxo:.K;o;eHirn· TpeKa 'Iepen Kauepy. TaK KaK rrpn rro

BopoTe Tpl'Ka TOllhKO B O)l;HOI'i li~OCKOCTII J" = 0 Illlll y = 0 ( <p = br /2. 
J..~ = 0.1, 2 ... ) u;eHTp Mt'CTa panBIITII.ll JiaBIIHhl COBITa;o;aeT C TO'IKOM C Ha 

pnc.l u 6.y = 0. 
Ornu6Ka nnMepemm y,.rmop;o;nHaThl MO)KeT. npnHIIMaTh nHa'lemm ±l6.yl 

nn-na He'leTHOCTH 1>YHKIJ;II~I 6.y(<p. i.l) no yrfiy cp. llpegrrorrarrur, 'ITO Borrpoc 

HeorrpegeneHHOCTII yrna ,P peniaeTc.s: oTgerrhHO, Iiapuc.3 rror.:anaHa naBncn

M<><Th D_y( lp, '!9) B e)l;HHIIIJ;aX J.'~ TOllhKO gll.!I.JrliOB, npep;CTaBJIHIOID;liX rrpaKTII

'lt'CKHii IIHTepec. 

Cpa6aTbiBaHHe. HeCKOJibKHX. npoBOJIO'leK ... B OTli~I'lne OT _cxiTy~nn 

C .1: KOOp)l;IIHaTOM, OliUCaHHOll B panp;erre (3), l.IHmKeCTBeHHoe. cpafiaT~~a

HUC 1IpbBOJIO'ICK rrpu IICliOJlh::lOBaHIIH TO~hKO UH1JopMaiJ;U~I, liOliJ'laeMOI~, ~ Ka

TO)J;HhlX liOBepXHOCTeU IIHII C IWHIJ;OB 1IpOBOJIO'leK, He liO::lBOll.!Il'T JliJ'llllHTh 

TO'IHOCTh onpep;ell~HIIH y IWOp)l;IIHaThl. ·TaK KaK ~Jill panHhlX 1IpOBOliO'IeK i 
(pnc.4) UMeeM pa:3Hhll' :3Ha'IeHIIli yi, a IICTUHHa.II I.:OOll;:J;IIHaTa MPCTa rrepece

'leHII.!I TpeKa II liJIOCKOCTII'.:: = 0 He paBHa ycpep;HeHHmdJ :3Ha'll'HUIO yi. 
To'IHOCTh MO)I{Ho·yrry'rrnnTh, ncriorrhny.s: gononHnTerrhHyio u~1JopMau;xno 

06 X KOOp)l;IIHaTe II TOT 1JaKT, 'ITO TO'l:Ka 0 Jie)KIIT Ha IIpHMOH, COCWUIH

roru;eii: UeHTphl MCCT panBl!TIIH rraBIIH Ha npoBOJIO'l:Kax. llpu aTOM Olllll6Ka 

onpegerreHIIH y ~oop;o;nHa.Thi paBHa 

6.y = 6.;r tg 4• = 6.x(yi - yi+I )/ S. (7) 

rp;e 6.x onpeiierr.s:eT(;H Bhipa)KCHIIeM(4). 

06JiaC~b npHMeHHJ\w_cTH~ B-MHoronpoBOliO'IHhiX rrporropu;noHaJibHhiX 

KaMep~x o6hl'IHO S < L; -~r HaKrroiiHhln: TpeK Mo:a~eT rrepeceKaTh ~c'JHhl 'IJB

eTBnTeJihHoc-i-~r HeCKOJihKIIX rrpoBq~O'ICK. <l>opMyrry ( 6) MO)KHO rrpin.IeHIITh 

TOllhKO )l;liH rrpoBOliO~~K; Koriia ~peK rrporne~ H<t paCCTOHHim < S /2 OT rrpo

BOrro~IKII (B ::lOHeC,pagnarrhHhliiii cii:noBbi~~I~ llliHllmm). Upn He BhlliOJIHeHIIll 

3Toro ycrrOBliH ITJTb gpeii1Ja rrepBII'IHhlX m:ieK'l'p?H:os B~()llb CirliO~hL'C llliHIIIi 
MO)KCT CilllhHO OTliii'laThCH OT- KpaT'laiirnero paCCTO.!IHIIII Ml':.KAJ .TpeKOM II 

npoBoJIO'IKOn. B aToM cny'lae MeCTO pcihBx~TIIH JiaBIIH ~pn6JIII)KaeTC.ll K TO'l

KaM nepece'ICHII.!I npoeKIJ;IIII TpeKa Ha IIJIOCKOCTh = = 0 II IIpOBOJIO'Il'K ( TO'IKII 
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X 
Puc.l. IlpocTpaHCTBeHHoe pacrroJIO)KCHHe p;eTeKopa u TpeKa. 

X, y, Z- p;eKapTOBa CliCTCMa KOOpp;HHaT, r, r.p, '19-c<J>epH'ICCKaJI CliCTCMa KO

opp;HHaT; OK- TpeK, CA- aHOp;HaJI rrpoBOJIO'!Ka, 0- Ha'IaJIO Koopp;riHaT 
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Pnc.2. 3aaucnMOCTh oum6KH u:JMepeHli.!I Koopp;nHaThl x oT umpoThl n 

p;o;IrOThl (r.p, 1?) TpeKa, rrepeceKruow;ero p;eTeKTOp (B ep;nHnn;ax xo) 
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Pnc.3. 3aBncn:MocTh own6KH imMepeHn.!l Koopp;nHaT~: y OT wupoThl 11 

p;onroThl ( r.p, '19) TpeKa, rrepeceiruow;er6 p;eTeKTop ( B eAuk~n;a:i x(i )' 
. ; ' c < • • ' '~ 

.. xi.+l 

U) 

1 , 1- '<t :-..:.;.. , xt 

· PucA. IlpoeKIJ;Il.!l TpeKa. Ha rrnocKOCTh aHOp;HhiX rrpoBOJIO'IeK(z = 0) 
p;JI.!I cnyqaJI cpa6aThiBaHH.!I p;Byx rrpoBOJIO'IeK. xi - Koopp;uHaTa i-ii_aHop;HOH 

IIpOBOJIO'IKH, yi- KOOpp;HHaTa MCCTa pa3BHTU.!I JlaBliHbiHa i-H IIpOBOJIO'!Ke, 

OTf-npoeKIJ;H.!I TpeKa 
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, Tf II T{+l Ha piic.4), oum6Ka II3MepeHIIH y KoopJ:IIIHaTh! yBenii'IIIBaeTcH II 

onpC}:ICJIHCTCH Bh!pa:lKCHIICM 

f}.y = x 0 tg c.p. (8) 

IIpaKTH'IeCKHe TPYJ:IHOCTH. PaHee paccMaTpiiBancH II)I;eanbHhiH Bapii

aHT - ~O'IHO II3BCCTHhi KoopJ:IIIHaTh! MCCTa pa3BIITIIH naBIIHhi. B peanbHO

CTII X KOOp):IIIHaTa II3BCCTHa- aTO nOJIO:lKCHIIC npOBOJIO'IKII, a y KOOp}:IIIHaTy 

HC06XO}:IIIMO II3~CpHTb. 

0TMCTIIM HCKOTOph!e TPYJ:IHOCTII, BCTpe'IaiOII(IIecH Ha npaKTUKe npii II3-

MepeHIIII KOOp):IIIHaT TpCKOB 'IaCTIIIJ; B npOBOJIO'IHbiX KaMepax no UH)I;YIJ;II

pOBaHHhiM;Ha KaTO}:Iax cnrHanaM. 0}:1IIHO'IHaJI naBIIHa Ha aHO}:IHOH npOBO-. '.: '. ,_.. .. ' 

noqKe IIHAYU:IIpyeT ciirHan .. Ha. yqacTKe KaTO)I;a c nonepe'IHbiM 'Pa3MepoM 

~ 2L. (1, .:2]:. PaccToHHIIe OT aHOJ:Ia J:IO KaTOJ:Ia ( L) B .TIIIIII'IHbiX KaMepax 

2 - 81ViM:: ,rian!=>Heilwee ero yMeHbiiiCHIIe npiiBOJ:IHT K noTepe acpcpeKTIIBHOCTII 

II3-3a HCJ:IOCTaTO'IHoro KonnqecTBau;eHTpoB nepBU'IHo:ii IIOHII3aiJ;IIII. PaccTo

Hiure MC:lKJ:IY aHOAHbiMII npo:Bono'IKaMII (S) B KaMepax 0,3--" 10MM. Cne}:lo

BaTenbHo, J:IITH cnyqrur cpa6(1TbiBamm N npoBono'IeK IIMeeM :He MeHee N Ha

no:lKeHHhiX pacnpe}:leneHIIH c1rrHanoB Ha KaTo}:le (Ha npoBOITO'IKe B03MOJKHo 

HCCKOJibKO IJ;CHTpOB nkii~~o6pa30BaHIIH). ffiiipiiHa Ka:lK}:\OrO pacnpep;eJICHIIH 

· 60JibiiiC pasTo,H~IIH MC:lKJ:IY HIIMII, KpOMC aTO~O BCJIII'IIIHa 3ap~}:la naBIIH, II 

CJIC}:IOBaTCJibHO, CIIrHana, IIHJ:IYIJ;IIpOBaHHOrO Ha KaTO}:Iax, MO:lK~T OTJIII'IaTbCH 

B HecKonbKopari [7, 10]. Bc'e ~To 3aTpm:a:'Jl:eT.onpeJ:IerreHIIe Koop~IIHaT u;eH-

TpoB pacnpe)l;eneHIIH IIHAYU:IIpoBaHHoro ciirHana. . . 

Ho J:la:lKe;pewiiB Bee npo6neMbi c onpe}:leneHIIeM. KOOpJ:IIIHaT naBIIH, no 

IIHcpopMaiJ;IIII, nony~eHHo:ii c op;Horo J:ICTeKTopa, Henb3H oTnii'IIITb cnyqa:ii 

npOXO:lKJ:ICHIIH TpeKa ITO}:\ yrnOM II cpa6aTbiBiuriie HeCKOJibKIIX npOBOJIO'ICK OT 

MHOrOTpeKOBOrO C06h!TIIH. 

5. 3aKJIIO'IeHHe 

B nonHyiO own6ey II3MepeHIIH Koop}:lnH'aT B. ra3opa3pHJ:1HbiX npoBonoq

HbiX KaMepax .J:IaiOT BKJia}:l OIIIII6KII, BbiDBaHHhiC npiiHIJ;IIniianbHbiMII II TCXHH

'ICCKIIMII llpii'IIIHaMII. 

liepBhiC OIIIII6KII HeycTpaHIIMhi, OHII IIMCIOT cny'IaiiHhiH XapaKTCp II B03-

HIIKaiOT:' 

. - II3-3a CTaTIICT~CCK~H cpnyKTYaiJ;IIII KOJIII'ICCTBa II pacnoJIO:lKCHIIH MCCT 

nepBII'IHOII IIOHII3aiJ;IIII Ha TpeKe; 

- II3-3a nonepe'IHOH }:IIIcpcpy3IIII aneKTpOHOB npii npOXO:lK}:ICHIIII IIMII 

paCCTOHHIIH }:10 npOBOJIO'IKII; 

,8 

- II3-3a npo6era nepBII'IHhiX aneKTpOHOB (6-aneKTP?HOB). 

C pa.3BIITIICM. MCTO)];IIKII II ycoBepweHCTBOBaHIIeJi.r 'arrnapaTyphi BKJia)l· 

TCXHII'ICCKIIX cpaKTOpOB B o6myiO OI~III6h.J' II3MepeH.IIH nOCTOHHHO yMCHbiiilt

CTCH. TexHII'ICCKIIe npii'IIIHbi qame npimOJ:IHT K cucTeMaTII'ICCKIIM own6KaM, 

CBH3aHbiM: 

- C TO'IHOCTbiO II3rOTOBJICHliH )l;CTCKTOpoB; 

-- C TO'IHOCTbiO, C KOTOpOH II3BCCTHa TOTIOJIOriiH :lJICKTpii'ICCKOronoJIH 

UJIH CKOpOCTb }:lpeiicpa :meKTpOHOB; 

c TO'IHOCTbiO anrrapaTypbi, ucnonh3yeMOll ]l;IDI ImMepeHnH BpeMemr II 

aMniTIITYJ:Ibi; 

··~· C. B03MO:lKHOCTHMII IICnOJib3YCMbiX CpC)l;CTB II MCTO)l;OB o6pa60TKII 

IIHcpOpMaiJ;lUI. 

K nepeqncneHHbiM own6KaM Heo6xo;ItnMo }:lo6aBIITb paccMoTpeHiihle s 

}:laHHOII pa6oTe OIIIII6KII 3a cqeT reo:r,IeTpii'ICCKOro cpaKTopa - HaKJIOHHOrO 

npoXO)I{,[~CHIUI TpeKa. 8To OIIIII6KII CliCTCMaTII'ICCKOrO TIIna, OHII HeycTpa

HIIMbl, CCJIII IICnOJib30BaTb IIHcpopMaiJ;IIIO TOJibKO C O;IJ;HOll Kru.Iephl, HO IIX 
, . ~ · . · r . f 

M0:/KHO y~recTb IIJIII YMCHbiiiiiTb, IIMCH npocTpaHCTBCHEfYIO II BpeMeHHyro IIH-

cpopMaiJ;UIO 0 TpeKe II3 m>yrux liCTO'IHliKOB. Hanpu~i:ep, ';n;llli cnj.qaJI, OIIIICaH

Horo B pa3J:ICITe3, 3HaJI yrnh! npOXO:lKJ:ICHUH TpeKa "Iepea;n;eTCKT?P UII3MCpim 

BpeMH }:lpell:cpa aneKTpOHOB: 1m:lKHO pacc'IIITaTb na'npruiiy ~.!": IIJIII, Hanpii

Mep, npn onpe;n;eneHIIII Koop}:ln~aTbi B)l;OJib npoBono~rKn (paa)len 4f il'pn'Mep

Hoe 3HaHIIe ;!~ KOOp}:IIIHaTbl no3BOJIHCT 3Ha'I1iiTCJib~O yny'IIIIIITb TO'IHOCT•b 

onpC}:ICJICH1iiH y KOOpJ:IIIHaTh!. 

IIpn ncnonbnoBaHnii cncTeM II3 HecKonbKn:x cnoes npoBono'IHh!X KaMep 
• ~' < " 

yny'IIIIIITb TO'IHOCTb orrpe;IJ;CJICHIIH napaMeTpOB TpeKa Ji.m:>Kuo, BhiUOJIHIIB H:e-

CKOJibKO IJ;IIKJIOB Bbi'IIICJieHni'r. IIepBoHa:<IaJibHO ~'rpy6o"' Haxop;HTCJI :r u y Ko

opp;nHaTbi TpeKa B Ka'r~p;oM J:leTeKT~pe II 'rio ~nM or,rpep;ennioT~H yrnoBh!~ 
napaMeTpbr TpeKa. Ha BTopoM aTane c y'IeToM np~cTpaHcT~einioro pa.cno

no)l{eHHH· TpeKa YTO'IIIHIOTCH ero KOOp}:IHHaTh! B Ka)l{)l;OM ACTCKTope U pac

C'IHTbiBaiOTCH yTo'IHeHHbre yrnoBbie napaMeTphi: KomrqecT~() u;uKno,B onpe

)l;enHeTCH Tpe6oBaHneM K TO'IHOCTII onpe;n;eneunn npocTpaHCTBeHHoro nono-

)I{CH'rrH Tp~Im. . , ' . - . , ' ' 

Xopoiiine pe3yiTbTaTbi • npu o6pa6oTKe nucpopMau;mi c HCCKOJib-

KIIX KOOpp;IIHaTHbiX
1 

)l;eTCKTOpOB )];aCT UCnOJib:JOBaHIIe MCTO)l;a HeiipOHHbiX 

eeTCH (11, 12], KOrp;a O)l;HOBpCMCHHO CO 3Ha'ICHIUIMII KOOpJ:IUHaT B Ka:lK)I;OM ):IC

TCKTOpe YKa3biBaCTC.ll II HaiipaBJIJIIOII(IIII BCKTOp TpeKa, n03BOllliiO~IIIvi TO"'

HCe onpep;eJIHTb KOOp)I;IIHaTbi TpCK~. B COCC)l;HIIX. )l;CTCKTOpax. 

Pa6oTa no;n;p;epLimHa Poccnii:cxm.{ cpo:H;n;oM- cpyu)l;aMeHTCUibHhiX nccne)l;o-
, ~· ' ~ ~ " t i ~ 

BaHIIII B paMKaX npoeKTa. 97-02-17346: . . -
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