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1 . BBEAE H\.1E 

KOHCTPYK~ ~A 101 np~H~~n Ae~ cT B~A Me300nT~4eCKor o ~YPbe- M~KpoC

Kona IM¢MI AnA AACPHO~ ~oT 03Mynbc~~ onH caH~ B 1 ' , B 2 ' paC CMOT 

pe Ha CB A3b MC~AY pacnono~eHHeM B npOCTpaHCT ae n pAM~X cneA OB 4ac 

TH ~ a AAepIIO~ ~OT03MYIlbCHIo1 101 C~rHaJlaMIo1 Ha BblXOA e MellM. n OKa 3aHO, 

4T O Clo1rHanbl Ha BblXOA€ 11¢lM cOAep~a T Io1H<!JopMa~lo1to 0 z -KOOPA I1 Ha Te 

n pAMo r o cneAa 4aCTH4bl. BB e Ae HHaA B 2 ' CI1CTeMa KOOPA Vl Ha T 10 ,,, 1 
n03BOJl AeT oT06 p a 311Tb n OJI HYla I1H<!JopMa4~1O 0 npOC K411101 npAMblx CJl eAOB 

4 aCTHll ri a nnOCKOCTb 7." 0 B npeAen ax n OIlA 3pe HI1R 11ellH. B YKa 

3aHHO~ CI1CT eMe KOOPAI1 I1<lT B~XOAHble Cl1 r H;) Jlbl n p AMblx c neADB 4 a cT~ 4 , 

0 6 pa3Y lO1I411X flAep~loe 03aVlMl)Ae Vi c T B t.1e l"c06bIT Vle " l, n DlKaT CA Ha CI1HY 

COt.1AY· 

B AaHHO~ p~60T~ pa ~C MOTpeH TaHreH cH~G a Jl rO pl1TM nD t.1C Ka nACp 

HblX B3aIo1MOAe~CT BVI ~' no c~rHanaM , I{O T opbl e perlo1c TPIo1PY KlTC R B6n~ 3V1 ¢O 

KaJlbHoi1 OKPYlKHocn1 r1f!lH. On~caHa c xeM a AB~)f(eH~A K ap e , KI1 HdlH AJlA 

peaJl~3al(~VI T<lHrellCHuro anropl1TMa nOVI c Ka C06~1101~. KpOMe 3 Toro 

113nOl!<e H anrOpl1TM npAMoro Ha6nIOA E'HIo1 A C 06blTI1~ a AAe pHO~ ~oT o3Mynb

CH~, KOTOPbl Vi He TpeGyeT pcrHCTpa 4 101~ Cl1r HanOB Ha BblXOAC H¢M OT 

OTAenbHblX cnCAOB 4oJcn1l~. !3 3aKll104eHI1 11 A a Ha Ol(eHKa 6 blC T pOAeVicT a HA 

HellM AnA YKa3aHH~x A BYX on r OOVITMOB n o~c Ka C06b1TVlVi B AAe pHO~ ¢O

T0 3My nbOll1. 

2. TAHrEHCHbl.i /\nrOPIHM nOl-1CK /\ C0 6bIHHl B r1!1lM 

OnI1 C blaa eM~~ aIlrop~r M U T HO CIo1 T CR K T aKoVi KOHCTPYKl(HM M$M, Ko rAa 

Cl1r HaJl Ha BWXOA~ HeM ~4MT~Ba~T T o n bKO B npe A e Jl a X Y3 KO~ KOIlbl( e 

BOi1 30Hbl I:lGnl1311 q'UK<lnblhJi1 OKPYlKHOCT~, np~ 3 T OM lJJ MPM H Cl Kon b~eao~ 

3 0 Hbl paSHa pa3pCWCIII~iO CMCTCMbl no paAHaIlbHO~ KOOPA" HilTe tlp. 3TO 

0 3 Ha4cJCT, 4TO perl1lTpMPYiOT I1H$oPMal(~O 06 o pHeH T a 4101H n pAMbiX cne

A oa 4 ac T Io1I.\, npOxOAAll\Io1X 4cpe3 4 eH TP n onA 3pe HMA MellM':3 ' . 
aCCMOTpeHI1C ToJ HrCHC lloro an r Opl1TMa Ha4 HeM C npOCTe~wero cny

4 aA. KOrl1a Bce CnCAb! ll cJC T Hl\ HaXOAA T CA B MeA VlaHHoi't n ilOCKOCT H 

3MYJlbCI1Vo Z" O. Ha PI1C . 1 AFlHW CHC T eMa KOOPA~HLlT x , y , CBfl 3a liHaA 

C AAepHo~ $OTo3MynbcVlc~ . 11 n p HHATwe 0 603Ha4eHVlA. 

nOKa3a H~ n pocMaTp~BaeMaR 06n a c Tb AAepHo~ <!JOT 03 MYIlb C ~ H ~ n o ne 

3peH~ A M~M C l( eHTpOM B T0 4 Ke I x~ Yc / . C06b1T He C Bepw~H o~ B T04

Ke /xo' Yo I COCTO~T 1013 4e T wpex n pA M~X c neA oa , ~AYll\~X n OA yrn a MM 

chI' ch~ , ' 04 t< OC I1 X. B np0 4 e cce cKaHHpoBaHVlA none 3pe HMA°:1 
11 MellM nepeMell\a~T OTHOCM Ten b HO RAepHoi1 <!JoT 0 3Myn bc Io1V1.© O61.e.wmeJIBWA HHCTRTYT Jl,AepllWl:: HCCJIe,AOBa.JiBA .IlY15Ha. 1985. 
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y PMc.l. CHCTeMa KOOPAH Ha T H 05 0 3 Ha
4eHHR, HC nOJlb3yC~1bIE: B -r .:1 I1 T'<?1f (' 1I0 ~1 

aJIrOpH 'l'~1e nOHCKa C06bITI1H.Yll 'I , I'"J 
(Xc,yJ 

~nA 3¢¢eKT~BHO~ pean~3a~~~ 

On~C~BaeMorO anrOp~TMa CK aH ~ pO Ba

HHe npOCMaTp~BaeMO~ 06nacT ~ npOH3

BOAftT ABa)l(Abl. CHa4ana '1 HCIlopM al1~I() 

o npftM~X cneAax 4aCTH~ C4HTWBa~T 
oI B ~HTepBane yrnOB 77 14 < 1> < 3 rr 1.\ 

o Xl X nYTeM nepeMell1eH~ft nom'! 3pellHR 

BAonb OC H x np~ ¢HKc~poBaHHoM yc.Ase coceAH~e n~H~~ CKaH~pO~a 


H~fI OTCTOAT APyr OT APyra Ha Ben~4~HY tW. 3aTeM ~H¢Opl~ al.l~1O 

C 4~T~BaIOT B ~HTepBane yrnoB - 77 / 4 <:: d) ~ rr / 4 nepeMeuteHHC M nonA 
3peHHA BAonb OC~ y npH ¢~Kc~pOBaHHOM Xc .War Me )l(A Y ABYMA CO CCA 
H~MH n~H~AM~ CKaH~pOBaH~A paBeH 4x. Ben~4~Hw 4x ~ 4y B 06.~M 
cnY4ae 3aB~CAT OT ycnOB~~ npOCMOTpa, HO, KaK npa BHn o, OHH H 

Mor YT npeBblwaTb AHaMeTp nonA 3peH~ft M¢t1. PaCCMOTp~M nO/:lP06HO 
TonbKO nepBbl~ 3Tan cKaH~pOBaH~ft. 

Bo BpeMft nepeAB~)I(eH~ft nonft 3peH~ft OTHOC~TenbHO AAepHO~ ¢o

T03MynbcVo~ i -~ cneA 4acT~Llbl nepece4eT l.IeHTp nonft 3PCHHA. ecn~ 


B~nonHeHO ycnoB~e 

y = tg rh . . (x i - x ) + Yoc 1 C o . /1/ 

B 3TOT MOMeHT BpeMeHH B03H~KHeT c~rHan Ha BblxOAe t1i!>M . KOTOPbl~ 
cooTBeTcTByeT i-MY cneAY 4acT~Llw. TaK KaK napa c~rHanOB Ha BW

xOAe M¢M, COOTBeTcTBy~aA AaHHOMY npRMOMY cneAY 4aCT~ ~~ , ne)l(~T 
Ha n~Hv1L1, n epneHA~KynRpHO~ cneAY 4aCT~Llbl, TO OTC4IH~Bael~bl~ yron 
paBeH e = 1> - 17 .'2. TorAa /1/ MOH<HO 3an~caTb B B~Ae 

x~ = (Yo .. y c) . tg (\ + xo • /2/ 

BBeAeM Tenepb c~cTeMY KOOPA~HaT /tgf7, x /, nO Ka3 a Hli YIO Ha 

p~c.2. B 3TO~ C~CTeMe KOOPA~HaT cneA 4acT~l.Ibl, KOT OPW~ ne peceKaeT 
LleHTp nonR 3peHHR npH ¢HKc~pOBaHHO~ KOOPAHHaTe y • oT06pa)l(ae TCR 
T04KO~ C KOOPA~HaTaMH /~e , x l, rAe e- ~3MepeHHw~ B M¢M yron 
cooTBeTcTBYlOlI\e r o c~rHana Ha Bbl xoAe, a x = Xc B MOMeH T nORBneH~A 
perHcTpHpyeMorO c~rHana . M3 / 2/ B~AHO, 4TO, ecn~ cneAW 4BCT~LI 

bbl :- 0ART ~ 3 0611\e~ BepumHbl C KOOPAHHBT aM~ / X 0' Yo /, TO C ~ rl-1 aIl~ 

" 
PHC. 2. ClicTeM a KOOP,AHlI<3T. D KOTO
POl1 oTo6palKalOT 11 o6pa 6 3Tbl13alOT 

CHrHaJIbl lIa BbIXO,Ae H!I>~1 B 1'aH

reHCHOM aJIrOpH TMe n OHCK a C05bl

, ~THl1. 
-1 0 - I tg6
2 

y PHc . 3 . HccneAyeMaR 05naCTb RACP
110M !}JOT03MyJIbCHH, COAeplK alI\aR 4e

l00~IT--'--'-"'

'
I -

"',"=473 TblpexnY'IeBO e Co5blTHe H oTAenbHl.I~t 

"';"=386 CJ1eA lJa CTHUbl. P a3 Mepbl - B MK M. 

0
 V:U=500 B C~CTeMe KooPA~HaT / ~9 ,x/ no*aT

CR Ha npRMYIO n~H~1O / " IlHHHIO C06bl 
-r-- p ~~ y;"=350'/." -;... -  T~R "/, yron HaKnOHa KOTOPO~ C OCblO, .

~ , x. =300. , tgtJ paBeHx, ,, . 
y, =200 

{3 = arc: tg ( Yo - Vc) • /3/ 
06 ! It ! 

o " x<:' x'," 1000 x 

nO c n e OKOH4aHHA C KaH~pOBaH~R BAonb OC~ x np~ AaHHOM ~ npAMO 
yronbH~K B CHCTCMC KOOPAHHa T Ha p~c.2 6YAeT cOAep*aTb nOM~ MO TO 
4eK, ne*a~~x Ha Il~H~~ C06WTHR, TaK)I(e T04e4Hwe c~rHan~, KOT OPWM 
COOTse TcT BytOT npRI~ble c neAbl 4aCT~ ~, He CBft3aHHbiX C C06bl Tl1el,ot. 

5B : 1 . .' on io1caHbl aJ1rop~TMbl 06HapY)Ke HH~ TpeKonOAo6 HbiX KOH¢l1ry p al.l~i1 
cpeA~ MHOH<eC TBB T04C4HWX c~rHanOB Ha BwxOAe M¢M . nocne Toro 

Ka K 3 a¢I1KCHpOBaHa KOOPA~HaTa y , HaxOART KOO PA I1HaTw BepWI1HW CO
6bIT ~~ / x ' Va /, I1cnon b3YA ypaBCHeH~R /2/ 11 /3/. nOBTOpftft C Karl~o
pOBaH~e BAOilb oc~ x npl1 pa3Il~4HWX Vc • HaXOART HOBwe C06WT ~~ 

~ oT6pac~ B alOT nomHw e AAe p Hwe B3aHMoAe~cTBHR. 

AHanor~4Hwe anropHTMW ~cnonb 3Y IOT npH CKaH~pOBaHHH BAon b OCH 
x. Ecnl1 c o6WTI1e COAepm io1T BTopio1 4H~e cneAW 4aCT~~ B Wio1 POKOM HHTep
Bane yrno B, TO A;;JHHble 0 C06blT~H cOAep*a TCR 4aCTH4HO B pe3ynb
Ta Tax x -C KaHl1pOBaH~A. 4aCT ~4HO B pe3 ynbTaTa x y -CKaHHpOBa HHR. 
4T 06bl nonY4~ Tb nonlfYiO ~ H¢O p Mal.l ~lO , 4aCTH4Hbie AaHHbie CKnaAbtBalOT, 

3anon HR A Be Cb ~ HTcpBan y r noB fh. 

3. n p~MEP 

4 T06w nORCHHTb 113IlOH<eHHW~ TaH re HC HW~ anrop~TM n OI1 CKa c06w

T ~A, paC CMOTpio1M np~Mep, n OKa3aHHwA Ha p~ c.3 -5. Ha p~c.3 ~306pa


meHa npOCMaTP~Ba~MaA 06naC Tb AAepHo~ $OT o3Mynbc~H pa 3MepOM 
1 x 1 MM 2 , HB KOTOPO~ HMeCT CA n~T b cneAo B 4ac T io1 ~. n pH 3TOM 4e
Tblpe H3 HHX, nOMC4CHHbiC HOMepaM~ If = 1.;. I,. OT HOCflT CA K C06WTHIO 

C BepwHHoA B T04KC Xo = 300 MKM, Yo = ZO O MKM. CIleA 4aCnH~bt If 5 
He CBA3aH C 3T~M co6~Tl1eM. Ha RHC.3 nOKa3aHW TaKme ABe n~H~~ 
CKaHHpoBaHHA C KOOPA~HaTaMI1 y ( ) = 500 MKM ~ y( 2) = 350 MKt~. 

c c 

Ha p~c.4 ~ 5 npM seACHW peaynbTaTw o6pa6oTKI1 C~rHaJ10B. ~onY4eH
t~blX B npo~eccc (KaH~pOBaH~R BAOilb IlHHHi1 V = y(l) io1 Y c, y(l~)c c c (;
COOTBCTCTBeHHO. n po~eAYpy nOCTpoeH~~ c~rHanOB Ha p~c.q H 5 
npOAeMOHCTp~PYCM Ha npl1Mepe cneAa ~ 1. npH nepBOM CKaHHpOBaHI1H 
BAonb n~H~~~ yl! ) ~ 500 MKM B '~OMeHT BpeMeH~. KorAa ~eHTp nom~ 

c3pe H~R M(1)M HBXOAI1TCR HaA T04KO~ (x~1) = 473 MKM, y(1 ) ). Ha Bbl

xOAe M¢M nO~BI1TCn CBeTOB o A c~rHail nOA yriloM = -10°. EMY co81 
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cp, ~60'cp, =60' 
_ X 'ii i e, =- 30' 8, =-30' 

-lge,=0.57735 -lg8,=057735 

-5 

200 

4 

o 
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Plic .4 . Pe3 YJlbTa T bi o6p :lfiOTKH PI1C. 5. P e3 yn b 'c-a T bl o 6pa6o TK I1 


CHrH aJ1 0B H i] BbIXO)l e WI>M , 3 a p e nam ·fI.IX U I UI n H HHH CJ(:l llHPO 
rl1CTpl1p OBa JlHblX J[ocne CKal-mp 013a ll aHI1f1 y c = 350 NKM . 


llJ.i.H B ,IlOJIb nl1llHI1 Y c =500 MKM . Pa 31'1ephl - B MKI'I. 


P a"ll'l epbJ - B MKM. 


OTBeTcTByeT npRMo~ cneA 4aCT~~~, ~AY~~~ nOA yrnoM ¢l = 60 0 ~ 

nepeceKalO~~~ ~eHTp nonR 3peH~n. COBoKynHocT b AaHHblX x;ll ~ 01 
n03BonReT nOCTpO~Tb T04KY "1" B C~CTeMe KooPA~HaT ItgO ,xl 
Ha p~c . 4. AHanor~4HO CTPORT T04KY "1" Ha p~c.5 no pe3ynbTa Ta M 
cKaH~poBaH~R BAonb n~H~~ Yc = Y~) TaK KaK yron HaKnOHa npR
Moro cneAa 4aCT~~bl He 3aB~C~T OT nonO>t<eH~R n~H~~ CKaH~pOBaH~R, 

TO a6c~~cc~ YKa3aHH~X AByX T04eK OA~HaKOB~. nocne ~OC TpoeH~R 
Bcex T04eK OT "1" AO "5" B cpopMaTe Itg8,xl MOlKHO np~cTyn~Tb 

K aHan~3y B3a~MHoro pacnonO>t<eH~R c~rHanOB npRMblX cneAOB 4aCT~~. 
H3 121 cneAyeT, 4TO c~rHan~ cneAOB 4aCT~~, 06pa3YIO~~x co

6~T~e, no>t<aTCR Ha npRMYIO n~H~1O In~H~1O c06~T~R/. 3TO CBO~CTBO 
ne>t<~T B OCHOBe 6~cTporo anrop~TMa nO~CKa caMoro C06~T~R 6e3 

CTaA~~ BOCCTaHOBneH~R B npOCTpaHCTBe OTAenbH~x cneAOB 4aCT~~. 
nocne Toro KaK o6Hapy>t<eHa n~H~R C06~T~R, HaxoART KOOPA~HaT~ 
BepW~Hbl COGbIT~R Ixo ,Yo I . KooPA~HaTa Xo paBHa OPA~HaTe T04K~ 
nepece4eH~R n~H~~ C06~T~R C BepT~KanbHoA OCb lO, a KOOPA~HaTY ~ 
HaxOART ~3 COOTHoweH~R 13 / : 

Yo = yc + tg /3 . 141 
B ~Aeane AaHHbie ABYX CKaH~POBaH~I:; np~ y = y(l) ~ y = y(2). (; . c . c . c 
Aon>t<H~ np~BOA~Tb K OAH~M ~ TeM >t<e 3Ha4eH~RM KooPA~HaT~ Be pW~HhI 


C06bIT~R. H3 p~c.4 ~ 5 B~AHO TaK>t<e, 4TO T04 Ka "5" He n OlK Yl TCR 


Ha n~H~1O C06~T~A, TaK KaK COOTBeTcTBYD~~~ cneA 4aCT~~~ He nepe

ceKaeT Bepw~Hy Co6~T~R . 


Ecn~ cneAbl 4a cT~~ He ne)KaT B MeA~aHHO~ nnOCKOCT~ z = 0, TO 

ABa c~rHana Ha BblxOAe '1<!lM OT OAHoro ~ Toro >t<e cneAa 4aCT~~bl 

nORBnRIOTCR He OAHOBpeMeHHO, a B pa3n~4H~e MOMeHT~ BpeMe H~, KO-

TOPblM COOTBeTCTBYIOT pa3Hbie KOOPAI1HaTbl xc. nYCTb x ~!) - 3Ha4eH~e 
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KOOPAI1HaT~ xc' ~3MepeHHO~ B ycnOBI1RX, KorAa c~rHan Ha B~xoAe 
M¢lM nORBnReT CR B I1HTepBane 371 14 < () < 571 14. a x(2 ) - KorAa - - c 
Cl1rHan n OflBnRe TCR B I1HTepBaJle -71 14 < e< 7114 . 1'13 3neMeHTap
H~X reOMeTpYl4eC KYl X paCCMOTpeH~A cneAyeT, 4TO pa3HOCTb 

tJ.x = x(2) - xli) = 2z cos o· an; tg (Ri d) lSI 
c c c ' 

rAe R- paA~Yc <!lo K anbHo~ OKpy>t<HOCT~, a d- paCCTORHl1e OT nnoc
KOCTI1 ¢lO KaJl bHOrO K , )nb~a AO MeA~aHHo~ nnOCKOCH1. Ben~4~Ha tJ.xc 

cOAep>t<I1T B RB HOM BYl Ae ~H¢opMa~~1O 0 Z - KooPA~HaTe oTpe3Ka npR Mo
ro cneAa 4 acH14bl B n o ne 3p'eH~R t10M. MO>t<HO cKa3aTb, 4TO Bce npe

A~Ay~~e paccMOT pCH Yl R OCTalOTCR B c~ne, ecn~ KooPAI1HaTY Xc 3aMe
HI1Tb Ha BenYl4 HHY 

x = 1_ r x( 1) + x (2) 1 161c 2 c {! 

OAHaKO HeoGxoA~Mo CAenaTb cneAylO~~e ABa 3aMe4aH~R. Bo-nepBblX, 
3AeCb B03HYlKaeT npoGneMa HeOAH03Ha4HoCT~, C KOTOpO~ Mbl CTonKHY
n~Cb B cnY4ae CI1HycHoro anrop~TMa nO~ C Ka co6bln1~ : 2 / , TaK KaK 

I tJ. Xc 1< D • rAe D - A~aMeTp nonR 3peH~R M¢lt1, TO Mbl He MO>t<eM YT
Bep>t<AaTb, 4TO AaHH~e CYlrHan~ np~HaAne*aT K 0AHOMY YI TOMY Me 
cneAY 4acTH~~. <!laKTH4eCKI1 Bce B03Mo>t<H~e KOM6HHa~l1~ H3 HYlX 
cneAyeT I1H TepnpeT Ylp OBaTb KaK OAHH peanbH~~ cneA 4acT~~~. OAHa
KO ecnl1 c AHa I1nl1 He CKonbKO 113 TaKI1X KOM6HHa~I1A RBnRIOTCR n O>t< H~

MI1, TO npYl nOBTopHOM CKaHl1pOBaHI1~ OHI1 MorYT OKa3aTbcn oT6po
weHH~MH KaK H epeanbH~e. 

BO-BTOP~X, 3TO npo6neMa OnTI1MI13a~HI1 AHaMeTpa nonR 3peHHR M~M. 
npl1 npOCBe4Y1B a HHI1 RAe pHo~ ~oTo3Mynbc~~ ~cnonb3YIOT rayccOB nY40K 
CBeTa OT na3epa. Ecn~ cneA 4acT~~~ pacnono>t<eH AaneKo OT MeA~aH
HO~ nnOCKOCT~, TO OH GYAeT OCBe~aTbCR 60KOBotii 4aCTbIO nY4Ka CBe
Ta. 3TO np~BeAeT K TOMY, 4TO aMnn~TYAa c~rHana Ha B~xoAe M¢lM 
6YAeT Me Hbwe, 4 e M Ann cneAOB 4acT~~ B MeA~aHHo~ nnOCKOCT~ . 
H3 CKa3aHHoro cneAye T, 4TO Al1aMeTp nonR 3peHYlR M¢M He06xoA~MO 
B~6paTb Yl3 ycnoB HR, 4T06~ Ha pacCTORH~11 OT oceBotii n~H~~ nY4Ka 

cBeTa, paBHoM hR 12D, rAe h - Ton~~Ha c nOR nAepHoi1 <!loT03MynbC~~, 
~HTeHCI1BHOCTb OCBe~eH~R YMeHbwanaCb He3Ha4~TenbHo, Hanp~Mep, 

Ha 10%. 

4. AnrOP VlTM nP HMo ro HA5ruJAEHVlR C05~T~R B MOM 

B AaHHOM anro pM TMe npRMoro Ha6nIOAe H~R C06~T~~ OTCYTCTByeT 
CTaAI1R perMC Tpa4 ~~ CMrHanOB OT OTAenbH~X npRM~X cneAOB 4acT~~, 
11, KaK pe 3y nb Ta T, OTnaAae T Heo6xOAI1MOCTb ~x o6pa6oTKYI . 4T06bl 
nOR CH~Tb Cy~HOCTb HO Bo ro an rop~TMa Ha6nlOAeHI1R C06~T~~, paCCMOT
pl1M p~c.6, Ha KOTOPOM Aa H pa3pe3 Me300nT~4eCKoro ¢YPbe-M~Kpo
CKona AnR RAepHo~ ~oTo3Mynbc~ YI. npl1H~l1n Ae~cTB~R 3Toro yCTPO~
CTBa n OAPo6 HO ~3nO>t<e H B 2' . Ha p~c.6 nOKa3aH~ Tpl1 T04e4H~X 
YlCT 04H~Ka CBeTa Ha onT~llec Koi1 OCI1 M'M Ha pa3n~4H~x paccTonH~Rx 
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PHc.6. CXeMa ~OpMHpOBaHllH TpeX ~O

KanbHNX OKPYZHOCTeA Mn ~ COONTHA, 

Bepml1Ha KOTOPblX Ha XO).IH TCfI Ha ODTH

'lecKoA O C M M<I>H Ha TpeX pa3nl1'lHblX 

rnyOHHaX. 

OT MeA~aHHo(;i nJlOCKOCT~ z= O. B6n~

3~ B~XOAHO(;i nnOCKOCT~ M$M $ Op MMP Y

~TCR TPM KOH~eHTpM4eCKMX $ OK aJl b HNX 

OKPY.HOCT~, 4 e HTpbl KOTOPblX n eNaT 

Ha onT~4eCKO~ OCM M~M . HO HMe~T 

pa3Jl~4H~e Z-KooPA~HaTbI. n YCTb onTM

4eCKaR C~CTeMa ~MeeT rn y6M HY p e 3

KOCTM BAo nb KooPAMHaT~ Z, pa B HY~ 

Ton~~He cnOR RAe pHo(;i $OT03 MYJl b CMM ~ ' . 
B 3T~X ycn OBl-l fl X Mbl MO)l(eM cn p oe KTM

pOBaTb YKa 3a HHbie TPM ¢ OKa!1 bHble 

OKPY.HOC TM Ha nnOCKOCT b , B KO TOPO(;i 

neH<MT ~eHTpanbHaR <!'>OKaJ1b HaR OKPYN
~I'ff~ <>., •, "C' HOCTb. nonY4 MM npI-ISeAeHHbiB ¢O Kanb/ c ,S... IJ:•

\ HNe OKPY.HOCT M, paAMYC~ KO TOPNX 


on peAe!1A~TC A Z-KooPAV1HaTaM~ COOTBeTCTBY~~X T04e4HbiX VlC T04HM KOB 


c a e Ta . Ye M Bwwe pacnonOlKeH T04e4HN~ VtCT04H~K CBeTa, TeM MeHbwe 


paA~Yc np~ BeAe HHo(;i ¢OKanbHO~ OKPY.HOCTM. 


H3 CKa 3aHHoro ACHO, 4TO, ecn~ cneA~ 4aCT Vt ~ 06pa3Y~T c06~TMe, 


Bepw~Ha KOToporo COBn aA ae T C OAHMM Vl3 Tpex YK a3 aH HWX T04 e 4H Wx 


~CT04H Vl KOB CB CTa, TO c~rHan Ha B~xOAe M¢M OT TaK V1 X cne AOB 4ac


TML\ pacnOn O)l(a TCR B6n~ 3 M COOTBeTCTBYI~e~ ¢OKan b Ho(;i OK PY.HOCTM. 


B 06~e M cnY 4ae !1~6oe ¢OKanbHoe KOnbL\O WV1 P M H O~ fj.v c o 6epeT 


c~rHan~ c n e AOB 4 a C TM ~ C Bepw~HO~ C06~T ~ ~ , ne~a~e~ Ha OnTVt4eCKO~ 


OCM B 4aCT~4HOM C!10e RAepHO~ $OT03MynbCMM. Ton~V1 Ha KOT opor o 


paBHa 


t\z = fj. p / sin a 'h 17 1 

rAe . ( 2B'C B'B' ; ) /8/a ~ = arc Slll I • 
t 

n o nHoe 4MC!10 <I>~KcMposaHH~x B npocTpaHcTBe $oKanbH~x Kone~, HeoG


xOA~Moe An~ A~$epeH~VtanbHo (;i pe r ~ c T pa~~ ~ Be ex COG~TV1~, Bepw~Ha 


KOTOP~X nelKM T Ha onT ~ 4e C KO~ o eM M~M, pa sHO 


N z = h / !\z = h sin a I~ I fj.p • /9 / 


Han p~Mep , A!1R ~p = 5 MKM, a~ 30~. h = 200 MK M, N = 20.
z 
AMn m nYAa CYMMap Ho r o CMrH a n a, MAYlilero 0 T Bcex 4aCTe~ <l>oKa!1b

Horo KOl1 b L\a. Gyge T B n pa3 60nbWG cpeAHCI1 i'l MnJ1IHYAbl CVl rHa na OT 

o TAenbHoro C!1eAa 4aCTVt 4 b1, rAe n - 4 1-1 C!10 c n e AoB 4aCT ~~ B C06bI T~M . 


n~60~ 3K CL\CH T pVlC V1TeT MCNAY OAH~M $ OKanbHblM KO!1bL\OM ~ Y 3 K~M 


KO!1b ~OM , Ha KOTOPOM !1 CJI{aT c ~ r Hanbl Ha Bbl xoAe 11<1>M OT np~MblX cne AOB 


4aCT~II. 06pa3Y~~~x c06~T ~e . np~BeAeT K TOMY, 4TO C~rHan~ Ha B~

xOAe M$M He nonaAYT Ha OAHO $OKanbHoe Konb~O, a 6YAYT pa36poca

HN no HeCKonbK~M .0KanbH~M Konb~aM. AMnn~TYAa CYMMapHOro c~rHa

na B Ka.A OM $OKanbHOM Konb4 e 6ygeT MeHbwe, 4eM B cnY4ae OTCYT

CTB~R YKa3a HHO ro 3Kc~eHTp~C~TeTa, ~ TaKoe c06~T~e MONeT 6~Tb 

oT6poweHO nYT eM A~C Kp~M~Ha~~~ no aMnn~TYAe $OT03neKTp~4eCK~X 

c~rHanOB B Ka*A OM ~3 $OKanbH~X ~one4. 

5. DUE HKA 6~CTPOnEACTBHR M$M 

O~eHMM 6NcTpoAeAcTB~e M$M AnR TaHreHCHoro anropMTMa nOMCKa 
C06~T~~ ~ AnR a n rop MTM a npRMoro Ha6n~AeH~R C06~TM(;i B M$M. Oc

HOBHbIM~ BeJl~4M H aM~, xapaKTepM3Y~~MM~ pa3pewa~~y~ cnoc06HOCTb 

M¢M, RBnRIOTCR 2 ': fj.P. !).() M ~Z. B TMn~4HbIX ycnoBMRx fj.p = 5 MKM, 

fj.R=10'~ fj.z =20 MKM. YMcno A~cKpeTHNx 3neMeHTOB OTC4eTa Bgonb 

yrna op~eHTa4~~ npRMwx cneAoB 4acT~~ gnR TaHreHCHoro anropMTMa 

COCTaB~T 

0 

360 - 2100 . /10 /Ne = -~e---

AnR per~cTpa~~M YKa3aHHoro 4Mcna 3neMeHTOB OTC4eTa AocTaT04Ho 

Mcnonb30BaTb 0AHoMepHY~ nMHe(;iKY nPM60pa C 3apRAOBO~ CBR3blO 

/n3C / C 4~cnOM R4eeK 2048. np~ TaKToBo(;i 4aCTOTe C4MTWBaHMR 

AaHHNX [1= 4 Mr~ BpeMR c~eMa yrnoB~x AaHHNX COCTaB~T ~t =0,5 MC. 

npM ware I'I,eH<AY ABYMR nocneAOBaTenbHblMM Jl~H~RM~ CKaH~pOBaH~R 
BAonb OC~ Xl' paBHOM fj.p, 3a OgHY ceKYHAY MO.HO BNnonH~Tb l / fj. t 
~MKnOB C4MT~BaHMR. np~ 3TOM KapeTKa MeM nepeMecTMTCR Ha paCCTOR

H~e ~ = tW/fj.t, AnR fj.p = 5 MKM ~MeeM ~ = 10 MM/C. ECJlM AMaMeTp 

nOJlR 3peH~R M¢M paBeH 0= 0,3 MM, TO CKOPOCTb CKaH~pOBaH~R RAep

HO~ ¢OT03MYJlbCMM COCTaB~T 3 MM2/c. 3TO 3Ha4eH Me Aon.HO 6~Tb 
YMeHbweHO BABoe, Ta K KaK B TaHreHCHOM anrop~T Me nO~CKa C06NT~(;i 

CKaHMpOBaH~e RgepHo(;i ¢oT03Mynbc~~ Begy T AB a NAbl: BAonb OCM X 

~ Bgonb OC~ y. n03TOMY pe3Y!1bT~pY~llIan CKOPOC T b CKaH~ pOBaHMR 

RAe pHo(;i ¢OT03MY!1bCMM COCTa B~ T 1,5 MM2/c M!1 M 430 cM 2/Ae Hb. 3 To 

B 43 0 pa3 BblWC C I<OpOCT~ pY4110 r o n pOCMOTp.") , RAepHo ~ cll oT03Mynb

CMM, COCT .:l "'JlAIOIJ.I~i1 1 <,.MV//II' li b . r t. rm r ll') MI~nTb 130 BHMMClHMC TO, 4 TO 

3(1'$e l(TI>IB HC)C1' I, py lt Hil l ol II WHMO lp oi \, OCT;'l OJI ACT 20 ~ . TO OIK~AaeMOC 
6blC1 POll u .:1nIt MI· f1(i'M lin n I " lIr"11( 11'1i () ,H I! OPI1TMd n OMc.KCI Co6bITM(;i 
6YAe1 B ;loon Ild l 1i1.1 11I \, , 1(011/) 1 I Ii IlY ' "IIII/I I1 P(;C MI)l p il . 

OL\e H~t~ T,' n " rn ',loll I I" 'J~( ' IH '111 11' 1 1f~11. 1«,1 1111 IIOC JlI' J~ H ~ i.1 <l>YIIKL\V10H~

p ye T B MHO I QI{.1 11.ill b IlU/I 1" ')!l lnH IIPIII~!) 1 II 11 .1011101\(' 111>11'1 C06bITM~, MM HYR 

cTaAM~ per Vl cT j).1 1.IHI1 1 11 1 HoIl lllII I , I U 11ll'llidU.IX l.. J I( ' l\o o 4,)CT!tI ~. i!J MP!tlH 

nonOCKM cKaHMpOIJ.'11I1H II I I! ' 1'-1 r ny'",, ' p.) II 11 .1 npMI~epHO 2 Ap !tIJlYl 

10 ~tKM B HaweM npIIMI' llI' , Ihl( I t1 ') 1 1 11,;'" i '.l/~ III .IWI!. M.1nOfi IJJ~pMH(l no

nOCKM CKaHVtpOBaH~R 11'J/·tl J\' 11! i11JY" r e n t , 1-1, ~T u IJ :) TOM p ClK !tI Me He 

Be gYT perMCTpa ~MiO YI JI (l IH IIi 11I1111!>111>\ .1I1/111, 1-1 n(J :) TOMY CI<OPOC Tb g BIo1 

M(eH ~R KapeTKIo1 MtflM ~lmIH ' 1 n"l ll, I l ll'n"II.) (kIJII" UJ l:, 4 Ct~ B C!1Y 4 ae 
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TaHreHCHoro anrOp~TMa nO~ CK a C06~T~~. TaK, Hanp~Mep, np~ TaK

T OBO~ 4aCTOTe C4~T~BaH~R $OT03neKTp~4eCK ~X CHrHanOB, paBHO~ 
~ = 8 Kr~, CKOPOCTb ABH meH HR KapeTKH Mo*eT 6~Tb AOBeAeHa 
.0.0 3Ha4eHHR v = 2f2~P Hn~ 30 MM/C. 3a 1 ceKYH AY 6ygeT npOC Ka
H~ pOBaHa nno~aAb RAepHo~ $oT03MynbcHH, paBHaR 2 v~p HnH 0,8 MM2/ c 
B paCCMaTpHBaeMOM np~Mepe. 3TO npHMepHO B AB a pa3a MeHbwe 3$$e K
THBHO~ CKOPOCTH npoc MOTpa RAe pHO~ $OT031~ynbcHH AnA TaHre HCHoro 
anropHTMa nOHCKa C06~TH~. ~T aK, o*HAaeMo e 6~CTpOAe~CT BHe r~M 
B MHorO KaHanbHOM pe*H Me np RMoro Ha6n~AeHHR C06~TH ~ COCTaBnRe T 
230 c M'lAe Hb HnH npH Me pHO BlOOD pa3 Bblwe CKOpOCT~ PY4Ho ro npo
cMo Tpa. 
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Be~e n. , COPOKO n.M . P13-85-502 
TaHPeHcllbli1 arrroplITM nmlCK3 C06blTHfi 

B Me300ITTHtteCJ(OM tPYPul!-f"oIlIKpOCKone 

,D..JUl R,D.epHoit q.O'l'03MYllbt.!J111 

i131l0Jl(ell TilJll'ellCln,lrl anI'Opl1'l'M nOHCJ<a C06blTHii /fl,D.epHblX B3ru-t

MO.lleiicTBHJ1/ no Cll1'I!.!J1,lM, penlCTpHpyeMhlM Ha BblXOAe Me300ITTK4C!

CKOPO (jJYPbe-MIfKpOCKOII:J l~jcP.\l/ AJIR fl,o.epuot\ !pO'l'O::lM)'.1ThCffi1 BOnl1!ll1 

(POKaJ1bHOH OKPYlKItOCl'li. 1I0K;"l'UlIIO, '{TO CKPHartbl Ila BblXoAe M~M 

13 3TOM aJlr'0PI-t"MI:' nl'JI(aT Iia npRMOH JUIHJofl1 , eCJIH cne,llbl '{aC'l'KU o6pa 

SylOT Co6b1THe. Pac.CNorpeli npl1Mep pea.rtM3aUKH TaHI'elfCHoro aJ1ro

pHTMa nOHCK;] C06hlTllii J.I,.I1f1 4eThlpexnYQeBOrO Co6bJTHR . Om-leaH aJlI'0

PH'l'N ITpRMOrO HaOJTIo.llf.!IIHfI C06b1'l'Hii B llJ],epHOH !pOTOSMYllhCHl1, KOTO

pbJ(r He Tpe6yeT 1111 pl'rHCTpru.J,I-U1 CM rHaJIOB HB BblXO,[{e tl@1 01' OT,o.eJ1b

IIblX Cne,D.OB QaCTI1ll.. lHI HX nocneAYlOlI{eii o6pa6oTKH , nOKa.3anO , ttTO 

6bfCTPO.lleHCTBl1e M<l>M ,D.JUT YKasaHHhIX ,o.ByX aJ1rOpHTMOB nOHCKa C06bl 

THii B 103 pas BlJIUe CKOpOCTIi pyttHOro npOCMO'l'pa . 

Pa60T8 BhillllJl ll ella B Jla6opaTopHH ST,o;epHblX npo6neM OI1!'1I1. 

Cool5l1(eHHe OC\'beAHHeHHOro HHCTHTyT8 IIAepHhlX Hccne.llOBamd% • .uy15H8 1985 
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