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1. Orrncanue onTB'l8CKOll: CBCTeMbl 

, IlyCTb B peaynbTaTe B3Mepeaun KOOPABHaT TO'I8K Ha npoeKnunx cnena B KaMepe j1 -M 

_(ycnoBHO - neBbIM, •n•) 061,eKTBBOM B j~ -M (ycnOBHO - . npaBblM •n·) 061,eKTBBOM nony-

'18Hbl Ha6opbl ( X nl a 

. x) 
KoopnuaaTbl x nl 8 y nl 8 onpenenea1,1 B cucTeMe Koo_pnuaaT ( x n ; y n ) , 

KOTOpa!I CB!l3aHa C OIITB'I8CKBMB OCHMB o6'beKTHBOB II: C CHCTeMoll: KOOpllHHaT ( X ' y ' z ) ' 

aanaHHOii B KaMepe TaK, KaK STO IIOK838HO Ha puc. 1. Mb! C'IHTaeM IIPH· STOM, 'ITO OIITH'Ie-

CKBe OCH 061,eKTBBOB rrapannenbHbl M8JKllY co6oii II: HarrpaaneHbl !IO OCH z 

H0CTH paanena 0IITH'I8CKHX cpen rrep!IeHllHKynHpHbl OIITH'l8CKHM OCHM. 

'a BCe IIOBepx-

Bb16paB Ha'lano OTC'IeTa OCH • Z Ha HHJKHeii IIOBepXHOCTH BepxHero CTeKna KaMepbl 

(cM. pee. 2)', Mbl 38IIHW8M cnenyrowee COOTHOW8HHH1 CBH3blB8JOWH8 KOOPllHH8Tbl npOCTpaH

/3/ 
CTBeHHOii TO'IKH M lX,Y,Z) C ee rrpoeKIIHHMH neBblM II: rrpaBblM 061>eKTHB8MH : 

X - B n X - B rr 
X n 

ZKln '!in Kn q, ' 
Xn -:S 

'I\rr Krr q, rr + n z K111 + 

Y - Cn. Y- C rr 
Y a 

z Kin q,ln + 
Yrr -n 

K nq,n z Klrr 'If rr Krr q, II + 

( 1) 

3necb ( B n , en\ ( B 
11 

,C II) - KOOpllBHaTbl TO'IeK rrepeceqeaen OIITH'leCKBX oceii c nnOCKOCTbJO 

XOY 

B BblpalKeHHSIX ( 1 ) rrpHHnTO, 'ITO xapaKTepHCTBKH OIITH'leCKOii CHCT8Mbl 061,eKTHB - orr

TH'IeCKHe cpellbl KaMepbl aanaHbl B BHll8! 

x) 
3anaqa rrepexona OT cucTeMbl 

11:nu rronyaBTOMaTa) K CHCTeMe ( X ni 
/1/ /2/ 

B88TCH B H 

KOOpllHHaT H3M8pHTenbHOI'O npu6opa (MBKpOCKOlla 

y nl, ucrronbayeMoll: a aacToHmeii pa6oTe paccMaTpH-

3 



-1 
K ln 'l' ln • r n tgy n ' 

-1 
K 11 'V 11 _= r 11 11,n 

rAe CA8JI8Hbl CJieAyromae o603H8'18HBSI: 

-1 
K ln 'l' ln -• r n tgy n ; 

-1 
Kn'I'n • 'n Rn 

(2) 

(3) 

r - paCCTOSIHll8 M8lKAY H306palK8HH8M Ha nneHKe npocTp8HCTB8HHOll TO'IKH 

H onTgqecKoH OCblOi 

M (XYZ) 

y - yron, o6paayeMblH lIHHBel! npoeKTHPOBBHHSI a KBMepe TO'IKB 

( OllTH'l8CKOil OCb!O); 

M C OCb!O z 

R - paCCTOSIHBe M8lKAY TO'IKBMB nepece'leHBSI nnOCKOCTB XOY C OllTB'l8CKOil OCb!O 

B lIBHBeil npoeKTHpOBBHBSI TO'IKB M 

ann 
1 

=O 

Kn•~ 'n 

2 
-1 an 11 -1 a 

'l' = (R 11 r 11 )(--) I = l +½(pRn 
JI arn r n=O rn. 

-t aR n -t 2 

'n >f <--) f 'n 
r11 =0 ar11 'n =O 

+ 

a 4 -1 
+ c -1 l aRn 24 -a• Rn 'n) ,(--) 

'n - r =O a r 
.II JI 

r 4 

' ==O Jl 
JI 

a lg Yn I, = O 
K ln = a,n n 

'l'ln 
-1 a,s1E._ >I o 

(rn tgyn lCa,
11 

'n= 

2 a -1 a1g y 2 
1 + ½(--2- 'n tgyn >l (--11

-) 'n + 

4 

+ .1__ _a -1 
24 ( a-,- ' tgy r .II 

JI 

) ~- . 
rnesO 

ar r =O ar r,FO 
JI JI ·JI 

a1g Yn 
(---

a, n >I, aO 'n 
JI 

(4) 

(5) 

(6) 

(7) 

( Kn • K In • 'I' n • '1'1 n nony'IBIOTCSI auanora'IHO COOTB0TCTBYIOWHM JI0Bb1M B0JlB'IB-

!I8M). OTMeTHM, 'ITO B CJl9JI8HHblX Bblme npeAnOJlOJKeHIISIX q,yHKUHH tf, H tf,1- '10THble 

OTHOCBT81lbHO r 

HaCTOlIWBlI nporpaMMB AonycKaeT KaK 38Jl8HB8 Bb!palK9HHH Ko/ H K1tfr I B BH/18 

pa3JIOlK0HHSI B p,mx), TaK H 3aABHH8 BblpalKeHBil Ktf, H K1tfr1 B BH/19 npOH3B01lbHb!X 4'YHK-

· x) 
Koaqiq,HUH0HTbl pa3lIOJK8HBlI MOryT 6bITb nony'leHbl no peay1lbTaTaM o6pa6oTKB 

H3Mepeanfl qJOTOrpaq,al! npoeKUBH T9CT-06'beKTa, Hanp11Mep, CeTKB foTbe, 

4 

' 

llHll OT r • KOTOpbl8 MOryT 6b1Tb ll01Jy'18Hbl B3 KBKOil-na6o MOA811H OllTH'18CKOil CHCT8Mbl, 

TTpHB8A8M B 38KJIIO'l8HB8 3KCnepBM8HT81lbHO onpe)leJieHHbl8 K034'4'BllB8HTbl OllTB'l8CKOll 

x) /5/ - ) 
CHCT8Mbl 24-lIBTpOBOil nponaHOBOll K8M8pbl 011fll1 H Bblp8lK8HBSI (8- 11 AJISI K • Kl. 

'l' t q,I , nony'leHHbl8 B3 MOA8.IIB onTH'l8CKOil CHCT8Mbl, B KOTOpoil 06'beKTHB 38M8HS18TCSI 

/6/ 
TO.IICTOH .IIBH30l! 6ea ABCTOpCBH 3p8'1K8 B napaKCB81lbHOM ny'IK8 

7 'l' 
JI 

Kn q, .II =9,2392 (1-2,22487. 10-
4 

r
2 

Kn 'l' n =9,2996 (1-1,9755 • 10-
4 

r
2 

-4,788 • 10-
6
,• 

-6 4 
-5,25, 10 r ), 

), 

- -3 2 
- Kln 'l' llI =O, 11854 ( l - 3,4634. 10 r 

-3 2 
Kln'l'ln=0,11892 {1-3,24504-10 r 

+4,6963•10-
5
,• ), 

+ 4,1625 • 10-5 r 4 
); 

H 

H+d 1 n~
1 

-I 
H + d I n 1 

K .II = I 
h + d 8 n 8 

+ 

'l'Jn 

-1 
n2 

"i_n = h + d 8 n; 1 

h d 1 

-1 
H + din! 

2 2--- ,2 -. 
yn 1 h +· 'n ( n I - 1) 

2 2 -2 -2 -Ii 
Cl+ r

11 
(n

2
'-l)n 2 h ) 

BbrpalKeHHSI AJilI Kn' ~n• 'V n' 111 1n nony'IBKlTClI 38M8HOH B (8~11) HHA8KCa 'n' 

(8) 

(9) 

(10) 

(11) 

Ha 'n"'. 

Cne11yeT OTMeTHTb, 'ITO senH'IHHbr 

M0HT8JlbHO H He paBHbl H3MepeHHblMxx), 

n2 B H (cM, aa ppc, 2) noA6apanacb aKcnepa-

1J , CooTB9TCTByromne B HeCOOTB9TCTByromae TO'IKB 

Mb! C'IHT88M, 'ITO B3MepeaHbl8 aa npoeKUHlIX TO'IKB MoryT 6b!Tb OTHeCe/Jbl K OAHO

MY H3 JlBYX TBllOB - COOTB8TCTByromnx TO'l9K ann H9COOTB8TCTBYIOWHX TO'l0K, 

x) 
3TH KOaq,qianneaTbI, onpe11eneaab1e B.<P. BnnmeBCKBM a B.11, MopoaoM, OblJIB 

BCllOJlb30B8/Jbl B nporpaMMe reoMeTpr!qeCKOro BOCCTaaoanennlI ·t-35'. 

!XX) /4/ 
- Bb!pai«eang (8-11) c noAo6paHHblMB B pa60Te senn'lnnaMn n

2 
H H 6hinn 

HCll01lb30B8/Jbl B n;lOrpaMMBX '1-33' n '1-34'. 

5 
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K COOTB0TCTBYJOJl111M TO'llt8M Mbl OTHOCIIM T8KB8 ll3M8peHHbl8 TO'IKII,. KOTOpble S!Bnn

,TCB 38B01tOMblMB np08ltIUIBMB aa neabllt II npa11bli!: K8/lpb1 0/lHOil II TOA lK8 npOCTpaHCTBOH

oil TO'IKII. TaKIIMII TO'IKSMII MoryT 6b1Th 1 aanp11Mep, BS'lana cnenoa. 

Pa3yMe8TCB, 'IHCno B3MepeHHblX CO,OTBeTCTBYJOmllX T0'10K Ha neBOM H npaBOM K8/lp8X 

onlKHO 6b1Tb 38B0/l0MO 0/lHIIM II T0M lKe, 8 CSMII 3TH TO'IKII ·nonlKHbl 6b!Tb OTM0'10Hbl onpene

eHHblM o6p830M (cM. VII ). 

K H0COOTBeTCTBYJ0JllHM TO'IKSM OTHOCSITCB .ace OCTSnbHble TO'IKB, T.e. TSKHe, OTHOCB-

f

r::::~ KOTOpblX H0nb3B CK838Tb1 'ITO OHH ,mnro<)TCB npoexnaelt 0/lHOil npOCTµSHCTB0HHOil 

3ana'!ei!: pacToruneli nporpaMMbI ,mngeTCSI: 

1. OnpeneneHB8 B npocTp8HCTBe K8M0pbl KOOPAIIBST ( x; Y;.Z) acex COOTB0TCTByJOJllllX 

roqeK. 

2. Onpe11enea11e KOOp/lBH8T .< x: y; z) acex TO'l0K, 3S/lSHHblX aa neBOM K8/lp8. 

Ill • Ilepexon a c11cTeMY KOOPAHHST neaoro-npaaoro 061,eKTHBOB 

nng ynpomeHIISI BbIKnsnoK nepelineM OT CHCT0M KOOp/lHBST (X ;Y; Z) 1 ( X ; y ) 1 . n n 
( X n' y n) K CBCTeMSM KOOp/lHHST ( X'; y'; z, ) I ( X, n; y ~) I ( X, n; y, n) I KOTOpble 

nony'ISJOTCSI 113 BCXO/lHblX noaopOTOM HS yron cp BOitpyr OCH Z II onTB'10CKHX oceli 

COOTBeTCTB0HHOx) • Yron cf, onpe11enS1eTCB no cj,opMynSM 

$opMynbl nepexons OT 

HM0JOT Bllll! 

t;i -en 
sincf, = 

2 2 

,/(Si -en) +(Bn -Bnl 

Bn - Bn 
coscf, = 

y(en -en )2+(1\i -Bnl2 

x ni y n) K ( X 
, 

y'n) H OT ( X y ) K ( x' i Y ) 
ni ni n n. n 

x n = cos cf,• xn +, slncf, • y n 

y~•-slncf,xn+coscf,yn (13) 

x) 
Ilpe11110JKeHae HCilOnb30BSTb nng BOCCTSHOBneHIIB npoCTpSHCTB0HHblX KOOp/lHHST 

noaopOT as yron cf, n o6psTHblil noaopOT 6blno cnensao a pa60Te/6/. 

6 

.I 

. I 
I 
I 

ii 

x'n coscf, • ~ +' olncf, • Yn 

y~ 
- oln cf, , x n + coo cf, • y n 

0'10BHAHO, 'ITO r' .. r II r' = r • CHCTeMa (X ',Y, ;t. ')TaKOBS, 'ITO OCb OX, nspannenb-
n n n n 

HS On On• nnB HOBOi!: CHCT0Mbl K00p/l11H8T cnpaBellnHBbl cj,OpMynbI! 

X 

3necb aenH'IBHbl 

, x'- a; , X' -Bn 

- xn = 
n 

Z Kln 'Pin + ~ 'P n Z Kin 'Pin + K n 'P n 

Y'-e' Y' - C' 
y' = \y~ = 

n Z Kln 'P ln + Kn 'Pn Z Kin 'P in + Kn q, n 

B ' B' e' n' n' 
onpeneneabl xaK 

B'n= coocf,•B
11 

+ olncf,•en, 

B n.,; cos cf,, Bn + olncf,•Cn 

C 'n C' 
n 

C'= -sincf,• B n+ coscf,• Cn 

(14) 

(15) 

B JllTµHXOBSHHOil CHCT8M0 KOOPAHHST AnSI no'ITH TOlK/l0CTB0HHblX 061,eKTHBOB ( K .. K ' · ···· 1 n 1 n 

Kn - Kn) II xopowo ncnpsaneHHOA onTH'leCKoA CHCT0Mbl (. 'l' 1 H 'P - cns6ble cj,yHKnHH 

OT r npn6nHlK0BHO psBHbl0 e/lHHnne) nony'!seM y, n .. y ~ )lnSI COOTB0TCTBYJOJl1HX TO'l0K. 

IV • Onpe)leneHHe KOOPIIHH8T no COOTB0TCTBYJOJl1HM TO'IKSM 

KsK yJKe OTM0'1SnOCb, 11nB K8lKIIOA TSKOil TO'IKH Mb! nMeeM 4 B0nH'IHHbl ( X ~a• y, na)' 

, 
X I 

na 

Y~) 
1 

KOT0pb10 ,Mbl C'IHTS0M H3MepeHHblMH C 0/lHHSKOBblMH /lHCnepCHSIMH H3MepHT01lb-

HbIX oum6oz:. 

nng nony'leHHSI OJl0HOJC HCJCOMblX nspaMeTpOB BOCnOnh3yeMCSI npHHJIBilOM MSKCHMyMS 

npa1111ono1106nS1. I1pe11nonsraS1, 'ITO ow116Kn aenn'IHH x 'n' y 'n• x 'n' y 'n pacnpe11eneHbI no 

HopMSnbHOMy 3SKOHY' nony'IHM oneBKH 11ng X,. y,. z, H3 ycnoBHB MBHHMyMa cj,yHKIIHOHana 

2 , X'-B' 2 
X =(xna- n l+(x' 

ZK in 'Pin + Kn 'l'n na 

7 

X' - B' 2 
n l 

ZKin 'I'in + Kn 
I 

q, n 
+ 



+ (y' - Y'-·C' 
n3 :;;--;;;------- / 

ZKln 'Iln + K '!' + (y~3 
n n 

. y ,_ C, 2 ________ ). 
Z K1 n '!'In + Kn '!' n 

TaKBM oopa3oM, ypaBHeHugMa nng onpeneneHag X', Y', z' oynyT 

ax 2 ax 2 ax a 
-- = 0 --= 0. 0 
ax· ay• az• 

(17) 

Y'IHTh!BBg, 'ITO "'. B "'I - cnaoue q,yHKUHH OT r • nony'IBM: 

X' - Bn I X , - Bn I 
[x' - ---]- + [x' - ---]-- = 0, 

m, An An n3 An An 

[y~3 
Y'- C' Y'-C' I 
--]...!_ + [y' - --]-

An An n3 An . An 
0 • 

X ' - n ' K '!' X ' - Bn 
[ ( , n ) ( , , ) ] 1 n 1 n [( , · "n ---- x-nn ---+ x ----)x 

3 An A n 2 n3 An 

K lj' 
(X'- n ll ln ln 

n 2 + 
An 

Y'-c' K '!' (Y'- c') 
[ Y, ____ 1 _1_n __ ln~---

n3 An 
An 

+ 

Y'-C' K '!' (Y' -C') 

+ [ y ~3 - --- 1 _}~~2---·~- = 0 . 
An A n 

(18) 

3necb 

A n = Z, Kin ljl Jn + Kn ljl n 

A = Z 'K ljl + K 'l' 
n Jn ln · n n 

J:lng nony'leHlrn oueHOK HCKOMb!X napaMeTpOB MO>KHO, HanpHMep, BOCn011b30B8TbCg 

nporpaMMoii 1-I.H. CHn11aa
171

• OopamaeM BHH11.1aHHe Ha To, 'ITO np11 nony'leHHB cooTaome

HHii \I) He npennonaraeTcg 6n1130CTb onTn'leCKHX xapaKT8JlllCTIIK 061,eKTBBOB, 

8 

';l~ 
L 
tr 
j 

I 
l 
'" 

I 

IJ. : . 

I 

\ 
\ 

' I 

l 

Tenepb npennonOll<HM, 'ITO 061,eltTBBbl 6na3KB no CBOBM onTB'leCKBM xapaKTepBCTB

KaM. B 3TOM cnyqae An'" An, Kln '!'ln .. K 1n'l' ln • 

YnpOCTHM Bblp8ll<8HHSI (18), npeae6perag pa3HIIUeli B MHOll<BTem1x npB KBanpaTHblX 

CKO0KBX. 

ITocne ynpomeHBll nony'IBM CBCTBM)': 

X'-B' X'-B' 
( x ii3 - ___ n_ ) + ( x irn - ___ n 

An An 

Y'-C' 
(y~3 - ---A·-)+ (y~3 

n 

Y'- c' 
-A- ) = 0 

n 

0 • 

X'-B' X'-B' 
(x'n

3
- ___ n_)(1'-B~) + (xi

13 
____ n)(x' - B~) + 

An An 

Y'-c' Y'-c' 
+ [(y' - --- ) + (y' - --)] (Y' - C') a O • 

n3 An n3 An 

CBCTeMa (19) 3KBBBaneHTHB cnenyromell CBCTeMe: 

x·'-B' 
I~3 

- ___ n_ 
= 0 

A n 
, X'-B' 

X _ ___n_= 0 
n3 A n 

Y'-C' Y' -c' 
(y' ---) + (y~3 - --)= 0 

n3 An An 

113 nepaoro B BTOporo ypaBH8HBll CBCT8Mhl (20) HMeeM: 

Z' 
B~-B~ '-(x~3 Kn'l'n- x~3Kn ljln 

x' K '!' - x' K 'l' 
n3 1 n 1 n n3 1 n 1 n 

X, = Z, x ~3 K 1 n ljl 1 n + x:3 Kn ljl n + 8 ,n 

113 TpeTbero ypaBHeHBSI nony'laeM: 

Y'= 

-·c~~~~: 

y' + y' 
na na 

-- + 
A n A n 

9 

+ c' 

(19) 

(20) 

\21) 



C_nenyeT OTM9THTb, 'IT0 nony'leHH0e peweHHe CHCT8Mbl (20) >IB11>18TC>I 0llHHM H3 'laCTHblX 

pew e HH l\ nepeonpeneneHH0H CIICT8Mbl (14) B 3T0 'laCTH0e peweHB8 ll0CTaT0'IH0 6nB3KO 

K onTHMa1IbH0MY peweHHI0, naaaeM0MY M8T0ll0M HaBM9HbWBX KaanpaToa. CpaBHBBa>I Bb!pa-

/ 4,5/ 
lK8HB8 (21) C <j,opM}'naMB B0CCTaH0Bil8HB>I npoCTpaHCTBelIHblX KoopnnHaT • C.onep>KHntB-

y /4 5/ 
MB B 3HaMeHaTene Bb!paJK8HH8 p = X n - xn-l!.. 1 nerK0 BHll8Tb, 'IT0 <j,opM)'Ilbl I naroT 

Yn 
3Ha'lllT8IlbH0 60ilbWB8 nacnepCHB npoCTpaHCTBeHHbIX K00PllBBaT, '19M (21) ,o oco6eHHO nn>I 

o6naCTB, 6nB3KOH K IlBHHB 6a3bl, rne B8IlH'IIIHbl y Manbt. 

V. On.eeneneHHe X' y, 1 z, nn,i H8C00TB9TCTB~!OntBX T0'l8K 

TiyCTb Ha neB0M Kanpe 3anaHa B3MepeHHa!I T0'IKa ( x'n• y~). T0I'J:(a nepBble naa 

ypaBH8HII>I Cl!CT9Mb! ( 14) Mb! M0lK8M paccuaTpnaaTb KaK naa ypaBH9HB>I nnoCKOCTell B 

npocTpaHcTae ( x', y', z ') , nepeceqeHue K0Tophlx naeT np>1Myro A- reoMeTpB'leCKOe 

M8CT0 T0'leK, npoeKTBPY!OntBXC>I B ( x~, y'n). C'IHTa>I B CHCT8Me (14) ( x'n• y'n) 

<pBKCHpOBaHHblMB1 HCK1IIO'IBM B3 llaHHOH CBCT9Mbl X', Y ', Z' 

'IIIM 3aBIICHM0CTb 

TaKHM o6pa30M1 Mb! nony-

F(x~, rd, x; , y~) 
(25) 

0 • 

K0T0pa,i Bb!paJKaeT co6ol\ np08KUBIO onpeneneHH0H Bb!W8 np!!MOH 'A Ha npaBblH Kanp. 

Bb1palKeHB8 (25) B >IBH0M sane M0lKH0 3anacaTb cnenyrontHM o6pa30M! 

rne 

K 

.. 
Yn = r; • l 

K1n'I'1n[KKln1p lnx'n - ( B~ -B~ )] 

K1n'l'in[KKln 'l'lnx;- (B'n - B~)] 

Kn q, n 

Kln'l'ln 

Kn 'I' n 

K1n'l'ln 

(26) 

nerKO BB,ll9Tb 1 'l!T01 ecnH K = 
ln K ln' 

K 
n K 1 'P = 1jl = l , 1J! = 1jl = l , TO 

n ln ln JI n 

, =,l , B 8THX ycnoaa,ix npoeKUB>I np!!Moil 

npoX0ll!!nIYIO napannenbH0 OCH X n· 

A Ha npaBb!H Kanp Bblp0JKllaeTCSI B np>1Myro, 

nn!I HaXOlKll9HB>I TO'IKB ( x'n; y'n), >IBJ1!110nteHCSI KBB3BCOOTB9TCTBYIOIU9H llJl!I ( x~; y'
11

),, 

Mb! ll01IlKHbl pewHTb CHCT8MY llBYX ypailHeHlllf C llBYMSI H8H3B9CTHbIMH X' B y, 
n n 

X;, 

y~ 

l(y~) • 

y, l ' 
J1 

10 

(27) 

I 

Tiepaoe B3 BblpaJKeHal\ (27) onBCb!BaeT KpBByro, KOTopa!! annpoKCB.MHpyeT TO'IKH, H3Mepea

Hb!e Ha npaaol\ np08KitlIH TpeKa. B HaCTOSIIU8H pa60T8 llJl>I 3Toro acnonb3yeTCSI HHTepnon!I-

ItHOHHblH nonaHOM BTopol\ CTeneHH, CTPOSIIUHHCSI no TpeM T0'IKBM. 

Tipu nocTpoeHHH HHTepnonstnH0HHoro nonaHoMa nnst KaJKnol\ T0'IKH (x~; 

pa!OTCSI TaK1I8 H3MepeH1Ible T0'IKH Ha npaB0M CHHMKe, KOTOflbie Yll0B118TB0pmoT ycnoauro 

Y '
11

) Bbl6H-

y' < y < y' 
nl n n1+1 

TpeTbel\ T0'IK0l\ 6epeTCst T0'IKa c H0Mepo_M i- 1 HilH j + 2 

Ecnu ycnoaae (28) He MOJK8T 6bITb Bb!Il0ilH8HO HH llilSl'_KBKOI'O HOMepa 

BOllHTCSI 3KCTpanonstn11SI 3THM lK8 nonaHOM0M no TP9M 6nalKaHWHM TO'IKaM, 

CacTeMy (27) llOCTBTO'IH0 npOCT0 M0lKHO peWHTb M9T0llOM HTepauaii • 

(v+l) (v) 
x~ = l(y~ ) 

(v+l) (v) 
y'n = y', 

n 

Tipa 8T0M Mb! nonaraeM 
(()) 

Yn 

Tiponecc HTepanal\ OKBH'IHBaeTcst, ecna 

v+l V 
max( lien xn 

y 
n 

v+l 

I • I Yn 

rne to - 3ana11HaS1 H8TO'IHOCTb peweHHSI, 

V 

- r n I> <;: 'o 

(28) 

, TO npo-

(29) 

Ecna COOTH0W8HBe (29) He Bb!IlOJlH!leTCSI HH np11 K'aKIIX 
I/ -c:£. N t TO CqHTaeTC5J, 'CJTO 

y ~ ) HeT KBa3BCOOTB8TCTByromel\ TO'IKH Ha npaBoM Kanpe. 
nnst ( x '

11
; 

rne 

B nponecce HTepaual\ MOlK8T OKa3aTbCSI, 'ITO 

(vl_ 

Y~ ~ [ymin - g,',y; ymax 

Ymin = min(y~i) 

y = max ( y' ) 
max i nl 

i = 1, ••• , Irr 

+g,',y], 

] n - K0Il11'18CTB0 H3MepeHHbJX T0'l9K Ha npaao'1 KB!lpe 

11 

(30) 



tn- 1 

!:,.y 
:r Ir n.1+1 
l=l 

Yn I I 

In -1 

g - KOHeTaHTa, onpenemuomasi o6naeTb nonyeTHMOll aKeTpanommaa, 

Eena BbmonHsieTeSI (30), TO H B 3TOM eny'lae e'IHTaeM, 'ITO nnsi ( x'n , y'n ) HeT 

KB83HeOOTB0TeTnyromeil TO'lKH Ha npaBOM Kanpe. XOTSI 9TH OTK83bl neTpe'la!OTeSI neebMa 

peAKO, nee )1{0 npeneTaBmieT HHTepee OTM0THTb yenOBH>I, enoeo6eTBY!OlllHe· BX B03HHKHOB0-

HHIO •. 

ByneT BbmOnH>ITbeSI (30), HnH He 6ynyT eXOAHTbeSI HTepanaa, TeM 'lSllle, 'l0M 6onblll0 

naenepeasi H3MepHTenbHbIX 0IllH60K TO'l0K Ha neBOM H npaBOM Kanpax, 'l0M M0Hblll0 pae

eTOSIHHe MelKAY ll3MepeHHblMH TO'lKSMH Ha npaBOM Kanpe, 'l0M M0Hblll0 yron M0lKAY npoeK-

naell enena Ha npaBwll Kanp H OCblO x' n· 

nocne HaXO)KA0HH>I {x'n• y'n) nng nony'leHHSI x',Y',z' HCnonbayroTeSI <j>opMynbI (21). 

VI. OnpeneneHHe npoeTpaHeTB0HHbl_X KOOpAHHaT 

.llnsi nonrrnHHSI B0IlH'HIH X , Y , Z nnsi neex H3M0p0HHbIX TO'leK, eooTB0.TeTBY!Ol'.11HX 

H KBa3HeOOTB0TeTBY!OlllHX, nenaeTeSI nonopOT Ha yron :...¢, • 

X = X 'cos</> -Y'sin <f, 

Ha11:ano Maeenna; a(a,*) 

RI Ha'lano MaeeaBa peaynhTSTOB - npocTpaaeTB0BHbIX KOOpAHBaT, BOeCTSBOBneBBl,IX 

no KB83HCOOTB0TCTBYIOIUHM TO'lKaM; 

b(b*)- Ha'lano MaceaBa; 

R2 - Ba'lano MaeenBa peaynhTaTOB 

no eoOTB0TCTBY!OlllHM TO'lKaM; 

npocTpaBeTB0HHbIX KOOPAHHaT, BoecTaBOBneHBbIX 

I n anpec eoe'lnTaHBOil <j>yHKllHH K 
n ,fr n' cnenou aa aell nonJKHa 6wTh 

al BX; al BbIX - BXOA H BbIXOA apH<j>MeTH'leCKOH 'lSCTH r n; 

I n - anpec COC'lHTaHHoil <j>yBKilHH K n 'P n • enenoM 38 Hell nonlKHa 6bITb 

8 
2 BX , • 2 BblX - BXOA H Bb!XOA apH<pMeTH'leeKoil '180TH 

n 

en' en • ~o • g 

Kln IP ln; 

K ln'Pln; 

e - Haqano uaeena 

TeKymee 3Ha'leHHe 

Bn' Brr' 

r 2 ( 
n r

2 
) npH BbI'lHeneHHH n . I ( I ) 

n n MO)KeT 6b!Tb Bbl-

6pano B Hy)Kay,o Sl'leliKy npH. IlOMOIUH KOMaHAbI 

400 "0000, 

Pe3ynhT8TbI BbIASIOTeSI B enenyromeM BHAe: 

2 
0000,<rn 

MaeeHB RI: N Xl;YI ;Zl; ••• ,x.N;YN;ZN 

3neeb N - KOnH'leeTBO TO'leK. 

MaeeaB R2 XNI YNI ZN! 

2 
r l > 

n 

y =Y'sin<,/> + Y'cos<f, PelKHMbl pa60Tbl nporpaMMbl 
I z = z'. 

XN2 YN~; ZN2; 

3neeb 

VII. OnaeaHae n~aMMbl 

TTporpaMMa o<j>opMneHa KaK eTaHnapTHasi nonnporpaMMa n eaeTeMe 11C-2. 

11H<j>OpMailHSI K rrporpaMMe: 

K , rr1 rr 2 rr 
8 

, 52; n, N en, m 

K+ 1, TT 52 ; a , a* R1 

K+ 2, 1T , 52 ; b , b* R2 

K + 3, 1T 52 ; 1n • 8 1 BX" 8 I BbIX 

K + 4, 1T 52 ; 1n • 8 
2nx 

8 
2BbIX 

K + 5, 1T , 52 ; e 

n(m) - KOilH'leeTBO TO'l0K Ha neBOM (npanoM) Kanpe B noebMepH'lHOH eaeTeMe; 

12 

',<l 

1T 2 = 0 nony'leBBbie J)e3ynhT8Tbl ae ne'laTa!OTCSI, 

1TJ! = I Ile'laTb pe::iynhTSTOB, 

RI f O} TTpocTpaHeTB0HHhle KOOPAHHaTbl Bbl'lHenmoTCSI no KBa3HCOOTB0TeTBY!Oll!HM TO'l

~ ,/o KaM. TTpH3HaKO"! eoOTB0TCTBY!OlllHX TO'l0K cnyJKHT HanH'lH0 0AHBHilbI B 45-M 

paapsine KOOpAHBaTbl, 

R1 ,i 0} 
R

2
-. 0 

Bee TO'lKH e'lHTaroTeSI KBa3HeOOTBeTeTBY!OlllHMH. 

I Bee TO'lKH C'lHTSIOTCSI eo_OTB0TeTBY!Ol'.11HMH. 
R = O} 
R2 f 0 

R1 = 0}3anpemennasi KOM6ananag, npoaexonaT oeTanon: 0, 77; 7777, 
R2 =0 

13 

7777, 0000. 
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Pac. 1. Pacnonol!<eH11e KOOpARHaTHbIX ocell B KaMepe II Ha npoeKURRX 06'beKTIIBOB. 

' ' <,,.~.,, J' 

Oc11 Ox H Oy npoXOART 'lepe3 TO'IKY nepece'l0HRR OITTH'IBCKOll OCR C 
nno<;:KOCTblO KBApa H napannellbHbl OCRM OX II OY , Ha OCTS/lbHblX KBApax 
OCH BBOARTCR aHanOl'R'IHO, 'lepe3 C II B o603HB'l0Hbl KOOPAIIHBTbl , TO'IKII 
nepeC0'10HHR OCH neBOl'O 06'h9KTHBB /! ITAOCK~CTblO Z ~ 0 , 
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