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.llnSI pe81IbHOI"O cny'I8SI H3MepeHHbiX KOOpAHH8T '18CTHilbl 1 ABHlKyllleACSI B p8C-

CeBB8IOIIleil: cpeAe, p8CCM8TpHB8eTCSI 38A8'18 H8Bny'lmeA oueaKB yrnoa 11 , fj 

MeTOAOM M8KCBM8nbHOI"O llp8B.ll.OilO.ll.06HH1 I"Ae Cl H f3- yrnhl, onpeAenSI!OmHe 

H81lp8aneHHe '18CTHilbl B npOCTp8HCTBe ( CM, pac.1), npoCTp8HCTB8HHbie KOOpAHH8-

Tbl TO'IeK TpeK8 npe.D.nOn8I"8eM B3MepeHHbiMH H838BBCBMO Apyr OT .ll.PYI"8, 

38.!1.8'18 pem8eTCSI B .D.B8 ST8118• 

B nepaoM npa6naJKeHBH 38 nepBOH8'181IbHoe H8np8Bneaae TpeK8 npBHBMaeM 

npSIMYI01 npoBeAeHayiO no MeTOAY H8HMeHbWHX KB8Ap8TOB 'lepe3 nepBble II* To-

'leK (II* < II ' I".D.e II - 'IHCno H3MepeHHbiX TO'IeK H8 TpeKe), 

3a II * - 10 TO'IKY npBHHMaeTCSI TO'IK8 1 nellt8lll8SI B TOll '18CTB TpeKa1 I"Ae 

Kp8THoe p8CCeHHBe npHBOAHT K pe3KOMY H3M9H9HBIO H81lp8BneHHH '18CTHUbl, 

H8 BTOpOM 9T8ne H81lp8BnSieM O.ll.HY H3 KOOp.D.BH8THbiX OCeA no aTOI. npBMOA, 

Tenepb MOllteM 3811HC:8Tb K8lK.ll.YIO H3MepeHHYIO KOOpAHHaTy H8 cne.D.e K8K ljJy&KUHIO 

nepBOH8'181IbHOI"O H81lp8BneHHSI1 cny'laii:HbiX OWH60K H3MepeBBA B H938BHCHMbiX cny

'18ii:HbiX aenH'IHH OT MHOI"OKp&THOI"O p8CCeSIHHSI, 3TO .ll89T B03MOlKHOCTb nOCTpOBTb 

ljlyHKilHOH8n, MHHHMH38UHH KOTOpOI"O onpe.D.enHT HCKOMb19 n8paMeTpb1, 3Ta npoue.D.y-

/1-3/ 
p8 6nH3K8 K HCnonb30B8HHOH B pa6oT8X , 

1. P accMoTpHM no.D.po6ao BbiKn8.li.KB nepaoro STan8, 06oaaa'IHM 'lepea t 
m D HHTepeCyiOIIlHe HaC Hanp8BnSI!OIIlHe KOCHHyCbl BCKOMOA npHMOA: 
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t- CosfJ Cos a, 

m • Sin {3 Cos a , ( 1) 

D•SIDa. 

BcnoMoraTenbHbllt ljlyHKUHOHan aanuweM B BHae: 

~- 2- 2- 2 2 
l: [(x -ts) +(Y +ms) +(z

1
-ll s )]•Q , 

1 1 1 1 1 
(2) 

1•0 

rae 

:K •·X -X 
1 1 0 

Y
1

•Y
1
-Y

0 

z - z - z 
1 1 0 

s .(;2+y2+;2)1/2 
1 1 1 1 • 

CHCTeMB ypaBH9HHlt, COOTBeTCTBYIOWBSI ycnOBHSIM 9KCTpeMyMa 

ayJOWHlt BRa: 

Q 
2 

, HMeeT cne- · 

a Q2 ~ . --=- ( x s Sin {3 Cos a , - y 1 Cos {3 Cos a s
1 

) • 0 
1 1 -a f3 

(3) 

aQ2 - - -
--- = l: ( x s Cos {3 SID D + y s SiD {3 SiD a - z s Cos a ) • 0, aa 1 1 1 1 1 I 1 1 

unu 

l: y 1 s1 

ts/3·----
l:x1s1 (4) 

Cos{3 l: x s +SiD,Sl: y s •Ctgal: z s·, 
1 1 1 1 1 1 1 

OTKyaa: 

4 

• 

J ;,,( 
/'!\ 

' 

- 2 - 2 1/2 
Cos {3 - ( l: x

1 
8 

1 
)/ [ ( l: x 1 • 1 ) + ( l: Y 1 8 ) ] , 

l l l l 

- - 2 - 2 l/2 
SiD {3• ( l: y

1
s

1 
)/[(I x

1
s

1
) +(l: y s ) ] 

l l l l l 

• I - - 2 - 2 
Siaa-(l: z

1
s

1
)/[(7 x

1
s

1
) +(7y 1s 1 ) +(7 z 1 s 

rae 

0~{3~21r, -rr/2~ a~rr/2. 

nony'leHHble f, m , a onpeuenmoT uanpaeneuue TpeKa 

JKeHHHo 

2, nepeltueM K yTO'IHeHHOMY onpeueneHHIO HanpaeneHHSI TpeK. 

KpaTuoro pacceHHHH. CuenaeM nepexon H3 na6opaTopuolt CHCT 

KOOpAHHaT 11 1 rue ocb OY coenauaeT c uaAueHHbiM aanpaer 

CHCTeMe II KOOPAHH8Tbl X 
1 

H z 1 
MOlKHO npeACT8BHTb B 

i" 09 T Oz +· l 0' 

X 1 - T +" l +·A A • 1 '+ _!_ B I A • 1 + " ' 
9 oz 1 " 2 1 

1 1 
x

2 
·T +t +A (As +lls)+B (-lls+lls)+-B 

9 oz 2 " 1 2 1 2 1 2 2 2 

........................................................................ -.. ·-···· .. -··- ... ---···--·--· 
1 1 1 

x •T+t+Al:lls+l:(I 
19 0" 1 " l • l•l 11:•1 IC•II: 

As _ _!_fls )B · 
I( 2 II: II: 

aneCb 

T0,.- HCTHHHOe 3HB'IeHHe X -It KOOpAHHBTbl B H8'18nbHOlt TO' 

f 
1 

- H3MepuTenbH8SI OWH6K8 B KOOpAHH8Te X 1 

B 
1 

- npocKUHH ua nnocKoCTb XOY yrna MHoroKpaTHoro p1 

eane MelKAY TO'IK8MH i - 1 H l ( l -A HHTepean); 

'7 
1 

- npeBbiWeHHe CMeiUeHHSI B MHOrOKp8THOM pacceSIHHH H8 

sane uau cpeaHHM npu aauaHHOM B 1 
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r - Cos ll Cos a • 

m • Sin fJ Cos cz , ( 1) 

.. 
n=Sincz. I 

<jlyHKUHOHBn 381lHWeM S SHAe: 

2 - 2 - 2 2 
ts)+(y+ms)+(z-n.a)]~Q, 

I I 1 I I 
(2) 

X • X -X 
I I 

Y
1

•Y
1
-Y

0 

z -=z -z 
I I 0 

s ~(i'2+y2+;2)1/2 
I I I I ' 

Hi!:, COOTSeTCTSY!OW8S! ycnOBHS!M SKCTpeMyMa Q 2 
, HMeeT cne- · 

~=! <i' • 
I 

Sinf3 Cos a, -y 1 Coaf3 Cos a a
1 

) •0 

·iJ f3 
(3) 

( i' s Cos f3 Sin a + y s Sin f3 Sin a - ; a Cos cz ) • 0 , 
I I I I I I 

I y I 81 

tgf3•----
I X I s I (4) 

Cos {:3 I x s + Sin 1J I y a • ctg a I z a , 
I I I I I I I 

4 

•'-

- 2 - 2 1/2 
Cosf3 •< I. x

1
a

1
)/[{ I. x

1
a

1
) +(I. y 1 s 1) ] , 

l l l 

- - 2 - 2 a/2 
Sin f3 .. ( I y 

1 
s

1 
)/ [ (I. x

1
a

1 
) + ( I. y s ) 1 

1 l 1 l l 
(5) 

- - 2 - 2 - 2 1/2 
Sin a • (I. z 

1
s )/ [(I. x s 

1
) + (I. y s ) + ( I. z s ) ] 

l l l I 11 l l l 

rAe 

O~f3~2rr, -rr/2~ a~rr/2. 

nony'leHHble t, m 0 n onpeAenst!OT aanpasneaHe TpeKa B nepsoM npH6nH-

JKeHHH, 

2, nepei!:)leM K yTO'lHeHHOMY onpeAeneHH!O HanpasneHHS! TpeKa C y'leTOM MHOro

Kp8THOrO paccestHHS!, CAenaeM nepeXOA H3 na6opaTOpHOi!: CHCTeMbl 1 B CHCTeMy 

KOOPAHH8T II I rAe OCb OY cosnaAaeT c aali:AeHHblM aanpasneaHeM npstMoll:, B 

CHCTeMe II KOOpAHH8Tbl x, H Z I MOlKHO npeACT8BHTb B BHAe: 

i' 09 T ox +· t o' 

x 
1 

-T +"f +·A As
1 

·+....!...8
1

As + 17 , 
9 Ox I X 2 I 1 

1 1 
x

2 
·T +t +A (As +Aa)+8 (-

2 
As+As)+-8 ~s+'l +11, 

9 Ox 2 x 1 2 1 I 2 2 2 2 I 2 
(6) 

.......................................... -................................ -........... -.. - .. ----···--·-- .............. _ ............. . 

I I I 

:r =T +t +A I. As +I. (I. 
19 0" I " l · J•l t•l IC•t 

I 

.A siC _ _!_Aat)8t +I. 'I 
1 

' 
2 J• I 

3AeCb 

T
0
,.- HCTHHHOe 3H8'leHHe X -ft KOOpAHH8Tbl S H8'18nbHOft TO'lKe; 

f I - H3MepHTenbH8S! OWH6K8 S KOOpAHH8Te X 

8
1 

- npocKUHst aa nnocKOCTb XOY 

sane Me>KAY TO'lK8MH l - 1 H 

yrna MaoroKpaTHoro paccestHHst aa HHTep

( l -ll: HHTepsan); 

'1 I - npeBb!WeHHe CMeiUeHHS! B MHOrOKpaTHOM paccestHHH H8 l -TOM HHTep-

sane HSA cpeAHHM llpH 38A8HHOM 8 I 
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A a , - TeKywnll napaMeTp (Jlnnaa ·npoeKunn TpaeKTopnn aa ocb OY l; 

A - TSHPeHC yrna M9*JlY OCbiD OY H npoeKUHell HMUYflbCS "'SCTHUbl B HS-

" 
"'SflbHOll TO"'Ke HS nnOCKOCTb XOY (pnc,2). 

B pa6oTeY 
11 

noKaaaao, "'TO 
8

1 
H f1 l HBnHIDTCH He3aBHCHMbiMH CTOXS-

CTH"19CKHMH nepeM.eHHbiMH, 

3annweM CHCTeMY (6) Jlfl!l TO"'eK H I B BH)le: 

l 

[i
1 

-T-Al: 
9 Oz z l•l 

l l 

Aa 1- 1
1

+l: (l:Aa 
I k•l lt•k It 

1 I 
--A•t)8k+ l: , 1 2 I • I 

(7) 

q q 

[~: -T -A l: As )•f + l: 
119 o" " I q 1•1 k • I 

q 1 q 
1 1: As --As )8 +l: 'I 
•IC •·I k 2 k k l• 1 J • 

Tenepb MOlKHO aanBCSTb Bblpa*eHBe )lnll MaTpHUbl, y"lllTbiB8IDWell K8K OWH6-

KH H3MepeHBH, T8K B MHOPOKpaTHOe pacceHHBe: 

_
1 

k••l.a(l,q) q 1 l 1 -1 -1 
.u • f 8 + l: [( l: A a --A a )(l: As --As )8 +'I ], (8) 

lq l lq l,a•l IC•I It 2 kiC• 1 IC 2 k k k 

/4/ 
Pile 

-· 1 8 ·--· D A a , k 2 k 

-1 1 • 
'I •-·D(Aal 

k 24 ' k 

21.2 2 1 
o-<->-

P fJ J:o 

J: O - paJlH8UHOHH8!1 )lnHHS. 

(9) 

J.icnon&3YH cjlopMynbl nepeXOJl8 B3 OJlHOI CBCTeMbl KOOpJlBHST B llPYPYIDo H8-

-~ 
XOJlHM f 

-I 
f 

'" 
•

2 
- ~ t

2 
-.! r ----(A~: )+ (Ay )+2--11-(A~:)(Ay), 

t I + II 2 t I + II I t I+ II I 

-~- I -.-. ' ll --. .. 2 -. , -t (A~:-)+• (Ay )+• (As )+·2fm(A~:)(Ay)+2ta(A~:)(Az). 
&y ' 

2 
f 
l. 

• 

I ll I I f D - I a D - ll I I --~ 
---- ( A 1: \ + ( A y ) + (t + • )( A • ) + 

r• + .• t 1+. • I 

6 ' 

I 
tma 

+2 (A~:)(Ay)-2ta(A~:)(Az). 

t'+•' 

llncnepCHH H KOppenHUHH senH"'HH 

B npnno*eHHH 1. 

J: y z 

3Ha!l MSTpHUY u· MO*HO 38UHC8Tb cne.nyiDIIIHA cjlyHKUHOHan: 

N• l 
q 

x•~l:£~: 
I 

- T -A ( l: A s ) I u -I [ 1: 
Oz " J lq q 

-T -A (l: As)] 
Oz z l , .. 

'· q 
J • I 

MnHHMH3SilHH aToro cjlyHKUHOHana no nepeMeHHbiM T 0 ,. H 

K ypaBHeHHHM: 

Pile 

l: 
l,q 

-I 
(1 

l q 

l 

l q 

1: + 1: -2 T -A (I. A a + l: A s ) l 
l q 01< .. ,_,. J J•l J 

q 

l: u -•t ( l: A • J )[ J: 
lq q 

-T -A (l: As)]+ 
Oz z l 

J•l 
'· q J -I 

q 

+ o: 
l•l 

l 

As )[1: -T -A (l: As)]l-0. 
l l 0" z J• 1 J 

PewaH STY CHCTeMy OTHOCBTenbHO T0 ,. 
n A ,. , nony"'aei 

b c - b c 
2 1" 1 2" 

T 
oz 

• b -. b 1 I I 1 

A 
a c -• c 

1 IZ I 1" 

z 
a b -a b 

1 I I 

• 1 - l: 
-1 

a· 

'· q 
tq 

b - l: u - 1 ( l: A s ) , 
1 

'· q 
lq J•1 l 

a -b 
I 
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paMeTp (anuaa ·npoeKUHH TpaeKTopHH aa ocb OY } ; 

na Me)KAY ocbJO OY H npoeKuueA HMnynbca 'IBCTHUbl a aa-

XOY (puc,2). 

K838HO, 'ITO 8
1 

H 'It SIBnSIJOTCSI aeaaaHCHMblMH cToxa-

HHblMH, 

eMY (6) .QnSI TO'!eK 

l 

As ]• r
1

+ I 
I t•t 

H g B BH.Qe: 

l 

(I !laiC 
IC•t 

1 l 
--As )8 + I 

2 t t 
I B I 

9 

As l•r 
I 

9 

+ I 
9 

~I 
1 9 

As --A s )8 + I 
t 2 t t 

•I t•l IC•l I• I 

"I 
(7) 

"1 . 
0 38UHC8Tb BblpS)KeHHe .QnSI M8TpHUbl0 y'IHTblBBJOWeA KBK OWH6-

H MHOrOKp8THOe pacceSIHHe: 

t••t .. (1, 9 1 9 

i [(Ills 

" 
1 
2 

l 1 -1 -1 
As )(I As --As )B +'1 ], (8) 

t IC• I IC 2 t It It '·· -· IC•I 

-~ 1 
B • --· D ll s , 

It 2 It 

-1 1 a 
'I •- ll'(fls) 

t 24 \ k 

21. 2 2 1 
D-·<-->-

P {3 Xo 

BSI .QnHHB. 

(9) 

pMynbl nepeXO.Q8 H3 O.QHOI CRCTeMbl KOOPARHBT B ApyryJ0 1 HS-

ID2 - ~ tl - ~ t 
I (l!x )+ (fly )+2--•-(Ax)(Ay), 

+ .. 2 t I + II I t I+ lD I 

I --. .# 2 --.. 
• (ll Y )+a (A a)+ 2f.m(Ax)(Ay)+2fa(Ax)(A a). 

2 
a 

I 
II 

(;:; \ ~ m Ia 1 

t 1+. lD I 

•• 

--ll 2 I --
( ll y ) + (t + • ) ( A a )ll+ 

6 

:.. 

t.: 
+ 2 (Ax)(lly )-H II(Ax)(A a). 

t2+112 

nucnepCHH H KOppenSIUHH eenH'IHH 

B npano)KeHHH 1. 

X y II 

3H8SI M8TpHUY rr MO)KHO 38UHC8Tb cne.QyJOWHI ljlyHKUHOHBn: 

N* I 

- T - A ( I A s ) I t1 -I [ X 
0 :o: :o: I I 9 9 

J • I 

9 

-T -A (I As)] 
O:o: :o: J 

J•l 
X2"'I [x 

l 
I, 9 

npueeaeHbl 

(10) 

MHHHMH38UHSI sToro ljlyHKuaoaana no nepeMeHHblM T O:o: H A:o: npHBOAHT 

K ypBBHeHHSIM: 

rae 

I 

'· 9 

-I 
t1 

I 9 

l 

l 9 

X + X -2 T -A (I A. + I A s ) ,_ 0, 
l 9 O:o: :o: J •I J J •I I 

9 

I rr -II (I A s 
1 

)[ x 
lq 9 

-T -A (I As)]+ 
0:1: :1: J 

1,9 1•1 J•l 

9 

+ (l: 
J•l 

l 

Aa)[x -T -A (IAs)ll-0. 
J l O:o: :o: J • I I 

PewaSI STy CHCTeMy OTHOCHTenbHO TO:o: H A "' , nony'!aeM: 

b c - b c ' 
T 

2 I :o: I 2 :o: 

O:o: 
• b -. b 

I 2 I I 

• c -· c 
A I 2 :o: 2 I :o: 

:1: 

• b -. b 
I 2 2 

a 
1 

• I 
-I 

rr· 

l' 9 
lq 

b - I cr-1 ( I As I) ' I I, 9 19 I• I 

8 ·b 

7 

( 11) 

( 12) 



111 

q 

b c I. C1 -l ( I. 6. s ) ( I. 6. • ) , 
2 1, q I q l •-1 l 1•1 l 

c s I. (T -
1 

lli 
1 :o: 1, q 1 • q ) IS 

q 

c • I u -l ( I. 6. s ) 
2:0: 1,q 1q l•'l l 

lli 
'19 

(12) 

PaccMaTpHB8H MHOI'OKp8TH09 paCC8HHH8 H H3M&pHTenbHbl8 OWH6KH B nliOCKOC-

TH ZOY 

ny'IHM AnSI 

I'A8 

1 
nepn&HAHKynHpHOft p8H88 p8CCMOTpeHHOft nnOCKOCTH XOY 

A H 
• 

T cpopMynbi, aaanorH'IHbie ( 12), a HMeaao: 
Os 

b c - b c 2 1Z 1 2Z 
T oz • b -. b 1 ., ll .,. 

A • 
a c -a c 

1 3' 2 1Z 

a b -'• b 1 2 2 

c .. I -1 
(1• z 

lq 19 ' 1• 

c •· I •• l, q 

I, q 

q 

u-1 ( I 6. s ) i 
l q 1•1 l . 19 

,no-

3Aecb A • tc a , A • tc a (pHc.2), rAe yrnbi a H 11 onpeAenHIOT 
'k. 1 "' I 1 I 

nepBOH8'18nbHOe HanpaaneHHe TpeK8 B HOBOft CHC,IeMe KOOpAHH8T llr 

2 ll 1/t 
T •· A • I ( 1 + A "'+ A • ) 

mT•l/(1 +AI+ All)1/2 
:0: • (13) 

2 2 1/2 
a•A/(l+A +A) 

T • s s 

l1cnonb3YH cpopMynbi o6paTHOI'O nepeXOA8 OT CHCT8Mbl II B na6opaTOPHY!O CHC-

TeMY I , H8XOAHM aanpaBnHIOIUHe ltOCHHYCbl Tpexa 

TeMe I: 

• 8 

t 0 mo D 0 B CHC-

4 

' Ill t + t lilT-
t D 

t -0 
..;t

2
+ m

2 2 2 T v t +Ill 

t IIID 

Ill .. - tT+ mmT- D 

0 2 2 vt•+m2 y t + m 

2 2 
a -am +v·t +m a 

0 T T 

noACT8BnSISI B \ l4J cpopMynbl \1) 1 H8ftAeM CBH3b 

MHIIH{J 

t 0 

D 
T ' 

T 

Ill 

Ha pHc.3 npHBO/lHTC!I aaaHcHMOCTb cpe/lHeKBallpaTH'IHbiX owH6o: 

83HMyTanbHOI'O 
{J - H non!!pHOI'O II - yrJIOB OT H8'18nbHOft SHtlP 

30HOB
0

0T B38HMHOI'O pacnono~eHH!I TO'IeK H8 TptlKe H HX JtonH'IeC' 
2 

cpe/lbl paCCMOTpeH ~H/lKHft KCeHOH (x 0 = 8,12 r/ CM ) , no OCH a6CUHCC 0 

!IHH!I Me~JlY TO'IK8MH B }lOn!IX onTHM8nbHOft H'leftKH ( CM, npHno~eHH8 

'IHH owH60K npocTpaacTaeHHblX xoopAHHBT ( D ,. • D r .f. D • ) s 

npe/lCTaaneHbi }ln!l paanH'IHblX nono~eHHA TpeKa a KaMepe (pHc.:l 

D lli • D Y , TO npH !jJHKCHpOBBHHOM yrne H8KnOH8 Tp8K8 It onTH' 

0 Z ) aenH'IHHbl C1 H 
a 

u· 
f3 

He 38BHC!IT OT OpHeHT8UHH TpeK8 

nnoCKOCTH, 

nyHKTHpHbl8 nHHHH HB pac.3 COOTB8TCTBY!OT /lBYXTO'I8'IHblM H3 

Hble - HSMepeHHHM nq, 5 TO'IKBM, 

Ha pac.4 uao6pa~eHbl aaaHCHMOCTH aenH.'IHH u f3 H 
K· (1 

a 

qecTaa TO'IeK H ax pacnono~eHH!I aa Tpexe. To'IKH aa cneAe pac· 

llYIOWHM o6paaoM: aaAaeTC!I onpe/leneaaoe paccTOHHHe Me~AY 1 ~ 
ne KOTOpOI'O TO'IKH pacnonara!OTCSI HB OAHHBKOBblX paCCTOSIHHSI 

PeaynbTBTbi pac'IeTOB noK83biB8IOT, 'ITO npHMeHeHHe MeTOl 

npaa/lonOAo6HH }lnH onpe/leneHH!I aanpaaneHHH TpeKa o6ecne'IHBB 

1. YMeHbWeHHe norpewaocTeft a oueHKBX aeaaaHCHMbiX 

no cpaaHeHH!O C llBYXTO'Ie'IHblMH H3MepeHHSIMH ( pHC,3) i 
(1 f3 c 

2. HanH'IHe nnaTo e aaaacHMOCTH aenH'IHH u 11 

'IeK H HX B38HMHOrO pacriOno~eHH!I (pac.4), 

9 
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q 

b = I u -I ( I 6 s ) ( I 6 a ) , 
2 1, q 1 q J •I J J= I J 

(12) 

I -I 
c = (1 ll 

I X 1, q 
1 • q) 19 

q 

c - I u -1 ( I 
"" s J ) ll 

2X 
1, q 

1q 
J= I '19 

MHOI"OKp8THO& paCC&HHHQ H H3MepHTenbHbiQ OWHOKH B nnoCKOC-

&HaHKynHpHOft paHee paCCMOTpeHHOft nnoCKOCTH XOY ,no-

H T 
0& 

!jlopMynhi, aaanorH'IHhie ( 12), a HMeaao: 

b 2 c I ,.- b 1 c 2 " 
T 

0& 
• b -. b 

l , ~ ~ 

A 
a c -a c 

1 2.. 2 1 .. 

" a b -'a b 
I 2 2 I 

c - I 
IE 

-I 
u· z , 

1 q 19 
1, q 

q 

c •. I 
2& 

u -I ( I 6 s ).i 
1q J•J j 19 1, q 

, A - tc a ( pHc,2), rae yrnhi a H a onpeaenHIOT 
l 2 2 l I 

npasneHHe TpeKa B HOBOft CHCTeMe KOOpAHH8T llr 
2 2 l/2 

t T •· A X I ( 1 + A"+ A.) 

m T .. 1/ (1 + A 2 + A 2) 1/2 
X & (13) 

2 2 a/2 
D•A/(l+A +A) 

T a z a 

pMynbi OopaTHOI"O nepexoaa OT CHCT9Mbl II B naoopaTOpHyiO CHC-

anpaBnHIOIUHe KOCHHyCbi TpeKa 

~ 

-~ 
8 

t 0 llo D 0 B CHC-

., 

t 
0 

II --0 

' m 
+ f liT-

t D - r 

.;r2+ 112 
T 2 

.jt +II 

11 a t 
t + m11T-

2 T ..; r 2 
+ m 

2 v t 2 
+ m 

a 
0 

am + 
T 

2 2 
+ m v t aT 

2 

a 

noACTaBnH51 B \ 14} !jlopMynbi \ 1}, HaftaeM CBH3b t O 

MH a H {3 

D , 
T 

T 
, 

( 14) 

m 
0 

, a 
0 

c yrna-

Ha pHc.3 npHBOitHTCH aaBHCHMOCTb cpeaaeKBaopaTH'IHbiX owaooK u ,u (cM,np.2) 
{3 a 

83HMyTanbHOI'O {3 - H non51pHoi'O 4 - YI"IIOB OT H8'18nbHOft 9Hepl"HH 1r - Me-

aoaos.oT B38HMHoro pacnono~eHHH To'leK aa TpeKe H HX KonH'IeCTBa. B Ka'leCTBe 

2 
cpeabi paCCMOTpeH ~HitKHft KC9HOH (x

0 
=8,12r/CM ),no OCH a6CUHCC OTno~eHbl paCCT0-

51HHH Me~ay TO'IKBMH B aon51X OllTHMSnbHOft 51'1eliKH ( CM, npHno~eHH9 3), BBHay pa3nH

'IHH owHooK npocTpaHCTBeHHbiX KoopAHHaT ( D x • D, .f. D. ) 9TH aasHCHMOCTH 

npeacTaBneHbi am1 paanH'IHbiX nono~eHHA TpeKa B KaMepe (pHc.3a, 36). TaK KaK 

0 ll • 0 y , TO npH !jJHKCHpOBBHHOM yrne HBKnOHB Tp&K8 K OnTH'IeCKOft OCH ( OCb 

0 Z ) senH'IHHbi U H 
a 

u· 
f:l 

He 38BHCHT OT OpHeHTBUHH TpeKa B 83HMyTanbHOft 

nnoCKOCTH, 

nyHKTHpHbie nHHHH HB pac.3 COOTB9TCTByiOT ltBYXTO'I9'1HbiM H3MepeHH51M, cnnow

Hble - H3MepeHH51M no 5 TO'IKBM, 

Ha pHc.4 H306pa~eHbl 38BHCHMOCTH senH.'IHH U {3 H u a KBK !jlyHKUHH KOnH

'19CTB8 TO'IeK H ax pacnono~eHH51 aa TpeKe. To'IKH aa cneae pacnpeaenHIOTCH cne

nyiOIUHM oopaaoM: aanaeTC51 onpeneneaHoe paccT051HHe Me~ny 1 H 2 TO'IKBMH, noc-

ne KOTOpOI"O TO'IKH pacnonaraiOTCH HB OltHHBKOBblX paCCTOHHHHX Apyr OT Apyra, 

PeaynbTaTbi pac'leToB noKa3biBaiOT, 'ITO npHMeHeHHe MeToAa MaKCHManbHOI"O 

npasnonoao6HH nnH onpeaeneHH51 aanpasneHHH TpeKa ooecne'IHBaeT: 

1. YMeHbWeHHe norpewaocTeA B oueHKBX aeaaBHCHMbiX yrnos 

no Cp8BH9HHIO C ltBYXTO'I9'1HblMH H3MepeHHHMH (pHC,3); 

ua H u13 

2. HanH'IHe nnaTo B aaBHCHMOCTH eenH'IHH ua 

'leK H HX B38HMHOI"O pacriOnO~eHH51 (pac.4), 

H U{3 OT KOnH'19CTB8 To-

·I 

9 



B 3aKmoqeaHe Mhl Bhipa>KaeM 6naronapHoCTb 3.H.Manbueay 3a nocTOSIHHbllt 

HHTepec K pa6oTe H none3Hbie coaeThi. 

n p H n o >K e a· H e 

OnpeneneHHe AHCnepCHil H KOppenSIUHII BOCCT8HOBneHHhlX 

npOCTp8HCTBeHHblX KOOpAHH8T TO'lKe TpeKa 

llnS! BOCCT8HOBneHHSI npocTp8HCTBeHHhlX KOOpAHH8T BOCDOnb3yeMCSI ~OpMy
/3/ 

naMH H3 pa6oThl : 

8 n- 8 n-{xns kntbn -xnsknt/Jn) 
z = 

x ns k tn tP tn - x ns k tn tb tn · 

x • z x ns k tn tb tn + x ns k n tb n + 
8 

n 

y + y 
ns ns 

y • + c . 
1 1 
-- +---

(t-nt) 

An Au 
PaccMaTpHB851 DO"'TH TO>KAeCTBeHHhle o6'beKTHBbl H XOpOWO HCnpaaneHHhle 

ODTH'leCKHe CHCTeMhl, rne 

k tn • k tn • k t ' 

kn•kn•k, 

tb tn"' tb tn • tb n • tb n • 
1 ' 

A n • A n • z k 
1 

tb 1+ k tb • z k 1 + k , 

Sb!llHWeM IJlOpMynhl (t-nt) B BHAe: 

• 

• .. , ... --. 
--~~ \ ~ 

8 - 8 n n 

k
1
{xn-xn) 

k 

k I 

:x• xn{zk 1 +k )+ 8n 

l Y=-(z k +k)(Y +Y )+c. 
2 

1 n n 

10 

'\ 

'
'·' 

'\,_!.I 
" 

'· 

* , 

li 
I 
.\ 
\ 
I 

B aTOM cnyqae nucnepcHH H KoaapHaUHH aenH'lHH x, y, x paBHbl: 

I I 
I a· 1 { B - B ) { x n + x n ) 

I D n 
( x.' - x) • 4 

{xn- xu> 

{y'-y)2 

{ IJ '·-·.) 2 

, 
u {B 

n 

-~ I 
2a (Bn-8n) 

2 4 
k1 {xn-xn) 

2 ·- 2 ~ 
) [~(xn-~,m> +{Yn+Yu> - Bn 

2 { :1 n- XD ) 4 

- I 
a I ( 8 n - 8n ) ( x n+ ~) 

{ll>'-·x)(x'-·x) • 4 
k (x n- Xu ) 

1 

-. 2 a (8 -8) {x +X )(y +Y) 
n n n n n n 

{x'-x)(y'- y) • 2(xn- xn) 4 

(y'- ')(• ._,.). ~·- ~.)\\.•'!_! 
lC, (,., _ )C, r· 

HnH, Bhlp8>K851 aenB'lHHhl 'lepe3 npoCTpaHCTBeHHhle K00pABH8Thl C DON 

nonyqaeM oKOH'laTenbaO: 
- 1 I 2 I 
a ( x k + k ) [{x- 8 ) + {x -8 ) ] 

1 n n 
b 

• (~-BD)I 

-2 I. I . 
Ia (x k 

1 
+ k ) [ { 8n - 8 n) + 4 {Y It'-) 

D ., 
!·{B -B )

1 

1n n 

- 2 4 2u {zk 1 +k) 

D • k 1
( 8 - B )

2 

1 n n 

11 



Mbl Bblp8)1{89M 6narOABPHOCTb 3,J1,ManbUeBy 38 nOCTOS!HHhlil 

H none3Hbl9 COB9Tbl, 

n p H n 0 )!{ e H. H e 

AHCnepCHil H KOppenSIUHil BOCCTBHOBneHHhlX 

~OCTDBHCTB9HHhiX KOOpAHHBT TO'IKe TpeKa 

lbBneHHS! npOCTpBHCTBeHHhiX KOOpAHHBT BOCnOnh3yeMCS! ~OpMy-

8 n - 8 n - (Ins k n t/1 n - Ins k n t/1 n 

Ins kIn t/1 In - Ins k In t/1 In 

z I ns k In t/1 In + I .ns k .n t/1 n + 8 n <I-nn 
y + y 

ns ns 
y .. + c • 

1 1 
-- + ---

An An 
no'ITH TO)I{AeCTBeHHhle o6'heKTHBhi H xopowo ucnpaaneHHhle 

, rae 

k 1n • k In • k I ' 

kn-kn•k, 

t/1 In • t/1 In • t/1 n • t/1 n,. 1 ' 

A n • A n • z k 
1 

t/J 
1
+ k t/J • z k 

1 
+ k , 

(1-nl) B BHAe: 

. . 
'\'/ ·40 a .. \ .. ~.: ~ 

B - B 
n n 

k 1 (In- In ) 

k 

k 1 

:X= xn(zk 1 +k)+Bn 

y = _1_ 
2 

( z k 
1 

+ k ) ( y n+ y n) + c • 

10 

.;. 

''41i .. \ 
··~~!;I . ,I 

'· (1 

.~ i , 

L. 

B aTOM cnyqae aucnepcau H KOBapuauau aenH'IHH I, y, z pBBHhl: 

- I 2 
1 u· 1 

( 8 - 8 ) (I .n + In) 

(I'-'I)
2 

• n .n · 
. 4 

(y'-y)2. 

(In- x n) 
-. 2 2u (8.n-8n) 

( z '·-·.) 2 
2 4 

, 
0' ( 8 -8 

.n n 

k 1 (x.~~-xn) 

2 ·- 2 2] 
) [~(x.n-~,m) +(Y.n+Yn> 

2 ( x .~~- xn ) 
4 

- 2 
., 2 ( 8 .n - 8n ) ( x .n+ lim) 

( z. '-·x )( z '-·z ) • 
4 

k (x .n-Xn) 
1 

-2 I 
u (8 -8 ) (x +x )(y +Y) 

.n n .n n .n n 

(X'- X ) ( y'- y ) • 2 (X .II- X n ) 4 

( y , - y ) ( I '-• z ) ,. ~(I - ~ n) 1., (~II ot ~ J f1 
lC, c,JI_ l(, r- , 

HnH, Bhlp8lK8S! Be.IIH'IHHhl 'Iepe3 npOCTpaHCTBeHHhle KOOpJIHHBThl C nOMOWbJO (2-nl), 

nony'IaeM OKOH'IBTe.llbHO: 

D 
" 

D ., 

~ 

- 1 I 2 2 
0' ( 1 k 

1 
+ k ) [(x- 8 ) + (x -8 ) ] 

.n n 

(~- 8n)2 

lo 2
(zk 1 +k )

2
[(8.n-8n)

2 
+4(yat"')'J 

!·(8 -8 ) 2 
'.II n 

2o 2 (zk
1
+k)

4 

D 
k 

2
( 8 - B ) 

2 

1 n n 
• 

II 

(3-nl) 



I 

2 3 
u (h-Bn-Bn)(zk 1+k) 

(x'-x) (z'-z) • 
k (Bn- Jh)L 

I 

- 2 2( u· ( 2 x - B - B ) ( z k + k ) y- (. \ 
n n 1 I (3-ni) 

(x'-x)(y'-y) • 
(Bn- B nt' 

(y'-y)(z'-
I)- !i'i-('1·C)(tr;,t~) 3 

I 
t, ('n-&1))'2.- -

rae 
u 2 0~ • 0 ~ - 0 ~ - H3M9pHTe1IbH811 OWH6K8 H8 ll1I9HK9, 

npHIIOJK9HH9 2 

LJ.HerreHH8SI OU9HK8 aHenepeHHH B9IIH'IHHbl A B eHeTeMe fi 

.1:13 ypaaHeHHli CBS13H BHaHO ( 6) o 'ITO aHenepeHH aeiiH'IHH A H T 
0 

onpeaenR-

IOTeSI BeiiH'IHH8MH f I 7J I 1 B 1 

anSI 

rae 

• 

2 
(1 

A 

N* 
l: [ ( 

t•O 

a A 2 - 2 a A 2 - 2 a A 2 - 2 
,_.) 8 +<-.-), +(---) f] t t t ast a,t aft 

T 
0 

- aaarrorH'!HO. 

BbipSJKeHHII anSI npOH3BOaHbiX HMelOT BHa: 

N* q 

(1-n21 

N* 
l: __!!_ = l: 

I 

u-l ( l: lls K 
lq K• 1 

1 - tlll ) ( d l: ll ., - f ) • 
2 . t 

a s ~- t ;•1 
t 

a A N"' N* ; 
-1 I l: u (d I lls

1
-f), 

l•·k ;•1 lq 1•1 a ,t 
a A N* 

I 
; 

17 - 1 ( d I ll s 
1

- f ) , 
t q 1•1 ;•1 

I• 1 

a f t 

d • a/ ll , f • b afll, ll• a 1 b 2- a 2 b 1 
(eM.( 12) ), 

(npH Bbl'!HeiieHHH aHenepeHH BeiiH'IHHbl 
T 

0 
eneayeT rronoJKHTb d • b 

2 
I ll ) 

12 

OrrpeaeiiSISI a H {3 H3 \1) H HeiiOIIb3YSI l}::J), (14) 1 Hall 

AIISI cpenHeKB8Ap8TH'!HblX OWH60K yriiOB Cl H fJ B IIS60p8TC 

2 1 
(1· -fJ 

(1 - D 
2
)( 1- D 

2 
) 

2 
( i + A 2 + A 

2 
) 

8 

ll " • 

2 2 - 2 
x I [ ( t m - t m ) ( n A - .;t + m ) A - ( t f + m m ) ( 1 + A ) 

0 0" "0 0 • 

2 2 s 
+[(t f+ m m)A A -<2 m-fm )(vf +m A +n(l+A 

0 0 ""' 0 0 .. ' 

2 • 2 2 
u· • ![ n A + V f + m A A ] 

2 2 2 
,A+[vt+m(l~ 

II 2 2 2S z z • 
(1-n )( 1 +A + A ) 

z 

rae 

0 z z 
ut ' u2 onpeaemuoTeSI !jlopMyrraMH ( 1-n2), 

A• A • 

llpHnoJKeHHe 3 

1:13 Bblp8lK9HHli 1 onpenerrSIIOlllHX B9IIH'IHHbl 
2 , 
A. 

(eM. 1-n 2 

TO'IHOeTb BOCCT8HOBII9HHII H8np8BIIeHHII Tp9K8 38BHeHT OT paCnOIIO 

Tp9K9 ( 38BHeHMOeTb OT !!,. 8 k ) 1 KOTOpOe 1 B eBOIO O'!epeAb 1 OIIpeae 

60K H3-38 MHOrOKp8THOrO paeeeSIHHII H OWH60K H3MepeHHII, 

.llrrll Bbi60p8 OllTHM81IbHOro paCCTOIIHHII M9lKAY TO'IK8MH Tp 

ABYXTO'!e'IHbiX H3MepeHHll BOCllOIIb3Y9MCII CIISAYIOWHMH paccyJKA9 

CM9W9HH9 nepBoA' TO'IKH TpeKa onpenerrl!eTeSI TOIIbKO H3M9pHT 

T.e. 
-2 

fl X 
l 

-2 
.. f 

CM9lll9HH9 BTOpoll TO'IKH 6yaeT orrpeneiiSITbell eme H eM9lll9HH9~ 

eKOrO paeeeSIHHII1 T,e, : 

-2 -2 1 s 
ll X - f + -- Dli B ' 

2 6 l 

rae fl 8 
1 

-paeeTOHHI!e M9lKAY J-oi\ H 2-ol! TO'IK8MII 1 D - naeT 

CpenHee 3Ha'!eHI!e own6KI! yrrra, onpeuerrSieMoro no nepBbiM ABYM 

38III!e8Tb B BI!Ae: 

13 



x) (z'-z) 

x)(y'-y) • 

(1 

2 3 
(2lr:-Bn-Bn)(zk 1+k) 

k (Bn- lit)'-
1 

u (2x-B -8 )(zk+k) y .. c,.\ - 2 •( 
n n I I 

(Bn - B n)"' 

<Y'- y > < z' _ z > .. .d:,cfi(~·c)C~~.t~)
3 

I 
t, (&n-&1))'2.-

_2 
(1 

~ U - H3MepHTenbH8H OWH6Ka H8 rrneHKe. 

npHnOlKeHHe 2 

.(!HCrrepCHHH senH'IHHbl A B CHCTeMe n 

CBH3H BH.L!HO( 6) o 'ITO .L!HCrrepCHH senH'IHH A H T 

1/ I 1 lJ I 

a A 2 - 2 a A 2 - 2 a A 2 - 2 __....) s +<-.-),., +(---) f] 
k a k k 

ask .,k afk 

'IHO. 

rrpOH3BO.(!HblX HMeiOT BH.(l: 

N* N* I 
q 

::! ::! u-1 ( ::! As - - 1- A1 11 d I As 1 -f), 
1-= t q-= 1 lq K • 1 K 2 k J• 1 

N* N* -1 q 

::! ::! u (d::! As -f), 
I •·k 9 •1 I 9 l • 1 J 

N* 
I 

9•1 

0'-1 ( d 
kq 

q 

IAs
1
-f), 

J•1 

(3-nl) 

<# 

0 
orrpenenH-

(1-n21 

d•a /A, f-b 1/A, A-1 b -a b 1 1 2 2 1 
(eM.( 12) ). 

.L!HCrrepCHH senH'IHHW T 
0 

cnenyeT rronolKHTb d • b 
2 
I 6 ) 

12 

'* 

OnpenenHH a H fJ H3 ( 1) H HCITOnb3YH ( 13}, ( 14), H8A.LteM Bblp8lKeHHSI 

.(lnSI cpe.LtHeKB8.(lp8TH'IHblX OWH60K yrnos a H {J B na60p8TOpHOil: CHCTeMe: 

2 1 
£'• -· fJ 

X 

(1-n 2)(1-n 2
)

2 (i+A 2 + A
2 

)
3 

0 " • 

. 2 2 -2 22 
x I [ ( t m - t m ) ( n A - .jt + m ) A - ( t t + m m ) ( 1 + A ) ] u + 

0 o & "0 0 a A 

" 

2 2 I 2 
+[(t f+ m m)A A -(f m-tm )(1/t +m A +n(l+A )] 

0 0 " ,. 0 0 ,. " 

2 
(1 I , 

2 ,. 
a 

rne 

"· 

1 
I, 

2 2 2 2 
l[nA +vt +m A A 1 u. +[1/f + 

2 2 2s z z. " 
0-n)(1+A +A) " 

0 z z 

2 2 2 2 
m (l+A )-nA 1 u 

z s A 

" 
u 2 , u 2 orrpenemiiOTCH <!JopMynaMH (l-n2). 

Az A~ 

ilpHflO)f(eHHe 3 

Ha BblpalKeHHA, orrpenensr!OI!lHX senH'IHHbl 
2 

(1 (eM. 1-n 2), cnenyeT, 'ITO 
A 

TO'IHOCTb BOCCT8HOBneHHH HarrpasneHHSI TpeK8 38BHCHT OT pacnonolKeHHSI TO'IeK H8 

TpeKe ( 38BHCHMOCTb OT A 8 k ) 0 KOTOpoe, B CBOIO O'!epe.Ltb 0 orrpe.LtenHeT BKna.(l OWH-

60K H3-38 MHOI'OKp8THOI'O paCCeSIHHH H OWH60K H3MepeHHSI. 

llnsr Bbl6opa OfiTHM8nbHOI'O paCCTOSIHHSI MelKAY TO'IK8MH TpeKa .Qnsr cny'laSI 

.QByXTO'Ie'!HblX H3MepeHHA BOCrrOnbayeMCSI cne.QyJOWHMH pacCylK.QeHHSIMH. 

T.e. 

CMel!leHHe nepsoi% TO'!KH TpeKa orrpenenHeTCH .f'onbKO H3MepHTenbHOA OWH6KoA, 

-2 
A X 

1 -· = f 

CMel!leHHe BTOpOJ% TO'!KH 6y.LteT orrpe.LtenHTbCH eme H CMeiUeHHeM H3-38 KynoHOB-

CKoro pacceHHHH, T.e. : 

-2 -2 1 
Ax "'f +--DAs 

2 6 

rne As 
1 

-paccToHHHe MelKny l-oll H 2-oll TO'!KaMH, D - naeTCH !)lop My noll ( 9). 

Cpenaee aaa'!eHHe own6KH yrna, orrpe~-tenHeMoro no rrepBbiM nsyM TO'!KaM, MOlKHO 

38fiHC8Tb B ~line: 
~ 
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I, 

1 -~ 1 1 
Ab. --v2£ +--DAs 

A •1 6 1 

- 2 
Ha ycnOBH9 MHHHMyMa(Ab) HSXOaHM 

A ' 24 -~ 
8 opt • V £ 

D 
(I-nS) 

nHTepaTypa 

1. r.A.EMe1Ih9H8HKO, K.n.noMOB, r.H.MaKapeHKO, B.H.Mopoa, H.C.CaHTOB, 
A.n.CTen&Max. OnpeaeneHHe MeToaoM MaKCHMyMa npaa.nonoao6usr napaMeTpoa aa

pSDKeaaolt qacTHDhl, .QBBJKymeltcsr a TopMoagmelt pacceuaaiOmelt cpe.ne, noMe
meaaolt a aeoaaopoaaoe MSI'HHTHoe none. npenpHHT OHHH P-2829, 
.LJ.y6aa, 11;166 r. 

2. H.M.rpaMeHHDKHA, n.A.THXOHOBa, n.B.WnsrnHHKOB, Hoabllt M8TO.Q y'leTa Kyno
HOBCKOI'O pacceHBSHH9 npH o6pa6oTKe KaMepHbiX TpeKOB, npenpHHT OHHH 
P-2146, Lly6aa, 1965r. 

3, H.M.HaaaqeaKo, H.A.KpyTKoaa, B.H.Mopoa, T.r.OcTaHeBH'I,r.H.TeHTIOKoaa. 
BoccTaaoaneaHe npocTpaacTaeaablx KOopaHHaT To'leK Tpexoa no .nayM cTepeo-
npoeKDH9M. npenpHHT OHHH P-2889, Lly6He, 1~66r. . 

4, Ll.PoccH, K.rpeltaea. BaaHMo.neltcTaHe KOCMH'IecKHx nyqelt c aemecTBoM, Hn, 
MocKaa, 1~46 r. 

• 

PyKonuc& nocTynHna a H3.QaTe1IhCKHit oT.nen 
21 aexa6psr 1967 ro.na. 

1-1 

X o 

tz 
PHc.l. Onpeaeneaae yrnoe a H fJ B na6opaTopHolt CHCTeMe xoopJ 

y 

/! 

Pac.2. CacTeMa xoopaHHaT, a KOTopolt Hanpaeneaae Tpexa npa6naaBTel 
aaeT c oc&JO 0 Y; a

1
, a 2 - yrnbl MeJK.ny npoeKilH9MH Tp 

xoopaBHaTHble nnocxocTa XOY • Z 0 Y a oc&JO 0 Y , coo 

15 



l'lb 
1 -~ 1 s 

,.j2E +--Df'ls 
6 s 1 

2 

MHHHMyMa (f'lb ) H8XOAHM 

6 I 

s -~ 24E 
l'l 8 -..; 

(I-nS) 
opt D 

nHTepaTypa 

SUieHKO, K.n.noMOB, r.H.MaKapeHKO, B.H.Mopoa, H.C.CaBTOB, 
Onpeneneaae MeTonoM MaKCHMyMa npasnonono6as napaMeTpos 3a

qacTHUbl, nsaJKymelks B TOpMoasmeA pacceasa10meA cpene, noMe
MarHHTHoe none. npenpHHT OHSIM P-2829, 

.MeHHUKHH, n.A.THXOHOBa, n.B.WnsmHHKOB. HOBbiA MeTOA y'leTa Kyno
o6pa6oTKe KaMepHbiX TpeKOB. npenpBHT OH SIH 

HKo, H.A.KpyTKosa, B.H .Mopo3, T .r .OcTaHeBH'I,f .H. TeHTIOKosa. 
HHe npocTpaHCTBeHHbiX KOOpAHH8T TO'I9K TpeKOB fiO ABYM CTepeo-

P-2889, ,Uy6ae, 11:166r. , 

B3aHMoneAcTBHe KOCIKH'IeCKHX nyqeA c semecTBOM. Mn, 

• 

PyKonacb nocTynana B H3naTenbCKHA oTnen 
21 neKa6pH 1967 rona. 
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Pac.l. Onpeneneaae yrnos a H (3 B na6opaTopaoA cacTeMe KoopnaHaT. 
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Pac.2. CHCTeMa KOOPAHB8T, B KOTOpoA HanpasneHHe TpeKa npa6nH3BTenbHO COBna-
naeT C OCbiO 0 Y; a

1
, G 2 - yrnbl MeJKAY npoeKUBBMB TpeKa Ba 

KoopnasaTBble nnocKOCTH XOY , Z 0 Y a OCbiO 0 Y , cooTBeTCTseaao. 
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PHC,3, 3aBHCHMOCTb cpeAHeKB8Ap8TH'IHbiX OWH60K yrnOB a H {3 OT 'IHCna H3-

MepeHHbiX TO'IeK H8 cneAe H pacCTOSIHHSI MelKJlY HHMH, 

ua[21- 38BHCHMOCTb cpeoHeKB8Jlp8TH'IHOA OWH6KH BOCCT8HOBneHHSI yrna 

a npH H3MepeHHH H8 cneAe JlBYX TO'IeK, pacnonoJKeHHbiX APYI' 

OT Jlpyra H8 paCCTOSIHHH fl S • 

u [51 
a 

ufl[21-

u [51 

- 38BHCHMOCTb cpeoHeKB8Ap8TH'IHOA OWH6KH BOCCT8HOBneHHSI yr

na a npH H3MepeHHH aa cneAe nSITH TO'IeK, pacnonoJKeHHhlX 

APY~' oT opyra aa paccTOSIHHH 6s 

cpeoaeKsaApaTH'IHbie owH6KH yrna {3. 

{3 E -

AnSI ABYX H fiSITH TO'IeK, H3MepeHHbiX H8 TpeKe, COOTBeTCTBeHHO, 

H8'18nbH8SI 3HeprHSI rr - Me30H81 TOpM03l!Wei'OCSI B lKHJlKOM 

KCeHOHe. 
fl s 

0 
- onTHManbHSSI onHHa, onpeAenSieMaSI ljlopMynoa ( 1-113). 1 

PHc.a) 
1 

6)_, B) OTnH'I8IOTC,SI opyr OT Apyra aaeprHeA rr - Me30H8 H 3H8'1eH'H-

eM yrna a 16 
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PHc.4. 38BHCHMOCTb CpeoaeKB8Ap8TH'IHbiX OWH60K yrnoB {3 H a 01 

MepeHHbiX TO'IeK H HX B38HMHOI'O pacnOfiOJKeHHH. 

uf3 [i1} 
CT: ( i 1 - cpeAHeKB8Ap8TH'IHbie OWH6KH BOCCT8HOBneHHH yrno 

a a npH H3MepeHHHH H8 TpeKe ' i ' TO'IeK. 

fl 8 - paCCTOHHHe MelKAY TO'IK8MH, 

fl s 0 - onTHManbHSH AnHHa, onpeoenHeMaH ljlopMynoa ( 1-113). 
KpHBbie aa pac.4 paCC'IHTSHbi onH aaqanbaoa aaeprHH rr -Me: 

aoa 200 Mas. H cz • {3 • 0 · 

PHC.a),B),A) OTnH'I8IOTCH paCCTOHHHeM MelKJlY nepBOA H BTOpOA 

TpeKe, 

BsaHMHOe pacnonoJKeaae nHTH TO'IeK aa cneoe AnH cny'laes a), 

paJKeHO H8 pHc,6) 11') ,e) COOTBeTCTBeHHO, 

BaaHMHoe pacnonoJKeHHe Tpex ('leThlpex) TO'IeK Ha TpeKe aaan 
nonoJKeHHIO TO'IeK H8 pHC,6) ,r) ,e), ecnH B nocneAHHX OT6p8Cbl 

(OJlHy) TO'IKH. 
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I!BHCHMOCTb cpeAHeKB8Ap8TH'IHbiX OWH60K yrnoB a H {3 OT 'IHCna H3-

[ 5 l 
a 

TO'IeK H8 cneAe H paCCTOSIHHSI MelKAY HHMHo 

38BHCHMOCTb cpeAHeKB8Ap8TH'IHOa OWH6KH BOCCT8HOBneHHSI yrna 

a npH H3MepeHHH aa cneAe ABYX TO'IeK, pacnonoJKeHHbiX Apyr 

OT Apyra H8 paCCTOSIHHH ~S • 

- 38BHCHMOCTb cpeAHeKB8Ap8TH'IHOa OWH6KH BOCCT8HOBneHHSI yr

na a npH HaMepeHHH aa cneAe nSITH TO'IeK, pacnonoJKeHHbiX 

APYI' OT Apyra Ha paCCTOSIHHH 6s o 

{3[2]

[ 5 l 

CpeAHeKB8Ap8TH'IHbie OWH6KH yrna {3 • 

AnSI ABYX H nSITH TO'IeK, H3MepeHHbiX H8 TpeKe, COOTBeTCTBeHHO, 

H8'18nbH8SI 9Hepi'HSI IT - Me30H8 1 TOpM03SIWei'OCSI B lKHAKOM f3 E -
KCeHOHe. 

~ S O - OUTHM8nbH8SI AnHH8 1 onpeAenSieMBSI 

6), B) OTnH'IBIOTC.SI APYI' OT Apyra aaeprHea 

q,opMynoa (t-n3). 
IT - Me30H8 H 3H8'1eH~-
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PHc.4, 3aBHCHMOCTb CpeAHeKB8Ap8TH'IHbiX OWH60K yrnOB {3 H a OT 'IHCna H3-

MepeHHbiX TO'IeK H HX B38HMHOI'O pacnO!JOlKeHHSI, 

11{3 [l]} 
11; ( l ) - CpeAHeKB8Ap8TH'IHbie OWH6KH BOCCT8HOBneHHSI yrnoB {3 H 

a a npH H3MepeHHHH aa TpeKe * l • TO'IeK. 

~ 8 - paCCTOSIHHe M9lKAY TO'IKBMH, 

/1,. s 0 - onTHManbHaSI AnHaa, onpeAenSieMaSI q,opMynoa ( l-n3). 
KpHBbie aa puc,4 pacc'IHTBHbi AnSI aaqanbaoa aaeprHH IT -MeaoaoB, pas-

Holt 200 Mas. H G • f3 • 0 · 

PHC,a) ,B) 1 A) OTnH'I810TCSI paCCTOSIHHeM MelKAY nepBolt H BTOpolt TO'IK8MH Ha 

TpeKe, 

BaaHMHOe pacnonoJKeHHe nSITH TO'IeK aa cneAe AnSI cny'laeB a) ,B) ,A) H3o6-

paJKeao HB pHc,6) 11") ,e) COOTBeTCTB9HHO, 

BaaHMH~ pacnonoJKeHHe Tpex (qeTbipex) TO'IeK aa TpeKe aaanoi'H'IHO pac

nonoJKellHIO Tq'leK aa pHc.6) ,r) ,e), ecnu B nocneAHHX oT6pacbiB8Tb ABe 

(oAHy) TO'IKII. 
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