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Bse.o.eaae 

TpaexTopHSI 3apSJ>Keaaoll 'iaCTHilbl B o.o.aopo.o.aoM nocTOSIHHOM MaraHTHOM none >IBliSI

eTCSI BHBTOBOH nHHHei\ C OCbl<l, napannellbBOil HllnpasneHBIO M8I'BIITBOI'O nonS!. 

O npe.o.eneaae BMnynbca p CBO.O.HTCSI X H3MepeHHIO pa.o.ayca KpHBH3HW R BHH-

TOBOlf l!HHHH 8 yrna 1) xacaTel!bHOll x Tp8exTopaa c aanp8sneaaeM nonSJ: 

P= 
Canst Jl R 

sin 1) 

npa HeO.O.HOpO.O.HOM M8I'HHTHOM none 38.0.8'18 ycnOlKHSI6TCSI TeM, 'iTO Tp86XTOpHS1 0 OCT8-

L\8S!Cb xpasoi\ THna BIIHTOBOli nHHBH, HMeeT nepeMeHHb!li pa.o.ayc KpHBH3Hb!, B T8XHX cny

'i8SIX TO'iHOe onpe.o.eneHI!e HMnyllbC8 BCTpe'iaeT 6onbWS16 Tpy.O.HOCTB B 06bl'iBO 38M6HSI6TCSI 

H8KOTOpoA OlleHKOH 3H8'i6HHH p 

Hn>Ke H3n8r8eTCSI MeTO.O. onpe.o.eneHHSI HMnynbca xax nap8MeTp8, sxo.o.amero s .o.a$

<jlepeHUH8nbHWe ypaaaeHHSI, onHCbiBal<lmne axcnepaMeHTanbHbie Tp8exTopHH 'i8CTHU, 

3TOT M8TO.O. 6btn HCnOllb30B8H B nporp8MM8 .O.nSI 'iHCneHHOi\ o6p860TKH V0 - co6b!TH H 

/6 / 
npH H3y'ieHHH p8cna.o.Hb!X csoilcTs K~ -Me30HOB • 

n porpaMMB o6pa60TKH v o -co6biTH I1 HB M8WHHe M -20 6 bin8 COCTasneaa B 0115111 

s 1961 - 62 r.r. coTpyaaHxaMa BU P.B. ManbiWeBbiM a T.n. Ko'ixl!ao li . 

3aaaal!e sa nporpaMMy, coaep>Kawee MeTo.o.axy pewealiH nocTasneaaoA ljlii3H'iecxol! 

38Ll8'ill, 6binO COCT8Bli8HO COTpyJlHIIKOM nHn ll.HSII'y no nopy'ieHH!O rpynn, 3KCnnyaTHpy iO

IUHX l'iOllbUJYI<l KBMepy BMnbCOH8 (100x60xl70 CM)/1/• 

Knacc o6pa6aThtsaeMhtX nporpaMM Oli co6hiTHH orpaHJftt HaaeTcs:r "annKaMn", s KOTo-

priX K8>KLlbiA 113 ·rpeKOB MOlKeT HMeTb H3l!OM B pe3yllbT8Te npOXOlKLl8HHSI 'i8pe3 CBHHUO

BbiA a xpaa ( p11c . I). 
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p II C. 1. 

<I>OTorpacjlaposaaae Jt&Mepbl BaJtbcosa npoa3BOIIKnocb cTepeocpoToannapaToM c IIBYMH 

o6beJtTBBaMa. KoopABHaTbl TpeltOB B3MepSUIHCb Ha nonyasToMaTax c onaoapeMeHHoA npot5xa

JtOA BX H8 t5yMa~HOll nepcjloneHTe HnH Hll MH1tpOC1tOOe C nocneAy~mell npOOHBitOA Hll nepcjlo-

KapTax. 

nocne BBOilll B M-20 B COOTB9TCTBYJOJOeJI · pacmacjlpOBitH BHcjlOpMilllllll B M810BB9 B8Xo

IISITCH J<OOpiiBHilTbl Tp91tOB B CBCTeMe, CBII38BBOJI C ll3M9pHTeJ1bBbiMil npHOOpOM. 

BoccTaHoaneHHe npocTpaacTseaaoA JtapTHBbl co6b1THH so MHoroM cnenyeT ot5menpHHH

Toll M9T0111llt9/2/ 

C fiOMOIOb~ Tp9X penepBbiX ToqeJt ocymeCTMH9TCH nepeXOII B CHCTeuy Jt00pllllH8T , 

CBSI38HHY~ C OnTaqeCJ<Oll OCb~ OIIHOrO 113 OO'b91<TilBOB. 3aTeM npOH3BOIIHTCH BblOpOC nnoxo 

ll3MepeHBbiX TOqeJ< CTilBilllPTBOll nporpaMMOJI Cn-162/S/ • 'COOTB9TCTBYJOJOHe• TOqJtll Bbl-

qacnHJOTCB nBHeliHOll HHTepnonSIIlHell no IIOBOJtbHO CnO~HOMY anropHTMY, B XOII8 ltOTOpOro 

BC8M TOqJtllM OIIHOrO ltllllpll CTepeonapbl BllXOIIHTCH COOTBeTCTByJOmlle TOqJtll Hll llpyrOM 

Kllllpe B, aao6opOT, BCeM ToqJtaM BTOporo HllXOIIBTCB COOTBeTCTBYIOmH9 TOqJtll H8 nepBOMo 

AnropHTM npeAycMaTpHBileT ~tononHHTenb&blll sb16poc HeKoTopblx nnoxo H3Mepe&BbJX ToqeJt. 

B pe3yJ1bTaTe sToll nponenyphl, ecnH He npoHcxonHT AononHaTenbHOro Bhl6poca, ot5mee 

'IHCnO ToqeJ< CTilHOBHTCB pllBHbiM n 
1 
+ n 

2 
- 2 , rAe n 1 H n 2 - qHcno To~ex sa Ka*now 

4 



H3 xaapos ( n , , n ~ S 32 ) • B xoae B bt '!HcneRHll npeAyCMOTpeu~>t MIIO>KHTenw, !'apaHTIIPY~ 

LUHe CXO.nHMOCTh HTepaunH. 

<PopMynbt AnH soccTaHosneHHST npocTpancTseHaoll Ka pTt<Hbt co6biTHSI HanHCBHbl ;1. HS!ry 

C Y'ICTOM CHCUH<j;l!KH OHTH'ICCKOH CHCTCMb! <j;OT08lli18p8T-K8Me pa/l / • 

TaK KBK f':fBrHHT)!Oe none H3MepeHO U CHCTeMe ll00p!t.HH8T, CB H38BHOi1 C 1!.8MepoH, TO 

.llJlH l(BnhHei1llJHX Bbi"'HCJieHBa KOOpAHHBTbl 8CeX TpekOB nepCC"tHTL.TBBJOTC!l B r:tT.)' CHCT€h.fY 

npn llOMOlllH. TpeX pen:epHhlX KpeCTOB, R8HeCeHHblX H8 Bepxn e e CTeKnO K.8Mepb1. 

KonH'!CCTtlO TO'lCK H8 OAHOM Tpexe (s 11pOCTp8HCTBe ) orpAID<'lCBO CHH3y > 7. 

Y C B!lKB nneHK.Ii Y"IBTbTBBeTCSl BBeJJ.eHHeM B KMflY~'thC MHO>KHTeng, KOTOpblif onpeAeJlSieTCSI 

HO H3MCHCHHIO paCCTOSIHH!! MC>KJly ABYMSI penep JII,fMH TO'<KBMH (KpeCTb! HB CTeKnC K8Mepb1}, 

2. Ocaosable ypasueua~ 

.UDM>Ke HHe 38pst)f(eH!fOii 'f.BCTHUbl B M&PHRTHOM none, 6e3 y .. eTa TOpMO)I(CBK'il, OIIli.Cbl-

naeTcsr ypasneHReM: 

~ 

dP 

dt 

e ~ ~ 

v , ! I ] , 
c 

rne p - J.tMOYJlhC 't8CTHUbl• 
/4 / 

- CKOpOCTb 

. 
II ~ II [ 0, 0, H • ( x, y, z) 

E 
p=~ v 

x ) xx) 

lf orpaJIH'qH T&CSJ MBPHRTI:fibiM JJOileM BRllB 

TO 

: ~ _~:c lfll·:} 
E ' 

~ = 0 

x) 
CTporo rosopH, noneA TaJCoro THna He cyJnecTsyeT a npennonaraeTCSJ

1 
-crTo 

"' H"+H 2 << H 

(l) 

• y 

xx) B ICOHI<peTHoi! 3BAB'Ie none, 3BABHHce Ta5mtnell, llllH YA06cTsa 6blno annpO«C HMJO

ponaHo MHOrO'IneHOM 'IJeTBepTOA C'!eUeHM: 

11. ( I<rc) = 0,447. to·• p • ( z- t2,7 )"- 0,6485. to·• p 2(.- 12.7)-

·3 :;) -3 -3 l 
- O,t9S3. 10 p ( z - 12,7) + 0,4387. 10 p 2 - 0,7934. 10 (%- 12, 7) + 

·:i 

+ 0,9765. tO p ( % - !2, 7) + 0,02734 p + 0,11718 ( z - t2,7) + 7, 76S. 



3A&Cb TO"'XOA o603aaqeao AR~pe~RpOB4RRe no BpeMeKR, AH¢¢epeKAHPOB4KRe no KOOpAHH8Te 

M~ B AanbBeAweM 6yAeM 0603B8"14Tb WTpBXOM. 

flpOB3BOA!I B ( 1) 34MeBy nepeMeHKbiX 

nony"'RM 

flocne llcxmoqeaH!I w 

z" 

X=_!__; y = L; 
w w 

z' 
z =--· 

w 

{
y"~- ..:.:_H ( 1+ ·y' 

E z 

~ 

z'~c:::- ~ H y' "z .. 
E z 

w 

w. 

aa (2) H (3) ypaaaeaae HHTerpapyeTCH. 

z' y" 'Y' 
k, k -. noCTORHHBSI HHTerpHpOBAHHR. 

1 + y' 2 

.Uanee 

H, Y'lflf:ThiBB:R 

z.' ..; l+ y' .2 

v'1+k2..; 1+ y'~=v 1+ y''+ z'2= 

E 

ds 
dx 

ds 

dt 

dt 

dx 

P= -- v 
c • , nonyqaeM ypaaaeaae (2) a sane: 

y'~c:-
e 
c 
IIV~ 

-p- ( l + y'')3/2. 

= vw 

(2) 

(3) 

Ecn11 H3M&p!!Tb ~tnaa~ a CM, MarHHTHoe none a xrc a HMnynbc a M:.a, nocnenaee ypaaae-

BHe 38nBllleTCH B BRAe: 

, ~ a 
y · c-0,3H ---(l+y' - 13/~ 

• p 

Bnoru. TpaexTopaa "'RCTHA~ y = y ( x) , z = z (x) <jlyiD<AHll ll ( x, y, ·z) = H [ x, y(x), z( x)] 
..;~. z • 

aaaHCHT TOnbKO OT x • BaOAll o6oaaaqeaa!l - = p 11 0, 3 H = H (x) , Bhi-
p I z 

nHWeM B OKOH"'8TBnbHOM BRAe ypaBBBHHll TpaeKTOpHH 38p~BHROA "18CTHA~ B M4rRHTHOM 

none 

{ 

y'~~ H( x) 
-P-, ( 

3/ 2 

l + y' · 
(4) 

z'ckyl+y' -2 
(5) 

6 
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3. Ocaoaawe napaMeTpw 

YpaBH9HHH (4), (5) HHTerpapylOTC>I 

h (t) + 
~ 

p ~ y(x,pl,q,r) f I 

X jp2 [ h (t) 
q 1 2 I +p 

I I v 1+ q2 
(7) 

dt + t (6) 

z ( .. k, b) = k f v 1+ y'2 dt + b • 

b ROCTOSIHHbl9 HHTerpHpOB8HHH, X
1 

- K00pJlHH8T8 H8'18fibHOll TO'IKH 

Tp89KTOpHH, h (x) = f 11 (t). dt • 

4>yHJ<UHH (6), (7) ORHCbiB8 10T napaM9TPH'l9CKoe CeMeliCTBO BCeX TpaeKTOpHA , COBMe

CTH MbiX c ypaaaeaaeM ( 1). C 11pyroa CTOpoaw , n pennonaraa 'ITO ypaaaeaae ( 1) o naC&IBa

eT 9J<CnepHM9BT, Mbl HM99M aa6op ltOOPIIHH8T TO'I9X, B3MepeHHWX BJlOfib KOHXp9THOl! T p aeK

TOpHH a Toro ceMellcTaa. MeTo.u K8HM9HblllHX KBa.up a T o B no3aoni!eT onpe.uenHTb 3Ha'leaae 

ll8p8MeTpOB p
1 

, Q , r , k , b • MHHHMH3Hpy1011JHX ,PyHKUHR ! 

q, r ) = i 
I= I 

[ Y1 (x 1)-y(x1 ,p ,q,r) 

a 
Yl 

s 2( k,b) i 
( Z I ('\) - z ( x1 , k , b ) 

l . 
1=1 a 

"I 

(8) 

(9) 

n - 'IRCnO B3MepeBRbiX Toqei, a - OWB61tB B B3M9p9HHH KOOpnHH8T 
"I 

z 
I 

4. Bbt'lllcneHHe napaMeTpoa 

4.1. J.iCJ<OMbte napaMeTpbt BXOJlJIT B (6) H9fiBH9l!HO. 3ana'IB MHHBMB38UHH (8) H (9) 

pemaJOTCH MeTOIIOM, rrpennoJKeHHbiM H.H. CanHKbtM/
5
/. Ha ocaoae aToro MeToJla RM aana

caua cTaKJtapTaaH rrporpaMMa 11n>1 Mamaaht M-20 (Cn-123). 

Ha BXO)l cn-123 aeo6XOJlHMO 38118B8Tb! 

a) Ta6nany J<OOpJlRH8T SKC119pRM9HT8nbHOll TpaeJ<TOpHH. B OWH60J< HX R3Me peHBQ 

cooTBeTCTBeKHO I z , a , x 1 l , 
I "I 

( i = 1,2, ···• 0 ) ; 

6) Ka'lafibHbte npa6naJKeHR>I 11n>1 

( k(O) ' bO) ) ; CTB9HHO 

B) Tpe6y9MJ"l0 TO'lHOCTb 

RCitOMbtX nap8M9TpOB ( p(O) • q(O)' ,co~ 
I 

7 

COOTB9T-



r) nporpBMMy Bbi'HIClleHH>I B KBlKJlOH 3KCnepHMeHTBllbHOil TO'!Ke 3 HD '!eHHH <I!YHKlU!H 

(6) HJIJI (7) H ee npOH3BOJlHbiX no BCeM BBp bHpyeMbl M n ipHMeTpBM. 

Ha Bhlxoae CD-123 nony•MIOTC>t 

a) 3HA1.{eHHH uapaMeTpon P
1 

( k ) , MHHHMH3Hpy!OIIIHX ~ ( S ) ; 
1 2 

6) [] 1 (r ' II ( U k I (1 

Pt q x} b 
- owH6KH· B onpeaenenRH napaMeTpoa n o 3KCnepa-

MeHT BJ1bHO:l HH¢0pM8UIIH 

a) 3i!B''eHIIR ¢Y f!KlU:ll S I min ( S 2mln ) D TQqKe MHHBMyMa. 

4.2. '!T06bl II:JfiP..-KBTb 6eCKOHe'lllbiX npOH3BOJlllbiX y'(x) , BCe JlBllbHellwHe Dbl'{HClle

HIIH BellyTCS< B • MeCTHOii'' CHCTeMe K00Pi1Hfl8T 3J<CnepHM9HT8llbHO~ TpaeKTOpHli ( eM. pllc.2), 

H KOT Opoil y'( x) BC!OilY KOHe'!Hll XX) 

'JC 

-----

3 

p H C. 2, 

x) 
CD-123 B h lllBeT nonay10 MBTpany owa6oK, HO KOppe iiHUH OHIIbie 3 11e M e HTbl e e 

B llllllbHe liWHX Bbl 'ti!CIIe HHHX He HC fl0llb3YIOTC>t, 

xx) 
CymeCTBOBBHHe TBIOA CHCTeMb! KOOpllliHBT H8Ill8llb!Bll e T IIOHOliHHTellbRb!e orpaHH

qeaHR H8 Kli8CC TpaexTOpHA. 

8 
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nepecqeT axcnepHMeHTanbBOA TpaexTOpHH B BOBYD CHCTeMT XOOPABHaT ocymeCTBnR

eTC!I no <J>opMynaM (10). 

r.Qe 
A 

B 

X
1 

Bx
1

-Ay
1

-C 

Y1 = A ') + B y 
1 

/(x -x) +(y -y )• 
1 D 1 D 

B ( x 1 + X 0 ) -A ( y
1 

+ ·y. 

2 

(10) 

( i = 1, 2, ••• ; n ) , 

4.3. 3I<CnepBM9HTanbHa!l OWR6I<a R3MepeHRR .QnR KaliUIOA l<OOp.llBHaTbl npBHHMaeTCR 

DOCTORHBOA BO BC9X TO~ax TpaeXTOpRR H paBHOA (Bbi'IRCneBBOA) Cp9.QB9I<Ba.QpaTHquoA 

BenR'IHBe COOTB9TCTByDmeA KOOp.QRBaTbl, 

a=y~ 
Y n - 3 

U z = y _ _:_2 =mc:l::.•-,-
n - 2 (It) 

Tax xax s 
lmiD 

s 
2m in 15YAYT R3B9CTBbl nHWb nocne Dp0B9A9BBK BC9X BblquCneul, H 

nepBOHa'lanbHO BCeM TO~aM DpRIIRCbiBaeTCK Bee, paBBbiA 9ARHKII9 (a =a = 1 ) , a no-

_Y i zl 
nyqeHHb19 OWHI5I<H napaMeTpOB AOMHOlKaiOTC!I BIIOCneACTBHH Ha COOTB9TCTByiOmRe MBOli!JITe-

nR (11 ). 

4.4. Ha'lanbuble aua'leHHR napaMeTpoa p 
1 

, q 

MeHTanhuoA TpaeJ<TopxR. An11 npoexuuu HMnynhca 

onpeAenKnTCK no aJ<crrepa

t5epeTCR BHa'lane 3Ha'I9HR9, 

aaaeAoMo 15onhwee peanbuoro, 'ITOI5bl aat5eJKaTb t5eci<oHe'IHLIX y'(x) B rrepBbiX rrput5na-

>K8H1UIX. 

II = 0,3 H 
z max 

II MaJ<CHManbHoe aua'leHHe non" B xaMepe, X 1- KOOPAHBaTa nepaoA TO'IXB 

TpaexTopuu, a. - J<oa<I><J>anueuT nBpat5onLI Y = a X
2 

+ d , onpeAeneRRbiA no BCeM n -To'l-

J<aM, 

9 



n ~ n 

x• Y 
2 y . n :\: - ( }2 XI ) ~::. 

a = ~ 
I I I 

n 

x• -d:. X o )2 }2 

l = 1 
I I 

l = l 

(12 ) 

qOJ= 2a
7 

X 
1 

, rne a 7 - onpenengeTCll H3 (12) npB n = 7 fOl= y , y 
I I - xo-

Opl1BB8T8 nepBOA TQqJ<K Tp89KTOpHB. 

4.5. npoB3BOJlHble cjlyHJtnHB y ( x, p I ' q, r ) no napaMeTp8M PI • q, r nonyqaJOT-

Cil H3 (6). KaJt yJKe 6blnO CJ<838HO B 4.1, npH pa6oTe cn-123 Tpe6yeTCll Bbi'IHCnl!Tb aaaqe

HBSI aTllX npOB3BOilHbiX nocnellOBaTenhHO so scex ai<cnepHMeHTanhHbiX Toq x ax. Yao6ao csec

TH 9TH BblqacneHHSI K BHTerpHpOB8HHJO CHCTeMbl AH.p.jlepeHUB8nbHbiX ypaBHeHHH. 

06 
a Y , 

03H8qag npOH3BOllHbl9 --= y = y a X x 

a Y = Y 

~ P I 

ay = Y 
. - Q 

c! q 

npon11.p.jlepeanapyeM Y ( x, P 
1 

, q, r ), ~ • Y •, Y, nononHHTenbao no x 
I 

y' ~ y X 

p~ H (x) y:· 
{p2 - [ h(x)+p q PI"" • 

I 1 ,jl + q 2 

h {x) 
y' 
PI {p~-[h{x) +p

1 
____ ]2JIV2 

.,; 1+ q 2 

3 
pI y' · 

Q 1+q2)3/ 2 

y: = 0 

{p
1
-[h(x)+p q ]2!1112 

I .,; 1 + q " 

a Y = Y --- ' • a r 

nonyqHB H3 (6) Bb~8lK9HH9 yx «epea h( X) , MOlKHO H3 BCeX yp8BH9HHA 

RCXnJOqBTb HHTerpan h (x) • 

y' c; y 
X 

2 • ' 1 + y [q.,j I + y 
y ~ ---·- - y 
p p 1 + q 2 I I 

2 

y'-= ~ 
Q 

1 + q 2 
(13) 

y ' =0 
' 

ll(x) 
2 3/2 

y ' = ( 1 + y 
p X 

10 
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flerxo yoeAHTbCR, '<TO aaqaJJhBbiMB ycnosHliMH AIIR (13) OYAYT 

y( x ) = r, y (X ) = 0, y (X ) = 0, y (X ) = 1, y (X ) = q . 
1 p 

1 
1 q 1 r 1 x 1 

nnll nonyqeHHR TpeoyeMOli TO'IHOCTH UpH BHTerpBpOSHHHH ypasaeunli {13) Sbi~CIIeHBR 

npOB3SOARTCR He TOIIh i<O S 9XCUOpBMOHTallbBbi X TO'IXS.X, BO H MOlKAY BBMH C HOKOTOpbiM 
x) 

maroM. npu onpeJleneBBB MarHBTHOro non.!! H [ X, y(x), z(x) l s npOMOJKYTO'IHbiX TO'<-

K8.X 3Ba'leBBe Y (x) nonyqaeTC.II H3 ypasaeauli (13), a z(x) Sbl'IHCII.IIe"rC.II liJlHeliaoA BB-

TepnOII!IllHell MeJKAy JISYMR COCeAHBMB 9KCnepHMOHTallbHbiMH TO'lKaMR, 

4.6. <l>ymcnun z ( X, k, b) a ee npoaaso)lable no napaMeTpaM k, b Sbi'IHCIISIJOT-

c.11 aa cucTeMbl JlH<I><jlepeanaallbBbiX ypasaeaull, KOTOpble nonyqaiOTC.II aa (7) nocne AH<I><Pe-

peHUHpOS8.HHR CRa'la118. no k, b 

z' = k z' • 

, a aaTeM no 

z' ~ 1/ 1 + y 2 
k X 

z = 0 
b 

Il(x) 2 3/2 
y' ~ --( 1+ y ) 

p X 

I 

y' c: y X • 

HaqaJJhHbiMH ycnosHSIMH cacTeMbl ( 14) oyAYT 

X' 

(14) 

z ( X 
1 

) = b , z k ( X 
1 

) = 0 , z b ( X 
1 

) = 1, yx ( X 1 ) = q , Y ( X 1 ) = r • 

YpasHeBBe y ' ~ y X SKIIIO'IeHO T011LKO 3HTeM, 'ITOObl H30elK8Tb HHTepnon!lllHIO UpB Sbi'IH-

cneHHB H [ x, y (x), z (x)) • Ha'<allbHble npxonHJKOHH.II JIIISI napaMeTpos k, b onpene-

nSIJOTCR no <jlOpMY118M 

(0) 

k 
z - z 

n I (0) 

b z 
I 

(X , Z ) ' ( xn' z n) KOOpABHaTbl aaqanbHOli H KOHe'IHOA TO'IeK 9KCnepBMeHTH11bHOll 
I I 

TpaeKTopau. 

5. Cxeua Shi'<HCneHHA 

8bi'<Bcneaun npouasonBTC.II " .11sa aTana. Caaqana onpeAeiiSIJOTCSI aa'<allbHble npaonu-

lKeHBR )IllS! napB.MeTpOS p I , Q , I!:OTOpble 3aTeM yTO'<HSIIOTCSI C UOMOIUbiO Cn-123, 

npOH3SOJISilllell see Bbi'<Bcneuan, csgaaaable c ypasaeaBeM ( 4). B peayllbTaTe nonyqaiOTCR 

3HB'II.eHHSl p 1 , aPt ' q , o q ' r' S I mtn Ha sTopoM 3Tane C'<HTB.IOTCSI aaqanbBhre npuonu-

x) 
Cne.ayeT oooaTHTb SHHMaaue aa To, '<TO <jlyBKilHSI H.(x,y, ·z) nepsOHB.'IallbHO 

3anaHa S CHCTeMe KOOPilHHaT X4Mepbl, a see Bbl'IHCIIeHH.II senyTCSl S MeCTHOll CHCTeMe I<OOp-

UHRaT TpaeJtTopnu. CooTaeTCTsyiOmee cornacosaHRe ocymeCTBIISieTCR c noMontbiO ( 10). 
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li<BHH SI Jinll k U b , XOTOpble YTO'lHSilOTC SI 3 8TBM nyTeM UOBTOpHoro o6pautB!IlUI 

x cn-123, npOH3BOJISIIII9A 8 8 3TOT paa BCB Bbl 'lHCneHHSI, CBB38HHhle C ypaBHeHReM (5) • 

Ha BTopoM aTane p 1' q, r n peJinonaraX>TC!I H3eecTHhiMH TO'IHO. B peay11bTaTe 

UOJIY'l8X>TCSI 3H8'1BHHSI k , C1 , S 
k 2 mln 

nocne STOrO OWB 6 X H yTO'lHSUOTCSI CornaCHO 4><JpMynaM: 

tl p =CI y~ 
t P t n- 3 

tl q = CT y~ 
Q 

n - 3 
l'ik=uy~. 

k n - 2 

Teuep& Mhl pacnonaraeM eceMH JIBBHhiMB JinSI onpeJieneBHSI eenH'lBHhl BMfiYn&ea 

H ero aanpasneHHSI B H8'18n&BOA T O'IXB T p89XTOpBH. 

p 

OxoH'laTen&HhiA peayn&TaT BhlnBcaa a nongpaoA CHCTeMe xoopJIBHaT, CBSI38HHOA c xa-

MepoA ( CM. p H C. 3) . 

/ 

'X 

/ 
/ 

/ 

z 

I 
I / 
~/ 

)E_,_-T--
/ ~s 

:J 

~ 
~ • 

p • c. 3. 

12 

17 

sin 'I 

VT·~) 
y!.;k2 0 :::., < 180° 

6k 
t:;T 

tlq 180° 

cos ., 

sin~ 

v' : :;_; 
A - B q 

v' 1 +q2 
0 .< ~ < 36QO 

"'~=~ 
1 + q 2 

180° 

17 

Cos ~= 

v' 6 p2 + p 2 6 'I 2 Cos 2., 
t t P ~ I P I v' 1 + k 2, 

t 
tiP 

Sin 'I 

Koa<!><PHuneaT bt A , B Te JKe , 'ITO e cjlopMynax ( 10). 

5. nocne.oyJOW:8Sl o6pa60TX8 yo -co6bi1'HSIX) 

nocne OIIpe)leiieHHSI HMnyn&COB H yrnOBbiX BeiiH'lHH BCCX TpeJI:OB BBOCSITC SI liOIIp8BKB, 

Y'<HTbiBa!OWHe pacxo.oHMOCT& rry'lxa Ko 
2 -Me30HOB • .Qa11bnel\wasr o6pa60TK8 C OCTOHT B IIpB-

M9H9HHH X yo - C06biTHIO 38KOHOB COXpaHeHHSI HMUyn&ca B 3HeprBH B npe)IUQn OlK9HBB, 'ITO 

aasecTHa cxeMa pacnaJia (aacaM6n& aaaqemlli Mace ecex pacnaJIHhiX 'laCTBu). 

B aaaa'ly 3 TOli 'ISCTH rrporpaMMbi exo.osrr: 

1) onpeJieiiCHHe COBMeCTHMOCTH C06b!THSI C TpeX'I:BCTH'IHbiM paCIIB)IOM 

no ?~HoA H3 H3BeCTH~X exaM pacna~a; 
K0 -Me30Ha 

2 

2) Onpe~:teneHHe COBMBCTHMOCTB C06b!TH>I CO CX9M8MB JIBYX'I8CTH'I:HhiX p8CII8JIOB 

H3BeCTHbiX BeCT86HJibRbiX 'ISCTHUj 

3) rronyqeaue .oaHHhiX, aeo6xo.o.BMbiX JIIISI HJieHTKcjlnxauHH rrpupoJibl pac;rraJIHbiX qacT•u; 

4) Bbi'<HCIIeHHe II8pBMeTpOB, OIIHCbiB810UIHX IIOBe.O.eBHe '<8CTH!l IIpH 1Ip0XO>K)l9HHH qepe3 

CBHHIIOBbll\ SKpaH • 

x) 
3Ta 'IBCT& rrporpaMMbi no aaaaBHIO, cocTaeneaaoMy .n. H>rry, aarr11caaa T.n. Koq-

KHHO i'l. 
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