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MIOOHHbIX )],ETEKTOPOB YCTAHOBKI1 ATLAS 



.B-ttacT0Hme11 pa6oTe npeAJJaraeTCH MeTOAHKa AJJH onpe.l(eJJeHHH 
npocTpaHCTBeHttoro noJJoxeH~H MJOOHHux AeTe1<TopoB ycTaHoB1<11 ATLAs/1 
C }1CnOJl1,30Bam1eM npHM!:lX TPeKOB BTOPH4Hl:lX M~OHOB. KoppeJ<THoe 
onpeAeJJeH11e reoMeTp114eCK~X KOHCTaHT HBJJHeTC,H Heo6XOA11MUM 
ycJJoB~eM · .. o6ecne4eHHH Buco1<ttx pa3pemawm11x cnoco6ttocTeH no. 
1<11HeMaTl14eCJ<l1M napaMeTpaM BTOPl14HUX 4aCT111.l, per11cTp11pyeMUX 
cneJ<TpOMeTpOM. 

M!OOHHUH cneKTpOMeTp npeACTaBJJ.HeT 006011 TOPOl1)( CBHYTPeHHHM 
pa.l(HYCOM 5 M, BHem.HHM - 10 ~. ,l(Jll1HOH 26 M, COCTOHm1111. npe)(nOJJOllCH

.. TeJibHO~ l13 811JJl1 12 CBep~npOBO.l(.Hml1x OOMOTOJ<111 (Pl1C.1). B J<a4eCT-
. Be MIOOHHUX ,l(eTeKTQPOB ycTaHOBl<l1 npe.l(nOJiaraeTC.H 11cnOJib30BaTb·.l(Pei1-

IPOB!:leTpy6Kl1 BucoKoro .ltjl-BJJeHl1H (HPDT> 12
~ cnpeccoBaHHue B MaTp11uu. 

RallC,l(l:,111 TaKOH cynepMO.l(YJJb COCTOl1T 113 Tpex per11cTp11py10ml1X nJJOCKOC
TeH l1 l1MeeT TOJJml1HY 0,4 M. Ilpe,l(JJaraerci:i pasMeCTl1Tb 3 CJJO.H. MIOOHHUX. 
.l(eTeKTopoB B: o6'beMe cneKTPOMeTpa < BHYTPeHHl1i1. cpe.l(Hl1i1 l1 BHellIHl1H >. 

'COCTO.Hml1X l13 cerMeHTOB cynepMOAYJJei1 C. pa3MepaMl1. noBepXHOCTefi-
2,2x2 M • 3,7x2 M l1 5,5x2 M .l(JJH KallC,l(Oro l13 nepe411CJieHHUX CJJOeB, . . . 
COOTBeTCTBeHHO (Pl1C.2). 

P11c.1 •. TC>po11AaJium11 cBepxnpoBOABm11'1 
MarHHT B 1130MeTPl14eCJ<OM 11306paxeHH11 / 

Onpe,l(eJJeHi1e npocTpaHCTBeHHOro nOJIOllteHM.H MIOOHHUX ,l(eTeKTQPOB 

On11cuBaeMaH HHllCe MeTOAl1Ka no3BOJJ.HeT y4ecr:i,. Kai< KOOP.l(l1HaTH_ue 
nonpaB1<11 K npocTpattcTBeHtt9My noJIOJ1ceH1110 Tpe1<0Buux ,l(eTeKTop6B 
OTHoc11reJI1,tto_ reo,l(es114ec1<11x ocel1 ycT&IIOBKH, ·raK 11 yr JIOBue. 

. ' . . '• / . 
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To'IICa B33HMO,!\CHCTIIWI 

P11c.2. BosMoxttui1 cnoco6 
pasMemeH11H cynepnJiocKocTei1 
B TOPOH,l(e. Ilonepe4HUH cpes 

P11c.3 •. CxeMaTl14ecKoe·l1so6paxeH11e 
TpeXCJIOHHOro cerMeHTa MIOOHHOro 
,l(eTe1<Topa 

Onpe,l(eJIHM Cl1CTeMy l<OOP.l(HHaT, CBH3aHHYIO C ycTaHOBKOH. 3TO l.ll1-
JIHH.l(PH4eCJ<aHCl1CTeMa Rq>Z. Ha4aJio c11cTeMu Haxo.l(HTCH B'l.leHTpe c11M'.... 
MeTpi-111 TOPOJ.f,l(a, OCb Z HanpaBJieHa no OCH ny4Ka. Mwoirnue .... )leTeJ<TOPU 
pacnoJiollteHu no pa.l(11ycy. Marn11Ta·. Ha p11c. 3 cxeMaT114ecK11 'npe)(cTaBJieH 
TpeXCJIOHHUH cerMeHT MIOOHHOro ,l(E!TeKTOpa·ycTaHOBK11; Ka:1t,l(blH•l13 CJIOeB 
per11cTp11pyeT 3 T04Kl1 Tpe1<a. Ilpe,l(nOJIOllCHM, 4TO HaM 113B8CTHbl reo,l(e-

' .. 
3114eCKl1e KOOp.l(HHaTbl u.eHTpa Cl1MM8TPl111 J<allC)(Oro k-ro_per11cTp11py10mero 
cJioH: ~ - pa.l(HYC, (j)~ - noJIHPHUH yroJI~ Ha KOTOPUH cerMeHT noBep
HYT OTHOCl1TeJihHO OCH OZ,11 Zk- z-KOOP.l(HHaTbl Ha4aJia Cl1CT8MU OTC48Ta 
k-ro CJIOH. IlOJIOllCHM, 4TO MarHHTHOe noJie B · TOP011,l(8 OTCYTCTBYeT.· 
Tor,l(a TpeKH BTOPl14HblX ·MJOOHOB 6y,l(yT npe,l(CTa~JJHTb co6oii npHMble 
Jll1Hl111. Roop.l(HHaTU T04eK TpeKa B CHCTeMe XYZ san11myTCH B B11,l(e: 

·.xk = x0 + ( zk - z0 ) tg9cos(j) 

yk= y0+ (zk- z0 )tg9sin(j) 

= axzk+ bx• 

= ayzk+. by. . . . ~ 

(1) 

-B (1) HaM 113B8CTHbl zk - l<OOP.l(HHaTU T048K. TpeKa 11, C nOMOlltblO 
HeKOTOpoi1 'ci10TeMU l.leJie YKa3aHl1H. yr Jlhl Bl:lJieTa BTOPl14HOrO: MIOOHa 113 
T04Kl1 Bsa11Mo)lei1cTBH.H: e .:..·asl1MYTaJibHUH c oc1,10bz11 (J)• - noJIHPHhli1 c 
nJIOCKOCThJO xoz. Ilp11 STOM zk= ~+ ~• r.l(e z~'..:z:..ioopi11ttarra B c11c
TeMe OTC4eTa k-ro CJJOH, k= 1, ••• • Nk. He113BeCTHl:,I napaMeTpl:,I 

<xo,Yo,zo)-T04Kl1 B3al1MO.l(8l1CTBl1H MIOOHa 11 ax,bx,ay,by• C noMOUlblO 

y--·~'llD~- ------··-~-

1
. (.;intm~rat.;,.i>-iii3.'¾K:rF.J1Y ij. 

on~~~\~~l~~~~o ~ - ---· 



· KOTOPHX annpOKCl1Ml1pyeTCR npHMO~l1HeHHHH TpeK. OnpeAe~l1M Hel13BeCT
HHe napaMeTpH cnoco6oM, on11caHHHM B np11~oxett1111 r. 

Tenepb, KOrAa HaM · 113BeCTHa BCH HeAOCTalOlllaH 11H!pOpMaU11R- 0 
. . 

TpeKe BTOPMYHoro MIOOHa, nepeHAeM K on11caHl1IO MeTOA11KH onpeAe~eHMH 
nonpaBOK K npocTpaHCTBeHHOMY no~oxeHl1IO TpeKOBHX ieTeKTOPOB. '. IlpM 
• . . . .·. N ·.. . 

reoAe3MYeCKl1X 113MepeHl1HX KOOPA11Ha T { ~, Zk} k~ 1 M IOOHHHX AE!TeKTOPOB 
np11cyTCTBYJOT ow116K11 113MepeHMH llJ\: 11. llzk A~H KaXAOf'O k-ro C~OH. 
IlOSTOMy 6o~ee TOYHHe 3HaYeHl1H KOOPAMHaT n~OCKOCTeH 3an11myTC.H TaK: 

. N .· . 

{~+ llJ\:, zk+ .llzk}k~1• a (l), COOTBeTCTBeHHO, np11MeT .. c~eAYIOllll1H 
B11A: 

~= x0+ _(zk- z0+ llzk_)tg9coa(jl+ llJ\:coa(j)= ax(zk+ llzk)+ bx• 

yk; y~+ {zk- z;+· ll~~)tgE3ain~+ llJ\:ainqJ= a (zk+ llz~)+ b. 
. . ··• . y •.. ,·. . y 

(2) 

N . 
A~.H onpeAe~eHM.H nonpaBOK {llzk,llJ\:}k~1 HaM'noTpe6yeTC.H Ha6op 

113 HeKoero YHc~a. Ni TPeKoB; A~.H KaxAoro H3 KOTOPHX 113BeCTHH 
, Nk, Ni . ,• Ni 

K~OPAHHa,TH ro~e~ Tpe_K_a. {zki}k=1,i=1 11 Y~~H {8i,(j)i}i= 1 BH~eTa 
B_Top11t1Horo. MlOOHa .113. Ml1WeHl1 •. n~H KaXAOro, 113, Ni Tp~KOB N onpeAe~l1M 

6 . X X Y Y i Ha op Hel13BeCTHHX· napaMeTpOB. {ai, bi, .ai, bi, XOi, Y Oi, ZOi} i= 1 • 
CocTaB11M c~eAYJOllll1e 1PYHKU110Ha~u: 

. .. •· i-1 .,·. . . . 
X 2 _ '<'i [AX , A · • 8 . . · ' . X A J 2 .:tk-ig1 u_,d+ coa(j)iuJ\:+ (tg icoa(jlki~ ai)':lzk , 

,·1 

N. . . 
.Y 2~ ... ic•y' . . .R , 8 . ._ Y>• ·J2 · :tk-ig1 u_ki+ a1.n(j)iu-1c+ tg i·5 ·1.n(j)ki ai uzk • 

(3) 

rAe BBeAeHH0603~aYeH11~: 

· · • X X 
L\Xki= xOi+ (zki- z0i)tg8icos(j)i- aizki- bi, 

(4) 

llYki= Yoi+ (zki- zoi)tg8isin(jli- ~Izi.:i'- bi• 
A11ipipepeHUl1PY.H · (3) no · napaMeTpaM llzk 11 llJ\: 11 n_pHpaBHHBaH 
pe3yAhTaTH A11!p!pepeHU11PO.BaHl1.H . K HYAIO~ no~yYHM . ~11C:TeMy 113 2Nk 

.· ypaBHeHMH,. rAe. Nk - KOAl1YeCTBO cynepnAOC~OCT_en •.. Pa3pew11M STY 
Cl1CTeMy OTHOCl1Te~hHO llzk 11 ll!\, YYl1THBa.H o6o3HaYeHl1.H. (4). 

OKOHYaTeAhHO 6yAeM HMeTh_: 

,4 

~' , I 

... 

rAe 

[ 
Ni Ni X 

llzk= i@1llXkicos(jli i@1cos(jli{tg9icos(jli- ai)-

Ni 
- i@1ll~i(tg9icos(jli-

[ 
Ni 

llJ\:= i@1ll~i(tg9icos(jli-

Ni 2 ] a~>i@1cos (jli / D, 

Ni 
a~>i@1cos(jli(tg9icoa 

Ni Ni x 2] 
- i@1ll~icos(jli i@1 Ctg9icos(jli- ai) / D, 

(5) 

Ni x 2 Ni 2 [ Ni X ] 2 
D = i@1 Ctg9icos(jli- ail i@1coa (jli- i@1 (tg9icoa(j)i- ai)coa(j)i • 

3aMeHH.H B (5) llXki Ha_ llYki; a~, b~ Ha ar, br; cos(j)i Ha ain(j)i, 
no~yY11M pemeH11.H ~HHeHHHX ypaBHeH11H A~H BToporo IPYHKUMOHa~a B (3). 

Ilpouecc onpeAe~eH11H nonpaBoK Hoc11T 11Tepau110HHHH xapaKTep. Ha 
c1+1)-H 11Tepau1111 

czt>
1

+
1

= cz!>
1

+ L\z!, <~> 1
+

1= c~J1 + L\~ (6> 
11 3aKaHYl1BaeTCH, KOrAa 

I 1+1 1 1 I 1+1 · I 7 llzk - llzk i;; c 1, llRk - llJ\: (; c2 , ( ) 

rAe c1 11 c2 .HanepeA 3aAaHHHe KOHCTaHTH. Ha nepBOH l1Tepau1111 
nonpaBKl1 llz~ 11 ll~ noAaralOTCH paBHHMl1 HYAIO, a KOOPA11HaTH zk 11 ~
paBHHMl1 reoAe311YeCKl1 113MepeHHHM BeAl1Yl1HaM. 

CAeAyeT OTMeTl1Tb TaKxe, YTO aHa~orMYHHM cnoco6oM MOZHO . . 

BHYHCA.HTb nonpaBKl1 11 K APYI'MM He TOYHO onpeAe~HeMHM BeAMYHHaM, 
HanpHMep, a311MyTaAbHOMY yrAy 8 11 nOAHPHOMY - (j). Boo6me, Ha6op 
nonpaBOK onpeAeA.HeTCH TOYHOCThlO, C KOTOpOH He06XOAl1MO paccY11TaTb 
11CKOMHe B8Al1Yl1HH. 

YYeT yrAOB noBOPOTOB cynepnAOCKOCTeH BOKpyr 11X ueHTpa 
Cl1MMeTpl111 

OnpeAeAl1M yrAH noBOPOTOB cynel)IIAOGKOC'l'eM. BOKpyr ocen: 
oz - llct, OY - ll~. ox - llj. IlyCTb x ,Y ,z - KOOPA11HaTH ueHTpa Cl1M-

c C C . 

MeTp1111 cynepnAOCKOCTl1, H3BeCTHHe 113 reoAe311YeCKl1X 113MepeH11H. Tor-
Aa norpemHOCTH B onpeAeAeH1111 x,y 
nOBOPOTaM11·cynepnAOCKOCTl1 Ha MaAHe 

KM, sanHWYTC.H c~eAYIOllll1M o6pa30M: 

5 

KOOPAHHaT TpeKa, CB.H3aHHHe C 

yr~H B XYZ ~ CHCTeMe YCTaHOB-



(? C 
.lb~k::: (yk- yk)lit'ikl (zk-· zk)fiJ\, 

liyk= lixklittk+ (zk- z~)lijk. 
(8) 

3aMeHlUI zk Ha zk + lizk 11 npeHe6per ;rn tJJ1eHaM11 BToporo nopH,ll.Ka 
MaJJOCT11, co.n.epxam11M11 npo113Be,ll.eH11H lizkliock, li¾liflk 11 T.n., a TaKxe, 
YtJl1THBaH, lJTO yk- y~= (zk- z~)tg9isin~i' 3an11meM .n.o6aBOlJHHe tJJJeHH 
B ( 4) B Bl1,ll.e: 

li¾:= (zk- z~)tg9isin~ili¾+ (zk- z~)li.flk, 
(9) 

fiyk= (zk- z~)lijk. 

Cnoco6 onpe.n.eJJeHl1H napaMeTpOB tia,li.f3,lii 11 YTOtJHeH11e, B CBH311 C 
, 3Tl1M, 3HatJeH11H nonpaBOK liz 11 liR np11Be,ll.eHH B npl1JJOXeHl111 II. 

OueHKl1 TOtJHOCTl1 onpe.n.eJ1eH11H npocTpaHCTBeHHoro noJJoxeHl1H 
MIOOHHOH Cl1CTeMH 

OueHl1M T04HOCTl1, C KOTOPHM11 
nJJOCKOCTeH 11 yrJJH 11X nOBOPOTOB 
Ey.n.eM 11cxo.n.11Tb 113 Toro, tJTo 

\ 

Heo6XO,ll.11MO 3HaTb KOOP,ll.11HaTH zk 
tia,ti.f3,li'( BOKpyr oceii OZ,OY,OX. 

Tpe6yeMaH · TOlJHOCTb onpe,ll.eJJeHl1H 
11MnyJJbCOB BTOPl1tJHHX MIOOHOB COCTaBJJHeT 0,5-1%, a norpemHOCTl1 
B onpe.n.eJ1eH1111 reoMeTp11tJeCKl1X KOHCTaHT He ,ll.OJIXHH np11BHOCl1Tb B STY 
BeJ111tJ11Hy BKJJa,ll. 60J1bm11i1, tJeM 0,15-0,3%. oueHKY TOtJHOCT~ c.n.eJJaeM Ha 
OCHOBe aJJrOP11TMa onpe.n.eJJeH11H 11MnYJJbCa MlOOHa B YCJJOBl1HX 
O,ll.HOPO,ll.HOro MaPHl1THOro nOJJH. B STOM CJJYtJae 11MnyJJbC P onpe.n.eJJHeTCH 

IPOPMYJlOH: 
P= Cl~, liP/P= li-0/-0, (10) 

r.n.e C=0,03JHdl; JHdl:4000 KfC•M - OTKJlOHHIOmasi CHJJa TOpOH,ll.aJJbHOro 
MarHHTa np11 cpe.n.Heii BeJ111tJ11He MarHHTHoro noJJH H=20 Kfc 11 cpe.n.Heii 
,ll.Jll1He npoJJeTa tJaCT11UH B noJJe L=20 M; -0 - yroJJ nOBOPOTa tJaCTl1UH 
nocJJe npoxox.n.eH11H e10 MarHHTHoro noJJH; ti-0 - norpemHOCTb B onpe.n.e
J1eH1111 yrJJa:-0, o6yCJJOBJJeHHaH HeTOlJHHM onpe,ll.eJJeHl1eM npocTpaHCTBeH
Horo nOJJOXeHHH TpeKOBHX ,ll.eTeKTOPOB. YtJl1THBaH BHmecKa3aHHOe, oueH
Kl1 ,ll.JlH norpemHOCTeH liZ 11·liR 6y,ll.yT 11MeTb CJJe,ll.yIOml1H Bl1,ll.: 

tiz · "' Lli-0, 

Ilp11Be,ll.eM CJ1e.n.y10m11e COOTHomeH11H: 

6 

liR "' LCMJ2. (11) 

I 

~ 
}. 

I 

' 

1 
I 

liY/liX = tg(liOC/2) ~ Aa/2, 

liZ/liX = tg(li.fl/2) "' li.fl/2, 

2tix1l ~ tgtioc"' tioc, 
X 

2liX/l ~ tsli.fl"' lifl, z 

liY ~ liR, 
(12) 

lit = liY/liZ, 

OTKY,ll.a BHTeKaeT, 
onpe.n.eJ1eH1111 yrJJoB 

lJTO BHpaxeHl1H ,ll.JlH oueHOK norpemHOCTeH B 
noBOPOTOB OC,fl,t cynepMO,ll.YJJH BOKpyr oceii 

OZ,OY,OX npe.n.cTaBHTCH TaK: 

M ~ 2vliY/l ~ 2YliR/l "' 2MYL/l , 
X X X (13) 

ti.fl~ 2vtiz1l "'2Yli~L/l , lit~ ti~, z z 

r.n.e B3HT MaKCl1MaJlbHHH pa3Mep noBepXHOCTl1 cynepMO,ll.YJJH, paBHHH 
lxx lz = 5,5x2 M. 

YtJHTHBaH BHmenp11Be,ll.eHHHe 3HatJeHHH Heo6XO,ll.11MHX ,ll.JlH pactJeTOB 
aeJ111tJ11H, a TaKxe BHpaxeHl1H <11>-<13), np11Be.n.eM oueHKH norpemHoc
Teii. tiz,tioc,tif3,li'( ,ll.JlH .n.11ana30Ha 11MnyJJbCOB BTOPl1tJHHX MIOOHOB 
P = cioo + 3000) rsB/c. OH11 npe.n.cTaBJJeHH B Ta6J111ue 1. 

Ta6J111ua 1 

~/c 100 500 1000 2000 3000 

111-H ..__ 

liZ(MM) 72,0 14,4 7,2 3,6 2,4 

M(Mpa,ll.) 13,7 2,8 1,4 0,7 . 0,5 

lif3 (Mpa,ll.) 12,0 5,4 3,8 2,7 2,2 

li'((Mpa,ll.) 3,6 O,? 0,4 0,2 0,.1 

PactJeTH npoBe,ll.eHH ,ll.JJH 3HatJeHHH liP/P=0,3% cnorpemHOCTb np11 onpe
.n.eJ1eH1111 HMnyJJbCa tJaCT11UH, ·o6ycJJOBJJeHHaH. TOlJHOCTblO 113MepeHl1H 11Jll1 
BHlJl1CJJeHl1H reoMeTpl14eCKHX KOHCTaHT). H3 Ta6JJl1UH CJle,ll.yeT, lJTO ,ll.JlH 
onpe.n.eJJeHl1H 11MnyJJbCa BHCOKOSHepreTl1lJHHX MIOOHOB yrJJH OOBOPOTOB 
,ll.eTeKTopa B npocTpaHCTBe Heo6XO,ll.11MO 3HaTb C otJeHb BHCOKOM 
TOlJHOCTblO. Koop.n.11HaTHHe xe C,ll.Bl1rl1 ,ll.OCTaTOlJHO KOHTPOJJl1POBaTb C 
TOlJHOCTblO ,ll.O HeCKOJlbK11X Ml1JlJ111MeTpOB. 0)1.HaKO np11 STOM Ha.n.o YtJHTH
BaTb, lJTO B Ta6J111ue np11Be,ll.eHH l1CKJl!Oljl1TeJ1bHO oueHOlJHHe pe3YJlbTaTH • 

B 3aKJ110tJeH11e cie.n.yeT OTMeTHTb, lJTO OCHOBHHe np11Hu11nH, 
3aJJoxeHHHe B npe.n.JJaraeMyIO BHme MeTO,ll.11KY onpe.n.eJJeHHH 
npocTpaHCTBeHHOPO noJJoxeHl1H MIOOHHOM Cl1CTeMH YCTaHOBKl1 ATLAS, yxe 
6HJJl1 paHee 11cnOJ1b30BaHH Ha APYr11X ycTaHOBKax131

• JlJJH KclX,ll.OH 113 
HHX np11MeHHJ1aCb CBOH, OTJll1tJHaH OT .n.pyr11x, npoue.n.ypa pactJeTa 

7 . 



KOHCTaHT, Y4HTHBaJOmaH cneUHWHKY .n;aHHOM ycTaHOBKH. IlpH 3TOM 

aJJropHTMH, pa3pa60TaHHHe Ha OCHOBe o6meM KOHUenUHH, o6ecne4HJJH 
pemeHHe rJJaBHOM 3a.n;a4H - .n;ocTHEeHHe BHCOKHX paspemaJOmHx cnoco6-
HOcTeM WH3H48CKOro npH6opa no KHHeMaTH48CKHM napaMeTpaM H3y4aeMHX 

npoueccoB. 

ABTOP 6JJaro.n;apHT A.rr.qenJJaKOBa 3a np04T8HHe HaCTOHmeM pa60TH 
H ueHHHe COBeTH. 

IlpHJJoxe1mc I. Onpe.n;eJJemie napaMeTpoB TpeKa B'ru_µwrnoro MJOOHa 

HeH3BeCTHHe B (1) napaMeTpH 
Kax.n;oro i-ro MJOOHHoro TpeKa 

WYHKUHOHaJJoB: 

X X y Y 
(xOi ,Yoi' ZOi ,ai ,bi' ai' bi .l ,l\JJ.H 
onpe.n;eJJHM nyTeM MHHHMH3aUHH 

X 2 Nk X X 2 
::(_i =k~1 ( ai zki + bi - xOi + zOi tg8i cos(j)i - zki tg8i cos(j)i) , 

y::(_i=k~~(arzki+ br- Yoi+ z0itg8isin(j)i- zkitg8isin(J)i l2, 

(IT1 ) 

r,l\e_ Nk- 4HCJIO T048K, H3MepeHHHX Ha TpeKe; i= 1, ••• ,Ni; Ni- KOJJH-
4eCTBO saperHCTPHPOBaHHHX TpeKOB (Bcero 2N. WYHKUHOHaJJOB). B (IT1 l 

' l. 

H3BeCTHH nepeMeHHHe zki'8i H (j)i. ~HWWepeHUHPYH (IT1) no napaMeTpaM 
x x Y Y mm (ai,bi,ai,bi,xOi'Yoi'ZOi) H npHpaBHHBaH pesyJJhTaTH ,l\H~~epeHUHPO-

BaHHH K HYJJJO, nOJJY4HM CHCTeMy H3 2Ni JIHHeMHHX ypaBHeHHM. ~JJH 
nepBoro B (IT1) WYHKUHOHaJJa 6y,l\eM HMeTh: 

~z!i ~zki -~zki ~ ;zki 
X ~ X 2 a cizki i 

~zki Nk -Nk 
X bx ~c;zki Nkci 

X 
i I, (IT2 l = 

-~zki -Nk N' X 
~c~zki k -Nkci XOi 

~c~zk 
X X ~ X 2 ~ X 2 Nkci -Nkci (ci) zki ZOi (ci) zki 

~,l\e c~= tg8icos(J)i, a CYMMHPOBaHHe no k Be,l\eTCH OT, 1 .n;o Nk. 
3 II2 .xx YY ·. . aMeHHH B ( ) XOi Ha y Oi, ai. bi Ha ai. bi; cos(j)i Ha sin(j)i H, 
COOTBeTCTB8HHO, c~ Ha er., nOJJY4~M.,l\JIH BToporo WYHKUHOHaJJa B (IT1) 
aHaJJOPH4HYJO CHCTeMy JJHHeMHH,x ypaBHeHHiL PaspemaH o6e CHCT8MH 

OTHOCHTeJJhHO HCKOMHX napaMeTpOB, MH BH4HCJJHM KOOP.l\HHaTH T04eK 

BHJJeTa BTOPH4HHX MJOOHOB B i-M co6HTMH (xoi•Yoi'ZOi) 
HX npHMOJJHHeMHHX TpeKOB Bx- H Y-npoeKUHHX. 

. 8 

H napaMeTpH 

IlpHJJOXeHHe II. Haxox,l\eHHe nonpaBOK K yrJJaM noBOPOTOB 

cynepnJJOCKOCTeM BOKpyr HX ueHTpa CHMM8TPHH 

Onpe.n;eJJeHHe napaMeTpOB tictk,tif3k,ti'(k H YT04H8HHe nonpaBOK 
tizk H ti·I\r ocymecTBHM cJJe,l\YJOmHM o6pasoM. KaK H B cJJy4ae onpe,l\eJJe

HHH tizk H fil\c, BHnOJJHHM TY xe npoue.n;ypy C Ha6opoM CTaTHCTHK.H H3 
N. co6HTHM H HaXO~,l\8HHeM HeM3BP.~TH~X napaMeTpOD ~Jlfl KaX,l\Oro 1-ro 

l. ' 

- X X y y Ni 
np.HMOJJHHeHHOro TpeKa. 3TO napaMeTpH [ai,bi,ai,bi,xOi'Yoi'ZOi]i=1· 
3aTeM, Y4HTHBaH (7), nepenHmeM WYHKUHOHaJJH (3) B BH.n;e: 

" Ni , . 
x::(_~=i~1 [fiXki + co~(J\fil\r + (tg8i cos~i -a~ )fizk + ( zki-z~ )tg8i sin(J)ifictk + 

+ (zki+ z~)fif31~]2, (IT3) 

2 N. . " 
Y);:_k=i~i[nYk.+ sintp.fiR.+ (tg8.sincp,-a;:)tizk+ (zki-z'-'k~)fi'(k]~. 

_, l. l. l. l. 'l. l. 

~HWWepe~Ul1PYH (Il3) no napaMeTpaM fil\c, fizk, Mk, !if3k H Ii'( k H npHpaB
HHBa~ pesyJJBTaTH .l\HWWepeHUMPOBaHHH K HYJJJO, nOJJY4HM CMCTeMy H3 2Nk 
JJHHeMHHX ypaBHeHHM B MaTPWfHOM BH.n;e. PemHM noJJy4eHHYJO cHcTeMy 
OTHOCHTeJJhHO yKa3aHHHX BHil!e, napaMeTpOB, onycTHB np_M 3TOM 4JJeHH 

BTOporo nopH,l\Ka MaJJOCTH, BKJJJ04aJOmHe B ce6H npOM3Be.n;eHMH tiRktizk, 

tizkti~. 'tif3kfi'( k H T. n'. B pe3YJJhTaTe noJJy4HM CJJe.n;yJOmHe BHpaxeHHH 
,l\Jlfl HCKOMHX napaMeTpOB: 

f(c~)2 
-1, 

fil\r z!d:'c:' fc~eki fc~gki -fc~fi¾i l. l. l. 

tizir z! X X z!(dx )2 fd~eki 
, X 

-f~~fiXki 
= 

l. Ci di l. i fdigki 

fictk fc~eki fd;eki f(eki) 
2 

f~kigki -fekifiXki 

/if3k fc~gki fd~gki fekigki f(~ki)
2 

-fgkifiXki [ ·~ l [ M,' n l z!dY Cy y 'y 
l. l. l. i i fcigki -fcifiyki 

fiz = fdy cy t<cr >2 tdrgki2 -tdrtiYki ' (IT4 l k i i 

/if~ fcrgki fdrgki f(gki) -fgkitiYki 

r.n;e x_ s(J) cY . . (J) ci ~ co i, i = sin 1 ., 
X X · di= tg81 cos(J)1- ai ,· dr= tg8isin(J)i-ar, 

eki = ( zki -z~ )tg8 i sin(j) i • 
C 

gki = zki - zk. 

BH4~CJJeHMe yrJJOBHX nonpaBoK fict, /if3 H Ii'(, KaK M B cJJy4ae 
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onpeAe~eHHH nonpaB0K K npocTpaHCTBeHHUM K00PAHHaTaM, TaK~e 
ocymecTB~HeTCH C noMomhID HTepaUH0HHUX npoueAYP-
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0):{HHD;OBBS •. Pl-94-496 
lknOJih30BaHH~ npSIMOJIHHeHHhIX_ TpeKOB 3apsr)Ke~HhIX qaCTHD; 

J:{JISI onpeJ:{eJieHHSI npocrpaHCTBeHHOIO IlOJIO)KeHHSI 

MIOOHHhIX J:{eTeKTopoB ycraHOBKH ATLAS 

I • 

OnHCaHa.MeTOJ:{HKa H aJI~pHTMhl onpeJ:{eJieHHSI napaMeTpOB IIpOCTpaHCT-:
~eHHOIO H yrJioBoro noJio)KeHHSI MIOOHHOii: CHCTeMhl ycraHOBKH ATLAS. Ilapa
MeTphl onpeJ:{eJIYIOTCSI~eTOAOM HaHMeHhmHx KBaJ:{paTOB Ha ociioBe coBoKyn
HOCTH 3apemcTpHpOBaHHhIX npSIMOJIHHeHHhIX TpeKOB BTOpHqHhIX MIOOHOB 

, . . . 
C HCilOJih30BaHHeM HTepa~HOHHhIX npon;eJ:{yp. 

· Pa6oTa BhITIOJIHeHa B Jia6opaTOpHH cBepxBhICOKHX :mepmii: OUS.1]1. 
·:\ 

Coo6U1eii~e Q61,e;:i1-rneHHO~ HHCTHTYTa S1J1epHbIX HCCJie;:ionaHH~- ,!l;y6Ha, 1994 . . . . ' 
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