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Ot,'ruqre onucbrsaeiroii MerorB&t or o6r{enpssrroir Il] cocroHf
B ToM, qTO B MaTerlaTHqeCKVtO O6pa6OTXy Moryj- 6brTb BKrroqeHbt
creFeonap6r'rpe\ Tr,rnoB.

flepBLii rHn - rrpoaoJbHtre crepeonapbr (p{c. l). HanDuMeD.I--2 t 2 -3. Csrrrox 2:aslrraer e .relci,napi 2 J'raxoe'noad-
xeHne, k^ar{oe oH 3aHuMaJr R nape I 2- yron x Mexay ocqMu
cH4MKa z Broarurero B nocnelylorUlro (2-jl npeluAyurylo(, 1t rrepeonapbr, paBeH Hvrro (x _tl).

Pnc. L Cxe a rosrHo o lapupyrj.

BTopofi Tun - nonepeq!6re crepeonaphr, t{anpnMep, j-4. Oc
cHtrnika 3 B nape 3-4 3aHrrMaOT noBepryToe fa 1,rO,r x:-90o
noJloxenue oTHocITeLlbHlto nepBoHarrarbHofo cBoeto no,tor(eHun B
rape 2 3.

Tperufi THn . nonepeqHbre crepeonapbr Ru^a 6 7. CtruMor<
6 B nape 6-7 3aHnMaer loBepHyroe na -vroa :r:{90. no,roxe-
EXe- O1HOCXTeJIbHO nepBoHaqanbHoro cBoero noJ1oxellur B nape

,Ihs euno,rnennn o6pa6or(s crepeonap Bcex lrrloB no err'Ho-
My anloplrrrry BocnoJrs3yeficr cnellyloqn\I'l roJrox(eHr.{rNrH Teo-
puu nuHeirHbrx oproroHanbHbrx npeo6pa3oBaH[fi [2]. Ecnr no,ro-
xeHue opToB HoBoir xoopAHHaTHori cllcTelflrl oTHocuTenhrro opToB
cTapoii cucTeMbr onpeAenqercr naTpuqei l, To npeo6pa3oBaHqe

t4e u. u' : BeKTopbr B crapofi tl HoBofi KoopAxHarsnrx cucreMax
coorBercrBeHHc; l' - TpaHcnoHupoBarrHar Marpnua I.

Ecnx B crapoii (ooprfiHarHoii cl,crerre BeKTopll nperepneBaJ
[Peo6paSoBaHHe c uoMoqbro MarpuuH ,4, seKTop ,/ orpeler'qrercq
faKi

:rMeeT lsa

O6parHbril nepexoA raer
(l)

(2')

(3)
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anr cnyqar oprorola!'rr,sof o Tpexocnaro npocTpaHcTBa MaTpr{rtbr
t, A qBJratorc,n rraTpxrla\l{ nanpa!r''rsro!{lx KoclHycoa

'-l:',,i
OnuuJeM renepb npeo6pa3oBaHurr, (oropbre rreo6xoAr.rNlo Bbrnon-
Hr'rb B orAer'rLHbrx npoueccax QororpxaHt yrrruu ,

1. IIpeABapxrer6Har o6pa6orxa xcxoafl6rx AaHHHx. Uerb
npeaBaprrerrhroii o6pa6orKu nepexor or o'rcqeroB no rtKar'raI,r
crep€oKoMnapaTopa l< (ooparHa'faM ro\eK:at, uj, xn, g4 lra re-
DOM U npaBOM CrIllIIr(aX, a Tar(Xe tCnpaBreHlle 3T x Koopal,IHaT
3a B,!!rrHlte cxcr€rraTuqecKtx oIru6()(.

llporpaMNixpyrorcs $opMy,!u o6pa6ornlr npoAor'rr,r{qx nap, Ae
rarrbno onxcaHnbre B rrireparvpc. Ecnn o6pa6o'rke noAJre>Kar na
pbr Jlo6oro u3 Tpex rrnoB, io npeABapr,errbHo Bbrflor''turcrcr npe-
o6pa3oBaHxe (2). rAe MaTprrly I no,'tyqaroT rroAcTaHoBnoii yrnoB
(0,0, z) B narpuqy (4). A,!r nap rrepBoro't\\r,^ k:0 A T:E
(ear.{rru.rHar Marpxqa) A,ia BToporo Trna rap n:-90' fi

Anr rpcrr,cto rBna rrap r:+90" u

0 +101r- r ooll. (6)

I o orll
BeRTop a MoxHo npeairarrr n naae

'- 
ll l, 1.7)

Ecnn nopraox Ha6,'rroaenug qe,Hpex Koopar{sarrbrx MeroK B lrpo-
ronbHoii nape nMe,,r BUA 1, 2,3,4 (ptrc. l), a npu Ha6nroAeHlrfi
nonepeqHrrrx nap oI pe Hapluancr, fo Heo6xon rvo Ha6nroAcHut
MeTOK B flOneperrHbrx napax npnBec,u K nopraKy 3anxcfi fix B npo
,qorrbHblx napax. 3To o6ecne'rxBaerca rDco6pa3oBan[eM BuAa (2)
aJrr IIap BToporo-rnna, x npeo6pa3oBaHueM (l) a,1q nap rperbero
IXIIA, IAE

3Aecb I M, 2 M,3 M, 4 M - noptAKoBbri? HoMep MerKr.
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OqeguAro, qro r, a/ nrol(Ho paccrlarplrBal r, Ra( 6rlo'rrrr,Ic [rar'
pxqbr, B xorolbrx Kaxar,x_r x3 cy66,'roxoB, rlanp nIcP, I r [loxrro
lrpeAc,aBfiTb crporiHorr rrarp qet

Ll I l i : I x, r, p, ir, li (r0)

OnncarrHLre aeiicrBnr o6ecnc.rrrBaror: nprtre,qeltuc,t3rrcpcrDIil crc-
peonap Bcex cnyqacE n.olnox ocn crepeoKorrrlapaTopa; rlpaurr,rlr)_
HOe BLrrrlrcJrenfie xo34Qrrqnenra crcrelarllrrecl(oi]i aeqboPMarLtr ;

npariunbrroe BBeIerrfie nonpaBor( 3a B.qHrHIie apyrxx cncTeNraTIl\e-
cxux o[n6oK.

IIocre npcaRaprrle.'tbHori o6pa6orKr{ rrcrorHoii rHOoprIaqHrI Rl,r-
no,'rHuM npeo6pa30EnHre (l) aJ,r aceri nap fi BeKrop r(oopaxllar
a' coxpaHIl\t,q.rt ranbHeiult\ Buq]Ic.qeIInaL

2. OnpeAeicHxe sreirreHroB B3aurlHoro op efiTfipoBaHllc
(3BO). BbrnonHeHne noc.rerrHero nfeo6pa30BaHHt (l) o6ecne.rn-
Bae1. BO3\ Orirrocrb npof pa\rrinpoeaTb o6l,l.lHLle Qoprly.qbI, npurle-
nqcNbre pr onpeaeneHHrr 3BO rlpoao,,ruux nap. 3BO nap ]lpy_
r 11r( runoB onT lcnflercc no oir ^,r rraorpa\t l \\".c R JBO
Aa, \'u, \2, 1; t tJa,rcHar .rr.reua 3BOt rp.rrllr.q ,l1t nocne'
ayioul x Bbltrrc!'IeHnt.

3. Iepeaaqa ycJIoBHlrrx yrnoB HaI('']oHa ctunKoB BAoJIL !'IoM?I_

HOro Map!xpyTa. flpelnolorrttrrl, qio teHepa.rbHoe naIpaB.rIeHne
norlaHofo rrapinp,vra oIlpeaenflerct yr.,ro\1 q, onpeae.leHHbrrI no
Xapre, xnn no Penporryl(UllIl Hal{lrAHoro \loHra)l(a, .[u BLlqucJren

ribrr no (ooPAHHarait t(pai!HIl\ B i\iaplUPlrc ono3naxoB.
Vr,rsr n, <0, z HaKJoHa (axaoro rlDerblAyqero cHlij\I(a c flo_

praxoBhnr Horrepo\l i o:rH€cellbI K lc.roBno BEI6PaErroi npocrpas-
c'rBellrroij c!rcTei\re Koop,qnHar neRoro cHllrt(a nepBou cTepeonapbl

'IlpurieM, qio era napa 6bua tpoao.{bMri- 3rr yr.ru onpeae-
noro- rnft rlr I irnp'B.'ltloull\ '{o.riH!coB ,4 . r a..elle l bl B^rrlrt_
noro oprrerr yl.oo"r,ra ncpbr (il {i I l) \u. .\(r. -\7 o paL 'ltol
MaTpxlly l. Toraa Marpnqa IIanpaB.ltrc4qx xccuHycoB cIIxrl!(a
(i+l) Ha ocHoBaHIII npeo6pa3oBa]Ini{ (l) Il (3) 6ylcr uMerb
BHA

Aa:AeAtTAT', (l I )

fae,4q - rtarpr'Iqa BuAa (4), nonyqelinat no yrrran (0, 0, Q).
Marp}]qa I noryqeHa noActanotsr(ori yr,1oB R rlarplruy IIaIIpaB
nsroqnx (ccltHycoB (4):

0. 0, 0 - A,'It nap nepDoro rrinai
0, 0, -90" arq nap Broporo flinai
0, 0, +90' a.qr nap rpcrbero rrrna.

4, Br,r.rxc,,reHlle KoMnoHeHroB 6a3Hca ibororpaiDxpoBaHnt n flpo-
crpaHcrBeHHbrx xoopafiHar loqeK. nptirterl .'leBblii cHllilloK crepeo-
flapbr 3a ycnoBHo ropt3ollranbHLni, a Haq6!'lo xoopasllaT coBMe-

crult c qetrrpou npoe(TxpoBaHt'It 3roro cHllrll<a- TaK lra( BeKrop

. loT



6a3!ca oororpa$upoBallnr onpeAenrercr yrraMu r, I, O (areMen-
TbI B3afrN roro opxeHtl.rpoBaH e, B cucTerte X Ya Za lpttc. 2,6),
4,,^ralputla \41 orHeceHa K cny.la'o HilnpzaneHur ocefi 

'<oop,AMHaT^rz tpuc. :.al,1o olHouellke optoB aByx ,THx cr,rcTcM AoJ,rxrro
aaBaTb rrpeo6pa3oBaHne

(t2)

x6+y Y6-z 26+*
llx,tt rxti lY
Ily" )- r,lv ll- 1 z'z"ll lz)) l_x

0l
00

-10

da
Pnc.2. Oororyavvcrt'rqcc(ar n 6a3trcrar cucre-

MLt (oopa|llral.

Herpyr o saMerhrb. qro

:ll
Ha octroBaHlrfi (3) c yverou flpeo6pa3oBafiut
noHeHrr,r 6a3xca $ororpaOrpoBanHs

llB I: ?;/,"," o)Ir 
l 3li,

( l4)

rAe A1t,r,ot - MaTplua (4), no,lyqeHHat no gneMe8?aM B3atM-
HOrO Op[eHTUpOBanrr T, \r, U,

npocrpaHqmeH Ue KoopAuHar6r (PororpaMMerpfiqec(ofi Toq-
!u norytrfiM I,t3 lernenrr nprMori QororpaMMerpxqecKofi 3aceqxu

I B,'

l';"',

(t3)

(12) nonyqnM xoM-

(15)
ll ax ll l/ ," l1AU-ll^yll -d lr"ll,
l) 

^z 
ll - tll

d.' + {tt a-'
rv - ----L--.tn--xt.
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KoopalHarbr roqx, na !'reBoM crrlrMKe t,, ,j xc rpancoopMx-
pyroTcr, rar( Kax ero yrrbr HaK{'roHa paBrrbr Hynro. A6crtuccy ToLrKr.r

Ha npalroNl cHxM(e .xr? lto''Iyqull nyTeM Tfallc(DopNIl{loiJal!lltl Ko.
opar'rHa.| r2, ,n no r(oMnoHelraM Ma'ipnqLr /, BxoArrlcir r +op.
Myny ( 11).

A,,rr np!{Be,leHfir cocraBrrrou-trx 6a3uca oororpaQupoBanDrr fi
BexTopa AU BbrnonultNr npeo6pa3oRaHse

".-ll
i:l

( l7)

(lB)
Ax"
LY, : AtT* LU.

3accb MaTpuua I nony,reHa ,4eiiclB flN]1, onhcatHblMtr D IIyHK-
3; varpuua,4i no,ly.reHa no QDpn,v"le (il).
5. Bbrqfic,'reHfte Macurra6Horo I(o90Ofiql|eHra. IIpxseaefl're cre-

eoxap I( elnrJoMy rracrxraoy rbrronrJuM tro annrtKaTaM cBt3yro-
utux Toqel(, pacnoroxeHHbrx B 3orre nepexpLrrr{r crepconap nro6()-
!o rrna. Macurra6Hr,rii (o3rbos]treHr lbrqnclrre,c! no ,3BecrHo!

ll B"' ll
- A,r+lBy,ii,

lB"'1

ill.":11i1,.-,ll;,ll :

rpaMMeTpriqec

il llxLt:ll vll r'
l, llz L'"

X
v
Z

QopMyne . " Qz -8.)t-\
LZH t

r,qe I HoMep crcpeonapbr,
6. Bbrqnc,reHve npocrpaHcrBeHFbrx Koopll ar

tpaonpobaHxr r,r roqeI( cert. Koop,'lfiH3'rLr nPaBoro
tpaQxpoBaHnq Bbrq,rcrnrr no 3Becrfi6r\r QopMynaM

a Bexlop KooparHar tFoTo

( le)

r{eHrpoB 6010-
nerrrpa 4toro-

KOft TOqKU

h .6u *.

(20)

no,'ryrrfiM TaK:

(21)

TaKdM o6pa3oNl, cBo6oaHafl QororpaMMerpuqecKafi ce16 no'
poeH?.
7. feoa$dqecKoe opueHrupoBafixe '| 

l,tcKrloqeflue AeoopMau[fi
. fco!esuqecxoe opd€Hrnpoirarrxe, cBolltulccct K orblcKaHUIo
flapaMerpoB opreHrrpoBaHun cerfi Al, 6(,, 6<0, 6x, 6Xo, 610,
Bbrno,'rnqercfi no anfopfiTMy, onucsliHoMy B nureparype IJ]t

MapupyrHoi Qorollr . ,ry.rqurrrr lll. Pacro"loxcHrc ono.rrahoB HP

oT,rrfiqrc ' e or 06ueIpnHrloil cjicvbr. vpas rxBrlHtlc .er lle l('o_
06parHo Bbr -o,1I" I b o noiltlttoMa r!. chvvcrpx!rHbr n o rHocllrF,lLHo
KooprfiHar Y, y. rax KaK nnocrxparrfic cerr B,4orb oceii,{, f llo-
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xer 6r,rrb npllMepHo orr.rHarioBbr\1, l[.ra ypannunanta Bb]cor, Ha-
I nh\' f. rp.r 'er vrr o.r r.rul,

L.Z * Co* Q x * CzY +C3Xy + C1x' + C,,y,. (22)

AHa,,ror!,rHbre roJltrDoMbt c Ko3oQfiqxeHraMfi ,4i. 8i nprMeIlrrorcn
4r1l )f.ntrIr.t,t- '.. nnir '{L. i1it.r..

8. PeueHr.re npnMoii OororpnMMerpnqecKoii 3aceqKn. pcL0cu]rc
.r, -\i_ n ..,a' , F ro. tl Lto ToD\ty ti l. ,p.toer. btn s tyl -
rr\ 4 rr 1,. c lo,.., t\t, I t.li.utt.10a,rnr.,! u,. Jp- to.o.tJ I
i\rc-f pxrrccKtx nooPlnrlar

J X,
ur: yr :(t + 

^).) 
,4 (ie, 8o, 0x) r/d +

lzf )

FIaxoIIen, yqrev fl aParleTpr,!,'rcOoprrauru rpoc'fpancTBeHnoir

I
xt.
yr

:iit
(23)

xi.
vi.

\24)

r,qe,4i, Bi, Cr - crpo.rnI)Ie Ilarpxrlbt, cocraB!'relrfiue r: xo:r[t!a
qnerrfoB norlrHor.roB ru,(a (22).

BeI(Top npocrpallcTBcuHhrr (oopl-lxHa,r U.r sl,raercq orosqa-
'rc.irLfll'rrJ pe3y.,rLrarorr crylleHtrr uapnrpyrrloii ceru. Ecr!] Il1C)6
xoau\ro noc'fpotrTb []rox, ro !ecr(orl,t{o rraprrrpyrnr,rx uoaercii
coelrrrfllorcr n€xJ1y coSoii flo oa]lrl|lr roqxaM, ne)lranlt]j B 3olax
nonepeqHoro rrepexpbnI1n .qo rarJLilx rlaprxlyToB.

JJflO.rrre orr-a8rar(), !,ro qacTHLit\{ti cjlyqarllrr onucaHrrofo Ie-
roAa rl'.,rrroTcl Qolol.pttaIfy,]runri B,rlorb arpocbeMoqrbrx Maptu
pyroD (4.'rr Bcex crepcoriap z:0), x {orolpxaHrynrqrr, no-
crpocn[ar no rap(acrrbrNr r]aplrDyra]i (,i:+90").

llpri Ipaxru'iecKo;r pea.!x3aqrrri oirrcaHHoro cfloco6a ua gIJBX\
rro o^IrorrrrrHbr0r OopNlyJav jlocraloqHo c4ropMnpo!arr, rorrqc-
cxllo u(air-v, llrrr oii.)3n^ !eHxr , itra rr6paa)alLtBa€\,rbrx cTepcoIap
(nanprxrcp, 0, l, 2 - crepeorrapbr ncpBoro, Broporo, rperbero rx-
nnB.ourd -.r ,. ,o), / r. te.r t,r ot oBo Ir ,toILLJ.t H-.o-
Aurb yro,q z, orrpcgc"rnrolquii !:r,rLIIci]lnac lrpco6pa3oBaHne,

"IIllTEPAlYPA
| .'-o6 HoB A. H A, '1,.rf I io,, r' r"^rorp r1. Iin I o .o7n
2 { vq .roB B I!. (rnc g:,u,r. i. 1. | \1. oH .. ,.
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