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l,lccreAoBaHrfl crarficruqecxnx 3ax0fio[tepHocrefi IIa{o[!']eIInt
fnyrrailHbrx olllu6ox D Ntapupy'fe aspoQororpnaHryrtqnn, aHarll3
r(opperrqu oulblx cBt3eii rlexay oIIrIr6JtaMu xoopaulrar ToqeK ceTu

I I I Io3Bo,[rror 0cyuec, rr'Irb
r!r)r6op Ilo.,rrIIoMa ,qna c-
xnr),rcflrr Ae4oprlaUulj
NaprrrpyrHon tlfocrpaHcr_

C)'ulrrocrl, rccneAoBa-
rr ir 3 a K,'I n,r a.r a cb B cre
/lyroulcir. I,lcnorrriyr tpr{fl -

rLr{rrbr i\lol€.nfipoBannt,
cl f ou,rlcr a3poc'r,cNlo'lHHrI
MAprrrpyT, coorBclclsyx)-
IlHii pea,'rbrroiry a3potForo.
cbcNioqHo\ y Map pyrv, 3aaaBatcb l{oopAxllararlx rolicK Nlecr'
luocr no.rroxeHrcN a3porForocHfiNxo!, no rlopNlynaNl cBtsn on_

lejlcnanncL (ooplfirarbl Toqex rra aspoQoroc 
'INlKax. 

B xoopaH_
rarhr l.)rrcx aspoooTocn!rNi(oB BDonunncb cJlyqaiiHl,lc ol!r6(t,
pacrrpcacJrerrxe xoropr'rx cooTBcrcrBoBaro Ilopva"rbllovy pacnpc_

llcrenrlo ]]epor'frocrcii c aa,r(aHnblrln napaMcTpanu. 3'rr Koopau_

,larbl tlBJttJrl'ch llcxollHLlNtlI tpn nocrpocH!l npocrpaHcrBeHIIoi
(FoT orpxaHf yrrItnoIIlloi{ ccrn._ 

3n-euenrir e:aur!noro opuc.rtrttporatrn,r onpcacJltilucb no l6
roqxaM, flocJe Bl,lnoJlrreHrtrr npocrpallcrtsellnoii tFololpuallty.'Ituuu
BO n36exalr|e rporro3aKocTx xornqccrBo roqc( MecTlloc'al'I coKpa_

uaercr Io 60. 3rl'I 'ro.r pacnor'rzfarcrct coaJacllo cxcNrhl (pn-
cyHo().' Mipurpyr npc,crpaHcrRcrlHorl Ooro,prarrryruut11 crpofircq 50
pa3, npgqeM A.rt ero rocTpoeHxt llcllo.ill,3oBa'll]cb rc xe roq(H
a3pocnnMnoB, Ho c,cpyrfi lnlt t{c'rxHtll,ltrl{ onlr{6I(aNllJ l\ar€lua,loM
ilrr cTarucfnqec(oii o6pa6oTKll c'lyxIL1fi pacxo)l(Iellxq Mexly
ucTtiHHbrMn xoopll HaTaMu ro!ell [!ecrlloc']ll tl xoopaltHaTaNlr, no-
ryqcr'lrLrMu 3 50-KparHoro rocrPoel t l\lapnpyra xpocrpallcrBeH'
rofi QororpBaurYnrurrx.

Cxcra n.cnoioxcurr roqc(, no (oropHM
ipodrBcncua ou.H(a rorrocr! nPocfpa'ca_
rcHHon Oororpiatrfyiiau,, !ocic ypaDruBa
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Aganrl3 l{oppenrUnoHHoir MarpurIH, xapaKTepn3yourefi B3ar{M-
Iibre cBt3n Me>KAy oIuu6(aMI,I KoopaI,IHaT, no3BorItJI CAeraTb BbI-
BOA O Harllqul,l CTIEHOii CB93I MeXAy xOOpAnrraTaMU xY u xZ g
noqru orcyrcrrr{[ ee MexAy (oopatHaraMu yZ.

TaKUM o6pa3ov. HaH6o1.e uene.oo6pa rHo coBr{ecrlroe ypaBH -
BaHre Tpex xoopArHaT npn noMoulr npocrpaHcTteflsoro nonliflo
Ma, BbrBeIeHHoro noA ycr'roBHeM ctsFIt xoopAUHar Xy u XZ. Ana
noITBepxaeHltt npltBeaefiHblx BbrIne BbtBoaoB, BbrTeKarolalx It3
aHa{'rB3a Koppe!'rrrlHoHH6rx cBq3eri Me)KAy orxu6xaMn KoopAxHar
Toqex Maplrpyra, ceru npocrpaHcrBeHHori Qororpuasrynr{qu
ypaBHfiBanrcb npu lroNrouryr noJr'HoMoB pa3Aenbrroro n coBMecT,
Horo- rpeo6pa3oBaHnr KoopAuHar,

a!'It ypaBHrBa nt ceTI{ ucnoJlb3oBaHbl llor'lltHoMbr BI,IAa:

L X : ao + a g + azy + hxz + a|,x y,

^Y:bo*bdlbzY-lbsxztbrxl,, 
( la)

LZ- ca+clX +c2Y +caxz+cLXYi
L X : ar + a8 + a2Y + a|X, + alx y + a|Xs,

^y:ba+b&+b,y+bsx1*b$YIbsxs, 
(16)

L Z : c o-l c tX + c2y + c sxz + c LX y + ( 5X3 ;

LX == aa*aX ! b Y _ ch+ e (X,_y,_h,) +A+2g Xh +2f Xy ,

Ly : ba+ b X +ay + dh+f (- x,.+y, -h,\ +2sy h-10+2exy, (t Bl
LZ : c a + c X' -dY + ah + C e X2- rn i- h,\ +21 Y h +2e X h +Oi
Lx 

= 
a}+ax + by -ch+ e (X,-y,-h,) + hy h+2g Xh+2t XY,

LY:bo-.bX+ ay-l-0-rl (-X,+ytl +2eyh-kxh+2eXY, (tr)
Lz : co + c X.-dY + a h+ e ? X,-h,l +21 Y h+2e Xh- h Xy ;

A{:do+d_{+ bY ch+exz 2gxh+2fXy, '

Ly:bo-b\+ay 1 dh-[X!+k.\h+ 2exy. (ta)
LZ : co+ c X -* dY + ah+ e X2 +2 e X h- - k X Y i

IloJlsoMBr t lBJ u i lr) npercraB.teH6r B cneujra,q ,Hoi nfiTepa
rype l3], 12] lI BbrBelpHbl c tano.]btoBaH re\r yc!'loB il

atx ALY dLZ d^Y dLZ
E: at: dzt az'- oy'

dLX Ai,Y aLZ ALX
av ax dx dz

IIpu BbrBoAe noJrrrHoMa

arx dLY d\z
0x dy 0z'
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(lr) Ilcfio,'rb3oBanucr, ycnoBr.tn

dAx a^Y d\z dix , (3) 
I

i
dv OXdx



opat{HaT TOqeK cerl.'t"Cr"u"i o roqgoclu rlcKqlorie:lut aeoopNlaqxii Iro lloJlllllol\1il l
(1\ iloxno t1o ra6"uqe, B Koropoii npI'IBeaeHbI cpc^rrrr(! )(rrcrr(lp_

iair, notr"u"tnuuut" no rort(av' He llp'l'nMaloiltfi' yqac' l'l ir ollpc_

neneHun (osabrFIrqnerrroE norunoxloB

- Art xapaxrcprcruxlt aetlopMaufltl
Bb .hcao .d.b h Bll AJl1O llla9 'l2loIIUA

ceTr ItocJIc yl):lllllllllillllln
ocra torrrrbrx olrlll60|( Ko_
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AHanItS Aucltepc i:l no3Boiter cAenar! lllBoA o roll' qro l(oll-

doDMHL|lT "o,'r rrJv tlBl 06'"rF{uBocr '0'l loc q )panll Blllna

,l.nu*ou"'. noopa, "t 'a l0 lJ'o corr'u\ no cpc rre r'o c ron -

rroMoM (la), ]t Ha 7-100/0 l{ xe 
-"ToqHocrb 

ypaRHuBaH}tt Bbrcor'

HexdsdrbpvlrErn no'lunoM Bropori crencsfi (la) aael Har'{ryq_

r"" p""y""oi^tot nprt ypaBlJuBa'nu Bbrcol; yBe'!uqeHue ar'tYllbI

rurou-'ptri ||a o4l y c'KL Io ' rcno l( oBa ' l ll I()6' ocKoii crc

;;ir-:'..r";.'. ttrt )\yrrder pcry'1ura1L' rra l0- 150/o

flnocroa:{crnellunii no"tfi HoNt (1r), EblBeacHIlH!] nps yclroBl'lrl

."""ni nt"ina]' xoopAfiHararJll -Xy u XZ' paBHoroqeH npu yparlltl_

lairru n.nanogux t<oopauttar norlurouy (18) n npll ypallluBalrun

Bbrcor nor'InnoMy (laf, rIo:rovy ero cnonb3oBaHlle arln coBMccl'

floro ypaBrnrBalltq rpex (oopauHar uat6onee paul'lo arbno'
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""a*f.nuror 
(la) Aaer xyauJr-rd pe3yrLrarbr npu ypaBrsBanxlt

JII.ITEPATYPA

-..., 1 5ylur6rHc{ar X. B, ltccnoroBaule {erorou ,ntrr,
Hlf:Tii:.:l:X"!' ":o;,,'"#l',';i:" 

' 
1;.,.' n[o$:0""c 

*"'o i o'ii'iip'ii]iv

rffi'n.^*l xllr 
fl*,i"""ii,,inI","H,.1'":'*l;t"d "1"J3,"*.6?it;

n'ri;.'.j."!l;"' '-".oilll;'J'"ffii:"u:l:,": ,*,,ont1l''""ar rransiormation or

P-r6orr n(rynM,
Oororco,erkh J]bBoBcxoro noturerHxqeci..

y4( 623,735

A. r't. IaPoNr4UCKtrtl
AHAJIttTt4'ltcK^t ooToTpl.tAHf yJu u ,

BAOJIb JIOMAHbIX MAPIIIPY-TOB

_^..P..::_"jol.r:l "Uruore 
paccMorpeu. reof , nocfpoe,Jjr' qroro.'rptaHry,lrulorrHoji ceflr aAorb rlafup) ,a. cocr icrenroc6 u.roohrq bt_\ {n0o4orb 6rx) cTepeuaal a)pocLFyo,..,oro \tapLUpyra,u nonepe'ribr)i flxp. 06pzroBaHt,btr n.pnnp,.roa,ouLrycu ,ia 6b aoo,'tec I poueHtoB arpocHuvKaMH IByX Clvt( xt.Ltx aSpo(.beMoqHUx

Map_trpyroB. Tal<oil Mapfipyr fiasearr roMaEllM (Duc. l),llpar,rlr\ecJ{u nphMentr,rb onucbrBaerruri veibl n6>ruo nou
npoer<Tr,tpoBaHur.t,laHeiiHr,!x coopyrtl€Hl.rrl, xo14a sapranlrpaciu
nporcracr no vqacrxy, paupe noxpulorrl n"ruula4rioii arooir,"u-
191.. 1j "*n coBoxyn ncrq c r{hoB B o6pa60,K) or6ipzrolc,, Jrlr[Jb Te, no toTopBlM npoxoAgT npoe(ffipyeuaa rpacca l_roaul-{a yracrxa, B npeaenax (oroporo seo6xoa,rMo noirpotnr q{Spo-
ByIo \ro/lnno Ma.t t,ocTr{. OqesrtA,.to, qro B tToM c,nv,iae o6oa:iir_ct onul ,l.rH Hecxorbtro Jtortzlbrx 1,ap.!pyfoB (ue oCr.rdre.,isrro
la p a l"le,rruHx) , a garpar6r Ha npofisBoacrBo norropuorl a3Do_poroc6eMl(t nor'lHocrllo ornaAalor, npIr,MeH[Tb npeg,raraelluii
cnoco6 MoXHo npu o6pa6oTKe cqtlMxoB nJro[IaAHoi c6eMl{fi,
ec1fl no Ka^Ltivl-flr6(/ npt,l HaNt qac-\ cH MKon arpoc],rMoqHux
MapupyroB reo6xonfMo HcHr,l'o,r4rb Hl Qororpavvcrilrn.r<ux no-
crpoeHul:l (nnoxoe xauecrao aepocnuuxoir, us6Opa;<eir"e Oo,"ilrrx
bonHblx npoct pa trcrB I nD.).

rroclpoeHqe ceTfi {poro-pyaHr)rqurr BnorL novaHoro Mapu-pyia B6r[orlHrM no Merory qacruq[o 3aDucuMLrx More,leil, a_co,
eArHe$fie He.(onbKrx Mapujp] rHbtx \tolpneii B 6noK Bo3MoxHo [pH
Ha,yuqrr,t 06rrLrx ToqeK Arr HecKo,lbxHX \ap.upyrHBrx MoAencj.
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