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f. A. t\ltjr\LPrKAB

O HAXOXA EH 14 H IIOJI K)COB COEP 14'{ ECKI,IX OYH KIIII $I

llcronl*oueHne rJaxcBcr.loBa llpojtclaB,qcrrfiq c.fcprr,tecxux
4ryrxqxn [8] ! ruar$larllncj rranpr;Mep [1 3], qrr3xxe [B], rcoQn3u-
rc l5l, a ll,,oc.rc1Hre rpeNn ll B fcoacauri 14,6,71 npcrno.,r;racr
srranIe noJnocoB 3rr{x qyrrI{{rii. ll3Bccrtbr aBa Neroaa rraxoxAc,
l,r' u_r.:. . 6.f ,,d,,r.a rl r.r .,r..alt.3lr ,r r.rofo6
J.1at .l lto ..- .r otri.'oL, t, I. J r p.tr\ l. , .hri\
[5,4], rro, c rorprr iia rrpocrolv cRocii reoIc,|lr.rccr{oi ocnoBr,r, oH
fJ,yrocro'( r Bbrr{,Ta.1Kax n cro nptlrieirerrrc npx r>3, oqeunnHo,
o,vjrcr lrcpau olla.nbntiM )laxe rrplr o6paqcHxri l( 9LiBrU. Croco5
Lu,;rL,uccrpa ra()ie Tpc6ycr o6nlriprLrli Dbl,ific.,teI'tit"i, fio saro oH
irpuno/-111r K exrlroo6pasnoir ocrrotsn.ri:i nloqerypc (uMcHllo, K pe
rrrcillllo airrc0panuec(nx ]paurrctrri, xorfl ll nucoIlnx crenerrei),iii rrrcr qero non,vcKec.f :J4'Q€{l.Jrrnylo pcar13rqxro a 3UtsM.
I(c.'ir,lo Hacrortqcii 3aMeTr{u 

'llrtre1.cfl 
llcrarn3aqnr I e1o/l0(H olt-

l)(acrenrr no,qlocoB fi \lorleHroB cocpfirtecKti\ 4r"vHXlIxii, ocHotsaH-
rrirr ]l:, r, oleNe L .rhn(crir1 lU. 'rl.

PaccMoTpfiM o6xt-vro crlcpuqccKylo oyrrxrlfiro n-ro xopr!Ka
(4 - rleroc, a>0)

y^(t,),)-c,aPn(f)+ i (c,. co. -r + s,,",.tn ,').) pf (t), (t)
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rAe t:cos O, O - no,rrpHoe paccrorHr.re 0<d<fi; ?, - lonrora
-ri<1,<"1, a ra(rie cooTBeTcTBy!)utyto ulapoByro oyrrKquro

z,{x,y,z)'. L Coo,f )'q ?, Arr 2..(t.X,L\:t'ty,,t,'.^)t \2)

(Bce r(o3O0urtueHrbr ! (l) H (2) rtpealo!'rararcrcr aeiicrBr{renb-
rrbirlJ ql{c,'raiJr'r).

flo Maxcec,r,ry cdepuqec(ar QyrrIrurrfl (l) 3arrucbrBaerc,] B

(3a)

rAe t - paccTotlrllc AO Irpon3Bo!,II)Iloti roril(fi ripocTDalrcTBa ojtz
or rlell].pa O cQepI'I errirrtlquoro p.Auyca; ,4'1,,>0- voucrrr t!ylli<-

qxu x /ri - cc ocfi (i--1, 2,..., /r). 3r^{crllM, uro noc.lc 
^fiO$cper lrpoRafiHii ro ocrNr li, rrpelyc^{ol,pcrllrbrx oopMy,loir (3a), x3

npotl3Bo,rro B$/'lc!rterct M oriITc,,I] ,t , n ,tnon"u qacrr, 4op-

Myrr,r (3a) IlpcBpauracrcr rJ q)yrrr\tlnlo .f(JJrbKo O 1,, KaK pa3 n
tBJltrorrlyrccr C4)eprqccKoli Qylr(quCii,

C y'rcroM. Rr,rpaxcIIrr orrclaropa AIilOcpcrru0poBanur rro rril-

lrPaDnclllrrc Irt
a 0.. a d

= a, -+ t), -+ c,dlrt '0x c)y ' 02

r'(a ai, bi, ci - lraIlaRr'lrror{|le KocIrycri IlaflpaRJ]cI'rt
pcrrrurpoBarrnr, QopNlyJla (3a) 3anucHraeTcr cltlc rr lj

(36)

O6o3rra,rarr

y, (0, ).) : ( t, i: r, nA*!. -,rr,(i),

(4)

n (xlle-
PaTJIO-

cxrblloil 4)opMe

y. (,, ).) - ( - tt" \): n. 
i1,(", 

t*t,, !r*,, 
uu") 

)

l: 1: n.: :
dx dy ', -:".

cKaxerr, 1r1o orcparopy anqr()cpaxuIpoBalrurr (4) coorr]crciDycl'
B crr,rro.r qccl(oLi 3arrxcrr ,lrrnr,iil'ar dopMa

l,r(-E. r, O:,a': l 6't+ ci(, (5)

pacci\larplBacMar! R JrpocrparrcrBe 0:r(.
3a,(a.ra FprrRe,lerrrrt c4'eprl,recI(oi QyuKulttt (l) LMa(cne,q"'IoRy

Bfiay (3) Tpc6,vcr 3rJarrna ce lloi\ierrra u oceii. onpcae,rcHne Koro-
pbrx no Cxnbnccrpy [9] c,rclyer tl3 pcrrenrt olcreMbl ypalHcrrxii

(tja )
(66)
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Paccr\'rorpeHue noBepxuocret (6) npn 3ToM aor'ixgo aocraBuTb
c6urue o6paryrouue xoHyca (6a) lr MFr{Mojo KoHyca (66), a HcKo-

Mbre ocu it QyHKuxu (l) rBnstorcfi .rol-aa HanpaBrarouluMr,r BeK-
TopaMH nnocKocreii, Ka)Kras A3 (oropbtx coAepxur no ABe o6ulnx
oopa3) outHx r(oHycoa (b).

Cre-lyr [3], ycrar.oBl{M Ha fioBepxHocrrx (6) o6qyn napauer-
nSawto u vt !

2un: : ; --0't-+u'
\:tI,lt:l'-t),

eM 2,? ero hoMn,leKcHbrx xopHf,ti 4a(A:1.
ftx l<opHeil ,'lO.TaB"rneT Ha OcHoBaHt,ln (7)

Koropoi (66) Tpr,tBfiaJt6xo-y4oBrrcrBoprercs, a {6a}. Bcre4-
' roro, 'l1o"lr oAHopolrHaq QyHKul.'r n-oi:i cTeneHx, np1106pe-
c,le! y loul rj ft Bf r:

2"11, rt. q:,J"R 
"tu) 

.:0,

\7aI

(76t

(t")

koHuqecKHx noBepxHocrei (6)

2,. . .2n\,
06uy]o

. (8)

KaxAHh
o6pasyro-

q : i--j o: ,- , "|3no; l- ia,t+ui t+ui'
tqecxue ypasHe,ixq [oropoi

E:N
q+ipt dz+ipt (e)

L

eAoBareJrbr{o, Bce gTu o6pa3yrouue 
-.MHHMbte. ,4o6at napa

MHr,Mbrx 06pa3yronllrx onpeaeJrner nnocKocrb, npoxoasllvto
gaqano crcreMn xoopAuHar 0En(, nog,roMy erl coorBelcrBver
rqq QopMa Bnaa (5). TaK[x nlocxociefi Bcero C3,'==

---!:a(2n-1), npuqeM ypaBHeHue (axAofi u3 H,lx

fl

a; + iP;

e;+ iP;

:l_"
,l-"

( l0)

52r - paquoHanb-Har (pysKrlEr, nerKo [ieo6pa3yeriar B anre6-qecKyro crenes'I 2n c (oMn,'te(cfibtMr.t ltosipQuqueETaMn,
Peruaa a,rre6paruecxoe ypaBHeHte crenegu_ 9n



OtrHuM turpuxoM saecl 06o3rra!enbr Be,rfiquHLt, orHocrtquecr t< nep-
Bofr o6pa3yrolreii. xoroprq BVecre co Btopoii onpeacn/cr ia)r(ayto
nnoc(oc.b ll0). . pquei\{ s {l0l j:1,2..... r\2n l).

U'raK, rc n(2n-1) B ()6 {eM cryqae MHnN{brx nflocKocrefi (10)
HaAo Br,r6parr, IeficrBrire,rbBHe, (orop6rx ralr QaKT]{qecrr poBHo
, [9, 3].,!erxo npoBepnrb HenocpeAcrie,,no,r,u ru,:uc,reuurr,ru, u,ro
flnocxocTb ( l0) tiyleT Aeitc'rBr'rTenb]roii l oJibxo npfi onpe,qeneHnbrx
cooTr'roueHfirx rrexay leiicTsurer'rbfibrMu o !t MHuMbrMu 0 qacTs-,
{!r qucer o+ip, onpeler'rrJoulfix napy o6pa3yrorqnx, rJepes (oTo-
pble npoxollltT gTa IlJtoc(ocfb, 31!t cooTHolxe]ruq uMeIoT. BuA:

a)
, - 1 ';-ai;z a":ei:.r ai(p -F,r:.;(p; - p,): i __.

I {ll'I P; - P;t 2 F;: P;t 3 d;d; - die,, 
)

To ecrb y xoMnJrelrcHbrx BeJr]rq[n o+ip, nponopqqona,'rbnbrx Ha-
npaBr''rrrcu{ M I<oc}rEycaM MHrMbrx o6pa3yroqtjx rroBepxHocreil (6)
u nofapHo onpeAerrrrorqr{x Aeiic'rlnTenr,Hylo nnocKocrb (10), Ao,r,
xHbr 6brrb, Bo-nepBbrx, paB!r!r u,!n AciicrBrrenbHr,re firrn Hr'rMbre
qacrn u, Bo-BTopbrx, oHr,r AoJrxH6r yAoE.rrerBoprrb yc,,roBfilo 3 r.r3

coorBercrByroueii crpoKn QopNry,'] (ll). 3aMe'rfiNr, qro rorbr(o B

c,'ryqae 6) napa o6pa3yrolqux, onpeAe.rrrcIIl x AerlcrBnre,'rbnyro
nJroc(ocrb (10), gB,rrrercr noMnrer(cHo-cofiprxoHr{oi; 3ro 6yAer,
xcrarr, nocre Toro, (ar( 3HaNleHarenu ypaBHennii (9) oAsoii r.t3

MIuMr,rx o6pa3yoqux B nape 6yAyr yMHoxeHN Ha -1, qro rre
n3NreHrr ee HanpaBlrcrrur- VrnepN4arr,, qro nplr rro6oMrr fiMee'r
Meclo ro!'rb]{o 3Tor cr''ryqaii, lia]( 3ro clciraHo B !,31, y nac noKa

Bbl6paB nyreM nepe6opa /1 nap o6pa3)'ioxrnx (9), yAoBrerBo-
prroLrJ,rx \c.-o0r'qv rlll, noJlyqIv 17'c c.BI.'rb|br\ r'lo.ho.rcH
(10), HanpaBnrrcn{Be nocrHycbr r(oropnx

A R. 
'a,-^1; b,:"1; r/:--r, rpr._l e,---FTQt (t2)

Pr Pr p,

nalor 
'? 

l{cnoNrbrx ocei lrr cocp[qecxoii Qys(Ur'Ln (1),
rlorrocoru cQepr.recKoii ( n apoBoir) QyHxqrir, ua36lBaerct

ToqKa cQepbl eAuHuirHoro paAfiyca, B KoTopoii ee noBepxrrocrb ne-
pece(aercr ocbro QyBKrIl[r, Haiiar fiaapaBrgrouire (ocllHycH (12)
oceii cQep!.recKoii QyH(r\nr (i), BEFLrcJrre\{ noro)r(€Hre nonrocoB

h
cos 0/:./; igtr/::.r' G:1,2,,...n). (13)

Ho raK (a]l HanpaBlleHrr oceir coepnqec(ori QyuKrI[[ Mor(flo
MeHrrb B napax 6e3 r.{3NreueHriq npri 3'roM 3naqeHfir oysKqul] [B],
cJreayeT vTo!rrrlrr,, r€llyrc uMeEso us aByx AraMerpan6no npornBo"
floroxB!]x roqex nepeceqeHrrr cQep[r ocb]o QyfiIlurfi HaAo npll'
irrTb 3a ee no,lrcc, Ilporqe Bcero aJrg 3Tr)ro 3ocnor''rL€oBaTbcr 3ua-
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qeH}lrrMr QyHKqxu (i) Bo Bcex 2i ToqKax (13), l13 Koropdx I
TOqeK -- Cyrr, nor'rrccbr oyrrKqxn, a i ux aHTrrnoabr. npx gToM
npuleTcr npfi6erHyTb K ncnoJrb3oBaHr,rrc MoMeHTa Mn qryrKqnri (l),
KoropHfi J'IeIKo Haxoll,rTctr xorn 5u r.rr cpaBHeHur Brraqenuil coe-
pnqecKori QyHnquu B Kaxorli-rrrr{6o roqKe coepbr (HanpxMep, B ee
ceBepHoM no!'rlocc), no!'ryqaeMbrx) Bo-nepB6rx, fi3 BbrpaxeHnq (l),
t, Bo'Bropr,rx, H3 o6qeii QopMyrbr MaKcBe,r,ra (He npueeleHHoii
3Aecb), rB,rrlour, i.q c- eacrB,r!ri (3a) u co,lepx(aureri Kocu'rlcbr
yr,rroB Mex^y ocrMr,r QylrKqru_ ! Kocr,rrrycH yr!'roB Nrexly TeKy-
uuiM HanpaBreHfieM fi ocrMrl QyHKIlxfi.

. €:.'cos rc'; I:r sin 6e; €:ir'.
vpaBHeHxt uclroMllx o,rocfiocfeH npr{ 31o\r aMeioT Bfia

€ I rl
cos to' sin @r' i 

J 
:0.

cos1o" sin,rD" il

' B sax,rrcqerue orMerr{n, qro reope,nqec(u 6oree npocroe peue-
fiIle 3aAaqn Droxer 6brTb roryqeHo rpu napaMeTpu3aUun noBepx-
,socreii (6) c noMoubro (tyHrqHii

A/E + Bt\ + CrC:

' Bbl6op H3 uux AeiicrBuTe,'rbHbrx n,locxocrei{ Tpe6yeT ycraHoa-
.Iesur -vcnoBur,r, rpr xoropLrx B6rpaxeHus

_ P : sln !rrl' - sln i4'; Q:cosro"-cos&r'; R:shi(10" -1!');
6bI oAgoDpeMeHHo Bce AeiicrBfiferb!6IMu LIJrr{ Bce qucro MHIi-
. C ToqKu 3perrnq npaKTnKir npoBepka KopHefi ypaBneHr'rt

(cos @,):0 c xoMnJrexcHbrMn xo30OfiqneHTaMu rra raKue ycno-
Har{rroro c,roxIlee, Hexenn acnonb3oBilHHfi ycnoBfii (ll) B

e npuuernrr napaMerpu3arrHrr (7).
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A HEKOTOPbIX
cooTHolltFHttH rp4BqTAUttoHHOrO nOJ'

PE|YJ'I'PI'I3I-,|POBAHHOTI SEMJITI

B nr60-e Jll noryq^dh coo|lro, .r qr Nr.A4y 3r, IoHlaMH i-pa_Brra4itoltHoro nor''rfi peryr'trp]lsIlpoBauHoji 3eM,,tu_ B xaqecrne iro-
BFpxroc l otuocHNocr,r rlH rMaracL pypoB.IHaq cQ(pi. l..L-
B.C,.rO. qto cqepF tec^aq noBpn\FocTb o. tocHIoLrfi q8,1q.1.' AO-Bo,lbrn 

-rly6Lrv nlH6r x. r,cNt tr,rypL per\nqp,r,,rpoBd Hor
JeMnl1.1 bor'ice toqHori loBcp\ oclbu o .o.fl\loctrt s reopxr Qu_ryp6r Jextr'rH cquraeTcr 3r'tJruncofia BpaLqeH!rr. B csqsr b:r!n
::? l.:^r:":1-l: i-,{y 3,1.1'e'ir.\r rpaBqlaLHorr,oro noffr. noJly.q.lIrIbI._B (ta1te l'1. B npa(fh.tecXov pU,rox(pHh, 

"oryr oxa:ari-cq rpyObrttu. IlOhar(cv. tfo ?fo lte coBcel\r Ta^. Ilpq npahlu,lF
cKoM nplNreseHun QopMyfl cTaTbr.t I1l, oqeBnarro, Heo6xotHMo uc_
rlonbloBa.o Hof!alrbHna -oIn (uTor.ot ti. fir .b 4.Ia c 60,lLtuHNtr{
Bon rutHcv ), Ll Jarah.lltto..h 01 1ofo. ka^ /cnu,r lyeTcp oplta",Ib-
HOe ro1a. oop^4JJtLt vO-yt h\rrT6 ,paxrr t.ct.oe Jl aq. Hhc |,|nu ,rer.

PaccArorprli\r Qopuynv Cro(ca

c-.o- [aglsrg) . tla.*Y" ur', .la*lJ - .r \''
rac A.". I ".,.r r", o" aIo\,rar I c,.ir'. 1 .,nec...r. tp.!craBrflo
rur.o.06oir o,t)t oc,b r{cxnv cLacli 1a)h.rt}r r.otra n ypoBFHdo-Io 1'']lrr ico, ta prutc He: Si0) i,yr , t, e.o^ca. a'_ 60,rb-._.:.^y'Ig:! M:!"pa:,o 1f,rll|n.oq\a.. r flrrrl rrx6.rH )ro.BeqHoro J1 fcorDr: |l/0. u0 - no..HUr ar cr.lur rrrr,"rl r"d|aa
Il.ypoBeHHoro 3Jtiuncotla; dol - s,,reMes,r.DoBepx ocrH ellrHuqHoricrlelbl: ( - BorOt2 feofi!2 Hil4 ilIkt.Lrxaol,.

liDoB.0r.' dopI|lni /r) d MoAe"r, ., rc[,,. [2]. . 104) Hd-novrlH\il. \ro B^ \1ntt,,tq 2 B I(cqo. Be I, o/ t. t!t1H) I qn.rhF.o[A
rlpacoBclorn. 32 o..qet,lito ltoBAp\ o..,b BJqf !II. t cou4 0Daule-x/e, v {otoporo 60"r'ulrr no,lyo.- ,rHa, }l(e, a irara- aa 100 I
oor'rbrlre, qeM B 3!'rJ[rnconAe Kpaconcroro. B Ta6,,r, 1 npuleAeirbr


