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Pr6ora no.rYn!nr
xa6!' 1071j rola pe(oMe'loBaHa xao.r-

r. A. iIEUEPflKOB, d-p ret!. aaltt, n M 3A3vl'IflK
,rlLBoBcNrn nodrcxH{qccnir trcrnryr

O TPAB HTAU'IOH HOII OI,{IYPE JIYHbI

noa rpaBtrrarurorrfloit Qllrypoii JlyrIbI, n!r'I cc.reHoraoM, IroHrr-

Macrct oaHa ll3 ypoBellnHx noBepxHocr€ll lloreHllfia.rla c.'lli rq_
)xec,rH, oTBerraloxltr B cpeIHeM or3nqecxoii noBepxHoc,n [4].
K HacrornreMy BpcMcHII uN{eercq JIltlltb oali'I Bua uHQopMaq}l11,
no3Bo.rreroqeii r3) rarb Qltrypy ce,IeHouaa, a nMeHHo: llaIInble
o fpaBrrauuoHH.v nu,l' ''ly'rbr, lolvlFHHbl. c novourLrc HC-
It, 12, ts, t7-2t, 241.

flpn nccrreloBaHfin 4rttr)'p lconAa, ce'leHorlAa crapalorct
ucno!'tb3oBaTb r{au6o,'Icc Do,lHLle Moac!'III rpaB TaquoHHoro noJIt
I1 9ro ecrcclBelrno, raK I(aK xort Mex(ay o66eMoM Moae!'rfi rI ee

TOTTHOCTL]O IIeT qer(Oii 3aRIICnnOCl.- BCC )Ke, [al( llpnBHilo,6l]]-I€e
Torrnbre Moac,II coaepxaT H 60''Ihulee quc''to q,rIeHoB pa3Io)KeHut
noTeHqHara [5]*. !,ra .Iyutt R HacToflqee DpeMrI ttau6o'lee no.n_

HbrMx rBnrrorcr Moae!'ru ee rpaBHTaII OrlHOrO nOJIt [20, 2l], cO_

neDxau(re rap\4oH,r..r{k. r{o)rboHrrrrcHTbr ao l3-ro noltl0Ka q

.r.nnsr r<,roir trc.tbHo. lllovc r;ro, cor,lacHo .ooOurcn"ro [241.
A. @cppapn 13] e 197a r. no!'Iyutlrl MoAerb c l(o3QQulrlreHraMrr
Ao l6ro noprAxa, o,qHa(o B yxa3aH[ux ny6,T[KauIItx 3HaqeHtt
rapMofl 11K He npnReAeI{bL

Ue,rblo Hacroqqeii pa6orll tar''tterct noJlyqellHe r nccneAoBa_
Hse QurypH ceJlcHon4a no AByM Halt6oree nonHLlM (r3 lr3BecrHt'lx
HaM) Mote,rqM rpaBIrralinorIlloro no.!t "[y!rH [20, 21].

S 1. B or,rxqne or MeroaoB, npllNleHtBlunxcfl ,4'1q Bllqrc!'Ielll]t
BB1COT CC.jreHOrAa pa3H!rNlIl aRropaMu [2, B-11], BOcIIOJI!3ye Ct

r Taroe yrBepx^eune u rcopcrn{cc(ov orHouclnn .npaBearnBo non'
xocr6b. Oaqa(o lrq pearburrx Moreten ono Ee Bcefaa BdnorHtett: tsanlqrc
6or6uo.o qqcna qreroB pa3roxellq noreH{uara eure ne rapaH.slyer nocra
roqHyD ro!!ocr6 Moaenr. I'1, (ak 6yaer Bxatso t3 nocieaybqero, ero B oco'
6€is;cr, oflrocdrct x uoaertM rpaBuraqrosHoro nont .[ystr'
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HecKol'rbKo uHbrM noaxoaoM & peureHuo grori 3aAaq[. BrICOTH Ce_
r''reHo'rAa Bhtqncr'lIlM cneAyroq[M o6pa3oM:

h:t_ro!, (t )
rAe r - paafiarbHoe paccTorHne ac eKBr,rnoTeHquar,r6Horl noBepx_HOC : I'o- - p2! y. 8er{rol noBep{Hoc]r, ofHocuMocTrr, p;c_
crorrrlrc r' onpeleJfl M fi 3 BhtpzxeHHe

r:nojrl, Q)
npt groM 3Haqerite, HaiiAeM MeTonoM llTepaquii uB peueHfiq ypaB_
TIEBI''

z"(sa, )') +' 11 -P, (cos $o)l -const,

,4* - -- [ | -P.fcos 0 ]i.

(3)

r.-r+t l^ )

^":(2)".r,r,":i#.
z.tn,^): L l.,n cos m ). + s.a s'n m) ) 4,, tcos $ r. { n =2.3.... .N)

r4)

E ""PT::.i1i"'- -t.1) 
c'|* t1 'n4 - croKcoBbl noclotxHbre Jlyn6r:r( .- cpelHHll pany'yct lM - ce,TeJroueHtp qec,{arr nocforHHar: r, _ytrloBat c(oDocth BprueHHs: P,_(coc g, _ npacoe4 HeHHaq dvHK-qnx JleI{aHnpa: r0. 00. )10 .koop!nHarur 6rxflrpoearnoli rovxfi-irlo_

cTparcTaa, qep* r(oTopyb npoxoAuT lcr.oua,r yporeruat nosepx_

"" "Yli,:l_"1".:^ Jll lgryqeHo rpeo6paiobnHueM ypaBHeHrs. onpe_
{9lrrroqero HerBubrM o6pa30M rxeHnoreHuua,ls;r}.rc norepxnoirllY(r, O, r\):const:V(';, O,, ro).

o";,;" ;i;"i"":l:[JJ"?;ilf 
"ll"""TJjl"? 

J:"",?#il?*rH,:i;
ro'rxa. qeper Ko ropyro 

,AorxHa\ 
npoxoanrg /cKoMar 

_noeepxxdcrr.

-rrexrr Ha 3r{BaropF {$0:: I. Torra. coxpaluB npfi peureHr.rx
' \ zl
I3fff""lf ,lllH;#i):T""*X?y?T,Jp":i#f unlnffi 

'*(o'"o"*-

': '. 
(l p)(l--],cos'$a&?r5y6as"o.211, (5)

" - -t",*i'p : 3 r:' cos ero,

' npr 3roM cqnraeM, qrc.,r:s,r:sr-0.
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ypaBHeHxe (5) c yxa3afifioii roqHocrlro tB,rflerct ypaBHeHfieM
lta\ocHoro rn,lrncorlli. Kpove ro.o. fl ': 0 no.lotlHHre

'. 
0. H sb l.xeH'lt 15r r '1) rzF! /:ro(l ' co" i)) h"1a"

cuqccKoe ypaBHCHue Knepo.
Berri,rurry ro HaiiaeM Il3 ycnoBlrt paBeHcrBa o66cMoB 3,'I,1un-

co aa (5) n c4epr,r par yca 11, paBHole,luxoii o66eN1y x.'laHcrl'r

,":a(t+t-!;,""+i) (6)

(8)

rAe p, a 3rralrrrr, II r0 onpe,qe.rurc'rcq AoJiroToii L0 rbI6IIpacl\1oii ro'r_
(n Ha s(Rarope. Kpove roro, na ocHoBaHrIrI ypalrleHriii (5) I{ (6)
l.enepb ,,rerKo HaiiT (c nptlltroii crereHr'Io loqnoc'fr{) n no",ryocx
TpcxocHofo 3.JrJlrrncoxaa, annpoKc rlfipvlouero cc.jleHonA Broporo
nop14Ka

;)'

;)' t7)

Cxarrq aaxoro 3.,ritttnconaa B coorBcrc tBylorrll x n.rlocKocrqx onpc
!e.,rrM u3 Bbrpaxeuut

}(\'

"('

^ 
('

-\","+3"""+

-\c,o-3c""4

n",, r).

:J"'R-- t'.- t'
- t'*- t'

6 
"."

BbrrcHuM, B lralloii 
^aepe 

ralroii 3'uuncollA noAxoAIlT ( noaepx
HOC',r'Il CeneHOUAa, BbIrInclrtcN{oro c IIeToNI rapMoHltK rpaBllTaq oH_

Horo no,rfl 6o,1ee Bblco(nx rropt^I(oB. M. 6yp a [10] naxoJlfir ra-
paMerpbr rpexocHoro 3.rl.rrfincollAa, Ilerl60.lee nor{orrtureto x 3I(Bn
noreuquaaruoii noBepxHocrx, xcxolll tt3 ycnoBntl

i (P\v - P,): ds : min'

rle pw - lz r, d,lbhoL tlcc otllll.e .o \noEFlllluti noBrn\Ho(r '

ro.rfueHHoi c l r' | ! 'aprrohrK ro 13 ro nopl LhJ lo sadH \l
pa6orlr [20] n npoxoriqeri qcpe3 roqlry !pli"'I!'HeHnt <Ano''r-
,rou-1l>, ir" paallyc-BeKrop uc(oMoro 3J-I.'jrnncollAa. Hec[o'r6(o
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3Xe rrM [11] 6rrnu IlpoBeleHbr afia!'iorlqHhle uccreaoBaHqt, Ho

lt0l

IpII 3TOM ECnOJlb3OBar'IllCb ll3vepegBoe 3Haqenue CIlJtlt'ftXeCTL
MecTe nocaaKr,r <Ano,r,!oH-12) IlI rapModrlKtf rpaB{Tal{fi osHoro

lorrr no AafinbrM pa6oTH l2l].
IlpxHuMar ga l{cxoaHble re xe BerI{qtHbI, qro Ii M. Bypua,

nu.ru!,nuu Tenepr tlo OopMyraM (7) lr (8) xapa(replrcrl'll(H ''Iys-
Horo rpexocHoro 3Jr!'rrncouaa. Bocno,'rb3yeMct B nepBoM cryqae
rapMorI| qecK'rM'r. Ko3rsQ u reHraMrr BToporo nopt!Ka no aaHHI'M
rci,renoeaurii l20l u R:1735,256 Kv Tl0l, a !o Bropo,.I 3Hr-
qeHurMH rz0 r.'cz: r l2l] r R:1735,787 xM f lll. Pery'rfaror
BbFructeHr,rt, TaK xe r(a( Il 3HaqeH t napaMeTpoB, nor''IyqeHHble B

0, I ll, npuBeaeubl B ra6,rrtue.

lapaMerpd ryrHoro pe$epesu-onnrncorm

1735,559
t735,325
t734,891
I t2622

r rZ:O
013

1735,442

l:3184

t735,321
1734,892
l:2020
l:4046
1.7434

1735,438

l:3181

1736J00

1:2604

r:&zo

:

1736,095
1735,837
1735,429

1 r2604
| 14257
116720

1735,966

| 13232

op er.rrupoBfiy ocefi o,'rJrgnco na f vH re oqeuuralIl, ral< xa(
tpr,r Br,rBoAe qoPMy,r Sapa[ee npeano!'Iata{lr, qTo ouu coinalaloT
c rnaBHllMt-t octMx Hepunll ,rlyxd, B rpllHilnne yto,'I l Moxuo
onpeAennfb no (ropMyte l6f Lg 21r: srrlcu. V(Ircnbsyt sz2 tr czz no

,(aHfir,rM [20], DonyqaeM l:0,27e, npnqeM npocrble pacqerH no'
r{a36rBarcr. q,|o 3HaqeH'It no,lvoceil u o(arfili gr,ltncoraa c aroii
opuesrfipoBfioil npaKTu'recxfi lie IISMeutloTct,

I,l3 r J6nxuH Bn!rro. q ro xcpaKTepllcr H('{ peqJcpeHu-3J1,']Mncouaa,

Hailne||lrbrc, c oa||ori clopoHr,r, noa Kr'IaccuuecKllM yc'loBIleM (9),
a c Apyrofi - Blrqfic,'reufibre no QopMyraM (7)-(8), xoPouo co-
iracvrorct Mexav co6ofi, FIa ocHoBaHulr groro Moxso caerarb
b5leoa, qro OopMy,lH (7)-(8) no3BoJrtlor c aocraroqHofi roqlo-
cf6ro BrnqrrcJrrTb napaMeTplt nyHHoro'rpexocHoro 3r'Ir ncofina no
cTo(coBdM nocTorsHllM TonbKo BTopOro noptaKa.
) allr onpeae!'reHr'rr xapaKTepI,IcTnK TpexocHoro 3,r.lluncoliaa, np -

HuMaeMoro B Aa"'rbHefiIrleM 3a noBepxHoc'|b orHocl{Mocrll, Doc-
norB3yeMct cneayrouluMll qllc!'IoBbIMIr 3HaqeHEtMI,Il cpeASlln pa-

allyc JIyH6I R:1738,09 r<u [21], cerenorpaQuqec(aq nocrotHHaq
fM:4902.72 r<rr" c-, f4l. raD^roHHqe.KHc KosrbdxufieHlbt Bropo-
io nopnAna h--2,0i7:t}4 u t,, -0,22s t0': i?1, y oBat cio-
pocrJ opaurenra o :0.2661 7033 . I 0-" Pad c t ll2l. Toraa sHaqe-
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H t tlonyoce{ !'IyHHoro 3{tJllncoHla ll ero cxaTuii B cooTBeTcTByIo-
ulux nr'rocKocTtx

a:1738,400 xM, ,:1738,146 y,M, c:t737,728 KM,

a':1 :2568, a":1 :4IlO, a,',:t :6a44. ( t0)
JaMeTriM, qro npu Bbrqr{c,!eEfin napar{eTpoB (10) 6H,ro yqreHo
B,r,rHx\ itpHrrxe q JpMn lra {I] rjp) ,'IvHH [3'l.

s J. lteppll.F.' .^nrpb K pa..1{orpeJlrrc ce,rcHo.rla. no,,yr.ae_-r'olo 
-c 

yqeroM r2p[rod,]( fDaBrraL|lodhofo noJ)t Bb cLIrHx nopgA_
KoB. Li oii u.ILro no OolM),lav (l) t4) 6brrh BbqycrlorrLr {Hc_
qeHur pa,lna!'rLHLrx- paccrogHnii ,. no AByNr MoAeflrM rpaBHTa-
UuoHHoro no!'tr [20] u [21] u nocrpoeHbr KaljrH Bbrcor ce,reHoula
orHocr'rreJr6Ho_ TpexocHoro sJrrunco Aa c napaMerpaMu (10)(p'rc,^L,2).,fIpr grory Bvecro ruprogIK Bropofo nopraKa H3 pa-
ooT lzul n [zlJ H.norbrosaHbi re x( rnaleHHr,20 | rz2, qto .lDll
BHqHcneEi{.rr !qpa-{erpoB pe{FepeHu-s,'lnuncolraa (10), a raxirec21:s2r:s22:0, KpoMe roro, BMecro 3uaqeH]lli KosO6![ueHToB
cB,n: 

-7,5223,1-0- 
1: x st,r0:3,3136.10-( a,rr Mole;l rpaBlra,

llrorrHoro.norfl [2ll arr-s' ,lx xcnpasrpd,rbe rdrqeH/, a,r,r0 j
-.1.5t77.10-'5 h s.3.o-2,2706. t0 .5. y<a,anrsre B pa60r; li6l.

.l_(,lH ria{oxncHrir f ypaDHeH e (Jt.peuorocb MefotoM Hlepa_qrii c TorrHocThro 1.10-d, KoToparr oOec e,l4BaeT B6rqr.{crrellne r
c norpeusocTLro *1,7 u. ?ra ToqHocTb BlrqucJreHr.rr r 3necb Dnor'r-
He aonycTl,rMa, TaK KaK olu 6I(a Otrpeae!,reHEq paArra,IbHoro pac_
cT orsrir ao sKBunoTeHr{ a,rrbHofi noBepxHocrE, o6yc,,roB,1eHH.a, 1oq_
fiocTblo ]tcxoAHltx AaHHbrx (3HaqeHnt J,o u MoAe,{[ IpaB{TalluOH_
Horo norr r'rlyrbr), Bo Mroro pa3 6o,rbue [15]. flpu siov c,re4yer
OrMeTfi1b, qTO nOrpeLllHOCfb 3!laqeHHg r0 I]pr.tBeAeT K 1OItV. qfO
BCe B6Jq CJleHH6re rHaqeH rr / 6yayf ouJ,rdoqdbr Ha noclogHHito Bc,
!'rnq}-Hy.

\apTbl BbIcoT ceJleHoJ.taa oTHocIlTer',IbIIO TpeXOCHOtO 3JIJIIjnCOU_
na. nocrpoeHHHe ro !aHHbrM pa60r [20. 2ll, npHBeaeHbl B ll0,
I ll, o!dano TOIbKo tJltr BuAHMoii croloHbt ,rlyHbt. CpaBHeHrle irbJ-
cor cer'rF oqla no M.6ypure [10] c no"'ryuexnlrvr HaMH (phc. Ij
IOXa-HBaLT. 'rfO rJr sfinrrvoi cfopollb. r'.lyHhr orr xopouto cor,ra.
cyloTct, HecMoTpr Ha To, rlTo BbFtlcJtt!,Ilic6 pa3HbIMII MeTOAaMII.
EC4rr{ xe cpaBlrnrb Kapry, flpr,rBeAeH yro B pa6ore [11] I'I npea-
cTaa!'IeHHylo Ha puc.2, To DIilEor qTO sHarjeHltfl BlIcoT Itecxonb(o
oTrrrqaroTcr, Iloc,teAHee o66qcr.rreTcr TeM, qTo B pa6oTe [ll] nc-
no!'IlfoBar{bI HeucnpaBJIeHIiHe 3Haqe,ltt lapMoHtqecl(ux xoSd6ri_
ure!ToB a' ,0 lt ,,3,.0.

Pe3yr''MaTgl Onpeaer'leHnt BbIcoT ceIeHouAa no napaMeTpaM
Monereii rpaBuraqrroHnoro no"u [20] u [21], xan ero "BnAHo 

]r3
cpaBHesun KapT, nplseAeHHLrX lla pUC, I I' 2, He AaroT Do3Mox_
HOCTfi OAHO3HaqHO 3llnorflltT! AeraJlbr.rbrii aHa'5fi3 oco6eHBocTeii
Qfirypbr ceresor.{Aa. OAHano HeKorop6re o6lllue (aqecr3errHbre qeprbr
ce,lellouAa oTqeT!'InBO BbItBJItIOTCq IIa IIpI{BeAeHHstX 3AeCb pHCyE_
}(ax. B rracTHocTr, paiioBH TaKHx KpytoBbrx nyHHlrrx Moperi, Kar.

e2



s5

" 9!--

"H

R

?- -n

83



8F
i/lR ;llt tlt '"

s*

I

-$

E

s

F

E4



MoDe noxAei, vop tcHocrv. \Iope Kp rrlcos Mof' HeKrapa.
xaoa <renu,,vrout eiq cocpelolorleHqcM 60,1"rLf\ r'6b loqHblx Ma'c'
noi,v""*"i HrraaH/e Mac(oroB [22] (cv r-xx" [4]). t3'lttorct
06"1;crrMu no,roxltrer6Hblx Bllcor cereHo .qa OaHaKo raKoro xe
coBnraeHrq Mex!.y 06,lacTtMt'l no!'Ioxl'lTcrbHlrx oH!)!'Isqut ce!'Ieso-
qaa I{ n,iioHaM p1."o oxcH lq nnyl'ri{ IllB crllur \lachoHoB no

KapTaM 1 | 2 Pc ocHaoyxJBaelcq Ho rHlrpFc'lo 01l\1'r'1I.b {lo^He-
{Xo,lbKO lo)$9e. Md(lOhOB B vope SOCIO lno\4 lp- zu ^: -r' 

'II Mope lpllMa.lbAu (9:-6"' l: 68") ua o6enx Kaprax nMeerct
nonH;Tue ce,leHouaa ,4o 600 M

O rypa ce."Ho,,4o o6palPo'i croDoHt'r JIyas r<a* aro.eraro n'
oqc. I q 2. roaeHvrcrLHo.!'loxHee. q.v Bllarlvrg. Arlt olor'1 oorldcrll
;3p3g,cprr;- 60lee pPlh,e nepF la0ll Bblcor. H 1\ 1H' leHqt lo

"oio"rro.noi u.rt'u ie sar',o ri 6o'r"uc. : y oco6elr'ro'TL flrlrypbr
cer'reHoraa Mo)I(Ho 6H"ro 6br cBgISaTb c reM Qa(TOM' qTO Il B OrHO-

LLeH .r^no-loeru 06larHa.r , rot .pa ,rlyHbr crnx rPe B A Molt

|41, Ho cxoTee Bcero )ro tB'1nPrct cn"IlcrB e\4 oo ee clqaooro

noelcral -e"rr,crea . Ol'CoBl,lX lo(|OtHHb ( IlO&ei1rh fpaB 1aUIIOH_

nbro r.onn 120, 2ll d'1t o6prr,roir croporur "4yust Aci;crB '^rrLi'u'
pacc'rorpcHlre "aIr [21] paa ra"'Ibrrbrx ycxoppHqli c "rlLl I r,l<eclH

ea nucorc 100 r.M noxz raBael, 'llo vx ldrdelll't da ooPalHo clo-
DoHc "lvdr,r Hav'lofo npeBocxo!el la\oBL^ !Jq surr Moi' B -o-xe
ipcvq o coo,sercruuh c H naBr{ei MoDe Lro A <l,cPPa-Py !lql
h;1op3q, no MHePr o tqacTrrr'loB B i KoHQ'ncHU rl l3u(p L24l'
rB,lrefcs Hax'1y\urefi Nlore,lblo fpa0 rlau'ro ldoro norq Jl)HIl ao

colrroTHble BertHquHl,l MaKcnManbHbri( 3saqeHltft 3TuX ycropeHnii

npHMepHo oltrAa(oBbl xal{ AJI' BlJ,(IIMoii, TaK u A,'It o6parHoil cro-
poHbr.

S 4. ,[l,1t 60 Fe nera.,IbHoro cDaRtspHr]t Bblcor cr rlerlollla
'(pic. 1,2) 6bL,It{ BbIqficfleHLI fix pa3Hocrrl Alz B y3rax xaprorpa-
,ir'nu""*6ii i"tnn l0XlO'no Bccll noeepxnocru Jlyult Sru pa:uoc'
itt norcasa.lu, qro Bblcofbl ce,leHouAa 6orlule pa3Jlfiqalorct B no_

rrplbrr paioHa^ tl Ha o6paTHo i .lopoHp Ma(c MalFHble Pac\ox-
ae;Hr B;.or Aocr IIarcI IxM ( 6o'1ce) r nDa\r 'l cFk 'paBH vbl
co 3gageHl,ItMu caMux BBIcor cer'IeHofiAa. A,'rt 6,'I[33KBaropfi a"rb-
pofo paiofla Bur voi crcpoHbl JI).lLI 3lk p3JHocrfi Ha \leHhuHe
'Iar.oe no.rorr..r,ue, Bo,r{oxPo. o6btcHsc,ct 1e[1 ']To Moae h lzo
21l ,1Vquc rpelcfas'lnol flaBlrlau lollHo^ rone r-'1113'"Barop ?''lt'-

aoio'talone s 4uMoi Llopollbl. a lro B 
'BOIO 

OlcOeAb qs'tlterct

cnencis rerf roro, qlo q\4e'l!lo Ha ) ol p.iloH nfq\o!l'l.ct rlall60'1b

rree Ko,![qecTBo sa6'rloaeHuii, ncnor'lb3oBaHHblx npH noryqeHl'{ll
9Tr{x MoAeneli.

Ha ocHosaHlttt BBIqHcJleHIlHx pa3Hocrefi 6ltlra BblnorHeHa, KaK

3ro caer''raHo V. Ker,reiinou [15]' no ApyrIIM AaHHbIM arlt JlyHlI
H PF,nH6ctfo\a H rp. [2o] art.\'lrnca, HcKoroprs-or-ed{a norly-
qeHHbrx Bblcor ce,r' r]orla. arq Bl'4lr!loii clopoHbr JlyH'l olpzHu-
qpHHoi 

-40o 
no IHpore. cPcnHFA KBrlparl',rccxoe yx!'loHedl]c B[l-

(or cocrzB./ttF1 npr6,ru,aren"uo 140 M Drq 6o,1c" BblcoI(rl{ B Llrx_

rJorHoM oTHorues;ti paiiolloB - npr6!'Ilrsu'l eJrbHo 290 M 3HaqeHnt



cpenHn\ KRz4patH!ecrfix y^loHFhUii Bbt.ot ceflcHor.rAa no ul Dofalllnr BprhMoii cropot,bt uTyHDt tpfiBe4eHd Ha Duc.3, C ){eroM par_
Hocrer,r BUcoT rre ooprtHo4 ctopoHbr Be"fl'lq Hb ,1x\ XapaK_epu,
CTIIK OXa3bIBaloTct 60"\ee 3HaqtTerLHLIMX,

IIo oqeHKe y. KeH,rei:iHa [lS], cpeAH€e r(BaAparlrqec(oe vKro,
HeHre Bbrcor 3KBHnoreH{Fa,!bHoti nosepxHocru cocrde,rqer 170 M,

3ro uersue, 'reM Mo}{}lo 661!,10\L"L :'" "''"*''
' I obl noxyu'ltL tra o. toBaH h Bb'-4001, . qncJleHribtx naMr.r pa3r{ocleii. IIoc_
n^ nedtrec o6orchratc, B octroaHor!-.-1
wl,.' lly:..:I" B^_p26or( {tsl qc,1o,1b_
'evr loBaHBt fo,lbho ho.00 uue rbr
/o0) ' vonercii tpaBll.a opHo,o no!,rt

no 8-ro noprA(a Il creneHu. IIpH,
-do- 6011(12A" 0' 20 JA 60)g B,1eqetrrc }{e fapMoHH,< 6oree B6j_

Pt. J c?.4r re Rsd^parhqa.kqe 'oKl'\ no)tnhoB KaK )To HH na-
y8roHpcrn 6^ pa!oKca!'l6ho. B ocdoBHo { i'rnlb
,lnr sdaqvo;1_.ropou ,tlypd lp y8clH.rrBzet parHoct6 BbtcoT

cerorofpaerqp.(cr urporat, lDH..4). B pe3yrbrarc qero fi3Mc_
reTcr (yxyauaeTcrJ or{eHKa ux

cpeAHux KBalparurrccKrx yK,loneHtrri. Ha pnc,4 nona3aHa 3aB!,
rttMocrb pa3Hocrn Bbrcor Al, or qllc!'ra HcnoJb3yeMLrx rapMonlrK,.Ha xaxAon x3 Hrix npr{BeAeHbr
pesy!'rbrarbr Bbrrirc,reHnii At A,trr
ToqeK,,te)Kaulux Ea oaHoM Mepu-
ari€He, flo Ha nrTu pa3Hbrx IIIllpo-

a

/000

0

-200

08/o/2
6

Ptc. 4. 3aBrcrrccrE pa3trocr, Al? !dco.
MoHrqecxrx koseo,uueHroB sa NeprrtraHax t":3a.@j .a t,:2t0,((;J:

1_ t|:j50"; , o:rr0.; J _ o:90"; 4 _ 0:60!; 5 - d:30d.

* nono6r{e 31'{crMocfrl 6Lr,! noxyqeHH no Bcen noBepxHocr, ,{yibr B

I3a'i;c:e;M '0x'0', iavraax orrt nueor Bsr, 
'o(a3;H'dn

E6



I

TaKt{M o6pa3oM, Kaprbl Bblcor ceJIeHo Aa (pllc l r 2)' no-

crDoeHfiblc rla oclloBaH It ha 6or'1ee no,rlnblj{ Jtonc'4eH lpaS lraulloH_

ioio no, q l2Ol l2ll xort .1 olpaxarol r'1o6a"rbrryro r['aB ra-
llnohHvo tbrlf\py "Jlynl' e o6ut\ \'p]ax /o Bce xe raMcrHO 01_

rlHCalorct,npvf ol 4p)la 3lu pa'n'lql t h'aK )lr-uBa'roc6 prIIec

ooriul" " 
6"'"p"o* ia;oHa t Ha o6palHoii cropnre Jlylru: Hari-

MeHbLrJfiM oHH or(aiaJJ.! an9 6'1 ,9KBaloplla'lbHolo laholla ec

BrjafiMotl cTopoHbl
BaNuo oi,acrhru. qIo corlJcHo-SstnolqedHblM k"'lp'oBaHHtM

u.ruu,*,".o', ournrt Mon,.rei [20] I l4ll icraHoB 'Hn orpe-

Ae.reinar sa rcuuocrb (pfic 4) MorAy pa3HocrtMll Bltcor cerle-

Ho aa u qHcJroM i,ltrLIBaeMblx rapMoHuK rpaBETaqIroHHoro noreli-
Irxara Jlvqbr: rpll yBe'lnqell\] I qqci2 fapvoHllI( ,l I Pa?docrn IIe

vMeuoruaio..q, 'iu K 3ro !onx'ro 6b 1o 6H 6Llll, TeolFrrl' ecl(fi' a

irao6opor, eorp"craror' Apvl "1tl c,1o82M'4. 60"lbuJo i oobev (Ha-

,lHqne'6o,,rb oro rlrlcra qreHoB pa3r''IoxeHut) Mo/qe!'Iei1 rpaBdra-
quoEHoro nort [20, 2l] eII{e Be raPaHruPyer AocraroqEoll rorl-

EOCfU MoAe,leil. Ilpuunua raroro, Bo3Mo)I(HO' XpOerct B HeAOCTaTOq-

fi ofi Hano(HocT!,I tcnor!3oBaHllbl{ 3gaqeHI'I! CTO(COBbIX nOC fOtH_

HbIX BLICO('X IIOP'AIIOB.
B sar"lto.IeHte orMernM TaKxe, qro ficnor'Ib3oBaHHaq EaM

Meroal{Ka lblBoaa !'IyHHoro TpexocHofo 9.r1JIUnCOfiAa nO3BO!'Iqel yBe

perrHo laxoAuTb ero fiapaMeTpbl no rapMoHt'IKaM TO'lbXO BrOpOro

nopqaxa.

Cnrcok rnlcparyPU: I lttrt J "1 Onn"_'r'Hf' rorq rror'rnq.fi'- 9

l:ll;; ru,:tt;;.;ll;:l''),:;: a ?'H";ilt";li'' ;,,:fi11 a'; :3:,';::;
no 

^^"pdM 
..1C,q . \r^rov .plor,{4*hr 'o ippiLFeros ,o-7r.o no "!R^' -

i,# 933Tili,"",,lll};i",? i::t"i;'i;;""'Jfi'{,llii'r 'i 
",i'l'l;,I"'eir,}'";

,'Ivs; - e a", io! c6opruxe.4 t1.oa ^\v i a or.rrpJ v rpd3.r.rrrro.r.o^

fT"jil"li,,'" ;!;; Ii't' !;:' i,' il -^'J^"i'?T" 
l; # "Y7i,' 

"';oiY,l"'

?Fv.a re6q,cAo,. . B !o: 14.noi6 oBa'.aeu:;:l:;T"?-"'tj:#*riT
:":%'";,,l,llli."l,'J';f;#''. ?iii';i; BDr 2. c t,A-lr').7. v Lup'

if.f,i"l i';oii,i,lf;',ft L;'iii:!":"ii'i; ? q: il;l ,l ;l"io ?,t',*"#"6::i;,'", ii. i..'4;;;'^"; r!",{. o,ooa:ae'q" dr,vp$ | aco!" 4' lid

iili;", g,l,"u""l;l;it.,.'l':'l"i" :'" 
'1"*' 

; l?,?;,:'i& ie,.'""3;:

, d,,v.a .rvHh, _ . 
", 

*":i1fi",f,,i,illlxt 
"iT ",t. i"':

l:lil i l .','"',,?" .,'.i; J ""if i?"Yi ""; 
l" 

"l l"': 
"1"-"'# 

1,i, ;. ;!;f : tif
li':*ii'"'i;;"r)."":Y"1c",!,".":i"'i'il.'l"n"'.Anrid, nod,r-dnd Inn,unxr
oefl;ction5U|tl''er|ica|''.BUil'A.tlo1|r!tc/e.noi',', l4o-48. r2. Fa.or, 4. r. An .ri icaIyrderiv 

), i:.i,F:?'[L,]i:jl,;
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Lt. L. | | prd,tr\
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Pa6ori nocryrli:
o6t.60rxtr reo.

t. A. )vDn{EPtKOB, d,u retu 
'a,!K, 

A. t{. Ap.ttHKA
,rlb.oBcxrii norrrexurqccrod rircrrryr

OB 9KCTPEMAJIbHbIX CBO flCTBAX
coEPIrqECKHX OyHKlll.tH, ont cbtBAloq x

BH EIrH ff f pABI4TAUltOH HbtX IIOTEHIII.'AJI
3 EMT I-,I

$-1. (rK fi3BecrHo, BHerxHtil rpaB rarltioHHr,rii noreHqria,l n,ta-
Der v npcAcraBr'rqror prAoM no [apo8brM QyHXrtusM

v: I v", (1)

npnqeM.na)Ktbrt q.ielr sToro praa TpaKrvoT noTeHuIaJlorr n ro no,
ps,4(a lD | |

v': -Yt" \21

rAc coeprqecKar qryrrKrfur y" yo)Kcr 6Lrrb 3anrcaHa rtr6o B ErAe
,1uHer:irroii Kom6rlHarUr craHIapTHbrx rapMoxIlK

Y": lMa"Z (C,n cos m tr -.1- Si, sin n).) pf (cos $), (3)
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