
(18) npIl ,!rc6oM 1V, npn noropoM, o,qllaKo, IIc npeBocxoa,lTct
r03i{orr;ocr KoHKpcrrloii 3UBM. 3ra nporpan\1a no3tsorrqcr
olLrcriaTb ocu coeprqecxrll oylrrurrir npoH3tso.'iLHr,lx noprIKoB
,<N. OHa cocraBrcsa narlti ,qJa 3I-IBM I{-222 x Moxer 6HTI'
Icnorrr3oBaHa l1,rrrr Haxo)Klenrt ocei rpaBrraquollnblx u Marlltr-
Ir,rj{ r y.nb'rnro.ieii 3ev.nu r Apyrux n.raner.

lloine peuclra ypaenenua (18) rlaxoiltr HanPaBrercqrle Ko-

cllnyclr oceiri cQepltqccKoii oyH(qru It ee r or e]rr, ral( KaIr 5ro
r{r(a3ano B cra'fbe l4l. 3aMerr{M, IIro ilaulu noc'rpoenrlq !arc.r
0ILHH Ll3 ROS\ O}(lrbIX n]treii npcolo.,leHnfi pqlra rpylltocTei{ a.lfe6-
p:rrrrec(oro u B)rlrluc.rrfi'fe.lLHoro riap!xTepa B !clxclru oOcynG

71aclror! npo6.,revH, orMeqerrrrbrx u pt,lc pa6or {E, 4, 2, 6, 7l npu

l)xcci\loTpe tlll ee p43.J1llqHL'Ix acneKToE.
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d 6oJbuaq noJlyocb s.rilllncox'1a; .r ero cxarue; gr - 3Kla-
rop 

^nLfiae 
nocrotLHHat ycKopclrirt 

^cllrLl 
rqt(ccrn; ('r yr'Io-

Bafl cKopocTb cyroqlloro !paqeHrfl Jerlrrl;
uo,t:;.

(,rpr,).,1 (l) nor!'rpdr ur pPt".Htrh rl 6 'vbr CIo.((.i J lh
\DObrfholo - .llrcoh.d. E tPn azc- B'.'Hql 'a h).r'Boro -o-
p'stxa; azg"a - nepBoro; d'}geoq - Bropoto I't r' a. Pa3MepbI scM_

ioro :r"runcoura onpeae.rrtlor no,q:lHHbINl reo;le3lrqcctrrx' acrpo'
HoMrqecKrx rl rpaBuMcrpu!ecxrx n3MepcHlii 3KBarop a'rblryro
nocloqHHyrc g. Haroaar no coBoxynHocrll It3MepeHIll't 3c[tHoro
ycKopcHUq Ha noBepxrlocrr'L TaKfiI'{ 06pa3oM, alq ypoBeHHoro

3!'lJr.{ncoraa, 3Haq eto pa3NrepbI }t tpaBfiralluollHoe aorrle' pa3BIl_

Bael{oe nM Bo BHeIIIHeM npocrPahci!e, Mo)KHO BLIqHcrllTb iM c

nK)6oii roqHocrblo. Ho nony'telInafl BcJlrq Ira He 6yaer paBIra

Macce reoHra a, rev 6o;:ee; Maccc pea"qbHofi 3eMnu OqeBHAHo,

rrer Heo6xoAHMocln onpeAer'tt,b f,4l c 6o,lbrrroii ToqHocrblo, TaK

I<aK doDMa 3eMroro g"qJuncoltAa !l ero o66eM 3aMcrllo orlrtiqalor-
.n oi ,iop*n H 06beMa pea"'rhHoii 3eMrH c ee pe'rhcQoM

B noc,reaHec BpeMt pa3MepbI )poBeHHoro 3er\1fioro 3rJrnconaa
u HeKoTopble SneMeHTbl ero BHelllHefo lpaBnTaqIioHIIoIo nor!t 3IIa-
qnTe,rtbHO yToqHeHbr flo AaHHblM HaOrlroAeHrlii IlcKyccTBeIrnblx cnyT-
Huj(os 3eM!'ru. Hau6o"lce uurepecnue pa6orbl B eroM HanpaB'Ilc-
HHh npHHa!.qexar 3aMeqarcrbfloMy qcrncKoMy reoae3ucly Muna-
Hy Elpue. lloryqellHoe no Aa tlbrrl Ha6,tloaeHni cnyrHltKots 3Ha-
qeHHc /14. cnnaBc r,'l no lprHn\lle\,{oe Kad I'al6o ,\ !ocroB'! plloe.

nD I ro o.HoLu o h p a lb loii l.Mle. \olt B 'alloM rene oHo

*lparr"pn"ycr 6o,ree roqHL'rir ypoBcnIIhIIi grlitllrcolta
'Paccirotpn",, KaK Nlolrtto iin"narl nponsreretrue l'41, no''ly_

!eqHoc ll.rt ypoBeHHofo 3eMHoro rJ.rlxncoltla, qroobl ouo rapaKrc-
pu3oRa,lo reor'IA 3eM,1! xru pearlbuyrc 3eM,'rrc.

HanrLucM 3aecrHHe coorHomcIntl

r: i (a)'*'r,, (.2)

(3)

(q)

dT 2f - vo-Ut
u" +;: os+'- 

u

A'T 2AT 2T

dp' pdp p'

d^g - lr'o-Uo-_ z_ ,_,

rAc ? Bo3Myqarcquii rpaBfirauuoHsLlfi noreHqfian 3eNlrlt Bo

BHelnTJeN npoclpaflcrtse; ag cNerraHari aIIo\{antt clt.rlbl rq_
r(ec,x; p - pacclotrrue or ucHlpa 3eqllofo 3rnnncofiIa Io reKy
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ToqKu noBepxfiocTll 3eM"1n; trllo, U0 - rpaBt,aqlolrHble no'
har''rbr 3eM!'Iu ria ypoBI'Ie MoPfl U ypoBeHHOrO 3eMIIOTO e'rlnull-

a Ila ero noBepxHocrH; ?" - cQepuqec(aa oyHh{ltq n-ro no_

Jta B pa3"'roxeHuri Bo3Myqaorqcro norel{qraJla
flycrr na nonepxrrocrn 3eMlroil cQepbl paAuyca a xMeor \{ecro

cQepuqecxux QyHKquii:

(#)" (5)d^c i::,op?

, noacraB!'rqr Bblpax<eHne (2) B (3) {
eHur (5), MoxHo HafiTu 3aBljctlMocrb

yHKAnrMlr Hy"'IeBofo nopt,qKa:

o:-aLeo+z(vo'Uo), zr"-* (ff ) +ztrvo-uo); (6)

2(vo-un):az (ff),*ro* (z)

1el<\u(eri To,rK BHeurHero npocrpaHcrBa nortyqaeMA4
T:t/ .tv :v . v :t^"' q^ -"' q....

:, try4 - rpaBuraq[oHHbre noteHqqarbl 3eM,'Ifi u ypoBesHo-
Mnoro 3!'rlrnnconaa B Teryureii To,{Ke; y3, % - noreHqna,'rbl

eErfi 3eM,,rj H ypoBeHHoro 3r\!'IlillcofiAa B TofI xe roqKe;

- Be,'lfiqIIHbI,3aBrrcrlqte oT MoMeHToB ItIIep{n! JeM.rl,l x
ro 3.{nsncouAa; M.-1V1.:LM - pa3Hocrb Mexay Mac-

eMJIli x Maccot ypoBeHHoro 9.l.4unco 4a.
coorHoure'rHq 18j e,,rparxu fitl vepe: crl'eJru'rccxyp Qysx.

lynesoro nopsAKa ?o B pa3,,ro)Kesxl'I

(4) u yqurHBaq co-
MexAy cQepuqecxlt_

BO3MlUlalOUIerO nOTeH-

(8)

x QyH{r.lsii

^ 2fl+l
"": - 4"

(e)

r (7), sanreu

( l0)

(r t)
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HuMaff Bo BHuMaHne coorlroue xt (6)

faar:ras,+r, (ff )

o6pa3oM, Mbr Bbrpa3uru aHoNIaJIulo MaccbI AM
Kr.re oyHKqnu Hy,'IeBoro IloptAKa B pa3"rrox(e l'{q

._^- dAgrnxecr, h lx BeprIhr,Tr,H6r\ rpa,rueuroa -fr". IIpuve'

K coo,HorreHr. o (10) reopeMy BoccrarroB,leHnq cQe-

jj RP"(cos!,)do,



rAp R - npoM3BorlbHas rbyHKq s cO p qocKux Koon4[ltaT. ranaH.
dan Ha cqepe paAryca 4; R. - cQepliqec(ar QysKquff n-ro no-
pr4Ka; Pn(cost) - nonr{HoNr JIexaHApa; do sJreMeHr noBdpx-
HOCrU eArH qHorl CQepLL

I,l3 Bbrpaxenur (ll) uaii.qeM

rg,:l [l ae,/o; (+):a fi e5,, (12)
\O0lo 4n Jr OP

Iloac'aB,1rpM Brpaxelac {12, B rl0r. np||xoakM K peryrorary:

/o,44: + lf ( og-o '^s) ,r, (r3r
qrlJJ\opl

rac d: - ?r.,rer,r noBcp'r'oc'11 cq,epbr paAr)ca a.
Oopvy,ra 1l3f roiBorflc. )1oqr rlb u"uerru f l'1, eu,rucaeu_

ror nrr ]pos rrHoro 1e\4rroro rr rnn.orra. Ilorp.urhocrb nph 3ro14,

t(ax RltaHo It3 BbrBoaa, [MeeT noptaoK cxarnt grrr'IEnconAa.
' AJrr Br,rqr.rcrexur no QopMyre (13) eo6xoan io nMerb Aau rrre

aHoMarnit cli,,lbr '|tr(ecrlt u iix BeprnKarbltblx tpaauellToB Ira n0-
nepxnocru 3ev,rt. 3HaqeHflt aHova,lnii cx,rbl Tqxecr a,'Iq 3eM.ru
llIl.lOlCn, A BCpll'1^a"'lLllUX IparxChlO0 Ol a lO!{aIllh Cl]]lbl T l_

xecrn no(a cl',le fier, flo3ToMy npr.rNleHtt OaKruqecKue AaHHlIc
Ag a"rr QopMy,rbl (13), rryxuo, oqeBfiaHo, cHaqa!'ra fix o6pa5o-
rarr, uro6n oHr'r r.apa(TepD3oBa,1l{ o6uee rpaBuraqnoHHoe none
3eM,rn. Ilpn 3ToM [roxHo Hcnorlh3oBaTb, I{anp}tMep, MeToll!{l(y
I..1; A. XoHro"'roBl1,]a 

_{1]. 
B6tcorHble KogoQnqHeHrbt <B> B 3roii

MeroaI,Itie xapal('re p],l3yloT 3aPItcttrtocTb aHoMaJruu or BllcoTbI, f0
ec'r6 npe,qclaB.lrr}or co5bii: Beprl{xa'rbHble IpaAue]rrbl or aHoMa'
,rfiii cn"'rbl,rsxecrn, CreAoBare.ri, o, I{3 npelBap[Te,rrbHoii o6pa'
6orKu Mo)rHo nor''Iyqurb SHaqeHuq ct!'laxeHlrblx aHollaJlllal cli,rLl
.q)<ccTn rr ,\ BofrrKalbIbrx pa. r.Hro3. a .ar"Ni no dopM) c

(13) gfic,'reHnbrM r'rrrrerpnpoBaIIfi eM onpere!'Illrb anoMa'lrlIo Macchl

3eu,ru. Bnqric,rcurras iaxun o5pa:ou uacca, npeacrae,4ner co6oir
Maccv Beu{ecrBa JcMrt, 3aK!'IIorleHHyIo BxyTpIr reolaa

npoBFp'rv (Fol'Nr)..) rl3) hz \roa.nv. Ilp, '\a B ^a"clBe I'o'
rIa ]poB HHbr!i , r. n.o In I(facoBcho.o. n Ja olc'l^l,]yo noB!ar'
nocrb 3Jr,,rl,tncota Bpaqe}I!]tl, y xoroporo 6o,'Ibiu3fi nolryocb ra'
xaq )Ke, a Mar''rafl Ha i00 M 6o'rbue. AanHat Moae,'rb nMeer cnc'

P":978049 M.n
a :6X?A245 Lr

g:0,0034677
a':0.0033366
8.:0.0053t87
iI,:o,o()oo059

ayroulxe IapaKTepucrI,Ixn:

' Ca:978049 M'n. a :6S78t45 M
.t :0,4034677
o:0,0033523
8:0,0053029
ii:0 0000059

.. c,leroBaie,'rbqo, anova.,ru iiib Ttxecrl onpellcJlteM'no
MVJC' As:gd(p-B') sin'8.
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fl.,rr Bepr[Ka,rblrblx rpall}teHroB a]rorla,rrt{iri ctlqblirtx(ec'rll Mo)t(-
lro non) H L raKln +oplr).r):

dAC 0g 0,t 2LC_-:_---- , -dpopopa
Ha ypoBeHHoM 3Jrrfincotae

(15)

( 16)
dg 29" I
-:--lopaL

11o3ToMy, a,,rr AaEHoii

rfo+o-(
'"-*')]
Mi

Iloacrasri,v B oopNly,ry (13)
(14) u (17):

#:-7,o" toosin,B)+&^!isin, B, (t7)

tIc A(,:a o':0,0000157;
AC3nrleCKar{ rrrLrpora.

A0:-n,0000158:P P': B - reo-

dlp
BNeCTO ag H j IJx lrblpaxcHlJg

IAil: :e- 
J'J f^ls'r @-1Aa 36dsin-@r2+2A0sinOlJo.

'IlpnHuNiar Bo BHuMarr e, qro

4

JJ 
do:4n. JJsiri-d,do: Tn.

lrony!!1M
f LM: a2CaLF.

C Apyroii croponbl, I1o 4opMy.'re (l), IIpI{NleHtt ee Arq
It ypoBcHHoro srrJrnncouaa,,lerKo Hailri

iAM: -a,Ag"As.

f^r:*j(^ccoso+p#) ds,

CpaBFuBafi Qopxry,lbl (18) x (19), BrIllr.IM, qro pe3yrlb,arlr Br,I-'
It||(Jlcrrnii no H!rI,,{ or.rlfiqarorcn !.pyf or rpyfa Ha (l2g.ori - Renll.lrl-
lty rpclbcro noprana. Taruu o6pa3oNi, OopMyna (13) no3Bo"'rter
ltt,trnrc.,rrT ! fAM c oT UocrrerlbHoll norpelrntoclblo noptAr(a cxarltt
ilcurr, . ro I c"r' roBP ro o/(k arL.

IJ sax.rro,reHne o'rNlerr'rM, qTo QopMy,ry, aHanoru'IHyto QopMy_
llu (13), vo>rno no'ry,rlrrtr A,'jtn pea"'Ibirofi 3eM'1Ir [2]

( l8)

teotaa

(le)

(20)

lA0 r'- BHernHnq HopMa'rB I( fo[orpa(r]'r,lecxoii noBepxHocrfi 3eNt'

lllli u - yrof, 
^{e)(-) 

prnllycor'_se\ropo\I p H ,: dS ,'lci{eHl
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