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A. L QLIJI!.INTOB

K BON POCY OUEH KI4 TOII HOCTI,I TPI4AH TYJI' UI,I T,I

NPfi COBMECTHOM YPAB H I4 BAH 1-I I,I f OP II30HTAJIbHbIX
II B EPT'IKAJI bH bIX YTJIOB

npI coBMecrHorl ypaBluBarrxH ycnoBlhlM c0oco6gv rqpr{3oH, arrltHLrx
yrJroB r 3elnuTHr,rx pacc,orlHb s Tpt,|aHry]rtufifi cTpolyrc oqeH(y Tor{Hocrrr
reoMeTp rrecKux 3JreMeHToB ce,x Mo)KHo npoo3BecTlt Iro l{3BecTHb|lt npa-
BI,I!'IaM .nyTeM COBNIeCTHOfO pe[IeHHi yCrOSlIbIX ypaBHeHtt I BeCOAbr\

S\H|{lrn,r. npn orpe!eneH x Bcca rlh,rx ,rleveH'roB, xaK f"'llrHhr rlopor'.
dirporrovruebmre <p,. ),, .eoae:'r,recxre 8,, L,. H, rt:nt npocrpaHcrser{
Hbre nprrMoyror'rbr{bre ,r. J.r., zr KoopaHHarbr nyrnKroB u,1n xe acTpoHorlr-
qecKUe o&u reoJ,e3llqecKHe Ar a3nMyTbr HanpaBneHxii Heo6xorlrlMo, no
cyrqecrBy, Hannca,b no Bbr6paHHbrM xoaoBuM ,q rrrNr coorBercrByKlule
ycroBHbrc ypaaHer! r, nanpuMep,

,1,p, * (e, vr) : o,

^Lt+&; 
L):0,

^2t+ 
e:t - zt) : O'

Ko3OOxurfielr,br np nonpaB(ax ,3MepelrHbrr 3,IlelteHroB B Bupaxe-
nrrx Ap,, AZ/, Az, x r. g. 6yAyr ocKoMbrMx BecoBbrllrl Ko3O4]aqxeHTaMn.
Heo6xoAnune {popMyrbr A,rr cocraBneHHt noao6Hbtx 86IpaxeHfiii Mo)(H,J
Haiirn B pa6orax !, 21.

B Hac'r9rureii crarbe Ml'l xoraM nory'rurb OqpN{y'rbr rtnt npu6Jtuxeu'
HOIO nOACqeTa CpoAfiero CABr{ru TpIaHry{trlno Horo ptaa flo BblcoTe ar.
a raKxe llrrl npfi6"'lfixeHHoir oqeHKt mqHoclll Bblqllcr'IeHllt no ropx3oH_
'raJ'rbHH rI ri Bepl'r xa,,rbhu r yr,1a v Ha npaB,reH ;i o f Be.Hbtx rHHLlii.

Pacci\rorpxn n"rocKHi' pra pasHocroporrHl{x rpcyronbHHKoB, Ir306Pa_
xeHHbrfi Ha p,ocyHxe. Mbr npeHe6peraeM coep !Hocrllo 3eM,T{, nQ'rarafi,
qro o1)Boclrble JIHllln Bo Bcex nyHKTax napanleJrbnbl rlpyr Apyry, x ctlll
Taerr, qro 3efluTHbre paccrorlHrrq paBHd 90o.

Oqelrx.rb npaBoMepHocrb [qlo6Hbrx flpeAflo,roxeH]ri fpyaHo, oAHa(o
MOXHO nor'rarA',r6, qro OHl.j XpHBeAyl X OUru6Ke, fie npeBH0arcrqeil 15-
20%, nocxorbKy rrMeercff B Bfiay pta orHocftTe.tbHo fie6onblxoii npofs-
xeHHocrfi, a 3eHfiTHhre pacc,ogHrri B peaabHoM ctyqae peaKo Bblxoaflr 3a

npeae,ru 82"-98".
nycrb rrz oxcaeMa npoc-rpaHmBeHHbrx npiMoyro.llHtlx xooprr!{fiar

c HaqaJroM B ToqKe ,/ pacoMaTpuBaeMoro pqaa. ocL z ,napan''Ie'r6Ha ocll
BpanreHlrr 3eM,,rrH, norornaielrBHoe Hanpa6reHlie K ceaepy, ocb t pacno-
JIOXAHa B nTOOK9CTU aCTpOt{OMUqeCXOm MepnAXaAa I punBtr{a, a o,Cb g
HanpaBneHa Ha mo K BocToKy oT oou ,. Pta pacno,!'roxeH a nllocKocr{, ,z
n anaroHaJrb.l,rl+'l cosnaaaer c ocblo 2. cA8llr ptaa no reoA*tiqec(oi
BHCOTe H Hlrx Bsprfi(arbnblii cas r. s aaHHoNt c!'Iyqae ecrb caElta foqKu ,t+



+l B HanpaB.neHxri ocn r, [IogToM]r. o6o3Ha'ruB.{epe3 s rlrxHr,r cropoH rpe-
yfolr,H rKoB a q.pca 6?,/, nofprB(ll rr^lcpFHH!rii reHhlHblx pJfflo9HHi,
no.ryqx j\r l"rq BecoBoii 4yllKurfi creavroqee EbrpaxeHne:

^r.+r 
: sl/rbzr: +(n-ll6,, +(n r)az^ + (tL-2)i4, + (n-2)64+...

...2t2,-j,, 
' + 262,,-1,,1i2,,,-1162". "arl, (t)

rac n q{c,rro cTopoil B afiaaoHa!'rlr pgila. 3ro
xe BbrpaxeHfe Moxlro flo.rlyqllrb, Hanucaa aJIt
xoAoBoij rrfiH !r l, 2... n, n+l s o6ureNr Bttrle
ycrloBroe ypaBnerrne a6culicc Il] II npnHtB B

?r : Ir:0, ar, r+r : 0, ar+r, r - 180',

zu u:90i E9' : 3).r:841 :0
HanuueN ycJroBHoe ypaBHeH{e aByrPaHHoro

\r.,ra r A"1r 06Uleii cropor -. /-2 :oir npoct'
irar"raeuu.rr -pcyro,lbrruKos 1.2.3 | 1.2.l lll

(- sin Kl ctgA'? l T sin{r ctg,4l'1) bz,.r *
-1 sin C] cosec,4f 3le1,3 t sin Clr cosec,4?! izr.r i

I ( sin Kl ctg.4l3 = sin K| ctg.4la) dzr.1*

-sinClcosec Al3lzz.:r + sinCf cosec,4,1n ')zr,r 
-l-

sinK! cosCl co'cc aiJr;al3

. - inKr,r , osClr co'cc ala iaf a

'in l(lcosCr. o.ec arr ia]'

- sinl(!cos Cjrcosec ala6a| -1-

+ (K\ - Kit Rit + KiJ -o
B HalueM cr-vqae !,rfl ,t@6oi1 l{3 cropoH ,l 2',
2-2',2-3'.... n (n+l)' yrrLt'tKj, K!,, Klt, Ktt,
cl, Ci, Clr, Clr paBHbr 90', A1' - dl -.a,,x o:
:60" - rop 3oH1a,'rbHbril yror, no9Toliy yc,qoB_

Hbre yprBHeH{t yrJoB } npllMyr Brl,it:

cropoHa /-2'
cosecabzrr,.-cosec a6zz,1 - 2 clg aizz + 2 ctg abz 'r +

+ cosec aazjr - cosec aizt l+ 1'.,12 :0,
cropoHA 2-2',

cosec af z2r - cosec aD 22 t - 2 ctg aizn + 2 cl g a82r' 2 +
*cosec aDzra'- cosec aazy! +7an :0,

cropoHa 2-3',

'cosec oEzrr, -.. cosec @84 2 - 2 cIg alzz3' + 2 clg al;p3'.' +
-F cosec 4lz2 

' - cosec a64,3 + 1s!B':0,

Cxc\a rpran.yrtqriotrHo-

(2)



* cosec abzre'- cosec 46u!'a' + ?o$' :0 n r. n. t
Ats pata, n3o6paxeHlioro Ha puclrrl(e, qucJlo 3rl'lx ypaBHenait pa8flo
2n-1.

Cqurar acrpoBovx4ecxt€ onPe,qene$rs B nyHrrax 1 n+l 6€oult'
6o,nruur, xanrrueu B o6qeM Bure ycnoBrme ypatsHeHJ'Ie acrpolloMxqecKoft
rurlp(/rbr H ycnoB'Hoe ypaBHeHne acTpoHovttqecKofi no.lrsru .qJIt xolqaor
n{trrBr /, 2, 3,.. . n+ l , 3l:

croPola 3J'

-cosec aEzr, -. cosec atza,z - 2 clg a8z$' + 2 ctg d0z3'3 +

9r:I,:0. cr,r+r-0. cr+r.r- 180o, zrr: m".

* *' (!lu,),+ n"L'.' (ff u',) +rr'' (f ur,),+''

... * o,-. *' (6 a u) 
^_ 

+ rt, *' (!;u ) _+

+ n r-' *, lff a +),+pl.'+, (6ate' + ia?',) +

+ 4.*, [(fi ar,),+ 6at' +6a'a' + ra{4)+

+rl*' 
[(u2f 

v,); so33' + b@:'{' + aa:''] + "'
. +el " " [(qbe 

b 4),_+aoi- " +aax'.r'+rr'1tor'+rr"'+r]+

4 ar:0,

*,*'$4rdt),+a.,-(4at),+...+or'"-'G?,r)"_,*

* (H",),*(t,,,),* *(t,4.,*(?").*
+41.'+r(641'' + 84''l+ei*, f(f ar,),+M*',+a4,' *

";, ]+ . +nr..' 
[ 
(3;r,) 

^_1*r"'+64i" 

('+r) +

+ lr.*u'. '*']+r, -0.

BHpaxeHrr nJrr aert.M]I p, g lr. qaosblx npotl'3BoaHblx i' t' at
Moxso raftror ts Dabqre I3l.-*ih;";fi;;ffi;- I'yp*"*'nn"* (3) H (4) x@Q+runeHroB IIpx $o-
npaBxax ropri3oHTaJlblrblx yaroB Il 3etrtTHtix PaccrotHnii Mu noJIxItbI nps_
lttTt,
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TorIa no,lyqxM yc.rloBHoe ypaBHeH,le acr'poBoM[qeo(o!{ unporb!

A2,24-Azzt+62r!+nzr, -l- -l- 12", ,+r + d:'+,,i i t{'e:u'

yc.rroBHoe yPaBHeHHe acrpoHorMqec(oli aor''Itorbl

ctgaiz[ cIgaAz2r -cosec @a zrr' + cosec 4a zry + clg aiz^ ' clg@iz!\

- cosec dizr3' * cosec a8:a:r'

r ctAa62d,,+r ctg4izn+r,n-cosec4azt l,+D l cosec4oz'+l r' r) t
z,r,i == 0. (6)

BecoBaq Oy'tKqu,r ( I ) rr vpas rreHnq ('l;. (tJ;,!o*#-ri'jil;1,,"""Tt"1'r';

;:fi::" l:Xt",'fi1';"t[XXl-""p^1"p';:i:""-sxo nonpauxii ropr3o ranb'hix

$*i:,mx l*1,*l,t*"n:Hruru1'3fi i:ff T"8#"1"P'"fi i
*,"'r"*'*l::::u,'"3$lifi*i:'JiTlijl"i,i;"\i';: ;; "l,li''j.T1T:-i11
"il,'in v.no""o QHryp 6a3 coB rl arhvlroB HP3aalrfl{tlo or rofo }pr8HI{'
BaJICg pta 3a :nn ycJIoBIit Hr'In HeT-- Hiooi,po', 4.io paovera "p*:llf i'hii!,i1i"1""T"""*"lii;?,"l,i"i"oii
ti#li":# "'lf##'kl"]* ilil;il3'*""raxj'sse.rrue 4)op*vnbl' BbI

ff ffi ".+T:ffi *i*ll:i*r'""r:*rur"{illxli{:iiiiil-^Q,T
d;;;i;; ;;- "'p; 

nonpu"*"* u ) c roBdLr\ ) pr BHelrrjn ) ::: ::::l::ii,:,"1:"
ii;;;;'-;' ili;il,-;;rvui'' "n'uav.uruu 

iipaxer*r'r a''rq 
'.o34qnqxsHrqB

lai a,]:4 cosec'a -l- 8 ctg'?a - 8,

8
l@i ar+rl : -4 ctgn cosec @

HOpManbHbrx yPaBHeHxx:

la, a tatl - lal ar+t)

[ar g] : cosec a
2

:l

Ia, )'] : 4,6,

A :3 ctg 4 cosec 4 -2, A : 3ctga cosec 4 + cosec' @: 10

3

l;' ,

nvc'l b i - Ko)dd'lu'reHrbl npll nonpaBKa\
,r,i'r t i r Ceo6olHbie tlleH6l Hop^1ar'IbHl,lxQyEXIT;u (l). CBo6oaHbIe qn

6ynyr rlMerl' c,'leayroulxl{ snA:

6: B BbrpaxeHrrH BecoBoti
yprBHeHrtfi senriq H3 [fIl

[ot.f l- - z" 
"osu" 

o' {au/l:-(a-2)scosec a,

larl ] : (t - 1)s cosec o,



PerDeH e
uupoT n

la"/l:-(r- 1)rcosec lr, [{z?n-:f ]- -scosec 4,

[a{l]:-(n-2)scoseca, Iazt r /l:-s cosec4'

I,r.f l: n,.. L)./t:- nscrad. 51:2tt !- 
"

tlro6,,r no,ly,r'rTb BbrpaxeHre o6parrto.o ueca ] BeprrlKa"ILHoro crBll-

fa roqKq n rl B 0\hKUlrt' lli'narr n I o tl e ,a\ ) | o q I I bl \ 'lonoH 6bl'1ll peuc
'lbr cxe\rbl laylca np n -2. 4 b 8. 12 20 H 1er) lL alN npclrr'r3 eHL'

u Hrep I o.'rt uuo BHoii 0oP Y''loii

L:or";,' 6o"
srP

Bblno,rHrrocb c yqerorl x 6e3 yqera yc,'IoBHt acrpoHovulecKul
Ao"rror. B nepBoM c.Tyqae 6blJro no.qyqeHo

2 '4 6 8 12 2A

I
ir" 1,582 9,018

26,67 58,54 180,98 778,46,

onKyla c locraToqllot ToqHocrblo,

1 :16,236 11,1- g,oas n,,) s,.
Pa

flycrr, m, - cpeaHg{ llBarlparxqecKafi ou!l6Ka u3MepeHIrono 3errrHoro
ono.roirru". L=si -;\rnua Ataroua,qn pqaa, rorra opeaHtt orrrrr6(a reo_

iegrrqecxoii BbIcoTht l/ KoHerlHoil rorlKx ptAa (BeprlKa'rbHbtl CABLI pqAa)

sbtpa3urca {popMyr'loii
n-

n-:t ; /0,238 0.085,? ro'
'' !

Bo BTopoM c,ryqae, xoraa ycroBHble ypaBHerlot rrnpor l,t Ao,,lror He

Dpfi Hllnarttcb Bo BIlIlNlaH!le, 6bl,'lo Haiaen0

I
J., P

2

4,310 27,08

6

83,29

8

t9t,96

t2

622,73,

20

2793,56.

orKyla

-- : (0,3364'? + 0,332'l)s',

^n:L?{-$6+(.332n.
(e)

Oopiry'!bI (8) u (9) He y'rr{rbtBarcr oln 6oK I'rcxorHblx aaHHbrx' ro
ecrs ouiu6br acifoxovllrueoxux urfipor n ao.rlror B xolleqH x roq(ax ptAa'

HtNe s ra6,i .rxe noMeureHbl a,'It Ha''qqauocrn r cpaaHen{t 3HaqeHI{t

BepTUxa,lbxoro cABnIa mrpeAa, a raKxe 3HaqeHljtr npoAOr'lbHoIO ma t lro_

7A



IlepeqHO|O ,?r aIBUnOB' BLtqUCJIeHHLIe flpX pa3Jrnql{b,X SHaqeHUtX | Il l'
B nepsoir crioKe HaxoAtTcfl 3laqeHfitl /,1r nonyqeHHble no QopMyre

m, "". n'- foi:-nti: 
t,: I lm .: LV '-j;'

xoTopar cooTRerclByeT nepe,(aqe BblcoTbl IIo n cTopoHaM,lfiaroHanlr ptaa
c Rcno.'rsgoeaHrreiu HeypaBHeDHbrx 3eHUTsbIx paccrotHlii 3Haqefiljt ,zr Bo

Bropoii crpoxe BuqlrcreHbl no oopMyne (9), ro ecrb nrrrl pqaa, ypaBHeH

xo16 :a yc,ronrra yr,roB l. Tperbt crpoKa yqxrbtBaer aonoJlHfirerbHo

lcnoBHbre ypaBH€Hr{e luHpo:rbr u aor''Irorbr ((FopMy'la (8)). HaKo'reu' B no'
(JrelHxx aBlri crpo(ax nor{eqeHbr 3HaqeHut cpeaHero Dpoao,'IbHoro I no-
nepeqBofo caBxroB, BbriJIrc!'IeHlrbre no 0opMy,laM [4]:

" L2 | 1m^\2 . 2nz - 3n + 1o m'21

^i:tl\i)-r- --sn-7-l'

?"vt
L ,r^t nz+2n.+12 (10)

ue,n-cpotHqr KBanparxqec(ag ouu6xa x3MepefiBoro ropl't3oHTaJlbHoro
yr.rra,

OopryJlbr (10) BbrBe,4eHbt art llllocKoro peAa paaHocropoHHnx rpe'
),rorbHrrKoB, _vpaBHeHHoro no yr"ray 3a yc,loBut (PtlDrp,6a3xcoB u agn-

B cxo6xn B r:l6rlt{e 3aK,rIo"teHLl 3lla'{eH!Iq

6e3 yqera ouju6ox xcxoaHbrx aaHHbIx, ro ocrb

npoaor$dn, non€pec{uii , B.prr{ar6idn caBrr{

fiz U 7r1q' BHquc.rleHHble

,Vt \:O r nL a:0. JIPn

BblnoJHeHIIl{ no.lcqeToB npYHqTO mz: m : ! l't, m, : !0",7, !!t
0

: l/400000.

:1,95 ,,
1,49

0,84

0,82
(0,74)

o,72
(0,55)

iolE J,

0,38

0,22

o,2l
(0,1e)

0,21
(0,16)

L:200 Nu
n-A

L=100 k*

s:20 {r,

+0,89 J,

0,68

0,40

0,38
(0,3,1)

0,36
10,27 )

L:100 x.

,:10

+:1,26

083

050

0,51
(q4s)

0,40
(0,30)

-L:60 *tr

r:15 r.r

L:6O xN
n:6

10,59 l'
o,44

0,25

025
(0,22'

0,22
(0,17)

flpoc{or:pea npIjBeAeH}lyIo ra6,rxuy, MoxHo npl{tTt K ablBo,(y' qro

rronorb3oBaHte TorrH6rx acrpogoMrqeoKrlx onpelenenlrii uIt{porLI x Io"'Iro,bI
B rrcHeqHbrx roqxax ptl'a yMeHbuaer ero BeprtKanbHltii caBur B l'5-2 pa-

Ja. nD o,lJHaKoBoir roq'ro.l M3MepeH i 3elll''lHblx paccroqH r H fopr_
,onrair,nrrr vfr'IoB npolorbHbrH. nonepeqHuii H BepT harbHb'il caB rfi rpr,t-
ntepHo oarHaKoBbl,

rpxaflrynruxorrcro praa
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I-ltcIeEHble 3HarroHut BepluKaJltHb,x c-lBllloB no3BoJltbl roBopfl-rb o

'""', ""o.-"""" 
oii 1" uo.ar 9'19!911;;; ""'"""1;';ii'f ,f""oQ"o"'#! tl,, ",1;

t*'j", J,' X;':9fl lli";:lil;'1:.li::1";" rco,e, qecK, x Bb,.o, no Bep'r'

il;;;; ,, roprrontuno"i'nt y."'\r oc)LuecrBrltracb 6u c roqHoc^rblo^ra'

*o""_*" nop"ir*", xal( roqHocrb neperaqlr reouaa'lb'blx BblcoT acrpo'o-

MO-rOaAnMetpl,lecnNo{ HItBer'lrpoBa}r er{ (flpu pilccToqHttx Mexny acrr'o-

nvnritaur nopaaxa 60 100,rr)''' -boparrnica 
Teropb x np,6.nxxeHroii oueHKe loqHocrll nepeaaqx B4onb

p"an-,i.po"on'nu".*i x xo6p.''rua r tr+::ro:;i,Ti"e""Ai,"_ T"ifl;H,lLli;
i::ln:u: "';u-l"i:JJ;",,'"ii:.3i?i'" n"," rm,.) n B n.'rocxocr,.

nepneHA'(yrtpHoir K anatoHarlr (m'r{) BernqnHI'I "''. :liu:1 .,:"
]]OnXH6r aaeucerl oT Hanpaa.leHut praa' no'ry'ure ux BblpaxeHl'iq.Ile_

;'i$ii;.i" ",.fi "ffiJiff -"13"###' iiTilT# ;:J';"" "ryfi:"?:::
.- dv^ sece np.r a-0 B ,r:180". u m? n-4. m m:r secq nPU o-Yu h

a=27b'.* 'il'uio""n, ltl{, - npo,lorbHoii, a 
'toq- 

Donepeqxoil ouu6Koi HanpaB-

flor clerannr,rx Bblne IlpeAnoroxeHutx roqHocrb ne-pe'qaqu acrpoHo_

r"u"aiu* *oopauunt He 6yae'r 3aBficerb or oruu6ok ropu3oHrallblrllx yr'noB

*-.t-"rruunri aonornnte,rbnux 6asrlcoB I' acrpogounqecxux a3IIMyroB'

nor*"y y"r*no Onryp,6a3tlcoB x agl'jMyroB MoxHo He paccMarplBa'rb'
.ooog"ninin 'repes ,i', ti jo coor'Bercr'BeHrHo Be!'ll'lltllHtl DpoaorbHoto no'

mliHri ";*.x.H# 
"ff 

""""ffi ,n"^"""1#'#J#,.ff t"'"^1#li:l""irii
i""i", t - (n+l). To,raa le nr'lpaxexla (3) n'pu ft:0 ltrlu !{3 Bbrpaxe_

.Hxr (4) npu o=90'nory'lllM

AHa,lorliqHo,
npu o:0 6yAoM

,1, : t.,: + izs, +,zr I I ;2,! -:- I az,."+t + i'zo-t,". (lli
rr3 BbrpaxeHllt (3) npu a:270' ,Ix tr3 sHpaxesra (4)

+q: clgatzp- ctg aizzl

1 ctg a62z\- cIg ai'z!2 -
cosec daz r:' + cosec adzr! +

cosec aiz.r' -i cosec a6z$' +

+ ctgaizt.n+1- clgaAzr+\. h cosec a\zn \, 1t ::

BbrpaxeHrt (ll) q {12} ecrL Becosbrt O}HKuxrr 'r'rt
feqHoi ornll6oK HanpaBneHfit orBeca B ToqKe 4- I

llanee HaxoaHM

cosec 4bz,+r.(n+rr'.
( I2)

npoAoJIbHOt none'

.10a): -n'lff l+,:2", IllLo:2tt (ctg'a'l cosec!

llvtro Dgl vpaaH{gaerct 3a yc'losrt }r'1o3 l Toraa Ko'OOxuneHTu

.u cso6'0:HLri,t,re-not nopva,nouotx ypaBHc'trii 6ynvr Paarbl

la, a,l:8, lalat+l-_ |, @,o,,1:la1aL+zl= " =0'

2

t/3
a0

1a, f ',1 -



la' Jpol:

2, i:1,

- 9. 1:2, +,a, ...2, -2,3

+ l!. i :3, s, z, ... 2, L.
3

nux \DaBHfiBaHHIl ptAa 3a ycvloBrq yrJroB \'. )cJroBUt aclpoHoMltq€''
*r"rrrioot r ao,'rtor Hdu6oree.'1a6Hl\l MecroM 6ytrer cepearga ptaa be_

ao"o,",i'yn^urr,qrq npoaorlHoil u nonepeqHoi orun6l<u otxJlouelts or'
n,

Beca,q!'rq roqxlt c HoMepoM;+l (,'?-qerHoe) 3anHuyact rafi:
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PeueHxe cxcrev HopMarbHbrx ypaBlreHrri, npx n:2, 4, 6, a, 12, 20
a nocjreAyoulrn npc,AcraBrefi eM pe3yJrhTaToB xHrepnoileul{oHHl,lMI{ qrop

My.laMt B,llla

rro3BoJu.ro no.lyqr{rb ar9 npoaoJrblroir /7r,r H nonepeqHoii m9{ cpe,lxxx
xBaApaTnqecxlx ouH6ox orxJloHeHut oT Beca crelyloq're BbrpaxeH'rr Ka}(

4ylrxqsx qnc,ra/1 croion B.qxaroHanu praa:
a) prx !'paB eH 3a ,lcnoB r yrJroB l; our6Ka B KoHeqHoir roqKe

PAta
m+1:n'Vn+\n,

n"o: |,29 m,{n 4 o5z,

0) prA ypaBHeH 3a _vc.qoBUs ),r!'roB y, ycJroBxr acrpo'roMr{qecx!lx rur-

PoT u ,loJrrori olnl{oKa B To'lKe t+l AllaroHaJIl pt,la (,1 'reTHoeJ

n\: 0,503 n,V n + t,84,

nlq:0,646 n"l/n +t-38, "
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P

( l5l

(16)

OopMy.rbr (15) x (16) He y'r'rr,rBaror ourr6o( llcxoaHbrx aarlrbl\, ,rz
no:rifex,re)'\'. cpenlrq xBafpa r",.ci.dfl orrq6Kl rrrr\repcHhbrl lc,r,rrHhrx
pacsroqHxil npx npeAfloroxeHrr, vro nocneAHte ocao6oxAeHbr o'r B,lrt-
Hsr LBeprnxarrbHoii pe$paKqxx,

3anerrM, qro Bce npfiBereHHbre Bbrure oKbHqarerbrbre ooplryrbr rre
H3NIeXtTCt, ec"rlt tx BbrBo,quTb npn flpor'r3BoIbHo 3aaaHlloM 3llaqeHlllt a3ll-
MyTa o aHaror{aJr peaa,
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