BoIunciieHMe JuarpaMMbl HAIIPABJI€HHOCTH FOPHU30HTAIILHOI0 BUOpAaTopa,

PACIOJIOKEHHOI0 HA/Il MHOIOCJIOMHOU MOBEPXHOCTHIO 3eMJIH

1. 3agaHue ncxoaHbIX AaHHbIX AN npoueaypbl BbIYUCIIEHNUA KOMMJTeKCHbIX
npOHVILI,aeMOCTeﬁ cpeanbl:

UcxoaHble fAaHHble:

YactoTa f = 3-108 w:=2m-f
MakcumanbHoe Ymcno croes Nsm := 3
MapameTpsbl cpeq A z
TonwwHa crnoes (M) OTHOCUTErNbHbIE NPOHNLIAEMOCTHU CPeq, 0 1 5 3
0 1 1 0
H 90
d 0.01 1 1 0
= Ep = = o= ]
0.04 P =1 0 TE ©“E
0 3 1 5.10 4 630
Uicro crioeB N := 3 H d, dy
™

Pucynok 1 - [eomerpust 3amaum

ITocTrosiHHBIE BETUYUHBI:

— 12
-aneKTpuyeckKas NocTosiHHasa €0:= 8.85410 - MarHUTHas NOCTOAHHasA

- CKOpPOCTb CBETa Sn= 3-108 &NZ= Ep — it (;)'
gl-w

uo = 4710

7



La - o.o3iJ

Pacuernbie BeJIMUMHBI
. 1
Lnknnyeckas yacroTa Mepwvoa konebaHui Tp = ?
BonHoBoe uncro ceoboaHoro kO = w-\lgo- o BonHoBoe conpor vBneHne WO = 120
npocTpaHcTBa cBo6OHOM NpocTpaHCcTBa - n
Hy
BonHoBoe um1cro cpegpl k(l,e,p) = kO- [e 1My BonHoBoe conport vereHune cpeapl W(l.e,p) = WO- [—
2. 81
[nvHa BonHbI B cpene ALe,p) = ——
k(l,e,p)
€oHo
3aBMCMMOCTb Yrria NpenoMreH1s OT yrma nageHns 0s(L,&, W, ) = asin| sin(p)-
€ W
L"L

BobipaxeHus ana koacpdpuumeHToB DpeHens:
- naparnnernbHas rnonspusayus (p)

KoadhdomumeHT oTpakeHus Ha /U rpaHuue (Mexoy I-m u H1-mcnoem

81+1'k(1989 u‘)'cos(es(laga u»@)) - Elk(l + 1989 H)'Cos(es(l + 1989 u»@))

rv(l,e,p,p) =

81+1'k(1989 u‘)'cos(es(laga u»@)) + Elk(l + 1989 H)'Cos(es(l + 1989 u»@))

KoadhdpyumeHT npoxoxaeHus yepes +o mpaHuy (Mexoy I-m u I+1-m cnoem

1
k(la €, H)'Cos(es(la &, 1, @))

tv(l,e,p,p) =
81+1'k(1989 u‘)'cos(es(laga H @)) + Elk(l + 1989 H)'Cos(es(l + 1989 H @))

- neprieHOUKYynsipHas rnonsapu3ayus (s)

KoadhdomumeHT oTpakeHus Ha /-t rpaHuue (Mexoy I-m u H1-mcrnoem



u‘l_‘_l'k(laga u‘)'cos(es(laga u»@)) - Hlk(l + 1989 H)'Cos(es(l + 1989 u»@))

rh(l,e,p,p) =
b ke, ycosOs(1,&, 1)) + i K1+ L, pcostO1 + 1,1, 9)

KoadhdprumeHT npoxoxaeHus yepes +o mpaHuy (Mexoy I-m u I+1-m cnoem

2py, k(1 e, p)-cos(Bs(1,€, 1, ¢))

th(l,e,p,p) =
) ke cosO(0,€, 1 9)) + k(1 + 1, p-costBs(1 + 1,1 9)

Rfpol.1,&.p, ) = if(pol = 0,rv(l,€, b, ), if(pol = 1,rh(l,e, b, ¢), 0)) pol=0 - BepTMKanbHasi nonspusaums (p);

A”,l;\gpol,l,e, ) = if(pol = 0,tv(L,e. b, ), if(pol = 1,th(l, €, b, ), 09)) pol=1 - ropu3oHTaneHas nonspusaums (s)

dazoBbilt Haber B -V crioe fe(l,e,p,p) = exp(Zi-k(l,E, u)-d1-cos(6s(l,5, u,up)))

KoadhdmumMeHT oTpaxeHnst OT BEPXHOIO Criosi MHOMOCIIONMHOW cpeab!
Ro(Ns,pol,g,p,p) = |r01 < R(pol,0,&,u, )
r12 <0
123 <« 0
r12 « R(pol,1,e,p,p) if Ns> 1 Ns
123 < R(pol,2,e,p,¢p) if Ns> 2
01 + r12-fe(1,e,p,p) + r01-r12-123-fe(2,€, p, ) + 123-fe(1,e,p,p)-fe(2,€, p,p)

Il
o8}

R «
1 +101-r12-fe(1,e,p,p) + r12.123-fe(2,e, b, ) + r01-123-fe(1,e,p, p)-fe(2,€, 1, p)
R
KOS(b(bVI WeHT Aenonspus3augum 2 2
u F} p u ki o (|R0(NS»1»5»H»<P)|) — (|R0(NS»O»5»H»@)|)
BOJT1HbI KPYyroBon nonspusauum e(Ns,e,p,p) =

2 2
Nocrie OTPaXKEHWS OT rPaHuLIb: (IRo(Ns, 1,e, @] )" + (|Ro(Ns,0,e,p,9)|)



MNMocTtpoeHune rpachmkoB 3aBucumocten koadpcunumeHtoB PpeHensa or yrna nageHus
BONHbI

eN:=0 eK:= 90 sp =1 BbluncneHme uicna Toyek rpadomka
K- N
Ny = ceil(uj N¢ =90
s
1= 0. N Pg = @N + s b = pg-deg BbluvCrieHre amnnmTy bl
- NapanneneHas norspysawuys - NepneHanKynspHasi nonspusaums - koadhdpmLmeHT Aenonspysaumm

eri = (|R0(Ns,0,z-3,u,<pi)|)1 Tvri = (|tv(0,8,u,<pi)|)2 thi = (|R0(Ns,1,z-3,u,<pi)|)1 Thri = (|rv(0,8,u,<pi)|)2 Poli = ke(Ns,e,u,api)

Bbluncnenve dasbl

arg(Ro(Ns ,0,e,1, api))

eri = dcg
e DA )
ergi = eri

thgi = exp|:i-(Fhr0 - ero)-deg] thi

3aBucumocTb Ko3adgpchmumeHTOB PpeHens ot yrna nageHus BofiHbl (o4Ha rpaHvLa)



AMIUTATY1a BOJHBI KPYTOBOU MOJISIPU3ALIIT
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Bobruncienune uaTepgepeHIIMOHHOI0 MHOKHUTEJIS:

Vm(Rm,Rf,H,A) := \/1 + (Rm)2 + 2-Rm-cos(2-k(0,€, p)-H-sin(A) — Rf)

Rm-sin(2-k(0,€, w)-H-sin(A) — R
v(Rm,Rf, H, A, pp) := atan(if(Pp>O,—l,l) m-sin(2-k(0,&, p)-H-sin(A) - Rf j

"1 — Rm-sin(2-k(0, €, p)-H-sin(A) — Rf)

BorunciieHye cOCTaBJIAIONINX IOJIS:

Rvr(9) = (|Ro(Ns,0,e,m.@))!  Rhr(g) = (|Ro(Ns, 1, )]
Fvr(yp) = arg(Ro(Ns,0,g, ., ¢)) Fhr(¢p) := arg(Ro(Ns, 1,&, ., ¢))

[NapamtensHast (BepTHKATEHAS) COCTABIITFOIIIAS

cos(k(0,¢e, p)-L-cos(d)-cos(A)) — cos(k(0,g,p)-L)

Epar(A,¢d,H,L) =

1
j ,arg(Ro(Ns,O,E,u,% - Ajj,H,A}-exp

-cos(d))-cos(A)-mG

o
RO(NS,O,E,}L,; - Aj
1 - cos(d))z-cos(A)2

[NeprienmukyrsipHas (TOPU3OHTATBHAS) COCTARIISIONIAS

Epp(A, ¢, H.L) = cos(k(O,e,u).L.cos(q))-co;(A)) - czos(k(O,e, w)-L) -sin(d))-mG
1 — cos(d) -cos(A)

1
j ,arg(Ro(Ns,O,E,u,% - Ajj,H,A}-exp{i-vliOR

RO(NS,I,E,}L,% —Aj



Busyanuszanus CTpyKTYpbI 3JIEKTPOMATHUTHOIO T1OJISI

2. Beicota mongeca BOpatopa, M H:=025 3. JlmiHa BUOpaTopa, IMH BOJH L:=025
3aiaHre POCTPAHCTBEHHOTO CEKTOpa 1Mo yrmy A A0 :=0 AK := 90 dA =1
(Tpamychl):
3aaHre MPOCTPAHCTBEHHOTO CEKTOpa 10 YTy ¢ $0:=—-180  $K:= 180 do =1
(Tpamychl):
Yucno Todek MaccuBa (AK - A0
- CTONOLOB NT := ceil| ———— NT = 90
dA
- CIPOK K - ¢0
“Ip Nf iz ceil| 2K ®0 Nf = 360
do
Boruncrienue nosnen
A. f
j:=0.NT A. = (A0 + j-dA)-deg Ag. = 1 i:=0.Nf fi. = ($0 + i-do)-deg bg = —
] 1 deg ! ' deg

m i = Epar(Aj ,ﬁi,H,L) Eperi!j = Epp(Aj ,ﬁi,H,L)

s

O0paboTka pe3yJIETaToB
2 2
Eparmi’j = |Epari’j| Epermi’j = |Eperi’j| EMi,j = \/(Eparmi’j) + (Epermi’j) EMmi,j = |EMi,j|

Eparm EMm

mpar := max(Eparm) mpar = 0.724 Eparm := mM := max(EMm) mM = 1.182 EMm = —M
mpar m
Eperm

mper := max(Eperm) mper = 1.182 Eperm = ——

mper



WmmocTparmst cedenuii quarpaMMbl HalpaBJICHHOCTH BHOpaTopa

Tnl := "MepuauoHanbHas IIOCKOCTh: Gp=0" Tn2 := "DkBaTopHagbHast IIOCKOCTh: G=90"
3anaiite ceyenne JIH: o
0 - MepuaMOHATbHAS TIOCKOCTH; R
1 - sKkBaropraIbHAS MIIOCKOCTH
Tn:= if(ps > 0,Tn2, Tnl) ¢I:= if(ps > 0,90,0)
_ ) d)l _ d)o ~ _ ( T)<HS> _ ( T)<HS>
s,= ceil d—d) ns = 180 Egl := \Eparm Eg2 := \Eperm

Tn = "MepunuoHaibHas IIOCKOCTh: G=0"

[NapamiensHas (BepTHKATEHAS ) [NeprrermKysipHast (TOPU30HTATIEHAST )
COCTARIISTFOIIIAsS COCTaRIISTFOIIIAsS
90 90
120 60 120 60

150 0. 30 150 b 30
.E.g.lj. 180 @===" 0 .E.gzj. 180 0
210 330 210 330

240 300 240 300



1
ep(wep, w,e)
4
1



= 0.0SiJ



H

O(NS,I,E,}L,g —Aj

1
j ,arg(Ro(Ns,O,s,u,% - Ajj,H,A,Oﬂ

Ro(Ns,O,E,u,% —Aj

1
j ,arg(Ro(Ns,O,s,p,% - Ajj,H,A, lﬂ




