
gQM! ] ! pJ I 3 j QgQ! c{H c° _! H ; j g°Xg ! > j _gj k F< B MpOpJ I > j j Xf ! SJ 

rEDMETAPCHH rnA&HHH 
OPrAH y,D,PYH<EH>A rEOMETAPA HPAJbEBl-1HE c.x.c,
KocaH'IHt.ee BeHa4 39. 6EOro; HBHJ KocaH'IHt.ee BeHa4 39.

b{UQ(j ­ V&Vc!J ] Qx_Qg ­ ! g!JXg!JUX­ Qg _Uj Jkj U!J 
[ f U! JeMx6j x<] ] ] > J � J > J 

- Hacrasax -

11tt>K. k V_! ] _J ccHU! } _{9H JJ.OUeHT YHHBep3Hrera y Beorpany,

H; Konsepzeuuuja uepuoujana.
Y jeAHa"IHHH (18) npeTXIJAHOr OAeJbKa, Koja rnaca:

)3
tang # = I sin qi + 3 sin qi • .cos? qi (1 + t2 + 3 112 + 2114) +

)5 •+ 15 sin qi • cos- qi (2 + 4 t2 + 2 t4)

AanH CMO aapas aa tang #Q a KO nax =Q2j =Q AHP0KTHO na A0-
6HjeM O # MOpaMO paaBHTH y are tang #; 

1 1# i tang #: 3tang3 # +5 tangš # + ....
Osne rpeča aaMeHHTH tang # rope aaseneaoa apenaourhy

aasexapyjyha CBe snauose ca + na weCTOM H < ] ~ ] k CTeneHHMa:

# = I • sin q> + 1
; sin qi • cos2 qi (1 + t2 + 3 112 + 2 114) +

+ ~ sin q> • cos- qi (2 + 4 t2 + 2 t4) -15 .

_ _!_ l3 sin3 qi _ _!_ )5 sin3 qi • cos- qi (1 + t2 + 3l)~T2l)4) +
3 3

+ _!_ }5 sin5 qi
5

# i I sin qi + ! J3 sin qi • cos2 ep (1 + F + 3112 + 2114 -t2) +
}5

15 sin qi • cos- qi (2 + 4 t2 + 2 t4 - 5t2 - 5 t4 - 15 t2 11ll +
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A 10 tK 114 + 3 zO5 
l(an ce saaeaape snauoaa ca ­• B ­3 112, t2 ri4 A06HjaMo:

# = I sin q> { 1 + ; I~ cos'' q> (1 + 3ri2) + ;~ cos- qi(2-ti)} .. (30)

Ha Taj H3lfHH CMO nournn AO aspaaa aa aenocpeaao A0-
6Hjafbe KOHBepreHI..{Hje MepHAHjaHa.

Y cneneheM noxaaaheao npyra H3lfHH paaaajajsa A3 ce AO~e
JI.O je]lHalfHHe aa xoaaeprenuajy MepHAHjatta, 1(8KBY je Kparep
aao y cHcTeMH [eaaasana, Kojoj npananajy jenua'IHHe aa x u y
Koje CMO paaaje H3BenH.

Ilonaaa ce on seli paaaje paasajeae jentta'IHHe (18) aa no­
'leTKY osor oneJbKa. 1 Koje ce osne [asrsa aapasceao y yrnoaao]
MepH npeočpasca ce y fberosy q>y HKUHjy tang.

+ paaasjeno y pen are. sin rnaca:

1-. 1+ 1 ·31+ 3 · PJA _ sin 6 sm
40

sin ....

] _] 

I i sin I (1 + ! s.in2 I + O! sin- I + ....)

Jenuaqeua ce aehe npoMeHHTH axo caao necay crpaay no-
cos 1 . \- . sin I t I .

MHO>KHMO ca --1· ana HMaJynH y BHAY na Je --1 i ang 1e-eos eos
nualf&Ha Harnena:

I = tang I· eos 1 (1 + ! sinJ I + Jo sin- I) . . . . . . . (31)
/.{aJbe k n 6f j ce cos + pa3BIITH y pen:

pi MT 
eos 1 = 1 - 2 + 24 - .

< aaMeHHTH y OBOj je)lH3lfHHH 1 speanouray no6HjeHOM paasujafbeM
y are sin pen:

I 1 M J ) 1 { J Ieos = -2 sin- - 6 sin- -

+;4 sins I+ ....

I 1 1 . .,· Icos = - 2 sin-

l<a.a. ce cos 1 y jenualfHHH
a! 2j x 

- _!_ sin! I
8

(31) aaMCHH n <n k apeaaourhy
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I - tang I (1 - J_ sin2 I - J_ sin- I) (1 + J_ sin2 I +1- sin- I)- 2 • 8 6 40

1 t I (I 1 . + I 1 . 4 I= ang - 2 sin - 8 sin

+1 ·21 1 ·41+6 sm - 12 sm . . .

+ }A sin- I + .
I = tang I (1 - ; sin2 I - 1

2
5

sin! I - )

I1Majylrn k BHAY Aa je 1 = sinJ cjJ :[: cos" cjJ .M0>KeMo na­
nacara, ne Melbajylrn HHIIITa BpeAH0CT aapasa,

I= tang I { 1 - ! sin1 I (~iQ1 cjJ + cos1 cjJ) -

~ sin- I (sin2 cjJ + cos? 4>)1}15
~aJbe, axo j ! ?[ \ j ! Q acnpen k ! _j = aarpana cos• q> 0AH0CH0 cos-'4>

I] BOAehe pasyaa na je sin ! = tang q> = t 6ehe :
cos"'

.I = t;ng I { 1 - ! sin21 cos2 cjJ (1 + t2) - 1~ sin+ I. cos- cjJ

AM + 2 t + t•)} ....
JeAHat:IHHY (18) k L6f >k L nanacara:

.tang y =I· sin cjJ { 1 + ; 12 cos2 cjJ {I + t2 + 3 IJ2 + 2 ri')}

Osne heMo l npea aarpaaox aaMeHHTH BpeAHOIIIhy H3 (j ­ 
_,IJ.H3lfHHe (32) ! y aarpaaa 12 aaaeaahexo na cneaeha na•rntt :

1 = are sin I i sin I + ~ s.in3 I + }
A 

sin5 I + . . . .

(32)

12-·21+1 ·41+-sm 3 sm ....

k 0BOj jeAHalfHHH, D0lllT0 CM0 aanpscana caxo npsa ABa xnana,
.JI0MH0>KHheMo ! I = crpaae ca cos2 cjJ:

r 3 cos1 ip= sin2 +• cos2 cjJ + ! sin- x • cos2 cjJ,

cos24> 1.,1.1.pyrn qnan noMHO>KHheMo ca ~ a aaraa ~
cos•"' cos"'

aa-
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sin" ,1, + cos li ,1,MeHuheMo ca------''t''---'------'-.., i 1 + t2• rne je t
cos2 <I>

tang «j>,.

aaxne:

12 ees" ep = sin2 1 • cos2 <j> + _!_ sin- I • ees- <j> • 1
3 cosllcp

= sin" I cos2 <j> AC½C siri' I cos- ep (1 A t2) • • • (33)

Cana he [enaasaua (18) rnaCHTH, nOIIITO aaMeHHMO 12 H 12 cos24>
<Uj HBJ] n >y] {w{! ] S (32) V (33), [ ! ] k ! ([ 9g_ [ ?j = X! =Q _U! ! ; < S 
xnaaa a ocrane aaseaapyjyha :

tang y i tang I· sin <j> { M I C½C sin? I • cos? <j> (1 1 t2) + }
ć M A ! sin' + ees" <I> (I A tJ + M riK A K ri•) A } 

tang # i tang 1 • sin <1>{ 1 - .~ sin2 I· cos2 <j> (1 + t2)

1 ! sinK 1 • cosK <I> (1 + tK + 3 qJ + 2 ri•) + .
tang # i tang I• sin <1>{ 1 + ; sin21 cos2<j>(3 q2 +2 ri•) + ~ (34)

] _] 

log tang # i Jog tang l • sin <j> + ~ sin2 1 cos2 <j> (3 + 2 q• 1"12) (35)

I ; s!= WZ} } }ć=­ +}O ! =d•p! Z;u +}9}ć=; 

TTpHJIHKOltl HBBffljelba ◊ aycosax jeAHa'lHHa crasaaa h u y ,IJ.a

je f (q) = B, APYrHM pexaxa na je OAHOC dd \ = m aa rnaBHO.M. s
MepHAHjatty [enaa« 1 T. j . na ce rnasaa xepn,11,Hjau npojexry]e
T3'lHO no AY>KHHH, Y TOM cnyxajy ,D.e<j>opltlaQHje, Koje aaaxe pa­
CTY CBe BHWe HAylrn OJl r.rasaor MepH,D.HjaHa Ka rpaHHQH aoue,
6uhe ysex sehe OA je,D.HHHQe.

Cc1.D.a 2j k n CTaBHTH ,[1.3 je f (q) i mo B, WTO aaasa ,[I.a he
ancuace npexa onroaapajyhaa ,D.enoauMa Mepu,D.njaHcKor nyKa
6HTH y, CTaJIHOltl OAHOCY mo a aehe 6HTH Me~yco6HO je,1J.HaKH
Kao paua]e.

Yao11.elrn m0 aeheao aa uaao~elbe nocaaa noxaaanax je­
p,Ha'lHHa HH YKOJIHKO YTHQaTH; npoxeaa ce neurasa caxo [ paa-

•
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•epa npojexuaje xoja ce y He1<0JIH1<0 .MeH>a a sčor sera, 6Hhe
K3CHHje HCTaKHyTo. Me~yTH.M ačor Te npoxeae y paasepa .MO­
U! ! Q xpaja.e pesynrare, aa jeJJ.Ha'IHHa (17) u (18), Koje CMO
■aeenu ca f (q) i B penyuapara ca m0 T. j.

= 1 m0x y 1 m0 y
JlaKne, Ta'II<a y paBHH HMahe cana KOOPAHHaTe x, y.
CTpeTnOCTaBHMO BB;+ Kp03 HeKy Ta'IKY p Ha c<pepOHJJ.Y (BHJJ.H

cn. 7. ] 8. crp. 104), Koja y paBHH HMa xoopmraare y i m0 y
! x i m0 x, nponaaa aexa 6ec1<0Ha'IHO ·Mana JJ.Y>K dS (ene­
k j ] ! y reonecxe JIHHHje). Hseaa npojexuaja y paBHH 6Hhe OHJJ.a
č _ ds a KOe<pHUHjeHaT .[le4>opMaUHje no ne<pHHHUHjH (BHJJ.H [ea­
Ha'IHHY (5) crp. I 05)

m • m
0

d s

dS
{{_] 

m0
2 ds"

m2 = ----"---
d S2

č gK (dx2 + dy2)

(M • d<l>f+(N • cos 4> dl)2

Oso MO>KeMo aanacara:

m 2

č _ C 
dl~ N~. cos24>[ 1

1 + (~;)2
M d<jl )-+ (N. cos <p • di c 

d y2

N· cos" <p [ 74x~ ! OO dl)2] dl2
y OBOj jenHa'IHHH rpeoa onpenara epeJJ.HOCTH aa napaae

dx M d4>
I ] ,---c---~-

dy N • cos <l> • di

(36)

Iria CJI. 7 H 8 aa CTp. 104 BHAH ce na je:
cpJ dy dxej)= dx == tang ½ HJIH dy i cotg ½ 

-HCTO TaKO je:
P A M d<p
P' A N · cos <l> di = cotg a:

Ka.u. ce ose epe,11.HOCTH yHecy y je,11.Ha'IHHY (36) 6nke:
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+ + cotg2 v
N • cos1 «j> (l+cotg2a)

dys sec2 v dy2
cfii"°"= Ntcos- «j> • sec2 a di

Aa1<ne
m sec v dy dy 1 sin a
m0-N• cos«j> • seca· dl=dl· cos «1>' sinv • • • • (37)
Eneaeaar reonecxe JJHHHje dS M0}l{e HMaTH npoaaacrsaa

npasau a MH heao nocaarpara 6aw onaj cnysa], KaAa npasau
eneaeara nana y npasau ynopeaaaxa aa b-n k j ne}l{H rasxa P,
APYrHM pesaaa KaA je aaaxyr a = 90°. Harač V y paBHH pa-
3JIHI<yje ce CA asaayra aa xoasepreauajy MepHAHjaHa #; ~01<11e, ca

a = 90°, sin a = 1 u v = 90° - # 
npenaaa jeAHa'fHHa (37) y osa] 0611H1<:

m. dy I·
m0 =di • N. C0S «j> • C0S # 

jow HaM ocra]e na Sl k j ] ] k n ~ [ BpeAHOWJiy ca CTp. 81,
Koja rnaca:

dy=N• cos
di {

}2 čT 
«I> 1 + - cos2«j> (I - t2+1:)1) + - cos- <P (5 -2 24

18 t2 + t•)}

! HajaaA
m 1 { J2 I•-=-- I + -2 cos2 «I> (1 - t2 + ri2) + 24 cos- «j> (5- 18t2č _ cos # 

+ t•)} . . . . . (38)

Osa ce jeAHa'faHa M0}l{e can .[laJbe na TpaHc«j>opMyje Ta1<0,
na ce aa6a1.ta xoaaepreauaia MepHAHjaHa na na ce pasyaa X! ! Q 
H3 f n cb] 5b] ] ! wc6 ] I, H3 I<0j11x ce pasyaajy � ] [ J To 2j k n 
nocTuhu Ha cneAehu tta'IHH:

1
--= sec # paaaaheno y peacos # 

y2 5 #• 
sec # = x + ~u-+ . . .,

aa jeAH8'IHHe (30) y npsox npu15nu}l{efby je:
#;U + sin <I>

na npeMa „ y u = 15uhe
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\2 sin24> 5sec y = 1 +---"--+-I• sin- 4> + . , ,. , .2 24
OBO rpeđa can yHeTH y je,IJ,HalfHHY (38) H aaueaapara CBC

lfJI3HOBe ca + ua lfeTBpTOM H BHWHM CTeneHHMa,
m .:........ (l 12 sin

2
4> + 5 14 • 4 "' + )JI + 12 2 "' (lmo- + 2 24 c �; 't' ..... x 2 cos 't' -

t2 + 112) + ~ ees' qi (5 - 18 p + t4J }24
ri

= 1 + 2 sin" 4> +
J2+ 2 cos- 4> (1 - t2 A 112) + .

m 12 Pmo= 1 + 2 cos24>(t2+ l -t2+ri2)= 1 +2 cos2<p (1 + 112),

Ka,IJ, ce noraparayje
j2

log m. = µ • -2 cos' 4> (1 + 11K5 
mo

- HACTABH'FiE CE -

(39)

B! ­ QZVsXj V! \ VV _U} VQ X_Qcj J!HQaVQ ­ ! g! • 
Xg! U>­ ] _Uj =Zj U [ <Q>] ] ] � j U_xj gQ<] ] ] ] 
­ ! ­ Q Xj X! H!J! _U} ] g! Z _Uj k Zj U [ >Ua] Z] H

b{U] nZ gQU] J 

gU! T6V\ x­J! ! V[ k j U! \ ­ ! k j yn J!J! J 

OA ocaaeaa.a Texnasxe Cpemse W1<0ne y Capajesy, A3KJie
noxes OA 1889. ronaae, Taj je aaBOA onrajao rexuaxape, KOjH
cy ce no aoapuiea.y mxone nocaenasana H reoxerapcso] crpyus.
Ma Te WKOJie, TOKOM 4 ,IJ,eQeHHja, perpyrosao ce H JIHjen 6poj
spCHHX crpy-nsaxa reoxerapa, 0A K0jHx tteKH H aaaac y BocHH
] � j UVj gQ! ! ! ! aayaaxajy y reoxetapcaox saaay BH,IJ,He no­
JI0>Kaje.

Ha TOj lllK0JIH npe,IJ,a~aJIH cy HeKO spajexe recneaajy O,IJ,­
JIHlfHH u noaaara crpysrsaua. TaKO je TY 0,IJ, 1889. A0 1895. r.
,IJ,jenosao Ilpod: A-p. v1Hr. Ećyapi) ,l/.oJ1,eJ1CaJ1,, koja je onarne
craurao na BHCOKY pyaapcxy lDKOJIY y Jleočea, a AOQHHje aa


