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"§ 1. Ocnogue wyrognuye. Hayka 0 M30CTA3HjH, W3pakeHa Ma-
TeMaTCKuM je3uxom, omoryhiaea gma ce 3a n;ﬁquaéame odprama
3em/be CTBOPHM HOB jEAH MEXZHWMUKH MOARS KDeTatbad KOjU BHLUE
oArosapa CTBEAPHOCTH HO CBH JOCapatbH.

MHoro6pojua mMeperba SeM/biHE Texe nNokKasana cy Aa je cnosb-
Ha JbYCKa 3em/bMHa, carpafeHa Of «cHana», yTOHymAa XHApPOCTAT-
CKM y CBOjy Texy, 4UspCTy anu $uiyupandy nopnory carpabeny of
«gume». Mconurtupama BuxepTa NOKasawe fa ¥ Y YHyTPAUILOCTH
3emmbe Bnaga CAMMHO M30CTATCKO CTamwe., 3arto ce moxwe 3emmba,
KA0 UenwHa, cmarpati 2a GAYUAANHO TeN0 KOj€ nmoj yTvuajem Be-
KOBHUX CHJIA TEXH MONaKo OHOM OOMMKY DAasHOTEKE KOjH GH npu
TeydoMm cTawy G6uo oamax octeapeH. Osa JegHOCTABHA CxeéMa MoO-
AMPHKOBAHA je OCeTHO NPHUCYCTBOM CHANHOr NOKpHBa4a 3emsUHAr.
Taj nokpusay He cme ce -CMATPATH Kao $ayupanad, jep kag 6 oH
To 6W9, mopao Ou Behi oflasHa MOMYCTHTH AejcTBy 3émMmHUHe TewWe
¥ .HhEroBa MOBPLIMHA YPABHUTH CE, a TO Huje cayvaj. 3aro ce no-
KpKBad 32MJbUH MOpa CMATPaT¥ Kao UBDCT, y OOMYHOM CMWCAY T e
pedu,. anu ya jegHo orpadHuewe. Ja 64 cé HOBA MEXAHHMYKA Cxema
MOrJ2 M3pA3UTH MATEMATCKUM jesnkom, noTpedHo je npetnocra-
BHTH 3 j¢ M30CTA3Mja, T. j. XUADOCTACKA DABHOTEWA, OCTBAPEHA
Y CBAKO] TAUKH 3EMBHHE MOBPLIMHE. 3aTO Cé MOpa 3aMUCAUTH Aa
CB JbYCKA cMana cByRAe NPHLYGHIR y3 CBOjy ROANOTY TAKO KBKO TO
3aXTesa MDWHUMM, CNOMEHYTE DasHOTExe. Y ToM cmucny Mopa c&
CHATHY NOKPURAY IAMUCAUTH K20 BpCT2 THOKE Membpatie, anu Hejes-
Hake felnude, NPA 4YeMmy rbe34HA CNOJBbHA FPIHUHHA NOBPIINHA 110-
Kasyje creapdu penued 3emmuHora wapa. 300r TOra e 0 Xopu-
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304TANHOj M BEDPTHKANHOj DPACMOAENM CHANHE JbyCKe He cMejy npa-
BUT Y HUKaKBa OrpaHHYEr-a, HErD Bafba 3AXTEBATH fa OHE OArOBA-
pajy creapHocT#, [la GUCMO OOYXBATHUIM jefaH ONWTHju cnyuaj u
BOAMAKM PpayyHa O jeHOM OMpABRAHONM MHUlUbewy TyTeHGEprosom,
fpaTnocTasubEeMO fa e CHAN MOXe NpOTe3ATH WM MCUOL OKezHa #
00pa30BaTH tbYMXOBO IHO.

«CumoM» CMO HA3BANW MOMMOTY cuana, He popehn pauyHa o
MUHEPANKOM CACTABY FECHOM, KOjM j€, Yy TNaBHOM, W3PaXEH y ca-
MOM FLEHOM HMEGHY, HEro pa3ymeBaMo [MOJ cHMOM CBe MuHepane
$nynpanuux ocobuna. Moryke je, a u sepoeaTHo, ma je Ta day-
MIAMHOCT TIOCABAMLA BENMKOr MPUTHCKA KOJU Bhaga y yHyTpaw-
TwoCTH 3emme, jep je MO3HATO AA Hexa, MHAYe MNOTNYHO 4YBPLTA,
Tena noctaly daywaanHa, T. ). AONYCT/hb4Ba npeMa nyroTpajHum
cHnama, Kana Ce M30%e jakoMm MPUTHCKY.

§ 2. Cuad nOmMEPArLA KONMUHEHAITO, HOREPER KA €KGAMODY.
I1MUCAUMO 02 CMO W3 KOj& Of KOHTHHEHTAAHMX Ma0Ya MIU CaHTH
WCeKnW BepPTHKANHY €MeMEHTapHy Npu3my Koja nma 3a a3y jeaw-
uuuy mospwiHe. [JedmuHa KOHTHHEHTANHE ¢aHTe, T. ). BMCHHA
youeHe npuame, Hexa Gyge D) Ta canTa HeKa je yporbeHa jo Ay-
Gure H y cBojy mopnory. Texwuwre S npnsme KOjy mpeTnocTas-
JbaMO XOMOTEHOM, TYCTHHE @, NeXHy 3a o D U3Haj wede Gaze; Te-
sewite A NoTHCHYTE CuMe, uwja rycnma Hexa Oyne 03HaueHa ca
0o, YA@MEHO e 3a 1 H op 6asze npusme., MelycodHo oacTojatbe

2
Tayaka A u S npeTcTar/beHo je M3pazom

M 2= 5 (D—H),
anu Kako je mpema NpMHIMNY XHWAPOCTATCKE DARHOTENE
() Hos=De ,
TO je g .
Coa—
(3) %= QT_

"360r cA/LOWUTEHOCTH 3eMbE, BKBACKAMAPHE MOSPLIMHE HyHK-
unje cuna W 3emmune Texe, nonoxere kpoa A u S, 6uhe pusep-
redTHe, na 360r TOra Hehie, Kao LITO jé TO MpBM Hawao Evsew 1,

1y Ettvds, Verh, d, 17 Allg. Kon[. d. Internat. Erdmessung. I Tell. 8. 111
{1913). :

—~t

-3

Cexyaapya sioMepamsa 3eMBHHYN M008B pOTauHje. -4l

CHMA TeXWMHE ENEMEHTZPHE MPU3ME CTOJATH HOPMANHO HA eKBMLKA-
JlapHoj moBpwMHY, nonowedo] kpos A, Hero ke wumatH  cBOjy,
00634poM Ha A, XOPH3OHTANHY KOMMOHEHTY. Ty KOMMOHEHTY Ha3Ba0
je Kenew *) koju jy je HezamucHo of ETeewa nawao # weH npasu
3Hauaj yeufeo, Hemauxum Hasusom «Polfluchtkrafts jep je ona,
xa0 wTo hemo BUAETH, HanepeHa Ka exBaTopy. MamoBeimem maTe-
MATCKOT M3Paza 32 Ty CUAY GABMIM Cy ce BHIE woux Y, pewa-
Bajyhiv nocTarmeny nNpoGnesm maxom 3a061A23H0. JAMpexTHWMM Hauyu-
HOM JOOHBA cCe& M3Pa3 32 CNIMeHYTY CHAY Hi 082] HaudH.

Mosowumo y Tauky A NoYeTAK MPOM3BOLMO ODHEHTHPAHOT
ODTOTOHANHOT KOOPAHHATHOr CHCTEMa, 0HAA MOKeMO DyHKUM]y cvna
W (x, y, 2) y oxonuHd Te Tauyke DazsuTH y Maknopedos pen H
3aKOBO/BUTH CE€ NPBHM UNAHOBMMZ TOra pesa. To MCTO BaXH U 3a
u3sofe PyHkunje W, ma je Ha npumep

OW(xy,2) _0W(0,0,0) W (0,0,0)
() dx ox —owe 7t
07w (0, 0, 0) 0*W (0, 0, 0)
oxdy Y 0z 0x

3a0KpeHWMO caga HalW KOOPAMHATHU CHCTeM TaKo a Herosa
0Ca Z CTOjU HOPMAJHO Ha eksncxa.ﬂapﬁoj' NMOBPUWHHY KOja NPONasu
kpo3 Ta4ky A v ga je Hanepena npema rope, onvga he pasad
X — ¥ KOODHWHATHOT CHCTeMa IOIUPHBATH EKBHUCKANAPHY MOBDILHHY,
na kako je y osoj W(x, y, 2) xkonerantHo, TO MOpa O¥TH

(5) oW (o,0,00 . oW(0,0,0)
dx ! ay !
a u3pas
) _OW(0,0,0)_

0x

1 Képpen, Ursachen und Wirkungen der Konlinentalverschiebungen und
Polwznderungen. Peterm. Mitt. 1921. — Ueber Aenderungen der geograph,
Brelten und des Klimas in_geolog. Zeif. Geografiska Anpaler, 1920. — Zur Pa-
lioklimatotogle. Metegrol. Zeilschr. 1921. — Ueber dic Krafte, welche die Kon-
11ne111alversch:ebungen und Polwandernngen bewirken. Geol. Rundsch; 12 (1922),

2) Epstein, Ueber die Polfluchikraft der Kontinente. Die Naturwissen-
< haften 9. (1921} — Lamben! Some Mechanical Curfositles connecied with the
Earth’s Fieid of Force. The Amer. Jour. of Science. Vol. IL (1921). — Wavre,
Sur la force qui tendrait 4 rapprocher un continent de I'équatecr. Archives des
Sclences physiques et naturetles. 1925, — Berrer, Sur la grandeur de la force
qul fendrait A rapprocher un continent de I'équateur, (Thése) Geneve 1925,
Ertel, Zur Analysz der Polftuchikraft. Gerlanls B:ifrdge zur Grophysik. Bd. 22
1931. ) . '
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npeTcTaBmahe aKUEnepauujy 3eMbUHE TEWe y Tauku A, HanepeHy.

npema gone. Taxo RoGuBaMO nomoky (4) 4 nomoRy CAUYHOT W3-,

oW (x, . 2)
pasa 32 — 5,
oW (x,2,2) _ OPW(0,0,0) _ 8*W(0,0,0) W (0;0,0)
L] = X # Z,
dx 0x? T oxdy 0x 0x
oW (x,p.2) W (0,0,0)  PW(©0,00 ., #W(000
ay =""oxay oy* ST Ty,

Y Tayku S, KOja UMA KOOpAMHATE X=0; ¥ =0;2=2, 3amn-
CAUMO KOHUEHTDMCAHY UENOKYRHY MAacy . eneMedTapHe npnsme
Ha Ty macy pejcTeyje, Kao nocrenuua dyukuufe cuna W, cnpa

(8) P —p grad W (0, 0,2,)
ynje ¢y OPTOTOHARHE KOMMOHEHTE MPETCTARbLEHE cnegehum  wapa-
Inma

9w (0,0, zn)
"oz

p-p¥ G2z, p oy

oW (0,9, 2,)
ox !

ay

O6e, ofanpom Ha A xopuzonTanHe, KOMMNOHEHTE P,n P,
Te cune npeTcTaslbede cy, 36or (7) rpe Bajba CTABMTH x=0;
Y =0;Z =2, H3pa3uma

Py=p

*W (0, 0, 0) W (0,0,0) 0)
(9) PI=P‘ : azax 203 Pz*P- dyaz Zoy
T. j. s6or {6), uspasuma
v) ag
(10) P1="P-Ej€zoi Pz=_}-"‘a’}zo

-320KpEHYMO, LITO HE MEra ropie JeARaunHe, Hail Koopau-
HATHM CMCTEM OKO Wherope 0Oce Z TAKO fa Ferosa oca X naghe y
MepHAMjaHCKY PaBai Tauke A u ma je HanepeHa MpeMa EKBATODY,
a oca J npeMa HCTOKY, Md 03HAYMMO €4 r TEOUEHTDHHHO ORCTO-
jame, ca @ rEOLEHTPUUHY WMPHHY, (2 W reorpa@cxy LYWUHY Tauke
A, To je

(1) ' —-0x=—r0cp;' Oy=rrcoscpd-\lf,

pakne

CexyispHa TOMEpak2 3eMAHHHX nonona pofaunje. ) 43
' 2, 08 zy 0
12 P =p= P.o=myy . 0
(12) Sl i dp £ » reosg o

MMowTo ¢y eKBUCKANADHE NOBPWHHE GYyHKUKjE CHAA POTALHOHE
MOBPUIMHE, TO, CE AKCENEPalMja TEXE MOME MEHATH CaMo Yy MEpu-
AUOHATHOM CMHCITY, Na je 3aTo

0g .
(13) a0 P,=0.

3aBHCHOCT akuenepauuje Tewe £ Of TeQUEHTPHYHE LUMpHHE ¢
NpeTcTaskbeda je, y 6Auannn JemsbuHe NMOBPWHHE, KOjoj npunasa u
Tauka A, ROBOBHOM TAYHOCTH, M3pa3zom

(14) g=ga L (g ~8a)sinq,

| TAE g£a O3HA4aBA AKUENRPALM]y HA EKBATOPY, a fp. Ha mony.

- 3aTo je
og .
3p " {(§p —&a)sin2ep.
Crasmajyhu oso y {12) goGusamo
. z .
(15) ‘ Pi=p2 (& — & )sin2¢.

OR0 je AHAMMTHUHA U3Pa3 32 TPANEHY " XOPHIOHTANHY  cuny:
KOja [AejCTBYj€ Ha Macy YOueHe ejleMeHTaAPHE NpHU3me.

Maca p enesmetTapHe npM3Me Koja uma 3a 623y jeAMHULY’
npetcTabbena je ¢a ¢D, na 3aTo po6usamo, moaehy pauyna o (3}

1 0—4@ D .
(16) Pi=5 e ¥ 22 (g —gu)sin2g.
: R N

OB0 Je aMAnMTHYKKM U3PAS 33 XODM3OHTANHY CHIy Koja Rej-
CTBYje Ha jefMHULY XODHIOHTANHE MOBDWHHE KOHTHHEHTANHE CAHTE.
Ha jeguHuyy mrace gejcTeyje oBa cuma

. > _
a7 . . pl-_-.?f'(gpuga)smch‘ N .

Ta cuna pgjcteyje, npema u3GOPY HAWET KOOPAMHATHOT CH-

TcTema 'y NOMTO je gp>> Fi, NpemMa eKBaTOpy; OHA AO0CTH3aBa Npu

JemHaKOM Zg CBOj MaKcumyM Ha 45° TeouUeHTDHMYHE IuMpUHe, HA
NOJOBKMA M HA EHBATODY jegHaxa je wmynu. 3a p=45° rge je oHa
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Z .
j — — TY aKue-
Hajsekia, JOCTHIARA OHA BEMWUMHY — (gp— £a), AOK j& TY 2KU

- 1
Jepauuja Texe NMPETLTaB/bEeHa M3Pa3oM E(gp + ga) . Maxcumanad
OlHOC OGejy cHaa jemHaK je

_zz_o Bp— £a
(18) o= T

BefuunHa Z, MO3HATA j& OTMpUIMKe, Ta & 32 by oév;u:o
yanma Zo = 2,5 km, 3aTo noGuBamo 3a r = 6371 km; g; ="983,;232 vl

em
Za = 978,046 e
.
(19) “= 4g2000°

CHNa KDja TEXH a2 TOMEpH KOHTHHEHAT NMpeMa exsaTopy laeoma
fe manena y paiMepy MPEMA CUAN TexE. Wenutajmo y KaK'BOj pas-
Mepx CTOjM OHA npeMa CUiH kojom CyHue u Meceu cTBapa)y TinMy
¥ ocexy. BepTdKanHa OAHOCHO XODHEI.OHT?.HH& KOMITOHEHTA CHAe
xojoM Takeo HedGecko Teno gejcTByje Ha jepMHuUy Mmace paTe <y

K3pasuMa

ro
V=fma—r3(3cosgz—-1); H=—fma-§35mzcosz,

rae T 03HAYABA PABHTAUMOHY KOHCTAHTY, Z 3BHMTCKY HKMCTAHUMU]Y,

m macy, a I o6cTojare HeGeckor Tena. Moayo R peaynraTe THX
¥

oGejy KOMMOHEHTA AAT je JefHayuHama

R*=V2+ H*
r? ‘
R2=.(f:rz Eé) (costz+1),
na pocruzasa 3a Z2=0 CBOj MaKCUMym
r

LlenoxynHo AejcT8O Cyuya 1 Meceua MpevcTanbeHo j& n3-
pasom

l (T, M
(20) R=2fr (E:,a aﬁ)’

roe ce wHpeke 1 OAHOCH H2 CyHue, a wHgerc 2 Ha Mecey. OzHa-

=

CexynapHa nOMepaa 3eM/LHHNX NOCBA POTAlM]e. - 45

uumo A ca M magy 32mne, TO je AOBO/LHOM TAUHOCTH
M
-7 =&

na Tako poGdsamo 3a pasmepy cuié R npema cunum Tewe oRaj
Kapas

g [ (T e (13
(21) g=2 [—M (al) + M (32) :| -
Ca
- ro_ 6371
i 333.430, a,  149,500.000 ’
my L 6371
7 = 00123, a;  384.400 '
Ao6uBamMo
1
(22) ) B_,6,112.000 ’

Ynopeaumo nu opaj Gpoj ca (19), TO BMAMMO @A je MaKCk-
MaJHa BPEfHOCT CHJIe Koja Tewd Ba NoMepH KOHTHMHEeHAT npema
expatopy 12,7 nyra sehia op makcumanHe BPeQHOCTH CHNE KOjom
CyHue ¥ Mecey cTeapajy naumy u oceky. Kawko yrtuuajy ose no-
C/befthe CHITE NONYWTA He caMo xyuppocdepa 3embHHA HEro K teHa
Y3pcTd Kopa, He OM Ce CMeNO KA3ATH Aa. CHd Koja. Tewwu pga no-
MEPH KOHTHHEHAT npema eKBaToOpy Huje ¥y CTawy Aa TO YUHHH,
Cee TO 3aBHCH OR CHanHe IbycKe 3em/bUHe, 2 y NPBOM peay of

“TOra ga 14 ce cdald TPOTexe M HCNog OKeaHa uau He. Jleduun-

THBHO pewewke ga MM Cé KOHTHHEeHTH ToMepajy Man He, pgoHehe
acrpoHoMcka onawared. TakBuM onaxawWMa, BPLIEHUM Y AYMKeM
WHTEpBAYy BDEMEHE, HE MOCY ymakn MoMeparsa KOHTHHEHTZ, aKO
ce 3aucTa Aelasajy. )

Kaxo hemo YCKODO BHAETH, HE NeXH 3Ha4a] cune Koja Texu
A2 NOMepH KOHTHHEHAT KA €KBATOpY Y 'EHOj BENVYHHY, HEr0 Y
TOME fa ILeHO MPHCYCTBO NOKA3yje AA €NEMEHAT KOHTHHEHTANHE
nRQuUe MOWe Camo Ha MoN0BMMZ ¥ Ha exksaTopy Hahu cmoj nono~
wa) paedoTewe.. Ha nonosuma je. Taj nonoxkaj nadunan, HA ekna-
Topy crabuaan. KoHTHHEHTanHe nio4e y PaBHOTEXKHW CY Ha npw
MED OHAA KAJA CY OKO [101a MAM ¢ ofe CTpaHE eKBaTopa cume-

_ TpHuHo pacnopekheHe.
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& 3. floaoxmaj aasHux oca unepyuje Kaga 3emma ne Gu
HOCHAA CBOjy HCMpaBMIHY JbyCKY OF CHana, OHa 6H HMana oGme
PAATKOr pPOTAUNOHOT ENHIICONIR, 4 MEPHAMAHCKH IpeceK heros 6una
04 enurnca TPETCTAB/LEHA JeOHAYHHOM

(23) r=a(l1—vsin?¢), l
rae je
a -¢
24 - =
(24) ve

fipH deMy ( 03HAYABA EKBATOPMjANHY, a € NONZpHY MONyocy Te
enance. Taj esanmcony HA3BAREMO yHYTPAWKLUM £AMTCOMLOM pede-
pedumje. Y BUWOj re0Ae3vjq HasuBa ce EMUNCOHLOM pedepeHuuje
OHaj KOJH je OrDAHMYCH NOBPWHHOM MOpA; OH OOYXBATA CROMA
Haw ydyrpauted eauncordp pedeperunje. Ob6a nora YHYTpauiwer
emvncoupa na3sakieMo mofosumMa pedepeHyuje W om HUx YOUHUTH
camo cesepru. TIpHCyCTaD Jbycke Of cxana xoja je HEMPaBHIHA W
MecTHMHYHO noucenaHa, negopmupahe 06aMK noBpwuHe K0ja orpa-
Hu4asa cuMy W maMeby OBE MOBPLUMHE § yHYTpallber eAMICOMAA
U3a3BaTH OTCTYMaka CYYHA OHMMA KAKBA MOCTOjE M3Mehy crnols-
wer eannconna pedepeHumnje u reompa. Ta ce OTCTeraHaa nowTo
cy maneHa BulIera Pena, He mopajy 'y cnegelinm uzsoherima’ yau—
mMate y 063up. O wuma hemo oege camo ga ROAMPHEMO 080 Hauen-
HO nuTawe. [IpuankoM M3Bohewa jemHaumHa (12) uucmo jow HHWTZ
Hunn OpeTNOCTABRIN O (i)yHKLu’jH W (x, y, 2). 3aro Hemo u npu
AePOPMHUCAHOM OOIHKY rpaHnyHe noaplum-:e cuie goéuTu ;conatmy
BPEAROCT 32 culy Py, na MOXKIA ¥ 3a cnny Ps. 3Hauu K2 ke,
y TOM CAydajy, TOCTOJATH XOPU30HTANHAZ CHAa KOja it TE)KHTH
Aa KOHTHHEHT noMepu: 3aTo je 06Axk pdsHoTewe MOryh camo npw
HADOHUTHM nonomamma CHATHOM TTOKRpHBaYa 3emibUHOr. ﬂpoénemom
KOJU OCGAKLM 3emme BEJIDBOJ'baBajy Takse ycnose pasHoOTewe Gasno
ce HefasHo Mapdeyxn *) u nowkasao Cee Temxohe per.uesba Ta-
KBOT mpoGrema.

3a KCINTHBAKE DOTAUHOHOT KPeTakma Sembe’ RONa3u y npeom
peRy ¥y 003np Wed BAMNCOMR MHepuuje, na fieMd aaTo, HCMHUTATH
KAKaAB N010XKa] npema Haulem enuncouny pedepeHunje 3ay3uma Taj
BIWMACOKnL MHEpLUje,

3amcnumo Aaxne, oxo ennnconna pecI:epeHuwje omoraH no-

4) jarderzky, Sur les figures d’équifibre d'une
corps floffanls, Acta Astronomica, Ser. aq Vol 2, C;covi]:;aqugl fiquide aves -3y

Cexkyaapsa noMepama 3eMLHIHX NOAOBA poTaumje. 47

KpUBa4 cHANa unM, GO/LE pededo, ga Cy KLN0BM CuMuHE jearpe,
orpaHyueHe eauncovpom pedepeHuMje, 3aMetheHld XKa0 wTo Tpeba o
no TMPHHUKAY K30CTa3Mje, MakWwHm CHanHim caHTama. Tume Ke, Ha
NPOM3BOLHOM ANy 3eM/bMHE MOBDLIMHE, €NEMEHTADHZ MPU3MA CHME
OMTH 3aMerbeHa BHLUOM, AW JEHAKO TEWKOM EMeMEeHTADHOM NpH3-
moM- cuana. Ta cyGCTUTyunja Hexka Oyne NPOBENEHa Ha Lenoj 3esibu
Ha Taj Ha4y¥H fa Gyne noGWBeHO cajawHe CTaapHe cTawme. [1osoXxumMo
Yy ueHTap 3emie NoyYeTaK KOOPAMHATHOL CUCTEMA X—)—2 Kojera
ce 0Ca Z Nogysapa ¢a oOCom poTaudje e€auncouga pedepenudje, na
Heka ¢, Y, Z Gygy nofapHe KOOPAYHATE MPOM3BOLHE Tauxke 3em-
JbuHOra Tena o03MPOM Ha Ta] KOOPEMHATHU CcHCTem, [lposepeHom
CYSCTUTYUH]OM Y3RUIHYTA je €1eMEHTApPHA Maca )1 34 BUCKHY Z, 1aTy
uzpasom (3). ¥Yenen Tora, nomepuke c€ non MHepUMje W3 CrOra noso-
Xaja, koju ¢e nopymapao ca nojoM efdncorga pedepedHuuje, 3a
Yrao NpeTCTaB/beH M3Da30M

sin 2¢

(25) AY = pr Co A

2o,

rae A v C npercTasmajy ragHe MOMEHTE MWHepUWje 3emmuHora
Tera KOjM Cy e NPOSefeHOM CYSCTHTYUW]OM NIPOMEHYnM 3a Mmale
BeAMYWHE BULIEra pefa, TaKko fa Ce T NpOMEHe HEe MOpajy Y3MMATH
y'063up. [lomepatse nmona MHepuWje gewasa cey Mepugujay 180° 4+
Monoxdmo Kpoa nos pedepeHUdje TaHreHUWjanHy pasaH, a y OBOj
ODTOFOHAMHM KAODPAMHATHW CHCTEM §—1 KOJera ro4YeTak JIeWW ¥
TOM, MOy a oca § y DasHU PUHHYKOT MepuivjaHa, oHga cy Ko-
opauHate A§ ¥ An nomepatba A{h nmpeTcTaBLeHe uspasuma

s_ BRI
Af= —A sin 2 cos ¥,
(26) .
An=— CP.LE’; sin 2¢ sin .

OBy ce M3paan He Metbajy NpH CYSCTHTYUHjH
$l-p;  V]180°+,

a4 TO 3IMauM ga ce-MoeA0kKaj nona MHEpUWie He MEa ako ce npo-

M38076HM [EN08H CHana NOMEpe AHTHNORHO. 3aTO ¢& NpA OApeacH

NONd WHEPLM[E MOXKEMO CHYXHTH W TUIAHWCR000M aHTUNOKA.
Ogpelerse nonosaj mona MHEPLUHjE MOXKE ce M3BPLIHTH HA Taj
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H3YHH A4 ¢e NOKDHBaY CHala pawdAaHl ¥ AUCKDPEeTHe Mace, na ce 3&

cEAKY OJf UBMX OApefH ogrosapajytie nomepawe, Ho dome je nosp-

IIAHCKY MPHUPOAY CHana y3et y 063Mp ¥ NOCTYNHUTH Kao WTO clie-
‘nyje.

Mepuaujauama v v 4 dir v ynopeganumma @ u ¢ +dyp orpa—
HAYEH j& Zed CHRNa KQjH MMa XODHU3OHTANHY MospmiuHy

(27) df=r2cos dp &

Taj enemeHaT M3agsake nomepame noia HHepPUMje NpeTCTas—
BEHO crepehinm Hapasuma

df = — sm 2¢ cos ¢ cosV do di,

c
(28) p

dn = — Asm 2¢ cos @ sin W do dr .

LenokynHo nejcTeo cHaneor fnokpueada folukiemo Bpwekn uH—
Terpucatbe TOPMX KH3pasa NPeKo Uese 3embHHEe MOBPIUHHE, NPH
4emy ce HejegHaka fgef/bMHa TOT MOKPMBAYEA, M3DAXeHa BeNdYHHAME

B M Z, mOWe y3eTH y 003up. Ho, xako je peSmuua cnana wucnop,

MOopa CBaZKaKO BEOMa maneHa, ¥ Kako 0 l'bOj HEMaMo QOBOJBGHHUX NO-
faTaka, TO j& ROBOBHO TOPWY HHTErpaydjy OTPAHHYUTH Camn Ha
KORTHHEHTANHe caHTe. [ipu Tome ce mowe =2a D cTasuTH ocpegma
nefmiHa KOHTHHEHTANHUX [104a, T. ). CMATPATH 1L U Z, KAa0 KOH-
* cradre. Jow je moryhe, Kao WTO jé TO YMLEHO Yy CAMMHMM NPURK-—
Kama, H 328 F CTABUTH CPEAY BPEAHOCT 1y 3emmUHOr paguyca. 3aTo
ce uapaz
p2rd
(29) _ c—A4 =K

MOKe CMATPATH K0 KOHCTaHTZ. [1pu spuwley pauyHa Hajfomé je
PA3NOWUTA KOHTHHEHTANHE M1o4e y jepad KkoHavad Opoj 1 cdep-
HYX YETBOPOYr1083, OCPAHMUEHUX MepUAWjaHHMa U yNOPEsHHULNMA,
M3payyHaTH AEjCTBO CBAKOrZ Of HUX, MAa KOHAYHO M3BDWIMTH 30UD
THX fejcrad. AKO je NpoM3BOBAH OF THX 4eTBOPOYINOBa OrpaHuyeH
mepuanjasima Vi v Ui, a ynopeanHunMa @ ¥ ¢, OHRa ¢y KoOOp-
AVHATE novepara Tmoxa KHEepuuje, W3a3BaHOr THM 4E€TBODOYILIOM,
npetrcragheHe cnefefiun M3pasuma )

T

=T

Cekysapsa nomepaila Jessiinx ‘nnnona poTai mje. " 49
(plif \],:l:
£ '[\ff fsin 29 COsp oS dp d |
. ('p,i \Iﬂi .
(30)
oY
0, = I(J- fsin 2ip cosep sin  dp & .
P W

Bpwemem uHTerpaunje godusa ce

[ &= % K (cos® @i — cos® i) (sin W' —sin 4},
(31)

2 " ' " I
] m=—z £ (cos® i’ — cos3 ) (cos V' —cos ).

Ceux N cdepuux yeTsopoyrioea aajy
32) 4, =2§; a=2Xn .

Oso. cy KOOpJIMHaTe nona MHepuuje 0034poM Ha mon pedeped-
unje UM KOOPAMHATE BEKTOPA NOAGKA]A 4 Mona HHepunje’ 063UpomM
Ha noa pedepedunje. BeKTOpP (4 KOjH je, kao wTo hemo BURETH, of
MpecyiHOr 3Hadaja 3a pobfaem nomMeparba noaona, Wassahemo gwo-

MARL[OM ROAT UNERYUJE. Mopyo Tora BeKTOpPa npeTcrambed je
PEDEETE

(33) a=ya?+a,’,
4 MpaBal TOrd BeKTOpa 3aTeapa Cd 0CoM § HAawer KOOpAHHATHOr
cucrTema yrao Y, KOju je jepHO3HauHo oapebex jepHaudnHama

@y sing ~ 5 cos Yy =1
) Hymepquo M3payyHaBake cagare adomanuje nona HHepL[P!_je
6uhe H3BPUWERO APYroM NPURMKOM, HO,. Beh caga je moryke o woj
CaOI'ILLlTP‘ITH OBE MmogaTice. .
AHomanHja nona  MHEpUMje HNOCTH3aBa, NPH KATOM D CBOj
maKcmmym KAAA je NOKpWea4 cvara 06yxXBaATHO 2B AHTHNOLHA chep-
Hd NBOYFAa KOja HacTajy Kaga ce 3em/bMHa MOBPUIMHA MOACAH ‘jen~
HUM MEPHAM]ANCKHM #1 jejmum EKBATOPYAAHYM RPECEKOM Y HeTHUDH

JLnacs B 4
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jegnaka menz. [lBa aHT@nORHA BOYT/IA 0BE NOAens, NOKpHBEHA CHa-
AOM, [3)Y MAKCHMYM anomanuje. la 6McMo Taj MaKcHmMym UapadyHany,
20BOTHO j& TpeMa npefawbem, CamMo jeAaH oA THX NBOYFMOEZ, AN
ABOCTPYKO, 06NOMNTY crianom. [TONOMHUMO U CNOMEHYTH MepHaMaH-
CKH Npecek KPO3 MOYETHH MEPHUIHjaH, TO AeXKH HBOCprKOVoﬁnO)K’EHH
chepuu AROYFac MaMehy wupnHa ¢’ =0n @ =90 a AyHRA V=0
a ) =180°% Tako pofueamo nomohy uzpasa {31) xoje pama y3eTH

ABOCTPYKO,

8 ..
a,=0; Gy=— 3[{,
T. J.
8
(35) Amax = 3 K,

Vamehy rnaskMx momeHaTa uHepunje A # C 3emme, eHe
vace M ¢ IbEHOr EKBATODWjANHOT MOAYNPEYHHKE & (0CTOju 0B
penaurja

(36} C—A=0,0010365a*M .

YpeeMo AW MecTO eKBaTODM]anHGr pasuyca a=6378 km
CpeartH paguyc SembHH fo = 6371 km, 10 AoOuBamO

{37) C—A4=10,00104r,M.
Wz (37) n (29), rpe Bajba CTABATH I' =17, AoGuBamMo
o BEFe
K= 0,00104M ’
. a wako je p=eD; M= %ﬂ:rost rae om=5,52 oO3Havapa CpeAry
rycTuny 3eme, TO je’ ,
3z e

K= 2.2
ST 0,00104M o 7ot

Kako ce pagx O oppeherny jeiHe MAKCUManHe BPEAHOCTH, TO
femo cTapuTy D =60 km; gp=3,1; @=2,8; Z,=2,9 km, ma pobu-

o nomoky (3)
Ban K =0,0005.

Maxcumanna aHOMaJTHj';i WBHOCH, NpemMa ToMe, Y NyvHuM Ceé-
KyHazama 2—0,0005 W 2062657 = 275" T. .

Amax = 4357,

Cekynapita noseparba JesLHHAX MOA0BY, - St

fla nomohy oOBOr pe3yaTaTa oOApeauMO NPUGAMKHO CARAHY
®PEHOCT aHOManuje mona wuHepuuje, Tpeba ga ce MOCAYKMAMO nia-
wurnobom adHtuoopa. Ha wemy Khemo Bugetrw ga je wkeagpar 3em-
JbMHE MOoBplUMHE KOjK NewH 3axsafied uamehy mepugnjana ¥’ = — 20°
# ' =160° ¥ mwameby ynopepHuxka ¢ =0° ¥ ¢ = +490° noxpuren
ekopo cacsim Eypasujom, CesepHom AQPPUKOM W AHTHAOLHO nome-

. peHOM JyxHOM AMEDHKOM W AHTapKTHUKOM. TH KOHTHMHEHTH H3Aa-

3Banu Ou aHoMmanujy OA OKpyrao 2 M TO Yy MepHaujany 180%-+
+70% = 250° uctousdo, T. J. 110° 3anaguo of CpuHuua. Taj edexarT
je peAYKOBAH NPEKO MOROBHHE KOHTHHERTHMA KOjH newe usmehy
vcTix  mephgujana V' ou VY, ank Ha jywdoj xemucdepw; TO cy
JymHn peo Adpuke, AycTpanuja, AEN0OBY AHTADKTHKa W aHTHIOAHO
momepeHa CesepHa Aviepuika; Tow pegyKuvjos aHomanuje Ha OKO
1’ He metha Ce OCEeTHO theéH NpaBau. 3aTO MOWKEMO A2 KAWEMO
Aa cafatkba BDEAHOCT anomanuje [JOCTHWE BPEAHOCT jegHe nyyHe
MUHYTE, a Ja Aexu y mepugujady 110° zanapgdo o Tpunvua. Owuo
WTY MK GaHaC Ha3MBaMO CeBePHUM [oMoM 3emmbe, TO je HeH HoX
#HEpUMje OKO Kojera TMoA poTaudje Onucyje jegaH Beoma y3ak
®Kpyr. 360r Tora neww non pedepeHuHje OKO JepHe MUHyTe ynaa-
JbEH Of cepepHOr noaa, y mepumujany 70° wueroudo on [puduua,
Aakne momepeH y-npasuy npema [lpenwoj Muaujw. Moryhe je ma

‘je €a TOM OKONHOCTH ¥y Be3M DPE3YNTAT MEpea 3emsué, KOjH Ka-

Byje Oa exkBaTop HUje MOVMYHH KPYr HEro enurca 4ujda J& Mana oca
HanepeHa npema [lpeawoj Muguju. :

§ 4. flpuaaichasares Iemaunoe mead. AKo He y3memo y as-
3HP enacTHYHOCT 3eM/BHHOT TeNa, K0ja M3a3MBa CamMo NepUoguuKa
floMepara MOAOBA, Koja ¢BAZE He gonaze y 0034p, TO MON poTaukje
OfMCYje, 38 BpEME ajNepose Neprofe, OKO Nosa HHEepuuje, jenad nyHu
wpyr. Kako Hac ce osfe THYY CamMo CEKYNapHa NOMEparha 3eMmuHNX
noaoea, Te hemo TO MePHOXMYHO KpeTarbe HCKIBYUMTH W3 pacma-
“Fpatba, Na 3JaTO YOUHTHM CpPefM NoaoXkaj mona poTauuje 3a speme
ajnepose nepwope. Kako 3a TO Bpeme Noft poTaunje ommcyje Kpyr
Kojera UEHTAp NeXH y MONy HHEepUu]e, TO Taj CPEdY MONOKA)
nona puTaluje naga y cam noA Mdepuuje na ce Hanasu y ONCTO-
jawy @ o nora pedepeHynje. 36o0r cgera Tora he $ryuaanda

. jearpa 3eMmuHa, OrpaHuygHa ¢nuiicompom pegepeHunje, 6uTH U3n0-

Tﬁ{éH‘a nedopmyjytium crnama Kojuma he BpPEMEHOM TIONYCTUTH, TO-

gnavehd 3a cobom W cROj nokpueadu op cuana. Taj npouyec, Koju



5 M. Muaanisonsh, -
ce 3o0me TpHRarohvsaroes 3CakMNOT Teal, BaBA Caza mlaTemaTcm
onucaTH. Tpu TOome je NOBG/BHO OrpUHMYUTH <& Ha OHaj Mepuau-
jaHCKY npecer 3eMibiH Yy KOjeM fewe M p(l)TaL[HOHH n?n W non
pedepeHumje, jep y TOM npeceky AOCTH3aBajy gecbopmyjyhe cune
CBOjY MAKCHManHy BPEIHOCT. |
MepyanjaHcKH TIpeceK enunconiz pedepeHumrje 1NpeTcTasBbel
je uapazom (23). Yeequmo mecTo reoueHTphHne LLI'A.DHHE H;e1:1 KoM~
MAeMeHaT, AMCTAHUK]Y nonda O, TO EoGWUBAMO 324 Taj MepHAWjaHCKK
npeceKk OBY jeflHAYMNY

(38) r=g(1—vcos?d).

Kaga v ce oca poTaudje TnoAylapana ca OCOM eNWNCOMAA

pedepenuyje, oHpa G PyHKuMja cuha rpaBuTaumje U UeHTpudy-

ranHe cuie 6una NPETCTAB/LEHS OBWM M3PA30M

M T N S
(39) W=f7~; 57 (C—A) (1 —3 cos® §)+ 5 sin J.
3Havaj nojeqMHMX YNasoBa 0BOra w3pasa je osa). Kaga 64
uenokynHa Maca 3essbHa M 6una KOHUEHTPWCEHA Yy LUEHTPY 3eM-
/e Wan Kaga O6u 3emmwa Guna carpabeHa M3 KOHUCHTPHYHUX
Kyrana, OR KOjMX Ou csaka sa cefe Ouna xomorgua, oHpa Ou
npuenaqdHa  cupa 3emmuHa Ba Tauky M Guaz rpapwjeHaT napasa

Z—M o je 3Haqaj rnasHora Ygana ropibera w3pasa. Ynaw
r
f

8
?‘bHHOI‘ enqunconaa wHepuuje. Kaga 6u Taj enuncoul 610 nonTa,
T. j. kana 6u 6uno €= A, ouna 61 Taj unan caceum wwaesac. Ynaw
nir?

2
poTaunje 3emie ca MaloM 0COM ropre eannce yrao A< oHga ce
Tume med PYHKUHjZ crna UeHTPHQYranHyx 3a f3Hoc

(C—A)(1—3 c0s®8) je nOCTERUUA eNHMCOMARANOT O6KKA Sem-

gin?d je nocregnua veHTpudyrananx cuna. 3aTeapa au oca

o /n%* . merE
= |- = —-— gin 2§ A,
(40) AW = 95 ( , Si 8] Ad 5§
jep ce aucTadHumja o nona Ttauke M ysefiana 3a mank yrdo Ad,
A MCTOBPEMEHA MNPOMEHI DALMYCBEKTOPA He mopa GuTM yseTa y
odaup. Tom npomedom $yHikuuje cuna, Guke w3azsama Hopa jegHa
cnaa & koja gejcTeyje Ha jemMHHUy wace y Tasks M. BeawduHy

Cexynapua mosepaing Jeumsinng noaosa, 53

¥ fpaBau Te cvae OoppearfieMe 0BaKG.
YOUEHDM MEPUAKMjAHCKOM Npecexy,
noHente |/

MNowTo Ta ewna Aeww y
TO je momemo PACTABATH ¥ KOM-
u H ox xojux npea AejeTeyje y npagyy pajkyCEeKkTo-
P2 7, @ ppyra cTOju HOpMAaAHO Ha NPBOj W Hanepewa je npema ek-

BaTOPY‘ 3a TO Cy TS ABE CHhe NPpETCTal/bEHE n3pa3uma
]
41 Ve aw., g2
(a1) 2 aw, 2 AW,

mpH ueMy O 03Hadasa enemeHaT HODMate Ha F Koju je jegnar
réd. 3arto je

1 0 '
H= 7 38 AW
Tako go6ueamo momohy (40)
—_ 2 N
(42) { V = n?r sin 2§Af3',
H =% cos25a4 .

O6e ose cuse pajy pe3yaTanty R Kxoja uma BennunHy
(43) R = Ve H? = %A

Cura K aarsapa ca nopmanom P3IMYCBEKTOPA /, HANEpEeHOM
nipena exsaTopy yrao B koju pgar osom jennaunHOM

(44) tang B = %
3ato je
(45) tang 8 = tang 23,
T..].
(6) . p=23.

Hoa” yruuajem oBaxeux cuna R, nodveke 3emna na ce pedpop-
Mupa, Texehd oHow G6ANKY MpH Kojem ce HseHa oca poTaukje
noAy/iapa Ca OCOM YHYTPALILEr enncoura pedepenuuje. Tume he
€& M KOODHAHHATHH CHCTeM, KOJH Ham je cAywuo 3a M3pasyHaBare
tbyﬂxuwj_e_cnna, 3A0KPEHYTH, yCnen uera he ce AWcTaHUKja nona &
¥ Y MDYroM 0f TPHjy unaHoma uapaza W yseharyu 3a A9, Nowro je
Af BCOMa Mama BeAM4HHA, M NOWTO C& Y DKOMHHA Tauke Mr mowe
CMATPATH 34 KOHCTAHTHO, To ke u3 Tora MOMEPatba PE3YNTORATH
npoMera $yrkumje cuna Koja ke TewuTw IPAHAYHO] BPEAHOCTH
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(4?) lim AW = _05_ A‘ﬂ‘

3aTo ce pobvea nomohy (39)

(48) lim AW = 15 (3 5 (C—Ay+m¥] 72 sin 28 &%

Y wnspasy (38) 03Hauasa v CN/bOWTEHOCT yHYTPalWer ennl-

couna pedepenunje, Koja ce BeOma Mano pasnuKyje 0 C/bowTe-
1
=4 KO Ce BU-
HOCTH CcTIOJbHbET, 360F 4era moXemMo CTABMTH V 300° Kako

we MOTEeHuMje TOTA manor Gpoja Mory 34HEMapwTH, TO je

1 1 51
= (1--v cos® §)"t= &3(1 +5v cosZ8).

r

YroTpedumo au (36), TO HoGupamo, cTaBmajyhu

f
(49) N =3F3(C_.A)+”2’
N? = 0,003 %—f (1 4-5v cos? 8) +nrt.

M
Yamemo A Y OO3Up Aa €& 32 —g MOKE CTABUTH CpEILa 8K
; i e a 3BE3-
penapauuja emibHHe Tewe W Aa je A== -, TIE T 03Ha4aea 3B

™M,
OAHK 13H, TO €€ MOXeMo YBEPUTH pa Cy 0,003 =6 M nN° HCTOrA

pepa sennuube. Tlpema 36upy THX AB3jy BERHYKMHA MOWE C€¢ Bek-
ukHa ¢a COS? & 32HemapuTH, Jep JROCTMXE Yy MAKCUMYmY camor

5 1 . .
53 v = X NpBUX asejy. 3aro je
BaHOoC OA 2 v 20 OHHK P ABE]Y ]

(50) lim AW = & Nor* sin 20 89,

rae ce N mMowe CMATPATH KAQ KOHLTAHTHO. Oparae cnepyje
(51) lim V = A% sin 28 Ad; lim H = N¥r cos 26 Adr
(52} lim R = N?r d%

Cexkynapna nomMepamwa 3eMuHHBX noaoes, bl 55 ’
(53) . lim tang £ = lim I_:{ = fang 28
(54) lim g = 26

Yaumajyhiu y 063up apomMeHe CBMX 4MaHOBA (’()yHKun;e cHna
W, Hawnu cM0 pga ce Tume Merbad Camo BeludHHA pe3yATanTe K,
a2 He eH npasal.

Tpe6a pa ucovramo kaxee he nocaesvue umaTh npunaroha-
Bake 3eMJbHHE je3rpe Ha keH CHaNHW TIOKPMBAad ki Ha MOJOWA|] Tora
MoKprgaya nNpema Herosoj nNOAN03d. Ta jesrpa, orpaHUdedHa yHy-
TpaWikUM eNuncounom pedepeHuMje, Hexa HOCH HA yOUEHOM MeCTy
3emmbuHe NOBPWIMHE jesHY KOHTHHEHTaNHy canTy. WsgBojumo ua
Te CaHTe jegHy enemMeHTapHy npuamy, a Tadka M Hexa Gype cpe-
AWHA npeceka Te NPU3Me ¢a MOBPWHHOM HHeoa cume. [lpouecom
npunarohaeatba, nomepuhe ce Ta Tauka y npasuy cuie R ou 3a-
Y3eTH nojoKaj Koju ce MOXe OApeaWTH Ha oBaj =audH. Kaxko ce
npunarofueakem He mewajy senuuune A, C, a4, v, To ke, no aosp-
LreHoM npuiarobuearsy, MepHRHjaHCKH npecex enuncoupa pedepeH-
uuje GMTM CONeT npeTcTaned jepnasuHom (38}, camo ke on 6uTw
3a0KpeHyT 3a A npema CBOM MPBOM NOAOXKAjY. 3aT0 Cé KOHAYHMW
nonowaj Tauxe M mowe Ha Taj HauuH oOjpe MTH Ra ce Habe npe-
Cex apaBua y kojeM je noMepeHa ¢a 3a0KPeHyTOM MepHAH]aHCKOM
enuncom,

Haupvajmo npapoyray Tpoyrac 7./VM,, rwerog npasu yrao
Hexka newu kop N, y katetn N7 opadepumo MpoH3BO/bHY TauKy
M, na Heka HaMm OHa TpeTLTaskA NPBOGUTHM, a Tauka M, KoHau-
HU nonoxaj Taduxe M, 3aro uam aywwna MN npercrasma xopu-
soHTanny, a nymuda NM, BepTMKasHy KOMDOHEHTY ROMEpara.
¥rac NMM, jepnax je yray B koju cmo Manouac ofpenund. 3a-
oKpeTarbem Mep!rf,u,hj-aHCKE enunce powia je mwena Tadka My nomo-
waj 7, npu uemy je MT jegnaxo rFAd. Yrao wro ra nomepare MT
rpagit.ca NM Beoma je maneH npeMa OCTanuM YII0BMMA KOjH OBRE
nonase y oGaup, 360r yera cMo M cmenu ayx MT cmaTpaTu Kao npo-
Byerne p.y),m& NM. Enemenat T/, 330KpeHYTE MepHAKjAHCKE €M T~
'ce, 3aTBapa ca’ pagMyCBEKTOPOM 7 yrac t oppeleH omwTerm opac-

! .
Lem tang T ‘3a kommnemeWwaT TOra yraa T.J. 3a yrao t, WTO

ra 3aTBapa npaea TM1 ca Hopmanom TM pamryCBEKTQDZ, BaXH

jeaHa4uHa

’

(55) ’ . tang t, = ; :

&

|-
=l
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7. j. 36or (38) 0
v 8In 2
(56) lang & = T osT s

BepThKaaHy OAHOCHO XODW3OHTAMHY KOMIOHEHTY nomeparea
MM, oavadnmMo ca Aft 0aHOCHO rAg, rako ga saxm Ag npeTcTaEma
XOPHSOHTA/HY KOMNOBEHTY [OMEpatba MEpPeHy Y AydHO] MepH.
Heka Gyae mawkne NAf, = &Ry MN = rAg, To chenyje W3 TpOyriosa
NTM, uw NMM,

AR =r (Af—,'wAfﬂ') tang =, ,
(57) {

Afr=r Af tang B.

QOnpaspe cnenyje
tang 7,
AL~ tang p—tang t,

58) tang i tang ©,

o= tang B- tan'g T

CTage nu CE& y OBE jeAHa4yMHe W3pasu (56) u (46), TO cy
TpaweHa MOMepatbd papelena. Mpu Tome je A03BO/BEHO, NOWITO Je
v BeoMa Majn0 npema jefHHunM, 4iaH v cos? & y (56) 3aMemapuTH,

na ce goouoa

v €05 20 .
- LAY
{ as 1-—v oS 20
59 | v sin 28
| AT rees 2 Y
Vi oBRE C& MoOXe qaaH v CoS 28 npema jeRMHMLK 3aHEMapWTH,
na je saro
| as v cos 20 . Ad
(60) | an=rvsin2d . Ad.

Y roptblim jeadaurHama Af je mepeno y ayuroj, a Al y na-
HeapHoj mepd, Habena nomepatka CHanRor noxprBaya npema npeo-
6nTHoM enuncoudy pedepeHunje Tusy <& Camo oHOr m?punmaz{cxor
npeceka TOT -enuncoMpa Y ‘Kojem NexK Moa poTauuje 3emibuHe ;
w33aH TOM MepwanjaHa Gusajy ropra nOMepatsd (BE Makbd, na n-
wuezagajy y HODMaIHOM mepuakjaHy caceum. Ta cy Tnomepana,
nakne, dyHKumje reorpadeknx  KOOpAHHATA @ H Wy, uau axo Ce

CegyNEPHA NOMEpithd 3eM/LIINE oo 57

OrpaHUYHMO CAMO W2 CROMERYTH FAABHU npecex, GyHkuuje nonapHe
avctanunje 4. fpu Tome mama Beanvune AL x § mepurn y npo-
THBHOM CMECNY, TAaKO A4 NON POTAUWje NEWH y YeTBDTOM KBaAPAHTY
on & kenocpepHo ucnpen O = 360°

Hanpesawa koja HacTajy THM NOMEDPAHMMA Y CUATHO] JhYCKH
3eMBMHO), MOTY C& M3PadyHATH Ha OBAj Hauhh, npu uemy hemo ce
OfET OFPAHVYMTH HA MEDPHAWJAH MAKCHMARHWX HaANDEsaiLa. Jamu-
CHWMO fa CMO AYH TO0ra MEpPUAMjaHA UCEXNU MPYFY cHana Koja vma
IWHPHHY, MepeHy HODMaNHG Ha Taj MEepuawnaH, JelHaKy jeAuHuLHM, a
ae6mudy D, ma Ha Ta npyra noudtbe Ha NOMAapHO]  AMCTAHUMM O,
a cppwaea Ha nofapHoj AucTanuujx 9, To ke ce jeman kpaj Te
npyre ycnen aedopmaunje rbeHe nognore nomepuTH 3a raf, =
=vrcos20,A%, a gpyrn 3a rAE. = vr cos 20,Ad npema exsaTopy.
MpeoGuTHa pywwuea npyre 7 id0,—38,) ypehahe ce, pakne, 3a
r(Ag,—AE) =vr(cos 28,—cos 24,) A+, Pasmepa wuameby wncre-
3€1bd 4 TIPBOGHTHE RYIKVHE jefHAKA je

%{ _ . cos 2662#%05 29, AG
2 1

Buea nu pasnkka uamehy &, u O, cae mawa M Mara, TO

ce p06K6a '

c0$ 20,—cos 20, 0

lim —%COS 28 = 2 sin 26,

Bg == 8 =3 62_61
Ha nonapHom OT‘CTOjaHay 6, no6usa ce, pakfe, osa pasmepa
ucrelar-a ’

Al

(61) S avad sin2s.

Apema Xyxomom 2axoHy, MOCTOJM 0BA jeAHAYMHA

. Al Ag

[  E
rae Ac 03HAUABA HANOW. MCTE3aHa, 4 £ MOAY0 enacTHunTeTa. 3a-
To ciiepyje

(63) . - . As - 2vEAY sin 26 .

OBaj ¥3pas (PETCTAB/LA HAROH MCTE3AA MPOY3POKOBAH ¥
cuady mpouecom npuaarobasama. Y npson M Tpehem xKpagpaHTy off
8, Taj je HATMOW MeraTMBAM, T. j. OBEE CC 110j2BbYjy GhAe NPMTHCKA.
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Maxcumym cura #CTe3ara HB{:Taj'E kog 0=135° u §-315% a
MAKCAMYM CHIA NPHUTHCKA KOR §=45% u 6=225%

Ha chavgaH HAUMH, HANA3W Ce. fa ¢y Cuiie CMULara npoys-
poKOBaHE NPOUECOM npunaroBagama NPETCTaBbEHe NIPATOM

(64) At = 2vGAS cos 26,

rpe G npeTcTasma MOAYO CMuUAA, 32 KOjM Ce MOMEe CTaBuTH

5
G = ﬁ E.

XOpU30OHTAIHD TIOMEPAE CHANHOT MOKpUBal2 npema npeo-
GuTHOM eaunconay pedepeduxie, NPercTaB/beHO N3PA3OM (60), se-
oma je mameHo, jep je v mand Gpoj, na [OCTHXe cgmo 300-TK
neo Momepatba TOP ERAMMCOMAA y 1HEeras HOSH .l'IOJlO}K'aj. Ta nome-
pata Teky TOAMKO Cnopo na &y fnedopmaudje CHANHOT NAAWTA
SembHHOR, KOja DHA A3a3neajy, OLETHO Matea Herd npomede Tor
MOKpUBaua, M3A3BAHE 33 Bpeme TUX AYFUX WHTEpBana FeoNOWKHM
cunama. 3aTO CE MOXE TEPAUTH Aa Ce npouecoM npynarojrsara
cvanna Jby(Ka 3eMbuHAa HEOCeTHO necpopmw‘me, and ce 3aro no-
Mepa no YHYTP2LIheM eanficovay pedepernnje. Mo o6paTHO: npn-
HeApOMEhEHOM O0AUKY cuante JeyCKe, nomepa ce non pedepeHunje
W3 CcBOFA CTAPOr MOAOWKaja y HOBM, & THM ce Mewa_nonapﬂo on-
crojawe Tauke M sa uaHoc A%, 3ato je, saHemapyjyhyn unaHose
grera peaa ManeHocTH,

Ha Taj Haund 106MEAMO MECTO jeHAUMHA (60), (63) u (64) ope

dé = v cos 24dd,

(66) { dh=rvsin 286dd ,
 da=—2vE sin 28d3,
(67) { dr= 2vGceos23ds.

[lpu KoHadHOM MOMeparky nona pedepeHurje NpemMa TadKw M
ca MOAADHOT OTCTOjared d, na oTCcTojame 8,, Aakne 3a M3HOC
{6,—d,) noGuBajy ce cnenehe AE(DO})MZIL.JH}E ¢YanHOr MOKpHBada
cnegehiit HAMOHM, UHTETPAUNjOM TODMHX JEAHANAHE

v (gin 28,—sin 23)),

&=

fan e

(65) 1
- 5 rv {caos 26, —cos 28,) .

Cekynapia NOMEPama 3eMMHHHY NOAORA. . 39

69) { 6=vE (cus 2d,—cos 26,) ,
r=v{ (sin 28,—-sin 28,).

EKCTDEMHE BPESHOCTH OBMX BEMMMWHA nNpeTCcTaBfheHe Cy
“uapasuma

(70) Em="v; Am=TFrv;, om=+2vE; 7=t 2vG.

Xopu3oHTaNHe nomeparse £, MEPEHO Y NYYHO] MEDH, A0CTH-

1
WE MAKCHMYyM Of V: 300" parkne of 11°27”, na mema, Kao WTO

cMO Beh cnomeHynd, MOWTO je 3a TO NaMeparbe NOoTPEGHO OrpoMHO
BPEME, XOPU3OHTANHY XOHPUrYypaUUjy KOHTHHEHATA Mare Hero
WITO TO YHHE CeOROLUKE CUAe 3a TO UCTO BpeMme.

Maxkcumym BepTUKanHOr nomepatba NPeTCTaB/beH je, ako r
3ameHumMo ca &, u ynortpetumo (24), ca + (@—c). Taj maxcumym
jegHak je, Kao wWTQ €& MOpAAd W O4eKUBATH, pa3fHum wusmeby
EKBATOPYUANHOr M NOAAPHOM PAnUyca 3e€MbHHOr. Y3memo nu y o63Hp
aa ce xuapocdepa Jemme o0aMax npunarohasa HOBOM TIOAOWAjY
noha porauuje, Jok 3em/ba cama YMHH TO TeK Kafa jé Q0CTHrHyTa
jenHa ussecHa pasznuka Ad - 8,—6,, To ce modwea nomohy (68) 3a
TAaKBE TPAHCrpecHje OQHOCHO PErpecuje mMopa 0Baj W3pas

(71) | taj:r—;[cos 28,—c0s2 (8,+48) ],

rae Ad npeTcrasma ouy norpebdy paanuky., Kako je Ad csakaxo

.Mano, TO je

cos 2((5'1 - Ad) = cos 28,4 Ad d_c%g_zé}t = c0$ 20,—2A4d sin 24, ,
Ma jakne o
(72) 7 F=<rvad sin 26, ,
TJ );~h1a]<CHMymy |
i= :I—_rvAcS..

(73) )
Takee Tpaacrpecwje, mepete BEDPTUKAIHO, 34BUCE, OaKie, OL.
gesnunHe Ad. CTABMMO AM 32 MCTY MAKCHMANHy BPEOHOCT aMMau-
Tyne nosa uHepusje, Koja newu Ko 47 maxme, y Ayynoj mepw,
kop 0,00164, to poGupamo ca r=46,371.000 /m

t=-4 35m.



M, MuasHkonih
G0

Hopmanty, OHAROCHO TadreudjaiiK  HAMOHU, W3A3MBAHA np:—
! . . ”

Lecom npuaarohasawa y CUaNHO] TbYCKY 3es/bHHO), moryk nfoc*rgw
. | = cm?, a

auaTHe BeduuAHe, jep je H. np. aa newvap £=2380.000 kg "

2
— E.
3a rpaHdT E =300.000 kg;‘cmg, noK <& 3a (G moNe CTaBuTH 3

Ha Taj Hauud cnenyjy 3a Hopmanta Hanpesawka M?\I(CHM&;HEQ;(;)EEC-)
wocTw on 500 ac 2000 kg,"cm'*, a 23 TadreHuKjanda neﬁHa o
800 kg/cm’{ Na G ce aoWA0 o TaKBUX Hgnona, rl(;'rpe i
OUpONMHEK HHTEpBany ppemeHa. Ho, Bama umMaTh y BUAY A nja groer
WOCT KaMetbd npema cuaama mc;esarba ae::anomwa:pe;z;m a0 ¥
u HyKoTHHe Beh NpW Mars ;
e go\?., ;{72:};211;51] z);msnux gca uHepyuje npU NpOACHAOUEeM m;zi
pegﬁengquje. f1a 64cMo npofnem nom;pa;e;::;1033;;21;::»1;; h::‘m_
: W dopmynucaTy, na 3aTH - aso-
r:s;sr:T;: je?mg }r’lpeTXOJlHO nuTame H TO!: KO]H. ke r%oenifa;e;jo
ysetTy rnasHe 0Ce uHepuuje kaga non ereq)epeﬂun]e p\o.
eoTO HWCNOL CHANHE JbYCKE.
npom;if::nowhlmo 4a ce npouecom npunarojasarea ‘f‘e h;i‘r:a :0;‘
puzoHTanHa KoHpUrypaumrja cramsor NOKPYBAYZ, T.;.M(;menﬁ) -
mekyco6HH NONOWA] KOHTHHEHTAAHWX CaHTH, na 5;;,“( o s
noKpHBEAY CMATpaTh K20 HEMPOMEHBYR Y ca‘owte enz;e Konuse
oH ueny 3Jemy HIH 640 nouenan y nojefute p,ﬂo ; AHMX o
RECKPWNITHEHE TIPHPORHE nayxe ¥ CTabY Aa Npywxe oiﬂﬁcm o
paraka o TOME KAKC Ce Taj NOKPUEAY MEerbad ¥ rlp.H oy na
FUHO] yered [EQAQWKAR cuna, OHfA HWWTA HE CTOJe oy
ce W Te NPOVEHE, MpH NpOYyYABAKY ce_ncynapunx rlom1 pOMe‘ruwmcw,l
yamy ¥ o63up. [IpeTnocTaskaM KOy ¢cmo 0 He::apHOBHLUTe e
KOHTHHEHATZ yuuHmmﬁ,_He mncx;npz;;:akizﬁn:?;zrrz roswTe
Teopuje nNoOM .
;:Bpf:gz?expa?emm EeJTo saucta GuTH .cnyqaj, n: nOKax[:e::aia;
ce TIONOBH 3eM/phHW cekynapHo nomepajy, OHRa RC T: a'p o
nonopa GuTw joul W3pasHTH]E AKO C& KOHTHHEHTH noMepajy
npemaﬂn?:}xﬂ—c’ je na hemo MpH pewianalby MOCTABBEHOD npoBnrema
noc-ryﬂ::ﬂy«J Ha Taj HaynH né hemo Semmpy pawiunapyTH ﬁoﬁ;i’rz:z:
rnaBHa 0end, y tbedy HYBPLTY CHaNHY JLYCKY M Y rbﬁe::e ROt
bayvnandy jéarpy Kojy Hemo, TOLWTO 0CTAaRE gco e
Koju Aewe HCOOoA crmé He fonase oppe y 003up, N
cumuHon jezrpom. [owTo je Ta mopgna u3spulexd, BaJb; pasy”
o MAMAHTE WHEDUMIE CHAJHE JoYCKE ¥ OHe cuMuHe jearp

=

Cekynapra poseparma 3eMMiHEX auaosa, 61

3MpOM 3roAx0 oialpaMiy 0Ca, Na 0HAa, CYNepnoswuUMjom, oape-
AMTM TAABHE MOMEHTEe W [AABHE OCe uHepudje 3emibuHora Tena.
Mpu Tome Bama umatv 0BO ¥y Buay. WTo ce Tade mOMeHAaTa wuHep-
uMje CHARile JoYCKE, HHje AO3BOHBEHO TE¢ MOMEHTE MACHTHPUKOBATH
ca OHMMA KOJW c& noCuBajy aKo €@ W3payyHajy MOoMeHTW came CH-
anHe JoyCike, Hera Ba/ba MOR thAMA Pa3yMETH OHE NpPOMEHE Koje
Hacrajy HAa MOMEHTHMAa CHMWHE je3rpe kaja (e W3 Te jesrpe, orpa-
HAYEHE YHYTpPaWkHM enrncongom pedeperuyuje, uansoje penosu
CUME NOTHCHYTE CHAAHOM JbYCKOM, Na 3ameHe

CHANHWUM  CarTama
KOje BHpE W3BaH TOra enuncouaa.

[Mpu M3pauynaearby THX Mome-
HATa WHEpUMWje MO3BOJGEHO j& 3a paawyc 3eM/be Y3eTH HeH CpPefibh
NONYNPEYHHK 7o, JED j€ CHaiBa JbyCKa, 0COGHTO KOMUKO OHa OBJE
BoMa3u  y 003HMD, TONMKO TdHKa A2 Y4YHibéHa cy(CTUTyuw#ja He
MeHa peaynTaTr pauyHa. M3 Tora pavyHoxor ynpowkewa He Tpeda
pasymeTn pa ce 3emMpa cMmaTpa Kao Kyraa. Ho moryhe je To
ynpowheme M reOMETPUjCKA WHTEDEPETHCATH, NA CMATPATH CHATHY
FBYCKY Ka0 JOATY, HO OHAA Bal/bd 2aMHUCTHTH Aa je HejepHakocT
mMomenaTHa C n A oapskana pacrmopefom

Maca Yy YRYTDAWMOCTH
3emsbe,

Tox pauyHna 6uke, gakne, oBaj. [MONOKMMO Y UeHTap 3embe
MoYyeTaK OPTOTOHANHOP KOODAMRATHOr cucrema X-— Y —2Z tako fa
je merona oca'Z HanepedHa npemMa Cafjamem CEBepHOM Mony, a 0ca
X npema npeceky T'punuuror mepuaujaHa ca exsaTopom. Taj Ko-
OPAHHATHW CUCTEM Hexa Oyfle YBPCTO BE3aH C2 CHANHOM JbYCKOM,
AAKIE CA CafarbOM MPEXOM MepHIMjana # YMOPeAHWxa, Kojy 3a-

© MMII/BAMO YPEe3aHY y KORTHHEHTAAHMM DOYaMa, Nd Hexa y4yecTByje

y <CBAMA MNOMepamuma -cHaine Jeycke., laga Ou Ta ssycka 6una
CEYTle KOHIGH3Wpaha Ha TYCTHHY Qg CBOje nogaore, oHga G4 3emspa
fura orpanruueHa yHYTpPalWmbum ennncougom pedeperyunje. Momentu
uHepuuje ¥y TOM Cnydajy Heka Gyay oznavenu ca A, B, C. Youumo
cafa NPOM3BOSLHY BEPTMKAAHY EBAEMEHTAPHY NDU3MY CMAfHE /byCKe.
Basza T& Dpusme weka O6YAR jepHaKa jJeRMHMUM MOBPLINHE, H.eHa
maca wexka oOyfe u, Heka S SyAe meHo TewuwTe, a A Texuwre
NOTHCHYTE CMMe) X, ¥,z Hekd Oydy KOOPAMHATE OBE MOCARAME
Tauyke. Kaga 6u cuan 6u0 KOHAeH30BaH, Kao WTO je Hanpen pe- -
MEHO, WA TYCTHRY @, OnAA U MOMEHTH WHepUHje N MOMEHTH je-

BUjauuje oBe enemeHTapHe npusme o6zupom Ha oce X, ¥, Z Guan
{IPETCTABREHH M3paivma

74) { Alycp (V42D Al mp (427 Al =p (B4,

A= =z i AA,=pax ;A = uxy



62 M. Mlilliliﬁ'i)iill'h.

YaeqnMmo MECTO OPTOTOHARHMX fonapHe KOOpPAMHATE, TO }&
(75) X =1, COS ¢ COS P y=rycos @sinil; z2=rg S0P,

na 3aTo 3
Al = prt (cos? @ sin®p+sin® @); Af,=prt sin* e+
2cos? @ cos?); Afy= wroZ cost g,

(76) AA L =pr? singp cosp sin ;. A, =prtsing cose cos b

AA s = pro? cos? ¢ sin cos .

JaMHOIMMO CAfA A2 je YO4eHa eneMeHTapHa nNpu3ma Bpahe::
Ha CBOjy HOpMaNHy [CycTHHY. Tume he ce TewWWTe Mace P J.J.:}be
wa monoxaja Ay nonowaj S, na Kako J¢ n?ebycoﬁﬂo OTCTO;]wEHa
THX naéjy Tauaka JesHaKo Zp, TO PE3YNTYJE W3 Tora TPO
FOpHLHX BEANYAHA, npeTcTaB/beHa W3pasuma oGnnKa

o0l . DA
dro  Of

Cuanga caHTa Koja néww Ha enemenTapHO] F‘IOBDLLIHHH (27)
npomennhie CBOJHM NpPHUCYCTBOM, MOMEHTE WHepuMje U MOMEHTE
)
OeBHjaunje KOHIEH30BANE mycke 38 crepehe M3HOCE
( dly=2pr’z (cost sin® Y +sin® ) cos ¢ do AV,
(77) df, = 2predz, (sin® @ - cos? @ cos? ) cos ¢ do db,
df, = protz, cos® ¢ do b,

) dA | = 2prdz, sin @ cos® @ sin do 4y,
(78) dA , = 232, Sin @ €OS* @ cos W dp ay,
dA , = 2pre°2, cOS? @ Sin W cos v dep dilr

HHTgrpucal-beM T'Opl'bhx Hapaaa LI.l'HpOM yene nt.)BplLlHH:I 3]12:1;
uHue pobusajy ce seanuHe 1, 1y, I, A, Ay Ag xoje Baﬂ.: a0
MmomMeHTe cHanHe JbYCKE CTABHTH y pauyn. Kap cy wa .Za] s
ofpeheHe BENHUKHE fu A oume je mor\?eua‘r HHepuH_\s e
JoycKe 06aMpOM Ha TMPOH3BOLEHY OCY @ KOja MpoNa3n Kpo I: :
Jenmme ¥ KOja 3aTBapa ca KOOpOWHATHMM ocama yriosa ¢, B, Y,

ﬂpeTCTﬂBﬂ:eH vapa3om

CexkyaapHa noMmcpaka 32abitHHX 104084, 63

Q=1{ cos® o+, cos® B4/, cos® y—
(79)
—2A,cosBcos y—21,¢c05 vy cos a—2/1, cos & cos B.

AKO Cy X, ), Z oproroudande, a fo, ¢, monapHe xoopadnare
QHE TAYKe y K0j0j oca ¢ NMpogupe 3em/bUHY MOBPLUKHY, OHO2a Je

(80) Xm [, COS ¢, y=rCO58,;, z=1r,co57Y.
M3 (75) u {80) cnepyje
(81) cosc=cospcos¥; cosP=cososiny; cosy=siny.
Crasnajyfiu oso y {29) mosvea ce
Q =/, cos® g cos® V+1, cos? g sin? Y+ /, sin® p—

(82)
—, sin 2¢ sin W—A1, sin 2 cos ¥ —/1; cos® ¢ sin 24,

Ceakoj Tauxn 3embHHE MNOBPWAHE OECOBapa jeaHa ogpebena
BPERHOCT €, T.]. MOMeHAaT uHepuuje oG3upoM Ha OHY 0Ly Koja
NPOAa3H KpO3 TY TadKy M Kpo3 UeHTap 3emme. Tako Ham 3em-
JsMHa TNOEPWHYHA NPeTcTasba nosbe ckanapa Q.

Youumo capa jezrpy 3emmuHy. Monrapua oca, T.j, 0oca makcu-
mansor MomeHta uuepuwje C, Te jearpe nmoaymapa ce ca poTauu-
OMOM OCOM elHNCcoOMAa pedepeHLMje; OHA HeKa npoaupe 3eMibUHy
MOBPLWIMHY y Taux F koja uma xooparHaTe @, u V,. To je oHa
TAYKA CHANHOT MOKpPWBA4a HCNOA Xoje newM cepepud non pede-
peduuje. [lpyre gpe oce enuncovpga pedepeduMje CTOje HOpManHo
Ha 0BOj npsoj, a oarosapajylivu MOMEHTH HHepUKje Heka Oyay oaHa-
wenu £a A v B. Momenat unepuuje T cumuue jearpe, o63upom Ha
NPOM3BO/BHY OCY KOja NPONasn KPo3 ueHTap 3em/be, @ 3aTpapa <4
KOODAMHATHUM OCaMa YrIoBe Gg,Bs, Ys, MOWE Ce WIPAUyHATH U3
omwTe jegHauuHe (79), y-x0jy Baba CTABUTU 3a [y, [o [y BeMMuMHE
A, B, C, a 32 A1 AsAls wyay. Ha Taj ce HaunH po6usa

(83) - T=Acos®cas + Bcos®B; + Ccos? ys.
Ho xaxo 'jé A =B, ‘a4 ¢em TOra,
. . cos® 5 + cos® Bs +cos® ys ~ 1,
TO ce pobuza
_(84) Te=Asint ys + Ccos? vy = A3-{C—A) cos® vs .

Ceaxoj i‘aq_rcn 3em/bHHe MOBPIUYHE OLroBapa jemHa oppehkena
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EPENHOCT 04 1 Ka0 MOMEHAT WHEpUMje CHMWHE jearpe 0G3WpOv Ha
OHY OCy KOJa nponasM Kpo3 Ty Tadky M Kpo3 uenTap 3embe,
Mpy Tome 03HAvABA Y. OACTOjaILE YOUBHe Tauyxe af noia pede-
peHigMje Mepeilo y AY4HO] MEDH, HE3ABMCHG 0f OpPHjeHTaumje raap-~
HOF Kpyra f10 KOjeM €@ OHO MEPH HZ 3eMLKHO] NOBPLLHHM.

MoMeHaT WHEpLHje CHMMHHEe je3rpe H CHANHOM MOKpHBada 063H-
POM Ha OCY KOja Mpefasd KpPo3 youyeHy Tauky 3emibdHe (10BpUHHE
¥ KpD3 UEeHTIP 3emibMH NPEeTCTaBbEH je W3Pa3oM

(85) /f=T+Q.

Capa hemo fa ORPEAMMO NON WHepUUje UEROKYNHE 3emibe.
Taj he ce mon, Kao WTO Mo Bupedd y § 3, HanasuTH y Heno-
cpegHo} GnvisMHK nona pedepedunje. MNonowumo nu, kao wWro je
yuutbeHo ¥ ¥ § 3, Kpo3 Taj AON TaHreHuwjanHy, paBaH Ha 3em-
JbMHY NOSPLIMHY, 3 Y TO] PABHN OPTOrOHAAHIK KOOPAHHATHH CHCTEM
£—n, Kojera noOueTaK REWMW Y noAy pedepeHudje w kojera oca £
TaMrHpa cafarb¥ MEepHAMjaH KOjW npomasM Kpo3 Ta] NPOWUSBOMLHYU
nosoxxaj nona pedepenuuje, TO he ¥ TpaKeHw TNon WHepuuje fe-
watH y Toj paerd. O3Ha4MMO ca 4, M @y KOODAWNATE TOra nona
063MpOM Ha Halll KOOPOHHATHYM CHCTEM, a ca 1 M | jeanHuvHe Bek-
TOpe TOra CHCTeMa, TO j& BEXTOp NOAOXKaja nona uHepuuje 063u-
pom Ha nof pedepedunje, pakne aHoMmanwja noma MHepUMWje nper-
CTap/beHa Hapazom

(86) a=a,itaj.

MMon wHepumje wanasuhe ce onge rae J (&, n) pocruzara csojy
eKCTpeMHy BPeaHocT, 3007 Yera heroBe KOOPAWHATE &, W d; MOpajy
aanoeeibuTH cnenche jearaunse

0/ (£, x) 9/ (¢, n)
(87) { =0; }=o,
%. }E - 0 Jl % =
== g N == 0y

unk, yaumajyhn y 063up (85) n jegHocraBHuje nucano

OT(a_p__az) i oJo; (Elv a;) 0
T 0 on
) ] Q_T (f_z_n ) @ 00 (a5, @) =0

an i

i

[lowTo ¢y @, M @, BEOMA MA/NEHE BEAHUKHE, TO je

Cexyaapna noxepaia Jesiunnny noaoeg poTatHje, 65

0T (ay, @) _ 0T (0,0)  0*T (o, 0)
(89) I
9T (a,, @) _ 0T (0,0), &*T (o, 0)
dl'i [jl'| " _a;}T = '
99 (2, @) _ 00 (0,0) , %0 (0, 0)
o0) oF - s oF G
OQ (_c_z_‘li a’_’): 99 (Ol 0) <8 020 (01 0)
dn N

Kako je, npema owvome wto i '
] . 0 je pedeno, OF = rdy, : O =
TO J€, aKo «kooppuHaTe £ u n m $ Ys;0n=roys,

EDHMO ¥ AyuHO] mepm, T. | -
BHMO =1 0§=0Y i On=0y.. T ' . J. cTa
anp (84) ' s O =0Y, aKo roGueamo yzumajyhiu y og-

27_”_07‘ or
3% _5;]_ 20_}’_5 = —(C—A4) sin 2ys,

0*T 9T T
08 T Bt~ oyx T2 (C—4d)cos2y,,
8

RaKNe 32 §m=n= v, =0

970,00 _dT,0) _

=0,
(o1) 0§ o
8*T (0, 0) __ 9T {0, 0)
0 T o —2(C=a).

Momohy (88), (89), (

—2(C—A) a, + "Q%» ay’

90) notueajy ce oe jeaHauYMHe

(92) - “ | 3 .
. - l '_"Z(C*—A) a2+ aQ (g[;: az) — 0,
Uay : .
£y 00 (0,0) 2
2(C—A) a4+ 2210.0) | 0°Q (0, 0
| e 0F og =0,
(93) °
—2 (C_A) az_f_ d&o(r?_’_oz -+ @ar%_oz 2, =10
- Mz (86) u (92) cnenyje

" laace :
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-

1 00 (a,, a,) L o0 (a,, 43 i}
O ¢T3 ca) { o¢ |

T. §-

‘ N
{95) =3¢ grad Q (a,, a3}.

Jepnaunne {86) # (93) Rajy

00 (0,0) 20 (0,0)
(96) a=- 0%2_0 0" r A'?ﬂo@ 0"
2(c—a-TO4@Y 2(C—A- "5

3Gor TOFA IUTO JE CHANHW NOKPUBAd BEOME TAHAK, @ CeM TOr4

Zq
7 — ergBe AelrbUHe, MOry
nonasv npema {77) y 0o0G3up camo v TH [E0 tb it ,

; a ce poduea
ce y MMeHATERKMA APYIH 41aHOBRY 3ademapuTy, (1 il

1
(97) o= sic—A) ¥4 @ (©,0).

Yropehewe H3pasa (95) w (97) nokazyje aa cmo 36or Tora.
WTO je G BeoMd Mana BeMHduHa, rpagueHaT Yy HE3MHO] Kpajmo}
rAUKH 3AMEHHNN [PANMEHTOM Y tb@HO] NOUYETHO) TauKH.

Kako £ ¥ 1) MEPUMO y RY4HO] Mepu, TO je
dé = —dy; dn=cosp d¥,

4 MOUITO CMO KOOpAWHAZTE nona pedepeHumje O3HAUHIM CA Py, Vo,

e 90 (0,0) 00 (9o, V)
(98) AE 0 O !
00 (0,00 _ 1 20 (poVe)
(99) T oy . cOsi, o

Momohy (82) mory ce KOODAHHATE a, n a Bem"opa a ogpe-
OUTH 32 CBAKH ronosaj nona pedepeHuuje. Tume j& MOLE BEK-
Topa 4 jénuosﬂauHo oapebeno, a nocTas/mbed npoGnem peLieH.

§ 6. CeryaupHa nomeparea POMAYUORUX no/m@a- Bem/og.
TowTo cy CBY NPETXOAHH fipodnemu pELUEHH, Mor){ ce jegHa4vMHE
A MONORA pOTAUM}E 3eMbEe U3IBECTH HA 0BA] HAUKH. Pota-

KpeTak
fp¥ M30CTATCKOM Hanerarey KOHTHHEH-

UMOHO KpeTarba 3emMbrHO,

n0ms PUTALH]E, 57

CekyaapHa noMepamha 3eMEHHNY 1

-TANHUX 71043, OKAPAKTEPH30BAHO je Ca TPWU KAPAUHANHE TAUKE:
“TpeHYTHAM Noj0M poTauwje P, norom nHepuwje T u monom pede-
peHuaje F, npu vemy y3umamo y oG3Mp CaMo CeBepHEe Of THX NOo-
ioBa. 1e Tpm Tauxe TONMKO <y HaGAW30 jegHa JApyroj na je Aos-
BO/BEHO Y38TH Ra TE TPH TAauKe JeWe y TanreHuujanHa] pasHu
SemsmbuHe NOoBpuIdde Koja Tpoaasuv xkpoa non pedepenunje. Opade-
PHMO Y TOj pasH# noueTHy Tauky () KOOPIMHATHOr CHCTeMa, BE3a-
JHOP €2 CHANHOM LYCKOM, na o3nauumo ca D, ], S sexrope nono-
waja Tauaka £, T, F. Porauvonn non onucyje, cem axo ce He
NOZygapa ca foNoM UHEpuwje, OXO0 0BOF KpYXHY nyTawy. Kaxo
-0BRE, MAe Ce pajM 0 CexyAapHuMm KpeTarHMad nona poTauMje, He
'MOpaMo BOAMTH DauyHa © eNaCTHUHMM OcUWRaunjama 3emMsuHor
Tena, TO je speme odunaxema NMONa M0 TOM KPYTy jeqHaKko ajne-
[POBOj NepHonn

(100} Ty= =",

FAE T NPETCTAB/LA 3BE3NaHM [aH.
Yrnosda Op3uHa TOF2 KpeTasba NPeTLTas/beHa je u3pazom
_2n

(101} ko= 7

QadauumMo ca U BEXTOP Ronokaja Tayke £ 0063vpoM Ha Taywy
‘T, a ca ! jeAwHMYHM BEeKTOP KOjU CTOJM HOPMANHO Ha paeaH F 7P,

_-TO je 6p3nHA POTAUMOHOr NoNa NpH TOM KPeTamy NpPeTCTasbeHa ca

(102) pp = k [Tr].

LlenTpndyrante cure, oppeheHe nonom poTaduje, Tewmuhle aa
BemM/BHHO] Jearpu, MOMYCT/RWBO] .[peMa BEKOBHHM CHAama HaType
-0Ha} OOGRMK TpK KOjeM MOA Te je3rpe, gaxkne ron pedepeduuje F,
‘naga y.nonm P potauuje. Ta Tewrba mowe O6WTR Tako cxsakena
ma non pedepedunje S Guea npusaaded og nona porauuje P,
iBugenu cmo y § 4 na ¢y cuaé npunarofasarsa nponopukoHanHe oT-
CTOjaly POTAUMOHOr noaa of noaa pedepeHuuje. Kako ce TO [ipu-
narohaeaw€ BPLWK BPAQ NONako W y3 casnabusaibe OTHOPHUX CUiA,
~'ror‘jr: ofipaBRAaRa npetTnOCTaBKAa fAa je 6p3MHa npunarobasatba nona
‘pedepédunje npeMa mony poTauMje NPONOPUHOHAAHA OTCTOjatby
TWX ABajy Tavawka. O3HAYWMO JH, faKkne, OHy Gp3uHy ca D, a ca |

-
BeKtTop FP, 1o je
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(103) .

CrkanapHu xoeduUmreHaT % KOju ce OBAE RNOjaBibyje, Hexa ce
aope KkoedHuUHEHTOM apuaarohasawa, Kanpa 6u 3emmuHa jesrpa
Guna MNQTOYHO KpyTa, oHAA Ou G6wA0 “=0; y CTBapu ke » GuUTH
jeaHa BEOMA Mana BeAWuMHa. !

— .
Bektop F7T npercTaBma aHOManujy noja MHEpLKje a, na 3aTo
MocToje, NPeMa YBENeHHM O03HAKaMa, OBE jefHaudHe

I [=a+4r,
{104) R=-C+a,
] D=G+a+r.

MowTo S u D npeTcraBbajy BEKTORE (010Waja nena pede—
penuuje OAHOCHO nofa poTauuie, To,

ds

(105) dt =0

npetcTaska Opaudy nona pedepeHuuje, a

a9
{106} g ="

Gp3MHY Noia poTaupje’ 063WPOM HA HAW KOODAMHATHH CHCTEM,
pesaH ca CHalHOM JbyCKOM 3embe.

Nudepenunjaunjom wnzpaza (104) no Bpemeny { Kobusajy &
oBe jeénHadHHe

it dS | da
(107) ar dt Tar

. 4D 43 . da . dv
(108) E—E'F-a?-f-a,

T. j. 360r TPETXORHHX jejHaunHa

a8 da
(109) gy ToreERt o,
N de . . da
(110)‘ a-t_k[!r]——ft(a+r)-a?,

BenryuHa O Méba c¢& camo CekynapHo, a To MES'i::al'bE TeYe

o Ceﬂrnapﬂa_nfmepama 3eMBHHHY nosona pofaudje. 69

H:OHHCB.HO cnopo. 36or Tora ce Mpit M3danawewmy

PEWELA roprux jegday

S JERHAYMHA, @ MOXKe cMaTPaTH Kao ko
dar

TePUOTHUKHX
HeTadTa, T. j.
0. Ha Taj Haupn L0GUBAjy OBe jegHaudue

) LI

' dr
(12) dr = Fll)—ur—za,

Mon
QDMEHTHLU&::MMO Yy Tauky O novertak KOOPRUHATHOr cuCTema x-v,
DA MO ocy_.x TOr CHCTeMAa fa Gyne napanenda ca BEKTOPOM
YMMO ca I ¢ I JEAHHHUYHe BEKTODE Tora CUCTeéma, ca r,,
1tz

fipojexkumje BeKTODa ¢ Ha
KoopanHathe oce, ca R, R, npoj j
, )
sekTopa R, a4 ca a MORYO BeKTOpa a, T : e POJRRLe
’

0 je
[ veridrg, -
(13) R = Ri+R,,
| aai
Karo je
L
Mi~lo 0 1 |=_risrg,
| o0

TO: C& MECTO BEeKTOPHeNHMx j :
_ audepeHumjanux |
{112) Zobueajy ope cKanapue - J feanauma (110

) R,

(115) , _Z':éz =,

L11e) % ;—kf;—%rl—za .
17y 37’3 kro—xry

- Audépenunpamo nu MocnenH-e pee jegHauune o f, TO pocu-

BaM0o, NMOWTO ¢ g Hnia_cma'rpai'n Ka0 KOHCTAHTHO.



M. Munaurosnh. —

d2r‘ - é& dr2 — 0,
a tra

(1 1’8) dzl"g k. drz = 0.
CMAE T

j UMo
Ja GuCcMO HAUWH wyrerpane roprmux jepHaunHa, CTAB

. nE
{119) ry= Cight; ra= o™ ‘

rpe Cn Ca ™ o3nauasajy Ko
() C,+kC,=0,
{ —RC, (W) C,=0.

HeTanTe, OHAA ACGHBAMO nomoky (118F

(120)

ourOBUTH jEAHAYMHE (118) ako fe"

Mapaan (119) mohiv fe 3an aKa Hyﬂ”, ﬂaKnek

jend
TepMUHAHTA koeduunenaTa 04 C, v C, byne jen

(121) (A2 +he=0.

ik xRk, 02
Osa jemHauuHa MMa ABA KOPEHZ, »= —ntiks ,

ke 3aTO WU3pasH

— ot ik — okt - ke
r;=A+C1E At +C2£

C — + (’ — wf— fkt
T B ae F fkt ‘ 2 - s
Cz Ca, C‘ ﬂpe|C[aBJbajy KOHCTANTE, 3a/0BOJb T

1

y Kojuma A, B, Gy, pasuMa MOMEMO nomohy ajnepo-

Takohe jepHaqnHe (118): Tum 13
pHx 06pa3aLd AATH 083 o6AuK _
| row Abe— M{C, cos kt+ C, sin k],
1
(e J\ ro~ Be™ M [Cy cos ht-F C, sin kt].
(116) w 117), v 3aXTepaA]MO Aa potmsere jem-

QBO
Craskme Y e, TO A0GHBAMO

HayuHe OYyAY BAEHTHYNO 3aR0BObEH
.&2 kx— .
Am— gt B-agpf
(123)
Cy=—Cy Ci=Ci

Ha Taj “HaumH nodnaaﬁo MeCTO JeAHaUMHA (122) ose

CexyaapHa nomepatba 3eM/LUNEX ROAOBA poTallmje. 71

l Fy= —F-_?-Ef?z:ﬂ.a-}—e_ *E(C, cos kt3-C, sin ki),
(124) '

l Fpm — xzikzxa+g—""(cz €Os kf+ C, sin &f .

Osuma jepHauMnama oapebeHo je kpeTawe noaa poTauuje
OKO nofa uuepuuje. Kperare npyrHx asejy Tavaka, nona uHepuuje
M nona pedepedHunje, Haku Kemo Ha oBaj Havwn, Cmarpajyhu a
KA0 KOMCTaHTHO, noGueamo nomohy (103) u (105)
a8 d4dS

Llto 3naur ga ce obe Tauke kpehy uerom Gpanmnom v, O3Haukmo

Cé Vi ¥ V2 KOMNOHeHTe Te (p3udKe napanenHe KOOPAMHATHHM ocama,
To je :

AR, _dR,
(126) V,—-H—t—, V.Z——a?—,

gaxne ador (114} u (115),

(127) YA,
V= lp.
Crasmajyhu y ope jeaHavune wzpaze (124) pobusamo
'3
[ TR W xa+xe — M (C, cos ki +.C, sin kt},
(128)
- k=

Vo= — o, g3 etxe T {—C, cos k- C sinkt} .

Koeduunenar Vnpi&narobaaat-ba % ‘BeOMa j& ManeH npema yr-
[OBHO] Gp3uHU Kk zjnepoeor kpeTama, 360r uera RoOHMBEAMO MECTO
(124) u (128) ope jesHaumne , .

ry=e&" *{C, cos ki+(,sin &t} ,
£129) { o '

F 13__’! {(—C, cos kf+ C, sin &t}
e Vv, = xa-Fne~ * {C, cos ki + C, sin kt},
“(130) { ' '

vy = e ¥ {—C, cos ki+ C, sin &z} .

Koucrante C, u C, dnpebyjy ce MHuLMAaNHMM yoiosuma. Bpo-
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juMo M Bpeme OA jEeAHOr Of MOMEHaTa Y Kojenm je © mapanenHo
caa T j yKojem Tauke F, T u P cToje y jefHOj mMpaBoj U TO
HAGpPOjaHUM DEIOM, W OIHAUMMO N MOLYJ 04 ¥ y TOME MOMEHTY
ca r,, TO je 3a =0, =1, rp;=0. 3aT0 je, npema (129) Cim=ry;
C,=0, T ]

[ ri=ree” *t cos kt,

131 o
(131) I ro=ree *sin kt
v, = ng-ure™ * cos ki,
132 { _
(132) v, = wroe— * sin Af .

Capa ¢y kpeTawa Tasaxa P, T, F jennozuaudo oapehena.
Jegnauuue (131) npepovaeajy kpeérare noad poTauuje oko nosa
vHepurje. M3 Tux jeguauuna cnegyje, .fowTo je r24rt=r? rae
F 03Ha4aBa MOAYO Of I,

(133) r=ree— .

To kpeTame ciaeflyje Ha opaj Hauud. MMowTo ce koeduuueHaT
k nojasfyje y TPHTOHOMETPHJCKMM YIaHOBHMA OA (131), To non
poTauuje ofube za Bspeéme ceaxe ajaeposs TNEpPHOAE OKO MOAA
uwepuuje, and, 36or daxropa ¢ *!, 6ua meroRo OTCTOjame of
MoXz MHEDUME CBE Marke ¥ Maiwe, na nyTawa Aofusa OOAHK COU-
panHe nuHuje. ORo KpeTawe He AONA3W y OG3UD T1IDH CE}C_YHap.HOM
Kpetawy nona potauvje. TO HCTO Bamu W 33 TPUTOHOMETPHJCKE
unaHope jegHaduna (132) 3Bor 1BUXOBOr nepuoAMUMTETA M He3Ha-
THocTH. 360r Tora je

(134) vo=%a; v,=0.

BexTop Op3uHe U rapanefad Je oc X Hawer KOOPRAMHATHOT

cucTema, NoAYAapa ce ¢a BEeKTOPOM a M MpOMopuHOHANAH My je.
3aTo je ’

(135) ' D=a.
Yrnorpebumo jearauudy (97) » ysmumo y o63up ga je npu
1n360py KOODAYHATHOT CHLTEMA Heros MOMETAK 6HO NQNOWEH Y
non pedeperumje, TO AOCHEAMO

(136) V=7 gracl Q,

zu, A

e

5.

M. Murankosuh, 3

Kae jeAHayWHy KpeTaka noja pedepedudje. 3a jegHausHy nosa
HWHepuuje nobueamo 36or (135) u (95) osy

(137) Dy = 4 grad Q ((1,, ag)

e

2(C—

M2 ropwyix jepnauvHa Kpertama chefyj€ ga je 6pauvHa nona
pedeperurie OAHOCHD MORA WHEpuuje TPOTIOPUHOBANHA FPafMeHTy
nomka {3 Ha OHOM MeCTy Ha KOojem ¢e TH MOJNOBH ¥ YOUEHOM MO-
MeHTYy Hanase. Qfe Op3uHe pasnuxyjy ce, 3dor Tora WTO jé A
BEOMA MAJIEHO, HEeOCeTHO jemHda op Apyre.

3amucnumo, pakie, ga ce non pedepeHurje Hanald y nono-
siajy F, a non uxepuuje y monouajy T. Bewxrtop o jegHax je Tpe-
HYTHQ] aHOMandjM noaa HHepuuje, na jé oH seoma maneH. [Ipazay
rpaguenTta of O y Taukd £ Heka Oyge f, a npasay rpagdeHTa y
taukn T Heka Gyge £; £ ce noxnana ca npasuem BeKTOpa O, a
{ u t, aaTeapajy uameby ce6e jegan geoma mMahu yrao. Tlon pede-
peHuyje kpertake ce y npaeuy £, a non vHepumje y npasny f£,. Kan
ce npefe Beoma mafiv NyT a, nohu fie non pedpepeHunje vy nonoxaj
T, a non uuepuuje y nonowaj 7, koju nexu Ha npasoj £, M3
0BMx noaoxaja kpetahe ce non pedepeHudje nparom- £ a non
wiHepuule npasom ¥, koja ca £, 3aTeapa BeOMa MAaNM Yrao, a nper-
CT4BLA NpaBay rpagMeHTa y Tadyky 7, 3ato he npasuu kpeTama
nona pedepeHyije 0gHOCHO Mona MHepudje, ador Tora WTO Q ocTaje
YBEK MaNeHo, OOYXBATHTH W TaHIWpaTd BEKTOPCKY JMHH]Y Nosmka

grad . Kaxo Ham nog WHEpuuje TIPeTCTaB/bA CPEedlM N0A0XA]

nosa poTaupje 3a BpeMe CBAKE ajaepose NepUONe, TO omaTae cie-
Ayje 4a je cexynapHa nyTara NoAd poTauuje BeKTopCKa AuHKja
nomka grad 3. TuMme "je Ta nyTarwa jeaHo3HavHo oapebeHa, jep
Ham oGIMK’ cHallHe 'bycxé faje cBe noTpefHe MOAATKEe 3a U3paduy-
HaBAKE Te NnyTamk.

WTo ce TH4e Gpaure mona poTauuje npH ToME errabby, TO
HaM je 3a HeHO MapauyHasate MOTPEBHO MO3HABANE KoedHuMeHTa
npunarobasaiba %, Taj ce MmogaTax Mome KOGMTH ACTPOHOMCKUM
onaxamwuma. M3 onawama npomeHa reorpadckHUX LWIMPUKHA MOWE e
OfpPeIMTH capamwa BPCAMOCT Opa3dHe D, a U3 0BE, MOWTO Ce€ Wapa-
“yHa Cajidtsa BPEeLHOCT aHoMaAnje nona a, mowe ce nomohy {(135)
M3pauyHaTH Hymepudka spejaHocT koeduumenta %, Csa Ta uapa-
uyyHasawa Onhie o6jasmena Ha Apyrom MEcTy. Sacana je mehi mo-

ryhe caomwruTh 0BO.
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[pemMa gocagamwyM ACTPOHOMCKHM ONawakiMMa, W3HAWE CeKy-
napHa 6p3KuHa nomeparba nona potaunje 0,14 71, gakne y ny4Hoj mepu
—6,3(;,11.‘:)06 ropuunee. Kako je 0,14 y ayuHoj Mepd jengHako 87, To
ce nonm poTauuje nmomépa Texk 3a §,371.000 rogvHa za 89, na To
nomepate He A0Ra3K y 063Hp 34 Npodiem KBapTEPHHX JegeHkx fo6a.

CexkynapHa nomepatba HeMajy HWKAKBA YTHUZja HA OpHEHTa-
uMjy 3emsbuHe oce y MPOCTORY, Ka® WTO TO creayje Ha OBAj HauMH.

. He y3smemo nu y o63up npeuecHjy 3eém/bMHe oce, Koja je
jemna 3acedHa nojapa, ¥3a3BaHA APYrUM Y3DOLKMMA, TO je UmMnyac
pOTauMje 3embuHe jefal HenpPoMeH/bME BEKTOP NPETCTABLEH U3DAI0OM

(138) ® = Aw i+ Aw,j+ Cu t.

, .

TIpd TOMe TpeTcTasibajy iy, Wy, Wy KOOPAMHATE POTALKUOHOT
BEEKTOPA W 0G3MPOM HA OCE Koje ce NOoKAaMajy ca CNaBHHM OCAMA
nuepurje 3emmbuHora Tena. 3aTto je

{139) W= Wi wpj4-w,t .

Kako ce cpeawd nonokaj nona porauuje Hanazu y nony
uHepuuje, To je

(140) Wy =w,=0.
3aTo je

(141) w=w,t,

(142) ® = Cw,fi,

(143) W= 1(:‘ ®.

Mowro ¢e BexTop B He Merma BpeMEHOM, TO Ce HEe MEtbd HH
BEKTOP W, NMa 3aT0 3eM/bvHA 0Ca POTaUKje He Meha, ycaeg cexky-
AapHUX TMOMEpatba MOJI0BA, CBOjY OPHUEHTALMjY y NPOCTOpYy.




