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IIPE]lfOBOP 

0BHM rrpaBHJIHHKOM OojeJl.Hlbyjy ce TpHaHryJJaJJ,HOHH pa.Il.OBH UHBfWHe 
,_ sojHe reo]leTcKe cJJym6e, re cy npeMa roMe lberoae Ollpe.n,6e o6aaesHe 
::a JJ,eJJOI<yrrHy reo}1,eTcKy CJJy2K6y y <PHPJ. 

OcHOBHH npHHJJ,HTIH H3spwelba rpHaHryJJaUHOHHX panoaa 113~'lmKeHH 
y OBOM npaBiiJIHHKy, yrJJaBHOM, OJl.fOBapajy DpHHI.I,I1ITHMa Ha KOjHMa cy Ce 
OHH H paHHje 6a3Mp3JJH. MeijynlM 11M3 11 HOBI1X 6HTHHX 0Jl.peli.a6a KOje ce 
O;I.HOCe Ha KJ13C¥lllJHK3l{Hjy 11 fTOBehatbe T3IJHOCTH Mpe2Ke. Y Oli.HOCy Ha 
K.'I3CH<f>HK3U.Hjy OBe ce Oli.pen6e OCHHBajy Ha nyror0}1,HW!beM 11CKYCTBy, a 
noaeha!be raiJHOCTH ycJioBJheHo je 3allal{HMa KojH cy craBJbeHH npen reo­
;r.erCKy Clly.IKoy y Be3H Ca 11HllYCTpHj3JlH3aUHjOM 11 eJJeKTpHcpHK3l{HjOM 3eMJbe. 

1I.eraJbl1311pa!be nojeJ1.11HHX OJ1.pe.11a6a, o6jarnJhaBalbe lbi1XOBor 3Ha'laja 
H aa.IKHOCTI1, nollpo6Ho 113JJara~ne HaiJMHa 11 pena pa4yHalba yiJmbeHo je 
C 003HpOM H3 yK.rby'lelbe HOBHX K3Jl.p0B3 y H3BOqelbe p3Jl.OB3. l13 HCTHX 
pa3Jiora H3p0411T0 cy }1,eT3JbHO H3.nO.IKeHH y npHJJ03HMa OJl.eJbll.11 CHfH3Jli1-
Calba 11 o6eJie}!(3B3Jb3 Tal.JaKa H DO.ll.H3alba BHCOKI1X nMpaMM.lla, rrporrpaheHH 
noD.aUHMa 3a ou;eHy MarepMjaJJa 113 KOjMX ce rpaJle. 

npH pa3p3Jl.H 00pa3al{a 33 pa<JyHalbe ITOKJIO!beHa je'Hapo<:mTa IT3}Klb3 
KOHTpOJJHCalby paqyHCKHX pa]llbH. Y MHOfHM CJJyqajeBMMa J1.3TI1 cy .IIBO­
CTpyi<H o6paCJJ,I1: 33 JJOrap11T3MCI<O 11 M3lllHHCKO paqyHalbe. nope.Il. TOra 
.J.B0CTpyKI1 oopaCUI:f .I(3TH cy H 3a T, 3B. OCHOBH3 npeTXOli.H3 pa'IyHalba 
l! rpaHc<f>opMaUHjy KOOp.Il.A:Hara. Oso je ypa~eHo 36or rora rnro 3a osa 
paqyHalba rrocroje pa3JJM'll-ne <f>opMyJJe aJJH 6e3 HapoiJwror rrpeMMyhcrsa 
j e.rr.HHX Ha.Il. Jl.pymMa. CTora je rrpenyrnTeHo caMHM M3BpWHOIJ.HMa pa.I(osa 
.1a M3a6epy OHe 06pacue KOje CMaTpajy TIOBOJbHHjHM rrpeMa paCJ10JJO.IKHBI1M 
noMohH11M cpe.ncrBMMa 3a pa'lyHalbe MJJH sa tmjy ynorpe6y Beh po.crrona.IKy 
H3secHHM HcKycrnoM. 

MHore onpe.I1.6e 113 paHI1jer npaBMJJHHI<a 0 KaTacrapCI<OM npeMepa­
Balby I. .n.eo, I<ao wTo je o.n.pe.u6a o ycaajalby CTape - cei<care3HMaJJHe­
no,nene I<pyra, 0.11pe.116a 0 Ha'ii1HY HyMep11C3lb3 Tp11rOHOMeTpHCKHX TaiJai<a 
HTJ.I.., 3a I<oje Tpe6a rrpH3HarH Jl.a HHcy ue.ni1CXO.l1He, HrraK cy 3a.ztp}f{aHe 11 
y OBOM npaBHJIHHKY pali.H TOra Jl.a 6H Tp11aHryJJ3UHOHH ena6opaTH OHJJH 
je.rr.H006pa3HH 11 'lHHHJll1 je,n:Hy UeJJI1HY Ha TepHTOpMjH l{eJie li.p}KaBe. 

Ha'leJJHHK 

feorpacpCKOr HHCTIITyTa JA 
f eaepan Majop 

Map'l.uh c. p. 

Ha'l enHHK 

fnaaae reo~ercKe ynpase 

/l.uM. MuA.alf.uh c. p. 
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I O.UEJbAK 

OflUJTE O.ll.PEJU>E 

4naH 1. 

4JiaH. 2. 

npasoyr Jie KOOp)l.HHaTe Ta'laKa TpHrOHOMeTpHjCKe Mpe:lKe ftPAIOJI'IE 
pa'-IyHajy ce J fayc-Kpureposoj npojeKD;HjH MepH)l.HjaHCKHX 30Ha. I!OilPAIIIIATE 

4JiaH 3 . 

.ilp:lKaBHa TepHTOpHja cJ>HPJ )l.eJIH ce Ha TpH MepHJI.HjaHCI<e llnOPIIMRUHII 

30rte. illHpHHa aoHe H3HOCH rpH cr eneHa {3°) reorpacpcKe .u.y:lKHHe. CIICTEMII 

CsaKa aoHa tiHHH noce6aH KoopAHHaTHH CHCTeM. 

CpeD.lhH HJIH rJJaBHH Mepu.u.ujaH aoHe npercraBJba y npo­
jeKUHOHoj paBHH ancuHcHy ocy (x- ocy). CpeJI.lhH Mepun.HjaHH 
3oHa cy MepuaujaHH 15°, 18° H 21° HCTO'-IHe AY:lKHHe o.u. fpHHBH4a. 

3a noaHTHBaH CMep ancuHcHe oce yaHMa ce CMep Ka ceaepy, 
33 HeraTHBHH 1<3 jyry. 3a fl03HTHB3H CMep Op)l.HH3THe oce J3!1Ma 
ce cMep Ka HCToKy, aa HerarHBaH Ka aanaJiy. 

bpojeBH o6eJ1e>KaBatba 30Ha O)IHOCHO I<OOpD.HHaTHHX CH­
CTeMa .rr.o611jajy ce .u.enetm creneHe D.Y2KI1Ha cpeA~bHX MepHAI1jaHa 
6pojeM rpH, Te npeMa TOMe KOOpJl.HHaTHH CHCTeMH HMajy 6po­
jese 5, 6 H 7. 

4naH 4. 

TpuroHoMerpHjcKa Mpe:lKa )leJJH ce Ha tJerHpH peaa. 
jal:ha H3Me~y Tal.JaKa O)l.HOCHO JI.Y:lKHHe Crpatia H3HOCe: 

y Mpe:lKH 1. pe.u.a npeKo 20 km; 
, , 2. , o.u. 9 ao 25 km; 

. , I' H. " , 3 , 13 , 
" , 4. " , 1 , 4 , 

Tpaaury;ra~s l 

Orcro- noAEIIA MPE­•E Y PEAIBE 

[41 
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KOIICTAHTHII 
IIIKEAPKII 

MDAY.R 

113PAIIABAI:I>E 
i;POJ ' MX 

IPE.AHOCTM 
KODPAJ(HATA 

CeM Tora Mpe}I{a 2. H 3. peJI.a }l:enH ce Ha ocHOBHY H no­
nylbasajyhy Mpe}I{y. 0TCTojalba H3Me~y TaliaKa OJI.HOCHO AY>lrnHe 
cTpaHa H3Hoce: 

y OCHOBHOj Mpe}I{H 2. peJI.a OJ( 15 AO 25 km; 
y nonyfhasajyhoj Mpe)[m 2. pe.n;a o.n; 9 .no 18 km; 
y OCHOBHOj Mpe}I{H 3. pe)la O.ll. 5 JI.O 13 km; 
y nonyfhasajyhoj Mpe}I{H 3. pena o)l 3 JI.O 7 km; 
DpeMa TepeHCKHM npHJJHKaMa KOje ycJJOBJbasajy o6JJHK Mpe}I{e 

JI.Y)KHHe noje.ll.HHHX cTpaHa (npasaua) Mory 6HTH HeuHo Kpahe 
O.ll.HOcHo JI.Y2Ke OJI. HaBeJI.eHHX. Me~yTHM, npoceiiHa JI.Y.>KHHa 
CTpaHe KO.U csaKe TatJKe, aKo ce osa onpe~yje 3ace6Ho, HJJK 
KO.ll. rpyne Tal.J.aKa, aKo ce ose onpeljyjy 3ajeJI.HO, Mopa 6HTK 
y rope o}l:pe~eHHM rpamn~aMa. 

TaiiKe KOje npHnaJI.ajy Mpe.>KH 1. pe)(a, OCHOBHOj H nony­
JbaBajyhoj Mpe}I{H 2. peJI.a H OCHOBHOj Mpe}I{H 3. pe,ll,a jecy T3IIKe 
BHlilHX pe.n.osa. I-bHxose ce KOOpJI.HiiaTe paqyHajy c o63HpOM 
Ha KpHBHHJ 3eMJbHHe HOBplliHHe. 

TaliKe Koje npHnanajy nonylbasajyhoj Mpe>KH 3. pena a· 
Mpe}I{H 4. pe.rr.a jecy T3tiKe HH>KHX pe}l:OBa. J-bHXOBe Ce KOOpJI.H­
HaTe pat.IyHajy 6ea o63Hpa Ha KPHBHHY 3eMJbHHe nosplilHHe. 

4JJaH 5 

n a 6H Ce JIHHeapHe .rr.ecpopM3UHje .ll.Y>Kl::IH3 KOje H3CTajy 
npH npojeu11pal:by ca eJIHncoH.rr.a ua pasaH ocTaJJe y rpaHwuaMa 
0,0001, MOpajy Ce CBe .rr.ecp!::!HlHHBHe (H3paBHaTe) K00p,!U1H3Te· 
TaqaKa BHWHX peJI.OBa MHO}I{HTH KOHCT3HTHHM JJHHt·apHHM MOJI.Y•10M 

m1=1- 0,0001 

3a csa pat:IyHalha Koja ce splile 6e3 o6aHpa Ha KpHBHHY 
3eMJbHHe nosplilHHe ynoTpe6Jbasajy ce KoopJI.HHaTe TaiiaKa BHlliHX. 
peJI.OB3 npeTXO.Il.HO nOMHO.>KeHe OBHM MO)!.J.IIOM. 

l..JJiaH 6 

BpeJI.HOCTH npaaoyrJIHX Koop,li,HHara raqaKa 6pojao ce H37 
pa.>KaBa jy osaKa: 

a) ancuHce ce paqyaajy o.rr. eKsaTopa; 
b) opJI.HHaTe ce pattyHajy o.n: cpe.n;Iber MepH.ll.Hjaaa 3oHe 

Tj. 011 x- oce. 
,lJ.a 6H ce KOJl Op,ll.HHaTa H36er .nw 3H3UH llJIYC H MHHJC~ 

.n:oJI:aje ce speJI.HOCTHMa op.n.HaaTa 500 000 Merapa. IIpeMa roMe 
Ta'IKe Koje ce aana3e ucroiiHO o.rr. cpen,Jher MepH,li,Hjaaa rj. x- oce 
MMajy spe.D.HOCTH Op.D:HHaTa Behe OJI. 500 000 MeTapa; TaliKe, naK, 
Koje ce HaJia3e 3ana)I.HO OJI. cpe.rr.lher MepH.ll.Hjaaa HMajy spe)l.HO­
CTH op.rr.MaaTa MaH:.e o.rr. 500 000 Merapa .(Aonyaa .no osor H3Hoca). 
CeM r ora ,ll,on,aje ce Hcnpe.n. op.n.HHaTe 6poj 5, · 6 MJJH 7 ~ paAH 
03Ha'I3Balha KOOp.DHHaTHOf CHCTeMa H3 KOjH Ce Te KOOp.ll.l:!HaTe 
O)I.HOCe Tj. Ha 3ana)l.HH (6poj 5), CpeJI.IbH (6poj 6) HJIH HCT04Hif 
(6poj 7). 

BpeJI.HOCTH 33 KOOp.ri.HHaTe CBHX Ta'iaKa (ceM Ta'!aK 1. 
peJI.a) 113pa}I{asajy ce Ha caHTHMeTap. 
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Y.JiaH 7 

(3a paiiyHalba KO.ZI. KOjHX ce J3HMa y 063Hp KpHBHHa ~ 
5 E•.nc~ s-:-..x.-::EHc noBprrmHe nprrm ce Ha elllmcoH.rr,y ca eceJJOBHM 

.I?.Y--:;;3;:ja:\!a. 0Be .rr,wMeH3Hje cy cJie.rr,ehe: 

~.:t.-:z:-:c. no.1yoca 

" C:!.'bO::riTeHOCT 
EY.C!I-2HTpHI.l,HTeT 
;:;·::r;l eKCIJ,eHTpHI.l,HTeT 

log a= 6.804 6434 637 
log b=6.803 1892 839 
a,. 1:299,15 
loge2 = 7.824 4104 237 
loge'2 =7.827 3187 833 

log V 1- e2 ~ 9.998 5458 202 

log ~2 = 0 001 4541 798 

. log a V 1 + e'2 = 6.806 0976 435 

YJiaH 8. 

3a cBa rpHrOHOMeTpHjcKa paiiyHa!ha ycnaja ce crapa- ceK- noAEnA KPYI'A 

care3HMaJJHa no.n.eJia Kpyra: 

2rr = 360°; 1°=60'; 1'= 60" 

4 JJaH 9. 

fJiaBH!-1 HaLJ:HH O.ZI.pe~HBalba TpHfOHOMeTpMjCKMX Ta'laKa CBHX 
pe.a.oaa, ceM npBor, je HaqHH rrpeceualha. Y M3y3eTHHM cJiyiiajeBMMa 
l!Ory ce ynorpe6HTH H .n.pyrH HatiHHli o.n.pe~HBa!ha ratiaKa, aJIH 
OO.J. yCJJOBOM .n.a 3a.ZI.OBOJbaBajy ITOTpe6Hy TaqHQCT. (BH,lJ.H 'lJI. 10) 

4JiaH 10. 

OAPEDIIBAIIE 
TPMfONOME· 
TPIIJCKMX 
lA'IAKA 

HaJ·sehe .n:o3BOJheHe nonpaBKe npaBaiJ,a KOJ·e ce .n:o6HJ.aJ·Y t~ilit!Jcr .. . ~~ 
fipH H3paBHalhy He CMejy npetlH: TPtirOKiJME-

TPIIJCKIIX 

4" KO)l; OCHOBHe Mpe}Ke 2. pen:a; 
6" 
9" 

13" 
20" 

, nonyl-banajyhe Mpe*e 2. pe.n;a 
, OCHOBHe Mpe}Ke 3. peJI.a 

KO.ZI. nonylhanajyke Mpe*e 3. pe.n.a 
, Mpe*e 4. peJI.a 

4JiaH 11. 

AKo ce, y H3y3eTHHM cJiy4ajeBHMa, nojaBH norpe6a .n.a ce 
BOBa TpHrOHOMeTpHjCKa Mpe}Ka HaCJJOHH Ha CTapy aycrpo·yrapcKy 
KaTaCTapcKy Mpe*y, OH].{a he ce Hajsehe JI.03BOJheHe nonpaBKe 
npasau.a o.u.pe~HBarH sa csaKH noje.n;HHH cJJytiaj noce6Ho. 0JI.JIYKY 
o BeJIH'lHHH nonpaBaKa .llOHOCHhe feorpa¢cKH HHCTHTYT J. A. 
O.!I.HOCHO fJJaBHa reoJI.eTcKa ynpaBa. 

[11] 

TA'IAKA 

BE3HBAib£ 
HOBE MPEIIIE 
3A CTAPY 
AYCTPO• 
HAPt:KY 
KATACTAPC K\" 
MPEliiY 
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4JiaH 12. 
AftCOIYTHE BJI.. 3 · · CII"E TPIIrOHD· a CBe TpHrOHOMeTpHJCKe T3t[Ke M0p3JY ce OJJ.pe)J.HTH 311CO-
METPIIJCIIIIX .IIYTHe BHCHHe, 611.10 nyreM rpHrOHOMeTpHjCKOf 6H.tJO nyreM reo­
TA'IAKA 

MeTpHjCKOr HHBeJIM3H3. 

4nau 13. 

~~;r:~~~~'fll- fycnma TpHfOHOMeTpHjCKe Mpe>Ke 33BMCH O.l( TepeHCKHX 
MPfiiiE npHJII1K3 33 CHI1M3lhe (peJbecpa, rycnme )J.eTaJba, llOBOJbHHX HJUI 

HefiOBOJbHHX YCJJOBa 33 Mepel-be llOJIHfOHHX crpaua MT.l(). 

flPABIIftA 3A 
OIIPET>MBAfbE 
TA'IAKA n PE· 
CEIIARotlll 

H3 repeuy ca cpeJJ.IbMM npHJIHKaM3 33 CHHMal-be Mpe>Ka 
MOp3 6HTH T3KBe ryCTMHe, )1.3 flOJJMrOHH BnaUJI, yMeTHYTH H3Me­
~y cyce.UHMX TpHrOHOMeTpMjCKHX T31..[3K3, He 6yll,y ll.Y.>KM 011. 2 km. 

Ha repeuy noBOJbHOM 33 CHHM3lhe (paB3H H tJ:MCT repeu 
Ca BpJJO llOBOJbHHM yCJIOBHM3 33 Mepelhe llOJIHfOHHX CTp3H3) 
6poj Taqai<a ce MO>Ke CM31-bHTH, 3.1IH Mpe>Ka MOpa 6HTH Hll3K 
raKBe rycrHHe JJ.3 H3 CB3I<HX 200 xeKrap3 .no~e no je.l(na TpHro­
HOMerpHjCK3 T3ttKa Ma KOra pe.l(a H ,na )ly>KHH3 llOJIHfOHHX BJia­
.KOBa ue npe~e 2,5 km. 

Ha repeuy uerroBOJbHOM 33 CHHM3fbe 6poj ral!ai<a ce no­
Behas3 O.l(HOCHO .UY.>KHH3 llOJlHfOHHX BJJ3KOB3 HMa ce CM3lbHTH 
ua 1 - 1,5 km. 

Oope.zr T3tJaKa 4. pe.n3, I<Oje ce O.ll:pe!Jyjy npHJIHKOM H3Bp­
mefha TpHrOHOMeTpHjCKHX p3JJ.OB3, HMa ce npH )J.eT3JbHOM npe­
Mepy O.l(pe.n,HTH jOlll H3BeCT3H 6poj T3B. H3KH3)1,HHX T3t[aKa, 3KO 
ro 33xresa o6Jll-tK H rycrHH3 noJIHroue Mpe>Ke. 

fycnma rpHrouoMerpajcKe Mpe.>Ke y rp31l.OBHM3 (sapornHMa) 
qujM je rpatjeBMHCKM pejou setm o.n, 100 xeKrapa o.u.pehyje ce 
noce6HHM uape~efuHMa. 

l.!JzaH 14. 

1. TpuroHoMerpHjcKa Mpel!<a Mopa ce passujarH no npHH­
UHriY ,o.n ueher Ka MafueM ". Pa.li:H rora raqKe HH.>Ker pe.n:a 
Mopajy ce uaJI33HTH y npocropy KOjM j e o6yxsaheH Mpe>KoM 
raqaKa BMmer pe.u.a, jep he car.IO y TOM cJiy'lajy 6HTH oMoryheHo 
ucrryl-basalhe ycJiosa 33 npaBHJIHo Oll.peljm3al-be THX ratJ:aKa. 

Y CJJOBH 33 npaBHJIHO Oll,pe~HBafue raqaKa cy CJiell,eHH: 

a) PaHHje 011.peljeue raqKe Mopajy 6HTH pasHoMepHo pacrro­
pe~eHe no xopH30HTY OKO raqKe Koja ce o.n, osux o.D:peljyje, rj. 
rpe6a re.>KHTH Jla yr JIOBH H3Me~y npasaua, KOjHMa ce osa THKa 
Be3yje ca pa1-mje o.u.peljeHHM raqKaMa, 6y.uy lllTo 6JIH.>Ke seJIH-

3600 . 6 . . !. 
tJMHH --1 r.u.e Je n pOJ paHHJe OJlpe,JeHMX TatJaKa, n 

b) Orcrojafba H3Meljy raqKe Koja ce 0.11:peljyje H paHHje o.zrpe­
ijemu ral.!aKa rpe6a no Moryhcrsy .ua 6y.u.y npH6JJH>KHO jeAHai<a. 

c) HapoqHro ce rpe6a craparH, Ka.l( ro.l( je ro Moryhe, 
A3 ce T3l!Ka Be:>Ke Ca Haj6JJH>KHM OKOJIHHM TattKaMa. 



d) AI<o j e Y. rrHTa&y on:pe~Haa&e j e.n:He Tatri<e, I<oja j e o.l( 
npecy.l(Hor 3Hal.{aJa 3a .n:aJhH pa3Boj rp.HroHOMeTpHjci<e Mpe>Ke, a 
38li.OBOJhaBai-be YCJJOBa Hase.n:eHHX IIO.!I a I H c) OBOf CTaBa ce 
He MO>Ke noCT.HfiH nyTeM HenocpellHHX ona»<a&a, oH.n:a ce no­
Tpe6He Be3e MOry OCTB3pHTH HHJl.HpeKTHHM rryTeM (BH.ll.H t:JJJ. 34). 

2) T1p11 o.n:pe!)HBa&y Tal!ai<a npeceua fbeM Tpe6a HMaTH: 

a) o.n: 6 .n:o 12 rrpasaua 3a TalJKe MpeMe 2. pe.l(a H ocHOBHe 
.Mpe){<e 3. pe.n:a; 

b) o.n. 6 .n:o 10 npasaua 3a Tat.J.Ke nonyfhanajyhe Mpe>Ke 3. 
pe.!l.a; 

. c) O.l( 5 .n:o 10 npasaua . 3a Tal!Ke Mpe>Ke 4. pe.n.a pa4yHajylm 
)e.J.HOCTpaHo ona)Kafue I<ao Jell.aH npaaau. 

3. CTaJJHH o6jeKTM 1<ao: u.pKBe, Kane"1e, cpa6pML!Hl1 JI.MMlhaUH, 
)'Ol!JbJiBe rpaljeBHHe, MapKaHTHO Jl.pBehe HTJl.. Tpe6a flO MoryhCTBY 
)'BpCTJlTH y TpHrOHOMeTpHjCKY Mpe2Ky, BO.ll.elm patJyHa 0 1-beHoj 
r y cTHHH H 06JIHKy, 

4. AKo »a TepeHy nocroje rpHrOHOMerpHicKe Tal!Ke Koie He 
npHnanajy Jlp){{8BHOj TpHfOHOMeTpHjCKOj Mpe»UI, OH.l1.3 Tpe6a H 
Te Tal!xe yspcTHTH y HOBY TpHruHOMeTpHjcKy Mpe2KY H OJI.pe­
.JI.HTH HX 3aje)1,HO Ca OCT3JIHM T3l!KaMa. 

4naH 15. 

Ha rronpyl.{jHMa r.n:e TepeHcKe npHJJHKe oHeMoryhyjy npa­
BHJJHO H pauHoHa.1HO pa3BHjalbe rpHroHoMeTpHjcKe Mpe2i<e (paBHM 
33TBOpeHH, lllYMOBHTH Henper.;re)1,HM TepeHM) MO>Ke Ce OBa 33-
:weHHTM TIOJU! rOHOMeTpHjCKHM BJiaKOBHMa. 

DpM OBO:.f, rpHrOHOtv> eTpHjci<a Mpe>Ka BHlllHX peLI.oBa saMe­
syje ce Bd3KOBHMa no >IHfOHOMeTpHie BHCOKe T3l.{H 0CTM, a TpH­
fOHmteTpHjCI<a Mpe)I{a HHMHX pe)luBa BJl31<0BllM3 Ta'IHe flOJJHfO­
EOMeTpHje. 

0J.I./lYffY 0 OBOj 3aMeHH ll:OHOCM f eorpa<IJCKH MHCTHTYT J.A. 
O.lHOCHO f Jl8B.Ha reO,[l,eTCKa ynpaBa. 

4JiaH 16. 

1. TpHfOHOMeTpHjCKe Ta'Il<e Mpe>Ke 2. pe.D:a ( OCHOBHe H no­
.:::•~aBajyhe) HyMepHlll}' ce re.n:oM apancJ<.HM 6poj eaHMa y rpaHH­
~!a jeJ.Hor KOOpJlHHaTHor CI1CTeMa. Oae TaiiKe .n.o6Hjajy ceM 
c;>:: ja H H33HB npeMa MtCTJ H3 KOMe ce H3JI83e, 

:2. TpHroHoMeTpHjci<e Ta<J.Ke Mpe)I{e 3. pena (ocHOBHe H 
=: ::y:-t>asajyhe) H Mpe2I<e 4. pe)la HyMepHlllY ce pe.n:oM apanci<HM 
: : :: .0::3:tnta y rpaHHu,aMa j e.D:HOr cpe3a. 3a pa3 m KoBa!he TaiiaKa 
~ : :: c~ Ha.1ase Ha rpaaHU11 JI.Ba · cpe3a Tpe6a y3 6poj ;{OAaTH 
::.:-;: 2:::::oy 03HaKy OHor cpe3a y ff.OM ce Tal!I<a ua:Ja3M. HaKHallHe 
:-·; - : : :: ' 3;!.JH II.'I. 13 J HyMepHlllY ce y npo.n:yMt.&y Tat!at<a 4. pe.s.a 
.l : :-;:c: =: ::;·:- cpe3a. 

~ . (B2Ka TalJKa 33Jl.pMaBa CBOj 6poj y CBHMa o6paCJJ;HMa, 
::::::r:z:: .:. ~-!:: . :1.1<:H;>BHM8, 1<3pT3M3 HT)l, 

[16) 
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,.EICOrHOI:IUIPA­
th£ II IIJPAAA 
OPOJEIITA 
MPEIIIE 

11RAH OJ1PE"611· 
BAibA lA'IAKA 

Dpunor 2 

Il OllEJbAK 

TEPEHCI{H PA,li.OBH 

A . PeKouwcttupaFVe, cuuw/lucaFVe u o6eMJICaamve iJla'f.aKa. 

LIJJaH 17. 

I. PeKorHOCUJipai-hy HJIH H36opy MeCTa 3a rrocTaBJbai-he TpH-
roHOMeTpHjcKMX Ta'laKa rpe6a rrocseTHTH Hajaehy rra)i{I-hy, jep 
OA npamumor pacrropena Ta'laKa Ha TepeHy 3aBHCH KaamneT 
Mpeme. flpH peKOfHOC[(Hpa!-hy Tpe6a yseK HM3TH y BH.UY rrpa­
BIMa 0 o,n:peljHB3!-hY TpHrOHOMeTpHjCKHX TaL!aKa HaBeAeHa y 'l.!J, 14 
H crporo HX ce rrpHAp2KasaTH. 

On Hapot.II-!Tor je 3Haqaja peKorHOC[(Hpai-he Ta'laKa Mpe>Ke 
BHIIIHX peAOBa, a y Mpe)i{M HH)i{l1X peAOBa OH.HX T3'l3Ka H3 Koje 
. ce, yrJiaBHOM, OCJI3lb3 Mpe>Ka Tj. OA I<OjHX ce OApe~yje HH3 ,n.py­
rHX Ta'laKa HCTOf HJIH HH2Ker pe,n.a. 

Hai<OH peKOrHOC[(Mpa!-ha, rp.HaHryJJaTop Mopa nohH AO y6e­
~el-ha A3 iSH CB3K.H Apyr.H pacrropeA Ta'laKa AOBeO AO 1-hHXOBOf 
cJia6.Hjer OApe~HBaiua . 

2. P eKomocuHpai-hy Ta'laKa BHlllHX penoaa Mopa npeTXO..lJ.HTH 
H3pa.u,a npojeKTa Mpe)i{e. Mpe2Ka ce rrpojeKTyje npeMa KapTH 
pa3Mepe 1 : l 00 000 HJIH l : 200 000. 

Y3 rrpojeKaT ce npHna2Ke nJJaH onpe~HBai-ha TatJaKa. 

flpH H3p3.U,H npojeKTa Tpe6a KOpHCTHTH 110A3TKe 0 CTapHM 
Tp.HaHryJI3UHjaMI1, YKOJIHKO OHe Ha J.(OTHfiH!iM TepeHRMa HOCtoje, 
Te CBe CTape T3'tKe Tpe6a A3 6y.u,y no MoryhcT.BY YKJby'leHe y 
I:IOBY Mpe2Ky. 

3. DpH .ll.eTaJbHOM H36op:y M.eCTa 3a nocTaBJbai-be TPH.fOHo­
Mer,pnjcKHx Ta'laKa Ha TepeHy Tpe6a ce cTapaTH: 

a) Aa Ta•IKa 6y.zr.e oqysaHa y TOKY .uyror HH3a ro.u,.aH-a, Te 
ce 33TO Tat.tKe HecMejy ITOCTaBJbaTH 6,JIH3Y ooaJia peKa, PYAHH'IKHX 

. OKaHa, Ha KJI.H33BOM TepeHy, y Henocpe,D.HOj 6JIH3liHJil nyTeBa, 
ycpe.u, 1-hHBa HT)l.: 

DOC:TABI&Ait.E 

b) 11a 6y.zr.e oMoryheHo JiaKo pa3sMjaH>e rpa¢M'll<e TpHaHry­
JJa[(Hje Ha o.u,rosap ajyhHM nJJaHrueTHMa; 

c) Aa y [(HJbY OTKJia!-halba ooqHe pe«iJpaKo:uje, BH3ype ca 
Tat.tKe nocMaTpalha Kao H Ha osy r.aqKy He npoJJa3e 6JIH3Y o.6je­
I<aTa (3rpa.u,a, HBHU.3 UiyMe, CTeHa H CJI.) ; K0.1l OCHOBHe Mpe2Ke 
2. pe.u,a yAaJbel!OCT BHsypa o.zr. noMeHynrx .o6jeKar.a r.pe6a JI.a 
H3HOC.H 5-10 MeTapa; 

d) A3 y Mpe2KH 2. peJI.a ( OCHOBHOj H ITOITyH>aBajyfioj) BM3ype 
npoJia3e H3HaA TepeHa OAHOCltO .o6jeKaTa (Kpo.sosa 3rpa.a.a, wyMe 
-'HTJI..) Ha BHCHHH 3-5 MeTa.pa. 

LIJiau 18. 

TPM~::~~t 1. H a T31.{K3M3 Mpe)i{e BHillHX pell.OB3 TIOCT3BJbajy ce nHpa-
IIOBA {CHrHA- . Mun.e <tHje AHMeH3Hje 3aBH.ce DA TepeHCKHX npHJJHKa H AY)i{HHe 

UCAit.E 
TA'IAKA) BH3ypa. 



2. Ha t atJKaMa Mpe}He HrDKHX pe.n:.osa noc1as.lbajy ce CH- npunor 3 
rnaJJH ca tpH napa no zrynHpa<!a . YKOJIHKO .n:.ossoJbasajy repeH-
<:Ke npHJJHKe, tpe6a ce np.HJ.lp:>KaBaTH HOpM3JlHe BHCHHe CHfHaJJa 
Koja H3HOCH 3,5- 4 m . KoJbe sa yqsprnhHBa!he CHr Hana Mopa 
6HTH '.JBPCTO n o6HjeHo y 3eMJbY; YKOJIHKO je naK TO HeMor y he 
Tpe6a ra 3aj e.n:.Ho ca no.n:.ynHpa'!HMa om epemtH I<aMelheM. 

,Ua 6H ce I<OJ.l Mepelba septHKanHHX yrJJosa BH3HpaJia yseK 
H caMo Ha ,spx CHrHaJJa", Tj. Ha npeceK roplhe HBHU.e JI.a­
caKa Ca rpe,1UU{OM, Jl.3CI<e ce H3 CHfH3JJHM3 He CMejy llOCT3BJb3Tll: 
j eJI.Ha Hcno.rr. JI.pyre, Hero TaKo Jia ropfue HBHUe JiacaKa 6yJI.y y 
HCTOj XOpH30HT3JIHOj paBHH Ca BpXOM rpeJI.HUe. 

3. KaJI.a ro 3aXTesajy repeHcKe npHJIHKe, cHrHaJJH ce :t.wry 
llOCT3BJb3TH Ha JLpBehy. 0BH .ClfrH3JJH MOpajy 6HTJ1, no Moryh­
crsy, O)l 06JIHUa· H HMajy ce llOCT3BJb3TH C3MO H3 OKpeCaHO 
JI.psehe rj . Ha r oJia cra6JJa. C.'Io60JI.HH JI.eo CI-JrHaJia He cMe 6am 
selm o.rr. npHqsprnheHor JI.eJJa. CHrHaJJH ce HMajy nocraBJbaTH 
<:aMo BeptHKaJIHO. Koco noctaBJhalbe cHrHana H3pHtJHO ce 3a6pa­
lby j e. AKo o6JIHK .rr.pseTa .ll.03BOJbasa, 6eJJer e ce yKonasa jy raKo 
)1.3 6yAy y j e.ll.HOj BepTH.K3Jllf ca BH3ypHOM T3tJKOM Tj. UeHTpHtiHO 

4 naH 19. 

TpllrOJW.MeTpMjcKe TallKe o6ene>Kasajy 
J'3M3, If TO TpOCTpyKO: jeli.HOM H3.ll.3eMI:IOM H 
6eJleraMa. 

ce CTaJlH.HM 6eJJe· OtiEREIIABAibt 
CTAtiKDII3A· 

D BeMa llO)l3elvlHHM It II J A TPMrD­
HOMETPMJCIUIX 
TA'IAIIA 

3a H3J.l3eMHe 6eJJere HMajy ce ynorpe6Rm I<aMeHH cry6oBH llpanor 4 
ca npasHJJHO o6paljeHOM r}JaBOM, Ha tJHjoj je rop~±>oj nosprmum: 
YKJtecaH Kpcr . . 

Y Hell.OCTaT.KJ .KaMeHHX CTy6osa, a ITO H3p01UITOM OJI.OOpelhy 
f eorp<HpCKOr .HJi,CHHyta J.A. OAHOC!f.O fJiaBHe reo)J,eT~Ke y11pa11e 
OBH Ce Mory 3aMeHHTH CTy60BHM3 UCTHX )lHMeH::mja 0)!, apMHpa­
IWr 6;er DB.a, KOJ.l KOjHX ce, yMeCTQ KpCT.a ycaijyje f B03)l.eHa 
lllHnKa .nperrnuKa 1-1,5 em. ca pynuuoM y cp.e.n;HHH. 

3a no.ll.3eMHe 6e.11ere HMajy ce ynorpeoHTH: 
a) KepaJVUl'IKe nJiot,!HLJ.e; 
b) 6e-rouci<e IIJJO'llU{e ca I<pcroM BJIH r aos.n.eHRM ,KJUIHOM; 
C) MaCHB3fl KaMeH ca ype33HHI\\ KpCTOM. 
Y norpe6a KaMeHa 3a nOJL3eMHY 6eJiery JL03BOJhaBa ce caMo 

y H3yaeTHHM cJJyqajeBHMa .H n o)l. ycJJOBOM )La ynoTpe6JbeHH Ka­
MeH HHje noJ.lJJO}l(aH pacna,D,alhy . 

.UHMeH3Hje Ha].l3eMHHX 6enera HCTe cy 3.3 CBe TplirOHOMe- A 
rpHjcKe Ta'lKe ceM Ta'IaKa 1. pe)la. CaMa .o.y6nHa yKonaslllha cTA&IWI

3
AI{

11
J 

no.n.3eMHHX 6e;rera j e cne)l.eha : 

a) 3a )].OlhY IIO.D.3eMHY 6eJtery -· 
1,30 m. sa TattKe ocHOBHe Mpe>Ke 2 pe.ll.a; 
1,20 m, , nonyH>asajyhe Mpe>Ke 2 peLla; 
1,10 ID. , , OCHOBHe Mpe)Ke 3 pe].la; 
1,00 m. , , Mpe*e HH:lKHX pe.n.oaa. 

b) aa rop~±>y no.ll.aeMHY 6eJiel"y-
1,10 m. 3a raqKe OCHOBHe Mpe>Ke 2 pe.ua; 
1,00 m. , , nonytbasajylte Mpe>Ke 3 pe.ll.a; 
0,90 m. , , oCHoBHe Mpe*e 3 peJJ.a; 
0,8J m. , , Mpe>Ke HJI:lKHX pe)(oBa. 

[19] 
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ERCQEHTPJiql!o 
06EHH!ABAibE 
TA'IAKA 

HopManHe JI.HMeH3Hje Ha,n3eMHI1X 6e.1Jera - cry6oBa jecy = 
0,15X O, 15X 0.65 m. Ha11,3eMHe 6eJJere ce yKonaBajy TaKa .n.a 
6y11.y 0,10 m H3Ha11. n oapWMHe repeaa. 

UeHTpH ( cpe.n.Hlllra ype3aHHx KpcroBa HnH rao3.neHMX ummm) 
H3Jl.3E:MHHX H 0011.3eMHHX 6eJiefa MOpajy 6HTH y je.IJ.HOj BepTHI<a­
.IHf. 3eMJba H3Me~y 6eJJera H OKO lhHX MOpa 6HTH .ll.06po H3· 
6HjetJa. 

Ha raqKaMa Mpe>I<e BHUIHX p e.noaa .li.Olha no.n3eMHa H Han-
3eMHa 6eJ1era 3ammajy Ce )KHTKOM 6eTOHCKOM MaCOM KaZI. fO)l. 
je TO MOryfie. 

AKO ce Tat[l<3 MOpa ITOCT3BHTH Ha qapcry H HeiTOMH<-IHY 
creHy, oH.n.a ce o6eJiemaaa rB03.II.eHHM penepoM, KojH ce aepr H­
KaJJHO YC3.IJ.H H 33JJHje U,eMeHTHHM MaJJTepOM. 

Y KapcHHM npe.neJmMa 11 Ha rpolllHHM creHaMa r.zr.e ce He 
:r.wry HCKOnaTH pyne nponHcHe .zr.y6Hae rpe6a .no qapcre creHe 
fiyCI<HjOM H84HHHTH y,ny6Jbelbe H3jM31i:>e 30 CM . .li.YOHHe H npH6 rtH­
)KH0 Hcror npe'IHHI<a. Ha .II.HY y.ny6Jbelha norpe6Ho je y 3.U.paaoj 
CTeHH IB6YlllHTH pynMU.y .zr.y6HHe 7 CM. y KOjy he Ce y6eTOHH· 
paTH fB03Jl.eHa lllHOK3 lly)KHHe 8 CM. l13H311. fB03,UeHe Wl:iOKe 

. rpe6a rracyTH je.zr.aH cnoj 3eMJhe .zr.a rre 61·r 6eroH, KojHM :he ce 
3a.JJHTH roplha 6eJiera, 33 Xf3aTHO caMy lllHnKy. 3arHM he ce ueH­
rpHqHo cTaBHnl CK paherm KaMena 6e.11era HOpMa.nHor, npeceKa a 
33JJHTH 6erOHOM ,li.O rOplhe TIOBpUIHHe CTeHe. Jly>KHHY CKpaheHe 
6eJJere Tpe6a y3eTH Tak:BY .zr.a 6eJJera BHpr1 H3Ha.D. 3eMJhe 5 - 10 CM. 
M ecro KaMeHe 6 eJiere MO>Ke ce ueHrpH'IHO H3Ha,D. rsog.n.eHe lllHn­
Ke H3pa.II.HTH noMo:hy npHnpaaJheHor Kanyna 6erOI-tCKH cTy6~ 
KOjH Tpe6a )J,a BHpH 5-10 CM H3Ha.IJ. TepeHa. . 

5e3 o6:mpa u a JJH je T3'lKa o6eJJemeHa KaMeHoM, O,D.HOCHO· 
6eTOHCKOM 6eJJefOM, HJJH penepOM MOpa ce H3BplllHTH 604HO UCif­
rypa!i>e ca TPH rB031I.eHe rnHnKe pacnope~eHe OKO u,eHrpa, yca­
~eHe y CTeHy H ::l3JJHBeHe UeMeHTOM. 

Y ' U.HJhY YHH<\JHKauHje o6eJiemaaafba rpHroHoMeTpHjcKHX 
ra'lai<a, cse CTape KaTacrapcKe rpHrOHOMeTpHjcKe ral.IKe H.llli 
T84Ke ITOCT3BJheHe 011. CTpaHe .zr.pyntX ll3)lJlCUIT3B3 HJJH npHB3T­
HHX npelly3eha, a Kaje ce ysprnhyjy y cacraa Hose .npmaaHe 
TpHfOH OMeTpHjCKe Mpe)Ke, HMajy Ce y6y.zr.yfie y CMHCJJy o6elle­
Ji(3B3lba, )lOBeCrH J CKJl31l ca raplbHM n pOrtHCHMa, 3KO OBHMa 
He o.n.roaapa jy. 

· Oll oaora ce H3Y3HMajy oHe raqKe KOje cy o6eJie>t<eHe no 
o.n.pe116;;Ma t[JJ. 22 npaBHJJHHKa 0 K3T3CT3pCKOM npeMepaB3~bY 
6p. 91133 O.ZI. 30·X·I929 f H no o.zr.pe.zr.6aMa 0pHapeMeHe HHCTpyK­
UHje 3a rpHaHryJJaropcKe pa.zr.ose BojHor r eorpacpcKor HHCTHTJTa 
O.il 1937 fO.lJ.HHe. 

4 naH 20 

DpeMa <JJI. 17 (Tat[. 3 nozr. a) MecTo 3a no :::raaJba tne ra'lKe 
HMa ce fl 3<l6paTH TaKa Jla T84Ka MO)Ke 6HTH Ol.!yBc~Ha y TOKY 
.zr.yror Hl13a ro.ZI.HHa. M l:'!jyTHM, aKa TepeHcJ<e npHJIHKe r;maK npH­
CH•baaajy .il3 Ce T3l!Ka flOt:raB!i H3 o6paJI,HBOM 3eMJhHWTY HflH 
yonuJTe Ha MecTy r.n.e ropfba 6e11era MO)Ke 6HrH HeHaMepHo 
ornre:heHa, noMepeHa HJJH YHHrnTeHa, oH.zr.a ce y oao\'l cJiy4ajy 
Ta4K3 HMa 06eJie)KHTH eKCU,eHTpWIHO. 



KoJI. ei<cUeHTpHtiHor o6e.ne:H<aBalba, Ha Mecry M3a6paHOM 3a 
nocrasJbalbe ratiKe, yJ<onana ce caMO jeAHa noA3eMHa 6eJlera. 
Ha.l3eMHa 6eJJera 3aMelhyje ce seluiM KoueM, H3HaJI. Kora ce OHJI.a 
n dcrasJba cu:rHaJI. Cra;JHa H8Jl3eMHa 6e.nera H JI.Be TIOA3eMHe 
yKonasa jy ce eKcueHrpwiHO Ha MeljH HJHi .zrpyroM aarurHheHOM 
.11ecry. Op11 osoM ce rpe6a craparH: 

a) na Mecro r11.e ce yKonasajy craJJHe 6eJiere 6y.n.e rnro 
6JJH:H<e M3a6paHoj raqKH; 

b) JI.a 6y11.e OMoryheHo IIITO rat!HHje o.n.peljHsalbe eJieMeHara 
eKCUeHTpHTeTa OTCTOj3tba H yrJJa); 

c) na ceca e~<cueHTpHqHo yKonaHe craJIHe Ha.Q3eMHe 6eJiere 
Mar y onaJKaTH 2-3 OKGIIHe rpHrOHOMerpHjcKe Tal!Ke; 

d) J!.3 Ce fi OJUITOHa MpeJKa MO:H<e 6e3 TeiiiKOfla Be38TH 33 
eKCUeHTpHliHO 06tJieJKeHy T3lJKy. 

Ona)l{a~ba 3a o.ll,peryHBalbe rat~Ke spiiie ce ca Koua, OAHOCHO 
Ha cnrHaJI, re ce npeMa lbHMa pa4yHajy H KOOPAHHare. KacHuje 
H3 H3MepeHHX e1reMeHara eKcueHrpHUI-nera pallyHajy ce KoopJJ.H­
HaTe ei<CUeHTpH4HO o6e.ne:H<eHe ral!I<e (craJIHe Han3eMHe 6eJJere), 
na onaJKalha l13BprueHa ca ose CJJyJKe 3a KOHTpoJJy. 

4 naH 21 

3a Cl33I<Y TpHrOHOMeTpHjCI<Y T84KY MOpa ce H3pa,I!.HTH OITHC 
fiOJJO:H<aja (TpHrOHOM. o6pa33U 6p. 27 ), KOjH MOpa C8,Zl.p)K3TH 
CJleJJ.ehe no.nari<e: · 

1. Bpoj r atme, a KOn TatiaKa 1. H 2. pe.n.a, nope.n. 6poja, 
ynHcyje ce H Ha3HB raiJKe. l1cnpen 6poja ra4Ke craBJba ce ro­
norpa¢ct<a 03HaKa pe11.a Mpe}Ke KaMe raqt<a npHna.ll,a. 

2. flo.n:aUH 0 riOJIO:H<aiy T34Ke: a) Hl.ipO.li.Ha r;eny6JH.1Ka; 
b) cpe3; C) MeCHH H3p0l1HI1 O.ll,6op; d) H33HB fiOTeca (MeCT.1); 
e) Ha31:iB ceKu~je Kapre paJMepe 1:-100000, Ha Kojoj ce ral!Ka 
HaJJa3H f1 03Hat<a rpH:-OHO\o\erpHjcKe ceK:.wje (Kapre Mpe:H<e 4 
peJJ.a) Kojuj ral!Ka npHrtalla. 

3. LJ.aryM (JJ.aH, Meceu, ro.n.HHa ). nocTaBJbaroa ratiKe. 

4. CKHUa noJJo:H<aja ratiKe ca OAMepalbHMa (orcro~alhHMa) 
o.n: o6m1JK1hHX craJIHHX o6jei<ara HJII1 Me~a. O.ll.Mepalha ce y.-mMajy 
MepehH no repeHy. 0Ha ce HMajy y.:~erH y T8I<BOM 6pojy H na 
6y.n:y raKo pacaopeljeHa, na ce ral!Ke o.n.HocHo rroJJ.3eMHe 6eJJere 
J.Wry npoHahH 11ylJHHM npeceKOM. 

A1<0 y · 6Jm 3HHH yon nne HeMa o6jeKaTa 3a OJJ.Mepalbe HJJH 
ux HeMa y JJ.OBOJbHaM 6pujy, oH.n.a ce HMa nocrynHTH Ha jenau 
on cneneh11x HatiHHa: 

a) l-ha6epy ce .n.se TaiJKe (npeJJ.Mera) l!Hja cnojHa JIHHHja 
npOJJ3 '-$l1 6m13y TpHfOHOMeTpHjCKe T34Ke na Ce Ha TOj JIHHHjH 
npH3MOM Oll.pe.LIH nonHomHa ratiKa ynpasHe cnywreHe ca rpHro­
HOMerpHjcKe T34Ke H IBMepH 80CUHC3 11 Op,I!.HHaTa. 

b) l13a6epe ce npasau OA HeKe 6nHcKe TalfKe Ka HeKoj 
JJ.06po BHli.JbHBOj T3lfKH KOja HM3 CBOjCTBO BH3ypHe T3l!Ke (Up­
KBeHH HJIH JJ.fJYfH Kal- 8B TOpalh, .li.HMlb3K, H T. C ''·) Ta KO 1!.8 
npaE aU np0 1133H OJIIHY TpHrOHOMeTpHjCKe T3llKe, na ce Ha TOMe 
n ,.>asuy H3MepH ancuHca no.ll.HO)!(He r a'tfKe ynpas!ie cnynneHe ca 
rpHrOHOMerpMjcKe ral!I<e Kao H .,ZIY2KHHa OPAMHate. 

ORMC TPIUOHO­
METOIIJCKMX 
TA'IAKA 

llpunor 5 

CKMllA DDJIO• 
IIIAJA 
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c) Ca CTpaHe, a Ha 2 m . .110 Tat:J:Ke, no,.11.ulrn xyMKY o.n: se­
MJhe Koja ce ysHMa H3 pyne HCKonaHe Ha cynpoTHoj crpaHH xyMKe; 
XYMKa Tpe6a .n:a 6y,.11.e y OCHOBH npC4HHKa H3jMalbe 1,20- 1,50 m. 
H BHClfHC 0,75-1,00 m. 

d) Ha JIHBa,.!I.aMa H nawJbaUHMa MeCTo xyMKe MO*e ce wc­
KonaTH KPY*HH waH aU npetJHHKa 3 m; wwpHHa IIJaHua Tpe6a 
.zr,a 6y11.e 0,20 - 0,25 m, ,.11.y611Ha 0,20-0,30 m. 

e) 3a raqKe nocTaB.'heHe Ha KaMeHHTOM 3CMJbiHIITY ysHMajy 
ce O,.!I.Mepalha o.n: yoqJbffBHX CTeHa (aKO HCMa ,npyrHX CT3JIHHX 
o6jeKaTa HJJH MC~a) Ha KO jHM3 CE ype)Ky KpCTOBH H o6oje Up­
BCHOM M3CHOM 6ojoM; CB3KH KpCT rpe6a YOKBHpHTH jOW H CJ!I1-
'lHO o6ojeHHM TpoyrJIOM. 

06jeKm, Kao 11 KYJJType napueJJa o.n: KojHx ce ysHMajy 0,.11.­
Mepalba MOpajy 6HTH 03H3'ICHH Ha CI<HUH npeMa TOnorpa¢cKOM 
KJPY'l.Y; ceM rora rpe6a yrmcam HHJI:HI<aU.Hje (HMe, npe3HMe H 

MCCTO CT3HOBalba COllCTBCHHJ<a napp;eJie) npeMa KaTaCrapCKHM 
nponHCHMa Kao H H33HBe o6jeKara. 

5. 00JI:3UH 0 o6eJieMaBalby raqKe Ca H33H3'l.ClbCM M3TCpH­
jaJJ3 0)1 KOfa cy 6eJiere H3pa~eHe, lbHXOBHX ,.!I.HMeH3Hja 11 ,.!l.y6HHe 
y KOjoj cy YKOfiaHe. 00,.!I.3I.ll1 33 ,.11.y611He OJIHOCe ce Ha rOplhy 
noBpmMHY Ha.ILseMHe 6enere. 

6. DO)I.3UH 0 BHCHHH CHfHaJJa H.IJH ITOjCJI.HHHX lbefOBHX .n:e­
JIOB3 norpe6HH sa o.n:pe~11Baihe ancoJiyrHe BHCHHe ra'lKe. Ose ce 
BHCHHe T3KO~e JBCK Mepe o.n: rOpl:be llOBpWHHC H3)13eMHC 
6eJ1ere. 

7. Dpu ycnocr~JbalhY crapMx raqaKa rpe6a (y py6pau;H 
,npHMC)l.Oa") ,li.eT()JbHO OllHCaTM Kai<o j e T3t.JKa 6HJI3 o6eJie)KeHa. 

B Mepe!be .xopu3QHfiiaAHUX JMOBa 

YJiaH 22 

,..ETOilE MEPE- YrJJOBH y :Mpe}l<H 2., 3. H nmKHX peao,sa Mepe ce no npa-
tw~ XIIPII3011- C ·'t"AIIHIIXJr.riOBA Bl1JJY rYpycHOM MeTO,li.OM. 3MO KO)I, MepeH>a JfJJQBa y MpeMH 

2. pe)l.a ( ocHOBHoj 11 n ony&asajyhoj) t<a.II.a ce ona~alha spllle c.a 
BHCOKHX 0Hp.3MH)1a r,.11.e HHCTpyMeHaT CTOjH Ha cry6y !10)1./JO>KHO;M 
yBHja«>y H KJiahelby, H yonune y c~JyqajeBHt~ta .l<aJI.a .HHnpy;Me· 
HaT He crojH cra6»JIHO, ynorpe6Jbasa ce Wpaj6epos:a MeTo)I.a 
Mepe!ba yr;JoBa. Hero raKo y cJiyttajesHMa· I<a.n:a c.e HeKH o.n. CH­
n'lana <:Jia6o BH)l.H H Jie nocrojn MoryhHocr ona~a!-h.a nyHHX 
rHpyca, 6oJbe je MepMTH yr JIOBe no Wpaj6epoaoj M.eTO,A.H. 

:t'IIPYCHA METOAA 
- hPHRPEMHE 
JIAAII>E 

4.JJaH 23 

flpe oniDKalba norp.e6Ho je ysepHTH ce: 
a I )13 je HHCrpyMCH3T fiOTDYHO CTa.6MJiaH; 
b) )I.a j e HcnpaBHO Il.CHTpHC3H; 
c) · .na je aJJXHJI.a.11.HH~ oca .Bepnn<aJJHa o;r.Hocuo .n:a je o6praa 

oca .n:yp6Htta X0pl130HTHJIH3; 
d) Jl.a cy HHcrpyMeHaT H cranm 3alllrHheHH o.n: He.nocpe.n.­

Hor yrHu.aja cyH4aHHX 3pai<OBa. 



PaJ.H Behe CTa6HJJHOCTH HHCTpyMeHTa npenopyl.Jyje ce, a 
HapotiHTO KO.lf. orra}f{al:ba TatiaKa 2. pe.n.a I<a.n.a ce oso spnm ca 
3eJ.!.be, nocTaBJhaTH Hore cTaTHBa Ha .ne6e.ne, .n:o6po no6njeHe 
.Kane, HJJH, no MoryljHocTH, Ha cneu:HjaJJHe TelllKe rB03JleHe nanytie. 

Ka)J,a ce Oll 3}1{3~be He BplllH ca CT3THBa, HerQ ce HHCTpy­
~eHaT ITOCTaBJha HeiTOCpe.LJ.HO 1i3 CTy6 yHyTapl:be ITHp3MH.LI.e, Ha 
.np03op TOpiba, Ha aapotiHTH cTy6 3a ona)l(albe HTn:. oH.u,a je 
fl0Tpe6HO ITOJJO)l(ajHe 3aBpnne O)l.HOCHO ITOCTOJhe HHCTpyMeHTa 
J'rHITCOB3TH. 

Lla 6H ce BH3Hpalbe MOfJJO BplliHTH H3 H34HH rrpen:BH~ eH 
y <I.IIaHy 24 H 6e3 3anp)l(aBalha, rroTpe6Ho je npeTxonHo npoHahH 
H no6po yotiHTH cse oHe TlltiKe Koj e Tpe6a ona*an1 ca .n.oTHqHe 
CT3HI1l(e. 

AKo je reonoJIHT peneTHI.t.HOHH, oH.zr.a Tpe6a a JJxHna.ny n o­
nocTaBHTH T3KO )la 'lHT3lh.e Ha ITpBOM (neBOM) HOHHjycy HJIH 
"mKpocKorry 6y.zr.e 6JJH3Y 09

• Tana oKpeTalheM JJHM6a ca rrpH11Bp­
,ruheHOM 3JJXHX3.lf.OM Tpe6a .zr.yp6HH ynpaBHTH H3 II04erHy TaqKy 
(BH)lH tiJJ. 24) H npH'IBpCTHTH JJHMO. 

AKo Teo.n:o.mn HHje pene1 HU.HOHH, OH.zr.a Tp e6a H3BH3HpaTH 
ITO'leTHY T3'1KY H TeK OH)La ITOMepHTH J!HMO T3KO .zr.a 'IHT3lbe 
oy.n:e 6Jm3y 0°. 

f Opl:hHM OnepaU:HjaMa ITOCTHfHyTa je O.pHjeHT3IJ;Hja JIHM03 
.Ha noqerHy Ta<Ir<y. ll.a 6H ce, MeljyTHM, nocrHrJJa nornyHa jep_­
:Hoo6pa3HOCT ona}Kaiba Ha cse Ta1.JKe, norpe6Ho je npe orra)l(al:ha 
jOlll OKpeHyTH aJJXHJLa.zr.y 3)!.eCHa HaJieBO 33 40°-50°. 0BHM 
nocrynKOM 3aspmeHe cy nplinpeMHe paJI,Ihe. 

4..JlaR 24 

1. HeKa j e ca .JI.OTHtiHe craaHu.e rrorpE6Ho ona)l(aTH TarrKe rMPYCIIA METo­
A, B, C, D H E pa<~yHajylj.r HX pe){OM y CMHCJJY Kperal:ha I<a- IIA-oDA•A~~>E 
33JbKe Ha cary (cJI. 1) H HeKa je 
;:atJKa A Haa6paHa aa notieTHY 
T3'1Ky. 

DoKpeTalheM aJJXHAa.n.e (Koj a 
je npeTXO.ll;HO 6rfJla OKpeHyTa 

,..,E 
' 

\ 

yHa3aJI, 33 40°-50°} y CMHCJJY 
Ka3aJbi<e Ha caTy HaBM3Hpa ce 
·Tatmo rroqeTHa .TatiKa, rra ce 
? qnraj:y H aa6eJie)l(e o6a HOHH­
Jyca HJJH MHKpOCKOna, (rrotJeTH3 
BH3ypa). 3aTHM Ce OTITYCTH aJI- / 
XH)La){a H H.zr.yhH y CMHCJly J<333Jb- / / 

~ 
Ke Ha caTy HaBH3Hpa cJJeJI,eha D 
TaqKa no pe.zr.y Tj. B, na ce 04H-
1'ajy n 3a6e.ne>Ke o6a HOHHjycr 
lillH MHKpocKona. OH.n.a ce, no­
KpehyhH 3JJXHJI.UY caMO y CMHCJlY 

/A 

.... 
B 

~c 
Cn . l 

Ka3aJh.Ke Ha cary, BH3Hpajy pe;ZLOM C, D, E, H noHo.Bo noqeTHa 
1'aqK~ A (aaspwHa BH3ypa), l.IHTajyhli H 6e11.e>KehH yseK o.6a 
HOHHjyca HJIH MHI<pOCKOITa. 0SHM ITOCTYIIKOM je 3aBpWeH rrp.J;iH 
nooyrHpyc. 

[241 
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. Domro ce Jlyp6HH oKpeHe OKO caoje o6prHe oce (npoae.zte 
Kp03 3eHl:IT) HJIH Ce npOME'HH JheH IIOJIO)f{aj y Jie>KHillrHMa, npH­
CTyna ce ona)l{a!hy npasaua y .npyroM noJmrypycy AJIH npe· 
BH mpaH>a l10Tpe6HO je OI<peHyTH 3JIXH.na.ny 2- 3 nyTa 33 nyH 
!<pyr,. a y CMHCJIY cynpOTHOM Kperalhy 1<333.'bl<e Ha CaTy. D OCJJe· 
rora, noKpehylm aJJxH.na.ny caMo y rope Hase.neHoM CMHCJJy, Ha~· 
BM3Hpa ce no'leTHa TatJKa A, na ce Ot!lnajy 11 3a6eJie)f{e c6a 
HOHMjyca HJIH MnKpocKona. D oKpdtyhH rpy6o a.'Jxfma.ny caMo y · 
CMHCJIY cynporHOM I<peTalby K333JbKe Ha cary, BH3Hpajy ce IIO.­
CTymro CBe T31.J Ke OII3)1{3He y npBOM 'rro.nympycy, 3JJH o6pHyTHM 
pe)loM Tj. £, D, C, B H noYeTHa ratJKa A. 

Bml<Ho je 11.a rpy6o noKperafbe a .1XM.llane y npsoM noJJyrH-
pycy 6y.lle yseK H C3MO y CMHCJJY Kpe1alh3 K333JbKe Ha cary, a, 

. y )lpyr oM noJiyrHpycy caMo y cynpoTHO M CMHC~1y AKo je rrpH­
JIMKOM rroKperafba nyp6HH npernao )f{eJbeHH n oJio)f{aj, OH)la ce 
a;Jxl1.na.ua He cMe noKperam yHa3a.n,. Hero ce fueHo noKpera!he· 
Hr,la IIpO.ZJ.Y>KHTH y OHOM CMHC:Jy KOjH )I,OTHqHOM IIOJlympycy 
O)lrosapa cse JlOrJie JlOK .nyp6HH He 3ay:iMe norpe6aa noJJO)f{af 

2. DcCTynaK KOra ce MMa npHJlp)KaBaTH KO.II. BH3Hpa!ha 
Ha 'fa4Ke je c;re)lelm: 

riiPYCHA AJJXHlla)ly Tpe6a . no~<peram rpy6HM noM:epafueM 1 caMo, 
METII.IIA CJJeBa Ha.IJ,eCHO y IIpBOM l10JJyrMpycy M 31leCH3 Ha.lleBO y .zr.pyrOM 

noJiyrHpycy) cse .rr,oTJJe .llOK ce y noJbY BH.lla .llyp6MHa He nu jasH. 
JJHK cMrHaJJa raqJ<e Ha I<ojy ce BH3Hpa. Ta)la rpe6a npoll.y>KHrH 
ca noMepatneM aJixH.nan:e· y o.rr.ro sapajyheM CMHCJJY aJJH sp; 1o Jta­

raHo H CTaTH OHJI.a 1<311.3 ce JJI1K 6y 11e H3.1!33HO HeUITO ·· M3JIO 
yJJeso o.rr, sepntKaJJHHX I<OHana. KoH34HO .rr,oso~efue JIHKa cHr-­
HaJJa y cpenHHY H3M{ ~y .nsa seprHKaJJHa KCH:Ua spmH ce caMe. 
3aspTa!heM MHKpoMerapcKor 3aspnna KO.ll, aJixH.na.lle Ka.rr,a ce: 

. cmipaJIHO nepo npHTHnyje. 

B3)f{H0 je .zr.a ce )lOBO~ efue JIHI<a IIOMohy MHKpOMeTapC!<OI 
33Epi!ha OCTB3p11 o.nje,UHOM Tj. 6e~ l10H3BJb3fb3 H 6e3 OKpera!ha 
OBOf 33Bpr!ha l.J:lC y je.IJ,HOM 'l3C y .n.pyroM CMI-1CJJy. 

Ko.u. BH3Hpalha y.n:aJbeHHX H CJJa6o BHJI.JbHBHX Tal.JaKa qecTO· 
ce 11.emasa .u.a ce JIHK cHrH3Jia peJJaTHBHO .n.o6po BH.ll.H ,ztoK . ce 
He H3JI3311 y Cpe.UHHH H3Me~y ,UB3 BepTHK3 :lHa KOHU3, 3JIH l.JHM. 
ce JJHK .ll.OBe)le y lhHXOBy cpe.nHHY, oHna nocraje TaKo cna6o 
BH)lJbHB .na j e n peuH3HO BH3Hpa!ne HeMoryhe. YoBOM cJJytJa jy 
c.Ma~bHB rc fueM jacHohe KOH'laHHUe MO)f{e ce nncTHhH nosehalhe· 
jacHu11e JlHKa Cl1fH3JICI a THtv,e he ce OMOryhHTH T34HHje BH3Hpalhe 
Me~yTHM, 31<0 ce H H3 OB3K3B H34HH He 6H MOrJI3 IIOCTHflK. 
33.llOBOJb3B<l j vha j aCHOha JIHJ<3 , CHfH3Jl3, OH.II.3 je 6oJbe HCKOpH~ 
CTHTH 33 BH3Hpalhe HeKy T34I<HUY (yJI.t 6Jbafue Ha XupH30HT3JJHOM. 
KOHUy, rpyHKY npalliHHe HT.II..), jep ce noMohy lhe BH3o1palhe-
Mm~<e o6aBHrH Ca peJI3THBHO BHCOKUM T34HOWhy. . 

no'IETMA TA'!KA 3. DowTo ona)f{ai·be Ha HCTY ratJKY y no4eTKY H 3aspweT~ 
I<Y CB3I<Of ITOJtyntpyca CJiy:>I<H K30 KOHrpOJJ3 33 HenOMHl.JHOCT 
JJHM6a y speMeHy Ol13)!{31h3, TO je ra4HOCT BH3Hpa!ha H3 IIO'leTHY 
T<l 'lKY o.n oco6Hror 3Haqaja Lla 611 ce BH mpa!he Mor no o6a-­
BJb"1TH ca mTu sehoM . ra'lHOlllliy, norpe6Ho je .na Ta4Ka 6y.rr.e 
)I,06po OCBeTJbeHa H .ua CHfH3JI Ha Taq.KH 6y.rr,e cra6HJJ3H H l10· 
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<:BOM OOJJHKY noaoJbaH 3a ratJHO BH3Hpalhe. AKo ce npe,n:au~a 
.n:a he ona)Kalbe ca .n:orHqHe TaYKe rpajant ~y)Ke BpeMeHa (npe 
M nocJJe no~He), OH~a rpe6a 33 notJeTHY T3'I!{Y 6uparH je.n:Hy 
Koja JJe)KH npeMa ceaepy, jep he oHa y TOKY ue.11or ~aHa 6HTH 
<JcBerJbeHa. Me~yrHM, aKo ona)Kalbe rpaje peJiaTHBHO KparKo 
1BpeMe, OH.ll.3 ce 33 notterHy ra4KY MO)Ke 611paru HeKa ra'IKa 
npeMa ucr oKy, Ka,n:a ce ona)K3 nocne no.n:He, a npeM3 33na.zr.y, 
·Ka~3 ce onaH<a npe non:He. 

Y UH.lhY lllTo T3ttHnjer BH~upai-b3 npenopyqyje ce .zr.a ce 3a 
-noqerHy ra'!KY 6Hpa HeKa c-:-a6HJJH3 ratiKa, Kao H3 npuMep rpo­
Mo6p3H Ha ,ll.HMI-baKy HJJH KpOBY Kyfie, KpCr Ha .UpKBeHOM TOplby 
HT~. 3a noqerHy ra'IKY He -rpe6a Y3HMaTH curHaJI nocraaJbeH 
ua .zr.paery HJIH yomme .Ta'lKY Koja ycne.zr. aerpa HJlH ~pymx 
y3poKa MO)Ke o-rcrynarH o.n: caor HOpMaJJHor no.no)Kaja. 

Y jeAHOM no.no)Kajy Ayp6uHa pa3Jllt1Ka H3Me~y notierHe H 
3aapwHe BH3ype rj. pa3JIHKa H3Me~y qHral-ha Ha noiierHy raqKy 
He CMe 6HTH aeha 0)1, : 

6" npH ona)Kal-by ocHoaHe MpeH<e 2 pena; 
8" " nonylbaBa jyhe Mpe)Ke 2 pe~a; 

10" , " np11 ona)Kalby ocHOBHe Mpe)Ke 3 pe.zr.a 
12" , , nonyl-haaajyhe Mpe:H<e 3 pe~a; 
1 ~ , , Mpe}l{e 4 pe~a. 

AKff je pa3JJHKa aeha, onaH<ai-be rpe6a noHOBHTH. 
4. Pa3.nHKa llHTai-ba 3a HCTY raqKy y I. H 2. noJio)Kajy .n:yp­

<t5HHa, KOja H3paH<aBa ~BOCTpyKy KOJJHM3Ul:!QI.!Y.__ rpell!KY.'-· -~~_pa 
OHTH y -~~~.£~~-!!P~~JII:i~HO ,qaJJHi\, . ,[!poMe-.t:~_?.Be pa~JJH~e 
<O.li.HOC~Q ... ~a,PRPa..l:ba lh~HHX ,Bpe.ZJ.HOCTH Olf, MHHHr.fyMa.._ .1{0 ¥<l,K<:;H­
-I\1_~~~~~~~- ,cMejy __ .n;a 6yJJ.y aeha O.ll.: 
· 10" npH ona}I{3I-bY OCHOBHe Mpe:H<e 2. pe.n:a; 

12" , , nonylhaB3jyhe Mpe}l{e2. pe,n:3; 
15" " OCHOBHe Mpe}l{e 3. pe!I3; 
18'' , , nonylhaBajyhe Mpe)Ke 3. pe.n.a ; 
~ , , Mpeme 4. pe.ZI.a. 

Me~yTHM, aKo H3Me~y ona'}l<aHHX ra'laKa HMa cH:rHaJia Ha 
.n:pBehy IHH yonune -ra'laKa qHjH CHrHaJJH HHcy CTa6HJIHH, OHJI.a 
·Ce HaBe.zr.eHe rpaHHqHe ape,ll.HOCTH npoMeHa Mory 3a 30°/0 no~ 
.Behan!.*) ----·--

*) TIPI<IME.Q6A. Tpe6a •ut.aty y BH/I.Y }l.a je: 

r JJ.e cy: 
c - ROJIUM3!1HOHa rperu11a; 
ct - sepTHI<aJIIIII yra o IIOJJ. I(OjKM ce BK8Hpa Ta'<!l8 
A, - 'luTalbe y 1 n onon<ajy AYP611Ha 
A2 , y 2 • • 
llpe.llB TO.Me, bi(O ll3 .. el}y OD8)1(811HX TB'Ia>:a PMa T ai(9!1JC 'IKje cy B:taype OCCTHO 

!HamyTe, :.OH.I\a IIPH ynopei)elbY r aanHNB 'IU"I'atba 113HpillellHX y I H 2 Do.IIO>Hajy II.YP6Hua 
Tp~6a yaen l Y 06illlp 8epTHKBJIII6 yr.IIQBe OOP, K OiH¥.8 cy jl.OTU'Il<6 Taq l(e BK3RpaHe. 3a RO­

.JIHI(O Tpc6a C.llaH>nTu paaJrnKy y 3aB 'ICH OCTll OA Jl~nK•KHe sepTlli(8Jil!ur yr"a «, DII~H ce Ha 

.c.II~Jielie . Ta6;ml.\e: 
« = 15"-paSnJJI(Y At-AzTpe6a CMalbHTH sa I/31J 
et==~0° ,. " ,. " , l)17 
a=:Q0 • l fl l 
a;o:; 3QII • 1/g 
0:=35° • 1/G 
tX=400 • 'h 
a =45° , • · , , " 1/'J,s 
Ha npnMep, aKo je 'TB'IKa ananpana DO/\ MepTo:lia.1HII>~ Y:rliOM oJt 30", a paa][aKa 

A 1- A2 1!8H0Crl 40" , OHI\3 Je. y ODOIA c~y~ajy DOTpe 6HO C.llalbi!TII Je 88 1/g, na ,!I.~OCTpy l<a 
J<oJiu»auuoua rpewKa 11aHOCK 35Jl. 

Har.peJI l !aBeAeHO He aaam sa T eOIIOJIHTe ca e~<cuenTJlH'IHB,\\ IIYP611HO.!!. 

[24] 
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5. KoJI, HarHyTnx BH3ypa Tpe6a o6paTnm HapoqitTy naiKibY 
Ha .X OpH30HT3JlHOCT o6pTHe oce ,nyp6HH8. 

6. flpn MepeH>y no nrpycHoj MeTOJI.H npailli,H ce onaiKajy y 
cJJeJieheM 6pojy nrpyca: 

y OCHOBHOj Mp€iKH 2. pe)la - - - - 10 rHpyca; 
, norrylbaBajyhoj Mpe*H 2. pe,ZI,a - - 8 
, OCHOBHOj Mp€iKH 3. pe)la - - - - 6 
" nonylhaBajyhoj Mpe){<H 3. pe.II.a - ~ 4 
, Mpe){{H 4. pe,n:.a - - - - - - - 3 

·, 

" , 
THPYCRA METOAA 7 . .LJ.a 611 ce 6o;ne KOMIT€HCiip8Jie CHCT€M3TCKe rpelllKe: 

no,ZI,eJie JIHM6a, a H pa.II.a CMalbaBalba yTauaja cnyqajHHX rpernaKa 
OBe no,ZI,eJie, noMepa ce JHfM6 H3Me~y noje.ll.HHHX nrpyca sa yra(}. 

() = 180° 
n 

rJI,e je n 6poj rnpyca YTBpljeH 3a onrosapajytm pe,ZI, Mpe)l(e. TaKa,. 
Ha npHMep, rrpa orraiKathy rrorrylbaBajyhe Mpe)!{e 3. peJI,a O,ZI,HOCH() 
npa Mepe~-by npaBaua y 4 rapyca, Tpe6a JIHM6 H3Meljy noje.II.HHHX. 
nrpyca noMepnTH aa 45°· 

0aMepalbe JIHM6a H3Meryy noje)lHHHX rHpyca 06aB€3HO je· 
Ko.n; ona){{alba npaBaua MpeiKe Ma Kor pena. 

8. Opa OII8)!{8fhY Ca ,JI,8THX" TaqaKa, Tj. ca TaqaKa 'Uij e· 
cy K'oop.II.aHaTe neh oJI,peljeHe, Tpe6a nope,ZI, orra)l{aiha rrpaBaua 
Ka T8'1K8M8 Koje Ce HMajy O,ZI,pe,U.HTH, lf3Bp!liHTH 0118)!{8lbe H H8 
TPH ,JI.aTe" Tal.:!Ke pa,ZI,H opajeHTHCafba npaBaua. OpHjeHTHCmbe .. 
llOMOfiy je,ZI,HOf npaBll,8 Ka ,.ll.8TOj" TaqKH JI,03B0Jb8B3 ce C3MO J 
H3y3eTHOM CJiyqajy. 

OpaB!.J.H KOjH ce yanVIajy aa opujeHTMCalbe Tpe6a JI,a 6y.II.y 
11p3Bli,H H3 J ,ll;8JbeHe H jaCHO BH,ZI,JbllBe Ta'1Ke. 

9. YHanpell. ce MOiKe CMaTpanr .na he pe3yJiraT Mepelha 
6HTH yTOJIHKO TaqHH ju JKOJIHKO ce M3lbH 6poj TaL!aKa ona2Ka y 
je.n;HOM nrpycy. 3aTO npn seheM 6pojy npaBau,a onaiKatbe Tpe6a 
noJI.emna y rpyne. OpH o6pa3oBal:by rpyna rpe6a ce npHJlpiKa­
BaTH CJJe.II.eimx npaBHJJa: 

a) KOJI. ona)!{alba Koja ce sprue y li,H.'l>Y Oll.pe~HB3tba raqaKa 
ocHOBHe Mpe}f{e 2. pe,11.a Tpe6a o6pa30BaTH rpyny caMo OJI. Ta­

qaKa MpeiKe 1. H OCHOBHe MpeiKe 2. pe.ll.a; 

b) KOJL ona){{afba Kaja ce sprue paJlH onpeljHB3Iba raqaKa 
nonylbaBajyhe Mpe*e 2. pe,ZI,a HMa ce o6paaosaTn rpyna caMO 
OJI, Tall3K8 MpeiKe OBOf H BHillHX. pe.II.OBa; 

c) I<OJI. ona){{3lba Kaja ce Bprue paJJ.H o.n;peljHBalba Taqar<a 
ocHOBHe MpeiKe 3. peJI,a aMa ce o6pa3oBaTn rpyna caMa o.n:. Ta­
L!aKa KOje npHI18JI.3jy Mpe)!{H OBOr H BHlliHX pe.II.OBa; 

d) KO.ll onaiKaiua I<Oja ce sprue paJI.H onpeljasalba Ta'!aKa. 
nonyiDaBajyhe Mpe)!{e 3. pe,ZI,a H MpeiKe 4. peJla Mo ry ce o6pa-
30BaTH KOM6HHOBaHe rpyne, JBO,ZI,eflll y je.II.HY rpyny T3llKe CBHX. 
pe.n;ona; IIJ>H aBoM ce 'taqKe Mpe.>Ke 4. pe.u.a ona){{ajy caM O> 
y 3 nrpyca. 



10. fpyne o6pa3osane npeMa npeTXo.l(HOM crasy ne cMejy 
i!~ICTH BH!lle O.II.: 

a) 7 npasau:a KO.ll. onamalha Koja cJJy>Ke 33 o.n.peryHBalhe ra­
"!aKa ocHosae Mpe>Ke 2. pena; 

b) 9 npasau:a KO.ll. ona)[{alha Koja c.ny>Ke 3a o.zr.perynaalhe ra­
~aKa nonylhaBajyhe Mpe>Ke 2. pe.11.a; 

c) 10 npaBaua Ko.zr. omi>Katna Koja cJJy)[{e 3a o.zr.pe~HBalhe 
TaqaKa OCHOBHe Mpe>Ke 3. pe.zta; 

d) 12 npasaua KOD: ormKatba I<Oja cJry>Ke 3a o.zr.peljHBaFbe ra­
'la!<a nony!hasajyhe Mpe>Ke 3. pe.zr.a ; 

e) 15 rrpasau:a KOD: ona)[{a!ha Koja CJiy)Ke 3a O.lperyHBafbe ra~ 
tiaKa Mpe}Ke 4 .. peJl.a. 

MeljyTHM, aKo HHcrpyMeHaT He crojH .zr.osoJhHO t:Ispcro, I<ao 
Ha IlpHMep npH Oll3>K31-bJ ca BHCO!<HX nHpaMH.ZI.a llO.LVlO>KHHX 
YBHjalhy, OH.ZI.a ce HaBe.zr.eml 6pojeBH HMajy CM3JhHTH 33 30,% •. 

DpH aeheM 6pojy npasau:a ona>Ka!ha rpe6a no11.enHTH y 
no.n.rpyne, TaKa .zr.a 6poj npaBau:a y no.n.rpynH ae 6y.zr.e aehH 
OJ!. rope Haae.zr.eHHX 6pojesa. 

Ko.zr. o6pa3osa!ha nourpyna rpe6a BO.ll.HTH patiyHa o ro~e 
.na ce npasu:H CBaKe no.ll.rpyne Mory opHjeHTHCaTH 3ace6Ho. Pa.zr.H 
rora je norpe6Ho .zr.a noje.ll.HHe no.zr.rpyne HMajy 3 npaau:a Ha 
, .zr.are rj. paHHje o.zr.peljeHe ratiKe. A1<o npHJJHKe J<O.ll. ona}){alba 
OHeMoryhasajy o6pa3osatne raKBHX no)l.rpyna, OHJ1.3 j e norpe6Ho 
.zr.a H3Meljy no.zr.rpyna nocroje H3jMa!he 3 3aje.n.HH'IKa npasu:a, 
Kai<o 611 ce npaBU:H ona>KaHH y noje.II.H:HHM no)l.rpynaMa MOrJIH 
CBecnt y je11.ay 3ajell:HI1qKy rpyny. OpH OBOM nocrynKy je no­
){{eJbHO, 3JJH He H HeOllXO.li.HO, )1.3 CBe ITOllfpj ne HMajy HCTH llO­
tieTHH npasau. 

IlJpaj6epoBa MeTOJJ.a, KOja Ce npHMelhyje C3MO KOli, Mpe}){e WTPAJ&EPOSA 

2. pe.zr.a, a y CJJyqajeBHMa H3BeAeHHM y tiJJ. 22 CaCTOjl1 ce y =~T~Mo:P~ 
CJJe.n,efieM: CYWTMH~ 

1. Ha CTaHHU:H Ce HMajy H3Mep!1TH CBH. yrJIOBH o6pa30B3HH 
H3 npasaua Koje Tpe6a ona}){anr. AKo ce ca craHHu,e ona}){a s 
npasau:a, OHJl.a 6poj yrJiosa k, KOjH ce Mary o6pa3oBaTH H3 s 
npasau:a H Koje Tpe6a H3MepHTH, H3HOCH: 

k = s (s- 1) 
2 

2. Pa.n.H o.zr.pe~HBatba s npasau:a norpe6Ho je H3Meparu 
CaMO S-1 yrJIOBa. 0BH YfJIOBH, KOjH cy HeonXOJl.IIH H 33 I<Oje 
ce Tpame HajseposaTHHje spe.zr.HOCTH, jecy ,rpa}){eHH" yrJJOBH. 

3. 3a CBaKH n Tpa>KeHH" yrao )I.06Hja ce S- 1 Bpe.zr.HOCT H 
TO: je.zr.Ha Bpe.II.HOCT )1.06HjeHa Henocpeli,HHM MepelheM ,ll;OTH'!HOf 

[25) 
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yr JJa H S- 2 Bpell.HOCTH OJ(pe~eHHX KaO 36Hp HJJH pa3JJHl<a Apy­
rHX aenocperr.ao MepeHHX yr JJOBa.*) 

4. CBaKH ce yrao Ha CT3HHUH MepH y HCTOM 6pojy nrpyca, 
AI<o ce yrJIOBH Mepe y n r11pyca, a 3a jenHHHUY Te}£{HHe y3M.e 
ce Te}£{HHa yr JJa H3MepeHor y je.n.aoM rHpycy, OH.U.a he yrJioBK 
HM3TH CJie)l,ehe Te)l{HHe: 

a) csaKH: aerrocpe.u.Ho MepeHH yrao, <mja je Bpell.HOCT OApe­
ijeaa I<ao rrpocra apHrMenrqKa cpeAHHa H3 n mpyca, J(06Hja 
Te}£{HHY Pn = n; 

b) csaKH rraK ,H3Be.n.emt" yrao Tj. yrao o.u.pe~ea Kao 36Hp 

6 
. n 

HJJH pa3JIHKa .U.Ba aerrocpe.u.ao MepeHa yr Jia .u.c HJa Te)l{t!HY Pt = 2 
5. HajsepoBaTHHja Bpe.u.Hocr , rpa}£{eHor" yr.11a o,11.pe~yje ce 

KilO OIIIllT3 apHTMeTH'IKa Cpe)l.HH3 H TO: 

a) H3 Bpe.II.HOCTH ,ZI,OTHqHQf yrJJa )l.06HjeHe Herrocpe)l.HHM 
MepelheM; 

b) H3 S- 2 Bpe.U.HOCTH ,H3BeD:eHHX" yrJIOBa .U.06HjeHHX K30 
36Hp t!JIH p3311Hl<3 HeiiOCpe.U.HO MepeHHX YfJIOB3. 

riormo je re2lmHa aajsepoBaTHHje BpenaocTH, o.u.pe~eHe 
1<30 0IUIIT3 apHTMeTHqKa Cpe.U.HH3, je)I.H3K3 36Hpy Te}£{HH3 IIOje­
.li.HHHX BpeJ(HOCTH, TO he OBa Te)l{HHa 6HTH: 

n ns 
P=Pn+(s-2) Pt=n+(s-2)2=2 

*) IIPHMEABA. AKo ra cTaHw~e Tpe6a orramaTa 4 rrpaB!Ia, OHAa ce Mopa >r3!11epHTH 
€ Yf.llOBa H TO: (1'2), (l•J), (1'4), (2'3), (2·4) 8 (~'4). 

1. TPalKeHB yrao (1.2) 

(I '2) = (1'3) - l2'3) 

(1'2) = (1'4) - (2' 4) 

/! 

3 

4 
CnnKa 2. 

2. TpalKeHH yrao (1'3) 

(1.3) = (1•2) - (2•3) 

(1"3) = (1'4)- (~N) 

Ar<o ce aa 'T'palKeHe yrJIOBe 
yaMy yrJIOB": (1'2J, l2·3) ~ t3'4), 
OHAa je IlpeMa C.ll~L\K 

1 TpalKeHH yrao (1'2) 

(1"2) = (l'iil - {2'3) 

(1•2) = (1'4) - (2"4) 

2. 'T'palKeH" yrao (2·3) 

(2. 3) = (1.8) - (1'2) 

{2'3) = (2'4) - (3'4) 

3. TPa}K ~HII yrao (3'4) 

(3'4) = (1'4) - (1•3) 

{3'4) = (N) - (2'3) 

I{ a A• ce a a "TpalKeHe" y r .llO­
se y~IIIY ynoBH; (t·2), t1'3) ll 
(1'4) OHI\<1 je: 

3. TpaH<eHa yrao (J..J) 

(1'4) = (1'2) + (2'4) 

(1'4) = (1'3). + (3'4) 



6. npw MepeH:.y rto lllp~j6epc>Boj MeT6itfiTpa)l{H ce ' .na csH 
R3pasflaTH ytilo'B.I.f y· ·Mpe:iKI:r' .noTHtiHor pe.na i-IMajy' i1c1:y ''ie:>fd:i:iiy, 
:j. HCTY Te)f{HHY Tpe6a .!1.3 HMajy HajsepoB3THHje spe.n.HOCTH 0.!1.-
peljeHe 3~ CBe n Tpa)f{eHe" yr_~OBe '.ztOTI.PIHe Mpe)f{e. ns 

OsaJ aaxTeB HMa aa nocJie.ll.HllY ycJIOB .112 npOH3BO.ZL 2 6y.11.e KOHCT3HTH3 BeJJHqHHa Tj. 

ns 
2 = konst. 

H3 npe.ztlher npoH3JJ33H .na je 6poj mpyca yciiOBJbeH 6po­
je~ npaBaJ.ta. 

7. 3a npoH3Bo.n.e ns o.aHocHo n; o.npe~yjy ce ~.iie.aehe '6pojHe 
BpeAHOCTH: 

ns 
2 = 10· KO.IT. OCHOBHe Mpe)f{e 2. pe.n.a ; 

" 
Iioriylhasajyhe :Mpe)f{e 2. pe.rr.a. 

8. Y uHJbY WTO nomyHHje KOMneH3aUHje rpewai<a no.zJ,eJie 
.1'HM6a Tpa)f{H ce .aa ce caaKH npanau qHta Ha je.ll.HOM re HCTOM 
MecTy JIHM6a caMo je.naHilyT. Pa.an Tora Tpe6a yrJioBe KOMOHHO­
BaTH y rpyne TaKO, .zta y CBaKy rpyny y~y yrJIOBH o6pa3oSaHH 
o.:r, pa3HHX npasa:ua. Cim yrJIOBH 'j e.zme TaKo o6pa3osaHe rpyne 
Mory Ce Oll3)£{3TH npH HCTOM llOJIO)f{ajy JIHM6a. 

O.zt 6poja yrJJOBa k MO)f{e ce o6pa30B<iTH m nomyHo· He-
3aBHCHlix yrJJOBa Tj. yrJIOBa O,ll KOjHX je CBaKH o6pa30B3H OJI. 
~sa paaHa npasua. 

m = i (Ka.n.a je s napaH 6poj) 

s - 1 ( . 6 ') m = 2 I<a.zta je s HenapaH poj 

npeMa TOM e 6poj rpyrra t I<OM6HHOB3HHX H3 He32BHCHHX 
yr.10na je: 

B.1H 

k 
t= ­

m 

2k ( . ) t = - Kana Je s napaH 6poj s 

2k ( . 6 ') t = - -
1 

Ka.n.a Je s HenapaH poJ 
s-

Ha npHMep, 3a cJiytlaj .na je s = 4 .ao6Hja ce: 

k = s ( s - I) = 6. nz = ~ = 2 . t = 'k = 2k = '3 
2 ' ~' fllS 

Te rpyne H yrnoBH jecy: 

1. rpyna 2. rpyna 
(1·2) (1•3) 
(3•4) (2•4) 

TpHaBTyna~l!ja 

3. ·rpyna 
(I ;4) 

<t2•3) 

[25] 
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9. l3poj crer:eHa 33 J<ojH r pe6a noMepHTH .7IHM6 H3Me~y 
noje.l(HHHX MepeH>a HCTQf yrna OJJ,HOCHO H3Mehy rHpyca H3HOCH: 

d = 180° 
n 

a 6poj creneHa o 3a I<OjM rpe6a noMepHTM JHIM6 H3Meljy nojenH­
HHX rpyna jenHai< je: 

10. BpeJlHOCTH 33 k, n, p, m, t, d H 15, npeMa 6pojy npa­
Baua s, ,ZJ.are cy y cJie.rr.ehoj ra6.'Il1LI,H. 

Te.liCHHa 113- Epoj CTeueHa £poi . cTeoeHa ( 

6poj paaHaTor aa f(ojn ce sa !tOJII ce no-
e JlOMep a JlllJU) .l!ep I ,l[HA{(i 

ctl 
rupyca yr.TJa 

" a a.Meljy r npyca lla~eljy rpyaa 
n ns t= 181)0 d ;:! l'<l ... 

ctl ~ p =-i "" d= - li=T 
~ 0 

.. n 
"' <:: ... - --- - .. Q, <.. "' .. ... .. i """ ,. ... 
t: >. ... -;. "' .. ... ... 
·o- 0 

-;; . ., 0 c ..., . ., 
"' 

., ... .. "' .... .... .. ., a: ., (.) c. ~ .. .,., ~ .. .. .. Q, Q, ;* ..o ~ h ~~ ... .. 
~~ ~;E - y :e~ t.Ci t.O 

_, 
"'"' 0 <-

,.. ., 
0 0> »" 0 ·e; 0~ c"' C<l> "'"' li!O. 

.,.,_ :::c. =0. 0:0. 00. =~ =c. 
s k gill g" ' • :II o>! 0. rt 2:~ ., .. g~ 

o~ 

0 

" 
t:.Q ~::~ 

2 1 10 8 10 8 1 1 ] 8 . 18 
3 3 7 5 !U.S 7,5 1 3 25,7 36 8,6 12 
4 6 5 4 10 8 2 3 36 45 12 15 
5 10 4 3 tO 7,5 ~ s 45 60 9 12 
6 tS 3 3 9 9 3 5 60 bO 12 12 

I 7 2 1 3 2 10,5 7 3 7 60 9i) 8,6 12,9 
8 2H 3 2 12 8 4 7 oO 80 8,6 12.9 

1.JnaH 26 

WPAJ&EPOBA Ha ocHoBy HaBe.ZX.eHor y nper xo.zx.HoM q.naHy )l.ajy ce cne-
::f.:~AWEME )l.ehe rneMe ona>Kai-na: 

I. s= 2 k:l m=l t = l I "d O d-tso 
OcllOBHa ~ r u p y c u 
Mpe)l(a ,,., ~~ t J 2. I s. 1•· I s. I 6. 17. Is. I 9. lw. 

(1.2) -;-!WI 36° 540 17;-l goo -hoso t26° 1144° !1 520 

I n=8 d=22°,S 

nonylha-

,~ 
r H p y c H 

sajyt;a 
I. i 2. I 3. i 4. I 5. I 6 7. I 8. Mpe)l(a 

(1.2) oo ! zz.so w 07,50 wl112,5' )35° 157,5C 



II. s=a k=!3 m=l t= 3 I 
I 0 c H 0 B H a M p e iK a llony~~>aaajylia Mpe)l(a 

n= 7 d= 25.7° 3= 8,6'' n=5 d=36° 3=12 
····-

Yrao r .H p y c .H -- r H p y c II 

t I 2 I 3 I 4 I 5 I 6 I 1 1 l zl3l4ls 

(t2) l~o-\ 25,7 ~~~~ 102,8\ 128,5 \ t54,2 \_Q_ ~\E_\toa\t44 
(1.3) j 8,6 ~~60,0 ~~~ 1R7.l \ 1 62,8 1_13_~]~~·1201 156 

I c2.3) n .2 t 42.9 68.6 94.3 I 12o.o 1 145.7 . 171.4 .24 60 l9s 132 Jss 

Yrao 

!II. S= 4 m= 2 t =3 

0 c tl 0 B H a !t\ p e )I( a I nony!hasajylia Mpe)f(a -·-'----'-- - __ !'-,____!.!___---=----- -t 
n=S d=36° 3 = 120 n= 4 d= 4So o= 15° 

fM pyC 11 rw py c11 

I 1 I 2 I 3 I 4 I 5· 1 I 2 T 3 I 4 

\1.2) I 0 I 36 I 72 108 144 0 45 1~1 1~5 
11 .3) - 12- 48 I 84 - 120- ---;a 15 60 ~! ISO 

(1.4) 24 ~~ 132 ~ 30 75 _!3Q__/ 165 

f2.3)_ 24 60 96 132 168 30 I 75 120 I 165 

(2.4) 12 48 84 120 15o IS 1--;;--llOS 150 

a (SA-) - - -o-3o 721o8144 - o-1--;s f9oJ 135 

l III. 

IV. 
~, 

Yrao 

'! 1vym:: 

yr.riOB H ~ 

S= S k=IO m=2 t = S 

0 c H o s H a M p e iK a nony!haaajyr-a MpeJKa 

n= 4 d=4SO &=90 n= 3 d= 600 3= 120 
f Hpyc_ w_ _ f wpyc.H I 

•---+--t--"1_ 2_"-1 _ 3 _,_1_4_+--~ -~-z-1 -s-1 
: 1 2) 0 45 90 135 0 60 120 

(1 3) 9 54 99 144 12 72 132 

(1.4) 18 63 108 153 24 84 144 

J!:_~_L _ _ 27 ___ 1 __ 7_2_1 __ 11_7 __ 1 _ _ 1_62 __ 1 _ _ 36 _ _ 1 __ 96_ 156 

(2.3) 18 6:~ 108 153 24 84 144 
r---·1--- 1- - -1--· -1-- - - 1- - --1-- ·- -

(2.4) 27 72 I 17 162 36 96 I 156 

t25\ 36 81 I 12fl 111 48 --1o8i~ 
~---1-----1-----

(3.4) 36 81 I 126 m 48 1os 1 168 
~~11-----11-----

(3.5) o 45 I 9o 135 o 6o I 120 
....:C4_s_:,)_

1--9--r--s"-...t- l 99 144 12 12 I 1s2 

[261 
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. , .. 

fpyne: 1 I .2 I 3 I 4 .. : I 
'}~)'l l 

IV. YrnosH 
( 1.2) (1,.3) I (1..4) I (1.51 ·I 

·. . ('~ .5) (4.51 l 12.31 I (2.4) (3.4) ' I . .. ·- · ··· · - · - - . ·- .... -~ -

i ··-· V. s=:=s k= 15 . m=3 t.:..:..s, · · ~ 
t . 0 c H o s H a .M p _.e -,,<. ...... aL...--.----n....,q,o..;.ny;_.lh_fl_~-~J-yli-a-M-, p....,~_JK..;..a _ _.lt-1. 

J T 

I
. n=3 d=60o S=l20 · n=3 d=600 S=12° i 

Yrao T 
. fHpyCH r H p y C II ~ 

IJ---~· ~~1-+'~2--~' ~a _· ~~1--~'--~2--+' ~3~'· I ' (1.2) 0 I 60 120 0 I 60 I 120 ~ 
t.· ~11--1--1----1 ' · ' J I (!.3) 12 72 132 12 ,_2 _ ~ 
. . (1..4-) .24 84 144 .24 .. 8! 144 . 

l ' ~ 1.5) 36 I 96 I 156 36 I 96 156 f I 
~ ---,-1---:- -- ---~1------------+ 
~ (t.6) 48 1os I 168 48 . to8 168 • 

J. (2.3) 48 108 . l QB 48 --1-08--l--.-16-8- -+ .~ · 

! (2:4) 36 !:t6 156 56 96 . 1~ ; 
~ ·-----1----!-----1----1-------- ------1-----+' 1 
;· (2.5) 12 72 132 12 72 1s2 ! 

t 

,2.6) 84 144 144 T 24 84 

~ (3.4) 0 60 120 0 60 . 120 t 
·~ l. 

) 3 5) 24 84 144 24 84 144 ~ 
£ .4 1--- -1---j (3.6t 36 96 156 36 96 156 : 
~·. -~--1------1------1-----l--------I-------I-----M 
~ ' (4.5) 48 108 168 48 108 168 l 
~ (4.6) 12 72 132 12 72 132 3 
( - ·--1--- - 1-----l-- --l-------- l--- --1-----4-11 
f. (5.6) 0 60 120 0 60 120 t t :-;. __ .._ __ .._ __ ..:... ________________ _.,. 

;I fpyrre: 1 I 2 I 3 I 4 I~ 
I v. 

. (1.2) {1.3 ) I ( 1.4) I ( 1.5) ( 1.6) . ~ 
YrnoBH· (3.4) (2.5) 

I 
(2.R) 

I 
(2.4) (2.3) ., 

: 

. (45) :11 (5.6) (4.o) (3.5) (3.61 



l VI. S=7; k=21; m=3; t=7 
- IiQ.'iYihiiBa. 

bcHouaa MpeHca jylia Mpe;!(a 

n- 2; d =!IOl 
n=3;d=60'; o=8°.6 o=l2",9 

I 

Yrao 
1 
rip;c~' 

3 1 
r
1
HP(:n 

__@._ _o_l~l 120 __Q_I~ 
11.3) ~ 68,61 128,6 12,91102,9 

~ 17,2 77,2 137,2 25,81115,8 

~ 25,8 85,8 145,8 1!8,7 .!_~8.7 

~ 34,4 94,4 154,4 51,6 141,6 

J.!.2L 43,0 103,0· 163,0 64,5 154,5 

(2.3) I 7,2 77,2 137,2 25,8 115,8 

(2.4) 34,4 94,4 154,4 51,61~ 

(2.5) 8,6 68,6 128,6 12.9 102,9 

(2.6)- 25,8 85.8 145,8 38,7128,71 

<2.7) 51 ,6 111,6 171 ,6 TI,4 167,4 , 

(3.4) 51,6 111 ,6 171,6 TI,4167,4 

(3.5) _o __ ~~-o-~ 
(3.6) 43,0 103,0 l63,(l 64,5 154,5 

(3.7) 25,8 85;8 145,8 38,7128.7 

~ 43,0 103,0 163,0 64,5 154,5 

(4.6) ____Q_ ~ ~ _Q__ ~ 

(4.7) 8,6 68,6 128,6~1102,9 

(5.6) 51 ,6 tll ,6 174,6 77,41167,4 

I (57) 34.4 94,4 154,4 51,6.141,6 

~ 17.2 TI:i 137.2 25,8105,8 

I rp·ynel l I 2 I 3 I 4 I 5 I 6 I 7 

(1 .2),( 1 .3~ 1 (1 .4 )11(1.5)1(1.6)!(17)1( 2.7) 

YrJIOBH (3.5) (2.5)'(2.3) (2 6Jj(2.4) (3.6),(3.4)

1 ;46)h.11 Irs 7)1(3.7)!(5.71(:4; (56) 

: VII. sd~; k=28; m=4: t = 7 
Dony~~>aoajyna 

OcHOBHa J<pem a JJp ema 

Yrao 

n= 2 
·n=3; d=W; o= 8°,6 d=900; o -= 12",9 

I 
fHpycu fHp ycu 

t l21 3 tl2 

~ 0 ~ 120 _Q_~ ; 
~ 8,6 68,fi 128,6 12,9 102,9 

(1.4) 17,2 77,'1. 137,2 25.8 115,8 . 

{l .S) 25,8 85.8 1145,8 38,7 128 7 · 

(1.6) 34,4 94,4 ,154,4 ~~ 141,6 

J!:2L 43,0 103,01163,0 64,5 154~5 

~ 51 ,6 111,6 171 ,6 _.22~ 167.4 

(2.3) 17,2 77,2 137,2 25,8 115,8 . 

(2.4J 34,4 94,4 154,4 51,6 141,6 . 

(2.5) 8,6 68,6 128,6 12,9 102,9 . 

(2.6) 25,8 85,8 145,8 38.7 128,7 

(~.7) 51,6 111.6 171,6 77,4 167,4 

(2.8) 43,0 103,01163,U 64,5 154.5 

( 3.4) 5 I ,6 I It ,6 171 ,6 77,4 167,4 

(3.5) 0 60 120 0 I~ 

~ 43,0 103,0 ~3,0 64,5 1545 

lt3.7l 25,8 ·8s.s 145,81 B8,7 128,7 . 

(3.8) 34,4 94,4 154,4 51,6 141,6 

(4.5) 43,0 103,01163,0 64,5 154,5 . 

(4.6) _o_~ 120 o 
1
_ go 

(4.7) 
1
~ 68.6

1
128.6 _I_?~ 10~.9 . 

(4 8) 125 8 8.5,8 1145.8 38,7 128,7 

(5.6) 51 ,6 111,6 171 ,6 77,4 167,4 

(5.7) 34,4 94,4 , 154,4 ~~~ 
- - ... - --- - - -1---'-
(5.8) 11,2 77,2 137,2 25,8 ns,a . 
(6.7) __!.!,2 77,2 137,2 25,8 115,8 

(6 8) ~ 68,6 128.6 12,9 102.9 

(7.8) o 6o 120 o I so 

rpyne I 1 I 2 1 3 I 4 I 5 I s I 1 

VII 

~~~~ (1.4) ~~,~ (1.7) I 12.7) : 
(3.5) (2.5) (2.3) (2.6) (2.4) (3.6) (3.4) 

Yr.~OBI1 --1--- -.-- - - - ---

1 
(4.6) I (4.7) (6 7) I (3.7) I (5.7) I (4.5) (56) 

. (7.8) . (6.8) . (5.8) (4.8) . {3.8) (2.8) OB) 
[26] 
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IIIIPA:JBEI'OBA 
<METOAA-no­
ICTYDAK 01!11 
'MlPEito¥ 
\Y£JIDJIA 

flpH KOpRWHelhy OBHX weMa Tpe6a HM3TH y BH.ZI.Y .n.a 
liHTalhe Ha JIHM6y 33 npsy JJesy TaliKY CB3KOr yrna H3HOCH ()+ a:, 
nr.e j e 6 noMepalbe JJHM6a 3a O.II.HOCHY rpyny c o63HpOM Ha no­
qeTHH npasa~ a a yrao H3Meryy noqeTHor npas~a H npaR~a Ha 
npsy JJeBy TaYKY csaKor yrJla, AKo ce, Ha npHMep, ca cTaHu~e 
ona)J{a 4 npasua, na npu6JIHmHe Bpe.n.Hocm yrnosa H3Meryy IhHX 

H3HOCe: 

a 1 = (1· 2) = 76°30'; 

0:!! = (1·3) = 157°2(/ 

OHJta ce no6Hja c:Jeneha Ta6Jm~a 'tJHTalba Ha JJesy Ta'tJKY yrna 
KOjH ce Me pH: 

r H p y c H 

I I 2 I 3 I 4 I 5 
·-

4s.tTalba 
Yrao Ha Ha Ha .. I .. npsy I Jiesy npay I Jiesy npay I JieBy npayj Jieay npsy l Jieay 

Ta'lKY Ta'lxy TalJKY Ta'IKY Ta'IKY 

(1·2) 0 0 36 36 I 72 72 108 108 144 114 
~---- - --

48 I 84 
- - - - - - - - - -

(1·3) 12 12 48 84 120 120 156 156 

(1·4) 24 24 60 60 96 96 132 132 168 163 
- - ~- - - ----- - --

(Z.3) 24 100030' 60 136030' ~6 172"30' 132 208"30' 168 244030' 
f--- '------- - - - - --------- -

(2·4) 12 88030' 48 124030' 84 160"30' 120 196"30' 156 23Zl30' 
- - -- ----- - - - - -

(H) 0 157020' 36 193020' 72 229"20' 108 2!15"20' 144 1 30102or 

4JJaH 27 

npH Mepelhy no Wpaj6eposoj MeTO.II.H pell, Mepe!ba noje­
.ZI.HHHX y rnosa noTnyHo je npoH3BOJbaH, Te aaro Tpe6a ona >KaTH 
C3MO OHe T3'1Ke KOje Ce y TO BpeMe Haj6oJbe BHlle H BH3Hpalbe 
Ha thHX MO>Ke .11.3 Ce H3BpWH Ca TIOTpe6HOM T3lJHOWhy. 

1. CaM nocrynaK npu Mepe!by csaKor noje.n.HHor yr.na je 
CJie;r.ehH: 

a) opHjeuTHCalbe JIHM6a npeMa on.rosapajyhoj we~m, a y 
Be3H TalJKe 2 npeTXO.II.HOf qnaHa; 

b) BH3Hpatbe Ha nesy ratJKY yrna Koju ce Mepu; 

c) BH3Hpalbe Ha .n.ecHy Ta'tJKY yrna KojH ce MepH; 

d) nposo~elbe .n.yp611ua Kp03 aeHHT IUIH npo.MeHa nono>Kaj a 
lberose o6prue oce y nemHillTHMa; 

e) BH3Hpalhe ua ;r.ecHy TaliKY ynra KojH ce Mepu; 

f) BH~mpathe Ha neBy TatiKY yrJia KOjH ce MepH . 



nocne csaKor BH3Hpalba IIHTajy ce o6a MHKpocKona HJI!i 
K01l. HHcrpyMeHara Hosaje KOHCTpyKu.uje, OIITH"'-IE<H MHKpoMerap. 

0pH 'lHTalby MHI<pOCKOIIa HJIH MHKpOMerpa nperropyttyje 
ce c~e~ehH nocrynaK: 

a) I<O.Il. M!il<pOCKOna lJHTajy Ce MJI3~3 H CTapHja IIOJleOH3 
upra no.n.e:1e .1HM6a, rra ce y 33IIHCHHK yHOCH cpeJI.I-IHa H3 osax 
<:~HTalba; 

b) KO)l OIITHlJKOr MH!<pOMeTpa )lOBOll.e Ce JIHKOBH IIOIIeOHHX 
u:pra JIHM6a .n.o KOHHI.J.HAeHI~Hje .n;sa nyra y3acronHo, na ce o6a 
nyTa spum tt.HTa ~be MHKpoMerpa; y 3anHcHHK ce ynHcyje cpe­
.llHHa IB nsa ttHTalba. 

Kperalhe anxH.n;a.n;e npH ona.>Kalby y npsoM nono>Kajy .llyp­
QI1Ha BpWH ce y CMHCJIY KpeTalba K333Jbl<e Ha Cary, a y .n;pyrOM 
IIOJIO.>Kajy .llyp6HH3 y CynpOTHOM CMHCJIJ. TaKBOf IIOCTynKa 
rpe6a ce npH)l.p.>KaBaTH Kalla HHCTpyMeHaT HMa 3JJXHA3JUIHY ocy 
nma Pencon.n:a, Tj. Ka.II.a je KOHCTPYKI.J.Hja anxH.lla.llHHe oce TaKsa 
.n:a aJIXHJJ.a.n.a npH csoMe KpeTafuy He sytte JmM6 3a co6oM. 

Me~ymM KaJJ.a HHcr pyMeHaT HMa I.J.H.llHH.II.pH•my anXH.II.3.II.HHY 
ocy (TeO.II.OJJHTl1 BRJJ)l.a HJIH Uajca) rj. Ka.II.a je J<OHCTPYKI.J.Hja 
8JIXH~3.II.l·!He oce T8KB3 ~a 3JIXH~311.3 npH CBOMe l<peTalhy MO.>Ke 
,n:a syqe JIHM6 3a ' co6oM, OH.lla ce rpe6a npH.II.p>KaBaTH C.'Je.II.eher 
fiOCTYIIKa. 

Y IIpBOM IIOJIO}l{ajy Jiyp6HHa 3JJXHJJ.alla Ce IIOKpehe y CMH· 
cny Kperalba I<a3aJbKe Ha caTy ; npso ce BH3Hpa Ha JJesy, na 
{)Hila Ha .II.eCHY T3"lJKy. 00WTO je H3BprneHO 'lH:Talbe Ha JI,eCHY 
ratiKy, . .n;yp6HH ce .II.OBe.n;e y JI.pyrH noJIO.>Kaj a aJixH)la.lla ce no­
:Kpehe y HCTOM CMHCJIY Tj. y CMHCJJY KpeTafba K333Jbl<e Ha CaTy 
cae AOTJJe ~OK ce noHOBO He H3BR3Hpa ~ecHa ral!I<a. 4HM osa 
6yn.e H3BH3Hp3H3 H O"l!HT3H3, Tpe6a rrpo~y>KHTH KpeTalhe aJJXH· 
,n:a~e y HCTOM CMHC.ny, na H3BH3Hp3TH H O'lHT3TH .nesy Tal!Ky. 
OpeMa OBOM IIOCTYIIKY KpeTalbe 3JIXH)l3JI.e BpWH Ce yseK y 
cMHcny KpeTalba Ka3aJbKe Ha caTy, a ycTsapH MepH ce ~aKne y 
JI.pyrOM DOJIOllia jy JI.yp6HHa JIOnyHCKH yrao ~0 360°. 

2. Pa3JJHKa H3Meljy spe,n;aocm je.n.Hor re HCTor yrJia Mepe­
Hor y pa3HHM rHpyCHM3 He CMe ,n;a npena3R H TO: 

6" l<OJJ; OCHOBH e Mpe.>Ke 2. peJra; 

7" KO.II. nonylhasajyhe Mpe>Ke 2. pe)la, 

YrnosH KojH He 3a.II.OBOJbasajy npe.zui>e ycJIOBe Mopaj y 
-ce DOHOBO ODalli3TH IIO HCTOj rneMH y CBHM rHpyCHM3 Tj. I.J.e.10· · 
KynHo Mepelbe .II.OTH:ttHor yr JJa Tpe6a nOHOBHTH. 

3. Al<o cy Ha CTaHHI.J.H HeKH npaBI.J.H seh paHHje ona}l{aHH 
H H3pasaant; OH.II.a ce OHH · yso~e y nnaH onallialba saje.llHO ca 
CBHM3 OCT3JJHM3, aJJH ce He Mepe yr JIOBH: H3Me~y THX .II.3THX 
npasai.J.a. · · · ·· '· 

[27] 
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MEPEibE BEPTM· 
IIAIIIIIX YrAD· 
IIA - ODWT£ 
IAPEI&E 

Hpunor 6 

MEPEibE BfPTH· 
K.UHIIX YrnO· 
BA - nocTY· 
nAil KOA 
JllfPEibA 

lfPTIIIAJIHH 
YfiDBII 

C. Mepe~t;e BepiiiaKaAHUX yzAOB.a 

4J13H 28 

1. BepTHKaJIHH y rnosH Mepe ce npeMa "OJJaHy O.ll.peljH­
aa&a anCOJJYTHHX BHCHH3 Ta'laKa nyTeM TpHrOHOMeTpHjCKOf . 
HHBeJIMaHa". 

2. Pa..11.u cMa!he&a IIITeTHor ynn.taja peq,paKUHje Tpe6a Te­
)KHTH ..11.3 ce MepetLe BepTHK3JJHHX yrJIOBa BpiiiH y BpeMeHy O)I. 
9 AO 15 qacosa. 

4 J>a H 29 

1. BepTHKa.nrul yr nosH Mepe ce y Tpu mpyca. 

2. Y npBOM no.nyrHpycy Tj. y npBOM ITOJIO)Kajy ..11.yp 611Ha 
(Kpyr Jieso) Ta'lKe ce ona)Kajy penoM T1, T2 , T3 ••• 7'a H.n.ylm 
OA T3'lKe .zr.o raqKe y CMHC11y KpeTa&a Ka3aJbKe Ha caTy. Y .ll.py­
roM noJJympy cy Tj. y .n.pyroM noJJO)I{ajy .llyp6HH a (I<pyr .necHo) 
Ta'lKe c~ ona)Kajy o6pHyTHM pe.zr.oM: Tn ... T3, T2 , T1 H.ll.YhH o.n. 
T3'lKe ,llO T3lll<e y .CMHCJJY cynpOTHOM KpeTa!hy K333JhKe H3 ca1y. 

Kana ce 3aspiiiH rrpBH mpyc, oKpeHe ce JJHM6 oKo o6pTHe 
oce .llyp 6HHa 3a 60°, na ce npHcTy na ona)f{a&y y ,llpyroM rHpycy~ 
a ·. ua HCTH H3'lHH K3KO je TO paljeHO y npBOM r Hpycy. Oo 33Bp­
wen:y .npyror rupyca oneT ce OKpeHe JJHM6 3a 60° H npHcTyna 
ce ona)Kalhy y TpeheM n~pycy. 

AKo je KO.ll; HHCTpyMeHTa sepTiii<311HH JIHM6 qspcTo se3an 
Ca o6pTHOM OCOM Ayp6liH3, Te je TIOMepalhe JIHM6a H3Me~y noje­
)l_HI:IHX mpyca HeMOryhe, OH.!l3 ce Ha ',1'3'II<Y BH3Hpa Tp.HMa XOpH- . 
3QHT3!1HHM KO,HI.{Hfv13 . npu UBOM, y npBOM ll0JI0)1{3jy .D.yp6HHa . 
Tpe6a BH3Hp3TH npBO rOp!bHM, na cpe)I.tbHM H Ha Kpajy .li.O!hHM 
K~HueM. Y ..11.pyroM noJio»<ajy .rr.yp6uHa naK rpe6a BH3HpaTK n pso 
)l_OibHM, na . cpe)I.lhHM ,H KOH3'lHO roplbHM KOHUeM - ,ll,8KJie o6p­
HYTliM pe,zr,oM. OsuM BH3Hp.~~eM TP~Ma KOBUHMa y je~HOM _rH­
pycy . . 3aMelhyje ce ona·)l{albe y rpH mpyca~ . 

AKo HHCTpyMeHaT HeMa rpu xopu30HTa IIHa KOHua a JIHM6 
je liBpCTO se3aH ca o6pTHO~ OCOM .ll.yp6HHa, OH,zr,a Ce BepTHI<3JIHH 
yrJJOBH Mopajy MepurH y 3 rupyca Ma u 6e3 noMepf' lha JlHM6a 
H3Me~y nojeAnHMX rupyca . Ho y osoM cnyqajy je noTpe6Ho npe 
Oll3)f{3Jh3 y !fape.ll.HOM rupy cy npOMeHHTH BHCJmy HHCTpyMeHT3. 

3. Ko.zr. BH3Hpa!-ba H liHTatLa npu Mepetby s epTHK3JIHHX yr­
JIOBa rpe6a ce npH,zr,p)l{as.?m CM.n.efier .rrocryn.Ka: 

a) .zr.ose.n;e ce su3ypHa TaliKa y noJbe su,zr,a .zr.yp6HHa 6JJa3y 
BepTHK3JIH0f KOHI.{a; . . 

b) AOBe.ll.e ce Mexyp JJu6eJJe .n.a spxyHH, na3ehu .zr.a 3aspwHo 
OKpeTatne MHKpOMeTapCKOf 33BpTit>3 6y.n.e y ll03HTHBHOM CMHCJIY 
Tj. y CMHCJJY 33BpT3lb3, Ka,zr,a ce CllHpaJIHO nepo npHTHCKyj e; 

C) .ll.e<P~HHTHBHO Ce H3BH3Hpa T3'lK3 XOpH30fiT3.'1HHM KOHI.{eM; 
. . . . : . . . 
d) noHoso ce ysepu .zr.a Mexyp sp xyHu; 

e) O'lHT3 Ce JIHM6~ 



K a.n:a j e BH3Hpa~he H3BpweHo, oneparop Mapa 6HTH y6e~eH 
.n:a je y MOMeHTY BH3Hpalba Mexyp spxyHHO, na 3KO TO Hllje 6MO 
cJiytraj, oH.n:a ce onepao:Hja. HMa noHOBHTH. Tpe6a o6paTHTH Ha­
pol.!HTY .na.JKH>Y .n:a ce .l!.e¢HHHTHBHO .n:orepHBalbe Mexypa .n:o 
Bp~ylbe~ba 6e3yCJIOBHO HM3 BpWMTH JI3f3HHM OKpeTafbeM MHKpO­
MeTapCKOf ·3aspnba y omc.1y lherosor 3aopTalba. AKo Mexyp 
npelje )!{eJbeHH noJio.JKaj, OH.Ua r a rpe6a spaTHTH HaTpar H ca­
s ecHo IlOHOBHTH OnepaUHjy. flpe .n:eqHmHTHBHOf BH3Hp3lb3 rpe6a 

. ca4eKaTH nornyHo yMHpHBalbe Mex yp a. 

CeM rora r pe6a HMaTH y BH.ZI.Y .n:a onepar op on:eH>yje no­
JJO)I{aj Mexypa y u:eBH JJH6eJJe npojen:MpajyEH Kpajese Mexy p a Ha 
JJH6emnry CK3·1Y, D pH OBOM, oneparop MO.JKe T34HO OO:eHH.TH TIO· 
JJO)!{aj Mexypa caMo y cnytJajy aKo rJ1e.n:a j e.n:Ho speMeHo JJeBIIM 
H .n.ecHHM or<oM, a Ol!H .n;a cy MY CHMeTpHl.!He npeM a cpeJI.H.HH 
JJH6eJIHHe CI<aJie. OpeMa TOMe, on cparop He r pe6a .n:a rJJe.n:a Mexyp 
ca CrpaHe HJIH C3MO je)l;HHM OKQ .vJ. 

0 pM ynoTpe6H HHCrpyMeHara HOBHje KOHCTDYKUHje, KOJl. · 
KOjMX orrepar op KOHCTaryje BpXylhelbe Mexy pa TIOMOhy KOHHUH­
.n;eHO:Hje JJHKOBa Kpajesa Mexy pa y JIH6eJlHHOj np113MH, B3)1{H0 je 
Jia oneparop He r JJena np!13MY ca crpaHe, Hero Jl,a je r JJe.ll.a raKo 
.n;a MY ce JIHKOBH Kpaj esa Mexypa yKa3yjy ca je.n:KaKoM wHpHHOM 

d 
I 

I 
d =I 

C11 3 

00IUTO XOpH30:i 'f3JIHH KOHUH Mory ,ll.8 He 6y.n;y norny HO 
xopH30HT31JHH, ro ,D;a 6H ce eJJH~1HHHCaJia rpewxa ycJi e.n; BexopH-
30HTaJJHOCTH KOHL(3 Tpe6a BH3Hp3TH 1<31<0 je TO flOK333HO Ha 
cJr. 4. AKa j e, Ha · n pHMep, y npnoM nOJJo.JKajy .uyp6HHa Tal!ka 
6HJI3 H313H3HpaHa JI.eCHO O.ll. BepTHK3JJHOr KOHU3, OH,ll.a Ce y lipyroM 
flOJ!O.JKajy JI.yp 6HH3 MOp a BH3Hp3TH JJeBO 0)1; BepntK3 IIHOr KOHUa. 
Yh HGTHX p 33JJ0f3 60Jbe j e BH3Hp3TH raqKy T3KO ,ll.a 6y.n;e WTO 
6JIH)!{e s ep1'HK3JIHOM I<OHU:Y. 

4. Ko.n; Mepelha sepTHKaJIIiHx y r 11osa Mory ce .n:o6HTH 3a.n;o­
BOJbajylm pe3yJJT3TH C3MO OH)l3. 31<0 je JIH6eJia )l;06po 33li!TH­
fieHa 0~ liHp eKTHHX CyH4eBHX 3p3KOBa. 

5 . .Ua 6H ce jow npHJIHKOM caMHX onaMa!ha onep arop 

1 Mbrao ysepHTH o I1cnpaBHOM Mep efhy s epn:!K3JIHHX yrJiosa,· cpaqy­
l Hasajy ce l!HTalha H ro: 

'j · · a) I<~.a.a ce Mepe 3eHHTHa or~-fojalha, cpatiyHas a ce qHraH>e 
\ V. V. KOj e O,UrOuapa BepTHK3JIHOJ BH3YPH (BH)l;H 'IJI. 67 T34. 1) 

[29] 
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M~P~E8EPm 
K11Utt1C YlfiO· 
U - · lllt!I~A 
JllfCIPfMU­
TA • I:IUHAitA. 

Jlpo:Jor 19 

1lpllJlor 20 

b) J<a.11.a ce Mepe BJ:cmlcKH yr.mtm, cva••y"asa ce •t~rrau.e 
H. v. J<ojc oJtroRapa xopH:JOnra.moj mnvpa (LJH.:al 'l.'l. 67 rail. 1) 

Y j~JI:IIOM re Hc:TObl rHpycy 11311~.11.~113 ~wrau>a V. V. Q;lHO• 
CHO I L V. MOpajy OHTH npH6JUHl\i!O CT3JU:I3, ·re pa3n~JJ<a 113MC~y 
HajMatbe H Hajseh~ JLo<!xo"e upe;o<oc,.,. Itt' eM~ }Ia npf-.Ta3H ~5·. 
AKO je pa3 '~HJ;a Delia. 01!,~3 or.al!laH.c rpe6a nouoBIITH. -- ·- -

'-!naH 3') 

1. A uco:•y,·Hc RHCHKC rpHroHoMcrpHjcKHX ra'laKa, no npa­
IJHily, OlUlOCe Ce Ha ropll>y nQIIpWHHY Ha.!{JeMHC: 6;:11ere. 

2. BIICHHa HHCTpyMeHTa Tj. nepTHK3JlHO OTCTOjaJbe 0,!1. ropl!>e 
nonpm:me 6e.1ere li:O o6pTne oce ;rypthn1a MepH ce py'lnOM Jl31iT­
;t.KKOM ca Ta4t~omhy Ha c~H'niMCl'ap. Pc~y,ra·r ORO\' Mcpru.a 
ynHcyje ce y 3atmcHiiK. 

Ac~o jc HaA:~eMKa 6e:cera yKonaHa raKo .D.a JOJ ce roptt.a 
IIOIIPllJJ<fla 11a.1a~H He Ha 0.1 m H3HaA :ICM.'loHWTa, ImKo 6f! rpe· 
6a.110 .<~:a ISy.a:e npe111a 'IJI. 19, oH;r.a ce ~~~PH jow H oTcrojaJbe o.~ 
oop·rHc. oce Ayp6HHa .11:0 nonpwHIU~ 3eM,'be. Jlo.:~:auH Mepen .. a o3na, 
•1asajy ce Ha cne.a~lm na•mt<= 

i> - orcroja1~e 0.11: o6pr11e oce .;cypoHHa ao ropH>e nosp­
ml!lle 6e.~•erc; 

i, - OTCTOjaa.e O.:t: oopn1e oce .D:yp6HIIa .11.0 IIO.SplUIIHC 3C.•M>C 
(RHJlH npH.mr l!l ~-~- 67). 

3. 8HCHIIe OOJl'IUIIX CIIIHa.~a II JJI!paMif)l;8 Tj. BepTHKa>1H8 
orcrojatba o.a: rop ... e noRpmHlle 6eJtere JlO H~a6paKe DH3ypHe 
ra'!Ke tia CHrna.Ty Oli:IIOcHO nupa:o.m.!lll Mcpe cc no npamiJJY py••­
KOM !TaKJ',bJ<KOM Ka;l rO.ll je TO Moryhc. 

Sa n11~ypne -ra'!Ke -rpe6a 6HparH ratwe yo'IJblHle Ta'l~e Ka 
CHrHaJlHII: a O.iUIOC!lO UllpaMI!;~a>~a KOje he CC RK)lCTH ca CBHX 
OI<OJlllliX 1'aqa!{3 II KOA KOjiiX Het.e OHTII HIIK8KBOr )l;l!OYMJbelt.a 
np» l:lll311pa,.,y. 

T<Oil o6H'IHIIX cHrHaJJa YlH:O.Ja ce 3a DH3ypny ra'!t<y ,op:-: 
ClirHa.iaa rj. npeceK roptt.c HBHUe .n.acaKa ca l'pe.n.HUO". 

T<oll nHpaMH..la Y3KMa ce 3a llH3YPHY Ta•n<y .apx BluypHor 
cry6a (nona)". 

no rrpa!ll!JIY ce KO.ll CDaKe nHpaLtH,le Y~HMajy llHCHHCKII no­
}l8JIII 3a: a) Bpx BH3ypHor cry6a- nona (/,), 6) llO.IIIIOll<je Bll3yp­
HOr cry6a-nona O.ilHOCHO roptt..y li~HUY J13CaKa (l,) R B) li:Oli>Y 
IIRHilY jlaCaKa (10). C!ll! ce Ollll POJI.8Ull Y3HMajy y OAHOCY ua 
rop&y noapwHHY 6e;u~re (mum 11p1MOr 20 'ln. 67). 

Koa CllrH:WJa Ha Jlpac..-y Y3HMa cc ~a DM3ypuy ra'ii<Y JTpece~ 
rop11.oe I!BI!Ue .!t3C~K3 CJ\ MOTKOM. 

J{OJl UpKBeRHX TOplbel!a je In13ypua T84Ka BpX KpCTa H>lll 
CpC,iJ;HII8 ja6yi<C HCnOA Kptta. . 

Ko.a. (j>a6pli'I1111X li:IIMina~a je BH3ypHa ra•JKa rop!t>a KHHJla 
~HMlbaKa. 

4. Ka;~a ce BHCHHa cHrKa:<a He MO>Ke ORpC;lliTH nHpeKTHHK 
MCpClhC~. OU,ila CC HCTa O.ape~y je I!II.D.HpeKl'll!lM n)'TCM. nocTynaK 
33 HH,!I;IIpeKTHO O.il.p~J)HBatt>e o6jaJU,C.tl jC y 'I.TaHy 77. 



D. C8oljeH>e (PMY"'Iu}a) ua lft.Hiilap eKcqeHiiipuq/10 
oO~auux upa&aqa 

Y CBHMS ";JlllHCI!IIIlH~rll, CKHI~HMS H o6paCUHMtl ynorpe6JOa-
ll~jy ,Fe yscK c:rep;el.e 03HaKe : 

z-ueHrap; 

S-C'KCUetnp)1'1tta C.'.l'UHM1Hl; 

C- C.I<CilC.!17p1141!W CHrH':l:J; 

e-CKCUCB7pHUHTCT T"j. OTCTOjaJt.e (pC.~}'K0113H 0 
30HaT) H3MeiJY Z H S HJI11 113~1cljy 7. H C; 

(a) . npanal.l on:Jll!au ca eKC.JICHTpH•me craHHue; 

xopH-

(a), •· JJpaBal.l OII3l!<~H C3 CI<CUCll"TJ)H'l.lte CTaHHUe $ 1!3 IICI!-

1ap z:; 
a, - npanar~ onalKaH ca o.a Hojc crat111ue 11a curHan; 
a~ - opasau ona>t<1111 ca llCI11Jl3 na Ta<IKY ca t<Oje jc sp­

weHO onaacaJhe(3ll cJiyqaj CBO~elb3 upallana ca cHrna.u 113 ucuTap); 
(a)k - npanau Oct3>K3H ca upojexr~;rjc cHrnn.•a Ha ra•rKy c• 

KOje je spweno onalt<atht (la cny4aj csol)eJLa npal\atla ca tllr· 
Han a Ha ueuTap); 

l31} 
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28. 

i, · yrao ua eKCI\CH'Tpllq»oj CT3lll!Ull Mepen 113•lel1y npasua 
Ha uenrap 11 np~KHn na je.llllY o;~: ouaJKA""" ra•rar'a rj. 

i., ~(a) · (u), ; 

i, . yrao u~ •teHTf>}' Mepeu 113Mel)y npnmla nn Cl!l'H3.1 H 
npa"J{3 Ha Ta~IIY C3 KOje je Af>IUCIIO 0 113ll<31be Tj. ., 

;, .• yrao Hll npojrxnuj» tJ.Irua.,a Mepell u3MC~y npauua na 
-ra••KY c<l Koje je npwcHo onal!'a"'c H npasua na UCHTap Tj. 

i, - ( o)k -(a),. . 

0 -rcroj&tLe e ~ jc.!l.aH 0~1. )'J'.r•oRa i., iz a i~ CC'l 'tH~asajy €'-'le­
Mcnre 3a CROljtolM~ K~ ll~IITap eJ<CUeHT[>II'ItiO Ollal!<aHHX npacaun. 

4 .Ja )l 32 

] . Ka.lla TO ~0330•Ntt<ajy TCJJ<!IICKI! ttpll.mKe, e.lelii!HTe l"J)«Ja 
o,xpe)jwsaTH uenocpc,xllll>l Mepe•~~ ... 

a) J<Ma je ei\CUCHTp11UHTC1" Ma nH (HCilO.ll 25 - 30 01.), 0H)(:I 
cc Ha je;(au raoat: ;(o6pe xapruie npojeuMpajy z, s H c. 0TCTO­
j aK>e e MCPH ce pasMepu.,~o", a norpeuulf yrnoa11 rpa"cuopTc­
poM. 

Kua je ITOTpe6Ho rrpojC"J!HpaTH CllfliM O.llUOCiiO CMCI!CII· 
T('IH'I.IIY crauuuy ca sehe 6HCHHC l!JIH younor e Kalla ce npojcu.upa­
•~e"' rto~tohy R«CKa (~6o•· thcronor Kll3 heH,a ycne.!t uC1·p~ J uc Ma ry 
JJ:06 HTII ~a~OBO.'I.aj)llill pC3}'JlTUTII, OH,~a CC npojetlHpaK>e MOpA 
spw HTil no>tohy HHCTppteura. Oeo ce npoj~n.li~alt,e npwll ca 
TpH c t ·aHHUe T81<0 ll3 yr.'IOfllt ll.l~Ie~y TpafO; ,1 npoj~UHpajyhllX 
paullll ()y;o.y w ro OJIHJKH 120•. n pojeu»pa"'c jc ot5a~e3HO nparo;r 11 
J .OH<t OO.'IO~ja AJp6Ht13. 

AKa ce npojeUHpajyhc paDUH KOje o;o.rouapajy I It Z 
nO.IIO)I(ajy J~yp6>~Ha ue ao.rr,y.!lapnjy, OH,,a cc 3a Tpa r npojeul!p• ­
jyhc pauu11 c~,aTpa npana nooy'fena y cpe.xHHil li~>~~~~Y Tparosa 
AOGIItKHllX npojeu»paK>e}t y o!la nonoH«tja .!lyp611Ha. 

Ycne;o. ue•mHol!u~~ rpewaKa npH npojeu»pa ... y, TparocH 
npojcuHpajyhwx paunH o6wtHo ce liC ceKy )' ju uoj Ta'IKH, ue!.. 
y npcceKy ofipa~yjy ManK -rpoyl'3o. llpojem•pa~~>c ce CMa-rpa 
l!cnpai!HJU> no.'l. yCJIOllOM JJ.a c-rptti!C o110r -rpoyrna He 6y.oy Bekc­
Oil i5 M/M. Y c:~y·o~jy sehwx crpaHa onepat(Hja npojeuHpatb3 
HM3 C~ IIOHOliHTH. 

no 3anptuerKy npojct(Hflatt>a 1'aoax xapT11j e, aa Kojt• je 
npojeu~<pan,~ RptuCilO ca csH~I uorpcliHH'l 3u6e,.ewKawa rpeoa 
npuK.uy~Hn< 33RKCII.H~Y wepen.a yrnol!a ca ,\OYll\llte Ta'l.xe. 

b) Ko.;~ selmx cxcueUTp"UHTeTa orcrojau.e e MepH ce qe.1R'1· 

HOM Ra ti'r.'hHKO>l 'Tplt nyr~. 
lla Mepe•"e eKcue•.-rpmtHTera Mopa c~ oopaTHTH napcqHra 

ual!<,.,a. Pe3y;•l".1TH wepen·.a 11:11Djy cr: ucapamnn 3a yn1uaj <:MAC 
33'1'~.~an.a, rei>IJJej)atypc yr116a naHt.'bHKe. 



llaur.'~lma ce Mapa ~.a1eaam noMohy .lli!U&.MOMerpa Cl!·10M 
O.!l. 5 .110 10 I<H.'IOi·pa>!3, WTO 3aUl!CH OJ\ .llli.Mell311ja (tU!ipllt<f!< H 

.Jle6,'blllle) OaJITJbliKe. n onpaBK3 33 IIC1e38l~ D8HT.'blli<C 0.11. CRJIC 
33Te.1Jittoa QJtpcljyjc CC 110 tPO!»fYA.Il : 

. (S-S.J· l 
llz = ---xr:p·- (y MeTpHMa) 

r M cy: 
S · CHll~ 3are3al&a (113paJ!<e~a y Kl!norpawH ... a) rrpw Mcpclf.>y; 

S - Co<JJ~ Jn1·e3a,.,a C!pH KOMCla(lHC31+>Y IJaHT •• ,HKC; 
AI -: l40JzyJI eJ•acrH'IHOCTH <~C.~l!Ka ( M • 20 000 K~18orpaMa aa 

1 KBMp3THH l4H,1H!I1CT8p )i 
t - .II.Yli<H1!3 naHT.'bMKe y MeTpHMa; 

P - rronpw11na nonpe'tnor npecetca naur.'l>lll<e 113pa>1<eua y 
·K8a)lpa,.I1Hnt MltOJH~IerpH~Ia. 

rJonpOBKO Ja Te~meparypy O.llpcljyjc Cc no fPOPMY-111: 

6.1 = k ·[0 ( t - to) (y MCTp11M3) 
r.o.c cy : 

k-Te>mcparypHH KOecjlll!l«jeHaT WHjl(~ll>ll (33 qe.tHJ( 
o< • 0,000 0 L25); 

/0·- JI.}'li<Hua narrr.l>RKe up11 Te:~c~t!EparypH t,;, 
l-T~.m~p3T}'pa uaaT . ..,MI!C ClpH MCpC~toy; 

t0 -TeMncpaTypa n aRT.bHKe np11 Kowna p~tcaH>y. 
3a o.a:pc~Hsau,c r c1>1nepa-rypc rrauT.'!.Jt KC npl<>Icn,yje cc cnc­

.n.el»l lla' IHH: Tep~toM~rap ce crasH H:<>1eiJY .ttsa KOMa.llHha c-rape 
pacxo..looa u~ rraunuHKe H no.1oxcH ce ua Je~!luy nope.£( aarcruyrc 
uaHTJbHKo::. 4 11TaH>e TO::Mneparype 1pe6a spwmH TeK OHJJ:a Kll.!la 
r epMoMerap HMa re~meparypy naur.'t.lllle. 

noupUI.IJ<a 3a yrMO llai!TJMU<e 1·j. pa~JJHKa J<3Meljy JIYll\lllle 
.1yKa Jt311'lUil1HJ:e (D) II TeTIIB<: (D") o.a:pe~yje ce no fPOp}lynH: 

8 (!' 
da = - - -· - {y Me;pMMa) 

3 Dym 

rJI.e je U yrH6 nanT<bHt<e 113pali>en y !I'IeTpUMa. 
n o upaH~<liY eKCil~HTplilU!TeT Ce Mepli 110 TepeHy Tj. rraH• 

r ;hHJ<a ce npy)l(a Henocpe.;o1o no 3eM.'bll'. 3a cno~e1Le 1wco Me· 
j)elUfX -~)'li<HH3 aa xop1130HIIT Y~ll.\lajy C(! HHCHHCKM no;tatu<. n o­
upaUI<e r 3a caolJelbe 11a 
:XOp!t30U:rT 1 j. pa;uHJ<e 
1!3MeiJY ~('pe11e (D) " 
<RC..<e ue (D') .llYll<«lle 
MOry CC pn"yH~TI< 110 
jCJlHOj o,; c.1ep;elmx jen­
Ua'IHK8 : 

(). 
r - htg 2 

r.:tecy: 
h - BllCI!ucKa p33JJHKa ra'laKa A H B ; 

CA. 6 

a - yr.1o KOjH l>aKx:w~ !>!Cpcaa crpaHa ca xopHaOHTOM. 

[32j 

A!9 
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AKO je rcpeu 3apacrao rpanoM. }!OlTOM IIT.IJ.. Taliae ])HCIIKC, 
;ta c:e 03HT.'bHKa He MO}Ke A06po nplV13COlli!TH repeny H npy· 
ll<ena JlY)K Mepene .liiUIHje ocraje canl!jcna y sepTHKamiOj paRHH, 
on.aa ce repeH, npe >~Cp~oM, HMa pac•mcrHTH. AKo je ro, M~ 
Ma ICOjll)( p3::<JJ01'3, KeMorylie, OK;la cc IIOUHjajy KOIIH, na Ce 
uaarn.v.Ka ~ar('lf<C 1!3:11c~y tMtx. ,Ua ce KOUI! ue 611 noMep~-,"· 
Tpeoa HX Y'ISJ)CTHTH no:.tohy .,eTaBa ( KOCHHKa) ( C.9. 7). ll00p0 
jc aKo cc na r.,asa~Ja l(O'tena cKcep•udmMa npH•tepcTH jellaH 

-----D ..; 
------·-----:;1.------ .. --~ 

D--Jk~ ~ 
.. : .... ,.·, .. A~~';.-7":r-.rrr,,'f,.,j£. , .. · ~· ; (,r ' ,, /. . . , ' 

' I ' '· I I ' .: v 

c.o:, 1 

lhMc~y nojt·.aHRH.X Mt·p~u .. a naK·tJbHKY ,-pe6a noMep.Hrll 
4KT~lf>a ct~ Rpwe 113 o6a Kpaja JoaRTn.HKe ua MH.1H~Jerap. 3a 
.~~.eq,uni!TtiBHY spe.!IHOtT eKc~.;enrpttlllltera YJHM8 t~a cpe.c:Hna li3 
rp~ Mepr.Jba. OrcTyila!ha noje;'"""x ~•epetLa 0;1. ap;tnterH•o<c 
cpe,ll_I!Re Ke CMCjy 6HT!f Beha 0,~ 3 mm aKO jc r.KCUCllTpH.O:UreT" 
>JatbH o.c: AYlTOlHC naHTihlfKC. AKo jc u31< eKcueRTpllllHT~T RchH 
oJJ; Jly;KMHC naKT.l,HKe orcryna&e ue c>~c 6HTH uel;e OJ!; 5 mm. 

Ope "no•te-rJ<3 TCP<'HCKHX paJXo&a nauT;h~tKa Mopa 6HTI! 
y nope\JC1'18 ca 110pM3JIHOM MepOM ( KOM~apHCalt3 ). 

c) Yrao H3Me~y no•terHor (Ky.,Tor J npael!a H npa111~a Ha 
"QeHrap OJJ;HOCHO CllrHa.T :11epH ce y 2 rapyca. 

2. KaJ(a je O.!lpe~Kna<nc e.~eMen~Ta :-oa cnoi,en.e onaa>anw< 
npanaua Ha ue;!Tap AHpcKTHHM l\'lepc!-beM ue.,oryhc, Oll.ll.:a ce 
eJJeMCffTit OJlpe\)yjy IIK,illtpeKTHJl>t nyTCI>I (llHAil qJI. 73). 

3. Op~ O.;tpe\JHBait>y C.leMCU3T3 3a CBo~eli.o<! Ha I!CliT3p 
611:10 .a.HpeKTHHM 611110 Jt1!,8.KpCKTKH~1 11.)1TCM1 Tpe6a Ce CTapant 
..:a.a t:e eJJeMeHTH OApe.llC c:t npH6:rtnx<no nc·toM T:l.•IJ.Jowhy ca 
KOj OM CC BpWU nenOCpE:.lJ.KO UeHTj)HOiff>r. HRCTpyME:H3Ta. 



£./Je.JlUJGH£ iii:puu>HOJ,U:Oi.piljCKCZ IIJUf.JUlOHO. 34 pellepe UQ.I/.eiil­
pujCKUl HIUJeAAtaHfl. 

\fnaR 33 
TpuroHO~•erp~<jCKR HHBe.l~tau, ~<OjR ce sp wH y UH.uy o.:tpe· 

IJ H~'<~tbll ~llC:);J}'TIHI X DHCHII~ ;a ~nJ<~ TpHrOROMeTpHjt Ke >1p<;lKe, 
ocna•~a cc Ra penepe, •ti<je cy anco.1yr11e DH(Jw e o.ll:pe~eHe 
f COMCTpHjCKH:vt lli1 3MM:lUOM. 

Anco,1YTR~ HHeHu e <>»:iX T[JMroHo"erpwjcJm X T~qnKa Koje 
cr. Hana~e nojle.;r. o.1alio ua llPJ1<3BHor HHBe.>JM~"~ onpr.~yjy cc, no 
npaBH.:Jy , f('()~JeTpHjCKKM HRRCJIMano•t npll"liKO>! tt.er<:BOf H3-
Bf'WCIL3. Mc~yTHM, 3KO ce TpHroRO>H~TpHjCJ<C T~QKC noCTaD.'I>~jy 
UOCJie K~Bi)IJJeJ"'J reoucrpHjCk'Of I!HDe.1M3!13 "-'" cy DC> CliO"' 
nonOH<ajy l!eapv.cryna•Jae sa rw>~eTp«jCJ(Jf HH&e ·'!ltan. ol1!1a ce 
o~e w•njy Jl('3aTH aa pcnepc nyre.\1 TpllroHOMetpHj cx or llHRC~ .,aRa . 

Y HeKHM C,lJ'l ajeBii~:n C>Ua CC RC3a MO>Ke OCTU3pi!T11 ;J.HpCKTHO 
Tj . noMohy ca~10 jc.,ne C't paue. il .llPYrll:vt c.1y• •aje1111~'a H1\M(~~Y 
pcnepa H TpHroHo~rerpujt~>~ 1'a4><C nOTpc6no je yMeruyr~t je.;r.Hy HllH 
BIIUH~ CT3Kl-l!la Tj. 06p3lODnTl! ll·1aK TpHrOHO~teTpJ.t jCt<() f HIIBC~M3lla • 

.lJ:y>KHHe C~p~Ha, UO'rp~OHe 3a O.llp€~H D~:J,~ BHCIIHCKHll. 
pa:J-1HKa, ~repe ce .;J.~pel<TH() u.:m HHil.HpeKTHO. 1<o,, liHllY.peJ<TUOr 
0:1PC1J~"a*-a, aKo TO .~03Bo.'l.>auajy repeHCJ<C npa.1HK<::, Tpe6a 
61ij)3TII OCHO!l:.JUe ( 11) TaKO .11.3 C;}a t(a Q,, ThliX lolO>Ke DOC:.1Y)!(RTII 
Ja paqyHafhr ny;;cua:~ Mejy ctpaJJa (c.1. 9j . 

.:::; - ·- -- -- ·- ,_, ·-- --
"'" ......... _../ 1... . ... / T < ...•• 

/ / J ~··"./ ·• . 
...:::...__ _ y.l~ ........ ,. .. · ........ ~ .. {r:2, -·- --

T 
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~~~IIU·f 3A 
PEI\ f P f. •, rJY-. 
TfM TJI'liCQMO... 
Mfi'PIIJ1HCif 
'"WMAJtA 

r ·.~•.j ·---~ 
' I • r:·,·,:~"l)'"f'": '"'~ r. ::H A , c.,, ~· 

l.iho t~C 1'HQC 6po;a l'P><"CHO~JeTp;~jC~><X Taqw~, fl0 CT3B­
.'L€11HX Q.'Jli'lY B.,3K()il<J rev .. el p l<jCKOr I!HDeJI.M81<3, KOj e CC )l)Ja iy 
ue3a1"B 3a pcocpc TO Ct C"arpa AOBO.'!.HlUI M(O CC T"<l'l!\e l\C33He 
3~\ ~ne~ aa.1a3e Ha arc roi•"-Y !0- -12 km noj>VhHHO j e .11.3 
CC 3a SC3Y HMajy !<()!)H~THT" OHH j:~.uep~. qajH je DQ.lOiKaj y 
OBO~I OIHCJIY HfijCIO ~O.~,HHjl< lt ca l<Oj Y. Ma ce ORA DeJa lolOl!<e 
OCTBapMTH UJTO npocrnje H Ta4H~j<'. 

F. H~t(lu.JWI!7il!.n ,ltL'per.,e. iipn.nm(a 

'Ina u 3•1 
Ka.aa neofTXDAlla se~<o Hl:>~~l:y D.ilejy Ta~3Ka He wo~<e Jt~ 

Gy.ae ocnk1f>CHa Hcnocpe.llru•M (AI<peKTHil") onall<a~Lelll, OH.lla. c c 
ona oCTl!apyie liK..lHpet<TH H>t n;"J'e)) (M JI.K •r,1aH I 4 ·ra~K~ If d). 

11Ri!.HpeKTna ne:~a llll>l elJY Ta4at<a cacrojH cc y c~e)l.elld4: 
1. AKo ce »3MCI1)• Ta•.aKa .4 }( B aa~1aJ11 11c•a np~npeKa 

(~rpa.!la, wyMa, n~anll HCKH rp~6CH <l"T A ) Koja OI!CMoryhaoa n.o· 
r neAalbe ca A 11a 8 R o6pnyro, ORJ.S ce 6Hpajy .11.se no~wJ;ue 
TaqKe p H Q (c:r. 10) THKO i \3 f.C OHC ;J.Or,1e,t aj y t a Ta~KMA3 
A H 8 H Mel]y CODOM. 

(34] 

RIIClJII&r lllO. 
Klt4•PEKTK0( 
llltPE.tbA. Dr&· 
UtlA 
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2. Ha THr<aua . .4, H, P" Q rp~6n onalKan< c.!CJ(el;e npanue: 

ca Ta'JKe .4 u T., P 11 Q; 
n ,. B u Ttn Q M />; 
., ~~ [> " B. 0 H A j 
" ,. Q ..!, p ,.. 8 ; 

(' .. . to 

l-13 onar.-;aKHX npallatta 11::11ajy ce o6p330JlaTM yr.lOBH: 

B<'3HH yrao '-'o • bq - b. 

" •-b•- b9; 1!, = qb - qp; y, ·• Pq- Pb 

!13 OBHX YfirOM, a no !pr.~r MYJlAM:l ll38(~)1CI!HM y q1J. 72 
. pa~yuajy ce yrJIO~H .,lr H 1' (c.n. 10) na Ofl.la u npARI~H AB H 
HA. Pa•1yHao+.c ce apwa yrpHroHoM. o6pacuy 6p. 2 V {B"fl." QJJ. 72) 

3. no.., raqKoM 2 ~a~e;.;.eaH np~DUH or:alieajy c~ y r.JJC· 
AclleM Gpojy rHpyca: 

y 15 rnpyc.a K0.3; OCHO!lKC :llpeJt<e 2. pe_.,.a; 
y 12 r Hpyca 1>:01{ naoyH>asajyhe Mpe~<e 2. peD.a; 
}' 9 rHpyca K OJ\ OCH03Ht: »P~>KC 3. pe.na; 
y 6 mpyc~ K(q uooyH>aeajylle M.Pel!<e 3. pe.!la: 
y S rHpyca J<<:Jl •••Ptli<e 4. pe;J.a. 

4. Orcrynafha y Tpoyr.l::>BHM3 APQ 11 BQP He cMejy npe­
Jra3<~m: 

3:'0 KO,l; OCHODUC MpelKe 2. pC/l~ : <a 1\0;l uonyH>asajyhe :~~pe>Ke 2. p<~.~a; 
6:·o ~>:o,, ocl!oaue ~1pemc 3. pe..1:a; 
7~'6 KOJ!: JTO"Y"'lusajyht! ~>~pe>J<e 3. pe.!la; 
!;:'0 KO.!l MpClKC 4. p<:)l:U. 



5. n f'H H3flOpy IIOMOhHHX 
-:-a<taKa P H Q -rpe6a Tel!iHTH ;{a 
7~\~Ke 11, B. P H Q o6pa3yjy 
paCTeruyTH pOMO, 'l><ja Jty>Ka .li.H­
jarol!a.lla npercras.1.a ·rpa>Ktomt 
npasatl (c.,. 10). 

Y H3}3etmtM cny<Iajcmuta, 
KOje rp~6a no ~toryhcrsy Haoc­
rauaTH, IIOMOfHJe Ta'IKe f' H Q 
MOry CC H3l133WJ'll Oue Ha HCTOj 
npaHH Oll rpal!<ellor npanua, 
anH ynpasHa H3 P 11a AB ne CMe 
npcllM 'f,n · AB. 

6. noMObll~ Ta'fKe o6Me>Ka­
na jy Ct~ lla TepeHy ;lp8tHHM KO;btoM. 

7. Y neJ<IIM cJJy'iatemt~Ja, 
KaO IIOMOhKC Tli4KC }\Ory 6HTH 
JICKOpHWliCHe TpllfOIIO>tetpHjCKe 
'f3'1Ke ( C.1. !~). 

Q. J1:JIU/JiU:J/CeH>e U0031' MHUX 6e,?CUL 

ilipUZONO.!fCiJipujCIWX ilia~al«l. 
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Cn. 11 

3a npoua.,alKen.e no,;ne~:uux 6t~.~era OHMX TpHroKoMc·rpHj- :~:~':o'!Ki!O£ 
CKHX Ta'llll<a Qil a je Ha.;~,leliHa 6em~ra yHKWTtoHa npenopy4yje """' •••t#· 
ce c.nc.r1ehH noctyuaK. ~~=~« JJI). 

I. Y 6nH~sum ll3ry6;r,eHC l'a•u<e 1:, fir.pa ce tTaHHUa (J~ ) 
ca KOje ce Mory onall<ant 3 noBHaTe rp»rOtiO~letpnjci<e -ra>;Ke, 
na cc Mepe yrJJOIJH "• 11 @, (c;J. !3}. 

2. A.:o Y''"'OIIH "• H [:!, Kf!cy paHHje Ha H3ry6;heHoj ra<tKII 
~JepeHH. 01!)13 Ce 011/i O,i!pel)yjy H3 J1npeli!U10HMX yr-1ona KOjH Cl! 
pa>,ayRajy n~ KOO]).iJ:HHura .;{arHx -ra•taKa 11 Ta'!Ke Koja ce rpall<f!. 

:i. M~:pt:Hil yrJlODH ~, II J~, yn~peiJYiY C!! ca yr,10RHMa «.r H Ilpn~or 7 
1~, cpaqyHaT~>< M:~ ;u<pe"UHOIII'X yr;10ua IIJ!ll H3 pa~Hje ona>Ka-
H"X npaBa!la, na cc paqynajy pa3-~HI\e: 

.:1" .. "• - "• ; .:1[:!- Pz - jj, ; tJ.y = 1'; - Ys •) 

3a KOIITpn.'ly Mupa OliTSl; 

.:lo.+ O::.[H <ly = U 

4. lia;t.e ce pa•IyHajy !le.m<mae (rpa.1111jCIITli) G no cpopMf-1H 

ntc je p' ., 3438, a d- JJ.yxmlla crpaa~ K3palKeHa y Im.1oMeTpHM3 
( B!I,;J.H npl!JJQI' 7). 

--~n ·r ~.'l.lWJ..)·h ce uo ~oa.-u31 s6apa yr.QO*• n H ~ AO 3W Tj. 

r~ =.~)I . (Q.I'. + t~:c) R Yz '-' &3t/l- (U, + pL, 
Tpaury .13e)ljiL 

[35} 
3 
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Be}]~'lHUe 0 TPe6a nuKem (y npou3RO.'bHOj aml noro.!l.IIO 
»3a6panoj pa~M{:flH) na o.!lro8Rpajyhe npaane noayqeJte 1(3 TS'l!Ce 
T, no~ yrJIODUMa «• II ~. . Ha T<lj Ha~lll! O.llpdjyjy ce Ta'! KC 
A, B H c. 

Be3yjylm OR{: Ta~Ke npar.a11a , .n:o6nja cc Tpoyrao A8C. 

5. 3aTHM u; vApe~yjy .<ty>«>mC CTpana ·tpoyr"a AllC " p • ­
'I}'Hajy cc ne;mqnHe n rro ijlopM)'•laM~ : 

r.'l~ cy: 

1000 ·An n, .. ·- ; 
g •. ~ 

JOOO. ~P 
n.•- . - ; g •. , 

1000 · ar n. - ·- ­g •. , 

g,.,- ,li.YJI<ItMa CTJ>aHe A B ; 

g. • , C B; 

g •.• .. " 
c .4 . 

.ll,y.amHe ou!lx c1paua y3H~tajy ce ca ct<H~e uo>~ohy pa3-
MepHHKa. 

6. H3 Ta•Ke r. Tpc6a cnyCTHTH ynpaaue Ha CTJl3He Tpoy­
rna A BC 11 Ha -re ynpatsH~ y opoH~ UO.thHoj pa3Mep>< Hanen• 
se~Jll'lHHe (orce•JKe) n,, ''- H n •. Ha Taj ua'lllU ll06Hj<~iY ce ra"Ke 
K L " M. 

np11 cnywT~t+.y ynpaBIIHX Tpe6a BO.DJITII pa•JyHa 0 3113IiY 
pa3llllJ<a lla., ~ 11 t.y. Y c.~y<tajy Hera-rM.u>~or 3H3t<a aen"'tllna n 
li3MOCH ce y cynpoTnOiof cMepy o,l CT1Jl!Ue Ha KOjy jc .11.0111qua 
ynpasRa cnywrtHa (BIIJ\H npHJJor 7 - ynpasHy na CTpa Hy CB). 

7. Kpoa Ta'll<e 1(, L 11 M rpeoa no~ylm npaee n3pa.1em<c 
ca opaRar.<a na JCoje cy ynpa.eHC cnyWTene. Y npc<:cJ<y 0811X 
.oJ:06H(a cc n3ryo.'beHa ('rpaJKena) Ta'll<a T • • 



8. Ca upTe>l<a ce OI!JJ:n )'3H.'l2 oTcTojalhe T, T: ~ e 11 yrao 
(a)z . 

9. llpc "~ro urro 611 ce npHCTynHJIO KOna~t>y p?. .!J.I! ,-pa­
)t(e;ua uo~1e~ome 6e.,er e, Tp<'6a Ha TIJ'tKH T" noHoao H3>~epHrn 
yrnoue « " j3 Jta 611 cc yaepa-111 ..'1.3 HC11! OArooapajy yr.,o~H>ta 
Uz K ;l,- . 

l!Jt:~ll S6. 

Ounj ce H~QHH cacTOjH y cJJ<.>.ltcheM: 

]. y IIJIH~HHH HJry6.'l>eHe Taq~;e 1~ 6Hp~ ce cnu~ua r.' 
na c~ onall(ajy npaeu11 (a),. (a), w (a). Ha .. .!laTe" Ta~t(e r., 1, 
11 1~ (c.1. 14). H s Ok~<x upa~a~a paqy11ajy ce yr JIOR>t: 

"• - (n), - (a),; ~. a(a). -(a),; y, · (a). - (a), 

T, 

----~ 
./ 

C.t.U 

2. 11~ ynopet,eli>a yr.10!la a,, 1~. H y, ca yr.lOBaMa ar, ilz H 
Y r KOjli O;!.TOBapajy TJ>Mo<t'HOj 1'3'1KH Tr , S:o6Hjajy CC paJ.,HKe; 

An - ct< -a,; ll.f3- ~. ·· (3.; t\ y- I • - y, 

YrnoBII <X,, ~z My, pal!yKajy ce H:{ .!VIpei<UHOIIHX yr.,oua, aKo 
1mcy no:1KaT11 H3 panHjHX ona;I:au.a. 11cro 11 crpaHe: 

at<O Hucy nosnaTe H3 paaHjnx pa4yHaH>a, pavuajy ce H3 Koop· 
JIHNaTa .a:ar11x H Tpa.>«euc Taq~c. 

[36] 
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Ka.'lllll IUICTYft • 
t!OI nPIIUIIli~ ..... 

3. Paqyu~jy ce OTCe'IUH: 

sin.An 
0 ~ -.-· -d.· 

l SUl£1." ' 

sinAfl 0 .. ··-. -d 
• sinfl, • 

0 ~ sint:.~. d 
6 siny~ ' 

Oae oTce•n<e -rpcoa y rrpow,-~ao;t.uoj, &Ill! noroAHO 113a6pa-
l<Oj pn:n1ep11 UalleTJf M3 npasue r,T,, T:Tt H T,T8 II TO: 

oTce•u<e 0, H 05 ua npanau T_;f,; 
o·rcc4xc o, 11 0, Ha npo.uau T,T,; 
oTce4Kc o, n 0, na npaaau T,7~. 

n p11 " 3HOWClhY Tpe6a BO.;tHT'I pn•1yua 0 :maxy 0TCe'l31<8 . 
AKO je oTcc~aK H03Kmaau, OHJtO r~ Tpr.6a 11anem y npanuy !<a 
0 03lK3HOj T3'lKH1 a 3KO j e Ker3T'IB3Ji, Oll.ila - y cy rtp OTHOM 
upaouy. 

;~113UII OTCe'I3K8 laBUCe 0)1, 3 1W1<3 J)3.'<JIIIK3 Au, ll~ H 0. )' 
w o.a. ~H;1K3 CAAyca yr.n:oua a4 P.. u y,.. 

HaHowen,eM OBliX. OTCC'l3K3 OJJ.J)l:ljyjy Ce T<l~KC" f !> f., t,, 
t., t,, t,. 

4. Ta•1Ke I, .11 1,, t, 11 t,, t• I! t .. Il>~~ iy ce cnoj~TH npasawa 
Kojt: y;:;oapM :laMen,yjy xpy>KHe .~yKoue. O"c nraac lie ce celi11 
HAll y je.~11oj ·ra ~KI( "-~~~ lie lhH XOBH upeceu11 o6pa~osam Tpoy· 
rao. A•o je tpoyrao R<',liiKI!, OM.J:a je uo·rp~.tiuo npc~rec"li!TH cra · 
" "' lY T, Ha npMoJIM>KHo O.!lpe~euu na.1alKaj 11ary6:neue -r<l~Kc H 
OOMOBHTH oneparmjy. 

5. 0Jcrojatne 7~T. ~ e H y r ao (a), ylHMajy cc ca upTelKa. 

4 ;,aH 37. 

nocrynaK Ko.a o uor Ha~v.wa je c.•e.1.ehH: 
I. Ha n p o iHOO.'hiiO «:..15paHoj c1·aHKitH y 6JIH:IHIIH H3ry6.'h1:He 

TaqKc >Jepe ce yrJSOBH '-'• 11 Jl, ( cJI H ), na ce ynopc~yjy ca 
yr nou»wa a, 11 :Jz , AKo jc ~o~epeuu yrao o, uelul OJI. o:, , OR.illl 
ce CTa H H ~a Ha,Jaalt y H}'T'dp Jq.>yra K , a aKO jc a, :.taJt.H O.il u, 
OH,llll ce cTaHHua Ha.~a3tl nan xpyr a i(,. J1cro TO aalKH! 3a y.-., o ec 
i), c TOM paa.!IIKOM .s;a je c-'-~ " "'ta y l(pyty lf,Ja nan Kpyra K,, 

2. nowTO Ce Haryo)hCKn TnOK~ HBJla~" y npeceKy ltpyrona 
/ ( L II f(,. OU.lLa je li3 118BC,i\CHOr J TJiqKII l. 113 SO:Jlli~M He. p:13.?HKa 
6c. H A;l nalfO YTilpnM·rw npaoa11 y KO~~ Tp~6a npeMeCTliT" cTaHHuy. 

3. llocm! npeMew,-aja onepauKja ce noHaB•oa, ,-e ce uo· 
!10Bo <.>.!lpel,yje npauan Jlpyror npC>1~1UTau.a CTanKUe. 

0Hli«>~K nocTynaJ< noHaM.a cc cue .D.OTJ!e, .!lOK pa3.1Hiie 
113M€ljy yr.10il3 "' -a:.= .C.n 11 ~l• ·• $1 - .C.~ HOC1·:t~y TSKO loa.IIC, )1.3 
c~ """1' c:.tnTpaTH t<ao noC.QC.AHua rpeWO.I<O caMo y wep<:lbY yr­
·'•osa. Y TOM C/ly<tajy MOlK<: ce CMliTp~11'l', ;la jC CT3HI<Il8 H:!llall ttetJTpa 
1.'(>3){~CHC TCPH(~. 
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1. !;pojmC Ca BHllie 0.11 T(lH UII<!Jpe Tpe()a HCni<CP.83Tl! y Mmc ... l>l 
rpynaMa no Tpll uu<jlp~. Y3l!MajyhH rpyu~ aAtcua Ha:oeao Ja iiOJEu 

tlC.1~ 6poj~se 11 C•1eua ua..1ecuo 3a .lleua)ttl.1e. 
lla np>mep: B ~6 430 612, 265 44 
2. KO)l .10rap11Ta>ta rpcli11 >taHTI!Cr. wcniiCI!RnTn y rpyrtaMa 

w ro ua C.1tAclm Ha'JIIH: 

)(0J1 9 Mecra y 7pij rpyoe 4. 772 4850 i1 
tWj!, 8 >Jec,·a y Jt~c rpytrc 4. 534 94207 
KOA 7 ~tecra 'y !l.ne rpyne 9. 8·1-1 9i> 16 
KO.!l 6 t><ec·ta y Jl:RC rpync 5. S3 ll\13 
KO-' 5 Me.na y ;1,se rpyne 0· 77 2ii5 
KOJJ. 4 Mr.cra y je.J.Hoj rpyn11 8.7128 

4. 3a O!J.e.'t.imaJbe .aetiH:..amullt wecra o.a ue.!fiX c.•y>KH 33-
Jlt'TO , 33 O..:J.('.'biiM>M: o<apaKTC·p.tCT'HKC 0,, M3HTIICC - T~-1(3. 3a 
OAC.'bi!.Bal\.c llCt.\II :>!MlUt)( Mecn y 6pojy Koja ce Mory y Hei\.IW 
pal!yHCI<HM orrcpat{Hjalta IBOCTanltTII CJJYlKH Ta~Ka. 

Ha npM ~tep, y -ra6.mUH IV .1orapunm ~~ 11cnucauu cy oBaKo 
(J 

J ·490 8943·3 

!IO WI'O ~a Ht!Ka J);l'IYH3!ba Tpe6a 

a sa "eK<' c~"o ca 7 "~c·oa. 

:-.! 
HMaTu norap"uM.:,, ca 8 Mecu 

I' 

4.1aH 39 

npot aaOKPYl'•bHBaJbY 6pojel!a Tpe6a Ce 11pll,11pli(JB3TJI C·1e· .w>KmO>OCU. 
.lehltX np3DHJJ3: l>f ~,.,.._. 

I. 6poj CC O,;J,6auyjc 3KO IBHCCH >UltnC 04 Q,S j U , illiUU<.> 110• 
c.teAober wecra Kojt 'Tpe6a :.a.tlj>JKarn. 

Ha npllllep 6poj 361,37, y cnyqajy 3aotq>yr.,HDa.ll>a ua uenc 
iC.,.IIHRli.C, r.Tae>tllC S64. 

2. AKo 6poj ~ojw c~ o.:t6auyje ~<JHOCII s~we Oil. 0,.5 je,1U· 
HHUC noc.1C,'t.lhcr Mccra Koje rpe6a ~a..lp.n<a"l"HI on .. 1,a L(! noc .. 'l(_:vt>a 
UK<!Jpa :J!I jtAIIY je.!I.Hnl<UY llOD~ha•Ja. 

Ha npKM~!J, 6poj 237,736, y C.ly<~ajy 330Kpyr.:Mtl1Dll.<l !W 
:tA~ .il~HH~.ta .. 1ua MecTa> r,aa::H 237>74. 

a. AKO jl~ ,;p" :••oKpF;"'"'"'"Y y IHI1'A"'Y '1'>14HO o,.5 je.a:s· 
!HH\C nOCJl~,ii.H>'~r MCCTa, OH,!la CC YllCK 3201\pyr.l],yjC H;l 1Wj6:1H11UI 
n:lj)Hll (opoj . 

I I a np11~tcp, 6poj 362,15, npn :mol\pyr.,,I!RAJt.Y Ha je,;v•o 
~~u~<~::LtHo Mecro r.1acn 362,2. 

[39} 
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4. AKo nocneJJ:n,a UH!jlpa noc,Je :JaOI<pyr.Nman,a no O.ll.pea-
6a,ta 1 H 2. H3HOC!i 5, OH!la ce H3Ha.zr, lbe CTaSJha Ta11K3, <LKO je 
3aOKpyr;uetiO na MaJLH 6poj, a upTa, I<a.ll.a je JaoRpyr.•t.eno ua 
aehH. 

Ha np1~}1ep 0,146 852, npH 3aOKpyr .. 'l>Hnai~>Y na 5 .DeUHMa a­
Hio: MeeT a r nacu 0, J 16 st>. a 6poj 0, H6 8·16 r.,acllhe 0, 146 85 

5. CpC,i\n,a rpcw1\a :1611pa llH:la nc,IH'IMHa 

S=A+B+C+ ... 

y ·.~ell: 3aOI<pyr~bHilaELa noje.llHIIHX ca6HpaKa oape~yje ce rro 
(jlop>~p.H: 

m,=± \jof+o' .,.c'+··· 
. 3 . (A) 

Cpe,;m.a pe.Iari!Dna rpewr<a up:lii3!10.ll.~ ml3a nMH'iHua 

P-A· B·C· · · 

yc .. 1e;r: 3aoKpyr :bHBaiba no jeJlHII.IIX •mnMre .. 'ba O,ll.p~ljyje ce no 
(j>OpMJ.liH: 

m, 1./'a)" (b),(')' 
P -+'J3V lA ~ B + C + ... (B) 

r;~:c. cy a, b, c ... MaKCHMa .. IHC ncm<'IHnc, Imjc ce oH .. ~o O.D:6auyjy. 
611.110 .li.O}I:ajy npH aaoKpyrlbMBaH>y A, B, C, .. . 11a BHWY spe,AHOCT. 

AKo je 

a= b=c ... =r, 

OHJI.a cc i(lopMy.~e (A) H (B) JaMerr.yjy c.•e.n;elii!M: 

r 
m,= ±r\;t!.. 

~ 

(r;~.c je 11 opoj ca6Hpm\a) 

1/lp r v-,--, I 1 . 2 1l 2 

--- L_ I l I I . I I P -..,3 L4 +,8,- c + ... 

(C) 

(D) 

MaK:HMaiJHe naK rpewKe Koje ce Mory jam!Tl\ yc.:;ell 3ao· 
~:pyr.~>HB3!1,a IW.il: 3UHpa O,li,UOCIIO np0i13JJO.:t,a jecy: 

.. 3 + c:- (1:') ;.,, = • m .• = _ r y3n 

fla npHMep, neKa je .o.aTo: 

a) r=0,05, n=20 



oMp.a ce ape)(a ct>oP~'Y"aM~ (C) " (E) JJ.06Hja: 

m. ·-.:!:. 0,05 v~~ D::: 0,13 M,- + 0,05 ~f6o - -l: 0,39 

6) 11 -5,7~6(5,75); 8~7,1&6(7,19); C- 3,376(:1,38) 
a = 0,004; b = 0,004; c ·- 0,004 

Ha OCKO!Iy tj>op>tpa (D) H (F) Tp3li<CHC rpcwKe 6Hfie: 

mp . 0,004 /-; -1-J' j 1 -)-, / 1 · " 
-p-•-;::· y3 \f 1•.5,746. ·I 17,HIO + .3) 76) ~ 

= = 0,00231 yo,T374 = -'-0,000 86 

Mp = 3mp ~ 0 002 6 p p =. ' 

3a CRC ollpacue ycsajajy ce Cole,.;eh<! 03H:tl<C: 

I. log 03Haqana ce CHM!IoJi»'IKH ca TPH TS<IKC 
H:W. norapHT>J3H.il3. 

Ha np11k1C.p; 
N . . . ti.805 2375 

o~ua'lyje 
logN= 6.805 2375 

2. Haocras,beHe Hy.~c Hcnpe.ll np11e uH(jlpe o3uaqyjy cc KC· 
rnTHAHH~I 6pojeM 1WjH o)lrouapa 6pojy H~OC'Tao ..-eunx Hy:1a. 

lia npHt.tep: 
-0 

354 3KS<IH 0,000 003 5~ 

HeruJI<kKII 6poj cTan;J>a ce Hauap; npae u«<Ppe. 
3. AKO ce y <j)op&~y;IaM~ ca 6pojHHM Koeti:>HUHjeHntMa 38· 

~telbJj}' (5pojeD<t Ca H>HXOBHM JIO T3pltT>tHM3, Ol!.i1a Ce ODO 03Ha­
'1311U c !)eJ\>toOM (yrnacToM) :>arpa.iLO~l. 

Ha upnMcp: 
e't 
zcos'<p. ,' - 0,003 359 b cos'q>tl, - (7 .52 629 -lol cos"<p<,' 

4. AKo cy y <jlopMynaMa 3ane~!apeJIH qnauosu n-Tor cre­
ueKa, OIIAB Ce ODI! 03HS~asajy ca aa. 
Ha npnM~p : 

log ri .. X)= Io~:\2Ntg ~-c tg ~u )- v. - 4~Msin'utg2c ~ 
- log( 2Ntg ~-c tg~ u) •• ·· a, 

S. Ko.'l AtoKa.:tHHX JtOIIYHB oaHaKa .. no:•O>.Kenn ICpC'r• ( x) 
Oa«a"nAa HCT3THDI1Y je.:tl!HIIU)' Ha ~leCTY 113 KOMe C"rOjH. 

Ha .rtpliMCp: 
-·254· x74G; -234628 - x765372. 

{40] 
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AU t'TII'!KI 
l tTATa.P. 

CHPI\lJiiA"E 
CPOJtiMX 11!4-
IGCn. IUIOP· 
AM•lA 

lJ"aH 4 I 

Y ORHM TpMrOUO~leTJ>RCl<llM o6pat'l{HY.U r;~.e C] y ry C11pX)' 
O'TW'l'a:.maHH IIUPII' IItT,I( r.·rynotH R.1H OCT36.0!>eUA llflPQ~llT3 MeO:T~ 

o<k.~c>+:erm 3arplll10M, 7pcoa ya~K o~11u~•.,.,, o;L~K.TC cy y.~rnr 
noJJ:aUH •a pa~ywmnc. 

tlpu onoM, KO.D; o6pa~au• J<Oiw li>rajy p,~.~nc 6po jcne o3na~aua 
ce pe;(Hli opoj; KO)l oupa3i\Ua I<Ojll f!CMajy P~.il.fiV.X upojena 03t<il· 
'lalla ce opoj crpaue. 

C:tMo o3na,Jau~u .. e Rpt!!H ce wa Taj '"''tHtl m-ro cc npRn 
»Cnl!cyjc (lpoj o(•pac•L" on J<nr cy nOAUUM perH, a OHAa cc 
HCIIHCYiC pe.!tllll 6poj o6pacu.a O;J.~OCKO U~l()j CTpaHf'. 

opoj uop~CIIa O,l llocro!lOr p e.JJIOT 6poj a O.!UI:XHO 6poja 
c,-p~ne o.;m.1j~ ce Ta•JKo•t. 
H~J apH:wr-p: 

8 • 2;} 3M3"" .il.a cy no,,~,\~ y~crv. ~~~ .,-puroiiO>reTrHct<or 
oopacua 6p. S ca crpu"c 2~: 

10 · ~7 :ma~H .M cy no.!laua y~en1 H3 y·pllroao:onr.Tp11cJ<Or­
o6;>acua 6p. I 0 'Hiiw jc. p~,,,m 6po j '27. 

4.1)38 42 
i! calt~>a of>p3C!tH•~~ 3a paqyuan.e y J<oju"'~ cy WTaJ.maH~ 

napo•tare py6pHK(: IIO.il. H3C.<OJIOM , .• ~neo1!\IHH 0CT3T3K" Tpe63 
HCUHCHI!i\1'1{ 110 0fl,!!.HH&TC 1<.111 .il!lYfC (ipOjC3e Ca lbUXO illllol ,aeHe­

TH'IIIIIM OCT3!U!Ma. 
ltC!WrlNHI< OCTaUH CJl}'l!\e 301 l<O!lTP0•1Y KUKO Cl\~H<X pally l'I ­

CJ.<f!X O!lepau~<ja, Tal\0 H upcnHCt,HHX fipojmtx upe.!!UOCTH. 

4.1311. ~J 

I. l!a 6!i c~ KOil pa"yH:\ttoR onrpllca.1o ca ~>UJbliM 6pojenwMa 
ll.03no.~.~na 'e KOA pa<~yHCI<I<X ouep~unjll KOj~ ce o;tHocr Jta 
MpClKY HIUI<i<X ~>cAORn li30CT3BllTM jC.'liiY H:oH ill\!! npnc Qll!j>p~ 
~oop.'l!UiaT!IliX DPe.iJ.HOCTH. Ko-li!Kc> cc MO>K~ »~oc,.a>'" tH uHq>apa 
:<aaiSCM 0;!. 1 or~ 118 ->H jr KOJI. KOOpll.KllaTQ Cll~X Ta\laKa ,l.OTH'!· 
IIOf cpe33 11CT3 C3MO jeAH3 11-'H cy JICre 1\I<C II !)K<~ lloii.'\ODC tlHcjlpe 

H~ npu:.•rp. aKo cy y IF:'OM cpe3y 6pojHC n~ellHocrn Kuop­
.!lV.twr a ip:!HH1lH'H X ·n,~Hn<a CiH:.:l\:'i1t: 

ceae~ma ;·a4Kfl 

y • 7 S23 96 1,30$') 
jy-,sH:~ ·,·r.qJ<a 

}'- 7 515 280,13, 
HCT0r1aa Tal.lt<(\ 

y ~ 7 .534 286,18. 
~na~Ha ta't..-a 

y • 7 .ilO 628,100 

X • 4 867 321,180 

~- 4 872 222,87' 
o,.,·r.~ cc Ko;~: KOOP.ii.Y nnT~ Mory H:<ocna~<TH ;~ne 1111<[1pe, ~ Kon 
(!JJC ~Hca car.!O jeilH:l. 



2 ruar~a KOOJ)l[IIH3Tll C.1 CKpaHCHIIO!I GpojHHM Bpeil.HO• 
CTH~o~a JJ.OJOO.'La.!Ja ce y CRHM oGpaC!llGia I(Ojll c.,y.t<e 33 pa'ly· 
ll;tii.C lo!J)C>Ke IIII~IIX pe.i10B3, CCI>I 06pa33U3 op. 5 II 6p. 25. Y OHKM 
o6paCI.IIfM8 HM3j}' Ce IICIIII~HBaTII upau~ Bpe.:!KOC711 1<00p.11.11llUTa, 
a Ul<<j>pc !(Ojc CC »Ol'Y IIJOC1'3BH1'll y OCT3Jlll:\1 o6paCIIMMa J1CilH· 
cyjy c~ upseNHM MacnMOM 11 11c Y~•a3e y .aell~T»•IHII oc't'ataJ( 
(MaH rope uanc-'!eUH np~·"ep). 

t Jnan 44 

1. 3a6pan .. euo je »;a cc y o6pliCUHMa np11 pa4yUaiL>Y ocmn-
• ..,ajy npn:iHC JJ HHMj~. Ca:~~o noc.~e;,u,e mutHjc Ha jC,,HOj crpanH 
.,vry ce ~aBII711 ctpaJue, a>Co no cnoM 6pojy HHCY ,wno.'bne 
,,a ce H3apmH ucno pa•yn~J~ 6ea npeuowett.a n a ft]>) ry CTfl'l " Y · 

2. Csa pa'l)'HaK>a npme ce "aCTHnc\t. 3a6pan.yje ce pa<ty­
HaH>e 0-~0ill<OM, a noroM lCCmlctmatb~ MaCTll.10r.r. Ja6pa r~>yje cc 
IIVT]>CliiHO HCHHC<JIJ~ l.l»!)lpC pallv.paT» U.!H 6p~CifrH T.)'MOM, .seh 
1 peoa norpewuv HCnHca11c Jl~t)l(.)e npeupnTJi " ro 7'at'o .n.a c" 
Mory ctflO'IRTan•, a J<3HaA M>HX tlanH~:am npanc liHc)>pe. Ha ilpll­
w.~p. aKo jc >~ecTo 0,14 145 ~<anJlcauo 0,14 135, ou.u ce rpelliKa 
HCitpaUJb3 OD3KO: 

+ 
0, f4t.JS 

3. Uwppe rpc6a i!Cth<~swaTH nal!(.'I>HBO, noTnytJo '<HTKO 11 
Tnl<~C tse.'"qH•Jc Koja o.vooapa wBpllnll c:ryu~ta 11 rycrn11n nHIIIfj a 
.Q.OTK~nor ·o6pacua. 

\.!,Jan 45 

I. TparoHOMCl PIICK» tJJa6op31'1! r<Ojli cc O.li.HOCC Hil MJ>!:lKY 
2 peaa (ocHv.say .11 nooyu,aoajyt.y) cpclJYiY ce " nonesyjy no 
KOOP.li.Illlal'l!nM CllCT<~M»Ma. 

2. T[lAI'OHO,.erpHCKH c.~a(iopaTH KOjH CC O.liHOCe H3 r.tpe>Ky 
3. pe.!l3 (OCHOJl,IIY H UOII)'Jb3Bajyl'iy) II 14pelKy 4. pe,n:a cpe]Jyjy C~ It 
noocayjy no cpc30fiHMa . 

3. ~by3cTaK 0.!1: ll3De.l<! IIOr 00.!, ] II 2 q»He 3AO HCHIIUlf 
yr.1on.1 KojH cc R•Me 11 cpe~yjy no cepHj<llta (e. • o. t\6). 

4. Y car.uCHocrH c nocTynKolol ~eo,, Cj*I)HoaM>a c.•a6opara 
BO.le ce TJ)Il£'0UOMCMC'rp11CKI< o6paCQII 11a tJJes.ebH llaQMII : 

a) l'PMl'OHO~IeTpHCXII 06p3CUH XOjli CC (),"IOte H3 hlpelf<y 
2 pell,a BO;~C Ce 110 I<OOpll.!iH3TRHM CHCT~IIHIM3; 

6) rp!iroHOMeTp» itKH o6pac•m I;Ojl1 cc o; (Hocr. "~ .. pe>~<.y 
.1. It 4. pc,ll,a BOJte ce flO C]>C30AliMR, 

B. 0.~¥.lllce, iJeqjuFtullujc tt Maiiie,ltmita~K.C ~<oncf11auiue IWO 
pMyualba Tc.y,·-/{plW'pOSllX I<OOpOUitailln. 

'1.1.111 ~6 

J<o,, pa•Jyaat~>.1 rayc·l<pure;:ronHx J<OOP.IlHHal"'.t ynorpe6.'ha­
a~jy cc c.~e.ltebe wuauc: 
·~-- rcorpa<jlcxa JJIH~lllua Ta'tK<: T; 
:·.- reorpaq,c1<a !!Yil<JIJJa (H<:T()4HO 0.'1. l'pHHA»<ta) T8•I'e T'); 

t.) D01 JeOI'I>:0.4•<')\IIfl '""IUIIOit\1 ll rcorpo.I?~~O.'Il Jlf)IVniOA Tt~eOO )li'I)'Jit''l'tl reo;rn-
1."'111 ' ny~IJ H. (11:£ 1'p:l:usry.t.a:llllljf) (JAt' .: l;ua.y UIIJplr:.)' 11. .'\Y<•t.>JQ'. 
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},0 - I'COrpa<jlcxa JIYll<lCHa (»CTO'IHO OJ!. l"p HtcBH'Ca) C~.!llber MC­
pii.!Uij ARa 30He; 

t - c-eorpa$cila .o.y>KIHca Ta' llfC paqyuara 011. cpe.!l.ILer !d~pH.!l.lljatca 
30IIC oJt~<owo pa3JIHKa 113MelJY reorpaljlc.:c D.)'li<HKe nqxe 
H rcorpal]>c~c D.Y)C(IIHe cpc.!l.ILCr Mep~<..!l»jatca Tj. 

l - } .. - i.\1 

.%, )' - p;~nue np anoyr ,1e M00p.!l.HH3TC (AnCJ.tHCa H OtJ,i!HU3T8) 
TaQKe T; 

x , y - pasne npasoyrJJe l!oop,,HIIBTC Ta•n<e T ROMHO~cue I<OH­
CT'dlfTHH&t AHHe8pHHM llOD..)'•10M m0 ( rn. 5) Tj. 

Ravan 

Cn. l :l 

l" 
+ 'i 

~K · .lly;~mHa JJYKB Mep»J"IIjatca O.!l. ec<RBTopa .o.o uapa.1e.11c ca JIIH­
ptcllO!ol <p ( c.1. 15); 

:p' - wllpKHa napa1re.1e Ta~"c A ~<oja JIClKH ua cpe~n.eM ~•c p11· 

;mjauy OJlliOCIIO X ·OCH M »M3 ?.RCilHC/ X. (C.1. 15); 
R-· riOJOyupc<~nii K KplU<IIHC ucpH;~.ltjAua 3:1 WHpiiHY ~ 

r.a.e je: 

R ft ~ Ill+ t-2 
v Q; 

1;' = e'1 COS''!> 



N- noaynpetmRK KpHtnUle npaor BCpTHKa.,a lj. HOpMa,1Hor npe· 
CCK8 y npa6HOf 11n M~pHAHjaH 33 WllpHIIY cp; 

a .;c+tr-lV co · · · 
1 
___ _ 

\'Q 
r - cpe.!l_tt.K DOllynpe'lllHl< KpHBHIIC .~a lliHpHl•Y q> 

r • .; !<lit - a lf"+f."i 
Q 

0ArOuapaj)'he epe.ilHOCTK no,1yC1pe'IUIII<3 :Ia WHpHHY <p" 
o6eJJeJI\aaajy ce 03naKO~t ' (npHM) Tj. 

1? -aJI I?. 
v-o-- . 
/-J · ·-·ri 

·V' ... ~.e. 
' 'Q' ' v . 
r' .... v .. R' .'\'; 
Q'- l +r(~; 

r1"! ,_ e'2 COS~<p1 

4.~aH 47 

I. reoJJ.C':'Ct<ll a31lNyr je yrao Ha C.tHllCOHJI,)' H3Meljy MepH­
.il.HjaHa ;l.OTI<'lHe n •tKt: 11 reoAeTcKe .IIHHHje (en. 16). A3HM)'TII cc 
pa•tyHajy OA ceeepa nperw HcToKa, jym 11 .~auaAa ( y cMHCJlY 
Kpel'atha K333Jhl<C Ha C~1·y) OA 0• JIO 360• li 0311AQYiY ce ca Ct. 

A~~"Y'I' .IIHHHje Ta T. y Til'IKJI Ta O~JJa'laJJa cc ca u~. a a3HM)'T 

»CTe ~Htmje y Ta'IKII T • - ca «6. 
2. f~OACTCKH AHI)CkiiHOHH yl'aO (rayCOB 1\Hper\UIIOIIH yrao) 

jc. yrao tm e.~HncoHAY lt 3Me~y napa.1e11e•) ca cpCJIII>tUJ MepKAH· 
ja 110 111 H re0.1CTCKC JI HH WjC. !'C:O;le1'Cl<l1 AHpeKJli!OIIH yr.10DH 
pa4yHajy ce o.;J. no3HTHBHOr ..1e.1a napa11e.•e ca cpcll»>HM ~·~P~AHja· 
ROlf (CJI. 16) y C .. HC•lJ KJ)Ctalha o.:a:l'}.N<e Ha caTy 0..1 ()" .!tO ~ 
ll 03Haqyjy ce C<l. .'t. f to.!l.eT'CKH AllpeKIU!ODH yrao I'C0..1CTCKC Jill• 
KHje 'l .. h y T84KII T. 03un.aM CC ca ~:. 3 l'eOD.eTCKH .:tHpeK­
I!HOHl!. yrao Jt<Te .11iHHjC )' T3~1<1l T;- Ca .:rz. 

3. reo1!ercKa J<oueepreKl.IHja Mepi!.:LHjaua jc yrao Ha CJJIIJJ· 
CCII)I,Y 113:o.!e~y MepH.!IIIjBIIS Ta4Ke Ha twjy ce KOHIIeprCIIUKja 
O.lHOCit 11 napanene ca cpeiltt.KM MepM.!I.IIjaHOM :mH!~ noRy'lr.Hc 
XpOJ .!l;OTllqHy Tll'iKy. i'CO.!ICTCI<a KOH!lepreiiUKja 03118\lyje CC ca 
~ · . Paa;H maatJa ijaH>~ ra•tKI! Ha Kojy ce J<ouoep renu~tja O..lfiOCH 
.10;taje ce HHJieJ<c, Te Y• 03tra'iana )Ia cc KOHh<!pre"uHja OlUIOCH 
sa T3'iKY Ta (CJt. IG). 

-J Aa o ee ~ Ta••f , .d QO :r:f<tc T<l'U.'4l11Cn XC c.IVJrCO•AJ' flapa~e~Dt& ~a p 11'1lot 
~:;u:,l1&oc:.r lltpu~Juaa. a<me . ~lt.l& ea nvc~e-c p ... oax y .:o j ol :x:'III:K OliO UJifl'"tHT• l'J x-oo:UIJ>l 
'='lll"'''l: in t'G O.:tliD~~~AOM. y 66-¢f(OIIa •rrto .M<t.IIO,'G c:ao:..e :!I.U)' oxo 'h.'fltC 7'4 , ..... •Tpa u~"~w 
.~C.UIO.M t'a qH:;!),I~U .'119PliAw,f~UtO• l01te. Opoext 1'('1:o.>e l'fOl~TC'RII .:rJtpt1U'\1'0lriC ~·,·to jC: JI""J.I.O 
..: .ae!jr 74ar~MTt> napa~ea.11a <"P•·'"',.,.. ll1tp"-'"ianr a T:t•n·en " UOiflft:"e aa rtO.JltT¢"1(~ 
.1•••::· Y T••nor T0 . 
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A31111¥t 

KoKRepreuuKja je no3KTHIIli3 ( + y) aKo Ta'IJ<a neli<K ucroq­
Ho o~ cpeJJ;tJ•er McpeJ1Hj aaa :iC>Rc, H uerarnsua ( - y) aKo T"d'll<•1 
.1eilltf ~ana.n.uo O.!l cpc,"'.cr !'1epHAHjaHa 3one. 

·!. H3Meljy reo:~.ercKH.' .1~»M)'Tn, AHpel<t(liOHOr yr.~a li KOH· 
eeprcntutje Mep HJilljana nocroj» OAHOC: 

c.b- ,~b~,· . 
tl (f " ' c;: -~:+rh 

( I) 

5. PanRH a311MYT je yrao y paRH ~t lf3MeliY upojeKuuje o.u­
uocao Cil>it<c :'llepannjaua ll.OTH•me n•tKe 1< npojeK~tHje o;lHOcuo 
C'IHKe reo.!lerc•e JlHIIHje {c-t. 17). Paon11 a3H»)'TH pa'fyllajy ce 
HCTO KnO H reo;J:CTCKH Tj. 0,!1 cenepa 1lp<'>t6 I!CTOKJ y CMIIC•1Y 
KperaM>a Ka:>~-·r.Ke u a eary 0 .11 o• }10 360". Y CJ!(','li<OJI(jJOp>tHOCTH 
npOj<'XUHje paBHII 3~HMYTII jeJtU3Kii C)' reOll,eTCKHM II O~lla~a()ajy 
ce ca a. 

6. PaiiHH .!(Hpr.Kti 110lllf yrao jc yrao y pauu>~ H~Meljy npaue 
no11y<reue napa.1e .. mo ca .x-oco~r KpOl AOTA'IKY ·ra4KY " npojer:­
•l~jc o.!luocHo CnKKc reoJ:eTCKc -•MKKje. Pa8Ril DJIP<'XUIIOHH y r.•o­
llH pa•yHajy Ce IICTO K~O H r e O!{€TCKII 1·j. OJI n0 311Tl!L<IiOr Cltepa 
npaue y C>tliC-1)' KpeTI).Jh3 Kaaa:b~e ua CaTy Oil: 0° AO 36()0 H 
ooH3'~YiY ce ca e (C.~. 17). 

t>x 

C.-z. J1 

'!- ' · 
~. I ·.;;, 

I 
I 
I 

... 
:\ .. 
ll 
I 
I ( 
: 

.. 

7. Panna KOHscprenuHja "'~PH)I.Hjaua j~ y1·ao:O:y paBHH •n­
>Jeljy upasc UOII)''ICHe napa~e.lHO ca ;: oculi! 11 npojtl(l)J{je o.n.­
Hocno I;JJHKe >~CJ>H.!I.Mj aHa .uo·mqne Tn<rKe. P~Raa t<OH~eprCflttHja 
o~Ha•oalla ce ca c ca oaronapajylm» HU.'J.er;co~t pa;tM oJua~aemM 
Ta'!Ke Ha Kojy ce O;utocH. KottuepreHUHja jc no311TiwHa (+c) 
KaJJ:a n•u:a neJK" J1Ct'O'I IIO o;r. cpc.,rM:r MepHJut j~lia JOIIC 11 HC· 
r aTHBHa (-c) lWita 'l'U'I Ka .leiKli 33Ra,il,li0 Oil Cpe,~H>er ~1Cpl1ll,H· 
ja»a. f (pe~>ta TOMC KOIIi.\epreHilJ<ja liMa !JCTii ~>131< KaO II op.'I,H· 
H3Ta AO'tH<tlte T3'1Ke. 



8. Pa3.mKa H3Mel1y paBH<: H reo.lle'l'CI<e J<OHileprc»JtHjc Me· 
p>!.;.HjaK3 jC <!Jy HI<I~Hja y,aa.",e!IOCTH Ta'!Ke O,l cpeJtlhCT MepH)I:H­
;all3 30H~ n H>eHe reor patj>o<e WHPKHe -rj . llCJIJiqwHc V, '{>') 
O.:;.HOCMO (y, qf) H H3p3l!Glll3 CC ljlQp:.y .oo>S : 

(c- y)"),.""' = ~ ·~sin:p' co:.""qt l' 1 ....,+e"O, = 
"' p -

1 •y' ' 'J' • o"e'' sin 2<p' I · + e"O 
3 · •r • 

(2) 

Bp~JlHO<:nl 3a (c-y) Mory ce YJHMaT» H:l Tn6.mue I 3a ap· 
rptenTC l , <p' o.'lnocno i » :p'. 3a <I>HPJ Hajeeha apeAHocr oee 
p~:!ill!Kt' H~HOCH o•o 0",009. 

9. H3.\le~y reo}~ercKor a3HMyra H reo.llt:'l'cKor AKpeKu»OHOr 
yr.,a ROCTOjC O,,HOCH: 

u[;~~:+r. =(/!.,.cn-·(c . .. r.) ; 

-\)~ = ct~- Ya - et!- Cu ·~· (c" - Y •) 

10. HsJ~eljy passor 23HMyTa K paeuor AKpeKUHouor y r.1a 
nocrojc O)lHOCH: 

a! - 0! +c. - 0~ ·q·. -i· (c.- y.) 

f>! ·a: - cc: .;..o.! - y " -(Ca - rcz) 

ll11an 48 

Mo11.yn GpHrOullx JJorapllraMA 
M- 0,4~4 294 4819 M .. . !l.G37 7843 113 

~ -2,30..!585 0930 J~ ... 0.362 2 156887 

PaAHjan H3pameH y: 

(4) 

CTeneiiHM3 p 0 
n 57°,295 779513 1 p0 

... !.7581226 32·1 

wHll.)"ra1o1a r' ~ 3437',746-770 784 9 

CeKyHJl3W3 p" = 206 264",806247 ()96 4 

p' .. . 3.536 2738 828 

p" . . . ;i,314 42513.'32 

~ r 0 ,017 453 2925 ..!. .. , 8.241 8i73676 
p p 

1,-0,000 290 888 2 2, .. . 6.463 7261 172 
p p 

..!.,. = 0,00 0004 848 1 • ~~ ... H85 5718 668 p p 

~ •.. 4.32:\ 35!li 781 ; , . . . 9.00S 9340 44!l 

. ~"' ... 9.371 1497 336 
!' .. 
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c. PeoyKf1Jlja opcuHa u 0pQ.81U(a 

qJJaB 49 

C,-psKe TpHrOliO>JetpHcKe MJ>C>+<C HA C.lUliCOMllY jecy reo· 
.aeTc~~ JluHwje. Opojc.:•vtjc (C,lHKel r~oa~TCI<II,, JJ HKI!ja y paRmt 
cy xpasc Koje HMnjy Ty KapaKr~pHcmq"Y oco6uuy Jl3 cy caojo>t 
ll3.i1J6.'bei<OM C:1'p3HOM OKpeuy-re 1(3 .t·OC" <CJ!. 18) . 

;~a 611 ce ynpocTH:•a " o'•aKUIBIJa pa'lyaa·~>a H<IY.Me, .n.a <'i" 
ce KO.i\ rp111 OHOMr.TpujcKHX paqysaH>a .\10l'Jl8 npMM~Jl>HuarK npa· 
BHJ•a H <jlopMy.,c paaue -,.pwronoMerpllje, a ue cljlepHt, 3SMC.· 
*'Yi.Y ce o~<e Kp1111e Ter»na>ta OJ.HOCHI.> npaaa:~~a t<oje cnaja;y 
npojeK!U<j~ (CJ!HKe) Kp3jtt>HX TaqaKa reOJJ.CTCKe ·'liKl<jC. . 

3aotel!a npoje~u»ja ( CJtBK~) reo.'{CTCICIIX .\ HIIHja }' pauKII 
npa~~a .. a Koje cnajajy tf>HX.JBe K?aj!M! T3'1Ke jeer.:: pc,;cyKUKjO 
JI.Y)!(HJTa 11 npaaou.a ca exHnCK0,13 na pam\u. 

Ko.o; pa'I)'HUibl\ xoja cc. npwe y capxy pelly~<u«je (csn!Jeu,a) 
.IIY)!(HJJa 11 npauua ycoojeHe cy c.1e.1che o:mal<e: 

S", ~ - JJ,yli<HII3 reu)letCI(C JJHHHje 113 C•1lll!COHJJ,y 1!3Meljy 
T3113Ka J" II T. ; 

s'• . ~ - RY>KMkll npoj<'KWije OJI.IIOCHO CJOHJ<e reO,'I.('TCKC JIJi· 
llllje )' paBHl! 1j. il~lKHH3 KpHBe J<3>1e~y T3ll8K3 t" WI• 
KO)C C)' npOjeKil~je (CIIHKe) Ta48K8 7~ H '/{,; 

d.. . • - Jf)'>r.Kua Ten!Be OJIHOCHO up aRC 10 t6 ( CJ!. I 8); 
"! - JtHpeKllJIOJIH yrao T'C'I'KBe fo lb y Ta<JKH fa ; 

V: - .1\HpeKUH OUII )'f30 Tett<De t6 ta y la'iXll (b ; 

wt - >~am< yrao H3Met,y "P""e s'o . t O!l;nocno TanreuTe 
Ha oay KPHBY y 734KH ta u lipase da. b ; 

-wg - MaJJH y1·ao 11~:11eljy .:pHDe s'o . 6 OJ\HOCHO TaHreu re 

113 ORy o<plliiY y Ta'ii<H t• ll npa&c da . • ; 



ay = Y6 ... Yu - pa3.1l!K3 op,,RHaTa Ta•IaKa L. " t.; 

c.x • X6 - x. - pao.111Ka ancr111Ca Ta~aKa t4 11 t•; 

113>Je~y ,1HpeKl.lH01ii!X yr.1ooa npoje~<qnjc (c,JnKe) r co­
AeTcKe :t~;ttRjc H Ter11se nocroje UAKOCII: 

11.1111 

vn ._ ed -W! 
b • b 

( I I 

4.1311 56 
Pep.yKwj a npaB<~ua cacrojH ce y o.~pcljRRarby Ma.mx yrnooa 

nonp3B3K3 IV, KOjli CC .!J.O)Iajy O)lTOBapajyhHbt YTJIOBHM 3 
HJJH upaRC\HMa. One nonpasKe cv MOry ce raKOIJe CMa>parH KaO 
pa3.,HKC cnweljy JJ.ttpCKUHOIIIIX y rorosa npojeocotHjC (c.mKe) reo­
;IeTCJ<C •1MHHje K TeTI1Be Tj. 

~-eb-v• • • • 
w: =~-~ 

(!) 

11~ Kapainepi1CTH•rue oco611ne ( c.1HKe) npojer<uHjc rco)\cr­
CI<e .,IIHI!je KOja je OI>peHyTa CIIOj OM H3.!ty6;I>ellOM CTp3HOM lia 
x-ocH c:re,,yjc .n.a nonpasNe w~ 11 w~. 1<oje ce o.n.uoce Ha 
Kpajrt.e T8'U<e ltCTe .IIIIHHj e, M0p3jy HMaTH cynpOTHe npe.!13118Ke. 

nonpanKe W pa~tyHajy CC ITO $opMJJ13113 : 

w~ =~!a - o/b 
·-w6- ~'a 7 'l'b 

Y MpelKll 2. u 3. peAa, KOA Kojux nonpmme w rpe6a 3Ha­
rn Ca Ta'UtOWfiy 113 0,"01 O.!lUOCHO 0,"1 , 33 p3'!YII31f>C BC.tH'lliH3 •jt0 

11 -fb Mory ce ynorpe611TH Q>op>~y.,c: 

o" - ·-
t;~Zr'~·YmAX 

~1. p" - --
'fb = --, Ax · Ay 

12r'"' 

(3) 

6pojue npe.i\Hocru t . H ~'b Mary ce y.1HM3TH Henocpe.nao 
11:. Ta6.o11ue II 33 apryMcnTe ( ji,. Ax) 11 (Ax ti y). ApryllleHre 
Tpe6a 311ant ca Ta'IHowhy Ha + I km•. llpe!lli!AUH oe.nH'!HHa 
·v. 11 'o/b O.llrosapajy npc.IJ.auaUHMa apryMe!laTa. 

{50] 
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.JI• - "' !30,75 km.; 

Xu " 490l ,i8krn. 

; ·. - +95,16km.; 

x·~ -4908,16km. 

Cpe.o.u.a OPIIHHaTa y"' H IC00p..41Hf3THe v~~.'IJ1t<C ~ •. H !J.x jecy: 

Y m • + !37,96; 

LJ.j' ;. 14,41; 

Ai • + 7,23. 

y .. _t.x··· : 640 

AyAi · +105 

3;1 osc apryJ>tecrre 113 TaOnnue II JJ.OI'h•ja ce: 

+ 640 + 105 
630,8 .... .. 1,6 94,6 .. . ... 0,04 

!l,:l 10,4 
7,9 . . . . . . O,o2 ':1,5 ... ... 0,004 -u - o-;-9 · · 
1.2 .. .. . . 0,003 >Jt. ~ + 0,0·11 

--u) 
1}!. = + 1,5~3 

re -rpaacene nonpaaKe jecy: 

w! _ ,~.tl - ··l'b = + 1/'58 

W~ ·' -(•]tn -~ ·h )- - 1,"6i 

!.!:tUM 51. 

PcJtyKllHja .D,)'iKI!Ua cacroj11 ce y O.iipCijH&ott.Y pa3.1HKa 113· 
J>teljy J1Y1Kl1He reoaern;e ,,.,~.,jc ua c.~mtCOWtY 11 JJ.y>t<HHC npaue 
Koj~ cnaja npnjerml!je (C.111KC) Kpajtu ~x ta4aKA JJ.Ont~ue r eoJJ.t:T· 
C~e JlHHHje. O~a ce pa~nl.fi<B, 0 0 rrpatJHJly, paqyHa K:lO pa~RH!Ca 
.norapHTaMa llYli(JWe rco.!l.eTcKe .mttl'je 11 rrrane rj. 

u ·- log d - logs (1) 

if >tpCJ+:l< Z. H 3. pej!.a, KU4 KOjHX .•or apl1l'Me CTJl8H3 T)l~a 
:lUaTH .liO jC..:l~IHIIUe C~,,MOr OJlllOCllO UICCTOr MecT8, 33 JlR<!Y I1311,e 
u He pa3JlHKe MOiKC ce ynuTpe\iHnf npH6mntwa <j)opMy.1a: 

(2) 



:-.:.\! C}' 

IO'M -· "-'• - ....... Ay· 
24r'! 

(3) 

npojKC RpCI\HOCTII ne.'IH'IHHa <tla H "'b ~tory ce Y3HMaflt ue-
rrocpC.i\HO "~ Ta6,1HI\C Ill 3a apry•u:are y,. " t:>.y. PaJM!Ka u je ,-. 
)"9CI< fi03H"r>!BH3. • : : • •. ~ ,. -~- _._,_ 7 '- :....' .... :.- ..... 

Tpc6a l!MaTa y Dlljl.y Aa cy Be-'lli~Hue <llo· u. w6 c.-paqyHaTC 
"'1 cpe.lla.y UJ!Ipl!loy <l>tiPJ (1';;; 44007'; r;;-,6.80460)l nowro ceca 
:;po~•eaoM wHpHae 'f'•• Mel!>ll H r • ., a Ta6.rnitC"cy· cpa~y11are 3a 
O.J,pe~euy WHpHHy, TO CC KO.'t pa3.•1HKe U OAHOCHO I<Oll. neJlHqi!6C 
..:.·0 uojas.•byjy rpewKe, a11o cpe.!IJJ.a mapaHa CTpnHe He OilTORapa 
~"oj 3a owjy cy cp~qyHOTC raomute. Oae rpewKc j ccy !IJYIIK!lllje 
.? m » fm OlUIOCUO X m · 

3a Yo:< 110 k'll eke. cy r pewKe MaH>eO.!l: no.~a je.;J:I!IIH(le 7. 
~•e<.Tlo JForapHTM3, TC ce Mary JaneMapHTH. Mc~}"''HM, ~ Ko je 
;: ., > 110 km, On.il.a cy oue rpew1<e sebc O.!l. nO•la jeJU<Hl!U~ 7. 
>~eCT:I .norapHr~a. Te ce KoJt MpcJKc 2. pc.!l.a H~ajy y~ern y o6-
3Hp, HaHwc, y oOOM cny•1ajy pa3nHUH u cpaqyuaroj no ljlopl.l)·-m 
(2) Tpc6a }~O!(atl! nonpaDKY ou. r<Oia ce y311..Ma tteuocpe.1uto 11:< Ta6-
-THUe !II~ 33 apryMeHTe j"' l{ Xm. J l onpaBKC nu c:y ll0~K1'Hf1Xe, iKO 
je q>., < 4~007' O.J.HOCHO :Xm < ·1886 km, a u craT.IId iiC, 3KO je 

Ym > 44"0i' O.il,IIOCJIO Xm > 4886 km. 

llpH pa'lyllaH>y M~IIII!HO~l I!OUpaBKe 33 flCA,YKtlHjy .!l)'llm!lll 
pa•ty Hajy ce no tj>opMy.Tl! : 

(u) = d - S - (<L': I · ~~~) S • tc'S 

Jo:a.'la j e U03Jtara .i\YlKKHa S H UO <j>op"'}',;!ll: 

(u) .. d - S · (rt': ~to~) d = <v' d 

Ka)l.a j e no:mara .iJ.y;rmHa d. 

(4) 

(5) 

Bpojuc "i>C1~l'to<:rl1 "':"'"~Hfla w. H '"• y3IH1ajy ce Ill Ta6-
.muc IJI. M 33 apry.~CH'I'C y,, 1t l1 y HapalKeHc y Kli.JOMeT~HMa. 
,\\HolKe!heM 36Hpa 

,.,. - '":.;. "'~ {6) 

c:t s OJtROCHo cs d ~to6Hj3 ce 7paJKe11a nonpasKa (u) 

J lonpanKe 3a npoMeHy ll•I•P"He y3n~oujy ce 113 Ta6m1ue 
HI•. · M 3a apry~•eoJTe y., 11 X:.,. :~HallH ouu.'<. uonpallaKa A3Tfl cy 
y ,·a6.·u11m. 
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lPMJ. 0.,, 
,,~ t l 

npli.'10r 8 

D. Oc~tooY.a li.peiiixo&~ta pa't)IHalfJa 

4 mtu 52 . 

. 3A ono pa,tynat~e c.)y>l<e c.>.e.!lehc lj)opMyote: 

( - · ·) 1 rvt• 
lo(! X - X =log I ~ P"" sin z,p 

x-.(X -x) cX 
log y ~lug (l sin~·)+..- ~ 2,-

(1) 

(2) 

(Sj 

(4} 

Oe .. 1H'IHH~ v~ r, ,., H ~, K3pa>Kea~ y j~..J.illllHt:tMa 7 MCcra 
.1orap11rMP. jccy: 

r .ile je: 

1 O' M t' [" n? 0783 ) t• 0 = t'l!>rtz '" - \) . &.Y It' 

,. 
c- 2 [7 '2"3 } 2 y D !f COS i>'i -· •OJ U - )" COS <p'i 

"• i'S~"·• ( I + 20 cos•cp - 26 cos•'fl = 

M 
u I SOp'" cos·'-1> (tg' ·:v.;. 22 tlf'P -f.•) 

(5) 

(6} 

(i) 

(!:$) 

3a KOHTpO.fliO pa~yHatr.~ "• r, V It >:l' C.l)'li<C tjlopMy,Je: 

o = (JO-"l)' -17,013 075 (9) 

< •• c; (l-t-coS 2ij>) (10) 

f • V•·-r.- {11) 2 • 

(13) 

Pa11yuau.e ce IIPW" y TPiit'OHOM. o6pacuy 6p. :29 cne.o.elnnl 
peAOM: 

1. llpno cc ynoce ,,a~c BC~H'lH ile > ••• •p >I f. .. 

R..c,,. : Ptol. n r. 1.. k' r4 t:" tr : .. Ft~r;o~~clq xur koalormen Al:ll>ihliii\Sf dtl .Erch~l­
Jiptc>id$- hl der £t-C11e" (K~flin 1'9:~), 't .:\OWCilit:tlr, X'c 1'00'1 J1 .'ft:i.r.: h~. ,Pauuis~h,eiO 
f in:.tn:r.- 1\\jAitti.'rfw"'t K<lbtleT"e:rwo.lhl1lt. 



2. Pa•IYHa c<: l >j. :IYn<Hila ..-aql<~ o,t cp~l!tJocr JJep.ll.JJ;j aua 
C.:lHOCHO X-oce .:IOTMqUOl" l<OOpil.HHaT!<Or CHCTt:lda. i a•uWCT OOp~.· 
JouaJ~a pa:s.-1Ko<e l H log J xo9>1J!l1m:ue cc Olial<O : 

L ~ i. - l-o.: 'll· 2;. - 2\,; h' g 2i1 ,,. - log t,,. , 0.30 I 03000 

(J>aqyncKe onep~!l»je no.u. 6p. 1-8). 
H~ne11e•o KOHl "j>O.,Ho :>a~yaaohc npc;<nH~~ cx<:.nehn nOCTY· 

ncn<: now-ro ce nenocpc.'l.Hn K3 .oorapHT3:.\1CKK.:t iaG~·u1u.a u::mt\1tC 
:<?CAIIOCTH ~a log { II ]Q~ ~l, OH,l.a MO(l3 )l.a j~: 

lo;:! ~~J' m -log lJ' m = - 0.30 I 03000 

3. ,lly;KHHa ,,yKa ~!t:pll,!!lljaHa O,;J. ~KUlllOpll JlO ll!llJ)Hil·~ q> 
paGyna cc no (jl<>pMy.m: 

X~X0 +t>X (14) 
r;.e cy: 

Xo - .a.y~H lia J1yKa Y.epM.s.HjaMH sa C'r(lneue " !••IHH}:'Te 
A,ll'TC lli l1 p HII\!; 

,), .-\ -A) m11na .1)Ka ~><epu;wjaun ~4 npcoct~ne c~u,3.c 
H "e.~O~ CC><yH,W il.aTC lllll(lV.HC. 

f'A')'Ha>M'. t>X R(>WH CC (pa!tH K0ll7JXMC) na Ana na•J:!lla: 
a) noMOhy .. amKHr" ax = AI~ · <l<p · ~-<'1,; 
G) noMohy .lorap;naMa: log <l.X ~ lo~ 6 t" ... [og .:l·p ;. <12. 

Ouc cy: 
.l'!>- CCK}'ll.D.e H .l:.~~OClll ce;cyn,le ,ll~TC Ulllj)Jl~~: 

~ l" - .!l.YliUIIJa .nyKa M~p~Jl.11j:l~a OJl. j~.'IKC C(·l/)'11~.1; :;a lllll· 
puny q>; 

t)1 H 0o)- J1HTCp~o .. Ta1Ulom.! nonpauJ<e. 
) (:. t:~i", log t:.i" y3KMajy ce J<3 T~6-~lcue IV. noropaDKe o1 

<~ ..;,, Knje cy yBeK HeraTHE:ue, .,.,l,ohc cc ys HMnjy li3 T<!(by.ue IV. 
r Pa<~yHcKc o ncpaunje no;J. 6p. JO- i8} 

4. !-1a Ta6., Hue J V }'3HMa cc Jog·~; aa aprpceHaT 'P· tPaqyH. 
c:~ep. no)( 6p. I9). P cvr 

fi. f'~~JH!ljy CC: 2<p, Jog sin ;p, (og COS ;p. Jcg .!'in 2:p II Jog;' ,; 
?z<lyH. oncp. no;~. 6p. 20- 24) !' 

Aaru< cy .9orapHn!H sin 'I' H cos <f ;J.oOPO ,.~~cKv., C.."JY.lKH 

::;:oo6a : 
log sh1 •p ·J Jog cos l' + 0.301 03000 M lo<J: sin :2•p 

6. Pa~y~ajy r.c a, 7, ,. H r.l' H TO ABOCT[)YliO. flpno OOMohy 
.: :-~npHToMa no tjlop>l)':~a~Ia (52.5), (52.6), (52.7) "{52.8}, ua onaa 
:::::JIIHOM no !popMyJJa~:a (52.9), Wl.IO), (~2. 11) 11 (52.1~)''.) 

Bpe.3.noc·r 11' O.!lHOCHO log r." y:m.wo cc H~ Ta6;JHU.c V sa 
~~~Y~tCH~r <p. Ko,'l pn<~yKmM .1orapHTaMCKII~t nyTc·.~t Y.!' npc,'\KO­
:::~ >. y~wMnjy ce H3 Ta6.11111.e VI J.a apryMeHaT 1'· (Pa•tyHcKe 
. ~;;"J~.!lHjC H0,1 6p. 2;}-47). 

[52) 
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7. 3aTHM ce pat~yHajy y, r a (X-X). Ko,, pa~y1U11na osHx 
OCJIH'ffiHa npeA!lHI)elt je, pa.UI KOBTJJOJtC, c.1e;lehH nocrynaK: 

a) .D,a .m jC 6pojna upeJUJOCT Op.!!HHa're J' y OliHOCY npe!>t3 
log p T3<fMO ua~cHa, KOon'POnHwe ce "" 1·nj uaqHn wro ce pa­
''Y"a J~socrpyKa ope.nuocr opllHHaTe (2y), na ce Tpa>lm .,orapH­
raM ODC ope;lHOCTll (101( 2y), TC OH.~a MOpa <lf!Tli: 

log2Ji -Jogy+0,301 03000 

(Pa•1yuc"c onepaUlije no.!! 6p. 48-55). 
b) na nil j~ 3a CpAqJHSTII olOfapiiTR>I KOR!Jepfi':HIIHjC :depH· 

.:wjaHa TS'IHO ual)ell 6poj, KOlnponmue ce Ooru<o: paqyaa ce 

.!(OOCTpYKa ape.'l.HOCT KOHBepteUUlije Tj. 

log2r - log (2Lsin<p)+H 2,, (15) 

na ce 1!3 lol( 2y o;~peljyjc logy, uai1~1e: 

log y = log 2r ·- O.SOI 03000. 

On.11.a ce rpa;Ke 6pojttc spc.il.uocr» 3a 2y 11 y. Oue ~·opajy 
61nH y :v~e1Jyco6Ko:vr o.a.nocy 2: I. (Pa4yH. on~p. no.a 6p. 56-6:2) 

c) Ko;t pa•1yw~,.,a ancu11ce, ccM log (i- X), Qllja ce ope~­
HOCT pa'I}'IU no Q1op:»p>1 (52.2), pa••yna cc joru H lol{ 2 (i- X) no 
tj)op .. y.m: 

..• . .. 2·vr o ., 3 
lol( 2 (x- XJ ~log Zr./' +-:i ·· i.,. 2 v (16) 

Tt! 3U r<OHTp:My MOllS 6HTH: 

log 2(x- X) -loJ:\ (x-.X)+0.30 I o:.oo 
a ceM ror2 H 6poj11e Dpe.:!RocTH 2 (x- X) ~ (i- X) MOpajy 6H-r~ 
y o;(Hocy 2:1. Pa•oyHau.~ no ljlOp>!f.iH (52.16) C.~}')[{ll Tai<ol}e 11 33 
I<OUTpO~ ;J.ll C}' log y O.tl~OCEIO Jog 2y H )Oj! y T8'lKO H3~CHIL (P a­
'l}'HCKe onepauuje nO.Il 6p. 63 - 74). 

II Paqyna ce Z. (Pa•lf><CKC oncpauHje. no;~. 6p. 75 - 76J 
Ko.a HUI!CJl~HHX paqyaaa.a, ce.>~ CJ,yqajcna K3Jla ce 3axreaa 

uopoq11ra ·raqHoc-r, .llOIIO.'l>Ho je .11a ce ynotpe6e norap<~raMcKe 
·ta6n;~ue 11 -ro: 

a) r;OJ\ pa•oyua1~3 .llY.lKllHe JoyKa MepH.l.ll1jana ca 7 MecTa; 
b) KQA pa'lynaa.a op.i!.I!Harc y, aKO je l < 0", 5- ca 7 Me· 

na, Hua>re ca 8 Mecra; 
c) Ko-'{ paqynau,a pas.mKe (x - X), n.oK je l < 1° · ca 6 Me· 

<.03, y npOT»BHOM c~ 7 ween; 
d) t<O!l: pa~yHalha KOHsepreHllllje ;>~CpH.IlHjana, JlOK je l < 

< 1°,5 - 01 7 MCCT3, y lliiOTitKH()M ca 8 MeCT8. 

Ca K0~1tKO ~l<:CT3 -rpe6a yno..-~Ktl~ru .1orapHT3MCKC n611aue 
aa poqyHatue 1\CoiWl~Ha o, r, v 11 .._l' BH.lll ce H3 npHnoJK<!nor 
6pojHor npHMcpa {llpl!Jior 8). 



Q.n;uJ 53. 

nocryll3K npH p3'tJH3thy pammx r.paBoyr.~Hl( KOOP..'!RIIara 
113 reorpa<jlc.-ltx upuKuall y npeT~O.a.Ho" •ua\iy uMa TO npen­
»yhcruo :.liTO ce TOTO~o CJ!r. pa~y~~l(e OD~p311Hje liOHTpO.lJliiiY 
ynopeAo ca paqyflatneM, r e jt: a~;>onanJOila .llo6ujaH.~ HOJ"pewHor 
pc:'lym•anl tue.leJJa Ill! ll~j•Jau,y Mcpy. )1·\elJYIMM, KOA IICK)'CHIIX 
KaJJKY-~3TOJ)U u:e.li!CXO.ilnnjC je llp11~1Cff>MRan1 .npyrll Hn<111H KOjH 
IICMa I(Qwrpo;JIJHX pa•tyn~JLn, 110 KOiJ: KOjCI' je <ipoj paqyHCKHX 
ouepau:"j~ rorouo ;~:ao~Ttl)KO MUILII (76: •J2). Ko.a: npu~tcue ouor 
uaquua cpa")'H<rre Koop.!!,IIKnre JWmpo.lllmy ~c uyre~J nouo~"or 
pa~yna~~>a reorpa¢cM•x KOOplt"m•ra 113 npanoyr.~Hx, wro je y­
OCT:l-10M oiSaRc:sHo H KO!I. pa'lyuan.a no Ha'lHII)' Haae;J.CHO:ll y 
'lJIP.k}' 52. 

3a ouaj !lpyrH •a•1»11 p3'1)'H31La upu}t<!Ji>yjy cc <i'OMY•1e: 

y = (y,) l + (Yz) L' • (y,j l'· 

x- X ·Hx,) t• -;. (.r.) t• 

c .. t sin cp + (c,) l' ·i (c,) l'' 

l\.t 
(y,) = p" cos •p 

. <.I . 

. : .. .. ' 

... · · . 

. .. " 

(I) 

(2) 

(3) 

(Y2) = S~Cos"'t' (1 - tg''P + •"!') !; • ·"~ ..... 

N 
120.o,,cos"•P (5- 18 tl!'·~·l·tg'~·) 

( ) 
N . x1 .. -.;: Stn :p COS<)> 2p • 

(x,) = 2~~·• sin <p cos··~ (5- tg-p~ + 9r,') 

(c,) ~ 3;•r; sin " .:os•v (1 ~ 3~.· .. 2>;') 

(c,)=fs~"· ~in:pcos ·':p (2-11f'f') 

.1orapuTM.<i 1lenwiHHa (!•1), (y,) .... . Y~''""'i Y ce H ~ Tao· 
IJHU:a aa a pry>~eiJaT cp " -ro: 

a) log (yJ,log (J,) " log {y.)-H3 T~oJJHi\e V!I; 
b) log (x,),Jog (x,), Jog (c,) M log (c,) - Kl Ta6.1Hile VllL 

Bn.tv.: 0. S e !I r ~ i be r. .T;x :o:lu d<:r PrDh·t!lo-o::mefllll4t dti' ~;ouotl::rsc!~ett 
J..-'Ud.UVCt.trU~$tJ>tg ... H&I)"-OveT lk!;(i. • 

D•·· w. J o r oJ ::. n: .xoud :>t>C:!t ·I~: \'~~nne~>soo;.:-.:k::o<!e~ Drittcr Bt 11d, 1~•:!1 ~1:r; ${1· •!'"•i 
Hpo<). ~ K 1) D. t (J .'1 C' 1\ ~ u~ .. a~.:m111 ··~~,!I.C3fJ2'. 1htl"l> II •. 'JtHIUI ;'~II..'l l'l~~. 
A~ 'P>f\ll:ttll l> rr~r.,.o.c)"n:M .. ., <: T•tT~'7'•· ,,Tu6;JUilU ~• Jl.;•t;.tl'lt;:u't n~ 

l'llf01t•HJUOJ'tll>OBII I<OOPJtU~e· u•. (;O\ji)I.JI J1oiU. 
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TP~. llJPA3. -. .. 

PAtlfltAW: 
UCH 'A •~ 
UMX ICDOI'­
AMIIAJA ~ tiOH­
IEPilM~IIJf 
MU111ltiiJAK4 
._, PA IJIUI X 
RP.\10\'flliiX 
KGMU'illTA. 
<OeJ'MYnt 
l 'tc r t:,A 

J'lp;~;;;a JJYJ<D MCPHAHj:1u;t X po'lyua ce no jeaua qMHH (14)· 

·--II pH OROM !>X Tj . ..lYlKHlla .1y:;a KO!tl o:u·osapa C<?O{yH,'lo1lUl II 
.a,\'.JiOt\iil-la ceK)''NiH~ .:tare Un!pi!RI! pu ... yMa cc no);ohy Mawtute. 

l:k·'ll'H(liC: (J',), (x, ), (•.,), (c,) ll (c1) yseK cy no:lin Hune; 
(y,) yue1( jr.. H<~raT;n;lJa. l.ltJU!'Bma (J'~) je n03fiTHRHa JIOK j\'. :p< 
<45°02"5 1",93 1i Hera IMfiJIU j e M<O jt WHp~11a (p>4G1'02'51'',93. 

flpK }'3B:otau,y SpC,!!.Y.OCTH !Oj! f Y1) H !~(J':J H~ lllti,1JU{<! 
rp~6o. BO;lHTii P"''}'Ra o .apyroj .!tl<tjlepemlHjlt ( ~.). nonpaaK~ 
<ly, ~ 1\y. :;a .J.pvry .!lH<!>epeHT{Hjy y:m ~wjy C\~ Henocpc.~"o 11:: 
HCN Taom:ue VJ( Ja apr)'bC~HTe: Ll'? H £:.,. [l(lH OOOM ce apry· 
Ml'tt!l'r .c.~ JOPtl.>I\(\t\3 y ,!lt:'ce..-w:~.~ .n.e .. 1ou.1~:ta MMayrl!. 1-it-tT~pno .. ·,a­
UY.OriC r:onpam<C yaeK H)t3jy ~HaK cyupo-raa :;uaKy .:ll>}'fC !l.n•.l~t· 
pcmt!~e e.,. 

3U l~Ol4YH3lL.e UO H:l.Bt:~'l.CtHlM ipopwy,l(\M(l C.1,Yiltii TpHfOHO~l. 
o6p~3au 6p. 29. 

Epoj ;I.• UUl>3JllniX Mt'C'm y .lo rapuT.rwMa »P>< p~·•yu;uuy 
npOl<3no.l.a ( y,) I, ( r.) 13 , t x.JF . . .. HT.~. 'T>r.t'i~ ,,& 6y.\C ie.J.II~K 
6pojy MCC7a ,,or apmaMa uc.1uqm1a: (y,), ( y,), (x.) . ... . H!.!l. y 
Ta6JJ HU"Ma VH " VII!. 

lipojue opc~aoc-r» nojr.JHJIHX ca6Hpa~o:~ pa4ynajy ce c~ 
n'lnowliy n3 mm xo,, ·, H x, H c• 1a•motnity wa o:·oot ·- ~<o;J. c. 

Pe)l pa•>ynoK>a o3Ha<~en jc y c~MOI>I o6pacuy. 

\.j '>aH S4 

3a oso pa4yH31l>e C.lylKe (jlopuyJie: 

~ 

Joo 1 .. ""=log · -.+ <::1 - <1 - ''• ... " cos-~ . 

log c,. ""·'-·log (s tg cp') - r, + 2 !'• 
, .. v'»' ! p''j' ~ 't , log(·r - •vh ax=logp"' -'-log \iV• c -r-logtg·v -c:,-

3 
-4T,+)l .. ~ 

r" -e- ,y 
/V 

lo~/"~~ ~ 7.36i 889!l..,., 
p 

:p- q>' - ('I>'- <p) 

Y • c. (c - y) 

(I) 

(2) 

r3) 

(4) 

(5) 

(6) 

t7) 
BcJ>M~i!He: <::., <1, 1'•· 1'-. rnpa;KeH<:' y je.!l.HHH~a~1a 7. MCc.,.a 

.norapnTwa jecy: 

(8) 
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(9) 

(10) 

Ot:.!e CJ: 
( 11) 

(12) 

(13) 
TPif[. d6PA3. 

_ ~PIJJ :t!la 
J. n ow'rO ce "Hecy BpC;J.IfOCTH 11.3THX 1<()0<>!\W!fl!Ta ( y, x), 
Pa'I}'H3>he ce 11pmu y T;JHTOIIOM. o6pnC<I)' Gp. 29•. 

J ' npu:•or 9 
fliJ"Cryua Ce pa•1y11a!by WHpHH<; ·1;' 3<1 OIICU,MCY Jt ( R. <1.1. 4fl). ORa 
C~ fM\1)'11~ JlO CJJe.ll~heM flOCTynKy: 

npno CC 0D.)'3:><Je O..l 31lCUfiCC xnaj6.111)!<a ·raoJri!'IHa ape.llHOCT 

:\',, (Tatl JlHJ.~a I V) .:IYiKmre .nyKa MepH!llljaHa sa creueue 11 >llmyre 

7p~)f(t:Ht: wHpHHe <p'. Pa3;JI!";t (x- X'0 ) je JJHHr.apua spc;'(HOC, . 
. ;y~>a 3a ceKyn.nc n .J.c.~ose ccKyu.:r.e w~pHHt: cp'. lla 6 11 ce oaa 
p;,3~Ht<a H~p?.:.:vm y yr., oBHOj r.~epl!, Tpe6a je no,;c.1wm ca d 1" 
Tj. ca .<nUJeapuoM ope;J.uotnby ·lYKa .. cp .. ,wj~u" oA jf;~.He cexyuJ!.e. 
n:,>e>•a To.,e j<!: 

(; -:X. ) - 3, 
.1.~' -~~-- ( 11. <W. 52. 7a'l 3 ROll. 3) 

II 33 KOHfpO.,y: 

log .<l:p' • IOg(x- X0) -IogLI.l"- 8, (a. '1 ·1. 52 Tl\•1. 3 no)'( o) 

na jc ouaa : 
rp' - cp' -· + A;p' 

x. 
(Pa~yucJCt: onepaiUije OJl t - lOJ. " 

2. no ie.olH3'1\IKH (54.4) pa•tyHa Ct e. tlpe.llJJOCT Jog \., 
v~n~>~~ ce H3 Ta6.11111e IV 3a apry>Ienar q>'. ' ' 
• lin 611 Ce fl;l{~ p~<IYH3H>a B K0HCTaTOB3.10 .!!3 j e .10rnpHTaM 
.i· Jln6po Hni)CH, pa•tyH3 ce 2J II log 2j, Tt: OH;13 MOJl~ liH7H: 

log 2 y - logy = 0.30 I 03000 

(PaqyHcT<e oaepauojc no;t 6p. 11 -15) 
3. Tpame ce .~orap~<TMK: sin cp', cos cp', tg 'l'' . .Lla .111 cy OBH 

T3'<HO liSIJeJ<K CAYiKH flpo6a: 

log sin:o' +Jog -
1
- , ~Jog tg '"' · ' COS1' ,. 

(Pa•IyncKe onepauMje no.ol 6p. 16- t8) 
4. f>aqyK3jy ce lle.lH'JMHe: cr,, T ,, ~'•• ~'-• 11 1~ (R. d>O])MYAY 

(54.15). Bpe,ll.UOCTH Jog g., ](lg_/?: (B. (j}O])MYIIY (04.16))' II log f 
}'JHMajy cc liS Ta6~11ua IX, X ~~ XI 3a apryr.~cHaT cp' . (Pa•IyH· 
eKe om :paq Hje noa 6p. 19 39). 

fi. lin tj>np.ryau (5<1..1) pa~yno ce Jog 11 .,.; na O H){~ I. 
(Pa"yHcKe onepal.\«jc noa. 6p. 40-45). 

[54] 



fPt!l', IIIPAJ. 
5POJ 'lit. 

6. llo !jlOflMYml (5·1.2) pa>tyna c~ !0',( Cn<t· Pa)tH KORTpo.•e 
paqyRa ce jew " log 2cf rt<· a no ljlop:.~y.oK: 

log 2c 1 "' ~ log {21 sin'f'') - n , ... 3!1, ( 14) 

OpR oao~t Mopa O!IT'I: 

Jo~ 2c1 "" -leg c :.·ce. ~ +0.30 1030 

a CeM -rorn 6pojHI! B p~;liiOCn< 2c R t: Tfl~6a ;J,a C}'!lY y O).UIOCY 
2: 1. (Paqynr.«<~ onepaUHje noa 6p. ·16 ·-57). 

i. I'~ oyHa l'~ log ('P -/),. '-'" no <jlO(lM)'•lll (54.3). J<onrpO!IIIO 
pa"y~a·~>~ one pu:r.Jr.t<e 11pum ce no !j)opM)'Jill: 

log 2 ('P - ·~'),,.,. --!7.GuR !l l !J9_,0J+ 
I 

t!, +4 r, • ~-'• 

r;~e je: 
ll-~t • l{!P'l - (- 2,£) + 4#5 t~1:y') p.1 

33. KOKTpOJty C:t.)ill<~ npo6e: 

a) p:B.:JHlCa norapHTar.ta Tj. 

log 2(:p- :p')1 "'" .. Jog (<p- :~'),. " ·'- 0.~0 1030 

6) o~;toc ll;>oj""' R[lr;tnocl'H: 2: I 
(Pat~y~tcKe onepa~»jc no). 60. 58- 73) 

(l-5) 

(1 6) 

8. PaqyHajy ce ;.., 1'· c " y . Pa3.•~<Ka (c - \') }'3ll>ta ce H3 
rn6.1Hue I ~a aprytterrrc l H '!'· (P3'lYHCKe ouep~1uojc noll 
6p. 74 78). 

3~ pa••yRaH>e rpeoa yuo.,-pcG><·rll.1orapKTawcJ<e Ta6.mne " To: 
Sa pa'lyHalbe lyre. <~U 8 >~CCt':l; 

• • 
• 
• 

c}'c:.:t: ,. i 
(:v- q•')1 .,. ca 7 Iv.ecru, a~<o je J >50 Km 

(•v- :p'JJ· "'" • 6 , y <50 km 

Ca J<O,,~KO >li~CTa Tpe6a ynorjleo!ITH ,,orap~TaMcKe T•O ·''"'IC 
az po'iytul!be ne.tH1HfHa a,~ r1, p .. ., 11-! H ~~ RH,,R cc }B ilpa .oO}f{e,.. 
11or 6pojKor npuMcpa (11~»-•ar 9). 

\ ~6a lllt.a' lll y IIH.<lY ,,~ C•· r~Jrpacj!cKC K00pJ!llll31e Hltajy 
pa")'HaT» H:! ponHnX top;HlOy~.~<t>.: > OOp.:lllHUTa KOjC Hl!C] I!OMtlO · 
}KCRC KOC7art'(I!HM .~J\tH.t;apttH}! MO;ty:IOM m., (n. t)JI. 5 H tl:!. 46}. 
nl)<'~oa 1'0~:e, dl<O Cy -"31'c t<OOpJ.HIIU 'r~ y, X, OU,l:l 11:1: Tpe6D 
npC.TuOpi!Ht y Y, X, v..>JajyhK y u~;.y ,,~ lc: 

- )' ·K ( .V - K y ... JC 
y :: m

0 
- Y· ~<)+ 10-;-+!o•-

• :X :X x • x + _ ....... . ·· to• w• 
K jc j<'..!ltt3!i0 5 SfJO ()1]0 3 3 Oi);!.llf!aTc I<OjC lJO'IIIIh)' 6poje>l 5 

(KOOp,lHI13TI!H Clll'Te"' up. f>}; 
K j(~ j<'.~.IIQKO 6 500 CO) 3a Oj).ii.V.JHITC Kojc no'!Ht.r,y Gpoje~• 

6 (I<OOIJ.:J:Hn:n·tt>< cv.r.TrM 6p. G':; 
K je j~,;(>IDKO 7 500 000 3<1 op;LHHn't'C 1\0je nO'IJHt.y opojel.l 

7 (KoOpiU<H DTHII CHCTCM 6p. 7). 
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llnaa 55 

J(30 111'1'0 CC paiiHC npaooyra)e 1<00Jl11HII3Te ~otOKI)' paqyu(a-r!l ~rrm~ 
H3 reorpa¢ltJ<J(X na .!183 Ha>.JHHa: a. no qrop:~~y.,.,.... p11rep~ 4n. ••ox ... ,. 
f>2), H fi) no «!Jop.>~y..-;a,.a f'ayc-Wpaj~pa ( '1.1. 53), T3KO HCTO H :""~ 
y c.,y•rajy o6pH~-ror 3a.olaT~<« Tj . y C.' Y"ajy paqyHar..a rcorpacp. 1111.'£ .. ...,.. 

I 
. JAtl.l ., , ,u~ 

cK"x KoopJumaTu »~ r.panoyr.qHJC. one cc :.10ry pa•ryHaTH raKo J'! .ax ..... ,. 
11a uoM~K)'Ta .1111a J<34>l>M. flpH OFIOJ.I 1<0.11 pa'lynaa.a no cjlopwy- :~r,::r.,-, . 
.llaMa l\p11repa (4.1. 5·1) MHor-e ce o;r. pa•I}'HCKIIX onepaw<ja KOHTpo· n< r • Y c-

. · WIAJ5tP~ 
mm>y ynope!lO ca C3MWM p3'1)'H3JheM, WTO IIHJe CJJ}'\Ia) KOA ;J.py· 
r or no~nun . . flv\cijyTn~ 1{3lUl po.'IJlJ.lll·e Jl))Wt- tH.'Hyctm J<tlJJ"Y"I't-
rop» KOJI»CHO jc np»r.teHHTH onaj .!lpyr» ua''"" (rayc-Wpaj6epa). 
KOjM cc, nopc;r. ocu;1or, o,!1,111K}'je T»Me mTo liMa oce·rHO """'" 
6poj pa•1ynci\HX onepauHja (49 r.peMa 'l8) 3~ puqyaa•Le no onoM 
.npyroM IW'IHIIY t:Jry>t<e <ilOiJ>IYJtC: 

r;\e cy: 

'P: :p' ~(•p,)y" .;.(;,,) j4 

t, "'' = (l,)y + co-vs + (l:.}:V" 
c, , ... ~(c,}r·•(c.r;a . (cJ.l 

('!'.) = -2 ~~~ t~r-~' (l +rl2
) 

p'' 
(l,) = N' COS<p' 

( /,) • - · -· 1'". -·· ·· 11 I 2 II!''·'' I r'') 
' 6 ]I!'> cos:v' . r ' 

(/,) ·· J'lQ !.:--.-; (5-i-28 tg0<p'.;.24tR''f>') _ " co.~:p . 

~;/I I 
(c.) =·,·:; tg~ 

:-.• 
o" 

(',) - · fnop' (I t ' ' <2 2 '•) ' - ;i;V':s 6 I g ~ · 1, - 11 

(< 0) • 1{~.;, tg'{f (Z + 5t:!~' + 3tg'cp') 

(i) 

(\!) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(1 I) 

JlornpH1')>H ne.·m~Hna (1,), (l.) H (l,) y~H>~njy ce HS Ta6Jtin~e 
XII; .••o•·uplt'rM» O.il ('1'1i, (•1•J. (c,), (c,J 11 (c.), - ttl Ta6n~rtc XIII. 
hao ~pryMcuaT c;'Y*" wHpttHa ·:y' 3<> aucuHcy x (n. ~JJ, 46). 

Tpeva ":"aTH y llH.ilY ~a cy s~.,il~wue ('I',), (I,), " (c,) ue- '""· .... 
r>Tl!RU~, a (:p,), ({1), (l,.), (c,J H (c,,) - hOSH'J'Jol~ll~. UOJ "'' 

l'n~y"~"',; ce ~<IJWH y TJ!Ifl'OH(HI, oiSpacu,y ()p. 29•. Dpnnor 9· 
npoo cc po>ryun W>!pHua q>'. PaqyHaH.c c.~ llj)Wif Ha l!C1'1f 

Kaqmr Kao lllW> j(: -ro """e,,tuo If o6jawlbCHO y ~Jl. 54 (Ta4. !) 
ca ·roM paJ .1HI<OM wro ce l1'f>' pa4yua ca•w M3liii1HOM Cie~ KOII· 
T;lO·lJIOr pn4yHan.a norapl!TMitMa 

[55) 
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flpH J3HMaH>y lo.!! (l,) H3 Ta6.mue XII rpet:ia no.~~:HrH p3-
llyHa o ,lpyroj .'lmpcpcKttHjH (ll2). floup*nKa ill, ~a .ilpyry JlH· 
<jlepeHitHjy yaH~ta ce aenocpc.!lno Jl3 were ra6.1~ue 3a apry111en':'L~ 
ll'p1 (H3pa>KCII y .li;CCeraM ,!le.T31lHiol~ ~IHHY"I'C) f< to, (>!~pa>KeH y 
jCJUIHHUa~m 8. MCCTa .. IOI"apHnt:U, 11Hrepao.~attll0113 r!OJJpaDKa 0!1 
)<Ma 31J3)( CJP~lO'J'all 311~lilJ ..lpyre .iliHj>CpCllllHj~ ll.". 

F>poj Jtelt<~M<l:JHJ1X Mtcra y ~torapHn1H~ta npll pa'lynathy 
nojC..lllllli)( 'l.,auoua cj>OpMy-~a (.55.1), (ii5.2) H (5ii.3) "'0).1<1 6HTH 
je;J:IIAK 6pojy MCCT~ y iJ01"3pHT:<IHM3 B~Jn!'iHKa: ("~1), ( :p2), ( l,) 
(lz) ... ~IT.il. a y Ta6m!U3Ma Xll II XIII. 

fipojHe l!p<!.D,KOCTLI noje,lllllliX 'i•13LI0113 ropr: IIOMCKYTliX qJOp• 

>~yJra pa•tyHajy ce aa (oo:ll t<O;'t 'P u !, ll na (001 KO!l J<Oli· 
sepreJJUIIje MepH.illljana c. 

Tpall<<:Ha ,;t,yli<HIIa J>. OD.pe~yje cc no cpopMym1: 

) ... : i·.,.·: l (12) 

Pe.~~: pa•tyaa~+oa 03H<ll!CII je y car.tOM o6pacu:y. 

l,l.~au 56 

llare cy: p31!HC npat~oyr;re KOOOJI.olHIIaTe Ta'JKe ta ( Va, x.), 
a:IKMYT «! )!' .!lY>I\HIIa r<!O.!lCTCKC nMHil jc Sn . h ( CJr, 19). 

• +x 
\ 

\ 
Tpa>Kc CC paRHe upauoyr.te KOOPAHHaTe (Yo, Xb) T3.'l!<e l&. 

[ 
Ravan . 

I 
• 

sx.;,~~.: (~•·ii:J) :~:~:· (-, 

.-..6;.».) 

)'- 0::-;1 + 1 

C4. 10 
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~v -J'b-Y• a ~= x) - x-• . fipunor 10 
P:!<TYIJa!;~ Ce opwu y TpuroHO~l. otipncrty 6p. 30 c:Je:t~lmM 

l. ii;mo cc payyn~ lll~f)HHa 'P~ 3a a!ICLVt(.y Xa (B. •w. 55 
C7p. 7i7). Os;~.a c~ I"'"Ytla panna KOII!lepreu:t»ja MCP».J.llj~K~ Ca 
::' r;1op~.!YJ;I! (55.3) H llO nocTyJJKY nr.><e:l~Htl>l y np~TXO.:l:IIOM 
:;.:~ Hy. (P;t•;yHcKr;, uH('P>lHHjc no;~. 6p. I· :2! ). 

2. O:tptlJy)c e~ pnDiiH PHper(:r;,ouH yrao ot upojcK>IHjc 
1-;. 1ut<e) f\~0.~·~1"Ci<C .:n-mKje s~ . b· 

=~= C•~ ·· fo . . . . ( s <jlop:.1. {4H) 

(l>zyyuc.-e onepnu11jc no.!! tip. 22 -· 2.~) 
:l. l'a4yu~jy ce i1p Ji6n HX<IIC KOOp.J:JIH<\"rltC pa~.11!KC : 

A f' ' /',(t 
~.t o • ~o. b $ Jnaa 

::~ QH;t• CflCJlH,a op;umara 11 cpe:'J.Ib3 ancuHca: 

J'm•}a+~ ~.V4 
·- J -

.Xm • Aa+ 2 a .to 

(1) 

(2) 

I IpH6.omKne rwop!\'<IHATHC pa3i!HK"' ncp~Jl."'n OpilHttaTa paqy­
Hajy n! Ha 0,001 km; cpc,,rr,a ancuHca ·· • «a k'll . (Pa~yHcKe 
onepauaje uo., 6p. 2'1-32). 

4. Pa•IyHa ce nonpauKa : 

w~=··v.- ·-v. .. .. (~<. cpopMy.1y 50.2} 

A~o reo.;I.eTCJ<a n«Ruja npHna;~.a :o.pe;KI! i. pell.a, OHAa ce r••r. ""· 
o<{'JllNHnc ~·. H '¥b pa.,ynajy no <iJop~y.oaua: "'"' 311 

(3) 

(4) 

KocrpMI:IHiellTII ~<1, K., "•· H ~. Y3lt~lajy ce 113 Tal'Ll » JlC XIV ~a 
apryMenaT x.,. 

,\k~yruM, aKo r~o;~.ercr'a Jil1l<Hjn npllltn,la M[lCll\11 2. 11,1H 3, 
?~~B, OH,,a r.~ sr,lH><lme 'Ita 11 •h )'3»~IaJy H~ Ta6.,Hue II Ja apry· 
MCHTC (.y., lU0 ) H (Jly"; t.i;) (!\. qJI. 50). 

OpH pa~yua~t.y ~'• u .J'b no LjJOpMy.tao.~a (f>G.3) H (5G.4) 
;:-nyuajy cc npoH~noaR: 

~) },.!IX. 11 t;.y.tJ.x, tta 0,01 km'. 

6) y;.,tU0 H y~Ay0 Ha Ji;m< 0.-lHOCHO km•. 

(PaqyHch:C onepau~tje I!Oll. 6p. 33-37 H 40-45) 

[56] 



60 

5. l'aqyaa ce nonpasKa: 

u=logd •. &··lo~~"-•-- .. (s. ~op~tY'~Y 5!.1 ) 

Oua cc nonpamra paqyaa !10 !jlOpMymt: 

'l - •· n> · K " n" v ;'' {") '' - "'oJn: ·~ c-J - n.: m v 

at<(> cy ne.•>.HQaae ·h » >j:, pn•1yHaTe no ¢>op~>y:'n"a (56.3) u 
(56.4). )/ !!pO-rliBKO)I C..lyqajy Tj. Kaaa !'('O.~L"Jtta ,11JIIBj3 DflMJJa.!l3 
~rpcllm 2. }),11( 3. p~Aa, rronp•nKa u paqyHa ce uo cj>o p~lY-~H : 

u • "'• + ,,,,, ... . (ll. QJOpM)'JJY 5!.2) 

y:nn>ajyt•H ne.1Hqaae •»u » w• H3 T3IS..1HUe !!! 3.1 apryMerne 
Jim u AJ. np., onoM, ""0 jc Ym ;:--, 11() l<m OII.'l« jc no·rpe6Ho 
y3~Tli y 063~p HaKI!a!\Hy nonpM"Y !iU, KOja CC yaHMa HCDO· 

cpc.!lno Hl Ta6.mue lila sa apryMcrrre y,.. " x., (a. "-'· 51). 
Op» pa~yunt~a~~-oy nonpliAKr. a no cj>o pMy':u (:i6.5) Koe(jJH­

UHjeHTH "" " • li "• ysP.Majy l~C J-J~ Ta6:mue XV Ja apryMcua,- x~. 
£le_.H4HHC: j;. 11 !:J.j:z P~"YRajy ce l!a O,Ol km• a y!, ua km.• 
(l'a4yacKe uucpaq»je no;x; 6p. 38, 39 H ·lf:i----49). 

6. P34yna (e .O:HPCKtlliOHJ-1 yrao: 

v!- ~! - w! .. .. (s . .Pov>~Y-'1}' 49.1) 

(PaYyKCKe onepAI\Hje 110.3. 6p, 50-r.J}. 

7. 1 Ia Kpajy ce p:s11yuajy r<oop;.HHa1'HC pa:<llHt:e » 1WOpJ.l1· 

lolo! t._v -log s •. ~ + u.;. log sin v~ 

log t>"i - lolt s • ·" + u-:- log cos v! 
J• ~ j, I ilJ 

x~ . Xa+~.x 

(Pa4yMcMe oncpatlHjc no:\ 6p. 5'2 .. 60) 

4.1aH 57 

(6) 

(7) 

PoeHe npasoyJ-.~C KOOp.~HHare Mory cc pa~ynam H3 
,WlKHHC H a3JiLIYTa rco.n.erc~o:c JJHHwjc. wa .a.ua Ha•mHa. Koll npoor 
HaqJiHa reO.'l;CTCKa .,HRHja 33Mer~yje ce "~"'"oM JCOja cnaja upo­
jeK<v•jc (cn»Ke) Kpajrr.~x -raqar<a otl(' JJ»UHjc. -rt: cc ~n .!!Y>~<KHe 
upaR~ (d a .• ) II ,!1Hpe((l\HOHOJ' yr.1a (<•!) pa'l}'llnjy KOOp!l,!!HaTHe 
pa3JJHKe O.!IHOCHO HOOp,ti!HaTe. noCTyuaK KO.l pa'l}'HaJJ\~ 110 UllOM 
ff.~QHIIY oojaw ... CH je y n~euO,,IIOid qnawy. Ku!\ .~pyror Ha•n;H.1, 
KODPJ\HHame paJ.UJK~ cc payyaajy HellnC~.!IIlO ~a .J.Y.<MHe H reo· 
Jl.\':TCKOr ,aHpE:KLU<OHor yrJ>K rco.a.e·rct<C :rHtllljC, ntl on,;r;a ce ORHlr 



; ~ l.:;!~l'-!3 .'I,J:lajy KOpeXJtHORC 'Re-'l!'IHHe (nonpaBKe) . 3a 
;( l.:.~ :;o o30M ;;a4HJJY c.•yl«e cpop.:yne: 

r:te cy: 

;·b = Y• +a}~ y. + v + (a) ·- (b) +(c) 

xb-Xa+Llx -xa i· u ~(d)-(e) 

v • S a . L !;\n,'1! 

u · ~· u . b cos~~ 

paqy. 

(1) 

(21 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

P<~••ynasc no npe.!u~~<M ljlopMy.,aMa Hpwn ce y Tpl!rouo». 
ol>pacuy 6p. 39. nv,. pa•wnaH>y -rpe6~ ce npH.IlplKaRAl 'H c .• e,Qe­
kcr uon·y mw : 

1. npno ce pa<Iynajy: WHlJHHa 'P; :~a ancu11c)' x. H pasHa 
xouoepr~HJ{Hja M~)Jl1;1Hjawa c. (n. 'M. 55 nq 1 ), ua OHJJ.a reo­
,,e1'CKH .!I.HpeKU:t!OHil yraO 

1l'g ~o:~-c. + (Cg - Ya) .... (B. 4Jop~ly.'ty (47.3) 

Pa~nw~a ~<Ouueprenuuja (c. - y .) Y3HMa ce ~<3 Ta6;mu:e I 3<1 

upry"eJrrc cp;, H y •. 3uaK pa3.,HJ<e O!liooapa 3H3K}' op,, ,.na-re y,.. 
(f>a•JyacKe onepall,llje noa 6p. I - 24). 

2. no 4IOPMY•13llf3 (f>7.3) H 1,57.4) paqyuajy Ce KOOJU.IfH3TRC 
paa.mJ<c;. v If u. 3a pa'IYH3H>e OllHx pa3,1HJ<a Tj)E.'oa y no7pe6HTH 
.10r3pllt3MCKC Ta6.1HUe: 

ca 8. MetT~ !COJJ. Mp(~lKC I. pe,ll.a ; 
)o 7. r: ~ 2. 7' 

"' 6. " • " 3.. " 
(f>aqyHcr<e ouepaunje noll. Gp. 25 -30). 

3. Pa'l)'llajy ce KopeKUI!OIIi! nc.MI'iKI:!e - nonpa&Ke (a), (b) 
11 (c). Pa'I}'Ha~nc ce "I>"'" no Hanpe,I 11aauennas <jlop~.<yna:.~a • 
., ' l 
<~Ofnp~tTaM cpCl!lt.Cr , n0.1YDl)C~ttllJ<a KpHBifHe r., OJ,££0CIIO log-; 

r. 
yaH >A~ ce 113 Ta6.muc X VI aa apryMeHar <p~ (Pa•tyKtt<e oncpaJJ.Hje 
no;t 6p. 31 - 38, 40-53). 

[57] 
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PA~'tiAtlt.E AY· 
~IMI!" 43A­
IIJ1A rEOJtET· 
C.( Jlllt!Oti(U 
P' IIIII.X 
J, ·"~Yf;lii:X 
JOOPAIIIAlA 
n•t. 06P. 
EPOJ tO. 

fipBAor II 

4. PaqyHajy cc: op.lU!IJ?.ra }b, nonpam.:e (d) 11 (e) 11 ancu.uca 
.x1,. (Pa'l.yl!cKt: ouep~a .. je uoa 6p. 39 11 54 · 65). 

noupBBKe CE' pa'lYIIHj)': 
II) nonp:u•KC (a), (bj, (c} tl (d) no~rohy .1orap111awcKJJX 

Ta<i.unta 
C<> .5 Mccra KO.'l: ~rpea<e I. pe,.a, 

• 4 ,. • • 2. 11 3. pc;~.a. 

b) noupaK.-a (e) uOMoty ra(i.ucqa: 

l. peAa, 

• 3 • 2. " 3. peAa. 

BpojHe uper.HOCTH noopaa2;;a pa~ynajy ce Ha mm. 
Tpe6n Hll!arn y ""-"Y .;ta cy y <jJop:.,y.~aMa (.57.1) " (57.2) 

Janet«npCHH ~··•anODI! 'l~tijp7o•· " nuwer cTeneua. AKo jc: 

J •. 120 km , Sc.b· 60km H :p~-·1;;• 

OH.!la ll!ai<C"MA.JI!e np~.i!llOCTil :!alleM3JlNI:iX 'M8H0Ba 1131l0CC: 

3 ffiOJ KOi{ pa:1.1 111<e Oj) .!lHHaT:I (33 Jt ~ 45") 
2 • • • anc•v'<:a (:.a ~)! - 90•). 

1i:1mt 58 

.lJ.aTe C)' paBHe llpD.IlO)'f.'!e t<(')O().:t.IIJ:ate (Ya1 Xu) H (y~,.X,) 
~p~jlhHX T3'i31<3 ropojeKu.«jt' (c.•taKe) reo.!lac~e nliHHjc ta tZ (c.t. 19). 

Tpa)l(e ce: ~~""YT c-.! K AY)f(HHa sa . 6 reoAeT<:KC .111H!lje 
r.rb. 

Pa'lyHatu~ cc npwll y TjlMI'Ot<Ot>l. oopacuy up. 30a CileP.C­
hHM J)l:.lO". 

I. noulTO cc o6pa3yjy KOOPAMJtaTHC pa3nKio:e: 

A.f = .Yb- Yu 
II 

AX=Xb- XD 
pa•Jyua ce .~upeKIUIOIIM y•'ll<J r~ (u. 't.1. 19). 

' -log tg v~ ~ log~y - Jog~x (1) 

3 aa KO>H[lOJI}': 

log tg (4.;•-t Y~ Q loj! P~-t ~Y) -log(~%- Ay) (2) 

On.n.a ce pa~yHa .l1}'il!llYM npase t. t,, (n. q.1. •!9). 

log d a. •- Jog ..l.y - log sin P~ • log tu: - log cos v~ (3) 

. AKO ce llpH pa•tyn~"'Y 110 onoj <jlopMy~H nojasn HcCJJara!Le 
(Je.\Ha·PJje JCilHiflme liOCJK'.n:"'er .r~tra .1orapr41'Ma), OH5.a ce 3a 
.~rtiJmmmnny upe.ll"Ocr y~H~Ja oua Koja je cpa~yHaTa nowoby 
fli!J.e KOOp,,HHarue pa3mtKe. (P~•tyHCl<C onepD.WljC O.il, 6p. 1- 15). 



:1. P~·l_p:3jy c~: 

2 
}m; 

_ i a + _vb 
y.,. ,, (Ha 0,001 km) 

~ 

,. ~x· , m ' 

Xu+ ..lh l - z ··- ·4 
x,.~ 

2 
..... ; y,.Ax; y .. ~y; y,. {Ha km, IIJl.H . km•) 

n~ 011.~~ no tjlOP>•y.1aMa (56.3) Y (56.1) nenwq11ue 'Ita H ·-~:>. 
ll:oc<Pmli!je~·m " •• "" "• 11 ~. pHMajy ce H~ Ta6:JHUe XIV :Ja 
apryMCH\H' :rl7f. 

3anw cc paqyHa non~><UlKa 

w~-h- o/. 
Jf no ljlop~ty.m (!)6.5) uonpaaKa u. Ko11: pa•tyua;!,a om• nonpa111<e 
"oetjll!Ulijei!TH ,.,, "• 11 .:, y:mMajy cc 1!3 TaG,•Hu~ XV .~a apry· 
.'leJ:ar x.,. (Pa•Jyotct<e or.~paUJije no;J: 6p. 16-.34). 

Beml•nwe •.J.•a H ~'h H nonpau"a u paqyHajy cc uo naupe.il. 
Hasc.~emnr 4Jop~1y.1a .•ta y c.qy~Ajy "''o reo,!(eTcKa .?HnHja npHna.il.a 
>tpr.lKH 1 p~na .• 'vlclJ.)'l'~M, aM() reo..J:ertKa .1mmja llJ'IIm ~,,a Mpe><H 
2. l!JJH 3. Tpcher pe;.a, o n!l.a cc nocTyna me HU'TYH Ka~<o jc TO 
uaBeAeno y q ,q_ S6 ·rj l!em<•IHH~ t ., •h Jl w., w~ (33 nonpaBKY u) 
y~v.>~ajy ce aenocpcAHO l!l Ta6..:mu~ lJ, O.ltliOCKO JJI - Illa. 

3. Jlo <jlopMy.~H (49.1) pa•tyua ce paaHH JJ.llpe•UHOII!i yrao 
)~ npojeKuaje (C1HKC) rco;te,·c~<e JJHHHje, a no ljlopM}W<= 

log s,. b = log d •. •- 11 (4) 

JJorapHTa~.t .J:Y)I(HH<: reo..:tercx'e mumjc. (Pn4yo<c~<e onepauKje no;( 
op. 35-38). 

•!. 11o <PopMyJIY (54.21 H no nocrym<y oGjawlbeHoM y 4.1. 5·1 
pn4y li~ CC paJ<t<~ KOIH!tpl'eHUll j3 ~~~plfAWjaua Ca, na OHJJ.a 33HM)'t' 

c! = o! Ho (n. <I><>PMY"Y ·17.4). 

(Pa•JyHcKc onepau.11je noa 6p. 39--73) 
ll»peKUHOHII yraO Ji~ HMn CC pa«yH3TH: 

0'.'001 J 6 ° 1 11a no>Jo ,y ,,orap!iT. ra .mua ca " :llcc·,·a KO.iJ. ~lpe;Ke • pe.Aa 

l" o:'o 1 ,. ·~ 7 ,~ ,. " 2.. I! 

.. o:'r l't o ~ .. ,. 3. ·~ 

X:1 0)01 uoMohy .•orap11-r. Ta6m1ua ca 7 Mecra KO)J. MP~)!(c 1. pc;l.a 

• o:'Ol u n 7 ,. 71 n 2~ , 
., o:·1 " , 6 Jt ,.1 n 3. u 

Taquocr J<ojc cc Tf>Ci'ia "P"J'J.l"'<l"<nH KU.l ;J.pyrHx patl)'ll· 
Cl<»x onepau11ja Bli.l\11 cc U3 llpH.IlOll<enor 6po]11or npHMcpa 
(npnJlor 11). 

[58} 
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tA~t~lUilt 4Y­
)IMMl M .u •. 
fiU'U. lUAU• 
;:~~~K:i!:t 3a pa-qy11a1~e no rpOpMynalda KpHrepa JtY)I(IIUe 11 a3»M>:a 
l'OUIXIU.,Ail- reO)leTCKC .1HIJHje ll.~ Jl38Hm; npaooyr.'lfX I<OOp;V<HaTa Jl.ACJY 
;:':,1:~~.0:.~ Ta'JaKa aaMelb~" ic TpHrouo~•. o6pa3~U 15p. 30a. PaqyHalt>e ce 

llj)JIOH CJieaehilM peA OM: 
I. Opso ce o6pa3yjy 1\00pAHHarHe pa::~-11-11<e: 

M · h-~ ~-~-~ 

na ce pa•1yHajy (Ha m) CPE'.U:Iba op.'\HHaTa 11 cp~.li:K>a ancuHca: 

- J'a + Jib - X 0 I Xb 
.Ym - . -z-·· · x., = ... 2-

(Pa~y orcxc onepM~<jc no.!l. () p. 1- 4). 
2. :-:~aruM ce pa•1yHajy J<opeKUHOHI! HeJrli4UH<~ (nonpaeJ<c): 

(bl ~ W M 
. 12 

lO'M (c) o ... -

21 

(1) 

(2) 

(3) 

Ose ce. nonpauKe ,1o.u:ajy .IIOrap»TMH:vra I<oop;rMHaTHHX 
paMuJ<a, re ce .s,o6Kjajy .,orapiiT>tK uonpan.'bl!HHX pa3-JRK3: 

]OI! d}' - (a)- (b) - (c) ~ log (S a. bsin ~) (4) 

log.1'i -(a) + (c) lo!,! (sa.h cosij) (5) 

{ PaqynCKe o;~epau.aje nOJt tip. 5 - 2:}). OonpatH<e ce pavyHajy 
noMohy .. orapHT3~ICKHX ra6.111qa ca 5 :..ecra ( nonpaDI<a (a)} u ca 

1 4 Men·a (nonpan~;e (b)" (c)). log ""Ti y~»~ra ce H3 Ta6:mq~ XVI 
3a apry>SeHaT x,.. ' m 

f>a!lu ~;ourpo.~e p3•lyHajy ce nonpast<e (a) " (c) jou1 n no 
4JYP~>~Y·1aMa: 

1 a)- K,y~, (6) 

(7) 

I<oe$M!Uijeur" " • H "• }'3HMajy ce u3 TafinKI\C XV :w. apry­
MenaT Xm. np11 pa4yHau.y no OOHM qJO P~Iy;JaM3 ~~ H C.J' MOpajy 
6wm H:~pa}Ken H y km•. 

3. 3aTMM ce paqyJ<ojy: 
a) rCOJleTGKH AJ(pCKU.HOHH )'1'30 ~: 

log tg -ll • log (s • . bsin ·~)-log (s •. b cos ll). (8) 

6 ) JlOrapllTaM .li:Y;.t<»HC. rco;rcTcKe .1111111je: 

log Sa .b • log (so .b sin~) -logsin3 - log (sa,bCOS3) -log cos 3 (9J 



AKo cc np11 pa~ynaJbY s • . o no oaoj cjlopMynlf nojasH ne­
c.,araJbe (jCJIH~·!IRe je.a.H KJHte noc.1t!Jllher >~ec-ra -10r3,P.IlTMa} on.a.a 
ce 3a ACcjllll!J<TilBIIY llj)€.!lROCT Y3HM3 01;!3 KOja je Cpa'lyHaT4 

113 log(s •. ,sitl~) aKo je log (s •.• sin~) >log(s •.• cos-'J 

K3 log (S..• ccs ~) aKo je log (s •. o &os -')>log (s •.• sin 1)). 

3a pa'!ynan,e log tgl) 11 Jog s • . • rpe6a ynoTpe6aTil .1ora- TPilf, ••Pu. 
pi!TaMtJCe raeimll\e: no~ ... 

C3 8 MCCT3 KOJl ~~<pelKe J. pe,na 

C3 7 MeCTa KO~ MpC)I(C 2. pMa 

ca 6 ~>~ecra I<O.iL Mpel!W 3. pe.u . 

reo.a.erc~" AHPeKl\lfOHII yrao paqyua ce: 

Ha 0,"00 1 KO.!l Mpellce I. pe.a.a 

Ha 0,"0 I KO.II. MpeJKe 2. p€.iUl 

no 0," I t<OJI. "P~-"'e 3. peJJ.a. 

(Pa'I}"Rtxe onepall.l1je nOJI 6p. 24-29) 

-4. Pa•Iyna ce nonpaBKa o::.Hocuo •IOrapHraM nonp8HKe: 

(
I ·1 'p" y .1x) 2 

log :X M 1 ~ Iogb-- ;.~;;;- -· 3 (a) 

aa OM.;J.U reoll.eTcKH Jlllpel<UIIOIHI yrao y T84KH T. Tj. 

Pa'lyHCK~ on~panf<je no.a. 6p. 30-36) 

(lO) 

(Ill 

Pa.!lH J<OuTp0.1e nonpasKa (;~_,) pa'l}'H4 ce jow " no 
«jlopwy.nw : 

(12) 

Koec!>JoluHjewrK k, " k2 y311~1ajy ce H3 To6.o•Hue XIV 3a 
apryMCHBT x,.. TlpH pa•Jyaa~<>y no ropu.oj !J>opMyJJu y., a A x 
Mopajy 6aTH ~3pa,!<eun y km. 

r.. no ljlopMy:111 (:55.3) H r.o nocrya~y nanr.!lCMOM y 'J.T. 55 
paqyHa ce paoua !iOHnepremmja Mr.pllN•j•ma ca M OH.'I.a alHMYT 

(c. - )'a) (n fjlOpM. 47·3). 

Pa3.1HKa KOun~prcmlHja (c.- y .) Y3H>Ja cc H3 Ta6mtue l 3a 
apr ~ICHTe: <p~ H y •. (f>aqyncKe onepai{Hje uo.a. 6p. 37- 60). 

[59} 
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1J;JaH 60. 

PA'Il'IAII>l UaT~ r:y: rcorpa<jlcKc KOOPJVlHaT<'. 'P• H }..0 T3'lKe 1~. a3HMYT oc~ 
rfDJPae. • 
CROk IOOl'- H .ilYli<KHa reOP.CTCKe JlHKHJC Sa· b• 
~~~~·~""J~ Tpa>Ke ce: reorpacj>cKe KOpP.Hnanre 'Pb H },b .21pyre l<paju.e 
"'"' rw,u- Ta'll<e T, !laTe reoaercKe JJSIUHJ. e 11 a311MYT y osoJ· Ta'IKII a:"6· Q£. JUUt.JE. v ~ 

~~·~"l :~a ono pa'lyHmbc cny>Kr. c.1C.lldtc ctJopMy.~e Knapl<a: 

Ulllf. IIPA3. 
f&J'.Q~ 31 

r.il:e cy: 

Fy rr" --J4]ms! .b sinn.! COS at 

u, "'" -Jl].,s. · 6 cos ( <.t! -;e) 

P,_ "·' = l2].s. ·''sin{"~ -}e) 
')y UR = J3]o If' fg<p. 

'P• = 'P• - 'l 

• '~ "'"- . --~---· 
cos( 'l'b +ail I 

. 2 ' 
t7 '" -l suz( 'l'b + 3., J 

} .. b .. 'A.a+ l 
o.:= 180°+u!-~-7t 

(1) 

(2} 

(3} 

(4) 

(5) 

(6} 

(7) 

(8} 

(9) 

(10) 

DpHJtor 12 Pa••yuaH,e ce spmH y TpHronoM. o6pacuy 6p. 31 e.,e.11.ehuu 

·----·-----

pe.a:o.\i: 
L nomTo ce yuecy aare nenwmHe: rcorpafj>cKe KOOPAKKare 

<p, H ;., • .D:arc Ta'i~e T.. a3~MYT a~ H IDK s •. &,npHCTyua ce pa~y­
'1'• I· 'l'b 

nan.y npll6ml>KHC spe.llKocrH cpe.n.n.e WHfJHHe rp.,-
2 

. 

O&a npH6.ml!ma ~>PCA~tOc·r pa qyHa cc no ljlop~IYJJH 

q>' m: q:at:t + (rp"l- <va)o (11) 

(12) 

log [ 1]. Y3H~>~a ce lB Tao.muc XVll 3a aprp1enar 'P•· 

Pa•IyHaH>c cc o6al}.'l>a ca .~orapHThJl!Ma Oll 5 Mecra. 

illllpl!Ka ce o.n.pel,yje wa nr..1c CCKYHlle, Koje ce OIUia npersapajy 
y .~~:c.mne Mlulyre pa'lyHajylm HX Ha .IIBa .u:eUHMa.,Ha .Mecra. 
(PallyHcKe Ouepall\tjC DOll 6p. i-ll H 6 .. 8). 



2. no <PoP·"''"H (60 · l) pa'lyHa ce ccjlepmt eKcqec e. Jiora­
i'~~•" et.1HqHHe (41.,. YJHMa ce H3 ra6mn;c XVII aa apryMeHST <p.,. 

3:1 KOH'rpo.1y pa•tyua ce .'lBocrpyKH c<Pepuu eKcuec: 

2 ·2•p"s•.• e.«,: = 54..& sm ~ · ·- ·--" rtR4 2 
(13) 

.1orap11r2" · 
1 

.. Y3H>ta ce If3 Ta6.11JIIe XVlla apryMeHaT 'Pm­
s " r:n-

.1orapHra>t · ~- ~ Y3Hota ce 113 nperxOJJ.uor paqyHaH>Il pa3nt•Ke 

jq je: 
('l'm- 'Pa)u, 

' 1 ••. b /ogs •. 6 +log 2 =Log -
2

• 

Pa~ynaH,e ce spw11 no~10hy -10rapHraMCt(I(X Tau:mua ca 5 
r.:ecTS J(0Jl ~tpC)f(C l. pc.lla H ca 4 >t<;CTa KO;I. MPI1"'e 2. H 3. pc..:~a. 
(Pa~y"c~<e outpal(Hje no;1: 6p. 4-5 11 9-!2). 

3) Pa•Jynajy cc: 
1 2 
3 e; .3 e ; • J 

a4)-at;. 

Kao npo6a CA)Il!\» ynopeljett.e: 

l b2 ' [•ll lo.·- 3"'/ + "•-s·"i ~za!- r. 

tPaYyHCKe onepaQHje IIO.D_ 6p. i3 -16). 
4) n o cj)OpMpU (60 • 2) p0l'l}'lt3 CC npH6.nH)f(Ha IJU3.1J.IK3 WH• 

pHna u.. JlorapMrnM lllm Y3~<Ma ce H3 ;a6mn.(e X VII sa apryMcHar 
,.,. ra~yHaJL.e c~ BpWH llOMot.y .1orapH13MCKHX TB6:wl.(.11. 

ca 8 Mecra KOA Mpc>Ke l. pe.u.a, 
,. 7 ,, • It 2. 11 

11 6 ,. ~ ,. 3. "' 

(PaqyucKe oncpa l\Hjc no,~ op. J7, 18 H 20). 
5 . Pa•Jyna ce npn~a wupHua rpruKcuc Ta<~KC 

'P. ~ cp.+u 

na ou.J.3 no cllopMy.,aMa (f>0.4) H (60,5) pa•rv11njy ce • H 'l• 
::orapHnm l.le.m•tHua [2). H [3]0 yaHMajy ce HS T.,6.nHue XVII 3a 
3?rp1euaT '~'•· l<op. paqyuafha • H~•ajy ce yuorpe6JltH l10rapHT3M· 
c>~ ;a6.111ue ca HCTHM 6pojeM MecTa Kao ,. KO.J. pa<~yHalba u, a 'l 
ce paqyx~ 'a6m1uaMa ca 5 Mecra. (PA'lY"' ''e onepaunje no.ll 6p. 
:? H 21-28). 

6. no cjJopMy,m (60. 6) psqyJI3 ce ;pa)I(Cl!a IIIHPHH3 ra•rKe T •. 
•?aqprcxe onepauujc no.il 6p. 29-30). 

7. PaqyH"iY ce : 

[60] 
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Kao llpo6a CllYli<H ynopeljelhe: 

~ 'Pb+}IJ) + ( 'l'b +iiJ} = 2'1'~ + 'l 

0H,lla c~ no q-op .. ymiM3 (60 · 7) 11 (60 • 9) paoyt~ajy: pa3/lHKa 
JlY.1KHHa i H rpalKeHa Jlyll<mla i-.6. 

Pa3JIJIJ(a .IIYli<HHa I pa'lyna ce nOltohy JJOrapHraMCKIIX ra6-
Jmqa: 

ca 8 Mecra RO.II Mpel!<e 1. pe.lta 
" 7 " , .. 2. " 
)t 6 u u ,, 3. ,. 

(Pa'lyHcKe onepaql!je noD; 6p. 31 - 35, 37, 39 11 ·11 ). 
8. no cpopMyJJaMa (60 ·8) H (60 ·10) pa'iyllajy CC f H 

33ll14YT a;g . 3a pa'lyllatt.e t rpc6a ynorpe6KTH norapuraMcKc 
TaOllllll.e <:a HCTHM 6poje~! MeCTa K30 H 38 p3'1JH8/be l. (Pa'IJIICKe 
011Cp3llllje I!OA. up. 36, 38, 40 H 42- 45 ). 

• I> 
V - So. & Sl/HJ .• 

. I> 
tl =Sa.~ COS ex" 

.c:l.<p- [! ]rn U- (3).,v2 (I +a) - --~ t.<p• B 

'Ph~ '!'a+ ~:P 

1 
_[2]b v(l + @) 

CO.tt ll'i 

}.1> ~:;,. •. ! / 

ao.= lsin :p.,(l +Y) 

«b • ( ct, : 1 B0°) Hl. U 

(I) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

log [I o• log (I + cc)] =log l 0' 1 . .,.,:. tog !l<p0 ( 10) 

AI 3fl!''l'm 1 1M lsin•p,.+sin30°)(Sillq>., ··Sin30°) (II) 
:11..,. r". -6 ti"!;;;-- 3p". sin 2p., 

!;:p. = [!]., u (12) 

log [10' (I+ f.)] · - 101 .1(>, + 10' M~, (l:l) 

lof! [10; (l·~r)l = 10' ;'rly, + 10' Mr. (14) 



M , , , 
M r.. ~ i>p"'r2Jbs;;b 

.M • 
M,1, - 6 P,.,. l-

My, ~·1 )'L f2]; .~:b =;M~! 
... ~) -

·" . __M_ Ll. ' J"l ~::-24p''2 Cflo 
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(15) 

(16) 

(17) 

(18) 

Pa'lyw~u.e ce opw11 y T{lHrOHOM. o6pacuy 6p. Sl. CAeAehtcd ""'· m .u. 
pe.lOM: WU >I 

J. Opoo ce pa•tyHajy no 4Jop:>4y.Qar.ta (61.1) n (6 1.2) Koop- np•utor 12 
~ilxaT!le palJIHKe u " v. (Pa'lyRcr<e ouepauHj~ uoA 6p. 1 . 4). 

2. Ha llC'J'H JW'lH H, ~30 WTO je TO lla!lelleUO y np~TX()JI.HO>I 
'l.laHy no)!. Ta'lt<OM 1 pa11yHa cc n:m6ll~>I\Ha up~AMOCT cpe.:u~>e 
WHPHMC 'I''.,. ( Pa•tyHcKt: onepau~<jc no,, 6p. 5 - 10). 

3. no cjlopMy.1aota (61.3) II (til.IO) pa'lyMn ce A•j>, a OH,,a 
TJ)3!1\eua wllpl!ua 

'!'• = ·~· + Ll.l • 

3a ooo pa'lyM:tthC log (3)., 11 log IOS:A.., y3HMajy cc H3 
Ta6.tHrte XVIII 33 a pry Mel>! aT q>' .,. (Pa'f}'ncKc onepau»jt: no,1. 6p. 
11 24). 

4. Pa•Jylla ce npH6n~<>KHa paMHI<a AYJK.IHJS 

I • ~~~b~ 
" cos·r• 

(19) 

JlorapH'raM Be.1H'1He [21• Y31!Ma ce 113 Ta6DKf\e XVII 3& 
apryMeiiaT <p6• (Pa'lyucKe oncpaW<je uoa 6p. 25 - 28). 

5. flo QJOP>~YHil (61.5) pa'lyHa CC Jl.€ljlllllMTliBHa p83.911Ka 
Ay>KHHa l , 113 je OJJJI.a -rpal!<eHa .:J.YJKJ!Ha 

;..b - >,.+ 1. 

3a pa~yua>be log [10' (1 +M]. nc.nt'IJ!He 107M~, H 10' M,l:l2 
y3JJ~ajy cc »> Ta(•nuut: XIX H ro: 

IO'Mt\ ~a apryMeHaT log ([2}b Sa . ~) 

l0'M1l, • • log l0 

(Pa'lyncl<c oncpn•ruje uo..t~ 6p. 29 - 33). 
6) Pa'lyHa ce A~WH»T"nua upeAnocr cp<'JJ.lf>C 11111p11He cp.., 

na Oli.!la no tjloplty.'llt>ta (61.7) n (61.8) pa•1y1JJ1jy cc l1n K tx;. 

- -=---n .. :~w: t.~c:1;,ltoao:~ColoJ11) n. Be 1t G i ( ~FonCLI:IJU f!T:ttitii)CI pour ,. C3)tuJ d~:;. 
coord.uuu~h r...::,~.l~,r;i.ll••l'¥; >~pJIIJcnttOD J\ J'tlllp:ietidt Ge nH~reo<" b.lcrnatl<JJ•IIlw, bnllctio 
r4od.il$iq1ae :\i ):.! l!i.ll'>. 

Ma&et:r)ul: 1114 n3).7) 1(31ti1)1JI J'l ttff!a:j>t..,;" bUC'TI)T)'T. ~!I C(>q.:111' 1038. 

[61) 



'?G 

lip>! pa~:~y"a"'y log 1107 (I + y)) rpe6a I! >tam y s u;cy ,;a jc 

My,-} M ~. (s. (jlop111. (61.17).). 

a 10' My, y~HMa ce ~~~ Ta6.1lHUC XIX 3a apryMenaT log ~'Po· 
flowTo cy y T36,111JUI aa're ~~opocTpy~<c ape;(uocrn 107 Mr. 
TO je Oll.ll.tl 

10'. •·r . ·I . ( 1Q1 My,) 
JY)2-· 4 -

( PaqyacKe onepaauje nO.!!. 6p. 36- 4i). 

Pa•1yMa!M Be..ln•nma: v, u, .l:p., L 11 An spw11 ce no:~~ony 
•10r3pliT3.MCKHX Ta6,1Hita: 

n poH:laoJL 

ca 8 Mec•a KO.'l ~1pe)l(e L pe,aa, 

• 7 • 
• 6 " .. 

(3},. v" (1 • a) • B 

2. 
3. 

" 
• 

J>3<1}'H3. Ce llOMOhy JIQf3pRT3:11CIUIX TaMMll;l C3 5 MetT3. 

q.ll3>\ 62 

.Llarc cy reorpa!j>cxe xoopJumanTe (:p., J...) 11 ('Ph, ).6) J<paj­
li>HX T3'13K3 r. II T. I"CO,ll('TCI(C AIIHIIje . 

Tpa11<e ce : .JSli<I<Jla .llHIIHje, o.:r.HOCKO JIOrapHTaw JIYlKHHe s •.• • • • 11 aau:~~ynt a. H «• y KpapM!I>l Ta'IJ<a•ta. 

3a OBO pa4yna1t.e cny;o<c <l>opa•yne: 

log tg n,' - log 11 ) .• - tog 121 .. + 

~- log (> .• - } .• )" - log (~>6·-·r.)'' + log cos q>., { I ) 

log s'• . ~ log ( "'• - <p.)" - log [lim · tog cos u,. (2} 

log s"•·• - lo~ (J..• - ) .• )";.Jog cos :p, , - log 121m - log sio ~ .• , (3) 

log tg "'•· -log rg n', +(.:\}.- <l•pl (4} 

Jogs • .• . , Jog s'a .b + D.<p - togs" • . • + t.l. (5) 

101! S - Jog P·•- i..,y· + log sin q>., + M + t.i. (6) 

• s 
a. ~ C<m - ~ (i) 

a!::': 180° ~ n,. + ~ (13) 



KopeKIJJWHH qJJaHOBH .6.o, Acp H SA. O.Ilpe~yjy ce (y je.li,HHH­
ua:\!a 7 Mecra JJOrapHTMa) H3 ¢opMyJJa: · 

1 . 
(9) .6.o = kc2 +- k o' 

2 

.6.cp = - k (f,b - ),a)"2 
- } ko'2 (10) 

ill..= -
1
- k c2 - _!_ k (2-b- AaY'2 

2 2 
(11) 

r.11,e cy: 
107 ·M 

(12) k=~·---
12p''2 

o' = (2-o- 2-a)'' sin crm (13) 

C2 =S'~.b [l]m [2]m (14) 

PaqyHalhe ce Bpnm y TpHrOHOM. o6pacuy 6p. 31~. 
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.·· ... · 

TPIIr. O&PA3. 
1. Dolllro ce yHecy Koop.li,HHare .ll,aTHX rat:JaKa, pat:JyHajy liPOJ 31a 

oce pa3JJHKe: 

Cf>o- Cf>a H A0 -Aa 

Te ce aBe H3paMaBajy y ceKyH.ll,aMa. I1croBpeMeHo ce o6pasyjy 
..li,BOCTpyKe pa3JIHKe Tj. 

2 ( Cflb- cpa) u sek H 2 (J,b -1.a)u sek 

(PatryHcKe onepaunje no.11, 6p. I-6) 
2. PatiyH:a ce cpe,rr,lba nmpHHa: 

CeKyH.ll,e H .ll,eJIOBH ceKyHAe nperBapajy ce y .ll,eJIOBe MHHyre 
pa1:!yHajyim oBe Ha rpH )leU.HManHa Mecra. 
(Pa''IYHCKe orrepauHje rro.11, 6p. 7- 9). 

3. Do cpopMy.n!i (62.1) pat:JyHa ce log tg a.' m, r)le je a1 m 

IIpH6JJHMHa Bpe.li,HOCT Cpe.ll,lher 33HMJI3 

(15) 

PaAH KOHrpo.lle log tg a' m pat:JyHa ce jorn H no cpopMyJIH 

log tg a.' m =log v~ +log 2 (1.t, -1.a)" -log 2 ( Cf>b- era)"+ 

+log cos crm ( 16) 

BeJIHt:JIIHe: log [l]m, log [2]m H log Vm 2 ysHMajy ce H3 Ta6-
;mu.e XVII sa apryMeHar cpm, rrpH t:JeMy Tpe6a .11,a je: 

log [1 ]m -Iogi2]tii =Jog V~ 

[62] 

llpHJIOr 13-



lJIIIf. I&I'A3. 
iPIJ 811 

, na JJH cy log sin CJ'm ( <lJopM. (62.6)) H log C0Sq>m .zt.06po 
Ha~eHH, KOHTpOJJHllle Ce Ha Taj HaliHH lllTO MOpa 6HTH: 

log sincpm +log cosq>m + log 2 ~ log sin ( :Pa + cpb) 

(PatJyHcKe onepam1je rro.n; 6p. 10- 12, 15-19 H 21-25). 

4. Do <lJopMyJJaMa (62.2) H (62.3) pal.!yHa Ce npH6JIH)l{Ha 
.zt.Y2KHHa s'a.o reo.rr.eTcKe JJHHHje O.ll.HOCHO log s'a.b· Pa11yHaH>e ce 
063BJb3 !IOMohy JIOr3pHT3MCKHX T36JHH{a Ca 5 MeCTa. (PallyHCKe 
onepaUHje no.n; 6p. 26 H 30-35}. 

5. PallyHajy ce se..1HliHHe 8' H c2 norpe6He 33 paqyHalbe 
KOpeKUHOHHX lJJI3HOB3 .18, Llcp H A/. .. 

Pa.n.H KOHTPOJJe 01 paqyHa ce noMohy JJOrapHT3Ma Tj. 

logo'= log (1-0 - Aa)'' +log sin·pm 

a M3IIH!HOM !10 <lJOpMyJJH (62J3) . 

JlorapHTaM c2 ceM no ¢ opMyJIH (62.14) paqyHa ce jorn K 
no ¢opMyJIH: 

log c2 =log s~2, b +log p"2 +log r~2 ; (17) 

1 
log~ Y3HMa ce H3 Ta6JJJnte XVI 3a apryMeHaT <flm· (PallyHcKe rm 

onepauHje rro.n; 6p. 36'-47 H 49). 

6. nornrO ce cpaqyHa log (i-.0 - },a)2
, pall}'Hajy ce rrpOH3BOJl.H: 

k ("-o - "-a)"~ ; kfP ; kc2
• 

0BH ce npOH3BOllH paqyaajy llBOCTpyKO: !IOMOhy JH)rapKr3Ma 
(Ta6JJHU3M3 ca 4 MecTa) H M3lliHHOM. 

3 aTHM ce npHcryna paqyHalhy no cpopMyJJaMa (62.9), (62.10) 
H (62.1 1') KOpeKUHOHHX 1IJI3HOB3 Ao, tirp H LlA, Te lhHXOBHX pa3JIHK3 
O.D.HOCHO 36HpOBa: (A1.-ilcp); {ilo't'Llq>) H (.11.+ .16). 

J1cnpasaocr paqyaalha KOHrpoJif.iwe ce noMohy ¢opMyJJa: 

k 
6.1. -'- .1 cp ~ z 

'\" 

LlA + ilo = ~ + 2AA 

r.n.e je: 
L = k ("-o - 1.a)''2 + ko'2 + kc2 

(PatJyHcKe onepanHje no.n; 6p. 48 H 50- 68). 

(l8) 

(19} 

7. no cpopMyJJaMa (62.4) H (62~5) pa•IyHajy Ce tgam O.zt.HO­
CHO am H log Sa.IJ· (PallyHcKe onepauHje no.n. 6p. 67 - 77). 

8. ITo ¢oPMYJJH (62.6) paiiyHa ce o, a on.n;a no cpopMyJJaMa 
(6 2.7) H (62 .8) · p a11yaajy ce at H a~ (PatiyHcKe onepauHje no.zl 
6p. 78 -84). 



4.naH 63 

3a pewefhe 3a,aaTKa HaBe,l!.eHor y npeTxonHoM ttJiaHy Mory 
ce r ai<otje ynorpe6HTH q>opMyJie H3Be,l!.eHe o,a X e.nMepTa. Ose 
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PA'IYHAH.E IIY­
II!HHE II Aliii­
MYTA rfOAfT·· 
CKE IIHHMJf 113. <f>opMyJJe rJTace: · 

Ll<p = <j)b- <t'a 

l = J...b-J...a 

<j)b + <ra 
<rm- 2 

fEOrPACIICKMX 
(1) KODPAIIHATA 

(IIJDPMYJIE 
(2) XEAMEPTA) 

m = lu sek sin <rm 

n - fy ceK COS C{Jm 

log 0.= log [ m A l + (5]m n2 +[7]m .D.<p2 

cos 2f{J J . 

(3) 

(4) 

(5) 

(6) 

log (sa. b sinam) = log { :,, n} - fr km2 + [8]m.D.cp2 (7) 

log (sa. I! COS a:m) =log ( p~ .D.cp COS ~} + [6]mn2 + [9]m Acp2 (8) 

b 0 
a:a = a:m- 2 (s. q>opM. 62.7) 

ag + 180° ~ a:m + ~ (B. q>opM. 62.8) 

r.zr.e cy: 

(9) 

(10) 

e2 e2 . 
[-7]m -k w2 cos~ <rm = k a" !v 2 

COS
2 <rm (i 1) 

[8)m = i k 
1 ~:

2 

(1- 10 e· sin2 <pm) = 2~2 r2 (1- 10 e2 sih2 <rm) (12) 

[9] . 3 k. e2 [.1 (2 2) . 2 (· . 3e2 ? )] 
m = 2 W4 - - e sm 'Pm t - "2'= ·e" cos- 'Pm -

(13) 

Pal.IyHaibe ce spum y tpHrOHOM. o6pacuy 6p. 3'1°. 
l. nouiTo ce yHecy I<oopmmate ,n.ar11x Tat.Iai<a pattyHajy 

[ l L.\<p l (P . 
ce .6.:p, ' Acpu sek, u sek, 2' 2' . <rm· aiJyHcKe onepaQI1je no,n. 
: p. 1-7). 

Be;~.a: Ver<Hfentlicbung des Kllnigl. Preussiscben Oeodlltischen Instituts, Lotbab­
.... :,:.:>Ligen, Heft I Berlin 1806. 

[63] 

7PHr. OliPA3. 
&PD-J 3ta 

npunor 1~ 
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2. no ¢opMyJiaMa (63.4) H (63.5) paqyHajy ce m H n. Paqy-
Halhe ce BplllH JJOrapHT3MCKHM T36JIHU3Ma: 

ca 8 MecTa KOJI. Mpe)l{e. 1. pe.u.a 

» 7 » '' 2. 
, 6 " , ,., 3. , 

(PaqyHcKe onepauHje no.u. 6p. 8 - 12). 

3. PaqyHajy ce KopeKI.T,HOHH 'lJiaHOBH: [5]m n~ ; } km2 ; 

f6]m n2 
; [7]mtl<p2

; [8]mtlcp2 
; [9]mtlcp2

• .JiorapHTMH BeJJHqHHa: [5]m, 
"[6]m, [7]m, [B]m, [9]m yaHMajy ce H3 Ta6JIHUe XX aa apryMeHaT <flm· 
KopeKUHOHH 'lll3HOBH .u.o6Hja jy ce y je.U.HHHI.T,aMa 7. MeeT a nora­
pHTMa. 

Ko.u. Mpe)l{e 1. pe.u.a KopeKUHOHH t:JJiaHOBH paqyHajy ce 
nOMofiy JIOrapHT3MCKHX T36.DHI.T,a Ca OHOJIHKHM 6pojeM MeCTa Ca 
KOJIHKHM cy y Ta6.r.HUH XX .u.aTH JiorapHTMH seJIH'lHHa: [5], [6], 
17], [8] H [9]. Ko.u. Mpe.lKe 2. H 3. pe.u.a 6poj MecTa MO)I{e ce 3a 
je)I.HHHl.tY CM3lbHTH. (PallyHcKe OnepauHje OO)J. 6p. 13-30). 

4. no ¢opMyJiaMa (63.7) H (63.8) paqyHajy ce: 

log (sa .o sina111) H log (sa.b cosam) 
()a oH.u.a 

log tg a:m =log (sa. b sin am) -log (sa. b cos am) 

:H cpeJJ.lbH 33HMYT am. 
N 

npH OBOM ce log r, y3HMa 
p 

= cpl log [1]- H3 Ta6mme XVII 
oOnepauHje no.rr. 6p. 31- 42). 

5. Tpa)l{e ce: 

1:3 Ta6JIHtte 1V, a Jog ~-= 
p 

aa apryMeHaT <flm· (Pa'lyHci<e 

log sinam H log COSam 

lila ce OH)J,a paqyHa JIOrapHT3M .li.Y)I{HHe reo)l.eTCKe JIHHHje, H3HMe: 
Iog sa.b = log (sa.b sinam) -log sina:m =log (sa.b cosam) - Jog cosam 

AI<o ce npH pattyHalhy no osoj ¢opMyJIH nojaBH HecJJaralbe 
(1-2 je.U.HHHue nocne.u.lher MecTa JJorapHTMa) OHJI.a ce aa .rr.e<P.H­
HHTHBHY Bpe,l!,HOCT Y3HMa aHa Koja je cpa4yHaTa noMohy cosam, 
aKa je (sa•.o sinam) < (sa.b cosam), a noMohy sinam, aKa je 
(sa.bsinam) > (sa .b cosa ). (Pat.tyHcKe onepau11je no.rr. 6p. 43-45). 

6. no ¢opMyJJH (63.6) paqyHa ce Jog 0 O)I.HOCHO o, a OH.U.a 
no ¢opMyJJaMa (62.7) H (62.8) patJyHajy ce a~ H aZ. (Pa4yHcKe one­
pauHje no.u. 6p. 46- 54). 

7. log tga.m, log Sa.b H logo patiyHajy ce noMohy . norapH-
TaMCKHX Ta6JIHI.T,a . 

ca 8 MeCTa KO.U. Mpe)l{e 1. pe.n:a 

" 7 " " ,, 2. , 

" 6 " " 
3. 

" 

' 

J 



LJ:naH 64 

HenocpeJI.Ha TpaHc~PopMaUHja paBHHX npasoyrJJHx KoH¢op­
::MHHx (fayc-KpHrepOBHX) KOOpJJ.HHaTa H3 jeJI.HOr KOOpJI.HH3THOf 
<CHCTeMa y JI.pyrH ( cyceJI.HH) BpiiiH Ce llOMOHJ T. 3B. ,llOMOBHHX 
·TaqaKa" 

0Be ce noMotme TaqKe Hv H 2 , H3 • • • 6Hpajy Ha rJJaBHOM 
.MepHJI.HjaHy (X- OCH) cyceJI.HOf KOpJI.HHaTHOf CHCTeMa 6p. n + 1 
{en. 20) H HaJJa3e ce Ha pa3Mm<y o.u. 20' no umpHHH. 3a cBe ose 
·Tat:IKe cpatiyHaTe cy paBHe npasoyrne KoopJI.HHaTe y CHCTeMy 
{)p, n (s. Ta6JJHUY XXI). 

"' Q 

!; 

~t-\----------~~----------~ 
.a 
S! ., . 

__ j:~ 
x. 

C.~r. 20 

KpMrepoBe <PopMyne 3a Henocpe.u.Hy TpaHc~PopMaU.Hjy rJJace: 

flY= Yn- YHk 

fly 
tgt= -= 

flx 

( 1) 

(2) 

[64] 
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TPAHC410PMA­
IIHJA PABHMX 
nPABOYrnKX 
IIOOPilKHATA 
HJ JEAKOr KO· 
OPilMHATKOf 
CMCTEMA Y 
APYrH-CYCEit· 
HM [IPOPMYnE 
II P KrEPAJ 



TPIIr. 06PA3. 
fiPOJ 32 

tg (450+t> = 11x + 11y 
11x -11y 

g= 11.[=~ 
sint cost 

Yn:h -11y - (1- h1•1) 11y±h1 .2 Ax+x2g
2 sin (2t+ru2) +-. 

3) 

{4) 

+ x3g 8 sin (3t + w3 ) +x~4 sin ( 4t+ w4 ) + x~n sin (5t+ w,) (5) 

xn±1 = 11i- (1 - h1 •1) 11x+ h12 11y + x2 g2 cos (2t +-w2) + 

+xgg3 cos (3t + w8) + x4 g 4 COS ( 4t+w4)+x5 g" COS (5t+ru5):J:Xn (6) 

r)l.e cy: 

Yn, Xn-KOOpAHHare ratJKe T y Koop.zr.HHarHOM CHcreMy 6p. n; 

Y n±v Xn±l- " 

O.IJ.HOCHO n- 1 j 

, T " , 

y Hk• :X Hk- Koop,II.HHare noMolme raT.IKe f/" 

" 
6p. n+ l 

Yr JJOBH ru2 , w3, ru4 H ru5 , .Il.Y)I{HHa .nyKa MepHJlHjaHa X 8 , ae­
JJH"4HHe ( 1-h1 •1 ), h1• 2, 'X2, X3 , 'Y."' H 'X5 OP,HOCHO H>HXOBH JJOrapHTMH 
jecy 33 li.OTHtiHY flOMOfiHy ratJKY KOHCTaTHe BeJJHtiHHe, Te ce MOry 
ysHMarH Henocpe.zr.Ho H3 Ta6JJHu;a XXI H XXII. 

Y npe.zr.lhHM cpopMyJJaMa (64.5), (64.6) Hcnpe.ll t.JJJaHoaa 
h1•2 f1i H h1 •2f1y CTaBJheHH cy .Il.BOCrpyKH npe.zr,3H3I.J;H. fopH>H 
npe.II.3H3UH Ba)l{e 33 CJ1yl!aj rpaHccpopMai.J;Hje H3 KOOp.II.HH3THOI'" 
CHCTEM3 6p. n y CHCTeM 6p n+ 1, a JI:OH>H Ba)l{e 33 TpaHccpop­
Mau;Hjy H3 CHCTeMa 6p. n y CHCTeM 6p. n - 1. 

3a rpaHc¢opMaUHjy Koop.zr.Imara npeMa roplbHM je.n:Hat.JH­
IiaMa CJJY>KH TpHrOHOM. 06pasau; 6p. 32. OocrynaK KO.IJ. paqyHalha 
je cJJe.rr,etm: 

llpanor 14 , 1. npso ce 6Hpa DOMOhHa TaliKa ffk. H ajHcnpaBHHje je .zr.a 
ce rpaHc¢opMau;Hja H3Bpum noMohy raT.IKe Koja HMa ancuHcy "i 11 
(a. Ta6JJHUY XXI) Haj6mi)I{Y ancu;FieH oHe ra'lKe t.JHje ce Koop.n:H­
Hare rpaac¢opMHpajy. 

2. o6pasyjy Ce KOOpJI:HH3THe pa3JIHKe: 

i1J=Jn-YHk H i1X=Xn-XHk 

(11x + 11y) " (11:X- 11,Y) 

na ce paqyHa JI.HpeKUHOHH yrao t OllHOCHO ( 45° + t) H crpaHa g. 
Pa<:~yHalbe ce apwH noMohy JJOrapMraMCKHX ra6mrua ca 8 Mecra 
6es o63Mpa Ha pe.rr, MpeiKe KOMe ral!Ka npMna.zr.a. (Pa4yHcKe 
onepauHje no.ll 6p. 1- 20). 

B11,~H: , Formeln zur konfonnen Abbildung des Erde llipsoids in der Ebene•. 
Berlin 191\1. 



3. PatJyHajy ce yrJIOBHe ape.ll.HOCTH: 

2 t + m2 Ha 0,01 ceKyH.a.e, 

3 t + w3 " ceKyH.a,e, 

4 t+w4 , MHHyTe 

5 t + w5 , 0) cTeneHa. 
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YrJJOBH w2, w8 , w4 H w5 Y3MMajy ce 1:13 Ta6mnl,e XXI aa TPAHC.,OIIIIA­

<Htrosapajyhy UOMOhHy TatJKy. 3aTHM Ce patiyHajy JJOrapHTMH ~~~·c:~~ 
KOpeKUHOHHX. lJJJa~OBa: rK~,:~~~E-:) 

7.2 g
2 sin (2 t+ w 2), x2 g

2 cos (2 t+ w2)- JJOrap. ra6JIHUaMa ca 7 MeCTa 

7.3 g3 sin (3t+w3),x3 g 8 cos(3t+w3)- , "5 , 

7.4 g' sin (4 t+ w4), "1<.4 g"' cos(4 t+ oo4 ) ­

-x5 g 5 sin(5t+wJ, x5 g 5 cos(5t+ w6) -

" " " 4 
, , 3 

npu OBOM JIOrapHTMH KOe<PHUHjeHaTa X Y3HMajy ce TaKO~e 
M3 Ta6JIHU.e XXI. (PallyHcKe onepau.Hje no.L( 6p. 21 -56). 

4) PallyHajy ce npoH3BO.L(H: 

(1 - hl.lJ t!.y, Ct -h1.1> ~-x. h1.2 ~x." h1.2 ~Y 

Pat~yHalhe ce spum noMohy JJorapHTaMCKHX ra6nuua ca 
S MecTa. JlorapHTMH Koe¢HU.HjeHaTa (1- h1. ,) H h1 2 y3HMajy ce 
.H3 Ta6Jmue XXII 3a .L(OTHtJHY noMohHy Tal!Ky. (PaqyHcKe onepa­
II.Hje no.n. 6p. 57- 68 H 71 - 74). 

5) no <f>opMyJJaMa (64.5) H (64.6) paqyHajy Ce Tpa)KeHe KOOp­
)J,HHaTe y CHCTeMy 6p. n + 1, O.L(HOCHO n- l. (PatJyHCKe onepal.I,Hje 
llO.L( 6p. 69-70 H 71- 74). 

6. KoHTpoJJa pal!yHatLa ce cacTojH: 

a) y TpaHc<PopMaU.HjH noMohy .a.pyre Haj6JJH)Ke noMohHe 
'T3tJKe; y npHJJO)KeHOM 6pojHOM npHMepy (B. npHJIOf 14) 33 TaKBY 
i'al!KY y3eTa je ratJKa H 12 ; 

6) y TpaHCcpOpMaUHjH ,li.06HBeHHX l<00p.L(HH3Ta HaTpar y 
<:HcTeM H3 Iwra cy TpaHc¢opMHpaHe (s. npHJJor 14); 

s) y rpaHc¢opMauHjH noMohy npasoyrJJHx c<Pep oH.L(HHx 
KOOp.D.HHaTa CoJJ,li.Hepa (s. "'II. 65 H npHJJOr Hi). 

0Baj Tpelm H3lJHH je npenopytiJhHBHjH, jep ce y OBOM CJJy­
~ajy rpaHccpopMauHja spwH nomyHo He3aBHCHO o.n. npsor H3tiHHa. 
flpH TpaH~cpOpMaU.HjH OOMOhy COJI.L(HepOBHX KOOp.ltHH3T3 6poj 
paqyHcf<HX onepauRja je selm (101 MecTo 85), aJJH cy caMe 
onepauuje je.n.HocTaBHHje, re je speMe noTpe6Ho 3a patJyHalbe 
TOTOBO 11CTO KaO H npH Henocpe.L(HOj rpaHCcp0pM3l.J,ijjH fayc-Kpure­
pOBHX KOOP.D.HHaTa no KpurepoBHM ¢opMyJiaMa. 

[64] 
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TPAHCIIIOPMA• 
qiiJA fAYC­
IIPIIfEPOBIIX 
KBOPAKIIATA 
113 JEJIHOr KD· 
DPAHHATHOf 
CHCTEMA Y 
.11PYrH (CYC~­
HII) ROMBr.Y 
CO nAH E PO· 
IIIX KOOPjiii­
KAT-A · 

l..JnaH 65 

npyrH Ha'tJ.HH rpaHCcpOpMaUHje KOOp)J,HHaTa H3 je)I.HOf KOOp­
)I.HHaTHOf CHCTeMa y cyce)I.HH je Ha4HH tpaHCcpOpMaUHje fiOMOBJ" 
T. 3B. Con.rr.HepoBHX Koop.D.HHara. 

Osaj ce Ha'tJ.HH cacrojH y 'lOMe lllTO ce nperxo.rr.Ho fayc­
KpHrepose KOOpJI.HHaTe npersapajy y CoJJ)(Hepose. 3atHM ce· 
CoJili.Hepose Koopll.lmate rpaHc<j>opMHpajy y .ll.PYrH KOOP.ll.HHaTHH 
cHCTeM, re ce nocJie H3BpmeHe rpaHccpopMauHje noHoso npersa~ 
pajy y fayc-KpHrepose. · · · .. 

TaKas Ha'tJ.HH rpaHc<j>opMauHje npeli.BH~eH j e HeMa'tJ.KHM npa­
BHJIHHKOM (,Anweisung XI, vom 11 Marz 1932 fiir die Umfor­
mung geographischer, spharoidischer und konformen Koordi­
naten" § 23). 

. l13Me~y KOH<j>OpMHHX f ayc-KpHrepOBHX KOOp)I.HHaTa {y, X} 
H cct>epOH)I.HHX COJI,ll.HepoBHX KOOp,ll.HHHTa (Y' x) nocroje CJle)I.eha 
O)I.HOCH: 

y _ y + QJa+ Q8y5 (1} 

x- -:X+ o9;4 (2} 

Y =y-QsY8+Q8y0 (3} 

:X ... x- ~ Qgy4 ( 4). 

r.rr.e cy : 
1 

Oa- 6rx2 (5} 

1 
Q8 = 24rx4 

(6} 

e'2 1 
(7). Q = ~ · -·- sin 2<p 

9 l:l rxB X 

fJpH OBOM WHpHHa <px H cpe.IT.lhH ~ TIOJJynpeqH~K I<pHBHHe"; 
fx O)J,fOBapajy Kpajlf>Oj Ta'tJ.KH anCUHCe X, Olt.HOCHO X. 

BpojHe spe.rr.HOCTH Koe<j>HuHjeHara Q3 , Q8 H Q9 y 30HHi 
M3Mel]y napaneJJa (ynope.rr.HHI<a) wHpHHe 42° 40' H 46° 40' Kpehy ce:. 

-15 -15 
Q3 : 0 )1. 40964 )1.0 41002 

log Q8: OJI. 5.61 2398- 20 .rr.o 5.61 280L20 

-29 -29 
Q8: OJI. 2517 JI.O 2522 

log Q8: O)( 1.4009-80 .rr.o 1.4017 -so 

-24 -24 
Q9 : OJI. 2153 . .rr.o 2159 

log Q~: o.rr. 6.333L ?o ..n.o 6.3342- 80 



Te npeMa roMe: 

Q3 y 8 < 0,000 5 m aKo je y < 4960 m. 

Q8 y 5 <0,0005 " , , y< 114,7 km. 

Qg y 4 < 0,000 5 " • ,, y < 123 km . . 

H3 npe.n;Fber npOH3Jia3H .n;a aKO ce pa'IyHalbe o6aBJba ca 
TatJHornhy Ha 1 mm, OHJI.a ce MO)f(e cMarpanl .JI.a je: 

y =y + Q3ya Kalla je y <114,7 km 

y =y- Q3 y8 , y < 114,7 km. 

y =y 
" 

, y < 4960 m. 

X = X Ka).l.a je y < 123 km. 

(8) 

(9) 

(I 0) 

(11) 

DpeMa Hase.n;eHOM rpaHcqlOpMaUHja ce sprn11 no cne.n;eheM 
nocrynKy H ¢opMynaMa: 

l. Paqynajy ce Con.n;Hepose KOOp.JI.HHare 3a ra'IKY 'IHje ce 
fayc-KpHrepose KOOp)l.HHare rpaHCcpopMHpajy. Ose ce KOOp.II.H­
HaTe pa'IyHajy no cpopMyJJaMa: 

Yn= Yn- dy 

ctY"" d~- dy" = QsYn3 
- Os Yn5 

dx - OsYn* 
2. 3a rpaHccpopMHU.Hjy CoJJ.I(HepoBHX KOOpAHHaTa 

TeMa 6p. n y CHCTeM 6p. n±l cny)f(e cpopMyne: 

r.n;e cy: 

Yn±1 = v+E + O+f+L+ YH 

Xn±1 =U+F+ff+K +M +Xn 

V=Yn+A+C 

U=Xn+B+D 

Xn=Xn-AH 

A= Qt-;,H 

B= 01Yn 
c = Q2Yn 

D = Q2xn 
E=Q8Xn2Yn 

F = Q1£ 

(12) 

(13) 

(14) 

H3 CHC-

(15) 

( 16) 

( 17) 

(18) 
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TPAHCIIIOPMA­
IIMJA KOHIIIDP­
MHMX IIOOPAM• 
HATA M3 JEll• 
HOT C11CTEMA 
Y CYCEII!IM (0~ 
COD.IIIIEI'Y) 
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0=Q,yn2 Xn 
H=Q 50 

I~ Q8u
2 v 

K = Q8 uv2 

L =QsQ7 u2 

M = Q7UY2n±t 
J1orapHTMlfKOecpHI.1JijeHlJ.Ta Q, KOOP.IU>iM3Te Jn, Xn H llY>KHHa 

JJyKa MepHJ.I.HjaHa Xn Y3HMajy ce H3 T36JJHUe XXIII 33 J.I.OTH<my 
OOMolmy rat.IKY H k· 

npe)1,3H31Ui KOpeKUHOHHX tiJJ3HOBa A, B, C, D , E, F, a, 
H, I, K, L H M ·OJI.pe~yjy ce npeMa T36JJHU.H 33 o.n:peljHB3lhe 
npe.n:3HaKa (crp. 81). 

3. PaqyHajy ce rayc- KpHrepose Koop.n:uaare y CHCTet4Y 
6p. n±l, rj. 

(19) 

r.n.e cy: 
(20) 

liPMr. O&PA3. dx = Q 9y"' n±1 (21) 
liPDJ 32 

Pat~yH3lbe ce spwH y rpuroH. o6pacuy 6p. 32. nocrynaK 
Ko.n: paqyHalba je cne.n.elm: · 

1. nonno ce yHecy Koop.n.uHare cy n. Xn), 6Hpa ce noMolma 
raqKa Hk. DpH oaoM Ha6opy nocryna ce Ha Hat.IHH o6j3wlheH y 
·tJJJaHy 64 no.n. Ta'l. 1. 

no <fJopMyJiaMa (65.12) p qyHajy ce COJIJI.Hepose KOOPJ.I.H· 
Hare (YmXn) H ancuHca 

x H = Xn - X8 (B. j . ,J:. 65.18). (Pat~yHcKe onepauHje no.n. 
6p. 1 - 20). 

2. PatJyHajy ce KOpeKUHOHH l!JlaHOBH A, B, C H D, na oH.n.a 
V H U (B. cpopMyJJe llOJI. Tall. 1.). PattyHaine OBHX KOpeKUHOHHX 
tiJJaHOBa Bpwu ·ce .norapHTaMCKHM ra6JJHUaMa ca 7 Mecra, Ma ,lla 
ce 'IJJ3HOBH C H D Mory pa'lyHaTH M "1orapHraHCKHM ra6JIHUaMa 
ca 6 Mecra. (Pa'lyHcl<e orrepauHje no.n: 6p. 21- 37) 

3. Pa'lyHajy ce KOpeKUHOHH t.jJJ3HOBH £, F, a, H, I, K H 
L, re OH.D.a no cpopMyJIH (65.15)- op.D.HHaT3 Yn±t· Pa<IyHalbe OBHX 
t.I.llaHOBa BpWH ce UOMOfiy JJOrapHT3MCKHX Ta6JIHU3 Ca 4 Mecra. 
npe.D.3HaUH ce o)J,pehyjy npeMa ra6JIHUH aa o.D.pe~Hnalbe npe.ll-
3HaKa. 

nowTO je cpaqyHaTa OpJI.HH3Ta J n±1, pa11yHa Ce KOp€Kll,H­
OHH 11.naa M H OH.D.a no cpopMyJJH, (65.15), ancuuca :i'n±t (Pa4yH­
CKe onepaulije no.D. 6p. 08- 84). 

4. n o <fJopMyJJaMa (65.19) pa11yHajy ce fayc-Kp11repose 
Koop.D.HHare y cHcreMy 6p. n±l. (PaLJyHc~e onep3UHje noA· 6p. 
85-101). 
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I . CJI}'11Aj. 0p.a.Mth11'~ ;:-Ji Tp.att:<Pop."4aUHjl u.3 CHc.re.,u 6p. n 
je 0 03l;l H8.tta y cvcre.~ 6p. a-1 

! 
y,~ no:urr. (+) 

I 
J>• nour. ( +) Y• Keror. {- ) i Yn Kerar. ( - ) 

iH nO:SHT. ( + ) - (-I :< H •er•T. (-) I iHD03K T. (+) x If Her aT. 

- ·-' I I i ! 

I 
A - B + A + I) ... " + B - A - : n-

I 
c - D- c - D _, c + !) + c + I D-' ! • l F -E + I'+ '& "' f' + c - ' I' I E-

i - l 

I 
! i I 

G -r H- G - ' 
! 

H + a - I H + G • jH -
i I 

I HMB DJ)e'Al31t6 Cyo pOtali OJl K HWa npeA~'N.I!IK cynpoTaM o• I 
- .. rrpeJt3H:JKa v l1 pe..Q.3K8T\a U. 

L "''" npeaa••" •cr•••••• (-) .\li )1.)14 nptA3tt81\ NC'TH (.tt 

npe.U,3H8KOM U 

2. c.,y••J. Op.'\HHara Vu je: t~eraTJ-iBHO ~rp.aJtCtJlop.\\IU.Hja H3 C'-CTtMI: 

6p. n y c•:re.~ 6p. n 1·1 

).-. no~uT. ( .,. ) Jl• no 3x!. ( 1 ) Yn Kern.{-) IJ'n ""rat.( - ) 
X H D03l<T. ( ·I) :i' H l<U..'t (-) --rH Kerar . (-) ,r 11 fi0 3otT, I+ ) 

·,- - - ' ·-··-!- - -
I 

' 

I 
' I B-

I ...... 1:1- A .. A -- a + I A ... [l + 
I I 

I C- I 
D - C - ! D .;. C+ D + c ·I 0 -. ' 

[ · I· F- ti+ il' ._ F. - I l'+ E - F -i-

IH 
I 

G - H - G+ + G + i 11 ... (i - - I II -

.. ' ./ -- - i i -- .. 
) H.~a npel\.,Hal( cyuponw 0.11. K """ np~;t3H31C cynpo<aH 0 11, 

ope.:t.:u~a.xa v npt.1.9Haa<a t.! 

- ·- - - ·· -·--

L JC~a Opt'.!.3BaK uoalfTu-a aH {+ ) 
M b."a npeA.ll(a~o: IICT\I ca 

npeA3K.:tJ<o.~ u 

6 
[651 
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2AtltCHIIIVI 
MfllffbA J.OPII­
JOITAI~Kl 
UIIOAl 

u .. r. u,u. 
iPDJ 1 

Rpl!Mr 16 

IV o .!l e .b a K 

0 6paP.a pe"y.~TaTa 111epe1ba 

A. 3niitiCHU.tW ,lltpe~t>a y z.:wBa 

tiJJaH 66. 

1. B.o!lwsenw no~nuw np11 Mepe"'y yrJJoBa no !Upajocp.:>noj 
~lC70.il» (~:1. 2ii - 2i) 11.111 npn ona>T<a!bY npaBa~.ta no mpycHoj 
Me;o;u• (~n. 23-24) yn»cyjy ce y 3anHCHifK MCpc:u,a xopHJOH· 
T3Jlll11X yr.10ll3• - l'J)IITOHOM. 06pa3.11.l t5p. l. 

no;~.auu cc ~topajy no npaBHJIY YlliiCI<IIaTH •<acrH-•o ... 
Meljy7m l, a~<o je 3l!OHC.Il)IK -raJCaB ;~.a ce ynucan» no11:au11 }to6><· 
j ajy y ~yn .. ,HI<3TY RO>!Ohy HH,J.Hro x•pTHjl', QH,,A CC n0,,3llll 
yn»C}'jy "3CTH.IbanoM OJJOnKo~r. I<o,:~. c.611~110r 3ani!CHWK3 t6e:. 
J<ou»ja) noJlaUH ce Mopajy ym,ci!Ra·r" ~rac-mno~r. Y H:ly3tl· 
mnr CJJ}''l~jeaHMa, Kn.lta je >13 onpas,::aaux palnora HeMoryhe 
VllJICI!I\3TII nOJJ.aTJo:C MaCTHJJOM, ORU CC )'OHCyjy OJIO!l!COM 3..11l: 
i·no<o )la o.'IOnxoM ynucau>t no.'\aUH 6y zy H3Ha.!l ,lHHHje sa 
Kojoj 6H ce «Ma.llli ym1caru MacrH.lOM. KacwHje, ucuo.D. nO.ll<n"aKa 
ynHc~HU.'\ o .. ·JoRt<OM, uc.nu.wy ce MCH1 ~.,ac'l'liJJO~J1 na:~chH .:t::i 
o.JOOl<O~I yne.n.eHH II0}\.11tll OCTaUY 'l.Ul'KH. 1/ npHMC;<6H 3~1JHCHHKa 
r pe<ia Kasecr!l 33D!TO cy no.J.UUI! YHCCcnw OROB~OM. 

!!. 3~nliCRIIIl" •1cpeu.a xop100H1'3!1RHX yr.wua ce peril · 
cTpyjy no cep11j~Ma (•1~. 45). Xu.Maa crpaua ca~lll&aa.t je.;~uy 
cepujy. Cep11jc cc nyMep.IWIY pe,:r.oM apancKHM 6pojeuu~w. 

Opu yHOUICrny no..:J.araKa ~13 3•nHCH ~IKa y r purOttOM. o6pa- · 
aau 6p. 2 IMli y Apyre otipoct1c, o3uaqanmt.e O.lai(JJe cy y3er11 
uo:tal\11 (R. ,,_,. 41) upUIH ce Ha Taj Ha•mH 11110 cc 6poj ccpHjc 
HcnHcyje y 6pojwre.•hy, .a 6poj crpaue y IIMCHHTe.>~>y. Ha np~Mep 

143 l . 
715 

3Ba•m ,,a cy nonauH Y3e!H »3 TpHrOHO~t. o6pacua Gp. I-

c cp11ja ! 43, a ca crpaue 71.5. 
3. 3anucuKun ce npoWHBajy y c~ecxe O!l. uo 50 crpaua. 

Can no.J.auH HenocpCJIHO ce ynHcyjy na repeHy y T3KBe ~Ke .. 
KatHHjc, pa.!!H ~yRaH>a y apxHHn, 33HHCHIIUH cc nose3YJY y 
l<lbllre 0!1 !10 200 CTpaua· flp<:!ot<l TOMe 4 CUt:CKe 'lliHe j~flHY 
KlhHry, a cB31<3 co:p11ja uoRe3yjc ce y 5 Kl1>11ra. 

Ha Hac.10HH0"' JIHCTy (KopHuaMa) cna1<e cnec1<e Tpeoa oaH~· 
'JMTJ{: 

a) !tapo.:my peny6.may H cpe3 rAe je upu•eao onaiKmhc, 
b) cepMjy u 6pojcec crpana .:r.orw'l.lle csecKe, 
c) 1<0je jc qmpMe 7eo.n.o:n.-r " ~nero11 6poj , 
d) RO,laTaK I!Ol!Hj)'ca, )>!I!Kj)OCKOn3 ll.>H OOTH'lKOI' ;\O HKpO• 

Me"rp<l (TeOJIO.lHT THII!I RHJ!Jl8). 
e) IUle H Rpe3HMC TJ>HaHrynaropa KOjll je 11p01110 ona~a1~>e. 
4. n ocrOjC .1\1«: llpcrc 330HCHJIK3 O.!lllOCHO TpHroA0!\1. o6pa­

CUa 6p. I, Jla«MC: 
a) Ja Teo!l,onwrc o6w1ae xouc-rpyKllllje en ;J.ij3 HOHHjyca ""ff. 

!<1HKpOCI<008, II 
b) 3:1 '!'COJI~m•Te TH/13 Bll.l.J.a ca on'l'll 'tKH~! >mKpO>~e·q>oM. 
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~- Tp11r0110M. o6palal \ 6p. 1, KOjll j e H3M~lb('H 3l\ T'C0,10.111Te Dpn.1or 17 
G . • ~~a nOHIIj}'Ca R."ll :IOHKpOCK0fl-MHKp0MeTp3, Jl~Ja 13 C1)'6~ua. 

aj y I. c1·ynuy ynHcyjr. ce Gpoj ta~I\C ct. Kojc ce onn ~;a, 
<l r.cr.pC.J. 6poja CTUS.il>3 Ce II TOIIOrpa~Ka 0:}UaJ<3 Ta'<Ke npeMa 
;>e.<)' KO>te npHR3ll.a. Ko,'l. Ta~aKa Koje npHnB.:tHjy MpCli<H I. II 2. 
;:;c.2a ccM 1'5poja yrmcy Je cc » Ha~HJI Ta'IK<l (s. •M. 18). 3ar»:>r ce 
6e.1c"'" ;J:a ry~J (..:J:aH, Meceu. ro.:t»HaJ, pt!;J:!Ul 6poj r Hpyca 11 o;ac 
KUa je ooaO<att>e spweuo. llac ce 6e.1e:~~m 3a crotm nojC,.tHHH 
:·npyc. 

Af(O ce onM<at!.C RpwH ca el<CUC!< rpH•JHe cTa lllll~e, OKJJ:3 ce 
KO.J. Gpoja TaQKC CT3B.'ba IHI.'\Cl<C ,,S" (8. 'in. 31). AKO ce ($C!\C><· 
·:;:>wiH3 CT<IKUU3 rt0.:1.}';1.3pa ca Clfft13iiOM KaAa je Ouaj Cl<euel<TPJ.t· 
<;;lH O,ii,IIOCIIO ca npojeKU:IljOM t:KCI\eHTpH~UOr CllruaJJa i~OlHqHc 
:a4J\e, OHJl3 C~ CT3 D.'J • .a O:iH;li<Ct , Ct< . 

b) y 2. crynuy )'tlllcyjc ce 6poj Ta'JKe Ha l(ojy ce sH3~pa. 
Y n pno'J rHpyty Hcnpe..:J: 6poja cTaa:r,:t cc TOnorpa(jl~J<a O~H3L<a 
;:>~.J:a Mpe"e KOMe AOTH~ua -r~qJ<a "fl"''as.a, a kOJl Ta4aKa wpCll<e 
i. II :t pe.,1a. !!OpeJ!, Gpoja ynllCyje CC If UDJHB Td ' IHC. Y .o.pyroM 
l1 OCT3/J»M 1'11pj'CHM8 TOJJOrpaljlcH ~IIAIUI H H33HilH -raqOICU MOry 
CC M~OCi(l.OHTH. 

l\n.aa ce ona>t<• eKCJ.ItJitp}!4aH CIUM.l, onl{a ce ya 6poj 
7o'l!-:<: CraB.1>a 11tl!lt~C . c" (R. 'IJJ. 3J) H TO )' CSHM3 r!ipycu,.a. 

Ka,1a ce -:.11:M<eHTH eJ'CI\I'ftrpnuHTera (yrnor:<i1) Mepe teoJto· 
.lHTOM, 0 H.l11\ C~ 1!H3)'PC H3 uew-rap OJIROCUO Cll f lla.O 'J3QKC O'JH3-
'<3B3j}' y 2. etynny, Kao OI1Jypc .. a .,z" (ueutap) OJIHOCHO •ra .,c" 
(Clirli~.,J. 

c) Cryu1u• 3, 4, 6 11 7 c:1yO<C ~a ynHCHua~+.<: 'JHTalba na 
-~•:~6y. Cpc.'tHHa H3 ~HTalt.a ua .1<:00». 11 ,,ecHo>t >uuq>oci<ouy 
o J.HuC"o HOMlljycy y~>~-" c~ H3B0.2ll\ :taoKpyr:~cua 11a u.r.,e ceKYIIJ~e 
n ynHcyje ce y crynue 5 " 8. CpeJIHU:l HJ qHTa...,a y 1. ;r 2. 
~o:1olf<" jy AYPDI>Ha paqy"a cc •w .:tecete Ae.<~ooe cct..-yMn.e y 
>!p~lKJI 2. p e;ta (OCHOBHOj .If nony~Ollajytoj) H H3 1\e.,e CCKYIUI.e 
y Mpell<ll 3. pc)l;a ( OCIIOSHOj 11 nonyi~asajyhojJ H 4. pe.!la. 

TaqHocT o6pa:IOB31ha cp e.aHH3 I<Ornpo., Hwe cc na Taj Haq1u1 
::;-:-o 7pc6a .!13 j c 

I4J + /5J.::El + [8J - !JOI 
4 

c.::~ cy ]4], [5), j7J H [8) ~GHpOBII onall<aHH~ npasaua y o,~roRa· 
;·cjy iiHM CT)'OUI!M~, l i3Y3HMajyhH aaepway 8H3ypy, A j l0j je 361!p 
~:-c·.Uf"" HJUf;l.CllHX y crynuy lO 11~ 'ill731h:I y L " 2. oo .. oll<ajy 
=·yp6HH3. 

KoHrpo-~a ta4HOnH o6pa3ona ~+.a cpe.i\Hlla apma ce aa 
~3;)KH rHpyc ccoce6ao. 

d) y 10. C1}'nuy pa4yaajy ce peAyKo"awc cpe;~.1mc rj. c"e­
=<=H~ na noYeTHK npaaau Kno uy.~r 11 upaaau; OH\: ce .ao6Hjajy 
:.::\"3i!"3 l:>~M yr,10ilJie Bj)CJlt!OCTll l10YeTH01' llpaBl(ll OA CBHX 
.:73.\H< npaOaQa (Ce~I ~9BpWllOr) Ofl3lli3HIIX }' i(OTHQHOM mpycy 

Ta~HOCT o6pa30B3l~a pe""HOBaHHx t'PCAI!Ha KOHtpo.mw~ ,..r. o&PA:Uij 
• . "V SP&J J 

~~ J6 Hfl0~1 TJ: 

[66] 
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rAe cy: 
a. - cpe,,lfll3 M3 L 11 2. no,1cl1Caja Ayp6MHa 3a rtot~ennl npanac! 

( IJOl!C.THY RH:-cypy I; 
n- 6poj npasaua onal!;anHx y ll.OTH'IHOM mpycy; 
[11 J- 36Hp pCJC:yKOilanHX cpell.HKa y [11 j crynuy. 

e) Y 11. c~ymcy pa•JyKa CC .iUIOCTp}K3 KOJIHM3UH0Ha rpeW~<I, 
0)1.110CJJO p33.11U<a 'lllTiliM Jla HCTY Ta<niy y I. ll 2. l!OJIO>!<ajy 
.llyp6HHU (fl. •111. 24). flomro nenpOMeH.'blmoc~ ose rpecu~e C.~Y*" 
3a oueny cma,11lTeTa 113spmeHKx onaJKaJba n nowro npoMeue spell· 
HOCTH OAe rpeuri<C OJ\ MHfiHMyMa ,li.O MaKCHMJMil MOpajy 6HTH } 
Ollpe~ecntM rpalutt\a"'a (•u, 24 ra'l. 4.) ro ce ona rpewKa HMa 
cpaqyHaTII npc Hero m·ro ce npHc~ynH ll3HOqeti>y cpc,,J!Ha "" 
l- H 2. nono>Kaja Jiyp61!Ka. 

Y CBaKOM noje.!UUIOM rHpycy ·r~lCoa HajM31hY H uajBehy 

l!pe,i!,UOCr ,il,IIOCTpyKe KO.•HM3UHOHe rpCWKe IJOJJ.Bylm. 
f) npH-1iiKe nO.'l. l<OjiiMa je npwe11o ona>KaJ~>e: npeMe, •ucctoha 

Ra3!lyxa, jacuoha JJH,;Oila, rpenepeK>e JJKKosa HTJI. yKOmlKO OHC 
y111qy 113 1'3'!110Ct Bll31!patba, Kapa!o.'Tepi!WY ce OUCIIOM: 

ii - O,li.JIIllliiC, 4- .tJp!!O .li:06p4:, 
2- .o10IJJC. 

Oaa ce oueHa ynHcyje y crynuy ,npH~te.IJ.6e" y HCToj 
•1MJJHjH Ca IIO'leTUOM IIH3ypOll. 

A~<o cc caMO uoje.D:HHe ra•tKe cna6o nHne, OHJla cc t·o 
o3uaqasa ua Taj lfa'lllll wro ce nope.il 6poja ra•u<e craB.'ha 03-
HaJ<a (: :). 

AI<o je y flJjTan,y 6poj ra'!J<e, Ofl.la ce nopu 6poja Tal!Ke 
cTaR.,,a aK~K mu·a 11>a (?}. 

36wpona y crynJ\IIMa 3, 4, 6. 7, 9 H 10 1\0jH c.~yl!<e aa 
KOUrpOJty H3BpWCIIHX pa'lyKalba, MOpajy ce JJaJia:l.MTH H3~te [jy 
.ase xopH3oHruHe upre. 

g) E.te:.teure Ja pe.liJitiUKjy ona<KaUI!X npanaua lla 1\CHTap 
(11, '1,1, 31), ~aje.l(HO ca CKIIUOI>I JJOJJO>Kaja Hetn·pa (Z}, CTaHIUlC 
(s) H cMn1a.1a (c), rpe6a yueTM y cTy6au ,npi!Me.:t6e". Y osaj 
C'I)'031~ ynMcyjy Ce H pe1p1T31'.11 uoje!HIIIIIl( MepeK.a CKCI\CHTpHU:H· 
TeTa 03KT,'hlll\OM. 

6. T puroHOM. o6pa~a I\ 6p. 1 HaMeJM~H Ja reo;~;o.~lne Tim a 
fll!,1,l(3 0,1\IIOCHO 33 TCOJI.OJlHTe ca ORTII'IKHM ~IHKpOMeTpOM liMa 
10 cry6aua. 

fOhr. G&•. ••. 1 noctynaK KO,!! !lO)Jel!>a OKOI' o6pacna llCTH je K30 H 1\0.:X: 
11

..,. oksal o6pactta naMea .. el!or 3<1 ouwnre TeO.l\0-~HTe, pa3JJHKa je caMe y 
fi!)BJior 18 CJlCJ\Cii4:~: 

a) cpe.!l.IIRe ll3De.lteue y crynuy 6 M3 •mTalha H31lpwefii!X 
y I. II 2. I'!OJlOl!<ajy )lYlli'li!Ha I<OHTpOiiHWY ce 50Hp01lHM3. Tj. 

[41 ;t51 ~ [61 

r .:r.e cy ['II, (51 ll !61 36KpOliH onall<awnx npa11a11a y O.ilroea pa· 
jyhll" cryrulll~<a; 
. b) pCJzyKOJlaHC CPC.!l.I1KC y 7. CYynuy l<OHTpOJJIIIIIY Ct~ 113 
:MCTH l!allMH Kao 11 y aamtcHHUHMa 3a o6.ll'llle TCOJ~;o,mre, HaHMe: 

f7] +a.· n = [61 (ra«. ii. no;~; e) 



lJ,,aJl 67. 

Y 3~Ht Y.CrrHu~<~•~ >tepc~+oa ncpri!Ka.~H~X y:-nos.1- rpv.rouo•:. 
c :>;:aJ~u 6p. I - ycsojeKe cy c.'e;~.ehc o3naJ<~: 

·:•>. - 'IIHarr, e 11a JlHMDY KO.J: oepTHkMIHe n;t~ypc H Ka~a je 
o6jeJ<TI<B oJ<p~nyr :<emny; 

:-:i.\'. - ~Wf;\il>e H~ .•IH~>6y 1<0 .9. X0fi!130KT3111IC 1\H~ypc; 

1\.L. - •t~na ... e npH UH:mpa ... y aa ra<~Ky y l. no.no;;>ajy Ayp6 HIIa 
- BepTHKa.llKH .tHM6 j c JJeBO O;t. onepa'!"Of13, !liTO ce 

CKpAhf HO 031iil~aBa Ca ,.Kpyr JlCHO"; 

l\.0.- •mraH>e npH IIH3HpaH>y na T~~KY y 2. nOJIO>Kajy .lyp6~H3 
a~;pTl!K3•1HM •• HMI5 jC .!le<:IIO OA o neparopa, WTO ~e CKpaheHO 

03ua,.Jar-ta cu ,.1'\pyr .aecwo ' . 

3a 'l~a, ... a K.L. H KD. npcmocr.tll!»a c~ n.a cy IOnpweH3 
y ~QM,~JITY K:\.lla ~tr.xyp iJH!:k~.ote UA 3.>1XH.J:aJl.ll BeptHKa.,HOr JIHMOa 
upxyHM. 

3anucnnttH JtaMCH.etiH :•a yaomeu,e noll,aTaKa npn M~p~ti>Y 
~c;mma.lKIIX yrnoBa pa3pulJeHH cy np~Ma Totny TeO!l0.1nTa 11 npe~ra 
-:-cMe Ka Ko je ua~<e-m no.a.e"a Ha u~prltKa.lHOM JIHM6y. 

1. KaJ.a je ,,w,,, () 
::o.:~eiben 0.11 o• JlO 360° 
l! uo.;r.ena pacre y c:.mc.~y 
:.:perama '\a~a .. l ,KC ua ca-
-:-y ( CJl. ~1 ), 011.;\l\ CC 
3CKIIT!f0 OTCTo jatl>~ U .f 
.,«~ao~oe aa ~<epTH~<a.,ny , 
3~3ypy pa•JyHajy no cj)Op· ~' 
>~y~1 a~a : 

> 

:: • K..l.. - /( 0. (I) '· :r--
; .. V. _ K..L. ·~.KD. (l) 

JlpH l:IOijefby 3anliC· 
:i ;n:3 rpc6o ce npH .~pJKa­
.>l;l1 c.1~di~r nocTymca : 

r. ) Dp» yHomeu.y 
: :~.;;aTa Ka y l. H 2. CTY· 
6~:1 -rpc6a noczynan< ua 

90 

c.-.. at 

"-~Tn ll3'1iill 1130 II KO.!J. YJJOWC"'a nO.Mfal<3 y ~MlHCHiiJ< 33 Mep(~J+.C 

X~;:>ll i130~1·anHI!X )r•10IIa, ca -:'0~1 pa:MU .. OM WTO ce liM3jy ynH· 
:";a jaw w c.1e3.ch1< H31()J3AHH no.s.au.w: 

ua) y 1. tTytlo u yn»cyje ce w RHC1ma Jillcrpprcwra (a. •r.r. 30) 

i, . 
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lPMf.01oi' • • P, 1 
(0" 40 J&ot CJ· 
RPtlflll Mt[TA. 
flit' 11-lAU.ff 

flpn~or 20 

ab) Y 2. CTyntly KO.!l. CB3ke T~•me Tpe6a >18UpT3TII We~I3TCKH 
CllrHaJJ lla KOjil jC BH3HpaHO U XOpH~OHT8niiOM nKHRjON 0 3H:tqHTU 
Ha WT8 je Rll:lHfl3HO, 0.11H0Cll0 K3t<O je X0p11~0H73•li1H . ~OH3U 
nora~ao curRa,t. 

b I y 3, 4, 6 H 7 cry6an ynHcyjy ce nonanu qKTaHH y I. 11 
II. II(MQlKajy Jt}'p6HU3 RO IIJ)BOl>l H ,,pyrOM IIOlllljycy. 

c) .Y $. 11 8. cTynuy pa~y~a jy ce cpe.lll!Re ~~ ~ ~wra>+.a no 
np110M (A) .II .!J.p)'I'OM (RI IIOIIHjycy. 

d) y 9. CI'.)'OTIY pa•1yna ce .ElSOCTpyt<a spe.llnocr ~HTafba sa 
BepTKKa.quy DH3YPY Tj. 

2 (V. V .) • K.L. 71(.0. 

e) y 10. cry6.,u yn»cyjy cc p a3..11!KC 113\Jel>y Hajselle H 
Haj.Matt.c BP"1J.IfOCTH 2 (V.V.). Oae pa3.olHKc ne t :we1y 6»ru !\Pile 
O;J. 5()'' (B. ~.1. 29). 

fl y 11 crynuy P~"yHa ce Jtaoupy r<o :leHIITHo ot·croj a>n~ 
O.llpe~~HO )' C113KOM !lOjt>.!H1HOM r11pycy Tj. 

2 r. •I(.L. - K. D. 

j!) i 3. Y CT)'ni\Y J)3'1}'fl3 Ce CpCJI.lha ope,~HOCT AOJOCTPYKOr 
3eHHTHOr o~CTojatba. Oaa cpe1l,u,a npe.llHOCr je npocn apiiTMCTH'IKa 
cpe~IIR3 113 Bpe.!1110CTII O,!!.pe))~K~X y noje.i!.)lHII~I r HpyCHM8. 

3a tWHTpo.Jy .~a je cpe:t>na s pellltOCT Ta•mo Halw.Ha. paqy. 
Hajy ce )' 12. CTY1l11Y OTCTYDal h~ noje.;U,KHX cpe,!l.l!OCTII O.il cp<.')11+>C. 
Anreo~!)CKH 3GI!p OR~x o·rc·rynau,a Tpel'in Aa j~ je,;H~K 0, o,,HOCHo 
MO>I<e oruyu~·ru OJ. 0 sa ocTanox J<OA ,!l.~:t.e>na 

12 z.] 
- 3 . 

h) y 14. cry6au ym1cyj~ ce o;Lpe~eRo aet!llTHO OTCrojat+>c z. 
i) Jo. try6aq H~>le.>f>CI1 je 33 KOHTp0~R8 paq)'II31Wl (n?o6e), 

KOjn ce 8f'll1C' Ha cneAChH UU~'1H: 

MBa c·•·paaa cT)•nna-

I{ 

(!;J + (9}- POl 

(6( (9] = fJ 2] 

k) y !6. CT}'6Bll (np11MCA6a) YHOCH Ct 01\CI13 11pJMHK3 IIO.ll: 
KOjHI43 je BpUICHQ 003lK3mC (•1;1. 66 T3'1. 5 llO;J. i), a I!OpC.J. TOr a 
ype6.1 WCKiiTCI<H Haupranl CHJ'!IaA N YHeTII ll0..\3TKe 0 11>ero110j 
cl!CHHH cxo;lHO O.'J.pe,.6alla ~n. 30. 



2. AKO je "iiMU !10,'\~ . .'hCH Oil: O' .!1;0 360°, Sill! nOJ\C-1<1 pacT~ 
y CMIICJJY cy nporao~., xpcraK>y fiaJa:bKe Ha cary (c.~. 2'2), OH.lla 
ce lli<CK~C~II yrao (.x) H 'U!Taib'! 33 xOp11301jT3.1lll}' BHJYPY (I J. V} 
paqy~Jajy no cpop-..y.qa:>~a: 

81 

K..L. -!(.D. 
(\•~- . . .. 

2 

HA,CJJ.~H}' IIO.'lCJJY Hlolajy T3B. 
.Ylii!0Cp33JJiiH TeOJJ:O.mTH LJ,ajca. 
00lll'f() j c KO!l OBilX HIICTpy>le­
H3T3 BepTI!I.:aJUIH ;!HMO 'Jll!)CTO 
t~cJan ca o6pmoM oco., Jlyp6H­
ua, TC je 1JO>tCj)M1>C JJI<MOa H.n!djy 
noje.:VIllliX rJ.Jpyca uc~rorytc, ro 
oee oua)f(!lfhr, y TP" rHpyca aaMe­
·~yje RU3Rpa~neM TPRMa r-:oHUI!Ma 
( M. qn, 2!l). 

,-~ 
I . 

n ocrynaK KO.!l llO~etb3 33· 
JI HCHIIK~ je C..,~J!~hH: 

3) 33 I. H 2. CT}'6an B:uKH 
CBC WTO jc 113DCAeliO y T3'i. I 
ilO.!l a). 

I \ 
I 
' ' 
\ 

~ 
--~----C't. Z! 

b) y 3. H 4. c.y6au ynwcyjy ce •HT31h3 nsepweua y !. H H. 
\llOJlOll<ajy .!!yp6HR~. 

C) )' 5. CTynuy paqyga CC llHOCTp)'K<t !<pCD.KOCT 41!1'aH>a 
.33 ~OpllkOJITa;lHY DH:lypy Tj. 

2 (II. V.) •· K..L. 7 K.D. 

Pa3JIHKe H3~o<e~y uajael;e ll uaj~w11>e apeaHOCTil 2 (H.V.). 
yn•pl)e"e :•<1 'II!Ta~+.a rop.,RM, cpC'Jl>hllM 11 Jl;O~~> HM KOHitCM Ho,~ 
.ll.01Will€ crnliwue. yn~cyjy cc y 6. cTy6au. Oee pa.MIIH" ae c11cjy 
~ ... , .. ~~ehc o.ll 50". 

d) ~' i. crynny pa•JyHajy ce .:~socrpyKc s pe,,Hoc-rK llHtJ<Hc~<or 
yr.11a Tj. 

2"• ~ K.l. - K..D. 

Cf'•' .UH>a epe.D.HOCl' ;taocTpyKor BHCHHn:or yr ,,a , Koja j~ 
npoc1a ApHn,erHqKa cpe.!lliHa ll:! ape.!!nOC'ru oape~ennx 1n qH-
1'atba roplbHM, cpe.'l.tt>HM H AO<to»M KOHLlcN, ynncyje ce y 9. c;y6au. 

3a J<ORrpo.,y il.~ j<! cpcaa.a npe.l\HOCT u~wo Ha~eHa, pa4y­
HAjy CC ()TCTynalh3 

A= 2CI .. 2et. 

KOjll ce YIIHCyjy }' 8. CTy6au. MfC6apC1<H 36Hp 08HX OTCTynafha 
Tpe6a .n.a je je.:r.unJC 0 (Ta4. 1. no.~ g). 

c) Y 10. cTy6au ymtcyjc cc O.!!pe~CHl! BHCilHCKI! yrao c:. 

[67] 
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TPIU.OiP.IP. f 
(fltiUP!.U 
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Ktl Cl'lll~lfiJ 

IJp.OllOI" 21 

f) Ta'!llocr o6pa:!ouaJha 2 (/ J. V.) H 2et. t<On-rponl!we ce 
36MpOUH1ola, HaHMC: 

[·1] + [5] = [61 

[4)- [5] ~ [8] <li(O jC BHCIIHCKii yraO a UQ31lTiiB311, 

[5]. [·J]=J~l " " • u ueraTH6alJ . 

KouTpo:tua paqyua H-.a B>'W~ c~ y 11. L~·rynuy. 

g) Ko.a: ytmwetba no;~a-r<ma y 12. cryoatt (IIp11MC..l6e} rpe6a 
ce up><;t.pl!\aaaTH nocTym<a uaoe.o:c:1or y (ra'l. I. no.n. K). 

:~} Ko.il r3~. yntm~p3al!HHX reo.a:oJmra BH:r.lJ:a •• _...,6 ll:.ta 
noae;~y npeMa c:r. 23. J<ao wro C;! H:i CJtHKe OHJlll, J(~Me~y nop· 
~:a.me no.ile:re (2:r ~ 360°) 11 no..le:te BtM.na (2" · 180") nocrojH 
01iU0(: 

I 0 BHmta- 2° >tOp>~a.~tfC no..lC'-•c 

re ce :laTo, :!a c:ty•taj no.ae"e BH.1J~a, BIICHHCKK yrao (ct) 11 'iHTan,e 
311 xoprnoura~ny IJK3YPY (H. V.) o.a:peljyjy no t!Jop~tyJta~ta: 

~<- K.L.- K.U. 

H OT - !<.L. + KD. . • • 2 

C>.. 23 

,.., 

,., ... 

3am!Clli<K :m MeiJCN>e aeprm<a,,nHX yr.~ona reo.ao.1u-ro~< 
BH,1.1a HtTa je Kao 11 3a J.Jepe!t.>e reoAOJJUTO>< llajca, C?.>lO c<~ 
TOM pa3nliKOM lllTO Ce 00.:\e Ue paqyJJa .llDOCTpyKa BPCiliiOC":' 
illiCllHCKOI' yr;~a, l!e1'0 C~ IJilC.I<IlCI<K yraO pa•yaa HCilOCpC,'lliO. 
flpeMa 'tOMe, IIOC1YU3!< 1<01\ 'OO~eu,a ODII~ 33n)ICHl11<3 i!CTH je KaC> 
11. KO,l l'OlJetna 3auHC:-tr.Ka H3l1e!i~CHWX 3a ,·conom~T Uajca. 



B. Pa.;yn3the ileif>wwiiiusHUX spt.OH.ociiiu ofia.flCDHit-' yuoso 
ooHoc H.O ilt>aROtta. 

YJaH 68. 

B9 

Oso cc HJpaBR31be spm11 y -rp~Jronold. 06 6 2 0 ............ ( 
paCJJy p. n yr•ou •EPE· 

C-1~.l~he~l DOC"T)'Ilt(f· 

l. n vuO C'' paYy Kajy apHTMerH~Ke C)lC;J.IIHe 113 S~!IHOCTH 
yr:msa ;r.o6HRCHux "'epeft.eot y uoje;r.HSIHt r~pycHlda, naH>~e. 

UT,'\.. 

r.lc cy : 

( 1.2), - .1\pe.:tHOCT yr.1a 

(1.2), - • • 
HT:t. 

(1.2). - apnrMeTH'II<Q cpe..:LJIHa II~ CIIHj)' rHpyca; 

II • 6poj t11pyca 

Pa,,~ ,.._.aKruar~>a pa<~y Ha~&a apHTM~TH' IKC cpei~;;tlle upeTXO».HO 
cc y 13. crynuy ynncyjy J6HpoR11 cet<yrJa.il3 yrnosa MepCHHX y 
noi~,\IHIHM r wpy<HMD rj : 

-c: ~ <1.2;;; (1.2,7 ; . - . -1 (1.:2)~ 

HTJJ.. 

lla cy aptrrMC1WlKC cpea>IH<' ra•IRO cpaqy,.are, c.~yjf(H npo6a: 

:·J.e cy p:\j H {!4] ~6Hp0lll1 CCJ<}'II3,!13 J O.D.rOBapajyiiHM C1)'11UIIM3. 
Ou.aa ce pa'<ynajy orn yOllli>a ll: • 

s;~~~L2J.. (1.2},; .s; ., (L2). -(l.2;.;-- - -&~ -(U),-(1.2) • 

• >/ • (l.3), - (1.3), ; oJ" w( l.3),- (1.3),; -.-. -&~- (1.2), - (1.3), 

A,,,e6apcK'I a611p OTCT)'aaH>a &, cpa'lyHaT»X :Ja O».roaapajyhH 
yrao, Tpr()a _.la je jeJt:HaK 0, O.!IIIOCUO MOlJ<e OTCTJI!aTH CIA 0 3a 
:.C'Ta·raK 0 .:1. .!.~1:.Ctb3: 

, ... , _, 
n 

r68l 
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1N. IIIP.U. t 
"YUOIII Ill 
UlfA.&6EP­

tlaJ llfltlll 

3aTHM Ce pa~yliajy I<B8,1lp3TH OTCTy Ualba 0 It 36Hp OllHlt 
t.."Bll,,pa'Ta Tj. [a'). flpH oi\OM rpl'<Sa fl.a je : 

[to:tl • ~<t.1, "· , .. --~ ~~~ "'"'3 • ~ ~z · · "' .. ~ o -0 -03' + · • · + •Or. ... - Otl .!.t -:·- U(l.:u ~· • • • ~ - t) ((, - IJ, .t:) 

T.!l~ r.y: 

~ ~ - 3611p Kfa.ilpna Ort'T)%11ha ~ ;;.a 1. r11pyc; 

& .. 2. ,. 
IH,'l;. 

~ 6i!.~J • :KiHp Klla.;lpara OTCT}'tl31t>.~ ll :k~ yraO 

fi I }1.. 

(1.2) ; 

(t.:l); 

3a Tpa;KeHe }'t".10Bf, 'IHje Ce HajKC.ponaTHIIj~ ll()e.D.UOCTH 
l1Majy o.J:pf JIHTH, Y3RMajy ce no npaRn.1y yrnosw: 

(1.2), (2.3), c.3.·1), (4.5) .. · ·((s - lJ·s) 

HajaeponaTHllj~ Rpe.lROCTil OBHX yr.•O~a OApe!;yjy ce KaO 
OnW'TC ap i!TMe'I 'H'!Ke Cpt /tlllle. fl~H 0 1l0 M O,,pt')JHRBihY Bpei(fiOCT 
yr :m .ao6~tjena nenocpe.olllllM .. cpeu,('>~ y~<~{llla ce ca TCli<IUfO){ 2, 
a liJ'Ie.!lliOCTII HCTOf y r;oa H:J6e,!1eHe. K3 0 36Hp ~nH paa.TijKa OA 
;!lla HtllliCpe;~HO ldCp1!113 yr.1a y 3Ho.tajy CC C3 TC>KilJil)M J. npe .. U 
iOMt~ : 

ll _ 
21 

_ P . 2l . 2 +!(! . ..-ilL:.!~. ~..L:.!..=.U' :~· (2 . 4)/ . ..!....:!:_ ~ 
s 

. . . + /(!_Ji)- (2. 5)/. I 
s 

(2 . 3j - (2 . 3). 2 ··_i { 1 . 3) - ( l . 2) i .:22 /(~ . 4 J • (3 . 4S. I ' .. . 
s 

... .i (2 . fi) . (3 . 51 f . 1 
- -~- - HTA. s 

Yr.qac·roM :;3rpa.3.oM 03113'1e u c. cy l•ajse;>osaTHHje t<pCl!HOCTH 
Tpal!CeH RX yrno~n . 

· Ce'-l .Tpa)l(cn~x· yr.~ona pa.,yKa ce )o ut uajnepoM THIIja 
!lpeAHOCT H 3ll y rao ( l.s). Osa ce spc.tHOCT pa~yRa 36or Tora 
)Ia tiH ce MOI'~O :JaTJlOpHTW xOpHaOliT. W'fO CJoyll(H 33 KOtHp04Y 
.ta cy HAjBcpOB&Tm<jr. ll;:>C.il.HOCTH 'J'aqHO cpa'!yuaTe. 

Y OlllJOC)' Ha . Mer.eHC" yr•10se rpenn<a SaTSapau,a >:opH:lou­
Ta ~10pa (h•m y OA\)Cije iiiH>I rp3HHJ13M8 IWRC.tet<HM y 1'36•lHI.U1. 

Oa,_a ce csH •u:~aH yrnooH ynopcljyjy ca H3pasHaT•M 
yr:oonHI>Il\, Te ce pa•ly Hajy nonpam<c: 

v,_, c (1.21-(1.2) 

V1 0 c (1.3j - ( 1.31 HT.J:. 

11 SOHp I(Ba.J.pan nonpaKa [P'j. 



Hajs:e\ia .l.038 (1A>CHa rpewu M T .Bap.att..a ~opH3l)ffT.& I 
5poj 

,-

M -3m.\/~ 
l n I 

npnRnlta OcHonna .M.(;'C:A(A I nooyo~aBajyM • pe:o<a 
s .-

·"' - 5'"'5 Is M 4""5 is ' ~ . ~ \! ii .-.-vii 
8 ·I 2"',9 ± 4"60 
4 4!",0 $' ,2 
5 ~".0 6".8 

I 6 Ci",S 7",4 
7 {)',!I 0",8 

I 8 7"/3 IO'',S 

3~TKM ce pa"yllajy CpCJII~C rpeuJKe II TO: 

I. C:peau,a rpCWK3 je.ii.IUIHUC l'Cl« HII~ OJJ.HOCIIO Cpe.!llh3 
rpewKa yr.:;a MepcHor y jCJlHo•t rnpy<:y. 0Ba ce 1 pcuJ><a p aqyHa: 

a) 1!3 OTcrynan.a a 
.;--211\.,­

m ~+\ - - ·- ­• - 's (s- 1} (a - 1) 

b) J<3 nonpanaKa v 

;-· 2n[•"l ·­m.-=v (s .:tiTs- 2j 

2. Cpe,1a.3 rp~wxa 1!3paaRaror npasna 

fpcw~<e cpa•JyHaTe MJ urcrynau.a 1\ 11 nonpaeaKa v MOry cc 
Ml!~yco6no oc~mo paanH~<Ooaru, 11apo•mro KO.il nanHJ\a ca Ma,lHM 
6poj~M MCpetUiX yr:roa~ OAMOCHO upaaatl~. 3a aepo.:wcrojuHje 
Tpcon CMaTpaTH rpew><c cp<~qynarc Ma orcTy na•~a i). 

Cpe;uo,a Tjl<'lll><a HJpaRHaror npaBJ\a !'- cpaqyuara H3 orc-ry­
rcmt.a 3 He CMe 6 1!TH ~ba OJI. 

I" KO.'l. OCHOBHe Mpe;;ce, 

1:':J ,, · nonyot>anajyhe >~pe)f{e. 

Ha ~o:pajy ce pa'1y11ajy .ne¢lliiiHrHBHH npauuH. 

{68} 
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tUI'l.ltll\,..£ 
ftPU.Aitl\ 1111 
rl!PYCMt:J I!(. 
TOJiil. (CJtY'4AJ 
Rf'KX fiiP Yt:Al 

HpKi!Or 23 

1-bpaaua~.c npaalll\ii ou~lKa!IRX no r;~pyc•<Oj >1Cto;tl1 npWR 
cr y TpHTOI!OM. 06p a3uy 6p. 2 

I. ,\f<O ty On3l«ii~ « .nyuH" l ' ~< pycH rj. UXO cy y CA.1KO" 
r~pycy OIIJ lKJRII CRa np.1BUI<, OH.:13 H•jHCpOOaTHHjC np~!tHOCTM 
oualKauu x npaRaua jecy npocre apttn~eT il'tKe cpe;utHe " " npe.!t­
tiOC'IH ;(06Mj~HIIX y noje.!l.IIUHM rHi)Y<H"a. 

ApHntC.TH'l ~C cpc .. :nme pa••yHajy ce na: 
0," 01 y :.ope,...a 2. pe.u.<> (ocuOBHoj H nonyK>anajyhoj) 

: ·.~" cy: 

3. 
-1 . 

( 

111•·[21 c · ·- + [n] 
- - -[s] n 

) 

[ 1 J -· j 6 Kp ( CCK}'IIO;t3) ttpaaauo o toa>4GWH-'< y l. rllpycy ; 
j2] • • .. 2. ,, 

n [r. j - • 
[sj .. • Cpelt~llla H3BeAt'HHX Jl3 CU11X n tpyca; 
, - opuj mpyca. 

1\o:t ~tpell'<e 2. pt.ola (OCHoRuoj H nonyi!.D!lajyhoj) ovalje~Ho 
j~ cra't}'tlaru cpe.:LthY rpcwKy ll:lpaRHaror npamta. Ona ce rp.!wKa 
,:>~'lyliu no ¢ opMyuMa: 

l'llC ey : 

m. 
P· - .:!:.- - · 

1 n 

s- 6poj ona;;;2:mx apa~~<~ua ; 

n .- 6poj rv. pyca; 

il) 

!2) 

(3) 

d - UTCT}'11311.n r.p3H:i!la 003;;/~HIU }' UOjC.!lKIII<~I I'U pyCHM3 



c •• , ~piiT>ft:T~<l"e cp~;uwe "' csBx n1pyca; 

jd;], jd2l . .. [d,] ... jd.J -anreoap;;KII ~o11p (rrcryuau,a d y 1,2 . .. 

k ... n - ro~1 rHpycy ; . ' ,. . ') jd;j, (d!J ... dt) ... [<r. j- J6Hp t<Da!lpal'll OTcryuaH>a d y I,_ .. . k . . . 

n- 1'0 " mpycy ; 

~ jd~1 - cyMa J<lla.;~.para OTcrynaJt>a d 3<1 n rwpyca rj : 

~ [d~l - 1<171 + (dil ... ... ... + [dlJ .;. ... ... [d?.[; 

~ [d,]' C)'Ma KRa,1p3Ta anrc~apctolx 36HpOB3 OTCTyu;nt.a d 33 n 
rkpyca Tj: 

~ fd,J' = Jd,r ~ td.J' + ... + ldkJ" + .. . + !d.J'; 
m, .. cpeAiba r peWI<a je.!llllllll\C TCli<I!He Tj, cpe;r.JLa rpemK~ npaul{a 

Ort3AC3H0f y je.;~.HOM f ii!>}'C}'; 

I' C~Au,a rpcmt<a u3pasaaTor npauu.a rj. ona)!;aHor y n THpyca. 

Pa<fyttalbt: cpe;J.n.e r)>eWKC )l no ljloPMY•"' (69.3) DJlWH ce 
pa.!I,H KoaTpo.te. 

fpewKa p. ne c~xe 6H1W 11cha 011 

(0 KO,l\ OCJIOOI!e MpClKC 2. pei1.3, 

1:·s • nonyu.asajyhe :..pe;t.:e !?. pe.D.a. 

2. fipi'Ma '"'· 24 IC'Tp. 23), pallJI o.~pei)MBa !%>a 1aqatca nony" 
tt.al$ajylie Mpell<e 3. peAa 11 Taqa"a Mpe)l(e 4. pe.lla, MOT)' ce o6pa· 
30na1'll K0M6HHOR3HC r pyue YBO,'J:ek» y jeJ1HY rpyny T3~Ke ClJKX 
pCJlOfla . Y OOOM C.ty~ajy T4qKe S. If HHIUHX PCJJ:Oil3 Onall<njy Ce 
y 4 n;pyca. a raqKc ~~<PClKe 4. pe;:a · ca1<o y rp~ rupyca. 

KO)I T3~ B.I!X KOiot6HHOli3HKX rpyna H3j8eposanlllje op~AHOCT.II 
npasa!la onpe~yjy ce :Ja cnaKH pe,1. Mpcltle uore6Ho. 3a MpClKJ' 
3. pe.:la ose ce npe.n:uocTI! o,~pet,yjy Kao apllTMeTll'IKe cpe.1111He 
HJ 4 r11pycn , .1 :•a MpelKy 4. peaa one cc o;wel,yjy (Kao apMn1c­
,wn<e cpeaHHe) caMO l'J:·s oua Tpn mpyca y KOjKMa cy OJWll<liUII 
npnnu\1 11a ra•JJ(C 4. pc.?.a. 

n ouiTO C! T3\IKOC'< o6pa31l8311>3 3p11TMCTH'Ito:H X Cpt:.!ll!K3 
KOKTPQ..111<11C s611poM, TO pa.!ll o.JaxwaJI>4 paqyaa.Hoa ODHX 36Hpo83 
npenopy'~yle ce ynMcHBa~ne JJOAaTaKa y tp»ronou. o6pa~au 6p. 2 
oo»~J pCilO:If: npso ce ynll:yjy cnM npallllH onaJKaH» y 1 rMpyca, 
a OK;la npan!XH ona)!;aKII y :-1 i'npyca. - (a. npMJJor 23) 

'-IMH 70. 

1. Kalla u11cy onalllaHII .nya11" rllpycH Tj. Kana cy y noje· 
.'l.«lll\M mpycrnoa HeK» op~BUII K30CTall.'heH~, oH~a ce y wpelKw 
""'n"x pt.:~~:ooa npwH T3ll. .,M3Jl3BH31\>C CT3l1Hllc". Oil crpaae 
Xe.1~1epia npe.l(nOJI<eH je CJle,nefm uaqHH .>~JpaBJl3J+o;J CT3HHUC" 

O,ilHOCHO O.!IJ)C~Jill<!lt.a ne(lO MTM fl.\ llpeJJ:HOCTll Onaa<3HH X llpall3U3 
y c.•yqajy JICOOTn}'HHX l'II!>}'Ca. 

(701 

IJPl,IIA&t 
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TPICI'. ILI'.IP-, 2 
HeKa cy: 

:~:"'.. (a,), (a,), (o.) . . . . npasuw ona);(auw y 1., 2., 3 .. . . . rupycy; 

(a.),. (a>):, (a.)8 .. . . npaRUH ona>I<3HII y k - T0>1 r»pycy Ha 1., 2., 
3 . . . . 73'ncy; 

n,. "•·"• . . .. . n,- 6poj r~<pyca y ~ojHMa cy onalliattu npaBU» Ha 
L, 2 .• a ... s - ry Ta'~"Y • 

$ 1• s,, S0 • ••. • Sn · 6 JX>j Ta'J3Ka KOj<! cy OJJ3)J(CIJe y 1., 2., 3 . . 
.. n - T OM fHpycy. 

llpso cc pa'lyHajy upoCTe apiiT>~eT» ~Kc cpeAIIHC (m)., 
(m),, . . ... (m), ~~~ coux ona>«aunx npa!lma 11a 1.., 2., . .. . . s - ry 
·raqKy rj. 

(m), ~ (a,),. (a,), ;. (a,k!_ ... .:..: _l(a.hl 
u, nJ 

liT A. 

0 HAa cc na••yaajy nps e nonpast<c (~, )· . (v,)' .. .. 33 np:teue 
onalKa)'!c y l., 2 . . .. n ·-TOM r» pycy. Oae ce noupasKe pa•lyHajy 
no je.;~H2'UfHa}ta : 

Ja 1. n •pyc -

{v )' _ ((m)c._la,},) + ((m), -.Ja,)) + .. :.: = [(m)J-.!(a,)! 
' s1 s1 

aa 2. rupyc. -

(v .. y ~ {{m~, - {oilil_ + ((m), -- (a,},) ... __:__:_: . = !im)) - [(u,)j 
- s, s, 

HT)I.. 

Ha oc~toay npHff X nonpaa.1ua (PY paqyuajy ce npse nonpa11Ke 
((r)' Koje cy npocre aplfTMeTH'IKe cpe..tHHe ~~ coHx nonpaoa1<a 
(vY cpa'<}'Ha-n< x :1<1 npauau ua ;J.OTKQHY Ta'IJ<)' rj. 

3a upa!l3u Jta I. Ta•<«y -

(n'); • (~,)t +_(~,)s 7 :...:..:..·. = [(ril[ 
nt 111 

3a npauau ua 2. Ta~KY .-

(u:)'· e (v,); + (v.)2 .._. ·~ ~ .1!!12] 
• II: I~ 



::\aTHM ce paqynajy .apyre noapao><e (v,)'' , (v~)" .. .. Kao 
II?OCTC apwtr.serH•IK~ CIJeA• H<: H3 CBHJC noupasaKa (w)' Cp aqyHOTI!X 
;1(1 npalltte oua>KaHc y .aOTII'IHOM rnpycy rj . 
.<a J. mpyc 

(v,)" _ (<•))_;- (u.')z :' .... = [(wl'h 
s, s, 

(. ... (u•); -1 (<l');+ .. .. f(w/)2 '·) - - ·- ·- · - l1'r.l. - s:! $2 

Ha OCHOllY 
nonpaDKe («.•)": 

;~.py r!l x nonpaoasa (v)" pa•cyHa jy ce J.pyrc 

~a npasau: 11a I. ra•J<Y -

" .. (v,)_'~ (v,}''.:.':..:..:..:.. f{v)/] 
( << /I- - · --·- · 

tlt nl. 

tn.~. 

OnHcant~ nooynaK npo;~.ylKaRa ce Clle .llor.•e .llOK noropa~K~ 
(<L') Hr. fi0CT3H)' T3 KO M3.1C >(a ce Mary 3a lll~M3pHTII. 

· i'bpa!IHan• npa!IUH a J~06•jy ce K3.11.3. ce cpc.;t!Hm H3 CAll:<. 
!'Hpyca (m) ;J.O.:Jajy CHe n onpJt\Ke ( <>:) Cpa'l)'HaTC ~~ ,llOTaOHK 
npasau rj. 

a, • (m), + (w)z .;. (,,); + ... . o (111)1 + f(rJ)),) 

a~ · (m). 1- (wh~ (cof' ~ - - -- · (m), + ((o.:),] 

HT,l. 

Lpoj nocrynHHX npH6:mll<aa:u~a JaBitCH Oft ~<o:m411HKa 

N k c -­
f!•S 

r:te cy: 
N- op:)j 0 1J 3lK3HHX flpaaa ua y CUI!>l rHpycuua; 
n - • rnpyca; 
s - • onalliatmx ra~aKa. 

Tpc6a HMa'rH y llli.:Iy .ll3 CE' np3BLI,H IWjH Cy o nalKaHII C8MO 
y je.J.IIO~t rHpycy ne y~~<,.ajy y H3paouar~>c, -re c~ nper.~a r o Me 
Ta!<R>l n paeUH 11 HE' ypaqyHaGaj y y 6pojeee N fl s. 

Ao<o je k > 0,85, on;~.a te "'o4<e ~a.!lOao,l,HTII ca npsHM no­
npaar<a>ta (ot•)' H ~<ao H~paBHaTe OllHOCKO ,!J,ecj>HHHTJIBne npanu~ 
CMaTpan<: 

a , • (m) , ;. (u:); 

(70] 
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TPV(.Qi\).6•.t 
W•JMCIU!I 
HA,tiK 

flpMOr 25 

AKO je k K3M~IJY 0.60 If 0,85, OJ:IJia TpeGa fl3'1}'Hl\Tll ,::pyn~ 
110Rp3!1Ke ((l:)" II KaO !t~cPHIIOITMOIIC npaane CMarpaTI<: 

a 1 - ( m), + ( .:·)i .;. ( '" ); 

a, - (m), ·• (w}; 7· (tc)~ 

IUJl. 

3;; CJly·t~j A~ j~ k < 0,60, norpc6uo je pnqy ..aTJI 1·;>che, a 
eu~H"r}'3-1110 u qe1·avre n onpaaKe (<~;). 

2. 1/ c.•y•t«jy IICIIOTO}'HBlC T'Hpyc~ MO>Ke CC TaKO~e npl!r.te• 
HHT!i n pu6 .•<mKIUI 1131,11!)1 !13patnta!b3 KOj fl j~. fi0 3t<aT ClO.J; IIJI!ei!OM 
,,6p;rra t!CI>lf >ta<~Hll• . 

Oaaj ce H3'1HH cacrojH ·y c.lettr.heM: 
ll) npoo ce pa>~yHajy t'pe.!!lme IB caMjy n~pyca (m) no HCTo~r 

llOCT)'llKj' KaO WTO jC TO .ttReeneuO y Ta•t. I q11. 70. 
b) 3aTHM ce pa4ytwjy npne P«3.~ tii<C (oTcryna!i.a) (<1)', t'j: 

3a l mpyc-

(d1); = (m), - (a,), ; (d,l; - (m\ - (a,), .. .. . (d.)~ • (m), - (a,)., ; 

3a 2 r lipyc-

(d,)j ~ (m), - (a,), ; (d, J1 •· (m). - (a2) , . .. .. (d,J~~(m),- (a.J, 

l1'l'A. 

:ia KolfTpoAy na cy OTCT)'Ua~+oa (do' TaqHo Ha~cHa paqyuajy 
ce 3611poav. OliiiX orcryna<+>a 3a cnaKK npasa•\. Oe11 ~6HposH, KaO 

30 1<p0 1l ll OTCl'):nat~>a OJ!. 3 pHTMeTHQKe CpeAIIHe, MOpa j)' 6WTH je.ii.­

U3KH 0 Tj . 

:.a upauau ua 1. T11'<KY -

( d,); ~ (d,)/ + . ... ,. {d.J! ~ ((d)~l ~ 0 

~a Ilpa~n•t tta 2. Ta4Ky -

! d,)~ - (at)~~ · . .. + (d.)i (cd)1)- o 

0.\HOCHO >IIOfY O'TCT)'OaTII O.il. 0 CaMO 3a ocram c OA )l.eJI>Cil,;\ 

[{a),l. [(a) .. j [(a}.! 
t - ·-·. ~-

n, nz ns 

OH:la ce paqyuajy npnc nonpa~J<~. (•')' 11 TO: 

(v ,)'. ((d.l'l ; (v,j )Cd,J'l. ; ... (•
4

1' _[(d~}'! 
~ ~ L 



.!~~~e~<?C:<i! 30Hp OBHJC ITOTTpaOaKa TaKO~e MOpa 6l!Tlt j<:AH8J< 0. 
: . Pa~yr.ajy ce , npnH oplljeuTKcaa}l npaBl\H": 

!: .'~ - (a1 )1 ·• • (v,)' ; (a2)i = (a,), + (v,)' .. . (a.);= (a.),+ ( v.)' 

c,"; ; -(a,), -r (v,)'; (a,)~ M (a2 ), -;- (v,)' .. . (a.); ~ (a.),+ (v.)' 

liT.!!. 

'·' ;: ~:llx ce OHAa paqy>~ajy apHTMerKqKe cpe.nuHe: 

(m)i - {a,)/ ·: (a.,;+ ... + I a~); .fla)il 
fl1 n. 

(m); _ [a.)2 -r (aJ2+_~ (a.)~ . [la)2J 
n. n, 

UTA. 

di. 3arHM ce pally~<ajy .,!!.pyre pa:l.!tHKe' 

(dY' =(my - (a)' 

··' On.lla ;1,pyr~ nonp3uKe (r)". 
Pa3,1HKC (d)"' " nonpasKe (v}'' pa>~ynajy cc "a ncTK Haq" u 

~2o uJ·ro q· pa~yuaTc npije pa3,mKe (d)' H npse nonpasKc ( v)'. 
L!OMjybH nonpaBKC (r)" DJIBHM OpHjcHTIIC3HHM RJI8B!lHM3 

• = )' .ll06Hj:tMO • .ilpyre op~tjeurncaHe npa.s[\e' 

(a)"~ (a I' ... (•)" 

1!3 J;OjKx ce OJIAa pa .. yuajy apKTMeTU'lKe cpeJJ.HHe (m)". 
c) T""aB nocrynaK "po.B.y.lKaaa ce cA<: l \OT.1e .ii.OK nonpa11~<e 

'') nocraHy rao;:o Ma"e Aa ce Mory 3aHeMapHTil. H y oROM c.~yqajy 
.:'pO! nOCTYllliH X n pH6,1K a<3Mct.a OApe~yje CC npeMa K0•1!tqRHKY 

k .. .!:!... 
n.s (D. Ta><. 1.). 

3). Ha HaueneHHX 6pojHHx upH .. epa (llp1<A03H 24 11 25) 
lli1.111 ce .Aa cy pe3}'.1lT3TH H3paBR8ll>a no Ha•oHHY Xe11).Je.pra 11 no 
6pHTallti<OM H3QII~Y l"OTOBO l!Cnt, H31"1e, pa3JIHKe li3Me l)y H3p.<IU· 
R3T»x npa11aua He rtpe.,a:ic 0,"02. Me~yTIIM Xe,,Meprou Haq" " 
a~ta MHibll 6poj paqyncomx onepaUHja a.,H He yJKMaj)'ii.K y o6aKp 
pa~ymubc cpe.QH.c rpewKe onalt(aHOr npasu.a; ao nowro jc y 
"ilel!q~ 2. peD.a pat~yHalbe ose rpewKr. o6aoe3rtO, ro M H 6poj 
pat~yHCKHX onepawija l(0A jeAnor 11 npyror H3"1\Ha 61tTU np116· 
.l;<.)I(HO liCrH. Y >ope.lKH 3. pe.IXa eKOIIOMHqliHje je fiJIHMCIM<BaTH 
.\e.-.l>ICPT08 na'II!H. 

4. AI<O 6n 110;~ ElaBeAeltHX 113'lKH3 .!lOBe.lll! ll3J1311H3tbe AO 
!<p~ja, 0U,!J.3 t)}t A0611JlH l'OTORO IICte pe3yJlT8TC ~ao H npH~oten,y• 
;yh;j Ha•mH Haj .. aobHX Kua.npara. MelJYTHM, nowTo ce H.lpaslialbe 
no OllKM !13~HIUt" a He .l10BOli.H ;1.0 Kpaja, 118HMe, npecraje ce 
Ka.u cy nonpao1<e (w) OAHOCHO (v) no csojoj BenH'!.HKK 6.ancac 
a•lH He It jeJT.HaKe Q, TO te OBH HaqHHH MOty CMaTpUTH C3li'O 
r!;>V.6~J")KHHM :iatlUHKM3. 

{70) 
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Ha H~BCJlellOr upmt3.133ll }l.a ce" cper,H,e rpcuH<e onaJKatu•x: 
np3B<U.(:I MOpajy paqyl!ant 1!3 l!CAe(jlHHH7 >10HIIX fl0AU'I'3K3 lf~pan­
ll" H,a. Ho Tpe6n ""ar" y J•lf,,.y .ll3 he rpcwKe cpa<iynaTe uo 
Jl.OJJe H3Be.:\CH!IM QlOpMy.•oa~Ja I<03K IIOTnyao npaRli.,IIQ Kap~KT~pii­
Can< cruapny Ta'lllOCT tt3Bp!IICHHX otepet+>a 

Cpe,1uM rpewKa j~;uwuue TC>Kune o;tuocuo cpe;\tt>:l rpewt.:a 
tlpasua on~lliaaor y je.!lROM rnpycy pa'l)'Ha cc no tjlopMy:u<: 

(!) 
r.o.e cy: 

:V- 6pvj ona.lKaHHX npa~a y CWll4 n•pyCHMa; 

• r~tpyca; 

s... It oua>t.:an.ux Til4a.~~:a; 

dt = (m)l · ( a}1- npeOCT3JI;J OTtTyna~+.a I<~KOH H3p3!1H31~:1 
1U<.O ...... t CTaHl1llC 0.1\HOCfiO pa3->1HXe H3>1e!jy .!I.C<jlHHHt'HBHHX npasaua lm)1 

H Mept:HHX 3.111 .D.t!qJilli 117RBHO OpHjeHTIIC3 HHJ( npaual ta (a)1• flp11 
113p3BHUli>J no 6pl!TBHCKOM H8QHHy (B. llplWOr t5), 1\<1(1 ne<jl<!· 
HHTIIBHO OpHjCHTHCaHtt npaBJlll J.!Ory ce CM3rpaTil: 

npsu opujeHTHC3HK npa!lllll (k > 0,85 ; a, ~ d" - (m! - ( o)') 
,,pyrfl ., • ~0,60 < k < 0,85; df • d'" =(m)" - (a)"} 

TpeliH lf.\ H •te<aprll OpKjCJmiCliHH npallllll (k < 0,60). 
~ .· 

I<O.!l. nplinOJtiCHOr 6pOjliOr upHMepa (upll.10f 25) k • ·
1 
~ :·i = 

- 0,76, Te npCM8 7 0MC 1\30 Ae<fJHIH<TII8HO OplljeHTHC~ AII npa8Uif 
><Ory ce c~tarpaTH np111< opujcHTI<CaH!l npa1ll!H 10.)' = (O)+ t v)' 
11 cpelllba rpewKa m0 :»CJKC ce pa'lyHO>H H3 .o.pyrMx pa3Jlllt.:a 
d!' ·- t.ml' - (a)' Tj. 

- ;· iif• tEL 
m. ~ ··\ N- (s:, n - lJ 

Opw H3pasHaH,y no XenMep70BOM "a~1wy pasnu~e d yon­
WH~ ce ue pat~yuajy; ~o .ll3. 6» cc cpaqyaana cpe.llK>a rpewKa, 
>!Opajy ce ose paanHKC HuaK o6p33oJ<aTu, Hamt~, rpe6a o6pa­
~ouaTH pa:tm!KC 113paima'tllx npauaua 11 npanau~ on~lKaHIIX 

y 1., :l.,. . a-TOll I"Hpycy Tj. 

(111) 1 ~ a1 - (a,)1 ; (d.),= a, - (a,)1 ; .• • (d.), - a,· (o.), 

(d,), ~ a0 - (a, l,; (d.), =a, - (a,).; ... (dnl. • a,- (a.>, 

MT,ll. 

11~ OBH X Jl33Ml~a pa4ymljy ce pC.J.YE<OBUHC pa3JIHK~: 

(d,), " ( d,), _I( dsJj ; (d2) q - (d2), _[(d.s.~; .. . ( dn)n • (d.), - l(__sd.!'l) 
l 2 I! 

!(d,ll_ f(d,)l. [{d.)! 
{d,)r.-·(d,). - - .s; ; (d,b··(d.)~ - -s,-· · ... (d.),. • (d.}· -~·. 

HT.!l. 



0;;,::<: ce cpc.l'c,a rp~w~<a m. pa4yHa no <j)opJo~y.,H: 

"/ _, r Jd,d, 1 -
.- ·'V li/-"(s.,-ri-l) 

(2j 

Mecro pc~yKOuaHHX pU.?Ht<a (d), wory cc pa•1yaarn .nonpa­
!'·JbCH<' pc:;;..nHKC011 7j. 

(d,)/11 . · (d, )1 ~- w1 ; ( d2)~, ~ ( d,), + <v,; . . ·(d,,jp1 - (d.)1 + u:, 

(d,),, - (d,), -;-"'=; (d,)_., ~ (d,),+ ..... ; .• . (d.)p-" =(d.', +,,, 
IIT.'l. 

Te he <:p~a rpewKa m. 6ar »: 

m. = . V ;Hu~)~!~ ~Jiil~~t. 
N - (.s + n - I ) 

r..ac cy: 
[(d,)p], [(d.)p] .. . [(d.,lp) - . . [(dn)p] • aMe6apc.xu a6Hp pa~nHKa 

(d),, y 1., 2 .• . K .. • n -TOM >Hp)'l:y; 

f(d,);) , l(d.,i;l ... [(dkJ!] . .. [(d.)~J - :>6Hp I<Ba.lpara pa3.Uif<a 

( d)p y 1.. !!.. . K .. . ll·TO>I rnpyCy 

~ !(d!~l- cyNa KRaApara pa3.i»Ka (d)p aa 11 r11pyca 

r j : ~[(d~):.J = [(d,J~]+I(.t.f.l+ · · · ·•[(d.)!l + · · · +J(d,)~l 

(3) 

!(d.' ]' "L. .. -~L- cyMa NBa.~para Mre6apCKY..X 3UHpO!Ia p33JJ»K3 (d)p 

3a n rnpyca none.~KMX ca 6poje>~ npaaaua OD3>Kaanx y .i!.OTll· 
q•JO>.t rHpycy rj: 

"''"' f(dk).J•. _ f(~.),t_ + {(d,J.J:+ •.. )td,),.j' + ..• + [ld.)pJ' . 
L,., S S1 S2 S>. s. 

! lplH5mtJKHa cpe.i!.:t.a rpewt<a M3paaaaTor npauua MOA<e cc 
cpa~yuaTH uo <jlopMyJt ~ : 

m. 
jl ~-v ,; 

r ne jc n, upoce•m.1< 6poj ntpyca y KOjHMa 
c.1 aom~e CTaHMltC. 

(4.) 

cy on3J<<alla npa.uUtt 

5. CpeAfba rpew~<a jeD.H ~<llUe T~)I{»He aa Bl1wc c1·3HHL\3 
(rpyny TaYaKaJ pa••yHa ce no cPOP"'Y"" ' 

(5) 

r .i!.C je t cpoj cram~tl.l' ua Koje ce OAHOce ~wsce m •. , m •. , . .. 
_ .. m~,.,. 

[70} 
,. 
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1 lnau 71. 

•www: ,.,.. AKo je ca neKe CTaHiliiC OllaJi<lllbe JOBjlUICHO y rpynaMa 
TI'W. 01>. O.l!.HOC HO nO.!tfpy!!aMa (qn . 24 T3'l. JO It 11), OR;ta je IIOCC6He 
6I'IU 

2 rpy11~ no; pe6HO t~<t(.TH y j~.llHY rpyny y CN~.~C!ii!M CJiy'laje.BIIJJa: 

fipRJior 'l:i 

Tfl«11( AP4• 
IAJIA 

T'PIIf. ' ' ' · ..... 

a) KA;l.a cy y rpynH (lltli!rpynH) ona;KaHII npa~u" I(OjH C.'IY· 
JKe 33 O;tpe~HHAIM~ .ll[lYfHX T31l.3K3 0.'1. TaQKC - CT3l11Hte aJlH CC 
OR3J>;~ HC rpy!le IIC MOry 110Ce6HO yseCTH y TpiU"OHOM. 06p333Q 
6p. 5 (a . ' ''' 105) , noWTO HeMajy AO!IOJM!Or 6poja npasana ,;a 
OplljC.HTHCa li,e; 

h) Ka.!la :IOCToje rpyne (no .• upync) KOje C3JJ.p;K~ caMo j c.1an 
npaaau no-;ope6aH la o;wc~llaan,e T:l'H<e cnmn;c. 

Ko.!l CAoljcll.a rpyll:l (no.».rpyna) Tpe6a ce npHIIp ll<aBaTH 
c,Je.aeher CIOCTYCIKII . 

.4. Mpe:HCa RuuJux ptoosa 

I. npaDUJl ona>KaHI! y noje.~JUJI"' rpyna)ta (no:~rpyRaMa) 
HMa jy IICTY ·reJK«Ry. Y 080" C.OJ'!a jy CIOCTy RaK je HCTH K~O H KO;I 
H3pallltQtba npaBal.(a Oll~li<3HHX y EtectOTfiYHH~I rHpyCHMa ( qn. 70), 
;e npe>m 1'oMe KO.ll. csot,e~<>a r pyna Moll<e .lla ce npHIIiCHH op"· 
J'~IUC~li Hnli .Xe!tMe p-rOB H31fRI1 . 

2. I Jpaall)l ona.lK3HH y noje.umMM rpynabfa (noMpyna:wa) 
v.~laj y pll3!1114H1"C -:cJKHne. T€;KHae ce O.ilpel)yjy HaK cpe3MCpHO 
6pojy <Hpyca (aKo cy y ctoj r.;r.HllHlA rpyna~ta upanuw ormKaHH y 
pa3.•K•H·roM 6pojy n•pyca) """· >liTO j c HCnpasHuje, pcttllnpO'<oto 
KUV.p3THM3 Cp!:.!lll.>Hl( rpcwaT<a ;j: 

1 _ _ k . ') k 
:la •. rpyrcy : p, - .. , 3.1 -· rpyny: p .. = - •· H"I.!l, 

p.l - ~12" 

r.ae cy: 
k - np0113!10.1>H3 ><ONCTallTU; 

;< cpe.!IH.><t r!)('mKc onal!<anHx npallltl(a. 

Ko.a pa3.11l41l'l"Hx <e>KHHa llOcryrtat< jc CJJe.!leilK : 
a) npso ce pu4)'Hajy onwTe apllTMen t4t<e crc.:;Hue 3D. cse 

:.aje.l1Hit~KC npanue OJlMKaHc y "oj~Jl.IIIIII.M rpynaMa Tj: 

3a I. 11paAaLt (m), ~ ra,)IP,~Ja,),p,_! .. :..~ ~ ~- (a~_l,P. _f(a)1cl 
p,+ p, •.. . . p. [pj 

.. 2. (m), - (a,)1p1+ (a,),P,.:i- ._._·.2.~ .• ), p~ ~ [(a)! p] 
p,+p, .,. . . . - p. IPI 

liT)!. 

I>) 0 MJta cc pa .. yu~jy npse pa~;u•K~ (o.crynali>a) (d)' 1'j : 

33 npaaue a a I. l":I«KY-

( d,)' 1 ~ (m), - (a,),; (d,)', • (m) , - (a. ),; ... (d.,)', - (m), - (ar.)1 

38 npauue H« 2. T~'lKY 

( d ,)'1 ~ (m},- to:, l: ; (d,)' •- (m)" - (a.), ; . .. (d.)', • (.~t;. ·- ta.,), 



3611p OBHJC paMHKa llOMROlK€HKX O.!lr0Bapajy!l~14 TC)!{KIIawa 
Tpeua ,na je je.J-H8K 0, ~<aHMe: 

3a npasue ua I. Ta'IKy: (d,_)',p, + (dJ', p,+· ·· +(d~)',p.-0 

• • • 2. " : (d1)'1 P1 + (d2)'2 p,+ · · · +(d0 )'2 pn•O 
Hr.ll. 

Os11 36HpOBH cnyll<e 3a KOHTpony .aa cy onwTe ap1in.t€TH· 
'lK€ CpC.l(IIHe .ll06pO ll3~€HC. 

!01 

c) Paqyuajy 3C upae rronpasxe (vY no ljlopMynaMa: .,., ... ,_._ 

3& npam~e y I. r·pynH ·• 

(•· )'= (d.)', +(d,Ye :...:..: ~_.,.<a:.) !! _ !(d,l l 
' s~ S1 

~a npasqe y 2. r pyn» -

(v'Y-~·,.;. (d.J:. + . -~(~~·,, -[(~)'] 
5 2 St 

HT.ll. 

d) nowro cc nonp3BJ<e (•Y HOMKO:n<e (l)lros apajyhuM ' '€;.KH· 
Hat>t3, npMcTyua ce p~'lysa>ny npllHX uonpaBaKa (<.:)'. Ose ce 
pa~y11ajy Kao oawTc apwrl>lerH<rke cpe;ume 113 oAroaapajyhKx 
uonpanat<a ( vy 'Tj ; 

3a npasan ua l. 1'<1'lKY-

(«')', - (P1)'p1 + (~J'pt+ · · · +I V~'/Pe ~ ((v):eh 
p, +p, + '· · +p. Jpj, 

( •.. 1 
•• _ (~.J' P1.::]~2i' '!•:::...:...~ (v,.)' P• _ [(v)'p]0 

~ I I H.T,'l. . p, + P: + . .. + p, p , 
04Mr.leAH0 je .1a ~<a pa<~yua!~o<~ noapauaKa (<u)' 1pe6a y~K· 

»aTH caMO one nonpal!Ke (v)' .:oje npHn3Aajy rpyna>~a y Kojm.u~ 
je onaJKaH npa11aq H.a .ilOTI<qHy ra•IK)'. 

e) 3 aTim cc pa•Jywajy .npyre nonpasKe (v)" Kao npocTe 
apnTMeru<rKC cpt:.!lHUe 113 CSHX nonpasaKa (a:)' cpa'lymrrl!x 3a 
npas•1e onalf!aue y il.OTii'JHOj r py"" rj: 

~a npasue y 1 . rpymt -

(v,('~ (<••t,_+{t<;)',__: ... ..:...:...:.+ _0-)',,_({o.:)'J, 
S1 s, 

3~ '' paaue y 2. rpyuH 

(v,Y' ~ \._w)', + (mr,..:::....:~(<o)' .._. . Jf~'rk. 
s, s. 

Kl','l,.. 

' ' fJ 113 norrpnt<aKa (•)" pil•;ynajy cc Apyrc norrpas11e («J'. 
a Ha HCT• HU'IKH Kao urro cy pa~ynaTe up~ nonpasKe (<.<;Y, 

TaKas noCTynaK npoBylKM~a ce cne l lOT•Je J.O•< rronpasHc 
(w) He 6y.!ly Mau.e o.a. 0,"1. 

AI<o cy npam;H KOJI nojCIIHHKX royno onall<ai!K y pa3..,,.. 
'll\l'OM 6pojy I'Hpyca HJI! y HCTOM 6pojy l'llpyca a.ow ce cpellJLC 
rpewKc oualKauHx np~uaua >~el)ycoGHo ocerno pa~:oHKyjy, OH,,a je 
MO.U Cl!OIJ€tGa rJ)Yll a R01'p1'.6 ><0 y.~UM3TH y 063Hp IJ.I!:tOBC 'ft)I(HHe. 

[71) 

,qp)'ff: 
ICIIP&III 
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Ilpnnor 28 

HA'IMH KPA· 
COIICIIOf 

PA'lYHAit.E MH· 
AMPEKTHO ME· 
PEHMX nPABAIIA 
Ilpnnor 29 
TPMr. OliP, 
liP. 2 Y 

... 

B. MpeJFCa HUJfCUX peiJoea 

Ko.ll. csoijelha rpyna y Mpe}{<H HHlKHX pell.oBa npHMelhyje 
ce Ha4HH npe.z:tJIO:lKeH O.ll. crpaHe npo¢. K p a co a c 1< or, Koju ce 
cacTojH y CJJe.ll.eheM: 

·a) OperxoJl.HO ce o6pa3yjy onuJTe apHrMeTHt~Ke cpe.ll.HHe 3a 
cae 3ajeJ:tHH'IKe npaaue. Me~ymM, aKO je 6poj ntpyca y KojHMa 
cy ona:lKaHH npasuH y noje.ll.HHHM rpynaMa HCTH, OH.lla ce o6pa-
3yjy npocTe apHTMenrtii<e cpe.ll.HHe. DpH o6pa3oBa!hy onruTHX 
apHTMeTH'lKHX cpe.zuma TelKHHe ce ysHMajy cpasMepHo 6pojy ntpyca. 

b) 3a caaKy rpyny paqy Hajy ce orcrynazt.a !:;,. H3Me~y 
apHrMeTH'IKe cpe;.ume 11 spe.zr.HocrH O.ll.roaapajyher npaaua y 
Jl.OTH4HOj rpynM. 

c) paqyHajy ce nonpaal;{e v 3a caat<y rpyny. Ose ce nonpa­
BKe patiyHajy no QJOpMJJJH: 

v =,[ L\ ]_ 
n 

r.zr.e je n 6poj 3ajen:HH4KHX npaaaua. 
d) nonpaaKe v ce n:on:ajy npaBUHMa n:orH'!He rpyne ( ceM 

3aje.ZI.HH'IKHx), re ce .zr.o611jajy nonpasJbeHH n paanH cse11.eHe rpyne 

4 JI3H 72. 

PattyHal-he npasaua o.Zipe~eHHX HH.ll.HpeKTHHM Me pel-heM (s. 4JI. 
34) spruH ce y TpHroHoM. o6pacny 6p. 2· V, no cJJell.eheM nocrynKy. 

p 

Cit. 2t 

a) Opso ce o6pasyjy 
36HpOBH MepeHHX JfJJOBa 
y 1. H 2. rpoyrJJy (s. npH­
llOr 29) H ITOlliTO ce KOH· 
craryje .Zia OTCTynal-ha He 
npeJJa3e 011.pe~eHe rpaHH4· 
He spell.HOCTH Haaen:eHe y 
'-IJI. 34, non:ene ce oaa or­
cryna&a Ha caa rpH yrJla 
Jl.OTH4HOf rpoyrJia DO.ll.ie.ll.­
H3KO. Tai<o nonpaaJbeHH 
yrJIOBH J3HMajy ce 3a .n.aJba 
paqyHa&a. 

b) T pamemt yr.rJOBH <p u ~' paqyHajy ce no ¢opMyJiaMa: 

sin a2 · Sin{31 (I) 
tg P. =sin y 

2 
·sin a

1 

<r +t =goo _ (132 + Y1) (2) 
2 2 

tg(<r; t) =tg (<r;_'t)ctg (45°+p.) (3) 

<r+ t cp- 'f q> =-2- +-2 (4) 

t = q>;'v _!.; 'v. (5) 

BH.~H : <!> . H. !(pacoaci<KH H B. B. AaHHIIOB . PylWUOiJ.CTBO no awcweil reo!l ea>m' 
9'acn l . Bwn. 2 . .M.ocl(aa 1939 cTp. IH - 143. 



c) Pa;I.H KOHrpoJie pa3JJHKa yr.11osa q> H \j! paqyHa ce jorn 
.. ::o ¢op~1yJJH : . 

(72.6) 

cy: 

d) Tpa>KeHH npasuH ca raqKe A Ha raqKy B H o6pHyro 
.:J6Hjajy ce noMohy yrJJosa q> H \j!, HaHMe: 

::;JaBau ca AHa 8: ab =ap +'-V=aq -(a2 -·o/) 

" B, A: bp~bq+(a1 -cp)=bp- 'P · 

e) Pa'IYHaJna ce sprne: 

\" ~lpe>KH 2. p e.na- JIOrapHT8MCKHM ra6nHUaMa ca 7 Mecra 

, 

" 

3. 
4. 

" 

)) 

" 
" " 6 

" 5 

C: CsofjeHJe oaa~aHux apasaqa Ha qeniflap 

4naH 73 

:, 
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Y CJJytJajy K311.8 je 0,!1.peryHB3lbe eJieMeHaTa 33 CBO~el-be OAPfl>MIAHoE 

ona>KaHHX npasaua Ha ueHrap (IIJJ. 32) Henocpe.n.HHM MepeineM ~:i;~~~r~~~ 
oHeMoryheHo, ra]{a ce osH e;JeMeHTH o]{pehyjy nyreM nocpe.n.HHx :f""l• nP:::: 
(llOMOfiHHX) Mepelha- HH.ZVipeKTHO. TAP nYTEM 

Ko]{ HH]{HpeKTHOr o]{pe~HBalba eneMeHara rpa)f{H ce ]{a ce ~~~U':"x 
OBH yseK, Ka.nro.n je ro Moryhe, o.npei:Jyjy H3 .nsa rpoyrna HJIM 
yonwre Ha .nsa HaqHHa, pa.nH Heonxo]{He KOHrpone. 

s 

y, 

a. 

z 
c .•. 25 

HaqHH o.npei]Hsalha 3aBHCH OJJ. repeHCKHX npHJIHKa. Haj­
tJewfie ce npHMel-hyjy CJie.nelm Hal!HHH. 

1. Tpa>KeHH eKcueHr pHuHrer e, rj. orcrojal-he H3Me~y cra­
HHU.e (s) H ueHrpa (z) HJIH H3Meijy cHrHaJia (c) H ueHrpa, o.npeljyje 
ce H3 JJ.Ba rpoyrJTa y KOjHMa ce Mepe: je.n:Ha crpaHa (a) H Jl.Ba 
HJIH csa rpH yr na ( CJI. 25 ). 

[73] 
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llpunor 30 

TI'Mr. OtiP. 
fiPOJ 13 

l13 pewetba TpoyrJJOBa no CHHYCHOj TeopeMM AOOHjajy ce 
}J.Be BpeJJ.HOCTH 3a ei<CUeHTpHUKTeT e. Pa3JtHKa H3Me~y OBKX spe.n.­
HOCTH He CMC 6HTH Beha: 

o.n. 5 em. aKo je a~ 30°, y ~~ ~ 751 

• 3 , " " a ~ 45°, y ~ f! ~ 68° 
, ~2 , , , a ~ 60°, y ~ ~ ~ 60° 

.3a AeqmHHTHBHY Bpe.nHOCT eKcueHTPHUHTeTa Y3H\1a Ct! npocra 
apHTMeTH'II<a CpeJJ.HHa. 

Tpe6a TeJKHTH na rpoyrJIOBH H3 Kojux ce o.n.pe~yje ei<cneu­
TPHUHTeT 6yny no Moryhcrsy paBHocrpaHH, a aKo TO TepeHcKe 
npHJJHKe oHeMoryb.asajy, Off.ll:a ce Tpe6a cTapaTn /1.8 y Tpoyr)Jy 
He 6y.n:.e yrJIOBa MalbHX O.ZJ. 30°. 

noruTO Cy KO.ZJ. OBHX nOMOHHHX TpoyrJIOBa CTpaHe, no 
npaBHJiy, KpaTKe, TO je norpe6HO npH Mepelhy yrJIOBa o6paTHTH 
HapO'IHTY naJK!bY Ha UeHTpHCalbe HHCTpyMeHTa H JHat:JaKa, a 6oJhe 
je onaJKaTH Ha eKcepe HJIH Hr JJe. 

PattyHalhe rpoyrnoBa no CHHycaoj reopeMH BprnH ce y 
rpHrOHOM. o6pacuy 6p. 13. 

AKa ce ca eKcneHTpHqHe craHHUe (s) He MO}f{e ona}f{aTH 
npaBaU Ha uearap rj. aKo ce yrao is (cJI. 25) He MOJKe aenocpe­
JJ.HO MepHTH. oana rpe6a jenHy o.n raqaKa A HJIH 8 (Kpajfhe raqKe 
ocHOBHUa a1 H a2) raKo IBa6parH .n:.a ce ca Jhe MOJKe ona}f{aTH HeKa 
rpHroHoMeTpHjci<a ra'!Ka Tm OJI.HOCHO .n:.a ce MOJKe H3MepHTH yrao w. 

Y OBOM C.Jiyttajy rpa2KeHH yrao is o.n.pe~yje ce Ha raj Ha'!HH 
UITO ce paqyHajy yrJIOBH l>s H 6, HaMMe: 

na je oH.a.a 

A 

• l:> c2 • 
sm Us = d Sin OJ 

l:o Tn 

~~--r-----------

z 
Cn. 26 

(I) 

(2) 

(3) 

2}. Tpa}f{eHH eKcuearpHUHTeT e o.n:.peljyje ce H3 rpoyr.lla y 
KaMe cy MepeHe .n.se crpaHe H 3axBaheHH yrao Tj. MepeHe cy 
crpaHe b H c H yrao a (cJI. 26). 
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PaqyHalhe yr.nosa {3 H y, Kao H crpaHe 
TpnroHOM. o6pacu.y 6p. 14 no t!JopxyJiaMa: 

!3 + Y ... go• - ~ 

a = e BpiiJH ce y npunor 31 

TPIIf. 061'. 
&I'OJ 14 

2 2 

tg ( {3 - Y ) = b - c · ctg ~ 
2 b+ c 2 

!3+y ~ - y 
!3=2- +-~ 

j3+y {3 - y 
y= - - - - -2 2 

e - a - b s~n a. = c s~n a.. 
sm !3 smy 

(4) 

(5) 

(6) 

(7) 

(8) 

AKo ce yrao is He Mo>Ke H3MepHTH Henocpe.n.Ho, oH.n.a rpe6a 
nocrynHTH Ha Ha~HH Hase.n.eH y nperxo.n.Hoj ra~KH. 

3. npH ona>Kalhy ca np030pa TOp!beBa e.neMeHTH eKc~eHTpH­
I.I,HTeTa Hajt:~eiiJhe ce o.n.pe~yjy no HaqHHY o.n.pe~HBalha HenpH­
crynHHX OTCTojalha, CXO.li.HO XaHceHOBOM 3a.n.arKy. nocrynaK je 
cJJe.n.eim: 6Hpa ce ocHOBH~a a, na ce Ha lheHHM KpajlhHM rattKaMa 
Mepe yrJIOBH {3,, l3s. Yz H Ys (c.n. 27). 

2 

CJI. 27 

OH.n.a ce yr JJOBH q> H '}I H eKc~eHTPHU:HTer e pa~yHa jy no 
CJJe.n.ehHM t!JopMy.naMa: 

sin Yz m "" -;---:-::-- --:-
z sin(f3z.+Yz) 

(9) 

sin Y s m = --:---:--=-=-
s sin (13s +Ys) 

(10) 

( 11) 

[73] 



UpBJIOf 32 

TPHr. O&P. 
6POJ 3 

(p+t ~goo_'~· 
2 2 

tg ( Cfl ; t} = ctg ( 45o + P. ~ tg ( Cfl ; ,l, ) 

i'+t cr-'v cp=--···+--
2 2 

cr+t cr-t ,1-'=2---2-

ms . (.l mz . e = a-.- · sm ~-' = a -.-- · sm j3 • 
smq> sm t 

(12) 

(13) 

(1 4) 

(15) 

(16) 

PaqyHalhe no OBHM cpopMy.JiaMa spum ce y TpHrOHOM. 
o6pacuy 6p. 3. 

AKo ce yrao is He MOlKe .HenocpellHO H3Mep~tTH, OHlla Tpe6a 
Ca eKCUeHTpHqHe CT3HHUe S OII31K3TH jeJI,HY 0)1. KpajlbHX TaqaKa 
OCHOBHUe, na H3MepHTH yrao rob HJIH Wa ( CJJ. 27). TaJI.a ce TpmKeHH 
yrao is onpeljyje noMohy yrJia 'l;, HaHMe: 

a) MepeH je yrao rob: is= wb + t 
b) , , , Wa: is=Wa+,lr-(180°-,-.(~s+Ys)) 

Me~yTHM, aKo ce ca eKcueHTpwme CTaHHUe He MOlKe ona-
lKaTH HH je,llHa OJ(, KpajlbHX TaqaKa OCHOBHUe, OH)I.3 Ce jeti.H3 0 )1. 

TaqaKa A wm B Mopa TaKo H3a6paTH JI,a ce ca lhe, ceM npasaua 
Ha z H s, MOlKe onaMani npasau joiii Ha HeKy TpHroHOMeTpHj ­
cKy TaqKy T11 Tj. 11.a ce MolKe H3MepHTH yrao w (cJJ. 28). 

l. . ~ . . , 

c~. 2s 

Ta11.a ce TpaMemi yrao is OJI.peljyie Ha je11.aH 011. osa JJ;Ba 
HaqHHa: 

a) II03H3Ta je CTpa:-ra dz 

sinoz=a;;sin((3+w) (17) (s. cpopM.(73.9)) 

£ • 180° - ( Oz + UJ + B + cp) ( 18) 



1 . e- d, E 
tg 2 ( B -it) == e + d; ctg 2 

1 1 
J= 2 (o+it) - 2 (o- it) 

is= 360° - it 

b) ll03HaTa je CTpaHa ds 

. ,;:, ms . 
sm u 5 = a- sm w 

ds 
(B. ¢opM. (73.10)) 

(19) 

(20) 

(21) 

(22) 

(23) 

(24) 

4. Y cJJyl!ajeBHMa Hase.n:emiM no.n: 3. eJieMeHTH eKcueHTPH· 
IU1TeTa Mory ce o.n:pe.z:t:HTH H Hal!MHOM npeceualha. TepeHCKH 
pa.rt:OBH Cy HCTH Tj . MepH Ce OCHOBHU.a a H yrJJOBH f3z, f3s, Yz H 
y s (en. 29). Pa qyHalhe eKcueHTPHI.J.I1TeTa e H yr JIOBa a 1, a.2 H a 3 

BpiiiH Ce y TpHrOHOM. o6pacuy 6p. 3 (MaWHHOM) llO CJie.z:t:efiHM 
¢opMynaMa: 

Cz= fgyz +fg f3z (25) 

Cs = tg Y s + tg f3s (26) 

Az = a tgyz {27) 

Bz-atg~z (28) 

As =a tg y s (29) 

Bs =a tg f3s (30) 

Az 3 Xz- - ( 1) 
Cz 

a - Xz = Bz (32) 
Cz 

(33) 

Bs a - X5 = -
Cs 

Dpo6a: Xz+ (a - xz) - a; Xs+(a-x5 ) = a 

Yz= (a- Xz) ·tg Yz = .l"z tg i3 z 

Ys = (a - Xs) • tg Ys = Xs tg!3s 

Ay ~Yz -Y s 

AX= Xz - Xs 

z A p tgv5 =­
.Cu 

Cn. 29 

(34) 

(35) 

(36) 

(37) 

(38) 

[73] 

ER£MEHTII EKC· 
IIEHTPMIIIITETA 
- nPECEIIAibUI 
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npo6a: 

t (45° + vz) - ~ X+ ~ Y 
g s A.x-Lly 

Lly Llx 
e - - .--z ~ --z 

Sin V 5 COSVs 

a 1 = 1 80~ - (Ys + ~s) 

(at"+ 02 + <Xa) + (Yz+ !3s) = 360°. 

(39) 

(40) 

(41) 

(42) 

(43) 

ABE DCHOBMIIE 5. KaAa Ce e.neMeHTH 33 CBOqelbe Ha geHTap Ollpeljyjy H3tiH· 
HOM O.ll.peljHB3lba HenpHCTYllHHX OTCTOjalba (Tal!Ka3 OB. 3 'IJI.) H.-1II 
npecel."lalbeM (ral!Ka 4. OB. ttJI.) yseK Hx rpe6a o.npeljusarH, pa.n.R 
Heonxo.n,He KOHrpo.ne, ca .nse ocHOBHUe. nornro ce npH OBOM 3a 
eKCUeHTpHUHTeT e H yrao i A06Hjajy no ABe BpeAHOCTH, TO ce 
aa .rr.e<}lHHRTHBHY spe.IIHOCT Y3HMa npocr a 8pHTMent4K8 cpeJUIHa, 
HO pa3JJHKa H3Meljy noje.li,HHHX Bpe)l.HOCTll He CMe 6HTH Befia: 

a) O.Il M3KCHM3JIHHX p83JlliK3 llOBeHaHHX 38 1/ 3 H Hase.n.e · 
HHX y T8tiKH 1 OBOf 'IJI3Ha, 3KO Ce eJJeMeHTH O.ll,peljyjy H3 )l.Ba 
rpoyrJia y KOjMMa cy MepeHe .rr.se crpaHe H 3axsaheHH yrao; 

b) o.n 7 em. aKo ce eneMeHTH o.n.pe~yjy no jeJlHOM OJL 
HalJHHa HaBe.ll,eHHX y TaiiKaMa 3. H 4. OBOr tiJiaHa. 

6. Mo:>Ke ce .rr.ecHTH .IIa repeHcKe npHJIHKe oHeMory hasajy 
Mepelbe OCHOBHU3 O.llHOCHO npHMeHy je.li,HOr 0)1. rope HaBe)l.eHHX 
Ha<JHHa 38 csoljelbe Ha l."leHrap. Oso je ttecr cnyqaj y rpa.rr.osHMa 
ca ycKHM yJIHI."laMa H y myMcKHM KoMnJJeKCHM8. Y raKBHM CJJY· 
qajeBHM8 eJH~MeHTH Ce Mary O.ll,pe.ll.HTH H8 H8l!liH npe)l.BHijeH 3a 
OApeljHB8lbe BHCHHa CHrHaJI8 HH.li.HpeKTHHM MepelbeM. 0B8j je: 
H3lJHH HaBe)l.eH y qJI, 77 (4. CJtyqaj). 

4naH 74. 

caoT>Ett.E HA nonpasKe aa csoljeJDe Ha l."leHrap npasaua ona:>Ka HHX ca 
~M~~:~::::· eKCI."leHTpH'JHe CT3HHJJ;e pa4yHajy Ce y TpHrOHOM. o6pacuy 6p. 4. 
~~ "E"K"CEIIEH· OaHaKe Koje ce ynorpe6Jhasajy npu osoM pa<JyHalby Hase-
CTAHKIIE .Jl:eHe cy y lJJI. 31. 

Upnnor 33 

TPKT. II&P. 
iPIIJ.C 

n onpasKe ce pat~yHajy no ¢opMyJJ~: 

. ~ e . . 
smu= dsmt (I) 

rAe cy : 

d- orcr oja!he O.IJ. ueHrpa (z) .n.o onall<aHe raqKe; 

i- yrao 38 KOjH Tpe6a OKpeHyrH, y CMHCJJY Ka33JbKe Ha 
cary, eKCUeHTpHUHTeT e .n:a DOKJJOllH npaBal."l Ha .li,OTH4HY T34KY 
(cJI. 30). 

B •• Brglinzuo:gsbesfimmungeo I Teil vom 1 Juni 1 ~31 zu den Anwei sungen VIII, IX 
und X far aas Verfahren bei K at asferneume<suugen• Anlage 16 zu M 65. 



PaJJ.H o6pa3osalba yrJiosa i norpe6Ho je ona}{{aue npaaue 
(a) csecTH ua npasau. Ka ueHtpy Kao ua HYJJTH npaaau rj. 

i0 = (al0 - (a)z = (a)0 + (360°- (a)z) 

i 1 = (a)1 - (a)z- (a)1 +(3600- (a)z) 
HT,IJ.. 

c ... 30 

Ta4HOCT o6pa30Bal:ba yr JJosa i KOHTpOJJHWe ce 36HpoM. 

[i] = [(a l]- (a)z · n = [(a)] + (36011
- (a)z) • n 

rAe je n 6poj npasaua. 
KourpoJJa ce apwH ue ca:rvro 3a MI:!Hyre H ceKyH.zte uero H 

3a cTeneue. 
fl OlllTO Ce yr JJOBH f paqyuajy Ha UeJie Ce~<yu)I.e, OHJ(a KOJl 

<>6pa30Bafha OBHX yrJJOBa y Mpe}{{H 2. H 3. pe.n.a Tpe6a npeTXO.ZJ.HO 
ona}KaHe npasue (a) ra~<o~e saoKpyrJJHTH ua lle.tle ceKyHAe. Ose 
ce 330KpyrJbeHe Bpe.ztHOCTH HCITHCyjy H3H3.ZJ. npaBHX spe.ztHOCTH 
(s. npHJJor 33). 

<t>opMyJJa (7 4. I) MO}Ke ce 3aMeHHTH cnenehoM: 

011 ~ p'' ~ sin i 
d 

(n~e je p" = 206265) H ro: 

Y Mpe}{{H 2. peJ(a, aKO je a< l!O (r peWKa L. 0,"005) 

3. e 1 
L. 0,"05) , 

" " " d< 88 ~ 

4. 
e 1 

( L. 0,"5) 
" ~ " d<4T , 

(2) 

(74) 
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TPHr. O&P. 
6POJ 4a 

nonpaBKe o ce paqyHajy Ha: 

0,"01 y Mpe)l{H 2. pena, 

0,"1 " » 3. , 
1" 

" " 
4. 

" 
OpanuH cBe.ll.eHH Ha ueHTap ,n:o6ujajy ce Ka.ll.a ce nonpaBKe 

8 )I.0Jl3.ll.Y 0IT3)!{3HHM npaBUHM3 Tj. 

a0 = (a)0 + (\ 

a1 = (a)1 + o1 

HTJl:. 

TaLJHOCT o6pa3oBalha cBeJleHHX npaBaua KOHTpOJJmiie ce 
36HpOM: 

[(a)]- (a)z =[a]- [o] 

Pa)lH KOHTpone nonpaBKe 8 yBeK Tpe6a patiyHaTH Ha .ll.Ba 
H3l..JHHa: JJOrapMTMHMa lf M3lllHHOM (B. ITpHJJOr 33). 

4JI3H 75. 

cuoT>EibE HA PaLJyHaJhe nonpaBaKa o KO.ll cBo~elha Ha ueHrap npaBau.a 
l&EHTAP nPABA· 
JlA ODAIKAHKX OIT32K3HHX Ha eKCU,eHTpHt13H CHTH3Jl BplllH Ce y TpHrOHOM. 
HA EKCIIEHTPM· o6pacuy 6p. 4a. 
'IAH CHrHAJI 

npnnor 34 

c 

d, 

1. 03H3Ke: 

Tc - TaLJKa Ha LJHjH je CHrHaJJ BH3HpaHo; 

Tk - TaLJKa ca Koje je BH3HpaHo; 

de - OTCTOjalhe H3Me~y Tk H cHrHaJJa OJlHOCHO crpaHa CTk 
( C.!l. 3 L); 

dz- OTCTojalbe H3Mefjy T3l..JKe Tk H ueHrpa O.ll.HOCHO CTpaHa 
Z h (cJI. 31): 

z 

d, 
d, 

""' + 

r~ 
'- T~ I 

C.11. 31 

de 

Ocrane 03HaKe Koje ce npH· 
Melhyjy KOJl OBOr paqyHalba Ha­
BeJJ:eHe cy y LJJJ. 31 . 

2. Ko.n: paqyHalba norrpaBaKa 
Tpe6a pa3JJHKOB3TH .li.B3 CJ1yHaja 

1. cJJyqaj. Jl.aTo je: e, dz, ic 
HJJH e, de, iz . 

Y OBOM CJiyqajy TIOllp3BKe 
ce paqyaajy no 4JopMyJiaMa: 

. o e . . 
srn = dz Sin lc (1) 

HJIH 

. o e . . 
sm =de sm lz (2) 



Ose cpopMy.~e Mary ce 3aMeHHTH cJJe,n.ehHM: 

c" = p" !._ sin i 
dz c 

(3) 

(4) 

E TO: 

y Mpe>KH 2. pena, aKo je ~< 1~0 (rpeun<a L 0,''005) 

y Mpe>KH 3. pe.n.a, aKo je ~ < 
8
1
8 

( rpernKa L 0,''05) 

» " 
4. 

" 
L. 0,"5) 

2. CJJY'Iaj . .LJ.aTO je: e, dz, iz HJJH e, de, ie. 

Y osoM cnyqajy nonpaBKe () ce pa'-!yHajy no <}>opMynaMa: 

!'> e . . 
tg u = d . • SJ n lz 

X- e COS lz 
(5) 

H:lH 
e 

tg 8 = . sinic 
de - e cos lc 

(6) 

Ose cpopMyJJe 3aMeH>yjy ce cJienehHM : 

o" ~ p" e . . sin iz 
dz- e cos l z 

(7) 

o" = p" e . ·Sin ic 
de - e cos lc 

(8) 

H TO : 

y Mpe>KH 2. pe.n.a, aKo je -d e~-. < 24
1 
0 (rpernKa L 0,"005) TPIIT. ' '" - e cos t - ''oJ ..., 

3. e 1 
( s 0,' '05) 

" " " " , ~--- <-- , 
d -e cos i 111 

4. e 1 
( L. 0;"5) , " " • " 

-----<--
" d - e cos i 52 

3. lla 6H ce npaBH•1HO onpe.n.11o 3HaK nonpaBI<e, Tpe6a 
yr.10Be iz H ic yseK pa'IyHaTH OBaKO: 

a) yrao iz paqyaa ce OJlY3HMalbeM npasua Ha TatJKY Tk o.n. 
O.l npaBUa Ha CHfHaJI Tj. 

iz- ac-ak (9) 

b) yrao ic paqyna ce O.li.Y3HMaH>eM npasaua Ha ueHTap o.n. 
npasaua Ha Ta'IKY Tk Tj. 

ic= (a)~:-(a)z (10) 

[75] 
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T,, 

PA'IYIIAIIoE B M· 
CIIIICIIIX 
PA3JIIIKA OAPf· 
UIIIUI TP._ 
ro 110 ME­
TIIIIJCKIIM 
IIIIIUMAHOM 

flpunor 35 

4. AKo Ha ra'lKY Tk HHje ona}f(aH npasau HH ca z HH ca 
c aJIH je ca ueHTpa (z) HJJH cHrHana (c) ona)f(aH npasau Ha 
HeKy JJ.pyry TpHroHoMeTpHjCKY TallKY Tn, oH..na ce yrJIOBH iz H ic 
O,ll.pe~yjy OOMOHJ ,li.HpeKUHOHHX yr JIOBa, H3HMe : 

r.n;e cy: 

(B. CJJ. 32) 

• c k 
lz a:Vz- Vz 

• k 8 
lc = v c- Vc 

z ·• ·· ,n + v c = V c Oz 

C.o:. 32 

(11) 

(12) 

(13) 

(14) 

DpH ynoTpe6H cpopMyna (75.11) H (75.12) 3HaK nonpaBI<e 
b o.n;rosapahe 3HaKy c~myca yr JJa i. 

Pa.n;H KOHTpone nonpasKe a Tpe6a yseK pa'lyHaTH Ha ,a:Ba 
H34HHa: JiorapHTMHMa H MalllHHOM (B. npHJJOf 34). 

D . Pa'tyHaJtJe sucuHc~vux paJ.;zuka 

4JJaH 76 

Pa'lyHaH>e BHCHHCKHX pa3.1HKa O)l.pe~eHHX TpHrOHOMeTpHj­
CKHM HHBeJlM3HOM BplllH Ce y TpHfOHOJd. o6pacuy 6p. 28. 

1. Ko.n; pa<JyHalha o6ocTpaHo ozr.pe~eHHX BHCHHCI<Hx pa3JIHII:a 
npHMeH>yje ce cJie)l.e1iH nocTynal<. 
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.; ' ?~"<yHajy ce BHCHHCKe pa3JIHKe: 

.:.. H'a- O.lpe~eHa MepellieM 3eHHTHor orcrojal-ba y ratti<H Ta TPIIr.oliP.IiP. 
1 

I • {1-kd2 

~Ha=d·ctgza+la-h+ - 2- )-, (1) 

...). H' a - o.J.pe~eHa MepellieM 3eHHTHOr orcrojal-ba y ratiKH Tb 

A H ' d . l ( 1 - k ) d2 
u b = • ctg Zb + lb - a+ - 2- T (2) 

.~· npe.II IbHM q>opMyJiaMa ycBojeHe cy 03HaKe: 

d - orcrojatbe H3Me~y TatiaKa Ta H Tb (.LI.y>KHHa crpaHe Ta To) 
::- 3eHHTHO orcrojal-be; 
i- BHCHH3 HHCrpyMeHT3 (B. '!JI. 30); 
l - BHCHH3 CHfH3JI3 (B. 'IJI. 30); 
k- Koeqnm,HjeHar pecppaKUHje; 
T - cpe.JI.lliH IIOJiynpe'!HHK I<pHBHHe (B. '!Jl. 46). 

J1HJI.eKCH a H b 03Ha'lasajy Ha Kojy ce ratiKY (Ta HJIH Tb) 
SrtCHHe (HHCTpyMeHT3 H CHrHaJJa) H 3eHHTHO OTCTOjalbe OJI.HOCe. 

K (
l-k)d2 

• • 3 opeKUHOHH tiJJaH - 2- r KOJH H3pa>Kasa YTHU3J eM-

.bHHe KpHBHHe H pecppaKUHje y3HMa ce H3 Ta6JJHUe XXIV 3a apry­
~teHar d O.l!HOCHO JIOf3pHT3M d. 

Pa3JJHKa H3Me~y ancOJ1YTHHX spe.n:HOCTH tl H'a H tl H'o rj. 

W = I tl H' af - I!!. H' b/ 
wopa 611rH y rpaHHUaMa li.03BO.TheHHX orcrynalba. 

)lo3Bo.TheHa orcryrral-ba HaBe.II.eHa cy y Ta6JJHUH XXVI. 
b) AKo pa31]HKa w He npe.na3H .II.03BOJbeHo orcrynalbe, 

OH.II.a ce, pali.H KOHrpo.JJe, paqyHa pa3JJHKa tl H"a· Osa ce paqyHa 
no cpopMyJJH: 

A H" d tg ( Zb - Za ) ia - io la- [0 
u a= • - 2- +-2-+-2- (3) 

OpH osoM, y rpaHHUaMa ra'IHOCTH paqyHal-ba, Mopa 6Hru: 

tJ. H" a = tl H' a + ~- A H' b) ( 4) 

Tj. pa3JJHK3 flff" a rpe6a .II.3 je je.II,H3K3 apHTMeTHt.JKOj cpeJI.HHH 
H3 pa3JJHKa A H'a H - tl H'b· 

c) AKo pa3JIHKe tl H'a,- tl H'b H !!.H"a 33JI.OBOJbaBajy cpop­
MYJJY (76.4), OHJI.a ce patiyHa .n:ecpHHHTHBHa pH3JIJu<a: 

r.II.e je 

tlH a = tl H" a + tl tf . tf m 
r 

Hm~ Ha~ H •. 

(5) 

KopeKUHOHH 'IJJaH tl.H · Hm J3HMa ce H~ Ta6JJHUe XXV 3a 
r 

~pryMeHTe 6. H"a H Hm· OpH OBOM cpe.II.lha arrconyTH3 BHCHHa 
Hm, Kojy je .zr,oBOJbHO 3H3TH Ha .:±: 100 m, O.ll.peljyje ce npeMa 
KapTH pa3Mepe 1:100 000 HJJH H3 npeTXOJI.HOf (rpy6o IIpH6JJH­
if(HOr) paiJyHalba ancoJiyTHHX BHCHHa rat.Jar<a Ta 11 T b. 

[76] 8 
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OAPEToMBAII>E 
BMCMMA 
CMCHAIIA 
IIHAIPEKTHMM 
MEPEII>EM 

Tipunor 36 
TPMr. OliP. 
liP.21a 

1. CAYqAJ 

3Har< KopeKUHOHor I:JJiaHa A H • Hm o.rr.roaapa 3HaKy pa3J111l<e 
A H"a· r 

2. Je.n.aocrpaao o.rr.pe~eae BHCHHCKe pasJJHKe paqyHajy ce 
no <PopMyJJaMa: 

(6) 

A H b = A H' 11 + A H · H m • ( 7) 
r 

Pa)lH Koarpone, cse je.rr.aocrpaao o.rr.pe~eae BHCHHCKe pa3-
JJHKe tpe6a pai:JyHaTH Ha ,!I.B3 H3'IHH3: JIOrapHTMHMa H M3lllHHOM. 

3. 3a patJyHatbe BHCHHCKHX pa3JJHK3 HMajy Ce ynotpe6HTH: 
a) JJOrapwraMcKe ra6nm~e ca 5 Mecra, I<a.zr.a ce pa4yaa 

JJOrapHT3MCKHM nyteM; 
b) TaOJlHU.e npwpo,!I.HHX speJiaocm rpwroaoMetpHjci<HX <Pya­

KUHja ca 5 .zr.eUHMaJia. Ka,!l.a ce pa4yHa M3ll1HHOM. 

4naa 77. 

Ka.zr.a ce BHCHHa CHrHaJia He MO)Ke o.zr.pe.zr.HtH .zr.wpei<THHM 
· MepeH>eM ('III. 30), oHn.a ce o.n:pe~yje HHllHpel{'mo. K o.n. MH,!I.H­
peKrHor OJlpe~xmalha nocroje, yrnaBHOM, qenipH cnyqaja. 

1. CJiyqaj. Y 6JJH3HHH TatJKe MO)Ke ce H3MepHTH OCHOBHU3 
A B =a H npojeKUHja BMsypae Ta1JKe no.zr.y.zr.apa ce ca ueHtpOM. 

To je I:JeCT CJiyqaj KO,!I. CHrHaJJa Ha )lpBehy, K3.1I.3 BH3ypHa 
ratJKa T (cJI. 33) H cpeJJ.Hlllte Kpcra ype3aaor aa roplboj noap­
lllHHH Ha.zr.3eMHe 6enere (uenrap z) JJe)Ke y j eJJ.HOj aeptHKaJIH H 
,!1.3 ce ca KpajfuHX T31.J3K3 H3a6paHe OCHOBHUe o6e T3T.!Ke MOry 

CJt. 33 

T 
_,,-,'f - -- f ----

... - I I 

I 
/ 

/ 
/ 

/ ' I ! 

r. 

BH3HparH. Ta.zr.a ce aa raT.IKaMa A H B Mepe xopHSOHtaJJHH 
yrJJoBa (3 H y H BepTHKa.mm yrJJOBH a1, a 2, a3 H a.~,. (cJJ. 33). DpH 
OBOM BeptHK3JlHH yrJIOBH H3H3,!1. XOpH30HT3 (a1 H a 8) CMarpajy 
Ce fi03HTHBHHM, a BepTHJ:<3JlHH yrJIOBH HCTIO,!I. XOpH30HT3 (a2 H ai) 
CM3Tpajy Ce HeraTHBHHM. 



c:: Tipen:o;rHo H3 TpoyrJJa A' T' B' o.npe.rr.e CTpaHe 
Ce TpaiKeHa BHCHH3 CHfH3JJ3 [ 110 QJOpMyJJaMa: 

(1) 

l" = l' b - l" b = ctg cr.2 - ctg ex!. (2) 

_.:._~:o pa 3,1!1Ka H3Me~y l' H l" He npeJJa3H 10 em, oHn:a ce 
- · .: :: ; :::iETliBHY spen:HOCT BHCHHe l y311Ma npocra apHrMeTIP·IKa 
::- -:.:;: ::;: rj . 

l' + /" 
l= - 2-. (3) 

OcHOBHIJ.a AB =a MepH ce rpH nyra, a yrJIOBH (xopH30H-
::;I H BepntK3JJHH) y llB3 rHpyca. 

Pa'lyHalba ce Bpwe: 
a) crpaHa b 11 c y rpHrOHOM. o6pacrw 6p. 13: 
b) BHCI'IHe CHrHaJJa l y TpHrOHOM. o6pacuy 6p. 28a (B. npH­

. :_;_ 36). 

BMCMHA 
CMrHAllA 

115· 

2. cnyqaj. Y 6ml3HHH T3GI<e MO.>Ke ce H3MepHTH OCHOBHU3 
= -~n npojei<U.Hja BH3ypHe rattKe He rro.n:y.rr.apa ce ca ueHrpoM 
C.:HOCHO Ca T3GKO.M y O.!lHOCY Ha KOjy ce o.zr.pe~yje BHCHH3. 
T J je cJiyqaj KO.n: cHmana Ha .apaehy, Kapa je ra 1.JKa o6eJie>r<eHa 
c ~CUeHTpH'IHO HJJH KO.Il. UpKBeHHX TOptbeBa, Ka.zr.a je 110Tpe6HO 
.J~pe,nHTI1 aepTHK3JIHO OTCTOjalbe H3Me~y penepa reoMeTpHjCKOr 
HHBeJJM3H3 yca~eHOf y 3H.ZJ: TOplha H BH3ypHe T3'lKe (Bpxa KpCT3, 
qezume ja6yKe H3t1 0.ZJ: KpCT3 HT.II..) rj. H3Meljy T3'13K3 KOje HliCY 
y je.rr.Hoj nepmKam-r. 

2. CJIY'IAJ 

T 
. - 1[· -- -- ----~----r· --.. --... ,;' 4 

, .,.. ' I 

~--· / i r. 

A~---·-····· · ··· · ···· ;: __ / ___ rr··J·
1

·-: ~-,, ~--~f] I f" 1 
Ill --------~' ~..!... ____ _; ___ - - - : - -- . ._ 

-- <:F - f I ~ : - ,..,..o~:=r~ ' , rb 
I B -- :.J_ ---~--- - - ~ - - - -- ~ -- - -- - -- -

A f."::.::--1-· - -- ------ - - _b:_ ------1,.--------T~?-___ _,;, T 
.. I - ---Y__ l tii.J _/ -
!' ------ - ti0. -- :-·1 --- •"'' - -,-; • 

,.. t - - ----- , t~ ... ~- ... - c ; 
A ~-.. z- -- - -- -- o" "tiB· I 

eo ---~ --1 y'r- --- -------------l __ I 

---------- ~~-=---:c~:.;.<\z· 
--------.1-.l>--z 

B. 
C.l!. 34 

Y oBOM cJiyqajy rpe6a H3MepHrH; a) ocHOBHUY A B- a 
b) xopH30IITaJJHe ynxose 13', y', i3'' H y", c) seprHKaJJHe yrJioBe 
c~1 , a;2 , a 3 , H CX;~, {CJI. 34). 

[77] 
8* 



116 

BMCIHA 
CMrMAftA 

3. CIIY'IAJ 

noillTO ce H3 rpoyrJJOBa A'T'B' H A''Z"B" OJI.pe,lle CTpaHe 
b', c', b'' H c'' paqyHa ce /: 

(4) 

(5) 

l' = l' a - l" a = b' tg a 1 - b"tg a 2 

l" = l' b - l" b ~ c'tg a 8 - - c"tg a _. 

l' + l" 
l =- 2- (<PopMyJJa (77.3)) 

3. cnyqaj. npojeKuHja cHrHaJJa no.rr.y.rr.apa ce ca u eHrpoM 
ra~IKe, a.rm repeHcKe npHJJHKe oHeMoryhasajy .rr.a ce H3a6epe ocHo­
BHUa H .rr.a ce o6pa3yje rpoyrao pa)l.H o)l.pel)Hsalba orcrojatba 
H3Meljy KpajlbHX TaqaKa OCHOBHUe H IIpojeKU!ije CHrHaJJa. 

To je qecr c.nyqaj y rpaJI.OBHMa, rJI.e ycKe ynHue HJJH cysHille 
MaJJH rprosH oHeMoryhasajy o6pa3osalhe noMeHyror rpoyrJJa. 
Y osoM cnyqajy rpe6a H3a6paTH )l.Be raqKe A H B raKO JI.a 
lbHXOBe npojeKUHje H npojeKUHja CHrHa.na JJe)l{e Ha je)l.HOj npaBH. 
PaJI.H OJI.pei)HBafba sepTHKanHor orcrojalba TZ rpe6a H3MepHTH; 
orcrojaH:.e H3Mei)y Ta'-laKa A H B H seprnKaJJHe yr nose flt, a 2 , a 3 , 

H a" ( CJJ. 35) 

T ..,. .. . -- ------ -------
........ / I 

,--- / I 
., ""' ' I - , I 

' I 

l r; 
I 
: 1\ 
' . 
' 

a.,-·-------------------- --------- (]_-- -- - -- -- ------

, "' I ~- - 1", ' r·· 
~, Z: r· B ·- -- ----- -~---------- ---- ---r·--

I ---- .. _ ":,, ·z • . 
t : - - - .... ::.:: .. +--------- - ----- .. - --
~ d I • I 

A
.---- -------- -- - -- --- ------ -_.,~.. ______ (_! __ _ __ ..Jz· 

. B' 

Cn. 3~ 

T pa>Ketw BHCHH a cHrHaJJa l pa4yHa ce no <PopMynaMa: 

rJI.e je 

I'= l'a -l"a = (a+ d)tg a1 - (a -t- d) tg o:2 (6) 

l" = l' 0 -!'' b = d · tg a 8 - d- tg a-~; 

a 
d=---- - -Q - 1, 

l' + l" 
l =--

2 
(77.3) 



4. cnyqaj. npojeKUHja cHrHaJJa He no.rr.y.rr.apa ce ca ueHrpoM 
TaLJ:Ke HJJH penepoM H TepeHcKe npHJJHKe oHeMoryhaBajy .rr.a ce 
H3a6epe ocHOBHUa H .rr.a ce o6pa3yje Tpoyrao pa.rr.n o.npeljHBatba 
OTCTOjatba H3Me}jy KpajtbHX TaLJ:aKa OCHOBHUe H npojeKUHje CHfHa­
.,13 O)I.HOCHO UeHTpa. 

Y OBOM CJiyttajy, CeM Mepetba HaBe)I.eHHX y npeTXO)I.HOM 
C . .1yqajy, il0Tpe6HO je o.z:r.peli.HTH jorn H BHCHHCKY pa3JJHKY h 
H3Meijy o6pTHHX oca .n.yp6HHa y TaLJ:KaMa A H B (cJI. 36). Osa 
ce pa3JJHI<a CMaTpa : 

a) no3HTHBHOM ( + ), aKo je HB > HA; 
b) ueraTHBHOM ( - ), .. HB < ffA, 

r.ne cy HA H HB ancoJJyTHe BHCime o6pTHHX oca .rr.yp6HHa y 
TaLJ:KaMa A H B. 

~---c -----. 

Cn. 36 

AKo je pa3JHii<a h no3HaTa, ou.n.a ce Tpa)KeHa BHCHHa cHr­
HaJia, no.rr. ycJIOBOM .n.a Ta'-II<e A, B . Z H T Jie)Ke y 
j e .U H 0 j Be p T H K a Jl H 0 j p a B H H, MO)Ke CpaLJ:yH3TH llO 
cpopMyJiaMa: 

rae cy: 

L'= l'a - l"a = (a+g) tg a1 - (a + d)tg ~ (8) 

(9) 

l' + i" 
l = - 2-

d = fz - a tg a2 

tg a 2 - tg a-! 

h - a tg a 1 

g = tg Ct1 - 1g u;· 

(cpopMyJJa (77.3)) 

[771 
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EKCI.{eHTpHU:l1TCT e OUHOCHO xopH30HTaJIHO OTCTOjal-be H3Me~y 
T343Ka T H Z (B. 4JI. 73) o.n.pe.n.Hhe ce, y OBOM CJJyo.wjy, K30 
pa3JJHKa OTCTOjal-ba g H d Tj. 

e=g - d (10) 

MeljyrHM, aKo u:earap Z He JJe)fm y HCTOj seprHKaJIHOj 
paBHH y Kojoj ce Ha.'la3e TaiJI<e A, B H T oH.rr.a, pa.n:H O.ll.pe~HBal-ba 
BHCHHe CHfHaJia, Tpe6a jOill H3MepHTH XOpH30HT3JIHe yr JJOBe Wa 

H wb (c.1. 37). 

c ••. 37 

Tpa.>KeHa BHCHHa CHrHa.lla O,ll,pe.n.nhe ce OBaKO: 

l ' l' 1,, ( ) 1 sin wb t 
= a - a = a+ g g a:1- asin(wb - w;;j . g Ct2 ( 11) 

( 12) 

rAe je : 

(13) 

0HJI.a je: 

l' + l" 
l =-2-. (cpopMyJia (77.3)) 

EI<CU:eHTpHU.HTeT e (B. 4Jl. 73) pa'IyHa ce, y OBOM CJiyqajy 
no cpopMyJm: 

J( sin Wa sin cob} 2 . ( sin Wa coswb 12 
e = a - -r g-a-----~· · sin {cob- wa) . sin ( wb- wa) 

(13) 

Ko,n: CBHX Hase,n:eUHX cnyqajesa OCHOBHU.e O.ll.HOCHO OTCTO­
jal-ba tt3Me~y Ta'!aKa A H B Mepe ce TPH nyra npHJI.p>fcasajyhH 
ce np11 oBoM nocTynKa Hase.n:eHor y 4.11. 32. BepTHI<aJIHH H xopH-
30HTanHH yrJioBH Mepe ce y .n:sa mpyca. 

PattyHai-ha ce spme: 

a) CTpaHe b H C (1 H 2 C•1Y43j) y TpHrOHOM. o6pacuy 6p. 13: 

b) BHCHHCKe pa3JJHKe h ( 4 cnyqaj) y TpHfOHOM. o6pacu:y 6p. 28: 

c) OTCTOjafua d 11 g H BHCHHe CHfHaJJa l y TpHfOHOM. o6p· 
cuy 6p. 28a (B- np1-wor 36). 



V OIIEJbAK. 

J13paBHalbe iiipuzoHo.uempujcke .-upe:JKe 

4JiaH 78. 

YhpaBHalhe rpHrOHOMeTpHjCKe MpeJKe BplilH ce y IJ.H.'bJ: 
a) ol!,pe~HBau"a HajseposaTHHjHx spe.rr.HOCTH 3a cse e.1eMeHre 

TpaHryJiaiJ.Hje (npasQe, yr JIOBe, JJ.HpeKIJ.HOHe yr;rose, JJ.YJKHHe crpaHa, 
KOOp}I.HHaTe) 11 

b) OIJ.eHe T3'IHOCTH H3BpilleHHX Mepelba. 

i'l3paBH31-be ce Bpllm, ITO ITpaBHJJJ, H3l!HHOM HajMa!hHX 
KB3JJ.para, 3Jai Ce MOfJ ITpHMelbHBaTH H JJ.pyrH H3l!HHH, C3MO IIO.IJ: 
yc.1osoM l!,a rrorrpasKe sa onaJKaHe rrpasQe He 6y.rr.y Behe on 
OHHX KOje CJ onpefjeHe J l!.n. 10 OBOf ITpaBHJIHHK3. 

noiUTO Ce rpHrOHOMeTpHjCKe T31!Ke Mpe>Ke CBHX peJJ.OBa, 
ceM 1. pe}I.a, o.rr.peljyjy fOTOBO HCKJhJilHBO ITpeceualbeM, TO j e 
HajiJ.eJJHCXO.IJ:Hlfje cMarparH H3BprneHa Mepelha Kao rrocpe)l.Ha 
!>tepelha, re H3pasHaBaTH J<oop,n:HHare rat:JaKa no Hat:JHHY rrocpeA­
HHX Mepelba. 

:VI3paaHalhe no HalJHHY ycJIOBHHX Mepelha npHMelhyje ce 
C3MO y H3y3eTHHM cnytiajeBHMa, yrnaBHOM K3l(3 MpeJKa HlOKer 
pell.a H3JJa3H H3 OKBHpa MpeJKe mnner pe.rr.a. TaKBHX cJJyqajesa 
HMa y rpaHHilHOM nojacy, r.rr.e ce qecro .rr.eiiJasa ,1!,3 Mpe}l{a 1 
pe.n:a He o6yxsara y nornyHOCTH Mpe}l{y 2. pena, Mpe}Ka 2. pe.n:a­
Mpe}l{y 3. pe,n:a HT,ll.. Y OBH.M CJiyllajeBHMa je UeJIH.CXO)l.HO, Ca 
rne.zr.HIIJTa yiiJre.n:e y 6pojy paqyHCKHX onepanHja, .zr.a ce .lLeo 

!>ipe~ IDP9JJiJg 119 JW'Ji111J JfJlDlHllJl ,WtP~It>§. nvn {)fl{)M ·T{leGil 
HM3Tii y BH.ny .n.a he H3p3BHalbe ITO H3l!HHJ JCJIOBHHX Mepelba 
HMaTH npeHMyhcrso ncnpe.n. H3paBHalha no HRLIHHY nocpe.n.HHX 
Mepelba caMo y CJryqa jy: 

. a) aKO je Mpe)J{a, ITO CBOjOj KOHqH:!rypaiJ.HjH, je.1LHOCTaBH3 
TJ. 'IHHH CI<JIOn Tpoyr JlOBa 6e3 HJIH Ca M3JIO .1LHjarOH3JlHHX Be3a 
(B. lJJl. 80 T3IJ. 2 nOJI. c); 

b) aKo y Mpe)I{H He nocroje ycJJOBHe j e.n.HalJHHe JI.HpeKUH­
OHHX yrJIOBa H K00p.ll.HH3Ta (B. l!Jl. 81 TatJ. 3). 

¥i3pasHatbe no HalJHHY ycJJoBHHX Mepelha MO)I{e ce aprnHTH 
HJJH Ha enHrrCOH.ll.Y HJlH y paBHH. Mpe}l{a 2. pe.n.a, 3a 1111je ce 
ral!Ke pattyHajy H reorpa¢cl<e H npaBoyrJJe KOOPJl.HHare, MOJKe ce 
H3paBH3B3TH HJJH Ha eJJHIICOH.ll.Y HJIH y paBHH; Mpe}l{a 3 H 4 peJI.a 
HMa Ce H3paBHaB3TH C3MO y paBHH. 

A. J13paBHalbe uo HallUHY ycllOBHUX .uepelba (Ha eAuiJ.couav) 

4miH 79. 

OpH H3p3BHalby no H3lJHHJ JCJIOBHHX Mepelba, 3KO ce OBO 
BplllH Ha enHnCOH.lLY, rpe6a ce ITPHJI.p}KaBarH cne.n:eher nocTynKa. 

. 1. npBO Ce C3CT3BJh3 y npOH3BOJbHOj 3JlH nOBOJhHO H3a6pa­
HOJ pa3MepH Cl<HIJ.a Mpe)I{e. Ha CKHIJ.H ce HyMepHwy CBH OITaJKaHH 
llp3Bll.H pel!,OM Kp03 ~eJJy MpeJKy. ,lJ.are" T3'-1Ke MOpajy 6HTH 
noll.syqeHe. ,D,are" crpaHe rpe6a H3Bytm .11..e6eJJHM JIHHHjaMa. 
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llp11nor 37. 

YfiOSIIA llEPE­
It.A (IIA ERIID· 
CtiiAY) 

2. HaKOH HspaJJ.e CKHIJ,e npHCTyn3 ce npeTXOJl.HHM paqy­
l:hHM3. 

a) H3 Henocpe.IIHHX pe3yJITara Mepel:ha paqyH3jy ce npH-
6JJHiKHe JJ.YiKHHe crpaH3. Pa'lyHal:he ce apwH y rpHrOHOM. o6p3cu.y 
6p. 13 JJOr3pMr3MCKHM ra6JHiiJ,3Ma ca 5 MeCT3. 

b) Csu e~<cueHrpH'IHO onaiK3HH np3BUH csoJI.e ce Ha ueHrap 
o)l.rOB3p3jytmx CT3HHua OJl.HOCHO cHrHana. PaqyH3.EDa ce spwe y 
tpHrOHOM. o6paCIJ,HMa 6p. 4 H 4~. 

c) npasu.H cse.neHH Ha ueHrap ynHcyjy ce pe.noM K3I<O cy 
HyMepHcaHH H3 ·cKHU.H y ra6JJHUY "OnaiK3HH H JJ.e<l>HHHTHBHH 
npaBUH". 

d) PaiiyHajy ce c<t>epHH eKcuecH rpoyr JJOBa MpeiKe. Pa.ll.H 
KOHrpolle eKcuecH ce pa4yHajy no .ll.BeMa cpopMyn3Ma: 

r.11.e cy: 

e."= (4]m b· c ·Sin a 

s"-(4]ma·b siny 

a, b, c- crp3He rpoyr JIOB3; 

a - yr3o H3Me~y crp3Ha b H c; 
y - yrao H3Meljy crpaHa a H b; 

p" 
[4]m = 2--;;-. 

Tm 

(1) 

~2) 

Koe<t>mi.HjeHar (4]m Y3HMa ce 113 Ta6JIHue XVII 33 apryMe­
H3T Cflm (cpe.ll.l:h3 ll!Hp11H3 JlOTHl{He Mpe)f(e). 

no je.ll.HOj 0.11. ropl:hHX <t>opMyna p3qyHatbe ce spwH nora: 
· pHtaMCKHM nyreM ra6JIHIJ,aMa ca 4 Mecra, a no Jl.pyroj - MarnH­
HOM. 

KoHrponHo pa4yHal:he c<t>epHor ei{cu.eca MO)f(e ce sprnlHH 
T3KO~e no cpOpMyJIH: 

_, , p" a2sin~·siny p" b2 sinasiny 
f; "" --- . - ·---- c: - ··- . = 

2rm2 sin(~+y) 2rm2 sin(u-ry) 

p" c2 sin a sin f3 
=2 rm2 sTi1 (o +f3J 

r.11.e cy a, f3 H y yrJIOBH cynpotHH crpaHaMa a, b H c. 

(3) 

e) AKO y MpeiKH llOCToje OCHOBH'lKH YCJlOBH (B. '!JI, 81), 
OHJ1.3 rpe6a cpaqyHaTH 3JlHTaMeH're Tj. M3J1e KOpeKUHOHe BeJJH­
'lHHe Koje ce HMajy o.nyserH OA JIOrapHT3Ma ".n:arHx" crpaHa. 

A.ll.HTaMeHTH ce pa'lyHajy no <t>opMyJIH: 

A _107 ·M 2 
- 6 2 s Tm 

(4) 

r.ue cy: M - MO.llYJI 5pHrosHx JIOrapHtaMa (M .. . 9.63778); 
rm- cpeJ.ll:hH nonynpe'IHHK KpHBHHe aa cpenl:hy umpHHY 

~m norHqHe crpaHe; 
S - .ll.Y>KHHa CTpaHe. 



npH pa4yHalhy no roplhoj ¢opMyJJH aAHTaMeHTH ce .ll.06H· 
jajy y je.ll.HHU3M3 7 MeCTa JlOrapHTMa, 

Koli. npal<THIIHOr pa~ynalha ¢op}tyJJa (79.4) saMethy je ce 
¢opMyJ10M : 

A ~k~ (5) 
Tm2 

rli.e je k KoHcraHrHa ae,~H4HHH (k . .. 5.85 963 ), .ll.OK ce ~ Y3H-
Ma 113 Ta6;mue XVI ::la apryMeHaT crm. rm 

Pat:JyHalhe ce apum JJOrapHT3MCKHM ra6JIHUaMa ca 4 MeCTa 

Kao c:I060JJ.Ha Mpe}f{a CMarpa ce aHa 3a Kojy cy .narH caMo 
Henxo.nnH no,ll.aUH paJJ.H Jben or pa'llyHalba H npHKJbY4Ka Ha n ocro­
j ehy .ll.P)J{3BHY Mpelliy. TaKBe Heonxoli.He rro,ll.arKe ca'lHlhaBajy: 
JJ.Y}l{HH3 jeAHe crpaHe, JJ.HpeKUHOHH yrao Here crpaHe H K00pJI.H­
H3Te je,ll.He O.ZI. KpajlhHX T3lJ31<3 crpaHe. 0BH IIO.ll.3UH MOry 6HTH 
33MelheHH KOOp,!I.HH3T3M3 liBejy I<pajtbHX Ta'i3K3 .ZI.OTH4He CTpaHe. 

Y cJJo6o.ZI.Hoj Mpe}l{H noCToje cJieAetm o6JJHUH ycJIOBHHx 
j eJI.HattHHa: a) ¢HrypHe ycJIOBHe j e.ZI.HaliHHe H b) CHHYCHe ycJJoBHe 
j e.ZI.HalJHHe HJJH je,n:na'lHHe crpaHa. 

npH o6pa30B3HY YCJJOBHHX jeJI.H34HH3 ynorpe6JbaBajy ce 
CJJeJI.ehe 03HaKe: 

1, 2, 3 ... spe.ll.HOCTH npaaaua o,n:peljeHe Mepe~beM ( ona}l{aHH 
npaBUH); 

1', 2', 3' . .. HajseposarHHje ape.ZI.Hacm npasaua (H3pasHaTH 
npaBUH)j 

(1 ), (2), (3) . . . nonpasKe sa O.ZI.roaapajyhe npasue O.ZI.peljeHe 
H3 H3p3BH3tb3 Mpe>Ke j 

( 2 - 1 ), ( 3 - 2), ( 4- 3) .. . yr JIOBH I<OjH O,ll.fOBapajy pa3.'lHK3M3 
03Ha4eHHX npasaua; 

Ll2- 1, Lla- 2, ~4-a ... npHparnrajH JIOrapHraMa CHHyca yrJiosa 

(2-1), (3 - 2), (4-3) ... 1<3,!1.3 ce OBH yrJJOBH Metbajy 33+1"; 
OBH Ce npHparnrajH H3p3.>K3Bajy y je,!I.HHHU3M3 6 HJJH 7 MeCTa 
JJOrapHTMa; npHpawrajH cy nosHTHBHH, ai<o je yrao H3Me~y 0° 11 
90°, a HeraTHBHH, aKo je yrao H3Meijy 90° H 180°; 

f1 , f 2 , f 8 • •• HJJH f t, fu, fin .. . arrco.1!yTHH ttJJaHoBH jenHa4Jma. 

l13Meljy ona}l{aHHX H H3paBHamx npaBaua nocroje onHom: 

1'= 1+(1); 

2' = 2 + (2); 

3'=3+(3) 
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I. •Mrypae yc,10BHe je)l.Ha'IHHe. Oae ce jeJI!Ia'utHC 
nOCT31Jl!.ajy Ha ocHoRy ·rp~>t<err,a ,qa 36Hp Hajn~ponanr~<jlix B!JCll· 
ltocnt yHyrapK>Mx yr.1o~a (36Hp H3pannaTHX yr.1ona) y 3aTnope· 
uoj J·eoMeTpHjCKoj rjmrypn ( rpoyr,ly, •JemopoyrJly, ~JHOrO}'T30· 
HHKY) MOp a (ilmt. j<:)lH3J< TeOpiiCJCOM 36Hpy Tj. 

180° (n- 2) +€ (<tKO ce H3p3BH31£>C BpWH t<a e!l!IJl(.OI<JlY), 

180° (n-2) ( ,. ,. ,. ,. y pliR><V.) 

ue cy: 
n- 6poj yr no sa O.ii:HOCHO crpan~; 
" - ccj:>epnH eKcuec. 

flpc:~~a TOM~, ~a c:•y••a j Tpoywa (en. 38) Mopa uHrH: 

(2'- l') + ( 4'- ~')"' (6'- 5')- ISO•.;. •·"· 

nowro je: 
I'·· l +(I); 2' = 2 + (2) Jli'.ll. 

ro ce nperxo.n,Ha j~.}I,Ha'!HH~ !.lol!<e :~<JMemnH cne;1.ehoM: 

(1) H2)- (3) + (4)- (5)+(6) + (2- I)+ (4- 3) + (6- 5) = 

(1) 
llponor 41 r.:~e je: 

-(I i + (2)- (3) ·I (4) C5H· (6)+1 = 0 

f = (2- I)+ (4- 3) ~ (6 -5)- (180° H"). 

I 1- l 

Je.i~H3'iHHa (80.1) npeC'ran:ha yc.toSHY je.."lH3'1liHY Tpoyrna. 

B 

A ·.J, 
"' 

C11. 39 

AuaJJorHo he ycnosHa jc.ii:Ha~Hita 'leToopoyrnn r.laCHTH: 

- (I}+ (2)- (S) + (4)- (5) + (6)- (7} + (S)+ f = 0 (2) 

r;t:c je: 
f=(2-l)+(4-3) >(6 5) •(8 -7)-13£0'+£"). 

!Ia CJIH'ian JJa'iHII iiOCTan;najy ce yc.oJoaae je.;vta•mHe :..a lta 
Kojy 3aruop~1•y reoMCTpstjcKy lj>Hrypy ( neroyraonm<, wecroyra • 
OIIHK liT.l. 



2. CHHYCHe ycnosHe je.:tHa'lnne II:IH je.].Ua'IHHe CTpaHa 
noc"r.ln'h<~jy ce na ocuony TpalKr.tM ;1 .. ~ ,'l.poma )Ia o..-vj~ c-rpaae 
~• :lCl!<C, cpa~y .. are O.ll npoH3BO!hHO »3a6paue uona:me crpa!l(~. 
~!Opa 6HTli HCTa, 6e3 OO:<Hp3 KOjH~I nyT~>I O.:ViOCIIO npetW KOjHX 
Tpoyr.10 B3 jr. )~OTII4li3 crpa!IJ CP3'1YH3T3. npu OllOM Ce n p emO• 
cr;w:ba na ce pa•tyHalhe ~pw11 y neh u3paaHaToj Mpr.ll<r< -rj. 
OO~tOJ'.y P-ell O.;~.peijeHHX H3jRCp0k3"J'MI<jHX Llpc.lli!OCTH yr;tCJBa. 

a) reaot!iiitt<ll ~cilioopoyla(J. Ko,l ··eonerCKOl" •tenopoyr,;a 
nOCTaR:JoCHII ~3XTCH MOX\t; JJ.a 6y.le 3a;~Q[\O.oell Ca>!O 01TJ13 B!W 

>tlp3B H3'fH yr.qOBH 33.ll.Oil0.1•31l3jy jCJIH~4HH)i : 

~ '!._(9' - ~') · sin(t2' ·10'):.sin(6' - 5'L 
1 

sin (ti' - 4') sin (8' - i ' ) ·sin ( I I ' - 10') 
(.4) 

A!IO CC y OfiOj j e;J.UU'IHHH 33>1eH!i O;J.IIOC CIIHYC:\ O:liiOCOM 
cy npCJTHIIX CTpaHa, Oll.ll.3 he ce .:I06MTH IICTOBCT3H ii3p33: 

AB ·A C · t1D _ I 
AC-/1 0-A/1- (.4') 

AKO ce l!3pannau .. e opw11. na 
<!: JIIOCOH.l!.J, OH,la CC H3p33 (A') 
Jat~e~t>yje 113pa3oM: B 

. AB . A C . AD 
:;tn sm s.n -

r r r 
-....:-,.,..---, . ···- - - l 
. AC . AD . AB 

sm - s1n · srn --· r r r 

m e je r cpcAthli rroJJynpe"""" 
Kp,UHHe. 

c 

CrpaHe KOje yJoaJ<e y oaaj H~pa3 crrajajy TaqKy A ca ocTa· 
.oaM r a•tKaMa ~cTaopoyr.oa. Ta .. rra Koja je BC3atul oGocTpaHR~l 
H.tli jC;1ROCTpAHI!M Ot13 >tJ:aJI>HMa (npaBUI!M3) Ca CIJ!i)l3 TeMCHIUta 

3aTBOpeHe reoote-rpl!jcKe <J>urype 3ose ce nOJl. Ko.A reOJJ.en:~<or 
qeTsopoy r .lla 3a no.1 ce liO>Ke y3em Ma Koj a OA 'leTUPII raqKe, 
na ~~ npeMa TOMe MOl)' 06p330D3Til qeTllpH j c;J.H31tltHC HCTot' 
o6.nHM3 ca je.lHa'iHHOM (A). Mc~y-rwM, c~ rne:l.HWTa npaKTHI{~Or 
pa'I)'Hat+oa sa no;, Tpe6a y3~r11 ys~K OHY raquy KOja je uaj6.1nJI<a 
.:t11jarouam1. 

7J 

Je.o.uaquna (.4) y .oorapuTaMCKOM o6nuKy r.nucn : 

log sin (9'- 8') .,.Jog sin ( 12' - 10') +log sin (6' - 5' ) 

- IOI! sin (6' - 4') - log s in (8'- 7')- Jog sin (ll'- 10')• 0 (8) 

nou.rro jo; : 

9' =9+(9); 8' - 8+(8); 12'= !2 -;.(J2) IIT.l. 

log sin (9' - 8') ~log sin 1(9- 8) + (9)- (8)] ... 

~ log sin (9 -l>) .,. !l•-• (9)- .o.•-• (8) (C) 

[80} 
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3aMeHOM y j~illl3qJ!HH (8) ,,nrapHT3l.t3 CHHyca K3pa3HM3 
(C) ..l06Hja cc: 

A•-• ( 4)- .!16 _,(5) ~ {t..-.- 6.-,)(6) + A.- 7 (7) · · 

- (A•-• , . .!l.a-,)(8) +A.-. (9) T (a,.-,. - A,_,.J (I OJ -

rAe je 

- .:l,-,.(1 1).;. .:l, .... .,(l2) + f - 0 

f _ 10, lo (. ~i_n (9 ...:__8)sin (12 - 10) :; i.!!_(~ :-5)) 
g sin (6- 4}Sin (8 - 7)~in ( 11 - 10) 

(3} 

Je.D.H3'1HH3 (80.3) ;;c CHHycua JCIIOBH3 jCilllfo 'I Hila ~a r~O· 
,'J.e"l'CI<Jt 'le7nopoyrao. 

~~ t b) lleHiilpaJ1.HU CtJCI:UC.!I. Ko,. qcH·tp<l.111or cHcTeMa nocran ­
.,,CK<t ~HTCR 6HhC 3.:lJl,OUOJb~H, SKO jc 3tlJl:0()0 .'LeHa jeJl,RS'IHHa : 

sin (9' - 8') sin (12' · 11') sin (fr-~i~L 
1 sin (5' - 4')sin(8'-7'J Sin(ll ' · 10'1 · 

KOj Oj OJ{rocapa HCTOBCTRR >13pll3 : 

:4.8:AC· AD_ I 
AC· A D·.rlB- . 

f opt-1>3 jell,H.:lQI!I!J y 1101'~· 
PHTD.~ICKOM DH.!lY rJiacH: 

,.q_._. ----
0 ., 

Jog sin (9' • B') + 
+ logsin(12' -II') 

+ log sin (o' - 5')­

- log sin (5' - 4') .. 

- log sin (8' - 7' ) -

- log sin (fl'- IO'J . o 

-;e ce aH:L~orao npe-rXO.!lHO~I • .:o(iuja C.teJeha cHuycaa yc.iOfiHa 
jC,{ HaQI!H3 38 c.~<yqaj I{CHtp~JIHOr CHCTe»a: 

.o.._,(4)- (.O..-,. + a._,)(s) + :.,_ ,,c6) + t.,_, (7) . (.o. •. _ •. ~ <l.-J fB) + 

+ ~•-• (9) + !>11- 10 (1 0) - (!>., ., • .:l,.-10}( I I)+ 

+.0.,-u(l2)+f- O (4) 

f · 10, 1 (sin(9 8)sin(}2 - ll)sin(6-- 5)j 
og sin(i:i -4)sln{8 -7Jsin(l 1 -10) 



C) rtoxeiilpujcke tjjwype ca oujatOJla<11l/J.M 8t3aMa. Ku a 
Mpel!<a 11.111 .u:eo "'PC>Ke npetcTai!Jhil ~atsope»y reoMeTplljcKy cjm· 
rypy y KOjoj j(~ jCIIll3 Ta'!Ka (Q0.1) BC38H3 jeJIHOCTpaHO !IJIR 

o6ocrpaHo onalf(attHM npaGWtMa ca c.suMa ocranul4 t a'iKa>la <flH· 
f)'~ ( Cil. 42) }' KOjOj 00L70jH 
ns . .!IIIjaroHanHa ne1a OHJ(a oua 
1<eJa uuapa CJomycKH yc.~os . .nHja· 
rona.me ae~e jccy H:tt<tm.l(He sc3e 
Kojc, y onwt e pe'ICHO, tmcy HC· 
onxoJ\ue 3a o.apcljnRa...e Te.>!eHa 
-rpoyr.•o~>a .lloTH'JHe Mpe)l(e, a 
npeTCT~!I:&ajy j e.!IHOCTJl3H0 HJIH 
o6octpaHO ouaJK~He npanq~ I{Ojll 
C~KY crpaue rpoyr;Jona. }l~ja · 
TOIT3•11W 8<!33 8£ {C-'1. 42) npp<a 
>IOT)'HHOCT, Y3ID4<ljylm 33 OOA 
ta~KY A, uanHcaTH HCTosetaH 
113flSI3 

E 

I<OjM Oiii"OBapa CHIIYC110j je,;t~a'IHKII 

sin (fr- 5')· sin t9' - 8')• sin (l2' - 10') -sin (::S' - 2') 
- -·-· - · -~·· -1 sin (3' - l'j ·Sin (5' - 4') -sin (8' - 7') ·sin 1 11' - IO'J · 

fu one je.1.Ha'4 H!It ., cxo.auo npCTxO.Q.Ho" , Ao6uja ce C.1~.tcha 
yc.1oat<a je.;~.na'li!H-1 : 

A,_, (1) - A,_, (2)-'- (4,-, - .:10 . 1) (3) + A•-• (4) - (Ae· , ... t.,, .,)(S) + 
't>· - · (6) +£l.. , (7) (.:l,_. + .:l • • ,)(8)+Ll . ... .(9) + 

.; (A11 - u - A12 . , . )( 10} - llu-10 (1 1) .,. £!.,2 _ 10 ( 12) 1- f = 0 (5) 

,....,e je: 

f = 10, lo I sin ({i -: f>) si~9- 8) sin (12- IO)~in (3- 2~) 
g \sin (3 - l)s in(5-q) sinc8 -7)sin (Jl- 10) · 

~'lau Rl 

J<ao uec,m6oJlnO MPCll<a cMatpa c~ oRo aa KOjy cy, paJJ.H p•­
>.JyHatha " npHK.'hY4Kn ua llp>K:tRHY MPClKJ, .llafll HC CaMo HCOn­
XO.lHII HerO II CJI!.I!VlJ1ll llOJJ:aUK. 

Y HCCJl060J(IJOj Mpe>KH DOC70je Ue.'ll'.hll 06J<IIUH yc.~OBHHX 
jeJUHl' IHI18: a) OCH08H'II<e !6a3HCHI') yc.toBHC je;J.H3'1HHC lMR 
jtJtH~PUiHe .. :taTHX CTpaHall( ; b l y('JaOBHC je.lna11HHr. ,.;:unux yr J1ona .t 
H c) yc.,oouc jr.;v••••»He A11PCKUHOHHl1 yr:•oaa " t<OOpiJ.HHa·,·a. 

1. OcuouH'IKt' yt.>tOHHe jeAHa'll1ne. Ollc jtJl.H3'!~llle uocr ojc 
0 11.1a K3Jta •• !Je4!a >~~n )llle MH B~IIIJe • .aaTHJi crpana• . Y oso"' 
c.•y~ajy cc tpalKH 11• ,,ylKHna :11.a KOje .;~.are• CTpaHt , cpa'!yuan 
npeKo Ulf3~ ·rpoyr.1osa Oll .:r.ryr~ ,.,'\a-re• npoue, 6y.£~c jC,'\Hat<a 
.1a)l:noj .D.YlKII!IH ll,OTif<IIIC C1·pa11~. 
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Ka.lla <:e »<~pasHalbe ~tpeJKe J<putll Ha c.1lHTCOHJlY. OHJia 
Tpc6a J<MaT» y RH.ny JJ.a y cnyqajy 3aMene c~epllor rpoyr.~a 
p<!IIIIH~f Ca I!CTI1M yr.JJ0811}13 <r. If 13 ( C"'· 43) !lOCTOjH H3Mdjy CTJ>3Ha 
cq>cp.t!or H pamror rpoyrJJa C:JeJJehll o;tuoc: 

Sk;:'li 1fOU~.W 

' s~ s, ~s,- ... , 1. nr 

/ .. 
"'·I i 

I 
f_ -....,-,.-------" 

~.-

l'.!le je r CpC'.IUi>H nonynpc'lHHK KpHIJHJie 3<1 cpe;Vi>Y .!I.YlKIIHY AO-
s' 

T<NHr. crpane. MaJJe KOpet(UHOne sem~lll!He 
6

-;::; cy T3~. a1l•rra-

MCHTH. Jlpll pa'IJ1131i>Y [IOMOiiy ·lOr3pllTaM3 roptGe qJOp1>1JJIC 

3aMeH>yjy ce c.>•ellchMM: 

i.·gs;=logs,-A, 

log s2 ~ \oj.\ ·'• - .4• 

(B. 'IJJ. 79 T. 2fe I. 
11a 6H ce rope Hane,lCHOM 

rpamethy YAOHOJbll"O, Mopa ce 
A.<E'-"'+-----------14-l~C- ::saJIOflon,Hru jC.!I.ua'!I!Ha Koja, c 

o6311poM Ha OJUJOC crpaHa c«j>ep­
lfor H pam1or rpoyr.•a, a npcM?. 
c.1. 44, ,.,,ac": 

D 
t:l. 44 

. ·~ I 

's.- ~2_1 sin (6' 4')sin(7'-6'J 
• · 6r1 

:. s, -· 65.:,.;,...!.]-si-n-(2'~ !')sin ;-~'-3') 1,. 
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1-h ou'<O je.J.Ra'fllne .!lo6nja cc v1C,aeha jC..1Ha'IJHJa 3a ocHO· npxnor 43 
s~""'~ yc..1on : 

~-. (1) -!l •. ,(2)-(:l, _,·J ~.-.)(4)+ 
+ !!., .. 1 (5)- a,_, (li) 1- .!1,_.(7) ... r - o 

-· ,. ' 
' .\\! I . (- I) · 7 " ; S,- 6 i 1 • Sl II :l -·' • Sin ( - 1>) 

fa l07 log -; --: ; ..... -

_l s, · 6
5~,1 -sin (2 - 1) ·sin (4 -3) _ 

f - 10' [tlog ~. - .-IJ •lol! sin (5 - 4) + 101:! s in t7- 1\)­

- {lol! s,- ,1,) -logsin (2 - 1) - logsin (4-8)J. 

(!) 

2. YcllOSlle jeAHa•Julle "Aantx yrnosa•. AT<o cy JtaTH .. •nurootr 
.1upe1<UHOHH yr.~OR\1 e! H ~! c1·paua AB H AD (c .o>. 44), OJtHOC•tO flp11~o•· 42 
nv.o cy .a.ar-c Koop,11111are n 'JaKa A, H H n. QHJUI je noTpcono 
.1A Kaj.aepoHaTHKja npe.:~.uocr Y"·,~ (10' -8') 6y.£J.e je.cr.naKa .;taro" 
yr:•y" rj. 

( 10'-8') · ~~- 0~ 

'!'(' he ycno11Ha j~.!lU3'11lll:J .5RTII : 
( 10)-·(S); f- 0 

f·- (10 . 8) -(~~- st). 
:J. Ycno!'11e je,l\lia4~11e AotpC~ItHOHKx yrJtoea 11 J<OOpJl.»· 

HaTa. o~e ce jQ}tJJa~HHC jaFUh~jy oH.na l(alla cy crpaHc AB K CD 
(c.1. •l5). Ja Kojc cy 11.are KOOpll.unarc Kpaj>+-<<X ra•JaKa, ne3ane 
Ml~~YCOOHO :JaHLteM O.'.UJOCUO M))C>KO~\ rpoyr.1003. 

A 

nocrai<.b8tbe OBHX je.:ta3<JI!H3 y Ta;<ll()j M~pll KO>tJ>J\HI\y je 
::3pasua11>e no ua•muy yc.,onu»~ MepeE&a, .ll.a np11.:11eua OlJOr ua­
•n-ma y 11pCl!\K 2 ll HlilKCr peJ:a UOCTajc l!CllCJIHCXOJlH~. Opc"a 
'W!II~. aKo .'ta,·e crpauc Hucy ua.i!,ose~aH<:: jc.nna •ta Jlpyry u ~c 
~Mlle llOJlUTOH (Cil. ·i G), OH}l8 Ce M3p3111Ja1J•C MpC~<C K:lla RfllllHTH 
::o na•mHy nocpe.<J.lil!:t M<::pCJJoa. 

[81] 
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CAQillll.& 
fi\PEIIA 

]_ Cll060AHa Mpen<a. non npCTllOCraf\KOM llOI ce t•pw;t 
IBpasaarue npauaw, a ue yr.1oo~. a He Y3HMa jy!Hr y ot53up ycaM.beae 
Ta•JKe o;LpeiJe"~ "lleC('Jtan.clll Hanpr.il ~tnll Ha~a:l, 6poj Hr.~a~.I1C· 
II IIX YC•10RUHX j('Jlfla'!llH3 y C.~OOO.IlKOj MpclKll M3HOCH: 

a) qmrypHKX je.1ura•mna 

F=N,-n+! 

6) CIIIIYCHHX jr..llK3'lHH3 

S-(.V0 +N,)-2n+3 
r.~c cy: 

N, 6poj jeAHOCTpaHo onai!\:J HIIX npanaua; 
N. - o6ocrpano 

n- • 
PaJlH KOIITpone o6HqKo ce paqyaa jotu 11 y1<ynar1 6po j 

je}lHa'lHHa y ,.,pel!( II: 

: 
'{ !/• 

"!--"------''~. 
2 I 

c.;.,. H 

u. =F+S=N- 3n+4 

r.!le je /V y1;yuan 6poj onal!,aHHX 
npaRaJ(a. 

Ha n pHMep y MpCll<ll Ha 
ca. 17 r,,e je: 

iV1 =3; N,-11; N-25; n=7 

DpOj Yt.'JODIIKX jC.IIHa QllJI3 "~HOCK: 

F R ll - 7 ;. I = 5 

s~ ii·• 3. 2·7; 3=3 

u, ~ 25 3· 7 +4 =8. 

2. Jietn060JU13 ~·peiKa, 00UITO CMI'K CYDiflJJIHI llO;J:araK, 
KOjH jc .!J:3T pa,l\H paqyuaJtoa H npHI<JhY'IK:I }lO'I'H'UiC Mp<;:>t<e ua 
noCTojehy Ol'HOBY ;tpHH<I!HY MpelKy, CTBapa ( IIOB.~3'lll) jl.'ft.HY yc.tOll· 
ny je.!l.ua~J.tny, ro yKyilan 6poj yc.tOElUIIX je.ruta'lltlia y nec~ooo}t­
uoj ~!p€~K li3HOCII: 

u.-U,+R-F+S+R 
l';lC jC f~ upoj CYI!HWIIHX IIO.ll.<tTaKa. 

AKo cy .,.nxre crpaH;.:" o.ztpe~eue J<OOp;tuH~TaMa KpajthllX 
ra~ar;a, na cy na,t:o!lc3alle jr•;tHa aa ,1py.-y H 'lHHe je;taH uo.tlt· 
ron ( c;l. 46 ). oH.na cl!aKa • .ilaTa crp~n~ •, ce:.o npue, uou,a>;H .!Ill~ 
yc••oane je.!lmi~Jme: j~JJ.ny je.D:naqaay ~a ocHOt<H~J<H yc.,ou H je.~~:wy 
je!lH~ 4 ~ "y ~" • ;urm yrao". fl;:>eMa TO.\tc, a•<o cy .li:3Te ~erHplt 
crp:urc, OMa je 6poj cyllHUHlHX no,l.aTaE<~ ii 1'j. R · 6. Ose cy­
BHWHC nona·me c~•am.<tnafy: TpH .ilyn<rme ,;r:a-r11x crparw H Tpll 
.!H!peKIUIOHu yr.1:1. 



llpl< (UtTaB.'hBII>Y yc.~OBllllX jC!lHt.qltHa HeOOX0.:\110 je 11M8Tll 
y sv..a:v CJIE!.!l.ehe: a) Hll jeA !I<l yc.10RTia jeaua<UIHA KOj~ llpOHCTl!<!C 1!3 KOIHjlll­
, ·yp~U.Hjt: )I.OTII'IJJt: Wj>Cli<C ote ewe Cf li30CT3 DllTII; 

b) ca<~ cacran:bt!l~ ycnonue je.1na•r~Hc Mopajy 6HTH ue3n­
BHCHC ·rj. HC CMCjy npOH.i.'la3HTH 11$ JlPYrHX YCJ000lii1X jeJJ:Ha<H'JHB 
..ilOTHLJHe !1-tpCiKC ~ 

C) H~u6paHC JCIIOOtle je,lHB ~KHC MOpajy 6KTII Jtajnpocntjc 
0!1. CBHX 140ryhHX y .'laToj Mpell>l< je.ll.Ua'lllll3 . 

Jta <h1 cue cacra~JJ~Kue yc.maH!' jC.~Ka'i»Ke 611ac He3aBHCHe, npe­
twpy•ryjc ce c.,~l!.clm Tia,.Hu 1u6opa 11 cacran.,,atb3 oawx jCilHR'lll!la. 

I. 4>otrypHe yc.10BHe je- ~ 
JtHa'llll!e. 1-hpa~yjc ce (y 0>10B­
UH) CK><<\a rupeJKe, Ha r<ojoj cc 
>lCQp-T8B.1jy CaMO 000CTp3HO 
ona)l(aHH upamm (cJJ. 48). Cne 
uocTojehe .!1HjaroHa.1He ae3e 
lyUpTai!C ,,ct>,be) Tpet5a, y no-
'ICl'Ky, 1!30CTn6HTH. G 

11~ CJI. 48 B<t.lll! cc na je 
6poj cpKryp a a x yc.•oeBHl( 
je.!l.!!3\llitM, y TaKBOj jO:.!lBO­
CTaBHOj Mpell<l!, jUHDK 6pojy 
rpoyr.>sona, TC je npe 11m TOI'Ir. 
jeJlHaK 9. 

Oue ycoosue jeAua~Hne 
cy c.,e.~.~el.e: 

1. A A BI:- (I) ·~(2)- (7) +(S) - (11) ·! (4:t) + f, = 0 
2. A BC/: -(6)+(7)-(11)+ (12) -(12)! (13)+f, ~O 
3. A CD/: -(9) •(ll) - {l5l+ (16)+(36l (43)+ f0 =0 
4. ADHf :- {14)-!-(15)+(31)-{35) - (36) ·t· C38)-!- f, = 0 
5. 6. 0/H: -l28J I (Z9)- (34) + (35) - 138) ~ ( 10) !· ( = 0 
6. f::. AI(]:- (2) + (51-· (27) + (2il)- (40) .;. (41 )+f.- 0 
7. /::. D£1/:-(13}-t- (H) -(19)+<21) - (31) + (32) +{, ~ 0 
8. b. El-11 : - (17) + (19) - (25) + (26) - (32) +(33) +f. = 0 
9. /.) FOH: - (22) .,. (25)- (:29) ~ (30)- (33)+(34)+f9 = 0. 
0 0 WTO je CaCTaB.'halbe je.~uaqnHa 3a ji!JIKOCT3BH)' MpeiKJ 

Tpoyl'ct0ll3 33npweuO, JllpTAI:Iajy Cl! (t!p8el!OM OMBKOM) .ll.~ja• ·o· 
Ha,lHe ne3e H3 ooocrpaHo ol!aJKauH-1: rrpa saua (AF. AE,IF 11 IE). 
CnaKa Ta>cua .nujarouanna ac:;a cruapa (no.s.1a'1J1) jURy <!JHrypHy 
)'C.toBHY je;{ua<mHy, a HM3jyt,H y OIU.y !l3 1'peoa caCTaB.'b3Tl! 
O.li:!IOCHO 6 kpaTH H3jnpOCTHj~ j<~}lHa~MHe, TO he OBe jell.ua~Hilt! 
611T» je.JVI&4JJI!e rpoy rJIORa. Qye je.I(Ha'II!Ue jecy: 

!0 . .6 AFO:- (4)+(5) t22)+(23)-(27)+r30} +f,0 ~0 
11. .6 /!F.F: - (:l) +(4) - (17)+ ( 18) - (2:5) ~- (26) +f., = 0 
12. 6 EJF:-- { 1 7J+(20)- <24J +(26) -(37)+(39) ~r,-o 
13. {:, AI£: - (2) : (3)- t 18) + (20) - (37) + (41 I~ f,.- 0. 
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T.HMe je cacras.'hatt.e cjmrypHHx yc.oJOJJKHx je.n..Hat~ll~a 3a· 
spweKo. Mel,y,·<~M, ;~;a 6.11 ce ysepH~m .11a cy we cactan.'beHe 
ycnonue jexna•mue cTsapHo HeJasHcne, Tpe6a JMI.KOl:IO cac,·aRJha­
Jbe KOHl·po.1HCaTH. 3a oao KOnrpo~mcan.e o.u. crpaue npocp. K p a· 
co sc K or npe.U.•lOJKeH je c.1e.l(dt)t Ha>lHK. 

a). nowro ce (y ono.tm.H) 
H3pa;J:H CI<HU3 MpeiKe 113 KOjOj 
cy y'UpT<IHH H li)IMCj)flCa ~II CaMO 
o6ocrpano ona>KanH npasuH, 
611pa ce llj)RH Tpoyrao, na ce 
cacraD:I.a npna jc;J:na•nJKa. Oa;J:a 
ce 11a C~<ltllH 6pHwc ryMoM j(!)I;Ha 
cpaHa osor Tpoyr.~a. MoJKe ce 
6pucaTH lta KO ja c1paua, a.111 l!a 
6H ce )'.ilOI\O;hHiiO Tj)a>Ke,.,y )\'l 
cacraa:t.ene cpuryp11e je;J:Ha'li!HC 
6p.y uajupoc-•·Hje, a TO cy jC!lHS· 
•nme rpoyr nona, Tpe6a 6p11carH 
ouy c1·pa H y, ~HjHr.t ce 6pHcache~t 
ne !lOJJJlwTasajy o;~:je.n.KoM J~Ua 
..-poyrna Hero ca~IO jc)lan.lla npH· 
MCp, KOJ1 TpeTHpa~e b<peA<C, UO• 
wTo je cacr3B.Ibena npna ycnosHa 

je.l(u8'1HI·la la D. .4HI, rp<:6a 6pHcaTK cTpally AB, a HC crpaHy 
AI MH BJ. 

b). OH.!la c~ cacras.1.ajy p~llOM 2, 3, 4 . ... yc.lOBHe je.aua· 
'lliKC 3a rpoyr.1101le 2., 3., 4 ••.• na cf.? Gp~truy CJLCJ!che crpane: 

noc.1c cacran.'baK>a 2. jeAHa•mHc 3a 6 SCI 6p11we ce crpana BC 
, 3. ,. ,, /\ CD/ , , CD 
" 4. • • !::, DHI • , ID · 
•> 5. "' " /\ Qlff •1 )) If JH 
.. 6. , • 6 AIG " • 10 

• " 7. " • /\ DEH • • En 
• 8. , /:.\ EFH , • ffP. 
•) 9. u .(\ POH >• ~ HF 

c). noiiiTO jc cacraBJbeno Crt~' 9 jC.~HatUUI3, ua CKHIIH 
ocrajy ca,.o npaBIOi ncupranH ua C.ll. 49. 

npH cacTaB~h31L>Y OCTa.lle -1 jC.ii.H3'1HHt! 6pHCaiJH cy 1\j)!IRI~I!: 

lO.jc,,Ha•nnte 3a flAFQ 6p11caH j~ np<mau AQ; 
11. • • a AEF • • • AF; 
12. • ~EFI • • rr.; 
1 :~. • • A AlE ,, • ., AE. 

d) 11oc.1e cacraa.'bali>a 13 aal!eAeHl1J< je,tHa'IKKa Ha cKHUH 
Mi)ClKt! OCTaAit cy npaRI\H )Uj)T311H Ua CJJ. 50 KOjH, 1<30 WTO Ct! 
Rli.:J:H, ue o6pasyjy HHje.ilKY aaT!!opeHy reo~re-JpHjci<y 4JHrypy. 

B. apo4!. •1•. H, I{ pat' 0 B ( I( M K Dt<O<JI· B. B. ;{,a Ill' a II o B. .PP<OIIO,'\e·mo. 
DO B-.nlO! TCOACalljlt" I ~e~ :l Cut.••.:a<.ll, i\toctt&a ~!)3·• CTp. l'i0. 



2). C11Hye11e YCJIOBHe je,!l.lla'<MHe. 6poj OBHX jc.li.II3'1HH3 
je.!l.naK jc Gpojy .11.11 jarouammx Re3a y AOTII'moj MpCll<H uHUJe 
6poj uel!TpUo1JUlX CIICTCM(I. npcMa TOMC, y T}JeT>lpaHOj MpelKH 
(c.1. 48), KOja 11»3 5 AHj aronannux ~3a (AF, AE, rl, £/11 CE) 
H ,wa ueHTj)amoa cscrc:~<a ca no.10BHMa fi H /, Tpe6a a_a 6y ae 7 
cuuycusx ycnoRHHX jeAHa•mna. 

np11 cacTaB.,oalhy OIJHX jC){-
H30ll!H3 npenopy•oyje ce cneACfill 
noCTynaK. 

a). I IpcMa CHII!lll ~tpelf<c, 
KOj3 je !Bpaljeua y OolOIIIHI H Ha 
~<ojoj o:.y HCUpTaKot c11H ona;KaHH G 
npamtu, 6Hpa cc uetrrpallHI1 CH- ' 
c.rew, qCT60poyrao RJJll yonwre 
samopcna · ·~.o>·>eTpwjc~<a qmrypa 
ca uO.'lOMl na ce cacTaR;ba npna 
CIIIIYCII3 jCJJ.H3•1HIIU. H3twn ca­
CT"Jl!Joat~a ose 6puwe cc r)"MO>! 
ca cxHue u.m j~;..ua crpaua Hlllt f 
jt:;u;a .il.llj3TOH3oll!3 Bl~3a. npn 
HJ6opy CTpane JMII ;(Hjarouo.nue 
ae3e :1a 6p«cat~~ Tpe6a cc c~·a­
paTII .a.a 6pllcana crpaHa o;uu.'(HO 
il.lljaronanHs ~a HC np11naujy 
cycc;~uoM ue•npaJJnml CHcrewy, 

I 

' I 

c .• . '1) 

<JerRopoyr,,y IM" yonwre 3amopeHoj reo~11~pijjcKoj qmrypH ca 
no .. l ()M, 

now-ro jc caCTas..'belta npAa rnayc11a jUH.1~11Ha, iiwpa ce 
.11.pyra rco:-•e:rpHjCo<a qm:rypa ca no.noM, ua ce cacraa.:oa .ll.pyra 
je;t.H3'UIH3. naCJIC cac·raB!lo!IH:oa 6pH1UC Ce 1<.1)1 e1·pana IIJlli .i(Hja ­
iOH<UJII:l oc:'\a. TaKas nocTynaK npo..zy>l<ana C<' e>le .ilOT·1€ .li.OI< y 
MPt''"" u~ oc·raue JmjcJttla 3arnopcua reoMerplljma ljurrypa ca 
IJOAOIO. 

Oocm: 6pHCao~a y .\\p~)!(ll MO::wjy HrtaK OCT3TH ·raKilC RC:<e 
~Oje O~!Orylial'lajy O.ll.pC~KOUJhe Cl'll\1\e 73QI<€ Ca~to H:< JIO jC;J.HOl" 
rpoyr"~-

b ) . flOWTO rpc6a TeJKHTH .!13 C3C'l'~!l.'be!IC jCJUJa'iHitC 6y /I.Y 
uajopocr11jc OA CllHX ~oryho<x j~.;uta•maa y .li.OlWllfCJj Mpeam, TO 
ce upenopyt~yje .D:a ce up1-1o c~craue jc;(Ua•mHe sa 'lemopo­
yr.Toue, jcp cy oa" aajnpocTHjc, ua T~K ou.aa sn 11etnpa.1ae 
CHCTeMe. 

npHMcn,yjyhK oaaj nocTynaK ~OA Mpel!<e ua ell. 48 caCTa­
a.,,eno j~ 7 CHHYCIIHX yc.10R11»x j{'.D-IiaqHHa np~Ma HcroneTnHM 
1upaJ11Ma: 

1. 3a reoAeTcKH qcTHOpoyrao DEIC en no.ooM y Ta'IKH n 
DC Dl DE 
·nJ ·n-rnc- 1 

fip11caaa je ;mjaroHanHa ae~a CE. 

[831 
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IE IF 1.4 - .. . • • . = I 
IF lA IE . 

Gp"caHa je IJ.HjaroHa.ma oe3a .4£. 

3. :ia rMJ\I!'I'CKH QCrnopoyrao OA IF ca no.lalri y T34KH 0 

OA ()I Of' 
'(]I . (11-' . (j/i - l. 

np11C3113 jC CTj)aHa t\Q. 

4. 3a reo.!le'I'CKH QCTliOpoyrao HFGI ca no.Jow )' T3qJ.:H H 

ffF _flO_ HI= l 
HU HI HF . 

t>p11ca ua jc crpaHa Off. 

5. 3a reo,,eTCK~l "CTRopoyroo HIDE ca no.,oM y rn<~KH H 

HI ltD HE Ho· m:. · 1-ir 1. 

fip11cann je cTp~Ha H D . 

6. 3~ u eHTpanu» CIICTe~l ].4/.ICOEF ca IJQ,10M y 'l'3QKII I 

lA IH /C lD f£ IF 
I B 'TC'iiY I£. IF. I .4 =I. 

opiiCUHA j e je ('.1 pBHa AB. 
7. 3a ueu-rpamul CIIG~M 

HIEF ca no.10M 'i Ta'llill H 
HI H£ HF 
llf'HF.HI = '· 

c, . ,;----·-· 
• t 

5p»caua jc crpaHa HH. 

n oc.1e C3CTaJ<.h3!ha 01\liX jc-
•, I . I 

CJS8KY CTJlOHY OBI: NpC>Ke 
CJl)"tajy ltnc. 

.'lH3'!HII3 H Gp11C311>3 Haae,'tCliHX 
crpaHO O;l!IOCHO .'l»jarOJia,,HHX 
sc:la. Ha cJ<HliH J-~pe.Ke ocra~e 
cv caldo ~c oJKaqeue ua CJJ. 51 
K'oje Kao tUTO ce BHJL», o~<~oryli3 · 
t!3jy O!lpe!JH<CllbC CJ>aKe T:l'IKe 
Mpe>Ke <t.'l jc.anor ~yr.'la, a no.1a 
:.dtH O.!l c-rpaac f'l. 

Mf~.)tTl!!ol, no01o!ty npeocra· 
n HX 1Jl'3a MoJKe c~ .~o6"™ ~a 

ca)IO je;J.Ha ~pellKOC'l', a 1111 y ~O>t 



3. nowTO cy ipurypu~ H cnuycHe jc~HaqHue cacraDit.ene, 
rpc6a cc YtlepuTH Jla 6poj cacTal<lb~HHX yc.lOBu HX jeMta•mHa 
O.!l.fOB!lp3 Ol!OW 6pojy ~OjM Ct: !.IO)!{e yHanpcil YTllp;!.HTit flO <P<Jp­
MY·13lta q.~. 82. KoJl Jl3Te MpcH<e 6pojue BpeAROCTH sa N, N,, N. 
if R H<IH CCC : 

N =13; N, - 1; N1 -2 1; n ~ 9 

TC nptMa TOMC lltOpa 6HTH: 

a) lj>KrypHHX yc.,OBIIMX jC.'J.H3qHH3: 

F~ Af, -n +l ~ 21-9 +1~ 13; 

b) C>tHYCHHX yc.10BHHX j UHa'IH Ha: 

S ~ (N .... N,) -2n+3 =22 -18 .,.3= 7; 

c) Yl<ynau Gpoj jC.ii.Ha•mHa: 

U, ~ N - 3 n + 4 ~ 43 ·· !l7 + 4 = 20; 

4. flpH cacrno.<t.aJhV yc.msttHJ<: je.s.naqwHa y nec.1o6o.o.Hoi 
J~Jpelim npH,lp>Ka~i\JI.o ce· cnel!thcr noc•ynKa: 

a) .r<aTa Mp~lf((l CM!ll'l)l\ <.:~ Kao cno6o.B.Ha, na ce cac-rasn-.ajy 
CB(! ll0Tpe6nc y CJJOMHC je.!lll34fi!Je !13 HRrrpe.B. o6j3IDII>CA H3'1HII; 

b) 33ntM ce nocrynno jrKaK no j e.o.au yx ••• yqyjy y >!pcll<y 
Clllt C)'BHIIlllll nO.B.3UW, IlK ce npeMa JI>KM3 JJOCTj'OHO C3Cl'38Jbajy 
YC.~ODIIC jCJ(Ha~H~t:. 

Ha npi!Mep, aKo je 1·ope TPCTKpaua Mpe>Ka (CJJ. 481 OCJIO­
lt>€113 1111 CTpa• e AH, lJC II CO, KOjC cy O,!l.peljeHe KOO p.!lliHaTa Ma 
Kpaj..,Hx 1'3'1aKa, OR.U j e cyeHwHHX nourat.:a R ~ • (;we .ayJKltAe 
11 ABa J!.HpeKilHOua yrm). YcnosHc j eaua•mr!e cacTa«;J:oajy ce 
C.1r;I,Cii»M peli,OM. 

a) Yl(;.t.y•tcthC • .aa-re CTpane" HC uOI!Jraqlt jeana•mae: 

1. OCHOUH'IKY jeaua~HliY 

sin~q·sin(42' - 41') sin(l2' - J 1') 

l. 

I. je.lHat~m:y • .a.aTor• yr Aa 

8' -6' ~ $: -0~. 

o) YKJby'lt:li>( .ll.aTE: crpaHe· CD IIOllJia'lll jeJtRa'!RHe: 

Z. OCI!OBK•IKY jc;J.H3'!HHY 

sinCf ·sin (43' -42')·sin(l6' -15') 

- . . ----· sin~C -sin (7' - 6') sin (3&' - 43') 

2. je..ana1.!t-my .,.:taror yr~T:t"' 

12' · 9' -~-S~. 

[P.3) 
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l<OHTPI:IJIIID 
!I'A'IJNI\tt..E 
ARto,IIYf iUIX 
ltllltiiiiA 
YC.:IIIliHIIl 
Jf.:lJIA 'til& 

'L~nu. ~H 

1. <l>t!tVptle ycnoswe j e)I.HB'IHHe. AllCOllYTK!i ,, .,~ KORil 
omu j~AHa•mM T<OHTponMwy ce ua r aj ua'I~H tuTo ce pa<~yna 
OTC'I')'n~£J.e (rpeWK3 3aT!<ap••t .. 1) 33 H0KY 33'fn0J)CHY reOME:l'[IHJC~y 
qmrypy (MHOTOyraomiK), KOjy Ca'llllbat<llj)' HrK0,1HK0 TJ>O}'TOO~a 
.!J.O~JiliHe ~tpe}K~. Ha npw.tCp, pa.illl KOr.Tpone 30CilA~'Ttrn X '1 !13JJOOa 
tt~mH ,lrll(~ yt:tOCliiHX je.!I.Ha• tH Ha Mp~)!(e na c.~. 18 pa•tyua cc 
O'I'CTytm&e JU MMOI'oyraonHt< A8Cf)£F<J T<Oj:t ca<tHl b3Dajy 9 
rpoyr.1ona .!lOrll'me ~•pc>Ke. 

Y JaTt<OpeHoj reoMeTplljCJ<Oj <jmryp11 TCO[IHjCKtl :>6»p YHY· 
Tapti>IIX yr AOM jc 

~u= ll!O"(n ·2)+f 
r,1c cy: 

n- 6poj crpaKa, o.n_uocHo yrnooa, 

E - c$epHH eKcuec ;~<Horoyraoul!t;a. 

flomro je c4JepHH eKCli,CC :>lHOroyr301!l!Ka je.!J.H3K 36Kpy 
c~pH»x e~c•(CCa uoj e.i!HIIHX ·rpoyr.nosa, Koj>r Taj ~moroyraoRMK 
C341tll·36ajy Tj. 

• £ • (:1 +flz+ . . . +St .. ~ e (r.!l.e j e k 6poj Tpoyr.1oRa), 
1 

TO Ce l'Oplbll 113()33 MOa<C :la:II(:IIHTH H:ljl330M : 

k 

::::. ~' = 180° (n- 2) ~ S e 
1 

npHnOI' 45 na he O'J'CTynatne F w•oroyraonuxa 6Hi" 

~TfQIA Att­
'CIII)"JJQfX ltOA· 
:XOtA 

< 
F =S u-lSO•(n - 2) - ~ e. 

1 

0TCTYII3tf:>C F -rpeiia ,,a jC jC.!!U3((Q 30llpy OTCTya:J!;.O :tO· 
je.lVIHliX Tpoyrnona rj. 

083 jen.wa•mua B C>l)'JKM s.t "oHTpo.nto pn~yuar~-e anco.•}'T· 
~~~~ •I.1ll!JO!lll ojl M ryp~HX yc.TODI!I!X jeJJ:naqHHa. 

2. CHKYCHC yc.1oe.ne j e).l,Ma'IKHe. Anco.oyTKK 'lnaHOIIll 
l,lllliJl j~'l.H3'lHIIa l<OHTpo:mmy CC IIU OCI!OJIY Teopell!e .iJ'C)t(AK,!I,pa 
nper.<a Kujoj ll3.>~c~y crpaHa ccpepHor r poyr.1a (»3P3lKCH11X y 
'"lfM<:apnoj Meptt) M Cl!Hyca cyupoTH;tX }'l'-•Otsa I10CTOjl! O~!IOC: 

sin (cr-~ > ) 
a "' .. -·---c . 
IJ sin (1>- :: ") ,, 



ll a T~MC.'»Y osc TCOpi?Me ><O)Ke ce, np« cacrau.wH>y C«HY· 
CHHX )CJJOBHHX jeJ1H3QHII3, l'eO~IeTP«jCKa qmrypa «a e.niOCOll.&y 
CM3TpaTH K30 paBH9, 3KO CC C<jlepllH yr.IIOBH t'jl0Jf~3 ywaH.C 3<1 
jc.~rty TpehHH}' c4Jep«or eKcueca llOTH'IHOr Tpoyr.•ru. 

3 aro, aKo ce y caCTaBJhCHC c.a,.ycue ycnos«c je.aua~J;ne ysp­
CTI! Bpr.;tHOCTH btl'penHX yr.oosa )lb13meue 3a je.!I.HY TJ)ChHHY CrjJep­
HOf t:I<CUCC8, Ollila ce ~10pajy l!06HTH JiCl'U aUCOJJ}'THII l.IJID.HOJ)H, 
l(UO H ca «cyMa>+>CIIHM t~pe.u.uocT«Ma yrnosa (D. npowor 4fi) . 

3. 0 CtHlBH"ll{e ycnOBKe je.o;Ha'IHKe. Ha OCHOilJ ·reope.re 
Jfcll<at~.apa ~a csaKII rpoyrao npe1<o I<Ojera cc, no;~a~elm O..!l. 
jc)lrte • .laTe crpa«c", paqy"<~ ;tpyra 
_.,ara crpa«a• {c.,. 52) o.~op.1 

llOCTOjOTH O.lUOC: 

S, sin ( (5' - 4') . }s,) 
:Ac - --:--((2' .. _1'). ·, ) srn -

3 
11'.1 

AC sin( (7' - 0') -j.e,) 
·s. - sin r (4'- 3') _,i., ... J 

. 3 . 

C.r..~ 

S .· [<r.' ') 1 J . [<7' 6' 1 . J 0 Stn ;:1 ... 4 - :;I e, •Sl~. - . )-g'·• 

S, Sin[(2' - n~i·:~r~~:[w -3') - }Bsr I. 

fl 

11~ ose jeJXHaql!ue l!OISuja cc Hc,·a je.11Ha<IHHa ~a ocuom!'tKf~ 
yc"ou, .:ao mTo je je.;lua<mHa (81.1 ) wa crp. 127. AncOJIJ'TliP. 
ourau OBe jeJJ,H3qlllle, KOjH >!Opa 6HTII jC!J.K3K 30COJI)'1H0.: 't>laHy 
jeJJ.UaqJme {81.1 ~. O!\lle.'I.M.he ce y osov cnyqajy osaKo: 

1 
rS,sin[(5 .. 4) - ;.:,}sin[(? 6} · ~'-•r 

f= 
10 

log S, sin [<2 - I) - fr ~.J.si~F:;·~~~- ~f·l 
(e. npHMr 45). 

Y.•atL 85. 

AKo cc npm11 113pasnan.e npanaua a He yr.,oRa, Oli.'ta a.;~­
reCiapcKJ< 36Hp K<h~lll{RjCHaT~ yc .• OKHHX j~JJ.II3'li!Ha MOpa 61l.TII 
je..'luaK aynu, Sara, pa.IVI Konrpo.1e, np11 .auy csaKor r.ryno:a y 
T36~HUI' yc,lOBHHX jC.D,IIO<IIl.Ha (11. Gol. 88) pa•!)'lla ce :!UUp KOC¢'11-
II~jeunra ~a cuaKy je.m:HaqfiHy. 

135 . 
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r,AHtl .. Hf 
11Pf:lltt0C111 A~ 
CfAYTft.l( IIJU.· 
tiOIA •111n~ 
..,., J't:J(IIfiiiX 
J'lAIA'IMHA 

<Ll3H 86. 

O·rcTynau.a ( rpew1<c :l3TUapatt>a) y Tpoyr.108 fi~Ja He c~•~jy 
6MTII nel;e O.Ll: 

7,"0 y CCilOUIIOj llllClKH 2. peAa; 
11,"5 0 00!T)'If>S83jyt..oj Mj)C>KH 2. pe.a_a; 
17,"'0 , OCHOBHOj "l)('.lt<H 3, pe.iUI ; 
2:!,"0 " nonyK>au• jyi1oj M[lC)!{H 3. peAa; 
35,"0 " Mpe>KM 4. P<'lla, 

' t'C npt:Ma TOMe H 30C0.1YT"H 'IJT3110llH tjlarypu~x yc}JOllHIIX je.~Ha· 
~HHa (3a C.ly~aj TpoyrM) He C~l~jy Of!'m RChH O.il. Bane}!eHWX 
Be.IIII'I.IW3. 

l(,1~ H 87 

Kalla :.opc:.«y ca'IHn.auaJY 10 H 
MOpa cpaqynaTI! cpe.!u~a rpcmK3 
rpewKa pa•yHa no cf>OPMY·'II : 

llHute Tpoyrnoua, on.\a cc 
MepeHor npuu!l~. 011a cc 

( 1) 

Clp11nor 46 r AI! cy: 

t5P41'01AIIf 
ti.9,MAIMIX , 
Jtartl'llrlf& 
Kei'IAltA 

f -· rpemKa aaroapaJJ>a Tpoyr,la ( OTCTynal~e y rpoyr.o1y); 
n -- 6poj Tpoyr.•oua. 

fpelliKe cpa•JyHaTC no onoj qJOp t'fyJTH He c.,.cjy 6RTH nehl( 01(: 
1,"3 }' OCHOBROj MflClt\H 2. pe.an; 
2,''0 • nonylt.anAjyhoj ~·Pe"'w 2. peAa; 
3,''() " OCHOBHOj MpC'>Kl1 3. pC.il.3 ; 
1."0 .. nonyibaaajyhoj Mpeam 3. pcAa; 
6; '0 • MpelhH 4. pC.J.a, 

4.1an 88. 

Koecj:muwjell'n < IIJHlc yc,lO'ilH~ jl!.llla'!Hue 03Kaqyjy ce c:1 ,.a•, 
I<OC<\J»llHjcHrH Apyrc je,i!Ha•m•c .. ca ,b", Tp~hc jc.awa•JuHe- ca.c" 
J!TA. ,\nCO.O)'l'HW Q;13JIOJJH npP.t'. ;J.pyre, Tp!~h~ I!T.il. je,l"34lUI~ 
031<3'1yjy Ce C8 f'o . fu. fuo .. . IMU f., f., f, .. . J.iHJl,~XC KO.il. 
~<oe<!lnllllje .. aTa 011roupa opojy noupaaKC l!cap~.a KOje osaj crojH, 
re CTOra y CBH ~1 jeAHa•m•aMP. KOC<)lH UH j€1!TK HCllp~il. nonpaGKe 
(1 ) HMajy lUfJlCKC , 1• , llCIIpC;J. llOUpatll<C (:.!) -· HH.J.CKC.2" liT.Ll. 
npcr.!a 0'60M H8'11Uly 03H3'13MII,a yc.aoa.He j<~)lii:\.KHC yor<U!TeM 
o6.nHI<Y r.,acc: 

!. jellna'lttHa a, [ll + a. (2) + · · · + a. (n) + f 1 e. 0 

11. b,( l )-.· b,(:?) .. · ·· +b.(n}+ fu ~ O (1) 

III. • c,(l)+c, (2) ·~ .. ·+c. (n)+fm= O 

WT.~. 



flOIII1'0 ce KO;( H3p3BiiaH>a Mpeli{C 2. H U»>K~r pe.il.a CM3Tpa 
l{a cy T~,)J<llue npaRnu.a 0113ll(31HIX O,lHOCtiO H3p3Rit3THX Jl3 C>'fl• 

HHU3M3 jC}LHal<e je.!!HKI!UH, TO CI<CTeMy yc.~OOI!HX jC~Ha~IHt3 (88. I) 
0•11'0Sap3 CllCTeM HOJl>t~nHJtX je)ll!U~HII3 K0pe113T3: 

I. je.ana'lRHa (aa) k, • jab) k, i · [a elks + - · · ~ f1 = 0 

Jl. , ]all] k, +[bill 'k, + [bc]k,- - - · .,. / 11 -.· 0 

Ill. (or.J k, +fuel k. -1· [ccJk,+- · • + f!ll -0 
. 11!;1. 

Ko.a up3K1'~<'<HOr paqJHan.a, pa.!IR .1axwer o6pa3osa!ha HOp· 
l.!a.:luRx j CAna•mHa, y1mcyjy c.~ yc.~OBHC je .• ma~~<HC y 'I36JJHUy: 

Ta6JJ1111a yc.•oaHIIX je)l.na~Hill\ 

~------~--~~~ .. ~poi._ie..•a•ulle , - .- :i6Mp Koe<j>nll•io- 1 
I 

1 
'I I HaTa nc. xop• 3<>H-

I II 1111 i TMHOj .1HKH}H 

• b c : I ' . s 

npoJ 

I . I ' I 
.. ___ ~.(~ --~a,; b, l ct-1-·-!_·_o_;--: ! I ,, _ _ =..s, __ _ 

a:.: "'·1-~'- : .. ~. . -~~- :•- -----=-"'-·- ·-
(3) ..... - .• . .ci.E' I,E•.!....:.I....:_:~.!- -- ----- ·~--

1 · ! ! I ' · I 

J37 

llpnnor 48 

"'"-~--- ---:-.. 1··~=1- !:--·--~~-~f: __ ~l=l- - ----"---: .. .. -- --- · ;-I -- - - ---l -- ____ ·- ,_ _ . fiptt.'lOr 47 

---: .. -·- -r ~~---: --~-- : -; ____ .... _ 
---- --·. -~ '- 1-. .,. ·."' ~---, -- - -- .. 
--· - - .. -~·- ~· -- ~ :- i·· l ' ···:-·- ... _ - ---
,--- -- --- r !- :- 0-.-.--t-1 -, - - - -----1 
___ ,., - 1-·-·· !- '1, ___ 1_ !. ,_ ,_ : ·-· _ _ .. , 

i I I : ! i . ! 

~ s 

rpe6a Jl3 je 
~ o I 

Y up uH cry1S~11 oH~ Ta6Jmue yrr11cyjy ce. pe.l(oM non paR~<c. 
:~ari!M CC YJUIC)'jy je.D.II3 '1HIIC OJ<HOC"u KOe!jlHI\I!jeHTH jC)Itta'lHI<a. 
Koe<jlHtlllj eiM'H ce }'RI!Cyjy Ha .uJMHjll 0,3. OKC noupasKe 1\CDJ)e.!l 
KOje CTOj<'. 

nowro Ce KOe<j!HUHj~Ht'l< CMIIYCHHX H OCIIOlllillKMX yCJJOB­
HiiX je.IUJ8~ HII3 mpMt<auajy peJJaTJiniiO Dl'JIHI<<IM 6poje811MU, TO 
pa~tH JJaKwer o6pa308alua v. pc,u~"~ u.a HopManHiiX ;c,1H3~HH~ 
KOpc.~aTa, Tp('6a A3 R(1Jl(;ue YCJJQBUe je!Uia'IHHC l lOAe.IIHTII Ca 10, 
na qaK " ca 100, Aa 61l ce n oc.1c .~C-'hW.a ~-:oe¢Ktl.l1jCinl< ~t3pa­
;t{alla,1H OJ>OjCllHMS, KOj'l tla ,!{~'CC7li0M MeCTY ll~-1HX 6pojC~J 
Jmajy CAMO iemiHHU~ (R. 01)Jl-10Te 4:i H 44). 

L881 
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Pa.i(H KOnTpOJre JLa ce npu ynKc>Isn>t.y jCA113'1HUa al! je nor· 
~<pa.~a ue1<a rpewK~, uapoqwro y npe.il3H3UIIM9 Koe<j)><lllljr.KaTa, 
pa••yna ce am e6apc10! a6wp KOt (jlmu<jcHaTa csaxe je.n.Ha'!lme. 
Onaj ~6»p rpe6a Aa j~ jcJU!aK 0 (s. q.n. 85). 

n pH JJ.l!Y C1'Ynll 3 ynHcyje 0<! anCD•lJTHll 'IJ13R je-'l.llli'IHHe. 
Y Kpaj u,NI ,\CCBOiol cryn11y Ta6JIJ!l10! pa~yHajy CC 36Kp068 

KOe$1<UIIjell<lT3 flO XOpH301HMROj .1HtiHjH Tj. 

s,-a, •ti, +C1 ~ • • • 

s, = a, 1 b, "· C0 + • • · 

s,- a, + ba+C0 ·,· • • • 

14T.!L 

ripeMa TOMe 3611p0Bil .s·• j~cy 3011p0DH COliX KOe<jlHUHjeHara 
y CllCTt)lY yCnOIIHHX je.nnaqHIJ8. KOj H CTOje I<CI!(lCJ< ( l), (2), (3) 
• . . nonpalll<e. HM;r.eKc KO;( s o,,rooapa 6pojy nonpa111<e ucnpr,, 
lioje AOTJI~I<II KOC4JHUHj eJITH CTOjt . 

01\H 36Hpoan paqyHajy ce paa» Kosrpo:•e o6pa30B31L>a 
UOp>WJlllllX jC)lR3'1KU3, jcp H3Mel)y ~611p0sa KGeljlHUIIjeHara ceawe 
uop:~~a.1Ht: jeAHa''""~ ,;op<'naTa K l6Hpooa [ask fbsj, {1'5) .•. nocTo j e 
(o}l KOCH; 

1 as] e {a a! ; [ aoJ + [ ac 1 + ... - ~6up KOe<PHl(.. I. ROpM. jeilf13qHHe; 

(bs]- fobJ-IbbJ + JbcJ + · · · = .. 

csJ r.{acJ + Jllc) + {eel·:· · · • ~ • 

l!JJ3H 89 

2. 
3. 

• 
• 

no.:~; npeTnOCT81lKOM ~a he ce jeJJ.H3'111lle p emaBaTH IlOMOhy 
l.laWHHC, np!!nopy~yje ce no.1e HaRCJH~HH nocrynaK. Tpe6J, Ha 
npuMep, penmm .. erHpH u opMMUe je.llHa'lliHe Kojc r.•ace: 

1. : {aa] k,+{obJk,+ {ac] k.,+{adJk. +f1 ~o 

11. : (ab]k, 1 [bb]k,+ [bc]k0 +[bd) k, + fu ~o 

III.': [ac]k, + [bc]k• ·" [cc) k, -"(cdJ k, ·" f,,. = 0 
IV. : {adjk,+(bd]k,+!cdjk, · [dd)k,+ f,v-0. 

Jl pe pemaBalba Tpc6a o6pa30I)aTH 3611pouc: 

(I) 

51 ~ [as] + fr; S, = [bsl + fu ; S, = [cs] ;. fw; S, .. !dsj ~ f,.. 

1. npRo ·rpe6a y weMy 3~ pcwauatLe (e . c rp. 141) yn llcaTII 
)lATe 110pM3.1He jel\HAliHHe 11 361l1)0Be S. np;~ OFIO:II ce CBH l1Jl3HOUII 
HOpMaJJ~HX jeAJJSqHHa JJe.SO 0)1 Allj3rOH3 .. THHX 'ln~H()Ba ll:!OCl'a• 
D.'Lajy. flpeMa 'I'O!IIe y ;r:pyroj ji!Jl~a'!HRII H30Cf3Blba C<' "Jl~ll 
fabj k,. y Tpclioj - 'I.OiaHOBH tac) k, H (be] .I:, lffl \. 

Je.l{HaqJme ce ynHcyjy Ha c.tcJichHM JIHR«jaMa: 
l5poj je.o.Ra~Jmc: I II Ill IV V Vi VII 
P~.!l.nM Gpoj nHRHje: 1 :~ 7 12 t8 25 ~~ 

11'r;t. 



Haae;~.en» uaquu ynRc>n'<a ... a B3ll<ot 33 c.~y'!aj Ka.J.a cc cnH 
Koe!jlHt{~tjCKTW je.llll3'11ll!a H3p3ll(;lUajy n03HT!i1l~HM 11-tll Kertni!B· 
.IIIIM 6pojea»Ma. Me~yTHM, .1KO cy »eKH OA ~<oeq>uuxjenaTa j<:AH3KH 
n;JJtl, ou:1a cc, pa~H ywTeAe '•(ecra, H3QHH YflHCHuau .. a Men.a. 
;)i OUOM c .. 1y~ajy je.!IUll'lllHC jc QCo<•CXO-'!HO ymtc3TII t<II<O .!1,3 y 
JJJCMH 33 peHtBR~fhe ue 6yJI.e npn311HX JJIIIU<ja (R. t<p1(.'10r 49) 

2. PcmaflaM~ jCJIH3'1llHa ClO•JHll~ cc pli4yuau .. e:.t K0.1JJqHm<a : 

( ob) . joe) . jml) . ft . S, 
- [aa] ' -I oa) ' ... lao) ' - {aa] ' - jaaj 

<111jc ce 6pojue sp c;J.HOCTH ynHcyjy ua .B.pyroj .~IIHHjll w~~rc. 

3a KOHTflD·"Y MOp a 6HTII: 

(- I}+ / _ _lab]_
1
. ~ r _jacj) + ( -~) + { _ _!1 ) _ -.?• .. 121 · l (oaj , {aaJ. 1aa1 [aaj jaaj 

:~. OH,U ce npsa HOpMa))(ra jCAHaQv.Ha no•1es oJJ. ~oe¢lHUH­
jeHTa jab] H 3nupwanajykll 36HpOM S, ~IBOlKH KOJII!~Kt!KOM 

[ab) p . . . 
·· jaaj. e;~yJJT3TH MUO>Ketua ynllCYJY te H3 'lCTBpTOJ .>1111111J II W~>!C. 

;'1a;he ce n pea H0p>!MU3 je.!l.t!B\Ihll3, ltO'l<!B OA KOje(j>tiUII· 
j~H:a. [ac] 11 ~aopwasaj >'lill 36»pow S,, MIIOJKH KOJt>NH HICOM 

[acJ p . . . - (Q,iJ" C3Y-"TaTII MHOli<Clha y nllcy)y CC 1!3 OCMO] JIHIIHJII IIICl.le. 

3aTHM ce npBa jC.!lHa•mHa, noqes o~ KOe<lJMIJ.Hjeun [adj 11 

:i&1<p•llauajyhu 36Hp0114 S,, Mno;KH KOnw•IMHKOM -
1
fudJ

1
• Pe~y.rra-

711 CE: IICIIHCyjy HS Tp11H3~Croj JJHHIIjH WeMe. Oil 

KoHTpOJJ3 pe~y.~raTa MHOli<C>ha UpWll Ce C36Hpalht'M n~)C>1U 
C•1e.ilehHM KQHTpOM!HM je.!l.ltS'IliH8b!~: 

- (a b) - f~l(obj- lab]lac] -~~ (ad] _ jnb} t, _ _ Ia~ S 
faa) )4a] [aaJ laal (aoj ' 

-lac] - l£.•llabl - {ac) [ac) ... lacl fad)- _lacJ!,- -_lac] ~ (3) 
faa] faa) [au) [aa] laoj ' 

lad] lad] fad[ fadj [ad] 
--l'•d] ·raaJ [ab[ -laaj [ac] :-laa)[adj .. [aaf ft- - jaaj S,. 

Y WC"'H J~ pewasaH>e 1<0.1. 'l.taHORa KOjH Y.l133e y I., 2. H 
3. KOKTj>OJ!IIY j~.llli3'1HHY OOCTaB.'heliH cy O,!;TORapajyhll KKlleKCK 
1.!H l. 

4. Cati.~<pa~~>eN .ll.pyrc uop:-.taJme jcJI.na'!HKC ca pc~y.~taTH~·Ia 
.MHOlKe!ba ynllC<llll!M na 'lCTDpToj .nu"KjH .Q06nja ce n psa pe;~;y· 
I<O UaUa HOpMAM< <! je.;{K<>.'IWH<l (/,). J(pn OkOM ~10pa 6 111'11: 

( -l) 

ll3~t<OSI1 011~ j<:P.Ha'IH!le 1UI3j}' }' UICMli ~W.1B31b0 Kll.!ll' l:t: r,. 
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).1 0 

5. Pa4yHajy ce I<Onlt 'll!>fl{lt: 

[be· ll [bd·ll 
-tob· lJ; - lbb: J]; 

t(OjH ce Kowrpo;mwy 36upuM: 

( - !)• (-lbc.:..!J ')· f - l~d-tJ)+(-I~f_J.I) - .
1
tbbbS ·.

1
lJ
1
. (&J 

[bll·lJ . · [bb · lj [lib· I) 

or11-..t •• ,.. 6. Ou.aa ce npaa pc.~yKo!la!ls aop;wanua j c.!lHa4HHa, uo••ea 
:::::: JU· OA KOCtlJMUHjeHra [be.!] H 33BpucasajyJrn 36upoM [bs.IJ MIIOlKH 

[be.!] P . 
KO ~IIQHiiHOM - (bb.Jj' e3yA'fa'I'H MUQ)I(eu,a I!CDHCYJY ce Hi! ,le-

ue1'0] JHtfl H]H uteMc. 

3uTiht ce npaa pcnyKouaHa j e!lHa'lliHn. u04Cil O.il 1we¢w.w•· 

j eHnl lbd.ll MHOJKH KOJIII'illHt<ow -l:t:H · Pt:~y.nam ce MCuKcy jy 

Ha ot~Tpnaecroj JIHHIIjK weMe. 

K OH'tj)OAa pe.~y.!J<ITa ll!IO)I(CH>a upmw ce npcw11 j c;ula'IHif.tMa: 

[be-l] , [be- l] 
- [11c -J] · lbb-:- ll[bc- ,J - 1iiii:-) Jibd. IJ 

_ (bc:.li [bf 1] " _ [bc~. ll [bS 1l 
[bO ·lJ . (bb. l i . 

.. [lid. l l - [bd :...!_1 r be . If - [b c1 :.~ 1 [ bd. 1 J -
lob· 1) [bli · 1] 

(6) 

Jod. 11 . tad. ll 
- '[i)b .q fbi · tf-- fbtl· .. i[lbS ·IJ 

:Y we"'11 pe!llal!a"'a qnaHOBit KojH y.•ul.~e y npny 0.1! os11x 
KUH'T()OllllliX jC.!lt<a•mna HMajy MHJlfKC 4, a 'IJiaHO.l\H ,o1.pyre jC'.,na­
<JHKe - Y.K,lCKC S. 

7. Caf>»pa!be)f Tpehc nop!lla.,ae jc,'l.un~I1HC ca pr3y,1T:trHMa 
MIJO>KCJ La yn ;u,;arm•~ lJU ~- H 9. -'!Uil1jil .!I.06tt ja ce ;tpy ra flC.D.y­
KO R BH U tiOp i'AaJI H<l jC:.!l. lla 41111 8 (Il,j. n pH OM)! ~Op3 6 HT!l : 

(CC· 2) +led· 2) + {cf· 2J ~ (cS · 2(. (7) 

4 JtaHOU>l one jeAHa•n ... r~ rn1ajy y uccMH pewaaa~+>a mr.!l:er<c r,. 

8. Pa"yHaj}' cc J<0.1WlH>>IIH: 

[cd ·21. [d -21. 
[cc : 2.J' -tee .'2J' 

l·s· "' L•• • - I 
- ,-c:· ·''l I , , -

Te Ct: 1<011 Tp0 .1HWY 36u poM: 

[cd-2] ~ 
( - J) + I . .. -· I -~ 

·. [c( · ~JI \ 
[cf · :!.I' [cS · 2) 
·- -·I = ... - - · . it.e ·2i • [cc· 21' 

(~) 



IIJe~1a pemal!aH>a HOpMaJl!IHX je.IIH3'1K!Ia KOpe.•aTa 

·o g • .. • 
"'• • "• "! . , •• J $ ~ e: 
~·~ t:. ... •• 'f~ t~ :i 
a."- :.::·- ~u 

I I ]a a] 
I 

]ab]• 
I 

]a c), /ad] • II s, 
-· ·-- . -·- . --· -·-·-- ---- -----

J•I>J -~~~) ]ad) [I 

I 
s, 

2 (-I) -]aaj ]a a] -,au, -, ... j [aa.j 
-· - --· 

:l II [1>1>1 1-. (be] __ [bdJ fll s, 
1-- - ~- --··-- .. ..... ... 

_/,.bl/ubl - [~) [atJ _(at>)[adj [abj _1'!!11 s, - - ft 
~ )aa.[ 1 )aaJ, 2 Jaa/

1 8 I••J' ]au] • - 1-- ··-·· -
;; I, /bb·IJ,1 [be· 1),1 ~ !ba ·11,1 , lbf. 1) rl 1 [bS · 11,1 - - -·-

(-l) - jilf: ·1) - [/Ul•ll - [hf-11 . Jh-"~.•1 
6 [bu-lJ [bu. 11 [bb:-fl [bb· I) ... 

.. Ill I« I (ed] fw s, 
·- .... - "·--- ·-----·-······ 

Jqc[ [ac) lac] _[acj 5,. r -Ia·) . - ,,dJ
1
_ /1 

8 (aa]
2 

[aa)
2 1 

]aa] 2 [aa] 2 - -- ··· •·· • )be _:_~I. _iilc ·.!1. [be ·II. [be· 1) 
(bb·IJ, (bb·IJn -fbi>· I)• - (bb· I); 

9 . [be· 1)1· [bd· I) · !bJ·Il · (bS· I) 
-··- ··--··-··· ,, ___ --·- ---
10 [ec ·~I, [cd·~/!>2 (</ ·ZJ,_ reS· :t~~ 

f--· ---· ... 
led. 2) [</·2) [cS· ~~ 

11 JJ, ( -ll -tee· ~i - [cc-:-2] [t<· ~j 
1--·- --·-

1211V /cldJ I fi~ s. .. ·-·- ------
131 

_.lad)[ad] [ad] [ad) S 
[aaJ, - r~a/t, 

- '""' '• 1--' ----··- . ·- -[lid:tj - . -
Jba> IJ -· 

[ba • 11 . 
[lib';-i]~ - [bb···l ~ -,b. ·.w 

5 
H • (bd ·l) • [bf II _ ·/bS· ~L 1-- --- ___ , . ·-· 

[·d-2) [cd·2/ Jcci· 21 
';cc ·i)~ )cc • ~~~ -tee. 21~ 

Hi •Jed · 2/ • Jcf· ~~ • JrS · 2) 
1-- --- - ··------ , ___ -·---- ---- --. 

Jr. Ill, [dd·3J,, /df. :lJ, [as-:;lr, 

JIP~JM t-:;( tio\; .i' l))'~PIIIUf Cl, lo( Jl 15 ~ll'fll& q;)lf3"1.3,"~ 't'l)l'(l:.t:eu.c KM"'INII11a c.a ~&1!­
'IOp0.¥1 )' ~'NUI.TOi <o~arp.:J,lK, M• np. ~ .,yeipGI!J< !) tl0;1, k.; 1·p~1Sa ,'lit ''"!1.0:: 

!bC' . J] 
[be.-:·:] lb~. 1~. 
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fipll'nor 50 

9 . .l.{pyra pellyKoaaaa je.ll.aaqaaa, no~en 0.11. qoaaa (cd. 2j 

H 3311pwanajylill 361!f10:11 [cS · 2) MHOJKH Ce KOJIHQHHKOM -lfc': ~l· 
P~.1y.~raTI! ce ynacyjy Ha ncrHaecroj n~ul!jK we>Ie. l<c1!7po.,a 
pe~yma-ra IIIRoiKeu,a opwn ce npt~Ja jc.'I,Ha<~anH: 

, [cd2) (cd·2] [cd ·2J 
- {ca·2] '[cc·2i[cd-2[ - (cc·il{cf·2] = - [cc ·2f[cS·2 [. (9} 

t!;oaHOBII OBe liOHTj>OJIH~ jeJtll3~1Uil! 11Majy y WelAl'l j)CW3Batba 

H".l!eliC ~ 
10. Ca6apaH>eM 'leTBpTe !iOp>lanHc j<!Ana~Hne ca pe3y<~rarHMa 

;>ttlOlKCHo~, ynHC3HIUI Ha 13, J1, I! 15 JIHIII<j H lllr MC, .'l,OOllja Ce 
rpcl! a p c.J.)'KOBaHa uopMa.la a jC;(D 3'lllll 3 till,). 

Ja KORTpo~y :110pa 6HTH: 

[dd-3]+[df- 3] =[dS·3) ( 10} 

\i~allOBII OBe jei(H~>IItHC l!Majy y WeMU IIH.J.t:KC l':o· 
!13 Of<C jC.'1Ha•uu!e ..:J.06Jfja cc HenocpcJ\IiV TfMlKena !\Ope:•ara k •. 
5pojHC BpeJ.u•oCrll Kojc ce ..lOOHjajy ca6Hpalht'M •JnafiO!la ca 

ntue cTpaHe KOnrpo:tHHX je;~Ha·m~a ymtcyjy ct )' .lltCIIH .KoH· 
TP0-1Ha" cTyu<ut mc:Mc (o. npu-tor 49). O•our.·•ei(H(J jc ,1.a cc one 
ApC.!1HOCTU, y rpaH»Uat.sa T3'1HOCTII pa'l)'llaiLoQ. M0p3j)' DO..ly.ll.apwm 
ca O.J.ro~;apajyhiiM DpeJUtOCTH~Ia y CTYIIllY S. 

Kao WTO Ct: OH.:W, npJt T3KllOM uaqJlRY pe.Wal!alt>J HOj)Ma.l ­
HHX je,l.Ha<mRa nocrynuo cc Kotrrpo..• ony 6pojue ope.~tnOCTH 
K~HUiljellaTa H K0.'K9HI!Ka )'RKC3lfe !13 CllllKOj .1HHilj>l ffiC'.'de. 

q,,a" 90 

Kope.na-re cc pa•tyuu jy HO jc.,Ha•nma~'a : 

" = - (d(:1l 
< [dd-3] 

" = • [c(:!L Jed·~~" 
• jcc · 2[ (cc . 2] ' 

.. (bf· I J jbd -IJ.. jbc -1) . 
•. , - -!bb"· 1 I -lbli-1(' - l'bb..i'J "• 

ft [adj [acf lab! 
~. = - [aa] - iaa.(• ··[aa(• -laa] "=· 

Pa.J.H KOI!Tpo.te pa•oytwjy cc KopenaTe ~<', HaHMe: 

"'• = ~~--- ~} 
.• lcS-2] [cd-2] .• 

" • - fcc· 2f- [cc--21 "• 

( I ) 

_, [bS- 1[ ~-1; (oc ·IJ ·' (2) 
"' = [bo-~-1] - [bb -:t'j K'' - jbb :]) " • 

·' S, fad; , [acJ .• ja/:ll ·' 
~ '= IiiiiJ - \aa] K •- [aa] "•- [aai ~ 0 • 



36np KopenaTc " K o!lr osapajyke Kopena'Tc "' MOpa 6H'rH 
;~ .JUCl:..· je;J.HHMI{H Tj . 

"• ~ "'.= + l "•~"'· = + 1 R'T)l. (3) 
KoHTPOJJHC xopenaTc K' Tpc6a paqyuaTH ynope~to ca npa­

JJHM KOpe~aTaMa K ,la 6» Ce MOr!IO OAM3J( KOJ!CTaTOB31H )l.ll .11\ je 
,lOTI!qua I!OpCJJ31'9 T94KO Cpa•rynaTa. 

CeM Tora Tpe6a HM9Til y OH.:!.y ;!.a KOC4jlKIIlljCJiTil y jeAHa· 
'IHH3M~ (90.1 ) O;!.IIOCHO (90.'2) jCCy KOJIWIHIIL\11, 'IHje Cy 6pOjne 
Bp(:,lHOCI"II Cpa•I)'H3Te II KOHTP0•1HCane rtpK pcweRalhy K0pMa•1· 
HIIX jC)lH34RI!a (u. •u. 89). 

4.1aH 91 

3a pa•oyHalbe nonpaD<IKa CJI}'li:C jc-l.KacrnHe: 

(J) • a1K 1 ~ 01K: + C,1<2 + ... 
(2)- a""' • o.•~,.;. c,«, , . . . (1) 

(3) = a1 k, •IJ3 " • ..- C1 "• + . . . HT~. 
I lowro cy nonpaBKC c.pwryuare, 7pe6a cc ync~mTII :ul mt 

cy a:trr.6apcKu 36Kposll nonpaonru1 3a npanuc onnlKBH<! CA uoje­
;\HIIHX craHwua je.:r.Hatm uy.lH. Hn np!1Mep, aKo cy ca cT,11111ne 
A oua>Kunn npaenH 110;t 6pojc!IH:dn: 1, 2, 3, 4. ouaa MOplllw·r": 

(1)-i- (2) ·-(3) -~ (4) = 0. 

AKo je osaj yc.1os 3a,lO><O."t>eu (y rpaHHtf..~Ma Ta'IIIOCTH 
pa•tynan.a), ow,,~ ce pa•oyna a611p Kn:u.pa;a noopasaK3 Tj. 

[•'"] - (1)'+ (2)" + (3j' -;.... (2) 
3a lW11Tp0.1Y Mapa ()wJ» : 

(1)' + (21" +(3)'+ ... - - I<, fo- kJu-k, r,, -.. . 
(•' [ - -· {H) (3) 

4.1aH 92 
1{0--'lll•liHJlH : 

[ab] . Jac] . [be· I ) 
l aa] ' [aa] '· " lbb7'J) 

lbd- IJ. {cd-2] 
llib--:-n·· · · ·r.::c--21 llT!l. 

p3•tyHajy ce ca: 

6 .lleUMMa:n"'x ~tecra y ~~<pCJKH 2. peaa; 
;, ,. 7' )' ~ 3. •: 
4 • -a • 4. 

KM<j)~;mjeBTII, aaco.oyTnH •uaHOI!H K KOHTp0.1HH 36npon11: 

[bb • !J, [bd • 1), .... (bf · 1 J, [IJS · 1], fcc· ZJ, fed· 2] .. .. (cS · 2] KT.iJ.. 

p3•tytwjy ce ca: 
5 .a.enn~J3Jlllllx ~CtT::I y Mj)e)!(R 2. pe.J.a; 
~ ·a • " • 3. 
3 , a 4. , 
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tft,llloA f"rtii!U 
J!AI•I IIJ 
Tllllll 

llp11JIOf 53 

PA'IYIIA.( 
CTPAHA 

TP'III'. OV. 
9 0.1 tS 

Kope.1a1e ce pa"y•ajy ca: 

4 Jteu•u•a.~Ha MeCT3 y ~lpeHm 2. pc,la 

3 • • • • 3 . • 
2 

" ~ > 4. 

npM po 'IYIIUII•Y 000p3K3Ka np01!3[10,)!.H: 

Q1K,, b1K"!: ., . . a~..:\, b-.;K-: · . . • 0 3..:,. bt""t· . , . '"~­

pa•Jy»~jy ce ca : 

3 ,1CUII~a:JH3 MCCTa KOA :~pe)l(e 2. pCJJ.a ; 

2 • 

noapa1•~c ce paoyHajy ca: 

3 . 

4. 

2 JICUMMMHa M~C·ta }' ~;pe>KII 2 pe;La, 

3 • 
M 330Kpyr.ueue Ha ue~c ccKyll.!le y Mpe~<;H 4 . pc~ . 

lJJlaH 93 

Cpe.i!Jt.a rJI('UII(a je.nmmue Tt.lKHHC palfyna ce 110 «!xli»'YAR : 

'17] 
m =\/ '-"o' {I) 

r.a.e jc U 6poj yc.>ORHIIX jell.03'111113. noll. 11l Tpe03 p33pten< 
cpeillbY rpemKy npan11a MepeHor y n rH pyca. 

1 L1an ~4 

Cpaqymtre nonpaaKC v .II.O.D.ajy ce ona)l(aHHM npaBUHMa, 
Te Ce ,l06Hjajy ,,~cjlllfii11'K0HII O,ll!QCIIO 113p40JJ3TH CipUJJI\11 (A. npu­
·'llll' :i8J. l·h oawx ce upanaua o()paayjy y r noo11 33 cne r poyrJIORC 
)olpe~~;e 33 KOjC C}' C3CTaJI.ihCKC $ n:·ypac y CJIORHC je.IDI31f11He. 
(}~l!rne.![IIO j<: .ilU :<tiHp YT•10B3 06p~30B3RHX 113 ~ ~p3811aTI<X npa· 
na4a J><Opa 61JTI! je,,HaK TeOpHjCKOM 3611py Tj. 1!\0•+.: .. 

On.lla ce uo:>a~chH O.!l .!laTIIX" r.Tpaua, noCT)"JJHO pa~ynajy 
( no CII.IIYCHOj TeOpu<H) Ctl('. CTpane !lOTH'IHe »pe;;ce. npH OBOM, 
p a:>.otu<e H3Me1Jy 6pojmcx Bp eJJ.KOCTH .~orapHTMa KCTe crpaue 
)lO/)«ieHilX pa'fY1!31beM 11pe.KO p33JII!IJIITHX TpOyr.~OOa >!Opajy 61<1'11 
)" rpan i!U<IMII 1"a4UOCTH J>3'1YH<>"'a 11 ne CMCjy npe.on~I!Til 3 j~li.U· 
""'lr ne>CJte)lw.er ~>~ecra .,orapi'TM3.. 

CTpaHc ce pa<~yuajy no:\tohy .. orapHra:~~.;~.:H x -r:l<i.,Hua: 

ca 7 ~tccra y >~pt~)f(H 2 p~.11:a 

• 6 • > 

" 

3. 
-1 . 

• 
• 



tbau 9ii 

A.>;" !fn• crpaua ~'P''X(C )IOVHjajy ce no~10hy .>tlpaouanu" 
:: ~ ::Q!Jll KO!:.I ce AOil.ajy O:l.HOC110 O.!l),'3'1ll!ajy OJ!. DO~H~l".'\ 11.111 
;->aH>:je o.l[lcheHIIX a3»~1yn. Jia upw~•ep, ac<o je y Mpe>l<» 113 
c.1. f>l! li03HaT a3HM)"T . ;vrre" crpane .-IR, O~.!la cc 33MMyrr.t crpaua 
. .J F ll !:iF ..l06Kjajy OB3l<O : 

n/ ..... • ..:.. , . a ""'-4. 1 

r3e n0.1 r, H <'c, Tpe6a pa1y:.~crw 
R~paunare Opt:.l!Hocn< ,:.,orwcHMX 
yr .. ·Jona.. 

VIa a3HMyra 11 .lly)l(cuta upa­
Ha AF 11 flF P"'l)"Hajy ce no 
tjlopllyJI3Ma '1.1. 6() Oi!HOCHO 6J, 
rcorpacpcKe I<oop;vwar e Ta'l!<e 
F 11 a:.m:.~yrn o!} 11 a~. Y rpaHII· 
uall!n -raq~o cnr paqynan.n, pa~­
JIHlia OBIIX 33li•IYT3 MO_pa 6HrA 
je.:<HaKa .mpaRHaToM" (.!!e¢1111111- E 
7IIOHOM) yr<lY j:f 1 Tj. c,. ~ 

t. 4 R 
U.f- Cj ~ >'l ' 

~liiMY71! crpaH~ BC u FC .:<06»jajy ce noMohy yr.~osa y, 
H f~r.' lHUf~jC: 

c f r. 6 . 0 
c.!~ ..... <\b- Y! "t.J- C.:.J "'f" ..,~· 

l lmaTO cy 3.3MWYn4 " ayn<KUe crp~tta BC 11 Fe; D0 3kaTK, 
Mary ce cp~'lyHaTJ{ Koop.:t»narc ,·a•JKe C. 

flo Hero .. rrocrym<y pa•IyHajy ce a:mMy-rH ocramrx CTpaHa 
H KOOP.li:HBaTe OcTamo( raqsJ<3. 

l><UM KOKTpO,lC, J<00j))I.11Hi1Tt: CBaJ<e 13<1l<C -..pell(f paqyuajy 
ce .'lila Uj'T3, uaH:>.H!: KVOP~~IIaTC ,.a~KC F pat~yrmjy cc !13 J<o­
op;J.HHara T3tiill<U A H /J; KOOp,!!HHaTe TaqJ(t! C pa•lyHajy ce )i3 
KOopJ\IIHa-ra m'laKa B" F HT;J.. Pas.lH Ka .w~~~e~y Dpe:r:nocTH ~<O · 
opaJIHaTa .!J.06HjtliHX OBllM JI.ROC"JVYKHll paqyua~» >IOpa 6HTII 
y rpannl!?.>ta 1"3'1110CTH paqyHatt.1 11 ne CMC npena3HTK l.l je!lH· 
HJI>A<: •JeTBpror .!lCT~HI•ia•1HOr Mecr3 cc~<yHJlt: (0,"0003). 

ICa:ta cy reorpn(j>~Ke KOopAHHaTe cpat~y"aw, npucryna ce 
p3'1y!iaJ uy pa.CmHx npaooyrJJKX 1coop.'l«ua-ra. One ce paqyHajy 
110 onpe.n.6a:wa .,_,_ 52 o;~.nocHo 53. P~JUI Koorrpo.,e Ta'lHOCTH 
pat~yHaJua npaooyr.mx JWOJ>.!IHIInTa, no-rpt6Ho je cpaqynaTH If~ 
oaHX {no O.ll.pCit6aMa ~JI. 58-i">9) .llYlKHne H a:nH>yrc ueJyjyhwx 
crpana. Ha np1mep, pnJtH KOHtpo~e rtp~noyr.mx KOO P.!l.Jmau 
ra•1a~a C, D, I;' " F (c.1. 53) nOll)evuo jc cpa'<yuarn ,1.y>KM~te H 
33H:-.yrc CTpaH3 CD 11 F. F. 

O•mr:JeJI.no jc il.~ ce KOOP.il.IIIIaTc MOry pat~yHatK 11 no ;~.py· 
roM nocrynKy. Ha npu;v.ep, apt<O ce Mory cpa•IyHaTH "~ ,1yamKa 
II a:~HMyTa 0,"\.HOCIIO ii.HpeKU.HOill!X yr.10Ba HpasoyrJlC J<OOj)JIJUlaT<: 
na TeK 0I!Jl.3 reorpa$CHe. C1M() je HeQIJXO.!liiO JI.3 KOOj))I.II.Uare 
(>yll:)' K0117p0.1)1CaHC1 0 )1.HOCHO il.~ 6y:;.e SatapaHTOB3Ha T3'UI0CT 
fi>H ~OOHX 6pOjHHX BpC;!.JIOCTII. 

'f'CIIHIXI"j ~II w•jll. 

[951 
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(MM .. IIPEilf 
111t,UXt'IA 
.A.YH'I.It.A 

HpHnor 55 

OpHJ!or 56 

B. H3pa6Ha/6e ;;o Ha'I.UIIY ycAo&Hux ,~tepe~ (y PMIW) 

tlnall 96 

lJpH H3p3BH311>Y Mpc>Ke y paBHH rpc6a npCTXOJHIO C3CI'<l• 
I!HTH CKHUY Mpe.lKe. Olla ce cacraa.'ba Ha HCTH HaqHH Kao WTO 
je TO o6jawn:,euo y ~JJ. 79. Kua je caCTaan,eaa, npHcryna cc 
llpe~·XOJIHJiM pa~yK3ft.HI\Oa " TO: 

a) pa'lyaajy cc npl!fl.11!lKHe D:Y.lKHIIe crpa11a ; 
b) CBH eKcueaiTpn•mo ona>KaKH npaBIIH CBO/lC cc Ha ll\'Fimp 

O~I'Ol!apajyhHX CTal!HU3 O;J.HOCIIO CH1'H3JI3; 

c) npa8Ull ClleD.enH 11a ueurap ynHcyjy ce y Ta6.lHUY ,.Ona­
.lKaiiH II .i1e$HHilTIUIHH HpatiiiH". 

d) pa'lyHajy cc c$epiiH eKcuecl! rpoyr.1oaa MpeiKc. 

CRc pallyHcKc onepannjc HaaeJU!ttt' noll a}, b }, c) " dJ Rpmc 
Ce Ha HCTH H3l/HH K30 H y c.1y01ajy 113paBKalf>a Ha CJJHilCOH.!lY 
(fl. 'IJI. 79). 

J 
~ 1: 

/~ 
\ \1 \ 
\ \ 

\ 
\. 
\ 
\ 
\4 ., 
I' 

flpaJJor 58 AKo cc ~~~paaHaka Mpc>Ka RHIUIIX pC.llOBa, OH,!la J•~ :la cse 
IIOBOOllpe~eKe T3'1Ke llOTpe6!lO cpa'lyKaTH np116JIItif(l{e Bpe,!IKOCTH 
pa!IHHX npanoyr:IMX KOOp.!UI!laTa. npMOJJHll({le K00pJJ.IIH3'te DO· 
Tpe6ae cy paAH pa•JyHau,a uunpallaKa 3a pc,nyKrlwjy oua)t(aHHX 
npana11.a ca e.111ncoM.n.a ua panan. One ce paq yuajy IIJUI na na­
•mH HaJOe.u:eu y •1:r. 11)~ ii!IH "a t<a4HH Kao mro cc pa'lyHajy 
I(OOp,;r,lln~re y llO•IHrono:~~ u.1a1'Y (n. np1t:1or 58). Koop.n.HuaT(! 
ce p:••tyHajy ~~ !1,01 KM. 

[105) 



4..~aH 9i 

n onpa01.;e 3a CBO~CH>e 01WlK211HX 
npasau,a ca cnHutoKA3 Ha panaH pa-
<;yuajy ce no $0p>ty.,a~>~a (<.0.2). BeAn- 1 ~. 
quue 'lt. " •.V. Y3""'~jy ce H3 Ta6.ll!Ue 
II :;a apryMenre: j;., t..x H !!.x t!.y. Ap­
q·Ml'HTc -rpc6a anan• na + l km'. 
Pa•JyHa H>C cc opwH y TpHroHoM~TpHj-
C!WM o 6pacny R. P. 

Cpa•IyHue nonpanKe :~~opajy ce 11 ''~1•: 
KOliTponHcarH no~Johy c4JepHor eKe· 
ucca. 0Ka ce KOHrpo.1a ~acHI!Ait 11a 
cJJe,i\ehc:~~. 

l. I l poiCKll.llje (C.11ll<e) crpaHa 
Tpoyr.,oBa MpelKe y paoHH cy r>pHBe 
o1<penyre coojoM 113.!\Y<iJbt:HOM crp~!IOM 
Ka x-ocu. Ha ocuooy onor CROJCrua 
MOry ce .1aKO KO!!TpOJll!CaTH 3H3Q,II DO· 
npaBaKa II' (3Hall.ll BeJIH'lHIIa >Jio il o/. 
<)~rosapajy anauu:~~a 3pryweKara: 
)., ax " t:J.y t:J.x). Ha npHM('j), :$a lpo­
yr.,o»e ABC 11 DEF Ha c.,. 54 npo­
j~KllHjc (CIIH•e) crpoHa 118, BC .. .. 
npercraa.'beKe cy y pnuHH KOO l<pune 
S'~ .~>. s~ . , . . . . nowro ce nonpa5Ke 
W Mory CM3Tp3TII KaO pa3Jill!{e H3JIIC~}' 
;~M)>eKUIIOHHX yr.10Ua npoj~T<Illlja (~JJH­
·l<a) CTpaua Tpoyr;tOI1U OJI.HOCHO l<pUB>t X 
S' H ltHpeKI.\HOHHX yr.,ODS TCTHR3 d Tj. 

w·· S-,· {s. juu. (50.1)) 

·ro je H3 CKinte ~tpe»<c ~a~o o.!lpeJ(HTH 
3HaKc uonpaaai<a w. 

HaRe/\ello no.'l I ) ualKH aa Clly"aj 
1\a.Ja cy opJ'lHHare Kpajthllx ra•taKa 
crpane HClOr 3HaKa, -re npcMa roMe 
c-rpana .1~if<li ca jt:AHC crpauc x·oce. 
1\\c~y, HM, a~o cy Ofi.Il"'taTe t(p~jt~nx 
ra••a~.:~ crpaHc cyuporuor 3naKa, vuM 
npojCKUHj a ( C.'IJ!Ka) trpaHe ce•1e X·OCy. 
J<au.a npojeKUHja CTpaHe ceqe x-ocy, 
OH.:l.3 CC MOty p33•1HKOnaTI! 7 C.1eaehiiX 
cJJy>~~jeua HaDe.llenHX y npH.10>KeHoj 
T36..1HUJt H 0:1HfJiteHH.X ua Cll. 55. 

J 
I 

A 

A 

II 

A 

Cn. ~5 

~. HUtO.t& n. A ti r.,~r...:o n, np.oi)t. )'u.:tltP$1t~Tol J :llr'PIII6)· .. flp~j¢)1'1l•J& MUOI" 
•ltin·•cr~pC:I(0 1' G'j)eJt*Pl y t(p •• ltCll.llll C, X, C ... - n•cuu,~cT:I.Pt'e.'. J'JJaCIIAI( J'R~I f", CUI!~l 1, 

1-47 
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3. Jh~>~IJY ctjl,'pnor eKcncca TpoyrJJa H nonpaaaKa 111' 

UOCl'Oj» O.!I.IIOC : 
CyDJ)OTtiO IICIXr:·a.:.~· ~- J" ~Jte.lJ (~7'1l1Wl 

JU.'\.1((' Iii~• 

c" D (w~ + 1lc + w:) - ( u•! ;. ~~~~ + w~). . . ( 1} 
Oua je,.HaKoCT '''"a3alla pe~ K~<~ r.1acH : c<!'cpau eKcuec 

Tpoyr"" jc.~nar< J·e pa?.,nruM IDMciJY a.~orc6apco<or a6Hpa uo n,)n· 
aaKa y3cmx M.llY >II no CTpanaMa -rpoyr.?a y c>mc.~y cynpoT»OM 
Kpel'AihY Ka3a.'bi<C Ha ca;y » f.JJrc6apcr<Or 36upa nonpasaKa y:<e· 
rnx Wl)'Ltt uo cTpaua~ta y c:.Hc.~y KpcTal~>a J<33:l.lhKe aa ca,·y. 

llp•.1o;- f.O K o.D,llp3l<TH'IHOr p O•}H311>3 jeAUI~KOCT (97.1) M0p3 OHTH 3a.II.ORQ-
IheHa Ha 2 - 3 je.aHu»ue noc.1e;o.""er ,,cnH:.oa.:mor MecTa ceJ(}'MilC . 

...... .... a.w. 1 iaseJteHa KOUTpomla paqynm~a spwe ce y TpHronoM. o6pa-
CQY K. W. 

11 ~ •• e.;t 6 I~ Y 118eAe&A• 6poj11•~ "PJII,<toSp&Aa )!(>Opl\IOfi'I'C O:VIOCJtO V.OG,AI ... 
atTife Pl-lllljfU a.p.llliCc:ut; f.J J l<1149»tl'5"'Jia o;::"oe."o ••a.JI.p.ln~"• O.llOaerpM:.a. 



4. Ha•mu KOHTpo-•e nonpaoaKn 3a cuoljelbC npana11a ca 
e:mncoH.!\a Hl\ paaas nrreM pa,yua11>a )13 o aux nonp~&aKa c¢lep­
uor ~~<cueca Tpoyr .ru (TpH roH. o6p. 1(. W.) nplutelbyie ce, no npa· 
1!11-'1}', KOA ~pa~na~~>a I<Oja ~ apwo: no Ha~Hny nocpeD.IIux Me­
pe!ha. Mei)}'TIIM, KOJI. H3paaHalba no uaqHHY YC•lOBHHX :>~ep~'"'' 
1Wp11CHHje je KOHTpo.RHCUTII OIIC UOOpaaKe OYTe,>t pa~yHalh~ 
aoco,,)"TRIIX 'IJJaRoca <Pw ryp>rnx yc.10BIIIix jcJIH34~ Ha H3 ccpepuHx 
yrJJoua (a. tt.1. 99). Ooaj nocrynaK KMa c.•e.:~.elia npem;~ylicn!a: 
a) 6poj pa"Yl1CKH1; onepaillija je M31b1!; b) KOHTpo:m.wt ce K:tKO 
TaqHOC1' paqyna1~a noupaaaKa raKo H wcopaaHocT lbi!Xonor .10· 
.aaaa1~>a c<Jlcp11HM npaaumoa; c) ucrospeMeno ce KOHt·pOJJii we fl 
anc<M)'TH>t. 11nan YCJJOSI!e jellHa'llme. 

Jacno jc .'1.a ce os~j nocryna"' MoJKe IlpHMeHHTH cn~w aa 
o6ocTpaHo ona)f(aue npaAue. Y c.ly'!ajy j~.D.Hocrpatlo OCI3>l<3nH:< 
np:IH<tU3 nonpaBKC ·rpe6a KOllrpo.utC31'<! Ha rope OOjaWlloeH HaGnH 
'fi. pa•IyHajyb.H HS OBHX aJ>cflKH e«cucc y TPHroHolol. o6pacuy K. IV. 

1-LlaH 98 

AKo cy .Aate~ CTpaHe 33.llare JJ.yll!u Har.ta reo;~.ercKiu -THnMj a 
>13 M HCICOH.IIy, OHJ1.3 je, npe CI0Cf8AJ»3lt>a y C,101lllHX jC.1"8'1Hii3, 
norpe6uo cpa•1yHaTH nonpaaKe 3a csoheJbe Ok«x JIY>KH!la ca 
CJIHCIC0 H)l3 H3 paBaH Q,aHOCHO 3UM~HH1'1i ;J.ya<Htle r eo,"teTCl<HX 
JIIIH>~ja AYJKHiiar.ta npau.a KOje cnajajy npojeKuujc (CJ>uKe) Kp aj­
JhHX T3'iaKa )lOTH'lKHX JIH!tHj a. 

rlonpauKc ce yauwajy H3 Ta6m,ue Ill no nocryn~<y Koju je 
o6jaw~ncH y •IJJ. :; I H yn11cyjy ce y rpllrono~t. o6pasau. /?. P. 
(~<. npiiJlor 59). 

4,TaH 99 

Y C.10BUe j e,l\HaQ!I>le Ce IIOCTaB.1-'Ijy 1!3 HCTII H3'1.HR K:IO H )' 
CJ•}"Jaj y H3pal1Halba ua e,mnco~<Ay · (qJJ. 80 -81 ). P aJyr.t:uHBO je, 
:r.tel)y!Hlll, Jla ce anCO.IlJTtlll <IJl3HOilH 4fJHrypHI1 X jC.'I.IIaqHH3 O!lpe· 
t,yjy npeMa -re0p11jCI<l!M Z6Hp08K" U }'f•10B3 ue y Ccjll!pHHM Her O 
y pai\UH>d I'eO~eTpHjCKHll (jlaryp:nl~ . KO.!! CICMOBHq i(HX yt .10BHiiX 
je.D.H3qHIJ3 ,l\y)f(H~e reo)l,eTCI<HX ·'ilHHja 3aMelbyjy CC !lY)I(HHaM3 
npasa l<Oje cnajajy npojcf<HHje (cnJiKe) KpajlM!x Ta<J3l{fl OllHX 
JIKKHja. 

KOHTPOJJHO paqynau.c ancDJJyTHHX q;,anol\3 yc.•os~<~x je.a.­
fia'J~H3 Rpmu ce Ha .l(Q.;e aaeeaeux HaqHIJ. 

l. KaA~ ce H3paRI1uua r.tpc~<a IlHlDHX peJWB3, oa;~:a cc 
aoconyrnH q.18H OHH ¢urypulix yr-:~O t<IIHX jM uaqHI!a oapeljyjy 
K~o pa!\•HKe uaweljy 36upa c.pepmtx, O!I.UOCHO H~nocpCJIHO btepe· 
HHX yr.10Ba 11 T~Opl1jCJ<Ol' l<OHp3 yr.10JI3 y Clj>Cp:\HM :IOTROpCHHV. 
TeOllieTp«jCKHM (j>wrypaMa (:1a c;~y,aj r poyr:1a H>O• + <'"). Anco;•yruH 
'fllaHOBII Oilpe J)e llH H.~ Cljlt:pHIIX y r.nOHa II y r.~OB3 y paBHK ·~ 
Olejy CC pa:.MKKOB3rH llHWe O.'l 2- 3 ie.J.IllllillC DOOICJ'llbel' .!1101111· 
Ma.,Hor MetTa Ce({yH.lC ( u. upH.10r 61 , <l>>~rypH~ yc.10illlC j c.1-
H3'li1IIe" ). 

l99] 

t49 

fiplUlo• 61 



150 

JIUIAU JU 
IIIDIM.UJIIIX 
JlAIA'MA 
-.:ura ot u.,. 
Ol t ltTTl t-.\ 

npiif!Or 62 

Ka.D.a ce napaaHalla ~>~pe:Ka HR;Kifx puooa 11 Kalla c~epHK 
eKCU.fCH rpoyr.•osa HKCY n03Haru. OH.Ila ce anconynm 1UiaHOBH 
MOHtpOJIBIII)' H3 Ha~UH o6jallllf>eH y 'lA. 84 Tj. pa<~yRajyfiK 36Hp 
)'H)'T3ptbHX y r .lOB3 )' MHo r oyraOHRJ<)' MOjH (3qHib8 B3 l!H3 Tpo­
yr.~OB8 AOTK'IHe Mpe"lf<e ( B. n plUOr 61 .l(O HTp0•1HO pa4yHatt.e 
anconyrHHX '1.1811088 Q>11 r ypHHX yC,10 fiHH X jC.IlH8'1HHa•). 

2. Anco!lyTHl l q,laHOJlH yc.ooiiHH x j~Ha~»Ha .;~:a-rHx" yr.1osa 
l<OI!:Tj)O.,HW)' Ce HK TJij H3'1HH WTO ce c(j>epom MCpeHit yrao 
ynopc~yjc ca p33.~HKOM ;o.HpeKUHOHHX yr~OA8 npojCKUHja (c.UtK3) 
.il3THX cr paHa rj. ca pa3.'lHJ<OM .!lHpeKUIIOHIIX yr.oooaa 0 (a. npH.101" 
61 . Ycnoone je.ilH8'11!He !l3THX yl"JlOBa"). 

Ko.~ .. pclRe lHllKIIX pe.1oaa, Ka,aa .llHpeKUHOHH y•·;,o~u ·i 
JIHC)' !T03H8T"H, Op ll KOJIJl)OneoM p3'1}'H311>)' J<n um,yje Ce MepCHII 
yrao H>Croso>< nonyno•• :1.0 360° H ynopel_0yje ta oJJ:ros.1pajyho>< 
pa3-1HJ<Old .D.HpeKUJ10HHX )f•10Ba v. 0~KI"JteJJ.IIO je ;1.3 he y 01<0" 

c.,y<~ajy anco.,yTHil ''·' a" ycJtosHe j e;u•,, ~II JIC 6 RTK HcTe anco­
·~YTHe s pC.J.i:IOCrn am1 cynpom or 3lla~a. 

3. Ka.o:a ce y ocnotiH'<KHM yc.,ORHIIM jeAHa~unaMn aaMCHC 
yr.10RII y p aRHH clj:Jep ui!M yr.~onuMa yMalb~HH~l ~a • 1. c<jlcpHor 
CKCUCta, a .D.JllaiHt: renoAa d .'t)';KHHaMa reO.IlCfCI<HX .1!1HHja S, 
oMr.a he anc<MyriiH 11naH ycnosae je;o.Ha•IHtte 6KTJl HCTH (y rpa­
l!RUaMa Ta'lJJOCTJI' flR'I)'HBJb3) ca ancO~YriiH>t tU.1HOM O.lpeljeJIH)< 
113 y r .liOM )' p~BHH H .ol.}'attllla d. 

Y CBUJCIIH~ )'CJIQDIIH:d j~H3'1BH3M3, Rp H I<OHTJI<MHOid p aqy­
H31bY anco.•yTHH X <1.1aHOBB, JaJdetb)'jy ce yr.,OBH y paBHH clj>ep­
HHM (B. n p H.I!Or 61 .KOHTpOJJHO p allyHathC ai1COJJJTHHX '1.1a llctllll 
OCJIOBH'iKHX II CHH)'CHIIX JCltOBBH X je){J!3qHna• ). 

HaDe.!ICHH ua' IIIHH Koarpo.'lt!OI· pallyHa>M H('. Mory ce npHMe­
HHTII y MpC)!{H IIHli(HX pe.!I;ODa, Te Ce 38TO n p 11 H~pauHatny OBC': 

Mpe>Ke npenopy•oyje .1<1 OCHORH4KC H CliHycne yc.~oaue jenHa'mHe 
cacras;»ajy .lllla KIMKyJJaropa He:<aBK~Ho jeJJ.aH o;\ npyror, na ce 
oHna pe~yJJTaTil ,.e~yco6Ho ynope~yjy. 

P <UIH I<OHTp0.9C KOt:QlHUHjeH<!T"d rpc6a y "Ta6.•auH )'C.90 UIIHX 
je;~:>ta<~uHa" o6pa3083TH J6upone I<DeqlHQIIjCHaTa 33 caaxy je.IIHa­

lliiH)'. Oau 36Hp osu wopajy 6"n1 j~HaKI! HY.IlH (B. npH~or 6l 
• Ta6n~ua yc.10DnH.x je.aua<~HHa "). 

npH Oopaso~a"'y HOp~anHMX jeJJ.Ita~KIIH KOp C; JaTS npHMe• 
a,y je Ce HCTII ll0CT)Il3 K K30 H y CiJ)'' tajy H3p3RHaJh3 H3 eJtHITCO­
liii.Y (1\. '<9. 88 H nptMOf" Gl ,Q6pa3003J!>e U0pM3JIHIIX je.!l.Ha'JH JJa 
J<ope,,ara • J. 

Y.tan. 100 

HopMa~ne je,,Ha>mHC »OJ)' ec ~maaarM HJtll na ua'!Hil 
aaB<:acn y '<.1. 89 H-lH no wcuw Dool ittle-a. 

npa pema~~a~+.y no osoj weMH noCTyuax je c.1eseffll: 

1 n pso ce )'DitCyje I Hop.v.a.1Ha je;o.ua•IHK~ •a npsoj ,qi{HHjH 
wewe; O.t<.ila cc ynHcyjc if uopMa.ma je.'tuaqJma na .o1.pyroj ~rHHMjH 
u::eMe. 

• 



:2. Pa•JyHa cc (aoMohy Maullm~) K0,11<"Hl1K- :::J. 6pojKa 

spe.J.HOC':' ouor K0..111'1HKKa uHcl.e ce ue yrmcyje. Onm.& ll0..1H'IIIIlKOM 
>1110 )1{11 CC f. HOpM3.1113 je ;tll3'iHH3 (A. •J;J. 89 Ta'l. 3}. PC~}'-'IT3TH 
l lHOlKe!La YIUICyjy ce H3 3. JJl1!1HjH weMe. Ca6HpAH>e~t n. HOpMa.me 
;~.1JIU'HIHC ca pt:~ymantMa MUOJKelh3 :106Hja cc n p D a [l 1: ,'l y· 
l{Ol\ll ll <l II 0 p M3 .1 li a j C.l H a« II H a (/,), ~HjH ce J<(J;:tjlHJUI· 
jeHTtl ynlfcyjy 113 4. niiHHjH WCMe. 

Osa cc jc;t:lla•mHa KOIITpo.~Hw~ H8 Ha'tUH o6jawn.eK y .,..,,,, 
4 '1~1. 89. 

3. Ha 5 :rJJnJJjll tUC>~~ yrr:<cyje ce !fl. »~•pMa:JH :l j~:;uraqJJHa. 

Pu'lyHa cc K0 •1H<IIItu ; - ~j KOjH~• ce, noqe!l o;t Koeljlutt»jerrra 

;acj H ~aspwaaajylm cy>IOM S, >!HOlf<H J. uopMa:•Ha je.J.H3 '111H3. 
Pe::y.~Ta!H ~lllOlKCJJ.a yu»cyjy ~e n a 6 . . 11lHlljH WC"C. 3aTHM ce 

pa'lyHa KoMt<llHK - f!~: ;\ Kojlnt ce >~uo;;;ll upsa pc;cyt<ooaaa 

aop><MHa jtili!O~aua (B. ·r~"Ky. G •1:1. 89). Pe:<y:J-nn·H c~ ymlcyjy 
Ha I mmHjH. Ca(JHpa!hC~I III. JiOp~Ia ·me j~.n<~a•tHJie c:1 uanr.,Jl:CHHM 
pC'~y:rra rr.~~ ~IHO;KeJua ,lll f>Hja ce .a p y r a p c il y ~usn H a 
a o p" a ;Ju a j "' ,1 ~ a •1 H H a (U,j, ~ 11j11 ce ~;o~<jlll!~Mjeu·rH )'!Ill· 
cyjy Ha 8 .1111111jM EC)le. I Jpn ORQ>I >tOpa <illl'H : 

]cc·2l+[cd ·2!-!d· 2J JcS· 2). 

4. nowTo ce ua !) .lltuHjll :ut>t~ ynawe IV HOp.'la:JHa je;J:ua­

•maa, pa'!yHa C(; KO.:Zii'IHIIK - ~~~~~ KOjll:.t ce >IIIOli<H I uop)!a.!JW a.a 
je.J.H34'J!Ha, ~ pe~y:JT3'l')J 70f MHO>K~Jb:J yn;~cyjy CC Ha JQ .'IMHMjll 
ru eMe. Oa,la ce npoa p~llY"Oa3JJfl m>p>ta:JH:J j~:.!l<la'JHH:l ~utOiKH 
• .. ibd. !) . . ltd . 21 . 
X0.1HQU¥.~0M - ll>b :-fj, a .ll.pfia - KQ.1K'Illli~O:IJ -lee . !!J ( 8 . T;).q_ 6 

» 9 ~.1. 89). Pc3ymarM cc )'HJ!t·yjy Ha t1 H i:l ~•unv.:u wer.~e. 
C<J6wp:<<~.e)1 ou.:x peay.1rara MllOlK~lha ca IV aop;ra:mo~t jc,'lH<t· 
«JmO~I .~ot:htju ce T pe h a p c.1y K oaa Ha JJ o p M a.~• a j ~.!l ila· 
~ 1111 a (lll,) "oja cc KOlll'p<Mnwe C< p er.ta Ta~x» 10 'lJI , 8!1. 

npelda T<)"e K3J>3k~pHCTI!~IIC OCOOJJIIC UJe»e f)oolillle-a 
jc-c:y: 

(ao] . 
Jaa) ' 

{acJ. 
- laal' .... 

(be- l ). 
fbb · l) ..... 

(rd · 2J. 
!-.'>]"' " cc -

youwTE~ ct: HC y nucyjy y we .. y Ja pa~yna!hl: . 

~. 1\ou-:-po .a~ ll<y ce ca>ro :>e!lyKOMHC uop:ua.uu: je;ura•rHAC. 

AJ<o n~ npH ono» KOHTpO.) Hcarby pe;;yJconaHHx je;J.aa•r1111~ 
l(QJICTaTyje lteC:JaraJhC, QJ<,ll.a j~ ll01'J)e6nn II [.)C'J'YIIHO KOJJT)>OM<· 
cam pe3y_,,·ure ~IHOlKe•l•ll npe1<o J<vjHx jc ..!lorMqna pc:tyKosaHa 
je,1MU'JHH3 ;J.06Hjeua. O"a l(OHipo:~a O[lJUH cc npt Ma jc.J.tWJHHaMa 
t.l$9.3), (89.6) 11 (S9.9). 

[100) 
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1lno11 101 

AKo cy uopM.1.'1HC jC.'tR3'1K!Ie pcmcRc no we:IIH Dooliulc-a 
. [ab) [oc) 

TC npClda TOMC opOJHC 11pc.!I.HOCTH KQ,1HoJIUIKa - (aoj' (aaj· · · · 
(OC ·I J . . 

- (/Jb·lT HllC}' YUHCaue, OUM CC 1<0p C-1CTC pa~yM~JY li3 je.;J.H~'IHIIO 

I, Hn Jll." IV, os~.:o: 

I df . 31 
k. = - (dd~""Jl 

k,. _lcd-2)~[cf-21 
(cc · 21 

k,= [bc·l]k,•[bd·!Jk.,+ (bf-1) 
---- . [11/J-1) ··--

(abJ k, ~ (ac) k. +(ad) k, ;.(, 
k,- - - faa] ·· 

(1) 

OpHJlor 6:> 113 ynopeljen..a OB!tX je.!ln~'IHHO ca jeQHaqiUlaMa (90.1) -laKo 
je yO'lHTH .!(a ce "P" onOM waq iiH}' paqyuatJ.3 pauuje o;~.pel_,eHc 
I<Opena-re MHOllie ue o..:tro!lapajyhHM n<MHqHHKOM ucro O!irOO.lpa­
jyl; "M J<Oe¢>111llljCH'rOM .'tOTHQHC jt:lUJa~ Hll~. 

KOHTpO.llie KOpenaTe fC (H. 'IJl. 90) paqyuajy Ce 11<:\ C-Ht<laH 
HatiHH Tj. 

k, _ [dS -3] 
' ldd-3) 

k'= _ [cd·2J k.'-{r:S-~J 
• (cc-2) 

(2) 
k.: ~ .. [oc .:...!lS.:tJbd · 11 k." j_bs.:.!..! 

- (bb - 11 

k, = _ [ab]k; ~ [acJ~.:!.Jadt k."_--:S, . 
' [aa) 

l'a•tynan.e nonpan~K.1 11 cpe.ollb~ ··pem<;c apwu ce un HC'1"H 
flpwnur 64 11a'IHH Kao u1rv ie ,.o HnRc,,cuo y '\.1. 91 ~~ !JS. 

noc·rynaK np11 pa~yHaH>y cTpauu ){CTH jc Kao u noc1ynaK npH 
ll3panHan-.y Ha e:nmcoony ln. •M. 1:14') ca TOM pa3.•KKOM lta: 

a) 3Dii[l l!3pllDHaTHX yr.•oua y Tpoyrny MOpa 6Hill je.D.HaK 
180°; 

IJ) :Ja JIOf~pllTMe e.'t:lTHX" CT[l3Ha )'3>1Majy ce .10TapHTMH 
crpaHa cse:teHIIX na panau. 



153. 

Pa<ryua•~e Al!peKUHOHH,, yr.1oaa P.pWH ce ua j~.'tiiOCTaBaB fiPH-•or 66 
ua~~n . jcp ce !UIPe~U!HOHJ< yr.1onn TCTHHe, y M>eRHJ.I t<pajrhiDI 
Ta~Ka.\Ja, Meljyco6no pa.nHK)IIY 3J 180". Ona '!HUerhHrta o~oryltasa 
.o.a ce .J.Hpc~>tl10m< yr.YoBH H NOOp.J.nBaTc pa•rynajy no nocrynK)' 
C:>"';"O~I OHOMC llpH p3li)'Hn ... y IIO.,HTOHHX O..ia~O!la (.,. IIJ>I!· 
.,or l\6). 

rfonrro cy 1:pasoyr.1e Icop.nwHa,·c cpa•tyaaTe. pa'lynajy c~. 
y CJIY'IJjy 113pannan,a .>tpc>«c llKWitX peliODa, reorpa<j>CKe r<Oop· 
.nmtaTe. Pa'lyHaH>e ce apww no TpHroHm•. o6pacu.y 6p. 29.~. 
T;I'IIIOCT pa•ryaatLa reorpacj>CKIIX KOop.n«uaTa KOHTJ>OilHWt! c~ 
-ra~-;o wro ce 113 lMIX cpa•tyaajy ..:tYj"HHt~ 11 ~3~>rym reo.!1eTcrHr~ 
.~klllljH , 110 TJli!TO!!. o6p3CU.)' 6p. 34. 

Cpa'lyuare J{}'Jt<>Hie " aanM}'TII reo..'leTCKI(X .•Hrurja ynope­
l jyjy cc ca OHHM KOjH cy cpaqyuanr 113 npasoyrJtHX KOOP.!tHRa-ra 
uo cnucheM nOCTynKy: 

a ) .li.Ylll!1'11e reOJ.eTCKH.X :IKiilija .W6Hjajy Ce 0A)'3HMaH>e>t 0.'( 
.w~mua ·Terusa .nonpauaKa aa pe.n.yKu.Kjy ..'l)'lll~na; 

b) .J.O!lajyhH J1.HpeKUH0HHM yr.10~IIM3 TCTIIJ!~ ll0Rp8Al\e 33 
pl:;~yKIIIljy 11paB311.3 ,!l06Hjajy CC: .'lHJ>CKII.HOIIH j'T.IlOOH RpOjCKIIHja 
(cJl~Ka) reO.lleTCKHX JlHHHja ; 

c) 33HMYT!I reOileTCKHX ;II<KHja .no61(jajy Ce H~ ,1.Hpe><UIIO­
HIIX yr:>ODa OBI(X JII<IIHja .li.O)l;383JL>e~l O.lHOCKO OJIJ31111o13H,e>: 
KOliRCp•·e"UHjt! MepHJIHjaua. 

C. 1'13paSHaH>t ac naqany iwcpei>nuJ: Mepu~a 

4.13H 103 

n.1an pa'iyuan,n pa~pat,yje ce y car.1acnocrM c~ n:JaHoM 
<.>.ll.pC~ HBalfoa 1·p~troHOMeTplljCKHX TD'iDKa ('I;J. 14). 3a C83KH pe:t 
><p~ll<<: cacraB.fha ce noce6aH n.TaH pa•yKmt.a, a y MpCll<ll 2. " 3 
pe.:~.a nnaHos« paqyaa"'a .A<:.1e cc jocu ua: 

A. nJ•3K pa•Iy«all>a OCIIOOIJe MPClf<C; 
B. n.1aK paqyKalfoa nonyrbaaajyhe )dpe)Ke. 
n.1aH p3qJlt31ha CC p~I'I<C'rpyje y Tp~rOilO)I. 015pacu,y 6p. 

so_ II CU P"'" c.-re.!lehe n0,.3TKe: 
a) PCA p8'1JH8>t.3; 
b) Cipoj ra•1Kc ~oja ce pa~yua; )' o.~pe;em 2. pc,t:~ uop~-'l 

6pOjA )'IIHCJj<O Ce U H33118 TattKe; 
c) opojeKe T8•taK<t OA KOjHX Ce iJ:OTU'IHa Ta'IK<. o;r.peljyje; 

uopc.:r. 6pojn ra'!Ke oJnaqaaa cr. y 3arpal!,ll umj>poas I JMH 2 
.11a Jl<r jc npaT!A<( je;~HocrpaHo Hmt o6ocTpaHo ona;t{Uil; upu oao~r. 
o:u..: jea.HocTpaao onal!<311MX npaoarta 03Ka•taaa ce ~n JJH je npa-
J13<1 yu}'T3J>ll>l! (1/yJ l(,lH CIIQJhHll ('_.', ) ; . 

d) 6poj npaaaua 3a <.>.ll.pcl)rma"'e T3t~Ke: cno1~uux, yuyr~p­
JhH.'C, c:ncra; 

e) 6poj oopactta y KOje.ll he ce npwiiTII tnpasHan.e KOOp.a.;:­
ua·•·a. 

nptt Cacras.ll>albY nnaH3 pa•Jyllall>a, RO.A yc.10ilOM Aa cy 
TaqKC u.;tpeiJeHe npeceu.a11>eM. 1pe6a ce opnap.>!<asaTI1 MCn•x 
npal!H.1B I<oja nal!\e Ja o.wcl)IIA3 H>e Ta'laKa (D. q,,, 14). 

(1031 

.... 
U'tYIAIU 
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I. Koopili<RaTe TaqaKa ~1opajy cc paqyaan1 11 M3past~as~TI! 

OKMM pt.!I.OM. KOJI. Kojer he cc csaKa c.ae.uha n ql\.3 o,~~pel)asaru 
113 D.oi!OJbHor 6poja npaBau.a p a 11 11 o 1o1 cpa o pacnope~euux oo 
XOpH30HyY OKO T3'1Ke ~Hje ce KOOp,!U!HaTe rpalKC (B. ~.'!, 1·1 
no.!l. a). 

J<ao npw•ep MOll<c CJJVJKI<TH .aeo .. pe;t<e wa CJI. 56 rAe 
6pojcsa ra'!aKa OJJ.rosapajy pcny paqyuaJt.a, a ca A, J:J, <.:, U, £, 
f' It 0 0~113'1CH!~ cy ,.lJ.aTe" O.lHOCIIO p3HIIjC O.D.peljeHe TaqKe. 

c 

2. C1111 npas•ut KOjH »~3yjy ~paJKeny ra•tKy ca ll aj fl .Ht )I( H ~~ 
o~OJJtut~t ~a·JKO~Ja :.~opajy ce y~erH y pa'lyaau.e. 

;~. AKO cy JoyaeJKO 0118)1(31111 np3UI.lH I<OjH MfljyCOUHO 
~aKnanajy >tanc yrnooe, tp€63 y3era y pa'I)'H3Jhc caMo oue J<OjH 
Bt'.3yjy Tp3l!i:fHY T3'1KY C:l Haj6~H>KilM Ta ql<3M3, a trp•HH(' 113 
yaa.'btaajc T'd'lKe tt.:JII ca y.Ja~eaHjttX ra'laKa, KOJ>t cy ua c:t. 57 
OptllP'!'l!HH, He Tpdi3 Y311M3Tl! )' p a'lyll3Jbe. 

·1. Ka.11a ce " ocr.6HHM >t:Jpaauatf>C,\l ..:oopA>tHa·ra caaKc noje· 
.'II<He TaQK~ ue tilt Mor•ro y;tOI!O:b~Til 1. npauuJJy, OH.!Ia je no· 
TpeOHO ltC'I'Oxpe>rCHO H:rpa6UaTI! K00Jl.J.HH8T~ Jl.t<~:jy 1·aqaKa (en. 5!1), 
a y >tpeli<U BllWHX P~.ii.OIIll - .~flejy H BHWC -ra«al<a (B. npllijOr 67). 
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c I.) 

I 
"~~b--~~'·"='~.::..:c"""'::..-..' ~~~E 

J '""( 
A I' 

T pe6a p33.1Hxosant: 

a) JleljJH HHTHBH~ liiPCKil~ OII e yrAOSI! cpa'lyKaTc 1;3 ,l,e(jJH­
llHTM8HMX K00pJI.HH3~3 !<p3jlhHX TS ~~K:i C'tpaHe; 

b) llpH6.1H)f(}J e .!l.l1pCKllH ORC yrAORC <'pa•JyHa>e •o 11-116-lH· 
;KnHx Koop.\1lH3'r~ je.'].ue 11 .lecjlH:ttHTH2trl!X KOOP.lHHara !lpyre 
~paju,e Ta<JKC >IIIII 1<3 llpH6.1H;)( fiM;'( KOOp,,KK~Ta ;IP.ejy Kpajlf>HX 
Ta'l3Ka CTpaHe. 

p~qyli~ tt-e ,UlpeKUKOH HX yr.tQD~ OpW11 CC y TpllrOHOM. 
o6pacuy 6p. 8 no tj)opMpa~ra: 

liy • Yo - l'o 

'• Uy //{vo ~- .. 
ll.r 

- b) 11y .;. l1x tg(4o0 +v. '·' -;-'::-~::­ax- ay 
11y t.x da ,.. ... ---... .. .... __ 

· sin v! co.sv~ 

(l) 

(;!) 

(3) 

(4) 

r.lle cy y •• x,, -"•· xb KOOp,lHHaTe ><pajJJoHX ra•taK npane T. T0 
K11a,1paHT lHpexUJionor y•·-' a o,lpe~yje ce upeMa aRai\H~Ia 

KOOpJ.HH3THHX ;J33.1HK3, !13ltllle: 

I 

KoopAHa:anre 
pa3.'nr.:e 

Ks.a npaHT 
+ 

.. _ ; __ +3 11 A_;J._f\ __ __ ::.___I 

II Ill IV 

[104] 
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C1·pa11c j~ ol5aae3uo paqyHaTII ~~~ jc;1.ue I! JJ.pyre Koop.llu· 
aan~e punw~c. an11 Ja .!leqmn.IITIIBHY upe.usoct· t:tpaue O.JI.IIOCJIO 
aorapHr;~~a crpaue y:JHMa ce oua Koja je cpaqynar.t no .. ol;y ne lle 
KOOp.!I.HII9THC pa3.1HKe Tj. 

no»ohy .:. y, <l.I\0 jc Ll. v > J.x 

, Ax, • .:l.x > t!. y . 

.D.HpeK IIHOHII yr.10 BH ce paqyuajy na: 

0,"01 y Mpe>KM 2. pc.!l.a ;Jorap. ta6mu~aMa (3 7 :'f1('CT3, 

0/'l • 3 . • • 6 p 

1 If 4. .. • ' ' 
5 

' 
AKO .:e pa•JyHaJb~ "PIU" no~10hy ra6mma np11pO.J.IIIllC spe.ll· 

nocTJi tpwrosmt. cj>yutmllja, ou.ua cc ynorpe6i!>aBajy ra6Jmue ca 
IICTH•t 6poje)f ·.Qei!HM3.1HIIX Metl3 K30 II npll pa .. yn3H>}' ROMOhy 
.•orap!l'Ta tota . 

.rJ.I!pCKUliOt<ll yr.10BII cpaqyaaTII llO KOIITpO,lHOj ljJOpMynlt 
(104.3) MOry Ce p3MIIKO!laTH 0;1 BpCJJ,KOCTit cpa>tyHaTIIlC nO OCIIOB· 
uoj cj>op!lly.,H (l 04.2) uajllHll.Ie :ia 2- 3 j~JlHHHile nocne.11tt.er .11C· 
lllll>IMHOI' Oletta CeKyH."I.<:', 0,~110CIIO 34 2"-3"' y >!peli.:H 4 pe.11a 
tcel'd pa::s.111KC 011. 45°). 

Y MpelKH UHIJIHX pCJI.Oua, K3Aa cy 110Tpe6nll P3Bllll .11HpeK· 
UIIOHll yr •• OBII $ DpOj<::KUHja (Cml1<3) reO,!\eTCKHlC .BHHHja H lbi!XOBe 
IlYJKJllle S (B. 'Ill. 47 H 49), ODII ce aOIIHjajy 1!3 llHpeKU.HOK~X 
yr.~O!Ia V H .!!.J>KHH3 d no cj>opMyJl3M3 (£9.1) H (i>1.2). 

'lnau 105 

npe H3p3BHaH>8 l<OOpMtllaTa TB~3K~ OJJ,pe!)ellliX npeCei\3\+.CM 
(ceM eny'lllj a npeceu.a~&a na3a.t) nOTpeiiHo je Ha CBH:»3 . Jl.aTIU'I" 
O.iillOC"O paKHje OJJ.peljellll!o! T"d't1<3>fa H".lBplliWTll OpKjeRTHC3J ~e 
npaf!arta. 

OpHjewruc~TH npaD.!le 3Ha•m ollpCJ!.IITM yr»ose KOjc )lOTII'IHH 
npa111111 :<ai<Jtanajy ca napMe.I!OM ca x-oCOM noBy4eHOM y uo3H· 
TRIIKow cwcpy one occ. Caota ocrcpallHj a opHjeHTHC8!h3 cacroj11 
cc y OKpetaH>y n pa,..~Ha npanaua o n aJt<aHHx ca .!I.OTH•me ta111<e 
33 OAfeljCRH yraO I<OjH C~ 30BC ,OpHjCHT3UHOHH yrao• . 

• CoaKH npaRau ona>KaH ca Tal!Ke 'lllje cy KOop.!l11113Te 
IIO~K3Te 113 J.pyry ,.!t31)"" OAIIOCHO paHHjC 0.11peJjeey T3~Ky 
OMOTyhyje O.l(pcljH98Ibe je)lHC ti~HOCTH 3a OpHjeHTi\1\HOMil yrao 
nOIII1'0 ;e oaaj yrao je,aHaK pa3.11H\H nJweljy ;tupeKunoHor yr.1a 
ll onalKaHor npanua Tj. 

0pHjeJ11'~1~HO!lll yrao - ll." PCKU.J<OIIU yrao - Ona>Kaim npaua•1. 

2. ':/ >!pC>I<H DHW!lX P<:AO!la, y KOj Oj ce KOOp.'f.HH&Te nqaKa 
;>a'l)'ttajy c o631JPO~I It~ KpH D11Uy 3eMJbHHe nospllli!He. opnjeR\"n · 
IUIOIIII yrao 0 O.llpel)yje Ce I'll() pa3nUKa UlMeiJY p 3RHOr JLHpeK· 
U»Ot<Or yr.18 !; npojCI(UIIjC (Cn!IK~j reOACTCKC .1HJUtje H OMlt"a• 
uor npauita rj. 

0· 9- a (I ) 



Y Mpe~H HHll<llX pt.llORa 0118j yraO jl!.'l1J3K je paHHUH 
H3~et,y .:mpeKwwaor yrJJa " npaue, J<oja coaja Kpajlbe raqKc 
crpaHc, 11 o.1aJKaHor npauua Tj. 

o-\·- a. (2) 

3. Kao m-:-o je aaae.seuo no..'l 1. - ce.aKII npaaau 33 ~<OjH 
j e no3~<aT AHpe~<uHOHH yrao o .. oryhyje O.!lpe~«Ba,e jea ue SPCA· 
ROCTI! 33 OpHjenTl!I~IIOtiH yrao. AKO jC,K 6puj npaBau;l 33 KOje cy 
00311aTI< JI.HpCKUliOHH yr.TOBII1 OH,la ce OplljeHTaUHOHH yraO MOJKe 
0Ap<:.D;MTH 113 K Bpe.~HOCnl. 3a OpHjeHTal(I<OtUI yrao, I!OMOhy KOra 
he ce paqyuaTH OpHjel!THcaliH npasUH, y3nMa ce npocTa apHn.le­
Tfi'IKa cpe.lUIJ!3 H3 K Rpe.lHOCTH Tj. 

a) y " PelKH smmoc pe.aosa 

6) y t.<pellw ImJKux peao sa 

0 .(v -al. 
K 

(4) 

4. OpHjeHrHcaHH ·npanau 'I' AOGHja ce KaAa ce onalKaHoM 
npa11uy ..1oa;a o pnjenrauHOHII yrao rj. 

Op)ljel'frHcanu npanau ~ Ona"'a"" npanau J· OpajeH. yrao. 

5. AKO je y .D;OTHQ HOj rpyna oarut\aHo n opaaana 11 aKo cy 
R03HaTII JtecjlliHKl'HSHH AllpeKUHOifH ~'I'JJOBII au C B C 11pauue, Oll.!l8 
Ce 33 OpHjellT3UHOHH yrao MOry O;tpel!.IITK n llp~.l(HOCTII. Jlpr !lt3 
l'OMC y Ol'lOM C.By•Jajy 

K • lt. 

Opi.jeaTIIUKOuu yra o cpa•1yas; Kao npiiTMCTHtiKa cpuaan 
113 CBI\X K ~ n 11pe.1Bocn1 je .Ill! of> H H H T n II H H 0 p II j ell T a­
ll fi o " 11 y r a o. 

OpHj~HTHCSI!II npanttM cpaqyliaTu no~Ioliy .aetl>IIRIITMRuor 
opHjcnrauuoHor yr:ta jecy .ll e lfJ" n 11 T" u u o o pH j eaT" c a H tt 
n p a 11 Ill<. 

Ll.clj>H MH'I' MJJUH OpHjCHTaUMOIJH yrao (>~ ua•tasa ce CS 0', a 
;Wpll!rnTHBHO Op lljCIITHC3HM Rp3llllK 0 3ruJ Qyjy Ce ca qi . 

6. Mel,yl'M!II, aKo uacy no3R~TII "-KpeauuOIJii j'l'JJODII :.a CRC 
npaaue O.l aa(a!lc y AO'~'H'JaOj r pyn11 ueru ca!ltO aa JuBecrau 6poj 
npa><a•.ta, -re ce opsjeJITaUliOllll yrao Oltp~~yje HS 6poja npe.ai!OCTH 
Koj·~ je >t~II>H O.ll 6poja onaacaHHx npauaua rt ·rj. "aaa je 

.:< n 

OHJ1.3 Ct n K3B y r ao llaJHDa . c p C .it 1b II 0 p H j e II T 3 U H 0 It H 
y r 8 o• (a fiC .llC(jlHHHTIInllll) II 03Ha\!81l3 Ce ca 0. 11CTU TaKO II 
npasru; A06HjeHR noMohy cpe.llir.er opHjc>n~u,muor yrJta 0 naaH· 
Dajy Ce ,0 p If j e II T H C a H H n p a Jill li'' (a He .!!_C4jli<HIITHBHO 
Oj')HjrHTI<C3HH npaSUM) H 031131tasajy CC C;l :p. npeMa TOMe Tpe6a 
pa3JJHKosant : 
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8 ) Jle4>HRHTH6110 OplljtHTHC8HH Up3BJ14 

rp' • a+O' 

b) OpHje!ITIIC3Hit tl(l3BaU 

'V • a+ 0. 

5) 

6) 

lli>Mor 69 7. Pa4yna11 .. e opHjCH~au.I!Oitor yr.1a w oj)YjeRTHC3RI!X npa-
"""'· ao•. ••a•;a spU!H ce y Tj>Rrouo~t o6pacf1Y 6p. 5. Y ot<aj o6pa3314 yuo-
&JIO.•" c~ e~ C..1C}lr.hu noJX.auw 

a) JlCcj)HIUITifBHe J<OOplUIHaTe ,..il3THX" ll ,HOBOOilpe~eltiiX• 
TaQ3K3; np11 ()ROM Ce I(Q,l MpC>Ke DHUII<X pe.~OBa }'DHCyjy ABO· 
cTpyt.:t ~.:oop,,Hnare : y, x " y , x (o. "·,· 46), ..1:01-: ce KCJl Mpen:e 
HH>KHX peAOBa ynucyjy C8)10 KOOpJlHHaTe y, x; 

b) OR8lKltliH RP3111(ll CBe)leHII HB uetrTap, Ce!d C.ly'lajcaa Kalta 
Ce paqyRajy II 113p3BII<I83jy KOOp.'(HHare CHrH&Jra O;(HOCIIO tKCI(CR· 
7pH~K~ CT3l!HI(e (6 C7y6au..); 

C) .!lecj)IJHHnllUIH JlR]leKU.IIOHH yo"..10BH: ~ - )" !>!~ OHWHX 
peJiosa H v - y >~ peJKH HH>KHX p e.n.osa 14 c~y6au); 

<.1) uoje».ane Bpe.D.HOCTK OplljCHT8Uli0HOr yrJJa, Cp~J1.thH opH· 
jeHtaUIIOIIH yraO IIJIH AeJI>HHHTt<IIHH OpujeHT"3U.ItOWI yrao (7 CTy6aU); 

~) Op~jCHTl!C31tK 11p3HI{II HIIH .!{e,PHHf11"HB80 OpHje .. TKCaHH 
upaeuu (8 CTy6att) ; 

f1 nonpaUKc npana•ta KJ H3p3nua~t.a (9 cry6a~; 
g) )la ·' " cy npaaua jt.:ulocTpauo HIIH o6oc-rpauo onlllt(aRK 

(2 c~yoau). 
8. Y TpKroiiOM. o6pa3art 6p . .) Ta•n;e CC ynHcyjy .peJIOM DO 

Jl.~aHy pa'I}'Halba " -ro Ja cua~11 pe.o; Mpc!Ke noce6HO, HaKM€. 
a) KO.II Mpcn;e 2. pe.D.a, 'Hlje ce pa•Iyu81-hC ao,:m " cpeljyjc: 

D:l 1(00p3.1!113THIDI CHC1'CM1il.l3, n ocd)HO Ce }'I!Oce T"34KC OCIIOBH e 
Mpelt<e, a nocc6ao nonyrMMjyhe Mpcl!{e; 

b) ~.:o;~. Mpt>»<c 3. H 1·. pe.D.a noce6110 ce y~:~oce ~a'II<e ocHoaue 
MpelKe 3. pe.!!a, nocwuo nonyt~.asajylic MpeJKe 3. p~.a.a " noce6uo 
TaqKe Mpex<e 4. pe.a.a. 

npeota TOMC y TpHrouOot. 06pacuy Op. 5 flOCTOje IIOCeOHH 
{)AC..,,U.U 38 : 

Ta'IKC OCI!OBHe MpCJKe 2. pe;r.u, 

nouythanajylie 111p cn.:e 2. pe.1a, 

• 

• 

OCUOIUI'C MpelKC :l. pe;ta 

nonylbaeajyt;c Mpe)l(e 3. pella, 

MpcJKe 4. pen.a • 

npll pa~yllatf>j' H 1!3p38ilatby KOop~11H3T3 Ta'laKa !<OjC npl!• 
fl<~.~ajy 1•13 KOhl Oil uaoe.l{CHI!X O)le:t.aKa, !lpuo CC YDO.lle (rtO.il il) 
CliC .A<ITC" Ta~J<e, ua OH)lU (no». 8) .nODOO,ll,pt:l}eHC" T3'l.KC. 

Hosoo.a.pe~cae ra<~Ke y~<o11e ce noc-rynHo, ouaKo Ka Ko cc 
pa•oyH~jy, O)luocHo OHHM pt'.ll.O>t K3~o je TO npe.a.uH~CHO n~aHOll 
pa'lyllaH>a. 



!l. Taqt<e ca Kojnx cy spweua ona>KIJ~t>a 03l!a~asajy c~ y 
-rpllrOHOM. o6pacuy 15p. 5 Kao .CT3HIIue•. Oac naK TaqKe ca 
KOjllX Riley spwena ooa"'att.a oona'lasajy ce Kao . BH'3ypne TaqK~·. 

IO.Y r pHronOM. o6pa3BU 6p.5ym~cyjy ce liPDeHIIM MaCTII-10M: 
8) 01111 lJ.Hpei-:UHOHH yr;,OBII KOjH cny>t<e 33 Onpe~I!Bal'b~ 

opnjeHT8UliOuor yr "3; 
b) nojc.sHue speauOetll opHj~nraunouor yrna, cpeJUI>II OJl­

HOCHo Ae4JHIIHTHU!Ill Opl'jeHT3IJ.liOHH y rao; 
c 1 oplltiiTHCaHH npanuH 3a 011e TaqKe Kojc cy yaere 3u 

paqynafbe op!ljen-rarliiOHor y.-na ; 
d) llOnpaHKC P Tj. pa3.!HKC 113Meljy Jlt<jl!!JIHTIIBKI!.X JlHpeiC· 

UliOHHX yr.!OBa II OplljCH"rncaHMX npanaua H TO 33 Olle np3HU~ 
no111ofly r<ojux j c cpa•JyHaT oplljeHTaov•Oilll yrao; 

c r oiipa3all 11 pe)lul1 6poj o6pacua y omjeM cy cpo'lyuaTH 
;(C<j>JHI IITHBHII AHpCKI(l10Jili y rJJODI! Y3CTH :ta O.!Jpe ~llDllJue op~jeH· 
TaiDIOUOf yrna ; 

f) y Mpel!<ll !IHJKIIX peaoaa llj>lleUHM MaCUWOM l!Cnllryjy 
.ce n nplle JU!!jlpc KoopilunaTa. J<Oje ce Mary y oopac•tH~Ja 3a 
pa<iyH~Ihe H30CTa01(Tll tn. ~Jf. 43). 

Cmt oaan11 IIO.a.aUH yo11cyjy cc '<PHH>l .,acnMo~.l. 
11. l<a,,;o cy nonpanKc v noJHlTC 33 esc upaaue on3~'a11c 

y JlO'fii'IHoj rpy1111, OHM jO! norpeOuo Hajaehy no~HTHBIJY H n aj· 
aehy ueraTI!AMY uonpaeKy (no anCOilyraoj epellHocrw) nol!eyhu 
(UpHl!M ~1a C"rH"OM). 

12. npe:~~a O;!pea.Oa Ta'l. 9 '1.11. 24 rpa>;<l\ ee na ce np!! 
Qr.a;KaihY ca ,.:La Til X • Ta'laKa onamajy '!'PH .;~aye• 1'3'1I<e pa;\11 
QPl'.i5.HTll_cau,a nr~R.:IH<l. Oao· ce rpa>K>~ H:l pa3!iora· ··!fa·· 611 ce 
OplljeuTaiHIOUK y rao ~10rao CJ>3'TYH3TH IJ3 1'p11 n pe.O.HOCT!!, jcp 
TCJI(HH<t Opl!jei!THC3H0f npaBn;J 331lHCH OA 6poja llj)eti.HOCTII Ha 
r<ojHX je H~B?,tC« opMjem·auiiOHII yrao. Ka,1a je osaj H3Be.o.en JH 
'TPII llpCi!HOCTH . 0JI.!l3 jC Teli<HH3 OJ>HjeHTHCaiiOJ" npaDua ~"/• '"j 
O.!IHOCy 113 Te11tiiHY j'HyTapJt,er np3Bll3, Te y OllOM c.•y~ajy HeAtn 
owcJJa y:·u .. <aTII pa3JIIiq'trrc TC)f(liJII! iiJI cao.'but 11 y11yTap~+>e npaBL\C. 
MclJYTHM, aKo ce npe.a.H>eM Tpali<CThY ~e 011 Mor;.o )'.!lOt<Oil>IITH 
113 on p a 11.~ a H n x pa:snora, 011.aa ce npenop}"lyje .a:o~e HaRC· 
.o:r.•ll JJOCTyna J<. 

l. CAy•oaj, IGI.i!.a :~.a o,weiJHBaH'e opujcHTauRonor yrna nocrojw 
·Ca:~w je.:tan np~,;au. Y oaoot c,1y~ajy 113D.Boje c~ 113 rpyne ona­
"'anl!x npaK~IW .:taa npnnua "'IO: je.o.an npana11 Ha ,.IIaTY" Ta'IKY 
H ,1pyr11 llpaeau Ha Ot<Y -rpa>~euy Ta q~<y Koia ce npsa o,weljyje. 
QqurAe.!lKO je )la lie ce y oao>1 uyqajy opnjearecaHH npaBalt 
cpa11y~aTH ITOMOhy OpHj eHT31lH0110f yrna 33 KOjH noCTOjH C3..110 
je,llH3 ope.:J.HOCI' 0Apeljeua KaO pa~.:IHI<8 I!Me))y !lHpCKUIJOHOr yrJJa 
H npaR<la ona>t<~uor ua , nary• Ta~Ry. TaKO OplljeH·mcatJ npanau 
j'3H>Ja ce y pa<~yHaH,e ca Tellmuo>< 'i:· 

Ou,\a, Kaa a cy KOOplll<aare 33 npay Tpa>KeHy rn'lKY cpn­
ti)'Hare 11 no3uaT je )ll1Jl~KuaoJm yrno 33 oay raqKy, ll~AHOje ce 
11:1 rpyne -rptt upaBI.\a 11 ro : Ha .aaTy" -raqKy, Hs ••psy -rpa>J;euy 
Taq~y ('l•je cy KOOp./ll<llaTe BCli Cp3<i)'H3Te) If Ha Tpl\lf(CH)' n'IK}' 
Koja ce OJliX'IJYi<' Kao apyra no peJly. OpMjeoJTHC.~II." n;>aMu :Ja . 
osy ,,py>·y Tpa>Keuy -raqxy cpa,oyna~e cc >H>Mohy op11jen-rao\II<)HOt 
yr.•a Ollpe)jenor K<IU JpH1'MeTJiqKA Cpe.li.HHD .i<l JliiC Ape.'l.HOCTII. 
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3 3TIU.J, Ka.!).a C)' Cp~~tyli3T(' IC00J).!l.MII3T~ II 3a ,;~:pyry rp3)1(CJ1j 
Ta~tKy, puMa <:<! t~c-1a rpyna ~· Kcjy ce opuj~KTaiUIORH yrao pa­
~yua 113 Tl'" spe.:tliocrll. 

2. cny•taj KaAa 3a O..iJlC~nuaF!.e opujeurau:uouor yr.1a nocrojc 
.:l il a IIJ)~J'lUa. Y OUOM CJ<y•tajy H3AUOje ce H~ rpyno; 0 118H<31W X 
npanaua rpH npaoua 11 TO : .l!.Ba npauua Ha .,.iUITe" n •oKr. Ji 

j <'AaM npauan Ha OHY 'f1'3ll\~uy Ta•IKY Koja cc npoa O.Ape~yje. Opujea­
THC3!1u upaRau ~a oJ<Y r a'!KY cpa'>yuat;e c~ JlOMohy opHjCt~raun · 
oaor yr"a oa pe!jeuor Kao apHntCTH'IKa tpe.IIJtna on ..ue spC.\· 
HOCTH. 

Ka.ila cy KOOJ).ilHHaTc 33 npsy Tpall(euy ra'>KY cpa'lyua,.~, 
Te je n03Har 11 At<pCKUIIOHH yrao, yauM~ cc u:eJJa rpyu~ aa I<Ojy 
CC opHjtHTaUIIOIHl y rao pa'lyHa H3 TpH npe.lliiOCTK. 

4 .1aH 106 

np~l O/(pcljHll31bY taqaKa npece!lllt~eld rpe6a p33JIIIJ<ORJITK 
tpa c~yqaja. 

I. npe<:eUalbe t1an pe.11.. K3Jl~ CC T3 ql(3 OJ~p<!l)}'je ca "'O COO.'b· 
HH>t n pUBU:H)ta Tj. npaBUMMa ca ,.'larHX" o.!lltocao p anHj e OAPC· 
J}eUHX "f3 4.ii.tUl Ha nTJ>8l«~u T3.'1Ky . . 

2. Opeceu.albe Ha3a!l, K3.!la C~ T3~l<3 O,'(pcl)yje CaM() yny­
T3 pH>Il>l npasuH>ta r j . npaR•Uuta ca .,Tpa)l(eue" Ha ,.aare" ra .. Ke 

3. KoM6Haonaao npeceua~, KQ)la ce n~.:a oapcl1yje 
cnO.IbHlnt u yn}"TaPibJru npanuuMa .. 

4Jt3H 107 

n C3 oG:l Hpa ,'(B Jll< j~ ·ro•ma O,'f'P.Ije ua npeCCl~BiveM HaUJ)C.'l, 
H3:la..l l!JifC K0:>161lHOU<IRHJ4 npecena;be.\1, llf'H 0,1pel)ltl!3li•Y ll8jBe; 
))Oil3THHji!X BJ.>C.'l.IIOCTH J<00p..:lllii3T<l TJl3H<eHe Ta<IKe llpH>lCih)j e 
CC .!I,OJ!C H&nellellll JIOCT}'Il8K. 

I. Pa•!y Mojy Cl! II p II 6 Jl H lK I! C K 0 0 p 1\ H 11 3 Te '!"jlal!<CHe 
1"llr.JKe : Ya.. :t,. 

2. !1J upaomUKlJJtX K00PlU<tlnT3 tp3;!(CHC T3'!J.."e I! AecpHHH· 
1 1!SH!<X l<OOpl!HtiRTa ,11:3l UX" Ta'laKa, O.il: t<OjU~ t~. li.Ol'tlqf(;o ·1'8'11' 3. 
O)).petJYj~, pa~ynajy CC npa6.n•>KHH ,'(Hpe~J~HOIIH y r JJOilH. 

3. noct oR.l.&jy c" .,j<~.!l.UQqHKI! r p euiaKa'' y t<OjHJ.ta cy Tpa· 
;Ke!le uonpaDT<e (6y ll 8x) :.a npl<():o»>KKc l<Oo.:p;lMHaTe (y0, ..r0) 

11:1pa>Keuc Kao qJY1li<UHjC nonpal!aKa ouaJ~<anllX upasaua. 
n oJUTO C~ 3n cuaom OllRit\aJIII IJf'ftROU (6wro cno;J>Hil, 6U.TO 

yt~yrapH>H} nocras.ua croce6J;a je,lHaq;ma rpewat(a, To 6poj OllHX 
ji:)l.I\34111W Oll.rORapa 6pujy npaB31~3 I>Oj>tMa CC .!l.OTH'III~ Ta4Ka 
O.Jpeijyjt>. 113 os os· npOH3JJa~» .!l.a je lipoj jC.J.K<''IHHa rptlllaKa 
yun: uehu O!l 6poja J•<~no:ma71ls OJJ.uocuo o.n 6poja TpalKeRIIx 
n OnpatlllKa )~ 1\00 p .J.HUa Te. 

4. J.{a liH CC lf3 t13De,.1CRlJX jC..'IJI31lli113 rpeJuaKa 0.!1pCA11·1~, 
no npiHlUltny naj.'llatber :;Gwpn KRaJtpara . uajuepoua;HHj<: npea­
tiOCTH RellO~IlUilX, w.rajy Ce OUC jC.I1113'1MIIe peWJITH rtOA Jtal<Hft/l· 
HIIJo\ ycnonoM : i(a 3611p l'f\3.!1para uonpaoa1<a 3& oJl3Ji>aH~. npasu.e 
6y.!le hi»li~B1Y~'· 



ORBj !laKHUHH ycnoa, Kao wro je no.•naro, noMa•m o6pa-
30BaH>e R3 je.J,Ha'iHH3 r pew aKa H0pMa,1HHX je.l(H3'1HH8, qll jH 6 poj 
o.n:rooapa 6pojy Heno3HaTBX. fu pewelba nopMaARnx je.llua'!lll!a 
o.n:pc~yjy ce Tpall<ene nonpaRKe aa I!OOPAHna-re. 

5. Yopw-reu.e" 6pojwu Bpel!Rocrn ua~HHX nonpa!laKa 33 
KoopJlHHaTe y je.llnaqwtte rpewaKa O.;J.pe~yjy ce nonpaaKe npanaaa. 

CywTHua nocrynKa cc He M~tb3 aKO ce IICTORpe14eliO H3pas­
aaaajy KOOP.lU!Hare p;aejy M BHwc ra'laKa. 

I.J.1an I 08 

flpH6JJHlKKe KOOp.1111RaTe pa~Jyttajy ce 113 rpoyrJYa Kora c~ ­
'lllluSHajy: .ll3TC T3'iKe T. H :r •. •mje cy KOOPJ!Jtli3Te Y• ... a.Y•. Xb 
noauaTe, H rpa>Keua r a•Ka T, 'lnje KOOp,!lHnaTe y0, x0 'I'pe6a 
cpa'f)' Hant (CJJ. 59). 

T pc6a HM!ITH y Bll.l!Y Aa .IIOJJe 
uaae.!!.eBc ¢op>4yne BalKe ca~o~o 
y CJly'lajy na.ti,a je ca T. o3lla­
'ieHa OpBa, 3 C3 T. Jlpyra fiO 
pe.ay raqKa Ha KOjy ce 113ll)jc 
HityhH OJl rpalKeHC Ta~JKe T y 
cMnMy J<pera~t.a K333JbKe Ra 
cazy. 

Kao rrparm,,o 113lKH, .l\3 npH· 
6.11HJ+:He KOOp.1111113Te Tpe6a ps­
~yHatll OAJ(IIejy Haj6.0Hli<IIX 01<0.11· 

HKX Ta'laKa, MH no.n: YCJ!OSOM 
.n_a ce npaBUK ceKy 001\ IIOBO.Jb- l 
RKot yrnoM (113Mel)y 30" n 150°) ·• 
Tj. J.ta yrao 8 (c.,. 59) liy,o.e y 
li3BeJleHHl4 rp311111J,aM;l.. 

,_ 

c ... 59 

KaJJ.a jc Ta'IKA o.ape~eHa npeceua~~>c~t Ha npell npHiS.nllli<JIC 
KOOp.1111ll3Te ce paqynajy 113 opllj CuTHcaHKX npnnaua 'P• 11 'l'b (CJJ. 59). 

npu paqynaH>y npll6.11llKIIKX l<oopJlllll3Ta ra•taKa oa:pe1Je11HX 
I<OM611H083UHM llpe<:ellalf>~ MOry 6!!TH Jl,ll3 CJJyqaja: 

a) .li.3T3 cy JJ.Oa opHjeuTHcaua npaaua 'P• H 'I'• ; 

6) ,~tar je jeAaH opujeHTI!CaH npaaau 'Pa IMH 'Po 11 yrao II 
I<OA TpalKeRe Ts'lxe (npec~uart.e y cTp<my); y oao~< CJ1)"1ajy Apyr" 
OpHjelfTHcanu npaB3U pa'!yHa ce no j ell.uaqHnH: 

l'-'111 
(1) 

(2) 

(o. CJI. 58), re npe~o~a TO"'-e c.1y'laj T. 3B. npcceua>~>a y ctpliiiY 
CBOAiil ce 11a cJty~aj Ka)ta cy .aara ,lllla opKjellrwcaHa npao•ta. 

f<oopAHI!llTe MOry CC paqyii3TH: a) 110:1101\y norapiiT'dM3, 
b} OGH'<HOM M8WHHOM sa pa4yua~e II e) .!I,YIIJlOr.l M3WIIHOM 3a 
p aqynai&C. 
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npRJJor 78 

"II, OS.. 
"'- 10 

I. PMYf!AibF. OOMOnY JIOrAI'IITAMA 

npeTXOAKO ce pa<tyllajy }'f .10BH: 

8D=~. - v! 
<1~ - vb-<(lb =(v!+ IS'l') - <pb 

6- 'I'• - 'l'• 

npo<~a: ~>.+ lib+ 6 ~ I SO'. 

.llnpeKU110HII y rao ,.: Y3H.'Ia c~ 113 rpttrof!OM. o6pacua 6p. 
5 IIJIR CC pa•Iyl!a y TpllrOilOM, o6pacuy 0 p. 8. 

OB.!la ce pa'l)'na npe'lADI\ m Kpyra on11cador oKO Ipoyr@ 
Tn Tb T: · 

Yb - Ya 1 
m= sin v: ·sin Ol (4) 

II 
xb - :r. I m=-• ·- ­
cos v. sin 6 

(5) 

Pall" Kourpo.1e npe'lHHK ce pa·~yHa no ll.~eMa nase.o.e.H~M 
cjxlpMy.1aMa (pa~tAK<l He CMe 6 KTH Bclia Oil 2 ·- 3 jelliiHHUe no­
CAe;l.fbCr M~Ta JlorapHThiB). Mel)yTHM, 3a ]la;na pa>cyRaH>a }''SJI?J3 
ce ona 6pojHa spe.l!ltocr r<oj~ JC cpaqy11an co (jlop~o~yJIH ca 
JlelioM KOOpll.1tH3Tll0M p33JJHi(Q~l Tj. 

no cjloJ:t•YJJII (iOS- 4) aKo je (y.-y.) > (x. - x. ) 
DO cjlopwy~H (108 -5), 3KO j e (x6- X. )>Yb-Yo). 

3anu,r ce pa4yHajy t..:oopAHH3TfiC pa3Jillr<e: 

H KoOpAHH3l'e 

il_v. = m sin '~'• sin .3• 

ax. = m .::os'(l. sin li• 

ay.- m sin 'I'• sin .s. 
ax. - rn cos '!'~ sin .s. 

y.-Ya -t- Ay. 

x. -Xa + l:i Xa 

J"o= Y• + AY& 

X0 - Xb + Ax~ 

(S) 

(7) 

(8) 

(9) 

Pa:<.,IIKa H3l!d)y KOop,\HKaTa cpa<ryHan<x no <jlopwyAa~o~a 
(108.8) " (108.9) ne TPe6a .u 6y,\c neha o;J. 1 dm. 3a J1U.a 
pa'iyHalha y~11~ajy ce cpe..~Hne H3 je.!lRHx " ,1pymx llptAHOCTK. 

Pa~y .. a~t>e ce npwn AorapHT8MCMKM t a6JJHuaMa ca ·5 Mec-ra 
y Mj)Cl!<H llii)!(IIX peAOR3 II ca 6 l l eC73 y Mpt:l!(!IX DIIWIIX pe.'loRS. 



2. PA'IYHAK>£ OSJI'IHOM MAWI!HOM 

llpso ce paqynajy se.I!HliHae: 

c - tg q>. - tg 'l'b 

A- (y. - y . ) - (x• -x.) tg 'h 

B- (Y• -y~) - (x• -x.) tg cp0 

03 OKJl3 K00p}JJIH8Tlle pa3.~HKC: 

A 
.1-xa•c 

Ay0 -t.xu •tg'\1• 

B .o.x. = c 

dJb ~A Xb- tg '!'• 

Koopa110are ce paqyu3jy no (jlopMyJia~o~a (108.8) " 

(10) 

(11) 

(108.9) 
flpu pa,yuau,y ~o~awHHOiol ynorpc6JbaBajy ce Ta6Jli!Ue npH­

pO.i\HilX Bpe.llHOCTH TpHrOHOMeTpHjCJUIX cpyHKJ.ll!jS Ca 5 JJ.euu .. a.1HHX 
:~>~ecTa y Mpe:~tll BlllKIIX p&oBa 11 ca 6 wecra y wpe"'" Ottwax 
pl!>l,OBa. 

8. PA 'IYHA lh e ;!.)'030M MAW KHOM 

1. cny'laj • .Ua,-e cy kOOP.!UIHa;e ;a•taxa T. " T• 11 yrJJooll 
¢• II &b ( CJI. E;O ). 

HeKa cy y P> xp ~<oop.:t11Aare no;tnO)I(Be 1a'tKe P ynpaoHe 
p T cnyw-reHe )13 rpa>KCHe Ta~KC T lUI .llllTY cr pany r. r.' O.'t· 
IIOCI!O H·a npO.ll~eibe J1.3TC CTpaHC. QIIC ce I<OOp,\llllare pa<Iyllajy 
110 l)lopr.tynaMa: 

Jp ~ y. -Ax ctg60 

Jp-Jb +llxctgSa 

xp - x. + t.yctg 3. 

xp - x. - ay c1g a6 

r 1.e cy: 

(14) 
t:.y - y. - Jp- " 

npH O.llpeljHB311>Y npe.[3Ha- ~ 
K 3 K00flAIIR3't.KHX pa3/IBKa Ax H " 

Ay ~pe6a ce npll.:tpll!aoaTH npa­
!llf/la: 

Ax liMn npe.IJ.3HaK cynporaH npea­
.31iaKy plll-1HKe (y • - Y•) ; 
.lly HMII HpeJl~HBK IICTH <:a npe)l• 
3HaKOM3 pa3JJHKC (Xb -.!:"a). 

r .. ( '· . '· ) • 

(108) 
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rlowro cy 113 ¢lopM)'.Ila (108.12) H (108.19) cpa'lyaare 
KOOpll.llHaTe .)'p, Zp I! l<OOpAHHaTHe p33.l!HKe t.x, li)', pa~yHajy 
ce KoopJUtaare rpaJKeae Ta'IKe T H TO : 

Yo= YP + i!i.y 

x. - xp + a .t. 
2. Cllyqaj . .llare Cy J<OOp.MH3Te T8'131<8 Ta H 

THC3HH npa8~ ~- H ~-
113 pewe1ba jeaHBI.II!Ha: 

+ (x.-x.) 1g '!'a 

y.=Jib +(x. -xb )tg~. +(x.-x.) tgrp• 

(15} 

.•. (108.16) 

fipJI!IOr 71 Jto6Hjajy ce HeDOCpell.HO: OpJIHHaTa Yo H 8RCJUIC8 X0 rp.uteJie 
t31.1Ke. 

npH p3'1JR81bY KOOp.lUIH3T3 nocry.naK je C.1e.lleliH: 
\. nowepan.ew noKperHor .n.ena M3WIIHe nocraRII ce y 6po­

jHouy OKpeTatba HH.D.eKC H3 3. 
2, nocr3RJb3jy CC Ha .w116ep11:118" Bpe.D.HOCTI! 0pll.HH3T8 II 

ro: y, Ha neeH" ruK6epw•a, a y, Ha )letHHM. Op.JlHIIare tpe6a 
nOCTa.Biba1'H T8KO .113 je.U,IIHI!Ue 6yJJ.y Ha 6-0M MecTy. Ka;ta cy 
op . .!llluare nocnW~>el!e, OIIAa ce Ha~o~ew,·a no>ryra Ha jeJJ.ROCMK­
cneH pa..:J. ("t -t) H OKpetaH>m py'<Hue npe6a1.1yjy ce nocTaB-'beHe 
OPJ1HII3Te y pe3JXT3T. 

3. Bp~<lllY ce op.u,.Karc nocraen.ene 1!& mM6epHM3 H 1 y 
6poj i!OI.IY oKpeun,a. 

4. 0I<pefie ce PY\1111.18 .ll.Ol! ce ape.D;ROCT 3a ""• He nojaBil 
y 6pojuouy oKpeu~&a nasehn npn osow .n.a je.ll.ttnnue 6yll.y 11a 
3-he!ll Mecry. npH liOCTaM.aH>y y 6pOjHO!lY OKpeT&Iba ancquce 
x. Tpe6a BO.ll.ltTH paqyJ<a o 3H&ey 1g q>6 • Axo jc: tg q>6 no3RTHBBR 
0Hll8 rpe6a py•muy 0KptT3TH J li03HT11BHOM CMHC.'Y (y OBO•i 
cnyqajy y OpOjHOay OKpetaa,a j31111>8jy Ce OeJie UK4Jpe), HO BKO 
je tg q>6 aeramsaH, Ollila " py .... uuy tpe6a OI<perarH y HeraTHBHOM 
cw:HCJJY (y oo<>M CJiyllajy y 6p<>jHouy Ol<peraH>B ja&JJ>ajy ce upseHe 
l.lllcllpe). 

5. nocraoJb8 ce tg cpb Ha .n,eCHHld wa6epH"to44 H TO T3KO J1.8 
je.llHHHI.\e 6y;J.Y Ha 6-ow wecry. nollyra oCTaje HaMewreHa aa 
je.D.HOMHCJ!eH pall; (t 1'), 

6. He llHpajyhll ope.ll.uocr tg 'Pb Ha ruu6epHMa oKpehe ce 
pyqHu,a .D;OJ< ce y 6poj1101.1y OKperat..a HC nojaBH X0 (6e.ne UH~pe: 
aa cnyttaj tg '{>6 > 0, a upaeHc aa cnyqaj tg <p6 < 0). 

7. flocrall:l>a ce ~a lll~6epHMa .~eee M3niHHe epea11ocr tgcp., 
naaehn .n.a je.n.HKJ<f.le 6y.!l.y Ha 6 OM >Seery. 

8. HaMerura ce n().llyra Ra cyrrporaH pa.11 (.; t) aKo cy tg 'Pa 
II tg 'Pb Jl33"R'liiTKX llpe.ii.3>18K8 K Hll je},KOMRCJtea pa.ll. ("t't) 8 1(0 

cy HCTHX npe.!,3llaKa H OKperalbell pyqa~e uocraJKe ce 11.a y 
neeoM H y .n.eC>!ON pe3yma-ry 6y11y KCTe 6pojue epe.li-HOCTU. 
Ta.11a he y pe3y.l1raTHMa ChtTK rpa)!{eaa op)IMHara ( y0) a y ,.6po­
j uou.y oKpera~toa" Tpa;Kcua an~ca (.r.). 



4JJau 109 

PMYIIA!bll DOMO'IIY /IOTAI'IITAMA 

npn6JUtlKHe KOOpJUtsaTe y0 , X 6 TpaJKeue Ta~Ke T paqyuajy 
ce K3 KOOp.II:KU.lTa Tpnjy )13TH X Ta'I8K3 T •• T .. K r. (en. 6!) II 
HepeHHX yrno.&a « II jJ. npl! OSOII! Tpe6a KMaTP y 911.11Y M Jl:OJie 
Ha~ese <!1op1o1yne eame UllfO y CJJy'lajy KaJJ:a ce ca Ta 03Haqaaa 
npaa, ca T,.- n:pyra (cpl:.'l.lbll) H ca T. Tpelta no pe.ey Ta'!Ka 
H3 Kojy ce B8Kije 1!.!\}'hH O.ll Tpax.:eue TB'!Ke T y CMHCiiY Kpe· 
Ta>t.a xa3a1bxe ua cary. 

npH H36opy 0 JI,3THX0 
Taq&­

K3 -rpe6a T~HTH, JJ.3 ose, no 
MOTyhcrBy, SaJlODO.bllll<ljy yc· 
JI()Be: 

a) qx:AihB ra11xa T,.. -rpe6a 
aa 6yAe YJJ.liJbesa TB'I~a; 

b) xpaj>be T8'1Ke T. H r. 
Tpe6a .!!;a Oy.ey o.mcxe Taqxe; 

C) yrJIOBII a H IJ (C.II. 61} 
r.<opajy 6HTlf H3Meljy SO' 11 150°. 

/ • 

v, 

d) .11:3Te T84Ke K Tp8)l(~K8 
ue cMejy AB nelKe na KCTOM 
J<pyry, jep ce y OBOM cny11ajy 
J<OOPAHHare ue ~o~ory cpaqyuaru; T 
Ro, aKo ce ose ua~~aae ue na Kpyry c •. "' 
a~H 6moy upyra. on.l(a ce Mory 
cpa'lytlaTil caMo rpy6o npn6JJII~CHe xoopnllnaTe, 'IHja je ynorpe-
6.'billlOCT 33 }~3Jb3 pa~ytf8)M y RCK y ni!T3H>J. 

Pa~yHaH,a ce opwe 09HM pe.:r.oM 
a) Ilpuo ce {ln'lyuajy llllpeKIUIO"" yrMnH v;' 11 v;;' 11 crpa­

ue a 11 b (C.II. 61 ): 

1
,. ,._y,. - y. 
,.,_va -

X m - :X.a 

tgv: - Ym - V& 
.Xm - .lb 

y,. - y. :r,. - :r. 
a - - ='--'=-sin, .. : cos v: 

b . Ym - ~~ • Xm - X& 

sin v'; cos v': · 

(1) 

(2) 

Op11 p3'1)'H8i+>Y t7pRH8 a II b Tpe(ia Ce np11Jl:Pli<:3B3TI! O.Qpe­
a.a6a •u. 104. 

J{oopJUID3TIIe p3SJUtKe nOTpe6ne 33 pa'I)'Hatt.e Ha&e.l(eltHX 
Jl.14peKIDIOHIJX yr.•osa 11 CTJlD8a ""ajy ce J<OI!TpO.OHtaTH. PuK 
rora Tpe6a o<ip&3083TH pa3JIMXe Y& - Y• II X& - x. , Te OIIJ13 
Mopa 611Tu: 

(y.,-Yo ) - (!,.-Yb) =Y&-Y• 
(x., -x. )- (x., - x.) -x• -x. (3) 

(109] 
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AKO cy .D.JtpeK!lHOIIH yrnOBH R Ctpaae Beft paHHje tp3")'H3T!! 
on.lla ce y3lll(ajy )l3 TpHroKoM. o6paCI.Ia 6p. 5 H.llli Henocpe.I(I!O 
H3 OHOr o6pac~a rne cy cpaqyKBTH. 

b) 3<rrH14 ce pa'I}'Hajy yr.,osil cp H ')r. 

1 I I 
2 (<P+>IIJ~Iso• - cr 2 fcp-t) ~ ctg(45°+p.). tg 2(cp + t) (4) 

ue cy: 
4 . (v:' - P:')+(a+~ 

2 

a sin 13 
p. = arc tg {iSjji·;;: 

I l 
'P"" z (~+>Vl+ 2 (cp-t) 

l 1 
"' = 2 (cp+t) - 2 (<9-t). 

(5} 

(6) 

(7) 

Hs~o~el)y Tpllrono~o~.erpujcKHx 41YHKW!ja yrnosa ,,, cp 11 o/ no· 
CTOjH O.:lHOC; 

sin o/ tg p.~ .,.-. 
SID 'P 

0Raj O,lUIOC CJJYlKll 33 J<'OUTpOJJKO 
yrna p. cpaqyKne no 4><>PMY•>H (109.6). 

c) PaqyHajy ce .D.MpeK~OHII yrJJORII: 

v• ~ V: - >f 

Jt KOp.!(IIHBTHe pa3.11HKe: 

A 
asin{a+cp) . 

Y• "' . sin a smv. 

a sin (a.+cp} 
.:l. Xa <= ---::-,--COS "• sma 

A bsin(ll+>i<) • 
Yb = Sin p Sin vb 

.tJ.X• ~ h sin.(l3; o/) cos v• . 
SJn 

(8) 

(9) 

(10) 

( l lJ 

n pe paqyuaH.a J<Oop.:ti!RBTHKX pa3JJJ<I<8 Tpe6a KOllponKC&TH 
.ztHpeKR:IIOI!e yrAOBe Va Jt V0 , H3HMe Tpe6a .11.8 je : 

v.-v.= d +ll 

d) Ha xpajy ce pa4yHajy Koop.n:n~ate: 

Yo"" Ya +.O.y. = Y• +A Yo 

x0 =x. +Ax. =x• +4x6 • 
(12) 
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2. PA'IYHAfLS ~IAWJIHO~t (<I>C.PMYnE I<ACBlllfJA) 

l(are raqKe (Ta, T m. H T.) 03ir3'18Bajy <:e Ha HCTH H3'111H DpliJior 76 
Kao H y cnyqajy paqyHaH>a noMoby JJorapstralta (B. •IJI. 109). 

a) npllO Ce 06pa.lyjy K00p.lUt113TDe Jl33JIHKe: 

Koje CC KOHTJlO.~HWJ npeM3 HCTOReTHHM H3p33HMa (109.3). 

b) 0H.ll;a ce paqyaajy: 

k,-- Ym- y, ~ (Ym-Y• )- (x.,-x. )ctg a 

k,-x .. -x. -(xm-x.)·;-(y.,-y.)c!ga 

k,- Ym- P.t = ( l'm-Y• )+ (x., -x•) ctg~ 

k.-x.., -x. -(x,.-x.)- (y.,-y.)ctg]3 

T.lle cy y., x,, Y•, x4 t<OOJ>.llHII:tTe 
llOLiohmtx ra•!aKa Tc H T4 (CJ!. 62). 

Ka.u.a cy npemt>e pa:MHKe cpa­
'IJI!aTe, rpe6a oiSpa3o8aTH pa3nHKe 
KOOpJIHIIaTa R0.\10HfiKX Ta'iaKa Tj. 

yry.- (y..,-y,) -(Ym-Yal- k.,-k 
• (14) 

Xd-Xc- (Xm- Xc)-(x .. -X.s)- k.-k, 

cJ 3arllM c e pa11yHajy: 

(!5) 

m--(n'+l). (16) 

( 13) 

C.t. fl2. 

d) nowro cy BeJIH'IHHc m H n cpai!YIIare, np11cryna ce 
paqyKatbJ K00p.llHH3THHX p33JIHK3: 

r.11,e je 

a t:.y,. =­
m 

a ~k, +k, n=k. + k. · n. 

e) Ha Kpajy ce pa'!yHajy KOOJl.llHH&T(!: 

Jo=l'm+liym 

(17) 

(18) 

(19) 

[J09J 
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3 . PA'IYHA!b£ MAIUHIIOM (¢l0PY.y.tt J<OJI£JICA) 

Y 01!0111. c.ll)"'ajy .».ne" n 'IJ(e o6eJieJKasajy ce .llp)'I1IJI 
peD.olol. Ca r. ce o3Ha'laBa npsa, ca T .. - ,llpyr a (cpeAJ1>3) 11 ca 
T4 - Tpella no pell.y Ta'IX3 iiJIYl;ll Oll. -rpaJKt lle T2'1Ke Ty CMUClly 
Kperaa.a K33an.xe ua cazy (CJJ. 63). 

T~ 

CA. I3 

np110 ce paqynajy I<OOPAH· 
li3Te OOMOhHe Ta'IKe K. PaqyHalbe 
Ce BpWII OBHM pe».OM; 

a) Pa'lyHa ce AHpex~HOBH 
yrao v! (aKo Hllje paHnje cpaqy. 
qyRaT). 

na OplljeHT>!C3RH npaBUI!: 

k b I) 
cpa c::Va - J-1 

~·! = v~ - a .d800. 
(21) 

b) 0 HD.a ce paqyaajy sc· 
nHQtme : 

• A, - { l'• - v. ) - (x6 - x. ) 1g 'l'b 

8 1 = (J6-J'•) - (..tr -'•) tgcp {22) 

c, "" tg , : - tg 'l'~ 
H l<oOpAHBaTHe paal!HI<e: 

A ~k -!!.. '"'""'• - c. 
• B !lx• - ?, 

' 
!l y! = .i x! tg.p! 
d J'! = A4tg <p:. 

(23) 

c) Ha Kpajy ce paqy 11ajy xoop;muaTe noMohHe TnqKe I( 

xk • Xa +tut; = Xb + .0. x~. 
(24) 

Kua cy xoopAHHaTe noMohu.e Ta'lxe cpaqyaaTe, npllcTyna 
ce paqy~afhy KoopD.BaaTa TpalKelle TaqKe. Paqy11a11>e ce IIPWH 
8BIIJIOTHO n peTX0,14H0114 Tj. 

a i Paqyna ce JIHpCKI{HOHH yrao v'f} 11 opHjeHTHC3KK npasll.ll 
'~>• " '1'6: 

v:' = y., - Jli 
xllf - XJt 

'!'a • v'; + u; 

'l'6 - vT+ fl 

(25) 

(26) 



bJ 3aTIIJ( ce paqyHajy lleJIH'UIHe A., B., C,, -KOOp.l}tHaTHC . . 
pa3411xe 11 Koop.a.uua-re: , 

. A," (Po-Ya) -(XI-x.) tg;pb · 

B,•(H- v.) - (x•- x.) tg:p0 

C0 • tg<pa- tg 'l>b 

A 
Ll.xa•i! 
. 8 
6.x, - -1 c.. 

~ y. =Ax. tg<p. 

ll. Yb = Ax. tg<p. 

Yo= Yu • t:.y. • P•+ A)'• 

"• - "• +Ax. - .1'& + Ll..r •• 

4. PA'iYHAII>E .D.YiliiOM MAW~IIOM 

(27) 

(28) 

(29) 

npeTXOllHO (C 110 ,Pop~IYJJ3M3 (109.20) H (10921) pa'lyKajy 
'!'! " 'I'~· O K;~.a ce 11a peweH>a je.maaqasa: 

Yc = Y• +(xk -x.J lg:p! 

Yk • Yb+(x. -x.) tg1'h (Xk- Xol tgq>~ 
.1t0611jajy 0pAHH8T3 )'1 H 3Rli.HC8 XI: IIOMOhHe TaqKe /( . 

.lla.'be ce pa'lyHajy: AHPCKitHOHII yrao v/,' " opHjeHTHC8HH 
npaBUH 'I'• H 'P• (a. 4>op•1· 109.25 H 109.26), re no jeJIII3~HHaMa 
(108.16) OPJI.Huara Y. 11 anuuca x. rpall<eHe T3'1Ke. 

GJJaa 110 

Y CJI}"lajy npeceua.H>a lla· 
npe.a: Kao peayJIT3T11 Me pc ~~>a ·r 
cMa-rpajy ce .oplljeHTHcaHII npas-
UK" "'" "'·· .•.• 'Pn· opojHe BPt!.D.· 
IIOCTII 0811¥ llp3D.1U3 KSO UITO ..... ,..... . ,' .. ,~..-~ / 

.):< ){ 
je H38e.lteuo y 'IJJ. 105,. o.nrO:­
sapajy 6pOjHHM Bpe.l1HOCTH11!8 
yrJtosa, Koje ona>t<aHK npaeuif 
saknanajy ca napaJJe4oat ca 
X·OCO>f.IIOB}"'eHOM y 11031dTHBH014 
CMepy. . 

,_....'( \ 
;-.... ' .. 

~ £.· .. '-' 
v · Ycne;r. He>ull!OBHHX rpewa­

l(a ITJ)H wepea.y H Bel'a""OCT8 
KOOp,D.llH3T3 • .li8TIIX" TaqaKa, 
Dp11jeHTHC8HH 0 pa DI(H CC He 
ceKy y je.a.uoj r a'!KII sera y au-
me rallaKa. 

T. 

Ca. $4 

[110] 
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3uaraK JtapasHaK>a ce cacrojH y OJlpe~HBalby Hajseposu­
HIIjHX KOOPJI.MHara (y,.:t) r palJ(eHe r aqKe T. Oae cc Koop.a.Krrare 
o11.pel)yjy no;~. yc;roaox .11a 36Hp KBaApar a nonpaBaJ<a v (CJI. 64) 
33 Ofl3JR3HC O.i\KOCIIO OpMjeHTHCaHe llp3RltC 6y.lle Ml!UI!M)'I4 
(s. 'Ill. 107). 

nonpanKe v jecy paMuKe !t3Meljy Aeljli!HilTMBIU!X .a.upeKUli­
OHIIX yrJJOBa II OpMjCIITII C311HX npasaa_a Tj. 

V1 •v, - ~J v-<p1 +v1 

V~ • "'t - 'Ps v, = '9:+ v, 
ltl!H (I} 

P12 • v ,.- ct'n vlf =- q>q + P11 

C .11pyrc naK crpaue nonpaaKe v rpe6a ca.«a-rparK Kao uaj­
seposaruuje rpewKe ona)!(aKHX o.a.Hocuo opHje~~-ru.caHHx npasaua 
Te cTora je.aHa'IHHe (110.1) jecy .je.oHa'IHHC rpcwaKa". 

I13J\leljy AeqnUfllTI!RHIIX .olHJ)eKUI!OHIIX Yf»OBa v (cpat~yK3TI!X 
113 .aeljlHHI!TitBUHX I<OOpA!!HaTa .llaTHX II npHD.mlllllltX KOOJ)JVIH3T3 
T)l3lKelle Ta'JKe) JIOCTOjH OJlllOC: 

r)le cy : 

, sin nt ~~. ,,cosn, " 
''1 =n1+ r> ~·it-;- '""x-p ~..,.y 

Yt - Y v1- arctg- -
Xt ·· X 

y,-r n1-arc tg ·-·--0 

XL-Xo 

y, - y. h -x0 

d, ~ sin 111 - cos "' • 

(2) 

Y Cl\OjCRO je .D.a te KOe;4111UJ{je1!TH npH Ll x K ll. p 0311aqasajy 
ca a 11 b rj. 

p" sinn.i o,- - dt·-

p" cos n1 b, ., - - - · 
dt 

.(4) 

Ca OBHM osnal<alola je.IIH3'1HHa (110.2) rnacn : 
v1-n1+ot6.x+b,Ay. (5) 

Ka»-a ce oe11 113~a3H yopcre y jeAHaqHae rpewaKa (11 0.1 ), 
JJ.06Hjajy te c.te)lehe JWi3>~Ht<e: 

v,- n,- ('I',± JBOO) +a.6.x+ b,Ay 
v~ ~ n,- (1', ± 1800) + a,ax + b,6y (6) 



l!JlK 
v1 : 11 +a,b.x +b,t.y 

v, = ft + a.fiX + b•ll y 

Vn = fn + a • .1x + b,.lly. 

(7) 

Jc,:r.Ka'IHHC (1 JO.i) jecy jeAHa•mHe rpewa~<:a sa CIIOibHe npaeue. 

Y je)IJ{3QHRUJ3 (1 10.6) upOMetbeHH cy OpKjCH'rHCDHII DJ)3U!lli 
3;1 :t 180". Ono je y'IHK>CHO crora. wro ce .sHpexulloHK yrJtOMH 
ps,.yaajy ca TjlaJKeHe Ha ,:r.a-n: T8'1"e, Te paJIII ~t.KXoaor ynope­
l)ctr.a C8 Opllj eHTHC3HHM np38UII:I!3, norpe6HO je One np OMCHHTH 
aa :t 180". 

I.J~IAH Il l 
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Y c.1y'!ajy npec~ua!!.a H.111 KthtDIIKOuanor npeceu.a~t.a Tj . y JtAJtA~IHt 
CJJyqajy I<ar.a cy ao~peuw ynyrap!bn npasu11 (npaDUH ca rpalKCKC l;~~~~r 
HU A8Te T3'lKe), je.!l:Ha'IH!Ie rpewaKa HMajy JfCTH o6 .11iK K30 H y .... A ••• 
cJiy~ajy npeceuaJba Hanp~il: (110.7). •o11•-•u• 

Jla 611 Ce 0A?eAll.1e p33.<1l~Ke f 1!3Meljy n pll6JIHlKJIHX !lllpCK· 
!lliO~ KX JTJIOD3 H Oj)HjenwcaH~X ITJI883!l3 (8. jeJL 110.6} II (110.7), 
norpc6Ko je op~jeurncarH yayTapH>e npasue. Ooo ce opnjCHTH­
caH>e BpWH Ha T3j Ua•mu IUTO cr. Oii.JI!'NI npH6.•mtmll Bpt:.!IHOCT 
Oo OJ)HjCHT3UHOl!Or YTJJ3 1<30 paMHK3 H3Meljy llpH6-~HlKI!OT .llli· 
pet<UHQHQT JT.13 113 je,lll!J Oll. 0fi3)!(3HIIX • .!J:STHX" T8'13K3 H npasaua 
H3 HCTY T3'iKY Tj. 

0 0 - n1 - a1• (I) 

Ka.D;a ce ca llO oJnaql! nonpam>a 3a npH6.m>Key Rpe.11HOCT, 
OJUIOCIIO pa3J!HKa H3~K~Y 0 0 II HajsepOB3THHje spell.HOCTK Opll­
je11TaUHOHOr yr.11a 0 allpe~eue nocJJe H3pa saaH,s Koop.D;nRaTa 1'3•Ke 
ITO je~ tlaqHHH ( J05A), Tj. k 8j(;l Ce CT38H Jl3 j e: 

o- o. + Ll.O (2J 

.II.06Hjajy cc 3a opHje~mcaHe upaaue H3pa3H: 

'1'1- Ut +(O.+Ll.O). (3) 

M cl}yrH.r, sa npaKrH'iKtl pa•ryHaH>e noso.'bltnje j e I<ana ce 
Mecro OJ)KjelttaUIIOHOf yrna 0 J:!KU3 OpHjeHT3UHOHII yrao Z KOjH 
je .110nyua yrna 0 ,:r.o 360" r j. 

Z -3GO' - 0. (4) 

/u<o ce npH6All)l(t13 upeAKOCT 03H3'1H C3 Z., a llODpllBK<I 
ca AZ, OHJ!il je: 

r.D;e je 
(5) 

(G) 

[1 11] 
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Y 011011 be CJI}"'&jy OpHjeHTHC8ftll np39UII 5HTK: 

'*'' - a,~ {Z. + ll.Z) (7) 
te ce 33 p33JIJ1Ke (f) KSJOe~y DpH6JIAJKRHX JlllpeKUHOHI!X ytJIOBa 
I! onalf<.aHHx npaaaua JI06Hjajy Hapa3H: 

(f),-n,- '1'1· n, - [a, -(Z0 + ~l- n,.,. z. -a,+ AZ. (8) 

Ka.ila ce osua~H : 

II w,- a1 =f1 

OI<JUI ce jeAKaqHHa ( I 11.8) 3al4en.yje CJie.llefloM : 

(f l1• w1- a;+ !!.Z • f, + 11Z 

Te he jel1Jl'3QHII£: rpewaKa 3a yuyrapH>e npasue r.nacRTH: 

v, =(f),+ a,l1:r +b111y v, = f, +a, Ax+ b,l1y +AZ 

II)IJJ 

VR • (f).+a,AX+b.t:.y P• = fn+066X "t b.Ay +ll.Z. 

(9) 

(10) 

( II) 

(12) 

113 os11x jeaun~I! Ka Tpeha uen:~3u ~ra I!.Z enmiHHHWe ce 11a 
raj H8QHH WTO ce O.ll CB8Ke je.ilH3qHfte ( 111.12) OliY3Mt jeJJ;Itaqllf!<l: 

[v) = 0 .J!.J .IJ~J.I!.:r+{II].O.y+ ll.Z•) (13) 
It n II T1 

r<oja ce .D.o6Hja K!Jla cc a6Hp je.ll.naqJlHa (11 1.12) no)leml 6poje1.1 
je.llij3~HH8. 

0JlY;3HMaH>eM jCJ\Ha•tHHe (111.13) 0.11 caa&:e noje.ilMlle je.'t· 
H3'li!HC (111.12) )1.06 Hjajy ce )le.ll;yKOIISI!e je.llH3~Kne rpe1!13.K8 
J;Oj e H!llajy CJIMO lJ,Be uea03113TC (LU H Ay): 

v,= (r, _ l~l) 1- (a, _1:1) AX+ (b, - ~)Ay 

v,= (r.-~l) ... (a._ l~l) ~+ (o.-~) Ay 
(14) 

~) Oou:rro ec I)J>~WJUT••IIOO Tr•o Z OJit>cl,rh '-"3.0 apll'l'aiTa'l~~:• cpu.a"'a ItS" eoa~ 
110cn• 1'0 a6wp no.-ps••11• Y, x•o t6llp p.aauP •11•tt;J ap•n.era~Q c:pcA,Dt ac ooleADax 
eptp.MOC1'"11 K~ ttOi•S:: Je- 4 11 oApt tna., t'pedt a.• jo .jt,11.11&)( K'/.U• 



I~ a ce yae;ry 0311aKe: 

( ( 1 - 1~1) -rtdf,; (as -~) - red a1 ; 

Oll,!l3 lie npeTXQJllte jCD:Ha'II!He r.Y3CHTH: 

v, ~ red f 1 +red a,tu +red b, t..y 

v, • red f,+rtd a,.!l.x + red b.tJ.y 

v. • red [6 +rtd a.Ax +red b.tJ.y. 

(15) 

361lp pea:yKOBBHKX KOeiflHUH!!H3T8 a H b H p83/JH!(3 f 1110pa 
611r11 jeAHaK uyn11 rj. 

(red a) ·· 0 

[red b) • 0 {16) 

(rtdfJ - 0 

WTO CJIYlRII 3! KOitTpOIIJ A! cy pe.ll.yKosaae spe)l)IOCTH npaBRJIRO 
cpaqysare. 

Y CJiy'lajy ,n:a cy YIIYJaptbH IlpallUII ORBl«3HH y )lBe H.nll 
auwc rpyna » oae Hiley CDe.lleHe y je.ivty (a. q,,, 71), nocraBJI>ajy 
ce jeAHaquue rpewa1<a aa csaKy rpyny noce6Ho, jep opujeRta­
UHORK }'f30 Z <1M3 38 llOjUJIIIt rpyne p a9JlHQlfTe Bpt.ii,HOCTH. 

4JI311 1 12 
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HopxaJJHt jt.~~Ka•mne H3 Koju:o: ce o.J.peljyjy 
KOOpJJ.UIIaTe y onmrcM o6.mu<y P lace: 

nonpasKe sa ""-•nr ftl'fiWIHII 

(paaj a..r + [pab] t.. y + [pal] = 0 

[ pab] t:u + [pbb] tJ. y + [pbf ) - o. 
( I) 

Mel)yrHw CJJ)"''ajeBK npeABRijCIIH ra•1. 12 'IJI. 105 K3Y3CTHO 
cy pe'l'KII. no npaRnny cy n!ii!HHe cno.lbi!Hx H yHyrapH>ux npa· 
Balla HCTe It je;J.HaKe cy je.iiJIIIItUH, TC ce 3UTO MOlKe CMUT(l3TII 
.IJ.S yo6Kl!ajeHH 06.,11K HOpMaJIHHX j e;J.H3'111HU jeCTe: 

[oa] Au (ab] Ay + (af] =0 

[abjt>..r+{bb] Ay+ [bf]= O. 
(Z) 

KoHrpona o6pa3oBan,a uopwanHIIX je.o_ua•mHa npwH ce Ha 
Taj K3'1HH, IDTO ce 38 CDaKy je.tr.H3~HHY o6pa3yjy 8Jire6apCKtl a6H· 
pOillt KOe'flHIIHjeHa'ra II aDCOJIYTHOr 'LG'SH3 Tj. 

a) 33 cuO.'blle npasue: 

s,. •- a, + b, + f, 
s~-·- a, ·l· b~+ f, 

••r.n:. 

(3) 

(1! 2} 

.£ABA'tllla 
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•tllwtw! 
•ePMUfltX 
..&EAtll1111A 

b) sa yHyTap!be npa11ue : 

s.,u= red a,+ red b, +r4d f, 

s, •• =red a, +redo, +rtd f, 
IITJ!. 

(4) 

MuO)!(ClbeM 36Hpoaa s Koeqmu~jeHrH~;: a o.nroDopajyhHx je;~;· 
H3'1HIIa .IJ;06Hjajy Ce llpOH~IlO,!UI KOjH Ce O!f,lla ca6Hpajy, H811MC: 

red a, ·S1 •• 

red a. · S1 · • 

[as] 

rtd b,' s, .• 
redo,· s, .• 

(bs] 

(f>) 

fu~c~y K~Jfl\III'CH3T3 H a rcconyTHIIS 'L18110D3 !!OpMS..tHKX 
jeJJ.Ha'li'HC K 36upoea asl u (bs] nocroje o,;~.sorn: 

[a a] + (a b)+ [af] = [as] 

[all] + [bb] +[of)= !bs] 
(o) 

KOjH H cnylKe 33 KOHTpo.,y ;J.a cy uopManse jeJJ.Haq3HC npanHJJllO 
o6pa3oaa ue. 

4naa 113 

3a peW3B31be HOIJI>ISJIHHX jeJJ.UQ~HII3 yr.13AHOM CC npHMe• 
lt.yjy li,Ba H3~HK8 . 

1. ua'I~H. AKa ce ycuoje OS>!aJ<e: 

[aa]~A,; [ab]·B,; [a(J ~ r, 

[bb) = 8,; (bfj = F2 

QH,il.a he TIOpHa.1He je.~H8'iHUe' r Jl3CHTH: 
A,!J.x+B/ly+f', - 0 

{1) 

PewaDalhe ce spun~ oswM pe.!tOM: 
e) Hs npse jeJ!wa'lHHe O!l,pe;J.uhe ce Ax, R311MC: 

B, A F, 
ii.X - -- '-'Y --:;-

A, ,.,, 
(2) 

na <:e ua!JeHH H3pa3 y11pcTH y .J.pyry juHa•mHy. Ha~>ou ynpwTelba 
Ao6Hja ce : 

(S) 



b) craa.1>ajyhH, ~a je: 

8 1 - ~: B,•B, 

F, - ~' B, =F, 
1 

.no6Hja ce Ha jeAR3'1Hne (li3.3) 3a Ay c.TeAehH 113pa3: 

(4) 

Ay= -F' (S) 
B, 

c) Kan:a ce Ha~eHa speAK OCT A y yspcrn y j Uifa'<HHY (11 8.2), 
-o.llpe.:J.Hhe ce Ax: 

Ax- _ F, + B, .Fa (6) 
A, A, 80 

T a'IHOCT paqyu aa.a KOHtpO.THlllC Ce UO'IIlOhy T:IS, . npBe Clifll3 
upoGe•. npeMa KOjOj MOpa OlfTH: 

(7) 

QIIJij HtqHH peW3Batba BOpMaJIRl<X j eAHBQIIH3 np~~.>~eu,yjc 
ce y Tpar OH. 06pacuy 6p. 10 OAHOCHO OpH H3p8RHR>i>Y KOOP· 
JlHUaTa T3q8K3 IIHlt<HX pe)I,OB3. 

2. Ha'IIIK. np11 pewaat~.y jeAH3'1HH8 00 000:'>1 H3\IIIHY npu· 
llfe!byje ce J<CTII nocrynaK Kao H npn pcwasaot.y ao p:o.~anHIIX je.a.· 
na~liHa KopenaTa. Ooaj nocrynaK AeTa.'t.HO je o6jaw1~>eH y 'IJl. 89. 

Tauae """"" pcwas alha upllwen.yje ce y tpHrOHOl>L oopacuy 
6p. 33 OJillOCHO DpH »3p JDII31LY KOOp.I(KH.na T3'!3K3 Mpellie BHWHX 
peAosa (a. npMor iO). 

'-Llan 114 

n onpaBKC npaaaua pa<~yaajy ce no j c}l.tta<UIH3>1ll : 

a) 3a cno,bRe npasaue: 

175 

r&OW.tlt£ 
J'laiiPAI&II 
BPAUU • "' ......... TltiUIX 
Jl't'EQMOIU v, • An,+ f, 

v. = tJ.n. + r. 
(!) 1110JA 

r;(e cy' 
An,- a,lu:+ b1Ay 

t:.n, • a,.Ax + b,Ay 
(2) 

[114} 
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b) 3a yHyTapH>e npaaue: 

ut cy: 

v, - red An1 + rtd f , 
v2 = rtd lln, + rtd f, 

red An, ~ rea a,.Ax+nd b,lly 

rut An, -red a, Ax +red b2C. y · 

rtd lln. =red tt4 Ax+ rtd b0 1ly 

' ' 

(3) 

(4) 

Ka.na cy nonpasKe v cpa'ly~tare, o'ae ce KOaTpo.numy no:.~ohy 
ns. .,Apyre CHnta npo6c', npeMa Kojoj Mopa 15HTH: 

t , = [v~·l - lffl - ~, (B. jCA. (113.7)) (5) 

A"o ce osa npo6a c"'aa:e, npitcTyna ce paqyHaH>y JJ,e<I>H· 
HIITHBHHlt I<OpJUIH8Ta: 

(6) 

H 0H,11.a .llecjUnUITHdH.IIX )lllpei<U.KOHH~ yrJIOBa v, KOjll ce pa~y­
!l ajy tra Aecj11<HHT1!BRI!x · KOOP.lll<HaTa .:unix• " .HOBO·O.IlpeljeHe' 
T3~Ke. 

3aTHM Ce o6pa3yjy pa~.IIII~C U K3Meljy ll.e4!1tHIITH8Hl!X JlHpell.• 
UIIORIIX yrnoBa II Oplljeln'HCAI!I!X npaBaua Tj. 

a) aa cno.o~>Re npasue: 

u, -v,- (<p1 ± 180°) 

u,. ~ v,- f'Pt ± 180°) 

u. ~ v.-(<Pn :t 180°} 

b} la yHyrap~~>e npasue: 

u1 =(v, + Z0)-a, 

u, - (v,+ z.)- a. 

·, 

(7) 

(8) 



nowro je 

Z0 =Z- IlZ (B. jell:. ( 111.5)) 

70 lie noc.~e 3aweue Z0 ca Z -liZ, nperxoARe jeABa'!Hne r.,acHTH: 

u, = (v, • Z-AZ)- a, 

u.-(v2 +Z -llZ) -a~ 
{9) 

u.- (v.•Z-IlZ}-a •. 

Pali.H emtMHHJICaH.>a 1<3 0~11x jeAHa•mHa .O.Z pa~yuajy ce 
p~llyKOBaHe Bpe.llt!OCTII pa3.~11KS U Tj. 

red u, -u, _M 
n 

redu,. -u.-M. 
n 

(!OJ 

3a KOHTpO.Oy )t3 Cy pe.llyKOBSHe DpeAROCTII npaBHJIIIO cpa· 
qyaare, c.tylll:u npo6a: 

(ll~ 

Pa3JIHKe u oAHocno red u Mopajy y rpanMQaMa r a'IHOCTU 
paqyHalb3 (2-3 jCJIHIII!Ue IIOCJJe.AH>er AeQHM8JIHOr MeCTa CeKyH,lle 
JMH 2- 3 ceJ<:yuAc y Mpeli<JI 4 peAa) OAroeaparn nonpaaKaJLa ~ 
Tj. wopa 6HTH : 

a) sa c.noJbne npasue: 

"n = Un 

b) sa yHyrapll>e npaR•le : 

v, - redu, 

v. - red u. 

v.-redu. 

(114] 

177 

12 



178 

npn!lo9R 
17 K 78 

TI'C. OSP. 
5r. ID (JirAo­
Pin'AII~M) 

lJAan 115 

Cpe.llll>e rpew Kc paqyHajy ce no cpl>pMyJTaMa: 

a) Cpe;ub3 rpewKa np<mua onruKaHor y k r11pyca Tj . y OHOM 
6pojy rupyca ~ojH je sa NpcM<y ~OTH_'mor pua npom<cau : 

. I [v•'l nr- ± v - . n , q (!) 

II - yKynali 6poj npaoaua (CliOJbill!X H }~l)',.3plliHX) H3 KOj»X 
je Ta•taKa oJipe)JeKa; 

q- 6poj npasa.ll'l HCOnXOJIHO 110Tpei5HHX 3a O;t.pe4Il~31bt' 
Ta•txe. 

Pa3J1lll(8 rt- q jc 6poj cylll!lllHHX Mepelba. C111arpa ce A3 je: 
fl = 2, JIKO je Ta'iK3 0Aj5eljeHa C3MO C£U)Jb!ll!At 11paDilll!113; 

q =3, SKO jc Tattt<a o».pe~eHa cno;buuM H yuyrapltoHM npaa-
naMa w •ll cawo yuyrapiLll.\1 up~lVtMa . . ' 

b) CpeAitoa rpcWI{a OpJU!HaT~ : 
. 1-, . ;-• 

M, - ±y [p:. i]- ±y ~. 

4.~mi· JI6 

(2) 

(3) 

· 3a H3pallHaltoe KOOPAHHaTa Ta•uit<a Mpell<c UH>K»x pe.11oaa 
Oli<PC~eiiV.X npecCU81l>eM CJoy>KH TpnrOHOM. 06pasaU 6p. 10. 

Oll3j o6p83aU pnpnljcu je aa paqyHalbe: a) noMohy nora­
PKT&Ma H b) no,.ohy M3WHae. 

npH pa•tyl:laR>y y ua11e;:teaow o6pactty r pe6a ce npH.!IJ)~t:a­
e.arH AUJie o6jaUIJlo€HOr nocTynt<:l. 

A. 06pau.a11 Op. 10 aa pa~y~~.!'~ noblo~y M..apuTua 

1. npno ce pa~yuajy np~t(').nuKrrc KOOp.!l.H uaTe no jcJlHa~H­
s~Ma » np~BH.J)lfMa '1». 108. Pa•IyH3tLe ce llptUH y L o.J.eJhi<Y 
oaor o6pacua. 

nourro je ~a pa•Iyl!a lbe npu6m!)!(HH~ I<OOpRI!HaTa M8WHUOM 
(o6~<•tllOM IMH .J,yn.•oM) noTpe6uo !<!an,e apeM~Ha, nn ceM rora 
H ca~10 pa'!yHaobe npocruje, TO ce npcnupyqyje .-u ceo Ilf)IIMWKHe 
Icoop.ll.IIHaTe pa'lyHajy >rawi!HO>t, 6c3 063Hpa P.a he ce ,lpyra 
paqyuau,a npumTII nor.<ohy norapura~o~a. 11a Olli!X pa3.nora I. OAe­
.lhl!K o6pactta 6p. 10 pa~paljen je aa paqyuan~ 11 JtorapUT111u ll!a 
li M~ IIIISUOl\1 . 



z, npH6AI!lKRII .ll.ltpelfUIIOHH · Yl'-~OBH ·fl II KOe¢lllllUjeuns Q 

ll b.pa~yuajy CCY 2 O.l(e.'I>Ky. 06pa30D3lhe I<OOpJ1,11H3THIU<. pa3.11!K8 

t.y •. , = YI -Yo 
IJ.x0 . 1=X1 - x0 

.KOHTj>OJlrt!De Ce J!.elii!Tll'lHIIM OCTaTKOM. 

( I) 

PaAK KOHTpOJJe ceM ,nnpeKUHOHIIX yr.11oBa n pa'lyHajy ce 
jOW If ,!U!pCHUHOKJf yo·~ollls 8 113 KOOp.li,HIIBTHHX pasJllu<a l:>.y0 • 1 
" tl;t0 • 1 npootett.CHI!X 33 MIIH}'C je)IAII MeTap Tj. 

t.y - I 00 o, - arc tg o·l • (2) 
~x ... 1 - 1,00 

HaMeljy .lUipeKuMoRnx yrJoo»a n " ll H Koe(jlHUHjcHa..-a a H 
b nocroju OJlROC: 

ll, -n1 ~ a, ... o, (3J 

' KOjH CDY)I<Il 3a KOHTpo.lly HCfip8Bif0Cm paqyH81ba .!llfpeKUHOHOr 
yr.,a H J<Oelj>HU.HjeuaTa. I !ec.,ara~~>e H3Mel)y pa3.,HHe (o, - u1) u 

36Hpa (01+ bt) 11e CMe 611'tll Ilehe (),, 0:'3 y Mpe>KJI 3. pella II 4" 
y r.tpe>KH 4 pe,.,a. 

KoclfiHtiHjellTH a 11 b pa4yuajy ce no lj>opwyna.~&a ~ 

. . 
(4) 

. r.ae cy 41og tu,..1 H ~ lOg !l Yo-/ noropi!TaMCIUI npupmuTajH, 1<oj11 

. o,nronapajy npoMeuH apry~o~enan (nx0 . 1 » Ay0 . ,) :.a 1 MeTap. 
l> Joe; tg n1 JJorapHTaMCKI! up11pawTaj J<ojH O.llronapa npoMCR~< 

apryMflfaTa (n,) aa 1", . 
Ka.n:a je JlHpeKQHOuH yrao ll; < 3°, Koecpmmjeure Tpe6a 

.p a•IyHanl no .4JopMy.1aMa: 

. ht= _ ....!!1_ . 
t:.y •. , 

(5) 

3naitll KoeljlHllHj eua:rn o,welJYiY ce nper.ta 3ltaJUUta Koop­
_)!(11HaTHKX palllllKa, H3Kl-!e : 

KOt:QliiUHjeH3T .01 IiM3 HCTII 31131< ca 31!8KOM l> Jo•i; 
• b1 • tynpOT0H 3ll3K OJl 3H8~a ilX0 • i. 

AKO cy 3a CllOIJethe 11a ueHTa p eJ<cue11TpHqpo onalKaHIIX 
npanai.Ul noTpe6He npR64K1KIIe J1-YlKH He CTpana, oana ce ose 
pa'l)'llajy y 2. O.IleJbK)' (7 cry6au) HCToRpe>~euo ca paqyRatLe .. 
. .1\HpeltUIIOHHX yr Jl083; 

.llnpeKuliollH y rJJOBH ce pa•IyHajy: · 
y t.~pellm 3 pC.Jl8 Ha 0,"1 llOr apHT. 1'3GJIHI.UIM3 Ca 6 MeCTa , 

• • 4 " • l't ... !I " 5 " 
Koc$KUMeutH a H b paqyaajy ce aa 0,1 y &lpClKH 3. pe!l,a 

H 330KpyrJbenl1 na u_t.lC 6pojeae MpeJKe 4, pe.a.a. 

{11()) 
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3. flpK nocraBJbaH>y jcAuaqJtlla rpewan (3. o~e.~~>aK) I<Oe­
lj>IUUljeliTK a 1t 11 ynHcyjy ce aa 0,1 y "'PeliCit 3. pe.na 1t sao­
JCpyrn,.eRu ~a u.eJte 6pojeae y ~rpel!CH 4. pe~a. MeljyTI!l>l, 8KO ce 
0.11. .!tOTHqHe Tl~Ke Mp<:ll{e 4. pua O.D.pel)yje HajOHWe Tpll TaQKe 
acror pe.a.a., ox.u.a ce Koec!JMU~<jeJJTJf Mory }'3ID4am CMatbeBB 10 
nyTa Tj, Mory ce YDIICIIII3Tif, p3Jllt OA8Klll3!lail>a y JlSJbeM paqy. 

Ua&y, MCCTO np38l<X DpeA!IOCTII CM3lt>C:Ue llpeJI.!IOCTI! (1~ II .1~) 
Y OliOM Cll)"lajy nonpaBKe ily H tU. (o.!lpe}jcHe lf3 110pW:3J!!IHX 
jCAH3tl11113) 110Tpe6KO je T3KO~e CM3li>IITII 10 nyra Tj. ~etTO 
11pe.o;aocrn aenocpe,a.ao o.npeljeHIIX H3 sopvaJtuHx jeAH3QKBa, 
,D,O.aajy Ce npP6.oHli<HIIM KOOpllllllaTaMa CAtafbeHe BpeJlBOCTII, Te 
be .AeljJHHUTHBHe K00p.II.HH3Te 6>UH : 

lly 
Y=Yo+w 

.1.x 
x-x. +w. 

(6) 

Pa.o;11 yliiTe.D.e y paJIY .lt03Bo;l>alla ce, .«a npH nocraBJ&arl>y 
jeAH3Qllll3 rpeWaKa :loa cnO,'I>Ibe Pp.tBJ.le KOCcjlliUHjeuTH a H b 
yonwre cc He ynHcyjy y 3. oaeJ&Ky, aero ce JlHpeKTHO ylloce 
y o.uosapsjy!;e ctynue 4. OACII>Ka. 

PaJAHKe f O,I(HOCRO red f paqyyajy ce HB o,nl y MpeliOI 
3. peD u ua ue.11c cel<yti.!le y MpeJKH 4. peu. 

4. 06paaoealbe IIOpllaABliX jeJUra'IIUia " ~Paxoso pewasat~>e 
BpWH CC Y 4 O.lle•'l>t<y. npo1!3BOAII DtDt, Dtlil, bt bl> a, s,, b1S1 H 
a611pooH npo113BO.Il4 [aaj, (ab], [bb), las), [bs) paqyaajy ce l>ao­
Kpyr.'bcan Ha uene 6pojese, 6ea o63Hpa aa .1111 nqxa npuna.o;a 
NpelKII 3. IIJIH 4. pe..a.a. Me~yr!IX, y 111peJKH 3 pcna npoHaPOAII 
a1 ft H b1 fJ paqyKajy CC H3 0, I, 3 H>BXOBH Ce 3611p08ll ((af) [bf)) 
saoxpyr;r,yjy Ha ue.lle 6pojese. 

Pema.safhe Hopwansux je.aHa'lllHS BpWH re no rrpaaliJJY 
no>toby MtWKHe aa pa<tyllaH.e, a y >!pel!CK 4 peAa, Ka.o;a cy yse­
Aet!e C~!albefle Bpe,!IHOCTH I<Oecjlmutjemrra a H b, >IO>!<e re apwHnt 
noMohy J>Otap»n.tapa. Epoj ,~~,euuMaJtHHX Mecra npH pewasafhy uop­
ManHHX jeAJ!llqi!Ha BH.llH ce H3 Rp&lOll<eHHX 6pojHIIX Opll)lepa 
(a. npunore 75-78). 

5. DpH pa'I}'H3H>Y nonpaDaKa • (5 o.u.eii>aK) npoii3BO.IlC a1.1.x 
11 h111y, Kao 11 lbHX08e 36<~poae: 

a111x-..b111Y- 6n1 {aa cnoJtoae npaeue) 
II 

red a11lx +red b1 fi.y =red An, 
rpe6a paqyuaTit ua 0," I y MPeli<H 3. H 4. pe,1a. flpu MIIOll{eJhy 
nonpasaKa .U H lly xoecjl11uttjes-r11wa a H b ape.llROCTH nonpa­
Dalttll C:e Y31iMajy 0113KRe, KaKBe ce JJ:O.Ilajy r!p1!6~1!li{HHr.l KOOp)l}I­
II8T3Ma Tj. 3aOt<pyr.n.ene Ha calfTilloleTpe, nOA npeTIIocrasKOM 11.3 
KOeljllU:UijeHTI! Gl II b HllCY C!ll!albeRH 10 nyra. 'Y npO?HBIIOM, Tj. 
npK Ctotati>eUHiot KOec!JHUHjtHTIU<a, Donp8BKe tpe6a }'3HM11111 T3KBC 
KaK8C cy A0611jeHe II3 p ewe&a HOpM8JIHIUC jeJr.R&'iHI!a 3.10Kpyr­
n,yjyhl1 I!X lla ,11.68 .«eUIIlt3Jl1l3 MeCTa. 



Cawe nonpas.Ke v Koje ce .!lO~lljajy ca6KpalbeM tl.n ca f 
OAiiOCHO reb An ca redf Tpe6a pa•t)'HBTII Jf& 0,"1 y o.tpeJKII 3 pe,~~,a 
11 aao!Cpyr.n.eHe ua ue.'le ceKyHJle y MpelKH 4. pep_a .. 

6. Pa'lyllatbe ne4>1lli1ITHBHHX JIJtpeKI(IIOHIIX yrnosa apw11 ce 
y 6. O,lle.lbKJ. 0BOY ce p3'1JB81bJ MOJKe npHCTJill!m TCK O!Ua 
K I .D.a ce yaepa Jla ce 73B. ..upyra CHrMa npo6a • {B. jell. 114.5) 
CJI8JI(e. 

Ynope~eH>C¥ Cp3'1JH3TIIX AHpeKII:IIOHIIX yr.~oaa v ca OPH· 
j eHTifC31111M npaBI(HM3 ( qlf ± ) 8Q•) A06Hjajy ce p33.~HKe U a a CROJbHe 
npaoue, a H3 yuope~eu.a AHpeKUHOllllx yr110Ra, KOjHMa je .liOD.au 
npH6•l!ll<Ha apeJUIOCT op.HjCH'UWlOHOr yr.na Z,. 1'j. 1!3 ynopc~e ... a 
yrJJOBBI!J> npe.!lKOCTH (v1+ ZJ ca ytlyraptbHK npaanruta a1 .ttOCiH · 
jajy ce pa311uKe u aa yayTapH>c npaaue. 

Epoj11e speAHOCTH pa:MHKa u ccpa'lyHarux 3a cnon,ue npanue) 
11 red u (cpa'lyHaTIIX aa yHyl'apH>e npanue) Mopajy (y rpaiiHUBMa 
TB~HOCTH pa•ty&aH.a) OJlrOaapaTH 6pOjKHM liPeAHOCTHMa nonpa-
63Ka v (a. 'IJJ. 114). 

8.. 06p.aau 6pe>j 10 31 pa~y~~a ... e nollol<y umuae 

l. flpn6JlK>KHe KOOp.!lJ!naTe ce pa'lynajy no cj>opMyJJaMa u 
n jlllBHJIHM3 qJl, J08. . 

2. flpH6AH>KIIH .11llP<:KilKOIIH JfJlOBil pa'lyHajy ce y 2. O.!J;eJbKY 
a no CJJe.~<eheM noc7ynKy. 

a) fJOMOhy .. awHHe j)3'1J113jy Ce KOOpAHHaTHe .J>a3Jilll<e 

Ay •• ,- y,-Yo 

tl.x0 . 1 ~ Xr- X. 

KOje Ce HfiSK KOHTj>OJIHWY DOliOby ,lleBCTH'iliHX OCT3T3K8. 

b) Ou.iJ,a ce pa'lyHajy npH6Jllll!w.u p;HpCKUHOKH yr.nOBII 

C) 3aTHJC Ce p3'1JH3 K83JIJ>3T CTp3He Tj. 

d~ .• ~ay~ . r+.ti.Ka., 

ns J<Oe4jl.Hn:HjeHTH a I! b: 

(7) 

(8) 

(9) 

(116] 
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l<oe$1ittHje~tTH cc pa11y11ajy ua 5 ·11CUIItiiUHIIX aecra Pan.H 
.naKwer paqy11aa.a · Olll!X KOe$li!U<jcaara no rop&HM <jlopMy­
ll8¥a, nperxo.zuro ce pa11y11a (y IICTO!II crynu,y, r .lle ce pa11y11a 
d~. r) KOllli'IBMK: 

p" 

oi .t 
1<oj" ~ OIIJI.a )UIOlKl! KUOP,llliHaTHHM paan~tKaMa. 

d) 3a )(OHTpo.,y 'l'aqaocm pA'lynnl!>a no $opwyJJn (116.7) 
JtHpuul!onor yr..1a " " J<ao H Koefj>~uHjCHara a n b, pa~yaa ce 
HS OBIIX DO .npyrlt nyi .ll>lpeKUHOHI! yrao, H3HMe 

(10) 

n11peKUJtOH H yr.liOBH paqynsjy ce llOlo!Ohy TS6J1J<ll3 npBJIOJl· 
8.KX Bpe,l!HOCTH TplifOUOMeTplljCKI!l( cj>yliJ<JU(ja It TO: . . 

y Mpellm 3. pella Ta6n11oa"'~ ca 6 ~1ecn; 

• 4. ,. .. ,. 5 • 

e) DpH o6pasosa"'y uopr.ta.,H HX jep;Ha~HHa .no3BOibaBa ce 
Jla ce nojeJUIHH npo113BO..lH a; a.,, a; c,, a, f,, a1 s,, b1 t ; HTJl. He 
yuHcyjy y o6pa3au, 11ero y o6pasau ce ynHury ca~o~o 3611pou11: 
(aaL labJ, (af) HT.a.. H ero sa)(<H 11 3a u6pa30DaK>e s6apona: (w] 
>1 [ff). 

f) Peonauaa.c uop~taAH.Iix je.llHa'illHa npWH ce Ha nai.IHH uallc­
Aen y 'ln. 113. 

g 1 .n~¢nmHTHBHH .ilHpeKqHOHH yr nosH pa11y najy ce y 2. 
OJ1e.'hKY (cry6au 8). Dp11 OBOH aefj>lffiBTHBue Koop..wHaTue pa3-
JlHJ<c .lla611jajy ce H3 upH6llHlKHux orr.y3HMa~ncu nonpa~aKa 3a 
KOOp,!lli!f.STe Tj: 

(ll) 

nocrOjH BapHjaHT3 o6pacua 6p. 10 3.8 paqyHalt>e 1\t.!I.IJIKHO~!. 
Do lj>Op>!)'il8L!3 1i H3'1HHJ ·pa 'lyllalha 083 8apHj3RTii 0)1TOB3pll 
TpllrOHoM. o6pacuy 6p. 10 sa paqyHau,e nOMohy norapHTaMa ca 
TOM pa3.1llii<OM UITO Ce KoecpHJUijeHTH Q II b pa1.1y11ajy He llO 
cjJopMy.,aMa (116.4) Hero no (j)opMy.m.ra: 

k a • - --
Ax • ., 

k . 
IJ= - - -Ay,. .. 

(t2) 

rn:e je 
k _ p"sin n -cos n. 

- 1000 

BpeJ111ocr k y3HMa ce H3 Ta6nHa.e XXVJJ. 



c. 06poeau 6poj 10 aa .P•~yaa~t.e -.:oopp;oRa.u T&'f~l(a oAPe!;e.BJJx 
opece.u,aRou aaa~ ""'" aaope~ . 

npH6J!H>KHe KOOP!UtRate ce pa'!yaajy llO je.llHal!lii{B,I<ia It 
npaSHnBMa '!.!. 108 H 109. C11e ocraJte pal!yliC'Ke onepa.u,Hje spwe 
te no· rope o6jawtbeBQ>t nocrynKy sa K3paKaH>e Koop,D.IlY3T3. 
Tll''l3K3. O,ll.pe~eHI!X KOM6BHOB31{1110 npeteU.3JbeM ~a 1"011( pa3JIIiKOM 
w~o ce jeJJ.H3Q"He rpewaKa nocraD.'bajy ca~>~o 3a yHytaplbe O.llHOCHO 
cno.'hHe npaaue. 

l.JAaH 117 

188 

Ko.il. t aqas:a "oje ce o.npe~yjy npeceua~±.el< uanpc~ ( 4la6p1t~KK ~-=~=­
.ll.ltMH>aUI'I, rpoMo6paHH Ka 3rpa,ll.aMa, 6ayM·c~<rHaJlli nocraoli>CHII ••• •• .,.,.. 
y DCI>HM IUJMCKHM KOMMeKCHM8 HT.ll.) 00 Rp88HIIJ Ce pa'iyHajy ~rt.::A 
KOOp,li.HitOTe CHI'H3-13 KOje ce OH.Il,il npeHOCC HR ueutap. U qmo• 

3a upeuowe~±.e KOop.;IHnata KOje ce apwH Ha ocHosy ene- IlpJlJlor 78 
>SeaaTa aa cooljeu,e CKtlteii'TpH>~HO onalKliHHx npanan.a Ra uermp TNI£ Olilu. 
B3MC!h~H je 7. O,ll.e.'b3!( TpHfOI!O}I. 06pa:;a.ua 6p. 10 R ll. ,POj to · 

Pa")'Hatt.e ce 11pwH OBIIM peli.OM: 

a) 11pso cc pa'!y1m .li:HpeKUIIOUH yrao eKcuellrpHUl!reTa v;. 
Ka,;a cy e•eMeHTH 3a coolj.,Jue Ha ueKtap o.:tpe~eHH HHJmpel<1"HHM 
otepeH>~:M (o. 'U. 73), ~o6uja ce ..lilpeKUHoHJ< yrao et<CUeHTPil'UII· 
Tera no Molly yrJlooa ·{r 11 a; ( CJJ. 6<> ). 

c •. 6S 

b) 01f.ll8 ce pa'lyHajy KOOp.II)IHaTHe paJJJuKe: 

H KOOPAKHate: 

A • ~ 
u.y~ ~ t Sln vc 

a.tc=ecosv! 

Yx -Yc+Ay, 
x. - x, + Ax, . 

(1) 

(2} 

Pa.AII KOHTpOIIe KOOpJll!J13THC p33J!l1Ke T~6a p3'1JU31"H HB 
I(Ba Hai!HHa: 1) noMohy norapH1'8Ma H 2) MawHYOM, nowohy npu·. 
pOAH.liX Bpe.JI.HOCTH TpHrOUOMe'J}lliCKIIX ii>YHKUHje. 

(117} 

r. 
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MI:TIIP'llll• 
IQPAIIfAJM. 
K•IPAIIIAJA 
•IEJY 
TACJAtta 

n1r. o•• .. 
·~· t 

AKo cy ca nentpa onalKaHH npaBUH 6apeM 11a ABe TJ>Hro· 
HOM. T3Qkt, OHA3 je IIOTJle6HO 113 Cp8'1)'.113TIIl< K00j).!llillaT8 UeiiTp3 
II KOOj)JIHJtaTa onalt<aum: T3'13K8 tpa'lJH3Til ,IJ.HpeKUHORe yr .110se. 
npasne onaJ«alie ca uelfTlla TJ>e6a yaerH y TJlHrOKOM. o6pa:.al( 
6p. 5 pa.IJJt lloHxooor opKjeuTHcaH>a noMohy cpa<~yuaTHx JIHpeK­
J{IIORRX yptosa. n oJlYAapau.e noje.~UtHIIX BPc:..lHOCtH. opHjentauH­
onor yr .11a CJI)'JKH sa Koatpollj' ll& nenocpell,Ho lc!SMepen ca neHTJla 
yrno OJI.TOBapa yr11y o;xpeljeHOM ll3 .IJJtpeKQHOI!ftX yr.ooll3 'fllldC 
ce I!CTOllpCMeno nOTBp~yje JI.A cy KOOpJIJ!HRTe CHrHua npaan.1no 
npeuere ua ue11Tap t a•uce. 

y,,an 118 

Y q,, , 103. n q, 4 ual\e.i\eR je CJty 'laj KaJJ;a je noTpe6uo ,,a 
ce Koopllmtare .uejy Ta<laKa Hapasttasajy ncrospe).leHo. 3a nero· 
opeMeno K~J>3RHalhe J<OOpJUiHSTa .ilBejy Ta'laJ<a T4 n Tb C!IY)I(H 
Tj)liTOUOM. 06pa~al.{ 6p. 9. 

l . nplf6J!IOKUe KOOp .llHHate, RpH6.U! lf(lilf ;J.Ifpei<UIIOHM 
yrnOBH K KOecj)JinujeHTII a H ,b (33 TS~KY T.) II C H d (33 TS'IKY 
T~) pa•tyJ<ajy ce nocel5uo 3a cuaJ<y 0.11 .lluejy Ta•IaKa•). Cas ce 
osa pa'lyHa!ha spwe no KCTHM c)>Opl!y.llaMa 11 no I<C1'011f nocrym<y 
¥aO l!IYO H y c.Iy'lajy noce6nor 113pannatt>a KOOP.llHH3Ta noje.ll.lli!Hl< 
T3'/311S. 

2. n octaBJhalhe je,i!Haql!H3 rpeW3K3 33 CfiOJhHe np3Bue l!pWII 
ce aHanorno 11ocrym<y IJ~De.!l.euuM y 'IJI. 1 10 Te npeasa TOMe ose 
be 611nt : 

a) 3a T8'lK)' T0 : 

v1 - f 1 + a1 t.x.+b1t:. y. 

v2 •f;~. +a-t AXa · l bt.~Yu 

f, ~ n, - (<p, .:t. J 80") 

'• = 0. - {'!>, ± !SOO) 

f. = n0 - (•p • .± 18001 

b) 3a ta 'IKY Tb: 
v, - ft• C! i1x~ +d1 t:. J • 

Vu • f11+cu t:.xb+ du t:. )'b 

( l) 

(2) 

{S) 



fi-ni-Icttr± 180") 

fJ( - nu - ('f'u± ISO") · 

fN=n N- ('¥N± l8QO) 

J~.llaa•mue rpemaJ<a ~a yii}'T8pli>e npaBI(e jecy : 
a) 3a raqq r. 

v. ~ a~ Ax. +h6 Ay. +c0 !lx.+d,;Ay1 + Az. + f 1 

(4} 

v,-a,Ax.+b1 Ay. +Az.+f, (5) 

v. - a.A.r0 +b.Ay. +!J.z.+fn 

r)J.e cy: f •• (n.+Z0 • 0 ) -a• -w.-a6 

f, - (n, +Z •.• ) - a1 = w,- a, 

f. - (n.+Z • . 4)-a4 - w.-a •. 

(6) 

Ca6!1pan,eM jcJtna~aua ( 118.5) H .lleJhelbeM je;~.aa'<'I<He J611pa 
ca 6pojeM je.aaaqn•u, .ll06Hja cc; 

0 = ..!!:i __ _[~J .. Ax.+_[£!_ Ax•+ ~ + ~+.\Za+ .Kl_ (7) 
n + l n+l n+l n+l n+l n+l 

O.ay3HM8JheM ose jeP.uaq1111e 0.11 csaKe noje.au11e je.llHft'lllne 
(118.5 1 .llO<iHjajy Ce pe,D.JKOBaHe je.llHa~HRe H3 KOji!X je eJJJtMlt• 
uucnua nonpasKa AZ.: 

v6 =reda6 Ax0 + redb6 o.y. +redc~.!l.r6 + redd0 Ay6 + redf6 

v, - reda, Ax.+ redb,o.y. +redc1 D.x6 + redd, D.y• + rtdf,. (8) 

v.~reiJa. Ax. + rtdb.t.y. + reac.D.,r6 +redd. t.y6 + red f. 

b) 33 T3'<K)' T6. 
Je..a.Ha~une rpeiOaKa 3a ynyrapl!>e npas~<e ca t a'<Ke T,, no­

cTas.Jbajy ce na HCTH l!a'lHH Kao H 3a. npaBI(e ca Ta~Ke 7 •· te 
noCJJe eJJI!MHHIICaKoa nonpanKe AZb ose J'Jtace: · 

v. =red a• Ax a+ nd bb AJ'a .f. red c. Axb + red 04 D.yb + red fa 

v1 ·- red at Ax. + red brt>y. +red cro.x. + red d1 Ay6 +red f1 

[118) 
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1£6 

Tpe6a llM8TH y BH.ty .na npanuy onaJ«aHoM ca T3':1Ke T,; 
Ha· TatU<y T. O)lrosapajy Koe(j>lfllHjeHrn o0 ·H bb, a npanay ona­
IKaKOM ca Ta'lKe T. aa Ta'tKy Ta - Koe!fluwjeHTI! Ca " d •. KOjll 
cy je;J.Ha~rl< ca KOe¢lKuujcHTMMa ob 11 bi. no ancOJJytllOj Bpe.ll!iO· 
CTI!, 3.1111 11111.9 jy CynpOT8K 3H3K Tj . . 

c# =-a. - ab · 

d. ~ -b~. 
(lO} 

3. 1-h je.ana'IHKe rpewaKa, no omurKM · npaB!IJnsMa, o6pa-
3yjy CC HOplda.l~e Je.!I.U3\IHHe: 

[a a] Ll.x. + [ab]Ay. + [ac l Ll.Xb ... [adl Ay0 +[a f) = 0 

[a b) Ll..r. + [bbJLl. Ya +{bc]Ll..r~+ (bd) L\yb + (bf] = 0 

[oc] Ax.+ [bcja y . + {cc]6 Xb+ [cd] D.yb+ (cf]- 0 

(adJ !lxa + (bdj!l Y• + [caj D.xb + [c/d) Ayb +[elf} = 0. 

(11) 

J<oHTpo.•a o6pa30!\3!b3 HOpM3.11HHX je.!I.H8~MH3 BpWII ce 
nOMOhy so 11posa : [as), [bs), [csJ K (ds) Ha HCTK f!3'U!H Kao wro 
je TO 06jaWII>CHO }' 'IJI. 112. · 

4. Pewasaii>C uopwa>HHX je.:s.Ha•UIH3 upuru ce no nocryru..')' 
uace.AeKo:W y 'lA. 89. 

~- flonpaaKC npaBalla paqyHajy cc no jeAHa'lnnat>ta : 

A. T34K3 Ta. 
a) cnO.'Iollll npaBII:M: 

r.llC cy: 

., ='· +lin,_ 

v, = f, + <l.n,_ 

Arl, ~ o, Ax. +h1 b.Ya 

An•- a2 t:vc. + b, b.ya 

611. ~ a ,Ax.+ b.!:J. Y• 

b) Y"yrpaWlbH npasUH: 

v • .• reJf•+ redA 11b 

• 1 .. red f, + rectl:!.n, 

(12) 

(13) 

(14) 



rAe cy: ... . .. ; 

[ t.n] 
red6no • t.nb- ·­

. 11+1 
t.n. • a6 (A-t' • • - lUI>)+ b1> (!;>y. - Ayj}"' . : . . . 

[Cin] 
red6n1 • t.n; --· -

1 
An, • a,L'I-'a 

I!+ 

8 Taqxa r.: 
3) CfiOJLIIK npaBUli 

rAe cy: 

Vf • f1+ Anr 

v,1 ~ fu + 6 nu 

An1 - CJAX6 +d1ilJb 

llnll - c"t.'•+d11.llyb 

.fliiN- CNf.::.Xb + dN f:l}'o 

b) YHytap!bK npaBQK 

r.u_e cy: 

"• = redfa+r ed t>n. 

I'J ~ redfr+ red L'ln1 

(15) 

{16) 

(IT) 

(18) 

red t>n. ~ t:.n. - ~~l .!ln.,;. c. (t.xo- .llx.)+ d. (~}'6 - .fly.) 

(19) 

[118] 
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ills. 

3a " OIITJ'OJlY A8 r:y n onpa!IKe v npaBH~IIO cpnyuue C.li)'JRH 
npo6a: 

[wJ- [ff) - [afjClx; + [bt]~y4 +fcf]t.~b ... [dfjCly~ (20) 

AJ(o ce ona npo6a CJJa>t<e, oa..:r.a ce pa'I}'Bajy nCijluB.HTHBHe 
KOOpJtHHare: 

(21) 

.r• • xb .o+ 6 .xb 

H i\C<flHHHTitB!llt JlMpeKUitoHH )TJ!OBH v. 

6. Kua cy .o1.11 peKoiHOHH yr.1osH cpaqynarH, npHcTyrra ce 
pa<~yHatby pa3AI!Ka u H yno pelje~~>y osHx pas"mKa ca nonpaaKaMa 
v, HaHMe •tapa oiiTll : 

A. Taqo<a T. 
a) CDOJbHH npallUII 

a, • v, - (-,, ± 180•) ~ •, 

a, •v1 - (:p,± 180") ~ •• 

[a] 
red u, •iJb --- = v~ 

•• AI<+ 1 . 

d ·.: . fa] rt u, =- uJ ---
1 

= F1 II+ 

[u) rtdu . .. u.----v. 
· · ··'· 11+ I 

rae cy: 

. ' 

U& - v.+Z •. o- ab 

u, • v, +Z...b .:. a, 

(22} 

(23) 

{24) 



B. Ta'U\a T• 
a) cna.'biiH npaaa:H 

IJ.J • VJ · ('91± 1800)• Vt 

urr-vu-h>u± l80°)• VIt 

UN v.v• (:p.v± 180") • VN 

b) yayTapti>M npaBUII 

r.zr.e cy: 

(u) rtdu.-a.--- -•a N+ I 

red ui ~ ur- _1!1._ - vr 
N+ I 

u. = v.+ Zb~o - a. 

Ut=Vt+Z0. q -llt 

UN=VN+Z •. s- aN. 

(25) 

(26) 

(27) 

Y jeJIHa•mHnwa {118.24) 11 ( 118.27) no,-.: a TPe6a p~3yMf'TII 
onaJteaBC npa~~ue, a 11e xoe$IIII.KjeHTe c. 

7. Cpe.ii,H>a rpemxa npaaaa (onuraHor y n r11pyca) pa'!yHa 
c:e no je.zr.Ha~unR: 

m-±~ 
/1-6 

(28) 

r.a,e je 1J 6pOj CBHX cnOJbHIIX H yii)'TpaDI!bBX npaaaua KOjHM3 cy 
Ta'IKt OD.peljeae. 

8. Kao IDTO je HIIBelleBO y nooten<y osor •tllJBa, ~a UCTO· 
ape Meso 113paBHalbe J(OOPAHHaTa ll.Bejy Ta'!aKa cnyEi TPH.roHOM 
o6pa3au 6p. 9. OoCTOje .:r.aa TKna oaor o6pacua: a) sa pa•ry­
HarLe JIOrapHTNHU8 11 b) sa pa'iyHaH>e M8WMIIOM. 

Cne j>aqyucue oncpao11je Bpwe ce cxaJJ.BO oapeA68}18 qn. 
1 t6. O.llpell6e oaor •r.oaJJa BalKe K 33 ueCJrarall>ll H3Mel)y pa3JIIIT<e 
AMpexuuouHX yrllosa (&- n) H a611pa xoe(jlKDHjeHaTa a H b 
O~ROCHO c H a. flpK ynopeljea.y nonpaBaKa v n paa.D:HKa u Tpeoa 
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ce nplU.plKaBa"m O.'lpe46e 'lll. 114. llpllllm' H 

[118] 
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l.fJJaH 119 

•sPAIBAI\t rbpaBH31Ue KOOp.O:HII3Ta Ta'I3K8 Mpeme BliJJ!UX pel!OBa BpWII 
;:~tN~~~t ce DO IICTIIM npHHUIIOH~Ia .1<30 II H3p811118H,C KOOp)l11113Ta T8'13K3 
MJIO( Haou.MpelKe HHlKIIX p~.aosa ca TOM pa3nHKOM, i11To ce CBK onaJKaHH 

ripaBUII HMajy np~TXO)IHO CBCCTH 118 npojeKUIIOHY paean Tj. 3aMe­
HltTII npaoaMa !<Oje cnajajy npojeKI,mje (cJJHKe) lb~XOBHX KpajtbHX 
Ta'laJ<a. Csolje&c npasa!¥1 ca eJJIInCOM..!I.a Jla paaau opw11 ce no 
o.o:p~Jt6aMa 'IJI. 50 11 -.n. 97. 

AKo ce noce6HHM 113pastlalbet.~ !COOp.liMifara noje.!IIIHHX 
TaqaKa Moll<e y nornyiiOCTII y}lOBO.'hHTK YCJIOI!HIIa 3a npasH..,HO 
o.o:pe~Ksau,e HaDeJ~eftHt.l y •M. 14, OH.o:a ce KOOPAHHare nojeAH· 
1111x n•1aKa 113pasaa11ajy noce611o. McliJTIIM, aKo ce ntcDIIM 
H3'1HIIOM llapa9HaH>a He 6Jt Mor.,o y.o:unoJJ>HTH noMeay·riiM ycno­
llHMa, OH]l.3 ce MCToRp~Ml!HO Hlpasnanajy KOOp.O:HHare rpyne 
T3'18K8, K80 WTO je TO 118.6e,1e!lo y <JJI. 103 T8'1. 4. TaKBJ rpyny 
Mary caqltlb3D3TH Jllle H BHWe T3'13K3, 

L!JiaH· 120 

H3paunalbe KOOp.llHHaTa no je.llHBHJt Ta'laKa )lpc~~<.e DHwHx 
pe.l(Oil3 BpWH Ce y TpHroHOM. Oupacuy 6p. 33. 

DpuJtur 74 npH H3paRHaH.y Tpe6a ce npllltpll<anaTH ».OJJe naneJtenor 
nocTynKa. · ·, . . : 

1. flpH6MiiKIIe KOOp.llHHaTe ce pa"<lyHajy y 1 O)le.'hKY o6pacua 

1.,A .. AII>< 113 HCTH Ha'IHH 1<30 IUTO ce pa<!)lll3jy II 33 raqKe MpelKe HHlKHX 
KfliP410fATA pe.llOBa fn. '1:1. J08). · · 
;:~~~;,.m. · 2. npH6.1111lKKII .JIMpeKUIIOIIH )it.~ODH n OJli!OCIIO 6 (o. 'ln. 116) 
MOlt. mAIAq pa>iynajy ce y 2 Oll.eJbKY Jl 'TO: . 
iP.~. 

:., 

113 0,"111 y Mpeli<H 2 pCJl8 :JOrapHT. T36JIIIU3M8 C8 7 Jv.CCT8 
~~ O,"l " • 8 ,. . , 6 , 

3. Koe4j)nTllljCRTH an. b pa<~ynajy ce no (jlop.MyJJai>Sa (116.9) 
JJorapHT3111CJ(Hll ra6.111uaMa ra 4 r.~ecr.a. BpojTie BpeJll!OCTII OJlHX 
Koe4j)JIUHjeHara o)lpe~y jy ce.: 

ua 0,01 y Mpel!CH 2 pe.Aa; 

• 0,1 ... " 3 " 
npH ynopeiJeit..y pa3.~1tJ<e .liHpcKQHOHHx yrJioaa (3 -n) ca 

36Hpo111 Koecjl.nUHjenara (a I· b) HecnaraH>e necMe H3IIOCHTH 1mwe 
0;{ 3 jeJtHHHUe l!OCllCJIH.er .llCUIIM3JJHOr MeCT3. 

· 4. llonpaBKe w · " u . aa cso!Jelbe upasaua 11 ,ny.)KHHa ca 
e,1HDCOHJl3 113 paDaH pa'lyHa jy ce H I<OinpO.IIIlWY Y 3 O,!leJbKY 
o6p3CU3 DO. 0)lpe!l03M3 IIJI. 50 II 97. npH OllOM ype6a 1<><31"11 y 
BHJ!Y JJ.a ce npH onoM pa .. ynaii>Y ca T6 oa11a<~asajy .lUlTe" yaq~ee 
a ca Ta - ,ra•!Ka 'iHje ce I<OOpJtKHarc rpall!c. 

5. Ka,~::a cy nonpa.BKC w cpa•JyHaTe npHcryna ce cuOIJeH>y 
npa11aua ca eJmncOHliB "a pasaK. Y o6pacuy !)p. 33 ycnojeHe cy 
osnaKe: 

A. - npasau reo.llettlce JJIIIIHje lfa e.tllllcOHJI.Y onaJKaH ca 
.)laTe" T3'11Ce !Ia T3'iJ<Y 'llljC· Ce J<OOp,'IIIHJITC Tpal!Ce 
( cnon,uH npanau); 



A. - -npaaau reoAt-rcKe JJKliRje Ita eJIHJJCOH.!IY on3 lKSH ca 
T11~Ke 'lHje ce J<OopAHH8Te TpaJKe- Ba .;s.zry•. TaQKY 
IYR}'l'3plbl! opanau); 

a, - · cB&esK Ha paRall npa11au .4,: 

a11 - ., ,. "' "' Au. 

CnolhHJi npaBLUI yaHMajy cc 113 TpHrOJJO.M. o6paC!IS cSp. r. 
1<30 J)eh Opi!jeHTIIC8HH npauu,H q>, .Te npewa tOMe, y O)liiOCY Ha 
cnOJ.b"e npa11u.,, Tpe6a no)l. A, puyMeTH opHjel<THcaHe npaaue. 

CII~).(~HH cnoJbHH npaouH a. JX06l!jajy · ce · O.!iY311111&H>eM o.n: 
npauaua A, O.!iHOcHo '!' nonpaoaKa w~ Tj. 

. . 
a, - q>- Uib-

Yn~"TapJbe npanue Au, pa.'UI II>JiXOBor_ynopel)eJba ca ;J.HpcK­
IliiOHifM y r.nOI!I!Ma n, Tpe6a npeTXOAIIO oplijCHTIIC3T!I. n pHO','JHlKIIII 
opujtRTaUHollli yraB ·o, O.!ipc~yje: ce Kao pa3.mma H3>~e~y jeJXHor 
0)1. CDC.IlCHhX COOJhliHX npauaua a, ( llpOMelhCIIOf 33 ± 1800) II YHY· 
Japlber npaBI.la onal!<anor Ha JlOTH""Y Ta~KY Tj. · 

00 - (a, .± 180°) - A,. (2) 

£1pu6JJH>!<HH opujea<al.li!OHII.: yrao .!IO.!l.aje ce ynyTap!i>H!" 
llpaBUH.Y.a A., Te Ce 0.1peljyjy Dj)HM.HJ!UiO opHjeHTIICaiiH np&Ril,ll 
(A.+00). CncAc•m yayntplbu npaBil.ll a,;no6ujajy ce oeya1rwa~~>cM 
0.11 oonx npasarta noupa~:~aKa lifo Tj. · 

. . . 
a. - (A.+O.l - w •. · (3) 

Coo~c~+>e npaaaua llPlU" ce y 4 ci.lleli>KJ. 

6. Cse,u;eHH 11 opl!jeHrncaKH npa~<UH a. OJJ.HOCHO a, ynope· 
ljyjy ce (y 2 O,llC.'hK}') ca npn(i.UUKHH>t .!I.HpeKII.HOHitM y r.aOBI1143 
n T;. pa~yHajy ce pa3JJI!Ke: 

r. :.. n_- a.-

r. ·- il- (a, ± 180"). 
(4) 

Ooe pa3JJuKe jccy ancO·lYTHH 'L'I3l!Oil11 jcDJi&'l!IHa rpewaKa 
3a cno:une " yHy<aplhe npaaue. 

3a KORTpOJJY Jia· Cy anCoJJytHH 'ln!HODI! T3'1HO OJipeljenH 
11 .n:a cy nonpaAKe w raqHO ;J.OaaTe np3•tUIMl! .4, 11 (Au+00l 
c.ly)Ke .tJ npooe··, lwjc ce cacroje y c.1e.11.el\eM: 

KaJlR ce cpa•JyHajy oenwmHc ·-

~.-(a+ b)+(n- a.) 

G, ~ (a+b)+ [n · · (a,.± 180)} 
(5) 

Oll)la Mopa 6nnr: 

A.+00 - <> + ilf.- 11. 

A,= (S± 180°) + w~- ~ •. 
(6) 

(120] 
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YrJJoBHe sp~P.Rocra npasaua (Au+00) H A, O.llpe~eHe no 
ljJOpMyJJaM3 (120.6) Mary ce p33JlUKOBaTH OJl BpeJtltOCTII UCTHX 
npaaaqa y 4 OJll!lhKJ ca!tO aa aec.1ara11>e KOHCTaTODal!o npu 
ynopeljHBaH>y pa3.rntKe ,Jl,llpeKuHouux yrJloaa {II- n) ca s611pou 
KoecpH~jeaara (a+ b). 

7. nocraBJb31bl! jeJIH3'1HI!3 rpCW3K3 H o6p830B31bl! 113 OBHX 
110pM3.1111UX jeJIJI3'11UI3 BpWH ce y 5 Olii!JDKY no DOC'l}'nKy BaBI!· 

.D.I!.KOlll y q,1. 110-112, ca roM pa3JIBKOM wro ce 6poJue ape.n­
HOCTH 3DCO.'IY1HRX qJiaHOB3 senocpe.IUIO Y3HM3jy 113 2 O.ll.eJbKa. 

8. HopManHe je;J.Ha~HSe pewaaajy ce no 1!3'11fltY o6jamlbe­
HOM y 'IJI. 89. 

9. nonpasKe npaea~a r pa'lyHajy ce no jeAHa'IHHaua (I 14.1) 
H ( 114.3). 3a KOHTpOJI)' T3'1HOCTII p3'1YH31bll CJJYli!H npo6a: 

[vu)-[pal]~+[pbfl.6.f+[pff). (7) 
Axo ce on npo6a cnaa;e pa<tyKajy ce Ae<)IKKKTIIBHe KOop­

AHKaTe H .~~:e<jiHHHTHBHH AIIPI!KllHOBH yrJJOBH v. 
10. ,llKpi!KUHOHII yrJJOBif 0 npoji!KQKj3 reO,lli!TCKHX JIHUHja 

Y p3811B .ll06Hjajy C:e H::l ,II.HpeKQHOHHX JI".IIO!Ia Y AO.llal!albi!M 
O.llroBapajyhKx nonpasaJ<a w, H3Hr.te: 

ab b b 
.-v0 +Wa 

(8) 

JlorapHTMII .D.Jl!QIH3 reo,AtrCKIU( JIHKHja S ,A06~tjajy Ce H3 
norapHra.Ma npaaa d OJlJ3MM31bi!M nonpaBaKa u Tj. 

logs -log d- u: (9) 

OsaKa o.npe~e!IH norapHTWH crpaHa s Mopajy ce .IIOIITpO· 
JJMC3TII DYTetd p3~J1!81h8 CTp8118 no CliH)'CHOj TeDpCYH (7 O.AC1b3K). 
npH OBOM pa'lyl!alby yrJlOBI! Jpoyr JIOB3 rpe6a o6p330B3TH H::J 
JI.C.j>HHHTIIBHHX JUipeKUHOBHX yrnosa 0. 36Hp TSKO o6p330B3JIHX 
Jr!lOBS J TpoyrJJy )I(Opa 113HOCitTH lSO"+e. flpe paqyl!alba CTp3H3 
Tpe6a yrJJOIIe C1d3H.IITH 33 1/, e:'. JlorapHTMH CTp3118 Cp3'lJH3TH 
nO CIIHYCHOj reopeMH MOpajy OJI;rOBapaTil JlOI"8pliTbtHMa C'l'p3113 
cpa~yHaTHM H3 K00p.!liiii3Ta KpajtbHX T3'13Ka OliHOCKO DO cpop­
~IJ.IIH (120.9). PalJIHI<a He CMe P3HOCIITH 1111we 0.11 8 jeliiiHHli.C 
noCJJe.t~lber Mecra .~orapKrua. 

11. nope.t~ cperuue rpewKe npaaua m H rpewaKa no 
KOOPAHHaTIIHM ocar.ta M1 11 Mx cpa'lyHaTMM no <jlopMyJJaMa (115.1) 
-(115.3) npenopy'iyje ce .113 ce cpa'lyKajy (y 8 O.lle.'bKY} Be.IIHKa 
u Ma . .u nOJI}'oca cpe.~~:H>e eJIHDCe rpeu•aKa. 

OBe ce no.JI}'oce pa11yHajy no .j>opr.~yJiaMa: 

a) AKa ie [ao} >[bill 

(10) 



b) AKo jc (aa]<(bh) 
m 

A = .;jb6j ·KA 

B ~ _ '.'!._ ·KFI 
v'!bb) . 

Be.m'<IIHe KA H K11 yauMajy cc H3 Ta6;mne 
apryueuTe Ct. H ~ xojn ce O.D.pel)yjy Kao K0•1lt'IHHllH: 

a) Atco je [aa]> [bb], OK;Ja jc : 

« = f~l. '=~) 
(aa) ' I> r aa] 

b) AKo je (ao) < [bbj, on.D.a je: 

faa) (ab] 
ct - [(lbj ; J- (bbj• 

(II) 

XXVJII ~a 

H3Mtl)y r p ewan My " Mx H nOJ!yoca A 11 8 nocrojR OJUIOC 

(1 2) 

J<Ojll c.nyaCH aa JCOHTpOJIY T3'1110CTII p9ll}'ll31h3. 
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3a TD'IKe KOje rtptma){ajy ll!pemlf llHW)IX pe]!oua, seJJHKa 
nO-'Iyoca A cpe.~~.Ji>e em~nce rpewaKll He cMe 61rrH 11elia 011. 20 em. 

Y npllJJOry 7S .aar je npuuep H3paaHalba KOOPAHI!aTa je.ntte npoM•· 73 
ra•tKe 3 pC/Ia y TpHrouoM. o6pacuy 6p. 33 paapa~eHOII :~a pa'ly-
uat~>e MawHIIOM. C~>e cc paqyHc.Ke onepaquje npwe na }JCTH Ha'IHH 
Kao " y CJIY'~ajy pa'!yHaH>a noMohy norapi'ITQ~fa ca TOM pa3~HKOM 
wto cc Koec:jllltO<jeu~J< a u b pa'lyuajy no ljlopxynaMa ( I 16.12), 
a uonpaKe sa JX'"YKDJiiY .ii.YJK:HRa no tjlop .. yna .. a (51.5) " (51.6). 

4naH 121 

3a IICTORpe,.euo H3paaualhe KOop,'\I!HaTa rpync rat~a Kn Mpt JKe 1, 111, .... 1111 
BllWitX pe40B3 cnyll<e TpHfOHOM. 06p3Cil.H (5p. 331

, 33", 1\3' UT,I., =:=fA 
r]te I<HJJ-eKCI< 2, 3, ·i I<T)!. 03H3'18BSjy 6jlOj TaQAKa y r pynu. mol TA'IAIIk 

Cac pa•tyucKe onepauuje notte6 o.n pa•syHal'ba np~6null<ttttx: UpJlJior 11 
J(OopiU!HaTn ua .ao nocTen.uatt>a JeJtuaqgga rpew.:u<a apu1e ce 11a 
HCTK H3qHII K30 H npH ii3p"l:SH3H>)" K00p.'lHH8Ta no}Cl~HHKX T3~3Kfl l~~~~ 
11 1<80 llJTO je ro nase.aeuo y npen oJU!OM ttJzauy. ttrA. 

l n pu flOCT3SJb31bY jeAHa•mua tpWJSKa rpe6a l!l!3TH y 
BI!.IIY ;J.a 3~ .no.11e uase.a.eHe npaRue jell.RattnHe rpewaKa rJzace: 

a) 3a npanau onmKaK ca Tpal!(eue Tn qKe T, Ha TpaJt<eHy 
T8'1KY T,: 

v, • a0 .:u·1 + b, ~ p, .-.c, !>.~, + d, ll y2 + l!.z, + f, ( I) 

{P.. j t il.H. (1 t8.5)); HO, IIOWTO CJ KOeqlliUI'IjCHTK a I! b j~jlM<JKK 
00 ~IICOJiyl"IIOj tlp t;.!!_IIOCTiol C~ I<Oe!jJHQI<j~>IIHLia C 1'1 d H p:i3-~l'l · 
Kyjy ca ca><o npea:l HauHMa (c. jc,'t (118.10)}. TO ce ropu.<~ jc..~ua­
'lll88 uol!;e ~aMeiii!Tif cne.td>OM: 

(2) 

(t21J 
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b) 3a upasao: onalKaH ca. tpa>KCHC Ta'IKe T, Ha Aary Ta'IKY T,: 

V,- a,~,-1- b,lly, + llz, +f, (3) 

jep cy y oso~o~ c.,yt~ajy nonpasKe ll~, H ::.y, jeAHaKe t<y.nc 
c) 3a upasa~ ona!Kall ca ..1are ta'l~e T, .113 tpa.lKeHy Ta'IKY T, 

v, ~c, ax,+ d, Ay,+.1z, .:,.t, = 

= -a.llx,-b,lly, • .::.r,+f,- (4) 

= a,llx, +b, ll v,+ Ar, + f 2• 

Y onoj je.aHa~IIHH no!l. .1z, rpe6a pa3}'llt:nt nonpaB~>J' 33 
.cpC!lH>H opHjeuratU<OHH yrao• ua .l(aToj ra'lom 1'1• 

d) 3a npanaA ca ll.arc ra'I~<C T, ita nary ra'!I<Y T,: 

V, = Az, +f, (5) 

Y osoj je)IH3'1HH~< raKOije no.!l t.z, ;pe6a paayM.,TM nonpanKy 
3Q .. cpe,n.H>M opHjeuraw<oHH yrao•. 

3a CllaKH npasa~ onalKaH y ll.OTH'IHOj ;~~peJKII, CeM npana11a 
C8 JlUTHX 113 /\aTe T3'1Ke, rpe6a DOC'f3AilTM je.llli8'1BUJ rpeWaKa H TO: 

a) 3a n paiiJlC 113Me~y TpUlltCllllll. T3'18K3 npeMa ]C.!IIl3'1HHH 
(121.2); 

b) 3a upasne 113MeiJY rpa>Kemu: 11 .a.ai'KX ra'laKa npeMa 
jeA!IU 411118Mll (121.3) H (121 /t). 

nocTaB-'beHe je;.Ha~""c rpeWDKa yul'!cyjy ce y ra6.n11uy 
(s. 11p11.10r fi). Y OBoj r a6nKuH nonpaDiie 3a KOOp;tiiKare rpa­
.ll!eUMX T3'18Ka 03H8'13uajy CC 6poj CBHM3, R3111ote : 

a) 3a npsy rpa>KeKy Tn'lt<y: t.~ - J; .:ly = 2; 
b) , .l(pyry , , : !lx= 3; .!ly =- 4 liT~-. 

a I\Oe$11llllielfTII KO.D. nonpa8llKa sa ~eoop.»<Hare 01R8'<asajy ce 
ca a. b, c, d • .• • Tj. 

a) 33 npsy rpn>t<euy ra"~<Y: o, b; 
b ) , llj)}'f)' , • : C, d HT,ll •• 

Vh TaKO llOCTDUJbeHIIX je,,HaqHIJ8 rpellt8Ka C3CTQS.1>8jy ce, 
no npamu11ua Schre!ber-a, .ceeneKe jc.a.naqmle rpewaKa". 

2. Je.a.ua>~HHe rpewa,.;a cae.o.e11e noMohy Schreiber-ovlh 
4JKKTI<SHMX telKHHa cacraa.'blljy ce lf3 pa3.o,ora ywreJJe y 6poiy 
pn~yucKHX onepaut•ia npl! ,~talbeM pa~yH al bY-

l1cflliTHBafbeM 1e yt!!tpl)eHo, ~a ce osa yuJTC.!la OJJ.HOCH caMO 
11a c.ny•1aj HcroapeMeuor H3pasua~~>a KOOP..lHHara rpyue 0.11 qerKplt 
II fiHme T3'13Ka, npe>!a TOMe 3il IICTOOpeMeaO 11lp38118K.e KOOp­
.l(lll!ara 2 11n11 3 Ta'!ict sa lKe Ollpe,!\6e ~JI- 118 osor npasH-1UIIK8. 

np8AI1.13 S<;brelber-a cy C-1Cll.f:ha: · 
J7pso apasa.1o. /IKo je ca ta•uce T, ou~>Kal! npa11au 6p. 1 

T. T . I ! 
ua T~'II'Y ,, a ca yaqKe • onal!<all JC npasa~ • 71---+--+---'>;-;,• 
6p. 2 1<~ Ta~KY T,. te npeMn ToMe aKO cy Ta~Ke T, 11 T, ne3aHe 
o6oc;pamlw onalHBlbeM, olt.lla cs~.ll.el!a je..lHa~KHa r,1atH: 

l 
(1)+(2) - 0 ca rei!!IIROM ·2 

r.:te noll. (J) H (2) 1pc6a pa3y~o~e'l'H jei~HaQHHC rpcwaKa nocTan· 
.Mill'. :u1 npas1.1e non 6pojes~U~a 1 If 2. 



Me~yrRM, aKo je ra'IKa T1 Jiara ra<~Ka 11 ca oae JIDTeraqKe ona­
)IGlHa je e&MO jeJi.lla Tpa>Keaa •. ---'1'--- - --- ·<----o 

TJ (.llu) T1 f'P•:II'.) 
Ta'iKa (.llpyre rpaJKeae Ta•n<e HKCY ona>Kafle ), OHJ\a ce npi\O 
npaauJTo Melba. Y osow CJJ}"•ajy Clle.OleHa je.~~aa<~HI!a je : 

1 
(1)+2(2) -0 ca r ellills ov 6. 

/lpyui upaBrrAo. AKo ~ ca 1'3'1Ke T, onallfaH jeAHOCTpaR 
1 · T . 6 • o-. - - -•--................... .. 0 npaoau 11a Tall"" oan ce !J..O H)a Tt Tt .._., ~' 

je.!!Ha~KHa : 
(1) · 0 ca reJKl!IIO>t 1. 

Meljynu1, aKo je T, ,21;ara TB'IKO. ca KOje je onall{aK cawo 
I . . •--" · -.- - ...... .................. o JeJIBII Je..ti!OCTpan npaaau ua 

TJ •AI'l S} T! ,'tp~•Xa) 
TP3JI{eJIY '"""Y 71 ('-pyre Tpal!<eRe T3'lKe ~Mcy OD3JI{ai!e), 011,21;a 
cc .n.pyro npaui!Jio Metba 11 ca~;leHa je;llla'!Rna rnacn : 

{1) = 0 Ca TemliHOM 

Tpehe QpaBIJJ(O. Cew caeaeRux je.znra'<IiHa oopa3oaasllX no 
1 u 2 npamwy; csaKa cniii!Wl ca n npanaua ,21;aje jC,D;IIO.'IRHY: 

t 
(1} ~(2);. .... +(n)•O C3 T'C)l;HtJOIII - ... 

n 

npnM eu.yjybi! OBO npa8JU!O Ua jCJUla<rlllle DOCTaiiiOCHe 33 
npaaue ona>Kaae. ca .n.al'ax Taqat<a, yseK cc rap~rnocraBJba pa 
nope,D; npasaua ona)l(aHH.t Ha 7paH!eue Ta'<o:e nocroj11 jow caMO 
jeMH npanau ona>Kan Ha Jl3TY Ta'lKy. OjieMa TOMe 3A .Jl3Te• Ta'lKe 
6poj npa.sa~ta n o,npeiJYje ce oBAKO: 

aKo je onal!<allo 2 TpaAteue Ta'!Ke, 011~a je n ~ 3; 
" .. 3 " " • , n•4; 
Jill • 4 , ,. • It• 5; 

liT A. 

Ho, aJ<o je ca .1\a·re• Ta'IKe onaJKaR cawo je»,a11 npasaJt tta 
TpalKCHY Ta'll<y, OlU.a -rpebe npaBHJJO omua. 

Kao ml'b ce KS Iipe.lllbHX npaa11.,a BH~, j~uMa ce 3B TeJKHHY 
cnOJbHer npasua lf, a S'l reli<uny YfiYTpaW!ber 1, JIOK je KOJl 
o6R'!HOr Ha'lHHa u3pasHaH>a TeJKI!Ha cnolbser 11 YHY'JipH>er npaaq:a 
i!Cta OJIHOCHO I. ITp!!McH>yjybll qac jcAaH qac .npyr1111a•mn 113paa . 
ua~t>a !Ia pa3ue rpyl'le Ta~axa jCAJ<e acre wptJo<e, reopHCKK rd•I· 
uocr paqyHaJba HHje ncra. AJ<o 6MCIIIO 'I'Cli<Hae cnoibnMx npasaua 
T<!OpHCKil O)lpet,HSMH, MOpa:lll 6Hti>IO t eM tpeJUbC rpewxe Op!!jCH· 
TallJIOMOr yr na J3CTH y o<S3up n CPeJllbY rpemKy MepeKor 11pasua 
jcp ce cno;~:>HH npanau Jt06Hja 113 a6upa opujeHTar{IIOuor yrJJa 
cTanH!IC 11 onalKa11or npBBJ\3. Oso 61'1 npesuwe KOhiDJJll'KOU<MO 
C8h!O paqyualhC a npaKTHllHO y CMHCJ!y Ta'HIOCTH TOTOI\0 IIHWTa 
ce He OH )lU611.10 jcp je nyTetot IICOHTit8atua, pa•tyHajyt!H jCJliiY 
HCTY rpyny Ta'laKa 11a je.!laH i! ua ..lpyrH Ha•mM, JTBp~cuo Jia je 
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b) 3a npal)al.l onall<atl ca TpalKene Ta'iKe T, ><a .!l:a-ry Ta"KY T,: 
V, -a, ax,+ o, C.y, + .<l.z, + f, (3) 

jep cy y OBOM c,,y<mjy nonpaHKe .1.r, KAy, je.11uaKe RY•lH. 
c) 3a npasau ona>Kau ca ;(aTe Ta•IJ<e T, .11a l pa>KCHY Ta~t'Y T, 

V0 ~c, C.x, -1- d, C.y1 +LU, ..;. t, -
(4) 

=a, tl.x, + b, C. y2 + c.z, + {2• 

Y osoj jCJ~uaqJ!UH 110.11 LU, rpe6n palywe-rn nonpasKy 3Z 
.cpeJI.H,H opujeuTaUHOHH yrao• Ha ;J.aToj TS'<KK T,. 

d) 3a npaeau ca .o.aTe Ta'iue T, if a JJ.aty TQ'iKY r. : 
(5) 

Y oaoj j e.aHa'iHHII r aKol;e nul{ llz, Tpe6a paay~te-rH nonpanKy 
3a ,.cpe}l.H>H OpJ!jeHT3UHOHK yrao'. 

3a CB3KII npanaU QJ1aJI(3H y JlOTH'!lrOj MpeJKII, CCIII npanaua 
C3 A aTI<X H3 .118Te T3'll<e, Tpe6a 110CT3BKTII j~;J:H3'iii11Y rpemaKa II TO: 

a) 3a npaeue H3Me~y 1pamem1x n••aKa npcMa je..:llla'iiiHH 
(121.2) ; 

b) 3a npaoue Jl3weljy Tpa}l(eaHx u )l.aTHX T<l'I<!Ka npeMa 
jC..lH3~HIJ3M3 (12 \.3) H (121.4}. 

11ocnnlbeue jeilli0'iHne rpcwaKa ynacyjy ce y ra6J>Hny 
(a. npH.oor 7i ). Y onoj Ta6Jti!UII nonpasKe 3a KOOp.!Uillare rpa­
JKeJ!Hlt Ta'laKa 03Ha'!:IAAjy ce 6pojeBl!Ma, aauMe: 

a) 33 npsy rpaJKeKy rnqs.:y: C.<- 1; ily = 2; 
b) , APyry , , : <l..r ~3; L>y~ 4 HT.!I.., 

a J<ot<l>llllllicHnr KO;( nonpaaaxa :>a Koop.auaar e OlHa'<asajy ce 
ca a, b, c, d .• .. rj. 

a) 3a np11y rpa>KeHy ra4l<Y: a, b; 
b) • .npyry • • : c, d Kr.n. 

H~ 1aKO n OCTaBJbCJUI.X je.lluaqHHa rpemaJ<a caCTaB.'bajy ce, 
no npaeH:•ID.ra Schreibcr-a, . clleAeNe jW!a<lRHe rperuaKa•. 

2. JeJlHa'l.uue rpewaKa csel!eHe noMohy Scbreiber-ovlh 
<jlHKTHBHHX Te)Kl{Ha cacras11>8jy ce H3 paMora yWTene y 6pojy 
pa'<y iiCKHX octcpal.luja npa Jl.8JbCM pa11yaau .. y. 

HcnurJ<B9JbeM je yrnpiJCHO, Aa ce oea ymTep.a O.llHOCH caMO 
aa CJ>yqaj I!CT'OopeMeuor i!3panHa•t.a KOOPJIKHaTa rpync o.a ~erHplf 
H DHWC Ta'I31UI, fi;>Wll TOMC 3a HCTOBpeueao 1!3p8BH81be KOOp· 
p;HHaTa 2 R•111 3 ra11ice eaJKe 04pe.2!.6e 11n. 118 ouor npaBIUHHKa. 

flpanu.>Ja Schreiber-a cy CJle.o.eha: 
flpeo upaou.M. A><o je ca Ta'<t<e T, onaJKaH npauau 6p. 1 

Ha Ta'IK)' T., a ca rd4KC T, onaJ!<aa je 11pasan • ,.; 2r;• 
6p. 2 Ha 1·aqRy T,. TC. npe>~a lo~><e aKo cy TB'IKe T, 1< T, ue3aHe 
o6ocrpauHM onaJKalbeM, OHJla cnell.e!fa jeAHS'IUIIa r.>~acK: 

l (1) + (2) - () ca TCJKHnOio1 2 
r;J.e I<O!l. (I) K (2) Tpc6a pa3yMeTH je!l.HB'IInte rpewai<a nocTaB· 
.'belle 33 np<IBIIC no JJ. 6pojeSH'Ia 1 H 2. 



Mef)yr HM, axo je Tacrxa T1 Jl8Ta ra'lKa 11 ca oee .u.a-re raeu<e oua-
maH.1 je ca111o je;~.aa rpalKena • ' -> o 

T t (aa.u) T:l: (t,.-.) 
'Ta~Ka (.apyre rp=eae ra«xe HKCY ona>Kaae), OII.U ce npno 
!ip3BHJIO Mt:H>a. ){ OBOX CJiycrajy Cile.ll€Ha jeAH3'llfH3 je: 

1 
(1}+2(2) - 0 c.t 1'€ltOUIO>I 6· 

/Zpyzd fipa8U..W. AK6 je ca T3QJ<€ r, ona>KaH jeJlHOCrpaH 
Oy1 

1 
J ·- - ·--···-- - ··'t',o npasau 118 Ya•ncy 72, OH)(a ce Ji0611ja 

jeAJf8'iHH8 : 
(1) -. 0 C3 TCJI(HJIO)f J. 

Me~yTIIM, 81\0 jc T, .ll3T3 T3~Ka CP ICOjC j e Oll3W.Bil CAMO 
1 J . • - -· - .......................... o CJ(3H J€~Jocrp8.1l npaBaU na 

T1 tAU &) )': oTPlWt'ka) 

'IpaM<eHy 13~f<Y T, (;!.p.)lre l p3li(Cl!€ Ta'lll€ RHcy 0 fl3}1(3fle), OH.D.a 
ce )lpyro upasttJIO Men,a H c~e.D;eua jc~~:aa•mHa r!lacu: 

(1) - 0 
I 

ca re>Kifn0.\1 2 . 

Tpef.e apaauJto. CeJJ cse.!lC>lllX jeJ.J<a~~<Ha o6pa30II3HHJ< no 
H 2 npan~<,,y, cear<a CTaHI!I.\a ca n npaual.\3 .aajc je.l(aa•uwy : 

(1)-t-(2)+ .... +(n) =O ca r eli<HKOM _ _!. 
/l 

flpHweH.yjyha oao npaBJ<-'0 aa jeAH3'lHl!e nocras.'b~He 38 
1'-pasqe ona)l(aHe. ca P:a'J'HX Ta'lat<a, ylleK ce npcrnocTaB.Iba JlB 
nope.~~. npaanua onalf<auRx ua Tpa>~~eHe ra~Kc nocrojll jow caMo 
j e,l\811 np3J)31\ OOWK3H K3 .1131)' TaqKy. flpeMa TOMe 33 • .llare• TSQ!{e 
6poj npaRal.\a n OJlpc~yje ce onaxo : 

axo je onal«<lno 2 Tp3)Kene TliQKe, OR.Itll je n = 3; 
,. • .. 3 " .. " nc4 ; 

• • 4 • 
IIT.l\. 

Ho, a~<o je ca • .ltllrc• ra~ke onall<aH c~1.1o .je;~;al! npaaau na 
-rpax<eHy Ta>tKy, OHJta rpel;e npaBa•10 ornalJ.a, 

Kao w~ ce u~ upe.ll.II>RX npasilJI:i BH.lUt, 13HM3 ce sa TC)KI!HY 
cnOibHtt npa.m1a '!. a 3a rell<tul)' YRYTPaw~~>er I, .llOIC je· KOll 
o6aqnor ~a~1ma 1!3paRuaH>a reli<Hna cnoJbKer H y~<yrap~~>er npasua 
HCT3 O.IUIOCHO 1. flpHMeJbyjyi;H '13C je,!\311 qac .llpyrH Ha•llnf U3p3ll · 
uau.a 3a ptr.me rpyne Ta•taKa j e.D.IIe acre wpeJKe, -reupucKH raq­
uocr paqyHau.a "" je aCTa. AJ<o 6»CMO Te.lKBHe cnO.'bHHX npasaua 
TeOpHC!Ui OllpClJHB3J!H, M0p3 Jiil 6HCMO CCM cpe.!!,H>e r pewKe opujeJI­
TallliOHOI' y r11a y3ern y o63np 11 cpe!UI>y rpeiDJ<Y ~tepeHor npaRI.\3 
jcp ce CJIO.'bi!H npasaQ .[\06llja H3 36Hpa OpHjeHTaUHOHOl' yrna 
cTaiU!I.\e " Ollali<anor upasua. Oao GH npeBHIUC KOMnJI'III(OaaliO 
ta~>~o )}3'1JH3n,e a npaKntlfliO y CMH~Y ra~·~OCTit roroso li"wra 
ce ue 611 ;1.06Mo jep je nyreM Hcn~trHaaH>a, paqyHajyhH juuy 
licry rpyny raqa~a aa je.11an " Ha JIPYI'Il H3QUH, yTBp~eJm Aa je 

196 

l iW· OlP. J,. 
.aw SA. aMUI 
TA'W<A 

(121] 13' 



196 

p33.11Ml<3 ICOOpllKH3Ta T0-1i!KO ll!aJI3 (3- 4 em.) )1.3 ce npal<TH'lHO 
r.tol!Ce aaacMapllrll. Ce.c rora sa opttjeuTa!IHOtm yrao npellsMljeno 
je JIB ce wopa OJtpeJJ.HTll H3 uajM3tbe rpu J.JOJiaTKa a no:~<e.'b!IO 
j e wro RHWe; npeMa TOMe Teli<Mlla opHjean •caHor (cno.'»n,er) 
npaona npH<i.ltlfJKIIO je jellJis1<a I (0,7o sa TPH Ta'll<e, 0,80 aa qe-m pw 
TaqKe KTJI.). Y3e.tUIIM aanpe.ll aaoueao y o6a11p liMB ce I<OJJ. 
o6wn1or H3'<HHa K3pasHafba, a y li».••Y ynpowllaaatba pa•tyHa lba, 
ysllMaTH Hera Teli<Hna H 33 tnO.'bH~ H aa yuyrpawt~e npasue 
QOW70 ce Dp3KTH'IHO K00pJJ.IIHa7C Ta'l3f<8 Ao0Hjajy CKOp O HCTe. 

CBt,~~ene je.n.aa~I!He yn~tcyjy ce y r a6JTRny. PalUI JJaKwer 
o6pa3oeaK>a HOpua-'II!JJX j eJJ;na'<HHa uorpeCiuo je caeJI.eHe jeasa­
'IHHe YRIICHD3 TII peJl:OM npeMa Te>K HB3>13 Tj. llpBO ylti!C3TII CBe 
jcmta'IHHe I(Ojc HMajy reJI<HHY 'j., OH,!la cae je;tora•mne ca TCJICH-

I!Or.l I, sanm cae jeJJ.II~~ ~~ue ca Te)f(HUOM ~ HTJJ., (n. npunor 71). 

3. npn o6pa90&albJ IIOPli3JlHHX jeJU!a<f~Ha npenopyqyje ce 
11ooe oojawH>eHH nocryuaK. 

j]p8Aor 72 3a coe jeJlHa·I~He Koje 111<1ajy 11cry Te)l<HHY tpeGa o6pa3o-
BaTH npoH3Ro.Ile : 

a1 a1 ; o,b1 ; a, t , ; a1 d1 •. ~ .• 

a2 a.~; a, b1 ; a2 c,: a, d~ . . .. . 

6e3 o6311pa Ha TeJK!<Re. Oa.:tn ce o6paayjy 3611poon 0811X npo­
H3BOJta: 

(aa) ; (al]; [uJ; [a.d) . . .. 

KOjll ce 3aTHM ldHOJKe OAfOBapajyhOW TeJKHHO>I, Te ce Jl06Hjajy: 

p,[aa] = [p,aa], p,[abJ- [p,abJ •. . . • 

(11. np11.11or 72). I<u.a cy raKBH a611p0nK o6p830llaHII aa cse jeJJ.­
ua•mHe KOje HMajy HCTy Tell<>n!y, OK.Ila ce o6paayjy AetJI•nm­
TIIBHII 361!p0Illl: 

[paa) ~ [p,aa] + [p,.aa! + [p,aaj + . .. . . 
fpab) - {p,ab) + [p,ab) + [p,ab] + .. . . . 

IIT)l. 

Y )<JleJIOI 2. peJJ.a npn OCipa30831bJ DJ>Olt380JJ.! H 3611p0B3 
npOH380AB 3a.ZJ:plKaaa ce t.!leaehl! 6poj ,le.tl~tMannw: McCTa: 

a) I1pK o6pasoaaH>y np0113BO.I10: 

aa, ab, ac, . . . _br., be, .. . . 2 AeWIM3JtHa ~tecTa 

af, bf, cf. . . . as, bs, cs, . .. . 3 • • 
b) flpll o6pa·t008H>y 3611pOoa: 

[p1aaJ; [p,aa); [p9aa] . ... 2 ;teu~tMa.~~ua wecra 

[p,ab); [p,ab); [p.abJ • . .. 2 • • 
IIT.ll.. 



{p,af I; (p2!1fl"; (p.af) ; .. .. 3 • • 
[p,bf); [p,bf) ; [p3bf) ; •... 3 • 

HTJI. 

(p,as); ( Pz<JS), I p,.as) . • .. 3 • " 
I p,bs), [ p,bs]; [p,bs) . •.. 3 • 

liT .D.-

C) np11 06pa30B81l>Y Ae$HHI!Tli!IHHX 36!ipo113: 

[ paa), [ pab), [pac]. . . . I .lltLUU>Ia.IIHO »eCTO 

(paf), [pb!J, [pcf). . .. 2 • ·3 , ·a 

(pas), [pbs], [pes). • . • 2 , ·a • . a 

Y wpeJKII 3 pc~a 6p oj ll.eJlltlo!aJIDKX M~CTa cMafl>yje ~ aa 
je.lll!O nteCTO. 

4. Hop~o~amre je.llna'IJI!ie pewaaajy ce no ua'IHHY KojK je 
aaseAell 11 o6jawlbeu y tt.1. 89. 

Konu·qnHUH: 

[pabJ. 
- [paaJ' 

pa~y11ajy ce t3 6 .D.euHM3JJHHx Mecrn, aKo je 6poj l!Opwa.,HHX 
jeAli3 qHJI3 20 H BHWe; Rpll M31beA! 6pojy BOplla.QnRX j~AH3~11H3 
KOJJH'IIInuu ce paqyuajy ca 5 aeUHIII&JIKRX ~o~tcr11.. 

nonpasf{e 3a KOOpXHHare l, 2, 3, 4 • . . . paqynajy ce ca 
5 .O.eUHM3JlHJfX MeCT30 3KO je 6poj !i0pM3JliUIX je.IJ.H8QH113 aehH 
011 20, y npori!Bl!OM - en 4 ,~~;euu>~amta MCCTa. 

5. Ka.D.a cy nonpaBKe 3a KOop;J.~~>tare cpaqyuaTe H KOHTpo· 
.-mcaae ose ce yspmbyjy y , !lecseJr.eae• jeaaaqon•e rptoWaKa, re 
~:e OAp~ljyjy nonpa~><e 3a npanue v H noupaal!e aa opHjearaotM· 
one yrnoRe Az. 

Je.auaqaue rpewa1ca (121.2), ( 121.3) 11 (1 21.4) HaKou yep· 
whclf>a nonpaaa1<a 33 KOOpllHHaTe, rnacJ<lie: 

( 121.2): v, ~ i·i + ~z, mt j e F2 ~ a,llx, +bAy,- a,ax, - b,lly, + f, 

{121.3):" v.- Ft+llz, • , F, =a,ax1+h,~y1+f. 
(!21.4) : v, - F, + t:.z, .• F,=a,Ax, +b,Ay, + f,. 

n onpasKe 33 opujeHTali.HOHC yr.vose o,~~pe~yjy ce 83 ycnoJJa 
.aa ~61fp nonpanaKa • 3A npasue onalKane ca .1\0fH•lH" cTaHHUe 
MOpa 6HTII je,~~;"aK BJ.,H. npll O,:(pCijlt83U.y OllliX IIOnpaBRKa 
tpe6a pa3JJHKOB3TU .l(Ba cny'!aja : 

I) onaJt<aR>a cy apwel!a ca TJ)slKCBe r aqxe 11 

2) Of!illKaK>a cy spweaa ca Jlare TaQI(e. 
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1. tlly~aj. AKo ey ca Tpa)l(el!~ Ta'IK~ T.t. OflaJKaHe TB'IKe: 
I 1, T ..... T011 011.!(3 ce .ll06lljAjy je.!(H3QHRe: 

v, - F, + l!.zk 

v,- F, + il.zt 

n oWTo je: 

TO ce 113 jel!H&'!IIH3 (121.6) ),0011}8., JIB je: 

~z.- _[FJ 
n, 

Te llj)Cida TOMe: 

v, = F, .. l!J = redF, n, 

v,: F,·· 1: 1: red F, 
' 

(6) 

(7) 

(8) 

(9) 

2. cAy'Ulj. AKo cy ca JlaTt ra'!Ke T, onalf<ane Tpalf<tKe raqJ<e 
T, r •... T "'' OH.lla ce .aoowjajy jeJlN&qKJie: 

v,-F, +11Zr 

v2 - F, + l!.z, 

(10) 

()8H)l jt.lll!ll'IIIR&Wa .D.O.~taje ce jom jeJIBB jeiJ)Ia'llll!a aa npa­
aa~t onalKaR ca .aaTe yaq Kc T, na Apyry aary Ta'"'Y T, (u. je.!(li. 
(121.5) Koja r .. aCK: 

TO je 

nowro je : 
v, - f , + l!.z,. (11) 

v, + v~ + .. . + v•; + v, "" 0 

r. -o 
(12) 

(13) 

Az,- F, +F.+ .. . + F .. . JEL 
n,-+ I n,+! 

(14) 



ce npeMa roMe : 

[F) v., - P.,---1. - n.+ 

(15) 

6. Cpa~yHaTe nonpaat<e Ja KOOp.Ju<nare 1, 2, 3, 4 ... .li.O.IIajy 
CC llpH6Jll!li<RIU>f 1<00p.!UIH3T3MII tpall(eHHX Ta'!aKa, Te CC .I\06ltjaJy 
Jle$HHHTII8Re K00pJtHII3Te H3 KOjH X ce OHJia pa~ynajy )l:e<jmiiH· 
TMBHH .liHpeKJUtOHH )'fJJODH v. 0 BHl>l ce yrJJOBHMa JI.OJllljy DOOp3!lKe 
w, oa ce .1106njajy .ll.e$KHHTHBHH anpeKueoan yr.1an11 ~ npojeK· 
w<ja (c.1~1<a) reo.lleTCKIIX .JJunnja. H3 ynope)jelba .DI!peKunoffHX 
yr.Jioaa 0 ca opujenTncanH., npaat~nMa A., OJtHOCIIO A.-i ·.-'10 
J{06ujajy cc pA3nuKe u. 

a) 3a cno."Oae npaau_e: 

u, = IJs - .4,. !16) 

Ose pa3JWKe, y rparu<uaMa ;aonocrn pa'lynaH>a (3 je.wwnqc 
nocne.D.Iber .lleui<Ma.nRor orecTa cet<yn.!l.e), )tapajy O.ll.ra11aparn 
nonpaaKa••a v Tj. 

u, =v =F+llZ .. . (a. j i?JlH, (12l.l0). 

b) 3a ynyrap11>e npaaue! 

u • • a. -(A.• 0 0 ) (17) 

1-13 paMI!Ka u. paqyuajy ce ptJI}'KOoaHe pn•ll~<e, KOje 
~opajy o}lrOBapaTu nonpaBKaMa v Tj. 

redu,~ v- redE ... . (a. jCJltl. (121.9)) 

7. Cpe,3.tLa rpew«a onaJKaKor npaBUa paqyKa ce no ljlop­
"'YJJH: 

r.ll.e cy 

m•V frr) 
N-/Jn- q 

N- 6poj CBHX OD3)1(3HHX npaBaUa p8'<JHajy1JH H npaBaae 
onall<alle ca A3TKX na n_a-re 'fBqKe (no je.llaH npaaal.\ 3a 
CBBKJ ~Ty Ta~Ky} 

n - 6poj Tpall(eHI!X TallaKa, a)IJIOcHO 6poj Ta'laKa '!Hje ce 
KOOpft.HHaTe IISp3BHaBajy; 

'I- 6poj .ll8THX taqaKa ca Kojx cy apwena onaJKan.a na 
,-pall(ene TaliKe. 
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D. CllequjaA>~U CAy~ajeou a3pasi/.IJ~ea 

qnaR 122 

npn ua.llOI!e3HBatt>Y aose -rpuroaoweTpuare wp~e ua ael; 
nocTojehy 11 paHHje o.o:pe~eay Mpell<y o.;~,nocuo npa npowllp~u.y 
Tpnaarynauujc .~~:ewa1•n ce )l:a KompwrypauHj~ Tepeaa npiiCIIJhaaa 
AS ce 110CT3BH K O.D.peAH H0113 Tp!irOIIOMeipiiCK3 raql<ll H8 tlJJH• 
cKoM orcroja~~>y o.n ach nocTojet.e H O.i!.p~ljcae Ta~Ke. 

HcTO TaKO npM npownpcn.y nocrojehe MpeJ~<e repencKe 
nplllll!t<e y neJ<III>f c.,y .. ajeaulola npiiHyljnaajy )Ia ce nocrojeha 11 
sel; O)lpcl)eua T3'1Ka 3aMeHII ApyrOH (IOCTaBibeliOM Ha 6JJUC!COW 
orcrojaH>y. l<ao 6nHCKO orcrojau .. e rp~oa 01:arpam orCTOjatbe Koje 
H3JIOCII Mll~e 0)1. 'f. npoceqae pa3,ll.31bHHe H3Ne1)y T3'13K3 .!tOTI!'IHOr 
pe)l.a. Ha npm.tep, y Mpa<H ~. pe.aa, r .ne oTCTOjaH>a mwe~y 
ra'laKa 1!3Hoce o.n l AD 4 km. (B. •1.1. 4), 1<ao 6nHCK3 orcroja~~>a 

rpe6a CMarpaTII orcrojan,a ld&lba 0.!{ 625 m ( ~-~2· -~ • 2,5 km ; 
z 5 ' -t- ~ 0,625 km ) . 

Ta~tcc HCTor peJI~ nocraslbeue aa 0.1HCKHll OTcTojathHMa 
30BY ce .GJJttCKe" T~I!Ke. PauHje nocra ~.:~>etta 11 neh O,l\pe!JeHR 
T8'1Ka cMarpa ce Kao .r<Jauua• -ra'!Ka u 03Ha•taua cc ca Q ; 
KaCnHje nOC1'3t<.'hCHa r a•uca. ~Hje ce KoopA~xnc TeK 11wajy OJ'lpC· 
JlHnl, 3olle ce npoCTo .6.•~tcKa" ta'!Ka 11 o3Ha<~alla ce ca B. 

KoopJtHHaTe nono·nocTa&.'loeue 6-~l!cKc raqt<e rpe6a oJXpe· 
AHTH urro rat~HHje y O.i!Hocy Ha .rnasHy• Ta'!Ky. Wro Ta•nmje 
o.a:peljHllaH>c Me~ycol5t10r no;,o,.;aja 6.1HCKHX rallaMa nocrH3aea 
ce: a) TatlHHM tt~peH>CM T3B. napMaKTH4RHX yr.oosa W (c.'. 66) 

ua OllH>t Jl3TIIM ra•n;aMa o..:r. l<tJjHx je adt o..:r.pe~eHa ,r.•aaua• 
T3'1M8 H Q,ll, KOjHJC CC Ca.:ta OJ1peljyja ,,6nHCK3" T3'!Ka; b) H3'IIIHOM 
113paBH3!M K00p,11HilUT3 ,6J111CI<e" T3'J~e npe111a J<OMe ll0llpa8K3 
~a npan:w. 113~1e~y uaDue 11 ().,HCKe u•u<c >~opa GH1'H jUliana uyna. 



Pa'lyHall:>y H HspasHau.y KOOp.11:HI!aTa ,6J!MtKc" Ta~Ke nper­
xoJr.H OpHjCRTiiCaJJ,e npasaua H8 ,llaTKO!c Ta' IK3143.. npll OROM 
CDOJbRH npaBqH ca OHI!X ,.!l3THX' yaqaKa 0.21. KOjHX je OApCijll­
·aaua .r.nasMa* ra'!Ka )lo6ujajy ce .11a Taj Ka'iHu, wro ce Jlc(jm· 
JliiTHBHHM )l ~<peKUJfOI!HM yrJIOBHJII3 V~, vf, V~. . • AOJlajy O)l.· 
HOCHO OII.Y311Jotajy nap:l.!laKTHllHH y rJJOIIH W (CJI. 66). CnoJbNH 
npaOitll ca .11pyr11x .D:arux• Ta4a~a, ~<ao " cno.'""" npaaau ca 
, rJJ&BHe' Ta<~O<e Jlo611jajy ce noMohy .cpentt.er• opHjei~TaQHoHor 
y r.1a, KOjll cc pa•yua aa yo6H<Jajelt 113'11!1! (o. '1.11. 105) •. 

fiapanaKTH'IItH yr.~OBH Mepe CC: 

y l2 r upyca y oCKOBnoj r.opeJKif 2. pe,Z~.a ; 
• J 0 .. 7' nonytba.B. • 2. • 
• 8 • • ocuonnoj • 3. .. 
, 6 , .. nonylf>aJs. • 8. • 
.. 4 , • MpemH 4. pcJia. 

llaot><H O.!lpe~unaoo,a HajaepooaTHlljux KOOP.11.HHaTa 6JIHCKe 
r a'!O<e 33BI!CH O.ll TOra .D,a .,H jc o11a Ta~Ka o~peiJ~Ha npeceualbeM 
113Jtpe,Z~. HJ!lj KOM6f!H 0B3HHM Opeceuan,CM. 

A. Gmre~ta T&'ll(a O,llpe.beaa je opeceuan.c:M Hope~ 

KaJ~a cy cpaqyHaTe npH6JJHJ!We KOOp.li,HROre, paqyHajy ~e 
npH6.~11lKKH 1\Hpt!J<Iti!OH.I! yrJtOIIH, na CC 0K)l3 Jl0CT8 ~;~ajy jCA· 
na~I!He rpewai<a: 

VK .8 • lls . KilX + bs . K C>.J' +fK. H 
(1) 

( Ia) 

Oae jen:Ha4»ue Tpe<S~ pcmttTH no.'l. ycnoBOM, Jla nonpasKa 
Va .8 33 npHil3U C3 .r•laBHe" Ha ,UJIHCJ<Y" T8qKy 6y.lle je.llH8Ka 
IIY-"" · .lla 6H ce os<~j yCJJon JaaosoJoKo, noTpctSwo je npu pew~· 
uatbY jeAHaqiiH3 nplo4eHHTH c.neaehH nocrynaO<: O.il.p C:.,HTH !lx 
(II.Jlli t;.y) HS jeJlaaqHne (1 22.l a) Tj.: 

H onaj H3pa3 yapcrHTH y ocTane je.11.ua~HKe \I 22.1). 
11ocne ynpwheiha oae lle rJJacH1'11 : 

(2) 

( '· b11.u j (! f o.11 ) VK..Ba us.K· -·····-• ll (I . K f!.y ·f K.li- - -• llo. K ~ 
aa. o . as. a 
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1-ls OBHlC cc jeli.HS'IIlna o6pasyje, no onWTKM npaBHJJHMa, 
HOpNMJIQ je.!l.li11'11U!3: 

[BB] Ay +[BF)- 0 

HS Kaje ce o.apeljyje t:.y, Ha»Me : 

[BF] 
t:.y = - [88 j" 

(4) 

(5) 

Ka.aa ce HaljeHa opelll!ocr t.y yepcrH y je.aHa'IHHY ( 122.2 
OJ~,pe.li.Hhe ce t:.:r. 

Clle ocra.1e pa'lyucKc oncpauHje Dpme ce no nocryn~<y Kao 
a y cAy•ajy oJJ:peljasa~t>a ra'!aKa Koje ce nocraD.~&ajy n o~e­
~yjy Ha yo6HqajeHil Wl'lltH. 

B.. S.ue11a ,.,. otl(a OA,P~eaa je I(0¥6ousoaae• apeceu.aH>e• 

Y OBOt>l C.1J'Iajy H3 CROJI>HliX H JllyrapH>HX npaual{a HMSjy 
ce o6pa3083TII 33je.II.HlpUOI np38~ T~!l .• cpe,!ULH" npaDUJI. 0Gpa-
30B31bC cpClUbliX npaaaua BpUlH ce Ita C.1Cll.ChH H3'1HH: 

!. 113 npR6nHJI(HHX ,>lKpet<uuoaRx yr.1oll<l n~, n~ . .. nona­
>KDuHx YliJTaplbHX npaBaua aK, aL . .• pa'lyHa ce cpeAibH opll­
jemauKOHK yrao 

r.~te cy: 
Ok • nf -aR 

OL = n~ -aL 

a t je 6poj onal!UIHHX npaa~ua. 

(6) 

2) nowohy , cpe..:tH>er" opHjeBTaQHonor yrJJa paqyxajy ce 
OplljeiiTHC3HII yuyTaplf>ll npaBUH : 

:p~~a+ K+ O 

(7) 



3. Yb ORSHO OpHjeHl'HC3trHX yKyraplbHX npaean_a II Opll· 
jelftHcaaHx cno.~~>HHX npanav_a o6pasyjy ce ,cp~.ll,lbll" .npa11n11 
J<ao onwre apttnteTIIQKe cpeJIIIIIe rj. 

s• ~~ 'l' ~.;. t so•) Px· e .;.<v~· Pe . K 

PK.e+Pe.K (8) 

Te;Kifae ce O.llpd)yjy o!laKo: a) reJ!Oille· yayraptt.Mx oplljCH· 
rncaH11x npae~ua je.a.HaKe cy 

3t 
2 i.lT J) 

f J.e jc t 6poj yayrapli>I!X np8B3l~O O;!.HOCHO !Spoj li.Oje;!.UKJlX 
npe.llHOCTK 113 KOjiiX je OJipelJBII .cpeJJ.IbH" OpHjeiiT3UMOHU yrao; 
b) TBlKHHe cnO.'I>HHX np aaaua. K<l.D;a cy OSK OpHjeHTOJUIOI!II nOMOhy 
napa.1aKTH'IHHX yr.10D3, jCJtH3l<e cy jeJUUIIil.\H; Me~yTII>!, 3K0 cy 
c no!hHR npanua opMjBHTRCaHH noMohy . cperu,&er• opllj eli1'3UH· 
OHOJ' yr.\8, Oll.!la CC lbHXOBe TBll(lll1t OJJ.ptljyjy .110 cJlOpMy.iJH : 

t P· - (9) 
t+l 

rJJ.e t HAta HCTII 31t3°Iaj , K30 II <;~y'<ajy Y HYT3ptb11~ npasaua. 
Cp<!JI.INI ppauq.u cwaTJ)ajy ce Kao yttyrapi+.H npaBUH. TC 

3aro jtAHa•IIIHe nocTan.lbCHe 3~ ose npasue 11110pajy caap)t(aT.K 
nonpasKy ~a opujeHTaU/!OIJK yrao. Y onwre111 oO.tHKY O.Be je.alla­
"IIHB r.1ace: 

ve. x - as . .If flx+ bs . KAY .;..O.z+ f e . " 
•11 . L ~ as. t tlx + bs . L fly+ C.Z + f s. L (10} 

v.s.a=as . a Ax+be. a· lly+ flz +fts .o· (lOa) 

PaJUt eJtiiiiH!lHCatt.a nonpasKe sa opl!jB!!T3~HOIIK yr ao Mopajy 
ce li3 osKx je.!Vta'!liua o6pa30BaTH pellyxoaal!e je)l.II8'{HHe rpewaxa 
(B. 'UJ. Ill): . . 

ve . K-rtd as . K IU+red !Ia . K Ay+re(l fiJ . K 

VIJ. L-rtd(llt , L tl.X+ Ttd bs. L fly+rtd f s . L (11) 

•s .o ~ red a8 . o IU+ red bs . a llv+ re.d f s .o. (lla) 

llaJbH nocrynaK KCTH je C8 !l0CljiiiK01ol y CJJY'lajy np~lba 
H811J>tl Tj. 1!3 }eli.H8'1.H.Ke 0 22.11 a) OJlp~ CB )t.l!H& Hell03lf8TB 
tu (HJJK llyl, na ce 11a~e"" H3Pa3 yopcra y ocra.,e jeaaaqase 
li3 KOjHX ce 0JIA3 o 6pa3y je HOpM8.iJK3 jUJIS'IKKa HTJL 

(122] 
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oo:t111Pt~fl• 'Y c.iy~ajeBaMa, Ka~a cy yll}'Tapu.u npanu11 onall<aJIH .lle.DOM ·==i C8 ueo11pa, a J1e,1011! ca E KCUC!HTpi<':Otle CT8BIIUC, IIJIH KIIAB cy 
lin" .. cnOJt.nu n paau11 onaa<aau ,ite.1o:.r . Ha Qe~mtp, a AeAOM ua c»rH8JI, 

lilt~&;;:·: II&OlK~ ce· llpi!JIICIIRTII HB'UlK HCTOBpeMeHor 113p31lHBib8 KOOp.!UlllaT3 
...,, .. 'tieonpa, eKcueHTpH'IHe cTaliHU~ 11 curHa.o•a 6e3 npcrxo,!lnor cao­

ljclba CKCl\elffJIK'IHO ODBliCBHilX npaB3ll.8 HB llC!HTap. 
np11 OIIOM KS'IIIIIY 113p88113lba Tpll Ta'IK~ - UeKTap, eKe· 

l\Cnrpn-taa crau~ua li cl«'tou, 1<oje cy o;tpel)ene no CBOil r.tel)y­
co6JIOM llQJIOlK~j}' eneMeHTU~a eKcUeHTpHUiiTt!TB, 'UIIIt! 'lllpCT CHC· 
TeM; ll3KOK H3p3BK31b3 Mel;yt06HK llMOlKaj OBJfX TA'18K8 OCTaje 
uenpoMetbeH. 

f{ap3KTepHCTII•me OC06.11He OBOf R3'1HH4 lt3P<IBH8!'>3 cy cJie· 
.!lehe : 

I. 3a CBBKY T8~KY (uearap, eKcuertTpli'IRy CT3HHUy, CHrHa,1) 
c~ KOjc HJ!H Ha J<ojy cy spweHa oaaJt<a!na paqyuajy ce npnllml­
>•me 1<00pAIJ113TC. flo yo6l!'lajeHOIII DOCT}'RKY (liS CllOJbHIIX II.Ut 
yayraplbHX npa11aua) p a•oysajy ce Dpl!6AJ<.lKHe Koop.uunaTC 3.:1 
oay nqey 33 Kojy ce one A!Of)' npocrnje H ra·umje cp8'1)1H3TH. 
Ilpu6~1!Jt<He KOOp.O:Huat e 3& ocra.nc. raqKe (o.!l. TPH naoe.n:eHc} pa­
"~Yilajy ce llOMOI\y ClleMellSTa eKCI.I.eHTpHUI!Tel'a. Ha npKMep, BICO je 
npocr11je cpaqyaarH !(OOPII.HHaTe c11rHaoa. ouJla ce one K pa~ynajy, 
na Ce ~3TliM Jl:l OBH X KOOp;(J<UJI.Ta, Ha OCHOIIY e.~CMeJI&Ta ~l<CJteJJ­

Tpii.Ul!TeT8, pa'l)'Hajy KOOP.'l.UHare ueHr pa. M e ljyTHM, aKo cy ca 
!I,OTI!'Ille Ta'IKC 11pWCII3 H CKCQeHrpu•ma Otl8)1(JI.!t>3, 0!1.11.8 CC, Ce.ll 
KoOp.!lliHBTa u eHTpa, pa'lyHajy B3 KOOp.auaara car a a .-ra jow 11 
K00p.UIIR3Te eKCII.eHTpll'IUC CT3HKII,C. 

'2. 3aTIIM ce pa<~yuajy npH0..1Hli<Hll AKpti<UliOHo< yrJtoaM. re 
ce nocrvuuajy je.11.uaq11o<C rpeutalia. OpH nocraRJbalby j e.!Ula•m-
113 rpcwaKa ::~a ynyrapH>e npasuc, aKo cy o~tu oua;~<aom ca 
ltcarpa H eKcl(eKTpii'IHe c-ra11uotc, Tpe6a o 6pa3oaam .II.Be rpyne: 
j~iluy noce6Hy rpyny 33 npaoue o nal!<aHc ca uetrrpa 11 .11pyry 
noce6ny rpyny 3a npasne ona:«alte ca excucerpwn•e c:raHHJte. 

3. 0 6pa3oBatbe nopMa•1HitX jc.!l.l!a•ulHa u pcwasatbe OBHX 
je,'(lt8~Rii3 llPOIH CC HR HCTit 118~1!!1 1'80 II y C..'ly'!ajy, 1<3.!la C}' Clll! 
npanuu onaJKaHH ca 1.1~urpa K ~<a uear~p . 

4. 113 pr.welba Hop~o~a.nnKx jeaHaqf!ua na~ese nonpaaKc 3s 
KOOpAHKaTe jecy lfCT08pet!eBO nOnpa&Ke 38 I<OOPJ!.HH3Te UeHTpa, 
eKCUeHTpli~HC cTaHHll.e H Cltr!I8J13 . .0.0.li.38Qlbe.M 08HX nonpaOaKa 
.np116Jtii)I(Hll14 K00pJl.HH81'1114a !18B~JleHKX r aqat<a )I,06Kjajy ce H,ll­
XOBC p;eqlliHHI'II.BHe I<OOPAlfiJare. 0~Hf11CIIHO jc, J13 Meljyc06HII 
OOJ10lK8j llCHTpa, eKCQeiiTpli'IHe CT3RII!IC II CJITH3•13 I<OjH je 
y cnoS.'beH OApel)eRltllf t.,e.\IeJITHI>!3 CKCUe11Tpll!l,!UCT3 npH MepeH>y, 
ocraje H3KOII H3paslfalba aenpoMt:lbCH. 

5. Pa~yoaK>e .l!eljlHRHTHliii HX J!HpCKUIIOliHX yr.nona a. cse 
ocraJOe pa~yeCJ<e onepall!ljc llpwc ce na Hcrll HaqKl! Kao u npK 
o6!11JH0M pa'lyKaH>y.-

0B3l<O H3paBII3Ibe J<OOP..liilf3T3, Gel nperxo.!IHOr csol)e>~oa 
sa ueur ap eKcueJrrpH'IHO onatKaHllX npaoaua, npl!Me!byje ce y 
AycrpujH. TaKaB IJ3QHH He BOAH CMatl>l<l)aN>y 6poja pa'lyRCKHX 
ooepaw1ja, '!aK y aeKI!M <:JtyqajeBlll>!a noselulna lb~XOB 6poj, a1111 
H"'& TO llpHl>l}'hCTBO, WTO cy rpewKe paqyH8lb3 np11 CBo~elby 
eKCUCHTpH'IIW o o.llt<aaux npasaua aa uei!Tap oe.~~:e RCJ<Jb}''leae . 



VJ O.llElbAK 

Hapas11iUI>e TparoaoaeTpHj cJ<or RBBeJuta Ha 
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3s Jl3j)38Halbe BHCHHCKUX p3SJJHK8 H 33 pa'lyHaH>e M ICOJJJT· 
UIIX 9ltCIIH2 T8'!3K3 yMeTRJTHX !1,1ao<088 c.~yJKII HHBe,JIM3UCKH 
o6pa:sau 6p. 3 T. 
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nocrynaK np11 113j)38llalby 00 OBOM OOpacuy je C.,C)l.eliH: ~~o::r 79 

1. Y I. CTy6au yn11cyjy ce pe.now 6pojcBM TaqaKa Koje caqH· IIII.O&P.iP&r 
lb3Bajy AOTI!'lHH Cli3K. Y 3. cry(Saol JllMCyjy ce BKCI!HCKe p!L'IAJU<e 
t:.Jt nojeAHHHx CTpaaa, a y 5. cry6ou ymscyjy cc AY>KHIIe crpa.11a 
(11a 0.1 K")· AnconyTse eucuHe Kpajlhull: n qaKa uaoa1 ynocyjy 
ce y II. cry6au. Y 2. crynuy oJaaotasa ce O!l.aKJJe cy y3ere 
BHC.uRcKe pallli!Ke 11 .ztYlKime crpaaa, a y 4. c1ynuy ce 03Raqana 
,l\3 Jill cy llHCHIICKC pa<M HKe j~JlJIOCTj)3HO HJlll 06 0CTj)3ot0 
O.llPC~CHC. 

2. 113 ynope~en,a :l6Hpa 811CHHtKa paSJlHKa no jeJiliHliX 
crpana 

C3 palnli~OM 3QCanyTHHX BHCHH3 

Hb - 11. 

KpDji1.!1X Ta'l!Ka BJI8K8 JlOOHja Ce OTcrynaH>e 

I 
f=(H6 -H.) -~ A/1'. 

J 
(1) 

l.luM je orc-ryrran,e f o;~.pe~eHo, Tpc6a ce ysepHTH .11.1 Jill je 
ooo y .1103Bo!hCHHM r r aaMua><a. OJUIOCHO .tta He npe.,aaM .11;0380· 
lh('fl0 OTCT}IOaiLe. .llo3BO.Ibell0 01'C'fYD3Ebe ~ O)t!>('~yje Ce K30 
TJ>OCTP)'K3 Cpe..llloa rpe!DKB .IIOTli'IHOr !~aJ<a -rj. 

a -3 M. (2) 

Cpe.nlba rpewKa CHCHncl!e pa3~11Ke anao<a pa•oyna ce no 
!(lOpMy.111 : 

(3) 

rAe cy m., m, . .. m1 cpeu.o ~e rpewKe BKCJIIICJ<HX pa:l.IIMKa nojCJtH· 
HHX crpa11a. Osc cpe.a:~t.e r p ewKe OJlHOCliO J<BaJ.p 37H c p e.a.rbllX 
rpc111at<11 Y3HMajy ce 113 Ta6.,u.rre XXIX 3a apryMeHar d (.II.JlKHua 
crpaue y KM) 11 yrrucyjc ce y 8 cry6a~. rpewKa M pa~yna ce 
y crytrny ,.npHMe;~.5a•· 11 TJ>Otrpy~<a npeAHOCT o&e rpewKe yrm· 
cyje ce nopeA oTcT)'nalha f. 



3· AKO je OTCTYII81he f y .11.03BOJbeHHM rpa11Hil8M3, O!f){S ce 
QBO D.eJII! H3 noje.!lUHe BHCIIBCKe paSJIHKe, QJIHOCHO OHCHHCKIIM 
pa3nUKaMa .llOJJ.sjy ce nonpasKe v, t<oje ce pat~yKajy no cjlopMyJJaYa: 

rae je: 

f I 
l.'t- -... ... 

~. l Pr. 
~ -

1 p 

f I 
v. = -~l· - · ,. p, 

jp 

f I 
v; ~-- -· -·· 

,~ I Pt 
']jj 

~- 1 I 1 1 - ..... - + ·····i· . . . -- . 
I D p, p. Pi 

(4) 

B;)eJJ.ROCTII pe ~<H npot~ne T~lKHtla Ma y:.HMajy cc 113 Ta6m111e 
XXX sa apry111eHaT d 11 ycr11cyjy ce y 6. cryoaq. Ko.,HQHHK 

f 
~ I 
~ 

, p 

pO'I)'Ha ce y crynuy .npi!MeJioa·• 11a rp" .n.ei.IIIM8JJHa ~o~ecTa. 

4. n owro cy nonpaBKe v cpaqJHare (y 9. crymzy) 11 Kon­
r po.1HCaHc (n.I!X06 a6 11p Mapa 611TH je.n.HaK orcrynan;y f) pa••y­
Hajy ce PonpaBJJ>ene DliCHBcKe pun11Ke: 

tJ. ft1 - t. /1[ + v1 

(5) 

t>h; = llhi + "'· 
Ose ce pa3Jlln<e pat~yHajy y 10. crynuy. 36Hp nonpaa.'be­

HllX BHCIUICKHX pa3-1l!K3 MOpa OHTII jeA113K pa3nKill! 8ITC0•1JTI!l!X 
BHCfiH3 KpajfhiiX TaqaKa Tj, 

(6) 



5. Ha . ~pajy ce paqyRajy ancOJJyr11e B'IICltue ra11aKa BiliKa, 
H3HMe : 

~ 33 KO IITPOJJY 

tl, = li. + .!lh, 
tl, = H1 + llh, 

. 
tl,_, - Ht-• + tJ.h1- 1 

Hb = Ht- 1 + llht. 

{7) 

(81 

6 A$0 l!OOH'IHH BJI8K npHna.11a MpelKH B.•axosa rpHrOHO­
!IferpHcKor "HISe.IIL!aHa !<OjH ce H3p3BH~6a DO H8~H~J J C.IIOBRHX 
ll.n'l llO'Cp~)I.JiliX MepeH>a , l.IJIH DpH09)lD rpynK BJI3KOSa KOjH Ce 
C)'TII'tY y jeti.HOj H:IH BHWe 'IBOpHHX T3Q31<3, 0HJ13 je norpe6RO 
cpa~yHaTH Teli< UHY 8H(1111CKC p8SJII!Ke BJ!Sl<S IIJIH, KSKO Ce TO 
CKpat.eHO l<ruKe, 'J'C)I{IfHY B.lla.Ka · 

J13Meljy TeJICHHe ll·l31<3 p II TellmHa BHCHI!CKHX pa3JIHK3 
noje.rvumx crpana MsKa p,. p, . •. PI nocroju D.II.HOC: 

I I I 1 .,( 1 
- = - +--·r .. . +-s - -
p p, fl, PI 1 p 

(9} 

I 
P=-· 

I I ,. 
iii 

"re npeMa TOMC : 
(10) 

Cpa'!yna'l:a reA>HHa MsKa ynHcyje cc y 7. cry6au. 
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Kaaa ce y jeJ~HOj Ta~J.<H cyTirqy, TPH I!JIH mtwe Mal<oBa 
KojH nona3e OJI •. ztaTHx • ta'lsKa, orlJla cc HajeeposarHHja ancoJty­
rH a BHC>IHS T3!(ll€ Ta'IKe >!Olf<e O.!!peJUITif KaO BllCl!Ha .'IBOpHe' 
Ta'{Ke. Pall}'ll3lb<! ce BpW A y UUB('I!M3ReKOY O~pactzy 6p. 4 T. 

HeMs cy Ha, H~ .. . Hk aocOJ!ytHe BHCHHe 'ta<!aKa ·o){ KOjHX 
. h' h' •. OOJ1a3e B.13KOBll Ka qsOpiiOJ 1'3'11!11, !I h 2 ••• tin DIICifllCKe p33· 

.DHKe .U.OTH'IHHli BJIB KO&a. 
Jlo.o.aoafbeL! OBII.X BHCHIJCl>l!X pa!I.,I!J;a 3llCOJiyt'HHM BHtliUDMa 

no,133HHX T3'13l<3 JlO!iuja CC sa BHCHHY 'IBOpHe 13~Ke HU3 ape.A· 
l!OCTH. 

H,=H. +hi 

H.MHb +II~ (I) 

H ajeepOMrHHja DOCOJI)'THa BHCI!M3 H '!BOp He T3'1Ke O.llpel)yje 
ce Kao onurra apHr&~t:rH~~<3 cpeJIHfl4 K3 roplbHX apeJurocrH rj. 

H _ H, f!.r3~ H. Po+ . .. +H~J!~ ·. (l1) 
Pt +P2.+ ... IJn 
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flpnor 80 

IQ,D" ·"·n 

(125) 
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TeJKHHe noje.zr.HHIIX M3I<Oila paqynajy ce y HHneJIMaucKoM 
o6pacuy 6p. 3T no cjlopMynll (124.10). 

!13 ynope~eu.a najseposatHHje BIICHHe ff ca BHCI!HaMa 
)I;061!jeHllllt II~ DOje4HIIIIX RJI~KORa Tj, ca ff1, ff •. • • ffn l1061!jajy 
ce pa3.~HKe: 

f, =If-If, 

f,-H-H, (3) 

fn=H-H,.. 

O~:~e pas~111<e jecy naje< ponaTHHje rpewKe BHCJIBCKHX pa3-

.1111r<a hl,h~ .•. h~. lh ORliX Hajs~pOR31111!jHx rpewaKa HMa ce no 
cjlopMynH: 

m-·fiYfi] • Vn=I (4) 

cpa'lyHarl! cpellH.a rpewl<a jeJIIIHI!Ue Teli<HHe rj. cpe,ll.lba rpewKa 
060CTp3HO OJlptljCHe BHCHHcKe pa3JJHKe C'l'pane .llY.)!(HI!C I KM. 

Mcpen.a ce cMarpsjy r<ao HcnpaaHa 31<0 081 rpe111Ka He 
ope.1a311 10 eM. 

Cpe».ILa rpewKa ca KOjOM je O.ll,pe~eHa anconytKa RIICH!Ia 
'lSOpHe ra .. Ke pa'iyl!a ce no cjlop .. ynH: 

m. 
M=+~· -v[Pl (5} 

np11 C3CT311.'b31l>Y nll3ll3 0,!1pel)HB31b3 BHCI!Ha TpllrOHObl. 
T3'13Ka nyteM 113p3DI!alb3 BHCHI13 'lllOpllHX T3'13K3 1pe6a CC 
IIPHJl:p.)!(aRaTH Jlo.ne Hase,neHor nocTym<a • 

• 111aau I. Y .rnanHOj MpeJKH" Aare Ta'IKC OJI.HOCHO nonaaHe ra'!Ke 
ta>QIA• BJI3KOB3 KOjH ce CytH'IY y 'IBOpHOj T3'1KII MOpajy 6HTH T31<Be 

rpllroHou. Ta'l!<e JIJIK penepH, 'IHje cy BIICHHe oo~~pe~eHe reoMe­
rpHcKHM HI!HeJIM3H014. 01>0 Ce Tp3lKH K3 pa3Jiora WTO ce y OBOM 
c.lly'lajy 1\!0lKe cMatparn .ll.ll cy rpewKe, ca KOjltJita cy o,llpel)eHe 
BKCMHe osHx TattaKa, 6e3Ha~ajHe no ynopelje~y ca rpewKaMa 
IIHCIUICI'<ItX p3.3AIIK3 BJI3KO!Ia TpJirOIIOM, RHBeJli43H3, Te npeMa 
TOMe II 0Jlpe~HB3U,e Te.)!(HH3 noje.D.IIHHX BJ13K083 no cpopMyJIH 
(124.1~) je IICI!p381t0 

.rRoot/lltA 2. Y .cnope,/lHOj MpC>KH • Jlll8K Ce .l(03B0Jb3B3 .11.3 BH~I!He 
MHIM• JI.31'HX (no.lla3Hl!Xl Ta'laKa 6yn.y o.:~.peljeue H TpHrOHOM. msnenMa­

HOM. Oe.o cc JI03Ron,asa H3 pa3Jiora .lla ce rpewKe rpllrO'IiObt. 
III!Re.IIM3B3 WTO paBHO>tepHI!je pacno)l.elle 113 cne BJl3I<OBe AOTH'IIIe 
Mpe;Ke. Texmne noje.lUinHx ruaKoBa H y osmt c,'l)"'ajy cc O.llpe­
~yjy no cjlopMynM ( 124.10 J, uo O'iHrne»;Ho je Aa raKaH Ha•mll OJlpe­
~HBalba telKHHa !lnje notnyHo Hcnpanau, j~p ce npH oooM ne 
)'3l<~ajy y 003Hp TClKRHe 3110JiytKHX IIHCH"a n03,.3TliX ra•ar<a, 
KOje, y Hel<lllll C•lY'IajeBHMa, 1110ry OHTII OCeTHO pa3.>1Hl!HTe. 3aTO y 
CnOpC:AROj MpC.)!(II rpe6a 6uraTK 3;} ll0JTR3HC Ta~Ke TaKRC 38 KOjC 
ce MOlKe npeTDOCT3BIITH ll8 CY li>MXORe BllCHlle O)l.peljelle TpHI'OHO:II, 
IIHBCJIMaBOM ca npJJ6,1K.)!(If0 IICTO)! Tal!UOmhy. 



3. Kalla CC y ' IBOpHOj TaqKH CyTH'IJ D/18K08H KOjH DOIISSe 
O'- TatJa~a •mje cy BHCHHe Ollpelj1we JI:C.10~t reoMeTpHCKHv, a 
JleJIOM YpRfOHOM. Hlt.seJIMaHOM (WTO >IOJKe 6H'flf cnyqaj y CnO­
peJlDOj MpelKlf), 0Hll3 Ce Te)O(I!He BnDKCB3 Ol(pe~yjy OI13KO : 

a) 3a one BJJaKODe I<oju lt0/ra3e 0.11. Ta>~aKa ca sHctutaMa oape­
ljesHM reoMCTpHjCKIIM HJUleJJM8110M Te)!(J!He ce OJlpeljyjy 11 0 lj}Op· 
MYJIH (124.10); 

6) aa one nat< MaKoBe I<O jH no.lla~e Oll Ta>~aKa ca BHcHuaua 
O,il,peJ)eKHM TpHrOHOM. UHBCJ1M3HOM JSHMajy Ce llBOCTpy KO CMa· 
u,eHe TeJK IIKe O.ll TC)!(Iflill OJlpeljemu: DO <jlopMJJIH (\24.10). 

Y Tp"roHoM. oCSpacuy 6p. -1 T TaJ<o~e cc pa•ryaajy anconyrHe 
BHCIIIJe TaqaKa y KOjlll.t3 Ce CJTHQY tfe BJiaKODH Hero CTpaHe 
TpHroaov. JflfBMe&aua. Oao cy 'fa'lKe 'IHje cy anconyTHe BHCHJ!e 
o.a.pcljene OA YpH " IIJJliJe OKMIII!x -raqa><a n y TeM aenocpe.a.aor 
Mep~H>a DIICHHCJ(HX p33nHK3. J·JajRepOBBTHHje IlpCJJ.ltO~TII 311CO/IYT· 
HlllC BlfCJJHa OBHX TD'I3Ka O.ape~yjy ce K30 ODmTe apHTMCTI!'l:Ke 
cpeA.H>Ie no nocrya1<y IUI.eHTH"'IIOY ca nocrynKOM npli uspaaaa1~y 
BBCI!HB liROpHHX T8ll:l!<3. 

4.aal! 126 

flo3113TO je .11.3 oe JtcroapeweHHM a3pnaaH>eM WTO seher 
6poja BJJaKona ,11.0611jajy 6oJI:>H peayJI'f8Ta, jep ce y oaOM CJIY'Iajy 
DOCTIIJI(C p3ijJIOMept1Hja DO,li.C!Jla ReMHIIOBHIIX rpelli3K3 MCpCit>3 
11a nojeJIHHe MaKose, Til npewa TOwc K pe~yllrar.u HSpasaalba 
6oJbe O,ll.TQRapajy HCTl!HHTIIM 11pe.llHOCTHb13 Tp8lKeHHX BMK4HH3. 

J13 HaB~JleJIIIX pa· 
311ora npenopyqyje ce, 
3KO TO 33lttt88 lCOllcjlH· 

rypallHja MptlKe, .D.a ce 
HCTORpCMeHO )13paO­
RaBajy anco.oyrae aa- ... ~.--.v.< 
CHHC JJ.Rejy H BUIDe 
'IBOPHlfX Ta'laKa. Tal<· 
Ba ce paqyHalha spwe 
y HI!Bell1oi8HCKOM o6-

0 

pacay 6p. 4 Tn (n 3U3· 10 
liH OpOj Ta'I3K3 83 KOjt: ,~,-----. _ _ -1{.:,>~··!_~----- )'tiS 
ce BpWH HCTOBpe•!eHO ' 
K3paBI!ll!be). 

Ha~uu H3pasaan.a 
DllllM cc 113 np.HJJolt!e­
>tOr Gpojuor npa~><epa 
( npHAor 81) KOMe ce 
J<OA~ je ene.D.el!e o6ja­
wH>eH>e. 

t ,.. 

.. 

I. npeMa CI<HIIH Hpe>Ke (CR. 67) !l.1aJ<ORH 6p. 1, 3, 5, 8, 
10 K 12, I<Ojll DOJJa:lC O.!l.!Ta~aKa 759, 521, 765, 528, 479 1t 484 
'!Jij e cy ancMyr~te sucuue onpelJeHe reoMerpKjCI<IIM HllBem~a!low, 
cyTH'IY cc y Taq~G~va 534 u 526, Kojc cy 111e~yco6uo Resaue 
Bli 3KOM 6p. 6. 

[126] 
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nr~ lUI 

20 J.ola BJJaKoBa 1, 3 11 I2 pa<Iysa ce an<:onyl'lla Bl!Clllia 
T8'1Ke 524 118 HCTll 113'11111 !<30 UITO ce pa<IyHa anCOn:yTH3 SIICI!Ha 
>aOpUe T8•1Ke y KOjOj Ce )JOTI!qllll BJJ3[li! cyTHQYo Y !IpM.IIO.lKe!IOJK 
6pOj KOM np111o1epy 088 je BUCHH3 j€.1l.I13Ka: 

H, oao., - 506,86 

r.JJ.e lll!,ll;CKC 1.30]2 3113'111 )1.3 je BHCII118 cp8'1YII8T8 113 M8K08lt 
6po l, 3 IJ 12. 

30 AIICO.Il}'TJI8 DIICBBS ~pyre qsopMe Ta'!Ke (526) liMa Ce 
O.ll.pe,i!;HT!i K30 BHClll{8 T3'lKe y KOjOj Ce cyTII'IY 4 llltaKa, I<OjH 
nonaae O.ll. Ta'laKa 765, 528, 479 11 5240 n p11 oso.'ll ce IIJJaK I(OjH 
Jl0R3311 O.ll. npse 'I~Opne T8QKe 0,/U{OCIIO O.il. T3'1KC 521 HMa CMa· 
Tp3TII KSO .clK:IIellll • .BARK Tjo K80 B.'13K y KOjH cy C8e)lC.HH 8.11811,11 
I, 3, 12 II 60 np11 O.JJ.peljHBatby Teli(HII e .cne)l.eaor• B.113K3 Cl>l 8Tpa 
ce Aa ce oaaj cacTojH OA .llBn A ella : np11or KOjM 3DteH>yje snaKO&e 
I, 3 H 12, II Jlpyror KOjR C81fRrt.3Ba B.aa.K 60 

notUTO je lll!CI!Ra 13\IKe 524 O.llpeljCH3 J<30 OOIPT8 ap.i<1'1dC­
l'li'IK3 CpC,II.RJM, TO Hai}eHa DHCKIIS (506,86) Hl\13 Tbtl\Hy jeAH9Ky 
3611py TC>Kli!IS 8Ji3KOB3 1, 3 H !2 Tj. 

p, ·a·1!-Pt + Pa-TP,t· 

f(aJ~,a cc ynpcre 6pojne npeAHocrH, oo.11a je: 

p, ..... - 0, 43 ·f 0,28 + 0,22 = 0,930 

(I} 

0•Jitr.1le.!Uio je ,!la ce M aull I, 3 ll 12 :'I!Ory 331\SeHHrM je.'I.HHM 
33MIIWJbeHHM IIUJ<OM, KOjH he, npeMa Ji3De.lleHOM, HbUITII Telf(IIIIY 
p,.,o,_- 0,93 

Ms npcJlr~r npon3Jtlla3K ''" npe11 .teo CRCJlenor s..laKa 
1, 3, 12 11 6 ltMa reJKway p, o 8o 12, a apym : p,, r e he ce npe>ta 
TOMe r e>KHHa ue.11or cec.a.e11or B.'laKa p 1 •· ,, 0 • o]lpe.llllTH no ¢lop­
Mynn : 

O.llaKnc je: 

I 1 I - - - =-- o)" ••o 
P J. ·t·Jt· • Ps ·• · s:t Pt 

I 1 I -+--0,93 0,28 

p, .• 012•0 - 0,220 

(2) 

Ca~a Ce, 110 OOWT.H(ol npaBK,liU!a, paqyHa JtCcpHIIIITIIBHa 
(najscposanmja) BHCHtfa qoopae 111QKe 526, Koja 33 H31!e.ll:eHK 
np»Mep K3IIOCH : 

H,u = 388,00° 
40 noWTO Ce nplla 'lllOpHa TaQKa (5~4) MO.)I(e Cloi3TpSTH KilO' 

Ta'!Xa Koja cc uaAa3JI na CBeileHOM onaKy I. 3. 120 G Jl ro 
HSMeljy n pnor H )lpyror .o.~na ooor aJlaKa, ro he ce no np8RK3 
33 panHje cpsqyii3Ty anCO-l)'TMY BIICI!Uy 0-'!PCAKTII 113 HCTH Ua'IHII 
K.ao urro ce OJlpc~yjy uo npallJ<e KOA y MeTH)'TIIX DJ!axosa r j, 0 

peU,HnpO<IIIO TeJ!(ltK3M3o flpeM~ TOMe 3KO cy: 
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v, .1 .,. •• . nonpall>ea 3.3 caeiJ:ettH B.Oa ;: 1. 3. 12. 6; -~•tU 
V1 ••• J! = nonpaDI<3 3a llpBH ,!le CB~.IltHOr llJ)3K3, O.ll.HOCIIO 

33 R.~81( J. 3. 12, 
011 .!3 H3Mcljy OBIIX nonpaBaK<l It Tel!<H H3 fi0C1'0j ll O.llHOC; 

O.l3K,;JC je : 

~.P••:t· ~t ·~ 
v1·a·]2·~ PJ ., . u 

-- ~1~6 P1•a-n- · V1 ·s ·u ·a· 
pJ. •j•U 

(3) 

Ka.u ce osa nonpaBt(a AO.'la pas»je cpaqyRaroj nliCIII!H 
llpBC ~OOpKC T'U'IKe, .D:06Hja Ce Aeqllllli!THBH3 lll!Cl!Ha OIJe T3'1Ke. 

113 JJ.etjmHI1T11BHIIX IlHCIIB3 TpaJKeRKA 73QaKa II BI!Cl!ll3 ORIIX 
Taqax:a ;l.OG&jeHI!X li3 llOje AHHilX D·lnKoJ<a paoryHajy CC pDMHKe 
f (B. n pHJIQr 81.), KOje rpe.fia CMal'paT" K30 HajsepOilal'HIIjC 
;pt WT<e OJlrOuapajyil.IIX BIICHIICKIIX pa3:UI K8 . fu 0 6HX p3MIIK3 
o.D:Hocao rpewaKa paqy11a ce cpe.:vt.a rpewxa jc,'l,HIIIl!le re>Iomc 

m0 = ±J.~~~- · (5) 

Y 0 80j tVOPMY:!ll n je 6poj O!lpCijeiiH ~ Bl!Cili!CKHX p83Jl KK4' 
a u 6poj ttenoanaTIIJ< OAIIOCJIO 6poj 'IBOpnnx TaoaKa, '"*' ce 
anco,1yTHe BliCIIHC O,.'lpeljyjy. 

Cpe.!lii>C rpew1<e onco•yTnHx niltHHa '!IIOpHIIX' ra~axa pa~y· 
xajy ce no 4Jop>ty.'!H (125.5). 

4 .18 ti 127 

H3pannaH>e Mpellle r pHrOHOM. I!HBCJtMana no 11a•may nocpcn· 
H!lX Mcpett..a spwn c e y tlllu~~~~an. o6pacllY 6p. 10 T. n ocry11aK 
je c.,e,.ehl!: 

1. llpS<l ce 113pa~yje (y llpOH38()1bHOj p3~Mep11) CKH0:3 Mpe;KI! 
2. Paqyuajy ce up116.1nt~<ne a•lco•yrue BHC!ll1e Tpa>KenHx 

Ta•rar<a. 
3. nocralllloajy CC jeJlHa<JHHe rpcmaxa KOje y o nWTeM o6JIJII<Y 

r nacc: 

v,-. a,.6x+ l>, ~y+c, Az+ ... +(a, x0 + b.y0 + c, z0 + ... - (HA +II;)) 

v,- a, 6 .H· 61 t.y+c, .llz + ... + (a • .x0 + b.y. + c, z.,+ ... - (fls i· h')) 

( I) 

Vn =a,. .<l.x+bn Ay +c • .llZ + ... +(an >'0 + b.y. ~Cn .Z0 + ... - (f!Jr +II.)) 

r;\e cy: 
l-'1, ~·~· .. V11 · · nonpa BKC 3~ Bi1CMUCKC p a~ .. lHKe /t~t /l~ . •. 11;;,; 
a,b,c . .. •· Koe¢n"lHjennl; 
.x. Jlo z •.. . . npn6,1HlliHc aucO.'l}'rse l>HCJ!He TpameHux penepa : 
!l>:, .lly, !:J..z., . llO!lpD DK~ ~n !1pH6.111JK!IC aUCOJIYIIIC RITCHHe' 
11 • • Hs ... fit - aucOJ>YTHe SHCIIHC • .namx"' pcnepa O)ID()CIJO 

73\13)(8, 

(l27l 

Kaf.A1ffAI6{ 
lllPEtlf TN.­
ftiiOM. Hlll£1.. 
MAliA ftlt 
HlfMIY a·o c. 
'fllU.l -. 
t1EPIIIu\ 

Ilpunor- 82 
IlK&. Oift~ 

"· to T 

41. 
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KoeqHmnj t>HTH a, b, c . • . jeJl.Karm cy .:: 1 IMM 0. Bucnucxe 
paa11Hrce h;, hi .. . lt. ru rajy ce oGpa30BaTR y HM!l<:AAI&H. o6pacny 
6p. 3 T, rJ(e cc ucroflpe.!e.no ollpe~yjy (no cjlOpM)'MI (124.10)) 
U l'CJitl!He &HCIUICl<HX p3:>~1111C8. 

npoj je;'lHaqHHa rpewao<a O,.l.rOll~pa 6pojy O.J;pe~erm:X URCIIH· 
CKi1X pa:>J!HIC3, j cp ce 38 CB3KY O.Ape~eHy IllfClf.HI:I(J pa3JIIif<)' 
noeraBJWl nor.e6na jcAHa•u•Ha. 

AKo ce crann: 

a, --<0 + b, J • + r., z. + ... - (11 A -1- hi)= f, 

a, X 0 + b,y 0 +c, z0 + •. . - (Hu +h~)~f, 

a. x0 +b0 y0 +c. r. + , .. -!H~t"-h•) ·f. 

OHJl.a kc ju naqmre rpenraKa (127.1) r;racHTH: 

v1 =41 t.x+b, Ay +c, t.z+ . .. +f, 
v, -a, A.~ ·~ b. A v + "• t.z ~ . . . + f , 

v. -a. l!.x +b. Ay +c. Az+ .. . + f •. 

(2) 

(3) 

4. Hs jeJl.Ka'lnHa (127 .3) no onwTH~r npaai! .. Klta o6paJyjy 
t OI'IWNE ce I!Op>tanne je.l.Ra~~rue: ....,... .... 

[ooa] I!.X+ [pabJ Ay+ [vacj ll.z+ ... +(oaf} ~o 

[pabJ Ax+ (pMJ t.y.;. (pDcJ!l.z+ ... •[pbf)-0 (4) 

[IJllC] AX+ {Pbcj <'lV+{Pcc] M+ ... +[Pcf)-0 

uoje ce pewauajy no nocrynKy oGjaurH>enou y 'lJI. 89. 
5. flOWTO CC !13 peWetf>a HOpW3JIH!IX je.!llla'IJIH3 O.llPell.e 

n o rrpaaKe lix, toy, ll.z ••. oae ce ll.O.IIajy npK6mnKI!Hbl anconyTnl!M 
WlCB!laNa ~.y., z0 • •• Te ce ,1o6ajajy .o.ccjll!HIItnBne anconyrne 
BJiCKRe TpalKCHliX taq31(a. 

Kalla ce nonpasKc lix, ay, 1lz . .. ya~CTe y je.JJ.tWutHe rpema1<a 
(127.31, oApeJJ..Khe ce nonpaa~e BHctUtti<Hx pa3JII!Ka v,, v., . . . r •. 
f.h OBIIX nonpauaKa, a no cjlop:q n11 : 

m.- ±· J[pV'J (5) V n-u 

pa•sy11a ce cpc..o.tba r pew Ka jeJunnrue reli!Hile. Y osoj cjlopwyn11 
n je 6poj OJl.pe~eHIIX BHCliHCKliX pa3JIIIK3, a II je 6poj llMO~llaTJIX 
Oll.ltocl!o 6poj TB'laRa q11je ce ancony TRe BKCIIHe Tpa)l(e. 
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Hspasua ~t>e no na'IHHY yCJioBHHX u epen.a BPWH ce y IOIBeA· 
wa~t. o6oac~zy 5 T. 

1. Tpc6a uaQpraTH (y npOII3BO>E>Hoj, a:u1 nosolb!TO saaGpa­
roj paar.tepu) CJ!.KliY otpe"'e. I Ia CKHQR -rpc6a o6e.1e1KRTli . se3He" 
r a'IKe r j. TaqKc y KOjiiMa ce cyTH'IY TPH HJJH Rl!we a.:saKORa. 
nopeJl TOrU Tpe6a 03H3'IHTH 0 Jl.SW" TUqKe Tj. TU'IKC '<Hje Cy 
<IIICOilyrHe DllCHl!C paHHje Oii.peljelle OJ<IIOCUO 1103Han!. }J.e<jlHHH· 
THBHe I)HCHHCKe pa3,1HKC HJMeljy )l;aTJIX Ta'IDKa l t.TH peuep a TaKO~e 
ce oo eJ,e)K8Dajy Ha CKBUR -" HJHjaMa KOje cnajajy . 11a-re• r.l'IKc. 
3a CB3!CII !IJ13K O,lUIOCHO JJ;etjliii!H'!'HIIHY BHCilltCJ<Y p3S..1RKY IIOTpe-
6JIO jc crpenHuoM IIOKa3ars netbaK>e rcpcl!a. 

2. opoj HC3aUIICifHlC YCJIUBHifX je.a,Ha•IRH8 OJJ:pCI)yje Ce OD3KO: 

t ~ N- 1? ( I) 
.o.re cy: 

N- 6pvj o.apel je!ll!X BIICHHCtmx pa3JTHKa, nonpa3)1Meeaj y hH 
BHCHBCKe p83JI11KC H3!11cljy TpameHHX 1'a'lal(8 H H3~>ieiJY 
TpalKCHl1X H JI.3TIIX 13'131(3 ; 

R- Gpoj r pa11<eanx Taqaxa. 
3. YCJIORHe jeJllla'I"He Koje ce nocras :hajy Hn ocnosy yc.nosa 

,ll,a 361!p BUCHHCKHX p aM I!l<a y CBaKOM 38'ri!Opei!O•l DO.'lllfOHy 
t40pa 6HTH jenttaK IIY·'" -rj. 

:S /1 ~ 0 (2) 

y OUWTCIII o6,T~KY l".~3cC: 

3a l. noJTI!I'<lH: a, v, + 4:: v,+ o1 •• + . .. • f1 ~ 0 
• II. b, v, + b, v,.;. b• v3 + . . . 7- (11~ 0 (3) 
• ill. C 1 VJ ~ C: Vt + C~ F3 + ... + {]II • 0 

HTJI, 
r.n:e cy: 

h' .~ h'' v3,v1 ,v.3 . •. -nonpanKC ::sa BHCHHCI\:e pas..•nu<c , ,,~1 3 , 

fr , fu, fm , .. . - anconyrua •waHOBH ycaosJUL'< jcJllla•mRa. 
ICOjR Cy j e;l.li3 KII <IJi re6apCKHM ~611p0DHM8 
OJlpeljeUHX 1\ltCHHCKliX pa3.1HK3 J noje.JXJ!HDM 
D0.1HJ'QI1H:Il3 Tj. 

fr • :l:: It y [. DOJIHrOliy, 

fu • ~It • 11. • 
HTJI. 

a, 0, C • •• - KOelf!HrtHjeiiTII KOjH Cy je}.[!!3KH .i I HnJl 0. 
nps o6pa30 BUIJoy YCJIOBHHX jc,1lia'UtHa 38 noje.:mne nOJiufORC 

BI!CJIIICICC pa3JlHKC. Tpe()a Y3HMarH HJlYhH no crpauawa uo~Hrona 
y Ct.!IICJly KpeTaH>a Ka3AJ~KC Ha Cary; npJl 080:11 Ca 3 1131(0M + 
Y3HMajy cc o ne sHC11acKe paa.~HKe sa l(Qjc ce npaDau CTpe.~uue 
noJcy.llapa c3 npas~eM ><penH>a, a CA ~HaJ<OM - oue 81-ICHIICKe 
pa3JJHKe ~a KOje jc npaeau cTpensue cynpoTatt npaeuy KperaH>a. 

[128) 
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.I!OJII • .lMf 

...... Itt 
llltiPE.U.TA 

n 03l!Til8Jillll BIIC'RRCI<IIM p33JIIU(31118 O.llrOBapajy llOlKTIIBHH 
KOt<l!KWijeHTH a, D, C, .• • ( + 1), 3 Hel'aTHBBIII!I BJfCIIHCKHM pS.M R· 
Kawa - HeraTll ollll KoeQ)H~Hjei!Tll (- 1). 

Pa~ Ko"Tpone ancoAyTHHX q~aHOBa y<:AoanKx je~HaqHKa 
nocraBJbeRKX sa nojeAKtte IIO .. IIroRe, noTJ)e611o je cpaqyli3TI< 
ancoJiyTHlt 'IJlaR f, 33 n oJrJrroo J(Ojll ooyxs.na cae n o-1HTOHe aa 
J<:oje cy nocras1beHe jt.l111aliJiHe, TC on.aa MOpa 6HTH: 

r, + fll+fm + . -. ~ f ,. (4) 

U ossoJbe:Ha orcryna&a y 3atoopeKH>I n o!!HfOHHJita (ll!ai!CH· 
M3JJHe J!.03BO.'beHe o~HOCTH anco .. yrJJIIX 'IJJallOBa yCJIOBHHX 
j eJ(Ra'IHHa) o.np~ljyjy ce no (jlopMyJtH : 

(5} 

r .11e cy M,M,,M, .. . cvep_H>e rpemKe BIICHIICt<IIX pa3JIHKa noje.J:II­
Jmx lt., 3K01l3 KOj~ )\OTI!l!HH II0.1HTOII C3'1HlMBSjy. Q~e cpell.H>e 
rpew Ke paqyrtajy ce y HHBe.1MaHCKOM o6pacuy 6p. 3 T no <lloP· 
Mynn ( 124.3). 

Pa.J:H .naKmer o6pa3oRatba uopMa..'l!fHx jell.HS"Illll!3 ymtcyjy 
ce yc.nosHe jeAaa~>tHc y • rsomnzy•. (o. np11.00r 83). Y n o ce6aou 
cTynuy ra6.,Hue ynHcyjy ce pell.llnvoqHe re)I(HHe Rnm<ooa rj. 

!lpeJO!o(.tn !., KOjece T3Kolje pa\fyHajy y ui!De.nMaa. o6paccy 6p. 3 T 
/} 

no <j>opMynH (12-1.9) • 

4. Hopllla!!Hc j~Ha'l.l!tiC KOpe.llara: 

[MJ [ab] [ac] p k,-t· p k,+ p k. + .. . 

(6) 

pewasajy ce ua Ha4uH o6ja wH>eH y 'IJJ. 89 (vteMa: Opiu or 82). 
6. PaotyHarr,e xopeAara, nonpal<l!Ka, .!te<j>HHHTIIBifHX DHCIIH­

CKHX paaJJHKa fl 3l!C0,1YJ'l!HX llHCI\Ha TaqaKa Bplllll ce lla yo6H'IlljCmt 
ua~na H R!JAH ce H3 np1111o.lKenor 6pojKor npH~repa (npH•lOr 83). 

7. Cpe.!l.lba rpelliKa je.l!liii<Ue T~e rj. CpC.I\tb3 rpewKa 
060cTp8HO Ollpeljelle BIICHKCKC r aMIIKe CTpaue A)':.t<HHf 1 l<M 

pa'lyHa ce no ¢opMyJJu: 

nlo= :l:~ (7) 

r ,ll.e je t 6poj y<:Aoaa n~o je.J:Ra'luna. 

I 



VII O.l.lEJbAK 

Cklllf~. kapme u kafilaAO;Ju liipr~tOHIJ.M. Mpt:liCe 

I..JJJaH 129 

.211) 

CKHue -rpurouoM wp01.<e npewa Kojuw. te caCTaB~Wjy n.,auo- : . '::lw1 
Hll OJ[pe~l!!l3tb3 H p3<!JII3Ji>3 TpHrOHOr.\. Taq&KS H3pa~yjy Ce y 
paaMepu: 

I : 200 000 3a MpeJ!(y 2. pe.u:a, 
1:100 000 • • 3. • 
1 : 25 000- 1 : SO 000 38 >~pe>Ky 4. pe.ua, 
I: 5Q 000 3<1 .vrpency rpurOHOM. HHBeJJMaH8. 

npenopyqyjt ce ,u ce I!Spaljyjy note6uc CKBue aa ocaos" y 
Mpe»<y 2. P<'Aa o noce6ue a a nonyn,anajyl\y; ucro aall<tt H aa 
Mpelliy 3. pep_a. 

l3e3 063Hpa 113 pC!l Mpe.;Ke CBC , p_aTe" yaqKe HCUpTaBajy CC 
ua cKHUawa upaemrw waC11UioM OJI.Hocrro KapKHHOM, a cne rpaJt<eae 
rallKC r~prajy ce l!JlUO. 

Tpl!I'ORO'IetpujcKe ra•rKe 03ua<lasajy ce no Tortorpa4Jcuow 
KJbyqy, uo >tory ce 03113 ~31!ST>l u npOCTO KPY'A<Hhex npellHHKa 
2 - 2'/: ~~ .. H3 CKUU3M8 TpHfOHOM. MJ>ClKe H npequHK~ 6"'f,.. 113 
CKitU3M3 TpHrOHO.M. HKBeJJM3JJ3. KO.U BChiiX Kpy>t<ldta 6poj T31lKe 
HCflllcyje CCl yayrap Kpyll<t~ha. 

Jt.ll.lfOCTpauo onaJKaHH upasu>< 1\CupTaBajy ce nona nyHOM, 
a OOJta .IICOpeKHl!.aHOM JIHHIIjOM. 

OnltCHBRtne CKIIua y nor.~e11y ae.mqHHc I! o6n11rm c.70Ya 
noTnyAo je npoll3nO."hRO; ga6pau,yjc ce caxo aenoTpe6uo y 11en · 
wasaR,e CKHJl9 llpTall.eAl OKBHpa, aapoqRTO I<OM0,11!KOB3t!HM HSilll· 
HOM HCJliiCIIB311o3 CJJOB9 H TOMe C.IIJiq[IO.-

t.L1aH 130 

KRpre rpHrOHOM. Mpell<e H~pal)yjy ce npeMa cJJe.n.chiiM ~::.1.::. 
o.npe.D.6a,.a: 

1. Kapre ce K3paljyjy y pa311cp~r : 

I : 200 000 38 OCIIOBHY li RORJI!o31l3jyhy 
1:100 000 • " • • 
I : $ 000 3a MpeJ!(y 4. pella. 

Mpelliy 2 peAa, 
3 • • 

Cynponto CKIIUSMa ue H~fla~yjy ce uoce6Ke Kapre sa OCHOSIIY 
11 uonylbaBajyliy MPCli<Y 2 11 3 pe.lla, ucro Ka HCTy ce K3PTY naua­
wajy TallKe H ocHOBife 11 no nytl>at~ajybe MpelKe .!l.OTIIIlKOr pe.lta. 

2. TperouoM. T3'fi(C ce o3eaqaJl:lj y npeo<a Tonorpa4l<:KOM 
KJbj'qy. flpH OOOM: 

a) na KapTaMa Mpell<e 2. pe.u.a Ta<IKe .. pelf<e l. pe.n:a uprajy 
cc upsceo, a 2. pua - upHo; 

b) H3 t<3pT8M3 MpeJ!(e 3. pe.ll3 T31JKe MpC)!(e J. H 2. peAa 
L{pTajy ce upBe.AO, a 3. pc.aa - llpUO; 

c) Ha Kapra>~a >~pe>tte 1. peAa Taql(e 1., 2. 11 3. pe.a.a upujy 
ce upBelio, a 4. pep,a - · upno. 

[130] 
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3: Ha t<ap-ral>!a ce 03Haqafl3jy taliO onn npaeuK noMoby 
KOjii :O: je 'I'Bqlia CTF18po0 O;lpe~e"a. flp8Bl(H KOjH <:y Onall<aHH 
~ Racy yseTH y 1t3paud~H.e ue HCUpraeajy ce 11a Kapt·aMa TPttro­
IIOld. MpeltCe. np<:Ma 'I'OMC: 

11) H3 K8pT3MII JApell!e 2. peJ{a HCUpTaEajy ce CIWO 01111 
npaBUH nOMOhy J<OjHX cy O.llpe~eHC Ta~~e 2. pe.D.a; 

b) !Ia KapTaMa »pel!Ce 3. pC.D;a HCl(pT88lljy ce C8MO OH>J 
JJp8BUH IIOMOI\y KOji!X <:y O.ll,pe~eH~ T8QKC 3. p e.11,a ; 

c ) aa J<8J)Tallla otpelke 4. pc.o.a JIC!IpTaBIIjy ce cawo Olltt 
11paeu11 noMoby KojHX cy o.a.pe~eHe TaqKe 4. pt.ila. 

4. PacnopeA .mcTooa ~a Hap-re 2, :l H 1 Pt!ll.a o3uaqeH je 
y npllno~Bb(a. 

5. CRH ua-rnl!cH ce HcnMcyjy .poH/\" nHCMo~' ncpoM 6p. 
3tj., a na3HBH -raqalia - n<:poM tip. 5. 

6. f p3BKile H3])0.AHHX peny6.ilfK8, cpe30Ba H HapO)lHIJX 
OiLOOpa 031!311all8jy ce KJI KapraMa Mpel!CC 4. pt!Aa. rpal!Hl\e ce 
lfCJt~al)ajy 3eJteHOM uojoM no l'Onorpa<PcKOM K.'bY'IY· Ha K3pTaMa 
Mpea<e 3 pc.118 O:iH3~8 fl3jy te C3MO Ci)eCKC rp8HHUt', a RB K8p7aM8 
MpclKe 2. pe11.a rpaaHu:e c~ yonwre ne o3~a qanajy. 

7. Ha KapraJ,~a Mpe)l(e 4. pella o3ua•mnajy ce, ceM Tors, u 
rpaHH Ue pa • .la IIOjC!lHJ111X TpH3Kry.!aTOpa, <I npH .lllfY 1<3P"fe 
H3pa~yje cc meMa7H~KH npcrJ:e.ll Koju jc r pl!aHryna,·op 11 y J<ojoj 
rOJlHI!Ii .~tonNuy Mpellcy pa.llHO. 

8. Ta•JKC ce llaHawajy Ha Kapre coojBM Jli$11MHTU1lUIIY 
KOOPJ.llllf8TaM8.. 

9. 3a Mpe)l{y rp~tro!low. ul!RCnMaua noce6Hc J<apre ce He 
H3pa~yjy, Hero MaKOBR TpHroHOM. H»ReJJMal!a oaua'laoajy ce na 
KOIIHjar.1a HapaTa MpeJJ<e 4. pe..~a. Ono ce o3Ha•ra6aJbe upmH ua 
Taj ua''"" WTO ce IJS>K crpaua, 33 Koje cy o.ape~cwe BR~HHCt<e 
pa3i!H!Ce, no llyocy n~a.ee nHttnjc Ae6Jb101e lmm. Y cny'IJ~jy o6o­
C7paKO mr;peiJeHe s »omcKe pa311H«e nonyqe ce nyKa mr!IHja, a y 
cny~ajy je.!lHOCTpauo O.IJ.pel,e Rc - nona ny~a, a nona HcupCKII.IJ.aHa. 
n ope.D. JIHHHje yrllttyjc ce (n.uaoM 6ojoN) 6poj oCipacua 11 ci paHe 
r.11.e j e BHCHtfCKa paM Ht<a cpaqynara, a nope.a. ra'lt<e ynHcyje ce 
Cipoj o6pac~ta 11 crpaue rAe je anco.DyTHa BIICHna cpa~y.tfara. 

l.J.,raH 131 

Kara.t03H TP~<roaoM. Ta•taxa cacral\Jhajy cc npeMa t~K.UiljaMa 
J<apre pa3:.tepc 1 :25 000 ll ro CM paheaJI 11 rtYJill. 

I . CKpaheul! HaTaJJor cnqmbaeajy: a) ceKUHja Kapre pa3Mepe 
DpMor 87 I : 25 000; 6) Cll><taK IJ:OOp.DJlH3Ta H 3liCO-"Y"fHHX Bl!CHII3 (npeni!C 

rp11rouow. o6pac~a 6p. 25) 3a eRe raqxe Hoje ce na .11-0TH'JHOj 
CeKUlij lf H3•193C. 

nponor 88 
2. n y11 K3TaJIOr caqntt.anajy: a) CeKUMja l<3pTC pa3Mepe 

J :25000; b) H3U0l( H3 llp<;rM.il.IIOf tliiiCK3 Tp.HaHrynaUMje OJ!ROCHO 
KOnllja -rpKrOHOM. o6pucu.a 6p. 5 Ca i"l~ij>HIIHTKBHO OpHjenri!C3RitM 
n paBQJIM3 II a n COAYI'IlHM 8HCKH8M3 T8'13Ka; c) H3BO.ll 113 OITHC3 
IIOJ!Oll!ajll T9'!3K8 OJ!HOCRO !(OITHja Tp!ITOJJOM. o6p1ICU3 6p. 'J7 Cl 
e&c»ryaJJRHM uop_auuMa o s acnocrau;batt>y ».m yHHwTet~>y Ta'laKa. 
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npJ1JlOr I C..n. I<>( 

CDHCAI{ CPE80BA CA CI<PA'BEHMM OBHAI<AMA 

""'· Ua311ll C)Joe:~ C~awJt: CHO I CKp. P~A. :t{t.)11fJ C~!l..1 I Ce.!fNile CHO I c ••. GCI6j olean 6poj •(l,.'lt!DIIC. 

1 As6yKonaqKu .. "hy6oautj" A, 38 Eocallcko~6po;r- r.oc. Bpo.r.t B" 2 AH.!Iplfjt:BliqJW All•flttjcuwu.a A, CKO 
3 ApHJhCKH ApHn.e. .. A, 39 IJeJttr Ma11a- 6e.1n Maeacntp 6 .. 
4 flnij6yHapc~~ Ai1M6y~tap• A, CTNP 

5 o>pcx~ I>ap• s, 40 BS:bttsCtt:H fta."hetto"' B, & De1lK•rkw CReTOOapeno• 6, 41 B.1aC0n'lHa'l~K ti~aCOTHlfrtelJ Bo 7 tie.10A.11t~ff3\fKH fi~lla na~a&Ka 6., 42 By..,uTpHCKM Hy•••'l'" R. 8 f)epaMCKH liJMHTJ)u• 6:; B~ 9 fiMTO!nCHH 1-;HTOna>« s. ·13 HMtuCrpa.o:cxw l::hurrerpa.a: 
u &,uJOftil'f~>:JJ Baanono li, 14> 6wjenonoJbCKH bHjeJJ<> nOAe11 r.. {5 Jl>pOli<Jl)IIICO" llapalKJl)IR 

~ ll 50JbC03~XH 6oMmnt* s. 
12 50CifRCTJ)3D,CKH l:ioc»llerpaJl« "· 

fG I Be.:ntKoropt11.(t\H RM. fopHOIJl 
13 BjcnoBapc•• lli•••••P ti,a 

4 7 BHIIk"CID.3~K.H BHJIKOBilH* s,. 
48 UHpODUTUqK)I BHpoannw.a l!u H tlpf'Juct(JI BpMtbe H,, 49 D<>jmrhKH llojHHh B,. 15 .Sa•r.any...xu s .... J1y'"' 15 

16 Buxat.J(Q £uxah u" 50 DpnmMoctCKH Bpnm Mocr R,. 
t{' 51 RyKoo.apct'" ByKosap B,. 17 6oc.llft(:K0-I"P3- Boc. fpaJlMUitc.a• ,. ~2 RHtO'Tf\K BucoKo"' B,. JlHIUII::c.t 

1>3 13Jtaectc~qtc" &a~l:I.Hl£1 a, 18 EocancKo~rpa- 'Doc. fpaxooo 617 5:1 KlU\HRJ(CX)t KRKHHJ.a• B,:<J XOBC~M 
fj,:) 8pmamcM Bp1110u* ll,. 19 Goc.,ucr.:.~~- So c. ,lly 6 Hu& DJa 

6tt·l~k .:>G Hpan.tkH Bp3JLe~ l'!,. 
20 SocaKeKo- '!Joe. Kpyua B,. 

.:;? BeJJKk~Ka-Q- Be... !Utaoyma au 
!ljo'UU(I( "PYn<K• 53 BapcmKM Bapem Jl,, 21 RocaAr.Ko- !Joe. Hoe• B., 59 BMIUICH Bnc B .. 

nont:KH 60 BpfioBellKH Bp(IOoeu B= .22 SocaRcwc.- lloc. Ilerpo•au. 15,, 
ne1p0R~'JKK 

23 5C11f\.OBaqK$t BellKOaan o!, 61 flt.HA.8KCKM l'"~lf~.1JJe• P. 24 JlyrujattCKI'I 1\yroj•o 0!5 G2 ropCKH ,npar.am"' • 25 bUjCn•WHCKH 6WjeJJ.MHa* s., 63 fpallanH'fkM Ilp!il1lTHna• r. 
26 Ep.,;tJI(KH. "1""0 ll' Ct rpy:+:aUC'KK Kparyje ... ,.• r. 
27 Gw11ehkH liJt.1leha n"' 65 rapeWIIK'JKJi r&pCWH.I:fU,a r n"' "' 28 Ga'ltto-naJJa- f'iall. nanaBKa 

" 
66 r.mme"" rJIHK3 ... 

H3-tKH 67 roemmKH fOCUHit r" 29 l)a~KO-TORORCit'i ha•IK~ Ton~* IJ., 68 rpa'Ja\fKII rp~··(lll r,. 
30 Geponcxn bepono.: B,., 69 rJ'~'~WtJJilO• rpy6•UIIIO 
31 tipOJlCXM Dpo.!l• 6,$ noJF.Ciffl no..1.e r,. 

CHPM) 70 rJI'aMO'IKH rJJa~Oq r,. 32 &ope•• Bop• ell~> 71 fpazta'Ja1tKK rp3M'fan• r,. 33 llyjaNOR~··· l>yja.to•att• o,. 72 rpatfalnr•tKH rpa1l3IlHil8 r,, 
at llerejco• ~VCtbattMH.t R,. 78 faTataKH rMIKO r,. 
3S l>c•ejc~os JiCIJCj.: n.. 7f fjop•c·llerpnn· rjop~e Ilerpo•* r,. 
36 6eorpa.u.cu Scorpaa• s .. CKH 
37 60C8BCK&IUa• lloc. WaNau l:>u 75 rop31KJ18HCK'K l'opall<ne ::: )JaqJW 16 n1pH~KI1 Hnna ropKU>l 
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~''""·I l>pvj 
l1UK8 t p(:J.tl CeA"lOTe QfO C tcp. 

b~:IIK.$ 
JM, l B alHt' (1'1~;:: Ctnxfl:~ tHO C<p. 
6pnj 001~·1(0 

77 rpocyna,t.eKH r roeymbc f - 121 JafS,laH III(XH ,qellane;. J, 
78 r oc1'HBapCKlf roctMMpc r; 12a Ja,ap,.HC'II':I( Jlth>IKIJ;t* J. 

129 Ja<:Cil'-',.)tK C).!e,'l. 11a,UHK.a* r 
~ J14UJUM)D.FpJUCit;:M Jl.o:llrK.~Oilrpail • Jl, ISO Jac,·ne6apcKH J3ctpe6.sptKO f. 
80 .n.6~ .Qe63p• !L, 131 J;t~c{((" Jaj•e J, 
81 ll.t~eBCKH lloRll nasap .u, 131! Jawa"COI-U'Iti.KH Jausa To)l~ h Jo 
s~ Aer.notoua''"" .!lecnoroaau• n, 138 JymnO~<'I(I#lJI:CKK B.14.11.K'£UH hM~ J, 
88 Jto<\pH<Kll n~~~·n.'b-e" Dz 13~ Jereuu•••m JcccHJJLLC ·'· ~ Jlpar211fC8C."J( lt r ytU' .!ls 135 Je.~JO~antkH Jc.oca J. 
85 .il(l~lUi'lKll CpGmUl• .a, 
86 .tlpattorp•olCl<H .[lpaoorpa.!l ll.u IS6 I<a~a.upCI(K Knua.1.ap• K, 
87 }l:)py t~oapnlt il:.py•ap Jl\2 1S7 r\,t>JeR-:1<11 J<lt<cCOOoll l\ 
88 •1le.nHwn:.n jle.olfH.U&:* ll.n 188 Jf: .... Y'IICH K.1a,.!I.OBO* K~ 
89 ll~n.aqJ\'1t Jlott.H i b tl3U .'1,, 139 Ko.ta.ru H He tui tW..3WKU K, 
90 !J.QJI>C) &<HXQ- ,lJ.oHou 4'1- M.:<O.'l-i\f ,flF, ll~ Ko.1y(htpc1U! J i3JOi"J)Ceatl t. K• 

;a .. 1'CC<it J.j1 t\onaO}l11•l< K Gpyc* K. 
91 D.on.orty6~•1t-:» !lvtt.a CT\'.:lJtiUl .'l:c: H 2 KoC'~)'i~•um ~pni,Yl.t.1HjA* K" 
92 ;J.yroc"'rl C-I(If :J.y• o Ce.•o ll,, H~i Koc:.r.:ajC!tU • na;J.eRonau• Ku 
93 ,,ll0t){'€J, .ili10J) Jlts l« K~uc~tt< Ko••aae* K" 
94 ."t<:pCetrT(h"c.! .rl~:l•uenu*" .'1.., 115 Kpar). jea.;;'iu Kp>ryjeRa~t• Kn 
9~ J\060jCKII .Uo6uj "' H,. H 6 KpajtttiC'kH Hcro-rKn • KH 
91} D.ys::uhctm lly:mo .a. .. , 1,7 l{l,aroDCii.H Kpatoao* K,. 
!J'i Ay6po"''""" !lyi)PQ-H1fHK a;. us KpnBonaA:t- KpHB-8 

us !ltautp XHC~fi'CKK C...efl••t:.>t .il,. !U""'I lhultura* K,. 
~9 !f.)pk!HTOp<•H UI~Htt)iK Jl!. 149 Kp Ylltf'.ACKi! l(py WC:t-f~ K],. 

l U() .'lp .. p<Mif .Lip•~P !l,. 1~0 K~).ttcillllkH K.Y.}4HK K, 
101 ,llj)Y H.W K I~ !LpjtuJ)J n,. ·~· 

)\(ltfi.'I%C:J:Jf, Ku"c.uje t\21 
U2 Kp-:f .. •C::KH l(pau. K-

10'2 ~4K081-l'fkt1 'tlti i\OGHu.a""' ,, ~~ 1\pr.OKH Kpw•o ~ 
103 l 1;eo~•••i<Kit Detl)e.lMj~" r.,, 15-1 l\apJ108a\iKH K.ap.'lonau K.., 
Hii 'Uar\())ot.a•rt:M 'L.a}(OIO T 

155 K .l .aU.C\IlCll K.,atLeu. K,_ 

~~ r.yp~•••.x• l>.)'p~e•an 1~3 l SG )(uOf\S.UUt111.1K~ K o npwru »II.A 1(., ,, J[)7 .. ,. • .,~ j ,~.; ... , K;. 
158 KpanHncn Kp<mKHA J( 

106 )KW~U\Jl PaM"OnHheBo• )1(, 1M. Kplfit<\'B41fi.Jt l<'r11':'<eA1Ut K: 
107 >J<yncKit An~l(caa· 1M 1\p<KH l(pK' K,. 

.'1p01-8U.. )1(, 16 t KytK1'4CtCI{ l\ytV.H'-1 J( 

108 11< ynalb(XK }l(yn•,.• )!(, 162 K.ibyu" (G H X Kn.y• K"' :u 
lOS it\a6.a;bGKU lKa6a ... >K. 1&.11 KorO?o•pow><• K<>rop· llapOUJ K,. 

Hi 4o KKlUtCKii t\HllH 1\:38 
110 3a.r.oa•~CKJt KU.B>lCtY>au.lll 3 165 1J{oJb"iWH Ko~'""' I<,. 
111 3ajt'<3pc• fl :iaje.up" :t! l 6V Kop•tyAa.w:: . .-~ Kop'ly:,a I<,. 
112 3 't t.UDKB Ky~oo' :'. 161 JGu.~ll.o(tcK f<..li.U:lh ~ 168 f\oennc.;~ Kool'H 113 3 aatu00pCIICH \.lajc.T~tua• :~, 

169 f\y,tt::KU 
., 

1H 3copnxc.c.-H 3suplmK.« ::~. ''YJJa K., 
U 5 3 ewy Ht•m 3e,.,yu· 3: 170 1\oropCK" Korop K,t 

111> S>rpW.a ...... 3a•1>e6 3, 171 Kn~HH::tCKH K nillHJlJVI K.,. 
111 3Jt31':1{)<:k"K 3.u.rap• 3. 

172 }U,.,~IC'C«tJ Ka~eH~rta K .. 
llS SeuwJKM 3¢}H!Uol* 3, 1?8 Jlanr.Jat no,J.)' je-Rn* .~. 119 3accraliCKif J(O(OUC((;l 

MHTpOJ!:l{Uif 311> 
17-t Jle.RJtliKlf Vt i(()K3l\* ~'I .. 

i21) JaoR.Jomtht.."'H &Jouacuudm 3u 
J75 .0 f.CK0f:l31ltc'H .t1(:(J~:Onart* Jf. 

121 3.1;~,.tp:C~tl 3u•p 3,. J'i'C .tlpKIUf"fl(lt 646)·cmr"ua• n., 
l ?? il y.A6l.:PJJJ tOi JlyJt~er• Jl, 
17H .llus:w.c"" .nunno n,. 

122 Mao•'R" 'Lypa•o••u• M, ]79 JlonaPC»t•i ;Ion ape n .. 
123 11........,. k k!KCll1: )f. 1110 flc~.UCX.H .!lotba .rlcn.J.lD-3 J)l! 
124 )1 K 01'C1C;l1 lthfOT<:KH 11; 
125 l.fap,tjCK\1 11•p•Ja j;l. 181 .'by6:'bD.IICKiol 
126 W.tnpcxo-6u- 11JIHpexa OK01UIUl\ JbyG:.•Ra Jh, 

crpn r\14 6 ltC'Jl)tS lla J-l, 18~ Jl>.)'TOl.St(lCKH Jbyrowep• Jh, 
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P<.<.l ISpoj 
H~,R cpca.a CeA>Cane CIJO I c,,,_ 

~II;!IK 
P~·.a.. 
6poj 

Unuo cp~ CC'.UIISITC CHO CKp. 
OJHall:.t 

183 Jb.v6yw•n J"hy6ywKo jl>,. 9.~~ npst:tentJU( flp;.~JJcn'fll n,. 
184 Jby6•chr>H UpemuHa* .•n: 2:~:. n~HII.CICH TprouJi.WTCt: n;_, 
13ii JbHUIKtt Jbar• .'he 236 TiaK1.1e03.4'l:H Tiattqtuo* II,, 
18& Jbv6llh•<>-rp- 23? lltyj:.• 11-ryj n, 

nascrttt ll.:~qaK.: jh:r 238 lbKJ"':1°UUf l1••p•u rr,, 
239 l lepynhll.w~ llepyw•h n,. 

1n1 Ma•lecaucU"H Sora-rHh Ms 210 [ [eTplflloCKU Ilnp:utb3 lf• 1AA MM.,• meflCitH npHjenon.e* I\ I. 241 rJperp•ll«K [Jp~rpa,!la 
180 MJJ~»$CKH IJeTporsau.• I M, 212 llp!>ROUIJ:H npe.'Jor* n" 
190 MopattK'~KM. Haatt.Kn;!l• Ma :0:43 Upnje,,opcKn npHitllOP* n" 
191 M>pH6op- ~·H J h)IMIROpCKK nyn .. l:IBOP* IT"' 

(:KK Jl/U ~~plt6op Mr! 2~5 Ilp030pCKfi n]lO~Op rr'' 
192 Mar•;,t.o~- OI'Oimlla Mu 24G floJotopascKH Ren. n.1~11a* n"' "' Cl\H ;,,:(• 2!1,1 nOJb'4:niCKM llo..,,cr;uce IT,. 
1~3 Myp«o· M;ypc•• Co6oT~ M,. 2i8 noCToj••Hti(K 1loC'rojAa n, 

ro6oTCKK 219 n.:>Ap.autt.:O- 11., 
19~ Mar.'lajcKH J\1ar.:taj• M,. CJitl1'J1HCf\t' IloA~p. C.1aJHH& 
195 MpKOtbKhKH Mpxo10Mlt fpa• Ml7 
196 Maxapctm Maxapc.:a M,. 250 Pa.!lDBstmKH p_,i\OI.HIWTC~ l't 
197 1\\etXOBHhKH MeTKOBHh M, 2!il P.a!)enexu. Kpyncm•=l< r. 
198 MocTapcKK Moctap M,. 2.i2 Pail't:an.cKH P~)l('au.* r; 
1S9 MopaBCKH A..'JelrCHH~\ll't( M.l 233 Pat.tcKM Be.l. r pa.vtwTe P, 
200 l\lo4pl.-KH Mo~p•• M .. t s.;4 P~CriUCIIH 5tpymenall* Ps 
201 M03Hpr<:t.:H Mo3M?i• .'1:1~3 2~5 P.1(18UCKlt IlojMna Ilaurra• p• 

2~G Pt.cat.c.cK CsHnajwttt.M P, 
202 Jlepo.!lHMCKH Ypowt:nau4 Ha 257 PotnilAH~KH T>Yll~~i~• p• 
203 lhtt<WHhUH HuK,IIIah• 

~ 2>8 Pa6cKH Pa6 P,. 
20i HH1ll8BCICU Ill:lpor* 25~ Por.arJti.(KH Por.1.THit.1. P., 
205 HHITlKH IIKm• H• 260 Pywci(K PyMa* P., 
206 H384),,U~Wli:d Hoao Mecro H• 261 PaaroHCKH P:t.'J.roNa v,. 
26'i HamHhKu HaUJH,\e H, 262 PecencnK VeceH'* v,. 
201! Ho~orpaJitJWXM }ioaa rpa.q11nut.a Hn 
203 H<>BCt.:H llO'RCK11 n,. litiS Cti))JbHWIS:H CBplbKT* (' 
~10 HeP.eeHit.e~H Heectntbe Hu 264 2CXtJ"'1Ut Ci~DHlla* r:! 
~II Uono"~eM<e· H08<'~ Kue)!<Psau n,. 26S KOl(CKJ.t CK()flji::* c· 

aaqKH 266 CTpy ..... ,. Crpyr.i~:llttt c' 
212 11oaocaa.ctcH Hoe• '-"A* Hu 267 CTpym101 CTpyru c! 

268 CTy.!lenl:fqKR Paluxa• c, 
213 OpawattKK Ap>Hijenoo•U"A< o, 2G9 Cpe6pe1t11""H Cpc6pen•ua 

~ 211 O:xpKaCMK O:tpH.!l• o. 2?0 Crapona30B3.,.K Ctapa Ila3oBa* 
2J[J Ory;ume)(lt Ory.'IHrt o, 271 CaMo6opcKII ca .. o6op cu 
216 0Gil)ii: ... Kl'l Oc><jeK 0, 212 C&. HoaK Co. 11oan 
21? Oro....a'<t:K Oro~ au 0. 3e.1HAt 3t>JUIDa c., 
218 Qljoli •• K OISSIIH o. 278 Ceu.ci<"K o,,., c .. 
219 01.1a•um o ..... (Ii" X) o,. 2H C':ltca~kK C»(aK c,. 
220 Op.aX0831UI:H Opa~oaHua o., 27~ CJiaBOHCKO* 

6pOJ,CKH CAan. opoJt c,. 
2ll1 napaturut"" napah~tt:i: rr, 276 C.UBOHC¥0• 
2'..12 IlehxH lleh• IT. QO}I(eU1Ktt c ... an. llOll<era c.,. 
223 n.aeoaA>~"'" llien""t* IT; 27? CnyJ'bCKII c,,y,. ct7 
2ll·l noJU'Op<K" Oce'tHna.e: n, 2?8 C)'IU41lKH Cy1uax* c,. 
2~$ no;uoopc..:M Cyoa Pe••* IT, l!79 CaHtKH CaHCKH Mocr• Cu 
226 noJlpMMCJCK Opaxonau~ n., 280 Ctu-e.ew.K c ... c,. 
227 noJlyllaDCKK CMe!lepeoa. ~ tlll Cn.tKTCKH Cmm'I* & 228 noH<3ptrta~teK rl<>*~pesall.* 282 CToaaq"H Cm11&1' 
229 nO)f<CUIIfK no>Ktr"*" n,. 283 C:JpajtBCiiOI Capajeeo* c.:; 
:130 nope''"" n. M";,.a~oe:~tra n,. 23t Cef•han:KK Cenr.u c._.. 
~1 noc~80-T-'~ .. H,la.:tHWMfHUt* n .. 285 COM5<>pCHK CoM60P* c._. 

RaP.ekH 28G CptM~tro-biKtpO·i CpeMua 
282 nor.aRCe<tt 06pe•o••ll* n1~ ~a"'l\" Mtt1·poBHll.3* ~ 233 llou,epc•M illa6all• JJ), 287 C8tlOHHK0•1C.I!:H~ CaeTn J bu,~e.; 
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..... 
6po) 

JiNff!C C.J)d.) CI!'AlUOf~ C}'JO l C••· ...... p.._ 
H IQ.JCit C'JI'C~ ~um:CIIO c.,.. 

iSpol OJ:M11Cil 

288 COK06atbWI CoKO Ball>a• c., 3H Y)K)li.JKH Twrooo Y)KHnU Y, 
289 CnnmqrH JIHIUI:>!H* c,. 
290 Cyoopnm Cy.a P~••• c., 31S ~OjNX.-» <I>OjHMila* q., 
:m Cp6a'll!• Ct>6•Jt c.. SIB ~'fa.HC:IUI 4>0•4 <1>, 
29-l COx:o.aql'h COfd>.lall c., 
293 Ce::caa:cx H Ce)l(:t.JU c,. 317 Xo.WOJMil( >f\ary 6H.u~• x, 
29t Cynt:rapc•• CyneTap c,, 318 XepuernOBCKe Xepu.eraoeK x, 
295 ra .. m liJICKn Y6o T, 319 Uapeooce•CKII Hapeeo Cc""" u, 
296 Tar<os<.:"" roplbll 320 llap•6PO!l<•• tl,KMHJpOMp'la & !'llli.lraHonau• T, 321 l.(eni ... CKH lleTHtt:.e 
297 Te~:sHhttM BapsapMW• r· 322 U pROTilt>CKH KoojCpKh• 1.4 
298 T pc:re:MHtf)('M Tpcrct~alf• T! 3'.!3 f leA.e veeto Ue.w u. 299 T ec.1xtuu:r Tcc•Hit T, 324 Ue.w. oxo.~KIL1 
300 Tpa.BHllqKH Tpaamn' r. 325 llpM.K8eUHlU.lt UpM K&ellt!III* u. 
301 1'y3JlaUCKt\ Ty3.u* r. :l26 U aSJJ.MCKu uo- u,. 
ao~ Tpe6"""'"" Tpe6»,.e Tlo 
so a TeTOHCKif T e1'0BO* Tu 821 llpu.O"'tJhCKH "!pROMtJI, LJ, 
30~ T »tOB0'8tn:t-unm. TuTOB Be.~u~:c ~~t r .. 3'18 l t.l:nUHCKH Y:3-:u.u 4, 30.\ 1M1080ti:OpC .. THtosa 

lUi'l.K.H 1\optll•ll• }~ 
~29 ll~l(OQ.e'llrt.H 4akOJI:tll~e 4, 

3116 THTOip .. CIOI r~ ... -\ b nAHBCial "UOJb.HMa "ls 
30? T tcre,ll tlt II TR-rt.U r,. 
,,08 T01'1JlM1.JIOl Op<Hrynlbc• Tta 3Sl Wl1p11Jt:1H}111CKH nPK'll<U* UJ, 
3Q9 T .11:LfKWI(K ~pett.aHHH* T,. 3S2 IIJTnu<:llH WTJm+ 111., 
810 Tewatt.CKH ·rematb f.· 333 UIH6e'RH'IXK Ulwijtu•"* w. 
811 T oJU.tltnCJCH To.;n ml::l. 

r" 
331 !1111/lCKH Ill"~ Ill, 

~12 Tp6oBJba ti(:"-H Tp6oo.1oe " 335 lllllpOK06pH· WKpOU::H 

813 Tne6.1~arM TopeOH•e: 1tl jtWKH SpKjtr UJI 

npC:JltMf atMC3K cpt301112 CaCT.tiJbCH je til <k.'lJOUy ynpame. DOI,C:o'lt K<lkO j~ o6jal· 
.'hC M4 y CJly)l(6tDUM. r;>~1J~H411~.1: 

3a HP 5oeHy 11 Xep!lerO•H~y CnY10<6eHH >KCT OA 7-Vi!-19~7 , 111·29 
3a HP Cp6Hjy ••..• ...• Clly>«6e"" f•acu•• "" 2i-IV-1947, JJI-17 
:-!a HP XpO&rcxy .. .•.. . Hopo.llHe """""c OA 1-VII.J9~7. III (CIX) 60 
3a HP U!wy fopy . . • • . • Coy1K6e•• •ncr oa 1·\'-19U, III·~ 
3a HP C..oeeaKjy • . • . • . :YpOJU<K AIICt oa ZO..II-1948. V-~ 
3a HP /o1ueJ.auHjy ..... C..yli<OCft .ecuHX OA 30·1·1~1, In·l!. 

3e.t3AHI(Oll cy <):4R.l•leNK Cp.t30BH y KOjhMll /t p1Jl 8:1 TJ'lllalU}'Rar.wjH HllH 3.a~pmen 
(a.AK.Ih}'~itJO ea 4·MM pCAOM) HnH Je aauo-.tto ~ paAOBnMa ~ra upelKaMa HJIJKHX puoea. 
Y o6a «;.~Jy&~aja ynoYpe6.1.eRe cy ( 1\"Ptheue 03N~uce np~wa ynpaORoj no.a,tJnt n :Ha:JHBRMa. cpe­
~oaa uKuJt cy 6Mu aa ope-)5e puo•• sa TpHaury.Ull14jK. OpH.itMKO:.a Tl)a'lWtiLa 11 y:nu.tau..a 
uo.a.araxa HJ enaCSf)()an rpuaxryJ~au.uje rpe6a ry '1'HA.tHMey liNaTM y rnuy u liD-eT'XOARO 
ycra.~atmJ AI "~" je n j CJ>'\:.3 .:ta.:tp:..rao npe.~awlt-M .R:I.'\HI B4H Je Ba31Ul RlMtu.eK. ¥ npnow 
C.1Jqajy OCT8jt. M C:Kpah.CIUI 03J:tak' lltDpo.Mea.elfS, A f Jl.PYfON t;.ty•,ajy 00C10j(: H ttpabet:lt 
03Ut1Ke ~lUI ''Pe.t}aiUJbeM !!a3tJ.By. Oso Tpe6a y C'l!lall'OM " OBKptltiOW t'., yq.ajy yctaMoetnx 
y3ulo'•jyhK y o6::rnp H.acraA<: JJ.lwta:e y Ttp.HTOpUjil.lltOj aoa.c.au • y na.Jfli!IH.MI, a~ebH ce 
RpM TOM 13 ;'1,0/tAtMOW COHCil3 cpe.3oM. 

npHJIHKOM pn.o.vu.a ~a 'lpHanr")'JJAilHjK Tpe6a fSHiNlt l:~ot O<pahe:ue O!lf~lre npe~a !1'060} 
y npaBnOj 1'10;\i!Jill H tlOtJtt)t :}D.3DI1lfDIUt Ua~HBmca. 



no,IJ;ATAK 

noJL41Uf y OP.()M ;tO;taTKy CRKCIUI O.D,liOCe ()f Ba OUe cpe:sose "tHjH. cy R3SABM l-t~Me 
'H..e''"· ~..," ty tpe~onH npHnojeRM, 6H.'JO ue}JH 6JtJJo uo .!lCJIOBJtwa • .llpynue cp\!sosuwa. aJtM 
3-l e~e OP.e cpe3oBe HltH nc.cToje .llOBpwenK e.11a6opan1 TpltJ'OliUMC.~TP~j~f.:C NpciKc (::tax&y'qBO 
ca <I•UY pe.!tOM) MJIH je 3anoqeTo ca pa,!lotsHMa Ha MPCiHil~.a "K)I(t<X pexou11, <1 yuorpC61b<!Hc· 
cy cKpahewe oalCaKe npewa npe~awtbKM Jta::.xtnu.ta. ;j. OH3J(Be uune cy o ooou .u.OJtaT"'.f cmu:Ka, 

p,._ Jlpc~'"'''" "•:~~om Hn:1t11l In!~~.; PM. ll!Jt=l,IIIUtlul ''3:Stl.8 I Hss>cc. Ctep. 
6poj '"~$.1 IXJ:OIICI'UI CHO dpoj c:pesa et-.;~.ntara CHO OSlUI< 

1 AJfeKCRH'~'UOf Afie~tCHRaU, Ao 21 MH1'pOBJllqJO( 1\. MHtpOBDl!ll Ill; 
2 l3.alLC'KR Coxo llaH>a B, 22 J\lopaec•K )l(ar.ap• Ill, 
3 Bpsona.JJaRat~KH Ja6yKooa11 Bto 23 MopaatJ(tt }f(wrKon.au. M,. 
4 llpa.KM Cynet•P* B,. 24 .MopMXOP.CKR tiwrOJta ~tu 
s Bc.leWI\H BCJTCC B,. 25 HeroTMncKH lleromn •P· H, 
6 Bpa~apC<ll Btorpa;t ll. 26 IlerOTMRCXl:iH/E HeroTHH t!, 
? ra,lH~KH Pocryma r, 27 Hooo6e•ejCKH ll ... •i* u,. 
8 rpo.aJTc•~ fpOilKa r7 28 OaqenOJhCKH. cs. HKKO:'l\! 01 
9 RojpsHC.H Ba.o.ao:.~.o~o .n. 29 OpamKK Be• Opa•llje o. 

10 JI,OlbOflOJIOW1CH Teroso JL, 3U noJU'(lp"~"·~ TJ1TOrpaJt n, 
It .Rap~aiiCKif ,UapJ\.1 n, :n I10Jb3HKqKM R.oaJIWUIB XaB n" 
12 JKtrJJM .. OBCKl! l<)o').JaHODO *• S2 !Iop .. KH Spoil n,. 
13 WnO'JKK 11110)(* ""· as flpoctll3KCIUt Pec~a rr .. 
H HpMLUKK Hp•r* Hs 3{ rlpC111C8(KJl !Jpc•ue•o n,. 
15 }\J(q~RH'IKK 1\a'!aHHK !<. 35 !JpOK.\111~4M~ npoxynibe n~ 
16 1\aqepc•• Py.o.MM< ,. 30 !J•fpcDrpaJlCI(H Jpe~lJHR* n., 
n Kony6apcxa MHoMHlla 1\7 3? Cy6oTH4KII Cy6orn~~a <:,a 
18 JJene11ttqKH P;.,ta n, 38 llf),f01ll((t l\1KH'HI;eso T• 
19 Mu<:wl'tJ Bepooo .\i, 89 Tpna~cKn lJa\fa~ T• 
20 Maeyp•~•" Cypaynnua M, 40 UhaBl!"lKH TytHJJ lll, 

41 U.op•6pollc•• ./J.I!MMtpOS'l"Jl I~ 

HAKHA.IUIO llOAATO 

Pc~ Ope~amu.. u.u• HIUKO l C~<J>. ~~n: lllpeJjt~~tuM• ,1~>eb HnBe C.p. 
6po epe!'ls ~e:t."wn CliO ().'IJ13Ki tiS>oJ ep•u ce.10'WTa CRO a"*" 

42 tieJtOJtpKFt<lM(:E\H I>e1la UpKBa B" 40 lfoaosapomKK J:lo~a Bapouc Hn 
~ .il,Ott.O.'teH..3,aDCKH lioH>a Jleua.au il,. 47 HotJO)!apoucKH Ho•rr 1\\•poljl Hlt 
44 KORA•nttnm KOt-tAI(HU:l Ku~ ~~ OnJtf':N'.l\tiE\R lono.'l~ o, 
45 . MJJa;:J.elfOBa~&U MJt.lACHOn<Ht Jll, t9 nocanCKM l'.&~u n, • 
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IIPHJIOf 2 (4ll. 17) 

"' Bpoj H KBaJlB !1:<>., 
0,11 X 0 j H X c e T 8 'l 8l(ll OAPeljyje "'"'::: T8'1Ke <>>: ., 

" "'"' ;~t 

OcROBHa Mpema 2 peJJ.a*) 

1:!6 KocTaH>eaeu I 222 ( 2;,6) , I 389 ( 21~2) ' I 390 ( li~8 ) 19,5 

I ii Bapa)f<JtHH t 225(22~) ' II 19 (I-:s ) , II 124 ( 2 1~6 ) , 

l -
I 222LI~4)' I 209(2 1~4 ) 

+ ~' 2 ) I38sCtJ 111 24 ( 2;,3) ' ~ 15 (J i.s) ~19,9 19 By "'CTHHt'U 122;, ( 13.8 ' I 

124 npeJJOf t 389 ( l~O) , 11 126 ( 2~0 ), I 222 ( 26~0 }, I 
I 

+ ( 2 ) II 19 ( 2::1 ) 

J 
II 15 21-;6 , 

65 5 e.'bcKH Bpx + ~ ( 2 ) + 1 2 ) I 22,) l7 ,a , II IS \ 25] , I2o9L;,5 ), I 214 { __ 2_ J 
24,7 

1385 ( --
2
-) 

2~,3 22,4 

1:05 JleKaHOBeQ ,/ 2 ), ( 2) (2) + (2) II 124\ 12,3 , .I 19, TI{s , I 388 15,8 , I 388 2-0~ 
16,4 

2 B. f opmra I 2 ) 
1211 \ 13,8 ' 1212(2;,7 ), 

{ 2 ) 
I 210 ~2o,6 21,0 

128 Ciapo Bp.uo I 222 ( 19~ 7 ) , 
(2)+ ( 2 ) I 390 19,o , I 381 2B-;4 . 15,7 

70 Ca. Brr.u I 214 ( 2i,9 ) , ( 2 \ • ( 2 \ 1209 16,ti i' 1212 233 / 20,9 

II 77 hi,s), + ( 2 ) 
]( 74 ( 11~2 ) ' I 2 ) /6 lJpCHOBa II 75 17,6 ' II 70 ( 2t,9 . ) 

77 M apHHOllKa 1 222 ft;,2 ), li 1 28L~7 ). 11130L: 4). I 
I 2 ) ~ 75( 2;,4)' 11 76(1~]) 

~1 7,1 

I 210 ( ~.),fl , I 
II 76 ( 1 1~2 ) ' + ( 2 ) + ( ~ ) I 212 ( --~- ) 74 fpa.IVIHa 

II 75 14,0 ' ll 2 19,4 ' J 10,5 

*) n p 11 ~~ e 11 6 a: Spojeea y sarpa,~ a~<a oaHa•rasajy: 6pni y 6poi>~TeJby - na na 
je Olla)l(aH.e iCAHOCTPaHo IJ-111 ·o 6ocTpaHo; 6poj y HAteHIITCJby - IIVlt<HllV CTJlaKe y RanoAie­
TJliiA!a. PIIMCl<ll 6oo1esu 1, II If [II 03Ha4aa ajy Tpnr oHO>!eTpHCJ<e Ta • r<e npeor, /IDyror u Tp e­
te r· p ena. l<pcTttli 08Ha~ana ll JlKBe x ao TJlJir·oHoM • TpHCRe ~a4J<e. Y e.~a6opa ·rn.11a ce Mo ­
pajy "T3l!Jbi1TH aHalW r:pe>~a Tonorpa(jJCJWM x.nyqy, 

I ' 

"'"' Q.O. 
~::I 

"' " "' " .,,. ., 
"'"'"'" ~:l ed 
:s: ~"' 
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10 

8 

10 
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6 

6 
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12 
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15 
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75 Ca. Mapn m II 76 h--i,6 ) , II 77 ( ZO~) , 1 2!0 ( 1;,s)· ) 

ti2(17~). 11 74 Li.o) 
I 

~4 ~ 17,1 10 

t 381 c:.13 ). I 2 1 0 ( 22~2 ) , nnC;,4)' ll1 28 ( 1;,()) 

I 

l 130 Xar eH 
J 

8 

45 59 KaneJia t 225 ( -1:8)' I S85 { 2ff,9 ), I 886 ( l9~l ) , I 387 ( 21~6) 20,8 8 

46 16 BeJinrute I 209 ( Itl~S ) , ( 2 \ ( 2 ) I 222 1T,C) J, ll 77 l 6,0 , 11 76 L:.ul 15,6 8 

47 134 H onoceJbaHH t 381 11:.0)' 1112sbJ3 }. I39o( 21~3 ) . 19,6 8 

I 208 (
2

;
0 
' 

HH.ll.HpeKTf!a Be3a ) 

,,. 
llorrv!-haBaiylia Mv ema 2 pen.a 

, I 127 CHre'iaK 
{ 2 \ 

n 12s ( 1;,3). I 222 ( 1{ 6 ) 13,1 11124 1 m 1• 

lso 132 Jl ptbe t 389 ( 1 i.o), 1 390 { 15~.1 , n rw(-- ~) 15,5 6 I 
14,4 

tlO 68 XyM 
+ ~( 2 I 
I Z2;> 6 9 i' 

I 2 , 
II Hi \ 13-;3 I ' 

+ I 2 ) 
H 15\16,0 , ' II 65 ( 14~5 ) 12,7 8 

II 65 ( 1i,3 ), 
+ ( 2 \ I 2 ) 

2 . 
61 18 fieJbeB'IHUa 1115 11,5 }· I 209 \ !2-;3 , II 6S ( 14,7) 13,7 8 

62 67 Tp11 Kpalba 1165( 1~4) ' II 18( ~J ), 1 2o9( 1: 8 ), I 214 ( 1 ~6) 15,2 8 

d3 71 CTpaxHHI!HUa I 214.( 1;,3 ) , ti 67 ( 10~9 ) ' 1 209Li,8 ), II 7o l 9~1 ) 13,0 8 

64 64 ro~m,qa 
+ ~ ( 2 ) 12-<-5 14,2 , 11 65 (~-z) . 1 385 ( 1 i,3 ) , 

+ ( 2 ) li 59 12;7 14,6 8 

65 135 KaneJra n 134 Lt5 ). t 3si ( 22~4 ), 111 28 ( l:g), I 390 ( 1 1~0) 15,2 8 

+ -- ( 2 ) n 59 ( 20~i )' i'l oo( I 4~o) • 1 338 ( 14~0) I 8 661 63 4peHCOBUll 122~ 13,0 ' 

~ 
1387 ( i.J 

, 14,3 

n aa( rh l, + ( 2 ) \ 6 I 60 l\iy p. Co60Jca II 59 IT;3 , 
\ ' I 

67 1 
I 2 

II 63 L 1~6 ) ' ' ( 2 ) ( 2 ' 
62 CTpexoa. 6per I 38B \ 16.2 ) , II 60 12,2 ' ll 61 7,2 ) 11 ,6 8 

) 
\ 
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I I ., .. 
Q. Q, 

iS. .. =tc 

'C Epoj n HaanB "'"' " 
o., 

O A I< 0 j II X ce Ta'!al(a OAPe9yJe ,..=:z: "':i! ::: T3'1Ke 0)=:<1:1 , ., ., 
;;< ~~0. "'CQ= 
" 

.o.>-1- ~~g c. ::::: ~() 

' 
I 387 ( ~) . II 62 (/:J II 63 ( 1 i.H) , II 6o ( n ]) 67-1 61 f a6eptbaK ll,o 8 

I 8,4 
\ 

68 14 DeK,,eJmua 1 388(7~ ), n 12s( 10~0 ) , II 19 ( :ti), II 63( -~ ) 16,ll , 
10,9 8 

69 129 Jlermmma + ( 2 I 
II 135 n,s), II 128( 9~7 ), I 2 } I 222

1 
H:!,5 , II 126 ( I 0~4) 14,0 8 

20 !CpHl!{CBUH + " ( 2 ) ( 2) +_ ( 2) ( 2 I 10,8 70 l 22;, 10,3 , II 64 TIJi , Il ;,9 IO,Z , II 60 1"59 ! 8 
' . 

7 1 186 PoaHwtie 11 128( 10~0 l) U135 ( l~o), + ( 2 ) II 134 12,S , 

+ ( 2 ) I 381 15,8 , II !30 ( 1 2~9) 12,2 10 

72 78 Bp6oseu II 77 h--!1) ' uJso( 12~6 ). 12IOC:.7 ). ih5( 1;;7) 13,5 8 

73 137 lly6pa!la +_(2) (2 ) II 18 w;g , II 130 ~.6 , I 381 ( 1;,), 
. 2 ) 

I 210 t 14,0 11,9 8 

74 79 YypKOneu ( 2 Il 76 7,7 ), II 77 ( 1;,0 ), 
+ ., ( 2 l 
II 18 14,5} ' 

+ ( 2 ) II 75 I ~,o 

II 74(-~-) 
13,4 

12,0 10 

75 84 KpHo.eslJHHa I 222 (J-3~ ), n 129 { 15~ L II 128 ( 9 ~ ) , II 77 ( 1~8 ) 12,4 8 

76 72 Baproa Eper I 209 ( 1;, 7 
) , n 16 ( 1i,3), II 76 ( 1 :.o), II 70 ( 12~0 ) 13,5 8 

77 17 PacToa I 209 ( I i.o ) , I 2 ) 
II 18 \ 13,5 ' D isc:~~ )· I 222 ( 1i,0 ) 

II ltd 82
3 ) 

l ' 
12,5 10 

78 21 Jmwnoaeu i'i IS ( 9~0 ), I 2 ) 
Ill24 ( 18,9 ' I 222 C:s), II 17 ( lL~U) 13,2 8 

79 73 Mol!poneu + ( 2 I ( 2 ) ·( 2 ) II 70 U,l::l/ , II 72 JS,7 , Il 76 14,6 , I 21 2( 11~1 ) 13,1 8 

80 69 4aKOBCU II19( 8~J, II 125(i ff9 ) , 11124 ( 1:,8 ), tits i2) 
I 11,1::1 12,2 8 

81 28 XpaUJ'lHHa n 76(Hl~3 ), n n ( 1~4 ), I2o9L,~u )· 11 n(/8 ). 

rr 16 ( 7~2 ) 10,7 10 
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I 1 .... 
0 C. a. 

o::=: c. 
Epoj H H a8UB 

.. o, 10 
011; I< 0 j II X "' "' .. ce TaqaJ<a O Ape~ y je ~s "':f 

:c T3'1Ke g:E "'"'"' <( "'"' ~ ., c.'"' ~~= 0. c: "' 

0CHOBHa Mp e)l(a 3 pella 

1 180 ibo L~9 ) , II 71 ( 9~) , II67 C ;.J . 1 209( 7~) 9,5 8 

2 
1 

kso 
( 2 I 1214 ~.3)' II 66 ( I t;,~}, + r 2 J 11 67 . ro;s , II71 ( 9~9 ) 918 8 

3 
1 

n 2s II 66 ( 4~3) I II 6S ( 9~8) ; tl 67 ( 8~ ) ' k~o ( 7 ~9) 7,5 8 

2 
4 -

rlzs II 66 ( 5~9 ), II 65 (/1 ), II 67 ( 6~). II ~J 3~1 ) 5,7 8 

5 120 111180( ~ :~J /2) ./2) (2 ) u 67 I 6,2 ' II 65 18,4 I II 18 IT,O 9,6 8 

6 85 ti 70 r 1 ~t ) . II 72 ( ~,7 l. II 76c2~3} . ( 2 I 
II 73 4.0 ) 9,3 8 

7 112 ( 2) + (2\ III 85 6.9 , II 70 7,2 / , l ii180 (I ;,J, II 72 ( 5~2) 7,6 8 

I 1 ( 2 ) u 67 ( /9)' lll180 ( 8~5) ' II 7l ( 6~0 ) 6,9 I 8 III k3o 8.f ' 8 

II: 
+ ( 2) 

111180 ( 4~8)' II 71 ( 6~4 ) , ' 2 ) 4 II 67 6,i , Illl ~ 3,6 5,3 8 

135 : 
II 71 ( 1,7 ) ' Ill 4 ( 5~2) I (2) + (2) 5,6 III 180 5J , II 70 7,2 

8 

11 6 ( 2) II 65 ti,7 , III 120 ~ S~ ) , u 67( 5~1 ) ' m r/;;, ( 8~2 ) 5,7 8 

12 10 I 209 ( .7 ~2 ) , III J 80 ( 7 ~7 ) ' t 67 ( 8~ ) I III 120 ( 7 ~I ) , 8,1 10 

II 1 8 ( B~) 
13 

2 
I 21 4 ( 11~0 ), Ill - ] (~- ) II[ I (s~}, II 71 ( ~ ) 6,5 8 ~c:; k3u 4,5 }' 5,4 

14 3 m77;{ 4~) , U67( 6~7 ), III 1 (6~9 ) ' mi--l /6 1 5,6 8 
30 ' 

15 1 11 t. 70 (3~9 ), t 2 III 135 
6
,4) , m 180 fi3 \ , 

I, I IIIt i2(/5) 5,8 8 

16 11 6 ~11 1so (8,~) , I 2o9 (ir), n n (3~) . m112(5!) 6,4 10 

m 11 1 (6~8) 
17 118 , 11 nso (3~), Hll O C.~), I 209 (/6) , III 116 (s~B) 5,4 8 

18 104 III 85 (5~6) . m 11 2 (~3) , II 12(7~). II 76 (-~) 7,7 
712 8 

i 



I HOJIH- 1 
\IUHa 

1 
3 
3 
4 
3 

12 
8 

Rollll- 1 
'IRH8 

Trp obiCnog s.ignala kajl se postavlja na trigo11omelriskim 

ta<kama mreie niiih redova. 

CJI. 1 

Delolj za sf. l 

I )J.BlleHaBje y L8HTHllleltTPUa I Ry6nypa HaaHB lUTepajaJia 
WHPHH8 I )l.e6n>HII8 I !JY)f(HHa 

111. 

fpe.n,.~a-wTa.PJia 5 5 400 0,010 
JleTBC 4 2,5 ~OJ 0,000 

/l:a~KO 
4 2,5 133 0,004 

10 1 25 0,001 
I<om.(a 5 5 50 0,004 
El(cepa OA 7 Clll 

, " 4- C.¥... 
I<pe'!a 0,1 Kr 

Caera: v,oas 

MaTepHjaJI noTpe6aH 3a CHrHaJI Ha npBeTy 

Haaua J!8TCPHlaJia 
W'IPilHa I )J.C61bl!H8 I AYJI(IIHa ~~~· -

5 5 
0,035 JIBD;a lo iO BOO 

Cl<B 10 1 2ri 0,001 
cepa o)l 18 CJI( 

a • 5 CM. 
l!Q;e 011, 2112. mlm 0,5 Kr Cnera: 0,036 

I 

229. 

nPHnor 3 ('l.ll. 18 

CJI. 2 

CarHIU 1!8 APHeTy 



06HtJHe nHpaMH,lle THna [J1JA flPIVI Or 3 ('lA . 18) 
t..:> 
r:g 

Bucaua DllpaMRII.e H y m 3,98 4,94 5,78 6,73 

I 
1,60 8,54 

Ill Aajarouua KBaAp8TBe OCHOBB 
2,67 3,26 3,88 4,50 5,00 5,67 t;;l Ay m (en. 3c) flPHMEJJ.BA .. 

"' 0 CTp8H8 KB3ApaTHe OCHOBe r pep,e ll rpep,aue: r opa H 1:1 A 
Ill a Y m={2 ( C/1. 3~ ) 1,89 2,31 2,75 3,18 3,53 4,02 6poj 03H8Y8B8 KV6aTypy, a 
= p,ou,u 6poj eau osuayaaaj v ., 
0 .llYli<I!Ha HOJ'Y (oc11oa. CTy6oaa) I penoM : KOJIH'InHy, AYli<HHY ., 
" Dym s,ro 6,0) 7,0J 8,00 9,00 10,00 H npe'IJJHK, 

0 
ny6uua yJ<onusaHoa uory (OCKOB-1 

.D.acKe: roPJbR 6ooj OB· 

r,AO 0,80 0,90 0,9) 1,00 1,00 
118'{888 Ry6aTypy, a JIO!bll 

cTy6oaa) Uy m 6pojeou oaKa'laBBjy pel\ oM: 

0.< 2~ 0, i70 0,495 0,643 0,817 1,017 YRYII~)' p,ymuny 11,e OJLHHY II 
Hore(ocuoa,cTy6oau\ 4X 5,00X.l1 0, I~ 4X6,00X.l1 o,u 4X7,00X .l1 0,15 4X8,CQX.IJ 0,16 4X9,00X.l1 0,17 4Xl0,0U X .IJ0,18 UJMPI!Hy. 

0,063 0,079-- --o;o!i-~-- --0~004--- ------o;o94-- --o,oiH-- XopuaonTaAHU r<pcToou pa-., BuaHpna ~HJIHHJIBP 1X?,O'JX.0' 0,20 1X2,~X.0' o,?O IX 3,00X.0'0,<0 1 X3,0UX.0' 0,20 I X 3,0UX.Il' 0,20 l X3/lOX.Il'0,20 Yyuajy ce op,oaro HBAOJJe. 
t! o,oo-3-- - -o-;-oos - - 0,018 0,028 0,031 .. 

llcHreps 
0,0.)9 

"' 4X O,lUX.0' 0,08 4X0,40X.6 o,os 4X0,45X ,e'O,OS 8X 0,45X .l1 0,08 8X0,45X.0'0,1 o 8X 0,50X,0'0,10 .. e 
llpna XOPHJOHT•JJ~Il KPCT 

0,011 O,Ul l 0,011 0.011 "O,'o"t-,- - - - o.o"ii--
Ill 2Xt ,IOX.Il' 0,03 2X1,10X.l1 0.08 2Xl,IOXJl'0,08 2X1 ,10X.0' 0,08 2X1, IOX.l! 0,08 2X l ,liJXJ:l' O,fJS ., o,oi_s _ _ 0028 0,()?..,3 0,028 0,028 

I 

or Anyra xopBSOIIT8JIHK KpcT 2X1,sOXg0,1 0 .. ?X1.50X.If0,08 2X1,81JX.Il'0,JO 2X I,WXlfO,IO 2XI,Il\JX gO,JO 
~ 

... -- o;05a 0,050 o,o~o .. '- T pelia xopHSOHTaJJHH npcT 
'ii 2X3,2JX .ff0,10 2X3,2tJX.0' 0,10 2X3,20X .Il' 0,10 ... I " Cnera m3 0,303 0,483 0,637 0 ,84! 1,028 1,231 .. .. 
II! Aa· l Onwnaa~~oe JI8CKa.~a ca I 0,073 I 0,07! I O,O'J4 I 0,094 I 0,094 ~ 11,117 I 
Ill Cl<• 4 CTpaHe 18,20XII,02X0,20 18,20X0,02X0,21:23,4/XIJ,02X 0,20 23,41lX0,02X 0,20 23,40XU,02X0,2 29,20X0,02)(0,2U 

I "' () 

I I .. EHcepa ltnneHn 011 8 ern 0,4 0,5 0,5 0,6 0,6 0,7 .. = .. 
"' 

... E !<CCpll IWDef! K 11.1111 KOB8HH 
""' "' 3,5 

l 
4,0 4,4 4,9 5,4 

I 
5,8 ot u 0 )1. 0 ,) i 0,30 Ill 

c. :0 

'"' ~ I Cnera kg 3,9 4,5 4,9 5,4 6,0 11,5 

l<pe·• kg 

I 
I I I 1 1 1 

¢ Hpaaja ,kg 0,1 0,1 0,1 0,1 0,1 0,1 

ilPII< 6 .1ja kg 0,03 0,03 0,03 0/3 0,03 0,03 

TyTI<aJJo kg 0,1 0,1 0,1 0,1 0,1 

I 
0,1 

Tell ( c M 0.11a) kg 2,5 2,5 2,5 2,5 2,5 2,5 
-·-

~~~.11.31 
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Piau '!!no"~ piromid~ 

u- 1,00 

CJt 3 

4d 

Cn 4a a 4b 



Oow.JHe nHpaMH.lle THna OKA nPHJIOf 3 - (l.!Jl. 18) 

BaCHH nHp3JIHAC Hy m 4,00 ~.00 6,00 7,00 8,00 9,00 
AajaroHana KBBAJ>aTHe ocaoee 

., A - !!_ 
~ - V2ym 283 354 424 · 495 sea f> 36 fl PJHv\B,QBA: 
~ I ' 1 ) JU\J J 

g CTpaHa 1<83/lpaTHe OCHOBe - - - - -- f.p ep,e H U!Ta<jlne: rOpH.H 
H 6poJ <taua~a~a J<y6~Typy, a s a =- IJ.OifoH <ipojeau osua•Ia&ajy 

~ 2 y m _ 2,00 2,50 3,00 3,50 4,00 4,50 pe ADM : l(OJili~HHY, 1\Yl!CHHY H 

~ JlJ )I(IiHQ Hory (OCHOBIIHX Cl'y- CTJ>BilJ 1(88/IPBl'>!Or npeceiCB. 
o 6osa) Dy m 5,00 o,10 7,?JJ P,30 9,45 10,55 ~acRe: roplhH ISpoj oSHa 

,[l,yOHKB yl<oUBBaibB HOry 'IUBQ •Y6aTypy, a )1,011>11 ()po-
(OCHOBHHX CTy6oBa) Uy m 0 '5 0 80 0 85 0 90 0 95 l 00 jeaH OSHaq>aajy pe)IOM! }'!<) n-~ 

' ' ' ' ' ' HY J1P)t(lfHY, Ae6Jb1Uf ~· JJ mK ... 
0,134 0,154 I 0,288 0,332 0,544 0,9.)() J>i!Hy, 

Hore (ocuoauH c·ry6oBH) 4X5,00X0,08 4X 6,10XO,OS 4X7,20X0,10 4X8,30X0,10 4X 9,45X0,12 4X 10,55X0,15 . 
-------- -- - - -- - ··· - - -- -- - - - - - - BpoJ peAoea naca•·a aa 

0,020 0,025 0,043 0,050 O,OHO 0,200 nnw usa!he u 11pal!B)\e ~1\p e- I 
., BHa11puu ~Hnnn~ap I X2,tx•X0,10 IX2,~~!2Q__ 1)<3,00X O,I2 IX3,5tJX 0,12 IX 4,_'!QX0,15 _2X5,0JX 0,20 ljyje ~c onaiCo: 

0,000 0,009 0,020 0,032 0,036 0,040 
-: ,; lieu ep11 4XO,;;t)X 0,03 4X 0,35X0,08 BX 0,40X 0,08 BX0,41lX0,10 8X0,45XO,IO 8X 0,50XO,l0 Bncuua n•paMifAe +5, (y o 006 o 01!1 0 6()--- - ---~ ---0-o?i;- -~-- .11eTpH1.a , 'I'• npeJia TuJie 
.: ~ flpnu XO)>HBOIITBi!HH ~<peT 2Xl,l'o;<0,05 2X 1,4'5X 0,08 2X(l,00X0,05 2Xl,I

0
5X0,08 2X l,30X0,10 2Xl ,b0X0,10 <ipoj pei\OBa .naKucn: 

= 3 - - D;'o14 ___ ---o:o23 ___ - ---· 0,028 -- o,o51J 0,128 j KO!l nnpaMHAe one 4m !I pel\. 
t>- ~pyru xopuaouTanHH KPCT 2X 2,lOX0,08 2X l,BOX 0,08 2X2,20X O,OS 2X2,50X O,IO 4X 3,20X O,IO • " !1 JO • 
" = o,036 o,o4R o~ o,JOG • : • 6 11 .. 
fo ., T peliu X OPII30HTaJIHH I<PCT 2X2,80X 0,08 2X3,1j()X0,08 2X 4,20X O,IO 2X5,00X0,10 • • • 

8
7 lZ • 

" I<{ - - - - - - - - - - 0,06:.~ 0,072 0,092 • D • IJ " 
:1! :. flpn>.r neual( 4X2,50X0,03 4Xl,800.~~ 4X2,30X0,10 • " " !I 

14 
" 

., '"' c:>,t20 0,144 XopHaouTamm K, CTOBII u 
,. ).J,pyru neHatt 4X 3,00X0,10 4X 3,60XO, IO eenun pa<tyHajy ce Ol\0 3• o 
u 0,121 0, 1:i8 lf8/IOI!e, 
:o l(pcTOBII (en per onu) 8X4,20X 0,06 8X4,WX0,06 
:: CB ErA : 0,168 0,221 0,115 - - 0) 66 1,143 1,824 
" J~a-j OnrnHBBthe p,acJ<aMa ca 4 I 0,051 I 0,060 j 0,06~ I 0,079 I 0,090 I 0,101 
"' eKe cTpaHe 34,20xO,OJ5x0,10 40,0~xO,Ol5x0,10 46,20x0,015x0,10 52,SOx0,015x0,10 53,SOx0,015x0,10 67,20xO,OJ5xO,IO 

...,. g_ j BKccpll .. nseuu 011 7 em I 0,4 ,. 0,5 I 0,5 I 0,6 j 0,6 I O, 7 
: ~ / EKcepH~OB H.IIIIB.OJ11 5-23cm ---~·5 _ __ --- {0- - - --4,4 _ _ _ - 4,~- ~,4 5,8 
'"' (JJ CBEr A: 3,!1 4,~ 4,9 5,a I ll,o 6,5 

Kpe<t kg I I I 1 ~ 1 I I 1,5 1,5 <!>HpHaja kg - - 0-,1-- 0,1 0,1 0,1 0,1 0,1 
QpHa 6o1a kg - - o-;oa- o,os -~,.,03 __ o.~E0,03 --0.~3 
TyT~ano kg I 0,1 1-- -0,_1_ _ 0,1 0,1 _ O,t5 ____ _ 0,1_5 _ _ 

_ _ Te~~Mona)kg_____ 2 __ 2__ 2,5 ___ 2,_~-- 3 ____ __ 3_ _ _ 

B~l\ll en. 4a, 4b, 4c, 4d, 4e, 4!, 5a 11 5t> I 

!'-:) 
C.:l 
!'-:) 
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4C 
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(Cn. 60 ~a CTJl. 240). 
Cn. 6a 



B HCOKe llHpaMH)(e THn a fHJA 

------------- flupa .Mlf/l,a 
-- THUll 

5 6 l . fpaljeB!fiiCKH -------------
MaTepHJ8i1 

0,226 0 370 0,495 
Hore (oCHORH~ CTJ Go en) 4X 5,00Xft'0,12 4X 6,00X.0' 0.14 4X 7,00X.0' 0,1 5 

U~HTp8JI!iM CTj6 
0,114 0.133 0,152 

1 X3,00X.0' 0,22 1X3,50X.IJ 0,22 1X 4,00X ll'0,22 
<d 

0,019 0,019 0,023 ot llpDH XOPH80!iT3JIIHI I<PCT 2Xt,20X.IJ 0,10 2X1,20X.ii 0 ,1 o 2X l ,2UXll' 9.~1_l _ = .. 
"' 0,031 0,038 0,038 .. Apyrn xcpua HTaJIHil J<pCT 2X 1,9DX.0' 0,10 2X2,40XS 0,10 2X2,00X.0' 0,11 

"" c; 

tl Tt>e!ill xopH30HTRilllH HPCT 

II 0,031 0031 0,()28 

- fl p ·u neuatt 4Xl.OilX.0' 0,10 4X 1,00X .0'0,10 4X0,00X.0' 0,10 

9 0,047 0,05') 0,046 .. Jlp y r n sen a~ 4X _I !50Xg 0,10 _!_><_1,69X.ii 0,10 4X1,20X 0' 0 ,11 .. "" 
"' (1,076 
>- Tp eli11 oeuat.t 4X2,0J X0' 0.11 ::r 

~ I 
·-

0,094 0,1 00 0,(•94 

= llPD'I p e11 ycnpas11 X J<pCTOBa SX1 ,~X.8'0,10 8X1,60X,0'0,10 8XI ,50X H 0,10 

JJ.pyrH pe • ycnpaum1x KPCTOBB 
0,1 56 0 180 (1,198 

..: BX2,50X ll' (l,to 8X3,GbX .ff 0,10 8X 2,60X.Il 0,1 1 

I 0,2E6 I .. T pehH pen. )"Cnpaua"x rtpCTooa 

~ I 
sx:l,50X.e' 0.11 

I Hore (oc~OB>J rt CTyGonH) 
0,226 0,370 0,49~ 

4X5,00X .0' 0.12 4X6.0JX.11 o, 14 4X7,00X.II 0,15 
... .. 0 ,062 0,062 0,062 

"' 
llpea ueHall (orpaAal 4X2,00Xll' 0,10 4X2,00X.e' 0,10 4X2,00Xll' o,t o .. .. 0,117 0,117 0,1)7 ., JJ.pyrll oe~a'-1 (110/VIOra n aToca) 6X2,50X.0'Q,10 6X2,50X.8' 0,10 6)(2,50Xkl o,10 0. 

II 
0,102 = T pehK neH8J.I 4X3,20X .0'0,10 

0,112 
4X.l ,60X.ff 0,10 

0,1~9 
4X3,30X.0' 0,12 

8 9 

0,643 0,817 
4X8,00X.0' 0,16 4X9,00X.0'0,17 

0,152 n,190 
I X 4,00X.0' 0,22 1 X5,00X1J 0 .22 

0,029 
2X1,5'1X.0' 0,11 I 0,037 

2X1,4uX.0' o, t3 

0,1142 
2X 2,20X,0' 0,11 

0,077 
2)(:1, 90X,0' 0,13 

0,028 
4X 0.00X ll' 0,10 

0,028 
4XO,OOXll' 0,10 

(\ 057 
4X1,50X !IO,ll 

0085 
4X I,€0X.0' 0,13 

O,Q91 
4X2,40Xll' 0,11 

0,1 33 
4X2,~> 1Xfl o,13 

0112 
sxr .80X.0' o, ro 

0,112 
sxr ,80X.0' o.to 

0,221 
llX2,\PXll'0,11 sxz.go~~ o,1a· 

0,304 
8X4.'lt.IXH 0,1 t 

0,479 
SX.J,sux.e- 0,13 

0,643 
4XB,OJX gO,t 6 

0,817 
4X9,00X .ff 0,11 

0,()62 
4X2,'lOX.0' 0,10 

0,062 
4X2,00X.Il 0,10 

0,117 
6X2,50XIJ 0,1o 

O,lt7 
6X2,50X.0' 0,10 

0.163 0,192 
4X3,60Xll' 0,12 4X3,6uXgO, I3 

llPI.JJIOf 3 (~n . 18) 

10 

!,017 
4XIO,OOX.0' 0,18 

0,228 
1X6,00X8' 0,22 

O,c3$ 
2X1 .~0Xll' o,t a -

n,oss 
2X2,2 1Xll' o, •3 

0,093 
zxs.soxa- 0,13 

O,Q53 
4X ! ,OOXif 0,1 3 

0,101 
4X1,90X.0' 0,13 

0,161 
4X3,00X.0' 0,13 

0,251 
SX2,40X.0' 0,13 

0,340 
BX3,20Xll' 0,13 

0 5~2 
sxs.ooxe 0,13 

1,017 
4XJO.OJX.0' 0,18 

0,062 
4X2,00Xll'O,to 

0,117 
6)(2,5uXg 0,10 I 

0,213 
4X4,00Xg 0,1 3 I 

t-.::1 
c,.:) 
Ci) 



I ITo BR petl ycnpa BHIIX KPCTona 
IKOCltHQll orpaD.e) 

0 ,0 75 
4X2.40XJ!' 0,10 

0 ,')75 
4)<2,40X 9' o, 10 I O,o75 • 

4X2,<t.OX H o,to 
0,075 

4X2,40X.e o, 10 
0,(75 0,075 

4X 2,40XJ!'O,t0 4X2,40XH o, 10 

ApyriJ P~A y cupan11nx RPCToqe 
0,2~0 0,312 I 0,362 0,407 0,447 0,479 

" SX3.80Xl1 0,10 BX5,03XJ!' 0,10 8X4,00X J!'O,l2 8)(4,50XS 0,12 BX4,21X.ll' 0,13 BX 4,50XJ!' o, 13 = II: 
. o!l I 0,452 0,506 0,7(-2 0,778 

.; 0 Tpe:lia p en. y : npaBHH X I<PCTOB~ sxj,OOXJl' o,12 BX5,60X fl0,12 8)(6,6UX !l'O,n 8X7,30XJ!' 0,13 
tl 0,0~---:,u ITo ~JJora cuopeJ\HOr II•Toca ~~~,00~9 0,13 

2 2,'10 .lfO,l3 
0,242 

c. 
2~4,00~0, 75~0,\0 necTBe O,D78 0 ,094 0,158 o.~os 0,225 

'"" ·- - 2 7,00 0,10 0,13 

ITOJioliHa rpal;a : J(arap:'<e, I(Oibc, 
0,500 o.~ o,son 1,000 __ l ,OO'J 1,000 l!IBK•8e " en. 

Caera nt3: 2,117 I 2,56l 3,786 4 860 S,S93 I 6,935 

I ITa Toe 
0,240 ;;;---~- 0,240 0,240 0,240 0,240 

6Xomxo.zox o ,o4 6Xs,ooxo,zox o,o4 6X5,00X 0,20X 0.04 6X5,00X0.20X0,04 6X5,00X 0,20X0,04 6X 5,00X0,20XO,o4 .. 
0,013 n,ot3 0,013 0,013 0,013 0,013 i ;.; Ta6JJa 

<.> JX1,60X0,20XO,OI I X 1,60)(0,20X0,04 1 XI ,soxo.w xo,o4 1 X l ,60X0,20X0,04 t X t,60X 0,202(_2,04 t X t,60)<0,20XO,o41 .. 0,06t 
I::! ITOMO!iUH DRTOC 2X 4,0lX o,zoxo,04 

Coera ms: 0,253 I 0,253 0,2 j3 fl,253 0,253 0,317 

net ae aa nec1'ae I O,Oll I 0 012 I 0,014 I 0 Olf\ I 0 018 I 0,023 I 
l5X 0,45X 0,04X•' ,04 t7X0,45XO,OtX0,04 20X0,4~X0,04X0,04 23X 0,45X0,04X0,04 25X0,45Xo,o~xo,04 3ZX 0,45X 0,04X0,04 

= 
EKcep 11 n 11aea" OA 10 em 2,5 I 2,5 2,5 2,5 2,5 2,5 

c. 
"' <.> E RCe!lH K oaHU II JII!ReHH 011, 25 U 3~ em 22,5 ~ 
~ -- 25,5 29,5 33,5 37,5 42,5 

Coera kg 25,11 28,0 I 32,0 36,0 40,0 45,0 

Tep (c AtOJI a) kg 2, ~ 2,5 I 2,5 2,5 I ?.,5 2,5 

CBaKO» THIIY aucoi<e napahln/l,e AO]J,aje c I<<>JHl'taHa .l<aTepuj ana 
Dpe~BII~el!a 38 o6H~HY UHP8MIIJ\V BACUHI! 3,\18 m. 

BMIJ,II CJJ, 6a H 6~ t-:) 
w 
-J 



~ 

"' ~ 
~~-

CTpaHa ., ~ 
I!B3J\pa- :f-c 

Ta :; ~ 
Hot' e 

{OCI!OB!JH CT y60BU) 

BHcoKe nHpaMHII.e THna P 

BeHI.IH 
Ycu ·pa e au 

ICPCTOBH (cnperOJll1} 

~ 
di 

~ 
I ., 
ll! ... 
"' .. 

OPMJIOr 3 ( ~JJ 18 

"' .. 
~ 

""' u:: 
Oa> 

O CH<. B-~ ~~ 

----;a- -:<0 ~ ~ 1---- I .., I ~= .... % s: - =c 0 

0 

"' "' ~ 
- - --1- I 

.. 0. "' .. " ~ 
:: "'""" ':'ll 

u = :0 

"' " ~ 
=~ .. , 
::1-:: ., !..)= 

&J = 

~ ~ =~rttO "'" "'"' :::~ ac. l f-lc. ~::... c==e:= \0 :... 
'_J ~I~~~~ 

CnoJbua 

DIIPUKJ\3 

Y•wrp a11111>a 
nupaml/\8 

<( 
0 

·e 
0. 
~ 

CnoJb,,a 
nHPillllfA8 

YHr Tpnu:!ha 
Dl1p801H)Ia 

CnOffiHa YHyTpdtUiha 
nnpaMB]Ia UHp8111HI\3 

"'"'"' 0 .. " 
"' 0 .. "' .. "' o,UO. 
~c.= 

>< :. = 

.. 
" 

10 .. >-.., 
0 .. 

§ 
a. ., ., ., 
~ 

I I I I I o.09 I ~ 10 5,8~ 4,l0j1,60 0,18- 0, 2') 0,29-0,?.2 
o.so:> 

1

. 0,976 

0,2S'7 l 0,196 O,R2.5 l 0,501 0,077 - I 0,176 I 0,021 
1 4X5,40X oO, I3 4X3,70X.0'0,t3 sxr.,70X H0,14 sx~.BOX~o,J4 2X4.~0X~0.1 0 JX5,60)(60,20 JX2,70X.o O, o 

fX13,0UX~O.I4 4Xl0,7!\XgO,t7 

~~ rna 0,7/t>--n;s-

0.{ 41 0,018 0.499 I 0,207 O,U·U 
2 4X4,WX.fl'0,10l 4X2,50XJl'O, IO 8X5,40'XJ10,12 8X3,30X.fl' 0,10 1 2X1,25Xl!'O,og I 

0,081 0,032 0,23\J 0,12 ~ 0,1•20 
3 4)<3,2uXJ3' o,CJ<.l 4X' .~oxgo re sx~.•oxg o,oJ sx ',4uxg o,09 2X2,0UXJ! o,oe 

0,509m3 I 0,301\ma 1 l,o53mJ 1 o,mOm3 (~oo:., J~~.f8~nt~3=..;.1--,r>,...,.l'='76.-n-,,3::---:I--O::-,"'ol""1-,n-::3,...-

15 7,6-J ls,4o!T . 7; 
f',JO l I ,( 3 

i o,zo- o.zz o.o-=-o.z3 
1,456 1,444 

~X18,10X»O,H5 4X15,"0Xg 0,17 

1,4 ,fi m:l I l,H4 m3 

o,412 -o,3o<~ ~- 1,244 - -----o.-oos --,-- o,H7 I o,1s!J I 0,1 21 
1 4X!l,iOX.o O,t4 4X4,90Xgf', t 4 8XS,80X~JO,J5 SX6,40X0'0,l5 ~Xtl.50X!J0, 12 JXr .cr)'·,r.tW tX2,70XJl'r,t o 

o. ~44 o,f99 o ,7ll P,5~" o,o'J 1 
2 4X 5,40Xo o,tz 4X3,75X.0'0,13 8Xf1,70XgO,l3 8X4,90Xgo,13 2X4,80)(g0,11 

0,1~0 0,118 11,34!) · 0 ,245 0,050 
3 4X4,20'X.fl' 11,12 4X2,60Xll' 0,12 ~X5,flt>X~ 0,10 18XJ,WX .fl' 0,10 2X3,2UXll O,l J 

0,084 0,1'41 0,2(.!) 0,1 41i 0,023 
4 4X3.3(1X.If0,09 4X1,60XJJ O,O'J sx~.10Xlf0,09 sx2,9UXJfO,o9 zxt.s ,X.!Jo,,o I I 

0,930 m3 I 0,%0 m3 I z,i\oT;;;ii- 1 1 ,8>8 m3 I 0,316 ma I 0,1 8' m3 l'--<-,,0..,2_1_m_a'--

unz ma--I-2.3Sim3-

20 l 8 ,!lliG, 30I1,80 
0,13 I 0.1 5 

i o,22 ·: o,2t o,zi-::n;24 
•,362 2,3SI 

4X23,20Xll 0,18 4X2l,OOX!Y 0,19 

O,S44 I 0,40J 2,290 I 1,255 o,z,n , I o,~5 I o,o,t 
I 4X7.: 0)(,ff0,15 4X:i,70X.IlO,J5 t5XIl,10X0'0,15 8X7,BOX,6'0,16 2X7,50X.B'0,14 JX 8,10Xi!0,20 1)<?,70>(00,10 

o.<ll8 0.22~ 1,010 o,16:J o,J24 
2 4X6,00XJl'0,13 4X 4.20XJ3'0,;3 B)(8,20X.IJ0,14 8X6,2 X.i!O, H 2X5,50XgO,l2 

o.~r· t o, . :ll; o.~51 o,42j o, 119 
3 4X 4,4 :·,xoo,t2 4X3,UOXeO,l~ 8X620X.0'0.l 2 SX4,7JXJl'O,J2 4X3,80X.B'0,10 

0,107 ••,Of:{ 0,295 0,220 0,(!59 
4 4X3,40XlfO,IO 4X2.•ox.eo, JO 8X4,7UXlfO,lO BX3.~0XlfO. \O 4X~.3:JX0'0,09 

1,170 m1 I 0.8!5 m3 I 4,156 m~ I 2,663 m3 I 0,5.J3 m3 i 0,255 m3 I 0,021 m3 

0 H ' 15 I 0,740 I 0,59() 2,~18 - 1,400 I 0,307 
-0· 2,~ 02~ t 2~ ' '-

0
-
23 

1 4X9,2C•X.e O,I6 14X6,50X eO,n 16)(8,20X~ 0,15 SX8,70XJl' 0,16 2X8.70X0' 0,15 
• 3•~14• ~ 1

• 3'fi4.j 0,\117 . ! _ 0,410 • • 1,7<!4 O.l:lll~ (1,180 

4X '"' ·r,·.x· 0 20 4vo6 .. 0·x 
0 

?I 2 !!X7,45XR'O, 4

1

4Xo,IOXff O.Hl loX7,WX.IJ 0,14 8)(7,tXfX.Ii 0, 14 2X6,80X.e'O,l3 
<c , \1 if, -"'' • ' {! I" 0.417 0,272 0,828 0, 5\J4 01)13 
0,14 - 0,1.!!_ 3 4X5.~XJ3'0,15 4X3,85~0'0,15 SX7,EOX.0'0,13 8X5,fi0>.<;0' 0,13 2X5,0JX.eO,l2 
0,16 - 0, ·8 I ,d1 0. !J5 0,570 0,3,!!1 0,!07 

1,086 j 4 4X4,5uXl!O,t4 j 4X2,8.>X.If0,14 8X 6,30Xll' 0,12 8X4,4''X !1 0,t2 4)<3,40XgO,lO 
4X13,50X!l' o,16 o,H9 o,111 _ o.~14 1 o,1 e!l o,ctil 

5 4)<?,3 JX 0'0, !2 4X2,10XIl'0,13 SX:>,OJ)0l' 0.10 I 8)(3,00X0'0, 10 4X2AOX.0' 0,09 I I I 
_, 

1 1 1 

4,t00 m3 I 3,644 m3 2,500 m3 I J,5:8m" I_ 5,75~ m3 I 3,4!2 m3 I 0,7138 mS I 0,255 w a I 0,021 m3 

25 W,04I7,10:2,,00 
0,255 ~-~ 0,021 -

1X8.lOXg0,20 IX2,70Xi! 0,10 

(HactanJba ce Jta cne11eli"j cTpaHa) 

~ 
<:.:> 
00 



Buc11na r oc ron.a aa HKCTpy>~ eH~T: I 10m 

20,4\1X.ff 0,03 = 0 ,1 03 m3 
0 6JUII.\C 3a J!C CT Be (CJ!, 7f) 12 ,50X.ff 0 ,00 = 0,035 m3 

0 6mme II /\3CI(C 38 CROPCAKC 
(no111olie e) n aTo e a a .11ec r ue 
(c.11. lie - 1li) 

ll!To<!JAe n JJ,acue aa Tafi.11y :c1·o•ral ; 1 ,60X0.05XO,C5 = O,CO-i m3 
aa nncrrYA\enaT) (en. 8 i) 1,20XO, I5X0.05 =fi, 009 m3 

-·~-

I 0,041 
rpeJl.lll(~ aa nelfrepo (c.11 . 9dl 32)(0,4SXJl' 0,06 

l<pos sa n• Pa MHJIC 
n~ Bl! XOIJK• .[J,p y:·lf x op~ -

011 10,1 5, 20 H 2> ~o~eT. r op!Llf '" H&JI 
(cl!. 7e) SOHTallKH t<pC r BOH roMJH 1\PCT 

rp alja za Kl on, naToc 0,004 0,007 0,025 
H 0 ' p3JI,)' : 4X2,50Xfl'o,oo 2X1,30Xf!'G,o6 2X?,soxa o,os 

-I Bucrt•a yRyTparn-

rpa lja lhe lll!pa.MY.Jl,e 

Yl(yuua l(J6a1'ypn r p )le, rpe/\~ !W II o6JIK. e 
rpalje .[J,act<e n wn<l'·'e 

CBEr A rna : 

BIII\H Cl!. 7, 8, 9, 10 11 ll 

15m 20 m 

35,60X.Il' C,03 = 0,179 m3 47,40X jl'Q,03 ~ 0,238 n.3 

J9,5ox ao,oo = o,oss ;,, 3 26,oOX Jl'0,0ti = o,o75 ml 

z.60XJl' O,J2 "" o.om m3 2,60X Jl'O, 13 = 0,035 ma 
13,70X!l' 0,08 = o,u69 m l 14,50X Jl'U,dll = 0,073 m3 

J6,7)<.0,20X0,05 = ll,Hl7 m3 Jn,IXo,2oX0,05 = 0,167 rna 

I ,fiO)(O,O~X0,05 = 0,004 m3 1,60Xn,o5X•l,05 = o,oo4 m' 
1,20X\l5XO,Qj = 0,009 m3 J,<O)<.O,T!>X0,03"" 0,00) nt3 

0,002 0,039 
32X0,50Xa 0,07 32X0.~5X9' o,es 

l<po He noA~ora 
OrpaiJ.a 

I'PCI\ll l\C naToca 

0,04.0 0,021 0,032 0,048 
4X2,ooxoo,os 4X2,65X.o-o,os 4X2,80)(.0'0,06 4X-~.I OX.0'0,07 

lOnt !5 m 20 nt 

5,815 9_974 15,1 13 
0,339 {1,500 0,506 

6,154 . 1" ,48!) 15,619 

25 m 

60,21JX.Il' 0,03 = 0,303 m3 
33,00XJl' r ,06 = 0,( 93 ms 

~--

?,fiOX.0'0,14. = O,Ol O m3 
2f>,30X,0' 0,09 = 0,167 rna 

H•,7X0.20X0,05 = 0,197 ms 

1,60XO,osxo,o5 = 0.004 m• 
1,2 X0,15Xti,O:i = 0,009 m3 

0,122 
32XO,'li.•XJl' 0,09 

,Uacr<e ~a ,U:acKe sa 
D81'0C ODWII BBII>C 

0,256 o,o:o 
51,20x",20x0,025 46,80x0,10xll,015 

I 25m 

23,584 
0,536 

24,120 

I 

to..:) 
co 
c.o 
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f2. 

1 

Cn. 6b 
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7e 

s s 

0.08 

u 

s 
if 

CJJ, 7d C.11. 7 a, d. e, f 

16 



7c 

c ... . 7b.-e 



248. 

Sd 

C.11. 8 b, B d 

16 



244 

s 

.---------- --.-18,20 

~-------------!-17,20 

sc 

C11. Sa. c 



245 

CJa. Y· a, c 



246 

d 

Cn. 9 b, d 



247 

~.00 

24'00 

Cn. 10 b 



248 

j n.llaH ocHoBe n11pa IIR)Ie - CJJ._ lOc Ha CTP- 24Sj 
CJ1. lOa . 



.A-A .. 

~ 

c-c 

D-0 • 

C.1. 10 c u Cn. lla, b, c, d, e,f 
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BHcoi<e nHpaMH.l(e THna OKA DPI1JlOr 3 ( 'ln. 18 

" 
BHCUHa cToqulia 

"' Sa HHCTpyMeHaT: 
6,05 m 

10,10 m 
14,30 

20,00 m 
!1: 
II; .. Cn. 13 CTp. 253 Cn:. 15 .. 

""" C.ll. 12 CTP 252 
II 254 

Cn. 14 CTp . 255 
CTp. 256-258 c. "' "' c. c: ~ f);eJIOBK 

Hore (OCHOBJBI CTy(!oa•) 
0,423 1,107 1,548 2,088 

4X7,35X0,12 4xt2,: oxo,I5 4)(17,20X0,15 4X23,20)<0,15 

0,110 0,135 
~ 

0,217 0,356 
UeKrpaJlKII CTY6 I X 4,90X0,15 l X 6,00XO,I5 l X9,1i5X0,15 _!X~soxo.~ 

1. XOJ>H30BT. ~peT (KnemTa) 
0,099 0,095 0,160 · 0 ,347 

4X3,s;xo,os 4x4, 75x 0,10x0,05 4x8,00x0,10x0,05 4ll0,85x0, I OxO,OS 

"' ., 0,049 0,053 0,098 0,256 
2. " . ' 4X2,50XO.o7 4x2,65x0,10x0,05 4x4,£0x0.10x0,05 4:.~8,00x0,10xO.OS 

,!! 
>: 

0,021 0.03! 0,051; 0,109 
3. . . . 4Xl ,45X0,06 4xl.55x0, 10 x0,05 4x2,80x0,10x0,05 4x5,45x0. 1 Ox0,05 

0 a 
0,031> 0 ,076 

1-< 
4. . " " 4xl ,SOxO, 10x0,05 4x3.80XO,l0x0,05 

" 
5. u . 

1-
. . 0,046 

4:.12,30x0,10xO,O:i 

"' 6. 
0,023 

= . " " 4xl ,15xO,.lOxO,o5 

= I. seHa~ 
0,075 0 ,119 0,253 

4x 3,75x0,10x0,05 4x5.95x0,10x0,05 4x7,SOxO,JOx0,08 

I 0.046 0,07!> . 0,189 

"' 2. . 4x2,30xO,JOx0,05 lx3, 75xt', 10 x0,05 4x5,90x0,10x0,08 
0$ 

0,028 0,0-15 0,082 s. . •x1 ,4oxu,l OxO,O~ 4x2,2!ixV,10x0,03 4x4,1 0x0,10x0,05 

"' "' 
4. 

0,030 0,059 

" 4xl ,50x0,10x0,05 4x2.95xO.Jnxo.05 
"' "' 0,022 0,037 
II; ., 5. 

" 4x1,10x0,~0x0,05 4x1,S5xO,tOx0,0~ 
Xop11a. cnperosu I. Bena:a 0,'02 

OS c. (en . l:i h) 4x5,10x0,10x 0,05 

c. Xopua. cnperoBII 2. a eua:a 0,074 ... _(en. 15 g) 4x3,70x0,10x0,05 

= Xopaa. enperoJJK 3. BeH~a O,CH8 
(CJI. 15 f) j:i:2,40x0,10x0,05 

c: 0,248 0,532 0,877 ., 
S:x7,15x0,10x0,05 Sx7.00x0,10x0,08 

1. pe)l fCDP RBHliX I<J>CTOI!a 8x6,20x0, 1 Ox0,05 8x6,15x0,10x0,05 8x6,70x0,10x0,08 
= 

0,152 1 0,238 0 ,698 
0$ 2. 

8x5,65x0,10x0,03 . . . 8x3,EOxC, I 0 xO,O:> 8x5,95x0,1 Ox0,05 ~x5,25x0,10x0,08 

<> 
3. 

O,OBil 0,148 0 ,120 . . . Sx2,15x0,10x0,05 8ir:3,70x0,10x0,05 4x6,00xO, JOx0,05 

" 0,041 0 ,080 
4. 

" . . 4x2,05x0,1 Ox0,05 4x4, OOxO,J Ox 0,05 
f-o 

0,061 
fl . . . . 4x3,05x0,10 xO,OJ 

0,216 0.207 
CTy<l sa ycnpae~re KpeToBe 4X2.40XO,J5 4X 2,30X O,l5 

CToqul;. aa HHCTpy&eHaT 1 0,008 1 o.cos 1 o.oos 1 0,008 
2x0,40x0,20.:0.05 2x0,40x0,<0x0,0.1 2x0,40xO,?Qx0,05 2x0,40x0,20x0,05 --

' 1.. 1;! n aTOC I '·'"' ~ '·"' 0,2~0 0,176 

"' 
40,60x0,20x0,0? 48,00x0,20x 0,02!> 48,(Xb."'.20x0,025 35,10x0,20x0,025 

~· 
~ c. . 0,050 0,090 0,076 o.oso 0 

"' OS 
l{pos 33,0xU,lO.:O,Ol5 30,0x0,20x0,015 25,20x0,20x0,015 30,0x0,20xO,OJ5 

;'j q 

I 0,069 0 136 0,320 0 
flaToc ea necTee 6,90x0,<0x0.05 13,fi0x0,20x0,05 3 t ,95x0,20x0 ,05 



251 

BHCOKe nHpaMH.n:e THna OKA flPHJJOr 3 ( '111, 18) 

Bacaua CTO'Ialia ::;. 
aa BCTpylo{eHaT: 10,10 m "' 6,05m ~ 14,30 m 20,00 m 

~ d 
c ,,, 12 cTp. 25 ('II. 13 CTp, 253 C.1, 14 CTp. 255 CJJ. 15 CTp , 5. ""' .. a254 256-258 " "" !l.eiiOBif = '"' 

0,220 
0.804 1,598 . 

1,\153. 
Hore (OCI!OBHU 0,08 4X5?70XO,JftXOblO 
CTY60Bll) 4X7,00X.9'0,12 4XI3 ,40X O,l 5X O, 10 4X 17,75XO,l5XO,l5 4X l ,90X0,15X ,15 

1, oel!a•t 
O,Ool 0,076 O,OSil 0,150 

4X3,10X0.07 4X3,95XO,lOX0 ,05 4X4,45XO,IOX0,05 4X4,7oXO,toX0,08 

I 2 . 
0,041 0,070 - - --O-;ci79 ___ --0:134 _ _ _ . 4X2,85X0.06 4X3,50XO,JO >< 0,05 4)(3,95Xo, 10Xu,os 4X4,20XO,IOX0,08 

3. 
0,062 0,669--- ---0~22---. 4X3,10XO,!OX O 05 4X3,45X[J.lOX0,05 4)(3,80X O, l OXO,OS 

4. 
0,061 0,068 _ _ _ 

" 4)(3,05X O,IOXO,os 4X3,40XO,IOX0,05 .. 
.. 5, 

" 
. 0,1)61 

4)(3,05X0,10X0,05 

,. 
6. 

0,055 
-& . 4X2, 75)(0.10X0,05 

aS 7. .. . 0,052 
4X2,60XU,IOX0.05 

"" I. pe,ll, ycn pa BHHX 0,172 0,232 0 ,248 0,378 

'" I(p CTOB8 8X4,40>(0,07 sx s,soxo, wxo,os sxs,zoxo,10XO,os BX5,90XO,IOXO,OS 
1-o 0,099 0,204 0.226 0,228 

3 2. . . BX3,45XO,OS BX5,10XO,IOX0,05 BX5,65)(0, 10X0,05 sxs, 70X O,l OX0,05 .. omo 0,190 0,200 3. 
" " sxa,5oxo, 1 ox o.025 BX4,75X0,10X0,05 sxs,ooxo,wxo,oo 

liE 
0,144 0,184 

1: 
:: A, . . 8)(3,60>(0,10)(0,05 

""'·"'~!;;;'><'·~ 
5. II 6. . BX3,90XO, lOX0,05 

8)(2,60XO,!OXO, 

0 918 

I 
., 

U OTDOPHH CTy60DJI 4X1s,aoxo, 15XCl,1 

"! flpna RnemT a a1 0,120 
!IOTD, CTy6oBe BX3,0J ><fJ.lOX0.05 .. ., 

0,064 
)lpyra . . BXl ,60XO,!OX0,05 

"' 
., 

flpBR J<OCHBl\H ,DOTn, 0.188 
... cTy6osa . SX 4,70XO,tOX0,05 

)l,pyra 
0,166 . . SX4,15XO~IOXO,OS 

0,021 ' 0,031 0,030 0,028 
"' n on"ora n aToca 2X2,85X0,06 2xa. •oxo, 1oxo,o5 2)(3,05XO, lOXO,OS 2X2,75XO,lOX0,05 

0: .. 
I<ocBHI(R orpa,lJ,e 

0,032 
SX J,tiOX0,05 

"' :t 0,028 0,056 0,057 0,050 
r oplhU BOHal\ CJ<en e 4X2,75XO,o5 4X2.80XO, 10X 0,05 4X2,€5XO,!OX0,05 4XZ/>OXO,l())(O,OS 

:II .. 0,0€0 0,083 0,082 0,090 
l<ponue rJ>eAune 4')(4,I5XO,O> 4X 4,40X0.10X0,05 4X 4,lOXO,lOX0,05 4X4,50XO 10X 0,05 

C) 
., 

0 031 0,046 0,045 0,045 
B>taJipHI! l(llnllBAap IX3,10XO.IO tX4,G<JXO,to I X 4,50Xo,t o 1 X 4,65XO, 10 

"' ----
0,030 

!- BeHSl\ J<posa 4Xz,osx o,os 

XopHa oHT. R~CT o,ow 0,056 0,057 0,050 
(K.1CWT8) 4X t ,!-5X0,05 4XZ,80X0,10X0,05 4X2,85XO,toxo,os 4X2.50XO,lOX0,05 

0008 o-:1Fs ___ - --0,244- - - - -o;z<n ___ 

JiecTse 
5,20XO,o;xo,o; 9. 2nxo.os~,o5 14,80~0,05 X 0,05 t B,40X0,05>(0,05 

ll,OOX0,20X0,0.5 22,40XO,l0 0,05 41,30 o,w xo.os 48.~0XO,lOX0,05 

Jltl!r~pu 
0,010 0,144 0,224 0.369 

l6XO.~OXlJO,OS 24X0,60X O,to R2'X0,70)<0,10 32XO.SOX0,12 
CHera ma j 1,836 4,537 ,. 

'1 ,484 12.951 
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5,45XO,IOXO~ 

'~a 

Cn. t5a 

25.'30 
480 

17 00 

1560 

12,2l) 

8,40 

<t6S 
4 20 
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T pua 1ry.11a o.nja 

k;=~----------4? 0,40 X 0,20 X 0.05 
20,00 

2.00 

CJr. 15 b, c, d 
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llPIUIOr 3 I'IJJ. 18) 

BRcoKe mtpaMH.ll.e Tuna CA.ll 

~ 
Bacaaa cTo•u!;a· 6,4a m 9,34 m 15,52 m 2!,69 m 24,73 m ~ = ~ 83 HHCT]')'MeJSaT CJt, 16 CTp. 261 CJt, 17 CTp. 262 CJI, 18 CTJ>. 263 Cn. 1!1 cTp. 264 Cn. ZO cTp. 265 ::.. 0 

= "" '-

Hore (ocHoB. c'fy6oa•) 
0,227 0,714 1,133 1.551 1,758 

3x7,56x~,10x0,10 3xi0,5S!O,l5x0,15 3x16, 79xO,I5x'J, 15 3x22,98xJ,15x0,15 3x26,05x0,15x0,15 

0,037 0,046 0,059 0,132 ),Ol 0,139 .. 1. ae!Ja~ 3x2,44xO,tOx 0,05 3x3,05x0, lOx 0,05 3x4,57xO,J0x0 ,05 3x5,49xO,_JOx 0, 3x5,79x0,10x0,0! 

"' 0,029 0,039 0,058 0,119 
31 0,124 1,0!! "' 2. . 3xl,93x~,!Ox0,05 3lC2,~xO, 10x0,05 3x3,R6x0, 10x0,05 3x4,96x.!.J,l0x0,00 x5,TB11:0,10x0, 

"' 
= -So 3. 

" 
0,021 0.030 

~x1,3.8x0,10x 0,05 3x2 OJ xO, 10 x0,05 
0,0~1\ 

3x3,05x0,10x0,05 
0 ,101 

3x4,2IxO,l0 xO,OS 
0,107 

3x4,45xO,lOXO,Oii .. 0,014 0,022 0 ,034 0,050 0,054 

" 4. . 3x0,9Jx0,10x 0,05 3x1,45x0,10x0,05 3x2,28x0,10x0,05 3x3,30x0,10 xO.OO 3x3,60x0,10x0.05 ... 
"' 3 5. 

0,009 O,OH 0,024 0,037 0,042 . 3x0,61x0,10x0,025 3x0,9lx~.l0~~.~~ 3x1,57x0,10x0,05 3x2,46x0,10.x 0,05 3x2,77x0,10x0,05 

0. 6. 0,004 0.014 0,024 0,030 . 3x0,5llx0,1 OX0,025 3x0,9txO,IOx0,05 3x1,62xO,_~Ox0,05 3~2,03x0,10X0,05 
= 

= 7. . 0,005 
3x0,64xO~Ox0,()25 

0,014 
3x0,91x0,10x0,0: 0,021 ),()! 

3xl,39XO,tOxO, 

= .. 8. . 0,004 
3x0,4R:xO 10x0,025 

0,005 
3x0,66x0,1 Oxll,025 

0,014 
~x0,91x0,10x0,05 

...: 
0 004 lax I 0, 005 02! ., 9. . 3xo,48x'0,10x0,02~ 0,6SxO,lOXO,O .. "" 0.003 ... 10. . x0,45x0,1 0%0,025 

:!l 1. peA ycnpaBHHX Kp- 0,082 0,109 0,168 0,336 0,348 
CTOB3 6x2,75x0, 10x0,05 6x3.66x0,10x 0,05 6x5,6l xO,l Ox 0,05 6x7,01xO,lOxO,OB 

''·""'·'' ''·~ = .. 0,032 0,092 0,142 0 300 l,OE 0,314 
:= 2. . . . 6!~·!_3x0,1~Q.~ 6x3,05x0,10x 0,05 6x4,72xfl,10xO,tJ5 sxs,z;xo,Jo~ 6x6,55X0,10x0, 

'" .. 0,024 0,034 0,100 0,155 0,267 3. ... . . . Sxl,57xn,tox0,025 6x2,30x0,10x0,025j6x3,53x0,10x 0,05 6x5,18x0,10x0,0· 6x5,56x0,10x0,0 . 

"" 1>. 
4. o,025 I o.rs4 0,119 ~l 0,133 1,0!1 . . . 6xt ,65x0.10X0,025 6x2, 79xO,lOx 0,05 6x3,96x0, tOxO,O: x4,42x0.10x0, Eo "" 

!< 5. 0,030 0,092 0,103 
1>. . . . 6x2,03x0,10x0,025 6x3,05x0,10x0,05 ~x3,42x0,10x0,0~ () 

!I! 6. . . . 0,031 
€x2,08z0, 1 OxO, n25 

0,040 
6x2,64z0,10x0,023 

>. 7. . . . 0,027 ?' 
6xl,83x0,10x0,02 

CTO'IHR aa IliiCTpy- 0,016 0,016 0,016 . 0,016 0,016 MeHaT 4x0,41 x0,20x 0,05 4x0,41x0.20x 0,05 4x0,41x0,20x0,05 4x0,4I>o,2ryxo,m 4x0,4l:x0,20x0 .0! - " 0,1 76 0,196 0,225 . 0.225 ~I 0.203 I,02! :.: ilaTOC 
35,10x0,20x0,0~ 39,20x0,20x0,025 45,00x0,20x0,025 45,00x0,20x0,02! 0,60x0,20x 0, 

u 
0,334 6J 0,430 ... 0,049 0,146 4x4,49x0,15x0,0~ x5,05x0,!5x0,05 

"' <::( . aa neCTa e 2x3,29xO,l5X0,05 4x4,88:~<0,15x0,05 4x6,30x0,15x0,05 4x6,~6x0,J 5x0,05 ...: 
:0 .l(poo (AaCKe aa on- 0,101 0,098 0,104 0,104 0,104 
:>! lUHBOH.e.) 33, 70x0,20x0,015 32,80x0,2!lx0,015 34,150x0,20x0,015 34,60x0,20x 0,01! l4,fY.lx0,20x0,015 .. 

Hore (ocnoBHH cTy- 0,340 1,033 1,588 2,144 2 .418 c. ~ 

" OOBK) 4x8,49x0,10x0,10 4r11,48rll,15 x0,15 4r17,1i5 z'l,15r0,15 4r23,82 rl),1 5 x0,1 ~ ~x26,87z), 1510, l!i = .g. 

= .. 0,051 0,073 0,116 0,231 0.244 I,Ol! f< 1. aeHa~ 4x3,05x0, 1 Ox0,05 4x3,66x0,10x0,03 4x5,79x0,10x0.05 4x7 ,32x0,10xO,OE 4X7,62l::O,JOxO, s .. = 0,057 0,006 0,098 0,202 1,0:: 0,216 !0 .. 2. . 4x2,85x0,10x 0,05 4x3,29x0,10x0,05 4x4,€8x0,10xO,OS 4x6,30x0,10x0, iu6,76x0,10x0.01! <! 
~ .. 

"" 0,054 0,060 0,081 0,172 0,188 l,Ol' 
0 .. 

3. 
1:1 "' . 4x2,6!h::O,!Ox 0,05 4x3,00x0,10x 0.05 4x4,05x0, lOx 0,0 5 4x5,38x0,10x0,0l 4:s:5,87xO,IOxO, 

" () "' 0,052 0,055 0,069 0,090 0! 0,1 62 .. .... 4. 4x5,05:x0,10xO,OE ... . 4x2,59xO,lOx o,os 4x2, 11xo, toxo,os r xs,4axo,1ox o,os 4x4,49xi ',1oxa,o .. 
() 

0,"52 0,060 0,074 14: 0,086 ),()! 5. . 4x2,59x0.10x0,05 4xZ 99x0,10x0,05 4x3,71x0,10x0,0 5 x4,32xO,IOxO • 

17* 
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.. 

BlfcHHa cTO'IHlia 
sa uncTpyMeHaT 

6. !lena~ 

nPMJior 3 (u. IS) 

BHcoKe mtpaMH,ne THna CA.U 

6,40 m 9,34 m 15,52 m 21,69 m 24,73 m 
Cn.16 cTp, 261 Cn. 17 cTp. 262 Cn. 18 CTp . 263 CJ!. 19 CTp. 264 Cn. 20 cTp. 265 

0,052 0.059 0,072 

1-----------1-----~1-------
4x2,59xO, 10x0,05 4x2,97XO,l0x0,05 4x3,58X0,10x0,05 

1. 0,052 0.058 
4x2,59x0,10x 0,05 4x2,89x0,10x 0,05 

8 

"l 1--------1-----t-- - -- 1------1-- -----1 
0.052 

4x2,59x0,10x0,05 

r pa ft 0,053 0,052 0,051 0,051 o,oll 
.g. ;~lbB BeHa~ nR .Ill - 4x2,65xO,lOX0,05 4x2,62x0,10x0.05 4x2,56x0.10x0,05 4x2,54x0,10x0,05 4x2.56x0,10x 0,05 .. 

0,158 0,183 0,268 0,520 0,531 

II 9 
1 f:.~oefa ycopaBHBX Rp- 8x3,96x0,10x0,05 814,57x0,10x0,05 8x6,70xO,IOx0,05 8x8,12xO,JOx0,08 8x8,30x0,10x0,08 

0,134 0,164 0,236 0,458 0,483 '~ 
• 8x3,36xO,lOx 0,05 Sx4,11x0,10x0,05 8x5.89x0,10x0,05 Sx7,16x0,10x0,08 8x7,54X0,10x0,..., 

1------ - -
2 .• 

3. * 0,059 0,135 0,192 0,250 0,429 
• 8x2,95x0,10x0,025 8x3,3bx0,10x0,05 8x4,80x0,10x0,05 8x6,25x0,10x0,05 8x6,7lx0,10x0,08 

4 •• 0,060 0,1 56 0.216 0,236 
Bx2.99JCO,t0x0,025 8x3,90l(0,10x 0,05 8x5,41x0,10x0,05 Bx5,89xO,lOx0.05 

~ ~----~----1--------F~~~~=r~~~~~~~~~~~~~~~~~~~ 
!:1 0,061 0,161 0,211 

., 5. • • • 8x3,05x0,10x0,025 Sx4,02x0,10x0,05 Sx5,28x0,10x0,05 ... 
6 0,060 0,183 ' ,. 

~ 1--· --• ______ • ______ •_l·---------ll----------l------------l8~x~~=0=2xO,~~l~Ox~~025==t:Bx~4,~5~7x~O~,~lOx~02,,~~ 
.. 

1 0,061 
• • • · ,; 8x~05x0,10x0,025 

0 ~ l--------------l----------l-----------l-----------1--------- l'~~~~~:. 
1: = 
u .. 

,.., 

noAIIora naTOCa 

-------

~ BKBKPHB ~KJIKKABP 

0 069 0,070 0,075 0,075 0,075 
5x2,7ax0,10x0,05 5x2,80x0,10x0,05 5x3,00x0,10x0,05 5x3,00x0,10x0,05 5x3,00x0,10x 0,05 

0 062 0,064 O,Ofi4 0,064 0,064 
4x3,10x0,10x0,05 4x3,20xO,lOX0,05 4x3,20xO,!Ox0,05 4x3,20xO,l0xO,OO 4x3,20xu,lOxQ,05 

0,033 0,033 0,033 0,033 0,033 . , 
lx3,28X0,10x0,10 lx3,28xO,IOX0,10 lx3,28x0,10 xO,lO tx3,28xO,IOx0,10 l x3,28xQ,tOXO,l• 

fo XOilH30HTaJIJ111 J:PCT 0 054 0,054 0,052 0,052 0,052 
u (I<nemTa) · 4x2, 70xO,lOx0,05 4x2,70xO,l0x0,05 4x2,.60xO,IOxO,~ 4x2,60x0, 10x0,05!4x2,60XO,lOx0,05 

•- =-=-=c::.::c'-------- -l- -'-' 0.070 0,105 0,168 0,196 0,221 
neHrepH 1410,5010,1010,10 2110,5010,1010,10 ~.~rJ,lQI'J,lO 2fz0,701(•,10J0,10 Ut0,80t2ol0t2·!!1 

0,055 0,150 0,20~ 0,250 0,300 
610,0510,05 12x0,05x0,05 l 6x0,05x0,05 20x0,05x0,05 24x0,05:r0,0'> 
8lO,Ill0,05 24xO,O x0,05 S2x0,10x0,05 40xO, IIlxO,li5 48xO,!OxO,P5 

1 Caera ml 2,078 3,897 6,029 9,152 10,711 

necTBe 
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X 

0 

~ 
~--------~--~ 

CJI. 16 

261 

6,10 

534 

3,36 

1,83 

0,00 

o:w 

1,43 
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,<> .;:,. 
!>+ 

"'~ 

X 

+ 

13.18 

'h--------{.2.68 

9,91 

~ 
"' 

0.05 X 0,10 X 3,00 

d 

0.1~ X 0.41 X 0,41 

9,14 

8,38 

7,51 

6,24 

·1.57 

2,H 

C.ll. l1 
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-------------.-.19.35 

16,08 

15.39 

1 5.~2 

14.71 
13.9~ 14,31 

13.49 

7, 1? 

1...1.------~1.3? 

C.11. 18 
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..-----------~25,52 

1\'------------1-25,02 

22,25 

21.56 

20,11 

16,45 

0.00 

1,37 

CJI. 19 

21.19 

20.8~ 
20,48 

19,82 

18,01 

15.62 

.o.Do 

1,37 
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r;;;:;~~:0..:..:~:'-'-_:-----.24.SJ 
~~==::.::.:.:..::.._ ____ -t24.08. 

t:::::.~~~==-----;23.52 
t:=~~~=::.:__ ___ l22.8~ 
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rPA'BEihE BH~OI<HX DHPAMHAA 

I rpa~eBHHCKH MaTepHjan 

Ia Fpata 
A. BpCTe u llHMeHauje rpa~e 

~~~EKE mrPA- EpBHa cy o6opeHa cTa6JJa ca KOjHx cy oKpecaHe rpaHe. 
Heoopa~eHa 6pBHa cy o 6 JJ a r p a~ a ( rmmoBH, .. TeJierpat}lCKii 

fPAU 
CTy6oBH, 06JJHU.e 33 CHrHaJJe Ha npBeTy). opBHa o6pa~eHa CeKH· . 
paM cy Tecaaa H.nH n oJiyTeca aa rp a~a (cJJ. 21). 
Paceu.alh~M 6pBaaa y nHJiaHaMa MalllHHCKHM TecTepaMa no6uja ce 
CTpyraHa HJJH p e 3 a H a 
r p a ~ a. CTpyr aay rpa­
~y quHe rpene, rpe.Quu.e 
(IllTat)JJJe), JieTBe H nacKe. 
TecaHa rpa~a HMa TO 
npeHMyhCTBO HCnpen 
CTpyraHe lllTO j e J MHOfO 
Malhoj ~Mepu non.noiKHa 
BHTonepeH:>y . .[l.pseHa rpa­
lja, Koja ce nponaje ca 
CTOBapHlllT3, o6HqHO HMa 
cJie.zr.ehe nuMeH3Hje: 

BPCTA fPAT>E I 

Po!u/esana 

ilPECEI< 

,!l,e6Jbaoa: 12, 18, 24, 30 mm 

nacKe 
lllapa"a : 10- 12 em (ycRe) 

12-25 n (WHpOKe) 

< 
~ ']"' .. ~~··'· < 
ll. 20 40 mm ("/<~•) , 

'"" 26 40 mm r•{.•t), 
< 30 40 mm ~/.,), 
:r: JleTae ~0 50 mm ( [411), 
< 
'"" >.. 
ll. 45?s, 4X6. 00. 5X6, 5)(8, !--

fpeJ!.III.Ie (wTa!jl.ne) u 8 8, IOX IO em 

fpeJ!.e 
BXll, llXll, 11XI3, ISXI6 
J6X18, JSX21 , ~JX24 em 

CJr. 21 

l II,Y}f{HHA 

1,5 6m 
o6a'IKO 4 m 

1-4m 

2- Sm 

4-12 m 

llo11yTecaae R Tecaae l li!CTJi:X /f,AM eHaHja RIIO B CTpyraHe 
r peAe 

BpBH3 I JJ8-30cm I /f,O 16m 

B. BpcTe p,pseTa 

Tesano 

I riPli!ME,ll.BA 

JJ.ac"e ce 
DPO~ajy: I 

l<llllCII - 6e3 
'luopoua; ny-
ROTIIHe 01\ cy· 
IJ!elba Ka J<pa-
JY AIICRe He 
cMeJy 6oTH I 

AY*e oil. rna· 
PH He ABCRe; II 
lUI RCa - caxo 

ca ypaCJIBM 
quopoau.111a K 
Cll DYKOTH• 

HaMa xao KOII 
I K.nace; III 
KJIIICa- Ca 

paSHIUl He]J.O-
cTaQuxa. 

APIO On .QpBeHe rpa~e Koja je HaMelheHa 3a H3rpa.zr.lhy nHpaMH.n;a 
TpaiKH ce .Qa 6y.Qe JJaKa, qBpcTa H snpaBa. On CBHX BpcTa npBeTa 
oMopuKa ce cMarpa Kao Hajnor o.zr.HHje .n;pBo 3a H3rpa.n;lhy, Ha .Qpyro 
MeCTO nOJJ33H jeJJa, na OH,lJ.a CMpeKa. Y Ta6JU!UH Ha CTp. 267 HaBe­
.QeHe cy BpcTe .zr.pBeTa " l:beroBe KapaKTepHcTwme oco6HHe. 





C. 3amrnn npBeRe rpa~e 011, TpyJbeH>a 

. 3AWTMTA Hare (ocHOBHH cry6osn) napaMH.!I.e najmmre cy no)l..ii02KHe 
TpyJbelhy y OHOM JI.e.JJY KOjH Ce H3Jla3H Ha rpaHIU~H H3Me~y 3eMJbe 
H sa3Jlyxa. Kao 3awrnrHe Mepe ynorpe6Jbasajy ce naropesalbe 
H rrpeMa3. 

HaropesalbeM rrospunme rpe.ZJ:e, wro ce spum o6pralbeM 
rpe)l.e Ha OTBOpeHOj B3TpH, IIOCTH2Ke Ce YHHWTelbe H333HB3'l3 
rpyJbelba. CeM rora rrpn Haropesalby y nospumHCKOM CJiojy 
JI.psera crsapa ce l{arpaHcKo yJhe, Koje 3a H3secHo speMe cnpe­
tJaBa pa3BHraK rJbHBa Kao npoy3pOKOBatia rpy.lhelba. 

DpeMa3 KaTpaHOM (repOM, CMO.I10M), Kap60.11HHeyMOM HJIH 
6nryMeHOM cnpeqasa rpy.lhelhe. 3arnmrHH npeMa3 nol.JHllie ca 
BHCHHe 50-75 em H3Han. 3eMJhe n 3a ncry seJJH'IHHY npocrnpe 
ce y 3eMJby. 

D. HeiJ.OCTa~ II.PBeue rpalje 

fl£ADCTAqK DyKOTHHe KO.lJ. 6pBaHa H rpe.!l.a Mary 6nrn pa)l.uja;rue (o)l. 

Cpe/llhH 
npe~HHK 

y 
C8HTHlde• 

TPIIM8 

5 

HOpMaJIHOr cyrnelba), npcreHacre ( O.ZJ: HarJJor cyrnellia), nonpetiHe 
(o.ZJ: Mpa3a) H MeljynpcreHacre (o.!I. nosnjalha Ha jaKoM serpy). 
Pa.!I.Hja.nHe rryKornHe He yMalliyjy MHoro tispcrohy, a.nn oJiaKrna­
sajy rrpncryn BJJa3H u cnopaMa rJhHBa. npcreHacre H Meljynp­
creHacre IIYKOTHHe jaKO yMalhyjy 'lBpcrohy. nonpeiiHe nyKOTHHe 
HCKJbyiiyjy ynorpe6y rpalje. l.{ B 0 p 0 B H, 3KO cy Be.llHE<H, jaKO 
CJia6e rpaljy. T p y Jh e lh e M02Ke 6rnn npoy3poKoBaHo rJbHBaMa, 
Koje ce pa3BHjajy y yHyrparnlhOCTH cra6;ra. Y osoM c.llyiiajy rpalja 
je no cnoJhallllheM H3rJJe.!l.y noroyHo 3)l.pasa, a .rr;a je rpyJra no3Haje 
ce no rynoM 3BYKY o.rr; y.rr;apa IIeKnheM. 

0,002 

E. I<y6aTypa rpalje 

1. 06Jia rpalja: 6psHa H o6Jmue 

AY)l{HHA BP6HA (OEJllH~E) Y METPI1MA 

I( y 6 a T y S> a (m3) 

0,004 0,006 0,008 0,010 0,012 0,014 0,016 0,018 0,020 0,0391 

1-----l--~~ ----------------

I 6 
. 

0,003 0,006 0,008 0,011 0,014 0,017 0,020 0,023 0,025 0,028 0,057 

1-----1------ ---------------------------. 
7 0,004 0,008 0,012 0,015 0,019 0,023 0,027 0,031 0,035 0,038 0,077 

. 
0,005 

----. ---~----
0,0!0 1 0,015 0.020 0,023 0,030 0,035 0,040 0.045 0,050 o. 100 8 
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1. 06Jia rpalja: 6pBHa H o6JIHI.J;e Hacraaal( ra6mrue ca cri)aae 268 

t~:x.!. ~ Jly)I(HBa OpBHa (06JJHUe) y KerpHMa 
:ei;; 

1 I 2 I 3 I 4 I 5 I 6 I 7 I 8 I 9 
I 

10 I ro IIC:r;A I I fU G>ufo. 
Q. Q, .. (.) = >. 1!1 !(y6arypa (mS) 

9 0,006 0,013 0,019 o,o2s\ o,032 o,os8 o,04~ o,051 1 o,057 o,064 1 0,121 

10 0,008 0.016 0,024 0,031 0;039 0,047 0,055 0,063 0,071 O,<Y78 I 0,157 -------- - ------ -- -
11 0,009 0,019 0,028 o,o38 1 o,047 o,os1 o,o6s o.o1s o,085 o,095 1 0,100 

12 0,011 0,023 0,034 0,045 I 0,057 I 0,068 0,079 l 0,0;)() 0,102 o,11a 1 o,226 

13 0,013 0,027 0,040 o,osa 1 o,o66 . o,oso o,o93 1 0,100 ~ 0,1331 0,365 

14 o.ot5 0,031 0,046 o,oo2 1 0 ,011 0,092 o,1os 1 0,123 0,139 0,154 0,308 

15 O,D18 0,035 0,053 0,071 I 0,088 0,106 0,124 I 0,141 0,159 0,111 1 0,353 

16 0,020 0,040 O,OfO 0.080 .~~~~~~~ 0,201 1~.4~-, 
_!!.._ _ _Q.~ ~045 0,06!._ o,og1 ~ ~ o,1s9~~ o,zw _il,22d 0,454 

1s o,oz5 0,'?51_ 0,076 0,102 0,127 ~,153 0.118 0,204 0,229 o,2ss ! o.509 I 
19 0,028 0,057 O,osS o,n3 o,t42 o,11o o,t98 I o;m o,2ss -;;,284 I o,567 - - - - ---------- -

0220 I 02.11 
- --

-;;:314 l-;;,628 r--20 O. Cill 0,063 ~,094 0,126 _J>.~. 0,189 0,283 --!-- -'·- - - - ---
21 0,035 0,059 0,104 o, 139 o,113 I o,2os _Q.~ 0,277 ~.3~ 0,3461 0,693 

22 _Q,~ 0,076 ~ ~I 0,190 0,228 0,265 0,304 0,342 0,3SO !~ - ---
23 o.~- 0,083 0,125 0,166_ 0,208 0,249 0,291 . 0,332 0,374 0,416\~ 
24 0,00 0,090 _j),13? ~~' 0,226 (1,271 ~~~362 o,407 _Q.~I o,9o5 

:>.~ 0,049 0,098 _0,147_ 0,196 0,245 ..Jl.!.295 0,344 1 0,39~ o,442 o,491 I o.982 
----·:~ 

26 0,053 _Jl,l~~ ~~__9,2~- __£.~ 0,372 0,425 o,478 o,531 I 1,002 

27 0,057 0,115 0,172 __£,229 0,286 0,344 0,401 1 o,4ss ~,515 --;;:573 ~~ 

I 
28 0,002 0,123 0,185 ~~~.308 0,369 0,431 I 0,49S 0,554 ~.~! 1,292 

o,462 I o,52s 
----·:~ 

29 0,066 I 0,132 0,198 0,264 0,380 0,398 0,594 0,660 11,321 i 
I 30 0,071 0,141 0,212 01283 O.S53 o.~u 0,495 1~1566 0,636 0,707 I~ 

2. TecaHa H cTpyraHa rpa~a : rpe.n.e H lllTa$Jie 
1>.• Jl.y)I(HDa rp~~e, mTaljme 1 ll(eTpiMa .. 
~ .. ., ! I ! I ! I I 8 I I I ~~= 1 2 3 4 5 6 7 9 10 20 
o. :Cl. 
C o;. !(y6arypa ( m3) 

_3__~~.£.._ _Q,~l-0,00~ 0,008 __Q,~ ~ 0,01~1~1~ ~.020 0,022 . 0,025 ~050 

~~ 0,002 0,005- 0,008 _Q,'2_1~ _Q,gg__ 0,015 ~ 0,020 _O,OE_ 0,025 0,050 

sxto 0,005 - ~~,Q!O_ ~ 0,020 0,025 __Q,~ 0,035 0,040_ 0,045 0,050 ___<!.~ 
6X6 0,001 _Q,C07- O,Oll 0,014 0,018 0,022 o,o25 0,029 0,032 0,036 0,072 

7X7 O,O!l5 0.010 0,015 0,0?.0 _s~ ~.029 __(!,034_ 0,039 0,044 0,049 __Q,~ 
sxs 0.006 -~.o~ ~!... 0,0211 _Q.~_ 0,0:!8 0,045 _Q.~l_ 0,058 0,064 _!!_.~ -

BXlO O,OJS 0,016 0,032 0,024 - - 0,040 0,043 _o,o_SQ_ 0.064 ~~ 0,030 0,160 - - -
10)00 o,o1o o,o2o ,_o.oao ~~- _!!_.!>~ o,o60 1 0,010 _Q,OBO 0,090 - 0,100 0,200 

· !---"-
0,090 ~~ IOX 15 0,015 0,030 0,045 0,060 0,075 0,120 0,135 0,150 0,300 

12X t 2 _0,014 -I 0 029_ 0,043 _0,058- --o,-612 ·o.<lBG- (l,iOl -0,115- Q,l3o- .. 0,144- 0,288 
l-}oX15 o,on o,045 1 o,oos o,090 0,1'12 o;r35- - o,tss - o;1oo - 0,202- 0,~20 - 0,450-

I 15XW -6,o;J()-I_o.~~-~ o;ooo . o,12ii- o J5o o,tso- - o;2ro 0,240 0,270 - 6,30') -0-,600-1 
2oX20 0,040 0,060 I 0,120 I O, l f>O 0,200 -0240 0,200 0,320 0,860- 0,400 o,so) -
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3. CTpyraHa rpal]a. Jlei'Be 

"' .[lylii.BB3 JleTBe y llleTpBM8 
;.' 

I I I I I I I I I I .. o; 
1 2 3 4 5 6 7 8 9 10 20 · 0 01! 

" .. c. c. 
t:: f< J(v6a'!'vpa (rn3) 

13X40 o,OJI 1 o,oo1 l_o,oo~ 0.002 ~~ o,oo~ I o.ooc o.oo4 o,oo5 I ~oo5 o,oiO 

20X40 o,oo1_1 0,002 o,oo2 o,oo3 . o,oot _ o.~~ o,oos _y.coo o,oo1 o,oos o.ot6 

·zsx4o 0 OJ! 0,002 I 0,003 0,0:!4 1 0.0:>5 0,006 0,007 0,008 0,009 0,010 0,020 . --- ---- - - -- - - --- ----- --- ---
26)(40 0,001 . I_Q,002 I 0.003 _p.~ 0,005 0,003 0,007 O,OOR 0,009 0,010 0,021 

SvX40 0,001 I o,coz . o,ooi o,oo5 o,oos 0,001 o,oos 0,010_ ~ _Q_.~ o,024 

30X50 0,002 I 0,003 ! 0,004 I 0,006 0.0'>8 I 0,009 0,010 0,012 0,014 0,015 \ 0,030 
~0)(40 0,002 -o,o03-, o.oo5 c,oo6 --;::oos,o:oi'O o:Ol1-ri.013 o,o14- O:Dlil o,032 1 .. 

I<> <Suypa (m') 

_ _ 
1
._o_,oo_t _

1
_ o_,oo_z_ o,OOJ ~·oo~ I o,oos l,0061 o,oo1 I o,oos o,009 o,Oio 1 0,020 

0,001 O,OJ2 0,004 0,005 O,OJ6 0,007 0,008 0,010 0,011 0,012 ! 0,024 

0,002 0,0)3 O,G04 0,0061 0,008 0,009 I 0,010 I 0,012 0,014 ~ 0.030 

-~~--o-.ooo--:-o-.004- o,oo7 0,009 ~ 0,014 1 0,016 0.0181 o.ow o,o22 0,045 

--I--. o-,003--I- 0-,00- S- 0,009 0,0121 0,015 0,018 0,021 0,024 0,027 0,030 0,060 

0,002 0,004 0,005 0,007 0,009 ~ 0,013 0.014 0.016 0,018 I~ 
--l--o-,003- - l- o-.o-o-5 o,oo8 o,on I o.o14 o,OI6 o,o19 o.022 o,ou o.on o,o54 

_::::_1_.::o~.o~04..___ 1 _...:o:.!:, o:..:07.;__; ~ ~ ~ o,o22 _Q,oz5 o,o29 0,032 o,o36 o,m2 

10 0,002 O,W4 0,006 0,008 0,010 0,012 ~ 0,016 0,018 0,020 _Q_.~-

20 t5 o,oo3 o,oo5 o,oo9 o,o1z o,o1s o,o18 I o,ozt o,024 o,021 o,o30 o,ooo 

20 ~-~ o,012 o,m6 . o,ozo 0,024 0.028 o,032 _p,o36 0,040 I o,oso 

I 
10 0,002 0,005 0,007 I 0,010 I 0,012 0,014 0,017 0,019 0,022 0.024 I 0,048 I 

24 15 --o.~ ~ o,ou ., o,o14 I o,o18 o,o?.Z o,oz5 o,o29 o.032 o,o36 I o,o7. 2 

~~ 20 o,oo5 I o,oJO o,o14 o,ol9 I o,o24 o,029 o,034 _2.033 o,043 o,04s o,ooo I 
10 o,ooz I o,005 o,oos I 0,010 o,o12 o,015 o,ots o,o20 o,o22 o,o25 o,050 

25 15 -0,~~~ 0,003 ~· O,OHi ~ 0,022 0,026 0,030 0,034 0,038 0,075 

_ _ 20 o,oos I~ o,o1s o,o<o 0,025 o,o3o o,o35 o,04o . 0,045 o,050 ~.leo 
10 o,oo3 o,ooo o.oo~ o,o12 I o,o15 o,o1s 0.021 o,o24 o,oz1 o,030 o,060 

30 15 o.ooJ o,ooa o,014 o,o18 I o,022 o,027 o,ooa o,036 o,04o o.o1s o,ooo 

20 o,006 o,o12 o,o1s o,024 I o,03o o,o36 o,04! o,048 o,054 --;;:;;--~ 
10 0,004 O,C03 0,012 0,015 I 0,020 0,024 0,028 0,032 0,036 0,040 0,080 

40 _E._ -0,006-1 0,012 0,018 0,024 I 0,030 0,036 0,012 0,043 I 0,054 0,060 0,120 

zo o,oos o,ot6 o,o24 o,o32 I o,o4o o,048 o,o56 o;o6t o,on o,oso I o.160 

-- 10 - O,O:J5-~ 0,015 0,020 I 0,025 0,030 0,035 0,040 0,045 0;050 ~~!_!QO_ 
50 ~ ~~ 0,015 0,022 0,030 i 0,038 0,04 ·· __Q,_~ 0,000 _Q,~ 0,075 i 0,150 

20 o,o1o omo o.ooo o,040 I o,050 o,060 o.mo o,oso o,ooo o,too I o,zoo 



J].IIMenanje "' eKcepa '" :>. 

"' "' :II 

"' !"' = 0 "' ;e .. "' >: '> 

5a lC "''" !!! - *~ 0~ "'e :.<<> 
~:>. R"' ~:>. ~I:: 

I b EJCcepu, :JICUqa u saopiil1vu 
A. EKcepn. 

a) r soan,enu >I<D'lann (Jinsenu) el(cepn 

I 
.li>IIIIeHSIIje 

I 
Jl.g>leHBHje 0 .. C) 

:II 
e~cepa ... "' "' eRcepa 

§ .. " 0 "' "' " Q. 8 oo 
~ "' "' " 

., 
~ .. 

0 "' ..... rc .. "' >:::>. ..... is "' = =- "'a :c ..... = is ="' -3e ="' 0~ 
.... !!! -

*"' ~<.> 
"'"' 

~cr ..,e *" ~~ "'"' ~:>. ~ :>. ;> c."' <l:o; ~ ... t2 .... tl:lt:l f-. :I 4,0 1 0,5 soo 1 o.63 3,t j 510 3 102~~ 14,6 ~ ,--
~ 920 i/,26 _!Q,O_ 

~ 870 ~ __2!L ---
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I 

"' 0 ... 1>. :II 

"' ~ .. § ... '" Q. 

= .. ...x 
~~ .. ..... 

= ;~ ~ ... .. 
"'"' 

·~:. o. li!., 
~ ... ~= "'" f-. 

5 4~ ~ 
390 -..5~ 

- --~ ~~ ~I 4.0 1 1280 0,78 

__£___ 810 ~ ~.Q_ 320 ~~ - - - ---
~ 12,0'~ __ 1_ ~~ __]p_ 720 ~ __!_~ ~ - - -

~---~~ ~ --- 630 _i.~ - --- --- ----
~ 830 ~~- ~ 500 5.35 5,0 _1_2L 5 ~ ~25 --- ---

6,0 760 1,32 ~ 250 ~ --- - - - - - - - - - r- - - - --- - - - - - - -
f---- 3,4 ~ 3 780 ~ __!_~.~ 230 ~ - - -. 'l*-- I 830 !~ ~ 700 ~ ~ 220 ~7~ - - - - --

700 ~ ~~ 600 ~~ --- - - - - - - - - ----
~ 2 1340 1,48 _ 7,0_ fl(J() ~ 5,5 _EL 5 200 25!~ 

515 1230 ~~ ~ 530 ~ ~ 190 26,30 _I 6,0 
1120 1.79 ~L 460 6,25 ~ 170 29,40 

1--- - - -
10,0 400 ___2.2'2.._ ~ - - - 100 ~ ---

' 2,5 4,0 2 1310 1,53 --------- --- - - - - --- - - - - f-- - - - --- - - --
~E._ 1160 _2,~ 3,8 ~ 3 520 ~ 6,0 ~ 5 140 35,~ - -- - - -
~ 1050 1,91 _..]_,2__ 480 6,25 ~ 125 40,00 - - - - - - ---
~E._ 940 ~ ~L 420 __.2,!~ ~ 100 ~Q£_ --- --- - - - -
~ sso 2,27 ~ 5 630 ~ - -- - - - - - - - - - -

' 6,5 810 2147 ~ 550 ~ J.jJ_ ~ 5 92 ~~ _I 7,0 

- - - --- - - - --- ---
i 750 2,67 __!_!L 530 345 _EL 80 ~ --- - ---

- ------ - - - - - - ----- - ---
218 1_415_ 2 920 ~.!!.._ 4,2 ~ 5 570 -~ 8,0 2.L_ 5 65 _E._~ 
~ 810 ~ ~L 520 ~·~- .....3:£lL - - - 60 ~~ 

' 
I 5,5 750 2,67 __.!.~ 470 2~~ f-- - - -I 6,0 

--- - - - --- - ---
670 ~ ~ 420 ~ 9,0 ~ 5 45 111,00 - -- ___ ,__ 

~ 640 ~ ~ 390 12,80 ~ 40 ~~ - --- ---1__2L 590 ~ _ ,_ _, __ 
- - - -

8 .0 510 3,93 

b) I<oBaRH el{cep H 

)J.yllmna eRe epa y m/m 152,178 203 22.'l 258 279 305 
Bpoj eRCepa y I Kg 2 .!...._ __2J_ ~,_1 _ ~ ___iL ~ __M_ 
Teli<~Ha 11100 J<oxana Ill! llO 136 164 193 218 252 298 

B. )Kuua 
He w apeHa o wapeHa (rope11a) muua 

--~--~----~---. 
)l,r 61bHKa llml.(e y m 'm I 2,0 I 2,5 3,1 I 4,2 I 5,0 6,0 I 7,0 I 8,2 I 9,4 ! 10,0 
Te}!(HH" lv .:g.) sa 1000'm 24,00 37,50 57,66 105,84 100,00 216,00 294,00 403 59 530,40 600,00 
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C. 3aBDTlhH 

I 
.. 

I ' ~O'IH~a .. .. ... Te}I(HIIa (y k~) aaapT!ba ca r n aBOM B .. ., 
"' ~~ :."' HaBPTKOI!l npu paAHoj JI.J}I(liHll L y ChHTlillll6-

«< ~ · .. .. T PIIMa: "'"" S:~e "'E :s:E "'~ "'- o!l - ....... ., .,..-
I I I I I I 

~;e \OS ""'"" c"'e 10 15 20 25 30 35 I 40 45 I 50 3"' ~ ... t:=>--_ 1o __ o,1oo _E.~~~ 0,222 ~~ 0,283 0,314 0.344 26 _ 5 0,040 

I I 0,125 0,161 - - O,lli7 

12 0,154 0,198 0,240 r---·--
~:!____ 0,187 ~~ 0,299 

14 0,225 0,284 _£,343 
15 --- 0,266 0,336 0,403 

]6 0,315 0,392 0,468 

17 --- 0,367 0,453 0,540 

18 0,424 0,520 _g,618 

r---l~ 0,487 ~ 0,714 

20 0,552 o1672 0,792 

0,237 0,273 ~ _Q,344 0,384 ~ 28 5 0,052 

_Q,~ 0,328 _o.~ ~-0,462- 0,505 30 5 0,067 

0,341 0,394 0,446 0,497 _E.~~ __E.,600 32 5 0,085 

0,406 0,465 0,525 0,584 0,645 __E,704 34 5 ....£.~ 
0,478 0,548 0,617 0,680 0,709 0,817 36 5 ~ 
0,550 0,627 _J!,I.!!_ 0,783 0,862 0,940 ~ 6 0,159 

0,632 _E..~ __E.,817 O.S96 0,985 ~ 40 6 ~ 
0,719 o,Bl6 0,926 ~ .J...1.!!.._ 1,21~ 42 6 - 0,227 .. 

0,809 0,927 1,050 1,148 1,259 1,368 44 6 --- _Q,267 

0,920 1,040 I 176 1,284 I I ,408 1,528 46 fi 030ll 

11. J(apakfiiepacmuzme oco6ane aojeowtux 
maaosa sucokax aupa..ttuoa 

Caa qerHpH HaBe~eHa THna BHCOKHX nH­
paMH.ll.a, HaHMe: 1) f l1JA (feor pacpCKH HHCTH­
TYT JyrocJioBeHcKe apMHje), 2) P (pycKH), 3) 
OKA (OAeJbelhe Karacrpa) 11 4) CAll (Cje~H­
lheHe AMepH'IKe .llp}l{aBe-KaHa.n,a) HMajy ry 6H­
THY Kapm{TepHCTH'IHY oco6HHy, Aa je nHpar.u~­
Aa 3a HHCTpyMeHaT ITOTnyHO He3aBHCHa O.ll. 
nHpaMH.li.e-cKeJJe 3a ocMar patia. D pHJJHKOM npo­
jeKTOBatba 11 H3rpa.n,tbe rpa>KH ce, .n:.a noje.li.HHH 
)I,€JlOBH rrHpaMH~e 3a HHCTpyMeHaT 6yJJ.y y~a­
Jb€HH O.ll. ~eJIOBa rrHpaMHll.e-cKeJie 33 OCMar paqa 
6ap 3a 5 em. 

Y npHJIO)J{eHoj ra6JJHU.H JI.aTe cy KapaKre­
pHCTHtiHe OC06HHe CBaKOf nma H TO. 

1) Bpcr a rpa~e ( o6Jia, recaHa, crpyraaa) 
H3 Koje ce nHpaMH)l.a rpa~H. 

2) KoecpHU.HjeHaT k1 - ~ (a= CTpaHa KBa­

lipaTHe ocHoBe nHpaMHAe; H = BHCHHa nHpa­
MHAe Tj. OTCTojatbe 0)1. ITOBpillHHe 3eMJhHillT3 
~o roptbe nospwHHe CTOttHha sa HHCTpyMeHaT). 

KoJI. nHpal\mAa rHna CAll Koeqmu.HjeHaT kt. ~ ~ 
r .u.e je t crpaHa rpoyraoHe ocHoBe, jep je 
OCHOBa OBe DHpaMH.lJ.€ paBHOCTpaHH rpoyrao. 

Koe<PHU.HjeHaT kt KapaKrepmne lliHpHHY 
mrpaMH~e. ITHpaMHll.e ca KocpeHU.HjeHTOM: 
k1<0,40 cMarpajy ce Kao ycKe (BHTKe); 
k1 o~ 0,40 ~o 0,50 cMarpajy ce .ZI.a cy HOp­
MaJme WHpHH€; 
k

1 
> 0,50 CMaTpajy Ce KaO II111pOI<e. 



o-3 
-a 
~ = 
~ 
~-,. 

.... 
00 

KAPAKTF.PHCTH4KE 
OCOBVIHE 

Bpc-ra rpa~e 

l(oe!lllf~llje~ f fl oje}:\HRe ape• 
11a:r k1 -l ~ HOCTH kt Jip0.\13 BHCHHK 

•· nHp8MHI\e: 

TipOCeqHa 
apep11oc·r 

I<oc<jlH~Hj e- f n oJeAKI!e 
Jl8T k2 { llP61\HOCT" k2 

npebiB 9RCR · l lUI nHp3MH/IC: 

flpoceqHa 
BpeJ\HOCT 

TpaiHOCT (npoce~aa) 

CTa6n.11uOcT 

0TDOPHOCT npe118 BeTpy 

lforpaAn.a 

ri1JA I p 

I 06na I 0 6na 

H -=--6,0m I a= 2,90 kt =0,48 H=IO m. 3=4,10 nl. 

9,7 4,15 0,43 15 5,40 
15,2 5,80 0,38 20 6,30 

25 7,10 

---
0,4~ 

H=6,0m 0=3,2 kz=0,53 H= 19m 0=6,2 m3 
9,7 7,6 0,77 15 10,5 

15,2 12,9 .0,85 20 15,6 
25 24,1 

- _0,72 

4-5 roAKna 4-5 r OAH113 

DpJIO CT36HJJHC opno eTa 6lUKe 

spno oTnopue npJio oTnopne 

npno TenrKB 

I 
npno TCWKa 

TI~n BHCOKE OHP AMHLJ.E 

I Of( A 

I TecaRa n cTpyraRa 

ki=0,41 H=6,03 m 8~3,17 ·kt=0,52 
0,36 10,10 5,23 0,5l 
0,32 14,30 8,49 0,59 
0,28 20,00 !1,90 0,45 

0,34 0,52 

k2 = 0,62 H==-6,05 m 0 = 1,9 mS k2=0,31 
0,70 . 10,10 4,5 0,45 
0,78 14,_30 7,5 0,52 
0,96 20,00 13,0 0,65 

0,76 0,48 

2-3 rOAIIHe 

CT86IIJIHe 

OTnopae 

Teuu<a 

I C A)4· 

I CTpyr aHa 

H= 6,40 m. t '=2,44 k1=0,38 
9,34 3,05 0,33 

15,52 4,57 0,29 
:!1,69 5,49 0,25 
24,73 - 5,79 0,23 

o,so 
H=6,40 m. 0 = 2,1 ms k2=0,33 

9,34 3,9 0,42 
15,52 6,0 0._39 
21,69 9,2 0,42 
24,73 10,7 0,43 

0,40 

2 r OAKHC 

cT86HJJROCT ce XOll(e c!&aTp&TII 
8a}:\OBOJb8BSjyn04( 

11:8}:\p)K&Ba jaK BeTap, 8 He H 
OJiy Jy 

t JI&Ka 

I 

I 

I 

I 

I 

. 

1'.,::) 
"'-I 
0,) 
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3) KoecpHI.\HjeHaT k2 - ~ ' T.l(e je a Ky6arypa rpa~e. Oaaj 

KOeil>Hl.\HjeHaT KapaKTepHIIIe KOJ!HlJHHY rpa~e npeMa BHCHHH 
nHpaMH.lle. 

TPAJHocr 4) TpajHocr rj. apeMeHCKO pa3.l(06Jbe y TOKY Kojer nHpa-
MH.l(a, 6e3 TeMeJbHHX orrpaB3K3, MO>Ke 6HTH HCKOpHlllH3B3H3 33 
ona>KaJ:De. TpajHocr yuaBHOM aaBHCH: a) O.ll KBaJUnera rpa~e 
H apcre ynorpe6JbeHor .l(paera, b) .l(HMeH3uja rpa~e. c) 3anmne 
HOry DHp3MH,l(e O.l( tpyJbelha, d) COJIH.l(HOCTH H3pa.zr.e CBHX Be3HHX 
)J.eJIOBa, e) OmiiTe KOHCtpyKU.Hje z:mpaMHJI.e y CMHCJJY lhe3HHe 
llO,llJIO>KHOCTH YTHU:ajy Berpa; y OBOM CMHCJJY ycKe nHpaMHJI.e 
.l(yrorpajHHje cy O,ll IIIHpOKHX. 

crA&lDIHDcr 5) Cra6HJIHocr mrpaMH.l(e KapaKrepHrne ce HenoMHtJHornhy 
crotJHha 3a HHcrpyMeHaT. Yrm~aj cyHtJaHHX 3paKosa noBJiaqH 
.zr.ecpopM3UHjy noje.IIHHUX JI.eJIOBa nHp3MH.zr.e. IIITO 11M3 3a llOCJie­
.llHuy OKperal-be no a3HMyry ctOtJHha 33 HHCrpyMeHar. Oao OK­
peralhe He MO.>Ke Ce H36efiH, aJIIf. OHO Mapa 6HTH TaKBe BeJJHlJHHe 
.na cpe.l(lh3 rpernKa npaBI.\3 cpatiyaara 113 no.n.araKa H3paBHalba 
CT3HHUe He 6y.zr.e Beft3 OJI. ORe nponHCaHe y lJJI. 69 T3lJ. 1. Y 
OBOM CMHCJJY H3jMalhy cra6HJJHOCT HMajy llHpaMH)l.e THll3 CA,il,. 

YrHu.aj serpa npoyapoKyje BH6pauujy nHp3MHJI.e. a KOJl 
He)J.OBOJbHO Cta6HJIHHX llHp3MH)J.a, jorn H JIHHeapHO llOMepalhe 
CT0'-IHH3 33 HHCtpyMeHat. Y CMHCJJY JJHHeapHOf nOMepalba IllHpO­
Ke llHp3MH)J.e CT36HJJHHje cy 0)1. YCKHX. 

6) OmopHocr npeMa aerpy. O,n: CBHX Hase.n.eHHX rHnoaa 
aajMal-be cy ornopHe nupaMH,n:e rHna CA,U. 0He H3JI.p1Kaaajy jaK 
aet3p, aJIH He Mary H3JI:p)KaTH oJiyjy. 

7) l13rpa}llb3 llHpaMH)l.e 063HpOM Ha npeHOIIIeme O.l(HOCHO 
H3H01llelbe MarepHjaJI3 (rpalje) aa TatiKY H noJI.H3afbe Hary mrpa­
Mu.zr.a MO>Ke 6HtH BpJJo rernKa, rernKa u JiaKa. HajJJaKrne cy 33 
Harpa..nlhy nHpaMH..ne rHna CA,U, a aajre)Ke cy runa fHJA u P. 
nupaMH.II.e o.n: o6Jie rpa~e MHoro je re>Ke no,n;H3aTH aero nHpa­
MH.n;e o..n recaae H crpyraHe rp31je. 

I II H a6op muaa iiupa.uuoe 

ti36DP TMnA Osaj H36op ycJIOBJbaBajy: a) TepeHcKe npHJJHKe b) spcra 
rpa~e Koja ce MO>Ke aa6asHTH, H c) poK rpajalba. 

KoJI. TepeHCKHX npHJJHKa rpe6a y3eTH y o6aHp: 1) ..na JIH 
ce llHpaMH.ll3 llOCT3BJb3 H3 OTBOpeHOM TepeHy, r,n;e fie 6HTH 
H3JIO.>KeHa YTHUajy jaKHX aerposa HJJH ce nocrasJba sa repeHy 
3allltHheHOM O.ll serpoBa (y IIIYMCKOM KOMnJieKcy); 2) .ll3 JIH je 
MeCTO Ha KOMe ce flO.Il.H)Ke nHpaMHU.3 npHC"fYll3tiHO 33 .ll;OHOlllelbe 
rpalje HJIH HHje, Te H3BJJatielhe rpalje aa T3tJKY npecT3BJb3 Hapo­
'IIHTe TeiiiKOfie (CTpMH, 6p.zr.oBUTH npe.zr.eJIH), 3) ,n;a JIH je KOHil>H­
rypaUHja repena H3 caMOM Mecry nocraBJb3lh3 nHpaMH.n;e TaKB3 
,Zia je OMOryheHO llO.ZI:H33lhe IllHpOKe llHpaMHJI.e HJJH C3MO ycKe. 

BpcTa rp3lje Koja ce MO.>Ke na6aBHTH TaKO~e yTuqe Ha 
H36op. jep ce nHpaMH.ZI:e THna CA,U Mary rp3.D;HTH caMo o..n crpy­
raHe rpalje. 

npH H36opy THna Mopa ce BO.llHTH paqyHa H 0 poKy Tpajalha 
tj. BpeMeHCKOM p33JI.06Jby y TOKY KOjer ce npenOCT3BJb3 .ll3 he 
nHp3Mu.n;a 611TH norpe6aa sa on3)Kalbe. 



Y pasHHM, 3arsopeHHM repemtM3, K3JI.a ce He rp3>KH .n.yro · 
rp3jaocr, 33 npenopyKy cy mrpaMHJJ.e THna CAJJ, HJIH OKA, 
jep ce ose Mory rpa.rt.HTH ca 4-6 paJl.HHKa; HapoiJHTO aKo ce 
aore nHpaMHJl.a cactasJMjy H3 Jl.aCaKa, a He H3 rpe.n:a. 

Me~yraM, aKo ce rpa>KH omopHocr npeMa serpy H .n:yro· 
rpajHOCT, OHM Tpe6a rpa.ll;HTH OHpaMH.ll;e THlla fl1JA HJIH P, 
6e3 o63Hpa .n.a Jl.OHomelhe H H3BJiaiJelhe o6ne rpai)e y 6pJJ.OBHTHM 
npe.n.enHMa t.Iecro npercraBJba remKo casJJa.ll;JbHB npo6neM H 6e3 
o63Hpa .ll;a 3a IhHxoso nOJl.H3alhe rpe6a pacnoJJararH ca 12-20 
pa.ll;HHKa. 
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Cn 22. 

V 1 Tpafjefbe uuoa.M.uoa 
A. 06enemauau.e MecTa aa ocHosue cTy6ose u I(Onau.e pyna 

flpaa onepauHja KOJl. rpa.n.Ihe BHCOKHX nHpaMHJl.a je o6ene- rPuuu 
>KaBalbe Mecra 33 Konalhe pyna. flo npaBHJIY npso ce no;JJI>Ke 
yayrpamlha nHpaMHJl.a, Koja CJJY>KH Kao nocroJbe 3a HHcrpyMeaar; 
HO KO.Il. nHpaMHJl.a THna OKA npenopyiJyje ce .n.a ce npso 
UOJl.H>Ke UHp3MHJl.3- CKeJia 33 OCM8Tpatia, na TeK OH.Il.3 llHp8Ml1Jl. 33 

18* 
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I!POJEIIIE 
ll'Alif 

HHCTpyMeH3T. Pyne rpe63 HCKO£I3TH e3MO 33 OHY rrHp3MHllY 
Koja ee npsa no.II.mKe, H. K3.ll.3 je OB3 seh no.II.HfHYT3, OH.II.3 ce 
Konajy pyne 33 ,!~;pyry nupaMH)!;y. Pyne ce o6eJ:Ie)KaB3jy npeMa 
riJ13HY OeHOBe rrHpaMH)l.e. 06eJie>KaBalbe Ce BpWH riOMOhy M3J!Of 
TeO)l.OJIHTa M pyqae ll3HTJbHKe. 

llHa pyna MOpajy 6HTH y · HCTOM HHBOy, pa,!~;H qera Tpe6a 
pyne H3HHBeJiaTH. npenopyqyje ce .II.a ce aa .zr.Ho .zr.e<lJHHHTHBHo 
HCKOrraHe pyne riOJIO)l{H KOM3.ll. )l.3CKe. llaCKe OJI3KIU3Bajy riOMe­
palbe Hory y pynH npHJIHKOM nocrasJbalba nMpaMH.D.e, a ceM 
rora cnpeqasajy nonyrnralbe Hory. 

nolllro ce npBH nap ocHoBHHX cry6osa nnpaMH.zr.e nocra­
BJba, no npaBHJiy, McrospeMeHo, ro ee pyne 3a oBe cry6ose 
Konajy npeMa CJJHUH 22b H 22c. 3a ery6ose, KOjH ce nocra­
BJbajy noce6Ho, pyne ce Konajy npeMa e.llHIJ.H 22a. llhtpHHa 
pyne MOpa 6HTH T3KB3, .zr.a ce 6e3 TeiUKOHa Mary npMKYU3TH 1<3 
seh no.zr.HrHyTHM cry6oBHMa KoMa.n.H rpe.zuma 3a JieHrepe. 

B. IlpnnpeMalbe (1\pojeu,e) rpalje 

06HqHO HerospeMeHo ca KorralbeM pyna npHcryna ce npH­
npeMafhY rpa~e. AKo ce nnpaMH.D.a rpa.n.H H3 o6Jie HJJH recaHe 
rpalje, OH)l,a ce re*H .zr.a cBaKa Hora (oeHOBHH ery6) 6y.zr.e H3 je.zr.Hor 
KoMa.u.a. Me~yrnM, aKo je AY2KHHa 6pBaHa He.u.osoJhHa, oH.zr.a HX 
je norpe6Ho caeraBJbarn - Ha.zr.ose3HBaTn. Oso ee aa.zr.oBe3HBalbe 
spum Ha je.zr.aH O)l, aatJHH3 npeMa CJI. 23. Ko.zr. 6pBaHa .li.Y2KHHa 
npeKJiarralba He eMe 6HTH M.alha o)!; 2 m. Ho Ma I<aKo naMJhHBo 
H COJJM.li.HO 6HJIO H3pa~eHO OBO npeKJI3 £1 3!-be, Hri3K OHO ena6H 
qspcrHHY Hory nHpaMMAe. Ka.zr.a ce He Mory Ha6aBHTH 6pBHa 
o)l.rosapajyhe .zr.y)I{HHe H npeceKa, OHAa ce Mary yserH 6psHa 
Ma!ber npeceKa H cacraBJbarn Hore nHpaMn.zr.e H3 .zr.Ba 6pBHa npeMa 
CJI. 24. 

AKo ce ynorpe6JbaBa reeaH3 rpalja, OHJI.a ce rpe.zr.e Ha.rr.ose­
gyjy Ha H3'1¥1H K30 IUTO je TO llOKa:;aHO Ha eJI. 25. 

Ko.zr. nHpaMHIIa rHrra CAll Hore ee o6H'IHO H3paljyjy o.zr. 
.n.aeaKa 5 em .zr.e6JbHHe, 15-20 em IUHPHHe H 4-5 m JI.Y)KHHe. 
llacKe ee Me~yco6Ho nosesyjy eKeepHMa HJJH 3aBpT!-bHMa npeMa 
CJJ. 26. Ko.zr. mtpaMH.U.3 BHCHHe 20m M BHIUe ITOBe3yjy ce .zr.aeKe 33BpT· 
1-bHMa, qHja pa.u.Ha llY)I{HHa L (BHII.H CJIHKY KO.ll. ra6JIHUe: C. 3aBp­
T!-bH) o.u.rosapa .lle6JhHHH Hore, a npetiHHK je 13m/ m· Korr nHpa­
MH.D.a BHCv.He HCno;J. 20 m .u.acKe ce nose3yjy eKcepHMa H ro 
npBo np!mpeMeHo et<cepHMa .zr.yE<HHe 8 em KojH ce no6Hj3jy 
Ha pa3MaKy orr 1 m, na Tel< oH.zr.a, 1<a11.a ee o6eJieMe MeCTa 3a 
BeHUe H KpCTOBe, ,li.aCKe ee llOBe3yjy .zr.e¢HHHTHBHO eKcepHMa 
JJ:Y)KHHe OA 13 em KOjH ce no6Hjajy Koco Ha orcrojalby o.zr. 
0,5 m (cJI. 26). CeM 1ora, pa.zr,H noja'la!-ba, y MeerHMa H3110Be3n­
salba cnOJbHHX )J;aCaKa rj. y MeCTHMa r.n.e ce nperxo.zr.Ha .zr.acKa 
3asprnaBa a Hape,!~;Ha n::>'lHlbe, npMKyuaaa ce KuMa)], .u.aeKe 5 x 15 
em .zr.y)I{HHe 1 m. · 
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Dimenzije .se 
uzimaju 
;~ /Qb/ica 

n 

Cn. 23 

r 

0 
m 

Dini'en;:ije se u.~imaiu i:i! tabiica 

en. 25 

Dimen;,.ije se 
llzimaju 

iz tab/ica 

en. 24 
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nomTo je npHnpeMafue rpa~e aa Hare aaapmeHo npHcryna 
ce npHnaro~aBafhy aory (ocHOBHiiX cry6osa) u.eHrpa.nHOM cry6y 
yHyrpamlbe napaM.n.e, KOjH HOCH cro•mh 3a HHcrpyMeHaT. Oso 
ce npHJraro~aBafhe spmH Ha raj HatiHH, wro ce u.eHTpa.nHH cry6 
noJIO)KH y npasu.y .LI.HjaroHaJie yHyrpamfue nHpaMH.LI.e (en. 27), 
na ce oH.n.a y rat~KaMa A H B no6Hjajy KO'IeBH .n.a npeMa lhHMa 

~~~ . r==~_· _____ :~l:-·_-__ -_0.~~~~--------~:} 

c ... 26 

Hare HMajy norpe6aH pa3MaK. Cpe.n.a.eM (u.eHrpaJIHOM) cry6y 
HMajy Ce npHJI3fO.ll.HTH o6e HOfe H XOpH30HT3JIHH KpCTOBH (KJJellJT3) 
aa a bb. KaJia je je.n.aH nap Hory npHJJaro~eH, npHcryrra ce 
npHJiaro~aaaa.y .II.pyror napa. Osaj .II.pyra nap (rromro t5y.n.e npl1-
Jiaro~eH) .zr.eq>HHHTHBHO Ce npHKyje eKcepHMa 33 U.eHTpaJIHH cry6, 
a HCTO T3KO Tpe6a .II.eQ>HHHTHBHO npHKOB3TH H Knewra, .!1.3 OH 
Hore, npHJJHKOM no.LI.H3alba, OHJie qspcro se33He ca u.eHrpaJJHHM 
cry6oM. CJiwtaH Ha'IHH npHMea.yje ce H KO.LI. Kpojea.a rpa~e 33 
CllOJbHY nHp3MH.IJ.Y O.II.HOCHO DHp3MH.ll.Y-CKeJiy Tj . npeTXO.LI.HO ce 
o6eJJe)l{M KOtJeBHMa npoQ>HJI nHp3MH.II.e, na ce rrpeMa a.eMy o.II.pe­
~yjy H Kpoje CBH C3CT3BHH .IJ.eJIOBH K3KO Hory, T8KO BeH3IJ.3 H 
KpCTOB3. 

c ... 27 

Ko.II. mipaMH.II.a THna CAll nocrynaK je c.lle.II.ehH: nolllro 
cy Ha HoraMa nHpaMH.ll.e o6eJie)KeHa Mecra sa seHu.e H Kpcroae 
(BHJIH Hanpell.), H3pal)yjy ce Ha fuHXOBHM HBHIJ.3M3 HCeqiJ.H npeMa 
cJJ. 28. Jly)KHHa OBHX HceqaKa je 0,6 m. Hcet~u.a ce Mary pali..H­
TH noMohy je.II.HOr ma6JioHa o.u. .II.acaKa. 



Dpso ce npHKyje AOlbH seHau, na oHaa casHjajylm Hare y 
norpe6Hoj MepH rrpeMa Jl:HMeH3HjaMa BeHUa IIOCTYIIHO ce 33KHBajy 
aapell:HH seHUH je.n:aH sa .n:pyrHM. Ka.n:a je ca npHKHBalbeM se­
san.a 33BpllieHO, rrpHCTyna ce npHKHB3lbY ycnpaBHHX KpCTaBa 
( cnperosa). Cnperos.H ce np.HI<HBajy .HIIH yHai<pcr HJJH, pa.n:.H oJJai<­
malba TepeTa npH JJ.H3alby, caMo no jeAHOj AHjaroHaJm, a no 
..:Lpyroj ce npHI<HBajy nocne AH3alha. 

Prese~ A A " rA 

I : : 
oA 

C.11. 28 

DpeMa Hase.n:eHaM HaflHHY rpa}.l.lbe npemacTaBJba ce, Kao 
WTa je To yo6wiajeHo, .11,a ce npBH nap Hary nupaMHJl:e no.zunKe 
o.n:je].I.HaM. Pa.n:H HCTOBpeMeHOf fl0}.1.H331ha Hare llHpaMH.ll,e HMajy 
Ce rrpeTXO].I.HO <JBpCTO Be3aTH 33 UeHTpaJJHH CTy6 OJl.HOCHO, KOJJ. 
rrHpaMHAa THrra CAll, Me~yco6Ho. Ho, ai<o ce aore rpa.n:e H3 
.D;acai<a HJJH ce cacTaBJbajy H3 AYIIJIHX rpe.n;a OJJ.HOCHO 6psaHa 
(en. 24), oH.n;a ce Mory npHMelhHBaTH H ApyrH HalJHHH rpa.n;lbe. 
Ha rrpHMep, Ka.zr. nHpaMH.zr.a THrra OKA MOJKe ce npHMeHHTH 
<:Jie.D;eim nacTynai<: npso ce rpa.n:.H rrHpaM.HAa-cKena sa acMaTpa­
'la, na TeK OH.ll3, HJJH napaneJIHa, rrHpaM.HJl.a-rraCTaJbe. npeTXa­
.I!.HO ce Ha seMJbH cacTase Hare. fla.11. cacTaBJbaH.eM Hary ( ocHoBHHX 
cry6osa) Tpe6a pa3yMeTH Tai<so Me~yco6Ho npHnaro~asaH.e H 
CI<Jiarralbe }.l.aCai<a O}.I.HOCHO rpe.n;a, .zr.a OHe C3tJHlbaBajy CKJI3JJ.HY 
l{eJIHHy, 3JlH C3MO, rrpHBpeMeHO (OBJJaiU) ei<CepHMa rrOBe3aHy. 
KaJJ.a cy Hare TaKa cacTaBJbeHe Ma6yrne ce pyne aa saspTlbe 
oa .Ce }.1.3CKe HJIH rpeJJ.e HyMepMIUY .zr.a 6H npH rp3Jl.lhH (MaH­
T3JKH) saysene csoj noJJOJKaj. Meljy- ' 
THM }.I.OlbH .lleJIOBH HOry BHCHHe 5- 8 
MeTapa H3Ha.n; seMJbe nocrasJbajy ce 
yo6HqajeHo cnojeHH Tj. OHH ce seh 
rrpH C3CT3BJbalby CTeJKY .zx.e£}>MHHTHB· 
Ho aaspTlbHMa. DojeJJ.HH3'lHO .n;Hsa-
lbe H flOCT3BJbalhe .JJ.OlhHX .n;eliOBa 
(Ay>KHHe .JJ.O 8 m) He npeTCT3BJba 
TernKohe. Ka.zr.a ce Hare nocTase H 
.n;ec)>HHHTHBHO yTap.zr.e (saTpnajy y 
pynaMa), npHCTyna . Ce lbHXOBaM 
JtiBpWhHBal-by rraMony BeHaua H 
KpcToBa (cnperaaa). Ha npsaM sea­
uy (He pa IJyHa jyfm .zr.ol-l>H BeHau npH 
3eMJbH) HaMeCTH ce npHBpeMeHH na­
TOC, na ce OHJJ.a .JJ.OJJ.ajyha .n;acKy no 
JI.aCI<Y O.JJ.HOcHo rpe.n:y no rpe.D:y, H / 
<:TeJKyhH HX 3aBpTlbHMa nponyJKa-
Bajy Hare Jl.O .llpyror BeHua HT.ll. na- I 
paneJJHO ca rpa.lllbOM napaMHJI.e­
<:I<ene rpa.n.M ce nHpat~~HD:a-nocTo-

Jbe 3a HHcrpyMeHaT, IIpa rpa.JJ.lbA 

D, 

C.t. 211 

CIIIIADAIW! 
IIEROBA 

: 

2.7.9 

} 
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oae nHpaMHlle Ba}l{HO ie .n:a Hore 6y.n:y · nocTaBJhene noli. OHHM 
yr JIOM a Ka X0pH30HTY KOjH je npe,n:BHijeH 06JJHKOM DHpaMHJJ:e. 
0Bo ce nai<o noCTH}l{e Ha Taj HalJHH, mTo ce nore, noMohy 
npHBpeMeHor Be3HBa!ha JietaaMa (mTacpJiaMa), nocTaBJhajy na 
o.rr.peljeHHM MeiJyco6mtM OTCTojalhHMa D1, D2 Da . • . ( cJJ. 29) y 
paBHH nojeJlHHHX Benaua. Oaa ce OTCToja&a Y3HMajy ca upTe*a. 
HJIH ce O)lpeiJyjy pal!yHCKHM DyTeM. 

Cll. 30 

D 

8 
Cll. 3! 

O.!I. BeJIHlJHHe 6pBaHa O.U.HOCHO rpeii.a o.n: I<OjHx ce rpali.H nH­
paMH.lf.a H lhHXOBe Te}l{HHe 33BHCH H H3lJHH H3 KOjH fie Ce .lJ.H33TH 
nojeJJ.HHH .n:eJJOBH. AKo je ueHTpanmt cTy6 ca napoM npHKOBa· 
l!HX OCHOBHHX CTy6oBa (Hory) JiaK, OH11.3 ce OBaj MO}l{e ilO.!(HftH 
noMohy MaKa3a (en. 30) H KoHonua. AKo je naK re>RHHa npHKO­
BaHHX Hory ieJIHI<a, oB.rr.a ce .nn3a!he BpwH noMohy I<arapi<e· H 

a 

Cll. 32a 

KoTypaqa (qei<pi<a). 
1. I<aTapKa Kao Ka.:.. 

TapKa o6HlJHO CJlY}l{H jeJI:iiH 
0.11. OCHOBHHX CTy6oBa nHpa~ . 

·MH.rie. Ko.li nO.lf.H3aH:.a rtHpa­
MH.rr.e THna fl1JAH p K31'ap­
Ka ce yJ<onaaa Ha cpe.n:HHH 
H3Meljy uenTpa TatJKe dJ(- i 
HOCHO DlipaMHJl,e H UeHTpa. 

•· jeli.ile Hore yHyTparu!he nn­
~~--'----'-~ paMH;ll.e (en. 31). Ko.LI. nHpa.:..: 

.b MH.LI.a THna OKA 11 CA.ll.. 

Cll. 32 b 
·KaTapKa ce yKonaaa npeMa 
Cll. 32a H 32b. . 

KaTapKa ce y'mpmhyje noMohy qe-fwpH Konoriu.a aeaana 33 
no6po no6HjeHe Koue. 3a I<ou.e ce y3HMajy KOMa.li.H o6JJaua HJia· 
rpe.11.a npetiHHKa 10 - 15 em. H 1,5-2,0 m ,n:y}l{HHe npeMa TepeTy 
I<ojn Tpe6a .na ce .ll.H)Ke. KouH ce no6Hjajy Koco, npeMa CJIHUH 33 .. 
Pa.nri lhnxoaor ytiBpwhHBa!ha nO.LI.Mehy ce KOMa.li.H o6Jinua .n.y)KH·· 
He OKO 0,5 m • .Qa 611 ce OBH KOMaJJ.H MOfJIH llO)l.MeTHyrH, MOpa 
ce npeTX?JJ.HO HCKOll3TH pyna. QBa Ce KOna KOCO H no MOryh-



<:TBY lllTO y.>I<a, .n.a 6H ce I<OJJaU wTo tJBpmhe yca.n.Ho. )ly6HHa 
pyrre. rpe6a .n.a npH6JIH.>I<HO o.n.rosapa .n.eJJy Koua nenocpe.n.Ho 
no6Hjenor y seMJhY · ( ,.. d). KouH ce no6Hjajy osaKa: oHaj 
KoJJa~ na KOjH rra.n.a najsetm n tper no6Hja ce Ha OTcTojafhy 
OKO 30 m O.ZI. UeHTpa TaLJKe (KoJlaU A Ha · CJI. 31); OCTaJia 
rpH Koua (B, C H D) no6Hjajy ce y npasuy . AHjaroHaJJa ocHose 
yHyTpaiii!ne IIHp3MHLI.e Ha OTCTOjafhy O.ZI. OKO 20 ill O.ZI. )leHrpa 
ratJI<e. Pa.n.n ocHrypalba Koua A no6nja ce H3a fhera (Ha orcro­
jafhy 1 m) jow je.n.an KO/Jau A' (cJI. 31), re ce KOHonau Be:lKe 
H 33 jeJI,aH H 33 .li.PYrH KOJJaU. 

BHCHHa KaTapKe Tpe6a )l,a H3HOCH npH6JJH)l{HO 2
/ 8 O.ZI. BH· 

nme ynyrpawfhe nHpaMH.ZI.e O)l,HOCHO KOHCTPYKUHje Koja ee JI.H)Ke. 
flOWTO HajsehH TepeT naJI,a Ha KOHOIIaU Be3aH 3a KOJJaU 

A, Koju je no6ujeH. y npasuy syLJe, TO .n.e6JbHHa osor KOHonua 
Mopa .6HTH oKo 3 em. KoHonu.u KOjH ce se)l{y 3a Koue B, C H D 
Mary 6HTH Mafhe .ZI.e6JbHHe (2,0-2,5 em). AKo je KaTapKa raHKa 
Te npeTH Oll3CHOCT .ZJ.3 ce MO:lKe npeJJOMHTH ·np11· )I;H3afhy, OHJI,a 
ce osa Be:lKe ca jow IIeTHpH KOHonua (CJJ. 34). Karapi<y He 
rpe6a yKorrasaTH sepTHKaJIHo, Hero MaJio HarHyTo y npasuy Koua A. 

2. Ansalbe nupaMHAe O,ll,HOCHO ,ll,eJiona mrpaMHII,e.l13 eJJH­
Ke 35 BHll.H ce HaLJHH .llH3alba .n.sajy OCHOBHHX CTy6osa yHyrpaUJfbe 
IIHpaMHJI,e Be38HHX npeTXOJI,HO 33 UeHTpaJIHH CTy6 • .IJ.H331-be ce BpillH 
IIOMOhy TpH KOTypaqe, Je)l.aH I<paj .· 
KOHonua sa .ZI.H3aH>e se3yje ce 3a 
KarapKy rrpH .ZI.Hy, a .n.pyrn ce 
Kpaj npOBJJ3liH Kp03 KOTypaqy 
sesaHy sa Teper, a 33THM Kpos 
ropH>y I<OTypaiiy, na Kp03 .n.olhy 
Korypaqy Ha KaTapuu. JI.o Ham6a 
30°-40° .ZI.H3afhe ce. spwu no­
Mohy MaKasa (yBeK .n.sa napa)H . 
Korypaiia, a nocJie rora caMo 
IIOMOhy Korypaqa, 

AKo je reper seJIHKH, OH)l,a 
ce .ZI.H3albe spwH noMohy ner H 
BHUJe Korypatia ( cJI. 36 H 37). 

3a spx ueHrpaJIHor cry6a en. 33 
se.>Ky ce .ZI.Ba, .. a n9 norpe6,H . H .... . . . .. . . . . _ 
rpu KOHOm.{a {1,5~2,0 em) pa;n.u JI,osoljeffia_ .n.HrHymx cry6osa 
y seprni<aJJny pai}~H; Koja ce o:npe~yje noMohy MaJior reo.n.~~~!a. 
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AISA .. E 
GTUOBA nomro cy .n.sa ocuosua cry6a .n.:aruyra H .n.ose.zr.eua y no­

rpe6an noJio.>Kaj, npHKyjy ce Jieurepn, na ce pyne 3arpnasajy 
H na raj ce HaiiHH cry6osH .n.e¢HHHTHBHO yrsp~yjy. Ka.n.a cy .n.sa 
cry6a nocTasJheHa, noce6uo ce .ll.H.>KY H nocrasJbajy rpeh:a H 
qerspTH • .lJ.a 6H Ce OBH CTyOOBH MOfJJH npHKOBaTH1 npHOHjajy 
ce ua cry6ose wse.n.cKe necrse ( cJI. 38), Koje he 6HTH norpe6ue 
H 3a DpHKHBaihe BeHan.a H KpCTOBa. 

Cn. 35 

CJ1 36 

Cn. 37 

' ·' 



nocne nocTaBJbalba caa qerHpH cry6a npH6H­
jajy ce Be!lUH H KpCTOBH H .llecpHHHTHBHO Ce H3paljy­
je yuyTpauuna mtpaMH.lla. 

CTy6oBH cnoJbHe DHpaMHJI.e nocrasJbajy ce .usa 
no JJ,Ba (en. 39). Kao KaTapKa cJiy:lKH yHyrpaiiilba 
nupaMu.zr.a. .Ua 6H ce onai<IIIao Teper, cry6oBH ce 
cnajajy BeHUiiMa, a KpCTOBH Ce npH6Mjajy CaMO DO 
jeJI.HOj JJ.HjarouaJIH. KaJI.a je je.zr.ua crpaHa (.u.sa ocHo­
BHa cry6a) .D.Hruyra, oua ce .JlOBOJI.H y norpe6aH 
fiOJIO>Kaj H npHqBpiiihyje Ce UpHBpeMeHO JieTBaMa H 
y.>KeTOM 33 JHJTpaW!hJ UHpaMH.llJ. 3aTHM Ce npH• 
<:ryna noJI.H3alby .llpyror napa ocuOBHHX cry6osa. 
Ka.ll ce H osaj noJJ,HrHe H npHspeMeHo npHqspcrH 
3a yHyrpamfhY mtpaMHJI.y, npH6Hjajy ce seHUH H 
KpcrosH YKOJIHKO je TO norpe6Ho paJI.H yrspljHBal:ba 
DO)l.HfHJTHX CTJ60Ba y npaBHJIHOM llO.IIO>Kajy. flOTOM 
ce npHKyjy JiearepH H pyne .,ce 3arpnasajy. nocJie 
<>BOf npH6Hjajy ce OCTaJIH BeHUH H I<pCTOBH. 

Kalla cy ocHOBHH cry60BH O.ll reiiiKOr APBeTa 
HJIH cy AyraqKH, OHH ce .llH:lKJ noce6HO npeMa CJI. 37. 

3. Mepe npep;ocTpO>KHOCTH npu p;uaalby. 
DpHJJHKOM Jt:H3alha rpe6a npe.n:y3eTH cse Mepe npe-

CJI. 39 

C.11. 38 

JtOCTpOlKHOCTH Jl:3 ce He 6H )(eCHO K3K3B uecpehHH; cnyqaj, Te JI,a 
HeKH O.ll: pa.llHHK3 Hacrpa.zta. CBH KOHOllUH Mopajy ce nperXO]lHO 
:HCDHT3TH H aajna:>KJbHBHje nperneJI,aru JJ,a ce He 6H npunHKOM 
Jl.H33lba OCHOBHHX cry6osa HeKH O.IJ. KOHOnaua npeKHHyo. KOHODUH 
·Ce HMajy Be3aTH qsopOBHMa, K30 WTO je TO H3 CJI. 40 DOK333HO. 
£1pH DO.IJ.H3alby cry6oBa He CMe HHKO CTaj3TH HCllOJJ, cry6a OJI.· 
HOCHO KOHCTpJKUHje Kbja ce .II.H>Ke, HHTH HCDOJJ, lbHX npOTpqasaTH. 
Jl.y:>K KOuonau.a KOjHMa ce .D:H>KY cry6osH rpe6a no6HrH je.n:au 
H.llH .ll:B3 KOJla, JJ,a 6u Ce npHJIHKOM .ll:H33lba KOHOJl3U MOrao OMO• 
'TaTH OKO KOil3 H Ha raj H3'JHH paJt:HHilH KOjH .llH>KJ cry6ose 
MOfJIH DO norpe6H OJJ,MOpHTH. DpH CB3KOM .llH331:bY rpe6a npo­
BeCTH anCOJIJTHO je.nliHCTBO KOMaa.n:e. 

283 

M~PE RPEilO· 
CTPOJIIIOCJII 



284 

BEHQK M 
KPCTOBM 

113PAAA AEIIIIA 

D. HspaJJ,a u npH'IBpmliHBalbe BeHa~a u J<PCToBa . 

Cae se3e: seHUH, .xopH30HTaJIHH Kperosu (KJieuiTa), yenpasHH 
KpeTOBH ( enperOBH) MOpajy 6HTH Hajna:lKJbHBHje H3pa~eHe, jep 
o.zr. na:lKJbHBe H3pa.n;e se3a 3aBHCH cra6unHoct, t.IBperoha H .zr.yro­
rpajHocr IIHpaMH.ZJ.e. BeHUH H KpCTOBH rpe6a .zr.a 6y.zr.y .zr.o6po 
npHJiaro~eHH Ka OeHOBHHM CTJ60BHMa H .zr.a HMajy Ca lbHMa . He 
.ZJ.O.ZJ.HpHe raqKe Hero JJ;O.ZJ.HpHe IIOBpiiiHHe ( eJI. 41 ), IIITO je Hapo- · 

t.IHTO Ba:lKHO · IIpH ynorpe6H 

CII. 40 

o6~1e rpal]e. Ko.zr. o6Jie HJJH V nonyrecaHe rpal]e seauu H Kp­
CTOBH, no rrpaBHJJy, npHKHBajy 
ce KOBaHHM eKCepHMa. ,lla 
He 611 II pH OBOM BeHaU HJIH KpCT 
rrpcHyo, norpe6Ho je nper­
xo.zr.ao 3a csaKH eKcep H36y~ 
IIHITH CBp,!J,JIOM pyny. npH 
ynorpe6H crpyraHe rpal]e, sea- ·· 
UH H i<pCTOBH npHKHBajy ce 
.llmqaHHM eKCepHMa H TO yseK 
ca .zr.na ei<cepa ( CJI. 42) . .Uy.lKH- · 
Ha eKcepa He· cMe 6HTH Ma!ha 
O.ZJ. ,!I,BOCTpJI<e .zr.e6JbHHe seaua 
HJIH KpCTa I<OjH Ce npHI<HBajy. 

CJJ, 41 

.· npH HaJJ;OBe3HBa!hy 6pBaHa O.lJ.­
HOCHO rpe.zr.a (BH.lJ.H s:·npHnpeMa!he 
rp~e) rpe6a · ~e ·npHllp.lKaaarH rrpa­
BHJia .n:a ce ralhH ll.eJIOBH rpe.na 
npH6Hjajy yaei< Ha .II.e6Jbe, a HHKaKo 
06pHJTO, IIOlllTO Ce Ha raj HaqHH 

-==:J, H36erasa uena!he r alhHX .n:e.nosa 
_ rpel(a npH yKyuaaalhy eKcepa. 

· E. HapaJJ,a 11oje11,HRHX .u.eJiona 
JUJpaMHJJ.e 

-~ I. TlaTOC. naroc 3a OCMarpalia 
o6HqHo ce H3pai)yje o.n: .n:acaKa Jie-

: .. "-... 6JbHHe 2,5 em. l13Me~y .n.acaKa ocra-
.. "-... · BJba ce pa3MaK o.n. 1-2 em (3a30p) 

~( · pa.n.H ·omualba ao.zr.e H .zr.a ce naroc 
c~r. 4a ycneJl, BJJare ·He 6H H3BHronepHo . 

. DaTOC rpe6a Jl,a Jie:lKH 'Ha CHrypHOM 
ocnoau;y. DpeqHHI< rpe.n.Hua Herro].( naroca He rpe6a ll.a 6y;:r.e 
Ma~H o.zr. .8 em. .llaeKe MOp a jy. o.zr. ueHrpaJIHOr · ery6a 6HTH y ;:r.a­
JbeHe HajMalbe 5 em. 0TBOp ·Ha naTocy 3a ·H3Jla3 oeMarpaqa Mapa 
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6HTH o,n:rosapajylmx .llHMeH3nja sa cno6o.n.aH .nponas qaseKa. Oa 
rpe6a ,n:a HMa noKnonau KOjHM ce orsop sa speMe ona}!{alha 
sarsapa. 

Cn. 43 CJ1. 44 

2. l{poB. Omnra KOHcrpyKUHja Kposa sH,n:H ce H3 cJI. 7 e 
ua crp. 241. ,UacKe sa o6Jiaralhe Kposa y 3HMajy ce ,n:e6JbHHe 1- 2 
em, a umpHHe o,n: 10 .uo 20 em. P asMaK H3Meljy .u;acaKa je.n;HaK 
je umpHHH .u;acKe. 0 6nara!he Kposa .u;aeKal'Yia spum ee HJIH Ha 
HaLJHH npeMa en. 43 rj. ca qerHpH erpaHe HJIH ce .u;aeKe npHKHBajy 
no .n;HjaroHaJIH (en. 44). Osaj npym HallHH o6nara&a HMa ro 
npeHMYHCTBO HCnpe.n. yo6HLJajeHOr, WTO ce KOJJ: tbera eMa!hyje 
rnreTHH yr11uaj cpasa, Koj e ce jas1hajy ycne.rr. 6oqHor ocser1helha 
nHpaMH.lle CyHueM. . 

HsMel}y Kposa H CTOllHha sa HHerpyMeHaT rpe6a .u;a 6y.n.e 
Jl.OBOJbHO npocropa sa cMemraj cyHuo6paHa. 

3. JleCTBe. Jleerse ee npase o.n. o6;mua npeiiHHKa 8-10 em 
HJJH o.n. mra¢nH 5 x 10 em. Pa3MaK H3Me~y o6nHua O.IIHOCHO 
rnracpJJH (uu !pHHa JJecrasa) o6HlJHO H3HOCH o.u; 40 .uo 50 em. 
f1peiiare ce npHKnsajy Ha pa3MaiUfMa o Ko 35 -40 em (cJI. 7 f). 
Jlecrse ce, no npasHJiy, nocrasJbajy o.u; cnpara Ha cnpar, HO Mary 
ce rwcrasJbaTH H npeKo enpara, aJJH no.n. ycJJOBOM .n.a .IJ:Yli<HHa 
J1e crasa He npelje 8-10 m . .UyraiiKe neerse r pe6a ojallaTH y 
epellHHH nornopOM OCJialbajyliH HX Ha CllOJhHY nHpaMH.llY HJlH 
nHpaMH.IIy-eKeJiy, a HHK3KO Ha llHpaMH.llY·llOCTOJbe. J13 paSJIOfa 
cHrypHoeTH sa6palhyje ee HCTospeMeHo nelhai-he no JiecrsaMa 
.n.sajy m·m:a. · Hero ee M01J:<e nelbant eaMo je.zr:ao JIJme. 

4. JJeHrepH. Ko.u; HspaJI.e JJea-
repa npenopyiiyje ce osaKas nocry­
naK. Ltse rnracp;Ie HJIH r peJI.HUe npe-

q45HHKa o
8

.u
0 

6 no( 10 em 11 .n.y>KHHe o.n: ~j1 .Ll.O em n peMa BHCHHH DHpa-
MH.lle) npnKyjy ce .LLOlDeM .n.e.lly Hore 
( OCHOBHOI' CTj6a) napaJieJJHO j e.llHa 
.llpyroj. OH.lla rpe6a aacyrH 3eM1hY O! 
no ropH>e HBHUe OBHX rnracp.llH (rpe­
AHUa), na j e .u;o6po Ha6HTH. nospx 
OBHX lliTa<Jl.llH flOJiali<y ce KOMa.LLH 
JI.aCaKa .llYli<HHe 60 - 70 cni (en. 9d 
H en. 45) H OH.LLa ce saTpnasajy en. 45 

, . 
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3eMJbOM. 3arHM ·ce ynpaaHo Ha npne .llBe npHKyjy .llBe .llpyre 
wnq,ne, re noiiiTO ce Ha6Hje seMJM, nona.>Ky oner KOMa)lH )lacaKa. 

40- 50 

Cn. 46 

5. CToqafi sa RHCTpy-
MeHaT. CrotJHh sa nocrasJba­
&e HHCTpyMeHTa ( CJI, 8 d) Ca­
CTOjH ee o.n:. .n:.sa cnoja .n:.aeaKa 
fiOJIO.>KeHHX yHaKpCT. Jl.acKe 
rpe6a .n:.a 6yJJ.y .n:.e6JbHHe oKo 
5 em. CrO'lHh ee H3pa~yje HJIH 
y o6JJHI<Y I<Ba.n:.para ca crpaHa­
Ma 30-45 em HJJH Kp)'}[{HOr 
o6.~HKa ea npellHHKOM Kpyra 
40-50 em .Pa.n:.H aehe era6HJJ­
HOCTH flJIO'Ie npH6Hjajy Ce 33 
u.eHrpaJIHH ery6 'leTHpH rpyn­
u.a .n:.y}f{HHe OJJ: 50-80 em, a 
I<O.l( crO'lHha KPY.>KHOr o6JIHKa 
tteTHpH KOH30JJe (CJI. 46).1J.aeKe 
ce npH6Hjajy sa u.eHrpaJJHH 
cry6, 3a rpynue OJl.HOCHO 3a 
KOH30Jie, JJ:Yf3tJKHM ei<eepHMa 

raKo .l(a HM rJiase yijy y H3ll.Y6JbeHa fHe3JJ:a 11 JJ:a He s11pe ( CJJ. 8 d). 
Cro4Hh Mapa 6HTH TOJIHI<o ttspcr, ,n:a H npH y,n:apuy necHH­

uoM He cMe .n:.a ce norpece HJIH noMaKHe. HopMaJIHa BHCHHa 
erot~Hha H3Ha.n:. no.n.a je l, 1 m. 

6 floTnope nHpaMH,ll,e-cl\eJie. Kon. nHpaMHJI.a mna OKA, 
aKo je BHCHHa nHpaMH.n:.e seha o.n. 15 m norpe6Ho je cKeJiy 3a 
ocMarpaqa Y'~BPCTHTH nomopaMa (c.11 15b). nomopHH ery6oaH 
H ae3e oBHX eTy6osa ca cKeJioM rpe6a .na Jie)l{e y .n:wjaroHaJJHHM 
paBHHMa CKe.JJe. flOTllOPHH CTy60BH Be»<y ee ca CKeJJOM Ha H3tJHH 
npeMa CJI. 15b H MOpajy }(3 OOJJ:ynHpy eKeJIY yseK I10Jl. BeHU.eM 

. 1 1 
HeKOf enpara Ha BHCHHH KOja H3HOCH 2- 3 I..{eJIO KynHe BHCHHe eKeJJe. 

Cn. 47 

Mecro .n.pseHHX nornopa Mory ce 3a yqspmlmsaH:>e cKene 
ynorpe6HTH JKH'-IaHa y}f{eTa. flpeMa I10Tpe6H eJ<eJJa ee yt~Bpiiihyje 
ea tJerHpH HJJH ocaM y}[{et a (eJJ. 47). Y.>Kera ee 3aBe}f{y sa ani<e 
yea~eHe y 6etoHCI<e cry6oae. CTy6oBH ee nocraBJbajy Ha oreTo­
jaiDy d = 1,5 h (h je BHCHHa Ha Kojoj cy y.>Kera sesaHa sa ci<eny). 



Y:>Kera ce aaTe:lKy noMofiy 3aBpT­
lba-npHTerHaaqa (en. 48). Ho y 
He.zr.OCT3TKY :lKHqaHHX y:>KeTa MO­
:lKe ce ynorpe6HTH o6HqHa :lKHUa 
o.zr,roaapajyfie .zr,e6JbHHe. 

F. 3aspmou pap;osu 

C11. 48 

nowro je nHpaMH.n:a .zr,eqmHHTHBHO H3rpaljeHa, no6Hjajy ce 
KJIHHOBH H3Meljy naToca H ueHrpaJJHOr cry6a. Oao je norpe6Ho 
pa.n:H Tara .n:a 6H ce yHyrpaiUlha H cnoJbHa nHpaMH.n:a qspCTo 
Meljyco6Ho ae3ane H Ha raj HattHH 6oJbe o.n:oneaane aerpy. Mecro 
KJIHHOB3 MOry Ce llHpaMH.ll,e Be3aTH npHBpeMeHO npH6HjeHHM 
IUTacpJiaMa HJJH ua HeKH .n:pym HattHH. Pa3yMJbHBO je .n:a ce npH 
ona:>Kalhy ca nHpaMH.lle cae oae npHapeMeHe ae3e Mopajy yKJJOHHTH. 

Ha nHpaMH.llY ce nocTaBJba Ta6na ca HaTnHCOM ,.[{p:>KaBHO 
B.naCHHIIJTBO. n elbalbe je 3a6palheHO. Ounefielhe je K3)J{lbHBO". 
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OPHJIOr 4 (u. !9) 

6EJIEfE 3A 06EJJEIKABAfhE TPHf0IiOMETPHJCKI1X 
TA4AKA 

J. l{aMeHH CTy60BH 

A. Maillepztjq,.ll 

J. Bamunje oco6nRe CTeHa *) 

13 o j a JiHje Mepo.ll:a.aaa 3a pacn03HaBathe apcre creHe, jep crA&IIRKaA· 
IIHJA t.recro creHe BPJIO p;t3JJ}Pmror <;acraBa Mary HMara CJIH4HY HJIH 

HCTY 6ojy. CreHe Hatiere npouecaMa pacnaJlaH>a Mary 3HaTHO 
H3MeHHTH npao6Hray 6ojy. 

C T p y K '1' y p a ( CIOIOil) CTeHe 33BHCH O,D. BeJIH'-lHHe, 06JIHK3 GCO&MHE CTE!IA 
H Be3e 3pHa H MOlKe 6HTH_: 

a) je}lpa (rycra), K~.II; CJ C3C'fOjUH T3KO CHTHH ,U.a ce 
fQIIHM OKOM He Mory paCII03H3TH j 

b) 3pnacra ( CHTH03pHa, cpe.II;lber apHa, KpynHo3pHa); 
K3.ll: cy C3CTOjUH IIpH6JimKHO HCTe KpynHofie; 

c) nop<tntpct<a (KpynHa, cpe.II;fba, cHrHa), Ka.u; ce H3 je.Zipe 
ann CHTH03pHe ocaoae HCruqy KpynHHjH cacrojua; 

d) wKpHJbacra (rpy6a, crpe.u;fba, raHKa), Ka.ZI. napaJJemm 
pac11ope.ll: cacrojaKa OMQryhyje uenafbe y )l.e6ene HJIH r aHKe nnoqe; 

e) wynJbHKaBa, Ka.ll: KaMeHa Maca ca.II;p.>KH MHoro wyn­
JbHHHI.J,a; 

f) nonyBe3aHa, Ka.ll: Me!)y MHHepanHHM cacrojUHMa no­
crojn cJJa6a Be3a; 

g) HeBe3aHa (pacrpecura), K8.ll: Me~y MHHepaJIHHM ca­
crojunMa HeMa ae3e. 

n o p o 3 Hoc r creHa je pa3Ha H o.u; 3aaqaja je y norJie.Jly 
nponyCTJbHBOCTH CTeHe 33 B83.ll:JX H BO,Zr,J. 

T s p .ZI. o h a creae 33BHCH o.zr, T!3p.ztohe MHHepa,lla, fhHxoae 
se3e H pacnope,na. 06pa.II;,~I>tfaocr KaMeHa HajaHine 33BHCH on. 
oae oco6HHe. 

T e .>K H H a (3anpeMHHCKa) *'~) noKa3yje sHaTHe paS.llHKe KO)( 
pas~HX Bp<;ra, li~CTO H KO.IJ; HCTHX BpCTa CTeJ:Ia ycne)( 8eje)I.HaKe 
nOp03HOCHi. 

!') TexRJI'IaJ> - rpal;eJ!URCKB npopy'lHBI(. Hsp;an,e MuuocTaPCTBa rpaljeBHHB ,ll.<l>j 
194 c-rp. 133. 

••) Banpe.IUIHCKa TClKII!!a je TelKuRa i OJIIIHH!(e aaopeMRHe M.aTepajaJXa aaien.uo ca 
l!lfl!Jl>HIIK1(3-'Il\ ltCIIY!belllllll B88JIYXO •• !1pe M8 TOMe BPCAHOC'f 38!fp ell!lll!=l!e Te}!(u~e DOKaay je 
Te}!(HHi l cm• y rpal!UtM.a, 1 dm3 y J<IIJIOrpa!U.lla, 1 ms y Toua11a. 

TpaallrJ .1all.Hia 19 
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DCO&IIHECTEIIA t.J B p C T 0 h a Ha npHTHCaK H Ha a6aibe HajBa.>ICHHje cy OC0-

.fi'AIIIT 

liHOPHT 

rA&PI 

ABliEJIT 

6HHe creua. Oue cy uajsehe KOA creua y nomyuo cysoM cralby. 
Ko.n. cnojeBHTHX creua qspcroha ua npHTHCaK uajseba je ynpaBHO 
ua npasan npy}l{alba cnojesa. 

0 6 p a A Jb H B 0 C T CTeHa 33BHCH O.zt TBp.n;ohe MHHepaJIHHX 
cacrojaKa, MajJJ.aHCKe snare, crpyKrype HT.lJ.. OJJ. rap.n.ohe cacrojaKa 
H lbHXose seae norH'le aeha HJJH Matha ornopuocr npeMa Ka.Me­
uapcKoM anary H npeMa roMe pa3JUfl{yje ce rspJI (JbYT) H MeK 
KaMeH. Ycro ce caaKH KaMeH JiaKllle o6pa~yje K3JJ. callp}I{H 
Maj.n.ancKy BJJary rj. npHpOJIHY snary ynujeuy .n.oK je KaMeH 
ca4Hlbasao JJ.eo creue OJJ. Koje je o.n:sojeu. HeKH ce KaMeu roroso 
He MO}I{e BHUie 06pa~~iB3TH Ka)I. H3ry6H MajJiaHCKy BJiary )I.y}I{HM 
ne}l{albeM aa saaJJ.yxy. 

2. BpcTe CTena 

f p a H H T je OTBOpeHO ClfB€1 KaTKa)I. UpB€HK3CTe 6oje. 
fnasuH cacrojnu cy <PeJJJICnar, KBapu H JIHCKyH. 13oja MY yrnas­
HOM norH4e OJJ. <PeJJ)I.cnara. 3puacre je crpyKrype, ueauaruo je 
nopo3aH . .Uo3BOJheH uanou ua npHrucaK je 900-2700 kgjcm2 • 

3anpeMHHCKa re}I{HHa je 2,6-2,7. Omopau je a6alhy. TeUIKO ce 
o6paijyje, .n.o6po ce rna'la H cjaj JJ.06po oJip)KaBa. Bpno j e no­
crojau Ka.n. je cae}l{ (ueuaqer nponecuMa pacna,!lalba). Curuoapue 
spcre uajnocrojauHje cy. fpaur.r je Oll. csHx epynrHBHHX creHa*) 
uajpacnpocrpalbeHHjH, re npeMa roMe uajnoauarHjH. noauare 
,u.oMahe spcre rpauHra cy apaufjenosa'IKH {Kpaj Apau~eJJoau,a), 
jomaHH'lKH (ca KonaoHHKa), pall.aJbCKH (ca U epa), MOCJJaBatiKH 
(H3 ~OCJ13BHHe) HT)I.. 

,U H 0 p H T je CHBO 3eJieHe ll.O upue 6oje. CaCTOjH ce OA 
<Pen.n.cnara H aM<}:m6ona, KarKa.n. ca.n.p)f{H H uemro KBapua. Koll. 
HeKHX Bpcra aM<PH60JI je BeJIHKHM .n.eJJOM 33MelbeH JJHCTHhHMa 
6uorura, H ou.n.a ce ua3HBa KepcauTHT. 3puacre je crpyKrype. 
JJ.o3BOJbeH Hanon ua npHTHCaK j e 1300-2600 kg/cm2• 3arrpe­
MHHCKa re>KHHa je 2,7-3. TeUJKo ce o6pa~yje. llo6po ce rJJatta . 
Bpcre ca Muoro 6uoTHTa Mal-be cy nocrojaue. noaHarHje noMahe 
spcre cy jomaHl1'lKH (ca KonaOHHKa), punalhCKH {KepcaHTHT, 
noauar no.n. HMeuoM ,punathCKH rpaHHT", H3 PHIIlba 6JJH3Y 
13eorpa.n.a). 

f a 6 p 0 je T3MHOCHBe HJJH CHBO SeJieHe 6oje. CacrojH ce 
OJI <PeJI,!lCrrara H aymra Kao rJJaBHHX cacrojaKa; aeneHe Bpcre 
ca.np)f{e H OJIHBHH. 3paacTe j e crpyKrype. JJ.oasoJbeH uanou ua 
npHTHC3K je 1000-2800 kgfcm2

• 3anpeMHHCKa Te)f{HHa je 2,9-3. 
TemKo ce o6pa~yje • .Uo6po ce rJJa4a. Ynorpe6Jbasa ce Kao rpa­
HHT. no3HaTHje JtOMahe BpCTe cy ja6JI3HHttKH (XepnerOBHHa), 
BHWerpaJI.CKH (Kpaj BHmerpaJI.a). 

A H .n. e auT je cHse, 3eneuKacre HJIH upseuKacre 6oje, 
nop<PHPCKe crpyKrype. Cacrasa je Kao .n.Hopur. JJ.oasoJbeu uanou 
ua npHrHcaK je 1200 - 1400 kgfcm2 • 3anpeMHHCKa Te)f{HHa je 
2,6-2,8. 06pa~yje ce Kao rpaxHT • .UanHT je spcTa Koja ca.n.p}I{H 

•) EpyDTHBBe cTeae aacT&lle cy upo:tHpaaeM ycBjaaor MaTepuja.,a (111ar.M.e) aa 
8eiil>Hae yayTpawa,ocTa. 



H KBap~a, 06H'IHO CHBe 6oje. feOnOillKH CTapHjH aH,ll.e3HT II03• 
HaT je no.n; HMeuoM nopcfmpHT. nosuarHje .n.oMahe spcre au.n;eM 
3Hra cy H3 I)ena IKO.U J1ecKoBQaJ, ca Py.n;uHKa (.ll.aQHm) H H3 
HsaHilllJHU.e KO.ll. 3arpe6a (nopqmpHT). 

T p a x H T je orsopeuo CHBe, ra1<o~e H D;pseuKaCTe 6oje. 
CrpyKType je nop<IJHpcKe. Cacraaa je Kao CHjeHHT. .Uo3BOJbeH 
uanou ua npumcaK je 900-1600 kgjcm~. 3anpeMHHCKa reJKHHa 
je 2,2-2,6. CpasMepuo ce JiaKo o6pal}yje. YMepeuo je nocrojau. 
reoJIOillKH cra:pHjH rpaxHT no3Har je no.rr. HMeHoM nop<IJHp. nos­
KaT je rpaxHT ca <l>pyillKe rope (CpeM ). 

E a 3 a J1 T je T3MHOCHBe AO CHB03eJieHI<aCTe 6oje, je.n;pe ,UO 
CHTHospue crpy~<rype. Cacraaa je Kao ra6po. .UossoJbeH uanoH 
Ha npHTHC3K je 1200 - 3500 kgjcm2• 3anpeMHHCK3 Te)f{HHa je 
2,7-3,3. BpJIO je nocrojau, aKo no ry6HTKY Maj.rr.aucKe BJJare 
He noKasyje 6eJIHtJacre nere. Me JJ a¢ H p je reoJJOillKH crapHjH 
6a3aJIT. n o3H8THje ,UOMahe Bpcre 6a3aJITa cy H3 Mna.rr.or H aroM 
pHtJaua (MaKe.rr.ouHja), H3 oarHHe (EatJ!<a). 

n e ill q a p H ce cacroje 011.. cJienJbeHHX spHa necKa, MaxoM 
Kaapl\HOr. DpeMa BeJI:I:ItiHHH spua Mory 6HTH CHTH03pHH, cpe.rr.l:her 
apua H KPYllH03pHH DpeMa MarepHjany KOjHM cy spua cJienJheua 
pasue cy 6oje, qapCTohe H TpajuocrH H pa3JIHKyje ce BHille spcra: 
l< B a p 1.\ H H n e ill q a p ( OTBOpeHO CHB, T3KO~e ~pBeHO o6ojeH 
OKCH,ll.OM fBO)f{l}a), BaiiHOBHTH H CJJHqaH MY ,llOJIOMHTCKH 
neillqap (6eJIHqacr, JKYhl<acr, Cl:IBKacr), r B o JK i} e B H T H neillllap 
(~pBeHKacr, qecro illapeu), r JI H HoB H T H neilltiap ()l{yhKacr). 
,U03BOJheH HaOOH Ha npHTHC3K je O,ll 150 kg/cm2 (rJIHHOBHTH 
neilltJap) .no 2000 kgjcm2 {KaapU.HH neilltJap). 3anpeMHHcl<a 
Te)l{HHa sa cse spcre neillqapa je 2-2,8. KaapQHH nernqap 
BpJio ce rernKo o6paljyje. nosHaTHja ,noMaha spcra je 6eJioao.n.­
CKH ( OKOJJHHa Kpyweau.a). 

C H B au. (rpayaaKa) je CJJuqaH newqapHMa, o6HtiHo je cHBe 
6oje. Dope.n. spHau.a necKa ca,n;p)l{H H KOMa.n;Hhe .n.pymx creHa • 
.lJ.03BOJheH H3IIOH Ha npHTHCal< je 800-1500 kg{Cm2 • 3anpeMHH­
CKa re:>KHHa 2,2- 2,8. Ynorpe6Jbasa ce Kao neilltiap. 

K p e lJ lb a Q H cy p23He 6oje npeMa npHMecaMa-6enHqacTH, 
lKJTH, Q{)BeHKacru, CHBH. Cacroje ce o.n; Kap6oHaTa Kan~HyMa 
ca pa3HHM npHMecaMa (rJJHHa, necaK HT,n.) J1aKo ce 3anapajy 
HO)f{eM, a npeJIHB€HH KHCeJIHHOM neae ce. Pa3JJHKyjy ce cJie.n.ehe 
spcre: 0 6 H q H H K p e q l:h a K je je.n.ap (rycr) .no CHTH03pH. 
Ca sehHM ca.n;p)l{ajeM CHJIHUHjyMoaor .n.HOKCH,ll.a spJIO je TBP.ll. H 
reillKO o6pa,nwa. KarKa.n ca,np)f{H oqysaHe ocrarKe illKOJhaKa; 
ny)f{eBa HT,ll. O.ll. KOjHX je KpetJ!h3K IIOCT30, no KOjHM3 HOCH HMe 
(illKOJh'laHH, nyJKapcKH HT.n;.). 6 H rap (Kpeqaa CRra, rpasepTHH) 
je Mal:he HJIH BHille illYilJhHKaB KpetJI:haK uacrao raJJOIKel:heM H3 
KpetJHHX pacrsopa Ha H3BOpl:IMa, so.n;ona.n.HMa HT.U. CJIHtiHor je 
nopeKJia H K p aCT H I< p e q l:h a K C3CT3BJheH O,ll. CJJenJheHHX 
JJOIITHQa KpeqJ:haKa. H ei<H je.n.pu KpetJI:haUH Mory ce ,no6po rna­
qarH H y HH.ll.ycrpHjH KaMeHa Hoce Ha3HB MepMepH, HaKo HHcy 
npasH MepMepu. Kpe'll:ha~H cy yMepeHO nocroiaHH ua speMeuy, 
3JJH HHCJ H3 B3TpH . .il.03BOJheH H3IIOH Ha npHTHCaK je 150 kg(cm2 
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(6Iirap) )lO 1800 kgjcm2 (je~pi-I CliJJHcp!iKOB3HH Kpe~Hh&K) . 3a r 
npeMHHCKa re}l{HJ-Ia je 1 ,5-:-2,7. BpJJo cy p&cnpo~rp~lh~HH K04 
~ac: !-JyseHI:f cy Kpeqlhau;H ca qcrpsa ~Pflti~, j~p ce .r.wry JJell9 
o6pat,HB8TH H rJJaqarli. 3uarua Ha./la~mura OHrpa cy OKO CKOllJI>flr 

.IJ. 0 JJ 0 M H T H CJ CJIHqHli Kpe'!lhaq~Ma, M3~0M OTI}Opeue 
6oje. Hemrq cy rpajulijH H re}l{H (2,7 - 3), Cacroj~ ce o.rr, 
JiCTOHMeHOf MHHepa!fa. )1.03BpJbeHH H?flOH ij3 npliTHCaK j e 
390- 2100 kgjcm2• · 

M paM o p H (MepMepu) cy 6enu, pa3HQ o6ojeuH, rnapeHii. 
CacraBa cy Kao Kpell!haiJ.H H )lOJJOMHTH O)l KOjHx cy uacranH 
MeraMopqmcatt>eM. 0 )lJJHKyjy ce jacHoM 3puacroM crpyKrypoM; 
y npeJIOMY MpaMOpH cy cjajm~ " cserJiyu;asu, )lOt< KpeLJ!harm 
JiHCY l:fJIH ce TfK no I<oje apuo cjaj» . .Uo3BOJheq uanou H~ npu­
"fHCaJ< j e 500-2200 ~g/cm2• 3 anpeMHHCKa re}l{HHa je 2,4- 2,9. 
YMepeuo ce reuiKo o6paljyjy. fJiaqajy ce H3BaupeAuo ·.n.o6pq, 
HanoJhy cy yMepeuq nos:rojafiH. Do3sa'rHje spcre MpaMopa cy; 
cry)leHiiqKH (Kpaj MauacrHpa Cry)leHHu;e) - 6eo; BeuqaqJ.m (ca 
nnaHHHe Beuqaua) - 6eo, npomapau nnaBKaCTHM, rai<oije py}l{H­
qacrliM MJia3eBl1Ma; nJiersapci<H (KO)l DpHnerra); 3p3aHCKH (Ko)l 
Jy21cHor Epo.n.a) - 6eo, py}l{Hqacr, Jhy6w-tacr, u;pu. 
. f H a j C je CHBe 6oje, rpy6e illKpHJhacre CTpyKrype. Cacroj­

U.H cy Kao KO.ZI. rpaHJ.na, anH cy Mathe HJJH m1me napaJJeJJHO 
nopet,aHH. Hajsmue je Hacrao MeraMopqm:car-neM rpau11ia . .Uo3-
BOJheH H3UOH H3 DpHTHC3K je 900-2200 kg(cm2• 3anpeMHHCKa 
Te}l{!'JHa je 2,4- 2,9. YcJie.n. napaJie;mor pacnopeJia cacTOjai<a 
o6pa.zr.a y npasu.y CJIOjesa je JiaKa, aJIIi ynpasHo Ha lhHX je spJIO 
TeiiiKa. YMepeuo je nocrojaH. ooJha n o3HaTMja apcra je H3 OKo-
JJHHe oHTOJha. · 

3. llheTHH ynu~ajn Ha l{aM.eH u o~~;n~I<e p;o6por l{a.MeHa 

TonJJOTHe npOMeHe H3Meljy 11.3H3 H HOim H333HBajy Hanpe· 
331-ba y KaMeHy ycne.zr. KOjliX Bpe.MeHOM H3CTajy CHTHe nyKOTHHe. 
3aMp}l{fuaBa!heM · y n c. paMa a nyKoTHHaMa so.n.a nosehasa csojy 
3anpeMHHY (OKO 1 / 10) H .H333HBa jaK npHTHC3K DO.ll. KOjHM K3MeH 
npe HJIH nocJJe npci<a H KPYHH ce. O op03HH KaMeR Malhe je ornopau 
J-Ia Mpa3y, j ep ynJijq Blime so)le, MaJJ,a cy BeJJwmaa H o6JJHK 
nopa raKolje O)l yn1u;aja. OJJ. He Mar-her 3Hat:Jaja j e KBap (npcnuue 
H nyKOTiiH~ HCnpBa HeBH.li.JhHBe) HaHeCeH y Maj,zr.auy, HapoqHTO 
eKCnJI03HBOM, a raKO IiCTO H npH o6pa.zr.H aJJaroM. Haj3aJI, JIH:rua­
jesH H MaxoBHHe pa3apajy KaMeH OJlpmasalheM BJJare H xyMyc­
J!HM MarepajaMa npH CBOM pacna.IJ:alhy, a T3KO HCTO H CBOjHM 
~HJI?UaMa KOjHM3 npO.zr.Hpy y nope H nyKOTJ-IHe . 

.Uapap KaMeH je rpajaH H o.n.rosapajyhe qspqohe, csemer 
je J13rn~.n.a (9e3 MYTHe H Heq11cre 6oje MimepaJJa) H no.n. y11.apo~ 
qeKHha je 3BOHaK. HajnpocrHj!1 H uajnoy3.n.aHHjH orJJe.ZI. y norJJe.ny 
rpajHOCTii I<aMetiG\ j e nocMarpaine KB.MeHa KOjH j e H3Jlp}l{ao 
J3Hille 3HMa, H::l npHMep, ua rp a~eB}iHaMa, ua.nrpo6HHM cnoMeHH­
IJ.H!'da HT.ZI.. J111u;e 1\llaj.n.aua Ha crpaHH HajsH:rue J13JIO}l{euoj yrHu;ajy 
ppe¥eHa .n.aje raKo~e A06py CJlHKY 0 rpajHOCTH KaMeHa. nac-ro, 
jau KaMeu ~Ma omrp~ HBJ1u;e H oqysaHy c~e)KHHy, .ZI.OI\ uenoqo­
j(lH no~a3yje 3ao6JheH~ H.~~I,I,e, MYTHY 6ojy 11 rparqse rpomeJb!l~ 



B. 11spada u dtiMensuje cilly6oBa 

KaMellM CTy60BH MOpajy ce H3pa~HB3TM o.zr. KaMeHa KOjM je 
TpajaH, .II.OBOJbHO tiBpCT, peJiaH!BHO JI3KO o6pa.zr,HB H omopaH 
npeMa uiTeTHHM yTHI.J:ajnMa TeMnepaTypHHx npoMeHa. 

HajnperibpyGJhHBH je spCTe CTeaa 3a Hspa,.ny cTy6osa cy: 
rpaHH1', .z1i1opHT, r a6po, aH,.ne::rkr, TpaxHi' 11 6a3aJJT. Ho y i!eno~ 
ctaTI<J OBMX BpCT3 cty60BH ce Mbry M3j)a~i1B8TH OJi. .n:o6plix 
npCTa I<peqlba.Ka. nernqapn cy flajHeno*eJ'bHMjM ( ceM Ki3apuHHX 
nemiiapa). 

,0:HMeH3Mje CTy6osa CJ 0, l 5 X 0,15 X 0,65 m ( c.iJ. 49 ). f JI8Ba 
CTy6a o6paijyje ce mroi<oBalheM, ocTaJJM ..neo caMo ce rpy6o 
.li.OTepyje ..no npasM.iiHor o6JmKa. HopMaJJHa sanpeMMHa CTy6a 
H3HOCM OKO 0,025 m3, Te npeMa TOMe npH6JIHlliHe Te}I{HHe CTy-
6oBa ce I<pehy y rpaHHU<iMa npeMa .li.Ol£oj Ta6.JiHUM. 

BpcTe cTeHa 

fpaHHT 

f aopo 

AH.IJ.e3HT 

Tpax11T 

5a3aJJT 

,llOJJOMIIT 

I KpettlMUH 
(6oJba spcn) 

DemlfapH 

2,6-2,7 64-66 I 

2,7-3,0 66- 74 

2,9-3,0 

2,6- 2,8 64-69 

2,2-2,6 54-64 

2,7-3,3 66 -81 

2,7- 3,0 66- 74 

2,4- 2,7 59-66 

2,0-2,8 49-69 

C;r. 49 

Pa3Mepa 1:10 

KAMEHII 
CTY60Bit 
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II. 6eToHCKH CTy6oBH 

A. MaillepujaJt 

1. IIJJLyllal( 

lliJbyHaK nocraje pacna.u.alheM HJJH pywelbeM CTeHa ycJJeJI. 
arMoccpepcKHX yrHu.aja H aao6JbaBalheM ycneJL rpelha npH npeHo­
rnelhy BO.li,OM. lliJbyHaK Ce H3Jla3H y pettHHM KOpHTHMa C3JI.alll­
lbHX HJIH HeK3J1.3WlbHX peKa H nopeJI. 06aJJa C3ll.3llllbHX HJIH 
HeKa)LalllH>HX jeaepa H MOpa. lliJbyHaK Ce fOTOBO peJI.OBHO C3CTOjH 
OJJ. ~a"mospcHRX. cre.Ha npHKynJbeHHX ca repeHa pa3JII1'mror reo~ 
JIOlliKOf C3CT3Ba. illJbyHaK MO}[{e 6HTH pettim, 6p.li,CKH (H3 HaC~ 
Jiara HeKa.u.awtt.HX peKa HJIH rJiettepa) HJJH MopcKH. PettHH lliJbY· 
HaK je MaxoM 'IHCT, a 6p,rr_cKH ca.u.p}[{H rJJMHeHe H xyMycHe 
MarepHje. MopcKH lliJbyHaK ca.np}[{H yseK pasHe conn, Koje ra, 
6e3 npeTXO,llHOI' npalba CJ13TKOM BO.!I,OM, '<IHHe Heynorpe6JbHBHM 
3a H3pa.u.y 6eTOHa. Y cyBOM Kao H y BJia}[{HOM CTalhy lliJbYH'l3Ha 
MaCa je pacrpeCHTa, 3JIH je M3Jl0 CTHlliJbHBa H HMa BeJJHKY HOCH­
BOCT. ITpeMa KpynHohH spHa paa.nHKyje ce: 

CHT3H liiJbyHaK OJJ; 2- 5 mm npe'!HHKa 3pHa 

cpeJI.lhH , " 5-10 ,. , " 
KpynaH 

Kpymu~a 
" 

" 10-30 " 
n 30- 100 11 

, , 
.. .. 

BpJio KpynaH lliJbyHaK (npeKo 70 mm) aose ce o6JiyraK 
3anpeMHHCKa Te}[{HHa liiJbyHKa je 1,4- 1,7 y cyBOM CTalhy, 1,7-2,3 
y BJia)KHQM CTalhy. 

2. Ilecal( 

necaK nocraje Ha HCTH Ha'IHH Kao H WJhyHaK, caMo je 
npouec pacnanalha H aao6Jhasalba nornyHHje H3Be.n.eH. ITecaK 
ce cacrojH o.n. CMTHHX apHaua, HajsehHM .zre1JOM o.u. Ksapu.a, ca 
.KOjHMa Mary 6HTH TIOMeliiaHH IIHCTHilH JJHCKyHa (MYCIWBHT), 
OKCHJI. rBO)K~a HTJI.. ITecaK o.zr Kpe'libaKa, JI.OJJOMHra HTJl.. je pe~H 
TaKO )la Ce llOJJ; necKOM 06HI.JHO pa3yMe C3MO KB3PUHH . necaK. 
Kao H WJbYH3K, necaK MO)Ke 6HTH pe4HH, 6p.U.CKH H MOpCI<H. 
Cse wro je petteHo o petiHOM, 6p.u.cKOM H MopcKOM lliJhYHKY 
sa>t<M H 3a necaK. Y cysoM cralhy necai< je noTnyHo · pacrpecHT 
y BJJa)KHOM HelliTO noae3au. ITecaK ca.zrp}[{Ii .n.ocra mynJhHHa 
(30-400fo)1 aJIH je MaJIO CTHlliJbHB. 0peMa KpynHOhH 3pHa pa3-
JIHKyje ce: 

CHT3H 

cpeJI.lhH 

Kpynau 

necaK 

" 
" 

0.11. 0,002 - 0,2 

" 0,2-0,5 
" 0,5 - 2,0 

mm npe'luHKa apHa, 

" " 
.. " II 

3anpeMHHCK3 Te)KHHa necKa HCT3 je KaO H lliJbYHKa. 1J.o6ap 
neCaK je 6e3 npHMeCe fJIHHe, 6HJbHiiX H )i{liBOTHlbCKHX · OCTaTaKa 
H .u.p. Meljy npcTHMa je omrap H He ocr&BJba rpar, a pasMyheH 
y BO.II.H ocrasJba je 6HcTpy HJIH caMo MaJio 3aMyheuy. 

... 

• 



3. UeM.enT 

I1 0 p T JI a H Jl. U eM e H T. 3a npOH3BOll.IbY nopTJl3HJJ. ue­
MeHT3 CJJY)!{H JJanopau ('TJCIHHa), npHpO,ll.Ha MeiiiaBHH3 Kpe4lb3K3 
H rmiHe HJJH ce cnpasJba seulTal.J:Ka MernaBHHa y cHTlhaBatbeM H 
MernalbeM OBHX cacrojaKa. Pa3Mepa rmme npeMa KpeqJhai<y rpe6a 
,11.a j e oi<o 1 : 3. Osa cnposnHa ce nel.J:e ,11.0 TatiKe ronJbelha 
(1400-1500°} y iaM3CTHM lfJIH o6pTHHM UeB3CTHM llt>l1HM3. 3a 
BpeMe netielha OKCH.ll. K3JJU:HjyMa, KOjH H8CTaje H3 Kpe'llb3t.IKOr 
.neJJa CHpOB11He, rpaJJ.H ca XHJJ.P3Yi lll'1HHM cpaKTOpHMa, H3CT3JIHM 
H3 fJIHHeHOf ,11.eJJa CHpOBHHe, CJJO)!{eHa jeJJ.lHhelba: CHJIHK3Te, 
-aJiyMHH3Te H cpepare K3JJUHyMa. I1el.J:eHH npOH3BOJJ., T. 3B. D.eMeH­
THH l<JIHHI<ep, OOIIITO H3BeCHO BpeMe O)l.JJe>KH Ha CTOBapHIIIT)', 
MeJbe ce y cHTaH npax. 3a speMe MJieaelba o6Hl.J:HO ce ,ll.OJJ.aje 
Mana KOJJMI.J:Ima MMHepana mnca y cspxy peryJmcalba 6p3MHe 
se3nBatba u:eMeHra. Y Hamoj ce 3eMJhH noprJJaHJJ. ueMeHT npo­
H3BOAH y 5eOI.J:HHJ, ITonOBI..{y, CnJJMTy, norcyceJJ.y, Tp60BJby, 
feHepa.ll JaHKOBHBJ (K01I. CKOOJh3) HTJJ., 3aMeiiieH ca O,ll.rOaapa­
jyfiOM l<OJJHI.J:HHOM BOJI.e 110pTJI3HJJ. UeMeHT rpa.n:H llJJ3CTH'IHY Macy, 
KOja llOCJJe H3BeCHOf BpeMeHa Be3yje Tj. ry6H llJJ3CTHI.J:HOCT. 
TipeMa speMeHy se3HBa!ha pa3mmyjy ce CJJe.llehe spcre noprJJaH,ll. 
D,eMeHra : 

a) 6p30 Be3yjylm; KOjH llOI.J:Hlbe Be3HB3TH Kp03 15 MHHyra; 
b) cpe.u,lhe se3yjylm, KOjH nol.J:Htbe aeausarn nocne 15 MH­

ayra, a Haj.u,aJbe .rr.o 1 cara; 
C) CnOpo HJili HOpM3JIHO Be3yjyfiH, KOjH llOI.J:Hlhe Be3HB3TH 

reK noone 1 cara. 

ITo .Be3HB8lhY H3CTaje CTBp)I.aBalhe D.eMeHTa, KOje ce OOCTe· 
neHo ro.n.HHaMa nosehasa. HopMaJIHY qspcrohy nopTJlaHJJ. ueMeHT 
nocTH)!{e seh nocJJe 3·- 30 .n:aaa. Be3HBalhe n crsp.n.lhaBalhe nopr­
.TlaH.rr. ueMeHra HaCTaje npHMatbeM so.rr.e y xeMHCKH cacraB, npu 
tieMy CHJlHK3TH, aJJyMHH3TH H cpep3TH K8JJUHyMa npeJJa3e J XH.ll.pa­
THCaHe CHJIHK3Te, 3JIYMHH3Te H cpepaTe K3JJUHyMa, KOjH Cy Hepa­
.CTBOpJhHBH y BO.llH. KaKo je y no'IeTKy npoueca crsp.n:lhaBa!ha 
aw.n.a Heonxo.n.Ha, Har.no cyiiielbe j e IIITeTHO. )!{era, npoMaja, 
Mpa3 ll norpeC WTeTHH cy C8MO 33 BpeMe Be3HB3fu3 H OOlJeTHOr 
cTsp.n.lhaBalba. 3anpeMHHCKa re2Kl!Ha noprJiaH.ll ueMeara je 1-1,3 
_y pacrpeCHTOM CT3lhJ. 

n 0 p T JJ a H .ll. U eM e H T B H C 0 K e 0 T ll 0 p H 0 C T H HMa 
.HCTH cacraB Kao o6H'IHH noprJJaH.ll ueMeHr. OotJH!he .zr.a se3yje 
HOpMaJJHO (nocJie 1 cara), aJIH 6p>Ke OTBPJlHe n nocrHrHe sehy 
ornopHocr Ha npnrncaK Hero o6HtiHH noprJJaH.n. ueMeHT. Oaaj 
n.eMeHT npoHaBO.II.H ce Kao o6ll'JaH noprJJaH.ll ueMeHT, aJIH ca 
T3tiHHjHM H360pOM H npepa,D.OM CHpOBHHe H cpHHHjHM MJJeBelbeM. 

TonJbeHH HJJH aJJyMHHHCKH ueMeHr ,11.o6nja ce 
0,11. MJ:IHepaJJa 60J<CHT3 H HeraiiieHOf K~e<Ja, KOjH ce H3JI3)!{Y TeM· 
neparypH H3H3Jl ronJhelba (1650°) y jaMacroj nelm ca KOI<COM 
Kao ropnsoM. TOilJbeHH ueMeHT j e npax raMHOCHBe 6oje, Heiiiro 
je Te2KH 0,11. nopTJJ8H,ll. UeMCHT3 H cpHHHje MJICBeH. Ca,llp2KH HCTe 
<CaCTOjKe K30 nOpTJI3H)l. UeMeHT, 3JJ.H C3,11.p2KH MHOfO BHIIIe OKCH,ll.a 
.aJJyMHHHjyMa. no1.JHtbe )1.3 Be'3yje TeK llOCJie 4 C3Ta, 311H CTBp.IJ.­
JDaBa 6p30, TaKO .11.3 33 OTnpHJIHl<e 3 ,ll.aHa llOCTHrHe tiBpCTohy 
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Kojy noprJJaH.u ).leMeHT BHC6Ke ornOpHocrH nocr HrHe 33 7 .n.aHa, 
a o6H1JHH noprJiaH.n: neMeHT r eK 3a 28 .n:aHa. Y3 TO je MaJio 
xiirpocKonaH, otnopaH je npeMa cOJlHMa, KHCeJIHHaMa, a 33 speMe 
se3HBlllba .n.oBOJhHO nosebasa ~eMneparypy .zr;a ce MO}l{e ynorpe­
OHTH Hcrro.u OtJC (.uo -15° C). Y CJie,!I, 3HarHo BHrue n eae rorrJheHH 
QeMeHT ynorpeOJb3B3 Ce MeCTO 06HtiHOf riOpTJI3H,!I, QeME HT3 C3MO 
K3.ll. ce H3HCKyje 6p30 CTBp.U!b3B3tbe, pa.n: H3 Mpa3y H OTnOpHOCT 
npeMa xeMHjCKHM yrHnajHMa (MopcKa so.n:a HT.zr;.). 

D e Jl H I:{ eM e H T. TipaBH 6eJJif QeMeHT je nOpTJI3H.U. QeMeHT' 
HJJH TOITJheHH r:teMeHt KOJI. KOjHX . je OKCHJI. fBO}l{l)a CBe.l(eH H3 
aajBHrne 0,7°/0, 36or qera je Jiene 6eJJe 6oje; y.n.py}l{eae ca ocra­
JIHM )(OOpHM OC06HH3M3 nopTJJ3HlJ. Oll.HOCHO TOllJheHOf QeMeHT3; 

P oM a H n eM e H r .n:o6Hja ce neqeiDeM JJanopna Hcno)l. 
T3t{Ke TOnJheiDa (970- 1 000°). MeJhe ce K30 OCT3JJH QeMeHTH. 
5oje je }[{yre, MpKe HJJH npseiiKacre. 6p3o se3yje (7- 20 MHHYTa). 
Ycne.u Heje.uHaKor cacrasa 11ecro Hilla caMo noJIOBHHY qspcrobe 
rioprnaHJI. QeMeara, KOjH ra je CKopo nornyao notHcHyo H3 
ynorpe6e. 

Cll. 51 ~ 52 

4. fno)I(Jje aa apMa'fypy 

I r 600m.m 

CJI. 50 

0KpyrJJO fBO}l{~e 3a apMarypy 6erOHCKHX 
cry6osa y3UMa ce rrpetiHHKa 6- 7 mm. illHnKe 
yKyniie .Ziy}[{uiie 77 ctn cafiiijajy ce ripeMa CJI. 50·. 
Ap.Marypa ce nocrasJha npeMa CJJ. 51. PaBHH ca­
sHjallia rnHni<u M.opajy 6iitl'i y .IlHjaroHaJIHHM pas­
HHMa cry6a, llliirtKe ce Beayjy }l{HQOM .zr;e6JhHHe-
2-2,5 mm. 

rso3.UeHa wHriKa 33 66ene.>KaMIDe ~eHrpa 
( CJl 52) npetiHHKa 1 - 1,5 Cm Mcipa 6HtH )ly}l{HHe 
12 em. T e}l{HHa tieTHpH ruHiiKe 3a apMarypy' 
je)I.HOf cry6a H3HOC.H: 

0,684 kg 3a rnifnKe npe'~mlf«a 6 mm 
0,930 kg , , , 7 mm 



B. fhpaoa 6eiilotut 

Be 3 11 B a. Ko.n. H3pa.zte 6eTOHCKHX cTy6osa Kao Be3HBO 
ynoTpe6Jbasa ce cnopose3yjytnt nopTJJaH.tr. u.eMeHT; n opTJiaH.n. 
U.eMeHT BHCOKe OTIIOpHOCTH H TOIIJbeH U.eMeHT cnyme pe~e, Ka.zt, 
ce 113HcKyje 6p30 113BprneH>e, nosehaHa CHrypHon H, Ko,n TOnJheHor 
u.eMeHta, j oiir pa.zt. Ha Mpa3y H bTnciplioci npeMa xeMHjCKHM 
yrHi.tajiiMa. 

A r p e r a T H. hpaBHJJ3H Me~yco6HH O,ri.HOC KpynHofie H 
pacnopeJI. 3pHa arperaTa, T3B. rpaHyJJOMeTpHCKH cacTan, O.ll. Haj­
Behe je samHOCTH 33 llBpctohy H TBp.llohy 6etoHa. npeMa 
MHOto6pojHO H3pllleHHM HCllHTHiiaibHMa ifajrtOEiOJhHiija pa3Mepa 
6eTOHCKor necKa npeMa mJbyai<y je 1:2 .zto 2:3. Ko,D: trpnpb,n:HHX 
Meimimma necKa H lllJbYHKa l.J.eCTO OBaj O.!{HOC He llOCTOjH, tia 
ce rpaHyJIOMeTpHCi<H cactas arperara Mopa .wctniTaTii H tio no­
tpe6a HcnpasHtH. 

l1 3 p a .II. a 6etbHa MslicH 6i( pa3Mepe Mernaiba Iie3Haa Ii 
arperaTa H i<OJJH'UtHe soir,e y cMecH. Pa3Mepa MernaH>a Mame ce 
H3pa3HTH y 3anpeMHHaMa npeMa yKynHoj ganpeMHHH 6eToHcKor 
necKa H ruJbyHi<a (necKOBH'rH rnJbyHaK), Ha np. 1:5 HJm ea no­
ce6H~ Ha3H3ti€HHM 33npeMHHaMa 6eTOHCKOf necKa H lliJbYHK:i; 
Ha np. 1:1:2 (U.eMeHT:necai<:IllJbYH3K) . npeMa HOpMaMa y rpa~e­
BHHapctsy pa3Mepa MernaH>a M3pamasa ce Kao TemHHa u.eMeHTa 
J I<HJJOrpaMHMa npeMa YKYllHOj 3anpeMHHH 6eTOHCI<Of neCKa 
H lliJbYHI<a 33 1_ m 8 fOTOBOf 6eTOHa, Ha np. 300 kg U.eMeiiTa Ha 
1 m 3 fOTOBOf 6eTOHa. 

DpeMa KOJJiiqi1HI1 ynoTpe6.JbeHe BOJI.e J 6eTOHCI<Oj CMeCH 
pasnm<yjy ce TPH spcTe 6eTOHa: 

3) CMeca M3JJO BJJ3)l{H3 ( ,1<30 3eMJb3 BJ13)l{H3 ") ca OKO 
4~7°t0 yKyriae so.ne no sanpeMHHH, 33 Ha6HjaH>e; 

b) nnacTiPHia ('MeKa) cMeca ca oKo 7- lOOJo yKynHe BOJI.e 
no aanpeMHHH, 3a apMHpa!he: 

c) TettHa cMeca ca OKO 10 - 15°/0 yi<ynHe BOJI.e no sanpe-
MHim, sa JIHBeH>e H y6pHsraaaH>e. · 

Hase,neHH npou.eHTH soue o.nHoce ce Ha nomyHo cyse arpe­
raTe. 3a Hcry pasMepy MelllaBHHe Mano BJJa}lma CMeca noKa3yje 
Hajsehy IIBpcTohy Ha npHTHCaK, ,noK ca sehHM npou.eHroM so.n:e, 
nJJaCTHt:JHa H Te•ma cMeca, noi<a3yje cpasMepHo Malhe tJBpcTohe. 

Ytunajo' riPoneaTa BO,a.e aa qBpcToiiy 6eToHa 

Komt'!Hna BO)le .I 5% I 6% I 7% I BOfo I gat .o 110% III% I 12% I 
npoce'IH3 '!Bpcro-
tia 6eTOH3 l-Ui npK-

1 THCaK y kg/cmz 
232 307 267 223 188 157 109 89 

5eToH ce cnpasJba nperxo,nHHM MelllaH>eM arperaTa H u.e­
MeuTa HacyBO; na ce MelllaBHHa OBJJ3)l{H BO.li,OM H H3Mellla. 
YnoTpe6R JJH ce ryu.aHHK MeCTO IllJbJHKa, Hajnpe ce u eMeHT H 
necaK H3Melllajy Hacyso, MernaBHHa ce osJJamH H H3Mellla ca: 
OB.Ila~eHHM tyU.aHUKOM. 

M3PA,QA 
lifT ORA 
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A p M H p a lh e. OjaqasalheM 6eToHa WHnKaMa o.zr. KOHcrpyK­
THBHor rsom~a (qeJIHKa) .n;o6Hja ce apMHpaHH 6eroH. 3a apMH­
paHo 6eTOHCKe cry6ose HajrrOBOJbHHjH 3anpeMHHCKH OllHOC rrecKa 
npeMa WJbYHKY je 1 :2 .n.o 5:7. MaKCHMaJIHa seJJH'lHHa 3pHa arpe­
raTa He Tpe6a .n.a 6y.n.e seha OJI. _30 mm. 

11 a p a JI. a. EeroHcKa cMeca Ma.no BJiamHa Ha6Hja ce y cnoje­
BHMa. CMeca ce Ha6Hja cse .llOK so,ll,a He u36Hje Ha nospwHHY 
(,.LI.OK ce He oaHojH"). Maca ce pacnope~yje .n.pseHoM anaTKOM 
y6a.n,alheM, J13KHM Ha6HjalbeM H KyQalheM ITO OITJl3TH. 

n o c r y n u. u n o u 3 p a .n. H. 5p3HM cywelheM no.n. yruua­
jeM npuneKe u serpa cseJK 6eroH ry6u }leo norpe6He so11e aa 
Be3HBalhe H crsp.nlbaBalhe u.eMeHra. Crcra ce csem 6e1'oH Mopa 
qysarH o.n npHneKe H serpa noKpHBatbeM (2-3 .n.aHa) H o.n.piKatH 
y BJia3H (8 -10 .n.aHa) craJJHHM noJIHBalheM so)loM. DpH ynorpe6H 
o6Hl!Hor noprJJaH.n. u.eMeHTa onJJaTe ce Mary yKJIOHHTH Kpoa 3-4 
}laHa. DpH na.n.y cnoJbawlhe reMneparype ucno.n. +5° C poKOBH 3a 
YKJJalbalhe onnare npo.n.yJKyjy ce 3a 6poj xJJaJJ:HHX, Hapoquro 
Mpa3HHX .LI.aHa, 

3anpeMHHCKa re.»maa 6eroHa je npoce'lHo 2,2, a KO.LI. apMu­
paHor 6eroHa 2,4. 

H e .n. o c T a I\ u K o .ll H a p a~ e H o r 6 e r o H a. Kpylbelhe 
Hacraje KOll cMpaHyror 6eroaa HJIH npenocHor, 6eroHa Hapa~eHor 
o.n; npecrapor ueMeHra, Kao H ycJJe.n; He.n.oBOJbHe snare npH crsp­
JI.lbaBalby 6eroHa (He.lf.OBOJbHa KOJIH'IHHa so.n.e npH H3pa.n.H, serap, 
npHnei<a, HenoJIHBalbe). 

C. Cacillao 6eillona u o6AUK cmy6osa 

DpH H3pa.zr.H 6eroHCKHX cry6osa 3a o6ene>KaBalhe rpHroHo­
MeTpUCKHX rallai<a npenopyqyje ce CJJe.nehH cacras 6eroHa. 

cAcrAa &uou 1. O.n.Hoc neci<a H 
--~ ~-·r WJbYHI<a rpe6a }la 6y.n.e 

C.11. 53 

r- r-j' 1 1 : 2, noJJ. yCJJosoM )I.a je 
...... _. _ ~ Haj seha seJJHllHHa 3pHa 
- - arperaTa 30 mm. 

2. 3a 1,25 ma arpe­
r ara (necaK + lllJbyHaK) 
Y3HMa ce 350 kg cnopo-

D 
aeayjyher nopTJiaH.n; ue­
MeHTa BpJIO )I.06por KBa­
JJHTeTa. 

3, 3a HaBe.n;eHe KOJIH· 
'IHHe arperaTa ( 1 ,25 m 9) 

H UeMeHTa (350 kg) llOT-
pe6HO je OKO 150 JIHTapa 
no.n;e, cMarpajyhu )I.a so. 
)I.OQeMeHTHU KOecpHQHje-

~ HaT Tpe6a .n;a je 0,5 Tj. 
•. 

c ... 54 

W _ Te}KHHa so.n.e _
0 5 C Te}KuHa ueMeH.- ' · 



CaaKaKo KOJIH'IHHa ynorpe6Jbene Bo.n.e y 6eroHCKoj CMecH 
Mopa 6HTH raKBa .n.a CMec:a 6y.n.e Mano Bna>KHa (BH,n.H no.n. B. 
l13pa.n.a 6eroHa}. 

ApM3TJp3 MO)l{e 6IUH npeMa CJI. 50 H 51, a MO)l{e 6HTH H 
npocTHjer o6nHK3 npeMa en. 53 ca y3eHrHjaMa na pa3M3KY 
().n. 15 em. 

Wro ce rHqe o6JIHKa CTy6a, TO je no)l{eJbHO .n.a rn3B3 cry6a 
oy,rr_e 3306JbeH3 Tj. ,!(3 HM3 tPOPMY K3JIOTe npeMa CJI. 54 H .z:r_a 
6y,rr_e o6pa~ena rna,n.HJJHUOM. 

CeM rora nptnopyqyje ce .z:r_a ce rnaaa cry6a naMa>Ke MalllMH­
<:KHM yJbeM, aJIH reK on.n.a Ka.n.a je 6eron nomyno cyB. 

Ill flop,3eMHe 6enere 

l(epaMUllKe aAottUl{e Hspa~yjy ce npecoB31beM no.n: aenHKHM 
npHTHCKOM o.n. cnpallleHe r JJHHe ca )J.o.n.arKOM <}JeJI.n.cnara H neKy ce .n.o 
TaqKe ronJbetna. 3a no.zoeMHe 6eJJere ynorpe6JbaB3jy ce, yrJJ3BHOM, 
OHe DJJOtiHUe J<Oje y 
rpa~eBHHapeTBY CJJY· 
JKe 33 llO.li.OBe. OnoqH-
ue ey KB3.n.parnor o6-
JJHKa ca erpanaMa KBa­
.n.para 13-15 em H 
.n.e6JbHHe OKO 2-3 em 
(yKOJIHKO cy ,n.e6Jbe 
JTOJIHKO 6oJhe). 0o-

r--- ----~------] 

C.1. 55 
JKeJbHO je Aa na roplboj 
noBpWHHH nnoqHU.e 
6 y .n.y ype3ana .1I.B3 
)l{Jbe6a ( CJJ. 55), qHjH npeceJ< o6ene)l{aBa ueurap 6enere. AKo 
JKJbe6oaa neMa, ou.zr.a ce 33 ueurap ysHMa npeceK .n.Hjarouana. 

EeilloFtace UAO'tUl{e 33 no.nseMHe 6enere Hspa~yjy ce o.n. 
<5eTOHCKe CMece HCTe pa3Mepe 1<30 H 33 6eTOHeKe CTy6oBe. ..QH­
:MeH3Hje cy 5 x 15 x 15 em. U.enrap ce o6ene)l{aaa raoslleHHM 
KJIHHOM yca~eHHM y 6eTOH K3.1I.3 je npou.ee CTBp,R1b3B3Jh3 TeK OT­
noqeo, a MO)l{e 6HTH o6eJJe)l{eH H ype33HHM KpeTOM. 

IV fB03AeHH penepH 3a o6ene>KaBalbe TpnrouoMerpujcKHX 
T3'J3K3 DOCT3BJbeHHX Ha CTeHaMa 

3a o6eJJeJK3Balhe 
TaKBHX T3q3Ka yno­
rpe6Jb3B3jy ce raos­
.n.eHH penepH o6nHK3 
H llHMeH"iHj3 npeMa 
cJJ. 56. Penep ee yea­
ijyje BepTHK3JIHO H 

33JJHBa U.eMeTHHM M3JI­
TepOM pasMepe 1 : 2 
(en. 56). 

C11. 56 .. 
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8AOAii<EHE rPElUKE 
Pc.noaK ce o.n6pojasajy y csaKOM l!JJ!IHY noce6uo. OpH 10~1 03HaKa g 

3H3ll!f: OJJ.O~fQ, a 4 C).D.03D.O, ua np •• 2 5 1. g• 3!J3~H : crpaua 2, l!JiaH 5, 1: 
pel! OJl03ro y TOM 'lnany. TeKCT lWjH npexxo.na OTllltj!~manoM ncnpaBJbeHO!If 
t~Kcty Ji Kojn MY IU!C.llii 03D.I!lleH je ta'I~!'!UaMa. 

Ctpa-lllnaH 
a a 

Mecto rJ[e ce 
H3JJ33H rpe1UK3 

T p e 6 a 

1 

2 
2 
3 
5 

7 

9 

11 
13 

15 

16 

20 

2 1 

24 
25 

H epMa npH .nny ctpaae 
Jlj!BO 

5 1. g 
6 2, 4, 1 d 
9 ~aprHuan 

15 Mapn!HaJ! 

19 ~- d 
20 lO. g 
2l ~aprHnan 

21 4. d 
21 Menon np!ii!Of 5 H30CTa-

BJbCH j e M3prHH311 
23 14. H 15. g 
24 20. g 

25 1., 2. H a. g 

25 Maprnaan 

29 

Y npHMCJl6H 2. d, y 
cpe.nfbeM ctynuy 

CpeAH>a 'fa6m!Ua, 
Cty6au .Yrao" H3Me~y 

(1.3) }I (1.6) HCT3BJbCHO je 

YMecto 1.2) H 3.5) 

Ti!6nuua Jieaa rope, cty6au 
'ICTBptH, 3. d., YMCC1'0 

174.6 
Ta6Jllma )lecua rope, 

Cty6al..l 'lCTBpTH, 10 g, 
I'!CifHTKO 

cry6au netH, 10 g,~ 
YM~Cfo ~.9. 

!& a. 
<:;;I. ~ 

TpaaHryHanaja I 

Jla 6H JJHHCflpHe JlC<j>Op·\18U.Hje .... 
. • . ( ceM ta'l<tKa 1. pena) ..•• 

OAPEliMIAit!E TPKrPHOMfTPMJCKMX • • , , 

3AMEHA TPMfOHOMETPMJCKE MPEIKE flOAMTQKOIIE.TPI!JCKM"' 
I!DA!IOBMM~ 

• .•. nonytbaBajyhe Mpe)l(e 2. pe.u.a; 

• ••. CKC~CHTPMUI!Teta (OT~TOjatba H yriJa); 

9P!!Ii TPMfO~QIV!ETPMJCKHX TA'IAKA 

• • •. TOpa!b, lJ:HMfb3K, nllp8MH,!l8 H T. CJI), •• , 

TPKr. 06P. &P. 27 T 

••. , tpe6a 3JJXHJ!8Jl.Y OOCT3BHTH .•.• 

10'' 11 w OCHOBHC MpelKe 3. pe.l(a 

llipaj6epoaa Mero.n:a, Koja ce npHMetbyje I<o.n 
Mpe)l(e 2. pella a y Clly'lajeBMM8 H3BC.!1CHHM y 

ll"JJ. 22, cacrojH ce y cneJteheM: 
JIIPAJfiE.POBA METOAA ••• 

(1.3) = (1.2)+ (2.3) 

(1.4) 
(1.5) 
(1.2) 
(3.5) 

171,6 

128,6 

1~,9 

•• . . 6e3 noMepa!i>a JJMM6a •••• 
Cn. 4 tpe6a Ql<peHytH 33 18Qo 
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CrHpaa-14nau '----~--e-cr_o __ r~».e __ c_e _____ , _______________ r ___ P ___ e __ 6 ___ a ____________ __ 
·-- aana3H rpeiJJKa ,-

27 

28 

29 

31 

33 

34 

35 

36 
87 
i:9 

40 
41 

42 

43 

44 

45 
46 

31 Y en. 5 Ko11 Z yMecro 
(a)c H (a)k 

4. H 5. g 
12. g 
1. d 

<J>opMyna sa ~u 

HcnoA Here ¢opMyne 

Cn. 9 

35 2. g 
Cll. 13, yMecro az 

Cn. 14 
37 2. d 
88 10 g. 

40 10. d 

43 2. d 

f1pHMCJt68 npH AHy, 1. d 

10. g 
Y en. 15, Ko.o; X·oce 

Y CJI, 15, JICBO, H3MC~Y 
noqerKa 0 H +X 

47 HcnyuneHa je cnHKa 16 

49 

Y npHMCD61t, npH JlHy, 
l.g 

Cn. 17 
YMecro Ca -ra It Ca 
YMecro ; MepH».HjaHOM 

ra'IKe T1 

3. d n eso 
10. d ' 

ac Gk 

Orcrojalbe e McpH ce . • • • 

• • •• H3Met)y rparosa npojeuHpajyhHX ••••• 

•••• , reMneparype H ym6a oaHTihHKe. 

8 u~ 
Au --3 D Y m (y Metplnta) 

f .!lC je U yrH6 U8HTibHKC . . • • 

HyMepe TaqaKa, cnesa y.!lecuo cy: T1 (penep), 
T2, T3, T, H T5• Ko». T4 ocuoBHua je a2• HanpaMa 

crpaHI:I T3 T, je yrao ~3• 
•••• ra'!aKa 'IHja je ••.• 

(a)z 

Kpyr Kpo3 T1, Tz 1:1 T8 je Ks· 
Y TOM cnyqajy •••• 

0. 3a O.IlCihUB81bC )lCI..IHM81lHHX •• •• 

••.. = 0,003 359 6 cos3 cp -r1' = ...• 

•••• 0Hll8 Ce KO.D; Op.o;HH8T3 MOry .•.• 

CKI:IM nyreM ••• 

• • • . MO.llpOM m0 ('Ill. 5) Tj. 

+X 

-x:x 

parole/a f<ltfrt r. 

•••• ranreura Ba enKncoHJl .. •• 

Ca- Ya H Ca 

Mepn.llujanoM T84Ke Ta 
= 0,000 004 848 1 

s'a-:'b - .IlYlKHHa npojeKuHje . ••• 



46 

49 

50 

51 
53 

53 

54 

61 
64 

65 

66 

67 

69 

70 

71 

72 
73 

50 

51 

53 

54 

59 

62 

Mecro me ce 
uana3H rperuKa 

Cn. 18, neso, .H3Meljy 
o" +x 

Y cpe.nHHH rope 

llone JICCHO 

,Uecuo rope 

7. H 6. d 

1. g 
8. d 

Y rtJopMynu (5) 

16. d 

10. H 11. g 

14. g 
7. d 

4. d 

6 g 
7. g 

<PopMyna (2) 

13. d 

8. 7. d 

1. d 

1. g 
12. d 

9. d, ¢opMyna (12} 

7. d 
Y MaprHHany, rope 

2. g 
17 d 

Y ¢lopMynH (15) 

12. d 

<PopM. (2) 

3. g ¢opMyna (~) 

14. g 
Y ¢opMynH (6) 

Y 4JopMynH (12) 

T p e 6 a 

Ya.yb 

Ay=yb-Va 
a b wb, -wa 

1,3 
1,2 

•• •. y o.npei}HBafby pa3.1HKe .•. . 
I I . ~ 

303 

•••. BCJIIi'IHHe waH m0 Y3HM3JY ce •..• 

107 M 
tr=-6 ,fil•l2= . ... 

p 

.• .. HrrarHBHe, raKolje ce .... 

• ••. ,wro je yocranoM ••.• 

•••• 4JopMyne: 

.. . . -tg~ cp+9 IJ2) 

JlorapHTMH BCJIHqHHa (y1), (Yz) · · · · 

•• • • 3KO je lUHpHHa q> > 45° 02' 51", 93.. 
Nooo 

log--,;s= 
p 

•... = Xa +u+(a)- (e) 

•.•• aa apryMeHar Xm. 

••.. 3a apryMeHaT x m • 
. . . • =log(sa·b cos~)- .... 

••.• npH pa,JyHaH>y log sa·b no ..•• 

(PaqyHCKC •••• 

.... =k1 (ym·Ax)- .... 

•••. aprylreHar X m •: 

••• IUIAPKA 

•.•. H3 Ta6nHue XVII.; .• 
.•• . noMohy norapHraMCKIIX ra6nHua. 

M ~t 
JlorapHT3M BCJ!Il'IHRC, , , • 

Jogs' a ·b-

1 k o'~ .... +2 

.•.• 4JopMynH (62.14) .• ;. 

m 
log o = log A + 

cos _ 'P_ 
2 

k 
.... - - 2-.-;- r% ( .... 

a-



~04 

74 I 
75 

76 

77 

78 

79 

81 

82 

83 

84 
86 

87 

88 

89 
.90 

91 

92 
93 

.94 

66 

69 

Mecro r11e ce 
HaJI33H rpewKa 

20. d 

Y CJI. 20 

14. g 
Y MapnmaJiy 

12. g 
Y ¢opMYIH1 (4) 

13. d 

.5. 4. H 2. d yMeqo y 
JJ,ofhll nen» yrao . 

10 g 
17. <1 
7. d 

13. d 

12. ~ 

11. d 

10. d 

1, d 
5. g 

18. g 

9. d 

7. d 

5. d 
Y CJ!, 22 

3. g 
4. g 
5. g 

~- d 
17. d, y 6pojHreJby 

16. d ~ 

14. d • 

1. d 

Y ra6nmJ.H, Hcno.n 
.ocHosaa Mpe>Ka" 

4. d 
Y MaprJ-!Hany 

16. d 

9. d 

T p e 6 a 

log N,, y a»Ma n3 Ta6JIHUe IV, ...• 
p 

OpJU!Hara tal!Ke t tpe6a .[Ia 6y.ne 03Ha'leHa ca y n 

, • • . KOHClBHTHe BeiiH'!HHe .•.. 
.... . JKRU&~RJ 

... . x5 ?>5 cos (5' t +w5) 

-4 .... -Q9y 

2. 3a Tpaac<jlopMaUHjy •• . • 

y 

•.. , npr.Il3J!BK n03HTHB3H C+) .. 
••.. cnyllajeBHMa .•.• 

.... y t aj(Be caecKe • 

• • . . (reo.noni!T» nma BanJia). 

[3]+[4]+[6]+[7] [9] 
4 

r.ne cy [3], [4], [6] 11 [7] .... 

a [9] je 36Hp 

.... y crynuy 9 »3 LJHTafhB . ••• 

[10J+a0 • n= [9] 

[10]- 36Hp pe.nyKosaHHX cpe.n»Ha y 10 crynuy. 
) Y 13. cr y nuy .... 

[3] +[4] + [6]+[7] [9} 
2 

[5J+[h] = [9] 

[5]- [8] = [11]. 

Opasau QO- ]80°, O,II.HOCHO 900- ~70~, tpe6a lUI 
je Bept11K3JI3H, O!lHOCHO XOpH30HT3113H. 

[31+ [4] = [ 5] 

[8J-14J~FI 

[4)-[3[ = [7] 

.... = (I ,B)s - (1.3)n 

... ' + /(1.4)-(2.4)/. 1 + .. .. 
.... + J(l.s)-(2.s)/ . 1 

.... + /(2.s)-(3.s)/ .l 
.... nonpaaaKa .... 

M = 4'',5 ~ 
n 

•. .. 6HT!I Bt ha Oll : 

.... OPABAQA ODAIKAHMX RD rNPJ'~HDJ .. .. 

2. npeMa LJJ!, 24 (ctp. 11), .. .. 

.... = 
[(IT!)] -((a!) I 



Crpa-14naH I MeCTo r.l{e ce 
Ha · HaJJa3H rpewKa 

96 16. g 

97 8. g 

g'g 12. g 
·18. g 

99 15. g 

2. d 
100 71 10. g 

] 3. d 

101 8. g 

12. g, y Mecro (vZ)' 

102 Y en . 22 

103 72 8. g 

104 4. g 

106 Y cn •• ,28 yMeCTO cp 

107 Y CJI. 29 

108 73 9. g 
109 Y CJI. 30 

liO Y Mapnmany 

111 10. g, (j>opMyna (5}. y 
HMeHI!TeJby yMecro 

dx-ecosiz 
3. 11 2. d 

112 J1 (j>OpMyJIH (12) 

Y (j>OpMyJJH (14} 

113 Y MaprHHaJJy 
114 77 4. d 
115 .[(ecHa crpana (j>opMyne (2) 

5. d 

3. d . . 
118 y CJI. 37 
120 l. 11 2 g 

Ko;r ta'l. c) 11 d) 
ucnym reHI:l Mapnmanl:l 

T p e 6 a 

.... =(m)c(alh: 

, (al);+ ... 
(m}2 = - -~~ 

nz 

s - ,. 
..• . =d"=(m)'-(a)') 

k [(dk )~] - cyMa Kaa.upara . .•. 

.· .. t Gpoj . .. . 

• , •. 'f3'!I<.e - CT8Hfll(e. 

p. - cpe,11.lhe .•.. 

c) Pa'!yaajy ce • •.. 

(v2Y 
CTpaHa AP je ~ 

llpaaau C1l; B Ha P je bp 

ab =ap +t=aq -·(a2-1Jt) 
~ ~ ~~75° 

Yrao ~ ZsB je "'; cTpaHa sTn j e ds . 

Yrao KO.IL Z je u3 
Ko,11. y rJJoaa f3 je Ta'!Ka B 
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•. .. OTCTOjalha (:ratJKa 3 OB. '!JJ .) HJJH •.• . 

,[(yJKHHe crpana T0 Z, T1 Z 11 Tk Z 03Ha'!eHe 
cy npaBHJJHO ca d0, d1 H dk ; a HCTH npaBI.(H 

rpe6a .na 6y.ny 03Ha'leHM ca LZo, a1 11 Gk 

TPIIf. OliP. &POJ 4a 
.noJJa3H Hcno.u. .,llp11nor 34" 

dz - e cosiz 

.•• . O.ILY3HM31beM npaaua Ha ueHrap o.n 
npasua Ha t a'!KY Tk rj. 

. . k z 
lc = vc - vc 

v; = v: + (a)z 

TPKf, 05P. &P. 28 
... . yrnoa11 ~ I! y .. . . 

••. . =C. tga3· - c. tga, 
ja6yKe Hcno.n Kpcra .• . . 

••• • rpe6a H3MepHrH : 

Yr.ao npn A je wa 

•••• patJyHalbHMa ••.. 

JipHJJOr 38 
OIIAIIAHH II .llEIIIHHIITMBif" III'ABI(ll 

llponor 39 

CtiJEPHH EKCIIEC 
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Ctpa- 4nau 
ua 

122 

124, 

126 

127 

131 

132 

136 

137 

138 

139 

141 

145 

149 

155 

159 

159 

160 

163 

164 

87 

88 

88 

98 

107 

Mecto r.ne ce 
uana3H rpewKa 

Ko.n T3'1 e) HcnywteHH 
MaprHH3JIH 

Y tPopMynu (3) 

Y tPopMynaMa no.u. (1), 
yMeCto: =l800 +e" 

1. d 

Yen. 41 

KoA tPopMyna (4) <Pa;m 
MapmHan 

Cn. 43, .tecua 

Y cPOpMynH (1) npBH 
pe.n rnacH: 

10. g 
24. g 
29. g 
13 g 
IS. g 
6. d 

6. d 

I. g 
11. d 

2. d 

7. d 
Y py6pHUH 5 no.n.f 
~ " 8 " s 

Cn. 53 

3. g 
8. d 

Y M3prHRaJJy 

20, d, HcnyuiTeaa 
pe'leHHUa 

llpH llHY. 03H3K3 
Vlaua 

6. g 
Y $ OpMymi (12) 

1. H 2. d 

Y CJJ. 63 yMecto Xp-x0 

Y $OpMyJIH (16) 

T p e 6 a 

AAIITAMEHTII 
Dp&JIOI' 40 
p c~ slna slnp 

2 r~ sin (a+P) 

IBOO+e" 
OHHK HTJl.). 

. npasau AC je 1 
, CB je 9 

OpBJIOl' 44 

Y pasaoM tpoyrny o6ene~eue ctpaue HMajy 
osuaKe St' .11 S:' 

62-1 (1) - 6 3_ 1 (2)+64-3(3)- (A5_,+6._8)(4)+ .... 

• ••. CKIIUH Mpe~e, • . .• 

.•.. se3a He np11na.u.a •• .• 

• . • • .u.pyra satsopeHa reoMetpHjCKa $Hrypa ••.• 

. • .. cHcreM IABCDEF ca nonoM .•.. 

Bpucaua je ctpaua AB. 

. • . ue cMejy 611tH sehe o.u. : 

.••• jellH3'1HHe y onwreM ••.• 

.••. MpelKe 2. H HII~HX pC,110B3 •••• 

, ••. ce peAOM 6pojes11 nonpasaKa. 

[CS] = ...• 

.• •. noetaBJbeun cy •••• 

Y yr11y .li.CCHO He tpe6a I 
sl yNeCTO Sr1 

Bpoj j ellHa'IHHe IIr Hs py6pMKe l1 npenasn y 
py6pHKY 10 

AsuMyT ca A aa F je a.~ 
Yrao .;( FED je a, 

••• • nonpasKe u sa cso~e!be 

nonpasKe u ce ysMMajy Hs •. • • 
, •. • IIIIP£KQM8HIIX • ••• 

•••. H ynyTap!he npasue. OBHM He caMo lUTo ce 
yrrpowhaaa pa'lyHa!be, Hero ce ocen10 noae­
haaa H CHrypHOCT OJtpe~HBa!ba KOOpl\HHara 

t atJaKa. Me~ytHM, aKO .. .• 

[105] 

• ••• T3'lKf : Yo. Xo, 

YP = .Ytt +6x c1g &o 
. .•• ca npe.n3aaKoM • •• .•..• 

X 0 -Xp, a x 0- x 0 je Henotpe6ao 

Yo =Ya + 



16! 

166 

168 

Mecro r,!(e ce 
JI3JJa3H rpemKa 

Kon lj>opMyne (16) 
yMeClO (108.16) 

Y lj>opMynH (4) yMecro 

f [cp-\jr) 

Epoj 3a ¢OPMYJJY (11) 

l13H3Jl CJJ. 63 
lj>aJJH MaprHH3JI 

ITps11 pen !popMyne (24) 
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T p e 6 a 

(16) 

1 2 (cp- \jr) 

,ll0JI33H KO.!l Vb - Va = ct.+f3 

llpunor 7~ 

Yk =Ya+~Y!=Yb +~Y: 
169 I 09 3a pe.!l 5. 11 6. d 

170 

171 

172 

174 

175 

176 
177 

180 
181 

181 

182 

Ill 

111 

Ill 

112 

113 

113 

113 

183 116 

¢an11 6poj ¢opMyJJe 

Y ¢0pMyJJH (!), npBH pe.Q 

CraB IICnpe.!( cpopMyne {2) H aMeljy .llc¢HHHTHBHIIX .llHpeKJlHOHHX yrnosa 
v (cpa'lyHaTHX 113 .llC<IJHHHTHBHHX KOOP.llHH3T3 

,ll8TIIX Ta'laKa II Tp~JKCHC) II npH6JJIIJKHHX .llllpCK· 
UIIOHHX yrJJOBa n (cpa'lyHaTHX H3 .llC<IJHHHTHBHifX 

KOOpAHJ13T3 .ll3THX T3'laKa H npH6JJHJKHHX KOOp­
A11H3T3 r paJKeHe) nocrojH OJ1Hoc: 

Y ¢ opMyJJH (3) nt =arc tg Yl -Yo 
Xi- Xo 

I. g 

6. g 
10. g 

Y qJOpMyJJH (12) 

8. d 

5. d 

5. d 

I. d 

10. g 
<J>OpM. (6) npBH peA 

3a (jJOpMyJJc TIOJl a) {j>aJIH 
6pof 

3a ¢opMyne riO.!l b) ¢aJHI 
OpoJ 
22. g 

Ko.!l raq. 1. H 2. .panH 
MaprHHaJI 

Y (jlopMyJJH (7) y 
6pojHTCJbY 

HcnO.ll MaprHHana 

4. d 

Y cnyqajy npeceualha Haaa.a HJJH KOM6HHO· 
BBHOr •.•• 

• .. • npasaua (a. j eJJ.H. (110.6) 11 (110.7)), 

. ••. • .llaTHX'' ra'laKa H npasua •••• 

Tpe6a pe<r ,HJJH" npeMeCTHTH H3Mcl:Jy nes11x 11 
,D.CCHHX (jJOpMyna 

red a1 • S:z.. u 
•••. jc)J.H3'1HH3 II 36Hp083 .•. • 

a) Ha npse •••• 

( 82- ~: B1 ) L\y+ (Fa-~~ 81) =0 

••.• npo6e", npeMa Kojoj ••.. 

Y=Yo+~y 

(12) 

(13) 

.... , bi bi , a 1 Si , bi Si H ... . 

llpBJIOI' 76 
TPMr. O&P. &P. 10 

(MAWIIHOM) 

AYo· i 
llpnnor 75 

• , •. 38 H3paBHalbe KOOp.!lHH3Ta ... , 
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Ctpa-1 I Mecto r.11e ce I 4naH T p e 6 a 

--"-a~~---+----H_a_n_a_3H __ r~p_e_ru_K_a ____ ~--- -- --~~-----------------------------
185 

189 

190 

191 

192 

193 

194 

195 

197 

199 

200 

201 

202 

119 ' 
120 

120 

120 

<l>opMyne npH AHY RMajy 
· 6poj 

Y ¢opMyJIH (25) 

" 
(26) 

4. d 

Y MaprHHany YMCCTO 
DpHnor /4 

Y MaprHHaJIY 
Dpli spxy Ctpaue 

<jlaJJH Mapnman 

'23. g 

Y <jJOpMyJJH (5) 

,. .. (6) 
np~H peJl 

KoJI. tatJ. 10. ¢anH 
M3PrHHan 

18. g 

1. d . 

Y qJOpMyJlH (4) 

11. d 

i. g 
DopeJI. Ta''l 5 <jlallH 

MaprHHan · 

l.g 
Y <jJopMynH' (15) 

ll . . g 
. 18. g 

9. d KO.l\ ¢opMyne 33 
m ¢anH 6poj 

7. d 

~. d 
2. d 

3. d 

5. g 

:8. g 

Y ¢opMy naMa (7) 

(9) 

UI - v[- (<f>l ~ 18QO)~ VI 

UN =vN- t<PN± 1800)"" VN 

(u) 
tedui =UI - N+l = VI 

red UN=UN-~~l = VN 

.• . • Hil'lHHOM H3p3BH31b3 He 6H MOfJIO .•.• 

Tipunor 70 
[liP. 33) 

TP .... O&P, &P. 33 

••.• o.a oBHX npasaua nonpasaKa w~ tj. 

... . -(as± 1800)] 

- ~ b .... - u+ wa -<Ju 

TPIIf. O&P. &P. 33 

• ... H3 JlHpeKUHOHHX yrJIOBa v )lO.li3BalbeM 

. . .. a nonpasRe 3a .. • . 

= a1 .l.\x%+b1 .l.\y,+.c.zt+ f2· · 
... • TC>KHHa cnOJblher 11 yHytaplber. , •. 

3 ,O:eUHM3JIHa MeCTa 

TPMf. 06P. liP. 3~1 3A BMWE TA~AIA 

te npeMa TOMe : 

• • • , Oli.HOCHO Au + Oo 
.... (s . je.11. (121.10)) . 

(18) 

.... paqyHajyhH H npasue • . •. 

•• •• cBaKy .1\aty T3'1Ky); 

•••. ca KOjHx cy sprueua •• .• 

••.. ce ca.aa oJtpe~yje ,.6nHcKa" ••.. 

G G G • ••• • yrnOBHMa vK, vL , v M . , .. li.OA3JY •• •• 

.y je.llH31.!HHY (122.2) .... 

cpff =aK+O 

q>~=al.+O 



203 

203 
204 
205 

206 
207 

208 

209 
211 

212 

213 

214 

.220 

220 

223 

226 

124 

125 
126 

126 
127 

Mecro rD.e ce 
H3Jia3H rpernKa 

Y cjlOpMyJJH (8) y 6po-
HTe.lhy 33 SL j~ 3H3K + 

11 g 
16. g 
6. d 

8. g 
9. g 
10. g 
12. g 

13. g 
16. g 
10. g 
l. d 

5. d 

3. g 
7. g KOD. cjlopMyJle cjlanH 

I 6poj 

5 d 

4. g 
Y cpopMy naMa TIOJJ. (1 ), 

JJ.pym pe.11. : 
nocneD.H>M peJl 

2. d 

Y !jJopMynaMa no.11. (2) 
TIOCJieJJ.IhH pe.u. 

Ta'!. 4 1. d 

14. g 
Oope.11 !jJopMylla (3) 

cjlanli MapmHan 

Ko.Q cpopMyna (3) 

9. d; 6pHwe ce: 
( rneMa: llpHnor 82) 

CKp. 03Hal<a noD. pell. 
6p. 98, yMeCTO 1121 

Pe.11.. 6p. 119 
PeJJ.. 6p. 181 

PeD.. op. 42 6eJia UpKBa, 
cKpaheHa 03HaKa 

PeD.. 6p. 46, Hosa Baporn 
cKpaheHa 03naKa, 

PeJJ.. 6p 66, YpeHcosuli 

., ,, Myp. Cy6ora 
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Tpe6a 

• , K3.ll3 cy 0811 Op11jeRTHC3HH TIOMohy . • . 

•. • • , Kao H y cnyqajy y uyraplhHX .•. • 

OBaKBO H.3pasHaH>e • . . . 

1. Y 2. cry6au ..•• 

Y 4. cry6au •• .. 

. .. . , a y 6. cry6au .. .. 

Y 8. CTynuy 03Ha'laBa.,,. 

...• , a y 5. crynuy c< 03Hatiasa 

. •. . 36Hpa BHCHHCKHX p33JIHKa .. . . 

••• . H ymrcyjy ce y 7. cry6au 

Cpa'lyHara relKima snaKa ynHcyje. ce y 0 pMMeJJ.6H. 

. 3TICOJIJTHHX BHCHBa TIOJI33HHX T3'l3K3,. , .. 

· •... 6HTH cnyqaj caMo y ... . 

( t) 

•... BHCHHCKHX pa3JIHK3, 

•... CKHUa Mpe)!{e. 

.... + .. .. -~HB+h~)) 

.... + .. .. -(HK+h~)) 
HA, HB, . .. HK­

.... + .. .. - (HK +h~) =fn 

.. no nocrym<y o6jawn.eHOM y 'lJI. 89 
(ill eMa: llpHJIOr 82). 

r.n.e cy: 

YClOBHf JfAHA~HHE 

3a I nonHrOH: 
3a II 
3a III 

.••. o6jawlheH y 'ln. 89. 

1123 
KocoscKa M11rposHua * 
Jby6JbaHCl<H - OKOJIHUa 

H7 
+ + 
II 59 II 60 

I 387 ( 1;,2) 
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Crpa-
'-lnaH I 

H3 

227 

230 

232 
236 

238 

239 

210 

260 

267 

272 

272 

274 
271 
279 
281 

Mecro r.!le ce 
Hana3H rpew Ka 

Pe.!l. 6p. 71 

" 81 
fioJl H = 3,98, Csera m s 

OcMa py6pHKa OJl03ro 

lliecr3 ,. 

Cry6 33 HHCrpyMenar, 
rpehe noJbe OAOaro, 

He'IHTKO 

Cry6au 20 m, nocJie]llbe 
IIOJbe, He'lHTKO 

Ll,olbli JreBH yrao 

Jlecrse, noJl 9,34 m 

3arnaaJbe, npernotJJe.!liDH 
cry6au 

Ta6nHua C 3aspr1DH, 
aarnaslbe, npernocJJc;ut.lf 

cry 6au 
CmH<a aasp.t!ba, JlYlKHHa 

L spereHa ue•mtKa 

9 d 

l.d 

2. g 
Cn. 34 

T p e 6 a 

136 Posmuhe 
82 Xpau!lmna 

0,308 

JleHrepH 

flps11 seuau 

lx6,00x 0 0,20 
0,089 

32x0,55x 0 0,' 8 

CKeJJa 33 ocMarpa'le 

0,150 
12x0,05x0,05 
24x0, 1 oxo,os 

3anpeMHa r elKHHa 

lle6Jbi1Ha b y mj m 

L 
•• • . (CTpMH, 6p.II.OBHT!f npe.IlE'JlH); 

••.• , na TeK OHD.3 IIHp3MHJ13 33 

• • . npeM3 .llHMeH3HjaMa aeHaua . . .. 

KpajiDH Konall AecHo rpe6a 03H3'1HTH ca A 
(a. en. 31). 


