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AYTOPE,ri.YI<QHOHH TAXHMETPH CA HAMMER'OBHM
AHJArPAMOM1>

(Hacraaax)

5. Pa<iyHaH,e omcwoja,t,a u BUCUHCKUX POiJIIUKQ

y npeTXOJlHOM CTaBy npercraazsen je najnpocrnja cnysa] on
peljHBaH>a orcrojarsa H BHCHHCKe paanaxe, MeljyTHM, Ka)l a6or pa3HHX
npenpexa HHje MOryhe HynTOM i<pHBOM HaBH3HpaTH HYnTY Map1<y
na nersa, OHJla ce nasaaapa aexa npyra nonena na nersa - očasao
ueo MeTap HnH aecaaerap - Te ce OBO MOpa yaera y očaap K0l(
pasyaarsa orcrojarsa H BHCHHCKHX paanaxa. I<a1<0 y npaxca Mory
HacTynHTH pa3HH cnysajeaa, TO heMo HX osne H3nO}l{HTH.

O6ene}l{HMo ca (cn, 17) :
lo = 'lHTaH>e HynTOM KplfBOM nHHHjOM;
ld = 'lHTaH>e KplfBOM nHHl-fjOM aa OTCTOjaH>a;
Ih '--= l!lfTatt,e KpHBOM nHHHjOM aa BHCHHCKe paannxe ;
i = aacana HHCTpyMeHTa ;
H' = BHCHHcKa pasnaea ttaMeljy npexpera JlYP6HHoBor 1-f ral!Ke

Ha nerBl-f r.ite Hynra KpHBa nuttHja noralja neTBy;
H = sacaucea paanaxa H3Meljy cranaue H rasxe Koja ce

TaXHMeTpHwe ;
D = XOpl130HTanHO OTCTojaH>e OJl HHCTpyMeHTa OJl nerae.

1) Y npBOM Aeny tJ/JaH1<a cy ce norxpane cnysajue rpeunee, re ce
MOJJe 'IHTaOUH na HX acnpase. Ha CTp. 335 y 3 u 4 peay 03/I.O rpeča era-

b F
eurn F Mecro li· Hcro raxo na crpaaa 336 y 14 peay osro rpeča
b' p
F Mecio li'·
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Cn. 17

yfa CJI. 17 ce nenocpenao BH/1.H, na ce xopH3OHJl3JIHa OTCTO-
jaa.a H BHCHHCKe pa3JIHKe onpehyiy no OOWTHM jeJ).HallHHaMa;

D = KD (ld-10) ••• • • •

H = H' + i-(10+ 1,400) = Kw (Ih- 10) + (i-1,400).
Ilocečsa cJ1y4ajeBH KOJI. npaxraxae npaaeae :

J CJJYlfAJ: Kao uynma xpuea nunuja uocatja Hy11my MapKy sa
netaeu a i = 1,40 m.

Y OBOM cnysaly je lo = 0,000, Te he OHJJ.a 6HTH :
D = KD ld; H'=Kw Ih; H= ±- H'.

Ha npaxep sa ld =- 0,965, h = --1- 0,245 je:
D = 1 OOX0,965 = 96,5 m; H = H' = 20X0,245 = + 4,90 m.

2 CJJYLJAJ: !<o~ nyntaa «pusa nunuja uora&a 11y11my MapKy «a
netusu a i ~ 1,40.

Ilpewa jeAHallHHaMa aa /0 = 0,000 JJ.06wheMo:
D = KD ld; H' = Kw Ih; H0 = ± H' + (i - 1,40)
Ha npaaep aa acre nonarxe Kao y 1 CJ1y11ajy H sa i= l,54

6Hhe:
D = 96,5; H = + 4,90 + (1,54-1,40) = + 5,04 m.

3 CJJYLJAJ: Kao uyntaa «puea nunuja aocatia netaey ueuao
uyntue MapKe a i= 1,40 m.

3a osa] CJ1y11aj jeAHa11HHe mace:
D = KD (t« - /0); H = Kw (Ih - 10) -J0 = ± H'- /0
Ha npaaep aa /0=0,200; ld=l,315; li=-0,726 JJ.O-

6Hhe ce:
D = IOOX(l,315-0,200) = 111,5 m;
H = 20X{0,726-0,200)-0,200=- 10,52 - 0,20=- 10,72.
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4 CJJYlfA/: Kai) uyntua «pusa nuuuja uoratia netuey wmai}
nyntae 1110pKe a i ~ 1.40 m:

y OBOM cnysajy Ba>I<e nornyne je,nHaIJ11He . . . rj.:
D = Kn (l« - 10); H-= KH' (Ih - 10) - 10 + (i-1,4000) =

± H' - /0 + (i-1,4000).
3a 11cTe nonarxe Kao y 3 cnysajy 11 aa i = 1,30 m 611he :

D = 111,5 m; H = - 10,52-0,20+ (1,30-1,40) = - 10,82.

60

80

LD

90

;o

rn

11,a 611 ce y roplbl1M cnysajeaaaa H3-
6erno nonasaae speaaocra (i-1,40)
KOA pasyaarsa Bl1C11HCl<HX paanaxa no
CTOje nerae (cn, 18), Koje cy Ta1<0 KOH
crpyacane, na ce noneaena neo nerae
MO}l{e 11a.n0h11 111111 cnycrara, 1<a1<0 611
noserax nonene (nynra MapKa) 6110 na
BHCHHl1 ienuaxo] BHCHHW 11HCTpyMeHTa i.
Y TOM cnysajy je i - i= O Te 611 očpa
c~11 aa B11CHHC1<e paanaxe y cnyxajeeaxa
no.n 2) 11 4) rnac0n11:

y 2 cnysajy : H = -t H'
y 4 cnysajy : H = ± H' - /0•

MetJyrnM, a1<0 CMO np11MOpaHH na Bp

Wl1MO 'll1Talbe na nonen« JJeTBe ncnon
HYJJTe MapKe, oana he ce orcrojan.a 11

BHCHHCKe pa3JJl1Ke onpehasara na CJJe
nehaa Ha'IHH :
5 CJJYlfAJ: Rao nynma «pusa nunuja

uoratia netaey ncaoč nynuie 111.ap
se, a dpyte ćee «puse U3Had
nyntae »apice.

TTp11 OBOMe MopaMO pa3Jll1KOBaTH naa
cnyuaja, npexa TOMe xojy nersy npa
MelhyjeMo Tj . na J]ff OHY npercraarseay
y CJI. 15 KOA Koje ce HYJITa Map1<a ne
MO}l{e 11a,n11aaT11 un11 cnyurrara, a nonena
pacre on no,ntto}l{ja nerse Ka aynroj
Mi!pK11; 11Jil1 nersy npercraazseay y CJl.

18, KOA Koje ce MapKa MO)f{e noMepaT11
u KOA Koje no,nena paere on ttyJJTe .Map
Ke Ka no,nHomjy neTBe.

D/ a) cnyqaj Ka,n ce np11Melhyje nersa

R

r

C

i
Cn. 18 1<ao y cn. 15.
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Ha non.e cn, 19 naxo je yBHAeTH na ce orcesua sa orcroiaaa
H BHCHHCl<e pasnaxe HMajy y OBOM cnysajy OJ(pe~HBaTH no ienna
qm1aMa:

Orcesax aa orcroian.e = • 1d - lo + 1,400;
Orcesa« aa BHCHHC1<y paanaxy = Ih - 10 + 1,400.

Cn. 19

Ilpexa OBOMe 11MefieMO na je :
D = KD (ld+ 1,400-10),·
H'=KH'(L1i+ 1,400-10); H=+H'+i-/0

Ha npaaep aa ld = 0,327 ; Ih= + 0,692; /0 = 0,900 H

i= 1,32 6nhe:
D = lOOX(O,327+1,4OO-O,9OO) = 82,7 m.
H' = 2OX(O,692+1,400-0,900) == 23,84 m.
H = +23,84+ 1,32-0,90 = +24,26 m.

s) c11yqaj KaA ce npHMelhyje nema 1<ao y cn. 18.
OBAe ce paayxe na ce npe saraaa HMa BHCHHa HYJITe Map1<e

AOBeCTH na BHCHHY HHCTpyMeHTa i, Te he OHJ(a npexa CJI, 20 6HTH:

Cn. 20
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Orcesa« aa orcrojan.e : ld + /0 ;

Orcexa« aa ·BHCHHCKY paanaxy : Ih+ 10;
D = Kv (ld + !0); H' =Kw (Ih+ !0); H = + H' + 10•
Ha np11Mt>P aa l« = 0,451 ; Ih = + 0,328; /0 = 0,200 611he:
D = IOOXt0,457+0.200) = 65,7 m:
H' = 20X(0,328+0,2001 = + 10,56 m;
H = +i0,56f0,20 = + 10,76 m.

6 CJJYLfAJ: F<oa cy cea uutaatea ueeptuena «a uodenu netuee
ucaoo nyntue uopxe.

11 0B~e, Kao y npeTX0AH0M, HMaMo ABa cnysaja :
a) aa cnyqaj Kall ce npHMeH>yje neTBa Kao y cn. 15 611he

npeMa cn. 21:

Cn. 21

Orcesax aa orcrojaise : la - I ;
Orcesax aa BHCHHCKy paanaxy : Ih - 10;
D = Ko (ld - !0); H' = KH' t [h - !0); H=+ H'+ i=l«.
Ha npaaep aa ld = O,796 ; Ih = - 0,842; /0 = 0,300; i= 1,50

6uhe:
D - lOOX(0,796-0,300) = 49,6 m;
H'=20(0,842-0,300J =-10,86 m;
H= - 10,85+1,50-0,30=-9,65m.

B) aa cnyqaj Kal( ce np11MeH>yje neTBa Kao y cn. 18*) 6ehe
npeMa cn. 22 :

\•) Y oso] cnHUH je norpeurao oaaasea pasxax aa H'; rpeča na 6yAe
H8Me9y npeKpera AYP6HHOBOr H OTCe'IK3 Hynre Kpuae ~-
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Cn. 22
Orcesax sa orcrojarse : 10 - la ,·
Orcesax aa BHCHHCKY paannxy : 10 - Ih;
D = KD (/0- t«): H' = KH' (10-lh); H=+ H' + t..
Ha 11p11Mep „a 10 = 0,824; ld = 0,6, 2; Ih= - 0,536 61-1he:

D = (I00X0,824-:-0,612) = 21,2 m;
H'= 20X(0,824-0,536) = - 5,76 m;
H = - 5,76+0,824 = - 4,94 m.

6. HcuurnuBa,t,e u peKrnu<fJuKaquja Hammer-Fennel-oBor
rnaxuMernpa

3a npaxeny osor raxaaerpa rpeđa ra npeTXOAHO ucn11TaTH H
peKTH!pHKOBarn, 0,l(HOCH0 rpeđa na aanoaon.a cnenehe YCJIOBe :

1) Oce anxuoaounux nuoeua tupetia oa 6yoy yupasne «a
ocy anxuoaouny,

Hcnaraaarse osor ycnosa u peKn11p1-11<a1.v1ja sputa ce aa no
aHaTH HaqHH.

2) Jlu« čujarpaua y paBHU K0H'lGHUqe tapetia ča đyi}e y 
maKB0M uonozcaty, da xoncauuuaa ea otucmojatee đyiJe 100.

3a oso acnaraaaa,e c~, Kao u l<O/l 0611qttor raxaxerpa, OJ:(
ienae 06eJ1e}l(eHe rasse aa paBH0M u np116J111}({HO XOpl130HTaJIHOM
repeny O/IMepe. rasao orcrojarsa 0A 20, 40, 60, 80, 100 11 120 m
- na, rrourro ce uearpaure aacrpyMettar u AOBe1te oca anx11.l(a1t11Ha
y sepTHKaJIHH nonosca], nocrasn.a ce penox aeprakanua nersa u
osaraiy orcexna aa orcroiaa.a. J{a 611 ce OTKJI0H11na csaxa cyre
CTHja KO/.( q11Tali>a aa JieTB11 6oJbe je, na ce orcroiarsa OA HHCTpy
MeHTa A0 nerse ae OApeJJ.e npe tJ11Tali>a, aeh na ce nersa nocrasrsa
npH6Jil1}1{H0 na OBHM orcroiau.aaa na noT0M 11a ce 0Ba Ta4HO naMepe.
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J.13 A06Hjem1x BpeAHOCTH no jeAHallHHH (3) OAPeAe ce nojenaae
BpeAHOCTH Kn,, Kn. . . . a H3 OBHX cpeAtba BpeAHOCT KOHCTaHTe
aa orcrojaisa Kn. AKo A0611jetta apeAHOCT aa Kn H3HOCH 100, OHAa
je ycnos aaAOBOJbeH; y npoTHBHOM Mory sacrynara ABa cnysaia:

a) l<aA je Kn > 100. Y osox cnysajy rpeča ornycrara aa
sprue n, r1 H r5 ( cn. 9) H noxepara raj neo ueaa aaienso ca
C04HBJM L1 Ka očiexrasy, cee AOI< nm< AHjarpaMa ne aayaae y
paBHH xonsaaaue nonosca] na Kn 6yAe 100.

B) l<aJI je Kn < 100 OHAa rpeča noxepara osa] At!O uesa Ka
oxynapy.

Me~yTHM, ycnen noxepaisa COllHBa L2 sacrynahe aasecaa He
[acaocr nHKa AHjarpaMa, Te, P3All rora, npeAtbH AeO oxynapa aa
neurro Haaylrn y npacx cnysajy, a y p,pyroM aa seurro yayhH r].
noxepara Ka o6jeKTHBY, nourro ce nperxonao ornycre aaspra.a
01, 01 11 03, (cn. 9).

l<OJI ancrpyaeara crapa]e KOHCTpyKI.{llje (cn. 23) acnarasaae
H peKTaq>11Ka1.111je ce spuie na acroseraa Ha4HH - caao sa noxe-

e N---~- ~1
_ •• ~--··N

:l ~..--.~·, w) ,~~ 1a
it- - ei:· !~ ; ,,~,· t

. !!li ' • ,
'
'

, t::l ,,
.li<

..z.

I

1.:-- - 1

-----'-'-----== - -~r..;
v
Cn. 23

parse nena uesa h5 aaienao ca COllHBOM Č5 (BHAH cn, 26) rpeča OT
nyCTHTH aasprae h8 h9 h10 H h11 • A aa noxeparse npemser nena
oxynapa /1, paAH yKnalhafua nejacaocra m!Ka AHjarpaMa, rpeđa
ornycrara saspnse /11 /8 u /4•

l<aA mije Moryhe H3 Ma KOjHX paanora H3BeCTH OBy peKTH
!pHKaI.{Hjy, OHAa rpe6a cae IlOAaTKe aa OTCTojafba pallyHaTH ca
Ha~eHOM BpeAHOwhy aa I<OHCTaHTy Kn a aa BHCHHCI<e pa3nHI<e ca

KnKH=-.
5

"••·- I
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3) l1Bu1,1a upueue p, tapeoa oa je ynpaena na oopum» ocy
čyptiunoey,

3a acnnrasaae osor ycnosa rpeča HaBH3I-1parn [enay TatJKY
H nonaxo o6pTaTH AYP6UH OKO očprae oce, nocaarpajyha )I.a JIH
HSHQa npaaxe CTaJIHO noxpasa HaBU3H
pany rasxy. AKO TO ae 6H 6uo cnysa]
rpeča npaaay P2, 0/1,HOCHO neo ueaa y
Kojoj je osa npaaxa cxeurreaa, Mano
oKpeHyTu OKO onTHlJKe oce AYP6UHOSe.
Oso ce nocnoxe noxohy aaeprteesa
/14 H /15, Koju neicrsyiy aa nonymuQy
/11 (cn. ~4), nOWTO ce npeTXO)I.HO OT
nycre aaspra.a lu H /13•

Ha HCTH H3lJUH ce Bpwu acnarasaae
H peKTH<pUKaQuja KO/I, HHCTpyMeHTa y
CJI. 23. Cn. 24

4) Otiptana oca iJyp6UHOBa tupeča iJa 6yiJe yupaena na ocy
QJIXUiJaiJuHy.

Osa] ycnos je KO/I, OBOr TaXUMeTpa <pa6pHlJI<U 33)1.0BOJbeH, aJIH

KO/I, HHCTpyMeHTa (SU)I.U CJJ. 23) MO)l{e ce SpWHTH peI<TU<pHI<aQHja.
y OSOM cnysajy ce sa acnaraaarse nocrasa na xpahex OT

crojarsy saca« y CYA aone na 6u 6Ho MMpaH, na ce rnena na JIH
USUQa npnaxe noxnana aarersyra KOHaQ SHCKa. AKO HeMa oaor
noknanarsa ittatJu na asaua npaaxe HHje aepraxanaa OAHOCHO
ođprna oca nypčaaosa Huje ynpasaa sa ocy anxananaay - re
rpeđa ua)l.uhu unu cnycrara [enaa xpa] očprae oce noxohy aaspr
n,esa, Koju ce nanaae na je)I.HOM HOCatJy.

5) Busypua pasa«, Koja uponasu spos BepmUKQJIHY UBUl,IY
upusue, tapeča ća 6yiJe yupaBHa Ha ođpmHy ocy iJyp6uHoBy.

11 3a ucnurnsan,e osor ycnosa ttasu3upa ce jentta ratJKa HJIH

otJuTa orcetJaK Ha xopuaottrnnHo nocraBJbeHoj neTsu. 3aTHM ce
AYP6HH H3Sa)l,H H3 Jie)l{HllITa H o6pHe OKO csoje MexaHHlJKe oce
TaKO, )I.a ne>KHllITa npoMeHe CBoja MeCTa. AKO u y OSOM nOJIO>Kajy
HSUQa npH3Me noKJIOllH TalJKY HJIH HCTy UO,lleny Ha JieTSH - ycnos
je ucnyn,ett. Y npoTHSHOM orcrynafue npercraBJba )l.sory6y rpernKy
H aa noJIOSHHy OTCTynan,a ce noMepu OllTHlJKH QettTap o6jeKTHSHOr
COlJHSa (AaKJie, OB,lle ce He noMepa KOHlJaHHQa Kao KOA o6utJHOr
TaXHMeTpa). Oso 3H3lJU )I.a je o6jeKTUSHO COlJHBO HeWTO eKCQeH
TpUtJHO u aaro ra rpe6a OASHjan,eM HJIH aasejan,eM noMepHTH y
CBOM ne>KHWTy.

2
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6) Oca nuoese na iJypđuHy mpeca oa đyiJe uapanenna ca
susypou.

Kaxo je oane aa Jlyp61rny npocra m16ena, TO ce acnaraaaae
BpWH HHBenafbeM H8 cpenane H C xpaia na H3'lHH onacaa KOJl
o6HtJHOr TaXHMeTpa.

Kon HHCTPY MeHTa (cn. 23) nH6ena je pesepsaoaa H HCTIHTH
saae ce spura aa cneneha ttatJHH :

Ha npH6.'IH»<Ho 50 m orcrojaisa nocraaa ce sepraxanso nersa
H IlOWTO nosenexo Mexyp nH6emrn AO BpXyfbeli>a H3lipWHMO aa
neTBH lJHTafbe xopH30HTanHHM KOH~eM sa np. A (cn, 25). noTOM
ce H3B3/.\H AYPđHH na ne»<HWTll H npespae raxo, Jl3 načena AO~e
none aJI H /.\3 xpaiesa očprne OCOBHHe OCTaHy y HCTHM Jie)K0lllTl1Ma.

·.,,_············

Cn. 25

PaAH Tora ce cana .Mopa ozpenyra aJIXHAana aa 180° H nourro ce
J.\OBeAe xexyp nnđeJIHH AO spxyfbefba asapura tJHTafbe sa np. B.
11a osa ABa tJHTafha očpaayjexo cpena y u onyaMeMo 30 m/m.1)

') Oso 0AY8HMa11,e aa 30 m/m apma ce a6or rora nrro je xopaaoa
ranuu 1<0Hau HBAHrHyr aaaan očp'rae oce aa 30 m/m, 1<a1<0 je eeh paaaje
aaaoaceao.
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,j. HaljeMO Bpe/1.HOCT A+B - 30 m/m na MHKpOMeTapCKl1M aa-• 2
BpTH>eM· noxepaao 11.yp6HH, /J.OK aa neTBH ne lJHTaMO osy Bpel(HOCT.
Kaxo he OBHM nocrynxoa Mexyp nH6enHH OTCTynHTl1, rpeča ra
1<ope1n.{110HHM aasprtsea aa n116en11 noaecra AO apxytserea.

A1<0 cana nocraaaxo AYP6HH y npaočaraa nonoscai H noxohy
MHKPOMeTapcKor aaspra-a AOBeAeMo Mexyp nH6enutt AO apxyH>eH>a
- MopaMO na neTBH H3BpWHTH lJHTatt,e jenHaKO speAHOCTH

A+B+30 m/m T. j. paanaxa •rnTaH>a y ABa nononcaja AYP6irna
2

rpeča 11.a aauece 60 m/m. ,1\pyrnM pesaaa, <J11TaH>e A je [enaaxo :
A= B + 60 m/m a B = A - 60 mlm.

7) Llentaap «yntae «pune oujarpaMa mpe6a oa nescu y ocu
otiptune OCOBUHe ćJypđUHOBe, KGKO đu upu Kpernafby ćJyp6uHa y
BepmUKG/lHOM CMUCllY - nu« Hy/lme «pune yse« uospueao xopu-
30HU1G/IHU KOHa4 y tnassu teeroeor apecesa ca ueuuou upueue.

Ko11. osor 11cnHTHBatt,a Tpe6a ttarno o6pTaTH nyp6HH Ha BHwe
H na HH>Ke H rneaara 11.a nu nHK nynre KpHBe noxpasa yaex npecex
xopaaoaransor l<OHI~a ca HBH~OM npaaae. AKO ce npa TOM xperatsy
noiaaa paaaax ysex Here aenasaue - attaqH 11.a je 11.11jarpaM uea
TpHqaH H rpeča caao AOBeCTH AO IlOKpHBaH>a nynre xpaae ca
xopaaoaranaax 1<0H~eM. Oao ce nocrasce noaepaa.ex cosasa L2

noxohy aasprrseaa i1 H i1 na saure um1 na HH>Ke, npeaa TOMe Aa
~H je JIHK Hynre KPHBe HCDOA HnH H3HaA xopH30HTanHor l<OH~a.

Cn. 26
I<oA oaor HHCTpyMeHTa jaarsa ce orcryrrarse caxo ose spcre,

jep je qia6pH<JKH aarapaHTOBaH ~ettrpH<JKH nono)l{aj ,!lHjarpaMa, anH
l<OA APYrHX Kottcrpy1<~11ja (cn. 23) Mory ce nojaBHTH oTcTynaH>eM
~ 11.pyre apcTe H To:
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a) 3a cnyua] [enaaxor orcrynatsa, xao urro je rope peseno,
rpeča noxohy aaapnsesa iz H is noxepare C04HBO io sa BHWe IMH
sa HH)f(e.

B) A1<0 ce npa xperarsy AYPOHHa jaBJbajy crcrynaisa 118Me~y
HyJJTe 1<pHBe u xopaaonranaor 1<0HL{a na o6a xpaja jeJJ,Ha1<a ana
pa3JJH4HTa 0/J. orcrynarsa y cpeJJ,HHH, OHJJ,a 8Hal!H na jJ.HjarpaM HHje
uearpasaa ana rnasaa nonynpesaax JJ,HjarpaMa nponasa xpoa 06pTHY

ocy. Pa1111 Tora
rpeča najarpaa
Mano H3AHhH HJJH

cnycrara y sep
TH1<anHOM CMHCJlY
noaohy aasprae
sa /9 u /10 (cn.
27), nourro ce
npeTXOAHO omy
CTe aaBpTH,eBH /!s
H g9 (cn. 26!.

c) A1<0 je nax
npa xperarsy JlYP
OHHa orcrynaae
sa OOa xpaja ne
je)lH3 l<O, OHJJ,a ce
Mopa HaBpWHTH
6ollHO noxepaae

I

V
Cn. 27

hy aaaprrseaa !Ii H g3 (cn. 23).
8) Ilpu xopueoniaannoj susypu tupetia rnaenu nonyupeuuu«

čujarpaua ZZ1 (cn. 11) tJa 6ytJe septauxanan u oa ce teero» AUK
UOKJIGUQ ca UBUlJOM apuese.

Panaje CMO I<OJl onaca aarnacana JJ,a je rnaBHH nonynpesaax
očeneacea ca naa xpyxcaha P H P, H a1<0 uearpa osax 1<py)f(11ha. ~ne nanajy, nOA roptbHM ycncsaaa, na HBHL{Y npaaxe - rpeča HX
nosecra /J.O noxnanaisa noxohy saapnsa Di (cn, 9) 0,11.HoCHo KOJl
HHCTpyMeHTa (cn. 23) noxohy aaspnsa /5•

8) YH11BEP3AJIH11 HAMMER-FENNEL'OB
TEOAOJI11T-TAX11METAP

1) KpamaK ouuc UHcmpyMeHma (cn. 28)

n.11jarpaMa noMo-

Y AaJbeM ycaspwaeatt,y qinpMa Fennel H3 I<acena ]lana je Hosy
1<0Hcrpy1n.iujy osor TaxuMetpa, T. as. yHuBepaanHa meotJonum-
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tuaxuueaiap, KOjH HMa sepraxanna nHMOyC, l<OHqaHHQY ca TpH
xopaaoaranaa K0H(.\a sa 06HqHy raxaxerpaiy y jeJJ.HOj nonoaana
norsa BH/I.a, a y npyroj nonouaaa ce HaJJa3H y HCTOj paBHU nuK
AHjarpaMa. Ilpeaa T0Me, osa] UHCTpyMeHaT, Koju je y crsapa 1<0M-
61rnaq11ja 0611qHor n ayropenyxuaonor raxuxerpa, cnocođaa je aa
cnenehe onepauale :

aa MepeH>e xopH30H
TanHux yrnoaa y o6a
nonoxcaja nypčana, jep
ce osa] Mome očprara m,
OKO o6pTHe 0C0BHHe
Kao KOJI. 0611qttor Teo-
nonara ;

aa o6uqHy raxase
Tp11jy Kao ca TaXHMe
Tp0M ca TpH X0pH30H
TanHa KOHqa u sepru
KanH11M n11M6ycoM;

aa TaXHMerpHcaH>e
Hammer'oBHM J1,11jarpa
MOM Kao ca npeTXOAH0
onacanax ayropeayx
qnottuM TaXHMeTp0M.

00 peJJ. roprsax OC0-
OHHa KOJI. osor aucrpy
MeHra je K0HCTpyncaH
JJ.HjarpaM aa BHCHHCKe
yrnose A0 + 47°, A0K
je KOJI. npeTX0JJ.H0r TaXH
xerpa JJ.UjarpaM 6110 c.,. 28

-----,;
~---o,

K0HCTpyHCaH CaMCJ A0 + 30°. CeM Tora je aa 11,ujarpaMy, nopen
Kp11Be aa BHCHHCKe paanaxe ca K0HCTaHT0M KH = 20, K0HCTpy11caHa
jow H KpHBa aa BHCUHC1<e paanaxe ca l<0HCTaHT0M KH = 10 aa
BH3ype H3HaA HnH HCll0JI. xop1130HTa AO 14°.

Ilorpečao je OJJ.Max aarnacara JJ.a osa] ran raxaxerpa 11Ma
P,Be saaype :

[enua, Koja cny>1<H aa 0611qaH raxaxerap, nponasa xpos npecex
cpemser xopaaouranaor 11 aeprasanaor K0Hqa u onrasxor uenrpa
06je1<THBHOr C0'lHBa j
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npyra B,13y pa, Koja cny>KH aa ayropenysuaoua raxaxerap,
nponaan xpos npecex HYJJTe KpHBe (o/lHOCHO ropiser xopusourannor
KOHUa) ca HBHUOM np113Me H orrrasxor uenrpa 06je1<Tl1BHOr cosasa.

OBe ABe snaype saxnanajy Meljyco6m1 napanaxra-ma yrao
0/l 17'.

Kon OBOr HHCTpyMeHTa je npesaa« xopaaonranaor JIHM6yca
13 cm 11 HOHHjyCHH nonarax 30", a npesuax BepTHI<aJJHOr JJHM6yca,
11 cm ca HOHHjyCHHM noAaTKOM 0/l l '. )lyp6HH je aaanaxrnsaa 11
HMa OTBOP 36 m/m a yaebarse je 24 nyra. Ha xop11aoaTaJJHOM
n11M6ycy nopen nesor H necnor aoaaiyca nocro]a jow jeAaH rpeha
ca npejnse crpaue, xoja cnym11 caxo aa qnratt,e yrnosa raxawerpn
ca1111x rasaxa.

2) HcuumuBalbe u peKmu(jJuKa4uja

Oaai HHCTpyMeHar he 6HTH ocnocočzses aa npaxeay, nourro
ce npeTXO/lHO acnarajy H 33/lOBOJbe CBH yCJJOBH H TO npso aa
o6nqaH TaXHMeTap, a. nOTOM aa ayTopeAYKUHOHH T3XHMeTap. Hcna
raaarse ycnosa u peKTmf>11Kau11ja aa o6eqaH raxaxerap Bpw11 ce
na HCTOBeTaH HaqHH, H3JIO>KeH panaje C TOM paaJJHKOM, WTO ce
KOA yrnosa „Bnaypa Tpe6a na 6yAe ynpasna na očpray ocy AYP-
6HHOBy" ae MO>Ke noxepara KOHqaHH[{a sa eJJHMl1HHCalbe KOJll1Ma
U110He rpeurxe, seh ce noxepa onTH4KH nearap o6jeKTHBHor cosaaa,
To ce nocrance O/lBHjatt,eM 11n11 aaB11jatt,eM paaa ca o6jeKTH8HHM
coq11B0M y CBOM JJe>KHWTY, 110WTO ce npeTXO/lHO ornycre ABa aa
sprrsa m1 11 mz, Koj11 ce nanaae ca crpaae (cn, 28). Ha osaj ttaq11H
cc noxepa uettrap o6jeI<THBHor coq11Ba npeMa oTcrynatt,y B11aype.

nowro ce roptt,11 ycnoBH 11cn11rajy 11 aaAOBOJbe rpe6a aa rax11-
Merp11calbe AHjarpaMOM 11cn11rarn jow 11 cneAehe ycnoBe:

I) lluK iJujarpaMa y paBHU KOH11.aHu4e mpe6a i}a ce Ha/laau
y uiaKBOM uoJ10:J1Cajy i}a KOHcmaHma oa omcmojan,a 6yae
Kv=IOO.

OBaj ce yCJJOB HCnHTyje Ha HCTH uaqHH Kao WTO je HaBeAeHO
aa npeTXO/lHH TaXHMeTap Ha CTp. 13 nOA 2).

KaA YCJJ0B HHje aaJ{OBOJbeH Tpe6a Aeo oKynapHe ueBH ca co
qffBOM L2 noMepaTH, ornywrajyh11 npeTXO/lHO aaBprtt,e r1 11 ,2, y
npaBUY o6jeI<THBa HJJH oKynapa nprMa ToMe Aa JJH je Kv ~ I 00.
3arwM, Aa 611 ce rrocrnrna jacttoha JJHKa AHjarpaMa rpe6a noMeparu
npe/llhH Aeo oI<ynaptte ueB11, nowro ce ornycTe aaBpTlbl1 01, 01 11 03•

2) l1Bu4a upuiJMe mpe6a iJa je yupaBHa Ha o6pmHy ocy
iJyp6UHOBy.
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11 osa] ce ycJIOB acnaryie na tta'IHH nasenen aa crp. 15 nOA 3),
a aa peKTHqJ111<aQHjy cny}l(e saapra-a /1 H /2 (cn. 28).

3) Lleumap uyntue spuse čujarpaua mpetia ča nescu y ocu
06pm11.e ocoeuue oyp6uHoBe, KOKO 6u «pematey oyp6u11.a y septuu
KGJIHOM CMUCllY - J/UK HYJ/Ule KpUBe yee« UOKpUBQO upočyocene
ropteec xopueontaannor KOHqa y neroeo« apecexy ca ueuuou
upusue.

Hcnaraeaise je HAeHTH'IHO ca H3JIO}l(eHHM aa CTp. 17 nOA 7),
aJIH ce MO}l(e nojasara caxo orcrynaae H3JIO}l(eTO nOA a), jep je
qia6pl1'11<H aarapauroaaa QeHTpH'll<H OOJIO}l(aj AHjarpaMa. Y CJiy'lajy
nojase orcrynatsa OOA a) Tpe6a H8AHhH HJIH cnyCTHTH CO'IHBO L1 
noxohy aaspra.a i, (cn. 28), ca Kora rpeča npeTXOAHO CKHHYTH
aawTHTHY xanauy,

4) Ilpu XOpUBOHWQJ/HOi sueypu iapetia l'JIQBH.U uonyupeunu«
oujarpaua oa 6yiJe maKolje septauxanan u oa ce uoxnaua ca
UBU'40M apusue.

3a OBO HCOHTHBalbe rpeča npeTXOAHO AOBeCTH aaaypy (aa
ayTopeAYl<QHOHH TaXHMeTap) y xopH30HTaJiaH OOJIO}l(aj - WTO he
ce nOCTHHH ncaepaaex AYP6HHa, AOK ce na npBOM aoaajycy BepTH
KaJIHOr JIHM6yca ae 6yAe 'IHTano 89° 43', KaI<o je TO paaaie Harna
ureno. PaayMJbHBO je, A3 y OBOM cnysajy Mexyp JIH6ene aa AYP6HHY
sebe spxynara.

AoBoljelbe rnaaaor nonynpeuaaxa, očenenreuor ca ABa KPY}l(Hha
H ypeaaaaa upraxa, y acnpasan OOJIO}l(aj BpWH ce noxohy aaspr
H>eBa F5 H i, H TO : axo nonynpesnax HHje BepTHKaJiaH, rpeča Aej
CTBOBaTH aaaprtsex F5, OOWTO ce npeTXOAHO ca !hera CKHHe
saurraraa Kana H ornycra MaJIH aasprau, C roprse CTpatte, KOjH
cny}l(H aa npH'IBpwhHBalhe aaBpTlha F5• 3a AOBoljelbe naK AO no
KJianalha nonynpe'IHH1<a ca HBHQOM npHaMe cny}l(H aaapTalh i2, ca
Kora Tal<O~e Tpe6a npeTX0/1.HO CKHHYTH aawTHTHY KanHQy.

C) YH11BEP3AJIHI1 HAMMER-BREITHAUPT'OB
TEOAOJil1T-TAX11METAP

1) KpawaK ouuc u11.cmpyMe1tma (cll. 29)

<f>npMa Breithaupt y I<aceny KOHCTpy11cana je tternTo paHnje
oBaj yHHBepaanHH TaXHMeTap OA Hammer-Fennel'oaor HHCTpyMeHTa
H y cyrnTHHH cy jeAHaKH, CaMO ce paaJIHKyjy y KOHCTpyKQHjH no
jeAHHHX Aenosa. AajarpaM je KOA oaor TaXHMeTpa KOHCTpyHcaH
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Cn. 29

caxo aa yrnose HaHaJl 11 acrron
XOpH30HTa AO + 30°, a nopen KpH
BHHe aa BHCHHCKe paanaxe ca
KOHCTaHTOM 20 KOHCTpy11caHa je
H Kp11BHHa ca KOHCTaHTOM 50
( cn .. 30), Koja cnym11 aa ol(peljH
aaa,e BHCHHCI<HX paanaxa ynarse
HHjHX Ta1Ja1<a 11n11 aa CTpMOM
repeny,

lfarathe na nersa H nocrynax
paaa je HCTlf Kao KOJl npeTXOJl,HO
onacaaax ascrpyaenara.

Kon osor raxaxerpa je AYPDHH
ra1<olje attanaKTHIJaH H HMa OTBOP
OA 34 m/m, a ysehan.e je 25 nyra.
Xopaaonranaa JIHM6yc je rrpes
HH1<a OJ), I 3 cm ca DOAeJIOM OJl
10', a HOH11jyctt11 nonarax je 30"
11n11 20". Bepraxanna JIHM6yc,
npe1JHH1<a OJ.I. I I cm, HMa nepa
qiepujcKy noneny ; nonena aa JIHM-
6ycy je OJ), 20' a HOHHjyCHH no
JJ,aTaK OJ), 30".

c.~. 30

2) Ucuumuealbe u peKmuif,uKaquja

l-1 aa oaa] HttcrpyMettar ea>I<H npasano JJ.a nperxonao rpeča
HCnHTaTH H aaJJ,OBOJbHTH cee ycnose aao6HIJ3H raxaaerap. HanOMH
lbeMO, JJ,a ce noxepaae saaype ae apura noxepaaea 06je1<THBttor
COIJHBa OJlHOCHO tberoeor OOTHIJKOr QeHrpa Kao KOJI, YHHBep3aJIHOf
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Hammer-Fennef'osor TaXHMeTpa, seh ce noxepa xoaxaaaua ca aaa
xopaaoaranaa xopexuaoaa sasprn.a, 1<0jH cy cnorsa saurrahena
je,D.HHM MeTanHHM npcreaox H !<OjH rpeča npe ynorpeče 0Tr<n0HHTH.

Ko.a. osor TaXHMeTpa xao 11 r<0A nperxonnor, yrao H3Mel)y
BH3ype o6H'lHOr TaXHMeTpa H BH3ype ayrope,a.yr<LtH0H0r raXHMeTpa
H3H0CH 17', rako na je aasypa aa .n1-1jarpaM xopaaoaranaa r<an ce
na BepTHr<anH0M nHM6ycy 'lHTa 89° 43' (y TOM cnysaly Mexyp na-
6ene na ,a.yp6HHY se spxyaa).

Ilourro cy CBH npeTX0)lHR ycnosa aa o6H'laH TaXRMeTap 1-1cn1-1-
TaHR 1-1 aanoeon.eua, rpeča aa ,a.1-1jarpaM aanoaorsara jow H cnenehe
ycnose :

1) Jlu« ćujarpaua y paEJHU «ousanuue tapetia oa 6yae y
maKBOM UOllO'JICOjy, 00 KOHCmaHma iJQ omcmojatea UiJHOCU 100.

vlcnHTHBathe ce apum na HCTH panaje onacan Ha'lHH 1-1 axo
ycnoa HRje aanosorsea, per<rnqi1,11<att11ia ce apura na cneneba Hatt11H:

Tpeča npao CKRHyrn nnosy ( I 08), xoja ce Hana311 c roprse
crpaue ,a.yp61rna 11 aaurrahyje aasprrse aa osy per<rnqrnr<att1-1jy
(cn, 31 ). 3arnM ce ornycra aaeprau- (120), r<ojH npasapurhyje neo
L(eBH ca C0'll-180.1\\ (86) 11 0BY noxeparn y npaauy o6jeKTHBa HnH
oxynapa, Jl0I< y paBHH xousauaue
se A06HjeMO raxey BenH'lHHY naxa
JlHjarpaMa, koja onrosapa 1<0H
CTaHTH I 00. 1{31<0 ycnen oaor no
Mepatba cottHBa (86) ttacryna 11a
secHa ttejacH0CT n1-1r<a ,a.ujarpaMa
T. j. nor<sapeHa je owrp1rna nur<a
JlHjarpaMa npeMa HBHLtH npHaMe,
TO Tpe6a Ca)la Mano H3ByhH HnH Cn, 31
ysyh11 npe)lthH .a.eo oKynapa ca C0'lllB0M (85), nowTo ce npeTX0AH0
OTnyCTtf 3aBpTali> (121).

2) /1euqa upuaMe mpe6a aa je yupaBHa Ha ođpmHy ocy
iJyp6UH0By. 

Osa ynpaBHOCT je qia6pn'l1<11 aarapaHToBaHa, anu, paayMe ce,
Tpe6a TO nposepHTII Ha Ha'lHH onncaH K0A npeTX0AHHX TaXHMeTapa.

3) ll,eHmap Hy11me KpuBe aujarpaMa mpe6a oa Aexu y ocu
o6pmHe ocoBr.me oyp6UHOBe, KOKO 6u AUK HYllUie KpUBe, upu Kpe
man,y aypđuHa y BepmuKO/lHOM CMUCAV, yBeK UOKpUBQO maitKy
y Kojoj upooyxeH ropn,u xopu30Hma11Hu KOHaq ceite ueuqy upuaMe,

Ar<o oeaj yc11os, ucnnTyjyhn ra Ha on11caH Ha'lHH, HHje aa.a.o
B0JbeH, OH,D.3 Mory HacrynHTH TPH BpCTe 0TCTynatha Kao l<0A cra
puje 1<0Hcrpyr<LtHje Hammer-Fennel'oaor TaxuMeTpa H TO:
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a) l<aA npa xperaisy AYPOHHa y Beprni<anHOM CMl1Cny HyJITa
xpaaa ne noxpasa nponyxceae ropiser xopaaoaranaor xonua, ana
je ro orcrynan,e y cBaKoM nononcajy Ayp61rna ysex Here Be.r.111rntte,
OHAa 3Haq11 na je AHjarpaM AOOPO 1.1eHTpHCaH, CaMO rpeča 113A11hH
11nH cnycrara nHJ< AHjarpaMa npewa orctynaa.y. OBO ce nOCTH}l(e
nonaaaaex HnH cnyurrarsea paaosa ( 106) 11 ( 107) y[1<oj11Ma cy
cxeurreua cosusa (85) H (86), xoja npeaoce nH1< AHjarpaMa y paaaa
1<0HqaHHJ..1e, nourro ce nperxonuo ornycre aasprlhH ( I 40), ( I 41 ),
(142) 11 (143) (cn. 32).

Cn. 32

Cn.33

b) A1<0 ce'J npa
xperarsy AYPOHHa'.ia
srsajy ieAHaJ<a OT
crynarsa na o6a xpa
ja aynre kpase, ana
paannsara OA OTCTy
narsa y CPCAHHH, OH
na attaq11 na AHjarpaM
HHje 1.1eHTpHCaH H

rpe6a no Me pa T H
y Beprn1<a1<HOM CMH
cny pax (63) y 1<0Me
ne}l(H JlHjarpaM (cn.
32 ).PaAH Tora rpeča
npeTXOAHO ornycra
TH CBe aaspnse ( 144),
c1<11HyTH no1<nona~
(134) (cn. 33) u
noxohy aaspraeaa
(130), (131), (132)
u (133) cnyCTHTH
une nonaha 11.11jarpaM
npexa orcrynarsy.
JeAHH OA OBHX aa
BpTH,CBa cny>Ke sa
cnyurratse a APYrH
aa nonaaan,e AHia
rpaaa, Te ysex rpe-
6a ieAHe HaBujaru a
npyre OABHjarH [en
nonpexeao.
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3a xoarpony na je osaj ycnos 11cnyH>eH rpeča xperaisea AYP-
6HHa y uepraxannoa CMHCny /lOBeCTH npso jenay 1<pajlhy TalJI<Y
nynre xpase, a aaTHM APYfY 1<pajtby rasxy AO noxnanau.a ca 11BH
u,0M np113Me H o6a nyra H3BpWHTH lJHTalbe sa BepTH1<anHOl')\ nHM

Ciycy. AI<o yrao H3Me~y osa ABa nonoxcaia H3HOCH 60° (Mo>«e 6HTH
pasnaxe 2'-3'), OHAa aua<tH na je pe1<nHpH1<au,1tja npaBHJJHo aasp
uieua ; y npOTl18HOM, rpeča pe1<TIHpH1<au,11jy noHOBHTH.

c) A1<0 ce npa xperaisy AYP6HHa jaBJbajy paanasara OTCTY
narsa na xpajesaaa nynre 1<p11Be, osna rpeča n11jarpaM oxpenyra
01<0 tberoBe očprne rauxe ( 123), WTv ce nocrasce noxohy aaspr
lbeBa (136) H (137).

4) IIpu xopusontuannoj eusypu tupetia masnu uonyupeunu«
čujarpaua da 6yiJe eepmusanon u ća ce uosnaua ca usuuou
tipueue.

A1<0 To naje cnysai, rpeča AitjarpaM oxpesyra 01<0 očprne
OCOBHHe (44) noxohy aaapnseaa (138) H (139).

UPUCTOB U. MHPOCJIAB, reoaerap

O,ll.PE'BHBAlbE O,ll.CTOJAlbA „S" H3ME'BY CTAPHX H
HOBO TAXHMETPHCI<O CHHMJbEHHX ,ll.ETAJbHHX

TAlfAI<A
(Hacraaax)

Tasnocm oiJpe9uBan,a oiictuojasea S pa4.yHcKUM tiytaes:

Flpennocrauaao na cy 6Hne crape neran.ae Taq1<e 1 H 2 xao
H HOBe 11.eTaJbHe rasse 1' H 2' CHHMJbeHe jeAHHM Te HCTHM HHCTpy
MeHTOM.

TToAaU,H OA HHCTpyMeHTa:
vlttcTpyMettaT : ,,St1ss"

Ilonarax aa xopHaOHTaJIHOM m1M6ycy:
P=30''

Ilonarax na aeprn1<anttoM mtM6ycy :
P= 1' = 6011

l<OHCTaHTa K = 100
I,Japat:JyHaheMO 3a ropisa naseneaa 6pojHH npaxep, I<OJIHI<O H3HOCH
rpewI<a y Si-


