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Flonaroua Mpe>Ka 3ay3HMa spno aascao MeCTo y HH3Y r eo­
)1.eTCKHX pan o aa, jep cJJy}l{H 3a npenas o n CJJO}l{eHHX reoner -
CKHX pazio aa, H8HMe on rpaaary.nauaja, 1<a aajnpocrujax: Ka
CHHMa~bY neran.a. AJJH axo CMO pe1<J1H na je CHHMa1ne ne razsa
aajnpocraja reonercxa pan THMe HHje peseuo na je Taj pan,
Malhe 88>K3H. HarrpOTHB, OBO CHHM31he je. cspxa CBHX r eoper­
CKHX pauyuau.a H HH33 pa3J!HlJHTHX reoner cxax pa)I.083, xoja
cy ce H3BO)l,HJJH npe Tora. Te1< nocne CHHMalha .n.eTaJba aa.ao­
aorseu je jenaa neo 3a.n.aTK3 1<0 j11 ce no cra ansa r eoaerpy: )l,3TH
sepau nJJaH OH0f3, WTO ce H8Jl3311 H3 repeny. MeljyTHM THMe
jow sanaha reoaerpa naje acnyu.eua, jep OH MOp3 CTBOPHTH
T3J<88 TTJl3H, KOjH ne C8MO naje npH1<83 ouor a WTO je reoaer ap
H3 r epeny 33TeKao, aeh MO>Ke H Mopa 6HTH TTO)l,J!Ora 6y.L1.yh11M
reo.aercxae p3)1.0BHM3. 3a1<0HoM o 1<aT8CTPY 3eMJbHWT3 onpe­
ljett3 je rrpeUH3HO cspxa H UHJh npexepa H OCHHB31b3 1<8T8CTpa,
KOjH „CJIY}l{H 1<30 TlO.!I.JIOf3 33 npaaenuo onopeaasaa,e 3eMJbH·
WTa a HCTOBpeMeHO 38 H3p8.llY 6awTHHCKHX Kl-bHra". y I.JJI. 5
HCTOr 38l<OH8 38KOHO)l,388U aapehyje WT3 ce cse HM3 npeay-
3eTH n.!l.3 6H ce K8T3CT8pCKH npeaep K80 H CBH OCT3JIH jaBHH
npeuepa 3eMJbHWT8 MOrllH HCToapeMeHO ynorpečaj-a y CBHM
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ynp8BHHM H CY.ll.CKHM n0CJI0BHMa, «oja cy y Be3H C8 TepeH0M
o 3eMJbHWTeM", a 4/IaH 6 HCT0r 3&1<08 o apehyje urr o CBe
M0p8 JI.8 JI.8 reoaerap npevepo a. ,, 1<81<0 6H no.aaua npevepa
lM0rJJH )l3 CJJy)l{e o 38 cse TeXHH'lKe o npaupe ane UHJbeBe.·

Cae ose MttorocTpy1<e H caoxceue aa aahe reo aerctca pazi
M0)Ke .11.a 38.ll.0B0JbH 81{0 .11.a 1<80 eno] pe3yJJT8T I) nočpy, CT8-
6HJIH30B8HY na repeuy n0J1Hro11y Mpe)l{y, xo]a he cJJy)KHTH 3a
JI.8Jbe paaaajau,e ttyMepH4Irnx paaoaa, H 2) sepau nnau repeua.
Ose n ae craapu nonyn.yjy je nua .11.pyry. Flnan 6e3 no aar oue
Mpe)Ke (aanpaaep y «pajeaaaa ca rpacpH4KHM nope1<JJ0M nna­
uo aa, H3paryeHHM reo.11.eTCl<HM CT0JI0M 6e3 c·:-a6HJIH30B8HHX CT8-
a JIHWT8 38 CHHM81-be H 6e3 CT86HJIH3088HHX Merya) nper aapa
ce y no aar ano 3a tty>1<n.y, ne najyha ouy npeuasuocr H caryp­
tt0CT xojy 38XTeB8M0 4 smU reo.11.eTCK0f pana C8 A8H8Wl-bHM npe­
U.H3HHM HyMepH4I<HM MeT0.ll.8M8, xoje np11Mel-byjeMO y reo.11.e31:1jH.
P83BHja1ueM H CT86HJIH30881-beM IJ0Jll1f0He Mpe)Ke CTB8p8M0
J(0CT_vp na tcoja H8CJJ81-b8M0 .n.eTaJb; CTBapaM0 no a.nory 38 6y·
ziybe pa aoae 38 TexHH41<e 11 npaapenuc u11Jbese (nanpaaep 38
đ<OM8C8UHjy non.onpaapenuux 3eMJbHWT8, 38 pery nauaoue nJI8-
uo ae, 38 113p8.llY npojexara 3a rpa)lIuy >1<ene3tt11ua H T. n.):
CTB8p8MO ,,n0JJ83He T84Ke 38 H,'.l,eHTH(pH1<3UHjy, 38 Koje CMO
carypuu na H3Meryy o ne 11a nJiaay H one H8 r epeuy no cr oju
no r nyua nony napuocr. CBe oso očjaun-.aaa csy oay na)KlhY
scojy MOp8MO nocaernr a nOJIHfOHOj Mpe}l{H no seaum o.a pexo­
f'H0CUHp8l·b8 H p83BHj81-b8 H A0 1136opa MeTo.n.e 38 p84YH81-be
t<O0P.ll.Hll8T8.

Csa1<1-1 seha reo ner cxu pan 38.XTeaa noaar ouy Mpe)Ky,
ocJJ0Iuer1y tta .11.p>Kaur1y TpHattrynau11jy. AKO Ta1<se Tp1-1aIffyna­
u1-1je y 6JIH3HHH HeMaM0, reoMeTap MOpa caM JI.8 pa3BHja TPH·
f"OHOMeTpHjCKy Mpe)Ky. 3aKOII je n0CT8BH0 150 X8 K80 rpaHHUY
KOA Koje caa1<1-1 npeMep Mopa 611TH ocnoIbeH tta .n_p)Kaatty HJIH
6ap CJJ060.ll.HY TpHattryJ1au1-1jy, 8JJH 4eCT0 H KOA M8l-hHX 1(0M­
o;i,,;KC8, KO.li. KOjHX npeMep HHje 11 He Mapa 6HTH OCJJ0l·beH H8
rp11aury1rnuHjy, Hn8K p83BHj8MO CJI060.ll.HY nOJIHroHy Mpemy,
Y3HMajyh11 no~0JbHY nO/JHfOHr T84KY 38 no'-leTaK I{00PAHH8TH0r
cycraaa, _y K0JeM pa4_yH8M0 KO0p.ll.HH::tTe nOJJHf0HHX T848I<8.
Oso '-llfHHMO jep npe,ll.HOCT nOJJHf0He Mpe>Ke, Koja ce C8CTOjH
y anconynroj rnrypHOCTH penaT11BHor noJIO)l{Bja TaLJaI<a Mpeme,
ocTaje 11 KO.li. cno601t11e no;rnroHe Mpe>Ke neo1<p1-beHa.

Ko1t caa1<or aeher reo.n.ercKor pa1ta, rJJ.e HM8M0 MO)K.11.8
CTOTHHe 11 XHJb8JJ.e n0JIHrOHIIX T848K8 Mpe)Ke, HHje cseje.n,HO
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11<aKsy heMo MeToJiy .ynorpečn.aear a 3a pasynaise KOOPJlHHaTa
·fJOJJHrOHHX T848Ka. Pasynatse JIOrapHT8MCKHM Ta6JJHU8Ma HMa
<CBOjHX upeJlH@CTH H Matta: npe.AHOCT je y TOMe, Jl8 pasyuatse
MO>l<eMO BpWHTH OJ!:M8X aa repeuy, 6e3 HK8KBHX npyrax HHBe•

.cruuuja, a Matta je y TOMe, na je osa] H84HH pasyuan,a cnop .
. Yno rpečo« pa4JHCKHX M8WHHa pan ua pauyxaisy KoOpJlHHaTa
,OOJJHroHHX T848Ka HJle čpxce 6ap 33 50¼, a OCHM Tora M8WHH·
•CKH ce pan JJ8KWe KOHTpOJJHWe, aaje T8KO 38MOpaH 38 pasya­
J,IHjy, H HCKJbJtJyjy ce secre rpeunce Koje uacr ajy sčor norpe­
unio npenHC8HHX HJIH H3BalJeHHX 6pojesa H3 JIOrapHT8MCKHX
rač.naua (nonaan.aao Jl3 npernocraan.aao iJa4yttalhe en mase).

Paxyncxe M8WHHe ztanac cy TOJIHKO ycaapureae, Jl3 CMO y
-crersy peura sar a )J.OC-ra KOMflJJHKOBaHe npoč neue ne C3MO 6p30,
.aeh H 6e3 OHOr flCHXHlJKOf saaopa, KOjH o6H4HO npara BHWe­
C8THH nenpexuaaa pa a aa MaTeM3TH4KHM pa4JH8lhHMa. AJJH

,pa4JHCK8 M3WHH8 naje C8MO cpeTCTBO 33 .no6HjaH,e KOOpJlH·
1H8THHX pa3JJHK3 K80 npoayxra npHp0.11.HHX spe.n.HOCTH Sinus'a
,H Cosinus'a uar ača H .uy)l{Htte noaaroue crpaae y TpHrOHOM.
-očpacuy 6p. 19, rcaxo ce TO očasaaa paJlHTH 11 y sehHM reo­
.ueTCKHM (fapo·HMa, jep KO.U OBHX pat(JHCKHX onepauaja MaWHHY
38 pasynaise MO)l{e ca HCTHM ycnexoa H ca HCTHM ecpeKTOM JI.8
38MeHe 1<8KBe npernenue Ta6JJHUe 38 MHO)l{elbe, H xan 6HCMO

-ce orpaHHlJHJIH C8MO H8 MHO»<elhe M8WHHOM 38 pasyaan,e,
•CB8(<81(0 ae 0HCMO HCKOpHCTHJIH CBe MOrylrnoCTH Koje npy aca
•je.uatt caapexeaa Mo.nen pasyucxe MawHHe. J.lajyh11 onne jenaa
npaKTH48H nocryua« 38 ynorpečy patJyHCKHX M8WHH8 113 csoje

1reo.neTcKe npakce, KO)]. Kora ce M8KCHM8JIHO ackopnurhyje paa
pasyucxe M8illHHe 38 .n.06Hjalhe KOOPJlHH8Ta nOJIHfOHHX TatJaKa,
npaxaaaheao npBo llleMaTCKH caMy KOHCTPYKUHjy paqyttc1<Hx
Maw11Ha 11 ysewheMo TCpMHHonornjy, 1<0jy heMo Jl8Jbe ynoTpe­

,6JbasaTH y CBOjHM p83Jl8f8lhHM3,
Ko.u csaKe pai;iyttcKe Maw11He pa3JIHKyjeMo yttyTpaw1-1,11 .J.eo

.(MexaHHBaM., o KojeM tteheMo os.ne rosopHrn), MOTop, 1<0jH

.MO)Ke .n.a 3aMelhyje KO.li. MHOrHX MO.UeJJa H ca PY4HHM norOHOM,
H 881bCl(-H Jl,eo {BHJl·H -weMy Ha CJI. 1 H C-'IHKe 2, 3 H 4 Ha

,I<OjHMa 4ć np.HI<a3atte pa3He MOJleJie Maw11He „Madas" cpHpMe
Egli 113 U11pHxa). Oaaj nocJie.n:1-1,11 HMa nocTaBHH, OKpernjttH H
11po.AyKrn,11 g)8KTope ltJeno ca KOHTpOJJHHM npo3opHMa). 6poj

.nocrnsttor cpa1<To.pa nyra 6:poj oI<peTajttor cpaKTOpa ,Dajy 6poj
lI<OjH ce jaBJba y npo3op_y HJJH Ha T3CT8TYPH npoJlyl<THOf cpaK­
·.Topa. AKO pa11yHcKa M8WHHa HMa ype!Jaj 38 ayTOM8TCl(O MHO·
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)f{ett,e (BH)I.H CJI. 3 H 0smU 4), OH.ll.8 01<peTajHH cjJaKTOp HMa jour­
nocečny nonyry 3a craarsarse MaWHHe y nosper aaxo a urro­
je HaMewTeH nOCT8BHH cjJaKTOp H8 nOCT8BHOj T8CTaTypH H oxpe­
TajHH cjJa1<rnp na racrarypa 38 naxeurratse npyror rpaxropa.
Ilpocraa npHTHCKOM na oay nocečuy nonyry CTaBJb8MO Maw11tty
y noxper, Koja OH.ll.8 ayTOM8TCKH H36auyje peayarar MHO)l{e~ba•
aa racrarypa HJIH y npoaopy npcnykruor cjJa1<ropa. Caa rpa,
npoaopa, 0)1.HOCHO racrarype (nOCTaBHH, 01<peTajHH H nponyxrua)
HMajy čpacase, T. j. nonyre 3a čpacan.e nenorpečnax čpojesa.,
Koje yaex nparucxyjeao npe npeaasa na uo ay pasyucxy one­
pauajy. Flocečue nonyre „.u.eo6a-M1-10>1ce1be1

' onnocno „36paja1-be­
o,n6Hjatbe" aaxeurrajy ce npeaa TOMe xojy onepauajy HaMepa­
aaao na BpWHMO na M8WHHH. KottTpOJIHH npexnnas ca 03H8KOM·.
,,Stop"! CJIJ)KH 3a MOMeHT8HO xoueu.e M8WHHe 38 speae ayro-.
M8TCKe aeoče, a KOjHM ce CJIY)KHMO 81<0 je norpečao cnpevara.
aenorpečaa pan M8WHHe Ha H368UHBaH:>y cyBHWHHX .u.eUHMaJI-­
HHX 6pojesa. Ilonyre 3a no aax ue.ie racrarype na jeauo, o.a­
HOCHO na BHWe MeCTa CJiy)Ke 38 npeaeurran,e racrary pe no-­
CT8BHOf cjJaKTOp8, 81{0 BpWHMO MHO)Ketbe PYYHHM norOHOM,.
OllHOCHO 81<0 ce )KeJIH npoMeHHTH aexy uadipy oxperajuor­
cpaI<Topa, KOjH je peuaao norpeuruo nocraanseu, O)l.HOCHO·
npouea.eu. Kottrpontto 3BOHO .u.aje 3HaK jšUo BHwe HeMaMo MecTa1
y M8WHHH 38 H368UHB8tbe ttape)I.HHX .u.eUHM8JIHHX 6pojesa, 0.11.-­
HOCHO t 4 U­U npena'.ia O.li. fl03HTHBHHX Ha HeraTHBHe 6pojese. AKO
y npo.11.yKTHOM cjJaKTOpy HaMeCTHMO npe MHO)Ketba Hel<H 6poj
(peUHMO KOOP.ll.HHaTy notJeTHe Ta'l1<e nOJIHfOHOr ana1<a), a no-­
· žv H3BpWHMO MHO}l(etbe .11.sajy 6pojesa (peu11Mo sinus'a ttarn6a.
H .ll.Y)KHHe nOJIHfOHe CTpatte) 1<0je H8MeWT8MO Ha nocraBHOM,
H OKpeTajHOM cjJaKTOpHMa, OH)l.a napuHaJIHH npo.u.yKT OBHX cjJaK-­
Topa ayroMaTCKH ce np116paja KOOP.11.HHBTH no'leTHe Tcl'lKe ·
noJIHrottor BJiaKa H y npo3opy npo.11.y1<rttor cjJa1<Topa tteno­
cpe.u.tto 'lHT8MO l<OOp)l.HHary ttape.u.He T8'll(e nOJIHfOHOf BJ1a1<a,_
6e3 ,ii.a CMO pa'lyttaJIH H 6eJiemHJIH o.u.rosapajyhy 1<oop.11.Httarny
pa3JIHKY no'leTtte H npse Ta'l1<e noJIIffOHor sna1<a. nowro npH-­
po.u.tta speJl.HOCT sinus'a O)l.Hoctto cosinus'a ttar116a MO)l{e HMaTH,
3Ha1< + HJIH -, noJiyra „o.u.6Hjatt,e-36pajatt,e" ttaMewTa ce tta
OJ1.roaapajyhy crpatty, a OBHM je 6e3 .U.8Jbfuera o6e36eljetto .u.a
y o6a cJiyqaja Jl.8Jba pa'lyttcKa onepauHja 6yJ1.e y cseMy H)l.ett-·
THYHa 6e3 o63Hpa tta 3HaK sinus'a HJIH cosinus'a.

LI.a 6HCMO MexaHH3Hpam1 Koje paYyttathe npenopyyyje ce:
ysoljefue noce6ttor, ttewTo H3MeIbettor o6pacua 6p. 19 38 pa'ly--
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matse KOOPJJ.HH3Ta nOJIHfOHHX rasaxa MaWHHOM 33 pasyuan,e,
« KOjeM cy acnyurr eue pyčpaxe 3a pauyaarse KOOPJJ.HHaTHHX
pa3JIHKa H 3a KOHTpOJIHO pasynaise THX p33JIHKa, a y pyčpa­
J<aMa 8, 9, 11 H 12 JJ.OJJ.atta cy jow no naa xopH3OHaTHa perxa
.3a npHapeMeHe KOOpJJ.HHaTe o 3a nonpaa1<y, Ta1<0 .n.a JJ.eQJHHH­
THBHa KOOP.ll.HHaTa, xojy ynacyjeuo y onr o aaaajyhea JJ.OllieM
'I'peheM xopH3OHTHOM peTKY aarečapcxa npercraan,a sčpo]
npHapeMeHe 1<oop.n.0ttaTe o nonpaa1<e y npBHM H .n.pyrHM xopH-
3oHaTHHM peTUHMa. II.a 6HCMO cnpetJHJIH sačyny o 3aMeHy npa­
apexeue H .n.ecjJirnHTHBHe 1<oopJJ.HHaTe, oay nocnemsy acnacy­
jeMo upaeHOM THHTOM.

Flocrynno aspavyuaaajyha npaapeaeue 1<oopJJ.HHaTe noJIH­
fOHHX Ta1.Ja1<a arracyjeao on.Max csaxy y onr oaapajyhn r opn.a
.XOpH3OHaTHH pena« pyčpuxe 8 HJIH 9. HeH36e)l{HBe rpeunce
npoyspoxyjy pa3JIHKY H3Meljy npnapexene xoopnauare saapume
-rasxe nOJIHrOHOr anaxa, xojy CMO JJ.06HJIH patJyHafueM H }leq>H­
tHITHBHe KOOpJ1,1rnaTe, xojy CMO 6HJIH ynHC3JIH y očpasau jow
npe noserxa pa4JH31b3. ,LJ.eq>HHHTHBHe KOOP.ll.HHaTe MaH,e npa­
apeaeue 1<oop.11.11HaTe saapume Ta4I<e JJ,ajy .IIHHeaptto o acry­
-naise fy O.11.HOCHO Ix, Floturo 38 pavyuarse aeJIH4HHe q-1 H ep
norpečue cy npexa npaBHJIHHlJKHM očpacuaxa [Ay'] OJJ.HOCHO
ILlx'], cpauyaaeaao Te cyae xoop.aauarunx pa3JIHKa xao JJ.Hq>e­
peuuuje H3Meljy npaapevenax KOOP.ll.HHaTa aaspume T84Ke noJ111-
rOHOr saaxa 11 KOOP.D.HirnTa noverue T84He, a cpauy aaama .11.11cjJe­
penunje 11.eq>HHHTHBHHX KOOpJJ.HH3Ta aaapume 11 f1O4eTHe T843KH
HMaMo xonrpo ay nocanaunser pa.aa, nourro anrečapcxa pa3J1111<a
~pa4yttaTa H3Meljy pa3JIHJ<e JJ.eq>HHHTHBHHX ~a.n.aHHX) KOOp.11.H•
1HaTa saapurae H nouerue raxaxa noaarouor anaxa H pa3JIH1<e
.np11apeMett11x J<OOPJJ.HH3Ta aaepunre H .n.ecjJHHHTHBHHX (33)l.3HHX)
,«oOpJJ.HHaTa nouerue ra-nce, Mopa .aa je je aaaka 0.11.roaapajyheM
.JIHtteapttOM OJJ.CTyna1by. Anre6apc1rn rop1ba ce pe4ettHua H3pa­
..>1<aaa q>opMyJiaMa:

ye - y'e = fy š 
,(Lly) - [Lly'] = (ye - ya) - (y'e - ya) = fy ~

m 
~ 

xe - xe' = fx
[Llx] - ILlx'] = (xe - xa) - (xe' - xa) = fx

(1)

(2)

Y 18 py6p0u0 cpatiyHaaaMo ep, na a1<O je I ep I < 0,0003,
lBPWHMO pacno)J.eJiy JIHHeapttor O.11.cTynafua npeMa ropfuHM o6pac­
lllHMa y 3arnaa1<y py6p11Ka 8, 9 H 11, 12. Y TY capxy H3paqy-
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fy fx
H8B8MO [d], 011.HOCHO [d), a y onr-osapajyhea cpe11.fheM xopaso-

H8THOM peTKY npe,ll.BH~eHOM 38 nonpaaxe KOOP.ll.HH8Ta, r]. HC·
no.n. ynHC8HHX npHBpeMeHHX KOOP.ll.HH8Ta cpauy aaaaao nonpasxe •.
Ilourro uenoxynuo JIHtteaptto oacrynan,e H3HOCH fy, 0Jl.HOCtto,
r[ : o nOWTO noaeny Tor oncrynaa,a BpWHMO cpasaepao JJ..Y·
)KHHaMa nOJIHfOHHX crpaaa, · žvUžUlKl na CB8KY npaapeaeuy K00p­
Jl.HH8TY nonpaBJbaMo 3a

fy(d] • [d1 + d2 + · · + dn], onnocuo

fx[dj'· [d1 + d2 + · · · · · + dn),

rne je n = 1 3a npsy nonpasxy, n = 2 3a npyry ncnpaaxy r 

n = 3 3a rpehy nonpasxy H T . UžUU 3a npay, .u.pyry, rpehy 11T.n..
nonarone TaYKe snaxa 3a pasyuatse y csrepy o.a noserue no
aaapurae T84Ke nOJIHfOHOr aaaxa. Ko.a OBOr nocrynxa yč auas-

fy fx
WH y Maw11tty na nocraaaa <paKTOP (d], oauocao Tcfi, craan.a-

MO M8WHHY y noxper .ll.OK ua oxperajnoa <paKTOpy, O.ll.HOCHO­
y nposopy oxperajuor <paKTOpa ne J1.0611jeMo di, r]. npuy 11.y­
)KHHY nOJIHfOHe crpaae H3Me~y noxerne T8tJKe O0JIHfOHOf BJl3Ka
H npae nonnrone T8tJKe, a 6poj KOjH ce f UžU Tora jaursa y npo­
sopy nponyxrnor <paKTopa je nuax je nonpaaua onr o aapajyhe
npaapexene xoopnauare npae noao aaue T84Ke. He .n11pajyhH•
6pHC84 npoJJ.yKTH0f rparcropa, rne npeua TOMe o eraje HeAHP­
HJT8 Jl.OTH4tta nonpasxa (3a naui npaaep osa nonpaska 61-1,
61rna 3a oprtanary npae non aroue ravxe (:) 837 npsor npHJJO·

xceuor ttyMepH4KOr npuae pa - 0,03 Kao npoayxr [~] 11 d1.

llaKJie [d] X d1 = - 0,000224 ~< 134,87 =- - 0,03), 6p11we~10•

<paKyop 134,87 tta OKpeTajttoj T8CT8TJPH HJll-1 K0HTpOJJHOM npo-
3opy OKpeTajttor <paKTOpa, H nocne CT31:lJb8MO M8WHHY y no­
KpeT, KOjH 3aycT8BJb8MO TeK Ka)l.a ce y npo3opy OKpeTajHOf
cf>aKTopa nojaBH d2 = 155,t:>7. TTowTO je y npo3opy npoJJ.yKT·
HOr cpaKTOpa OCT8Jl8 npBa nonpaBK8 - 0,03, a napUB8JIHH npo-

sšUst x 6pojeBa 1i = - 0,000224, KOjH jow yseK CTOjH • H8 Tac­

T8TJPH nOCTUBHOf cpaKTOpa H JJ.Y)KHHe d2 uu 156,67, Kojy CMO•
406HJIH Ha npo3opy OKpeTajttor cpaKTOpa H3HOCH
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fy[d] X d2 = - 0,000224 X 155,67 = - 0,03,

cyMa, Koja ce ayTOMaTCKH nojaazsyje y nposopy
cpaKTOpa, H Koja je jenuaxa

fy[ctr X [d1 + d2] = - 0,000224 X [134,87 +
= - 0,03 + (- 0,03) = - 0,06

naje ttaM nonpa sxy npaapeaeue xoopnaaare npyre noz aroue
rasxe y anaxy (0 536), H acrrozr 1-1,ette npaapeaeae opnuaare
- 43 447,77 yuacyjeao TY .n.061rnetty nonpaaxy - 0,06. TaKO
ce aacraan.a nazse no nocnenrse rj. saspurae rasxe nonaroaor
anaxa, KO.D. Koje nonpaaxa npaspeaeae opnauare Mopa H3H0-
CHTH rasao JIHHeaptto O.D.CTyna1-1,e fy, nowro 3a 3aapwtty rasxy
nOJIHfOHOr BJiaKa nonpaaKa H3H0CH

(J1 [d1 + d2 + ... +ctn] = fy, jep 3a aaspumy ra-ncy

noaarouor anaxa [d1 + ct1+ ... + dn] = [d]. (3).
Osne npeaa TOMe ne HCKa3yjeMO KO)]. caaice n0JIHfOHe

rasxe o aroaapajyha zreo oacrynau.a npana aajyha xocpnauar­
noj pa3JIHUH noaeao» JIHHeapttor oncrynau,a, K80 WTO qHHHMO
KO)]. paxyuarsa KOOPJI.HHaTa nOJIHfOHHX rasaxa y očpacny 6p.
19 38 pasyaau.e KOOp.D.HHaTa norap11TaMCKHM ra6J1HU8M8 H ra-
8JIHU8M8 38 MHO>Ke~be, aeh KO)]. csaxe noJIHfOHe rasxe HCKa3y­
jexo y cpe.11.1-1,eM xopH30H8THOM perxy onro aapajyhy TOT8JIHY
cyMy nonpaaaica Koop.n,HHaTHHX pa3JIHKa f UžU noserxa noaaro­
nor anaxa no nare rasxe. Konauao aarečapcxa cačapaxo npa­
apexeue KOOp.11.HHaTe H o nro aapajybe nonpasxe, aočaaajyha ua
raj HaqHH .n.ecpHHHTHBHe KOOp)J.HHaTe nOJIHfOHHX rasaxa.

KOHTPOJIH0 pauy narse l<OOp.D.HHaTa apWHMO HCTO T8KO
paqyHCK0M M8WHHOM, CaM0 cana _nona3HM0f saapurae ranxe
noaarouor anaxa npeaa noqernoJ, npeMa roMe H y npo3opy
npo.n.yKrnor cpa1<Topa HaMewTaMo o.n.roaapajyhy .nary Koop.nH·
ttary 3aapwtte Taq1<e, a nonyry "o.n.611ja1-1,e - 36paja1-1,e" no­
cTaaJbaMo Ha o6parny onepauHjy, rj. a1<0 CM0 K0.D. paqy1-1a1-1,a
y npBOM CMepy HM8JIH 3H8K KO)]. sinus'a 0)J.H0CH0 cosinus'a Ha­
rn6a +, oa.n.e heMO HM8TH 3HaK - H o6paTHO, WTO je caca1rn
y CKJI8J(Y ca reopeTCKOM npoMeHOM, jep y 0B0M cnyqajy Harn6
ce je npoMe~mo 3a 180'. Y npo3opy npoityKrHor cpaKropa no­
jaaJbHaahe ce K0HTp0JIHe npHapeMeHe K00)J.HHaTe nOJIHfOHHX
raqaKa. Oao paqy1-1a1-1,e KOHTpontt11x npHapeMeHHX KOOP.ll.HHaTa
y o6pacuy 38 paqy1-1a1-1,e M8WHHOM 38Me1-1,y KOHTPOJIHO paqy-

a TOT8JIH8

npoityKTHOr

155,67] =
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tta1-1,e xoopnanarnax pa3J1111<a (Koje ce očasaaa spw11T11 noaohy
KnyTOSHX, I'ayconax 11Jll1 I<8KSl1X ztpyr ax H8p0411THX račnaua).
PaJ1.11 xourpo.ae q» oazre M0>KeM0 cpauyuaru - [Lly'] li - [11y]
q» A fy, 0JI.H0CH0 - [11x'], - [11x] H - fx. 38THM cpat:iyttasaMo
xo ae nonpasxe K0HTP0JIH11X np11speMeH11X K00P1J.11H8Ta, a 8JI·
r ečapcxa sčpoj K0HTp0JIH11X npaapewenax I<0op11.11HaTa li H0·
Bl1X nonpasaxa M0pa oner .118Tl-1 J1.eQJ11HIHl1SHe I<00plJ.11H8Te no­
Jil1r0HHX T8481<8 (s11..u.11 pyčpaxe 11 11 13 SJl81(8 6p. 3 r]. npnor
npanoacenor ttyMep1it:i1<or npanepa). Ylcr11lfeMo 011.Max llU 9 ce
npnapeaeue xoopaanare nonaronax r axaxa pavyaare y je,1.HOM
H npyrox csrepy paanaxyjy 38 11CTl1 H3H0C, HaHMe 38 H3H0C
onro aapajyher oncrynarsa no JJ.OTHlfttoj ocuo sa. Osa t:i11fuett11ua
,no3B0Jbasa llU 9 ce nozte.aa JIHtteapttor oncrynatsa y pyčpaxava
11 H 12 H30CTas11 (BHJJ.H pyčpaxe 11 11 12 npyror npanoscenor
ttyMepH4I<0r npaaepa), jep 81<0 CM0 JJ.06HJIH K0HTp0JIHHM očpa­
t:iyttaBa1beM y npyroa cMepy no se npnapeae ae xo opnnuare no­
J111rott11x rauaxa Koje ce cae 38 HCTH asaoc (3a J1Htte8ptto 0JJ.·
crynan.e no JJ.OTl14HOj OCOSHH11) pasaakyjy 0JJ. npaapexenax
K00PJJ.11HaT8 cpat:iyttaTHX y npsoM CMepy, M0)KeM0 TBPJJ.11Tl1 .n,8
1-1eMa rpeunce y pasysau.y, 0JJ.H0CH0 y npenacasau.y 1<oopJ1.11-
JI.HHara H3 nposopa npo ayxruor cpa1<ropa y r oprsa xopaao aarua
pe.aax pyčpaxa 8, 9 H 11, 13. Ilpeva rn:vie no aeay J111tteapttor
o.acrynan,a, 0J1.H0CH0 pasynarse nonpasaxa xoop aanara spw11M0
cavo je aaanyr, H TO y pyčpaxaaa 8 H 9, a 1<80 1<011rpo.118
nočpe no.aevre Mopa ttaM cny»rnrn .ll,socrpy1<0 pasynan,e caMHX
J11JHe8ptt11x cztcrynars a npeaa cpopMyJI8Ma (1) 11 (2) H yriope­
tjelhe .ll.0611settHX nonpasa1<a 1<oop.ll,HttaTa 3aspwtte n1lf1<e (tt8·
np11Mep 3a ~ 9 npsor rope cnoMettyTor ttyMep1141<or npHMep8
ose nonpas1<e cy - 0,12 H + 0,3) ca O.ll,rosapajyh11M J11rneap­
HHM 0J1.CTynaful1M8 fy = - 0,12 H fx = + 0,03, 1<oj11 ce MOpajy
noTnytto cnar8T11.

CrpeJIHUe Koje cy cMewrette y py6pH1<aMa 8, 9, 11 H 12
noTceh8jy tta CMep pallytta1-1,a, 1<0j11 O.ll.Jiyqyje I<a1<as 3H8K M0p8
I-IM8TH sinus, 0.ll,H0CH0 cosinus H8rH68, a .ll,8KJie H 1<81<8B n0JI0-
iKaj Mopa 3ay3ern nonyr3 3a .ll.06Hjafue napu11aJittor npoJ1.y1<r8
(036pajafhe - O.ll.6Hja1-be").

3a cnyt:i8j a1<0 cMo y py6p11u11 18 .ll.0611n11 .ll.8 je I ep I
> 0,0003 (S11.ll,li ..u.pyrn np11JI0>KeHH ttyMepH4I<li np11Mep), no.ll,eJJy
JJHHeapttor o..u.cryn31-1,a spw11Mo npeMa o6paCUliMa y .n;o1-1,eM .ll.eny
3arnas1<a py6pli1<8 8 11 9, 0JJ.H0CHO 11 H 12, a cse TO npeM8
aponHC8HHM 06pacu11Ma II UžUvž9 npaBHJIHHKa o 1<araCT8pCI<0M



199

npexepaaaa.y 33 pasyaaa,e BeJrntJHHa „e" H ..~'' y pyčpar..{H 18.
33 osaj caysa] I<OOP.U.HH3THe p33JIHKe y py6pHI<3M3 13 H 14,
xoje rpečauo C3MO 33 paxyaan,e BeJIHlJHHa .e" o „l:.", noča­
.B3MO H3 npHBpeMeHHX I<OOP.U.HH3Ta py6pHK3 8 o 9. HyMepHtJI<H
.npaaep panyuaa,a y rpar, o6pacuy 6p. 19 3a pasyuau.e Ma­
lllHHOM 3a caysaj 31<0 je I pD I > 0,0003 y3eJIH CMO H3 II UPUvž9 
.I<aT3CT3pCKor np3BHJIHHl{3 (BH.U.H CTp. 69 npaaepa npuno aceuor
.KaTacTapcKoM npaBHJIHHKY H ynyTcTay 3a pa.u. y Tp11r. o6p. 6p .
.19). H3 Taj H3tJHH yurrene.na CMO H3 KOJIHtJHHH npanora OBOM
,H3WeM paanararsv, a yjeauo OMoryhHJIH CMO nperaenuo yno­
.pehen.e cpasyuarax nOJIHfOHHX BJl3I<OB3 H3lJHHOM JIOr3pHT3M·
,CKHM Ta6JIHU3M3 HJIH MHO)l{efueM npHpO.U.HHX ape,n:HOCTH sinus'a
.H cosinus'a ca .u.y)lrnHOM nonarone crpane H pasyaaa-ea xoop­
..U.HH8THHX pa3JIHKa H 08.ZJ.e OnHC8HHM .U.HpeKTHHM patJyHal-beM
KOOp.U.HHaTa nOJIHfOHHX T8tJ81{8, jep 38 uiecr fO.U.HHa on CBOr
IlOCTHHI<a I<3T8CT8pCKH np8BHJIHHI{ nOCT80 je tteonX0.11.HHM npH­
,PYtJHHKOM CBaKOr r-eonercxor Ha,n:neWTBa, H Harnoj reoaercxoj
jaBHOCTH .11.0BOJbHO n03H8T,

3a cziy saj 8KO je I pD I > 0,0003 norrpaaxa npaapeaeue K0-
-opnanare cacroja u.u. TPH .nena, H TO 3a opzranary norrpaaxa
,0 = e. dn. sin Vn + ~- z. dn. cos Vn + g.n.0, a 3a aneuacy no­
rtpasxa a= e. dn. cos Vn - I:.. z. dn. sin Vn + g. n.a, rne noa
H3p83HMa „g. n.0" H „g. n.a" paayuenaao „.u.oc8.nawlhy nonpasxy
opnanare" H ncca.aaunsy noripaaxy ancuace", jep o osne y no­
npaaKy csaxe npaap e aeae xoo pztanare Mopajy yha ae caao
ornanajyha zteo ozt noueae JIHHeapttor o ncrynan,a H8 .U.8TY no­

..JIHroHy CTpatty f UPU npeTXOJI,He JI,OJI,8Te nOJIHfOHe TBIJKJI,, aeh 11

TOTBJIHa cyaa caax no canaura.ax no npaaaxa oa nouerne TBtJI<e
noaaroaor anaxa no zrare ra-nce. Hanp. 3a T8LJKY 0 408 npy­

.ror ttyMep11LJ1<or npHMep8 nonpasxa npaapeaeae opnauare H3HOCH
e. dn. sin Vn = - 0,06

l: U z. dn. cos Vn = + 0,01
g. n.0 = - 0,23

(a11.u.H nocaziaunsy nonpasxy opna­
H8Te 38 npeTXO.U.HY TBLJKY 0 407).

peKanHTJJI8UHj8 + 0,01
- 0,29

_y1<ynH8 nonpas-
,Ka Op,ll.HHaTe = - 0,28

TToCTyn8K je 811,ll.JbHB Ha npHJIO>KeHOM HyMepH11I<OM npH -
.Mepy.

Cneu118JIHH MOJI,eJI paqyHcKe M8llJHHe, T8K0388H3 .u.so-
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crpyxa pasy acxa M3WHH3 (BH.lJ.H CJIHKY 6p. 5) osio ryhyje joun
čpsce pasyuarse onae 0OHC3HHM H31JHH0M K00p.ll.HH3T3 fl0JIHfO-­
HHX T343Ka, jep ztaocrpyxe M3WHHe HMajy .1183 npoayxrua cfJaK­
ropa (3a naaeurran.e opnuuare 11 ancuace nouerue T34Ke no-·
JIHfOH0r BJI3Ka), naa 00CT3BH3 qJ3KTopa (33 npHp0.ll.HY apenuocr
sinus'a 11 cosinus'a) EE jenaa oxperajaa rpaxrop (3a .u.y}l{11tty no­
naroue crpaae). JlBOCTpyKa M3WHH3 aaie je.U.HHM MH0)f{elbeM
0.11.Max zrae npaapeaeue xoopnauare, a no cečue nonyre oxo­
ryhyjy aonaaaa.e 0.11.H0CH0 o ačajarse napu11aJIHHX nponyxara.
f UPU T0T3JJHe cyae, rcoja os.ae 3H31JH onro sapajyhy npaapexeuy
K00P.ll.HH3Ty. Iloaeaa naaeapnor- oacrynau,a H K0.ll. 11.B0CTpyKe·
M3WHHe BpWH ce na rope 0nHC8HH H81JHH.

floKyCHHM očpauyuaaau.e« HCTHX 00JIHf0HHX BJ13K0B8 o6HIJ·
HHM H osne 0flHC3HHM H34HH0M pasyuaa.a K00P.U.HH3T8 D0JJl,I·
f0HHX T343K3 O0CTH33JJH CM0 yurre ny apeaeua 33 01{0 75¼, a
MHCJIHM na M0}l{eM0 TBP.ll.H"fH n a je rcoa Tora pa1.1yr11,111ja yurre­
~11830 jow 6ap 50¼ csoje euepraje, nazose 11 yonwre qJH3HtJ·
KHX H ncHXH4KHX Hanopa.

Je.11.11r1a Matta ouae oriacanor tta1.111Ha cacroja ce y norpeča,
HHBeCTHl.lHje caae pasyacxe M8WHHe, 3JIH osa HHBeCTI-ll.lHja CB3-
K3K0 he ce acnaarar« 1<011. npsor aeher reoaercxor pana, ae
r osopeha aeh o T0Me na ce nauac jeaan aeha reonercxa 611po,
yomnre ne na 3aMHCJIHTH 6e3 pasyucxe M8WHHe,

Oaae np11no»<eH11 ttyMep111.1K11 np11Mep11 aapaheua cy ne­
Mohy T36JIHl.l3 npHp0.U.HHX spef.n,HOCTH fOHHOMeTpHjCKHX cfJYHK-·
uaja ca qernp11 zreuaaana. Ynorpeča rač a aua Koje .11.ajy np11-
po.u.tte spe.ll,H0CTH sinus'a 11 cosinus'a ca neT, wecT 11 s11we .11.e­
l.lHMan11x oMoryhyje .u.0611ja1-1,e tta Maw11tt11 K00P.llHHara ca rp1-1
.11.el.lHMaJia, Tj . UšrU4 Ha ) mm. T31JH0CTH Ha nornytto HCTH I-1841-11-1„
6e3 HKaKB0r nosehalba pa4yHCK0r pa.u.a, WT0 .ll,0JI33H y o63Hp
KO.li, cne[.lH3JIHHX npel.lH3HHX pa.u.osa, Ha npHMep y rpa)I.0BHMa
H sapournuaMa.
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Bau.cxa zreo pasyacxe Maw1rne.

Llleua 6p. l

Maurnaa • Mađas" 3a eJie1<rpH<IHH H py<IHH norou

CnHKa 2.
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C1wKa 3.

Maunma „Madas" ca ay ro;-.1aTc1,1-1M MHO>l(efueM

.Mauiaua »Madas" Mo.n.e11 XXA ca xanauare roa 10X 10 X 20

C11nKa 4.
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-59+2
238144+5!84
-57

I. ~- ·-1· __ ,..._

243328
=-0,00024

-0,12X72-0,03X488
243328'l'

-9-15
243328
-24

243328

=-0,000098

i'l'I < 0,0003

Pauysao H. H.

q-1 =+0,000400
<j>=-0,000385
i'l'I >0,0003

e=+0,000406

E=-0,000312

(BHJlH crp. 69 cno aeuyrur EAE{ ­ 

MepHllKOr npaaepa np ancsce­

uor li aeny Kar. ~k4d o ~ššo t 46 

Paxyuao H. H.
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C.1HKa 5.

q~· B M. X. BHi\Oilwfrnh

rqk� � �B � ~� 

Kao acacreur na TexHH4l(OM rpaxynrery YHHaep3HTeTa y
Be orpa.ay 3a xarenpy Feoaeanje KO.Ll. r. HH)I( . .llp. M. Auao­
uosuha, penosuor npocj:>ecopa jow 1922 ronaue aačeneaoro caa.
H3BeCHe npauuune. Cvarpaa na HCTe rpeča 06jaa11TH, Te H.lC
crora, 3axaaJbyjyl111yR11~aattocT1111attaw1-ur ypenaaurraa Feoae­
rapcxor rnacuaxa, nyurrau y WT8Mny.

Osne HHje ynucano cae, an11 je 11.06ap .aeo peracrpo aaa.
Haaaa ce, na he (Hapo4HTO M11a~11.,1a) c.~y)l(HTH, 6ap y nexo­
n11I<0, Kao «para« IIOTCeTHHK na OHe Jl.HCUHnJI11He Koje MY MO­
pajy 6HTH T<IKO 6JIHCKe .u.a nocrajv CDMOJI.HCUHnJIH!ie. T11, CHM-­
BOJIH rexHH4apa rnace:

I) Opa11 MOTHB y rexuau« je: vPf Pf PPć9U OHo UJTO he
zipyr» Y4HHHTH 38 }1B8 Jl.HHapa, MH heMO 113BpWHTH C8MO 3a:

je.aau .n.11Hap, 11 TO MHOro 6p)l{e 11 6oJbe.
2) TeXHH48p je yse« 38 0sce=eclCYb Pf žč«DvžPPć«C a ae 38

MOHOnOJI.
3) Opao urro je, ro je ·P· Z9vP y pany.
4) Heaa : no cae l HM a cavo : eclC, Z9G m 
5) .llo6ap rexaasap ce OJlJI111<yje rn111e lllTO ysex caoje­

nocnoae capuia E9J! Y4 P K ž9 đDv đZvU 
6) Texuasap 11.n.e UPUf one ra4HOCT11, Koja MY y .n.attoM


