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Ol TEOLETCKOI BEHEPAJIA,

Dr. H. J. HUHTEPA,

PEIOBHOI' NIPO®ECOPA TEONETCKOI OJE/BEIbA HHKOJIAJEBCKE BHIIE IIIKOJIE BOJHE AKAIIEMUJE
B XHAPOTPA®CKOr' OJE/BEIbA BHIIE IIKOJIE IOMOPCKE AKAJIEMMJE V IIETPOIPALLY.

TPERE U3JAILE

CA NIOIVHAMA

B. I. ®ECEHKOBA.

IIPEBOX C PYCKOI

on
TEOILETCKOI 'BEHEPAIJIA,
CTEBAHA II. BOIIIKOBHRA,

HAYEJIHAKA BOJHOI FEOTPA®CKOr HHCTHTYTA H ITPOPECOPA l'EOR!éﬁJB
HA BHMIOOJ INKOJIM BOJHE AKAIIEMHIJE. -~




[1IPE/IrOBOP

(3a apyzo u3pare)

Ilocne 16 zoamna oa mpsoz u3parwa osoza ,,Kypca Acmponommuje“ ncypu-
JbeHa je cBa wezosa pesepsa 3a caywaoye Buuwe Illxkone Hmuep. Huxonajescke
Bojne Arxapemuje m Buwe Huxonajescke Ilomopcke Axanemmje. Curoza ce y 2nas-
HOMe M jaB/ba mwourpeba 3a 0BO APY20 He20BO u3jarwe. Y3 mo mpeba ,,apaKmnikn
Je0“ wez0B M JOUYHMIIM, TOWIIO CYy 3Q WO BpeMe YCABPUIEHNW KAKO HEKN O/
ACUIPOHOMCKUX MHCIIPYMEHAWIQ TAKO M Memlofe TWOCMAWmpara.

Ocum cmomeHymux JOUYHA, Y OBOM je M3J4arby, Buile He20 mpehe, HCIIAK-
Hyma CIIBAPHA CAWYHOCTT U3MEhY PA3HMX Memroa OJApPehFnuBarea BpemeHa u WUnpuHa
TACQIKHUM WHCUIDYMEHTUIOM, KOje ce IO CHOballitbeM u32J1elly BeOMa pasJinkyjy
jenna oa apyze. '

YHexonnko cy camo ckpakene ¢hopmyne 3a cpauyHaBarwe AYKuHA Mecurd
u3 mocmampara Meceuesux pacmojarea, Koje cy y cajare Bpeme Bek u3zyonse
CBOj mpaKmn4Ku 3Ha4aj.

H. JUHTEP.




G e o OO -

[TPE/JrOBOP

(3a zpyzo uspare)

ITocne 16 2oanna ox mpsoz u3zawa osoza ,,Kypca Acmponommuje” ncypm-
JbeHa je cBa wezosa pesepsa 3a caywaoye Buuwe Ilxone Hmuep. Huxonajescke
Bojne Axapemuje m Buwe Hurxonajescke ITomopcke Axapemmje. Curoza ce y 2nas-
HOMe M jaB/va mompeba 3a 0BO AP)20 He20BO u3jare. Y3 mo mpeba ,apaKimaniku
Jeo0‘“ HWe208B W JOUYHMWIN, HOWOIO C)Y 3a WO BpeMe YCaBPUIEHN KAKO HEKH 0[]
ACUIPOHOMCKMUX MHCUIPYMEHAWIQ WIAKO U Memloje OOCMAmparsa.

Ocum cmomeHymux JOWYHA, Y OBOM je M3Jarb), Bulle He20 upehe, HUCUIAK-
HymQ CIBAPHA CJAMYHOCUT H3MehY PA3HUX MeWOoAa OLpPehnBarba BpeMeHa u WUPpUHA
DACAHHAM UHCIIPYMEHTWIOM, KOje ce [0 CHObalurbeM u32J1ey BeoMa pasjinkyjy
jeana on Jpyee. ' :

YHuexonnxo cy camo cxpakene ¢hopmyne 3a cpauyHasBarbe AYKMHA Mmecurd
u3 mocmamparsa Meceuesux pacmojarea, Koje cy y cajarwe Bpeme Beh u32yomiie
CBOJ mpakuIn4ku 3Ha4aj.

H. JUHTEP.



ITPEJr OBOP

(3a mpehe, HajHOoBHje n3jare)

Y osom wu3pawy Kypca Acmponomuje H. J. Lunzepa (wpaxmwuuxm neo)
YMEmHYO CaM HEKOJIMKO HOBUX YJIQHOBA, A HA MMe: HCOUTINBArbe O00jeKmnsa wo
XapmmanoBoj memozn, 4acosunym ca Pugnreposum xnamHom, cpasron-
Bawe XPOHOMEWIapa pajuouTeNezpa)CkuM wyureM M acmposiabuja ca wpU3MOM.
Cem moza, YMHUIO MM Ce 3a YMECHO, AA HA KPajy Krouze Jam CIIaiHy egemepuniy
Cynya, mosajmmeny n3 Wirtz-ose xwnze ,Tafeln und Formeln aus Asfronomie
und Geodesie“; jep, 3002 mane pacupoCmIpParb€HOCTTH ACTIPOHOMCKUX 20ANUIFAKA
Koz Hac, oBa egemepuia moxe Oumin 0J KOPUCIIH TPU TPUOSIMIKHOM OJpehnsarey
Bpemena un wupuHe. Ocumrann wWeKCUT Kruze pempoayKoBaH je 0e3 H3MeHa ca
nznarwa on 1915. 2oamne. ‘ :

B. ®ECEHKOB.



[IPE/JrOBOP [TPEBO JHOLIA

EBo n gpyze kwunze m3 w. 38. ,Tpunozuje Linnzepose“. OBaj upakmunuHu
neo Kypca Acwmponommje Hepa3asojHMm je J[eo upBe Krbuze, Koja je m3awna u3
wmamme y MOMe mpesBojy upe Ase 20AuHe, ma u mpehe krwnze ,Buwa I'eoaesunja*,
Kxoja je can y wumaman. Y o0Boj je krwuzn wok. Dr. L{unzep n3noxno csojcurBeHnm
MY KDQUIKUM, JACHUM W OHMU2JIeJHUM Ha4uHOM cBe OHO n3 I[Ipaxmwnyne Acmporo-
Muje, WO je HeOuxXoJHO WOWPEOHO CBUMA OHMMQ KOju ce 0aBe MameMauInixKom
2eozpaghujom a HapoUMUIO OHMMQ, KOjU paje Ha CaBPEeMEHUM HAYYHUM 2e0JeTTCKUM
pajosuma, 2je je wumompeOHO oJpehuBamn 2zeozpagcke xKoopAnHame u3. acmpo-
" HOMCKUX TOCMAUIPAra, CKOpo HA CBakoj mpuzoHomempuckoj mauyn I pepa, — axo
He n Buule.
/Jla woHOBUM, CAMYHO OHOME WWIO CaAM HATOMEHY0 ) CBOME upen2oBopy
y upBoj xru3n: Ko no6po n3yun oo fAeno-m wo wemy UPAKWNYKK U3PAAN TPH-
Mepe M3 CBUX OJesbaKa He20BUX, CU2YPHO ce Moxe pehn, aa he mohn capahusamn
Ha peulaBarwy HAjKPYTHUjUX TpOOIeMa UPAKIINYHE ACTIpOHOMMUje.
ey & C. I1. BOLIKOBHF

TFEOJ. BEHEPAJL



CAJIPYKA]J.

(CTPAHE CY O3HAYEHE Y 3ATPA[1H)

OJEJ/bAK L

TEOPUJA U CACTAB INTPEHOCHUX ACTPOHOMCKHNX MHCTPYMEHATA

'YBO[L
I'JIABA L
Ilpenamame 3pakoBa kpo3 cdepHa Craxiaf.
1. Ilpena3 3pakoBa u3 jepHe cpepuHe y apyry (5.). — 2. Ilpenamamwe 3paxoBa Kpo3 CH-
cremy cpeguHa (6.). — 3. Koncrpykuuja smxosa (8.). — 4. KomGuHOBame jBejy cuctema, Koje

npenamajy, y jeany (10.). — 5. Cgepna craxnapg (11.). — 6. Jlyna (13.). — 7. Cpepna aGepaumja
(14) — 8. Xpomaruuxa a6epaumja (17.). '

I'JIABA L
Actponomcku xypOuu. _
9. CacraB actpoHomckor ayp6usa (19.). — 10. OGjextuBu u oxyaapu (20.). — 11. Yse-
Juyawe nypomna (22.) — 12. Ilome riepawa u okysapHo okHo (23.). — 13. JacHoha JsmkoBa (24.)
— 14. MuxpomeTtap (25.)) — 15. Mpexka konuuha (26) — 16. OcBeT/bewe mnosba riegama (28.)
— 17. Ilpenommenn pyp6un (29.). — 18. OppebuBawe pacrojaa Mehy xonuuhmma (30.). —
19. OnpetuBawe yBenudamwa aypOusa (31.). — 20. WUcnurupame ontuyke kakBoke pyp6una (33.). —

20.a. Ucuntusame oGjexTHBa Mo XapTMaHOBOj MeTonu (34.).

['JIABA 111
- JInGena

21, CacraB u uspapa jmGene (41.). --— 22. Ucnutuame nuGene (42.). — 23. Pasue cnpase
ca smGenama (44.). — 24. Husenamwe xopusonTaiHe paBHuue (45.). — 25. HuBenawe BepTuKanHe oce
uictpymenta (46.). — 26. Husenawe xopusontaine oce (47.) — 27. [IpaBuna 3a pykoBame

~JmGenom(49.).
['JIABA 1V.

Cacrasam nenoBE yrnomepHAX HCTPyMeHATa.
28. Jlum6 u anxupaguu kpyr (51.). — 29. Bepuujep mmm Homnujyc (52.). — 30. Muxpockon

ca muxpomerpom (55.). — 31. ITocraBmame mukpockona (57.). — 32. MicnmTuBame HENpaBHIHOCTH
Mukpomerpa (58.). -— 33. Excuentpuuurer amxupape (60.). — 34. Cnyuajue rpeiuxe nojgesne Jum6oBe
(62.). — 35, Cucremarcke rpeme nopesie ymm6ose (64.). —

I'JIABA V.

YacosHEIE ¥ XPOHOMETPH.

36. Knarno u Ganancup (69.). — 37. Komnencaumja xiatsa n Ganancupa (71.). — 38. IIpe-
HOCHM MexaHu3am u mokpertay( 72.). — 38.a. YacoBuux ca PuduiepoBum xnatHom (73.). — 39. Heon-
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XOJiHe 06a3pMBOCTH NPU PYKOBaiby ca xpoHomeTrpuma (81.).— 40. Ouena xakBohke xpoHomeTrapa (82.).—
41. ExcTpanonoBaie W HHTEpIOJIOBa€e mompaBke XpoHomerapa (84.). — 42. CpaBmuBame MoKa-
3ama xpoHomerapa (85.). — 43. PenaruBne Te)kune xponomerapa (87.). — 44. Cucremarcke npo-
MeHe y XofoBMMa xpoHomerapa (90.).

['JIABA VI.
ITocmaTpama ca wacOBHEIEMA W XPOHOMETPHMA.

45. [locmaTpatba MOMEHaTa mpoJasa 3Be3fia npeko KoHuumha AypOMHA cayxom (95.). —

46. Xponorpagcka nocmarpata nposasa (96.). — 47. Caydajue rpeke nocmarparba nposasa (97.). —

48. Jluune rpeuke mocmatpama nponasa (99.). — 49. INocmarpamba TPEHYTHMX CBETJIOCHUX MOjaBa

(101.). — 50. CpasmwuBaie xpoHomerapa Tesnerpapckum mytem (101.). — 50.a. CpaBmwuBame xpo-
. HoMeTapa papuo-tenerpadpckum myrtem. (103.).

I'JIABA VII.
ITacaxxAm AHCTPYMEHT M 3€HHT-TE/IECKOI.

51. Ynora nacauor uncrpymenta (107.). — 52. Crannu nacauu uuctpymentu (108.). — 53. ITpe-
HocHM macaxuu MHCTpymentu (109.). — 54. Yrtunaj uncrpymentamuux rpemaxa (111.). — 55. Uc-

57. 3enut-reneckon (115.). — 58. PenaTuBHa kopucT of mocmartpama 3enut-teneckonom (117.)

nuTHBame npasuaHocTH yemoBa (113.). — 56. OppehuBawe pacrojama mely xonunmhuma (114.)’.\—-—\§

['JIABA VIIL
IlpeHOCHE BepTHKANHW XPYr B YHHBepPCANHH WHCTPYMEHT.

59. Pencoapos Beptuxamnu xpyr (119.). — 60. Mepeme 3enutpux pacrojama (120.). —
61. Ytuuaj Haru6a ¥ xosumauuone rpemke (122). — 62. Yruuaj ium6oBux norpemaxa (123.). —
63. YTuuaj nosujama nyp6una (124.). — 64. Teoponuru u yHuBepcassu uucrpymentu (125). —
65. Mam ynuBepcaiHu HHCTpYMeHT (125.). — 66. YHnBepcaaHu WHCTPYMEHT ca MUKpockonuma (127.).—
67.. Taunoct nocmarpama (128.). — 68. Ytuuaj naru6a xopusontanne oce (128). — 69. Ytuuaj
KOJMMalMOHE TPEeLiKe M EeKCUEHTPUYHOr mojoxkaja aypOuna (129.). — 70. YTuuaj nmorpeinaka asu-
myTtansor kpyra (130.). — 71. Ynorpe6a koutpoiHor aypGuxa (131.).

I'JIABA IX.
PedrexTopar yriomepH:M HHCTPYMEHTH.

72. Kouctpyxumja cexcranta (133.). — 73. OppehuBame xonmumauuone rpeiuxe (134.). —
74. Bepudukaumja nonoxaja oriepana u ayp6una (135.). — 75. Taudoct mepema yriosa (136.). —
76. YTuuaj Npu3MaTMYHOCTH BEJMKOr Oorjefana u Tamuumx crakama (136.). — 77. Ytuuaj HaruGa
oraefana u aypouna (138.). — 78. Omutu 3akbyyak o ynorpebu cexcranra (139.). — 79. Ilu-
CTOpPOB Kpyr ca mpuamoM u oriepanom (139.). — 80. Pencospgos peduekropun unctpymenr (141.). —
81. Mepewe BucuHa HeGecHHX Tena peduiekTopHnM uHCTpymentuma (141.). — 82. duepuje-os
xonumarop (142).

OJE/bAK 1L

ONPEBUBAIGE TEOT'PAP®CKHUX KOOPOIWHATA MECTA U3 ACTPOHOMCKHUX
ITIOCMATPAIbA.

['JIABA X.

Ilpernex merona 3a oxpebmsBame Bpemena, mmpmeEe M HpaBna MepHAHjaHA.

83. O oppehuBamwy JokanHor Bpemesa H wmpune yomwte (147.). — 84. AnconytHa Me- '

pema 3enutHux pacrojama (148.). — 85. OgroBapajyhe (jennaxe) sucuue 3Besaga (149.). — 86. Asu-
' 'MyTanma mocMaTpama HeGechux Tema (150.). — 87. IMocmaTpawa nacaxaum HHCTpyMeHTOM (151.). —
88. ¥YTuuaj HerauHocTH KoOpAuHata 3Be3fa (154.). — 89. Yruuaj auneHe aGepaumuje (154.) —
90. IlocraBmbame NMPeHOCHUX MHCTPyMEHaTa 3a mocmatpame (155.). ’

— X[ —
TJIABA XL
Onpebusame BpeMena mo BuCHHamMa He0eCHHX Tea.

91. Mepeme 3eHMTHUX pacTojama 3Be3fe (157.). — 92. CpadyHaBawe mnonpaBKke XpOHO-
metpa (158.). — 93. Ilocmarpamwa Cynua (160.). — 94. Cnajarbe HEKOJHMKO MOCMATpama y jejHO
cpeme (161.). — 95. INocmarpamwa 3anaguux ¥ ucrouHux 3sespa (162.). — 96. Popmyne 3a on-
pehuBarbe BpeMmeHa mo oprosapajyhum BHCHHAaMa 3Be3Jia (163.). — 97. ITocmarpama oprosapajyhinx
pucuna 3sesfa (166.). — 98. Onrosapajyhie Bucune Cynua (169.).

I'JIABA XIL
Onpebusame mmprme mecTa m0 BHCHHaAMa HeGecHEHX Teia.
99, Cpoheme u3MepeHUX BHCHMHA Ha MmepupuoHanne (171.). — 100. Mapop wmmpuHe mecra

(172.). — 101. Ta6muue Bucuna Iosnapue (175.). — 102. ITocmarpama BucuHa Cynna (176.). —
103. IocmaTpatba jy)kKHUX ¥ ceBepHux 3Be3fia (177.). — 104. [locmatpama senur-teneckonom (178.). —
105. JenHake BMCMHE ceBepHMX M jyuux 3se3pa (181.).

I'JIABA XIIL
Jemmospemeno oxpebuBame mEpEHe MeCTa W BpeMeHa mO BHCHHamMa HebecHmx Tesa.

106. CpauyHaBame IUMPHHE MECTa M IONPaBKe XPOHOMETPa MOCTYMHMM NPUOIMIKEHUMA
(183.). — 107. Tpumep 3a objaumerbe (185.). — 108. OppebuBaise BpeMmeHa u LMPHHE HA MOPY
(187.). — 109. Jloyec-oBa meroxa (188.). — 110. Comuep-oBa Meropa (190.): — 111. Ilocmarpama
Tpujy u Beher Gpoja 3Be3fia Ha mucroj Bucumm (191.). — 11l.a. ActposaGuja ca npuamom (192.).

I'JIABA XI1V.
Onpebusame BpemeHa m mupMHe NACaKHEM HHCTPYMEHTOM.
112. Ynorpe6a mepuamjancke mapke (199.). — 113. OppebuBame Bpemena nomoky LMpKyM-

nonapue 3se3ge (200.). — 114. INocmartpama y Beptuxany ITonapne (202.). — 115. UaBop nonpaske
xposomerpa (203.). — 116. [Tlocmarpama y MepuaujaHy pashHux 3Be3fa map mo map (207.). —
117. IocmaTpawa 3eHuTHe 3Be3jie y mpBoMm BepTukany (209.). — 118, Ilocmarpama 3Besga nap

no map y mpBoMm BepTukany (212).
I'JIABA XV.
AsumyTransa mocmarpama HebecHEX Tena.
119. OppehuBame asumyTa 3€MHOr INpeIMeTa YHHBEPCAIHUM MHCTpyMmeHToM (217.). —
120. dopmyse u npumepy 3a objaumbere (218.). — 121, AsumyrasHa mocmartpatba 3a ofpehu-
Bame BpemeHa (221.). — 122, AsumyTaiHa mocMmaTpama 3a ofpehuBame umpuHe mecra (223.). —
123. OppebuBame asumyTa 3eMHOT NpefMeTa pedIeKTOPHUM MHCTpPyMeHTMMa (224.). — 124. Ilo-
CcMatpama ofroBapajykux BucuHa HeOecHux Tesa (226.).

T'JIABA XV1
Onpebusame pasnmka AyxkwHA MecTa.

125. O oppehuBamuma pyxusHa Mecra yomumre (229.). — 126, Ilocmarpama HebecHuX
nojasa (230.). — 12'7. Bewrauku cBeryocHd curHaam (231.). — 128, [laBame curHana tenerpa-
dom (233). — 129. OppehuBame AyKuHA MecTa mpeBo3om xpoHomerapa (236.). — 130. Tau-
HocT ofpehuBama pyxuHa (237.). — 131, YTuuaj HecaBpiueHcTBa KOMNeHcauuje xpoHomerapa (239.).

T'JIABA XVIL.
OnpebuBame ny:xmma no mocmarpammma Mecena.

132. Omutu nocrynak npu ofpehusamwy py)xuHa Mecta mo Meceny (241). — 133. Me-
ceyeBa pacrojama (243.). — 134. Kynmunauuje MeceueBe (244.). — 135. Ilocmarpama Kyamu-
Hauuja (245.). — 1386. [locmarpama moxpuBama 3Be3fa Meceuem (247.). — 13%. Ilocmarpama
A3MMyTa M 3eHMTHHX pactojama Mecena (250.). — 138. CpauyHaBame reoleHTPHYKOT a3MMyTa

Mecena (251.) — 139. CpauyHaBame TeOLEHTPMYKOr 3EHUTHOr pacTojama Mecema (252). —
140. Cramsa epemepupa Cynua (255.). — TaGmue (op 257. go 269.).




ONEIbAK 1.

TEOPUJA U CACTAB INPEHOCHUX ACTPOHOMCKUX
MHCTPYMEHATA.




'YBOI

Ipaxmuunoj je acmporomujn 3ajaha Ja U3 aACTPOHOMCKUX INOCMATparba
ofpebyje NpuUBHAHE KOOPAUHATE HEOECHUX Tela a WMCTO TAKO M KOOpAMHATE camora
mecTa mnocmarpama. Kaxso 3HayajHO MecTO 3aysuMa y Hayud Ta MNpaKTHYHA TpaHa
aCTpOHOMHUje, BUM C€ M3 TOra, IUTO CE Ha CIOMEHYTMM ofipehuBarbuma 3acHuUBajy cBa
Halla 3Hakba O MCTHHUTUM KpeTamuMa M OO/MMLUMa HeGeCHUX Tela a TaKo KCTO M O
durypn v puMeHsujama 3emibe.

MehyTuM, acTpOHOMCKa MNOCMaTpama M Mepewa, — Kao U nocMaTpama
CBaKe [pyre BpCTe, — TOAJEXKE HEU3OEHKHUM TIpelIKaMa, KOje MOTHYYy Off MHOro-
OpojHUX, pa3IMYMTHX y3pOoKa, a Haume: 1. off pa3HUX HeJ0CTAaTaKa MHCTPYMEHATa KOju
ce ynoTpebibyjy, 2. Of HECaBpLIEHCTaBa 4y/la camora nocmarpaya M 3. Off HemoBOJb-
HOCT# CHOJ/bHUX noropa6a, mpu KojuMa ce BplLIe MOCMaTpama, Kao WITO Cy: Kojebamwe
Ba3fyxa, HEOBO/bHO 4YBPCTa MOJJIOra MHCTPYMEHTA, YTHUAjd TEMNEpaTypHUX MPOMEHa
Ha uHCTpyMeHT uTA. [lpema oBuM Tpuma KaTeropujama y3poka M came Ce TpeLike
focMaTpama ¥ Mepewa NPUPOJHO [iele HA MHCIIPYMEHUIAJIHe, JIMYHEe W COO/balllrbe.
Ilo ceoMe mak xapaKkTepy ¥ NIpBe, M pyre, u Tpeke fene ce y jise Bpcte: 1. cmraane
2peuike VM CHUCOTeMAUICKe, KOje Ce HEeMPOMEH/bMBO NMOHAB/bAjy NMPHU jeHUM M HUCTUM
OKOJIHOCTHMA TaKo, Ja Ce 3aKOH HUXOBA [IeJIOBAba MOXE OTKPUTU ¥ WUCIUTATH, M
2. cay4ajHe zpeulxe, KOje NMPH CBUMA, NMO M3TJIely MAEHTUYHUM, morogbama JAenyjy 4ac
Yy jemHy, 4ac y fapyry cTpaHy, u OuBajy 4ac Behe, 4ac Mame, ycnep yera ce o CTymiby
HUXO0BOI yTHIAja HA PE3Y/]TAT M3 NMOCMATpama MOXKE CYyAUTH CaMO Ha OCHOBY Teopuje
BEPOBATHOCTH. ' '

[Ipema ToMe pocThu [0 HajTayHMjUX pe3yaTaTa M3 ACTPOHOMCKMX MOCMa-
Tpaka U OUEHATH OHAj CTynaw MNOBepewa, Koje MM Tpeba NMOKJIOHWTH, MOryhHo je
CaMO OpIK/bMBUM HM3Yy4aBakeM KaKO CHCTEMATCKUX, TaKO M CHy4ajHUX TpellaKa, Koje
NOCTOje KOJ pasHMX aCTPOHOMCKMX MHCTpPyMEHaTa M MeTojja nocmarpama. A Kap je
TO Y4YMHEHO M KajJ Cy NOKasaHa pasHa ,CpefCTBa 32 €JMMUHMCAHE CUCTEMAaTCKUX Ipe-
lIaka u3 peadyiTaTa Mepewma Kao Haj3Ha4yajHUjuX, OHAA MpPaKTUYHA ACTPOHOMHUja yTBp-
byje, ¢ npaxtuuke Tauxe rieguTa, Haj6osbE meToze 3a oppehuBame KoopauHaTa
HEOECHHX TeNla M MeCTa MOCMATparba.

[lowto je oBaj Kypc HamewmeH y TIJIaBHOME CIpeMd reofeTa W Xujaporpada
3a IPMXOBE CreuujaJHe pajioBe, — OH Caip)Ku y ceOu caMO OBe CrelujalHe OfieJbKe
paKkTyHe acTpoHoMHje: 1. TEOpHjy MPEHOCHMX ACTPOHOMCKHUX WHCTPYMEHATa, KOju Cy
Hajeuiie y ynorpe6u u 2. merofie onpehusama reorpadcrux KOOp/MHATA MECTa Ha
3eM/bIHO] MOBPIIMHM U3 ACTPOHOMCKMX NOCMATpama Ca THM MHCTPYMEHTHMA.

lt
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[To camoj 3apaku acTPOHOMCKMX MHCTPyMEHaTa, OHM Cy Y HajBHIIE Cjy4ajeBa
yrIoMepHn Te Tpe6a fia cafpyke y ce6u, — He riefehu Ha CBY HUXOBY PasHOIM-
KOCT, — M3BECHe, 3a CBE KX OINIUTE CACTaBHE JeJoBe, Kao WITO Cy: AypOuHu, nubene,
noge/beHn KpyroBu u Ap. OBum je ompehen u pepy uanarawa Te je HajnpupopHHje Aa
ce mera NpUAp)KaBaMo y NMPBOM U3 Hampej CMOMEHYTHX OfieJbaKa MNpaKTUYHE acTpo-
HOMUje — MIeopuju MHCUIPYMEHAId,; jep pacMaTparbe HajnpoCTHUjUX [ieJoBa nocebule,
Tpe6Ga, pasyme Ce, fa NPETXOAM OMUCYy U TEOpUjU KOMIUIMKOBaHUMX cmpaBa. Ilpe Hero
IITO GMCMO MaK TOBOPWIM O AYpOMHY M O pPasHUM ONTHYKUM CaCTaBHUM [eJ0BMMA
MHCTpyMeHaTa, KOpucHO ke Ham GuUTH, la PaCMOTPMMO HEIUTO TEMEJbHHje, HEro ILUTO
Cé TO YMHM y €JeMEHTapHUM yyOeHMuMMa (PU3UKe, KAKO Ce HauMe Mpeiamajy CBeT-
JIOCHM 3pauy y C(hepHuM CTaKIuma.

rmwm%«&m%ge:-m_w R

[JIABA L
[IPEJJAMAHE 3PAKOBA KPO3 C®EPHA CTAKJAJL

1. Ilpenas 3paxkoBa W3 jexHe CpefHHe Y APYTY.

3amucaumMo ABe mNpoBujHe cpepuHe m M m, (¢ 1.), ca uHAEKCHMA npena-
Mama m U m, Koje Cy pasjBojeHe jefHa Of Apyre cdeprom mospumHoM DSD
pamuyca CS=r na Hexa CBETJIOCHM 3pauu Mo07a3e u3
xakse Tauke A npee cpeguie m. Llentpansu he spax
AC, xoju ce cycpehe ca MNOBPIUMHOM y Ta4l S mopg .
npaBuM YIJIOM, Tpohu y ApYry CpefuHy He MNpeIoMHUBIIN
ce; npenowbenn mak mpasay DA, cBakora Apyror 3paka
AD oppenuke ce, mo TO3HATOME 3aKOHY MpeJiamama, OBAKO:

sin < CDA, = z sin < ADC..

1

Kap osmaumio pactojame AS ca d a ca d, pacrojame A;S Tauke A,y

Kojoj mpenombeHn 3pak DA, mpecena LEHTpaJHA 3paK ASC, u, xaj npeTnocTaBUMO,

Ja cy kaxo ayk SD = h, Tako uCTO, pasyme C€, U yrim < DAS =3, xDAS =23, u

+ DCS = p TonMKko Mamu, fia Ce HHMXOBM KBAjpaTM ¥ BUWM CTENMEHM MOTy 3aHeMa-
puty, onfa hemo fo6utu.ymecto npehaunbe TadHe (opmyne OBy NPUOIIIKHY:

m, (p— 8,) = m(p1-3);

nomTo ke Mak, Npu Y4MEbEHOj TMPEeTHoCcTaBuy, GUTH:

h h ok
p:?, 6:3 /1 al—a’
" To he usahu:
I_ 1) _p (4L (1
m m___m —m .l
1m oy nmen . (1)

Onatne ce BuW, fa he ce CBM MOryhHM 3paud, KOju Mnojase M3 Ta'Ke A
TO BPIO MaJMM yIJIMMA TpeMa LeHTpaiHom 3paky AS, mpecehiu melyco6Ho, — mocie
TpenamMama, — Y jefiHOj ¥ MCTOj Ta4ly A, Koja je oppeheHa meHuM pacTojambem AS=d,.
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[Ipema 3Haky koju ce pobuje 3a d,, Ta ke Tauka A, GUTH UMM C Jpyre CTpaHe MOBp-
IIMHEe WIKM Ca MCTe CTpaHe, Tfie ce Hajnasu M Tayka A. Y npeom he cayyajy A, 6utu
CITBAPHN OWIIH4YKKM JIMK Tadke A a y Apyrom — yoOpasenn.

®dopmyna (1.) nokasdyje Tarohe, ga u obpaTHo: Tauka A Tpe6a pma Oyne
Ta4yKa CycpeTa CBHjy 3paKoBa, KOjU Noja3e M3 Jpyre CpeauHe M3 A; mnoj Maaum
yr/uMa TpeMa LEHTPATHOM Mpasiy A,CA; 36or Tora ce Tauke A ¥ A, MCTO TaKO Kao
W HUX0BA pacTojawa d M d; 30By KoHjyzoBaHe (cupezHyure) Mejy coO0M Y ORHOCY
npemMa TOBPIUMHM NpeJamarmba, Koja ce pacmarpa.

fa MPUMUMO  Caja LEHTpamHy nunujy ASCA, 3a ctajHy ocy Ha y3MUMO Y
paBuu Ag, Koja je nmepneHfUKyJapHa Ha Ty OCy, HEKy ApYry TauKy @ Ha TaKO MajoM
ynasbewy of oce Aa=y, Aa Ou ce KBajpaTd M B creneHu yriaa < aCA morim
3anemaputd. Tama he ce y paBHu, Koja mponasu kpo3 ocy CA u Tauky @, Tj. Ha
npopyKewy LeHTpanse juanje asC, — no npepgweM, — Hahu Tauka a,, KOHjyroBaHa
(cnpernyra) ca a, 3a Kojy he Outu: 1’

My By

as 'as-  r
amu nowto ce (NMpU MOCTaB/bEHOM YC/IOBY MajeHkocTtu yrina < aCA) pacrojame as
Mo)Ke y3eTu Kao paBHO AS=d, To he u3 cpaBmerma nocneme jeguaqnte ca (1) usabu:

Tj. pasHUM TauKaMa a, KOje Cy y3eTe y UCTOj paBHU Aa OAroBapajy KOHjyroBaHe Tauke aj,
Koje ce Hamase y paBHM @A, Koja je Taxohe nepmenguxynapHa Ha ocy ASC; 36or
TOra Cé ¥ T€ CaMe PaBHU MOTY Ha3BaTH KOHjY20BaHMM (cupezHymum) mehky co6om.

LT '
0 ce THYe pacTojaka Tadke a, of oce A,a,=y,, To ke ce ogHoCc usmehy
bhera U y npeacTaBuTd, Ha ocHOBY (1), y OBakBOM 0GJMKY: ’

3 ~AC = dFr ~md win m,%,y, = mdy. . P (2)

npyu Yemy .he 3HAaK — WM + KOJ y, uM3ahm yBek jegHak ca 3HaKoM yrna 9, xojuml
ce oppehyje mpasal npesnamama 3paxa DA,.

Jla HamomeHeMO joml M 0BO: 1. ako JBeMa KaKBMM TayKaMa a ¥ b npse

CpefiuHe OfroBapajy KOHjyroBaHe Ta4yke a, W b, y pjpyroj cpepuHu, oupa he u 3pax

ab cBakako npohu. y upy%'oj cpefuHu Kpo3 @, u b,; 36or Tora he TakBu 3pauu ab
u a,b, 6utu Taxohe xoHjyzoBann (cupeznymrn) mely coGoMm. 2. AKO Cy KakBuM JBama

3pauuma jegHe cpefuHe HaheHa fBa 3paka, y Apyroj CpefUHH, KOju Cy Ca HHUMa KOH- -

jyropanu, — TO he M Tauka mpeceka mpsa fBa 3paKa OMTH KOHjyroBaHa (CIperHyTa)
ca Ta4yKoOM NpeceKa fpyra fABa.

2. [Ipenamame 3pakoBa KpPO3 CHCTEMy CpeaHHA.

3amMuCIMMO Cajla YATaB HU3 (CHCTEMY) MPOBMAHMX CPEAMHA, CA MHAEKCHMA Ipe-
namawa m, my, m, ... m’, Koje Cy pasjiBojeHe jefHa Of ApPyre ChepHUM MOBPIIMHAMA
S, S, S, ... § (cn 2), unju cy uentpu
nopehanu no jegnoj mpasoj OS,S, ... S’ 0.
Osa ce mpaBa 30Be oca cucmeme TOBp-
IMHA Koje npenamajy. Kag y Taxsoj cu-

0

. - 7 -
cTeMi paCMaTpamo nyT KaKBOI‘q/CBeTJIOCHOI‘ spaka AD,D, . . .D'A’, ponyctukemo, Kao
u npehe, 1a Cy CBU HErosi NpaBoMHUCKA eneMeHTH AD;, A,D,D,, A,D,D,, . .D’A’
warpyTd TpeMa Toj ocu OO’ MOR Tako MaseHum yruma. 3, 3, 3, . .. 8, Aa ce Kea-

JpaTH M BHLM CTEMEHM HHXOBH MOTy 3aHeMapuTH.

Tana he cBakoj Tauuu A, y3eTOj Ha OCH Y NpBOj CPEAuHH m, OAroBapaTH
KOHjyroBaHa joj TauKa A, npyre cpefuHe m,; 3a OBy TauKy A, Hahkuke ce KoHjyroBaHa
ca FOM TauKa A, CPEJIUHE /M,, KOja 3aTHM MAE€ WTA; HAMOCIETKY, Y NoC/eAb0j CPEAUHH
m’ noouhe ce Ha ocu OO’ Taksa Tauka A’, xoja ke GuTH KOHjyroBaHa ca CBUMa NpeJ
OMe Tid pasyMme'ce M Ca MO4YeTHOM A. 3aMucauMO 3aTHM Y Taukama A, Aj;As,...A’
paBHH Koje Cy MepreHIMKyIapHe Ha ocy na hemo yBupeTH, fa he CBaKoOj Tauly @, —
y3eT0j y paBHHU A Ha ynamemwy op oce Ag=y, — OAroBapaTH y paBHU A, KoHjyro-
paHa ca OM Tayka @, Ha yhambemy Of oce A, a, =y,, Koje 3aJi0BO/baBa, — KaKO
0 3HAKy TaKO M NO BENWMUHUA — je/IHAYMHY

my Yy, a1:’713’6;

3a Ty MaKk Tauky g, JoOuke ce HAa Taj UCTH HAMH, y PaBHM A, ca 1bOM KOHjyrOBaHa
TauKa a, Ha YAAbemy Of 0Ce A,d, =Y, NpH "eMy ke 6utH

my Y, a2"_—”113’181:”1.}'a

u Tako name. Hajsaj, y mocnemwoj cpeunu m’ foGukie cey paBHi A’ Tauka a’, Koja
ke GUTH KOHjyroBaHa ca mpehalbuM: a, a,, dy, - - - U G6ube ca cBMMa HHUMa Y j€AHO]
W WCTOj PaBHW, KOja TNpOJNAs¥ KPO3 OCy CHCTEME M KpO3 MOYETHY Ta4yKky a, ypa-
Jbeme NMaK meHo of oceA’a’ =y’ Guhe Be3aHo 3a y jeHAIUHOM '

my'd =myd. . . . . . . . . . 2)’

y Kojoj 0 O3Ha4yaBa yrao Haru6a mpeMa OCH Ma KOra 3paKa, KOju Mojasu u3 A, ad’
yrao HaruGa 3aBpLIHOT HEroBOr MpaBUa y nocnenwoj cpepunn m’. Opatne u3nasy,

' fa ypajbema Off 0CE pa3HUX Ta4daKa a " ROHjYFOBaHHX c wuma a’ Tpe6a a Ce Haja3e

y CTATHOM OfIHOCY jelHO Tpema Apyrome, Tj. A3 CBaKa ¢urypa y paBHd A ¥ IbeH
onTuuKky JMK y paBan A’ Tpe6a pa GyAy CuHHM mehy co6oM.

3a 6eckpajHo yhameHy Tauky Cpeawie m, Koja la/be 3paKe napajenHo ca
ocom O0’, Tpeba fa ce foGuje reroj Ha Toj ocu KOHjyreBaHa ca oM Tauka F’ (cn. 3)
nocnef e CpefuHe m’; UCTO TaKo U 3a o6paTHM TpaBal NapaieJHuX Ca OCOM 3pa-

w M m ., KoBa ®’b’ Koju monase us GeCKpajHo ya/beHe Tauke
o 4 » ’ . . .
0_ 7?4;_ ;._:_y_- "-’:Kd-" cpenune m’, Tpgﬁa la MOCTOjd Ha TOj HCTO] OCH
N . s F tauxa F, y Kojoj ke ce CBU TH 3paly CaKymuTH, Kaj
yhy y cpepuny m. Takee fBe Ta'ke F u F’, soBy
S ce gpoxycu (kuxe) Te CHCTEME MOBPIIMHA Koje
npenamajy.

Kaj ce MPOAY)KM Ma KaKaB 3paK b, KOju MAE MApajesHo ca ocom OO y
TIPBOj CPeUHK /M, IO HEroBa Npecexa y b’ ca 3aBpIUHMM HErOBUM TNpABLEM b’F’y
NOCNeNs0] CPEMHK /M’ , U, KajJi 3aMUCIIUMO tbeMy AMPEKTHO CynpoTHM 3paK b’o’ mo-
Clefiibe CPefliHe, KOja Ce Mpecena ca HeroBuM SaBPLIHMM NPABUCM bF y Tauup b,
noGukemo fiBe Kojyropane Mehy cobom Tauke b u b’, jep KpoO3 WUX NpoJia3e map mo nap
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meby co6om cripernytu spauy (b, Fo)u (b F, b o ) [Ipema TOME usnasi, ia y CBAKO]
CHCTeM) TOBpIUMHA Koje mpenamajy TpeGa ja MocToje ABe TaKBe mehy coGoM_KOHjy-
ropane nospimse bBc m b'B’c’ y Kojuma ce CBaKe e y3ajaMHO ogroaapa]yh_e TauKe:
b ub’,¢ ¥ ¢ Hamase Ha MCTOj CTPaHd Of OCe M Ha jenHaxKoM ynamewy On _;r__bﬁe,
(Bb=B’bd’, Bc=B’c’). Taxse ase KOHjyroBane Mehy co6oM paBHU 30BY CE 2/10BHE PABHH

cucTeme a Tauxke HUXoBHX mpecexa B u B ca ocom OO’ 3oy ce 2/aBHe mia'ke.

3a wUX ce omuTa jefHauuMHa (2., yc/ien jeHaKoCTH y=y’, npeTBapa y OBy |
m¥=md . . ... (@)
Koja MOKa3yje, Aa ce yrao Haru6a 3 ceaxora 3paka a B npema ocu, -- KOju yJ1a3U y CUCTEMY
y mpaBiy riaaBHe Tauke B, —uyrao naru6a 3’ spaxa B’a’, — Koju je ca UM CpErHyT
M KOjU M3Na3u W3 [ipyre TIJaBHE TauKe B’, — mamase y CTajlHOM OAHOCY JefaH
npema Apyrome, Kao m: m’
3. Koncrpyknmja ymxoBa.

Axko je y Ma KaxBoj CHCTEMM MOBpLIMHA Koje Npenamajy MNO3HAT MOJIOXKaj
o6ejy rnasuux Tadaxka B u B’ u o6a gokyca F u F’ (cn 4.a, u 4.b), onpa he ce 3a
CBaKy TauKy @ MpBe CPEJVMHE /m JOOUTH Ca HOM CIPErHyTa TauKa a’ NOC/ENHE CPEMHE

a

M 5' W m’
a, -
\ ;,—""‘»?/
< -
O Ad—

1
B

n

Cu 4. a. Cn. 4. b.
m’ OBOM MPOCTOM KOHCTPYKUHjOM: 3par ab, Koju je mapanenaH ca OCOM OO0’ u mpo-
My’KEH O CyCpeTa y b’ ca pgpyrom riasHom paeHu B’b’, usaku he ueqouHuTuBHo
us cucteme y mpasuy b'F’; spak max aF, koju mponasu Kpos doxyc F u koju ce
cycpehe ca npBOM IJIaBHOM PaBHM y TaulH ¢, usatu he y npasuy ¢ c’a’, MapasienHo,
ca ocom OO’. Ilpecexom Ta fBa 3paKa b’F’ u cc’a’ u oppepuhe ce Tayka a’,
KOHjyroBaHa ca da.

Y3MuMO jefHOM 3a CBarjja Na pacMaTpaMo pasHe Tauke a MNpse CPEJuHE y
OHOCY TIpeMa TNpBOj IJIABHOj paBHU B Tako, fa mMX0OBa pacTojama Of e ab = x
pauyHamo Kao NO3UTMBHA Y JIEBO; TauKe MNaK a’ mocnefwe CpefuHe 'pacmaT’pa}heM?
y OfIHOCY NpeMa JIpyroj I/IaBHOj paBHH B’, pauyHajyku muXoBa pacTojama @ € =X
Kao no3WTMBHA yAecHo. Kaj o3Hauumo ca f u f’, — 0BaKo pauyHajyhu, — pacTojaiba
doxyca F u F’ o riapHuX Ta4axa B u B’, koje wuma ogroBapajy, nako hemo naku
W3 CIMYHOCTH o6pasoBamux Tpoyrnosa (abc ca FBc m b'c’a’ ca b’B’F’):

f_vy f__y
X y+y x

+
fr_ fr __f
+L=1,

=2~

a ojatie

AJy MOLITO OIHOCH }’5 | % npejicTaB/bajy TaHraHce Maux yriaosa aBO=28ua’B’0O =8,
Koju Cy BesaHu Mehy co6om jemHauuHom (3), To e Ham mocnefrba jemHauMHa JlaTH:

~
R T A X

. T.j. Y CBaroj CHCTEMM CpPEiHAa KOje Npenamajy, OfHOC (BOKaNHUX (KUYKUHKX) PacTo-
jawa f u f' paBaH je OHOCY WHJEKCa npejamaiba m ¥ m’ NpBe K NMOCHEbe CPeJuHe.

Taxko wnampumep, 3a fABE CpeJUHE m WU 1, KOje Cy pasjBojeHe CepHOM
nospiunHOoM bSc (cn. 5), o6e ke ce rnaBHe Tauke B u B mowionaTu ca Bpxom Te
noBpiiMHe S 3aro mto Mamu yram <aSO0=3 u «aq,S0" =17,
Koje 006pasyjy KoHjyropanu 3pauu aS u ¢S, caocom OSO’, 3a-

. s m
J0BOJbaBa]y 3aKOH MNpe€jiamabba §‘=n—11 na npema TOME U yCIlOB‘

(2)" 3a rnasne Tayxe. Pactojawa nmax ob6a oxyca F u F* op Ca. 5.

S no6uke ce u3 jegHauune (1.)°, Kag ce y Oj CTaBu NpPBO Ja je d, = CO, MpH YeMy
he usahu:

m
e Jf e m,—m

a 3aTuM fa je d =00, npu 4yemy he musahmu:

_f m,
dl—f T my — m r.
HamocneTky, Kaj ce 3ameHe BenduuHe m u m, ca oBuM f u f' y jegHauunu (1.)', ona
ke moctaty, — Kao wTO TO M Tpe6a fa Oyae, — OBaKBa:
for _
dTd=

Axo je Moh mpenamama mpBe M MOCHeNHE CPEUHE NOMjelHAKA, Kao WITO TO
o0uyHO M OuMBA MPA ymoTpedd pasHMX cCuCTeMa CipepHHAX cTawiagd, To ke Ta.jenHa-
KOCT /m’=m noByhH 3a COOOM U OBY:

f=f nd=7’

Crora y cBuMa CIMYHUM Cly4ajuMa M3J1a3u NPOCTO:

1.) Pacrojaa o6a dokyca F u F’ op rnaBHux um Tayaka B u B’ jegnaxa
cy mehy cobom. '

2) Cgaxu 3pak aB (cn 4), xoju ynasu y CHCTeMy y NpaBly Ka IIpBOj
rnasHoj Tauuu B, msakm he peduHuTMBHO M3 Apyre riasde Tauke B’ y mpasuy B'a
mapaJieJIHoM ca aB u o6paTHO: aKo Cy Ha oCHM CuCTeme Hahene fBe Tauke, Koje uMajy
Te 0coOMHe, OHa Cy TO TJIaBHE Ta4Ke.

3) Ceaxku 06jeKT aag, ¥ HEroB ONTHYKM JIMK Y TOCIE[HO] CPeiuHu da'a’,
Tpe6a fa ce Buie U3 rapHuX Tavaka B u B’ nop jegnaxum mehy coGom yriuma
xaBa; 1 xa'B'a'. '

4) 3asuchoct Mehy pacrojarbuma x M X' CBaKe [IB€ y3ajaMHO KOHjyroBaHe
TauKe @ W @' U3paykaBa Ce OBOM NPOCTOM jEAHAYHMHOM:

1 1 1

5.) OBa jepgHaunMHa TOKasyje, Aa axo je BPEAHOCT f, — Koja ce 30Be ¢ho-
kaiHo (KIDKMHO) pacmiojarwe CUCTeMe, — INO3UTHUBHA, OHJa ke ce 3paum of Ma

KaKBe Ta4yKe g Ca pacTojatbeM X >f CKyNUTH ca Jpyre CTpaHe CHCTeMe W Jake
: 2
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COIBAPHM ONTUYKM JMK HeH a’ (C1. 4,a); Ipu HeraTUBHO] MaK BPeAHOCTH f, pacTojawe
x' U3/1a3¥ HEraTMBHO 3a CBaKy NMO3WTHUBHY BPEAHOCT X, T.. 3pauy Ce Mo u3jasy u3
CHCTEME pasujiase W fajy yoopaxewn nuk @ Tauxe a (ca. 4b). 36or Tora ce cu-
CTeMe MpBe BPCTe, Koje Mpenamajy, 30By caOupHe a fpyre, ca oOpaTHUM pacrnopejom
toryca F u F', — pacnurne. .

6.) 3a Taxko 3BaHO yBe;n4are V, T.j. OQHOC BeJM4YMHE ONTHUYKOr JIMKA @’ @’
npemMa BeNUYMHM CaMmora 00jeKTa @ @, — KOjH Ce Ha/lasy y PaBHUHHU MeEPIEeHUKY/IapHO]

Ha ocy, — umakeMmo, ycneq jegHaxocTH yrjioBa 9 M &' M CAMYHOCTM TpoyrJyioBa aBa, ca
a'B'a’;, oBaxkaB K3pas: -

IS

WX f

=L LB

Taj u3pa3 nokadyje: 1.) fga je 3a cTBapHe JIMKOBE KOJ| CabupHe CHUCTeMe
V<lmpu x>2f, V=1 npu x=x"=2f, V>1 npu 2f<x>f u V=00 npu x=J;
2.) na he ce 3a yoOpaskeHe JIMKOBE, y TOj UCTOj cuctemu, V mematu of V=-—00
(mpu x=f) jo V=—1 (mpu x=0); 3) na je wox pacumuux cucTema (ca Hera-
TUBHUM f) OpojHa BpPERHOCT yBeau4yawa V yBeK Mamwa Of jefMHHULE.

V=2

a

B

4. KomGunoBame ABejy chHcTeMa Koje mpenamajy y jeamy.

Axo pBe cucteme, Koje mnpenamajy, — jefHa ca (OKaJHUM pacTojareM f
¥ TNaBHUM Taykama y b u &' (cn. 6) a Apyra ca ¢oKalHMM pacTojabeM ¢ M IJIaB-
HUM Taykama y 38 u ', — umajy jemHy u ucTy, 3ajegHuuxy ocy OO’, oHma ux Mo-

YKEMO pacMaTpaTH CKyma, Kao jefiHy CHUCTeMy Ca HekuM (poxkajHuM pacTojatbeM F wu
ca riaBHuM Taykama B u B’, koje croje
y ofHocy mpema b M ' Ha pacTojamuma:
Bb=B u BP=B".
Jla Oucmo oppeamiu CBe Te TpU
Hernosnate: F,B u B’ npu gaHoj BpegHoCcTH
- 3a pacrtojame b’ 3=D, 3amuciumo 3pax
®CC’, KOjU ylasu y NpBy CpefuHy CHoJba
napanenHo ca ocom OO’ u cycpehe riaBHe paBHMHE OBe CHCTEME y TayKaMa ¢ H C'.
[lo nsnasy u3 mwe, on he nokn npasuem ¢’y f/, T.j. npaBuem Ka gpyrom mheHoM ¢oxycy f',
KOju ce Hanasu off b’ Ha pacTojamy b'f =f, 3aTuM, NOWITO mnpeceye MNPBY TrJIABHY
paBHUHY [Ipyre cucTeMme 3y y HeKOj Taulu 7y, oH he usaku Haj3aj U3 KOHjyroBaHe ca HOM
Tauke Y’ Apyre paBHuHe y npasuy y'F’ ka TpakeHom ¢hoxycy F’ KomOGuHOBaHe cHCTeME;
a mowTo Cy Tauke f' u F' KoHjyroBaHe y ofjHOCYy mpema Jpyroj CHUCTEMH, TO HHMXO0BA
pacrojawa f'8=— (f—D) n F'8'= (F—B’) Tpe6a na 3a10Bo/baBajy jeaHa4MHy:

1 11 ; o(f—D
F—® —f—_j):;, 0)) 2120) (S [ F— B’=f_(?f?—_—l;‘

Amu 8aBpuHM mnpasay Tora 3paka y'F’ TpeGa na mpohe Tawohe M Kpos
Ta4ky C’, y kojoj napanennu ca ocom 3pak wcC’ cycpehe papyry riaasHy pasHuny B'C’

KoMOuHOBaHe cucTeme; 36or Tora hemo, u3 camunoctu Tpoyrnosa C'BF u YBF ¢

jemne ctpase m Tpoyrnosa c'b’f’ uw yRf' — c pmpyre, umaTu:

__F__('C'._’_’I R
F—B"" \fy ~ey/) f-D’

— 11 —

ofaKJe je: F—(F— Bl)'f—j—cD —; +f?<?_ .

(6)

ff¢—D f+e—D f

Ha ciauyad GMCMO HAuMH M U3 pacmaTpama 3paKa, KOju J0J1a3d y CHCTEMy
napanenHc ca ocom OO’ ca cynpoTHe CTpaue, — no6unu u3pa3 3a Tpehy HEmMo3HATy
B, cumerpuyad ca B’ T.j.

Df __DF
f+e—D ¢

3Hajyhu 3amemUBATH JiBE CUCTEME Ca jeJIHOM, Ka0 HUXOBOM PE3YITAHTHOM, Hehe
6UTH TEIIKO M3HAJA3UTH PE3YNTAaHTHY M 32 TPU M 32 Ma Kaxas 6poj AaHMX CUCTEMA,
xoje umajy sajepumixy ocy 0O

Hamomena. Viananaxeme ¢okaHor pacrojama F n
rIaBHMX Tayaka B u B’ pesyaranTse cucreme rno gopmysnama ®6) .
nocraje Hemoryhno. camo npu D =f+ ¢, Tj. Kapa ce mpBud g :°
OKyC ¢ Apyre CHCTEMe MOKJiama Ca APYTMM (OKyCOM f' nppe ~AF
cucteme. AIM ce Wy TOM M3Y3eTHOM CIyd4ajy ONTHYKM JMK @ Ma
KaKBe Tauke @ JAKo J06MBA HENMOCPENHOM KoHcTpykuujom (ci. 7.),
npY YeMy M3Jasu:

‘a B Ao Bo.ANd fo.Aa ¢ A'd 2]
y_Ad__ b _ e, Av_ B9 .. | =(J

B—

A e fU AT BV bd [ A

‘Cpepra craknan (coumsa).

'Pamu oppehuBama rnonoxaja TIaBHUX Tayaka M (POKYCa KO C(EpHUX CTAKIAAM
(couuBa) passora o6nuKa, @ y3MeMo mnpe CBera pasHo - HCTYTYEHO WA DABHO -
y2HyIIo CTaKJIo, T.j. KOje je OrpaHu4eHo ¢ jenHe cTpaHe
papauHoM P a c gpyre cTpaHe Cq)epHOM MOBPIIMHOM
papuayca CS — + r wm nak C'S — —r (cn. 8.), npu
qemy he oca Taksora craxia 6utu mnuja SPC (wm
C'SP), xoja nponasu kpo3 uexrap C (uma C) ciepue
NOBPUIMHE TEPNEHMKYIAPHO Ha PaBHY MOBPLIKHY.

Jacho je, na he cmakm 3pax as, ynyhen Bpxy S ciepre nospuwne, usahu —
Kao ¥ KOJ paBHOr CTakia — Y MpaBsuy Da/, voju je mapanenan ca aS na 30or Tora
npea riaBHa Tayka B xop Tor crawia Tpeb6a na ce MOKJIONK €2 S. [lpyra nak
rnaBHa Tauka B’ fo6uke ce u3 mpecexa mpopyxkeHor 3paka Da’ ca ocom, a pacTo-
jame meHo o P naxo je oppenuTn U3 Tpoyria DSB’ ca Bpno maum yrauma << PSD
u < PB'D = < aSC’, — oBaxo: !

BP BD  sin¥PSD _ |

—— )

SP-SD _ sinxPBD

SP
UM PPl . & ws v 54 5 8 & o GhY
B .
rie je SP pe6buHa CTakaa a p. MHAEKC H-EroBor npenamarwma.
Kaj 3aMuCMMO 3aTMM Ma KaKaB 3paK ¢, KOjU ynasu y CTaKIO NapajeiHo

OCH Ca CTpaHe Heroe pasHe TIOBpUIMHE, yBuAeheMo, 1a he o GUTH TIPEIOM/bEH CaMo
2%




FBEroBOM KpUBOM MOBpIUMHOM, 36or Tora he ce pactojawe SF ==f ompeautu u3

i g s m :
ocHoBHe dopmyJie (1.)" ako y 1H0j NOCTaBUMO, fia je d,=—=00,d —fu = ; Ha Taj he
HauumH wu3dahwy, pa je:

H_l........‘...(s.)

OBa Ham BpegHOCT f M faje ygasmemwa ¢oryca F u F’ cTakina off riaBHUX mhe-
ropux Ta4yaka B u B'. Tlowto je w > 1, To he mpu no3uTuBHO]' BPEAHOCTU r CTaKJIO
6uTu cabupHO (PaBHO - UCIYMYEHO) a NP HEraTUBHOj — pPAaCUMHO (PAaBHO- yTHYTO).

Kop craxia Koje je ca o6e CTpaHe OrpaHU4eHO C(pepHuM MOBpIUMHama S u &
(cn. 9) pamuyca CS —=ru C'S'=/r u uuja je pana pe6muna S§’' — E, pauynahemo
Te pajuyce r W r’ 3a NO3UTUBHE, Kaja Cy MOBpLIXHE HCOyM4yeHe Crosba. AKO mpep-
CTaBUMO TaKBO CTaKJ0 Ka0 paceyeHo ca paBHUHOM P rjerop neprneHguKyJapHO Ha
ocy CC, T.. ka0 pa je cacTaB/beHO U3 [IBa MpPUbYO-
Jb€HA jeHO K [pyromMe paBHO-UCHym4eHa cTakna SP wu
PS’, onpa ke Kop mpBora of mwUX, — Kao IITO CMO MaJjio

yac BUJieNM, — (POKAJIHO pacTojame O6utH f =ai—1’ jenHa
o o rjaBHa Tayka O y S a pgpyra b’ Ha pacrtojamy Pb —
1. 9. PS.

=5 KOJ apyror ke nak (pokajsHO pacTojare GUTH

2 - : "ba__ PS / .
¢ = .—p jeAHa rJaBHa Ta4Ka f Ha pacTojamy P(-B__T a apyra {3, xoja ce mo-
knana ca S'. Ilo Tome he ce dokanHo pactojame F menora crawia u pactojama
BS =B u B'S’ — B’ rnaBnux meroBux Tayaka B u B’ op moBpumna S u S’ nahu

Kao pe3yaTaHTa JBejy cuctema, no opmynsama (6,), ako y wuMa CTaBUMO y MECTO
D Bemuyuny:

D;b’B:b'P+PB:_SP':pr_S'.: =

Ha Taj Ha4uu, Kaj 03HAYMMO papu cKpahewa:

—1
S E=E%
. L rr’ . - FE, __FE,
no6ukemo: F-(;L—l) (r+r’—E,)_’ B = =4 B= FalRE 9.)
Taxko H. mp. 3a wucmynyeno-yruyto crawkiao (ca. 10.) ca 4 F
papuycuma r—-+6, ¥ ——3, npu E=1 u p—4 wus- '""""“'E@"?T T
nasu: E, =%, F=—1.35, B=-+1.50, B'= —0.75. Ca. 10.

3Hajyhu mecTa (pOKyca M MecTa TIJIaBHMX TayaKa CBaKora IoceGHOr CTakia,
NnaKko he ux 6utu HahM M 32 Ma KaKkBy CHCTEMYy CacTaB/beHy M3 J{BA WJIM HEKOJMKO

craknagu. /{2 yuusHumo To, Hanmpumep, 3a objextuB op 30 majaua BeiuKora pedpax-

*) Ipu p:65emuu craxna E, xoja je Bp. mana y cpasmemy ca paguycuma r u r, semmuuna E, umspa-

’aBsa focra npubmwkHO pactojame BB’ meby rnasmmm Tauxama. Jep samcra, axo y Taunom mapasy BB’ = E —
g b T B L T ) L0 B _E_
. = E, —FE, s 1 7 —E, " TYP—E, 8aHEMapuMO OfHOCE PR 28
1

77 Y cpasmemy ca jepunmuoM, oHpa ke 8a cBa CTakJaj, HE3AaBUCHO Of HMXOBOT 061uMKa, mpu | = § Guta
BB’ = E, = }E.

r, = — 5517.0 nan., §,8, = 1.03 nan, u ' = 1.65. 3a npBo

T
* o
/

13—

topa Ilynxoscke OncepBaropuie. Taj je oOjeKTMB CacTaB/beH M3 fiBa C(hepHa CTaKIa
S.S, u S,S, Ha pacrojamy jegHo Of Apyrora S,S, —5.39 manama (cn. 11.): 3a
cojbibe je crakno r, —r, — 201.0 mnamua, S,S, = 1.67
pan. 1 p—1.53; a 3a yHyTpallibe r, — —190.4 nan,

ke crawio 1o copmym (9.) usahu: f—189.90 nan.; b=
— §,6 =055 man.; b’ = b'S, = —+-0.55 man.; 3a apyro:
o= —283.13 nan; B=S8,f= +0.02 man.; f'= @.’84 =
— -+ 0.61 maj.; 3a CHCTeMy TaK Off 06a cTakna 3ajefHo, no dopmynama (6.) Hahu

Cn. 11,

hemo, fa je: »
! D =0b'S,-}S,8; + S;¢ =+ 5.69 manaua,

F—B'F — 5420 nan; B=56B= —11.41 man. u B'= B'¥ — - 17.00 nanaua.
Ha Taj Hauuu raaeie Tauxe oGjexrusa B u B’ ucnagajy ucnpep n¥p6m1‘a Ha E)lziCTo-
jambuMa Off MPBOI CTaKJa: BS, =864 6B =— 10.86 nan. i B8, =85, — S, —
__ B — —952 nan; AyKuHA maK AypOuHa, padyHajyhu je Of MOBIUMHE NPBOT
crakna S, o dokyca F', uanasu pa je pasma S, — F —§,B' = 532.5 nan. (ckopo
14 meTtapa).

Ceu morykmu spaum aDDa’ (ca. 12.), xoju cy ynyheHy y npasiy Ka rjlaBHO|
TauuM crakia B v Koju M31ase U3 Hera InpaBleM BD'a’ napajiesiHo ca 'aDB, npe-
cenajy ocy craxna C(' yBex y jefHoj W MCTO] Tauun 0,
Koja Ce Hajasu Off IJiaBHMX TayaKa BuB a TaKo MCTO
u of moppwmHa S ¥ S’ Ha pacTQjamumMa, Koja Cy Ipo-
NOpUMOHANHA Ca PajuycumMa r U 1’ TUX NOBPLIMHA; [€P
us cmuunoctu Tpoyrsiosa BDO m B'D'0 uanasu:

BO_ DO_DB __SB _B __r
"BO-— DO DB SB_ B r

Cn. 12.

36or Tora Tauka (, — Koja Cce 30Be ONIIMYKM YEHUIAp CTAKJIA, — HECTO
CHY)KM 3@ KOHCTPYKUMjy ONTHUYKMX JIMKOBA,' cmaTtpajyhu CBAKHM 3PaK aD0D’a’, xoju
Kpo3 by MpoNasy, Kao NMPABOIMHMCKM, T. j. Ty Ce 3aHeMapyle FErOBO HEOCETHO
CcKpeTame TpU Manoj AeGbunu crawia. [aBHe mak Tatke, Ha Koje e mpey nyT
ykazao layc, pajy Tako MCTO MPOCTO CPEACTBO 3a KOHCTPYKLMIY JIMKOBA ¥ KOJ
craxn® Ma Kakse fieG/bMHE M KOJ| Ma KakBe C/IO)KeHe CHCTeMe CTaKaia.

6. Jlyma.

Du3KOJIOIKY je TMOCTPOj OKa TaKas, la OHO MOXKE Pa3JIMKOBATH noce6'He TayKe
HekoTa NpeJMeTa a Ja Ce OHe He CIMBAjy Camo y TOM Ciyday, Kaja je BHUJHO
Yr0BHO pactojame Mehy muma Behe oOff 30". 36or Tora ce, ca.npu6nnme}§e'm npep-
MeTa Ka OKy, CBH JieTa/bél 1beroBd MNpojailbaBajy CBe OLITPUiE U olITpHUje; OBO j€
unaKk 0 W3BECHOI pacTojama ®, Mocie Kojera ce jacroha Buhera noropuiasa yCibep
HecoCOGHOCTH OKa Ja Ce MPUIArofu Ka GIMCKUM pacTojarbuMma. 3a 1a/bHOBUJIHE 04YH

na/buHa © Hajjachmjera Bubewa je Beha op 12 mamana (30 cm.), 3a HOpPMaJHO OKO

— okojo 10 wm 9 manauna (25 wm 23 cm.) a 3a KPaTKOBMAO — 7 najnana 1 Mame -
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Anmu axo ce riefa Ha npegmeT aAa, (ci. 13.) Kpo3 caGMPHO CTaKJIO Ca IJIaBHUM
tTaykama B u B’ Taro, pa ce 3pauu nmo usnasy us
mbera pasuiase (qUBeprupajy) 4 fajy yoOpakeHu JIMK
a’A’a’, uTO Ha pacTojaky ® Off 3eHuue OKa, TO he
ce NpEIMET NMPEACTaBUTU y HajjacHujeM OOJMKYy a yBe-
nn4ad y ogHocy V—a’a’,: aa,; pyrum peumma, npu
UCTOM Haj0o/beM pacTojalmby 3a Bubewe o cBe he ce
noce6He TayKke NpefMeTa BUAeTH moj yriauma V myTa
- Behum Hero 6e3 craxna. CabupHa cuCTeMa, KOja CHIY)KM TOj CBPCH, 30B€ Ce NpocTa
WM CJIOJKEHa Jlyma npema TOMe, fAa JIM je CacTaB/beHa CaMO M3 je HOra WM HEKO-
JIMKO CTaKaa.

Kap o3nauumo pacTojame mnpeamMeTa 0 NpBe TIJaBHE Tauke crakia B ca x,
pacTojame 3eHuue Of Apyre riaBHe Taike B’ — ca d a ¢owranHo pacrojame cTaxna
ca f, mu hemo uMaTH y TaKBOM CJy4ajy IO OCHOBHO] dopmysu (4.) OBy 3aBMCHOCT
uamehy x u 0 — d: | I I

X o—d [’
¥ 3a yBelmuame V — OBaKaB M3pas:

v_ ad;  o—d wo—d
V_aall_ 5 = +1_f+1 .. (10)

Opatne ce Bupgu, fa je 3a noéuBaH:e moryhHo Beher yBenmyaBawa V 6osbe
YBEK Ap)KaTu Jymy IuTO 6nmwke oKy (d — 0); NPUBMIHO NAK MO HEKa yBeIuyame
TNpefMeTa NpH yfa/bemy OKa Off Jyne caMo je onTH4Kka o6MaHa, Koja ce oGjallimbaBa
TUMe, LITO Ce caB BuhEHH y CTaKkIy NMPOCTOP NpPH TOME CMamyje.

Sagaka. Tlpepmer, KOjM ce Halasu HA PaBHOj MOBPIUMHM DPABHO-HCHYMYEHOr CTAK/IA, Npef-
CTaB/ba C€ OKYy, — KOje IJlela Kp0o3 TO CTawkjJo, — yBeJuyaH, kao u Kop Jyme. KakBa tpeGa pa Gyne
fe0/bMHA e TaKBOra CTakJa M Pajuyc r cepHe HeroBe IOBpLIMHE Na jaa ce A00Mje MAaKCHMAJIHO
yBe/myawe npeamera V = 21 npu pabueu jacHora Bupa o — 10 nanaua?
- 10
Pewerse. Tlpu d =0 umamo V= 7——}— l=21 of kyaa f=+4 nama ur=+4 f=1% nama

Jo fe

(mpu w=14). 3arum Tpeba jaa Gyge x = Fre 21 nar =b; a muwro je b=-<-=4e, 10 je

e=4%b=4% nama.

7. Cepna abepanwmja.

Kap He 6ucmo, — npu usBohewy ocHOBHe jenHauuHe (1.)" 3a jegHy MOBPLIMHY

KOja mpejama, — 3aHeMapuJM KBajpaTe yriaoea o, 8, W p wiM, IITO je UCTO, KBa-
npaTe Mmajne snuHeapHe BeiamyuHe SD —h (cn. 1.), onpa 6u ce pactojame d, Off MOBp-
IUMHE [0 Te Tauke A, — y Kojoj mpeinoMbeHu 3paxk DA, mpecema ueHTpalHH 3paK
ACA,, — n06u0 O4YEBMIHO OBAKO: l ;
e 2

A ~+ kh?,

rae d, osmavaBa, Kao u npehe, pacTojame Tauke A, mpeceka 3paxoBa, OecKpajHO
OMMCKMX LEHTpaaHoMe, KoeduMUHMjeHT MaK k je Heka (DYHKUMja BeJMuMHA: m, m,, I ¥ d.

Cianmanum ke ce unanom ca h? moehaTu u ocHoBHa jegHaumHa (4.), Koja ce
OfHOCH Ha Ma KaxBy cucteMy BB’ (cn. 14.) xoja mpenama, Kkafa 3pauy u3 jaHe Tauke
A Ha uCTOj ocu mposase KpO3 Ky Ha 3HAaTHOj AuCTaHuuju i of Te oce. Kap ce 03-
Hayu ca X', pacTojamwe Tauke A’,, — y Kojoj ke ce TakBu 3pauu CakynuTd, — Of Apyre

— 15 —

riaBHe Tauke cucteme B’ a pacrojame Tauke
A’, — rpe ce CKymbajy UeHTpalHu 3pauu, —
no npehawmem ca x', oHga hemo umaru:

= ——{—kh2

Cn. 14.

rae KoeduuueHt Kk TpeGa fna 3aBMCHM KaKo Off Pa3HUX KOHCTaHTa, Koje oppehyjy
naHy cuctemy BB’, Tako u op pactojawa AB = x. Ha Taj nauus omwre mecto mpe-
ceKa pa3HMX 3paKoBa, Koju nonase u3 A, Ouhe He camo jefHa Ta4ka, Beh mena mnc-
BpUIMHA pA’ p,, KOja Ce 30Be KaAYCHMHKA.

Kag ca H o3nHayumo paguyc oTBOopa cuCTeMe, T.. BeJIM4YMHY h 3a Hajjambe
3paxe ofi oce, oHfa hemo fo6uTH 3a Te 3paKe PasJMKy

Ax'=x"—xy=KI>x"xy, . . . . . . . (11)

Koja ce 30Be y34)iHa cpepHa abepayuja. Y paBHUHM NaK, Koja je NepreHjuKyJapHa Ha

ocy y Tauuu A’, pobuke ce onTuukM JMK Tayke A y 06Ky nenor kpyxuha, yujn he ce

papuyc A’a =z u3pa3uTu NPUOIMIKHO OBaKO:
z H '

— T e . KK
AX X' H

2=KE% . . . . (12)

Opa BenmuuuHa z ofpehyje CTynam HejaCHOCTM JIMKOBA M CpasMepHa je ca Ky6om pa-
mayca oteopa H. Ona ce 3oBe wmompeuna cehepHa abepaymja. EBO rnaBHEX
peaysTaTa, KOju moTudy M3 aare6apcKux u3pasa KoeduuujeHTa cdepHe abepauuje
K xom mpocTux u ClOXKEHHX CepHUX CTarnau:*)

1.) Kox pBOjako-ucnynmyeHUX X paBHO-MCHYNYEHHMX CTaKJIaj¥ KOe(ULUjeHT je
cthepHe - aGepailuje - yBeK MO3WTHBAH, T.j. NMPEJOM/bEHM Ce Kpajibu 3pauu mpeceuajy
mehy coGom GmmKe CTakily HEro LEHTPAJIHH. ' '

2.) Kop pmBojaxo-ucmymueHor cTawjia, 3a 3paKe KOjy NapajesHO MNajajy Ha mera
WIM U3 Iera u3jase mapajeinHo, ctepHa abepauuja M3/1a3d HajMamwa, Kaj Ccy pa-

h h8 .
*) Kap 8a jegHy NOBpIIMHY KOja INpeilama CTaBHMO COSp = cos - = 1 — 5 umakemo u3 Tpoyriaosa

ACD u CDA, (cn, 1.):

h® d
AD = l/(d+r)2+r* 2r(d+r)mSo~ /d’+ h*-—d(lﬁ—?-?fr—r)
. n d,—
AD=}/ (d —n2*+r*+2r(d,—r)cosp = d?—-—~h =d, 1—5 —d;;-
sin < ADC _d+r__d+r(l_ff.d+r) sin<x< CDA, _ d\—r__d,—r (l+ d+r)
sinp T AD T d 2 daxr ), sinp — AD T 4, 2 d°r

m
a nowrto opHoc cuHyca yraoBa < ADC m < CDA, Tpe6a na Gyne pasau —ﬁll= @, To ke uaahu:

1 1 h? (1 1)2 1, 1 h® (1 1)2
(Fta)-mlz+a) —+(3-g) +emlz—a)
TaxBom ce jegnaumHoM Kop cdiep. crakna ompehyje pacrojame d; Ta4ke Npeceka Ca OCOM HEKOr 3paka
TIOCTe H-eroBa Npenoma ca npBoM moBpmuHoM. IloTnyHo ciamuan opsoc ke ce po6utn ¥ Meby pacrojamuma d’' n d,’
Tayaxka Opecexa ca OCOM 3paka, Koju naga y oOpaTHOM Npasly Ha [ApPYry HOBPLIMHY CTakna pajuyca r’ ca
yAaemem of oce fi'; pa 6m nak Taj spak 6u0 Ta4yHO Y NPOAYKEHY NPBOTA, NPH HULITABHO] AEG/bMHM CTAKIA,
Tpeba pna 6yne d,' =—d, v i’ = h na kemo 86or Tora umaru jomr:

G~ i =G — i G+
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AUYCH HErOBUX KpMBMHA Y OJ[HOCY jeAaH mpema fapyrome kao 1 mpema 6 u Kaja
je TMpUTOM MCHymyeHa NOBPIUYHA OKPEHyTa Ka MapasieIHMM 3pauuma; npu o6paTHOM
naK ToJioXKajy noBpluuHE, cdepHa abepauuja nocraje 3; myra Beha, mro u Tpeba
¥MaTH YBEK y BHAYy INpU YMoTpe6M TaKBora cCTawja Hajéosber OO6JNMKA, Kao Jyne.

3.) Kop paBHO-ucnynmueHOr cTakja Ca TaKBUM UCTUM (DOKAJHUM pacTojarbeM,
Kao Koj| cTakja Hajoosber o6nuka (1:6), cepna he abepauuja nosehatu Hajmawy cBera

]
3a 11 €0 H’bEHE BPEIHOCTH.

4.) Ciepna ce aGepauuja He MOXKe MOTMYHO YHMUIUTUTH, ajli MOXKe fa Ce YYUHU
na Oyfe 3HATHO Mawma Off OHE KOJi CTaxia Haj6osbera OOJMKA, aKO Ce€ OHO 3aMeHH
CHCTEMOM Ca MCTHM (DOKAJHUM pACTOjareM, CacTaB/bEHOM M3 JIBa [[BOjaKO-UCHYyI4YeHa
WIM PaBHO-UCOYyN4YeHa CTaKJa.

5.) 3a notnyHo ymuiuTeme cdepHe abepaumje (T. j. go Agpyror crenena H
3aK/byYeHO) Y CUCTEMH W3 JiBa CTaK/la Koja ce JIOupYjy, ca AaHUM (POKAJIHUM PacTo-
jabuma f u f', HeomxofHO je moTpe6HO fa Gap jefHa of moBpluMHA Gyfe u3ny6ibeHa;
npU TOME Ce jefHUM O YeTHPU NOJAyNmpeyHura r r’ r’ wam r” MoxKe NPOU3BOJHHO
pacnojiaraTd, MOIWITO OHM Tpeda fa 3a0BOJbaBAjy CamMoO TPM JlaHa yCJIOBA:

1) 2= (1) [t b= w0

TakBe cucTeMe CTaKIajy Ca YHHUIUTEHOM cepHoM abepauujom y mwuma (3a HEKO Off-
peheHo pacTojame Of CBETJIOCHE TauKe) 30BYy Ce€ QUIQHATIUYKE.

1 1 1
Kap caGepemo cap oBy jepnaunny ca npe;muyhom M 03HA4YMMO paju ckpakewa nucama 7+7:?’ onga hemo

obutn ; —1
A d + d P. + Kty

- (N 1, 1, el 1) e (1, 1
e Je x=g[r+3) +elet+a) +ilF—a % F+3)
Kaj naK OBJe 3aMeH¥MO NPKOMIDKHO jefHaKe BeIMYMHE :

1 p—1 1 W p—1 1

P u A = s

d s d d, r d’

u nocie pasHux ckpakema, xoepuuujent ke K 3a jegHo crakmo po6uti oBaj 0G/IHK :

=tz [ - B 22

Ipr paHuMm BenMuMHaMma u, s 1 d OBie HAM OCTaje Aa PAacHoJa)KeMO INPOMBBOJHHO CaMO Ca jeHUM Of pa-
Aauyca noBpmMHA cTakna, HampuMmep ca r na 36or Tora he B3a oppehmBame Hajmame ppepgHoctH Km cepue

. oK g
abepauuje NOCHY)XUTH YCJIOB 5 = O. Ha Taj ce nayun npu d = oo W p.= §, — carJacHo ca TeKCTOM, — A06¥Ba:

1 _@e+De 16 1 1_1 1 L
r— 2w+2) s T s T s r— 6
Kp=e—D@—-1) 1 __15 1
8(x+2) st 1127 s’
aKko nax yuunumo pa 6yge rr—oo, T.j. r =S, To he usakn
= Vs W _
K= o 8" S’— Km—[1+ll]Km

Hajsapn, 3a po6uBame roegunnjenra cepre aGepaumje y CuCT€MM M8 ABA Bp. TAHKA CTAKIA, KOja Ce fO-
mupyjy, Tpe6ano 6u npegumpykem mnspasy K popaté uCTO TakaB ciuyad 3a APYro CTaKio, CTABHBLUIM Y IEMYy
1 w—1

—*L MECTO -1—
¥ 2 a v d’

— VT —
8. XpomaTuuka aGepanuja.

[lpyr¥ HefoCTaTak. JUKOBa npou3nasu 300r pasnarawa G6elux 3paKoBa Ha
pasHoOojHe (y crekTpa. 6ojaMa) npu Nposiasy Kpo3 CepHO CTaKJIO. l{au ce 3aHeMapu
ueé.rbvma crakna S8’ y CpaBmewy ca paguycuma
r v r’ 1beroBux MNOBPIIMHA U KaJ Ce He y3me VY
063up ciepHa abepauuja, ysupehe ce, pga he ce
of 3paxoBa, KoOju mnosnaze u3 Tauke A (ci. 15.) cky-

MUTH CaMo jeHOPOAM 3pally, Ca UHAEKCOM NpejamMama Cx. 15.

m, y Tayuu A’ Ha pacTojamy Off CTawkaa X', Koje ce ofpehyje u3 u3pasza
11 I - 1 1),
-x—,—.?'—?) rae |e 7——("1—‘1) (-F+FJ,

3pauu max apyre 6oje, ca MHIEKCOM mpeiamama m’ = m - /\m, ckynuhe ce y Apyroj
Tauuu A’ uMje ce Mauo ynamewe A\Xx' Of A° 30Be y34ysHA Xpomamuika abepaynja
¥ fo6uBa ce, Kao AudepeHUMjasHa MPOMEHa X', Y OBaKBOM OOGJIMKY:

AX of amo 1 p

G=d=—y=—5 ... o 3)

<
Ha Taj ce naunn no6uBa y paBuuHu oA’ «,, NepneHAnKyIapHOj Ha OCY CTaKjia, yme-

cTo Tayke A’ o6ojenu kpywuh, uuju ce paguyc A’ o —{ 30Be mompeyHa Xpomammnika
abepaynja v u3paykaBa ce y 3aBUCHOCTH Ofi pamuyca H oTmopa crakna opaxo:

(=4 Ax . D=2 Hx; . ... ... (14)

npu 4emy he OpojHa BpegHOCT oOfiHOCA p:mAfT 3a LpBeHe U JpbyOuyacTe 3pake

6utu paBHa, npubamwkHo 0.04, Kao WITO TO MOKasyje fajbe HaBefgeHa Tabiuna. He-
jacCHOCT M 0060jeHoCT, Koja OTYA Mpou3asu, MOwe Ce OCaGUTH CaMO - CMaHeHeM
oTBopa crakia ll.

3amucauMo cajia [Ba BpJIO TaHKa M NpubyO/beHa jelHO JPyroMe CTaKia ca
pa3nvvHUM WMHJEKCUMa Mpejamarka /m W p U ca (POKaJHUM pacTojawmuma f M ¢ 3a
3paxke Kakee roj ofipehene Goje. Mehy pactojamuma x u x’ nocrojahe Tama, Ha oc-
HOBY ¢hopmyna (4.) u (6.), oBa 3aBUCHOCT:

:——F— ~ 'me 1€ F—_f_—r?

3a 3pake nak fpyre Goje, Ca MHIEKCOM Npeiamara m, — m - /\m y NPBOM CTaKJy
Uy = p 4 Ap y ipyrom, nad2pesuujanse he npomeHe BpeaHOCTH %, % u xi 6uTn
OBaKBe:

.H_Ami_i- (D_;Ll_w
A(f_—lf_f’ ,A?’_#—l?’?’
1 | | : Il p T
A[?]—-A[?]~L\[7]+A[?]f7+
Opatne usnasu, fna he ce o6a oGojeHa nuKa, KOje pacMaTpamo, MOKJIONUTH NPU CBUMA
MOTyhHMM yfia/belMa X CBETJIOCHE TayKe, aKO C€ MCIYHH YCJIOB:

2w
f+s>_0
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a 3a OBO je MOTpeGHO Aa OFHOCHU p — Am] T ——A_Ll He OyAy jefHaKu, 3aTo IUTO
6u npM jeHAKOCTH HUXOBOj M3auLIo, fa je f——¢ u F—=o0, T.. cucrema cra-
_Kjaau HeOu Ouna HM caOMpHa, HM pacumHa.

TaxBoMe ycnoBYy OAroBapajy: xpoH-carako (0GUYHO CTAKIO) U (PAUHIT-COTAKIO0
(uBpiuke, ca mOmAaTKOM OJIOBHOT OKCHAA), jep CY KOJ HMX, BPEIHOCTH /7 ¥ | 32 Lp-
BEHe, JKyTe, IJaBe M JbyOuMuacTe 3paKe WM MaK TauHuje ropopeku, 3a 3pake, KOju
oproBapajy payuxodepoBum auHujama crnextpa: B, D, F u H — ogakse:

Kpon-craxno PauHT-CTAKIO0 x

m Am p 1 VAN & p

g((‘;f;::)o) :2232 00038 0-0072 :gg;? 0:0073 0:0116 | 161

ey oo o0 | 155, on v | 1
H (my6us) 15466 16711

3aBuH 00208 0-0388 00433 0:0667 | 172

Ha Taj Hayun, ako ce udpajy pacUnHO (hIMHT-CTaKIIO ca (POKAJIHUM pacTojameM ¢ 3a 1.69
nyta Behum o ¢oxanHor pacrojama f ca6UpHOra KpOH-CTakia, oHja he KomOu-
HOBaHa M3 HUX cHCTeMa OMTM cabupHa ca (IOKaJHUM pacTojameM

_ feo __ —169
F= Fhe— —069 f=-+245f
na ke naiBaTn nuroBe uuju ke ce 3pauu 6oja D u F Tayno noknanaru, jepan c¢ gpyrum.

Kon xom6uHOBaHe cuCTeMe M3 [iBa CTakJa HHje MOryhHO MOTNYHO YHHMIUTUTH
XpomaTu4Hy abepauujy, — T... 3a CBe MorykHe 3paKe CIEKTpa; 3aTO ILUTO OJHOC

g - : ;
-—p—, — Kao IITO C€ BUAU U3 Taﬁnuue, — He 0CTaje CTpOoro mnojjefHaK 3a CBE€ Ia-

poBe o6ojeHux 3paroBa. [la mnaxk noknanajyhu jegHe ca gpyruM He oHe Kpajwe Beh
OHe MHTe3aBHHje 3pare, Haume Hapanyacte u muase (( u F), xBojHO ce cTari0 MOsKe
YYUHUTU CKOPO AXPOMQUIHMYKHM a y UCTO Bpeme, — Kao LITO je 6uno Beh pedeHo,
— W aunaHamuykum. Tako ce Haume ¥ u3pabyjy objexTuBM nyénﬂa ¥ MHKPOCKONa
na u nyna Haj6o/bera KBaluTeTa.

AxpomaTusam ce JIMKOBa AOCTW)KE jOLI CTaB/baleM [Bajy KPOHOBUX CTaKasia
Ha TaKBOM pacTojamy jeflHO Off APYror, fa OPBUM CIIAKJIOM, DPA3JI0XEHH Pas3HO-
0ojHM 3pauM majajy Ha Apyro y pasiuMyHMM YAa/bemHUMa Of Oce W fAa Haj3aj usakly
U3 Iera napajuejHo ycjbel, PasjMYHOr JleJioBaa cpepHe abepauuje Ha wUX. Taxse ce
axpomamuyke cucmreme CTakaagu ynorpelibyjy Haumme KOJ OKyJapa AypOMHA HU Mu-
KpocCKomna, Koje hemo pacMOTpUTH y I/1aBH, KOja 3a OBOM MJE.

['TIABA 1L

ACTPOHOMCKY [JYPBMH.

9. Cacras acTpoEoMCKOr RypGmma.

Jdyp6un ce ynoTpe6ibyje KOA aCTPOHOMCKMX M IeOfIETCKMX MHCTPyMeHaTa NpBO
paju Tora, fia A yBeJWuaHe JMKOBE MOCMATPaHUX YJa/beHUX NpeMeTa U jacHuje Hero
IITO WX BUAMMO TOJIMM OKOM M JpYro, 3a TauyHHWje BHU3MpPalbe Ha Te MpEAMETe MNpH
mepewy yriosa Mmehy mwuma.

Kapa je 1609. rogune, 3Hamenntu 'anunej, Tex Hauyyo o HaheHom y Xo-
NaHfMju CpEACTBY, Aa Ce YAa/beHN NpeAMeTH BHie YBEIWYaHH, OH je OfMax Ccam
NpoKawao noTpeGHy 3a TO KoMOMHauujy CHepHMX CTaKJIagu M, Kaj je TaKo KOH-
cTpyucao fypOuH O jefHOra JABOjaKO-MCIYNHYEHOT M jefHOra ABOjaKO-yrHyTOr CTaKia,
0 je momohy mera mpeu MyT 3ana3uo Benepy y o6muky cpna, Tamue nere Ha CyHuy,
npatuoue JynurepoBe W Ap. 3atum je Kemaep y 1610. ropusu nokasao, pa ce
NypOMH MOKe KOHCTpyHCAaTd M3 JBa cabupHa CTakja, Off KOjuX jefHo TpeGa ja paje
CTBapHe, CMameHe JIMKOBE MpEAMEeTa y M3BPHYTOM OGJHMKY a Jpyro, — Koje urpa
yiory siyme, — Tpeb6a fia CIOy>XH 3a HajjaCHuje pacmaTpame THX JIMKOBA Y UCTOM M3-
BpHyTOM o6nuky. Konnepos je ayp6un Gomu op [anunejeor y riaBHome 360r
TOra, IITO CE€ OH MC)KE YNECUTH 3a TayHO BU3HMPam€ Ha MpEIMETe 3a MOCMaTpame,
yBOhemeM Mpexke KOHuuha y HeMy Ha MCTOM MeCTy Ijie ce fo0uBajy CTBapHH JIMKOBH
npepmera; anu 1o je Beh yBeo kpajem XVII Bexa IMukap u O3y y DpaHuyckoj.
Op Tora je no6a Kemnepo mypGuH 1060 HA3MB AQCHIPOHOMCKOZ JypOuHAa H MOYEO
3aMemUBaTU J0Tajame ruefaade (qUonTpe) Ha TeOfEeTCKMM U aCTPOHOMCKMM HHCTDY-
MEHTHMa W TaKO NOCTAa0 HMXOB HEONMXOJHO NMOTPeOHM CacTaBHU [EO.

Ycapplienn acTpOHOMCKM RypOuMH, Koju ce caja ynotpebibyje, OAJuKyje ce Off
KennepoBor camo TuMe, IUTO je CacTaB/beH He CaMO M3 [jBa MNPOCTa Ciep. CTaKIa,
Beh u3 nBe cabupHe, axpomaTtudne cucteme: Cucrema SN, Koja je OKpeHyTa mnocMma-
TpaHome npefmeTy (06jeKTy) aa, (cn. 16.) u Kaja paje weros CTBapar JMK a@’'a’, 30Be
ce o0jKmMB; CUCTeMa TaK $s’,Koja faje yBeauuaH W yoOpakeH JIMK '@y, Ha pacTo-
jamy jacHora Buhema © O OKa, aose ce oky/ap. VI3 4i. 3. mu Beh 3Hamo, Kako ce
KOHCTPYHILY TH JIMKOBM @'a’y W a’a; Npu aHum (POKATIHUM pacTojarbuma 0GjexTuBa
(F) u oxynapa (f) u npu jaHoM mosioxajy HuXOBMX riaBHux Tavaka (B,B" u 6,6")

M ... M’ m <
S S T | . e = ]
[ ___________ N i~ bbbt LI LIEERD R Rt LUt TE s o PPN () ,ff- Lty
a'," a, I o | =
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HAysxuna uunuappudne uesn MM, y kojoj je yrBphen oGjextu, TpeGa ma Gyne
npuGIMYKHO paBHA HeropoMe (haxkaaHOM pacrtojawby F u Ha cafpku y cBOME Apyrom
Kpajy NMOKPeTHy LieB Ca OKyJapoMm mm, Te Ja MOCMaTpay MOXe Taj OKyJap fa Mo-
cTaB/ba Ha Haj6o/beM pacTojamby Of JMKa npeaMeTa a’a’, mpeMa Ja/bMHU CBOjera
jacHor BuAa ®; KOA AypOMHA INaK, KOju Cy HaMemeHW 3a MOCMaTparbe 3eMJbHIIHHUX
npegMeTa OBO je NOKpeTame OKyjapa HEONMXOHO MOTpeGHO jowr ¥ 36or TOra, IUTO
ce Tafa cam JuK a’a’, [o6vBa Ha Pa3NM4UTUM Yla/berbUMa O 06jeKTUBa. Y yHyTpall-
BOCTH LEeBUM yTBpheHe Cy Ha HEKOJIMKO MecTa NpCTeHacTe guajparme y uuby, fa
3afip)Ke 3paKe, KOjU Cy CYyBHULIE HAarHyTH NpeMa OCH CTakja a TaKo UCTO W Jipyre,
KOju OM MOriu Aa ce pedIekTyjy ca“fyBapoBa LB y OKyJap Te [a CaMoO HallKofe
jacHocTM nMKoBa mocmaTpaHuX mpeameta. Ca Hajy)koM Off HHX, KOja Ce Hajaa3u OHie
rae ce o6pasyjy CTBapHM JIMKOBU a’a’y, U OTpaHUYEH je MPOCTOp, KOju Ce Kpo3 RypOuH
BUAM. Y oBoj ueBu yTBpheHa je m Mpexa KOHuuha 3a Ta4yHO NOCTaBJbewe RypOUHA
(Bu3upame) y npaBuy npeimera, o uemy ke OuTu peueHo fabe (wi 15.).

10. ObjexTuEE M OkynapwH.

JacHoha nuroBa, koju ce o6pasyjy y nypOuHy, 3aBHCH Ofi BeJn4uHe 06jeKTHBa.
Y Tom nornepy je gypOuH Y TOJIUKO 60JbY Y KOJMKO My je oGjexTuB Behu. Anu, nowmrto ca
nosehamemM 06jexTHBa pacTe M YTHI@j cdepHe M XpomaTuyHe abepaiuje ¥ MOWITO Ce
HU jefiHa HU Jipyra He MOKe, CTPOro ropopeky, NOTNYHO YHUIITUTU HUKAKBOM CHCTEMOM
cTakaja, — TO IOCTOjU HM3BECHA TPaHMLA 3a HEroB OTBOP (UaMeTap), MPeKO Koje He
Tpe6a uhu; Haume, fuameTap OGjeKTHBa He Tpe6a fia je Behu off 4 <% WM 5 Hero-
BOra ¢poxanHor pactojawa F, lITO oner 3aBucH off KakBOke CHCTEME HErOBUX CTaKasa.

O6jextuB RypOuHOB je 06MYHO cacTaB/beH W3 cabupHOr KpoH-ctakia K u pa-
cunHor dumnT-cTakna F (cn. 17.), xoja cy ymeTHyTa y 3ajefHMYKM, METaJIHU NPCTEH
TaKo, Aa nmpBo Tpe®a fa Oyie OKpPeHyTO mpeameTy, KOju ce Io-
cmarpa. [lomro ce ca jeguuM of paguMyca mnoBpluMHA 06a
cTaKJa MOXKe PacnojaraTé NPOU3BOJBHO (4. 7.), TO ce INpPEeAmoOj,

Ca. 17. u3[y0/beHO] NMOBPLIMHM JAPyrora CTakja pAaje OOMYHO TaKBa HCTa
KPMBMHA, Kao ¥ 3afm0j, MCIYMYSHO] MpPBOra na ce CTaB/bajy jefHO MOpeR [pyrora,
ofBajajyhm ux camo nomohy Tpu Tanka nuctuha (c) op Kajaja wnm crakana. I[lpu
cacTaBbamy O0jeKTLBa BPJO je BaKHA ONepauuja, Koja Ce 30Be YEHmpuUparbe CTa-
Kajla ¥ Koja ce cacToju y TOMe, la ce mpomeHOM Ae6ibuHA TMX nucTHha U 06pTameM
CTaKaja OKO HUXOBUX Oca H3Hake TaxaB HUXOB y3ajaMHM MOJIOXaj, NpU KoMme OM ce
nobunu nUKOBM Haj6osbe KakBohe.

[ayc je nokasao, fa ce onTu4Kka KakBoha 06jeKTHBA MOGOJbILABA CTAB/bambeM
KPOH-CTaKja ¥ (UIMHT-CTaK/a Ha M3BECHOM pacTojamy jeHO Of ApYyrora, Kao KOJ
06jeKTHBa, KOjU CMO pacMarpanu y Wwi. 5., anu ce, — ycibej Telkoha LeHTpupamwa, —
TakBUM OGjeKTHMBMMA He CHaOfeBajy AypOMHM NPEHOCHHUX MHCTPYMEHaTa.

[Ipu cacraBy ce oxkynapa ofpaha rjaBHa NaKiba Ha YHUIUTEHE XPOMATUYKE
1bHUXO0Be abepauuje, MOLITO je, yC/bef, HE3HAaTHUX HMXOBMX MNMMEH3H{ja, clepHa ale-
paudja KOJ HHX CPasMEpHO HMIUTaBHAa. Y TOM CMUCIY Haj6o/be 3af0BOJbABAjy Haj-
npocTje cucreme oxyjgapa XureHca u Pamcpena.

Oxynap ce XnzeHcoB cacToju U3 ]Ba PaBHO-MCIyNMYeHa KPOH-CTakja S U s’
(cn. 18.), 4mje cy mcmymyeHe MOBpIUMHE OKPeHYTe Ka 0GjeTMBY AypOuHa ¥ 4uja do-
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Ka/Ha pacTojama @ # ¢’ uMHe ca pacTojiwen ss'— 1) oBy npomopuujy:
qrD:ig=8:2:1,
Taxo, fAa ce apyru dokycu ob6a crakna fianaze y jemHoj u uctoj Taduu ¢’ . Kap ce

¢opmysie (6.) mpouute riaBe NpUMEHe Ha OBY CHCTEMY M Kajl Ce 3aHeMmapu felbuHa
CcTaKajna, nobuke ce: ' o

f=-14D, b=-+4D w  b'=-+4D,
T.j. pacnopef je rmaBHuX Tauyaka b u b’ m doryca f u f’ KOJ OBE CUCTEME TaKas, fia je
| sbi=sb"=1+D, sf=fob=1D u fs'=sf'=1D.

Ca. 18

[Towro ke 3pauu, KOju Mmapajy y OKO, M3J1a3UTH W3 OKyjapa CKOpO MapaielHo,
TO MUK TpeaMeTa @ a',, Koju 06pasyje RypOMHOB 0GjeKTuB, Tpeba fa ce Hanasu y ¢o-
KaJIHOj OKYJIapHOj PaBHUMHU CUCTeMe f, T.j. Taj OKyJap Tpe6a ja mpuma y ce6e KOHBep-
redtHe (caGupne), 3pae. Anu Kaj ce y3Me Ma KOjU 3paK oc Of OHMX Koju ce
CKyIUbajy Ka (IOKyCy f, M Kaj Ce KOHCTPyHMIUe Ja/bh Heros myT ¢ o', MO NO3HATUM
HaM npaBuIuMa, yeujiehemo, fa he oH npokM Kpo3 NpBY IJaBHY paBHMHY b M Kpo3
Ipyro crakno s Ha pacTojamy bo' —s'¢’ —sc op oce (jep je sf=fb), Taxo, na
he ce cTBapHM JIMK NpegMeTa a”’a;’ Hama3uTH y paBHuHM D'.

Okynap ce Pamcrenos cactoju Taxohe M3 [IBa paBHO-MCNYMYeHa KPOH-CTaK/Ia
sus (cn 19.), amu cy ucnynyeHe HUXOBE CTpaHe OKDEHyTe jefHa Apyroj a mehy
(hOKa/IHMM pACTOjareM HUXOBUM ¢ U ¢ U pacTojameM ss’— D mocroju oBaxas opHOC:

e:D:9"=9:4:5

TaKo fia ce hoKycu 06a CTAaxaa M KOJ OBOT OKyJiapa MoKjanajy y Tayuu rp’._ Kop oBora
oKynapa, mo dopmynu (6.) usnasu: .

S=4%D, b= 1 U b=1+D;

T.j. pacropen je rnaBuux Tadaka b u b, u, doryca [ u J' Takas, fa je sb' =b's’ =
=13D, s=f—b=2gD u f's =f— b = £D. Ilpema Tome ce npsu ¢horyc [ Ha-
7asyW ca CIoJbHE CTpaHe NpBOra CTakja § a 3paud Off camora JMKa a'a’;, NocMa-
TpaHora NpEeJMETa yJia3e Y OKyJap AUBEPreHTHO (PacumHO), CTOra ce IMOHEKaj OH
30Be WO3MITMBHM, 34 PA3NMKy Ofi HezamuBHoZz PaMcleHOBOr OKynapa, Koju y ceGe
npuMa KOHBeHrepTHe (cabupHe) 3paxe.
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AKO ce MOJCeTHMO Ha PEYeHo y 4i. 7., Aa 3pal, Koju npojase Kpo3 caGupHO
CTaKJIO OKO KpajeBa HEroBHX, Mpecelajy ocy OMmKe Ka CTaky Hero Ji LEHTPaJHH,
TO hemo ce Mo Xofy 3paKoBa, NOKa3aHOME Ha CIL. 18. u 19., yBepuTH, fa ce Ko o6a
OBa OKyJiapa XpOMaTu4Ka abepauuja, No M3Jasy 3pakoBa M3 NpBOra Craikia s, na-
paiulle pasNMUMTHM YIUIMBOM Ha UX chepHe aGepauuje y papyrome crawiy. To
JONyIITa, Aa Ce MOMYNPEYHNK MPBOra CTakja s, M KOJ jeAHOT W KOA ApYyror OKy.apa,
‘JoBefie 70 3/ Ma Yak M HELITO BHLUE.

XureHcoB OKyJap, YC/bel Mamer yTuuaja ciepHe abepauuje y Hemy, Aaje
Gosbe nuroBe of PemcpeHoBor ma ce 360r Tora OH cMaTpa Kao 6OJbM Y Ciyvajuma,
Kaja je moTpe6HO Aa ce AYPOMHOM pacMaTpajy HajCUTHMjU feTa/b¥ HEGECHUX WM
3eMa/bCKUX TNpegMeTa. AiM je OH HeNojecaH 3a TayHa BU3UPaka Ha INOCMaTpaHe
npepMeTe, MOWTO 6M ce KOHuMhM, KOjU Cy MOCTaB/beHM Yy MCTOj paBHuHM b’, rje ce
roOuBajy ¥ HHXOBM CTBapHM JMKOBM a”a”, (cn. 18.), pacmarpanu y HeMy CaMmo
APYrUM CTaKaoM s’ Te 6M ycibeJl TOra M3rJieflau HejacHu ¥ 0GOjeHM; OCHM TOra OHH
npu ToMe HeGM OCTajali HEMOKPETHM NpM M3BJAyely M YBJauyewy LeJor OKyJapa
npema Jla/bWHU TOCMAaTPaHUX npepMeTa. 360r Tora ce AypOMHM YrJIOMEPHUX MHCTPY-
MeHaTa cHaGneBajy o6u4HO PemcheHOBUM OKynapuMma, KOJ KOjUX HEMa THX He3roja.

Kop HajHOBMjUX Ce NPEHOCHHX AaCTPOHOMCKMX HMHCTPyMeHaTa CBe uellhe U
yewhe nouutbe Nna yBogu KeJiHep-0B CIOXEHM OKyJap, KOjU ce 30BE OPUIOCKOUCKH.
o nonokajy ‘goxyca f u f° oH je cimyan ca PemcpeHOBUM OKyJIapoM, aid je OHO
CTaKIoO Koje je GMuwKe OKy, aXpOMaTH4KO, T.j. OHO je caMO mo ceGM CacTaB/beHO W3
[Ba CTaKJa; APyro nak, Koje je ABOjakd WMCIyM4eHO, y 3HaTHOj Mepy ocjalibyje OCTaTaK
ctepre aGepauuje 3paxoBa, KOju Npojase Kpo3 06jeKTWB AypOuHa. Ycibeg Tora je
caj MoryhHo, — mpu uCTOM ¢poKajHOM pacTtojamy F o6jexTuBa, — OTBOp (npeqHuK)
weros I) yuuau gBa nyt Behu Hero Kxoj npehauwHux RypOuna.

11. VBenmuame nypOm=a.

Kag ce o3Hayu pacrtojame of npegmera du, (ca. 16.) po mnpse TriaBHe
tauke B oGjextuBa pyp6uHOBOr ca X a pacTojame Of 3€HMLEe OKa JI0 ApYyre rjaBHE
okynapHe Tauke b’ ca d, ouga kemo mmartu, Ha ocHoBy dopmyna (5.) u (10.) npene
rj1aBe OBe M3pase 3a yBeiauyawme V M v 06jeKTHBA M OKyJapa:

aa, F a'a’y
—_— Sy S D —
\ aa, — X—F da,  f 71—

Mon yseanuarwem nax gypouna W, pasyme ce, fa Tpe6a pasymeTH OJHOC BEIUYMHE
JAMKa a’a; He MpeMa ancoJyTHOj BEJMYMHM camora npejmera aa, Beh mpema OHOj Be-
JIMYMHA H-ETrOBOj, Koja 6M ce NpejCcTaB/baja HEHAOPYXKAHOM OKY NOJ THM MCTHM yrJIOM
. . . (O]
< oBoy = < aBa, na pacTojamy jacHora riefawa o, T.j. IpeMa BeIUHUHM 00; = Ad;x;

36or Tora he ce OHO U3Pa3UTH OBAKO:
“T — a!lall1 . a_al. ) al al allall
T awy T ax aa; add,

~VU

Hanomenyhemo jous, aa je Kop OKyjapa XureHCOBor 1 PamcueHoBor pacTojame
d neonxonHo Behke ox s'b'=4%D, T.j. Behe ox £f Ko npBor okynapa W Of *f KOJ
apyror; nabe hemo max Bumetd (wi. 12. u 13.), pa je npu ruefawy Kpo3 AypOuH, JO-

9y

HEeKJIe 4aK U MOTOfiHUje Ap)KAaTU OKO Ha yaabewy d — f Off riiaBHe Tauke okynapa b’.
[0}

Kap ce y3Me, Ha OBUM OCHOBaMa, U — 7 W Kai ce 3aHeMapH, CpasMepHO mpema X,

mana BpepHocT F, oHpa kemo pobutu:

__..wx :f.‘ . . . . . . . . .’ (l-)

Taxo je yBeauyame aCTPOHOMCKOr AypOMHA NpUOIMIKHO DPaBHO OfHOCY (poKasHOra
pacTojarmba 06jeKTHBa mpema (QOKAJHOME pacTojamby OKyJapa M TNOKasyje 3a KOJHUKO
Cy nyTa yrid, — TOf KOjUMa Ce TNpeACTaB/bajy y AypOMHY CHUTHH JeTaJbu NOCMa-
TpaHuX NpefMeTa, — BehM Of MocMaTpaHUX [OJHUM OKOM.

Mnaxk He Tpeb6a uhu CyBule faneko ca yBeauyameM fypOUHA, CYBULUHMM CMa-
IbMBabEM OKyJapoBora ¢qioKajHora pactojama f, 360r Tora IITO Ce YjeHO C THUME
NoyMBY fla 3anakajy pPasju4yuTH HEeJOCTalM JHUKOBA, 360Tr ONTHUYKUX HECaBpILUIEHCTaBa
o6jexTuBa.

12. Tlo/be riemama M OKY/JIAaPHO OKHO.

Kap osnauumo ca d puamerap orBopa nn, (cia. 20.) mpBora CTakjia ¥ CHOjUMO
KpajeBe TOra OTBOpa Ca [PYrom riaBHOM Ta4ixkom B’ oGjexTuBa npaBum nunujama B’ n
u B’'n, ma noByyemo Kpo3 INpBY IJIaBHY

. N, P_‘ N ____——.-"'"_lj
tauky B nmapanenne um nunuje BN m BN,, —“——===o_ I 5
e e— 1l ==
yBufehemo, na ce mpeameT, Koju ce myp- N vy TeSSIIIT -
ml
6MHOM NOCMaTpa, MOpa Hala3uTH Yy YHY- Cu. 20.

TpawwoCcT KoHuyHor mpoctopa NBN, Te pa 6u 3pauu Of mera MOI/IM JONpPeTH [0
okynapa 6e3 peduexca ca nyBaposa uesu. Yrao N — << NBN, = nB’n,, — xoju cnyxmu

.. d
Kao0 Me€pa TOr' KOHMYHOra IpocCTopa ¥ KOM |€ l'IpPl6J'lld)l(H0 paBaH OJHOCY F,—SOBE

ce AypOnHoBo mose 2nejarba. IlowTo je puamerap d OKYJapoBOI OTBOpa YBEK OKO
2 nyTa mamy off (hOKaJHOra Heropa pacTojama f, TO mosbe riaefawa N Tpeba fa ce
M3pa)KaBa y JIYYHUM MUHyTama NPUGIMIKHO OBaKO:

~.d __ f _ 1700
N—Fsinl'_ZFsinl”“ v e 2.)

Hanpumep, 3a cpasmepHo Manu aypOuH, ca yBeauyasawuma 30 u 60 myTa, npubIMKHO
ke 6utu N—=57" u N=28"; kon ymemuyawa naxk of 600 u 1000 myTa, — Koja mory
6uTH caMO KOJ BpJO BeJMKHX AypOMHa, — MNOJbe TJiefilama u3janu Mawe of 3" u 27;
36or Tora ce, 3a BU3Upame TaKBUM AYpPOMHOM Ha jKeJbeHe MpeAMeTe, Ha HeMy yTBp-
byje mapanenHo ppyru, nomohHu, Mawu RypOuH, KOjU C€ 30BE WIPAKHIQY.

Kao wro je Hanpep peueHo, pujadgparma mm, y aypOuny yTBphyje ce y do-
KanHoj paBHuHM oGjexktuBa (ci. 20.). Hbenum ce gmamerpom mm, — 3 oppehyje yrao

< PBP, = sx mB'm, = F OHOr KoHu4aHora mpocropa PBP,, koju ce moxxe HassaTu

mosvem 2siejarba nyp6uHa, 360r Tora WITO 6M Ce CBe OHO MOTJIO riefaTu (OCMaTpaTH)
OfljeIHOM KpO3 HENOKpeTHU AypOuH, Kaj O6u oxynapoB oTBop d 6uo Behu op 8. Anm
nowro o6u4HO 6uBa, fa je d < d, TO je KON HEKOjUX MHCTPyMEHaTa yJellleHa crpaBa
(cn. 21.), 3a nokpeTame OKyJiapa y NpaBly NepleHUKYIaPHOM Ha ONTUYKY OCY iypOuHa,
Pagu AeNMMUYHOr NOCMaTpara LEeJora HeroBOor MoJba riefilama.
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Kaj mpompaTHMO MyTeBe CBUX 3paKoBa, KOju AOMUpY M3 o6jeK-
tusa MM, y okynap nn, (ca. 22.), yBupekemo, fa OHU o06pasyjy 3a OKy-
JIapOM CIIOYETKA KOHBEPTEHTHN KOHYC N/t @ 3aTUM AUBEPTEHTHU VIV,
TaKo, Aa Kaj ce OGjeKTUB OKpeHe CBETJIOCTH, Ha €KpaHy v, — KO €
[OCTaB/beH TJErof 3a OKYJapoM, — TojaBuke ce OCBET/bEeHH Kpyxuh
yv,, Koju fie OMTH HajMarmu ¥ MOTMYHO jacaH HAa OHOME MECTY (i, FAE he
OH GUTH CTBapHM ONTHMYKM MK OTBOPA OGjEKTHBA. Osgaj HajMarby OKPYIJIX
NpoOCTOp |y, — KPO3 KOjU Mpojiade CBU OKyJapeMm MPUM/BbCHH 3palld,
— 30Be Ce OKYJIQPHO OKHO. Y[albetbe HeroBo
£ op Apyre riaBHe OKynapeBe Tauke b', —
cnpernyto ca ypamewem (F—-f) objexruBa o
npee riasBHe Tauke b, — oppehyje ce OBaKO:

1 1 1 F

. 1
e WU SRS c—r. (14w
e=7Frroreyn o Y [+
JMaMeTap MaK 1eroB (i, = A, — aKO O3HAYMMO AMamMeTap OTBOpa OGjexTHBA Ca D,
— Owuhe .
A=D,oto=Dd=8 . .. ... . < (3)

Opatie uanasu, Aa ako je Auamerap A OKyJapHOra OKHA Behu op pmamerpa
3eHUIe 0, OHAA je NOTOJHUje APYKATH OKO HE HEMOCPEHO M3a OKYy/Iapa, Kao yomiuTe
npu ynoTpe6u ayne, Beh Ha ypambemwy £ o Apyre Herose rjaBHe Tauke b’, mpu-
GIWKHO paBHOM f, Te fia Ou y OKO Mnajana Hajpeha KOJMYMHA 3pPaKoOBa.

13. Jaceoka nmkoma.

Ha ouHoj Mpexxwaun (peTunu) TpeGa Aa ce no0uje MOBOJHHO jacaH JIMK Npef-
MeTa, fia Gu ce OH MOrao BUAETH; HaNpUMED, jacnoha je 3Be3gd 7. BelMYMHE Beh
TONMKO CNaba, a X HU HajoLITpUje OKO He MOXKe yrJefaTH Hohy 6e3 nomohu. nypOuHa.
Anu ako je O4HAa MpeXHaya pasfpakeHa jOll U CBETIOCHUM 3pauuma, KOju [oJla3e
U c jpyre cTpade, onpa ke ce MoOh pasiuKoBama NpefMeTa JOLI BULIE CMAHUTH,
IUTO YBEK 3aBUCHM Off Camora JiMKa NpeiMeTa ¥ OHE MO3ajuHe Ha KOJO] ce OH Hpep-
craBba. Ila @ BUIUMO, KaKkBy YJOry urpa fypOuH y TOMe CMHCIHY.

Kap npegnocraBuMo fa je nypOuH ynpaB/beH Ha 3Be3jly M Jia Cé 3eHula OKa
Haja3y Ha HajlIOrOfHUjeM MECTY 32 By, HauMe y PaBHMHM OKYJIApPHOT OKHA, OHJA kemo
yBupieTH, A2 he mpu A >>o ca 3Be3fie y OKO IONPETH He CBA KOJIMYMHA FHEHUX 3pa-
KOBa, KOjy je NMPUMHO OGjeKTHB NPONOPLMOHAJIHO KBAAPATy IbEroBora JMameTpa D,
Beh cmameHy y pasmepu o?:A?; 3060r TOra, Kaj O3HaiuMmo ca I jacHOhy 3Be3pe,

TJieflany Kpo3 AypOuH, a ca [ — TOJMM OKOM, — no6ukeMo:
i D22, D?_ .
7T A ‘az_“&é”—w’

ako mu je A <a, To he Ourtu:

i D2 -o A2
- = :W2§<W2.

i o

[Ipema TOMe, 3aMeHOM OKyJjapa ciabora yBeluyarwa CHIHHjUM, jacHOha 3Besja,
Koja ce 3amaxka y AypOuHy, Tpe6a ja pacTe NpONOPLMOHAJHO Ca KBagpaTOM YBe-
nuyama W, aqu caMmo JOTJIe JIOK OKHO OKYJapoBO He Gyie DaBHO 3€HHUM O4YHOj;
nocjie Tora nax ynorpeGa BpJio CHJIHMX OKyJlapa MO)Ke NMOCTaTH HEKOPHCHa, jep jacHoha
%’ OCTaje HEMPOMEHJbMBA a NOJbe Ce [Jeflaka CMamyje. 3Hauu, fia je 3a MoCMaTpabe
cnabux 3Be3[ia HOhy HajlOrOfiHU{M OHAj OKYyJap, YHje je OKHO jeHAKO Ca 3EHHLOM OKa.

CacBum je npykuuja CTBap MpHM pacmaTpamwy NpefMeTa, YMje Ce NPUBHUAHE [U-
MeH3Mje y RypOuHy Memajy ca ypenumyaBaméMm W. CeeTsiocHM ce 3pauu Taja pasme-
LWITAjy MO LEJ0j MOBPUIMHM JIMKA TPEAMeTa NPONOPLUMUOHA/IHO Ca KBaJipaToM YBeIM4ama
ma 36or Tora he ce jacHoha [ cBake moce6He Tauke JIMKa AOGMTH AE00OM MpeNHUX
u3pasa ca W? Taxo na he wmsahu: '

npR A& . & &« « &« & & & & s —3.—:1
| -
mpuA<le . ... =

T.j. 3a NpeAMeTe, KOjU MMajy OCeTHe NpPUBHMJHE AUMEH3uje, jacHoha je /MKOBaA y ayp-
OWHYy yBeK Mama Hero npd NocmMaTpamby TOJIMM OKOM; OCOOUTO NMaK aKo ce y3Mme Y
063up rybutak CBETJIOCHMX 3paxoBa Off peduiexca u ancopOupama HHUXOBUM OOjeK-
TMBOM U OKYJIapOM, KOjU Y jelHOM C)epHOM CTaKJy YMHU OKO § a Yy AypOUHY ca YeTHpu
CTakja — OKO } CBHX 3paKoBa, KOju Nafajy Ha ofjekTuB AypOuxa. [Ipema ToMe,
aKo Cy NpefMeTH, KOju Ce MocMaTpajy camu o ce6u BpJo jacHu, kao wro je: CyHue,
Mecen, Benuke miaHeTe M T. [i. OHJA OKyJapy ca CHJIHUM YBelu4ameM MOry OHuTH
MOrOflHM 32 pacMmaTpame JleTa/ba MHMXOBUX; IIpM [OCMaTpamy INaK KOMETa,
MarjiMHa, BpJIO YAa/beHUX U phaBO OCBET/beHMX 3€M/bHIUHMX IpefMeTa U T. CIL.
HUje KOPMCHO yNOTpeOuTH OKyJiape uMje je OKHO Mame Off 3eHule OKa. JacHo je Ta-
Kohe u TO, 3alUTO OKy/Japu Ca CWJIHHUM yBeJMYameM IOMaXKy fa ce 3Be3fle BUe U
famwy: jacHoha 3Besfe, ca CMamemeM OKHAa OCTaje HEeNnpoMermeHa ¥ paBHa (2)2, Me-

. : 2
bytum jacHoha cBetne aTmocdepHe mosaguHe cnabu y ORHOCY (5)

o .

14. Makpomerap.

Yrao 3 aBa, (cn. 16.), mop Kojum ce mpefcTaB/ba NMOCMATpPaHU INpeAMeT aa,
u3 TpBe riaBHe Tauke B o6jexTuBa, paBan je yriny << a'B'd’,—a, nop xojum ce
npeicTaB/ba CTBAapHM HErOB JIMK a @’y u3 Jpyre rnaBHe Tauke B', 36or Tora Kap ce
M3Mepy Ma KOjUM HaYMHOM JIMHeapHa BeJM4MHA @' d’; M Kaj Ce OHa MOJieJM Ca pacTo-
jamem of me [0 Tauke B, — Koje je KOX acTPOHOMCKMX MOCMarpara TayHO PaBHO
F, — oHga ce MO)Ke BpJIO Ta4yHO Ja Ofpefu YIJOBHA BPENHOCT o mpefmeTa. Panu Tora
Ce y OKXyJlapHM Je0 AypOWHA CTaB/ba INOHEKaj ChpaBa 3a TaKBa Mepema, Koja ce
30Be MuKpOMewmap. o

On ce cacroju u3 mpaBoyrie kytujuue AA (cn. 23.), y 4ujoj ce yHyTpall-
1ocTu nokpehe Hampen ¥ Hasag, momohy ¢uHO Hape3aHora 3aBpTia ((, noxpeTHH
pam BB ca xonunhem nn op nay4use nepnesuxyiapHo Ha npasai 3aBpTia (C; konuuh ce
Taj Ha/lasy TayHO y PaBHMHM JIMKA TMpEIMeTa a’ @' ; Ha Camoj NaK HeMOMHUYHO] KyTuju AA
3aTEerHyT je HemokpeTHWM Kowuwh pp y mpasuy 3aBpTima ((C. Ilpema Tome, ako ce
o6pTamemM KyTHjulle NMOCTaBM KOHYMh pp Tako, fa OH NMpOJa3M TayHO Kpo3 a M 'y,

4
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w, fa Oyne mapanenaH ca JMHRjOM Q' @'y, a MUKPOMETAPDHUM 3aBPTHEM II0CTABU
Kouuh nn NpBO Ha Ta4yKy d' a 3aTUM Ha «';, To he yuurweHH npi Tome 6poj o6pTa
M K3PasUTH TPAKEHO JIMHEapHO pacTojame a’'a’;.

T — gg Oxpyrim 6poj o6pTa, yKOJMKO Ce MOKpeHyo KoH4uuh
el ke | nn, Gpoju ce nomohy cuTHEX 3yGaua miowMue I,
- ‘ % Koja ce BUAM y TNOJbY [Jlefjatha; CUTHM NaK JEJIOBH

CBaxkora o6pTa 3aBpTHa 4YUTAjy Ce Ca BEJIHMKOM Tay-
Cn. 23. Howhy Ha M3JIe/beHO] LMIMHIPHIHO] MOBPLIMHU JI0-
6owa DD, xoju je yTBphen crmosba 3a pyuuuy 3aBpTba.
Kap ce o3Haum mmpyvHa 3ape3a MHKPOMETApHOr 3aBPTH-a Ca Y a NPOYUTaHa
HEeroBa, Npu CTaB/bewy KOHuMha nn Ha Tauke a’ u a';,, ca M u M,, onpa ke ce fo-
6utu u3pas

o' =C M —MN)

8a OpOj CeKyHJHM, KOjH Ce Cafp)K¥ Yy Hanpel pedeHoM yriay o. Y TOM H3pa3y ce
KOHCTaHTHa BenuyuHa (= Ts{n—l 30BE BPeHOCUT jeJHO2a 00pUIa 3aBPITHA U MOKE
Ce OJpeIUTH MUKPOMETADHMM Meper-eM KakBe Beh IO3HaTe YIJIOBHE BEJIMUYMHE o, H.IIp.
nomepama [lonapue 3Besfe y TOKY Ta4yHO NMO3HATOI MHTEPBOJIa BPEMEHA. |
Y kytujuuu-ce AA o6u4HO 3aTe)xe joLI jelaH HENOKPETaH KoHuuh min napa—
JIEJIHO ca nn; Kaj ce yHanpej ofpefn ctanHo npouutame M, Koje ce fo6uBa Ha goGoliy
MUKPOMETpa NpH MOKJanamy INOKPETHOr KOH4YMha nn ca HEMOKPETHUM mm, OHJA Ce

AYPOMH MHCTPYMEHTa MOXXE CTaBMTH TaKo, a KoHuuh mm Johe TayHo Ha TauKy d';
na je JOBO/bHO CTaBUTH KOHuuWh nn nomohy 3aBpPTHA CaMO Ha TayKy @', NpH qemy

he usahu
o= C. (Ml s MO)'

15. Mpexa xomumha.

Ao ce 3arerHy fiBa y3ajaMHO MepreHJUKyIapHa KoHuuha Ha fujaparmu, Koja
ce Hajasu y (poxanHoj paBHMHM OGjekTHBA, TO he Tauxa mwuxosa npeceka ( u ppyra
rnasHa Tayka B’ oGjextuBa o3naumtu y myp6uny cranny sumuajy OB, koja ce 3soBe
onmun4ka oca AypOMHa, pa3yme ce, la OHA MOXX€ M Ja Ce He MOKJama Ca ONTUYKOM
ocom oGjextuBa. Oxpehyhu caj ueo gypOuH TaKo, [ia mpecex (kpct) xonumha () mo-
KJIONK NPBO JIMK Q' KakBe ya/beHe Ta4yKe a a 3aTUM JIMK a’', JApyre Ta4yke a, WM,
— Kako ce To Kpahe Kaxe, — Bu3upajyku JypOuHOM Ha a ¥ Ha a,, yBuaehemo, fa
he ce mpasan ontuuke oce OB’ mpomenuTu npu TOMe TayHO 3a OHOJNMKM Yrao, MOf
KOjUM Ce BHe Ta4yKe a M @, U3 Tayke NocMarpama. Ha Taj ce Hauun pyp6un moke
YACCUTH HA Pa3HHUM YIJIOMEPHUM MHCTDYMEHTUMa 3a BU3Mpame Ha NpeMeTe Te fa ca
OrpOMHOM Kopuuihy 3ameHu oOu4He riefave (mmonTpe), jep he ce ca mwerosum yse-
Jmdarem W nopehaTty M TaysocT Busupama W nyTa. TayHOCT BUSMpaa oMM OKOM
KpO3 rjeflaye LEHN Ce II0 OHOME HajMarbeM yriy riefawa, IOj KOjUM Ce [[BE TauyKe,
MOCMaTpaHe rojiuM OKOM, He C/IMBajy yjeAHo. Ta TayHOCT Moske GUTH OLEHEHA CPEeHbOoM
rpemkom oko -+ 30”. U3 oora manasu, ga cpejwa rpelika € BU3Mparba AypOUHOM,
— KajJla Cy NpefMeTH jaCHM ¥ KajJa ce He Koue6ajy yc/bel, HEMHUPHOT Basjiyxa, —
Tpe6a fa Oyae NPUGIMIKHO OBaKBa:

i°”..'.........(4.)
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Y mypbunuma ca He3HaTHMM (hOKaJHHM pacTojamem I OGjeKTHBA ¥ HajTambu
ce KoHuuh Off mayyuHe mpeAcTaB/ba, U3 Apyre riasHe Ta4ike B’ o6jexTuBa, mop yriaom
of 27,3 ma 4Yaxk M BHIUE, Te KaTKa] MOXK€ U CaCBUM []a 3aKJIOHU MOCMATPAHHU MPEIMET,
Hanpumep 3Be3fly cnafora cjaja. 360or Tora ce NOHEKaj NpPETNOCTaB/ba, Aa Ce y Ayp-
6uHy MMa He jefaH KoHuuh Beh map 6aMCKuX, nmapanejHUX KOHuMha Te fja ce mocma-
TpaH¥ TpEAMET CTaB/ba TayHoO y cpepuHy Mehy mwuma. Kopg Takse mpesxe xonumha,
onmuuka ke oca pypbuna 6utu junuja B'O, koja cmaja mpyry riaBHy Tauky B’ ca
uenTpom O npaBoyraoHuka, CTBOpeHOr mpecekoM of o6a mapa kxowunha. Hajeap je
KOJ HEKOjUX aCTPOHOMCKHMX NOCMaTpama KOPHCHO MMAaTH MPEXy, Koja Ce cacToju u3
YMTABOT HU3a MNapajenHuX KoHuuha, a OM Ce Ha CBMMA HbMMa nocMmaTpana (MpHBUIHO)
MOKPETHA 3Be3la WJIM Ma KaKBO JpYro HeGECHO TeJO MNpH jeJHOM M HCTOM, Hempo-
MEH/bMBOM TNOJIOXKajy AypOuHa. [lop pacmojarwem usamely wxonumha, xop oBe BpcTe
Mpe)xka, TMojpadymeBa ce He JWHeapHO pacTtojame Mehy wuma d Beh yryioBHO, mop
KOjUM Ce OHM MpefCTaB/bajy M3 fpyre TJiaBHE TauyKe 06GjeKTHBA T.j. yrao

s
F.sinl”’

3a wu3pajly Mpexke, MayKoBM Ce KOH4YMhM TNpPETNOCTaB/bajy CBUMA [pYruMa,
36or Tora, WITO Cy M3BaHPEAHO TaHKU W NMOTNYHO riaaTku. Bupajy ce o6uuHo M3 wa-
ypa NMayKOBHMX Tihe3a a yC/beJl BUXOBE 3HATHE XUrPOCKONHOCTH, 3aTeXy Ce Ha Jua-
(hparMu y CacBMM BII@KHOM CTamy T€ fla Ce NPaBOJMHWCKA OOGJHK HUXOB HAOLHUjE
He6M Mewao. Pagu Tora ce mpusiene BOCKOM Ha KpajeBUMa OBaKO M3abpaHor KoH4uuha
MaJli OJIOBHM TeroBu (CUTHe caume) ma ce naxbupo ymehe y yay6mema, Koja cy
HapOYMTO 3a TO ypesaHa Ha MOTpeOGHUM MeCTUMa Auadparme; npu ToMe [uadparma,
pasyme ce, Tpe6a pa Oyne usBahena u3 pypOMHA M TNOCTAB/bEHA XOPM3OHTAIHO HA
NOCTaMEeHT Te fa ce KoHuMh cam 3aTerHe nomohy CBOjUX TE€roBa, KOji BUCE Ca CTpaHe
nocramenta. Kag cy cBu woHuuhM Tako HamelITeHHM Ha Auadparmy, OHAA ce 3a BY
3ajiene KOIUbML@Ma JiaKa.

Kop Mawux je MHCTpymMeHaTa Mpe)ka KaTKaj| IpaBMpaHa TaHKUM LpTULAMA Ha
CTaKJy, KOje Ce 3aTUM CTaB/ba y Auadparmy; aam Cy TaxKse LpTe 3HATHO rpyb6uje
of mayKoBMX KOHumha.

Jlyp6un Tpe6a yBeK fa UMa COpaBy 3a (MHO [OTepuBame auatparme ca
MpEXOM KOHuMha y OHy paBHMHY, TIJie ce A00uBa off OGjeKTHBa

c d
CTBAapHM JIMK MOCMaTpaHor mpeamera. Pagu Tora y paypOunuma = B
MHCTPYMEHATa, KOjU Cy HaMemhEHM y TJIaBHOME 32 MocMaTpame ol I
HeOecHMX TeNa, quadparma je ca KoHuMhuma mm CMeluTeHa y =

| J

3ace6HOj yHyTpawmoj uesu BB (ci. 24.), of xoje ymosbe H3nasu
6papasuua C ma ce oHa u nokpehe Hasaj u Hanpep nomohy 3a-
BpTeBa d u d [0 TauHor foBohewma Komdumha 0 ¢poxanue
paBHUHE 0GjeKTHBA AypOMHOBOT ; GOYHMM NAK MOKPETOM 3aBPTHUMA Bie

e u ¢, ueB ce BB o6pke oxo oce pyp6uHOBe, yume ‘ce KOH4uhu Cn. 24,
CTaB/bajy y MOTpeGHM mpapall.

Kop paypOWHa nak HeKOjuX TeOfeTCKUX MHCTpyMeHaTa nomoky Kojux ce mo-
CMaTpajy ¥ BpJO yAa/beHH, ¥ BpNO OMUCKA NpEIMeTH, Mpe)ka Konymha Tpeba pa ce
noxpeke Ayx oce aypOuHa BpJIO 3HATHO pajy¥ HEHOra NOKJIanawa Ca JMKOM NpefmMeTa

4
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y CBAaKOM 'O peveHUX CiydajeBa; 300r Tora Ce Ha yHyTpawmoj Lesu BB crasipa
nyrauxa 3ymyanuua C (cn. 25.), koja ce nokpehe Hasap u Hanpep 3ymyacTuM Toukuhiem
D nomohy pyuuue E; xonhuhu ce nmax ctasmajy y noTp6HU
npaBaiy o6pTameM came Auadparme mm, pagu 4era Tpeba
na ce onabase 3aBTwuhu g, g u h nomohy Kojux je oHa
uHaye yuBpiihena y uesu BB. Tpe6a mnak HanomenyTy, aa
ce Kop TakBMX Behux noxpera nesu BB He moxe payyHaTH
Ha MOTMYHY CTaJHOCT TpaBli@ ONTH4Ke oce y AypOuny, 360r
TOra IUTO Ce, — ycibef Hekor kiakewa nesu BB u ytu-
Laja cuie Texe Ha mwy, — LeHTap kKowunha O MoxKe yHe-
KOJIUKO [1a TpEMEIUTa W HaHWKEe M yCTpaHy.

[pubnmkasajybu u ypamasajyhu op xonunha oxynapHy uesumuy H npema pa-
JbUHM jacHora BMJa W pyKoBojiehM ce jefluHO M caMO TNpPUBUAHOM jacHOhOM JIMKa MO-
CMAaTpaHOTa IpegMeTa, BpJO je TEIKO M jefABa JM je MOryhHO MOCTaBUTU MPEKY
KOHYvha fla Cce TayHO MOKJIONM Ca PABHMHOM TOra jJuKa; mehyTtum, ako Tora He Oyne,
BU3Upale JypOMHOM Morjo 6M GMTM HecurypHo, 36or Tora, wITo 6M Taja OHA TayKa
JIMKa, Ha KOjy Ce BU3Wpa, CKpeTaja Of KoHuuha y jeHy WM ApYry CTpaHy ca mpe-
MEIUTamheM OKa y Ty wid Apyry cTpaHy. OBaKBO Ce HemNoKjanawme Mpeske KoHumha
Ca PaBHUHOM JIMKA MpEJMETA 30Be IAPAaKca KoHYuha. Pajyu weHor yHuLITeHwa, Tpeda
npe cBera MocTaBuTH OKynap H Tako, ga ce xoHumhu JOBO/bHO jacHO BHMAE a 3aTUM
TEK MOKpeTaTU CBy LeB B Hasajg u nampep cBe AoK He Oyfle 3ana’KeHO KU HajMambe
CKpeTame MoCMaTpaHe TayKe npema KoHuwhy, Kaj ce oko nomepa. Tapa ke mpewxa
KoH4nha OMTH NMOCTaB/beHAa Ta4HO, W, Pa3HM NMOCMATpayd TpeGa Camo [ia Mewajy mo-
JoKaj OKynapHe uepuuue H mpema CBujoj fa/buHuM jacHora Bupa.

Cn. 25.

16. OcBeT/reme mosba Iiexama.

3a Bpeme HOhHUX MOCMaTpama HEONMXOAHO je MOTpPeGHO, fa Ce BEIUTA4YKH OC-
BeT/IM WIM TOJbe refajba y AypOMHY, Kako OM Ce Ha HeMy MOIJIM BHAETH TaMHHU
KoHuMkiM WIM mak fa ce ocBeTse camu KoHuMhu. Ay ce Jpyrome HauuHy npuGerasa
CaMO TpH NMOCMaTpamHMa Ca BEJIMKUM AypOMHMMA BpJIO Clab0 OCBET/bEHHX IpEIMETa,
KOju ce HeOM MOTJM BHJIETH Ha OCBETJbEHOM NOJbY, Kao IUTO Cy: MarjiOBUTE miere,
NpaTHOUM IUIaHETa U T.J.; Y TOM Ce ciy4ajy Konumhu ocBeT/baBajy mnomohky Manene
npuaMuLe, Koja pediieKTyie Ha HHX CBETJOCT Off Jamne ca CTpaHe okyaapa. [losbe
nax rJiefama OCBeT/baBa Ce y AypOMHMMA Ha jelaH Ol OBMX HAvMHA:

1) Kop cpasmepHO Manux NpPEHOCHMX MHCTpyMeHaTa Ha 0G0J ce 06jeKTuBa
HaBnauu npcren K ca mamum merannum ornepamiem P (cn 26.), koje je mocTas/beHO
Mmoj W3BECHMM yrjoM Harub6a npema Ayp6uHOBOj ocu BO;

%Ec—:.:.—::;:: -] ceernochm ce spamm L o namme, — Kojy ApKHM MOCMATpay

“1. YHEKOJIMKO ca CTpaHe, —- opbujajy ca orjiefaiya na yJase
Cn 2. y AypOuH Kpo8 O0GjeKTHB, MCTO OHAaKO Kao ¥ NPH JTHEBHOM
‘OCBET/bEY MOJba TJIefatba.
2) Kop najsume mnctpymenara oca je CC (ci 27.), — oxo Koje ce aypOuH
oxpehe, — wynspa, fa 6u ce Kpo3 kY NPOMNyCTHIA CBETJIOCT ca Jamnuue L; 3aTum
ce OHa ofbuWja y mpaBuy OKyJapa ca Orjefanla WM MpUaMuUe p, Koja je yTBphena
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y YHYTpPalUHOCTH AypOMHA HELITO YCTpaHy Of ONTUYKE OCe
BO. Amu, xao mto hemo Mano 3aTUM BHJETH, MHOrO je
6orbe, la Ce MpU3MULA TNOCTABM TAYHO Y OCH AypOMHA Te
la OCBEeT/bEH:€ NoJba TIJlefjatba UCMAJHEe CHMETPHYHO IpeMa
TOj OCH; TyOMTaK - U3BECHE KOIMYMHE CBETJIOCHHX 3paKoBa
ca NMOCMaTPaHOT NMpefMeTa YC/bef TOra, CKOpO je HeoceTHa
3a gocTa Benuke AypOuHe.

3.) Papu ucre ce cpxe, nomohy npusmuie p, nywra
CBeTJIOCT ca Jyamne L mpBo y mpaBuy o6jeKTuBAa a 3aTUM
ce OHa opbuje ca oriefana, — Koje je Ha mweMy yTBpheHo, Cn. 27,
— y npaBly OKyJapa TayHO MO OCH AypOuHa.

HepocraTak ocBeT/bema Mnojba riefiaba BEIITAayKoM CBeT/owhy, Koja je yny-
heHa He y nmpaBuy oce Ayp6uHa Beh KOCO ca CTpaHe, — CacTOju Ce y TOMe,
IITO ce mpu Tome BuheHu monoykaj KoHumha Mewa ca U3BJIAYeHEeM U YBIa-
yerbeM oOkynapa. W 3aucra, Heka je B'N (ci 28) nuHuja, xoja upe op Apyre
riaaBHe Tayke ofjextuBa B’ ka jegHome of xondnha N ma Heka ce ca CTpaHe
Hajad¥d HEeKM U3BOP CBETJIOCTM S, KOjU 1Ia/bé Ka OKyJapHo] puadparmu min,
KOHyC CBETJIOCHUX 3pakoBa mSm, papu oc- - pl P32

BET/bebA NObA TIEfabA Y nyp6uay. Kap yo- /m‘/”k-% . '" }:

6pasumo, pajy MPOCTUje KOHCTPYKUMje ONTHIKUX g

;
JIMKOBA, /iBe rjaBHe paBHuHe DB u b8’ cabuphe < w1 o::: b Qj.:
CHCTEME, Koja Ce CaCTOjU M3 OKyJIapHUX CTa- '
Kaja 3ajelH0 Ca OKOM NOCMaTpaYeBUM, Kao Cn. 28,

cpefuHe Koja Taxohe mpenama, — yBunehemo, fa he CBU CBeTJIOCHM 3pauy, Npe HEro

wro he fa nagHy Ha Mpexkwady oka PQ, npoku kpo3 Tauky S’, Koja je cmpernyra
ca S. Komuuh nak N, Koju 3agpkaBa HeKoje Of CBETJIOCHMX 3paxoBa, Tpeba fa ce
NIpeACTaBd Ha OHOME MECTYy MpeKmadye, Ijile ce OHa cycpehe ca yCKMM TaMHUM Ko-
HycoMm S'n’nn”, Koju uma cacBuUM Apyru mnpasan Hero xoHyc B’Nn, koju 6u mectojao
NpHU LIEHTPAJHOM OCBeT/bewy. [lomTo je Tauyka n mpeceka Ta ABa KCHyca KOHjyroBaHa
ca N, To he ronunh u3rnegaTu ga je Ha UCTOM MECTy Kao NpU LEHTPAJHOM OCBET-
Jbeby CaMO y TOM Ciy4vajy, Kaj Mpexxwada PQ mposnasu TayHo Kpo3 Ty Tadky n, T..
Kaj je OKyJap NMOCTaB/b€H TAa4YHO MO OKYy MOCMAaTpayveBy; aKO JM MOCJEAwU yCJIOB HUje
TAuyHO MCHyHeH, OHAa ke nuK koHumha n' wiM n” GutH nmomepeH yctpaHy Te he mo-
CMaTpame 3Be3fle Ha Hemy OUTH MOrpeLIHo.

17. Tlpenombenn aypOum.

Kap ce mocmarpa ca Maaum NpPeHOCHMM MHCTPYMEHTHMA, HE3TOJHO jeé a HeKaj
U cacBUM HeMOryhHO riefatu Kpo3 AypOuH, Kaja je ynpaB/beH Ha HeOeCHO
Teno 61u3y 3eHUTa. Y TaKBUM Ce Ciyvajuma Ha okyjaap H Hamewra mpus-
muna R (cn. 29.). Y Hajsuiie mak ciydajeBa Ta Ce He3rofja OTKJIamba Ha Taj
HayuH, WTO ce AypOMHM 3a Te MHCTpyMeHTe u3palyjy He mnpasu Beh b
TIPEJIOM/bEHH. " e o

Y npenommenom pyp6uny (cn 30.) usmely o6jextuBa B’ u oxynapa H cmemrena
je BeiumKa mpaBoyrna cTawieHa npuama M ca umje ce xunoreHy3e opOujajy CBH
3pauy, Koju Cy mpouutd Kpo3 o6jekTuB M ymyhkyjy ka okynapy. Pasyme ce, na TaxBa

1)
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npusma Tpeba fa Oyne uspaheHa ox Bpio
NoOpOr jefHOPOAHOr CTaKjJa a paBHE HEHe
KaTeTe U XWNOTeHy3a Tpeba fa 6yay nax-
JbMBO NIOJIMPAHE TE€ fla HE MCKBAape JIMKOBE,
Koje naje 06jeKTHB.

Oxynapuu geo C mpenomsbesor pyp6una,
HbEMy CHMETpUYHA LIyIuba MeTajnHa ues C' u
MHTepBanHM Mehy wuma napanenotunes DD
NPEeACTaB/bajy jefHy LENUHY, Koja CIy)KH Kao

Ca. 30. ' XOpU3OHTa/JHA oca 3a obpTamwe Ayp6uHa. Ha
TOMe je mapajejoTunefy yTBpheH: oGjexTuBnu feo ayp6una E, rer G Kao kouTpa-
GanaHC mpefreM fely U yHyTpallku MeTamsu moctamedT K 3a mpuamy M. Oaj ce
NOCTaMeHT, — 0asupajykiu Ha Tpu 3aBpsba @, — 4YBPCTO NPUbYGibyje K mapaneno-
nunefy 3aspTiweMm b; nomohy oBux 3aBprama u momohy jow ABa mMoGOYHA ¢, MOCTa-
MeHT TpeGa fia Gyje NOCTaB/bEH 3ajelHO Ca MPUBMOM TAKO, A IOCMATPAHHM KPO3 OKyJIap
JNUKOBM mpepmeTa GyAy HajjacHuju. Anu npu ToMe Tpe6a MMaTH y BuAy, Aa ce ca
NMPOMEHOM TI0JI0)Kaja NMOCTaMeHTa Mema Taxohe W mpaBal 3paKoBa, Koju ce KoGuBajy
Ca NpU3MUHE XWIOTEHy3€ y NpaBly OKyJapa nma Ce NpeMa TOME MEWa U OTmNYKA
oca ZypOnHa, TMOJ KOjOM KOJ MNpPENOM/bEHOr AypOMHA TpeGa IOApasymeBaTH NpaBaly
3paka B'M, roju npenasu kpos Apyry rnaBHy Tauky oGjextua B’ ma ce opGuja
NpU3MOM Ta4HO y MpaBly Ka LEHTPy Mpexxe konumha O.

BewrTauko ocBeT/beme NObA y NMPEOMIbEHOM AypOMHY BpLIM Ce moMoky Jam-
muue L, 4uja CBETJIOCT [071a8M [I0 XMNOTEHy3€ BeNMKe mpuame M Kpo3 IWIynybuHy oce
C’ n Kpos xanan Ha nocramenty K, a ga Gu Ta CBETJIOCT MOr/a MPORPETH M KpPO3
BeJIMKY npuaMy M Ka OKynapy, Ha HEHOj Ce XUNOTeHy3W NpuieIUbyje Apyra BpJo Maa
MpUSMULA p WIM Ce HA TO] XUNOTEHY3W OCTaB/ba HEMONMPAH jefiaH Maiu MaT Kpyxuk.

18. OnpebuBame pacrojama meby xomumkmma.

Haj6o/me merope xoje ce ymotpeGbyjy 3a oppehusame yriosHux pacTojama
mehy KoHyuhuMa Mpeske, Koja je MOCTaB/beHa y (POKANHOj paBHM AypOMHA KaKBOra
MHCTPYMEHTa, jecy:

1) Axo cy kowuuhu @, b, ¢,... (cn. 31.) NOCTB/bEHN BEPTUKAJIHO, TO Ce AypPOUH
MOCTaBM MPUOIMXKHO y MPaBLy MEpHuAMjaHa, MOJUTHE Ce KOJMMKO Tpeb6a Mo BUCHHH, [a
Ou KaxBa 3gesfa E ca mossaToM fAexIMHALMjOM MpouLIA KPO3 CPEJMHY NOJba Iefamba

4’7\ NepneHanKynapHo npema KoHuuhuma a, b, c.... ma ce 3amakajy mo ya-
/ \ COBHUKY WJIM IO XPOHOMETDY MOMEHTH mpojasda 3Be3fe l,, Ly, L..... Kpo3
<[=Fi-1—F€ cBe Te KoHumhe. Kajg ce u3pase 3atum pasmuxe: f,—t, t—1;.... y
C{L i V CeKyHJaMa 3BE3[jaHOI BPEMEHA Na MOMHOXe ca cos d, pobuke ce yrmm,

_ | L Koje je 3Besja mpeuuia Of jepHora KoHuMha [0 [PYror, M3paKeHH Y
Cn. 31.

CeKyHJama 3Be3[l. BpemeHa. CacBUM Ce CIMYHUM HA4YMHOM MOTY M3BECTH
M pactojatba Mehy KoHunmhuMa, KOjU Cy XOpM3OHTAJHO MOCTAB/BEHH, KaJ Ce KON HHX
NoCMaTpa BEPTUKAJTIHO KpEeTame KaKBe 3BesJie, T.. Kag Ce OHA mocMmarpa y GausuHu
IbeHE eJIOHrauyje; anu, AoOMBEHA NpM TOME YIJIOBHA pacrtojawa ab, bc .... Tpeba jour
KOpEerupaTi pas/iMKOM yTHuaja ped)paxuuje 3a pasHe BUCHHE, KOj€ OAroBapajy KOH4YH-
huma a, b, c... ‘ '
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~2) [yp6un ca xonuuhuma a, b, c... (cn1. 32) nocrasu ce oGjexTuBom M nu-
peKTHO mpema AypOuHy N Hexora TayHOr YIJIOMEPHOr HMHCTPYMEHTa a Ca CTpaHe
oxynapa H nponmycTu ce noso/bHa KomuuuHa cBeTNOCTH (Haip. momohy orzegamua P).
Tapa he ce y doxkannoj paBHuHu myp6uHa N mo6uTH jacHu JuKoBu kKonumha a, b, c,...

Kao fla Ce Hajlade Ha GeCKpajHOM yaasbewy, 36or Tora wWTOo he pasHM 3pauy ca HUX
u3ahu u3 ob6jextuBa M mnapanenHo. I[lpu Tome, N0 0COGMHHM riaBHUX Tayaka 0GjeKTHBA
B u B/, oBu he ce xoHumhu BupeTu y pyp6uny N y npaBuuma a’'B, U'B, ¢'B... nmapa-
nennum ca aB’, bB', ¢B'...; 36or Tora ke, uamepenu uHcTpymeHTOM N, yrim mekhy
npasuuma aB’,bB’, cB’... n 6uTu TpakeHa yrjoBHa pacTojama Mehy konunhuma a, b, c...

3.) Hajnpoctuje ce oppebyjy pacrojama mehy xonumhuma y pypOuHy, Kaja je
OH CaCTaBHHM [l€0 TAYHOT YIJIOBHOI MHCTPYMEHTa, 3aTO LUTO je Yy TOM Cly4ajy AOBOJbHO
HaBU3MPAaTH Ca HUM Ha KakaB y[a/beHH, jaCHM NpEAMeT, jefHO 3a [PYTUM Ca CBAKUM
of, Konunha a, b, c,..., mocne CBaKOr M3BPIUMTU NPOYUTaHE€ HA HEMOMUYHOM KpYTY
MHCTPYMEHTa Na J0OMTH TpaykeHa pacTojama Mehy KonumhuMma, yseBiM NpOCTO pas-
JIMKE U3BPLIEHUX NMPOYMTaIba. ,

Kama ce gyp6uHOM mnocmaTpajy OIMCKM 3eM/bMLUHM NPEJMETH, OHAA Ce, YCJben
W3BJaueba lieBM Ca MpPEXXOM KoHuMha paju yHMLITEeHma Mapanaxce, Hanpel Hahena
HOpMaJiHa YTJIOBHA pacTojarba O mehy KoHuMhMMa YHEKOJMKO CMaibyjy M, Kao IUTO je
JIakO BUJATH, NOCTajy paBHe 6 — 6, % — axo ce ca F v3naun ¢okanHo pacrojame
ofjexTuBa a ca X pacTojame Off APYre HErose IjlaBHE TayKe [0 CTBAPHOr JIMKA MO-
CMaTpaHor mnpegmeTa. — AKO Ce NaK Ca X O3Hauu yAa/bere Mpemera Off AypOuHa,

oHpa hemo umatu _

r_1_1

x F X

na npema TOMe , .
=06 (1— —x—)

19. OnpebuBame yBesmuama AypOHHA.

Ycben Hesrofie u Tewkohe fa ce moceGHO u3mepe (hoKajaHA pacTojama 00jeK-
TuBa Ayp6una F u okynapa f, yBeimyamwe ce meroBo W opfpebyje He 1o dopmymu

W= L geh APYTUM MPOCTH{UM HAYMHKMMA:

f
1.) Hajnpoctuje ce ono onpehyje us uspasa W — % (un. 12.), wrTo 3axTeBa

camMo Mepeme fuameTpa D oTBapa 0GjeKTMBA M OKYJApHOr OKHa A, mpu Hemy je mo-
Tpe6HO Ja Ce OHO, Kao BPJIO Maso, M3MEpH BPJO Ta4yHO. 32 Ty (CBPXy mocToje cripase,
Koje ce 30By AuHamempn (Mepaun RypGuxoBe cuie). Of wuX je Hajuuie y ynoTpeCu
Pamcpenos anxameniap, XOju ce CacTOjd W3 TPM UEBM
3a uspnavewe A, B u C (ca. 33): mpea ce A craB/ba
Ha okynap H nyp6una M koju ce wucnutyje; cpenmwa B
cajgpxu y cebu maT ctawio bb ca HapesaHOM Ha HeMy
CKajJoM CMTHRX UpTHua@; cnosbkba nmak C cHabpesena je Cn. 33.
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aynom. IMowro ce nocrasu nesywna C nmo oKy Te fla ceé CacBUM jaCHO BUJE LpTHIE
Ha ckam, Tpe6a momepaty leB B Hasaj u Hampep foTie, HOK ce Ha MaT craxiay bb
He fo6uje OKyJapHO OKHO y OOJMKY jacHora Kpykuha MUHUMalIHUX [MMEH3Hja a y
MCTO BpeME ¥ Ca HAjOLUTPUjOM KOHTYPOM, NOC/IE Yera Ceé HEroB guamerap Py, — A
naxo ofpehyje Ha ckamu ca UpTHLAMa.

Kap ce HeMa TakBa cnpaBa MO PYKOM, JIMK C€ OKyJIapHOT OKHA MOXKe JO0OUTH
Ha eKpaHy Off XapTHje na JuameTap mberos A U3Mepu NpOCTO LIECTAPOM WM U3[EJbEHUM
nenupukem. Ilpu mepewy nak o6jexTuBHOor otBopa D, TpeGa umaTH y BuAy, Aa je OH
noHeKaj, 3HaTHO Behm Off Auapparme Koja ce Hanasu mosagu oGjeKTBa, 360r TOra je
Haj6oJbe CTABUTH Ha ©6jeKTHB BPXOBE OTBOPEHOr IlecTapa Na MX CKyIUbaTH [OTIE,
IOK C€ HWUXOB JIMK He MOjaBM Ha OKyJapHOM OKHy, OHAa he Taj oTBOp meCTapa 1
6uty TpaxkeHa BenmuuHa D.

2.) TI'mycosa metopa. Kap ce pyp6un M, (cn. 34.) uuje yBenuuame Tpeba off-

penuTH, OKpeHe OKynapom bb’ y mpaBuy pgBa yjnambena npepmeta C u D, xoju oGpasyjy
yrao Cb'D — A, 1o he ce oHM BuAETH Kpo3 HeroB oGjektuB BB’ y cmameHoM 06-
muky nop yraom C“BD” — o, Koju MO)Ke OGUTH uU3MEpEH KAKBUM YTJIOMEPHMM HHCTpY-

-

Cn. 34.

MEHTOM, KOjU Ce CTaBjba HENMOCPEfHO Mpef AypOMHOM M; yrao mak A u3Mepu ce TUM
MCTHM HHCTPyMeHTOM AupeKTHO. Ami mowTto cy yriu << C"BD” m << Cb'D pecnek-
THBHO paBHu ca yriauma << C'B'D’ u <5< C'bD’, nop xojuma ce ontuuxu mxosu C' u D’
npeMeTa NpefCTaB/bajy U3 IJIaBHMX Tayaxa objextuBa (B') m oxynapa (b) a opguoc
TAHreHCA MOJIOBMHA MOCJEAIbMX YI/I0Ba paBaH OfHOCY (pokanHux pactojaka F u f, To
ke ce TpaxeHo ysenmuawe ayp6una W Hakm oBako:

_F __ tgiA

W= f tefa’
3.) Kag ce pyp6unom M mnaBusupa Ha Cynue SS, (cn. 35.) pobuBa ce Ha
ekpaHy K, — Koju je mocTaB/beH Ha M3BECHOM pacTojamy d M3a OKyJapa, — BHlIe
Y win Mawe jacan juxk CynueBa mucka. [lo pua-
) az,}'fy E— ..ﬁg._;.-.:lz}_t::,-,-sg MEeTpy HeroBoM S“S”,=2p W N0 UCTHHUTOM pa-
§7 $: muycy Cynuma R, — koju ce ysuma M3 acTpo-
Cn. 35. HOMCKUX Tabiuua, — yBeluyamwe ce aypOuHa

W no6uBa, Kao W y NpefmeM Ciyyajy, U3 u3pasa:

tg% Sllblsll1 . ) P

W= tgR ~— digR’

4.) Axo ce mpel CpasMepHO MauMM AyPOMHOM IIOCTaBM Ha HEKONMKO Me-
Tapa JOBOJbHO Jyrayka CKaaa (eTBa) ca MOjeffHAKOM IIOfieJIOM Na Ce jeHUM OKOM
TJefila Ha By Kpo3 AypOMH a [pYrMM HeNocCpefHO, Kaj ce 3aTuM H36pOoju KOJMKH
6poj nopeoxa BuhEHMX TOJIMM OKOM CTOjU HacmpaMm jegHora, BuheHor Kpo3 RypOuH,
onfa ke Taj 6poj mpuGMMIKHO M M3Pa3UTH yBelu4awe RypOuHa.

. I0 M3MEPEHO] AYXXMHH c”d” ¥ pacTojamy Of 3ufa [0
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5.) Hajsan, y oHum ciayyajuma, kapa je cam aypOuH CHaOfieBEH MpPEXOM KOH-
ypha ¥ Kajja Cy yrjoBHa pacTojata O Mmehy mwuMa MO3HaTa, MOXE Ce jeflHUIM OKOM
fa TJefa Ha fBa Of HUX. H.Ip. ¢ U d KPO3 OKynap, Apy- __
rMM TaK OKOM 3amasuTé HUXOBe npojekuuje ¢’ U d” Ha d
3uy, Koju je npep myp6unom (cu. 36.). Kap ce cpadyha,

~~~~~

oKa, yrao << ¢“b'd” = << cbd = A, nop xojum ce npep-
CTaBJbajy Ta fiBa KOHUA y OKyJapy, — oHfa hemo go6utu
3a Taj OuH
1 _yp W g A
240
[To cebu ce pasyme, Aa KOR CBij OBHUX MeTOAa 3a ofipehuBame yBenuuara
nypbuHa Tpe6a HEroB OKyJap MNPETXOAHO TNOCTAaBUTH TaKO, [a Ce BPJO YAa/beHH
npeAMeTH BUAE HajjacHuje.

20. UcnwruBame omruuke kakBoke aypOmma.

Ykasanu cmo Beh Ha pasHe okosHocTM (Ae6/bMHA M KpUBMHA KoHumhka, mapa-
nakca Konynha, eKCLeHTPUYHOCT OCBET/bEHba M0Jba TJIEflathbd, NPOMEH/BMBOCT ONTHYKE
oce yc/bel TOKpeTa MpeXKe), Koje MOry Npu BU3Upamwy AYpPOUHOM J1a U3a30BY IpeELUKe
cTanHora Xapaxtepa Te fAa yBehajy y Behoj unm mamoj Mepu Cpefmy IpellKy € CBa-
KOra BU3Hpama, Koja MHaye 3aBucu off yeenuyawa W (ca. 15.). Anu no Heku Ayp-
6MH MOKe Ja Oyle M CacBMM HEYNOTPeO/bUB YC/bel ONTHUYKOT HECABPIIEHCTBA Hhe-
roBUX CTaKala a Hapo4yuTo 06jeKTHBa.

KaxkBoha ce pyp6uHa y ONTMYKOM CMHCIY Haj0o/be OLEmYyje NOoCMaTpambeMm
KaKBe jacHe 3Be3fie y mweMy. Kpos3 okynap ca CUIHMM yBeluvameM TakBa 3Be3fla Tpeba
la u3riefa Kao cjajaH kpyxuh, oGaBujeH, — ycJej Audpaxuuje ca KpajeBa 0GjeK-

TUBA, — LENMM PpEJiOM KOHUEHTPMYHMX CjajHMX NPCTeHOBa; Kpo3 phas mak KypOuH

JMK 3Be3[e W3rJefa HempaBujaH U nponpakeH jeHUM WIM HEKOJMKUM 3pauuma y
00JIMKy penoBa, WITO Npou3Jja3d Haume of phaBor nonupama M HeEjeAHOPOAHE Mace
cTakana o6jekTHBa a M NpU3Me, aKo je AypOMH mpenom/beH. 3aTUM, Kaj Cce OKyJap
W3BJIa4U W YBJIa4yM, JIUK 3Be3fie TpeOa fa Ce pacliuibyje NMOAjeAHaKO Ha CBe CTpaHe,
3app>kaBajyhu cuMmeTpuyaH 061MK; nmo 06OjeHMM KpajeBUMa, KOju Ce NpU TOMEe LojaB-
JbYjy, MOXKE Ce CyJUTH O CTynmmy axpomarusma objextuBa. Hajsaj, ansanatusam ce
o6jexTHBa MOYKE€ TNPOKOHTPOJMCATH MOKPHUBakEM 4YaC KpajeBa, yaC CpEMHE Herose,
jenHo 3a mpyrum, momohy Auadparmm Of XxapTuje, Npu 4YeMy JHMK 3Be3fe Tpeba fa
OCTaHe TNOJjefHaK0 jaCHO OILPTaH.

Bpno 6nucke U NOBO/BHO CjajHe [BOjHE 3Be3[le CHOy)Ke TaKohe Kao ONJIUYHO
CpeicTBO 3a oueHy KaxBohe payp6una. Kpos po6ap ce pypOuH Buje TakBe 3Be3ie
jacHO ofBojeHe jegHa Of Apyre a Kpo3 phae (ca 06GjeKTMBOM HCTe BEJIMYMHE) OHe Ce
cnuBajy yjegHo. Ca o6jextuBoM H.p. of 1 eHria. maaua tpe6a Beh jacHO fa ce npepi-
craBe Kao fABojHe 3Beafe: & Ursae Majoris (pactojame d Mehy oGema 3Be3gama 14")
M ¥ Andromedae (d —=11") a ca oGjextuBom of 1!/, po 2 manua — a Geminorum
(d =5") u m Ursae Majoris (d = 4").

Jluxosu y pypOMHY nNOHEKaj MOCTaHy MYTHM M HejaCHM yCJbej Tora, IUTO Ce
CTakna OOjeKTMBA WJM OKyJapa, a W Npu3Me KOJ NpeJOM/beHUX NypOuMHa, MOKpPHUjy

BJarom (pocom) Wi NpaliMHOM. Y THUM C/yYajuMa Huje TelIKO W3BPWHUTH 4nlkerme
' 5
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OKy/apa, KOju Ce JIaKo pacCTaB/ba, Kao M CNOJbHUX MOBpIUMHA CTaKajaa O0jeKTUBA.
Jla ce He6uM cTakjaa o3jefuna, TpeO6a MX mpe CBera OYUCTMTH Off NpAIUMHE MEKOM
YeTKMLOM a 3aTUM TeK OpucaTé CTapoM, YMCTOM ¥ MEKOM KPIMIOM WM HEXHOM
jeneHckoM KOXKOM. A Kaja je moTpe6HO OfiBajaTu CTaK/1a OGjeKTUBA j€[JHO Of Apyrora,
na 6u ce OYMCTWJIA Off BJare, Koja je MPOApJA YHYTpa, OHA je MOTPeGHO -3abeesKuTHy,
re Cy Ce Ta4yHO HaJa3uwnu JaucTuhd, Koju Cy ux paspsajanu. (u4i. 10.), na 6u ce 3aTum
NOCTaBWJIM Ta4yHO Ha npehaiimbuM MECTUMa, jep MHAYe aKO C€ HapyllM LEHTpupambe
cTakajia 00jexTHBa, HacTynuhe phaBo CTBapawbe JMKOBA MCTHUM OOjeKTHBOM. 3a 4HMuI-
hemwe nmak KaTeTa M XuUNOTEHy3e NpuaMe KOJ MPENOM/beHUX AypOuHa, Tpeba je usByhu
U3 mapaieionunefa 3ajefHo ca mocTameHToM (41 17.), — mnoOWTO Ce€ MNPETXOJHO
cKkuHe 06jeKTHBHM fle0 fypOuHa; — mnpu Tome TpeGa OFBPTaTH CaMO OHE 3aBPTIbE,
nomoky Kojux ce yTBphyje mocTameHT, ajM HMKaKO HE U OHe, Ha KOje Ceé OH Haclama,
36or Tora WITO NpoMeHa npehallmer MojO)Kaja NPU3ME MOXKE [a HU3a30BE HE CaMo
3HATHY NPOMEHY y NpaBLy OnTH4YKe oce NypOuHa, Beh fa 3HaTHO cMamwM M Kaxkeohy
JIUKOBA, Koje AypOMH pAaje.

20.a. HcnmraBame objexTHBa mo XapTMaHOBOj METOXH.

OGjexTBM Ce MOTy MCNUTMBAaTH Ha pa3He HauuHe. Mu hemo onucatu Haj-
Ta4yHUjy METOAY, Koja ce cafa 4ecTo ynoTpelsbyje M CIy)Kd 3a jeIHOBPEMEHO Ofipe-
huBame KOHCTaHTHMX 06jeKkTuBa, T.j. (DOKAJHOr pacTojaka HEroBOr U IMOJIOXKaja
TJIaBHUX Tayaka ¥ Tayaka 4BOopoBa*), Kao # 3a ofpehuBame cepHe M XpOMaTUYKE
abepauuje. OBy je metony mao Xaptman 1902. rog. m ymorpebmyje ce, uamehy
ocTamux, u Koy ¢upme K. Llajca y Jenn.

XapaxkTepHa oco6uHa XapTMaHOBE MeTOfle CacCTOju Ce€ y TOME, IUTO OHa
He WUBHUCKyje NMoCMaTpama TayHUX JIMKOBA, [PYTMM pe4yuMa KOA e Huje MOTPeGHO
BPLIMTY BU3Mpame Ha (POKYC, LITO je yBeK CKOMYAaHO ca 3HATHUM rpeuixkama. [locma-
Tpama ce U3BOAE Haj BaH(IOKAJIHUM JIMKOBHMA Te Ce MOJOXKaju KOHjyroBaHuX M ¢o-
KaJHUX paBHUHA ofipehyjy padyHCKUM NyTeM.

MeTtopa ce MO)Ke NMPUMEHMTH Ha MCNUTHBalby Ma KaKBUX OGjeKTHBA, M MOCMa-
Tpama Ce U3BOAe WM (oTOrpaqiCKUM WM BU3YaJHUM NyTEM.

Cywtuna XapTMaHOBE METO[le CAacTOju Ce y OBOME:

[Ipen o6jexTuBOM, KOjU Ce MCHHUTyje, CTaB/ba Cce Auadparma, Ha Kojoj Cy Ha-
NIPaB/bEHH MaJM OKPYTJM OTBOPH, nMopehaHu CUMETPMYHO HAa Ppa3HMM KOHIEHTPUYHUM
- KpyroBuma. Ha yHyTapmeM, HajMameM Kpyry MO)Ke Ce HampaBUTH, HanpuMep, 4YeTUPU
oTBOpa, nopehana kpoa ceakux 90°; Ha crienehuM KpyroBuma 6poj OTBOpa MOXE Ja
ce noseha, pehajyhu ux xpos ceakux 45°, 30° wmM, Hajsap 22!/,°. Y cBakoMm ciay4dajy
Opoj O0TBOpa Ha CBaKOM Kpyry He Tpe6a ja Oyme Mawyu of 4. OmuTv LeHTap TuX
Kpyroea CTaB/ba CE€ Ha ONTHUYKY OCy OOGjeKTHBA Yy HemnocpefHo] O/JM3MHM Off Hb€ra.
[Ipepq puacparmom ca OKpyriMM OTBOpPMMA HAa 3HATHOM pacTojaky Of O00jeKTHBa
CTaB/ba C€ M3BOpP CBETJIOCTH y OGIMKY CBeT/e TauKe. AKO Ce 3a TaKBy y3Me KakBa
japka 3Besfia, TO he mocmaTpame OfMax JaTH NOJNOXKAj rIaBHE (DOKATHE PaBHUHE 0GjeK-
TuBa. Y nabopatopujama je ynoOHuje KODMCTHTH Ce BELUTA4YKMM H3BOPOM CBETJIOCTH,

*) Tauke 4BOpOBA MM 4YBOPHE TayKe, Ka0 WITO je MO3HATO M3 (M3MKe, NOKIANajy ce Ca IIaBHEM
TayKama y CIydajy Kaj spanu yiaase u3 jefue cpeauHe (Basgyxa) y APYry Koja mpenama (CTakia) na Hajsap
HBIase y MCTy CpeauHy (Basayx), Kao WITO je TO y HameM cay4ajy (RypOuH, MHKPOCKON, Jyna).
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HanpUMep, eNeKTPUYHOM JIAMITUIIOM KJIM BOJITOBMM JIYKOM, 4Hja ce CBETJIOCT Mpony1iTa
KpO3 OKDYI/IA OTBOP Ha METAlHOj IUIOYMUM, TMOKPMBEH MJIEYHMM WM MAT-CTaKJIOM.
Y ToM Cilydajy pacTojate HeroBo of 0GjeKTHBA, KOju Ce UCIHTYje, He TpeGa fa Gyne
Marbe Ofl JBOjHOr (OKaJHOr pacTojama merosor. Cserna ce Tayka Takohe cCTaBba
Ha ONTHMYKO] ocH OOjeKTHBa.

3rojHo je y TOM cliyuajy KOPUCTUTH Ce ONTHYKOM CIIPaROM, IO KOjOj Cé MOry npeme-
INTATH CBU PEYEHH JIEJIOBH 10 je/iHO]j TIpaBOj IMHK{H ¥ Ta4HO MEPUTH pacTojama Mehy ibuma.

3pauy CBETJIOCTH, MOWITO MNagHy Ha puadparmy mnopenuhe ce Ha OHOJIMKO
TaHKMX CHOMOBA, KOJMKO OTBOpa uma Ha puadparmu. [lowro npohy, 3artum, Kpo3
06jeKTuB, CBaKu he Of WUX JaTH JIMK CBETJE TauKe. Kag O6m o6GjexTHB 6HO cacBUM
6e3 aGepamuje, CBU ¥ Ce TH JMKOBH NOKJOMAIA y jefiHOj TAaYUM HA ONTHYKOj OCOBMHM
o6jexTuBa; aKko U 06jeKTHB MMa alepauuje, TOra NOKJanarba Heke OuTH.

IMponymTamem 3paKoBa ca M3BOpA CBETJIOCTH Kpo3 (unTap, Koju je mpospadaH
camo 3a 3paxe ofpeheHe Ay)KMHe Tajaca, MOXKEMO MCIMTATH XOJ CBETJIOCHMX CHOMOBA
noc/e MpoNasa HUX0BAa KPo3 pasHe fenoBe oGjexTuBa. To faje MOTHyHY mpeicTaBy
o ciepnoj aGepaumju 3a 3paKe JaHe A)KMHe Tajaca; CKyn TaKBAUX HCMMTHBAibA 3a
pasHe 6oje CBETJIOCTH Ofipefukie XpOMAaTH4Ky aGepauwjy.

Kap ce ucnuTuBame BpuM (hOTOrpad)CKuUM MyTEM, OCET/bMBa Ce IUIO4A eKCIO-
Hupa y nojoxajy usMeby oGjexTuBa M MeCTa rje ce AOOMBajy jacHH JIMKOBU; Apyra
Ce Ioua CTapjba NPUGMIKHO HA HCTO TAKBOM PACTOjatby (HEKOIMKO CaHTHMETapa)
u3a MeCTa jaCHMX JMKOBA Na Ce TMOHOBO excronupa. Ha cpakom ce jmKy fo6uBa OHO-
JIMKO .OKPYIJIMX Tiera, KOMUKO je Guio OoTBOpa Ha Auadparmu. Pacrojame, Ha Koje je
noTpe6HO NMOCTaBUTHU IJO4Y, Ofpehyje ce Tako, aa ce IlOél;lBeHe nere He cnuBajy mehy
co6om. [lo pacmopeny Kpyxuha Ha 06a CHMMKa, MOTy Ce HahuM OHM, KOjUu Npuma-
najy jemHOMe M MCTOM TaHKOME CHCIy 3paKoBa. Pacrojame mehy LenTpuma cBaka
nBa Kpykuha, KOju J€xe Ha UCTOM AUAMETPY nualparme, mepe ce NoMOhy MMKpO-
CKOMa, CIWYHOr OHOME, KOju CIY)KU 3a Mepeme cnextporpama. [lnoya ce craba Ha
HeloKpeTaH CToMuh MHKPOCKONA; KOHYMhK Ce y NOJby Fieflarka MOCTaBd Ha UEHTap
Kpyxuka; 3aTuM Ce OGpTameM MUKDOMETAapHOT 3aBPTHA LB MUKPOCKONA MpeMeluTa
M0 XOPM3OHTAJHO] CKalM AOTJE, IOK Taj UCTH KOH4Mh He MOKJIONM LEHTap CHMETpHi-
Hor kpyxuha. [IpounTtama ce y3umajy Ha CKaud M po6oily 3aBpTia C TagHouwhy N0
XHJbAJUTOr feja MUIMMeTpa. Pajii TayHOr Mepera HEOMXOJHO je notpe6HO, fa ce
mioya Ha CToMMhy MMKPOCKONA Ta4yHO OPHjeHTHPA.

Jlako je yBHFeTH, Ha KOju Ce HauuH MOXke Haku pactojax-e usmehy mnpcrena
oGjexTHBa W TauKe MPeCeKa CHOMOBA MO NO3HATHM PACTOjarbMMa (A, u A,) excrnonu-
pama IUIo¥a Off Ma Koje TauKe NMPCTeHa 06jeKTHBa, a TAaKO MCTO MO PaCTOjarbUMa
(e, u e,) mehy cumeTpudHUM Kpyxkuhuma npu o6a moJyioKaja IIova.

TpaxeHo je pacTojame, oueBupHo, A, - (ci1. 36. a).

Ca civke uMaMo Ja je

x e
A, —A —x &
oplakne je (A —A) e

T ete

3a CcBaKW Map CHOMOBA, KOjU OATOBApajy CUMETPUYHUM OTBOPUMA, W3HANase Ce Ta'Ke

wuxoBa mpeceka O -op nmpcTéHa oGjexrusa. HasoBumo TO pacTojame CI0BOM A. Kap
5*
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Ceé OCHM TOra M3Mepu pacrojarbe CBETJIE Ta4yKe Of

. Az 3
npcTeHa O0jeKTMBAa M 3aHeMapu Ierosa pae6/buHa, <~~~ """ . S nande .
nobuhe ce y npsom NpuOMIDKeDY POKATHO pacTojarbe S~ .
oGjextusa [ u3 topmyne A 10
| 1
1 1 | ke T TO—
I L S £
—
& + d f Cn. 36.a

Kan oppenumo f 3a ueHTpanne u kpajime cHomose, Hakiu hemo Bewunny ciepne
aGepauuje; Kaj Ofpefumo f 3a Tauke, nopehane Ha MCTOM Kpyry, Hahku hemo rpewixe
30Ha; KaJl OfpenuMo, Haj3aj, [ 3a Kpyxuhe, nopehane Ha UCTOM KpyTy, a/li y y3ajaMHO
NeprneHAuKyJapHuM paBHMHama, Haku heMoO BenMuMHy acTurmMaTusma M oppeauhemo
MpaBal MepUAMjaHCKe DaBHUHE, KOja OAroBapa MaKCHMaaHOj BpegHocTH f. ITonycyma
¢hokaNHuX pacTojara 3a [Ba Mapa CHONMOBA, KOjM Ce Hajlase HA MepreHIMKyTapHAM
paBHMHaMa faje qOoKanHO pacTojame, oca06oheHo of acTUrmaTmama.

Kag ompemumo f 3a oCHOBHE MOHOXpOMAaTM4YKe 60je CBETJIOCTH CaMO IO
LEHTPaJHUM CHONOBMMA, Haky heMo BelM4uHy XpoMaTu4ke abepauuje. MHTepnonoBarbe,
M3BPLIEHO, HAlNpUMep, papuyKUM MNyTeM, faje XpoMaTMuKy alepaudjy 3a 3pake Ma
Koje pyxuHe Tanaca. Hajaap, xaj cpaBHumo BeqmuuHe f 3a pasHe 6oje 3paKoBa, —
HaheHe KaKO MO LEHTPAJHUM, TAKO M MO KpajlbUM CHOMOBMMA, — Haku heMo Xpoma-
THKE pasiuke ciepHe aGepauuje. YjeaHo ¢ TuM cdepHO MHTeprosoBame omoryhasa,
fa ce Hahy rpanuue mo/ba riefama, y Kojuma aGepauuje He npeBasuase M3BECHY
BEJIMYMHY.

3a oppehyBatbe HETAYHOCTH KOHCTPYKUMje 0GjeKTHUBA, KAO IUTO Ce BUMM, MOYKEMO
Cé OrpaHM4MTH Hamnpej M3JIOKEHUM MaHuMNyJauujama; ald HaM OHe MIaK He NpysKajy
MOryhHOCTH 3a CpavyHaBame HEroBUX KOHCTaHTHHX.

I'naBnu Tunosu oGjexTuBa, Koju ce uspabyjy xop Llajca umajy cimepehe Xpo-
MaTHiKe U cdepHe aGepauuje, Habene no MeTopn XapTMaHOBO].

. . 1 3
XpomaTiika je aGepauuja U3PaKEHA Y [moooe AE/IOBUMA (POKANHOT pacTojaba.

Tno o6jexmusa: E A B
Ay>xuna tanmaca 0.656 — 19 — 9 + 7
0.578 — 65 — 16 — 2

0.546 — 64 — 22 — 8

0.486 0 0 0

0.434 +193 492 148

E osHauaBa axpomaTuyku OGjeKTHB M3 OOMYHMX CWIMKATHHX CTaKana; A — Ay
anoxpomat M3 CTaxkama 0e3 jpyror (CmopegHor) cmekTpa; B — TPOjHM anoxpomat
6e3 ppyror crnekTpa.

Cdepra abGepaumja HA y jelHOM Ciy4ajy He npeBa3UIasu TOIW 1o (hoKasHOr
pacTojama. _ ;
3a oppehusame TauHe BelMuMHE (hOKATHOr pacTojama f Tpeba 3HATH T0JIOXKa]
TJIaBHUX PaBHUHA M YBOPHMX TayaKka 0GjeKTuBa.

[lpocTy, ami yjepHO CTMM M [I0BOJBHO TayHM HA4uH 3a oOfipehuBame TrNaBHUX
PaBHMHA CaCTOjU C€ y OBOME:
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OGjexTUB 3a HCIUTHBAaKE€ Ca HErOBUM NPCTEHOM CTaB/ba Ce HA CTaKJEHy
CKajly Koja Jiexkn Ha cToiaumhky MUKpockona 3a Mepewe. Ckama ce mokiama ca mpeu-
HMKOM OOjeKTHBAa a jelHa Off HEHHMX LPTULA Ca LEHTPOM NpcTeHa obGjexktuBa. [Ipet-
NoCTaBMMO, [la je NPBO HAa CKaJy MOCTaB/b€H OHAj Kpaj NPCTEHa, KOjU jeé HOPMAJIHO
OKPEeHYT NocMaTpady.

[TocmaTpahemo Kpo3 MMKpOCKON LpTHULE CKaje, nMomepajykn ra napajieiHo ca-
mome ce6u u ofpehyjyhu MHUKpOMeTapHHM 3aBPTHEM BeJUYMHY TOra MOMeparma.
3abpakemo pBa mnonoxkaja Muxpockona AP, m BP, Ha jegnakum pacrtojamuma op
uenTpa o6jextuBa. OproBapajyhe upTe Ha CKaly, KOje ce NPU TOME BU[ie KPO3 MHU-
Kpockorn, Heka 6yny a u b. Ilowmro cy 3pauu AP, m BP, napanennu, To 3pamu Aa
u Bb no uanasy u3 objexTuBa TpeGa fa ce mpeceky y Taduu F, koja ce Hamasu y
rnaBHoj ¢oxanHoj paBHuHM. [IpuGmmwkHO (okanHo pactojame [ Beh Ham je mo3Haro, u
OHO je y CBMMa Cly4ajuMa BeJIMKO y CpaBiemy ca feOpuHOM o6jexTuBa. HasoBumo
pactojare AB, u3MepeHO MUKpPOMETapHUM 3aBPTHe€M, ca d; pacrojawme ab, ysero
N0 mpoyMTawuMa ckanie, ca d’. U3 npocre nponopuuje rahu hemo pacrojame paBHUHE
AB opn xpaja npcrena. Haume: -

=22 f s i e
PaBuuna AB, — Ha Ko0joj ce mapazesHu CHON 3paKoBa, KOju CTyna y 00jeKTUB NpaBLEM
ONTHYKE OCe, Npecena ca 3pauuma, Koju uanase u3 ruasHor okyca F, — jecte ppyra
rJlaBHAa paBHUHA 06jeKTHBa, aKo je oHa ofpeheHa Ha OCHOBY LEHTpalHUX 3pakoBa. OBo
ce onpehuBame noHaB/ba 3a pa3He BenuuuHe AB. Cpaku ce myT nmpu Tome HoOuBajy
pasjuuuTe BpeHOCTH 3a h, Koje uMajy cucTeMaTcku ' Xof. [lOBOJbHO je MaJo
eKCTparnoJioBamwe, fa 6u ce fo6una BpegHOCT h 3a CBETJIOCHM CHON, KOjU NpoJjasu
Kpo3 UeHTpanHy Tauyky oOjexTuBa. Tume he ce pedMHUTUBHO OfpPEIUTH MOJIOKA]
[pyre rjaBHe pPaBHMHE y OJHOCY NpeMma NpCTeHy O6jeKTHBa.

Ha cnuinm ce HauuH oppehyje u nosnoxkaj npee riiaBHe paBHUHE Y ORHOCY Npema
npefeM Kpajy nmpcTeHa, Kaj ce O0jeKTUB MOCTaBM TUM CBOjUM KpajeM Ha CTakJIeHy
ckany. 3Hajyku h u Bpahajyhu ce mpemmpyhem mcnuTHBamy, MOTy Ce Ta4HMM Hayu-
HoM ofipenut BenmuuHe D M d, uurTajykm ux He ca KpajeBa npcTeHa Beh ca opfro-
Bapajyhux rjaBHUX paBHMHA.

[Io uosnaroj thopmynu

1 1 1
pta=7

Hana3umo (OKaJHO pacTojame [ 3a pas3He CBETJIOCHE CHOIOBE.
dopmyna (*) noxasyje, na ce pasauxa d —d’ Tpeba fa ofipehyje ca Hajehom

moryhHoMm TauHowrhy. W 3aucra, ogHOC di 3a 3pake, 6JMCKe LEHTPY, MOXKe 1a HaiMalluu
100. Axo rpemka y d — d’ usdHocu 0.001 mm, rpewmka ke y h y Tom cayyajy poku
1o 0.1 mm. ' '

[la nakemo cap cpeumwy rpewky y oppehuBamy A.

Pactojame A MecTa jacHMX JIMKOBa Off LpcTeHa OGjeKTHBAa 3aBUCH Off YeTUPH
BeauuuHe A, A,, e, u e, carnacHo copmynu

A=A 270,

e, e
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Kap craBumo yonwre, fa je

A=f (@4, A,, ¢, €),

Hahu hemo cpemwy rpewiky Te ¢yHKuMje y 3aBUCHOCTHM Off TpellaKa MePEeHMX Besu-
YhHAa Y OOGJIHUKY

tA=y/ (5] asc+(55) ab+ (1) ses
3a noce6He NMPOU3BOJHE HMAaMO:

of _ e . Oof & .df_( Of__ (Az'—A1)el

O—Al—el+82, OAz——e—;"*_eg, a_e? 1)(el+82)2’ 0ey (el+eg)2
Hasosumo ca 2r pacrojame Mehy cuMeTpu4HMM OTBOpUMa Ha Juadparmu,

+ (oa) 0

NOCTaB/beHO] NMpef oGjexTuBOM. PacmaTpamu map cBeTnocHMX CHOMOBa, KOju mapajy’

Ha O0GjeKTHB, Tpojia3e KPO3 Hera Ha pacTojamy 2r jegan op papyrora. Ako ca [
O3HaYUMO pacCTojatbe MeCTa HajjaCHUjUX JIMKOBA Of Apyre IJIaBHE paBHUHE 0GjEKTHBA,
JIaKo je BUAETH, fia je

o B
F—x’
rge je, npema panuje HaheHom
je; mpewa. pany b o (B —A)e,
I ) e e
eMa ToMe je ‘
P ! A,—A, F
el+32 2r
Crora je
i _i [ . ()f . F e

2r € + €y

Kap crasumo, Hajsan, pa je AA; = AA; = o= Ta4yHOCTH OuMTaBama PacTo-
jarba QoTorpadgckux miaoda oOf mpcreHa 0GjeKTHBA, a /\e; — /\e, = & = Ta4yHOCTH
Mepema IMOJ MHKPOCKONOM OfCedaKa e; M e,, — TpakeHa he ce cpefitba rpeluxa
fO6UTH y OGMIHUKY:

O a e = o e T
AAzil/[elfﬁezlsz[elJreg] |/a2+[2,] .

Onceduu e, u e, He pa3/uKyjy ce MHOTO jefaH of Apyrora. Ako je, Hanmpumep,
e, —e, To ke npeu papukan Outu paBaH Y} — 0.707, ¥ TO je Werosa Hajmama
BPEHOCT; aKo JM je e, —2e, wiu 0OpaTHO e, — 2e,, oHja he paguKan OuUTH
paBan 0.745.

Ha Taj Hauun on he y cBuMa ciyyajuma, Koju Ce MOTy JeCHTH Ha NpAKCH,
CaiyBaTH CKOPO MCTY BeJIM4MHY; CTOra Ce C J0BOJbHOM NPUGIMKHOCTH MOXKE CTABUTH:

|/ (eiieg)er(elfﬁeY —0.73.

Bemumuuna A; u A, oppebyjy ce c Ta'mouﬂay 1o o = 0.02 mm; e1 ne, c Tay-
Howhy no e = 0.003 go 0.008 mm. Onnoc - Metba ce off 10 go 100. Ycnep Benuror

Oe, — 2r e e Oeg

1%8)174
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¢axTopa, (;r) e? Hajyewhe u3na3u 3HATHO Behe op; o?. 3a Te ciydaje, Kaj ogbaLUMO
npeu cabupak, fob6ukeMo BaHpEJHO MpPOCTY ¢hopmyiy

AA=+4036"c.

TaxBa je cpegwa rpemka 3a A. Bugm ce, pa ce mnosmoxkaj ¢okyca yToNMKO
TauHuje ofpehyje, yxomiko je Behe pacrojame Mehy CHMETPUMHMM OTBODMMA M YKO-
JIMKO je Mame (PoKasHO pacTojame 06jeKTHBa.

KonjyroBanu 3panu, KOju mposnade Kpo3 TayKe YBOPOBA 00jE€KTHBA, NapajlesiHy Cy
mely co6om. Ha T0j je oco6unn u 3acHoBaHa meTofia ofpehuBama HUXOBOT NOJIOXKAja.
Ha 3HaTHOM pacTojamy Off 06jeKTUBA y CPaBHEHY C HEroBoM Ae6/bMHOM MOCTaBUMO JU-
ajpparmy ca fBa Maja OTBOpAa, CUMETPUYHA y OAHOCY NpemMa ONTHYKOj oCH 0O6jeTHBa.
Pacrtojame (y) mehy Tum oTBOpMMa, Kao u pactojame D uamely puadparme u npepwe
noBpiuMHe 06jeKTHBa, MOry ce TayHo u3mepuTu. IlocTaBuMO, 3aTHM, HEmocpefHo mpep,
M y3a camu 00jeKTHB Jpyry Auadparmy C jeAHUM LEHTPaJHMM OTBOPOM Ha ONTHYKO]
och. 3pauy CBEeTJOCTH Ca eJeKTPUYHE MaT-Jamre, NOCTaB/beHe M3a npee Auadgparme,
nowito npoky Kpo3 meHa fABa oTBOpa, yhu he y 06jeKTHB Kpo3 CI060AHM OTBOp ApyTe
auadparme, u fahe Ha HeKOM pacTojamy Off Hwe fBa juka. [Ipema ocobunu Tavaxa
YBOpOBa, OTBOPM Ha JuapparmMyd ¥ INpBa YBOpPHA Tauka o6pa3yjy Tpoyrao, CIM4aH
Tpoyray usmehy JmkoBa fBa OTBOpa M fApyre 4BopHe Tauke. Pacrtojame (y') meby
JIMKOBMMa Mepu ce’ TayHo MukpomeTpom. OcHoBuue o6a Tpoyrzia nosHarte Cy, jep ce
MOTy TayHO M3MepuTH. BucuHa npBor Tpoyrna, T.j. pacTojame Of npBe Auadparme
0 TMpBe YBOPHE Ta4Ke, Takohe je MO3HaTa, MOLUTO C€ OHA CKOPO HUYKOJMKO HE pas-
nukyje op Benumuude D. 36or Tora ce M3 MpPOCTe MPOMOPLMjE MOXKE OAPENUTH BHCHHA
apyror Tpoyria unu pactojawe (d) uamely nuHMje, Koja Cnaja JIMKOBE, M ipyre YBOpHE
Tauke objextuBa. Vimahkemo paxne, pa je

d:—}—’:.D.
y

Kap je mo3HaT nono)kaj paBHMHE 3a Mepermhe MHMKPOCKONOM y OAHOCY mpema mp-
cTeHy 00jekTuBa, — ofpeankeMo y OTHOCY mpeMa #0j Tarohe, NonoKaj ¥ YBOPHE TauKe.

Kap npeBpHemMo 06jeKTHB 3afH0OM CTPaHOM Ka mpeameTy (OTBOpMMa Auadparme),
MO)KEMO Ha TaKaB MCTH Hau¥H [a OfpefMMO ¥ MOJIOXKAj NpBE YBOPHE TauyKe.

[To mosHatoj Ham Beh dopmynu

A=A faz=4 =M,

ofpelyje ce pacrojame JMKOBA CBETJIE Ta4yKe Of NpCTeHa OO0jeKTHBa, NMpPH HYeMy Cy
A, m A, HenocpefHO M3MepeHa pacTojama (hOTOrpadiCKUX IJIOYa UM PaBHUHA, Y KOjUMA
Cy moCTaB/beHH KOHuUMhM MHUKpOMETpa, Of HcTe Tauke mpcTeHa objektuBa. Kap je no-
3HAT MOJIOYKAj YBOPHMX Ta4yaKa y OFHOCY Npema NpcTeHy O0O0jeKTHBa, y BeJM4MHaMa
ce A u D mory cap yHeTH KOpeKuuje W JOOMTH TayHa pacTojakba Off CBeTJIE TauKe
¥ HEeHUX JIMKOBA {0 4YBOPHMX Tayaka o6jextTuBa. Kaj HasoBeMo Ta pacrojama ca e M

4

e’, Haku hemo TauHy BenuuuHy ¢pokaiHor pactojama F mo dopmynu

1, 1_ 1,
e T#=F

t
i
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3a Ta4yHo ofipeluBame HeTayHOCTU cacTaBa OGjeKTHBA HEONXOJHO je MOTPeGHO
yHOTpe6UTH MOHOXpOMaTH4Ke M3BOpe CBeTIOCTH. OHuM ce Mmory go6utu momohy enex-
TPUYHE >KMBUHE JlaMIle, CTaBlbajyhM MCIpe] e (puarap, KOju MpONyIUTa CaMo 3pake
onpehene pyxuHe Tanaca. XapTMaH npenopy4yje oBe quarpe:
3a h = 0.365p. Methylviolett |+ Nitrosodimethylanilin.
0.405p. Methylviolett + Chininsuliat.
0.436p. Kobaltglas -+ Askulinlosung.
0.492p. Guineagriin 4 Chininsulfat.
0.546p. Echtgriin -+ Chrysoidin.
0.579p. Eosin +- Chrysoidin.
Cem Tora, mpy¥ ONTHUYKMM MePEHUMAa KA0 U3BOD CBETJIOCTH MOXKE JIa MOCIYI KK
M BOJNITOBO-JIyYHA JIaMma ca yribuMa Cumenca u Bpemepa, 3acubennx conuma pasHux
MeTaja, Koju crora flajy ofrosapajyhe mm cnexTpe. MoxeMo ce Taxohe KOpPUCTHTH
¥ eJeKTPUYHUM BapHUlaMa, Koje CKady Mehy meTanHum enexTpopama, u3pabenux,
Hanpumep u3 kapmuja. Crexrap nape Tora MeTaja CacTOjM Ce M3 HEKOJHMKO OLITPUX
JIMHKja, MOCEjaHUX MO UENO] MY)KMHM BUJHOra CIEKTpa, alM pa3[BOjeHUX 3HATHUM
MHTepBaJIMa.
3a npuOMKHO MCNUTHBAalbe OGjeKTHBa Mo)ke ce npohu W Ge3 MOHOXpoMa-
THYKMX M3BOPA CBETJIOCTH. 3a CBETJY Ce TauKy MOXKe y3eTH japka 3Be3fa M TO: Y
cay4ajy gororpadexor pepakTopa, — axpoOMaTH30BaHOT YIJIaBHOME 33 3PAKe KPaTKUX
Ay’KMHA Tajaca, — 3Be3[ly 0OraTy aKTMHMYKMM 3pauuma, Kao wro je Bera, Ha-
NpUMEP; y CJy4ajy NaK BU3yaJHor ped)paKTopa, — 4Mja HecaBpLUEHCTBA M3J1a3e HajMarba
3a JKyTe 3pake, — ApKTypa.
TaxBuM ce UCIUTUBAEM MOKE NOOPO ORPEUTH (OKAIHO pacTojame OGjex-
THB2, Hahu Heropa onura cepHa abepauuja u fOGHTH MOjaM O XPOMATHYKO] abepanujy.

['JIABA IL
JIUBEJIA.

21. Cacras u mspaga imberne.

3a joBOHewe pasHMX [eJ0Ba ACTPOHOMCKUX M TEOJETCKMX MHCTPYMeHaTa y
noTpeGHM XOPUSOHTAJHM WM BEPTHUKAJIHM MOJIOKA] a TaKO UCTO 3a Mepetbe MaliX
naru6a TUX feJoBa, ynoTpebibyje ce cnpasa, Koja ce 30Be Jubea.

Ona ce cacToju u3 nuauHapudHe crarere neuune NN' (ca. 37.), Koja je Hamy-
IheHa aJKOXOJIOM WM €TpOM ma ca 06a Kpaja 3ajuMBeHa WM XePMETHYKM 3aTBOPEHa.
Manu npocrop AB, Koju octaje nHemomymweH TewyHouhy M Koju ce 30Be Mexyp, Tpeba
13 cagpxu y cebu camo mapy Te TEYHOCTH, 'ajld HUKAKO

He U Ba3jyX, jep Ou ce 360r mera ocjabuna norpedHa ""”l"“m I l,l__lﬁmll
NOKPET/bMBOCT MeXypa. YHyTpallliba je MOBpLIMHA UEB- N ’ N
yuie NN’ 6pwiUbUBO NojupaHa TaKo, [a Y3AYXKHU Mpe- e e a T
cex weH DID’ BepTukanHoM paBHMHOM MpefcTaBba JyK |[P AKX ATTE R p

kpyra Bpao Benukora pamuyca R —1IC; ropma je max « i
|

MOBPIIMHA H3[ie/beHa LpPTULAaMa Ha jefHake penuhe (of r“l“
]

1.5 1o 2 mm), ga 6u ce mo wuma Mmorao oppehusaTu b

nosioxaj o6a kpaja mexypa A u B ouenom op oxa u fe- Cn. 31.

CeTHX JIeJIoBa OBUX IOJEOKa.

Jacho je, ma he cpemunu I Mexypa OfroBapaTH pajuyc y3HyKHOTa Tpe-
cexa IC weBm, Koju Mje y BepTHKAJHOM NpaBly, H, Ja ke ce ca HaruGom JuGene 3a
Bp/IO Mai yrao o M OHA MOpATH rMoMepuTu y I’ 8a Gpoj mopeoxa n, Mpomopuuo-
HAJIHO Ca TUM YIJIOM; NpemMa TOME, aKo je Mo3HaTa BPeAHOCHI jejHo2a mojeoka (y

" 1 . ; ,
Ty4HUM CEKYHJaMa) v' = ¢ g7~ Ti- Yrao v Koju OAroeapa MOKPETYy MeXypa 3a jefiaH
nofeoK, onfa he m3ahu o’ — v’ n. Hanpumep, npu R — 400 meTtapa u npum Ay>xuHU
: 0.002 i
jemHOra mopieoKa ckaze T — 2 MUJIMUMETpa, Aobuhke ce v — ‘Zé‘o.‘%gn—f”‘”—“l Te he nm-

Gena OTKpHUBATH NpOMeHe Haru6a 4yak W Mawe of 1°.

IMopeoun ckane nuGenuHe Hajuelrhe ce Hymapuuly y o0e CTpaHe OJf HeKe
Cpefitbe, HyJITe LpPTHIlE Na Ce pauyyHajy y jeAHy cTpaHy (yA€CHO 3a mocmarpaia Koju
rnefa y nubeny) Kao MO3WTMBHU a y Apyry (yneBo) kao HeratusHu. Tapa he ce
nonoXkaj CpefuHe Mexypa I ofpegnTH u3 mojycyme npoudTama — a ¥ b Kpa-

jeBa HeroBux
. b — Lv
l—_“[—j;g——q-)-]r-_—(b———a)y N ¢
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Ty BenuuuHy I, U3paXKeHy y MOAEOLMMA CKaJle T WIM NaK y HhEeHUM MOJIYNofeouuma
}r, mu hemo yOynyhe u HasuBaTu mpouumrarem WM cHiarem Janbesie.

KaxBoha nubene 3aBucu mnpe cBera Off NMPaBUJIHOCTM MOJMpama YHYTpallbe
noBpiuuHe meHe uepu. OBa ce [eaMKaTHa W JAyroTpajHa omepauuja Bpim nomohy
jelHe MeTasHe, MaJ0O MCKPUB/bEHE LUMMKE, KOjOM C€ Tape Hampej U Ha3aj{ PyKOM CBe
fOTJIe, IOK ce He fobuje MojijeflHaKa KpUBUHA Ha Le0j WweHoj AyxkuHu. [locsie Tora
ce rpaBuMpajy WM Harpuaajy LpTHULE Ha je[[HAKOM pacTojaiby IO TIOPHOj HEHOj Mo-
BPIUMHM, 3aTUM Ce HallyHH aJKOXOJIOM WM joul 60Jb€ CYMNODHHM €TPOM M Haj3aj
XEePMETUYKY 3aTBOPW NpPM Ta4ly Kbyyawa TEYHOCTH Te Jla Ce, Nocie xjahewa HeHor,
o6pa3yje yHyTpa Mexyp, Koju y ceOu He 3afpiKu Ba3jyxa. ,

3anuBaTH Kpaj LeB4MLEe BAaTPOM NoMmohky JyBa/bKe HHUje NPEnopy4/bMBO, 3aTO
LITO Ce NMpY TOME, YyCJ/be[, OMeKIlawa U pasBiayera CTaKla, KPUBMHA HEHA MOKe
MCKBAapUTH Yy OJM3MHU KpajeBa. YMeCTO Tora ce Kop 6o/bux subena KpajeBu LEBU
NOJINpajy, 3aTBOpe 4YBPCTO CTaKJIEHUM Kpyxuhuma, o6sene TaHKOM KOXKOM oOf Teneher
Mexypa ¥ Haj3aj NpeBYKy JIaKOM; aKO NaK y TOKy BpeMeHa napa eTpa IMouYHe [a
Npofpe MajJo MO Majo KPO3 KOXKHE MOpe Hamo/be ¥ MeXyp ce NOYyHe CyBHLIE [a
u3Jly/byje, OHAa ce ucTa jubesna NMOHOBO NyHU TeyHOUIhy.

Bpso Benuke cy nauGene He3rofHe 3a ynoTpe6y HM NPU HUCKUM TemaepaTy-
pama ycibep CyBMLIHOT moBehama Ay)KWHE MeXypa, HU NpPH BPJO BHUCOKUM, jep Taja
MeXyp ToCTaje CyBMILE Majd W HEMOKpeT/buB. [Ja Gu ce OTKJIOHWIE Te He3roje Io-
Hekapl ce uapahyje y uneBunmum NN’ (cn. 38.) crawsiena mperpaga ( ca pynuuom o Ha
gHy Te fa ce, MpoCTUM HaruGom ymbenie, MOXKe [a W3JIMje KaKBa Ce KeJM KOJIM4YMHA
e TEYHOCTH U3 TaKO CTBOpeHe pe3epsHe xomope Py
N A * ¢ ° | rnaBny Q u o6patHo, ¥, 1a Ce Ha Taj HauMH fOGUje

KeJbeHa Jy)KuHa Mexypa AB.

22. UcnuruBame nubene.

3a ucnuTMBaWe NPaBUIHOCTU KPUBUHE LEeBU JubesMHe a y MCTO BpeMe M 3a
TayHO ofpehuBare BPEIHOCTH HeHe Tofiesie COy)KM ocofuTa CIpaBa, Koja Ce 30Be
e23amuHamop wii ucanmusay nu6eni. OH ce cactoju u3 Kesbe3He noayre A (cia. 39.)
ca kpaTkum nofatkoM B y o6auxy ciosa T ma ce ocnamwa Ha Tpu 3aBpTHa a, b u b’
Ol KOjUX je a MHUKPOMEIapHu T.j. BPJIO
Ta4HO W OPWIUBUBO M3pe3aH. Te Ja
CIY)KM 3a Mepeme Malux W3fusama M
cnywTawa Kpaja mosyre A. Papu Tora
.je rnaBa 3aBpTHa a cHabJeBeHa Ka-
3a/bKOM k, Koja ce kpeke no nopespe-
HOMe Kpyry Te IOKa3yje Maje AejoBe
cBakora o6pTa 3aBpTHa. JKesbe3Ha je
noayra A oOu4HO TaKBe Jy)KHMHE, ]a Ceé HeH HaruG, of jefHora myHor oOpTa 3aBpTHa
a, npomeHu TayHo 3a 2’ — 120"; Kpyr je max Koy 3aBpTHa a Mofe/beH Ha 120 paBHUX
nenoBa, Aa OM MOKpeTy Ka3a/bke Kk 3a jefaH MOJEOK Ofrosapaja MNpoMeHa Haru6a
TayHo 32 1”. [IBa Hocaya d ud’, Koju ce moxkpehy He3aBHUCHO jeflaH Of APYror, CIyxe
3a Hamewrawme ubene NN’ koja ce ucnuryje. TakBa ce crnpaBa, padyme ce, CTaBJba
Ha YBPCT KaMeHM CTyO6, Te fla HeroBa HEMOMMYHOCT 3a BpeMe MCNUTHUBama Jubese
Oyne 3arapaHTOBaHa.

Cu. 39.
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MowTo ce HamecTH JauOena, Koja Ce UCMuUTYje, Ha Hocaye, d U d’ a eH Mexyp
f0Befle 3aBPTHEM @ HA CaM Kpaj LeBuule, H.NIp. JieBd, fo0MBa Ce HEKO YMTame Ha
nnbenu; 3aTUM Ce MOKpeHe Kasa/bka k 3a HEKOJIMKO MOJieOKa na, — Ca4yeKaB M3BECHO
BpeMe la Ce MeXyp YMMpH, — M3BDIUM Ce HOBO 4MTame juGese; mocjie ce MOHOBA
MOKpeHe Kasa/bka 32 MCTH 6poj Mojieoka Te fia Ce MeXyp NoMepH jouml YAeCHO M T.J.
[Towrto ce MOCTENEeHO TaKO [IOBEe MeXyp A0 JieCHora Kpaja LeB4ule, CBe Ce TO UCTO
MOHaB/ba y CYMPOTHOM NpaBly, Aa 6u ce y CpefmeM Jo0WIM Pe3yNTaTd, KOju He Ou
3aBUCUJIM O]l MOCTENEeHMX, MOryhHMX NPOMEHa KaKo Y CaMmoj CpaBu TaKO U y KAMEHOM
cry6y y TOKy BpeMeHa foK ce smGena ucrutyje. Ilo Tako HaheHom opHocy GpojeBa,
3a Koje ce CBaKM MyT IOKpeTaja Kasabka k, mpema JOGMBEHMM pa3iuKkaMa I u3
npounTami ubene u ofpehyje ce BPENHOCT v jefHora NOAEOKa JmGene Ha pasHUM
MeCTMMa HEHe LEBYMUEe; — C THM C€ Yy WMCTO BpeMe OTKpMBA M KakBoha HhEHOra
noJiMpama. ' : ,

BpennocT ce mofeoka vy jubene MOXE YHEKOJMKO Ja NPOMEHH YCJbeJl Temre-
paTypHe mnpomeHe; 36or Tora, ako Ce NpH pas3MYMTHM TemnepaTypama ' L AT
106Mjy pasauduTe BPENHOCTH Yy, Vs, Vs, - - - OHAA 3 ¥ TPEOA NPUMUTH OBAKAB ONLUTH A3Pas:

v=y+n(f—1)

Nna OJPEUTH JiBE KOHCTAHTE v, M {1, KOje OBJie y/iase, IO METO[M HajMamUX KBajpaTa.

Mpumep. Ipu ucnutupamwy jefne nuGene, Koje je MU3BPIIEHO HA €r3aMUHATOPY
onceppatopuje y [ly1xoBy, Kasabka je k MUKpPOMETApHOr 3aBpTHa MOMEpaHa CBaKM
nyT 3a 5 MOJeOKa, YeMy je TauyHO OJroBapaja NpOMEHa Haru6a op 5”. Ycipep pas-
JMMUTHX TPOMEHa, Koje Cy Ce NpPH TOME fiellaBaje y CIpaBd M KameHom CTYOy, -
GenuHa Cy ce MpoOYMTamwa I, — Koja Cy ce fo0uBasa NpH KpeTawy MeXypa y[eCHO, —
pa3/MKoBana Off NpouuTami i, Koja Cy ROGMBAHA NPH HEroBy KpeTaby yJleBo, ¥ TO THIA
BHLLE YKOJIMKO MX je BUlle fieuo Behn MHTepBasl BpeMeHa; Cpefiby nax ussopu ¥ (i 1),
Ka0 ¥ MOCTYNHE pa3jiuke uxoBe +(r—-r’), — Koje Clyxe 3a oueny Kaxsohe
nubene, — MOTy Ce OB CMaTpaT¥ CKOpPO HMCTO TaKO CUTypHM Kao M npu MOT-
MyHOj HEenpoMeH/bUBOCTH crpase. EBo TOr mpumepa: :

Npu kpetau,y Mexypa YAECHo. Mpu KpeTawy mexypa yAeso.
Paan. Paan.
TMopeouu | IMpouurama nubene i r Mpounrama aubene i r'|\r _+_ r’
€raamuH. —_—t
1] It 2
— - — 31. —26.4 — 3.1 — 295
20 27.3 4.3 31.6 10.0 e g - 99.6 9.8)
15 |—223-+} 0.7 —21.6 gx |4 + 1 - .7 9.2 9.3,
10 = 175+ 54 —12.1 94 | 17.0 -+ 6.2 — l(l).7 9.0 9.2
5 | —129-+410.2 — 2.7 90 | 12.5 4 10. — 1744 8.9,
120 | — 844147 | 4 63 | — 804152 | + 724, o8
RO . *Os
15 |— 384191 | 4153 (o |— 364195 | 4159, 00
110 |+ 074235 | 4242 . |4 094241 | +250,, 02
. . =8
105 |+ 53285 | 338 + 544285 | 4339

y cpeamwem 5" =09.1
Bpeanocur jeanoza wozeoxkay — —95:} — 0.55.
6*
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. He rnemebu na ToO, wTo ce KpUBUHA OBe Jubene noxaslaja HENMOTNYHO TMOJ-
JEHAaKOM Ha LEJI0j EHO] AYXHHHM, UIAK Ce OHAa MOKe CMaTpaT¥ Kao focrta Ao6pa,
TMOJ| yC/IOBOM, Ja Ce IPHU IbeHOj ynoTpeGu usberapa Kpajibu MNOJIOYKaj MeXypa Ha OHOM

; r+r
MECTy, Ie pas3juka 7 = (9.8) CyBULLIE OACTyNa Of OCTaJuX IIECT.

23. Pa3sue cumpase ca muberama.
KoHcTpykumja pasnux cnpasa ca m6eniama 3aBucu of CBpXe, KOjoj OHa Tpeba
la MOCJY>KH.

1.) Axo je cnpaBa HamemeHa 3a JoBOheme y XOPU30HTa/NaH MNOJIOXKa] KaKBe
paBHuHe, oHna ce auGena AB yTphyje Ha MeTanHoj paBHOj ocHOBH NpaBoyrJyor o6JIMKa

EF (cn. 41. 2. n 41. 6.) ca xojom ce u cTasba Ha flaHy paBHUHY y MOTpeOHM mNpaBall. .

2. Kop MHOrMX acTPOHOMCKHX M IeOfeTCKUX MHCTpYMeHara Jiubesia je ca CBOjoM
METaJIHOM CNpaBOM YBPCTO CIOjeHa 3a jelaH WIM' IPYTU [0 MHCTpYMeHTa (ci1. 44.)
TE J1a NMOKaKe CaMO Maje NMPOMEHe HeroBa Haruba; aaMm OHa YjelHO CTHUM CIYy>Xu 1
3a MNOCTaB/bat-e BEPTUKANHE OOPTHE OCe MHCTPYMEHTa Y MOTPeOHNM BEPTUKAIHU MO-
JI0Kaj, Kao wWrTo he ce pouHuje o TOMe roBOpUTH.

3.) Papu poeohewa y XopusoHTaIHM Monoxkaj u 3a onpehuBame Manux yrioea
Haruba Kakee o0pTHe oce 00’, nmGena ce yTephyje 3a metanny noayry EF ca ppema
Hoxuuama (. u D (cn. 40. a.), momoky Kojux ce u HamemTa Ha wenose ( u 0" Tc
0ce, CBOjUM OKDYI/IUM WJIM NpPaBOy-
rnaum ypeswma. [loHekapy ce nmak op
meTande noayre EF ca su6enom Al
ysmwky nse pyquue C u D (cn. 40.
6.) Te fa ce cnpaBa MOe fa oGecu
o yenoe 0 u 0.

Anu, ma xaxBa 6una 3apgaha
M KOHCTPYKIUHMja CrpaBe ca u6eson,
) . beHa cTakieHa ueeunua AB mopa

uTH yTBphena 8a meTamiy csoly ocHoBy EF Taro, ma ce yBex naxo mowe xopern-
patu ke monowaj. Hajuewhe ce owa Hamewra na yertupw 3aBpTuha a, a’ u b, b’
Koju cy yBpHyTu y ocosy ‘EI' (cn. 41. a.). INopusamem 3aBpThuha « ¥ a’ Enm;
mak cnywraem b u b’) nogukin ke ce m kpaj ueunme A; ako ce mak jeman o

Ca. 40. a. Cn. 40. 6.

. Cn. 41. a. Cu. 41. 6.

3aBpTHUha a’ WM a u3MrHe a [PYrM 3a TONMKO HMCTO cnyctd, oHfa he ce Kpaj
A ueBuuue moMepuTHM HeWTO ycTpawy, CKOpO He Memajyhu CBOjy BUCHMHY. 3aTum ce
,nomlohy HeTHpU 3aBpTHa ¢, ¢’, d u d’, — Koju feNyjy Ha [Be YeJH4HE Ompyre ¢
u e, — uepinua AB mpumy6myje y3 mampey pevueHe 3aBpTHuhe Te ce HA Taj Ha4uH
AocTa 4BpCTO cnaja ca ocHoBom EF; na ce mak yGnasu NPUTHCAK YeJUIHUX ONpyra
Ha Liepumly, OHA Ce Off MUX OfBaja JMCTMhMMA Off meuypke (mammypa).

Karkan je uepunmna AB nubenunHa cMeluTeHa y UMJIMHAPMYHY MeTajHy LEB
CD (ca. 41. 6.) ca pgyrauxum mnpopesom. Y ToM ciaydajy ce jefan kpaj C Te mesu
1oe 1a o6phe oxo fnBa 3aBpTuha a u a’ a gpyru je Kpaj D cHaGpeseH 3aBpTHEM
b, KojuM ce Mewa Haru6 ueBuyuue aubenrHe; 60YHM Ce NaK MOJOXKA] HEH MONpaBiba
rokpeToM 3aBpTuha @ M a’ y jefHy wid OpYyry CTpaHy.

24. Hueename xopH30HTa/NHEe paBHHUHE.

OnpebuBame nomohy nuGene manux Haruba npemMa XOPUBOHTY Ma KaKBe JIMHUje
WIM PaBHUHE, 30Be C€ YOMNLUTE HUBE/Arve. '

Kap je nuuuja MN (cn. 42. a.) ma yume obesieyxeHa Ha NPUOJIMKHO XOPU3OH-
TallHOj PaBHUHH, KOja je cHaOJieBeHa BepTHKAlHUM 3aBpTHeM R, oHia ce 3a HuBenamwe
Te JiMHUje ynoTpe6ibyje omucaHa cnpasa (ci. 41.) ca paBnom ocHoBom EF a y moj,
np¥ CTPOroj XOPU3OHTAJIHOCTU Te OCHOBe, CpefuHa / Mexypa JuOeIMHOr MOXKe U Aa
opctyna op Hynte Ta4yke () ckane 3a Heky BenmumnHy (0Z —{, xoja ce 30Be Mmecmro
Hyne Ha smGesn. Ha Taj naumn axo je b Tpawenn HaruG nunuje MN mpema xopw-

ibt H H :@"ﬁ 7
Y o
Cn. 42, a. Cn. 42, 6.
3outy HH’, — u3paxkeH y nopeouuma iubene, — OHia he, — Kaj ce cnpaBa mosoxu

Ha papHuuy no nuaujn MN, — cpenura mexypa J opctynuty of Z 3a 6poj nopeoka LJ —
— b Te he ce no Tome fOOUTH MpovUTaHHe

00 =i=b-¢;
KaJ| ce maK cnpaBa mpeokpeHe 3a 180° (cn. 42. 6.), no6ukemo npouuTame
GJ"::I":b——C.'
Ha Taj ce Hauun oppehyjy oGe HemosnaTe { ¥ b no mpouuTawuma i u I, Koja
Cy u3BpILEHa NpH [IBa CynpoTHa mojiokaja cnpaBe EF, — y oBaxkBom 06muKy:
C:i—z-i" u b:i—gi’ Coe e e e 2)

na ako je kpaj N HuBenucase JHuje 6WO C feCHe CTpaHe, oHpa he 3HaKk -}- kog b
o3HayaBaTH, fa je Taj kpaj N Bumm op M.
Kopg oBora wmro je usnoxeHo moppasymeBa ce Bek, fa cy o6e BenuuuHe ¢ u D

Taxko mane, aa ce jubena AB moyke mpounTaTu npu 06a HeHA NOJI0XKAja; y NPOTUBHOM

maK cjydajy To ce JOCTwkKe nomohy BeépTurajHor 3aBpTwa R (cn. 42. a. u 42. 6.)
Ha OBaj Ha4uH:

[Towrro ce cnpaea moctaBu Ay>k junuje MN, 3aBpTem ce R poBopu mMexyp
Ta4HO Ha CpefiMHy LeBuMue Taxo, Aa Oyme i — () ma aKo ce, mocne npeoxpera jaubene
3a 180° He Oyme BujeO LeO HeH MeXyp, OHfa Tpe6a u3bpojaTu KOJMKO 00pTa Tpeba
yuunuTu 3aBpTieMm R, ma 6u ce monosa go6uno i — (. Ilocne Tora Tpe6a TUM MCTUM
3aBpTeM R nokpeHyTH Mexyp y npehaumy CTpaHy aaM TeK 3a NOJOBUHY Opoja
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obpra Te TuM camum foBecTH suHujy MN npubmwxHo y XopusoHTamnu mnonoaj;
Mexyp maK Tpe6a NeMHMTHBHO OBECTM HAa CPEJUHY KOPEKUMOHMM 3aBpTH-MMa Jube-
JMHe CTIpaBe U TUME YYMHMTM MEeCTO Hyne ¢ fa Gyne Bpno mano. Oako ce mocTyna
Ha OCHOBY Tora, IWITO M3 u3pasda (2.), kap je i-=0, usnasu:

(= —3%1 a I):-I—%I".

3a nusenawe pasnune MN, koja ce ocnama Ha Tpu BepTuKanHa 3aBpTia P, ()
u R (cn. 43.), Tpe6a nocTaBuTH Ha Wy JuGesly NpBO y mpasuy ABa 3aBpTHa P u ()
na o6pTameM HHUXOBUM Y4MHMTH fa jJuHMja PQ Te paBHuHe Gyne XOpU3OHTaNHA; 3aTHM
je TpeGa nocrasuty y npasuy Jaunuje RS, nepnenuxynapuo ua P(), na o6pramen cap caxo
jennora 3aspTwa R, goBecTu y xopusowTanan mosnokaj u Ty nunujy RS. Axo ce o6p-
TatbeM JiMbesie, Mo Hanpej W3JIOXKEHOME, U3MEpe 3aTUM U MaH
ocrayu Haru6a b’ m b” numuje PQ wm RS, — pauynajyhu ux
Kao mo3uTuBHE Kajia je ctpaHa () Buma og P a S Buwa og I,
— onpia ke ce npasay Hopmane (7’ na pasuuny MN oppeputu y
ogHocy mnpema BepTukanHoj uuujn 0L wu xopusontaixoj OR
nomoky yrnosa << ROT —«a u << 202’ = b, npu yemy ke Guru:

__b_’_ I b, - ’9 "9
tga_b” " bwm cos . l/b +- 0"

25. Husename BepTHKaNHe OCe MHCTPYMEHTA.

Kao ocnonan Beptukanse oce 0L’ (cn. 44.), oxo koje ce okpehy pasuu fe-
JIOBM MHCTPYMEHTA 3ajeflH0 ca AypOMHOM, CIYXXU YBeK TPOHOXHa OCHOBA Ca BEPTH-
kannum 3appTbuma P, ) m R. [loBohewe Te oce y mpuGIm»kHO BepTHKAIHM MOJIO-
Kaj U ofipehuBame mocie’ Tora M3BECHOr OCTaTKa HeHa Haru6a, BPILM Ce NMoMoky
nuGene AB, yTBphene rjerog Ha fesioBUMa MHCTPYMEHTa, KOju
ce okpehy, u, Taj ce Mocao MO CYIUTHHM HUYUM HE Pa3JIMKYyje
of Beh onmucaHOr HuBe/lamba PaBHUHE; TOJ MECTOM HYyJe nubere
AB Tpe6a y Tom cnyuajy NOfpa3yMeBaTH OHO HHEHO NpPOYH-
Tawme (, Koje ce No6uBa NPU CTPOTO BEPTUKATHOM MOJIOMNKA]y
oce 07’. ]

3a ofipehuBame Tora Mecta Hyne { Tpe6a MOCTaBUTH
ropwy €0 MHCTPYMEHTa TaKo, Aa npasal ueBuuue AB Gyne
npuGIKHO NepNeHuKyJIapat Ha sunujy PQ na mowrro ce fosepe
mexyp nubene Ha cpefuHy nomohy 3aBpTa R, OKpeHyTH ropwy €0 MHCTPYMEHTa OKO
oce 0Z' 3a 180°. Ako ce mocne Tora Ha iuGenu ROGMje NpouUUTawe [, OHAA je
¢ =+, axo Jm ce caB meH Mexyp He Oyfie BUAEO, OHJA TO MOKa3yje, Aa je ¢ Cysuiue
BemKo Te he Gutu moTpeGHO fa ce u3bpoju 6poj o6pTa 3aBpTa R pagu moBohema
mexypa Ha cpefudy uesuuue AB. Kap ce saTum oBaj 3aBpram OKpeHe 3a [iBa NyT
Mamu 6poj o6pTa y CynpoTHy CTpaHy, ocTake, [a Ce KOPEKUMOHMM 3aBpPTH-MhUMA
came jubene (1. 23.) YUYMHU HEHO NMPOYMTAILE NPUGIMIKHO PaBHO HYJM @ y MCTO
BpeMe M CaMO MecTO Hyne (.

Ha 6u ce 3atum ocu uncTpymenta (L’ gao moTpe6HM BepTHKAIHH nonoma] u
y npasuy 8aBpTka P(), Tpe6a nubeny AB mocrasutu napanenso ca PQ m mocrarut
joj Mexyp Ha cpepuHy, oGphyhu o6a 3aspTwa P u ( y cymporHom npasuy (T.j. mo-
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mwKyhH jeHUM a TOMMKO MCTO cnywTajyhu gpyrum), ga ce HeGu Hapyumna Beh pa-
HUje AOCTUrHyTa BepTUKaIHOCT oce 0" mpaBuem RS; 3a peduHuTHBHO max foBohere
oce 01’ y BepTuKanHM NOJOXKAj C TaKBOM TauyHOolrhy, fa ce cTame Jubeae CKOpO
cacBUM He Mema npu oOpTamwy y cBe MmoryhHe mnosoxkaje, Tpe6Ga jouI je[HOM IOHO-
BUTM CBE TO ILUTO je HANpeJ PeyeHo.

Hamomena. OcHoBa MHCTpyMEHTa ca eHa 3 BepTuKaiHa 3aBpTa P, Q u R
(cn. 44.) moxke fa mociayku 3a ofpehuBame cpefe BPeJHOCTH JuGeuHe MOfene y
cllyyajuma, Kaji ce NOA pPyKom Hema eraamuHaTop. Paju Tora Tpe6a mopenuTtu nepu-
depujy Kpyra jegHora of TUX 3aBpTama, HNOp. B, Ha Heku Opoj n jefHakux penoBa,
3aTHM OJIPEUTH MO MOTrYhHOCTH IUTO TayHWje Cpeflwy BeJU4MHY h HEroBHX XOJOBa,
— M3MEpMBIUM LIECTAPOM WM JIEHMPOM HEKOJMKO HeroBUX Hape3a Ofije[HOM, — W,
Hajsan, usmeputu Bucudy RS — [ tpoyrma PQR (o6uuHo paBHocTpauor). Tapa he ce .

OfPENUTH ¥ TPAKEHH Yrao n_z“gThT’ 3a Koju ce Oype mewao Haru6 smuauje RS mpu
1
NOAM3aky WU CHYWITaiby 3aBpTHEM R 3a —— 1e0 mwerosor o6pra.

26, HuBename xopms3oHTaIHE OCe.

Xopu3oHTajHa 0Ca, OKO Koje ce oOpke fypOuMH MHCTpYMEHTa, CTaB/ba Ce ca
cpojuM wumuHApuyHEM denoBuma 0 m 0 y nexxumra S u T ucto Taxse, momykpyskHe
unu mpasoyryie opme (ci. 45.) kakBa je M Koj ypesa Ha Hoxuuama ( um D cnpase
ca nu6enoM, Koja CIy)xu 3a HuBenawe Te oce. Mu hemo
NPETHNOCTaBUTH, Aa Cy TH Ype3M NpaBOYIJH, KaKo TO YBEK
¥ OuBa KOj NacakHux uHcTpymenata (ri. VII), u, nma
paguycu KpyxHux npecexka dyenmosa ( u 0’ nucy mopjen-
HaK¥, Kao IUTO TO W OMBa 4YaK U TNpPU HajOPWIKI/bUBHjEM
nonuparmy uenosa. Ilpema Tome nop marubom oce Tpeba
nojpasymesatu Haru6 b npema xopusonty yunuje 00’, koja
cnaja uentpe 0 m 0’ KpyxHuX mpecexa 4enoBa. Taj Haru6
u Tpe6a ofpenutu jaxakom wim Bucehom nmGesnoM,  C MPETMOCTaBKOM, Aa Cy o6a Ho-
caya (Xopu3. oce) C JEKUIUTHMA a npeMa ToMme M 3amuuubena auauja ST, — Koja
cnaja BpxoBe S u T npaBoyriux ypesa Ha WHMMa, — MOTIOYHO HEMOMUYHH.

AKo ca p 03HAYMMO OHAj HENPOMEHJ/bHMBU UM HEMO3HATH HaM yrao Mehy IuHujama
00" u ST, — xoju ce KpaTkohe pamu 30Be Hejeanarkocm 4emoBa, — onja he Haru6
npema xopusonty Jjunuje ST (cn. 46. a.) 6utu (b—p); Harub nax 3amull/beHe JiM-
nuje (D, — Koja cmaja BpXoBe mNpaBOYrIMX ype3a Ha HOuuama JuGene, Kaja
ce oHa mocTasu unu obecu Ha yemoBe, — Ouke (b-}-p); 36or Tora, Kaj ce ca I
O3HauyM npounTare Ha Jubenu AB u npernmoctaBu paje ¢ mecuro HyJse nuGenuse,
— T.. MpPOYMTamE HWEHOra CTama NpM MOTHOYHO] Xopu3oHTanHocTH Junuje (D, —
oHna hemo umatu

i=b4p4;

Kaj ce npeBpHe Jubena 3a 180° u ca i’ 03HaYM NPOYUTAHO HEHO CTamE€ Y TOM APYrOM
nojoKajy, — pmo6ukemo

i =btp—¢
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Tako fa ke wusahu

— =7 - i+
(=" a Cbte="F0 L. @)
-==="D
———N A T D
[ S S SN S
g ST PR B b SO
B S YA
H H H ; H
Cn. 46. a. Cx. 46. 6.

Llro ce Tuie nejernarocT 4emoa p, oHa ke ce oxpeauTH NPEBPTAEM Liesie
oce 00" y meHUM JEKMIITHEMA TaKo, fa Yem 0, xoju je 6uo mecHo, nerue y JIeBO
nexxuwre S a nesu 0 y mecho T (ca. 46. 6.); mpu Tome, — yCJb€[l HENMPOMEHIbU-
BocTu smHUje TS, — noBu Haru6 b, oce 00’ TpeGa pa ce passukyje on npebatumer
b 8a 2p. Kap ce yamy u npu oBom monoskajy psa mpounTawa I, M I’ Ha nuGemu
npu Asa weHa mosnoxaja (D u DC, umakemo xao u mpehe

. l'1:b1—p—-f—C u i1':l71-—9——c;
omakie je

T ; i’
.C_121 u bl—p:_l!% (4)

a nowro je b, — b — 2p, To he ce u3 (4.) u (3.) goGuru \
— [ -1

Hemoxce ce, yocranom, ysex pauyHatu Ha MOTNYHY HENPOMEH/bUBOCT Haruba
nunje ST y TOKy Hampel M3JI0XKEHMX NpeBpTama MuGele U came oce 00’, jep ceu
Haru6 camora CTy6a, Ha KOME je MHCTPYMEHT, MOKE MeHaTu Yy TOKy Bpemena. 36or
TOra, pajiu Behe CurypHOCTH W3BOJAa BesM4uMHe p, TpeGa OIMAX MOHOBHTH HeHO ofipe-
buagme y 06paTHo_M PERy Tako, ;a ce ppyrum npeeprawmem oce 00’ oHo moBparn y
CBOj NPBH MOJIOXaj. '

Kap je taxko Beh onpehena HejeHaKoCT yemoBa p fate oce 00’, owua je 3a
bCHO HUBE/ame MOBOJbHO CTaBUTH HA by JuGely fiBa NMyT ¥ 3anasuT npu Tome
fa mu ce neGbu ven weH () Hamasu c fecHe wam C Jiese CTpaHe; y npBoM ke cny-’
yajy Harub oce OuTH -

a y Apyrom
b, :ilizl_l +p

[lpe Hero wro ce mpucTymu HuBenamwy XOPU3OHTAJIHE 0Ce, HEONXOJHO je
MOTPeGHO yBEPUTH Ce NPBO y TOME, fAa Ju je nubenuna ues AB mapanensa ca Tom
ocoMm, 36or Tora wTo he ce WHa4e NpOYMTaHma MeXypa MEHmaTH YC/be U HajMamer
knahema cnpase smGenuHe Ha ocu. U 3amcta, axo ce p¥ KOCOM nonon(ajy LeB-
unge AB, — mnoxasaHom Ha cn. 47, nena uGelMHA CnpaBa HarHe Y JecHO,
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onpa ke ce mweH Kpaj A usmmhu y cpaBmwewy c ApyruMm B u 36or Tora
he ce Mexyp TOKpeHYTM Yy CTpaHy A; ako Jii Ce ChopaBa HarHe YJeBo,
pecuhe ce o6patHo. Ha Taj HayuH OTKpUBEHY HeNpaBUIKOCT MNOJIOXKaja
uepuue AB Tpe6a cBakaro ucnpaButH nomoky GouHMX 3aBpTHUMha Hapo-
yuTO 3a TO ypewenux (wi 23.). [a 6u ce y cBaKOM Ciy4ajy napaaus3oBao
Taj Y3pOK rpellaKa y 4YuTawmy CTawa mubene, Tpe6a yBeK CTaBUTU HO-
kule jaxake cnpaBe CUMETPMYHO y OJHOCY NpemMa HM3BECHUM NOMOLHUM
[leIOBUMA, KOju Cy yTBpheHu nopep sexuiiTa oce pajd NpefoXpaHe Ju-
Gene op mana; Bucehe ce cnpase paju Tora cHabaeBajy MalnuM HOTPEHUHUM . 47.
smbenama ab (cn. 40. 6.).

[Ipumep. Y OBie M3JIO}KEHHM MOCMATPambUMa, KOja Cy U3BpILUEHA pafy oppeacde
HEjelHAKOCTM 4ernoBa XOPM3OHTAJIHE OCe NACa)KHOr WHCTPYMEHTa, BPeAHOCHT je v
jemnora ¥ mopeoxa nuGene 6una pasHa 0.55. Cnosuma je W (3amag) m (0 (uCTOK)
03HA4YeHO, Ha KOjy je CTpaHy GMO OKpEHYT OHaj Kpaj 0Ce, KOju CIY)XM Kao OKyJapHH
neo nypOuMHa MHCTPYMEHTa; NpeMa TOMe Cy U Cpefra NpoduTama ubene, — uspa-
KeHa y $-mofeouuMa HeHe CKajle, — O3HayeHa ca i, ¥ [, a N0 HbUMa W3BEJIEeHH
Harubu — ca b, u b,. Ilocmatpay je uutao crame nubenuHo, raefajybu je yBexk ca
ceBepHe CTpaHe M ofene)aBao y 3arpajud NpoYUTarme OHOra Kpaja Mexypa, Koju ce
Hala3uo ca CTpaHe 3aBpTuha 3a GOYHO KOperupamwe Mouo)Kaja JuOeauHor.

Moaoxaj oce. Kpajesu aunGese. Mpountana. jw = io
— (118) + 119 401
w { — (106) +(13.1)  + 2.5} by =130 1140
0 (— 112 +(124) + 1.2} i,—=—0.10 '
| — (126) + 112 — 14
[— (125) + 112 — 13
0 | — 112 4(126) + 14 {o=-1005 4145
W | — 103 (134 + 31 } iy =150 '
| — (11.9) + 118 —0.1

y CpemmeM I, — i, =— | 1.42.
Hejepnaxoct venoBa p —1 (i, — i,) = - 0.36 nomnymopeoxa.

b, =i, —p—-+0.94 =+ 052 b, =1, +p=-+0.26=-1014
by—=10,—p=-+1.14=-10/63 bo=1,+p=-+041 =-1022

Pactojate | uamehy yenoBa Tora uMHCTpymMeHTa 6uno je paBHO 225 namua (eHrni) a
CTpaHe MNpPaBOYIJIMX ype3a y JIe)KUIUTHMA OCe Ca CTpaHama INpaBOyI/IMX ype3a Ha
HOXuuama aubenvHe crnpaBe o0pasoBajle Cy 3ajefHO CIMKY KBajpaTa ma je cTora
JIMHeapHa pasiMKa y ae0JbuHM 4enoBa Ouna

/2.1.p.v.8in1" = /2.22,5.0,36 . 055 . Sin 1" = 335 Jaumje (enrn).

27. llpaBana sa pykoBame JuGemom.

Ca Taxo oceT/bMBOM CpaBOM Kao wWTO je yubena, Tpe6a fa ce pyKyje Bpo
AEIMKAaTHO, KaKo OM Ce U3BOAU U3 HeHMX MPOYUTama Jo6uBaaM curypHo. EBo omuTux
npaBuia, Koja Tpe6a MMaTH y BUAY NpH ynoTpeGu mbene:




1.) Mpu uurawy nonoxaja Kpajesa mexypa A u B TpeGa riegaTu Ha CBaKd

Kpaj nepreHuKyJapHO Ha Npasail LeBuuie JubearHe a HUKaKo Koco, 36or Tora wro he
ce, IpM 3HATHO] MeG/bMHM [yBapoBa 1Li€BYMILE, NMPOYMTame Kpaja A, Koje je U3BPIUEHO Y
xkocom mpasuy ('A wmm (0”A (cn. 48), pasnukoBaTM Off MpOYMTalba HEFrOBA @ Y
npasuy (A, nepnenpuxynapHo Ha uesuuuy. Taj mapasaxkmuuxn ymuyaj 3ufoBa LeBYMLE
MOCTaje Ha Taj HA4YUMH Y3POK HE CaMO CJy4YajHUX rpeliaKa NpoyuTamd subene Hero
W COIQJIHUX JIMYHUX PA3/IMKa Y TPOYMTAmMMa PasHUX NOCMaTpaya; jep cy jegHu Ha-
BUKJIM [la TJiefajy Ha jubesly yBEK YHEKOIMKO CJieBa a [PyrH CHeCHa. :

2) Ycmen mnojaBe KanwiapHOCTH y LEBYMLM JMOENMHOj, CBaKU je Kpaj mMexypa

orpanmyeH mospunHoM AA’ (cn. 48.), Koja ce npeicTaB/ba y NpOjeKUMju, — Kaj ce
(oo o raefa Ha su6eny Of03ro, — Kao fBa JyKa: YHyTpallby

i ada u crnomwu aA’a. W jejan u fpyru ce MoXKe y3eTH
Ry | sa Kpaj Mexypa, aiu je NPENOPY<wbUBO ySUMATH NPBU, 360r

: i TOra LUTO j€ NapajJaKkTUYKM YTULA] HA Hhera Marbu; CEM TOra OH
1 i U3rJIefla jaCHuje OLpTaIl Off APYrora, Kaja je OCBET/bEH CHpefa.
Q]’A HITHHHT |ij1||2 3.) onokaj ce mexypa MOKe BpJO jaKO a MU3MEHH
“ yCJbeJ| HarpeBawa LeBuMie, 36or Tora nubeny Tpeba uyBaTu
Cn. 48 Off 3arpeBama JIAMIOM WMIM [PYrdX M3BOpa TOIJIOTE; 360r
TOra HUKaKo He Tpe6a LEBYMIy JOAMPMBATH HU pyKama HUTH C€ CYBHUILE HOj NpH-
6MDKABATH paiy OYMTaBawba; MocMaTpawma MaKk ca JubenoM Ha CyHLY MOCTajy MOT-
MyHO HeMoryhHa, ako Ceé OHa HE 3alUTUTH CYHIOOPaHOM. :
4.) Tpu oppehuBawy Haruba, npeBpTame cnpaBe Tpeb6a BPIUMTH Ca OCOOUTOM
NKIHOM, 1a Ce He OM MOpEMETHO Ha HOj NMOJNOoXKaj LeBuuue JubelnvHe a 4uTame Bp-
IUATY TEK TMOIUTO Ce MEXyp MOTHYHO YMHUpHM; ald C€ y MCTO BpeMe M CBa onepa-
IMja HuBenawa Tpeba Aa BpLIM MO MOryhHOCTM wTO OpKe, jep ce MECTO HyJie Ha
nubenu MO)Ke M3MEHMTH Yy TOKY BpPEMEHa, OCOOMTO y CiyvajuMa Kaja OHA Huje joul
CTHrJIa [la TMOTNYHO NMpPUMH TEMIEpaTypy BasfyXa, KOjU je OKpyKyje.

I'JTIABA 1V.
CACTABHM [IEJIOBM YTJIOMEPHUX WHCTPYMEHATA.

28. Jlum6 m anxumagHU KPYT.

VIHCTpyMeHT, HaMemheH 3a Mepeme YrioBa uaMely BUI/bMBUX Tadaka NOCMa-
Tpama, Tpeba fa uMa TayHo nojebenn kpyr L (ci. 49.), koju ce 3oBe sumo. Kop
HajBUllle MHCTPyMEHAaTa OH OCTaje HEMOKpeTaH 3a BpeMe Mepera yrjioBa; OKo oce /,
Koja je BepTMKamHa Ha Kpyr L, okpehe ce 3ajensHo ca mypOuHOM WM IJieflaqoM, 3a
BU3Mpathe Ha NpefmeTe — UM Jewup AA, Koju ce 30Be
anxuAaAq, Wid NOTIYHU QJIXMJAQJHM KPYT; TPU TOME
jelHa WM HEKONMKO Ka3abku J, J, O3HaueHux y Bupy
TaHKUX IPTHIA Ha KpajeBMMa anxXuaaje Wik aJXuiagHoOr
Kpyra, kpehyhu ce o nofenu 1umba, nokasupake 3a Ko-
JIMKHA Ce yrao npemellTa BU3UpPHA JuHuja. Kop Hekmx ce
uHCTpyMeHaTa noxpehe cam mum6 L 3ajenHo ca yrBphennm
Ha HeMy lypOHHOM a axuana cakas abkom J u J ocTaje
HEMOMHUYHA ; aJ1¥ IOLUTO Ta Pa3J/IMKa HeMa HUKaKBa CTBapHa
3Ha4yaja 3a Mepewe YrioBa, To hemMo MU MMaTu YBeK y
BUly CaMO TNpPBY KOHCTPYKUM]y. Ei 4B,

[lpema ToMe ce Mepeme Ma KaKBOr YIJIa [ieJid HA TPU PasiIMYUTE Pajrbe:
1.) Ha mocmaB/vare MMOA WHCTPYMEHTA y MOTPeGHU MOJIOKaj, O KOME MM 3a caja
Hehiemo rosopuTy, jep OH 2aBucu off 3ajake M noce6HMX OCOGMHA pa3HUX WHCTPY-
MeHaTa; 2.) Ha CYKUECHBHO BA3HpQrbe [YPOMHOM WM TTEJA4IOM ajXujaje Ha OHe
npepmeTe, usmehy Kojux TpeGa M3MepUTH yrao, M 3.) Ha YMIIQHe TOJIOXAja Ka3asbKu
aNxupafe y OHOCY NpeMa Mojend JuM6a NpU CBAKOM Off M3BPILEHHX BHU3UPalba.

Cpenmpa rpeiika Bu3upama AYPOMHOM 4aK M Ca He Gaml BeJIUKUM YBEIMYaHeM
M3HOCH TeK OKO — 1" ma u mame; CTaBUTH MaK AypOMH Ca TAKBOM TauHouihy, rpy6um
PYYHMM KpeTameM, Huje moryhHo; cTora ce nuM6 M aJxupaja yBeK Clajajy jegHo 3a
NPYro MHUKPOMEIIADHMM 3aBpUIreM, MOMOLY Kojera Ce NpeHOCe HAa alXufajy na
OTYl ¥ Ha AypOMH BpJIO PABHOMEPHM ¥ Majy MOKPETH.

Hajo6uununja KOHCTpyKUMja Tora Cnajarma anxufaje ca JuMOOM NpefCTaB/beHa
je Ha cn. 50. [Iee mmounue M um N, xoje mory pa wmse no Kpajy amm6a L, jemna
Of103r0, Apyra Ofi03/10, — YBPCTO Ce€ K HeMy NpubyOibyjy, Kao K/beLITe, HA Ma KOM
mecTy nomohky 3aBpTwa P. 3a amxupaguu nak Kpyr mam 3a anxupapy A ytephena

T*
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g j€ ABOKpaKa BubywKa BB', kpos unju jenan kpax B npenasu ¢uHo Ha-
pesaHd MHKpPOMETapHM 3aBpTak (, KOjU CBOjUM BDXOM YmMpe Ha
6panasuuy (), peuenux wbemta M; kpo3 apyru mak kpak B’ mpo-

% cnmpanom, Koja ce Hanasu y 4aypu E. Ha Taj naumn, kapa je 3a-
BpTatkb P ofBpHYT, anxuaajga ce moxxe c1060AHO fAa kpehe no Moy
3ajeno ca miounuama M u N; xajga je mak oH yBpHyT, oHpa je
MOryhHO CaMO OrpaHU4YEHO TOKPETame HEHO NOMOhy MHKpOME-
TapHor 3aBpTha (.

Jla 6u ce nypOMHOM HaBM3MpPalO Ha )Ke/beHH NpefMeT, Tpeba
ocnoGogutu (OABPHYTH) 3aBpTak P na mokpeHyTH ainxupajy Taxo,
la ce JIMK TpEAMETa MOKaXe y MoJby IJefiaba AypOuHa y 6/1KM3UHH

Cn. 50.  OHora Konuuha, kojum Tpe6a BM3MpATH Ha HEra; 3aTUM MOIUTO Ce
3aBptaib P crerse (yBpHe), ocTaje camo, Aa Ce MMKpoMeTapHum 3aBpTwem ( fosene

Taj KOHuMh [0 Ta4yHOr MOKJIanama Ca JIMKOM NpAMeTa. AsM, NpH TOME HUje CBEjefHO,

na qv he ce mocnefwe noMuLame KOH4YMha WM3BPLUMTH TaKO 3BAaHUM HO3HIIHUBHUM
kpemaroem 3aBpTa (, mpu Kojem OoH cam nokpehe anxupapy npuTuckyjyhnm Ha crm-
pany E, wnu, wmecammusuum, mpu Kojem ce anxupajga nospaka y CympoTHy cTpany
jemMHO CHAarom Te cnupajne. Y jeHOM M y Jpyrom Cjy4dajy MOKE [ja Ce JiecH, aa Io-
7oKaju kasasbku J u J y ofHOCy mpema nojenau aum6a He Oyfy NOTHYHO NOJjeHAKK
yc/iel M3BeCHE I'MINKOCTH Came ajJXujaje WM Chuia aJxXujajHora Kpyra; OCHM TOra,
nmpud 00pTaitby MHUKPOMETApHOr 3aBPTHa y HEraTUBHY CTpaHy, ajXuiaja MOxe fla ce
nmomMepa 1o NMPUTMCKOM CrUpaje He PaBHOMEPHO Beh MajuM CKOKOBHMMA. :

Cse To uuHM, J]a Ce y3Me Kao CTPOro MpaBujio, — 3aBpLUAaBaTH BU3UPAHE
KOHuMheM Ha TpeaMeT yBex HO3UTIUBHAM Kpemrarwem MUKDOMETApHOr 3aBpPTiba; jep
he uarubarme anxupafe YTULATH NPU TOME yBEK y jeAHOM M UCTOM cMuCly Te ke ce
€JIMMUHKCATY Y PasjvL MSBpIUEHUX 4YMTama NpY BU3Upawy Ha- pasHe npeamere. AKO
JM MOCMaTpad onasw, a je MOCIHeime, MO3UTHBHO MUKPOMETApHO KpeTwe GuiIo Cy-
BYILHO T€ je KOHuMh mNpemao NpeKo IOoCMaTpaHe TayKe MNpeiMeTa, OHjaa ra Tpeba
BpAaTaTH HEraTHBHUM KpeTambeM 3HaTHO yHa3aj Ia MOHOBA M3BPIUMTH Ta4yHO BU3MpAMbeE.

Jlpyra BpCcTa HampaBe 3a Majle U paBHOMEpHE NOKpeTa AypOuHa, Koja ce Ta-
xohe yecto ynotpeGibyje, nokasana je Ha ci. 49. Oca pyp6una 00’ oGyxsahena je
oe npcrenom K u cmaja ce ¢ wume 3aspTiem (); on npcrea nmak K cmymrra ce
nyra monyra R, uuju ce kpaj moxke fa noxpehe mehy nBema HenokpeTHum Opapa-
BUI[aMa TOMOhY MUKPOMETApHOr 3aBpTHa S M jake cmupane F, koja npuTuckyje Ha
Wera ca CynpoTHe CTpaHe.

29. Bepuujep mnm Hounnjyc.

Ta4yHOCT ouMTaBawa JUMOa YIJIOMEPHOT MHCTpyMeHTa He Tpeba fa Oyae mama
O]l TayHOCTM BuM3Upama Ha mpepameTe nomohy nypOuHa, muHaye ayp6uH He OM [aBao
noTpe6Hy KopucT. MehyTuMm, nonoXkaj ce Kasa/bKe anxupagube J y unTepBany mehy
HpTHIAMa JMMOOBUM He MOXKE OLEHMBATH TauHHUje Of {5 Jlela Tora MHTepBaja; CeM
TOra, pacTajame Mehy npTuuama JumO0Be MOJese UMa CBOjy NPUPOAHY TPaHULY, NPEKO
Koje 6M ce CyCefHe LpTHUUE YO4ese Aa CIUBAjy jefHa ca jipyrom (npu papuycy Jumba
o 25°™ nyxwuHa je nyka o 1” Tex 0.07™™) ycibep Tora Cy 3a OYMTaBame Kpyra
notpe6Ha HapouuTa CpEACTBA, a Ha MME: WIM BEPHMjep, KOjU Ce 30BE€ joll U HO-
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Hujyc, uma muxpockor ca muxpomeumpom. Ilomohy HOHMjyca, KOju je yBeK cHaGICBEH
JIyNIOM, OYMTaBalka Ce MOTy BPIUMTH C TayHouhy uo%oa ca MHUKPOCKOMNOM JI0 Elm fene
jemHora uHTepBana Mehy npTunama IMMOOBMM; KON Cpa3MepHO MajMX KpYroBa Ha-
npumep, ca 10’-HuM uHTepBasMMa Mehy LpTunama, rpellike ce 4YuTamba, U3BPLICHUX €A
JIyTIOM ¥ BEpHUjepoM, MOry cBecTH A0 6“ a momohy MUKpOCKONA 0 HEKOJIMKO J€CEeTHX
JIleIoBa Off CEKYHJE. ‘

Axo ce fBe HPTHIe Hana3e MNPUOMIHKHO Ha NPOAYXKEHY jelHe NpeMa [pPYroj
a KpajeBuma ce AORMpYjy, OHAa he ce OKOM Jlako 3anmasuTM U HajMame MOMepambe
jenHe Of HWUX Y jeABY uaM Jpyry cTpady. Ha Toj ocoOunu Oka, fla C BEJMKOM Tau-
Hourhy ouemwyje CiMYHA NMOKJanamwa LPTHLA, U OCHMBA CE€ KOHCTPYKLHMja BepHUjepa, T.j.
ueiora HU3a LPTHUIA, MOBYYEeHMX Ha alxufaaM A Ha pacrtojamy [ jegHa Of apyre,
Koje je 3a % neo mame Of uHTepBana [ mehy uprunama nopene mumba L (cn. 51.)
Taxo, fa je

G 1 g g dx s

U'=i—- u ni’'=(n—1)L
Tapa, ako HynTa UpTULA BepHujepa, — KOja yNpaBO M CIY)KM Kao Kasambka J
anxufafe, — NajHe TAErof Ha MHTepBaa Mehy fBeMa CyceHUM JUMOOBMM LPTHLAMA

a v b, onpa he ce cBakojako NMOKasaTu [OBOJBHO OJHMCKO MOKJAName jefHe 0 fa/bUX
LpTHLA BepHHjepa, HOp. no 6pojy m-Te, ca oproBapajyhom upTuuom aumba a To he
3HAYWTH, ]2 je HyJTa UPTHLA MOMAKHYyTa Off A 32 BEJMYMHY X, Koja je m myTa Beha
op pasmake [—i’=-- T.. TauHo he uMTame OuTM a | m.—-

— —
A A L
2 . «~ ?
/// [, ¢? 3 : r ) \ \\\\
j : Y ‘
IO

L

0 w -—

Ca. 51.

Hanpumep, npu nopenu aum6a Ha 10°-He unTepBane, momohy BepHujepa he ce
mohM ouMTaBaTH fECETHLE CEKyHaja, ako ce y4uHu fa 6yae n — 60, T.j. ako ce Ha
anxugaqi yame ayk og (n—1)i=59 > 10°’=9°50" na ce nogenu Ha 60 pmenoBa.
Bpojesu 1, 2, 3... go 10, koju ce noctase Hajy 6-om, 12-om, 18-oM M T.§. LPTHUILOM
BepHujepa, NMoxkasuBahe NUPEKTHO MMHYTE, Koje Ce CajpKe Yy UHTepBajly X, KOju ce
onpehyje. Ilpy moknanamwy ULpTHULA NMOKAa3aHOM Ha ci. 51. 3Be3auuoM, u3nasu, fa je
x — 540" Te ke yurame Ha JMMOY 6utu 41°157°40".

Lptuue Tpe6a na Gyay AOBO/BHO TaHKe M fla Ce€ pacMaTpajy Kpo3 Jymy Mpu
JIOBOJLHCM OCBET/bEby, 300T TOra, IUTO NMpU 3HATHOM Opojy n, (Hnp. n —60 wuim
n—"T0) Tpe6a fa ce jaCHO pasjMKyjy OHE [BE€ LPTHLE, KOje ce Haj6Oo/be MOKIIANajy Off
ocTanux, Koje cy 6nu3y NOK/Ianama, WM, APYTMM pEeYMMa, [ia TPelliKe YuTamba He6u
NpeBa3wia3uwie TEOPHO OYEKUBAHM PABJIOMAK % 36cr Tora ce ysa CBaKu BepHHUjep
CTaB/ba MYMUHATIOP Of XapTuje Wi Of Gejie CTaKieHe IUIOYHIE, U, TOKPETHA IUIMH-
mpuunHa uepunna [ ca saymom (ci. 49.). HeonxopHo je Tarkohe moTpe6GHO, fa ce yBek
KOHTpOJIHILLIE OHO HakeHO MoKJianame LPTHLa, NoMohy CHMETpHje pasuilaykera CyCeHUX

4
U
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HpTHIa C jefHe W JApyre CTpaHe, a, Aa 6M ce Ta KOHTPOJA MOrja BpLIMTH M Ha
CaMUM KpajeBUMA BepHHUjepa, Ha IEMY j€ YUPTAaHO jOLI HEKOJMKO LPTHLA A0 MOYeTHe
Hy/ITe W ¥3a MOCJe[te Nn-Te LPTHLE, Kao LITO jeé TO NMOKasdaHO Ha Ci. 51.

Ma kako fia je KOHCTpyHUCaHa anxufafa, 6uno y oOJMKy JieHMpa ca 3aoluTpe-
HUM KpajeBuMa, KOju Kiu3e mo JumOy, Ouo y 061MKy MOTMYHOra ajXMiajHOr Kpyra,
HAMEILITEHOT y CaMy PaBHMHY Kpyra, Mmax Huje moryhHo moctuhu fa ce upTHue Bep-
HMjepa MOTNYHO MOAMPYjy Ca upTULama num6a u Aa He OyAy jefHe M3HAJ WM HCIOJ
Apyrux. YcibeJ Tora je oueHa MOKJanama OTeKaHa Te U3/Nasd pasjuuuTa y 3aBUC-
HOCTH Off TOra, fia /i OKO TJefila Ha LPTHULE, KOje Ce NMOKJanajy, y npaBuy nepreH-
MMKYJIapHOM Ha JIMMG MM YHEKOJMKO KOCO; OBA OKOJIHOCT, T.j. HejeflHAK! HAa4MH rieflama
Ha BepHHMjep, MO)Ke He camo fla moBeha ciydajHe rpeilke, Hero Moxke fa Oyae y3pok
¥ CTaJHUX JMYHMX PA3JMKA Y YATalbUMa KOJ pasHUX nocmartpaya. [a ce no mo-
ryhHOCTM CMame C/IMYHe BpCTe rpellaka, Tpe6a LEeBYMIy ca JIYNOM CTaB/bAaTH yBEK
TaKo, fla LpTHIE, KOje Ce Mokjanajy, fohy Ha CpefuHy HeHora noba rJefamba.

AKO mpu jegHOM M MCTOM MONOXKajy anxupafe OyAy nBa quua a u b Bpumia
yuTawe 1No BepHujepy, To ke ce Mehy HMXOBUM NPOYMTaKMMa MOjaBUTH Pa3JIMKeE

a,—b,=r; a,—by=r,, ...... a;,— b, =r,
a cpefma he BeIMYMHA '
S L l §
r=—+r+..... —+ry)
6UTU PasiMKa HUXOBMX JMYHUX pelliaka WM, Kao WTO ce To Kpahe Kaxe, HUXOBA
JIMYHA PA3SIMKQ; OfCTyNama MaK
O, =TI, —T, Og=Ty—T, ,..... g, == —T

KOja 3aBHCe Off CpefmHuX Cly4YajHUX rpeliaka €, U €,, C KOjUMa Cy BPIUMJIM YUTambha
jefHO M Apyro jJuue, — aKo Ce joul CTaBHW, fja je s, —e¢e, —e, — pAake

Z?

s—I1

2 — o 2 [
2’ =gt 5=

Mpumep. OBa 32 npountama a ¥ b u3BpwIMIA Cy [Ba JMIA HA WHCTPYMEHTY
c num6om, Koju je mopesen op 10° mo 107.

a b | a—b v | a b | a—b )
216'15" 5" | 410" - 3 | 4247200 0" | 4200 413"
174140 25 | 15 '8 | 47 250 45 | + 5 — 2
13 23 30 25 + 5 — 2 52 54 5 5 o — 7
18 055 45 -+ 10 + 3 58 9 30 207 +10 -+ 3
223210 ° 5° + 5 — 2 62 35 35 40 — 5 —12
27 58 20 25 — 5 —12 67 27 10 5 + 5 —.2
322114 30 | 415 -+ 8 | 721415 0 | +15 -+ 8
37 26 0O 0 o —17 78 18 40 30 +10 -+ 3

s=16.  Jluuna pasmuka r—=a —b—=-4 7

o2 ” . e/ 2 __ Y
/m_is-li 6,.——_"_—: '/E——_l—l.&
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Y yuramuma BepHMjepa MOry Aa Ce [ellaBajy CTajHe TrpeLlKe jomwr u 360r
Tora, WTO 6poj N HEroBUX IOJAEOKA He OfroBapa CacCBUM Ta4HO 6pojy (n—1) num-
GoBUX mojieoxa; 36or Tora je, mpe ynmoTpe6e KaKBora BepHHjepa, HEONMXOJHO notTpe6HO
NPOKOHTPOIMCATH, Ja JIM Ce 3aucCTa MOTIyHO nmoknana n-Ta LPTHUA 1HEroBd, Kaja
Ce HEroBa Hy/ITA LPTUIA MOKJIONM CA KAKBOM LPTHLOM JMMOA. Y3mumo, Hanpumep, Aa
je, MPU HEKOJIMKO CTaBjbamba HyITE LPTE BapHujepa (KaKas je Ha Cil. 51.) y nososxaj 1o
TAYHOT TOKJANama C PasuYMT¥M LPTHUAMa JuM6a, — APYrH Kpaj HEros NOKa3UBAO
ge TausHo 1007, kao wro 6u TO Tpedano, Beh 10'10 10'5“, 10’107, 10'20”, 1015,
10’107 Tako, ja je rpewka y mpouuTamy 10°0” Guiaa y Cpefbem —+12". Tapa 6u
CBAKO [pyro 4urame m Ha TaKBOM BEpHUjepy, — HUBPAKEHO Y MUHYTMMa, — Tpe-
6ano, O4YeBMAHO, CMAHUTH 3a 12”.{"—0 WIM NaK, WTO je MpOoCTuje, ymoTpeéut Tas-

JILY TIOMpaBaKa:
Yurama: 1’ 223 4 5 6 7 8 9 10
[lonpaBke: — 1/—2"— pn__§" " —T7"—8—10"—11"—12%.

30. Mukpockon ca MHKPOMETPOM.

Mukpockon ce, CJIMYHO aCTPOHOMCKOM AypOumy, cacToju u3 ABe CcalOupHe
chCTeMe CTakana: axpomaTuikor oGjextmsa BB* (cn. 52.), Koju faje U3BPHYT, CTBApHU
quk a’'b’ uwntepsana ab mehy mopeouuma 1umGa, M, CIOMKEHOT OKy-
napa B3, Koju faje joul BUIIE yBEIMYaH, aau yoGpakeHu JuK a“b”
MCTOra MHTEpBEIa, Ha pacTojamy o jacHora riefawa. Kap ce osnaye
ca ¥ u ca f doxanna pacTojama 0GjeKTHBA M OKyJIapa, no6uhkemo
3a yBe/yyare jefHora u ipyrora V u v ose uspase (4n. un 3, 6.1 11):
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al bl F L allbll - ©

-7

V=" =% "= av ~ 7

rie X osHauaBa yja/beme 06jeKTUBA Off uMOa, KOje j€ HETO Behe (,"

on F; nornyno he max yBenmuawe W Outh: BT B @
-y
Ry - E‘ c“
W:a,b —Y U:—F— B : Cn. 52.
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Pagu ouuTaBama JmMOa, MHUKPOCKON Ce CHabjeBa yBeK MuUKpoMeTpoM (4. 14.)
u yTBphyje 3a aixupafy TaKo, ia CTBAPHU JIMKOBHU num6oBux UpTHua a, b, ¢ u T.A,
TafiHy Ta4HO y PABHUHY MOKPETHOr KOH4YMha MUKDOMETpA M Ad Oyly mapajeiHe C HHMe.
OBaj KoHuuh y HOPMAJHOM CBOME NOJIOXAjy 0, — xojemy oprosapa oppehenu o6pT
MUKPOMETAPHOT 3aBPTHaA M NpPOYMTalbe Ha 00Oy 1t = 0, — U 3aMemyje co6oM Ka-
sa/bKy anxupage J; s6or Tora, 3a onpehusame MHTEpBaNa T’ Off 0 mo nuka HajommKe
upTANE a’ Ca MamOoM- BpefHourhy (yIJIOBHOM), Tpe6a camo joul MOMEPUTH KoH4uh
@ MOK/IONM a’ ¥ TOMHOMKUTH M3BPILIEHO NpPU TOME NPOuMTame 11 Ca CTAJIHOM Bpej-
gowrky C jemHora mojeoka pmo6olIEBOr, Te Ja Ce HHTEpBal x’ u3pasu M CeKyH-
nama Jaumoba.

Anu ce, ca W3BJAuEHEM M yBJauereM OGjeKTHBA Yy MHKPOCKONCKOj LEBM M
MEHmhameM, MPEMO TOMe, yAa/berba Lesora 'MOKpOCKOMNa Of juM0a, yBeK MOxe Hohu
10 TaxBora yBenmyawma V 0GjeKTHBA, Kaja MOKPETYy KOHUA 3a jefaH MOTHyHW o6pT
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MHUKpOMETpa OAroBapa Ha JUMOY JyK of 1’ wiau 2’, wiM yomiuTe HEeKOJUKO MUHYTa.
Axo je moGowl MuKpoMeTpa mofe/beH Ha 60 penuha, tapa ke Bpegnoct ( jeguora
TAKBOT ToOfleoKa OMTH paBHA WM 1” wiM 2, WIM YONLITe K3BECHOME LeJioM Opojy
CeKyHJH, uuMe ce oapehuBame uHTEpBana x’ cacBuM ynpoiuhkasa.

Ymecto jepHora moxpeTHor KoHuuha Go/be je MMAaTH y MHMKPOCKOMy map BpJo
6MMCKUX NapajeNHuX KOHuuka ma MX yBeK CTaB/baTH TaKo, Ja MOCMaTpaHa LPTHUUA
nohe TauHo y cpemumny Mehy wmuma. Tpe6a ma Oyne jow .jegan KoHuubh neprieHAUKY-
JlapaH Ha Ta fiBa Te Ja Ce HHUME O3HA4M OHO MECTO LPTHUIE, HA KOMe je Tpeba
00yXBaTUTU NapoM nokpeTHuX KoHumha. Tauka mpeceka () Tora Konumha U MOKpETHOr
(mpu uMTamy Ha po6ouly n — 0) M Jpyra rJiaBHa Ta4ka oGjextuBa B’ oppehyjy nm-
unjy 0B’, Koja ce 30Be ommmuuyka oca mukpockoua.

[la pacMOTPUMO AeTa/bHHje KOHCTPYKUMjYy MHUKPOCKONA HA BEJMKOM, MPEHOCHOM
BepTUKaaHOM Kpyry PenconpoBom. Jlum6 L Tora mHCTpymeHTa (Ci.
59.), Koju ciyKu 3a Mepere BHCHHA HeGECHHX TeJia, MMa PafuyC Of
146™ a mnojie/be€H je BpJO TAHKMM LPTHLUAMAa HA MHTEpBaje
ab—4’ Ttaxo pa nuHeapHa BpeHOCT cBakor uaHocu 0.17™". Mu-
kpockonosa je ueB T (ca. 53.) ymeTHyTa W 4YBpPCTO CTerHyTa 3a-
BpTeM D y mununppuyHom otBopy (0 Ha Kpajy anxupape A; weros
nak objextus B namemrren je Ha npyroj ueBu S, Koja ce MOXke fa
noxpehke y yHyTpammocTu uesu I a m fa ce y4BpCTH 3a WY
3aBpTuheM f Taxo, fa JuHeapHa BeNMYMWHA JMKa a’b’ uHTep-
Baja OyAe NOTNYHO paBHA JBama o6pTMMa (XOOBMMA) 3aBPTHA
NN'. [la 6u Taj ycinoB 6uO WCNyHeH, NpU JIMHEAPHO] BPEJHOCTH
jemHora xofa 3aBpTma of 0.34™", yeenuyame oGjextusa V Tpeba
pa 6yne paBHo 4. Tapa he BpegnocT ( jegHora mopeoxa fo6Goia
M, — xoju je mopmen Ha 60 penoBa, — OuTHU paBHa 2”.

Jla 6u ce upTuue JMMOOBE a M CaMM KOHYMEM MHKpPOMETPA OLPTABAIM jaCHO
Ha JI0BOJbHO OCBET/bEHOM MOJbY, HaJieBeHa je Ha O0jeKTMBHM Kpaj MHUKPOCKONA LEeB-
yua () ca pednexTopom y 06muky Gene mar miouuue R, koja peduiexrtyje Ha n1umG
[HEBHY WM BEIUTAa4Ky CBETJOCT, Pajg¥ Tora Ce Ta IIEBYMIA MOXKE CIOGOJHO OKPETATH
Te ]la Ce Ca CBOjUM OTBOPOM MOCTaBU y CTPaHy CBETJIOCTH.

Cnuxa 54. npeacTaB/ba y mpeceky MeTanHy Kytujuuy K muxpomeTpa. Y meHoj
ce yHyTpauwmocTH nokpehe Hampen u Hasapj, momohy 3aBpTha NN’ mmoumua P ca
AyTyJbaCTHM TNPOPE30M, Ha KOjoj je u yTephkeH map Bpno GIMCKUX
KoHuuha, MeprneHfuKyJapHO Ha mNpaBal 3aBPTHA, ¥ jeflaH KoHuukh,
napayielHO C HUME; HEMOKpPeTHM nak 3ymuukun [, uuje je pactojame
| paBHO jegHOMe xofy 3aBpTwa NN’, nokasyjy 6poj mweroBux o6pTa,
KOjU je y4urbeH 32 NOKpPeT mapa KOHaua Off HOPMaJHOr HUXOBOI MO-
J0)Kaja Hacnpam cpefwera 3ymuuha. Yciwen mpmsoza xoza 3aspui-
reBoz y Mydy ca 3aBojuuama m, oH O6M ce Nnpu CBAaKO] IPOMEHH
npaBla Hberopa o6pTama OKPETao 3a M3BECaH JIe0 CBojera o6pTa He
noxkpekyhu mnouuny ca xonunmkuma. Taj ce MpTBM XOi mapamiue
CTIMpaJiOM ee, KOja CTaJHO TPUTHUCKyje My m Ha 3ape3e 3aBpTHA

K y npaBuy meroBa Kpaja N’; mopep cBera Tora jewasa ce, fa, yCibef
Cn. 54. arymhaBawa MasyBa, Clal/bera eNacTHUUTETa CIMpaje u APYrux y3-
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poKa, mpouuTarme Ha no6ouwy M, fo6uBeHO Npu CTaBlbarby napa KoHYMha mos3ummBHUM
Kpemarem 3aBpTHa, (NP KOME OH NPUTHCKYje Ha cnupany ce), Oyje BuUlIe KM
Mambe PasJMYUTO Off NMPOoUMTama CTaB/bakeM KoHunha HezamusHum xpemarbem; 360r
Tora ce u OBjie Tpe6a NpUAp)KABATU NpaBua, Aa Ce CBAaKO CTaBjbaibe Mapa KoHunha
H3 JMMOOBY LPTHLY BPLIM YBEK MO3UTHBHUM KpETameM 3aBPTHa.

31. IlocraB/rame MUKpOCKOMIA.

I'pewike yutama num6a nomohy MMKpPOCKONA MOry Ja ce [eiwiaBajy 360r OBHX
y3poxa: 1.) 360r HenmpaBWIHO MOCTAB/bEHOI MUKPOCKONA, 2.) 360r HETAYHOCTH CTaB/bamba
wonunha Ha uptuuy Jmm6a, 3.) 36or HeTauHOCTH OfpehuBama BpegHoCTH 06pTa 3a-
BPTH-EBOr ¥ 4.) 300r pa3jMYUTHX HeCaBpLUIEHCTaBa MUKPOMETapHe CIpaBe.

[lpu yuepiuhuBamy Mukpockona y oTBopy Kibewrta (, rinaBHa naxmwa Tpeba
ga Oyme oOpakeHa Ha noOCTaB/bawme HHErOBO HAa TaKBOM pacTojamy Off auMba, npH
Kojem OM Ce LPTHLE HEroBE BHJENE UCTO TaKO jaCHO OLPTaHe Kao M KOHuuhku, T.J.
la Ce He 3amasu HU HajMame MapalakTUYKO CKpeTame jeAHuX MNpema [Apyruma Inpu
nmoMeparwy OKa y CTpaHy; ajad, MOIUTO Off yja/bewa WM NpubamKema MUKPOCKONa
Ka JuMOy 3aBUCHM jOLI ¥ KMCOyHmErme YCI0Ba, fAa MHTepBany Mehy LpTuLama OArosapa
yKeJbeH! MOTNyHU 6poj oOpTa MUKPOMETApHOr 3aBPTH:a, TO C€ jeAHO U APYyro MOXe
na MOCTUrHE CamO NOCTYMHUM NpUOIMKaBaHEM. |

Kap ce oGenesxu nptumom A, (ca. 53.), KOJNMKO je Haume M3BYYeHa LeB N
ca 06jeKTHBOM ¥ KaJ Ce MOCTaBM MMKpOCKon y Kjbewtama (i Tako, fa He 6yae Hu
HajMame mnapajaakce KoHuuha, Tpe0a CTaBUTM map NOKPETHUX KoHuumha jeaHo 3a
IpyruM Ha [Be CycefHe LpTHUEe a U b ma axko ce pasiauka ROOMBEHUX MpPOYKUTarba
r, = n, — n, nokaxe Beha on 120 penmka poGoiweBux (n.mp. r; — 120+ 4.2), onpa
Tpe6a yByhu neB S ay6ibe, 00enexuTH HEH HOBU MOJIOXKA] LPTULOM A,, MOHOBA MO-
CTaBUTH MUKPOCKON TaKo, fJa He Oyae napanakce KOHYMha Nna INOHOBA WM3BPLUMUTH
IBa cTaBbawa KoHunmha Ha ucte yptuue. Kajg ce gobuje y Apyrom ciayuajy pasnuka
npourTamwa r, (4. np.r, — 120 — 6.3) u uamepu pacrojamwe d mehy uptuuama A, u A, Beh
he nako GuTH OGeNeXKUTH TaKBY UPTY A 3a MOJMOXaj LeBH S, nmpu Kojemy he pasmuxa
npoyntawa r udaku cxopo paBHo 120 penuka; pacTojame T Te Tpa)KeHe LPTe A Of
A, pobuke ce Tafa u3 nponopuuje:

xr r{—120 42 2 3
T — —;Ile (HPYIMEP: r—=d. 4_2.:{; 63 — 5 d).

[Mocne Tora Tpe6a, o6pTameM MHKPOCKONMA OKO IberoBe oce y Kibewrama (.,
NOCTaBUTH TOKPETHU mMap KOH4uha mapajenHo npemMa upTuuama aumba. Mcto Taxo
Tpe6a 00paTUTH NaKiby M HAa TO, Na MUKPOCKON Oyfe MPUOIMXKHO MEpHeHfuKyJapaH
Ha paBHMHy JuMO6a, a OM ce CBe LPTHIE, KOje Ce BUJE y IHEroBy MNObYy TIJefamwa,
ofljeiHaKo jaCHO oupTaBale. '

Kaga je MHKpOCKON MOCTaB/beH M Je(PUHHUTUBHO YyTBphHEH, HEONXOAHO je no-
Tpe6HO OfpefuTH WIQYHY BpejHOCW jefHora oO6pTa MUKPOMETApHOr 3aBPTHa, KOja
ce Kpake Ha eHrseckom 30Be run. Pagm Tora ce MHKDOMETPOM Me€PH HEKOJIUKO
uHTepBasia ab mehy uptunama num6a Ha pasHUM MeCTMMa Herose nepudepuje, Aa
6u ce ocnabuo yTuiiaj Ha Cpefrbd M3BOJ HE CaMO CJy4ajHuX Tpellaka NoCTaB/bama
roHunha Beh W rpemaxka came nofeje JUMOOBE. Y3MUMO HampurMep, fa je U3 MHOTHMX

: 8
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MEperma M3allji0 y CpefeM:

(lb: e 06. ] — vl E) I 0 L
4 =2 | 195 =120 (1+]20 = 120° (1 4
uau :
I 5 T} [ 1, —1 Y | .
1 penvk — 2 (1+8—6,’ =2 (1—%),
Taja cpa npoTnTarba U3BPLIEHa OBUM MUKPOCKOIIOM, U3PaKeHa y CeKyHAaMa, TpeGa fa 6yay
cMameHa 3a 55 fe0. Taxko he H.np. mpountame - 1°* 3177 patu He 2'+63"4—183"4
Beh 1834 1 — %) —183'4 — 23 = 1811 = 3’ 11.

Beha wmm mamwa Ta4HOCT CTaB/batba Mapa KOHYMha MUKPOMETPOBHX Ha LPTHIY
num6a 3agucu: ofi yenudama W mukpockoma (o6uuHo 40 myTa), off pacTojama meky
KOHuMkMMa, Off e6/bUHe U NPABUJIHOCTH LPTHULUA JUMOOBHX, Off WHTEH3MBHOCTH He-
FOBOT OCBET/bEHA, Of MaNIBUBOCTM C KOjOM Ce BpIIM CTaB/bake KOHuMha M T. Ji.
Y cBaKoM maK Ciyuajy, 0 Cpeawoj Ce Tpellly & jeHOra CTaB/bakba MOXKE CYAUTH MO
MelyCOGHOj CIMYHOCTHM YMTakd MUKDOMETpa, KOja Ce Mo6MBajy CTaB/bameM KOH4Mha

MHOTO MyTa Ha jefHy u ucTy upty. Kopm mpeHocHor BepTukammor kpyra Pencongosor
OHa He npenasu + 0.3 pen. pobowa, T.j. 4 0°6.

32. HcnuTHBame HeNPAaBHIHOCTH MEKPOMETPA.

Kop cBakor MuxpomeTpa MOry fa mocToje e BpCTe HENMPABHIHOCTH: CHCHIC-
Mamcke, Koje mpousyiade Off HEMOTIYHE jelHAKOCTM PA3HUX XOJOBA 3aBPTHEBHX M
mepnonike, Koje ce NOHaB/bajy NMPU CBAKOM OOPTY H-ErOBY.

3a OTKpHBatbe U OfipeluBae HENMPABUIIHOCTH NPBE BPCTE TPeGa MEPUTH PasHUM
I€JIOBUMA MUKPCMETAapHOT 3aBPTHa, -— ald NpU CKOPO MOAjeflHAKUM YUTAHUMa Ha
po6owy, — CpasmepHO Many AyxuHy o.=— ab (ci. 53.), Koja 3axTeBa NPUGIMKHO
jenan oGpT 3aBpTHa 3a MOKpeT KoHuuhka ca a Ha b. Yamumo, fa ce je M3 HEKOUKO
NMyTa MOHOBJ/bEHUX Mepewa AOGHNO 32 o, mpu o6pTHMa 3aBpTHa 1, 2,.... (n— 2),
(n —1), Benmmyune o, 0,, O,.... %y, 0, 3y CPEAHEM 0, = ‘:T (0, + o+ ... ).
Tapa ke pasmike 8, —a, —a,, 8, —0, —a, ....3,—a, —0o, U OUTH CHCTEMaTCKe
TPELIKe Hanpej peyeHuX XOJ0Ba, CBaKOra noceGHUe; MNOCTYNHMM NMAaK CyMHPameM

IUXOBMM Ofipefinhe Ce rpelike y MPOYMTaHmUMA CTakba MUKPOMETPOBHX NPH PA3HAM
HEeroBUM o6pTHMa:

obpTu . rpewke | obpTu rpewxe

0. . .0 i s ¢ B .k 3

1. = « & n—2. o408+ . . . +3,, ;

2. . .33, n—1 Y R — 3,
3 L3, 8,48, [ R .43, +8=0

Fbux Tpe6a u popaBatv ca OGpaTHMM 3HAKOM TUM NpOYMTAHUMA. AMH, KO MHKPO-
METapa, KOJM Ha MMKDOCKOMUMA CIy)Xe 3a OuuTaBaibe MMMGA, HMKAja Ce He Jeliasa,
Aa ce KOH4MKM OJIBOJE CYBHILE AANEKO Off HOPMAJHOra HUXOBOI MOJOMKaja (xop Bep-
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TUKaJHOr Kpyra PemcongoBor He Bulie of 2 o6pTa y jegHy cTpaHny), 36or Tora M
HHje HEOMXOJHO MOTpe6HO ofipehuBaTH y HUMa HENPaBUJIHOCTH OBE BPCTE.

[la 6u ce ucnuTale NepUOAMYKE peElIKe MUKPOMETpa MUKpPOCKONOBOr, Tpeba
ibYME W3BPUIATM HU3 Mepera WU3BECHE JY)KUHE MpU pasIUYUTHM NpOYUTaUMa Ha
po6ouy. Haj6obe je mpunenuTd nmpuBpeMeHO Ha JMMO TaHKy CpeOpHY mjoyuuy ca
Tako GIMCKMM UpTMUama « W b, fna 6u BubheHo pacTojame Mehy wuma a’b’ Guno
NPUOIDKHO PaBHO WM 4, MM §, WIM YOMUTE . fie0 jefiHora 00pTa 3aBPTH-EBO.

Kap ce mocrtasu poGow muxkpomeTpa Ha npountawe (°*(%, oHpa ce mokperom
numba yBOJM HeroBa LpTa a y cpeguny Mehy Koumhuma; 3aTUM Ce NO3UTMBHUM Kpe-
TakbeM MHUKPOMETpPAa M3BpLIE TayHa CTaBJbaiba KOHYMha Ha o6e upre a u b u pobuje
pa3nuKa 4uTawa d;, 61aucka 63—0 — . 3aTuM ce MOCTaBH JOOOLI Ta4YHO HA MPOYUTAHE G,
YBOAM Ce TOHOBO JMMOOBa LpTHUA a y cpeauHy Mehy KoHuuhuMa, CTaB/bajy ce TauHO,
MHUKpPOMETpPOM, KOHuMbM Ha Wy M Ha D u po6uBa caj Beh Heka Apyra pasnuka d,; Ha
CIMYaH Ce HayMH, NPy JaJbUM CTaB/batbuMa Jo6owa Ha 2g, 3g,.....(s — 1)o, nob6uBajy
pasnuke: d;, d,,....d,. Pagu TauHoCTH faJbux u3BOfa TpebGa MOHOBUTH HEKOJIMKO NMyTa
Ta Mepewa, Aa 6u ce fobuie WITO TayHuje BenuuuHe d,, d,,....d;.

Kap ce ca d o3HauM MCTMHMTA BENMYMHA MepeHOr MHTepBana ab a rpellke
mofieoka Ha po6ouy, o3nauenux 0, o, 25, 3a....(s —1)o, pecnektuBHO ca A\, (=0),
Dy Doy Nase--Ns—y, OHAA2 heMo umaTH OBaxBe u3pase:

dl :d—l—AI —0 YA :(dl _d)
d, =d-+ /N, —/\ N = (dy —d) -+ 1\
da :d+A3 — My N3 = (d; “‘d)‘!“Az

} Onakne . . . . . . . .
As-l — (ds-l - d) + As-a
s — (dS - d) + A O

ds-1 = —l— A“'i. e As-z
ds :d+ As T Asq
y cpeameM ESQ ==
[To Tako u3BeneHuM BenumyuHama /\;, A\z..../\s—; MOTY C€ HHTEpPIOJIOBatbEM
OfIpEIUTH Ipelike /\ MHTepBajHMX OpojeBa fenuha NOOOLIEBUX M CACTAaBUTH TabauLa
nonpaBaKa 3a CBAaKO NpOuMTame, Koje Oyle WM3BPLIEHO OBUM MuKpomeTpoM. I'pemxa
/\, KOja OfroBapa Ma KOMe NpOuYMTawmy m Ha fobouly, Mmo)ke OUTH TpeACTaB/beHA U
y 06GNMKY NepuofuyKe (pyHKuMje: '

Am=c¢-+a;sinu-+ b, cosu—+ a,sin2u—+b,cos2u+ . . .(1.)

rae u — 360° % O3HayaBa YIJIOBHY BeJMYKMHY NpOYUTawba m, a ¢, a,, b, a, b, uT.h.
cTalHe KoeduuujeHTe, Koju TpebGa pa Oypy ompeheHu no fgaHuM BenuduHama /\j,
ANz -+ .- [N\s—1 METOJIOM HajMamMX KBappaTa. A/l Ce OBaKBe rpeiwke /\, U3PAKaBajy
JIOBOJbHO TAa4HO ¥ Ca NpBa TpW 4iaHa u3pa3a (1.) Taxo, ga ke 3a cmaka fBa Nua-
MEeTpaJHO CympoOTHa 4uTama Ha gobowy m u m -+ 30 usahu

Am _'I’— Am+30: 2(',

a 0B0, — Kao wTo hemo BujeTH y wi. 33, — AUPEKTHO yKasyje Ha TO, Ja C€ IJIaBHU
) td

Y3POK MEPUOJMUKHX Ipelliaka A, CKp¥BA Yy HEMOTIYHOM MNOKJIanawmy LEeHTpa MNojese
(nepudpepuje) pobowa ca OCOM camora 3aBpTHA.
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Ha Toj je ocHOBM y MMKpOCKONMMa BepTHMKanHora kpyra Pencongosor mnopep
JIaBHOTA MOKPETHOT Mapa KoHuuha f0faT joll jeflaH map Ha yaa/bewy Off mpBora 3a
14 o6pT 3aBpTHA TaKo, fia Ce NMpH NOCTaB/baky TOra APYror napa Ha HajeIuKy UPTULLY
numba fo6KMBa MPOYUTatbe, KOjeé Ce YBEK PasJjiMKyje Of MpouuTara nomohy npeor napa
npubmwxro 32 30 penuha*) Te ce 36or Tora y CpefieM U3 IpoduTama nomohky o6a
napa KoHunha NOTNYHO YHMINTaBA YTULA] €KCUEHTPUYHOCTH pobolia.

[Tpumep. [lpu ucnutusamy jegHora MuxkpomeTpa ca fo6oilem, Koju je 6uo mno-
nesbed Ha 60 penuka, pacrojame d mehy uptunama ¢ u b Gu0 je MPUOAMKHO PABHO
1 meny ofpra 3aBpTieBor (s =8 u o= 7°5); 36or Tora fOOMBEHe rpeliKe /\,,
Mgy --- /\; OArOBapajy mpounTawbuma m — 7°5, 15%0, 22%5,...45%0 u 52°5.

1. peg mepema Cpeawe ﬁas- Mepuoguuke rpewxe
upre  pasi. 3“:,“;::& Vieeenene us Mepema e
a b d

01 75 74 =729 di—d=—006 A,= 000 (—0.01)
77 151 74 d;=1753 dy—d=-0.18 A;=—006 (—0.07)
149 225 76 dy =170 dy—d=-+4+035 A,=-0.12 (40.13)
223 301 78 d,=163 -dy—d=-+028 Ay=-}047 (+047)
300 375.75 ;=742 dy—d=-}+007 A,=-F+075 (+0.75)
376 446 170 dg=1715 dy—d=—020 A;=-1082 (- 081)
448 516 68 d; =699 d;—d=—036 A;=-+062 (+062)
525 594 69 dg=1708 dy—d=—027 A,=-+026 (1}0.28)

y cpeawem d =17.35

Ako ce cag no opie HaheHuM BenuuMHAMa DNo =0, Ay Ay --.- /\; OApENE NO
METO[M HajMamMX KBajpaTa Inpeu Koedummjentd ¢, @, u b, uspasa (1.), onua he
ce nobutu:

¢ =+ 0°372, a, — — 0°243, b, = — 0%381
a cee nomohy mwux u3payyHaTe rpeike /\, Koje Cy NOKasaHe y 3arpaju, uajnase
CKOpO CacBUM MCTE€ KAao U HENOCPefAHO AOOUBEHE.

33. ExcnenTpumurer anxmaane.

[Ipy KOHCTPYKIMju YTJIIOMEPHOT MHCTPYMEHTA He MOXKe INOTHYHO fa Ce Mo-
CTurHe, fa o6ptHa oca 7 anxupapgunHa (cia. 55) pohe Tauno y uentap (I sumGose
mojiene; crora yeek Tpe6a NpeTNnoCTaB/baTH, fa Mehy HUMa NMOCTOjM Majo pacTo-

*) Pacrojame mehy cpepmnama o6a napa konumha, HBpaKeHO Y mMojeounUMa A060IA MUKPOMETPOBOT,
Tpe6a pauysaTu ja je Tauydo parno 900 45, rme je 3 Bpao mana BeamumHa. TO Ce PacTojame BPIO JAKO Of-
pebyje us pasnuke npountamd Ha poGomy, KOja Cy M3BpLIEHA NpPH CTaB/bakby M jeHOT M JAPYror napa Ha HeKy,
amu jegHy M McTy UpTMLy num6a; amu, DOWITO Ta pasiMKa Moke paa Oyae nopemehiena nepHOAMUKNMM rpeluKama
MHKpPOMETpPa, TO TpeGa IOHOBHTH HeHO oapehuBame S myTa TaKo, la yMTawa Ha A0GOWY, NPU CTaB/baky [JIABHOT
napa xonunha Ha wpTtuuny, 6yay npréamikso: O, s, 25, 3q,.... (s — 1)o, e je ¢ = %; Taga ke cpegma BeanuuuHa
meHa 6utu ocnoGolena op THX rpemaxa.
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jame (L —e, Koje ce 30Be eKxcCyeHmpuyuImeNT QAXUAAJE W
To y Hexom npaBuy (ZE, koje je ompeheHo Ha numby mero-
pom uptunom K (ctemenm u T. 5.). Tapa he, mpm cBaxom
nipaBly aJxuAafe, KasabKka eHa J gaBaTu Ha MOy npouu-
Take A’, Koje Ce BUlle WIM Mame pasjuKyje Off MCTHHUTOra
npoynTama A, Koje 6u TpebGanmo pja ce pobuje mpU MOKJIa-

nawy Z ca (.. U cag je naxko Buperu, aa ke, — npu npasuy
crenenckux Hatnuca (0°, 1°, 2°.....358° 359°) cTpenom moka-
3aHOM, — wu3ahu ' :
A=A—e'sinA—E) . . . . . . . . (2).

rae €' ==—— 5 O3HaYaBa YIJIOBHY BEJMYMHY €KCLEHTpUTETa ¢ 32 JiuMO faHora
pajuyca r.

[la 6u ce uutawa A’ ocnobopuna Of TUX rpellaka, — KOje 3aBUCE OJ Be-
TM4uHe e”, — Ha aNXuiaAM Ce HaMmellTa joul jegHa Kasa/bka J', fuameTpanHo cy-

npoTHO npema npBoj J. ITpu noxnanmawy 7 ca ( oHa 6u Tpe6Gasa fa fAaje UCTUHUTO
npountate B—A | 180°; amu nowrro ce yrao JZJ' y camoj cTBapu moke pasyiv-
wkoBaTu off 180° jomr W 3a HEKy BpJIO Majly Beau4uHy X, TO he mpouuTame no TOj
Apyroj Kasabm OUTH y CTBapu

BP—A4180°+4¢"sin(A—E)+x . . . . . - (2)
Te he ce y cpepwem u3 A" u B’ — 180° poGutu

A"+ B’ — 180° &,
g ATy

T. j. Cpeame U3 NpouyuTama no obema Kasa/bKama alxuaaje Hehe HU YKOJNMKO 3aBHU-
CUTH Off €KCLEHTPUYHOr IEeHOr MoJiokaja, anu he ce pas3/iMKOBATH Off MCTHHUTOT
NpouMTaba A Ha MOy CaMO 3a CTAlHY BEIMMMHY -5, KOja HEMA HMKAaKBOra yTH-
naja Ha usmepeHe yrie mehy "pasnum mnpenmetuma. Ilpu Tome TpeGa HanoMeHyTH
jol, oa TayHOCT Mepewa YrjioBa Ha Taj HayuH Hehe HUYKOIMKO MOCTpajaTH 4aK
HM O]l U3BeCHe NpPOMEeH/bMBOCTH BenuuuHe e’ u E ycmen xnahemwa oce anxupajuse.

C npyre crtpane, pasnuke d mpouutawa B’ u A’ no gBema CympOTHMM Kasalb-
Kama ajxufaje, Koje Ce Memwajy ca MPOMEHOM HWeHa NOoJioyKaja Ha JuMOYy M Koje uMmajy
OBaKaB 00K

d—=(B"—180°) —A'—zx+2¢"sin(A—F) . . . . . (3)

npy>kajy MoryhHOCT, fa Ce Ha HajIpoCTHjM HA4YWH OAPeJie: BEJIMYMHA EKCLEHTPULUTETA

e, werop mpasay I u uanpep pevenn Mamu yrao x. Pagu Tora je Haj6orme o6Guhiu

anxujagom ueny nepudepujy JaHMOOBY, mnomepajyhu je s myTa Ha paBHe UHTepBaje
o .

6=~ TaKo, |a NPOYNTama MO NPBOj Kasdably J usaby NPUOMMKHO OBAKBU: A, —
=0 &=08-8 =20,.c... Ay =(s — 1)a. AKo ce cap cTaBu
2¢"cosE =y a 2¢" sin B =z,

oHpa he ce po6utu s jegHayMHa 061MKA

di=x+ysinA;—zcosh, . . . . . . . @)




— 62 —

M3 KOjUX je JIaKO Cpa4yHaTH MO0 METOJM HajMawux KBajpaTa (TeopHu peo, nasa VIII)
HajBepOBaTHUj€ BPENHOCTH 3a X, Y M z, a 3aTuM ke ce mo y u = oppenutu u e” u E.

Pagyme ce, na cBe WITO je OBJEe peyeHO BpeM W 3a Cly4aj, Kaja je aJxupafa
ca Kkasa/bkaMma J u J' HemomuuHa mpu Mepemy yrioea, a kpehe ce cam 1um6 oko oce 7
KOju Ce He MOKJama MOTnyHo ca ueHTpom (i merose mopene.

lMpumep. Pagm oppehewa excueHTpuuMTeTa anxXujajHora Kpyra Ha MajoMm
YHUBEPCAJIHOM MHCTPYMEHTY ca num6om o 5.5 manaua (ern.) y puametpy (un. 65.),
oBaj ce Kpyr momepao 3a 30° (s =12) Tako, Aa Cy mpouuTama A; N0 NPBOM HErOBOM

y-

BepHUjepy Omna mpuGmmikno: 0°, 30° 60°..... 300° u 330°. Pasnuxe nmpouutama no

apyrome u npsome Bepuujepy d = (B" — 180°) — A’, koje cy ce mobuine y cpemwem

M3 4 TakBa MNOTHyHa o6unacka uenora aumb6a, — IOKa3aHe Cy y OBOj TaGauuu:
A d d d—d’ A d d d—d’

0° + 1070 | 4 873 4177 | 180° -- 5570 | | 48°8 672
30 + 25 | 4+ 6.2 —3.7 | 210 4+50.0 | 4+ 50.9 —0.9
60 4 15.0 | 4+ 10.1 +4.9 | 240 425 | + 47.0 — 4.5
9 +20.0 | +19.0 1.0 | 270 + 42.5 | - 38.1 4.4
120 +-25.0 | 430.4 —5.4 | 300 +25.0 | 1267 —1.7
150 +40.0. | 4+41.3 —1.3 | 330 +15.0 | 4 15.8 —0.8

Kan ce capa, ca TMMa JaHMM BeqMunHaMma d, pewe jefHauMHe (3)" nmo meromu Haj-
MalbuX KBapaTa, JIako Ce N00MBajy NMpPBO BPEJHOCTH 3a I, J M Z a HauUMe:
_Zd __ . _ XZdsinA __ . .__  ZdcosA .

x_ﬁ—+28‘5’ y=—%——=—96u 4_——6—:—|—20.3,
2 nomohy mux 3artum uanasu: E— - 115° u 2e =22'4. Pasnuke nax usmeby d u
1’, xoje cy cpadynate momoky HaheHux BpeHOCTH 3a X, Y W z, fajy X(d — d')? =
— 154 na 36or Tora cpefime rpelllke CaMUX BeJMYMHA d ¥ MO HWUMA JOGMBEHHX X,
J, z, 2¢ u K usnase opaxse:

A

=1/ P4 — 4, ex:—_t%:—l_—l.?,ey:e,:eze:i— + 17 ne—

471
2—3 Ve
_ LT — 143
— —2esinl° T+ 7%

34. Cnyuajue rpemxe momese mEmGoBe.

Ha pacmMoTpuMo jowl jefiaH y3pOK HETayHOCTH Mepeiba YrjioBa, KOjH je OMTH
32 CBE YIJIOMEPHE MHCTPYMEHTE M KOjU Ce CacTOju Y HETAYHOCTH CaMme Mojesie JUMGOBe.

3a fie/berbe Kpyrosa Ha CTeneHe W Ha jom mawe pfennhe (TIONEOKE) CIyKe
lapounte MaumHe 3a Jesverve. Kop jelHMX ce Ha Moje/beHOME KpYry, KOjU CIyXu
@0 o6pasau, yuspiuhyje Kpyr Ha KoMe Tpe6Ga rpaBupaTé MOjely, ma Kaj ce IOJ He-
IOMUYHM MMKPOCKON TOCTYIMHO J[IOBOJ€ pasHe upTe Kpyra-o6pacua, OHAa ce Io-
10hy HApOYMTOr MEXaHW3Ma Ca HOXEM IOBJave LPTHUE HA Kpyry Koju ce penmu. Kop
IpyrUXx mak nena je nepudepuja Kpyra-o6pacua u3pesaHa y OGNMKY 3yNYaHMKA Ha.
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cuTHe U nopjepHake 3ynuuke. Taj ce kpyr nokpeke 3a mo 5 wmm 10’ nomohy Gec-
KpajHOr 3aBPTHA, KOjU TaHrMpa HEropy neputepujy; nocjie CBaKora TaKBOI MOKpeTa
BpLIM Ce 3ape3 Ha KpYry KOju ce jenu ¥ Koju je yTBpheH 3a kpyr-o6pasail.

Y cBaxkoM ciyyajy mojiesia AaHora Kpyra M3HCKyjeé MHOTO BpeMeHa, Y TOKY KO-
jera, yc/bel TEeMIEpaTypHUX IpOMEHa M YCJbe[ IOTpeca, MOry fJa ce [ece NOCTynHe
NpoOMEHe y peJaTHBHOM MOJIOKajy o0a Kpyra M pasHUX [le/ioBa MallvHe 3a [eJbebe,
¥ To ke npoy3pokoBaTM MNOCTYMHO HAaromujaBame rpelllaka Ha LpTULama, Koje ce
rpaBupajy, nopen oHuX, Koje Beh mocrtaje Ha mopenu obpacua. OBakBe rpellKe LPTHULA,
KOje Ce MmPOCTUPY MO LEJNIOj AY>KMHM Kpyra MO U3BECHOM, BUIE WY Mame NPaBUIHOM
3aKOHY, 30By Ce cMuCIIeMAUICKe 2peliuke. 3a HEKOJIUKO OJUCKUX LPTHULA OHE CEe MOTY
CMaTpaT¥ Kao INOJjefHaKe.

Anw, ycmen xnahewa HOXKA 3a rpaBupame, YC/beJ, HETAYHOCTH MOCTaB/bakba
KOHuMha MUKpOCKONA Ha UPTHLE Kpyra-o6pacua, ycibej HEeMpaBWIHOCTH HEroBUX 3Y-
fala 4 yC/bel| PasHUX APYrMX y3poKa Takohe C/lyuajHOra KapaKTepa, — HEMUHOBHO
ke ce pecutu jomr Heka Beha WM Mara rpellika Ha CBaKoj LPTULM, KOja ce rpaBupa,
anyd MOTHYHO HE3aBMCHO Off CAMYHMX Tpellaka Ha ocTaaum uprtuuama. OBakBe rperuxe
y nopenu num6a, Koje ce mojaBibyjy 6e3 mKakBor oupeleHor sakoHa, 30By ce cayuajHe.

BewTuna je pesbewa KpyroBa caga MOCTMrJIA [0 TaKBOra CaBpLUEHCTBA, f1a
CHCTEeMAaTCKe TIpelike LpPTHUa KOJ OO/bMX yMETHMKA He Hajmawa 2, ciy4ajHe maK
— HeKOJIMKO J[leCeTHX J[leJloBa Off CeKyHAe; 300r Tora, fa Ce OTKPHjy KaKo jefHe
TaKo ¥ [Ipyre rpeluke, MOTpeGHO je, UCMUTHBAMbA BPIIMTH OYMTaBameM JuUM6a. jefuHO
niomoky MuKpOCKona.

- Jla 6u ce po6uo mojaM O BeNMYMHM CllydajHMX Tpewlaka nopesie, Tpe6a usa-
OpaT¥ Ha KaKBOM MECTy JMMOa HEKOIMKO MHTepBajda Mehy upruuama ab, cd, ef....
W M3MEPUTH MX JEIHUM M MCTHUM [IeJIOBUMA MUKpOMeTpa M joGowa. Kap ce, u3 Ha-
henux n BemuumHa: ab —=d,, cd =d,, ef =d,, .... d,, y3ame cpenwe d u OiCTynamwa
Ofl Hera: Uy, Uy, Uy ..... U, Ma Cca € 03Ha4M CpeAxa TIpellKa CTaB/bakba Mapa KOH-
yrha MHUKpOMETpa Ha LpPTHULY, &, Ca o Cpefla CjyyajHa Trpellika CaMHX LPTHIA,
OHpa hemo umaTu

"

L’Z:Zaz»f—Zez. R

n_

[la 6u ce ofaBie M3ABOjUNA BelMdMHA &2, HAj6O/bE je MOHOBUTH MepeHa UCTHX
uHTepBana jow jenHoMm. Tapa he, noHoBa po6uBeHe BennuuHe: ab —d';, cd=d',,
ef=d'y...d, v oicTynamwa muxosa: vy, V', U,....U, O cpezwera d', maTu
jour jeqHoM

Xo'?

= = 2 2 ’

pasmuka nak (d',.—d,), (d';,—d,), (d's—d,) .... (d';—d,), Hehe, o4eBugHO, 3aBUCATH

of morpewiaka mopene Beh camo of cpefwe Ipellike & CTaB/bakba KOHunha Ha wp-
THle; 30or Tora ke ce oBa M MOGUTH U3 HUX OBAaKO:

9 Z(d'—d)?
— '——-_—'n —)

4e
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nocne yera ke y omwtoj cymu (4) ca (4)’ usahu

Zp2 | Tp'2
4o —— T =
n—I1

—4s2 . . . . . . . . (B)

Hanomenyhemo unak, fa, ako je o. 3HaTHO Mawe Off € (KOJ MPEHOCHOT Bep-
TUKajnHor Kpyra PencomgoBor o =072 T.j. ckopo TpunmyT Mawe Of &), TO Ce,
npu orpanHudeHoM Opojy N Meperba, MOXKE JIako .ecuTH, fa ce u3 wu3pada (5.) fo-
6uje 3a o BeqUYMHA YOOpayKeHa.

35. Cacremarcke rpemke moaene aambose.

Yamumo, Kao u panuje y u4i 32., fla NpeCTaBUMO BeiuuuHy /\(u) cucre-
MaTCKe TpellKe LPTHULE 1, ¥ HOj CyCeHuX Ha AuMOy, y 06/NUKY NeprofruKe QyHKLuje

A@W)=c—Ha, sinu—+a,sin2u—+ ...+ a;siniv 4 .
—~+ b, cos u—+-bycos 2u—-....+ b;cos iu -+ .

rae ¢, a;, by, a, b, ....a; b;....npeacTaBbajy 3a AaHM JUMG HeKe CTajHe KOJU-
4MHEe, ¥, NPEANOCTaBUMO, la aJXUAAAHM KPYT MMa S Ka3asbKi, NMOCTAaB/bEHMX Ha jefi-

HaKOM pacTojamy jEFHO O APYrora G === TaKo, la CHCTeMaTcKa rpemka A\ (i)

cpeimwera u3 NpovnTama M0 CBUMA TUM Kadajbkama Gyfe

AW 4 A+ o) 4.+ A+ [s—1]s)

: (1)

As(ll) —

Y oBome he uspasy 3a /\,() CBM 4YNaHOBM ca jefHaKUM KOe(uULUjeHTUMA
a; n b, cacraButu cyme: '

% [sin in—-sini(u—+o)+sini(u+20)+.... +sini(u—+ [s— l]c)]
u % [cos in—+cosi(u-+o)4-cosi(u—+2s)+....+cosi(u—+[s— ]]c)]

_Koje he (mo mo3HaToj O0COCMHM CyMd CHHYCA M KOCHMHYCA JIYKOBA, KOjU C€ NpPOTEXY
y apuTMeT. Nporpecuju Ay Lene nepudepuje) 6UTU paBHe Hyau a camo he 4ylaHOBM ca
i=s, i—2s, i— 3s u 1.1. (32 Koje je cam npou3Boj ic pasan 360° um 2, 3, 4...
nyta 360°) patu cyme, Koje HUCY paBHe Hyau; 36or Tora he usahu

As(1) = ¢ 4 a, sin su - ay, sin 2 su~+ a,, sin 3su -+ .

~+ b, cos st~ by, cos 2 su—- by, cos 3su—+ . } (6
Hanpumep, y ciyuajy fiBa BepHujepa WM MUKPOCKONA, ocTake CaMO MapHM 4IAHOBH
cal—2 i—4,1=6 u T..

Opatze ce Bupy, fia ce ca nosehaweMm 6poja Kasa/bKu Ha aNXUIAJUHOM KPYTY
MOKE OCNabWTH O KOT JKeUMO CTyMba YTHIA] CHCTEMaTCKUX TpellaKa JuMeoBe
rofieJie Ha MepeHe yriie; WNak Ce HUKaja He CTaBba Buille of 4 Kasabku Beh ce TO
UCTO JOCTIDKE MepereM Bulle UyUIa HENMO3HATor yriaa mehy npenmetuma A u B Ha
pasHnM MeCTMMa Ha JwmMOy Te [a Ce y WCTO BpeMe OCIa6M M yTHLA] CIyHajHHX
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rpeliaka Bu3upawa AypOMHOM Ha Te mpegmere. W 8aucta, ako ce MO MHCTpPyMeHTa
CTaB/ba TaKo, la NMPOuMTama U, NPU BuUUpawy Ha A, Oyay: A mpu NpBOM Mepemy,
(A + o) npu ppyrom, (A + 20) npu Tpehew, ... m Hajsap (A - [s — 1]o) npu nociaenmenw,
S-TOM Mepewy, — Mpu 4emy je ¢ —>—, — To he ofrosapajyha npouutarsa, npu
Bu3upamy Ha Apyru npeamet B, 6utu: B, (B 4 ), (B 4+ 20),....(B 4 [s — 1]o) Taxo,
la Kajja ce y3Me Cpeiia BeJM4YMHA M3 CBUX §, HaheHux 3a yrao o, oHpa he ce (Ha
CacBUM MCTOj OCHOBM, KaO M Yy Cly4ajy S Kasa/bku) JOOMTH rpeiika Tora M3Bofa
y 0O6IuKy '

As(B) — A(A) = a, (sins B —sins A) - ay (sin2s B —sin2sA) + .
- bs(cos s B — cos s A) + by, (cos2s B — cos 2s A) +- .

Pasyme ce, pa je y ciayyajy ABejy, AuaMeTpPajHO CYNPOTHHUX Ka3a/bKH JOBOJHHO
1o

-Cuctemarcke ce rpeiike numO0Be MOJene MOry jefHOM OpW¥JbUBO HCNUTATH,
na Ou ce 3aTMM MOIJIM YBEK MCTPABUTH HETA4YHU YTJM, NOOEBEHH NPH NOjEAUHUM Me-
pewsuma. IIpu cranroj ynotpe6u ABejy qUameTpasHO CYNpOTHUX Ka3as/bKu 3a OBO je JO-
BOJbHO, pa3yMe Ce, OfIpelUTH 3a CBaKy LPTy camo cpefwy BenuuuHy D(u) u3 mweHe
Baactute rpemke A\(u) u rpemke A\ (u-}180°) Woj AujaMeTpasHO CynpeTHe UpPTHLE,
— mnpu yemy he ce To cpegwe i [A(u) + A(u -+ 180°)] nspasutu penom

Du)=c+a,sin2u—+a,sindu—tagsinbu-. . } )
b, cos2u—+b, cos 4 u— by cos6 u-}-. -

npemeluTaT JUMG CBaKM MyT cBera 3a ¢° —

TaxkBo ucnuUTUBaWmEe HHUje OCOGMTO TEIIKO M3BPLUMTH, aKo je Kpyr L cHaGpesen 3a
ouuTaBame ca fiBa muxpockona M u M’ uw ako ce Ha anxujagm A Mory npHBpeMeHO

na yteppe jomr gBa momokna mumkpockoma N m N’ (ca. 56.).

Kap yreppumo muxpockonme N u N’ Ha anxupagu Ha pactojamy MN u M'N,
NPUOJIMXKHO PAaBHO G == — — (rne je s Heku OKpyriu Opoj), CTaBUMO MNOJ MMKPOCKOMN
M cnoueTka HyATy LpTY nopene Jum6Ga, U3BPUIMMO TayHa -
NpouMTara Ha CBa 4 MUKPOCKONA U Y3MEMO Cpefitbe w

" L*Z"L', onfa hiemMo 06UTYH HeKy pasnuky d, ____N42—N' _

gl D, —}2_ 4 y CTaBUMO 3aTHUM IO MUKPOCKOII M HpTy numba

ca HaTmMCOM G (CTemeHW), M3BPLUMMO TOHOBO NMPOYMTabA
Ha CkiMa MuKpockomuma u Hahumo cama Beh apyry pas-
nuKy d,; mpojyxaBajyku Tako W NMpU Aa/beM CTaB/bamby
muxpockona M Ha upruue 20, 3¢...(s — 1) o, pobukemo
pasmuke dg, d,....d,. [ToHoBUMO caj cBe TO y OGPHYTOM
peny, ia OM Cpefrmu HU3BOJM U3 CBHjy pasnuka d,, dy...d, 611 ocno6ohenu of yTuuaja
MOCTYMHUX NPOMEHA TeMmepaType Ha y3ajaMHM MOJIOXKaj MHKPOCKONAa M Ha CaMu KpyT.
Ako ce cag ca d osHauu uctuHuTH yrao } (s< MAN 4 < M'AN’) mehy muxpockonuma
¥ y3Me fa je rpewka nodetHe (uyare) upte aum6a D(0) paBHa Hynu, To ke Ham
HaleHux s pasnuKa faTu: '
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dy, = d—+D(o) —0 D(o) = (d, —d)

d, =d+D(2s) —D(o) . D2s) —=(d, —d)+D(o)
R ST 19 (I I
dyy = d -+ D([s-1]e)— D([s-2]o) D([s-1]e) = (dsu— d) + D([s-2]o)
d, =d-+ 0 — D([s-1]0) 0 = (d;, — d)+D([s-1]0)

cpen. Zs—d =d

[lpu Bpso Benuxom Opojy s, Hanpep HaBefeHW OM HU3 IOCMATpama 3aXTeBao,
pasyme Ce, ¥ CyBHILE MHOTO BpeMeHa, ycibep 4era uaBogu D(c), D(26) u ocT. HeGu
OuaM JI0BOJbHO MOY3[laHH; cTora je 6osbe cmodyeTka ofpenuTu rpeuixe D) camo 3a manu
6poj upruua, H.p. D(30°), D(60°),....D(150°), (npu s — 6), na 3aTUM TeK Ha OCHOBY
HWUX OPEAMTH y CBaKOMe Off OBMX WMHTepBana u rpeuke [) unrepsanue mogene. Tako
Hanpumep, Kaj ce yrBpae momohHu Muxpockond N u N’ Ha pacTojamy ¢ — —3g—°- =5
on rnaBiux M u M’ u mumxpockon M 6yae cTaB/bao CYKLUECHBHO HA LPTHIE O3HAYEHE
ca 60°, 65°, 70°, 75°% 80° u 85° oHpa hemo Haku mo mpehawmem, U3 npouutama
06a mapa MMKpoCKoma, padnuke: d'y, d’,,....d's, xoje ke paru:

d'y = d’ + 1(65) — D(60) D(65) = D(60) + (d'; — d’)
d', = d’ -+ D(70) — D(65) D(70) = D(65) + (d', — d")
i o om o ow om % 8 s b sPOROHE L . . 5 w2 & x5 8 om o

d's—=d’ + D(85) — D(80) D(85) =D(80) + (d'y —d’)

d's = d’ - D(90) — D(85) D(90) = D(85) + (d's — d")

Ha cn. 57. npepcraBmeH je rpadguuku xop cucremarckux rewmaxa D(u) Ha
MEpHIMjaHCKOM KpYTy INYJKOBCKe oncepBatopHje, Pencongose uspage. OHe cy ucnu-
TaHe Ha Hanpep uadnokeHu HayuH of 10 mo 10 creneHu M, Kao IITO Ce BUAM, AO-
CTIKY cBera o 1.2

AKO KOHCTpYKUMja MHCTPyMEHTa He JONyILUTa, fia Ce 3a aJXuAafy YTBPAU nap
noMohHHMX MMKDOCKOMA, MM C€ NOJ PYKOM He Hajuase, oHfja ce rpeiuxke aumba D(u)
MOTYy HCNMTATH Ha CacBUM CJMYaH. HAYMH, — aJi, pa3yMe Ce, Ca MHOrO MambOM
TAQ4YHOCTH, — MepeeM Ca THM MHCTPYMEHTOM HAa PasHMM /ieJIOBUMA Herosa umoGa
jemHora M MCTOr yrja o, NPUOAWKHO Off G — 18;)0 - Papu Tora je Hajoosse mocTa-
BUTU [[Be BewuTayke Oejiere m ¥ n Ha GIMCKOM U NOJjeJHAKOM pPacTOjamkby Of HHCTPY-
MEHTa TaKO, fa BU3Upale Ha HUX AYpPOMHOM MOJJIEXM LUTO MambUM CIIy4ajHUM Trpe-
IIKamMa; np¥ TOMe MnomepaTd JuMO TaKo, fa npoyuTawa 3a Oejnere m U n, Npu
NpBOM Mepewy yria o, 6yny npubmmwkHo paBHu 0° u ¢°, mpu gpyrom <° U 2¢°, npu
Tpehem 2¢° u 3¢° u 1.8 Tapa he ce, no s nakenux BenuumHa o, O, O ....0 32

yrao o, OAPEAATH CUCTEMATCKE IpPELIKE Ioaese numba cacBuM OHAKoO, Kao U MaJo 4acC. -

Ha Taj cy HaumH, Hanpumep, Ouijie MCNUTHHE CHCTEMATCKE TPEIIKe XOPU30H-

TaJlHOra KpPyra Ha YHHMBEPCAJHOM MHCTPYMEHTY

Tpaytoua u Cumca, xoju ke Gutu onucau ALy *
y raasu VI Crouetka cy, MepemeM yraa AL LY N
o= 30°, Gune oppehene rpemke D(u) 3a up- [ 5 BREG
THIE nofese, o3HayeHe ca (0° 30°, 60°, 90°, obop

20° 40° 60° 80° 100° 120° 140° 160° mg.o

120° u 150° a 3aTum, mepemem yraa o — 6° u Cn. 57.
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3a ocTajle MHTepBanHe upTHue of 6 pgo 6 cremenu. Axo ce mo CBUMA Ofl osux 30
ppegoctu 3a D(u), — Koje cy HaBefieHe fame y Tabnuuy, — U3padyyHajy no me-
TORM HajMamux KBajpaTa (Teop. A€o, TIJL. VIII) woeduuujertn uspasa (7.), oHpa
he wusahn: ) )

c=—199, a,=—127, a,=-049,

b, —+1.20, b, =064,
u, Benuuune D’(u), cpadynaTe camo Ca TUX MeET MNPBUX */IaHOBA u3pasa (7.), usahu

ke Beh moBo/bHO cimune ca matum D(u), jep je cpelrba rpemka, ¢ KOjuMa Cy OBe
ofpehene, Morna jocesatv A0 0’3.

« D D@ u D@ D@ 2 D D)
® 0°0—01 60° —4°94°4 | 1200 —1'8—174
6 —0.4—0.3 66 —4.6—4.3 | 126 —0.9—1.4
12 —0.3—0.6 72 -3.8—4.0 | 132 —1.6—1.4
18 —1.4—1.1 78 —3.2-35 | 138 —1.2—1.3
24 —1.9—1.7 84 —3.1—3.0 | 144 —0.9—1.2
30 —2.7—2.4 90 —2.4—2.5 150 —0.8—1.0
3% —2.6-3.0 | 9 —18-—21 | 15 —0.9-0.38
42 —33-36 | 102 —2.0—1.8 | 162 —0.4—0.5
m-41—39A‘1% _20-1.5 | 168 —0.3—0.3
54 4 4—44 | 114 —1.2—-1.4 | 174 —0.3—0.2

O*




[JIABA V.
YACOBHMLIM U XPOHOMETPH.

36. Knarmo m Ganancup.

3Bse3fanu unu cpefwu gax (of 24 waca) je NPUPOAHA jeAMHMYA BpEMEHa;
3a Mepeme NaK BpeMeHa OBOM jE[MHULIOM M HEHUM [IeJIOBUMA: YACOBUMA, MUHYTIAMA
M CeKYHJama, CIy)Xe YACOBHUYN W XPOHOMEUIPH.

Kop oBux uHCTpymeHaTa Tpe0a pas/MKOBaTH Y€THPM IJIaBHA Jiejla: peryJarop,
NPEHOCHM MeXaHu3aM, GpOjaHuK M MOKpeTa4. Pezynamiop wiu KAAWHO j€ MOKPETHO
Teno, Koje BpIUM, MO YTHUAjeM HEeKe MOCTOjaHe CHJie, HU3 jeHOJMKMX IIOKpeTa MOoj-
jennaxora Tpajawa. IIpeHocun mexawnzam (echappement, Hemmung) cayxu 3a
MPEeHOC THX NOKpeTa Ha Opojanuk, T.j. Ha CUCTeMy 3ynm4yaHMX Toukuha, Koju mokpehy
Kas3a/bKe mo uugepbnary (cadran-y). IToxpema4 je HeomxopHo noTpe6aH 3a faBame
CTAJHUX yfapaua peryjaTopy M 3a caBnahuBame OTNOpPA, KOje YMHE NOKPETHH JEIO0BH
Hampey, peyeHora MeXaHu3Mma.

Kop 3uaHMX 4aCOBHHMKA, KOjU CTOje CTajJHO Ha MCTOM MECTy, Kao IIOKpeTau
1 Kao CWJIa, KoOja ympaB/ba MOKpeTMMa peryjaropa, CAY>Kd MNOTIYHO IOCTOjaHa
cujia mreske; KOJ TPEHOCHHMX MaK IJeMHMX YaCOBHMKA M KOJ XpPOHOMeTapa, Ta je Cuja
y eNacmmyHOCmIN HYe/M4He cuupasie, KOja je HEeITO INPOMEH/bUBA y 3aBUCTH Off
pa3uux mnorofaba; 360r Tora je KOf NPBMX M CBAa KOHCTPYKLMja NMPOCTHja Te ¥ IO-
Kazama IbUX0Ba YomuTe OMBajy TavHMja. 3a TayHa Ce aCTPOHOMCKAa NOCMaTpama
ynoTpe6Jbyjy yBeK Ha CTaJIHUM OIcCepBaTOpUjaMa 3UJHU YaCOBHMYM HajTa4yHuje U3pajie;
3a Mepelma NaK BpeMEHa Ha eKCHeguuujaMa Ha CyBy M Ha MOpy, ynorpeOibyjy ce
XpOHOMeWmIpy, KOjU Ce MO CBOjUM AMMEH3MjaMa pas3/IMKyjy Ha QcmaJicKe U yemHe.

Knamno ce 4vacoBHuka cactoju u3 Tewkora Tera P (ca 59. a. u.59. 6.)
006/IMKa COYMBA WM LMJIMHAPMYHOTr Ha cpa3mepHo TaHkoM mpyTy OH, koju je oGewieH
0 HEeNMOKPeTHY XOpu3oHTanHy ocy (), OKO Koje OHO.M BpIIM CBOje pa3maxe. Tpajame
Ce IHXOBO T, — aKO MM YIJIOBHA BeJM4YMHA 20. HUje BE/IUKA, — M3PaXKaBa OBAKO

c:n‘/g(u—i"%). ()

rie g o3HauaBa yOp3awe Texe y 1 cekyngu a | pacrojame uentpa ( KiaaTHOBOr
xnahewa op oce Bewama (), Koje 3aBuCH Off MOMEHTa MHepLHUje KJIaTHa Zmr? OSHOCHO
oce (), on mace M unenora xnaTHa, of pacTojama a merosa LenTpa Texwurta G op 0




s P

M MeNMMMYHO jOWI OF yTMuaja OTNOPA Ba3Ayxa Ha KpeTawe KIATHA; y 6e3BasmyLiHOM
nak mpocTopy TpeGa pa Gyne*) ‘

Zmre?
Kop acTponomckux ce uacoBHMKa ynoTpe6ibaBa yBeK KIaTHO, KOje BpILM jefaH
MyHA pasMax y TOKYy BpemeHa t— 1° a 3a To pyxuna [ TpeGa ma 6yge npuGmmKHO
pasHa 1 MeTpy (jep je g =9.8 meTpa a n?=9.9). Ilpu Tome he KaKo AUMeH3uje
KJIaTHa, TaKo M YTUUA] OTHOPa Basfyxa Ha HEroBO KpeTaie GMTH HajMambe OHA,
Kaja ce OHO MO CBOME OO/IMKY HajBuLUe MPUG/IKYje NPOCTOME MaTeMaTHIKOM KJIaTHY,
T.]. Kaj| Cé CacTOjU YrJaBHOM M3 TeILIKOra Tera o6juKa coyuBa (ci. 59. a.) WM nax
uumuHApa (e 59. 6.), Koju je obeweH o ocy 0 nomohy cpasmepHo TaHKOr Me-
TaJIHOT IpyTa, KOju ce He M3ruba.
Kopx xpoHometapa kao perynatop cayswwu 6anancup. To je Teno K kotypacror
o6/IMKa ca ManuMm TerosuMa p u p’ (ci. 58.), koje ce Kpeke uac y jemny uac y
Apyry cTpaHy oKo BepTukaiHe oce (0’ cunom enacTmyue
Yenudne cnupane ff', uuju je jeman xpaj f’ yTephen 3a Teno
XPOHOMETp2 a JpyTH S 8a camy Ty ocy. Kap ce 6anancup yaa-
Jbyje Ofi CBOJera mnozo)Kaja paBHOTEXKE y jefHy CTpaHy, OHJA ce
. 3aBOjuLe CIUpaJIMHE CKYMJbajy, Y APYry NaK CTPaHy OHe ce upe.
: Hesnatha maca Ganancupa (y cpaBmemy ca Macom KaTHa
KOJ| 4aCOBHMKa) Tpe6a, pasyMe ce, fa ce HajlokHakyje 6p3uHOM
IbEr0Ba KPETawa, T.j. BPJIO BEJMKUM aMIUIATyAaMa 20 HEroBHX
pasmMaxa. 3a cpehy Ce M M3 OrJiefla MOKA3alo, [1a Ce M3BECHOM NPOMEHOM JY)KHHE
CiMpane ¥ HEKUM CaBujameM HCHUX KpajeBa f M f Moxe Ja NMOCTHrHe, fa cuia
FbEHOT  eNlaCTUIUTeTa MOpacTe MNPONOPLUOHAMIHO Ca YIJIOM yAa/bema 6alaHcupa Of
FbErOBa NMONOXKaja PaBHOTEKE a y TOM CiIyuajy, N0 TeOpHju,**) Tpajame Heropa pas-
Maxa t Tpe6Ga Aa Oyfe HE3aBUCHO Of BeJMYMHE pasMaxa M fa Ce U3paxkaBa

OBOM (hOpMyJIOM
- Zmr?
T—W‘/N N )

. 5 .
rae je Zmr? moMeHT uHepuuje Ganancupa a N MOMEHT cuie elacTMLMTeTa Crupae,
KOji je OGPHYTO MpPONOPLMOHANAH CA HEHOM ‘JY)KHHOM.

Cn. 58.

*) UsBop dopmyna (1) u (2.) Moxe ce Hahy y cBakoM Kypcy Mexamy
. A Ke a Tako HCTO
Buue reopesuje (M. IX). e oo Y namen pey
**) Ilpn mcTum osHaKama, kao ¥ y ri. IX »Kypca Bulle reopesuje“, mudepeHumjansa jepHauuna KpeTama

Ganancupa mop yrunajem cmie NO, — KOja je npomopuMoHamHa ca yriom © CKpeTama HeroBa Off MonoXkaja paBHO-
TeKe, — fobuja ce y o6muKy

do __N 0
dat — Zmrt
¥, mocne uHTErpupama, nahe
N
02— S (o2 — 02);

a 3atum ke ce mobutu

d{=£§:_ Emrg.___L'
v N  yaz_gr

(o
_JEmA\_d s
T—VT5VW_W/N

—a

e

Kop Benukux XpoHoMmeTapa, Koju ce 30By acmraiicku (UId MAPHHCKN) [AMEH-
3uje ce cnupaje u camora Oanakcupa wu3dpalyjy Tako, fa ce CBaku pa3Max HEroB
on 300° go 400° u3BpLIM y TOKY Of % CEeKyHAe a KOJ JEeNHUX XPOHOMETapa y TOKY
on + CcexkyHpe.

37. Komnencanmja xirarma m Gamamcmpa.

[IpoMeH/bUBOCT TeEMNEpaType je [JIaBHM Off Y3pOKa, KOjU MOrY Ja Memwajy
Tpajaibe t Kinahewa KaaTHa M 6anancupa. Tako H.Ip. Npu MOBMILEHY TeMIepaType 3a

1° (. gyxuHa 6u ce [ ke/be3HOr KjaTHa mnopehana 3a Al:ﬁl a To 6u u3a-

Al 1.z -
3BAJIO MPOMEHY AT =+ T — oo T€ OM Ce 3a L0 JaH HAKyMuiIo 11X86400s

= 0748, Tj. 4acoBHUMK OM M30CTao npubmKHO 3a + cexyHpe. [la 6u py>xkuHa ! ocrana
HenpoMeHJbMBa, u3pakhyjy ce xommencupana (yjemHaueHa) KJIaTHAa Ha OBAj] HAYMH:

1.) Ipyr ce knatHa OH u3pabyje Tarko, pa Gyme cacTaBbeH M3 >KEbE3HUX
nonyra ¢,, g, ¥ g,, Koje ce NpH NOBHUILEHY TeMrepaType HU3AY)KYjy HaHWKe, U, U3
UMHKAHUX Z, Koje ce.u3fyxyjy HaBuwe (ca. 59. a.); axo npu Tome
nysxuna (9,+9g,+9,) Oyne Tonuko ucTo myTta Beha oOff z, KOJMHUKO je
nyTa KOoe(hULUjeHT LIMpEHha Kebe3da MamM Off Koe(ulujeHTa Huperha
LUHKa, — Tj. CKopo 2% myTa, — oHpfa he nentap knakewa ( KiaTHa
OCTaTH MpPH CBaKOj TemMmepaTypy Ha HENpPOMEHJbMBOM yhabewy [ of
oce (; To ce mak joml TayHWje AOCTIKE OIJIEJIOM, NpeMELITaheM
HaBuWllle M HaHWKe nonpeyHe nosyre kk, Koja cmaja kpajeBe monayra
£ ca gy - : .

2) I'naBuu ce Ter P wiatHa uspabyje y 06GNHKY >Kesbe3HOT
W CTaKJeHOr LWIMHAPA, HaNyHEeHOT [0 W3BeCHe BHCHHE >KUBOM
{cn. 59. 6.), Koja ce ca MOBULIEHEM TeMIepaType H3AWKe Yy LH-
JuHApPY W Tume mpemeinta ueHtap ( wiakewa KIaTHa HaBuUlle Ta4yHO
3a TOJIMKO 32 KOJIMKO Ce OH COnycTHMO 300r u3fy)Kewa Kebe3Hor ©n.59.a. u Cn.59.6.
npyta H0). OBa cy j>kuBuHa KOMneHcupaHa KjiaTHa 6osba off NpBUX 360r TOra, LITO
Ce Ha CTaJHOCT KoeduuWjeHTa IuMpewa LUHKAa He MOXXEMO OCJIOHHMTH.

3.) Bnarogapehu nponanacky uuBapa (nerypa of yeluMKa ¥ HHMKJIA) Ca U3BaH-
PEHO ManuM KOe(ULMjEHTOM ILMpeHa, y MOCHE[e Ce BpeMe Off Hera Ca BeJUKHM
ycnexoMm wu3palyjy kiaTHa. 3a powu Kpaj oBakBor uHBapHora mpyta (C HameBa ce
BpJIO KpaTKa MeCHHraHa LeB, Ha Kojy ce o6u4HO u yTBphyje o6uunm Ter P o6nuka
COYMBa; MpW NOBHUIIEHY TeMrnepaType, OHa ke, CBOjUM 3HATHUM LUMPEHEM, ¥ TO
HaBullle, TMOTMYHO KOHMEHCHPAaTH OHO BPJIO Majl0 M3AY)KeHwe Lejora NMpyTa HaHMKe.

Kon xpoHomeTapa ce Cuja enacTULMTETa COUpaje a OTyA ¥ MOMEHT weH N,
cMamyje ca mnouulereM Temmnepatype 3a 1° (. TOlMKO MHOro, fa 6u ce camo Of TOT
y3poka Bpeme Kpehamwa t GanaHcupa Tpe6Gano fa moeeha BuIe Hero 3a i HWeEroB
feo a TOo Ou M3HeNO y TOKy uenora faHa oko 11 cexynaga. 36or Tora ce GajaHCHP
uspabyje Taxo, fa ce WeroB MOMEHT uHepluje Emr?, — Koju yna3u y 6Gpojutesb
dopm. (3.), — He noBehaBa ca moBuieweM TemnepaType, Beh fga ce cmamwyje. Papnu
Tora ce meroB Kotyp K wu3pabyje u3 nBa moce6na ayka (ca. 58.), nputBphyjyhu
CBaKM Ofl HUX CaMO jef[HUM HErOBHM KpajeM 3a [uaMeTpalHy chuuy, Koja Cce 30Be

- Oapenr; Ipyru NaK Kpaj ca Mmaaum Terom p (Wi p’) ocTaB/ba Ce CIOGOAaH.
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[Ipomene BasfymiHora NpPUTHCKA He YTHYYy OCETHO Ha Tpajame Kiahewa Ga-
JlaHcupa, aaM NPUMETHO yTUYy Ha KJIaTHO, ycnopaBajyhu, HauMe, HEroBO KpeTame
o 0°3 po 0°4 nHa pmaH mpu mnemamy Oapomerpa 3a 25™"; 36or Tora je MOTpeGHO
npaTuTH CTame GapomeTpa, Aa G ce yBOguie MOTpeGHe KOpeKiuje Y NOKasamuMa
aCTPOHOMCKHMX 4YacoBHMKA. KaTkaj| ce KnaTHy fofaje MajiM >KMBMHM MaHOMETap, KOju
KOMIIEHCHpA Hanpejl pedYeHM YTULaj THMe, IUTO Ce HUMEe BpLM ofrosapajyka mpo-
MeHa gyxuHe | xknatHa (un 36.)

38. IIlpenocHn MexaHHM3aM M IOKpeTad.

Echappement Wnu mpeHOCHM MeXaHA3aM KOJ HacOBHMKA M XPOHOMETapa MMa
neojaxy 3apahy: 1.) nomohy wu3oxponux Kiahewa KiIaTHa
OH peryjuile PaBHOMEPHOCT NOKPeTa CHCTEME 3YMYaHUX TOY-
kuha OpojanuKa, Ha KoOjy AejCTByje cuia MNOKpeTauya, M, 2.)
NPEHOCH Ha KJIAaTHO WIM Ha GanaHCUp ca UCTOr MNOKpeTaya
Jlake ¥ jelHOJIUKe yaapue. _

Kop acrtponomckux ce vacoBwuka npyt HH’ kiatha
(cn. 60.) Bemwa o HenokpeTHu Hocay T momohy TaHke u ena-
CTHYHE IUIOYHMIE e, KOja ce OJlako npern6a 3a BpeMe Herora
knakewa; Hacmpam Te Tayke Bewarma () Hanasu ce oca aa
ca BU/bYIIKOM bb, Koja cBOjuM KpajeBuMa ¢ oOyxBaTa NpyT
HH’; na uctoj je ocu u xorBa (neHrep) B, koja je mpepn-
craB/beHa ¥ Ha cia. 61. Ilomohy Te Busbymike Db Hauame-
HUYHA ce Kiahema KjaTHa NpeHOCe Ha OCy aa W Ha KOTBY
B, mpu yemy nBa 3ynua mweHa B M Y [0Jia3e HAU3MEHHYHO
y fopuMp ca 3ynuuma cexyHanoz moukuka D). (roue d’échap-
pement); OBaj mak, MOWITO je Be3aH LEJMM HM3OM 3ynm4yaHuMX Toukuha ca kanemom R
nokperaya (), cranHo je mpuHyhen fa ce okpehe y jegHy M HCTy CTpaHy, O3HaueHy
Ha cauuu ctenunom. OBaj ce TO4kuh Ha3uBa CeKyHJHM 3aTO IUTO je HEMOCPENHO 3a
HEroBy OCy yuBplLukieHa CeKYH[HA KasasbKa s, Koja ce Kpehe no kafpany (uudep6aary).

Y nonoskajy I (cn. 61.), kana ce xorBa B kpehe 3ajefno ¢ KIaTHOM y/eBO, HEKH
ke 8y6an d cexkynpHora To4kuha AOAMpPUBATH paBHUHY JieBOra eroBor 3ymua B na he
: KIM3UTM MO H0j, caomiuTaBajyhu KOTBH, a YjeAHO
C TMM M KJaTHy, cnabu ypapal 3a MOKpeT YJeBo; Y
TOM MOMEHTY Jpyr¥ Kpaj KOTBE Y OCTaje CI06OjaH
y unTepBany mehy 3ynuuma 8 u 8’ Toukuha. Kapma
ce mak 3y6an d ocno6Gogu of koTBe, Toukuh he D,
TMOJ| yTULajeM CuJie MOKpeTaya (), yIMHUTH Maly CKOK,
am ke ce ogmax 3aycTaBuTH, 3aTO WITO he Heros
3ybau 8 ypapuTH y AecHM Kpaj KoTBe Y. Tapma mo-
yuwe, — Kao IUTO je MOoKasaHo y nonokajy II, — KkpeTamwe KOTBe 3ajeiHO ca KJIAaTHOM
ylecHo, 10K ce 3y6ar 8’ He ocno6au Off KOTBe M TOYKME He YYHHM HOBH CKOK [0
cycpera merosora 3ymua d’ ca JeBUM KpajeM KOTBe [, U T.A.
Kop xpoHomeTapa je MpeHOCHM MeXaHM3aM HELITO KOMIUIMUMPAHHjH, 3aTO LITO
OH Tpe6a fla pd OajaHCUpy NOTHYHY C/lOGORYy Te Aa BpIUIM BpPJIO BEJMKE pa3Maxe.
Kao naj6ossu ce cmaTtpa échappement libre, xoju je oBaxko ypeweH: 3ymuu IPEHOC-

Cn. 60.

Ca. 61.

.

nora toukuha I), — Koju je momohy mnokperaya cTanHo npuHyheH Ha KpeTamwe Y
CTpaHy IMOKa3aHy CTpeJuLUOM Ha cn. 62. — cycpehy Ha CBOjem myTy 3ajpskaBaq 7,
KOju ce Hana3u Ha mpasonuHuckoj onpysu FF’, uuju je kpaj " nemomuuno yTBphen
3a teno xponomerpa T. Ca Tom je max ompyrom FI’ cmojena wop f° apyra onpyra

ff', Tako Tamka u cnaba, fa ce OHa, MpW NPUTHCKY HAa IeH Kpaj f opo3fo, (Kaxo je

TO MOKa3aHO CTPENULOM), CKopo. 6e3 ormopa oppaja op F; xajga ce mak Ha wy npu-
THCHE OJI03r0, OHA NMpeHocH Taj npurtucak Ha ompyry F, ycinen 4era ce osa uaruba
M Taja 3afpxaBau y ocnoGaha 3y6an d Touxkuka D, koju je 6Guo HaclomeH Ha
wera. Kama ce Gamancup B kpeke y ctpany,
NMoKa3aHy CTPEJMLOM, oHAa he 3ymuuh ¢ Ha me-
rOBOj OCH 0, NpH CyCpeTy ca Kpajem cupyre f,
naxo mapuhiu Taj kpaj f u npohu He yuHehu HU-
KakBa ytuyaja Ha Toukuh D; mpu o6paTHoM mak
pasmaxy GanaHcupa, NpuUTHCKyjyhu Ha onpyry f,
Taj he symuuh @ nomepuTH 3ajefHO C HOME H Cn. 62.

onpyry F ca 3agpxaBayem v. [Ipu Tome, 4um ce 3amoyHe peyeHO KpeTawe TOuKuha
D, Tpeku 3y6ai mweroB d” cycTuke 3axauky {3 Ha JAuCKy B, Koju je HaBy4eH Ha ocy
6anaHcupa, ¥ CaomuiTaBa OBOME YAapal paju Ofp)Kama KOHTMHyuTeTa pa3maxi. Ha
Taj HauuH, MHTepBanM BpemeHa mehy yaapumma 3yGaua Touxuha >

D na 3appamay y, ma npema ToMe M Mehy CKOKOBUMA CeKyHfHe
Ka3ajbKe Ha KajpaHy Aymao je Behu of Tpajama jegHora pasmaxa
6anancupa, T.j. oHu u3Hoce 0.5 ceKyHAe KON acTajCKux (MapuH-
ckux) u 0.4 cexyHfe KOJi JeNMHMX XpOHOMeTapa, 300r uera ce OBHU
NOCJebU U 30BY NOHEKA] Yemnpujecermt.

He 3aycraBmbajyhiu ce na onucy cucreme Toukuha, Kojuma
ce mokpehe MUHYTHa M 4acOBHa Ka3a/bka Ha KajpaHy, — npeku-
hemo Ha mokpetay. Kop wyacoBHuKA 3a TO CHy)KM Ter, KOju fenyje
yBeK C mocTojaHoM cunom Ha kKanem R (cn. 60.) nmomohy crpyne
(), kKoja ce o6aBuja OKO mera. Kog XpoHOMeTpa mak Kao MOKpeTad
CJY)XM jaKa ompyra, Koja je y OOJuKy jake cnupajiHe NaHTIbUKe
yMeTHyTa y po6owr SS Te momohky nanuumka f, yrepheHor Ha fo6Gous, Cn. 63.
nejcTByje Ha Ba/bak R a mpexo mwera M Ha €0 YaCOBHU MeXaHM3aM Ha CJIMYaH HAYUH
Kao M Ter KOJ 4YacOBHMKa. Ay, MOWUITO Ceé ca yBUjaweMm crnupaie nosehasa u cuna ()
HEHOT €eJIaCTULUUTeTa, TO ce Bajbky R paje o6muk nyxka, ja 6u npousBoj M3 cuie
() ¥ WeroBor NOJyNpevyHUKa I OCTA0 YBEeK NPUOMMXKHO jelaH ¥ HCTH.

38. a. Yacosamk ca PudepoBum xmarmom.

[la onuiuemo ca M3BECHMM JeTa/bMMa 4aCOBHUK ca PudiepoBum kiatHoM, koju
je caga y ynoTpe6U Ha MHOTHM OICepBaTOpHjaMma.

Knamno n wezosa xommencayuja 3a memuepanrypy. Pud nep je ynorpe6uo
3a MPYT KJIaTHa, LWIYNJby LEB MONpeyHora npeceka of csera 16 mm ca pe6ibuHOM
WeHuX AyBaposa of 1 mm. [lo Ha ?/, meHe Jy)KMHe OHa je Ouia HanyweHa >KUBOM.
CouuBo knatha O6umio je u3paheHO O HUKJIOBAHOT 3Ke/be3a M YBPCTO CINOjEeHO ca
NpyTOM TaKo, Aa je OBaj NpOjasuo KpO3 LEHTap TexuwTa coyuBa. OmuTa TeKuHa
npyTa 3ajef[HO Ca COYMBOM fAocCTH3ana je Ro 6 kuiaorpama. [Ipy nopuiiewy Temme-
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paType Iy)KuHa ce kiaTHa nosehasaia, anu ce y UCTO Bpeme u CTy6uh skuBe n3uusao
Te je CBa CHCTeMa peryjiucaBaHa TakKo, ja je MOJIOXKaj LIeHTpa TEKMINTA O0CTajao
HenpoMeH/buB. TO ce MOXeE OCTBApMTH Y [0CTa LUMPOKMM rpaHuuama, jep ce roedm-
UMjeHT ILMpelba MOXKe TNPEICTABUTH y JIMHUCKO] 3aBUCHOCTU off Temmeparype. Ocum
IPOCTOTE KOHCTPYKIM{e, KIATHO MMa M OBE [I06pe OCOOMHE: YCJbeJ 3HATHE KOJM4HHE
WBE, KOja Ceé Ha/las¥ Ha BEJMKOj MY>KUHM HEroBoj, OHO O6p30 NmpuMa NMpoMEeHe TeM-
nepaTypHe; 3 MCTMX y3pOKAa HEPABHOMEPHM PACIOpe] TeMnepaType Ha pPasHUM BU-
cHHAMa TOKasyje Marmd YTHUAj; OTIOp Ba3[yxa JejCTByje CaMO Ha NpyT Te CTOra
HUje BEJIMKH. Tpe6a HanoMeHYTH joul, fia je CoyuBO M3paheHo mbolTe.

McnuTuBalka Ca OBAaKBUM KJIATHOM fAana cy fobpe peaynrtarte. He rinepehu na
cunHa KoneGarba TEeMnepaType, NpOMEHe Ce y NHEeBHOME XOJly MOKasajie CBEra OKO
0°0008 3a 1° (.

[la unak HoBa PudnepoBa KiaaTHa wuMajy jol CaBpLUEHHjy KOHCTPYKUH]Y.
Dr. 'mjom, nupextop MehyHapopsor Gupo-a 3a mepe u Terose y Cespy Hawao je,
na nerypa op 64.3°/, uyemka u 35.7°/, HuKI2a ¥Ma KoeduUMjeHT wmpewa 12 nyTa
Malby Hero uenuk, 18 myTa Marby HEro MECHMHr M 23 nyTa Mamwd HEro ajJyMUHUYM.
[naTtuHa ce LWKPU Mambe Off CBHjy MO3HaTHX MeTaja, ajd je U HeH KOoe(ULHUjeHT
umpera 6 nyra Behu Of KoeduumjeHTa Mperma HaheHe Jserype, Koja je cTora
Ha3BaHa #HpBap. bnaropapehy TOMe mpoHanacky, omoryheno je Ousio M jajbe yca-
BplIABAh€ TEXHUKE: KOHCTPYHCAHa 4aCOBHHUKA.

Pudaep wuspabyje wiatHa o uHBapa. YC/bel HMIUTABHOr KOeQuUUMjeHTa
LMperha MHBApa, KOMIEHCaluja Ce yleluaBa Ha OBaj HA4YMH: Ha [IOKEM Kpajy MHBap-
nora mpyta SS (ci 63. a.) naByyene cy nse uesu ([’ o meTana, Koju uMmajy pe-
JIaTMBHO 3HATHA LUMpPeHa, HanpuUMep, O YeMKa ¥ alyMUHHja,

ueBd CcTaBba ce counBo LL, kao wTo je mokasaHo Ha Ci.
63.a. O6e ce LeBM Ha I0EM Kpajy KJIaTHa OClakbajy Ha rjaBy
3aBpTHA, Ha 4Mjo] je mepudpeppju usrpaBupana ckana opf 100
jedHakux nopeoxa. Ta ce rnaBa MOXKE€ YBPTaTH M OBPTATH
M TUME MemaTH TNOJIOXkKAj COYMBa Ha NpYTy, WUTO CIAYXU 3a
MPETXOAHO rpy60 peryjucaBame 4YaCOBHHKA.

Co4yuBo je HaByuyeHO Ha MHBapHM NPYT TaKo, fa No
IeMy MOXKE fa Kiu3u 6es KosneGama. Llentap coumBa Hanasu
ce kof Kpaja ueu (". Kapa ce umHBapHM npyT u3aysbyje, co-
YMBO Ce CNyllTa, ajiu Ce ycibel uapy/buBama lesu ([’ — Ha
KOjUMa JIeXXd, — TMOMepa Yy MCTO BpeMe HaBHILe.

36or Tora IUTO Pa3HM WHBAPHU MPYTOBM MMAjy pasiu-
YyMTE KOe(UUMjeHTe ILMpema, 3rOfjHUje je yBeCTH HauMe JBe
uesu omure AyxkuHe oxko 10 cm. [ly>kuHa ce HWHXOBa yfelllaBa y 3aBMCHOCTH Off
ligpetba WHBapa TaKO, [ia NPM JaHOj AY)KMHM MHBApHOT MpPYyTa W MpPU ONIUTO] AY>KUHH
ueBynya G u (' Oyge moTmyHa KOMNEHCAaluja KJIaTHa.

- Axo je moTpe6Ha HapoO4YMTO CaBplIEHa KOMINEHCauuja, OHAA CE y3UMa 4aK Camo
jenna ues C op merana xoju ce jaue ILMpHW, Hanmpumep, Of alyMUHHU{ja, TPU HeMy ce
heHa JyXuHa y3uma, npema norpe6u, u Beha o 10 cm. Hanpepn onmcamum HaumsHOM
JOCTIKE Ce CKOpO MOTIYHAa KOMNEHCaUuja 3a TemmepaTypy. ‘

WM, Off HUKJIOBAHOI MeCHHra u yenuka. Ha kpajeBuma cnosbHe
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Y HoBuje fo6a Pudiep je fofao KaTHy 4aCOBHWKA joul jeiHy KOHCTPYK-
uMjy 1a Ou MCK/bY4MO YTHUA] HEPABHOMEPHOT pacmopeja TeMnepaType Ha pashiM
pucudama. Koj TakBora je KiaTHa KOMIMEHCaluja yAelleHa Ha MpembeM Aely NpyTa,
KOj je pajgu Tora paspe3aH Ha JBa [eja. o

1leB op MeTaa KOjU Ce BHIlIe LIMPY HABY4€Ha j€ Ha ropkby MOJIOBUHY NpyTa a CBOjUM
IOWUM KpajeM OHa ce Oocjarma Ha rajky 3aBpTiha 3aBPHYTOr Ha JIOHEM Kpajy cpen-
wera gena. - Cnoba je Ta ueB obyxsahena fpyrom LEBM Ofi MHBApa, Koja je cmojeHa.
ca IpPBOM Ha ropmem feny. [lowa NONOBUHA NPYTa CrOjeHa je ca TOM CIOJ/bHOM LIEBH.
[lpu moBehatby AY)KMHE TpyTa Ca MOBUIUEHEM TEMNEpaType, yHyTpalitba Ce LEB U3-
Ay/byje HaBULIE T€ U3[WKE CBY JOMY TNOJIOBUHY KJIaTHA, KomneHcupajyhu Ha Taj HauMH
edext Temnepartype. Coumso je y Tom ciy4ajy 00JIMKa UWIMHAPMYHOr Off WMHBapa
Takohe u yTBphEHO je HA TPOAYXKEHO] rajuy 3aBpTiba M Ha cBojeM LEHTpPY TEXUIUTA.
Vicnutuamwa KuHie-a, koja je Bpumo y Muuxeny 1917.—18. ropune, noxasana cy,
1a je TaKBO KJIATHO MOTMYHO OCNOGOkEHOr Off WITeTHOr yTHUaja HepaBHOMEPHOCTH
temneparype. -

Kommencaynja 3a upumucax sasgywnn. Kaj ce npuTHCak Basjyxa rnoeehasa,

beropa T'yCTHHA pacTe; KIATHO MOCTaje JaKile ycjbef NMPUpalTaja XuppoCTaTHIKOr
npuTHCKA, ynyheHor Hapulle, Te ce Mepuof Knahewa nosehaBa M 4aCOBHMK MOUHUIbE AA
usocTaje. 32 Pud1epoBo KIaTHO TO U30CTajame OCeRe N0 0°01 Ha paH 3a CBaKu
MUIEMETap npoMeHe GapomeTapckor npuTucka. [Ipema Hampej nokasaHoj Ta4HOCTH
XOfla 4aCOBHMKA, TO M3]1a3¥ . MHOro Te |€ 1o- : :
Tpe6Ha [OMYHCKA KOHIEeHcauuja. CnpaBa, Kojy » :
je Pucpiep KOHCTpyMCao paju TOra, CacToju ce
y osome: Ha pacrojamy i AyxuHe NpyTa Of
Tayke Beluama yTBpheHe Cy aHepoMjHe KyTH-
june ca Terom opoaro (ci, 63. b.). Ilpu nose-
hamby TNpUTHCKa Ter Ce CHYyIITa HAHKE Ka
CpeMHM TNpyTa ¥ TuUME yOp3aBa beroBo Kia-
hemwe. Bpx cTpemmue Te cnpase, momohky cu-
cTeme MoJyra, MOKasyje Ha CKanM Ofrosapajyh .
NpUTHUCAK.

Ter ce cacToju u3 fiBa Jeja: IJIaBHOra ,
In W JORATKA $, KOju CIYKH 3a JedMHUTMBHY perysiauujy. [Tocmarpara, BpiueHa y
TOKy Off 2 TOfuHe Ha 4acoBHMKy Puduiepa No 49., NOCTAaB/bEHOM Ha KEHUrcGeprcKoj
OncepBaTOpHj Ca TAKBOM CHpPaBOM, HUCY OTKpW/Id HUKaKaB XOf, KOjU 3aBUCH Ot
npoMeHa aTMOCgepCKOr MPUTHCKA. JOLI caBpiIeHuje CPEACTBO 33 UCKIbYIUBAthE edeKTa
npoMeHe MPUTHCKA CacTOj Ce y TOME, WITO Ce LeO0 YaCOBHUK, Ca MEXAHU3MOM, LH-

'(*)ep6JlaTOM U KJATHOM CTaB/ba IOl XEpPMETH4YKU 3aTBOPEHUM CTaKJIEHUM 3BOHOM.

AKO KOHCTaHTHA TMPUTHCKA (JHEBHM XOJI KJaTHAa y CEKyHJama 3a 1 mm npu-
Tucka) usHocu 0°018, knaTtHo ke ce perymmcatd Tako, Aa M30CTaje Ha JaH OKO
257. Kajp ce 3aTum BasiyX [0 M3BECHOT CTeNMeHa MCOyMNa U NMPUTUCAK JOBELE N0
610 mm — 630 mm. xopf he ce wiaTHa y6p3aTu TOJNMKO, A2 he ce mokasaTu Kao
NOTNYHO NMPaBWJIHO PEryJucaH.

TaxBo CPEACTBO He CaMO HLITO JOMywiTa fAa Ce YaCOBHUK MNOTNYHO ocnobonu
o edexTa aTMOCKEPCKOr MNPUTHCKA, Beh omoryhaBa u TayHO peryiucaBame Xoja
4aCOBHHKA. -
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Pezynncasawe 4vacosnnka. IlpBo, rpy6o peryaucaBame KaaTHa JOCTHKE Ce
nomohy rajke 3aBpTHa Ha JOHEM Kpajy MNpyTa, 4YUjUM Ce YBPTambeM U OJIBpTarbeM
MOKS fla M3MDKE M Jla CNyIUTa COYUBO KJaTHA. THUM Ce HAYMHOM MOXKE [ia JOBefle
xon vacoBHuka o0 0°5. [locne Tora Tek HacTaje TayHO peryjiucaBame JORABABEM J10-
NyHCKUX MaJileHuX Terosa. Ter, AOfaT Ha Ta4uu Bellarka MM HAa MATEMaTH4KO] TAYLH
TEKUILITA, OYEBUHO, Hehe M3MEHMTH XOf 4acoBHMKA. Ha uHTepBasHUM maK MeCTMMa
ytuuaj he mero 6utu Hajpehu. Bennmuwna cune yGp3asama MOXe ce rpadiu4ky npep-
cTaBuTd y 0o6nuky mapabone. Ha PudnoBom ce 4aCOBHMKY MaKCHMajHO JAe€NOBame
Tera JOCTWKE y Taylm Ha pacTojamy 49.7 cm. op Tauke Beluawa. [IpakTuixu ce TO
HOCTWKe Ha oBaj Haumd: Ha mnpyTy wiaTHa HaByyeH je MPCTeH ca IUIOYMLOM, HA
KOjy ce CTaB/bajy (32 M3BECHO BpeMe) [NOMYyHCKM Majd TeroBW; fa Ce NpU TOM CTaB-
Jbarby HeOM YTHL@JIO HA XOJl 4aCOBHMKA, Haj0o/be je CTaB/baTH Ter JECHOM PYKOM Y
OHOM MOMEHTY, KaJld KJIaTHO AOCTHIKE CBOje Kpajime CKpeTawme Yy fecHy cTpany. Haj-
CaBpLIEHMjUM NaK HAYMHOM TO .C€ AOCTMKe Ha 4acoBHMKY Pudepa mop craxkiaeHum
3BOHOM NOMOhKY OBaKBOI' €JIEKTPMYHOr yCTpojcTBa: Ha 3ajmeMm fyBapy 3BOHA Haja3e
ce [IBa eJIeKTpPOMarHeTa Ha 4MjUM KOTBama BMCE O TaHKMM KOHuMhuMa [Ba Mana
Tera, cBakd Off mo 2 rpama. [IpBu Ter cTanHO Jie)KM Ha TUIOYMUM a JIEBM BHUCH CJIO-
6opmHo. ITnounua ce Hanasu Ha 27 CM MCMOJ TayKe BelllaHa. AKO 4aCOBHMK H30CTaje,
TOK Ce Be3yje Te ce JIeBM Ter ChyliTa Ha nioyuuy, yOp3aBajyku THMe XOJ 4OCOB-
Huka 3a 0°1 Ha vyac BpemeHa. AKo, Hampumep, YacOBHMK u3ocTaje 3a — 0°6, TO ce
eJIeKTPOMArHeT! Be3yjy Ha 6 4acoBa. AKO 4acCOBHMK M€ Hampej, TO, Be3yjyhu TOK
Apyrora enexkpomarseTta, fecEu he ce Ter u3pubu ca miouuue Te ke ce xop ycmo-
putu. OBakBa cucTema umMa Ty A0o0Opy CTpaHy, WTO omoryhaBa peryiucame 4acos-
HUKa M Ca BeJMKOr pacTojama, 4YaK ¥ He yna3ehu y JIOKajl, y KOMe je 4YaCOBHUK
NOCTaBJ/bEH.

IIpenocun mexannzam. Kop vacoBHuka mnpehauimbux KOHCTPYKUMja, 3yMYaHH
ToukubM J06MBaNM Cy NMOKPET TEroM, M NPEHOCWIM MMNYJC KJIaTHY mnomohy xomse
yTBpheHe Ha mpymry KiNaTHa. 3a TakaB ce NMPEHOC Ka)ke HAa Huje cno6opjaH, jep ce
KJIaTHO He KJIaTH HE3aBUCHO Off KOTBE M cloeHe cucreme Toykuha. Caxa Hepas-
HOMEPHOCT y HUXOBOM KpeTamwy YyTuuahke Ha wiakewe wxiatHa Te npu phasom mnpe-
HOCY M Haj6oJbe KIaTHO ry6M CBaKy BpPEJHOCT.

Ha noBum PudnepoBum 4Yacosnuuuma npumereH je ,Cl060HM“ NpeHOC.
Ckyna ca Hampej ONMCaHMM KJIATHOM Off MHBapa Taj NMPEHOC OCHrypaBa BHUCOKY Tau-
HOCT XOfia 4acoBHMKa. KiaTHO je Be3aHO 3a 4aCOBHM MeXaHH3aM camo nomohy pse
TaHKe €JIaCTMYHE IUIOYMUE O Koje je OHO u oGeweHo. [lomohy Tux njouuuya oHo
nobuBa MHIyJCe, HEOMXOAHO MOTpeOHe ‘3a Ofp)kaBawe Heropa knakewa. To ce fo-
CTI)KE Ha Taj Ha4MH, WITO IUIOYMLE TIDU CBAaKOM Kiakiewy KaTHa, yC/bel jefHOBpe-
MEHOr' moMepama KOTBe, A00MBajy Mano usrubame. Cunom HaTesawa, KOjy NMpH TOME
po6uBajy nJioYMue, OHe CaoMIUTaBajy KJIATHy HEONXOAHO MoTpeGHM MHMyac. Usrubame
IJI0YMIa BpIUM Ce Ta4yHO MO OCH, KOja ce nokjama ca ocom kiakewa knatHa. Cem
TOra, MMIYJIC Ce CaoNITaBa KJIaTHY Y OHOM MOMEHTY, Kafa OHO NpOJa3u Kpo3 Io-
JIO)Kaj paBHOTE)XXe Te CTOra MMa M HajBehy pesepBy >KuBe cuje. YCibeJ TOra, Cem
notnyse ciobofe riahema, MMaMo M Ty 06py CTpaHy, LUTO HUKAKBA HEPABHOMEPHOCT
y XOfy 4acoBHMX TOYKMha He yTM4y HAa PaBHOMEPHOCT Kiakema KJaTHa.

Cam mpeHoc cacToju ce y oBome:
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KnaTHO ce cTaB/ba Ha GpapaBuue b u cmaja ca KOTBOM ToMoky fiBe€ TaHKE W
enacTuyHe Tiouume. KoTBa je mocTaB/bera Ha 2 TBpAa KameHa P, c kojuma je y
KOHTZKTY ToMOhy fiBa HelMyHa HOXa, KOjH Ce Hanase y UCTO] paBHUMHY ca oGe cTpaHe
o IouMua Bewawma kiaaTHa. Oca wiahema KIaTHA JIEKHM HA JMHMM @ d (ca. 63. c.)
HELUTO HW)KE Off OHOra MecTa TAC Cy IUIOYMIE CIIOjeHe Ca KOTBOM. Ycmen kaahera
K14THA, KOTBA TaKohe Mouure fAa ce KIaTh Ha CBOjMM HOXEBMMA. HeonxopHo je mo-
Tpe6GHO NPOKOHTPOMCATH MHCTPYMEHT y TOMe, ;a Ce oca xnakewa ¢ a Hanasu Ha
MCTOM HHMBO-y Ca JMHUjOM OC/IOHana Hokesa. To ce JOCTIDKE nomohy fABa 3aBpT-

wuhka v’ v’.
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Cn. 63. c.

INpeHoCHM MEXaHW3aM OBaKO jeé KOHCTPYUCaH: Ha ocu, uBpcTo yTBpHeEHO| Ha
¢yTponM 4acoBHMKA, Hala3e Cce 1Ba touxuha, npeu 1l (ca. 63 c) caywxu 3a faBame
umnyacd KiaTHy a fpyru R 8a mepuopuuro 3ajpKaBame knakewa kotee. Ha ci.
63. c. u 63. d. NpeicTaB/beH je MOMEHT, Kaja je OLITpH ay6au r papyror To4kuha
'HACJIOWEH Ha PaBHy MOBPIIMHY Kpaja OGpajaBulleé KOTBUHE S. Y Tom MomeHTy Cy 06a
Toyxknha HemokpeTHu. YuM ce KNaTHO MOKpeHe, ma pasyme Ce, ¥ KOTBa YJIEBO, 3y6ar|
ce r ocnoGokapa, 3ynuaHu ce Toukuh MOKpeHe Ja/beé y MpaBly KpeTamka HacoBHE
xasabke. BpajaBuua S, CBOjOM LMIMHJPUYHOM MOBPLIMHOM AONA3H y KOHTAKT Cd
HarHyTuM synuem h npeora Toukuha. [lpn oOpaTHOM mponasy KIaTHA Kpo3 MO0
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CBoje paBHOTEXE Ta OpajaBuua, yc/bel oOpTama peyeHor Toukuha, HOOMBA HEKH
UMIYJIC 'y 0OpaTHOM MNpaBly, KOjU CE NMPEHOCH Ha KJIATHO NPEKO eNaCTHYHUX IUIOYHLa
Bemlaa. Ofmax 3aTUM paBHa MOBpLIMHA OpajiaBuLe [0/a3u Y KOHTAKT Ca OWTPHUM
3ynmuem r; Apyrora To4kuha, yC/bef yera ce KpeTawe TOo4ykuha 3aycTaBiba. [labe

KpeTawme KJaTHa ociobaha 3y6au, OpafgaBuua S NPUTUCHE HA HarHyTu 3y6am h,,

no6uBa Off Hera HOBM MMMYJIC, M TOjaBa Ce Ja/be NOHOB/bA UCTUM pefoM. Ta Kia-
herba BUJbYLIKE KOTBMHE TEK HEIITO cy Beha o 1° y 06e cTpaHe Off mojo)aja paBHO-
Texe. Ha octanom peny wkaaTHo ce kjiaTé moOTnyHO cio6GopHo. Kiakewa camora
KJIaTHA JOCTIKY A0 3° Ha jeflHy M Ha Jpyry CTpaHy W 3aBHCE CaMO Off Hampe3ara
y mwioyunama Bewatha. OTnop, Koju oceha KIaTHO ycibej OmucaHe Be3e Ca OCTaMM

=L

-l f

[€JIOBUMA MeXaHM3Ma, K3BAHPEJHO j€é MaJM U CacTOju Ce Camo y Tpelmy HOXKeBa O
MOBPLUMHY KaMEHOB3, Ha KOjUMa OHU JIe)Ke, a TaKO MCTO M Yy Tpeiby, Koje Ce jaB/ba
npu KOHTaKTy OpapjaBuua S m S, Bwbymke ca 3ynuuma todykuha H u R.

EJle.l{lZIpM‘lHM mokpemray 4acosHmxa. 3a mNOKpeT PudiepoBOr 4acoBHHKA
ynotpe6ibyje ce enexTpuyHu mokperay. Tewxa momyra g (ca. 63. e) mamajyhn, no-
3/1ayM 3a COOOM 3ymyaHW TOUKME S @ TaKO MCTO M TouKuhk m, KOju je Ha UCTOj OCH.
Toqlcn.h_gaje ca CBOje CTpaHe MOKpeT Hampepy cnomeHyTum Toukubhuma (1) u (2.),
ja YMjOj je OMIITOj OCHM HaBy4€HA CEKyH[Ha Kada/bka. Ha ocu Touruhka m u s Hanasu
e 3YNMYaHMK, KOjU CaomIUTaBa KpeTame MHMHYTHO] Kasdasbku. Ha Taj HauuMH npumeHa
TOKpeTaya Ha To4ykuhy MHTepBa/HOM H3Mehy MMHYTHOr M CEKyHJHOr, ONyIlTa Aa ce
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yBefie cpasmepHo Bpio mamm Ter (10 rpama) y cpaBiemy ca O0OMYHMM TeroBuMa
(1'/,—2 xr.), Koju MOKpehy Ba/baK 4HacOBHE Ka3aJbKE.

Kapa ce monyra g cmycTu u fohe y ROAMp Ca MOJYrom h y Taymm i, ToK he
ce Be3aTH, Kao 1WTO ce BUAM Ha ci. 63.e. EnekrpoMarnert ke npusyhu xoTBy Te he

R 7

L

omzonj.ﬂ.i, U/
=i

Cn. 63. e.

nomyra h opbauutu g nasuwe. MehyTum oce cy obpTama noiayra ¢ u h pasnuuuTe;
cTora he Tauka [ TpM U3AM3alby KIM3UTH MO MOBPLIMHK MNOJYTE. [Ipu HajBUIIEM
IEHOM MoNoKajy Tauka he i cuhu ca KOHTaKTa, TOK he ce npexunyTu Te he momyra
h mactu. Ilosyra g nouuibe MOHOBA JiaraHo fa napa, nosnayeky 3a co6oM 3ym4yaHu
Toykuh $ mMa npemMa TOME W 10 MEXaHM3aM.

[Ipema cunu Oarepuje ¥ momyra ¢ ROCTIOKE Behy wnu Mawy Bucuy. [lpu
CHJIHOM TOKY M3[IM3ame Ce BpLIM CBaKUX 38—40 cexyHmd, npu caaGom — CBaKMX
20—22 cex. Iomohy peocrata (otmop m3mehy 0 u 50 ) ReonxopHo je moTpe6HO
peryiucaBaTi OTIOp TaKo, fia Ce u3[usatbe BpLIM cBake 32—34 cek.

Entexmpuynn cexynann xoHuraxm. Hajsropuuju je KOHIIAKUI ca TPEKUAUMA,
Tp¥ KOMe TepO XPOHOrpafha LpPTa JOMIbEHY JIMHHU]Y. KontaxkTu ce fajy wm Touxuhem,
HABYYEHMM Ha UCTY OCy TO4KMha MPEHOCHOra MEXAHM3MA, WM MAaK HAPOIUTOM ClipaBOM
Ha CaMOM MNpYTY KJaTHa.

g
mul

@
B @
R
Cn. 63. f.

Y npsom cayuajy (cn. 63. f.) 3ymuu Touknha CBaKe CEKyHJe U3[WKYy W Chy-
wTajy Kpaj noaykuue p. [pyru Kpaj e h nonadehu y HOAMP C KOHTAKTOM, MEpU-
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OpMiKKM Be3yje m kuza ToK. Enextpomarser E NpuBJadu nepo d u Tepa ra fa upra
JIOMJbE€HY JIMHUjY Ha MOKPETHO] MaHTJbHL.

Y npyrom cayuajy, KOHTaKT ce BplM nomoky mnpyTuha, yTepheHor Ha camom
knatHy (cm 63. g.). Y sunujy je yBenen Pymxopor kamem pagu Tora fla 6u ce
NIPEKMAM KOHTAaKTa OCJA0COAMIM Of BapHULA U THMe CauyBal¥ KOHTaKTH Off KBapa.

8
lll]l—————‘ F—.

cN

Cn. 63. g.

Tpehu o6mux enextpudHor KomTakTa cacToju ce y orome: Ha mpyr knatna

B yrtephena je Tamka wmnka, KOjU CBaKM MyT, Kaga KJIATHO NPoNasu Kpo3 mo-

JI0Kaj CBOJe PaBHOTEXE, HOJA3H y [IOMUP Ca >KUBHHOM KambuuoM. OHa ce Hanasu
Yy TaHKOM KaHanuhy npeqnmc:fl 0% 2™ u ofp>kaBa ce Ha NOTpeGHO] BUCHHE ToMoky
84BPTHA 3a PEry/uCaBalbe, KOjM Y/a3d y 3aBOjULE MCTOr KaHAA.

Cnuxpgnnsaqnja ¢/l0BHOZA HACOBHMKA CQ 4ACOBHMKOM 3a paj. 3a uembn
CHHXPOHU3AUM|e CIIY)KM KOHCTPYKLWja, jacHa Ha Ciuuu 63. h. Ha xnaTHo YacoBHuxa
3a pap ytephena je xoTBa enexpomarsera. Ca riasor YaCOBHMKa Hje TOK NOMOhy
TIPEKMHOr KOHTaKTa, Kao IITO je Hamped OMKCaH. Enextpomarner npusnaum KOTBY

Y MOMEHTY MNOAWJIaKEHha K HOj a 2aTum
je ocno6ohapa. 3a CHHXDOHHU3AUM]y je mo-
BO/baH TOK of 4—8 muimamnepa; mehy-
TUM 32 MNOKPET MeXaHusMa [JIaBHOT Yya-
CoBHUKA 12 mumuamnepa. IMokasama uacos-
HuKka Hehe moTnyHo ogroBapatu jenHo apy-
rome. Ocraje Heka " ¢hasa (0°2), xoja ce
onpehyje cpaBmemem wuacomuka. 3a cum-
XpOHHM3allMjy je JOBOJbHO, -a ce X0 vya-
COBHUKA 3a paj y CI0GOAHOM CTamy pas-
JIMKYJ€ O X0Oja rJIaBHOT YaCOBHMKA 33 220
Taunocm xopa wacosnuxa. Wi Haj-'

Malbll ypapau MOXKe N1a M3a30BE U3JlyJbeke
K/laTHA T€ M ycrmopewe Merosa xoja 3a
. 0°1, npu6nmwxHO Ha fad. Tex nocne Buie

» HE[lE/ba KIATHO ce mocTemeHo Bpaha Ha
“BOjy MPBOGUTHY [y>KuHY. INosehawy pyskune xnatha og 0.002 mm. OfIroBapa npo-
I€Ha JIHeBHOTa xofia op 0°1. Ycrmben Tora ce riiaBHM 4acoBHHMK MOHTHpA y NOA3EMHUM
'POCTOpH|aMa, rhe je Temmepatypa cTanHmja a IJIaBHO, Il€ je M30JI0BaH Of CBaKMX

norpeca. Ilog moBo/bHMM norog6ama (HOp. y LEHTPANTHOM GUPO-y 32 MEPE M Terope
y IleTporpajgy) Ha 4YaCOBHMKY Cy KOHCTATOBaHe INPOMEHE [IHEBHOra XOfa Mame Off
0°008. Ilo cBoj BepoBaTHOCTM TO he OGUTM Kpajiba TpaHMUA TaYHOCTH YACOBHMKA.
[ame nosehasawme TavyHOCTH jefiBa 1u je MoryhHo, jep cranHu wmompecn Ha Sem-
JoMHOJ KOpn W3a3uBajy Behe HENPaBUJIIHOCTHM y XOAy 4YaCOBHMKA.

D'. EpOepmr je ucnuTHBaO yTHLaj MarHeTW3Ma Ha KJIaTHO. YOpasame Ccuie
marHetuama 2335 nyTta je Mame of y6p3ama Cule TeXe. YCIbel MarHeTHOr MpH-
BJIauea KIaTHO ce Opyxe kiaatu 3a 050067 na pman. [lpomeHe 3eMHOra MarHeTuama
Mane Cy, W pPeTKo HOCTWKY 1°/, ma yc/bef Tora M HeNmpaBWJIHOCTH y XOy KJaTHa
He mory Gutu Behe o 0°00007 Ha pam.

39. Heomxonme o6a3pmBocTH mpu pykKOBamy Ca XpOHOMETPHMA.

Axo ueHTap TexuwiTa GanaHcupa He maja MOTHyHO TayHO Ha ocy 00, oupa
BEPTHMKAJIHOCT HeHa (2 TO je MCTO LITO M XOPM3OHTAIHOCT Ludep6iaTa XpoHOMETpa)
MoCTaje HEONMXOfHa MOrop6a, Aa ce M30XPOHOCT Kiakewa He NOpEMeTH yCJbep yTu-
naja cumae Texxe Ha Oanancup. 360r Tora ce M3BOLEHE XPOHOMETpA K3 HEroBOT
HOPMAaJIHOT, XOPU3OHTAJIHOT .M0JIOXKAja AOMyLUTa CaMoO 3a BPJIO KPAaTKO BpeMe, Hampumep
3a Bpeme HaBujama. Ha nomopckum mak OpofoBHMa, CBakd je XpOHoMeTap o6elleH
y CBOjOj KYyTHju, — CJIMYHO KOMnacy, — O INpCTeH, Koju ce cn000aHO oOkpeke,
¥ nomohy Kojera OH 3ajp)kaBa yBeK CBOj XOPM30HTaJHM INOJIOXKAj, CEM CJy4aja, Kaja
je kiahewe Gpoga CyBulle BEJHUKO.

[TowTo pasHu ypapum ¥ noTpecu IITETHO yTUYy Ha kaakewe 6anancupa, T0 Xpo-
HOMeTpe TpeGa yBeK TPAaHCNOPTOBATH HAa KoiluMa ca diefiepuma M y CaHAayLuma ca ejie-
CTMYHUM onpyrama. MICTo Tako u npu npeHocy XpoHOMeTapa Ha pykama Tpe6a uabera-
BaTH BpJ0 Op3e mokpeTe u o6pTe, 3€or Tora IUTO ce OanaHCUpy NpU TOME MOdKe
faT¥ CUJIHM pa3Max Te Ja CeKyHJHHM Toukuh ofjeHOM NpecKoyu ¥ ABa 3ynua.

Pasyme ce, pa ce crannoct pmejctBa () onpyre mokperaya He AOCTHIKE [0 MOT-
MyHOr CaBPLIEHCTBA My>»HMM 06JUKOM Ba/bka R; 360r Tora, — He riefiehu Ha To,
IUTO T4 ONpyra AOMYLITA A XPOHOMETAp pajd W BULIE Of ABAa JaHa, — GoJbe je Ha-
BUjaTM ra CBaKM flaH y ofipeljeHH 4ac [0 uCTe Cuje 3aTe3ama, fa O6u OH 6ap y TOKY
CBaKora JaHa pajuo NpM MNOAjeAHAKuUM morogpbama.

Ma kako fa je go6ap XpoHOMeTap, Ha NMpPaBUJIHOCT C€ HEroBa XoAa NMpH TEM-
nepatypama oko 0° Beh He MOXXeMO ocjawmaTH CTOra, LITO Ceé Taja jaKo 3ryCHe
yibe, KOjiIM Cy NmoAMa3aHe OCOBMHE M OCTajM [IeJIOBU MeXaHU3Ma paju y6nakaBama Tpe-
1ba; Ha Mpaay MaK, Kaja ce OHO NMOTNYHO OXJajK, XPOHOMETap MOXKE M CacBUM [ia CTaHe.
To m3asuBa notpeby, Aa ce XpoHOMETap OpWK/bMBO 4yBa Off AYXKEr yTuuaja Xjaaj-
Hoke npu mocmaTpawm¥Ma C WHME 3UMM Ha OTBOpeHOM mpocropy. Heomxopuo je mo-
TpeGHO LUTUTUTH Ta U O HarpeBalma CyHYaHOr, jep C€ KOHMEHCaluja TemrepaTypHor
yTuuaja, — Kao wWTO hemo fAasbe BUAETH, — MOCTIDKE CaMO MPUOIMIKHO M Y U3~
BECHMM CaMO IpaHMLaMma.

[Tocne cBake TpW MM HETHPU TOJMHE HEOMXONHO je MOTPeOGHO faBaTH XPOHO-
MeTpe Ha umwheme foOpome MexaHu4apy; jep ce, 300r mocTemeHora ucnapemwa yiba,
MOry paecuTd Behe HENpPaBUIHOCTM Y HErOBy XOAy Ma 4YaK ¥ MOBpEe y HEroBy

MEXaHu3MYy.
i
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40. Onena xaxBoke xpoHOMeTapa.

[Ipema uesmM, KOja ce MMa y BHAY NpH ynoTpeOu HaCOBHMKA, Jy>KMHA C€ HU-
XOBOI' KJIaTHA peryJidile TaKo, fa oHo BpwmM 86400 cexyHAHMX pa3maxa y TOKY jeAHOra
cpeamer WIN MmaK 3BE3[JaHOT [laHa, TaKO fla YaCOBHUK W€ MO CPEAEM MM MO 3Be3-
naHoM BpemeHy. To Ce JIOCTH)KE NOKXPETameM Ha Bullle M HaHWKe Teiukora Tera P
KaaTHa nomohy 3a To ypeweHora 3aBpTwa p (ca. 59. a. m 59. b.) a pedmHUTHBHO,
caMo NpeMeliTaleM Majle rajke ¢ Ha CaMOMeé Kpajy KJaTHa. 3a MCTy CBpPXY KO
Ganancupa XxpoHomeTpa cayxe 3aBpTibuhu ¢ u ¢’ (cn. 58.), Koju ce Hanase Ha-
cnpam Gapera.

Ao je A noxasame XpOHOMETpA (MM YaCOBHMKA) Y M3BECHOM MOMEHTY S
3Be3jlaHOra BpeMeHa, ujM, y MOMeHTy T cpefmera BpeMeHa, OHAa Ce pasdiuKa U, —
— S — A 3oBe mompaska (kopexymja) TOra XpOHOMETpPA 0AHOCHO 3Be3AAHO2 BpEMEHA
a pasnuka 1, =T — A je mompasxa weroBa 04HOCHO cpejreza BpemeHa. IlpomeHa
nak nonpaBke y TOKy ofipehene jenuuuie BpeyMeHa (y TOKy JaHa, 4yaca, MUHyTe) 30Be
Ce XOJi XpOHOMETpa OJHOCHO 3BE3[aHOr WM NaK Cpeflera BpeMeHa TaKo, Aa Taj XOf
u3Jia3d TNO3UTHMBAaH, Kaja Ce MNONmpaBKa y TOKy BpemeHa nopehama, T.j. Kaja XpOHO-
MeTap M30CTaje.

Heka cy u, u u, nonpaBke Hekora XpOHOMETpa, ofpeheHe M3 aCTPOHOMCKHX
nocmMaTpama y MOMEHTUMa A, U A, Mo ToMe XpOHOMETpY; OHAa ke Xoj Herop OuUTH

— Uy—uy
o=-= -1
A, —A,

¥ nocnyxuke 3a K3BOJ NONpaBKE I y MAa KOjeM MOMEHTY A KOju 3aTMM HACTYH,

Ha OBaj Ha4uH .
u=u,+o(A—A) . . . . . . . .. (4)

Opatne ce Bugu, Aa TaYHO pEry/IucaBalbe XOfa XPOHOMETPOBOT MO OBOME WJIH
OHOME BpeMeHy HeMa 3Ha4aja, OHO JOCTaB/ba CaMO W3BECHY NPAKTHYKY YXOGHOCT.
CrBapna ce kawBoha xpoHomeTpa, MehyTum, oppehyje jenuHo cTynmem KoaeGamwa
BEroBa XOfa ® WM, TauHuje roBopeky, BeNMYMHOM ONCTYymamwba

AO; =0, — 0, NO, =0, — 0, .... AN®O,—=0,— O

CTBAapHUX JHEBHHX XOJI0BA HETOBHX ®;, Wy ®, ... .®, OF OMNLITEr -z;lf'i: ® 3a JoCTa
Beauku 6poj pana n. OBakBa ce ONCTynmama y HErOBY XOy MOpajy AellaBaTH YCIbef
pPasHMX HeJOCTaTaKa HEroBa MeXaHW3Ma Na MaKap Kako Ouje MOBOJbHE CIOJbHE
OKOJIHOCTH, Tj. NMOTIyHAa MUPHOKA M CTajHA TemmepaTypa, Npu Kojuma Ou ce Haaasuo
XpoHOMeTap 3a cBe Bpeme merose ynorpebe. [lowro je anconyTHo HemoryhHO ucmu-
TaTH U Y3€TH y padyH CBE Te Y3pOKe OACTyNamwa Ao;, Aw,..../Aw®, O0CTaje HaM
jenuMHO, Ma MX CMaTpaMo MpPOCTO 3a C/Ay4ajHe W fa 3a OleHy KakBohe XpoHOMeTpa
ynoTpe6uMoO BeJMYUHY

A2 .

Kop no6pux acTpOHOMCKMX 4YacCOBHHKA TO Cpefthe KojeGame € JHEBHOTAa XOfa H3HOCH
Hajpuiie -+ 0°03; Koj HajéO/BLMX MaK XpoHOMeTpa OHO gocTwke - 0°10 go - 0°20.

— B

PenaTuBHa ce BpEHOCT YaCOBHMKA M XpoHOMeTapa ofpehyje Taxohe Gpoje-
BMUMa ¢ :«f—,, KOju Cy OGpaTHO MPOMOPLMOHANHM Ca &® M KOju Ce 30BY WIEHKMUHE
(Ba)kuHE), MPH YeMy BeawuuHa k oCTaje MOTNYHO MPOM3BO/bHA; OHA je YNPABO CpeAre
KBaJpaTHO KojeGame €,” TaKBOra XpPOHOMETDA, 4Wja je TeXMHAa YCJIOBHO -NPUMJbEHA
3a jepuuuuy Texwund. Kaj ce Hanpumep Texxuna XpoHomeTpa &, = -~ 0710 ysme 3a
jemuuuuy, oHja hemo 3a 4acCOBHMK, Ca Hanpen HaBefieHOM BeauunHOM & — - 003,
NOOUTH TEXHUHY ¢ — 5 L o —(8(1)2) — 11, a 'To 3HauW, fa je TayHOCT HEroBa Xofa
paBHAa TAYHOCTH Cpefmer Xofa u3 11 TaKBMX XpOHOMETapa.

HeonxopHo je motpe6ro oBpe HanomeHy'm na uspa3d (5.), 36or orpaHu4eHor
Gpoja n, naje yBeK camo rpy6y BpEQHOCT 3a e’ a4 HauMe Ca BEPOBATHOM IDELIKOM Y

beMy CaMoMe +—*) 36or Tora ce, 4ak u npu n = 100, MOXe C jelHaKOM Bepo-

1
BaTHOCTM pehu, fa cy HaheHe BpefRoOCTH 3a € M & Behe Ofl CTBapHUX 3a -j5&° M

3255, Kao ¥ @ Cy 3a TONMKO MCTO Mawe Of CTBapHux. To ysek TpeGa MMaTu y

BHY, KaKO Npu OLEHM KakBohe DasHMX 4YaCOBHMKA M XDOHOMETapa, TaKko  TpH
OlIEHN TA4YHOCTHM MOCMaTpama Ma KaKBO BPCTE.

Yamumo 3a mpumep noxasawa A u B ABajy XpoHOMETpa y TayHUM CpelHbuM
noguesuma (T = 0707 0°) 3a HEeKOIMKO JaHa ysacTomue, NpH eMmy ke, Ha OCHOBY

HamnpeJ| peyeHora, MONpaBKe HUXOBE Y TUM MOMENTHMA GUTH U, — — Auu=—B8h
y fMokasamwa. Xo0p0BH. OacTynama.
0"0™0* A B 0, o, Ao, Aw,

I gana  23%50720:50 6735740360 (.0 3msgsi3 40536 -L0¢16

2 21.40 393478 _ 4 4y 35437 —0.14 —0.08
3. 22.80  4329.10 | 55 35426 +0.04 -0.03
4, 24.02  4723.36 | o3 35425 +0.23 0.04
5. 25.06 51 17.61 | ,& 35138 _0.22 —0.00
6 26.53 55 11.99 _ "\0 S0 1o.15 —o0.21
7 21.64 59 6.49 ‘oo 26 _0.40 0.03
8. 20.30 7 3 0.75 —1.27 —354.15 —0.01 40.14
9. 30.57 6 54.90
n —_—8;‘/F =2.8. Cpenwu Yoposu = — 1926 u — 375429
e, :L/ZAmz 00621 — 0.25 eb:i/'%:l/mﬁ_:o.lz

F4 +2

ga __ % _ 00153 _ 1

0 . 00621 4
Anu, mowto cy u OpojuTe/b U MMEHWTE/b OBOra OfHOCA TEXKUHA %‘;— MOJIBPTHYTU pe-

. : 1 ' )
JIATHBHOj BEPOBATHOj rpeuiud — /% TO je penaTueHa BepoBaTHA rpeliKa came Te

/2 g )
YKUHE paBHa Y2 — 4 T pmocra je Beposamo, na Taj ong 7e moke OuUTH: WU

n go
(1+‘)—_;‘, kao u 1 (1 —%) =

) TeopHu peo xypca acrponomuje, ri. VIL
11*
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41. Excrpamonosame u HHTepIO0/0OBalbe IOmpPaBKe XPOHOMETpa.

Kaga je m3 xopa XxpoHOMeTpoBor ® — ::::';’ — U3 [iBejy MOMpABKH U, W U,
3a momente A, u A,, — cpauyHata no dopmynn (4.) monpasxa n 3a Ma KOju Apyru

MOMEHT A, onpa he ona y ceGu yBex cagpiaru HEKy Cpefilby Cly4ajHy Tpeliky e,,
Kkoja 3aBUCH OfI Cpefmer KoneGawa xopa e. [la ofpefuMo CroYeTKa Ty TPELIKy Y TOM

Cly4ajy, Kaja je MOMEHT A JaT M3BaH WHTepBaia A, u A, Tj. Kaga ce nompaBka u
excmpamnonyje.

Kap craBumo pa je A=A, |t a Bpeme © 3amumubeHo NOJle/IMMO Ha OHE Mame
JEMMHULE, — [IaHE WM 4acOBE, — y KOjUMAa Ce OHO M3pa)KaBa, OHJA CMO NY>KHA [a
CeOU NpefCTaBUMO UCTHUHUTE XOJOBE XPOHOMETpa 3a Te €JieMEeHTe BpeMeHa Y 06/uKy

o, =0+ Ao,, ®, = ® 4 Ao, ...... o =0+ Ao,

Tie je cpefwe KBafpaTHO U3 CIy4YajHyX Kose6Gama Xofa A©®y, Aw,y, ..../\®; PaBHO
g; crora he ce y usBony

U—=1u,+ or

Cajip>KaTH ancoJiyTHa rpellKa

A= N0, 4 N0, + ... - Ao,

WK MaK Cpefrwa rpelxa

su:__tel/r— R
Taxo he, — y Hanpep nHaBegeHOM NpUMepy, — mnompaBke XpoHomeTapa A u B

y nopHe 15. naHa u OYeKUBaHEe y HUMa Cpefmwe rpeuike OUTH:
U= 072943 — 126 X6=- 072187 ca cp. Ipel. g/ 6 = -+ 0%1
tp = — T'6"54:90 — 3754:20 X 6 — — 7%30"20%64 , »  ey/6 =029

Ha caceum ciuvan ce HauumH oppeljyje mompaska u m mwena Cpefrba rpeuika s, 3a
MOMEeHT A <TA;, aKo ce of mompaske u, wje ymasaj '

Y cny4ajy cpauynasama NONDABKE I 32 MOMEHT A, xoju ce nHanasu usmehy
A; u A,, noGukemo fmBa u3pasa 3a u:

U= + 0t u u=u, — or,,

€ Cy CKpahkewa paju ca t, U T, C3HAYEHH uaTepBaiu A — A, m A, — A. Cpegmwe

i€ TPellike OBMX MONpaBaka, — Ha OCHOBy (6.), — Guru e/ u eV't,. Yaumajyhu y

DA9YH y THM [BaMa U3Pa3uUMa U HWHXOBE PEaTHBHE TEKUHE g, ==l Y gz=i, RO-
. T T

MEEMO MO MO3HATHM MNpaBMIUMA HajBePOBATHUjy BPEAHOCT 8a L y OBAKBOM 06Ky

By e (Ul —{’— (l)Tl) .‘71 + ("2 s (072) g—z —— u172 —-|-—ll:_;_1'1
91+ 92 T

A TOXUHOM (, = ¢y - ¢, ¥ Ca CPEtbOM PELIKOM

— 85 —

e —E: — —_i—__: — 172 . . . . . . .
S l/gu l/g1+.‘12 ¢ I T+ Ts ‘ (7)

Kao wro ce Bupu, Hajpehia ce BpeHOCT 3a Ty rpewKy KOOMBA NMPH T, == T, T.j. Kaf
je A=14(A - Ay).

AKO 3aMMCIMMO y HalueM NMPUMepy, Aa Cy MmompaBKe XpoHoMeTapa A u B Gune
onpehene camo y nogne 1. u 9. gaHa, oHfa Ou ce mompaBKe U, W U, 3a MOAHE 5.
MHTEPBAJIHOT aHa Halll/le WHTEPIOJIOBAHkEM OBAaKO:

u=- 0950 — 126X 4=-} 0"34:46 cacp.rpem.0:25 |/ £X* — | 0135
tty = —6'35740:60 — 3754120 > 4 = — 6511776 , , , 0.12 /T = 4 017

npu 4yemy OM ce OHe pas3/MKOBaJe Off MCTHMHUTUX i, — -+ 03495 u u, — 6"51™17:61
npea 3a — 049 a pmpyra 3a — 0°15. '
Hamomena. ®opmyna (6.) noxasyje, ga ce ca ckpahemeM n myra oue jegu-
HULIE, Y KOjoOj je u3pakeH MHTepBaj T, Tpeba fa CMawmbM U Cpefie Kojebame Xoia
g, Koje oOfroeapa TOj jefuHMLM, U TO y ofHocy 1:/n. Tako he Hmp. cpenwa
KoJie6ama &', U €', 4YaCOBHUX XO0Ba XpoHOMeTapa A u B y npumepy un. 40. Gurtu:
0.25 0.12

4 p— —_— N ! —+_——— S|
€o=t e =005 n €)== o= 002,

42, CpaemuBame mOKa3ama XpPOHOMeTapa.

Yeiben TOra INTO Ce Cpeibe MIM 3BESJAHO BPEME, KOje je CPauyHaTo Mo XOLy
CaMoO jefHOra XpOHOMETpa, MOXXe Ja MOKa)Ke HEeJOBOJbHO MNOY3[aHMM, HOTpPeGHO je
ynoTpe6JbaBaT HEKOJMKO XPOHOMETapa Na K3BOJUTH TPAXKEHO BpeMe M0 XO[OBHMMA
CBUjy WUX, y3uMmajyhun y o03up pellaTUBHE HHXOBE TEXUHE. Y TOM ce Ciay4ajy u3
aCTPOHOMCKHMX IoOCMaTpawa Ofpehyjy mompaBke M ancoIyTHM XOJOBM CaMo jefHOra
Off HUX, 3a OCTaje naK fNoOuBAjy ce M3 CpaBHEHha HUXOBUX NOKa3ama Ca HHME.

Axo fBa XpoHOMeTpa WAy NPUOIMKHO NO je[HOME ¥ UCTOM BpEMEHY, CpelreM
WM 3Be3[]aHOM, OHAa, Opojehkm cyxom ymape jefHora Of WHX U 2/1ejefin Ha JPyry,
JIako je 3amasuTH M 3amucaTH HHUXO0BE OfroBapajyhe MHUHyTe M CEKyHie; LUTO Cce
TH4e JleJIoBa CeKyHAe Mehy cBakum ypmapom nmpBora M HWeMy HajOsvbKera Ha Jpyrom,
TO TpellKa y OLEHY HUXOBOj CIyXOM MOXKe J0Ce3aTH 10 —+ % Ofl CEeKyHje, a To 6u
6uwno u cyeuwe rpy6o. HecpaBweHo je 3rofnuje u ckopo 10 myTa TayHuje BPLIKTH
CpaBWbMBabE fBajy XPOHOMETpA, Kaja jeAaH Off HUX HJle 1O CpefmeMy a Apyru
Mo 3BE3[AHOM BpeMeHy, 360r Tora, IITO Ce Tafa MOYKE CayeKaTH MOMEHT MOTNyHora
MOKJIanama HUXOBUX NMOJYCEKYHAHMX ylapaua, LUTO C€ MOHaB/ba KPO3 CBaka 3 Mu-
HyTa (yOp3ame 3Be3[jaHOI BpEMEHa Inpema CpefmbeM paBHO je npubmwxHo 10° 3a 1
yac), a MOWTO je yBO y cTamy Beh p[0ocTa jacHO fa pasiuKyje ABOJHOCT jaCHUX M
He CyBMILE jaKux yjapa, axo je uHTepsan mehy wuma Behu op 001, To ce cpemwa
rpeliKa CpaBmE€Ha [Bajy XpOoHOMeTpa cmamyje no -+ 0°005. Ilpu Tome ce uyje ysa-
cronue 6 mo 7 ymapa, KOju ce mofjegHako R0oOpo MOKJamajy, CacBUM CJIUYHO OHOME,
KaKo u3rjiefia Aa ce MOTNyHO AOGPO MOKJana ¥ HEKOJUKO CpefmuX UpTUua Jaumba
Ca LUpTULUAMa BepHHUjepa, KajJi TEOPUCKA Ta4vHOCT HeroBa mpehe moTpeGHy rpaHuLy.
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3a Bpso 6p30 CpaBmUBam€ BUlle XpoHOMeTapa Mehy cob6oM, Koju uRy Kako
no CpefH®eM TaKo M MO 3BE3[JaHOM BpEMeHy, YnoTpebOibyje ce momohHu T. 3B. mpu-
HaecoryapHu XpOHOMETap, 4dja [Ba pasmaxa GayaHcupa Tpajy %:0:‘461 .., Tj. ca
CEKYHJIHOM Ka3a/bKoM Koja 4yuHM 13 a He 12 ckoxoBa y TOKy of 6 cexyHapa. [Ipema
TOME NPH CPaBIVBalby Ca HUME Ma Kora JIpyror XpoHOMeTpa, Mopa fAa Ce ReCH Kpo3
cBakux 6 CeKyHaja 10 jeJHO NOKJaname yfapaua, Koje je TayHo 6ap [0 MOJIOBUHE
pa3nuxe unTepBana of 0:50 m op 0946 mehy wuxoBum ypapuma, Tj. 6ap mo -+ 0:02;
yonmiuTe Mak Cpeftba rpellKa TaKBora CpaBHUBama He Tpeba fa je Beha op -+ 0701,
Axo cayxom Oymemo 6Gpojanu ypaape TpHMHaecTyaapHor xpoHomerpa o O go 12 mouu-
wyhu ca Ma Kojer £poja MEroBUX CeKyHaja Koju je me/bus ca 6, a Ha apyru Gy-
gemo riepand, To he ce, MO 3ana)KEHOME W 3anucaHOM YyAapy 13-yjapHOr XpOHO-
meTpa, HahM uHTepBal BpeMeHa, KOjU je NMpPOTeKao off noyeTka Opojama, nomohy
oBe Ta6nuue:

1. ynap — 0°46 5. ypap = 131 9. ypap — 4°15
2. , =092 6. , =277 10. , —4.62
3. , =138 T » =323 11. , =—5.08
4, , = 1.85 8. , —3.69 12. , —5.54

Taxo Hampumep, aKo 3amas3uMO MNoknanawe 8. ygapa 13-ygapHor Xp. noce 3ana-
YKEHOT Ha HheMy mnodeTHor Opoja 36° oHpa hemo 3anmucatu

36° - 8 y. — 36° - 3'69 = 3960.

Kap Tpe6a cpaBuutu Mehy co6om Behu 6poj xponomerapa: A, B, (, D....,
OR KOjUX je jemaH, peuuMO A TpUHAeCTYJapHH, OHA Ce€ CBU OHHU C HHUME CPaBHY]jy
jemaH 3a pyrMm na ce 3aTUM TOHOBM CBe TO y oOpaTHoM pefy; Tj. ompehyje ce
nokasamwe B, xpoHomerpa B y momenty A, mo A, 3aTtum nokasawe (, XpoHOMeTpa
C y momenty A, no A, D, y momenty A, u T.0; a y obparHom pegy D’;, (', B, y
momeHTuMa A';, A’, u A, mo A. Jla 6u ce capg pobuna nokasawa By, C,, D,... Tux
XpPOHOMETapa, Koja OAroBapajy HEKOME, jef[HOM M MCTOM MOMEHTy A, mo A, TpeGa
3HAaTH, YKOJMKO CBAaKM Off HUX W[ Hampel WIM HK30CTaje Yy ONHOCYy npeMa A; OBM
nax penamusiu xogosu: (b—a), (c—a),.... naxo ce oppehyjy U3 ciuyHux cpas-

beba THX UCTHX XDOHOMeTapa, Koja Cy paHHje U3BpIUEHA WM y TOKY jeiHOra WM .

HeKonuKo Kana. Cpadynara mokasawa By, (... no Tuma xogosuma (b—uy), (c—a)...
3a MOMeHT A, Guhe: ’

W3 CpaBwHBAMA HANPOA:

By=B; + (Ag—A,) + (Ap—A4,) (b—a)
Co=Cs + (As—A2) + (As—Ay) (c—0a)
DDy -+ (Bg—As) + (hg—Ay) (d—a)

H3 CpaBibHBalba Hasajp:

By=B', (A" -+ (B—A',) (b—a)
Co=CyF (AgtA'p) 4 (Ag—A") c—a)
D'y =D', (A A"+ (A—A',) (d—a)

JacHo je, 1a, axo 3a A, Gyne usa6pan moment 61usy + (A,A’,), Tj. 6113y cpenutn uzsmehy
MpBOI M TNOCJEAEr CpaBmema, TO cpepwu pedyntatd + (By+B',), ¥ (C,C') u
OCT. CKOpO Hehe HM 8aBUCHTH Off HEKOje HETa4YHOCTHM y3eTux xofoBa (b—a), (c—a)
(d—a)... pagm TRX u3payyHaBamwa. ,
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TakBa cpaswUBama CBUjy XPOHOMETapa, Ca KOjUMa pacrojawe Iocmarpady,
Tpe6a fa ce BpLue Kako npe ofpehuBara MONPaBKE HEKOra Of IHX, TaKO W MOCHE,
a OCHM TOra joll W CBAaKOr JaHa, perylapHo y ofpeheHu uac, 3aTo ITO Ce, IO
CKYIUbEHHM MOJauUMa Ha Taj HauuH, Haj0o/be OTKpUBA (un. 43.) penaTuBHa KakBoha
(Te>xuHa) CBaKora Off THX XpPOHOMeTapa.

43. PenoTrBHe TexxWHE XPOHOMeTapa.

[IpeTnoCTaBUMO, 1 CY, KO U MAZO NPE, U3BPILEHA CPABIbUBAISA H3BECHOT 6pOja
s xpoHomeTapa A, B, (, D,... cBakopkeBko, y TOXy n—-1 Ja#d M [a Cy U3 pasiuKa
BUXOBUX nokasamwa: B, — A, C;— A, D; — A, ....— TNpuBEEHHX YBEK Ka jeJHOME
MCTOM MOMEHTY 10 A, — J0OVBEHH OBH JHEBHH peJIATMBHU XOJIOBH:

(b,—ay), (by,—a,), .... (b,—a,) a y cpenmwem 3a n fana (b—a) :712 (b; — a,),

|
(cl - al)y ((—’2 — (72)7 88w (Cn - an) » » » » » ” (C - a) — 7 X (ci - (11),

TaKo fa ke ce OJCTYName OBUX XOJOBA Of CPEMHX, KOjU HMMA OAroBapajy, mpef-
cTaBuTH Tabmuuom 6pojeBa OBaKBOra OGJHMKA:

3a xpoH. A... 0 (a; — a) — (a,— a)

» » B(bl—al)—(b—a):(bl—b)—(al_a) (8)
» o» C...(C,--—(I,)—'—(c—a)—,:_((-‘,_C)_(al__a) R (- A

Tpaxu ce caj, Aa ce MO OBUM [AHUM pasjacHu KakBoka cBaKora XpOHO-

MeTpa noce6uue, T.j. a Ce Ofpea BPERHOCT CPEeAtbUX KBAJPaTHUX ofctynamwd (wn 40.):

2 Z(ar—a)? 2
a— 51 €p —

Z‘.(b,—b)ﬂ 2 2(6,‘-—-(3)2
pra—| S, =t L. . (8)

& n—I ¢ = " n—I

AKo ce pagu Tora y3me 3a CBaKH BePTHUKAJHH ctyGay Tabmaue (8.) cpearka BPENHOCT
13 meropux Opojena

(a—a)+ (bi—b)+ (cr—¢)+-... (a,—a)
s .

a 3aTuUM O[ICTymamwa Huxoa (NojefuHHX 6pojeBa) Of Te CPefibe BPEAHOCTH, OHAA Ta
apyra opcTynaima Hehe Beh 3aBUCHTH, Kao npehe, camo Off jefHe M UCTe Ciy4ajHe
rpemike (a@,—a) y XORy XpOHOMETpa A, Beh ke ce cBe UPENCTaBUTH Yy OBAKBOM

CUMETPUYHOM OOJIUKY:

3a XPOH-A-.--il’a———Tl.[(s—l)(d,-~a)—(b,—b)-—(c,——c)—....]1
B... 0= [(s—1) (b—b) — (@—a) — () —-...] ] .. (10)

» ”




Y3mumo cymy KBaipaTa U3 CBUjy n OfCTynama v, 3a xpoxomerap A. Kaj nano-
MeHeMo, fa ke HajBepoBaTHUja BPEJHOCT CymMe MPOMU3BOAA M3 PAa3HUX CAYYajHUX Of-
crymawa: (s—1). (¢,—a), (b;—D), (¢,—c).... mehy cobom, nogemena ca s? (n—1),
6uTH paBHAa HyJu, OHJa hemo Ha OCHOBY u3pa3a (9.) pobutu:

e N L RTINS |

aKoO Ceé O3Ha4un

> 12
zvg
n—I1

1 ;
o E gt ) =

oHna he uzaku

o2
n—I1
Zv,z,_P.z N (O !

3a xpoHoM. B...(s—2)ef =s—5%

3a XpOHOM. A...(s—2)ei =35 — @l

UCTO TaKo

Anu y onuTeM cpenatbeM U3 oBux u3pasa (11.) Tpe6a pa usahe

' 1
(s—2)p? =7 [Evi -+ Zv} | 202+ ... ] — pb

36or Tora je

g et tet... T fToi-Xoli4... (12)

= s 0 (n=D)(s—1) S ’

Ha Taj ce nauun, no ta6auum (10.) Apyrux oxcTynamwa g s P...., MOXKE
ONPENUTH Cpefla BPERHOCT P? TpaKeHUX €2, e, €Z..... na M CBaka Ofl HbUX Moce-

6une u3 u3pasd (11.)*). Ila unak ce onu (11.) He Mory cmaTpaTH Kao MOTOJHH 3a

*) Moyxe ce mocTynmuTh jomr u osaxo. Kaj ce cBako oa nmpBOGHTHHX OACTynama Tabanue (8.) moaurge Ha.
KBaApaT M Kaj ysmeMmo ckpahkene osuake: (g, b), (a, ¢), (a, d),.... 8a cyMe nO XOPMBOHTAIHHUM PENORMMA Of THUX
KBajgpaTa noaebene ca n — 1, okaa hemo umaty, Ha nmpehammbuM OcHOBaMa:

z§+z§=(a,b), si-{-s%:(d,C), sf,-{-e?,:(a,d). P (-3 4
Kap ce satum us ucre tabauue (8.) mcummy Xof0BM XpOHOMETapa y opHocy npema B, T..
(c;—b;)—(c—b)=(c;—c)—(b,—b)
(d;—b)—(d—b)=(d;—d)—(b,—b)
ocjie Nojusama HUXOBOI HA KBAApaT, A0o6MheMO Ha CAMYAH HAYMH:
24+ 2= (b,0), S4=0,d) . . . . ... ... @B

Mocrynajyku Ha Taj HaymH ¥ pabe ca xomoBuma xponomerapa C, D u ap., umakemo jow

td=(d) . . L. e e e @)
u T
3a S TPaKEeHHX s%, eﬁ, af,.... cacrasuhie ce Ha Taj HaumH (s —1) - (s—2)+...+2+1=s--(s—,:—') YCJIOBHHX.
jennauuna (8.), (8.)", (8.)”,.... a one ke no MeToAW HajMamMX KBAaApaTa [aTH S OBAKBMX HOPMAHKX jeJHAYMHA:
(s—1 e+ €2+ E24...=ab +(ac)+a,d)+...=N,
2+ (s—1 e+ 4. ..=@b+ bc + bdy+...=N,

e+ 24+ s—het...=ac+bec+ 6d+...=N,

Ty Uub, jep NMPH BPJO BEJUKOM OpOjy n M NpU HEMOBOJbHO] KOMOWHAUMjU CIy4ajHUX
rpemiaka U, Vs Us.... OHA MOTY [ia [IOBeAy O BPJO MajuX Na 4ak U 0 Hera-
THUBHUX BPEJHOCTH HEKOjUX Off BexuumHa 2, 2, <5,... Bome je pomycTuTH, fa Te
Heno3HaTe Tpe6a Aa Oyny nmpuOIMKHO NPONOPLMOHANHE ca Cymama: 2o, Xvi, Xvi ...,
Koje bUMa ofroeapajy ma he ce Taga KoeduuujeHT K Te mMpOMOPUMOHATHOCTH JOOUTH

.Ha ocHoBy (12.) oBako:

2K D0i4-Svp ... Tk Zoi-... i K = $
s 5 = To—De—D > AT aThe=n"
crora he Outu
s Tl s Y2 3 S To?
3§ = :T . ]I—'al ) Sg — . 2 S = — o e (13.)

a penatuBHa he ce kakBoha xpoHometapa A, B, (... ofpeautu cpeiCcTBOM ibH-
XOBHX TEeXMHA

_ k __ k __k
Jo—=—73> Yo— 73> GJe——5> """
€a €p Ec

[Ipumep. Pagu pasjammema usnoxeHora, ynorpeéuhemo cpaBmewa 4 Xpo-
HomeTpa A, B, ( u D on onux rojuma ce cayxkuo Cmucnos 1859. roa. (,Penconpgor
Kpyr u xpoHomeTpu“ 1863.). Pasnuke mwuxosux nokasama (Beh cBemene 3a cpawu
laH Ha jelaH M MCTH MOMEHT mo A), 6ujie Cy OBakae:

Jysa 9. 10. 1", 12, 13, 14. 15, 16.
A—B=9m16s500 13m14514 17m12:87 21m12510 25m10s50 29m 8s98 33m 8558 37m 7509
A—C=9 51.39 13 49.90 17 48.14 21 47.64 25 46.77 29 46.13 33 45.74 37 44.56

‘A—D=6 17.69 10 14.73 14 11.83 18 9.29 22 6.87 26 4.67 30 2.63 33 59.63

[Towro je XxpoHomeTap A uUIa0 MO 3BE3JaHOM BPEMEHY a OCTald MO Cpelrbemy,
TO, — TMOLITO Ce CTaBU fia je HeroB [HEBHM Xxof Ouo paBaH — 3"56°56 | a, —
Hahu hemo opaTiie oBakBe peNlaTHBHE XO[OBE HMXOBE:

Jyra 9. 10. 11. 12. 13. 14. 15. Cpeamu
b—a= 1588 1587 2:67 1584 1592 3:504 2505 | 2518
c—a= 1.95 1.68 2.94 2.57 2.80 3.05 2.26 | 2.46
d—a= 0.48 0.54 -0.90 1.02 1.24° 1.40 0.44 | 0.86

Opatne ke ce naxo poGuTH

e 2 IN
‘a+£b+..‘——273——-—ﬁ
H
2 N 2 S 3 IN
(3—2)$G—Nl—m, (S—Z)Eb_Ng-—z-(s—;l—), (S—-Z)EC—NS—"Z(s*_-—lT e e e

OBaj HauMH W3BOAA CPEAMHNX KBAAPATHAX TpeIlaKa Yy XOAOBHMA XpOHOMETapa paao je mpod. henepan
. A. Ceprujescku (3anucke Boj. Tomorp. Ynpase I'n. BLIr. 1905.). Ako ce y ToMe OTKpUje MOTPEOGHUM HAYMHOM
taunn cactas cymi N,, Ny, Ny,.... u naumx 207, Sv2, 20 ... Bupehe ce, fa U Taj HAYMH JOBOAM [0 NOTHYHO
HCTHX MBPasa M GPOjHMX BPEJHOCTH 3a &2, <2, ¢, ... kao u (11.). Taj Hauun Ma Aa je CIOXKHM{K Of Hamera TeKCTa
UNAK je OH ONUITUjKH 33 NMPUMEHY I y OHMM CIydajuma, Kaj 6poj XpoHOMETapa KkOju Ce CpaBibyjy HE OCTaje MCTH
3a ceux (n-+ 1) pawa; y Tom cayuyajy Tpe6a camo ysoautu y ycnosHe jeanaqmue (8.), (8.)7, (8.)”,... pasHe TexuHe
npema 6pojy THX fAaHa, T Aa OHe MOCAyKe 3a usBoj BeaunumHa (a, b), (¢, ¢), (a, d),...(d, c), (b, d), u ocrT.

12
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0 0 0 0 0 0 0

—030 —031 4049 —034 —026 086 —O0.13

—051 —0.78 -}048 0.1 034 -}059 —0.20 ¢ ™ bopm. (8)
—038 —032 004 4016 038 054 —042

3a

»

»

oO0Ow>

»

Cpeawa: —0.30 —035 4025 -+0.02 -4-0.12 4050 —0.19

4030 <4035 —025 1002 —0.12 —050 -o0.l9 |Zvi=0.576

vy= 000 -004 024 —031 —038 036 006 | Zv;— 0433
ve=—021 —043 023 013 4022 009 —001 |32 —0.355

va=—008 003 —021 +0.18 026 +004 —023 | w2 1206

Vg

Il

Kap ce cag oppene no ¢qopmysu (13.) BpenHocTH 3a €2 &f, s2u &2 (npu s—=4un="1T)
u.yame k = 0.100, onpa ke ce [06GUTH U peJaTUBHE TEXKMHE XpOHOMETapa A, B, Cul
ca HUXOBMM peJIaTUBHUM rpeliKama:

=4 0576 =0128 ¢, =036 g,= 0 _—(.8+02

“'_18 + 48 + 7
=15 X 0433=0096 =031  g,=g =10=0s
+ 36 + 6
:1-§><0.355=0.079 =028 g =0=13=x05
+ 30 + 5
ca= 150206 =0.046 ¢=021 g,— R=22:+08
+ 17 + 4

44. CucremaTcKke mMpoMeHe y XOZOBHMa XpOHOMeTapa.

[naBHM y3pouy, 4uju Ce YTHLA] Ha XOJl XpPOHOMETapa MOKe fa 3amasu u Aa
Ce y3Me y pauyH, jeCy OBM: a) NOTpeCH XpOHOMeTapa 3a BpeMe HUXO0Ba TPaHCIOPTa,
6) MOCTeneHo OTHpawe TOouKMha ¥ UXOBOr MeXaHH3Ma a Tako UCTO u 3rywhaBame
y/ba, KOjUM Ce OHM NOAMa3yjy papu yOnarkasawa Tperba, B) TEMIEpATypHe NpOMEHe.

a) He rnenehn Ha onpesHOCTH, ¥ uyBame XPOHOMETPa Of yAapaua M noTpeca

IpU HErOBOM TPAHCIOPTY, CPeflbM My XOf NOCTaje APYKYMjd M MOJBPrHYT je Behum

cly4ajHUM KoneOamuMa Hero Kaj CToju Ha jegHome mecTy. Hajuemhe ce npu Tome

no3uTuBHU Xop nosehaBa (KaTkajy Buwie Of 1° Ha paH). 360r Tora je npu HM3BOAY
MONpaBKe XPOHOMETpa MOTpeGHO yBEK OflBajaTd BpeMe HeroBa TPAHCNOPTAa Off Bpe-
MeHa Kaja je 6MO Ha MMPY Nla 32 Ta pa3Ha BpeMeHa Yy3UMaTH U pasJMYUTE XOJOBE,
aKo Ce 3a M3BOJ HHMXOB MOry NOOMTH MOTPeGHM MOJALM.

6) Ycmen otupama (Lu.rbmtnOBakba) TOYKMha, OCOBMHA U HHMXOBUX JIEXKUIITA,
XOfl Ce XPOHOMETpPAa Yy TOKY BpEMEHa, YHEKOJMKO yOp3aBa M TO OUBa OCOGUTO
NPUMETHO KO HOBUX XPOHOMETapa y NMpBO BpeMe IOC/e HHUXOBE M3pajie; 36Or 3ryiu-
bhaBatba NaK y/ba XOJ| Ce yCmopaBa Te NpemMa TOMe, KOju Off OBa JIBa Y3pOKa INpeo-
B/Iafia, U3/1a3M, la Ce XOJ MOHeKaj nocTeneHo yb6p3aBa a MOHeKajy ycrnopaBa. Y TOKY
Bpemena T — T, —r, koju Huje Behu of ABa Mecela, MO)Ke Ce pauyyHaTM Ha pPaBHO-
MepHY NpPOMEHJbUBOCT XPOHOMETPOBOT XOfa ®: T.j.

w; =0 -+ t.00,
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rge 3o O3Ha4YaBa MPOMEHY XOfa 32 jeMHMIly BpeMeHa, Y KOjoj ce u3pakama t. Tapa
ke ce mompaBka . RO6MBAaTH Yy OBAaKBOM OOJIMKY:

. — 5:9)-: 5= u, + ot + 8(0.}2:-: ; ‘ . . i (14)
0

B) Komnencauyuja GanaHcupa XpOHOMETPOBOT HE MOXKE OMTH NMOTIYHO CaBpuieHa
He caMO CTOra IUTO je BPJIO TEIIKO NOCTAaBATH TeroBe Ha NOTPeGHMM MecTUMa ca
ebeHom TauHowhy (un. 37.) Beh m 360r TOra, WITO C€ KPUBJ/bEHE HErOBUX [BE]Y
IJI0YMIA M3 PA3HOPOJHMX MeTala He nosehaBa MOTHYHO NPOMOPLUUOPAJHO Ca MOBH-
LIekheM TEMnepaTtype. YC/bel, TOTa, aKko je ®, JHEBHM XOJ XPOHOMETPA NpU HEKO]
Temnepatypu. [, OHa Ce HEroB XOJ ® NpH CBaKoj Apyroj Temnepatypu ¢ (Koja He
u3nasu u3 rpanuga -+ 5° u -+ 30° (.), Mmoxke pocTa f06PO fa U3pasyu OBAKBOM EMIHU-

pPU4KOM (POPMYJIOM: ‘ '
' wo=o,+a(l—t)+B(—4)?* . . . . . (15)

rae Cy o W B HeKH CTaJHM KOelULUMjeHTH, KOju Ce 30BY KoeguyujeHurn Ko mmencaymje.

Ca npomeHOM MoJOKaja TeroBa Ha 6anaHCHpY, MEba Ce CaMO KCE(MUUjEHT o,
KoeuIujeHT naK {3, KOju 3aBUCU Off came CUCTeMe KOMIEHcaluje, OCTaje Npu TOMe

HENPOMEH/bMB W M3JIa3¥ 4aK NPUOMIDKHO MOAjeAHaK KOJ CBUjy XPOHOMETapa, Koju Cy
mehy co60M CAMYHM MO KOHCTPYKUMjH; KOJ aCTAICKUX (MapMHCKMX) OH OUBA y CPelH-eM
oxo 0010 (og | 0°007 po —+-0°013) T.j. noBehaBa JHEBHW XON 3a LeNy CEKyHRY
KaKo NpH MOBMILEHY, TAKO ¥ NPU NOHIKEWwY HOpMaiHe Temnepartype [, 8a 10° (.
Y cBakom ciy4ajy, Kaj ce jefHOM M3BPIUM UCIUTHUBAHE XOJ0BA XPOHOMETPA MpH pas-
onuuTEM TemnepaTypama op -+ 5° mo - 30° (, nako je oHja 3a hera M3BEeCTH Be-
JAMYMHE o W [ Na 3aTUM Y3UMATH Yy PpayyH yYTUUA] TeMNepaTypHUX NpPOMEHA Ha
HEerOB XOJ OBMM HAYMHOM:

Axo 3amucnumo, fa je Bpeme (T, — T,), xoje je nporexno mehy nBama oppe-
huBarbUMa noNpaBaKa XpPOHOMETpa i, W I, NOJie/beHO Ha IOCTA MaJjie UHTepBane /\T;,
ATy ATs,... /NT, U Ja j€ 32 CBe HHUX MNocMaTpaHa Temneparypa [y, f,, f;,..1, Ha
TEPMOMETPY, KOjU Ce Hanasu KOji XpoHoMeTpa, onja he Ha ocnoBy (15.), X0noBH
XpOHOMETpPa y TUM MHTepBaJuMa BpeMeHa OUTU OBaKBMU:

o, = o, o ({ — ) 48t —1)®
@ _w0—|—a(t '—to)“}‘kg(f — I,)?

n—‘”o+ (t 0)—}—@(1‘—10)2

. 36or Tora, MHO)kehH CBaKM Off HHUX Ca /AT KOjU IbeMy Ofroeapa, fob6ukemo y cymu

, . T,
)Jm.A'r:uz——m:(oo(TQ—TI)—{—ZEAf.(i——tO)—{r-[iEA'r.(t——lo)z N ¢ (08

Opatne ke ce OpeNuTH CpelibM XOJ XPOHOMETPA (v, KaKas je MOCTOja0 3a
cee Bpeme (T, —T,) u Koju omroBapa HoOpmajHO] Temnepatypu [, a mocie TOra
no6uke ce mompaBka i, Koja OfroBapa Ma Kome faHome MomeHTy T, Ha oOBaj Ha4uH:

=1ty o [T — T1]+72A¢(t—to)+ ZA*(t—-iO)Z I VS
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[Ipumep. Ilonpaske jegHora XxpoHOMETpa ca KoeduuyjeHTHMa KoMmneHcamuje z—-}0.114 u
fp=-0.0095, xoju oaroBapajy HopmamHoj Temnepatypu fp=-415° C.y Ty=0" uy T,=24"
Tj. PaBHO KpO3 Heu jaH, Oumm cy 1y —--40378 u u, —--38$36. Ilo Tuma paHum jna oppegumo
meroBy nonpasky u y 107, kag cy my Temmeparype {’, Koje cy ce mocmaTpaje Kpo3 CBaKa 2 4aca,
Owie OHaKBe, KaKO Cy IIOKasaHe y OBOj TaGuuIu.

v (t—15% (—15) vt (159 (t—I5)
O+ 195 | oo - 409 240 1224105 | | o050 250

“  &d 108+ 48 230 . 26 | 95— 55 302

4 102 183433 109 6 94 o1 —_49 240

& 1.8 16616 26 18 108 121—29 84
8 15,7 14208 06 A Ba 147 —03 0.1
16 12,8 116—34 116 &2 16D 1704-20 40
2105 24 180

Kap ce ysme 3a cpemuny cBakora uHTepBaja /\T=—2" Temnepatypa ! Kao cpegwa H3
nocmarpanux {’, jobuliemo mo toj Tabmuum u no gopmyau (16.) 3a uenn pau:

2 - %
 Av(—15) =—62 X = =—0517, %Ac(t— 15)2 =} 164.4 X = =} 137
0= (38536 — 40578) -+ 0.114 X 0.517 — 0.0095 X 13.7 = — 2549;

satuM, nociae cymupawa (f—15) u (1—15)? 3a npBux mer uuTepBaja, Haku hemMo u TpaweHy
nonpaBky u 3a 10" mo gopmymu (17.) oBako:

10

%A¢(1—|5)=+13.8><—2%=+1.15, %A7(1—15)2=+61.1X%:+5.09
u=-|~40.s78—2.s49><—;%+0.1|4><1.15+0.0095><5.09=+39?92.

Kapg ce nmak npomene Temneparypre HeOu y3uMmaje y payyH, go6wio Ou ce:

0g=—2742 u u=-140:78— 254250 — | 39¢77,

[Ipy TpaHCnmOpTy XpOHOMETapa 3a BpeMeé XPOHOMETAPCKUX eKCNeuluja, He
raefeku Ha CBe 06a3pMBOCTH, OHM Cy MOJBPTHYTH KaTKaj BPJIO GP3uM TeMIepaTypPHUM
npoMeHaMa, a, MOIUTO TH XPOHOMETPU NPHUMajy Te NMPOMEHEe HEIUTO WHA4Ye HEro -
XOBM TEPMOMETPH, TO Ce€ y TUM ClyyajuMa Iu/b He [OCTW)KE NMOTIYHO, 4YaK HU NpH
BPJI0O 4eCTHM MNoOCMaTpamuma Temnepatype. Taja je MHOro npocTuje W CuUrypHuje
NpaTUTH TEMIEPATYpHO CTame XPOHOMETapa IO CPaBH:EHY HHUXOBHUX XOJOBA Ca XOJOM
HEeKOMUEHCUPAHO2a XPOHOMEMmPa, KOjU je MCTe KakBohe Kao M CBM OCTAJIM ald My
je camo Ganancup u3paheH Off jelHOCTaBHOI MECHHraHOr 0GOJa YMECTO ONMCAHOra y
un. 37. [ueBnu je xop N TaxBora HeKOMNEHCHPAHOTa XPOHOMETPA paBaH HYJM NpH
HEKOj HOpMajiHOj Temnepatypu f,, anu Ce OH yBeauyaBa NPUGMKHO 32 11° mpu mo-
BUIIEHY TemnepaType 3a 1° (. u u3pakaBa ce OBaKo:

N=100n=A (t—t).

Axo y uspasy (15.) cTaBumo '02" ymecto (—t,), onpa ke ce aHeBHM KOJ ® CBa-

KOra [{pyror XpOHOMeTpa NpefCTaBUTH Yy OBAaKBOM OOJMKY:

\

o=w,+&n+4+mn* . . . . . . . . (15)

npu uemy KoeduLUjeHTH &:%a ) (1—29)25 mory Outu ofipehenu, kao u npeke,

M3 CheLujajHUX Orjefa 3a Ty CBpPXY.

Kap npencraBumo Bpeme (T,—T,), Koje je mpoTewso op jemHora mo ppyror
ofpehuBama nonpaBaka XpOHOMETpA i, W U,, TOAE/bEHO HA Majle WHTepBajie /\T,,
AT, .... uxag ca Uy u U, osHa4umo rnompaBKe HEKOMIEHCHPAHOr XPOHOMETpa y
momentuma T, u T, a xomoBe meroee 3a Te ucre uxrepsase ca 100 n,, 100 n,....
umakemo ymecto ¢opmyina (16.) u (17.) ose: :

T,
112—111=o>0(T2—T1)+'€,110(T2—T1)+'n§n2A¢ . . . . . (@uey
n . . ”
u=ul+m0(T—T1)+’€,110(T—T1)—}—w§n2At N (¥ A
__Uz—Ul

rge 100 ny, = To—T [PEACTaB/ba CPEtbH X0/l HEKOMIEHCUPAHOT XPOHOMETPA 32 BpEME

T, —T,. To 3Hauu, na TpeGa 3HATH CaMO Taj CPEfbU XOfI, ia OM Ce CpayyHao yTHIaj-

npBOra 4iaHa KOMIEHCaluje Ha TPa)KeHy XPOHOMETPOBY MOMPABKY il; 3a CPavyHaBambe
MaK Jpyrora 4wiaHa ca Koe(UUHMjeHTOM 7, ROBOJbHO je CpaBHUBAaTH HEKOMNEHCHPAHU
XpOHOMeTap ca OOMYHHM He BHMIIE Of TPU [0 YEeTHPHU MyTa Ha faH.

ﬂ,.x_,.,q_!
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[TIOCMATPAbA CA YACOBHULUMMA U XPOHOMETPUMA.

45. Ilocmarpama MoMeHaTa HpoJa3a 3Be3/ia Ipeko Korunka AypOuHa CIayxom.

Kapa ce ofipehyje 3eHMTHO pacTojame WM a3MMyT KakBe 3Be3fle, YUjU ce
NpUBMIHA TOJNOXKaAj ¥ MObY INefama AypOuHa 6p30 MeHwa, OuIo OU BPJIO HESTOJHO
BPIUMTH Ha 1Y Ta4yHO BU3Upame [ypOMHOM YIJEMEepHOr MHCTPYMEHTa OHaKO HCTO,
Kao ¥ NpH NOCMaTpamy HEMOMMYHOr mpegmeTa (4. 28.), 36or Tora, WTO GM y TOM
ciny4ajy TpeOaso 3aBpPLINTH NMOKPeT AypOMHa NO3UTUBHUM MOKPETOM MHKPOMETapHOT
3aBpTHa TA4YHO y OHOM MOMEHTY, Kaja ce yrjefa, fa ce 3Be3Ja Haja3uW TayHO Ha
KoHuMby Ma y MCTO BpeMe 3ama3uTW M Taj CaMM MOMEHT IO XpoHoMeTpy. Muoro je
mehyTUM TNpOCTHje M CUTrypHMje CavyeKaTH HEKOJMKO CEKYHJU Te [a cama 3Be3fja
npoke npexo KoHyMha na OLEHUTH MO YACOBHUKY M/IM XPOHOMETPY Ta4yHH MOMEHT
heHa Npojasa. .

Bpojehu y mametn cexynaue ynape (OTKyuaje) 4acoBHUKA (MM XPOHOMETpa) na
NOLITO 3ama3u fBa yAapa u3Mely Kojux ce gecuo mposa3 3Be3fe Npeko Konumha,
— mocMaTpay OM MOTao OLEHMTH CIYXOM M J€J0Be TOra CeKyHJHOT MHTEepBaja;
alM yMecTo Tora CBM acTpoHomu (moveswmn jowr on Bpapneja) |
NPETNOCTaB/bajy OBaKaB INOCTynaK: 3amakajy ce U Ofp)KaBajy y ‘\
nameTH OHa pactojama d, u d,.;, Y KOjuMa ce Hanasu 3Be3[a Off ’ "
konunha FF (cn. 64.) y cekynuuum yjapuma 4acoBHMKA: (n) — % Mg
HEMOCPEeJHO TNpej NpOoJa3oM HeHuUM npeko Kowuuwhka u (n-+1) —

KOjU HENoCpefHo 3a wuM faonasu. Tpaxenu nmak fenuk cexyHpe, o Ay
Koju TpeGa pa Oyne popat Ka (n), fo6uBa ce OyeHoM oJoka pa- (n:;ﬁ:V"%/
crojawa d, y opsocy npema (d, d,y,)’=1. Hanpumep, no mo- ., -~ i

noxajuma 3Besfe (n) u (n-}1) Ha cn. 64. omaj penubk u3nazum .o~ . ||f
0°6. Ha Taj nauun ce menuhu uUHTEpBajJa BpeMeHa Mepe nomohy
JIMHeapHUX feuha 3BE3[MHOra MNyTa, KOjU' Cy NPONOPLMOHAJIHHU
ca Tum penukuMa MHTepBana BpEMeHa; pasyMe ce, Aa he ce TO OfpefuTH ca Behom
TayHowhy axko nocmaTtpay, npu ynoTpebu XpOHOMETpa, Opoju MNOJYCEKYHJHE He-
ToBe yjape. o

Cn. 64.
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Hamomena. Jla Gu noueTHux OGp)Ke CXBATHO METOAY NMOCMATpalha Mpojia3a M Aa Ou ce Ha-
y4MO Jla OKOM JIOBH TO0JIOXKaje NMOKpPeTHe (NMPHUBMAHO) 3BE3[iE Y MOMEH-
THMA yJiapa 4acOBHMKA, KOPMCHO je MOYeTH ca OrJIefuMa OBE BpCTe:

~. APYro jemHo jmue Heka Apxu mpep oGjextmBom B pypGuna (ci. 65.)

) expan K o kapToHa ca qyry/bactum npopesom ! u Heka ra Gp3um

" /™.  TOKpeToM pyke mokpehe C jefHe Ha Jpyry CTpaHy TauHO y MOMEHTHMa

CeKYHJHUX yJAapa 4acoBHUKA, Ja Ou ce y AypOMHY MOjaB/bMBAIM JUKOBU

3pe3fe camo y TuM Momentuma (n — 1), n, (n+1) u T.n. Tapa ke

Cx. 65. IoCMaTpavy Kpo3 AypOMH HECpaBHEHO Jakiie OWUTH [a 3amaMTH H Ja
oueHd pacrojawa d, M d,4 OF 3Be3fe A0 KOoHuuha.

46. Xponorpacdcka mocmarpama mposasa,

Taunuje ce ynexomuxo oppehyjy MOMeHTM nposnasa 3Be3fa npexo KoHumha
RYpOuHa XpoHozpaghckmm myTeMm, T.j. moMOky HapOuMTOr amapata — XpoHozpagha w
CpaBe y 4aCOBHMKY 3a IEPUOJUYHO NpEKH[alme M Be3uBalbe rajJBaHCKOr TOKa. Tapa
Ce CeKyHjle 4aCOBHUKA OOeNie)xaBajy Ha XpPOHOTpad)y M3BECHUM 3HALMMA HA jeNHAKOM
pacTojamy jegaH Off fpyrora; mopeji mHX JOOMBAajy Ce 3HALM NOCMarpaya, Koju ca
HapOYMTOM KOHTaKTHOM CNPaBOM Yy pyuu Bedyje APYrM TOK Ta4yHO Y MOMEHTHMa Npo-
nlasda mocmaTpaHe 3pesfie mpexo KoHumha. Camo ofpehuBame THX MOMEHaTa y ofHOCY
MpeMa OHMM NPBMM 3HaUUMa (CEKYH[IHMM) Ha XpOHOrpady BpLIM Ce JOUHHje.

[lpeknja4 ce ranBaHCKOra TOKA HA YACOBHUIMMA yAelIaBa Pas/HuMTO, Ha-
npumep oBaxo: [lopex 4YacoBHOr MexaHM3Ma HaMelUTajy Ce J[Be CTaKjJeHe LEeBH
R m R’ (cn. 66.) ca skuBom, Koje cy cnojene momoky skxumd g m g’ ca caaGom
ranBanckom Oatepujom. Kpo3 Bpio ycke otope [ u I’
)KUBA y HMMa, He mpocunajyhu ce, §oiasu CaMoO y KOH-
TaKT M HA Taj HaYMH Be3yje rajBaHCKHU TOK. 3a OCY MaK
@ KOTBe 4YacoBHMKa yTBphena je monykuua h ca TaHKOM
IVIOYULOM [ Off JIMCKyHa, Koja mponaseku cno6opHo mehy
oteopuma [ m l’, mpexupa TOK Ha jefHy CeKyHAy npu
CBaKa [IBa pa3maxa KJaTHa.

[lomohy Tora u cucteme 3ynmuaHux Toukmha ca
pEryjaTopoM Ha XpoHorpady mnywTa ce y pPaBHOMEPHO
KpeTawe nantbuka L (cn. 67.) op xapruje, Kojy popupyjy fsa mnepa (umm urie) p
M ¢; oBa cy omeT yTephena 3a moayre m u n, xoje ce o0phy oko oca c u d a npu-
Bi1aye ce momohy enexrpomarnera P u () Tako, na cBako nepo oaMax CKpeHe yCTpaHy
YMM Ce€ eJIEKTPOMAarHeT, KOjU je npema HeMy, HaMarHeTHILe raJBaHCKUM TOKOM; 3aTHM
Ce omneT BpaTH y npehawmy nonojkaj, 4uM Ce TOK TNpeKWHe. [anBaHCKa OGarepuja,

e, mhekugowy  uacobwuke

Cn. 67.
KOja Be3yje ¥ NpeKufia TOK NoMoky NpeKnaya 4aCoBHUKA U IEjCTBYje Ha eJieKTpomarseT P,
NpUMOpaBa nepo p Aa MCNHCYje NO MAHT/bMUM 3ym4acTy JuHujy s £ s, 1, s, &,....
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KOja NpeNCTaB/b2 CEKYHNe YaCOBHMKA; Jpyra naK rajBaHCKa O6aTepuja, Koja paenyje
Ha eyekTpomarHeT () u Koja ce Bedyje momohy KoHTakTa K y pyuu mocmarpava camo
3a TpEHyTaK, NpUMOpaBa MEpo ¢, Aa CKpeHe 3a Taj TPEHYTaK Ia fla ce MOHOBA BpaTH
y cBOj HopmaiHu nonoxaj. [Tonokaj 3nakoBa Tora mepa: u, i, U, ..., KOju O3Ha-
4yjy mMoCMaTpaHe MOMEHTe IpoJsiasa 3Be3fie NPEKO Konqnha nyp6una, ompehyje ce y
OJHOCY Mnpema CeKyHAHMM 3HalMMa Ca TayHowhy AO iy NMa YaK U g, Aela CEKyHJE,
nomohy sewupuha WM CrneuujaaHe CnpaBe, HAMEHEHE 32 TO Mepeme.

Axo ce Bexxe enexrpomarHeT () ca oHOM ucTom 6aTepujoM, KOja ce npeKuaa
¥ Be3dyje 3a 4aCOBHHUK, OHfa he o6a mepa, p M ¢, MCOUCUBATH CEKYHle YaCOBHUKA;
Ha Taj ce HayuH OTKpuBa MelycoOHO ofcTynamwe jefHMX M APYTHX 3HAKOBa, KOje 30Be
mapanakca wepd (unvM vrana) ¥ Koje 3aTuM, pa3yme ce, Tpeba ysuMaTH y pavyH.
[TocmaTpau -moxke Tarohe, momohy KoHTakTa K, fa yyMHM HEKONMKO 3HAKOBA MEPOM
(q Yy MOMEHTHMa CeKyHJHHX Yy[apa 4YaCOBHMKA MO CJAyXy W Ja Ha Taj Ha4uH OfpefH
ONCTynawme THMX yjAapa Of CEKyHAHUX 3HawoBa S, [, s, l;,.... Ha XpoHorpagy, wTO
3aBUCH Off KOHCTPYKUMje M MOJIOXKaja MpeKufaya Ha 4aCOBHUKY.

Y nocnenmwe Cy Bpeme noyenu aa cHabfeBajy nmacaykHe MHCTpyMmeHTe (w1 52.
u 53.)) HapoOUMTHM MUKPOMETpHMMA, KOjU C€ B30BYy O€3JIMYHM KOHUWIAKIIHU pezin-
capupnn muxpomempu. I[lomoky cuctema 3ymuyaHux Toukuha, NMOKpeTHM ce KOH4uh
MuKpomeTpoB (cn. 29.) moxke fia moxpehe 3aBpTwem (. Bpno rnaTko M ca UCTOM
6p3uHOM C Kojom ce Kkpehe y mypOMHOBY mojby riefiala NOCMaTpaHa 3Be3jia Te fa
OCTaHe Ha 0] TayHO MOCTAB/bEH y TOKY Off AECETaK M BUIIE CEKyHaja, LUTO 3aBUCH
of Op3uHE KpeTawma came 3Be3[le; y W3BECHMM MK MOMEHTHMA, KOjU Ofrosapajy
oxpehenum npountawuma Ha pobowy (107, 2070, 3070 u T.K.), KOHmaAKTIM, KOjA HA
TOM fo6olly NOCToje, Be3dyjy TPeHYTHO TajBaHCKU TOK, KOjH AejCTBYje Ha uriay (mepo)
xpoHorpagpa. Ha Taj ce HaumH ucnucyjy Ha XxpoHorpady, — He3aBucHo Bek of mocma-
Tpaya, -— MOMEHTM nposnasa KoHuuha, na pasyme ce, U 3Be3[le KpPO3 OHa MecTa yp-
6uHOBA MnoJba Tieflaka, KOojuMa OJroBapajy Hampej peueHa ofpeheHa npoyuTama Ha
fo6oLly MHUKPOMETPOBOM.

47. Cnyugajue rpemxke mocmaTpama IpoJasa.

Ma kojum HauuHOM fa ce oppehyje momeHT { mposnasa 3Be3fie npeko KoHumha
y naypOuHy, Taj ke MOMEHT yBeK OuUTHM MOABPTHYT U3BECHOj Cly4ajHoj rpewun Al na
36or Tora, axko ca V O3HaYMMO YIJIOBHY Op3uMHy KpeTama 3Be3file Y TOKy of 1°y
npaBly MNeprneHAUKyJapHOM Ha KOH4YMh, MCTMHHUTO MeCTO 3Be3jie y MoMeHTy ! (oue-
IbEHOM MO CIyXy MM noMohky xpoHorpacda) Hehe 6uTv TayHo Ha Komumhy Beh Ha
M3BECHOM pacTojaly Off Hera
- As=YV AL . . . . . % T . s (1)

3a 3Be3y ca fexauHajom 8, Koja mpecena konunh nop yraom q (cn. 64.), ta he ce
Op3uHa M3Pas3WTH OBAKO: »
V—=cosdsinq; . . . . . . . . . . (LY

yrao naxk ¢ Guhe paBaH 3Be3[MHOM NApaJaKTHYKOM YIJly p, aKo Cy KOHduhu Xopu-
30HTaNHy, U, (90°—p), aKo Cy OHM BEPTUKAJHH.

13
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Cpenmba KBaJpaTHa BeNMYMHA 3a & Pa3JM4YUTUX CJy4ajHUX rpeiaka /\s Tpe6a
pas3yme ce, fa Gyne 3HaTHO Beha off cpefwe rpeuke

30" 23
e=twW=Ww

CTaB/batba NypOMHOBOr KOHumha (BM3uMpama) Ha HemomuuHu mpeamer (w1 15.), jep
Ce Ka y3pouuma, Off KOjuX 3aBMCYM BeJuuuHa ¢ (yBeiuyamwe AypOMHA, KakBoha JIMKOBA,
qupuHa riefama) J0fiaje jolI jefaH, KOju 3aBUCH Kako off Op3uHe KpeTama 3Be3jie
YV, Tako u o came MeToje mnocmaTtpawma mnponasa. [lo Tome ce 3a s, MOXKe y3erTu

OBaKaB NpUOJIMKHU H3pas:
Be=et=({V@?, . « « « & &« & « « (2)

rje e O3Ha4aBa HEKy KOJIMYMHY, KOja je CTaJHa 3a jefHy W UCTYy METOAy NOCMa-
Tpawa. Tafa he ce cpeurba IpellKa €, y OLEHM MOMEHTA f, NPeJCTaBUTU y OGIHUKY

e,:—i;:l/ezﬂ%)z B3

Yamumo pa y aypOuHy MMa n napajeiHuX KOHYMbEa Ha U3BECHOM pacTojamy

fi,=0, fo, fo--..fo OR TpBOra (wi. 18.) ¥ fa cy 3anakeHW MOMEHTHM NpO/ia3a 3Be3fe

npexo wux: i, 1, 4,,....1,; onga he c;a 32 MOMEHT H€Ha MpeJsiada NMPEKO MPBOr KOH-
X S Jfy

yuha uo6v.rm n BpegHOCTH: [, i, v ta——v—,.... ,,—%; OfCTynamwa MNaK bi-

XOBa Uy, Uy,....U, Of CpEjmera u3 CBHjy wuX fake '

2
n—I1 »

&=

M3 MocMaTpama MaK m 3Be3fa ca NpubmmKHO UcToM Op3uHom Y fgoGuke ce MHOro

TayHuje X
o — DT R
m(n—1)
o HS BpeHOCTMMA 3a €, &, & ,...., Koje Cy HaheHe 3a pasnmiute Gp3uHe
vV, V', V" .... 3Bespa, CBakM MOCMAaTpay MoXKe fja u3Befe 3a ce6e M 3a MHCTPYMEHT,

KOjUM Ce€ CJIy)KH, HajBepOBaTHHjy BPENHOCT 3a KOHCTAHTHE € U e, Koje ynase y dop-
myny (3.) u pa ce yGemu, na qm ce wome focta Jo6po uspaxasa nosehamwe cpeme
rpelke s, ca cmamwewem OpauHe V KpeTawa 3Besfe. Oryieom je 0KasaHo, fia je Ta

¢opmyna mocta pobpa 3a NpUOTIKHY OUeHy TauyHOCTH IMOCMATpPakba.

: 350 . -
O6uuHo M3nasy, Aa je € OKO ~— Tj. Ala je Beha O cpefmwe rpelKe BUHpaba

Ha HemomuyHM mpeameT (w1 15.), wWTO Aonasu HajBuie 360r HEMMPHOT CTawa aTMOC-
tepe. Benmmuuna nax e, Koja 3aBUCH Ofi CamMeé METOAe NMOCMaTpawba, M3/a3u KOX W3-
BECHUX MOCMaTpaiba Of =+ 0710 no —+- 0712, xap ce Opoje cekyHpe; oko - 008, xap
ce 6poje MOMyCEKyHAHHU yJapu XpoHoMeTpa, u, oko 007 npwu nocmanaH)n;a ca Xpo-
Horpathom ¥ momohy KOHTAKTHOI PErMCTPUPHOT MUKpPOMETpa. TavyHOCT MOoCMaTpamba
npenasa npexko Konyuha jegHora wam fApyror Kpaja CyHua a Tako MCTO M OCBETJbE-
Hora Kpaja Mecena CKOpO je MCTO TaKBa Kao 3a 3BeJie.

9

Jlajbe o3HayeHe OpOjHE BPEHOCTH 3a &, Koje cy po6uBeHe 1o GOpMyJIH
(2) ca mpeTHOCTABKOM yBenu4yawa AypOuHa W =60, 1j. & =005 =075, — oun-
IJIeHO TOKa3yjy, fia je XpoHorpagicka meTopa (e — 0107 = 1705) oceTHo 6oma of
oGuune Metome mo cayxy (e = 0:10=150) camo npu Opsuuama V on 1 fo 0.25:

Bpaune V 1 0.50 0.25 0.10
no ciyxy 1768 1706 0.84 0.76
no xpoworp. 1.29 0.91 0.80 0.76

48. Jluune rpemke mocMarpama IpoJasa.

Ta OKONHOCT, IUTO je Ciy4ajHa rpelika e, MpU MoCMaTpaiby nposnasa 3BE3E
npexo KoHuuha 3HATHO Beha Hero mpu BU3UPADY TUM KoHyuheM Ha HEMOMUYHM TpeN-
MeT, cama mo ce6u HeOM Guaa off 0cOOMTOr 3HA4aja, jep 6u ce y CpeimeM U3 IOo-
cMaTpama Ha n KOHuMha, OHA MOpaja CMambWTH Yy OAHOCY Kao 1 npema y'n ma ce
Ha Taj HAYMH MOXXE€ YYMHMTH U BPJIO MAJIOM. Muoro je, mehyTum, BakHuje U Hajrope
7O, WITO Cy Ta MOCMATpar-a. NMOJBPIHyTa CTAIHUM JIMYHUM ZPeUIKaMa, BPJO SHATHUM
1O CBOjOj BE/NMYMHM, KOje Cy pas/M4uTe He Camo KOj PasHMX JHUa HEro Cy AocTa
NpOMEem/bUBE YK ¥ KOJ jelHOr M MCTOT JIMA, Tako fa UM M Cam TEPMHH ,CTasHe
Huje NOTIyHO KopeKTaH. [lojaBa Hux0Ba NOTH4E U3 Came CyLITHHE rocmMaTpara nposasa.

Onpebyjykin MOMEHT mpojia3a 3Be3J€ MPEKO xonunka DBpaasiejeBoM MeETONIOM,
mocmaTpay Ciywa yAap 4acOBHMKAa ma ce CTapa fa Ta4HO OLCHA TIOJIOXKAj 3Be3fie
npema Konuuhy, KOji OrOBapa MOMEHTY Tora yjapa; aj, MowTo je 3a TO moTpeGHO
¥I3BECHO BpeMe, Yy TOKy Kojera 3pesja ycne seh na ofe yrampes, To ofpeheHr MOMEHT
Tpe6a fla UCnajHe YBEK y TOJIMKO paHuje Of VCTHUHUTOT, KOJUKO BpEMEHA ynoTpeou
nocMaTpad Ha Hampef peueny oueny. To yTpouieHo Bpeme je BpJIO HejeHaKO KOJ
pasHMX JWL@ ¥ 32BUCH Ofi CTEUEHe HaBUKE rnocmarpaia u Of TeMIepamMeHTa Herosa,
ITO je CACBMM HENPHMETHO 3a Ihera Camora; aad OHO, pasyme C€, He MOJKe fia Hafi-
Malla MHTepBajl BpeMeHa uaMehy fBa CYKLeCUBHA yfapa 4YaCOBHHKA, jep je ca CBaKuM
HOBUM YAapoM TNOCMaTpay NpuUMOpaH, A2 oGpaTi CBY CBOjy Maxiy Ha oueHy Beh
HoBOra moJjio)kaja 3mespe. [Ipema Tome, OBaKBa OM CTalHA He2amMUBHA JIMHHQ 2peluKa
MOTJIa Y CACBUM KpajibeM Ciy4ajy nocTuku yeny cexkyHjy mpu Gpojaiby CEKyHIHUX
ynapa u 0.5 cexynze npyu nOJyCEKYHAHUM 'yiapuMa XpOHOMETpa.

Kop xpoHorpadycke MeTOfe, HanmpoTHB, NOCMATpad Be3yje PYKOM raJIBAHCKH
KOHTaKT TeK Mocje MOMEHTa, Kaj My je M3IJefialio fa je 3Be3fa Ha KoHuuhy, u cTOra,
360r Beker mamM Mamer 3a0lmbaBarba y TOj PY4HO] pajmu, M JIM4YHA HHEeroba rpeLika
Tpe6a na udnasu mozummpHa. OCuM Hanpej peveHux y3poka u KOA jenHe u KO
Ipyre MeTOfe, Ha BENMYUHY JHMIHE rpelke MOry ja yTudy joul ¥ JpYrH, 9uCTO du-
3MOMOIIKA y3pOLHM, Kao WTo Ccy: Beha wim mamwa 6p3uHa nMpuMama yTHCaKa OKOM H
YBOM, KOHCEpBaUMja YTHCKA Yy OKy 3a M3BECHO BpEMe MOC/e NMpeKruia nejcTBa CBET-
JIOCT U T. [ "

Ha Hexojum oncepsaTopujama (IyJKOBCKO], NapuCKoj, JIajA€HCKOj) YAelIeHe

cy 6uie CrenujajHe cCnpaBe KOJ -KOjuX Cy ce Ha XpoHOrpady MCNUCUBAIN WCITHHUTIN

MOMeHTI Tpofasa Bewmayike 3pe3je TNPEKo xonunha nypOuHa, 13, U3 CpaBmeba THX
MOMEHaTa ca OHUMa Koje je mocmarpa4 oppebusao, poujana ce heropa amcolyurHa
' 13#
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JINHA ZpeluKka TpY jefHOj WM [pPYroj METOAM mnocMatpama. MHOro ce npocTyje,
MebyTuM, ofipebyje pasiuka Nn4HMX rpellaka fBajy nocMaTpaya uJM, Kako ce kpake,
KaKe, HhUX0BA JIMYHA PA3/IMKA WM JM4HA jeaHaymua. Papu Tora um je motpeGHO
fla o6ojuua mocMaTpajy jeAHy ¥ UCTYy 3Be3jly HAM3MEHHYHO — jenaH Ha NpBUM KOH-
qukuMa Mpeske JypOMHOBE a [IpyrM HA NMOCHENHUM, MM NAK 06paTHO; MOIUTO CE€ M
jenHa M pyra of TMX INoOCMaTpawa CBeAy Ha jeflaH W MCTH KoH4nh, Kop npBora he
Ce NOOMTU y CpefrbeM MOMEHT [, a Kof apyrora f, u Tapa ke ({,—if,) u 6utn wu-
X0Ba JM4HA pasnuka. Pasyme ce mo ce6u, fa um je 3a Ty cBpxy noTpe6HO nocma-
TpaTu He jeaHy Beh Buile 3Besja.

Ha cacsum cimyan maumn MoXke cBakM mocMaTpau fa OTKpHje TPOMEHYy CBOje
JI4HE TpPELIKE C NpenasoM Off jeiHe METOJe NoCMaTpama MNpoJjasa Ha APYry. AKo
OH Oyfe mocMaTpao mponas 3sBesfie NPEKO KOHYMha jefHe MONOBUHE Mpeske OOUYHOM
METOIOM @ KpO3 JpYry Ca NOMOKHMKOM, KOji GM MOMEHTAJHO 3aKPHBAO W OTKpUBao
00jeKTuB NypOMHOB y MOMEHTMMA yJapa 4YacOBHUKA (Kao wTO je GMIO pedeHo y Ha-
nomenu 4i. 45.), ompa he pasimka Mehy mo6uBenuM pe3yinTaTtumMa paTu AOCTa NpH-
61114;1(3}1{ MojaM O amcoNyTHOj BEJMMMHM HETOBE JIMYHE TIpEeLIKe, MOLITO Ce y Apyrom
Clly4ajy IJIaBHM Y3pOK HeH YKJama.

Cee wTo je oBe peueno a priori, noTBphyje ce orieguma, Koju cy fo capg
M3BPLUEHU pafu onpehusgﬂua anco/lyTHUX BPENHOCTH JIMYHUX Tpellaka M JIMYHUX pas3-
JMKa KOJ pasHMX aCTPOHOMAa M mocMaTpaya Te [IOBOAU O OBHUX 3aKJbydaKa*):

1. Jlnune rpeike y mocmaTpamuma nposasa ClyXom OuBajy yomure Heza-
IWHBHe, Y XPOHOrpadiCKUM NMaK OHE Cy HOo3umUBHe.

2 .Hpn NoCMaTparbuMa CIyXoM ca GpojarbeM LeNMX CeKyHaja, JUYHe Cy rpeLiKe
KOA HEKOJUX aCTpOHOMA W mocMaTpaya goctusane o0 — 08 ma wuak u jo 1°, Kao
WTO je TO GMO Cly4yaj KO 4yBEHr acTpoHoMa Becena.

3. Kpynue HeraTuBHe nuyHe rpeluxe NOCTajy NPUOMKHO JBQ HYmI Marbe,
Kaja MCTH MOCMATpay yNnoTpeGH XPOHOMETap Te OAGPOjaBa MOy CEKyHAHE yape mHXO0Be.

4. JluyHe rpewke y XpOHOrpad)CKUM MNOCMaTpamMMa PeTKO Cy Kaj npeBasu-
nasune -+ 0°3.

5. Kox muOrux ce mocmartpaya 1M4Ha rpelika Memana I0CTa NpaBUJIHO K3
FOfMHE y TOAMHY Te je JOCTU3ana A0 3HATHE BEJIUYMHE TEK MOCTEIEHO.

6. Ocum OBMX CHUCTEMAaTCKHX NpPOMEHa, onakajy ce yBeK M u3BecHa, Beha wim
Mata, HeMpaBuiiHa KoJebawa JMYHe Ipellke W3 [laHa Yy faH Na 4aK ¥ C 4aca Ha 4ac.

HecranHoct nuune rpewxe nocmarpaya umme, f1a TauHoCT Cpefmera pesyJ-
TaTa U3 HEKOJIMKO NOCMATpakha (na Tuuano ce to 6poja KonHumha, wm Opoja 3Be3sa
NOCMaTpaHuX 3a |eIHO Bede, WM NaK M HEKOJMKO Bedepw nocMaTpama) HHUKA[ Huje
TaKo BHMCOKa, KaKBa OM Ce MOrJa oO4eKuBaTH, cyiehu mo BeaMuuHama CIIy4YajHUX rpe-
Wwaka u mo 6pojy nocmarpawa. Hajuosuja metopa nocmaTpama npojasa nomohy pe-
TUCTPUPHOT MuKpoOMeTpa (w1 46.) mpexcTasma y Tom NOrjefy HeCyMiMBa U BpJIO
3HaTHa NpeuMyhCTBa, 3aTO IUTO Ce TOM METOIOM He CaMmo CMatbyjy A0 HEKOJIMKO
CTOTHX J€/I0BAa CEKYHJe KaKO alCoIyTHE JIMYHE IpellKe nocmaTpama TaKO W JIMYHE

Pa3JIMKE pasHMX IOCMaTpa4a, Hero npu TOME OHE y MCTO BpeMe NOCTajy U 3HATHO
nocTojaHuje. -

*) H. Uuurep. ,O nud4auMm rpemxama KO aCTPOHOMCKHX IO “
cMaTpawa“. 3anncke B. i -
Jsema I'n. Blllta6a 1873. P 8 = Touorp. Ops

—
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49. IlocmaTpama TPpeHYyTHHX CBeT/JIOCHHX IIOjaBa.

[Ipn nocmarpamuMa KakBUX TPEHYTHUX CBETJIOCHUX INOjaBa, Kao HIp. MNpH
NIOKpHMBay ¥ OTKpUBambYy 3Be3[le TaMHUM KpajeM Mecela, nocmatpady, Gpojehu ciyxom
CEeKYH[IHEe WM TOJYCeKyHJHe yhape XpOHOMeTpa, 3anaxkka, Mehy Kojum ce ypapuma
Jecusia NocMaTpaHa mnojaBa u ofipehyje Taynm MOMEHT H€H OLEHOM [eJioBa TOra

MHTEpBaJa CIIYXOM.
Ha Taj ce uCTM Ha4yuH mocmaTpajy ¥ Pa3HU BEIUTAYKM CBETJIOCHH CHTHAJIM,

KOju Ce TOHeKaj ynoTpe6ibyjy 3a mehyco6HO CpaBHUBAaHKE€ XPOHOMETPA, KOjU Ce Ha-
Jla3e Ha TayKama J0CTa yAa/beHux jegHa of ppyre. CeernocT op o6uyHe meTpoJie-
yMCKe Jiamne, CHaOfleBeHe pehieKTOpoM, OBOJbHA je, Aa Ou ce Buaena Hoky y myp-
6uny ca pasbuHe of 30 KM. ma M BMILE; [jaky ce mak mory ynyhuBaTu ca jeqHe Tauxe
Ha JIpyry cyH4yaHu 3pauu nomoky cnpaBa ca jefHMM MIM ca  ]iBa Orjefaja, Koje ce
30BY XeJMOUWIPOIHN.

Ha jegHoj ce op TuX Tayaka CBETJIOCT JlamMIe WM XeJMOTpona 3paKoBa U OT-
KpMBA JIaKUM €KPOHOM TayHO y MOMEHTHMa U3BECHMX yAapa XpoHoMeTapa A, A, A,,....
a ca Jpyre ce 3amakajy mo XpoHomeTpy BpemeHa B;, B,, B,,.... Tux ucuesaBama u
nojaB/bMBamba CBETIOCTH. Y cpefilbeM M3 MHOIMX TaKBHX MocMaTpamwa faobuke ce Tpa-
JKEHa pasjMKa MoKasawma 06a xpoHomerpa (B — A) gocta Tauno a mo ofcTynamuma
nojeguuux Opojuux BpegHoctH (B, — A,), (B, —A,).... op Tora cpegwera (B — A),
ofpenuke ce UM cpefmwa rpelIKa CaMux NOCMaTpamwa, Koja 00M4HO M3nasu op -+ 0F12
po -+ 0°15 npu Opojamy CeKyHAHMX ypaapa XpoHomerpa U of - 0:08 po 0710 mpu
6pojarmby NONMYyCEeKYHAHUX yiapa weroBux*). [la ciyxom mpoLewuBaHM [A€JIOBU CEKyHaja
HeOM W3/1a3WiM MOJjeflHAKM KOA CBUjy mocmaTpanux momeHarta B, B,, u T.1. Haj6oibe
je ynoTpe6uTH, 3a faBale CUrHaja, TPUHAECTYJApPHM a He OOMYAaH XPOHOMETap.

UsBopnehu Te ucre orsefe m Ha Gnauckom pactojawy u ofpehyjyhu Taja pas-
Juky (B — A) motnyHo TayHO U3 HENMOCpPEeJHUX CpaBHeHa XPOHOMeTapa, — JIAaKO je
OJIPEIUTH TMOCMTPAYEBY JIMYHY IPEUIKy Y OLUEeHM TPEHYTHHUX MNOjaB/bUBAMa WM MILYe-
3aBama cBeTsie Tauke. OBe JimyHe epewixe cy oOWMHO HezamusHe U Mory pa poby
Koj u3BecHMX Jjuua 10 — 072 ma 4ak um g0 — 03 a o6jawmyjy ce TuUMe, LITO NpPU
THM nocMmaTpamwuma Tpe6a mpumatu M ynopehusaTu mely co6om fBa cacBuUM pasHoO-
POAHA YTHCKA: CBETJIOCHM M 3BYYHU; W 3aTHM, NpU OLEHUBAKY HA CJIWYHM HAUMH
MOMEHaTa 3ByYHUX I0jaBd, — Kao ILUTO Cy HIp. jaCHU M He CyBMLIE jaKu yjap, —
JIn4He rpelike GuBajy HecpasMepHO Mawe. Moyke ce joll HamOMEHYTH, fla Ce 'HuIde-
3aBame€ CBETJIOCHE TauyKe MOCMaTpa yBeK CPa3MEpHO [OUHUj€ HEero Ju HHEHO MNojaB-
JbuBame (3a 01 u BuiLe), yC/beJ, KOHCepBUpaWba CBETIIOCHOI YTUCKAa Yy OKY y TOKY
¥3BECHOT BpEMEHa.

50. CpasmuBame xpoHomeTapa Tenerpadckam myrem.

Kaga cy pBe Tauke Be3ane Mmehy co6om Tenerpadiom, OHa Ce HUXOBHM 4acOB-
HULIM WM XPOHOMETPHM MOTy CpaBHMBATH BPJIO JIaKO M BPJO TayHO momohy amapara,
KOjUX yBEK HMa Ha TejerpadCKUM CTaHuuama, a To Cy: Mop3e-08 Kkwy4 un pee.

*) TaxkBa 6m npuOAMIKHO OMJIA M Cpefma rpemka NOCMAaTPaHWX MOMEHAaTa Npojasa 3Be3fa NMPeKo KOH-
yuha, Kag 6M ce TH MOMEHTHM LEHWIM . HEemoCPefHO Cayxom; BpamnepoBom mak mMeTogom oHa u3nasm (4i. 47.
HEWTO Mama.
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Kibyy ce Mopse-oB cacTOju M3 MeCHHraHe TNOJyre Koja ce MOMKe [a ORpehe
oko oce C pyunuom A (cn. 68.); ma nomysu cy yrephena jga mcnymuema a u a’
Off MJIaTMHE a Hacnpam WUX Ha Apyroj pawdumu B naatuncke
mouyaue b u b’, xoje ce 30By xonmakmu. Tlpenwu je KOH-
TakT b Be3aH JKMUOM 3a GaTepujy a IPEKO e 3a 3EMIbY;
oca nak ( Besana je 3a JuHMjy (Tenerpad. >kuuy), KOja BORH
Ka apyroj crauuud. Ha Taj HauuH, Kaj ce pyKOM npuTuCHE
Ha pyuauy A, ucnynyewe he a ymaputé o KOHTaKT b, yjapaly
ce 4yje M raJBAHCKM j€ TOK Ha LeJI0] JIMHUjM Be3aH; YuM Ce NMaK pyKa OfiMaKHe, TOK
ce ofmax mpekuAa, jep jaka onpyra I Bpaka moayry y mweH NpBOGHTHM MOJOKaj,
NpUCWIbYjyhH NPU TOM HEHO PYro UCHymyewe a’ fa yjapu O 3ajib¥ KOHTaKT b’.

Mopae-oBuM K/bydeM BesaHM JMHMCKM TOK NpOJa3y HA PYroj CTAaHULHU KPO3
pene, xoju ce caroju u3 enexrpomarseta PP’ ca koteom pp’ (cn. 69.), koja ce oxpehe
oko oce (). IMonosu P u P’ enexrpomarnera mpupnade Ty KOTBY Te
OHa yfapa CBOjUM KpajeM p O 3aBpTHHMh m; 4YMM Ce INPEKUHE TOK,
OHa ce cuiom cnupane f Bpaha y CBOj NPBOGMTHM TOJOXaA] W
Taja ypapu o 3aBpTwuh m’'. Ha Taj ce HaumH cBM yjgapw, yuu-
BEHU KJ/bYy4YeM Ha je[HO] CTaHMLM, NOHAaB/bAjy CKOPO Y MCTHM
TPeHyTLMMa Ha pese-y fipyre. ['naBHa ce 3apaha pene-a Ha Te-
nerpackoj CTaHMLM CACTOjM, YOCTAJOM, He y PEenpoAyKUuj THX
3BYKOBa, Beh y TOME, fla Be3yje M mNpeKuja CTAJHUjd TOK JIO-
KajHe Oarepuje, moMohky Kojera M pajM PErHCTPUPHM amnapat Ha
TOj CTaHUUK.

MowmeHnT cBakora nojefMHOr CHrHana, KOjU je AaT K/by4eM y M3BECHOM Tpe-
HYTKY YAapa XpOHOMETpPa A Ha jeiHOj CTaHMIM M PeNpOJyKOBaH Ha peJie-y [pyre,
MOJKe Ce Ha 0] OLEHUBATH Ca HEHUM XPOHOMETPOM B ca cpefmoM Ciiy4ajHOM rpelKoM,
He Mamom of - 0°08; nmpema Tome, ofpehuBame pasnuka mokasawa (B—A), xoje je
3aCHOBaHO Ha TAKBUM MNOCMAaTpawuma, OuI0 OM TeK HEIITO TayHHje O OHOra U3
MocMaTpawa CBETJOCHUX ~curHana. HecpasmeHo je Ta4Huje m mpocTuje ynoTpe6utu
3a Ty CBPXY TPHUHAECTyJapHH XPOHOMETAp, Tj. Be3UBaTH U NPEKUAATH TOK KJby4eM
y mapHe ynape weroBe 13 wam 14 nyra ysacromue; Ha Apyroj nak CTaHMLM MOCMa-
TpaTH HOKJAmarke jefHora of ofroBajyhux ypapa pene-a ca ygapuma OGMYHOT XpoO-
HoMeTpa. Huje Tewko wuspexxOaTu C€ y faBamy THX CHHala MO MapHUM YAapuMa,
pyKoBOAiehH ce 3a TO NMpONyIITakEM HEMAapHUX yAapa TPUHAECTYJAPHOr XPOHOMETPa,
KOju Ce W mopej yjapaua Kibyda umak 4yjy. Onja cpepjma rpelika CpaBema Xpo-
HOMETpa CaMo M0 jefHOME ONaXKEHOM MOKJanaky Hehe Hagmawmtu -+ 0°03; M3 Heko-
JIMKO MaK HU30BAa TAaKBMX CHTHAja pasiMKa TOKa3akha XPOHOMETapa MOXe fa 6yne
ofpeheHa ckopo ca uCTOM TauHowhy, Kao M M3 OOMYHHX, HEMOCPEJHUX HHXOBHX
cpaBmema (1. 42.).

Y3mumo Hanpumep, fa je NOKasawe TPUHAECTYIAPHOT XPOHOMETpa A, y Mo-
MEHTY TNO4YeTHOr (Hy/ATOr) ypapa kibydeM, 6uno 10" 2™ 24° a Ha fpyroj cTaHuuu 3a-
N2KEHO MOKJaname WeCcTor yjaapa peie-a ca ygapom 19" 27™ 43:5 xponomerpa B.
[Towro je wnrepsan mehy 6. m 0. ynapom papan 61%— 554 (Tabn. un 42), To je
noKasdaie A, y 3ana)KeHOM MOMEHTYy Mokjanawa, paBHo 10" 2™ 24° 1 5°54 Te otyn

B—A = 19" 27™ 435 — 10" 2™ 29:54 — 9" 25™ 13:96.

Cn. 69.
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LLITo ce Tuye M3BeCHe rpellKe, KOja NMOCTOjM Y OBUM TeJerpapCKum CpaBme-
HUMa XPOHOMETapa U KOja Mpou3jasu Off 3afoLbaBaiba pajikhe peje-a U Off HemnoT-
TlyHO TPEHYTHOI NpOCTHpawa TOKA MO JIMHUjU, — Kajia je pacTpojame Mehy cTaHu-
aMa BpJIO BEJNMKO, —-— by je JIAKO OTKPUTH ¥ €JIMMUHMCATH OOpaTHUM JaBameM
CUrHana ca fipyre W mocMaTpameM HHUXOBUM Ha npBoj. O TOMe, Kao ¥ 0. CpaBH-MBaAILY
YaCOBHHMKA IPEHOCOM XPOHOrpaj)CKMX 3HaKoBa TejerpaCkuMm nyTem, Ouke jowr peuu
y un 128 rnasa XVI -

50. a. CpaBmuBame xpoHOMeTapa paamo-Tenerpadckum myrem.

[laBame TayHOra BpEeMEHa pajuo-TeJerpad)CKUM nyTeM WM3BPLUEHO je Ouio
npeu nyT y Amepuuu 1904. rogune. [locne aBe ropune mo Toj je meTogu Beh OuMiIO
usBpuieHo ofpehuBawe pasnuka reorpag. pyxuna usmehy Ilorcnama u Bpokena, Ha
pacrojay oxo 200 xunomerapa. [IpBa nmpaBuiHa ciay)k6a BpeMeHa OpraHu3OBaHa je
ouna y Xamdorce-y 1907. rogune. Op 1910. roguHe mnoyene cy ¢QyHKUMOHUCATH
rlaBHe HeMauKke W (ipaHUycKe paguo-Tenerpadcke cranuue. Capg uma oxo 40 cra-
HULA HA Hajpa3/MYHUjUM TayKamMa 3eM/be, KOje Aajy 4acoBHE CUrHaje CBAaKOJHEBHO Y
onpeheno Bpeme. TaxBu ce curHanu y Pycuju pajy, no yacosnuky [lynkoBcke omncep-
BaTOpMje, Ca MOCKOBCKE, XONMHCKE M JIeHhHMHrpajcke (NeTporpajcke) paguOCTAHHULE.

Anapaty, Koju ce ynoTpebibyjy 3a paguo-Tejerpajcke LuU/beBe, BPJIO Cy KOM-
TUIMIMPAHA U CTaJHO Ce ycaBpluaBajy; cTora hemo yKasaTW y HajrllaBHMjUM upTama
KapaKkTepHe OCOOMHE HUXO0BAa YCTPOjCTBa.

CnnyHo oHOMe, Kako 4Yekuh OOMYHOr eJIEKTPUYHOr 3BOHUA nponsBonn Ba3-
JylLIHe Tajiace, KoOje NPUMamMo TNpeKo yuiHe OyOHe OnHe, WCTO TaKO W YAApH eJieK-
TPOHA y CUCTEMY CHPOBOJHMKA Jajy MOYeTaK eJeKTPUYHUX TPENepema, Koja ce mpo-
CTUpPy Ha pasHe cTpaHe Op3uHom cBeTa0CTH Tj. 300.000 KuaOMeETapa y CEKyHu
BpemeHa. bBpoj Tpemepewa y cexkyHpu ofpehyje nyKuHy eNeKTpUYHHX Taznaca. Y
papuo-Tenerpaguju  ynotpe6ibyjy ce Tanacu ayxkuHe oko 3 km. Cako ucmpamrwa-
Bare BapHnyom paje y cexyHgu 100.000 Tpenepemwa, amd TO Tpaje 3a TaKO KpPaTKO
BpeMe, la Ce He MO)Ke NPUMHUTH Ha CHIGHMUN 3Q TPUMArbe.

Kag ce mak y cexynau npousBege 500—1000 BapHMYHMX UCTIPaXKibMBatba, OHU
Ce MOry NpMMHTH Ha CTaHMLM 32 npuMawme nomohy ocoburTora amapaTa JeTeKTOpa
Te Ce MOry 4YyTH Ha TenedOoHy, Kao 3ByK Ayxer wuu Kpaher Tpajawa. Yecuro ma
WCTIpaXKibaBawa ofipehyje BUCHMHY 3BYKa, Koju ce 4vyje. Bpoj Tpemepewma, mna npema
TOME, W AY)XMHA Tajaca 3aBUCe OJf Kamayuimweura n CAMOMHAYKYMje CUCTEME amna-
pata 3a wwbame. [Ipumau Tpeb6a ma Oyne ymelleH (IUTHMCBaH) y 3aBHCHOCTH Off
Ny)KiHe Tajaca, KOju Ce NpuMajy, Tako, Aa Ce fejCTBO. BbUXOBO NOTEHUUpa [€jCTBOM
pe3oHaHca.

3a npumame panuo-renerpaq)cmx CUrHaja npenopy4/buBuja ]e ynotpe6a
jemHe uMIM HEKOJMKO KaTOJHMX LeBYMLA 3a mojadarbe. tbuxoB ce cacTaB yriaBHOM
cactoju y oBome: Jlamnuua ycujasara, OCUM cnupasne Of TaHTajda, ¥Ma joll ABa
eNleKTpaja, peuwetky ¢ u Katon k. Axymynatopcka Gartepuja B ycujaBa crmpaiy,
W3 KOje NMpU TMOBOJbHO BMCUKOM pa3pehery usjiehy eNeKTPOHH, KOju mpojase Kpos
pelIeTKMHE OTBOpe W NMajajy Ha KarTof. AKO ce caj yBefe KaToj k ¥ pelleTKa g y
naHay HoBe Oartepuje axymyJaatopd AB, y xoju je yBepen u Tenedon, onpa ke no
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- TOM HCTOM JaHuy npohy cnaGu TOK yclep Tora,
WTO he NOTOUM ENEKTPOHA YYMHUTH, A YHY-
TPalllbU TPOCTOP JiaMile MOCTaHE CHPOBOJHUK

eNeKTpuuMTeTa. Hajmarmu enexTpudHu Tanacu,
O

Koju 0by 0 aHTeHe 3a NpuMame, U3a3uBajy TOK
y Kajemy S a N0 MHAYKUMjM ¥ y Kajemy ;.
Tapa npousnasu TpeHyTHO Mojayame TOKA M
Ha TenedoHy ce jaCHO uyje 3ByK.

Osa je cuctema feTeKTOpa 3HaTHO OCET-
puBMja of npehawmbux. [IpumeHoM Bullle TaKBUX
o LIeBYMIIA, MOXKE Ce paguTH 4ak u 0e3 BHCOKe

aHTEHE, Tj. MOXKE€ Ce ynoTpeOUTH aHTeHa Cie-

m uujaiHe u3paje, Koja ce CacTojd U3 KBapaTHOT

SEMmn pama, OKO Kojera je OOBHjeHO HEKOJIHMKO CTO-

Ca. 69. a. THHAa OMOTa CHPOBOAHMKA. TaKBa aHTEHA MOXKE

CaMo Taja fa NpumMa CUrHaje, Kaja je HeHa MOBPLIMHA OpWjeHTHUpaHa mnepreHdu-

KyJlapHO Ha npapal NMpocTupama Tajaca. YcCibej Tora, Kaj 1nocTaBe ABe TaKBe aH-

TE€He 3HAaTHO YAa/beHe jeflHa Of JApyre, MOXe ce

OfIpefiUTH TOJIOXKaj pafuoTenerpajcKke CTaHHULE,
KCja flaje curuare. ’

Illema paBamwa cursana cacToju ce y mpo-
u3Bohewy MCnpaxkwbaBamba M0 U3BECHO] PUTMUUKO]
MOCTYMHOCTY HAa CTaHULM 3a LIWbake U Y peru-
CTpOBaby HUXOBY Ha CTaHMUM 3a NpUMame, Cly-
XOM WM XpOHOrpadCKu.

Cpaka cranuua wame Tanace oppehene
nykune. Hanpumep Ajdenosa kyna — 2650 m,
Hayen — 3100 m. u 18050 m. u T.4.

Ha noxkasanum rpacduxonuma (cia. 69. b. u
69. c.) npexcTaB/beHa je LIeMa JaBakba BpeMeHa
ca cranuue y Hayeny u ca Ajdenose kyne y Ila-

o pusy*). IIpBo ce faje KOHBEHLMOHAIHO CJIOBO 3a.

558 60 , yAellaBawe (LITMMOBa€) npumaya. Curnasm spe-

3 J MEeHa cacToje ce M3 TpH Cepuje, NPU YEMY Cce
Mpej CBaKOM Off WUX [ajy K/byyeM HEKOJIHMKO
yrapaua 3a npepynpeheme. 3a ner cekyHama
: : npe faBalba CUrHala BpEMEHa, CHHAIM ce 3a

—;-1|1_|[f~_—|+

"{II!II[!IIII'I‘I'!J
AB

\|

50 A 0"

. E A .
"}‘(;Z’Z’"cpﬁp'up’ npepynpehete 3aBpilaBajy M MOuMiLY CHIHAIH
4 : A=2650m o~ I3 BPEMEHa, KOju C€ cacToje M3 TpU [yradke

»UPTE“, CBaKa Tpajama Of jefHe cexyHpge. Ha
Kpajy CBaKe Off TPM CYKLUEHCHBHE MUHYTE, W3-

X GLK 20"
40%Q ] meby 55° u 60° pajy ce mo Tpu cepuje TaK-
L 3o BMX CHIHasa.

35 Kap ce cacnyma nus cursana sa npe-
Cn. 69. c. - mynpeheme, Tpe6a CKOHUEHTPUCATH NAXKIY CaMO
*) On 1-IX.-1926. r. Ajpenosa kyna paje curmaze y 9 26m g y 214 26m.

Ipesopunan,
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Ha CEeKYHJHy Kasa/bKy 4aCOBHMKA, — 4YHjy MONpPABKy >KeJuMo Aa Aobujemo, — na 3a-
na3uti 6poj CEKyHalla y OHOM MOMEHTY Kajja ce Ha TejeoHy 3ayyje moyeTax INpBe Off
TpPH LPTE, KOje MpeACTaB/bajy CUrHale BpeMeHa. 3aTUM Ce ynucyje 6poj MUHyTa ¥ 4acoBa
ca undep6bnara. [lpyra u Tpeha cepuja ciyxe 3a KOHTPOJIy M3BPLIEHOT CpPaBHUBaMbA.
Ta4HocT TakBora CpaBHMBama 3a XxpoHomeTpe poctke 0°1 go 0°2, wTo je mHepo-
BOJbHO 3a IW/bEBE acCTPO-TEOJETCKUX pafoBa. HeomxopHo j¢ NOTPeGHO NOBUCHTH
Ta4HOCT cpaBHuBama f0 0701 — 0°02. To ce pmocTwke yNOoTpe6OM TaKO B8BaHMX
4aCOBHMKA-HOHMYCA, 4Mju je Xof Kpahu of xopa OOMYHMX 4YaCOBHMKA. AKO YaCOBHMK-
HOHMYC W[e Ha JlaH 3a ueau 1 yac Hampej, cekyHpe he Tora 4YacOBHMKAa OUTH Y
Tonuko Kpahe, na he ce cBakux 25 cexyHaja OTKylLaju TaKBUX 4YaCOBHMKA IOKJanaTH
ca OTKyuajuma ob6uyHor uyacoBHuxa. Cnyuiajyhu cursane 4acOBHMKa-HOHHYCa, KOju C€
flajy CBake CEKyHe, a jelHOBpEMEHO M OTKylaje NOJIyCEKYHIHOI XpDOHOMETpa, 3amna-
3uhemo, fa ce cBakux 125 Tu OTKyuaju mowiamnajy, a y uHTepBaly mehy noxiana-
IMMa PUTMUHKM Ce CHTHAMM M OTKYL@jd XpOHOMETpa CoveTKa pasu/ase a 3aTUM MpH-
6nwxkyjy, ROk ce omeT He mokjone nociae 12°5. To omoryhaBa cpaBHMBaibe 4aCOB-
HUKa-HOHMyCa ca XpOoHoMeTpom C TauHowhy po 0°02.

Jlakwie ce BpwIM CpaBHUBaW-€, Kajia Cy pafuMO-CUTHAIM KpaTKOora Tpajama Tj.
»Ta4yKe“, Koje ce mpuMajy Kao OTKylaju XpPOHOMETpa Te Ce C HHME JIaKO MOry Cpas-
wuBaTU. Ha Bemukum je pacTojamuMa uMNaK INpenopy4YbMBUje MMaTH CHUrHajze ca
M3BECHUM TpajakeM, Tj. ,UpTe“, 3aTo WITO Ce ,Tayke“ 360r CnaboCTH CHUrHaia
TEWKO pas3jMKyjy Off JIaKuX yjapa, Koju ce Bplue y TeneoHy yCJbej aTMOC(EpCKUX
HCnpa)kKibuBama. '

[lopep npumama cCursHaza CJIyXOBHOM METONOM Cajjla Ce NMpUMeHyje HUXOBa
ayTomaTcka peructpaumja. CmoueTka cy 8a Ty CBpXy YNOTpeG/bHBAHH OCET/bMBH
€JIEKTpUYHY anapaTu, Hampumep, ¢oTorpaiCku raJBaHOMETpH, Yy Koje je ynasuo
crabu TOK M3 mMpumaya. Y Taj ce amapaT MOXKe [ia YNyTH TOK M Ca JIOKaJHOT JIaHLa,
KOjU Ce Beadyje M MpeKupaa TNpeKufadeM Te Aa C€ Ha Taj HaYMH MepH MHTEpBajl Bpe-
MeHa, Koju pa3fiBaja curHaze o6e BpcTe. 3a KOHTPOJY CTalHOCTU o6pTama fobola,
Ha KOju je HaBy4eHa CBETJOCHOOCET/bMBAa XapTHja, Ha HeMy Ce MCHHCYjy joll U BH-
Opauuje KamepToHa. TakBa je perucrpauuja Ouna ynorpebbena npu ofpehusamy
pasnuke reorpad. pyxuna [lapus—Bawmmarton. Ona je KOMIUMUMpaHA W UBUCKYje

MHOr0 1a60paTOpHUX CpefcTaBa. Muoro je yao6GHMja NpUMEHAa MeXaHHU4YKe PErucTpa-

uuje. TaxBa ce perucTpauuja Beh BpuM Ha 3HaTHOM OpOjy CTaHKUa 3a NPUMaE U
faje Behy TayHoCT off mpuMamwa curHana ciayxom (0%01). Ocum Tora, y paHom je
ciy4ajy JOBOJbHO OIPAHMYUTH CE€ CAMO Ca HEKOJMKO PUTMHUYKMX CHMrHaja.

14




I'NTABA VIL
MACAYKHA MHCTPYMEHT U 3EHUT-TEJECKOIL

51. Vnora macaxxmor mHCTpyMeHTA.

Y TeopHOM fiely Kypca acTpOHOMMje MManu CMO 3ajilahe O JHeBHOM KpeTamwy
HeOeCHUX Tesa, 4uje pellerme NOKa3yje, fa ofpehuBame KaKo JOKaJHOra 3BE3JaHOT
BpeMEeHa, TaKO M IIMPMHE MeCTa, MO)Ke OMTM 3aCHOBAHO MM Ha NMOCMaTpamuMa mpo-
Jla3a laHMX 3Be3la KpOo3 jeflaH M MCTHU BepTHKaJ, WM MaK KpO3 jeflaH U UCTU al-
MyKaHTapaT. 3a NpBy BPCTY IOCMaTpama ynoTpelbyjy Ce CHeLujaJHO 32 TO Hame-
BEHU MHCTPYMEHTH, KOjU Ce 30By HOACa)HM a 3a TNOoCMaTpama Jpyre BpcTe —
sennumr-meneckoun. OB Cy MHCTPYMEHTHM HajIpOCTHj€ KOHCTpPyKuuje, jep cy 6e3
Ta4HO MOJE/bEHUX KPYrosa.

[lacaykau ce MHCTPYMEHT CacTOju ynpaBo M3 JAypOMHA, 4YWja ONTHYKA OcCa
ONHUCY]y BEPUWIMUKA/IHY PABHMHY, jep je NepneHAUKylapHA Ha XOPH3O0HWA/HY OOPTHY
ocy nyp6una. [locTojaHCTBO Te paBHHMHE y TOKY CBera OHOra BpeMeHa, Koje je moTpeGHO
pajd nocmaTparma M3BECHUX 3Be3[a, T. j. CONMAHOCUI MOCUIAB/bAHA MNACAXKHOT MH-
CTpYMEHTa npBa je U HeomnxofHa mnorof6a 3a CUIypHOCT M3BOJla M3 TaKBUX MOCMa-
Tpawa. Heonxopno je Taxkohe noTpe6HO, f[a 4emoBM XOPU3OHTAJHE OCE, Ha KojuMa
ce OHa o6phe y CBOjUM JI)KMIUTUMA 3ajelHO ca AYypOMHOM, MPENCTaB/bajy y NONPEYHOM
npeceky npaBwiHe KpyroBe. (OcTaje HenpaBUIHOCTH Y KOCTPYKUM{¥ U IOCTaB/baiby
MaCa)KHOT MHCTPYMEHTa Off Mamer Cy 3Hauaja, jep Ce Jlako fAafy OJpPEfUTH U Y3eTH
y pauyH; y OBe Cnajajy: HejeJHaAKoCmr 4emoBa W Ha2n0 XOPHU3OHUIAJIHE oOce, Koje
ce oppekbyjy Bpio TauHo momohy JmGene (wi. 26.), W Haj2aj, HemepHEHIUKYIAPHOCT
onTHYKE OCe NypOMHa Ha OGPTHY OCy, KOja Ce 30BE KOJMMQUMOHA ZPeulKa a Ofipe-
byje ce mpespmarem pypOuHa y JeKUILITHMA.

Mpesa xonuuha y pypOuMHY maca)KHOr MHCTpyMeHTa TpebGa fa ce CacToju M3
HEKOJIMKO BepTUKanHuX KoHumha (7, 9, 11), kako 6u ce MOMEHT mposasda He6ecHoOr
TeNa Kpo3 cpejrn KoHuuh ofpenuo mTo je moryhke TayHuje; MOWITO MAaK pacTojame
mehy muma Tpe6a fa Oyne He mame o 25 =—10%, — Te fa Ou Ce UMAIO [OBOJHHO
BpEMEHA 3a 3aNKuCUBakE€ MOMEHTA IO XPOHOMETPY CJyXOM 3ana)KeHHX npoJiasa 3Be3[e,
Koja 6p30 mponasu, — TO NPOLIMPEHO Ha Taj HayMH NOJbe TJIeflatba U3UCKYje CKOPO
YReK MOMHUIame oKyJapa (4i. 12.). 3a mocmaTpame Nak 3Be3f4 KOje JaraHo mpoJjase
(V=0.25 u mame), ka0 ¥ 3a XpOHOrpaj)cka NocmaTpama MOMeHaTa Mposas3a, Koju
' MOy CJIeloBaTH ¥ Kpo3 3 [0 4 CeKyHJe jeHO 3a JPYTHM, Y CpefeM Ce Aeay MpexKe

CTaB/bajy MHTEpBaJIHM KOH4YMEM Mehy Hanpej peyeHuM.
14*
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[Ipy moctaB/pamy maca)kHOr HHCTPYMEHTa He Yy MepuaujaH Beh y Koju Apyru
BepTMKaJ, u3BecHe hie 3Besfe npecenaTd KOHYMKe MOJ BpJNIO OIUTPUM YIJIMMA
Te he OuTM MOTpeGHO BPIO MHOrO BpeMEHa 3a mpona3 of jegHora o Apyror. Pamu
Behe ymoOHOCTM nocmaTpama TaKBUX 3BE€3[la, MpEXU Ce Jofaje MuKpomemiap Ca
TOKPETWTHNUM KOHYMEeM. -

52. CranEm maca>kHU HHCTPYMEHTH.

Ha oncepsaTopujama ce macakHM WHCTPYMEHTH MOCTaB/bajy WM Y MepHIHujaH,
pagu opnpehuBama pexTacueH3uja HeGeCHMX TeJia, WM NaK, — IwTo je pehe, — y
NpBM BEepTHKAJN, pagu ofpehuBama [feKJMHALM]ja
KOje ce Mano pasyuKyjy op LuumpunHe mecta. [yp-
OMHU Cy KO TUX MHCTPYMEHTA BpPJIO BEJUKH, Ay-
kue of 1.5 po 2.5 metpa u ca 0GjeKTUBOM Of
10 po 15 canTumeTapa y Npe4HHKY.

[Ipu craBbawy MHCTPYMEHTa y MepuaujaH,
nyp6unoBa ce oca 00" (can. 70.) nacnawa Ha fiBa
cry6a P u P’, osupaHa Ha pyGokom cpyHHameHTy
F u udonoBana ox noga G, Ha KOMe Ce€ Haja3u
nocmatpad. S u T cy MecuHraHa nexwuiuTa 3a 4e-
NIOBE XOpPM3OHTAJHE OCe, M OHa cy yTBphena Ha
cTy60BUMa y HapO4YUTHM ClpaBama, Koje pomy-
IUTajy Aa Ce jeAHO JEeXHUIUTe MOoXKe fAa mnokpehe
Ha3aj ¥ Hampej paju TayHOra CTaB/bama AypOuHa
y MepuaujaH, a Apyro — HaBHLIE M HaHWKE paju

Cn. 70. Koperupama Harub6a oce (0’, xoju ce onpehyje
jaxahum (umm Bucehum) npu6opom CD ca mu6Genom AB. Ta ce oca ocnawa jom u Ha
toukuke k u K’ pBejy monyra r u r’ ca xoHTpaGasancuma p u p’ nomohy Kojux ce
CMamyje NPUTHCAK OCe Ha JISKHIUTA U TMME 4yBa HheHE YemnoBe Of CYBUILHOI TpEHa.

[la ce nyp6uH CTaBM Ha >Ke/beHy BHCHHY CIY)KM Maiau Kpyr L, koju je yTBphen
Wi Ha 0O6pTHO] ocu RypOu- ﬁ

r—rF—

Ha 00/ (ca. 70.) wnu nak Ha
camom ryp6uny MN (cn. 71.
u 72.). Y 0BOM Jpyrom ciy- o
yajy OH je CHalfieBeH aNXu- fyh(s o
fanoM aa ca aubenom. A R
Cn. T1. Papu npesptama gyp-
OWHa y JeXUINTHMA, IOfB/JaY¥ Ce IO IUMHAMA MallWHA
3a M3[u3ame, Koja je mokasaHa Ha Ci. 70. TauKacCTUM
nuHWjama; nomohy e ce NypOMH M3JMKE U OfBAYM YHA-
3al; 3aTUM ce BaH cTy6oBa oOpHe 3a 180°, moHoBa ce
yBnaun Mehy cTyGoBe M NMOHOBA CHYIITAjy Yy JIEXKUILTA
YemoBu oce, aau Beh Npu CynpoOTHOM HHUXOBOM IOJIO-
»kajy. OBa omepauuja HM3UCKyje JOCTa BpeME€Ha ¥ BpLUM
ce pagu ofipehuBama KOJMMALHKOHE IpellKe Ayp6MHA caMo
U3peTKa. Jep paau TOra CHAY)XM MHa4e MepUAUJaHCKA

Cn. T2.
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fesle2a, Koja Ce CTaB/ba Ha pacTojarby Of HEKOJMKO [leceTaka MeTapa Off MHCTPY-
MeHTa, TaKO YAelleHa, fa Ce MOXKe TayHO Aa mocMarpa Kpos3 AypGuH. Jlako je pasy-
meTH, fa he nmomepamwe suKa Te Geyere mpema CpefweM KOHuuhy mocie npeBpTarba
nAypOMHa y JNIOKMIUTHMA UM JaTH AyIUly BeJMYMHY Konumauuone rpewre. OBa cranHa
MepupujaHcKa Gesiera COy)KW y UCTO BpeMe M 3a OTKpHMBamba NPOMEHA asuMmyTa Ayp-.
OMHOBOr, ak0 OM Ce €BEHTYyaJIHO fleCuie y TOKy BpeMeHa.

CacBuM je apykuMja KOHCTPYKIHMja Maca’kHora MHCTPYMEHTa, Koju je Ha [lyn-
KoBcKoj OmcepBaTopuju MOCTaB/beH y mpBom BepTuxany. [yp6un mero MN (cn. 72.),
— cHa6[ieBeH MHKDOMETPOM m, — MNOCTaB/beH je Ha camoM Kpajy o6pthe oce (00,
ycmwe vera npuGop CD ca ymmGenom AB He cmeTa HeroBoMe KpeTamy MO BUCHHU W
JONMyLITa, la Ce TNpU TOMe CTaaHo mpaTe cBe npomeHe Haru6a oce 0(0'. Ha yceueHom
cty6y PP ypemwena cy nexxwmwra S m T 3a yemoBe xopusoHTamHe oce RypOUHOBe,
KOja ce MO)Ke fla M3UrHe ¥ fa ce npeBpHe momohy mawmmue 3a uapusame RAR, yne-
LIEHEe TOf OCOM Y YCeKy cTy6a; nmpu ToMe ce AypOuH NMpeBpHE HA JpPYry CTpaHy TaKo
6p30, fma ce ycme fAa mnocmaTpa npu ob6a nonoxkaja AypbuHa 4Yak M 3Be3fa,
Koja ce mocta 6p3o Kpehe.

53. IlperocHr macaxHE HHCTPYMEHTH.

[IpeHOCHM maca)KHU UHCTPYMEHT GUB. MyJKOBCKOr MexaHnmdapa bpayepa cha6-
neseH je npenombeHum aypounom MN (cn. 73.) ca o6jeKTHBOM OKO 7°" y NpevHHKY
Te ce nomohky mera Mory aa mocmaTpajy Hohy, Npu BeLUTa4KOM OCBET/bely HEroBa
noiba riefamwa, ¥ 3Be3fe o 7. ma yak u 8. BenuuuHe. CONMMIHM MECHHraHM HOCauM
P u P/, xoju papwe xopusontanHy ocy 00’ Tora pyp6una, uBpcTO Cy yTBpheHu 3a

_ "

Cn. 73.

. Tabny F op nuBenor jxeibesa, Koja ce ca ceoja Tpu 3aBpTha H, ' u H” crasma

Ha 3upganu CTy6 G. Ilopg Konmynm Bpx jegHora 3aBpTma H craBma ce miuounua ca
MaJuM KOHMYHMM u3NyO/beweM, mop apyru H' — mnovmia ca paBHOM NMOBPILMHOM,
N0 KOjOj BPX 3aBPTH:EB MOKe cnoGopHo aa kaudu, nop Tpehu nak H'— venuynn
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KOMaj, ca IOnpe4yHOM yAyG/beHOM LPTOM, KOju Ce MOKe fa mokpeke y mpaBoyriom
pamy nomoky 3aBpTimeBa e M €. Ilomohy cBera oBora fypOMH MHCTpYMEHTa MOXe
Jla Ce NMOCTaBU y >KeJbEHM a3UMYT; Taj asUMYT MOXKe Ja Ce Mewa y rpaHunama - 4°,
He npemewrrajyhu mnounue, u oca 00" moke pa ce poBefe y moTpeGHH XOPHU3OH-
TaJlHM TOJIOXKa].

Ha nnoun F ypemen je mexaHusam 3a u3nusame M NpPEBpPTame 0Ce, KOjU Ce
cacToju u3 >xkejbe3Hor npcreHa Z ca pgBa Hocaya R u R/, koju, oGpramem pyuuna ()
nopyxsatajy ocy 00’ m u3jurHy je U3 HWEHUX JI€KHULITAa TaKo, fla Ce 3aTUM, OKpe-
TameM npcreHa / Ha Touxkumbhuma 3a 180°, u oca 3a TONMKO NMpeBpHE Te Ce 3aTuM,
NpU TOM. TOJIOXKAjy, Ma)K/bUBO CHYIUTa MOHOBO Yy CBoja Jexkuiuta momohky pyduua Q.
Buceha cnpaBa CD ca nuGenom AB He ckupa ce ca oce (00’ Hu mpu Tome mpeBp-
Taky HUTH 32 BpeMe mocMmaTpama 3Be3fd. 3a CTaB/bame AypOuMHa Ha MOTpeOHy BU-
CHHY, Ha OKyjaapHoMm je meroBom peny M yrephen kpyr L a na Hocaumma P u P’
3HayKe n W n’ Ha IwapHupuMa; AypOuMH ce MehyTMM HUKAKBUM 3aBPTHEM HE YTBp-
byje mo Bucunu Beh cnoGogHo nexu y cBojum nexxumtuma S u T, He Memwajyhu
CBOjy BHUCHHY, MOIITO je OGP0 ypaBHOTEKEH.

Oxynap je cHaGpeBeH MUKDOMETPOM In Ca MOKPETHMM NapoM BpJO OJMCKUX
KoHYnha 3a nmocmaTpame M3BECHHX 3Be3Ja y CcpefuHu mehy mwuma; Mpexa CTaaHuX
nak KoHunmha cacToju ce U3 [IeBeT BEPTHKaJHUX M 2 XOpU3OHTanHa KoHumha. [lo-
KPeToM OKyJapHe nujadparme, Ha Kojoj Cy Tv Konumhu yTBphenu, Moke ce, nomoky
HapO4YUTHX 3aBpTiuha, Ja NpoMeHU INpaBall ONTHYKE oce AypOMHA M Aa Ce Ha Taj
Ha4yMH CMambM KOJIMMALMOHA TpellKa, aKo je OHa JOCTa BelWKa, LITO je JJAKO OTKPUTH
Ha OBaj HAa4MH: MOKPETOM Lejora MHCTPyMEHTa Tpeba CTaBUTH CpefibM KOHuMhE Ha
KaKaB yla/b€HN 3EMHM MpEJMET 1a, NPEBPHYBLUM AYpPOMH, MOrJeAaTH, OCTaje JU OH U
Tajja Ha UCTOM KOHuMhy WIM je OTHMILAO YCTpaHy, nomohy MHKpOMETpa NaK MOXKe
Ce M3MEPUTH TO CKpeTawe, Koje je paBHO AyIJIOj BPEJHOCTM KOJMMALUOHE [peLIKe.
Yocrtanom, oHa ce TauHuje ofpelyje M3 camux nocMarpama 3Be3[a NACAYKHUM HH-
CTpymMeHTOM, 0 uemy he Outm peuu y raasu XIV.

[Tacaxxuum uHCTpyMeHTH, Koje je m3pahuBao mexaHuyap XepO6CT IO MHCTPYK-
ugjama TyJKOBCKOr acTpoHoma /[leseHa, OfJIMKyje Ce Off Hamnpej OMUCaHOra THUME,
IITO Ce KOJ HMX AypOMH He Baiu M3 JIeKUILTA paju NpeBpTama, Beh ce cama mioua
F ca nocauuma P u P’ (cn. 74.) o6phe mpufmmxno 3a 180°, mocne yera asumyT
MHCTPYMEHTa W3Jlasu, pa3dyMe ce, YHEKOJIMKO
npyxuuju. Lws je oBe KOHCTpyKuuje, Aa ca-
yyBa d4emoBe AypOWMHA Of yjapaua, Koju ce
He Mory u36ehyn yak Hu npyM HajnaANIbUBHjEM
cnywtawy yenopa y naexuwra S u T. Kao
OCHOBA MHCTPYMEHTa CIy>XM MaCUBHH KpYr
of nuBeHor jkeme3a EE ca tpu 3aBptwa H,
" v H” u ca numbom [, 3a npuUGIHKHO
CTaB/bame AypOMHA Y >Ke/beHH a3uMyT. Papu
Tora ce miaoya I, — Koja je mHaye 4YBPCTO
npuby6beHa y3 ocHoBy E cBojoM Te)xuHOM,
— onako uagwke, nomohy mnoayre (), 3a He3-
Cn. 74. HaTHYy BHUCHHY Na ce Tajga o6pHe OKO BepTHU-

KaJlHe Oce 3a jKeJbeHu 6poj CTemeHH.

- S——A{ 3tk
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Koj mpeHCCHUX mNaca’KHUX HMHCTPYMEHAaTa, KOjd HUCY HaMEeHeHH 3a NocMa-
Tpama BUCOKE Ta4HOCTH, HEMAa MUKDOMETpa Ca MOKHETHUM KoHuuhem. Taxas je Hanpm-
Mep MHCTpyMeHT EpTioBe KOHCTpyKuuje, Ci. 75. Koju joln He u3/1a3y u3 ynotpebe Ma
Ja y MHOrome Koje uemy He 3afoBosbaBa notpely. [luadparma ca xonuuhuma merosa
OKy/Jiapa HeNMOMHYHA je na Ce CTOra NONpaB/baib€ KOJIMMALUMOHE TPEIIKe BpLIM CaMo
nomohy npomeHe noJjioxkaja npusme
(4n. 17.), WTO OYEBUAHO HAE HA
IUTETy Kako CTaOMIHOCTH TOra
TI0JIOYKaja, TaKo ¥ KakBohe JIMKOBA
y nyp6uny. Hocaun P u P’ 8a ocy
00’ nmocTras/beHd Cy Ha yHyTpaul-
wem, anxupaadom kpyry F, xoju
ce Craja ca joul MaCUBHUjUM Kpy-
rom E nomoky moumna (kao
K/bellTa) U 3aBPTHa 3a CHajame
e Ca MUKPOMETApHUM 3aBPTIHEM f,
u, momohy joll JBa 3aBpTHA 3a
cnajawe p u p’. Ilomohy nonyre r
ca 3aBpTH-EM 3a Crajambe [.U Mu-
KpOMEeTapHOT 3aBpTHa U ¢UKcupa : —_
ce Takohe nonoxkaj AypOuHa 10
Bucunu. [IpeBpTame Ayp6una y nexumruma S u T BpluM ce MPOCTO pyKama Te W3HC-

' Kyje OCOOGMTY NMaKiky M BELUTHHY, la Ce KaKBUM HEOYEKWBAHUM Y[apoM HeOH MoBpe-

MMM YENOBM W fla Cce HeOM M3MEHMO asuMyT MHCTpymeHTa. Jaxaha cmpaBa (D ca
nuGenom AB He monymTa ma ce nypOuH mNpeBOgM KpO3 3€HAT Te. Cce CTora Mopa
CKMJATH Ca OCe NPU MOCMaTpamy 3Be3fla OKO 3EeHUTA.

54. Vrunaj HECTpyMeHTa/JIHHX Tpemaxa.

Kag ne6u 6uio HMKAaKBMX TpellaKa Ha NMACAKHOM HHCTPYMEHTY, ONTHYKA Ou
oca meroBor Jypbuna Tpe6ana na onucyje Ha HeGecnoj cdepu Benmku kpyr HZH,
KOju mposia3y Kpo3 3eHMT / MecTa mocmatpawa (ca. 76.) m ca-
craesbana 6u ca mepupujanom mecta SZPN nexu yrao 3 HZS — A, xoju
Ce Ha3WBa A3UMYUI HTACAKHOZ MHCUIPYMeHUIa. AKO U NaK NMoCTOju
n3Becad Maau Haru6 D o6pTHe oce AypOMHOBE Npema XOpPH3OHTY,
oupa ke 3a Tonuxu uctu yrao ZZ'=—>b pga cxpene op Beptwia HZH' u
equkn Kpyr HZ'H, xoju y Tom cnyuajy onucyje onTuuka oca
nyp6una. Tapa ke ce 3Be3ga E, y mMomeHTy WeHora mnocmarparma
Ha cpejrwem KOH4MAy, Hanasutu off Beptuxana HZH' na pacrto-
jamy Ee, roje ke ce (36or Bp. Maje BpefHOCTH b) U3pasUTH OBAKO:

et g

Ee = b cos z,
s

rAe z O3Ha4yaBa 3€HUTHO pacTojax-€ 3Be3fe, Koje je yBEeK JocTa Ji0- ———it-g

~ 6po Mo3HaTo. Cn. 6.

3amuciauMo caj joul M TO, fAa yrao uamehy onTuuxe oce Ayp6uHAa M H-eroBe
o0pTHe oce Huje paBaH 90° Beh ce pasmukyje ox 90° 3a Bp. Many BeNMYHHY C, KOja
ce, —— Kao wWTO je Beh paHuje peyeHo, — 30Be KOJMMAYHOHA 2pewika RypOUHA;
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Tapa ke onTuyka oca onucuBaTH Ha HeGecHO] cdepum Mamu kpyr hR, napanenan
ca semukum HZ'H’. Wcro ke Tako u cBaka fpyra JiMHuja BU3Upamwa, Koja je y Ayp-
6uHy oppeheHa KojuM mO6OYHMM KOHYMheM W KOja Ce Hanas3W Ha [JaHOM YrJIOBHOM
pactojawy f on cpepwera, onucatu mamu kpyr FE'F” na pacrojamy (f+c) on Be-
muxor kpyra HZ'H’. 36or cBera he ce Tora pacrtojame 3Be3fe E' op Bepruxana un-
crpymenta HZN', y momenty ¥ meHora mocmaTpama Ha moGOYHOM KOHumhy, M3Pa3uUTH
(36or mamux BpegHocTH b, ¢ u f) OBaKo:

Fe=d=f+4c+bcosz. . . . . ... . . (1)

Jla 6u ce oBaxko kommiuuupaHe 3apjake oppehuBaka BpeMeHa WIM LIAPH-
Ha U3 nocMaTpama 3Be3[a y jelHOM M KMCTOM BEpPTHUKajy JOBesie
Ha HajnpocTuju 00nuK, TpeGa, mo patum # m d cpauyHaTu OHaj
momeHT [, kapa 3Beaga B cama pnohe mo BepTMrana MHCTpyMmeHTa
HZIW', Tj. xapa pohe y monoxaj E (cn. 77.). Kap 3amucnumo kpos
E, E' u mon P nyxoBe BeNMKMX KpYrosa M Kaj| O3HAYUMO [EKJIM-
Hauujy 3Besjie ca 0, mapanaxkTu4yku meH yrao << PEZ ca p a yrae
< EPE’ u PEE’ ca © u M, onga kemo pmo6uTu u3 TpOyrjaosa
EPE’ u EF’e:

sin EE. sin M = cos 3 sin <

sin EE: cos M = sin 3 cos 8 (1 — cos t)

sin d = sin EE: sin (M - p) = sin EE: sin M cos p + sin EE: cos M sin p =

. . . . T
=c0s 8 cos p sint -2 sin 3 cos 3 sin p sin® —-

2
ofaxJe ;
. sind . . 9 7
smr__mm—Zmnatgpsm 5+ e oeomosow (2)
a 3atum he usahu t="V-4r

Kao wo ce Bumy, ofpehuBame TpakeHOra pa3maka BpeMeHa T MOCTaje Hea-
rofHO a NOHEeKaj M cacBUM HemoryhHO 3a 3Be3pe, Koje ceKy KoHumke nyp6uHa unu
cam Beprukan HZI’ mox Bpno owrpum yriuma q — 90° — p. Y Tum u3yseTHuUM CIy-
yajuma pelluere Hampej CINOMeHyTHX 3ajjaha 3axTeBa HapouuTe MOCTYNKe, Koje hemo
pacmorputu y XIV rnasu. Yommurte nak, 36or mane BpegHocTM ¢, Koja He IpeBa-
sunasu 15" = 1™, 3a pauyHamwe he t J0BOJbHM GUTH, — 063UPOM HA GpOjHE BPEIHOCTH
roeduujenata sec dsccp v sindlg p, — oBM NPUOMMKHM M3Pa3H, KOjU MPOHM3Ja3e
BPJIO NPOCTO M3 pasBUjatba y Pefi Sint W sin— y TauHoj copmynn (2.):

T==0y x s s w % % &« & & 5 & 5 o = & = = o ()
d . y
L e t=t,—%sindlgp<gsinl® . . . . . . . . . . . ()

t=1,—¥sindlgpgsin1°*4+t3sin®1c . . . . . . (2)”

<p

T g T L g

I .
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®opmyne ce (2.)7 u (2.)” nouexap mopajy ynoTpe6uTH 3a CcBOBere nocma-
Tpawa 3Be3Jie, -— Koja Cy u3BpuleHa Ha no6o4yHum KoHunhuma (E), — Ha cpegron xonunh
(E), 36or Tora mTo d=—f MO)Ke MOHeKaj fa ROCTUrHe J0 1™ —60°; 3a ucnpaBKy
nak momenra !’ 36or yTumaja BenuuuHa ¢ u b cosz, — Koje cy yBeK Bp. mane, —

‘MOTOYHO je AoBOJbHA thopmyna (2.). Moxke ce HamoMEHyTH joul, fa ce cBe Te ¢hop-

myne ynpowhyjy npu CTaB/balby NACaKHOT WHCTPYMEHTa Y MepuiujaH, nowro he
Tafa 6utu p =0. _

IlIto ce Tuye APYyrMX MNOrPELIHOCTH TNACaXHOra MHCTPYMEHTa, OCHM Haru6a
b Xopu3OHTaNHE HeEroBe Oce M KOJMMALMOHE TpellKe ¢, HanomeHyhemo oBo: [lpa-
BUWJIHM, KPY)KHM OOGJMK TNpeceka 4ernoBa OJ UCTOT je 3Hayaja OBfJe, Kao IUTO j€ U
CaBpLIEHCTBO MOfeJIe KPyroBa KOJ, YrJIOMEpHUX MHCTpPyM€HaTa, 360r Tora, LITO aKo
Ta nmorofba HuMje 3afj0BOJbEHA, ONTH4KA OM oca TpeGana f[a omucyje Ha HeGecHoj
cdepu Heky BujyraBy JuHHMjy. ['pelke Koje OTya mpoussiade u Koje ce yBehaBajy y
TOKy BpeMeHa 360r MOCTYMHOr KBapa 4enoBa, OGMYHO Ce pa4yHajy MpocTo Kao Ciy-
yajHe, MOLITO MX jé BPJIO TELIKO MCOMTATH M y3€TH Y payyH.

Ycrben yTHiaja cusie Tee Ha XOPM3OHTalHy OCy, Ha cam AypOuMH, a aKo je
npenowbeH (Ha JAKaT) TO M Ha HEroBy NMpU3My, MOry ja Ce fleCeé pasHe MpOMeHe
y npaBlly ONTHYKE OCe AypOMHA, NMPW Pa3HOM HEroBOM HarHyhy, — IUTO Ce yomuite
30Be O04YHMM m3zubareem pRypOuna. OHO yTH4e Ha CIMYaH HAYMH Kao M HempaBu-
HOCTHM 4eroBa XOpU3OHTajHE OcCe.

Hajsap cBaka mana mpomeHa A\A y a3umyTy A nacaykKHOr MHCTPYMEHTa, Koja
npou3nasu Ofi HelOBOJbHE COJMAHOCTH HEroBe IOAJOre, MOpa Aa U3a30BE NPOMEHY
y Hampe peyeHOM pacTojamy 3Besfe d:

Ad = AA.sin z

Koja moBehaBa ciyyajHy rpeliky nocmarpama 3Besfie. Kao wTo ce Buu, mocmatpara

3Be3fla Koja Cy OnwyKa 3eHUTY CHTYpHUMja CY Y -TOM MOTJIENy Off OCTauX.

55. UcnuruBame IPaBHIHOCTH YemOBa.

U3 4n. 26. mu Beh 3Hamo Karo ce ofpehyje HejeqHaKOCT mnpeyHHKa 4enoBa
XOpHM30OHTaHE OCe Maca)KHOr MHCTpyMeHTa nomohy jaxake nuGene WeroBe M Kaxko ce
TO y3uMa y padyH NpHM M3BOAY HeHOr Haruba b; amu je mpe cBera MOTpeGHO WCIH-
TaTH, a JM Cy TH HENOBM JOBOJbHO NpaBUJIHHU. TO ce MOXKe M3BPIUMTH, MU NoMohy
uCTe cnpase ca JuGesom Koja cayxu 3a ofpehuBawme Harm6a oce, uwau nomohy no-
mohHe cnpaBe ca mompevyHOM JmMGesoM, WM, Haj3aj, nomohky HapouuTo 3a TO yfe-
IIEHOT MMKpPOCKOINa.

Axo ce gyp6uHy Gyny faBaju pasjM4MTH yrjid HaruOa na ce Npd CBAKOM TaKBOM
HEeroBoM nosioxkajy Oyme ouuTaBano crame jaxake (unu Bucehe) nuGene, oupa he
PasIMYATOCT THUX OYMTABaa ¥ MOCIY)KUTH 3a OLEHY HENpaBWIHOCTM YemoBa. A,
OOpHYTO, CYNUTH O NPABHUJIHOM KPY>KHOM OOJMKY 4enoBa, MO HEMPOMEH/bUBOM CTamby
Te nubene jom je HemoryhHo, jep mpecek jegHora yena Mo)ke GuTH, Ha NpUMEp,
elunca Te MpU o6pTamy OCe YMHM OCETHAa Kojie6atha HEHa CaMO MO a3uMyTYy, He
nokaadyjyh¥ y UCTO BpemMe HHKAKBOI OCETHOr yThuaja Ha snubeny. W sawucra, mnpa-

15
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BOYI/IM YPe3u y JIKUIUTY M y HOxuuu Jubene o6pasyjy mehy co6om mpaBOyraoHUK
Spp” Cq’q (cn. 78), Koju TaHrupa 4em CBOjUM CTpaHama; Auja-
ronasa nak (S mpaBoyraoHuka, OmucaHor OKO ejurce nomohy
nonyoca @ u b (Kao WTO Ce TO JOKa3yje y aHAJMTUYKO| reo-
METpHju), YBeK je paBHa CTajlHOj BPeNHOCTH  a®- b?; mpema
TOME, TpU 00pTamy ENMITHYKOT Yena C MaJoM CIubolITeHowhy
a=b ¢, kako mweH uentap 0, Taxko u Howwmua p’Cq’ jaxake
nuGene npemelutake Ce OCETHO CaMO y XOPH30OHTAJHOM NpaBLy
anu 1Mo BUCMHY HMYyKoAuKo. Opatie M3na3u fa je UCIUTUBAE
YenoBa MnacaKHOr MHCTPYMEHTa nomohy werose JinGelie HeOBOJBHO.
MHoro ce nakuie MO>XeMO YOefUTH O NPaBMJIHOCTH CBaKora yemna mnoce6uue,
aKo NMpUBpEMEHO yTBPAUMO 3a Hocad P macakHor MHCTpymeHTa jegHy 0O6pPTHY OKO
oce I monyry cd ca nu6enom ab ci. 79. u ca npoTuB-Terom (KOHTpa GalaHcom)
q, Tako, fa WeHo Ayrmenue e popupyje 4yen 0, He mpu-
TUCKYjyhu ra cyeume. [Ipm pasnuuuTUM 3EHUTHUM pa-
CTojamuMa aypOuHa mop To ke JyrMeHue e MoAWIasuTH
pasnauuuTe TayKe MNONMpeYyHora mnpeceka yenosor Te he u
nokasawa aubene ab O6uTH BUIIE WIM Mame pas3jnyuTa,
ako Taj Tmpecek Huje Kpyr. Ha Taj ce HauuH Mory or-
KPUTU Haj(pUHUje HENmpaBUJHOCTHM 4ernoBa, Koja M3a3uBajy
yrnoBHa kone6awa oce (00’ csera -+ 071. Ca. 79.
[To KaTKag ce HeMpaBWIHOCTHM 4YeNOBA BeJMKUX MACAKHUX HHCTPYMEHATa MCIM-
Tyjy nomohy Muxpockona MM, xoju ce yTBphyje 3a xamenu cty6 P, Koju Ampku
] _ - 06pTHy ocy (ca. 80.). Ilomoky MuKpOMETpa MHKPOCKO-
0 noBor ofpehyje ce c Benukom TauHoulhy OGJIMK KpuBe
m JVHYje, KOjy ONMHMCyjeé Ma KaKBa TayKa m paBHOra Kpaja
l - ? ﬁ oce (; mo TOj ce mak KpPWUBOj MOXKE NMOTIYHO Ta4HO Cy-
OuTH O resp. KoneGamwuma Kaxo oce (0, Tako m onTuyke
oce ypOKMHa Naca)KHOra MHCTPYMEHTa.

Cn. 78.

Cn. 80.

56. OnpebuBame pacrojama meby xomumbhmma.

Mecra rpe Tpe6a pa Oypy KOHuMhiM Off may4uHe O3Ha4Yyjy Ce YBEK Ha OKy-
napHoj pmuacparmu yny6ibeHuM LpTULAma nomohy malumHe 3a mopeny; 36or Tora ce
CKOpO yBEK MO)Ke rapaHToBaT 3a MehyCOOHy napaienHOCT HUXOBY, Kao M 3a mep-
NeHJUKYIapHOCT Tonpevnnx konumha. [locmaTpady ocTaje camo fa mocTaBu Ty Aua-
dparmy y ¢doxanuoj paBHuHE 0GjexTHBa AypOMHOBOr (wi. 15.) Tako, na Konuynhu 3a-
y3my notpe6aH 3a HWUX NpaBall a 3aTHUM [ia LUTO TayHUje OJPeAM YIJIOBHA pacTojama
CBUjy MOOOYHMX BEPTUKAJHUX KOHuMha Off Cpefmera.

BepTuranHocT ce mMa Kor KOHYMha JIaKO KOHTpOJMIIE HA Taj Ha4MH, WITO Ce
HbUME HaBU3MPa Ha KaKaB yJa/beHH 3€MHM NpeAMeT (WM Ha CKOPO HENOKPETHy Mo-
JlapHy 3Be3fly) ma ce NpH KpeTawy AypOMHA NMO BUCHHM TJIefia, fAa JIM Taj TMpegMeT
HENpeCcTaHO OCTaje Ha KOHW4Yuby WM Off Hhera OJCTYNa; aKo JM jeé MHCTPYMEHT Io-
CTaB/b€H y MEpHAMjaHy OHJA je JJAKO MPOKOHTPOJMCATH M XOPM3OHTAIHOCT MOMPEYHMUX
KOH4YMka MO KpeTamy AY)XX HHUX KaKBe 3Be3Jle Ca He3HATHOM JEKJIMHALMjOM. YOCTaIOM
Mmanu Haru6 Konuuha Hehe phaBo yTumaTH Ha pesynTaTe mocMaTpama, aKoO Ce CaMo
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npona3 3Be3[a Npexo KoHuuha Oyfe yBeK MOCMaTpao y OHOM MaJiOM pasmaky Mmehy
nonpe4yHUM KOHuuhuMa.

Kaj je uHCTPyMEHT NOCTaB/b€H y MepUAHMjaH, OHa Ce pacTojame Of NMOOGOYHHX
rkoHunka 0 cpepmwera ofpehyje o6uyHO M3 nocmaTpamwa npoJiasa MHOTMX 8Be3fa ca
naToM MAeKaMHaumjoM 9, Kao wwTo je TO Beh manokeHo y uwi. 18. M3 nocmaTpama jepne
3Be3e, Koja ce Kpehe ca Gp3auHomM V— cosd, pacTtojame ce f Off KakBor no6o4.
KoHunka [0 cpeumera foOuBa Haume, Ha OCHOBY tpopmyne (2.) un. 47. ca cpep-
HOM TPELIKOM '

e, V2=V2 Ve*J (Ve)® na, npema ToMe Ca TEKHUHOM g:lz;

s

a U3 MHOTMX BPESHOCTH fj, fo, fs,----f» Koje cy HaleHe u3 mocmaTpawma n 3se3ja
ca fmexauHamujama 9,, 3,, 9,....9, mobuke ce

f—: 91 i+ 9o+t Ggnfn
91+92+-...tgn

[lo uspasy 3a TexxuHy g morso Ou ce 3aK/byuyuTH, fla je 3a OBy CBpXy IO-
BOJbHMjEe KOPUCTUTH Ce 3Be3fama Koje ce kpehy ca Bpno manom 6p3usom V, Tj.
LMpKyMnosiapHUM. A, ako ce y3me y o63up, Aa je 3a mposa3 TakBe 3Be3fe INPEKO
uene Mpexke KoHunha noTpe6HO Tako MHOro BpemeHa (mpu Y= -, Kao Hmp. 3a
[Tonapuy, u mpu f=—-- 12’ oHo u3HOCM OKO 1{ 4aca), ja ce yBeK He MOXKe rapas-
TOBaTM 32 MOCTOjaHCTBO a3MMYyTa MHCTPYMEHTA Yy TOKy CBera Tora BpeMeHa; aKo ce
3aTUM y3Me Yy 063up joil M TO, ia Ce 3a MCTO BpeMe€ MO)Ke HCIOCMaTpaTH HEKOJHKO
3Be3ia, Koje ce Opke Kpehy, TO M3/1a3M, fja Cy HajOTOfHUje 3Be3[e Ca CpPEeXHUM
6paunama V on ¥ po %), Tj. ca pexiunaumjama o og 50° mo 70°. Yomwrte roBopeh,
OBOJLHO je ymoTpeGUTH OKO 4 4aca Ha MOCMaTpam€ TaKBUX 3Be3Jia, fa Ou ce cBa
Tpa)keHa pacTojamwa f oapeauia ce CpeflbuM rpelikama, Koje He 61 npemawane - 0°015.

57. 3ennT-TEeNIECKOI.

No6ap acTp. AypOuH, — NpaB WM NPEJOM/bEH, — Ca NPUBPEMEHO 3a H-era
yTBpheHOM OCeT/bUBOM JMOGENIOM, — TO CYy IJIaBHM CaCTaBHU [I€JIOBU 3eHMOI-mreJle-
CKoma, KOju je HaMeweH 3a MoCMaTpamwe 3Be3Ja, 4uje Cy BUCUHE Y N3BECHOM MOMEHTY
npu6bmmkHO mnopjeaHake. CBe je OCTalno y HEroBOj KOHCTPYKUM{U Of APYrOCTENEHe
BPEMHOCTH M CIAY)KM CaMO pajM OJiaKillamka CaMuxX NMOCMaTpama.

*) 3aucra, ak0 MPETNOCTaBUMO, 1a je 3a oapehuBame pacrojama mehy koHumhMMa NOTPEGHO YTPOIIMTH
uapecHo Bpeme T u ma ke mocmarpama n 3espa, — koje ce xpehy ca nexom 6pamHom V, — Ttehu jemno sa
Apyrum 6es npexkmpa, OHja 6ucmo mmanu ja je n=V.T; aGor tora 6u ce cBaKko of pacrojama f po6uao ca
CPEABOM KBAAPATHOM TPEIIKOM

2¢ 2 2
2t S 5
= T (V +V.e),
Koja Ou Omna Hajmama npu V=TE. Ha Ttaj Hauyun, mpu cpasamepHo Manom yseaudamwy ayp6una W =56 u npu
nocmafpamy nposnasa mo Cayxy ca 6pojameM NOJYCeKyHJ. yAaapa XpOHOMeTpa, Ao6ua0o G ce HAa OCHOBY peye-
350 350 1

2 anpuW=T75ne=+0s12paje V="~V =

Hora y un. 47. pa je V=g 0508~ 3 50512 3 °

15*
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[lpaB pyp6un NN (cn. 81.) ca ytephenum 3a mwera
BEPTHUK. KPYrom Tpaxuouem L 3a mocraBmame gypOuHa no
BUCUHM, OKpehe ce Oko KpaTke xopu3oHTtamne oce 00,
Kojy mpxu cTy6 P; oBaj ce mak oxpeke oxO BepTUKajHe
0Ce HEMOKPeTHE OCHOBe Ca a3UMYTAJHUM KPYrOM-TPaKUO-
=24 nem E, wro cee nounBa Ha Tpu 3aBpTha H, H’ u H”.
0 Anxupaga FF, xoja je y Be3u ca Tum ctyGom, 3aBpTam [
'3a Cmajame MOKPeTHE aJXWfafie Ca HeNnOMHUYHMM JMMOOM
¥ MHKDOMETapHM 3aBpTdlk e CIy)Ke 3a MOCTaB/bawe MAyp-
O6uHa Yy BePTUKAJ MO >KEJbEHUM a3UMYTOM M 3a (uHe
a3uMyTajlHe TNOKpeTe, Kako OM MocMaTpaHa 3Be3fa OCTa-
jasia yBeK y CpeiuHM mojba riefawa. Paju Gosbe yropnocTu
npy NoCMaTpaimy 3Besja, Ha okynap ce ayp6una NN Ha-
mewmrta mana mpusma q (4n. 17.).

[To xpyry ce L mpemewrta anxupaga A ca auGenom
B papm craBmama AypOMHA HA KE/HEHO B3EHUTHO PpacTo-
jame; pagu Tora TpeGa NOCTAaBUTH Ty ajxXujajy Ha Io-
TpeGHO NpoYMTame Kpyra rnomohy saBpTma 3a (UKCHUpame
a v MUKpoMeTapHor b ma o6pTaTu AypOMH NMO BMCHHHM NI0TJE, JOK MeXyp JuGeauH
He fohke Ha cpepuny. 3a yTBphuBamwe ((huKCHpamwe) ypOuHa y TOM MOJNOXKA]y CIIYXH

Cn. 81.

3aBpTam [, kojum ce Beayje 3a ocy 00" mpcTen S of Kojera HaHke uae moiyra -

r ca MUKpoMeTapHum 3aBpTibeM 1. OBUM Ce 3aBPTH-EM U M JOBOAU YBeK AypOuH ca
nuGenom B y npBOGUTHM NONOXKAj, 4MM C€ OH NMPOMEHM YCJbEJ M3BECHE HecTabui-
HOCTM CTy6a WM CTaTHBa Ha KOME je MoCTaB/beH MHCTpymeHT. Hajsap, mana jaxaka
m6ena C na ocu 00 caywu 3a foBohewe oce cty6a P y morpe6Hu BepTHKannu
NOJIOYKAj, HA HAYMH Kako je To 6uno objamrbeno y 4a. 35. ra. IIIL

JypGun 3eHHUT - Teneckona Tpeba fa Oyfe CHaGReBEH MPEXOM O HEKOJIMKO
XOpU30OHTAJIHMX KOH4mha 3a mocmaTpamwe npojasa 3Besfla, Koje ce Kpehy mo BUCHMHU
nocra 6p3o, 3atum Tpeba pa uma muxpomeTap M ca mokpeThHum Konumhem 3a mocma-
Tpamwe 3Be3[ja y GIM3MHM MepufihjaHa, TPy 4YeMy Ce XOPU3OHTAJIHOCT KOHYMba KOH-
TPOJIMIIE HA UCTH HA4YMH KA0 M KOJ| MaCaKHOT MHCTPYMEHTAa. YTJOBHAa Ce pacTojama
mehy koHuuhuMa Mory ofpepuTH U3 1Npojasa 3BE3/la NPEKO MHX, Koje ce Kpehy
NpuGIKHO Y TNEPNEHAMKYJIapHOM NpaBly Tpema XopusoHTy (wi. 18.); amu, Kao wro
hemo pmame (rn. XI) BumeTH, TayHO 3Hame THX pacTojatba OOMYHO HUje HU NOTPEGHO.
IlITo ce Tuye BpegHOCTH 06pTa MHUKpOMeTapHor 3aBpTa M, To ce oHa MOke ofpe-
JUTH, HE3aBUCHO Ofl IHX, U3 INOCMaTpama Hanpej peyeHHuX 3Be3Jla OKO MOMeHaTa
HUXOBUX eJIoHruumja. Pagu Tora je HajmpocTHje nmomepaTd jefaH 3a JAPyruM MOKPETHU
KoH4Ynh MMKpoOMeTpa 3a M3BecHHM Uenu O6poj oOpTa 3aBpTHA Ma NpPH CBAKOM HETOBOM
TI0JI0’Kajy 3ama’kaT¥ MO XPOHOMETPY TauyHO MOMEHT nposia3da usabpaHe 3Be3ie MPEKO

Tor KoHuuha, ountaBajyhu npu TOMe M cTame aubene B, mowmTo y BucMHM RypOuHA

mory fma mpousaly Behe unu Mmamwe npomeHe ycibe, HeOBO/bHE CTAOMIHOCTH UHCTPY-
MeHaTa. VI3 MHOrMX TaKBMX MOCMaTpama MOTY Jia ce u3Hahy p cucTeMaTcKke Hempa-
BUIHOCTM Y XOfOBMMa MuKpomeTapHor 3aBpTma M (un. 32.), ako oHe mocToje, U,
OHfla uX Tpe6a y3umaTH y 003up NpH CBUMA [a/bUM MepemHuMa NMoMohy TOr MUKpO-
MeTapHOr 3aBpTHaA. -
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58. PenatuBHa KOPHCT Ox mOCMaTpama 3eHHT-TEJIeCKOIIOM.

3eHUT-TENIECKONIOM Ceé MOoCMaTpa YBEK CaMO M3BecaH mnap 3Be3ja, Koje ce
Hajla3e y HEKOM MOMEHTY Ha jeflHOj M MCTOj BUCHHHM; pajy Tora Tpe6a camo OKpEeHyTH
1eroB Nyp6MH OKO BepTHUKaIHe OCe, ia 6M Ce OfMax MocCJe nocMaTpamwa NpBe 3Besje
(Tor nmapa) Ha HeKOJMKO KOH4Mha (WM MaK MMKPOMETPOM) OfMax 3aTHM M3BpLIMJIA
cIMvHa TmocmaTpawa u fpyre 3Besfie. [Ipu Tome ke ce M Hajmare mMpoMeHe y BUCHUHU
AypOuHA OTKPUTH, NMPOYMTAIEM CTama Jubese, Koja je y 4BPCTOj BE3M C HHUME Ma TO
ca TNOTNYHOM TA4YHOCTH y3uUMaTH y o003up npu fAa/buM OpojHMM CpavyyHaBambuMa
pesyaTaTa M3 THUX MOCMaTpama; 3060r Tora ce Taj MHCTPYMEHT MOXe [a MNOCTaB/ba
M Ha NpoCTe ApBEHe CTaTHuBE.

[Ipema Tome, Ma.zia pas3;mka BucuHa [Bejy Kako Tpeba u3abpaHuX 3BeE3Ja,
KOja Ce MepH 3€HUT-TENeCKONoM, — ociamwajyhu ce caMo Ha CTaGMJIHOCT NpHBpe-
meHe Be3e Jmbene B 3a pypOuH M Ha moO3HABaky BPEJHOCTH mojene auGene a y
U3BECHMM C/lyYajuMa ¥ Ha MNO3HaBawby BpegHOCTH o6pTa Muxpomerpa M, — He moa-

JIKM HUKAKBUM [PYrMM WHCTPYMEHTA/IHUM TrpelliKama. Y CJbei TOra, Kako ofipehupame

BpeMeHa, Tako M LIMpuUHe MecTa nomoky Tor MHCTpymeHnTa Tpe6a, yomwre rosopehin,
Ja Oyny curypHuje Hero M mnomohy mnaca)kHora MHCTPyMeHTa ca AypOMHOM HCTe
ONTHUYKE CWJie M mopjjefHaKe Kaksoke.
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I'JTABA VIIL
NPEHOCHY BEPTUKAJIHA KPYT' ¥ YHUBEPCAJIHU UHCTPYMEHT.

59. PenconpxoB BeprEkamHE KpPYT.

Bupum pupextop IlyaxoBcke OncepBatopuje O. CTpyBe mpBu je mnao wupuejy
O M3pafuM NPEHOCHOr MHCTPYMEHTa, Koju OM CHY)KMO CHELUjaJHO 3a TayHa Mepera
3EHMTHUX pacTojamba 3Be37d, y uuby oapehuBama BpemeHa u upuHe mecta. Penconp
je Mo Toj UAejM KOHCTPYMCAaO BEPTMKAJHH KPYr, KOjUM Cy C€ Ca BEJMKMM YCIEXOM
CIY)KU/IM PYCKU acTPOHOMHM, reofieTe M Xupporpagu 3a ompehusamwe reorpad. nosno-
)aja Benukor Opoja Tadaka.

. Ha comumuom tponommy HH’H” (cn. 82.) ca asumyTasHuM KpyroM-TpaskuoLEeM
E, nogemmenom uptuuama op 10° po 10/, oxpeke ce oxo BepTuramse oce cty6 P,
CHabJeBeH aiXuiajioM Ca [IBa HOHMjyCa W HApOYMTHM PYKAaBLUEM Ca B3aBPTHeM € 3a
cnajame rOpHera MOKPETHOr 32 JOHU HENMOKPETHU [e0 HMHCTPYMEHTa M MHUKpOMe-
TapHOT f, KOjU CJIy)Xe 3a CTaBJbale MOKPETHOT [ie/la MHCTPYMEHTA Y YKe/bEHH a3UMyT.
Hag ctyGom ce P y3pwxy macuum Hocauum () m ( ca ypesauma 3a yenoBe XOpH3OH-
Ttande oce 00/, oxko koje ce oxpehke npenommenn ayp6un NN’ ca oGjekTUBOM Of
4—5 cm. y npeunuky (yBemuuamwa oko 50 myta). Ca o6e cTpane fyp6uHa yTBpheHa
cy mea kpyra L m I/, op kojux je jeman, xoju je oxpenyr okynapy N u HamemweH
Mepemy yrjoBa, NOJe/beH LpTULaMa Ha pactojamy of 4' no 4’ jemna op mpyre;
apyru nak L cayxm 3a mpuGMDKHO CTaBbame AypOMHA Ha JKE/beHO 3€HHTHO PacTo-
jame u mops/beH je Kpymauje 'Tj. o 10’ pmo 10'.

MlBa muxpockona M m M ca muxpomeTpuma, KOju CiayKe 3a OYMTaBam€ Kpyra
L (petamuo cy omucanm y un 30, cn 53. u 54.), ycahenu cy Ha XOpPU3OHTaJIHOM
spatuny KK, xoje je cojum Tymuem naByueno Ha ocy 00’ m xoje ce, nomohy gyrauxe
nonyre R ca MuxpomeTap. 3aBpTHeM S, 0BOIM YBEK Y XOPUJIOHTAJIHM MOJIOXKaj, LUTO
ce KoHcTaTyje nmbenom (, Koja je Ha weMy yTBpheHa. 3a ouuTaBame Nak Kpyra — Tpa-
sxuoua L’ ciywe gBa HoHmjyca m m m’, xoju cy yrepheHu Ha ciamuHome Bpatuiy K’
(camo Ge3 nuGene) ca momyrom R’ m muxpomerp. 3aBpTheM S, nomoky kojera ce
NpOYMTakha Ha TOME KPYTy MOTy fia JOBefly Yy NMOTNYHy CarJIaCHOCT Ca NpOovYMTamuMa
rnasHora kpyra. Kpyr ce L’ yrBphyje /ubemrama T nomoky 3aBpTia ¢, Koju ce Hanasu
ca 3aje CTpaHe MHCTPYMEHTa Na ce CTOra Ha LPTEXXy M He BUAY; Ha Taj ce Ha4uH
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yrephyje no Bucunu u cam nypCun NN’; momohy MuKpOMETapHOr MaK 3aBpTHaA U,
KOju mponazu Kpo3 kiewrta T, AypOuH ce,
mocjie TOra, MOYKe CaMoO JjiaraHo, (puHO U paB-
HOMEPHO KPeTaTd 1O BUCHUHM.

Jlyp6un je cHaOmeBeH MpeKOM Off ABa
Bp. Onucka KoHuymha o u B (ca yriaBHUM
pactojatem of 15”7 po 20”), 3a TayHO CTaB-
Jbae MOCMaTpaHOr o6jeKTa y CpefuHy H3-
mehy ®uX, ¥ U3 ABa BepTUKaIHa KoHunha
Ha 3HATHOM pacTojamy jemaH Of Apyrora,
KOju CJIy)KE CaMO 3a OrpaHuyere MpoCTopa.
nojba Tiefawa, rae Tpeba Taj 0GjeKT fAa ce
nmocmMaTpa. YOCTajloM, ako Ce >KemM, fla ce
Taj MHCTPYMEHT YNOTpe6M M Kao 3€HUT-Te-
JIECKOI, OHJja Ce, 3a MocMaTpame 3Be3fa, Koje
ce 6p3o kpehy no BucuHH, mopep o ¥ B fo-
laje joml (Kao LITO je MOKas3aHO Ha cil. 82.
ca cTtpase) u Tpehu, napanenHu ca HuUMa,
KOHuMk ¥ a KaTKaj ¥ HEKOJMKO XOPU3OHTal-
HuUX KoHuuha.

Y KOHCTPYyKUMju Ce TOra MHCTPyMEHTa
OTKpPUMBAa Ha MpPaKCH CaMO jefiaH Majd Hejo-
cTaTak, Koju ce cacToju y Tome, wro je Bpatuno KK ca nubenom m ca Mukpockonuma
HaBy4eHo Ha oG6pTHy ocy 00/ ma 36or Tora, mpu CBaKOj MPOMEHM 3EHHUTHOra pacTo-
jaba mypOuHA, OHO He OCTaje MOTIYHO HEMOKPeTHO, Beh ra Ta oca CBOjUM TpPEHEM
YHEKOJIMKO NOBJIauM 3a COGOM M THME BHILE WIM Mambe Mewa CTame aubenuno. Kop
CIMYHMX NaK MHCTPyMEHaTa MamUX JUMeH3Hja, Koje Penconp y mnocinepme Bpeme
u3pabyje, oBaj je HegoCTaTaxk NMOTIYHO OTKJIOHEH THME, IUTO Cy MHUKPOCKONMA ca Jiu-
6enom yTBphenu Hemocpenno 3a Hocad (), xoju apxu o6pTtHy ocy 00’ pyp6una. Bep-
THKAJHM jeé KPyr Ha MHCTPYMEHTMMAa Tora HOBOra Tuna mnoje/beH Ha 10-muHyTHE
MHTEpBaJIe; jeflaH OOpT MUKPOMETap. 3aBPTHa KOJ CBAaKOr MHKPOCKONA paBaH je
npubmmwkrao 5’ — 300”7, HOpManHa naK BpeAHOCT jefHora peamha merosa AoGolia,
noge/beHor Ha 100 penoBa, paeHa je 3.

Ca. 82.

60. Mepeme 3eHHTHHX pacrojama.

Ma Kako 2 je moCTaB/beH BepTHKaJHM KpYr, Ha KameHOM CTyOy uju Ha Ma-
CHBHOM JIpBEHOM CTaTuBy, cTame ce yubene ( amxupapnora Bpatuna KK moxxe Buue
WIM Mame fla mpoMmeHu; 36or Tora, fia 6u ce, mo mpouuTamuma muxpockona M u M,
MOTJIO CyAuTH o monoxajy ium6a L u ayp6una N no Bucumu, TpebGa yBeK CBOAMUIIN
cpeamwe 0[] WNX OPOYMUIAWA HA TAaKBO HOPMAJIHO, Koje Ou ce JOOWIO NpHU MOJIO-
»ajy mexypa jmbene ( cTporo Ha cpefunu ieHe nepuuue. [la mowro 3a mocma-
Tpaya, KOju C€ Hajas¥ Ha CTPAaHU OKyJapa, NMO3UTHUBHO NMpouMTame Jnbene [ 03Ha-
yaBa noBWIIEee pecHora Mukpockona M u mommwxewe nepora M’, oHpa je — npu
pactykoj mogenu aumGa y mpaBLy CTpele Ha cil. 82. — mOTpe6HO TO MPOYHTAME I,
— M3PaKEHO y Jiyd. CEKyHJama, — JOAaBaTH IMpPOYWTalmy M3BPIIEHCME Ha JIMMOY,
HEMOCPENHO Ca HErOBUM 3HAKOM.
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Heka je Hnp. BpegHocT mnonyaenunha nuGene paBHa 1°2 a BpeAHOCT jegHOra
06pTa - MUKpOMETpPa KOX 06a Muxpockona*) pasHa 2’ =120 (un. 31.) na Heka je
MoCMaTpay M3BPLIMO TMOCMAaTpama:

Ha aubenu Ha Mukpocxkony M Ha Mumkpockony M/ _

— 12.5+4-9.3 | npeu nap xonumha 48 - 1°% 31%3 | 48’ | 0% 52%4
/50

1=—3.2 |pgpyru , » 2.1 22.3

a Ha Kpyry-Tpaxuouy 57°50'.
Taga he ce TayHO MpOvUTale BepTUKANHOra Kpyra AOOMTH OBaKoO:

Cpefbe npouuTame ca Muxkpockomom M 57°48' + 1°% 31270

” ” ” ” M, ” 8 . 48 + 0 5235 '
y cpeaem . . . 57°50 24705
nonpaBKka 3a mpouuTawe jubene . . . . . — 3.84
Ae()MHUTHBHO TAauyHO NpOYMTAHE . . . . . 57°50’ 20.2

[IpetnocraBibajyku, faa cy npouuTama JuM6a Ha OBaj HAYMH yBEK HCIPABIbEHA,
la BUAMMO caji, Kako ke ce Haume MOOUTH 3€HUTHO PacTOjale 2 KaKBOra Hemo-
KPETHOT MNpejMeTa, MNOLUTO Ce NMpe Tora BepPTHKAJHA 0Ca WHCTPYMEHTa JOBefe Y
noTpeGHU BEPTHKANHM MOJOKa] (wi. 25.) momoky anxupanne ambene G ca 3aBpTwuma ll,
I v H”. Ono mpouutame Ha Kpyry, Koje 6u ce NOOMIO NpM CTPOr0 BEPTUKAJHOM
npaBLy onTH4Ke oce AypOuHa, Ha3BaheMo mecmrom 3ennma W o3Hauukemo ra ca Z.

AKo ce mpefMeT Hajasu C JieBe CTpaHe MocMaTpaya, KOju ryefa Kpo3 RypOuH,
OHJla je 3a BU3Mpawe Ha Hera moTpe6HO HarHyTH AYpOMH Takohe yneBo 3a yrao z;
36or Tora he ce po6utn npouurame L —7 | z. Axo 3atum mnocmatpay npehe Ha
Ipyry CTpaHy HMHCTPYMEHTa, OKpPEHE TOpHH €0 MHCTPYMEHTa OKO BepTUKalHE OcCe
3a 180° u u3BplIM BU3Wpawe Ha UCTH MpeAMET CHyluTaweM AypOuHa, capj Beh y

*) Ycmep moTpeca u ApyruxX y3poka, KOjuMa je MOABPTHYT MHCTPYMEHT IPM TPAHCIOPTOBAMY Ca jeAHOra
MecTa Ha APYro, BPEAHOCT ce 06PTa MHKPOMETp. 3aBPTama CBAKOra Off HEroBMX MHKPOCKONA MO)XE M3MEHHTH
pocra oceTHo. Kao KoHTposa meHe CTaJHOCTH a Yy MCTO BPeMeé M Kao CPecTBO 3a weHo oapehusame, — HE
nomohy crenMjalHMX MCOMTHBama kao y 4i. 31. Beh u3 camux mocmarpama, KOja Cy MS8BpIIEHA CAa THM HMHCTpY-
MEHTOM, — MO)XE€ Aa NOCAy)XHM pasnuka uamehly npountama a gobouiesor, koje ce fo6MBa CTap/bameM HDPBOT Napa
koHuynha Ha KakBy Uprtany Jumb6a n u npountama b=0, — 300, xoje ce pno6MBA CTaB/bAKLEM [pyrora mnapa
Konuynha Ha KaxkBy uprtuny n - 4/, momro ce pacrojame mehy cammm naposuma koHumha, — mspawmeHo y mope-
onuma ao6oma u pasHo 909 4+ & (wi. 32.), — MOXKE CMATPaTH Ka0 HENPOMEH/bMBO. 3aUCTa, aKO ce ocloGope mpo-
ygTama a ¥ b Of MepHOAMYKMX rpemaxa goGoma MuxpomeTtposor (ua. 32.), oHga 6m cTporo Tpe6ano paa usahe:

4=240"=[a—b+ (90+]p=[120+ 3+ (@ —b)] ¢,

rAe p O3HAYaBa BPeAHOCT jemHora paenmha poGomeBor; 86or TOra, ako Ceé M8 JOCTa 3HATHOra 6poja S TAaKBHX
AyNAMX CTaB/baka NnapoBa xoHumha, mobmje y cpeamem —;-B(a—b,) =¢, oHpfa ke ce u oapeauTH OBaKO

240" 84c)—! 8+c
P=T0ts+c =2"(|+ 120 ] =2"('_ 120 )
Pagu o6jammema peyeHora, NpeTHnoOCTaBUMO, A2 jé y HABEAEHOM HAaleM NpUMepPy Koj MuHkpockoma M

pacTojame mehy naposuma konumha Guao pasHo 91°1 Tj. xa je 3=+ 1%1, Tana ke ce poGurm: b, =b 4+ 30=
=321,a—b,=c=0%5+c=+03n

p=2"(1 —30) =2" (1 — 550}

16
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lleCHy cTpaHy, oHaa he ‘ce po6utum npouutame R —7 — z. U3 Taxksa he ce paBa
BU3Upama, NpeMa TOMe, U OfpeguTH 06e HemosHaTe:

L+R L—R ;
1==fR w =R )

LlIto ce Tuye cpemmwe cay4ajue rpewke E,, koja ce cagpyku kako y L Tako
my R, To oHa 3aBucu off rpemwaka y npuyurawmuma suGene u Kpyra mnomoky o6a
mukpockona (w1 31. u 4. 60.) a HajBuiIe Of CpeAwe rpelike BuU3Upama AypOUHOM
Ha NocMaTpaHu npeameT, Koja (4i. 15.), npu yeenmyawy pyp6una W — 50, Tpe6a ma
Gyne oxo 076; mpema TOMe, KOJ BeJMKOT NMPEHOCHOr Kpyra PemncosoBor, BpeiHOCT
ce 3a E, Tpe6a pa xpehe ox - 0°7 mo -+ 1°0, wTo 3aBMCH O KaKBohe JIMKOBA M
HUXOBOI' OLPTaBama.

[la 6u ce peaynTaTu Mepewa z OCIOGONWIM Off YTHLAja MaMuX MNOCTYMHHUX
npoMeHa MecTa 3eHUTa J, KOju Npousjase HajBulie 360r HEMOTNYHE CTaJHOCTH
mecta Hyne Ha JmGenn (, u, fa Gu ce ocnabuo Taxohe M yTHIAj CAydajHuX rpe-
IIaKa BU3Mpaka W MPOYUTaa Ha Te pesyiTaTe, — OOMYHO C€ BPLUM jeJHO MIM 2
BU3Mpama AypOMHOM Ha MNpeAMeT NpHM MNONOXKajy MHCTpymeHta L, 3aTum 2 wiu 4
BU3Upara npu noaoykajy R v nonosa jegHo mmu 2 npu nonokajy L, — wunm y o6p-
Hytom peay: R, L, L u R.

Kaxo ce u3 nocmatpama fo6uBajy 3eHMTHa pacTojarkba 3Be3fa U HeGeCHUX
TeJa, KoOja Ce Memajy BUIIE WIM Mambe Op30 y TOKy BpemeHa, — O Tome he Gutu
peun y rnasu XI u XIL

Ocum Hanpej COMEHYTHX C/ly4YajHMX TpellaKa, Ha MEPEHO 3EHUTHO PacTojaie
Z MOry yTHLUATH jOLI W pas3jMYMTe HMHCTPYMEHTajlHe TrpellKe, Haume: 1.) Haru6 b
XopusoHTanHe o6pTHe oce ayp6una (00’, 2.) konmmaumona rpemwxa c, Tj. HenepneH-
MMKYJIapHOCT oNnTuyKe oce AypbunHa Ha o6pTHy ocy 00/, 3.) HemepneHIMKyIapHOCT
pasuune mum6a L Ha ocy 00/, 4.) cuctemarcke rpeiuxe 1umGoBe nojeie u 5.) AenoBambe
Te)e Ha RypOuH. '

61. Vrunaj maru6a ¥ xoIEMamuOHe rpemike.

Axo je o6pTHa oca fypOMHOBa HarHyTa mnpema XOPHW3OHTY 3a Majiu yrao b,
onTu4Ka ke oca pyp6uHa, Koja je mepneHAMKylapHa Ha OOGPTHY OCy, ONHMCHBATH
Ha HebecHoj cdepu, ymecto BepTukana HZN’/, senuxu wpyr HZ'H’ (ca. 83.),
Yuja ce HajBula TayKa ' Hana3W OF MCTHHUTOr 3EHMTA MECTA MOCMATpama
I na pacrojamy ZI'=V>b; crora ce MHCTPYMEHTOM y TOM CIy4Yajy Mepu He
MCTHHUTO 3eHUTHO pactojame EZ — z npepmera K, Beh nyx EZ’ — ' newro
mMawy off z. Ta pasiuka usmehy xunorteHyse z M Katete z mpaBOYIJIOT
Tpoyrna ZI'E, — 86or mane xatere b u yrna E xoju nacnpam we nexu, —
uspasuhe ce y JIydHUM CeKyHAaMa MpPUGIMKHO OBaKo:*

E?sin1” . b? .
z—z ==— —sin 2z=—sin 1" colg z

‘2
’

)1 z—zZ=—gcolgz, . . . . . . . . . . . (2)

Cn. 83.
rae b’ o3HayaBa Haru6, U3paKEH y JIy4HUM MHUHYyTaMma.

*) Teopuu peo Kypca AcrpoHomuje, — raasa Ill. —
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[pema ToMe 3a 3eHMTHA pacTojama, Koja cy Beha op 5° (colg z<(10) u
npu b’ < 1, rpemike ke (z—zZ') Gutn Mamwe of -1'01, Tj. MOTNYHO HEOCETHe; MNOLITO,
ce MaK KO MHCTpPYyMEeHaTa, KOju Cy M3alluli U3 PyKy AO0OpUX MeXaHuyapa, MOXKEMO
OCJIOHMTHM Ha TayHOCT A0 1’ y neprmengukynapHocTd Xxopusontanse oce 00’ Ha Bep-
THKaJIHy, TO je MNpe CBaKOr MOCMaTpama MOTPeOHO YBEK JOBECTH BEPTHKAJIHY OCY

'Ta4yHO y BEPTUKAJIHM TO0JOKaj, fa Ou ce mpeHeGperna rpemka (z—z). Yocrtanowm,

y3 BepTuKanuu kpyr Pencosnpo upe yBek u jaxaha smGena sa HenmocpefHo oppehu-
Bame Harm6a b a m 3a oppehusawe HejennaxocTu uemoBa oce 00, xao m Ha ma-
Ca)KHOM MHCTPYMEHTY, IUTO je Yy CTBapu MOTPeOHO Camo 3a asuMyTa/lHa NOCMATpaiba,
Koja ce moHexay Bpuie u THM PenconpoBum uHcTpymeHTOM. OBOM ce jaxahom nmGesnom
mocmMaTpay MOXKE M YBEPUTH, Jia JM je oO6pTHa oca 3aucTa XOPM3OHTAJHA, Kaja je
BepTHKaJHA J0BEJieHa J0BOJbHO TAa4HO Y BEPTHKAJIHM IOJIOXKA].

IlpernocraBumo cap, na je oca (0’ TayHo XOpHU3OHTaNHAa ajid Ja MOCTOjU
CaMo KOJMMaluOHa rpelka AypOuHa ¢, ycibe Koje ONTHYKa oca AypOMHOBa omucyije
Ha HeGecHoj cdepu mamu kpyr hER’ (ca. 84.), mapanensu ca Beptuxanom HZI'.
Tapa ke ymecto uctunuror pactcjawa LE=—2z uHCTpyMEHTOM OMTH H3MEpEH JyK
Ip =7, xoju ce pauysa no kpyry HIH po nepnempuxynapme Ep —c, Te he ce,
camyHo ca npehawbum, pasnuka (z—z’) uspasutu u3 Tpoyrna EplZ opako:

(e c

z—z =—5—sin 1”'cotgz:—]—1/;—cotgz. . s s s o« (B

[lpema Tome ke u yTulaj KOMMMALMOHe Tpellke, — aKo je oHa Mawa of 1/, —
OGWUTH TOTNYHO HeoCeTHa mpu z >5° Iby je yBeK Jako CMamUTH NpeMellTamheM
nujapparme ca Konuuhuma nomohky 3aBpTmuha HapO4YUTO 3a TO yfe-
IIEHUX; fla ce MaK NpuUGMDKHO Oiped W HeHa BeJU4YMHA, AOBOJBHO je
HaBM3MpaTH AypOMHOM Ha KakaB 3eMHu mpegmeT (z— 90°) npu fgBa cy-
NpOTHA NOJIOXKaja WHCTPyMeHTa, na ke pa3nuke mpountama r u [ (cn.
84.) XOpU3OHTa/NHOra Kpyra-Tpa)kuoLa AaTv YABOjeHy BEJIHYMHY C.

M3 peuenora u3nasu, fla je MpW Mepemy 3€HUTHUX pacTojama (a
TaK0 MCTO M NpPU NMOCMATpambUMa Ca 3EHUT-TEJEeCKONOM) NMOTPEGHO YBeEK,
lla ce npeaMeT MOCMaTpa Ta4HO Yy CpeAuHM OHOra MpoCTopa, Koju je
OrpaHu4eH [BaMa BEPTHUKAJHUM KOHuuhuMa Mpesxe.

Ha Ttaj HaumH, Manu Haru6 b XOpU3OHTa/lHe OCe M HE3HATHA KO-
NUMalMoOHa rpellka ¢ fypOMHA MOTy MMaTH OCETHAa YTHULaja Ha MepeHa
3€HUTHA pacTojatba CaMO Yy OHUM Bp. PETKUM M M3YS€THUM CJy4ajuma,
Kafa Cy cama Ta 3€HUTHA pacTojara BpJIO Maja.

62. Yrunmaj nmmm6oBuX morpemaxa.

YTuuaj Henepnenpukynapsoctd num6a L Ha o6pTHY ocy 0V He TauHOCT He-

rOBUX OYWTaBalba jOLI je Mamwa O yTUUAja KojuMauuoHe rpewike u Haru6a oce (0.

W saucta, ako je MmO HarHyT mpema BEPTUKAIHO] PaBHMHH, KOja Mpoja3u Kpo3 Io-

CMaTpaHM NpeMeT, MO HEe3HATHUM YrjOM o M Tpecela je mo JWHMjH, KOjoj OfroBapa

npountameé A Ha Kpyry, oHga ke ce cBaxku ayk (L — A) wau nmak (R — A), pauynar
16+
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Ofl Te JIMHMje, Pa3/IMKOBATH Off beroBe NpOjeKuHje Ha BEPTHKal 3a BEJUYMHY

o= g (L—A)=—ggsin2(@L—A),. . . . . (4)
Koja 4axk npu o=—>5" He npesasunasu ¥'. Anu ce Taxkas 3HaTaH Haru6 Jum6a nmpema
ocu 00’ HMKAaKo He MO)Ke NMPETNOCTaBUTU Koj A0Opo u3paheHuX MHCTpyMeHaTa; aKo
6u ce MaK OH M IOKa3a0 Kao TaKaB, YCJ/bel HeMak/bUBO Hacahenor smum6a Ha ocy,
oHpa 6u ce To nako OTKpuao momoky murpockona M u M/, mo npomeHsbuBOCTH Bpefi-
HOCTM OGpPTa HUXOBHX MUKDOMETapa NMpu pasHUM Harubuma pyp6una (un. 31.).

Cucremarcke rpewxe jum6Gose mopene Ha PemconpoBum KpyroBuma He mnpeBa-
aunase -+ 2" Ytuuaj 6u ce HUXOB MOrao jouml OCJabUTH MeperheM 3eHMTHOra pacTo-
jama y wect pa3nmuuuTux monoxkaja numba L (un 35.), jep je on ytBphen 3a ocy
nypOuna ca 6 3aBpTama, Koju 06pa3yjy mehy coG0OM NMpaBWIHM IIECTOYraoHMK (KOR
HajHOBMjuX PemnconoBux KpyroBa OH C€ MOXE NOMEpaTd M Ha TNpPOU3BOJbaH GpOj
crenenu). Anu ce Tako OOMYHO M HE NOCTyna, jep ce mpu ofpehuBary BpeMeHa U
IUMPYHE MECTa, KaKO0 CHCTeMaTCKe IpellKe NOfeNie, Tako M rpellKe, Koje npousiase
of mnoBujarba MypOMHA, MHOrO MPOCTHje MCK/bY4yjy CamuM MeTofama ofpehuBamwa, Kao
wro hemo To Bupetn y rnasama XI un XIL

-‘ 63. Yrunaj moBmjama AypOuHAa.

Kop mpaBsor nyp6uHa, 4MM je OH Y HEKOJMKO HAarHyT, cuna he Texe MoBHjaTH
o6a mweropa Kpaja HaHwke. Kajg 64 ce onTHYKM ueHTap O6GjeKTHBA CHYIUTaO TNpH
TOME 32 TOJMKO MCTO 3a KOJIMKO U LIEHTap Mpe)xe KoHuuha, oHfa Oy mpapal ONTHYKe
oce AypOuHa OCTaja0 MCTH, Kao fia MOBMjake U He NOCTOjU; MehyTuM, CTPOro roso-
pehiu, FO ce He MOXKe OYEKMBATM HM NPH NOTIYHO jelHAKOM CNOJbHEM HUBIJIEfy 06jeK-
THUBHE ¥ OKyJapHe mosioBuHe AypOuna. Kop mpesombeHor mak aypOuHA TO nomepare
ONTHYKE OCe, Koje 3aBuCHM oOff HarHyha fypOuHa, Mo)xe fla Oyje N0CTa BEJMKO, jep
culla TeKe Jiellyje yriaaBHOME Ha O0GjeKTMBHM Jie0 OypOMHA a TaKO MCTO M Ha NPU3MY.

Ipemke /\, Koje OTYA mNpOM3Ja3e Yy MEPEHMM 3EHMTHUM pacTojakbuMa z,
yoniwte roopehu, jocta ce go6po u3paxkapajy (opmysiom

A=g.sinz . . . . . . . . . . (5)

rle g O3HayaBa BeJUYWHY MAaKCHMaJHOT IIOBHjatba TNpPU XOPU3OHTAIHOM. MOJIOXKajy
AypOMHA; NOHeKaJ MaK OBaKaB M3pa3 3a /\ M3Ja3W HE[oBOJbaH Te je MOTpeGHO fa
My ce fomaje jouwr ¥ 4iaH f.cosz. McTo Tako ycimen fenoBama Texxe TpeGa fa mpo-
u3ahy u Heke fedopmauuje Ha CaMOME KpPYry, KOjUM Ce Mepe BEpPTHUKAaJHM YIJM; aju
Ce OHe 3ama)kajy CaMO Ha BeJIMKMM KPYroBMMa MHCTpPyMEHaTa, KOju ce ymoTpelibyjy
Ha onceppaTopujama. Taja ce rpeimka /\, Koja Npouaia3u Off YKYNHOr [eJioBama No-
BHMjatba M IypOMHA W Kpyra, HM3pa)kaBa jOlLI CJOKHUjOM NEPUORUUIKOM (QYHKUHUjOM,
KOja Cajip)XM 4/IaHOBE Ca CHHYCMMa M KOCMHYCHMa YJBOj€HMX M YTPOjeHHX JIyKOBa Zz,
na ce nomohy mux ofpehyjy CTaiHM KoeuUUMjeHTH Yy HUMa, WIM U3 MNOCMaTpamba
3Be3jla y BEWmMAa4KoMe JKUBUHOM XOPU3OHUTY, NPH 4YeMy MEPEHO 3eHUTHO pacTojarbe
u3na3u paBHo 180°—z, wim nak nomohy Tako 3BaHUX KoJMMamopa, Tj. Tnomohy
gBa mnomokHa aypOMHA, KOju ce CTaB/bajy ca o6e CTpaHe HMHCTPYMEHTa KOju Ce HC-
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NUTyje TaKo, Aa UM Ce ONTUYKEe OCe MOTMYHO MOKJIanajy. Y TOM Ciy4ajy, ¥3 BH3H-
pama fypOMHOM MHCTPYMEHTa Ha XOpM30HTalHe KOHYMke jegHOra M Jpyrora KOJu-
maTopa Tpeba fa ce fobujy 3eHWTHa pacTojama, Koja ce pasaukyjy mehy coGom
paBHo 3a 180°. OBa ce fmpyra MeTofga MOe IOHeKaj HocTa R0OpPO fa NPHUMEHH Ha
NPEHOCHM MHCTPYMEHT 3a ofpenly KoeduumjeHTa g y uspasy (5.).

64. TeomonuTn M yHHBepCaJIHH HHCTPYMEHTH.

[IpeHOCHUM MHCTPYMEHT, KOjU je HamelmeH 3a TayHa Mepela XOPM30HTaJHHUX
yrioBa uamehy He6eCHMX Tesna WM u3Mehy pasHUX 3eMHUX NpeAMeTa, 30By Ce mIeo-
gosmmu. CTBapHU CAaCTaBHU HETOBU JIEJIOBH Cy OBU: KOOpO MOAEJbeHH XOPU3OHTAIHU
Kpyr, NMOCTaB/beH Ha TPOHOLULY Ca TPYU 3aBPTHA U alNXUAAJHU KPYr Ca HUHUjyCHMA MU
MHKpPOCKONUMa, 3a O4uTaBame JuMOa, Koju ce oKkpehe OKO BepTUKalHe oOCe 3ajefiHOo
ca mpaBUM WM NpelioOM/bEHUM AypOMHOM, 3a BU3Wpame Ha MpefMeTe KOju Ce MocMa-
Tpajy, u ca jaxakom nmGenoMm, 3a oppehuBame Haru6a XOpU3OHTalHe, OOpPTHE oOcCe
pypOuHa, CIMYHE OHOj HAa MACa)KHOM MHCTPYMEHTy. TpOHOKal, KOju Ha ce6u JpKH
M6, cHabfeBeH je — Ma fla He M YBeK — TaKO 3BaHUM KOHUWIPOJHUM JAYPOUHOM
pagu KOHTpOJMCama HENOMHYHOCTH NOJOXKaja Jumba Npu BU3Upary IJIaBHUM Ayp-
OMHOM Ha pasHe mpeameTe. AJIM, akO Ce Ha TOpHEM, aJXUAAJMHOM [elly TeOA0JUTa
HaJa3¥ joll M BEPTUKAJHU JUMO ca anxujagoM ¥ HEHOM JIMOeoM, 3a TAYHO Mepeme
3€HUTHUX pacTojama, OHJAa TaKaB TEONOJUT J00MBAa HA3UB YHMBEPCAJIHOZ WHCTIPY-
MeHmIa WU anmasumynia (3a Meperme M BHCUHA U a3uMyTa).

Kop BeIMKMX YHUBEpCATHUX MHCTPYMEHATa IJIaBHU (rOpHbU) je AYPOUH HaMelUTeH
YBEK Ha XOPHM30HTaJHO] OCH LEHTPAJHO Na je NMOHeKaj NpaB a NMOHEKaj NpeOMJbeH;
KOl MaJMX NaKk MHCTPyMeHaTa npaB ce AypOMH HamewuTa ¢ 6OKa Ha jeHOM Kpajy
XOpM3OHTaJIHE OCe, pafiu 3rOfiHHjer nocMaTpama HeGeCHUX Teja. 3a OUYMTaBake XOpU-
30HTAJIHUX W BEPTUKAJHUX KPYroBa HOBHMjU Cy MHCTPYMEHTH, YaK U MajuX AUMEH3Hja,
CHaOJleBeHM MHUKPOCKONHKMa, ajid MMaK joul He u3jase u3 ynorpebe M OHY, HA KOjUMa
ce yutama Bpule nomoky HoHmjyca. Kontponunu nyp6uH, nomohy Kojera je mnoTmyHO
ocHUrypaHa Ta4yHOCT Mepera XOPU3OHTAJIHUX YrjoBa 4YaK W NPH HECOJUAHO] OCHOBH
Ha KOjOj ce CTaB/ba MHCTPYMEHT, YMHM HEONXOJHM CaCTaBHM €0 TEO[O0JMTa ¥ YHH-
BepCaJlHUX MHCTPYMEHaTa, Koje ynoTpebsbyjy pyCKd aCTPOHOMU U TeofieTe; y APYTUM
NaK 3eM/baMa MNOCMaTpa4yd ce 3ajoBOJbaBajy M 6e3 mera, NpeTNocTaBibajyhu, Aa
TIOCTaB/bajy MHCTPYMEHT, CIMYHO NMAaCa)KHOME, Ha KaMeHM WJIM BPJIO COJMJHM JAPBEHH
cTy6 u padyHajyhu fla je Tajga KOHTPOJHH AypOUH H3JIMILAH.

Yocrtanom cymTuHa ce CTBapu NMpU Mepelwy YrjoBa He Mewa 3060r OBHX WM
OHHMX fJieTa/ba Y KOHCTPYKLMjU HMHCTpyMeHaTa; 36or Tora hemo ce y pabeM u3naramwy
3aJl0BOJbUTH ONMKMCOM CaMO jefHOra Off MaJuX YHHBepCaJHUX UHCTPyME€HaTa Ca BepHM-
jepuma, 3a oOuMTaBame KpyroBa, W jegHora Beher, Koju je cHaOfeBeH pagu TOra
ca MHKPOCKONKMA.

65. Mamm YHEBepCAJIHH HHCTPYMEHT.

Cnuxa 85. aje ounrnegHy npejcraBy O CHOJbibeM OOJMKY MajOr yHMBEpPCAJIHOT
UHCTPYMEHTA, Koju je uspahuao OuBIIM MexaHM4ap MyJIKOBCKe orncepsaropuje bpayep
M Koju je jowr u cajga pocta y ymorpe6u y Pycuju; Ha ciuuyu nak 86. mpefcTaB/beH
je y mpeceKy NOWHU HeEroB €0, Aa G Ce jacHuje MOKa3aja yHyTpalliba KOHCTpYKLHja
pasHuxX J[iesoBa.
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Op Tponomma TT, koju croju Ha Tpu 3aspTwa H, II' n H”, yamwre ce me-
cunrany wamappuynn tynay FF, koju wa ce6u pApu Aynim W M3HYTpa IIyNJbH
takohe Mecunrand umnunpap EDDE ca uBp-

CTO Ca I1bUME CTOjeHUM XOPU3OHTAJIHUM JIMM-

& 6om BB. [lowm peo cnosprera LUIMHAPA

@ & EE o6yxsaken je mpcreHom K ca 3aBpTmeM
grr—rrib 3a cnajame [ u ca monyrom R, koja ce
) ) 0 mpy)ka y npaBly Kpaja jefHe Hore TPOHOILLA,
1 \ ocnawajyku ce Ha Iy C jeHe CTpaHe Mu-

¢ M  KpPOMETapHHM 3aBpTHEM Mm a C Jpyre ompy-

roM, Koja fJenyje Ha CympoT TOMe 3aBPTibY;
na cpegunn nak wunuHapa EE oxpehe ce' ues
G i1, xoja ce cmaja ca wuMe 3aBPTHEM P H Koja

: ApKu ocy [ KoHTponHora fyp6una PP’. Ha Taj
" B HauMH, Kaj ce OocCJoGogu 3aBpTawk [ mnpcTeHa

u H K, num6 ce Moxke CINOOGOJHO OKpeTaTH Te Ce

M TNOYETaK HEroBe IOfese MOXe MNOCTaBUTH
y JKe/beHd MOJIOXKaj Npema NpeAMETHMA KOju
: ce moCMaTpajy; Kaja je MaK CTerHYyT M Taj
. 8% 3aBpTalk W 3aBPTal P KOHTposiHOra AypouHa,

N

ke ce M HajMama MOpOMEHA Y TOJOXKajy JuMOba (s6or
HECOJIMIHOCTH OCHOBE Ha KOjOj je HMHCTPYMEHT NMOCTaBJbEH)
3anma3uTd Ha NPOMEHHM TpaBLa KOHTPOJHOra nypOuHa; 360r
Tora aKo Ce MUMe IIOHOBA HaBM3Mpa HAa HCTYy HENOMHU4HY
~ Genery nomohy MHKDOMETAapHOr 3aBpTia m, TO he 6umb
nohu MOHOBa Yy CBOj NMPBOOMTHH TOJIOXKA]. G je KOHTpaéa-:
MaHc KouTponHome AypGuHy a h 3aBpTam, Kojum ce Taj
Cr. 86. nyp6uH (puKCHpa MO BUCUHM.
Lymbusa je ynyrpauwber Tyaua DD Ha ropwmem u JOHEM ey KOHM'YHA My
by ynasu yenuusa oca ( ropmera fea WHCTPYMEHTA Ca alXHJAJHMM Kpyrom AA u
ca Hocaunma O u Q' 3a rnasuu aypGun NN'. 3a cmamewe NpUTHCKA M Tpewa 0Ce G
0 AyBapoBe Ty/La, OHA Ce O03A0 OC/Nawba Ha Ompyry y; raja mak z, Koja je Ha
1y 3aBpHyTa, HE AONYIUTA fia Ce Ta 0Ca W3WUrHE HaBHLUE. XOpU3OHTANHU j€ Kpyr
BB (oxo 15 cM. y mpedHuKy) MOAE/bEH Off 10" o 10" a O4MTaBaIbA ce Bpule C Tay-
Howhy fo 10”7 momoky ABa JMaMETPAHO CYNpOTHA BEpHU|Epa, KOjU Ce Halase Ha
anxupagHom Kpyry AA. Anxupajuu ce Kpyr cmaja ca nuMO0OM KIbELITaMa Ca 3aBPTHEM
3a cnajame ¢ ¥ MUKDOMETApHMM 3aBPTHEM I, yMja je KOHCTpyKuuja M ymorpeba
6una nerabHO oGjammena y w1 28. (. 50.).
I'naBru je gypGun NN’ Koj TOr MHCTPYMEHTA Npae H yTBphen je ca cTpaHe
Ha Kpajy 4eiluvHe XOHU3OHTaIHE oCe 00’, xoja nexu ca CBOjUM 4emoBUMa y ype3uma
nocaya () u (. OGjexTus je pyp6uHa Of 2.5 cM. y NpPEYHMKY Ca HE3HATHUM yBE/IH-
yarem W — oxo 20 myTa. Mpexa ce Komuuha cacToju OOMYHO M3 jefHoOr mapa BpJo
6mackux (sa pactojay of 30" po 507) BepTHKAIHMX KoHynha ¥ MCTO TaKBoOra napa

Q“\-,—,‘_WQ' KOjUM je HAaBM3MPAHO HAa KaKBy CTaJHy Genery, OHja
3 i .
7

REEEUEEEN
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XOPU3OHTANHNX, ia OU Ce, KaKko MPU Mepewy XOPU3OHTAJIHMX YIJIOBA, TaKO W 3e-
HUTHUX pacTojarba, OCMaTpaHu NpeAMeT YBOAMO y cpefuHy uamehy pnBa Konumha.
Anu ce moOHeKaj Mopej OBMX HaMmellTa jOLU M HEKOJMKO MapaneNHux KoHumha, 3a mo-
cmaTpame HeGecHUX Tena, Koja ce 6p3o Kpehy.

Ha ppyrom je xpajy xopusoHTanHe oce yTBpheH anxufiafHu Kpyr ca 4eTUpH
BepHujepa M, M, M” u M”, roju ce kpehy no ynyTpammem oGopy HemokpeTHora
BepTHKaaHOr Kpyra LL, koju je yuepwhen 3a Hocau () u cHabpeBeH sumGenom bb,
KOja MMa MCTy YyJOry NMpH Mepelkhy 3€HUTHUX pacTojama, Kao W Jmbena ( Ha Bpa-
TNy ca Mukpockomuma PemconpoBor Beptukansor kpyra. OBaj kpyr LL, koju je cBera
10 cm. y npeunuky, nope/ben je Taxkohe og 10" po 10. Ilo Bucunm ce pyp6mn NN’
¢uKcupa CrnojHMM 3aBpTHEM f, MOCJe yera Ce MOXKe MOJaKO W PAaBHOMEPHO fa mo-
Kpehke MuxpomerapHuM 3aBpTieM u. Hajsap, 3a TayHo oppehuBarme Haru6a XOpu3OH-
tanHe oce 00', npu asumyranHuM nocmarpawmuma HEOGECHMX Tena, Cayxu jaxahka

yubena aa, KOja yBeK MOXKe J1a CTOjU Ha OCH, jep He CMeTa KpeTawy AypOuHa
N0 BHCHHH.

66. YHMBepca/lHM MHCTPYMEHT Ca MHKPOCKONHMMA.

Kao o6pa3al BeIMKOr YHMBEPCAJIHOT MHCTPYMEHTA, 32 Ta4YHO MEpPEHhe XOpH-
30HTAJIHUX YIJIOBA U 3EHUTHUX PACcTOjatba, MOYKE HaM NMOCY)KUTH MHCTPYMEHT €HIJIECKUX
mexanuyapa Tpaytona m Cumca, koju je uspaken 3a IlynxoBcky OmncepBaTopujy.
CBM moOjefiMHN H-ErOBM [€JIOBM O3Ha4Y€HM Cy Ha NMPUIOKEHOM upTexy (ci. 87.) uctum
CJIOBMMa, Ka0 M OHM Ha MaJloOMe YHHBEPCAJHOM MHCTPYMeHTy, Ha ci. 85. na je ctora
HenoTpe6GaH M noce6Hu omuc. CTBapHe Cy naK pasiuKe y HeroBOj KOHCTPYKUHUjU OBE:

TnaBun pyp6un NN’ ca oGjextuBoM of 4.5 cM.

y TNpeuHuKy, Koju fonymra yBeanyawe W — 60, yTBpheH L
je Ha xopusoHranHoj ocu 00’ ueHTpanHo u naxko ce 4
npesphe y nexxumTuma Hocasa Q u (', xao u kog M (O {1 0
TacaXHOr MHCTpymeHTa. Ha Hauem uptexxy Huje npep- <
cTaB/beHa camo jaxaka cmpaBa ca JmbGenom aa 3a o) ‘
Husenawe oce 00, Hamewrajyhu je ca mweHum py- Ll N
ra4ykiM HOXKMIAMa Ha 4enoBMMa Te Oce. % ’

Beptuxanuu kpyr LL (oxo 30 cM. y npeuHuky), " : N -
Koju je yrBpheH 3a ocy pyp6una kao u Pencosnjpos 9 z
Kpyr, mofiesbeH je ox 5’ mo 5 um oumraBa ce momohy @ p i P’
aBa HenommyHa Mukpockona M u M’, yuepuikena Ha e '€ o
KpajeBuMa BpaTuia ca jubenom b; [Ba mak MHKpOCKona T T
A u A, xoju cy yrBhenn Ha Hocauuma () u (), cayxe
3a O4uTaBawme XOpu3oHTanHora Kpyra BB, kou je Ta- Cn. 81.
Kohe nopemen op 5 mo 5. BpepHocT jegHora o6pTa MMKpOMETapa Ha MHUKpPOCKONUMA
npubawKHO je paBHa 1/, BpegHOCT jegHora fenuha HUXOBUX Ao6owia paBHa je 17 a
cpefmwa rpelika CTap/balba NMOKPETHUX KOHYMha Ha UpTULY JuM6a, — Kaxko XOpu-
30HTAJIHOT, TAaKO W BEPTHUKAJHOr, — paBHO je oko -+ 0°5. 3a mnocmarpame 3Be3fe

Ca He3HaTHHM 3E€HUTHUM pacTojarkbuMa, OOMYHM Ce OKyJap 3aMelbyje NpeoMIbEHOM
OKYJIapDHOM L€BH.
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67. TaumocT mocmarpama.

CBe WITO je pEYeHO O Mepely 3EHATHAX pacTojama nomohky Penconposor
BEPTMKAIHOT Kpyra ¥ O YTHUAjy pasiM4MTMX HHCTPYMEHTaJHMX rpeilaka Ha Ta Me-
pema, BpefM MOAjEAHAKO M 33 CIMYHA Mepewa, Koja Ce BpLIE Ma KaKBUM YHHBED-
canuum unctpymentom. Camo ke caysajne rpewwe E, Tux Mmepera 3aBUCATH yriaB-
HOME Off onTuyKe Mok AypOuHA M TAa4HOCTH OYMTaBalba BEPTUKAJHOra Kpyra, NMOLITO
nmbena Koy Tora n1uM6a Mopa OMTH TONMKO OCET/bWBA, Ad Ce YTHIA] HETA4HOCTH
HhEHOra OYUTaBara, jelBa MOXKE OCETHUTH.

Taxko Hampumep, Koj uHCTpymenta Tpayrona m Cumca BpPEFHOCT E, Tpe6a

‘na 6yge, — MNa TaKo W -M3Ja3d, — HELITO Maiba Hero KOj PencongoBor BepTH-

kamHor kpyra (4i 60.). Kop omucaHor mak manora yHHUBEpPCAJHOr HMHCTPyMEHTa Ca
ypenuyawem ayp6usa W —20 (un. 65.), — ca nmpeTnocTaBKOM, Aa Ceé CBAKU O] 4
BepHUjepa BepTUKAJHOra Kpyra O4uTaBa Ca Cpe/lbOM IDEIIKOM + 7'5, — pmobusa ce
3a cpefwy rpewxy E, Busupama Ha NpPEMET, Kako Npu MONOXKajy Kpyra L Taxo u
R (u4n. 60.), npu Haj6o/buM noropaGaMa OBaKBa BPERHOCT

E,— l/ (32%)2 + T 4 0.

Mpu6mmkao ke Taksa ucra 6uTH u cpefma rpemka K, adumyTanHora nocma-
tpawa (L uiu R) ca TuM MHCTpyMEHTOM; 8aTO LUTO je HEroB asuMyTalHW KpYyr Behux
NMMEH3Mja, T€ M aKO Ce OYMTaBa camo rnomohy JiBa BEpHUMOpA, UMAK je TA4HOCT OIUTA-
Bamhba Ha CBaKoMe off iux Beha m m3nocu oxo -+ 5°0. Ha Taj he HauuH usahku 3a

bera NpubIMKHO:
a:l/(1'.'5)2+@'.2°_)"’—_— +38.

Bnarojapehu HajBuiie oyMTaBawy KpyroBa nomohy MHMKPOCKONA, KOJI MHCTPYMEHTA
Tpaytona u Cumca, kaxo E, Taxo u E, usnase csera 405 po +0°8, wro 3asucu
O/l KaKBOhe JIMKOBA IIOCMATPaHUX NpeAMeTa. ~

Jla pacMOTpMMO caji Kakse he pasHe yTulaje Ha npodYUTaHE a3UMyTajlHe NpaBue
NOKa3aTH pasHe CTaJlHe pelliKe YHMBEPCaJHOra MHCTPYMEHTa: ;
1.) .Haru6 XOpHM3OHTalHe oOCe, 2.)HEjefHAKOCT M HEMPABWJIHOCTH HHEHUX 'EeroBa,

3.) KO/IMMAlMOHAa TpelKa AypOuHa, 4.) eKCHeHTPUYHM MOJIOXKaj Heros 5.) Haru6
num6a u 6.) cucreMaTCKe TpeLlKe Herose MOJEIe. :

68, Yi-nnai Haruba XOpHM3OHTA/IHEe OCe.

Axko je 06pTHa oca JypOMHOBA HarHyTa IpeMa XOPU3OHTY MO YTJoM b, oHja
ke nepreHuKyIapHa Ha Kby ONTHYKa 0ca AyPGMHOBA OMMCHBATH HA HEGECHO]
ctpepu Benuru Kpyr ASB (ci1. 88) koju npecena Xopu30OHT MECTa LOCMATpamba
y Taukama A u B u koju je marnyr npema BepTukamy AZB mnop yriom
X SALZ = b; uCTHHWTH MaK BepTHKaJd MOCMAaTpaHora mnpeamera S jecTe
A’SZ. Ycnep Tora he mpouMTame Ha XOPM3OHTAJHOM KpPYTy WHCTPYMEHTA
usaku morpemno 3a yrao << A’ZA = A\ A, koju ke ce, 36or Mane BeJudU-
He b, pMoGUTH OBaKo:
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. sinSA cosz
AAb—~b.-E'-S—Z——b.sin:—-b.COth « @ & w (6.)
Ca NpeTnoCTaBKOM, Ja nmocMarpa4 BpUIM YUTAHE Hﬂ6eﬂe, = KOja OHPQBYje Ha-

ru6 b, — OKpPeHyT yBeK JIMLEM Ka mocMaTpaHOMe NpEAMETY, Ta ce nonpaska /\A, Tpeb6a
1a ofy3uMa Off Mpo4yMTama A Ha XOPMBOHTAJHOME KpYIy, jep HAaTMHCHU NOfeNe Hherose
pacTy yBeK y CTpaHy Koja je TNOKasaHa CTpeJuLOM Ha ci. 88. 3a 3eMHe NpefMeTe,
KOX Kojux je z 6mmu3y oxo 90° Ta ce nompaBKa 0GMYHO NpeHeOperaBa; Npu MocMaTpatby
nak HeGecHMX Tela, OHa MOpa. OUTH BpPJO 3HATHA Ma je cTora NoTpeGHO BPJIO TAvHO
oxgpebusatu Haru6 b.

ITog Haru6om b oBpe Tpe6Ga mofpasymeBaTH MOKa3ame JUGENINHO, NONPAB/LEHO
3a MECTO HeHe Hyje M joIl 3a HejaJHaKOCT 4emoBa Oce, akO OHa noctoju (uia. 26.)
Ta HejegHaKoCT 4enoBa (Kao M OACTyMName NMpeceKa 4enoBa Off NPABUJIHOI KPYXKHOT
o6nuKa) MO)Ke OMTH MCHUTaHA KOJ| HEKOjUX YHMBEPCAJHMX WHCTPyMeHaTa (HOp. KOR
nHcTpyMenTa TpayroHa u Cumca) MCTO OHaKO Kao M KOJ MNaca)XHOT HHCTPYMEHTa,
NPEBPTAEM XOPU3OHTAJHE OCE Yy HEHUM JIOKUIUTUMA; ald y TOMe OOMYHO Hema
noTpebe, MOLITO NMpPM TMOCMaTpalbiMMa KakBora He6ecHor Tesna S y 06a CympoTHa Io-
noxaja (R u L) mHCcTpyMeHTa, HejeHaKOCT 4emoBa yTU4E, OYEBUAHO, Ca CYNPOTHUM
3HaUMMa T€ Ce CaMO CO60M WCK/by4Yyje Y CpelmbeM pe3yATaTy N0CMaTparba.

69. VTunaj xomamanuoHe rpemke ¥ eKCHeHTPUYHOT IOJ0Kaja AypOmHA.

Kag mocToju KoiumanmoHa rpelika ¢, OHJa ONTMYKA oca AypOuHa omucyje
Ha HeOecHOj ctepu mamu xpyr aSb (cn. 89.), koju je mapanenan ca BepTHKaJIOM
nHcTpymenta AZB; 36or Tora uctuHuTOME BepTHKaNy A’SZ mocmaTpaHora HeGecHOr
Tena S Tpe6a fa OAroBapa asWMyTaJHO NPOYMTame, KOje Ce pasjuKyje of CTBapHOra
MpouNTaba XOPU3OHTAJHOT Kpyra 3a BemmumHy yria << A’IA — A\A,,

NpeTXofHO oOpHe ropwm feo umHCTpymeHTa 3a 180°, TO he Konmma-
UMOHA TpeliKa ¢ YTULATH Ca CYNpPOTHUM 3HaKoM Te he ce y cpepmwem :
pesynTaTy u3 00a NOCMaTpatba MOTNYHO UCK/bYYUTH (CA MPETHOCTABKOM 4%
la Ce 3eHUTHO pacTojalbe z He MeHa).

3a 3eMHe MaK mnpeaMeTe, Kaja ce z Maao pasaukyje op 90°
rpemika AA, mocraje paBHa - ¢; 86or Tora, ako o3Hauumo ca R u L npounrame
XOpM30OHTAJIHOra Kpyra Npd BU3Wpamy AypOMHOM Ha TaKaB NpefMeT y o0a mososkaja
MHCTPYMEHTa, oHAa he ce pobuTH

KOjU Ce M3paKaBa, U3 NpPaBOYrJOr Tpoyria ZSp, oBaKko A"“ LN
Sp c AL
— — = — ¢ ® m W W ‘ $3-lp}
AA. sin SZ sinz (7) °*§ p;
N i
Anu axko ce M3BpIIM M JPYro NOCMaTpame MnpeamMera S, MOIITO Ce Zi
i

Cn. 89.

R— (L + 180°)
[ 2

Y cnydajy mak eKCUEHTPMYHOI MOJIO)Kaja RypOuHa, Tj. Kaj je OH HA HEKOM pacTojarby

-l op BepTuKanHe oce MHCTpyMeHTa (KOX Beh onmucaHOr Majior MHMBEPCAJIHOr MHCTpY-

menTa [ = 15°"), npounutame ke ce R, — npu monoxajy pypOuna c gecHe crpaHe, —

-CMalbUTH 32 BEJIUYUHY Major yria W.lnl,,-rne d 03HauaBa pacTojare 0 NOCMaTPaHOr
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npegmeTa, a mpoyutawe L, — mpu nosaoxkajy aypOuHa c jeBe crpaHe, — 3a TOJMKO
ke ce ucto nosehaty; mpeMa TOME KOJMMalMOHA Ce rpeliKa y TOM cay4ajy Tpeba

a onpehkyje u3 uspasa:
na oppehyj p B iR ;

> s r A ()

C==

70. Yrunaj porpeimaka asmMyTaJIHOTAa Kpyra

Kapa ce BepTHKanHa OCa YHMBEPCAJHOI MHCTPYMEHTa [oTepa AOBOJBHO Ta4yHO
y BEepTUKAIHU MOJOKaj, nomohy muGese Koja je 3a TO Ha HWEMy yAelleHa U MOMOhy
sasprawa TpoHomua H, H u 11", onpa he nepnenpukyJapHM Ha by XOPHU3OHTAIHU
Kpyr 3ayseTu cam no ce6M noTpeGaH XOPUBOHTAJHM MAajOXaj; aqd axko OH, 360r
KOHCTPYKTHBHOI HECABPIIEHCTBA MHCTYMEHTa, U HeGM GMO MOTNYHO MeEpNeHJUKyIapaH
Ha BepTHKamHy ocy, 36or Tora OM mnpousaiwie NpPH MEPewmy XOPUBOHTAIHHUX
YrJI0Ba TaKBe MCTO HULUTABHE IPELIKE, KA0 M y 3eHUTHUM pacTojalbMMa ycJen Haruba o.
BEepTUKAIHOra Kpyra [41. 62. (4)].

[naBHu Ce y3pOK HETAYHOCTM XOPU3OHTANHUX YIJOBa, MEPEHMX TEONOJUTOM
WY YHUBEPCAJHMM MHCTPYMEHTOM, KpHMj€ YBEK Yy CHCTEMaTCKUM Trpellkama JumGoBe

nojiesie; ajM MOLITO HUXOBO HMCIUTHUBAWE HUje YBEK JIaKO H3BPIUMTU, TO CE€ HUXOB
yTuaj ocnabspyje yBeK Ha Taj Ha4yMH, IUTO C€ jeflaH W MCTH Yrao0 MEpU HEKOJMKO
NyTa Ha pasHUM JeoBuMa JuMba, wro ce Bpum wm no Cmpyse-0Boj Memmoan
(méthode de la réiteration) unu no pememnynonoj memozsn (méthode de la répétition),
no upeju Hemukora actponoma XVIII Bexa Ta6uaca Majepa.

CmpyseoBom ce MemoZoM XOPU3OHTAIHM yrao o, udMely ma xakea fiBa npep-
meta A u B, mepu ca Hexonuko pa3pfena, nomepajyku n1um6 nomoky 3aBpTeBa m u [
(cn. 85. u 87.) Taxo, fa NpouUTabA HA HEMY, DY BU3UPAILY AYPOUHOM HA JIEBU NPEMET
A, Gyny y s pasHux cykuecuBHUX pasjena: 0,9,2g, .... (s-1)g, rge je c:% (B. un. 35.).
[TornyHu ce max pasfeo, Mp¥ CBAKOM O TUX NOJOKaja 1uM6a, CacTOjU U3 BU3MPama
nypOuxom Ha mnpegmere A M B npu o6a cynpotHa nonokaja R u L ropmera pena
MHCTpyMeHTa npu 4emy he ce mpouutamwa jumbéa jfoGuBatu y osakom peny: R, R, a
3atuM L,, L, wim nmak L, L, a 3atum R, R, Tako ma ce y cpeamem no6uBa:

A:Ra+(L421180), B:Rb+(Lbzil80) u o —B—A.

Bpoj pasgena s 6GuBa BpJIO DPasiMYMUT, IUTO B3aBUCH O Ta4yHOCTH IIOfieJie
numM6a ¥ Off TAa4YHOCTH, KOja Ce jKelM fa MOCTUrHE y NeUHUTUBHOM U3BOAY yIja o.
TMonekan ce yauma s— 12, nomunamem um6a 3a 15° noHekaj ce mak OrpaHu4a-
Bajy M Ca TpM WIM Ca fiBa pasjiena, nmomuuameMm aum6a 3a 60° mmm 90°. [lo kora
ce CTymmba npud Tome TpeGa fa ocnabu yTUUA] CHCTEMATCKUX Tpellaka MOfele,
objawrbeno je Beh y un 35.; yTulaj mak ciydajHuX rpeliaka Mepema (BU3upamwa Ayp-
6MHOM Ha NpegMeT, YuTamwa JuMba, CIy4ajHUX Tpelliaka Heroe nojene M fAp.) ocnab-
Jbyje ce y CpelmbeM pe3yaTaTy u3 S pasfesa NpPOMOPLUOHAIHO |s.

Kana je motpe6Ho ga ce uamepe yrnu uamehy muoro npepmerta: A, B, (,....,
KOju ce BHfle ca TayKe MNOCMaTpama, Kao IUTO je TO Ciayyaj PU reofeTCKUM Mepe-
BbuUMa (TpuaHryjauujama), OHAa Ce y CBaKOM noCeGHOM pasjeny BU3Wpa AypOUMHOM

jemHo 3a pmpyrum Ha A, B, (,..... a npu cynpoTHOM mONOKajy MHCTPYMEHTa —

s, TSR

y obpatHom pefy, Tj. Ha ....(C, B, A. Taga ce u3 mpountamd mumba: R, R, R, ....
u....L, L, L, nobuBajy y cpegmem, — Kao W MaaoyaC, — WCTHHHTA MNpPOYUTAaIbA
A, B, C,.... mpaBaya Ha cBe mnpeaMeTe; M3 TUX NaK NpaBala M3BOJE Ce U Tpa-
swenn yrau: (B—A), (C—A), (C—B) u oct. Ilpumep TaxBEX Meperma ca OLEHOM HH-
xoBe TayHOCTH HaBefeH je y rznaeu Il namera ,Kypca Buue INeopesuje.
Penemunynonom mnax memroZom He Mepe Ce NpaBLUy¥ Ha CBe IpeAMETe jefHO
3a npyruM, Beh ce mepu yrao o usmehy cBaka fBa npegmera A u B moce6uue u TO
Ha OoBaj HauuH: HaBu3upa ce AypOMHOM NpBO Ha JIeBM NpeAMeT A a 3aTUM Ha JIeCHH
B, npu yemy Hexa Gymy npouutama Ha dumby R, w R,; satum ce, — ocTtaBmajyhu
nypOuH y 4BpCTOj Be3d ca JuMOOM, — OOpTOM OBOra yjeBOo, IOHOBA HaBU3Upa
Ha JieBM npegMeT A momohy MMKpOMETapHOr 3aBpTHa M, TaKO fa Ce NpU TOME He
npoMeHu mocieawe npouutame R,. Kapa ce, nocne Tora, HaBuaupa RypOMHOM Ha
npeameT B, mOKpeToM camo ropmer, anaxXufgafHOr [ejia MHCTPyMeHTa W nomohy me-
roBOra MHKDOMETapHOI 3aBpTHa (¢, — IpH 4eMy ce fo6uje Beh HOBO NMPOYMTaHE
R,, — oHma ce nypOuHOM HaBu3upa omeT Ha A, anu noxkpeToM JuM6a, u nomohy
HeroBora MUKpOMETAapHOr 3aBpTwa m; M T. . Ha Taj Haumn Tpe6a pma wusahe:
(R,—Ry) =0, (R;—Ry)=2a, (R,—R))=3« u T. 5. Taro pa ke ce us n uasp-
LIEHUX peneTuLyja ROOUTH
R, —R,

n

oL ==

Ilpema ToMe he HAa Ta4HOCT Tora W3BOJA YTUUATH CaMO N-TH [€0 MOrpellaKa, TpBOT
U TOCJefmer NpoYnuTawa M N-TH [ieo pasnuxe rpemaxa mopene R, u R,; mHTepBanna
ce mak npouutama R,, R,,..... R,_, Mory u fa He Bpule, paju f0GMTKAa y BPEMEHY.
IllTo ce Tuye yTuuaja KonuMauUMOHE TpelIKe, €KCUEeHTPUYHOCTU JypOMHa, HejegHa-
KOCTH 4YenoBa M fp., TO 3a eJMMUHUCAkbA HUXOBA TpeGa U3BPLIMTH CJMYAH HU3 N
TaKBUX MCTHX peMneTHLHMja NMPHU CyNPOTHOM IOJIOXKajy HMHCTPYMEHTA.

Jacno je opatne, ma npu phamoj mopenum num6a, Koju je 3a ouMTaBawe CHal-
IEB€H BEPHMjEPUMA a HE MUKPOCKOMNUMA, OBa pemelInynoHa MeToja faje Gome pe-
aysarare off npefuayhe ca Buule paspena. KOHTponHM AypOUH npu TOME CJIY)KU Camo
3a KOHTPOJIMCalbe HENMOMUYHOCTH JMMOa NpH NpemellTamy ropwera aypOuHa ca jeq-
Hora npefimMeTa Ha fApyrd; amu O6M OH Morao OuUTHM yfellleH M 32 BU3Mpame Ha Te
MCTe IpeaMeTe y Im/by yOp3ama MNOCMaTpama, Kao IITO je TO M OWIo Kojy mnpe-
bammux MHCTpyMeHaTa BpJIO pasjuyMTe KOHCTPYKUHje, Kao wTo cy 6wm: Boppos
pememnynonn xpyz, Pajxen6axoB pememuynonn ureojosmm, EpTnoB acmpo-
Homckn mreojosmmr v fp. Unak cy OHM mnocTeneHo u3auumm u3 ynotpebe OfoHAa
onkan je B. CTpyBe jacHO OTKpHO y3pOKe 3HAaTHMX CTAJHMX TpellaKa, Koje Cy ce
flelllaBaje NMpU MEpewy YrioBa ycClie[ CaMeé KOHCTPyKUMje TMX MHCTpPyMeHaTa; ca
ycaBpllaBamheM [aK Ta4HOCTU MOJesNe KPyropa Caja je U cama peneTHIUOHA METOAA
usrybuna cBoj npehaiumu 3Ha4aj Te ce BPJIO PETKO M YnoTpeGibyje

71. Yoorpe6a xoHTpONMHOr AypOmHA.

TaunocT mepera xopuaonTannux yriosa CTpyBeoBOM METONOM (ca BHLLE pa3jeia)

BPJI0O MHOTO B3aBHCHM Off TOra, KaKo ce IpH TUM MepemHuMa YnoTpe6ibyje KOHTPOJIHH

nyp6un. Haj6ome je paam Tora mocTaBMTM Ha KaKBOM HEMOMHUYHOM NPEAMETY, Heja-
17%
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nexo (80-100 m) op mHCTpymeHTa HapouuTy Oesiery, Koja ce CaCTOju HIp.

U3 L[pHe BepTUKajIHe 6pa3fie TaKBe IUMPUHE, id CE HEH JIMK jelBa TEK MOXe

na yByde uamehy nBa BepTHKanHa KOHLA KOHTPOJHOra AypOMHA, Kao LITO je

To nokadaHo Ha ci. 90 Taga he Bu3Mpame KOHTPOJHUM AYpOUHOM OUTH

HeCpaBWeHO TayHuje Off BUBWpama TIJIaBHUM JAYpPOMHOM Ha BpJIO yha/beHe

npeameTe, He riefehu Ha TO LITO Cy HeroBe AuUMeH3Wje 3HATHO Beke off

Cn. 9. KOHTpoOJHOra; 36or Tora he nosehame cpeawe cnydajue rpewke E, (w1 67.),

36or Koperupama mojo)kaja naumba nomoky KOHTPOJHOTr JAypOHMHA, GUTH TOTMIYHO
HULLUTABHO.

Kaj ce uHCTpyMeHT cTaB/ba He Ha KaMeHH CTy6 Beh Ha HEOBOJbHO CTaGUIIHY
OCHOBY, Ka0 HMp. MPOCTM TPOHOXKHK CTaTHB, OHJAa je HEONMXOAHO mNOTpe6GHO, fAa Ce,
NpY CBAaKOM BHU3Upamy IJaBHUM AypOMHOM Ha OBaj MM OHAj MOCMATpaHU MpENMET,
KOHTpOJIMLIE MOJIoXaj Genere KOHTPOJHHAM AYypOMHOM; NOLUTO je MaK jefHOME MOoCMa-
Tpayy TO HeMOryhHO BpIUMTH j€AHOBPEMEHO, TO je MOTpeGHO, fla Ce KOJ KOHTPOJHOT
nyp6uHa Hanasu Apyr¥ nocmatpay, Koju he muxpomerpom m (ca. 85. u 87.) koperupaTu
MoJIoXKaj MuM6a U TO Y MOMEHTY, Kaja TpBM MOCMAaTpady BHU3HMpA TJIaBHUM JypOHUHOM.

Yak u oHJa Kaja ce MHCTPYMEHT Ha/la3d Ha KaMeHOM CTyOy WM U JPBEHOM,
KOju je MyOOKO ¥ YBPCTO YKOMAaH y 3EM/bY, HE MOXKE Ce CMAaTpPaTHUTH, ia j€ KOHTPOJIHH
nypOUH HEKOpUCTaH, 3aTO LUTO Ceé YC/be, Ma KaKBOT HEMa)K/bUBOI MPHUTHUCKA Ha CTYO
WM MOKpeTa MOCMaTpPayeBUX OKO Hera MOry MOHEKa[ Ja Jiece OCeTHE IpPOMeHe Y
nono)kajy numba. TpeGa umaTu Ha yMy M4 TO, [ia Ceé YaK M Ha KaMeHUM CTyOOBMMA
MOTY [eCHTH OCETHE NpOMEHe y TOKy BpeMeHa 300r yTHlaja CyHYaHHX 3paKoBa M
Ha BUX U Ha TJe; yBUjalme MaK JApBeHora cry6a, Of Tora y3poKa, OMBa IOHEKaf
TaKO BEJWKO, 1a Ce y TOKYy Off Nojla 4aca as3uMyTaJHH TMOJIO)KA] MHCTPYMEHTa Ha
TaKBOM CTy6y MOXe Ja M3MEeHM 3a HeKONMKO cekyHmu. Kpake peueHO, KOHTpOJHM
nypOuH ¥Ma CIAMYHY YJIOTYy NpPU Mepemy XOPU3OHTAJHMX YrjoBa ca yJorom Jjubene
BepTUKAJIHOra Kpyra npu Mepemy 3€HUTHUX pacTojamba.

I''TABA IX.

PE®JIEKTOPHU YI'JIOMEPHW MHCTPYMEHTMU.

72. Koucrpykmmja CeKCTaHTa.

Ha mopy, ca nany6e 6poaa Koju.ce CTaJIHO KNaTH, HeMOrykHO je BpLUIMTH MOCMaT-
parba HUTM YOILITE MEepere YrjioBa Ca MHCTPYMEHTOM, KOjU M3UCKYje BHIIE WIM Mambe
yspcTy nopsory. Mopa ce tafa npubehin Tako 3BaHUM peqhieKTIOPHUM UHCTIPY MEHTTUMA,
noMohy KOjUX M aKO Ce He JOCTH)XKe BMCOKAa TayHOCT yIJIOBAa MMNAK je OHAa 3a HaBUrauujy
NOTMYHO JOBO/bHA. KOHCTpyKIMja je CBUjy TMX MHCTpyMeNaTa OCHOBaHa Ha OBOj OCOGHHHM
neajy pasuux orsnefana C u D (cn. 91.): caku 3pak B(, Koju ce Hanasm y paBHUHH
neprneHUKy/IapHo] Ha paBHUHY 06a oriefana, nocie goryée
pednexcuje (onbujama) ca wux pob6usa mnparan D0, xoju
cactas/ba ca npBo6uTHuM mpasuem BCO yrao << DOB, z8a
aym et of yraa << DEC mehy camum orneganuma. U
3aucTa, Kaj yoOpasumo uHTepBanHu mnpasay 3paka (DB’ N
nocne peduiexca ca mpeor oraefana (, onpa hemo umatu |
u3 tpoyriosa DOC u DEC: Cn. O1.

L

< DOB = < B'D0 — < DCO = 2. 5< B'DE — 2. 5 DUE = 2. < DEC

Ha Taj Haumn, axo ce nBory6o pediextupanu (onbujenu) spax 0D, ca mpegmera B,
moxyonu ca mpasuem (A Ha Hexu pupexTHO Buhenu mpeamet A, oHpa ke yrao << AOB
n3mehy A u B 6utu pBanyT Behu on yrna E mehy ornepanuma '

Cap npecthBumo ce6u f1a je ornefasio D yTBpheHo nepnenaukynapHo Ha paBHUHY

mum6a LI/ a ornepano C Ha paBuuHy anxupape Ca, umja ce o6pTHa oca ( noknama ca:

LEHTPOM 1UMOOBe nofene, — OHAA he ce TMOKPeTOM TaKBe aJxXujafe no Jumby u
meputu yrao mehy orseganuma ma mnpema Tome u Mehy npaemeruma A u B xap um
ce ymukoBu nokione. Cpa je cTBap OBJle y TOME, IUTO C€ TaKaB WHCTPYMEHT MOXKe
OPXKaTu NMPOCTO Y pyuW, 3aTo IUTO ke ce, Npu ApXTamy pyKe, jefHOM Beh MOKJIONbLEHHU
JukoBu npepmera A ¥ B pasunasutu u xone6aTu camo y npaBly NepHeHAUKYIapHOM
Ha paBHuHy 1uM6a, [To 0BOj je OLUTPOYMHO] MAEjM M KOHCTpPYHMCaH, CKOpO joul mpe fBa
BeKa, CleLyjaJHi MOPHAPMYKU MHCTPYMEHT—CeKCuIaHur; 3060r TOra Ce NMOo4e0 4ecTo
ynoTp/baBaTW M 3a MNocMaTpawka NpH INyTOBakMMa KpO3 TreorpadiCKu HemosHarte
npepeie.
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Cexcrant ce cacroju; 1.) u3 Mmecunranor cexkropa NLL'N ca nopemeHum.
ayrom LI (cn. 92.), nemwro Behum op 70°% 2.) u3 anxupage aa’, xoja ce okpeke oxo.
uentpa (, ca 3aBpTmeM 3a Cnajambe N, MUKPOMETApPHMM 3aBPTHEM M, Ca BEDHHEPOM
¥ JynoM 3a ouMTaBame Jumba LI/ m ca
Betmm oznenanom (, Koje je Ha HOj YBPCTO-
yTBpheHo; 3.) U3 HENMOKpeTHOr Marwez 02J/ie-
Aana D, woje je yupwheno Ha papuycy
cekropa NL; 4.) us manor payp6una F ca
yBeIM4ameM OKO.12 myTa; y mnpaBLy Mamer
oriefana OH je yBpHyT y npcteH G, xoju
Ce Hama3¥ Ha [pyrom paguycy CeKTopa.
N'L’; 5.) u3 o6ojenux craxana T u S, Koja ce
CTaB/bajy ucmpep oba ornefana pagu ocnab-
bema cysuile jakor 6/becka CynuyeBux u Me-
CeveBHUX JIMKOBA, Kaja Ce Mepe yrjoBHA pacTo-

Ca. 92. jama uamehy oBMX He6GecHHUX Tejlla M Marbe
jacnux npepmeta; 6.) u3 pgpBeHe pyuuue E 3a gpikarme WHCTpyMEHTa PYKOM.

Crakno je mamera orjiefana HarHyTo npema mnpaeuy AypOMHA mopj yriom @
OKO 75° a amaiaraHucaHo je caMo Ha JOWeM flelly Tako, a 3pauu OfbujeHu Off mera
ynase y [0y IOJIOBHHY AypOMHOBOr 0GjeKTHBa, JUPEKTHM MaK 3palu ca NpegMeTa
npojia3e Kpo3 NMpO3payHM HEeroB fe0 M y/la3e y ropmwy NosioBuHy o6jextuBa. HemoT-
nyHa nepneHauxynapHoct orsefana ( u D Ha paBHuHY /muMGa MOKe ce KoperupaTu
3aBpTuhuMa ¢ U d; KOPEKUMOHUM NAK 3aBPTHMhEM ¢ MOXKEe Ce NPOMEHHTH Harué
npcTeHa (- ako ce MOKaKe, la ONTHYKA oca AypOMHA Huje mapajenHa ca TOM paB--
HuHoM. Ocum Tora momohy 3aBpTa h u3gwKe ce WM ce ChywTa npcteH (r 3ajefHo
ca AypOMHOM paju H3jefHauaBaiba jaCHOCTH JIMKOBA NpEIMETa, — OHOra KOju Ce BUAW.
IMPEKTHO M OHOra Koju ce go6uBa peduiekcom ca oraemana C u D.

Jlum6 je cexctaHTOB OOMYHO MofiesbeH of 5’ po 5/, anu je ucmuc cremeHd Ha.
BhEMy [BalyT YBeJu4YaH, Te Aa AUPEKTHO aje BeJUYMHY M3MepeHor yria mehy npepme-
THMa; BEPHUEPOM MaK yriM ce oyuTaBajy c TauHowhy pmo 10”.

73. Onpebusame KoMMMamuone rpemke.

On npouurtama Ha 1uMOy, Koje ce ROGMBA LpU Mepery KaKkBora yria, Tpe6a yBex

Ofly3€TH M3BECHO NpOYHMTale C, KOje OAroBapa napajejHoMe MojioXkajy o6a oryepana.
M KOjeé Ce 30Be Ipellika aJXuAajvHOr MHAEKCA WM KOJIMMAYNOHA 2PeUIKa CeKCUIaHuIa.
Ona ce po6uBa mokianawmeMm peduIeKCHOT JIMKA BPJIO YAa/beHOra MPEeMETa Ca IUPEKTHO:
BuheHuM; 3a OBy CBpXy Haj6osbe je KopucTuti ce CyHueM, poBopeku KpajeBe AUPEKTHO.
BUhEHOr U peduIeKCHOr [UCKa y TayHM CIOJbHU KOHTAaKT jeflaH ca ApyruM, NpU 4emy
ke ce y jenHoM cny4dajy moGuTH NpouYMTame, Behe o KOMMMAaLMOHEe rpeliKe 3a BETUYUHY
yryioBHOr puamerpa CyHueBa JUCKa, a Y APYrOM — 3a TOJMKO HCTO Mame; MoJyCcyMa.
naKk muxoBa Jahe TpakeHy Be/M4MHY C. Y TUM ce ciaydajuma 6jiecak IMpPeKTHora u
peduiexcrHor nuka CyHueBor ocnabibyje He nomoky cnomeHyTHX 00OjeHMX CTaKana.
S u T Bek mHOro mpocruje, Tj. jelHAM TaMHUM CTaKJIOM, KOje Ce CTaB/ba Ha OKyJIap:
nypOuna. '
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Hohy ce konmmanuoHa rpellika ¢ MOXKe OfPeAuTH MO HEKOj, He CyBMIIE jaCHOj,
:3Be3fy; Aawy naxk, kag CyHua Hema, — no jacHo BuheHoMe 3eMHOM mpenMeTy. Any,
y mociaefwmem Cayyajy foOuBEeHa BenMuMHA ¢’ MOXKE OCETHO fla Ce pasiiKyje Of
HMCTHHUTE c ycnep Tora wrto uamehy oce pyp6una Fi u nentpa cexcranra C (ca. 93.)
NOCTOjM pacTojame /\, Koje U3HOCH OKO 5 cm. 3aucra, axo cy ornegana G u D
napajesHa TpH MocMaTpamy OeCKpajHOr yAa/beHOr INpeameTa A, OHAa MpH
KOHAYHOM pacTojamy f0 mera AL = d Tpeba okrpenytu oriegano C jow
yHa3aj 3a yrao —12- x ACA = -;— x DAC= -;— d—sf—}ﬁﬁ, ia 6u ce pedeKCHH
JIMK TpeAMeTa A MOKJONMO ca AMPEeKTHO BuheHuMm; 360r Tora je

A

D
A
— ! o
i o c—c—l_dsinl”
"=e
it Kaf je d =— 1 kM. OHja Ta Kopekuuja BenuuyuHe ¢’ uaHocu oo 10”. —
Cr. 93

74. Bepudukamuja monoxkaja ornexana m aypOuua.

[Ipe Hero mTo OM ce yNmoTPeOMO CEKCTaHT 3a Mepewe yrjoBa, Tpeba ce
y6enuTy, fa 1M Cy JOBO/bHO MPABUJIHO INOCTaB/beHa 06a orznefana u AypOuH npema
pauunu aum6a. Tnepehu y Behe ornepano (0 mop owWTpuM yriioMm, 1aKo je 3anasuTw,
pa nu pedexcupanu feo numba LI’ maga TayHo y mpopykewy AMpPeKTHO BubeHora;
OTKpUBEHM TaK npenom Mehy mwuMa Mokasyje HEMOTNYHY NMePNEHAMKYIAPHOCT OrJefana
npema numOy. OBa ce Bepu(purauuja Taunuje BpwM nomohy Hapouutux ziemxu 1 u I’
(cn. 94.), xoje ce nocTasbajy Ha 1MM6 cexcTanTa LL” cumeTpuyno
ca 00e cTpaHe anxupaje aa’: XOpPU3OHTANHA LpTa Ii, Koja ce
Buau Ha ryetku I pupextHo, TpeGa fa Gyfae TayHO NMPOAYKEHE
pediextupane upte i gpyre raerxe I. Haru6 ornepana (, xoju
je OTKpUBEH jeHUM WJM APYrMM HauMHOM, Koperupa ce mnomohy
merogora 3aspTwuha ¢ (cn. 92.). '

[locne Bepudmkanuje BeJMKOra oOrjefana, JOBO/bHO je
yOequTu ce y mapajesHoCT Mawer Oriefana ca HWUM NpH ofpe- Cn. 94.
huBamy KONMMMauMOHe rpelIKe: ako Ce 3amasy, Aa AUPEKTHO Kpo3 AypOuH Buhenu
JIUK TpejMeTa NpoJjasy Nopej pedekcHora, He mNokJjanajyhu ce MOTOYHO ca HbUME,
TO 3HauM, fa Mamwe orjefajo D Huje napanenHo ca Behum; Tapga TpeGa noctukn
NOTNYHO NOKJaname TUX JIMKOBA KOperupameMm Harumba oriiefana nomohy s3aBptwuha d.

[Toxknanawe nMKOBa ABajy mpeameTa y AypOuMHY, NUPEKTHO BuljeHora u peduiek-
CHOI', BpIUM Ce YBeK Yy CPefMHM TNapa napajenHux KoHunhka, KOju ce Hanase y OKy-
JIapHOj LEeBYMLM, YUjUM ce oOpTameM CTaB/bajy OOKA MapaiesHo ca PaBHMHOM JinmOa.
Tpe6a camo NpPOKOHTPOJMCATH, [a JU je mapanenHa ca JuMO0OM ONTHYKAa oca Ayp-
6uHa, Koja je onpeheHa cpepmHoM Tux KoHumha. Paau Tora ce CEKCT4HT NOCTaBU Y
XOpH30OHTa/laH MNOJIOXaj Ha KaKBOj 4BPCTO] MOJJIO3M Na ce Momohky Hanpej cCroMe-
HYTUX TJIETKH, WIK NPOCTO OflOKA, MOCMAaTpa KaKaB yja/beHu NpegMeT, KOju NpoJia3u
KpPO3 XOpHM3OHTa/lHy PpaBHUHY JumMOa: ako ce OH Oyje BUAeO U y AypOUHY HA CPEIUHU
meby ronuuhuma, oHAa je onTHuKa oca AypOuHa nNapajenHa ca JUMOOM; aKo JiM
He, OHia Haru6 npcreHa G Tpe6a KoperupaTu 3aBpTHHEEM (.
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75. TaunocT mepema yriosa.

[Mowrto ce ox mpountawa M, — koje ce go6uBa npu noKjIanawy (KOMHUUAEH-
umju) o6a NMKa npefMeTa, — Ofy3MMa KOJMMIMOHA rpewka c, To he cpemwa cay-
yajHa rpellKa yrja o, KOju Cé MepHM CEeKCTaHTOM, GUTH OBaKBa:

e =) 2} ¢€i.

Anu je cpeima rpeuika nocMarpama Moknanama (KOUHUMAEHUMje) ABajy mpefi-
meta nomohy pyp6uHa 3HaTHO Beha Off HOpMajHe HeHe BPEJHOCTH i‘W, = - 2.5,
npu yeeyawy pnyp6una W =—12 nyTa; jep oHa 3aBucM jowl u Of jacHoke mocmartpa-
HUX TpeiMeTa U Of KoieGawa HUXOBa Yy AypOMHY Npu Ap>Kawy UHCTPYMEHTa y pyuH;
360r Tora meHy BpefHocT Tpe6a cmatpatu yomwurte of —+ 3”7 go -+ 4”. INpubmwkno
je MCTO ToNMKa rpelika ¥ 4uTama BepHujepoM. Ha Taj ke HaumH, 3a cpefmbu M3BOJ
U3 JBa mokJaquarwa, ¢, ¥ ¢ u3ahu Takohe oxo -+ 4”7, u Tpaxenu ke ce yrao a
MOGUTH ca CpellOM &, Koja je Tek HewTo Beha og - 5.

Hecpaamepno Beha HeTauHOCT MepEeHMX YrjoOBa CEKCTaHTOM MOXKe Aa INpOU-
3ahe 360r pasHMX CTAJHMX TpellaKa, CBOjCTBEHHMX TOME MHCTPYMEHTY, a Haume: 1.)
360r EKCIEHTPUYHOr MOJI0XKaja OOPTHE OCe ajXujiajie mpema LEHTPY mnojeie JMMOOBe,
2.) 360r CUCTeMaTCKuX rpeliaka Te nopene, 3.) 360r NpuaMaTUYHOCTY BEJMKOT OTJie-
nana, 4.) 360r HemoTHYHO NMpaBUWJIHOTA MoJoO)Kaja o6a orziefana npema paBHUHU JIUM-
6oBoj W 5.) 36or npuamaTMuHOr o6iuka TamHux cTakana S um T, kaga ce oHa
ynoTpe6byijy. _

[TowTo ce eKCUEeHTPUYHOCT aJXHUJafie CeKCTaHTa He UCKIby4yje, Kao KOf ApYyrux
MHCTpyMeHaTa, nomohy ABa IMaMeTpajHO CYNpOTHa BepHujepa, TO je OHA Haj3Hauaj-
HUj y3POK HETA4YHOCTH MEPEHHX YrJioBa Nomoky Tor mHcTpymenTa. [loTpeGHe KOpeK-
IMje 3a To, — KOje 3aBUCE Off EKCIEHTPMUUTETa e aJXufaje ¥ merosa npasua E
(un. 33.), — Morzne Gu Ce OPEUTH M3 Mepewa HEKONMKO Beh yHampej TayHO W3-
MEpeHMX YIJIOBA «. pPa3He BEeJMYMHE;, ajlyM NOIUTO Ha pe3yJTaTe TUX Mepewa Mopajy
YTULATH M OCTajlM, CIOMEHYT# y3pOlLM rpelaxka, TO ce nomoky TaKBMX ‘UCIHMTHBamba
OTKpMBA yNpaBO YKYIHO JieJIOBame CBUjy BbUX 3ajefiHo, 0 4eMy he OuTH peun y 4i. 78.
Capa nak, mpucTynuheMo pacMaTpalmy THX OCTaJMX Y3pOKa HETAYHOCTH CEKCTaHTa.

76. Yrunaj mpu3MaTHYEOCTH Be/JMKOr OIVIefa/la M TaMHHX CTaKaja.

[IpernocTaBumo, fa cnobwa crawieHa nopumua MN Bemuxor ornepana C (cn.

95.) u ynyrpauma amanramupasa PN, — ocrtajyhu nepnenpuxynapHe npema paBHUHH

nuM6a, — HUCY TOTHYHO nmapanense Mehy co6om Beh cacTaB/bajy HEKH BPJIO Majd yrao

MNP =+. 3pax op npeamera B, mowro napgue Ha npBy pasuuny MN nop yrnom BB'M —

— b, npenamuke ce m 3aysehe y crakny npasay B’C; 3atum, nmomro ce opbuje ca

Al paBHude NP nop yrnom NCD' —=B'CP =a, on ke ce y Tauum

! D’ nonoBa mnpenomutn na ke mnohkm xa manome ornegany D

e B, cexctanTa npasuem D koju Tpe6a pga cacraBba ca TUM
OrJIeNla/ioM CTAJHM yrao {3, paBaH NpuGmmwKHO 75°.

Kajp o03HauuMo WHAEKC mpenamama CTakaa ca i a

yrae NB’C, MD'C u NIYD ca ¥, d’ u d, umakemo no 3akony

npeJiaMama :

Cu. 95

cosb_—_p.cosb" u cosd=pcosd,
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OfaxJie
4 —_ . . I_ ’ . dl 7
cosb——cosd:Zsm—d—ism _d+b =2 psin . sin +b;
2 2 2 2
a mowTo je
d=a+y u V=a—y,
TO je e
d—b sin———_zl_
Sin—s— =B8Ry —g 75"
z sin d—zi_b

Axo (360r ManeHKOCTH yrjia y) CTaBHMO OBJe:

siny=x, L-é—_li = ¥, d—;té = M 3aMEHUMO

sin d’—;b’ — sin b’:l/—ly——aﬁb :%—‘/Sinz b+ (—1),

oHpa ke, npu p.:—:.:'—, n3aku neUHATUBHO:

d—b:AM:ZY‘/l—}——g—cosec?b. L)

3a Ty ke Bemmumny AM u Outu Hetauno npouutame M Ha MmOy, mpu Me-
pewy yrna o — AOB mehy npegmeruma A u B, ycibel NpU3MaTH4HOCTH Y BEIUKOT
ornepana. Ilpn ofpeluBamby nak KONUMALMOHE TpEIUKe, Kaja je MpUGIMHKHO b=_§,
npounTtame ¢ udahu he morpelHo 3a BeNU4HHY ' :

Ac:Z*{l/l—[——%coseczB, e 2 u B .- . (2)
na ke crora rpemka Ao y yray a =M — c 6utu oBakBa:
AO‘:AM—ACZZT(I/I—F% cdseczb——-‘/l—l—%coseczﬁ), : w» » L&)
Tj. ona he Gutu cBe Beha ykomuko je o Beke, jep je
b=B— -

Hop. npu o = 120° go6uke ce: b —15°, cosec® b=14.93, cosec? § = 1.07 u

Aa=27()/ 19.66 — )/ 2.34) =5.87.

Ha Taj HauuH rpellKe y yrJuMa MOry Aa MCHAJHy BpJIO 3HAaTHE W MU BPJIO
HULUTABHO] MPM3MaTUYHOCTH BENMKOr oriefana. Pamu mwena oTkpuha, TpeGa nomohy
HApOYMTOr CWIHOT AypOMHAa NOCMATpaT¥ y TOM OrJiefany MOJ BPJO OLITPUM yrioM
KakaB BpJO jachu mpepmer, Hanpumep puck Cynua unu Mecena; Taja he ce y myp-

18
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OuHy OoffmjaTH 3palu ¥ Ca CHOJbHE M Ca YHyTpalliikhe paBHMHE CTakia, Te he ce MK
npepMeTa AYIJiMpaTH, ako Te [|Bé PaBHUHE HHUCY MNapaJiesHe.

[loTo mpaBal 3paroBa, KOjU NpoJjiade KpPO3 Topiwy MOJOBMHY Majora orJe-
pana D a Taxo ucTo M of0mjeHHX ca [AOWE HEroBe NOJOBUHE, OCTaje YBEK jefilaH M
MCTH, TO NPU3MATHYHOCT TOra Major Orijefaja HHUYKOJMKO HE YTHYE Ha Meperme
yrjoBa CeKcTaHToM. Ha WwHXOBY TayHOCT MO)Ke IUTETHO fla YTU4Ye CaMo jOLI NpU3Ma-
TUYHOCT TAaMHOra CTawjla, KOje CJIY)XM 3a ancopniujy 3pakoBa ca CyBHMILE japKuxX
npeaMeTa, aqd je ChnpaBa Tora CTakja uspabena Tako, fa ce moxke oOpHyTH 32 180°
nocjie yera NPU3MATHHHOCT CTaK/Ja yTH4e y OOpHYTOM cmucay; 306or Tora ce yTHLaj
IbErOB MNOTNYHO YHMILUTAaBa y CpefweM M3 fiBA TaKBa Mepewa CBaKora yria.

77. Yrunaj sarmba ornemana m aypOmua.

[Tomoky oHuX mpocTuX cpejcTaBa, O Kojuma je 6uno peuu y 4a. 74., oba ce
orjefana u AypOMH CEKCTaHTa MOTY NMOCTaBUTH NpeMa PaBHUHM HeroBa JuMba TaKo
TayHo, Jla Haru® IUXOB, KOjU NOCJe Tora joul ocTaHe, Hukako Heke 6utu Behu off
=+ 5. Tapa he yTunaj Te HETAYHOCTM Ha MepeHe yIJie, KOju Ce M3paykaBa -{CIM4HO
JIejCTBY KONMMAIMOHe Tpeluke AypOuHa u Haru6a XOpPU3OHTANHE OCE KOJ| BepTUKAJIHOT
Kpyra Ha Mepeme 3€HMTHUX pacTojatba wuMme [w1. 61. (2.) u (3.)]} Tex manum Beau-
YyyHaMa Jpyrora CTyNiba, OMTH IOTIYHO HEOCETaH NPU M MHAY€ BPJIO HE3HATHO] Tay-
HOCTHM CaMHUX MOCMaTpama CeKCTaHTOM. 3a To heMo ofpeiuTH camo yTHUAj Haruba
AypOuHa, fa GMCMO 3ama3uwi¥ Haume, O KOJMKOr je 3Hayaja OKOJHOCT, Aa Tpeba
MOKJIanaTy¥ JIMKOBE [IBajy NpegMeTa y caMoj CpefMHH AypOMHOBA NOJba TJieflama.

Heka nyk LL’ na momohkHnoj ctpepu mpeactaB/ba paBHMHY JMM0a CEKCTaHTOBA,
tauyka (/ Ha woj — mnpasay Hopmane (C’ mpema Benuxom ornepany (, Tauka D' —
npasay, Hopmane DD’ nmpema manome ornegany D, koju je yser
y cynpoTHy cTpaHy (ca. 96.), ¥, Tauka A — mnpasay on-
TH4YKe Oce AypOMHA, KOjUM ce NocMaTpa HEeKM HemoCpefHo
riaegany npeameT A. Axo ce apyru npeameTt B, xoju ce op A
HaJa3¥ Ha yrJIOBHOM pactejamby AB-=o Bumm y ayp6uuy no-
KJIOI/beH ca A, OHfla 3paK Of Hera, Iocje ofbujara ca Be-
JIMKOr orjiefiajia, Tpe6a aa 3ayame y pasuunu B(C'B’ Taxae npa-
Ba B/, pa 6m 6mno B'C’=('B; a ma 6u ce OH MOKJIONMUO
ca npaBLeM Ha A nocie papyror opbujaka ca MaJor orJje-
pana D), Tpe6a na 6yne B'D' = I/A. '

Kap samucnumo cap Ha LI/ nepnenpuxynaphe mykose

Cn. 96.

npema ymmOy, oHfa hemo yBupgeTu (M3 jefHAKOCTH TpPOYIJIOBA
~a B'C’'Y) u B'IYY ca AD’a), pa cy cBu onu paBHu i; 360or TOra Kaj WHX

B(" % ‘0 1o cycpera y noay () Benukora kpyra LI’ u kag o3Hauumo g0GMBEHH
TIponysima, som aumby yrao aQb = ab ca o/, Mu hemo pOGMTH H3 PaBHOKPAKOT
Ha CeRCTam : AQB;

Cpe
q) pHOF Tpoyl.nh o o

—. cOSI WU Sin — sin =~ — 2sin “ sin? :
— —_— g — —_
2 2 2 2

“¥ MpOCTO:

I, H3a,~\

Aa, Bb, B, op rojux npeu npejctaB/ba Haru6 [ JypOuHa
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g s « 12 o 4.

o« —a=psinl"lg5 =505 - - - - - (4.)

rje je Haru6 i’ u3pakeH y MuHyTama a pasjvka (o/ — @) y CeKkyHfama JyKa.
Ilpema ToMe, 4aK M 32 Hajehm yrao o= 144° ({g - =3), xoju ce MOMe

i R 17
UBMEPUTH CEKCTAHTOM, rpeuxa he (o — o) moctuhu o 17 Tex mpu =45 Anuy,
aKo Ce MOKJaname NPeiMeTa BpLIM He Ha CpefuHu Mehy xonuynhuma pypOuHa, Beh
Ha M3BECHOM pacTojamy - /\ O T€ CpeiuHe, OHJA he nmpousakm rpenika

of = EEP e L (B)

—e=""57 Y2

koja npu A > 15" Moke pa HajgMaiiu 10

Opatne, uaMehy OCTazor, Npou3jasu JOBO/bHO MPOCTO M Ta4HO CPEACTEO 3a
onpehuBame Haruba i gypOuHa. Tpe6a Hapo4YMTO MOKJIONMMTH JIMKOBE ABAjy MpPEMETa
Ha KpajeBuMa 1oJba IJIefaa AypOMHOBA: MPBO JOJE, MU HEMy ke ce H:i. numoy
no6GuTH npouMTame ¢;, a 1nocne rope, npu “emy he npouuTame OUTH Oy; Taua'
hemo, — nofpasymesajyku mopy ~\" papuyc noba riefama, — no6utu u3 qopmye (5,):

R 1PN .
@g—uy—@g_ay:@q~wg:-%$_@%-,.. . (6)

oparye ke ce ofpemuTu . — AKO je HIp. &= 136° (tg - = 2.5), N =1°=60 u
usahe (o, — o,) = 30", oHpja je

= 430 X o = 12'9.

78. OmmTu 3aK/byuak O yHmOTpeOu CexCTaHTa

Vi3 oBora nperjeja pasHuUX rpeilaKa CEKCTaHTa BuAM C€, a je BPJO TELIKO
WCIUTATH YTHUA] CBaKe Off BUX mocebuue. 36or Tora je Haj6oJbe, MPOKOHTPOINCATH
nmpe ceera nojiokaj AypOuHa ¥ oriefiana, na 3aTHM eMIMpUHKA MCTIUTATH YKYNHU
yTHIA] OCTA/IMX HajrJIaBHUJUX rpeliaxa (exCueHTpULUTeTa, MOfe/e J1MMba U MpH3Ma-
THYHOCTH BEJMKOr OrJIefiaNa), a HauMe MEpemeM HEKOJIMKO Ta4HO MO3HATHX yI/oBa
Gyy Ugy Mgy wimvs (om 10° po 140°) mehy cjajuum 3B€3fama WM YIjioBa mehy Tpuro-
HOMETPUCKMM Taykama, Koju Cy Beh panuje U3MEpEHH nomohy Ta4HUX MHCTPYMEHATA,
Kag ce ofpefie M3 TaKBHX MHOrPX Mepewa TIpELIKe CeKCTaHTa gy Das Iay swson ,
nako he ce, WMHTEpNONOBAaMmEM WIA Tpaguiky, CaCTaBUTH mabsimya moupaBaKa
(kopexuuja), Koje he ce saTuM JofiaBaTH CBMMA YIJMMa KO ce 6yny MepuM  THM
uncTpymMenToM. Ilocmarpady mocne Tora OCTaje Camo fa, NpH NaxiILHEO] ynotpeotu
WHCTPYMEHTa, Off BpeMeHa Ha BpeMe NpaTH HCIPaBHOCT MOJIOXAja ornefana ¥
nypOuHa Ha HeEMY.

79. IIrcropoB Kpyr ca HPHU3MOM M OIJIEAAIOM.

Pagu yHuIITeRma rpelliaka CeKCTaHTa, Koje mnpousnase Of eKCIEHTPULUTETA
IberoBe aJXUJafe, KOHCTPYMILy Ce pedieKTOpHH KpyroBu ca fBa [UaMEeTpalHo

cynpotHa Bephujepa. Hajuewhe je of HuX y ynotpe6u [IucuropoB Kpy2 ca upu3smom
S 18+
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n ozneaanom. Mano HEMOKPETHO OrJieflallo CEKCTaHTa 3aMEHEHO j€ Ha HheMy NMPU3MOM
D (cn. 97. a.) Tako, pa 3pauu Ca HEMOCPEAHO MOCMATpaHOr npeameTa A npeiase
M3HAJ e M yJIa3e HemocpefHo y o6jextuB payp6una Ff; 3paum nak ca pgpyrora
npeameta B pocmesajy y Taj aypOuH, momTo ce mpBo ofbujy ca mamor oraepgana (,
KoOje je MOCTaB/beHO Yy LEHTPY aixXufaje a 3aTUM M Ca XUNOTeHy3e NPU3MUHE IOf
CTanHUM Yriom (B, Koju je mpuGmmkHO paBaH 20°.

[Towto ce y pypOuHy mowrsone
nukoBu A u B po6uBa ce mo npouu-
Tatby 06a BepHujepa « u a’ cpefmwe
aputmeTrcko R, Te yrao o Mmehy mpep-
metuma A u B usnasm pasan

o—R—c . . . (7)

Npu YeMy KOJMMALMOHA IPeLlKa ¢ MOYKe
Cn. 97. 6. 6utu oppeheHa MCTO OHAKO Kao M KOJ
CeKcTaHTa. AlM aKo ce ajlxXujafa IOMepud fa/be y cTpaHy pactyhe BpegHOCTH
nofiesie numba, onfa ke ce ca ornepana ( go6utu y aypOuHy 3pauu ca npeamera B,
Koju ce cap Beh He Hanas3u ca fecCHe CTpaHe mocMmaTpaya Hero ca JieBe, Kao LUTO je
noxasano Ha ci. 97.- 6; Taga ke ce 3a mpegmer B’ mobutu yrao o =L —c, Bekn
on 180°. Ilpema ToMe aKoO Ce MHCTPYMEHT M3BpHe, OHia he ce MohM Ha Taj HA4MH
na nocmatpa u mnpehamnu mpeamer B; anu nowro ke mpm Tome wu3sahkuy, ma je
o.— 360° — o/, To he ce mobuTH

o=(360"—L)4+¢c . . . . . . . . . (8)

wrto ckyna ca (7.) paje

360° — L) ~_ R—(360°—L)
2 - ) '

[Ipema ToMme, Kop ITMCTOpOBOT Kpyra MOMKe KOJMMAalMOHA IpellKa ¢ W fla Cce
He ofpehyje moceGHO, Beh fa ce eNMMUHHUILE, KA0 U KOJ OCTAIMX YrJIOMEPHUX UHCTPY-
MEeHaTa, MepemeM TpaxkeHora yria o npu o6a nosoxkaja kpyra: R u L. K caxamemy,
OBaj Ce TayHWjU HAYUH Mepewa MOXXe NMPUMEHUTH camo 3a yrae o of 100° mo 135°,
jep mpu npouutawmy L — 360° — 100°=260° (xapg je numM6 u3BpHYT) anxupaga aa’
Beh ynapa y nexuwre npusme D (cn. 97. 6.) Te ce fae He MOXKe KpeTaTH; 3a
yrae mak o > 135° 3paum ca npeamera B He Mory ma pocny po ornepa C y mpasom
nonoykajy mHcTpyMmeHta (ca. 97. a.), jep ux 3aknama cama mpuama D.

Jlako je yBupjeTH, Aa npu Mepemwy yria o, npu OOMYHOM MONOKajy Kpyra R,
3pak of mpegmera B mapa ma ornepano C mop yrmom b=B--5 (cn 97. a.); s6or

TOra, Ha OCHOBY (hopmyse (3.) un. 76. mpusMaTMYHOCT ke TOr Orjefana | MPOU3- -

BECTHU TpELUKY
Aoy = 2y (‘/1 -+ 251— cosec? (% - BJ — l//] - Z— cosec? @)’

Koja je, mpu o = 120°, pasHa 2y (1.5 — 3.4)=— — 3.8, Tj. jenan nyt u nd mamwa
Hero Kop cexctanta’ OHa nocTaje jour Mawa y CpefmheM W3BOAY yIja o. U3 Mepema
npu o6a moaokaja kpyra: R u L.

s Yl e

8. PenconnoB pedrexToparn HHCTPYMEHT.

Jla na kpyry [lucroposom HeGu HU NMpu3ma HH AypOuH CMETali KpeTatby ai-
xugage no ueiome auMGy, Tpe6ano Ou MX CTaBUTH Ha CyNpOTHO| HErOBO] CTpaHM.
Pencij je Tako U Ypaguo Ha CBOME PedIeKTOPHOM MHCTPYMEHTY, 3aMCHWBLUW NpH
ToMe BEpHH{jepe NBaMa HEMOKPETHHM MHKPOCKONMMa M u M (cn 98) u yTBpAMBLUK
ornepano C 3a M6 LI/, xcje ce oGphe oko oce C(’. Ha oCHOBHOM MAaCMBHOM LH-
quappy NN, Koju apxu Ty OCy, yTBpheHu cy u mut-
xpockonu M u M', u mpusma D, u npcren G,y l(opzi
ce yephe ayp6un Ff, u Hajsan, Ase pyunmue EukE
3a [p)Kabe MHCTPYMEHTa y pyM; 3a KOUeme NaK
oce C(’ u 3a weHO (PUHO ¥ PABHOMEPHO KpETabe
cayxu monyra R ca 3aBpTHEM P 3a 3aresame U
MUKPOMETApHU 3aBPTam (.

Tume IWITO Cy BEpHUjepH 3aMEHEHW MHUKpO-
cronuma omoryheHo je, na kpyr LL’ Gyne HeaHaTHMX
numensuja (csera 3 eHrJ. manua y quameTpy) u pa
ce y MCTO BpeME Ta4yHOCT 4HTawa Kpyra noseha f0
42", OBUM Ce€ HMHCTPYMEHTOM, NPH M3BPHYTOM IMO-
J_Iamajy L, He MOry MepuTH CaMo yrjiu o, Koju Cy
mamu of 50°, jep je Tama oraegamo ([ OKpeHYTO

: Cn. 98.
npema npuamu D cBojom nosnehyuHOM.
Ha Taj Haumn, npeumykcTea IlucToposor u PemnconpoBor Kpyra Haj CeKc-

TaHTOM cacToje ce y oBoMe: 1.) y HHMWITEHY yTHUAja EKCUEHTPULUTETA aNXUAANE,
2.) y moryhHOCTH Mepera HeKOjuX yriosa mpu 06a mojo)Kaja MHCTpymeHTa 6es mo-
ceGHor oppehuBama KOJIMMAlLKOHE TPELlKe, Koja noehasa HETa4YHOCT MEpEHNUX YIJI0Ba,
3.) y cnabibeiy yTuuaja NpU3MATUMHOCTHA OrJiefana U, Haj3aj 4.) y nosehamwy jac-
Hohe 1MKa mpeiMeTa, — YCJbell 3aMeHe Majora Oorjefiasia MpU3MOM. KOPHCT nax
CEKCTaHTa y CpaBeiy ca [IMCTOPOBUM KDYroM CacTOji Ce 'y MawOj HEroBOj TEXUHH
TpM HEITO javeM AypOuHy, LITO je op ocobuTor 3Hayaja Npu NOCMAaTpaiby MHCTPY-

MEHTOM Y pyLH.

81, Mepeme BucmHa HeGecHMX Tena pedp/IeKTOPHHM HHCTPYMEHTHMA.

PediekTOpHUM Ce MHCTPYMEHTOM Mepe BHCHHE HeGECHUX TeJla Ha CyBY MOMOkY
TaKo 3BaHMX BEWIIQYKHX XOPU30HAUIA, a Ha MOpY nomohy BHAHOZ MOPCKOZ XOpH-
30HmIaQ- WM TaK nomoky xosmumanzopa.

IMo BeLITAYKWM CE XOPM3OHTOM MOApasyMeBa Ma KaKBa PaBHa, XOPU30TANHa,
ornenanua (pednexropua) mospumna PP (cn. 99.), xoja o-
6uja 3paxe SB ca meGecor Tena S y mpasuy B0, npu yemy
uncTpymentom Mepenu yrao SOB usmely mupexTHO BHJHOT
HeGecror Tema S u pediextoBaHor erosor juka S faje
yaBojeny mwerosy: Bucuny << S08" = SBY’ =— 2h. Kao Bew-
TAYKM XOPUOHT MOXKE A MOCHYXHU WIM TaMmHO NOGpO UI/bY-
¢oBano CTaKn0, CHaGleBeHO Ca 3 BepTHUKaJHAa 3aBpTHa, KOja .
cnyke ja ce pedIeKTOpHA paBHA NMOBPUIMHA CTaK/a AOBENE Y XOPUSOHTAHM T0JI0%Ka]
nomoky nuGene HamemTeHe Ha HOj (WL 24.), unu Cyj, ca y/beM WM >KUBOM.

Cn. 99.
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JKuBMH XOpMBOHT faje HajjacHuje pedieKTOpHe NUKOBE HeOeCHUX Tesa; aau
TMOWITO je HeHa MOBpIIMHA Koje6/bMBa Off HajMamer noBeTapua, TO C€ OHAa CKOpO
yBeK Mopa 3awitmhaBaTu nowkionuem op mnpospadHux auctuha K um K’ smickyna
(cn. 99.). O6u4HO CTaKNO 3a Te MOKJIONUE HUje NMOTNYHO ynoTpeGsbUBO, jep HajMarbu
HEOCTAaTaK y HEroBOM LUbM(OBaly MOXKE LUTETHO YTHUATH Ha NpaBall 3paKoBa Of-
OujeHMX Ca XOpPU30HTA Na NMpeMa TOME M Ha MepeHy BHCHHY HeOeCHor Tejaa. Yog-
TajoM, 2K0 Gu mospivHe crakana K w K’ Gune mornyHo paBHe a HefmocTaTuu uM
Ce OrpaHMYMId CaMO Ha HemapasjeNHOCTM HUXOBOj, OHfa Ou npomeHa mnpasua Bl
3paka, KOju KpO3 HHX Npoja3M, Morja OMTHM YHULUTeHa o6pTameM moknonua 3a 180°.
U saucta, ako mpeTmoCTaBMMO, fa je cTakao0 K mnpusamaTudHOr 06JMKa Ca OLUTPOM,
uBMLIOM [, OKpeHyTOM HaBuile, yBupehemo, fAa 3pak SB, momTo ce npenomu Kpo3 mby-
HAaHIDKe, Nafia Ha nospuMHy Xopu3onta PP mop yrnom nemTo Behum Off MCTHHHTE.
BucuHe h HeGecHor Tena; mocie o6pra mak mokjonua 3a 180° yriosHa he ce Bu-.
cuHa 3paka B) 3a TonMKO MCTO CMamUTH yCIbeJl NPU3MATHYHOCTH ucTora craxia K.

Ha mopy ce Bucusa CyHua mepu nowjanameM ropwera U JOHer Kpaja be-.
ropa [UCKa Ca BUAHMM MOPCKMM XOpPM3OHTOM, INpU uYeMy ce off JoOuBeHe BHCHHE.
Ofly3UMa TaKO 3BaHO CHYWIITArbe OPUBUJAHOZ XOPU3OHWIA ), KOje Ce U3paxkama, y-
3aBucHocTH of Bucune H Taduxe mocmarpama Haj MOPCKOM MOBDIUMHOM, NMPUGIMKHO,
oBako (Teop. feo Kypca actpoHomuje ri. IX): '

n:ﬁO[/H

M fo6uBa ce y Jy4yHMM CeKyHmuma, ako je H uapakeHo y enrn. cromama.

Anmn Hohy a KaTkaj M [jamy JMHMja MOPCKOI XOPU30HTa He MOXKE Jia Ce BHUJM,
ycibep dera mocrajy HemoryhHa mocmarpama BUCMHA HEGECHMX TeJla, KOje Cy TaKo.
Ba)KHE y MOPEIUIOBCTBY 3a ofpehuBame monokaja 6popa. 360r TOra Cy ce He jeHOM
npepsiaraje M VCNUTHBAJE pasHe COpaBe, KOje Ce yoniuTe 30BY: KOJIMMQUIOPH, TIO-
moky Kojux 6u ce ocu AypOMHA CeKCTaHTa MOrao JaTW XOpM3OHTaJHW mpasal. OBaj:
je mpo6ieM focTa yCmeLIHO pewno (ppanuycku nomopan duepuje. '

.82. ®Dyepuje-0B xommmarop.
Taj je KonMMaTOp OCHOBaH Ha NMpPUMEHH 2UPOCKOUA, Tj. uMrpe. 3a.JMMG CEeKC-.

TaHTa, ucnpep pypouna F m manor ornepana D, yrBphena je meTanHa uuaMHAPUYHA .

kyruja KRR'K” (ca. 100) y umjoj ce ynyrpaunmocTtu, Ha-
nasu yurpa BB’; Bpx meHe oce 1, koju ce ocnawba. Ha. CTOXKEP.

mace Te vurpe, fa O6u ce Npud HEHOM OOpTawy BPIUMIO U
KOHMYHO NPELECHOHO KpeTame meHe oce 11 ca Tpajamem
nenora o6pra o 2 po 1 munyre. Kapg ce.Kpo3 Kayuykosy:
ueB () Hanymma Ba3uyX, OH oHja maga kpo3 uepuuue T u T
Ha JyOoke Opasje y TeJO 4urpe, Te joj CAONIUTaBa BPJIO
6p30 POTaUMOHO KpeTamwe, Koje ce 3aTuM,Beh Mo MHepLuju,
Ca.. 100. HACTaB/ba Ca A0BOJbLHOM GP3MHOM y TOKY Of 8 unm 10 munyTa..

Ha ropwoj noBpumsm yurpe yTBphena cy fuaMeTpaaHO CYyNpoOTHO ABa CTaKJa

L u I na pactojamy LL, koje je moTmyHo paBHO HMXOBOM (OKANHOM pacTojamy-

TaKo, Ja Ce XOPM3OHTAJHe LpHe LUPTe ¢ ¥ ¢’ Ha HUMA NpEACTaBbajy y (OKAIHOj:

S, Haja3u C€ TEK HEIWITO HM3HaJ LEHTpa TEeXUIITA Lene.
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paBHMHM NiypOMHA CEKTaHTOBA NMOTNYHO jaCHe ma Ma koje op craxkana L wmm L' 6uno
OKpEHYTO Ka AypOuMHY; NpU BEJMKO] NaK Gp3uHu O6pTama 4urpe, 06e ce upTe CTaJHO
Buje Te HW3Tefajy ciuBeHe. Anu ycibeJl MNpPELEeCHOHOr KpeTawa YMrpe TH JIMKOBH
upra y nypOuHy 3ay3eMmajy pasHe HaruGe na ce Kpehy yaC HaBMIle, 4aC HaHWKE,
npeficTaB/bajykiM ce TayHO XOPM3OHTAIHO TEeK y MOMEHTY Kaja oca 11 uurpe nponasu
Kpo3 BepTHKa HeGeCHOr Teja, KOje Ce MocMarpa Kpos3 nypOyn nomohy peduiexca ca
ornefana. ¥ TMM MOMEHTHMA, BHIIEra M HIDKEra I0JIOXKaja UpTe, MOCMaTpady u Tpe6a
7a moKJana C HuUMe, — MOMOhy MUKPOMETapHOr 3aBPTH:A alXufaje, — JIMKOBE NO-
cMaTpaHux 3Be3ja umm Kpajese CynueBa JuCKa. o

Axo m,, m, u m, Gypy npouuTama Ha JumOy mpH TPU CyKUECHBHA MOJIOXAja
ypTe: BULUEM, HULIEM W OMET BuiueM (WM HWKEM, BUWIEM W OneT HIWKeM), oHpa he

CPEREE 1 [my + my _ my+my+my
s

m=gz 3

HOr TeJia Haj, UCTUHUTUM XOPHM3OHTOM

6UTH TMPOUHTAIbE, KOje OAroBapa BHCHHU Hebec :
T—‘i?i—i, nowrto je Ty Beh ysera y

y CpefbeM MOMEHTy Ta Tpu mocmarpamwa 1=
063up ¥ TNpPOMeHa BMCMHe HeGEeCHOT Tela y TOKY BpEMEHa, W MpOMEHa yrja CKpe-
Tama OCe YMCpUHE O BEpTHKaHE JuMHUje YCHe[ onajawma Op3ute o6pTaiba.

IMo or/iefuma, Koji Cy BpIIEHM Ca TOM CNpaBOM Ha OpOJOBMMA, IpELIKe NpH
onpebupamwy mwume Bicud CyHna u 3Be3fa He M3/la3e U3 rpaHuua -+ 4/, wro ce 3a
TpaKTHYHE LMJbeBe HABUralldje MOXe CMaTpaTh Kao JOBOJBHO Ta'iHO.




ONEJBAK IL

OJPEBUBAILE TEOTPADGCKUX KOOPIVUHATA U3
ACTPOHOMCKHUX TTOCMATPAIHA




I''TABA X.

TPEFJIE], METOJIA 3A OJPEEBVBAE BPEMEHA, LLIMPMHE W TPABLIA
MEPU/IMJAHA.

83. O oxpebuBamy JIOKAaTHOr BpeMeHA M INIMPHEE yONIITe.

Kao wto je nmo3nato, reorpadCKOM ILIMPHUHOM M BPEMEHOM, — KOj€ Ce pauyHa
y M3BECHOM MOMEHTY Ha KaKBOM MeCTy 3eMJ/bMHE MOBPIUMHE, — MOTHYHO je ofpeken
NoJIO)Kaj 3eHUTa Tora MecTa Ha HebecHoj cthepu; M 0OpaTHO, aKO je JaT MOJIOXKaj
3eHMTa / KaKBOra MecTa y M3BECHOM MOMEHTY Y OJHOCY MNpemMa 3BE€3Jlama HeKpeT-
HULaMa, OHJA je Tume ofpeheH kaxko nonokaj mepupujaHa PZ Tora mecrta, T.j. Jo-
KaJHO BpeMeé S y TOMe MOMEeHTYy, Tako W wmpuHa Mecta @ — 90° — PZ. [lonoxkaj
nak 3eHUTa Ha He6GeCHOj ctepu Moke ce OpefMTH WM momohy pacrojama HeroBux
EZ—2z wn EJl—=z op ma kakBa pBa jaHa HeGecHa Tena E, u E,, unn nomohky
BePTUKAJHUX pPaBHUHA, KOje Moja3e Kpo3 Ta HeOecHa Tena, Tj. Nomohky HUXOBAX
asumyTa a; 4 a,.

Y o6a ce cnyyaja onpehuBame fiBejy HemosHaTHX ¢ M S ympouhyje 06UYHO
THME, LITO Cy OHE YHampej, NO3HaTe, Makap ¥ Bpjo rpy6o, Tako fa o6u4HO Tpeba
Ta4yHo fa ce oppelyje nmonpaBka (KOpeKu#ja) 4YaCOBHMKA MNpH NPUOGIMIKHO NO3HATO]
IUMPUHU ©, UaM 0oOpaTHO. Taja U3 HajupoCTHjer TeOMETPUCKOr pacMmaTpama MocCTaje
jaCHO, Aa HETAa4yHOCT IUMPUHE ¢ He yTu4ye Ha ofpenly BpeMeHa S, aKo ce OHO Ofipe-
byje no 3eHuTHOM pacTojamy 3Be3fle, Koja Ce Hajla3W y NPBOM BepTUKaly; HETA4HCT
MaK MONpaBKe YaCOBHMKA He yTu4e Ha ofpealy lLuMpHHE, ak0 Ce mocMaTpaHa 3Be3ja
Hanasu y mepupujany. IIpu asumytanHum nak nocmarpawmuma Ouke o6pHYTO.

Anu pa 6u ce cyauno kKako Tpe6a O penaTUBHO] KakBOhM OBOra WJIM OHOra
pesyiTaTa TPa)KEHHX HENO3HATHX, HEONXOAHO je joil moTpeGHO, fa ce y3me y 063up
M HETa4YHOCT CaMuX nocmarpama. Tora pagu nocny)xkuhe HaMm OBU M3pas3u AEJMMUYHUX
npupamitaja Az U1 Aa 3eHUTHOT pacTojaka z W a3umyTa a HebGecHor Tena E, kapa
Ce HeroB YaCoBHM yrao { W IIMpPUHA ¢ NpPOMEHe 3a Majny BelnuuuHy Af u Ag:

Az cos 8 sin Aa __ cosdsinp

At T p 1) At 7 sinz (1),
=cososina =sin ¢ -- cos ¢ cos a colg z

Az Aa .

Rp—COSA . . .. (2 ) Ry — —Sinu colgz . . . . . . . . . (2)

19*
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Ose ce copmyne, y Kojuma ce ! ¥ a payyHajy Off jy)>KHe CTpaHe MepujiujaHa
Ka 3amafy, a (3 o3HayaBa NapajaKTHYKU yrao HeOeCHOr Tesa), JaKko f0OUBajy U3 eje-
MEHTapHUX TpOYIJIOBa (TEOPHUW [e0 Kypca acTPOHOMHje), Koju ce oO6pasyjy npu
ceprom Tpoyrny PIE, xap ce jemHome mweroBom enementy, << ZPE—1{ wunu nax
PZ=90° — ¢ mopga manu npupaiutaj, ocras/bajyhu apyru enement u PE —90° —2
6e3 npomene. LlITo ce Tuye KoopauHaTa HeGeCHMX Tesa, PEKTACLEH3HUje o U JeKJIMHa-
nuje 8, Mu hemo uxX 3a caja cMaTpaTd 3a TAYHE; YTHUAj NaK HUXOBUX rpelaka Ao u
A% Ha oppehuBame BpeMeHa M LuMpuHe, pacMoTpuhkemo mounuje (un. 88.).

84. AncomyrHa Mepema 3eHHTHHX pPacrojamba.

Kap ce nofumje KakBMM MHCTPYMEHTOM 3€HMTHO pacTojawe z paHe 3Bedfe L,
Koje ofroBapa MoMmeHTy T meHOr nocmaTpama M Kaj je oHO ocioGoheHo of pedpak-
1uje, ma Kaj ce O3Ha4u MOMpaBKa XPOHOMETpPa y OAHOCY NMpema 3Be3[jaHOM BpEMEHY
ca u, umahemo 3a opfpefly u MpM NAHO| LIMPHHU ¢, WK OOPATHO, MO3HATY JOPMYIY.

cosz=sinysind4cospcosdcost, . . . . . . (3.)
rae je t=T+u—u«.

pemike mak Au u Ap TuX peadynrara ofpeauke ce y 3aBMCHOCTHM Of Tpewmiaka Az u
AT u3 oBe dopmyie, koja ce pobuja y cymu u3 (1.), u (2.),:

ANz=(AT+ Au)cososinu—+ Npcosa . . . . . (4)

W3 mwe uanasu, fa je:

_ Az X
Au=— AT+ cospsina  cosetga ~ T T (4)u
WM nax Np = cfsza — (AT+ Au)cosptga . . . (4)

OBge MH MOXeMO MOJPa3yMeBaTH YBEK, fla Ce CTajHa JiMyHa rpemka (4. 48.)
nocMaTpaya y 3ama)keHom MoMeHTy T mweroBa nocmaTpawma mposiada 3Besfle Kpas
KoHuuh Jyp6una cagpxku Beh y Au; Tapa he AT npeacrarmbaté camo ciayvajHy
rpeuiky, 4yuja he ce cpefma BPeJHOCT, 3a MNOCMaTpakme Ha jefHOM KOHuuhy, npep-
craButu (41. 47.) y o6nuky:

(e\2 " .
e =e? -+ (%J " rme je Y = cos 8 sin p = cos p sin a.

I'pemika mak Az cappykahe y cebu ciy4ajHy Tpellky 4YuTamba BEPTUKAJHOT Kpyra,
CHCTEMATCKy TpeIlKy HeroBe Mojeje, MNoBujakba AypOMHA M HETayHOCT Tabiuua
pedpaxuyje.

' Uspasu (4.), m (4.),, notephyjyhu peyexo y un. 83., — ga cy mocmaTtpama y
NPBOM BEPTHKaly HajnorofHuja, Kag ce ofpehyje u, a y mepupujany kap ce onpehyje
¢, — MNOKasyjy joll, Aa M YyTHUA] Tpelike /\Z y H3MEPEHOM S3€HUTHOM pacTOjamy
3Be3ie U3/1a3W Tafa MUHUMAaJHHU. YOCTaJOM, aKO Ce y TUM Cly4ajeBUMa U OACTYMH
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O]l MPBOr BEpTHKaJa WIM MepuiujaHa 4ak u 3a 30°, TO he Maj0 OIITETUTH TAYHOCT
peayaTaTa, jep HMeHuTesbH, sz;na y NpPBOM U COS @ y QPYrom ciy4ajy, nosehasajy
rpewKy /\Z CaMo y OfHOCY .o — 1.15, Tj. caMO 3a T HEHe BPEHOCTH.

[Ipu jegHoBpemeHOM opfpehuBamy LIMPUHE ¢ ¥ MONPABKE XPOHOMETpa u U3
U3MEpEHUX 3EHUTHUX pacTojama fBejy PasIMYUTUX 3Be3[a WM CaMo jefiHe anu y
pasnuuuTuM Bpemenuma T, u T, oBe ce HemosHaTe MOry OApeIMTH U3 [BEjy jefHa-
yuna (3.); rpeuike nax wuxose ofpefuke ce u3 gBejy jennaumnna (4.). Kap ce osnade
y pa3HuM MOCMarpamuMma rpeumke /A\z U AT a ucto Tako U a3umyTy 3Ha4yKama , U

, ma ce pagu ckpakerma CTaBu joiu

AT, cospsina,—n;, u AT, cos ¢ sin a,= n,

oHpa hemo umatu’

A\l cos o sin a, + N\ cos a, = /N\z, — 1y 5)
1 cos v sin a A\ oS (1, = /\Z, — I
v 2 V 2 2 2
oflakie je ,
_ (&zy —ny) cos ag — (Azy— ny) cos ay
/\UL€COS p — 0 (6 — ) e = = o » B
"
ATy — ) SiNay — (L zy —Ny) sina
Adp = (B5y—1) 1 — (A% —ny) 2 o = @ & w UBee

sin (a, — ay)

OBu u3pasu AU U /\p NOKasdyjy, Aa, 3a HAjNOrOAHUje jeHOBPEMEHO OApe-

‘huBame LIMpWHE W BpPEMeHa, a3MMyTH @, W a, [Bejy NMOCMaTpaHUX 3Be3ja MOry u fa

He Oyny Omuckm 0° m 90°, Beh Tpe6a camo fa ce pasiuKyjy jefaH of Apyrora
npubnmwxro 3y 90°.

85. Oxrosapajyke (jenmaxe) BacuHe 3Be3na.

Hanpen usnosxkena ofpehuBama nonpaBke XpOHOMETpa U M LUMPMHE MeCTa ¢,
KOja Cy OCHOBaHa Ha Mepewy 3€HHTHMX pacTojaka 3Be3[d, yonwTe rosopehu, He
MOTy Ce CMaTpaTH 3a BpJIO CHrypHa, 300r Tora IUTO Y BEJMYMHY /\Z yJase, 4ecTo
BpJIO 3HATHE, CHCTEMATCKe TpellKke pa3auyuTor nopexaa. [la 6um ce OHe MOTMyHO
enumuHucane Tpe6a mocmarpaTu fBe 3Be3pe (o, 3;) U (v, 0,) Ha jelHAKUM 3€HUTHUM
pacTojamuMa z, — z,, TaKo, aa 6u 6uno Az — /\z,. Taga he ce u3 pBejy jeana-
yuHa (3.) po6utH

sin v sin 8; -+ cos ¢ cos 8, cos (T, +u — “1)} )

— sin ¢ sin 3, + cos ¢ cos 3, cos (T, + u — a,)

a opatne he ce oipeAMTH U KaJi je MO3HATA ¢, WM OOpaTHO. 3aBUCHOCT nak Mehy
rpemkama Au u A9 Haku ke ce y Tom ciydajy us ABejy jepmaumsa (5.) y oBak-

"BOM OOJIMKY

A\l cos ¢ (sin a, — sin a,) + o (cos a; — cos ay) — n,—n;, . . (6)

npu 4yemy he pasnuxa (ny — n,) 6uTH nogBpruyTa camo ciay4ajium rpewmxama AT,
n AT, momenara T, u T, mocmarpamwa no XpoHOMETPY.
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Bupu ce, pa ke ce nompaBKa XpoHOMeTpa u AOOMTM Ha Taj Ha4YMH Ca MMHH-
MaJHOM TrpelikoM mpu a, — — a, =— 90°, Tj. mpu nocmarpamy jegHe 3Be3[e Ha
MCTOYHO] CTpaHM NPBOr BEpTMKana a Jipyre Ha 3sanafHOj, ¥ fAa yomuTe oHa Heke
HUYKOJIMKO 3aBUCUTHM Of] I03HaBama LIMPUHE MeCTa; OBa maKk norofbda 3ajegHo ca
z, — z, W3WUCKyje, na AeKJIuHauuje 3Be3fa 9, u 9, Oyny jepHawxe. Lllupuna mak mecra
onpepuke ce Hajéo/be M HE3aBMCHO Off MO3HABama NONpaBKe 1, Kafa je a, — 180° — a,,
Tj. Kafa ce mocmaTpaHe 3Be3fe Oyfy Hanasuie Gnu3y MepuaujaHa Ha jelHAKUM a3u-
MYTaJHUM YAa/belbUMa Off Hera alu C je[He U UCTe CTPaHEe HEeroBe.

_ TaxBa HajTaunuja oppehuBama BpemMeHa M LIUPUHE NO CTPOrO jeHAKUM BUCH-

HaMma [iBéjy 3Be3Aa OJJIMKYjy Ce y MCTO BpemMe M HajselioM NpOCTOTOM CaMUX MOCMaT-
pama, jep cy Mepema 3eHUTHUX pacTojalba CacBUM MCKIbydeHa. [IpubmwixHO ce TakBa
MCTa Ta4YHOCT [OCTHXKE ¥ MEpEeHeM BPJIO MajuX pasjiMKd BUCHMHA [Bejy 3Be3[ja nomohy
3eHuT-Teneckona (4a. 58.).

[Tocmatpama Tpujy 3Besfa Ha jefHO] ¥ HCTOj BUCMHM 1OBeJa OH, OYEBHIHO,
Ka aBema jegHauuHama (6.) ca fBemMa HeNO3HATHUM P M i, 4 IPelliKe HbUX0Be A\P U AU
onpehyjyku mx u3 pBejy jeqHa4uua:

AU cos 9 (sin a, — sin a,) + /\¢ (cos a, — cos a,) — n, — n, )
A\l €08 g (Sin a; — Sin ag) - N\p (€OS 4, — €08 @) = ny — 1y '
mo6une 6u ce y 00MMKY:
. _ (ng—ny) ( cosay;— cosag)—(ng— ny) (cosay, — cosay)
L5008 g == sin (a; — ay) - sin (ay — ag) +- sin (a3 — ay) w1
Ae = (ng — ny) (sin a; — sin ay) — (ny — ny) (sin a; — sin ag) o (7.)?

sin (a; — ap) -} sin (ay — ag) + sin (ag— ay)

[Ipema TomMe 06Ge Hemo3HaTe ¢ M U ofpefuhe ce y TOM cay4ajy Haj6o/be MpU pacTo-
jambuma Meby asumyTuma Tpujy 3Be3fa —

— e — % —— o
a,—a,=a,— a; = a; — a, — 120

jep je y Tom cny4ajy umenutesb uspasa (7., u (7.), MakcuManaH.

OsakBa ce meToAa jefHOBpeMeHOr ofpehuBama LUMpUHE MeCTa ¥ BpeMeHa, —
Ha KOjy je ykasao ayc, — BpJO PETKO A0Caj NpUMEHUBANA YCIbE[ PA3HUX HEHUX
NPaKTUYKMX HE3rofja, Ofi KOjUX Ce HajriaBHUjd cacToju y Tewkoku opabupama mo-
rOJHMX 3Be3[la 3a NOCMaTpamwe, M, IUTO je MHOr0 NPOCTHje OAPENUTH BpeMe IO OAro-
Bapajyhu BuUCMHAMa fBejy 3Be3fila NPUOJMIKHO jeHAKUX [eK/JMHAUMja, a LUMPUHY IO
jelHaK¥M BHCHMHama Jpyror napa 3Besfia, Koje Ce Hajlase OKO MepujujaHa.

86. Asmmyranna nocharpan»a HeGecHEX Tena.

Jla ce ofpaTumo caja MeTojama 3a ofipehuBare nmpaBlUa MEpPUIKjaH2 HA KAKBOM
MECTY ¥ 3a OfiperHBalbe BpeMeHa ¥ LIMPUHE U3 a3UMYTaJIHUX IOCMATpaha HeGeCHUX TeJa.

Axo ce yHuBEpCaJHUM MHCTDYMEHTOM M3Mepu Xopu3oHTannu yrao M mehy
KaKBUM HENMOKPETHHM 3E€MHUM NpEIMETOM, YujU je asuMyT A, u HeGecHum Tenom E y
u3BeCHOM MoMeHTY [ mo XpoHomeTpy, oHpa he ce 3a asumyT Tora HeGeCHOr Teja
a=A+ M poburu u3 chepnor tpoyrna PZE mossatu mspas
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sin ¢ cos 8 cos (T 4 u— z) — cos ¢ sin & ®)

cotg a = colg (A +=M) = cosdsin (T +u—«)

Koju tie M MOCHY)KMTH 3a Ofpenly ¢, WM U, WM A, Kaja Ccy fBe off TMX BeJH4YMHA
peh mosHarte. 3aBucHocT mak mehy rpemxama AA, AM, AT, A¢ u Au npexcra-
puke ce, Ha ocHoBy ¢popmyna (1.), u (2.), y OBaKBOM OG/IMKY:

cosdcosp sin a : 8y

AGZAA?*:AM'__(AT_‘_AH) sinz — Af lgz

OBo nokasyje, aa ke ce a3umyT A 3eMHOr MNpefmeTa WM Npapall MepuivjaHa
Ha JaHOM MECTY OJIpeAuTH, HEe3aBUCHO Off MO3HaBama IIMPUHE ¢, M3 IOCMATpakba
‘KaKBOr HEGECHOr Tejia, KOje Ce HajiasW y MepujujaHy; rpelika mak ,\u umahe npu
ToME YTOJIMKO MalbH YTHL@j, YKOJMKO je HeGecHo Tejo Gamwxke mony (cosd = 0),
xao Hnp. INonapua 3Be3ana (o Ursae minoris). Taxsa ce 3Be3Ja MOXeE MOCMAaTpaTH
¥ y 6nu3uHU HheHe enoHramuje (cos p — (), aa pesyaraT A HeOM HHYKOJIMKO 3aBHU-
cuo of rpemke Au; Taga ke ce, y cpefmeM U3 HEHMX MNOCMaTpawka Ha 3amnajiHoj
(- a) n ucrounoj (— @) enoHraumju, eTMMMUHUCATH U YTHUAj IpelIke A\9.

[Towro ce y ¢opmynu (8.)" xoeduuujeHT KOA /\¢ mpeTBapa y HyJy jouI H
npu z = 90°, To, Np! [OBOJLHO MO3HATO] MONMPABUM U 4aCOBHMKA, adUMyT A 3eMHOra
TIpeiMeTa MOke GuTH focTa po6po oapehen u3 nocmatpawa Cynna y ONM3MHU Hhe-
ropa pakawa unu 3amacka; npu Tome he yTuuaj rpemke A\u yBek GUTH jefiaH u
WCTH, a HauMe: A\a — Ausin g, jep je Taga cosd cos p = sin ¢.

Kapa je mo KaxBoj Of Hampej M3JIO)KEHMX MeTOofa ofpehen asumyT A Kaksora
3EMHOr NpeMeTa, WK NaK IpocTo, ofpekeHo npounTame M, Ha XOPU3OHTAIHOM KPYTy
MHCTPYMEHaTa, KOje OfroBapa MpaBly MepuAMjaHa, OHlA ce M3 cibefiehux 3aTum asu-
MyTaJHUX NocMmatpama HeGeCHux Tena mory Beh TayHo ja oppehyjy no dopmynu (8.)
MM TIOTPaBKe U XPOHOMETpA' MM IUMpHHE o, NpU 4YeMy ke ce rpellke wUXOBE U3pa-
3utu u3 (8.)" opaxo:

1

Au=— AT+ TS T (Nasinz—+ ANesinacosz) . . . (8),
DY s alcosz [— Aasin z + (AT + Au)cosd cosp] .o (8)%

Opatne ce Buau, la ce u J00MBA HE3aBUCHO Off MO3HABamwa ILUMPUHE ¢ U3
mocmarpama 3Beafie. y mepuaujany (a — (); axo je oHa mpu TOM joiu ¥ 6148y 3€HMTA,
OHJa HM yTuuaj rpewke Au Hehe Outu oceraH. 3a ofpehuBame nNaK WIMPUHE ¢ YBEK
je Gosbe MmocMaTpaTH 3E€HUTHY 3Be3jly y NMPBOM BepTuKaly, jep ke Taja cosdcosp —
—=sin ¢ sin z GUTH BPJIO MaJo.

87. Ilocmarpama maca)KHAM HHCTPYMEHTOM.

Op rpemke ce AM y mepesom yriny M mehy HeGechum TenoM M 3eMHHM
TIpEIMETOM, W yomuiTe, Of rpeuike ce /\a y ofpehuBaHOM a3uMyTy Tora HeGECHOr Tesa
MOXXEMO MOTMYHO OCJA0GOAUTH, aKo ce nocmaTpajy ase 3Besfe (o, 9,) u (a, 3,) y
jeHOM W WCTOM BepTUKaly q, ToMohy mNaCa)KHOr MHCTPyMEHTa, JM0CTa CTaGuWjHO
nocras/beHor. Taga ke ce, 3a ofpenly mompaBKe u XPOHOMETpa NpU MO3HATOj LuKU-
puHM ¢ waM o6paTHoO, Ao6uTH M3 jepHayuHa (8.) OBO:




sin g cos 8, cos (T;+u—a,) — cosesind; __ singcos3,cos(T,+ u— #y) — COS @ SiNdy (9.)

cos §, sin (Ty +u— o) — o cos 8, sin (Ty + u — %) B
nBa mak u3pasa (8.) 3a BpegHOCT /\a, Koja je omuTa 3a o6e 3Be3fe, Aahe OBaKBY
3aBucHocT rpemaka Au u A¢ o AT, u AT,:

(AT1+AU)QMS—&_A? sina :(ATz—‘FAU)w—&‘P ﬂn.a .

sin zy tg z4 sin zy tg z,

Kap ce pagu ckpakemwa o3HauM
AT, cosd cosp, = s, u AT, cosd,cos p, = A\s,,
U 3aMEHU OBJIE

€0s 3 cos p, cos g cos a cosdyco8py cosgcosa
—_— = — sin
sin zy =sing+ tg zy sin z, ? + tgzg ’

onHga hemo umatu

ASI As2
sin zy sin zy

. 1 1 ;
S o COS A — 5in — == {}
+ (A\u cos ¢ cos AR a)( B ig.zg)

W
A\Sy SIN 2y — A Sy SN Z4
sin (zy — za)

A\l cos g cOsa@— Ne Sin a =

A ce oBe 3€HWTHA pacTojaka z, W Z, payyHajy 3a o0e 3Be3je Mo Bep-
TUKaJly a ca jefHe M KMCTe CTpaHe Of 3€HMTA; aKo WX nak OyJAeMO payyHamd Kao
NO3UTUBHE y CyNPOTHOM mpaBly, — IUTO je 6o/be, — oHpa hemo A06MTH

NS SINZy+ NS 8inzy ’
sin (zy 4 z2) = D ©.)
OBo je ocHOBHAa (popMyna 3a MPEHOCHM macakHW MHCTpymeHT'). CarzacHo ca
HampeJ, PEYEHUM O A3UMYTANHUM TOCMAUIPAHMMA YOWuuuIe, — OHA MOKasyje, fa je
3a ofpenly MONpaBKe XPOHOMETPA HAjIOTOAHUje NMOCTABUTH MHCTPYMEHT y MEpUAM{aHy,

/\ULCOS 9 COS @ — /\ 9 SIN A =

) Hehe GuTu cyBumHo, Aa ce oBie o6jacHu reomeTpucka Bpepnoct Bennuune Ar. ITomokaj ce Ha me-
Gecnoj cthepu Bepruxana E,ZE, (ci. 101.), y xOMe je MOCTaB/beH MACAKHU MHCTPYMEHT, oapehyje nonoxkajem E, u E,
ABejy 8Be3fa y MOMeHTMMa mocmarpama T, u T,; a;u momTo Cy TH MOMEHTH 3aNa’kKeHn
carpemkama AT, u AT,, kojuma oarosapajy (ua. 47.) pacrojama E e, =As, =AT, cos 3, cos p,
u E,e,=0As,=AT, cosd;cosp,, T0O ke HCTHHHTH NOJOXKA] Hanpej pedyeHora BepTHKAIA
6GUTH BEJMKH KDPYT, KOjH NpPOJA3U KPO3 TAYKE €, M €,; 800 TOra ¥ 3eHUT MeCTa NOCMAT~
pama Tpe6a fa Ce Hanasu [AETOA HA HEMy a He y Tauuu Z, Koja OACTOjM Of Hera Ha
HexoM pacrojamy ZO =x. 3amucaumo, aa ce kpyrosu E E, n e e, npecenajy mehy co6om
y Taunu B, ma xap osHaummo ZB=y u X e,BE, =38, onga hemo umarn:

As,=Bsin(y +z)=—— st sin(y + z;) =x cos z; + x sin z, cotg y
Asy,=@sin(y + z) = 91:.1 sin (y 4 z,) = xcos z, + x sin z, colg y,  crora je
E—Ans—'zl QAFS? =x (colg z, + cotg z,) = x i:zz—(zi:}% . ofakne je
r— As, s;‘glz,(,zzi-_i_As;Sin % Ap

Ha Taj HayuH Ar mpepcraB/ba pacTojame IMOrpeuiHora mojo)kaja seHurta Z op BepTuraia e,Oe, y xomecy
ce Hanasune ase 3Be3ge y momenTuma T, m. T,. Axo je mompapxa u 4acoBHMKA (IIa NPEMa TOME M IOJOXKaj MEpU-
mujana PZS Ha He6ecHoj cd)epu) TA4YHO NO3HATA, OHAA ke ce UCTMHUTH BEHNT HAJA3UTH y Ta4yly Z, Ha NpECceKy

PZ ca e,0e, n Tapa he ZZ,
je TayHO para IIMPUHA MECTa, onna iie Ce HCTHHUTH BEHUT HANA3HUTH y Taunu Z, HA NPECEKY NepneHAuKyJapHe

Ar
Ha PZS ca xpyrom e¢,0e, n Tapa ke yrao Z,PZ = CON T

r . .
7 IPeACTaBBATH TPemKy Ao, C kojoM ce ofpebyje wwpuHa MecTa ¢; aKo am

NpeACTaB/bAaTH TPEKy All C KOjOM CE 106HBA

© TPaX€HA NompaBKa u 4aCOBHHKA.

a 3a ofpefly IUMpMHE MecTa, — Yy NpBOM BepTHKajy. Tajga he TayHOCT TuX ofpe-
na6a 3aBUCUTU Off Bpe;mocm /\I, Koja oneT 3aBMCH Off rpemaka As; u /\S, C KO-
juMa ce Jo6uBa (Y CpejteM W3 MOCMaTpama Ha HEKOIMKO KOHumha) mnosoxaj o6ejy
3Be3fa y OfIHOCY npema cpefwmeM KoHunhy uHCTpymenTa (4. 47.) Hajnpupopuuje je
IONyCTUTH, Aa je Cpefrmba BPEJHOCT THMX rpelllaka 3a obe 3Be3jle MOfjeHaKa ¥ paBHa
e,; Taga ke ce cpenma BPEJHOCT €, rpelike /\I' W3Pa3UTHU OBAKO:

|/sin221—~|—xin222 _oqp "
AL Qe - (9)

er:es

¥ JIako je BupeTH, Aa ke oHa 8a CBaKy JaHy BPEAHOCT %(zl —+ z,) =— z usaku mMuHU-
MajiHa NMpU z, — z, — z, a Haume:

e, (min) = ,/i;_colT

Bpojue nak BpegHocTH MHOkuTesba ((i) mpu e, yomwTe Cy OBaKBe:

Sin(z; + Zp)

(C) _ V sin® z, - sin® z,

2

2 0° 10° 20° 30° 40° 50° 60°

0°| 071 100 100 100 100 100 1.00
10| 100 075 077 083 087 091 094
20 | 100 077 076 079 084 089 094
30 | 100 083 079 081 087 093 100
40 | 100 087 084 087 093 100 110
5 | 100 091 089 093 100 110 123
60 | 100 094 004 100 110 123 14l

[Ipema TomMe 3a ofpenly Maca)kKHMM MHCTPYMEHTOM KaKO LUMPUHE, TaKO U Bpe-
MeHa HajnorfioHuje je uspabpaT¥ Ha pasHUM CTpaHama Ofi 3€HWTa JiBe 3Be3[e Ca
3€HUTHUM pacTojamuMa z, U Z, NPUOIMKHO MOAjEefHAKUM U MO MOTyhHOCTH LUTO MakuM.

Jemnaunna (9.)" noxaayje jowr pa je HemoryhHO jefHOBpemMeHO ofpehuBame Bpe-
MEeHa ¥ LIMpMHE NAaCa)KHUM HHCTPYMEHTOM 6e3 NMpOMEeHEe heroBa asuMyTa, 3aTO LUTO
KoeduUUjeHTH KOf Au M AP Yy TOj jelHa4YMHU OCTajy HENPOMEH/bUBU 3a CBE 3Be3Je,
Ma KOJMKO HUX NOoCMaTpamd.

Ha 3aBpuieTky cBera pedeHora y oBoj ryiaBu O ofpehuBamy BpemeHa Tpe6a
HanmoMeHyTH, Aa je y Qopmynama (4,), (5.), (6.Y, (7.) u (9.)" rpemka Au ysex mnpo-
npakena KoeduuujeHTOM €OS ¢, KOju MOKasyje, Aa CPefitbd IPEIlKa €, MONPaBKe YaCOB-
HUKA, Koja ce ofipehyje naHOM METOJOM M [aHMM MHCTPYMEHTOM, Tpe6a fa u3;asu
yTonuko Beha ykonuko je Beha ¥ mmMpuHa ¢ MecTa nocmatpawma. To u Tpeba yBek
MMaT# y BHUAY NPU CPaBH-HBAlbY ]enHo C JpPYruM peayjiTaTa nocMmaTpara, U3BPLIEHHMX
HA pa3HUM LIKMPUHAMA.
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88. YTunaj HeTaYHOCTH KOOPAHMHATA 3Be3Aa.

Cnyuajue rpewke /\o. U A3, KOjuMa Cy MOABPrHyTe peKTaCueH3uje o U Jie-
KIMHauMje O yc/bel HeTayHoCTH OfpehuBatba TUX KOOPAMHATA HA aCTPOHOMCKMM
oncepBaTopHjamMa, pasjMuMTe Cy 3a pasHe 3Be3fe; CpeAbe NaK HUXOBE BPENHOCTH
e« M €, — Koje Tpe6a CMaTpaTH Kao He3aBUCHE jefiHa Of Apyre, — 3a (pyHAaMeH-
TalHe 3Be3fe NpPBMX MET BeJW4YUHA NPUOIMKHO Cy OBaKBe: .

€.€08 8 — &3 — + 0°02 = 4- 0'3.

AJM TOLUTO HETA4YHOCT /\¢.cOSd Yy MOJOXKajy 3BE3le Ha HEHOj mapajend U
HeTayHOCT A\d y MOJOXajy HEHOM Ha KPYry AeKIMHaluje fajy y CBaKOM M3aGpaHOM
npaBly, KOji CacTaB/ba C THM KPYyrom AeK/IMHALMje yrao p, rpemxe /\o.cos d sin
u Adcosp, To he cpeimba Tpellka 4& Yy TNOJOXKajy 3Be3fe OUTH jeiHa U UCTa Y
CBaKOM KM3a6paHOM MpaBlly, a Haume:

o=/ (e, cos Bsin )’ +(g; cosp)? =403 y/sin®p—|-cos? p = + 0°3.

Ha Taj he HauuH 3€HUTHO pacTojame 3Be3[le z W EH asUMyT o OMTH MOABPTHYTH
rpeuxkama

S=1403 . . . (10) n Eo=223 1)

sinz

Opatne ce, Ha ocHOBYy Gopmyna (4.), u (4.),, AUPEKTHO ROGHMBAjy OBAKBe
CPe/ithbe TPEILKE 4&, U &, Y U3BOhewYy 3EHMTHOr pacTojarba 3BE3[E:

_ e 002

**u = Cosesina ae cospsina - T T T (10.),
e, — ¥ — 4 03

*IG? _— cos a — :t cos a . . . . . . . (10)?

a Ha ocnoBy ¢gopmyna (8.), u (8.)' moOUBajy ce cpej. rpeimike TUX HCTHX HM3BOAA
M3 a3UMyTaJHUX MOCMATPama YHUBEPCA/IHUM WM NMACaKHUM HHCTPYMEHTOM:

#€a SIN Z 0502 ' 11
i cosScosp = cosdcosp (1)
__ sEaSinz 0’3 1
**9 = Sinacosz T+ sinacosz - .0 " (11.).

3a BehMHY NpPEHOCHMX HHCTPYMEHATa OBE Cy TIPEIUKE &, M 4 CKOPO HEOCETHE Y
CpaBibelby Ca CpellkaMa CaMuX NOCMaTpama a y 3HATHOM CTENeHy Ce joul CMambyjy
y pesyNTaTHMa, OCHOBAaHMX Ha IOCMATPamblMMa HEKOJIMKO Pas/M4YMTHUX 3Be3fa.

89. Vrunaj nuesrne aGepammje.

Kao wTo je MO3HATO W3 TEOPHOT [ena Kypca acTpOHOMHje, JHEBHa abepauuja
noMepa UCTHHUTO MecTO cBaxora HeGecHor Tena E ma HeGecnoj cdepu y npasuy
ucrouyne tauyxe () xopmdonra (cn. 102.) 3a Benuuuny

EE — v sin E0, rae je 1=031cose . . . . (12)

Jla BUIMMO, KaKO TO yTH4E HAa MEPEHO 3€HUTHO PAcTOjatbe U MEPEHH a3iMYT HeGECHOT Tea.

— 155 =

Axo je y Hexom MomeHTy T 1Mo XpOHOMETPY M3MepeHO 3€HUTHO pacTojame
IF/ = 7’ npusupHora mecta HeGechor Tena K/, ompa je 3eHuTHO pacTojame ZE =z
UCTUHUTOr HeroBor Mecta K Guno pasHo z' panuje ox T 3a

BPJI0 Majl¥ MHTEpPBAJ BpeMeHa =
Z s’ 0
AT — __z.—zl _; z’i o 5
cosp sin a |
any TOWTO je ol g :
!
z — 2/ = EF’ cos < TEQ = 0731 cos ¢ sin EO cos << ZE0, Cr. 102.

a u3 tpoyrna ZEQ ca crpanom 20 =90° u yrnom 0ZE —90° | a wusnasmu

sin EO cos << IEQ = sin a cos z
to hemo umatu:
ATl =031cosz=0021cosz . . . . . . . (12),

Ty Bpegnoct AT u Tpe6a yBex omysumatu off nocmaTpanux momenara T wmm nak,
IITO je MCTO, NOfiaBaTH je NOOMBEHO] NMONpaBUM XPOHOMETpa i, fa OU ce y3e0 y
padyH yTuuaj AHeBHe abepauuje Ha MepeHa 3eHUTHA pacTojarba HeGeCHUX TeJa.

Ito ce Tuye pasnuxe Mehy asumyTuma a ¥ @’ HCTHHUTOT W TPHUBHUIHOT
mecta HebecHor Tena E m E/, To ce ona po6uBa u3 enemenrapuor Tpoyriaa ZEE’
y 001uKy:

(a — a") sin z = EE’ sin << IE0 = v sin E0 sin 5< ZE0 = v sin (90° — a)

y ___ cosa
UM a—ad=Y— . . . . . . ... .. (02)

[Ipema Tome, Kag je a—-90° wusnasu pa je a—a’. Y Gnu3uHM NaK Mepu-
nujana (cos a=1) cBe 3Be3fe TpebGa Aa ckpehy yciben AHeBHe abepauuje y nepneH-
IMKyJapHOM NpaBLy Ha Hera 3a jefHy W ucTy BenmauHy (a — a’) sinz=+<, Kao
IUTO ce TO BUAM M M3 u3pasa (12.); 36or Tora, fa 6u ce TO y3eJ0 y padyyH IpH
nocMaTpambyMa Ca MACAKHUM MHCTPYMEHTOM, KOjU je MOCTaB/b€H Yy MEpUAMjaHy, Haj-
npocTuje he GUTH aKo ce MmeroBa KOJMMAUMOHA TpEIliKa NPOMeHM Gail 3a Ty Belm-
uuHy (41. 54.)

90. IlocraB/bame NPEeHOCHHX HHCTPyMEHaTa 3a HOCMaTpame,

I[Ipe Hero wTo mpehemo Ha peTasbHO M3y4yaBawme MeTofja 3a ofpehuBame Bpe-
MEHa, LUMpMHE M a3uMyTa, KOje CMO pPacMOTPWJIM CaMO y ONIUTHM LPTaMa, ia KayKEMO
jelHOM 8a cBarga O ToMe, Kako ce mpubmwxHO oOfipehyje mnpaBaly MepuaujaHa Ha
XOpM30HTAJIHOM KPYry Ma KaKBOI NMPEHOCHOr MHCTPYMEHTa, Kaj Ce OH MNOCTaB/ba 3a
nocmMaTpama Ha MECTy, Ydja je IUMpUHA ¢ NpUOIWKHO Mo3HaTa. To je HEeOomxomHO
notpe6HO, pagu Haxohewa AypOMHOM OHMX 3Be3/|a, KOje MOCMaTpay >KeJu la MOCMaTpa,
amm He of oka Beh mnomohy egemepmpa, Tj. nmomoky panuje cpadyHaTHX TabiaMua
a3uMyTa ¥ BHCHHa 3Be3[d 3a pa3Ha BpeMeHa. . '

Axo ce MHCTpPYMEHT nocraB/ba Hohky, oHfa ke ce Mecto Mepupmjana M, Ha
XOpM30HTAJHOM KpPYry HEroBOM OJpEefUTH HajnpocTHje BuU3Upajyhu AypOMHOM Ha
[Tonapny 3me3py. [Ipountano mpu Tome M Ha Kpyry Tpe6a camo NMONpPaBUTH 32 Maly
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BEIMYMHY a3UMyTa @ Te 3Be3ie, a Iera je JIaKo cpayyHaTu (aKo HeMaMmo HeHe ede-
mepupe) ¢ tayHowhy mo 17 mau 2’ no npuGmmKHO] Qopmyau

p— Asint
~ cos(pF+~)cost’

Koja ce po6uBa u3 Tpoyrna PZE ca panom mamom crpanom PE — A wu ca mosnatum
yacopHum yriaom ZPE — 1t

Kapa ce mak skenu, fa Ce MHCTPYMEHT NOCTaBu G6JaroBpeMEHO, famwy, fa Ow
Ce MOrJIO NMpPUCTYNHUTH NOCMATpamy 3Be3[a joul 3a BpeMe CYTOHA, OHAA je [OBOJHHO,
pa ce npu o6a nonoxkaja mHctpymenta (R) u (L) naBuaupa pypOuHOM mo jegaHnyT Ha
neHtap CynueBa pucka. Tapa he ce, mo 3anakeHum npu Tome MomeHTuma T, u T,
N0 XpPOHOMETpY, no npouutamuma R u L BepTuUKanHora Kpyra u no npoyuTawuma Xopu-
sontanHora kpyr M, u M, naku ne camo asumyr CyHua a u mecto mepupujana M, ca
YKeJbeHOM TayHOCTH 0 2’, Beh W mompaBKa XpPOHOMETpa i C TayvHowhy 10 HEKOJIMKO
CeKyHJa BpeMeHa, ak0 OHa C TaKBOM Ta4HOCTH jOlI HHje MO3HATA.

Cea HeonmxopHO noTpe6Ha 3a TO CpavyHaBaka M3BpUIMhE Ce OMax Ha Juy
MeCTa ca JorapuTMuma Ofi 4 feuumane no oBUM (opmysiama, y Kojuma /\ O3HayaBa
nonapHo pactojatbe CyHua a @ — 90° — ¢ (Teopnu feo Kypca actpoHomuje, ri. II):

sin(s— z) sin (s — A) siu (s — )
T=+4(T,+T) m = Se—2)sin(—
- a__ m
1~ r m
s=i(z4+A4+8) 93 = mp—7

1;10“::§(M,—|—M,)—a u—=@C+o)—T ”

IIpumenp. ;—g aprycra 1990. .y c. TokcoBy (p=60°11) oxo 6 4acoBa y Beue MmocmaTpaHo

je Cynue (x=10"20m59s, 8—=-10°17'8) pagu TaYHOr MOCTaB/balba MAJOra 3EHUT-TEJECKONA.
Y momenty T =16°21m12% no xpoHOMETpPY, KOjM je MIIAO0 110 3BE3AaHOM BpeMeHY, IPUBHAHO 3EHUTHO
pacrojame uenrpa CynueBor 6mwio je z'==80°51" a ucrunuro z— 2’ -} refr.=80°57’; npouutame
NaK XOPHM3OHTAJHOr Kpyra 6mwio je M=96°30". Ilo TuM paHMM cpadyHata je MOMpPaBKa XPOHO-
MeTpa U ¥ MeCTO Mepupmjana M, Ha Kpyry Ha OBaj Ha4uH:

2s —190° 28’ ' lg 2m =8.7805
A= 79 42 s—A=15°32 lgsin (s—A)=94218  Ig cotg 5 =9.9624.

z= 80 57 s—z=14 17 lg sin (s — z) =9.3922 lgtg é— =9.9980.
D= 29 49 s—0=65 25 lg sin (s—®) = 9.9587 lg tg% =9.4315.
s=.95 14 E=95 14 pon. lg sin s =9.0018 lg sin s = 9.9982

KOHTpOa lg m=9.3902 ¥£=19.3902.
%—: 47°29' %:44°52’ _ K O H T p o JX a
a= 94 58 t =89 44 th = bh 58m56s t 4« = 16" 19m55s
M = 96 30 o =10 20 59 T=16 21 12
My—=—-1°32' u=— 1m17°

NTABA XI.
OJPEBUBAILGE BPEMEHA O BUCMHAMA HEBECHHX TEJIA.

91. Mepeme 3eHHTHHX pacTojama 3Be3fe.

[lpu Mepermy 3€HUTHOr pacTojala Kakse 3Be3Jle, Koja je morofHa 3a oppehu-
Bame BpPEMEHa M0 H0j, Ha Iy ce Bpwe mpu o6a nonoxkaja uncrpymenta (R) u (L)
TI0O HEKOJMKO BU3Wpalba, KaKko pajd Tora fa ce ocnabu yTuuaj CiaydajHMX rperiaxka
nocMaTpaka Ha TayHOCT M3BOohemwa mnonpaBKe YaCOBHMKA, TAaKO W pajd TOra ja ce
uMa noTpeOHa KOHTpOJa CBHMjy 3amuca MocmaTpawma y xkyprany. Ilpu Tome je jou
KOPUCHO, fla Ce Mpenas ca jejHora MoJoXkaja MHCTPYMEHTa Ha JPYrd BpIUM ABA MYT
Yy OBaKBOM CHMETPHUYHOM pefy: :
2 nocmaTtpatama 3Beafe npu kpyry R (umm L)
4 5 " » » L (wmm R)
2 & ” » » R (wm L)
3aTo wrTo he ce Taja UCK/bYYUTH y CpefHeM Ppe3yJaTaTy YTULaj MOCTYNHUX NMPOMEHA
MecTa Hyle Ha nu6enu M ApYTHX NPOMEHa Ha MHCTPYMEHTY, KOje Ce Bplie npomnop-
nuonanHo BpemeHy. Ctawe GapomeTpa M TepmoMeTpa Tpe6a Takohe 3anuCHBATH KaKo
70, TaKO M MOCNe NocMaTpama, jep je TO HEeONXOJHO MOTPeGHO 3a [oLHMje Cpa4yyHa-
Bae yTUlAja pedpaKuuje Ha MepeHa 3EHMTHA pacTojama 3Be3[E.
Ceako mojeguHo mocmatpamwe 3Beafe upu kpyry (R) wam mak (L) cacroju ce:
1.) y npuGAMKHOM NOCTaB/baiby AypOMHA MO BHCHHM, MO3MTHUBHUM OOpTare€M MUKPO-
MeTapHOT 3aBPTHa, Te fla NMpoJa3 3Be3fle NPEKO XOPHUBOHTaJHOr- KoHumha Gyae TeK
nocye HeKoJUMKo cexyHaga (5 mo 10), 1WITO je HEONXOAHO MOTPe6HO paju yMUpEHba
Mexypa Jubene mpu BEPTHKAIHOM Kpyry; 2.) y TauHOj oueHu MomenTa I, mo xpomo-
MeTpy, Tpeja3a 3Be3fie Npexo KoHuuha; 3.) y mpouuTamwy JauGese OfMax 3aTUM, U,
Hajaaj, 4.) y NMpoYMTamy BEPTUKAJHOr Kpyra nomohy o6a MMKPOCKOUA WM HOHMYCA.
Jo6po je Taxohe 3amucuBaTH M NPUOIMYKHO NPOYMTa€ XOPUBOHTANIHOra Kpyra, ja
6¥CMO MOTNYHO yBepeHH 6wy, Aa ce 3aucCTa MocMaTpa Ke/beHa 3Be3/la a He KaKBa Jipyra.
Jla 03HAa4MMO Cpefile M3 MPOYMTarma MUKPOCKONA MJM HOHMYCA, — IONpPaBJbeHO
jowr u 3a cramwe aubene (4. 60.), — 3a HEeKO mMoCMaTpame MpU KPYry € fiecHa ca
R, a npu xpyry c seBa ca L, ma Heka MCTMHMTO MeCTO 3eHMTa Ha Kpyry Oyae
1=1,+ AL, rae 1, o3HayaBa mwerosy npubMDKHY BeM4YuHY, Koja je Beh yHampep
nosnata. Tapa he cBa u3BeleHa 3€HUTHA pacTojarba 3Be3[e

7 =17,—R " 7 =L—1,

&

-
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O6UTH NpHM je[HOM MOJIOXKAjy Kpyra CmameHa a npu Apyrom nosehaHa 3a jeiHy W UCTY
many BemuuuHy A\ Z,; crora he ce ¥ 4acoBHM yriM mHeHH I, KOjU THM B3€HUTHUM
pacTojamuMa OfroBapajy, A06MTH jeflHM MarbU a ApPyrd Behd Off MICTUHUTHUX 3a BEJIMYUHY

_AZy
CoS @ Sin apy’

rie a, O3HauaBa CpeflbM M3 a3uMyTa 3Be3[e 3a BpeMe nocmarpawa. Ha cpepmwu nax
pe3yaTaT TonpaBKe XPOHOMETpa M3 CBHUjy THX MocMaTpamwa rpemka A\ Z, Hehe Huyko-
JIMKO YTHULATH.

3eHnTHa pacTojatba z’ Tpe6a 3aTuM fa GyAy MCTpaB/beHa 3a BEJIUYUHE pedipax-
uuje, Koje MM OAroBapajy; aju je Iy JOBOJ/bHO CpayyHaTH CamMO 2a MpPBO U MOCHEfHE
nocMaTpame, 3a MHTepBalHa nak aobuke ce mpocTuM uHTeprnonoBaweM. [locmarpann
nak no xponometpy momentd T,, T,,.... T,, Koju ofropapajy neMHUTUBHO M3BEEHUM
3EHUTHUM pacCTOjakbuMa 3Be3[e Z,, Z,,.... Z, Tpe6a fa ce nompaBe NPHUOJMIKHO

MO3HATHM XOlOM ® XPOHOMETpa Yy ouHocy npemMa 3BE3aHOM BpeMeHy, Aa Ou ce
TPa)KEHa HEeroBa MOMpaBKa U payyHajia NpeMd HEeKoM .ofpeheHoM, Maxkap ¥ Npous-

BOJbHOM, MOMEHTY To, Hanpumep, npema CpeambeM MOMEHTY U3 CBH]y rnocmartpama.

92. CpauynaBame mompaBKe XpPOHOMeTpa.

3a uacosne yrne 3sesfe ! —T - u— o, koju ofrosapajy HaheHUM 3eHHTHHUM
pacTojakuMa HEeHUM z, l06UMBa ce U3 OCHOBHe jefHauuHe (3.) npehawme riase oBa-
KaB U3pas3: '
* ___cosz—singsing,
cost= s
oS ¢ €os &

any 3a cpayyHaBawa OH [I00MBa OBaKaB MpeoGpaaj:

. ot l—cost _ cos{—cosz - cosz
sl __ — — -
M g=—"g =~ 2cos ¢ cos 8 =K cos{)’ coee e (1)
re ¢ (—o¢—20 " ____cost
y _ C ~ "2cospcosd

BEJIMYMHE CTajHe 3a LeM HU3 mocmarpawba 3se3fe. [lomohy norapuTamckux Tabauua
CymMa M pasjuMKa ¥ ,NOMOPCKMX Tabmmua“*), y xojuma ce lg sin”% najy ca 6 peuu-
Mana, HajynoOHuWje Ce BplLIe CpadyyHaBawa yrioBa { y CEeKyHJama BpEMEHa, Mo apry-
MeHTy | u3pakeHOME KaKo y CTeNneHHWMa, Tako W Yy 4acoBuma. [loHekajy ce uspasy
sin® 7’ flaje ¥ OBaj JarapuTaMCKU OGJIHK:

. g t sin 4 (z — () st
sint L— sinpG—Qsink+y 1)
2 oS ¢ cos 3
npu uyemy ¢gopmysap 3a cpadyHaBame M3J1a3d HEIUTO CJIOXKEHUjH. .
Ca nabenum uvacopHum yrimma ! Benuuune he (o) =T =1, — ca 3HakoM °
MUHYC 3a 3anajHe 3Be3fle M Ca IUIyC 32 UCTOYHE, — M3Pa)KaBaTU MOMEHT KyJIMH-

Hauuje 3Be3fe MO XPOHOMETPY, M, OHe Tpeba fa ce pasnukyjy Mehy cobom y moje-
[MHAM TOCMATPambuUMa, M3BPIUEHUX NpPHU jefHOM M MCToM moaokajy kpyra (R) wmm (L),

*) ,Mopexoaunist Ta6annu*

AT B At
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caMo yCJbeJl Cly4ajHMX rpellaka THX NocMmaTpama; 360r Tora, aKo ce y3My Cpefime
ppepHocTH (o), u (), u3 cBujy mocmrpawba npu Kpyry (R) u nmpu kpyry (L) a 3aTum

HUXO0BA NIONYCyMa:
o] = ¥ [(), + ()],

onnaA he ce ue‘qmumusﬂo JOOUTH : E
n=o—J[a] . . . S .. L. (2)

3ajenHo ¢ TvM oppepuke ce u nompaBke AL, panuje NPHGIKHO yserora
MmecTa 3eHuTa /, U3 u3pasa:
ALy,=cos o sin ay,

@@ L B3)

alM Cce OHa UCTO TaKO MOKE OfpPefUTH M U3 Ipomnopuuje:

AL, _ zZn—n __(Az ’
V@ —wT = n =(ag), o ®

rpe cy i, m I, 4acoBHM yriM 3Be3jie, CpPayyHaTH 3a 3EHMTHA pacTojama 2, M Z,
npeora (1) u mocnefmwera (n) nocmatpama,

Axo ce Haj3aji y3My OACTymama U NOjeAMHHX pe3yiaTaTta (o) Of cpemmux (o),
u (), To he ce mo cymu HUXOBUX KBajparta (Vv) CpadyHaTH Cpefiba CjyyajHa rpelika

jegHora mocmaTparhba 3Be3jie:
ivv
‘/ R (D)

amM je 3a MOBOJBHO HeHO ofpehuBame noTpe6rHo, pasyme ce, JOCTa 3HAaTaH Opoj
3Be3J|a, NOCMaTPaHUX NPy UCTUM OKOJHOCTMMA. TeopHa mak mweHa BPeAHOCT, — IOLUTO
je KOMOMHOBaHa M3 Cpefie CiyyajHe rpelike er y 3anakeHom MomeHTy T nponasa
3Be3jle NpeKo XOpM3OHTaNHOr Konumha y nyp6uny (un. 84.) u rpewxe E, y npouu-
Tawy BepTUKaaHOr Kpyra (un. 60. u un. 67.), — Tpe6a pa Gyne OBaKpa:

2 Ez — 52 52+E22 5
__ST_}_(cosep.sma) = +cos2<psin“’a ot (5)

Tako wnp. Ha wwupunu ¢ = 60°, npu a =90° u e =+- 0?10, 3a Pencongon
BepTUKaNHU Kpyr (wi. 60.) mpu NOBOJbHUM OKOJHOCTHMA 3a MocMaTpame Tpeba fa Gyne:
e =22 =+ 0:050, E, = 0:6 = - 0:040 u

Er = |/ (0.10) I~ 4 (0.05) |- 4 (0.04)% = |/ 0.0264 = + 0:16;

A 3a MalM YHUBEPCAJHM HMHCTpyMeHT (u1. 67.) e—= 4 22%5 =012, E,=4-40=
=+ 027 u

Ex =/ (0.10)* + 4 (0,12)* |- 4 (0.27)* = |/ 0.3592 = 0:60.

Kap ce Hajsap yame, fa je pamu onpefbe BpeMeHa 3Be3ja mMOCMaTpaHa y o6a
ciy4aja 8 myTa, M, Kaj ce y3me y 003up Cpefba IpellKa 4&, Y KOOpAUHATAMa 3Be3Je
(un. 88.), koja je mpu a =90° u ¢ = 60° paBHa + 0°40, oHma ce y uU3BONy peayi-
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TaTa MOMpaBKe 4YaCOBHMKA M3 THX 8 nmocMaTparba MOXXE OYEKHUBATH y MPBOM CIy4ajy
Cpeftba Cly4ajHa TpeliKa

E, —‘/ (0.04)*+ 29284 /" 0.0049 =+ 0107,

a y JApyrom

E,— I/ 004y 2392 V 0.0465 = +0:22

Opumep. 18. jyna 1859. rop. y IlynxkoBy (p = 59°46'20/0) nocmaTpana je
sgeaga m Ursae majoris (o= 13"42"1:94, & —50°1'4'1), nomohy Penconposor
NPEHOCHOI BEPTHUKAJHOT Kpyra*) ma cy y momedTuMa T no xpoHomeTpy mnoGuBEHa,
ca npuGamKHUM MecToM 3enuTa Z, = 359°58'50.0, oBa 3eHuTHa pacTojama z, NONpaB-
/beHa 3a pedparuujy. Koncranthe Benuumnne lg cos¢ u lg K, xoje ynase y cpayyna-
Balbe 4YaCOBHMX yrjioBa [, cpauyTaTe Cy jone, 3aceGHO.

csz . ot
T z lgcosz n.lg (IMEZ) lg sin®5 t ()=T—t v

I7"5"l 52 29°49'47'8  9.938272 0921657 9.261135 3722m17:30 13"42’"47§90[ + 0513
l 7 120 30 5425 937113 913232 269560 24 24.06 47.94) 1+ 0.17
10 322 30 30596 935246 900039 282753 27 45.62 46.58 | —0.09
12 30.1 30 45459 934141 892443 290349 29 43.42 46.68 | - 0.01
14 6.0 30 57459 933235 886326 296466 31 19.20 46.80 | +0.13
15 514 31 1059.2 932229 879645 303147 33 4.80 . 46.60] —0.07
] 18 54.6 31 33477 930472 868259 -.314533 36 7.09 47.51 }—0.26
l 21 162 3151279 929092 859556 323236 38 28.48 47.72) —0.05

9.993676 0.182792 (),=1342 47.77

1=9°45'159  }[(x),— (2)]=—0:55 (2),= 46.67

lg cos{= 9.993676 Zg—zy= 122 (=) =13 42 47.22

lg secd = 0.192093 tg—t, = 16m2 e=1342 194

lg 2 cos p= 0.002977 AZy=—4"1 nHeB.aGep. -+ 0.02

lgK= 0.182792 1 — 359°58'45.9 1= — 4526

2 — ) — 0.0243 Er = - 0:16
= (004 + 228 —00046 E, = -+ 0068

93. IlocmaTrpama Cynna. |
Kaj ce mocmatpa CyHue wiM KakBa MiaHeTa 4Mja Ce AeKJuHauuja 6p30 Mema,

OHfa Ce, Kao M 3a 3Be3Jly, MOry CpauyHaBaTW CBM 4acoBHM yrau [ 3a mojeguna -

nocmatpama Ca jeHOM M HCTOM J[EeKIuHauujom O, HeOecHOr Tena, KOja OAroBapa
CpeflbeMy MOMEHTY mocmaTpama I, a mocie uM JOfaBaTH Camo Maje Kopexuuje Als
3a WUX0BO TpuBoheme Ha npase jexiuHauuje 8. Kag ce y cheprom Tpoyrny ZPE
ocrtase 6e3 npomene PL—90°—o¢ u IE—==z a TIPOMEHH CaMo CTpaHa PE—=90°—23
JIaKo je mOOWTHM 3a Te MONpaBKe U3pas:

Afs — (0 - am) “cotg pm

cosdp,

*) ,Penconposb kpyrs u xpoHomerpr“ II. Cmeicnosa, cTp. 97._

- )
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y KOME C€ Cpealba BEIMYANHA NapaJaKTU4HOr yrja p, MOXXE Cpa4dyHaTH 4aK H l'lOMOhy

jorapuTama ofi TpH fenumaine no ¢qopmyiu

. L cos sin ty
SER Py == Sinz,m

[1ITo ce TUYe UCTUHMTUX 3EHUTHUX pacTojama z LeHTpa CyHueBa AUCKa, O KojUMa
Tpeba cpadyHaBaTH HeroBe 4yacoBHE yrje f, onu he ce pas3/jMKOBaTH OJf NOCMATPAHUX
3€HUTHUX pacTojalba TOpHera U JOomera Kpaja meroBa 3a BeJMYMHY OAroBapajyhux
Kopekumja: 1.) 3a ytuuaj pedparuuje, 2.) 3a yrioBHy BenuuuHy papguyca CyHnuesa,
Koja ce moke ysetu u3 Naut. Almanac-a, u 3.) 3a yruuaj CyHueBe napanaxce T,
KOji je M3paKeH MO3HATOM ()OPMYJIOM:

Z-—z=mysin.

94. Cnajame HEKONIHMKO IOCMATpama y jeAHO Cpeame.

Papu cxkpahemwa cpauyHaBamwa NMOHEKa] Ce HEKOJMKO jeHO 3a APYrdM M3MepeHUX
3eHUTHUX pacTOojatba KaKBora HeGeCHOT Tena z;, Z,.... Z, CHajajy y jegHO cpefme
1 » . .
Zn =— (2, + 23 --... -+ z,), npernocTtapibajyhu, Aa ke OHO ofroBapaTH CpefmbeMy
. 1 :
us momenaTta nocmarpawa, Tj. In=—T,+T,+..... —~+ T,). Ma Bugumo cap, Koau-
Ka MO)Xe OWTH 3aHeMapeHa IpPU TOM rpellKa Y Z,?
Kap ce ca z, 03Ha4M 3eHUTHO pacTojarbe HeGECHOr Tena, Koje Taqu ofroapa
momenty T, a ca 7/, n 1", noceGHe BpegHOCTH NPOU3BOAHUX %—f— u d,, npu T=T,,

onaa kemo mo TejnopoBoMm pegy fo6uTH OBe M3pa3e:

5 — 2 =Un(l —Tn) + 3170 (I, — Tn)*
Zz—~o—Z’ (T m)—hZ" (T —Tm)2

N

zZ,— (T — Tm) '—"‘ 5Z” (T — Tm) ’
Koju ke y cpepmwem patu -
Be— 2 4 L e 2T, 2 s o« s s % ¢ » (B

n

Ha ocroBy ¢goopmyna mak (1.), u (1.), rnaBe X uanasu:

d (Q) _
dz __ Tt o cosa 8l — cos v cosa S0 3C0SP
diz = dt — ? dt — ? sin z
' " s COS QA COS P .y
WId L' n==cos ¢ cos & T mE (6.)

Osaj mHOXuUTeb 1, KOju ynasu y u3pas pasimke (z, — z,), IOCTaje BPJIO Malu
3a 3Be3fle, Koje cy Omucke noay (8 —90°), Tako HCTO M 3a OHE KOje Ce€ MOCMaT-
pajy 6nu3y npeor BepTHkana (a, — 90°) wiM OKO HWUXOBUX enoHraumja (p, = 90°);
YONIITE NaK Hheropa BeJMYMHA MOKe OMTHM [JOCTa 3HaTHA. Y3MUMO Hampumep, fa je

21
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1",=—1 ¥ fa je U3BPILIEHO CaMO [[Ba MocMaTpawa y uHTepBajy BpemeHa of T,—T,=—
= 2™, Taga Ou pa3mka (z, — z,) M3all1a y CeKyHgama OBaKBa
Y 0 )

(1m)2+(1m)2 _sin 1" __ 15260°
| 800 000

i Z(T— T,,,)2 — 1

"m'_~o-—'k'

sin 1" =

na npema TOMe OHa ce He OM Mornia 3auemapum npu nocmarpamuma BeJMKe Tay-
HOCTH. Any, ako OM, npu MCTOj BpPefHOCTH Z”, — }, 6UI0 U3BPLUEHO YaK MeT NocMaT-
pama 3Be3Jie y uHTepBanumMa of 15° —i™, oHja Ou rpeluka u3allja He3HaTHA, a HauMe:

Zm— Z, :% (T;Tm) "”1 1// S [(2)2 _'_ (_k)z_*_ (_1_)2 + (1)2] Slll 1” —0,,12

Ha Taj HauuH, npu cnajamby HEKOJMKO IOCMaTpama y jelHO Cpefme, 3aHeMa-
pUTH pasnuky (z, — z,) WM, WITO je MCTO, AOMYCTUTH INPOMOPLMOHAIHOCT MPOMEHa
3€HMTHHX pacTojalba MHTEpBaJMMa BPEMEHA, — JOMYLITEHO je CaMO y OHUM CJy4ajuMma,
KajJla Ce Ta MoCMaTpama BplLIe Y TOKYy BPJIO KPaTKOr BpeMeHa, Kao Hamnpumep, Npu
npoiasy MCTOYHE WM 3amajHe 3Be3fle NPeKO HEKOJMKO XOPUBOHTAIHHX KOH'-lldha y
RypOKHY 3€HUT-TeJeCKomna.

95. IlocmaTpama 3amagHWX H ECTOYHHX 3Be3Aa.

Y npouutoj je raasu (ur 85.) 6uno Bekh HamomeHyTo, fla Ce yTHLAj CHUCTe-
MaTCKe Tpelike /\Z y MepeHOM 3€HMTHOM pacTojalby 3Be3Je Ha MONMpaBKy XpPOHO-
MeTpa U MOTHYHO MCK/bydyje NMpU MOCMaTpamy JABejy 3Be3[a, 3amafHe U MCTOYHE, Ha
jeNHaKMM 3€HUTHUM pacTOjabuMa Zy U Z,. AiM je [{OBO/bHA M NMPUOIMKHA jEHAKOCT
IUX0BA Na fla Ce CHCTEMAaTCKe HHXOBe rpellKe /\z MOTy CMaTpaTH 3a jefHaKe, U
Tajja, ak0 Ce MpPEeTNoCTaBy, la je LIMPMHA ¢ MeCTa MOCMaTpamka MNO3HaTa ca Jo-
BOJbHOM Ta4HOCTH, Kaj C€ Ca HbOMe CpayyHaTe MNONpaBKE XpOTOMeTpa O3Hauye ca
Uy U U, U Kajl ce ca ayp U a, 03Haye OpojHe BPEOHOCTH a3UMyTa, OHAA hieMo OGUTH
3a ofpeheme /\z M UCTUHUTE MONPABKE XPOHOMETPA U fiBE jeJHAYMHE:

g, g——2% _—y ... ()

cospsinay cosepsin a,

u3 Kojux hemo Hahu, pa je

Uy Sin ay -+ U, sin a, (7.

u— : 3
sin ay —+sin a,

sin ay sin a, ' (7 )
. iy

ANz = (llw—llo) COS?'m

Y Taxo u3BefeHOj MOMpaBLUM U OCTaje CaMO Heu36eHa CTaJHa JMYHA rpellKa
MoCMaTpayeBa M jOII HEKa HETA4YHOCT yCJbel| HeOBOJbHE TAYHOCTH LIMPMHE MECTa ¢,
KOja Ce MOTNYHO NMOHMIUTAaBa CaMO NpH NOTIYHO] jelHAKOCTH aw U a, Cpefma nax
cinyyajua rpewxa E’, pesynrata u mpubmwkHo ke GuTuH paBHa

Eu : ’
E’u — V—T—) ¢ = & m w ‘e w e e w (7)’

rpe E, o3nayaBa cpegwy rpeliky peayirata nonpaBke No jegHoj 3Beagu (wi 92.).
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AKO ce TUM UCTUM AHCTPYMEHTOM 6y11e nocmaTpajio MHOro TaKBHUX rapoBa 3Be3[1a

’ 7 m

HA pa3HMM 3€HUTHMM pacTojamuma z', z”, z", To he ce no dopmymn (7.),, no6uTH
M CHCTeMaTCKe rpemke Az, Az’ Az",.... Koje TUM 3eHUTHUM pacTOjakbUMa OJro-
papajy. Kao wmro hemo Bupetu y mpyhoj riaBu, Te ce rpelke Tako MCTO fOGUBAjy
u3 ofpehuBama mmpund nomohy uctor mHcTpymenTa. Ha Taj ce HauuH Mory 3aTum
0cn06GOAUTH Off HUX M Moce6Ha Mepewa 3eHUTHUX pacTojama 3Be3fa.

[Ipunpema, Ha [aHOj IIMPUHM MeCTa, MPUOMDKHUX euMepuAa 3a mocMaTpame
3pe3fla y OJIM3MHM NMpPBOI BEpTHKana OJaKlaBa Ce THME, IUTO Ce U 3eHUTHAa pacTo-
jamba, W asMMyTH Memajy Tajja 3a CBe 3Be3Jie NOfjefHaKO a Haume, y 10 muHyTa

3BE€3JaHOI' BpEMEHA 3a

dz = —4- 150’ cos ¢ u da=-+-150"sine; . . . (8))

3aTUM OCTaje CaMo, fla ce 3a CBaKy 3Be3fly (o, §) NPUOJMMXKHO CpadyHa 3€HHUTHO
1bEHO pacTojame z, U 3Be3faHo*Bpeme S, npu a, — 90° mo oBuM nNpocTUM opMmysama:

_ coszo-:%:%, costo:%—: u So=af4. . . @B)

3atum je nako rpaduyxku OfpeuTH OHAaj MOMeHT S Kaja ke ce Hexa of 3a-
NajHUX 3Be3[ja Hala3uTW y G/IM3MHM NpBOra BepPTUKAJa Ha jefHO] M MCTOj BUCHHM ca
HEeKOM MCTOYHOM, fa GM Ce OKO TOora MOMEHTa MOoCMaTpajle HemoCpefHO jeAHa 3a
npyrom. Kap ce pagu Tora npeHecy Ha KBajpUpaHOj XapTHjH MO XOPU3OHTAHAM JIMHK-
jama (cn. 103.) 3Be3faHa BpemMeHa S a MO BePTHKAJHHM 3€HMTHA pacTojarta 3Be3Ja

na Ce mno Hamnpejn cpa4vyyHaToMm, 3a pa3HE
p n p y ) p S= ot @ 2h 3h 4'3 5"

3se3ne A, B, (,..., Bpemenuma S,, S;, S,,.... 2=1 . ;

¥ 3€HUTHUM PaCTOjalbUMA Zg 25, 2y - ... IPE- 20 i LFF

Hecy Tauke A, B, (,... u Kpo3 WUX mO- % e s —i

Byky npase aAa’, bBb, cCc',...., roje w| g=TA pl >y |

U3pa)kaBajy HanpeJ CrioMeHyTe npomene (8)  so s B S0 I

3eHUTHHUX pacTojamka 3Be3JA y TOKY Bpe- e b ~LF J%\ '

meHa, oHfa he 3a ucroune 3pe3ge (A, B, : » C>SK' 9
..) Te npaBe uhu OfO310 HaBullle a Ca. 103.

3a 3anagne (E, F, G,...) opo3ro Hammwke. Tauka npeceka KaKBUX [BEjy OF HHX,
Hanpumep ala’ ca eke/, u oppennke oHaj momenat (S — 1744™), kaga ce 3Besfe A
u E nanaze y 6nu3sunu MpBora BepTHKAa HA jeHAKUM 3EHUTHUM DacTOjarbuMa
(z =27°45").

Kap ce sxenu, fa ce Ha CBaKy 3Be3[ly U3BpLUM 8 BU3Mpama, 3allTa je NeTPeGHO
oKo 16 muHyTa, OHJIa, pa3yme ce TpebGa MoyeTH ca nocMaTpameM jefHe 3eesfe (A uu E)
3a 16 muHyTa 0 TOora MOMeHTa 3ajefHuuxe uM BucuHe (S=1"44™) a mocmatpamwa
Apyre 3aBpumTd 3a 16 MuHyTa nocie mera. Taga he u3MepeHa 3eHUTHa pacTojarba
o6ejy 3Be3fa u u3ahu npuOIKHO jefHaKa.

96. ®opmyne 3a oxpebusame Bpemena mo onroﬁapaiyimm BHCHHaMa 3Be3Ja.

[la pacMOTpPUMO Cajia HajTa4yHWjy M y MCTO BpeMe HajIpOCTHjy METONy Ofpe-
buBama BpemMeHa Mo CTPOro jefHaKMM, OAroBapajyhuM BUCHHAMA [IBEjy 3B€3/|a, HCTOYHE
(o, 9,) m 3amapue (o, dy). IlpeTnocTaBukiemo, na BuCHHA ypOMHA 3€HUT-TeJeCKona
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(1M KakBOra PYror MHCTPYMEHTa) OCTaje 3a BpeMe MocmaTpama o0ejy TMX 3Be3ja
HEMPOMEH-eHa ¥ fia Cy 3aNaKeHh N0 XPOHOMETPY MOMEHTH NpOJa3a HUXOBA MPEKO
jennora o Xopu3oHTanHUX Kowuuha G6umu pecnextuHo: T, u Ty. IMo TuM panum, npu
MO3HATO] LIMPUHM MECTa ¢, Tpakewa ke ce mompaBKa XpPOHOMETpPa U ORPENUTH U3
jenHauuHe

Sin ¢ sin 8, + cos ¢ cos 3, cos ty = sin ¢ sin 8y - cos ¢ cos By, cos L,
KOjy cMO umanu y 4ia. 85, Ha OBaj HauMH:

Ako ce ospe mnop I, u 1, Gyly noppasymeBajie MO3UTHBHE OPOjHE BPEAHOCTH
YaCOBHUX YrJjiOBa 3Be3[ia, T.j.

==, - (To +w) n

OHJIa, KaJl ceé O03Ha4yu

~tw — (Tw —‘i— u) — Oy,

by tly To—To | tw—o S8
o Dphpmoey th s,
.tw—’lo —_— ll+Tw ;‘TO* “w—iz—ao =y, 8,,;80 —¢,

2

umahemo, na je
sin 3, — sin 8, — 2 sin ¢ cos 3,

cos 8, cos ty — cos 3y cos ty — 2 sin e sin 3 cos t cos y - 2 cos & cos 3 sin tsiny;

crora e ce Hawia OCHOBHA jelHAYMHA, — TOLITO CE MOAEH Ca 2 COS ¢ COS € €OS  sin ,
— MPETBOPUTU Y OBY

. tgetgd tget
smy—{—gtTi’cosz:—gsf.—n%i e st e o ow w5 (96)
Kan ce cap crasu, ga je
_ tgetg?d : _ tgetge
tgm_T u sinn=—~-<+*cosm, . . . (10.)
oHna hemo Hahu, pa je :
y—n-—m
Lt (Tt To s s o= s s s o (I1)
— 2 2 —y)

To cy Taune dopmyne, no rojuma ce oppebyje nonpaska XpoHomeTpa u mpu
M3 KaKBUM JIEKIMHaLMjaMa 3Be3Ja Oy M 8,; amd, Kao wTo je Beh pedyeHo y un 85.
. HETa4HOCT IMpHHe ¢ Hehe MMaTu yTuuaja Ha Taj pe3yaTaT u camo OHAa, Kaja je
pasiuka (3, — 0,) BpJO Maja.

Kap je Gpojua spemnocT (3% — 3,) Mamwa op 4° nomoknu ke yrau m u n Gutu
TaKkO Manu, fia ke ce CTauyHaTH MHOrO MpPOCTHje MOMOKY JIOrapuTAaMCKHX MONpaBKa

€ (x) cunyca manux yrnosa r (TEOPHH JEO Kypca acTpOHOMMje, IiaBa III) mo
thopmyama:
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Igm:Ige—{—lg%f—}—Z@(e)—Z@(m) (t0y

lgn =lge+1g 92 1 26() — 36 (m) -+ &(n)

y cayyajuma nak xap je (3w — 9,) < 30’, cpauyHaBame C€ HHXOBO MOXKE HM3BPLUMTH
yaKk 4 NO OBHUM HAjuIpOCTHjUM ¢hopmynama:

B="1gy M=% dnt

— 3 e . . 10)

Benuuuny y, xoja ynasu y uspa3 (11.) TpaykeHe nonpaBKe XpOHOMETpa i, M,

KOja Ce npeTBapa y HyJy NpH NOTIYHO] jeAHAKOCTW J[eRJMHALMja Oy — 0, — MH
+emo 3BaTH CBOheweM mnoaycyme nocmaTpanux Mmomenara T, u T, Ha HajnpocTuju

-cny4aj O0p — 9, WM NaK, KpaTkohe paju, NpPOCTO CBOKereM.

[la mpeTmocTaBuMO cajp, a Cy NMOCMaTpaHu OMIM NMC XPOHOMETPY jOLI M MO-
mentd T/, u T'» nmponasa TMX MCTUX [Bejy 3Bea[a joll ¥ NpPEKO APYror KaKBOI XO-
pu3oHTanHor konunka mpexke nypOunoBe. Benuuuna ceohema y’, Koja HMMa OAronapa,
BpJio ke ce Mano pa3nukoBaTH Off Y, Koje je Beh cpadynato 3a npBu KoHuumh, cTora
ke ce pobutm momohy pudepenuujanne dopmysie

y —y=(5) ¢ -0,
¢ =) =3[Tw—To) — Tw—T1p)];

(12.)

rae je

:3a ofpen6y naxk GpojHe BPEAHOCTM JuthepeHLMjaJHOr. KoeduuujeHTa %% MOJXKe Jia ce

yame, y mecto (9.), npubamKkHu u3pas

ysinl==elgo—eitgdcosb
U3 Kojera uaJjasu

dysint—+ycost.dlfsin1°=etgdsint.ot sin1*
ma oTyp :
(g—;l)_—_sinls(etga——ycotgt). N (V2§

Ha Taj Haumn, Kaj ce map 3Be3fla MOCMAaTpa M Ha HEKOJMKO KOHYMha Mpexe, Mmo-
npaBKa Ce XPOHOMETpa U MOXK€ M3BEeCTH MOce6HO 3a CBaKM KOH4Yuh.

Jlpyra norop6a, Koja je BpJO 3Ha4ajHa, KaKO pajd YAOICTBAa MOCMaTparba
3Be3qa Ha ojroBapajyhum BHUCMHAMa, TakO M pau CUTYPHOCTH H3BOAA IONpaBKE
XpOHOMETpa U W3 HHX, CacTOju ce y TOMe, fla MHTepBan BpeMeHa Mehy mocmaTpa-
bUMa 3amajgHe U UCTOYHE 3Be3fle Oyae mo MoryhHOCTM 1UTO Mamwy, T. j. Aa Ce OHe
NMOCMaTpajy OKO OHOra MOMEHTa S, Kajjla Cce Haja3e Ha jefHo] U MCTO] BUCHHM. Taj
ce MOMEHT Jiako ofipekyje ca HeomxopgHO NMOTpeOHMM, MaKap U rpyOMM NpPUOTKEHEM,
no dgopmynama (11.) n (10.)", xan ce y wuma crapu: T, ="Ty=03, =14 (¢, — ow)
u u—0; 3atum je Beh naKo NpUOMIIKHO CpayyHATH ONIUTE 3EHUTHO PACTOjame z U
a3uMyTe a, U Ay 3a 06e 3BE3[e Yy TOME MOMEHTY, ILUTO jeé HEONXOAHO MOTpPeGHO 3a
CTaBJbame AypOuHa y moTpeGHU MOJIOXKA] NMpej camuM nocmatpaweM. Tpe6a camo jouwu
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HEIUTO Majo0 M3MEHUTH Te BEJUYUHE Z, A, U Gy Te ]a Ce 3amno4yHe NocMaTpame jefHe
3Be3fe u3aGpaHor mapa 3a 2!/, o 3 MuHyTe [0 MOMeHTa S, a Jpyre 3a HEKOJMKO
nocjue era. '

Kapa je nmpBu nyT ucnuTuBaHa oBa MeTofa oapehuBama Bpemena 1874. r. Ha
[TynxoBckoj Oucepparopuju'), usabpano je 6uno 160 mapoBa HajcjajHujux 3Be3fa
(o 3!/, men.), noroguux (e << 2°) 8a mocmarpama y cesepHuM wupuHama of 30° o
70°% na cy 3a cBaku map Ouse fate nomohHe BelMYMHE 33 OJIaKlllawme CpavyyHaBamwa
S, z, a, 1 ap y panoj wupunu mecta ¢. [ounmje cy actpcHomu Koprtanu?) u Bu-
Tpam?®) jow Buuwe ynpocTuau Te nomohHe Tabiauue a Gpoj mapu 3Be3pa o 4'/, Be-
muuune ponyHuan o 200; I'eop. mykoBuuk mak H. O. llyetkun*) m acrponom IL
H. Jonros®) usapanu cy onummpHe Ta6nuue 3a Te nmapose 3Besja, nomohy Kojux ce
npunpema 3a nocMaTpame BpluM 6€3 HMKaKBMX CpadyyHaBama CEM MpOCTOra HHTep-
N0JIOBakba.

97. Ilocmarpama oaroBapajyhmx BECHHA 3Be3aa.

[Tocmatpama oproBapajyhux BUCMHA 3Be3ja, pa3yme ce, ja je Haj3arojHuje Bp—
IUMTH 3EHUT-TEJIECKONOM, aju Ce BPJAO [06p0 MOry BpLUMTU M NPEHOCHHM BEPTH-
KaJIHUM KPYTOM ¥ YHHBEPCaJHMM WHCTPYMEHTOM, aKO Cy HUXOBH AypOMHH CHaGpieBeHU
MpPEe)XOM Off HEKOJMKO XOPM3OHTaJHUX KOHuuha.

ITomTo ce mocTaBu W ykouM AypOMH Ha NMOTpeGHOM 3EHUTHOM pacTojamy z
3a 3 g0 4 MuHyTe [0 Hampej peyeHora MoMeHTa S, 3a u3bpanHu map 3Be3fa, M, Kaj
ce Hahe y mospy riegama AypOuHA NpBa Off HHX, OHJA Ce MocMaTpa MO XPOHOMETpPY
npoJsia3 WeH NPEKO CBHjy XOPU3OHTAJHMX KOHYMha y NMpOCTOPY OrpaHM4YEHOM JABaMa
BepPTUKAJIHUM KOHuMhKMa, pajy 4era je noTpeGHO JaraHo NMOKpeTaTH fypOuH Mo asu-
MyTy nomoky asuMyTaJHOT MHUKPOMETapHOr 3aBpTHa MHCTpyMeHTa. CTame BUCHHCKE
nubene, Koja MOKa3yje Maje NpoMeHe BUCHHe AypOMHa, Tpe6a 3amuCHBATH Kako [,
TaKo W MOCJe NMOCMaTpakba 3Be3fe, a Kaja je ‘nogiora (CTaTUB) MHCTPYMEHTA HEJO-
BOJbHO CTaOM/IHA, OHAA M HEKOJMKO MNyTa y HMHTepBaJMMa BpeMeHa Mpejia3a HeHOor

npexo pasHux KoHuwha. Kaj ce 3aTum oOGpHE WMHCTPYMEHT OKO BEpPTHUKAJHE Heroe

oce W y mojby riefawma AypOuHa Hahe ppyra 3Besjia, OHJA C€ HA MCTH HA4MH NO-
CMaTpa M HeH MpoJa3 NpeKo CBUjy KoHuMha y oOpaTHOM pepny.

IMpernocTaBumMo fia Cy 3a HEKM KOH4Mh NpOYMTama JubGesne NMpPU NOCMAaTpamUMa
3anmajHe W MCTO4HE 3Be3fle Ouna Iy U [, ¥ 1a BeheMy Off HbUX Hampumep iy OXromapa
u Beha BucuHa AypOuHa. JacHo je, Aa je 3a cBoleme BucMHa 00ejy 3Be3ja Ha jefHa-
KOCT noTpe6HO, Jia Ce 3anmakeHOMe MoMeHTY Ty 3a 3amajHy 3Be3lly [OAa BpeMme

— _Ww—1
ATW — C_——OS?SiH ay Yy s s e e e e e e (13)‘
) H. luareps. — ,06p ompepbnaeHin BpemeHH noO COOTRBTCTBYIOIHMB BEICOTAM® PABIAUYHBEIXD.
apbags“. — 1874. r. ’
®) J. Kortazzi. — ,Hiilfstafeln zur Berechnung oertlicher Ephemeriden fiir die Zeitbestimmungen

nach der Zinger’ schen Methode“. 1891.

%) Dr. Witram. ,Tables auxiliaires pour la détermination de I'heure par des hauteurs correspondantes.
de différentes étoiles“. 1892.

9 H. Ulerxkuns. — ,9demepuns 38b3as ansa onpepbnenist BpeMenu nmo cnoco6y npog. H. luurepa“
(ans 80HH OTB 39-or Ao 61-ro rpap. cke. mmporw). 1902.

) II. Horaoss — ,Tabauns agemepuas spbaps ans onpenbnenis Bpemenn mo COOTB. BHICOTAMB™
(anst 30HEI OTB 59-r0 go 71-ro rpap. cheepHo# mmpoTel). 1915,
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Koje GM OHa ynoTpeGuia 3a NpPOJA3 MO BUCUHM YrJIOBHe BennuuHe (iy — iy). AKO Ju je
UHCTPYMEHT MNOCTaB/beH CTaOWJHO Te Ce cTame Jubele Mema BPIO Majo, OHAA je
TIpOCTHje ¥ CaCcBMM je JIONyWITEHO, Aa Ce Ta NompaBKa CMaTpa Kao jefHa M HCTa 3a
cBe KoHuuhe.

Ha ocHoBy peuyeHora y um. 94, morsio Gu ce, pagu NMpOCTOTE, AOMYCTHTH, Na
e CBU NOCMAaTpaHu MOMeHTH o6ejy 3Be3fia MPeKo jeflHMX M HMCTUX KoHumka cnoje y
omure cpefwe momenTe Ty u T, pagu Tora, na 6u ce cpauyHaBamwe, 1O HUMA, CBO-
Hewa y W nompaBKe XpPOHOMETpa U BPLUMJIO CBEra jefaH NMyT a He MOCeGHO 3a CBAKH
KoHunh, anu Ou Taja M3BpIUEHa MOCMaTpama OCTaja 6e3 norpeGHe KOHTPOIE Te Ce
He OM MOTJIO CYAMTH O CJIy4ajHUM HUXOBHM TpelIKama, Of KOjUX 3aBUCH Ta4yHOCT
camora peayatata u. TeopHa mak cpefma ciyyajHa rpewka E'r mocmaTtpawa napa
3Be3fla Ha jenHoM KoHumhy, carnacHo ca ¢opmynom (5), — aro ce y woj nox E, 6yne
TIOfjpasyMeBajla peJaTHBHO HUIUTABHA TpellKa y mpouuTamy jubene, — Tpeba fa
Oyne OBaKBa

R L e L SvLam= B

cos?® ¢ sin? cos? ¢ sin? a

PecneKkTUBHA nak cpefima rpeuka E, y pesynraty u u3 nocmatpamwa Ha n konunha 6uke

Bo=V 4uel + 7 B%

‘Taxo mnp. mpu n =6 u npu UCTUM GPOjHMM BPEHOCTHMA 33 ¢, @, € U & Ka0 U Y
uyn. 92. s8a Pencompos ke Beptuxanuu kpyr (E,=-+0715=-+0°01) usakn, ga je

u E,=)/$(0.04)2+ 3 (0.10)2 =+ 0905 ;

a 3a mMamu yHusepcainHu MHCTpyMeHT (E, =+ 045 =+ 0%03):

Er=/$(0.10)2 + 2 (0.12)? - 2 (0.03)? = -+ 0:19

u E,=)/$(0.04)2+ 4 (0.19)2 = -+ 008 .

Wnak Tpe6a yBeK MMaTH y BHAY, la C€ CHTYPHOCT OBaKBOTa pesyiaTaTa U 3a-
CHMBA Yr/IaBHOME Ha HENMPOMEH/bUBOCTH Crhajaka jubene 3a AypOMH M HA NOCTOja-
HOCTH MECTa HEHe HyJle 3a CBE BPEME IOCMaTparma napa 3Be3[ia; CTora je noTpe6Ho,
pagu elMMUHauMje yTMuaja NMOCTYNHMX NPOMEHA MecCTa HyJe Ha nu6enu, Koje Mory
OUTH KaTKajl ¥ 8HATHE, []a Ce OfMax MOoCJe NMPBOr Mapa 3Be3ja MOCMATpa APYrd nap
ami y oOGpHYTOM pefy, T. j. MOYeTH NOCMaTpawa Ca 3amajHOM 3BE3[IOM, aKo ce je
1IOCMaTpamwe KOJ NMpBOr Mapa INOYMHAJ0 Ca MCTOYHOM, MM o6paTHo, OBaxBo ke of-
pehuBame BpeMeHa M3 [iBa mapa 3Bes[la GUTH TOMITYHO.

[Tpumep. 6. deGpyapa 1874. r. na IlynkoBckoj cy OncepaTopuju (9 = 59°
46’ 21" 5) 6unM nmocmMaTpaHM IO XPOHOMETPY, KOjU je HIIAo MO 3BE3JAHOM BpPEMEHY,
Ja/be O3Ha4Y€HM MOMEHTH mpojasda npexo 6 xonunka PenconpoBor BepTuKanHor kpyra
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3seafa: 8 Andromedae (0w = 1273955, 8,y — -} 34°5712'1) na 3anagy u ® Aurigae
(2% = 5"51"849, 8, = +-37°12’15°0) Ha wucTOKy, ca asuMyTMMA: @p=— -} 56°,
a, = — 64° u z = 32°46. BpegnocT jenHora monynogeoka (4t) mmbene 6una je papHa.
1”1 u BeheM nMOBMTMBHOM HEHOM NpOuYMTAly OXroBapaia je u Beha BUCHHA JypOMHA..

KOH"lWh" TW 11/:0. To 1/1;00 ! 'g‘ (Tw + To) Tw'— To

I 301471466 —22 3%19750:8 — 03 3% 17775 20 —5m45¢ 2

Il 14 23.0 19 51.8 7. 40 —5 28. 8

I 14 36.6 19 39.6 8.10 —5 3.0

v 14 43.8 19 32.7 8.25 —4 48.9

v 14 51.2 19 26. 1 8. 65 —4 34.9

VI 15 56 —24 19 129 —06 9.25 —4 1.3

Cpepm —230 — 045 317 8.14 —4 583
1/20

fw— fp=—1.85 = — 2703 1aTw=—2016 ATy=-—03

no dop. (13) ATy=— 4785 = — 0¢ 32 317 7.98 —4 583

CpauynaBawe m, n, y, uu (gﬂ-’) mo ¢opm. (10.), (11.) u (12.), 3a cpenwe BpeAHOCTH:

3 (Tw -+ Tp) = 311777298 u § (T — T,) = — 2729°15.

3 (2o — o) = 21 24m145 47 lg tg § = 9.86251 lg(—m)= 244174
$(Tw—Ty)=— 2 29. 15 lg cotg t = 0.14771 lg(— n) = 290302
th—=2 21 45,32 lg (— €) = 243152 " Ty

0 =3502620"  }-28()= 6 lg(w)= 046128
d=13@p»}+3)=236 443.5 lg tg ¢ = 0.23459 n g (1 — &)= 0.18423

3%—98 =—1352.9 lg cosec t = 0.23670

e=14Qp— ) =—270: 10 lg(—y) = 2.71879

y= — 8m43534

lg (— mg) = 2.44180

tabn. pasn. 0.1353 lg (—ng) =290287 }(Tw+ To) —y =3 25 51. 32
lg (ctg 38—y cotg t) = 27312, —38(m= —9 ¥ (2w 29) =3 26 54. 02
lg % sin 15 = 5.5607 +&(n)= 424 AHeB. abep. = —+ 0. 02

o _
lg % (at) = 82919, Y 3"17™ no xpoHomeTpy u—-} 1272,

lg (— ¢ tg 3) = 2.2940

Tw—+To) =317 17.98
lg (— y cotg t) = 2.8665 t(Tot+To) SR,

Cay4ajue rpemke mocmarpama :

Kowunhu  (Tw — To)—(Tw— To)ep. log. =Y. $(To+T)Hy—Ye.) b

1 4732 167397 L 0:92 31 17m8s 12 —0:02:

I —30.8 | 148867 -1 0. 60 8. 00 —0. 14

i — 5.0 06990" 1 0. 10 8. 20 1-0. 06

v + 9.1 09590 —0. 18 8. 07 —0.07

v 1231 13636 — 0. 45 8. 20 10. 06

VI 1507 17050 —0.99 8.26  -L0.12
lg & (%%):8.2919,, 317 8. 14
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98. Oxarosapajyhe Bucune Cynna.

Ilpu nocmaTpamwuma ofroBapajyhux BUCHHA 3Be3[la CEKCTAHTOM, CBaKa Ce 3B€3Ja
MO>KE IOCMAaTpaTH HEKONMKO MyTa, IOMepajyh¥ HeroBy anxupajy 3a OKpPYriM Gpoj
MuHyTa, H.np. 3a 10’ unm 20, mpema TOMe C KakBOM ce OpP3WHOM 3Be3[ja IPUBUIHO
kpehe nMo BUCHMHM, ajM, YcC/eJ AYroTpajHOCTH OBMX NocMmaTpama, capj ce Beh He mMoxke
IONyCTUTH TNPOMOPLMOHANHOCT TPOMEHe BUCHHE 3Be3fle ca BpemeHoM (41 94.) Beh
Tpe6a cpauyHaBaTu cBohewe y mo copmynama (10.) u (11.) 3a HexkonuMKO NoONOKaja
aNXufafMHUX NOoCceGHO, WHTEpBAJIHE NMAaK BPEJHOCTH MOTY Ce Y3€TH MHTEpNOJIOBaH-EM.

Kako cekcTaHTOM, Tako W pediIeKTOPHUM Kpyrom Hajyewnke ce mocmatpajy
jyrapwme u Beuepwe BucuHe CyHia, Mpu 4eMy ce y CBaKOME HU3y Yy3uUMa NOfjefHaK
6poj mocmaTpama ropwera ¥ fomera Kpaja mwerosa. [Ipy Tome je morpeGHO Takohe
3amuCUBATU U CTame 6apomMeTpa W TEPMOMETpA, jep je AOCTa BeJIMKU MHTepBaji Bpe-
meHa u3aMehy o6a HM3a mocmaTpama Te Ce TemmepaTypa BasjlyXa U NPUTHCAK HEroB
MOTY TOJIMKO M3MEeHUTH, [ia fileloBame pedpakuuja ry U r, Ha 3anagHe ¥ HUCTOYHE BH-
cune udahe pasnuuuto. Tapa Tpe6a cBuma momeHTuMa T,, mocmaTpaHuMm Ha 3anapy,
oflaBaTH monpasky, cauudy ca (13.):

. I'w—1ry
A= o’

Yacoeun yrmu Cysua ¢, u [,, Ipu paBHMM BHCMHAMa HErOBUM HAa HMCTOKY W
Ha 3anajy, u3na3e HejeflHaKM yCJeJ NPOMEHe Herope JeKJMHaluje 3 y TOKY BpemeHa
T, —T,=21; crora, ako ce oBa mpomeHa 3a 1 4ac o3Haum ca /\9, onga he

u3aku, na je
E5="9 (6w - 6()) == A\a * Zh’

a csoheme y, — 3a yuje Cy CpayyHaBarb€ JOBOJbHM M mpubImkHM mu3pasu (107), —
u3pasuhe ce y CeKyH[ama BpeMEHa OBaKO:
A ( i . e
y:-]—s—‘(gmilgcp—{q—{th):A\o(A tgo—DBigd) . . . .(14)

CpayynaBama ce Mo OBOj NpoCTO] (hOpPMyJM OJIaKILaBajy jOlI M THME, IUTO C
yy
»TIOMOPCKUM Ta6/MLaMa“ aTu’ JIOrapuTMH BeJM4HHA:
th [h
A= 15 sin 1 ¥ B= IHigt

3a pasHe untTeppane Bpemera (T, —T,) =21

3atum, mowmto ce 3a mocmaTtpama CyHua ymorpe6ibyje 06MYHO XpOHOMETap,
KOju ue MO CpefleMy BpEMeHy, TO je M MONMpPAaBKy HeroBy i 3rofHuje oppehuBaTu
Taxkohe y OfHOCY mpema CpeflmeM BpemeHy, Kopucteku ce.jegHaunHom BpeneHa, unje
ce BpegHoCTH Aajy y ,,Nautical Almanac‘-y. Tapa he nonycyma Eﬁéh , Tompas-
JbeHa ca cBoheweM y M ca jeAHaYMHOM BpeMeHa, U3pa)kaBaTH MOKasake XPOHOMETpa

y MoMeHTy KyamuHauuje cpepwera Cynma (0"0™(0°); ctora he ce u po6uTH OBaKo:
T Tw ;
= (—‘)—j2_—~— — i — jeRH. Bp.)
il = jegH. Bp. |+ y —
Crohemwe ce y 'y Tome cnyuajy 30Be moJyJHeBHA MOUPABKA.

T Tw 14
TodTe L (14)

22




['TABA XIL
OJIPEBVBAIGE LLIMPUHE MECTA 0 BUCUHAMA HEBECHUX TEJA.

99. CBobeme m3MepeHHX BHCHHA Ha MepeAHOHAIHE.

[pu Meperwy 3€HUTHMX pacTOjaba KaKBOra He6ecHOr Tesna y GIU3MHU MEPUAH-
jaHa, y mupy oppehuBama reorpadcke LUMpPUHE MecCTa, TpebGa ce yomnwTe NpUapIKa-
BaTH UCTHX NpaBWia, Kao M npu oppehuBamy BpeMeHa, T. j. MOCMATpPaTH TO TeJNO
HEKOJIMKO TyTa, CHMETPUYHO, Npu o6a nojokaja BepTHK. Kpyra uHCTpyMeHTa (R) u
(L) (un. 91.); pa 6u mak rpewmka y u3BOAy LIupUHE /\¢ = — /\l cos ¢ lg a, Koja
npousnasu Off rpemike Au [Koja je yuna y nonpaBKy XpOHOMETpa IpU HEHOM Cpa-
yyHaBawy (u1. 84)], 6una HeoceTHa, Tpeba LeO HU3 MOCMaTpawma pacnopefuTH, MO
MOryhHOCTH, WITO CHMETPHMYHHje y OFIHOCYy NpemMa MepuiujaHy, T.j. Tpe6a MEepHUTH TO-
JIMKO WCTO 3EHWTHMX pacTojatba HeGeCHOr Teja A0 HeroBe KyjmuHauuje (mpu Hera-
THBHUM a3WMyTHMa), KOJMKO M nocje (Npu NO3UTUBHUM a3UMyTHMa). Y OCTaJIOM, 32
IMPKyM-TIOJIapHe 3Be3jie, 360r He3HATHUX MM a3MMyTa, Ta rpemka /\¢ Hehke OuTH
BEJMKAa HYM TNPU TOCMaTpamuMa THX 3Be3Ja W CjelHe caMo CTpaHe Mepupujana. Tako
Hanpumep, y wupuHu ¢ — 60°, mpu Au=-+1° u npu cpegwem asumyty a — 2°,
u3na3u, fa je /\¢ csera oxko - 0:25.

Ha uctum ocHoBama Kao M NpM M3BOAY MoONpaBKe 4acoBHMKA (un. 92.), Tpeba

Jla ceé M3 OCHOBHE jefiHaYuHe
cosz=sinpsind -+ cospcosdcost, rpe je t=T-4u—ua,"

M3BO[M ¥ TPA)KEHA ILUMPUHA ¢ MOCeOHO 3a CBaKO MNOCMaTpawe a HauMe OBMM IO-
CpefHHUM NyTeM, KOju Ha mnocjay u3nasu M Kao Hajnpoctuju: [lowro ce craBu, pa je

9—8=( u z—(=r,

ouna hemo pobuté u3 dopmyine (1.) un. 92. 3a many BeIMUMHY I, — KoOja Ce Ha3uBa
cBofjereM TMOCMAaTPAHOr 3E€HUTHOr pacTojakba z Ha MEPUAMOHANHO {, — Ta4yHu M3pas;

e 73 r—1{ __ cosgpcosd sinzi
o 2 T siny(z+9 2’

sin

N~

a axko r He npeBa3ujas3u 14°, oHpa, ¢ TauHowhy po 071, usnasum npocrto

. 2cos¢pcosd -
P= Gntrsniegn s - - o - - - - (1.)
22%
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Kao wro ce Bupm, 3a cpadynasame r mo 0BOj ¢hopmynu, Tpe6a Beh yHanpej 3HaTu
npuGmKHe BPEIHOCTH 32 9, M {, = 9, — 8 moHeKap TayHuje Hero po 1’; y mpo-
THBHOM CIy4Yajy HMje TeIIKO CpaiyHaTM MX C TOM TayHouwhy, MOWITO Ce CMOYETKa'
rpy6o cpauyHa r,.

3aTuM, MOWITO Ce UMa UEO HU3 Of N 3EHMTHUX PacTojarba: T ix Cgy B gyenesBgs
jowr He ocno6ohenux op pedppaxuuje, To je 3rofiHMje cpadyHaTH CaMo jefaHnyT BeJUYUHY

B 2.c0s8 9y cos d ’
©sin1”sin} (zm+%)

Koja oaroBapa

2n= 5 s+ 24+ Zy+..... 4 2,) + pedp,

T€ la ce 3aTUM Habhy cBa CBohema: ry, Fay Fyyonnody OBEKO:

lgr=Ilgsin*s +lgk+(, — 2) 419 ilemtW, |y,

npu yeMmy ce dif. npoMeHa JorapuTMa CHHyca yriaa ¥ (zm +¢,) npu nmpomenu Tora
yrna 3a 1’ ysuma JUPEKTHO M3 TPHTOHOMETPHCKUX Tabimua a lg sinz; Haku he ce,
Kao u y 4n. 92, y cneumjanHum 3a To Tabauuama.

[lonekan ce cBohewe Ha Mepugujan r CpaiyHaBa nomohy paseujama HeroBa y peg; aKko
Ce NnpM TOME OrPAHMYUMO Ca APYTMM CTENEHMMA Of I' U 03HAYUMO

COS 9y cosd

sinly, ko,
oHja lie usahu, aa je
2sin*;  giny, 2sin? L sin 1"
g ol PR W 2y _ rsin of
O sin1” sin (Zo‘i"%) o sin1 ( 7 € g Co)
W r—=k,C—Ikicotg¢,.D,
. ., 2sin®% 2 sint; e+ % 5 &« (1

e ke T sinl” " — sinl”

To je HapouMTO 3rogHO NMPM Chajarmy HEKOMMKO nocmaTpama y jefHO Cpeflwe, jep ce Taga Ju-
PEeKTHO n06MBa: (
Y(z—r) __ 2z Kk , ko cotg {
?_a:CZT:F_T:'E(“*‘OTgCO'ED;

Bpensoctu nak C u D pajy cey ,momopckum Tab1MuaMa“ 1o aprymenty ¢, u3paskeHome BpEMEHOM.

100. U3Box mmpmme mecra.

Ha ocunoBy pevenora y un. 91. u um 99. YCTaHOBJ/bEH j€ OBaj pell 3a W3BOJ
LIMpHHE MECTa ¢ W3 HUBAa MBMEPEHMX 3EHUTHMX DACTOjalba KaKBe 3BE3JE:

1.) U8 cBujy n mpouurama R u I, M3BPLIEHMX NPU KPYry C feCHa W npu
Kpyry C JieBa, usBeje Ce, C NPUGMMNKHO NMO3HATUM MECTOM B3eHMTa I, MpHOIWKHA
(mo meceTMx penoBa MuHyTE) 3€HMTHA pacrojama:

7=L—1, 0

Z7=1,—R

|
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2) 3a cpepwe u3 wux ', — ¢ (¢, + 7, ...7,) cpauynasa ce pedhpaxuuja

na ce Tako foGuje
Zn = Z'm -+ pedip.

3.) Ca npubamKHO MO3HATUM BPEAHOCTHMA 9, U {, = ¢, — & cpauyyHaBa ce
lg k u cBohemwe r no dopmynu (1.)" 3a ceako nocmatpame MOCEGHO.
‘ 4.) Kap ce popapy ca NOTPeOHMM 3HAKOM BPEIHOCTH I' M3BPLIEHMM TaYHUM
NpOYNTAbUMA (R) u (L), onpa ce nobujy Tako 3BaHa MEPUAMOHANIHA upoqnuz.afba
(R) u (L), Tj. TakBa, kaxBa Ou ce n0GuJa NPU NMOCMATPalby 3EHUTHOr PACTojatba
3Be3jle Ha CaMoMe MepuujaHy.

5.) Kap ce yamy cpenwe Bpegsocta (R) m (L), opa ce usBege Tauno npu-
BUJHO MEPUIMOHANIHO pacTojame (' 3Be3[ie a TaKO KUCTO M TAa4YHO MECTO  3eHUTa Ha
Kpyry U3 u3pasa:
pyry p Y U-®

. 2

o 1=U4R,

6.) Kag ce Tome (' nopa TayHa BPEJHOCT pedppakuuje, Koja OAroBapa Cpep-
IEeMy M3 MOCMaTPaHUX 3€HUTHUX pacTojama z’, (a aKo je mocmaTpaHa IUIaHETa WM
CyHue, OHa ¥ yTUUQj NapajaKkce = Sin z,), OHa ce J06Hje UCTUHUTO MEPUAHOHAIIHO

3EHUTHO pacTojame { W, Haj3aj, Tpa)keHa LUMPUHA

¢ =0 ¢.

Kop oBora ce u3pasa npeTnocTaB/ba, pasyme ce, fAa je 0<¢; aKko Ju je 8 > ¢,
oHjja ke MepUIMOHANIHO 3eHMTHO pacTojarme He6GecHor Tena 6uth { —3 — ¢ a

'\D:a-—-c.

Y cayyajy mak nocmarpama He6ecHOr Tesna y OJM3UHM Herose Rome Rynmunaunje,
YacCOBHE Herose yrjie Tpe6a payyHaTd O MOMEHTa Te KyJMUHauuje, Tj. yMecTo t
crapbatn ! =T+ u — (a4 180°) a, pecneKTUBHO TOMe, y MECTO AeKIMHauuje &
craB/batu O — 180° — 3; y Tom ke cnyuajy Tapa usahu

cp:a’—'c,

3Hak he ce mak cBohewa I' MPOMEHUTH, Kao IUNTO TO U TpeGa fa Gyae, Ha HEraTUBHH.
[To opctynawuma v mepupuoHanHux npouutawa (R) u (L) ox wuxoBux cpepgwux
pe3yJiTaTa, M3BOAM Ce Cpeflba ClIy4ajHa rpelika jefHora nocmarpaba

E, = V—ﬁ(—u—LTZ )

KOja, 360r MaJIeHKOCTH asuMyTa ( nocMaTpaHe 3Besjie, Tpe6a fa Oyne CKOPO HCTO
TOJIMKA, KOJMKA W3/la3W ¥ NpPU BU3MPawy AYPOMHOM Ha HENMOMHMYHM NPEeMET, Tj' Npu-
6mmkHo -+ 170 3a PenconjoB BepTHK. Kpyr ¥ - 4.0 3a Manu yHMBEpCaJHM MHCTPY-
meHT (w1. 67.). Kag ce mak mpeTmnocTaBy, Aa ce LUMpMHA % U3BOAU U3 N BU3Hpatba
Ha 3Be3y Npu cpeimem asumyTy a — 0°, u, Kag ce yame y 063up rpeuika 4s, — -+ 0:3
KOja mpoussiady W3 HETa4yHOCTH KOoOpAuHaTa 3Beafie (un. 88.), oHpa hemo po6uth 3a
cpenwy rpeiuky E, oBakBora usBojja LIMpUHE — BEJIMYMHY

E?—_—_|/(of3)2+%]§g (@)
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Taxo nnp. nmpn n =28, 3a PenconpoB ke BepTHK. Kpyr usahu npUGIMKHO
EQ:‘/ 009+ 12
a 3a MajlM YHMBEpPCAJHU MHCTPYMEHT

Bo=/ 009+ 8% — /206— 1 145

_ Ipumepun. 2. janyapa 1870. r. na Ilynxosckoj OncepBaropuju (¢, — 59°46'21:4)
nocmatpana cy Ouia PenconjoBum BEepTHK. Kpyrom y GlM3MHH MEpH/MjaHA 3€HUTHA

pacTojama 3Besfia: 3 Pegasi (a = 22"57"27:1, & = - 27°22'43'3) u Polaris (o=

= 1"11"30:1, 3= 88°37"12!0). IMonpaBka xpoHOMeTpa Guna je u=— — 233 a npu-

O6IWKHO MeCTO 3eHuTa Ha Kpyry Z,=—0°2'0:

y 22"50™: cnom. TepM. l=—49R; Gapom. 29.55 eHri. nanau., i’ = -} 12°2 R.

=/ 0.215 = 4 046,

” 23 40: ” ” ” — D2 ” ” 29-70 ” » ” +120 ”
I 8 Pegasi. — MoMeHT KyJmuHauMje No XpoHoM. (&) — o — u —== 22'57"50°4.
T ITpountama i it o Ceobhewe Mepuanos.
N0 XPOHOM Kpyra #  {#'=2'n) lgsin® 5 nonp. r TIPOYHT.
L: 22h55m49Qs 32025’ _6:’3 32°23'1 — 19 5.2807 0 67 32024'59!6 00
58 7 25 03 230 — 2.0 3557 0 0.1 60.2 | 4 0.6
23 1 0 32738 49.0 232 — 1.8 5.6769 0164 32739 54) 104
R 3 59 38 44 239 — 1.1 62543 1 1.8 62 (+ 1.2
5 51 37 18.9 247 —0.3 648480 - 3 145.1 40(—1.0
7 26 36 33.9 255 405 664145 — 5 2307 46 ) —04
L { 10 40 3220353 276 26 690379 —26 4355 3224598 }—|- 0.2
12 37 30 55.8 289 +39 701658 —39 5572 586 | — 1.0
()=25 57 50.4 7m=32250 lgk=553666 (L)= 3224596
pedp. —+ 0.6 (R)= 32739 5.0
7, = 32023'38" tg 2% % — 531740 Z= 0 2 23
zm =28 59 45 lg cos 8 =9.94841 {'= 3222573
{Gotzm)—2855 17 19504 Got2n) =972015 pedp.= -} 39.0
lg k =5.53666 (= 322336.3
diflgk 3a 1’ . ... 100 ?=—59 46 19.6
(vv) = 4.16; B2 = 1% —0.69; E,—-0'83.
II. Polaris. — MoMeHT ropwe KyJMHHALMje MO XpoHOM. (o) ==o — u=—1"11"53%4.
T ITpountama 3 i s o if Crobewe MepuauoH.
0 XPOHOM. Kpyra # (#=7'm) lgsin®5 nonp. r TIPOYMT. v
L{ 23#19m 35 29° 2'30/7 29° 05 1.3 877371 —15 10’140 28°52'16.7 | — 171
20 52 2153 29 02 4+ 10 75989 —11 9548 185 ) 4+ 0.7
23 51 331 2257 28596 -4+04 73669 — 4 9240 3311149.7 )+ 1.3
R 25 37 2425 593 - 0.1 12263 — 1 9 6.1 486 |1 0.2
27 17 2 58.6 590 — 02 .70915 4+ 2 8494 480 |—0.4
28 59 3149 588 —04 69515 + 4 8326 475 )—0.9
L 32 34 29 0155 582 — 1.0 66487 |11 7582 285217.3)1—05
35 10 28 59 52.6 579 — 13 64218 15 7339 18.7 {+ 0.9
(2)=25 11 534 Z'm=28592 lgk=401462 (L)= 2852 17.8

pegpp. + 06 (R)= 331 11 48.4
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= 28°50'49" lg 2825 % — 531740 Z= 0°2 31
=28 59 45 lg cos $=28.38171 = 285014.7
= lgsin}(% O-T—zm)_968449 pedp. = -+ 33.9
§(—+2m)=285517 lg k= 4.01462 {= 2850 48.6
dif.-lgk 3a 1’ . ... 114 o= 59 46 23.4
, , 546 , Lew
(UU):5.46, Ez='8T2‘—'——-091, Ez:io 96.

101. Ta6nune Bucmua Ilonapme.

36or Tora wro ce [Monapua 3se3na E nanasu Hepanexo op nona P (PE = A =
—1°15’), u weHna ce BucuHa h = 90° — IE yBex mano pasiuKyje Of IUMPUHE MECTa
90° — PZ =19, crora 3a po6uBame LIUpUHe, Tpeba TOj BUCMHM h [ROAABATH CaMo
Majy IOMpaBKy, Ydju ce NPUOMDKHM M3pa3 Jlako 00MBa Ha 0Baj] HA4MH:

Kap ce mopenu cdepuu tpoyrao PZE nyxom Ep, nepnenpukynaprum Ha PZ, Ha
nea npasoyrna, PEp u Elp, ma osnave: 5CZPE—=8 —a=1i, < PIE—=a u Pp=r=,
oHta hemo M3 mpBOra Of HHX- 100MTH, YMECTO TauHora u3dpasa lg x —1g /\ cosft,
— OB3j

x:(A—k% )cost————:&(osi—}- cos tsin?
y KOMe ce Jpyru umaH ca /\® MOXXe B3aHeMapuTH, jep Hajseha HeroBa BPEJHOCT

(mpu ¢ ==90°+ 35°) He npesasunasu +0°3. Y Tpoyrny mak Elp Bpno mana pas-
uxa uamehy xumorenyse ZE=—90° — h u katete Ip-—=90°— ¢—x wuspasuhe ce,

— 360r MaJIeHKOCTH yryia d (TeOpHH Jie0 Kypca acTPOHOMHje), — OBaKoO:
17" . ; lll oy t 2 . A
IE —1Ip = co——h—{—.r- nl smhcosh:s—l—%—(%%)sznhcosh;
36or Tora je
¢ =h— A cos (S—a)—|~—%:sin 1”sin (S —a)tgh, . . . (3)

rae h npepcrasba nocmatpany Bucudy [lonapue, ocnoGoheny op pedpaxuuje, a S
3B€31aH0 BpeMe HeHOra NoCMaTpama.

3a onpehuBame ¢ no Toj ¢gopmyau, y ,Nautical Almanac‘-y ce majy cBake
roquHe momokHe Tabnuue, npu uYemMy ce o06a HeHa 4ujlaHa [ajy CroYeTKa 3a HEKe
Cpefibe BPENHOCTH o, U /\, KOOPAMHATA o M /\; YTUIAj NMaK mnpomeHa (o -— o) U
(/\ — /\,) Ha TrI1aBHM NpPBM HEH YIaH YBOJM Ce y OOJMKY OBe NUepeHuuaIHe He-
roBe MONPAaBKE:

0 (D) =— (A — L) cos (S — ag) — L\g (0 — &) sin 17 sin (S — aty),

Kojoj ce popaje jowr 1/, na 61 oHa yBek u3nasuia no3uTuBHOM. Ha Taj ce naumn nobusa:

o=(h—1) @O+, . . . . . . . @)
rae je:
(I) = — Aqcos (8 —ag), (1) = 225N gine (8 — o) tg b, (ILT) = 1"+ A ().
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Ipea ce nonpaska (I) BucuHe h 3Hanasu y Tabnuuama no jefHOME CaMO apryMeHTY
S, apyra (IT) mo aprymentuma S u h a tpeha (III) no aprymenTuma S u paHome gany
y ropuHu. Y tabnuuama ,,Nautical Almanac‘‘-a mo>ke ce nahu u npumep 32 oGjalermbe
ynotpe6e Tux Tabnuua, nomohy KoOjux ce wMpuHa ¢ Ro6uBa C TayHowhy go 17. —

102. Ilocmatpama Bucmrda Cysmna,

Papn oppehuBamwa wmmpune mecta nomohy cakcranTa Hajuelnhe ce Mepe BH-
CuHe ropmwera u fowera kpaja CyHyeBa pucka, Kaja je OHO OKO MepuaujaHa. Kapa
ce Te BUCHHe nonpaBe 3a yrioBHy BemuuumHy CyHueBa papuyca W Kaj ce CBely Ha
_Mepupuja no cdopmynu (1.), onpa noOMBEHMM MEPMAMOHAJHUM pAcTOjalkbMMa LEHTpa
CynueBa: €;; Cgs Cas oo ¢, Tpeba foAaTH TayHe BPEAHOCTH HEroBUX [AeKIMHALM]a:
9, 8, 9,....0,, Koje opmroBapajy- momenTuMa nocmatpawa: I,, T,, T,,....T, Anm,
Ma Kako fla je MpPOCTO HEOMXOAHO 3a TO MHTepnosoBawe AeknuHauuja CyHua, wnax
ce OHO 0OM4YHO 3amemyje Apyrom, ' aycoBoOM MeTOLOM, KoOja je 3aCHOBAaHa Ha TOME,
WTO cy y 61u3uHM Mepuaujana BucuHe CyHUa yBeK CHUMETPHYHE y OJHOCY npema
MOMEHTy HajBehe meroBe BHCHMHE. '

Y un. 98. Bupgenu cmo, Aa Cy, y BpemeHy pBejy jeaHakux BucunHa CyHua, —
MCTOYHE M 3amajHe, — 4YaCOBHM Yrau werosu [, u [, OBaKBU:

=t—y n L =1t+y,
rae je
y=A3(Alge—Big?).

Y 6iusunu nak mepupujana, 36or Mmanenxoctu { — % (T, —1T,), o6a koeduuujenta
A u B nocrajy paBHu KoOHCTaHTHOMe Opojy

- .
5f°sinl° 15X 15 4 (npu6IMKHO);

CTOra mOJyJHeBHAa MNOMNpPaBKa lj, U3Pa)KEHa y CEeKyHAama, MpuMa OBaj OGMK

A8 A8 sin (p — 3
Yo= 7 (lgo —1g8) = jcosq,(“;osg) N 9

¥ TOKasyje Taja, y KOJMKO je MOMeHT HajBehe BucunHe CyHua mouHmju (npn REKIu-
Halujama, Koje pacTy) Of MCTMHMTOra mopHeBa. [lpema TOMe, aKo ce pavyHajy 4a-
CoBHM yrmu I, u I, Ta4HO Off TOra MOMEHTA M C IHMMe payyHajy cBa cBohemwa: r,,
Iy, ....I'n, OHA ce monyaHeBHa ferxauHauuja CyHua 0 moxke Beh cmarpaTu Kao He-
NpOMeH/bUBA. Y TOME Ce M cacToju owTpoymHa ['aycoma meTopa.

lIITo ce Tuye HeanaTHe pa3dnuke uamehy Hajpehie Bucune Cynua H u mepu-

RuoHanxe hy, To ce oHa oapehyje mo omwrej dopmynn (1.) 8a cBohewe Ha Mepu-

[MjaH, — Ha OBAaj HA4YMH:

_ 2cos9cosd (Yo\® - 5. [ Ad)\Esin(p—3)
H— ho—sinl”sin.'(o (7) SR ls_—(170) oS ¢ cos &

na ke npu 8 =0, A8 =59" u ¢ =7T0°(tg = 2.7), usahu pasna ceera }; c Tora
Ce OHA NpPM NOCMAaTpawuMa CEKCTaHTOM MOXKe 3aHEeMapuTH.
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103. ITocmaTpama jy»KHAX H CeBEePHHX 3Be3/a.
Kap cy papu ofipehuBama LIMpUHE MeCTa nocMaTpane ABe 3Be3fE, jemHa ca
eKIMHALMjOM O, Ha jY)XKHOj CTpaHu MepuujaHa a Apyra ca fAeKuHauujom 8, (uiM
180° — 3,) Ha ceBepHOj, OHJa ke ABa M3BOAA LIMpUHE

q’s:as_l'"Cs U ?n:an—Cn

6m‘vi NOTrPEIUHY ¥ TO, TNpPBM 32 BEJHHMHY CHCTemaTFKe rpeume /\Zs, KOjoj je mop-
BPTHYTO Cpefilbe z, U3 M3MEPEHMX 3EHHTHMX PpacTojarba jy)kHe 3Be3fie, a pyru 3a
BeJIMUMHY MCTO TaKBe rpeuke Az, Koja OfroBapa CpeJmeMy z, U3 U3MEpPEHUX 3e-
HUTHHUX pacTojatba CeBepHE 3BE3JIE; 36or TOra, Kajj Ce O3Ha4M €2 ¢ MCTHHMTA LIH-

puHa MecTa, umahemo, fa je:

9, = tp—’,—Azs " Pn—9— AN\Za,

p=t(nda) 22T L 6)

ofakje je

Ako cy z, U z, CKOPO jefiHaKa, OHAa Ce MOKe CMaTpaTH, Aa je Az,= Az,=
— /\z, ¥ Tajja u31asu MpocTo, Aa je

?:%(9s+?n) a

Tako HOp. aKo y Hanpej U3JIO)KeHa JBa TNpuMepa (un. 100.) AONMyCTHMO, Ad CY W3-
MepeHa 3eHMTHa pacTojamwa z, = 32° (B Pegasi) u z,— 28° (Polaris) 6una nop-
BPrHyTa MCTOj CHCTEMAaTCKOj rpemm AZy, koja oprosapa z— 30°, oHja hemo
no6uty, fa je AeUHUTUBHO :

o =1+ (59 46/ 19" 6 | 59° 46’ 23 4) = 59° 46 21”5
u 250 = 4 (59° 46’ 1976 — 59° 46’ 237 4) = —179.

L= '&(?s - ?n)'

Ha Taj ce HauMH M3 MHOTMX NapoBa jy)KHMX W CEBEPHUX 3BE3/3, Ca npUOJIMKHO
jeHaKMM 3EHUTHUM pPacCTOjarbuMa, onpebyje He camMO IUMpHHA MeCTa ¢ Ca BEJMKOM
TayHoky Beh M CHCTeMaTCKe rpewke /\z, Koje OfirOBapajy pasHMM BpPEJHOCTHUMA Z;
npu Tome ce oBe rpemke /\z fOGuBajy, — Kao WITO je JaKko 3anasuTH, — Ca HeWTo
BehoM TauHOCTHM Hero W3 oppehuBama BpeMeHa, TUM HCTUM MHCTPYMEHTOM, IO 3a-
najHUM ¥ MCTOYHMM 3Be3fiama (4. 95.). .

[TowTo ce M3 mocmaTpama [Bejy 3Be3[la, CEBEPHE U |y)KHE, M3BOAU TPAKEHA
IIMpUHA M3 U3pasa

s n 83 8n _zn
gttt _Bdh Lol 6

y Koju ynasu camo pasmuka (4 —Un), KoOja ynpaBo 3aBuCH Off Pa3/ike H3MEPEHHX
3EHUTHUX PacTojama z, U z,, NONPABJbEHHX 32 HUXOBA CBOhEIba HA MEPUIUJAH I's U I,
¥ 3a pedparumjy p, M p,, — OHa TO 3HauW, fia je y CTBapH noTpe6HO TayHO OfIPENUTH
camo Ty pasmuky (z,—z,) @ He u came BPEHOCTH Z, U z,. CTora je, Kako y cmuciy
6p3mHe, TAKO M y CMUCIY YAONCTBAa NOCMATpamwa, MOTOfHKje NOCMATPaTH o6e 3Besfie

npM jefHOM M MCTOM, Ma KojeM, nonoxajy kpyra (R) nm (L), jep ce rpeuika 360r
23




s TTB

NPUGMIMKHO NMPUM/bEHOTr MECTa 3€HWTa /, Ha KPYry NOTNYHO MCKJbydyje NPH W3BORY
(zy — z,). Tako Hnp. axko Gu y mpumepuma 4n. 100. o6e a3Bespe, 8 Peqgasi u Polaris,
6une nocmatpane camo npu Kpyry (L), mo uerupu nyta csaka, onga 6 ce TpaKeHa
IIMpUHA OfpeAnsia U3 HUX Ha OBaj HAYMH:

4 Pegasi . ... 3 = 271°22' 43”3 (L)s = 32024’ 5976 25 = 3970
Polaris . ... 8, =288 37 12. 0 (L).=28 52 17. 8 on=233.9
L (s 8,) =57 59 57. 6, Y (L)s — (L)n] =+1 46 20. 9 (ps —¢n) =+5. 1

Y (G — %) =+1 46 23. 4 Yos —on) = + 2.2

=59 46 21.1

HAa Gu ce Hawwa y noby riefama aypOuHa oHa 3Be3pa (o, 9), Koja ce e
la nocmatpa y Gnu3WHM MepUMjaHa 3a [ MHUHyTa Mpe eHe KyJIMUHaLMje, T. j. y Mo-
MeHTY S==o — [, OH}la Tpe6a MEepUMOHAIHOME 3€HUTHOM PaCTOjalby HeHOM = ¢ — 3
ONaTH OBY MPUOGIMKHY BPENHOCT CBOhewa I, U3paXKEHy y JIYYHUM MHUHyTaMa:

_2cospcosd (1 . 2 'y
T sin U sin? (2 L lm) =T (1_0')’

TAe je r, BeJMYMHA CBOhewa 3a 4aCOBHM yrao [,, Koju je pasaH 10 MUHYTa BpemeHa.
[TpuGnwiHu nak asMMyT « 3Be3jie 3a UCTH MOMEHT N 106MBa Ce y CTeneHuMa OBaKO:

y . cos 8
(4 =— /\d, (_16)’ rae je  Adg=225 G .

Ha Taj je nauun, 3a ofpehuBame z u « 3a mocmaTpame pasHMX 3Be3[a, JO-
BOJbHO MMAaTH Majly TaGJMily BPENHOCTH I'y U /\d, y OGIUKY OBe, KOja je cacTaB/beHa
3a wupuHe ¢ oxko 60°:

§ | —10" 00 L10° 200 --L300 I 400

7 1”9 21 2.4 28 3.7
OHag 206 29 32 36 43 5°6

Heka je, nanpumep, 3a nocmatpame 3Besfe {3 [Pegasi (3 = - 27°23") y TlynkoBy
(9 = 59°46) moTpe6HO 3HaTH M a 3a 12 MUHYTa [0 WeHe Kyamunaumje (o= 22"57™).
MowTo ce Haby w3 Te Tabmuue 3a &= 27°4 Bpepnoctu r—2.7 u Na, = 4°.1,
oHna kemo noOuTH 3a N — o — 12™ — 2245m.

r=r,(1.2)2:=27X 1.44==3'9,  z={-r=32°23' 1 & — 3227,
a=—41X12== — 49

104. IlocmaTpama 3eHHT-TeEeCKOMOM.

Cse 0BO WITO je pedeHO y MPOIWIOM WIaHY BOJM HAjIPOCTH|Oj M HajTa4yHu|oj
MeTOAu. OfipehuBaba WwupHHe MecTa Hamme nomohy 3enuT-Teneckona (i 57.), Kojy
je cmucmio Tonkor 1834. r. y Cjepumenum [IprkaBama, cneyuanaso sa Ty Lub.

Bupajy ce Haume JBe TaKBe 3Be3jie, jy)KHA M CeBepHa, KOjé KyJIMUHUpAjy jefiHa
3a Apyrom mnocje Major MHTEepBaJia BPEMEHA, a YMja Ce MEepUAMOHA/IHA 3EHUTHA PacTo-
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jawa, s =0 — 9 U {, =13, -— 9, pas3UKyjy jeAHO Of ApPYyrora He BUIE O] BeJnYUHE
no/ba riefamwa nyp6uHa 3eHuT-Teneckona. [lowTo ce moctaBu ¥ yKo4u JypOuH npu-
ONMHKHO HA CpeftbeM NPUBUAHOM 3eHUTHOM pactojawy =/ ==1 ({',+{’,), oHpa ce
BplIEe TMPBO Ha jefHy 3Be3Jly, OKO CaMOra MOMEHTa HeHe KYJIMUHAlKje, HEKOJHUKO
CTaB/batba MOKpPETHOr KOHuMha MuUKpomeTpoBor'), 3amakajyhu cBaku nyT MomeHT T
MO0 XPOHOMETPY M CTawe [ JubGene, 4BPCTO CrojeHe ca AYpPOMHOM; 3aTUM Ce M3BpILUK
MCTO TONMKO CTaB/baka INOKpeTHOr KoHumha ¥ Ha [pyry 3Be3fy. 3aMUCIUMO, Aad
BeheMy mpouuTawmy m Ha po6owly mukpomerpa u Behemy npouutamy ! Ha aubenu
oaroBapa Behe 3eHUTHO pacTojatbe 3Be3jie; 3aTHM, aKO 3a jy)KHY 3Be3fly y3meMo, Aa
m, Oye Cpefrme M3 CBHjy NPOYMTarba MUKPOMETPA, I, — CPEAe U3 MpPOUUTara
nubene, r, — Cpefra BeJMYMHA CBOhewa I' HA MepuaujaH ¥ p;, — YTHULA] pedpar-
uMje Ha 3€HUTHO pacTojame (’y; 3a CeBepHy NaK 3Be3Jy HeKa UCTe CIMYHE BPEHOCTH
6yny: m,, i, r, v p,. Tapa ke ce no dopmynu (6.) un. 103. pobutu TayHo:

= 43+ B) -+ Hmy — my) 40— ) — s — 1) +Hes —pa) - (6)

Taxsa ce 6awl mocmaTpatba M Bplue HenmpekupHo jomr of 1900. r. Ha wecT
Tayaka 3emsbuHe napanene |- 38° (op wux ce pycka Hanasu y Yapyyijy, y LentpaiHoj
A3uju) pagu ucCnUTHBaba NEPUOAMYHUX HPOMEHd IIMHMHA ¢ CBUjy MeCTa Ha 3eMJbH,
Koje MOCTWKy cBera 10 - 0”.20. HeraunocT pexknuHauuja mocMaTpaHUX 3Be3fia HeMmajy
HUKaKBa yTuuaja Ha Ta oppehuBama, jep ce jepaH M UCTM map 3Be3ja nocmaTtpa
CTaZHO y TOKYy MHOrO [jaHa jefHO 3a ApPYruM.

Yonuwite nax, ancojyTHa BPeJHOCT LIMHMHE ¢, Koja ce oapehyje ToskoToBOM
METOIOM, He MO)Xe OUTH M OCOOMTO TayHa, jep YCJIOB ONUCKE jeAHaKOCTH MepHAUO-
HaJHUX 3EHUTHHUX pacTojawa %, M %, noBnayd 3a CO60M HEeONXOAHOCT ynortpebe, y

HajBMILE Cly4ajeBa, CUTHMX 3Be3fa 6. 7. BeJMuYMHE, 4uje JEKJUHAUMje jOLI HHUCY .

NIOBOJbHO Ta4HO ofpeheHe. Humita unak He cmeTa, — aKO je MompaBKa XpPOHOMeTpa
1 pobpo onpeheHa, — fa ce 3eHUT-TEJECKONOM Mepe pasjiMKe 3€HUTHHUX pacTojarba
z, ¥ =, iBejy 3Be3pja, jy)xkHe (o,, 9;) u ceBepHe (c,, 9,) NpU KOCTAa 3HATHUM HUXOBUM
a3UMyTMMa CaMO aKO OHM He u3niade u3 rpanuua + 30° 3a jy:xue 3Be3dpe u 180° 4 30°
3a CeBepHe; jep ce y TOM Ciy4ajy Moxke Hahu AocTa KpynHux 3Be3pa (10 5. Besu-
YyMHe 3aK/by4HO) 3a CacTaB JAOBOJbHOr 6poja mapoBa 3Be3jja ca TAYHUM JEeKJIMHalUjama.

') 360r He3HATHMX BeJHYMHA uyacoBHuX yraosa 3sespe [=T 4 u—z, popmyna (1.) 3a ceohemwe r Ha
MepHAHjaH NPHMA Y TOM CJy4ajy HajupocTHjun 06auK

__ cospcosdsin1”

Kapa je nak, pagu yponcTBa mnocmarpaia, AYPGMH NOCTAB/bEH HEMOKPETHO Yy CaMOM MEpH[HjaHy, OHAA, MNpH
CTaB/baky KOHuMba MWKPOMETPOBOr Ha 3Be3jly, oBa Tpe6a A2 Ce Hana3H Of CpeAmer BepTHKAaJAHOr konunha
ayp6uhHa Ha pactojamy ¢ =1{" cos3; 36or Tora ke, Ha ocHoBy ¢opmyne (3.) un 61, MukpomeTpom ROGHBEHa
npoquTarba m GMTH, K20 M y CIy4ajy Mepema B3EHMTHUX paCTOjalka, Mawa Of HCTUHUTHX 33 BCIAUYHHY
:=» *sin 17 coly? te ke 6mTu nortpeGse, — 3ajeano ca cBohemweMm I HA MepHAHjaH, — OBAaKBEe NOMNpaBKe:

sin 1” cos d " v - sin 1" . e
z—p = - (COS B COST— COSQ) "2 == "= ~-sin2 % ["?
A 2.sm7' ( ! ?) i 4

a HaMMC Ca"8HAKOM — 32 jyKHe 3Be3Jle a Ca — -2a CEBEpHC.
23
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ITpu Tome camo mory pa GyAy He3ropHa cpadyHaBawa BENHKHX CBOheEHa I' HA MepH-
Auvjan mo dopmynu (1.) 300r 3HaTHMX BPEHOCTHM 4acOBHMX yriosa 3pe3fd: f,—T,
~+u—o, u t,—T,+ u—o, 360r Tora, u He Bpieku Ta cBokemwa, Gobe je u npo-
CTHje NMOCTynaTH OBaKoO:

Heka T, Gyne cpeatse M3 MOMEHaTa Ofi HEKOJNMKO CYKLECHBHO jEIHO 3a JPYTUM
M3BPILUEHMX CTaBJ/baba MOKPETHOT KOH4Mha Ha jy)kHY 3Be3fly, m, Heka Oyfe cpefe
U3 JOOMBEHMX NP TOM MpPOYUTAa MUKPOMETPA a MONMPAaB/LEHO jOII 3a CTame Jube-
mvHo { u nonpaskoM (6.) wi. 94.; T, u m, Hexa Gyny cIuM4He BeNMYUHE 3a CEBEPHY
sse3fy. Kaj ce jowr cpadyHajy u yTuuaju pedpaxkumja p, 4 p, Ha NPUGIMXKHO NO3HATA
3EHUTHA pacTojarkba 3B€3la 2, U 2, OHRA heMo 3a pasnuKy 2, — 2z, MOGUTH TauHy
BEJINYUHY

q =¥z, — 2,) = ¥(m, —- m,) +4s—pa), - - . . . (1)
KajJ| Ce NaK O3Ha4u pagu CcKkpahemwa (2, 1 2,) — 2, oHia hieMO UMaTH [IBe jeHAYUHE:
cos z; = cos (2 4 q) = sin ¢ sin 3, +} cos ¢ cos d, cos I,
oS 2, = €0s (2 — q) = sin ¢ sin 3, -} cos 9 cos 3, cos L,
unja he pasnuka jiam
2sin g sin z = sin ¢ (sin 8, — sin ;) |- cos ¢ (cos 8, cos t, — cos 3, cos 1,);

ofaTJie IIaKk aKo Ce€ CTaBM .
€0s 85 €os ls — oS 8, COS 1

tg ?o pu— sin sn _ Si]l ss . v . . ) . . . . (7.)’

onpa he usahu
B €0S 9,

Sin (? —_ ?0) — 2sin q Sin Zm

UM, 360r MaJeHKOCTH ¢, MPOCTO

o sinzcosgy, . . -\
3a cpaiynaBame ¢, 6obe he 6uTH, ja ce y mspasdy (7.) u3BpwH 3ameHa

ts

cost~1—291n22 U ('()<>t—1—231n2 L

2 )
Kaji ce Taja CTaBy, ja je
| f(a +a)_a 1o —3) =5, 9 =08—4p

)} xau ce, pagu cxpahe}ba 03HAYM

wicHa

.z 4 -y
sim‘(cosa,,Asmz'—z’i—cosbssmz —23—,)_—_M, T -5

onna hemo umatu, na je
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tg 9o =19 @ +p) = 1_(_]_,;%7;%:’9‘)‘}“7?8"
ojarse je
- Mcosd '
lgp= 1+Msind -~ ° ° 8.y

Ha paj Hauud, ymecto (7.) u (7.)", usahu ke no dopmynama (8.) u (8.) nedunu-
THBHO, fa je

¢ =04 pn+ Agp, rae je

A SIZCOSs gy "
Ay =q sinecosd ° ° ° (8)

105. JenHake BHCHHE CeBCPHHX M jy:KHHX 3Be3fa.

Jlako je BuueTH, fa ce map 3Be3la, M3abpaHUX MO Hampej M3J0XKEHOMEe 3a
u3Boheme WHUpPKUHE, MOXKE MOCMaTpaTk He CaMO 3EHUT-TEJIECKONOM Beh M BepTHKaNIHUM
KPYyroM WM NaK YHUBEPCAJHHM HHCTPYMEHTOM Ca MPEXOM OJf HEKOJMKO XOPHU3O0H-
‘TallHUX KOH4Mha, MCTO OHaKO Kao M npu ofipehuBamy BpeMeHa MO OfroBapajyhum
BUCMHAMa WCTOYHE W 3amafHe 3Ba3fle, Tj. Tpe6a camo MOCMAaTPaTH MOMEHTe NpoJsa3a
{y>kHe U CeBEpHe 3Be3[ie NMPEKO jeHUX M MCTHX KOHuMha (wi. 97.); mpu Tome he.y
gopmynu (8.) BenuuMHAa ¢ NpeACTaB/baTH Taja CaMO HE3HATHY MOJY Pa3JUKy CTarba
i, u i, mu6ene, cmojese ca fypOuHOM. Mopa ce caMO 3HaTHO Ha Cyau u360p 3Besfa
36or norofaba: 1.) Aa pasiuMKa 3eHMTHUX pacTojama 2; U 2, Oyae paBHA Hyau H
2.) na owTpu asuMyTH, He u3naseku u3 rpanuna + 30° He Oyiy HM CyBUlIE MaJd
(mawu op 10°), jep 6u y Tom ciaydajy mocMaTpame NpoJjia3a 3Be3[ie NPeKO XOPU3OH-
TanHuX KoHumha 6uino HemorykHO wam 6u 3a TO Tpe6ajo M CyBHILIE MHOIO BpEMEHa.

Y3mumo, pafu npumepa, nocmarpawa PenconjoBuM BEPTUKAJHUM KpPYroM, Koja
Cy u3BplUeHa paju orziena 18. mapra 1882. r. Ha reogetckoj oncepsaropyju y Ilys-
KOBY, Koja je ¢ — 59°46'21”.5. Y nocmatpanum mno xpoHomerpy momentuma T, u T;
nponasa cesepHe 3Beafe o. Cassiopeiae (3,—124°6'28".0) u jyxue B Virginis
(3, = |- 2°25'27".5) npeKko IIECT XOPUBOHTaNHMX KOHYMha JypOuHa (MPUGIHIKHO
z — 60°26") 4acosnu cy yrmu tux 3se3pa f, =1, u—(0,+12") u {,=T,4-u—aq,
6uaM Kao IUTO je TO MOKa3aHo fae y ctynuy [, u {;, UCTO Cy T4KO NOKasaHa M
npouuTama jubene i, u i, (BpegHoct 4t —1".1) u BpeaHoCTH 32 Msine, koje cy
CpavyHaTe 3a CBaKM KOHuMh MmoCeGHO:

Konuntin tn i g ls i ; lg sin? t:" lg sin?% Msine
I — 2h34m 2563 —0.2 — 1737m42574 — 0.5 9.036451  8.650885 —0.105704
Il 33 2793 —0.3 38 11.44 —05 033308 655062 . 696
T 32 56.93 —0.3 38 38.74 —08 .030397 .659016 . 7105
v 32 30.13 —04 38 59.04 —09 028043 661943 . 689
A" 31 5883 —05 39 25.24 —09 025176 665707 . 694
~+VI : 31 22.43 —06 39 5494 —14 ~.021831 669952 - . 692
. —0.38 —083 [ 9.748771, 9.999610
q=3%(@1,—i)=—022=—0"25 ( lgcosd, lgcos3d; ) — 0.105697

Ca nabenum osfie cpepwum BpepHocTuma: Msine=——0.105697 u ¢q—=—0".25,
Tame ke ce cpauyHasamwe lMpuHe ¢ M3BpLATH N0 dopmynama (8.) 'u (8.)" momohy
JIOTapUTaMCKUX Tabnuua CymMa ¥ pasjiMKa, — OBAKoO:
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d=63"1557"T; pon. lg Msind = 0.966186, lg q=9.398,
¢=160 50 30.2; lgMcosd = 8.7359717, lg cos 9y =9.702
lgsine= 9941152 pon. lg (1 +Msind)= 0.049682 lg sin ==9.939
lgMsine= 9024063, lgtgu= 8.785659 Iy sin < cosd=9.594
pon. lgsind= 0.049097 p=— 3°29'36"1 lg Ap=9.445
lgM=  9.082911, d+p= 59 46 21.6; Ap=—0/28
lgcosd= 9.653066 o= 594621.4

Ha Taj je mauun reofeTcku nykoBHMK MuoumHCKu ofpehusao y 1882. n
1883. roj. WMpMHE MHOrMX Tayaka Ha Ypany'); anu ce Ta METOfa mouesia KOJ Hac
(y Pycuju) wuputu Tek pounuje, Gnaronapehn reomer. nyxosHuky [ljeBuoBy, koju je
a0 u3BecHe nomohHe Tabiuue 3a MU3HAJAKEHE MapoBa 3B€3Ja Ca TUM YCJIOBOM, fa
Ce CBaKM Map CeBepHe W jy)KHE 3BE3[ie Haja3M, y MOMEHTMMA HUXOBUX MOCMATParba,
ca jegse ¥ ucTe CcTpaHe Mepupujana (u1. 85.), jep y TOM ciydajy HETa4yHOCT IO-
npaBKe XPOHOMETPA HajMatbe yTMYe Ha W3BOJ TpaeHe wupuHe.”) Jouwr Goba cpep~
cTBa 3a M36op mapoBa 3Be3ja faJ Cy OLHM|je ACTPOHOMH Butpam®) u Opnos?);
reofeTcky maxk myxoBHuk CHJ/bBEPCTOB M3[)a0 je MPOCTPaHe U MOTNyHe Tabauue ege-
Mepuja OBaKBMX napopa,’) mnoropHux 3a oppehuBame wmpuna of 40° po 60°; xop
BUX je GpojHa BPEAHOCT OLITPUX a3umyTa 3Be3fa Beha op 10° u mamwa op 40°.

D) ,,jahresbencht dem Comité der Nicolai-Hauptsternwarte abgestattet vom Director der Sternwarte,

-— 1882.—1883.—1884.

) M. MMkBuoss. ,06m onpen‘hneuin reorpaf). WHPOTH MO COOTBBTCTBEHHAIMB BHICOTAMDB ABYXh
spbapp’. — 1887. '

» 6, Butpams. ,,0 npiuckaniu 3phapunixs napn ans’ onpepbacHist WHPOTH. ... — 1898.

9 A. Orloff. ,Graphishe Methode zur Auswahl der Sternpaare fiir die Breitenbestimmung nach defr
Methode gleicher Zenithdistanzen“.. — 1909.

"') U CunwpnsepctoB®. ,Ibemepunst 385ans fnst: onpepbaenis . npoTsl .M0 COOTHHTCTBYIONHMD BB~
cotamp’. — 1912, .

[NTABA XIIL

- JEAHOBPEMEHO OJPEBUBAIGE LLUMPUHE MECTA WM BPEMEHA T10
BUCUHAMA 3BE3JIA.

106. CpauynaBame muUpHHe MeCTa H BpeMeHa NOCTYIHHM HNpUGIMmkemHMa.

[pu onpehuBawy reorpadickor nojio)kaja MeCTd y HEMO3HATHM MNpefesinMa, a

‘TAKO MCTO M MOJOXaja Opofa Ha MOpy, fJellaBajy Ce CJy4aju, Aa Ce M3 U3BpLUEHHX

nocMaTpamba BHCHHA HeOeCHMX Tena K3BOJlE jeJHOBPEMEHO ¥ IUMpMHA MeCTa ¢ W IO-
npaBKa XpOHOMETpaA I, Kaj Cy W jeflHa M Apyra nosHaTe camo pocta rpy6o. Tapa

ce jeHOBpeMeHa HWUXOBa Ofipef6a BpLUKM MOCTYNHUM NpUOMDKEHUMA.

Camo ce no ce6u pasyme, ia ce 3a Hampej, HaBefieHy uUu/b Tpeba fa M3BpLLe
6ap ABa HM3a MOCMaTpawa BUCUHA jelHOra M MUCTOr WIM pa3HUX HeOGECHUX Teja NpH
NOBOJbHO DAa3/IMYHUM CPENHUM a3uMyTHMA (i, U «, (41. 84.). Behka wunu mama no-
BOJLHOCT TUX a3uMmyTa M Ofipefunhie OHaj pef cpauyHaBamwa, KojuM ke ce TayHe Bpe-

JHOCTM THUX Hemo3HaTux Jo6uTH M Opke U NpocTuje. Y CBaKOM cayyajy Tpeba cma-
TpaTH, Aa je XOJ XpOHOMeTpa fAocTa A0OpO mMo3HAaT Te fAa OM Ce MOMEHTU CBHjY

nocMaTpara MOTJM MONpPaBUTH TaKO, Kao fla Cy OHM OM/IM 3ama)keHu MO XPOHOMETPY,
YW{M j€ XO[ OAHOCHO 3BE3JaHOT BPEMEHa BPJIO MaJH.

I. AKO ce y npeTnocTaB/b€HOj LUMPUHM MECTa %, HEe MOXe oO4yekuBaTu Beha
rpelka op 2’, OHAAa Ce OAMax MOXe NOYeTH ca TayHUM CpayyHaBaweM HU3a BUCHHA,
Haj6MWKUX MPBOME BepTHMKaNy (Ca CpPeimbuUM as3uMyToM «',) pajM H3BOJA MNONpPABKE
XpOHOMEeTpa i, No npaBuauma 4wi. 92. U3 gpyrora nak Hm3a BHCHMHA, HajONMIKUX
Mepuaujany (ca cpefwuUM asUMYTOM «,) Tpeba 3aTUM cCa TOM IONPaBKOM I, Ta4HO
CpauyHaTd IIMPUHY ¢, no npasunuma 4. 100. Kapg ce na Taj HauuH Beh poGuje

pasnuka usmehy ¢, M ¢, OHIA OCTaje camo, ia ce HaheHoj BpeNHOCTH u; AOMA AM-

depenumanya monpaeka /iy MO NO3HATOME HM3Pa3y 3a by U3 4. 84.:

Loy cosp ==— (0, — @) colgd’y,, . . . . . . (A

Te Aa ce feUHUTUBHO AoOuje it = u, -}- /\1i,; NOGMBEHO| maK umpmm % Tpeéa no-

JlaTH CIU4HY TOMPAaBKY:
ey = — (U —uy) cosp, lg a,,,,. 5o ox o s o Klads
Te fa ce NeUHUTUBHO HO0Hje ¢ — ¢, - /\¢,

Axo nu je ynanpen npuGmmKHO OGuia NosHaTa MONPaBKA XPOHOMETPA If,, OHJA
6u Tpe6ano MOYeTH Ca CpayyHaBaweM ¢, U3 HU3a BUCWHA, OIUCKUX MepuaujaHy; 3a-
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THM, W3 JIPyror HM3a BHCHHA CPayyHaTH NMONPABKY XPOHOMETPA i, W, Haj3ajl, MAOAATH
HaheHMM BpeHOCTHUMA ¢, W U, AUdepeHUUaIHe MONPaBKE:

Aoy, = — (1, — uy) cos ¢, lg a, H AUy cos o, = — (p — ¢,) cOlg &',

lIto ce Tuye npuOMHKHUX as3uMyTa HeOECHUX Tela ¢, M @', Yy CPENHUM MO-
MeHTUMa nocmatpawa I, u T',, TO ce oHu fO6GMBAjy HENOCPEAHUM YMTAHEM XOpH-
30HTAJIHOT Kpyra 3a BpeMeé IOCMaTpawa; ajluM Cé OHM JIaK0O MOTY M Cpa4yHaTH C
npu6GnwrHOM TavHowhy no ¢gopmynama:

cos d o r cos 8’ 1
™ 3in 7 ) sinap,=sinly gomr . . . .(L)a

sina, —=sint

I1 Kapa cy u mmpuHa mecTa ¢, U MONpPaBKa XpOHOMETpa U, MO3HATH YHAmpep
Bpjo rpy6o, Taga je 60/be y3eTH CIOYeTKa Y CBAaKOMEe HHU3y BHCHHA Cpefile U3 je-
IHOra camo mocmaTpawa npu Kpyry R u jemHora npu L na oppenuty no Tum cpegmum
npubAwKHe BPERHOCTH ¢, M u, nomoky soraputama of 4 feuumane cBera; 3aTHM, C
HaleHuM ¢, M u,, NPUCTYNUTH TayHOME CpayyHaBamy CBHjy NOCMaTpama Ha Ha4uH,
KaKo je Harmpej pe4eHo.

I11 Hajsap, ako je cacBMM HeCHrypHa MNpPETNOCTaBKa O BEJMYMHAMA ¢, U U,
M, aKO je M CaM HM3 NOCMAaTpaHMX BUCHMHA CyBMIIE YAa/beH Off MEPUAMjaHA U TpPBOr
BEpTHKaJa, OHJAa HUje 3rOfHO M3HAJa3UTHU NpPUOIMKHE BeIWYMHE P, M U, MO Hampep
M3JIOKEHOM HauMHy NOCTYNHUX NpUO/IMKema, jep 6u MX y TOM Clyyajy mopano OuTu
Hexonuko, Beh Ha oBaj HauuH: Kaj ce y Hu3y BucuHa HeGecHor Tena (o,d) ysMme,
Kao ¥ Majo npe, Cpefiwe W3 jeAHora mnocmaTpawa npu Kp. R u jepHora mpu xp. L
na ce mompaBuM 3a pedpakumjy, oHaa he ce ROOMTH MPUOIMIKHO 3EHUTHO pacToOjambe
z, Koje ofroBapa cpefiweMy MoMeHTy T mo XpoHOMeTpy; W3 HM32 NMaK BUCHHA pyrora
HefecHor Tena (of, 3') Ha ciamyaH he ce HaumH po6uTH Z’ 3a momeHT T’; 3artum he
ce ca MpeTNOCTaB/bEeHUM ¢, M @, CpadyHaTH 3eHMTHA pacTojawa z, U Z, THX Hebe-
CHHX TeJa Mo ¢opMmynama:

cos z, = Sin ¢, sin & +- cos ¢, cos 8 cos (T + u — ) @)
cos z'y=sin ¢, sin 8’ -} cos ¢, cos &' cos (T + u — o’)
Kap ce Taga po6ujy pasauxe z —z,— /\z u 2 — 2/, = AZ, oHpa ke ce, 3a
WBHANAKEHe TNompaBaka A¢ M /\U NPETNOCTaB/bEHUX P M u, Mmoku na cacrase
no3Hate Ham Beh u3 ui. 84. gBe jeAHauMHe:

A\ cos a + /\u cos ¢, sin a = /\z @y
¢ cos a’'—+ Al cos ¢, sin a’'= /\z’
u3 Kojux he, kao u npehe, usahm, na je
___Aazsina—Azsinad ALz cosa — Az cosa v
L= sin (a—a’) ’ L €08 G = sin(a—a’) @)

Mocne Tora, ca Hahenum BenuuMHama @, =@, -+ A\¢ ¥ u, =, + /\u, mory Beh
6uTH M3BpIIEHAa M Ta4yHa CpavyHaBama 06a HM3a nocMmaTpamba pajgd NeQUHUTHBHOL
M3BOJlA ¢ M IL

JpaTH MpaBy, nepnenpuxynapwy Ha 7,0, a ppyra — #pyry
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Ma kojom of OBMX MeTOfa Ja je JOCTUTHYT pe3ynTaT 8a ¢ U u, Koju Ou
Ta4HO 3a/j0BO/baBA0 06a faTa HW3a NMOCMaTPaHUX BUCHMHA, MMaK Tpeba YBEK HUMATH y
BUly HEM30EXKHE TpelliKe TUX pe3yJTaTa, Koje NMpou3siase Off Pa3HUX, CTAJHHX W CIy-
YajHUX HETAYHOCTH, CBOjCTBEHMX AalCOJYTHUM MepetiMa SEHUTHHX pacTojama Hebe-
cHux Tena (wi. 84. m un. 85.).

Jla 06paTuMO OBJie Ma)kKky Ha FEOMETPUCKO 3Haveme jenHauune (2). Kap ce
Ha paBHMHM yaMe Tauka Z, (cn. 104.) 3a noyerak npaBOyIJIMX
KOODAMHATHUX oca, U To: Z,N 3a pasue BpegHocTH A¢ U Z,0
3a BpPEeHOCTH /\U COS ¢, Tma Cce MNOBYKy M3 1, MOA yriamma
X< NI)D =a u < NI =d’, nywu 1,0 = Az u L)) = /7,
oHna hemo yBupeTu, fa ke mpma of jefHa4MHA (2.)’ npencTaB-

npasy, nepnenauxyiaapHy Ha Z,)’. Kooppuhate Tauke Z, y
KOjoj ce Te mpaBe ceky, U Ouke TpakeHe BenuuyuHe A\¢ U
/\U coS ¢,; cama maK Tayka / Ouhe TauyHu MNOJIOXKA] 3EHUTA
flaHora MecTa y OfJHOCY NpeMa NpuGIMKHOME HeroBOM nonoxajy Z, Koju caroBapa
NPETNOCTaB/bEHOj, NMPUOIMKHO] LUMPUHM MeCTa %, ¥ TaKBOj HMCTOj IONpaBLUM XPOHO-
MeTpa uU, 3anasuTu ce MOXKe joul, fna ke ce, HA OBAaKBOM LPTEXY, NOCMATpPaHa He-
GecHa Tesna Hanasutu Ha npasuuma Z,E u 7 F’, xoju saxnanajy ca mepupujanom NZ,S
yrane X SIE=a u x SIF =<' |
N

107. Ilpumep 3a objammeme.

Cn. 104.

Papu ‘o6jawmema usnoxenora, kopuctuheMo ce jjajbe M3JIOXKEHUM U3MEPEHUM
3EHUTHUM pacTojawuma [losapre (o= 1717238, & — 88°26'2974) u Apxmypa (0. =
= 14815822, & =+ 20°2070), xoja cy mepena 14. jyna 1837. r. Ha AnexcaHipor-
ckoj Ctanuuu actpoHoMckuMm Teoponutom (,IIpunoskenie npaxkTU4ecKkoil acTpOHOMIM
Kb reorpaguueckomy onpegkneniio mbcrp“ CaBuua. T. I, crp. 227.). Momenru
nocmatpawa T’ 3anmakaiu Cy ce MO XPOHOMETPY, KOjU je MIIao NpuGIMKHO IO
CpeftbeMy BpEMEHy Te je y OJHOCY MpeMa 3BE3JaHOM BPEMEHy HMao XOf ® —
—+ 35656 (1 — ), ¢ Kojum Cy M CBeieHa, lojle O8HA4YeHa, HeroBa mnokasawa 1’ Ha
momeHT T, =10"40".

s M T i S A
Polaris (a, = — 178°0’)
®) [ 9n54mQs — 756 91 53m525 4 46°17' 5273
| 95753 —6.9 9 57 47. 1 16 20.6 | 0oy
O 10 7 10 —5.4 10 7 4.6 12 40. 7 '
10 11 19 — 4.7 10 11 14.3 1mn 7.7
_ o Bootis (a, = - 88°15")
O { 1031 115 —1.45 1031 10.05 57 0 32.8 12475
37 595 —0.33 37 59.17 58 13 41.9 1287
® | 44 210 +0.72 44 21.72 5922 7.2 1330
| 48 470 -1.44 48 48.44 60 9 485 136.1

l{an NpeTnocraBuMoO, Ja HaM HHCY MO3HATE HM WIApKHA MECTA HUTH NOIpPaBKa

XpoHOMeTpa, oHfa hemo 3a wMpHMHY ¢, y3eTH mpBO nocmarpany Bucuny IlosapHe
24
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90°—46°15’ — 43°45’ na hemo ¢ WOMe cpavyyHaTd NPUGIMKHY NONPaBKYy XPOHOMETpPA
1, U3 [Ba caMo, Cpefmwa mocmaTpawa Aprkmypa no gopmynama (1.) u (2.) un 92.
a 3aTUM ILVPHUHY ¢, U3 ABa Cpefmwa nocmartpama [lonapue no copmynun (1.) un. 99.

o Bootis: T = 4(T, 4 T,) = 10"41™10".

@o = 43°45’ lg sec 9, =0.1412 t= 4r22m11s

1 (23 + 2z5) = z =158 49 . lg sec & =0.0271 T—t—= 6 19 1
9o —d=Y¢=23 43 lg sin § (z + ¢) = 9.8193
e+ Z)m lg sin } (z — () = 9.4793
3—0=17 33 lg sin® 5 = 9.4669

a= 14 8 15
1, — 47" 49714°
Polaris: T= 4 (T, ~T,) — 10"2226°

OB, KyIM. (=  47°49’ lg cos 9, = 9.8588 lgr= 35886,
1 (zo+2)=2z= 46 15 lg cos (180 — 3) = 84344, r=z—({=—1° 4 38"
—_— 2 a—
T -+ 1y = 178 51m40s Ron. lg sin 4 (z +-{) = 0.1356 {=.47 20 6
a120=13 1 24 lg k — 40443, 180—38= 9l 33 3!
i= 4 50 16 lg sin® % = 9.5443 v, = 44°13' 25"

Ca Tom, Beh [0CTa TauHOM, LIMPUHOM MecTa ¢, — 44°13'25” Tauna he cpa-
YyHaBawba CBUX mocmaTpama o Boofis [mo ¢opm. (1.) wi. 92.] a 3atum u Polaris,
laTd OBe BPEJHOCTH 32 U; U @,:

o Bootis: { = ¢1 — 8= 24°11"25.0, o — 14"8™15:22

. gl
lg cosz n.lg(l——g—;'—:—-;) lg sin® t (@)=T—t
lg$=9.698970 ( 1.) 9735728 0.394205 9436665 4712m 9560 6719™ 045
lg sec p; =0.144709 | 2)  .721126 373476 457394 18 58.85 0.32
" lgsec3=0027106 ) 3) .706824 354710 476160 25 21.33 0.39
lgsec7=9.960085 | 4) .696464 341968 488902 29 47.83 0.61
lg K =9.830870 9.960085 9.830870 cp. (@)= 619 0.44

| u, —=-74914.78
Polaris: 7= AT°20'6", z,,— 46°15'28", (, 1 z,,) = 46°AT'AT"

t lg k sin® % r g
lg—2r cos 9y =547075 [ 1)  441m4355 356435 — 20— 1°1' 577 47°18'5870
lgcos(180—3)° =8.43444,| 2) 45 382  57475—11— 235.2 55.8
lgsin }((+zm) =986268 | 3) 54 557  59874--11— 6 10.5 51.2
lgk—404251,| 4) 59 54  .60916--20— 747.8 55.5
dif. sal'. . .60 cp. U’ =47 1855.1
180 — 3 =91°33'30"6 {=47 1952.3
?%=4413 383

Hajsap, no asumytuma Apxmypa w Ilonaphe, Koju ce payyHajy HO3UTHBHO
of jyra Ka 3anapy, fobuhe ce nompaBxe Au, u /\9, oBako HaheHux u, u ¢, Ha
OBaj HaAYUH:
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t 88015, 4 000 O "
AUy =— (g — 9) LET) — 13300 = 055 =— 0104

DNy ==— Au,cos o lg (— 178°0") = — 0755 X 0.72 5 0.035 =  0701;
Taxo, fa he pedmHUTMBHO OWTH: |
u=u; + Ay =--7"49"14'74 y MomeHTy mno XpoH..  10"40™ u
?=9,+ N¢, = 44°13'383,

[a Gucmo npumenunu dopmysne (2.) u (2.)” Tpehe meTope pagu jfoGuBama
NpUOIMKHUX BPEIHOCTH ®, W u,, AonycTukeMmo, fa je NpeTNOCTaB/beHA IONpPaBKa
XpoHoMeTpa u, Ouna - 7"44"0°. Taga 6ucMO, ca TOM MCTOM NPBOGUTHOM IUMPUHOM
9, = 43°45/0, nauum [momoky sorapurama ca 5 pemumana, no ¢opm. (2.)] sa Ta
ucTa Ccpefma mnocmatpawa [lonapne w Apkmypa y momentuma T — 10"27m26° u
T’ = 10"41™10° oBe BpPeNHOCTH:

z, = 46°46.2 " %o = BTBLT;
a MOWITO je W3 CaMMX MOCMaTparma y THM MOMEHTHMa W3Ja3uio:
| z = 46°155 . 7 = 58°494,
TO 6ucMO mo AOOMBEHMM OTYJ pasjiMKama
Az == — 307 " A=+ 577

U 1o npuOMDKHAM BpepHocTMMa: sin a, — — 0.035, cos a, =-+0.999, sina’,—=
=+4-0.999, cos a’, =-0.030 u sin (a,— a',) = sin (-— 266°15") —= -} 0.998 a mo
¢opmynama (2.)" — pobunu:

— 57.7°X 0.035 -+ 30.7 X 0.999

Py = L — | 287, T. 0= 44137 u
Ay = —DTXIN0+ o X099 _ | 786 =t 57145, 1. 1, — - 749”14,

IUTO Ce Off TaYHUX BPEJHOCTH ¢ W U BPJIO Mano pasJHKyje.

108, OxgpebuBame BpeMena um mupuHe HAa MOPY.

3a BpeMe HaBuranuje, Kaja ce jegHOBpeMeHO oppebyjy u wmpuna mecta u
BpeMe M3 /Ba HU3a M3MEpeHMX BUCHHA HeGECHUX Tesa, Off O0COOMTOr je 3Hauyaja LUTO
Beha moryhHa 6psuHa CBUX CpavyHaBawa; Ta4HOCT MAaK pe3yaTaTa THX HENO3HATHX
OfL pyrocTeneHe je BPefHOCTH, 360r TOra, IUTO NOJO)Kaj Opoja HA MOpy Huje no-
Tpe6HO 3HaTH Ca Behom TayHocTH off 1’ ma 4ak ¥ 2’ Mo WHMPUHM W QY)KUHM, paju
yera Cy [0OBOJbHA W Hajrpy0uja. Mepera BUCHHA HeOeCHHX Tella CeKCTaHTOM. YcCibep
TOra ce yBeK JONylITa, a ce, pagu cKkpahema cpauyHaBamwa, CHOje HEKOJMKO, jE€AHO
3a [ApyruM M3MepeHHX BUCHHA (YaK M OJM3y MepujuaHa) y jefHy Cpefmwy, AOMyIIT-
jyhu jou, na he mOj oaroBapaTd U Cpefrwd M3 NOCMAaTPaHUX MOMEHaTa IO XPOHO-
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meTpy. [Ipu Tome momopuu peTxo mpuGeraBajy MocMaTpaimy BUCHHA 3Be3[ld, padyHa-
jybu, na je 6o/be M 3rojHMje HAa MOpY NOCMaTpaTH CyHue; mowTo naK HEOMXORHA
6pauHa ofpehuBama nonokaja Opofa MOKATKaj He MOMYINTa, fa ce cavexajy Haj6orbe
norop6e 3a mocmatpama CyHI@, Tj. y MepuiMjaHy ¥ y NpBOM BepTuxany, To he ce
HeMo3HATe M3HAIA3UTH TNOCTYmHuM npubmmiewuma no Il meropu wn 106., yoniute
rosopehu, 6pxxe Hero su mo Il

Tpe6a ysetu y 0G3up joll U Ty OKOJNHOCT, WITO OPOA MUXKe 3HATHO ja Mpo-
MEHM CBOje MECTO y TOKy BpemeHa uaMehy /Ba HU3a MocMaTpara BHCHHA. 3aMUCIMMO,
Ja je Ha jefHOM MEeCTy, KojeMy Ha HeGeCHOj Cdepu OAroBapa 3CHUT 1, mepupaujan
IP u munmHa ¢ = 90° —ZP (cn. 105.), 6una wahena y momenty T
A Mo XpOHOMETPY, ucTuHUTa BHCMHA h—90°—-IF ma xaxBor He-
! GecHor Tena E, npu npubamkHO no3HaToM My asumyTty a — 180°—
— X PIE; nocne u3BecHOr BpeMeHa NMak a haume y MoMeHtTy T,
no MCTOME XpoHoMeTpy Guna je poGuBena Bucuna h,— 90° — I,K,
ucTora WM fpyrora Kaksor HeGecHor Tena E,, amm cap Beh Ha
JPyTOM MECTY, KojeMy OAroBapa 3eHuT I, u umpuna ¢, = 90°— P,
IMpu Tome ke Gpoj MunyTa y nyky IL, —s 6utu pasan Gpojy MoOp-
CKHMX MHJba, Koje je 6pop mpemrao y Toky Bpemena T, —T, asumyT
nak Tora ayka A—180°— < PZZ, onpepuhe ce kypcom (mpaBuem
[I0B/beHa) N0 KOMNACY. "o

Jlako je Bupetd, na axo je y Momenty T me6ecno teno E mocmartpano Ha
IPYTOM MECTy, OHJa HercBa BHCMHA Tamo TpeGa fa udahe paBHa 90° — Z,E=VF,
npu uemy he, — 360r ManeHkocTH ZZ, =S, — U8 elemeHTapHOr Cdep. Tpoyraa ZZE
usaku npocTo

W—h=ZE—ZE=scos(A—a) . . . . . . . (3)

. Tlpema Tome, Tpe6a caMo fAa Ce Ca TOM MaJOM Pa3/JMKOM NONpaBM BACMHA h, Koja je
NoCMaTpaHa ca NpBOra MecTa, Aa 6M ce 3aTuM 06a mocmaTparba MOria Beh cMaTpaTy,
kao fia cy usspuiena y momentuma T u T, ca ppyrora mecra Z, ma u3BecTH 32 TO
APYro MECTO M HErOBy LUMPHHY 9, W TNONPABKY XPOHOMETPA i, KA0 M OGHYHO.

109. Hoyec-oBa meToja.

3a cnyuaj, xaga cy y momentuma T u T’ mo xponometpy uamepene BUCHHE
h u I (nonpaebeHe 3a pedpaxuujy) jepHora u ucror HeGecHor Tena (o, 3) na Hu
jeMHa HM fpyra Of WHX Huje HM O/AM3Yy MEpUAUja HU MPBOT BEPTUKA/IA, — XOJAHICKH
je momopay /loyec NpeAnoXKUO METOAY W3BOJA IUMPUHE MECTa ¢ W MONPaBKE Xpo-
HOMETpa U, KOja ce CacToju y OBOME:

Kap ce opyamy jenHa Of Apyre OCHOBHE je[jHAHMHE

sin h = sin ¢ sin 8 -} cos ¢ cos 3 cos (T + u — o)

sin = sin ¢ sin 8 4 cos 9 cos 3 cos T+u—a),
OHJa Hu3J1a3u -

sin h — sin b’ = 2 sin 5 €O

. shth :2cosq>cosBsinT2_Tsin(TtT —{—u—a);
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ofarie je

. (T+T’ ) __ sin(h—h')cos y(h+ 1)
sm[ 2 +u a] " cosgycosdsiny(T'—T) > * * (4.)a

rae ¢, O3HayaBa MPETNOCTaB/beHy LUMPUHY MecTa. Kap ce c wome cpauyHa mno Toj
dopmysM mompaBka u, OHAa he ce TauHuje IUMpMHA MecTa ¢ HakM U3 M3MepeHe
BucHne h Koja je 6nwke MepuiujaHy, Ha OBaj HAYMH:

cos (p — ) =sinh—+2cos g, cosdsin® s (T+u—wa); . . . (4)

axKo JiM. ce mpu Tome ¢ Gyje BpJIO MHOrO Pa3/MKOBaja Off ¢, OHAA CpayyHaBawe Tpe6Ga
TNIOHOBUTH MO TuUM UCTUM ¢opmynama (4.), u (4.)s.

Ha Taj ce HauuH ponasu Opke [0 npuOIMKEHa (anpOKCHMaLuje) IpaBoMe
pe3y/nTaTy Hero Jid M3BOJOM jE€HO 3a APYruM U U ¢ M3 U3MepeHuUX BucuHa h u R’
noce6uue (41 106.); npu nocmatpawy nak CyHua, AexnuHaLMja ce Heropa 9, Koja
je yseta 3a cpeamwu MomeHaT #(T -+ T"), moxxe cmaTpaTté Kao HenpomewJbMBa, U He
y3umatu pexrtacuensuje CyHua o Beh ucnpaBbatu momenTe T u T’ camo 3a Benuuuue
jefiHa4YuHE BpEMEHa.

Jla npumenumo [loyecoBy gopmyiay (4.), 3a ciydaj, Kaja je UBMEPEHO HEKOJHKO 3EHUTHHX
pacTojama Hekora HeGeCHOr Tesa y OJIM3MHM MepuAMjaHa Yy UWbY ofpehuBaba lUMpMHE MecCTa, H,
Kaja 3a M3BOJ MOMpaBKe U HeMa HUKAKBUX JPYTMX MOJaTaKa CeM TOra HH3a M3MEPEHHX 3EHMTHHMX
pacTojarkba. Y3MHMO CaMo jefHO Of NMPBHX mocmarpawa Tora Husa (T, z) M jemHO of IOC/IENHUX
(T’, z'). 36or mpernocTaB/beHe Giu3uHe MepupujaHy M 36or manenkocty wuurtepBana (T'—T), —
Koju o6uyHO Huje Behu op 20™=15°, — y gopmyau ce (4)s MOXKe cMaTpaTd, Aa Cy CHHYCH yr-

aoBa(h—h)=¥z—2), (T'"—T) u [ T—_;—T—' +u— oc) NPONMOPUMOHAIHY Ca CAMHUM YIJiMMa; 360r

tora hemo, — wu3paxkaBajyhu NpBM yrao y Jy4YHMM CEKYHJAaMa a MOCJeltba /iBA Y BPEMEHCKHM
CeKyHiaMa, — MMaTH MPOCTO

L N v Z'—z " . sint(z-+z2'

u=a—+(+T)+kEZE me je k= b CED o qay

JacHo je, ma ce mompaBKa XpoHOMeTpa U Ha Taj HaYMH He MOXKe OfjpeAuTH ca Bekiom Tau-

HOCTH off 1%, ma Maxap mocmaTpama BpLINIM ¥ PencoigoBuM BepTUKAJIHUM KPYroM, ajld 3aTo Taj pe-
3yJaTaT Helie HUYKOJIMKO 3aBHCHTH Off CHCTEMATCKe rpellKke A Z U3BMEPeHUX 3eHUTHHX PacTojama z M 2z'.
Mpumep: Kag npernmocraBumo, fa je, y HaBegeHOM HauieM mnpumepy 41 100. og 8
nocMotpama y GiusuHM Mepuaujana 3Besfe P Pegasi (x = 22"57m27s 1, & = - 27°22' 437 3),
nonpaBKa XpOHOMeTpa U Gujia CaCBMM Hemo3HAaTa, M, KaJ| ce OHA cpayyHa momohy Jorapurama op 4
penumane no gopmynu (4.)" us 1. u 8. u u3 2. u 7. nocmarpama, onfa hemo fokin 0 OBUX peayirara:

No nocmatp: 1.1 8. 2. u 7. 3a 1. u 8. mocm. } (z 4 z') = 32°26" 6
}(THT)=2314m13s 23h 4m28s 5 Sg e » 32 25.9
2 —z= 549”5 4’ 3570 cp. $(z+2)=32 26.3
T —T = 16m48s 12m42s lg sin  (z + z') = 9.7295
lg(z —z)= 25434 2.4393 lg sec o = 0.2981
lg(T"—T)= 30035 2.8820 lg sec 8 = 0.0516
lg ke Z = 25814 25088 pom. g (loghein 17 =202
=T : lg k= 3.0415
et = - 67211 4 6m375 0
«a— 3T+ T)=—6 4509 —17 0.9
u=— 245 — 239 Y cpenwbeM u = — 24 2;

TayHa NaK BpefHOCT 3a u y mpumepy ua. 100. 6una je . . —23.3.
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110. ComuepoBa merona. .

Y 1843. ropunn CoMHep je mpefloXKUO HajIpaKTUYHHM]y, rpaduyky MmeTomy
3a oppehuBame monoykaja 6pofia AMPEKTHO HA KapTH. ‘

Axko ¥MaMo CaMo jeflHO mocMaTpame BucMHe h KakBora HeGecHor Tena (o, 9)
y momeHTy T mo XpOHOMETpY, OHJla j€ Ca NPeTNOCTaB/bEHOM LIMPUHOM MECTa ¢, JIAKO
CpauyHaTH YaCOBHM yrao HeroB I, a C HUME U NMONPAaBKY XPOHOMETpa U,, NpH 4eMy
ke oHa npefcTaB/baTH AYXUHY MecTa [, op monasse Tauke, Hmp. op I'puHBMYa, ako
XpoHoMeTap (ca MOTpeGHOM MOMPAaBKOM 3a HEroB XOM) 3ajipiKaBa 3a CBE BpPEME ILIO-
Bu0e JIOKaJHO BpeMe Te nosasHe Tayke. Ha Taj he ce HayuH 3a HeKOJMKO npeT-

NOCTaBaKa O IUMpUHU MecTa: o,, ¢y, 9, ... Hahu u pasnuuurte pyxune: [, Uy, ...,
wto ke Ha KapTH fatu uenu Hud Tavaka: (, (7, C”,... (cn. 106.), Ha xojuma ce
N NoCMaTpPaHO HeGeCHO Telo Tpe6ano fa nojasibyje y moMenTy T Ha

jennoj m ucroj Bucunu h. Ta xpusa CC’C”... na 3embuHOj MOBp-
wuHn (axko je Oynemo cmaTtpanu 3a Kyray) Tpe6a pa Gype, ode-
N\ BHJHO, Ma¥ KpYr ca LEHTPOM i mojioM O Ha OHOj Tauum 3e-

/ )
Y/ // i\ MBHHOj, TAe ce y Tome MoMeHTy T HeGecHO Teno mojaBbyje y
/ /./ : 3€HUTY; LUMPWHA je WbeHa paBHA O a fy)kuHa paBHa o — T.
# : _ Cinuynum ke HauuHOM W fpyroj BucuHM h, KakBora HeGe-
4 i - cHor Tena (o, 9;), — Koja je M3MepeHA HA MCTOM MECTY Y MOMEHTY
— T,, — onmroBapaTu Ha kaptu ppyra kpua DD'D”D”...; Tauka max
npecexa weHor M ca C(/C”... Tpe6Ga pma Gyge TpakeHH IOJIOXKa]

6popa. IowTo je mak Tpa)keHO MECTO CKOpPO yBeK Mo3HaTo ¢ Ta4yHowhy Gap mo 1°
i 2°) TO je cacBMM [{OBOJbHO, aKo ce fo0uje 3a CBaKy Of TUX KPUBUX CaMo MO
nee Tauke: C u (' u I/ u D” na cmarpatu npase CC’ u 1YD” 3a enemenre TUX KpUBHX.
Te cy nmpaBe po6une y naBurauuiu HasuB ComHeposux simnmja. Caky off HUX HIOp.
(C’ moxxemo y3eTM M Kao TareHTy Ha KPHMBY KOja H0j OJroBapa na, OfpeiuBILM Ha
10j camo jegHy Tauky (, moByku camy nunujy CC’ mo wenome asumyty << SGC/, Koju
ce pasaiuKyje of asumyTa nocmarpaHor HeGecwor Tema << SC0 — a, pasno 3a + 90°
(npetnocras/ba ce, fa je kapta y MepKaTopoBoj npojexuuju, Koja He AedopmuLie
yrie); Taj ce maK a3uMyT a, 3a Tayky ( J1ako cpavyHaBa jeJHOBPEMEHO Ca YaCOBHUM
yriaom I, HeGecHor Tesa.

Axo 6u Comnuepose nuunjeCC’ m DI’ (cn. 107.) Gune KOHCTpyucaHe 3a [iBa
nocMaTpama, Koja Cy pas[iBOjeHa jefHO Off ApYyrora 3HATHHUM HMHTEPBAJOM BpeMeHa
(T, —T), y Toxky Kojera je 6pop MPOMEHHO MECTO CBOjera IoJjO-
’aja, oHga 6u TpeGano camo, — Ha ocHOBY (hopmyse (3.) un. 108,
— noByhu no paHome asumyty A npemewraj 6poga (c = s y mu-
/bama W 3aTum noByhu npaBy cc’ mapanenHo ca ((/, xako 6u Ta
HOBA JIMHMja OAroBapasia pyrome MecTy mocmarpawa. Ha Taj he
HayuH Tayka M npecexa muumja c¢’ u DD’ u 6uTH TpaxkeHO MecTO
6pofa y MOMEHTY pyrora moCMaTparma.

ComHepoBa je MeTOga 3rogHa Yy MNPAaKTUYHOM TOTJENY
0COOUTO CTOra, IITO Ce JIMHMjAa 3a CBaKO NOCMaTpame HeGecHor
Te/la KOHCTpPYMILE Ha KapTH CACBHM HE3aBMCHO Off MOCMaTpamwa Koja 3aTUM CIbefyjy
na 36or ToOra, 4yak Kaj OBMX M He OM OWJIO, OHA JJOHOCH MBBECHY KODHCT, jep MOKa-
3yje, ma ce je 6pog MOpao TErof Ha HO0j HanasuTu. Paau onakwamwa CpadyHaBawa

Cn. 107.
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yaCOBHUX YTJIOBAa HEGECHMX Tena M HHUXOBUX A3UMYTa, HEOMXOAHO MOTpPeGHUX 3a MO-
pnauere COMHEpOBUX NMHM{ja, MoCToOje creuujanne nomokne Tabmuue'), 36or Kojux je
ynoTpe6a jlorapuTama CacBuM HenoTpeCHa.

Jlako je BujeTH, @ ce mnpase JMHMje, KOje CMO KOHCTpyucamu y 4wi. 106.
(cn. 104.) pagu npuGmwiHOr OfpehuBama ¢ M i U3 JIBa HU3A NMOCMATPaHUX BACHHA
jeHOr M MCTOT MM M 1Ba pa3Ha HeOeCHa Tella, — HWYUMM y CTBapu He pasJMKy]e
on ComuepoBux nmuuja. KOHCTpyKuMja OBuX JMHHja Ce KaTKaj KOPUCHO YnoTpeGibyje
3a BpeMe EeKCTeuuuja M0 HEMO3HATMM MpejeNnMa pajgu ofpehuBawa reorpad. nouo-
)aja Tayaka; jep, ako MocMaTpad HHje yCneo a Ha KaKBOj Off THX Tayaka Ofpeay M
wIMpUHY M [yXUHy ®eHy (O Xofy XpoHomeTpa) Beh Camo jejHO Of TOra, TO ke

CoMHepoBa JIMHHMja, KOja OAroBapa W3BPIUIEHOM MOCMaTpawy NOMOhLH, 3ajefHO ca
MOBYYEHOM Ha KapTH JIMHUjOM WTHHEpepa, fa ce OfpeAu u Apyro.

111. ITocmarpama Tpujy m Beher Opoja 3Be3fa HA MCTOj BUCHHH.

Y un 85. MM cMO yKpaTKO Beh WM3JIOXWMIM METOAY jeIHOBPEMEHOT OfipehuBarma
¥ LIMpUHE MEeCTa ¥ BpPeMeHa M3 NOCMaTpawa TpHjy 3Be3ja Ha jeHOj u MCTOj BUCUHU.
Y npumenu Te MeTofie ‘ynorpeGibaBaH je OOMYHO CEKCTAaHT, KOjUM Cy Ce Tpu u3a-
6paHe 2Be3fle MOCMaTpaje jefHa 3a PyroM Ha WCTH Ha4MH, Kao U MpU TOCMATPAMDY
nBejy sBeafa Ha oprosapajyhum jegnakum BucuHama (4n. 98.); pasyme ce, pa cy ce
peTKo Kaj Morje Hahu Tpu MOrojHe ¥ KpynHEe 3Be3[ie TaKBe, Aa MHTEpBal uzmely
nocMaTpama OBMX Ha M3a6paHOj BUCMHM He Oyfie CYBUILE BEJIMKHU.

Y nocnefmbe cy ce Bpeme movenu MehyTuM [a W3Hanase MHCTPYMEHTH Ca
aypOuuuMa jaue onTHuke Moku 3a mocmarpame 4aK W CHTHUX 3BE3[ia 5. u 6. Benu-
ydHe Ha jeJHOj M MCTO] HermpoMeH/bUBO] BuCMHH II, -TO 3HATHO ynpotuhyje ‘npo6aem
0 jenHoBpeMeHOM OfpehuBaiby BpemeHa M LuMpuHE MecTa. Takas je, HanpuMep, AHCTPY-
ment Kiona u JlpueHkypa, Koju je ywao y ynorpeby on 1900. y PpaHuyckoj
nop Hasueom ,Astrolabe d prisme“. Kop Tora je WHCTpyMeHTa Mpej 0GjeKTHBOM
Npu6IWKHO YBEK XOPUBOHTANHOr AypOuHa, yTBpheHa HEMOMUYHO TPOCTpaHa CTaK/IeHa
npu3Ma TaKo, ia C jelHe CTpPaHe MPEJOMIbEHH KPO3 Y HENMOCPEeAHH 3palM Ca KaKBe
3pe3e Ha Bucuau H = 60° yhy y aypOuH, ¢ fpyre mak CTpaHe jeJHOBPEMEHO C THUM
Takohe Kpo3 By ynase y AypOuH W 3pauyu ca uCTe 3BE3ji€ au Koju ce peduieKTyjy
ca KUBMHOT XOPM30HTA, MOCTABJLEHOT HEMOCPEeNHO HCTOA mpuame. Ha Taj ce HatuH
OBUM WHCTPYMEHTOM TaKO HCTO Kao M CEKCTaHTOM MOry MOCMaTpaTH ABa JIMKA MCTE
3Beafie, Koju ce Kpehy jefaH Apyrome Ha CyCpeT M KOju ce nokjanajy (KOMHRMUUpajy)
y OHOM MOMEHTY Kaji 3B€3Jla MpoJiad¥ Kpo3 aJMyKaHTapar H'=60°.

Y3MuMo, fla Ccé MCTHHMTO 3€HUTHO pacTojatbe Tora CTajJHOra aJMmyraHTapaTa
pasiuKkyje o mpernocTaBibeHora L =90° — Il 3a u3BeCHy HemosHaTy Majy BEUIMHY
AL, Tj. HeKa je TO 3EHMTHO pacTojate PaBHO 1+ AL; nompaske maK 3a nNpu-
6/MKHO TIO3HATY IIMPUHY @, ¥ 32 MONMPABKYy XPOHOMETPA i, HEKa oyny Ae u Au.

§ : v/
TTomTo ce TauyHO CpadyHajy, momoky THX ¢, u u, 3a momente T, T, T”.... pasHuX
2 ’ /"
se3fa (o,9), ('2), (¢”,3”),.... BCHUTHA HUXOBA PACTOIMIbA Zj, Zg; Z gye-- a TaKo
’ " .
UCTO W TpUOJIDKHE BEIMYMHE IUXOBUMX a3uMyTa da, @, a,..... — aKo OHM paHumje

Hucy OuiM no3HaTH, — OHa hemo umaTy Kao 'y 4. 106., ca poOuMBeHUM pasjMKama:

) ,Ta6aunel paast HAXOMN(IEHisl BHICOTH M asumyToBb“. Mapanie Iiasnaro T'upporpagpuyeckaro Ynpas-
nenis Mopckoro Muuucrepcrsa, 1901. Ilerporpage.
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Z—z,= Nz, Z—z7Z,= N7, Z— 2= Auisinve

OBE jefHaYMHe:
/\¢ cos a -+ Au cos ¢, sina = NZ—+ /\z

Apcosa’+ Aucosg,sina—=N\Z+,zy . . . . . « (5)

Y cnydajy, Kafa cy nocMaTpaHe caMo TPU 3BE3Jle, OHAA Ce 3a A\¢ U A\UCOSY,

no6usajy opaeue (mocne enumuHucama AZ) udpasu, ciuyu onuma (7.), u (7.), M3

i 85.; Kaja je mak mocmatpaH -Beku 6poj 3Bespa, HajpepoBaTHMja ke C€ BPENHOCT
38a Ay, Aucosp, n NZ Hakm u3 Beher Opoja jegHaumHa (5.) no MeToAM Haj-
MambUX KBajipaTa.

AKO Ce KOHCTpYWILY HA UCTH Ha4MH, Kao u y w1 106. npase nunnje D, D, D’,...,
KOje OfroBapajy jefHaYMHaMa:

/\p cos a - /U cos ¢, sina = /\z
Ae cos d'+ Nucos yysind=nN7Z ¢ . . . . . . (B)

a Koje ce pasiukyjy on (5.) camo Tume, WITO y HuUMa Hema Henosuate A\Z, — OHAA
Cé MECTO MCTHHUTOr 3eHHWTa Z Tpeba fla HaJla3W Ha jelHOM M UCTOM pactojamy N\Z

- (cn. 108) opn cBujy TMX JuHuja; 36or Tora ke, y ciy4ajy nocma-
Tpatba TpHjy 3Be3jja, Tayka Z OMTM UeHTap Kpyra, KOju TaHrupa
tpu npase D, D' u D’; papuyc ke mweroB Outu paBan AZ, a
nomohy KooppuHaTa Tauke Z ofpefuke ce HenosHate AP U

MOpa M3Ha/JasWTH NOKyllajuMa TaKo, [a Ce pacTojatba HEHa Off
ceujy mpaeux D, D', D”, D”.... no morykHocTu wTO Mame pasiu-

Ca. 108. Kyjy mehy coGom.

OBa ce je metofa jegHOBpeMeHOora opfpehuBarba BpeMeHa M ILIMPUHE TUM HH-
CTPYMEHTOM T04eJia y MOC/efilbe BpeMe 4ecTo npumerwuBatu y Ppanuyckoj. Moxke ce
CaMoO HanoMeHyTH, fia OM 3a Ty CBPXYy MHOro npoctuje Ouno YAeCUTU 3eHuuI-ureJie-
ckom, uuju 6u pypOuH ca y4BpLIhEeHOM Ha HeMmy JMGEeJOM CTaja0 CTajJHO M 4YBPCTO
Ha >xeweHoj Bucunu H; Taga O6u v Ty BucMHY Gobe GUIO CMawuTH, HNp. Ha 45° jep
6u ce y TOM aJMyKaHTapaTy Halla0 3a NocMaTpame Beku Opoj 3Besfa HCTe Be-
nuyune, Hero yu npu H = 60°.

111.a. Actponobmja ca mpusmom.

IIpunynn xoncmpyrxymje. Konctykuuja je mHcTpymeHTa , Astrolobe a prisme
3aCHOBaHa Ha OBOj OCOOMHM NpPHU3ME Ca MPEJOMHUM YrJjiom of 60°:

Kan nsa 3paxa SI u S'I’ napajy Ha aBe mpuammue cTpaHe ma ce mocie Ipe-
Namama y 1b0j OfbHjy ca CynpoTHMX CTpaHa TaKo, la MOTOM Nohy mapajefHO jefaH
npema fpyrome, onpa he yrao mehy ynmagnum 3pauuma 6utu paBaH 120° Tj. yaBOjeHOM
yrily npusMe. '

3a pokad Tora, — IUTO MMa MeCTa CamMO 3a MpusMy ca yriom op 60°, —
ob6patumo ce ciuuu 108.a., yuja je paBHUMHA MepNeHAUKy/JapHa Ha MPeJOMHY MBMLY A.
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Heka je SIL;R nyr npeora spaxa a S'T'T,R” nyr ppyror spaka. [lomro cy opGujenn
spamu RI, m RT', napanennn mehy coGom, To je cyma yrioBa o u o pasHa 60° Tj.

a—|—a'=A:60°

R

Osnauumo ca D samuuubeHy Tauky
npeceka NMpPOAY)XEHHMX NpaBala YNagHUX 3pa-
xoBa SI u S'V. ¥ uyerBopoyrny AIDI’ cyma
YHyTpallkbKX yrjioBa paeHa je 360° Tj. '

A+ 2h 4 90° — i +90° — i = 360°

rage 2h o3HayaBa YHyTpalllbU yrao 4YeTBOPO-
yriaa kop Tayke D a i m " ymapue yrne, Tj.
yrile, Koje ynajHu 3paumy oO6pasyjy ca Hop-
mManama Ha CTpaHama npusMe. Cn. 108.2.

Opartae je 2h =120°— (i 4 7).
3a oy je npusmy cyma (i - () pasna Hynu. W 3aucra, u3 Tpoyrnosa ILA

u I'l',A umamo, pa je
o4 A+ 90°— r=180°

U
o+ A—r=90°
u
o 4+ A —r =90°.
[Towto je mak
, oo’ =A
TO je

1‘-{;1" —A—60°=0.

[lpema TOMe cy yrim npenamawa r u r’ paBHu Mmehy coGom, camo wumajy
CynpoTHe 3Hare. To MCTO Bpefu U 3a ynajHe yrie [ u I, yKOJMKO je WHJEKC mpe-
lamaka n 8a CBY YHYTpPalllbOCT Npu3Me€ KOHCTaHTaH, Kao IUTO Ce TO BUAM U3
NO3HATOr OfHOCA

sini _sini’ _
sinr — sinr’
Oryn je m i4i'=0 u 2h=120° wro je u noTpeGHO GMJIO [IOKA3aTH.

Opatne Taxkohe wanasm, ga Kaj 3pauy, mocje npejamawa y Taukama | u I’ u
onbujama y taukama I, m I, nohy napanennum npaBuuma, To ke Gutu (= —17 wu
r=—r'. Jlako je BuAeTH, fa je Taj yCJIOB He caMO HeonxojaH, Beh J1a je U JOBOJbaH.

Yomwre rosopehn, TakBa npusma MOKe [a 3aMeHM fBa OrJefajla, HarHyTa
jemHo mpema pgpyrome mopj yriom op 60° koja ciy)ke 3a jeJHOBpEMEHO IOCMaTpame
ABa NpeAMeTa, Ha Koje NpaBLU¥ 3akjanajy ABojHM yrao Tj. 120°

Hanpen nahesa oco6una nmpusme ca mnpenomHum yriom of 60° Bpepm, ode-
BH[IHO, ¥ y TOM Cly4ajy, Kaja Cy YNangHu YIriM paBHM HyMd, Tj. i =7 =0. Yram
npeinamama Taxkohe Cy paBHM Hy/H, Na je CTOra, Ha OCHOBY NpefHX u3pasa a—o’,

25
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YocTanom oBO je o4yeBMAHO M M3 y3poka cumerpuje. I[IpaBum 3paxoBa, onbujeHu ca
CTpaHa npu3Mme, y TOM Cly4ajy Cy napajesHu ca GMCEeKTPUCOM MpPEJIOMHOr yrija MpHu3Me.
To Bpeau 3a 3pake CBUX Ay)KMHA Tajaca, ctora hemo y maHom cnyqajy BHUJIETH jaCHU
JUK fiBAa MpeAMeTa, Ha Koje ce mpaBuM pasiukyjy 3a 120°.

3amucaumo na o6phemo nmpu3My OKO HeHe UBHIE 32 HEKakaB yrao. YBek hemo.

Taja ¥MaTty, f1a je

i=—i=w.
C npyre ctpane je
0=90°—A-r,
rae ce r oppehyje u3 opgHoca o
sini __
sinr — 7
opakne je r = arc sin 222

Kap ce op6aue 4iaHoBM Apyror M BHUIIMX CTeNeHAa y OJHOCY mnpema w, umahemo

. w w
r=arc sin (F—i_"')_T

3a BelMuMHY TOra yrjia je mpousauio o6pTame onmrera npasua oa0MjeHHX 3paKoBa
y ofHocy mpema GucexTpucu mpenomHora yria A, IlotnyHo oGprTawme Tux 3paxosa

je, O4YEeBUJHO,
ﬂ

n

Opatne ce Bupy, fla he caMo 3a MOHOXPOMaTHYKYy CBETJIOCT JIMK NpefMeTa
OCTaT¥ OWITap NpW NMPOM3BOJLHOM YNMAJHOM YIJIy Ha CTPaHy npusme. 3aMUCIUMO Cafa,
fla YMECTO NpU3Me ca HeoApeheHO BeNMKUM NpOTe3aheM MMaMO MPU3MY -MPECEKa pPaBHO-
CTpaHor Tpoyria, ci. 108.6. 3pauy, Koju nagajy Ha HeHe CTpaHe IO MPABUM YIJIUMA,
s) He Tpre HUKaKBY aucnepcujy. Kap
ce of0ujy ca CympOTHHX CTpaHa,
OHM M3J1ase OneT IMOA NpaBuUM
yrauma npema ocHosuuu. Kap yhy,

w

R Ka0 napajejHd CHON y 00jeKTuB
AypOuHa, KOjU je MOoCTaB/beH npep
NPU3MOM, OHM [iajy jacHe JIMKOBe
o o6a mpegMeTa, KOjU Ce MOKIanajy.

Kap HemTto Hmwke wucnop
npu3Me NOCTAaBUMO CYJ Ca YKUBOM
M 3aMHCIUMO, Jla CBETJIOCT ca
3Be3fle, Ha BUCMHM of 60° Hapg

Cn. 108, 6.

beHYy ropmy CTpaHy, a C [pyre
CTpaHe, nocye ofbujama ca >KUBUHE OIJIeflaiHe MOBPLUMHE, Takhe KPO3 0y CTPaHy, TO
hemo y noby riefama nyp6uHa yBUIETH iBa JIUKa Te UCTE 3Be3fe. AKO je yrao npusme
TayHo paBaH 60° W aKo je paBHMHA H-eroBe GMCEKTPUCE XOPU3OHTANHA, JMKOBH he ce
3Be3fle MOKJanarTy, ako joj je NpuUBMAHA HeHa BUCMHA paBHa 60°. /lo Tora MomeHTa

nuKoBU he ce 3Be3fie HanasuTH ca o6e CTpaHe LEHTpa Mojba rJiefatba. Y TOKy Bpe- -

MeHa nuKOBM ke ce mpubIWKaBaTH WM yNa/baBaTW Cca OpP3uWHOM HewTo BehoM off
iBOjHe Op3MHE MPOMEHE BUCHHE.

- 00pTaTH OKO BepTHKAJHE OCE Ha KOjy OH Tpeba

XOPHU30HTOM, Y/1a3U Y PU3MY KPO3-

— 195 —

/3 nampep u3/10>KEHOr jacaH je MPUHUMI KOHCTPYKUUje acTposnabuje ca Mpu3MOM.
Ona ce Ha Taj HayuH cactoju (cn. 108.B.) u3 paBHOCTpaHe npu3aMme A, yTBphene wuc-
npep o6jekTuBa AypOMHa TaKo, fa HEroBa OI-
TH4YKa oca Gyfie meprneHAUKyJapHa Ha OCHOBMLY
npuame. [ypOuH ce 3ajefHO ca MPU3MOM MOXKE

i)

na Oyne nepneHAMKyJapaH, IUTO Ce JOCTHKe
KOpeKUMOHNM 3aBpTeM v (ca. 108.B.). Beptu-
KanHa o6pTHa oca BepuduKkyje ce nomohy Jsu-
Gesne, Ka0 IITO Ce TO paju MPU MOCTaBIbalby
yHUBepCanHOr MHCTpyMeHTa. [Ipep uHCTpymeH-
TOM cTaB/ba ce Ha uctoj muatdopmu cyn F ca
)KMBOM, KOju je cmewTeH nop mnokionuem E
ca Tpu pefia mnperpaja ca OTBOpUMa INpaBLEM
moryhHuX yrioBa ynajamwa M opbujama. Taksa Cn. 108.3.

KOHCTpPYKIMja mnokjonua po6po 3awmTuhyje MOBPLIMHY JKMBE O BeTpa Te oMmoryhasa
nocmaTpame TMOj CcBUMa mnorofOama. Paau opujeHTandje Liese CHCTEME y Ma KOjeM
a3UMyTy 3a nocMmaTpame HeGecHOr Tena, Koje Ce Hajlasd Ha MOBOJbHO| BUCHHH, MJaT-
dopma, Koja Ha ce6u HOCH AypOMH Ca LEJIOM HErOBOM KOHCTPYKLH{OM Y KUBHMHH CYJ,
yTBpheHa je Ha BepTHMKAJHOj OCH Te ce MOXe 00OpTaTd OKO e, NPU YeMy Ce yrao
o6prama ouuTaBa Ha JumOy D. BepTuramHoCT oce KOHTpoauile ce JuGeIoM n, Koja je
yTBpheHa Ha nuatopMu, Te Ce MOXKE KOperupaTéu oO6pTameM NMOAHOXKHUX 3aBPTH-EBA.

UHcTpyMeHT ce ctaB/ba Ha cTy6 mau Ha cratuB. Ha pyp6uny je ytBphena
oceTsbuBa Gycona B, koja ciayxu 3a opujeHTHpame Kako AYpOMHA, TaKO M >KMBUHOT
Cyia y ORHOCY mnpemMa paBHUHM MepuaujaHa. [lowITO je MHCTPYMEHT NMOCTaB/bEH Ha
cTy6y ¥ MPOKOHTPOJMCAHA BEPTHKANIHOCT OOpTHe oce, AypOuMHOBA Ce LEB AOBOAM Y
notpeGaH MOJIOXKAj NMpeMa >XUBMHOM CyAy ma ce 3aTuM uesna niaatdopma obphe gotie,
noK OyconuHa cTpenuua He fohe y paBHMHY MepumujaHa (MarHeTHy AEKIMHALM]y NpH
ToMe Tpe6Ga ysetu y o63up). Ilocne Tora ce, — octaBbajyhu MHCTPYMEHT y HMCTOM
MOJIOXKajy, —- YHHUIUTaBajy Morpelike MHAekca o6a num6a, o6phyhu uX pyKOM TaKo,
fa ce HyiaTe upre o6a sumba mokjome ca LpTama OAroBapajyhux wuHpexca. [owu
Um0, KOjU HOCH CBYy CUCTEMY, CIOY)XH 32 HEHO OPHUjEeHTUPAH€ Y H3BECHOM a3UMYTY,
npema paHuje cpadyHatoj edemepupu. Ilomoky ropmer, Mamwer sumba ROBOAM ce
MHCTPYMEHT Y HOpPMallHU MOJIO)Kaj NMpemMa >KMBHHOM CYyAy, LUTO j€é HEOMXOAHO MOTPEGHO,
fa 6uCMO ce MOrjM KOpUCTUTH edemepupom. VHCTpymeHT uMa [iBa OKynapa: jeaaH
ca yBenuyamweM of 25 myra a fpyru of 65 nyTta; mosbe riepama je Kop mpeor 1°15
a Kop ppyror 28'.

" Hncmpymenmanne zpewre. [la 6u yrao mehy aupexkTHUM M of0ujeHMM 3pa-
numMa 6Mo TauyHo paBaH 120°, HeomxopHO cy noTpeGHe OBe moropoe:

1.) Ilpusama Tpe6a pa Gyae of MOTMYHO jeAHOPOAHE CTaK/IEHE Mace ca je[HaKuM
MHIEKCOM TNpejlamMama y 1[e0j MacH; fa Cy CTpaHe HeHe NMOTNYHO PaBHe; [a Cy MBHIE
napanense mehyco6om u pa mpenomsu yrao A Gyae paBaH TayHo 60°.

2.) [la oca pyp6una Oyae neprneHfuKy/JapHa Ha MBHIE NPU3MHUHE.

Y capame ce Bpeme u3pabyjy mpuame, [0CTa BEJMKHUX AMMEH3Hja CKOPO CaCBUM

jemHOpOAHOr cacTaBa ca CTpaHaMa 6e3 OCeTHe KpHBUHE; /M rpeuu(a y  IPEJIOMHOM

yray (60°) mMoxke fa NOCTHrHE [0 jefHe MHHYyTe. -
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Kap ca ysmy ctopmyne, Koje u3pakaBajy YC/IOB mapanejHOCTH OfGHMjeHuX 3pa-
KoBa ¥ BpegHOcTH 2h, yrna usmehy ynagHux 3paKoBa, a HauMme: :

oo/ = A; e N (

" 2h=180°— A —(i47) . . . . . . . . (2)

JaKo je BHUAETH, fa aKo ce yrao A pasiukyje of 60°, mapanenusaMm OfGMBEHHX 3pa-
KOBa HMje BMILE JOKa3 CTalnHOCTH yraa 2h.

- Kap ce nmudepenumpajy dopmyne (1.) u (2.) u nosege paiyHa O OAHOCY
so—=n, uaku hemo, na ke, mpu dA =1, npomena yrna 2h 6uTu mawa op 0.1,
ako ynaguu yrao [ Huje Behum op 1°54’.

Oparnie u3nasy, Ja aKo YNagHu yrao Ha CTpaHy npu3me Huje Beku op 2°, oHa
WNaK npy)ka MOryhHOCT 3a Mepemwe Yrna, Koju M ako ce paanukyje op 120° unax je
CTa/iHe BEJIMYMHE. ’

Axo uBMUIE mpu3MuHE HUCY napaieinne Mehy co6oMm, oHpa Beh umamo Tpujepap
Te ke ymagnu 3panm u3aku mocie npesamama y npaBly HarHyTOMe Mpema MBULAMa.
Y pesyarary jaBuhe ce Heka paucnepcuja CBeTJOCTM Te he JMKOBM M3ryOMTH Off
on cBoje owTpuHe. Ila unak cnpae/bame nNpU3ama BpLIM C€ Ca TAaKBOM TayHOCTH, Aa
Ta HETAYHOCT He MOKasyje OCeTHOr yTHlaja Ha JIMKOBE.

Hajsehe crapamwe Tpe6a fa Gyfe MOKJIOHEHO TOMe, la ONTUYKa Oca AypOuWHa
Oyne mneprneHguKyJ1apHa Ha uBuue npusme. Pauyn mnokasyje, ma Taj ycio Tpe6a fAa
6yne ucnyweH C TayHowhy fo 2/, ako ce jkenu, fa npomeHa y oppekenom yriy 2h
He Oyne Beha ox 0'1. Kag cy cBe Te norop6Ge ucnyweHe, C MHCTPYMEHTOM C€ MOTY
nocMaTpatd HeGecHa Tena 6Ge3 MKAaKBUX MONpaBaKka NMpUBMIHE BUCHUHE, KoOja je Taja
CKOpO CTajiHa M paBHa npubmwxHO 60°.

ITocmmaswawe acmponabuje ca mpusmom. Hampep ykasane moropbe TpeGa
na Oyny u3BpLIEHE Y MeXaHM4KOj PajiHOHMUM NpM M3paju MHCTpymeHTa. [la 6uCMO ce
npy CBaKOM INOCMAaTpawmky MOIJM OTPaHMYUTH CaMO Ha HUBEJIMCAale BepTHKajHe OcCe
MHCTPYMEHTa U Ha OpHjEeHTHpame HeroBux JMMOGOBA, HEOMXOAHO je joul nOTpe6Ho
NPOKOHTPOJINCATH HCNyHeHme OBUX noropaba:

1. Oca pyp6una Tpe6a fa Gyne nepneHfuKyJapHa Ha OGPTHY OCy nHCprmeHTa

2. [lpuama npen oGjexTuBOoM Tpeba fa 6yle OpujeHTHMpPaHa TaKo, ia NpH BEpPTH-
KaJHOCTH OOpPTHE OCe, MpejiOMHAa MBMIA Npu3me A Gyfe XOpPM3OHTAJHA, KA0 ¥ PaBHMHA
Koja fiend npesoMHu yrao A Ha nosa. Te je norogbe mnOTpe6HO MPOKOHTPOJHMCATH
camo npubmmkHo. [lowTo y AypOMHY Hema Mpe)ke KoHumha, TO Ce€ IOJ ONTHUYKOM
OCOM H-€rOBOM MOJpa3yMeBa MpaBa, KOja CNaja ONTHYKM LEHTap OfjeKTHBA Ca IleH-
TPOM MOJba IJiefiama.

[Towto ypaseumo npuamy ¥ MPOKOHTPOJIMILIEMO BEPTHKAJIHOCT OOPTHO OCe, HaBU-
3upakemo aypOMHOM Ha XOpM3OHTaJHM Koaumatop. JIuk weroB Tpeba ga ce pobuje y
LEHTPY MoJba riieflalba. 3aBpTaw C CHYKU 3a peryiucaBame Haru6a OmTHUKE Oce.
3aTuM ce 3a OpujeHTHpame NpuaMe mocTyma oBako: Mcmpen npusame Ha mnoBehem
pacTojamy Of e 06ecH ce BUCAK Ca TErom; NocMaTpady yAa/bUBIUM CNOYETKA OKyJap,
ob6phe npusmy [0T/Ie, JOK Ce JIMKOBM KOHIA BUCKA, KOjU ce J06uBajy ca ropmwer u
IOIEr flefla MpU3Me, He MoKJone U He Oyfy jefaH y npopyxewy apyrora. TayHo mak
pery/imcaBame BpLIM Ce€ 3a BpeMe Camux nmocmatpamwa: [Ipuama ce opujeHTHpa TaKo,
fa ce oba JMKa 3Be3fie, — O KOjUX jeflaH Wje HaHWKe a JPru HaBHIle, — MOKJIONeE
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y jemHoj Ta4uu. Iloxnaname TpeGa ga Oyfe y UEHTPY mojba riefawa, ako je Gucek-
TPUCHHA PABHWHA NMpUSME Mapaje/Ha ca onTH4KoM ocom. Ilomohy 3aBpramwa 3a pery-
JMcaBame, TO Ce JIaKO JNOCTHKE.

Jlane je u3noKeH npumep jeAHOBpeMeHOr ofpehuBama BpeMeHa M IUHMPHMHE
nomohy actponabuje ca mpuamom He Tauuu lllepara (Amxkup) 1902. r.

[To npubmwxHO y3eTUM BeIMYUHAMA:

0o = 36°47'20"
zy = 2y + p = 29°57'20" 1)

u, — — 4"40°
cpadyHatu cy Z (na HabeHu m A\z) u a no ¢opmynama
cos Z = sin ¢, sin 8 + cos ¢, cos 3 cos (T + u,— o) u
. cosd . ‘
sina=gzsin(T+u,—a)% 4 1o opom q)opmynapy

Cramuna Illepara (Amxup). 26.-XI1-1902.

BESIE 126. Gr. 1800. | 548. Gr. 1890, | 260. Gr. 1890. | 1869. Gr. 1890.
AE: (63 27 (50) (37)
T 2% 48495 0 3 2m435 0 3% 17m58: 5 34 26m45: 0
1y — 4 40.0 — 440.0 — 440.0 — 4 40.0
« | o025 0.8 1 26 18 42 0 43 21. 32 553 8 60
T4u—a | 219 817 1 31 44,58 2 20 57.18 | 21 28 56. 40
[T4u—a]° | 34°47 25 22°56' 8'7 37°20'18"0 | 322 14 6.0
% 36 47 20.0 36 47 20.0 36 47 20. 0 36 47 20.0
3 20 13 11.3 14 50 48. 5 50 26 37.7 37 12 13.6
1g sin g, 9.777 331 0.777 331 9.777 331 9.777 331
lg sin 3 0.688 563 9.408 639 0.887 055 9.781 505
Ig 1. wnana 9.465 804 9.185 970 0.664 386 0.558 836
1. wian 0.202 344 0.153 451 0461 728 0.362 106
g cos g, 9.903 550 9.903 550 9.903 550 9.903 550
lg cos $ 9.940 891 0.985 253 0.804 027 9.901 180
lg cos (T--uo—a)°| 0914 506 0964 232 9.899 535 0.897 918
lg 2. unana 0.758 947 9.853 035 9.607 112 0.702 648
2. wian 0.574 046 0712 910 0.404 680 0.504 252
cos Z 0.866 390 0.866 360 0.866 408 0.866 358
IgcosZ 0.937 713 9.037 608 0.937 722 0.937 697
z 20°57 300 20° 57 4212 29° 57’ 2245 29° 57’ 430
% 20 57 20.0 29 57 20. 0 29 57 20.0 29 57 20.0
Az=Z—1z +10.0 4222 +25 4230
lgsin[T+u—a]°| 9756 31 9.590 73 0.784 33 0.787 05
Ig cos 3 0.040 89 0.985 25 9.804 03 9.901 18
Compl. lg sin Z 0301 52 0301 57 0301 61 0.301 53
lg sin a 0.998 72 9.877 55 0.889 97 9.989 76
a 940 23’ 50" 1310 2" 6" 50° 54' 50" 2820 23" 30"
sin @ + 0997 10754 +0.776 — 0977
cos a — 0077 — 0.657 -+ 0.631 + 0.215

) zA = npna3muH npuba. yrao; p = petppaxuuja.
?) I'ne T osHayaBa MOCMaTpPaHe MOMEHTE MOKJIANama JHKOBA.
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[lo TuMa a u Az KoHcTpyucane cy mmngje (ca. 108. r.) I, ITII, III1IL, n
IVIV na je onutom KOHCTPYKTHUBHUM nyTem HakeH uentap Z Kpyra, Koju Haj6osbe
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(Cn. 108. r.)

TaHrypa CB€ Te 4eTUpH JMHUje. Tako je Ha MeCTO NPETXOJHO M MPUBPEMEHO Y3€TOor
3eHuta Z, Haken mpaBu Z na oty u nonpaske A¢=—-} 140 u Aucos¢,=-}+ 91
nomohy KOjuUX Ce ucCmpaB/bajy NpPUBPEMEHO Yy3eTe NpUOMDKHE BeIMYUHE 3a ¢ U U.

| [JIABA XIV.
OJPEBVBAGE BPEMEHA Y IIWPUHE MACAYKHUM MHCTPYMEHTOM.

112. Voorpeba mepuamjancke mapke.

OG6pahajyhu ce meromama oppehuBama BpeMeHa M LUMPUHE U3 a3UMYTAJIHUX
nocMaTpama -He6ecHuX Tena, noyehemo of HajupPOCTHjMX mNOCMaTpaimba NacaKHUM
MHCTPYMEHTOM, Koja, Kao wToO je Beh peueHo y wi. 86. m un. 87. Tpe6a fa majy
TayHWje pe3ynTaTe, pasyMe Ce, Npu MOrofbu, fa asMMyT TOra MHCTPYMEHTa, KOju ce
cBarja MOHTHpPa Ha COJMAHOM CTyOy, OCTaHe HENpOMEH/bUB 3a BpPEME MOoCMaTparba.

Kop cTannux nacakxHuX MHCTpyMeHaTta (4. 52.) Koju Ha oncepBaTopHjama Ciyxe
Kako 3a ofipehuBame BpeMeHa, TaKO M pPEeKTacleH3uja HeOeCHHX Tesla, MOHTaXKa je
IBUX0BA Yy MepuiMjaHy Ha 3uJaHUM CTYGOBUMA TOMMKO CTabujHa,
la HHje HM TMOTpPeGHO vecTo ofpehuBaTu: HUM Haru6 oce b, Hu KO- °\{
JIMMALUOHY TPEIIKy ¢, HM CaMh a3uMyT MHCTPYMEHTA a; MOCJIEHbe
naK fiBe BeJIMYWHE C M @ YBEK Ce JIaK0 M 3rofiHO 00MBajy M3 MO-
cMaTpawa CTalHe Mepuaujarcke mapke. Taja ce nonpaBKa 4acoB-
HUKa 1 W3BO[M M3 mocmarpama momeHTa T mposiasa mpexo cpepmer
KoHynha Hexe 3Be3fe (o, 0) ca He3HATHOM [eKJMHALMjOM 0, —
Ha OBaj Ha4MH:

Axo OyaeMO padyHaay, — Kao IUTO je TO W yoOu4ajeHo
np¥ ynoTpeGu NacaKHOr MHCTPYMEHTa, — MaJjie BeluuuHe a, b u ¢
a Taxko ucTo 4acoBHe yrie 3Be3pd { (ca. 109.) kao nosuTHUBHE
Ofl jy)KHOT fle/la MepuujaHa Ka MCTOKY, H, aKO O3Ha4YUMO MepH- i \
[MOHAJIHO 3€HMTHO pacTojambe 3Be3fe K ca (= ¢ — 3 a ckperame *=—._j§ 2.3
BEHO Ka MCTOKY yC/bej AHeBHe abepauuje (u1. 89.) —cay, omga - cCa. 109.
}eMo nOOMTM Ha OCHOBY pe4eHora y 4i. 54:

t=a—(T+u)=d.secd=(asin{+ bcos{—+c-—7y)secd

a oparie, ako ce pagu ckpahema O3Ha4M

o y————

IN ~-

sin ¢ sec 8 = A, cos ¢ sec® =B " sec d =,

ua/NIasy - u=a—[T4+Aa4+Bb+Clc—]YH . . . . . . (1)
Amn je ypemaBame momohHe MepuMjaHCKE MapKe 3a NPEHOCHM NacCaXKHU WH-
CTPYMEHT CKOM4YaHO Ca pasHuM TelkohaMma, Of KOjUX CE€ HajrJiaBHMja CacTOju y TOME,

1) Opoj, Ta6mac MajepoBoj tdopmynu pajy jom u apyrm o6amk, KOju je mHOropHuju 3a ynorpeby
Ha ONCepBaTOpHjaMa Ca CTaJHUM NACAKHUM MHCTPYMEHTHMA, CTaB/pajyhu, xao mro je T0o Becan papuo,
bcoso+asing=m _ u bsing¢ — acos 9 =n;
Taja mnairasu . asin{+ bcos{=mcosd + nsin?d
n «=T+ut+m+t+ntgd+(c—y)secd. . . . . . . . . . . . .Q)
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IUTO je MPOCTy MapKy, NOCTaB/beHy HeJaJeKo Off WHCTPyMeHTa, HeMOryhHO jacHO
BUJETH HM TAyHO NMOCMATpaTH y AypOuHy Ged HapouuTux 3a To cpectasa. [lpupup-
KaBajyhu ce y CTBapu MCTOra NMOCTYNKa, Ka0 M Hampej pedeHora, 360r THUX Ce He3-
- TOfa y TOM ciy4ajy ysuma y mnomoh KyJimuHauMja KakBe LUPKYMIOJiapHE 3BE3Jle,
Koja Gu 360r cnopor CBojera KpeTama, — KOje Ce JIakOo y3uma y pa4yH, — Mpej-
CTaB/bajla MPUPOIHY MapKy 3a ofpehuBame KakO KOJMMaLMOHE TpElIKE HMHCTPYMEHTa
c, TaKO W HEroBa asumyTa a. Anu, yTBphenu mnpu TOMe pefl MocmMaTpawmd M cama
METOfla M3BOJla U3 HUX TONpaBKe XpPOHOMETpa u u3na3de, Kao WTO hemo oamMax BuaeTw,
¥ HENMpaKTU4YHU ¥ HepalUOHaJHM:

113. OxpebuBame Bpemena momoky mmpkymmosapHe 3Besze.

Kag ce u3abepe Koja of HUPKyMIONAapHUX 3Be3fa, Koja KyJIMUHMpA NPUOIMKHO
OKO OHOra yaca, Kajja ce HamepaBa fla BplUu Ofpef06a BpeMeHa, M Kaja Ce yHanpefp
ompenu ¢ TayHowhy fo 1™, Kaja Haume oOHa Tpe6a na mpehe mMpeKo MOjeMHHMX KOH-
ypha mnaca)KHOr MHCTPYMEHTa, MOCTaB/bEHOTa [OBOJBHO NPHUONMKHO Y MepUAUjaHy
(un. 90.), onna ce Gupa M3 KaTajora joll HEKOJMKO 3Be3[a pa3HUX [EKIMHauuja O
TaKo, la Ce jeflHe Off HHUX NOCMATPajy Mpe LMPKYMNONapHe 3Be3e a Apyre mocie
e, HeKaJl NaK, — aKo je TO MOrykHO; — M y MHTepBajay uaMely mnponasa nupKym-
nojapHe npeko nojeauHux KoH4uha. [lpu Tome ce jomr pesepBulie M OBOJHO Bpe-
MeHa 3a HUBeJakhe XOPU3OHTa/lHe OCe MHCTPYMEeHTa (Ca HEONXOJHUM INpeBpTambeM
nubene), Ka0 M 3a NMpeBpPTame Te OCe Y JIEKULITUMA, — jefiaH MyT y CPefMHHU CBUjy
nocmarpamwa. — Tpa)keHa NompaBKa XpPOHOMETpa U M3BOJM Ce€ M3 TaKO M3BPLIEHUX
nocMaTpara Ha OBaj Ha4uH:

1.) Us npouutama subene ofpeae ce Harubu oce b, u b, npu mnoJjoajy
Kkpyra unctpymenta Ost u West (un. 26.).

2.) Ca panum pactojamuma f uamehy woHumha cpadyHajy ce cBohewa t mo-\

CMaTpaHUX MOMEHaTa MNpoJjasa CBaKe 3Be3[e Ha cpefwu KOHuMh 1O NPUOIKHO]
dopmynu T — fsec 3, 3a LUPKyMNOJIapHy NMaK 3Be3y Ca KOPEKUMOHUM 4IaHOM % t3sin?1®
(un. 54.). na ce u3Bepy MomeHnTH T mponasa 8Be3ga nNpexko cpefmwer KoHumha ca
nonpaBkama TuX I 3a XOJ XpOHOMETpa ® OJHOCHO 3BE3JaHOr BpEMEHa; 3a LUPKYM-
MoJapHy Ce 3Be3ly M3Belly Ha Taj HayuH fBa MoMeHTa: I, — W3 CBHjy HWEHUX MO-
cmatpawa npu kp. Ost u T, — npm xp. West.

3.) Nowro ce monpaBe momenTH T 3a Haru6 b, wmm max b,, onma ce goGujy

=T+ Bb, WM MaK T =T+ Bb,,.

4.) 3a uupkymnonapHy he 3sesgy T Momentu 1, u T, ouaBugHOo, patu

Ty 4 Ce=T, — Cc, Tj. c:%fg,

rfe 3HaK - WIM — KOJ ¢ ofrosapa mosioxajy kpyra Ost.
5.) Ca usBeneHom Ha Taj HauuH BpefHowhy 3a ¢ fOOUBajy ce 3a CBe 3Be3fe
MO OPYrd MyT NONPaB/bEHU MOMEHTH:

T"=T-+C(c—7y)npukp.Ost u T"=T — C(c + ¥) npu kp. West.

6.) Ilocne Tora uupkymnonapHa 3sedpga (o, 9) u Koja Apyra (o, 9,) opm mo-
CMAaTpaHUX Jajy 3a a3UMyT MHCTPYMEHTa a JBE jeHauYKMHE
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u+t+Aa=oa—1T" 1
_ =T —(x—T")

u+Aa=o —T,"

ofakne je a—= A A -

pagu KOHTpOJie MaK M paju Bekie Ta4HOCTH MBBOJA @ MOXKE Ce Y3eTH joll jefHa Of
nocmMaTpaHux 3Be3ja (o, 0,) NpPM CYNpOTHOM MOJIOXKajy MHCTPYMEHTA.

7.) Hajsan ce ca Hahenom BpegHowhy 3a a pfoGujy 3a CBe 3Be3[le BpeMeHa
BbUXO0Ba Npojasa Kpo3 MepupujaH

‘ "___ T/I+ A a

¥ OHOJINKO M3BOJa NONpPaBKE XPOHOMETpPa

=0, —1, uy=0,—13, ==ty —Tgs s « 5 » a
KOJIMKO je 3Be3fia OWJI0 MocMaTpaHo (M3y3eB LUPKYMIOJApHE);, Cpefrme MaK apuTMe-
TUYKO U3 HUX Y3ME C€ Kao Ne()MHUTHBHA BPEAHOCT 3a U.

[Ipumep. 7* Asrycra 1876. r. y Ilyaxopy (¢ — 59°46") 6una cy wusBplueHa
nocmatpata Manum EpTioBum nacakuum uHCTpyMeHTOM (1. 53.) papu oppehusama
NONpaBKe XPOHOMETPA, Ca JHEBHUM XOfoM ® = - 3%6; mocmarpane Cy Ouie: LUPKyM-
nonapsa 3Besga 8 Ursae minoris u jowl gpyre 4eTHPH, KOje Cy y OBOME NpUMEDY
noxkasane. Bpegnoct nonynopeoka nuGene 6una je pagHa 0755 a mompaBka 3a Hejefi-
HaKocT 4emoBa oce p — 0%35, ca 3naxkom () mpu kp. Ost u ca (—) npu kp. West.

Bpoj T Caotjeme

_Ssespe KOHY. Ha cpefi. KOHY. Ha [8710™ Nposat. JmGee
w Herculis. (9) 17%39m13530 — 0508 | Th45m { 9.6 +(13. 7)} Y
& 1y Draconis. (8) 1751 24.64 —0.05 y 126)-1. 108 fp=~115
8 Ursae min.(4) 1811 42.80 by=1iy-t+o=-+1 50 405055
1
(5 Ursae min. (4) 18 10 51.68 y 18%37m {(:l?:g)];(‘lﬁ)} i =1 250
a Lyrae. 9) 30 1897 -0.05 e
8 Lyrae.  (8) 43 401 --0.08 by = iy — p =} 2.45 = -} 05090
Kkp. Ost. kp. West.
w Herculis. vy Draconis, 8 Urs. min, 8 Urs. min. « Lyrae. g Lyrae.
S= 2148  }+51°30 86°36'33" }-3840" 433013
(= 3158 1 816 —26 50 +21 6 126 33
Igcos{= 99286 9.9955 9.9505 9.9699 9.9516
s IlgC= 00533 0.2058 1.2281 0.1075 0.0775
§ lgsin{= 97238 9.1577 9.6546, 9.5563 9.6503
S IlgB= = 9982 0.201 . 11786 0.077 0.029
& IlgA= 9777 9.3635 0.8827, 9.6638 9.7278
® T=17"39m13522  51m24s59 1811m42:580  10m5168  30m19502  43™ 4509
§ Bb= +0.05 -+ 0.09 +0.83 +1.36 4-0.11 +0.10
E T'= 39 1327 5] 2468 11 4363 10 5304 30 19.13 43 4.19
= CleFy)= —1.70 —242 —2548 2511 +1.90 +1.78
2 T"= 39 1157 51 22.26 11 1815 11 1815 30 21.03 . 43 597
= Aa= +5.97 4230 —116.14 -+ 4.60 -+5.33
T"= 39 1754 51 2456 10 201 30 2563 43 11.30
o=17 41 3896 17 53 4606 18 12 2351 18 32 47.07 18 45 32.85
u= -2 2142 42 2150 422144 422155

Y cpepwem u— - 272148 y 18"10™ no XpoHOMETpY.
26
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WaBog { T, —T'y=—50559(1.7041 ) c=—15496 ¢ —y=— 15507(0.1781,)
c lg 2sec 8 = 1.5291 y= 0.011 c+y=—1.485(0.1718,)

l.l. Hel‘CllliS. o o U + 0.598 a— + 2"!27839 - 98968 — S
WzBox l 3 Urs. min. . . u—17633a=-41 536 4=+ o 8 =~-901>
“ 8 Lyrae . . ..u-+0534a=-}2 2688 | %=-19982 lga= 09989

CtBapHM Cy HefOCTalu HM3JIOKEHOra OBJle pefa NOCMaTparbi U M3BOAA U3 HHUX

NoNpaBKe XPOHOMETpPA U, OBHU:

1.) OppebuBame BpeMeHa M3 NOCMaTpama HEKOJMKO [yKHUX a CaMo jefiHe
CeBepHe, LUPKYMIOJapHe 3BE3Jle HEMa J0BOJbHOr OCHOBa, 360r Tora, IUTO, — Kao
IUTO je pasjaumeHo y 4i. 87., — mnocmaTpama cesepmax 3Be3[a MMajy npHu ToMe
NOTNYHO MCTH 3Hayaj Kao MocMaTpama jy)KHUX.

2.) KonumanuoHy rpeuiky ¢ MHCTPyMEHTa, a3UMyT HEroB d M CaMmy JONpPaBKy
XpoHOMeTpa u Tpe6ano OM M3BOJUTH K3 CBHjy NOCMaTpama MOjeAMHMX 3Be3[a IO
MEeTOAM HajMawuX KBajparta, ysumajyhu y o063up mwuxoBe TexxuHe (41. 47. u 4i. 56.);
TeK Tafa Ou ce MOrJo ca CUrypHowhy CyAuTM M O Ta4HOCTH Cpefikhera pesyjraTa U.

3.) IpernocraBka, fAa Cy 3a CBe BpeMe NocMaTpawa, — Tj. y TOKy 4aca a
MOHEKaA M JAy’)Ke, — A3UMYT M KOJMMALMOHA Tpellka OCTanu 6e3 NpOMEeHe, HE MOXKe
BpefieTH, yomurte rosopehu, ¥ 3a NpPeHOCHM Naca)KkHM WMHCTPYMeHT. BepoBaTHe mo-
CTyNHE NPOMEHe, Koje y IeMy npousnase, Tpe6ajo OM MCKIbYYUTH CUMETPUYHUM
pacnopepfomM nocMaTpama, Tj. AYNJIMM NpeBpTameM AypOuHA y JNENMIUTHMA; a TO Ou
Ce ycmejo fJa MOCTUTHE CaMO Ca TaKBOM CEBEPHOM 3Be3[0M, Koja je Bpio 6ausy
nosia, kao wrto je Hnp. [losiapna, u TO mocmartpajyhku je npu TOMe He Ha CTaJHUM
KoHunkuma Beh MHUKpPOMETPOM Ca NMOKpPETHUM KOHYuhem.

4.) TaxBa cy oppehuBama BpeMeHa OCOOMTO CY>KEHA M TOM oxom{omhy, IITO
¥X BaJba npuiarohaBaTH MOMEHTY KyJIMMHALMje KaKBe [OBOJbHO CjajHe LUPKYMIOJIapHe
3Be3fe, MehyTuM HUXOB je 6pOj BpJO OrpaHU4YeH.

114. Ilocmarpama y Beprmkaxy Ilosapme.
360r orpaHuyeHor 6poja CjajHuX LUPKyMIOJAapHUX 3Be3[la aCTPOHOMM cy Beh
JlaBHO MOMHMII/bAJX O TOME, fa ce 3a ofpehuBame BpeMeHa NPEHOCHUM MACAXKHUM
MHCTPYMEHTOM YNOTpe6M jefHa M ucTa 3Be3fa 2. senuuune — Polaris (3 = 88°50/,
sec 3 —50) ma aa ce MHCTPYMEHT CTaB/ba y UCTH BEPTHKaJ Yy KOME Ce U OHA Haja3u
y AaHom momeHTy. To BOAM, pasyme Ce, 3HaTHO] KOMIUIMKALMjX CpavyHaBama HU3BOJA
TPa)KEHe IMONMpPaBKe XPOHOMETPa;, 3aTUM je jol NMOoTpeGHO, fla Ce YHamnpep ChOpeMu

pajHn xamanoz 3se3ja, ia 6u ce 3Hano, Kaja he ce mojefuHe Off jy)KHUX 3Be3fa

Hanasutu y BepTurany I[lonapse; Hajsap je moTpe6GHO, ja MHCTPYMeHT Gyae CHaGeBeH
MUKPOMETPOM Ca NOKpeTHUM KoHuukem (unum mapom Bpio Gnuckux KoH4yuha) 3a jo-
Boheme HeroBo Ha Ty 3Be3fy, nowTo mocmarpawa [lonapHe Ha cTaaHuUM KoHumhnma
NOCTajy NoTnyHO HemoryhHa y Onu3uHM HeHe enoHraumje (oxko 7" m 19" 3BespaHor
BpeMeHa). Anu ce CBe TO PEHTHpa CUTypHoLIhy M3BOJla MONpPaBKEe XPOHOMETPA U TUME,
IITO Ceé OHAa MOXKe OfpefuTH, Kaj rof ce 3axenu. OBy je merouy opnpehuBama Bpe-
MeHa pas3pajuo y CBHMMa fieTa/buMa INyJKOBCKM acTpoHoM /[leneH !); 3a onakumamwe
nak MocMaTpayuMa Npy cacTaB/bakby PajjHOra Karajora, cpadyyHare cy Ouie H 0COo-
6ute nomohkHe Tabnuue. ?)

) W. Do6llen — ,Die Zeitbestimmung,vermittelst des tragbaren Durchgangsmstruments im Verticale
des Polarsterns* 1874.

%) E. Block. — ,Hilfstafeln zur Berechnung der Polaris-Azimute....“ 1875.
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ILiTo ce THYe CNMOMEHYTOr paJHOr KaTajora, TO C€ OH MOKe [a CacTaBH
pocta mpocto nomoky edemepupe I[lonapHe 3a fjaHy LIMPUHY MeCTa ¢ M Majne Ta6-
Jdie npomeHd A\a asuMyTd 3Be3fd pa3HMX AeKIMHauMja 3a 1™ BpeMeHa, KOjy CMO
namm y wi. 103. 3a cBaky off jy)kHUX 3Be3fila HahiM he ce COYeTKa, y MOMEHTY HeHe
kyamuHanuje S, — a, asumyt Ilonaphe a’y; (Koju ce payyHa Of ceBepa Ka 3anaz1y)
a mo mwemy u Bpeme [,=— ‘;", Koje 3Be3a ynoTpe6u 3a npo.nas TOra asgumyra d';
satum ce, no asumyry Ilonapse o/, 3a Bpeme S, = S, —{, cpadyHa jow jenHOM
tlz%:‘; u Beh pocra npuGmmxHO Bpeme S — S) —{,, kaja 3Be3fa (v, 8) uMa MCTH
a3umyT a’; xao u llonapua (amu, pauyynajyhu ra 3a mwy Off jyra Ka MCTOKY, Kao LUTO
j¢ TO W yoGu4ajeHO 3a macaKHM MHCTPYMEHT y Mepuaujany). 3a Jo0uBae NaK 3eHUT-
HOra pacTojama z 3Be3Jle Y TOME MOMEHTY, Tpe0a ojaTi Ka ¢ — ¢ — & Many Be/u-
yuHy I ceohewa Ha MepujmMjaH, Koja ce u3Hanas¥ u3 ucTe Tabmuue uyn 103.

Jla nahemo, Hampumep, Kajga he ce y Mynkoy (¢ = 59°46") Hanasutu y
jensom u uctoMm BepTukany ca [lonapHom (1886. r.) sBespe: a Aurigae (o.==>5"873,

3 = 4553, Aa=40) u B Tauri (o= 5"1970, 3 — 28°30/, Aa = 25').

Edemepuna IMonapne « Aurigae ¢ Tauri
S a z Se S 5h8m3 5h4mQ 5r19mQ  5R13m5
4"56m6 -}-2°10° 29°30’ a, ay -+ 2013 +2°12° 4 2217 - 2°15’
5 6.6 13 33 th t + 34 4 3m3. | 5m5 4 5™4
5 16.6 16 36 .S 5570 5"1376
5 26.6 19 39 4 —+13°53" +31°16'
r 5 3
T T z T 13°58' + 31°19
Ha Taj ce HayuH y pajHM KaTajJor yHOCe OBM MOJALK:
3Be3fe BeJINY. S z a z'
« Aurigae (1) bt 5mQ 113758’ +2°012" 29032’
8 Tauri 2) 5136 43119 | +215 29 35

Cama mak mocmarpama Bplle Ce NaCa)KHUM HHCTPYMEHTOM Ca IOKPETHHUM
KoHunkem y BepTukany [lonapHe Ha oBaj HauMH: 3a HEKOJIMKO MHMHYTa 0 MOMEHTa
S, MOKasaHOra y KaTaJory 3a KaKBy Off jy)KHMX 3Be3Ja, NOCTAaBH Ce MHCTPYMEHT M0
asuMyTy Taxo, fa ce [lomapHa mnojaBu y AypOuHYy HepaneKo O Cpefiwer KoHuuha,
M3BpILKM CE€ MHKPOMETPOM jEHO 32 ApYrMM 2 M 3 MOCTaB/barba MOKPETHOr KOHuMha
Ha Wy pagu onpehema HmeHora pacrtojama f' Of Cpefmer KoHumha y cpemmbemy of
3aMa)KeHUX 110 XPOHOMETPY MoMeHarta T’; u3BpIIM ce, 3aTMM, NOCMaTpawe MNposasa
u3abpane jy)KkHe 3Beafie MPEKO CBUX KOH4Mha Mpexxe U JuUGENOM Ofipefu Harué xopu-
30HTAJIHE OCE MHCTPYMEHTA; MOCJe TOra Ce OCOBUHA NpPEBPHE Y JeXUTHMA (@ KOJ
Xep6cToBOr MHCTpyMeHTa OkpeHe 3a 180°) ma ce NMOHOBM TO MCTO Ca IPYTOM jy>KHOM
3BE3J0M. 3a NOTNyHO ofipehewe BpeMeHa, — Kao LITO je TO Hampej peyeHo (4.
113.), — Tpeba cmaTpaTH OHO, Kaja je 3ajefHo ca [losapHOM U3BPLIEHO MOCMAaTpame
joir fBejy jy)KHHX 3Be3[a Ca NOHOB/LEHMM NPEBPTAalEM XOPU3OHTAJIHE OCe.

115. UssBox mompaBke XpOHOMeETpA.

Jla ¥3BefeMO CMOYeTKa MONpPaBKy XpOHOMETpA (11) U3 MOCMAaTpaa KaKBe jy)KHe
ssese B (o, &) (cn. 110.) y ucrome asumyty A ca Ilonapuom E' (o, &) ca nper-

TNOCTaBKOM, Jla ceé OHe 00ajjBe Hajase y MOMEHTHMa HuxoBa nocmatpama I u T’ Ha
26*
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cpenmem konumhy pyp6una (f’ —O0) m pa cy xaxko Haru6 b oce MHCTpymeHaTa, TaKo
¥ KOJMMalMOHa rpeuika ¢ AypOuHa paBHu Hynu. 3a 3Be3uy he ce E Taj moment T
no6utu ceohemweM HeHOra nocmarpama Ha CpefilbM KOHuuh no ¢opmysu

S / i _ sin A
~ “cosdcosp’ rge je sinp = cos ¢ .

Nowro he wacosnu yrnu oGejy 3se3ja y momenTuMa T m 1" Guru

t—=a—T—@w u =T+ @ —d,
T0 he y c@ép_nom tpoyray EPE/, ca patum crpanama EP —90°—
—3d=AuPE=90 — /\/, 6utu mo3Hat u yrao uamehy mwux
XEPE =B8=({+4V)=@—)—T—-T) . . . . . (2)
Kap yo6pasumo nyk PQ, nepnenpuxynapum Ha EZE' u osnauumo
X QPE =90° — M, onpa hemo, u3 npasoyrmux tpoyriosa PQE u
Cn. 110. PQE’, umaTu

tg PQ = cotg 3sinM =tg A’ sin (M 4 B),

OflaKJie je

__ lgn'tgdsing
tgN == ignfglead® - c v v v (3.)
u3 Tpoyrna nak QPZ, axo ce o3Haum << OPZ—=90° — N, po6uhe ce  _
san—%Eg_tg?cothSlnM N (D)

a nowrto je f=N—M, To he ce (1) ompepuTn y 0G/IMKY
w=a—T4+M—N . . . . . (5)
Axo mocrtoju Haru6 b, oHAa he BeNMKM Kpyr MHCTPYMEHTa

nl’s (cn. 111.) ckpeHyTH Of MCTMHMTOr BepTHKana nls 3a yrao
X Isl'’ =1p — b w 4acoBHu yrao jy>kae 3pesjie Hehe Beh Outu !

Hero t - Al rae je

\

-~ is _\9
At - % ZPZI _ Zp L ‘ b . (5) T LA
cos (p T cospcos A cosgcosA’ ' Cn. 111
W< g6or Tora Ty BemmuuHy A\f Tpe6Ga ofyseru op Hanpep Hahene (u), Te

na ce yame y o63up Haru6 b.

AKo 1M TIOCTOjU M KOMMMALMOHA IpEIKa ¢, OHJa ce MecTa 06ejy
sge3na E u E' (cn. 112.) y momentuma T u T’ Hehe nanasutu Ha ca-
Mom BepTuKasy unctpymenta FIF' Beh Ha pacrojamwy off wera Ee—=F'e' =
— ¢; Benuka nak Kpyr cgepe EZ'E’ npecekm he ra y naema Taykama
F u V', xoje ce manase op cpegune (0 nyka ee’ Ha pactojamy OF —
— 0FF =90°. Ako ce 3eHuTHa pacrojama le —z u le' =z’ 3a obe

3BE3Jle CMaTpajy Kao Mo3WTHBHA, OHAA ke u3ahu
c——f—

A Fe=90°—+(z+2), FL=90°}1%(z—7),

(Ca. 112) 3a JyK nak Ip, — xoju je nepnenpuxynapad Ha FIF', — u cinunm
Haru6 b, nobuke ce, ua enementapHux Tpoyriosa ZpF u EeF, oBaka uspas

cos}(z—2')

cost(zF2)°

Ip =< IFp.sinFl = FsmFZ_.c
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36or Tora of (1) TpeGa Ofy3eTH jOLI M BEJHYUHY

Zp _ . _ cos}(z—2')
cospcos A =Ke, e je K—cosq:cosAcos{,(z—|—z’) I (o) 2

C tum he roeduumjentom K (3a umje ce cpauyyHaBame 3€HHTHA pacTojama 3Be3jA
z u Z Beh Hanase y pagHom Kartanory) yhu y (u) u gHeBHa aGepamwuja 7.

Hajsap, axo [Monapna y momenty T’ Huje nocmatpana Ha cpepmweMm Kouuuhy,
Beh Ha pacTojamy f’ Of Wera, OHia je HajnpoCTHje MOMEPUTH M MECTO jy)KHe 3Be3Jie
E Ha To ucTo pacTojame f’ op cpenmwer Konunha, Tj. WSBPIUMTH CpayuyHaBab€ BEJU-
ypa M, N u (u) nomoky Mmomenta T, KOju je MPEeTXOAHO MCNpaB/beH 3a BENUYHHY
T TR T MOCJIe TOra KOJIMMALMOHY IPellKy CMaTpaTy Kao Aia je paBHa (c-1-f).

Ha ocnoay cBera pedeHora, UCTMHUTa he mompaBKa XpOHOMETpa U GUTH

u=(@u)— c—osm K(c+rf —1);

aKo MaKk Nocje mpeBpTama 0ce MHCTPyMEeHTa Oyje MOCMAaTpaHa, — MaKap W Y APyrom
asumyTy A,, — 3ajepHo ca [lonapHom u fgpyra 3sesua (v, 9,), onma he ce 3a oppe-
huBame HEMmo3HaTMX U M ¢ NOOUTH JIBE jeHAYUHE:

b
u+KC:(u)_cos<pcosA +Ky—Kf

b
u—Kiec= (u)i_coscpclos A, + Ky —KJS

=

©.)

Tpe6a jomr HanoMeHyTH, Aa ce cpadyHaBawe yrioBa M u N no dgopmynama
(3.) u (4) onaxuaBa Tume, wro je BeaumyuHa /\’ 3a [lomapHy Bpno manma Te ce
MOYKEMO KOPHMCTUTH JIOTapUTaMCKUM MNonpaBkama & (:c) cudyca maaux yriosa x. Kap
ce .paju- cxpahema O3Hauu

g 28 (N)Flgsing—1lg(1—1tg A\ tgdcosB) =1,
oupa hemo y mecto tux [(3.) u (4.)] dopmyna po6utu ose: ’

IgM=Ilgtgda{L—2&(M) . . . . . . . @BY
gN—e(N)=Ilgtge+L—36M) . . . . . . . @4Y
Koeduumjente mak K u K, xom ¢, fu f/;,, — axo cy Te BenuumHe Bp. mane, —

MOBO/BHO je CpavyHaBaTH CBera ca Tpu [eLuMane, y3umajyhu, fna je npu6nakuo
cosA=1, z=¢—8=¢+ A —90° u 2 =90°— ¢, npu yemy he uaahu npocro
sin(p+%)
— S —=lget+lg5

€os 9 COS 5

K=kKi=

Kao mTo ce Buy, Ta4HOCT pe3y]aTaTa NOMpaBKe XPOHOMETPAa U M KOJIMMa-
I[MOHE TPeIlKe ¢ U3 jefiHauuHa (6.) 8aBUCH yr/IaBHOME Off TAYHOCTH BemuuHa (1) u (1),,
Koje ce cpauyHaBajy mo ¢opmynama (2.), (3.), (4.) u (5.) U3 mocMaTpaHux MoOMeHaTa
T u T, xoju cy nopspruytu cay4ajuum rpemxama AT m AT. [la 6u ce onpenuna
ciaydajHa rpemka A\(u), Koja OTyA mpou3nasu y AoGMBeHO] BpeaHocTu 3a (u), Huje
noTpe6HO M3BOAUTH je fuepeHumpamem TUX dopmyia, iep je y un. 87. Beh go6usen
61o 3a by ONIITH, M3Pa3 (9.Y. Ako 03Ha4uUMO, Ka0 W Tamo,

AT cosdcosp= As " AT cos¥ cos p’ = NS
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M aKo IIMPMHY MeCTa ¢ CMaTpaMo 3a Ta4yHO MO3HaTy a cos A fa je pasaH 1, oHpa

kemo wmmatu
Assinz' 4 As'sinz

A)cos g =-=—grrn—;

aKo je, 3atum, nocmarpame I[lonapne (y cpegmem M3 2 unm 3 cTaBbawkba Ha by
MUKPOMETApHOT MOKPETHOT KOHuMha) MOABPTHYTO MPMOJMYKHO MCTOj CPEfHO0j Tpellly
&, KakKBoj TNOJJIeXXKM M TNOCMaTpame jy)kHe 3Be3le (Ha HEKOJMKO CTaaHuX KoH4mha
mpexxe), oHpa he cpefma rpelika e, BpefHOCTM 3a (u) Teopucku usahu, — ca
ycBojeHoM y 4. 87. osHaxom ((), — oBakea

e cos g = (0) .

Hanpumep, Ha umpunu ¢ — 60° 3a Kojy je mpubmnkno z’ — 30° Hajmamwa ke BpegHOCT
roedpuumjenta (C) 6utu 0.79 (npu z—19°); Tapa, c¢ mpernoctaskom e, = - 07030,
Tpeba fa u3nasu ‘

&w C0s ¢ — + 0:024.

[Ipumep. — 9. mapra 1886. r. usspiueHa cy 6una y Ilyaxosy (¢ — 59°46"20"),
pagu ofpeherba monpaBKe XPOHOMETpA 1 0Jie O3HAYEHA MOCMATpama 3Be3fa o Aurigae
(0 =5"8m16:72, 3 =45°52'50") m B Tauri (3 =5"19"5'68, & — 28°30'30") y Bep-
tuxany ITonapre (of — 1"16™37:8, A\’ = 1°17"4874 — 311:227) XepOCTOBUM NaCAKHUM
uHcTymenToMm. [lonapua je mocmarpana Ha camom cpefmem konunhy (f —0) a Haru6
je oce b 6mo: — 0:324 npu xkp. West u — 0°018 npu kp. Ost.

Ha cpenmwem xonuuhy kp. West. kp. Ost.
Polaris « Aurigae Polaris @ Tauri
T T 5% 0m1350 5% 5m5051 1 5111m2450  5"14m20%92
o' —T' «—T —343352 40 2 26.61 —3 54 462-1-0 4 4476
pr = o +346 18=- 56°30'27" +3 59 31.0=-59°52'45"
lgsinB lg cosP 9.921144 9.74180 9.937000 9.70052
lg &' lgtg A’ 2493077 8.35482 2493077 8.35482
28(a") lgtgd -+ 74 0.01335 +74 . 973492
pon. lg (1—2)..... lgz 0.005631....... 8.10997 0.002688...... 7.79029
—28 (M) lgM — 56 2433221 —16 . 2167738 -
lgtgd lgN 0.013351 2.654502 9.734915 2.667479
L M 2.419926 271.157 2.432839 147.142
lgtg o N 0.234582 451.336 0.234582 465.028
—38M) M—N —84 — 180.179 —25 —317.886
+&(N) (u) 478 — 33.569 . +8 — 33.126
VAN —bsecpsecA 44°7 -+ 0.643 6130’ — 0.036
tg5 Ky 0.405 + 22 0592 -+ 24
K uFKce - 212 — 32.90 231 — 33.14

y 5%10™ mo xpoH.

Kp. West: u—2.12¢c=—232590 } 443c=-+10524
u=—3301

kp. Ost: u423lc=—33.14 c=--0'054
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116. Ilocmarpama y mepuaHjaHy pa3sHHX 3Be3Zla nap mo map.

UanoskeHom MeTooM ofpehuBama BpeMeHa NPEHOCHUM INaCaKHUM WHCTPY-
MeHTOM y BepTuxkany [lonapse moTmyHo ce opcTpamwyjy mo6pojanu y 4wi. 113. Hepo-
crauu opfpehuBama BpeMeHa y MepupujaHy nomohky wUuMpKyMnonapHe 3Besjie, U TO Y
rjaaBHOME 360r Tora, IUTO Ce€ NMPETHNOCTaB/ba HENPOMEHJHMBOCT a3UMyTa CaMoO y TOKY
KpaTKor Bpemena uamehy nocmarpawa Ilonapue u jemne of jykHMX 3Be3ja. Anu,
MOLITO Taj a3MMYT HEe Wrpa HUKAKBY YJOTY y W3BOAY IONpaBKe XPOHOMETPA U MOLITO
ce CTBap HMYKONMKO He THYe TadHe ofpefde Herose, — papu uera 6u [lonapna
6una HEONmXOfHO NMOTpe6Ha, — TO Ce MONpaBKa XPOHOMETPA MOXKE OAPENUTH jOII Ha
C/IMYHM HAYMH, aJ¥ 3HATHO MPOCTHje Na YaK ¥ YHEKOJIMKO Ta4yHWje, HA OCHOBY OHOra
IITO CMO Kasdanu y wi. 87. a HauMe Ha Taj Ha4uH, IWTO ke Ce MACaKHUM HHCTPY-
MEHTOM, MOCTaB/bEHMM Y MEpHAMjaHy, NMOCMATpaTH Ma KakBa 3Be3[la Ha CEBEPHO]
CTpaHM Off 3€HUTA Y MECTO LMPKYMIOJApHE.

Pemumo, ia je y Mepupujany K jyry Of 3eHHTa mocmaTpaHa 3Be3fa (v, 8) Ha
3EHUTHOM pacTojamy =—¢ — 3, a K ceBepy Of Wera 3pesfa (¢,d’) Ha 3EHUTHOM
pactojamy (' =& — ¢. Kap ce cTaBu, pagu srojjHujera cpaiyHasamwa, fia je u = U, +
-+ Au, rae u, o3HauaBa NpuOMDKHY BEJMYMHY TONpPaBKE XPOHOMETpA U, M Kaj Ce,

papu ckpahema, 03Ha4u
[0 — (T + up)] cosd—s ¥ [o/,— (T" 4 uy)] cos & =’

rae cy T u T MoMeHTHM mposi13a pevyeHUX 3Be3ja MPEKO Cpefwer KoHunha a poGu-
BEHHX Y CpefbeM M3 NoCMaTpama THX 3Be3[la Ha HEKOJMKO KOHYMbha, — oHfa hemo
no6uTH, Ha ocHOBY (opmyJie (1.) oBaKBe JBe jelHAYMHE Ca TPUMA HENO3HATUM AU, A U C:

Aucosd +asin{ +c—y=s—bcos{
Aucosd —asinl’+c—y=s—bcos{.
Kaj envMMHMILIEMO M3 H€ra a ¥ HamOMeHeMo, fia je

cos &' sin ¢ + cos 8 sin {’ = cos (p ¢ sin ¢+ cos (p — {) sin (' =
—cos ¢ sin ( +{),
oHpga hemo umatu

sin{—+sin¢ __ s'sin{+ssin{ b

Awcose+(¢—1) T ey — i@+

Wi
/A\u cos9 -+ Ke=r— b+ Ky,
e fo e B s s 5w KE)
g __cost({—1U) __s'sin{4ssin{ -
e I¢ b=wicrn " T acFo) |

AKo ce mak, nocje mnpeBpTama AypOMHA y JEXMIUTHMa, OyAe MOCMaTpao M
apyru map ciuwunux 3Bespa (o, ) u (o/,3,"), npu Hemy ce mpehaiubu a3uMyT a W




rae je K, =
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Haru6 b Mory W M3MEHWTH, OHAa hemo mmaty joum

Aucose—Kiec=r, —b, 4Ky,
cos (G — &)

_8/'sint s sinfy’

cos % (G +4')

u py=

sin (& + %)

b

@y

crora ke ce u3 (7.) u (7.) onpeguTH KakO BenMuMHA AU, Tako U c¢. 360r MajeH-
KocTH AU, a, b, ¢, s u §/, 32 pauyHawe ke no TuM copmynama OUTH NOTPeOHH
CaMo JIOTapUTMH ca 4 feuumane.

Jla 6u ce pe3ynraT 3a u OCI000AKWO yTHLAja MOCTYMHUX NPOMEHA KOJMMa-
IMOHE TpellKe, Tpe6a MOoCMaTpaTH YeTUPH Napa 3Be3[a OBAaKBUM CUMEHDPHUYHMM PEJIOM:
npeu nap mnpu Kp. Ost, Apyru u Tpehu npu kp. West, a 4eTBpTH MOHOBa NpPH Kp.
Ost (umm mak W, O, O, W). OakBo ke ce nmoTnyHo o/pehusare BpemeHa NyIbUTH
HE BMILE Off jefHora 4aca WM u3BpluMhe ce 6e3 MKAKBUX NPUNPEMHUMX CpavyHaBama,
Beh camo ca gocTta MOAPOOHMM CIMCKOM 3Be€3[ja y pyKama, ¥ TO Ca NOJAjeJHaKuUM

YAIOICTBOM 3a CBE LUMPHMHE NAa YaK M 3a €KBaTOpHUjaJIHe.
Y cpaBmemwy ca ofpehuBamem BpemeHa y BepTuxany [lonapre, oBa MeTopa

TpeGa ha faje, yomurte rosopehu, HelTo TayHWje pe3yartate. U 3aucra, jefHauuHe
(7.) u (7.), xoje: cny)xe 3a U3BOR /\U, MMajy OHaj UCTU OGJMK, Kao u jepHaumne (6.)
y un. 115. Te ciay4ajHe rpemike nocMaTpama

— ATcosd = As U

ylase y r MOTIYHO OHaKo, Kao M paHuje y (u); crora he cpepmwa TrpelIKa €, Belu-

yyHe r OUTH

Amu nowTo ¥ jefHO M JApYro O 3€HUTHMX pacTojama ¢ u (' MOKe OMTH 61H30
Hynu, npu 4emy ke msaku (C) = 0.71, To ke ce 3a e, yonmure ROGUTH Cpefma Be-
JMYMHA, HEIUTO Mama Hero 3a &, a Haume, ca npehaurboM NPETNOCTAaBKOM fAa je

gs — -+ 0°030, usabu ke

Foguue 1880. mopyuyeHo je 6uno reoper. kanetaHy epeoHoBY!), na Ha
[TynkoBckoj OncepBatopwju, rAe ce je OH o0y4aBao, CTBapHO MCIHMTa Ty METOAy ca
BpayepoBum macakuum uHCTpyMeHTOM (un. 53.). Pesynratu meroBux mnocmarpama
MOTNYHO Cy ONpaBfajid KaKko YHONCTBO YNOTpe6e Te€ METOJE TaKO M OYEKMBaHy Tay-

HOCT pe3yJTaTa.

[Ipumep. — ManokeHa oBfe mnocmaTpama [Ba mapa 3Bes[a H3BpLIEHA Cy
6una 11. cenrem6pa 1880. r. y IlyaxoBy (¢ — 59°46’) XepGCTOBUM NacCa’KHUM WH-
crpymenTom. Haru6u oce mpu kp. Ost u West 6unn cy: b, = - 0064 u b, — - 0°037,
npu6IWKHA NAK BeJMYMHA TpPa)KeHe MNONpaBKe XpoHoMeTpa Ouna je u, = — 1720°

HTepeonoBs — ,,00b onpexbnenin Bpemenn B Mepupiank NepeHOCHLIMD NACCAKHLIMD UHCTPYMEH~-

" g.cos 9= (()s,.

&, cos ¢ (min) = -+ 0°021.

ToMp. Bamucku Boenno-Tomorp. Otabna I'nassaro IllTa6a. 1884.

— AT cos¥ = A¥
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Honoxaj uECTpyMeHTa xp.JOst. Kp. Yest.

Jyx. ssespa Ces. sBeana { Cygni Br. 2771 g Cygni « Cephei

b) ¥ + 42°27 4 77°39’ + 46°1’ + 62°5’

4 ¢ 16 19 17 53 13 45 219

a o’ 21%0m37s 70 7m55¢ 90 25m5% 14 15463 61

T T | 21 1 56. 20 9 12. 02 2626.80 17 9.09
a—T—uy o/ —T —u, -+ 1.50 + 3.88 — 1.66 — 248
lg lg 0. 1761 0. 5888 0. 2201, 0. 3945,

lg cos 8 lg cos &' 9. 8609 9. 3302 9.8416 9. 6704
lgs lg s 0. 0370 9. 9190 0. 0617, 0. 0649,
lgsinl’ lg sin 9. 4872 9. 4486 8. 6066 9. 3760
ssin{’ s’ sin { -+ 0% 3344 -+ 0s 2331 —0s0466  —0¢ 2760
s'sin{+ssin{.... lg -+ 055675 ..... 9. 7540 — 083226 ..... 9. 5087,
47 ... lgsin + 34°12" ..... 9. 7498 4+ 16°4" ..... 9. 4421
’ r lgr ~+ 15010 0. 0042 — 15166 0. 0666,
—b — 64 — 37

4Ky Jr—bixy| + n) 40957 | + 1) —11192
3}C—Y¥) ....lgcos — 0047 ...... 0. 0000 + 5°43" ... 9. 9978
+C+7¢) ....lgcos +17 6 ..... 9. 9804 +8 2 ... 9. 9957
K lgK 1.046 0. 0196 1.005 0. 0021

Atcos ¢+ 1046 c =4 05957 | Aucose=—0s139 lg Au cos ¢ =9.1430,

Aucos 9 — 1005 ¢ = —1. 192 lg cos ¢ = 9.7020
+ 2051 ¢ = - 2. 149 ¢ =+ 1°048 lg Au = 0.4410,

(03120) (0.3322) lgc= 00202 Au=— 0728
u=—1"20°28

117. Ilocmarpama 3eHHTHE 3Be3Re y OPBOM BePTHKAIY.

Kaja je macakHu MHCTDPYMEHT MNOCTaB/beH y NPBOM BepTUKANy paju ofpelu-
Balha IUMPMHE MECTA ¢, OHJa HajNOrofHMje, LUPKYM3EHHUTaJHe 3Be3[e Npecelajy Bep-
THKajHe Konyuhe gypOuHa noj BpJIO OLITPMM YIJIMMA Na 4YaK MOry Aa npobhy u mumo
HEKUX Off WuX; 36or Tora Te 3Besfe Tpeb6a nocmarpaTé mnomohy MHUKpOMeTpa ca
MOKPETHUM KOHumhieM. YcTanuhiemo mpe cBera, fla ofpeheHa Ha Taj HaYMH pacTojarba
J on cpeamera KOHYMha a TakO MCTO ¥ KOJNMM2UKMOHY TIpelIKy ¢ payyHamo Kao 1o-
3UTHBHE K jyry O IpBOr BepTHKala; HaruG b XOPH3OHTAIHE OCe Kao MO3UTHBAH,
Kajla joj je CeBepHM Kpaj BHMLUM Off jy’KHOra; Noj asuMyTOM MaK i»mCprmeHTa a nofg-
pasymeBaheMo y TOM Ciy4ajy Majd yrao, KOju C€ payyHa ca 3amagHe CTpaHe NpBOT

BepTUKaNa Ka jyry. ~
[IpernocraBukiemo cnovetka, ga je a =0 u b =0, na Heka
je HexaxBa 3Be3fa E (o, 9) mocmaTpana y momenty T mo xposo-
MEeTpy, — uMja je mompaBKka u MO3HAaTa, — Ha pacTojamy [ Of
cpeamer KoHuuha, Tj. Ha pacrojamy Ee—c - f op npeor
Bepturana ZW (cn. 113.). Kag ce 3amucnu kpo3 E Benuku
kpyr nebecue cipepe WEZ,, koju je nepnenjuxynapaH Ha Me-
pupujan PZ, u, xap ce osnaun PZ, —90°— ¢ u El, =, ompa




hemo nakm us tpoyrna PEZ; ca nosmatum yrnom t—=T -+ u— o:

colg ¢ = colg d cos t

. R 1 PR ()
sin{= cos?d sint
npu yeMy he ce ¢ pasnMKOBaTH Off IUMpMHE MECTa ¢ 3a MaJiu JIyK
oW Ee c+f
— 7 — i [
= X LWL = sin EW ~— cos?’
Amm, ako, — nmpu ¢+ f=0 u b =0, — nocroju camo

MaJo OACTyName MNaCa)XHOI HMHCTPYMEHTa Off MpBOI BepTHKaja
IW sa mamm yrao < WIE=a (cn. 114.), onpga Benmuunu ¢
Tpe6a [OlaT¥ TNONPaBKY
in?
71, — X LW, = _Ee __ asing ;

sin EW cos {

Haj3af, ako mocToju camo Haru6 D xopusoHTanHe oce, oHfa he Tpeha mnompaska,
O4YeBMAHO, OUTKH paBHA camoj Benuunnu b. Ha Taj HaumH ykymHo u3nasu, fa je

e=¢+(c+fHsecl+atgl+b. . . . . . . 9.
[TomTo 3eHuTHa 3BE3fla, — YMja Ce JeKIMHALMja & BpJO Majo pasjiuKyje of
IIMpUHE ¢, — BPJIO MOJAKO NPOJa3u NMPEKO CBHUjy BEPTHUKANHUX KOH4Mha MacakKHOr

MHCTPYMEHTa, TO CE€ MOXKe YCNeTH, la Ceé OHa MocMaTpa Ha HeKOJMKO KoHuuha, wim
naxk nomoky MHKpPOMeTpa, NpM pasHuUM noinoxkajuma kpyra, Sud u Nord, mpBo Ha
MCTO4HO] CTpaHu BepTukana (f u ¢ ca 3HakoM —) a 3aTuM Ha 3amapHoj (f u ¢ ca
3Hakom ). Kag ce, Tajga, 3a cBako meHo moce6Ho nocmatpawe (T,f) cpauynajy
Benmuune ¢ u ¢ no dopmynn (8.), Kajg ce, 3aTUM, M3 CBUX N MOCMATpamwa, IpH
jelHOM MCTOM MNOJIOXKAjy MHCTPYyMEHTa, Ao6uje cpefwu u3Boj ¢ mo dopmymu (9.), u,
Kaj, ce, Hajsaj, paju CKpaherma o3HauM

2¢+2fsec7+§:F - Eseel o Elgl__,
n ’ ’

‘n n

oHfa hemo mmatu 3a ofpehuBame ¢, ¢ U a 4eTHpU jeAHauuHe!):

Kp. Sud....ep—ClAc—Ala_—_F1
» Nord...¢—-+ Cyce— Aja=F,
» Nord...¢4Cie—A,a=F,
y oud....¢—C,c—A,a=F,

Ha uctou. ctpanu

(10.)

Ha 3anap. ctpanu

") HeraynocT Au mompaBke XpOHOMETPA U y/Jasy CKPHBeHO (ca koedmuujeHToM sin ¢ fg¥) y asumyT q,
Koju ce oppehyje; anmu ce 8ajefHO ca OBHM HOTMYHO MCKbY4yje Yy H8BOAY ¢, aKO jé CaMO pacmopep mOCMaTpama
CHMETpPUYaH y OjHOCy mpema mepupujany. M samcra, ycmen Tora, mro je sa npem Bepruxan y dopmymu (8.)e
4l 86. sina=1 a cosdcosp=sinesin{, — u3 Te Qopmyne usnasy, Aa je

Ao = (Au sin ¢ — Aa) tg ¢,
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Tpe6a jowr HamomeHyTH, fa je cpauyHaBamwe BenuuuHe ¢ ¢ Taysowhy po 0.1
no ctporoj dopmymu (8.), — Koja U3UCKyje JOrOpUTME Ca Cefam feuumana, — ypo6-
HUje 3aMEHUTH UHJUPEKTHUM cpaquaBa}beM Mane pasiuxe (Y — ), koja ce po6uBa
u3 (8) dopmyne OBAKO
t

2 coltg 0 sin? 3

sin (Y —9)

sinysind

cotg 8 — colg ¢ —

Wi
sin (y — 8) = 2sin q)lcosasin2é; v ow o ".w = (&Y

np¥ YeMmy ce, 300r MajeHKOCTM ¢ M b, Ha [eCHOj CTpPaHH OBOra KW3pasa MOXKe CTa-
BUTH ymecTo ¢ mpubamwkHa Beauuusa ¢, — 9, — fsec { ca npubamwykHO no3HaTom Beh
IUMPUHOM ¢,, @ Ha JIeBOj MaK EHO| CTpaHu Y3eTH

lgsin ($ —0)=1g (4 —3)4 lgsin1"— & (Y — 3).

Kap je macaskHu MHCTPyMEHT CTaGWJHO NOCTaBJ/bEH, JIAaKO je BUAETH, fa Ou
TaYHOCT K3BOJA IUMPHMHE 9 U3 HANpef W3JIOKEHUX NOCMAaTpama 3€HUTHE 3Be3fle, —
3apucekn jeuHO O CHy4ajHMX rpelllaka INOcMaTpama MUKPOMETPOM M OYMTaBamba
nubene, —- Ouna NOTHYHO OHAaKBa KCTa, Ka0 M TA4YHOCT M3BOJA ILMPUHE M3 MOCMAT-
pama aBa nmapa 3Be3fa 3eHuT-Teneckonom (wi. 104.) ca ayp6MHOM HCTe ONTHYKE
mohu, ako GM CamO JeKIMHALMje NOCMATPaHUX 3Be3fa Owie M y jeHOM M y APYroM
clydajy TayHo mo3Hate. AKo je yeenmyame ayp6una W =60, cpegwa he rpexa e,
jenHora cTaB/barma MNOKpPETHOr KoHuuha Outy oxko - 06; u, ako je y cBaxkome of
Hanpej, peveHa 4eTUPH MOJOXKAja MHCTPYMEHTa M3BpIIEHO MO 4 CTaB/bama IMOKpET.
KOHuMha, OHJA Cpefba rpelika €, u3Boja IluMpuHe Tpeba, 36or Tora, fa Oyge npu-
OJIMKHO OBaKBa

Es _ r
=t = 0.

OBom ce mertopom, ynpaBo peku, oppelyjy camo pasiaure usmehy mpune
MecTa M JieKJIMHalMje nocMmaTpaHe 3Besfie; 300r Tora ako Cé Ha pa3HUM MeCTHMa,
yMje ce LIMPMHE MajJo pasiuKyjy (He Bulue of 1° Kao IUTO je TO Hampumep NpH reo-
JeTCKUM HCNHUTHUBAaMMa JIOKAJHMX CKpeTawad BepTUKana), ynorpebu jefHa U ucTa
3€HUTHA 3BE3[la, OHJA Ce pasjMKa LIMpPUHA THUX MecTa A00MBa HE3aBUCHO Off HeTau-
HOCTH HeHe AexyMHauuje. Ha jeqHOM M MCTOM mak MecTy M3 OBaKBHX Ce MOCMaTpamba
MOTYy Ja OTKpHMjy M OHE BpJO Maje NepUOJM4YHEe NMpPOMEHe IUIMPUHE ¢, O KojuMa je
HanomeHyTo y 4i. 104.

[Tpumep. — 28. HoBemGpa 1869. r. uaspiueH je 6uo y Ilynkosy (¢ — 59°46'20")
BpayepoBum uHCTpymeHTOM (41 53.) momohy MMKpOMeTpa BeNMKM HU3 MOCMATpama
3eHuTHe 3Be3fe (oo — 3"18™33%4, & — 59°29°1279), npu 4yeMy je mompaBKa XpPOHOMETpA
u 6una paBHa — 1™13%. Panu kpatrobe, oBle heMo M3 LeNOr TOr HU3A MBJIOXKUTHU
caMo 4veTupu noceOHa mocMmaTpama Npu NoNoKajuma Kpyra uHcTpymenta Sud, Nord,
Nord u Sud.

27*
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Ha MCTOYHOj CTpaHH Ha 3amajHoj CTPaHu
Sud Nord Nord Sud

T 2135m2035 2149m 9s5 3745m3650 * 3h54m3150
T+u—« — 044 265 —030 375 +025 490 -+ 034 440
t° —11° 6’37’5 —17°39'22"5 --6°27'1570 -+ 8°41’ 070
f —11 24 + 33717 +7 313 0 00
b — 25 — 38 — 10 + 04
lg sint 9.28488,, 9.12460, 9.05080 9.17890
lgsin? 8.99052, 8.83024, 8.75644 8.88454
Z — 5°36/4 — 39527 +3°1673 +4°23'8
lgsecy 0.00208 0.00100 0.00071 0.00128

lgf 2.82113, 2.33786 2.65446. —
fsec? —11" 576 -+ 3'3872 + 73270 0’ 070

Yo= po—f'sec{ 59°57 26 59°42 42 59°38 48 59°46 20

lg sin {, 993734 9.93626 9.93597 9.93653
lg sin? % 797179 7.64909 7.50092 7.75824

lg sszl'T cosd 532109 — — —
lg sin (Y —3) o1 3.23022 2.90644 275798 3.01586
+3@W—)3) + 1 0 0 0
$—39 ] 281972 13'2672 932”8 171772
g % 59°57 32.1 59°42 39.1 59°38 45.7 59°46 30.1
F 59 46 24.0 59 46 13.5 46 16.7 46 305

secl tg¢ F ?

Sud . . ¢—1.005c- 00982 a—=59°46'2470 ' 59046'2170
Nord . . ¢-}1.002¢-+0.0678 a= 135 218
Nord. . ¢-}+1.002¢—0.0572a= 16.7 21.0
Sud . . 9—1.003¢—00769a= 305 219

c=—613 a=—3273 cp. » =59°46'21"4

118. Ilocmarpama 3Be3xa map m0O map y NPBOM BePTHKAJIYy.

V3Bpierbe 1eJIor HU3a NocMaTpamha 3€HUTHE 3BE3/le Ha UCTOYHO] U Ha 3amajHoj
CTpaH¥ MPBOr BepTHKajJa paf¥ NMOTHYHOr MCK/by4€rma yTHllaja a3MMyTa d M TpELIKe
/\l TIONpaBKe XPOHOMETPAa Ha M3BOJ IUMPHMHE ¢ MOXKE ]a Tpaje 4YaK OKO /Ba 4Yaca,
npu Manoj pasmuuu ¢ — 8= 1°; npema ToMe, noTpe6aH je BPJO BEJUKH CTAGUIUTET
Naca)KHOr MHCTPYMEHTa, fa 6M ce MOrJo pavyHaTH Ha HENPOMEH/bUBOCT HhEroBa asu-
MyTa y TOKy Tako pyror BpemeHa. [IpumeHa je oBe MeTOfie y CamOj CTBapu jaKo
orpaHuveHa jom u Maaum Opojem 3Be3fa, uMje O JeKaMHaluje Oule TeK HEITO
Mamwe Off WIMpMHE MecTa M Koje Gu Ouie TauHo mosHare. AcTpoHoM [lesieH je cTora
npejsiarao, fa ce 3a Ty CBPXy ynoTpeGe 3Beafe ca [EKIMHAaLMjaMa HEWTO BehuM Off
IUAPUHE MECTA Na WX MOCMAaTpaTH y OJM3MHM eJIOHrauuja, OOGPHYBLIM YHEKOJMKO
NMaca)KHH MHCTPYMEHT Off MPBOT BEpPTUKajal); a/u ce HU OBA METOJa HE MOXKE YIOTpe-
6MTH Y CBaKOM JKE/b€HOM MOMEHTY BpEMEHa.

) ¥ Tom cayuajy 3ajegHO ca riaBHOM 3Be3fioMm («/, ¥), Koja je mocmaTrpaHa y momeHnty T y OnnsuHm
meHe enoHraugje nomohy MEKpoMeTpa Ha pacTojamy f on cpeamer Konumka, Tpe6a pAa ce mocMarpa y HMCTOM
asumyty 90°+4 a moment T npenasza mpexo cpepmer xoHumha Mpeske AypOuHAa KakBa Apyra momohHna ssespa (e, 3).
TpakeHa mupuHA © MOXKE [a Ce M3BEJE M3 OBAKBAX IOCMATPama CACBHM OHAKO MCTO, Ka0 M MONpPABKAa XPOHO-
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MebyTum, MHOrO je mpocTuje M NpaKTH4HHMje MOCMATpPaTH Yy NPBOM BEPTUKANY
Ha pa3HUM- CTpaHama Off 3eHuTa ABe 3Be3fe (o, d) u (o, &) ca BpiAO Benukum 3e-
HUTHUM pacTojamuMa ¢ W {’, Koje jefHa 3a JAPYyrom mpoiase NpeKo CBujy Kouuuha
ayp6uHa pocta 6p30, fa 6M UM ce ycibej TOra CBOhere HUXOBO T Ha Cperbu KoH4nh
MOTrJIO cpayyHaTd no dopmyan (2.)” un. 54. Y TaxBuMm 3Be3pama, yomwTe rosopekhu,
Hehe OuTH HefocTaTKa. Ycibep Tora mak ILUTO je y NMPBOM BepTHKAJy

cosd cos p=sin¢sin{ " sind lg p = cos ¢ cotg ¢

oBa he ¢opmyna (2.)” mpumuTH OBaj 06IHK

t=r1,—tcoscolg{T,?sinl’, rpe je t,= "ch_!g{siT:'
Kan ce cpayyHajy Tajga 3a cBaky 3Be3fy mo dopmymu (8.) Benmuune ¢ u (,
Koje ofroBaBajy MomeHTy T mnpena3a HEHOr NpeKo cpefmer KoH4ynka a 3aTuM
A=tg{, C=sec{ n F=¢ 4 b (ca naru6om b xopu3. oce 3a BpeMe MOCMATpatba),
onfa he ce po6utH, Kao W Majgo npe y ui. 117., mpu jegHOM mMONOXKajy Kpyra, HIp.
Sud, aBe jepHauuHe:

Ha MCTOYHOj CTpaHu BepTukana ¢ — (c —Aa=F

; - . (10.
¢ — c—ANa=F )

Ha 3amajHoj 5

MeTpa M3 mocMmaTpama 3Besfie y Bepruxany Ilomapue (un. 115.).
U saucra, ako ce npernocrasy, faa cy: f=0, b=0 u ¢=0, ca yacoBunm ke ce yrmuma =T+ u—a
n /=T + u—ad poOHTH CHOYETKA 33 NPBY NpHOAMKHY BpeaHocT (v), — Kao m y 4i1. 87. — jegHaqymua

sin (o) cos  cos t — cos (9) sind __sin () cos & cos I’ — cos (o) sin &
cosdsint - cos ¥ sin l’

u3 xoje he uaahm, pa je
__ lgdsinl! —tg¥sint
tg ()= (sint/ — 1)

360r ytunaja naxk Haru6a b oce mHcTpymenta gopake ce, satum, — kxao u y wi 115, — go6uBenoj Bpeguoctu (o)

mompaBKa a 36or KOJIMMaUMOHe rpeliKe ¢ W pacTojaka f riaBHe aBesfe Aopake ce jom M mompaska

cos a

cos ’fy (z + 2)
cos a cos Y, (z/ —

5C+N=KE+n,

rje ce 3eHUTHA pacrojama z u 2z o6ejy 3Be3aa pavyHajy, Kao M HAXOBM HACOBHH YI/IM, 32 NMO3HTHBHE Ka 3amagy
a 3a HeraTHBHE Ka MCTOKY; MoMeHT mak T mpoznasa momohHe 8Besje mpexo cpeamer Kowunha Tpe6a npu ToMe
pa Gyme mpomemeH 3a BenuuuHy fsec 8 sec p. Ha taj he nauynn usahu

b

e —Ke=(a+ 5

+ Kf.

Ann Te fBe HCTe 3Besfle MOry GMTH NMOCMATpaHe jefHa 8a APYrOM M MO APYrM NyT OPH NPOMEEHOM,
YHEKOJIMKO, asMMYTy MHCTPYMEHATa, jep ce y Gaus8MHM NPBOr BEPTHKA/Ja a3MMYTH CBHX YONIITE 3BE3Aa Memajy y
TOKY KPaTKOI MHTEpBaJa BpEMEHa t 8a jefHy M HCTY. BeJIH4MHY T Silt 9; aKO je MpH MOHOBHOM TAKBOM IOCMATPaBy
oca MHCTPyMeHTa OuiIa mpeBpHYyTa y CBOjUM JeXHmTHMA, OHAa ke ce, 36or Tora, 8a HemosHaTe ¢ M ¢ KOGHTH H
Apyra CIMYHA jeHa4YuHA

b,
cos a,

o+ Kie=(¢) + + Kifi
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Kap ce mak enumuHupa u3 HUX a4 U Kaj Cce paju ckpahemwa o3Haye

A’C—A‘C"_K

AF—AF
TA—A

U a—a  — b

onfa he usahu, fa‘je

cp—KC:——R (11.)

Ha cnuyan he ce Hauun, mocje npeepTama AypOuHA Y JIGKMIITHMA, Tj. NpH
Kp. Nord, u3 mocmarpamwa fApyre 3Besfe foku 10 jegHauuHe

oL Ke=W,. . . . . . . ... @11y

u3 Koje he ce, 3ajenHo ca (11.), OflpeUTH KaKO Tpa)keHa IUMPMHA 9, TaKO U KOJH-
MalMoHa TpellKa C.

Curyproct oBakBuX oOfipehuBama 3aBUCM Of OHE Ta4HOCTH, C KOjOM Ce M3
U3BpILIEHMX MocMaTpamwa Ao6uBajy Benuuude F u I, xoje ynase y mapas R; rpeiuke
nak AF u AV, ako ce 3anemapu HulITaBHa rpeiika y saruby b, 6uhe pase AY u
AY. Amy, nowro rpeum AT nocmarpasora momenta T mponasa 3Besfe NMpeKo
cpepmer Konumha ofroBapa y mNOJOXKajy Te 3Be3[e INpema KOHuMhy rpelika
As= ATcosdcosp—= Alsin¢sin{ (un 47.), a momro ke As yTuuaru Ha cpa-
YyHaTy BeJM4YMHY ¢ MOTIYHO OHaKo, Kao U ¢, oHpa he 6utH

AF= Ay = Assec( u AF = AY = A sec {;

36or Tora he ce rpemxa AR Hahewe u3 nocmarpamwa BenmumHe R go6uTH y 06/IMKY

AR = A'AF—AAF _ Assec{tg{'—As secl tg{
- A=A gt —1g?

501051 .
ASsin — As' sin

sin (T'—7)

AR=

Kao wro ce Bupyu, y oBOM cy m3pa3y 3eHMTHa pacTojama ¢ u ¢’ mapa 3Besja
ca CyNpOTHHM 3HaUMMma, M M3]a3W, Kao IUTO TO M TpeGa fa Oyae, fa je WAEHTUYAH
ca M3pa3oMm /A\r, Koje yna3u y Hamy OCHOBHY ¢popmyny (9.) un. 87. 8a macaHu

MHCTpyMeHT. 360r Tora he, Ka0 U TaMo, — C NMPETHOCTaBKOM NPUOIIDKHE jeTHAKOCTH .

e, Koj o6ejy 3Beafja, — Cpefiba rpemika Benauyune R Gutu
eg = (€). &,
Ha Taj nauuH, nmpu uctoj BpegHoctd &, — - 0°030 — - 0”45, — KakBa ce je mnpet-

noctaB/bana ¥ y wi. 115. u 116., — e Tpe6a pa usahe paBna op + 0°32 [mpu (C)
—0.75 3a { u ¢’ oxo 20°] go + 0745 [mpu (C)=1 38a { u {’ oxo 507.

3a cTBapHO M3BpLIEHE MNOCMaTpali y MPBOM BepTHKANy, pa3yme Ce, Ja je
noTpe6HO yHampep COPEMUTH TpOrpaM ca NpuGIMKHO CpauyyHaTHM MOMEHTHMA IpoO-

AN AT SIS
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Nasa nojefHUX 3Be3fa Kpo3 Taj Beprukan (wi. 95.). Camo max nocTaB/bame MH-
CTPyMEHTa MOXe Jla Ce M3BpLIM M3 MOCMaTpama KaKBe CjajHe 3Be3fe a Koja Huje
BpJi0 6mudy 3enuta. Kaj ce pagu Tora HaBM3Mpa Ha By AYpPOMHOM WMHCTPYMEHTa 3a
jeNHO [1BA MHMHYTa NpE MOMEHTa HeHOra npojasa Kpo3 NMpBU BepTHKad, Tpeba camo
jour momepaTd MHCTPYMEHT a3MMYyTajHO TaKo, fa OHa mpohe mpeko cpefmer KoHymha
Ta4HO y TOM MOMEHTY.

Metone opmpehusatba BpeMeHa M IIMPUHE MECTa, KOje Cy WU3JIOKEHE y OBOj
/1B, HE rieflehu Ha WHHUXOBY CNOJballthy Pa3HONMKOCT, Ka0 LITO BHUAMMO, MOTIYHO
Cy cmuyHe Mehy co6oM y TOM CMMCIy, IUTO Ce YTHIAj rpeliaka IMOCMaTpamwa Ha -Ta
ofpehuBaba M3pakaBa KOJ HUX jefHOM M UCTOM ¢opmynom (9) un. 87.




INIABA XV.
A3VMYTAJIHA TIOCMATPAIbA HEBECHUX TEJIA.

119. OnpebnBame asmmyra 3eMHOra mpeAMeTa YHHUBEPCAJIHEM HECTPYMEHTOM.

AsumyT ce semHora npepgmera oppehyje nomoky yHHBEpPCANHOT MHCPYMEHTA
MEpeeM XOpM3OHTAJIHOT yria usmely Tora npegmera M KaKBOr HeGECHOT Tela, 4uju
Ce a3uMyT 3a MOMEHT Herosa IocMaTpama MOXKE JIaKO CpayyHaTH, aKo Cy Camo
IIMpYHA MECTa W MompaBKa XpOHOMeTpa focTa Ro6po nosnare. [lpu Tome ce yomiure
TpeGa NPUAPIKABATH YCBOjEHMX NpPaBWIa 32 Mepere XOPU3OHTaJHMX yrioBa (uwi. 68.
no 71.), a HauMe: KopucTehu ce KOHTPONHMM JAypOMHOM KaKo BaJba, WM3BPIUMTH Me-
pewe npu 06a MoJjioXKaja BepT. Kpyra y Bullie pasfiena (TEpyca) Ha pa3HuUM NapTu-
jama sum6a, u 1.5, Ilpum nocmatpamy HebGecHor Tena, Tpe6a ca Hajsehiom MoryhHOM
Ta4yHOCTHM 3ala)kaTW MO XPOHOMETPY MOMEHT NpoJjiasa HeroBa INpPEeKO Cpelmer Bep-
TUKanHor Konywha pypOusa (un. 45.), 3a Cynue nmak — mnposnas o6a meroBa Kpaja,
M, YUTaTH CTamwe jubene, Koja je NMOCTaB/beHAa HAa XOPU3OHTAJIHY OCYy MHCTPYMEHTa
paju TayHora ofipehuBama mweHora Haru6a; 3a 3eMHe Nak NpefMeTe, uuja Ce 3eHUTHA
pacTojama yommuTe Majo pasnukyjy o 90° uurtama aubGene MOry u fia OTHafHy, aKo
je camMo BepTHKa/lHa OCa MHCTPYMEHTa J[lOBEefleHa [[OBOJbHO Ta4yHO Yy BEPTHUKAIHU IO-
JoXKaj. 3a BpeMe MOCMaTpama HeGeCHOr Tesla KOPHCHO je y3rpei BPLUKTH M 4UTaba
Ha BEPTHUKAJIHOM KpYTy MHCTpyMeHTa, fa Ou ce u30erjio JOLHUje CpadyyHaBawe 3e-
HUTHUX pacTojamba Tora HeGeCHOr Tesa, Of KOjUX 3aBWCH yTuuUaj Haru6a oce D u
KOJIMMallMOHa rpelika gypOuHa c.

U3 un. 86. rn. X mu Beh 3Hamo, fa je [TosapHa 3Be3pa HajmorofHuje HeGeCHO
TeNno 3a ofipehuBame a3uMyTa Ha HAILO] CEBEPHOj MONMYKYraM 3eMJbUHOj, jep je Ta
3Be3[ja TOJMKO CjajHa, Aa Ce MO)Xe NocMaTpaTH U famy, A0CTa AYro 1nocjie jyTapmer
¥ 3a Jyro O Beyepmer CyTOHa, YaK U Kpo3 AypOMHe CpasMepHO MajlMX NPEHOCHHUX
uHCTpyMeHaTa. [la 6u ce oumrnefHuje MoKasano npeuMyhCTBO HEHO y CpaBmemY Ca
nocmatpameM CyHua 3a uCTy CBpXy, npernoctaBukemo, Hampumep, fa ce y AaToj
wmMpuHM Mecta ¢ — 60° cappxku rpemka A9 =—10" a y nompasuu XpoHOMeTpa u —
rpemka Au=—-+ 1=+ 15". Onga 6u rpewmxa /\d, u /\@, y CpauyHATUM a3u-
mytuma [lonapHe mpu monokajuma HEHMM OKO MepHMjaHa M Ha HajseheM ypabemy
of mera, — Ha OCHOBYy opmyna (2.), u (1.), un. 83., — Oune oBakse:

y mepupmjany (ay =0, p=0, z=230°)..... Na,=0 u  Aa,+07

y enonramgju (ay = 2°5, p =90° z=230°... Ade=-+0'8 u Aa,——-0;
28
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npu nocmarpawy nak CyHua nop Hajéorbum morop6ama, Tj. y OJM3UHM NPBOT BEPTH-
kana (3 =4 10° p = 30%, z="78"), usauuuio 6u, na je
Ado =+ 270 " Aa, =+ 1370.

[IITo ce Tuye rpeuwike y oppehuBaHoM asumyTy 3emHOTa NpeaMmeTa, Koja Npo-
u3Ja3y O] HETAYHOCTH Mepera yria uamehy Tor npegmera u HebGecHor Tena, To he
OHA MOTNYHO 3aBUCUTH Off KaKkBohe YHMBEP3aJHOr MHCTPYMEHTa, KOjU je ynoTpe6ibeH
u of 6poja paspena (rupyca) npu TOM Mepery, KOjuM ce ocnalibyje yTHL@j CuHCTe-
MaTCKUX M CJIy4ajHUX Tpellaka y MNOAeNd HEroBOr XOPU3OHTAJHOr Kpyra, a TaKo
UCTO, ¥ YTHIA] OCTaaMX CAy4ajHUX rpeiiaka nocmarpawa. Haj6ome ke ce, pasyme
ce, OPEAUTH A3UMYT NpeMeTa, KOju JNexu y OJIM3UHM MepuiujaHa, moMoky maca<HOr
MHCTPYMEHTa, KOji je CHaO[eBeH MUKDOMETPOM Ca MOKPeTHUM KOHuubeM ¥ Koju je

MOCTaBJbEH TaKo, la ce MpefAMeT MO)Ke nmocmaTpaTd 3ajegHo ca IlosapHom, Kaj oOHa
MpoJiad¥ KPO3 HEroB BepTHKAI.

120. dopmyne m mpumepm 3a objamrmeme.

[lpountamwa XOpPU3OHTAJHOIa Kpyra YHHMBEpP3aJiHOT MHCTPYMEHTa, JOOUBEHA y
cBakom paspeny npu nonoxajuma (R) u (L), oanaumkemo 3a 3emnu mpegmer ca R
u L a 3a neGecno Teno ca R’ u 1} uctunure asumyte neGec. Tena, cpadyyHaTe 3a
momente T, u T, weroBa nocmarpama M KOju Ce padyHajy Off jyra Ka 3auajy, O3Ha-
yphkeMo ca a, ¥ q, TpUBMAHE MaK, Tj. NONpaB/beHe 3a YTHULA] [iHEBHe abepauuje
(4n. 89.) — ca ad’, u d;; Haj3an, MpUBMIHA 3€HUTHA pacTojalba HEroBa 03HauMheMo
ca z/, u 7, Haru6e oce b, u b, usBefieHe u3 mpounTawa jnubene u ocnoGokeHe op
Heje]HaKOCTM 4YemoBa p, — aKO je OHa nosHaTa (u1. 26), — pauyHakeMmo, Kao y 4.
68., 3a no3uTUBHE OHJA, Kaja je 3a MOCMaTpauya, OKpPEHyTora JIMUEM Ka HeOGECHOM
Tenly, AeCHU Kpaj oce BuwM oOf JjeBora. [IpetnocraBubemo joul, fa je riaBHu AypOUH
yTBpheH Ha XOpW3. OCM MHCTPYMEHTa eKCLEHTPUYHO (ca CynmpOTHe CTpaHe BepTHK.
Kpyra) Ha pacrojawy [ of BepTukanse oce (wi. 69.). Hexka c 6yme xonumanuona
rpemka Ayp6usa, M, — MCTHHMTO mpouMTame Ha XOPM3OHTAJHOM KPYry, KOje Ofro-
Bapa jy)KHOMe NpaBly MepUAMjaHa MECTa NOCMAaTpama, A — TPaKeHH as3UMYT 3eM-
HOra mnpefmeTa, Koju ce payyHa (Kao M 4, W a;) Off jyra Ka 3amapy, u, Haj3ap,
d -— npubIIMKHO TMO3HATO pacTojarme O TOra MpeiMeTa.

Tapa ke pBa Bu3Hpawa Ha NMpeAMeT, — 4Yuje je 3€HUTHO PACTOjarbe MPUGIIMIKHO
paBHo 90°, — npu kxp. (R) u xp. (L) maru:

R=M, 4 At e g

] , i = &+ % & = & Lh)
ofakie je
__ R—(L+180°) 1
= 5 i ¢
" : | 4
R (L +180° :
A=RECLBY
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Vi3 pBa mak mocmarpama HeGecHor Tena, Ha OCHOBY (6.) u (7.) i un. 68. u 69,
nobuke ce

R' =M, + @', + c coses 2/, + b, colg 2,

I/ 4 180° =M, + @', — c cosec 2'; + b, colg 2, @)
oflaKje, — Kaji ce paju CKpakewa o3HauH
R’—a’,—b,cotgz’,.—__—N, u (L’ 4 180°) — @', — b, cotg 2/, =N}, —
U3J1a3u
= o TewaEr - - @
' 0_2(N +N) -+ 5 (cosec 2/, —cosec ) . . . . .‘(2.)M

[Ipu Tome he ce MCTUHMTU a3uMyTH HeOECHOTr Teja 3a [MOjeMHE 4YaCOBHE
yrne weroBe { =T -}- u— a, Koju oproBapajy momenTuma I mweroBa nmocmarpamba no

XPOHOMETPY, — CpavyHaTH Ca JOBOJbHOM TAYHOCTH IO MO3HATO] (hOPMYJH
. cosdsint __ —cotgdsecosint
lga= sind cos p — cosdsing cost — 1 —cotgdig ¢cost SRR €

5

3a Ilonapuy nax, 36or masenkoctu 90° — & = /\, asumyT he ce a cpauyHaTu OBaKo:

lga--26(a)=Igsint}lgm' —Ig(1 —n'),
rae je . (8)
lgm'=1g N\ +28(A) -+ lgsecs a n"=tg N lgecost

Ha Taj ke ce HauuH y cBakoM pa3fielly Mepewa M3BECTH M3 MOCMaTparmba
He6ecHor Tena mecto Mmepugujana M, Ha Xopus. Kpyry, a ¢ wume no gopmynu (1.), u
Tpa)keHu asuMyT A 3emHora npepmera. Hanomenyhemo jows, na ce mpu usBojy Haru6a
oce b, u b, MO>ke U He y3MMaTH y payyH HEje[[HAKOCT HEHMX uemoBa p, mowrto he
ce oHa, 360r nNpuGIMKHE jeJHAKOCTU 3EHMTHUX pacTojama z, U Z/, cama mo ce6u
ucksbyuntu y ussopy M, =13 (N, N,); aim Taja fBe BeiqumyuHe C, U3BEJleHE U3 MO-
cMaTpamwa HebecHor Tena mo (popmynu (2.), ¥ M3 mocMaTpama Mmpegmera no ¢op-
myau (1.)., TpeGa fa ce pasiumKyjy jeiHa Off ipyre He Camo yCJbe[ CIy4ajHuX rpeiaxa
nocMaTpama Beh jOII M 3a CTajHy BeJMYMHY ,

cotgz',+cotgz’y __  cosy(z'r+2')
cosecz'y+cosecz'y — V cost(z'y—2'y)

Mpumep 1. 10. asrycra 1876. r. 3a oppehuBame asumyTa cTpane AS y
MpPEXU TPUTOHOMETPUCKE Tpuanrynauuje oko IlyJxoBa mOCMaTpaHu Cy yHHBEPCaJHUM
uHcTpymentom TpayrTona u Cumca (un. 66.) ca Tauke A (p =59°46'15"5) curuan
S u Ionapua * (0. = 1"13"38:7, /A — 1°21'873). BpepuocT jepnora nonynopeoxa (*/,)
jaxake nuGene 6una je 0791, a nmompaBKa 1 XPOHOMETpA, KOjU je CIY)KMO 3a mocMa-
Tpama ¥ MIIA0 JOCTa Ta4yHO MO 3BE3[laHOM BpeMeHy, Ouna je — 670°4. Ospe cy

U3JIO)KEHU pe3yJTaTh NoCMaTparba TpBOra Of IIECT INMOTHYHMX pasjeia.
28%
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T [IpounTama [Ipouurama b cotg 2’
10 XPOHOM. Kpyra Jubene z'
S 0° 029”15 ' cosesz’
®) * 14746m 9 160 1935.9, — 323 4-(28.3) — 3764 1.632
* 48 27 160 21 3.4, —(31.6)4 288 —2.55 31°29’
S 0 030.7, 1915
S 180 0 6.3
(L) * 1456 56 340 2531.2, — 323 +4(27.5) —4.37 1.632
* 59 0 340 2651.7, —(30.9)+ 29.3 —1.46 31°28
S 180 0 4.2 ' 1916
3a cpauyHaBame lg A =3.687377
aszuMyTa a +2%(n)= 480 lg tg A —=8.37303
TTonapne lg sec p =10.298033 lg tg 9 =0.23456
lg m’ = 3.985490 lg tg A tg o =8.60759
Ry R, L, Ly
TH+u—o — 10%33m3051 — 10431m] 251 — 10722m43s] — 10720m39:1
t° —158°22'31”5 — 157°48' 175 — 155°40'46"5 — 155° 946”5
lgsint 9.566465, 9.577301, 9.614728, 9.623290,
lg cost ) 9.96830,, 9.96655, 9.95964, 9.95785,
Ign’ % 8.57589, 857414 856723, 8.56544,
lg(1—n’) 0.016055 0.015992 0.015744 0.015680
lgsint+lgm’ 3.551955, 3.562791, 3.600218, 3.608780,
lga+28(a) 3.535900,, 3.546799, 3.584474, 3.593100,
—28(a) —40 — 42 — 50 — 52
a— 180 +0°57'14749  4-0°58'41775 —+1° 4’ 0783 -+ 1° 5'17786
y cosec z -+ 030 4+ 030 -+ 030 -+ 030
a 180 57 14.79 180 58 42.05 181 4 1.13 181 5 18.16
npounr. — b cotg 2/ 160 19 41.86 160 21 7.58 160 25 38.36 160 26 54.11
N —20 37 32.93 — 20 37 3447 —20 38 22.77 —20 38 24.05
— Ry
Cpenme N, =—20°37'33"70 N;=—20°38'23"41
N, —N; = 4 4971 3} (N,+N)=— 20°37'58"56
Polaris { coses 2’y | coses z'; = 3.831 % (coses z' . — coses z')) = 0.00
c=-112.98 M, =—20 37 58.56
Cursian S { R =0°0'29794 A+-My= 0 0 1762
L—180°=0 0 5.30 A=—_—20 38 16.18
c=-+ 12,32
[Ipumep Il. — 25. aBrycra 1837. r. y O6iu3uHM CTaHULE JeKaTepuHOAAp

(p = 43°45'47"2) 6una cy uaBpuena nocmatpawa CyHua u mnanude KasGexa yHu-
BEp3aJIHUM MHCTPYyMEHTOM ca Homuycuma (l=0) y uumy oppebuBama asumyTa A Te
nianuHe. BpepHocT jennora mosmynopeoka (°/,) JuGene Guna je 2723, a mompaBka Xpo-
HOMETpa, KOjH je MILAo MO CPeAmeM BPeMeHy, y OJHOCY NpemMa MCTHHMTOM CyHYaHOM
BpeMeHy Ouna je - 167541 1) a

1y CaBuun. — ,Jlpunoxenie mpakruueckoii acTponomin...“ Toms I.
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T Ipouurama [Ipounrama colg 2/
0 XPOH. Kpyra Jbene b z:
cosec z
Kas6ex 155°58'32" /e 0.142
(R){ I xpaj (5) 5"38m27:5 } s6aa72s 00 —{—(5.6)} +355  81°56'
n, (O 41.355 © 2D+ 36 J=-+T9 0.010
I , ® 44340 —254(32) —055 0.123
@) { I, @ 47415 } 84 8 5110 ==— 12 830
Kas6ex 336 58 17 1.007
R) (D)
T=14(T;+Ty) 5/40m 15 5r46m T8, n3 wocmamp. CyHya
th 556 55.6 6 3 18 N, —N= +190
r 89°13'540 90°45'27°7 cosec 2' .- cosec 2/, — 2.017
b 41043 318 1043 262 c= -+ 95
lg sec o 0.141339 — M, =1+ O, + N) = 167°31'7.5
lg sint 9.999961 9.999962
lg cotg d 0.722590 0.722655
lg cost 8.1274 8.1214,
lgtge 9.9812 — u3 wocmamp. Kasbexa
lg (cotg dtg o cost) 8.8312 88253, R— (L — 180°) "
lg (1— cotg Stg g cost) 9.969509 0028116 | ¢— 2 = + 75
lg (cotg 3 sec  sin t) 0.863890 0.863956 R+ - 180°) _
lg tgtf (0).8?4351,, 0.8%58,4’10,, —A + Mo — 15658 24.5
a=da 97°16" 4 98°18'10 A — —10°3243"
npouut.— b cot 2’ 264 47 21 8549 8
N 167 31 17 . 167 30 58

121. Asmmyranma mocmarpama 3a oapebmsame Bpemena.

Kapa je mmpuHa kakBora Mecta focta R06pO MO3HaTa U Ha wemy oapekheH
a3MMYT KaKBOTa 3EMHOT NpefMeTa, OHJa Ce Ha OCHOBY THX JaHMX MOXKE OfPENUTH
TIoNpaBKa XpPOHOMETpPA U M3 a3UMyTaJHUX TOCMaTpama HeGeCHMX Tena nomohy yHu-
Bep3asHOr MHCTpyMeHTa. [IpetnocraBukemo, fa je 3a Ty CBPXy NOCMaTpaHO 3ajeHO
ca mpegMeTOM, — Kao WTO je peueHo y ui. 120., — kakBo HebecHo Teno (o, 3),
no morykHocTH y 61u3unu mepufujana m 3enuta (4i1. 86.). Onpa he ce u3 npountama
Kpyra R u L, u3Bpuenux npu Bu3upawy Ha mpefMeT, AoO6uUTH no dopmynama (1.), u
(1.), mecro mepupujana M, Ha xopu3. Kpyry MHCTPYMEHTa M KOJMMAalHOHA IpeLIKa
nypOuHa c; 3atum u3 npouuTama R’ u L/, uaBpwenux npu mocmaTpamuma He6GeCHOT
Tena, oppepukie ce mo gopmynama (2.) mweropu asumytd a’, u a’; 3a momente T, u T;;
cpayyHaTH NaK MO THM a3uMyTHMa YacoBHM yriM HeGecHor Tena f, u f, nahe, caku
Ol HHX, TPKeHy nomnpaBKy xpoHoMmeTrpa u. Papgu Behe Taunoctu oppehuBama mMome-
Hata T, m T, npu cBakoM mnojeguHOM mocMaTpamy HeOGeCHOr Tejla, MOry Ce 3anakaTH
MOMEHTH MpOJIa3a HEroBa MNPeKO HEKOJMKO BEepTHKANHUX KOHYnha Mpexxke AypOuHOBE
na Ux CBO[UTU Ha Cpefwmu KOH4uh.

Ha BpJji0 3HaTHUM CeBepHUM IUIMPUHAMA, IPU BPJIO HEMOBOJbHUM METEOPOJIOILKUM
norog6ama, a oco6uro netH, Kaga ce camo CyHue M HajcjajHuje 3Be3jie MOry mocmar-

.paTH, — OBa Ceé METOfla MOXXe NMpPETNOCTaBUTH CBAKOj APYroj.
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Pagu npocTHjer cpaiyHaBama HacOBHOr yrna ! HeGecHor Tena E (cn. 115.)
o asuMyTy HeroBy da, oppeheHome sa momente T 1m0 XpOHOMETPY, — yoGpa3auhiemo
w3 mona P myx PQ=F, nepnenpuxynapsu na sepruxan FZQ, u
o3nauntiemo yrao 3 QPZ ca 90°—n a yrao < QPE ca 90°—m;
tana hemo u3 mpasoyrna tpoyrnosa QPZ u QPE wahm, na je

sinf=cosgsina, lgn=sinetga, sinm=1tgFigs, . . (4)

a mowro je
t=T-+ u— a=(90°— m) — (90°— n),

to he usahu, fga je

u=oa—T+m—n). . . . . . (5)

Cn 115, -
Mpumep. — 1826. r. 15. asrycra Ha ocTpBy XoXJauuy (? = 60°4'2770)

yHEBepcaIHumM uHCTpyMeHToM (I = 0) Ouna cy usBpIIeHa [0Jie O3HA4eHa NoCMaTpatha *
Apxmypa (o= 14"T"45:71, 3 = --20°5'29'0) u ypas/beHOr TPUrOHOMETPUCKOr Cur-
nana C (A = 155°56'285). XpoHOMETap, YMjy je MOMPaBKy U Tpe6ajo OfpefnTH, NUMao
je mueBHM xop —|-3™51%46 y opHOCy mpema 3BE3AAHOM BpemeHy?').

s T Ceohewe  [lpountama Haru6 [Tpu6mmx.
110 XPOHOM. Ha T, Kpyra b z
C 179°58'51°5 s
R * 4 9m356 ~ — 2530 2219593 }50=-+67 40° 3
(B)1 « 12 21.2 — 1.86 2320453 +46=-6.1 40 2
C 179 58 47.0
C 359 57 44.0
* 434 26.2 + 1.70 21123330 +408=-+01 40 7
(CA 39 144 +247 213 8120 +03=-+04 4013
C 359 57 45.0
cpep. To=423 54.3 R=179 58 49.3 } A+My= 179°68'16°9
c= 4 3274 L —180=179 57 445 Mo=-1 24148.4
R] R2 Ll L2
[lount. — M,  — 1°41'491 —0°41" 3:1 +-7°21'44'6 +9° 6'2376
—becotg 2’ — 80 — 13 — 13 — 05
—ccoses z' — 504 — 504 +-503 —+-50.2
a(a) — 142475 —042 08 47 22336 +9 7133 lgcoso
lgsina 8.47562, 8.08710, 9.108498 9.200054 9.097995
lgtga 847581, 808713, 9.112107 9.205579
lgsinF 8.17362, 7.78510, 8.806493 8.898049 lgsine
lgtgF 8.17367, 7.78510, 8.807386 8.899411 9.937855
lgsinm 7.73689, 7.34832, 8.370603 8.462628
lgtgn 8.41366, 8.02498, 9.049962 9.143434 lgtgd
m —0°18'45/4 —0° 7'400 -+ 1°20'4275 ~+ 19394577 9.563217
'n —129 55 —036247 1624 49 —+7 55 155
(m—n)° -+ 1 10 20.1 ~+0 28 44.7 —5 3224 —6 152938
(m—n)* - 4m41534 4 1m54508 — 20m1349 — 25™199
T - cBo}. —~+47 9 33.30 12 19.34 34 2790 39 16.87 y cpeameM
T+ m—n 414 1464 14 14.32 14 1441 14 14.88 4h14m 14556
. a=14 T 4571

Y 4"23"543 mo XpOHOMETpY . u=-+ 95331.15

1) Casuusb. — ,llpuiokenie npaxTuyeckoii acTpoHomin ...“ Toms I, crp. 308.
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[Tomro ce mepupujancko Mecto M, Ha XOPM30OHTaNHOM KpYTy YHMBEpPCAJIHOT
Kpyra u3BOAM HEMOCpefAHo ¥ Haj0osbe u3 mocmatpawa [losiapHe, TO ce mnoOmpaBKa
XPOHOMETpA Il MOXKE BpJIO A06PO OfpEeRWTH U3 Hampef peueHUX a3uMyTaJHUX MOCMaT-
pama Kaxkse 3Be3je 3ajefHo ca [lonapHom, M He ocHuBajyhu ce Ha 3Hame asumyTa
A KaxBora 3eMHOr mpefMeTa. Y TOM Ciy4ajy, Ca NPMOMIDKHO NPETNOCTaB/bEHOM IIO-
NpaBKOM XpOHOMeTpa u, cpadyHahe ce yHexonuko morpewsn asumytu a’, Ilonapwe,
a mo wuMa U3 jegHaduHe (2.)y moOuke ce yTONMKO UCTO MOTPELUHO MECTO MEpPUJU-
jana M, Ha XOpu3OHTa/JHOM Kpyry; aiM, Kafja ce M3 mocMmaTpamwa Apyre 3Besfie (o, 9)
ofipefie C TUM MeCToM Mepupujana M, weHm asumyTu a,, oHpa ke ce mo ¢gopmynama
(4.) » (5.) nobutu Beh TayHmja monmpaBKa XpPOHOMETpa .

He Bpuiehn monoBa cBa cpayyHaBamwa, AeUHHUTHBHA Ce TPa)KeHa NONPAaBKa XpPOHOMeTpa U
mo)ke HahM AUpeKTHO Ha oBaj HauuH: Kaj ce o3Haye MCTHHHTM asMMyTH o0Oejy 3Besja y MOMeH-
THMA HUXOBUX MOCMaTpama ca d' M a, fupepeHnyjajHe nak HUXOBE NpOMeHe %‘;:d—d%l U %%:g%
(xoje TpeGa cpauyHaTH camo rpy6o mo mwuxoBuM uspasuma (l.), us ua. 83) — ca k' u k, onpa
Hemo umaTm

a'—dy=k (u—up) u a—ay=k{u—u);
ajM momTo je
- a—a,=a —da,.
TO je
u— =1 = () = (a— )+ (w—w),

a opgatne
K
u=ts+W—u)e—p - - - e e (6.)

122, AsumyranEa mocmaTtpama 3a oapebuBame mmpwne mecra.

[pu oppehuBamy nmonpaBke XpOHOMETpPA YHUBEPCAIHMM MHCTPYMEHTOM U3 asu-
MyTaJIHUX [OCMaTpama KakBora HeGeCHOr Tela M 3eMHOTa NpEMETa, YhjH je as3uMyT
A part, mpeTmocTaB/balio Ce, — KaKO jé TO M3JI0KEHO y NPOLIOM 4laHy, — Jja je
LIMPUHA MecTa ¢ mo3HaTa. Anu he ce MCTO TaKo JIako OPEUTH M LIMPHHA MecTa
o U3 CIMYHEX TOCMaTpama Kaksora HeGecHor Tena (¢, d’), Koje Huje cyeume ypa-
JbEHO Off NPBOT BepTHKAJa, aKO je MO3HaTa MONpPaBKa XPOHOMETpa L.

3a Taj he cayuaj y cipeprom tpoyray PZE (ca. 114.), sa moment T’ nocma-
Tpama HeGecHOr Tesia, OuTH mMO3HaTH: aduMyT HeroB 180° — << PIE = d’, xoju ce
pauyHa ca jy)KHe CTpaHe MepHAMjaHa Ka 3amajy, 4aCOBHM yrao meros << IPE={—
=T+ u—o n PE=90°—¥; 36or Tora, Kap ce nomohy nepnenpuxynapa EZ, na
MepuiMjaH. Tmofenu Taj Tpoyrao Ha aBa npasoyrna PEL, u ZEZ, wm xap ce osHaue

PL,=90° —¢,  El,— n o I,=q,

oHpa hemo no6utu u3 mpeora, Kao um y ui 117,

cotg ¢ = cotg ¥’ cos ¥/ u . sin{ = cos ¥ sin t’;

a U3 gpyrora
sin x =g { colg o,
nocne yera he usahm, na je

p=1¢ 4.
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Ospe he meraunoct Aa’ = AA asumyta a’ HeGeCHOr Teja YTHLATH CaMO Ha
BEJIMYMHY X; aJM Ce ¥ M3 MPOCTOra LpTeka MOXKe BHAETH, [id, aKO Ce TO HCTO WM
KakBO Jpyro HeGecHo Teno Oyfe mMocMaTpaso ca Apyre CTpaHe MepujMjaHa ¥ Npu
npubAmKHO WCTMM BeanuuHama ¢ u o’ oupa he ce y cpejwbeM M3 JBa TaKkBa Ofpe-
huBama ILMpUHE ¢ HEH Pe3ynTaT OCJI060AUTH rpelke A\A asumyTa 3eMHOT NpeMeTa.

123. OppebuBame asumyTa 3eMHOT IpeMeTa pedp/IeKTOPHAM HHCTPYMEHTHMA.

Kaga ce pagm oppehuBama a3umyTa KaKBOra 3eMHOI NMpeJMeTa HeMa HUIUTA
APYyro CeM CeKCTaHTa WM Kpyra ca NMPU3MOM M OIJIE[lajioM, OHa Ce Mepe YIJIOBHA
pacTojama of Tora npegmera o uenTpa CyHueBa fucka, M3 IOCMaTpara KOHTaKTa
u jemuora u ppyrora Kpaja CyHuma ca mpejMeTOM; npu Tome Ce, 360T He3HaTHe Tay-
HOCTHM OBAaKBHMX IOCMAaTpara, HONMYIUTA, la Ce HEKOJMKO jef[HO 3a APYrMM M3MEpEeHHX
pacTojama crnoje y jeAHO Cpefe, KOje OAroBapa CpefibeMy U3 3ana)KeHUMX MOMEHaTa
M0 XpPOHOMETY.

Yamumo aa je < SIM — A Tpaxcenu asumyt 3emuora mpegmeta M (ci. 116.),
Mm —H mneka je yrioBHa BucuHa M Haj MCTHHUTUM XOpH-
sontom NWmS mecta nocmarpamwa, ME = d usmepeno yrjioBHo
pacrojatbe og M mo CynueBa uentpa E; mpu 4emy ce Kako
asumyT weroB << S/E = a, Tako u npusugHa BucmHa 90° —
— ZE = H wmory naxo cpauyyHaTu 3a CBaKu MomeHaT T Kap je
Mo3HaTa MONpaBKa XPOHOMETPA U, Kaj je faTa IIMPUHA MecTa
¢ ¥ KaJ Cy NpoYMTaHa CTama GapomeTpa M TEPMOMETpa 3a

Cn. 116.

BpeMe MocMaTpama.
Us cepuor ke tpoyrna EIM usahu, pa je

cos d =sin I’ sin H 4 cos I’ cos H cos (a — A),

a opartie
cos(@—A)y—=cosdsech’secH—tgh' tgt1 . . . . . (1)

Ipema Tome, pasnuka he ce (a — A), Koja ompekhyje A, HajnoBOJbHH{je HOOUTH, A npu

TOM M ca Hajmamom 3aBucHocTH of H, axo je Bucuna Cynua 3a Bpeme nocmarparma
MoCTa Majna a caMo MepeHo pactojake d 6nm3y 90°; npubGmwkHa ke ce mak Bpej-

HOCT A, TpaeHora a3umyta Hahm us (7.), ponywrajyku aa je H =0, Tj. u3 uspasa

cos(a —A)=cosdsech’ . . . . . . . . (1)

Amn nowrto HemosHaTa BucuHa H (CEKCTaHTOM ce OHA He MOXKe H3MEPHUTH
nomokhy BEIITA4YKOr XOPM3OHTA) MOXKE 0CE3aTH [0 2 U BUIIE CTEeNeHa, TO je MOTPe6Ho,
na ce uamepd joul jegHo pactojame d, of mpeamera M po Cynnua, fa 6u ce u3
peCrneKTUBHE jeHa4YuHe

cosd,=sin I, sinl +4-cos ', cosHcos (a;,—A) . . . . (8)

£ 4
morna oppegutd H ca HajmamoM 3aBHCHOCTH Of A, a 8a To je moTpe6HO fa Gyne
npuGmmwkHO a, = A, Tj. d; Tpe6a fa ce Mepu Haume OKO OHOra MOMeHTa I,, Kaja
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CyHue nponasu Kpo3 BepTukan npegmeta. Kaj ce mpumu 3atum, Aa je y Toj jegHa-
yuHM A = A, ¥ Kaj Cce pajM 3rofHMjer CpadyyHaBama CTaBH, [a je

colg h', cos (a, — A,) = colg |,

onfia hemo po6utu npubmwxny Bucuny I, mpegmera M u3 u3spasa

cos (Il — H))=cosd, cosec ' sinl . . . . . . (8)

na hemMo c¢ Tom H, cpauynatu no (7.) Beh TaHuuju mweroB a3umyT A,. OBaxBuM ce no-
CTynHUM npuGmmkemumMa Moxke noku o BpepHoct 3a H um A, xoje 6u nornyno 3a-
noBosbue o6e jepHauune (7.) u (8.).

Anmu, ako cBe Hampej no6pojaHe HajmOBO/bHHMje TNOrog6e 3a NOCMaTparba
CyHua Hucy ucnymeHe, OHfa OM Ce MOpaJiO BPIUMTH A0OCTA MHOTO OBAKBHMX NMOCTYIHHUX
npubamkemwa; crora he ce mHoro Opke foku go TpaxkeHe BenuduHe H Ha oBaj Haumu:

Axo ce y cgeprom. Tpoyray ZME (cn. 116.) 3appke Kao HempoMeH/bMBE [BE
crpane IE —=90°— h" u EM =d a tpeka crpana IM —90° —H cmamwu 3a many
seauunny /\H u, axko ce paau ckpakemwa mucamwa, o3Hauu kotanresc yria << IME—=M
ca i, onfa he ce opromapajyhu npupawraj yrna << EZM — (a — A) uspasutu oBako:

cos H

Alad—A=—pA=-L_AH;, . . . . . . . )

36or Tora, Kaj ce cpadyHaa A, ca mpsom npernoctaBkom H =0, onpa tpe6a y (9.)
craeutyt NA —=A —A, u AH =H; npu cpauynaBawy nak H, u3 pgpyrora nocmar-
pawa, kaga je cotg << IME, — cotg M, — ,, oHpa Tpe6a ctaBuTH ANA—A—A, H
AH =H — H,; Tapa he usahkn

Ag—A)cosH=pH=p H—H). . . . . . . 9)

a oparie

— H n"

"—H°yq—u"""""(g')

OsaxBa he BpegHocT 3a H GuTu fOBO/bHO TayHa 3a fAeUHUTHBHO CpavyyHa-

Bawe a3umyTa A mo copmynu (7.); mame nmax TayHa meroBa BpefHocT (A) pnoGuke

ce u3 jepHaunHe (9.) u oHa he MOCHY)KUTH Kao HeKa KOHTPOJA HM3BPLUHUX Cpayy-

HaBawa. LlITo ce Tuye yrnosa < IME—=M u IME, = M,, To ce onu naxo cpadyyHaBajy
no dopmynama: :

-

sM@—M)usM%:%%ﬁMm—%)..ﬂm

cos h’
sind

sinM =

[Ipumep. — 27. peuem6bpa 1885. r. uamepeHa cy 6ujia CeKCTAaHTOM Ha Ol-
cepBaTopuju Geuxe nonutexHuke (¢ = 48°11’59”) papu oppehuBama asumyta A jen-
HOra 3€MHOr MNpefMeTa, — KOjU Ce Hajasdu Yy jyro-MCTOYHOM MpaBlly, — OBa HErosa
pacrojarba d ox uentpa CyHueBa puckal):

) ,Lehrbuch der sphérichsen Astronomie“ von Herr und Tinter. 1887. ctp. 550.
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Cpenme Uctunuto Temnep. Temnep.
Bpeme T CyH4. Bpeme t d Basayxa Bap O:t; 6apom.
1) +3730m273 - 3728m56%6  89°1551” +3°0C. 758.5 +2°7C.
2) —1 5477 —1 7127 3011 6 +24 758.6 -+ 1.8

Mu heMmo oBe M3JI0KHTH CaMO HajIJIaBHUje pe3y/ITaTe CpavyHaBaka OBHX MOCMAaTpPamba.

Asumyti U BucuHe CyHua.

3 a h pedp. mwcosh n’
1) —23°18'44” —+46°44'47" 4°34'49" 10'3276 9.0 4°45'13"
2) —231914 —16 6 31 16 54 29 3135 8.6 16 57 34

A3HMYTH U BHCHUHE IIpEeaMeTa.

N3 1. nocmatpama [ a— Ay= 89015'42" no gopmyau 10.
no ¢opmymu (7.) { Ay=—42 3055 lgsin M =9.99850
N3 2. mocmarpama Hy= 13430 x =0.08317
no gopmysnama { H= 14852 lg sin My = 9.92741
8), (9)y wu (9). (A)=—42 39 59 ¢ = 0.63006

Uz 1. nocmatpama { a—A = 89244 M 1.15207
W o—

no ¢opmysu (7.) A =—42 3957

124. Ilocmarpama oaroBapajyhux BucuHa HeGecHEHX Teia.

Kapa npaBau mepupujaHa Huje noTpe6HO 3HaTu ca Behom TauHoctu op -+ 1/,
Kao WITO je TO Hanpumep MNpu ofpehuBamby AeK/IWHAUUjE MArHeTHE WIJie, OHAA Ce Taj
npaBall MOKe HajnpoCTHje fia OfpeAM Mo OAroBapajyhum BUCHHAMA KaKBe 3BesJe, NpH
yeMy HMje MOTpeGHO 3HATH HM MOTPeOHO BpeMme, HH IUMPUHY MECTa, HUTH KOOpAUHATE
came 3Be3je.

Kap ce nomohy jaxake nuGene foBefe XOPU3OHTAJAHA OCA TEOJOJMTA WM YHU-
BEPCAJHOr MHCTPYMEHTa Y XOPU3OHTaJaH NOJIOXKaj, OHAA TpeGa [ypOMHOM HaBU3MPATH
Ha 3Be3[ly HEIUTO Npe HheHe KyJIMUHauuje Na yTBPAMBLIA NypOMH IO BUCHHH, KPETATH
ra MUKPOMETapHUM 3aBPTHEM CaMO Y asuMyTaJHOM CMHUCIy ROTJIe, [OK 3Be3[ja He
noke TayHO Ha mpeceky Cpefmera BepTUKaJHOr KOHYMKa Ca jelHMM Off XOPU3OHTAJIHKX.
Heka je mpu Tome mnpoyuTame Ha XxopudonTanHom kpyry 6uno N,. Ha Taj ce uctm
HayMH MO)Ke [la M3BpIIM jOoLI HEeKOJMKO mpouuTama Kpyra N, N,..... , aKO Ce 3Be3fa,
Koja ce (L0 WeHe KyJMUHeLHje) CBe BUILE M BUllle M3[mwKe, Oyfe mocMmaTpana ¥ Ha
npeceuuma Cpefmer BepTHKalAHOT KoH4yuha ca ocTanum XopusoHTanHuM. [lo ucTeky
M3BECHOT BpeMeHa, Kaja Ce 3Be3jla (nocjie eHe Ky/JMuHauuje) noyne Beh ga cnywra
¥ [la npesa3u NpeKo UCTUX KOH4Mha y oOpaTHOM pejy, OHaa TpeGa ONeT W3BPLIMTH
oprosapajyhu nus npouurtawa kpyra N, N,, N..

AKO je MHCTpYMeHT 6MO MOCTaB/beH OCTA COMMIHO (MM je NMONOXKA] HEroBor
nuM6a KOperupaH NocMaTpambuUMa KOHTPONHUM AYypOMHOM), aKO ce BHCUHA Jyp6uHA
HMje Memwana a Haru6 XOpUBOHTaJHE OCe OCTaja0 3a CBe BpeMe NOCMaTpara BPJIO
many, onpa ke cpegwe w3 (N, +N,), + (N, +N,) u T.n. [nowro ce ucnpasu of
yTHlaja KoJuMauuoHe rpeuike (ccosecz), Koja- ce yHanpep Jaxko ofpehyje] matu
TpakeHO npouutawme M, mpaBua mepupujaHa Ha xopusontanHom kpyry. Ilocine Tora
Ce MO)Ke 3amasuTW Yy TOM INpaBlly W KaKaB 3€MHH NpEAMET. :
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Kap ce He mocmatpajy 3Be3ge Beh CyHue, oHga Tpe6a of Tako 06GMBEHMX

CpeiluX mpounTawa opy3etu jowr BenuuuHy /\M,, koja 3aBucm o nosehama fexM-
Hauuje CyHua y Toky unTepBaia BpemeHa 1" — T — 2" mely nocmaTpawmuma HEroBuUM
10 u mocie Hajehe BucuHe (Kaj nak onafajy nexiunHaumje Cynua, onpa je Tpe6a
nomasatu). OueBupHo je, na ke ce opromapajyha asumytansa mnpountama N u N
NpOMEHUTH 360r TOra 3a BEJUYMHY

da . da 1 1
- — nda — —
ON=AN= 3.1 as TAe e dd — sinzsinp ~ cosgsint’

a A% je mpomena pewmmHaupje CyHua y Toky 1"; 86or Tora he ce Hanpen peueHa
nonpaBka A\M,, — axo unTepBan 2{" Huje BeJUKH, — NPUOGIMKHO M3PA3UTH OBAKO

coco.thsin1" " cose

' o >
AM, =3 (AN -+ AR) = 23! 488 1)

20%
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[NTABA XV
O/IPEBMBABE PABJIIKA IY’KUHA MECTA.

125. O oapebuBamuma nyxkuHA MecTd y ommre.

Pasnuka py>kuHa pBajy mecTa Ha 3eM/bMHO] TNOBPLUMHM paBHA je pasuiu
JIOKa/MX BpeMeHa, padyHajyku ux Ha o6ema Taykama y jelHOM M MCTOM MOMEHTY. AKO
yacoBHUK Ha Ta4yum M mokasyje Bpeme T a mompaBka My je u ma Ha gpyrom mecty M
4YaCOBHMK MOKa3yje y MCTOM MoMeHTy Bpeme T’ a meroBa je mompaBka u’, oHpa he

ce fyxuHa [ fpyrora MecTa npema npBome, — padyHajyhu je 3a NMO3HUTHBHY aKo je
M ucrouno og M — wu3pasuTn oBaKo.
[=T4+d)—T+uw)=T"—-—D+W—u. - . . . (1)

Onpehupame gyxuHe ce, npema Tome, pacnaja Ha oppebupame pasnuxe (T —T),
Tj. Ha CpaBibMBaE YaCOBHUKA JIBajy MeCTa M Ha oppehuBame nompaBaka u u u’ Tux
yacoBHuka 3a momente T u T'.

3a cpaBmMBalb€ YaCOBHMKA [IBejy YAa/b€HUX Tayaka MOTy fAa IOCHyxe: a.)
nocmaTtpama M3BECHMX HeGeCHMX I0jaBa, Koje ceé CByJa Ha 3eM/bU BHAE Y jeHOM M
UCTOM MOMEHTY, 6.) mocmaTpama TPEHYTHHX BELITAYKMX CBETJIOCHUX CHZHA/Q W PYTUX
pasHMX CHMrHajla, Koju ce caomuiTaBajy nomohy Ttenerpagpa, B.) TpaHCNOPTOBambE Xpo-
HOMeTapa C jefHe Tauke Ha Apyry ¥ r.) pa3Ha nocmarpawma Meceuna. [lo Tum ce
CpefCTBMMA, — BPJIO Pa3/JIMYUTUX N0 CBOjOj TA4YHOCTH, — U Pa3iuKyjy mehy co6om pasHe
metofie oppehuBawa pyxuna. [lompaBke mak XpoHOoMeTapa mory ce ofpehuBaTu Mma
Kojom of usnoxkeux mertofia y rnaBama Xl, XIV u XV; y Tom nornegy TpeGa oBfe
YYMHUTH CaMO HEKe OINLUTEe HalOMEHe.

OppehuBame nonpaBke yacoBHMKAa Ouhe yBeK NOABPrEyTO Behoi uau Mamoj
JIMYHO] Tpellly [OoCcMaTpada, C KOjOM OH OlEmYyje MOMEHTe MNposiasa 3Be3fd MpeKo
KoHunha pyp6uHa. AKO y3meMOo fa je A BeJMYMH2 HEHA KOJ NOCMAaTpada, Koju ce
Hanma3u Ha Tauum M, a B wox mocmatpaya Ha Tauuu M’, onpa ke ce y passmum
(W — u) v y peaynraty ayxuHe | nojaBuTu rpemxa Nl=—A —B. 1/133011 he ny>xune
6utu of we ocno60heH Ha OBaj Ha4uH: X

'1.) CBaku nmocmMaTpad MOXKe /la UCTUTA ancONyTHY BeJMYUHY CBOje JIMYHE TpeLliKe
nomohy jepHora op usabpaHux 3a TO creuujanHuX crnpaBa (4. 48.) anu ce ToM cpef-
CTBY, CKOPO HHUKaj He npuberaBa ycje[, KOMIUIMUMPAHOCTU M HEAOBO/bHE Ta4YHOCTH
THX Crpasa. '
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2) O6a nocmarpaia, MOWITO Cy Ce CacTal¥ Ha jelHOM U MCTOM MECTy, MOry
fa Ofipefie HEMmOCPENHO CBOjy JM4Hy pasnuky A — B u3 cpaBmera HUXOBMX .MOCMa-
TpaHUX BpeMEeHa Mpoja3a 3Be3a Ha jelHOM M MCTOM MHCTPYMEHTY WJM MaK U3 CpaB-
IeHha MONpaBaka XPOHOMETPA, Koje CBaKM Of uX Ao0uja Ha CBOME MHCTPYMEHTY.

3) Haj6ome .je, fa mocMaTpaud, MPOMEHUBIUK CBOja MECTA, OAPEAE U MO ApYri
nyT AyKuHY, 3aTO WTO he mocie mpomeHe MecTa (3ajepHo ca MHCTPYMEHTHMA) rpeliKa
y ussopy | 6utu pasna AI'=B—A Te ke ce y cpeawem u3 o6a oppehusatna
ckpatutd ca Al=A —B.

Anu ce HM TpU TOME He JOCTIKE NOTNYHO OHO IUTO Ce JKENW, jep Cy JuiHe
rpeuike, yonwre rosopeku, BpIO npomeHbuBe (M. 48.); crtora je moTpe6HO M3Bp-
WIMTH He camo fBa Beh HeKonuko ofipehuBara Jy)KuMHE, Ja TA4YHOCT HeHa He GM MOj-
Nekana HAKAaKBoj CyMisu. Y TOM TOITJIEfly CY HajCMrypHUja OHa caBpeMmeHa ofipehusama
Ay)KUHe, TpU KojuMa Cce 3a ofipeluBarbe BpemeHa ynoTpeG/byjy MHCTPYMEHTH Ca peru-
CTPUPHHM MUKpPOMETpOM (u1. 48.). '

Pysyme ce, fa je oppehuBame BpeMena Ha oGema Tauikama M u M’ nemoryhno
u3BpuuTH y oHum uctium Momentuma T u T/, y Kojuma ce Bpum U cpaBHee 4aCOBHUKA
Tux Tauaka, ek y fpyrum kaxsum momentuma T, u T'y; 3Gor Tora je moTpeGHO
3HAaTW jOII M XOfioBe » M « 06a YaCOBHHKA, la GU Ce ca monpasaka U, i Uy, HaheHux
3a momenre T, u.T,, morao npeku Ha u u u’ no dgopmynama

u—u,t+ol—T) #u v =uy+o'(T'—T,).

Ay, TOWTO Cy XOJOBM YAaCOBHMKA ¥ XPOHOMETapa MOABPrHYTH BehuM MM MarbuM
npoMeHaMa, TO Ha CBaKoj Tadyuu Tpe6a Bpeme ofpehuBaTH 1O moryhkHoCTH WTO GMMsKe
MOMEHTY CpaBiUBatba YaCOBHMKA Ma BPLWIMTH OfpehuBame BpeMEHa W 0 U Nocje THX
CpaBIbMBaMba, 1d TPeliKa Of NPUM/BEHOT XOAa w HeGM OCeTHO yTHUANA HA CPEAtU
uasoj u. Pasyme ce, fa mpu CBakom ofipehuBamy Bpemena nocmarpai Tpe6a ja
cpaBmyje Mehy COGOM CBE XPOHOMETpPE, KOju Cy My CTaB/b€HH Ha pAClONOXKeHe, Te
1a fo6uje MOMPaBKy jefHOra Off HUX 33 Ma KOju MOMEHT T, KopucTehu ce XOpoBUMA
CBMX OCTaJuX. '

126. Ilocmarpama HeGeCHHX mojaBa.

Y HeGecHe mojaBe, KOje Ce Ca CBHX MeCTa Ha 3eMJbM MOry jeHOBPEMEHO
NOCMaTpaTH, yJase: MecedyeBa INOMpayeia, NOMpayerma JynmaTepoBMX mpaTuiaua M
3Be3fle najanule.

Yeibe, HEMOTIyHe OLITPUHE IPaHWLA CeHKe, y Kojy ToHe Mecel 3a Bpeme
cBOjera MOTMYHOr MOMpauera, MoYeTaK Ce ¥ CBpLIETaK TOra NMOMpaie€ra BPJO PETKO
MOYKe OfipeluTH Ta4Huje Of jeAHe MuHyTe BpemeHa. OBaKBo rpyGo CPEACTBO 3a CpaBia-~
pama JIOKAJTHUX BpeMeHa JaBHo je Beh of6a4eHo, Kao HeNmoTHmyHO 3a OApehuBame:
pasiuKa JIy)XUHa Ha 3EMIbH.

Ca BehoM ce Ta4yHOCTHM MOCMaTpa y/asaK y CEHKY jynuTEpOBY M HU3Ja3K U3
e MpaTHIala HeroBux; aiM CE HU MOMEHTH THX N0jaBa HE MOTY OLeHwuBaTH ca Behom
tauHocT# of 10 ceKyHaja, LUTO 3aBUCH Of onTu4Ke Mohu ¥ KakBohe aypOuHa nomohy
Kojera Ce OHe mocmarpajy, kao u of Behe wiu Mawe OiM3UHE NPHUBUAHOT MECTA.
npaTHOLa japKOME JUCKY JynuTepa, W, Of pasHux fpyrux oxoixoctu. Hu To cpepcTso
npema TOMe, HHje JOBO/bHO TAa4HO 32 CPaBH:MBAIE JIOKAJIHUX BpEMeHa.
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[lojaBa 3Be3pa maganauua Ha BpJIO KpaTKO BpeMe, 0GMYHO Maibe Off jefiHe CEKYHJE,
MO)KE Ce NpH MOBO/bHUM norop6ama fa rnocmaTpa jeJHOBPEMEHO HA [OCTa 3HATHOj
MPOCTOPMjH; CTOra Ce pasjiuKa JIOKAaJHUX BpPEeMEHa MOYKe OJPeflUTH [OCTa NOBOJHHO
M3 MnocnaTpama HeKOJMKO 3Be3[a Najaluia ca fBejy Tayaka, YAa/beHHX jefHa O
Apyre 4Yaxk 4 NpPEKO CTO KujaoMeTapa. A, Ma fa cy OuiaM Ciay4aju NpUMeHe OBaKBHX
nocmaTpama 3a ofpehuBame Ny)KMHe, MIIAK Ce€ Ta METOJa HE MO)Ke CMaTpaTH 3a TaKo
3rofiHy M CHUTypHYy, Aa Ou Ce MOrJia NpUMEHHUBATH CHUCTEMATCKH.

127. Bemrauku CBeT/IOCHH CHTHAJIH.

Y3ajamHa nocmaTpama BEIUTAYKUX CHUrHajza ca fBejy He CYyBHUILE YJa/beHHUX
Tauaka, 0 Kojuma je 6mno peun y uia. 49., omoryhasajy, ja ce TayHO M Kaj Tof
ycTpe6a CpaBmyjy XPOHOMETPH, KOjd C€ Hajase Ha TMM Taykama. Ta4HOCT mwuXoBa
3aBUCU OJI CPasMepHO Majie BennvuHe cayyajuux rpemwaxa AT y gaBawy Tux curhaia,
Tj. y TMOKpUBAaWky M OTKPHUBAIbY JlaMNe WX XeJIMOTPONCKOr Orjefjana, Ha jefHOj Ta4lu
n of rpemke AT y nmocmarpamwy nojaB/buBarba M HecTajatba CBETIOCHE TauKe ca
npyre Tauxe. VI 3aucrta, mu cmo Beh Tamo Bujeny, fa cpeAmwa rpewka y oapehubamy
pasmuxe T — T nokasarma XpOHOMETapa M3 jeHOra MOCMAaTPAHOT CHrHANa HE Ipe-
Basunasu —+ 0°15; y cpepweM mak M3BOAY M3 HU3a BHIUE CHrHama, aTHX C jefHE W
[pyre cTpaHe, OHa HUKaj He u31a3u Beha of OHe Cpefre ClyyajHe IpellKe, C KOjoM
ce onpebyjy u came nonpaBke u M u’ XpoHOMeTpa.

Tpe6a camo yBeK MMaTH Yy BHIy, Aa Cy NOCMaTpama CBETJIOCHUX CHUTHaja
CKOQMNYaHa Ca 3HAaTHHM CTAJHUM Tpellikama, Koje KOj HeKux Jjuna pocexy ao 0°20 ma
¥ BUIlIE; UCTO Ce TaKO M y pajy ca €KpaHOM NpH flaBaimby CHMTHaja MOjaBibyjy KOJ
pasHuX JMUa HUXOBE JIMYHE TpellKe, Ma Aa peaaTUBHO M MHOro mamwe (wi. 49.).
Axo Te cTaiHe NMYHE TpELIKe y MOCMaTpalbMMa CMrHaja 3a nocmarpaya A Ha Tayuu
M o3nauumo ca a, a 3a mocmatpaya B Ha Tauum M’ ca b; nuyne nak rpemike HuUXoBe
y maBatky curHana — ca o u B, onga he pasmuka, T"—T kojy onm pobujajy, y
NOKa3uBaMMa XpOHOMeTpa, usaku morpewna 3a senuwundy (+-b— «), kap A naje
curHajse a B ux nmocmarpa, u, Ha Benmuuny (— « - B), kapa ux B maje a A nocmarpa.

Tpu y3ajamMuoj naxk pasmeHu curiaia noxasake ce y cpemwem ussony pasnuxa (I —T,)

a nNpeMa TOMEe M y Tpa)keHoj Ay)xuHu [, rpeluxa
_b—a | p—a
pl=t50 b

~ Auu, xap nocmarpauu A u B npomeHe u CBoja MeCTa pajiu MCK/bydYera HUXOBUX
apyHax pasmuka (A -— B) y oppebusawy Bpemena (4. 125.), onfa he pasmuke (b — a)
u (B — «) yruuati Ha gyxuHy [ Beh y cynpoTHOM cMuCIy Te fie Ce y CpefmheM HheHOM
U3BOJY MCKIbYYHUTH.

[Mpumep. — 1878. r. onpehuBana je nyxuHa [1aBnoscke MeTeoposoLIKe oncep-
Batopuje mpema IlynxoBckojl); 3a To ymorpe6ibenu xponomerpu X (y [lynxoBy) u
Y (y MaBnoBcKy), uManu Cy OJHOCHO 3BE3JAHOT BpeMeHa JHEBHe XOf0Be w,— — 217 W
0y = 6%3. MyhycoOHO HUXOBO CpaBibMBAlbe BPUIMIO Ce HOhy u3 nocMarpara
BEIUTA4YKMX CBETJOCHHX curHana. OBje Cy MOKa3aHu pe3yATaTH NOCMaTpama Lesor

"*)"jahresbericht der Nicolai-Hauptéternwarte. 1880. :
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Hu3a of 16 curnana. Tu cy curmanm patu 20. aerycra ua IlynkoBa no TpuHaecT-
YAapHOM XpPOHOMETPY A, KOjU je HMao mnpeMa 3BE3JaHOM BpPEMEHY [HEBHH XOf
w, = - 4788, TlocmaTpanu cy mak 6umu u3 IlaBnoscka no xponomerpy Y. [lo6uBene
oTyn pasiuke Y — A cCBefieHe Cy Ha Cpeftbd MOMEHT TOra Hu3a A, = 9"34™30° ca
XofoM v, — o, — +-472°5. [lo ofcTymawy v TUX MNOjefUHMX pas3NUKa Off CPENHe
UXOBe BpegHOCTH Y, — A, (82 mojaBy M HecTajame CBETJIOCTH NOCE6HO) M3BEJeHa
je cpeama caydajHa rpellKa e jejHOra nocMarpama.

Jlaro u3 IlyaxoBa Csepeno  ITocmarp. Y—A

mo A Ha A, "mo Y nojaB/b.  HECTaj. Y v
9,32m 0+ 0¥9=0%00 -} 041 19%23m30s9 9Q45]m31s32 -+ 0514 0.020
I8+ 3 =138 -+ .37 505 . 3149 + .19 036
36+ 9 =415 —+ 3l 24 11.0 .16 — .02 .000
33 04+ 4 =18 4 .25 329 .30 .00 .000
184+ 2 =092 -+ .20 498 .08 — .10 010
36+ 5 =231 -+ .14 25 96 43 4+ 13 017
54 +11 =508 -} .09 303 31 -+ .13 .017
34184+ 0 =000 -+ .03 49.1 A3 — 17 029
36+ 1 =046 — .02 26 75 .02 — .16 026
54 + 6 =271 — 07 28.1 26 — .04 .002
351841 =046 — .13 498 21 -+ .03 .001
36+ 4 =18 — .19 27 92 16 — .14 020
54 + 7 =323 — 24 28.6 A3 — .05 003
36 18+ 2 =092 — .30 50.5 28 — 02 .000
36+ 0 =000 — 35 28 7.5 20 + 02  .000
54 + 5 =231 — A4l 28.1 38 -+ .08 .006
A, — 9"34m30s Cpeawu: 951 31.18  31.30 Zv?=0.187

0.187 ;
‘/ o8 — 4 o1, Y, — Ay =} 95173124 ca cp. rpew. - 0%029

Henocpepna nax cpasmemwa xporomerpa A u X y IlyaxoBy pana cy:

A X CBefl. Ha A, X—A
gh25m (s 198]17m15380 -+ 1366 — 9h52m | 7546
949 30 1941 50.10 —2.62 17.48
3a A, =934 30 Xo — A, =-4952 1747

[Ipema Tome
y 19"26"47¢ no X pasmuka je Y, — X, = —46°23 ca cp. rpew. —+ 0°029.

W3 ppyrora Hmsa cursasa, AaTtux ogMax 3aTUM IO TPUHAECTYJaDHOM XPOHO-
metpy u3 IlaBnoBcka a nocmatpawmux u3 IlynikoBa mo X, Ha ciuuan je Ha4yuH
HROOUEEHO:

y 19"36™45¢ no X pasmmka je Y, — X, = — 46°17 ca cp. rpew. —- 0°026,
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Tako Ja je y épembem M3alllJIo:
y 19"31"46° no X pa3muka je Y — X —=——46220 ca cp. rpem. - 0%020.

[TonpaBke maxk xpoHoMerapa X u Y, koje cy 6use oppehene 20. aBrycra y Ilyaxosy
u y [laBn1OBCKYy M npeBefieHe ca XOfOBUMa ®, ¥ ®, Ha MCTH MOMEHT CpaBHHBama

19*31™46° no X, 6unm cy

u, — — 0™9°34 a u, = 4 1"14:77,
npema Tome AykuHa [ [laBnoBcka (jomr Heocno6oheHa of JMYHMX Ipelaka NMOCMa-
Tpa4ya) udnasu mo topmyau (1.) omaxma:

= (Y — X) 4 (1, — u) = — 46:20 - 1"24811 — - 37°01.

128. JlaBame curmasa Tenerpadom.

CpaewuBame nokazama XpOHOMeTapa NMOCTAaB/bEHMX Ha JABEMa MaKap U BpJIO
yAa/be€HUM TayKama jefiHa Off pyre Bpluu ce ca Hajsehom TauHocTH nomohy Tenerpada,
npy 4emy faTH CUTHAIM MOTy OMTH WMIM 3BYYHM WM NAK XpOHOZpagckn.

Y un. 50. 6uno je Beh o6jauimeHo, kako Tpeba faBaTH 3By4He 3urHane Mopa3e-
OBUM KJbydeMm MO ypnapuma (OTKylajuma) TPMHAeCTYJapHOT XPOHOMETpa ca jefHe
CTaHuue, M, Kako TpeOa nocmaTpaTH mokJauara (KOMHUMAEHUM{e) ofroBapajyhux um
yaapa peJsie-a Ha [pyroj CTaHuuu ca ygapuma (OTKylajuMa) OOGMYHOra XpOHOMETpa,
Koju ce Ty Hajnasd. OBa [OBOJbHO TayHa a y MCTO BpEME M HajIpocTHja MeToAa
npuMewyje ce Hajsuiie y Pycuju, npu 4emy ce mOmumyHO cpasruBarwe XpOHOMETpa
Bejy CTaHMLa BPIIM OBAKO:

CnoyeTka mocmaTpay ca jepHe cTanuue faje 13 go 14 curnana jegad 3a ipyrum
y mapHe yjape TPHHAaeCTYAapHOT XpPOHOMETpa, a MocMaTpad Ha Apyroj CTAHULM 3ana)ka
moKJlauare jeqHora -off TMX yAapa Ca KakBUM YlapOM CBojera OOMYHOI XPOHOMETpa;
nocine 12 uam 18 cexkyHaja faje ce Ha MCTM Ha4duH Apyru Hu3 of 13 go 14 curhana,
3aTtum Tpehu m Tako pame, — cBera 8 unauM 9 Hu3oBa, 3a wTa je norpe6HO off 3 KO
4 muHyte BpemeHa. [locne Tora, o6paTHO, mocmMaTpay ca ipyre CTaHULUE [aje Mo CBOME
TPUHAECTYIAPHOM XPOHOMETpY JBE TaKBe UcTe rpyne of no 8 wiu 9 HU30Ba CurHazia
y CBakoj, a mocMmaTpay Ha MpPBOj CTaHMUM NOCMaTpa NOKJanawa N0 CBOME OOMYHOME
XpOHOMETPY; Haj3aj ce CBe 3aBpluaBa YETBPTOM IPYNOM CHUrHaJa, KOjU Ce [ajy NoHOBa
ca npBe crauuue. VI3 36 nowsianamwa, NOCMaTpaHUX Ha Taj Ha4YMH Y TOKY O] HENyHe
4YeTBPTH Yaca, pe3yaTaT ce CpaBlbewma XpOHOMeTpa pAobuja ca CpeAmOM Cly4ajHOM

rpemwikom (un. 50.) oxo ;%:i—O*?OO&

[naBHu y3pouu HemoTNnyHe TAa4HOCTH OBaKBUX CpaBibMBamba JIEXKH Yy OBOME:
1.) Kop, cBaKoOr JMua, KOje flaje curHaje, NOCTOjU CKJIOHOCT, WM fia ux jaje Mopae-oBuM
K/by4e€M HELITO paHnje Off MOMEHATa CTBapHHUX y/apala TPUHAeCTYAapHOr XpOHOMETpa,
WIM NaK fa 3aJiolbaBa YHEKOJUKO NMpM TOMe, Npu 4demy he /JuyHa rpemka Herosa
3aBMCUTH JEIMMUYHO M Of KaKBoke camora Kibyya; 2.) CJAMYHO TOME, NOCTOje JIMYHE
Tpellike y 3anakawy MOK/Janama pejie-OBMX yjapa ca yjapuma XpOHOMETpa, Koje 3a-

BUCE Off CHJMHE W OLUTPHHE yjapa Tora peie-a; 3.) MOCToju Beke uaM Mamwe 3ajol-
30
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haBale pajiie pese-oBe, jep Ce CUiIa eJeKTpoMarHera, — Koja caBnahyje pasue
OTIOpe KpeTawy KOTBE pejieOBe, — MNPHUKYMJba TeK NOCTENEHO Y 3aBUCHOCTH Of Ay-

>KUHe TelerpadiCcKe JMHMje, Off cuje Oarepuje, Koja AejCTBYjeé Ha TOj JMHHUjH U [p.
Anu ce cBe Te Cpa3MepHO Majie M CTajlHE HETAYHOCTM CKOPO CacCBUM MCK/bY4yjy Y
M3BOJly Tpa)kKeHe AY)KUHE Mocje Tora, Kaj nocmaTeayd NMPOMEHE CBOja MeCTa paju
apyror meHor oppehuBama U CBaKu Npu TOM y3me co6oM Kako Kbyd Mop3e-0B,
KOjUM je faBao CHMTHaje, TaKO M peJle, KOjuM Ce CJIYXKHMO.

Y Hexonuko 6Gp)ke M HEWITO Ce TayHMje BpLUM CpaBHMBalk€ BpeMEHa [Bejy
CTaHMLA [JaBaleM XPOHO2paghckmx CUTHana Tejerpad)CKMM MyTeM, ako ce Ha obema
CTaHWI[aMa Hajla3e YaCOBHMUM Ca mpexujaumma w xpoHozpagm (un. 46.), koju ce
cpeacTBOM nomohHMX pesie-a MOTY Be3aTu 3a omuTty Tejerpadcky sumnujy.’) Tana,
aKo Cce fiafie KJbyueM WIM NaK XpoHorpad)ckuMm KoHTakTom (wi. 46.) npBo ca jegue
CTaHUIEe a 3aTUM Ca ]pyre, HU3 CMrHajJa y Ma KaKBUM NPOU3BOJbHUM MOMEHTHUMA,
ouna ke ce Tu curHanm mcnucatH (perucTpupaTH) jeAHOBPEMEHO Ha XpOHOrpaguma
ofejy CTaHMLa, YMOPEAHO Ca CEKYHJAHMM 3HAaLKUMa 4aCOBHHKa, Te he ce TpaweHa pas-
quka T" — T y nokasawuma yacoBHMKa 00ejy cTaHuua fo6uTu HemocpepHo. Ha Taj ce
MCTH HA4YMH JIaKO CpaBiyje Ca YaCOBHMKOM Ha CTaHULM M OHaj XPOHOMeTap, Koju
CIy)ku 3a ofpehuBame BpeMeHa.

Ma kakBW. CUTHaIM fla Ce fajy TejerpapCKuM nyTeM, — 3BYy4YHH HJIM XPOHO-
rpajpckd, — wu3mehy MomeHTa faBama CHrHaia ca jegHe crtanuue M u momenta T
werosa mnpujema Ha fapyroj M yeek npohe u3Becan BuuIe WAM Mame OCETaH HH-
TepBan BpemeHa 31, Koju ce OOMYHO 30Be Op3MHOM WIOKA, Ma [a OH 3aBUCH He
camo of Op3uHe pacnpocTHpama TOKa MO JUHWjU, Beh W of Hanmpej peuyeHOr 3afol-
WaBakha paflme pene-ope. Ilpema TOMe, NpPM MOAjENHAKO] OCET/LUBOCTH peNe-a Ha
ofemMa CTaHMLaMa, TPa)KEHa pas3/iuKa nokasawa 4acoBHuka T" — T Tpe6a pa uanasu
3a Beauuudy 3T Beha op ucTuHuTe y cayuajy, Kap ce curHaam pajy ud3 M a nocma-
Tajy Ha M, a y Toqmko MCTO Mamu Of MCTHHHTE Yy Cly4ajy, Kajg ce oHu aajy us M
a mocmatpajy Ha M; y cpenwem nak usBopy T" —T Ta he ce Gpsuna Toka 3T uc-
K/byuuTH, na ke ce u cama ofpeauty M3 mnoaypasnuxe pBajy oppehusama T — T,
npu uyemy 3a auHujy op 1000 kM cHa u3nasu oxo 0305.

[Tpumep. — Ilpu oppehuBamwy ayxune [ Bapmascke OncepBaTopuje npema

[TynroBckoj 1875. ropune®) 3a cpaBmee JIOKAJHUX BpeMEHa TeJerpajiCKuM MyTEM -

CIy)Kuja Cy Camo Be3uBama JMHMCKOra TOKa Y MOMEHTHMa CBaKora 4eTBPTOr yjapua
TPUHAECTYAAPHOT XPOHOMETPA, KOjU Cy Ce MCNMMCHBA/IM jelHOBpEMEHO Ha o6Gema CTa-
HML[aMa YNOPEAHO ca CeKyHAHuM 3Hauuma 4vacoBouxa P (y Ilynkosy) u W (y Bap-
wasu). EBo pesyntaTa M3 [Ba HH3a TaKBUX CpaBH-MBamba, fo6uBenux 20. cenTembpa:

) Bpno HecraiHu NMBEHjCKH TOK fienyje yBeK mnpBO Ha peae u OHO Beh Besyje Tok one cnabe Gare-
puie xoja ynpas/ba MIIOM XpoHorpaga, xoja ucnucyje (perucTpupa) curHaie AoGMBeHe ca ppyre cramuue. 3a
BPJIO TayHa naxk ofpebuBama pAyKWHA BeoMa je BaKHO, fa M KPO3 TO pelie NPO/JaBH TOK jElHE ¥ MCTE CHIE;
papu Tora ce M JIMHMjCKOME TOKY fajy ABa myTa, of KOjHX jefaH 3aw/bydyje 'y ce6u To pene ca 6yconom, Koja
MEpH CHly TOKA, a APYTM — pEOCTAaT, KOjUM CE peryiMme M u3jefiHauyje cuia TOKa, KOja Aenyje Ha perne.

*) H. Ouureps. ,Onpexbnenie pasnocrn ponrors Bapmasst u Ilynxosa“. 3amucku Boenno-Tomo-
rpag. Orgbaa I'n. [lra6a 1879.
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Curnann us Ilyaxosa Curnanu us Bapmase

P W P—W v P A\ P—W v
2274371585 22%5m54500  37Tm21585 -3 2204676594  22'8m45:01 3721593 -2
17.67 55.87 80 —2 8.79 46.89 90 —1
1953 57.70 83 41 10.66 4878 88 —3
21.40 59.58 82 0 1250 50.57 93 +2
23.23 61.42 81 —1 1436 52.43 93 L2
25.00 3.25 84 }-2 16.19 54.28 9l o0
26.93 5.12 81 —1 18.02 56.09 93 +2
28.79 6.99 80 —2 19.87 57.96 9l 0
30.66 8.87 79 —3 2173 59.82 9l 0
32,50 10.67 83.4-1 2359 61.69 90 —1
34.36 12.54 82 0 25.44 63.53 91 0
36.20 14.38 8 0 27.29 65.39 90 —1
38.05 16.21 84 2 20.13 67.23 90 —1
39.91 18.10 81 —1 3095 69.06 - 89 —2
4175 19.89 86 +4 3281 7093 88 —3
4359 21.75 84 12 — = —

Cpepwe P — W =37 21.823 Cpeamwe P —- W =237 21.907

0.0059 -+ 0.0042 S
65—z = T 0°019.

Bpsuna Toka 3T = 4[37"21:907 — 37721:823] = 0:042

Cpenma rpeixa jegHora cpaBmberba e_—:‘/

Bpeme je onpebusao, ucre eyepw, Lluurep y IlyaxoBy a Casuuxu y Bap-
Wwaeu na je HahkeHo, ga cy monpaBke yacoBHuka P u W, cBefeHe Ha cpefmbu MOMEHT
cpaBwuBawa P, = 22"45™0, Gune opakse:

u, = — 051765, u, — — 0™41%411, u, —u,=-+ 0™10:354;
a MOIUTO je y CpefrweM Ouio P— W= —37 21.865,
TO je l+r—=—37 11511,

rie r o3Ha4YaBa Pa3/MKy JIMYHMX rpemaka nocmaTtpayd. Ha oBaj je HauuH, npu ucTom
MOJIOXKAjy MOCMaTpa4a, y CpefleM M3 4YeTHpH Be4yepH I0CMaTparma [0GMBEHO OWJIO0

|+ r = — 37"11:525.

Kapa cy mak mocmaTpaum 3aTUM NpOMEHMIM CBOja MECTa, OHAA j€ M3 JBe Be-
yepu MocMaTpama JOGUBEHO
| —r = — 37"11:095;

Te je orya pobueeHo [— — 37115310 u r— — 0215,
Cpenwe rpemke Tux usBoja | W r (IO HHUXOBOj CArJACHOCTH 3a MOjEMHE flaHe)

usawe cy 6une g — e, — - 0:020. '
30%
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Kao npumep BHMCOKE TayHOCTH, KakBa ce Moxe pocTuhu npu oppehusamy
Ny)KUHa, HaBewhemMo pe3yiTare [Bajy MOTNYHO HE3aBUCHUX jeHO O Apyrora ofpe-
bewa pasnmure | pyxuna [lynkoBa u [lorcpama 1901. r. [lpu Tome cy ce pBa myn-
KOBCKAa M JiBa MOTCAAMCKa aCTPOHOMa CayXH, 3a ofpehuBame BpeMeHa, NPEHOCHUM
Naca)KHUM MHCTPYMEHTHMa BesluKe onTHuke mohu (Huamerap objekTuBa fyp6una 80™"
a yeenuyame W —115) ca ayToperucTpupHum oOKyJapHum MuKpomeTpuma.'') Ilpsu
cy mocmaTpaud u3 18 Beyepu (ca MPOMEHOM CBOjuX MecTa) ROOMIM

[ = 1"9™2%504 ca cp. rpewxom - 02005,

a pyru

1—192493 , , , - 0.005

Y nocnenwe BpeMme, ca pasBuheMm u ycaBpiuaBatbeM papuoTesnerpaduje, mocma-
TpauM Cy modyenu ynorpe6ibaBaTu Ge3ykuynu Teserpad 3a oppehuBame pasnuxa ny-
’KMHA MeCTa, Ha KOjuMa Cy MHCTaqupaHe pajuo Teserpadcke canuue. Y Pycuju je,
HampuMep, Ha Taj HauuH Ouna ofpeheHa pyxuna kyne ceetube bBorwepa (y ban-
TaykoM Mopy npema Mapuexamny?). Ma ga ce amapatu Ge3dxkuuHe Teserpaduje u
GMTHO pasyuKyjy op o6uuHMX (Koje cMo omucand y 4i. 50.), unak no Cnombmemy
00/MKY CHCTeMa KaKoO [laBawba, TAaKO U NpUjeMa Hu3a CHUrHala, paju CpaBHMBaHKA
XpOHOMEeTapa [iBejy CTaHuua, OCTaje W y TOM C/lyvajy MCTa, CTOra IUTO C€ pajuo-
TeNerpapCKu CHUrHaa¥ MOTY Aa NPHUMajy WM HemOCPefHo, Kao 3BYYHW, MNM NaK, —
IWTO je MHOro 6o/be, — PErMCTPUPHUM TMyTeM Ha XpoHorpaduma o6ejy cTaHuua.

129. OpgpebuBame nyxmHa Mecra mpeBO30M XpPOHOMeETapa.

_ [pegnocraBumo, fa je Ha Tayuu M oppehena u3 mocmaTpama mompaBKa Xpo-
HOMETPa U y MOMEHTy HeroBa nokasawa T ¥ [a je 3aTUM Taj UCTH XPOHOMETap
npesesen Ha fpyry Tauky MW, rae my je monpasxa y momenty T’ u3 mocmaTtpama u3aiuia
pasHa 1. Kag o3Haummo ca o’ [HEBHM XOJf TOora XPOHOMETPa 3a BpPEME HEroBa
TpaHcnopTa a ca t uHTepBan BpemeHa T’— T, usapaken y manuma, onpa hemo no6utu
3a jeman m uctu MomeHT T’ oBakBa nokajiHa BpeMeHa, — pavyHaTa Ha M u W:

T4 (u+ ') u T+ o
te ke ce crora aykuna [ Tauke M’ y opnocy npema M u3pasutu oBako
l=v—u—0o~ . . . . . . . . . . @2)

‘Ona ke cappkaTtu y cebu, ocum rpemaka Au u AU, y ogpehuBamwy nonpasaka u

M 1, jowr m rpeiiky Aw't O HeTayHOra MO3HaBaka Xofa «’ U O HEeM3GEeKHUX

IErOBUX KoJieOama.

[Ipy npeBo3y xpoHomeTpa xoj wero o’ Tpeb6a ofpehuBaTH cacBUM Ccamo-
CTa/lBO, U HUKAKO ra He MeLIaTH Ca OHUM HOPMAJHUM HEFOBUM XONOM ®, KOjU MMa
Taj XpOHOMETap CTojehu MMUPHO Ha jeAHOM M ucToM MecTy. Pagu Tora je Haj6osbe
BpaTuTu ce wro je MoryhHo mpe ca M’ Ha M na nonoBa Tamo Hahu M3 mocmarpara
TMONpPaBKy XpOHOMeTpa.

) Th. Wittram und F. Renz. — ,Telegraphische Lingenbestimmung zwischen Pulkovo und Pot-
sdam“, 1902. : '

) Kannrans MartyceBuus — ,Onpepkienie passoctu gonrors Mapuexamus u Masika Borumepn.
3anuckn no I'mpporpadmin I'n. Tapporp. Ynpasnennis. 1912,

s e et
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[IpernocraBumo, Aa je Ha Tayuu W', nocne maBecHor BpemeHa, y momenty T’
6una no ppyru myT ofpehena nompaeka u’;, a mo moBpaTky Ha M po6uBena monpaBka
u, y momenty T,. Kan ce u3 uenoxynne npomeHe nonpaske (u, — u), Koja je mpo-
u3auna 3a cse Bpeme (T, —T), omyame oHa mweHa mpomeHa (u'; — u’), Koja ce je

‘nokasana 3a Bpeme ctajama (T, —T'), onpa hemo po6utm 3a cpepwu XOJ XPOHO-

MeTpa Ha NyTy OBY BEJIUYUHY

) — oy —w) (@ — ) — (g — )
CEM=D(M=T) " A e )

rae ©, o3HauaBa Tpajame myta 3a noparak (T, —T’,); 36or Tora he ce Tpawena
AY>KMHA K3Pa3UTH OBAKO

=@ — ) — [ — u) — (& — )] = (u —“)’;ii':l*”i" . (4)

Ha cnuyan 6u HaumH Tpe6Gano, mpu u3BoAy ' MCK/bYYMBAaTH M CBa OCTajla
ay)ka OaB/bea Ha CTaHMUaMa, ako OW TakBuX 6Guio rperop Ha myty og M ka M/
u o6patHo.

Axo ce He Moxxe O6p3o Bpatutu ca M’ na mouerny Tauxy M, oHpa ce TpeGa
crapatd, fa ce fmohke o Kakse apyre Tauke M”, uumja je myxmna [, npema M Beh
no6po Mmo3HaTa, mMa Ha TOj Ta4ly OAPEJUTH MOMpPAaBKy XpPOHOMETpa u, y MomeHTy T,.
Onpa ke ce o’ u [ pobutu u3 TawkBux McTHX u3pasa (3.) u (4.), camo c TOM pas-
quxoMm, wto ke ce y wuma y mecto u, crtaButd (u; —[). Ca mHOro Mawom nak

- curypHowhy he ce po6uTu Tpakena Ayxuua [, axo ce y dopmyny (2.) mopa pa

yBeie OHAj XOJ XpOHOMETpa Ha NyTy, KOj! je KOHCTAaTOBaH NPH- PYrOM TPAHCIOPTY,
HenocpeaHo npe npena3a ca M va M’ mau HenmocpepHo 3a HUM.

3a BpeMe Jy)KUX XPOHOMETApCKHUX EKCHefuuuja, Npeay3eTHx paju oppehuBama
Iy’)KHHA MHOTHMX Tayaka, MOHEKaj Ce jaCHO OTKpuBajy mnocTeneHa yb6p3awma WIM NaK
ycrnopaBata y XOly XpOHOMETpa, O 4yemy je 6uno peud y 4i. 44.; crora oBo Tpe6a
y3uMaTd y 003Up OHaKO, KaKO je TaMO peyeHo.

130. Tawmocr oxpebmBama nyxxwHa.

Axo ce npu u3Bopy ayxuuHe | mo dopmymm (2.) xon ' y3uma Kao MO3HAT Ha
OCHOBY paHujux ofpehuBara nonpaBaka XpOHOMETpa, OHAA Taj u3BOJ Tpeba fa Mop-
nexxu (41 un. 40. u 41.) cpeawoj rpewny

e.,::s'/t—..........(2.)E

k
g=5=% . . . .. .. ... Q)

WIM NdK Ja MMa TEeXHUHY

IJie € 03Ha4aBa Cpefithe Cy4ajHO Koe6ame JHeBHOra X0/ia, a g ::% O3Ha4yaBa TEIKUHY,
Kojom je opmpehena peJlaTHBHA KaKBOka XPOHOMETpA.

Axo nu ce o oppehyje oGpatnum npenasom ca M’ na M, onpa he ce unrep-
MoNMpaHa TONpaBKa XPOHOMETpPa 3a Bpeme mocmarpawma 1’ Ha Tauum M/, ma mpema
ToMe ¥ camu u3Bop [ mobutu (un. 41.) ca TeKUHOM
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s,_l/~—e am, ... 000 (4)

WIN Ca CpEAHOM I'pPELIKOM

rje (T) 03HayaBa CKpakeHO BeIMYHHY -I—‘f

Ycmen Tora, IITO je BPEJHOCT 8a € YaK M KOJ GOJ/bHX XPOHOMETapa AOCTa
Bequka (oxko -+ 0°2), To je mpu ofipehuBamy Ay)KMHA HEONXOAHO NOTPeGHO YMOTpe-
6utu He jemaH Beh Bume XxpoHomerapa. OHJa ce mo Xofy CBakora oOff WHUX ROOUBAjy
3a TpakeHy AyxuHy [ pasmmumte Bpeguoctu I, I, I”,.... ca Texxusama g’y g"y 9"- .-,

Cpa3MepHMM Ca Te)XMHama TMX XpoHoMeTapa g¢’, ¢”, g’”, ..., HajBepoBaTHHjU MNaK
uasop | 6uhe
|— lgit gt gt g Uyl . ()
9'1+9 119" g+9+g+.... '
ca TEeXUHOM o
gl:g,l+g,’l“|—gll/l+ . a— 9 +g _}}g + . . . . (5')9

WM Ca CpeanbOM rpelIKOM

e,:l/s———l—........l...(&)e

Hajraunnje xpoHomeTapcke excrmenuuuje Gune Cy u3BpLUEHe OHAA, Kaja jouI
Huje 6uno Tenerpada. Tako je, Hanmpumep, y jeto 1843. rog. Guno usBpiueHo 16
noMopckux npeso3a 68 xpoHomerapa op [lerporpaga mo AnToHe M o6paTHO, pagu
onpehuBame pyxune [lynkoBcke OncepBaTopuje nmpema ocTaaum eBponckuM. M3 Tako
BesquKor 6poja ofpehuBama ycneno ce, ga ce uaBoj payxkuHe Ilyiakosa om Anrone
nobuje ca cpeawom rpewkom — 0°06. Ha cnmyan cy naumn 1845. r. Gune oupehene,
ca cp. rpemkama —+ 0°09, ny>kune Mockee u BapuiaBe op [lynkoBa, u3 ocam npeBosa
40 xpoHomeTapa y ¢qyproHy Ha denepuma.

[Ipumep. — 3a Bpeme xpoHomeTapcke excnepuuuje CmucnoBatl), Koju je .

1859. r. onpehuBao wwmpuHe ¥ Ay>kuHe pasHux Tayaka y [lerporpapckoj u Hosropoj-
ckoj I'y6epruju, Hakene cy 6une M3 mocmatpamwa y Hym(oay (T.), Hosoj Jlano3u (J1.)
u Boposuuuma (B.) none osnavene mompaBke u, u', u”, u”; m u, 3a 4 XpoHOMeTpa:

A, B, CuD:

Jyna T (nHes.) A B C D
I. 5 1540m= 5653 u — 1™ 1582 - 0m26513 - 1™ 0504 — 2m28:03
J. 13 1750 =13.743 u’ + 6 5632 4 8 4122 + 9 1769 - 5 37.26
B

I

~
~

.20 1718 =20721 u”= 13 1228 15 1450 -+15 5298 12 1.88
By 25 17 5 =25712 u’;= 13 282 15 1984 -+16 092 12 211
M. 31 18 6 =31.754 u; = — 11902 -+ 1 993 -1 5136 — 2 2529

Texune TUX XpoHOMeTapa, Koje Cy Ce HEIUTO Pa3/NMKOBAJE Of OHMX Yy MPUMEpY Y.
43., 6une cy: 9,=0.5, g,=1.0, g.=15 u g,= 2.5, npu yemy je y3ero, Aa je
TeXHWHA paBHa 1 oArosapana cpefwoj rpeliny AHeBHora xopa & == 0°30.

(*TL. CMmelcnoB b — ,Penconoss Kpyrs u XpoHoMeTph“. 1863
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Camo cy y Boposuuuma xpoHomeTpn cra]afm 5 nana Ha MeCTy  3a TO Bpeme
HUXOBH XOOBM OMJIM Cy OBaKBH:

w, = — 19896, o, =4 12070, o, =4 13591, w,= - 03046

uHayve, of 5. 1o 31. jyna Gunu Cy Ha mMyTy M Taja Cy HHUXOBM XO[OBH, CPadyyHaTH
no ¢opmyau (3.) M3awIM OBaKBH:

oy =— 0367, o',=- 1822, o', =+ 2055, o= -} 0:593,

Kao ILITO Ce,BMAM, 3HATHO BehW Of OHUX ®, Kajia Cy XPOHOMETPH CTaja/li Ha MecCTY,
Kay ce cap cpauynajy pyxune Hoee Jlajore u Boposuua op Ilynxosa no xo-
foBUMa: ®', ', ©'. M o', oHAa hemo mo6UTH:

Hosa Jlapora A B . D
= 809 w—u= 4 7m5814 |-8m15%09 -}-8m17565 |- 8m5529
7, =13.02 —o't= -+ 297 — 14.74 — 1662 =~ —480
47 =2111 = -+8 111 0.35 1.03 0.49
(M= 499 y cpeomem mo dopmynu (5.) | — + 87067
5 0530
- =1.10 [ ?
= 1 :_f- Vo = -~ ! 29
Boposuun A B C D
t=1507 u’,—u;= -}14m21584 14m 991 |-14m 9s56 |-14m17540
= 604 o= 229 1101 + 1242 1358
4 =21.11 l= 14 19.62 20.92 2198 20.98
(T)= 431 y cpemwem no gopmyau (5.) [ — —|— 1472112
55 0530
=128 s
9= &=+ ~— V128 — +- 0726

Y oBe u3BeneHe nyxuHae [ Tpe6Ga fma ce yBeuy joll ¥ mompaBKe 3a YTULIA] MpPOMEHa
TEMNEPAaTypPHUX Y TOKY MyTOBakha.

131. Vrunaj HecaspmeHncTBa KOMIEHCaIH@je XpOHOMeTapa.

Y npumepy 4n. 44. mu cmo Beh M3nOXKUMM M pasjacHuIM, Kako Tpeba y3m-
MaTH y 063Mp HECaBpLIEHCTBO KOMIEHCal[je XpPOHOMETapa, KaJa Ce OHU 33 BpPEME
npeBo3a MOABpraBajy 3HATHAM NMpoMeHama Temnepatype f, koja ce ompehyje momohy
jeAHora WiM fiBa TEPMOMETpa, CMEIUTEHMX Y KyTHjama 3ajeffH0 ca XpOHOMEeTpUMA.
OBpe HaM ocTaje caMO HaNOMEHYTH, [a, aKO Cy o M B Koe(UIUjeHTH KOMIeHcauuje
KaKBOra XpOHOMETpa, a ', HEroB JHEBHM XOJi 3a BPEME MyTOBaka NP HEKOj HOp-
ManHoj Temnepatypu f,, oHga ke ce BenuuMHa o't y u3pasy (2.) npeAcTaBUTH Ha
ocHOBY ¢popmyne (16.) un. 44. y o6auKy

o't=00't} E + o,
rae je
=T —T,

T . T
E=alMc(t—1) m o= At(t—1)
T T '
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Cruune ke ce cyme %, u o, fobutn u 8a Bpeme 7, —T, —T, oGparnora
npenasa ca Tauke M’ Ha M, npu uemy ke usahu

o'ty = o'yy, + 2, 4955
36or Tora he ce 3a xop ®’, Ha MyTy AOGHUTH |
o't 40y =o't +7) + E+0) G +0) = (u, —u) — 'y, — u),
, @ —n)—Wy—u) E+o)+Eta), (.Y

ofaxJe ®y,= T T4

TpakeHa NaK AykuHa Haku he ce u3 fiBajy meHHX u3pasa

" =1t —u— (o'yt+ -+ 3g) ca TeKUHOM %
H | =u'y—u,— (4742 +-06,) Ca TeKUuHOM %
y 061uKy _ @ —uwm 4@ty + G to)yr—Exo)u 4y

T+ T+

Jpyru unanosu oux u3pasa (3.) u (4.) u npepcTaB/bajy nonpasKe npehammnx
ussopa (3.) u (4.), Koje cMo 6uau fOGWIM ca MPETNOCTABKOM, Aa Ce TeMmepaTypa
Huje mMewana. U3 un. 44. MM CMO BuJeNH, ]a Ce TU KOPEKLUUOHU ‘4IAaHOBH MOTY jouu
3rofiHMje W TayHuje OfPeAUTH U3 MPOMEHE XOfa HEeKOMIEHCHPAHOT XPOHOMETpa, aKo
je OH 3a BpeMe MpeBO3a CMEIUTEH y MCTOM CaHfyuuhy ca OCTaluM XPOHOMETpHMa.

[NTABA XVIL
OJIPEBMBAGE IYJKMHA TO NMOCMATPAHMMA MECELIA.

132. Ommre mocrymak nph onpebuBamy nyxmua mo Meceny.

Bpsuna, BugHora ca 3emibe, KpeTama MeceyeBa y OfjHOCY npema 3Be3jama

(y cpenmwem 3a g%_—_ 13°10'.6 Ha man umm oxo 0”55 3a 1 cexyHpy cpepmwera Bpe-

MEeHa) 4YMHHM, la ce MoCMaTpameM IOJ0XKaja Tora He6GecHOr Tesla Ha HeGy MOXKEMO
KODUCTUTM pajd CpaBibMBalba JIOKAJHMX BpEMEHA Pa3HUX Tayaka Ha 3eMJbH, CaMmo
aKo ce mpu Tome OyAe ysumana Kako Tpe6a y pavyH mapanakca MeceueBa. Y Tom
cmuciay Mecen je civyaH CATHOj Ka3a/bKM, KOjM M3BpIUM Ha 3Be3faHOM HeGy, Kao
Ka3abKa Ha uuepbraty, moTnyH o6pt y TOKy 27!/, maHa.

[TowTo ce reoueHTpuuke KoopanHaTe MeceyeBe, — cCpa4yyHaTe NO TeOpHju
BberoBa KpeTawa, — fajy y acTpoHOMCKuM Kanenpapuma, Nautical Almanac, Con-
naissance des Temps u up., 32 HEKOJUKO TOJMHA yHampef, TO je AOBOJbHO 4aK Ha
jemHOj Ma KaKBOj Taully OfPefMTH Y M3BECHOM MOMEHTY JIOKaJlHOra BpeMeHa MOJIOaj
MeceyeB (u3MepuUTH HNp. HEroBO pacTojae [0 KaKBe 3BE3J€ Ha HEroBOM NyTy),
ocno6oauTH ra 3aTUM Off yTHL@ja napanaxce M Hajsag Haku y Nautical Almanac-y
ofrorapajyke rpHHBMYKO BpeMe, ma fJa Ce OTyA HemocpegHo pobuje AYKUHA Te
Ta4yke y opHocy npema I'punBudy. OBakaB M3BOJA Ay)KHHE MOXe GUTH BpJIO MOrpellaH,
a Haume 3a 20° =5’ na yak M Bulle, jeJUHO C TOra, IWITO Tabnu4Ha mecta Meceyepa
HIUCY JOBOJLHO TayHa, 360r HECAaBPLIEHCTBA TeOpUje HeroBa KpeTawa. [la 6u ce
3Hajle Te TaGnuyHe rpelike 3a OHAj MpuOIMKHO MOMEHT Kaja je oapehuBana pykuna
MecTa, Te fla ce J0GMBEHM M3BOJ| AY)KHHE OCJI000M Of HHX, — HAjAPOCTHje je u
Haj6osbe o6paTuTi ce mocmatpamwuma Mecena Ha I'punBuukoj OncepBaTopuju, rae ce
TO HeGEeCHO Tejlo MoCMaTpa CTAJHO Y LuUby ofpehuBamba HEroBUX KOOpAMHATA o M 3.

AKo je Ha KakBoMe MeCTy OwWia NocMaTpaHa y JaHOME MOMEHTY S JIOKaJHora
3BeafaHor BpemeHa Heka penuynHa U —=f (¢, 3, @, R), Koja Ha u3BecaH HauuH 3a-
BHCH OJf KooppauHaTa MeceyeBux « W 3, Off HeroBe napanakce = ¥ Off YIJIOBHOT
paguyca R, To ce 3a u3Bop pyxuHe L Te Tauke y opgHocy npema ['puHBHYYy MOKe
yBEK ynoTpeGUTH OBaj OMIITH NOCTYMAaK:

Heka je L, npu6nmkHo no3xarta py)kuHa mecTa a /\L TpakeHa meHa nonpaska
Kap ce nomohy L, nahke cpemwe rpusBuuxo Bpeme T, Koje oproBapa S, a Haume

To:(S—Lo_So)P',
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36000
— e S, 03HauaBa 3BE3[JaHO BPEME Y CPEAtbeM TPUHBUIKOM NOJHEBY & P = sgrog—
=1 -ﬁ je OmHOC cpepera BpeMeHa mpeMa 3BesJaHoM, — OHja hemo HahkM y Ta-

6muuama Nautical Almanac-a 3a Taj momenT T, BpegHOCTH 3a &y, 3, T, 4 R,
a nomohy mux cpauynakemo U, =f (o, 3y, 7, R,). Ilomoky ucTunMTe max nyxuHe
L. po6uno 6u ce

T=8—L—S8)p=T,—prAl

¥ TauHe KooppuHaTe MeceueBe «, 3, = U R, xoje ofroBapajy ToMe rpuHBUYKOME Bpe-
meny T, Tpe6ane 6u na mapy Oaw oHy mocmaTpany Benmuuny U=f (o, 3, =, R).
Anu, ako TpakeHa mompaska AL Huje cyBuuwe Benuka, Te he pasmuke (o — o) ¥
(3 — 3,) 6utu pocta Mane, pasnuke max (x —m,) n (R —Ry) Tomiko cy numTasHe
na ce Mory caceum 3anemaputu. Kajp ce Taja osHave ca Ao u A8 mpomene a u 3
3a jefaH 4ac Cpefmera Bpemena u Kaj ce y passujawy qynxupje U=Ff (3, =, R)
3aJ0BOJHUMO CaMO MPBUM CTENEHMMAa MajuX BequduHa (ax — a,) U (3 — 3)), oHja hemo
no6utH oBe M3pase, y Kojuma je A\L uspawena y menosuma yaca:

a—_—_ao—{—Aa(T—To):ao—[_\a.pAL, K==,
3 =23, A8 (T —T,) =28 — Ad.pAL R =R,,
; : i 9 . af 9
= U L a—a) - 6 —20) = Uy — AL [ Ae -5 29)

| )

Opatne je e
T L A | &
Ffie BEITHH AU:;;(% Aa-}% AB) e 8 2 B P Wa® @

o3HauaBa npomeny U, mpu npomenu .yxuse L, 3a jexan 4ac.

Ta oxonuoct, wrto uapasu (1.) u (1.) Hucy caBpuleHO TauHu, npumopake,
pasyme ce, ia Ce CBa CpadyyHaBaiba IOHOBE Ca HOBOM, Ta4HHjOM JY>XMHOM MeCTa
L,=L,+ AL y Tom cayyajy, ako Gu MpBOM NpPHUIMKOM MONpPABKA AL wucnana
BPJIO BeJIMKa. _

Axo. 61 ce NOLHMje NOKasano, Aa Cy TaGiu4He BPENHOCTH oy, Oy, Ty, R,, 6une

norpeiiHe W fa C Tora MOJJIEXXe MoMNpaBKama da,, 0%, Ox, OR, oHpa Gu mpea-

UM HAYWHOM CpavyHaToj Ay)XuHM L Tpe6ano mopaTé moOmpaBKy
oU, 1 (9 7 i) J
0L:g%=m(;£0%+5§050+ X o, L oR, ) C @)

Ipemka nax 3L HaheHe JykuHe, KOja MpoOM3Na3u OTYA, WITO je M Cama BeJd4nHA U
6una mocmaTpaHa ca u3BecHom rpemkom 38U, poGuke ce u3 u3pasa

3U
BL —_ - _A—lj . . . . . . . . . . (3.)
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JacHo je, ma je 3a oppehuBame Ay)KMHA NOBOJ/bHUjE MOCMATPAaTH TaKBE BeJM-
yuHe U, Koje Ha M3BecaH Ha4yWH 3aBHUCE Off KOOpAMHaTa MeceueBuX, 3a Koje je mpo-
mena AU, — koja ynasu y umenutess u3pasa (1.), (2.) m (3.), — nmocra Benuka.
Ospe cnapajy: 1.) TlocmaTpawa pactojarba Mecena on Apyrux HeGecHMX Tena, Koja
ce Hajase Ha MyTYy HberoBora BJIAaCTUTOr KpeTawa; 2.) ocMaTpawma KyimuHauuja Me-
ceueBUX; 3.) mocMaTpama NMOKpPUBaWma 3Be3ga MeceueMm, a HauMe LEHTPAJHUX NMOKPHU-
Bamba, M, 4.) MoCMaTparba asuUMyTa W 3EHUTHMX pacTojakba Meceua npu OKOJIHOCTUMA,
NOBO/bHUM 3a ofipehuBame AyKuHa. ~

133. MeceueBa pacrojama.

Yamumo pa je U=/ (, 3, =, R), o xome je 6mia0 peuu y npouLIOM HJaHy,
YIJIOBHO 2eoyeHmIpu4ko pactojame d ueHTpa MeceueBa AuCKa Off KakBora HeGecHOr
Tena, Koje ce Hanasu y OnuauHu enuntuke, Hanpumep of Cynua. Pasyme ce, pa ce
TO d He MO)Ke HemoCpefHO U3MEepPUTM ca KakBora mecTa Ha 3emib, Beh Tpe6a na
ce no6uje (pauyHcku) M3 u3mepeHora y panom momeHTy T’ (n0KanHora cpepmwer Bpe-
MeHa) mpusBuaHoza pactojama d’ o CyHua no ocBeT/beHora Kpaja Mecedepa. [lpu
TOME, OCHM TONpaBaKa, Koje 3aBuCe O YIJIOBHMX pajuyca OBHUX HeOGeCHUX Tena,
Tpe6a TaKO0 MCTO y3eTH y 003up ¥ YTUL@A] HUXOBMX MNapajakca M pedpaxuuje
Ha NpUBUHE HUXOBE INOJIOXKaje Ha HeOy.

C npyre max cTpaHe, ca npu6IWKHOM Ay)kuHOM MecTa L, op I'purBMya, no exsa-
TOpUjanHuM ce koopauHaTuMa MeceueBuM («,, 3,) U CynueBum (A, D) nako mory
cpauyHaTu 3a rpuHBuHuko cpeamwe Bpeme T,=—T — L, reouentpuuxko pactojame TuX
HeGecHuX Tena d, W 4YacOBHa Heroma mpomeHa Ad, Koja caj ynasu y dopmyny (1.)
ymecto U, m AU. Ha Taj he ce maunn TpakeHa nonpaBka AL mnpubnmwk. ysere
ny>xuHe L, po6UTH y CeKyHJama BpeMeHa OBAaKoO:

dy—d
Ad

AL = 3600

Ipumep. — 10. de6pyapa 1870. r. usmepesa cy 6una [IucTopoBuM Kpyrom
y IlyaxoBy pacrojawa uamehy kpajea Cynua u Mecena; Ha OCHOBy THX MNOAaTaka
u3BeleHO je OMI0 TeOLEHTPHYKO pacTojake Mehy LeHTpUMa TUX HeOGecHuX Tela
d =110°33'36” y momenty T — 4"25™46° -cpepmwera nyJKOBCKOT BpeMeHa. 3a HCTH
nak gaH y Nautical Almanac-y 6uno je pato:

Y cpen. 'punBuY. BpemeHy: 0r Om ~ 3r Qm 6r Om
Pacrojame Meceua on CyHua: 109°24'51” 110°5039” 112°16’33"
Ipomena Ad 3a 1 yac: 1716" (17197) 1722"

Kap ce yame mpubmmkHa ayxuna Ilynxosa L —2"0"0° (ymecto Taune L —
2"™19°), onga hemo 3a rpuHBMuKO cpefiwe Bpeme T,— 2"26™46° — 3" — 0757055, ca
yacoBHOM npomeHoM Ad — 1718", Hahu OBaKBy BpefHOCT 3a d,:

d, = 110°50'39” — 1718"” X< 0.57055 = 110°50'39" — 16'20" —=

— 110°34'19" = d + 43";
31*
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nocae 4yera he usahnu

+43_ | ons
AL =36001-%2 = 1 90

na npema TOMe
L = 2"1"30°,

Ca TeopHe Tauke rieuiuTa Mepema MeceuyeBUX pacTojama Ofi HeGeCHUX Tena
6MMCKMX EKJMNTULM Na npema TOMe ¥ npuBHAHOMe nyTy MeceyeBy, Tpe6a pa ce
cMaTpajy Kao HajmoBOJbHMja 3a M3BOJ Ay)XMHe MecTa no Meceuy, jep je 4acoBHO
nomeparme mwerobo Al y ToM ciyyajy MakCuManHo; anu yC/bej TOTa, LITO Ce TaKBa
Mepera MOTy BpIUMTH CaMoO Nomohy HecaBplIEHMX HHCTpYMEHaTa ca AypOuHama Bp.
mane ontuyke mohu, Ta ce mertopfa ofpehuBama fy)kMHA NOKasaja Kao Mawe Ta4yHa
¥ CUIypHa Off OCTajuuX, nobpojanux y 4ui. 132., Te Cy je cacBuM npecTanu YNoTpe-
6paBaTé Ha feny. Crora cmMaTpaMo 3a CyBHIIHO, Jia OBAe OO6jaluibaBaMO y CBUMA
feTa/buMa NMoTpeGHAa 3a TO pauyHama M GOpMysne 3a HUX; TUM mpe, Wro ce of 1907.
roguHe Hu y Nautical Almanac-y, nn y Connaissance des Temps, Beh Buwe He Aajy,

kao npehe, reouenTpudka pacrojama of Mecena fo Cynua u fpyrux HeGeCHUX Tena.

134. Kynmunanmje Meceuese.

lpernocTaBumo, fia je Ha MecTy, 4YMja je ucToyHa AyxuHa of I'punBuM4a paBHa
L, nocmaTpana xyniMuHanuja ocseTibeHora Kpaja (I mnm II) MeceueBor y MOMEHTY S
JIOKAJIHOTa 3BEe3JJaHOI BPEMEHa TaKo, Ja ¥ pexTacueHauja o, Tora Kpaja MeceveBor
6yne y Tom momeHTy pasna S. ITo mcteky usBecHora Bpemena S — S =18 —a, uctn
ke weros Kpaj KyimuHupaTd M y ['punBuuy, npu yeMy he mwerosa pexracueHauja, —
U3MEHUBILM ce 3a To Bpeme (1. 132.)) 3a enmumny pAo, (8 —S), — Outu

(@) = oy + pA " —a,)

a MOIUTO je Y TOM MOMEHTY 3BE€3JlaHO0 Bpeme y lpunBuuy paBHo S — L, To Tpeba
pa oyne u
(“1) B —

Kan ce cap enumuHapa S’ ¥3 THX JABejy jefHauMHa M O3HauM paju CKkpahemwa

RO
INCAES ]ipzﬁl’
oHfa hemo mo6uTu ) i _ :
Th— (%) —%
L_—————A(al) N (D)

3a cBe jlaHe y rofuHu CeM OHMX, Kaja je Mecey Bpno 6mu3o Cynuy, najy ce
y Nautical Almanac-y pexrtacueHsuje («;) y MOMEHTHAMA ropmera M Jomera nposnasa
OCBETJbEHOT Kpaja HEroBOr KPO3 IPMHBUYKM MEDHAMjaH, a TaKO MCTO M HUXOBE NpO-
meHe ~\(«,) mpu mpomenu nyuHe L 3a jepaH yac; cTora, Npu cpadyHasaiby 1O ¢op-
mynu (4.) myxune L Tora MecTa, rje je mocmMaTpaHo o, MOTPEOHO je NPUGIMKHO
3HATH HeHy NpuGaWwKHy BeqmuuHy L, camo pagu Tora, ma Gu ce Ofpefua HHTEp-
nosoBameM Ta4yHa BeamumHa /\(%,), KOja OfroBapa CpefuHM MHTepBaza uaMehy Kyj-
muHaupmje Mecena y I'puHBHYY W Ha [aHOM MeECTY.
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[Ipumep. — 10. debpyapa 1870. r. no6usena je 6una y IlynxoBy, u3 mno-
cmatpama MeceyeBux Ky/nmuHaumja, pextacueHsuja | meroor Kpaja a, — 4"50m54:75,
a y Nautical Almanac-y 6uno je paro:

(%) A(x,) TIpom.sa 12%
9. debp. I kp. Meceua y pmow. kynam. 4"28m50°07 131520
-+ 387
0. , , , w o TOP. 455 27.59 135.07

Kap 3a npubnmxny pyskuny [lynkoea yamemo L, = 2"0™0°%, onga hemo 3a mo-

- TpeGHy Ham cpepfwy mnpomeny A(«,) opatie noéu'm MHTEpIONIOBAEM, BENMUHY

135.07 — 3% % — 134:75 a nomoky we Hahu hemo

(o) — @ = 4™32:84 lg = 2435008 Ig L — 0.306379
Alw)= 13475 lg=2129529 L= 2702479 — 2"1"29°2,

Anu, nowro je, fata y Tabnunama, pexTacueHsuja Meceuera mojieskana Tora
faHa nompaBuM da — — 0235, TO, Ha OCHOBY Qopmyne (2), Tome usBoy L Tpe6a
jour gopaTtu

. —035 N
OLf = 3152 X 3600 = — 944,

nocse 4yera he ce nonpasmena ayxuna L=—2"1"19:8 pasnukoatn op npase (2"1™18:8)
camo 3a 1°1.

135. IlocmaTpama Ky/ImMHHAOH]a.

Jla BupuMO cajja, Kako ce HauMme Tpe6Ga fa onpehyje, y MomeHTy Meceuese
KyJMHHalUje Ha KaKBOME MECTy, PexTacClieH3Mja «,; HeroBora Kpaja pajgu H3BOfa Qy-
JKUHE Tora MecTa y opHocy mpema ['punBudy. Pasyme ce, pa ce Heonxogna 3a To
nocmatpama Tpeba fja Bplle NMAcCaKHUM HHCTPYMEHTOM, KOju je m06po INOCTaBJbeH
y Mepupujany.

Hexa na neGecHoj cipepu Taduxa ¢ (ci. 117.) Gype reoueHTpUHKM 3€HUT MeCTa
nocma'rpaﬂaa MepuAMjaH, Koju Kpo3 wy mnponasu, Heka Oyme kpyr PZE, L u L' Heka

Oyly MCTHHMTO W npHUBHAHO MecTo Mecela, Ha pacTojamwy of L ZIL—¢

' u IL'==C. Axro a Gyme BpJO- Mal¥ a3UMyT NACAXKHOI HMHCTYMEHTA,

b Haru6 XxopHM30HTajHe OCe a ¢ KOJMMALMOHA rpelika fypGuHa, OHAA

ke ce pacrojame L'p’ — d mpuBupHora mecta L' op mepupmjana us-
pasutu (4. 112.) oBako:

d=asin{’ 4 bcos{ 4 c;

yacoBHM nak yrao << LPZ — ¢ uctunuror uentpa L, unja je pmexsm-
naumja 3, G6uhe

t=1Lp. sec8~—d Csecs

Ycmen Bnactutor kperata MecedeBor no pexracueH3uju 3a
Cn. 117. /e y Toky 1= 3600° 3Besj. BpemeHa, MpuBUAHO ke HEroBO Kpe-
Tame y TOKy HCTOr BpemeHa Outu paBHO (3600 — pA\a); 86or Tora he uacoBHu
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yrao { Mecen npoku y TOKy BpeMmeHa
| _ 3600 __ 7 8in{  secd
“=lg0—pae — sy T2 — U
rae je :
_ kA __ sin{ secd
M= 3600 . b= T

3a nposad nak yrzaa R secd, xoju onroaapa YrJoBHO] BequuMHM MeceueBa pajuyca

Rs ec B &
LI =R, on he ynorpeGuru Bpeme -—-. Ila 86or Tora, ako ce 1m0 4aCOBHHKY, “Hja je

nonpaBka paBHa u, Oypae nocma'rpao MomeHT T nponasa mnpexo cpeawer Konuuha
jemHora mmM pgpyrora Kpaja BuaHora MeceyeBa aucka, oHja he ce pexracueHsuja o
TOra Kpaja ¥ pexTacueHsuja o LeHTpa MeceyeBa JOOUTH OBAKO:

o =T+ u+-= u o= 1+Rsec3

Ha Ttaj Haumn, axo pagu ckpahemwa o3Hauumo kao W y dopmymn (1.) un. 112.

A=Csin{ " B=~Ccos(,
oy=T+u+t+Aa+Bb+C . . ., . . . . . (5)

Ca oeduuujentom ( TpeGa, pasyme Ce, CpauyHaTH M CBohea Ha CpelibH
KoHunk MocMaTpaHMX MOMeHaTa nposnasa Kpaja MeceueBa mpexo oOCTanMX Konuuha.
Tto ce Tuue pacrojawa { u {’, koja ynase y BenumuuHe A, B u (, T0 ke 3a wux
NOTNYHO JOBOJbHM OMTHM OBM NpPUOMIKHH U3pasy, KOju 3aBuce Of mapanaxce Mece-
ceyeBe T, Off TeOLEHTPUYKE LUIMPHHE MeCTa MocMaTpama @’ ¥ Of OfiHOCa p pacTojama
MecTa JI0 LeHTpa 3em/be npema AY)KOj NMONYOCH HeHOj (TEOPHH KypC acTpOHOMMUje):

umakemo

. in?
(' =(-+pmsin{ 7} BAS  -

C=1¢ —39, Sin? 1 ——-pSl‘IITECOSC'

WUnax ce amconyTHa ofpef6a pexTtacueHauje o, no dopmymu (5.) He MOxe
CMaTpaTH 3a CUrypHy, 360r TOra IITO M3MCKyjeé Ta4HO MO3HaBaWwe MONpPABKE 4aCOB-
HUKAa U ¥ WHCTPYMeHTanHuX rpemaka a, b u c. C Tora je HeomxofHo NOTPeGHO
u3a6paT¥ M3 Ba/baHOI KAaTalora KaKBy 3Be3/ly Ca PEXTACLEH3UjOM o, U JeKIMHALUjOM
04, KOje ce MaJo pasjMKyjy Of o, ¥ O ma je mocMmaTpaTd 3ajegHo ca Mecenem, npu

yemy ke ce 3a wy ROOHMTH:
o =Ty +u+t+Aja+Bb+Cec,. . . . . . . (B

rae je ,
B, = sec 3, cos (¢ — 3,), Gy =sec 3.

Ay = sec 8, sin (9 — 3,),
Tapa ke u3 (5.) u (5.), u3ahu:
u=a+T—T)+A@—A)a+B—-B)b+(C—CJc. . . (6)

Te, 360r MaJeHKOCTH OBfle KoeduuMjeHTa KOX a, b ¥ ¢, HETAYHOCT MO3HaBaWa OBMX
Hehe NpOM3BECTH OCETHOr yTHUAja HAa M3BOA «,. Jowr GoJbe je mNocMaTpaTH KaKBy
3Be3Jy, Koja KyJMMHMpa HewWTo paHuje of Meceua a ppyry HewTo pounuje. Taxse
ce 3pe3fe fajy y Nautical Almanac-y nop nasuBom Meceuesux (Mon-culminating Stars).
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136. IlocmaTrpama moxpuBama 3Be3ga Mecemem.

Ako ce ca KakBe TaiKe Ha 3eMJbUHOj NMOBPLWIMHM M U3 LEHTpa 3eM/be yo6-
pase mapanennu npasuu Ha Aaty 3Be3fty (A, D) u kpos uentrap Mecena L (cia. 118.)
NoBy4Ye Ha Te NpaBle NeplneHJUKy/lapHa paBHUHA, KOja uX mpeceua y Taukama E u C,

IN N — 3aTuM, Kaj ce yoOpase y TOj paBHUHHM JIB€ y3ajaMHO MepreH-
! puxkynapie koopaunantHe oce CN m (0 Taxo, pa mpea Gyme ymy-
LEeT 77 heHa Ka ceBepHOM cBeTCKoM nony N, ompa ke ce npaBonuHHCKe
X\%Ity"’ iy KoopauHaTe (x, y) uentpa L u (u, v) Taure E y opmocy mpema (
g l (TeopHM KypC acTpOHOMMje) M3Pa3WUTH OBAKO:
0 f __sin(z—A). cos d . smSCosD—cosS.sancos(oc—A)
Cn. 118. sinm 2 H= sinw (7)

u=npcos ¢ sin (S—A), v=rpsin¢ cosD — pcosq sinD cos (S— A);.(8)
rie S O3Ha4yaBa JIOKAJHO 3BE3[aHO BpeMe; «, 3 U © — TEOLEHPUYKE KOOpPAMHATE
uenTpa MeceueBa, Koje TOMe BpeMEHy OAroBapajy, a ¢’ W p, Ka0 M paHuje, — reo-
LEHTPU4KEe KOOpAMHATe faHora mecta Ha 3emmu. Tapa ke ce nMHeapHO pacTojambe
LE =K u yrao LEN = ( (xoju ce padyHa y pecHy crtpany op npasua EN, napanenxor
ca CN) po6utu mo c¢opmynama:

: . r—u
K= (x— u)?+ (y — )} th_—:y_v
WK TaK A 1
Ksin()=x—u, KcosQ=y—v
[Ipu usopy nyxune mecta L = L, + AL, no 3anaxkeHom momeHTy S moxpuBama
WIM OTKpuBama fane 3Be3fe (A, D) Ha Tom mecty, mu mopamo cmarpatu (un 132.)
3a nocmatpany ¢yHkuujy U xoopaumnata MeceueBux a, 8 u © Gaw Ty BenuuuHy K,
Koja y MOMeHTy S Tpe6a fja M3/1a3u paBHA JMHEapHOM papuycy Mecena k — 0.27264,
M3PA)KEHOM Y fleJIoBMMAa eKBaTopuanHor pagmyca 3emme. Kag ce ca npubamxHOM
py>xuHom L, 3a 3Besgano Bpeme S Hahe cpepme rpunBmuxo Bpeme T, m Kag ce ca
KooppuHaTama MeceueBuM o, 3, H T, KOje TOMe BPEMEHYy OAroBapajy, cpaqyna;y,
no ¢opmynu (7.), BenuuuHe X, U Y, OHAA hemo uMaTu:

K= (1, —u)'+(@go—v)* u  lgQ=7— . . . (9)

Yo—V

a no dopmynama (1.)" u (1.) pobukemo

_ oK _ Ko—k
N [( <), A“+(’5§)0A3], AL=Sk,
3a cpauyyHaBawe Beauumne A\K, — Koja npepcraBma npomeny K, mpu mpo-
meHu ayxune L, 3a 1, — 36or manenxoctu =, o« — A u 8 — D, mory ce y3eru Ges

OCEeTHe MOrpellKe OBU MPUOIMKHU U3Pa3M:

. a—A . __3—-D ' ,
x = ——cos 3, y= N ()




u3 Kojux ce fobuja

Ako ce cTaBu joIl

pAS=occos . . . . (10)

pAxcosdy—osinE u

rie he o 0s3HauaBaTH YIJIOBHO noMepame Mecela no meroBoj op6utu 3a 1 yac 3Besp.
Bpemena (oxo 33" mau 2000”) a 2 — yrao uamehy npasua Tor momepama H Kpyra

nexaunanuje MeceueBe, pauyHajyhu ra op mpasua k momy N y MCTy cTpaHy, Kao u -

yrao (), — onpa he usahu
AK, = ;:» (sin Q, sin 2 4 cos (), cos ) = %0 (cos Z —Q,);
v

na je 36or Tora —B)
AL —_— m o . . . « e . . . (1 ].)

Opatne ce Bupgu, fa ce TpakeHa pyxuHa L=1L, 4+ AL Haj6oe oppekyje ns
NOKpUBakha WK OTKpuBama ueHTpanHor ((, = Z), xapa uenrap L mpusupnora Mece-
yeBa uCKa nposasu Kpo3 3Beafny E kojy nokpumea (ci. 118.). Heraunoct dL u3popa
Ny)KUHe, Koja je u3pakeHa (opmynom (3.), npousnasy OBfie YNpaBO He TOJNMKO Of
rpewmke 35 mocMaTpaHOra MOMEHTa S, KOjU Ce LieHH 0 AeJioBa CeKYHAe NpH MOKpH-
Balby MM OTKpHBamYy 3Bes[le HEOCBET/beHUM Kpajem MeceueBum, Beh 3HaTHO BuIne
op, HenpaBunHoctu 3k camora aucka MeceyeBa, KOju [OCe)Ke Ha TI/JIEKOjUM MECTHUMa

HEroBUM 10 - % pena BenuuuHe k, Tako Ja 4aK M y CJy4ajy LeHTPaJHOTa MOKpU-
Bamba MO)Ke u3sahu :

=k 3k

3L =—3600"-. = £ 27.

2000 * 600

LlIto ce Tuye nonpaBke JL, kojoj ke mopne)kaTu cpayyHaTta Ry>xuHa L ycmep,
HETa4yHOCTH TabIWYHMX KoopauHaTa Mecena «, 3, @ W Cpefwbe BeJIUYMHE HEroBora
nuHeapHor papuyca k, To ke y Tom cayuajy 6utH

o= (19,00 (29, 24 29,

oK —u (0 — g
(5)0 ou( xJ + & v( ) —smuo%’—-cos(lo%,
na 36or tora no dgopmymu (2.) un 132. uanasu:

oL — OKo—0k __ Oxsos 3y sin Qy -+ 08 cos Qy — 0= (x, sin Qq - Yo cos Q) — o Ok (12)
N’ 6 cos (X — Qo) '

rae je

Ha Taj Hauun, Kaj ce craBe oBjie BequunHe do M 03, Koje ce oppekyjy us
HeNpeKuHUX nocmarpata Meceua Ha I'punsuukoj OnceppaTopuju, OHga ce U3 Io-
CMaTpama NMOKpMBaWka M OTKPUBaka MHOTMX 3Be3jla Ha KaKBOM MECTy MOXKe ROOUTH
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BeJquKM Opoj jeanaumHa 3a oppehuBame, jegHoBpeMeHo ca JL, jor u nonpaBaka
cpeamwe TabiuyHe MeceyeBe mapanakce T M JIMHEAPHOr HEroBOr pajuyca, 3a KOju
ce y3uma Hampep, pedeHu 6poj k = 0.27264.

[Ipumep. — 28. mapra 1879. r. nocmatpano je 6uio y [ynkosy (¢ —59°36’ 1679,
lg p =—9.998922, L,=2"1"19:0) y 6"20m3144 u y 7"32"36:52 noxaaHora 3Be3.
BpPEMEHA NMOKpUBame U OTKpuBate 3Be3fie 28 Tauri (A= 342019, D —=-- 23°46'3"3).
Ilpu uanokenom pasbe uMsBOAy mompaske AyxuHe /\L M3 THX mocmaTparma, HECY Mo-
Ka3aHa cpaiyHaBama BeJU4MHA I,, Y, U M U, Beh Cy HaBeleHa CaMO HEONXO[Ha
llaTa 3a HUXOBO CpauyHaBabe. :

[ToxpuBame OTKpuBame
[p. 3B. Bpeme = 4"19m12544  5r3|m 752

[ToxpuBam. OTKpUBatS.
Cpauynasawe ¢ u Z no ¢opm (10.)

y nogHe So= 0 18 10.90 — Ax — 1920” 1925"
Ip. cp. Bp. To= 4 0 2205 512 1532 Ad=-+4 332 J+ 323
ag= 342 1323 344 4683 lgAo—= 32833 3.2844

8 =24"17'42"5 24°24'15."1 lgcosd= 99597 9.9594

mo= 54 14.1 54 14.9 lgAS= 25211 2.5092
xy=-1-0054788 | 0.609344 lgtgE= 07219 07342

Jo=}0583667 -|-0.705693 lgsin®= 99923 99927

lg>= 32508 3.
S— A=} 2138731525} 3150736533 9 0 2ol

=--0321918 0426383 9 . I 9240
v=-}-0630780 -}0.678603 |- = W #a
Xo—u=—0267130 -0.272961
Jo—b=—004T113 - 0.027090

CpauynaBame AL mo gopmymu (15.)
Ko — k=—0.00139 -}-0.00166
Z—Qy=-4179°16" — 4°4T
lg(Ko— k)= 17.1430,  7.2201
lgZ= 02628  0.2626
lg cos(2—Qy)= 0.0000, 9.9985
lgALF = 7.4058 7.4842

lg(xo—u)= 0426723, 9.436101
lgsinQ,= 9.993348,  9.997872
lg(yo—v)= 8673171, . 8432809
lgcosQy= 9.239767,  8.994579
lgig Q= 0753582 1.003292

lgAL= 09621  1.0405

lgKo= 9433374 9438220 A= 92 - 1100
Ko= 027125  0.27430 y cpemmem +10s.1
Q,=—100°0"8" -|-84°19'56" L= 2tm29s1

[lomro je y oBoM mnpumepy 3a cpauyHaBame NpPUM/beHA [y)KMHA MeCTa
L =2*1"19°0 ysera notmyHo TauHo, To Hakena 3a wy nompaska AL= - 10¢1 no-
Kasyje caMO IOrpelky TaGlnuyHUX KoopiuHaTa Mecena. 3a mompaBke wuxose Oa, 03,
Or u 3a monpasky Ok, y 4eTBpTOj feuumanu Gpoja k p,o6uBa;y ce oBfe 1o ¢opmyJu
(12.) oBaxBe pBe jegHa4MHe:

+ 9.2 =1 1.82 0"} 0.35 93" — 0.31 dn" + 0.66 Ik,

4 11.0 = -+ 1.84 9o" + 0.20 98" — 156 ox” — 0.66 Ik,

32
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[ly>kuHa ce MecTa Ha CIM4YaH HayMH, Ka0 ¥ M3 [OKpMBakba 3Be3Ja, MOXe
ofjpeIuTH U3 mocMaTpawma pehux mojaBa, Kao WITO Cy, MOKpUBaWa IiaHeTa Meceuem
u nompauerse Cynua. @opmyne 3a BUXOBO CpayyHaBawe (U3BefleHE Y Teop. ey Kypca
aCTPOHOMHje) H3Jia3e HEITO MaJio CJOKeHHje Of (hopMysia 3a IOKpHUBaWmE 3Be3fa

jeqMHO CToOra, IUTO Ce MOpa y3UMaTH y 063U YIJIOBHU pajuyc, MapajaKca u peJaTHBHO

Majia npoMeHa y TOKy BpemeHa kooppuHata A u D mnanera wnm CyHua; cam mnak
U3BOJ, Tpa)keHe Ay)KuHe L ocTaje m y ToM ciydajy HCTH.

137. TlocmaTpama asmmyTa H 3eHMTHHX pacrojama Mecemna.

Heka je Ha Hekoj Tayuu 3eM/bHHE MOBPLUMHE U3MEPEH Y MOMEHTY S JIOKalHOra
3Be3J]. BpPEMEHa MNpPWBMIHM asuMyT A’, WIM NaKk NPHUBULHO 3EHUTHO pacTojame z,
ocBeT/beHora Kpaja MeceueBor. Kaag ce yame y pauyH yTuuaj MeceyeBe mapanaxce
¥ TIPUBHM[HM YIJIOBHM paguyc MecedeBa AuCKa, a y Apyrom ciy4ajy cem Tora joul u
yTuuaj pedparuuje, oHga ce mo Tome A’, u z/; mory pobutu (kao wTo hemo BupeTH
y 4. wi 138. ¥ 139.) UCTUHMTH TEOUEHTPUYKM: U a3UMyT A U 3€HUTHO pacTojame
z neHTpa MeceuyeBa. AKo nak, C fipyre CTpaHe, ca NPUOGMIKHOM AY)XMHOM MecTa L,
on I'punBuda, nakemo u3 Nautical Almanac-a 3a moMeHT S KoopimHaTe MeceyeBe
%, U 3, na nomoky HUX CpavyyHamo 3a JaHy LUMPUHY MECTA ¢ TeOUEHTPUYKH a3UMYT
A, uentpa MeceyeBa uIM NaK B3€HUTHO HErOBO pacTojame z, OHAa he pasimuke
(Ap—A) n (z,— z) ykasaTu Ha HeTa4yHOCT NpuMbeHe AykuHe L,, ¥ nmompaska meHa
AL oppenuke ce Ha ocHoBy thopmyne (1.) un. 132. oBako:-
Ag—A

A]‘“:f&_ wm nak AL, —

Zpg—2Z
ADZy

)

rie AA, 1 A2, O3Ha4aBajy NpOMEHe CpayyHaTHX BeJIMYMHA A, M z, TPU NPOMEHHU
ay>kuHe L, 3a jepaH 4ac wam, WTO je jefHO M MCTO, NpM NMpoMeHH pAa u pAS
KOOpAMHATa &, U 3, y TOKY jefHOr yaca 3BEe3[JaHOT BpeMeHa.

Heka L)L, = (cn. 119.) npeacraBma npemewraj Mecena L, mo merosoj op-
6uti y TOKy 1 yaca 3Besji. BpeMeHa, nop yraoM << PLL, =2 npema pexiunauuonom
kpyry PL,, npu yemy he ce Te BenuuuHe G M Z OflpeuTH, Kao U .

y npoul. 4iaHy, u3 jegHayusa (10.). Kap yo6pasaumo uCTHHUTH 3€HUT

1 maHora mecta u o3Hauumo y Tpoyray PZL, mapanakTuuxm yrao
x PL,Z ca p,, onpa hemo goGutu enementapuu Ttpoyrao ZL,L, ca
Bpio Maiaom ctpaHom L)L, —o n yrnom < IL L, =2 —p, na

: Pl
hemo u3 mwera nahu pa je
. L 6 sin (2 — py) L)
A —A=D0A=——5 % = Cx. 119.
2y — 2= /\Zy, =—0acos (2 —p,)
Te ke crTora Hampep peueHH u3pasy 3a AL, u 3a AL, npumutn oBaj 061HK:
= A —A .
. ALG = — m simz, . . . . . . . (13),,
_ Zp—2 1
AL, —_—— m, o e . . e . (13.),

npu yemy yrie A, A, u p, Tpe6a padyyHaTH 3a HeraTuBHe, Kaj ce Mecel nocmatpa
Ha MCTOKY Ofi MepuiMjaHa.
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To nokasyje, na he ce pykuHa oppeguTH no asumyTy MeceueBoM HajGorbe
OHfia, Kaja je & — p, — 90° Tj. Kaja ce KpeTawe Meceua no weropoj OpOUTH BPLLK
napajejHO Ca XOPM30OHTOM; AY)KMHA MaK MO. 3¢HUTHOM pacTojaky MeceyeBy oppenuke
Ce HajTa4yHHje OHJa, Kajja je TO HEroBO KpeTame NMepreHf1KyIapHO Ha XOPU3OHT, WK
NaK HarHyTO NpeMma weMy (y wupusama Belium of 29°) nop wro Bekum yriaom. Kao go6ap
¥ OYMIJIElHM 3HAK TOra, IUTa j€ HaWMe NOTrOAHMje NOCMATPaTH y AHOM MOMEHTy 3a
ofpehuBame Jy)KMHE MECTa, Tj. la JM 3eHUTHO pacTojame Mecela uiu HEroB a3uMyT,
cayxu Behu wim mamu Haru6 suHMje poroBa MeceyeBux, jep Ce Ta JMHHMjA, NpPH
AOBOJBHOM yRabemy Meceua of CyHua, MOXKe cMaTpaTH fia je CKOpO IepreHAnKyapHa
Ha op6uty Meceuey.

138, CpauynaBame reomenrpuuxor asumyra Mecena.

[IpuBupnu ce asumyT A’; ocBeT/beHora Kpyra Meceuea ucka ofpehyje Taunuje
¥ HajnpocTuje MoMohy Maca)KHOr MHCTPYMEHTa, MOCTaB/bEHOr Paji TOra y BEpPTHUKaJy
JIOBOJbHO MOroOfHOM 3a mocmaTpawme Mecena (u4n. 137.), mpu uyemy 3ajefHO C HuMe
Tpeb6a nOCMaTpaT¥ M NpoJa3 Kpo3 Taj MCTH BEPTHUKaJ KakBe heMmy OJuCKe 3Be3fe

(24 84). Cpohemwa t mocmaTpaHux NO XpOHOMETPY MOMeHaTa Ha no6oyHuM KoHumknma

(f) Ha cpenwm KoHuubh BpIIM Ce y TOM ciy4ajy 3a 3Be3fy o o6u4HO] dopmysu
T = f sec B, Sec Py,
a 3a Kkpaj MeceueB, — mnpema usnoxkesome y 4i. 135, — no dopmyan

_fsinz secdsecp
—Jsinz 1—2?

npU 4YeMy Ce BeJIM4YMHe, KOje OBJie yJjase, HauMe NapajaKTU4KU YIJM Dy U P ¥ 3€HUTHA
pactojaa Meceua, ¥ TO, TeOLUEHTPHYKO z M TPUBURHO 2’ — 2z} p T sin z/, — Koja
OfiroBapajy CpefmbUM MOMEHTMMA NocMaTpawa, — JIaK0 CpadyHaBajy, jep MX je OBfie
NnoTpeGHO 3HATU CaMO NPHOIMKHO.

Heka S, m S 6yny Ha Taj HauuH fo6uBena (ca AaHOM MONPABKOM XPOHOMETpa
1) 3Be3faHa BpeMeHa mpoJia3a 3Be3fle ¥ Kpaja MeceyeBor mpexo Cpefmwer Kon4uha;
HeKa je 3aTUM C KOJMMAalMOHA rpellKa Naca)KHOr WHCTPYMEHTa, Koja ce cmaTpa 3a
nosHary, a b Haru6 mweroBe XOpU3OHTajHe oce, Koju ce oapehyje nubenom. Kap ce
cpaiyHa ca JaHOM IUMPUHOM MeCTa ¢ a3MMyT 3Be3fie A, 3a MOMEHT S, IO HCTOj
dopmynu (3.) un. 120, Kao ¥ reoueHTPUUKH a3uMyT A, HeHTpa MeceyeBa 3a MOMEHT
S, onua hemo, MO NMPUBMIHMM 3EHUTHHM pacTOjakbUMa z, M 2 TUX HEGECHUX Tesa, —
Ha ocHoBy (6.) m (7.) un. unr 68. u 69, — pmOOMTH 3a asUMYT MHCTPYMEHTa JiBa
UIEHTHYHA U3pasa:

c b c b '
b tmn T e =2 Ty TG

ofiaKze je

A*—A'I:—c(s_i%—ﬁ’?)“(?g-‘?—tg‘z*). L. (14)

*
32,




{
‘;
1
1
i
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3aTum, ca Ta6nuuHMM yraoBHUM paguycom Mecena R u napanakcom meroBom

n umakeMo 3a MPUBMIHM ¥ TEOLEHTPUUKM asuMyT A" W A merosa LeHTpa (xao wTO
je mMo3HaTO M3 TEOp. fiena Kypca aCTpOHOMUje) OBe U3pase:

R ’

N —AN=tt——, . . .« .. (14.)

— sin z’

A'—A:p(cp——cp’)si117t3i'lA'° R (A

, sinz’

ma ke ce crora pasmuka (A, — A), koja ynasu y (13.), 3a nonpasky AL, NpuOImKHO
npumbene Aywune Ly, o6utu cabupamwem (14.), (14) u (14.)" y oBaxBOM OOGJHKY

Ao — A= —A) + A — A+ A, —A)+ @ —4) . . (15)

36or 6ausuHe 3Be3fe Meceny, pasmuxa (A, — A,), Koja oBje ynasu, Hehe
CKOPO HM B3aBUCHTH Of M3BECHE HETa4yHOCTH MONpAaBKe XPOHOMETPA U W IIMpUHE
MecTa ¢, jep he Ta HeTayHOCT YTHUATH Ha CpauyHaTe asumyTe A, M A, MPHOJMIKHO
NOfljelHaK0; M3 MCTOT Y3POKAa HU MHCTPYMEHTanHe rpemke ¢ u b Hehe oceTHo yTu-
naty Ha pasiuky (A, — A’)); 36or Tera he Ha Hampej W3JIOXKEHH HaAYMH M3BEJEH2
BemuunHa (A, — A) OMTH MOABPTHYTa CKOPO W jeAUHO CIY4ajHMM TIpelIKama mnocma-
Tpama. YTHIaj MaK OBAaKBAX IpelIaKa MOXe Ce OCNaGuTH Ha Taj HauMH, WTO he ce
MOHOBUTM TNoOCMaTpawa mnponasa Mecena W ucCTe 3Be3[ie, M3MEHMBLUM YHEKOJMKO
a3MMYT NACAKHOT MHCTPYMEHTA, W, MPEBPHYBIUM JAYPOMH HEroB Y JIEKULITHMA pPajy
NOTIyHHjer MCKJbyuela yTHLaja Tpeuike . Y TOME, WTO Ce Ha Taj HA4MH jefiHO 32
APYTMM MO>Ke OPEAUTH HEKOJMKO NMyTa TPKEHA AY)KUHA, U CaCTOju Ce npeumyh-
CTBO mocMaTpama asumyTa MecedeBor Haj MOCMaTpameM HEroBe KyJIMUHAUM]E.

139. CpauynaBame IeONeHTPHUKOr 3eHHTHOr pacrojama Mecema.

Axo je panu ofpehuBamba AY)KMHE MECTa W3MEPEHO Yy MOMEHTY S 3Be3JlaHor
BpEMEHa 3EHWTHO pacTojame z'; Jlobera WM ropwer kpaja Meceuesa jucka na je
ca ogroBapajykom Ta6nuunoM pedpaxumjom r, Haheno ucTumuto (2, +-r;), OHAa ce
us opora, nomohy namux y Nautical Almanac-y Benmuuna paguyca Meceveor R u
IeroBe mapajaxce , Tpe6a ja No6Hje reOUEHTPUYKO 3EHUTHO PACTOjame Z HEeroBor
LeHTpa, Koje yaasu y u3pas (13.), 3a mompasky /\L, mpuGruKXHO NPUMIbEHE Jy>KUHE
mecta L, '

Pagu Tora Tpe6a mo ¢opmyiama mapanaxce (NMO3HAaTHM M3 Teop. fiella Kypca
aCTpPOHOMHMje) CpayyHaTH ClO4eTKA MpuBMAHU papuyc Meceua R’ no npu6mm«HOM uspasy

R,=R-+Resinmcos(Z,+r+R);. . . . . . (16)
Kaj ce mak momohy mwera J06uje TMPHUBMAHO 3€HUTHO pacTojame LeHTpa Meceuesa
Z=Z,4+n+R,
onfa tpe6a Hahm pasmuxy [Z' —z] u R’ no Taunum ¢opmynama 3a muXx:
sin [Z — z] = p sin ® sin;(z' — )

r sin (z’_-Y) ¢ & @ & & (17.)
R=R ce—a | |

¢
:
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Npy YeMy 3a CpadyHaBame Majne BeauuuHe y = (¢ — ¢/)cOS A MOXKEe Ja MOCHyxu
npubmoKkHd a3uMyT MeceyeB A U3 mpouMTamka XOPHU3OHTAJIHOT Kpyra HHCTPYMEHTa
3a BpeMe meroBa mocmarpamwa. Ha Ttaj he nauun wmsahmu, pa je

1=2 —[Z—z=Z,+rn+R—[Z—2. . . . . (18)

Anm je oBaxkBo ofipehuBame 3eHMTHOr pacTojakba z HECUTYpHO 360r CHCTe-
MaTCKUX MHCTPYMEHTaJHMX rpamiaka ¥ 36or HeTayHOCTHM Tab6nuua pedpexuuje. Crora
jé ¥ OBJle HEONMXOAHO NOTPe6HO MocMaTpaTd 3ajeAHO ca MeceneMm joul U 3€HUTHO
pacTojame 7', KakBe, G/HCKe HeMy, 3Be3fe (o, 3), Aa O ce HA TOME 2’y OTKpHO
yTHLAj THX rpemiaka. AKO ce OHfa CpauyHa 3a MOMEHT S, NocMaTpamba Te 3Be3Jie
UCTUHUTO HEHO SEHUTHO pacTojame z, N0 opMmyu

COS 2y =—SIN ¢ SiN 8, —+ coS 9 cOs 3y €OS (S —0y) . . . . (19)

na ce OHO CPaBHM Ca M3MepeHMM Z’, a MONpaB/beHUM 3a ofroBapajyky pedpaxumjy
ry, oHaa ke po6uBeHa pasiHKa

Zo— (Ze114)

TIOKa3aTH, KOJMKO je HeTayHO OuJI0 M3MepPeHO 3EHUTHO pacTojame z’y na mpema Tome
M Z/;, u, Kojy TpebGa oBOMe 2’, JIOJaTH paji¥ HEroBe HCIPABKe.
Ha Taj ke nHauun ymecto (18.) m3ahm

2=z —2/ —re+ 2 +n+R—[7—2 . . . . (18)

a BelMYMHA Z — Z, Koja yna3u y uspas (13.),, pobuke ce y o6auky

z~20:(z*~zo)+(z’,— Wt E—r)+R—[Z—27. . (20)

Bupu ce paxne, na he oma 6utm ocno6ohena He CaMO Off MHCTPYMEHTAlHMX

rpelaka, — Koje MOMjeAHaKO YTH4y M Ha 2/, M Ha Z'y, — W Off HETa4HOCTH TabauLa
pedpaxuuje, — ckpahyjyhu ce y pasnuum (r,—ry), — Beh M Of u3BeCHe HeTau-
HOCTH TONpaBKe XPOHOMETpa U M IUMPHUHE MecTa ¢, MoMOohy KOjUX je cpayyHaTO IO
dopmynu (19.) 3eHUTHO pacTojame 3BE3[le Zy; jep he Ta HETAYHOCT IOAjEIHAKO yTH-
UaTH ¥ Ha reOleHTPUYKO 3E€HUTHO pacTojame Meceua z, Koje Tpe6a fja ce cpayyHa
no ciauvHoj dopmynu

cos z, = sin ¢ sin 3y 4 cospcos ¥ cos (S —a,) . . . . (19.)

Jowr nmpocTuje je, mocmaTpaTé 3€HUT-TENIECKONOM WM KaKBUM JPYTHM MHCTpY-
MEHTOM NpeJia3 MPEKO HEKOJMKO XOpU3OHT. KOoHuMha OCBeT/beHOr Kpaja MeceueBor
M KakBe HeMy OiuCKe 3Be3fie (o, dy) CTPOrO NpH jeAHOj W MCTO] BUCUHM JypGHHa,
Kao u npu ofpehuBamy BpeMeHa mo ofroBapajykum BucuHama 3Be3fa (wi. 97.). Onpja
he ce, — ca HeonmxoAHMM mnoONpaBKama 3a CTame JuGene RypOuUHOBE, — MOGUTH
CpeAmy MOMEHTH Npojasa Npexo cBujy Konumka, S 3a Mecen u S, 3a 3Be3gy a mo-
mohy BeiuuMHe z,, cpa4yHate no dopmymu (19.) 3a momeHT S,, usakm he TauHoO

2=z, 7y — 2y =0,

r,—ry=20;
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36or Tora je

z—z,=(Ze—2) R —[Z—2 . . . . . . (20

Mpumep. — 20. HosemOpa 1875. r. nocmarpanu cy y [lynxosy (¢=59°46"21"5,
L= 2"1m1990, ¢ — ¢ = 101’8, lg p = 9.998922) PenconpoBum BEpPTUK. KPYyrom npe-
nasu mpeko 6 xopus. KoHumha W TO: AOMera Kpaja MeceyeBa (Ha MCTOKY) H, OfMax
3aTVM, Hemy 0BoJbHO 6ucke 3pesnie B Leonis (o, =1 142m43:08, 8,—-}15°15'57"8);
Ipy YeMy Cy 3a HEKOJIMKO CTaB/baiba nyp6una no Bucunu (I, Il u II[) poGusenn pame
NOKa3aH¥ CPeJl. MOMEHTH Mponasa S u Sy JIOKaJHOra 3BE3JL. BPEMEHA. Tauna cpavy-
HaBaWa 3CHUTHMX PACTOjamba Z, U Z, 32 Te MOMEHTe Mo (hopMynama (19 u (19.),
Kao ¥ MPUGIWKHA CpadyyHaBamwa NapanakTHKUX YIJOBA Po, — OBAE Cy U30CTAB/bEHA.

I 11 I lg (p— ') = 2.7795

Jlowu xpaj [A=—T74°30 — T72°20' —70°30"
Mecena { S— 6h24m27543 6h34m 2586 6742m 8528 3a Ty= 123470
g Leonis S.=— 29 2897 38 9.96 45 2542 ©=156'44".6
y Cp. TpHH. IOfHE Sy= 8 3 3735 R=15293
rp. 3B. Bpeme = 423 843 432 4386 440 49.28 lg o sin = = 8.21654
S,—ceoheme = 8 13501 8 1 3344 8 1 32.11 lgR=2.96816

lg cos (zx«— R) =9.540
lg (R,—R)=0.725

rp. cpen. Bpeme To=1224 434 12 34 173 1242 214
%, =1050 5485 1051 1336 1051 2931
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140. Crannsa edemepuna Cynna.

y T.aﬁnmm KoOja clefiyje faata je mpuBuMAHa pexTacueH3Mja CyHua, npuBUAHA
lleK/IMHaLMja 1Herosa, jefilHauyuHa BpeMeHa, joraputam CyHueBOr pajuyc-BeKTOpa M
3BE3JaHO0 BpeEME y CpefweM nopHeBy. Tabiuua je HamereHa 3a CTalHy ynoTpeOy.

Ceu ce mopauu y mOj OfHOCe Ha cpefme rpunBuuko mopHe. Ilpocre u mpe-
CTyNHe TrOfuHEe MMajy moceOHe CTYyNUE AaTyma y CBAaKOM MeceLy.

HPBa Off fofaTuX Ha Kpajy Tabauua paje CyHdeB paguyc c Taynouhy o 17 u
eKBaTepHjajHy XOpuU3OHTalHy napanakcy fo 071 kpo3 cBakmx 10 mana. 3a cpefmwu
npusuanu papuyc CynyeB yseTa je BenmumnHa 15’5963 a 3a cpepmtby XOpu3OHTalHY
napanakcy 8'80. :

- [Jpyra mak kpajwa Tabauua ciyxu 3a yBohewe nompaBKe 3a MOYETAK TOfUHE
y Toky op 1900. — 1950. ropmne. Ta ce mompaBka faje y [AeCEeTUM [[eJIOBMMA JaHa
¥ Tpeba fja ce J0la laHOMe [aTyMy Npe Hero WTo ce C wuMe yhe y riaBHy TaG-
quny. [IpectynHe cy romuHe o3Ha4yeHe 3BE3[ULIOM.

Edemepupa je uspahena 3a naru6 ewxnuntuxe 23°27".0.

3a nepuop of 1900.—1950. roaune, ycibel paBHOMEpPHE NPOMEHE TOTr ‘Haruoa,
MOXe Ce HaKyNuTH HETaiHOCT y pexracuensuju o 03 a y pexyuHaumju po 0'.3.
Hyranuja mak u nnanetHe mepTypOauuje yHOCe HOBe Tpellke y edemepupy mo 3° y
pextacuensujama u po 0.2 y pexnuHauujama.

Ha Taj nauun xooppuHare ce CyHua nmo oBoj Tabauuy mory ARoGuUTH C resp.
TauHowhy o 3° u 0’5 a paauyc-BekTop C TayHowhy fi0 5 jefMHULA MOCHENE NELU-

So=- 9°51'23"3- 9°49’ 28 947" 4"3 Ro—R= 5'3 mare. Ta je TAYHOCT [OBOJbHA 3a MHOT
. e npubmnKHe, TNpPaKTHYKe

i zp= 6049541 6844472 6750314 o gopm. (16) Ry=15'34"6 acTpoHOMHie. P > P HHEBE: b9

i p=—2930  —29 8 = —2847 | Moumen. Tpe6a ma ce _ ; |

| Zybr—z,— 7058443 6953160 6858307 Cpauynasame ¢ H £ e B & HAGY ROOPPMEATS WLyHIp (o O), jepmanyma pemenn |

| 1T T : : pay 0 (6) u pymuyc-sextop (R) 3a 1904. rop. 23. deGpyapa y 4"227m4° cpei. rpuHB. Bpe- I

f lg cos A = 9.4269 94821 95235 no gops. (10) MeHa U BBESNAHO BpeMe (8) Y CpeN. FPUHE. MOAHE TOFA fAa, I

lg (p—9’) cos A = 2.2064 2.2616 2.3030 oo'= 1760 : |

'.‘ ' (p—¢)cosA—=y=  24I" 3 3 391" Ad=— 882 Vmamo: 1904. r., debpyapa 23.182 I
k= 0.391 |

lg pa = 3.2455, ;

lg cos 3, — 9.9936 (hebpyapa 23.573 i
lg ~8=29455, ‘ IpocTum mHTepnonoBameM 3a (ebp. 23:573 pobujamo: o = 22722m14%; 3= k
lg tg = =02936, — —10°105; ¢ — - 13"30%; Ig R — 9.99544, ’

lg sin %= 9.9500 . Mla Gucmo pobunu O, y Tabnuuy ynasumo ca aprymeHToM: ¢epyapa 23.0 |-

| _ Z=170°4310  60°37 41 68°43 5
! Z—y=704029 693438 683944
| (z—v)=6947 4 684136 6747 1
lg sin (z' —¥) =9.97481 9.97181 9.96916
i lg sin (z —v) = 9.97239 9.96925 9.96650

{f; lg R’ = 297058 297072 2.97082 lg . =32891 - 140391 = 23391 u Hanasumo:
! lg[z’—z]=819135 818835  8.I8570 lgo=32879 1 - 8 — 22HTmEDs
mo gop. ([ —zl= 53247 ~ 53 25  52'43'3 Z=116°58" } ' «
F;‘ (47 { R— 15345 15948 15350 Papu cpaBmema TauHocTH, U3 TauHux Ta6auua Nautical Almanac-a 3a 1904. i
| 6040451  68°44387  67°50 214 \ r. IMamo Teé MCTe BelM4YUHE TayHo: i
‘: ;—;0= 146—0-28,9.0 460—6 85 145?4 ;f).o a=22"22"15%; 8 —=—10°10'4; {—=- 13"41%; ‘
‘ {ii . — Po it 3
L lg(z— z) =09542, 09294, 1.0000, mo ¢op. iy B=02045 . B =22 P,
’;»‘;‘ lgs cos(E—p;) =32088, 32070, 32052, (13)
i lg ALh=7.1454 . 17224 7.7948
«"‘f AL =200 +19.0 4224
Jt% y cpepmeM sLls=-1-20.5 L=21"39'5
|1}
‘\




— 257 —

i Cranna edemepuna Cynna.

| [lan meceua Hpnzuuua ’ I'lpmasmma Jg;l()l;:':;ga Log R~ 3:;2;;&“0
.E | Janyap ‘
; npocra mnpecTynHa
’ rOAMHA TroOAMHA
| o. I. 18"40™20° —23° 76 -+ 2m58° | 9.99267 18%39™ags
I 2. 18 44 45 23 3.1 3 26 99267 1841 18
| -2, 3 1849 10 22 58.1 3 55 99267 18 45 15
} 32 4 1853 34 22 52.7 4 23 99267 | 1849 12
| 4. 5. | 185758 22 46.9 45 | 99267 | 1853 8
1:. 5. 6. 19 2 22 —22 40.6 + 5 17 9.99268 1857 5
| 6. 7- 19 6 45 22 33.8 5 44 99269 | 19 I
i 7, 8. 1911 8 22 26.6 6 11 99271 19 4 58
8. 9. 19 15 31 22 18.9 6 37 99272 19 8 54
‘ 9 10. 19 19 5§53 22 10.8 v g 99274 19 12 §I
10. 11 19 24 14 —22 2.3 + 7 27 9.99276 19 16 47
i 11 12. 19 28 35 21 53.3 7 &1 99278 | 1920 44
" 4 2 I3 19 32 56 21 43.9 8 15 99280 19 24 41
fi 13.  14. | 1937 15 21 34.1 8 38 99282 | 1928 37
14.  I5. 19 41 35 21 23.9 9 I 99284 | 1932 34
At 15.  16. 19 45 53 —2I113.3 + 923 | 999287 | 1936 30
‘ 16. 17. 19 50 II 21 2.2 9 44 99290 19 40 27
. 17.  18. 19 54 28 20 50.8 10 § 99293 19 44 23
ll 18. 19. 19 58 44 20 38.9 I0 24 99296 19 48 20
1§ 19.  20. 20 3 O 20 26.7 10 43 99299 19 52 16
§5i 20. 21, 20 7 1§ - | —20 I4.I —+I1 2 9.99303 1956 13
21. 22, 20 II 29 20 1I.I 11 I9 99307 20 O IO
22, 23. 20 15 42 19 47.7 11 36 99311 20 4 6
| 23.  24. 20 19 5§ 19 34.0 11 52 99315 20 8 3
i 24.  25. 2024 7 19 19.9 12 7 99320 20 II §9
25. 26. 20 28 18 —I19 5.4 —+12 22 9.99324 2015 56
26. 27. 20 32 28 18 50.6 12 35 99329 20 19 52
27. 28 20 36 37 18 35.5 12 48 99335 | 2023 49
28, 29. 20 40 46 18 20.0 13 O 99340 20 27 45
29. 30 20 44 53 18 4.2 I3 I1I 99346 20 31 42
30. 31. 2049 O —17 48.1 —+13 22 0.99352 20 35 39
3. 32 2053 6 17.31.6 13 31 99358 | 2039 35
33
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llan mecena Mpusnpsa Tpuewana ’S,’iﬁ:‘é’;'? Log R 31:3:;1::0
e
rOfHHA  TOAMEA
o. L 20%53™ 6° | —17°316 | +4-13731° | 999358 | 20"39"35°
I o 20 57 12 17 14.8 13 40 99365 20 43 32
2. 3. 21 1 16 16 57.8 13 48 99372 20 47 28
3 4. 21 5 20 16 40.4 I3 55 99379 20 51 25
4 5. 21 9 23 16 22.7 14 1 99386 20 §5 21
5. 6. 21 13 25§ —16 4.8 —+14 7 9.99393 2059 18
6. 7. o ar 17 26 15 46.6 14 12 99401 21 3 14
7 8. 21 21 27 15 28.1 14 16 99408 2% ¥ 1L
8 9. 21 25 26 15 9.3 14 19 09416 2111 8
9 10. - 2129 25 14 50.3 14 21 09424 21 15 4
10. II. 21 33 24 - 14 31.0 —+14 23 0.99432 2119 I
I1. 12, 21 37 21 14 11.5 14 24 09440 2122 §7
12. I3. 21 41 18 13 51.8 14 24 99449 2126 34
13. 14 21 45 13 1331.8 14 23 99457 | 2130 50
14. 1I5. 2149 8 1311.6 14 22 09465 21 34 47
15. 16, 2153 3 —1251.2 /{-14 19 0.99474 21 38 43
16. 17. | 2156 56 B 12 30.6 14 16 094383 21 42 40
17. 18, 22 0 49 12 9.8 14 13 09492 21 46 37
18.  19. 22 4 41 11 48.8 14 8 99500 | 2150 33
19.  20. 22 8 33 11 27.6 14 3 99510 21 54 30
20.  2I. 22 12 23 —I11 6.3 ~+13 37 0.99519 | 2158 26
21, 22. 2216 13 10 44.7 13‘51 99528 22 2 23
22, 23. 2220 3 10 23.0 13 44 99538 22 6 19
23.  24. 22 23 §I 10 1.2 | 13 36 09548 22 10 16
24.  25. 22 27 39 9 39.2 13 27 99558 22 14 12
25.  26. 22 31 27 — 917.0 413 18 0.99568 2218 9
26.  27. 22 35 I4 8 54.7 13 8 99578 2322 6
27. 28. 2239 O 8 32.3 12 58 99589 2226 2
28.  209. 22 42 46 8 9.8 12 47 22 29 §9

99599

[lan mecema ﬂpnzunna ﬂpu%unua J:g:::x:ga Log R 31;;:;;:?:0
Mapr ,
I. - 22"46m31° —7°47'1 ~+12m36° 9.99610 23034
2, 2250 16 7 24.3 12 24 99621 22 37 52
3. 2254 O 7 1.4 12 I2 99632 22 41 48
4. 22 57 44 6 38.4 IT 59 99644 22 45 45
5. 23 1 27 —615.3 —+11 46 99635 | 2249 41
6. 23 5 10 5 52.1 I1 32 9.99667 22 53 58'_
7. 23 8 353 5 28.9 1 18 99678 22 57 35
8. 23 12 35 5 5.6 11 4 99690 23 I 3I
9. 2316 16 4 42.2 10 49 99702 | 23 5 28
10. 2319 58 | —4187 | 10 34 99713 | 23 9 24
I1. 2323 39 3 55.2 10 18 0.99725, 2313 2I
12. 2327 19 3 31.6 10 2 99737 2317 17
13. 2331 O 3 8o 9 46 99749 2321 14
14. 23 34 40 2 44.4 9 30 99760 2325 10
I5. 23 38 20 — @V + 9 13 99772 2329 7
16. 2341 59 I57.0 8 56 9.99784 23 33
1 2345 39 1333 8 39 99796 2337 ©
18, 2349 18 I 9.6 8 21 99808 2340 57
19. 2352 57 | 0459 8 4 99820 | 2344 53
20. 23 560 36 —o0 22.2 ~+ 7 46 99831 2348 5o
21, 0 0 14 -+0 1.5 7 28 9.99843 23 52 ;46
22, 0 353 0 25.2 7 10 99856 . 23 56 43
23. o 7 3I 0 48.9 6 52 99868 o 0 39
24. 011 Q- I12.5 6 33 99880 o 4 36
25. 014 48 —+136.1 | 4 6 15 99892 o 8 32
26. 018 26 I 59.7 5 57 9.99904 012 29
34, 022 4 2 23.2 5 38 99917 016 26
28. oé5 42 2 46.7 5 20 99929 020 22
29. 029 20 3 10.1 5 I 99942 024 19
30. 03258 | 43335 | + 443 99954 028 15 |
31. 036 36 | 3568 4 2% 999967 | 032 12
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Tan wecens | TP | Opwwa | Jowems | yogg | Saesmano Row wecena | TPwwwa | Mpmuuwa | Jomwma | o g -
Anpun . Maj

I. of40™15° —+ 4°200 —~+4™ 6° 9.99980 o"36™ 8¢ I. 2"31m30° ~+14°54.7 —2™Mggh 0.00337 2"34m25¢
: 2. 043 53 4434 3438 9.99992 040 5 2, 235 19 I512.9 33 00349 2 38 22
ﬂ 3. 047 32 5 6.2 3 30 0.00005 044 1 3. 239 8 15 30.8 3 10 00359 242 18
4. 051 IO 5 29.2 3 12 00018 047 58 4. 242 58 15 48.4 3 16 00370 2 46 15
g, 054 49 -+ 552.1 —+2 35 00031 05I 55 5. 246 49 ~+16. 5.8 —3 22 00381 250 II
6. 058 28 6 14.9 2 37 0.00043 055 51 6. 2 50 40 16 23.0 27 0.00392 254 8
: 7. 1 2 & 6 37.5 2 20 00056 059 48 7. 2 54 32 16 39.8 3 32 00402 258 4
ilﬁ 8. 1 5 47 7 oO.I 2. 3 00069 I 3 44 8. - 2588 25 16 56°4 36 00412 3 2 I
‘!’ 9. 1 9 27 7 22.5 1 46 0.00081 1 7 41 0. 3 2 18 17 12.7 3 40 00423 3 557
10. 113 7 + 7449 -1 30 00094 111 37 10. 3 6 12 +17 287 —3 42 00433 3 954
I1 116 47 8 7.1 I 13 0.00106 115 34 II. 310 17 44.5 3 45 0.00442 313 5I
12, I20 28 8 29.1 o 58 00118 119 30 12, 314 O 17 59.9 3 47 00452 317 47
i 13. 124 9 8 51.0 0 42 00130 123 27 %, 317 56 18 15.0 3 48 00461 321 44
J 14. I 27 50 9128 o) 2/4 00142 127 24 14. 321 52 18 29.8 3 48 0.00470 325 40
i‘ 15, I3I 3I “+ 934.4 —+o0 11 00154 131 20 18, 325 48 —+18 44.3 —3 49 00479 329 37
16. I35 13 955.8 —0 3 0.00166 135 17 16. . 329 45 18 58.5 3 48 0.00488 333 33
17. 138 55 10 17.1 o 18 oo178 139 13 17. 333 43 19 12.4 3 47 00497 337 30
18. 142 38 10 38.2 0 32 00189 143 10 18. 337 41 19 25.9 3 46 00506 341 26
19. I 46 21 10 59.2 0 46 00201 I47 6 I9. 341 40 19 39.1 3 43 00514 345 23
20. 150 4 ~+11 19.9 —o0 59 00213 151 3 20. 345 39 19 52.0 —3 41 00522 349 20
21. 153 48 11 40.5 I 12 0.00224 I54 59 21, 349 38 20 4.5 3 38 0.00530 353 16
22. 157 32 12 0.9 I 24 00236 158 56 22. 353 39 20 16.7 3 34 00538 357 13
23. 2 I 16 12 21.0 1 36 00247 2 2 53 23. 357 39 20 28.5 30 00546 4 1 9
24. 2 5 1 12 41.0 I 48 00258 2 6 49 24. 4 1 41 20 40.1 3 25 00553 45 6
25. 2 8 47 +13 08 —I 59 00270 2 10 46 25, 4 5 42 +2051.2 —3 20 00561 4 9 2
26. 212 33 1320.3 2 10 0.00281 2 14 42 26. 4 9 45 21 2.0 3 14 0.00569 412 59
27. 216 19 13 39.7 2 20 00293 2 18 39 27. 413 48 21 12.4 3 8 00576 416 58
28. 220 6 13 58.8 2 29 00304 222 3§ 28. 417 5I 21 22.5 3 1 00583 420 52
29. 223 53 14 17.1 2 39 00315 226 32 29. 421 55 21 32.2 2 54 00590 424 49
30. 227 41 14 36.3 2 47 00326 2 30 28 30. 425 59 421415 —2 46 00598 428 45
31, 430 3 21 50.4 2 38 0.00605, 432 42
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[lan mecena l'lpma:mua l'lpu%unna Ji%rg;;:l:a Log R. 31:;33:1:0
Jynu
I. 4*34™ o ~+21°59.0 . —2™30° 0.00611 4"36m 38
2, 438 14 22 7.2 2 21 00618 440 35
g, 4 42 20 22 15.0 2 II 00624 4 44 31
4. 4 46 26 22 22.4 2 1 00631 448 28
5. 450 33 —+22 29.4 =i, 51 00637 452 24
6. 4 54 40 22 36.0 I 41 0.00642 456 21
7. 458 48 22 42.2 I 30 00648 5 o 18
8. 5 2 55§ 22 48.1 I 19 00653 5 4 14
9. 5 7 3 22 §3.5 I 7 00658 5 8 11
Io. §II 12‘ —~+22 58.5 —o 56 00663 512 7 d
II. 535 20 23 3.1 0 44 0.00668 _ 516 4
12. 5 19 29 23 7.3 0 31 00672 520 O
I3. 523 38 23 11.2 0 19 00676 523 §7
14. 527 47 23 14.6 —0 7 00680 527 53
15. 531 56 ~+2317.5 4o 6 00684 531 50
16. 536 5 23 20.1 0 19 0.00687 535 47
17. 540 15 23 22.3 0 32 00690 539 43
18. 544 24 23 24.0 0 45 00693 543 40
19. 548 34 23 25.4 o 58 00696 547 36
20, 552 43 ~+2326.3 —+1 11 00699 55I 33
21. 556 53 23268 I 24 0.00701 555 29
22, 6 1 2 23 26.9 I 37 00704 559 26
23. 6 5§ 12 23 26.6 I 49 00706 6 3 22
24. 6 9 21 23 25.9 2 2 00708 6 7 19
25, 613 31 +23 24.8 ~+2 15 00710 611 16
26, 617 40 23 23.2 2 28 0.00712 615 12
27 621 49 23 21.3 2 40 00714 619
28. 6 25 358 23 18.9 2 53 00715 623
29. 630 7 23 16.1 3 5 00716 6 27
30. 634 15 23 13.0 3 17 00718 630 58

A A S o i
il it iR
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o oo | Tos [ Tomwa [ lmwwn | ogr | O
Jynn
I. 6"38m24° ~+-23° 9'4 —+3m29° 0.00719 6"34™55°
2. 642 32 23 5.4 3 41 00719 638 s3I
3.‘ 6 46 40 23 1I'0 3 52 00720 642 48
4. 6 50 48 22 56.1 4 3 00720 646 45
5. 6 54 55 22 50.9 +4 14 00720 6 50 41
6. 659 2 22 45.3 4 25 0.00720 654 38
7 73 9 22 39.3 4 35 00720 658 34
8. 7 715 22 32.9 4 45 00719 7 2 31
9. 711 21 22 26.2 4 54 00718 7 6 27
10. 715 27 ~+22 19.0 ~+5 3 00717 7 10 24
II, 719 32 22 11.4 5 12 0.00715 7 14 21
12. 7 23 37 22 3.5 5 20 00714 7 18 17
14, 7 27 41 21 §55.2 5 28 00712 722 14
14. 7 31 45 21 46.5 5 35 00710 7 26 10
15. 7 35 48 21 37.4 +5 42 00707 7 30
16. 7 39 51 21 28.0 5 48 0.00704 734 3
17. 7 43 54 21 18.2 5 54 00702 738 o
18. 7 47 55 21 8.0 5 59 00699 7 41 56
19. 751 56 20 57.5 6 4 00695 745 53
20, 7 55 57 —~+-20 46.7 +6 8 00692 7 49 50
21, 759 57 20 35.5 "6 11 0.00689 753 46
22, 8 3157 20 23.9 6 14 00685 787 43
23 8 7 56 20 12.0 6 16 00681 8 1 39
24. 811 54 19 59.8 6 18 00677 8 5 36
25, 815 52 ~+19 47.2 —+6 19 00673 8 9 32
26. 819 49 19 34.3 6 20 0.00669 813 29
24, 823 46 19 21.1 6 20 000605 817 25
28. 827 42 19 7.5 6 20 00660 821 22
20. 831 37 18 53.6 6 19 00656 825 19
30. 835 32 —+18 39.4 —+6 17 00651 829 15
3I. 839 26 18 25.0 6 15 0.00646 833 12
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[lan mecena I‘lpunanuaa Hpunanmxa ]e;gg;;za Log R. 3:1;‘;?:‘?0
ABrycr I

X 8"43™m20 .~+181072 ~+-6m12° 0.00641 Brggm 8s
B 847 13 17 55.1 6 8 00635 841 3
3 851 6 17 39.7 6 4 00630 845 1
4. 854 58 17 24.0 6 o 006024 848 58
5. 8158 49 —~+17 8.1 —+5 54 00618 852 54
6. 9 2 40 16 51.8 5 49 0.00012 856 51
7. 9 6 30 16 35.3 5 42 00605 9 o048
8. 9 10 19 16 18.5 5 35 00598 9 4 44
9. 914 8 16 1.5 5 28 00591 9 8 41
10. 917 57 ~+15 44.2 ~+5 19 00584 912 37
II. 921 44 15 26.7 5 II 0.00577 916 34
12. 925 32 15 8.9 5 I 00569 920 30
13. 929 18 14 50.9 4 51 00561 924 27
14. 933 4 14 32.6 4 41 00553 928 23
I5. 936 50 | —+1414.1 —+4 30 00545 9 32 20
16. 940 35 1355.4 4 18 0.00537 936 17
17 944 19 1336.4 6 00528 940 13
18. 948 3 13 17.3 3 53 00520 940 10
19. 951 46 12 57.9 3 40 00511 948 6
20, 95529 | +1238.3 +3 26 00502 952 3
&Y. 959 I2 12 18.6 3 12 0.00494 955 59
24, I0 2 53 11 58.6 2 58 - 00485 959 56
23. 10 6 35 11 38.4 2 42 00476 I0 3 52
24. 10 10 16 11 18.1 3 ay 00466 I0 7 49
25. 1013 56 —+1057.6 2 II 0.00457 | IOII 46
26. 10 17 37 —~+10 36.9 ~+1 54 0.00448 10 15 42
27. 1021 16 10 16.0 1 38 00439 10 19 39
28. 1024 56 9 55.0 1 21 00429 10 23 35 |
29. 10 28 35 9 33.8 I 3 00420 1027 32
30. 1032 I3 912.4 ~+o 45 00410 10 31 28
31. 10 35 5§52 8 50.9 o 27 0.00400 10 35 25

R U R R A

BN BT

A O
T A R S Rt S
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[lan meceua rlpunaunna npnnsma ]ig};:x:{:a Log R. 31;33::0
Centembap
I. 10"39™30° —+-8°29'3 —+om g* 0.00390 10"39™21"
3, 1043 8 8 7.5 —0 10 00380 1043 18
3. 10 46 45 7 45.6 0 29 00369 10 47 14
4. 10 50 22 7 236 0 49 00359 I0O§I II
5. 10 53 59 +7 14 —1 8 0.00348 10 55

6. 1057 36 6 39.2 I 28 00337 1059 4
7. 11 1 13 6 16.8 I 48 00326 I1 3 I
8. IT 4 49 554.3 2 8 00315 . | 11 6 57
9. 11 8 25 5 31.7 2 29 00304 I1 10 54
10. I112 1 -+5 9.1 —2 49 0.00292 II1 I4 50
1. 11 15 37 4 46.3 3 10 00281 11 18 47
12 I119 I3 423.5 3 31 00269 I122 43
13. II 22 48 4706 3 52 00257 © 1126 40
14. 11 26 24 3376 4 13 00246 1130 37
15. 1129 59 |, 43145 —4 34 0.00234 I1 34 33
16, 11 33 34 2 §51.4 4 55 00222 11 38 30
17. 1137 9 2 28.3 5 17 00210 II 42 26
18. 1140 45 2 5.I 5 38 00198 I1 46 23
19. 11 44 20 I41.8 5 59 00186 1150 I9
20. 1147 55 +1186 —6 21 0.00174 I154 16
21. 11 51 30 0 55.2 6 42 00162 1158 12
22, 1155 6 0 319 3 00150 12 2 9
23. 1158 41 ~+o 85 7 24 00138 12 6 6
24. 12 2 17 —0 148 7 45 00126 1210 2
25, 12 § 53 —0 38.2 —8 6 0.00114 12 13 59
26. I2 9 29 1 1.6 8 27 00102 12 17 5§
27. I2I3 § I 250 8 47 00090 1221 43
28. 12 16 41 1 484 9 7 00078 12 25 48
29. 12 20 18 2118 . 927 00065, 12 29 45
30. 1223 54 2352 9 47 0.00053 12 33 41
34
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' Llax: mﬁu,'a. ![ HP“B:IAHa npnx;vfnna ) Jzupuea;:e»:;a Lég B, : 3‘1%353;‘0
' G s
OxkroGpa ] ) . »
2 1 ‘ 12%27m31° — 2°%8'c —10™ 7 0.00041 1237m38s
2. | 1231 9 321.8 10 26 00029 12 41 35
% 12 34 47 3 45.1 10 45 00016 12 45 31I
4. 12 38 25 4 8.3 I1 3 0.00004 12 49 28
| 5 | 1343 3 — 431.5 —I1 21 9.99991 12 53 24
6. | 1245 42 454.6 I1 39 99979 12 57 21
7. | 49 21 517.7 11 57 99966 13 117
8. 1253 © 5 40.7 12 14 99954 13 5 14
9 |12 56 40 6 3.6 12 30 99941 I3 9 IO
0. | 13 020 — 6264 —12 47 0.99928 1313
T - 13 4 1 6 49.2 13—2— 99916 13 17
12. f 13 7 42 7 11.8 13 18 99903 ‘13 21
I3. j 1311 24 7 344 13 33 99890 1324 57
14. | 1315 6 7 56.9 13 47 99878 1328 53
15 1318 49 — 819.2 —14 I 9.99865 | 1332 50
16. i322 32 841.4 14 14 o 99852 1336 46
17. 1326 16 9 35 14 27 99840 1340 43
18. 1330 © 9 25.5 14 39 99827 1344 39
| 19. | 133345 9 47.3 14 51 99815 1348 36
| 20 |" 1337 31 —1I0 9.0 —"15 2 9.99803 1352 32
21 1341 17 10 36.6 15 12 99791 1356 29
22, 1345 4 10 §2.0 15 22 99779 14 o 26
23. 1348 5I IT 13.2 15 3I 99767 14 4 22
24. ! I352 39 11 34.2 15 39 99756 14 8 19
25. 1356 28 —11 55.1 —15 47 9.99744 14 12 15
26, 14 018 12 15.8 15 34 99732 1416 12
27. 14 4 9 12 36.4 16 o 99721 1420 8
28, 14 8 o 12 §6.7 16 5 99710 1424 5
29. I4 11 52 1316.8 16 10 99698 1428 1
30. 14 15 44 —13 36.7 —16 14 9.99687 14 31 58
3L 1419 38 13 56.4 16 17 99676 14 35 55
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Row ecena | TP | pumwna | Jemswmm | ogp | Spessano
Hogem6ap
I. 14"23m32°¢ —14°159 —16M19° 9.99665 14"39™51°
2. 1427 27 14 35.2 16 20 99654 14 43 48
3. I431 23 14 54.2 16 21 99642 14 47 44
4. 14 35 20 15 12.9 16 21 99631 1451 41
5. 14 39 17 —15 31.5 16 20 9.99620 1455 37
6. 1443 16 15 49.7 16 18 99610 1459 34
7. 14 47 15 16 7.7 16 15 99599 15 3 30
8. 1451 I5 16 25.5 16 12 99588 15 7 27
9. 14 55. 16 16 42.9 16 8 99577 : I511 24
10. 1459 17 —17 0.1 —16 3 9.99567 i_“—1_-5 I5 20
II. 15 3 20 17 17.0 15 57 99550 1519 17
12. 15 7 23 17 33.6 15 50 99546 1523 13
13. 1§11 27 17 49.8 15 42 99536 1527 10
14. 15 15 32 18 5.8 15 34 995206 | 1531 6
I5. 1519 38 —1821.5 —15 25 0.99516 | 1535 3
16. ‘15 23 45_ 18 36.8 15 15 99506 15 38 359 ]
17. 1527 52 18 51.8 15 4 99497 { 1542 56
18. 1532 I 19 6.4 14 52 99487 1546 53
19. 1536 10 19 20.8 14 39 99478 1550 49
20. 1540 20 | —19347 | —14 26 | 009470 | 1554 46 |
21, 1544 31 19 48.4 14 12 99461 15 58—42_—
23, - 1548 42 20 1.6 13 57 99453 16 2 39
23. 1552 55 20 14.5 13 41 99444 | 16 6 35
24. 1557 8 20 27.0 13 24 09436 16 10 32
25. 16 1 22 —20 39.2 —13 7 0.99429 16 14 28
26, 16 3 37 20 50.9 12 48 99421 16 18 25
27 16 9 52 21 2.3 12 29 90413 16 22 21
28. 1614 9 21 13.3 12 IO 99406 16 26 18
29. 16 18 26 21 23.9 11 49 99399 16 30 15
30. 16 22 43 21 34.0 11 28 9.99392 ] 16£4~11
e
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[las mecena npm;up,na Hpnx;np,ﬂa Ji%":::u? Log R. Sggiﬁaeﬂo
Heuem6ap

I. 16%27™ 2° —21°43'8 —I1™ 6° 9.99385 16738™ 8¢
2. 16 31 21 21 §3.1 10 43 99378 1642 4
¢ 2. 16 35 41 22 2.1 10 20 99372 16 46v I
4. 1640 1 22 10.6 9 56 99365 16 49 57
5. 1644 22 | —22186 | — g 32 999359 | 1653 54
6. 16 48 43 2226.3 9 7 99353 | 1657 s5I
‘I 1653 5 22 33.5 8 42 99347 17 I 47
8. 16 57 28 . 22 40.2 8 16 09341 17 5 44
9. 17 1 SI 22 46.5 7 49 99335 17 9 40
10, 17 6 14 —2252.4 — 7 22 9.99329 17 13 37
II. 17 10 38 22 57.8 6 55 99324 17 17 33
12. 1715 2 23 2.8 6 27 99319 17 21 30
13. 17 19 27 23 7.3 5 59 99314 17 25 26
14. 17 23 52 2311.3 5 31 99309 17 29 23
15. 17 28 17 —23 14.9 — 5 3 9.99305 17 33 20
10, 1732 43 23 18.0 4 34 99301 17 37 16
17, 1737 8 23 20.7 4 5 99297 17 41 13
18. 1741 34 23 22.9 335 99293 1745 9
19. 1746 o 23 24.6 3 6 99290 1749 6
20. | 1750 26 —2325.9 — 2 36 9.99287 1783 2
21. 1754 53 23 26.6 2 6 99284 17 56 59
23, 17 59 19 23 26.9 I 37 99282 18 o 56
23. 18 3 45 23 26.8 1 7 99280 18 4 52
24. 18 8 12 23 26.1 o 37 99278 18 8 49
25. 18 12 38 —23 25.0 — o0 7 9.99276 18 12 45
26. 1817 § 23 23.5 -+ o 23 99274 18 16 42
37. 18 21 31 23 21.4 0 53 99273 18 20 38
28, 18 25 §7 23 18.9 I 22 99272 18 24 35
29. 18 30 23 23 15.9 I 52 99271 18 28 31
30. 18 34 49 —23 12.5 — 2 21 9.99270 18 32 28
i 18 39 15 23 8.5 -+ 2 50 99270 18 36 25
33, 18 43 40 23 4.2 3 19 99269 18 40 21
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IlpuBupgan panmyc m mapanaxca Cynna.
Janyapa I. 16'18" 9’0 Jyna 10. 15'45" 877
I1. 16 17 8.9 20. 15 46 8.7
21. 16 17 8.9 30. 1547 8.7
3I. 16 15 8.9 Agrycra 9. 1548 8.7
®ebpyapa 10. 16 14 8.9 19. 1550 8.7
20. 16 12 8.9 29. 15 52 8.7
Mapra 2. 16 10 8.9 Centembpa 8. 15 54 8.7
12. 16 7 8.9 18. 1557 8.8
23. 16 4 8.8 28. 1559 8.8
Anpuna ‘ 16 2 8.8 Oxrobpa 8. 16 2 8.8
II. 1559 8.8 18. 16 5 8.8
21. 1556 8.8 28. 16 8 8.9
Maja I. 15 54 8.7 Hosem6pa 7. 16 10 8.9
II. 1551 8.7 17. 16 12 8.9
21, 1550 8.7 27. 16 14 8.9
31, 1548 8.7 Jleuembpa 7. 16 16 8.9
Jyna 10. 1547 8.7 I7. 16 17 8.9
20. 1546 8.7 37, 16 17 9.0
30. 1545 8.7 37. 16 17 9.0
Ilonpaske k 3a mowerak ropmsme,
Ton. k . Ton. k Top. ko
1900.* —+ 0360 1920.* -+ 0.516 1940.* ~+-0.672
OI. —+o0.117 21. 4 0%273 41. -+ 0%29
02. — 0.125 22. ~+0.031 42. + 0.187
03. — 0.367 : 23, — 0.211 43. — 0.055
04.* -+ 0.391 24.* —+ 0.547 44.* —~+0.703
1905, +0.148 1925, ~+-0.305 1045. -+ 0.461
06. — 0.094 26, ~+ 0.062 46. -+ 0.218
07. — 0.336 27 —0.180 47. — 0.024
08 * ~+ 0.422 28 .* ~+0.578 48.* +0.734
09. ~+0.180 29. -+ 0.336 49. - 0.492
1910. — 0.062 1930. —+ 0.004 1950. -+ 0.250
I1. — 0.305 3I. — 0.149
12.* 0.453 32.* 0.609 .
3. | i e 33. i 0.367 ) — Ipecrynua ropuna.
14. — 0.031 34. —~+-o0.125
1915, — 0.273 1935. — 0.117
16.* + 0.484 36.% —+ 0.640
17. + 0.242 37. +0.398
18. 0.000 38. ~+ 0.156
19. — 0.242 39. — 0.086




-Ha cmpann

10.
11.
12.
13.

15.

15.

17.

19.
22,
22.
23.
24.
31.

43.
43.
45

49.

22RLE

101.
103.

111
115.
“116.

I'nasHe

3anaXxeHe T'pelIKe:

Y Bpcmn Oaumamuano
5. osro pacunuire
18. ,, Cdepna
15. 5 Pb
1., +5.69
. 9. o8no (H— %’ d:i:i;'-'-)
1 1
- L+
15. ,, Konnepos
17. ,, cap moryhHo,
1. » o —
6. , 'KOHUYAHOI'a
3 Ww;
8 ., oTBapa
2. , 57 =9.1
S PO nojeoxa
Cn. 42. 6. Z0]j
20. o3ro usHap iw = + 1.30 npasHo
1. npenasu
13. » (cm.
8. nocraje
14. 03mo 3aBHCTH
B «n (A, + A7)
7' »” (Ao + A’i)
8' »” (AO + ‘AIB)
4 , CNOYKHUjH
5. 03ro + 0.02
13. +0.2
17. €4
. » KO
15. EKPOHOM
4. o3no €KeKTpoAa
3. 5 BUCHKOM
1., BEepTHIA
4 + Ve)
20. ,, 1. 35.

Tpe6a na 6yze

pacnmne

5. Chepma . . .
Py
+ 5.96

h*d, —r
[+ 2% )

bl
’%+—=o .. (15)

Kennepos
cap moryhHo Aa ce —
T
KOHHMYHOra
AVAH
oTBOpa
T
57=09.1
m;nyuoaeoxa
Z0y
cpeame
nposasu
(un.
mocToje
. 3aBHCHOCTH
(Ao —A%)
(A, —A%)
Ao — A'y)
CIIOYKEHNj 1
' —0.02
+0.3
e?,

XOp,
E€KPaHOM
eneKTpoaa
BHCOKOM
BEpTHKAJIA
+ Ve?)
um. 25.




Ha cmapann

119.
125.
126.

156.
163.

164.

168.
171,
174.

178.

»
179.
184.

”
187.
192

”»

211,
213.

Y spcman

11. osro
10. ,,
19. ospo
1 »
3. osro
1. 5

L

12. ,

10. o3p0 ..

16. ,,
15. ,,

12. osro

12. ,,
3
17. oapo
.18, ,,
21,
'13. oaro
3. o3m0
21. osro
11. oapo
12. »
13. ,,
8 .,
9, .
16. osro

5 ,
14. ospo
3,5 u6.,

5. 08ro
2. ,
12- »

Ca. 117.

_ 6. o3no0
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OawnmraMuaano

NOAE/HEHOM
HHHEjyCcHMA
6nm6
Kou
Korcrpyxunja

V14 4cosectb
8.
As, sinz, — As, sin z,
sin (z,—z,)

x
As,=Bsin (y + n) =7~

As,:Bsin(y—z,)=—i—sin(y——z,)=xcosz,——

1990.
Ha ca. 103. z 70
aw — &
t—g =t
—4 583
MepeqHOHANTHE
4 (§o-4+-zm) = 285517
zm =2859 45
(«) =255750.,
Fs—en)= +22
TonxorT
TonkoToBOoM
TH+u—2o)
(T+u—aq)
o =44°13".7°
Astrolobe.
Acrponobzja
—K,f
sin (o —3)
sin o sin 3
(sin t'—t)
1
dsin1”
=N, —
Kpyra
eNunTaKe
pexTacueHauja
z

(-

2 cotg d sin?® %

Tpe6a na 6yae

nOAe/bEeHUM
HOHHMjyCcuMa
aum6
Koju
KoncTtpyxmaja
V14 $cosectd .
80.
As, sin z,— As, sin z,
sin (z,—2,)

sin(y + z,) =x cos z; +

sin y
1890.
z="T0
— i
+ LZ—_ =t
—4 580
MepHAHOHAIHEe
4+ (Go+2m) =322437
zm = 322536
(«) =22 57 50.,
Y es—em)= +25
TaaxorT
TankoToBOM
(T'+ t,— )
(T4 u,—0)
o, = 44°13'.7
Astrolabe
Actponabuja
— K
:———;: ?s;fg =2 cotg & sin? -;—
sin (I'—t)
L
dsin1”
=Ni, —
HHCTPYMEHTa
5 E€KJINNTHKE
pexTacneHsuja
14

(3.~

MR

QL
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