CAMOAEADHDIE
ACTPOHOMUYECKUE
HHCTPYVMEHTDI

1 HABAIOAEHMY

& HIAMU

H.A.HOBHKOB, B.A.LIHLLAKOB




M. [l HOBMKOB, B. A. LLIMUIAKOB

CAMOJIEJIbHBIE
ACTPOHOMMUECKME
" UHCTPYMEHTBHI
Y HABJIIOIEHHSI
C HUMH

&

M3IATEJIbCTBO «HAYKA»

T'JTABHAS PEOAKLIUS
PU3NKO-MATEMATUYECKOW JINTEPATYPHI
MOCKBA 1965



522.1 *
H 73
YIK 522.0 (023)



NPELHCJIOBHE

Jlio6uteneli acTPOHOMHH OYeHb MHOTO H MHOTHE H3
HHX XKeJalioT caMu HabaogaTh HeGecHble cBeTHJA. B aToit
KHHMre MBI paccKasbiBaeM O cnocoGax HM3roTOBJIEHHS ca-
MOZEJbHbIX aCTPOHOMHUYECKHX NpHGOPOB H HHCTPYyMEH-
T0B H O crnocoGax HX HCIOJb30BaHHs s psAfa HauGo-
Jleé MHTEPECHbIX, JIeTKO AOCTYTHBIX HaGJIOeHH.

" Bynyun nose3HbIM pasBjieyeHHEM, STH HaGJIONEHHS
BOOGLIE-TO MOTYT NOCTaBJASATb YAOBOJBCTBHE TOJBKO Ca-
MHM Ha6Ji0aTesIM. -

“'MHorie HabJjwonartesd, NpHOGpeTss HEKOTOpHIA Ha-
BHIK, TIOXKeJAIOT H CyMeloT NMPOBOAHTH GoJiee cephbe3Hble
HabmioneHuss MpPH MOMOIIH HECKOJbKO GoJjiee CJIOXKHBIX
cdMojieaIbHbIX e NpHBOpOB.
+“UeJioBEeK, Cepbe3HO H BIYMUHBO 3HAKOMSMILIMHCA C
déTpoHoMHuedi, He MOXKeT He MOJIOGHTb 3Ty HAYKy, KOTO-
PYIO HepelKO Ha3blBaNM «UapuUedl HAyK», «MaTepblo UH-
BRansauuu». VMeHHO OHa, Oynyuu ApeBHefiliedl Haykoil,
HoAoxHuIa HAUANO NPOTPecCy YeJSO0BEUECKOH MBICAH H
passuTHIO HayuHBIX 3HaHHH. ACTPOHOMHsSI Hayaja OCBO-
GoXnmaTh JIOflell OT CTPAaXOB W CyeBepHil, MOPOXKIan-
HIAXCA HEeNOHSATHBIMH M Ha MNEepPBHIN B3IV CBEpPXbecTe-
CTBEHHBIMH SIBJIEHHSIMH MPHPOAbI, OT PEJUTHO3HOH CJe-
NOThI; OHA OTKPHJIA JIOASM TJ1a3a Ha €CTeCTBEHHYIO
3aKOHOMEPHOCTb U MMO3HABAEMOCTb [a¥Ke TAKHX fBJEHHH,
KOTOpble Ka3aJIMCb 3araJovHbIMH, HEOOBACHUMBIMH, He-
AOCTYMHLIMH yMY YesloBeKa.
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Hayunoe MHpOBO33peHUe, KOTOPHIM HEMpPeMEHHO MOJ-
JKeH 006J1alaTh KaXKIbli 06pa30BaHHBIH YeJOBEK, HeMBIC-
JUMO 6e3 NMpaBHJIBbHBIX NMpPEACTABJEHHHA O CTPOEHHH BCe-
JIEHHOH M 0 mpupoje HeGecHBIX sIBJEHHH.

Hecmorps Ha cBoe Kak OYATO COBEpIIEHHO <He-
3eMHOe» COJiep)KaHHe W HanpaBJ/eHHe, aCTPOHOMHS IJIy-
60KO Ba)KHa B MPAaKTHUECKOM OTHOIUEHHH. K3BecTHO,
YTO OHA H BO3HHMKJIA H3-32 HEOOXOAMMOCTH OPHEHTHPO-
BaThCsl HA MECTHOCTH U ONpelessTb BpeMs. IJTH XKe
HNpaKTHYECKHe HYXJbl — ONpeJieJlieHHe, XpaHeHHe H CO-
oOlLIeHHe TOYHOI'O BPEMeHH, BOXKJeHHe MOPCKHX CYIOB
H CaMoJIeTOB, COCTaBJeHHe TOYHBIX Treorpaduyeckux
KapT — acTPOHOMHSI TPOAOJKAET YIOBJIETBOPSTL M Te-
nepb. Ha ocHoBe acTpoHOMHuecKHX 3HAaHHH ObuIM CO-
371aHbl BCSIKOIO poja NpH6Opel M mpucnocobjeHus (Me-
XaHWYeCKHe yachl, KajeHaapu H T. n.). [Toatomy o mpak-
THYECKOM 3HAUEHHH aCTPOHOMUH MNPOCTO 3aGbIBAIOT HJIH
He 3HalOT, XOoTs 0e3 acTPOHOMHH OOGXOLHTbCS HEJb3sl.

I/ cBOMX HayYHBIX MCCJEIOBAHHHI aCTPOHOMBI HC-
NOJIb3YIOT JHAHHBIE H MeTOAbl pPsifia CMeXHbIX HAayK (Ma-
TeMaTHKH, (QU3HKH, XUMHM, OHOJIOTHH M [p.), a Iad
CO3JaHHsI CBOHX MHCTPYMEHTOB U NpHOGOPOB — pasiuy-
Hble JOCTHXKEHHs TeXHHKH. B CcBOIO ouepenb acTPOHOMHS
crnoco6CTBYET PAasBHTHIO Psiia HAyK H Pas3fieloB TeXs
HUKH, o6oramiasi HX HOBBIM KOHKDETHEIM COZepKaHHeMm
(MaTeMaTHKa, MeXaHHKa, ONTHKAa H T. IL).

ABTOpH 6yAyT CYHTaTL CBOIO 3ajayy BHINOJHEHHOH,
eCcJIH TIpejJiaraeMasi KHUra npoGyIuT y YHTaTesNeH HHTe-
pec K acTPOHOMHM H K CaMOCTOSITEJbHBIM JIIOOHTe/Nb-

CKHM HabJI0JeHUSIM.



TVIABA TIEPBAS
TEJIECKON

1. Yemy cayxar TeJecKOmbl

Tesmeckonbl ONMUCHIBAEMOTO B 3TOH KHHTe BHIA Mpen-
cTaBJagi0oT co6oit kpyraele Tpy6el. Ha onHom KoHIe
Tpy6Hl TeJiecKOona noMelnaercss 06vexTus — ofHa JMH3a
WM CHCTEMA JIMH3, Ha JPYroM — oKkyAasp (B npocTedilieM
cnyyae Jayna). OObeKTHB HMeeT Has3HaueHHe cobparh
BO3MOKHO GOJbIlle CBeTa OT YyAaJeHHHX OOBEKTOB H
co3aaTh UX H306paKeHue BOMU3N raasa (BHYTPH TPYGH).
B okynsp nosnyuyeHHoe H300paxeHHe paccmatpuBaercs,
KaK B OGBIKHOBEHHYIO JYIy. -

Bo cKOJBKO pa3 miomanb OGbeKTHBA G6OJblle MJIO-
many 3payka rjasa, BO CTOJBKO pa3 Goabllle cBera CO-
Geper oO6bexkTuB. IlosTOMYy TeJeckonm MO3BOJSET YBH-
IeTh 3HAYHTENbHO Gosiee cJyabble HeGeCHBle OOBEKTH
YeM MBI BHIHAM MPOCTBIM TJIa30M.

2. ByneM M3roToBJsiTh TeJaecKom-pedipakrop

Ienast TeJecKom, Hamo 3a060THTbCS O TOM, YTOGH
MOXHO OBbIJIO:

1) mosyyaTh NpH NMOMOIIH OObEKTHBA BO3MOXKHO 60-
Jlee gCHOe, HencKaxkeHHoe (BCJEICTBHe, HANpuMep, He-
MPaBUJBHOIO TOJOXKEHHs HJH MJOXOro KauyecTBa oGbek-
THBa), ueTKoe H3006pakeHHe Ha6/10JaeMOro o6GBbeKTa;

2) ymoGHO paccMaTpHUBATh 3TO H300paKeHHe B OKY-
Jsgp u

3) 6e3 3arpyaHeHu#i ObICTPO ¥ TOYHO HABOAUTH Te-
Jeckon Ha HabaogaeMbeli 06BeKT.
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OGBEKTHB H OKYJAD 3aKJIOUEHBl B CIJIOLIHYIO KPYr-
Jayio Tpy6y, 06beJHHAIONYI0O HX B OAHY ONTHYECKYIO CH-
creMy. B 3TOH cHcTeMe 06beKTHB H OKYJAD NOJIKHBI Ha-
XOJAHTbCA JAPYT OT JAPYra Ha HEKOTOPOM ONpeIeeHHOM
PAaCCTOSSHHH M XOpOILIO B3aHMHO LEHTPHPOBAHHI.

Teneckonrl, B KOTOPLIX CBET NMPOXOAMT CKBO3b 0Gbek-
THB, Ha3bIBAKOTCS pedhpaxropamu.

CyliecTBYIOT TeJecKonbl W JPYroro THMa — pegrek-
Topsl. B HHUX H300pakeHHe o6bekTa cO3Jaercs He Ipe-
JOMJIeHHEM JyuyeH B JIHH3aX, a INyTeM OTPaKE€HHsl OT
BOTHYTOro 3epKana. Takue oTpaxkaTelbHble TeJeCKOINbl
JIOGHTENSIM-aCTPOHOMAM H3TOTOBJIATh JOBOJIBHO CJIOXKHO:
Hajgo camoMmy wuQoBaTh BOTHYTOE 3€pKajo M cepe6-
PHMTh MJIH aJIOMHHHPOBATb ero, YTo6bl OHO XOpOLIO OT-
paxaJno cBer JM060H yYacTblo cBoed moBepxHOcTH. [Hus
TesecKona-pepakropa MOXKHO, KaK Mbl YBHIMM Jajee,
6paTh roTOBbIe JIHH3BI, HMelomuecss B npogaxe. [Tostomy
3fecb Mbl OyleM rOBOPHTb TOJbKO 00 H3rOTOBJIEHHH Te-
Jeckona-peppakropa. Tex Ke, KTO 3aXOyeT H3rOTOBHTb
TeJleCKon-peduiekrop, Mbl oTchiiaeM Kk kHure M. C. Ha-
pamuHa «Teseckon acrpoHoMa-oburens», dusmar-
rus, 1962. ' ‘ :

Bo BTOpO# riaBe Hamlero noco6us OMHCAaHO H3rOTOB-
JeHHe cnenuanbHO Ana Habmoaenult CoJHLA mpocToro
Tejeckona-pediekTopa H3 TrOTOBOH BOTHYTO-BBIMYKJIOH
JIMH3BL. »
: 3. O6bekTHB TeJecKona

OO6DbeKTHB — 3TO KpYIJioe JBOSIKOBBIIYKJIOE HJIH BOT-
HYTO-BHIIYKJIOE CTEKJO — JIHH33, a B XOPOIIMX COBpe-
MEHHBIX TeJleCKOnax — JBe M JaxKe TPH pa3JIHYHBIX
JHH3H. CJoXKHHE OGBEKTHBLl AEJAIOTCs VIS TOrO, YTOGHI
OCBOGOAKTHCA QT HEKOTOPBIX HENOCTATKOB MPOCTHIX Q6b-
€KTHBOB M NOJYuuTh Gosiee ueTkue usobpaxenus. O6mb-
€KTHB IOMelllaeTcsi B nepenHeil yactu Tpy6H TenecKkona-
peppakropa. Hepe3 Hero mpexje BCcero NPOXoIsT
Ayud or o6beKTa HabGawaenusa Orciona cravo-
BHTCS NMOHATHHIM HAa3BAaHHE «OOBEKTHBY.

[Ipsimass JIMHHS, NPOXOAAIAs Yepe3 LEHTPHl KpH-
ARM3ABI  NIOBEPXHOCTEH JIHH3bl, HA3bIBAETCS ONTHYECKOM
ocbio (a6 Ha puc. 1). Jlyuu, uayue oT 3Be3Rbl, MOXKHO
CYHTaTh napajuienbHeIMH. Ecan Takoit nydyok Jyudeit ma-
RaeT Ha O0BEKTHB MapavijieJbHO ONTHYECKOH OCH, TO, npe-
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fomiisfich, dH CcXOfMTCA B OHHY Touky — ¢okyc (F)
auH3b. PaccrosiHHe 3TOM TOYKH . OT OGBEKTHBA Ha3bl-
BaeTcs (POKYCHbIM; OHO 3aBHCHT OT KPHBH3HHI H Mare-
puaja, H3 KOTODOro H3rotoB/jeH o00bekTHB. Ecin ke
06BEKT HMEET 3aMeTHbHle YIJIOBHie pa3Mephl (Hampu-
mep, JlyHa), To JMH3a Raer H306paXKeHHe KaX o #
ero TOYKH, IIPHYEM OHH HE COJIbIOTCS B (POKyce, a cO3-
nanyt u3obpaxeHue JIyHH Ha HeEKOTOPOH MNJOMIAMKe.

Ho maxe npu oueHb BHICOKOM ONTHYECKOM KayecTBe
CTekJa napaJjjejbHb MYYOK cBeTa NPH MNPOXOXKIEHHH

O6vexmud

a —/] ffﬂ(.

™

— Qoxycnoe paccmosnve -t

Puc. 1. Xon ayue#t uepes 06bekTHB.

yepe3 O6bEKTHB He COMIETCSl HAeaJbHO TOYHO, a CO3ZACT
pa3MbiToe H300paxceHue o6bekra. [JiaBHhIE TIPHYHHDLI
3TOT0 TaKOBHI: : o

1. Jlyun cBera, HAyllHe uepe3 4yacTH OOBEKTHBA, (O«
Jee O/NH3KHE K LEHTPY, CO3AAIOT. H306paxenue, Gogee
LlaJleKoe OT NMOBEPXHOCTH OGBEKTHBA, a Te, KOTOpble Npo=
XONAT Yepe3 KpaeBble YacTH OGBEKTHBA, CO3MAIOT H30-
Opaxenue, Gosee GJin3koe K o6bektHBy. IloaTomy mu3o-
Gpaxenue B LesoM GyaeT B HEKOTOPOH CTeleHH Pa3Mbl-
TBIM- IJTO siBJieHHe HasbiBaeTcs cghepuueckol abeppa-
yued. , . .

2. HM3BecTHO, uTO Geqbiii CBET SABJISIETCS CMEChIO IBET-
ubix ayyed. OH pacnajaercsi Ha COCTaBJISIOILHE €rO,
LBeTHbIE JIyYH NPH NPOXOXKJEHHH Yepe3 NPeoMJIAIOIY0:
cpemxy — uepe3 NOxKIeBhle Kalii (B pe3yJbTarTe MOsiB-
AsieTcsl pajyra), rpaHeHoe CTeKJO (NPH3MBI) M T. H. -

Jlunza Kak Gbl COCTOHMT H3-MHOXecTBa NpHu3M.  [lo~
3TOMYy NpPH NPOXOXJAEHHH uepe3 OODBEKTHB GeJsibie Yy
NoJBepralTcs NOAOGHOMY pPa3JokKeHHIO. 3esleHble CH-
HHe, (uOJeTOBHE . JyuH, [peJOMJAAILIMECS §o/iblile,
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OyAyT cxomutbcs Gauke K OODBEKTHBY, ueM KpacHbIe
Jy4H, MOJBepraioliecs MeHblIeMy HpejoMaeHuio. B pe-
3yabTate OyAyT cO3faBaThCsl pa3HOLBETHBle H306paXe-
HUf, U N03TOMY 06las KapTHHA OydeT uMeTb 6ojee HJH
MeHee BBIDAXKEHHYIO. PalyXkKHYI0 OKpPacky. DTO sBJ/eHHE
Ha3bIBaeTCs xpomaru4eckoil abeppayuei.

Mbl roBopuM 06 3THX ABYX BHAax abeppauuil A1d
TOrO0, 4TOOBI NpefocTepeyb OT HEHYXKHBIX OrOpueHHH BCeX
TeX JIOOHTeJNell acTPOHOMHH, KOTOpHIe, €CTEeCTBEHHO,
CTPeMsATCS HMMeThb HaWJyyllHe H306pakeHHsi HeGeCHBIX
CBETHJI NPH HaOJIONeHHAX B CBOH CaMoJejbHHIEe TeJje-
ckonbl. JTO TeM Gojiee HAfAO HMETb B BHAY MPH KOH-
CTPYHPOBAHHH TAKHX MPOCTHIX HHCTPYMEHTOB, KaK TeJe-
CKOIBl ¢ 06'beKTHBAMH H3 OUKOBBIX CTEKOJI.

4, Crekna aas o0beKTHBA

Hekoropbie monu oTMYalOTCs  AajJbHO30PKOCThIO:
OHH XOpOLIO BHAAT YyAaJleHHble NpeAMETH H XyXe —
6auskue. [lJs McnpaB/ieHHsi 3TOrO HENOCTATKA 3PEHHs
NOJb3YIOTC OYKAMH CO CTEKJaMH, Ha3blBaeMbIMH IIO-
JIaTBIHH «KOHBEKC» YTO O3HAuaeT «BHIMyKJbIH». Bor Ta-
KOe CTeKJO0 auametrpoM 4—>5 cm MU MOXKHO B3SITb B Ka-
yecTBe OGBEKTHBA [J151 CaMOJIENbHOrO TEeJecKomna.

HyxHo npHo6pecTH OYKOBOE CTEKJIO KOHBEKC, Jydlie
KPYIJIOe, C KpasiMH, ellle COBCeM He OOTOUEHHbIMH (He-
06TOUEHHOE CTEKJO HMeeT OOJbLIMH AUAMETP).

CaMBIM MOJAXOASIIHM GbLJIO OBl CTEKJIO C ONTHYECKOil
CHJION B TJIOC OAHY AHONTPHIO. DTO OGO3HAaYeHHe yKa-
36IBAET, UTO CTEKJO MMeeT ()OKYCHOe pAaCCTOSIHHE B ORMH
MeTp.

®oKycHOE pacCTOsiHHEe MAHHOTO CTeK/la MOXHO Y3-
HAThb CJEAYIOUIHM OGpa3oM: NMOMECTHTE CTEKJO Ha NYTH
ayueii Coinua nepef KakKuM-HHOYIb 3KpaHoM (Hampy-
Mep, mepea CTeHOH, mepef JaucTOM OyMaru W T. m.) u,
npuGaMKAas CTEKJO K IKPaHy HJH OTOABHIasi OT HeEro,
cJefluTe 3a TeM, uToGHl n3o6paxkenne CoaHla, monyuaso-
Hieecss Ha 3KpaHe, CTAHOBHJ/IOCH HAHMEHBIUMM M HauGo-
Jee ADKMM, OTUETJHBO OOpHCOBaHHBIM. B 3TOM cayuae
paccTosiHMe OT cTeKaa J0 3KpaHa H Oyaer ¢okycHbim
pPaccTOsIHHEM JaHHOrO CTeKJa.

Ecnn ouxoBoe crekso B OJHY AHONTPHIO AOCTATh He
yAacTCs, MOXHO cfenarb TeecKon C OGDbeKTHBOM B

8



+0,5; +0,75; +1,25; +1,5 i +2 muontpuu. Coor-
BETCTBEHHO OyIeT MEHfTbCA M JJIMHA TeJecKona,
3amMeTbTe, YTO (POKYCHOE DPacCTOSIHHE OYKOBOIO CTe-
KJa C W3BECTHOH ONTHYECKOH CHJIOH MOXKHO Y3HATh, pas-
JeJUB EIHHHIy Ha BEJMUHHY €ro ONTHYECKOH CHJIBL.
Paccrosinye OyIeT BbIpaxeHO B MeTpax. B yKazauueIx
clyyasix Mbpl OyleM HMeTb (OKYCHble PacCTOSIHHs, Pas-
uee 2 M, 1,33 m, 80 cm, 67 cm, 50 cm COOTBETCTBEHHO.
Crekaa ¢ GOKyCHBIM paccrosiHHeM Gosiee 2 m (MeHee
0.5 mmontpuu) uanm Menee 50 cm (Gosee 2 puonTpuil)
G6paTb He DEKOMEHIYETCs: B IEPBOM CJyyae TeJecKomn
Gyner OyeHb MJWHEH W ¢ HUM Oyner TPyaHo paGoTath,
BO BTOPOM XK€ CMOXeT [AaBaTb JHIIb OYeHb HeGOoJblLIHe
yBeJHUEHHS.

5. Oxyasp

‘HM3o6paxenne o6bvekta (Hampumep, JIyHwl), moay-
yeHHOe NpHU NOMOILH OOGBEKTHBA, paccMaTpuUBaercs ye-
~ pe3 OKyJasip (OT JIaTHHCKOrO CJOBa «OKYJIOC» — IJ1a3)

(puc. 2).

Obvexmu6 Oxyaap

Puc. 2. Xon ayuefi x rnasy uepes Okyasp.

“OKyJIsIppl B 3aBHCHMOCTH OT HX YCTpOiicTBa GbiBaiOT
Pasqoll cunbl, TO €CTb MOTYT [aBaTb Da3Hble yBejauye-
Hug. OfHAKO OKyJ/sphl, RAIOUMe KPYyNHble YBeJHYEHHS
(B./cOTHH pa3), MOXKHO NPUMEHATb TOJBKO NPH MOJdyYe-
HHH OYeHb YETKOTO, sICHOrO0 M300paXKeHus 00beKTa C I0-
MPIBIO JOCTATOUHO GOJBUIOO U XOPOLIEro OOBbEKTHBA.
-~ He6oabwo#i mo pasmepam oGbekTHB coGupaer MaJo
CBeTa M JaeT He OYeHb sipKOe H300paxkeHHe HabJionae-
Moro mpexmera. Eciim MBI Takoe claGoe H3o6paxeHue
6yneM paccMaTpHBaThb B CHJIBHBIE OKyJAp, Hamouiuil
6ouiblioe yBesuueHue, HAGIIOfaeMasi KAPTHHA [IOJYYHTCS
COBCeM HEYIOBJIETBOPUTENbHOH, HesICHOH.

B caMonenbHOM Teseckome, ONHCHIBAEMOM 31€Ch, 06'b-
€KTUB 3aBeJOMO Oy/JeT HeBBbICOKOro Kauecta. [Tosatomy
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C TaKHM TeJIeCKONIOM COBCEM He CJelyeT CTPEeMHTbCS MOo-
Jy4aThb CKOJBbKO-HHOY[Ib 3HAauHTe/bHble YBeJHYEHHUS.

Hast okynsipa MOXHO B3siTh HEGOJIBILYIO JyTy, Jydlle
BCEro TaKyW, KaKOH MOJIb3yIOTCS 4acOBbie Mmacrepa. Ta-
KHEe JIynbl, UMelolHe BHA KOPOTKHX TPyGoueKk, OCOGEHHO
YAOGHBI A/ npocTeliliero caMofesbHoro tesneckona. Mo-
3KHO, KOHEUHO, 6paTh M WHble MOAXOASIHe Jynbl ¢ ¢o-
KYCHBIM paccTosiuneM B 2—5 cm. Oryaspbl ¢ QOKYCHBEIM
paccrosiHueM, MeHbIIHM 2 cM, K paBoTe ¢ TakoH cjaboH
TpyGoil HeNmpuUrOAHBI: yBeJHuYeHHe OyleT H3JIMIIHe Be-
JIHKO; mpu (OKYCHOM XKe pacCTOSiHUH, GojblieM 5 CM,
OKyJsIpbl GyAyT [1aBaTh OYeHb HeGOJblIOE YBeTHUEHHE.

YBeanueHue, KOTOpoe MoXKeT GBITh MOJYYEHO ¢ HaH-
HBIMU O0BEKTHBOM U OKYJISIpOM, Y3HAeTcs NyTeM JesleHUs
(hoKycHOro paccrosiius 06beKTHBA Ha (DOKYCHOe paccTosi-
Hue okyJasipa. Tak, oKy.asip ¢ QOKYCHEIM paccTOSTHHEM B
2 cm pact npu oObekTHBe ¢ (OKYCHBIM pAaCCTOSIHHEM
100 ¢m (QukOBOE CTEK/IO B ONHY AHONTPHIO) yBeNHUEHHe
B 50 pas (100:2), a npu o6bekTuBe ¢ (GOKYyCHBIM pac-
crosinueM 50 cm — yBenuueHde B 25 pas.

Okynap HaAO NPHCNOCOGUTD K OKYJISIDHOM YacTH TPy-
6bl. OaHH H3 C1IOCOBOB YKpenJieHHst KPYIrJIoH Jynbl B OKY-
JFpHOH yacTd TPyOBl aHAJOrMYEH TOMY, KOTOPHIl nanee
pexgmeﬂuyems /15 KpellJieHHs] Oo0beKTHBAa B IJIaBHOH
TpyGe.

6. Matepuaanl aas TpyGhl

TpyOy Teneckona MOXKHO clenaTth U3 JMIOGOr0 MaTepH-
ana. ¥ lanunes (oH BnepBble B HCTOPHH HAYKH HauaJj
HabmionaTh HeGecHble Tesa B Teseckon B 1610 r.) Tpy6-
KH Tejeckomna OBLIM CBHHLOBHIMH. TpyGbl COBPEMEHHBIX
TEJIECKOINOB 3aBOJCKOrO H3rQTOBJICHHS AEJAIOTCS W3 Jier:
KHX NMPOYHBIX cniaBoB. [Ipu H3rOTOB/NIEHHH caMojenbHO-
ro TejlecKONa MOXHO HCIO/Ib30BaTh NMOAXOASALINE TPYGKH
' M3 XKEeCTH, aJIOMHHUS M T. . BaxHo, oiHaka, uToGH Te-
JIECKOTI NIPH JOCTAaTOYHOH APOYHOCTH era TRYOH GBI He
OUEeHb THXeJ. '

[Tpoue Bcero TpyGKy HYXKHOrQ AHaMeTpa CAeNaTh H3
6ymaru. Bymara mpurogHa mOYTH BCSKas, €CJAH JIUCTH
ee [OCTATOYHO BeJHKH. [IpurofHa HAaxe raserHas HJH
o6eprouHas GyMara. [Ipu Hanuuuu GOJIBIIHX JHCTOB Gy-
Mary MOXHO H3IOTOBHTb AOCTATOYHO AJIHHHBIE TPYOKH,
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M3 MaJblX Xe JIHCTOB NpPHAETCA jlenaTh cocraBHbie Tpy6:
KH, CKpenass ux Mydramu. , .

O6biunass rasetHass WM obepToyHas Gymara wLIepo-
X0BaTa H JIETKO paspyllaercsi, H3HAUINBAEPCsA, OCOGEHHO
or TpeHusi. KpoMe TOro, oHa OuYeHb T'HI'POCKOIHYHA —
JIETKO BIIHTHIBAeT BJary. Jlas yaauHeHHs cpoKa ee CayxX-
6bl HapyXHble MOBEPXHOCTH TPYOOK HANO NMOKPHITH Jia-
KOM HJIH MacJ/SiHOH KPacKOH, a Ha BHYTPeHHHE H TPYllHe-
CS YaCTH MyCTHTb INMIAJKYIO MVISHIEBYIO 6yMary HJjH rJaf-
KHH HETOJICTBIH KapTOoH. :

s paborbl OynerT HyXeH Kiaell. OueHb XOpow KaH<
eJsPCKUA Ka3eHHOBHIH KJ/eH, HO OH OGBIYHO I'YCT H €ro
JOBOJIbHO TPYIHO pa3MmasbiBaTh Ha GogbinoM Jucre. ITo-
3TOMy ero npujaerca pasbaBuTb Temso#l Boaoi. Brosue
NPHTOAHBI KJeHCcTepn M3 KapTodenbHOH MYKH WM H3
MUIEHHYHOH MYKH rpy6oro nomosia. MoXHo HCNONBL30BATE
Jaxe CTONSPHBLIA WM MaJIIPHBIR KJeH, HO TakoH Kieit
HeyloGeH: OH AOJXKeH ObiTb Bce BpeMs ropsuum (OCTHI-
Bas, OH GBICTPO 3aChiXaeT, 1a M MOPTHT Gymary). '

Eme noHamo6utcs HeGOJbIIOE KOJHYECTBD TYIUH HJIH
Xopolled caxXH M HEeCKOJbKO Kaneslb APeBeCHOTO CIHUpTa.

Bce, uto Mbl 6yneM roBOpUTHL fagblue 00 ycTpoiicTBe
TEJECKONa, MpeAnosaraer, 4To Mbl AejaeM TeJecKon ¢
O0GBEKTHBOM B OJNHY QHONTPHIO. A OKy.asipom ero Gyner
He6oJsiblIas Jyna, NOMelleHHas B KOPOTEeHbKOH Tpy6qQu-
K€, KOTOPYI0 MOXHO IJIOTHO - BJIOXKHTb B OKYJSPHYKY

TPyOKYy. :
- 7. Oxkyaspuas Tpy6ka

Hsrotos/ienHe TeNeCKona HayHeM C OKYJAspHOH Tpy6-
ku. lns 9TOH NONENKH HaM MOHAJOGHTCS POBHAA NMaJKF
IJIHHOM OKOJIO CeMHecsiTH caHTHMeTpoB. OHa HOMKHE™
ObiTh TOJILHMHON, KaK Ta TPy6OuKa, B KOTOPYIO 3aRAMIE
HO OoKyasipHOe cTekso. [lanky MeHblnero auamerpa, eCasf
3TO HYXHO, MOXKHO clesaTh Gosee Tosnctol, HaKaTaB HE
Hee Gymary W 3ak/eHB ee nocieagse oGoporsel. Hakaru-
Basi Ha 3Ty MajKy HYXHOe KOZHGecTBO c/fioes 6yMmarH u
npomaspiBasi OpH 3TOM cJou OyMard (KoHe4HO, He Bee,
a TOJIbKO HEKOTOpbie, uHaue Tpybka Oyner HMETb. Heoff-:
PATHBIH BHMA) KJaeeM, MB M TNOJy4UM TPYOKY HYX-
HOrO HaM JyaMeTpa M TOJNIWHHLL. [Ipu npokaenBanup.
Hago Bce BpeMs pasryaxKuBaTb Oymary u Ccl1eAHTb 3a
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ee DOBHBIM HaKaTbiBaHHeM, uTOOB He ObLIO CKJIAAOK H
NepeKOCOoB,

Ty uwacte Gymaru, KoTopasi MIET HA CAMYIO BHYTpeH-
HIOIO YaCTb OKYyJsIpHOH TPyOKH, HAJ0 3apaHee 3aUePHHUTD,
Jayduie Bcero caxeil. Caxy Hano pasBecTH B HeGOJbILIOM
KOJIHYecTBe cnupra (neHartypara). MoxHo A06aBHTH K
3TOf KHAKOH KallHle HEMHOro KJjes HJH, eclH Hafijercs,
cnupToBoro (He MacastHoro!) naka. Jlaka usau Kjes Haxo
OYeHb HEMHOro, HHaue 3auepHeHHAasi NMOBEPXHOCTb OyleT
6siectetb. Ho BMecTe ¢ TeM HaHeCeHHBIH CJOH CaxH He
JOJIXKEH OCBhINAaTbCs H CMa3biBaThCsl, ECiM HeT caku, MOXK-
HO 3aYepHHUTb TYLIbIO.

UepHeHHe BHyTpeHHeH yacTH TPyOKH Henaercst /s
TOro, 4ToObl YCTPaHHTh NPH HAGJIONEHUNAX Haxke HeGOJb-
II0e OTPa’)KeHHe CBETa OT BHYTPEHHUX CTeHOK TpyOnl. Eciau
3TOrO He C/leNlaTh, paccesiHHOe OCBellleHHe BHYTPU TPYOKHU
6ydeT B HEKOTOPBIX CJaydasix MellaTh HaGJI0OAEeHHSIM.

Javna okyasipHOH TPYOKH HOJIKHA GBHITH 0K0JO 50 M,
a ee HapyXHBI AMaMeTp MUJJIMMeTPa Ha [BA MeHbIle

JnaMeTpa OYKOBOTO CTeKJa,

Marxa npefjHa3sHaYeHHOro aJs 00b-

r ‘% €KTHBA.
' 3aKoHUMB  HaKaThIBaHHE
‘ SIen l OKYJsSIDHOH TpPyOKH, aKKypar-
¥ HO NPOKJIEHM MOCJEIHHE CJIOH
Puc. 3. UaroToBaenne okyasp- Oymard, yHOTpeﬁl/lB no BO3-
no#t TpyGku (Ne 1). MOXHOCTH Ha 3Ty <«OOJIMIIOB-
Ky» 6ojiee raajakyioo Oymary.
He cHumasi moka TpyOKu ¢ maJjKe, HA KOTOPYIO Mbl Ha-
KaThiBaJgyd Gymary, JaauM el XOpOLIO NMPOCOXHYTh. 3a-
TeM aKKypaTHO 3apoBHsieM ee KoHUBL. OKyasipHas Tpy6ka
{tpy6ka Ne 1) roroBa (puc. 3). B oaun H3 KOHIOB TPY6
K BcTaBJaseTCs Jyla. v

B 8. IiaBuas Tpy6a

Ha npocoximyio 1 3aTBepAEBILYIO OKYJSIDHYIO TPYOKY
GyleM HAakaTBBAaTb HOBbe JHCTHl Oymaru. I'nmasnyio Tpy-
6y (Ne 2) cnenaem paunoit B 70 cm. Ty vacts Gymaru,
KoTopasi o6pasyer BHYTpPEHHIOIO TMOJIOCTb 3TOH TPyOHI,
HaJl0 TaKXe 3a4epHUTb, a C/e[YIOllHe CAOH HaKaThlBaTb
H NPOKJEHBATb TaKUM XKe 06pasoM, Kak U NpH ycTpoii-
CTBe OKyJAdApHOH TpyOku. BHeliHuw#i aHamerp rJaBHOH
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Tpy6Hl AOJKEH TOUHO PABHSTBCS NMONEPEUHHKY OGBEKTHBA
WJH KOJbLla, B KOTOPOM OH 3akpensied. OkyJasipuas Tpy6-
Ka AOJXKHA BXOAHTb B TVIABHYIO TPYOY H BHIIBUraTbhCs
H3 Hee C JIETKHM TDeHHEM; OHA He NOJIKHA B Hell Kaua-
thes. I1pu akKypaTHOlf pa6oTe MOXKHO XODOLIO NPHTLHATH
o6e TpyOKH ADPYT K APYTY. N

Ecau okynspHas Tpy6ka GymeT CJAHIIKOM CBOGOAHO
BXOAHTb B OOBEKTHBHYIO, «BHUXJSITb» B Hel, ee MOXKHO
YTOJILIHTb, HAKATaB elle HyXHOe YHCJIO c/10eB Gymaru
HJIM HaKJeHB INOJIOCKY 6yMary BAOJb BCell TPYOKH.

9. Kak BcTaBUTb O0BEKTURB

Ha tpy6y Ne 2 HyXHO HaKaTaTh elle HECKOJbKO MO-
Nocok 6yMary WHPUHON CAHTUMETPOB B MSATHAALATh, YTO-
6bl Tak#M G6pa3oM MOJNYyYUTh MY(HTY — TpeThbio, eme 6o-
Jlee TOJICTYIO, NJIOTHYIO, HO KOpPOTKy© Tpy6ky (Ne 3).

O6vexmut

Puc. 4. Teneckon cobpan.

Besen 3a stum HakataeM Gymary elie pas Ha OKYyJsip-
Hyio. TpyOKy H MOJYYHM 4YeTBEepPTYIO, KOPOTEHbKYIO Tpy-
6ouky (Ne 4) nnuHO# B 6 cm, a TONIMHOH, Kak Tpyba
Ne 2. Tpy6ky Ne 4 BHYTpH HAZO 3a4€PHHUTb.

Hacanum tpy6ky Ne 3 Ha Tpy6y Ne 2 u BioXHM B
Hee QUKOBOe CTeKJO0 — 00beKTHB. ByoxuM Tenepn Tpyo6-
;(‘ly Ne 4 B tpy6ry Ne 3. CnBunem tpy6y Ne 2 u TpyGKy

e 4 nyotHee, Tak, YTOOH OOBEKTHB Obl1 3a)KaT MeXAY
HUMH. Tenepb cTeka0 HUKyna He caBHHeTcs. OueHb BaX-
HO, 4TOGbl OOBEKTHB Gbl1 MOMELIEH TOYHO TOMNepeK Tpy-
6n, Ges MaJsejiniero nepekoca. JTO MOXKHO OGecneyuTsb
OYeHb POBHBIM 06pe30M KpaeB TPYOOK B MJIOCKOCTH, mep-
NEeHAUKYNSIPHOH HX OCsAM. BJIOXKHM Tenepb OKYJAPHYIO
TpyGKy B raaBHyio TpyGy. Tesmeckon rotos (puc. 4).
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10. Ecapm ouxkoBoe CTEKJI0 HE KPYraoeé...

Ouenb YacTO OYKOBBLIe CTE€KJa 00TauMBalOT (HUIYPHO,
no ¢opme npuMmensemuix onpas. CkaxeM elle pa3: Jyu-
le, ecJM YHACTCs, NMPUMEHHTb AJsi OOBEKTHBA CTEKJO
KpyrJioe, eie He o6ToueHHOe Mo Kakoi-nuGo dopme. Ho
H GUrypHOe CTeKJO BMOJIHe NpuroaHo. Takoe CTeKJO Ha-
JI0 3aKJIOUUTL B KPYIJIYIO KapTOHHYIO onpasy. [lns 3TOro
BEIPEIKEM [1Ba OJHHAKOBBIX KPYXOYKa H3 He OYeHb TOJI-
CTOTO, HO MJIOTHOTO KapTOHA AUaMeTPOM, PaBHbIM [HA:
MeTpy Hawel raasHoi TpyOonl (Ne 2). Uepes menrtp kax-
IOro KpyKa NnpoBeieM IBa B3aHMHO NeplneHAHKYJsPHBIX

Kapmonnbii

KOYHCOK

Cmexno

Puc. 5. PurypHoe CTEeKJO B KapTOHHOM
KOJIbLIE C HHTSAMH.

auaMerpa. Kak MOXHO pPOBHee BbIpeXeM B HHX BHYTPEH-
HHE KpyrJble OTBepCTHA AHAMETPOM, HEMHOTO MEHbILHM .
nonepeyHuka (GUrypHoro ouykoporo creksa, KOTOpOMy Mbl
npenHasHayaeM OBITb OGbEKTHBOM B HallleM TeJsecKOle.
K xapTOHHBIM KPYyXKaM NPHUKPENHM MJACTHAHHOM NO ABe
B3aUMHO MepNeHAUKYAsIpHble HUTH, NePEKPecTHe KOTOPhIX
6yaer HaXOAUTbCs B UeHTpe Bhipe3oB. Temepb ¢ HauGO/b-
WeHd akKypaTHOCTbIO 3aKPENHM MeX1y ABYMsl MOJy4yuB-
IIMMHCS KOJIbLLAMH OYKOBOE CTEKJIO TakK, YTOOKI ero ueHTp
oKasajcsi B LeHTpe OOOHX KPYI/bIX BbIpe30B (puc. 5).

LlenTp creksa ompejesdM TakK: MOJOXHM CTEKJO Ha
6enylo Oymary W akkKypaTHoO o6BedeM €ro KapaHaauiowm,
Ha noayuenHOM yepTeke HamMeTHM Ha IJla3 LEHTP 3TOi
reomerpuueckoli ¢urypbl. Knaas renepo cTek/n0 cHoBa
Ha uepTex, Mbl OyaeM BHAETb, Tl€ JO/XKEH HaXOUHUTHCH
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nentp crekaa. ITocse 3TOro Ha/oXKHUM Ha CTEK/IO BbIpe-
3aHHOe paHee KapTOHHOE KOJIbLO TaK, YTOGbl HATAHYTbIE
Ha HeM HHTH ObLIM CBepXy, a HX [epeKpecTHe COBMAJIO
¢ TOUKOM, OTMeuamoulell Ha 4YepTexe LEHTP CcTeksaa. 3a-
XBATHB MaJbllaMH CTEKJO H KADTOHHOE KOJBLO TakK, 4To-
6Ll OHM HE MOTJIH CIBHHYTHCA APYr OTHOCHTEJNBHO Apyra,
nepeBepHEM HX M TOJOXKUM Ha cToJ. CTekJ10 Tenepb GyaeT
JlexXaTb Ha KOJblle, a ero ueHtp OyAer coBnalartb C LeH-
tpom Bbipe3a. O6BeleM akKypaTHO CTeKJO 10 KOJbIy
KapaHialloM. B TakoM MOJIOXKEHHH MBI ero 3aTeM H 3a-
KpenuM. :

Tak KakK OYKOBOE CTEK/IO «KOHBEKC» MMEeT BHINYK-
JI0CTb, HAJ0 NM03aBOTHTbCS O TOM, YTOOBl KOJIbL@, MeX1y
KOTOPBIMU OHO OyJeT MOMEILEHO, XOPOLIO NPUJeraau Apyr
K ApYTY, He MCKPHBJIS/IHCh U He IO3BOJSJIM CTEKJIy CMe-
plathcsd. DTO MOXKHO OCYLIeCTBUTb, IOJIOXKHB Ha HUXKHee
KOJIBIIO y KpaeB CTeKJa TPH-ueTblpe HeOOJBIUHX KyCOYKa
pasorpeToro Bapa Tak, YTOObl 3TH KyCOYKH 3aKpenujH
CTeK/JI0 B HYKHOM moJjioxkeHHH. Ilocse 3TOro MOXHO A4
NJIOTHOTO COTMPHKOCHOBEHHsI 060uX KoJiell 6e3 nporu6os
MOJIOKHUTh MEXKAY HUMH KaKHe-1160 NPOK/IaAKH (KyCOUKH
KapToHa WM GyMaru), NPHKJIEHB 3TH NPOKNAAKH B HYXK-
HBIX IOJIOXKEeHHSIX.

BepxHuii Kpy»XOK Ha/OXKUM Tak, 4TOOBl €ro IeHTp,
OTMEUYEHHBIH MepeKpecTHeM HHUTeH, COBIAn ¢ LEHTPOM
HHXKHEro KpyXKKa (mepekpectue ero HuTell OyAer BHAHO
CKBO3b CTeKs0). HUTH BepXHero kpyxka TakxKe JOJKHBI
ObITb C HAPYXKHOH CTOPOHHI.

3aBepuinTh 3TH PaGOTHl HYXKHO CKpellJieHHeM KapToH-
HBIX KOJjiell B HECKOJIbKHX MecTaX HeGOJbIIHMH Kycou-
KaMH M30/IIHHOHHOH JIEHTH, JIeHKONIACThIPS WM HaKJe-
HB Kycoukn GyMmaru. Hutu ¢ xpyxkoB c6pocum. Bioxen:
Hbiil 3aTeM B TPy6Ky Ne 3 u mpuxathlil Tpy6koii Ne 4,
3TOT 00beKTHB He OyAeT NMOABEpraThCs MEpEKOoCy.

11. OnpoGoBaHue TeJeCKOTa H €ro HaBOAKA

Tenepe Hazo nmpoBepHTL JelCTBHe TENECKONa, pacs
cMarpusasi B Hero mpeaMersl. CpesnaeM 3TO JHEM, Ha-
605251 3eMuBle 0GBEKTHI.

Henbasi ynepxats 1py6y B pykax Tak, uTo6ml OHa
Obla HemOLBHIKHON. A ec/u OHa 6yler 4poXKaTh, HHYETO
He ylhacres pasraspets. [Tostomy HYXHO p0s13aTeJbHO
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pacrnosarath Tpy6y Ha Kakoli-HuOyAb onope, HanpuMep
Ha NOJOKOHHHKe, HA CyyKe JepeBa y CTBOJIa H T. IL

BuinBrHEM OKY/ISAPHYIO TPYGKY HACTO/BKO, 4TOOH pac-
CTOsIHHE OT OKynasipa A0 O06BbeKTHBA GBLJIO OKOJO MEeTpa.
Hanennmcs TeseckonoM Ha Kakoi-HMGYAb OTJasIeHHbIH U
00513aTe/IbHO XOPOLIO OCBELSHHBII NpeaMeT (1epeBo, 10M,
renerpadubiit cton6 u 1. n.). HaueauBarecss 6yleM Tak,
kKak 6yaro Ha tpybe, KaK Ha BHHTOBKe, €CTb MYILIKa H
npopesb, — /s NOBEPX TPYOHI.

B pesysabrarte Tpy6a 6yder HanmpaBieHa HAa H36paH-
HBI 0OBekT. Bynem Ttenepb cMOTpeTb OZHHM TIJia3OM B
oKynsp, a Apyroi#i raas 3axkpoem. [Tocrapaemcs mofimath
HabaonaeMblil 06beKT B Tesieckon. Ecau okyasipuas Tpy-
6ka BHABMHYTAa GOJbLIE HJH MeHbIUe, YeM Hafo, Mpei- |
MeT Gyner BHAeH MJ0X0. Torma HyXHO ee MJaBHO H TO-
CTENIeHHO BJBHTaTb HJH BBIJABHTaTb. JTHM [BHXKEHHEM
OKYJsIpHOW TPYOKM [AOCTUraercss HaBOAKa Ha (OKYC.
Ilpu nabarofeHnd pasHbIX 3eMHBIX NPEJMETOB B 3aBHCH-
MOCTH OT PACCTOSIHHE 10 HUX MEHfIeTCs M HaBOAKAa Ha
pokye.

B Teseckonmax OmMMCaHHOrO 31ech yCTpoiicTBa HabJio-
JaeMble mnpeaMeThl OyAyT HMeTb MePeBepHYTHIH BUA
(Bepx — BHH3Y, HM3 — BBepxy). Ilpu HabulofeHusix He-
6ecHBIX CBETHJ 3TO He cocTaBJsieT HeynoGcTB. Bcee kap-
Tl M TPABHJBHO PACHOJNOXKEHHble (OTOCHHMKH H pH-
CyHKH JIyHBl M NJIaHET IOKa3hBAIOT 3TH CBeTHJNA Tak,
KaK OHM BHAHBI B TeJeCKOI.

B Teneckon OGBLIYHO BHAEH TOJBKO CPaBHUTEJNbHO He-
GoablIol yyacTok Heba, KOTOPHIH Ha3biBaeTcsl MOJIEM 3pe-
uuss TpyGel. Uem Gosbliie yBeJuueHHe, J1aBaeMoe TeJe-
CKONOM, Te€M MeHblle CTaHOBUTCS HoJde 3peHus. [Tpu ma-
JIBIX yBeJauueHHsx Gyner BHAHA, Hanpumep, Bcs JlyHa,
NpH GOJBIUHX Ke YBEJHUEHHSX MOXeT ObITb BHAHA TOJb-
KO HEKOTOpas ee 4acTb.

SIcHEIM BeuepoM HauHHTe HAOJIIONECHHA 3BE3J B TeJe-
ckon. Ecay 3Be3nb! BHAHH Kak 60Jiee HJIH MeHee Kpyil-
Hble NSITHA, 3HAYMT, TEJIECKON He HaBeleH Ha GOKyc: mpu
Hausyye# HaBOJKe 3Be3[bl LOJKHB ObITb BHIHBI Giie-
CTAIMMH TouykaMu G6e3 syueli. OHH BHIOHBI KaK TOYKH
0e3 3aMeTHBIX QMAMETPOB Jaxe B CaMble MOLIHBIE Te-
JIeCKONB. DTO 0GbSCHAETCS TeM, YTO 3Be3Jbl HeBooGpa-
3UMO Jnateku ot Hac. Ho 3aTo B TpyOy Mbl BUIHM MHOTO
3B€3/ TaM, I'le HEBOOPYKEHHbI IJ1a3 HX BOBCE He BHIHT
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WM BHAMT MaJjo. 3Be3lbl Npu HaGJAIOAEHHH B TeJecKon
KaxyTCs 3HAUHTEJbHO GOJiee siPKHMH.

HayuuTech Xxopoio u GbICTPO HaleAHBAaThCs Ha Hebec-
Hple CBETHJA, JIOBHTb HX B MoJie 3peHus Tejeckona. las
sTOro Hanpam/sidTe TPyOy, KaK Obl Le/siCh HA H30PaHHBI]
06bEKT H IJisifla MOBepX Hee; 3aTeM, IVIAfs yxXe B TPyOy,
OueHb JETKHMH H MJaBHBIMH NepeJBHXKEHUSIMU ee BIpa-
BO — BJIEBO, BBEPX — BHU3 CcTapalTech NOKMaTh CBETHJIO
B noJie 3peHHs TpyOhl. ,

[pu uaGiofieHuH BceX HeOGecHbIX OGBbEKTOB HABOJKA
Ha (OKYyC 1151 OIHOTO M TOTO e [Jla3a OCTaercsl O/lMHa-
KoBO#. [103TOMY MOXKHO clies1aThb OTMETKY Ha OKYJsIPHOH
TpyGKe 1 BCeraa nepej HaGJIOACHUSIMH HeGeCHbIX CBETH
3apaHee HYXHBIM 06pa3OM BBIIBHIaThb ee.



IJIABA BTOPAS
FEJTHOCKON

1. Hasnauyenue reanockona

Jna wabmonennii CojHLlAa MOXHO COOPYAHTbL clle-
LMaJbHBEIH TeJNecKol, Ha3biBaeMbli 2eauockonom. B re-
auockone u3oGpaxenue CoJsHHA NOJyYaercss B DPe3yJtb-
TaTe OTPaXKeHHs Jy4yeH OT BOTHYTOH ONTHYECKOH MOBEPX-
HocTd. Takue oTpaxaTeJbHble TeJIECKOMNBI BCEX THIOB H
Ha3sHaueHHM HOCAT, KaK Mbl yXe roBOpuJ/H, oflliee Ha-
3BaHHe pe(IeKTOPOB. ;

3
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Puc. 6. Cxema reanockona.

Cxema renmockona moka3aHa Ha puc. 6. Jlyun
ConHuIa nafalT Ha BOTHYTYIO MOBEPXHOCTb CTeKnaa /.
Béabimass wacte MX NpoXoAuT CKBO3b cTekJo. HeGoub-
asy yacTb Jydyeil OTpakaercsi H CXOASIUHMCS MNYYKOM
uaer obpatHo. Ha HeKOTOpOM pAacCTOAHHH OT CTeKJa
3TH Jyun o6pasyioT n3o6paxenne Cosnuna. Ias Ttoro
4TOGBI MOXKHO 6bIJIO yI0GHee pacCMaTpHBAaTh 3TO H306pa-
JKEeHHe B OKyJsip, Ha NYTH OTpPa)KeHHHX Jyuedl nojx
yrjioM B45° cTaBHTCS CTeK/siHHAf IJIaCTHHKA 2, KOTopas
oTpaxaer He6OuIbIIYI0 YacTh NajaioOlHX Ha Hee Jyued,
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Takum o6pasoM, wusobpaxenne ConHua ' nosyuaetca
B CTOPOHE OT ONTHYECKOH OCH Tejeckona. J1o H306pa-
JeHHe paccMaTpuBaeTcs B OKyasp 3. '

TakuM YCTPOHCTBOM JOCTHTAETCsi CHJIbHOe ocJiabJie-
pue ayueit Connua. Onnako 3toro ocsial/ieHHs cBera
pce eile HegocratouHo. [as emle 6osbliero ociabieHus
CoJIHEUHBIX Jyuell MpHMeHsIOTCs caalble TeMHBIe CTekJja.
Jlyulle, OIHAKO, W3TOTOBHTDH CHELHAJBHOE MPHCHOCOGTe-
une, Kortopoe Jnesnaer HaGuaionenne CosHua 0COGEHHO
yno6usiM. O HeM OYIeT CKkasaHO HaJiblle.

2. Crekaa a8 readockona

OG6BEKTHBOM B TeJIHOCKONE MOXeT CJAYXHTb TaKoe
e OUKOBOE CTEKJO, KaK H B CaMOJeJbHOM TeJlecKole-
pedparrope. OHAKO OUKOBOE CTEKJIO NPHUMEHsETCs B re-
JHOCKONe He Kak cobGupaiomas JHH33a, a Kak oTpa-
xaiolilasi MOBepXHOCTb. [l 3TOr0 HCNOJb3yeTcst ero

O6vexmul

it

; >\3npan

Pue.7. Oripenenenne . pOKYCHOrO paccTOSHHA <«O6BEKTHBa»
FeJHoCKOna. '

BOTHYTasl MOBEPXHOCTb. DTO CTEKJO HOJIKHO GbITh 0Gs-
3aTeJbHO KpPYrJblM U C OTMEYEHHBIM ONTHYECKHM IeH-
TPOM (Ha HeO6TOYEHHOM OYKOBOM CTeK/Je B ILEHTpe
O6bIuHO cTaBHTCS uepHas Touka). CTEK/IO MOXKeT ObiTb
B OHy AMONTPHIO, B NOJOBHHY AHONTPHH H MeHee. Bo
BCSIKOM _CJlyyae KpPHBH3HA BOTHYTOH MOBEPXHOCTH [A0J-
XHa ObITb HEGOJBLIOH.

Ecin, noBepHyB cTekJ0 BOTHYyTOH CTOpPOHOH K
Connuy u pepa ero HeCKONbKO HAKJIOHHO K COJTHEUHLIM
JyyaM, NOMECTUTb Ha HEKOTOPOM pAaCCTOSIHMH Mepen
HUM 3KpaH (Hanpumep, Kycouek OGesoii O6ymarw, puc.7),
TO, OTOABHIas MY NMPHABHras 3KpaH, MbHl YBHIHM Ha oni-
PeneseHHOM pacCTOsIHMH OT CTeK/J1a MaJsleHbKOe H30-
Opaxenne Cosnua. Ilpu Ttakom onpeneaennd Gokyc-
HOTO paccTtosinua CTeKJa Haj0 NOMHHTb, 4YTO JYYH
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OTPAXalTCH H OT BTOPOH MOBEPXHOCTH OYKOBOTO CTEKJIA
W TOXe CO3MAI0T M30Gpaxende Coamma (puc. 8). 10
u300paxKeHne NOJyyaeTcs oyeHb GJHIKO OT cTekia H HA
6JII0leHHSM B TeIHOCKON MelliaTh He Gymer.

Paccrosinne or uentpa crekaa o uso6pamenns 0Y-
HeT paBHO (JOKYCHOMY paCCTOSHHIO HAWlero OGDbeKTHBA.
IMonsTHO, YTO (OKyCHOE paccTOsiHHE B STOM caydae He
Gyner COOTBETCTBOBATb ONTHYECKOH CHJE JIMH3BI, BHIPA-
JKEHHOH B JIHONTPHSX. T

Ins rennockona Jyyiie BCero B3sTh OYKOBOE CTEKJIO
¢ GOKYCHBIM DacCTOSTHHEM, ONpefeNeHHHM BhIIeonHCcaH-
HBEIM cnoco6oM, ot 40 cu no 1 . :

Puc. 8. lMossaenune nzobpawxenns Coanua or
BHOYKJOH CTOPOHB BOTHYTOH JHMH3HI.

I W3roTOBJIEHHSI CTEKJSHHOH mJacTuHKH (2 Ha
puc. 6), urpamwolleii B AaHHOM NpHOOpe POJb MJIOCKOrO
3epKana, MOCAYXHT OTMbiTas QoTorpaduyeckass mia-
crunka. IlmactuHky Hajgo nomo6path OcOGEHHO Tiua-
TEJBbHO, YTOGBl ee MOBEPXHOCTb Gbla COBEPIUEHHO MJIO-
ckas. [na HCOBITAaHHS MJIACTHHKH MasleHbKHH KpPYIJIbIH
npeamer (6ycuiKa) NOABELIHMBAETCsI HAa HHTKE K OKOH-
HOMY .nepenJiery. Temepb, cMOTPs Ha HJACTHHKY Tak,
uyToOBl JIyU 3peHHs Kak Obl CKOJIb3WJA HO ee MOBepXHo-
CTH, TOTBITAEMCS YBHIETb B Hell H306paeHHe OYCHHKu
M OKOHHOro mnepemera. Eciu nOpd JIETKHX TNepeMelle-
HHSIX TJa3a H300pa)KeHHe OCTaeTcss MNPABUJIBHBIM MK
JHIb He3HAUYUTEJNbHO HOeKaXKaercs, 3HAYUT, MJIACTHHKa
TOAMTCA JJIsi M3rOTOBJICHHS 3epKaJbla. 5

OKysnsp [Js TeJHOCKONa MOXKeT 6HITb. TaKOH ke,
KaK M B CaMO[eJbHOM Tejeckome-pedpaxrope. Onnaxo
B TeJHOCKONE MOMKHO HCIOJIb30BaTh H Gojiee CHJBHEIe

Jynbl (C MeHbIIMM (OKYCHBIM pACCTOSIHHEM).
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-VBesnueHue, NMOJyYeHHOe B FeJHOCKONE HpPH AAHHOM
OKyJsipe, TaKxKe ompenesnsercs JejeHHeM (OKyCHOro
paccTosinusi 06beKTHBA Ha (DOKYCHOE pacCTOsiHHE OKYaspa.

Bce manbheiiuiee 6yneT mnpeanosiaratb, YTO Mbl J€-
JaeM TeJHOCKON C OGBEKTHBOM, HMeIOIHM (OKycHoe
paccrosiude 50 cu, a 1naMerp okos0 4,5 cM.

3. Tpy6ku rennockona

Ilas reqMocKOoma HYXKHO HM3TOTOBHTH CJEAyloliHe
TpyOKH:

1) TJIaBHYIO Tpy6Ry Ne 1 (puc. 6), BHyTpeHHHUH nHua-
MeTp KOTOPOH [OJXKeH OBIThb MHJJIHMETPOB HA MATh
Gonbiie auHamerpa oObeKTHBA, a IJHHA CaHTHMETPOB
Ha nAth GoJiblle ero (OKYCHOro PacCTOSHHS;

Dopma
MaNneHbKGCO
3epKOAbYT

5)

a)

Puc. 9. Tpy6ka Ne 3, mnockoe 3epkaiblie reJnOCKONa
u CTOHKa AJs ero yKpelaeHus.

2) Tpy6bky Ne 2 pauHoii 6 cM, ¢ BHEUIHMM JHaMer-
poM, paBHSIIOIIUMCS BHYTPEHHEMY J[HaMeTpy TIJIaBHOH
TpyOKH, H C BHYTPEHHHM AHAMeTPOM, DaBHLIM AHAMETPY
00bEKTHBA;

3) Tpy6ky Ne 3 paunoit B 10 cm, ¢ TakuM Xe BHewl-
HHM AHaMeTPoOM, Kak W y Tpy6ku No 2; BHYTPeHHHH ee
auamerp HoJKeH ObiTh Ha 1,6 mm GoibiLie Iuamerpa
o6bekTHBa. Tpy6ka Ne 2 mocayXuT AJs KpelvieHus
oGbeKkTHBa, a TpyO6ka Ne 3 — 4Jia yCTaHOBKH ILIOCKOTO
3epKaJbla.

B tpy6ke Ne 3 nenaem BHIpe3, Kak IOKAa3aHO Ha
puc. 9,a.
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Hns kpennenus o6bekTHBa H3roTOBAMIOTCH elle ABE
Tpy6ku, Ne 4 u Ne 5, B Bule Kosel, BHEWIHHE AHAMETD
KOTOPLIX paBHSETCA AHAaMeTpy pr6xu Ne 2, a TonUHHA
CTeHOK — 1,5 mm; nauna Kaxpo Tpy6GKH 15 cn. Kpas
ITHX prﬁox KoJiell JOJAKHbl ObiTb POBHBIMH M MepIeH-
JMKYJSPHBIMH K OCH TPYGOK. OTH TPYOKH JOJIKHBI
iOTHO BABHrarbcsi B TPYy6Ky Ne 2. Hakomen, wusroro-
BJIsieTCst OKyJsipHasi Tpybouka (Ne 6 ma puc. 6) anuHO#M
2,5 cm. BHYTpeHHHE auMaMeTp ee DaBHsIeTCH OHAMETPY
TpyOKH, B KOTODYIO BCTaBJIeH OKYJSp, a TOJIIMHA CTe-
oK 1,5 mm. :

Kpome Bcero storo HaJa0® H3rOTOBHTb KpblIKy Ne 7,
KOTOPOH MOXHO OyIeT 3aKphHThb TeJHOCKON C TOH CTO-
POHBI, C KOTOPOH B Hero 6yzeT BcTaBjieH 0GbeKTHB. Bce
TPYOKH M KpBIIKA NOJXKHB ObITH 3auepHeHHI HSHyTpH

Ha paccrosiuuy 46 cm oT TOro KOHuUa rJaBHOH TPYG-
KH, rjae Oyner ykpenjeH OGBeKTHB, B CTeHKe TPYGKH
Ne 1 BbIpe3aeTcsi OTBEJCTHE, NIHAMETD KOTOPOTO AOJ/IKEH
6bITh DaBeH  BHEIIHEMY JHaMeTPy OKyJaspHOH TPy6Ku.
OkynsapHas TpyOKa BCTABJASIETCS B 3TO OTBEPCTHE H
C momouibio Kjaess u 6ymarud Harayxo ykpemjsercsi: Ocb
3TOH TPYOGKH AOJIKHA MepecekaTb OCb FJIaBHOH TPYOKH
H OBITH CTPOTO NEPHeHAUKYJASAPHOR K Heil.

4. Tlaockoe 3epkanblie

W3 BeiGpanHO#t ¢ororpaduyeckoii NJAaCTHHKH H3ro-
TOBHM IJIOCKOE CTeKJBILIKO Kpyrao#i ¢opMbl, KOTOpOe
Gyaer cayxuth 3epkassueM. [lnamerp sepkannua 17 mu.

Jlyuiie Bcero BbIpe3aTb KYCOYEK CTeKJa HYXHOMH
¢dopmbl caenyiomiumM ob6pa3oMm. B crynmke pactupaercs
B MeNKufi MOPOLIOK ApPeBeCHbI yroJb. YTOJbHBIH MOPO-
IIOK CMEIUMBAEeTCs ¢ rycrhiM rymmuapabukom. Hs nmoay-
yuBLIefics TecTOOOPAa3HOH MacCh AeNaloTcs TOHKHe na-
JIOYKH, nono6Hble Kapanaamy. Beicoxuiyio masouky
3aXHIaIOT H, Kacasch CTEK/Na PACKa/eHHbIM KOHHOM ma-
JIOYKH, BeAyT ee M0 HauepueHHOH Ha CTeKJe JIHHHH.
CTeK/IO MpPH 3TOM AaeT TPEUIMHY, H YaCTH €ro Jerko or-
JIeJSIOTCS.

Hauunatb Bectu nasnouky MO CTeKay HAZO0 C KaKoro-
au6o Kpasi KycKa CTeKjaa, rie HanHJIbHHKOM Jelaercy
Haape3. Haxkownen, ans TOf - e UeNH MOXHO HCTO/b3o-
BaTb DAacKajleHHYl0 CTeKJsHHYIO Malouky, Beid ee no
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BLIYEPUEHHOMY Ha CTeKJe KOHTYpYy, HauaB OT 3apyGKH
y Kpas cTekJa.

C onmHOH CTOPOHBI H3rOTOBJISIEMOrO. 3epKajibiia HaJo
OCTaBHTb HEOOJbIIOH BLICTYN, KOTOPBIA MOCJHYMXKHT IJIsi
ero kpenjeuus (puc. 9, 6). Ilpn HEKOTOPOM TepreHHH
ylaeTcsi OYeHb XOpOLIO BHIMOJHUTH 3Ty pabory. He
05ﬂ33TeJIbHO ZenaTh 3epkaiblie KpyrisiM. Ero moxwo
cielath NMPSIMOYTOJIbHBIM HJIM TPEYTOJbHBIM, YTO 3HAYH-
TeqbHO O0O0JIeTYHT pabGoTy, HO aKKypaTHOe KpYrIJjoe-—
npusTHee.

Bhipe3aB 3epKaiblle, IpoBepbTe (CMoco6OM, yKasaH-
HRIM B pasfeje 2), OCTaJOCh JH CTEKJO COBEpPLICHHO
NJIOCKHM. '

Jais Toro 4toGBl 3epKasblie OTPAXKajo TOJbKO CBOeH
nepBOil MOBEPXHOCTBIO, APYTYI0 MOBEPXHOCTb HAaHO CHe-
JaTh MaToBOH. DTO JeJaeTcsi NMyTeM HaTHPaHHs BTOPOH
MOBEPXHOCTH HaxKAauHoi 6yMmaroil ¢ HeKPYNHBIMU 3epHa-
MH JI0 NMOJHOH HENpPO3PayHOCTH CTekJa. MOXHO TaKxe
HaTHPAaTh CTEK/IO OYeHb MEJKHM MOKpBIM NecKoM, 3arteM
3Ta NMOBEPXHOCTb MOKPHIBAETCS Ca)Kell HJIH TYLIBIO H akK-
KypaTHO OKJIeHBaeTcsl 4epHoi 6ymaroii.

3epkanbue kpenutcs B Tpy6ke Ne 3 orpaxarolei
MOBEPXHOCTBIO K OGBEKTHBY. TOUHO NOA yrJjoM 45° K ocu
Tpy6ui. LlenTp 3epkanbla nosKeH GbITb Ha OCH TJIaBHOH
Tpy6ul. 3ty paboTy HaxO mnpojenatb OCOOGEHHO TILA-
TeJIbHO. ;

W3 npouHoro KapToHa HJIM OYeHb TOHKOH (haHepsl
Bhipe3aeTcss cToHKa (pHc 9, 8), KOTOpas ¢ MNOMOILBIO
KJes H uepHoil Gymaru ykpemjsiercss B TpyOke Ne 3.
B croiike nenaerca npopesb nox yriaom 45° (Kak MOXHQ
TOyHee H aKKypaTHee); B NpPOPe3H YyKpelJsercs Halle
sepkanble (/S 3TOrO Mbl H OCTaBJAJH Ha HeM BbI-
cryn). OKOHYaTeJbHYI0 YCTAaHOBKY 3epKa/iblla MOXKHO
BHZIeTh Ha puc. 6.

5. C6opka W peryJupoBKa rejiHocKona

Tpy6ka Ne 2 (puc. 6) npomaseiBaeTcs CHapyXu
KJeeM H BcTaBJsieTcsl B TyIaBHYI0 TPYy6Ky Ne 1 ¢ To#t cTo-
poHbl, rae Oymer nomeileH 00beKTHB. Jra TPyOKa cCJay-
KHT ANA TOro, yToObl Kpas ryaBHOH TPyGHl He 3aropa-
JKUBAJH 4yacTh oO6beKTHBA, Korga CoJiHile HaXODUTCH He
TQUHO Ha MNPOAO/KEHHH. OfITHYECKOH OCH TeJHOCKONa.

8.



Tpy6ka Ne 3 BaBuraercs c ApYroii cToponsl TPyObl TaK,

yToObl 3epKajblle OblIO O6pameHo K O0GbeKTHBY, A
Bbipe3 — K OKyJsipy. Tpy6Ky BaBuraiotr mo Tex MOp,
NOKa LEHTP 3epKaJjblia He NOMajeT Ha OCb OKYJSAPHOH
TPYOKH. .

Hns ucnbiTanus NPaBHJABLHOCTH MNOJOXeHHs TPYyOKH
Ne 3 oTXonaT Ha HECKOJDbKO METPOB H CMOTPSAT B OKY-
JApHYI0 TPYOKy, cTapasfch AepXKaTb IJ1a3 Ha NpPOHOJIKE-
HHH ocH 3To# TPyOku. Ecau nmpu sToM uenTp 3epkasbia
BUJIEH B IEHTPE OTBEPCTUSI OKYJSPHOH TPYOKHM, 3HAUMT,
Tpy6ka Ne 3 BIBHHYTA MPaBUJIBHO-

3ateM, Bpamas 3Ty TPyOKY BOKPYr OCH, Haao MO-
6uThbcs TOro, uToObl 3epKaJsiblie OTOPACHIBAJIO YYH B OKY-
JaspHyo Tpy6Ky. Has atoro naBoasTt TpyGy resuockona
OTBepCcTHEM, B KOTOpOoM Oymer nomeleH OGBEKTHB, HaA
IHeBHOe HeGo. DTo oTBepcTHe GyHeT OTpaxarbcs B IJO-
CKOM 3epkaJiblle. CMOTPSI B OKYyJsIPHYIO TPYOKY C HEKO-
TOPOTrO PaccTOsIHHSA, MoBOpauHBaeM TPyOky Ne 3 Bokpyr
OCH OTHOCHTEJbHO IJIaBHOH TpyObl IO Tex NOp, NOKa He
CTaHeT BHJHO OTPa’KeHHs OTBepCTHS1 TPYyOb. IDTO H30-
O6paxXeHHe JOJIKHO ObITh KOHLUEHTPHYHO BHYTPEHHEMY
BbIpe3y OKyJsipHO# TpyOku. Takum o6pasom 3epKaJblie
6yZeT OKOHYaTeNbHO YCTAaHOBJIEHO.

Tenepr Hamo BcTaBHTb 0GBeKTHB. B TpyGKy Ne 2
BcraBasiercs: Tpy6ka Ne 4 (puc. 6). Ha ee kpas kaa-
Jercst OObeKTHB BOTHYTOH IOBEPXHOCTBIO BHYTPH TPYOHI;
nocje 3TOro BhiaBUraercss Tpybka Ne 5 Tak, uro6ul OHa
IJIOTHO NpHXKHMaJja 00beKTHB K TpyOke Ne 4.

OueHb BaXXHO BCTAaBHUTb OOBEKTHB 0e3 MaJeliiero
nepekoca. s npoBepKH HaBeleM TeJHOCKON Ha CBeT-
Jelfi ¢OH (3JieKTposiamIla, JHeBHOe He60) U NOMECTHM
rna3 3a OKyJaspHO#l Tpy6Goukoii BO6JMH3H (OKyca OGBEKTH-
Ba. [Ipy nmpaBU/IbHON yCTaHOBKE OGBEKTHBA Mbl JOJ/IKHEI
YBHETb BCe €ro OTPaXeHHe B [JIOCKOM 3epKaJblie,
3aJIATOe POBHBIM CBeTOM. B neHTpe OOBEKTHBA JOJXKeH
GLITh BHJEH CHJY3T IUIOCKOro 3epkajabua. Ecim Bummo
He BCe OTpaXKeHHe OGBEKTHBA M CHJAY3T 3€pPKajblla OKa-
JKeTcsl He B ero lLeHTpe, JerkKUMH HaXXHMaMH C COOTBeT-
cTByWollell cTOPOHH Ha Tpy6ky Ne 5 nmoGuBaemcs mpa-
BUJIBHOH YCTaHOBKH OG'b€KTHBA. ' ~

CnenaB Bce 3TO, 3aKpbiBaeM KPHIKOA Ne 7 komen
Tpy6kd Ne 1 co cropons o6bekTHBa. B OKyJaspHOe of-
BepCTHE BCTap/jsgeM TPyGOukKy, B KOTOPOH MNOMEIEH oky-
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asp. HaBonka Ha Qokye ocyiiecTsisiercss nyrem mnepe-
MelleHHs 3ToH TPyOOUKM Brnepen HJIH Hasam.

Caenyer HaKpenko 3alOMHUTb M KaTeropHuyecKH Ipe-
AyNpexaaTb BCeX, KTO cTaj Obl MOJb30BATHCS TeJHO-
CKOIIOM BOOOGILle: HU 8 KOeMm CAYyuae HeAb3sl CMOTPeTs
uepes unctpyment Ha Coanye 60 usbeixcarue norepu
3perus!

6. Teaunocrar

IlocTuruyroe B resuockone ocnabsaenue jayded Conn-
Ha elile HEeIOCTATOYHO, UYTOOHl  MOXHO OBLIO Hemo-
CPeACTBEHHO B OKyasp Hab/ai0faTh 310 cBeTHJO. 114 ele
Goabliero ocaab/eHHst CBeTa, a TaKXe AJs TOro, 4TOGH!

Yxpenngrowue
Honoua

eequgecmama

Puc. 10. YcrpoiicTso reauocrara.

caeqats HaGumogenue Cosmuna Gogee YHTOOHBIM, H3ro-
TOBJISIETCA TeJHOCTAT, YCTPOHCTBO KOTOPOrO MOKAa3aHO
Ha puc. 10.

[Ipexpe uem nonmacTb Ha 06bekTHB, Jyun CoJsHua
OTpa)KkaloTcs OT CTEKJISAHHOH NJIACTHHKH, NpuueM OO0Jb-
IIHHCTBO JIy4éH NPOXOAUT CKBO3b CTeKJO0. drta mnJja-
CTHHKA, TaK Xe KaK H IIPH H3rOTOBJIEHHM 3epKaJa, JoJ-
J)KHa ObiThb TIIATEJIBHO MMOJO6paHa: ee NOBEPXHOCTh
IOoJyKHa ObiTh cBOGOZHA OT HepoBHOcTe#l. Bropyio mo-
BEPXHOCTh MJACTHHKH HYXHO cAeJaTb MaroBOH OAHHM
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H3 OfHCaHHBIX paHeé ¢mocoBos. Pasmepst -nacTHHKH
75 ecm X 7,5 cm. <

IlnactuHKy HaJo yKpenuTb Tak, uyteGnl OHA MOIJA
BpalllaThCsi BOKPYr JBYX B3aHMHO MepeHJHKYJIsAPHBIX
ocei: OIHOH — HaKJOHEHHOH K MJIOCKOCTH TOPH3OHTA
Moj YrJiOM, paBHbHIM LIKPOTE MeETa, APYroll — mnepreH-
IuKyJaspHOR K MepBOH.

Bcsi yéraHoBKa MOHTHPYETCS Ha CTyNeHYaToll MJaHKe
NJIHHOH 25 cM, KOTGpast C MOMOIUIbIO JBYX LIHPOKHX KO-
Jell KPEMHTCs Ha OKYJsPHOM KOHLe resnockona. Llentp
MJACTHHKM JOJKEH HAaXOAMTbCA Ha MNPOAOJINKEHHH Oll-
THYECKOH ocH OG'beKTHBA.

Ilpu. Haﬁmo,uexmn reJIHOCKON  HAaAo0 pacnoJjararh
BIIOJIb TMOJIYEHHON JIHHHHM B HamnpaBJieHHH Ha cesep. [e-
JHOCTAT, KaK H TeJHOCKON, NOJMXKeH OBITb NOoMelleH Ha
MoAcTaBKe. - DTO MOMOXKeT H36eKaTh IpoxaHns u3obpa-
xenus. Uro6ul cjenuTb 3a cyTOYHHIM IBHKeHHeMm CoJn-
1a, HaJ0 BpallaTh MJIACTHHKY BOKPYT ocH (a Ha pHuc. 10).




I'JIABA TPETh4
YCTAHOBKH TEJIECKONOB

1. IHratusm

Ilpun HabaiofeHHsIX HeGECHBIX CBETHJI TeJECKON JO0J-
XKeH OBITb NOMeLIeH Ha CHeLHaJbHOM TNpHCnocobJie-
HHH — LITaTHBE. '

IlratuB MoxeT ObITb NEPEHOCHHIM HJH (GYyHIaMeH-
TaJbHBIM; B NOCJTeJHEM cjay4yae 3To GyneT, Hanmpumep,
BKOMAHHBIH B JAaHHOM MecTe cToJi6. BaxkHo mpuianuth
TeNIeCKON K LITATHBY TaK, 4YTOObl ero MOXHO 6bl10 6e3
3aTpyAHeHHH MJIaBHO MOBOPAau¥BaTh, a €CJAH MOHAMO-
6UTCSA, TO U OTHEJNHTh OT WITATHBA..DTHM LEJSAM CJAYKHT
TaK Ha3plBaeMasl rojIOBKa IITaTHBA.

Ha wMecre, rae o6GBIUHO NPOBOAATCSH HAOJMIOMEHHS,
MOKHO BKONATb TOJCTHIl cTON6 BHICOTOH OKOJIo 130 cm.
Bepxuu#i cpe3 cronb6a [0JKeH OBITb TOPU3OHTAJEH.
Crosi6 Hajmo caenaTh OueHb YCTOHUMBHIM., Bo BpeMs Ha-
6m0feHu#l - HAa crosbe MOrYT MNOMEILATbCs pPasJHyHbe
npubopel. K Hemy OymeT OPHKPEMIATbCS H TOJOBKA
IITAaTHBA,

Ec/H HEeBO3MOXKHO YCTaHOBHTb MOCTOSIHHOE OCHOBA-
HYe WITaTuBa (cTON6), TO IUTATHB [JIS ACTPOHOMHYECKHX
HHCTPYMEHTOB Jejaercss NepeHOCHbIM. [Jlns 3Toft uenu
MOXHO B3#Tb KON JJuHOR oKoao 140 cm. Ha ero
BepXHEeM KOHILle NpHOuBaercs JAouleuka pasmepom 20 cu X
%20 cm. Cuusy KoJ 3a0CTpsieTcs. 3[echb €ro MOXHO
o6utb xkecTblo. HeckosbKO Bbillle 320CTPEHHOTO KOHLA
wraruBa npubusaercs ycryn (puc. 11,a), cayxaumui
AJs 'TOro, uToObl, HafaB/NHBasl Ha Here HOroM, BrOHSTH
WTaTHB B TPYHT. ‘ » .



MoxHo wucnojb3oBath B KauectBe IuTaTHBa (HOTO-
rpadHyecKylo TPEHOTY, HO 3TH TpPEHOrM OOLIYHO MaJjio
yCTOHUMBB H OCOOEHHO DPEKOMEeHJOBaTh MX He NpPHXO-
JUTCH.

JIocTaTOYHO YCTOHUMBYIO MEPEHOCHYI TPEHOTY MOXK-
HO caenaTb camoMmy. OHa COCTOMT W3 NpPU3MBI ¢ TPeM$
GoKOBBHIMH TpaHsMH BhIcOTOR 10 c¢cu u co cropoHoit oc-
HoBaHusg ToxKe 10 cm. HOXKH TpeHOrH pmesaloT BO3-
MOXHO 6oJiee MaCCHBHBIMH, YTOObl OobecneuuTh e yCTOH-
ypBoctb. [auHa Hoxek 135—140 cm, a ceuenne ux

Puc. 11. IlltaruB B BuAE NEPEHOCHOTO
cron6a W MpuU3Ma NEPEHOCHOH TPEHOrH.

LOMXKHO OhTh He MeHee 2 ¢cm X 3 cm. Hoxku npukpen-
JAI0TCST K GOKOBBIM TpaHsIM MPHU3MBI C [OMOLIbIO Ile-
tesb (puc. 11, 6).

Baxmueiiiasi yacTb BCIKOTO LUTAaTHBA — €0 TOJIOBKA,
KOTOpasi JOJIXKHA JaBaTb BO3MOXKHOCTb NOBOPAUUBaTh
TeJeckon B J10GOM HamnpaB/JeHHH B TOPH30HTAJbHOH
naockoctd (BOKPYT BepTHKaJbHOH OCH), a TaKke Mo-
3BOJIATH HAKJOHATh €ro moj JIObIM YrjaoM (Bpauias
TeJIeCKOIN BOKPYT TOPH30HTAJNbHOH OCH). ,

[pucnocobienusi s 3ToH leJqH MOryt ObiThb pas-
JHYHBIMH. MOXHO H3rOTOBHTb, HAlPHMED, TaKoe NpH-
crioco6/ienre. BospMeM [Be MOLIeYKH TOJIIHHOH 2—3 cu.
Onna u3 Hux (Ne 1 Ha puc. 12) kBajpaTHas, npuMepHO
20 cm X 20 cm, pmpyras (Ne 2) npomoarosaras —-
6 cm X 30 cm. [TpomosnrosaTas AOLLEYKA LIYPYNOM Mnpi-
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BHHYMBAeTCs TNocepeanHe K OGOKOBOH CTOpPOHe KBajpar-
HOH JlOLleYKM TaK» 4YTOOB OHA MoOIVIa ¢ TpPEHHEM
Bpamatbess Bokpyr wmypyna. Hlypyn Gymer cayxurtb
ropH3oHTa/JbHOH Ocblo. Cama KBajgpaTHas [OLIeuYKa MpH-
BHHUHBAETCA K BepPXyllKe TPEHOTH HJH CTOJGHKA Jpy-
UM IIYPYNOM, KOTOPHIH OyIeT CJAyXHTb BEPTHKAJNbHON
oceio. K npojonrosaroift aoueyke TeceMKaMu HJIH peM-
HAIMHM NpUBsI3bIBaeTcsi TpyOa Teseckomna Tak, 4TOOBI HH
OIIMH KOHel[ ee He mepeBelinBaj. Yrobbl KBajaparHas
Jlollleuka Bcerna Obinia 0oJiee UM MeHee MOPH30HTAJNbBHA,

Puc. 12. Cnoco6 npukpemjieHus Teje-
CKOMa K IITaTHBY B BHAE CTOJAGA.

He IepeKaliHBaJ/lach, MOXKHO K Hed HA NPOTHBONOJIOXKHOMN
ee CTOPOHe INPHKPENHTb COOTBETCTBYIOIUHH Becy Tese-
ckona rpy3 (Ne 3). I'pysoM MOXKeT XOpOLIO CJYXKHTb
MeLIoYyeK ¢ MecKOM, KOJHYecTBO KOTOPOro MOoAGHpaloT
nyrem npoo6.

MoxHo cpenartb ropasno 6ogaee ynoGHBIH, HO H 6O-
Jee CJOXHBIH IITaTUB. ITOT LITAaTHB MOKAa3aH Hd
puc. 13.

K konumam pepeBsiHHO# NiaHKu a JiiHol 30 cm o
IHPHHOH 6 cm npuOHBaeM KYCOUKH (paHephbl, BhIpe3aH-
Hble N0 (opMe, NOKa3aHHOH Ha pHuc. 14. Dto Gyzer ruas-
Hag yacTh TOJIOBKM IWITATHBA. TesiecKON BKJaJAblBaeTcs
B OKpYIJbie BbIpe3bl KYCKOB (aHepbl M MNPHKPeNIseTcs
K IJIaHKe pPeMelKaMH, I0JOCKAMH KecTH H T. 1.

BosbMeM Tenepb TOJCTBIA KOJ HJIH 6pyC AJHHOH NpH-
6ausutenbHo B 60 cm. M3 3toro martepuasa usroToBuM
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OCHOBaHHe ToJIOBKH wTatuBa (puc. 15). Bepxuss uyacTh
OCHOBaHHSl TOJIOBKH JIO/XKHA HMeThb (GOpMy NpsMOYTOJb-
HOrO napaJjule/ienunena ¢ POBHBIMM M TJIafKHMH, 06pa-
60TaHHblMH HaXJauHOH WIKYPKOi GOKOBLIMH TpaHsIMH.
Bepxunit konen 3akpyr-
asercss. Huxusag dacte oc-’
HOBAHMsI TOJIOBKH JejaeT-
ci B ¢dopme Kpyraoro
UUJAMHIAPA H TaKxke o6pa-
6aTeiBaeTcs Ha>XAayHOH
IIKYPKOH.

B Bepxne#i uactu ro-
JOBKH LITaTHBA MPOJEJbI-
BAaeTCd OTBEPCTHe AJA ro-
pusonTtaiabHoit ocu. [opu-
30HTAJbHOH OCbIO MOXKeT
CAYXHTb 60AT ¢ raiko#
i 6apamkom.

FnaBHas yactb roJos-
K4 liTaTHBa (MJaHKa) 1mo-.
cepellHHe  MpPHKpeIJsieTcs
60JTOM K OCHOBAHHIO rO-
d aoBkn. K cBoGoxHoMmMy

e
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Puc. 13. Boaee caoxHBIH Puc. 14. Popma kycou-
LITAaTHB. KOB (aHepH Jjad JOXa
, TeJecKona.

KOHLy OoJTa MPHKPENJIsieTCss MPOTHBOBEC (BepeBsHHBIH
WM MeTaJ/IHYeCKHii OpYyCcOK HJ/aH KPYI TaKOTo Xe Beca,
Kak U Tejeckon, — 6 Ha puc. 13). 3araruBas 6apau1~
KOM 8 G6O0JT, MOXHO XOpOIIO YAEPKHBAThb TejecKon B
TOM HJIH MHOM I0JIOXKeHHH NpPH [OBOPOTax B Bepmxanb-
HOH NJIOCKOCTH:
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OcHoBanueM WTatuBa, Kax Mel yike daMeTusin Bbiliié,
MOXKeT CJYXHTb TNpPOYHO CTOSMIHA CcTOJN6 & BBICOTOMH
okosio 130—140 cm. K Hemy npubGuBaloTCs cHeJaHHbE
H3 JKEeCTH HJIH TOJICTOH KeJie3HOH NPOBOJIOKH JABe Kpyr-
Jible CKOGBI 0, AHaMeTp KOTOPBIX AOJKeH OhiTh
Takof Ke, KakK H JHaMeTp HHXHeH KpPYyrJou
YacTH OCHOBaHHS ToJioBKH miratHBa, CKOOH
npu6GHBaIOTCsl APYr Hajm OPYroM Ha paccrosi-
HHH OKoJo 20 cm omHa or apyrofi. HuxHiowo
KPyrJyl0 4acTb TOJOBKH INTaTHBA MpoImy-
CKaloT B 3TH CKOOBHL.

Jlasi Toro ytoGBl rOJIOBKA IUTaTHBA JIBHIa-
Jlack B 3THX ckof6ax mNjaBHO, CKOObl C BHYT-
peHHell CTOPOHBI W KpPYIJIYIO 4acTb TIOJIOBKH
INTATHBA MOXHO HaTepeThb MHIJIOM HJH CMa-
3aTh KaKHM-HHOYAb XKHDPOM.

Teneckon HAA0 NPUKPEMJNATH. K TOJOBKE
TaK, yToObl €ro LEeHTp TsXKeCTH Obll Kak pa3s
MPOTHB KOHLA T'OPH30HTAJbHOH OCH. DTO He-
JlaeTcsi IJs1 TOro, 4ToObl HH OAMH KOHell TeJe-
CKOMa He NMepeBelBaJl.

Uro6bl OnpefeHTh LEHTDP TAMXKECTH TeJe-
CKOMa, MOXHO MOCTYIHTb TaK: MOJOXHM Te-
Jeckon uactamu BOJM3H OGOHX €ro KOHIOB
Ha pebpa ABYX JHHeeKk H 3aTeM GyleM Mel-
NenHo c6amxkath JuHeiikn. OHM COHRyTCS Kak
pas nmop LeHTPOM TSKecTH TPYO.

Tenepp Ham Teseckom MOXKHO Oymer Ge3
34TPYAHEHHH M JMOCTaTOYHO IJIAaBHO NOBOpa-
uuBaTh H 10 BLICOTE, U MO a3UMYTy (B rOpH-
30HTaJBHON NJIOCKOCTH). )

BepTuKa/nbHHI CTepXKeHb, HA KOTOpoM 6y-
Aer 3akpemjeHa Tpyba, MOXHO B Caydae.
HeoGXOLMMOCTH MNOJHHMATh B CKOGax Bhllle
WIH OMmycKaTb HHXeE, eCH HaO6JIoJeHHs Be-
AYT JIIOAH Pa3HOro pocTa HJM eCJH HabJalo-
AAl0TCs CBETHJA Ha PasHBIX BhicoTax (6umKe
K TOPH30OHTY HJH OJMxe K 3eHuty). Ias storo Hago
MOAMHPAaTL CTepXKeHb CHH3Y, HaNpPHMep, [AepeBSHHbIM
KoAnWKOM (e Ha pue. 13), KoTopw# Gyler BKja-
AblBaTbCS B CleJaHHHe JJA 3TOH LedH Ha cronGe
oTBepcTHA.

ITAaTHBA.
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2. Wratus ana GuHOKAS

Hemano naGuiiogennii Moxer npoBoputbes fpu Mno-«
MOWH OHHOKJ/A. BHHOK/Ib TakXKe ciegyer nomemarb Ha
WITaTHBE, NMPHAABas €My XOPOWIYI0 YCTOMYMBOCT.

YerpoiicTBo wWTaTHBa NMOKa3aHo Ha puc. 16. B ocho-
BaHUH @, TNPEICTaBJsAIOWEM co6oli OTpe3oK TOACTOM
IOCKH, yKpelJsieTcsi cTepeHb 8. Ha Hero Hacaxu-
BaeTcsl BepTHKAaJbHHHA Opy-
COK 6 TakK, YTO OH MOXeT
cBOOONHO BpallaThCs BOKPYT
CTepXKHS.

F'opusonTanbHass ocb 2
JOJKHA HMETh BUHTOBYIO Ha-
pesky Ha koHlle. Ha »ToT
KOHell HaBHHUMBaeTcs raika
uan Gapaniek, KOTOPBIMH MO-
J)KHO 3aTATHBaTb HJH OTIY-
CKaTh oOCb, 3akpenasss G6u-
HOKJIb B HYXXHOM [OJIOXXEHHH.
[py3 0 cayXuT mnpoTuBoBe-
COM GHHOKJIIO.

Bunokyip  mpHKpensserca
Puc. 16. UlratuB aas Gu- K TOJIOBKE TIPH TOMOILH Gox-

HOKA. THKa c rafikoii wiam Gapam-

KOM € M MeTa/lIM4ecKOH mJja-

CTHHOH, NpHXKuMaloueli GUHOKJAb K JOCKe. DTa YCTaHOB-
Ka oueHb yf06HA M yCTOHYHBA.

3. AkBaTopHanbHan YCTAHOBKA Tedeckona

Bce HeGecubie cBeTHna MEHSIOT CBOH MeCTa OTHO-
CHTeqbHO ropusoHta. Ecln cMOTpeTh B I0XKHYIO CTOPOHY,
TO MOXKHO BHIETb, YTO OHHM NepeMemaioTcs OT BOCTOKa
K 3analy, NOAHMMAasicb Ha HaubOJBUIYI0 BHICOTY Hap
TOUKOH l0ra W 3aTeM ONYyCKasachb K TOPH3OHTY. 3Be3fnl
B ceBepHOii ctopone Hne6a (umuxe [lossipHOH 3Beagni)
YXOAAT K3 3amajgHoil cTOpOHB He6a B BOCTOYHYIO, Omy-
CKasch K TOPHU3OHTY B CeBepHOH CTOPOHE. DTO Bce siB-
nenuss BuauMble. OHH MPOMCXOAAT MO OAHOH O6Ileii mpu-
upHe: 3eMJis BpallaeTcst BOKPYT OCH.
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Ocp BpauleHus 3eMJH HamnpaBlieHa MOYTH TOYHO K
[Monsipuoit 3pesne. IloasipHas 3Be3gna mosToMy H coxpa-
HseT B OOLIEM OJHO H TO XK€ MeCTO OTHOCHTEJBHO rOpH-
30HTa, YKasbiBasl HanpaBJ/leHHe K ceBepy. 3a CYTKH OHa
OMHCBHIBAeT OYeHb HeOOJBbUIYI0 OKPYMKHOCTb AHAMETPOM
Bcero B naBa rpaayca. Ceeruna, pacnosiokeHuble GiuKe
K He6eCHOMY 3KBaTOpY, ONHUCHIBAIOT 00JIbliHe KpYyroBble
CYTOUHble IYTH OTHOCHTEJbHO ropu3oHTa. Bce stu nmyTu
napaJijenabHsl APYT APYry, NOYeMy H Ha3bIBAIOTCS CyTOUY-
HBIMH NapaJJelassMu. ‘

Ha puc. 17 n 18 cxemaTHuecKH NnoKa3aHbl HEKOTOpbIE
H3 3THX HapaJJjesed W 4acTH APYrMX B CeBepHOH H 10XK-
HO#l cTOpoHax He6a.

Bnaromaps cBoemMy cyToyHOMY JBHKeHHIO Ji060e
HeGecHOe CBETHJIO, Ha KOTOpPOe BBl HAIPaBHJIH TeJEeCKO,
oueHb OBICTPO YHAer M3 moJs 3peHus TesecKona. Ilo-
5TOMYy Haj0 MOBOPAYMBAThb TeJNecKom BCJel 3a YXOAs-
HIMM CBETHJIOM H JejaTh 3TO NaaBHO, 6e3 peiBKoB. Ho
MOBOpPAaYMBATh HAAO MHOBOJBHO CJIOXKHBIM 06pasoM —
JIBYMSl [BHXKEHHSAMM: BIIPABO MJIK BJIeBO (B 3aBHCHMOCTH
OT TOro, rjie HaxogUTcA HabiomaemMoe CBETHJO: eC/H
B ceBepHOH cTopoHe Bhille [lonsipHo#, TO BiEeBO), a Tak-
e BBepX HMJH BHH3 (BBepX, €C/NH CBETHJO HaXOLUTCH
B BOCTOYHOH CTOpOHe Heba, WM BHH3, eClIH OHO HaXxo-
IUTCS B 3amMajfiHOM CTOPOHE).

KoHeyHO, 3TH 06CTOSITENILCTBA 3HAUHTENBHO YCJIOXK-
HAIOT 3afadyy BHHMAaTeJbHOro HaG6J/I0JeHHs] BCSKOro He-
6ecHoro o6bekra. Oco6eHHO A0OCafHO TO, YTO B HeGOJb-
IIOM TOJIe 3peHHs Teseckona OYKBaJIbHO H3-3a HHYTOX-
HOTO COTDSICEHHsS] WJIHM CIy4alHOH MOJBHKKYU HHCTPYMEHTA
HabaiofaeMbll OGBEKT YIJBIBAET W €ro HYXKHO ONSTh
TepHesHBO H HAaCTOHYHBO JIOBUTH B moJje 3peHusi. OtHo-
CHUTEJIbHO JIErKO MOXKHO JIOBHTb TOJNBKO JIyHY, Tak Kak
BOKPYT Hee BCerjga HMeeTcs cBersiasg o6JsacTh, Aawomias
3HaTb, KyJa HamnpaB/sTb TeJeCKON JJisi TOYHOH HABOIKH.

OnHakKo ecTb BO3MOXHOCTh J[OBOJBLHO Jierko u3abe-
XKaTb OCJ0XKHEeHHH, CBSA3aHHBIX C JBOHHBIM H3MeHeHHEeM
AOJIOXEHHH CBeTHJ — 10 BBEICOTe M MO a3HMYTYy. ITOro
MOXKHO [OCTUFHYTb, YCTAHOBUB TeJleCKON Ha TaKo# ro-
JIOBKE 1UTaTHBA, B KOTOPOH OAHa M3 oced OyneT HAKJO-
HeHa K IJIOCKOCTH FOPH30HTa Ha YroJj, B TOYHOCTH paB-
HBIE 1MpoTe Mecra. Muaue rosopsi, 3Ta 0oCb JAOJXKHA
OuLITb TapaJjsejbHa OCH MHpa.

3 HU. . Hosukos, B. A, Illnmakos 33
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K sanady K Bocmory

Puc. 17. JiBnxenue HeGeCHBX CBETHA B CEBEPHOH CTOpOHE
Heba.

K senumy
"
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Bocmox Janed
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Puc. 18. [lBuxeHue HeGecHBIX CBETHJI B I0XXHOH cTOpOHe
Heba. :



Kax u3BecTHO, OCbl0 MHpPa B aCTPOHOMHH Ha3biBaeT-
csl mapaJjJiefibHasi OCH BpPAllleHHs 3eMHOr0 wapa JHHHS,
COeIMHAONAs MOJIOCH MHPa — Te TOYKH Heba, KOTOpbIe
NpH CYTOYHOM JIBHXKEHHH HeOeCHbIX CBETHJ OCTalTCs
CTpOro HenoABHXHbIMH. CeBepHBIi MNOJNIOC MHpa Haxo-
autcs B6au3u [TonsipHoit 3Be3fbl (Ha pacCTOSIHHH OXHOrO
rpagyca or Hee). [lonsipHas 3Besfa Takxke OGXOAUT 3Ty
TOYKY B CBOEM CYTOYHOM ABH:KeHHH. MIMeHHO Ha mouoc
MHpa HaJ0 HanpaBHThb KOHel OCH HHCTPyMeHTa. Ty
oCb OyAeM Ha3blBaTb NOAAPHOLL.

[TnockocTh, nepneHANKYIApHAS OCH MHPA, HA3bIBAETCs
IVIOCKOCTbIO HEeGECHOTO 3KBATOpa: ee INOJIOXKEHHe OTHO-
CHTEJbHO 3Be3[ OMNpelesieTcd OKPYXKHOCTbIO, KaxKjaas
TOYKa KOTOpOH OTCTOHT OT moJioca MHpa Ha 90°. dra
OKPYKHOCTb ecTb HeGecHb 3kBaTOp. OH ZHealuT HeGO
Ha JBe paBHble YacCTH — ceBepHylo H loxHywo, [lapau-
JeJIbHO HeGeCHOMY 3KBaTOPY pachoJjoxKeHnl CYTOYHhIE
nyTH HeGeCHbIX CBETHJ — MYTH, NPOXOAHMble HMH OTHO-
CHUTEJbHO TOPH30HTA B pe3yJbTaTe BpallleHHs 3eMJH.

Teneckon, ycTaHOBJIEHHbIH Ha NOJISIPHOR OCH, €CJIH €ro
NoBOpayMBaTh Ha HeH, OyJeT TOYHO CJeAOBaTh 3a JIO-
GbIM CBETHJIOM, NBHXKYIIHMCS OTHOCHTEJbHO TOPH3OHTA,
KaK TOJbKO OHO TOMaJeT B NoJe 3peHus Tesjeckona. He-
o6x0aKMMa JIMIIb NpeBapHTeIbHAS HABOJAKA TeJeCKona Ha
CBETHJIO TOBOPOTAMH BBepX — BHH3 H BIPaBO — BJIEBO,
KaK 06bl4HO. 3aTeM HaAO OyAeT 3aKpenuTh TeJecKOolN B 3a-
JaHHOM HAaNpaBJeHHH, YTOOBl ero yCTaHOBKAa He MOIJA
c6urbes. Tlocae atoro Gyner TpebOBaTbCs YXKe TOJbKO
JIETKOe OJHOPOJHOE YCHJAHe JJsi TOro, YTOOH Tejaeckon
JIOCTATOYHO MJIABHO MOBOPAyMBAJCS B HampaBJeHHH CY-
TOYHOTO [BHXKEHHUsI CBETHJA, NapajJielbHO HeGecHOMY
9KBATODY. .

Ho Xak CMOHTHpPOBATb 3Ty YCTAHOBKY? SICHO, uTo
HaJ0 Opexje BCero JOCTaTOYHO TOUHO 3HATh reorpadu-
yecKylo ILIMPOTY MYHKTa, TAe TeJeckon Oyaer ycTaHOB-
Jed. Ec/ii HYXHBIX CNPaBOYHBIX TMOCOOME MOA PYKO# He
OKaXkeTCsl MJH B 3THX NMOCcOGHSX He OYyHeT HCKOMbIX CBe-
JIeHHH, MOXHO ONpeNesUTh IMIHPOTY MNYHKTa CHOCOGOM,
ONMCaHHBIM B IVIaBe NATOH, pa3jen 3. ,

Ha puc. 19 uszobpaxeHa oJHa H3 CaMBIX NPOCTBHIX H
HaJeXHBbIX KOHCTPYKUHH JIOGHTENbCKOH 3KBAaTOpHAJIb-
HOil ycTaHoBKH. OCHOBaHHE YCTAHOBKH COCTOHT H3 Bep-
THKanpHOro croii6a (/ Ha puc. 20) BHICOTOH OKOJO
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170 cm. K sTomy cron6y npubuBaercs pama, ciejaHHas
M3 N0COK (pa3Mepnl yKasdaHbl Ha pHCYHKe). ['OpH30H-
TaJbHble CTOPOHBEI paMbl AOJXKHBI GBITb NepPneHAHKYaAp-
Hbl CTOJIGY, YTO NPOBEPSIETCS YTONBHHKOM. .

K cronby u pame npu6HBailOTCS CKOGHI, Cle/aHHbIE,
HanpHUMep, U3 ecTH (cM. cnpaBa BBepxy Ha pHuc. 20).
Kaxnasi cko6a cHaGxkaercss AJsi 3aKpenJeHHs GOJTOM C
GapalkoM HMJH NMPOCTOH TraHKoW.

Puc. 19. O6muit Bug a06uTENBCKOM
9KBAaTOPHAJbHOH YCTAaHOBKH AJas Tele-
CKoma.

[Tonsipuag ocb posmkHa OBITH CHeJaHA TaK xe,
KaK M OCb ONHCAHHOTO MNepel 3THUM Aa3uMYTaJjbHOTrO
IITATHBA.

Huamerp cko6 HOJKeH PaBHATbCA AMAMETPY MOJsp-
Ho#l ocu wratuBa. CKoGbl nmpHOHMBAIOTCA TakK, 4TOGH OT-
HOLIeHHe DacCTOSAHHA a@ K 6 GblJO PABHO TaHTeHCY IIH-
pPOTHl MyHKTa HaG6J/I0LeHUI.

Kpas cko6 pacnosarailoTcsi MeprneHJHKY/AsPHO CO-
eJHHSAIOIEeH HX JIMHUH, '
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B BepTHKaJbHYIO [OCKY paMbl Ha MOPOJOJKEHHH
JNMHUH, COENHMHSIONULEll LEHTPHl NeTeldb, BOUBaeTcs TOJ-
CTHIl rBO3Ab &8, HAa KOTOpHIH OYAeT OmHUpaTbCs MOMASIP-
Has oCb.

[Monsipias och BcraBJsieTcss B CKOOBL. B nmaronass-
Hyl0 JIOCKy paMbl BOWBAIOT ellle JABa TIBO3As 4 TaKk,
yToGbl OHM KacaJuch och cBepxy H cHu3y. Tako#
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Puc. 20. Ueprex 3KBaTOPHaAbHOH YCTAaHOBKH Tele-
CKONa; OTJEJbHO NOKa3aHO YCTPOHCTBO CKOOH aas
KpeIieHUs TOJNAPHOH OCH IITATHBA,

JKe TBO34b 5, Kacaloupiics ocu CHu3y, BOHUBAWOT B
croab 1.

ATH TBO31AM HYXHB AJs TOro, YToObl Ha HHUX omupa-
Jach HaK/JOHHAss OCb M UYTOOBl CPABHUTENBHO MSTKHH
MaTtepuas ckoO He mnojBeprajcs JeACTBHIO 3HAYHTE/b-
HOTO Beca roJIOBKM LITAaTHBA H TeJeCKona.

FosoBKa wITaTHBA HM3TOTOBJASIETCA TaK Xe, KaK U AJs
a3UMyTaJbHOIO WITAaTHBA. TO/bKO 34eChb HajA0 0GpaTHThL
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oco60e BHHMaHHe Ha TO, YTOGbl MPOTHBOBEC COOTBET-
cTBOBaJ Becy Teneckona. Cko6bl 3axumaliorcs Gapaii-
KaMH Ha 6onaTax Tak, uToObl MOJIIPHAsi OChb Bpallajack
B HHMX C HEKOTODhIM TpEHHEeM.

Teneppr wamo npaBHABHO YCTaHOBHUTb wiTatHB. [las
3TOTO JepeBsHHas paMa pacrnoJiaraercsi BIOJb MOJYIEH-
HOH JMHUH, Ha 1or OT crojba. (Cnoco6 onpeneneHus Mo-
JIyAEHHOH JIMHHM ONHCaH B pa3fene 2 rjaBbl MATOH.)
C nomoupio YpOBHS ellle pa3 NPOBepsieTCs TOPH30H-
TaJbHOCTb BepXHeH CTOPOHbI paMmbl. [IpH mnpaBuJbHOM
yCTaHOBKe MOJIApHAs OCb J0JXKHa OBITb HampaBJsieHa
TOYHO Ha IOJIOC MHpa.



I'JJABA YETBEPTA{

YCTPOHUCTBA JII ®OTOrPA®HPOBAHHUA
HEBECHbDbIX CBETHUJ1 U ABJIEHUH

Tosopsi 0 ¢ororpadupoBaHuH He6Ga, Mbl OylaeM mpen-
TioJarath, YTO YHTaTeb yXKe 3HAKOM C OObI4yHOH (hoTo-
rpaduell U HMeer B 3TOH paboTe HEKOTOPHie HAaBbIKH.
B npoTHBHOM cJyyae Mbl COBeTYyeM CHauaja HayuHTbCs
CHMMATb 3eMHble OOBEKTHl ‘M O03HAKOMHTbCA C TEXHOJIO-
ruel 06paGoTKH (OoTOMaTepHasoB H TOJNBKO NMOTOM 06-
pamatbcss K BompocaM ¢ortorpadupoBaHusi HeGeCHBHIX
CBETUJI U SIBJIEHHH.

1. Moxacraeka pas doroannapara

Jlio6o#i ¢oroannapaT MOXKHO HCNOJb30BaThb AJsA ¢o-
Torpa®MpoBaHusl Pa3/HYHBIX HEeGECHbIX CBETH/ H siBJie-
. s Takoro ¢otorpagHpoOBaHHS BaXHO YCTaHO-
BUTb anmnapaT COBEpIIEHHO YCTOHUMBO, 4TOOBI OH He
HMeJl HHKaKHX KoseOaHHH.

Qotorpaduueckass WITATHBHAS TroJOBKAa, OGBIYHO NMPH-
Mmensiemass ¢otorpadaMH, 31eCb COBEPIIEHHO HENPHUroA-
Ha, TaK KaK anmapar Ha HeHdl HeLOCTaTOYHO YCTOHUHB.
Jlyuuie Bcero anmapaTt NMOMECTHTb Ha CHeLUHasIbHOH MOA-
cTaBKe, M306paxeHHOH Ha puc. 21. AnnapaT nomeuiaert-
csl HA HAKJOHHOH folleike / M omupaeTcss 3afHell CTeH-
Ko Ha pouleuky 2. [omeuka / ynupaercs CBOMM KOH-
oM B OpycoK 3 Ha OCHOBaHMH NOACTaBKH M IJIaHKOH 4
4a npopesu B CTOHKax 4.

Hns u3MeHeHMsl HABOJLKH annapara Mo BbICOTe Me-
HAIOT HaKJOH poieyku. [as 3Toro nianky 4 mepecraB-
JSI0T B Jpyrue npopesH.
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[Tpopesn nenaworcss JOCTAaTOYHO YacTO C TaKHM pac-
yeTOM, 4TOObl HAKJIOH [OLIeYKH MoOr MeHsitbesi ot 0 mo
45° npuMmepHO uepe3 5°.

[ns cbeMKH 06BbeKTOB ¢ BhicOTOl 0T 0 m0 45° anna-
par craBuTcs Ha pomieuky /. Jasi Toro uToGBl HAaBOAHTD
annapat Ha yuacTku He6a c BbicoToH 45—90° ero kJja-
OyT 3ajnHell cTeHKo#l Ha poueuky I. Miamenenuwe Hakio-
Ha annmapata MOXHO JesaTh KaxKIblH pas TojbKo Ha 5°

Puc. 21. IloxcraBka nas ¢oroannapata (a) u uckareas (6).

Jlisi nnaBHOrO H3MeHeHHsi HaK/JOHA B MHTepBaJje MNATH
rpafycoB cayxHuT Goat 6 c raikol, Bpe3aHHOH B OCHO-
BaHHMe NpuboOpa, Kak 3TO ONMCaHO B pasi. 4 3TOH riasl.
IToBopoTel annapara no asuMyTy NPOM3BOASTCS MOBOPO-
TOM BceH noacraBkH. OHa MOXKeT YCTaHaBJHBAaTbCs Ha
croje, crojbe, Tabypere, Ha 3eMJse, a npu ¢ororpadu-
pOBaHHH 3Be3] C AJHTEJbHBIMH BHIAEPXKKaMH — Ha cie-
IMaJbHOM TNpHOOpe — 3KBATOPHAJbHOM CTOJIMKE, OIH-
CaHHOM JaJiee. DTa NOJACTABKAa NPOCTa, HaJeXHa H OYeHb
yao6Ha aas OGBLICTPOrO H3MeHEHHs HABOJAKHM amnnapara B
TeMHOTe.

2. Uckarean pas oroannapata

[Tpu dororpadupoBanun 3Be3q AJsi HaBOJAKH amma-
pata Ha HYXHBIH yyacroKk Heba MNOJIb30BATLCS ONTHYE-
CKMM HCKaTeJeM (oroanmnapata He/b3s: 3Be3[bl B HeEre
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He BuaHb. Ecnu y ¢oroannapara ecTb paMOYHbIH HCKa-
Te/lb, TO UMEHHO ero HaJgo HCMOJb30BaTh,

Jnasi yno6ctBa c/iefyeT Ha MePelHIOI0 paMKy HCKa-
TeJisi HAaTSIHYTh B3aHMHO MePHEeHJIUKY/sipHblE HHUTH Tak,
yto6Bl UX NepekpectHe OblIO B LeHTpe paMKu. [Ipu Ha-
BOJKEe amnmapaTa HHTepecymollee Hac HebGecHOe CBETHJIO
IOJI)KHO HaXOJIHUTbCS Ha MepPEeKPecTHH HHUTeH.

Ecnu pamouHOoro uckartenss HeT, TO €ro HYXHO
cienatb camomy. Mckartenb M3roTOBJASIIOT U3 MJIOTHOTO
KapToHa B BHAe KOpoOKkH 6e3 OOKOBBIX CTEHOK
(puc. 21,6).

JanHa KopoOKn paBHA (POKYCHOMY PacCTOSHHIO 00Db-
ekTHBa (oroammaparta, a pa3Mephl nepeaHeit (7) u 3am-
Hell (8) cTeHOK HOJIXKHBI MpeBHILIATh pasMepsl Kajgpa B
KaXJOM HamnpaBJeHHMM CaHTHMeTpa Ha uyerhipe. B me-
pelHell cTeHKe BhIpe3aeTcss OTBepCTHe, pa3Mepbl KOTO-
poro paBHHl pasMepaM Kajapa, a LleHTp COBNAJaeT C LieH-
TPOM TNepefHeil CTeHKH. B ueHTpe 3anHell cTeHKHM mnpo-
neablBaeTcss Kpyrjioe OTBepCTHe AHAMeTPOM H5—7 mM.
Ha orBepcTue B mepejHeil CTeHKe HATACMBAIOTCS B3aUM-
HO MeprneHgUKYJspHbe HUTH.

K HHXKHel yacTH HCKaTe/si NpHKpenssercs chesaH-
Hasg M3 XKecTh Hacaaka 9 B Buae cKoOku. [IpuKpenuTb
ee K HCKAaTeNl0 MOXHO C NOMOULbIO JieHTH [0 u3 mioT-
noit Gymaru OT LIMPOKODOPMATHLIX (oTorpadHUecKux
mJaeHoK Ha KaTywkax. CTeHKH 3TOH HAacaaku JOJIXK-
Hbl OLITh NapaJjiedbHbl nepejHedl W 3aJHeHd CTeHKaM
ucKareJss. '

Orta HacaaKa CJYXHT IJsi TOro, ytoObl HaleBaTh ee
Ha ynop 2 WJH Ha fouleyky / MOACTAaBKH B 3aBHCHMOCTH
OT NO0JIOXKeHHus: ¢oToanmapara.

Tenepb, ecnd NpHONU3HTL IM1a3 K OTBEPCTHIO B 3a-
Hel CTeHKe HCKaTess, Mbl YBHAUM TO, UTO MOXKET B
3TOM MNOJIOKeHHH (oTorpadupoBaTbCs anmnapaToM.

ToyHOCTh HABOAKH HeBeJHKa, HO 6ojblliasi TOYHOCTb
npu 3TOM M He Tpebyercsi. MHoraa MOXHO O6XOAHTbCS
jaxe BOBce Ge3 HckaTessl, NpubIU3UTENbHO HaleaUBas
anmapat Ha QororpadupyeMblii yuacTok He6a. JTO 0CO-
GeHHO OTHOCHTCSI K HaBOJKE HAa CBeTH/]a C GOJbLIMMH
BLICOTAMH, TaK KaK TOra CMOTpPeTb B HCKaTelb BO3-
MOKHO TOJIbKO B TOM CJlyyae, €C/lH NOACTaBKAa CTOHT Ha
cTo/0e WJIM HA CaMOM Kpaw CTOJa, Ja U TOrga 3To Je-
JaTb Heyd006HO.
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-3. NMpnoopul nas dororpadupoanus CoaHua u JlyHs

Hans “¢dororpadupoBanns pasauuHbix ¢as 3aTMeHHs
Connua u JIyHb, a Takke [/ NMOJYdYeHHS HAa CHHUMKax
OCHOBHBIX JeTa/jiell JYHHOH NOBepPXHOCTH (MopeH, a npu
HEKOTOPOM HaBblKe M KPyNHeHIIHMX LHMPKOB) MOMXKeT GHLITh
UCNONb30BaH M CaMOeNbHbIH Teneckon. TOMBKO BMecTO
OKyJ/sipa K OKYyJfIpHOH TPyOKe NpHKpenssieTcss KOpoOKa,
B KOTOpYIO Kaafercs Qoromjaac-
THHKA, IJIOTHO IpHXKHMaeMmas
3ajHedl KpPBILUKOH TIpH MOMOILH
pe3uHOBBIX KoJjell (puc. 22).

Bce ycTpoiicTBO K0/12KHO GBITH
COBEpLIEHHO CBETOHENpOHHIlae-
MbIM, YTO OCOOEHHO Ba*KHO MpPH
¢doTtorpaupoBaHHH B JHEBHOE

Pesunobyie
Konsya

Puc. 22. Kopo6ka Ha okyaspHoM kouue Puc. 23. WUckareau Ha te-
TeAecKomna s GOTOnNacTHHKH. JecKome: @) COJHeyHHlH;
6) NyHHBIH.

BpeMs. OGBeKTHB TakXe NOJXKEH HMeTb CBETOHENPOHH-
I[aeMYIO KpBIIIKY-3aTBOD.

[ns HaBOAKH HHCTPYMEHTA Ha CBETHJIO MPHMEHsSIeTCs
HCKaTesb, NPUKPeNJIeHHbIH K Teseckony (puc. 23). IIpu
¢dororpadupoanuun CoJiHIA HCKATe/leM MOXKET CJIYKHThb
NPOCTO KYCOK KapTOHa C MallbiM OTBEPCTHEM, yepe3 KO-
TOpoe Ha HeGOMbIION 3KpaH OyleT nagaTb COJHEUHbIH
«3afiuuk» (puc. 23, a).

Ons dotorpadupoBanusi ConHLA HYXKHO HaJeBaTh
Ha oOBeKTHB auadparmMy c oTBepcTHeM MHJJIHMeTpa B
tpu. [Ipu q)on‘orpaq)nposanmn Jlyun gunadparmy nage-
BaTb He HaJo.

fIpkocte JIyHB HeZoCTaTOYHA LIS TOTO, YTOGHI
[0Jb30BATbCHA «3aHYHKOM» OT Hee /Uil HABOAKH HHCTPY-
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menta. HyxHo caenatsb emie onuH uckareab (puc. 23,6).
3necs Masnenbkoe n3zo6paxkenne JIYHBI Ha 3KpaHe co-
3naercs Jynod ¢ (POKyCHbIM paccrosiHHeM 5—7 cm.

UTto6bl OOHUM MU TeM Ke NPUOOPOM MOKHO ObLIO
cuuMmarb Jlyny n ConHue, He MeHsia HcKaTtesel, MOXHO
MOCTYNUTb chaefyiowuM o6pasom. Ilepen anynoit na
KoJiblle YKpenJisiercss JHadparmMa — KPYKOK KapTOHa ¢
orsepctueM 2—3 mm. Korma ¢ororpadupyercs Jlyna,
muadparma orongsuraercs B cropoHy. Ilpu dotorpa-
¢uposanun Cosnua pauadparmMa mnomeliaercss nepen
JyNoH.

Tenepr npuGop Hamo orperyaupoBath. [las 3TOrO
CHHMAIOT 3afHIOI0 KpHILKY KOPOOKH M BMECTO MJIACTHH-
KH TNPHXHMaIOT DE3HHOBBIMH KOJbIAMH K OKyJASipPHOH
Tpy6Ke MaToBOe crekno. HaBoaum rteneckon Ha JIyHy H,
BIBHrasi M BbIABHras OKYJSPHYIO TPyOKy, Ao6uBaeMcsi
[OJIyueHHs] OTYeTJIHBOro H3o6paxkenus JIyHel Ha Marto-
BOM CTeKe.

Ha okyaspHo#i TpyOKe [enaeM COOTBETCTBYIOILYIO
OTMETKY, uTOOB NpPH BCAKOM (poTOrpaupoBaHHH BHI-
IBUraTh ee OZMHAKOBHIM 00pa3oM.

Onuako 370 6yner TONbKO NpuGIH3UTeNbHAsT HaBOI-
Ka Ha ¢okyc. OxkoHuaTenbHasi HaBOJAKA, TaK Xe KakK H
3KCHO3MIKs, mnoabupaercss npoOGHBIMH cbeMKamu. 06
TOM Mbl CKa)keM JAaJblle.

Hckatenr peryiupyercsi Tak, uToOn H300paKeHue
JlyHnl, co3gaBaeMoe JynmoH, Obi10 B . LleHTpe 3KpaHa Ha
NepeKpecTHH JIMHHUH, KOrja Ha MaTOBOM CTeKJe BHJHO
~u3obpaxenue JIyHBL

[1Ipu ¢otorpadupoBanuun npubop HoJXKeH obnafaTthb
GosblION yCTOHYMBOCTBIO. Jlyullle BCero 3aaHIOI YacThb
ero CTaBHTh MPSIMO Ha 3eMJIIO, a NepelHIol TNoMellaTh
Ha MOICTAaBKYy, H300paXKeHHYI0O Ha pHC. 24. :

OTBepcTust B CTOHKAax MOACTaBKH [eJaloTcs C He-
6oabiInMH UHTepBanaMHu. IlepectaBisis cnuuy a u3 on-
HMX OTBEpPCTHil B Apyrde W CHOBa ONHpas Ha Hee TpY-
6y, MBI OyIneM H3MEHSITb ee HAKJOH CPa3y Ha HECKOJbKO
rpaaycoB. 111 NnaBHOTO H3MEHEHHs HAKJOHA 3alHION
yacTb MHCTPYMeHTa NOABHraloT GJHKe K MOACTaBKe HJIH
HECKOJIbKO OTOJABMTaloT Hasal.

Hns dororpadupoBanuss nertajeil JyHHOH mMOBepx-
HOCTH MOXHO HCII01b30BaTbh W OWHOKJb (KOHEYHO, He
TeaTpa/ibHbl, a NMPH3MeHHBIH C LIECTH-BOCbMHKPATHBIM
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u 6O/MbIINM yBeJHueHHEM), NMPUCMOCOGHB K Hemy Clie-
uuajbHyo ¢orokamepy (puc. 25). Msobpakenne JlyHn
Ha IUIaCTHHKe 37leChb MOJYYalOT MO TOMY 2Ke NpHHLMIY,
YTO H NPH nosyyeHuH u3obpaxkenhs CosHLA Ha 3KpaHe.
HlnuHa KaMepbl onpejenisieTcs JeJaeMbIM JHaMETPOM
n3obpaxenus JIynnl (nyrem npo6). Bo usbexaunue
CMa3aHHOCTH noJyuyaeMoro (POTOCHHMKa, Jyuie, 4TO6H
IHaMmeTp u306paKeHUs He mpeBblan 2—2.5 cm.
OcHoBaHue npu6opa nesaercsi U3 JOCKH, KPOHUITEHH
1 nns GMHOKJAS — U3 JepeBsIHHOro 6pycka, a Kamepa 2
M 3KpaH HcKartejs 3 — M3 KapToHa (HCKaTesJeM CJYXKHT

Puc. 24. CBoGonHoe pacmnoJoxeHue Te-
aeckona aaa  dororpadupoBaHus Ha
IomajxKe.

onHa mnosoBuHa OuHOKJs1). Kamepa pmosnxHa GBITH co-
BeplLIeHHO CBeTOHenpoHuuaemoil. s 3To#l wenu ee ok-
JIeMBAlOT M3HYTPH M CHapyxH yepHodl Gymaroii. OtBep-
cTHe 4 Ha mepeJHeM KOHIE JOJIKHO OBbITb B TOYHOCTH
paBHO JHaMeTpy ONpaBbl OKyJasipa GuHOKaA. Harnasuuk
npH 3TOM OTBHHuMBaercs. [locsie Toro Kak okyjasp Oy-
JeT BABHMHYT B OTBepCTHe 4, ocTaBlUasici 4acTb ONPaBHI
nepej oTBepcTHeM oGepThIBaeTcsi TeMHOH MaTepuel, 4To-
6bl MpeNOTBPATUTL NONajlaHue CBeTa B KaMepy.

Y 3agHero KoHua KaMepbl cOOKY [IOJIKHO OBITh cJe-
JIaHO OTBepPCTHe B BHJe Ma3a C JIOXKeM /NSl BCTABKH
¢oTonIaCTHHKH HJIH KacceThl ¢ (OTOMIACTHHKOM.

Bo u3bexaHue 3acBeuuBaHHs (POTONJIACTHHKH §, Ko-
TOPYIO MOXHO fax<e 6e3 KacceThl BABHUTATb (B TeMHOTe)
B CHeJaHHOe OTBEpCTHe, CJeAYyeT clenaTh 3allUTHOe
npucnoco6ieHne B BHAe KPBIIKH HJIH NPOCTO HAKPLIBATh
3TOT KOHell KaMepbl TeMHOH MJIOTHOH MaTepHeH,
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HaBonka Ha ¢okyc # KCHO3ULUHH 3/eCh TaK¥Ke MOM-
6upalorcss npoOHLIMH CHUMKaMH. UTo6w uMeTb BO3-
MOXKHOCTb CZeJ1aThb NPeJBapUTENbHYIO HaBOJKY Ha (OKYC
N0 MaTOBOMY CTeKJy, 3afHssl CTeHKa KaMepel [esaeTcs
B BHJE KpHIUIKHK 6. BMecTo mjacTHHKH BCTaBUM MaToBOe
CTEKJIO, KpHILIKY 6 CHHMEeM M, Bpauias OKyJaAp OGHHOK-
Jasa po6bemcss HanGoJbliell pe3KocTH n3obpaxkenuss JIyHsl
Ha MaToBoM cTeksne. CpejaeM COOTBETCTBYIOILLYIO OT-
MeTKy Ha onpaBe OKyJsipa. 3aTeM 3aKpoeM 3ajlHION
CTEHKY KPbILIKOH M BBIHEM MAaTOBOE CTEKJO — OHO 6O0Jib-
e He MOHAAOOMTCA.

Kporika-
gamdop

Puc. 25. dorokamepa npu GHHOKJE.

KpBILIKY MOXHO Harayxo NpHKJeuTbh K Kamepe. O6
OKOHYATe/JbHOH HaBOJAKe Ha (oKyc OyreT CKasaHo aalee.

Jlns HaBOAKH MHCTPYMeHTa Ha JIyHy MOXHO HCIOJb-
30BaTh [MOJACTABKY, aHAJOTHUHYI H300paxKeHHOH Ha
puc. 24. ‘

4, CamopeabHbiit actporpad

dororpadbupoBanie 3Be3fHOro He6a M moc/elylollee
H3yyeHHe MOJYYEHHBIX CHMMKOB — OIHO M3 CaMbiX yBJe-
KaTeJbHBIX 3aHATHH Jio6GuTenell acTpoHoMHH. K Tomy
e MOJIyueHHble CHHMKH TNPH COOJIOJEHHH oOnpejesieH-
HbIX YCJOBHH MOI'YT HMeTb M HayyHYIO LEHHOCTb.

B xopowo oGopymoBaHHBIX o6cepBaToOpusix A (o-
tTorpadupoBanuss HeOGeCHbBIX CBETHJ H Y4aCTKOB 3Be3[-
HOTO He6a MCIOJIb3YIOT crHeldalbHble TeJeCKONEbl, Ha3bl-
BaeMble acrpozpagamu.
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B 3tom passene Mb pacckaxkeM, Kak cAenath ¢amo-
IeJbHbI  acTporpad — npu6op, MO3BOAAOIWKMA C MO-
MOLIbI0 OOHIYHBIX (OTOANNapaToB MOJNy4aTb CHHMKH
3Be3]], 3BE3[HLIX CKOMJIEHHH, TYMaHHOCTeH, KOTOpble He
BUIHHI HE TOJLKO HEBOOPYIKEHHBIM TIJ1a30M, HO Jaxe H
B caMoO/e/IbHLIA TeJslecKon, OMHCaHHBIA B 3TOH KHHTe.

Has dororpadupoBannss cronb caabbix O0GBEKTOB
NPHXOJHTCA JenaTb OueHb GOJIbllIHe BbIIEPKKH — B He-
CKOJIbKO JlecsiTKOB MHHYT. Ho 3Be3nn Bcneactsue cyTtou-
HOro BpalleHHs1 He6a 3HAYHTENIbHO CIBHHYTCS 3a 3TO

v,
>

ZA—— S— \ v

Puc. 26. DxBaTopHaJbHHI CTOAMK CaMOJEJBLHOTO acTpo-
rpada. OTIenbHO NMOKA3aHO KpemJeHHe rafkHu.

BpeMsi H BHIAAYT Ha CHHMKe, CIeJaHHOM HeNOABHKHBIM
doroannapaToM, B BHIe yepToueK. TaKue CHHUMKH TOXKe
MMeIOT onpefieieHHyl0 ueHHocTb. O6 3TOM Mbl MOroBo-
pum B pasjene o Merojax ¢ororpadupoBanus Heba.
3nech e Mbl PaCCMOTPHM CNOCO6 MOMYYEHHS TOYEUHBIX
H306paxkeHHH 3Be3/l.

Hns Toro uyto6bl 3Be3Abl BHILIH HA CHUMKE TOYKaMH,
Halo IM0BOpauuBaTh (poToannapar, CTPOro Ccaefys cy-
TOYHOMY BpaueHHIO HebocBopa. JBuxkeHnue ¢ortoanna-
paTa MOJNKHO NPOH3BOAHMTLCA IJIABHO, YTOGBl OH He HC-
NBITHIBAJ COTpsiceHHA M KosebGamuit. [asi ocyuectsae-
HHS 3THX 3aflay MOXHO cllenath actporpad. OcHosy
npuGopa cOCTaB/isieT 3KBAaTOPHaJ/IbHbIH CTONHK (pHc. 26).
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OH H3roTOBJISIeTCS M3 JOCTAaTOYHO TOJICTHIX JOCOK, 4YTO-
6bl. He Ko/1e6aJjiCi OT MOPHLIBOB Be'rpa H [PUKOCHOBEHHH
K HeMy.

BepxHsisi mocka | 00/MKHA HMETb NMPUMEPHO CJeaylo-
e pasMepbi: AnuHa 76—100 cm, wHpuHa okouso 30 cm.
Ilocky 3Ty Hajo TwaTesbHO o6paboTath py6aHKOM, a
3aTeM BEPXHIOI CTOPOHY. 3aydcTHTh WKypkoi. Cosep-
IIEeHHO Heo6XOomHMO, 4TOGH TMOBEPXHOCTb BepXHed CTO-
poHbl 6blJla POBHOH M ryaakoi, H60 no Hel Gyaer CKOJMb-
3UTh Jpyrasl JNOCKa, NpeAiHa3HauyeHHas AJs IJ1ABHOFO
nosopota (oToannapara.

Hawm npu6op nepeHocHbifi: nocie ¢otorpaduposa-
HHs1 He6a ero MOXHO CJOXHTb H BHECTH B 3aKphITOe MO-
Mmeutenne., C 3TOH 1eJbl0 YacTH 3KBAaTOPHAJbHOrO CTO-
JIMKa COeJHHSIOTCH (OPTOYHBIMH HeTJMH.

VI3roTOBHB BEPXHIOK JOCKY, ClelaeM HHIKHIOI 4acTh
OCHOBaHHsl — JOCKy 2. PasMmepbl ee TaKue Xe, Kak
nocku I. B mocky 2 BpesaloTcsl ¢ HHXKHe#l CTOPOHBI rafi-
KM OT Tpex 6ostoB 3, KOTOpble OYyAYT CIAYyXHTb HOXKKa-
mMHu npubopa. :

Henaerca 310 caenyomwum obpasoM. B coorBer-
CTBYIOLIMX MeCTaX AOCKH NpOpexeM OTBEPCTHs, B KOTO-
pbie GOJITHl NOMXKHH CBOOGOAHO BXOAHTb. [locie storo B
HUKHel CTOpOHe [OCKH BOKpPYr OTBepPCTHH cjlenaeM
yray6senusi, no ¢opMe coBnajawooiine ¢ ra#kamu. Iait-
KH BCTaBHM B 3TH YrayOJeHHsl H, uTOObH OHH He BhIBa-
JUBAJHUCh, 3aKPENMUM HX MJaHKaMH, KaK 3TO NOKa3aHo
Ha puc. 26. C BepxHeH CTOPOHBI B OTBEDPCTHS BCTABHM

60JITH, BBUHTHB HX B TaikH.
‘ BonTel npepHa3HaualoTcs JJSi OKOHUaTeJbHOH TO4Y-
HOH ycTaHOBKH mpu6opa.

HuxHiolo JOCKY ¢ mnOMoibio (OPTOUHLIX neTenb 4
cOelMHHM ¢ BepXHeill nocKoil .

BepxHsifi HOocKa mnpefHa3HauyeHa [ANs pa3MelleHHs
NOABHAKHON uyacTtd npubopa. B paboueM nojioKeHHH OHa
LOJMXKHA OBITb pacnoJioxkeHa B IJIOCKOCTH He6ecHOro
skBatopa. MIHBIMH cloBaMH, yros o Ha pHcC. 26 HOJIXeH
6biTh paBeH 90° — ¢, roe ¢ — mHpoTa Mecra ¢QoTorpa-
¢uposanus. Kak storo po6utbes?

- Cpenaem 3to cnepyiowum o6pasom. MaroroBum jpoc-
Ky & TaKkoil e LIMPHHBI, KaK W ABe Npelblayllie; Bbl-
cota ee Jo/kKHA ObITh paBHa JJHMHe JOCKH [, yMHO-
_XKEHHOH Ha cos ¢. dra Jocka Ha (GOPTOUHBIX METANX
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coepunsierca ¢ gockoif /. Temepb HuKHHE Kpall JOCKH §
ob6onpeM Ha A0ocKy I W, ABUrasi B TY ¥ APYT'YIO CTODOHY,
YCTaHOBHMM ee C NMOMOLIbIO YroJIbHHKA TakK, 4TOOGBI yroJa f
(cM. puc. 26) Gbl1 mpSMBIM.

[Tocne 3Toro oTrMeTHM KapaHAaWOM Ha OCHOBAaHHH
[OJIOXKEHHe JOCKH 5 U 10 3THM = OTMeTKaM IMpHGbEM
NNaHKH WiH 6pycku 6, Kak MokKasaHo Ha pHucyHke. [lo-
HSITHO, YTO YyXe Ge3 BCSAKHX npo6 M H3MepeHHil, cTaBd
KOHel| TOCKH 5 MeXIy IMJIaHKaMH, Mbl MOXeM ObiTb yBe-
peHbl, 4yTO NpHOOp YCTaHOBJEH HaAJdexalluM 06pa3oM.

Puc. 27. ToxBuxkHas 4acTb CaMOAENbHOrO acTporpada.

DKBaTOpHANbHBIH CTOMHK roTOB. Ero Jierko MOXHO cKJja-
JBIBaTh M NepPEeHOCHTb.

Tenepr Hajgo chenaTe NOABHXKHYIO 4acTb npubopa,
Kotopasi OyJeT Ha CTOJIMKe IOBOPAUYHUBATBLCA BCJel 3a
CYTOUHBIM BpalleHHeM He6a. dTa MOABMXKHAA YACTb MO
dbopMe Takas Ke, KaK CaM CTOJHK, TOJBKO MeHbLIEro
pa3mepa (puc. 27). Ilomewmarbcss oHa 6GygeT Ha Bepx-
Hell JJOCKe CTOJIHKa.

Ha pocke 7 noasuxkHOH uyactd OyneM MHOMeIaThb
noAcTaBKH Ans ¢portoannapatos. [das Toro u4robul oHu B
a060M mnonoxKeHHH OBbIIH YCTOHYMBEHI, AOCKA JOJIKHA
6bITb 10 BO3MOXKHOCTH pPacnoJioXKeHa TOPHU30HTAJIbHO.
dTO JocTHraercs TeM, 4TO yroa MexAy Aockamu 7 u 8
Jlej1aeTcsl paBHBIM YIJIy o 3KBAaTOPHAJbHOIO CTOJIMKA,
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T. e. paBHbIM 90° — . [Ipumepubie pasamepnl BepxHeil
nockd 45 cm X 20 cm. llupuna nocok 8 u 9 takas xXe,
KaK W JIOCKM 7. A A/HHA NOCOK olpejessieTcss Tak: AJs
HLOCKH 8 — AJIHHA JOCKH 7 JeJHTCS Ha COSsa; AJIsi JOC-
Ku 9 — [UIHHA 1OCKH 7 yMHOXaetcs Ha tg o.

Huxuasa vactb gocku 8 poskHa ObiTh o6paborana
TaK e TIIAaTeIbHO, KaK H BepX 3KBATOPHAJBHOTO CTO-
JaHKa, u60 3Ta pAockKa OyZeT CKOJBb3UTh MO Jocke [
(puc. 26). :

Hocky 7 coeanHuM (OPTOUHBIMH NET/ISIMH € JOCKOH
8 v nockoit 9. Huxuuit Kpait nocku 9 Gymer ynupartbes
B JOCKY 8 MexAay IByMs TNJaHKaMu 6, aHaJOTHYHO TO-
‘MY, Kak 3T0 GObLIO y 3KBaTOPHAJBHOrO CTOJIHKA.

B BepxHIOIO 'uacTb JOCKH &, OTCTYNSl OT Kpasi CaHTH-
MeTpoB Ha 5, BoGbeM TOJCThIH rBo3ap /0 ocTpHeM BHHS,
Tak, YTOGH €ro HHXXHHH KOHel BBHICTynaj Ha 2—3 cm.
Aror reo3ab Gyner cayxuTb ocblo npubopa. Ha mocke [/
3KBATOPHAJILHOTO CTOJIHKA, OTCTYNsI OT BepPXHero kpas
cantuMerpoB Ha 7—10, caenaeM OTBepCTHE — TakKoe,
yTo6Hl TBO3[b /0 CBOGOAHO B Hero BXOAHJ, HO He 6o0J-
tajcs. Temepb BCTaBHM TI'BO3/b — OCb mpH6opa — B OT-
Bepctie. [loxBukHAs yacTb nNpubopa MOXKeT MOBOPauH-
BaThCsi BOKPYr 3To#l ocu. s Toro uto6bl OCHOBaHHe
MOJBMKHOH YacTH MJIaBHO CKOJNb3WJIO MO 3KBATOpHAaJ/b-
HOMY CTOJIHKY, TpYlLIMecsi YacTH HaTpeM MbLIOM. 3Ty
onepanuio NoOBTOpsieM KaxKIblii pa3 mnepen ¢otorpadu-
poBaHHeM He6a. :

O6muii Bua npubopa mokaszaH Ha pHuc. 28.

Haw npu6op mnosBosnutr ¢ororpadupoBath cpasy
NByMsi U Goslee anmapaTtaMH pasHble yuacTKu Heba. [To-
5TOMY MBI U TPEIJIOXKHIH CAeNaThb BEPXHIOW [OCKY [10-
CTaToO4yHO 60JbIIOH, 4TOGH Ha HeH MOXHO OBLIO mOMe-
marb cpasy ABe (1 Gosee) MOACTaBKHM AJs ¢oroanmna-
paTos.

Hakonen, HaM Heo6XO0IHUMO YCTpPOHCTBO, KOTOpOe mo-
3BOJIMT Me[JIeHHO M IJIaBHO NOBOPayMBaTb NOJLBHXKHYIO
yacthb. Jlyumie Bcero [/si 3TOro K Jocke 8 MOABMXKHOM
4YacTU NpPHUKPENHTh TOHKYI0 OGeueBKy, a K 3KBaTopHa/b-
HOMY CTOJNMKY — ocb II, Ha KoTopylo OyleT HaMmarThbl-
BaTbCA GeueBKa. dTa ochb mnomemiaercss Ha OpycKe, mpH-
6uToM c6OKy K HOCKe 8 CTOJHKA.

Bpamasi pyuky ocu, mbl 6Gynem MenJeHHO HaMaThl-
BaTb Ha Hee GeueBKy, mepeGpolueHHyl0 yepe3 6iok 12,

4 M, A. Hosuxos, B. A, llluwakos 49



U MeJNJIeHHO TSHYTb MOABHXHYIO 4acCTh, TeM CaMbiM ee
NOBOpaYUBas.

Eme syuile BMeCTO OCH HCIOJb30BaTh MEXaHM3M CTa-
poro 6ynunbHuka. M3 Hero BLIHHMAIOT NMPYXKHUHY, Aenaas
3TO TaK, YTOObI IIeCTepeHKH MOIVIH CBOOGOIHO BpallaThCs.
Ha ocb ognoii u3 GoJblIHX LIECTEPEHOK HaMaThiBaeM
6eueBky. Korma Mbl BpallaeM pyKO#l -OXHY H3 MaJblX
mecreped, 6eyeBKa HaMaTbIBaeTcs Ha OCb OOJBILOH Ile-
CTEpHHU M MOBOpAUYMBAET NMOJBHKHYIO YacTb. JTO IBHXKe-
HHE MOXHO Ha3BaTb MHKPOMETPHUECKUM.

Cmenngnnas
NAACIMUKKE, S

-

13
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[

Puc. 28. CaMozneabHHi#i acTporpad H cxeMa FHIHPYIOLIErO
ycTpo#icTBa.

Tenmepb ocraercs N006aBUTb K 3TOMY YCTPOHCTBO, C
[OMOLIbI0 KOTOpOoro 6yJeM KOHTPOJHPOBATL MO 3Be3naM
MOBOPOT MOJBHXKHOH uacTH. DTO ycTpoHCcTBO OyHer Ha-
3bIBaThCA THAOM («BefyluuM»). I'MIOM MoxXeT clyXHTb
MaJIeHbKHH CcaMOJe/JbHbIA TeJeCKONm THMA ONHCAHHOIO B
ryiaBe nepBoH.
~ Ilpu usrotoBjeHHH ruAa BuibepeM Ans O6beKTHBA
OYyKOBOe CTeKJIO0 ¢ (okycHbiM paccTtosiHHeM 30—50 cu.
Her nano6HoctH, uTo6bl THA AaBasa Oosee yeM aecsATH-
KpaTHoe yBeJuueHHe. A [ OKyJaspa MOXHO B3SITb Ta-
Koe e CTeK/lO, KaK U B ONHCaHHOM YXe CaMOJe/JbHOM
TeJslecKore.
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Has okoduatenbHoro obopMiaeHHs rufia MNoHajgo6HT-
cs Kpyraas MJ0CKas CTeKJsiHHas MJacTHHKa, nopoGHas
TOH, KOTOPYI0 MbI HCHOJb30BaJH AJs JHATOHAJBHOIO
3epKaJjiblla reJHOcKona. DTy NJaCTHHKY Hag0 OOMECTHTb
B OKYJsIpHYIO TpyOouKy ruga (cM. puc. 28) Ha paccrosi-
HUM OT OKYJsipa, B TOYHOCTH DPaBHOM ero (GOKYyCHOMY
PacCTOSIHHIO.

B nentpe 3TOH CTek/sSIHHOH NJIaCTHHKH NepOM HaHO-
CHM MaJieHbKOe MATHBIMIKO YepHOH TYyWIH Ha KJelo.
CMoTpsi B OKYJsIp, Mbl [JOJKHBI OTYETJIHBO BHAETH 3TO
ISATHBIILKO.

Fun ykpenasiercss Ha omopHo# nocKe 9 NOABHKHOM
-yactd. OH JoJ2KeH MOBOPAauyMBaTbCsl BOKPYT ABYX oOcefl.
l'opusoHTanbHOU OChbl0 OYyHET CAyXKHUTb Kpyriaas, XOpOIIO
oTnosvpoBaHHas najka. OHa ¢ TpeHHeM MOJIXKHA Bpa-
IaThCsl B 3a)KMMaXx ¢ BHHTAMH Ha JOCKe, KaK MOKa3aHO
Ha pHC. 27. 3aXXKHMbl MOXHO CJesNaTb M3 MOM0COK XKeCTH.

Ocblo, NepneHNUKY/ISIPHOH K TOPU30HTaJbHOH, GyneT
CAyXKHUTb 60JIT, NPUKPeNJIeHHbIH K JOleYyKe W BCTaBJIeH-
Hbll B OTBEPCTHE B BHICTPYTaHHOM MpPSIMOYTOJIbHOM YCTY-
ne Kpyrjol naiku. K 3Tofi nouleyke TeceMKaMH MpH-
KpenuM Tejeckon-ruf (puc. 28).

CuenMTh 32 CyTOYHBIM [BHXKeHHeM He6a MH Gynem
no oAHOH M3 3Be3] 3KBaTOpHaJbHOH o6aacTH. Mukpo-
MeTPHYECKHM J[BH}KEHHeM [OBOpPauHBaeM IOJBUKHYIO
uacThb Tak; ytoObl BbIOpaHHas 3Be3fa Bce BpeMs Oblia
3aKpbiTa YepHbIM MATHBILIKOM TCHA.

[Tpubop Haw, Kak Mbl yke OTMETHJIH, NMEPEHOCHBIH.
Bce uactu ero cHuMaloTcsi M ckaagbiBaioTcst. [as KOH-
TPOJISi 32 NPAaBHJIBHOCTBbIO €r0 YCTAHOBKH JesaeTcs OT-
Bec 13 (puc. 28). O perynupoBke oTBeca Oymer pac-
CKa3aHO laiblle, B pasjese o npu6opax LJs ompenele-
Hus BoicoThl CoJHua.

Actporpad MoxerT ycraHaBiIHMBaThCS Ha  JI060M
yCTOHYHBOM OCHOBaHHH (cTode H T. n.). Ho Jayuue Bcero
HMeTb MOCTOSIHHO OGOPYAOBaHHOe MecTo IJsi HabJione-
HHH — aCTPOHOMHYECKYIO MIOLIAAKY.



TJIABA IMITASA

ACTPOHOMHHYECKASl NMJIOLIANKA
H EE OBOPYIOBAHHE

1. Mecto aas nJaomajaku

Msl yKe He pas OTMeuya/H HEOGXOAUMOCTb HMeTh MJIs
Hab/MIOfeHu#i  NMOCTOSTHHOE  MEeCTO — aCTPOHOMHUYECKYIO
naowanky, rae G6biid Gbl, HampHUMep, BKOMAHbBI MOHYMEH-
TaJbHO WJIH CJIOXKEHbl U3 KUpPNHUel cTOJOHI.

Koneuyno, B 60/bLIHX TrOPOFax C IJIOTHBIM PacroJo-
JKeHHeM BBICOKHX JOMOB, IPH HaJHYHH CHJIbHOH 3acBe-
yeHHOCTH He6a B BeuepHee BpPEMS — MeCTaMM THNa 3a-
peBa —TOYTH HEBO3MOXKHO HMETb AaCTPOHOMHYECKYIO
niowmanky, teM Oojee HHAMBHAYaJbHYIO. B HeKOTOpPBIX
OTHOLUEHHUAX YCJOBHS [Js1 OpraHu3allid acTPOHOMHYE-
CKOH mJomajgku MOryT ObiTh 6osiee 6/1aronpHsITHBIMH Ha
NPUIIKOJNBHBIX H HHBIX OOLIECTBEHHBIX yuacTKax. B ceib-

_CKHX ¥ OJIU3KHX K HUM IIO THIIy MECTHOCTSIX aCTPOHOMH-
yeckasl mJollajfka, TeM OoJiee NpH TPYNNOBOH HHHUHA-
THBE M IOCJeAyIOLeM COBMECTHOM MHCIOJIb30BAHHH HH-
CTPYMEHTOB H NpHOGOPOB, MOXKeT ObITb OpPraHH30BaHa
BECbMa XOpOLLO.

Hns. opranusanuy acTpOHOMHYECKOH IJIOLIANKH Mo-
TpebyeTcsi CPaBHUTEJNbHO HEeGO/BIIOH YYaCTOK (IOMYCTHM,
B JeCSTOK KBaJpaTHBIX METPOB U HaxKe MeHee), HMElo-
WK BO3MOXHO G6oJiee OTKDBITHIH TOPH30HT MNpexie
BCEro B I0XKHOH M 3amajfHoi cTopoHax He6a. HeBricokue
CTPOEHHs, pacloJioXKeHHble He OueHb OJH3KO, He Mo-
IyT CKOJIbKO-HHOYAb 3dMETHO NpensTCTBOBaTh HabJio-
IEeHUAM.

Urto kacaercs n3bupaeMbix HanpaBJeHHUH, TO 10KHAA H
3amajHas CTOPOHbl BO BCSIKOM CJaydae MpeanouTHTe/IbHee
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Jo6bix apyrix. B panHue Beuepuue yachl — a 310 HauGbo-
Jlee HOCTYNHOe BCEM BpeMs MJisl HaGJIOeHHH — B 3amaj-
HON W I0XKHOH CTOpOHAax BUAHA «pacrtywas» Jlyua, B 3a-
NajHOH W I0ro-3amajHoON CTOPOHAX MOTYT OBITh 3aMeTHHI
nnaHersl Benepa u Mepkypuil B NOpy HX BOCTOUHBIX 3JIOH-
rauuil. B 10kHO! cTOpOoHe HAaxoAATCsA BHelIHWe (MO OTHO-
IWeHnIo K opOuTe 3eMJd) MJaHeThl OPH HAWJYYLIMX yCJIO-
BUAX AJAs HabawoneHHir (B NPOTUBOCTOSIHHAX, a MOCJHe
IPOTUBOCTOSIHUH — BO Bce 6ojee H Gojee paHHHe Yachl
B 3anajJHOM HalpaBJeHHH).

KoneuHo, Henoxo 6bl10 Gbl UMETb OTKPHITOH H BOC-
TOYHYIO CTOPOHY, TJie CBeTHJIa, HHTepecHble JJa Habatome-
HHH, MOJHUMAIOTCSA H3-32 TOPU3OHTA B psiJe CaAyyaeB TakK-
e paHHuM BeuepoM. Uto Kacaercsi ceBepHOl CTOPOHH, TO
OHa XapaKTepHa IIpexJe BCEero TeM, 4TO TaM HHKOrAa
He GbIBAIOT Y HAC BUAHHB HHU JIyHa, HU NJAHETHI.

Ecnu He cuuTaTh OrpaxJeHHs OTBENEHHOro AJs acT-
pPOHOMHYECKOH IJIOIAaAKH YydacTKa, KOTOpOe MNpeaCTaB-
asieTcss HeoOXOMUMBIM MO PAAYy NPHUMH U Hejaerca B
BHle, HanOo/see OTBeyalOLeM BO3MOXKHBIM B KaXKAOM
JIAHHOM cJyyae YCJOBHSIM, TO HA MJOLIAJKe MpeXJae BCero
HYKHO OTMETUTb NoJyaeHHYI0 aunuio. OnpenenuB ee Ha-
npaBjenve nyTeM psjga HabawoaeHud (cM. 00 3TOM B
pa3a. 2 3TOH rJjaBbl), OTMETHM ee MOJOXEHUe Heray-
60KO#, BO3MOXHO OoJiee NJMHHOH B [NAHHBIX YCJOBUSX
KaHaBKOH, KOTOPYIO 3aTeM 3amoJHHM CBeT/IbIM Iec-
KOM, rpaBueM, ule6eHKoH (OHa [OJKHA BBIAEAATbCA B
TEMHOTE).

Koniipl npoBefieHHO! TaKUM 06pa3oM MOJYyAEHHOR JiH-
HHH MOTYT OBbITh OTMeueHbl CTOJOHKAMH (MajKH, KOJbf,
XKepJIH) — I0XKHBIM H CeBEPHBIM.

Jaabneiimuee 6yaer 3aBHCETb OT BO3MOXKHOCTEH U Ha-
MepeHHil TeX, KTO OyZeT MoJb30BaThCsl MJollaakoi. Mo-
ryT GbiTh BKONMAHBI HJIHM CJIOMEHbl M3 KHpPNHYeHd H yNOMH-
HaBLIKEC HAMH MOHYMEHTaJbHble CTOJNObI, KOTOpHIE IO-
3BOJIST YCTAHABAHWBATb HYMKHBIM 00Pa3oM HHCTPYMEHTHI
H OpHGOpbl, MOTyT ObITb (YHAAMEHTAlbHO IIOCTPOEHBI
coJiHeunble yachl, Ecyiu Tesieckon YHOCHTbCA B IOMeLLeHHe
He O6yger, TO €ro MOXHO 3aKpblBaTh HaJBHUralolleics
Kpblllledl M/l BBICOKHM SIILHKOM Hu3 ¢aHepel. Moryr mo-
HaloOHThCsl TakkKe: MPHUCNOCcO6/eHHbIA A5 3anuceil mo-
CTOSIHHBI! CTOJIMK, CHAEHbS THNA CKaMeeK, OCBellleHHe.
Bce 310 MOMKeT OLITb COOpYMKEHO NpPH HOCTATOYHOM
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HHUllHaTHBe M 3a60TJAMBOCTH TeX, KTO 3aiMeTcsd 3THM
JA€eJIOM.

CkaxeM 3fech, KakHe npu6Opbl, TOMHMO OMNHCaHHBIX
B npenbulyumx riaaBax, MOXHO CaMOCTOSITEJIbLHO COOPY'
AMTb I/ aCTPOHOMHUECKHX HaOJIofeHHU.

2. Onpenenenne MOJYACHHOH JHHUM

Jlns npoBefleHHsi AcTPOHOMHYECKHX HabJIOJEHHH, a
TaKkxe JJIi yCTAHOBKH aCTPOHOMHUECKHX HHCTPYMEHTOB
BCerfa Heo6XOJMMO 3HAThb TOYHOE HampaBJeHHe NOJYAEH-
HOH JIHHHM (JIMHUS «CeBep — Ior»).

MaruuTHpli  KOMNac AAs 3TOH [LeJNH HENPHUTOAEH:

CTpeJKa ero YyKasblBaeT HanpaBJeHUe HAa MaTrHHTHBIH
nomoc 3eMJH, HaXoIsLIUACA HAa pACCTOSIHHH OKOJIO
1600 km oT ceBepHOro reorpacguyeckoro nosioca. 3apna-
yy ynobHee BCero pellMTb MO HaGJIONEHHSM H3MeHEHHH
JJIMHBL TeHH, OTOGpachiBaeMOfi BePTHKAJbHO CTOSIIIHM
CcTON6UKOM npHu ocBelleHnH ero CosHLEM.
* Ha mMecre, rre o6buo npoBoasTcs HabJ0JeHHs, He0O-
XOAMMO XOPOIUO BBIPOBHSATH HeGoabIIYIO (0KOMO 1 k8. M)
ropH3oHTa/lbHYyl0 NJomanky. Ha ToM kpae nJjomankH,
rae conHue ObiBaeT OKOJIO MOJYAHsS, BOMBaeM B TPYHT
HETOJNICTHII CTONGHK C 3aTOYEHHBIM BEPXHHUM KOHLOM
BbicoTOl 0K0J10 30 cs. OueHb BaXKHO YCTAHOBHUTb CTOJGHK
CTPOro BepTHKa/JbHO. [lJIsi 3TOr0 ero YCTaHOBKY KOHTPO-
JUpYyeM OTBECOM.

Hab6aonenns 3a Tenblo CToN6HKa HayWHAaeM yYaca 3a
aBa no noaynaHs. Ilpu 3tom oTmeuaeM Ha nJouiajgke mMo-
JOXeHHe KOHLlAa TeHH CToN0HKa NpUOJH3HTENbHO yepes
Kax/Jple monyaca. JlocTaToOuHO CHeNaTh TPH TaKHX OT-
MeTKH Xo NOJYIHS.

3areM Ha CTONOHK HaKHIABIBAEM MNETNIO, CAEJAHHYIO
Ha KoHlle WHypa (BepeBKH H T. 1n.). [letss po.1KHa cBo-
60aHO ABHraThCa Ha CTO/IGMKe. PajguycoM, paBHBIM pac-
CTOSIHHIO OT CTOJNOHKAa [0 KaXXIOH OTMETKH, NMPOBOIHM
KOHUEHTPUUECKHE NYTH C LEHTPOM B OCHOBAHHH CTOJOHKA
(puc. 29, a). [Tocae nonyausa nponpoixaem Hab/awonaTh 3a
TeHblo. Kaxnblii pas, KOrja KOHell TeHH MepeceKaeT Ha-
yepueHHble AYrH, OTMeuaeM ero noJoxenue. CoelHHUM
TIOMapHO OTMETKH Ha KaxaoH Ayre xopAamu. [lpsmas,
npoxoasilas yepe3 cepeiHHy KaxK1o#H XOPAB U OCHOBa-
Hue cToNOHKa, NOKaXeT HanpaBJeHHe NONYAEHHOH JHHHH.
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- Beaencteue BO3MOXHBIX OMIMOOK HabaoaeHdid W He-
TOYHOCTEH OTMETOK NpsiMble, COEJHHSIIOIHE CPEAHHE TOY-
KH KaxIo# XOpAbl C OCHOBAHHEM CTOJOMKAa, MOryT He

e

6)

- - ————

Cebep

Puc. 29. Onpenenenne noayaesHo#t aunuu no Coauuy.

cosnanath. Torga HY:KHO POBECTH JINHHIO, KOTOpas 6yaer
N0 BO3MOXKHOCTH OJMX€ MPOXOAHTb OT MPOBEAEHHLIX
Tpex Junui (puc. 29,6). 1o u 6ynaer NoNylAeHHaAs JUHHSL.

3. Onpenenenne reorpadguyeckoii WHPOTH MyHKTa

MoxHo oOTcuWTaTh IUHPOTY HHTepecylolllero Hac
MyHKTa 10 reorpaduueckuM KapTaM, eClid 3TH MYHKTbl Ha
Kaprax ykasdaHbl. [la1s 3TOro Hafo H3MepPHTb PacCTOsiHHE
nyHkra oT OGJukKafllefi NMOKa3aHHOH Ha KapTe napaJJe-
au. lllupoTy paccuuTbIBaeM COOTBETCTBEHHO Maclitaly
KapThl.

Ias onpemenexuss reorpaduueckux KoopAHHAT Oe3
KapT ¥ CIPaBOYHHKOB. TPeGYIOTCS aCTPOHOMHUECKHe Ha-
601U,

HsBecTHo, yTo reorpacduyeckasi mWupora A060ro NyHKs
Ta Ha 3€MHOM Iape B TOYHOCTH paBHA BHICOTe IOJIOCA
MHpa B XaHHOM NyHKTe. B61u3u ceBepHOro nojamoca mMupa
Haxonutcsi IToasipnast sseana. OnpefesiuB ee BBICOTY Hal
FOPH3OHTOM B JAaHHOM IYHKTE, Mbl NPUOJHKEHHO olpeje-
JuM wmHpory nyukra. Cheayer, ORHaKo, NOMHHTb, YTO
[lonspnas orcrout ot mosioca Ha 1°, [Tostomy faxe npu
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HOCTATOYHO TOYHBIX H3MEPEHHSX €e BLICOTbl MOXKHO JO-
NYCTHTb OLIHGKY B ONpejeJeHHH LIMPOTHI, €C/IH He BBECTH
COOTBETCTBYIOLHE ITONpPaBKH HAa H3MeHeHue BbIcOTHl [lo-
JaspHoit 3Be3inl. M3 cepun Habawoaenuit Ilossipuoit 3a
MHOTO HOUEH MOXHO BbIBECTH cpefHee, Gosee 6JU3KOe
K NPaBHJIbHOMY 3HaueHHe BBICOTH IOJIOCA MHpA.

Onpenenenne BbicoThl IloasipHoit MoXkeT GbITH Npo-
M3BEJEHO NPH NOMOIIY YIJIOMepPHbIX NPHOOPOB, OmMHCaH-
HbIX B pas3fd. b u 6 3TOH ruashl.

Omnpenenenne IWHPOTHI MOXKHO NMPOBECTH U NYTEM H3-
MepeHust noayneHHod BeicoThl Couanua. M3 nosyrenHoit
BbicoTol CoJHLIA, ONpeneJeHHOH B KaKOH-HHOYAb [eHb,
Halo BbluecTb ckJoHeHHe CoJIHHA Ha JaHHBI JeHb
(c yuerom 3Haka). BbiuTsi 3areM NOJNYyYEHHOE YHCJIO M3
90°, Mbl HaigeM BBICOTY NOJIOCA, a CJAEHNOBATENbHO, LIH-
poTy uHTepecylolero Hac nyHkTa. (Ckiaonenue Counua
JUISl pasHbIX JHEH Iofla yKas3blBaeTCss B aCTPOHOMHYECKHX
KaseH1apsx.)

4. MpuGopwi past u3Mepenus BbicoThl Connua

Beicory CosHIa B HCTHHHBIH COJNHEUYHBIH MOJIEHb
MOXHO BCerjia ¢ JOCTaTOYHOH TOYHOCTbIO DacCudTaTh IO

dopmye
: ho =90°— ¢+ B6.

B 3T0#t (opMyne ¢ o3HauaeT reorpadUuecKyi LiH-
poTy nyHKTa HaO/ofeHHsA, a 8o — ck/aoHeHHe Coauua.
ATy DNOCAEAHIOID BEJHYMHY MOXKHO B35iTb H3 J060ro
aCTpOHOMHUYECKOro kaJjenaapsi. Ho MoxHO n camomy us-
mepuTh BbicoTy CosHIa CielyloLHuM o6pas3oM.

Cxema nepsoro npubopa mokasana Ha puc. 30. Jlyu
Cosnua B 3TOM npubope NPOXOHHT yepe3 MaJjieHbKOe OT-
BepcTHe B 3KpaHe W NajaeT Ha WIKaJy, KOTOpas [psAMO
nokassiBaeT BbicoTy Cosnna B rpanycax. YUem Goablie
Boicota CosHuA, ,TeM OJHXkKe K OCHOBAHHIO IEpIEHIHKY-
Jsipa, ONYILEHHOro Ha LIKajy M3 OTBEPCTHA, YNALET coJ-
HEUHBIHl «3aHYHK>.

[Mpu6op u3sroroBasercs CJleAylOUIUM o06pasoMm: u3
raajaKkoi Jocku tonmuuoil or 0,5 mo 1 cm, o6paboranuoi
py6aHKOM M Ha)ayHOH GyMaroi, HJIH H3 NOAXOASILEro
KycKa ¢aHepb! H3rOTOBJIsSIeTCS] OCHOBAaHHe Npubopa a gau-
poit 30—35 cm u wHpuHo#M 5—7 cm. Ha oguom konue
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JOCKH YCTOHYHBO NPHKPENJAIOT JBe BepTHKalbHble Aepe-
BsiHHBIE CTOHKH 6 BbicoTol no 11 ¢m. Ha ropusonranbhoi
oCH, NMpOXOAsllell yepe3 BepPXHHe KOHLBI CTOEK, YKpel-
JsieTcsl KApTOHHBIH 3KpaH 6 pa3MepoM 5 cmX5 cxm.
B nentpe sTOro skpana 3apaHee [eJaeTcsl KpPyrjoe OT-
BepcTHe Auamerpom OKoso | mm. I'opusonTasbHas ocb
IJ1s1 3TOr0 3KpaHa JOoJkKHA ObIThb YKpelJieHa Tak, 4ToObI
OTBEpCTHE HAXOAMJIOCH Ha BbicoTe 10 cm OT HoOCKH.

Jlpyroii TOYHO TakOi Xe 3KpaH e IoMelllaeTcs Ha
BTOpPOil TOPH30HTANbHON OCH TaK, 4TOObl ero oTBepCTHe
HAXOJAHJIOCh Ha BHICOTE O CM OT HOCKH.

Puc. 30. MpuGop nas onpenenenns Bhicotst Coamna
HajJ, FOPH3OHTOM.

OtBepcriie B 3TOM 3KpaHe JOJXKHO ObITh CMeLleHO Ha
1 cm 6auxe K oxHo#l M3 croek. O6a 3KpaHa HYXKHO OT-
LIEHTPUPOBATh TaK, YTOOLI NpPU BPALEHHH HX BOKPYI ro-
PH3OHTANBHBIX OCEH OTBEPCTHS B HHX He IepeMelllajHCh
OTHOCHTEJILHO OCHOBAHHS Npu6opa M HAXOAM/IHCH Ha I10-
CTOSIHHOM pAacCTOSSHHM OT AOCKH: IepBOe — Ha paccros-
Hun 10 cm, a Bropoe — 5 cm. HMHaue rosops, ocu Bpaile-
HUsT 06OMX 9KPAHOB JOJMKHBI TOYHO NPOXOAUTH Yepe3 OT-
BepCTHsl, NpeAHA3HAuyeHHbIe JJIS MNpPONyCKa COJHEYHHIX
Jayyell. BmecTe ¢ TeM 3KpaHbBl JOJKHBl 32 CUeT TPEHHS
ocefl B CTOHKaxX COXpaHATh Mi00oe NPHIAHHOE HM IOJO-
KeHue,
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OxpaHOM 68 Mbl GyleM MOJb30BAaThCsi B TOM Cjayuae,
korga Bbicota Coanua npesbimaer 20°, a 3KpaHOM e—
NpH MeHbINUX BbicoTax. COOTBETCTBEHHO 3TOMY M3rOTOB-
Jsiorcs aBe wkaasl (Ne | u Ne 2) Ha ocHoBe Tabaun 1 u
2, IpUBOAMMBIX Ha cTp. 59.

IIka/bl MOXKHO HAaHECTH NMPSIMO Ha JOLIEYKY HJIH CHa-
yajJa Ha KYCOK IIOTHOH OyMard pasMepoM C HAOLLEUKY.
Bymary 3ateM HakJeHBAIOT Ha JOCKY, HO B 3TOM cJyyae
NpH OTCYeTe BBICOTHI OTBEPCTHH B 3KpPaHaxX HaJo, €CiH
Oymara TOJCTasi, YUHTHIBATb e€e TOJILIHHY ¥ OTCYHTHIBATb
BBICOTY OT NOBEPXHOCTH GyMarH. _

Henenne 90° na wkase Ne 1 JOMXKHO HaXOAHThbCS
TOYHO TIOJ OTBepCTHEeM B BepxHeM 3kpaHe. [lasi .3toro
HYXKHO ellle A0 YKpelJeHHs] HHXKHEero 3KpaHa CHeJaTh,
BOCIIOJIb30BABILHCh OTBECOM, OTMETKY Ha nocke. Camo co-
Goit pasymeeTcsi, 4TO NPH 3TOM JOCKY HaJ0 pacrnoJarathb
FOPH30HTAJbHO (NPH MOMOLLHU YPOBHSI).

Henenne 20° mxaasl Ne 2 IOMKHO HAXODUTHCS Ha
paccrosuuu 137,3 mm OT OCHOBAaHHMs NepIEHIUKYJSAPA,
ONyLeHHOr0 M3 OTBEDPCTHSl B HHJKHEM 3KpaHe Ha MOBEpX-
HOCTb HOCKH. [l HaXOXAEHHs OCHOBaHHsi 3TOr0 mep-
NEeHIUKYJIspa TaKXKe MOJNb3YITCS OTBECOM.

B npepenax CCCP CoaHue MoXeT JOCTHraTh Hau-
6onbluell BHICOTHI, paBHOH nouTH 80° (B KpalHHX I0KHBIX
nyukrax). Ilo ¢opmyne, npuBereHHOH B Hauajie 3TOrO
pasnena, MOXHO 3apaHee pacCuHTaTb HaHGOJBIIYIO BO3-
MOxHYI0 BbicoTy CoslHIa B NMYHKTE, i€ NMPEACTOUT MOJb-
30BaTbCsl ONMHCbIBAEMBIM NPHOOPOM, M He TPaJyupOBaTh
[IKa/J1y B HEHYXHBIX 4acTsX.

s KOHTpPoJIA 3a MpPaBHJBHON YCTAHOBKO# mpuGopa
Ha ONHOH M3 CTeHOK YKpemJasercs orBec, Kak pas mon
ocTpueM Ipy3HKa otBeca 0 B CTOHKe NPHU TOPH3OHTAJIb-
HOM IOJIOXKEHHH JOCKH yKpelsieTCsi yKasaTelb e.

[Ipu nocnexyomux HaG/a0OAEHHSIX KOHTPOJb 3a Mpa-
BHJBHBIM [OJI0XKeHHeM NpH6opa G6yJIeT OCyLIecCTBJISThCS
NpH NMOMOLIHY OTBECa, oCTPHE KOTOPOro HOJXKHO COBHAAaTh
c ykasarejaeM. [lsis npeloxpaHeHHsl OoTBeca OT BeTpa BO
BpeMsi HaOJIOJleHHH ero MOXHO NMOMECTHTb B CTEKJISTHHYIO
TpyO6OuKy.

Cxema paeiictBus mpu6opa nmokasana Ha puc. 31. M3
PHCYHKa SIBCTBYeT, YTO NpH GoJblieii BbicoTe Cosinlla cBe-
TOBOH «3aiuHK» OyJeT MajiaTh Ha FOPH3OHTAJbHYIO JOCKY
6/MxKe K OCHOBAHHIO NEpPNeHAHKYJsipa, ONYUIEHHOTO M3
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Ta6anna 1
llikana pas BepxHero sKpana

5B | g%, | 5B 8%, | 3B | 3%, | 3B £y
Ha | AEX | Xo | A5X | qa | A% | &a | £5%
90 0,0 67 42,4 45 100,0 | 295 | 176,7
89 1,7 66 44,5 44 1035 | 29 180,4
88 3,5 65 46,6 43 107,2 || 28,5 | 1842
87 5,2 64 48,8 42 11,1 | 28 188,1
86 7,0 63 50,9 41 1 15,0 27,5 | 192,1
85 8,7 62 53,2 40 1192 | 27 196,3
84 10,5 61 55,4 39 1235 || 26,5 | 200,6
83 12,3 60 57,7 38 128,0 || 26 205,0
- 82 14,1 59 60,1 37 132,7 || 255 | 2097
81 15,8 58 62,5 36 1376 | 25 214,5
80 17,6 57 64,9 35,5 140,2 || 245 | 2194
79 19,4 56 67,4 35 1428 | 24 224,6
78 21,3 55 70,0 34,5 1455 | 235 230 0
77 23,1 54 | 726 34 148,3 | 23 235 6
76 1 249 53 75,4 33,5 151,1 225 | 2414
75 26,8 52 78,1 33 154,0 22 247,5
74 28,7 51 | 81,0 32,5 157,0 || 21,5 253 9
73 30,6 50 83,9 32 160,0 § 21 260, \5
72 32,5 49 86,9 31,5 163,2 20,5° 267,5
71 344 48 90,0 31 1664 | 20 274,7
70 36,4 47 93,2 30,5 169,8 19,5 | 282,4
69 38,4 46 93,6 30 173,2 19 290,4
68 40,4 .
Ta6auma 2
Illkana ans HHIKHEro sKpaHa
Q Oc []
£& PER 5& g & ga 8%
=Y [58 § Hm a5 § = a5 ;
137,3 16 174,3 12,5 2255
141,2 15,5 180,3 12 235,4
145,2 15 186,6 11,5 2457
149,4 14,5 193,3 11 257,2
153,9 14 200,5 10,5 269,8
158,6 13,5 2082 | 10 283,5
{g g 13 216 5 95 | 2988
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OTBEPCTHS B 3KpaHe, NPH MaJblx XKe BhicoTax CosHia
MeCTO MNajJeHHsl «3alunka» GyIeT HAaXONUTbCS Ha O6OJb-
[IHX PaCCTOSIHUSIX OT OCHOBAHHUS 3TOro MepHeHIUKYJspa.
[Tpu Buicorax Cosnuna, meHbmux 9°5, 3aHUUK Jgaxe OT
OTBEPCTHsI B HUXKHEM 3KpaHe OyJeT BHIXQAUTb 3a Ipe-
JeJibl JOILEYKH,

Puc. 31. Cxema ompeneiaenuss BHCOTH
CoaHla no ropH3OHTAAbHOR IHIKaae.

s uaMepenuit Takux Manabix Beicor Connua (B Ha-
yajle HJH B KOHLE JHS, HJIH B MYHKTaxX C BLICOKOH WIHPO-
TOH) MOXHO COOPYNHTb CIeLHaJbHbI NpubOp, MOKa3aH-
Hbll Ha puc. 32. B 3toM npuGope BBOAHMTCS A06aBOYHASA

Puc. 32. KoM6uHupoBaHHbI# npu60p. aas
onpezxenenus Bboicor Coaxua.

BepTHKaJbHAsl IIKaJja, Jejamollass OPHOOP HECKOJIbKO
6onee rpoMo3AkuM. I'pasiyHpoBKa 3TOH IIKaAbl JO/MKHA
6biTh chenaHa nmo tabauue 3. 'pagynpoBKa ropusosTasb-
HOH 1IKaJbl NPOU3BOAHUTCA paHee YKAa3saHHBIM CIOCOGOM
no Tabauue 1, H OPHTOM TOJNbLKO A/l BEDPXHEIO 3KpaHa,
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Ta6auna 3
BepTHKanabHas mKana

" 22 " e " )
08 EZ 0d EE 09 ES
% o2 £ g EZ eg
H g5y 5 Sy s S5y
= aby =) bR m (58 -3

0 0,0 7 36,9 13 69,3
1 51 8 42,3 14 74,7
2 10,5 9 47,4 15 80,4
3 15,6 10 52,8 16 86,1
4 21,0 11 58,2 17 91,8
5 26,1 12 63,9 18 97,

Bce Boicotsl CoaHua Menbuie 19° 6ynyr orMeuaThecsi Ha
BepTHKanbHON wwKane. Jdenenne 0° Ha Hell HAXOXUTCA Ha
Boicote 10 cm or ocHoBaHusi mpubopa.

Jnpan
’ Lenenue 0°
So ,I
e —
SN _f
§ \\ § Beomiunans
¢ '\“% S & '/' _ { R LRI
[ w
[opusonmansnan

wranra

Puc. 33. CxeMa onpepnenenuss BoicoTl CoaHLa KoM6u-
HHPOBAHHBIM NPHOOPOM.

DKpaH B JaHHOM caydae Oymer oxud. Pasmepnl oc-
HOBHBIX uyacrell mpubopa ykas3aHbl Ha puc. 33 B MHJJIH-
MeTpax, '

5. Boicoromepbl U Yriomepbl

Ilnsi uamepeHHsi BBICOTHI HeGeCHBIX CcBeTHI (KpoMe
ConHna) MOXHO H3rOTOBHTb BBICOTOMEp, HCIOJb30BAB
WIKOJIbHBI/ TPAHCHOPTHP, XKeJaTelbHO U3 GoJiee KPYIHBIX.
K ero npsimoyrosibHoO# JiuHeliKe, Ha KOTOPOH HaHECeH Mo-
nepeunblii macwtab, npubuBaeTcs TOHKas [OLIEYKa,
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BEPXHHH Kpa#i KOTOpPOH HXO/MXeH ObITb OYEHb POBHBIM H
KaK pa3 coBmajaTh C BHEIIHHM KpaeM JIHHEAKH TpaHC-
noprupa, Ha Konuax poueukd MOXKHO chenaTb MYLIKY
H mpope3b Ajs Gosiee TOHKOH HaBojakd. IIpu BbIpe3biBa-
HHH JIOLLEYKH Ha CepeJHHe TOH ee CTOPOHBI, KoTopasi 6y-
Jner obpalleHa K Kpyry TPaHCIOPTHPA, AOJXeH ObITh
oCTaBJ/IeH BBICTYI, NPUXOASLIHACA Ha HeHTp Kpyra. K go-
lleyKe IMpPUKpeNJsieTcss pyuka — Jepxkartedb,- & K BHI-
cTyny — orBec (puc. 34).

Puc. 34. PyuHoit BhicoTOMeEp.

Yro6bl noka3anusi npubopa Obl1u Gosee TOUHBIMH, He-
06XOAMMO INPHKPENHTb OTBEC TOYHO B LEHTPe Kpyra
TPaHCIOPTHUPA.

B uMeroluics 3ech BBICTYN A0OLIEYKH BOHBAETCSl TOH-
Kuit rBo3fiuK. Ha KoHIe HHTH, Ha KOTOPO# NPHBEILEH rpy-
3HK, Henaercs nereqbka. OHa HaKHAbIBaeTcsl Ha TBO3AHK
Tak, yToObl HUTb MOIJIa CBOOOJAHO BPallaTbCs BOKPYT
gero. HuTh ¢ rpy3ukoM cayXKHT OIHOBPEMEHHO M OTBe-
COM, H yKasaTesJeM BBICOTHl CBETHJA.

BbicOTOMEpP MOXHO YKpelHTb Ha IUTAaTHBE, KaK MOKa-
3ano Ha puc. 35. TpaHcopTHP TAaKOro BHAA JOJIKEH CBO-
60HO BpALIAThCs BOKPYT ABYX B3aHMHO NEpPNEHJIHKYJISAP:
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Hbix ocefl. OTBeC U B 3TOM Cllyuae NPUBSI3bIBAETCS K IBO3-
IUKY B LIEHTPe Kpyra TpaHCIOPTHpa.

Cnoco6 nmonb30BaHMS BLICOTOMEPOM SICEH M3 €ro ycr-
poiicTBa: HanpaBJsis ero BeDXHHM KpaeM Ha Habaiopnae-
MbIli OG'bEKT, BBICOTY KOTOPOrO HAaAO ONpPENeIHTb, Mbl He-
MOCPEICTBEHHO MO COOTBETCTBYIOLLEMY JEJEHHIO, uepe3
KOTOpOe B JaHHOM cJyuae
MPOXOAHT HHTb OTBeca, MO-
KeM Y3HaTb yroJ BO3Bbllle-
Hus HabaonaeMoro 00beKTa
HaJ FOPH3OHTOM.

3ameTuM, 0JHAKO, 4TO KO-
raia JuHelKa TpaHCHOpTHpA
pacrnosiokeHa rOpH30HTAJbHO,
HHTb TPOXOJHT uepe3 JeJe-
uue «90°». Korna ke oHa Bep-
THKaJbHA, HUTb NPOXOAHT ye-
pe3 penenns «0° u «180%.

Takum o6pa3oM, Hall BbI-
coToMep  MNOKasbiBaeT, coO6-
CTBEHHO, He BbICOTY HabJ/o- Puc. 35. Bricotomep na mox-
naeMoro oObeKkTa HajJ TOpH- CTaBKe.
3oHTOM (h), a ero 3eHHTHOE
paccrosinde (2). A BBICOTYy Mbl y3HAeM, BLIUTS 3€HHTHOE-
paccrosiuue u3 90°:

h=90°—=z.

[lpu Habmogenun cobawogaeM CJedylOUIMe YCJIOBHUS:

1. OnupaeMcsi JIOKTSIMH Ha YTO-HHOyOb YCTOHYHBOE
(cron, 3a6op, cyk nepeBa).

2. HaBoauM TpaHCNOPTHD ero BEPXHHUM KpaeM, Kak Obl
NpULEeNUBAsICh (CMOTPSI OAHUM IJ1a30M BJOJb Kpas), Tak,
yToObl HabawonaeMblii o6beKT (3Be3ma, maanera, Jlyuna)
HAxXOAMJ/ICA Ha MPOROJIKEHHH NPAMOM, HAyLLEH K HEMY OT
rjasa BHOJMb BEPXHEro Kpas TPaHCHOPTHPA.

3. OcTOpOXKHO NMpHXKMMaeM HHTb OTBecCa K Ayre TpaHc-
MOpTHPA H CMOTPHM, Yepe3 Kakoe [eNeHHe LIKaJbl Npo--
XOIMT HUTb OTBeCAa NpPH HAOGJMIONEHHH CBETHJA.

Ilns n3Mepenus YrJOBOTO. PACCTOSHHS MEXKIY ABYMs
TOYKaMH Ha HebGecHOW c(epe MOXKET CJOYXKHTb OU€Hb NpPO-
croii mpu6op, cxema KOTOpOro Moka3aHa Ha pHc. 36.
[IpuGop coctout M3 ABYX NJAHOK, KaXXaas AJHHONH OKO-
a0 65 cm. Tlnanka 6 noOBOpauMBAETCs OTHOCHTEBHO
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IUVIaHKH a BOKPYr TH(Ta 8. B KOHIE niaHOK BGHBaIOTCA
wtH@TH 2 u 0 (GynaBku, HeGOMbIIHE BO3JAUKH 6e3 Lias-
NOK, ToJICThle NMaTedoHHBle HroJkd). K mniaanke a npu-
Kpen/isieTcst Jolleyka e, Ha KOTOPOH YepTHTCS Ayra OK-
PYXHOCTH pagHycoM 57 cm C LeHTPOM B Touke 8. Bmosb
OKpyXHocTH yepe3 0,5 cu HaHo-
ya __§ CHM JleleHus, CTaBs nepBoe ne-
P o1 JIEHHE Ha JHHHH, COeqHHsIollel
wtudter 8 1 0. I1pu ykasanubix
YCJIOBHSIX DPACCTOSIHHE — MEXAy
AeJeHusiMH cooTtBercTByer 0° b.
Oundpyem JHeseHns: uepes OfHO
la B rpasycax. B nnanke 6 nenaet-
€A BLIDE3 Ha PacCTOSIHHH D7 cM
oT wWTHdTA 8, KaK MNOKAa3aHO
Ha puc. 36. Ha Jaunun, coenu-
HAWeR WTHOTH 8 H &, Y BHI-
pesa craBuMm MetKy. Ilporus
5TOH MeTKH OyJeM CUHMTHIBaTh
\ yroJ1, Ha KOTOpHIi pa3ABHHYTHI
s naanku. Ilognocas wTHdT 6 K
rnasy, HaBoiuM WTHPT O Ha Of-
Puc. 36. Mpocrefuuit HO CBETHJIO, a 3aTeM, pas]BUras
YrAOMEDHBIE HMHCTPYMEHT.  [iaHKM, WTHHT & — Ha apy-
) roe cBetuso. IIpoTuB MeTKn
NPOYHTAaeM YHCJO, NOKa3biBalolllee YIIOBOe DPacCTOsSHHE
MeX[y CBEeTHJIAaMH.

57 cm

6. YHuBepcaJ/bHbIi HHCTPYMEHT

OtoT mpu6Op CAYKHT AJAS OJHOBPEMEHHOro H3Mepe-
HHSl YTJIOB B BEPTHKAJbHON M TODHU30OHTAJbHOH IJIOCKO-
CTAX, HAaNpUMep a3MMyTa U BBICOTHl HeGecHOro CBeTHJA.
CaMmoze/bHBI/ YHHBepPCAJbHbIH HHCTPYMEHT MOKas3aH Ha
puc. 37.

W3 rnagkoii [OCKHM TOMLIUHOM B | cm BHIMHIMBaeTCA
Kpyr paauycom B 10 cm. Ecan kpyr oimuauth Gynmer 3a-
TPYZAHHUTENBLHO, MOXKHO CHeJaTh KBaApaT CO CTOPOHOH B
20 c¢m. D10 Gyner ocuoBaHue npubopa a. B ocHoBanuu
JleNIaloTCsl TPH OTBEPCTHSI: HA Kpyre OHH OyIYT OTCTOSITh
apyr ot apyra Ha 120°. B aTH oTBepCcTHS HOMKHB GBITh
Bpe3aHbl rafiki, Npucnocob1eHHble K MPONYCKaHHIO yepe3
HUX Tpex 6041T0B 6. BoaThl 6yAyT HOXKKAaMH Hallero mp-
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6opa. (Omepauus 3TOoro poxa Obuia onucana B pasjeded
r/iaBbl YeTBEPTOH.) '

BBuHYHBAas HJH BHIBHHUHBAs GOJTHI, MOXHO BLIDABHH-
BaTh npuGop, NpuaaBass eMy CTPOro rOpH3OHTa/JbHOE MO~
aoxenue. Ilpubop Ha Tpex HOXKKax CBOGOJEH OT Ka-
4aHHH.

Ha ocnoBanuu mnpuGopa uepTHTCA KPYr paguycoM B
8 cm c UeHTpOM B LeHTpe ocHoBaHHA. Ha oKpyxHOCTH

Puc. 37. CamonesbHbI# yHUBepCaJbHBIH
HHCTPYMEHT.

3TOr0 KPyra HAHOCATCA IO YacOBOM CTpeNKe HeJeHHS
yepe3 Kax/Jple moiarpanayca. B meHTp Kpyra BepTHKalbHO
BOMBaeTCs] TOJCTBI HEeNIHHHBIA rBo3fb 8. OH [HOJXKeH
BBICTyNaTh Haj JOCKOH CaHTHMeTpa Ha TpH. Jto Oyner
BePTHKAJIbHAS OCh Hallero HHCTpyMeHnTta. [lanee H3roTos-
Jasiercs «BHIAKa» 2, OCHOBaHHEM «BHJIKH» CJYXKHUT POBHAsi
TOHKasi jouleyka JJHHOH 8 cs u wmupuHoit 1,5 cm, B
LeHTpe KOTOPOH JesaeTcsi OTBEPCTHE NHAMETPOM MO TOJ-
LiHHe BepTHKaJbHOH ocu npubopa (reo3xs 8). K aroit
AOlIeYKe NPHKPENJSIOTCS BepTHKaJbHble CTOHKH, 06e Bbl+
coroit B 20 cu. B HHX Ha ONMHAKOBOH BBHICOTE AENAIOTCS
OTBEPCTHS, B KOTOPble BCTaBJsETCS TOPH3OHTaJbHAS
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ock 0. DTa OCb JOJXKHA ObITb CTPOro IepIeHAHKYJSPHOH
K BEPTHKAJbHOH OCH M BpallaThCs C HeOOJBLIMM TpPEHH-
eM. Ha oxHoM KoHlle ropu3oHTasbHON OCH NepHeHAHKY=
JSIPHO K Hell HarJ1yxo NMpHKpelJsieTcs AepeBsiHHAs NJaHKa
paamepoM 10 cm X3 cm, KOTOpas MOCHYXKHUT [ KperJe-
HUSl 3PUTEJbHO! TPYOH e, a HAa JPYroM — TOXe HAaIrJIyXxo
NpHUKpenJsieTcss HeOONBIIOH [EePeBAHHBIA KPYXKOK, NpH
MOMOLIH KOTOPOTO MOXKHO BPAalllaThb FOPH30HTAJbHYIO OCh.

Ha cepenune ropusoHTaqbHOji OCH B BHJKE IOMe-
1aeTCs KPYT % M3 KapTOHA WJIH TOHKOH (aHepnl paiuy-
com B 8 cm. Kpyr nHarayxo CKpeI/IsieTcs C OCbIo. Ha oxk-
PYKHOCTH 3TOr0 Kpyra II0 4YacOBOH CTpeJKe HaHOCATCH
JleTeHHs uepe3 moJrpamyca.

Peromennyercsi HX HAHOCHTb B TaKOM IOpSKe: CHa-
yana Gosee KpynHbie (Hampumep, uepes 5°), 3atem Go.see
Ipobuble — 10 rpagyca u noarpapyca. bBéabmyio Tou-
HOCTb Ha NomoGHOM mnpubope obecneydTb, KOHEUHO, He-
BO3MOXHO. IIpH HaHeceHHH JeJleHHH Jydlle BCEro HC-
M0JIb30BaTh TPAHCIOPTHDP JOCTATOYHO KPYNHBIX Pa3MepoB.

HacaguTb Kpyr Ha ocb Hajao Tak, YTOObl €ro LEHTP
HaxXONHUJCSi Ha TOPHU3OHTAJBHON OCH, a IJIOCKOCTb €ro
6bls1a nmepneHAUKYJSpHA K 3TOH OCH.

OcHoBanHe BHJIKH HDUKPENJISIETCS] CTONSAPHBIM KJeeM
K JepeBIHHOMY KpYry 3 paguycom B 4 cM HJIH K KBaApaTy
CO CTODOHAMH TAKOro Xe pasmepa. 3ro 6yner ocHOBA
NOBOPOTHOH uacTH npu6opa. B LEHTPE ero Takxe Je-
J1aeTCsi OTBEPCTHe JUIs BEPTHKANBHOA OCH mpuGOpa.

K ocHOBaHHIO MOXBHXKHON YacTH NPHUKPENJISIETCA yKa-
3aTeNb 4, a K BHJKE — yKasaTelb K. YKasarelb U I
rOpPU30HTAJbHOTO Kpyra JoJiKeH OBIThb mapassened ONTH-
YyecKOil OCH 3pUTeNbHOH TPYOBI, KOTa OHA pacloJoXKeHa
rOpPHU30HTA/IbHO, @ YKa3aTesb K [J1s1 BEPTHKAJIbHOTO Kpyra
IO/MXKeH ykasbiBaTh Ha Hejenue 0°, korma TpyGa Takxke
pacnosioxkeHa TOPH3OHTaNbHO. DTO AOMKHO ObITh HpOBeE-
peHo npHu NOMOILH YPOBHS.

B kauectBe 3pHTEJIbHOH TPYObI MOXKHO HCIOJbL30BATh .
MaJleHbKHl TeJIeCKOIl, Kakoji Obll oOnucal B KauecTBe
rufa acrporpada (pasmes 4 rjaBbl YeTBEPTOH),

MoxHo crenaTh 3puTeNbHYIO TPYyOy M Takoi KoOH=
CTPYKUHH: B (DOKyCe OKYy/asipa CaMOAENbHOH 3pHTEJIbHOH
Tpy6Ll HATAHEM JBe B3aUMHO MepNeHAHUKYJISIpHBIE Gesrble
HHTH, KOTepble OYAYT CJOYXHTb [J11 TOYHOTO HaBeAEHHS
TpYOH! -Ha " CBETHIIO,
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Hutu monxkubl ObITb OYeHb TOHKHE, HO KpENKHe, TaK
KaK HX HaJ0 HaTATHBATb JOCTATO4HO Tyro. JlJs mpukpen-
JieHHs] HUTeH K OKyJspHO# TPyOKe OyleT ocoGeHHO MpH-=
roJleH LIHPOKO PAaClpOCTPAHEHHbIH KaHLENAPCKHH KaseH<
HOBHIH Kiell. K MOMeHTy NpPHKpEIJIEHHs HHUTeH K TpyGKe
'HaHeCEeHHHBIHI HA Hee KJeH JoJXKeH OBITb HOCTATOYHO MOA~
CylleH, YTOGbl MOXKHO OblJIO Cpa3y e 3aKPeNHTb HHThb
B HYXHOM MOJIOXEHHH.

[Tonno#t nepneHIUKYJSPHOCTH HHTEH MOXKHO He JO-
6uBaThCs, UMesl B BHIY, OLHAKO, HEIpPeMeHHOE YCJOBHE:
TOYKa, T'le HUTH NEePeKpPelINBaIOTCs, MO/MKHA HAXOXHUThCA
Ha ONTHYECKOH OCH JIMH3BI OKYJspa.
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Puc. 38. YcTpoiicTBo ans ocseie-
HHS HUTEH YHHBEPCANbHOTO HHCTPY-
MeHTa.

Ha temHOM ¢oHe HOUHOrOo He62a HUTH BHUIHBI NJIOXO H
NO3TOMY HX CJelyeT OCBellaTbh JaMIOYKOH OT KapMaH+
Horo (oHapsi NpH NOMOIUH NPOCTOrO' YCTPOHCTBA, MOKas
3aHHOro Ha puc. 38. JlaMnouka BBHHUHBAETCs1 B MaJleHbs
KUl NaTPOH, KOTOPH NOMellleH B TPYOOUKY a, MpPHKperl-
JieHHyIo c60KY K OKyJspHoO#l TpyOke. Ha mepenneM xouue
TPpyGOuKH crenaHo HeboJsblloe OTBepCTHE 6, 3aKpHITOE
TOHKO# Oeslolt 6ymaroil. PaccesiHHBIH CBeT M3 3TOro OT-
Bepctust m OyHer ocBellats HUTH 8. TpyGouka BCTaB-
JISIETCSl B OKYJISIPHYIO TPYOKY HECKOJNBKO HAKJIOHHO, YTOGHI
CBET M3 OTBEPCTHs He momajaJs B rJasa.

K namnouke no/xHbl GbiTh NPOTSHYTH JJHHHBIE TOH=
Kne NpoBOAa, He Mellaiollue IOJBHXKHOCTH 3DHTE/NbHOM
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Tpy6bl. MOXKHO 3aMeHUTb KPeCT HHTefl KPYyrJaof MJIOCKOH
CTEKJISTHHOU NJIACTHHKOH, HA KOTOpOH mpolapamnaHbl TOH-
KHe NepekpelluBaioliyecs JHHHHA,

‘3puTenbHasi Tpy6a TeCEMKaMH MJH KOJbLAMH MPOYHO
NPHKPENJIsieTcss K MJIaHKe TaK, YTOObl LEHTP €e TSXKeCTH
HAXOAMJICSI MPOTHB KOHIA TFOPH3OHTANbHOH OCH.

Ipu nabmogeHusax HeOGXOAUMO, BBEPTbIBAS HJIH BbI-
BEPThIBasi OfHU WJH JAPYrHe HOXKKH, YCTAHABJIMBATH MpH-
Gop ropU3OHTaJbHO. DTO KOHTPOJHUPYETCS] OTBECOM, KO<
TOPBIA [J0/MKeH ObiTb NPHKPEIJIeH K ONHOH H3 BepTHs
KaabHbiXx cToek. (PerynupoBka orBeca onucaHa B pas-
nese 4 rnaBel nsTofi.) Kpome Toro, JHHHSA, COeAUHAIOUIAN
nenennss 0—180° Ha rOpH3OHTAILHOM KpPYyre, MOJKHA COB+
najaTh C HalpaBJeHHeM IOJYJEeHHOH JIHHHH.

7. T106yc — yka3arejb COJHEYHOTO BPEMEHH

STOT OueHb MIOGONMBITHEI U NMPOCTOi HPUOOp NOKA3bI+ .
BaeT MO0JIOXKEeHHe 3eMHOTo Liapa B JIO60H MOMEHT OTHO-
cuteabHO ayueit CosHla, HHAYe rOBOPS, Kak 3eMJs oCBe-
maerca Connuem. [To HeMy MOXHO OBICTPO YCTaHOBHTb
COJIHEYHOE BpeMsi B JIOOOM MecTe 3eMJH.

OGuunblit reorpaduyeckuii riaobyc ycTaHaBIHBAeTCH
B HEMOJABHXHOM IOJIOXKEHHH caenymomum ob6pasom, Ocs,
Ha KOTOPYIO OH HacaxeH, JoJxHa ObiTh HaKJIOHEHa K ro-
PH3OHTAJbHOH NJIOCKOCTH Ha YroJ, PaBHBIA LIMPOTE HA-'
uiero nyHkra, CeBepHBII KOHel OCH HeOOXOAUMO BO3-
MOXKHO TOYHee HanpaBUTh Ha HeGecHbIH moJioc. [Ipu sToM
ri06yc HaZO MOBEPHYTb BOKPYr OCH Tak, 4yToObl reorpa-
(uueckuii MepuaMaH, NPOXOASAILMH 4Yepe3 HAIl IYHKT,
oKasaJjicst B IIOCKOCTH HeGecHoro Mepuauana. Muaue ro-
BOpSI, MECTOHAXOXKIEHHe Halllero NMyHKTa JIOJXKHO OBbITh
Ha riao6yce B CAMOM BBICOKOM IOJIOKeHHH. B TOuky, co-
OTBETCTBYIOILYIO HallleMy MYHKTy Ha ryio6yce, MOXHO BO-
TKHYTb OYJIaBKYy NepPIeHAHKYJAsSPHO MJIOCKOCTH, KacaTeb-
HOH K NMOBEPXHOCTH rao6yca B 3TOji TOUKe.

[n06yc 3akpennseTcd B 3aJaHHOM MOJIOXEHHH.

Jlerko Buzern, uro CoaHlle Bcerna OYIeT HaXOXHUTHLCSA
OTHOCHTENBbHO IM106yca B TAKOM 3Ke INOJOXKEHHH, B KaKOM
OHO GYyZeT OTHOCHTEJNbHO 3eMHOro 11apa, a AHEM TeHb OT
6ynaBkH OyJneT H3MEHSITb CBOe HalpaBJeHHe U JJIHHY
COOTBETCTBEHHO H3MeHEHHsIM NMoyoxeHHs: COJIHIa OTHOCH-
TeJIbHO HAlllero ropH3oHTa. B HCTHHHHIA COMHEUYHBIH MOJ-
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JeHb TéHb oT Oy/JaBKH JOJKHA COBNajaTh C HampasJe-
HHeM reorpaHyeckoro MepHAHaHa HalIero NYHKTa H
C HanpaB/ieHHeM MOJyJleHHOH JIMHHUH.

dtor rao6yc MOXKeT NOKa3biBaTb COJHEYHOE BpeMsi
J1060ro MyHKTa HAa 3eMHOM Ilape, eCAH €ro OXBaTHTh IO
5KBATOPY HEIIHMPOKHUM KOJBLOM H3 TJIaJKOTrO HETOJICTOro
KapTOHAa HJH M3 IJIOTHOH GyMarH. Koabumo penutcs Ha
24 paBHBIX HOJH, KaXJyl0 U3 KOTOPBIX MOXKHO Da3fe/HTb
ellie M MOMNOJAaM HJIH Ha TPH-YeThIpe 4YaCTH, COOTBETCTBEH-
HO YacaM CyTOK H HX joasaM. Homepa nenenufi craBsarcs
c/leBa HampaBo, TO €CTb IO HANpPAaBJEHHIO OT 3anaja
K BOCTOKY. :

Ecaiun B uHTepecylOllHHi HAac MOMEHT pacHONOXKHThb
KOJIBIO TaK, 4ToOb Ha MepHAMaHe Hallero NYHKTa OKa-
3a/10Chb Jle/IeHHe, COOTBETCTBYIOllee HAlleMy COJHEYHOMY
BPEMEHH, TO Ha KOJblie MOXKHO Cpa3y YBHIETb, KaKOBO
COJHEYHOE BpeMsi Ha JI000M JpyroM MepHAHaHe.

ConHeyHoe BpeMs NyHKTa HaOJIOZIeHHS ONpejesieTcs
MO0 COJIHEYHbIM YacaM, YCTPDOHCTBO KOTOPHIX OIHCAHO B
caenymouieM pasfee.

8. dkBaTopHaJbHbie COJHEYHBIE Yachi

s yerpoiictBa 3THX uacoB (puc. 39) mpHroTOBJAIOT
aBe riajkue, obpaboraHHble PyGaHKOM H HaXIayHOH
WKYpKO# KBajfpaTHble JOLIeYKH, o6e OXHHAKOBOTO pas-
mepa—22 cmX22 cm. Ha omuolt M3 HHX pajguycoM B
10 cm yeprartcs ¢ 06eHx CTOPOH ONHHAKOBbIE OKPYXKHOCTH
C o6mMM AJs HHX LIeHTPOM B IeHTpe Ksajpara. OKpyx-
HOCTH JeJIITCA Ha JBaJlaTh YeThipe PaBHble YaCTH, KOTO- -
prie Hymepylotcst oT 0 g0 23 Tak, yToGHl HyJeBble Aese-
HHS HaXOAMJHCb TOYHO TPOTHB CepeJHHH OFHOH H3 CTO-
pon nocku. Ha onHo#i njocKocTH HyMepauusi BefeTcs IO
YacCoBOH cTpeJsike, HA APYrofi — B 06paTHOM HampaBJeHHH.
(OueBuano, uto mpu 5TOM OXHH M Te XKe HOMepa GyayT
HaxonuTbca APYr nox Apyrom.) Kaxkjoe jgenenne MOXHO
pasnenuTsb eille Ha YeThipe WJIH Ha MIeCTb yacTelf — mo 15
i 10 MudyT Kaxpgas. :

B uentpe nocKkH Jenaercss OTBepCTHe AMAMETPOM B
S mm. B 3TOM OTBEPCTHH KpemHTCs CTONGHK — Kpyraas
npsiMas najnoyka MAHHOH 13 cm — Tak, uTOGH cepe-
AMHAa €ro HaxOoAMJach KaK pa3 B OTBEPCTHH JIOCKH, a
caM cTonbuk Obl NepneHAHKyJAsipeH K pocke. Tes,
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or6pacbiBaeMasi 3THM CTOJIGUKOM, U GyIeT CJAYXHTb yKa-
3aTejleM COJIHEUHOT'O BPEMEHH.

CropoHOH, y KOTOpO# CTOHT yHcao 12, 3Ta gocka map-
HHDHO (HampuMep, Ha MaJeHbKHX MeTaJJIHYeCKHX Ier-
JgX WM TaK, KaK MOKAa3aHO Ha DHUCYHKe BHH3Y) COeIH-
HSIETCS1 CO BTOPOM TakKoH e aockof. Ilpw 3TOM KBEpXY
JnosxeHn ObiTh obpaiieH TOT uudepbaaT, HA KOTOPOM Je-
JIeHHs] IIpOHYMepOBaHH MO 4YacoBoil crpesxe. Ilpu mo-
MOIIM BEpPTHKa/JbHBIX IOATNOPOK MWJIH YroJbHHKOB o06e

Puc. 39. dxBaTopHaAbHEIE COMHEUHBIE YaCHl.

JOCKH YCTaHABAHBAIOTCS TakK, YTOGBl Yroa MexAy HX
IJIOCKOCTAAMH Obll paBen 90°— ¢, rxe ¢ — reorpaduye-
CKas IUMpPOTAa NYHKT4, B KOTOPOM OYAYT IPHMEHSTbCS
3TH Yachl. :

Heo6xoxumo, yrobul npoeknus auuun 0—12 Ha Hpxk-
HIOIO JIOCKY TOYHO COBINajaja C HalpaBjeHHeM IOJyIeH-
HOMl JIMHHH, a caMa 3Ta JOCKa pacroJarasacbh rOpH3OH-
TaJIbHO. :

B anpene — centsibpe TeHb OT cTO/I0KMKa Oyner na-
JaTh Ha BepXHuit nudpepbaar, B OKTAOpPe — MapTe — Ha
HUXKHHUT,
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9. TopH30HTAJbHbIE COJHEYHBIE Yachl

Ilas ropuaonTadbHbIX 4acoB (puc. 40) GepyT oauy 1o-
weuky pasmepoMm 20 cu X 20 cu. Ha stoli jocke mamocsit
uudepbrar uacos. Ho cnenare sTo HajQ He TaK, Kak B
5KRATOPH/IBHEIX Yacax, 3 Do qcaGpiM NpaeyaaM. ¥ cepe-
JWHB OAWQH W3 CTQPOH JAQCKHY JesJaeTcs OTMeTKa 12 u
NPOBOANTES. HEPNEHANKYIA]. K, GTOPOHE Uepe3 3Fy QTMeT-
ky. Ha nepnenankyjsipe QuKcupyercsi TQYKa, HAXOLA-
ascs Ha paccTosiHuH 15 ¢ca or kpas jpocku. [lonyuennas
Touka OyZeT «ueHTpoM» yacoB. OcTa/jbHble NeNEHUsT ya-
COB HAHOCAT, IOJb3YSIChb NMOMELIEHHBIM 31eChb rpadukoM
(puc. 41).

Bocmon

¥
Janad

Puc. 40. FopusoHTalbHHE COJHEUHBIE HaChl.

Ha rpajuke ykasaHo paccTosHHe B rpajgycax Mexay
yacoBbIMH feneHussMH Ha unudep6aare, Ha ocu aGemuce
rpaduka (ropusoHTalbHas JIMHHS) YKa3aHpl IIAPOTHI.
CooTBeTCTBEHHO WIHPOTe HAINEro NyHKTa H3GHpaloTCs
YIJIbl, HA KOTOpble GyAeT OTCTOATh OJAHH 4ac OT APYroro.
Hanpumep, mas muporst 50° orMetku 11 wacos 4 13 ua-
COB JIOJIXKHBI OBITb CHeNaHbl HA PaCCTOSTHHH OT OTMETKH
12 B ogny u apyrywo cropony uepes 13°% ma wupore 55°
(mocpennne mexay 50° u 60°) menenus 7 uacoB u 17 ua-
COB— Ha pACCTOSTHHM OT TOH JXe Haya/lbHOH OTMETKH
108°, a 6 u 18 yacos — cootsercTBenHo Ha 90°. 3a Hauano
OTCYeTa NMPHUHUMAIOT OTMeTKY «12 uacoB»; obuleil BepIH-
HOH UeHTpaJbHBIX YIJIOB Ha UHbepbaaTe CIyKHT «LEHTP»
yacoB. M3 Ttonkon ¢anepsl Bhipe3aeTcsl yKasaTeab B
(opme npsiMoyroibHOrO TpeyroibHEKa. [IpHKpenAsiembiit
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K Iudep6aaTy KaTeT 5TOro TPEyroNbHHUKA AOJNIKEH HMeTb

ILuHY oKoJio 10 cm, a ocTphblii yroa npu HeM [OJXKeH

ObiTb paBeH reorpaduuecKoli IWIMPOTe TOrO MecTa, rie
3TH Yachl OYAYT NPHMEHSATHCH.

Yxasatenpb npukpensisiercsi K nudep6aary Tak, uToGbl:

1) BepmnHa yrura, paBHoro HmIHpoTe Mecrta, Gbljia B HEHT-

pe» yacoB; 2) KareT IleJ MO Ha-

0
150 NpaBJEHHIO K OTMeTKe «12 wa-
° . | »:
140 S COBY; 3) MJIOCKOCTb YyKasaress
R Obla  TepneHAHKYyJspHA IJIO-
Ly ckocTH uudepbaara.
120 ~—4uzoy s ycTaHOBKH uacoB Hano,
Ao yTo6bl NpsiMas, COeJHHSIOLAs
4;”” 54799  <UEHTP» C OTMeTKOH 12, muia
S BAOJb INOJYNEHHOH JIMHHUH, a
o mIockocte  uHpepbaara Obliaa
s 6ul64  ropH3OHTaJbHA.
sar M ropusonTanbHble, H 3KBa-
3§ 7u74 ~ TOPHAibHblE YaChl IOKASHIBAIOT
N = . HMCTHHHOE COJIHEYHOe BpeMs, CH-
g Taeyoe. OT HCTHHHOM COJIHEYHOH
: _+—174%4  nonynoun.
:50', Jns nepeBoma 3TOro -BpeMe-
Sy _—9u’5y HM B JEKpeTHOe, IO KOTOpOMY
Mbl KHBeM, Hafo cHenaTb He-
T XKUBeM, Halo CcHeNaTh He
3 = a4 GoJiblLIIHE pacyeThl:
a7 1) npubaBute (anrebpamnue-
yurzy CKH, CO 3HAKOM CILIIOC» HJIH <MH-
0 HyC») ypaBHeHHe BpeMeHH Ha
C 12y JaHHLIH NeHb U TakKuM o6pa3om
U MOJIYYHTh CPeJIHee MeCTHOe BpeMs;
Wupoma 2) npubGaBUTb HJIH OTHSITb TO

Puc. 41. Tpadux gaa ma- UHCAO MHHYT, Ha KOTOpoe Me-

HeceHus feNeHuil Ha ropu- ~ CTHOE BpEMs, COOTBETCTBYIOLee

30HTAJAbHBIX COJIHEYHBIX JoJITOTE JaHHOro HyHKTa, OTJIU-

yacax. yaercsi OT MOSICHOTO BPEMEHH, H

TakiM 00pasoM MOJNYYHThL Mosic-

Hoe BpeMsi (cM., Hanpumep, Llecesuu B. IL, Uro u kak

HabJ0laTh HA He6e dusmarrus, 1963);

3) npu6aButh 1 uac, 4ToOHI NONYUUTH JIEKPETHOE BPEMSI.

YpaBuenue BpeMeHu (Pa3HOCTb MEXAY CPEIHHM H HC-

THHHBIM COJIHEUHBIM BpeMeHeM) MPHBOJHUTCS B KaXKIOM
BbiIyCKe «ACTPOHOMHYECKOrO KaseHIapsi»,
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10. NMaanwer

Has 3anucH acTPOHOMHUYECKUX HAOMIONEHHA M IJs 3a-
PHCOBKH HeGeCHBIX CBETHJI HaGJIONATeNI0 XOPOLIO, KOHeY~
HO, HMETb Ha MecTe HabJIOfeHHS CTOJ, HO 3TO He BCeraa
BO3MOKHO. XOpOIIO CAeJAHHBIA
MJaHIIeT BMOJHE MOXeT 3aMe-
HUTh cTos. [lnanwer poskeH
6LITh JIETKHM, YOOOGHBIM IJs1 3a-
nuceit ¥ . pucoBanus. Croa HaH
nJaHuer MOOJMKHB HMeTb INpH-
cnoco6JieHHs1 [JIsl - OCBellleHHs
npu HabJIOfEHHSIX B TEMHOTe.

[lnaHmer MOXHO cHenaThb
caenyomum o6pasoM. K danep-
HOH TJIafKOH JOIleYKe pa3sMe-
poM OKoJio 25 X 25 cm, MOKpHI-
TOA TIJIaJKUM KapTOHOM, KHON-  Puc. 42. OcBeTuTeabHoe
KaM{ NPUKPENIsIoT 6ymary asjs npucrnocoGaenye as
3amkceii H 3apHCOBOK. B JieBOM ~ DJIaHmeTa.
najbHeM OT Habawonarenss yriay
NJaHIleTa YKpemaseTcs NaTpPOH C JaMIOYKOH OT Kap-
maHHoro ¢onapsa. CBeT OT JIaMIOYKH [OOJ/IKEH NajaTh
TOJIbKO Ha OyMmary ¥ He nonamath B raasa. Has storo
Jyyllle BCero cienatb KOJNak, Kak NMOKa3aHO Ha pHuc. 42.
OtBepcrye KosNaka 3aKphIBaeTcst KaJbKOH WJIM NpoMac-
JeHHOH OyMmaroii AJs CO3NaHHUS MSATKOTO PacCesHHOro
csera. OTBepcTHe KOJMNaKa Hanpasasercs Ha 6ymary. Ha
nJaHuleTe Haf0 CHENaTh BHIKJAOYaTeNb, Jyyllle B BHIE
peiuaxka. I[IpoBoga ot BhIK/IIOYATeNsl UAYT K Gartapeiike,
KOTOpasi moMmellaeTcss B KapaMaHe HabJjomaTessl.

K nnanuery ¢ G0KOB NpPHKpeNJsieTCsl TeCEMKa, KOTO-
pasi Bo BpeMsi HaO/MIOJIeHHH MepeKHbIBAeTCs uepe3 HIelo.
Tecbma nonmxHa ObITh TaKOA JJIHHBI, YTOGH YAOOGHO GBIIO
Ha IJIaHIIeTe NHCATh U PHCOBATh; OHa HOJKHA Obecrmeun-
BaTb NJIAHILETY MOCTATOYHYIO YCTONYUBOCTb H YAOOCTBO
TN0JIb30BAHHUS HM.

31
N
\
\
\
\
\
\
\
\
\
\
N
N
N
N
N
N
\
N
N
\
N
N
\

NN
ONNNNNN



TJIABA LIECTA4
HABJIIOJ EHHS

1. Yro, Korna M Kak HaGawpathL

BrnosHe NMOHATHO, YTO acTPOHOMHYECKHE HAGJIOJEHUs
JOJIMKHEL IPOBOJMUTbCS C M3BECTHOH IJIAHOMEPHOCTBIO,
KOTOPYIO OmlpejeJisieT 3HAHHE TOro, YTO, KOrJa H Kak 6y-
Jer Habmonatbcsi. Heab3s ke GecuesbHO BepTeThb Tede-
CKoIl, HampaBJsis ero Kyaa nonano. M koneuHo, BCskuit
JiI06UTENb aCTPOHOMHH JIONXKEH HMETb HE TOJNBKO BOOPY-
XeHHe 1/ HaOJIOJeHHH, HO M acTPOHOMHYECKHe CBeJe-
Hus, XOTA-Obl H camble o6iine. OH JOMXEH 3HATH 3Be3[-
Hoe He6o, yMeThb pa3GHpaTbCsi B NOJOXKEHHH 3Be3J H CO-
3Be3nuii. EMy Hano «ocBouthbes» ¢ JIyHOM — 3HATh CMeHY
ee (a3 H ycJOBHSI BHIHUMOCTH, a TaKXe PaCIOJOXEHHE
Ha Hell BaxKHeHIIHX JeTajiell, BHAHMbIX HEBOOPYKEHHBIM
[1a30M H B caMonejbHBbI Tenaeckon. M Ha 3BesmHoM
Hebe, 1 Ha JIyHe HAJO mpex/ie BCEro 3allOMHHUTh HEKOTO-
pble ONOpHBIE YYACTKH M ITYHKTHI.

Camo co6ofi pa3ymeercsi, Hafi0 3HaTh TO, YTQ COCTAB-
JIsIeT OCHOBBI aCTPOHOMHYECKOH IPaMOTHOCTH: BaxKHeHIlIHe
JlaHHbIE O CTPOEHHH Hallled COJNIHEYHOH CHCTEMEHI, O MpH-
pone naaner, CoaHla, 3Be3f M JAPYrHX HEGECHBIX Tel.
B o6imeM sTo BCe TO, O YeM TFOBODHT IIKOJbHBI! yueGHHK
acTpoHoMud, A KpoMe Toro, Hamo oboramarth ce6s act-
POHOMHYECKMMH 3HAHHSIMH, YHTas MNOAXONALLYI0O H Jo-
CTYIIHYIO JIHTEpPATypy, B TOM 4YHCJe H CTaThH B PasHBIX
NepHOJUYECKHX H3JaHUSX.

OrpanuyuMcs 35THMH CaMbIMH OGLIMMH COBETaMH, MOJ-
KeluB B JlanbfiefileM HEKOTOpble M3 HHX CIPABOYHBIMH
‘CBeIéHHUAAMH,
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2. ACTPOHOMHYECKHE CNPABOYHHKM M HHCTPYKLHH

KBanuduuupoBaHHb JMI06HTENb aCTPOHOMHH, o6Jaa-
JAIOlUH HYXHBIMH 3HAHHSMH, MOXET ‘B Psiie CJyuyaeB
NpUHECTH HOJb3y HayKe, HaNpUMep, IIPOBOASI CHCTEMATH-
ueckre Habmiomenus: CosHLA, JYHHBIX JeTanell, mepeMen-
HbIX 3Be3J], MereopoB, 3aTMenu#t CousHuna u JlyHol... Ta-
KHe HabJIofaTeNd PYKOBOACTBYIOTCS CNENMaJbHbIMH IIO-
coOHsIMH, BaXKHEHLIHe H3 KOTOPHIX: «ACTPOHOMHYECKHIX
KajseHjapb» Bcecoo3Horo acTpOHOMO-Teo[e3nyeckoro
obuiecTBa, BbIycKaeMblii u3gatenbcTBoM «Hayka» (mo-
CTOSIHHAsl YacTh U eXerofuble BhNYcKH) U «CrnpaBOYHHK
Jgoburenss actposomuun» I1. I'. Kynukosckoro (Puamart-
ru3, 1961). Kpome rtoro, umeercss psii HHCTPYKUHH OJs1
nabmionenuii. O60 Bcex 3THX NOCOOUSIX JaHbl CBEJEHHA
B CIIHCKE PEKOMEHIYeMOH JIUTePaTypHhl.

MeHee NOAroTOBJEHHble HJIH He HMEIOINe BO3MOX-
HOCTH YyJeJsiTb 3aHATHSIM aCTPOHOMHEH JOCTaTOUHOrO
BpEMEHH JIOOUTeNH MOTYT YepNaTb HYXKHbie CIPaBOYHbIE
cBenenuss M3 «lIIKONBHOrO aCTPOHOMHYECKOrO KaJeH-
Japsi», BBITYCKAeMOro Kax bl rof uspatensctsom «IIpo-
CBELeHHEe».

3. AaGyka 3Be3aHoro ne6a

[Tpu mepBom B3rasie Ha 3Be3fHOe HeGO MBI OOHApy-
XKHUBaeM, YTO OJHU 3Be3Jnl sipue, Apyrue ciabee, U yxe
B JPEBHOCTH BHJMMble HEBOODYXEHHBIM IJ1a30M 3Be3Ibl
Gbutu pasfesieHb! M0 GJecKy Ha LIECTb 38e30HbLX BeAl-
4un. Camble sipKHe 3Be3/lbl ObLIM OTHECEHHl K IepBOH
3Be3[HOH BeJHuHHE, caMmble caabblie — k wiectoi. [Tosnnee
MOHsITHE 3Be3[HOHM BeJHYUHb! OGBLJIO YTOYHEHO H pACLIH-
peno. Dbiia npuHsiTa Takas MKaja 3Be3JHBIX BEJHYHH,
B KOTOpO# 3Be3[bl NATOH BeJHUYHHbI caabee 3Be3s MepBoH
Besnuunbl B 100 pa3. OTcioma nosyuaercs, 4yTo pasjHuue
Ha OJHY 3Be3IHYIO BeJHYHHY COOTBETCTBYET Pa3HOCTH
6secka B 2,5 pasa. [losiBuaHCh NOHATHS APOOHBIX M OTPH-
LaTeJbHbIX 3BE3JHBIX BeJHYMH. B 3ToH mIKajie 3Be3jHas
BeauunHa Cosnnua paBHa — 26,8, a mosnno# Jlynsl — 12,6.

Takxke oueHb NAaBHO CTaJu 00603HayaTb 3Be3Jbl B CO-
3Be3nusix GykBamu rpeuyeckoro ajidasura, OObuHO ca-
MyI0 SpKyI0 3Be3ny o0o3Hauanu OykBOoH a (anbda),
crenyouyio no Giaecky — OykBoi [ (6era) u T. A

75



C nsobpereHHeM TeJeCKONa W POCTOM MOLIHOCTH 3TOrO
HHCTPYMEHTa CTaJlH OTKPHIBATb 3Be3/ibl, HE JNOCTYMHbIE He-
BOODYXXeHHOMY IJia3y. BykB rpeueckoro an¢asuTa Okasa-
JIOCh MaJIo. 3Be3/ibl CTajqH 0603HAYaTh JaTHHCKHMH GyKBa-
MH H HX KOMOHHAUHsIMM, & 3aTeM M IPOCTO HOMepaMH.
HaunHaTh 03HaKOMJeHHEe CO 3Be3JHbIM HeGOoM ymO6-
Hee BCero Ha IePBbIX NOpaXx C ceMH3Be3fus DBoabuioi
Mengenunp. Kak HM3BECTHO, pacrmoJioKeHHe 3THX 3Be3[
HalOMHHAeT KacTPIOJI0 HJIH KOBII C H30THYTOH PYYKOH.
B awo6ofi uac aiob6oro Be-
yepa M HOYH 3TH 3Be3JH
\ /;OJlﬂpﬂaﬂ sciony B CCCP naxopsrcs
\ 38e30a Hajg I‘OpHSOH’I;OM, 3a UCKIJIIo-
\ YeHHeM KpafHHX [0XKHBIX
\ MecT Hallled cTpaHbl (Ha
\ IIHPOTaX TPUOIH3UTENBHO

\ 40° u 10xHee). 3mecb 3TH
\ 3Be3fbl, ONYyCKasicb B ce-
\ BEPHOHA CTOpOHe, MOTYT ua-
\ CTHYHO 3aXONHTb HJIH GHITh
}‘d NpoCTO He3aMeTHLIMH 6Jsa-
bonswasn Mebseduya .~ rogapsi AbIMKe Yy TOPH30H-
8.”” \ Ta. OTH 3Be3XBl H HauO

PaRhr S /T’ npexje BCEro NPHBLIKHYThb

7

< o
17 N 6e3 3aTpYIHEHHH OMO3Ha-
X BaTb ~IPH [epBOM  Xe
Puc. 43. Cnoco6 othckanus [lo- B3TWAA€ H Ha He Oue€Hb
AAPHOH 3BE3NHL. TeMHOe He6o. :

Haiins o u B Boabmoii
MenBenuue — 3Bessbl, Ko-
TOPHIMH HAYHHAIOTCS OYEPTAHHS «KOBLIA», — CJAELYET N0
HUM HcKaTtb [lonspuyio 3Be3ny, HAs raasom ot B (B HOH-
HOH yactH KoBlIa) K a. [loasipHas 3Besma HaxomuTcs Ha
pacCTosiHMH, B IATb pa3 NPEBHILAIOLIEM pAacCTOSHHE
MeXIy STHMH IIePBBIMH 3B€3[aMH «KacTpiolu» (puc. 43).
Baeck IlonsipHo#i HeBeNMHK (OKOMO 2-H 3BE3NHOA BeJH-
YMHBI), HO He HaATH ee HEBO3MOXHO: CKOJNbKO-HHGYIb
6/1H3KO K TOMY MeCTy, IJie OHa HaXOAMTCS, HET GoJblie
JIpYTHX 3Be3]l, CPaBHUMEIX C Heft no 6JecKy.
[Toasipuass — ato HauGoJsee IpKas 3Be3Zla B CO3BE3NHHU
Manoii Mensenunsl. CeMb BIOJHE NPUMETHHIX 3Be3j
3TOr0 CO3B€3[Hsl TaKXKe HANOMHHAIOT CBOHM BHIMMBIM
pacnosio;KerueM KacTPIOJIO, HO OHA MEHbLIero pasmepa,
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pyuKa ee H30THYTa B NPOTHBONOJIOXHOM HaNpaBJ/eHHH NO
cpaBHeHHIO ¢ Doabuio#i MexBefuueii ¥ nATh 3Be3f H3
ceMH, ee 0O0pa3ylOIHX, HMEIOT MeHbIIHH G6Jeck, 4eM
[Tonsipras,

DTHX BBOAHBIX AaHHBIX OblIO Obl BHOJHE JOCTAaTOYHO
I TOro, 4toObl KaKJblli WHTEpeCyIOUHHACS MOr caM
NPOBECTH JaJjbHefilllee O3HAKOMJIEHHE C CO3BE3NHSMH,
noAb3ysiCh MOJABHXKHOA KapToll 3BesgHoro He6a. Ho
Bcerma GuiBaeT Tak, YTo 6e3 HEKOTOPBHIX JONOJHHTENbHBIX
yKa3aHHH OuYeHb MPOCTOE B CYIIHOCTH JeJIO — HaXOXKJe«
HHe Ha HeGe M y3HaBaHWe Haubosee SIPKHUX 3Be3J H 3aMo«
MHHAIOUHUXCS HX TPYNN — JJsi MHOTHX JIOAeH SBAseTCS
3aTPYAHUTEJbHBIM: BCe-TaKH NOJb30BaHHe KapTof, NMOKa«
3bIBalOLLEll B3aHMHOE pacnosioxeHHe 3Bes] Ha HebocBoze,
HaxXOMsILeMCsT BBEPXY, B UX NMPOEKIHH Ha IJIOCKOCTb, pac-
MOJIOXKEHHYIO BHH3Y, Tpe6yeT 3HAUHTEJ]bHOH NPAKTHKA.
Hano euie npuBBIKaTh K OTOXKAECTBJEHHIQ NOKa3aHHOTO
Ha KapTe C TEeM, YTO BHIHO HAa BHYTPEHHell MOBEPXHOCTH
1WapoBuAHOro Kynosa. [1o3ToMy He3aBUCHMO OT HaJHYHS
KapThl MOXHO Ha MepBbIX lIarax NpPOBOJHTb O3HAKOMJe-
HHEe C pacno/JoXXeHWeM 3Be3J] ONHCHIBAEMBIM JaJjee IO-
PALKOM. ,

Ecan Bospmias MejBenuia HaXOOUTCH BBICOKO Haj
rOpu30HTOM (HanpuMmep, B BeuepHHUE 4achl BECHOM, ray-
GOKOW HOYBIO 3HMOMN), BCerga MOXHO Pa3jIMYHTb MPSIMO
MoJ CeMHu3Be3JHeM (CO CTOPOHBI «IHa» KOBLIA) IIHPOKO
PaCKHHYBIIYIOCS TPYNNy 3Be3J, 00pasylolllHX TeOMeTpH-
yeckylo ¢Gurypy tpanenud. dto cos3pe3nue JIpBa. B mpa-
BOM HMXHEM YIJy TpameluH — spkas 3Be3fa a. Ona
uMmeer coGerBennoe umsi Perya (mo-pyccki 3To o3Hayaer
«IapeKs, «LapeBHU»).

[TpomosKuB JIHHHIO, NPOBOXHMYIO MBICIEHHO OT «
Boanbmopi Mensenuun k IlonsipHofi 3Beame, majiee B TOM
XKe B o6lLlleM HaNpaBJeHHH, Mbl MPHJAEM K OuYeHb NPHMeT-
HOHl rpynne u3 NSITH 3Be3l, CPaBHUMBIX o Giaecky c ITo-.
JISIpHO#. DTH NsATh 3Be3] BHIUMbIM PACIOJOXEHHEM HaMO-
MHHAIOT PACTAHYTYIO 3a HOXKH OykBy M, TOJABKO He
BCEerja CTOSILYI0 TaK, KaK GHa IoMellleHa B MNeYaTHOM
CTPOKe. B HHBle OHH H Yachl OHAa MOXET GLIThb NepeBep+
HYTOH, U TOTZA ee Jyulle cpPaBHHTb ¢ 6ykBofi W (my6Jib-
B3 JIaTHHCKOro ajidasura). 10 HaHGoOJee sPKHE 3BE3AH
co3se3nust Kaccuonen (puc. 44). Ouu naxomsitcs ot Ilo-
AAPHO# HAa TAKOM 3Ke DaCCTOSIHHH, KaK H ceMH3Be3[gHe
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Bonbmwoit Mepgsenunbl. OHM Takke HHKOLAA y HAC He
CKDHIBAIOTCS 3@ TOPHU3OHT (ONATH-TAKH 32 HCKJIIOYEHHEM
CaMblX IOXHBIX o6JacTell Halleil CTpaHH).

Kaccuoness u DBoabmiass MegBenuna pacnosioXeHbl
CHMMeTPHYHO oTHOocHuTeabHO [lonsipnoii. Ilostomy 3Besnnl
Kaccuonen 3aHHMaiOT OTHOCHTENBHO TOPH30HTA IPOTHBO-
NOJIOKHOE «KOBILY» MecTo: Bosbiias Mejgsennua HH3KO

HaJ FOpPU30OHTOM Ha ceBepe, Kac-
Fonouwas Medeeduya cHomnesi BLICOKO B Hebe, BOJIH3H
' . . 3eHHTa, H Ha06OpOT.
o« v Ecian 3Be3nb Kaccuoneu Buj-
. / HBl BLICOKO B Hebe, 0cob6eHHO
/ BOJIM3M 3€HHTA, HJIH KOI'a OHH
/ ONYCKAIOTCA K 3anany, MOXHO
/ Cpa3y y3HAaTb BBLICOKO MOJHH-
/ Mawliuecs HajJ TODPH3OHTOM B
/ I0KHOH CTOpOHE M HaXOAsIlHecd
# Nospuas Huxe Kaccuonen 3Be3mbl Tpex
/ co3pe3nuit — Ileraca, Angpome-
/ ol U [lepcesa. Omo3naroTcst OHH
/ cpasy e BOT KaK: ceMb HaHGo-
/ Jee SIPKHX, CPaBHHMBIX ApPYT C
. ¥ ApyroM u co 3Besgamu Kaccuo-
40 e ned 3Be3], 3THX TPeX CO3Be3qHil
6%/), . o6pa3yloT B HeGe TpeTbIO «Ka-
» CTPIOJIO», HANOMHHAIOLULYIO «Ka-
crprosiioy Boabliofi Mensemuupl.
Ho pasmeph 3TOro Tpernero ce-
MH3Be3Aus ropasno  GoJblie.
YnobHo TakXkKe 3aMeTHTb H 3a-
IIOMHHTb, YTO «PYYKa» 3TOH HO-
BOH TpaHAHO3HOM «KACTPIOJH» M30THYTA, a «pe3epByap»
uMeer KBaapatHyio ¢opmy. Ilociennue uerbipe 3Be3nH
yacTo Tak M HaswBaloT «kBajpar Ileraca». Ognako us
3THX 3Be3J] TOJbKO TPH NMpHHAIJIEXAaT K co3Be3nuio [le-
raca; Jiepas BepXHss B KBajpaTe — 310 o AHIpoMenbl.
JleBee 3TOl 3Be3nbl, 06pa3ys ¢ HeH NOYTH NPAMYIO JIH-
HHIO, pacrojoxenbl B u y (ramMma) AHIpPoMennl, a eiue
JieBee H HHXe, B KoHle «pyuku» — B Ilepces.

Teneps, B 3aBUCHMOCTH OT BPEMEHH roja H CYTOK, 3a-
METHM [Be BaXKHeHlIHe W yAOOHeHIIHe sl MOCAeYIOIHUX
9KCKypcuii o6sactu 3Be3gHoro Heba. JIeTHMMH H oceH-
HMMH BeuepaMH M HOYaMu B IOXHOH (B I0ro-BOCTOYHOH

78

Puc. 44. Tloucku co3ses-
nua Kaccuonen.



HJIM I0ro-3anafHoi) cTopoHe Heba SIPKO CHUSIOT TPH 3Be3-
Jibl, CBOHM pacloJIOKeHHEM OY€Hb HAaNOMHHAIOLIHE OTPOM-
Hbl}i NOYTH PaBHOGENDEHHBIAl TPEYrOJIbHHK, OGpallleHHbIH
BepIiuHOf KHU3Y. B mpaBoM BepxHeM yriy TPEyrosbHHKa
HaxoAuTca 3Be3na Bera — o co3sesnus Jlupel, camas sip-
Kasi 3Be3Jla BO BCell ceBepHOH nosoBHHe He6a. JTo mep-
Bass 3Be3/a, PacCTOsiHHEe JO0 KOTOPOH OblIO JOBOJBHO
TOYHO onpenesneHo B 1837 r. KpynHeHIUNM DPYCCKHM acT-
ponomom mnepBoi#i nososuubl XIX B. B. 1. Crpyse. JleBas
3Be3la B OCHOBaHHHM TpeyronbHuka — [leneb, a JlebGens,
a HHXHSS, B BeplUHHE TpeyroJbuHka — AubTanp, a Opaa.

Ecau He60 JOCTAaTOYHO TEeMHOE M YHCTOe, JeBee AJib-
Takpa MOXKHO OOHAapyXHTb OYEHb HHTEPECHYIO He6oJb-
uyio Mo IVIOLIAAH TPYNNKY He OYeHb SIPKUX 3Be3j: ye-
Thipe 06pa3yIoT NpaBHJIbHBIA POMO H ONHA HAXOAHTCS He-
MHOro Ha orsere. 10 cosBe3fue [leabduHa.

Ecau nabuioneHue NPOBOAUTCS 3HMHHMH H He OYeHb
M03[HHMH BECEHHHMH HOYAaMH M BeyepaMH, I0XKHas CTO-
pona Heba mpuBJeKaeT BHHMAaHHe OOJBLIHM KOJHYE<
CTBOM OUYeHb SPKHX 3Be3l. DTa orpoMHeiuias o6JacTtb
3Be3fiHOro HeOa siBJisieTcsl caMoil 6oraToil SIPKHMH 3Be3<
JlaMH Ha BceM 3Be3[JHOM Hele.

CpenuHHyl0 yacTbh 3ToM 00/1aCTH 3aHHMaeT CO3Be3-
nie OpHoOHa, YeThHIpe sipKHe 3Be3Ibl KOTOPOro o6pasyioT
HENPAaBUJIbHBIH YeTHIPEXYTOJNbHHK, a TPH HECKOJbKO Me-
Hee spKHE BHITSIHYJHCh BHYTPH 3TOTO UETHIPEXYTOJIbHHKA
B IPSIMYIO JIHHHIO. DTO TaK Ha3blBaeMhblli «mnosic» Opuo-
Ha. JleBass BepxHsisi B 4eThIpeXyroJbHHKe — KpPacCHOBa-
Tas 3Be3fla Derenbreiize, a OpHOHa; 3aMblKasi HHAaro-
HaJb, V TNPOTHBONOJIOXKHOIO yIjla CHSIET OYeHb spKas
Genasi 3Be3fa Purenb, § OpHOHa; B NpaBOM BepXHEM
yray — Beanatpukc, y OpuoHa; Ha KOHLE AHArOHAJH,
uayue or 3Tofi 3Be3nnl, — Oonee cuaabasi Ge3bIMsiH-
Hast % (kanna) OpuoHa.

ITo nanpasaennto mnosica OpHOHA, JieBee 3TOro co-
3Be3[lUsl CHseT, IlepesuBasich BCEMH ILBETaMH pajiyry,
camasi sipkas 3Be3ma Bcero He6a — Cupuyc, a Bosbuioro
Ilca. Dta 3Be3na sipue Beru pasa B TpH, HO HaxoLHTCS
OHa 10XKHee HeOECHOrO 3KBAaTOPa H, CJEI0BATENbHO, NPH-
HaJJIeXXUT K I0XKHOH IOJIOBUHEe 3Be3JHOro Heba. Briue
Cupuyca OGuaecTuT sipKas 3Be3fa I[IpouuoH, e co3Bes-
ausi Manoro Ilca, a eme BHIIle — JBe TOXe BBIAEHSK-
mHecs CBOHM GJieCKOM 3Be3lbl co3Be3AHs DJuu3Helos,
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Bepxusis — oo (Kacrop) u nuxuas — B (ITonnykc). Eme
Bhille GiecTHT oOyeHbp fpkas Kaneana, a Boanuuero,
a TpaBee M HMXKe ee — KpacHOBaTas spkKas 3Be3/la
Aanbnebapan, a Teabua. B 3TOM co3Be3iMH Ha HECKOJBKO
TyMaHHOM cBeTJoM (oHe CHSIOT 3HameHHThle CroXa-
pbl — 3Be3nHoe cKomenue Ilaesnst.

CKa3aHHOro 3]€ch BIOJIHe JOCTaTOYHO MJIsI Hayaja
XOpoLIero 3HaKOMCTBA CO 3Be3JIHbIM HEGOM.

4. NMonBuxxHasa xaptra 3Be3fHOro Heba

B npunoxenun naHa Kapta 3Be3fHoro He6a. Uto6bl
AMeThb BO3MOXHOCTb 3apaHee ONpeNeNdThb, KaKoe IMOJO-
*eHde GyIyT 3aHUMaTh Te WM HHble HeGeCHble CBETHJA
OTHOCHTE/IbHO TOPH30HTAa B MHTEpecylolllee HAaC BPeMsi B
HalieM MecTe Ha6JlofeHHS, KapTa 3Be3AHOro Heb6a HuMe-
€T HaKJaJjHOH KpYT.

Kapty ¥ HakJagHOW KPyr HaJ0 HAaKJEHTb Ha I0CTa-
TOYHO IJIOTHBIH, HO He OuYeHb TOJCTHIH KapToH (mast 06-
JgeryeHusi Bbipe3biBanusi). [Ipocoxiine (Bo H3GexanHe
KopoO6JieHHs1 IO MPecCcoM, HampuMep MO CTONKO# KHHT)
JHCTBl aKKypaTHo oOpe3aiorcsi KpyroM. B HaknagHom
Kpyre IenaeTcs BHYTDEHHHH BBIpe3 MO OJHOH M3 NOMe-
LIeHHbIX HAa HeM JUHUH. JIMHHK AJs BeIpe3a u30upaloTes
NPHUMEHHTENBHO K LIMPOTE MeCcTa, B KOTOPOM MpenrnoJa-
raercsl nMoJb30BaThCsi KaPTOH.

- To, 4yTO BBHIPE3 fenaeTcsi He TOYHO B COOTBETCTBHH ¢
reorpadHueckoil LIHPOTONH MecTa, a C AONYyCKOM B 2—3°
B TY WJIH MHYIO CTOPOHY, 3aMETHBIX NMOrPELIHOCTeN B Ha-
6110 eHHSIX BHI3BaTh HE MOXKET. ,

Kpasi BbIpe3a B HaKJaJIHOM Kpyre OTMeualoT TOpH-
.30HT. Ero OCHOBHbBle TOYKH OTMEUeHB Ha HaKJIaJHOM
“Kpyre. ) :
~ Ot TouKkH I0Ta K TOYKe CeBepa Ha HaKJaJHOM Kpyre
HaJo0 NPOTAHYTb TeMHYyI0 HHTb. OHa NMOKaxXer moJoxe-
HHe HeGecHOro MepHIHAaHA, Aensllero HeGOCBOL Ha BO-
CTOuHYyIO M 3anajuyio yactH. Ha ee cepenune nano cpe-
Jath Y3€J0K H OT Hero NPOTSHYTh HHTH K TOYKaM BoO-
cToKa u 3amajga. dto O6yjer JHHHS BOCTOK — 3amap.
[Monb3ysicb STHMH HUTSIMH, MOXHO FOBOPHTb 6oJiee TOUHO
‘0 MOJIOXEHHH HeGecHBIX CBETHJ B CEBEPO-BOCTOYHOH,
IOr0-BOCTOUHOH, CeBepo-3anajJHOH H I0ro-3amajHofi ya-
ctax Heba. KpyrooGpasueifi Kpal Bbipe3a NOKasbiBaeT
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MoJoXKEHHe FOPU3OHTA B NMYHKTE ¢ AaHHOH wHpoTol. He
HaJ0 YAHMBJATLCA TOMY, YTO JIHHHS BOCTOK — 3amaj, Ii0-
Jyuusaach JIOMaHo# (BooOlle roBops, OHa AOMXKHa OHIThH
KpuBOH): Belb Hallla KapTa — 3TO NpoeKUHst HeOeCHOM
ctepbl Ha IJIOCKOCTh, 2 MPH TAKOM NMPOEKTHPOBAHHH He-
H306eXHbl HCKaXKeHHUS.

Mecsipl B HX 4YHC/Ja NMOMeYeHbl Ha Kpalmo KapThl MO
XO[Yy CTPEJKH 4YacoB, 4achl Xe CYTOK — 0 Kpalo Ha-
KJaJHOro Kpyra B o6paTHOM HampasJjenuu. [lepemelias
KapTy NoJ HakK/JaAHbIM KpyroM (HJIH, YTO TO Xe, Ha-
KJIaJHOH KPYT IO KapTe) COOTBETCTBEHHO POCTY BpeMeHH
Mo yacaM HaknajgHoro Kpyra (Tak, 4ToObl 3Be3[bl B BO-
CTOYHOM NMOJIOBHHE NMOJHHMAaJHUCh, a B 3aMafHON OmyckKa-
JIMCh K FOPH3OHTY), MOXHO MPOCJEAHTb BHIHMOE CyTOY-
Hoe [BHXKeHHe Heba M HHTEPeCyIOIlHX Hac CBeTHa (UX
BOCXOJ, KYJIbMUHAIIMH U 33X0]1).

[Tonb3oBaHHe KapToOHl CBOOHTCS B OCHOBHOM K cJjle-
nyolleMy: HakJafHOH KPYr KhaajeTcs Ha KapTy Tak,
yto6bl HYXKHBIH HaM yYac NpHILeJCS NPOTHB AAThl, COOT-
BercTByiollefi HaOmonennsim. Torma B BbIpe3e HakJaf-
HOrO Kpyra OYAYT HaxoOmHTbCSl Te 3Be3fbl, KOTOpble B
JNaHHBIE MOMEHT OKa3blBaloTCS HaJ FOPU3OHTOM, H HpH-
TOM MMEHHO B YKa3aHHBIX KapTOH HampaB/ieHMSX H IO-
Jaoxenusix. Yactu 3BesgHoro Heba, 3aKpbiThie HaKaan-
HbBIM KPYroM, B MOMEHT, COOTBETCTBYIOLLHiI MOJIOXKEHHIO
3TOr0 Kpyra, He BHJHBL

CooTBercTBHE NOKa3aHHH KapThl ‘¢ HabmonaeMon xap-
THHOH 3Be3fHOro HebGa Oyner MOJHBLIM, e€cJH KapTy npH-
noaHuMaTh Haj cobo#, OpPHEHTHPYS ee MO HabJlofgaeMbiM
Ha HebGe oObeKTaM.

CoOTBETCTBEHHO HaCOBBIM KpYTaM, oumpposannbm
Mo Kpaio KapThl, MOXHO ONpefeJsiTh 3Be3HOe BpeMd *),
NIOMHSI, YTO €ro NOKa3blBaeT 4YacoBOH KpYr, COBNajaalo-
mui ¢ HeOeCHHIM MepHAHMAaHOM (TEMHOH HHTbIO) B IOXK-
HOH ero vactu. MIMeloTcss npu 3TOM B BHAY H NPOMeXy-
TOYHblEe pajuajbHble JHHHM MeXIy NPOBeJeHHHIMH Ha
Kapre U ouudpoBaHHBIMU 1O ee KPalo: NMOJOKEHHE ITHX
JIMHUA HETPYAHO ONpeJe/isiTb IPHMEHHMTEIbHO K IpOBe-
JICHHBIM.

Hapo BHuMaTe/nbHO CIeHTh 32 TeM, 4ToOB HeGecHHA
Mepunnan (TeMHasi HHTb) npu paboTe ¢ KapTofi Bceraa

*) Cm. pasgen 2 raaBH BOCHMOR,
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npoxonua uepes HeGecubiii mosioc (uepes I[loasipuyio
3Be3Ny), a Kpail HaKJaJHOro Kpyra coBmajaj Cc KpaeM
3Be3J{HOM KapThl, He 3akpbiBass oBo3HauYeHHH nar.

JlaTel Ha Kpalo KapThl yKasbrBaior nosoxenue Coiu-
[a Ha JJaHHOE YHCJIO.

C noMoubi0 NOABMMKHOM KapThl 3Be3fiHoro Heba
MOXHO pa3pelratb pa3HooGpasHble Bonpochl. Bor mpu-
MephHl HX. ,

Kakue co3Be3gud BHAHbI B TOT HJIH HHOH uac ompe-
JIeJeHHOH HaThl B CEBEPHON, CeBepo-BOCTOYHOH, CEBEpPO-
3anaJHoOM, I0XKHO# H IPYrUX CTOpoHax He6a? B6ausu 3e-
Huta? Kakue m3 pux 3axonasr? Kakue sipkue 3Be3[bl Ha-
XOASITCS B 3TO BpeMs GJIM3 BepXHell WJM HHXHEH KyJlb-
MHHanuu? Korma BOCXONHT WJIM 3aXOIMT Ta HJU HHas
3Be3zna?

Korga B TOT WM HHON JeHb HHTEpecylolllee HAC CO-
3BE3JIME NMOJHOCTBIO NOJHUMAaeTCcsl HaJ FOPU30OHTOM M TJie
€ro McKath? 3axONAT JIH Y HAC Te WM HHble CO3BE3NHA?

B kakoe BpeMsi 3Be3[bl TOrO HJHM HHOIO He 3aX0nd-
HIero y Hac co3Be3nusi ObIBAIOT B HHXKHEH KyJbMHHALUH?

B kakue yachl KaKuX MecsilieB JaHHasl 3Be3la MOXeT
6biTh BuaHa Oau3 3enuta? Kornma sTa 3Be3ga GuiBaer
BeYyepoM HH3KO Haj TOPU3OHTOM B CeBepHO! CTOpOHe?

MoxHo /1 BHIETh TaHHOE CO3Be3jiHe B TO BPEMS, KO-
TOpOE MBI MMEeM BO3MOMKHOCTb BBIENHTb /51 HalJio-
JNeHu?

5. Ycaosus BuaumMocTH JIyHb!

BesycnoBHo Heo6X0QHMO KakAoOMy HabJsiogarenio
3HAThb TO, YTO XapaKTepu3yeT ABHMKeHHe JIyHBl — BHIH-
Moe (BC/IEACTBHe CYTOUHOTO BpalleHHsI 3EMHOro ILiapa)
H HCTHHHOE, M3-3a KOTOPOrO M NPOHUCXOAMT CMEHa JYH-
HBIX (a3,

3HaTh, Korja, B Kakoil ¢a3e W B Kakoil wactu Heba
Moxer ObiTh BuaHa JIyHa, Bcerga Heo06XxomuMmo, maxe
€C/id TIPEACTOAT HaOmoNeHUs KaKuX-au6o APYrHX 00b-
exkroB. K mpuMepy: cBer NMOJHOH HJH NOUYTH NonHo# JIy-
Hbhl MOXKET SABJSATbCS 3HAUUTEJbHOH IOMeXxoHd HabJjrone-
HHIO METeOpOB M JIOOBIX y4aCTKOB 3Be3JHOro HeGa, TeM
GoJiee BOJIH3H TOro MecTa, rae cusiet JlyHa.

®aspl JIyHbl yKa3blBalOTCH He TOJbKO B aCTPOHOMH-
YEeCKHX €XeroJHHKaX, HO JaXe B OTPLIBHBIX H NMePeKHi-
HBIX KaJieH1apaX.
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O BpeMenu Xe BOCXOfa M 3axoja JIyHbl, a Takxe
06 asuMyTax TOUEK ee BOCXOJla H 3aX0Ja MOXKHO MOJY-
YHTh CBEJEHHS Ha OCHOBE CJIeNYIOIIHX IaHHBIX:

1. B HoBosnyHHe JIyHa BOCXOJMT U 3aXOJHUT BMECTE
¢ CosnueM, a B NOJHONYHHe NpoTHBOCTOMT CoOsHIY.

2. 3a cytku JlyHa nepemeliaeTcsi COGCTBEHHBIM JBH-
XeHHeM OT 3amaja K BocToKy Ha 13° (3a yac — mouTH
Ha !/2 rpanyca).

3. Jlyna nBuxercsi BOJIM3H SKJIUNTHKH M MOXET OT-
CTOSITb OT Hee MAKCHMAJbHO Ha 5° K CeBepy MM K IOTY.

Yro6rl BO3MOXKHO 6oJjiee HPOCTO YCTAHOBHTb BpeMsl U
MecTo BOCXOZa H 3axona JIyHel M ee MeCTONOJIOXKEHHE
Ha HeGe B HHTEPECYIOILIMH Hac MOMEHT, BOCHOJb3yeMcs
MOJIBHXKHOM KapToii 3Be3pHoro Heba. B acrpoHomuue-
CKOM KaJieHjnape HailineM KoopauHatbl JIlynsl u CosHua
Ha HyXHyw0 HaMm jarty. KoopauHarthl naioorcsi oObIYHO Ha
0 uwacos MupoBoro BpeMenun (B «llIkonbHOM KaneHja-
pe» — Ha MOCKOBCKYyI0 NosiHOYb). OtMetnM Mecto JIyHBHI
Ha SKJHUNTHKE B JaHHbII MOMEHT. 3aTeM IOJOXKHM IIO-
JIBHXKHBIH KPyr Ha KapTy TakK, 4ToObl 3KJHITHKa Mepe-
cekasach ¢ TOPU30OHTOM B TOM MeCTe, Tlle Ha Hell HJIH
6113 Hee NOJXKHA HAaXOAUTBHCS MPH BOCXOJE HJHM 3axoje
Jlyna. IlpoTuB nathl, 1Jif KOTOPOH MBI HILEM CBEEHHS,
HaXOJHM MOMEHT BOCXOAa HJIH 3axona JIyHbL

PaBHbiM 06pa3soM, yuuTbiBasi cMmelleHue JIyHbl OTHO--
CHTEJIbHO 3Be3J H ee cyTouHoe nBHxkeHue (15° 3a 1 wac),
HalileM C M3BECTHOH YBEPEHHOCTBIO MECTOHAXOXIEeHHe
JIyHBl mas /060r0 MHTEPECYIOLIEro HaC MOMEHTa.

6. HaGaonenus Jlynn

B rteneckon unsobpaxenue Jiwob6oro obbekra mnodgy-
yaeTcs nepeBepHYTHIM. Ha Bcex nMpaBH/IBHO PacloJIOKEH-
HBIX KapTax JyHHOH IIOBEPXHOCTH BBepXy — IOT, BHH-
3y — ceBep, cnpaBa — BOCTOK, caeBa — 3anaj (puc. 45).

Haunnyumme ycioBus BeuepHux Habmiofenuit JIyuwl
ObIBalOT B IepBble JecATb JHEH Iocje HOBOJNYHHs. Pes-
KHe NJIMHHblE TeHH NMOJYEPKHBAIOT FOPHble 0Opa3OBaHHs
Ha moBepxXHOCTH Hallero cmyTHHKa. OcobenHo xopolua
JlyHa mocsie HOBOJYHHS SICHBIMH BECEHHHMH BeYepaMH,
KOrJla OHa HAaXOJMTCSI BBICOKO HajJ FOPU3OHTOM: Ha CBeT-
JoM elle ¢oHe HeGa fAPKO OJsiecTUT ee Y3KHi cepm, a
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c6oxy BUJIHA OCTaJbHadA vMacTb NYHHOro JHCKa B neiejib-

HOM CBeTe.
B nepprie Apu nocsie HOBOJNYHHS y 3anajHoro Kpas
JyHHOrO cepna Bhessiercss HeGoabuioe Mope KpusHcos,
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Puc. 45. CxeMaTHueCKas KapTa BaxHeHIINX yuacTKOB JAYHHOH mo-
' BEPXHOCTH.

HMelolllee BHJ TEMHOH BNAJHHBI, OKPYXEHHOH KoJiblle-
BHIM BajsioM. Ha caMoM I0XKHOM KOHIe cepra MOJOAOi
Jlyabl MOXHO pa3nuuuth ropnl Jlefibuuna. Ecau sror
BLICOKH! TODHBIMi Xxpe6GeT OKa3biBaeTcd Ha cCaMOM Kpaio
JYHHOrO MAHCKA, ropnl 3¢¢eKTHO BBIAEJNAIOTCS, KakK 3a-
3yOpuHBl,
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Korna Jlyna 6yner B ¢ase okxoJio 'nepBoﬁ YeTBepTH,
BBICTYIIUT MHOrO HOBBIX JeTajiefl JIYHHOH MOBEPXHOCTH.
U3 nux "Hambosiee HHTEpECHBIE — TPH TECHO APYr C LPY-

—roM COMKHYThle nupka: Teojpun (cesepuniit), Kupuan u
Karapuna (B 10XKHO-3amafHoOM cerMmeHnte JIyHBI).

Korna Jlyna 6ymer B Bo3pacTe OKOJO [eCATH AHEH,
BrICTYNHT ob6sacth Mops Hoxjpell ¢ npujeramoiiuMd K
HeMy AnennuHamu (Ha tore Mopsi) u Aabmamu (Ha ce-
Bepe). Bjposb nuHHM ceBep — IOr BHITATMBAIOTCS TPH Or-
poMHbIx mupka: [Tronemeit (cesepHsiit), Anbdonc u Ap-
3axeib.

K nonHonynuio kaptuHa JIyHbBI CTaHOBHUTCH MeHee
HHTEPECHOH: TeHH, MOAYepKuBalollHe peabed JyHHOH mO-
BEPXHOCTH, TOYTH Hcue3aoT. JIyHa NpocTO CaenHuT rJjasa.
OnHaKo UMEHHO B 3TO BpeMs Ha cusiolleM pucke JIynbl
pesKo BHIe/ISIeTCS CHCTEMOM CBeTJIBIX Jydyeld Kparep
Tuxo (Ha wore), HaXOAAWIMHACA B OKPYXEHHH OTPOMHBIX
nupkoB Marunyc u Knasufi.

Korga Jlyna npunumaer Buj YyObiBalolllero cepna,
y ee BOCTOYHOTO Kpasi 0COGEHHO SICHO BHICTYNAIOT HHDKH
Benukanbl lIukkapn (B roxkHOM cermente), I'pumanbau
1 Puyunonu (oxoJsio JyHHOro 3KBaTOpa).

OG6o3peHue H ONO3HABaHHE TOJBKO YNOMSIHYTBIX 3/€Ch
B HeOO/bILIOM KOJMYECTBE y4acCTKOB JIYHHOH MOBEPXHOCTH
MOXeT NpeacTaBasTh cobol 3ajauy uesnoro psaa Habaio-
neHuil JIyHbl B TesecKor.

7. HaG6amonenus Coanua

Ecny He roBOopuTb 0 HaGJ/IOLEHHAX MeCT BOCXoAa H
saxona Co/iHIla ¥ ero MOJyJeHHOH BLICOTHI Ha NPOTSAKe-
HHH rojia, KOTophle BOOOIle SIBJSIIOTCS OUEHb CYLLEeCTBEH-
HBIMH [J15 BCSIKOrO JI0OMTEJsi acTPOHOMHH H KOTOpble
MOTYT NpPOBOAHMTbcS Ge3 Tejeckonma, TO caMoe TrJaBHoe
B HaOuaiogeHusix CoJaHlla — 3TO cosHeuHble nATHa. Ha-
6aronaTesb, BOOPYXEHHBIH ONMCAHHBIM HAaMH TeJHOCKO-
noM, He OyleT HYX[IaTbCsi B YKa3aHHsSX M COBETax, KO«
TOPble Mbl H3/J1al'aeM B 3TOM pasjele.

Hns cambix o6mux Habmaonenuil cocrosnuss CoaHua
NPH NOMOLIH CaMOJENbHOrO TeJecKola Jydlle BCero
NO/Ib30BaTbCSi 9KPAHOM, Ha KOTOpPOM GygeT MmoJydaThbCsi
u3o0paxenne CosHua.
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Hns nonyuenusi usobpaxenus CojiHIIa HaBeleM Ha
CoJHILle TeJecKom H Ha HEKOTOPOM PacCCTOSIHHH OT OKY-
JsApa noMmecTdM Oesiblii 3KpaH. DTO MOXKET ObITb JIHCT
IJIOTHOH GyMard WM CBETJIOrO KapToHa. BhigBHranuem
H BIBHIaHHeM OKyJspHOH TPYOKH noObeMcsi HOJYyYEeHH
HauboJsee oryeTsauBoro H3oGpaxenus CoJsHIA.

Xopouwo TaKylo paGoTy NPOBOAUTH B 3aTEMHEHHOM
NOMeLIeHHH, TOJBKO BHICYHYB OOBEKTHBHYIO 4acTh TPYObl
u3-3a 3aHaBeca. Bo BcfiKoM ciayuae HeoGXOIHMO 3aTe-
HUTb 3KpaH, 4ToOpl Jiyun CosiHIA NONajajd Ha HEro
TOJILKO uepe3 TesjecKol. DTO MOMKHO cleJiaTh, HAacal{B
KyCOK MJIOTHOH OyMmarum MJM KapToHa Ha KOpHyC TPYOBI.

Puc. 46. Teseckon mnpucnocobaen pas HabawoxeHus
CosHua Ha sKpaHe. -

YUro kacaerca 3KpaHa, TO H €ro Hajfo NJOTHO COeIH-
HHTb C TeJEeCKOIOM Ha pPacCTOSIHHH, KOTOPOE OKaXercs
HauayylwuM gas Takux Habuaogenni. (as omucanHoro
B [IJaBe MepBOil CaMOAEJLHOTO TeJecKolla 3TO Gyner
nuaMerp usdobpaxenus Coanua B 5 cm. HM3o6paxenue
ConHuna 66abIMX pa3MepoB GYILET yKe pa3MBITHIM, HesC=
HbeiM.) Takoli Teneckon ¢ 3kpaHoM u3o0paxkeH Ha puc. 46.

Enle HeCKOMBKO caMbIX OOLIMX COBETOB.

B rensioe Bpemsi roga Conuue syumie HabGaogaTh 10
MONYIHS, KOrja BO3AYX ellle He TaK Harper H NO3TOMY
Gosee crokoeH HW uucT. HarperTelt Bo3ayx Haxomutcs B
OueHb CHAbLHOM [BHXKEHHH, MmouyeMy usobpaxenne CosH-
1a 6yner pa3MbIBaThCA.

HaBopure teneckon na CouHlle Tak: HanmpasJsisi TPY-
6y npu6ausurtenbHo Ha CoJiHLle, Cl€NHTE 32 TEHBIO, KO-
TOpYIO Teseckon orOpacbiBaeT Ha 3KpaH, Paclo/ioXKeH-
HbIl MepHeHNKYJSPHO K OCH Tejeckona (cMmOTpeTy Ha
Coanye.8 Teseckon Heavssl),
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Korga teneckon 6ymer HanpaBsed Ha Coanie, TeHb
Tpy6nl craHer kpyryioii. Torja-To JIerKHMHU HOIBHKKAMH
TeJiecKolla OKOJI0 TaKOro IEHTPAJ/JbHOIO MOJIOKEHHS K
crapaiitech noay4yuTbh u3obpaxenne Connna.

Bo u3bexaHue neperpeBa HHCTPYMEHTa BpEeMs OT
BpeMend cOuBafiTe HaBOAKY TeJieckomna, nenasi HeGoOJb+
110/ nepepbuiB B HAOJJIIONEHHUSIX.

YcranoBuB HaABOJLKY Teseckona Ha (oKyc NpH Hau-
ayuiieM uzobpaxkenun CosHIa Ha 3KpaHe (HOCTaTOYHbLIH
pa3Mep, OTUETJIHBOCTb KpaeB, SIPKOCTb), 3a(UKCHpyHTE
3T0 OTMETKaMH Ha OKyJsipHOH TPyOKe (BBIABHHYTOCTH
ee) W Ha Kopnyce Teseckoma (MecTo NPHUKDENJIeHUs
KOJIblla, HECYLIETO 3KpaH).

8. HaGaopenuss 3armenufi CouHua u JlyHbl

3armenus CoJiHIa He OPOHUCXONHT B KaxKJAOe HOBO-
JyHHe TOTOMY, YTO opOura JIyHB He coBmajgaer ¢ mJo-
cKocTbi0 3emHO#1 op6GuThl. IlosTOMy, npoxons B NepuHOIbI
HosoayHHil Mexnay 3emseit u Connuem, JIyHa ero o6biu-
HO U He 3aropaxuBaeT. OnHAKO B KaXKIOM IOy JOJKHO
6bITh [BAa HOBOJYHHS, OPH KOTOpbIX JIyHa HenpeMeHHO
saropoaut CoJ/lHIIE OT HEKOTOPBIX MECT Ha 3eMHO#l Mo~
BEPXHOCTH, XOTs1 Obl W YaCTHYHO. DTO NPOHCXOAHUT TOT/a,
Korza JIyna okasbiBaeTcsl BOIM3H OJJHOIO U3 Y3JIOB CBOEH
op6uUTHL. i ' :

Hosoaynus, npu KoTopeix JIyHa okasbiBaercsi B6Mn3u
OJIHOTO U3 Y3JI0B CBoefl OpOHTHI, OTAEJEeHbl APYT OT Apyra
BpeMeHeM B mnogaroga. Ho Moxer cayuutbess W Hepenko
6biBaeT Tak, yto Jlyna 3aroponut CoJsiHLE NPU JBYX CO-
CeHHX HOBOJIYHHSX, T. e. 3aTMeHHst CoslHIAa npoH30fayT
OIHO 3a JAPYTMM Jaxe B OJHOM KaKOM-JHH0O KajeHaap-
HOM Mecslle, a 3aTeM uYepe3 IOJNrofa BHOBb HACTYIHT
nepuop o6si3aTenbHbIXx 3aTMeHuit COJIHIIA — OJHOIO HJIH
TaKXe JBYX.

H3-3a TOro, uto u3MeHsIOTCH paccrosinus JIyHol u
3emun or Cosnua, aauda TeHH JIYHBI H3MeHsSeTCsl B mpes
nenax or 380000 xkm mo 367 200 xkm. Orciona caenyer,
YTO JIyHHAs TeHb MOXET KacaTbCs IOBEPXHOCTH 3eMJin
JlaJleKo He BO BCEX TeX ClyyasX, KOrja OHa HampaBJeHa
KaK pa3 B CTOPOHY 3eMJIH.

Tenb Jlynrnl Moxer o6pbIBaThbCH Haj 3eMHOH NOBEpX-
HOCTbIO Ha BbicoTe Jo 33 000 xm. B momoOHBIX cayuasix
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gabJiofgaTeny Ha 3eMJe, [ KOTOPHIX LEHTPBl BHAHMBIX
auckoB Jlynnl u CosHIa cOBNMajalT HJH JOCTaTOYHO
6aK3KH APYr K APYTy, BHIAAT KOJbleoOpasHOer 3aTMEHHE
Coasnna.

Hepenko och KoHyca iyHHOM TEHH HIET MHMO 3eMJIH,
3eMHOH e NMOBEPXHOCTH KacaeTcsl TOJbKO 4acCTb pacxo-
JAsiulerocsi Konyca nosyTenH. Torjga Habaronaercs TO/NbKO
yacTHoe 3aTMeHHe CoJHIa.

Bcesikoe satmenue CoJiHila, MOJHOE HJIH KOJbLeoOpas-
Hoe /19 KaKHuX-11u60 MecT 3eMJiH, BO BCIKOM ciyyae Gbl«
‘BaeT YaCTHHIM. IO Hauaja M IOCJe KOHLA MOJHOH H
Kosblieo6pasnoii ¢assl. OHO Habmomaercss Kak 4yacCTHOe
U 3a MpefejaMH [OJOCH NMOJHOH HAH KOJbLeoOpa3HOH
«pasel, B HEKOTOPHIX rpaHuuax obJjacTh 4YacTHBIX ¢as.
YacTuble 3aTMeHHsi CosiHma MOryT ObITb BHAHMBI U3
.cpaBHHTe/IbHO GoJblioro uucna Mect Ha 3emue. [lepe-
Mellasich 0 3€MHOM NMOBEPXHOCTH, NOJYyTeHb JIyHBI, ecsH
OHA TPH aHHOM 3aTMEHHH He BBIXOJMT 3a Npejenbl 3eM-
JI¥, MOXET OXBaTHTh OoJiee YeTBePTH 3eMHOH IMOBEpX-«
HOCTH.

Onno monnoe 3atMenne CoJsinna OblBaeT NPHUMEPHO
pa3 B MOJTOpPa roja; NMOYTH C TaKOH e YacCTOTOH Io-
BTOPSAIOTCS KOJibLleoOpa3Hble 3aTMEHHUS.

Uro Kacaercs JYHHBIX 3aTMeHHH, To npu 12—13 non-
HOJIYHHSX B KaXJOM roJdy OHH NPOHCXOAAT GoJiee penko,
YeM COJIHeUHble: B HEKOTOPBIE TOJbl OHH COBEPUIEHHO He
BHIBAIOT, B JPYFHe Xe TFOAbI HX MOXeT GBbITb OLHO-ABa
# OYEeHb PEJKO TDH.

Tenp 3eman umeer npomxeﬂne B CPeIHEM OKOJIO
1370 000 k4% nanHa ee MeHsSIeTCs B 3aBHCHMOCTH OT pac-
crosinust 3eman or Coanua. Paguyc 3eMHo# TeHn (3710
KpYT, NMOJYYalolHUHACH B CEYEHHH MPSIMOr0 KPYyroBOro Ko-
Hyca Ha PacCTOSIHHH JIYHBI NIOCKOCTBIO, ME€PNEHIHKYIsIP-
HOH K OCH 3TOro KoHyca) mpHO/IHKEHHO MOXHO NPHHSThH
paBHbiM 4600 xm. Oun npeBwimaer paguyc JIyusl B 2,6
pasa. 3nauut, JIyHa MoXKeT NOrpyXkarTbCsi B 3eMHYIO
TeHb B HMHBIX CJyYasix BeCcbMa OCHOBaTedbHO — GoJiee
yeM Ha M0JITOpa Yaca, a OT Hayasla norpyxeHuds Jlyuu
B 3€MHYIO Te€Hb [0 IOJHOTO BBIXOAA €€ H3 TEeHH MOXKET
IIPOYTH H Yyaca YeThipe.

Haxe npu cameix Goabmiux ¢asax 4aCTHOro 3aTMe-
uusg Ha CoslHIle HM B KOEM C/1yyae Hesb3si CMOTPeThb, He
NpHHAB Mep K ocaalbJeHHI0 ero cBera, ONajfaiollero B
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raas. [TosToMy Heo6XOMMMO H3rOTOBHTb YHOOHbIEe 3alLIUT-
Hele mpucnocobnenus nnas rnas. Komuenne crekosn mopa
yKe mpenaTh NoJHOMY 3abBenuio. Bciogy y Hac MoxXHO
HaiTH QoToMaTepuasbl H JIOLEH, YMEIOIHX C HUMH 00-
pauiaThes: ycTO 3acBeyeHHble M 34TeM NPOsiBJEHHble W
oT(hHKCHPOBaHHble OOBIYHBIM cnocoGoM (OTONIACTHHKH
uaH QOTOMVIEHKH HANEXHO 3aIUUTAT r71asa OT CJensilero
cosgeuHoro cBera. Hajo TosnbKo NPOBEPHTb AOCTATOY-
HYIO FYCTOTYy HX 3aCBEUEHHOCTH: CMOTDA 4epe3 NJIACTHH-
Ky WM IJIEHKYy Ha 3JeKTPOJaMIOYKy, Mbl He JOJIKHbI
BHJETh HHYEro, KPOMe ee HaKaJeHHbIX BosockoB. [Tompo-
OyiiTe 3aTeM NOIIsIeTh uYepe3 Takue INpHcNocob/eHHs
#a sipko cusitoiiee CouHLe: ero AHCK 6YIeT BeJNHKOJIENHO
BUIEH, uTo ¥ Tpebyercss mias HabaogeHuilt y1060i dasbl
4acTHOI'O 3aTMEHHS.

MoOXHO H3rOTOBHTb M3 HETOJICTOTO KapTOHa ONpaBy
¢ IByMs Bbipe3aMU Ha PacCTOSIHHM I1a3 U B 3TH BbIPe3hl
HOMecTHTb (MPHKIEHTb) HeGOJBbIIHE KYCOUKH 3alIMTHOrO
MmaTtepuana. 1o OYLYT CBOEro poxa OYKH 1,151 HabJone-
uus CousHIa. T

Ouenp XOpoUIO MOXKHO HaAb/MIONATh BO BPEMs 3aTMe-
Hus u3o6paxenus CosHIa Ha 3KpaHe TesecKomna.

MoxHO 3apaHee NOATOTOBHTh HECKOJbKO JIHCTOB Oy-
Mary C BBIUEPUEHHBIMH OKPYKHOCTSIMH, 10 pa3Mepam,
cooTBeTcTBy™OUM H300paxenuto CoaHlla Ha 3KpaHe.
B npouecce HabsioneHHA Xona 3aTMeHHS Ha JIHCTKAx
MOXHO JeJiaTh HYXXHble OTMETKH H 3aTEM 3TH JHCTKH
MEHSTh.

Moxer npencTaBUTb HHTEPeC ONpefle/ieHHE SIPKOCTH
IHS TPH Pas3auyHbIX (a3ax 3aTMEHHS OUYEeHb NPOCTHIM
dotorpaduueckum cnocobom — NMyTeM 3acBeYHBaHHS He-
0oJIBLINX YacTell OXHOro JHcTa (POTOGYMAarn WiH NJeHKH,
NOC/NEN0BATENbHO OTKPLIBAEMBIX B XOJA€ 3aTMEHHS  Ha
OIMH M TOT XXe NPOMEXYTOK BpeMeHH (Hampumep, Ha
OIHYy ceKyHAy). Bymara unu nneHka 3ateM HOMKHBI GBHITH
nposasJeHbl U OTdUKcHpoBaHEl. CrelneHb 3aCBEYEHHOCTH
yacTeidl B pa3Hble, TOYHO ONpPefe/eHHEIE MOMEHTH (C mpo-
MeXyTKOM, Hanpumep, B 5—10 ‘MHHYT KaXnwli), ¢ ogu-
HAaKOBOH BBHIJEPKKOH, HalJSIHO IIOKaXeT, KakK [ocTe-
NeHHO Ha NPOTSXKEHHH BPeMeHH 3aTMEHHsI NPOHCXOIHJIO
NajieHHe, a 3aTeM YCHJIEHHE OCBELIEHHOCTH.

Ecnmu B pnausoM nynkre ¢asa 3atMenus 6ymer Go-
Jee 0,9, MOXXHO MONMBITaTbCs OGHAPYXKHUTh CBET COJHEYHOl
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KOPDOHBI B MOMEHT HaubGoJbluelt ¢aspl. 18 3T0r0 Hamo
coopyautb TpPy6y H3 KapTOHA MHJIH IJIOTHOH Oymarm
OKOJIO MeTpa [JuHOK u B 5—7 c¢m guamerpoM. OnuH ee
KOHEIl HamoJIOBHHY TeperopaxuBaercd. B MHHYTH HaH-
Goabuiell ¢asbl 3ta Tpyba Hampasaserca Ha ConHue
TakKuM 06pasoM, uyToGBl OCTaloOLIMiic He3aKphITHIM Jly-
HOM y3KHMii cepnoBufiHbI Kpaewek CosHua Obl 3aropo-
)eH meperopoakofi Tpy6el. B sToM ciyuae MoOxHO 00-
HapyXuTh CcBeueHHe Haubojiee SPKUX yYacTedl KOPOHHI,
Haxoasmuxcst B61u3u nucka JIyHsl.

O6o3penne okpectHoctell CosHIla TaKHM IyTeM e-
Jaercsi OJHHM H TeM Xe IJ1a30M, KOTOpbli [0 HauaJja
pa6arogenus Ha 10—15 MUHYT Hajmo 3aKpbITh MOBS3KOM.
B 3ToM ciyuae raasz Oyner cnocobeH 3aMeTHTh caaboe
CBEUeHHe KOPOHBl MJIH KaKOH-HHOYIb U3 BBICOKHUX NPOTY-
GepaHLeB, eCIH OH B 3TO BPeMsl NOSABHTCH, a TaKXe H
Haubosiee sipKHe 3Be31bl W IJIaHETbl, HaXOASIIHECH MO
cocenctBy ¢ Counnuem. Hekotoprle u3 nHabuaromaembix
KapTvH (pasHble (asbl 3aTMEHHs, BUA COJIHEYHOH Ko-
pOHbI, OKpecTHOCTH 3aTMuBllerocst CoJiHIla) Jydllle BCEro
3apucoBaTh. 3apHCOBKH TPeOyIOT TOJNBKO BHHMAaHHs H
akkypatHocTd. [lasi pasHbBIX MOMeHTOB H ()a3 3aTMeHHs
‘Haj0 3apaHee BbHIYEPTHTb Ha OyMare psi KPYXKOB OJH-
HakoBoro pasmepa. Omm Oynyr usobpaxarth Codnle.
LI{upKy/nb, HOXKH KOTODOrO Da3fBHHYTHl Ha PacCTOSIHHE
panuyca BbluepuenHoro «Cosnnna» (nuaMerp aucka Jly=
Hbl IPH 3aTMEHHH OOBIYHO OYeHb HEMHOIO OTJIHYAETCS OT
JAMaMeTpa COJIHEYHOTO MAHCKa), NO/KeH ObiThb mox py-
K4MH [Jisl BHiUEPUHBAHHUSI BBIEMKH, 0Opa30oBaHHON Ha 1H-
cke CoJnna saropaxkupalollleil ero JIyHolt B pasHble Mo-
MEHTBl BDEMEHH. _

BaxHeiillasi. 4acTb 3aPHCOBOK — COJIHEYHAs] KOPOHa.
3gech HabJalofaTe 1M, He OYeHb HCKYUIEHHBIM B XKHBO-
MUCH M YePUEHHH, He UYBCTBYIOIUM cebsi ClOCOGHBIMH B
CUHTaHHble CEKYHIBl OXBATHTb IJ1a30M HabsogaeMoe H
3aTeM nepenaTtbh B PHCYHKe, Jle1aeMOM Ha MecTe Hab.o-
[leHHS, Jyullle OTPAaHUYATHCH BHUMATENbHBIM 0603peHHeM
Habalonatollefics KapTuubl. [l ee mepenaun B pucyHke,
)KeJaTeJbHO B I[BeTe, HYXKHO 3apaHee MOATOTOBUTb He-
CKOJIbKO YePHBIX NHCKOB Ha uyepTexHol Oymare. 1o 6y-
ner Jlyna, nemukom 3aropoausuias Cosnue. Bokpyr ee
IHCKa U JIeNaeTcsl PHCYHOK COJIHEYHOH KopoHbl. Kaxnomy
HaOao[aTe/io Hajfo, KPOMe TOro, HONLITAThCS ONHCATh
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CJOBAMH XOJ 3aTMEHHs H — eCJH OHO HabJ/0Jasoch —
BEJHYECTBEHHYI0 KapTHHY MOJHOro 3aTMeHus. Bo Bcs-
KOM cJyuae, Hallo XOPOLIO 3aMOMHUTH HaGJII0IaBLIHECS
KapTHHBHI. , _

IIpn Habaionennsix Heo6XOJUMO HUMETh XOPOIIO BhIBe-
peHHble yachl. JIioOble pucyHku OynyT HMeTb LEHHOCTb
TOJIBKO B TOM cJyuae, ecji OyleT yKa3aH MOMEHT, K KO-
TOPOMY OHH OTHOCHJIHCb.

UTto Kacaercss MeTEOPOJIOrHUECKUX HaOMIOEHHH, HYX-
HO MOMHHUTb, YTO Ha KoseOaHUs TeMIepaTypbl, HA COCTOSA-
HHe OO/JIaUHOCTH M T. . B JaHHOM MecTe ropasno 6o/ib-
llee BJHMSIHHE MOTYT OKAa3blBaTh YHCTO reoduanueckue
npuunnbl. [ToBenenne ke XKHBOTHBIX CKOJNIbKO-HHOYAb 3a-
METHO He ompejiessieTcss 3aTMEHHEM, [laXe W IOJHBIM.

9. HaGaoneHus naaHer

[To monoXKeHHIO B COJNHEYHOH CHCTEME OTHOCHTEJNBHO
- 3eMJH H, KaK CJIeICTBHE 3TOrO0, M0 YCJIOBHSAM BHIHMOCTH
nJIaHeThl 1eNST HA J[Be IPYNOBL: 8HYyTpeHHue (MepKypu#
u Benepa) u snewnue (Bce ocTanbHbE).

3a BpeMs nosnoro o6opora Bokpyr CosHa BHYTPEH-
HHe IJIaHeThl JBaX/[bl OBbIBAIOT B COEOUHEHUU C HHM:
OIUH pa3 B OMXKailleM MOJOXEHUH K 3eMJye — nepen
ConuueM (HuscHee coeduHerue) u OAMH pa3 B HauGosee
OT/laJIEHHOM NOoJIoXKeHHH — 3a CosHLeM (Bepxree coedu-
Henue). Tlpu o6eux 3THX KOHUrypauusix NAaHeTH Mo-
ryT GbITb HECKO/IbKO Bbillle MJIH HHXKe HaNpaBJ/eHHs, IO
KoTopomy Mbl BuguM CoJHile.

B coegunenun ¢ CosiHIEM, HO TOJNBKO BepXHEM, Gbi-
BAIOT ¥ BHELIHHE MJAaHETHI. ’

Baus coenunennit ¢ CosHueM mnjaHeThl 6GoJsee WM
MeHee [0JIT0O HENOCTYNHB HAOMIONEHUSIM, [aXKe eCcJH
ConHue Oymer NIOL TOPH3OHTOM: MelulaeT sIpKHH ¢ou
HeOa — ocBeuaeMblit CosniieM Bo3ayx. [Ipomosmxurenn-
HOCTb BPEMEHH, B TeYeHHEe KOTOpOro IJiaHeTa He BHAHA
0s43 cOefHHEHHs, 3aBHCHT OT €€ YIVIOBOTO PAacCTOSTHHSA
ot Coanna u or ckaonenusi CosnHua u maasersl: Ho gma-
XKe TNpU 3HAUYHTENbHOM YrioBoM ypajenun ot Cosnna
nnanera He 6ymer HaOJIONATLCS, €CAH OHA HMeEeT OJIH3<
KOe K COJIHEUHOMY CKJIOHeHHe. B Takux ciyuasx oua
3axonuT panblle CoJiHIA WM BMECTe C HHM, HJIH BOC+
XOAUT OLHOBPEMEHHO ¢ HHUM H Ja)e I03XKe COJHEYHOro
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BOCXO/la, WJH, HAKOHEIl, PaclojiaraerTcsl oYeHb HHU3KO Hal
FOPH30HTOM.

YraoBoe paccrosiuwe mianersl oT CoOJIHIIA Ha3biBAOT
ee 3n0Heayuedl. Dnonrauuu ObIBAlOT BOCTOYHBIE (BJIEBO
or Connua) u sanaznbie (BnpaBo or CoaHna). Bawus
HauGoablero yraosoro ypaneHus or CosnHma O0GbIYHO
(HO He Bcerna) HacCTYMalT HAWAYYIIHE YCJAOBHS HabJio-
JIeHHUs] BHYTPEHHUX MJIAHET.

Ilpu Tex umam uHBIX KOHOQHUrypauuax (T. e. 3aHUMas
‘ONpeie/ieHHOe MOJIoXKeHHe OTHOCHTeNbHO 3eman u CouH-
1la) BHYTPEHHHe IJIaHEThl MOIYT HMeTb pasHble (asbl,
4TO MOXeT ObITb 3aMeyeHO TOJIbKO B TesecKombl. ITocie-
JIOBaTEeJIbHOCTh CMeHbl a3 NMpH IOCTENEeHHOM H3MEHEHHH
IOJIOXKEHHs] BHYTPEHHEH MJaHETHl Ha ee opOuTe MNOKa-
8aHa B Talsule 4.

Ha 3Be3nHoM Hebe miaHeTH mepeMel1alnTcs ¢ 3anaja
Ha BOCTOK, HO Ka)K[asl M3 HHX HEKOTOpOoe BpeMs Iepe-
MeIlaeTcss H C BOCTOKA Ha 3amnaj (MONsiTHBIM HJH o6pat-
HhIM JBHXeHHeM). Korma nsanera nepexoguT oOT Ips-
MOro [BHXE€HHs K oOpaTHOMYy HJM Hao6opoT, OHAa Ha
HEKOTOpoe BpeMsi KakK Obl ocTaHaB/HMBaercsl. ATO Tak Ha-
3hIBaeMble CTOAHUSA TIJIAHET.

BHellHHe NJaHeThl MOTYT OKa3biBaThCs B CTODOHE,
npotusBonoyoxHoit COJHIY, B NPOTUBOCTOAHUL - C HHUM.
B sto BpeMs oHu MoryT HaGmaiogatbest Belo Houb. OKoso
MOMYHOUH I1aHeTa, Haxo[sllascs B HPOTHBOCTOSIHHH,
O6biBaeT B I0XKHOU cTopoHe HeGa Ha HaumOboJblleil 3a JaH--
HBIf roj BhicoTe. Bo BpeMsi MPOTHBOCTOSIHHMSI PacCTOsIHHE
oT 3eMJsiy 10 MJIaHeThl CTAHOBHTCS HaHMeHbWIHM. Bpewms
NPOTHBOCTOSIHHS — HAWIyullee [Js1 HaOJNIONEHHs] BHELI-
HHX IIaHeT.

YcnoBus BUAMMOCTH BHELIHHX TJIaHET H3MEHAIOTCS
caenytomuM ob6pasoM. baus nporusocrosinus ¢ Conniem
njaHeTa AOCTYNMHAa HaOJIIONEHHIO BCIO HJM IIOYTH BCIO
HOYb; OHAa BOCXOAHMT ¢ 3axoqoM CosHIa, OKOJIO MOJNYHOUH
nepecekaer HeOeCHbIi MepHIHaH B IOXHOH CTOPOHe H
3aXOJMT B KOHIle HOYH. 3a HEKOTOpOe BpeMs A0 Mpo-
THBOCTOSIHMSI M Uepe3 HEKOTOpoe BpeMs [ocJe Hero
nJaHera [BHMXKeTCs MONATHO, ONHMChIBas mneryo. [locae
NPOTHBOCTOSIHHSI NPOAOJ/KUTENbHOCTh BHIMMOCTH [Ja-
HeTHl COKpallaeTcs: MJaHeTa 3aXOAHT CHayajaa paHblie
KOHIIa HOYH, 3aTeM 10 MNOJYHOYH H, HaKOHell, paHO Be-
4epoM.
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Iepememasich Mo SKJAMNTHKE BCAEACTBHE IBHMKEHUS
3emau, ConHue B HEKOTOPbIi MOMEHT Kak Gbl JOTOHSIET
BHEIUHIOI0 IJjaHery. IlnaHera okasbpiBaeTcsi B COeJHHe-
Huu ¢ CosiHueM (HaxomuTCs 3a HHM, Ha OJHOM H3 ca-
MbIX GOJIbIIMX CBOHX PAcCTOSIHHH OT 3eMJH).

INocne coepunenusi BHellHHe NJaHeThl HabJlofaloTCs
cnepBa B Kosle Houl, noj ytpo (Connue, ABHraschb no
9KJIHNTHKE, OoTcTyNnaeT K Boctoky). IIpeamectsys ConHuy
B CYTOYHOM J[BHKEHHH OTHOCHUTEJBHO TOpPH30HTa, 0Ja-
HeTa NOsiBJsieTCS B Jydax YTPeHHe#d 3apu, a B MmocJe-
Aylolllhe IHH BOCXOJHT BCe paHblle W paHblie. Bpems ee
BHAMMOCTH YBEJHYUBAETCs 10 OUYEPEeNHOro MPOTHBOCTOS-
HHSl, KOTIa OHa CHOBa MOXeT HaOJIORAaThbCs BCIO HOYb.

Camble uHTepecHble 00beKTH B MHpE NJIAHET H3 J10-
CTyNHBIX cJaboMy caMOJEeNbHOMY TeJeCKOMy — 3TO, KO-
HeuHo, Onutep u CatypH. Oco6eHHO HHTEPECHO CJEIHTh
3a M3MEHEHHSIMH IIOJIOXKEHHH uyeTblpex Haubosee SPKHX
cnytHuKoB lOnutepa. JleHb 3a JHEM OHH MEHSIOT CBOU
MecTa, pacnoJsarasich no-pasHoMy. Bpemenamun npoucxo-
JAT 0co00 HMHTepecHble SBJEHHS B CHCTEMe CHOYTHHKOB
IOnurepa — 3aTMenus cnyTHHKOB M MOKPLITHA X HOnu-
TEPOM, a TaKXKe IPOXOXKJEHHSI TEHH TOTO HJIH HHOTO
CNyTHHKA MO AMCKY mJjaHeTol. Bce HyXHble fHaHHBlE st
nnasupoBaHusl HaOmloJeHull sBJeHUH B CHCTeMe COYT-
HukoB lOnmutepa npuBonsiTcsi B «ACTDOHOMHYECKOM Ka-
neupape» BATO.

CaMonenbHOMY TesleCKONy JAOCTYNHBl H HEKOTOpble
netanu Ha aucke IOnurtepa (o6nmaunble moJiochl, cmJioc-
HYTOCTb RMCKa), a Takxe kosablua CarypHa (oHH, ofHa-
KO, BUIHbI Ge3 pas3jensiOllHX HX NPOMEXYTKoB). Moryr
Habnlopatecss ¥ gBa Hanbosiee 3HAUNTENbHBIX CHYTHHKA
CarypHa — Turan u flner. O6 3THX CHYTHHKax TaKke
NPHBOASATCS CBeAEHHs B «ACTPOHOMHUYECKOM KaJieHAape»
BATO.

- Ona nabmionenuss Kakux-aubo Jetadell Ha JHCKe
Mapca, o KOTOPHIX Tak MHOrO PaccKasblBalOT MOMYJisips
Hble KHHTH M CTaThH MO aCTPOHOMHH, CaMOJe/bHbIE TeJie-
CKOINbI ONIHCAHHOTO HAMH BHAA HENPHTOIHBI.

[Monb3ysicb LaHHBIMH, NPHBOAHMBIMH BO BCEX acTpo-
HOMHYECKHX KaJleHfapsX, MOXHO HalJI0iaThb CeAbMYIO
NJaHeTy Hallefi conHeuHol cucTeMbl — ¥YpaH. dta naa-
HeTa BHJHA W HEBOOPY>XEeHHBLIM IJ1a30M, BIpOYeM, Kak
oueHb cyabas 3Be3noukKa.
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B caMopmenbHBII TeNECKON W3 OYKOBBIX CTEKOJ UTO-
aubo Ha JHcKe YpaHa yBHAeThb Henb3s. Jlaxe caM JHCK
5TOH OYeHb NaJieKOH NJIaHETH BPSA JIM YHAACTCS XOPOLIO
Pas3/HYHTD.

10. OcoGenHoctu HabuoaeHuii Benepnt

Ecan He cuurath Connuna u Jlynel, Ha HeGe oObIYHO

HeT GoJiee sIPKMX CBeTWJl, ueM IiaHnera Benepa BGJM3H
ee Haubosbulero Ojecka. B rtakue smoxu oHa ObiBaer
pa3 B 15 spue Cupuyca, u Toraa ee MOXHO YBUAETb Ha
Hebe maxe JHEM, H He TOJBLKO B TeJIECKON, HO H HEBO-
OPYIKEHHBIM [J1a30M.
- Hau6onee untepecHa u yaoOHa AAS CaMbIX OOLIHX
HabJ0eHul B Tejeckom cepnoBujHada ¢asa DBeneps.
B stoit ase Benepa Haxoautcs Ha HauMeHbLIeM pac-
crosigMd oT 3emau (BOMM3M HHUKHEr0 COEJHHEHHS C
ConnueM). YrioBoil AHaMeTp ee JHCKa B 3TO BpeMs B
OATh ¢ JIHOIHHM pa3 OoJjblue, yeM Toraa, Koria Benepa
UMeeT BHJ NOUTH NOJIHOrO AMcKa (G/H3 BEPXHEro coeju-
HeHus).

Otchbliiasi HHTEpecyIolnXCcsl Gosiee CNOXKHBIMH Ha6JII0-
JEHUSIMH K CIeLHaJbHOH JIUTepaType, CKaXeM 3Jech
. O HEeKOTOpHIX npueMax HaOmonenus DBeHepnl Ha JHeB-
HOM HeOe.

Haxe Jlyna, Bo MHoro pa3 Oosee sipkasi, yeM Be:
Hepa, MHEM Moxer ObITb BHAHA NpU Noxxopsuled dase
ToIbKO KaK 6siefHoe oGnauko. EcrecrBenno, uto Benepa
C JMCKOM, Hepa3JHYMMBIM HEeBOOPYXKEHHBIM Ii1asoM, Oy-
JeT MMeTb BHJ COBCeM C/1a6oro CBET/IOrO MNSITHBIIIKA.
U, koneuno, yBuaeTh BeHepy MOXKHO JIMLIL HA COBepLIEH-
Ho uyucToM Hebe. Ecam He6o xorsl OBl ciierka 3aTyMaHEHO
MIJIOH WJIM IeJEeHOH THNa HepPHCTHIX 00JaKOB WU Nblie-
BOTO TyMaHa, eClii OHO, KaK roBopsT, MMeeT OesecoBa-
THIH OTTeHOK, BeHepy -pas3iuuuth OyneT HEBO3MOXKHO.
Bugumocts Benepbl mpu npouynx paBHBIX ycnoBHsx Oy-
JeT 3HAYKTEJBHO YXYALIATbCH B TO BpeMs, KOrpa mJjas
HETA HaXOAHMTCs HEBBICOKO HaJl FOPH3OHTOM.

Cresyer Temeph yuecTb M CONHEUHbll GJIECK: HCKATh
NJIaHeTy MOXHO TOJBKO M3 TaKOr0 Mecra, KOTopoe Ha-
XONHTCS B TEHM, MHaue spKuH Oseck Connua BBHI30BET
CJIMLIKOM OLLyTHMOe ocnabJjieHne 3peHus (CyxKeHHe 3pay-
koB). Kpome Ttoro, BGau3n CosHIla Beerza 3aMeuaercs
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B BO3Zyxe opeoJ, B KoTopoM Benepa 6yner tonyTs. Han«
JydlliHe YCJOBHS BHJAHMOCTH BeHepnl aHEM, OYEBHIHO, -
6yayr B6.1M3u ee HauGOJIBLUIHX JOHrauMA H BOJIH3H Bpes
MeHH ee Hauboubliero OJsecka.

Hakonen, BecbMa BaXHO 3HaTh MeCTO, rjie CAELYET B
JlaHHOe BpeMsi HcKaTh Benepy: ue umeer Gosbuioro
CMBbICZIa HPOCTO OcMaTpuBaTbh He6O, HaJeACh CJay4yalHO
YBHAETh NJAHETY, XOT BO3MOXKHOCTb ee OOHapyXKeHHsS
# TakuM obGpa3oM He uckiioyena. Ho MecrtonaxoxjeHue
nsiaHeTthl Ha HeGe Moxker GbIThb 6e3 0cOOBIX OC/IOXKHEHHH
yCTAHOBJIEHO MO ee KOOpJAMHATaM, KOTOpble NPUBOASTCA
B aCTPOHOMHYECKHX KalleHIapax.

KoneuHo, eciu 6bl y Bac HMeJCSl YIJIOMEPHBIH HH-
CTPYMEHT, 0 KOTOPOM MBI pacCKa3aJsy B pasjeie 5 riaBbl
AsiToi, 3anaya Oblja Gbl JIErKO paspellnmMa.

Ho kak Ha orpomHoM HeGocBoze, He HMelOLIEM HHKa-
Kux oOo3HaueHufi, HaliTH caabo pasIUYAMOE CBETJ/IOE
NATHHIIKO [0 ero KoopauHatam 6e3 npu6opoB? 3mech
Hajo BcrioMHHTb 0 CoaHIle, KOOPAMHATHI KOTOPOrO TakK-
XKe jaiorca B KaneHpapax. IToHaTHo, 4To mosoxeHue
Benephl Ha He6ocBOJZle CTaHET JOBOJILHO XOPOLIQ H3BECT-
HbIM, €C/IH Mbl MPaBHJIbHO YYTEM Da3HHIY NPSMBIX BOCe
XOXIEHHH U ckaoHeHu# ee u Connna.

Mbl He GynmeM paccka3biBaTh 8eCb O HeGECHOM 3K-
BaTope W 3KBAaTOPHAJbHBIX KOOpAMHATax (cBegeHus o6
3TOM cofepXKarcs B yyeOHHKe aCTPOHOMHH 1S CpejHeil
IIKOJIHI) . .

Uro xe KacaeTcsi YIJOBHX pacCTOSIHHA, HAaAO Ha-
YYHTbCS OHEHHBATb HX, NOJAb3YACh NaJbIAMH DYKH HJH
npocrefiliuMu NpruGOpaMu.

Onpenenus no pasHoctH Koopaunat Conuuma u Be-
Hephl o6sacTb Heba, I'le Ho/MXKHaA OLITH BHIHA MJaHeTa,
cjeayer NPHCTYNHTb K BHHMaTesqbHOMY 0630py 3Tofi 06-
aactd. Jlenath 3T0 HajAo0 HETOPONIHBO, HO6O NMPOMYCTHTH
nJaHeTy MOXHO OYeHb Jerko. Jlyuimre mepen cambiMu
MOMCKAMH, CTOf, KaK MHl Y€ COBETOBaJH, B TEHH
Kakoro-iu6o CTPOEHHS WJIH JepeBa, NaTbh YCIHOKOHThbCS
riasaM Ha Kakofi-iu6o temMHoH ob6mactu (cTeHa aoma
B TeHH, He ocBelleHHbli CoOJHLEM Y4YacTOK mOuBHI
HT IL).

Pasnocts koopaunar Coanua u Benepwl yBepenuee
Bcero Moxer ObITb NpejcTaB/eHa IJs BPEMEHH OKOJIO
mecTHoOro coJsHeydoro nosaypis (Conuue BOG/M3H HeGec-
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HOro MepHaHaHa): torga jerue 6yner paccuMTaTth M Bbl-
COTY MJIaHETHI.

Jlerko ortbickuBaTh Benepy Ha nHeBHOM HeGe B MoO-
MeHTHI, O/IH3KHE K 3M0XaM ee coelHHeHHH ¢ JIyHo#i: aTH
smoxu oTMeualorcsi B «CIpaBOYHBIX CBEJEHHAX» Ha Ka-
kbt Mecsit, B «lIIKosbHOM acCTPOHOMHYECKOM KaJieH-
gape». Bcerna MoxHO cO06pasuTh MO YKa3aHHOMY TaM
MOCKOBCKOMY BpeM€HH, KakoBo Oyner noJjioxenue JIynwt
u Benepsl BO BpeMs INpeanoJaraeMblx HalJIOAeHHH B
JAHHOM NYHKTE, NOMHS, YTO COOCTBEHHBIM [BHXXEHHEM
JlyHa nepeMeiaercss K BOCTOKY NPHOJH3HTEJ]bHO Ha Be-
JHYHHY CBOETro JHaMeTpa 3a OJIMH 4ac.




T'JIABA CEJIEMAY
®OTOrPA®HPOBAHUE HEBECHBIX CBETHJI

1. Odmue yKa3aHus

Ilpucrynas kK ¢ororpadupoBanuio HeGeCHBIX CBETHI,
Hajo J000# HCMOJb3yeMbll anmapat HJaH NPuGOp TOUHO
HaBecTH Ha (pokyc. HaBonka mo MaroBomy crekay (Io
Jlyne) unu no wkaje Ha ompaBe o6bekTHBa (Ha 6Gecko-
HEYHOCTb) 3/leCh HEJOCTAaTOYHAa H TOAMTCS TOJNBKO Kak
npezxBaputesbHass. OKoHUAaTeNbHO 3Ke HAaBOAKa OCYylle-
CTBJISETCSI NPOOHBIMH CHUMKaMH.

Henaercss 3To Tak. Annmapar 3apskaercs BbICOKOUYB-
CTBHUTEJIbHOH NJIEHKOH WJIM MJACTHHKOH (He Huxke 65 en.
I'OCT).

ITpubop HaBOAAT HA KaKyl0-H60 3BE31y — IMPHMEPHO
BTOPOH 3Be3[|HOH BEJHUHHBI — H OCTABJISIIOT HEINOJBHXK-
HLIM. M3 Toro mosoxenus, Kotropoe OBLIO yCTAaHOBJIEHO
10 MaTOBOMY CTEKJYy WJH MO IIKaje, 06beKTUB HEMHOrO
BHIIBUraIOT BIepell, oTMedas Ha TpyOe unu omnpase 00b-
eKTHBa IIepBOHAYa/bHOE INOJOXKeHHe. 3aTeM OTKPHLIBAIOT
BXOJHOe OTBEPCTHe TesecKona MM OWHOKJISA (CHAMAIOT
KpHnKy) cekynn Ha 30—60, a npu cdororpaduposanuu
doroannaparom — Ha 1,5—2 MunHyTH. Beaepctsue cy-
TOYHOro BpallleHusi Heba 3Be3fa OCTaBHT Ha NJAaCTHHKE
cies, B BHAe uyepTouku. Temepb, He aBurasi npubopa,
YyTh-4yTh BIBHTalOT OOBEKTHB, He 3a6bIB CHE/NaTh COOT-
BETCTBYIOILYIO 3TOMY €ro HOBOMY IOJIOXXEHHIO OTMETKY,
M BHOBb OTKPHIBAIOT 33aTBOP HAa TO Xe BpeMs. 3areM
CHOBA HEMHOTO BJIBHralOT OOBLEKTHB M JIeJdI0T BbILEpHK-
Ky. Tak nMoBTOPSIOT pa3 LIECTb. -

Uro6pl MMeThb BO3MOXHOCTb OTJIHYHTH HAa HeraTHBe
MOC/IE/IHIOI0 YepPTOYKY OT MepBOH, cleslaeM ee AJHHHee
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MM KOpPOYe OCTaJIbHbIX, TO €CTb HU3MEHHM BPEMsl IKCIO+
suuuu. [locse nposiBneHus NJaCTHHKM Mbl YBHAMM HA
Hefl KapTHHY, NOLOOHYI0 MOKAa3aHHOH Ha puc. 47.
Camas yskas u3 Bcex uepTouek (a) Gymer coorser-
CTBOBaTh -HaHboJiee TOUHOMY HaBeleHHIO Ha GOKyc, a
caMas AJHHHAs (6) MOKaXeT MOCJERHIO JKCIO3HLHIO.

- =7 - =

Puc. 47. Konrpoabnbie ciefb 3Be3f Ha
doTonaacruuke.

Ha#ina no coorsercTBYyIOlIEli OTMETKE HYXKHOE IIOJIO+
XKeHnne o6beKTHBA, YCTaHaBAMBaeM ero aJs ¢ororpadu-
POBaHHSA B 9TOM MOJIOXKEHHUH.

"~ 2. ®dororpadpuposanne Coanua u JIyHH

[Tpu ¢ororpadpupoBanun Connna Haao MNPHUMEHSTH
MaJIoUyBCTBUTE bHbIE (HOTOMATEPHAIBI.
- YactHele ¢a3bl CONHEYHOrO 3aTMEHHSI MOXKHO CHH-
MaTh oGblunbiM amnapatom. Jlis storo Oyaem ycraHa-
BJMBATh €ro HENOABHXHO HAa MOJACTaBKe, ONHCAHHOA B
pasgene 1 ryiaBbl yeTBEPTOH. . .

Ecan 3atMenne 6yner NpoOMCXOAMTb B MEPBOH ‘MOJO~
BUHe JHA, annapat GyaeM HaBOAHMTH Tak, uToOb Coanue
6bl10 B JIEBOM HHXKHEM yIJIy HcKateas (K HCKartesio
Heo6xoauMO NPHJIOKHTL TeMHoe creknao!) Ecam satme-
HHE MPOMCXOAUT mocie nosyans, ConHle AOMKHO ObITh
B JesoM BepxHeM yriy. Hakownen, npu ¢ororpaduposa-
HHU B cepeauHe Aus CoJHlle AOMXKHO ObITb Y JIeBOro
Kpasi ucKaTessi B6/IM3H cepeUHbl 3TOro Kpas.

Annapat ocTaBUM B HEMOABHIKHOM MOJIOXKEHHH. Ma.
KCcUManbHO nuadparmupyem ob6bektHB  (aHadparma
0KkoJ10 22) u fgenaem Bbiaep:kKy B 1/100 cex uaH MeHblue.
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MoxHo 3apaHee, 3a HECKONbKO JHEH A0 3aTMeHHs,
caenatbh npobuble cuuMky Cosuna aJas Toro, 4tobbl TOY-
HO NOKOOPAaTh BBIAEPKKY.

[Tocne mepsoro cHMMKa anmapat He NepejBHralOT H
He MEHSIOT Kajap. BcsencTBHe CYTOYHOro JBHKEHHS
ConHue nepeauHercs. Munyr uepe3 10 cxenaem
BTOPOH CHHMOK, 3aTeM TpeTHi H
Tak 10 Tex mnop, noka CosHue
6yzner BHAHO B HcKaTese. [lenaem
5TO, OTMeuasl KaXAblii pa3 MOMEHT
¢oTtorpadupoBaHHst MO yacaM.

ITocne toro kak Coanue yiger
3a mnpefesnl HCKaTels, CMEHHM
KaJp U CHOBA HaBeJeM amnnapar Ha
Connre.

Ha kaxnom kazpe MH mnoay-

: YUM  HECKOJbKO n300paxeuui

Pic. 48. Canmox Jlyns, Conxua B pasubix ¢pazax 3aTMeHHS.

noayuewHmit ¢ no- 14KHE CHHMKH OYeHb WHTEDECHbI

MOLIBI0 GHHOKAS. TeM, YTO NO3BOJSIOT HATVISIAHO MPO-
CleIuTh BCIO KapTHHY 3aTMeHHS.

Konetmo, H MDH MOMOILH Te/IeCKONa MOXHO MOJYYHTD
noao6HbIe CHUMKH.

Puc. 49. Pasubie ¢a3wt 3aTmenus JIyHH. CHUMKH CA€JaHB!
NpH NOMOIH GHHOKJS.

BHHOK/IL ¢ MOMOLILIO YCTaHOBKH, H300paXKeHHOH Ha
puc. 25, MO3BOJIAT NpPH HM3BECTHOM HaBbiKe MOJYy4aTh
CHHMKH cosHeunbix msated. OfHaKo Hano ocoGeHHO 3a-
60THTHCAA O TOM, 4TOObI MOCTOPOHHHH CBET He MOMaxaf
B KaMmepy. JKcmo3uuus noabupaercs nytem npob, HO
He J0/3KHa npeBhiliath 1 cex.
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®ororpadupoBanne JIysn He oTimyaercs ot ¢oro-
rpadpupoBanns CosHla, TONbKO AHapparMupoBaTh 06b-
eKTHB He Hal0, a MaTepHajbl CJAELYeT HCIOJb30BaTh
yyscrsutenshsle (130 en. TOCT). '

Okcnosuuusas npu ¢ororpadupoBaHnH OGLIYHEIM all-
napaToM Jo/KHa 6biTh okoso 1/10 cex, a npu dororpa-
¢upoBaHun ¢ OuHOKNeM — okosno 5 cek. Ha puc. 48
npuseeHa ¢ororpadus Jlynol BOIH3H NONHONYHHSA, a
Ha puc. 49 — dororpadun pasanusbx (a3 JyHHOro 3a-
TMEHHsI, IOJTyYEHHbIE IPH NIOMOLIH GHHOKJIS.

3. d)ororpaqmposanne METEO0pOB H HCKYCCTBEHHbBIX
CNYTHHKOB 3eMJH

Ins ¢dororpadupoBanus APKHX MeTeOpoB H JOCTa-
TOYHO SIPKHX HCKYCCTBEHHBIX CITyTHHKOB 3emuan (He caa«
Gee mepBoH BEJHYHHBI) MOXKHO NOJb30BaThes JI060# Ka-
MEpOH €O CBETOCHJBbHBIM 0GbeKTHBOM. IIpH 3TOM HYXKHBI
soicokouyBcTBUTeNbHbIe IIeHKH (130 en. T'OCT u Bbiue).
Annapar yCTaHaBJMBAlOT Ha MNOJACTaBKe, ONHCAHHOH B
pasnene | rnaBbl yeTBepTOH.

dororpadupoBaTh Mereopnl Jyulle BO BpeMms jeil-
CTBHSI AaKTHBHbIX METEOPHBbIX NOTOKOB, Hampumep I[lep-
CeHJl, KOT[la fIpKHE MeTeOophl MOMBJSIOTCS IOBOJBLHO 4a-
cro.” Kamepa HaBoAHTCA Ha M306paHHb yyacToK He6a u
OCTaBJIfeTCA HeMmoABHXHOH. Bbimepkka Moxer AaMTbC
okosio 1—2 yacos. v

3pe3nn Ha doTocHHMKaX GynyT OCTaB/fATH Clefbl B
BHJIe Ayr, a MeTeophl 6ynyT uMerb BHJ Gosee HIH MeHee
IJMHHBIX YepTOUYeK, mepeceXalollMX 3TH AYTH.

Jlaxe BO BpeMsi aKTHBHBIX IMOTOKOB CHHMOK OJIHOrO
MeTeopa yAaercs MOMYYHTb NMPHMEPHO HA OLHOM M3 Je-
csatka (orocHuMKoB. UroOb mpupath TakuM (HoTOCHUM-
KaM CYLIeCTBEHHYI0 HAYYHYIO WeHHOCTb, HAJO CHenaTh
JlonoNHHTENbHBIE yCTPOficTBA M co6JiofaTh ClelHallb-
Hble TpaBH/ia, KOTOphle OnmHcaHbl B «MHCTPYKUMH aas
Ha6/10IeHNsT METEOPOB» (CM. CIIHCOK peKOMEeHAYyeMoH Jiu-
TEpaTyphl). v

Has  ¢ororpadupoBanus SIPKOrO HCKYCCTBEHHOTO
cnyranka 3emian (MC3) cHauana HeBOOpYXeHHHIM rJia-
30M HaxXOLAT ero, Hcmonb3ys sdemepuay (ueneykasa-
Hus1). mpoJera. ArmapaT ObICTPO HaBOJAAT Ha TOT yya-
CTOK He6Ga, B KOTOpPHIH NOJIKeH IepeMecTATbCs CHYTHHK,
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H, OCTaBJIsIg amnnapaT HeNMOJBHXHBIM, OTKPLIBAIOT 3aTBOP.
OTKpbIBaTh 3aTBOP MOXHO, He JOXHAAsiCb MOMEHTa, KO-
rAa COYTHHK NOsIBUTCH B HcKaTese. [Tocse Toro kak cmyr-
HUK NepeceyerT BCe MoJie 3pEHHs HCKaTens, BBILEPKKY
3akanuuBalor, Ha cHuMKe 3Be3B BHIANYT KOPOTKHMH
HepToykaMH, a Ha uX (oHe OyaeT BHIHA TPaeKTOPHS
npoJietTa CNyTHHKA.

4, ®ororpadupoBanue 3Be3nHOro Heba

IIIupoko pacmpocTpaHeHO MHeHHe, uTO 6e3 crenuasb-
HOM YCTAaHOBKHM, MEeXaHHYECKH TOYHO MOBOpayuBaloLleH
¢oroannapat Bcjell 3a CyTOUYHBIM BpalleHueM Heba, He-
BO3MOXHO NOJYYHTb HAa HeraTHBe TOYeuHble u306pake-
HusA caabbix 3Be3n.- OCHOBBIBaeTCS OHO Ha TOM, YTO IPH-
XONHUTCSA [eNaTh IJHTeJNbHble BBIIEPXKKH, MOYEMY H30-
OpaxkeHHsi 3Be3J pacTATHBAlOTCA B uyeproukn. Ho B
JIeHCTBHTENbHOCTH Jeso oOcToHuT coBceM He Tak. CoBpe-
MeHHble OTEeuYeCTBEHHble aNmapaThl CO CBETOCH/IbHBIMH
O0BbEKTHBAMH M BBICOKOUYBCTBHTE/bHBIE IJEHKH [103-
BOJISIIOT MNOJYyYaTh CHHMKH BCeX 3Be3Jl, BHAUMBIX He-
BOOPYXKEHHBIM - I'71a30M, -6e3 BCSAKHX - JIOMOJHHUTEJbHBIX -
YCTaHOBOK.

s nonyqemm TaKHX CHHMKOB ¢>0ToannapaT ycra-
HaB/JMBAeTCs Ha IOJCTAaBKe W HABOAMUTCS Ha HYXHBIH
yuacrok He6a. Ilpu ¢okycHOM paccrosiHuu OOGBeKTHBA
5 cm Bhigepxka genaercs 20—25 cex mpH MOMHOCTBIO
packpeitToii nuadparme. Ha cHuMKax, HosyueHHBIX ¢ MO-
MOILbI0 KaMepel ¢ OGBEKTHBOM, HMelIHM (oKycHoe
pacctosiHue 5 ¢# H OTHOCHTEe/NbHOe orBepctue 1/3,5, Ha
nnenke B 250 exn. TOCT BuixomaT 3Be3aw a0 5,5—6-i
3Be3fHON BeauunHbl. M3o06paxeHHs 3Be3l MNOJYYalOTCs
NPH 3TOM B BHJE TOYEK.

ITpu Gonee A/MMTENbHBIX BHIJEPKKax BHIXOAAT GoJee
caalble 3BE3bl, HO TOrAa M300paxeHHs 3Be3N AeHCTBH-
TeJbHO HeCKoJbKO pacrtaruBatores (puc. 50). Takue
CHHMKH 3Be3JHOro He6a BBIMIAAAT HEMHOTO HEMPHUBBIYHO,
OZIHaKO OHM MOTYT ObITh MPEKPACHO HCHOJBb30BaHb A5
Ha6/I0fleHHsT epeMeHHBIX 3Be3l. ITosToMy Takue cHUMKH
IPEACTaBJSIOT ONpEeNeJeHHYI0O HAYUYHYIO LEeHHOCTb.

Henatb Bbigepxku Gosnee 1,5—2 MuHYT GecnosesHo,
TaK KaK B 3TOM cJyuae H300paKeHUs 3Be€3] 3HAYHTENb-
HO cMellaloTcs, AeACTBHE Xe€ CBeTa He CyMMHpYercs,
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Bosee Toro, amurenbHble BBIIEPKKH JaxKe BPeiHB, TaK
KaK CAHLIKOM JJHHHbIE YEPTOUKH 3BE3] MOTYT MepeKpbi-
BaThb Apyr npyra. Onpepenende u3MeHeHH# Gsecka me-
pPEMEHHBIX 3Be3][ M0 TaKMM CHHMKaM CTAHOBHTCSI NPOCTO
HEBO3MOXKHBIM,

Puc. 50. <dororpadpus 3BesgHoro Heba
(cosseanue Jlebens), moayueHHas anmapa-
TOM «30pKHi» (IKCHO3ULHUA 2 MHH.).

[Tpu dororpadupoanun 3sess CeBepHOro MOJSIPHOro
pana Ha miaeHke 250 ex. 'OCT mnosyuaiorcsi 3Be3jbl
9,5—10-i1 potorpaduueckoit 3se3auoit Beauunnsl. Ho ato
Julb npu ¢ororpadupoBanun yyactkoB Heba, GJIM3KHX
K MOJIIOCY MHpa, rae cMelleHus 3Be3n Majbl. Ha o6blu-
HBIX Ke pabouux ¢otocHuMKax (puc. 50) nosyyarorcs
u3o6pakenus 3Be3[, JUlb HeMHOro Gosiee cnabblx, uem
3Be3Jbl, AOCTYNHbBle HAOJIONEHHIO B HPHU3MEHHLIA GH-
HOKJIb TpPH XOPOLIHX aTMOC(HEePHBIX YCJAOBHAX (T. €. JO
9-#1 3BE3HON BEJHUYMHDI).

Ecan npousBoauth ororpadupoBanve Ha mjeHKe o
HOTO COpTa, [0J1b30BAaThCA OAUHAKOBBIMU MNPOSBUTENSIMHU
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H JenaTh BBIIEPXKKH OJMHAKOBOH MPOLOIKHTENBHOCTH
(10 He OoJsee 2 MHHYT), TO II0JydyaeTrcs AOCTATOUYHO
OJHODPOJHbIH MaTepuas, BIIOJNIHEe NPUTOAHBIH AA5 cepbes-
HOTO H3yueHHs NepPeMeHHbIX 3Be3/.

Iasi dororpadupoBanus eie OGosee caabblx 3Be3f,
a Takke TyMmaHHocreii u o6nakoB Maeunoro Ilyru

Puc. 51. Maeunsi#t [Tytb B co3esauu Jlebexs.
CHuMOK moayueH anmapatoM «30pkuif» ¢ 10-
MOIIbIO CaMOfenbHOro acrtporpada.

(puc. 51) nmpuxoaurcsi pejartb ropasno OoJee AJHTeNb-
Hble BBIIEPXKKH, a CJIeJJ0BaTelbHO, HEOOXOJUMO MO/b30-
BaTbCsl acTporpadom, ONMCAHHBIM B pasjene 4 TrJaBbl
yerBepToil (puc. 26—28). HamoMunaem, uro nepej Ha-
6/110ICHHSIMH BEPXHIOIO JIOCKY OCHOBaHHUSI U HHUIKHIOWO JO-
CKy TNOJBHXXHOH YaCTH HaJ0 HATHPaTb MLLJIOM.
Actporpad ycraHaBiuBaeTcsi, KaK yxkKe TOBODPHJIOCS,
Ha Jwob6oM ycroruuBoM ocHoBaHHH. IIpomosnbHas ocb
npubopa HanpaBJAAETCs BAOJb NMOJYAECHHON auHuH. C mno-

104



MOILIBIO TPEX HOXeK-60JITOB HHIKHIOW J0CKY OCHOBaHHS
YCTaHaBJAHBAIOT ropusoHTtajbHo. IlepBblii pas 3To KoH-
TpoJupyeTca MJOTHUYbUM YDOBHEM, a 3aTeM MJsi KOH-
TPOJIS TMOJNB3YIOTCS OTBECOM, KaK 3TOM ONHMCaHO B pas-
Jese 2 raaBb OsATONH O mpubGopax JJisl ONpelesieHHs! Bbl-
cornl Cosnna.

[TosBopotom Bokpyr ocu 10 (cM. puc. 27) nopBuxkKHas
yacTh NpuGopa OTBOAMTCS [0 MOJIOXKEHHS, KOrja HHXK-
Huil mpaBbifi yrom nocku 8 NOABHKHOU YaCTH KOCHETCS
Kpasi Jocku I ocHoBanusd. DeueBka mpu 3TOM He HaMa-
THIBA€TCS Ha OCb [J/1s1 MHKPOMETPUYECKOro [BHKEHHS..

Ha BepxHIOIO [10CKY MNOABHXKHOH 4YacTH NOMeLIAIoT:
MOJACTaBKM C (poToamnmapaTaMd W HaBOAAT HX Ha HYX-
Hbie yuactku Heba. I'ma HaBomsit Ha swobylo (He OueHb
cnabyio) 3Be3qy 3KBaTOpHaJbHOH 006/7acTH W «3aTMe-
BalOT» ee NATHBILUKOM, KOTOPOe BHAHO B IOJe 3PeHHs
riujga. OTKpbIBAIOT 3aTBOPHI aNnapaToB H BO BPeMsi Bceil
BBIZIEPKKH HENPEPLIBHO CJEJAT, NONb3YsSCh THAOM, YTOOLI
n30panHHasi 3Be3/a BCe BpPeMs HAXOAMJach B FPaHHIAX
3aTMEHHS] UYEPHBIM NATHBIKOM. IIpH 3TOM OCTOPOXKHO
BpallaloT OCb MHKPOMETPHYECKOTO -JBHXKEHHs, HaBopa-
yyBasi Ha Hee Oe€ueBKY M M[OBOpPauWBas TeM CaMbIM
MOJBIKHYIO uacTb npubopa Bcje] CYTOUYHOMY Bpalile-
HHIO Heba. )

Ha6aonatenb no/kKeH cuneTb B yA00HOH mose, uTo-
66l BO BpeMsi BCell IKCIO3HLHH OH HE yCTaBal H BHHMa-
HHe ero He ocjabeBano. I1pomosKHTENBHOCTD 3KCIO3H-
LUK MOXeT JOXOAuThb 1o 20—30 MuHYT.

5. XpaHeHHe u H3y4YeHHe CHHMKOB HebGa

B macrosiluiee BpeMsi anmapaTbl, HcHOJb3ylollHe ¢o-
TOIJIACTHHKH, MaJjo ynorpeburejbHbl. [losToMy HeraTu-
BaMu HeOecHbX (otorpaduit y mawo6uTeneli acTpoHO-
Muu OYAYT, KaK npaBujio, ¢poromieHKd. [1aeHku Tpebyior
Gepexxnoro obpaienus. HeakkypaTHoe obpallieHHe ¢ HH-
MH uau HeGpeXHOoe XpaHeHHe CBeJyT Ha HeT BCe YCHJIHS,
norpayeHnble Ha Gororpadupobanue HeGecHBIX -CBETHII.
Xpanuth Haj0 KaXKJAbBIA KaJp OTAE/NbHO, BKJIAAbIBasi ero
B CJOXKeHHYI0 GyMaXKKy H BCTaBJfis B KapMaHYHK, Ha-
KJeeHHBIAi B TeTpajb, KaKk MOKa3aHO Ha pHuc. 52.

H3yyaTh HeraTuBbl C/elyeT, pacCMaTpPuUBas#g MX Ha
NPOCBET B CHELHANbHOM CTaHKe (pHC. 53), caenaHHOM
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u3 nioTHoro kaproHa. doTomneska BcTaBameTca B
nasel a. Ha noacraBky 6 moMelllaercss JMCTOK Gesioii Gy-
Mary, oTpaxalollHi CBeT.

Puc. 53. Cranok aas usyuenus ¢ororpapuii Ha
IIEHKE.

C HeraTHBOB MOXHO JenaThb oTneuyaTkH. Ho Hamo
NOMHHUTb, YTO H3YyYeHHe HeGeCHbIX (POTOCHUMKOB Bcerjza
nposoguTcsl no HeratuBaM. Ha orneuatkax Bcerma Bum-
HO ropasjio MeHblle JieTajlel, YeM Ha HeraTHBax, U MOTyT
HMETbCS pa3Hble NOrPeIIHOCTH.




T'JIABA BOCbMA4
CNMMPABOYHBIE MATEPHAJIbI

1. dneMeHTH chepuyeckoil acTpPOHOMHH

Boavumumu kpyeamu va nebecHoii cepe Ha3BIBAIOTCH
TaKHe, IJIOCKOCTH KOTOPBHIX NMPOXOAAT uyepe3 LeHTP cde-
pbl. Bce Takue kpyru mepecekalTcs ApYyr ¢ APYroMm B
TOYKaxX, JHAMETPaJbHO HPOTHBONOJOXKHBEIX JJISI KaxJOro
Kpyra.

Hebecnoul  mepuduan — pyra Gosbmioro Kpyra (c
LEHTPOM B IJ1a3y HabaiogaTtensi), MPOXOAsLasl uepes 3e-
HHUT ¥ TOJIOC MHpa; Nepecekaercsi ¢ FOPU3OHTOM B TOY-
Kax lora u ceBepa.

B cBoeM BHIMMOM CYTOYHOM JABHIKEHHH OTHOCHTE/b-
Ho ropusonta ConHle nepecekaer HeGecHBIi MepHIHAaH
B MOMEHT, Ha3blBAEMBIHl UCTUHHbIM COAHEYHBIM NOA-
Onem. B 3tor MomenT ConHlle, MpOHAst MOMOBHHY CBO-
€ro BHAMMOTrO NMYTH HaJ FOPU30HTOM JAHHOTO MeCTa, H0-
cruraer HauboJbluefi BBICOTHl HajJ TFOPH30HTOM 3a MaH-
ubifi fleHb. OHO B 3TO BpeMs HaXONUTCH B BEPXHEH KyJb-
MHHALHH.

Kyavmunayus ceeTus ectb UX NOJOXKeHHe Ha Hebec-
HOM MepHIHaHe: BepXHss — Npu Haubosblieii BbICOTE 3a
NaHHble CYTKH, HUXHAS — NpH HanMenblied. Ceruia,
HaxoAsIMecs OT HOJIOCA MHPa Ha PacCTOSIHUH, NpEBHI-
IIajoleM BBICOTY HeGeCHOro sKBaTopa B JAHHOM MecTe, B
BepxHell KyJbMHHALUK NepeceKaloT HeOGeCHBIH MepHAHaH
I0)KHee 3eHUTA. ,

IToatoc mupa — touka Ha Hebe, OCTAIOLIASCS CTPOTO
HEMOJABIXKHON NPH CYTOUYHOM BpalleHHH 3eMJH; K 3ToiH
TOUKe HalpaB/leHa TaK HasblBaeMash OCb MUPQ — NPSi=
Masi JIMHMA, HIyllas oOT TrJja3a HaGJaiofaTenss mnapas-
JIeIbHO OCH CYTOYHOTrO BpallleHHsi 3eMHoro wapa. B6iusu
9TOH TOYKHM, HA PACCTOSIHHH B OJMH TpPajyc HaXoQHuTCH
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3Be3fla a Masoit MenBenuibl, Ha3biBaeMas 3a CBOMO GJIH-
30cTh K nomiocy mupa [loasiproit 3Bespoit.

Hebechoui skearop — Gonbluofi Kpyr (¢ LEHTPOM B
rna3y Habmwopateins), IJIOCKOCTh KOTOPOro NMepneHHKy-
JADHa K OCH MHpa; TlepeceKaercsi ¢ FOPH30HTOM B TOY-
Kax BOCTOKa H 3amaja; nepecekaercss ¢ HeGecHbiM Me-
PHIHAHOM B I0XXHOH CTOpPOHE Ha BhIcOTe, paBHOH 90° — ¢
(¢ — reorpadmueckas mupora mecra). HeGecublii aksa-
TOp JAenuT HebecHylo cdepy Ha JBe DaBHble YacTH:
IOKHYIO H CeBepHyIl.

CK.a0HeHue cBeTHJIa — OJIHA U3 3KBATOPHAJbHBIX He-
GecHBIX KOODAHMHAT, MoJo6HAas reorpaduyeckoil WHPOTE;
NOKa3LIBAET, HA KaKOM YIVIOBOM PACCTOSIHHH — B rpamyc-
HOM Mepe — HaXOJAHUTCS JaHHOE CBETHJIO HJIH Touka Heba
OT HeGecHOro 3KBaTopa. 3HAK <«ILIIOC» YKa3blBaeT, UTO
JlaHHOEe CBETHJIO HAXOJNHUTCS B CEBEPHOM INOJNYLIAPHU He-
06a, 3HaK «MHHYC» — B I0XKHOM IOJYyLIapuu; 060o3Ha-
yaercsd rpeyeckoil 6ykBoll § (nenbTa).

- Kpye cxkaonerus — Gonbiuoi Kpyr (¢ LEHTPOM B Iiia-
3y nHabJaiojarens), MPOXOAALIMH Yepe3 MOMIOCH MHDa;
KPyr# CKJIOHEHHs MNoJ06Hb reorpaduuecKuM MepHaHA-
HaM, KaX[blfi U3 KOTOPHIX NPOXOIUT uepe3d reorpaduue-
CKHe NOJIOCH!.

IIpamoe socxosicOenue — BTOpast BeMUHHA B CHCTEME
5KBaTOPHa/bHbIX HeOGEecHBIX KOOPAMHAT, TOKa3biBalolas
MONOXEHHe JAHHOTO Kpyra CKJIOHEHHS OTHOCHTENbHO
Kpyra CKJOHEeHHsl, NPHUHSTOro 3a HauaJbHbifl. [Ipsimoe
BOCXOXKJleHHe NMoA00HO reorpadHYecKo mo/arore, moKa-
3biBalollell, Ha KaKOM PacCTOSTHHH, BHIDAXKEHHOM B Tpa-
JIyCHOl Mepe WJM BO BpeMeHH (110 COOTHOWIeHHIO 15° =
= 1 uacy), HaHHBIH NYHKT HaXONHUTCS OT MEpPHAHAHA,
NpUHSATOrO 32 HayadbHbH. [IpsMoe BocxoxigeHue oObIY-
HO BbIpa)Kaercsi B 4acaX, MHHYTax M CeKyHIax H OTCYH-
THIBa€TC OT TOYKH BECEHHEro PAaBHOJIEHCTBHS NPOTUB
YyacoBOi CTPeJKH (Ha MOABHAKHOH KapTe yach 0603Ha-
yeHnl JaTuHCKOM OykBoil h). Ilo mpsmomy Bocxoxme-
HHIO JIaHHOTO CBETHJIa MOXHO CKa3aTh, Yepe3 CKOJBKO
yacoB, MHHYT M CeKYHI 3Be3JHOTO BpeMeHH (CM. pas-
Jles 2 9TOi rjaBBl) JaHHOE CBETHJO Nepeceuyer HeGecHBIH
MepHIMaH [OCTe BepXHell KYJbMHHALMH TOYKH BecCeH-
Hero paBHojeHcTBusl. O603Hayaercs rpeueckoil 6yKBoii a.

Touxka seceHHe20 pasHOOeHCTBUS — OJHA W3 HBYX
TOYEK, B KOTOPHIX HeOecHHA 3KBATOpP mnepecekaercs

108



C SKJIHNTHKOH. Yepesa Hee NPOXOAUT HAYaJbHBI KDYT
ckaoHeHusi. Jlpyras Touka nepecedeHHs — AUAMETPab-
HO MPOTHBONOJIOXKHAS — TOYKA OCEeHHE20 PABHOOeHCTBUS.

Jkauntuka — Goabwoft Kpyr (C LEHTPOM B raasy
pabJaiogaTensi), - TMOKasbBalOWUHA, KAaKOH NYThb OTHOCH-
TEJbHO 3BE3[l NPOXOAHT LEHTP BHAUMOro jaucka Cosnua
3a roa. HeGecHblli 5KBaTOp HAKJIOHEH K SKIHITHKE MOA
yraoM 23'/,° u nepecekaeTcs ¢ Heil B TOYKAX BECEHHErO
¥ oceHHero paBHojgeHcTBuii. Uepe3 3tu TOoukM CouHue
NPOXOAHT B Hayaje TPETbUX JeKaj MapTa U CeHTaAbps
(COOTBETCTBEHHO).

2.0 cyere BpeMeHH

OcHoBHaa Mepa BpEMeHH — CYTKH. 38e30Hbie CyT-
KU —3TO IepHOJA BpalleHHs 3eMJH BOKPYT OQCH, TOY-
Hee — IPOMEXYTOK BPEeMeHH MeXAy ABYMdA IOc/jenoBa-
TeJbHBIMH BEPXHUMH KYJIbMHHAUUSMH TOYKH BECEHHEro
paBHOJeHCTBHS. MoMeHT BepxHeH KyJbMHHAlHH TOYKH
BECEHHEro PpAaBHOJEHCTBUSI INPUHHMAETCS 3a Hayanlo
'3BE€3JHBIX CYTOK. '

38e30H0e 8pems B KaXKiblil aHHBIH MOMEHT onpeje-
JsieTCsl YoM, Ha KOTOPHIi TOYKa BECEHHEro PaBHOMEH-
CTBHs OTCTOMT OT HebecHoro MepuianaHa. OpuH'yac
3Be3JHOr0 BPEMEHH cooTBercTByeT 15°

3Be3qHOEe BpeMsl UHCAEHHO DPaBHO NPAMOMY BOCXO-
KJIEHUIO CBETHJ, HAXOASIIHUXCA B BEDPXHEH KyJIbMHHALHH.

3Be3nHoe BpeMsi OT/IHYAeTCss OT BDEMEHH, TeueHHe
koroporo HaGmiomaercss mo Coanuny: 3a cyrku Conanie
nepeMellaeTcs MO 3IKJIUNTHKe NPUOAH3HTENbHO Ha 1°, M
MO3TOMY 3Be3JiHble CYTKH KOpOYe COJIHEYHBIX MOYTH Ha
4 muH.

MomeHT BepxHel KyJbMUHAUHMH LEHTPa COJHEYHOTrO
JHCKa €CThb HMCTHHHBI NosjgeHb. IIpoMexyToK BpeMeHH
MeXJy IBYMS COCEJHHMH COJIHEUHbIMH NOJYIHSMH ecTb
UCTUHHbLE COAHEYHble CYTKU.

3emas pBuxercs Bokpyr ConHna c H3MeHsOLlelcs
CKOpOCTBbIO, a, KpoMe Toro, nytb CoJiHIA mpoJieraer mo
IKJHNTHKE, 06pa3yiolell ¢ HeOeCHBIM 3KBaTOPOM YroJ B
231/,°. TIo3TOMY HCTHHHBle COJIHEUHBIE CYTKH HMEIOT He-
OZIMHAKOBYIO NPOAOJIXKHTEIbHOCTh HA NPOTSNKEHHH TOJA.

T1pomONKHUTENBHOCTD CPEOHUX COAHEUHbIX CYTOK BHI-
BeleHa KaK cpejHee 3HaueHHe HCTHHHBIX COJIHEMHBIX
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CYTOK 3a BCe [HH rolia: 3TO NPOMEXYTOK BpeMeHH MeXIy
ABYMsi TIOC/IelOBAaTEJNbHbBIMH BEDPXHHMH KY/JIbMHHALUSAMH
TaK gHa3nBaeMoro cpennero Connua («cpennee Coumn-
lle» — TOYKa, JBHXKYILAsCA C IOCTOSSHHOH CKOPOCTbIO IO
He6eCHOMY 3KBaTopy).

Kak 3Be3inble, TaK U CPeLHUE COJHEYHBIE CYTKH He-
JAT Ha 24 yaca. ,

3Be3aHble CyTKH = 23 uyac. 56 MHUH. 4 ceK. cpeqHero
BpeMenu = 0,9973 cpelHHX COJHEUHBIX CYTOK.

Cpennue cyTku = 24 yac. 3 MHH. 56 cek. 3Be3JHOro
BpeMeHH = 1,0027 3Be3HBIX CYTOK.

PasHocTb MeXAy CPEAHHM H HCTHHHBEIM BpPeMeHeM Ha-
3bIBAETCSl YPABHEHUEM BPeMeHU.

Dta BenWuMHa HeoOXOAHMa MNpPH ONpEJEeNEeHHAX Bpe-
MeHH Ha mnpaktuke. Hanpumep, mo conHeuHbIM yacaM
onpeneneH HekoTopulii MomeHT. [Ipu6aBuB anreGpanue-
CKM (C yu4eToM 3HAKOB <«IIIOC» HJAH «MHHYC») K 3TOMY
MOMEHTY ypaBHeHHe BpPeMeHH Ha JaHHBIA [eHb, MBI MO-
JYYHUM MeCTHOe CpejiHee BpeMs.

Bpemsa kaxjoro reorpa¢uyeckoro MepuiHaHa Ha3bl-
BaeTCs MeCTHuiM 8pemeHem (MECTHbIM MOXKeT ObiTh H
3BE3IHOE U CpelHee BpeMs).

Jas yno6erBa cueTa BpeMeHH 3eMHOH Luap pasjenex
no MepujauanaMm Ha 24 uacosvix nosca. Bpems kaxjoro
nosica OT/HYaeTCss OT BPEMEHH COCeJHero mnosica POBHO
Ha oauH 4ac. Takum ob6pasoM, B cHcTeMe MOSICHOro Cye-
Ta BPEMEHH MOKa3aHHA MUHYTHBIX M CEKYHIHBIX CTPEJIOK
Ha BepHBIX yacax B JOOOM MecTe 3eMHOr0 LIapa JoJxK-
Hbl ObITb OJMHAKOBbI, IIOKa3aHHs XK€ YacCOBBIX CTPeJOK
OTMHYaAIOTCA Ha Pa3HOCTh HOMEPOB MOsicoB. B kaxjom
nosice BpeMs BCIOJY OJHHAKOBOe. DTO €CTh MeCTHOe
cpeaHee BpeMs LEHTPAJbHOrO MepHAHaHA JAHHOTO MOS-
ca (Mepuauanw c¢ poaroroit 0° 15° 30° u T. 1.).

3a cpenuuit MepHIHaH HayaJbHOrO MOsCAa C HOMEPOM
0 npuHAT MepHAMaH, NPOXOAALMA yepe3 I'PHHBHUCKYIO
o6cepatopuio (AHrans), nouyeMy BpeMs 3TOro Iosica H
Ha3bIBAIOT 2puHBu4ckum. I'DUHBHUCKOE BpEMsi YCJIOBHO
Ha3blBalOT MUPOBLIM.

B npenenax JQaHHOrO 4acoBOro Mosica pasHulla Me-
Ky MECTHbIM H TOSICHHIM BPEeMEHEM MOXET JOXOIHTb
0 noJiyyaca B TY H IPYTyi0 CTOPOHY, H laxe HeCKOJb-
Ko Gonee, MOTOMY 4TO TpaHHLbl MOACOB He BCEr4a
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NPOBOAAT TOYHO NO MEPHAHAHAM, a NO reorpabduyeckuM,
aJMHHHCTPAaTHBHHM M TOCYAapCTBEHHLIM py6exkaM.

B CCCP c¢ 1930 r. BBefmeHO Tak Ha3biBaeMoe Oe-
kpeTHoe spems (uyacel NnepeBeleHbl Ha Yac Bhepen).

3. Hekoropbie NOCTOSIHHBbIE BEJHYHHBI

Onun paguan = 57°3 = 3438’ = 206 265”.

ITnomane HebecHolt chepnl = 41 253 xB. rpanpyca.

B oxpyxHoctu 360° = 21 600" = 1 296 000”.

B npocrom (He BHCOKOCHOM) ropy 365 cCyToK =
= 8760 yac. = 525600 mun. = 31536 000 cek.

I cyTkn = 24 yac. = 1440 mun. = 86 400 cexk.

0,1 cyrok=2 uac. 24 wmuH.; 0,01 cyrok= 14 Mmu=.
24 cek; 0,001 cyrok = 1 muH. 26,4 cek.

0,1 yaca =6 muu.; 0,01 waca = 36 cex.; 0,001 ua-
ca = 3,6 cek. S

1 yvac=0,042 cyrok (3600 cek.); 1 munyra=0,0007 cy-
oKk (60 cek.); 1 cekynma = 0,000012 cyTok.

1°=4 wmun. Bpemenu, 0°1=24 cek., 1’=4 cex,,
1”7=0,07 cek.

1 yac.=15% 1 mun.=15’, 0,1 mun.=1",5, 1 cex.=15".

Acrponomuueckas edunuya (a. e.) —cpeigHee pac-
crogaue ot 3emau 10 Couanuna — 149,5 mad. km = 109
nuamerpoB Couanua = 11720 nuamerpoB 3emau. Jlyu
cBeTa MNPOXOAUT 3TO paccrosinve 3a 498 cek. = 8 MuH.
18 cek. '

Cropocre ~ csera = 3+10° km/cex, OoJiee TOUHO,
299 793,0 xm/cex = 18108 wm/mun=1,08-10%km/uac=
= 26109 km/cyrxu. o

Cserosoii 200 (paccTosiHHe, IPOXOJUMOe Jy4oM CBe-
Ta 3a rof) = 9,463-10" xu = 63290 a. e.

ITapcex (paccrosiHHe, C KOTOPOTO pajHyC 3€MHOH Op-
6uTH BHAeH mofx yriaom B 1”) = 3,26 cBeroBoro roma =
= 206 265 actpoHomuueckux eauHul = 30,84 1012 xm.

4. OcHOBHbIE CBEIEHHS 0 3emJie

Cpennuii fuaMerp seMHoro mapa = 12:735 xku; Hau-
Gonpmf = 12756,5 xm, HanmMenbinit = 12713,7 Km, cxa-
tHe o = 1/298; okpyxHOCTb no 3kBatopy = 40076 knm;
noBepxHocTh = 510 MaH. kM2, o6bem = 1,083 - 1012 km?;
macca = 59751021 7; cpeiHsis MIOTHOCTb= 5,53 e/cm3;
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CPefHfif ~ CKOPOCTb JBHXKeHHs 3eMaH 0o opbure =
= 29,79 Km/cex; CKOPOCTb BpALUEHHS Ha IKBaTOpe =
= 465 mfcex, na mupotre Mocksbl = 264 m/cex.

[Tpopoaxutensuocts Tponudeckozo eoda (mpome-
XKYTKa BPEMEHH MeXJy JIBYMS IOCJeJ0BaTeNbHBIMH
NPOXOXJEHUSIMH LEHTPa COJHEYHOro AHCKa Yepe3 Toy-
Ky BeceHHero paBHOAeHCTBHA) = 365 cyToxk 5 wuac.
48 MuH. 46 cex. = 365,2422 cpemnux cytok. [Tpoponku-
TENbHOCTb cudepu4eckozo, Wi 38e30H020, 2o0a (mepuo-
na o6bpamenuss 3eman Bokpyr Cosnuna) =365 cyTok
6 uac. 9 muH. 10 cek. = 365,2564 cpenHHX CyTOK.

5. OcnoBHbie cBeneHus o CoJHue

[Tapannakc Connua (yroa, mox korophiM ¢ Cosuia
BHIEH SKBaTOpHa/lbHbii paauyc 3eman) = 87,80. Ilo
HOBEHLIHM JAaHHBIM CpEefHee pacCTOSIHHE OT 3eMiu=
= 149599 300 xm (2000 xkm). dro paccrosnHue Jayuy
cBeTa NmpoxoiuT npubausurenbuo 3a 500 cexk.

Cpennuit puamerp Cosnua = 109,1 nuamerpa 3eM-
au = 1391000 «m; mnoBepxHocTh = 11900 mnoBepxHO-
creit 3emau; ob6bem = 1301000 o6bemos 3emaH, B
600 pa3 Goublie obuiero o6beMa BCeX MAaHeT; Macca =
= 333000 macc 3emsu, B 750 pa3 GoJbuie obuie#i Mac-
cbl BCeX IJIaHeT; CPeAHsAs MJIoTHOCTb 1,41 e/cm3, B 4 pa-
3a MeHbllie cpelHeN MIOTHOCTH 3eMJIH.

6. OCHOBHbIE CBEXEHHS O JlyHe

Cpenuuit mapannakc Jlywsl (yroa, moj KOTOPHIM ¢
JIyHel BHIeH 3KBaTOpHaJbHBIH paauyc 3emian) = 57/
(npu6ausutensuo 1°). ‘

Cpennee paccrosinie Jlynwt or 3emau 384 400 xm =
= 30 3eMHBIX AMaMeTPOB; HauMeHbliee — 356 400 xu,
Haubonbmee — 406 670 xm. Jlyd cera mnpoxomuT 3TO
paccrosnue 3a 1,3 cex. Cpeann#t yriaosoit auamerp Jly-
gol = 31’5”; Haumesbwmu#l = 29'21”/, HauGoJabIIUE =
= 33’30”’; nuueiHbln nuaMerp = 3476 km = 0,27 nua-
merpa 3eMau; noBepxHocTb JIynsl = 0,07 3eMHoii (MenHb-
e 3eMHo#l B 14 pas); ob6vem = 0,02 semHoro (8 50 pas
MmeHblle obbeMa 3eman); Mmacca=!/y 3eMHON; HaK/IO-
HEeHHe JYHHOH OpOHMTH K 3K/IMNTHKE = OKoJo 5°; cpen-
HSIs1 CKOPOCThb -Ha  opbuTe = oKosMo | &km/cex; BHgHMOE
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cmenlenne Ha ¢(one 3Besn = 13°11’ 3a cyTku, OKOJIO
0°,5 3a uac. .

Cunoduueckud mecay (MPOMEKYTOK BPEMEHH MEXKILY
ABYMsl OJHOHMEHHBIMH IOCJTeNOBaTeNbHbLIMH (asamu JIy-
He) = 29,6 cyrok (B cpenHem).

Cudepuueckuil mecsay (BpeMsi obGpauieHus JIyHbl Bo-
kpyr 3eman) = 27,3 cyTok (B cpenHem). :

7. OcHOBHBIE thasbt Jlynnl

Bce ¢asbl, kKoToprie uMeeT JlyHa B TOT WJIH HHOH MO-
MeHT, OOBIYHO ONpefensloT BPEMEHEeM, MPOTEKIIHM OT
NpeAlecTBYIOLEr0 HOBOYHUsE (HanpuMep: JlyHa B BO3-
pacrte 25 gacos, 5 cyrtok, 10,5 cyTtok u 1. 1.).

Hosoaynue. ®aza 0,0. Bospact Jlyunt — 0 u. 0 Mun.
0 cek. Jlyna Haxoautcs B cropoHe CosHla u ¢ 3eMau He
BHJHA, €CJIM TOJILKO He MpoekTHpyercss Ha Auck CoJHua,
3aropaxkuBasi ero Npu 3aTMeHHH; HauUHHaeTcs «PocT» JIyHbL,

ITepsas uersepro. ®asa 0,5. Bospact Jlynnl — oko-
J0 7,4 cytok. Jlyna Haxoautcs BoctouHee CousiHua; yrod
MeXJAy HampaBaeHussMH ¢ 3emau Ha Hee n Ha Codauue
cocrabasier 90°; Coanue ocBeimtaer JIyHy cnpaba. Boi-
NyKJA0CTh HOMYAHCKA JIyHbl obpalleHa K 3amapy (Bnpa-
B0). JleBasi cTOpoHa NMOJNYAHCKAa MMeeT BHJ NPAMOH JH-
nud. Jlyna B nepBoil yerBepTu ObiBaer npu 3axoxe CoaH-
11a B 10XKHOH CTOPOHE M 3aXOAMT BOJIM3H MOJYHOUH; OHa
IPOJOJ/KAET «PACTHY. :

Ioanorynue. ®asa 1,0. Bospacr Jlynn okoso- 14,8
cytok. JIyna nporuBoctout Cosniy; ConHlle OcBelllaeT BCe
o6pamennoe k 3emse noaymapue Jlynsl. Ilonnas Jlyna
BOCXOAHT ¢ 3axonoMm CoJHLA, BUAHA BCIO HOYb U 3aXOAUT
¢ BocxogoM CosHla; HauMHaercsi yObiBaHue JIyHHI v

Mocaeduns uereepre. ®asza 0,5. Bospact Jlynb —
okono 22,0 cyrok. Jlyna maxonurcs 3amagHee CosHua;
yroa Mexay HanpasieHusiMu Ha Hee W Ha ConaHue co-
crapaser 90°. Couauue ocsemiaer -JIyny ciaeBa. Brimyk-
JocTh noayaucka JIyHsl o6pallleHa K BOCTOKY (BJIeBO).
Jlyna B mociejHeli yeTBEPTH BOCXOAHT OKOJO IOJNYHOUYH
M K KOHIy HOYH YXOZHT B IOXKHYIO CTOPOHY HeGa, JOCTH-
ras K Bocxoay COJHIA HaWBBHICIIETO MOJOXKEHHSs 'HaJl ro-
DH30HTOM 3a jaHHble CYTKH. JlyHa mpomonxaer yObl-
BaTb, BCKOPE CTAHOBHTCS CEPIOBHJHOH M BHOBb NPHXO-
ot B coequnenne ¢ ColHLeM (HOBOJYHHE).
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9. MponomKuTeNbHOCTD IHS HAa PA3HBIX WHPOTAX

B kanenpapsix (uuc/jeHHHKAax) MPHBOASTCHA CBeLeHHS
0 MoMeHTax Bocxoja H 3axona CosHla H O MPOLOJIKH-
TeNbHOCTH JHSI. HO 3TM naHHble NPUBOASATCS JIHIIbL AJS
OJHOrO KakKoro-Hubyjnp nyHKTa, 0ObIYHO a/a51i MoOCKBHI.
Ho B pa3Hblx mMyHKTax B 3aBHCHMOCTH OT reorpaduuye-
CKOH WupOTH BOCXOA H 3axoi CosHLA B OAHH H Te Xe
JHH roja HpOUCXOAAT B pa3Hble MOMeHTHl. Pa3nuyna u
NPOAOJIKHTENbHOCTb IHSA B OJHH M Te Xe JAHH B MYyHKTax
C pasHo# LIMPOTOH.

Kpome Toro, BpeMsi, IO KOTOPOMY 3KHBET AaHHbIH
NYHKT (IIOSiCHOe MJIIOC OIMH [JeKPeTHBIl yac), MOXKeT
OueHb OTJIHYATbCA OT MECTHOro coJiHeuHoro. Ilas npH-
mepa: B KanuHuHrpaje MeCTHOe cpelHee BpPeMsl MeHblle
nekpersoro Ha 1 uac. 38 muH., B IlerponaBnoBcke-Ha-
Kamuatke — Ha | uac. 25 muH., B KpacHoBojacke — Ha
1 yac. 28 mun., B KemepoBe — Ha 1 yac. 16 MuH.

3a coBepLIEHHO peNKHMH HCKIIOYEeHUsIMH, OOBIYHO
HeT HHMKAaKOH HaJOOGHOCTH TOYHO BBIYMCAATD MOMEHTHI
Bocxoaa H 3axona CosHua B TOM ujax WHOM nyHkre. Ho
B psle CJaydaeB O4YeHb INOJE3HO H Jaxe HeoOXOZHMO
3HaTh HMEHHO B [JAaHHOM MYHKTe MNPOAOJMKHTENbHOCTD
IHsl, @ TaKXke BpeMs Bocxoga u 3axoma Connua B pas-
JUYHBIE Mecsilbl roma. Takue CcBeleHHs XOTeJOCb Obl
uMeTh 6e3 XJOMNOT/JAHBOH BBbIUMCAHTENbHOH paboThl H, KO-
HeyHo, He 0053aTejqbHO OYEHb TOYHble, DTUM HEASAM H
CJIYXHUT MPUBOAKMAs 3Jiech TabJuIa.

B 3Toit Tabuaulle yka3aHbl MOMEHTBI BOCXOJa H 3a-
xona CoJiHLA, a TaKXe MPOJOJKHUTETbHOCTh AHS B IOXK-
gbix MectHocTsix CCCP (wuporta okono 45°), B cpenHed
noaoce (wWHMpoTa 0KOJIO 55°) M B CeBEPHBIX MECTHOCTSX
(wupora okomo 65°). IIpoMexyTku BpeMeHH MeXay Ja<
TaMy u36paHbl B TMOMOBHHY Ka/NeHJapHOro Mecsina (Ha-
4yaj0 ¥ CepeiAMHa KaxKAOro Mecsila), a caMble MOMEHTH
¥ TEPHOAb B Pslle ClydyaeB OKDPYIVIEHB JO MSATH MHHYT.
DTa TOYHOCTH MOXKET Y/JOBJETBOPHTbL Ja)ke OUeHb CTPO-
rue TpeboBaHUS.

st npyrux AHed MECAleB MOXHO MPOBOAMTb HHTEp-
noJHpOBaHKe, JeJsl Pa3HOCTb MOMEHTOB BPeMeHH B JIBYX
COCeJHHX JaTax Ha YHCJAO JHEeH OT OXHOH ;aThl IO ApPY-+
roii (okpyrieHHo 15) ¥ yMHOXas MOJdyYyeHHOe 4YacTHOe
Ha KOJHYECTBO JHei MeXAy TalJUYHOA H HYXKHOH HaM

17
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naroii. PaBHBIM 06pa3oM MOXKHO NPOBECTH HHTEPIOMH-
pOBaHHE W Ha NMPOMEXYTOUHBIE MIKPOTH, JeJs Pa3HOCTb
Ha 10° ¥ yMHOXas uacTHOe Ha YHCJO FPajycoB, OTJIH-
yalolllee LIMPOTY HAIIero- MyHKTa OT TaGJHYHOM.

B rtabaunme caeqaHo OTCTYNJIEHHe MAJis YEThIPEX OC-
HOBHBIX MOMEHTOB roja: AJsi PaBHOLEHCTBUH H COJHIIE<
CTOSIHMH JaHHble NPUBOASATCS Ha JBajlUaTble YHCIa Map-
Ta, HIOHsS, CeHTs0ps U mekabps.

He caenyer 3abbiBaTh, YTO CBETJIOE BPeMsi CYTOK yBe-
JIMYUBAETCH 3a CUET CyMepeK, NPOAONIKHUTENbHOCTb KO-
TOPBIX TaKXe pas.nmma B Pa3Hble JIHU TOjla M Ha PasHBIX
IIHPOTaXx.
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