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OT U3IATEJIbCTBA

B HacTosillee BpeMs B Halllell cTpaHe B CBA3H C yclleXaMH KOCMO-
HAaBTHKH M aCTPOHOMHH Bce INHPE Pa3BUBAETCsl MHTEPEC K H3YUEHHIO H
HabJiofleHHI0 HeGeCHbIX Tes. PaculupAloTcs M TeXHHYeCKHe BO3MOXKHOCTH
JoGHTeN el acTPOHOMHMH IIyTeM CaMOCTOSITE/JbHONO TeJeCKONOCTPOEHHUS,
OCHAllleHHsl WIKOJ H BY30B (aGpHUHBIMU TeJecKONaMH H IOCTPOHKH Ha-
ponubix o6cepBatopuil. Kuura Bokynepa u Tekcepo MOMOXKeT HalIHM
yualuMcst M JIIOGHTeNsIM NPOM3BOAMTb MHTEpecHble, a MHOr4A H MOJje3-
Hble [/ Hayku ¢oTorpaduueckne HabmlofeHHsi. ABTOPbl HCIOJB3YIOT
onbIT P00, TanaHTAuBOrO JI0GHTeNs] acCTPOHOMHH, JBe KHHT'H KOTOPOTrO
«AcrpoHoMusi Ha ocHoBe HabmwoaeHuii» u «Kak uayuath neGecHble Tesax
OblIM M31aHbl B pycckoM mepeBoje cootseTcTBeHHo B OHTH (1935 r.)
u H3n. «®usuka», CIIb (1911 r.).

B npouecce nepeBosa KHHra Gbljia IPHCIOCOG/IEHa K BO3MOMKHOCTSIM
COBETCKOTO J1I0GHTeNs] acTPOHOMHH, CO CCBIIKAMH Ha CYLIeCTBYIOLIVIO B
npojaxe ONTHKY W ¢oToMmaTepuasbl. 3aMeHeHa Takxe Oubsanorpadus.

Bamu oT3biBbl 0 KHHre HampaBasiiTe no aapecy: Mocksa, B-71, Jle-
HuHCKHE npocnekT, 15, M3narenbctBo «Hayka», I'naBHast pepakuus ¢u-
3UKO-MaTeMaTHYeCKOH JUTepaTyphl.



BBEJEHHE

Jlio6utenio ¢otorpaduu U JIIOOHUTENI0 ACTPOHOMHUH Mbl
XOTUM 3JeChb NM0Ka3aTb, Ka&K OHH MOTVIH Obl MOBLICUTb TpH-
BJeKaTeJbHOCTb CBOEro [0Cyra BecbMa MpPOCTHIMH Cpel-
CTBAMH, KOTOpbie OTKPBIIH Gbl UM HOBble FOPU30HTb. OHH
GyIyT yAUBJEHHI, Y3HAB, KaK UX CKPOMHble (poTOAanmaparsl B
COYeTaHHH C HanGoJiee NPOCTHIM TENECKONOM, WK 6e3 Hero,
[03BOJIAT 3aPerHCTPUPOBATb TO, YTO OHH 6e3 3TOro HH-
korna Ol He yBuaeau. OHM Takxke mosayyaTr Gojiee OTyeT-
JIMBOe MpeJACTaBleHHe 00 OTKPBHITHAX M 3ajayax COBpeMeH-
HO#M acTpPOHOMHH, B TO BpeMsi KakK HX ¢ororpaduueckue
HABBIKM HaHIyT HOBOe NpHMeHeHHe, a JIJIsl YJOBJEeTBOPeHHS
MX CKJIOHHOCTH K PYYHOMY MacCTepCTBY OTKPOIOTCS LIHPOKHE
BO3MOXHOCTH. DTa MaJjeHbKas KHHUXKa JacT UM Heo0-
XOJHMbIE COBETH U PYKOBOJCTBO NEPBBIMU ONbITAMU H MO-
3HAKOMHUT C HEKOTOPBIMM NpHUMepaMH U3 ONbITa HX MOpen-
ectBeHHUKOB. CoGcTBeHHasi H306peTaTebHOCTb JioGHTe-
Jiell [OBepIUUT OCTaJbHOe.

Mb npennosaraeM ToJbKo, uTo Jiobutenb ¢ororpaduu
yKe pacrnojaraeT HeKOTOPbIMH aCTPOHOMHYECKHMH [O3HA-
HHSIMH H YTO JIIOOUTeJb aCTPOHOMHH, C JPYro#i CTOPOHBHI,
uMeeT NpejcTaBjeHne o ¢ororpaduueckoil Texuke. B cay-
yae He0OXOAMMOCTH YNOMSHYTble B mHpujaraeMoiit GuGauo-
rpaduu HM3JaHHMsS NOMOTYT NPHOOpEecTH 3TH MO3HAHUS HJIH
YTOUHUTD HX.

Mpl co3HaTeNbHO BeleM H3JI0KEHHe Ha OueHb 3JeMeH-
TapHOM YPOBHe, UMesi B BHAY NOMOYb HauuHaomum. Of-
HAaKo HeKoTopblie Qororpaduun HAM  JONOJNHHUTEJbHBIE
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yKa3aHus, faBaemMble TO TYT, TO TaM, OKaXyT, YTO OCTaeTCA
JOCTYMHOH ellle oGwIMPHAs 06JiacTh W NOCJAe TOrO KakK uH-
TaTeJH HCYepIaloT Te BO3MOXKHOCTH, KOTOPHIE 3Ta MaJjleHb-
'Kas KHHXXKa UM yKa3bIBaerT.

Jlio6utenp acrpodororpadHu NOIXKEH BCNOMHHTBH, 4TO
Haubosee TPYAHBIMU yacToO ObIBAIOT KAaK Pa3 fepBble IIaru
H 4TO HEKOTOpble HeyxauH, KOTOpble Mbl BCe HCHLIThIBaeM
CHayaJsa, He JOJIXKHBI ero 00ecKypaXKHTb.

To, uTo cmenanu Apyrue, cymeere CAeaaTh U Bbi

A Temepb CMesIO K BalIMM amnmnaparam!



YUACTb NMEPBA4

ACTPODPOTOIrPA®HA IIPH [IOMOIIH
OBbIYHbIX AIIIIAPATOB

Xora aAna monHOro ycmexa B acrpodororpaduu yacro
1pe6yIloTCA ChelHalbHble annapartbl, O KOTOPbIX MBI MOro-
BODHMM BO BTOPOH YaCTH 3TOH KHHTH, OueHb HHTepeCHble pe-
3yAbTaThl MOXHO TMOJYYHTh YXe TMpH MOMOIIH HauGojee
fpocThix JIOOMTENbCKHX cpelcTB. Haunnawoumuit mnoayuur .
K:ToMy Xe HauGOJbIIYI0 TOJAb3y OT ONbiTa, MPHOGpETeH-
HOro NMpH HX HCNOAb30BAHHH, TaK KaK OCHOBHble IPHHIMIIbI
NpHMeHEHHS aNnapaToB OCTAlOTCA BCerja OJHHMH H
TeMH Xe. :

Mo3stoMy Mbl HayHeM C PacCMOTPEHHS acTPOHOMHYe-
CKMX 3aJa4, KOTOpPble MOXXHO peuiaTh C MOMOLIbI0 OGBIYHbBIX
annaparoB, YCTaHOBJEeHHBIX JHOGO Ha MpPOCTOH HEMOABHX-
HOH uMJH asuMmyTajbHOH moxcraBke (ra. I), nubo Ha mpo-
croft xe, HO 3kBaropuanbHor (ri. II).

Ho npexixe ueM Bbl K 3TOMY MPHCTYNMHTE, MBI AOJXKHbI
CAeNaTh...

Hexoropuie npedsapuressHote
HANOMUHAHUA

Heo6xoauM0 HAamOMHHTb CHayaja HEKOTOpbie BaMKHble
corictBa (ororpadHuecKkHx OGDBEKTHBOB, KOTOpble HIpaioT
OCHOBHYIO POJIb JIJISI TOTO MPHMEHEHHS, KOTOPOe Mbl XOTHM
HM JaTb.

STH BaxHefLIHe CBOHCTBA TAKOBbI:

1. Csobo0dnoe oreepctue D, uau nuaMerp OODbEKTHBA
NDH TO/JIHOM ero OTKpPLITHH, KOTOpPOe OINpefe/isieT npoxu-
yawouwyro cnocobHOCTb, T. €. ero CNOCOGHOCTb 3apErHCTPH-
poBath Gosiee MM MeHee cjabble TOYeYHble HCTOYHHKH CBe-
Ta. OGbiKHOBeHHasi JHHeHKa JacT BaM HeMEJJIEHHO 3Ty
(yHramMeHTabHYIO BeJHYHHY.



2. dokycroe paccroanue f (ero 4acto HenpaBHJbHO Ha-
3BIBAIOT (OKYCOM) — pACCTOsIHHE, pasjeqsioliee 3A0HION0
2aa64y0 TOUKY OOBEKTHBA M MJACTHHKY, KOrAa annapar
ycraHoBieH Ha GeckoHeuHocTb. OHO onpegensier macutad
noJyyaeMblXx H300paKeHHH, T. €. UX JIHHeHHble pa3Mephl
U, CJe10BaTeJNbHO, eCIi OOBEKTHB XOpOll, BeJHuynHy OoJsee
HWJIH MeHee KpPYNHBIX JeTajell, KOTOpble MOXKHO 3aperu-
CTPHPOBAThb pa3lelbHO B MPOTSXKEHHOM H300paKeHHH
CBeTHJIA.

3. Orxocureavnoe orgepctue D/f *), T. e. oTHOLIEHHE CBO-
6oxHoro orBepcTHss D K (POKYCHOMY DPacCTOSIHHIO, KOTOpOe
onpenessieT C8ETOCUAY alnapara AJAA TaKHX NPOTSKEHHBIX
HCTOYHHKOB CBera, Kak JIyHa, KOMeTbl, TYMaHHOCTH..., H
naxe s camoro (oHa HouHoro He6Ga. Ato orTHoweHue D/f
- oObIYHO HaNKCaHO Ha oONpaBe OGBEKTHBA BMecCTe CO IIKa-
Joi puagparm.

Annapartel mMasoro gopmara, ucnoabdyiomue 35-um ¢o-
TOMJIEHKY, UMEKT OOBIYHO OOBeKTHB € (OKYCHBIM paccros-
HHeM 50 mm M cBeTOCHNION !/35 («dubmap», «Teccap», «HH-
aycrap», «Mup» u np.), /. u naxe !/y5 («ennoc», «lOnwu-
Tep» M Ip.), T. €. CO CBOGOAHEIM OTBEPCTHEM OKOJIO 15 uiu
25 mm. Pexe ypmacrcsi pacnosnaratbh JJIHHHOQOKYCHBIMH
obbekTHBaMu ¢ orBepctHeM 40 mm, (QOKyCHBIM paccros-
HHeM 85 MM M OTHOCHTE/NbHBIM OTBepCTHEM !/;.

[Iupoko pacnpocTpaHeHbl Kamepbl B BHIe SIIUMKA U an-
napathl 6!/ X9 wan 6X9 cm ¢ GOKYCHBIM PacCCTOSTHHEM
105 mm, Takue kak «Peduekc», 6X6 («Poaneirdaekcs,
«Jlio6urenb-2», «®T-2» u 1. n.), «Camaot» ¢ pokycom 50—
75 mm. VX TOXe MOXKHO HCIOJNb30BaTh, NPEANOUTHTESBHO
¢ ajanTepoM AJsl IVIACTHHOK, XOTSl 3TH ammnaparbl U TPYAHO
NPUJIAXKHUBATh K IITATHUBY.

B Tex Xe yC/lOBHSX C YCIIeXOM MOXKHO HCNOJIBb30BaTh
CK/MaaHble KaMmepbl («MockBa», «Mckpa» u gp.) ¢ dokyc-
HbIM paccrosiiueM 75 uaum 110 mm u cBerocu/IoN /.5 wau
/35 mpU ycnOBHH, yTo B paGoueM TMOJIOKEHHH OHH J0CTa-
TOYHO KEeCTKH.

Hakonen, Moryr eie cOCHyXuTb CayxO0y /18 acrpo-
dororpaduu, npu YCNIOBUH YCHIEHHSI MX KECTKOCTH, H0G6-
pbie cTapble KaMepbl HAIIMX A€A0B, KOTOpble HHOTJa MO«
najamoTc B KOMHCCHOHHBIX Mara3uHax U cHabxKeHb 00b-

*) B nanbuediuieM 3TO OTHOLIEHHe aBTOPbl 4YacTO HECTPOTO  HA3HI-
Bator ceetocunod. ([Tpum. nepes.) -
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eKTHBaMH «KOJIHHeap» ¢ (OKyCHBIM paccTosinneM 15—25cm
¥ CBETOCHJION !/s.

~ Ecan BBl He pacrosaraere ¢oroannaparoM, o6parurechb
g ra. III u IV, u3 KoTopeIX BH y3Haere, Kak MOCTPOUTDH al-
mapaT, CIelHa/JbHO NPHUCIOCOG/IEHHbIH [Jsi aCTPOHOMHYE-
ckoit ¢ororpaduu. 31ech Xe Mbl PaCCMOTPHM, 4TO MOXKHO
caenath, HCIOMb3ysi (oroannmaparsl, HMelOIlHecs B Mpo-
Aaxe.

3Has 3HaueHus BeawuuH [ u D/f Bawero amnmapara, 06-
paruTecb K Tabuuue | (B NpUJOXKEHHH), KOTOpas cpasy
BaM MNOKaXeT MpeJlesIbHYI0 38e30HY10 8eAutuny, T. e. 61ecK
gauboJiee cnabbix 3Be3/, H306paxKeHHS] KOTODBIX Bbl MOXKe-
Te HaJesATbCSl TMOJYYHTb Ha CHUMKe..., eclu Bce Oyner GJa-
romoJiyuHo. 3aTeM, U3 Tabaulbl la Bbl y3HaeTe npedesvryto
8b10epxHcKy, T. €. HaAaUOGOJbLIYI0O NJIUTENbHOCTb 3KCIO3HLHUH,
KOTOPOH BBl MOXeTe MOJBEPTrHYTb BBICOKOUYBCTBHTENBHYIO
IMYJbCHIO, TIpeXJe YyeM CBeT HOYHOro HeGa HayHeT 3aMeT-
HO BYaJIIpOBAaTb CBETOUYBCTBHTEbHBIN cjof. (Tabauua or-
HOCHTCA K 0e3JYHHOH HOUM 3a TOpPOJOM; B rOpPOfe Xe, HJH
npu cBere JIyHHI, Tpenes BblIepPKKH 3HAYMTe/IbHO MEHbILE.)
Ta6auua 3 paer BamM Macmrab H3oOpaxKeHHH H, B YaCTHO-
CTH, JIMHeliHble pa3Mepbl u3o6paxenuit JIynn uin CoJjHua
B dokyce Bauero oGbeKTHBA. _

Orcioga Mbl BHIMM, HanpuMep, uTO O6BEKTHB !/35 C ¢o-
KyCHbIM paccrosineM 50 mm mact Ham u3o6paxkeHue JIyHbl
Bcero Jjuwb 0,5 mm B auamerpe. 3aTO OH MO3BOJIUT HaM
5KCTIOHUPOBATh C MOJIb30H MOYTH Yac M 3apericTpHUpOBaThb
3pe3fnl g0 10 uau 11 3Be3qHOH BeJHUHHBI HA MoJe, OXBa-
ThiBaloLleM B NpHHUHMNE miomanb 26°X40° (24X36 mum), a
Ha npaktuke Ha noJse oxoJso 20° B puamerpe. (dto Gyner
TaK NpU YCJOBHH, YTO KaMepa CJlelyeT 3a CYTOYHBIM Bpa-
meHueM He6a BO BpeMs 3Kcmosuuuu; cM. raasy I1.) Urobn
HEeNnoCpeCTBEHHO BHAETh B TEJECKOM CTOMb cjialbie 3Be3Jbl
H NPHTOM B NoJie MeHee | rpajyca B Auamerpe, BaM IOHa-
HNo6HTCA OOGBEKTHB C OTBepcTHEM 75 mm (BMecTo 15 mm).
Baw «3opkuii», «3enut» uan «®I]I» noKaxer BaM, TAKHM
0o06pa3oM, Ha OJHOM CHHMKe MO MeHbllell Mepe B THICSUY
pa3 Gouabiue 3Be3xn! I1pu nomouu tabauiu la u 3 nogo6Hoe
CcpaBHeHHe BBl CMOXeTe CHeJaTh JJs OOJIbIIMHCTBA COBpe-
MeHHBbIX 06 beKTHBOB.

KoneuHo, ecnu Bbl OyJeTe 3KCNOHHPOBATbH B TedyeHHe
MEHbIIEro BpeMeHH, Bbl 3aperuCTpHpyeTe MeHblie 3Be3J.
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Ta6auua 2 BaM MOKaKeT TOrAa NpelesbHYIO 3Be3IHYIO Be-
JIHYHHY, COOTBETCTBYIOIYIO 3alaHHOH 3KCIO3HIUH H LaHHO-
My OOBEKTHBY.

TMTABA I

ATIITAPATBI HEINNOJBHW)XHDBIE
NJIM HA ABMMYTAJIbHOM UHITATUBE

1. Ultatussr u cynnoprer 0aa annaparos

Koneuno, nepBoe, yto Hago crenathb AJs ¢ororpadupo-
BaHHs He6a, 3TO HampaBHTb Hall anmnapat Ha He6o. Ho 3to
HaJo JeJjaThb pallHOHAJbHO.

Ecau Bbl Hcnosb3yeTe KaMepy C MEXOM, HJIH KeCTKYIO,
" ¢opmara 9X 12 uau 13X 18 cM, TO ee BHITOJHO YCTAHOBHTH

Puc. 1. MoncraBka aas ¢oro- Puc. 2. KoucTpykums tpeuoru.

KaMEépH C pa3ABHXKHBIM MEXOM: Boapas IIHPHHA OCHOBAHHA
€CTKOCTH.

1 — dukcupylomas pacnopka, 2— ckpen- (150 MM) BAXHA LIS K

AROLWKA  60aT, 3—BHHTH C Kpyraoh A — nnauxy 40 X 10 cu.

FONOBKON, 4 — NJAaHKAa C OTBEPCTHAMH

AL (QUKCALMM  HAKAOHA  KaMepHl,

& — wapHup.

La MaJileHbKOM CyNnnopre MpOCTOfi KOHCTPyKuuu (puc. 1).
Cam cynmopT Bbl yCTaHaBJHBaeTe B JKeJaeMOM Hamnpas-
JEHHH Ha MHe, NePeBSHHOM CTO/AGE WM HA APYroM npoy-
HOM OCHOBaHHH,
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Ecay BBl XOTHTe HCNOJbB30BaTh amnnapar MaJeHbKoro
¢opMmaTa WM CK/IafHYI0 KaMmepy, TO ellle Jyulle HCNOJb30-
BaTbh TPEHOTY XOpOLIeH KOHCTPYKUHH, HanpuMep, AJsl KHHO-
kaMepbl. IlaHopaMHasi Tro/loBKa — POCKOWb HeoOsi3aTelb-
Hasg, Ho ynoOHas. HaobGopor, Hajo 3a6pakoBaTh MeTaJJiH-
gecKHe TPEHOTH H ILapHHDHbie TOJIOBKH, KOTOpbie MOYTH
BCeraa HMET HeJOCTaTOYHYKI CTaGHJABHOCTb AJSi acTpo-
dororpaduu. IIpu HaZOGHOCTH MOXKHO TNOCTPOMTH COJHIA-
HYIO TPEHOrY DalHOHA/JbHOM KOHCTPYKuUHH (puc. 2). Bmo-
CAeACTBUH OHA TIOMOKET BaM MOHTHDPOBAaTEH Ha Hel Bce 060-
Jlee TsaXKejble annaparhl, B YaCTHOCTH, CYNIOPT AJA KaMep,
u306paxkeHHbIX Ha puc. 1 u 11. BaxHo uMeTb BO3MOXHOCTD
'yROoOHO PPHEHTHPOBATb .afinapathi H NOAAEPKHBATH HX TOY-
HO HanpaBJeHHbIMH Ha KaKylo-HHOYAb TOYKy HeGocBoja.

IMoacraBkH, WM CynnopThl, MO3BOJSAIOIIHE HANPaBJAATh
anmapat B KaKoM-HHOyIb HanpaBJleHHH NyTeM BpalleHHs
BOKPYI IBYX OCeH — BePTHKaJbHOH M TOPH30HTAJIbHOM,
NpeCTaBJIAIOT aQ3UMYTAAbHYIO YCTAHOBKY. BepTuxkanbHas
OCb TO03BOJISIET HanpaB/iATb KaMepy MO a3HMYTy, a TOpH-
30HTaJIbHas — MO BHICOTeE,

2. Pokycuposka Ha 6eCKOHEYHOCTb

IepBoe, uTo Hafo chaenaTh pa3 ¥ HaBcerja, sTO yCTaHO-
BHTb annapaT Ha GeCKOHeYHOCTb, YTO MPHroAHO Aasd ¢o-
TorpadupoBanus Bcex cBeTHJ. B cayuae anmapatos Ma-
JAeHbKoro ¢opmara, TIATeJbHO H3TOTOBJIEHHBIX, BoOOLle
TOBOPS, MOXXHO MOJIOXKHTbCS Ha HMEIOLLYIOCS y HMX Ipajyu-
POBKY pacCTOSTHHH.

Jlyyie Bce ke ee mpoBepHuTb, TaK KaK KelaeMasi yer-
KOCTb aCTPOHOMHYeCKOH ¢oTrorpaduu MHOro Bhillle, yeM Ta,
Koropas aocratouHa agas ¢ororpaduu oObIYHOH.

Paccmotpum cayuadt n1060fi Kamepbi, KOTOPYIO MBI XO-
THM YCTaHOBHTb Ha GeckoHeuHocTb. Hamo mpousBecru cie-
AyloliHe onepaluH.

Chuavyana, ec/iH 3TO BO3MOXKHO, ycraHoBute (okyc rpy6o
N0 MaroBOMY CTekJy, paccMaTpHBas YJHaJeHHbIH OObBeKT,
" HanmpuMep, Teserpadublit uau (oHapHBIA CTOJO.

C HacTyn/ieHneM HouM HanpaBbTe anmapaT Ha SIPKYIO
8Be3/ly, BCTaBbTe 3apsXKeHHYI0 KacceTy, OTKPOHTe ee IUTOP-
Ky H 3aTeM OCTOPOXXHO CHHMHTE KpBIILIKY C OObEKTHBA HJH
OTKPOATE 3aTBOP M 3KCHOHHpYfiTe, HalpuMep, B TeueHHe
TATH MHHYT.
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Tenepr nepemeuaiite 06BEKTHB OTHOCHTE/BHO MJIACTHH-
KH, Bpauas OGBEeKTHB B €ro oONpaBe WJH KpeMaJjbepoi
(B 3aBUCHUMOCTH OT KOHCTPYKLUHWH KaMepbl) Ha HebOJbIIYIO
BeJIMYHHY, HampuMep Ha !/o mm. OTmeTbTe HOBOe MOJIOXKe-
HUe OOBeKTHBA OuYeHb TOHKOH YepTOUKOH, mporapanas ee
6ysnaBKOi Ha onpaBe, HJIH NMPOYHTalTe OTCUET, eCJH HMeeT-
c IIKaja pacCTOsIHUH. DKCIOHHPYHTe CHOBa, HanpuMep,

Puc. 3. Caennl 3Be3x Aas HaxoxAeHus okyca.
LenTpanbhbiil, caMbiii TOHKHH CJeX, COOTBETCTBYET
HauayumeH ¢okycupoBke (yBeJHUEHHE NATb pas).

B TeueHHe TpeX MHHYT, H TaK MNpopoJaxaire, yToObl MOMIY-
yuTh 5—6 cJeJ0B, 3aXBATHLIBAIOUIUX OXHAAaeMoe IMOJOXKe-
Hue dokyca *).

[Tocne mposiBneHusi ¥ GUKCHPOBAHMSA MJIACTHHKA JOJIK-
Ha OOGHApyXHTb CEpPUI0 MaJleHbKHX YepToueK, MOAOOHBIX
n300pakeHHBIM Ha puc. 3. IlpuMeHsiiTe KOHTpPacTHBIN Npo-
saButenab (cM. raaBy VII, § 27).

Ecnin Bama mnpeaBapuTenbHasi YycTaHOBKa Ha (QOKYyC
6bls1a yxKe XOpolla, Bbl HaliieTe B CePUH YEPTOUKY, KOTOpas
6yaeT ToHblLUE BCeX OcTajbHbIX. OHa U yKa3biBaeT MpaBHJib-
Hoe mnoJioxeHHe ¢okyca. OTMeTbTe 3TO MOJIOXKEHHE H 3a-
KpenuTe B HeM CBOH ammapar WJH e OTMeTbTe ero Tak
THIATeJNbHO, YTOOB MOXKHO OBLJIO JIETKO HaHTH €ro CHOBA,
€CJIM Balll amnmapar MHOTAA HCHOJb3yeTcss H AJS «3eMHOH»
¢ororpaduu.

Ecnu nBe mocnenoBaTesbHble YepPTOYKH OKa3ajHChb OfId-
HAaKOBO UYETKHMH, YCTAHOBKA Ha TOUHBIA (OKYC HaxoauTcs,
€CTeCTBEHHO, MEXJAy HHMHU.

*) UtoObl HaBepHAKa 3aXBaTHTb MoJoxeHHe GoKyca, ClenyeT cha-
Yajla CMECTHTb OGBEKTHB OTHOCHTEJBHO €ro MOJIOXKEHHS, HaiJAEeHHOTO MO
MaTOBOMY cTekay, Ha l—I1'/p mm B KaKyio-n1HGO CTOpOHY, a 3aTeM Bpa-
aTh e)zro B JPYTYyI0O CTOPOHY H MOJIYYHTb CepHIO caenoB 3Be3n. ([1pum
nepes.
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Nas annapatoB 6oJbIIOH CBETOCHJIbI XOPOLIO MOBTOPHTH
onepauuio BO BTOPOM NPHOJIHIKEHHH, nepeMellas 0GbeKTHB
yepe3 Kaxjable 0,1 mm.

B camom jene, JieTKO BHAeTb (pHc. 4), uTo ecau X —
omu6Ka, creJaHHas NPH onpeleieHdd ¢okyca, To Y —
AHaMeTp MATHA, H300paXalollero Ha [MJACTHHKE 3Be3Ly
(uru TOMIIMHA OCTaBJfeMoro elo ciena), 6yaer Y=XDIf.
(dopmysia BbIBeJIeHAa H3 FEOMETPHYECKOH ONTHKU Ge3 yuera
a6eppauuit.) Hrak, nomycrumas ,
omun6Kka o6paTHO MPONOPUHO- 2
HaibHa [/D. MoXHO MNpPUHSATD, / \
yT0 06BEKTHB A5 MaJsoro ¢op- 3
MaTa ¢ OKYCHBIM pacCTOsSIHHEM
50 mm nonxkeH AaBaTb H300pa-
XeHHe 3Be3 bl pa3Mepom
0,020 mm, a OObIYHBIA OOBEKTHB
¢ ¢okycHbIM paccTostHHeM OT 10

'
'
'
'
'
'
1
'
T

10 20 cm — usobpaxkeHue aua- : x|

metpom 0,030 mnm. ‘ " f et
Bosemen B cpentem 0,025 ua. Puc. 4. Bausuue HerouHOM

B cayuae Kamepnl CO CBETOCH- (bOKy CHDOBKH:

ol f/D= 10 Mmoo MIpMMHPHTE- I —obbekTHB, 2 — HOTONNACTHHKA,

Ccsl C MaKCHMaJbHOH OWHOKOMN 3—dokyc obbexTHBa.
onpejeneHuss (okyca nopsaka

X=0,25 mm, TOrIa Kak XOpOWHHA OOGBLEKTHB C OTBep-
ctHeM !/; TpeGyeT B npuHuUUNE (POKYCHPOBKH C TOUHOCTbHIO
a0 X=0,05 munm.

[Tocne HEKOTOpPBIX MOMBITOK M HeGOJBIIOrO ONbITA Bbl
CcMOXKeTe OBICTPO HaXxOAUTb (OKYCHOe pAacCTOsiHHe CBOel
KaMepbl CcO BCel NMPAKTHYECKH HYKHOH TOUYHOCTBIO.

Ho naiitn nosnoxenue ¢okyca ele HeJOCTaTOYHO — Ha-
IO 3HaTh, KaK ero 3akpenutb. /s XKecTKOro MmeraJjiiuye-
CKOro amnapara 3TO COBCEM HETpYAHO. B cayyae mepeBsiH-
HOH KaMepbl M3 KPENKOro Marepuaja HaAo MPHHATb HEKO-
TOpbIE MpPEJOCTOPOXKHOCTH, TaK KaK JepeBO B CHIpYIO
norony MoxeT pa3bGyXHyTb (MOBbIlIEHHE BJAXKHOCTH Xa-
pakTepHO s Houu). [loaToMy mosie3HO BpeMsl OT BpeMeHH
npoBepsiTb HOKYCHPOBKY.

Ho npu kamepax ckaanbiBalomuxcs, u TeM 6ojee ¢ pas-
ABHXKHbIM MEXOM, MOXHO BCTPETHTbCS C HEKOTOPHIMU TPYA-
HocTAAMH. B camom pene, korpa annapar HaxonuTtcs B Ha-
KJIOHHOM MOJIOXKEHWH, NMepefHssi 4YacTb arnmapata HMeeT
TEHJCHUHIO CTPEMHTLCSA Ha3aJ NoA ACACTBHEM COGCTBEHHOTO
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Beca M HaTsxKeHus Mexa. [TostoMy HeoGxoanMo mocae Ha-
XoxaeHus Qokyca H006aBHTb yCTPOHCTBO, KOTOpoe (HKCH-
poBajo Obl ero, Kak, Hanpumep, PacfopkH, NpensTCTBYIO-
LmiMe CABHTY, H300paKeHHble Ha pHc. l.

Ho mpexae uem ocyuiecTBasiTb 3Ty QUKCcalliio, cleayer
BLINOJ/IHWTL BTOPYIO BaXKHYI0 PeryJHpPOBKY, O KOTOPOH Mbl
ceffyac cKaxeM.

3. Peeyauposka nepneHOUKYASAPHOCTU NAQCTUHKU
K onru4eckou ocu

Hns nepBoit GoKycHPOBKH GblIO HOCTATOYHO MIACTHHKH
MaJioro ¢opmara, AJs NOJHON Ke PeryJHpoBKH Halo NpH-
MeHATb NJACTHHKY HauboJbliero ¢opmara, AONyCcKaemoro
anmnaparom.

B camoM mene, Hamo yGeauTbcs B 0OUHAKOBOCTU BHIA
3Be3JHbIX H3006paxKeHu#, OMIM3KHX KO BCeM YeTbIpeM yIjaaM
naacTuHkd. Ho MBI He roBopuM 06 uUX cOBeplLIeHCTBE.
Hukakoii o6BbeKTHB He HaeT AeHCTBHTENbHO COBEpIUEHHBIX
H3006pakeHui, T. €. KPYIJbIX U OUeHb MaJibiX 110 BCEMY IIpo-
TSXKEHMHIO TOJs, KOTOPOE OH JOJIKeH NOKPhiTh. OOGBLIYHO Ha
HEKOTOPOM OIpeJie/IeHHOM PAaCCTOSTHHH OT LeHTPa HeraTuBa
n3o0paxKeHuss 3Be3l CTAHOBATCS OBAJIbHBIMH, YAJHHANTCA
M, HaKOHell, B yrJlax MNJAacTHHKH NDHHUMAIOT BHI Kpecra,
KOTIbsl, JIHGO «NTHUKM», BCJEACTBHe OCTAaTOYHBIX abeppauuit
(KOMBI, acTHTrMaTH3Ma H T. A., ¢M. 1. 1V, § 15).

Hano TepnennBo M cHcTeMaTHueCKH A0OMBaTbCS OfHMHA-
KOBOCTH 3THX H300paxenui. [IpocThiM cnoco6om anas 3T0TO
Oyzer chaepyioumui. AnmapaT Haj0 HampaBHTb Ha SIPKYIO
3Be3/ly TakK, yToObl ee H3006pakeHue MNOCTeLOBaTeJbHO MO-
Jyyasoch B KaXKAOM YIVIy ILIaCTHHKH M NOBTOPATb AJiS Ka-
JKJIOTO M3 3THX YEThIpeX MOJIOXKEeHHH cnocob (OKYCHPOBKH,
ONMUCAHHBIH BhIIE,

3areM, mnocje HEKOTOpOro OmnbiTa, Bbl OyneTe 3HATh, C
KaKo# CTOPOHBl HYXHO BBIDOBHSITb anmnapar, AeHcTBys JH60
Ha NepelHIO 4acTb KaMepel, JHOO Ha 3ajHIolO, JHO0 MNO-
Melllasi KapTOHHble TMOAKJAAKKH B Nasbl Ajs kKacceTbl. OpHa
HWIH HECKOJbKO MOC/aeJ0BaTe/bHBIX MPOOHBIX MJACTHHOK
IpuBeIyT Bac K yClexy WJIM YKaxXyT Ha Heo6XOAHMOCTb HO-
BBIX YJY4YLIeHHUH.

[TonuepkneM, uro GecnoJie3aHo crapatbcsi A06GHThCH
Hleaja 3THM CNOCOGOM, TaK Kak BO Bcex ciayyasx u3obpa-
JKeHHs B yrjax OyIyT no HeoOXOAMMOCTH IJIOXHMH H uaule
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BCEro MpHAETCS YNOBOJBbCTBOBATHCS (GOPMATOM MIACTHHKH,
MeHbIIHM, YeM TOT, AJs KOTOpOTO Kamepa MpelHa3Hauya-
Jach, Hanmpumep, Aas kKamepbl 13X 18 ¢opmarom 9X12,
a nas kamepn 9X 12— popmatom 6'/,X9. K Tomy xe no-
J06Hasi perynupoBKa HOJKHA ObITh yXe CHeJaHa MNpH H3-
FOTOBJIEHHH »ECTKHX annapaToB XOpOIUeTro KauecTBa.

4. ®orozpaguposanue Cornya, Jynot u 3aTmenut

Bcaeacrsue BpalieHHs 3eMJIM BOKPYT OCH HebeCHble
cBeTH/1a M Bce He6O MpeNCTaBJAIOTCA HAM HaXOAAUMMHCH
B HelpepblBHOM JIBHXKeHHH. Bce ke Mbl MoxkeM MNOJyYHTb
yeTKHe M306paXKeHHsi CBETWJ, €CH BO3MOXHO JeJaThb Mo-
MeHTaNbHbie CHHMKM HJIH IPUMEHSITb OueHb KOPOTKHE BbI-
JepKKH.

Coanue,. JIyHa H 3aTMeHHs, NPOMCXOAsALIHE OT HX B3a-
HMHOro JBHKEHHS, OuUeHb TNOIZXONST MJiSi MOMEHTaJ/IbHbIX
cHUMKOB. K HUM MBI Temepb H OGpaTuMcsi, 4yTOGbl HayaTh
C JIETKHX CIOXETOB. ‘

HyXHo HanoMHHTb, YTO 3TH CBETHJa NAIOT JHLIb OYeHb
Manble H3o6paxeHuss B ¢okKyce MasopOopMaTHHIX anmapa-
tToB (cM. Tabauny 3). PokycHoe paccrosinue okoso 12 cm,
npu Kotopom u3ob6paxenus Connua u JIyHbl mosyuaiorcs
OKOJIO | MM IHaMeTpPOM, YacTO pacCMaTpHBaeTcsi KaK MH-
"HHMaJjbHoe. Ho TeM He MeHee HampaBHTb Balll MaJIeHbKHUII
annapat Ha JIyHy, xors Gbl M3 JIOGONBITCTBA, HHYTO BaM
He MelllaeT; NMPOSABUB NJIEHKY B MEJKO3ePHHCTOM INpPOSBHUTE-
Jie, MOXHO YaCTHYHO CKOMIIEHCHPOBAaTb MaJsocTb (hokasb-
HOro u3obpaxkenus. [1o 3ToMy MOBOAY HaNOMHHM, YTO 00b-
€KTUBbI, IPHMeHsIeMble 1J51 KaMep MaJjoro ¢opmara, gaior
MaKCHUMYyM paspeuleHHsi npu auadparmax ot /g mo /.
Onnako B fasbHeiiieM Mbl He GyJeM paccMaTpHBaTh amnmna-
paThl ¢ 00beKTHBaMH, HMEIOUHMH (POKYCHOE pacCTOsTHHE
MeHee 10—20 cm.

Tlpu ¢oroepaguposanuu Coasnya nyxHO cobMIONATH
NPelOCTOPOKHOCTh: HEOOXOAHMO OCAaGasATh MOTOK CBeTa,
KOTOpHI OHO K HaM mockiiaer. He B3pymaiite ropao HCmbi-
ThiBaTh Mo COJHIY MOLIHOCTh OGBEKTHBA CO CBETOCHJION
/2! (WtopHeifi 3aTBOp Kamepwl ¢ mosieM 24X 36, pacnoJo-
KEHHbIA B (OKaNbHON MNJOCKOCTH, MOXKET OBITb OuYeHb
CKOpO paspyuieH 6narogapsi CHABHOMY XKapy, CKOHUEHTpH-
poBaHHOMY B wu306paxeHuH.) [lo3ToMy Hano CHJIBHO
AHadparMupoBaTh 06beKTHB (10 /20, /50 M MeHee) H

15



NpUMEeHSITh TJACTHHKH W MJIEHKH MaJjoil 4yBCTBHTENbHOCTH
(nmanosuruBHble, «[Ipouecc», «Mukpat» u 1: n.). Ha nyrtu
Jyuell HaJlo TMOCTaBHUTb CHJBHO OKpallleHHOe IOrJolialiee
cTek/10. Y1o6HOe pellleHHe COCTOUT B TOM, 4TOGHl MPUMEHSTh

0886802660600600600

PreroroPIReRWeRe000d

Puc. 5. a) IlocaenoBareaphbie
¢asbl yactHoro 3atMeHus CoJH-
na 28 anpeas 1949 r., 3aperu-
CTpHpoBaHHbIe KaMepoit 912 cu
¢ dokycHBIM paccTosnueM 13 ca,
3aavadparMupoBaHHOR 10 f/50;
KpPacHbIH CBETOQHUIBTD; BblIEpxK-
KM OKOJIO !/199 C€K ueEpE3 Kaxabie
TPH MHHYTH (yBeaHuénue 3,3%).
6) Pororpapus MaKCHMajbHOH
¢a3sel, yBeanuensHas B 30 pas.

OGbIYHYIO MAaJIOUYBCTBHTEJbHYIO, HE NaHXPOMAaTHYECKYIO
3MYJbCHIO M MOMeUIaTh Nepen OOBEKTHBOM TEMHOKDPACHBLIH
CBeTOQHJbTP XOPOILEro ONTHYeCcKoro KauectBa. CHIBHO
ocnabsentoro ceera CoJiHLA ellle AOCTATOYHO, 4TOGBI MO3-
BOJIUTb JieJaTb MOMEHTaJibHble CHHMKH B !/jo9 CeKyHZbl
U Jlaxke MeHbllle.

HenoxBuxHbiM anmnaparom, ¢ororpadupys uepes mpa-
BUJIbHbIE HHTEPBAJIbI OKOJMO TPeX MHHYT, MOXHO MOJYYHTb
WHTEPECHYIO CcepHi0 H300paxeHHuii.. CoMHLA, BBHITAHYTYIO
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B Buge 6yc. [locrenennoe ociaGienne Grecka 1o Mepe omy-
CKAHHUS CBeTHJA K TOPH30HTY MPEJACTAB/IAET BMECTe C TeM Ipe-
KPacHbIH yPOK kocMorpaduy H BEJIHKONENHYI0 UIII0CTPALHIO
sdekra aTmMochepHOro NOr/IolWeHHs (cm. § 106).

TakuM Xe 06pa3oM MOXKHO MOJYYHTb OYEeHb BbIPa3l-
Te/IbHBIH «(HIBM» NOCTENOBATEbHbIX (a3 CONHEYHOTO 3a-

TMEHHsI, KaK [OKa3blBaeT
puc. 5,a. ITH MajleHbKHE
13006pakeHHs OTJIMUHO
NOAXOAAT K TOMY, 4TOOBI
NoCpeCTBOM POMEXYTOY-
HBIX [epeneyaTok MmoJay-
YUTh CHJbHBIE YBeJHYEHHS
(cm. ra. VII, § 29). Hx mo-
KHO 6e3 TpyAa YBEJIHUHTb
pa3 B 30 u GoJee 6e3 mno-
TepH ueTkocTd (pHc. 5,6).
IIpu cwvemke Jlynor Mo,
KOHeuHo, y6GepeM cBeToO-
GbubTpH U OTKpPOEM Jaua-
~dparMy. Mbl BoCnosb3y-
| eMcCs MeJKO3epHHCTOH NaH-
~XpPOMAaTHYECKOH 3MyJibCcHell
elHed  YyBCTBHTEJbHO-

Puc. 6. IMoaunas Jlyna, chororpadu-
poBanHHas ammaparoM «Jledixa» (Tu-
~cTd. /sl nojlyyeHns Mak- pa «®3[» uau «3opkuit»). O6pek-
CHMyMa pa3peuieHusi o0b- THB C (OKYCHBIM pPaccTOSHHEM
€KTHBAa MpPH CBETOCHJIE OT 135 wmmu, nuadpparma !/g; naenka

«Mukpar», Bblepxka !/, cex (yBe-

/s n0 /11 HYXHBI BBIIEDPXK- anuenne 25%).

KM OT /10 10 /o5 cex; npu
3THX YCJOBHMAX paspemialo-
ast Cnoco6GHOCTb JIMMUTHPYETCS 3MYJbCHEH, a He OOBEKTH-
BoM. Ilpu monHom oTBepcruu GblIO Gbl OGPAaTHOE SIBJEHHE.

Ipeanoururenbhee, KOHEUHO, peryJaHpPOBaThb 3IKCIO3M-
LHI0 3aTBOPOM, HO uyTOObl MOC/JeAHHI He BbI3biBan BHOpa-
UMK amnapaTa MJH 1O KpalHHeH Mepe Bbi3biBaj ee JHUIb
MocJye KOPOTKOH 3KCHO3MIMH, Jydlle MNPHMEHATb J0CTa-
TOYHO IJIMHHBIH, FMOKHI CIycKoBO# TpocuK. B ciyvae ot-
CYTCTBHSl €r0 CHHMHTE OCTOPOXKHO KPBIIIKY C OGBEKTHBA,
llepxka ee mepel HUM. BBIXKAHTe HECKOJNbKO CEKYHI,
uToGbl BUOPALHH 3ar/0X/H, M OCYIIECTBJsITe SKCIO3UIHID,
OBICTPO OTKPBIBAsi H 3acJIOHSST OGDHEKTHB.

Kpacusble manenbkue H306pakKeHus JyHHOPO €eprna, 3a-
TeM JIyHbl B mepBoj H, HaKOHGH; A107HOF




noJqyyaemble H30 IHA B [eHb, MO3BOJAT COCTaBHUTb NpHAT"
HYIO KOJIJIEKUMIO DPA3NHYHBIX (a3 Hallero cnyTHHKA. CuJib-
HO yBeJIHUeHHble NpPH TNepeneyaTkax, OHM MO3BOJAT TOTAd
pa3auuuth Ha JlyHe Gosblie HeTaJeii, yeM WX MOXKHO BH-
AeTb HEBOOPYXKEHHBIM TIJ1a3oM (pHc. 6).

Ipu cvemke 3aTmenus JlyHsi, pa6oras c HenoaBHKHOH
KaMepoll H C 3KCINO3HLUSAMH Yepes Kaxkjble TPH MHUHYTH,
MOXHO 6yzieT, KaK u 115t CONHLA, COXPaHHTB MOYYHTE bHbIA
CYBEHHD ero mnocjejoBaTedbHbix (pa3. Bymer samerno Tak-
e, YTO B TeyeHHe MOJHOHA (a3l SIPKOCTb JIYHHOro JAHCKA,
NOrpy>KeHHOro B 3eMHYIO T€Hb, CJAMIUKOM MaJja AJas MOMeEH-
TalbHOH cbeMKH. Ero Hajgo 3KcnoHupoBaTh NpHMeEpHO B
10000 pa3s nosblie, yeM noauyio JIyHy.

5. dorozpaguposanue 36e30, NAAHET u METEOPOE

3a HCK/IOUeHHeM CaMbiX SIPKHX, 3Be3[Ibl, KOHEYHO, He
MOryT GBIThb 3aperuCTpHpOBaHbl 6e3 CKOJbKO-HHUOYIb IJIH-
TeJIbHOH BbiepKKH. [103TOMY NOY4YHTL MX TOUYEUHHIE H30-
GpakeHHs HeNoABHXKHOH KaMepoi HeBo3MoxHO. Hy uTo xe!
Ecan 3Be3nbl nmepeMmelaiTcs, TO MycTh cebe MepeMellaor-
cfl, a Mbl BCe Xe HalnpaBHM CBOil anmapaT Ha HUX B XOpo-
mwyio 6e3JyHHYI0O HOYb, KOHEYHO, C TOJIHBIM OTBEPCTHEM H
C CaMO# YyBCTBHTEJbHOH SMYJbCHEH.

Uepes HECKOJBKO MHHYT 3KCIOHHPOBAHHS, Hampumep,
yepe3 5 uau 10, mpossBUM Hall LIeJeBp.

H3yuenne HeraTHBa NpH MOMOLIHM XOpOLUeH JYMNbl NOKa-
KeT HaM, yTO MHOTO 3Be3Jl OCTaBMJIH BCe XKe CBOHM CJelbl
B BHJe MaJleHbKHX HHTeoGpa3HbIX uepTouek, TeM OoJee
TOHKHX, YeM HX cBeT Obls ciabee.

KoHeyHO, MBI He MOXKeM HaJesATbCA 3aperucTpPHPOBaThb
HX CTOJbKO, CKOJBKO MoOrau Obl, ecau Obl Haul annapar
cJefloBaJ 3a HX JBHXeHHeM, TNO3BOJSAA HX CBETYy aKKyMmy-
JIMPOBATbCsl B OJHHX M TeX e TOYKax CBETOYYBCTBHTEJb-
Horo cnosi. Tem He MeHee HX KPOXOTHOe H300paKeHHe OCTa-
BaJOCh JOCTAaTOYHOE BpeMsl Ha KaXAOM CBETOYYBCTBHTE/b-
HOM 3epHe, 4ToGbl OHO MOTIJIO MPOSIBUTbCH, H TaK MaJo-mo-
Mmajay o6pa3oBaTh Becb HabJioJaeMblid CJeJ 3BE3Jbl.

Jlerko 3aMeTHTb, 4TO 3Be3fbl, 6JH3KHe K HeGeCHOMY IMo-
Jiocy, TNepeMellaloTcss ropasfao MelJleHHee, 4eM 3Be3Jbl,
pacrnoJioxKeHHble y 3KBartopa. Kax.,.mg,ugrsue, NpH NpOYHX
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pPaBHbIX YCJOBHAX Mbl CMOXeM 3aperucTpupoBaTh TaKHM
crnoco6om 3Be3nbl, TeM 6Gosee cnalble, yem OJuXe K OKpe-
CTHOCTSM HeGeCcHOro noJiroca Mbl HallpaBMM Hall anmnapar.

OGparuMcst Xe K HallleMy anmnapaty, HallpaBUM ero Ha
[TonsipHyio 3Be3qy M NPOIKCNOHHPYeM UYeTBEpPTb yaca HJH
nonyaca. HeratuB oro6pasuT TOria HaMm BeJIHYECTBEHHOE

Puc. 7. Bpawenne He6a, 3aperuCTpUpOBAHHOE HENOMABHKHbIM
annapatoM. O6aacTb CEBEpHOro MOJIOCA MHPA; fpKas 3Be3ja,
ouenb 6au3Kas K LEeHTpy BpauieHus, — [loaspHas.

IBUXKeHHe HeGecHOH cdepbl BOKPYr ee ocu. 3a BpeMsi JKc-
NO3ULMK BCe 3Be3/bl ONHCAJIH HAeaJbHO NMPaBUJIbHYIO AYTY
OKPYXXHOCTH C pafuycOM, B TOYHOCTH NPONOPLHOHAJNbHBIM
MX paccrosiHulo oT HebGecHoro mnoJjioca (puc. 7). CoBceM
6au3ko k Hemy IlosnsipHasi ocraBuja O6oJibllioe MATHO, €1Ba
BbITsIHyTOe. Mbl ICHO BHAMM Ha TakOM HeraTHBe, 4TO 3Ta
3Be3Jla HaXOJHTCA He B CAMOM [MOJIOCE, a Ha HEKOTOPOM
paccTosiHUH — OKOJIO Tpaayca (okojo | mMm Ha TJeHKe,
eCcIM NpHMeHsJIcs OOBeKTHB C (OKYCHbIM paccTosiHueM
50 mm). Ecau Haw anmapar AOCTaTOYHO MOILEH, Mbl JIETKO
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YBHIHM B JIYNy HECKONbKO OueHb KOPOTKHX CVel0B TeJe:
CKOMHYECKHX 3Be3[, ellle Gosee GJIH3KUX K MOJIOCY.
OtneuaraB c 3TOTO HeraTHBA yBe/MMuYeHHbIH AHANO3HTHB
Ha CTeKJe, MOJYYHM BeJHKOJENHYI0 HJJOCTPALHMIO I
AeMOHCTPHPOBAHHSl HA JIEKLUHH 1O ACTPOHOMHH. ’
Uro kacaercsa Gojee KOPOTKHX SKCHO3HIMH, KOTOpHIE
MOXKHO cZesqaTb B JpPYyrux obaactsx He6a (puc. 8), 70,

Puc. 8. CosBesgue Opuona, cdororpadupoBaHHOE HEMOABHKHBIM
annapatoM (cp. ¢ dororpadueii V Ha BkaEHke).

oTMeuasi Haya/Jo (WM KOHell) KaxKIOoro cjela Ha yBeJHUeH-
HbIX OTMEYaTKax, MOXKHO COCTaBHTb MOJie3Hble KapThl CO-
3Be3JHH, colepiKalliie BCe 3Be3[bl, BHIHMble HEBOODYXKeH-
HbIM TJIa3oM H jgaxe GoJsee ciabble.

B npomecce Takoro ¢ororpadupoBaHus BaM, MOXKeT
6biTb, BLIAZET cjyuali 3aperucTpupoBaThb MOJIET APKO# mna-
Jawoueii 3e3fbl (6onuaga), NyTb KOTOPOH BIOC/IEACTBHH
MOXKHO GyJIeT yCTaHOBUTb C GoJblue# TOYHOCThIO MO Balle-
MY CHHMKY, €C/li Bbl IPeLyCMOTPUTENbHO OTMETHJIH TOYHO
MOMEHT ero MOsIBJEHHf, a TaKxke Hauala H KOHLA 3KCHo-
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auttuu (puc. 9). Xopowum cpeacrBoM st obsierdeHHs H3-
roTOBJIEHUA 3BE€3JHbIX KapT ABJAAECTCA MPEepbiBAHHE IKCIIO3H-
IUH Ha OJHY-IBe MHUHYTH, Hall[pHMep IOCJe MepBOH MUHYTHI

Puc. 9. flpkuit MeTeop (ManeHbkas momepeyHas uyep-
Touka). ChororpadupoBan kamepoit «Poaseiipaexc»
66, f/D =1/3s BbAepKKa 4 uaca, mienka Ko-
naka «[lmoc X», 29 aBrycra 1951 r. B Boccone (BHI-
cota 1000 ). [auuHbIH caen ocTaBieH HOnurepoM.

akcnosnuun. Kaxaomy 3Be3fHOMY cjefy, TakKuM o0pasom,
npefliecTBYeT MOYTH TOYeUHOoe H300paxKeHHe, KOTOpOe Jer-
KO OTMeTHTb, H TOTJla OPHEHTHPOBKA CHUMKA OINpele/sieTcs
6e3 Tpyna. [Tone3Ho HaYMHATB C XOPOLIO 3HAKOMOIO CO3BE3-
JlUsi, KOTOpoe JIerKO y3HaTb, HampuMep, ¢ Boabuioii Mejse-
Jauubl uan OpuoHa.

HanoMHuM, MexXay npouyum, 4TO M TOrO 4TOGHl BH-
IeTb u3o0OpaxeHHe Heba TakKuM, KaKoe OHO eCTb, HeraTHB
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HaJ0 paccMaTpuUBaTh CO CTOPOHbI CTeKJa, T. €. CTEKJIOM MO-
BEPHYTBIM K ceGe, H YTO NIpH NeyaTaHWH MO3HUTHBOB CTEKJO
ONATH JOJKHO ObITh OGpalleHO K HCTOUHHKY CBRTa, a XKe-
JlaTHHA K CBETOYYBCTBHUTEJbHOH GyMare.

B npouecce u3roroneHusi TaKMXx KapT Bbl CJAy4aHHO MO-
JKeTe BCTPeTHTb Ty HJIH_APYTYIO. sipKyio TJaaHety: Benepy,
Mapc, IOnurep (puc. 9) uau CarypH, ecid OHH OKaXKyTcs
B ¢ororpadupyemoit ob6anacru. CpaBHenue ABYX uau Gosee
CHHUMKOB OJHOH u TOH Ke 006/1aCTH, CHeJaHHBIX C IpOMe-
KYTKOM B HECKOJbKO HHe#l WM Helesb, CyAs MO 06CTOs-
TeNbCTBAM, NOMOXKET BaM JIerKO NMPOCJeJUTb HX MeJJeHHOe
nepeMellleHHe MO 3Be3LHOMY MNOJIO H OCOGEHHOCTH 3TOrO
NBHXXEHHS — CTOSIHHS M NMONSTHbIE IBHXEHHS,

Ecan B Buae ocoforo HckJOYeHHsi MosiBUTCS OoJsblias
KoMeTa, mojo6GHas TeM, KaKie OCYaCT/IMBHJIH OfHA 3a APYroH
B 1947—1948 rr. HaGaomaTenell 10XKHOTO He6Ga, Bb CMOXe-
Te MOJNYYHTb NpeKpacHoe H306paxKeHHe NpH NoMOIH 00bek-
THBa ¢ HaunOoJsblieHl BO3MOXHOH CBETOCHJIOH /35 uiH, ayy-
we, /o3 WAH !/ H C LOCTATOYHO KOPOTKOH BBILEPKKOH (He
6osee 20—30 cexyHn), uToGbl H36eKaThb 3HAYMTEJBHOH BbI-
TAHYTOCTH 3Be3x (cM. ¢oro | Ha BKaefike). :

[1pex e ueM 3aKOHYHTb 3TOT KPATKHii M HENMOJHbIH 006-
30p BO3MOXHOCTeH, MpefoCTaB/sAeMblX HENOABHXKHbIM al-
napaTtoM, HyXHO NpefynpeduTb MPOTHB OMACHOCTH 3a I O-
TeBAaHHSA OOGbLEKTHBA: OYeHb YacCTO B TeYeHHe ChIPbIX
Houell BeCb anmapaTr MNOKpbIBaeTcsi MJEHKOH H3 KPOXOT-
HbiX Kalejek, Jejnalolux OOBEeKTHB TOXOMHM Ha Hemno-
JIMDOBAHHOE CTeKJ/O, 4TO, KOHEeYHO, pa3pyllaeT HaJexay
NOJyYUThb TNpeKpacHbli cHHMOK! I103TOMY mpH 3KCMO3MUHU
HEKOTOPOH  JAJIMTENIbHOCTH  HeOOXOJMMO MNOJJEpKHBATh
BeCb anmapat [MOpH TeMnepaType, C/lerka NOBLIILIEHHOM
OTHOCHUTENIBHO «TeMMepaTypbl TOUYKH poCHl». [leACTBeHHBIM
CPeACTBOM $ABJs€TCA MOMelLleHHe TnoA annapart cnaaboro
ajekTponojporpesartesisi. Bocxonsimue OT Hero mOTOKM Ten-
JIOTO BO3yXa NPeJOXPaHAT YCTAHOBKY OT 3ail0TeBaHHS.

MoxHO Takxke HaleTb Ha OGBEKTHB KPYIJIYIO HaCaaKy
(npoTHBOPOCHHK) B BHIe TPYGKM H3 NpPOMOKAaTeJbHOH 3a-
yepHeHHOH Oymaru. Ho ee mnuHa He fo/XHa OBITH CJIMII-
KOM BeJHKa, urToObl OHa He cCpe3aJjia YIJbl M0Js 3peHHs
annapara. [Ipocroit ueprexk nmact ykasaHue Ha ee TpeGye-
Mble pasMepnl H B cly4yae HafloOHOCTH Bbl CMOXKETe B 3TOM
y6eluTbCsA, NOC/IeI0BAaTENbHO MNOMellasi Iy1a3 B MJIOCKOCTH
NJIaCTHHKH B YIVIaX H NPOBepsis, YTO HAcCalKa He BHUAHA.
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FrTABA II
ATMAPATBI HA 9KBATOPUAJIbBHOM YCTAHOBKE -

6. [Ipunyun 3sxkearopuara

Mbl yxe rosopusau, 4TO AJSl MoJyuyeHHsi (ortorpaduu
3Be3], NoKa3sbiBawllell uxX B popMe TOUEK, a He B BHIeE CJe-
JI0B, HeOOXOAMMO CJleJOBaTh 33 HX BHUAMMBIM [BHXXEHHEM
no He6y, nMojJepKUBas annapar MOCTOAHHO HaMpaBJeHHbIM
B TOYHOCTH Ha doTorpadupyeMbii yuacToK.

[TockonbKy BHAHMOe [1BHX€HHe 3Be3], M0 He6Gy BbI3BaHO
BpallleHHeM 3eMJIM BOKPYT CBOell OCH, TO 1/ CJIeXKeHHs 3a
¢oTtorpapupyeMblM y4yacTKOM HY2KHO, OYEBHAHO, MOBOPAYH-
BaTb annapaT BOKDPYT OCH, NapaJJsejJbHOH 3eMHOH OCH, C Ta-
KOH Ke CKOPOCTbIO, HO B NPOTHBONOJ/IOKHOM HampaBJ/eHHH.
DTO u ecTb NPUHLUHI IKBATOPUAALHOL YCTAHOBKU.

HyxHo, TakuM o6pa3oM, 160 MPHUCIIOCOOUTDH IS 3TOrO
Bally a3UMYTaNbHYI0 YCTAHOBKY (MaHOPaMHYIO TOJIOBKY),
JH60 MOCTPOHTb MaJleHbKHH, NPOCTOl 3KBaTOpHald. DTO He-
TPYAHO CaeNaTh.

B npununune p0ocTaTOYHO HAK/IOHHTb K TOPHU30HTY a3u-
MYTaJbHYIO OCb Ha yroJ, paBHBIH reorpacduuyeckofl LIKPOTE
TOro Mecra, rje Bbl xotute ororpadupoBats. Hano ee eie
YCTaHOBUTb B IVIOCKOCTH MepHAMaHa, HallpaBHB BePXHIOWO
yactb OCH K ceepy. Torfa 3ra ocb HOJyyaeT Ha3BaHHe
yacogol ocu. OHa NO3BOJISIeT HaAMpaBJAThL NPHGOP MO Yaco-
BOMY YIJIy WIH npamomy socxoxdenuro. Bropas och mosBo-
JisleT BU3UPOBATb MO CKAOHEHUIO.

7. Ocywectsrenue npocroll 3K8aTOPUANLHOU
YCTAHOBKU

Ecsu BH pacnmosiaraete maHopaMHOH ToJIOBKOH, ee Jierko
yCTAHOBHTb 3KBaTOPHAJbHO, KaK mokasbiBaer puc. 10. Jas
3TOrO MOJA Hee MOJAKIaiblBAlOT AePEBAHHBIA KJIMH C YIJIOM,
pPaBHBIM LIHPOTE MECTA; 3TOT yroJ MpOBepsieTCs TPaHCIOPTH-
pOM, WJIH XKe JOJKHO cob.iogatbes paBenctBo AB/BC=tg ¢,
T. e BC=AB Ha wmupore 45° (Hanpumep, Kpbim) u
AB = 1,15BC na mmupore 49° (uanpumep, Kameneu-ITo-
npoabckuit). Ta6G/axua TaHreHCOB BaM JAacT TOYHOE 3HavyeHHe
AB/BC pns Bawel MecTHoCcTH, a JI0GOH atiac — IUHPO-
TY ¢ C JOCTaTOYHOH TQUHOCTHIO.
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Hano, KOHeUHO, CJENHTb 3a TeM, 4TO6bI mojacTaBKa KJH-
Ha (TpeHOra, meHb M T. I.) GblIa CTPOro ropu3oHTa/bHd, B
ueM Bbl JIOJIKHbl yOEIUTbCS NPH NMOMOLIH MaJsleHbKOTO ypPOB-
na. Eme syyule momMecTuTb Ha noacTaBKy aBa ypoBHs, pac-
TNOJIOXKHB X TepneHauKysipuo. [Ipoussoxuts yeranosky 6Y-
JeT Jierye, 0ocOGeHHO ecM TPeHOry Hast (oTorpadpupoBaHus
Kaxblil pa3 nmpuaercsl BblHOCHTb. OCTaeTcsi npaBu/abHO OPH-
€HTHPOBaThb TPEHOry MO
asumyty. C Kamepo#,
cHaGXKeHHOH  KOpOTKO-
(HOKYCHBIM OOBEKTHBOM
¢ 6oJibLION CBETOCHJIOH,
BbIAEDKKH HHKOrAa He
OynyT  IJMHHBIMH, W
npubJauKeHHas  ycTa-
HOBKa Oyper jJocTa-
TOYHA,

Jas 3TOr0  BaM
npejsiaraercsi Ha BbIGOp
nBa cnocofa.

1. IIpoueptute  Ha
naardopme (Ha KOTOpOH
Puc. 10. DxBatopunaibHas yCTalOBKA  CTOHT KJMH) TOHKYIO

NaHOPAMHOH T'OJOBKH!: qepTy, ﬂBﬂﬂlOIllleCﬂ

I naopwan rotonks, 2wk e uriox  mpoeKuveli 4acoBoit ock

BeHb, 4 -— Kommac. MaHOpPaMHOH  TOJIOBKH

(puc. 10). ITomectute

Ha 3Ty uepTy Kommac Tak, uToGbl rpaayumpoka 0°—180°

(ceBep — tor) MpOEKTHpOBaJ/Jach TOYHO Ha 3Ty yepTy. Baina

TpeHora GyJeT CTOATb NMPaBHJIbHO, KOTAA CTpeJIKa Komnaca

OTKJIOHHTCSl Ha yroJ, paBHbIi MarHMTHOMY CKJIOHEHHIO Ba-

wefi mectHoctd. Hanpumep, B JleHnHrpajze CKJIOHeHHe CO-

crasasier 10° k BoctoKy. Hano, cienroBaTesbHO, HanpaBHTh

CHHMII KoHell cTpesku Ha 20° k 3anany ot 0° (YcraHoBka

He JIOJIZKHA COoJepXXaTb BOJH3M KOMIlaca MAarHHTHBIX Me-
TaJlJ0B.) '

2. Bbl MOKeTe TaKxKe H3TOTOBHTb MasieHbKyI0 aiudady *)
M3 IBYX HHIEKCOB, MOHTHPOBAaHHBIX Ha peGpe kauna BC.
‘Hanpasbte ee Ha Ilonsipuyto 3Be3ny, Kak pyxbe. Ouunbka
B 1° He 6yaer cyluecTBeHHa, MOCKOJNbKY Bbl He Oynere ¢o-
TorpadHpoBaTh 06J1acTH, CAUIIKOM OJu3KHEe K HeOeCHOMY

*) Kpyr ¢ peneHusMy,
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9

Puc. 11. KoHcTpykuus MaJeHbKOro ympoOIIEHHOrO 3KBaTOpHanaa (BBEPXY)
H [IPOCTOrO T'HAA C CETKOH HHTEeH (BHH3Y).

dxsatopuan; I — peryaupyemblii noxmunuuk, 2— V-o6pasubiit Bbipe3, 3 —craabHas 0Cb
BBUHYeHHast B 6pyc, 4 — IPOTHBOBeC, 5 —OCb CKJOHEHHA M3 HapesHoro mpyTta, 6 —uaco-
Bas ocb U3 1y6oBoro 6pycka, 7 — TelecKom-ruf, &— dorokamepa, 9 — IKBATOPHAIbHbIN
CTOJI, HABHHYEHHBIA HAa OCb CKJOHeHHS, /0 — IMMHHAA PYKOATKA AAA BPILIEHHS MO 4Haco-
BOMY 'yray, /1 —npocBepaeHHas NJacTHHa, ]2 — 6ykoBas 10CKa TOAMHOMK 20 MM, 13 — KO-
HHYECKHH HAKOHeYHMK. [MI: / —mpopesaHHoe KOJBLO AAA KPEMJIEHHS JHH3, 2— ABOHHOK
obvektuB (f or 30 no 50 cx), 3—rTpy6a u3 KapTOHa MK Oakenuta, 4 — nepeBsHHAs
BTY/Ka, 5 — ABYXJHH30BbI OKYASp f=2 cM, 6 —3aKpenuTeNbHblil BHHT, 7 —CeTKa HUTeH
/1o MM, 8 —ManeHbKad AaTyHHasd TPyOKa IAA PeryMPOBaHUA YCTaHOBKH, 9 — KapTOHHAd
wait6a, I0~—kKanan xarudoau. -



nnommocy. Iloab3ysch KapToii, Bbl MoXKeTe naxe MMONbITATbCH
BH3HPOBaTh Ha MECTO CaMOro MoJioca.

[Tpumenenre naHopaMHOH roJIOBKM BO3MOXHO JIHLIb AJfA
MaJo(opMaTHbIX anmnapaToB ¢ OGbEKTHBAMHM, HMEIOILHUMH
(dokycHoe paccrosiine He Gosee 10 cm. Ias kamepsl oT 15
1o 20 cm Bbl MOXKeTe MNOCTPOUTb MaJieHbKHil H OueHb MpO-
CTOM 3KBaTopHaJ MO yka3aHuaM puc. 11. 310 mact nosol
K MOCJeNyIOLMM YCOBepIUeHCTBOBaHUAM (cM. ra. 1V, § 17)
¥ MO3BOJHT BaM MOCTPOHTb HACTOSIIMH «(poTorpadHyecKui
3KBaTOpHa/M» KaK OueHb YNPOILLEHHYIO MOJe/b CaMbiX 60Jb-
IUKX COBpPEMEHHBIX acTporpados.

B uyacTHOCTH, OH TNPEAOCTaBHT BaM JyyllHe BO3MOX-
HOCTH /S ypaBHOBeLIMBaHMS, AONMYyCKalOlHe OUYeHb MJaB-
HOe BpallleHHe, Heo6X0AHMOe AJs1 TOYHOrO TMAMPOBaHHS MO
3Be3gaM.

Bonpoc ruaupoBaHusi fiBJAseTCs KaMHeM MNpPEeTKHOBEHHS
NpH KOHCTPYHPOBaHHH YCTaHOBOK TaKOTO POJa, H Mbl JO/IXK-
Hbl IO3TOMY Ha HEM HEMHOT'O OCTAHOBHTbCS.

8. Bedywjasn tpyba-2ud

[ns npaBH/IBbHOrO CJeXeHUS 3a ABHXKEeHHeM 3Be3l He
MoXeT GbiTb H peuH 06 HCIOJb30BaHHH BH3HPOB OOGBIU-
HbIX (oToannapaToB, Aaxe HauayuywmHx. Heo6xoxumo ycra-
HOBHTb MapaJ/iiebHO annapary MaJleHbKHH TeJeCKON-TH],
06beKTHB KOTOPOTrO NOJIXKeH HMeTb (POKYCHOe pacCTOsiHHe
3HayHTebHO OoJibliee, ueM Bail ¢ororpadpuueckuii 00%-
€KTHB.

Ecan Bb pacnosaraere MaJjieHbKOH MOA30pHOH TpyOOH
HJIM MOHOKYJASIpPOM OT NPH3MEHHOro OHMHOK/IA C YyBeauye-
HHEM B BOCeMb pa3 HJIH MeHbllle, TO OyldeT HeTPyAHO, Kak
nokasbiBaeT puc. 11, yKpenuTb TO WJIH APYroe mpH MOMOLILH
XOMYTOB Ha JOCKe, XeCTKO CBfi3aHHOH ¢ Qororpaduyeckoi
KaMepoil. B ciyyae ManodopMaTHBIX anmnapaToB paxke Jyd-
Ile YKpenuTh THA Ha NaHOpPaMHO#M TOJIOBKe, a anmapar
YKpenuTh Ha ruje. 3ateM Hano MOMECTHTb Iepel OKYJs-
pPOM THAa KpecT HHTeH, HATAHYTHIH Ha MaJleHbKOM KapTOH-
HOM UMJHHApE, CHaGXKEeHHOM YeThipbMsi 3apyOKaMH, MO3BO-
JSAIOWHMH HATAHYTb W NPHUKJIEHTb TOHKHE HHTH TOJLIHHOH
okoJio 0,1 mm (npoBosioKy OT TeseOHHOH KaTyIIKH, a MpH
ee OTCYTCTBHH — BoJjioc; cM. puc. 11). Hamo uto6bl HHTH
Obiin BHAHBL Ha ¢oHe HeGa 6e3 MX MOACBETKH. DTOT LH-
JIHHAP C CEeTKOH ROJIKeH GbiTb YKpelvieH NpH NOMOLIH Kap-
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TOHHbIX KAHHbEB, BKJEEHHBIX B OKYJfpHbIH Ty6yc Tak, YToO-
6bl HUTH OblIH Xopowo BHAHBH. DBHITh MOXeT, Bbl GouTechb
nonoptuth cBolo TpyOy? Torma BbH MOXKeTe MOCTPOHTH IO
yKa3aHusM pHc. 11 MaJseHbKHH TeJseCKOI, cnelHaJbHO Npea-
Ha3HayeHHBIH 17151 ynoTrpebJjeHHs, KOTODOe Mbl XOTHM eMy
naTb. 371ech BallleMy MacTepCTBY NpelocTaBjeHa cBo6ona.
YKa)keM JIHIIb, UTO MOXHO MPUMEHATb KapTOHHble TPYOKH
IJISL yIIaKOBKH TOBapoB H T. M.

B kauecTBe 06bEKTHBA MOTYT MOAOHTH NMPOCTble MJOCKO-
BBIYKJble JIHH3Bl ¢ (POKYyCHBIM paccrosiiueM ot 20 1o
50 cm, MONIOBHHKA pacKJIeeHHOro 00beKTHBa, 0OBEKTHB NOA-
30pHO# TPYOHBI, KYNJIEHHBIH Mo cayyalo, H T. n. Jas okyas-
pa MOXOHAYT MPOCTbie CHJbHbBIE.JHH3Bl ¢ (DOKYCHBIM pac-
crossuueM f, ot 1 mo 3 cM, HO Jyullle YCTaHOBHTb OKYJISIP,
COCTOSILIMI M3 JOBYX JIMHH3, KaK Ha puc. ll.

BaxHO HMeTb JOCTaTOYHOe yBeJHueHHe, YTOObl XOPOLLo
BHJIeTh TaKoe CMellleHHe T'HIHPyeMOH 3Be3[bl, KOTOpoe Ha-
YHHaeT NOPTHTh (oTorpaduueckoe u3obpaxenue. [lonyctum,
HalpUMep, YTO MpelesbHO TepIUMOe cMellleHHe H3006paxe-
HUsl 3Be3fbl Ha miactuHKe coctaBaser 0,02 mm (cm. § 2).
Hns xamepsl ¢ ¢GoKycHbIM pacctosiHHeM 50 MM 3TO COOT-
BETCTBYET yray okoso 1,5 MuHyThl nyru. Uro6sl xopolio 3a-
METHTb TaKOH YroJ Ha IJ1a3 Ha TaKOM CJ1a60oCBeTsLEMCS
06beKTe KaK 3Be3[lbl, HYXHO YBeJHUEHHE He MeHblle 4eM
B 5—10 pas, matouee BHAMMBIH YroJq oKoio 8—15 MHHYT
nyru. B tabaune 4 paloTcs peKoOMeHAyeMble pa3Mephl BO
BCEeX CJayYasX ¥ MHHUMaJabHOE yBeJHUYeHHe, KOTOPBIM Haxo
nosb3oBathed. (HamoMHuM, 4TO yBesMUeHHe YHCIEHHO paB-
HO OTHOIUIEHHIO (POKYCHOTO paccTOsIHUSI 00beKTHBA K (OKYycC-
HOMY pacCTOSIHHIO OKyssipa; ecan f=20 cu, a fi=2 cm, TO
yBeanuenue G paBHO aecsitH.) Bcerma nosiesHo mosib3oBaTh-
sl 10 BO3MOXKHOCTH 00Jiee MOIIHBIM TeJeCKONOM- THAOM, eM
yKasbiBaeMble TaGJHIIEH.

9. Ilpaktuxka 2uduposanus

Insi ruaupoBaHHsI MHCTPyMeHTa BbiGepuTe B 06JacTH
¢dororpadupoBaHusi HOCTAaTOYHO SIPKYIO 3Be3Ny, HaBelHTe
rMa Ha Hee W pacdoKycupyite ero Tak, 4tobnl Hzobpaxe-
HHEe 3Be3[Ibl UMeJIO BHJ MaJIeHbKOrO CBETSILerocss AMCKa, Ha
KOTOPOM MOXHO Pa3JIMYHTb Npoekuuio HUTed. Eciau HHTH
HE BHIHBI XOpOIIO Ha TeMHOM (oHe HebGa, HX MOXKHO Ha-
Ma3aTh paJHOAaKTHBHOH tdocdopecuupyrouleii  Kpackod,
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MpUMeHsieMO# 1JISl CTPEJIOK YacCoB, WJH, Jyulie, NTPUMEHHTD
CreLHasbHOe TPUCHOCO6JeHHe sl ocBelleHHst HHTEH (CM.
puc. 18 u 44).

[TorpenupyiiTecb B TOM, YTOGH B TeueHHe HECKOJIbKHX
MHHYT CJeIuTb 3a JBHXKEHHEM 3Be3[bl, MOHEMHOry M0BOpa-
YHBasi MOABHXKHYIO NJIaT(GOPMY NPH MNOMOLIH KaK MOXHO
6osiee NJIMHHOM PYKOSITKH, YTOOb! YIepKHUBATh 3B€3[y TOUHO
Ha MaJjleHbKOM YepHOM KPEeCTHKe CeTKH. :

Ins obecneueHusi TOYHOH THAHPOBKH HeoOXOJHMO, UTO-
6Bl 104 KHCTbIO WJIM JIOKTeM Oblja mpoyHasi omopa, 6e3 Ko-
TOpPOH GBbICTPO HACTYNHT OHEMEHHEe DPYKH, H HecTepnumas
60J1b BBIHYAUT Bac NPEKPaTHTb IKCIO3HIHIO.

Korzsa Bbl coutere ce6si JOCTaTOYHO HATPEHHPOBAHHBIM
B 3TOM «BH[€ CNOpPTa», CHUMHTE OCTOPOXKHO KPhILIKY C 06b-
€KTHBAa M HaYHHTe T’MAMPOBaHHUe, Bce BpeMs OyNydH FOTOBHLIM
HeMeJJIEHHO NpepBaTh 3KCMO3HIHIO B cjaydyae OIIHOOYHOrO
nBuxeHusi. OlHH MOMEHT HEBHHMAaHHS MOXKeT HCIOPTHTb
BCe!

Ta6auna  la ykaxeT BaM MaKCHMaJbHOe BpeMsi MoJjes-
"ol 3kcnosuimd. OnHAaKO BHauyaJjie, OCOGEHHO €c/id Bbl He
HaXoNHUTECh B YCJOBHSIX TMOJHOrO KoMdopTa, OrpaHHYHUBAN-
TeChb 3KCINO3ULHSAMU Bcero Juiib B 5—20 MHHYT, THAUDPYSR
KaK MOXHO 6o/ee THIaTeJbHO. YKe 3TO NMO3BOJUT MOJYYHUTb
MHTEpecHble CHHMKH (cM. ¢oro Il Ha Bkaefike), KoTOpble
HaBepHsika NOOYJAAT -BaC yCOBeplIEHCTBOBATb Balle 060py-
JOBAHWE W Bally TeXHHKY.

Tabauna 2 yka)KeT BaM INpeleJbHYIO BeJHYHHY 3Be3[,
KOTOpble MOXHO 3a(HKCHpPOBAaTb TNpPH pa3HOM BpeMeHH
5KCMO3HLUHH B 3aBHCHMOCTH OT OTBepCTHSI 00beKTHBa. OTH
3HayeHHsi, KOHEYHO, MeHbllle, yeM 3HaueHUsi U3 Tabauub 1,
KOTOpasi 1aeT TpeleJbHO NOCTHXKHMble BeJHUMHBI.

Bo BcsikoM ciyuae, Ballld MepBble ONbITHI C TaKUM IMpo-
credinuM 06GOpydOBaHHEM He TNpomaxyT — U3BeCTHble acT-
podororpadsl CBOMMH JIYYIIUMH HOCTHXEHUSMH 0O6s3aHbHI
ONbITAM TAaKOTO POJaA. v : ’

10. dorozpaguposatue 36e30

" O6sanaHue 3KBaTOPHAJOM TIOMOXET BaM 3aHATbCA C
yCTeXoM yxe 3HauuTeJbHO OoJjiee OOWHMPHOH o06JaacTbio
HabsoaeHui 1 B 0CO6eHHOCTH HaGJ/IIONeHHSIMH 3Be3],

~a) Ilpedeavras 38e30Has seiuduna. Jlanubie Tabaun 1
1'2 yKasbiBalOT Nipejebl BallMX Bo3MoxHocTeH. Jns o6hiys
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HBIX alNapaToB C OTBepCTHeM 2—3 CM H JIeTKO OCYIIeCTBH-
MbIX 3Kcmo3unui or 5 no 30 MHHYT npenes HaXONUTCH
mexny 10-i u 12-if 3Be3gHoOil BennuuHo#. [Ipumem 3a cpen-
Bee 11. dto o3Hauaer, yTo Bbl yXXe Moxere (ororpadupo-
BaTbh 3Be3abl B 100 pa3 MeHee sipKue, ueM caMble cjaalble
3Be3]bl, BHAHMble HEBOOPYKEHHBIM IV1a30M.

Tabauua 5 ykaxer BaM cpellHee 4YHCJIQ 3Be3f OGoJee
SIDKHX, yeM JaHHas ¢ororpauyeckasi BelHYHHA Ha KBaJ-
paTHHIH rpajlyc B pasHbix objactsax Heb6a. OHa mokasbiBaer,
4yTO B mnoJsie3HOM mnoJe 25°X36° (maum 30°X30°), T. e. Ha
900 xB. rpanycoB, NOKpbiBaeMblX CHHMKOM B OOBIUHBIX ycC-
JIOBHSIX, BBl MOXKeTe 3aperucrpuposatb okosio 5000 3Be3n B
obJacrax, nanekux or Mneudoro Ilyru, u or 20 mo 30 Thi-
csiu 3Be3/l B 3Be3JHbIX o6Gsakax camoro Muaeunoro IlyTh.

OTMeTHM, YTO 3Ta MaJieHbKas TabJH4YKa 5 MO3BOJIHT
BaM C yZIOOGCTBOM ONpene/UTb NpelejbHYI0 BeJHYHHY, KO-
TOpas NoJyyaeTcs Ha BalIMX CHHMKax. [is 3aToro jmocra-
TOYHO NMOACYHTATb B JIyNy BCe 3Be3[bl Ha HeraTHBe, COJIEp-
XKallpecsl B MaJleHbKOM KBajpare, HMelOlleM, HalpuMep,
cTopoHy B oauH rpamyc (uro cocraBaser 0,0175 ¢okajb-
HOrO pacCcTosiHus OObeKTHBa), W HaHIeHHBI# pe3ynbrar
cpaBHUTb ¢ Tabauued. Ilpu 3TOM Hamo yuecTb rasakruue-
CKYIO IUMPOTY 3aCHATOH 06JacTH (OTCUMTHIBAs ee, HampH-
Mep, no rpaduKky B QYHKIUH 3KBATOPHAJbHBIX KOOPAHHAT).

6) Armocgeproe noesowserue. TlpepenbHbie BeJHUMHBI,
yKa3biBaeMble Tabauuamu, 1, 1a 1 2, 1 faHHblE, BHIBOJUMbIE
H3 Tabaunbl 5, BepHbl TOJBKO MpPH HOCTAaTOYHOH BHICOTE
3Be3]] HaJ TOPU30OHTOM — He MeHee 45°. BamxKe K ropusoH-
Ty BecbMa OomyTHMb 3 dekTsl aTMocdhepHOro NorJoLieHHs,
TaK Kak aTMoc¢epHoe NOTJIOIIEHHe ropa3fo CHJbHee B CH-
HUX H (HOJMETOBHIX Jyyax (K KOTOPbIM OOblYHBIE TJIaCTHH-
KH HauboJjiee YyBCTBHTEJbHBI), YeM B XKeJAThIX M KPaCHBIX
ayyax (B o6sacTu HauGoJblIe#l YYBCTBUTEJNbHOCTH TJ1a3a)
(cm. doro III Ha BKJeiike).

OTo morJyoleHye MeHseTCsl 3HAUYUTEJIbHO NPH H3MEHEHHH
MecTa W Aa)ke OTO IHA KO [NHIO {laxe OT MOMEHTa K Mo-
MEHTY) B OJHOM H TOM K€ MecTe B 3aBHCHMOCTH OT COCTOfI-
Hua arMmocdepn. OxHaKo I/ paBHHH, BAaJH OT TrOPOIOB,
MOXHO TPHHATH BeJMYHHBI Tabauubi 6, Bbipaxkawmed 3T0
TOTJIOLleHHe B TOTepe 3Be3[HOH BeJHYHHB HAa Pa3HHIX BBI-
coTax s OGBIYHOM, He OYYBCTBJEHHOH 3Mysabcud. Ha nawn-
XpOMaTHYeCKHX MJIACTHHKAX ToTeps OyJer MeHblue npmwep
HO HaloOJIOBHHY.
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Tak, eciu BB MNOJyyaeTe y 3eHHTAa NpeNeJbHYIO BeJH-
uuny 10,5, Ha BbicoTe 30° HaJ rOPH3OHTOM Bbl MOJYYHTE He
G6onee uem 10,0 1 9,5 Ha 20° BoicoTnl ¥ T. A. [losTomy Hazno
u3beratb QororpadupoBaTh Ha BLICOTAX MeHbLIHX, yeM 20
uau 30°.

B) CocraeaeHue nebecrozo arsaca. OnpefenuB 3KCIHO-
3HUHIO, HYXHYIO AJIS NMONYy4YeHHS Ha NJIaCTHHKe 3Be3J AaH-
HOM 3Be3J[HOM BEJHMYMHBI, HJIH MO KpafiHe#i Mepe TaKoii, Ka-
KYI0. MOXKET JOCTUTHYTh Ballle 060pyJOBaHHEe 32 3KCNO3HUHIO,
OTrpaHMYHUBAaEeMYi0 TOJNBKO BAIHM TepIeHHEM..., Bbl CMOXeTe
NpeaNnpHHATb CcOCTaBjeHHe (ororpaduyeckoro 3Be3LHOro
aTsaca, OOXOJsi MO NeCATOH, OMMHHAALATOH HJH JBEeHaala-
TOH BesHuHHB. Tako# atiac 6yJer MHOTO TO4Hee, yeM Bce
HayepueHHble aT/achl, KOTOPHIMH Bbl MOXeTe pacloJiararb,
n 6yner comepxkaTh 6oJbliee YHCJIO 3Be3J:

Takoe npexnpuaTHe BHOJMHe ocyllecTBUMO. B camoMm je-
Jie, Touiaab HeGecHoH cdeprl, BUAUMOH B CPelIHHX IIUPO-
tax, cocrapjser okojo 30000 kB. rpagycoB (moJHas mno-
BepxHOCTb c¢epbl coctasiaser 41000 kB. rpaayco). O6b-
€KTHB, KOTOpPbIi MBI pacCMaTpHBAaJI4, JIeTKO TNOKpbIBaeT
nnomans 20°X20° 1. e. 400 kB. rpanycoB Ha cHuMKe. Oue-
BHJHO, COTHH CHHMKOB JOCTAaTOYHO /sl TIOKPHLITHSI BCEro He-
6a, BUIHMOI0 B HalIMX ILIHPOTAX.

B nmeficTBHTENIBHOCTH HaJ0 yuecThb, YTO Kpas CHHMKOB
ObIBAIOT XyXKe, YeM LEHTp, U YTO MOJe3HO MpefyCMOTpeThb
HEKOTOpOe NepeKphITHe COCeJIHHX CHHMKOB.

HonyctuM, uto 120 CHUMKOB HaJ0 MOJyYdTb 3a OAHH
roj — nepHoi, HeoOXOZMMBIA 18 TOro, uro6bl Bce He6O
Npourio yepe3 MepuaHaH. 1o cocrapisieT 10 CHHMKOB B
Mecsll, WM, CKopee, 3a |5 IHeH, NMOCKOJNBKY JIyHHble HOYH
HCNO/b30BaTh HeJb3s. OKOHYATeNbHO 3TO COCTaBJsieT MO
nsaTh CHHMKOB B HeJeJIO B TeueHHe ABYX HeJeJb KaXXJOro
Mecsilla — 3TO BIOJIHE OCyllecTBHMO. Ecsiu 3KcnoHHpoBaTh,
HalnpuMep, Mo noJjyyacy, TO B XOpOLIYI0 MOToAy Jerko no-
JYYHTb IBa-TPH CHUMKa 3a Beuep. CuenoBaTesbHO, HOCTa-
TOYHO XODOIUO HCMOJb30BAaTh B CPefiHeM JBe OJaronpusT-
Hble HOYH B Hegemio. [IpH Xopouem KJHMaTe Ha 3TO MOXKHO
paccuMThiBaTh. B ciyyae HyXJAbl HEKOTOpHe NPoOGesbl, KO-
TOpHIE HAKOMATCS 3a FOfA, MOXKHO OyJeT 3amoJIHUTh B cle-
AylolleM TOAy. :

Hraxk, npu nmoMolux Baulero MaJjeHbKoro ¢oroanmnapara,
BBl MOJXKETe MeHee, YeM 3a JBa rofla JIerko COCTaBHThb aTJac,
copepxauuit or 500000 no 1000000 3pean!
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CHHMKH HaJo BOCNPOHM3BOAHTb KaK HEraTHB (YepHble

3Be3[bl Ha 6esqoM (pOHe) MOCpeACTBOM YBeJHUeHHs mocje
KoHTparunupoBauus (cm. ra. VII, § 29).
"~ HnrepecHoe npHMeHeHHe TaKOro aTjaca COCTOHT B CH-
CTeMaTHYeCKOM MOHCKe KOMeT H HOBBIX 3Be3]l, KOTOpbie Bbl
MOXeTe OTKphiTb, BHHUMaTeJbHO CpaBHHMBasi JBa CHHMKa
OZlHO! M TO# e 06.aacTH, NoJyuyeHHble B pa3Hbie Houd. Ho
6yabTe BHHMaTeJbHBl K NMBUVIHHKAM H MajleHbKHM JAedeKTam
cnosi! Beakaa HeyBepeHHOCTb 3TOrO pPoja YCTPaHHTCH, €C/IH
MOXKHO (ororpadupoBaTh OJHOBPEMEHHO OAHY M Ty Xe 00-
JacTb JBYMs CHapeHHbIMH anmaparami. CpaBHeHHe Ma-
JIeHbKHX CHHMKOB YAOGHO HeJiaTh B CT€PEOCKOM, B KOTOPOM
BCE pas3J/IMyMsl MPHBJEKAIOT ropa3fao 6o/bliie BHUMAHHS.

r) Poroepapuposarue xomer. Ecin BaM Koraa-au6o
NOCYaCTJIHBHTCSl YBHIETb NOsIBJeHHE Ha Heb6e KOMEeThl, TO TO
Ke caMmoe npocroe o60pyZOBaHHE MO3BOJHUT BaM MOJYYHTb
npekpacHuie ¢ororpaduu. Heo6xoaumo TONbKO rHAHPOBATH
0 roJIOBe CaMOH KOMeThl, TaK KaK KoMera, Booblle roBop4,
JOBOJIbHO OBICTPO NepeMellaeTcss OTHOCHTENbHO 3Be3l, KO-
TOpble OCTaBAT TOTJA Ha CHHMKe MaJieHbKHe YepPTOYKH —
CBOH CJIeJIbl.

Eciiu aBuXeHHe KOMeTbl He CJHIIKOM ObICTpO, H Ball
annapar HMeeT [OCTaTOYHYIO CBeTOCHJay (He MeHee !/;),
yTo6bl He OBLI0 HYXAbl (QoTorpadupoBaTh HECKOJBKO
MHHYT, Bbl CMOXeTe C TaKHM Xe ycnexom THAPOBaTh MO
3Be31aM, ecau 3T0 ynoOHee.

Takue ¢ororpaduu noOkasbIBalOT XBOCT KOMETHI rOpas-
Jo 6oslee AJNUHHBIM, YeM BHJHO HEBOOPYXKEHHLIM TJa30M.

B o6uieM, npu noMoumu oObIYHBIX MaJIeHbKHX ammnapa-
TOB, MOHTHPOBAaHHBIX Ha 3KBaTOPHAaJIbHOH yCTaHOBKe, MOXK-
HO BLINOJNIHHTb TOYTH Bce HaO/IOJeHHs,, AOCTYNHble clie-
IIMaJIbHBIM MHCTPYMEHTaM ¢ KOPOTKHM (OKYCHBIM paccros-
HHeM, HO, KOHEYHO, C MpPOMOPLUHOHANbHO YMEHbLIEHHOH 3¢-
¢dekruBHOCTBIO. MOXHO cnpaButhesi Takxke ¢ § 13 (ra. III)
1 § 18 (ra. IV) mnsa Gosee neranbHOro ykasaHus Ha o6b-
ekThl ¢ororpadupoBaHus M Ha HeOOXOAMMLIE IIPH 3TOM
NPeLOoCTOPOKHOCTH.



YACTb BTOPA4

ACTPO4 OTOIrPA®HSA MPH [1OMOILIH
C.iSLIHAJIbHBIX AIIIIAPATOB

Kak Mbl BHOeNH, HHTepeCHble pe3yabTaThl MOryT GbITb
noay4yeHsl NOCPeACTBOM OObIYHOro ororpaduueckoro amma-
para.

Opnako ropasmo GoJjiee WIHPOKOEe MOJ€ BO3MOXHOCTEH
OTKpBIBaeTc o6/ajgaTento 6oJsiee MOLIHOTO HHCTPYMEHTa,
CrelnHatbHO NpefAHa3HAUYeHHOro [JIsl HCIOJAb30BaHHUSA B aCTPO-
doTorpagun-H cneyHajbHO NPHCHOCOOJEHHOrO AJst ONpeje-
JIEHHOTO Ha3HaueHHs. MBI nokaxeM, 4TO NOCTPOHKa TaKHX
HHCTPYMEHTOB MOXeT ObITb OCyHIeCTBJeHa C HeOOoJbLIMMH
3aTpaTaMH, H HajeeMCsl, YTO NepBble YCHeXH, NOJy4YeHHbIe
¢ OObIYHBIMH amnapaTamu, BO30YAUJIH y 4YHTATeIsl KejaHHe
063aBecTHCh CNeLHAJbHBIMH, GoJiee MOUIHBIMK amnmnapa-
TaMHu. :

B 3aBHCHMOCTH OT HaMeueHHOTO MCIOJIb30BAaHHA HaMO
cllesiaTb KaMepy OAHOTO H3 TpeX CJeLyIOLIHX THMOB:

1. KopotkogorycHeie kamepbt ¢ GONbLIMM TOJIEM 3pe-
Husl (¢pokycHoe paccrosinue oT 10 no 20 cm) xapakTepH-
3YIOTCS B OCHOBHOM GoJablio# cBeTocusoi (oT !/y mo '/s) u
npeaHasHayeHbl Ajs (GoTorpaHpoBaHHsi B OYEHb MEJKOM
Macuwitabe NMPOTSIXKEHHbIX HCTOYHHKOB MaJiOH SIDKOCTH: 30-
JuaKanbHOro csera, MieuHoro IlyTH, mOJISIpHBIX CHSIHHE M
T. m. (. IID).

2. Kamepol cpedneeo ¢okycroeo paccroanus (ot 20 no
100 c» n Oonee) c ymMepeHHBIM NOJeM, HJIH MaJieHbKHE
acrtporpadbn, XxapaKTepHayeMble YMEPEHHOH CBETOCH-
qoit (ot /3 mo /1) H C IOBO/NIbHO GOJBLIHM CBOGOMHBIM
OTBepCTHeM, MpeAHa3HaueHHble AJS ¢ororpaduUpoBaHus B
6osee KpymHOM MacimitaGe 3Be3l, KOMET M TyMaHHOCTEH
(ra. IV).

3. Haunnogorycroie Kamepor (HoKycHOe paccTOsIHHE OT
100 mo 200 cm u Goablue) ¢ MaJabiM NOJEM, WIH @oTo2pa-
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¢uttecxuu pedpakTop, XapakTepHayeMbifi MaJoH cBETOCHIOR
(15—"/2), npenHasHayeHHne s ¢oTorpadHpOBaHHS B
KpynHoMm Macwitabe Connua, JIysn H naaner (ra. V).
Hakoneu, anas mwo6HTeNss C ONBITOM MBI YyIOMsSiHEM 06,
HCnoab3oBaHUH QoTtorpaduueckux pedJexkropos (ra. VI).

TrTABA I
' KOPOTKO®OKYCHBIE KAMEPbBI

11. Koporkogokycuble 06veKTusbL
(orycroe paccroanue or 10 do 20 cm)

Korga OcHOBHBIM JOCTOHHCTBOM OGBEKTHUBaA siBasieTCS
€ro OrpoMHasi CBeTOCHJ/a, MNPHXOAHTCA' AOBOJbCTBOBATbCA
yMepeHHbIM (DOKycHBIM paccTosiHveM. CyliecTByIOT 06bek-
THBBI, AOCTHTAIOUIHE CBETOCHAB !/; naxe masi QOKyCHBIX
paccrosinuii nopsiaka 10 cx. OfHako HX PeAKOCTb H BBICO-
Kas lleHa MnpenAaTcTByeT HX npuMenenuo. Kpome Toro,
KHHOOOBEKTHBB !/; M /15 MMEIOT CAHILIKOM Kopon(ue do-
KYCHble PacCCTOSIHHSA.

TloaTOMY, UTOGHI MOJYUHTb NOJe3Hble GOKYCHBIE paCCTOH-
Hust or 10 1o 20 cu, MpPaKTHYECKH MPHXOMUTCS AOBOJNBCTBO-
BaTbCsl pelLUeHHSIMH MeHee COBEplIEeHHbIMH, HO 3aTo GoJsee
nocrynubiMd. C 310/ TOYKH 3peHHs yiKe MPOCTOH KOH/IEHCOP
BAlero YBeJHUMTeNs TNpeAcTaBasieT COGOH TNpHeMJaeMbIH
«00beKTHB». Yalile Bcero OH COCTOMT M3 [ABYX [JIOCKO-BbI-
MyKJbIX JHH3 B 00Llel onpaBe ¢ NJIOCKHMMH NOBEPXHOCTSIMH,
obpalleHHbIMH HapyXKy. PaccTosinne Mexay JHH3aMu — NO-
paaka !/3 GOoKyCHOro pacCcTOsIHHSI CHCTEMBI.

Takasi cuctema o6pemMeHeHa BCSKOro pofa a6eppauu,wu
Ha ocu (abeppauusMu XpoMaruuyeckoit H chepHueckoit) H
BHe OCH (KOMa, aCTMrMaTH3M, KpHBU3HA MO, AHCTOPCHA).

Onnako eciu He BbIOUPATb KOHAEHCOP CJHILKOM 60Jb-
UM H NPUMEHSITh €r0 TOJbKO K Pa3MbITHIM 00beKkTaM, mpo-
TAXKEHHbIM, H 6e3 TOHKO# CTPYKTYpbl, OH BCe e MOXeT
ObiTb moJsie3eH. [I/isi onpefe/IeHHOCTH CKajKeM, YTO XOPOIIO
He npeBblLaTh auamerpa 85 mm (yBenuuureab aas 6X6)
s dokycHoro paccrosinus okono 100 mm ('/19). Kou-
JNEHCOp HECKOJNIbKO GOMbIHA, ¢ (OKYCHLIM PacCTOSHHEM OT
15 no 20 cm, nayuwe sagmadparmupoats o 75 HITR
100 mm (1/5).
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12. Monrax kamepbot

Kamepa, a71s Koropo# NpefHa3HayeH S5TOT cnyqai’mui’a
06BLEKTHB, MOXET ObITb KaMepod ¢ MexoM, y KOTOpOH H3-
MEHHJH TMepefHIo0 MOCKY TaK, 4ToGbl OHa MoOrjia HMeTb
HyXHoe otBepcTHe (puc. 12,a). OmHaKo HCTHHHBIH Macrep
Ha BCe PYKH He 3afyMaeTcsi MOCTPOHTHL Gosee MOAXOAALLYIO,
KECTKYI0 KaMepy, CHa6GXXeHHYIO NMpHCnocobJeHneM Aas BO3-
MOJXHOCTH (OKyCHpOBaTh Ha GECKOHEYHOCTb M BCTaBJATH
OOLIYHBIE KacCeThl AN MAacTHHOK 4,5X6 uau 6,5X9 cm
(puc. 12, 6).

- Puc. 12, MoHTax KOHAEHCOpPa Ha KOPOTKODOKYCHOH kamepe:
a) 1 —Tpu BHHTA, 2 — MeTanauyeckas Anadparma, 3 — KoH1eHcop; O) I —mna3 u3
(danepn A% KacceTH, 2 — CTeHKa KamepH, 3= KOHZEHCOD, CKOAb3ALIMA B Tpybke

Aas GOKYCHPOBKH, 4 — CTONOP.

OrdokycupoBaTb kKaMepy Hafo npo6aMu Mo 3Be3fgam,
KaK yxe ONHCbIBaJOCb B § 2, HO BBHAY CHJIbHOH cdepuue-
ckofi aGeppalliy Takoro o6beKTHBA OHA He MOXeT ObiTb CO-
BepiuenHoH. Jlyuire BhIGpaTh MJIOCKOCTb (DOKYCHPOBKH, CO-
OTBETCTBYIOILYIO (OKYCY ULEeHTpPaJbHbIX JydeH; NpPH 3TOM
HSATHO abeppalHH KpaeBbiX JydYeH OuYeHb BEJNHKO, HO He
OYeHb APKO. TaK -MOXKHO MOJNYYHTh GoJiee xopoume u306pa-
XKeHHs1 CnabbiX 3Be3AHBIX 0OBHEKTOB.

Has 85-mm KOHAEHCOpa (OKYCHPOBKY Hajo caenaTb fo-
clle: NpeBAPHTeAbHOTO JHa(pparMHPOBAaHHA [DHMEDHO [0
30 ‘MM TIPH ‘NOMOILH KPBIUIKH H3- yepHoit GymarH, nometiae-
MOH Nepej Hapy»HOH NOBEPXHOCTHIO.
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Uro KacaeTcsl WITATHBA KaMephbl, TO UM MOKeT ObITb HJIH
npocras MJaHUIETKa Ha a3HMYTaJbHOK TNOACTaBKe, CHab-
JK€HHasi MpoCTeilIell BU3HPHOH TPyOKOH, KaK NOKa3aHOo Ha

Puc. 13. Ilpocras MOHTHPOBKA KOPOTKODOKYCHOMH

Kamepbl 1as (ororpapupoBaHHS 30IHAKaJbHOrO

CBE€Ta Ha a3MMyTaJbHOM IUTAaTHBE C THAHPYIOIEH
Tpy60H 6e3 ONTHKH.

puc. 13, WIM MajeHbKas 3KBAaTOpHaJbHas YCTAaHOBKA. CO-
OTBeTCTBYIOLIas yKazanuam § 7 u 17.

13. [pumernenue KOpOTKOPOKYCHOIX Kamep

Kak Mbl yxe BHIeJNH, B CHJIYy OTDOMHOCTH CBOMX abep-
pauuil KOHJEHCOpbl MO03BOJAIT (oTorpadHpoBaTh JHIID
OYeHb TPOTSIKEHHbIe OG'BEKTHI, OueHb cjabble W JHIIEHHbIE
TOHKOW CTPYKTYpHI, /IS KOTOPHIX OdeHb OoJsibliasi CBe-
TOocHIa OOBEGKTHBA [peACTaB/sieT Haubosabliee €ro Jio-
CTOMHCTBO.

C sToff TOYKH 3peHHSI OueHb HHTepecHble pe3yJbTaThl
MOXHO MOJYYHTb, (oTorpadupys oObeKTbl TakHe, Kak 30-
IuaKanbHbill cBer, Mieunbii [1yTh, cBeueHue HOYHOro Heba,
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a npu caydyae U NOJsPHBbIE CHSHMA M Haxe GoJbliHe KoMe-
ThI, NOsiBJsIOLIHeCS B cyMepkd. K 3TOMy MOXHO 100aBHTb
3eMHoe ¢oTtorpadupoBanue npu cBere JIyHB M maxe B N0J-
HOH TeMHOTe IpPH OCBelleHHWH HOYHBIM HeGOM H, HaKOHel,
dotorpacdupoBaHue cBeTAUMXCA HOUHBIX 06GJakoB. Bce stu

Puc. 14. 3oauakanbublit cBer u cos3sesgue Buausneunos. Poto-

rpagus nepen pacceetoM 29 asrycra 1936 r. kopoTkodo-

KYCHOH kamepoit C KkoHjeHcopoM (cM. puc. 13). Buinepxka
10 Munyr.

NOMBITKH HMEIOT CMBIC/ JHIUb BAAJH OT PAacCesiHHOro CBeTa
ropoja M Hy>KAAlTC B HCKIIOYUTENbHO SICHOM HeOle.

a) Poroepaguposanue nosapHulx cusHull u 300uaKaib-
HO20 ceeTa. KoHeHCOopbl MOTYT UMeTb HIeaJsibHOE ToJe MpH-
MeHeHHus1 AJs ¢ororpaupoBaHUs NOJSPHBIX CHSHHEA W 30-
JAHaKalbHOro cBera. VX NpHUMEHSIOT NpPH TOJHOM OTBep-
CTHH B KOMOMHALHMH C cCaMOH YYBCTBHTEJbHOH MaHXpoMaTH-
YeCKOH 3MyJbcHel, MN03BOJALIEH M0/yyaTh MHpeKpacHbie
n3o0pakeHHs NpPH BbIAEPXKKaX BCEro JHIIb B HECKOJbKO
MHUHYT (puc. 14). dra GeicTpoTa 0COGEHHO LIeHHA B Ciyyae
NOJSPHBIX Jyuel, POPMbl KOTOPHIX 4aCTO MEHSIIOTCA OUEHb
6bICTpO.

B cayuae 3omnaka/ibHOrO CBeTa XOpOWIO THAMPOBATh B
TeueHHe 3KCIO3HLHH HO 3Be3JaM, TaK KaK Mbl HMEeM [JeJio
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¢ BHE3eMHBIM OGBEKTOM, MepeMellaloIMMC BMeCTe ¢ He-
GecHolt cdepoii. Ho 310 HeobOs3aTenbHO, eclH BhlaepxKa
OuYeHb KOpPOTKa, H MOHTHDOBKA, KaK-Ha pHc. 13, yacro 6y-
JleT JOCTaTOYHOH.

HanoMHuM, 4TO B HAIIMX IUHPOTAX camoe 6J/1aronpusr-
Hoe BpeMs JJisi HaGJIOeHHS 30JHaKaJbHOIrO CBeTa — 3ITO
¢eBpasb H Mapr (mocie cyMepek), CeHT6pb— OKTAOPDb
(nepen paccBeToM).

KpoMe TOro, sIpKOCTb 30[HAKaJbHOro cBeTa ObiBaeT
.60oJibIlle BCErO 3a rojJ HJAH ABa Mepen Muuumymom CoJIHey-
'HOA aKTHBHOCTH.

6) Poroepajuposanue Maewrnoeo Myru. M.ne!mbm [Myrs
npeAcTaBiseT TakXe OuYeHb HHTepecHbii 00bekT aas ¢oro-
rpadHpOBaHHs NMPOCTHIM KOHAeHcopoM. B stoM cayuae mo-
JIe3HO HEMHOro 3ajMadparMHpoBaTh ero, Hanmpumep, 1o '/y
WaH Jaxe A0 !/3, u ¢ororpadupoBaTh HECKOJBKO HOJbile
(oxono 30 MHHYT), uTOGBl HECKOJbKO CKOMIEHCHPOBaTh
aGeppallui H NoayuuTb 6oJjiee ueTKHe H300parkeHHUs 3Be3X.
OcraTtounble abeppalluu, eile CyLleCTBeHHble, NPOU3BOJAT
C/MsIHHE COCeNIHHX 3Be3AHbIX H306paxeHud. OHH HaxXe AyY-
\Ile- BBIIBAT 3Be3JHble TPYNMHPOBKH H CKONJIEHHS, o6paaylo~
uMe rajaktHueckne obaaka (cM. ¢orto IV Ha Bx.neuxe)

MOHTHpYS COOTBETCTBYIOWIMM 06pPa30M ONHMH 3a HPYTHM
OJIMHAKOBO yBeJiHUeHHble CHUMKH C HeraTHBOB, NMOJYYEHHBIX
mocJieI0BaTe/NbHO B OJAMHAKOBBIX YCJOBHHX, MOXHO COCTa-
BUTb ¢ororpaduueckyio kapry Maeunoro Ilyru. OHa oueHb
XOpOLIO MOKa)eT INOC/ef0BaTelbHOCTb 3Be3IHbIX 06J1aKOB
Hame#i TajakTku H npeAcTaBHT OOJblIHE BO3MOXKHOCTH
I PA3HBIX HCCNEOBAaHHA H HHTEPECHBIX COMOCTaBJIEHHH.

TIABA IV
KAMEPbl CPEIHEIO ®OKYCHOIO 'PAC'CTOH'HI/ISI

14. 06’68KTu6bt cpednezo d)oxycuoeo paccroanux
(or 20 J0 100 cm)

,«Ha 3TOT pa3 HaM MOHaAo6ATCA 3Be3fHble H300parKeHHs
Hauayuulero kKauecrsa. B ¢oromara3nHax U B KOMHCCHOH-
HHIX. Mara3uHax npojaercsi MHOrO OOBbEKTHBOB, CKOHCTPYH-
pPOBAHHBIX JJ/Is1 paboT npodecCHOHANOB. STH 06BEKTHBLI BBH=~
Iy HX 3HAYHTEJIbHBIX pa3MepoB MOTYT HMeTb HHTepeCHble
aCTPOHOMHUECKHE NPHUMeHeHH .,
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.. He Hagpo 3a6miBaTh, YTO HHKaKasg KOMOMHalHA ONTHKH
‘He TIO3BOJISIET NOJHOCTBIO- M OJHOBPEMEHHO YCTPaHHTb BCe
abeppanuu. OcraHoBHMCA HA THNaX OObEKTHBOB, HauboJee
NOAXOMAWIMX [UIf paccMaTpuBaeMbix paGor. «Boabine
‘osisi», CBOOOXHBIE OT MCKaXeHUH, B acTpodororpaduu pen-
Ko pocruraior 30°. Ilna sroro Tpe6ye'rca OueHb xopolilee
‘ucnpasienue cdepuyeckoir abeppauuu Ha ocH. CyuiecTByIioT
HeKOTOpble KOMOHHALMH, CNelHaJbHO PacCUHTAHHBIE B CO-
"OTBETCTBUM C 3THMH TpeGoBaHusiMu (Actpo-Teccap, oGbek-
TuB Pocca), HO OHH, K COXAa/NEHHIO, CIHIIKOM peakH... Ile-
peifiieM 1O3TOMY K THnam 6oJjiee pacnpocTpaHeHHBIM H Go-
JIee NOCTYIIHBIM,

" Tlpexune 06bEKTHBH B ONpaBaXx, MOKPHITHIX XKeJThIM Jia-
'KOM, HHOTJla JOCTHraioT 60JIbIIMX pa3MepoB, H UMK OTHIONb
‘He eJefiyer npeHebperaTh, XOTA OHH He HCIpaBJieHHl 33 BHe-
bCeBbl€ d6eppallii TAK, KaK HCIpaBjeHbl COBpPEMEHHhIe CH-
cremMbl. OMHAKO KauecTBO HX BLINOJHEHHS MO3BOJISET HHOTAA
fioNy4yaThb BOCXUTHTeNbHbIE H300paKeHus Ha ocH. « PéxTnin-
‘Heapbly PabOTAlOT NPH CBETOCHIAX OOGBIYHO HEGOJIBIIHX, NO-
‘psisika /1. «IletuBann», 4acTo Ha3biBaeMbie NMOPTPETHLIMH
'06'b6KTHBaMH, HMEIOT CBETOCHIY, OOBIYHO 3aKJIIOUEHHYIO Me-
Kny Yes u 1/3. Hcnpasnenue chepuyeckoit abeppauud y HuX
‘MOXeT OhITh HIEANbHLIM Ha OCH, HO 3aMeTHasi KPHUBU3HA
‘n6Js1 1o3BoJseT  MX HCHOJb30BAaTh B aCTPOHOMHH JIHIIb
‘Ajis ¢GopMara NIACTHHOK, yKasaHHOro B NMPHBOAMMON 31ech
'raﬁnmle '

Ornépcfue Doxycroe dopuar, MoxpruBaemoe noae
paccrosuue (cm) cM
RIOAMB »M H cBeTOCHAA M ) rpanycs’
2 | 50 | 200/ | 4,x6 40540 1212
| 30/ | 6/,X9 5050 1010
3 76 | 30(1s5) | 61/5X9 5050 1010
4 102 30(1/s) . | BYyX9 40’40 88
b ] B0 | 9Xi2 | 70X70 88
CEULTI2T 80 () 912 65565 A% A
o D B (T O 9X12 8080 617,61/,
1.6 183 | _:50(1/33) 9X12 6060 ™17
: : 100(1/6 5) 9X12 9090 5%5




OG6beKTHBBI, Ha3biBaeMble «aHAaCTHIMaTaMH» *), HMEIOT
oueHb pasHble popmbl. Micnonb3yloTcs npexXHHe CHCTEMbl U3
CKJIEeHHBIX CHMMeTPHYHBIX MeHHCKOB («[lananap», «[Iporap»,
«Jlarop», ...), HO HX He cjJefyeT ClEeLHaJdbHO Pa3bICKHBATh,
raKk Kak B HHX YaCTO KODPEKIHs Ha OCH HJM CBETOCH/Ia
npHHeceHbl B JXepTBY 60/blIOMY MOJIO, 4YTO Hac cedyac
0co6eHHO He HHTepecyer. ‘ .

Hau6oJee pacnpocTpaHeHHble aHACTHIMaThl POHCXOAAT
Bce oT Tpumjera Tsfinopa (puc. 15). Mx cBerocuanl Jerko

7 o6, Teccap Pydons@a
lounnem 3ungpo ﬂw/:f Aepenete

L

Puc. 15. Paspesnt ¢otorpaduyeckux o6bEKTHBOB.

JOCTHTaIOT !/35, HO [J19 aCTPOHOMHYECKOH ¢oTrorpaduu Halo
npeanoyectb OGBEKTHBH C MeHbLIEH CBETOCHJOH, paBHOM
X0Ts1 Obl ![gs. JIyuliuil McnpaB/ieHHbIH BapHaHT, HCIOAb3Ye-
Mblii [0 cBeTOCHJb !/,5 3T0 «Teccap» Pynonbdpa u Ban-
Aepcaeba, H3rOTOBJISEMBbIH NOX Pa3HbIMH Ha3BaHUSIMHU 60.1b-
IIHHCTBOM KOHCTPYKTOpPOB **). ‘

HecmoTtpsi Ha cBoe Ha3BaHHe, «aHACTUTMAaTbl» HE [aioT
COBepILIeHHOTO CTHIMAaTHYeCKOr0 (KTOUEYHOro») H3oOpaxe-
HHSl HAa OCH W BHe OCH B OJHOH W TOH ke IOCKOCTH: OHM
yaule BCero YCTpPauBaloOTCA TakK, yToObl AaBaTh MOYTH OLH-+
HAKOBO «IJIOXHe» H300pakeHHs KaK Ha OCH, TaK M Ha Kpaio
noas. DTH HEeJOCTAaTKH, MaJjo CYIeCTBEHHHE AJSA CaMBIX
MeJIKHX OGBeKTHBOB, CTAHOBSITCH OYeHb CYLeCTBeHHbIMH
/IS aHaCTHIrMaToB GOJbIIHX pa3MepoB.

Bosbiine mnpexnue Tpumaersl ¢ (QOKYCHBIM paccTosi-
sueMm 1,2 m, npenHasHaueHHble A aBHALMH, PENKO HMelOT

*) OG6bekTuBLl, AaiouiHe H300paXKeHHe ¢ HAHMEHBIIHMH HCKaXe-
HHSIMH. .
**) . MoxHoO pekomennoBaTh BhimyckaeMbie B CCCP ‘0o6bexTuBb «10nu-
Tep» U «[ennoc» co ceerocunamu 10 !/1,5 U ¢ POKYCHBIMH PacCTOSHHSAMH
no 135 mm, a TakiKe MeHee cBerocH/bHble «Taup-3» (/45 300 M) u
«MTO-500» (!/s, 500 #xm) u «MTO-1000» (!/j0, 1000 mm), (IIpum. nepes.)
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KAyeCTBO AOCTaTOUHO Xopolitee, 4To6H onfaBaats X Guelb
poporofi MoHtax. «Teccapnl» ¢ DOKyCHbIM paccrosiHieM
50 cM H CBeTOCHJION /g3 UMK !/5¢ yXKe qacto ropsres AAA
ucnonb3oBanus. 1o HalleMy MHEHHIO, ONTHMYM AOCTHraeT-
csi pas o6bekTHBoB THna «Teccap» (unu «HUuaycrap-51»)
¢ GoKycHHM paccrosinHeM 210 mm u cBerocHAOR Y/;5, npen-
Ha3HayeHHbIX AJs Kamep opmara 13X'18 cM, koropme 15
acTpoHOMHueckoi doTtorpaduu cieryeT HCHOIB3OBATD C M1/14-
cTHHKaMH ¢opmata 9X 12 cm. , h s

MOXHO MNOJNYYHTb TaKxke XOpOLIHe pe3yJabTaTh CO CTa-
PHIMH aBHalUHOHHbLIMH OGBHEKTHBAMH, Hanpumep, «A3po3k-
tap» Konaka ¢ QokycHeiM paccrosinnem 178 mm u ceeto-
cHIof /o5 R

15. Boibop o&er&uea

OcratouHbie gedexTh OGBEKTHBOB ONHOTO H TOro xKe
THNA Pa3/IHYaloTCH CHABHO y Pa3HBIX KOHCTPYKTOPOB H 1axe
OT 06bEKTHBA K OGbeKTHBY ONHOH H TOH e cepHH. Pasym-
HO HCC/IEJOBaTb MX NpeiBapuTe/bHO Ha CTHIMAaTH3M, XOTd
6bl Ha OCH, pexJe yeM NMpHoGpeTaTb. ITO BO3MOXKHO, AaXKe
B MarasiHe, €CJH HCNO/Nb30BaTh pelleTKy POHKH.

Meton BHepOKa/NbHON peHIeTKM, npeloxeHHb Pyko H
NpHMeHeHHbIi mo3gHee POHKH, COCTOMT B TOM, YTO -BO3Jie
KBa3HTOUEYHOTro H300parkeHHs] CBeTSILerocss HCTOYHHKA, 1d-
BaeMoro o6beKTHBOM, moMelnaercst rpybas peiieTka, HMelo-
ast, Hanpumep, oT 3 A0 5 yepTouek Ha MHJAauMerp. Yep-
TOYKH MOJKHb ObITb Henpo3pauyHbl W HX IIHPHHA JAOJDKHA
PaBHATbCA NpPO3payHbIM NpPOMEXYTKaM MeXAy HHMH. Ta-
Kyl0 peuIeTKy JIeTKO H3roToBHTb, ¢ororpadupys B yMeHb-
wieHHOM Maciuta6e (!/i0) Ha 'KOHTPACTHBIX PenpOAYKIHOH-
HbIX WJIH [HaNo3UTHBHBIX MJAaCTHHKAaX PHCYHOK, CHeJaH-
Hblt Tywblo. Ha kBaapate co ctopoHo#t 10 cx uepTAT JHHHH
WHPUHOA | MM C NPOMEXYTKaMH B 1 mMm. ,

HcTouHuK cBeTa HOJIKeH OHITb JOCTaTOYHO SIPKHM M Ma-
neHbkuM. HacrosbHo# JaMnbl, 3aKpbITOH. KAPTOHOM, B KO-
TOpPOM ClelaHO OTBepCcTHe JHaMmMeTpoM 1—2 mm, Ha pac-
CTOSIHHH 5—6 M yXXe JOCTAaTO4HO /il MPOBepKH OGBEKTHBA
¢ dokycHbiM paccrosinneM 210 mm. B xpafiHeMm cayuae, xep-
" Ka OOBEKTHB M pelleTKy B PYKaX, MOXHO Cle]aTb ONbIT
cJelylonHuM o6pa3om.

IMepememas rosioBy, HaXo#AT Takoe MOJOXeHHe rJ/a3a,
NpH KOTOPOM HCTOYHHK CBeTa BHAEH KakK sipKas 3Be3ja. 3a-
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TeM NOMeLIaloT O6beKTHB MeXJy I/1a30M H HCTOUHHKOM Ha
TaKOM pacCTOSIHHHM, YTO MOXHO, MOJb3ySiCb ero AHadpar-
MO#, BHIETb €ro NOJHOCTbIO OCBEILeHHbIM (H306paXKeHHe
MCTOYHHKA B 3TOM cJyyae o6Gpa3yeTcsi Ha 3pauke Iya3a),
Ecsin moMecTUTb Tellepb pelieTKy MeXIy OOGbeKTHBOM H IJa-
30M, OueHb GJIM3KO K MOC/efHEMY, KaK MOKa3aHo Ha pHC. 16,

Puc. 16, Uccaenopanue 00bEKTHBA METOROM BHE(OKANbLHOM pemerky:

I—rnas, 2—dokyc, 3—pemerxa, 5 WTPHXOB Ha 1-MM; 4 — 0o6beKTHB, 5 — 0TBEpPCTHE

IMAMETPOM 2 MM, 6 —JnaMna ¢ HHTbIO HAK3AHBAHUS; a) NOAOCH DPAcnNOJOXKEHH QYeHb

TECHO: -CeTKa CJHIUKOM Haneko or dokyca, O) NpaBHAbHOE PAcCTOAHHe, 8) abeppauus

nepexcnpasaeHa, 2) HeloHCnpaBaena, O) 30uHbA 3¢pdexT, e) npocras AHH3A, Plccmus
HHe | 10AXHO OMTbL He MeHee 5 X s f =210 mm.

TO CTaHyT BHAHBI TeHeBbie MOJOCH, COOTBETCTBYIOILHE
mTpuxam, 6osiee HJIM MeHee yacThble, B 3aBHCHMOCTH OT pac-
CTOSTHHS peleTKH OT H300paKeHHs.

Ecin 06bekTHB BNOJIHE CTUrMaTHYeH, 3TH NOJOCH Mpsi-
Mble. OnbIT GyieT YyBCTBHTE/bHEE, €C/IH BhIGpaTh MoJioXxe-
HHe pelIeTKH TakK, YTOOb BHAETb nepej 00BLEKTHBOM. YeThipe
‘wnn natb nonoc (puc. 16,a m 6). Ecau cymecrsyer ocra-
TOYyHas cepuyeckas aGeppaliusi, NOJOCH HCKPHBJIEHBI B Ha-
NpaBJIeHHSX NPOTHBOMOJOXHBIX B 3aBHCHMOCTH OT TOro, no-
MelleHa JIM pelleTKa Mexay oO0beKTHBOM H H3e0paKeHHeM
(BHyTpH(}OKANBbHO) HAH MeXAy H300paXKeHHeM M TJIa30M
(3adokanbHo). IlepBoe pacnosoxeHHe npennouYTHTENbHee,
TaK KaK OHO MO3BOJISIET CH/IbHee MPHOJHXKATh a3 K H30-
6paeHHIO H, CJe10BaTe/NbHO, MONYYHTb G6oJiee MIHPOKHE
Ny4KH CBeTa. Hpn BHYTPH(OKAJILHOM MNOJIOKEHHH pelIeTKH
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60qxoo6pa3uaa KpuBH3Ha (puc. 16,8) o3Havaer nepeuc-
‘paBJieHHe cdepitueckoi a6eppauﬂu TOra Kak Hedouc-
npaéaenue (puc. 16,2) naet nonocH, HIOTHYTHE K UEHTPY.
‘Boo611e ToBOpS, 06beKTHBH PaCCUHTHIBAIOT TaK, YTOGLI NPH-
"BECTH K COBMNaJeHHIO (OKYCHl UEHTPAIbHBIX M KPaeBhiX Jy-
‘geil npH nonHOM orBepcruu. Clle10BaTe/NbHO, MEHTPasbHAs
06J1aCTb HeJOWCNpaBJ/eHa, a KpaeBasi NepeHCNpaBJieHa, Ja-
Basi BOJHOOGpa3Hble moJockl (pHc. 16,0). Crenenb norpeiu-
HOCTH MOXeT OBIThb OLleHeHa CpaBHEHHEM KDHBH3HBI TOJIOC
¢ paceTosiHHEM MexxJy HHMH. Il nmpHMeHeHHH, onucbiBae-
MBIX 3Jlecb, H NpPH pelIeTKe C YepTOYKaMH, pa3jeseHHbIMH
npomexyTkaMu B 0,2 MM, MOXHO CUMTaTb TEPNHMOH KpH-
BH3HY, paBHYI0 He 6oJsiee ueM 0,1—0,2 ot npoMexyTKoB Me-
XAy TOJIOCaMH, YTO COOTBETCTBYeT NPOAOJAbHOH abeppauuy
MakcuMyM B 20—40 mukpoH B ¢okyce. Ecnu xpomarnye-
CKasi KOPpeKLUHs HecOBeplLIeHHa, TO MOJOCKH OKpAalIeHH.
106blllell7l 6OJIbLIOA aHAaCTHrMaT HOPMaJIbHO MOKa3biBaeT
KpacHy©® mojiocky. Ecn¥ Mbi MMeeM 1e0 ¢ anoxpomarom
npu cBetocuse !/ip, TO OH JDOJKEH NMOKa3biBaTh MpsAMbie Ge-
Jablé U yepHble MOJMOCKH. Eciu KoHcTaTHpyercss mpeBparie-
HHe CBeT/bIX .yacTed B (OPMEHHBIH CIEKTp, MOKa3biBalo-
I(HA [BeTa KpaCHHIH, 3eseHbi W roay6o#, TO xpoma'msM»
.MCIPaBJIeH HENOCTaTOYHO.
- TO HCOBITaHHE MeTOAOM POHKH OueHb ynoéno Taxme
«AJIs OGHAPYKEHHS XOA@ Jyueli B HE3HAKOMON KOMOHHALHH
‘JIHH3 WJH WCTNOJNb3yeMON B HeOOBIYHBIX YCJOBHSIX.
Puc. 16, e noka3piBaer oaHy u3 6osnee CAOXHBIX GHUryp,
KOTOPYI0O MOXHO HaG6JI0faTh, MCNBITHIBAs MPOCTYIO JIHH3Y.

.16. Mownrasxc kamepoi

Kamepnl cpenHero (oOKyCHOro pacCTOSIHMS, NpeJHa3Ha-
_UeHHble. 1as1 acrpodororpaduu, TpebyoT aAaa GOKyCHPOBKH
.Ha GeCKOHEYHOCTb NepeMelleHHs ¢ MaJof aMIJaUTyRo#. 3a-
_TO OHH JOJIKHbI ObITb KpalHe XXeCTKHMH H HezxedopMHpye-
MbIMH. Jly4ie HX H3rOTOBHTb cnennasbHo. PaHepa U TOHKHe
TIaHKH MO3BOJISIOT H3TOTOBHTH JIETKYIO KOHCTDYKLHIO, ObITb
_MO3KeT, He POCKOLIHYIO, HO NC KpaiiHe#l Mepe YIOBJIETBOpH-
.reabuylo. Ha puc. 17 nmoka3aHo ycTpoAcTBO TaKoO#H kamephl.

Ecan 06beKTHB HaXOAHMTCA B ONpaBe C HAapesKof, ee Mo-
“JKHO HMCIIOJIb30BaTh IJIsi (POKYCHPOBKH, eClH TIpeLyCMOTPeTb
60KOBOH CTOTIODHbI# BHHT, No3BOJISIIONUIHA 3aKpenuTh 06bekK-
.THB B HaliJleHHOM TNoJIoXXeHHH. Bosee xopoluee peienne,
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JonycKalolee,” KpoMe ‘TOro,  peryJAHpOBKY NepHeHAHKyasap-
HOCTH NJIaCTHHKM K ONTHYeCKOH ocH (cM. § 3), cocToHT B
MOHTHPOBKE KaCCeTHOA NOCKH IPH NMOMOLIH TpeX MPONOJb-
HBIX BHHTOB. 3aTBOpP MOXKeT OBITb OYeHb INPOCTHIM, KakK

Puc. 17. KoHctpykitua kaMepn cpeaHero (oKyCHOro pac-
CTOSIHHS: -

1 —ynpaBiaeHue 3aTBOPOM OT OKyaAspa ruma, 2—kaccera 9 X 12,

3—cCTeHKa KaMmeph (Z0OCKAa TOMIHHOA 5 MM), 4— 3aXNONbIBAIOMMACT 3a~

TBOP, 5 — 06'BEKTHB C HapPe3KOW HAH MpocToit, § — Ry6oBasg ROCKA TOAIUH-

Ho#t 10—15 pm,7 — cTenka Kamepst 5 Mu, 8 — BHyTpeHHHE Ly OoBHE 6Py ChS.
BHyTpeHHHe CTeHKH KaMmepH 3a4epHeHH.

fIOKa3biBa€T PUCYHOK, HO HAJ0 UMETb BO3MOXHOCTb YNpaB-
JISITb HM OY€Hb OCTOPOXKHO. '

DTOT TUN KaMepbl NPUrofeH A/ 0ObEeKTHBOB, HMEIOIIHX
¢doxycHoe paccrosinue 10 1 # u naxe Goabuie. Ut cTaBuT
npejes NPUMEHEHHIO TaKHX HHCTPYMEHTOB — 3TO TPYIHOCTH
TMIHPOBAHHUS U COJNHAHOCTb, TpebyeMasi OT SKBaTOPHANbHOH
YCTaHOBKH. \

17. Ycranoska na sKsatopuane
u nepemeujenue e20

Kamepy ¢ GosbiHM 1noJeM 3peHHsi M. QOKYCHBIM pac-
crosinneM 21 cM, a TakxkKe TeJeCKON-THA MOXKHO YCTaHOBHTD,
Ha MaJieHbKOfi 3KBaTOPHAJbHOH YCTAaHOBKe, - CHE/IaHHOA B:

43



OCHOBHOM H3 flepeBa (Ha pHc. 18 u3o6paken Bapuant Takoi
ycraHoBKH). [lepe/iBuKeHHE MOXHO OCYIIECTBJSATL PYKOM.

Jbuui bud

Lemano Fbuxcerus
0 vacolomy yzny

Lemans menecnona-guda

S

Puc. 18. OcymecTBaenne MaseHbkoro gororpaduueckoro sxBaTopsana. -

O6wuli 6ud: I —T1pyba-rua, 2 —xKamepa aas o6bexTHBa f=210 MM, 3—1ny6oBu#i 6pyc’

50 Mx, 4 —TOACTasg 1OCKa, 5— ypoBeHb. JBUJNCEHUE NnO 4QCOBOMY Y24Y: | — 3aKHMHOA

BHHT, 2~—pyuKH, 3— BHHT C Hape3ko#, ¢ — IepeBAHHHH IOBOLOK TOALHMHOA 15 mx,

& — wapHup nepenau, 6 —rafka. Yacoeas ocs: I-—konyc. (60°), 2 — MenseHHOe ABHXKe=

HHE NO CKJAOHEHHIO, 3 — 3a)KHM IO CKAOHEHHIO, 4 — 3aXXHM, § — 1y6oBHIit 6pyc 50X 50 s,

Teaeckon-2ud: 1— o6bexkTHB D=280 mxM, f=450 MM, 2— KpecT HUTeH, HATAHYTHA Ha
avadparmMe HAH Ha mpuaMe, 3— Jammouxa 3,5 6.

/

Xopoma - cucteMa ¢ NpHMEHeHHeM peayuupyioulefi ne-
pefayd — TaKoH, yToObi pYy4YKy ynpas/eHH MNPHXOAUJOCH
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floBopauuBaTh MPHMEPHO pa3 B CEKYHAY, HO HEKOTOpbie
MpeANOYHTAIOT CKOPOCTH 3HAUUTeNbHO 6oJiee MeJJeHHble —
nopsijka ogHoOro o6opora 3a MuHyTy (puc. 19).

Tpyn nabmiopatensi cunbHO ofJservyaercs, ecjqd Bpalle-
HHe 3KBAaTOpHaJa OCyLIeCTBJSeTCs MOTOPOM, KOTOPHIil cHab-
JKeH cHucTeMoll 3y6ua-
ThIX KOJIeC, YMeHbILalo-
IWHX ckopocTh. Toraa
€My OCTaeTcsl JHIIb KOH-
TPOJIUPOBATH JIBHXKEHHe
NpH NOMOIUH KOPpEeKIH-
OHHBIX BHHTOB, - 6oJlee
HJIY MEeHee 4acTo B 3aBH-
CHMOCTH OT KauecTBa
MOHTHPOBKH. Mbl He MoO-
KeM BXOAUT B Gecuuc-
JieHHble ~ N0JpOGHOCTH
BO3MOXKHBIX YJYYlUeHHH
nocnenseil. OrpaHH4HM-
€Sl HEeCKONbKHMH OOIIH-
MH yKasaHuaMH. YHaco-
Basi OCb JIOJIKHA JeNaThb
OlIMH 060poT 3a 3Be3k-
Hble CyTKH (23 wuaca
56 MUHYT 4 ceKyHAbBI) H

Puc. 19. Manenbkuit dpororpaduueckuit

JIOJI)KHA TPHBOJUTBCS B
JIBHXKEHHEe JBHUrartejeM
paBHOMEPHOro Bpallle-
HHS, UTO JeJlaeT HEeHYX-
HBIM HEKOTOpble pblyax-
Hble CHCTEMBbl U IpsiMbie
BUHTH (puc. 18). Ilps-
MOJIHHEHHBI BHHT MO-

9KBATOpHAaJ HAa JMTOM ILITaTUBE C ABYMS
CIapeHHBIMU KamepaMu cpenHero ¢o-
KyCHOTO pAacCTOSIHHMSl, CHabXEHHBIMH
obbektuBaMu  «Crtuop» Pyccena ¢
f =210 ux u cBerocunoii '/, s u «Tec-
cap» lleiicca ¢ f=250 mm u cBero-
cunoit /3 5. Teaeckon-rug D =60 wmum
(nepenenansas 3eMHas  IOA30pHas
Tpy6a). BuHT BpameHus 4acoBoOro
Kpyra ynpaBJsieTCs OT PYKH.

JXeT nepemelath rauky,

TSIHYILYIO CTaJbHYIO JIeH-

Ty, IPHJIETAIOILYI0 K CEKTOpY, HO AJs BCeX MaJblX 3KBaTODH-
ajloB pellleHHe MpobJeMbl C TPUMeHeHHEeM KoJieca i KacaTeJb-
HOTO K HEMY BUHTA He CJIHLIKOM 3aTpyAHHTeJNbHO. BHHT Mo-
eT GHITh CBSi3aH NMOCPENCTBOM LIAapPHHpa C MeXaHH3MOM Oy-
JUNbHHKA, NPYXKHHY KOTOPOrOo HaAO 3aMeHHTb GapabaHoM,
 Ha KOTOPBIH JOJI)K€H HaMaTbiBaTbCsl Kabesab ¢ IPy3oM, NpH-
BOASIIUMM B JBHXKEeHHe MexaHu3M. ByanipHHK naeT nepeme-
H[eHHEe NOCPEeACTBOM MaJleHbKHX HMIYJbCOB, AOCTaTOYHO
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6uicrpbiX H KOPOTKHX, uTOOb M300paKeHHs 3Be3j mnosyya-
JIHCh BIIOJIHE KPYTJIBIMH NpPH (OKYCHOM PacCTOSIHHM, He Npe-
soimawpomeM 30 cu. DeKTpHYecKHe MOTOPbI NPHMEHSIIOTCS

Puc. 20. Manenbkuit dpororpaduueckuii sxsaropuas. Hemeuxas mouru-
poska pedpaxropa 108 su. Bpawenne CHHXDOHHHIM 3JEKTPHYECKHM
MOTOpOM uepes PeIyKTOp U3 IUeCTEepEHOYHOH Iepefaud H JBYX KOJecC
C TaHTEGHHMAJbHBIM BHHTOM. PPHKLUHMOHHA® KODPEKLUS IO YacOBOMY
ray. Teaeckon-rup D = 80 mn, f = 450 mx (OT cTaporo mepuckoma).
OKOBOH OKYJASp CO CBETJIOH CETKOH HUHTeff’l. [TpoTHBONOMOXKHBIH KOHELL
OCH CKJOHEHHS HECeT SKBATOPHAJbHBIH CTONMK M3 IIOPANIOMHHHS TOJ-
muHo# 10 su. Ha HeM ycraHoBieHa aHrauiickas aBHAllMOHHAs Kamepa
(cuaras ¢ BoopyweHus). O6beKTHB «A3po-IKTap» CO CBETOCHAOH !/, 5,
f=178 mum. Croauk nocraTouyeH JJs YCTaHOBKH CNIAPEHHOH KaMephl
C IByMSl TaKHMH OG’bEKTHBAMH.

~

yaie. MoXXHO B35iTb MOTODP 3/M€KTPONPOUTpbIBaTeNs C PpUK-
UHOHHBIM PeryJiATOPOM BIOJIHE JOCTATOYHOH TOYHOCTH H MO-
3BOJIAIOLINM TOYHO YCTaHaBJMBaTb CKOPOCTb Ge3 HeoOXOmM-
MOCTH TNpPHMEHSITb CNeLHaJbHbIl penykrop. MHorouncnes-
Hble CHHXDOHHble MHKDOMOTODbLI, CHaOKeHHble OGOJbIINM
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pa3Hoo6pa3ueM pPeLyKTOPOB, TaKxe J[aiOT 3JeraHTHOe pe-
iieHHe npoGieMbl. BO3MOXKHOCTb KOPPEKTHPOBATH IBHXKe-
HHe 3KBaTOpHMajia MO KeJNaHHIO BUHTOM HCKJIOYaeT BCAKHA
co6/1a3H MeHSTb CKOPOCTb MOTOpa, Jaxe KOraa Moc/exHsis
peryaupyema. HyXHO BBeCTH MeXJy BHHTOM H peyKTOpOM
(pHUKIMOHHBIA NHMCK, XOpOWO peryaupyemeiéi (puc. 20) uan

A -

Puc. 21. Monrax kaMmepnl cpeiHero (OKYCHOro pacCTOSIHMS.Ha SKBae

TOpHaJxe.
a) Kamepa 9 X 12 ¢ dokycHnm paccrosnuem 210 ux Ha 75-mm pedpakrope: / —ka-
Mepa, 2 —IMO0ACTaBKa 114 Kamepel, HMeiowas V-o6pasuyio BheMKY, 3— ynpaBierue Bpa-

waomuMes 3aTsopoM, 4 —kpenswue o6pyud, 5— pedpakTop, 6—cTapas MOHTHPOBKA
OT NOABeCa KOMNAca, ClEeNHaabHO HaKJAOHeHH1n. 6) Kamepa c ¢okycHeM paccros-
mueM 300 MM Ha 108-mm pedpakTope: I-—Hemelkas 9KBATOPHAAbHAA YCTaHOBKA Aas
pedpakropa, 2—1Be Aerxue kamepn f=300 XM, 3—npoTHBOBEC, 4— AIOPaJeBHE YrOAKH,

JAyyile nomecTuTb AuddepeHnuasn, KOTOPHH ROMKeH OBIMb
OYeHb TOYEH MOTOMY, YTO BJHsiHHe 3yGuaThiX Mepefay Ha
Mel/IeHHbIHl JBHUTaTe b MOXeT GbITh OUeHb HeXKeJaTeNbHbIM,
€C/IH XOTSAT IOJIYYHTb CKOPOCTb GOJbIIYIO, Y4eM CKOPOCTh Cy-
TOYHOro ABHXKeHHs. Dosee coBeplieHHOe pelleHHe 3aKJIO-
yaeTcs B NOMelLieHHH AH(DdepeHIHasa MeXy ABYMsA ObICT-
pbIMH ABHraTeJsiMH, HO TOTAa OH CaM JOJXKeH NPHBOAHTHCS
B JeHCTBHEe BTOPbIM MOTOpPOM C MepeMeHHbIM HanpasJe-
HHeM BpallleHHsi, OCyLlecTBAsseMbiM HabJ/IofaTeIeM NpPH 0O-
MOIH TNepekaiouatenss. Takum ob6pa3oMm, HeKOTOphle ycTa-
HOBKH JIIOOUTENST CTAHOBSITCSl OYeHb COBEPLIEHHbIMHU H CJIOXK-
HbiMH. OHH OTPaXKaloT CKOpee CKJIOHHOCTb K MeXaHHKe, 4eM
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K acTPOHOMHMH, H CKPOMHble HauWHaloIKe JIOGUTENH MPUXO-
ST B yXac OT MBICIH, YTO BCe 3TO HeO6XOAHMO AJis MOJY-
YeHHS XOPOLIHX pe3yJbTaToOB.

KoneuHo, ecnu BBl yxe obGJjiajlaeTe 3KBaTOpHAJIOM C BH-
3yaabHeIM pedpaktropom ¢ o6bekTHBOM oT 70 mo 110 M,
npeBpauieHne ero B ¢ororpaduueckHid 3KBaTOpHas He [10-
TpeGyer Tpyna. Byner mocratouHo MoHTHpoBaTb (puc. 21)
Ha Ty6Gyce pedpakTopa nono6He JepeBAHHON CKaMEHKH, IpH-
Bsi3aHHONH 06pyuamu. CyliecTBYIOT BNOJNHE FOTOBbIE O6pyuH,
cayxaulue IJ51 yKpelJieHHs1 OTHeTYyLIHTesell, — HX MOXHO ¢
ycIiexoM HCMoJsb30BaTh. B ciyuae, Koraa acrporpad umeeT
¢dokycHoe paccrosinue 50 cu uau 6oJibllle, MOHTAX NOJKEH
6bITh 0COGEHHO TILATeJbHBIM H XecTKHM. He Toabko ¢oro-
rpaduyeckas Kamepa He JOJKHA HMeTb BO3MOXHOCTH CMe-
AaThCsl XOTA OBl YYTh-4yTh N0 OTHOLIEHHIO K THAHpPYIOLIEMY
TeJIeCKONYy BO BPEMsl 3KCNO3HIHH, HO B HEKOTOPHIX ciayyasx
HaJ0 yyecTb Jaxe THyTHe Tejeckona. BooGue rosops, cie-
AyeT u36eraTb 6€CNOJIe3HON Neperpy3kH OKYJSIPHOrO KOHILa,
‘a GHUKCHPOBATb KaMepy IO BO3MOXKHOCTH GJIHIKe K XKeCTKHM
MaJsoeOopMHUPYIOLIUMCSA YaCTSIM HJIH, YTO ellle Jyylle, Kpe-
NHTh €e NMOCPEeNCTBOM YTOJIKOB H3 aJIOMHHHS NMPSIMO Ha Jep-
Xareaax TpyOu Tesjeckona, Kak NnokasaHo Ha puc. 21, 0.

18. Ilpumenenue Kamep co cpedHum
(hokycroLM paccToanuem

Eciu He roBOpuUTb O BO3MOXHBLIX INPHMEHEHHSX HEMoJ-
BHXKHBIX KaMep, O KOTOPbIX ObLIO CKa3aHO B MepBOH IJaBe,
TO KaMepbl C yMepeHHbIM (QOKYCHBIM DPacCTOSTHHEM IpHMe-
HAIOTCA NPEANOYTHTENbHO A7 ¢oTorpadupoBaHus 3Be3x U
3Be3/IHbIX CKOIJIeHHH, TyMaHHOcTeii M KomeT. [lnsi Takux
0G'BEKTOB 3TH -KaMepbl COYeTaloT MpeHMyLiecTBa OTHOCH-
TeJbHO GOJIBIIOTO TOJS ¢ MaciiTaboM, yxKe JOCTaTOYHBIM,
yTo6bl OTYETJIHBO PA3/IHYaTh OCHOBHbIE NETAJNH CTPYKTYpHI.

a) Poroepauposanue 38e30 u 36e30HLIX CKONAEHUU.
PaccmarpuBaeMbie 31eCh KaMephl ¢ (OKYCHBIM paccTosi-
Huem ot 20 1o 100 cu u f/D=>5 umelor cBOGOAHBIE OTBEPCTHS
or 5 10 15 cm nuamerpom. OHH, cl1eJOBaTeNbHO, MO3BOJSIOT
3a OfMH yac HJM GoJiblle TOJyYyaThb Ha CHHMKe J0BOJIbHO
ciabole 3Be3fibl — 0 14, 15 uam 16-i 3Be3AHON BeJTHUHHBI
(cM. Taba. 1 1 2), Torna kak Macwtab cHHMKa OyleT cocTaB-
JAATb JECATOK MHJJIHMETPOB Ha rpanyc. dto OYAyT yKe HH-
CTPYMEHTHI CO 3HaYHTEIbHOH NPOHHUIIAIOLeH CHJIOH, KOTOpHIE
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MOKHO GYyJeT UCMOJIb30BaTh JAJI MHOTMX HabGJIOXeHUR H yB-
JIeKaTe/IbHbIX HCC/Ie0BAHHUI. Mbi He MoXeM Bce HX nepe-
YHCJIHTb B 3TOH 3JIeMEHTapHOH KHHIXKKe; orpamwnmca ymo-
MHHaHHEM HECKOJNbKHX Haubojiee MPOCTHIX..

TlepBHIM JIeIOM MOXKHO, MOJb3YsAch HaHGoJee KOPOTKH-
MH QOKycHbIMH paccrossHusAMH (20—30 c#) u HauGoJbLIH-
mMH noasiMu (o6bektuBnl Teccapa), cocraBHTL BecbMa Gora-
ThI 3Be3AHbIH aTsiac (cM. GoTo V Ha ‘BKJefiKe), [s uero
B ra. I (§ 10, crp. 30) GbiiH KaHLI OCHOBHblE MOSICHEHHS.

Jlaxe ecnu mpuAercs OTCTYNHTb nepen 3a11aueﬁ noay-
YHTb HECKOJIbKO COTe€H CHHMKOB, HEOGXOZHMbIX AASl COCTaB-
JIEHUs] TIOJIHOTO aTjaca, WKW B OXHIAHHK ero 3aBepilieHHs,
MOXKHO Oyner H3BJeYb MOJb3Y H3 KaxKJIOro CHHMKA,,uToObI
COCTAaBHTb NOAPOGHbIE M OYEHb TOUHBblE KAapPThl AJS OThICKa-
HUS H OTOX/ECTBJEHHS! 3Be3JHBIX CKOIUIEHHH M TyMaHHO-
CTeH, TlepeMeHHbIX 3Be3]l, HOBbIX 3BE3JI, KOMET MiIH MaJIblX:
TNJIaHeT.

Pacnonarasi Heo6XOAHMBIMH NaHHBIMH (CM.. CIIHCOK JIH-
TepaTtypbl), Jierko GyJeT C MoJb30d CAEAUTb 3a KoJeGaHus-
MH-6J1ecKa nepemenHolLx 36e30 Pa3HbIX THNOB, CPAaBHUBAs HX
C COCeIHHMH 3Be3JaMH H3BeCTHOro 6Jiecka, KOTophie, TakKuM
oGpasoM, Oynyr CITyXHTb 3ge3damu CpasHerus. Puc. 22 no-
Ka3blBaeT MpeKpacHblf oGpa3ell 3Be3JHOi INepPeMEeHHOCTH,
3aperucTpHpoBaHHON He6GoJbIHM acTporpadom.

IMpumenenue dortorpaduu K 3THM HUCCIENOBaHUAM Je-
JlaeT NOCTYNHBIMH 3Be3[bl CJAHLIKOM cjabbie. LA TOFO, 4YTO-
6bl HX MOXHO GblJI0 Ha6/1I01aTh BH3YaJ/IbHO C TIOMOIIBIO JIIO-
Gutenbckux TeseckornoB. Pororpadus TO3BONMT TaKke 10-
NIOJIHHTb BH3yaJibHble - HaOJMIOAEHHS, OrpaHHYeHHble " JIHLIb
SIPKUMH TIepeMEeHHbIMH 3Be3[jaMH, U, TaKHM 006pa3oM, f103Bo-
JIAT BHECTH B 3TH HCCJeNOBaHHA CBOH BKJaH, .TeM GoJsee
cyllecTBeHHbIH, -4T0 oTorpaduueckuit Meron MeHee pac-
NpocTpaHeH cpefd JOUTeNeH. -

dotorpaduueckue HaGIIOAEHHS Mabix nianer ¢ $o-
TOMETPHYECKOH TOYKH 3DeHHSl TaKXKe INpeACTaBJAIOT CO-
6ot mosie KeATENbHOCTH, BIOJHE IOCTYNHOE JIOGHTENAM —
acrpogororpadaM. Hano TosbKO craparbes He festaTh 604b-
IIHX BbIIepxKeK, yTOOBI CMellleHHe acTepoujga GblJIO He3a-
MeTHbIM, H H306paxeHHe ero 6blJI0 6b CpaBHHMO ¢ H306pa-
KEeHHUSMH 3Be3[.

38e30Hble cKkOnaenus, W B OCOGEHHOCTH pPACCEAHHbLIE
CKOMUIeHHsl, NPeACTaBJsIOT co00i OueHb HHTepecHble 06b-
GKTHI /1715 H3YYEHHSI C HHCTPYMEHTaMH, - MMEIOIUMH (oKycHOoe
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Puc. 22. WUamenenne Gaecka Mupn Kuta, 3aperucTpupoBaHHOE

¢ noMomieio kaMephl ¢ o6bextuBoM «Teccap» Lleiicea, f = 250 wu,

1/s,5; naacruuku «Cynepdyabryp» (ciumku P. u &. Bebep).

Beepxy: 18 okt. 1947 r., Bhiepxka 32 MHH., NEPEMEHHAas 3Be-

31a BO6AM3M MakcuMyma Oaecka, BHH3Y: 2 OKT. 1945 r., BhiIepKKa
5 MHH., BOJAM3M MHHHMYMa Oaecka.




pacctosiHue oT 50 ¢u mo 1 m; moctaTouHo 60sbIWIOH Mac-
wtab6 374ech HeoOXOAHM MJs TOrO, YTOOBI MOJYYHTb TNOA-
Xojsllee paspelieHHe 3THX 3Be3JHbIX TPYNN Ha OTIe/bHble
3pe3pl. Ha ¢oro VI Ha BkJ/efike NpHBeJIeHb CHUMKH CKOM-
aenusi, cororpadupoBaHHOrO ABYMS KaMepaMH C pasiuy-
HBIMH (OKYCHBIMHU paccTos-
HHSIMHM;, OHH JalOT IpejCcTa-
BJEHHE O TOM, HACKOJDbKO
yJyuyllaercss  paspelueHue
Ha 3Be3fibl I1pu OGOJblIEM
(H)OKYCHOM pacCTOSIHHH.

6) Poroepaguposanue
Tymannocred u Komer. [1as
doTtorpaupoBaHUsl  3THX
0GBEKTOB  NPEeHMYILECTBO
MMeloT 00BeKTHUBBL ¢ 60Jb-
IIHM OTHOCHTEJBHBIM OT-
BepcTHeM — OT /3 10 /g,
Jaxe ecad HUX ToJe3Hoe
noje OyIeT CYXKeHo, TakK
KaK OU Hb peaKHe KOMEeTH
MUMEIOT 3HaYUTe/bHbIE YI-
JIOBblE pa3Mephl.

Jasi caMBIX  KOpOTKO-
(DOKYCHBIX 00beKTHBOB

zggbxs Goatpurne TyMaHHO: Puc. 23. Boabmas tymanHocts Opu-
AALyT UHTEPECHDbIE H30-  oya (Mecche 43), ~cdotorpacdupo-
OpazKeHUsl, HO acTporpa- BauHas o6bekTuBOM PoiixTaenzepa
dam ¢ GokycHbIM paccTosi- € orBepctheM 135 Ma (auagparmu-
HieM oT 50 ca 1o 1 m By- poBanHbiM 10 99 wmu) u ¢okyc-
ZeT A0CTYIHO GoablIoe Uk- HBIM pa(c:cmsmnem 0,565 x, mnaa-
crunka «Cynepdyabryp», BhIEpKKa

¢10 00beKkToB. OO6JacTb 1 uac (yBeanuenme 2,9%). CHHMOK
BHE2ANAKTUMECKUX TYMAH- XK. ne Bokyaepa, 1938 r.
HOCTeldl TIpaKTHYECKH He- .
OrpanuyeHa, oco6eHHO B HEKOTOpBIX paloHaX Heba; HalpH
Mep, B CO3Be30HU ﬂeBbI MOXKHO 6yIleT 3aneyarJeTb HXx Je-
CATKAaMH Ha OJHOM TOJbKO NJacTHHKe. UToObi HX OTOXIe-
CTBHTb, Halo OyaeT OGpPaTHTbCS K XOPOIUEMY 3BE3JAHOMY
araacy (CM. CIHCOK JIMTepaTypbl) HAH K CHeLHaJbHbIM Ka-
TaJioram.

TI:U.aTe.JTbHOG CpaBHEHHE CHHMKOB, ITIOJIYUYEHHBIX 1J151 OILHOﬁ
M TOH Ke o0OJacTH B yAaJieHHble ApYr OT Apyra MOMEHTBI
BpEMEHH, MOXKeT BO3HarpaJauTb NpHJAEKHOIO HaéJllO}laTEJlﬂ
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OTKPHITHEM C8epxHO80U 38e30bl. DTH KoOJoccafibHbie 3Be3f-
Hble B3pbIBbI B HacTosilllee BpeMsl NMpHUBJEKAalOT BHHMaHHe
acTpoHOMOB. Pasymeercs, npexpae 4eM o6GBbABASITb O CBOEM
OTKPBITHH, HaJ0 TNpPOBeCTH HeoGXoxuMylo mnposepky. Mec-
NoNb30BaHUE [IByX CMNapeHHbIX KaMep MOXeT YCTpaHHTb
60JIbLIMHCTBO OMIHOOK.
®oro VII u VIII Ha Bk/efikax MOKa3bIBAIOT TYMaHHOCTb
Anppomensl, 1715 KOTOPOH H3-3a ee GOJBIUMX pa3MepoB Jaxe
camble  KOpOTKO(OKycC-
Hble KaMephbl JaloT HHTe-
pecHple  H300pa’keHHs.
Yucao earakruveckux
TymarHocreld OGoJgee Or-
paHHuYeHo, HO TaK Kak
OHM 4acTO WMelOT 3HauH-
TeJbHble YIJIOBble pa3s-
Mepbl, TO JaKe KOPOTKO-
(oKyCcHble KaMepbl AalOT
OTJIHYHble H306paKeHHusL.
®oro V Ha BKJeilke H
puc. 23 nNOKasbIBalOT
NpHMEpPBI NONYYEHHBIX C
TaKUMH HHCTDYMEHTaMH
¢ororpaduit  6oabIIOH
TyMaHHOcTH OpHOoHa.
Puc. 24. Coenutienue Jlynnl u Tnesn Pasymeetcs, npu ¢o-
27 wmions 1935 r. O6bekTuB PoHXTAECH- TorpadpupoBaH
aepa (cM. noamuch k puc. 23). Ilaa- p pOBaHHH KOMET
ctunka «Onta», Bbigepkka 1 mup. TOYTH BCerja HeoGXo1H-
(yBeanuenne 2,3%). Cuumok XK. ge Bo- MO CJeIUTh 3a JBHXKe-
Kyaepa. HHEM 3THX CBETHJI, NpH-
HUMas SIAPO KOMEThl 3a
Belyuiyto 3Be3ny. IIpu 3TOM MOXKHO MOJNYYHTb OTYETIHBOE
H300paKeHHe KOMeThl, TOrja Kak 3Be3[bl OCTaBSAT Ha nJaa-
CTHHKe 6oJiee WJIM MeHee AJHHHbIE cieabl. OueHb peJKo co6-
CTBEHHOE JBHKE€HHE KOMeThl OTHOCHTENbHO 3Be3]] HeuyBCTBH-
TeJbHO MaJo, H TOr/ia 3Be3/bl NOJNyyaloTcsl Kak 0ObIYHO—TOY-
KaMH (cM. poto IX Ha BKaefike). OueHb XOpoOIlIHe pe3y/bTaThl
fo1yyaloTcss Ha OOBIYHBIX (HeCeHCHMGHUAH3HPOBAHHBIX) MJa-
CTHMHKAX, TaK KaK 00JbIiasi yacCTb H3JyyeHHsI KOMEThl NPHXO-
JUTCS Ha roJ1y6ble, pHo/IeTOBble U Y/aAbTpadUoJeTOBbIE JYYH.
[TocnenoBarenbHble ¢ororpaduu sIpKOH KOMETHl MO3BO-
JAT YCNEIHO NpOC/JeIUTb 3a H3MEHEeHHAMU ee BHJA JE€Hb
3a aHeM. C apyroii CTOpPOHBI, COYeTaB ABa CHHMKa, NOJNyYeH-

"
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Hble OJIMH NMocje APYroro uepes 4ac UM [ABa, MOXKHO COCTa-
BUTb CTepeocKoNHYecKyio napy ¢ororpaduii, Koropble Mo-
KaXyT KOMeTy Kak Obl MOJBeLIeHHOH B npocrpaHCTBe Ha
6oJiee JanekoM 3Be3qHOM (oOHe,

B) Poroepaduposanue neneavrozo csera Jlywor.. OTme-
THM, HaKOHell, 4TO C KaMepoH cpefHero ¢GOKyCHOro paccros- .
HHMSI Ha 3KBAaTOPHAJNBHON YCTaHOBKe, KOTOpas MOXKeT clie-
OWTb 32 JBHXKeHHeM JIYHEI, MOXHO MOJYYHTb YyNEeCHbIe
BHAb cepna W menenabHoro cBera JIyunl. Tak Kak Heo6Xonu-
Masi BbIIEpXXKa (HAa UYBCTBUTEJIbHBIX MJIACTHHKAX) HOJXKHA
6biTh OT 30 CeKyHA A0 1| MHHYTHI TpH CBeTOCHJe /i, HEOG-
X0oAMMa OueHb TOYHAs THIHPOBKA, AJISI 4ero MOXKHO BhI-
6paTb Kakyl-HHOYIb 4eTKylo AeTajb Cepna, XOpOLIO BHIH-
Myto npu 60JbinoM yBennueHnu runa. OueHb Kpacusble ¢o-
Torpaduu MOXKHO MOJYYHTh, Korga JlyHa mpoeuupyercs Ha
Kakoe-HHOyab 6GoraTtoe 3Be3[qHOe I0Je, HalNpHMep, TaKoe,
Kak ckomyeHue [lnesunl (puc. 24).

FrIABA V
OJIUHHO®OKYCHBIE KAMEPDI

19. [Haunnogpokycroie 06BexTUBbL
(¢pokycroe paccroanue or 100 do 200 cn)

st 3THX 0OBbeKTHBOB, NpeIHa3HaYeHHbIX a5 ¢oTorpa-
(HueckHX TesecKomoB, 6OJbLIOe 3HAaueHHE HMEIOT ONTHYe-
CKHe CBOHCTBa Ha ONTHYECKOM OCH M B HENOCPeICTBEHHOM
6sn3ocTd oT Hee. KoMOHHALMKM OTAE/NbHBIX JIHH3, HMEIOLIHX
3HAYUTeJIbHYIO TOJILIMHY, AJS 3THX LeJsell HeyNOGHBI.

CaMbIM CKPDOMHBIM OOBEKTHBOM, KOTODbIHi MOXKHO HC-
NOJIb30BATh, SBJISIETCS MPOCTOE OYKOBOE CTEKJO, Jydlle Bee-
T0 MJIOCKO-BBINYKJIOE (BBIIYKJIasi MOBEPXHOCTh HOJIKHA OBITh
NoBepHyTa K NpeAMeTy) C onTuyeckoi cujaoit ot 0,5 nuon-
Tpuu (dokycHoe paccrosnue 2 m) po 0,75 nuontpuu
(1,33 ). Tlonesnoe orsepcrue G6yzner or 35 no 40 mm; npu
cBeToCHJie OT !/,0 Mo !/5p Xpomaruueckass u cdepHyeckas
abeppauuu OYyLYT MaJlo CyIIeCTBeHHBI, OJHAKO Hamo y6e-
AUTbCA, YTO Je(eKTbl NOBEPXHOCTH HE CJIHIIKOM BEJNHUKH (B
YaCTHOCTH, HAJI0 OCTEPeraTbecsl «TYCHHOH KOXH» CTEKOJ, 1O-
JUPOBAHHBIX CYKHOM). Mbl He cOBeTyeM MOJIb30BaTbCsl Ta-
KHMH CTeKJlaMH, OflHaKO HeKOTOpble TepIeJHBble U yMeJble
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JHOGUTENH TOJyyasy HemIoXHe pes3y/bTarThi ¢ nomombxo Ta-
KHX NMPHMUTHBHBIX OOBEKTHBOB (pHC. 25).

DJyieMeHTHl GOJIbIINX OG'bEKTHBOB U3 ABYX Map JIHH3 THIA
«PeKTH/IHHEap» MOTYT COCTaBHTb AJMHHHOGOKYCHble OOBEK-
THBH 60Jlee coBeplleHHble H MoliHble. Ho coBepuieHHO m0J1-
KHBl OBITh HMCKJ/IIOYEHBl TepefHHe JHH3bB OOBEKTHBOB THIA
«ITeTuBanb», TaKk KaK OHU He SIBJISIOTCS HCIPaBJIeHHBIMH CH-
cremaMu. MHorzna MoXXHO Mo ciyyar0 KymHTb OOBEKTHBHL OT
NepUCKONOB, KoTopble HMeloT orBepctHe 80 mm u ¢okycHoe

4; @Efyi

1l

\

6‘.
Puc. 25. KoHctpykuus Tpy6nl u3 OUKOBBIX CTEKOI:

1—1naocko-BhinyKa0oe oykoBoe crekao 0,5 mam 0,75 auonTpuu, 2 — KoaAbua

C MPONOJLHBIM BBIPE3OM, cnenaﬂnue H3 Kycka BHeMIHeH TPy6Bl 4 MOMerlieH-

Hble Buyrpﬂ OCHOBHOH TpyOn, 3—Tpybsl M3 npocMoNeHHOH OyMaru Ham

Meraina, 4—JaepeBsHHasg NMpocBepJeHHas NOCKa C 3aTBOPOM, & — KacceTa,
4'/2 X 6, 6 —cxonb3simas TpyOka, Hecyilas Kaccery.

paccrosinve ot 1,50 # 10 2 M; 3TH OGBEKTHBBI, pacCYHTAH-
Hble KaK aCTpOHOMHYeckHe AYOJeThl, YaCTO OYEHb XOPOLIU
JUIS MCTOJb30BaHHSI B KauecTBe actporpada.

OnucaHHble OGBEKTHBB [0 CBOMM KauecTBaM U CBOEMY
60sbIIOMY (POKYCHOMY PaCCTOSIHHIO SIBJISIIOTCS OG'bEKTHBAMH
0ObIYHBIX ACTPOHOMHYECKHX TesecKonoB. XpomaTuueckas
KODpPEKIHA BH3YyasibHbIX OOBEKTHBOB MpelycMaTpHBaeT MH-
HHMMaJsbHOe (DOKYCHOEe pacCTOsIHHE [JIs1 XeJTbIX Jyuel C JLJIH-
HOHM BOJHBI OKOJO 575 MMK, TOrla KaK 0ObIKHOBeHHbIEe GOTO-
3MYJIbCHH YYBCTBUTEJIbHBL K roa1y00# U (PHOJETOBOH yacTaM
cnekrpa. 1o HeyLOOGCTBO CTAJNO MaJio CYLIECTBEHHBIM, C TeX
IOp KaK CTa/i IIHPOKO YNoTpebJsATh OpPTO- H MaHXpPOMAaTH-
yeckHe MNJaIacTHHKH. OMHAKO ec/qv MNpOJOJbHAas XpoMaTHye-
ckas abeppaluss OOBeKTHBA OKa3blBaeTCsl 3HAYHTEJbHOH,
XOpOLIO HCKYCCTBEHHO OC/lalbuTh Jub60 Aaxke YCTPaHHTb BO-
Bce roJybble U (HOJeTOBbIE JYyYH, IOMECTHB HeNoCpeACTBeH-
HO Nlepej TJIOCKOCTbIO M300pakeHHsl IJIOCKONapaJilesbHblH
JKeNThlH (UIbTP, H3TOTOBJEHHBIH C ONTHYECKOH TOYHOCTBIO.
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20. Monrax kamepel, gporoepagupyrowet 8 okyce

ITpeBpaiuenue BudyasbHoro pedpakropa B ¢oTorpadu-
4yeCKHH He NpeJCTaBJ/isieT TPYAHOCTeH: OTBUHUHBAIOT ONpaBy
OKyJ/is1pa, cBOOOJHOE OTBepCTHE KOTOPOH OOBIYHO He OueHb
BeJIUKO, U 3aMEeHSIOT ee MepexoJHOH 4acTbio, Hecylleil Ma
JEHbKYI0 IJOCKYyl0 (oTOKa- :
mepy. Has ¢oroepagpuposa-
nus Coanya Kamepa J0JIKHA
HMeTb CKOPOCTHOH IUTOPHbIH
3aTBOP (C BBIAEPKKOH MEHb-
we !/y00 cekynanl). Ero Hano
fIOMECTHTb HENmoCpeACTBEHHO
nepea ¢okycoM, rae OH, oye-
BMAHO, OylneT 3HaYHTe/JbHO
narpeBatbcsi. [lostomy ero
Hajo clejaThb M3 OUeHb TOH-
KOH MJAaCTHHKH JIETKOTO Me-
Taj/ja, [OJHUPOBAHHOIO €O
CTOPOHBI 0G'bEKTHBA.

Broswe mpurogHa TOH-  pyc 96, Mpoctas (okarbhas Ka-
Kasi He3aKaJleHHas JHCTOBAA wmepa jas QororpadupoBakus
cTanp ToJMHOH B 0,2 .um Coanna:

HJIH TMOJHPOBAHH bl aJlOMU- I — npucnocobienne («naneu») ¢ mpyxu-
HUi TOMUIKHOM B 0,5 . Ma %ok aag Gicrposanus sacroncs oa
pHcC: 26 JaHO NpeAcCTaBJeHHe 3 — HaTsHyTas peauﬂa,14—menb 3aTBopa
06 ycTpoiicTBe M0J0GHOI Ka- (mApura 1 %)
Mepbl, KOTOpYIO Jerko mno-
CTPOHTb, NDHYEM €e [EeTalH MOTYT 3HAUHTEeNbHO MEHSTbCA
B 3aBHCHMOCTH OT HMEIOLIHXCSl MOA PYKOH MaTepHasoB.
laa goroepaguposarius JIyHot u naaHeT MOKHO B Kpak-
HeM cayyae OOOHTHCb caMOH NPUMHTHBHOH KapTOHHOH Ka-
Mepo# WJIH JIeTKOH KacceToH, NPOYHO Hepikalleficas Ha Tpe-
HHH Ha OKyJsipHOM TyOyce TpyOnl.. Ho Oyner Jayuuie wc-
N0Jb30BaTh HeOOJBIUYI0 KaMepy CO IUTOPHBIM 3aTBOPOM
(nanpumep, tuna TopuroHa—ITukapa), KoTtopas romurcs
¢ He6GOJIbILIOH MepeesKoi U NO3BOJHT HCIOb30BaTb MOMEH-
TaJlbHble BBIIEPKKH OT !/ 10 /50 CeKyHIBI, TaK XKe KakK H
Nnpou3BOJIbHYIO BbiepkKKYy (puc. 27). Ilpocroro uckareas,
CoelMHEHHOro ¢ TpyOo#, GyJeT JOCTaTOYHO, YTOOBI H306Gpa-
XKeHHe BbIOPAHHOTO O0G'BEKTa 0KA3aJI0Ch B LIEHTpE MJ1aCTHHKH.

OpaHako eciu Bbl XOTHTe JesaTb BbIAEPXKKH OoJbilie ce-

KyHJb U faxe 6oJiee KOPOTKHe, Haf0 BbI6MPATb MTHOBEHHS,
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KOrjla aTMoc(epHoe NpoxKaHHE MEHbIlie BCero, H CAEIHTDL 33
H306paKeHHeM C MOMOILbI0 6oJiee MOLIHOTO MHCTPYMEHTa,
-TIO MeHbLIEH Mepe TakKoro, Kak caMa ¢ororpaduyeckas Tpy6a.
‘Hcnonb3oBanne BTOPOro Teseckona 06olaoch 6bl HOPOTO.
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Puc. 27. TIlpocras ¢okaabHas Puc. 28. Ilpocras 3epxanbHas
KaMepa aas ¢ororpadupoBanus KaMepa aaa ¢ororpadupoBaHus.
. Jlyust: IIAHET: o
1—3arBop Topurona—Ilukapa ¢ wmar- ] — naockonapanaenbHas ' NJA1CTHHKA,
- KHM OTOrpacHUECKHM CIyCKOM, 2—1ep- 33[HI00 NOBEPXHOCTL KOTOPOH XKeJaa.
JKare/b 115 CBETOQHALTPA (€CAU HYKEH), TeAbHO CAENaThb HE OTpaxaiouiei CBer,
3 —nepexoxHas w4acTb, 4 — OKYJASIPHbIN 2~ 60KOBOH OKYJSD AAS KOHTPOAA,

KoHen TPYyG6H, &5—ma3 aas  Kaccer
41/, X 6 uan 6'/; X 9.

"BuirogHo msist 3TOH UMM HCHOJb30BaTb TOT Ke (bom},:
rpaduyeckuil 06beKTHB, TOMECTHB Nlepel KacceToi MoJ yr<
Jom B 45° (puc. 28) mnuockomnapaJjiieJbHYIO CTEK/SHHYIO
MJIaCTHHKY, KOTOpasi OTPa3uT JOCTAaTOYHO CBeTa, 4ToObl MO-
JKHO ObIJIO CJEJUTb 3a THAHMPOBKOH H KauyecTBOM H300pa-
KEHHUS.

.21. Monrax 8HepoKarbHOU YyB8eaudUTeAbHOE Kamepbl

He mnpencraBnsier O6oJblINX TPYAHOCTEH TOJYYHTH B
_(oKyce acTpOHOMHYeCKOro o6beKTHBa ¢oTorpaduio CToJb
spkoro cBetusa, Kak Connue uad JIyHa ¢ jgocTaTouHo#
yetkoctbio (0,1 mm). Hano tonrko nosaborurbcst 06 ycroi-
YUBOCTH YCTAHOBKH M O IJIaBHOCTH JEHCTBHSI HITOPHOTO 2a-
TBOpa.
~ Ho B neiicTBHTENbHOCTH XOPOUIMH AaCTPOHOMHYECKHM
06BbEKTHB CO CBETOCHMJIOH !/45 cmocoGeH maBaTh ropasjgo 6o-
Jee Mesakue neranu nopsaka 0,01 mm. Ons toro ytobnl mo-
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JyYHTb TaKHe JeTath Ha dororpaduu, Hafo yBeanuutsb o
KaJibHOe H300paKeHHe B TAKOH CTeleHH, yTOObl JIMHeHHOe
paspellleHHe B MJIOCKOCTH H300pakKeHHsl CPaBHsJIOCH Obl €
6oJiee OrpaHMYEHHOH paspeliaiolield COCOGHOCTBIO 3MYJlb-
cud *). [lns 3TOro HCnosib3yloT HEKOTOPYIO NPOMEKYTOUYHYIO
ONTHKY, HTPAIOILYI0 pOJIb YBeJHUYHTEJs; HHCTPYMEHT B Ie-
JIOM He CJHIUKOM YCJIOXKHsieTcs, OAHAKO NPH NPOXOKAEHHU

Puc. 29. Buedokanbnas kamepa ¢ OTPHUATEAbHBIM yBe-
JUUYEHUEM:

1 —oKyaspHHi KOHen TPyOH, 2— OoTpHuaTeAbHas JAHH33, 3— okyc
OCHOBHOr0 06beKTHBA, 4 — OKOHYaTeAbHOE N0JI0XeHHe H3006paXkeHus.
YBeanuenne nsobpaxenus G=d,/d,.

yepe3 yBeJHUUTEbHYIO CHCTEMY MPOHUCXONUT HeKOTOpasi mo-
Tepsl CBeTa, NO3TOMY TakKas CHCTeMa J0JiKHa OBITh Kak
MOXKHO 60Jiee POCTOH. :

MoxHO mpeanoXuTb psin pelueHuit. Hanpumep, moxno
YAJUHHTD KOHYC Jyuell, OCTaBUB HemojaJjeKky OT (okyca
paccexBaiollylo JHH3Y (pHuc. 29), KOTOpOH MOXKeT CJYXKMTb
3a/HAs JUHH3a TeJeoObeKkTHBA. Pe3yabTat 3aBHCHT OT TOrO,
yAacTcs JM cJy4yaHHO AOCTaThb pacceMBaloOILYlO JHH3Y, pac-
CUHTAHHYIO Ha XOJ Jyuell, U Ha YyBeJHueHHe, JOCTATOUHO
6/IU3KO K HCNOJb3yeMbIM H He TpeGyIOlIUM HCIpaBAeHHS
3HayuTeNbHOH abeppallMH, KOTOpas JONyCKaeTcs B Mepej-
Hel nMH3e TesleoObekTHBA. HecMOTpsi Ha 3TH OrOBOPKH, 3TOT
cnoco6 Xopour® Aasi HeGoabwuX yBeaHueHuit (oT 2 no
3 pa3). bausoctp ¢okyca no3sosaseT HCNOJAb30BATh B
HEKOTOPbIX CJyuasiX NPOCTYI0 MJOCKO-BOTHYTYIO JIHH3Y

*) Cm. rn. VI, § 26 0 BO3MOXKHOCTAX HMCMO/Ib30BAHHS 3MyJibCHAA €
BbICOKOH pasperuaioiieii cnoCOGHOCTBIO,
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(npuueM mJocKas CTOPOHAa JoJKHa GbIThb o6pallleHa K 00b-

eKTHBY).
Hpyroe mnpocroe pelieHue, 4acro MpuMeHsieMOe JIIOGH-

TeJasIMH, 3aKJKuaeTcd B YCTAHOBKE KaMephbl. 3a OKYJApPOM

TS saa

N\

Puc. 30. Buedokanbhast kaMepa ¢ IOJNOXKHTEAbHBIM YBe-
JAUYeHHeM: :

1 —oprockonuyecku#t okyasp, 2 — dokanbHoe H306paxeHHe, 3 — yBe-
auyeHHoe n3obpaxenue. G=— —1 (f, — GOKycHOe pacCTOsHHE OKY-

anpa, t;[;aemepu KamepHl).

TeJeCKONa, KOTOpPBIA caM HrpaeT poJib  YBeJHYHTENS
(puc. 30). Pasmepbnl kamepbl H (OKYCHOE pacCTOsiHHE

/ 4 i

R —
f' > g

Puc. 31. Buedokanshas kaMepa ¢ BHEeOKaJbHHIM YBEJIHYH-
Tejaem:

1 —okyasp KeapHepa, naoowmuit mapanaienbsblit MydqoK aydeit, 2 — nepeBsHHOe
KOJBIO XA Kpenaenus ¢IToanmmapara, 3 —3auura OT CBeTa, 4 — MOJOBHHA
XBOHHOro aHacturmara (Hampumep, «[larop»), 5§ —kamepa, oThoKycHpPOBaH-
Had Ha GeckoHeurocTb, G =f/f, (f —pokycHOe paccTosiHHe 0OBEKTHBA KaMepH ).

OKyJsipa OINpeessiioT yBeJHueHHe H300parkeHHsl, KOTOpoe
moxeTt gocturath 30, 40 pas u j1axke GoJibllie, eCaU peub HAET
o ¢ororpadupoBaHHH JeTajeidl CONHEYHOH MNOBEPXHOCTH,

58



scerna oueHb spkux. [axe B cnyuae JIyHbl Mbl coBeTyeM
6paTh yBennueHue He MeHbile 8—10 pa3s, yToObl ORyJ/Ap HE
paGoTan 8 CAUUKOM HEHOPMAAbHOLL YcaoBuUAX. -XOpOLIO

Puc. 32. Jlyna B nepso#t uerBeptu 17 mions 1945 r., cdoro-
rpadpHpoBaHa TEJECKONOM, H306paxeHHBM Ha gnc. 33, ¢ uep-

BUUHBM yBeauuenueM 2,9%. TMaenka «Cymep XX», Xeatnit u
3eneHblit pUAbTPLI, BhLepxkka 6 cex (yBeauuenue 7%). CHu-
Mok Popa-XKeopca.

'HCTIONb30BATh JUIsl 3TOTO UCIPABIEHHbIE OPTOCKONHYECKHE OKY-
JfpH, KaK, HanpuMep, MurteHuBeiis—AG66e, KOTOpble H3ro-
TOBJAIOTCSA GOJNBIIMHCTBOM GHPM, OKyJspbl KenbHepa u ap.,
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KOTOpble HMEITCsI B GOJBIIHHCTBE BOEHHBIX 3PHTEJbHBIX
Tpy6; UX MOXKHO pa3folbbITh NO CJyyalo.

Ecau He CTpeMHTbC K yBeJHYeHHIO, GO/blIeMy IBYX
HJIH TpPeX pas, TO MPeANOYTHTENbHO NMPHOErHYTh K YCTaHOB-

Puc. 33. Busyaabnwiii Teaeckom,
o6bekTHB AuamerTpom 60 #m, cHab-
WeHHbIH aoKaJbHOH yBeaHYHTENb-
HOit kaMepoii nas ¢ororpapupoBa-
Hug JIyHH ¥ MIaHeT. JKBAaTOPHAb-
Has MOHTMPOBKA, H3rOTOBJEHHAs M3
IBYX BeJlOCHNEIHHX BTYyJIOK. Bene-
HHe TPYObl CHHXDOHHBIM 3JEKTpH-
YEeCKUM MOTOPOM, BHHTOM H CEKTO-
pom. Crenano Popom-XKeopcom
B Bya-Kosnom6.

J

Ke Gosee NMpaBHALHON, XO-
TS ¥ CBSI3aHHOH C 6oJibluel
noreped cBera. Tak, Ha-
npuMep, MOXKHO CMOHTH]O-
BaTb Ha TpyOe, CHabxeH-
HOH HOPMAAbHOLML OKY.1d-
poM, OOBbIYHBIH (oTcanna-
pat c OOBEeKTHBOM, OTO-
KyCHpPOBaHHbBIM Ha O6ecko-
HeuyHocTb (puc. 31). Tpyda
peryJjupyercs Kak Jjsl He-
NoCpeJCTBeHHbIX HabJlo/1e-
HUH ¢ adoKa/JbHOH CHCTe-
MO#i, T. €. BBIXOJHOH 3pa-
yoK (OKYJSIpHBI KpYXKOK)
IaeT Ny4YoK MapajjiesbHbIX
ayueil. OKoHuaTeJbHasA pe-
TyJUpOBKa (MO MAaToOBOMY
CTeKJy MWJIH  TOCJ2NCBA-
TeJbHBIMH Mpo6amu) Je-
JaeTcsl ¢ nomoluipio hoky-
CHPOBOYHOIO  YCTpOHCTBa
TpyObl (KpemaJjbephl), Ko-
TOpOe XOpowo ObLIO OB
CHaOAHTb  KakHM-HHOYIb
npucnoco6neHueM ajsi 3a-
KpelJIeHHs] ee B HYXHOM
MOJIOKEHHH. O6bekTuB
npubopa JOOJXKEH HMeTb
MUHUMYM NOBEPXHOCTEH
pasgena  «CTeKJO — BO3-
LyX»; MNEpefHUI 3JeMeHT
JBOAHOTO 06beKTHBA —

anjaHata uau aHacturmarta («Ilnamaps, «[lpotap», «[la-
rop») sBJsercs BnoJHe noaxoxaswum. Ecau Tpebyercs ewie
XKeAThll ¢uapTp (B C/AydYae HCNONb30BAHHSI BH3YaJbHOTO
pedpakrtopal), TO XOpOLIO NPHKIEUTh €ro KaHaACKUM 0aJib-
3aMOM K IIJIOCKOH IOBEPXHOCTH OJHOH H3 JIMH3 OKYJsipa,
yTOObl HE YBeJHYHUBATb NOTEPH CBeTa.
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Puc. 32 mnokasbiBaeT OTJIMUHBIH pe3yJbTaT, KOTOPOro
MOXKHO JOCTHTHYTb OCHOBaHHOH Ha 3TOM NpHHLHNE yCTa-
HOBKo#t (puc. 33).

22. Ipumenernue OAUHHOPOKYCHbLX Kamep

Kaxk yxe GbljI0 cKa3aHO, NJJHHHOGOKYCHble KaMmephbl, KO-
TOpble MBI 3/eCb PacCMOTPHM, NpeJHa3HaueHbl IJs MOJy-
yeHHs1 JEeTaJbHbIX CHHMKOB KDPYIHOIO MacmTaﬁa CouHiia,
JIyHBl WKW TJIAHETHI.

a) Poroepaguposanue Coanya. HECMOTpSI Ha MaJyio
cBeToCHNy IHHHOGOKYCHbiX Kamep, ConHIe AdeT BCe Xe
OrpOMHBIii NOTOK CBeTa, TPeCylolluii NPHMEHEHHS HCKJIIOUH-
TeJIbHO KODOTKHX BblIepiKeK, NMOPsiKa ThICAYHOH HOJH ce-
KyHabl. Mbl yxke ykassiBaiau (puc. 26) Ha npmﬂmn HCIOJIb-
30BaHHSl INTOPHOTO 3aTBOpa C MeTaJlJIM4eCKOH IUTOPKOH,
KOTOpBIH MO3BOJISIET MNOOHTbCS TAKHX MaJbiX BbIJEPXKEK He-
06X0MMBIM MOLOOPOM YNPYTOCTH NpPYXKHH HJ/IH pCSHHOBbIX
pacTsKeK. o

OGbiyHO ymOTpebSIOT MeJNKO3epHHUCTYIO Ma.noqyncrsn-
TeJNIbHYIO 3MYJbCUHIO ¢ 6oJblIHM KO3 (@HIEeHTOM KOHTpa-
CTHOCTH Y (nnanosmusﬂme MHKpAaT H T. I.), H UCNOJb3YIOT
KOHTPACTHbIH NMPOABHTENb (em. ra. VII, §27) 0BOJIA npo-~
siBJIeHHe [0 Y, PaBHOH O6eCKOHeYHOCTH *)

B caMmoM Jese, CKphITOe H306paxeHHe, nonyqaemoe npu
MHTEHCHBHOM OCBelLleHHH, B -O0JblLIeH YacTH COCPELOTOYEHO
BHYTDH 3€peH W HAaf0 AOJIO NPOSBJISATb, YTOOBl €ro BbIfi-
BUTb. B mpuHIHNe He HaJo PAaCCYHTHIBATL HA TO, UTO YKO-
pOueHHe BpEMEHH TPOSBJEHHS MOXeT KOMIIeHCHPOBaThb
U30LITOK BpeMeHH ¢oTorpapHpoBaHus, BbIIEPIKKY HAJO CHe-
Jarb Gosiee TOYHOH. B ciyyae HamoGHOCTH MOXKHO yCTpa-
HHUTb JIETKYIO ByaJb (oHa, BBI3BaHHYIO NpPOSIBJEHHEM, KpaT-
KOBpEMEHHBIM TOTPYKEHHEM HeraTuBa B TakKoil ocnabHTesb
(rm. VII, § 28), KoTopblfi COXpaHHUT H300paKeHHSI OUYeHb
MpO3payHbIMH H JOCTATOYHO KOHTpacTHeiMH. HekoTophle
JMIOOUTEM HAXOAT NMPEHMYIECTBO B TaKoM crmocobe H CH-
CTeMaTHYeCKH MepenposiBIAIOT CHUMKH, YTOObl IOC/Te 3TOTrO
HX OC1a6GHTh, OKa He BO3pacTeT KOHTPACT H3006paKeHys.

[TonyyeHHble TakuM o0pa3oM H300pa)KeHHsST MOTYT XO-
pOIIO BHISBUTh NOTEMHEHHE K KPalo COMHEYHOro JHCKa,

*) Ins BHIABNEHHS JeTasiel COJIHEUHBIX NSTEH BHIGHPAIOT, OAHAKO,
pernposyKIHOHHbIE MJIACTHHKH C YMEPEeHHbHIM KOHTPAacTOM.
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daxesbl ¥ NATHA H NO3BOJAT YAOOHO CIEUTb 1eHb 3a NHEM
3a HX CMellleHHeM H H3MeHeHusMmH. M3o6paxenus CouHua,
nosiyyeHHele B (GOKyce HMHCTPYMEHTOB OT ONHOrO 10 ABYX
MeTpOB (POKYCHOTO paccTosiHHs, OyAyT HMeTb IHaMeTp OT
1 102 cM; HEOBXOAMMO HX CHJIbHO YBEJHUUNTh, YUTOODI BHIAETHTD
HHTEpecylollde Bac HeTajH. MenKo3epHHETbie 3MYJbCHH

\

Puc. 34. Coaneunnl#f muck, cdororpadpupoBaHHbI
19 ¢despaas 1950 v. TeneckomnoM ¢ 06'bEKTHBOM JHa-
merpoM 50 mu u dokycHbIM paccrosHueM 0,63
¢ adokarsHHM yBeandenueM (G = 8%); miacTuHKa
«'pacdobpoms», xeaThit Gpuabtp, Buiaeprkka 1/100 cex.
OpuruHaabHbii Macmra6. Crumok XK. u P. Ilopps.

JIerkKo BhIIEPKUBAIOT yBesnuueHue B 10 pas, 4To AacCT OYeHb
xopolue orneyatku (puc. 34), roaHble gaxke 1/ H3MepeHHH
ropasno Gosiee TOYHBIX, YeM Te, KOTOpbleé MOXKHO OblIO OBl
c/ieJlaTh BU3YaJIbHO C TEM XKe HHCTPYMeHTOM. B mpuBoaumoi
6ubanorpaduy MOXKHO HaHTH JaHHble, HEOOXOAHMMbBbIE 15
OPHEHTHPOBKH U H3MEePEHHs] TAKUX CHHMKOB.

* Coueras 1Ba CHMMKa, NOJyyeHHble B OLHH H TOT XKe JeHb
C MHTEpBAaJIOM B HECKOJbKO 4acoB, MOXKHO COCTaBHUThb CTe-
PeOoCKONHYeCcKHe Mapbl, KOTOPbIE XOPOILO BHISIBAT OKPYIJIOCTD
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cosHeyHoro mapa. Bo BpeMsi conHeuHbIX 3aTMeHHH TakxXe ¢
ycrnexoM MOTYT OBITh INOJYyuYeHbl CHHMKH, MOKasblBalollHe
Becb auck CosHna. B3siB gBa CHHMKa, CHATbie C MHTEpBa-
JIOM B HECKOJIbKO MHHYT, MOXHO COCTaBHTb CT€DPEOCKONHYe-
CKYI0 KapTHHY, MOKa3blBAalOIULYl0 YepHHIA AHCK JIyHBHI, npo-
enupyloluiics B npocrpaHctBe nepes ConHueM.

Puc. 35. Boabmoe coaseuHoe naTHO, cdortorpadpupoBanHoe 9 Mapra

1947 r. ¢ nomourpio Tedeckonma ¢ o6bekTHBOM AuameTpoM 102 mu u

adokanbHbIM yBeauuenueM G = 140%; naacrunka «['padoGpom», yse-
auyeHueM 5% (nuamerp Couanna 1,25 ). Cuumox XK. u P. Ioppa.

CHHMKH, MoOJydyeHHble ¢ BHe(OKAJbHBIM YBENHUUTENEM,
rofATCsl IS PerucTpaldH [eTaslell TPYNN COJHEYHbIX M-
TeH (puc. 35) ¥ B OJIArONPHUATHBIX CJAy4YasiXx MOTYT MO3BO-
JHUTb YBHJETb Ra)e rpaHyasuuio ¢orocdepbi («3epHa pH-
ca»), ecJH OTBepCTHe OOBEKTHBAa JOCTATOYHO (He MeHble
80 mm). Bbimepxkka, ecTeCTBEHHO, 3aBHCHT OT IPHHSTOrO
yBesMueHHsl; OHa OyjAeT, HalpHMep, Nopsiaxa '/sp ceKyHabl
npu ysenuueHuu B 10 pa3. OmHAKO TOYHYIO BHIAEPKKY B
KaXJoM c/lyyae MOXKHO NOJYYHTb TOJNBKO TyTeM npob.
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6) ®Poroepaduposanue Jynol. dns paccMoTpeHHBIX HH-
CTpyMeHTOB (poKa/bHOe u3o6pakeHue JlyHnbl, kak u CouH-
ua, umeer pasmep 1—2 cu. Hano ucnionssosate Meskosep-
HHCTBIE copTa 3MYJbCHH, OPTOXpOMaTHYECKHE, C YMepEeHHOH

- YYBCTBHTE/NbHOCTBIO, B CO-
eJIMHeHHH C XKeJaThIM (HJ/Ib-
TPOM, €CJii OO'beKTHB Ipel-
Ha3HayeH MJis BHU3yaJIbHbIX
HabJatogeHni. B aTux ycao-
BHSIX MOXHO NOJYYHTb XO-
powre H300paKeHHs noJ-
Ho#t JIyHbl NpH BBIJEpXKKe
nopsAaKka !/os CeKyHAb H MO-
psinka !'/ip CeKyHAH A4St
JlyHbl B nepBoil ueTBepTH
(B KaXJI0M OTAeJIbHOM CJTy-
yae BbIAEpIKKY Hajfo ompe-
penuts npo6amu). Yacro
MOXHO  YLOBJIETBOPHTbCH,
NIPOH3BOAS  BBIAEPXKKY C
NOMOILbIO KPbILUKH Ha 00b-
€KTHBe HJH 3aCJIOHKOH, KO-
Puc. 36. TMoanas Jlyna, cdororpa- TOpYl0 OYeHb OLICTPO IBH-

e eapas e TIOT 01 pYKH (Hafo Tons

n dokycHbM paccrossmem 1,05 x4, <O AOMAATBCH MpEKpallle-

nnactuika «QPyapryp», Bhigepkka HHAL  BHOpaumWid, mpexne

okon0 1/4 cex (yBeandenne okono _UYeM OTKPbITb OOBEKTHB).

5 pas). Cummox X. ne Bokyaepa Ha puc. 36 npuBeseHo

1934 r usobpaxeHue noano#t Jly-

Hbl, TNOJyuYeHHOe ¢ Mo~

MOILbI0 NPHUMHUTHBHONH KacCeThl, CAENaHHOH Tak, Kak 3TO
6bi0 yKa3zaHo B § 20 (cM. Takxke puc. 27).

OnaHako 3TOT mpolecc BaeyeT 3a cOHOH HEKOTOPBIH JHLI-
HHI pacxof naacTHHOK. Ero He cTOMT peKOMeHA0BaTh BCJ/e]-
crBHe AMdpaKLUH Ha BXOJHOM 3payke, KOTOpas B 3TOM CJy-
yae MTHOBEHHO H HeNpaBU/IbHO MeHsleTcsl; Jyulle MOJb30-
BaTbCA KaMepo#l CO WTOPHbIM (OKaJdbHLIM 3aTBOPOM, TpH
3TOM OYeHb BaXXHO ObITb yBepeHHbIM, YTO HAyaJo. AeHCTBHSA
3aTBOpa He Bbi30BeT BUOpalHH TPyObl, TaK KaK HEOOXOAHMO
obGecneunTb CTaOHABHOCTb KaMepbl ¢ TOYHOCTBIO 10 HECKOJIb-
KHX COTbIX N0Jiefi MHJJIMMeTpa.

C npyro#t CTOPOHbI, AN~ HEMOABHMKHOTO HHCTPyMeNTd
NPOAOJKHTEJbHOCTb BbIJEPIKKH OTPaHMUHBAETCS CYTOUHOIM
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gpaujeruem, KOTOpOe cMellaeT u3oOpaxeHHe JIyHBI NpH-
MepHO Ha 15” B CeKyHAy BpEMeHH, 4TO COOTBETCTBYET
0,08 Mm Ha nnacTHHKe NPH (OKYCHOM PAacCTOSIHHH OOBeK-
THBa, paBHoM | #, u 0,16 mm npu f= 2 m. Takum o6pa3zom,
€CJIH Mbl XOTHM TOJIyUHTb JeACTBHTENIbHO ueTKoe H306pa-
KeHHe, TO NpPH HEMOABHXXHOM HHCTDYMEHTe BbIAEpXKKa He
JOJKHA TMPEBBbIIATb HECKOJNBbKHX NEeCATbIX AOJeH CEeKYHHbI.
HecMmoTpsi Ha 3TO, MOXKHO AONYCTHTb BBIAEPAKKY NOPSIAKA MO-
JYCEeKYHNIbl, €CJqd peub HAeT O
pEerucTpauul Mocaed0BaTelbHbIX
($a3 YyacCTHOro JYHHOTO 3aTMe-
HHsl, HCNONb3Yys, €CJAH HYXKHO,
YYBCTBUTEJbHYIO SMYJbCHIO IS
¢das, 6nu3kuX K nosnHo#. Takue
1300paKeHus elle MOTYT Bblaep-
XKaTb yBeauueHHe B 3—4 pasa
(puc. 37).

Bo Bcex cayuasix, Korjacra-
BHTCA 3ajlaua NOJYYHTb JeTaJu
JYHHOH TNOBEPXHOCTH B JHOCTa-
TOYHOM MacuiTabe, He0O6XOAHMO
HCTIOJIB30BaTh (OKa/bHOE yBean- DHC. 37,  3armenne Jlynw

PRI y 19 suB. 1935 r., cdororpadu-

deHHe N0 KpaiHell Mepe B YeThl- popauyoe ¢ moMoublo BU3Y-
pe uau GoJiee pa3, UTOOH! MOJY-  aapHOrO TEAeCKONa C O6beK-
YHTb  M300pa)keHHE JIYHHOTO . THBOM 75 MM _H_ (DOKyCHBIM
aucKa AuametpoM B 6 cu. Ho  pacctoanien rl 03 o a
TOTJa BHIEPXKKY MOXKHO OyaeT gm‘;*éafhyczxyp(ysemqpe““e
YBeJIHYATb 10 CEKYHIAbl HJH  okono 4%). Cuumok XK. ne Bo-
6osbe U Oynetr Heo6XOAHUMO Kyaepa.
pacnosaratb 3KBaTOpHaioOM, KO- -
TOpbIA ABHrajacs 66l OT PYKH HJIH C MOMOLLBIO - MOTOpa
(puc. 32 u 33), uTOOBI MOXKHO OBLIO CIEIHTh OYEHb TOYHG
3a aBuxeHneM JIyHb (MMes B BHAY, uTO COGCTBEHHOe ABH-
KeHue JIyHbl HEMHOTO MeJJIeHHEe, 4eM CYTOUHOe BpalleHHe
HeGecHOl cdeprl; MOTYT OKa3aThCsi HEOGXOAWMBIMH TaKkxKe
MHKDOMeTpPeHHble BHHTBHI MO CKJIOHEHHIO).

[TIpuruMas Bo BHHMaHHe OOBIUHYIO JIETKYIO Pa3MBITOCTD
H300paxeHHus, MPOHCXOASAILLYI0 BCJeACTBHE HECNOKOHCTBHS
aTrMocdephl, or BuOpauuii HHCTPyMeHTa (H3-3a BETPA U T. 11.),
KOTOpble YBEJHYHBAIOTCS MPOMNOPUHOHAIBHO YBEJIHYEHHIO
uzobpaxenus, O0eClONe3HO MPHMEHATb MeJKO3ePHHUCTYIO
3MyJsbcHIO. JIyule IpPHMEeHHTDb BbICOKOUYBCTBHTELHYIO OPTO-
HJIH TAHXPOMATHYECKYIO 3MYJIbCHIO (C XeJATHIM QHABTPOM),
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yT06bl MAKCHMaJbHO YMEHbIIUTb BblAepkKKy. [lpu Takux
YCJOBUSIX MOXKHO MOJIyYuTh, AaxKe C HHCTPYMEHTaMH CKPOM-
HBIX pa3MepoB, NpeKpacHble H300pa’keHHsi HEPOBHOH MO-
BEDXHOCTH HAUIEro CyTHHKA.

B) Poroepaduposanue naaner. Pororpaduposarb nia-
HETHl MOXXHO MONbITAaTbCsl, MO KpafiHed Mepe paau J1060-
NBITCTBA, C NOMOLIBIO CAaMBbIX MOLIHBIX H3 PaCCMOTPEHHBIX

Puc. 38. Cnytuuku lOnurepa,
chororpadupoBaHHBIE BH3Y-
aJbHBIM TEJNECKONOM C 06bek-

Puc. 39. Catypn ¢ koabLOM,
cdortorpadupoBaHHbIit ¢ MO-
MOIIbI0 BH3YaJbHOrO TeJjec-

THBOM 95 MM H (DOKYCHBIM
paccrosnuem 1,40 # (yBeau-
yenue 3,6%):

] —BHaepxKa 7 MHH. Ha OObBIYHOM

naacTuike, 2—BblAEPXKKA 2 MHH,
Ha OPOTHBOOPEOJbHOW NJAACTHHKE.

Koma ¢ OG'b€KTHBOM JIHaMerT-
poM 150 mu u POKyCHBIM
paccrosiuueM 2,26 x, cHa6-
WEHHOro adoKaAbHbIM yBE-
auuutenem (B 20 pas). Iaac-
THHKA «3HIb6EPEO3HH», BbI-

Cumicn J1. Prozo. nepxka 10 Mun. (yBenuuenue

1,9%). CuHumok . Paabbu-
3aHepa, 1938 r.

3leCb HHCTPYMEHTOB (Hampumep, C TeJeCKONaMH JHaMeT-
pom 108 mau 135 mm). ManocTb niaHeTHbHIX JHCKOB H HX
cnabbiit GJIeCK 1es1aloT TaKyio NONBITKY ropa3no 6oJiee Tpya-
Ho#, ueM ans JIyHbl.

B camoMm gene, MakcuMasbHble padMepbl H300paxkeHUn
njaHer nopsiaka 50” (Benepa B KoHlle Bo3pacranusi 6yecka,
IOnurep B mpotuBocTOSIHUH, Gosbuias ock Koael CaTypHa),
T. e. He npeBbiwator 0,5 um B GoKyce HHCTpyMeHTa C (¢o-
KycHbiM paccrosiiueM 2 m. TlostoMy noutH HeoO6XOmHMMO
yBesaHuuTh (okanbHoe Hnzobpaxenue. OQHAKO, HCKJAIOYas
BeHepy, OCBeleHHOCTb 3TOr0 YyBeJUYEHHOTO H300paxkeHHs
caAuILKOM cnaba, yToObl BblAepKaTb 00JibllIOe YyBeJHueHHe
6e3 HeJONMYCTHMOrO yBe/NHYeHHs BpeMeHH 3KCIO3HIIMH.
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Mbl coBeryeM HCNONB30BaTh yBesauueHue B 4—6 pas mist
Beneprl, B 3—4 nn1s Mapca u Onutepa, 8 2—3 aas Ca-
TypHa. Jlns naHXpoMaTHYeCKOH BBICOKOUYBCTBHUTENbHOM
9MYJIbCHM H MPO3PAyHOro KeJaToro GuabTpa npuiercs 6paThb
BBIJEDXKKH MOpsAAKA CeKyHIbl [Jsi BeHnepr, 5—10 cekyHn
ana Mapca wu IOnurepa u 30—60 cekynm nas Catyp-
Ha, 3TH 3HayeHWs HaJO0 B KaXJIOM CJyyae YTOUHHTb My-
TeM npob.

C 604bLIMMH BbIAEPKKAMH, MOPSAKA HECKOJbKHX MH-
HYT, MOXHO [MOJIyYHTb TNPEBOCXOAHblE CHUMKH CIYTHHKOB:
IOnurepa (puc. 38), HO auck camoit muaHeTs Gyner nepe-
AepxkaH. Pasymeercsi, THAMPOBaHHe MOJXKHO GBHIThH 0COGEH-
HO TIiaTenbHbIM. Bectn Tpy6y Hajmo no kakoi-HuOYIb ne-
TaJH CaMoH NJaHeThl (C NMOMOIIbIO 3€PKaJbHOH KaMmephl,
60KOBOrO OKyJsipa MM CHelHaJbHOTO THIA, HCIOJb3VSE
yBeanuenve B 200 uan Goabiie pa3). [Ipu Takux BeIgepK-
KaxX MOXKHO HalesTbCsl NOJYYUTh UeTKOe M306parkeHue ToJb-
KO TNpPH NOCTAaTOYHO CNOKOHHON aTMoc(epe; CTOUT MbITAThCS
9KCIIepUMEHTHPOBATb TOJbKO MpPU OJaronpuUATHBIX aTMO-
cthepHBIX YCIOBHUSAX.

[axe npu 3TOM MHOTHM [OKaXXeTCsl, YTO OHH OKa3aJjIuCh
0OMaHYTHIMU B CBOHX OXumaHusix (puc. 39), omHaKo 3TO XO-
pollee ynpaKHeHHe JJIf HCIBITAHHS CIOCOGHOCTH acTpo-

tdororpadal

TTABA VI
®OTOTPA®HYECKHE TEJIECKOIIbI

23. Mpeumywiecrea pegprexropos

B ortpakaTesNbHBIX TelecKonax — pegaeKTopax 06 bEeKTH-
BOM CJYVXXHT 3epKaJsio, MOBEPXHOCTbIO KOTOPOrO SBJsIETCS
nepeaHsis BOTHYTasi CTOPOHA TOJICTOTO CTEKJ/SIHHOTO JMCKA.
dTa MOBEPXHOCTb, C ONTHUECKOH TOYHOCTBIO JOBeXeHHas IO
HeOGXOIMMOH KPHBU3HbBI, MOKPHIBAETCA OUEHb TOHKHM CJIOEM
(tonuuuo# B 0,1 MK) cepebpa WJIW aJIOMHHHSI H CTAHOBHUTCSH
orpaxatouieli. Takum o6pasom, CBeTOBbe JYyuH He IIpo-
XOAAT CKBO3b CTEKJO, OHO HrpaeT pOJb ONOPHI; ero BHY-
TpeHHHe CBOHCTBA MaJo CyIIeCTBEHHbI, HO 3aTO ero onrHye-
CKasl MOBEPXHOCTb NOJIXKHA ObITh OTIIIM(OBAHA C HCKIOUH-
TeJbHOI TOYHOCTbIO — B ueTbipe pa3a O6oJbllleH, ueM MpHU
H3rOTOBJIEHHH ONTHYECKHX JHH3 (ZOMYyCTHMBble OWHOKH MpH
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#13rOTOBJIEHHH (QOpMBI MOBEPXHOCTH He NOJIXKHBI MPeBHIIIATH
0,07 mx).

[ns ¢ororpadupoBanus pedekTOps HMEIOT HEKOTOpbie
CylllecTBeHHble npeuMylnectBa: 1) 6e3yKOPDH3HEHHBIH axpo-
MaTH3M, QOKYCHPOBKA, CIeJlaHHasi 10 BHU3YaJbHbIM JyuaM,
ocTaeTcs TOH e JJis JIIOObIX MCIOJb3yeMBIX IMYJbCHH *),
2) Jerko cleaaTh 3epKaJjo B TpH pa3a 6oJiee KOpOTKodo-
KYCHbIM, 4eM OGBbEeKTHB TeX e pasMepoB; OTCIOfa Cleayer
BO3MOXKHOCTb YKOPOUEHHS] UHCTPyMEHTa W YBeJHYeHHs CBe-
Tocuabl. Ho camoe meHHoe nJasi so6HTelss TPEUMYLLECTBO
3aK/i04aercss B BO3MOXHOCTH H3rOTOBHTb CaMOMY, OY€Hb
ZIeweBo ¥ 0e3 ClelHaJbHBIX 3HAHHUH, OTJHYHBle 3epKaJa,
ropasao Gosiee MOIIHble, YeM OGBEKTHBBI HNOCTYNHBIX JIOOH-
TeJlo pedPaKTOpOB.

Mbl OTCBIIaeM 4YHTaTesisl, HHTepeCYIOIerocs STUM, K nof-
pPOGHOMY OMMCAHHIO H3TOTOBJNEHHS 3epKasia (CM. B 6HOJHO-
rpapuu kuury M. C. HaBamuna) niobutenem, JHLIEHHBIM
chenyuajbHoro o6OpYNOBaHHS U He MMEIOILHM TMpelBapH-
TeJIbHOTO ONbITa B TaKoro popa paborax. Te, komy nocua-
CTJIMBHTCA paboOTaTh B MacCTepCKOA KaKoro-au6o acTpoHo-
MHUECKOT0 KpyxKKa **) (puc. 40), MOTyT BOCNOJB30BaTbCS
coBeTaMH CBOMX GoJsiee ONBITHBIX TOBapHlled, HO, BooOiue
roBOpsl, MOXHO IMPOBECTH BClO paboOTy H OJHOMY, B KyX-
He HJIH B MOJBaJe, CJefys OJHHM TOJbKO KHHXKHBIM OIH-
CaHHSAM.

[Tepeuncnum BKpaTlie HeoO6XOaMMble ONMepalUH: 3epKaJio
yray6ssiercsl mocepefiiHe NpPOCTO B pe3ysbTaTe MHOTOKpar-
HOTO TPEHHsS] ero O ADYrofi CTEeKJSIHHBIH IMUCK, KOrla OTHO-
cHuTenbHO rpy6nii ab6pasuB (kapGopynx Ne 100), nome-
LIEHHBIH MeXXAy HHMH, BBHI3bIBaeT OoJiblliee CTHpPaHHe B
IleHTpe Hallero 3epkana B [pouecce M[OCJA€JOBAaTENbHbIX
JBHXeHH# 60JblION aMIIHTYAbl. BOrHyToCTh peryaupyercs
NyTeM BeJHYHHBI pa3Maxa 3THX [ABHXEHHH H HCNOJb30Ba-
HHeM Bce Gosiee TOHKHX abpa3HBOB, KOTOpbie 06pa3yioT Bce
Gouiee 1 6oJiee pOBHYIO MaTOBYIO MOBEPXHOCTb. B HTOTE OUEHB
6OJIbLIIOr0 YyHC/Ia IBUXKEHHH 3epKaJjla OTHOCHTEJNbHO CTeKJa
aBTOMAaTHYECKH TNOJYyYaloTcs chepuuecKue NOBEpXHOCTH **¥)

*) HWHauye roBopsi, GOKYyCHPOBKA OfHa H Ta XKe AJs Jyyed Bcex
pavH BosH. (ITpum. nepes.)
**) ¥V Hac — B CeKUHAX JIOGHTENbCKOTO TEJeCKONMOCTPOeHHST OTae-
aennit BATO. (ITpum. nepes.)
***) Boruytas — Hallle 3epKaJjo, a BBIIyKJI0e — paGoyee CTEKJIO.
(ITpum. nepes.)
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C TOUYHOCTBIO [0 MHKpoHa. UTOoGLI oTmoAMpoBaThH Temepb
CTEeKJSIHHOe 3epKaJso, Hajl0 HCINoJb30BaTh OoJee MArkue
OpyAHs, crnocoOHble 6Ge30macHO /s MOBEPXHOCTH HECTH Ha

Puc. 40. Waudosky sepkana nuamerpom 26 cu
nposoaut B. A. Bopouuos-Beabamuuos (1940 r.).

ce6Ge NOJIMPOBOUHBIE CPELCTBA; HAUYUYIIUM H3 HUX SBJSET-
¢ cMOJla MM camoxXHblii Bap. TOT e CTeKJSHHbIH JHCK,
MOKPBITbII TOHKHM CJIO€M Bapa H MOJHPOBOUHBIM BELIECTBOM,
I03BOJIUT MOJYYHTb XOpolLiHe pe3yabTaThl. M3rotoBiaeHue
sepkana puametrpoM B 20 cm TpeGyer okoJio 40 yacoB pa-
60THI.

24. OcHosHole Tunel goroepaguueckux pephreKTopos

a) Coepuueckoe soznyroe 3epkaro, duagpazmuposan-
HOe 8 UenTpe Kpusu3ubl. Takoil HHCTPYMEHT H3TOTOBHTb
Jerdye Bcero - (puc. 41,a). HaknaoHHble CBeTOBBlE NYYKH
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Puc. 41. OcHoBHbIE Tulbl HOTOrpaPHYECKUX TEAECKONOB.

a) Cdepudeckoe 3epkany, 3anMadparMHpOBaHHOe B LEHTPE KPHBH3HBL

1=cdepuueckoe 3epkano, 2—uyBcTeuTeabHas naenka. 0) Teneckon Mmunra:

1 —cdepudeckoe 3epKano, 2—4YyBCTBUTEAbHas NJEHKA, 3— IJIACTHHKA

Himunra. 8) Teaeckon Hpiotona: J —mapaboanyeckoe 3epkano, 2 —miockoe

sepkano, 3 — doronaacrunka. 2) Teaeckon Kaccerpena: I — oTonnacTiunka,
2 —mnapa6oauyeckoe 3epkano, 3 —runepbonuyeckoe sepkaio.



najaloT Ha yacTb cdepbl, HET HUKaKHX aCHMMETPHUYHbIX abep-
paunit (kombl, acturmatusma). Cdepuueckas abeppauus
cepuyeckoro 3epkaja — He nomexa nas (ororpaduposa-
HHSfl, €CJH MHCTPYMEHT HeOOJIbLIOH W ero OTBepCTHe HMeeT
yMepeHHble pa3Mephl.

Chnenywowas tabauua, BbIYHCAEHHAs M KPyKKa HaH-
Menbluell abGeppauun nuamerpom B 50 MK, NaeT XapakTepu-
CTHKH ABYX HHCTPyMeHTOB. UTo6bl MOJyYHTb HaHJy4lliHe pe-
3yJbTaThl, HALO YYUTHIBATb KPHUBH3HY NOJA H NPUMEHATb
NNeHKY WU MJIaCTHHKH, YKPElJeHHble Ha BHIMyKJoH chepu-
4eCcKOH NMOBEPXHOCTH, HMelolleHd paguyC KPHBH3HbI, PaBHbIA
(HhOKYyCHOMY pacCTOSIHHIO 3epKaJa.

OTHocH- [lnamMeTp noaesHoro
Nuamerp Pagnyc | dokycnoe | duamerp TeAbHOE noas
3epkana | KPUBU3HM | paccTownne| aHadparmp| oTBepcTHe
D, mu R, Mum [, MM D, mu f/D
MM rpan
140 560 280 80 3.5 30 6°
200 1080 540 120 4,5 40 4°15

6) Teaecxkon [lmudra. B atom Teneckone (puc. 41,6)
ceprueckass aGeppaliusi HCIOpaBJjeHa C MOMOLIbIO OCOGBIM
06pa3oM nepOpPpMHPOBAHHONH TOHKOH CTEKJISAHHON MIaCTHHKH,
KOTOpasi MoMellaeTcss B LEHTPe KPHUBU3HBI, T. €. B [JIOCKO-
CTH auadparMbl Npelblaylledl cucTeMbl. TesecKom Moxet
HMeTb OYeHb GOJIbLIOE OTHOCHTENbHOEe OTBepcTHe (IO !/o6)
Npu OTNHYHOM KayecTBe JOBOJIbHO 3HAYHUTEJBHOrO MOJA.
Haun6onee uacro ucnosb3yloTcs B aCTPOHOMHH TeJseCKOMbI
lllMuara ¢ oTHocuTeadbHBIMH oTBepcrusiMu /o u ;. [pu
3TOM CYIIECTBYIOIasl KPUBH3HA [0JI 3acTaBjaser ynorpe6-
J5ITb 0Co6YyI0 8binyKAYyt0 Kaccety Oaa naenku. HecmoTps Ha
TO, yto JuH3a UIMuara c TpyZoM OTIHYHMA OT UJOCKOA
MJIAaCTHHKH (OT/IHYME cocTaBisieT Bcero 30 MK OIS NJIACTHH-
KH jauametpom B 25 cm npu cBerocHae !/p), 3To OTAH-
ype OUeHb TPYAHO OCYLLECTBHTH C HeOOGXOAHMON TOUHOCTHIO.
Xors nauGosee 4YacTo HCMOJb3yeMass TeXHHKa Oblia CO3-
naHa JwoburensamHu, 3Ta pabora HenocuabHa J[Js HAYH-
Halouero.

B) Teseckon Hetorona. d1or uHCTpyMeHT (pHc. 41,8)
caMbil NONyJsIpHBIA y JioGUTeNell BCJAeACTBHE JIETKOCTH
€ro H3rOTOBJIEHHS H BO3MOXKHOCTH MpPHMEHEHHA KaK JJs
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BH3yaJbHBIX, TaK M AJs QoTorpadHyeckux HaGJIONEHHH.
TnaBHOe 3epkaso UMeeT B pa3pe3e Gpopmy napaGoJibl, HO Ha
3TOT pa3 OTKJOHEHHe OT cdepbl MOPSAAKA YETBEPTH MHK-
pOHa Ans 3epKaja ¢ AHaMeTpoM B 20 cm M cBeTOCHNON /6,
YTO JIerko JOCTHXKHMO B Mpoliecce NoJHpoBkH. -Takoe 3ep-
KaJo faeT OTJAHYHblE H306pakKeHHS TOJbKO BOJIM3H ONTHYE-
CKOM OCH; KOMa H aCTUTMaTH3M OTPaHHYHBAIOT pa3Mep MoJs
xopomnx n3obpaxenuit. PokajbHass MIOCKOCTb BbIBOAHTCS
HapyXy NpH NOMOIIH MaJjleHbKOro MJIOCKOTro 3epKasa, KO-
TOpOe CTaBHTCS AHAroOHaJbHO M OTOpachiBaeT H300paxkeHue
B60K K creHKe camoi Tpy6nl. Cienyloomas tabJula noka-
ShiBaeT JJIi HECKOJbKHX JIIOOHTeNbCKHX 3epKaJ pa3yMHble
rpaHHIBl KCIOJb3YEMOrO MOJISl 3peHHsl (BbIPaXKEHHOTO B MH-
HyTax ¥ B MHJUIMMeTpax) NpH MakKCHMaJbHOM abeppaluoH-
HOM KpyxKe paccesHusi 100 uK).

f10
5 6 7 8
D, ux
f MM " MM T MM L MM
150 103 22 116 30 130 40 138 48
200 80 23 92 -32 102 42 110 51
250 66 24 76 33 86 44 92 54
55 24 64 34 73 45 80 56

r) Teaeckon Kacceeperna. Bonbumoe mnapa6onuyeckoe
3epKaJjlo coueTaeTcs 3leCb CO BTOPHUHBIM 3epKaJjoM, HMelo-
muM ¢GopMy BHINYKJOTO rHnep6ojonaa, KOTOPOE YBEJHYH-
Baer (OKyCHOe paccTOsiHMe NOLOGHO pacceMBaloUled JMH3e
Tesleo6bekTHBa (puc. 41,2). B uenom okoHuaTenbHOE (MM
s dexruBHOe) ¢okycHoe paccrosHue *) B 3—5 pas Gouib-
le, yeM Yy raaBHOTO 3epkaJsa. Ilo cpaBHeHHI0 ¢ GOKyCHbIM
paccTosiHHeM CaMOro 3epKaja HHCTPYMEHT TNoJyyaercs
oyeHb KOPOTKHM. Yale Bcero riiaBHOe 3epkaJjio NMPOCBEPJIH-
Baercsl B LeHTpe, yToObl AaTh BBIXOJ MYYKy Jyuel H TOraa
B 3TOT TeJjeckon HabJI0OfalOT KakK B pedpakrop; moje 3pe-
HHl y Hero 1o HeoOXOAMMOCTH MaJieHbKoe. H3rorosseune
ONTHKH K HeMy CJIOXHee, ueM K Teseckony HbioToHa.

*) A caenosaTenbHo, M Macwmta6 HsoOpaxenui. ([Tpum. nepes.)
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25. Céopra u monTuposka tealckonos

Tpy6a Tteneckonma Moxer ObiThb cHenaHa H3 OepeBa H
HMeTb YeTbIpeXyroJbHoe -ceueHHe, HO HYXXHO BCeraa npeny-
CcMaTpHBaThb YKpenJ/eHHe 3epkas 6e3 BCAKOTO MeXaHHYecKo-
ro CIaBNHBAaHHS HX H BO3MOXKHOCTb PEryJHPOBKH' HX IOJIO-
JKeHHS1 NPH NMOMOLUH YCTAHOBOYHbLLX BUHTO8 BO BpeMSl TOU-
HOH LEHTPHPOBKH. MOXKHO HAaHTH TeXHHUYECKHe NMPOEKThl AJIf
teneckona Heiotona ¢ D/f=!/¢ 1 MHOrousc/aeHHble PUMEpPDI
H3TOTOBJIEHHUS TEJIeCKONOB JIoOUTENsIMH B cOopHukax «Tee-
ckonoctpoeHne» (cM. 6uGanorpaduio B KOHIlE KHHIH).

HcnonbsoBanue Teneckona misi ¢ortorpadupoBanus Ae-
JaeT MOYTH COBepLIEHHO 006513aTe/bHOH 3KBaTOPHAJbHYIO
€ro MOHTHDOBKY. AHIVIMAiCKHE MOHTHPOBKH (THNA <«JIOJb-
KH») W IOpOCTble aHMVIHAiCKHe MOHTHPOBKH (puc. 42) Haubo-
Jiee TPOCTbl B M3TOTOBJEHHH C OrpaHMYEHHBIMH CpeACTBaMH
H HauGoJsee xecTkH. OAHaKO OHM TPOMO3IKH H, BOOOILe
roBOpsi, HX Heab3sl chenatb nepeHocHbIMH. [Ipuxoautcs
npeiycMaTpHBaTh IJsi HUX INOCTOSIHHOE NOMelleHHe — Mo
OTKHMJHOH Kpbiliell. MOHTHPOBKH BHJ/IOYHbIE, HEMELKHEe H HX
pa3HOBHUAHOCTH (pHc. 43) — MeHee TpPOMO3JKH, HX YacTo
Jes1aloT TpaHcnopTabenbHbIMH (151 TeseckonoB 1o 20 cm
I¥aMeTpoM), HO XKeCTKOCTb TaKHX MOHTHPOBOK MOXeT ObiTb
NOCTUTHYTa TOJMbKO B TOM cJydyae, €ClH OHH HMEIT OueHb
MOILHbIE OCH H BCf MeXaHHKa H3rOoTOBJIEHa OYeHb TIa-
TEJIbHO. ‘

Yro6sl ¢doTorpadupoBaTh ¢ GONBLIHMH BbiAepKKaMH
JA10OHTENBCKMM HBIOTOHOBCKHM TeJieCKONOM C (POKYCHBIM
paccTossHHEeM OKOJIO MeTpa MM 6oJblie, HeOOXOJHMO UMETb
BO3MOXHOCTb THAHPOBATh C NMOMOIIbI0 KaKOro-1u6o creny-
aJbHOTO MexaHHueckoro npucnocobnenusi. Takoii paBura-
TeJlb, CBSI3aHHBIH C YaCOBOH OCbIO, LOJKEH OBITb H3TOTOBJIEH
0coGeHHO THIaTeNbHO; €C/IM 3TO KacaTeJbHas 3y6uaTka 60/b-
IIOTO pajfHyca, TO OHa OyJaeT OueHb AOPOToH: GOJBbIIHHCTBO
mobuTesnell  yAOBJETBOPSIIOTCS IVIAAKHM CEKTOPOM 060Jb-
woro pajauyca (4To6bl YMEHbLIHTb OIIHWOKH B yrJe), KOTO-
pPHI TallUT cTa/lbHasi JeHTa, CKpenJeHHass ¢ KOHTpPraiko#
npsAMoro BHHTa (cM. puc. 42). [lns npuBeNeHHsl B JBHKEHHE
3y6yYaThiX KOJeC yacTO MCMOJb3YIOT T'HPH H peryasitop, pa6o-
TaIOWHA HA TPEHHH, 3aUMCTBOBAHHLIA OT MOoTOpa naredoHa.

dTo MOXer ObiThb TaKXKe CHHXPOHHBI 3J€KTPOMO-
Top, OWHOKM Xxoma koroporo mnopsitka 1% He dOMKHBI
paccMaTpHBAaTBCi KaK HeJONyCTHMBlE, TaK KaK BO Bcex

6 K Bokynep, X. Tekcepo 73



Puc. 42. Teaeckon HototoHa ¢ orBepctuem 225 mum u o~
KycHbIM paccrosHuem 1,81 4 aas dpotorpaduposanus 38€31
u Ttymanuocteil. [lpocras anrauiickas 3sKBaTOpHaAbHasdA
yCTaHOBKA HAa cTONOAX M3 LEMEHTHBIX TPYO M C JepeBsiH-
HO# BHUJKOH M/ 4acOBOH OCH; IPHCMOCOOJEHHE NS [HAM-
pOBaHHS COCTOMT M3 T[JaJAKOrO CEKTOpa, KOTOPBIH TAHET
cTafibHasi JeHTa W THPEBOH JABurateab OT (oHorpapda;
Tpy6a Tejaeckona nepeBsiHHasi, HCKaTeab JuameTpoM 108 .
Kaccera paccuntana Ha naactiHku 4,5 X 6, B LeHTpE OKy-
asp ¢ OOJbIIKMM [10J€M 3DPEHHs, KOTOPbIH 3aMeHSEeTCs Kac-
CEeTOH ¢ Je33HeM HOXKa A TOUHOH (GOoKyCcCHpOBKH; 60KOBOH
OKyasip cayxuT npH runupoBanuu. [loctpoen P. Bakku
B [Lacaue.



cJydasix Hajo CJeAUTh 338 THAHPOBKOM i YaCTO NOANPABIATh
C MOMOIIIbIO MHUKPOMETPEHHOTO BUHTA HENPABH/IbHOCTH XOAa,
HeyCTpaHHMBble Jfaxke€ NpH HauaydlleM MOTODE.

[Tpy GoabiIMX 3KCNO3ULHSAX H (POKYCHOM pPacCCTOSHHH
nopsiaka 1,5 » HeBBHIrOJHO yCTaHaBJ/MBaTh NapaJijelbHO OC-
HOBHOH TpyOe J0CTaTOYHO MOLIHBIH TeJeCKOn — Tuj, TakK

Puc. 43. Teneckonm Kaccerpena ¢ orBepctueM 257 MM H
¢okycHbiM paccrosHueM 1,10 u# (3KBHBaJeHTHHIH (¢OKyC
cucrembl Kaccerpena 5,50 x) aas ¢ortorpadupoBanus
Jlyust u naauer. [Tpocras HeMeukas sKBaTOpHalbHas ycra-
HoBka. Tpyba Teseckoma NBOHHas, IBHXEHHE C IIOMOIIbIO
3y6UaTKH C KacaTeJbHbIM BHHTOM, YNpPaBJS€MbIM MOTOPOM
OT 3JIEKTPHUECKOro ¢oHorpada ¢ (GPUKUHOHHBIM peryJs-
TOopoM. Anantep MJs MHKpoMeTpa M (oKaabHOH Manodop-
MaTHOH kamepbl (CM. puc. 44). ’

Kak Bcerga OyIeT cyllecTBoBaTb AH(depeHuHanbHoe rHy-
THE, KOTopoe OyJeT NMOPTHTb Jaxe caMmoe TilaTeJbHOe TH-
JupoBaHue. HyXHO MOCTPOUTD creluanbHylo KacceTy, cHal-
JK€HHYI0 GOKOBBIM OKYJ/ISIPOM, C MOMOILBIO KOTOPOr0 MOXHO
BbIOpaTh H3o6pajkeHHe KaKoi-HUOyAb T'MJAMPOBOUHOH 3Be3-
Ibl BHe ¢oTtorpadupyemoil obaacTH, — H300paKeHHe, CO-
3JlaHHOE CaMHM TeJeCKONOM (CM. OKYJ/SIPHYI0 4acTb TeJe-
CKona Ha puc. 42).

Ceetocuanl '/g u /s 115t 3epran oGBIYHBIX HBIOTOHOBCKHX
TEJECKONOB HENOCTaTOYHO, YTOOGbI HCNOJNb30BaTh BCIO HX
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paspellaloulyio CHAYy Ha CHHMKE, MOJYYEeHHOM B MPSIMOM
(oxyce; HEOGXONHMO YBEJHUHTb H306paKeHHe C MOMOLIbIO
yBe/NMUMTEIbHOM CHCTEeMBI, NOXOOHOH omucannoi B § 21.
C 3TOi TOUKH 3peHHsT 0COOEHHO BBITOJHO HCIOJb30BaTh Op-
TOCKONMHYECKHH OKYJsp.

770702722277+
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Puc. 44. Anantep nas manodpopMaTHOH ¢okanbHOH KaMepw
¢ npucnoco6ienneM Aaa ruaupoBanus Teseckona Kaccerpena.

1 —namnouka 3,5 @ nas ocBeuleHWs HuUTeN (ecaH Hyxno), 2—okyasp Pam-

crena G=330% ¢ teneckomom 257 MM, 3—ceTka HAYTHHHBIX HHTe#, Hecy-
miasg TaKxke HOX M3 aJioMHHHs 0,02 MM, CAyXAaWMA IS KOHTPOAA ycTa-
HOBKH PaMKH KaMephl, 4 — 3eNeHblil GHABTP, 5 — NpHU3Ma NOJHOr0 BHYTpeH-
Hero orpaxeHus 10 X 10 mm, 6— OKyaspHb# KoHeu TpyOH, 7-—apanTep,
8 — ¢oroannapar «Jlefika»s ¢ rubkuM aBTOCTycKOM. BmecTo «Jlediku» xﬁe-
NHTCA SKBHBAJEHTHasd kaMepa C MAarOBHM CTeKJOM Ha mecrte naexkH. llo
HEMy peryaupyercs ceTka Hute#t no Merony ®Pyko (puc. cnpasa),

Peduiektopsl Kaccerpena co cBeTOCHON /9 MOTYT GHITD
B KpafiHeM cJlyyae HCMO/Nb30BaHbl 6e3 yBeJHUeHHs H306pa-
XKEHHS, KOTopoe noJyuaeTrcsi B okyce yxKe JOBOJBHO GOJb-
wuM. JOCTaTOYHO CMOHTHPOBATh C MOMOIIBIO TepexonHOMH
YacTH Ha OKYJSIpHOH omnpaBe He6OJbLIYIO (OKaJIbHYIO Ka-
mepy. Xopomwo INpefycMOTpeTb OGOKOBOH OKYJsIp, KOTOpPBIH
TI03BOJIHT PEryJHpPOBaTh (POKYCHPOBKY Tesleckomna GBICTPO H
yacro, 6e3 AEeMOHTaXXa KaMepsl ¥ B OCOOEHHOCTH MO3BOJHT
OTKPHIBATb 3aTBOP JIMIIb B CaMblil 6/1arONDHATHBIA MOMEHT.
Puc. 44 nokasbiBaeT NpHUMep YCTAaHOBKH, HCHOJIb3YIOIIHH
nas ¢ortorpadHpoBaHHA MJaHET C IIOMOLIBIO TeJeCKona
naeHouHblil ¢oroannapar (24X36 mm) C BBHIBHHYEHHBIM
06beKTHBOM. XOpOLIMH CHYCK IO3BOJIHT YINPaB/ASTb 3aTBO-
pam Ge3 COTpsSICEHHsI BCErO HHCTpPYMeEHTa.
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26. O630p npumenenuti peprexkropos

Hcnonb3oBanne TesneckonoB co cepHueCKHMH 3epKa-
JlaMH, 1HadparMHpOBaHHBIMH B LIEHTpe KPHBH3HBI, H TeJje-
ckonos IlIMHATAa CXONHO C HCNOJb30BaHHEM KaMep Ccpel-
Hero ¢okycHoro paccrosinust (ra. IV), Ho obaanaer GoJee
HIHPOKHMH BO3MOXHOCTSIMH, OCOOEHHO Yy <«HIMHATOB». ITH
nocJelHHe B CHAY 6OJBIIOrO NOJst U GONBLIOH CBETOCHJB!
N03BOJISIIOT NpeANpHHATH NOCTOSTHHOe HabJlojeHHe HeKOoTo-
pbix obGaacTeli ['alakTHKH ¢ Le/Nbl0 NOHUCKOB HOBBIX 3Be3J.
A cuHcreMaTHUeckoe 0603peHHe noJiefi raJlakKTHK B CO3Be3-
nusax JleBbl, Bosoc Beponnku u Bosbwoit MepBeauns *) '
MOXKeT .ObITh BO3HArpa<JieHo OTKphITHEM CBepxHOBOH. Ko-
POTKHE BBHIIEPIKKH, KOTOPble BO3MOXHBI C 3THMH TeJeCcKo-
namu (cp. Taba. 1a, crp, 93), oueHb UeHHB Mist pororpadH-
POBaHHS ABHXXYLIUXCA H MEHSIOWHUXCA 06'bEKTOB, TAKHX KaK
KOMEeTbl, a TaKXe JJIsi TaJaKTHYeCKHX TyMaHHOCTelH (CM.
doto X Ha BKJeHKe).

IlpakTHueckn GearpaHuyHa 06/1aCTb NPHMEHEHHS HBIOTO-
HOBCKHX TEJIECKONOB, CHaGXXEHHbIX NMPHCIOCOOJEHUIMH AJs
¢dortorpadupoBaHust. ¢ GOJBIIHMH BbIIEPKKAMH; COTHSIMH
MOX>XHO ‘COCUHTATb TYMaHHOCTH M 3aMeuyaTesbHble 3Be3JHbIe
CKOIJIEHHS], KOTOpPblE AOCTaTOYHO BEJNHKH, YTOOBl JaThb HHTE-
pecHble U JeTanbHble U300paxKeHUs1 NpH (OKYCHOM paccTosi-.
HUH, pocturaiomem 1,5 u. VIx cBeTocHna BhIHYKAAeT OenaThb
3KCMO3UIIMH BO MHOTO 4acoB JaxKe Ha CBepXYYBCTBHTEJbHBIX
nnactHHkax (Ta6a. la). IlosyueHHble pe3ysbTaThl LEAPO
BO3HATrpaxAT HabJiomaTelsi 3a 3aTpaueHHble HM YCHJIHA.
Puc. 45 u 46 3aMMCTBOBaHB M3 KOJIIEKIWH, BKJIOuawomuen
6onmee 120 wHeraTHBOB, mosyuyeHHbX B 1948—1950 rr.
®. Bakku Bo ®paHUHH C TeNeCKOnoM, H300paKeHHbBIM Ha
puc. 42; OHM AalOT NMpEACTAaBJEHHe O TOM, YE€ro MOXKHO J0-
CTHYb: HEraTHBLI MOKa3bIBalOT 3Be3[bl 10 18-if BeJHYHHBI H
C YeCTbIO BBIIEpPXKHBAIOT cpaBHeHHe ¢ (oTorpadusaMH, nHo-
JYYEHHBIMH Ha GOJIbIIHX 06CepBaTOPHSIX.

HecMoTpsi Ha OTHOCHTENBHO KOPOTKHE 3KCIIO3HLHH, NO-
Jydenne dotorpaduii Beicokoro kauectBa JIyHeI H mjaHeT
C moMompblo Tejeckona ¢ oTBepctHeM OGosabme 20 ¢ cBf-
33HO ¢ eule OOBUIMMH TPYJIHOCTAMH: HO B 3TOM H 3aKJIo-
YyaeTcsl «CMOPTHBHbIA» HHTEpec JIOGHTENs, OB/aJeBAIOIIEro

*) Tne Haxo#ATcA ckomJeHHss GOMBLIOrO WYHCJAA rajakTHK. ([Tpum.
nepes.)
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BCeMH TOHKOCTsiMu otorpaduueckoit TexHuku. C Tese-
ckonnom HpbloToHa /s, cHAGXEHHBLIM OKYJSIDOM, RAlOUIHM
15-kpaTHOe YyBeJUUEHHe, Jaxke CHHMAas Ha YYBCTBUTEJbHbIE
IIJIACTHHKH, TIPUJETCS yNoTpeOJasTh BBIAEPXKKH BO MHOTO ce-
KyHa Jas JIyHBl B nepBOM 4eTBePTH; B 3THUX YCJIOBHAX

" Puc. 45. TymaHHOCTH, OKpYyxaio- Puc. 46. CninpanibHas rajaktrka
mue spkue 3Be3nbl Ilaesn, casaTeie Meccoe 51 B Tonuux [lcax,
C IIOMOIUBIO TeJeckoma € OTBep- CHfiTas TeNEeCKONOM C OTBep-
crueM 255 MM u GOKYCHBIM pac- ctueM 255 mMau (cM. puc. 42).
croanneM 1,81 x (cM. puc. 42). [Tnacruaka «Cynepdyasryp»,
IMnactunka «Cynepdyasryp», Bbl- BBLICPXKA 2 wuaca (yseauue-
nepxka 2 vac. 15 muH. (yBeau- Hue 7%*). Chumox @¢. DBakku
yenue 2%). Cuumok P. bakiy, 1949 r.

' 1949 r.

MOKHO OYIeT HaJesiTbCA MOJYUYHTb JETa/ld MCHbLIE CEeKYHIbl
oyry, uto coorBerctByeT 1800 m Ha JyHHOH NOBEPXHOCTH
TOJBKO MNpPH HCKJIIOUUTENBHO CINOKONHBIX H300paKeHHsX.
Bri6paB NOAXOASALLYI0 SKCNO3HLHIO, HAJo CheaaTb OUeHb
MHOrO CHMMKOB, YTOOBI 3aTeM BHIGOpaTh ONMH C JeHCTBHU-
TeJbHO YETKHUM H3006paKeHHeM neTased.

Teneckon KaccerpeHa !/»p B MesnKo3epHHCTast 3MYJbCHA
C MNOBBIIIEHHON KOHTPACTHOCTbIO, HAa KOTOPOH MOMKHO pas-
JMYMTb JeTand pasMepom Bcero B 10 mxk, 103BOJseT
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Puc. 47. Jlynnas nosepxmocts B patione kparepo Kaasuyc n Tuxo,

cHaraa 18 amp. 1948 r. XK. Tekcepo ¢ momomblo Teseckona ¢ OTBep-

crueM 257 Mu (cM. puc. 43), B KacCerpeHoBCKOM dokyce (f == 5,50 x).
nenxa «Mukpodaiia nanxpos, Boiiepwka 1 cex (yseanuenue 10%),



Puc. 48. INosepxnocts Jlyunt B patione kpartepoB Komepuuk u dparto-

cthen, cusatass 18 anp. 1948 r.  TeneckonoM, u306paxkeHHbIM Ha puc. 43.

KaccerpenoBckuit dokyc 550 . TlaeHka «Muxkpodain maHxpo», Bbi-
aepxka 1 cex (yBeanuenue 19%). Cuumok 2K. Tekcepo.




HCMOJb30BaTh [MOYTH BCIO TEOPETHUYECKYIO paspelialollylo
cnocoGHOCTh MHCTPYMEHTAa, MoJsiyuyasi H3obpakeHue NpPsiMoO B
¢dokyce. Tak KaK H300parkeHHe NOJYYEHO NOC/IEe OTpa*KeHHS
OT JBYX MNocepeOpeHHHIX HJH aJIOMHHHDOBAaHHLIX 3epKai,

Puc. 49. JlBa cuumka IOmnurepa, mokasbiBaolue GHICTpOE BpaiieHHE

NJaHeTHl: cJeBa — CHUMOK 24 aBr. 1950 r. B 23 uwac. 54 MHH. BCeMHup~

HOTO BpEMEHH (IOJroTa LEHTPAaJIbHOTO MepupuaHa 22°4), cmpaBa —

cuuMok 25 aBr. 1950 r. B 0 yac.” 18 MuH. (10AroTa HEHTPAALHOIO Me-

punuana 36°9), Teneckon ¢ orsepcTHeM 257 xm (puc. 43), kaccerpe-

HOBCkHH ¢okyc 550 4, naenka «Mukpodaitn naHxpo», BHAEPKKA
1 cex (yBeanuenue 25%).

TO CBeTa OKa3biBAeTCs MHOrO GoJiblile, UeM B CJyyae Takoro
e OTHOCHTEJbHOTO OTBEpPCTHsI B COYETAaHHH C OKYJSPHBLIM
yBesinuenHeM. BoT HeKoTOpble YKa3aHHs BeJHUHHBI 3KC-
NO3MIMH JUIS TeJecKoma co cBeTocuJon /o (puc. 43) H
35-mm nneHku «Mukpodala-naHxpos:

Boapacr Jlyust (guu) . . 5 6—7 8—9 10  TMoanas
dkcnosuuus (cex) . . . 3 1,5 1,0 0,5 0.3
[Tnawerst. . . . . . . . Benepa Mapc IOnurep CarypH
Axcmosuuust (cex) . . . 0,1 0,5 0 3—4

Korpa BelzepkKa mocTHraeT CEKyHAbl MM OoJablie, Hy-
JKHBI HCKJIIOUHTEJbHbIe 06CTOSATENbCTBA, UYTOOL O XHOBP e-
MEeHHO HMeTb O6e3yKOpH3HEHHYI0O THAHPOBKY TeJIeCKOna,
NOJIHOE OTCYTCTBHEe ApoKaHHs (OT MOTOpa M OT BeTpa) H,
0co6eHHO, COBePLIEHHO CroKoHHOe u3obpaxenue. [laxe npu
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HenpepbIBHOM HaGJ/II0JIeHHH 32 CBETHJOM B GOKOBO OKYyJsp
(puc. 44) u TWaTeabHOM BbIGOpe GJArOMPUATHBIX MIHOBE-
HHH (HacTynamolUX HHOrAa C HHTepBaiaMu B 10 MuHYT),
TPYIHO OXHAaTb Gosbuie 5% xopowux uzobpaxenuil. Ho
HHOTJA MOXHO. JA0GHUTbCA MNPEBOCXOAHBIX pe3y/abTaToB:
puc. 47 u 48 siBasiiorcs npuMepaMu (otorpaduit Jlyunl, no-
JYYEeHHBIX B TaKHX yc/aoBHSX. Bropas ¢gortorpadus coorBet-
CTBYeT peJKOMYy CTeueHHI0 GJarOnpUsiTHbIX OGCTOSTENbCTB.
Ha puc. 49 npuBoasitcs ase c¢ororpadpuu IOnurtepa (Ha
ODUTHHAJNBHBIX HeraTHBax JHaMeTp IJ1aHeThl He O6oJblie
MMHJIHMETpa), M3 CpaBHEHHs KOTOPHIX MOXHO 3aMeTHThb
6bicTpoe BpalleHHe NJ1aHeThl. ATMoc(epHble YCJIOBHS GbLIH
IpH 3TOM TOJIbKO YJOBJETBOPHTENbHBIE; YaCTO MOXHO Ha-
6aoaaTth Gosee Brneyat/siollee 3pesuile AeTaneil MOBepX-
Hoctu IOnurepa.



YACTb TPETHYH
TEXHHUHKA ACTPO®OTOIPA PHH

XoTsi mposiBjieHHe acCTPOHEraTHBOB M HM3rOTOBJEHHE OT-
neyaTkoB B MPHHLUNE MPOU3BOJAATCS NO OOLIYHBIM NpaBHU-
JaM, MoJIe3HO 3HaTh HEKOTOpble 0COGEHHOCTH, YTO MO3BOJHUT
6osiee MOJNHO HCIOJb30BaTh NOJYYEHHble CHHMKH.

B aToil mocnenHe#i yacTH KHHLM MBI AaJHM HEKOTOpbIe
obliMe yKa3aHUs TO 3TOMY [OBOLY, OTChLIasi yuTaTe]sl 3a
JeTajqsiMH K oOLIMM PyKOBOACTBaM no ¢otorpaduu. B mnpu-
JIOXKEHWH YHTaTesNb HafifeT TaGJ/HIbl, B KOTOPHIX COOpaHbI
BCe TEXHUUYECKHEe [aHHble, KacaiollHecs pasjHYHHX pasje-
J0B actpogoTorpaduy, KOTophbie MoJae3Ho 3HaTh., bubaunorpa-
(uueckuil ykaszaTesab, HaKOHel, MOXKET CJAYyXKHTb KaK THJ
npu Bei6Ope JOMOJNHHTEJNbHOMN JIHTEPATYPHI.

FJTABA VII

OBPABOTKA HEFATHMBOB W HM3TOTOBJIEHUE
OTIIEYATKOB

27. Ilpossaenue

[IposiBuTeNb, TaK XKe KaK W HCIOJAb3YyEeMBI COPT 5MYJlb-
CHH, JOJKEeH GbITb PasyMHO BHIOPAH B 3aBUCHMOCTH- OT IIO-
CTaBJeHHON 3ajaud. Mbl y>Ke BKpaTle YKa3blBaJu B NpeJbl-
AYIIHX IJ1aBaX Ha THUNBl 3MYJbCHH, 60Jblie BCEro MOAXOMs-
uiMe A5 pasiHuHbiX 06bEKTOB, 0OCOGEHHO MOJ4epKHBast 3HA-
YeHHe 3ePHHCTOCTH 3MYJbCHM H ee KoHTpacTHocTH. Hano
BbHIOMDATb MNpPOSIBUTE]b B COOTBETCTBHH CO CBOHUCTBaMHU
39MYJIbCHH H JIyyllle BCEro BHISIBAAIOLIHHA 3TH CBOHCTBA.

Crenyiomas tabauna aaetr cocraB psifia NPHUMEHSEMbIX
METOJNTHAPOXHHOHOBBIX MNpOsSIBUTENEH, KOTOpble XOpOLIH B
GOJILIIUHCTBE C/y4yaeB st mposiBJeHUs (oTorpaduyeckux
[J1aCTHHOK H I[JIEHOK.
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Tun npoasuteas
Beutecrso
HOPMaJb- oueHb
MSATKHA HBLi HKECTKHR | yecTKHi
Meron . . . . .. 52 22 1z —
Cyabgut HaTpus 6e38011Huu 30 60 100 200 2
I'ugpoxuHod . . . . 6 10 15 2
Cona 6essoauwass . . . . .| 25 40 70 —
dopManuH . . . . .. .. 20 cuB
BpomucThit Kanwit . . . . 0.5 1,5 32 —
Kunsayenas Boga . . . . .| B koauuecTBe, n0CTaTOYHOM, HTOOHI
noayuuth 1 2 mposiBHTENst

B ToM cayyae, ecnu Ha 35-Mm NeHKe XOTAT NOMYYHTb
n306pakeHHe 0COGEHHO MEJKO3ePHHCTOE, MOXHO HCIOJIb30-
BaTb nposiButeab Konak D-76 ¢, mu6o napadeHuneHaAnaMu-
HOBBIH NPOSIBUTEJIb, 1160, HAKOHEl, KaKO#-HHOYAb H3 HMeElo-
IMXCA B NpOAaxe «MeJKO3epPHUCThIX» mnpossuteneit. Ho
Haflo MOMHHUTb, YTO 3TH NOC/JeJHHe OOBIYHO TpeOyIoT yBe-
JIMYEHHS] BpeMeHU NpOSBJEHHS, H uTO, C APYroi CTOPOHBI,
IOYTH BCE AaCTPOHOMHUYECKHE CHHMKH TpeGyIOT NposiBJeHHs
JI0 TIOTy4YeHHsT MaKCHMaJIbHOTO KOHTpacTa (HMCKJ/IOUEHHS MO-
ryT KacaTtbcsi JIYHBI, COJHEUHBIX NSITEH, HEKOTOPBIX TyMaH-
HoOCcTeH).

3aTo 4yacTo NPHXOAHTCS HMETb MAe0 C HeNLO3IKCIOHHPO-
BaHHbIMH HeraTHBaMHM H MOXHO NOJYYHTb BBITOAY, HCNOJIb-
3ys nposiButesb Komak D-82 Ha kayctuueckoi come. U ne
Ha0 OTKA3bIBATbCSI OT NPEHMYILECTB Pa3/HYHbIX MPOLECCOB
ycuseHHss HeraTtuBoB (§ 28).

duxkcupoBaHue B IBYX KioBeTax (mepBasi KHcJasi, BTO-
pasi HeHTpa/lbHas) HaJO NPAaKTHKOBAaTh BO BCeX CaydYasx,
KOT'la XeJaloT COXPAHHTb HEraTHBBl B XOPOIUEM COCTOSIHHH
Ha J0Aroe BpeMs.

28. Hcnpasaenue Hedocrarkos

Met yxke ykaswbiBaau Ha npumepe ¢ororpaduposanus
ConHua, yT0 yacto GbIBa€T BHIFOAHBIM HEMHOrO Mepernpo-
ABUTb HETAaTHB H 3aTE€M CJierKa NPOCBET/IHTb €ro ¢ MNOMOUIbIO
cyGTpakTHBHOro ocnaburens. IIisi 3TOr0 MOXKHO HCIONb3O-
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BaTh KJacCHUYeCKHi ocltabutenp dapmepa, cocTaB KOTOPOro
Mbl HAlTOMHHM:

Ocaabuteap Papmepa

Pacmeop A Pacmeop b
Bona 1 2 Boma 1 2
Funmocyabdur 100 2 | KpacHas kpossiHas coab
Cona 1 2 10

Iasi ucnoab3oBanusi npubaBuTb 5 cm® pactBopa b
100 cm3 pactBopa A. Ilpu ocnaGiieHUH KIOBETY HenpepbiBHO
NoKauuWBaTh; Nepej JOCTHXKEHHeM xeaaemoro 3ddekra
OCTaHOBHTb NOKayMBaHHe Ha KOPOTKOe BpeMs; NpPOMBIBATb
He MeHee !/, yaca. [lefictBHe ocsiabneHusi 6ynetT TeM 60Jb-
me, yeM GoJiblie GyneT KOHLEHTpalHsi KpacHOH KPOBSHOH
COJIM; KOHTPACTHOCTb BO3DPACTaeT, €CJH YBEJHUYHTb JOJIO
pacrBopa b.

Bo MHoOrux cayuasix, Ha060pOT, BCTPETHTCS Heo6XOonH-
MOCTb YCHJIMTb CJAHIIKOM cJaboe H300pakeHHe, HampuMep,
B cayuae ¢otorpadupoBaHusi KOMeT Hau TymaHHocrtell. To-
raa cjaaGble 4acTH HU306paKeHHs JKeJaTelbHO YCHJHTBH, He
MOJUePKHBasi Te, KOTOpble MONYYHJIHCh [OCTATOYHO IJIOT-
HeIMH, MoXHO Gyjaer B KpafiHeM cJyuyae HCIOJb30BaThb XH-
MHYECKOe YyCHJIeHHe (NPONOpLHOHAJNIbHOE PTYTHOE yCHJIEeHHe
B 1ByX pactBopax). OaHako Mbl coBeTyeM BooOie H30e-
raTh JONMOJHHTEJIbHBIX XHMHUYECKHX Cnoco60B 06paboTKH
nepBOHAYaJbHbIX HEraTHBOB H, KaK MPaBHJIO, HCIIOJIb30BATh
MeTOAbl (H3HUECKOr0 YCHJEHHS] B TNpollecce H3TOTOBJIEHHS
orneyaTkoB. JDT0 fBJAsfercsi O6ojsee THOKHM H HAaJeXHHIM
cnoco60M M COXpaHsieT HeNMPHKOCHOBEHHBIM OPHUTHHAJbHbIH
HeraTus.

29. Iloayuenue konuil u 0TNE4arxKos

3TOT mpolecc COCTOUT B NPHHIHNE B NOJAYUEHHH C OpH-
‘THHAJIbHOI'O HeraTHBa [O3HTHBHOHM KONHH Ha IJIACTHHKE,
uMelolleld GoNbuIyl0 KOHTPACTHOCTb, 3aTeM B MOJNYYEHHH C
3TOrO NMO3HTHBA BTOPOTrO HeraTHBA, KOTOPHIA GyJeT HCIOJb-
30BaH yXe I MOJyyeHHs] OTNeuYaTKoB Ha Oymare: ITOT
LMK MOXeT ObITb MOBTOpEeH, OAHAKO 3TO OKa3biBaeTcs Gec-
NoJIe3HbIM, TaK Kak cefiuac MMeetcsi BBI6Op copToB oTorpa-
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¢uueckoii 6ymaru H, Kpome TOTO, BO3MOXKHOCTH YCHJEHHS
0Ka3blBalOTCSi OTPaHHUEHHBIMH Te€M, YTO OJHOBPEMEHHO C
u3o6pakeHHeM YCUJIHBalOTCA Bce JedeKkTh (LapanuHbl,
Nblb, 3€PHUCTOCTD U T. A.).

Yacto MOXKHO H36exKaTb H3rOTOBJEHHS] BTOPOrO Hera-
THBAa Ha CTeKJe W NedaTaTb HENOCPeACTBEHHO Ha Oymare
(c noMolpio NepBOfi NMO3HTHBHOH KOMMH) HEeraTHBHBIA OT-
neyatok. Ero ucrnosnbsoBanHe MOXeT ObIThb 6GoJiee YIOOHBIM,
4yeM oTneyaTka MO3UTHBHOTO (HampHMep, B CJydyae H3rOTOB-
JICHHS] KapT C NOMOILbBIO 3Be3JHbIX CHHUMKOB).

MoXHO npUMeHHTb 1Ba MeTOJa YCHJIEHHS MyTeM I[OoJy-
YeHHs1 KOHTPATUNoB: 1) meuataTh KOHTAKTHO WJH, elle Jyd-
uie, ¢ HeGoMbIIMM yBeJauueHHeM (B 2—3 pasa) ¢ MOMOLIbIO
yBesqinunTea B mnapajseinbHoM nyuke (3ddexr Kaabe);
IJIOTHOCTb ()OHa MOXHO BHIOpaThb TakK, 4ToObl MONAacTb Ha
NPSAMOJIMHEHHBIH Y4acTOK XapaKTepUCTHYECKOH KpHUBOH H
HOJYYHTb MaKCHMaJbHbIH KOHTpPAacT B HauOoJjee 6J/eIHBIX
MecTaX NepBOHayaJbHOro HeraTtuBa. IlposiBaaTe Hagmo, pa-
3yMeeTcsi, B KOHTpacTHOM nposiBuTese, 2) HenocpencrseHHo
(oTorpadupoBaTh OpPHIHHANbHLIH HEraTHB, IJIOTHO NpHKa-
THIH KeJaTHHOBOf CTOPOHOH K KaKOH-HHOyIb paccenBalo-
el Genoll moBepxHOCTH (Hampumep, Onectsueir Genoi
OyMmare, onajoOBOMY CTeK/Ny) H OCBEIIEHHbIl OTpaxKeHHbIM
AupodysHbiM ceeToM. [Ipu 3TOM ynorpebasiercs ¢ortoanma-
paT ABOHHOro pactsxkeHus (¢ yBeauueHueM !/;). C moay-
YEHHOTO AHAaNO3HTHBA AeJaloT OTHeYyaTKH MeTOJOM KOHTAaKT-
Ho#t nmeuyatd. CjiaGbie NMJOTHOCTH NMpPH 3TOM YCHUASITCS GOJb-
le, yeM CpeliHHe, TaK KaK B OTPaXKEHHOM CBeTe MJOTHOCTb
CTPeMHUTC K HEKOTOpDOMY [pefieny, TOrAa KaK MJIOTHOCTb
B NpPOXOJslleM CBeTe, KOTopasl 3lleCb YABaHBaeTCsl, Heorpa-
HHYEHHO BO3pacTaer.

Ecan mon pyko#t mMeercsi yBenHUHTeNb, MEPBbIH METOL,
BOOOLIE TrOBOPs, yAOOHee.

30. ¥Ysearuuernue

HMarotoB/ieHne MO3MTHBHBIX OTHNEYATKOB Hajl0 Ocyliect-
BJISTH NPH MOMOIUH YBeJNHYEHHS] CO CNELHaJbHBIM MpPOEKIHU-
OHHBIM amnmapaToM. B mpomake HMeeTcss MHOrO Mojenei
Takux annapatoB. OTMeTHM, OIHAKO, YTO JerkKo cje/naThb
Taxof yBeJHUHTEJ]b, €CJIH HMeeTcsl KOHAEHCOpHas JIHH3a H
dortoannapar ¢ MexoM. Kak npoOM3BOAHTH yBeJHYEHHe H
KakHe BO3MOXKHOCTH OTKDbIBAIOTCS IPH 3TOM, B OGLIEM XO-
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poILIO OmMHCaHO B PYKOBOACTBaxX AasA JioGuteseil ¢otorpa-
¢GuH, K KOTOPBIM MBI H OTCbLIaeM uHTaTeas. Mbl npubaBuM
JIMIIb HECKOJbKO 3aMeyaHuil.

Kaxkoe B3siTb yBe/siMueHHE, YTOOHI IIOJTy'{HTb BO3MOXHOCTb
Ha OTneyaTKe pasIVisifieTb NPOCTHIM TJ1a30M CaMbie MeJKHe
JleTand, KOTOpble 3aneyat/ieqdCcb Ha HeraTHBe, 3aBHCHT OT
Goabiioro yncaa ¢akropos. Crola BXOAUT H paspelualomias
CnOoCOGHOCTD  HUCMOJb30BAHHOTO OOBLEKTHEA, M COCTOSHHE
atMocdepbl BO BpeMs CbeMKH, M paspemaroimas crnoco6-
HOCTb BLICOKOUYBCTBHTEJNbHO!H 3MYJbCHH, H YeTKOCTb OTIE-
yaTtka U T. X

«Msrko pucylowas» ONTHKa CTPOTO 3ampellieHa B Hayy-
Holl ¢oTtorpadpuu. Heo6xoaumMo no6HBATHCSI CaMOW TOUHOM
(OKYCHPOBKH, YTOOBI MOJYYHTb YeTKoe H306pakeHue 3ep-
HHCTOCTH (POTO3MYJIbCHH HeraTuBa Ha oTneuatke. Hamo mo-
3TOMy HM€Tb OYe€Hb XOPOWMHH OOBLEKTHB AJS YBeJH-
ypTesIsl, elle Jyyile YHoTpeGJsiTh ChenuajbHOe MPHCHIO-
coBaeHne AJas KOHTPOJI TOYHOCTH (OKYCHPOBKH Ha Oy-
mare.

Takum o6pa3om, HOJHOE HCNOJIb30BAaHHE YETKOrO HeraTuBa
Tpe6yeT TAKOTro yBeNHYEHHS, MPH KOTOPOM MOXKHO OblIO Obl
pas3/iHuaThb 3epPHHCTOCTb HeTaTHBa Ha OTNeuaTKe.

[1pu onHOM H TOM Ke yBeJHYeHHH KauecTBO OTIEeYaTKOB
GyfeT HaXOQHTbCS B 3aBHCHMOCTH OT cnoco6a OCBelleHHs
HeraTHBa (M, pa3yMeeTcsl, OT KauecTBa 00beKTHBA), HCIOJb-
30BAaHHOTO B YyBEJHUHTEJE.

1. Ecin HeraTHB OCBELleH NYyuYyKOM Jyuel, CXOASMIUXCS
B ONTHYECKOM IleHTpe O0OBbEeKTHBA OT TOUYEYHOH JaMIbl
(puc. 50,a), To H3oGpaxkeHHe KakKoH-HHOYyIb TOUYKH Hera-
THBa GyJeT co3laBaTbCsl TJIaBHEIM 006pa3oM HeGOJbILIOH
qyacTbio OOGBEKTHBHOIO 3payka; COOTBETCTBEHHO 3TOMY JH-
Gbpakuusi OueHb YXYAWMT BHAMMOCTb 3€pHAa SMYJbCHH, OJ-
HaKO KOHTPAaCTHOCTb OGyJeT G60JbILION. v

2. Ecin  HeratuB ocBemaetrcs IHGQY3HBIM  CBETOM
(puc. 50,6), To AyymHi OGHEKTHB YBEJHUHTENS] HE CMOXKET
JaTbhb XOpOUIEro H300pax<eHHsI B TaKHX YCJOBHSAIX; OTpaxe-
HUA ¥ abeppaluy cO3JalyT MOJMOYHO-6eJYIO Byasb, KOTOpasi
YMEHbUIHT BCe KOHTPACTbl H 3aMOeT 3epHHCTOCTb TaK Xe,
KaK M TOHKHe J1eTaju H3006pa’keHHs.

3. HTo6Bl MOJMyYHTh HCKJAIOYHTENbHO TOYHOE BOCIPOH3-
BelleHWe HeraTuBa, HaJl0 HCNOJb30BaTb OOBEKTHB YBEJIHYH-
TeJNIsl O4eHb Xopouieeo KawecT8a W ¢ OGONBLIHM OTHOCHTEJb-
HBIM OTBepCcTHEM. B 3TuXx ycaoBHSIX HCHOJAb3yeMoe foJe
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OueHb OTPaHHYEHO (HECKOJbKO MM HEraTHBa); OCBelleHHe
JOJIXKHO OBITH JOCTAaTOYHO paccesiHHbIM (pucC, 50, 8), uTo6GHl
Kaxjaas TOYKa HeraTHBa pPaBHOMEpPHO ocCBeliajia Obl BXOJ-
HOH 3payoK OOGBEKTHBA.

Puc. 50. OcHoBubie cnoco6n meuaTH ¢ yBeauuutedeM. Ha Bcex pucyn-
kax OykBamu o06o3HaueHH: A — KOHJieHCOp, 5 — oueHb KOHTpacTHas
Ietaab HeratuBa, B — doromerpuueckuit npoduis.

a) Hanpasaenwoe ocBeweHdHe (¢ ABYXJIHH30BHM KOHAeHCOPOM G6e3 pacceuBaTens):
] —ToyeyHas JaaMma, 2—BHAEJNEHHOA JeTanbl0 O6GBEKTHB OCBEIUEH HePaBHOMEPHO,
3 —n306paxKeHHe TOYKH OYeHb KOHTPACTHO, paspellleHHe CpelHee, CHAbHAA 3epHHC-
TOCTh., 0) OcBeuleHHe O4eHb paccesHHOe (C OTPaX(eHHHM cBeToM): I — nuddysop
cBera, 2—omanoBaf JAaMmna, 3 —KOHYC PAacCCeAHHOr0 CBETa CAHUIKOM IIKPOKHH,
4YTO6H  HCIOJAb30BaTh MOAHOCTbIO 00beKTH3; 4 — n306pakeHHe AETANH MaJOKOHT-
pacTHoe, mjoXoe paspeureHde, caabas 3epHucrocTh. 8) OcBelleHHEe AAA  BHICOKOro
paspemreHds (C KOHAEHCOPOM K pacceuBarenem):. ] —ToyeyHas Jaamna, 2— MmaroBoe
CTeK10 (MaTHPOBaHH o06e CTOPOHH; TOJOXEHHe MOXET MeHATbCsl), 3— KOHyC
PacCesHHOro cBeTa, OXHOPOAHO OCBeINAIOUIHA TOJLKO BXOAHOA 3payok 06beKTHBA;
¢ —H306paxceHHe yMepPeHHOro KOHTPAcTa, Xopouiee paspeuieHHe, ecaAH OOBEKTHB
X0pouw H AOCTATOMHO OTKDPHIT, TOHKA 3€PHHCTOCTD.

[TepBoHauanbHEIe OoTHEYaTKH ¢ortorpacduii, BocnpousBo-
OUMBIX Ha pHc. 48 u 49, 6blu MONyUYeHB HIMEHHO TaKuM 06-
pasomM, ¢ HCnosb3oBaHHeM oObeKTHBa THna Mupyctap-50V,
f=50, /35, o6ecneynBalOLIUM BbHICOKOE paspellieHHe Ha MoJe
6X6 MM, H OPTOCKONHYECKOTO OKyJasipa, HAaIOWero nei-
CTBHTEJIbHOE H300pa)eHHe HCTOYHHKA ¢BeTa Ha CTek-
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Je, MaToBOM C OGEHX CTOPOH, pAacHOJIOXKEHHOM BOJIH3H
HeraTHBa.

Bo Bcex cayuasix, KOria HHTepecyloliee Hac H300paxe-
HHe 3aHHMaeT JIHIUb JOJI0 OCBELieHHOH NMOBEPXHOCTH Hera-
TMBA, NMOJIE3HO YNOTpebJsiTh NOAXOAALLYIO 0 pasmepaM 3a-
CJIOHKY, MIOMeIlasi ee MPSAMO Ha HeraTHB, YTOGLI Ipeceyb MyTh
JyuaM, NPOXOASIIHM BHE 3TOT0 H306pakeHHd. DTH JyuH
MOr/H Obl CO3[aTh NMyTeM pacCesiHusi HEKOTOPYIO ByaJib Ha
Oymare B TOM MecTe, I'le JOJIKHO MOJYYHThCS HYXKHOE HaM
n3o6paxeHue. 3acJOHKY HeoOXOAHMO MPHMEHATb BO BCeX
clyuasiX, KOrja Mbl HMeeM Jel0 C HeGOJbIIHM, HO OuYeHb
TEMHbIM H300paKeHHeM, HaXOJSLMMCSl NocepelrHe OUYeHb
CBETJIOrO HeraTuBa (Hampumep, H300paKeHHe COJIHEYHOrO
3aTMEHUS HJIH TJIaHETH). :

[TpuGAHIKEHHO MOXXHO NpPHHATH, YTO OYEHb YETKOE H30-
Gpa)keHHe Ha MEJNKO3epHHCTOH NJIEHKe MOXeT BbiAepxkaTb
yBennuende ot 20 no 50 pa3 (B ciayyae HaJOOHOCTH 3TO AO-
CTHraeTcsi MOCPEACTBOM OJHOTO HJHM JIBYX NpPOMEXKYTOUHBIX
yBesqHueHHH, Hanpumep 2X5X5=>50); ¢ Apyro# CTOpOHHI,
HeJoJepXKaHHoe H300paKeHHe Ha BbICOKOYYBCTBHTEJIbHOH
nJeHKe, YCHJIEHHOe B Mpollecce H3rOTOBJEHHS OTNeYaTKOB,
He CMOXeT BBIAEpXKaTb YyBeJHYEHHs OoJibllie yeThipex HJIH
nAaTH pa3. B obliemM MOXKHO CUHTaThb HOPMAJbHHIMH YBEJIH-
ueHHs1 0T yeTbipex 10 10 pas.

31. Boibop 6ymaeu

Kak ofliee nmpaBH/IO, OTIIEYaTKH H3TOTOBJSIOTCSA Ha BBbI-
COKOUYBCTBHTE/NBbHOH (JJ/1s1 mpoliecca yBeJHYeHHs) Gpomo-
cepeGpsiHoit Gymare — Gesoil, GJecrsmiel, IsSHUEBOH. Xo-
pOILO HCMOJB30BaTh 3JEKTPOIJIsSHIEeBaTeNb, NAIOIHA OJHO-
BPEMEHHO [IVISHel, JeJalolHii OTIeYyaTKH COBepIIEHHO
3aKOHYEHHbIMH, NIPHYEM ellle HEMHOTO YBeJHUHBAIOMWHH KOH-
TPACTHOCTb CHHMKA. : ,

Pasymeercsi, KOHTpacTHOCTp GymMaru Hafo BHIGHpaTb B
COOTBETCTBHH C NPHPONOH CHATOrO 0O0BEKTa, HO B o6LieM
MOXHO CYHTaTh, UYTO KOHTPACTHAsi U CBepXKOHTpacTHas 6y-
Mard GoJibllle BCETO HCMOJB3YIOTCS B HayyHOH ¢oTorpaduu.
OHa noaXoIHT A/si BCeX CHUMKOB 3BE€3JHBIX INOJel, Koraa
XOTAT NOJNY4YHTh HauboJsiee Oesible H300paKeHHs1 3Be3]| Ha
HauGoJsiee yepHOM ¢oHe (0JHAKO, He MepeycepACTBYHTe B
NIOroHe 3a OYEHb YepHBIM (OHOM, 4TOGHI He NOTEepPATh Cja-
6bix 3Be3n!). ‘

7 K. Bokynep, X. Tekcepq 89



Ias BocnpousBenenuss cHuMKoB CosHula, MoJHON JIyHBI,
nJaHeT, KOMEeT, METeOpOB H T. . TOJAUTCS TaKxkKe KOHTpacT-
Hasg Oymara.

MoxHO Hcnonb30BaTh HOPMaJNbHYIO H JaxKe MSATKylo Oy-
Mary B TeX CJyyasiX, KOrjJa HMeIOT JIeJ0 C H3oOpa’KeHHeM,
KoTopoe o6Janaer GOMBbUIMMU Pa3HUHSIMU SPKOCTEH, HANpH-
mep, JIyHa B nepBoil uerBepTH, 3aT™MeHHs1 JIyHBI, HEKOTOpbLIE
TyMaHHOCTH (Hanpumep, TymaHHocTb OpHOHA) H, BO3MOIKHO,
COJIHEYHble MNATHA.

Xots Genasi risHueBas Gymara MOXeT YJIOBJETBOPHTD
Hac BO BCeX CayyasX, HHOTAA MOTYT HMETb NPEHUMYIIeCTBO
HEKOTOpble COpTa MaTOBOH H/AH OGapxatucrtoi Oymard H
Jlake TaK Ha3blBaeMOll XYJOXKeCTBeHHO# OyMaru TemJbiX
TOHOB, €CJIM CIOXKeT 3ToMy cooTBeTcTByeT. Hampumep, mo-
’KHO TOJIYYHTDb HCKJ/IOUHTENbHO NpeKpacHble JYHHble CHUMKH
Ha «BeJlopoBoOi» OyMmare, fo6uBasicb TyOOKOTO - 4epHOTO
nBeTa AJs TeHH KpaTepoB U rop Ha JIyHe; Kpome Toro, cie-
IlHaJbHOe CTpOeHHe 3Tofi OyMaru COBEpIIEHHO YCTpaHsieT
3epHHCTOCTb U306paKeHHsi, YTO NMO3BOJISIET JOCTUraTh OYEeHb
Gonbmux yBesuueHnil. CopTa OyMaru «TemJoro TOHa»
(xn10pobpomocepebpsiHbIe) OUEHb XOPOWIH [J7si BOCIPOU3Be-
JleHUs] HeKOTOPBIX LBETHBIX CHUMKOB: HanpuMep, 3aTMeHHH
JIynbl, 3axonoB CosHua.

Hakonen, rasocsersnasi 6ymara (xJopupoBaHHasi), naio-
masi 4epHo-roay6oii ToH (mposiBieHHe B JHaMHHOGEHOJeE),
Xopoua JJs1 KOHTAaKTHOM NneuaTH CHUMKOB TaKHX OG'bEKTOB,
KaK KOMeTbl, TYMaHHOCTH, NOJspHbBle cHsiHHsa U T. m. OTMe-
THM, YTO Cpeld Oymar 3TOro copTa MOXKHO HaliTH GoJee
KOHTpaCTHbIe, MOAXOAsLIHe /Sl 3THX OGHLEKTOB.

OrpaHHueHHbIl MHTEpPBaJ SIPKOCTEH, KGTOphie HaaJlexa-
wHM o6pa3oM MOryT ObITb BOCNPOH3BEeNeHb Ha GyMmare, ya-
CTO He JaeT BO3MOXKHOCTH NepeiaTb BCIO 'aMMy OTTEHKOB,
3aneyaTJeHHYI0 Ha HeratHBe. B YacTHOCTH, 3TO HeKOTOpbie
tymanHoctH (OpuoHna, AHApOMenbl), JyHHbIE 3aTMEHHS
U T. J. MOXHO Ha#iTH BHIXOA B TOM, 4TOOBI HameyaTaThb MO-
3UTHB Ha CTeKae (T. €. IMaNo3UTHB), KOTOPLIH MOXHO Gy-
JieT paccMaTpHBaThb NPOCTHIM TJ1a30M HJIH B JIyNY, NOCTaBHB
ero nepej paBHOMEpPHO SIpKHM (oHOM (rony6oe HeGO HJIH
onajioBoe CTekJ0). M306pakeHHs, MoJydyeHHbIEe TakKHM 06-
pasoM, 6yayT o6sanaTb 60raTCTBOM OTTEHKOB H TyGUHOH,
KOTOpble HHKOTJa He CMOXeT naTb Gymara. Pasymeercs,
HCIO/Ib30BaHHE NHAMO3HTHBOB OyIeT TaKXe HMeTb GoJblIoe
NPeHMyLIeCTBO AJSi aCTPOHOMHYECKHX CTepPEeOCHHMKOB,
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32. Peeuctpayus u xpavenue HeeaTusos

Hcnonb3oBaHue KoaeKUuH HayuHbix dortorpadui, naxe
OueHb CKPOMHBIX, TpebyeT caMOro Cepbe3HOro BHHMAaHHA K
MapKHUPOBKe, K/JacCH(HKAUHH U K COXPaHEHHIO HeraTHBOB.
[TIpy MapkHpoOBKe CTaBIT HOMepa KakKoH-HHOYIb yROOGHOH
kJaccHuKauuun M oblMe yKa3aHua (B YaCTHOCTH, AaTy
ChEMKH); OHH LOJI2KHbI HAHOCHTbCS Jyulle BCEro TyLbIO Ha
»KeJNaTHHOBBIA CJI0H BIOMb OJHOrO U3 KpaeB chuMKa. Cue-
ayeT H3beraTb KpacHbIX UYepHHJ, KOTOpble He BHIAHBI IpH
KpacHOM cBeTe (0OTO1abOpaTOpPHH, H CHHHX Y€pHMJ, KOTO-
pble MOTYT pasJlOXKHTbCA NOJ [AeHCTBHEM BelLlecTB, cOXpa-
HAIOLMXCH B 2KesJaTHHe nocJje Bcex ¢oronpoueccoB. Map-
KHPOBKY Hal0 MNPOBOAHTb METOAHYHO, 4TOOBI HCKJ/IOYHTD
HeoOXOAMMOCTb HaNpacHbIX [OUCKOB H MNepecMaTpHBaHHS
HeraTHBOB, Bcerja JJs Hux onacHoro. [losesHo co3nath
noApoOHbIH KapTOUHbIH KaTa/lor BCeX HeraTHBOB, COAepKa-
IKil BCe MOJe3Hble YKa3aHusl 0 HUX: 00BEKT, AaTa, yac ¢o-
TorpadupoBaHus, HCHO/Ib30BAHHbIH HHCTPYMEHT, COPT H HO-
Mep 3MYJbCHH, pa3Mep HeraTHBa, MPOJOJKHTENbHOCTb BbI-
JepXKKH, OHIAbTP, ecJH OH OblJl HCIOJb30BaH, YCJOBHA
IPOSIBNIEHHS U T. L.

XpaHeHHe HeraTUBOB JOJIXKHO OBITL NpeIMeTOM OCO-
6bix 3260T. ®UAbMbBl U MJIEHKH MOTYT XPaHHTbCSl B CleLH-
aJabHbBIX KOpoOKax, KOTOpble MOXHO HaHTH B INpOAaxe.
Hano usberatb OOBIYHBIX KOHBEPTOB, TaK KaK BellecTBa,
ynorpebJjsieMble MJs HX CKJeHBaHHS, MOTYT CO BpeMeHeM
pa3pywutbh u3o6paxeHue. [ln1acTHHKH c/aefyeT XpaHUTb B
KapMaHuHMKax M3 [po3pauHoil Oymard, NOMeLUeHHBIX, KakK
KapTOYKH, B KapTOTEYHOM silMKe, B MeTaJJHYeCKOH KO-
poOKe, WJH 1IPOCTO XPaHHTh X B NepBOHaYabHbIX Hadpuu-
HbIX KopoOKax, C/0H K /1010, pa3fieJieHHble OfiHa OT JApYroH
Yy3KHMH OyMaXKHBIMH MPOKJaJAKaMH, KOTOpble HaJeBaloTCs
Ha MPOTHUBOMNOJIOXHbBIE Kpasi KaxAOH naacTHHKH. Kopobku
pacnosaraioTcsi B fillMKe (Jaydlle ¢ Neperopoikamu), rie
OHM CTaBsATCSl Ha pe6po, KaK KHUrU B Gubanorteke. Kopobku
JOJIXKHBl MMeTb HaANHCH, He0OXOAUMBle 1/ OLICTPOro OThI-
CKaHHsi HYXXHOrO HeraTtuBa. MecTo XpaHeHHsI JOJIXKHO OBbITh
JIOCTAaTOYHO CYXHM, CO CpeJHeH TeMmnepaTypod H BAaJH OT
BCEX OMacCHbIX HMCMapeHHi.

OtneyaTky AO/KHBI XPaHUTbCS B KOHBepTaX HJH -anb6o-
max. Kpome BceX yKa3aHHbIX Bbllle CBeJEHHH, OTMEYaToK
JOJXKEeH MMeTb YKasaHusa copra OyMard, YyBeJHuYeHHe,
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B cllyyae Heo6XOAUMOCTH — HaHHble 0 IPOMEXKYTOUHBIX Hera-
THBaX. BOJILIIHHCTBO OTNEYaTKOB, MOMELIEHHbIX B 3TOH KHH-
re, CONPOBOXMAAIOTCA TAKUMM YKa3aHHUsIMH. B HeKOTOpBIX
clayyasix MOXKHO (KaK 3TO Mbl CHesajH 31ecb) H0GaBHTb
IIKaJKy, NOKasblBawluylo Macwirab6 B rpaiycax, MHHyTax
HJIH CeKyHJax AYrd. DTo o6Jeryut UCNOJb30OBaHHE CHHMKa,
B 0COGEHHOCTH, €C/IH IIKana MojBepriach W3MeHeHHIO (NpH
NpOoeLHPOBaHUH, NPH NyGJIHKAUMH U T. 1.).

OTMeTHM, HaKOHell, YTO CHHMKH, NpeJHa3HaueHHbE /IS
NPOELHPOBAHUS HA 3KpaH, JOJKHBI GHITb CIeNaHbl OTHOCH-
TeNbHO 6oJjiee CBETJBIMH; XOPOIIHH MO3UTHB C OYEHb yep-
HbIM (OHOM 4YaCTO KaXKeTCsl CJAMIIKOM TeMHbIM B NPOEKLHH
Ha 3kpaH. [lono6HbIM Xe oOpa3oM oTmeyaTKH Ha Oymare,
npeaHa3HaueHHble K BOCIOPOHM3BEIEHHIO B KHHIe, JOJIKHBI
O6bLITh HanmeyaTaHbl CKOpee MeHee KOHTPACTHO, TaK KakK IpH
H3rOTOBJIEHHUH KJHILle KOHTPACT BCerja BO3pacraer.

OTH YyKa3aHHA He MNpeTeHAYIOT Ha McYepnaHHe BceH
TEMBbl; Ha NPOTAXKEHHH 3THX CTPAHHIL Mbl CMOIVIH JaTh JIHIIb
OueHb KpaTKuil 0630p IIHPOKHX BO3MOXHOCTEH, KOTOpLIE OT-
KpBIBAIOTCAL lepe] JIo6HTeNeM, H300peTaTeNbHBIM U HCKYC-
HBIM B 06/1aCTH aCTpOHOMHUecko# ¢otorpacduu. Mel mouTu
He KacaJ/IuCh 3/]iech TOTO I0J/1e3HOr0 BK/aaja B HayKy, KOTO-
pHIEl MOXKeT cle/aTh JIo0HTeqb acTPOHOMHH. DTO yBejo Obl
Hac JaJsieko 3a npejenbl, KOTOPHIMH Mbl CO3HATeJNbHO Orpa-
HHYMJM COJepKaHHe 9TOH HeOO/bILIOH M 3JeMeHTapHOH
KHUTH. JIi0603HaTe/NbHBIH YHTATeNb H ONBLITHHIH JIOGHTENb
CMOTYT HaHTH J[ONOJIHHTE/NbHble YKa3aHHSI B KHHrax H
CTaTbfX, YNOMSAHYTbIX B OHOJHOrpagHH.



NMPUNOXEHHE
TABJIHMLIbI H YHCJIOBBIE JAHHBIE

Ta6ruya 1
lpeaeabHue 3BE3NHNE BEAHYHHH *)
D, cx )
p 1 2,5 5 7,5 10 15 20
3 10m2 | 121 136 | 144 | 150 | 158 | 16™3
5 11,2 13,1 14,6 154 16,0 16,7 172
7 118 13,7 15,2 16,0 16,6 173 17,8
10 12,4 14,3 15,8 16,6 17,2 17,9 18,4

*) Beawuunn caMbXx crabhix 3Besj, KOTOPhe MOryT OuiTh elme
cororpadpupoBaHbl 06 beKTHBOM C HHaMeTpoM D H (OKYCHBIM pac-
cTosiHueM f (mo Yunnay u Py6Guncredny).

Ta6auya la
IpenenbHbie BHIAEPKKH *)
/Ip 1 1,5 2 28 | 35| 45| 63 8 10
Tyaxe| 9 10 | 15 {30 45 75 2,5 4 6
MHH. | MHH. | MUH. | MUH. | MHH. | MHH. | 9ac. | wac. | uac.

*) MaxcuMaibHas TOAe3Has BHAEPKKA NAS CBEPXUYBCTBHUTE/Nb~
HHX IIACTHHOK NpH OGbEKTHBE C OTHOMEHHEM f/p B GE3ayHHYIO
HOYb WJIHM, HHaue, MMHHMaJbHas BHAGPKKA, HEO6XOnUMAA NAA Moay-
YeHHs mpefe’bHHX BEAHYHMH Taba. 1.
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Tabauya 2

Buzepkku ¥ npefieabHble 3BE3IHbIE BEAHUYHHB *)

D, cu
1 2,5 5 7,5 10 15 20

1 mun. . .| 771 | 970 | 10™5 | 11™3 | 11™9 [12™,6 | 13™1
5mud, . .| 85 | 105 120 128 134 ] 141 14,6
10 mus. . .| 91 11,2 12,5 133 139 146 151
30 mun. . .| 101 12,1 13,5 14.3 149 | 157 16,2
l vac. . .| 10,6 12,6 14,1 149 | 155 16,2 16,7
2 yac. . .| 112 13,1 14,6 15,4 160 | 167 17,2
4vac. . .| 120 | 138 154 161 1681 17,5 18,0
6 wac. . .| 12,5 14,3 15,8 16,6 172 | 17,9 18.4

*) [penenbubie 3Be3nHBIC BEAMUYMHBI 3BE3[, KOTOPblE MOXCHO
cdororpadpuposath ¢ 06beKTHBOM JAuaMeTpoM D mnpH pasaduHbIX
BHaepxkkax 7T Ha CBepx‘?'BCTBHTeJleHX NNACTHHKAX (MPUrOLHbI
npu I < Tyapes cM. Taba. la).

R

Tabaruya 3
Macmra6 usobpamenuit *)

fiew ... 5 10 15 20 30 50 [100 200
1 rpanyc, ##| 09 1.7 26| 35| 83| 87| 174 348
1 muaaumerp| 68’8 [ 34’4 1229 [ 1772 | 11’4 | 6°'9 | 34| 17

Jlyna, Coan-
ne, ## .| 05] 09| 13| 18| 26| 44| 88| 18

*) Jluueiinsie pasMmepsl (B #.M), COOTBETCTByloumue ayre B 1°
Ha HeGecHoii cepe, u AyrH, COOTBETCTBYIOmKE | MM HA MAACTHHKE
B (pokyce 006beKTHBA ¢ (QOKYCHBIM paccTosHueM f (cu), AuUHEHHbIE
pasmepnt auckoB Jlynsl u Coanna (30) B mm.
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Ta6ruya 4
XapakTepucTHKM HCKaTeas-runa *)

dokycHoe paccTofiHHE
00bEKTHBAa KaMephl,
L 5110 |15 |20 |30 50 | 100 | 200
TouHOCTb T'MIHPOBKH 21 11| 0,74 0°5] 07,3/ 0.2]|0.1 3"
PokycHoe paccTosiHue
uckareast, c# . . .| 20 |40 |50 |60 |80 | 100 | 150 | 200
MuHuManbHOE YBENH-
YEHHE . . . . . . . 5110 {15 |20 |30 50 | 100 | 200

*) IpeneabHbie JONYCTHMBbIE YIJIOBbie OMINOKYM MAHPOBAHHA 1Jd
noJyUYeHHs YeTKHX 3BE3XHBIX M306paxeHuit (pasmepom B 30 — 50 xx)
Kak GYHKUHA GOKYCHOTO paccTosiHHsg 06bekTHBA (HOTOKaMEpH; COOT-
BETCTBYIOlIHE ()OKYCHBIE pacCTOAHHS THAAa M MMHHMAlAbHOE YBENH-
YeHHe.

Ta6aruya 5
Yucao 3BE31 Ha KBaapaTHbIH rpaxyc *)
Fankmeckas o | 100 | 2 | s | 400 | e0° | oo°

3Besnlnie 10™,0 77 6,1 4,4 3.5 28 22 18
BEJHUHHbBI 12,0 55| 42 30 23 18 13 10
14,0 370 270 | 176 | 125 94 61 44
16,0| 2140|1550 | 870 | 560 | 396 | 236 | 163
18,0 10200{7 480 (3620 |1990 {1310 | 730 | 480

|

*) CpelHee YHCAO PaBHBLIX MO Gaecky uau 6ojee SPKHX 3Be3],
MONCYUTAHHOE IS PA3AUYHHX (OTOrpadryecKuX 3BE3JAHBIX BEAUUHH
Ha IUIOIAAM B ONMH KBaJpaTHHH rpaiayc, kKak QyHKIHs rajakTHue-
ckoit mupote (mo XawubiM P. Cupca).

. Ta6auya 6
AtMocheproe moriomenue *)
Beicora . .| 90° 60° 45° 30° 25° 20° 15° 10°
[Toreps Gae-
cka . . .| 0”0 0™m1]|0m2]|0m5]|0m7 1m0 ]| 1™5 ]| 2™5

*) Cpennss norepsa 6aecka (B pororpaduueckux 3Be3NHBIX BEJH-
YHHAX) Kak (YHKIHS BHICOTH Hal FOPM3OHTOM s SCHOro Heba
Ha paBHHUle.




OJOMOJHEHHUE
ACTPOIrPA® BE3 BEAYUIEH TPYBbBI

Huxe onuceiBaercs ycrpoiictBo actporpada 6e3 waco-
BOTO MeXaHH3Ma H Jaxe 6e3 Benymed TpyObl-ruia. dta
KOHCTPYKIHA Oblla BHepBhle ocyulecTieHa B 1943 r.
B. A. BopoHuO0BbIM-Be/nbsIMHHOBBIM H C TE€X IOP C yCNEXOM
npuMeHsiiach mobutensmu. OHa TpeOyeT TOJBKO HaMHYHSA
¢otokamepnl. Takoii acTporpa¢ no3BossieT CHHMaTh 3Be3J-
Hoe He0O C IJIMHHBIMH BBbIJEPXXKaMH, COBCEM Ha Hero He
raspas!

Wnes nmanHoro acrporpada 3akjioyaeTcs B TOM, YTO
BBHJY KOPOTKOTO (OKYCHOI'O pacCTOSIHHS €ro BpalleHHe
BCJe], 3a CYyTOYHBIM ABH)KeHHeM Heba MoxXeT GBITb He OYeHb
ToyHbIM. OHO MOXKeT Ja)ke INPOU3BOAHTLCS HeOGOJbUIHMH
CKayKaMH Tak, 4ToObl 3a NMPOMEXKYTKH MEXJy IOBOPOTaMH
H306parkeHHs 3Be3J CMeLlaJuCh Ha MJacTHHKe He GoJiblie
ueM Ha 0,025 mn.

Ha puc. 51a paHa cxema acrporpada, BBINOJHEHHOTO
U3 JepeBa. ’

OcHoBy npu6Gopa cocraBisieT JoCKa C TpeMs LIypymna-
MU [ 1)l YCTAaHOBKH €e TOPH3OHTaJbHO 1O KPYIJIOMYy YpOB-
HIO uiau uHaue. K Hell mox yrsioM, JONOJIHSIIOLIMM reorpa-
¢buueckylo wHpoty no 90° npHKpemieHa Hocka 2, mojnep-
JKuBaeMasi cToHKoi. K HakJIOHHO#H J0ocKe cOOKY NpHKpenJieH
BEPTHKANbHO TPEYroJbHHK 3; cTOpoHy AB TpeyrosbHHKa
BU3HPYIOT Ha [loasipHyio 3Be3ly, TeM CaMbiM yCTaHaB/HBas
npubop B MepHIHaHe.

Toscrass moasipHas och 4 M3 JepeBa IJOTHO BCTaBJIeHa
B LIAPHKONMOALIMNHHK &, NpHKpenyeHHbl#l K focke. OHa cBo-
6OMHO MPOXOOHT Yepe3 OTBEPCTHE B JOCKE MOJ 3THM MNOJ-
wHnHHKoM. K BepxHeMy Topuy nosasipHo#t (4acoBoit) ocH
MpPUBHHYEHA IUHPOKas AepeBsHHAs BHJKa 6. B Hell Ha ocH
ckJOHeHHs 7 Bpawaercsi [1-o6pa3Hasr nepeBsiHHasi pama 8,
B KOTOPO#l yKpenJieHa Kamepa 9 actporpada. [lox Bua-
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Kol 6, uitu Ha Heli, ykpennena kpectosuna 10 ¢ Bunramu 11,
Ha KOTOpbie HajeBaeTcsi rpy3 /s HaTATHBaHHs BeLyLIed
JIEHTBL.

C ocblo CKJIOHEHHSI CKpemjeH (aHepHbI KpPYyr CKJOHE-
HHs 12, 3aKpemvisieMblii B HY>KHOM MOJIOXKeHHH 3axKHMOM 13,

Puc. 5la. Kouctpykuus acrporpada.

Kpyr paspgeneH Ha rpaiaychl HAH e Ha HeM YyCTaHaBJIH-
BalOTCsl JBa TPaHCNOpTHpA TaK, yToObl NpH Kamepe, Ha-
npaBJeHHOH Ha NOJIKC, oTcueT 6bl1 +90°.

HuxHHM KOHIIOM NOJSIpHAasi OCb YNHpaeTcs B BeXyLIMH
kpyr /4 (puc. 5la u 6), Ha KOTOPOM XKe€CTKO YKpemJeH
xoMyT 15, HajeBaeMblii CBOGOAHO Ha oCb. XOMYT CTSITH-
BaeTcsi BUHTOM /6. [last yno6ctBa BHHT /6 JOJIKeH GbITh
oueHb JJMHHBIM. K Kpyry npHkpemjeH KoOHell JieHTH 17,
CMaTbiBaeMblil ¢ Kpyra BHHTOM /8. DTOT BHHT JOJIXKEH GbITh
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pacnosioxkeH B MJIOCKOCTH Kpyra M Bpaulatbcs 6e3 Jiod-
Ta (!) B cTOfiKax (moAIIMNHHKaX) /9, cAeNlaHHbIX H3 JKECTH.
B Hamel KOHCTPYKLHH Obll HCNO/Nb30BAH CTaHOBOH BHHT
TeoAoaHTA € Wwarom 2 mm (Wwar HaJo ONpelesNUTb OYeHb
To4H0). B KauectBe Bemyuiero xpyra /4 MOXHO HCIOJB30-
BaTb TOJCTYIO JOCKY KpYIJoro saGopaTOpHOTO CTOJIHKA
anamerpoM 20 cm (Takde CTOJIMKM NPOJAIOTCSl B Marasu-
Hax yueGHbIX moco6uil u nabopa-
TOpHOro obopyJloBaHusi). JleHty
17 nyywe 6paTh U3 TOHKOH cTa-
JH, HO MOXHO HCMOJb30BaThb
Jaxe JEHTYy OT nuwylled Ma-
wuHKK. HaTtsxkeHne seHTb obec-
neyHBaeTcsl HC NMOKa3aHHbLIM Ha
puc. 5la rpysom, KOTOpbIH Kax-
Ibli pa3 Hafo nomeniatb K BO-
CTOKY HJIM 3amaly OT OCH Bpa-
1leHUs] HHCTPyMEHTa.

laiika 20 cBoGoaHO CKOMb-
3UT 1O BHUHTY, IIPHXKHMasCh OA-
HOl TrpaHbl0 K HamnpasJjsioulen
21, coruytoii u3 xectd. Ha ro-
JIOBKY BHHTA HajeT (paHepHHIH

Puc. 516. Beaywwit kpyr. . HJIM KapTOHHBIH Kpyr 22 0KOJIO

20 c¢u pvameTpoM C Je/IeHHAMH

(cm. Huxe). Bug Tl-o6pasnoii

JIOCKH ¢ Kamepoil 9 ¥ yCTPOMCTBO OCH CKJIOHEHHS H ee Kpe-
JIeHHs TIOKa3aHbl Ha pHC. 51B..

YcranoBuB WITaTHB Ha TabypeTke WM KpbLblie MO Me-
puaMaHy, KaMepy NOBOPayMBalOT Ha HYXKHYI0 06sacTb (MoO-
JKHO N0 OTcueTy Kpyra ckJjaoHneHus). [locse storo, ocBoGo-
JMB XOMYT W MpHIepXKHBass BeAYLHMH KpPYr OT NajfeHHs C
4acoBOi OCH, MOBOPayMBalOT KaMepy Ha HYXHbIl 4acoBo#
yroji — Ha CBETHJO. YJAep:xuBasg KaMepy B 3TOM [0OJIOXKe-
HMHM, MOBOpAYMBalOT BeAyLIMH Kpyr, MOKa He HaTsHeTCA
nenTa. [Totom 3a)kKMMalT XOMYT H B MOAXOASILEM MecTe
Ha/leBalOT Ha KPECTOBUHY Ipy3, HATSATHBAIOWMI JIEHTY.

Pac4er nosoporos sunra. 3a CeKyHAY 3Be3JHOTO Bpe-
MeHH 3KBaTOpHa/bHasl 3Be3fa cMeryaercss Ha 1°:239. Ilo-
BopoT Ha 1° mpu QokycHoMm paccrosiHuM Kamepbl F cocras-
aser F/57 mm Ha doronneHke (nsnactuhke). 3a 1 cex cme-
wenue Oyper F:57:239=F:13623 mm. UtoGbl cMelieHue
#He npesblwano 0,025 mm, actporpad AOJKEH OCTaBaTbCs
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HeMoABHKHBIM He noJee uem 0,025: (F/13623) =341: F cex.
[Tpu F=100 mm 310 BpeMs { MeX1y NOBOPOTAMH COCTaB-
asier 3,4 cex, mpu F=50 mm 6,8 cex u 1. 0. Ilpu 3apanee
M3BECTHOM BpEeMEHH Hauasla 3KCNO3HIHMH MOXHO COCTaBHTb
Ta6IHYKy MOMEHTOB BpeMEHH, B KOTOpble HaJ0 NOBOpauH-
BaTb Kpyr 22. Hanpumep, npu Havane ¢ortorpacHpoBaHHs
B8 8 uac. 15 muH. 0 cek. kpyr HaJlo NOBOpauyHBaTh (NpH

L
I

8/0

Puc. 518. Jletaap kpeneHus actporpada.

F=50 mn) B 8 uac. 15 muH. 07 cek., 8 yac. 15 mun. 14 cexk.,
8 uac. 15 muH. 20 cek., 8 yac. 15 mMuH. 27 cexk. u T. A. (ce-
KYHIBl OKPYIVIAIOTCA).

Eciu R — panuwyc Bemyuiero Kpyra, h— mar BHHTa H
n— noasi 060poTa, Ha KOTOPYIO BHHT HaJ0 NOBOPaYHBaTh
yepe3 Kaxable f cekyua, To 2mnR: (h/n)=86164:%, rae
86 164 — unca0 cpefHHX CeKyHJ B 3Be3JHBIX CyTKaX.

Ecnu h nano, a BesqHuyMHOM ¢ MBI 3ajgaeMcsl, TO YTOGH 7
COCTaBJASNIO YAOGHYI0 HOJI0 OKPYKHOCTH, Hampumep, 1/60
(. e. 6°), pamuyc Kpyra R Hajo BBIUHCIHTH NO 3TOH ¢op-
myJse. Ero okpy»XHoCcTb pasfiequTh Ha rn paBHBIX 4acTeld H
IO COOTBETCTBYIOIIHX METOK NMOBOpAyHBaTh KPYT uepe3 Kax-
Able ¢ CeKyHA. DTO HeTPYIHO Aa)ke NPH MOpo3e.

Ecan nosib3oBaThCsl TrOTOBBIM BeAYLIMM KPYroMm, TO #,
BepOsiTHee BCEro, OKa)KeTcs He ImeJabiM uYucaoM. Eciau
R=100 mm u h=2,0 mm (3Ty BeJMYMHy HALO ONPENEIUTH
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OoueHb TOYHO) M Mbl 3agaAuMCH 3HaYeHHeM {=5 ceK, TO H3
dopMyasl cienyet, yto n=>54,85 U uepe3 Kaxiable 5 cex
BHHT HaJo noBopauuBaTh Ha 6°,5603. Ilpumercsi BBHIYHCIHTH
MHOTO YIJIOB, KDaTHBIX 3TOH BeJHYHHe, H OTMETHTb HX Bce
Ha Kpyre 22, oKpyrassi Kaxpablit 0 6JHxaluiero rpagyca.
Ho Henb3st 3a yros noBopoTa cpa3dy NpPHHATb OKPYIJIEHHOE
3HaueHHe 6°5, Tak Kak owHOKa OyneT HaKOMJISATbCA H yxKe
yepe3 4 MHHYTHl 3KCMO3HLHH, NMpexJe 4YeM BHHT cjeJaeT
oauH o6opot, ownbka gocturHer 3° a yepe3 40 munyTt 30°
CooTBeTCcTBEHHO H306pakeHHe 3Be3[bl pa3MaKeTcs B yep-
Touky mauHoto 30°:6°5... , T. e. okono 0,1 mm, yTO Hepmo-
TyCTHMO.
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Or'JTIABJIEHHUE

OT MBHATEABCTBA « « « v+« v v v e e e e e e e e e e e e
BBEAEHHE o v v v v v v v e e e e e e e e e e e e

YACTb MNEPBA4

ACTPO®OTOIr PA®HS ITPH ITOMOILLH
OBbIYHBIX AIITAPATOB

I'nasa l. Annapamw Henodsuxcrste uiu na A3UMYMAAbHOM

WMAMUBL .« o v v v v v v e e e e e e e e e .

1. Wratusl 1 cynnopts aas amnapatos (10). 2. Pokycuposka

Ha GeckoneyHocts (11). 3. PeryaupoBka nmepneHIuKyJIspHOCTH

NAacTHHKM K ontuueckod ocu (14). 4. PortorpadupoBanue

Counua, Jlyust u sarmennii (15). 5. Pororpaduposanue 3Besn,
naaHer u Mereopos (18).

Tanasa II. Annapamer Ha sxeamopuarsHoll ycmanoske .

6. INpunuun skBatopuana (23). 7. OcymecTBaeHHe NPOCTOH 3KBa-
TOpUaJbHOM ycTaHoBkH (23). 8. Benymas tpy6a-rux (26). 9. [Npak-
Tuka ruauposanus (27). 10. Pororpaduposanue 3Be3n (28).

YACTb BTOPAd4

ACTPO®OTOTrPA®HUS ITPH TTOMOLLH
CITELHAJIBHBIX AITITAPATOB

Taasa lll. Kopomrogorycrete kamepol . . . . . . . . . ..
11. Kopotkodokychbie 06beKkTuBB (PoKycHOE paccrosinue ot 10
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poTKodOKyCHEIX kKamep (35).

Tnasa IV. Kamepol cpednezo gorycnozo paccrmosnust . . .

14. O6bexTuBH cpenHero ¢oxycHoro paccrosuus (or 20 ;o
100 c.x) (37). 15. Bui6op o6 bekTuBa (40). 16. MoHTax kameps! (42).
17. YcraHoBka Ha 3KBatopHale M mepeMeueHue ero (43).
18. ‘ﬂspumeﬂeﬂue KaMep €O CpeiHuM (OKYCHBIM pacCTOSHH-
eM (48). )
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teaeckonos (73). 26. O630p npumenenuit pedaexropos (77).
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YAMKOB « v o v o « « o o & & e e e e e e e 83

27. possaenue (83). 28. Ucnpasneaune Henocrarkos (84). 29. [Mo-
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6op Gymaru (89). 32. Peructpauus u xpaueuue Heratusos (91).
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K. Bokyaep, K. Texéepd
SOTOTPA®PUPOBAHUE HEBECHBIX
TEJ

(ans mobureneil acTPOHOMHUHU)

M., 1967 r., 104 cTp. c HAM

Penaktop I". C. Kyauxos
Texu. penaktop C. f. [xasp
Koppektop A. @. Cepkuna

Caaxo 8 Ha6op 10/I 1967 r. [loanucano k neyaru 25/V 1967 r. Bymara 84Xx108!/g,.
®u3. nev. aA. 3,254-0,25 n. a. Bia. Ycaosu. med. a. 5,88, Yu.-u3x. a. 5,4
Tupax 15000 sx3.  Llesa xuuru 29 xon.  3akas N 580.

Hspareanctso eHaykas
naBHas perakuus HU3HKO-MaTEMaTHYECKOIl

nmepary%ﬂ.
Mocksa, B-71, Jleanuckuit mpocnekt, 15.

Nerunrpaackas THnorpabua Ne 2 umenn Eprennu CokoJiosoft
Taasnoaurpadhnpoma Komurera no neuatH npu Cosere MHHHCTPOB
CCCP, HsmaitnoBckHi#t npocnekr, 29.



dorol. boabwas komera 1948 r., chororpadupoBaHHas HemOABHMKHBIM

annapaTtom «Jle#ika». O6'bexTuB «dapbMap» co cBerocuaoit 1/3,5 u do-

KyCcHbBIM paccrosuuem 50 mu. Boimepkxa 25 cex. CHHMOK JOKTOpa

JIs Tlasa 13 Host6pst 1948 r. Ha cranumn Canaus MaynTeHc okouno
Anbyxepka (Hpio-Mekcuko).

®oro II. Maeunwiit ITyrs B JleGepe u TymaHHocts Amepuxa. Cgoro-

rpapuposano ammaparoM «Jlefika» ¢ o6bexTuBOM «3ymmap» JleiiTua

npu cerocunae 1/2 u dokycHom paccrosinuu 50 s Inenxa «Ilmoc X»,
Boiiepikka 20 MuH. (yBEIHMYEHO B YEThIpE pasa).



oeh | exxdorag ‘WodooHIYHOM HOH
-HIMQeH) ‘Hodowes HOHIAMOPONLOdON NOWHHD) "MLA[] WOH
-h3U|\t § BLUY]] MLYEIEE0D € OMBKQO JOHUEIAE ‘A OlOD

‘HUW ¢ doeh | exxdorka ‘«dfiarfddouf)» exHuLOBIL
‘G'p/1 HOIMO0LRED M W (g WOHHBOLOORd WIHOAMOD o
e1r3004 d «dorui)» guidd9Q ‘BHMHImorIon 0JoHdIPIONLIE
QuHBMIE loediceson exude| elHOEHdOJ OJOHKOI HEUQE
supediorop -omaradi) & 4diL[] HIGHRAXW °[[[ OlOd




Poro V. Cossesnue OpnoHa, cpororpaduposannoe Texcepo B 1949 r.
kaMepoi ¢ o6bextuBoM «Creanop» Beprio 210 wa, 1/4,5; naacTuuku
«Cynepoyabryp», Bbiiepxkka | uac (yBeanuenue: 2%),




‘poro VI. Paccesunoe ckomienne Meccbe 35 B Bausneuax, cdororpa-
(upoBaHHOe ¢ moMmolbio 1ByX o6bekTHBOB: «Crestop» Bepruo 210 wma,
1/4,5, naactunka «Cymepdyasryp», Bbllepxka 1 wac (yBeauueHue 5X).
Cuumok Mosuexa, 1930 r., o6bexktuB Haabmeiiepa, orBepcrue 16 cu,
¢dokycHoe paccrosuue 1,39 », miactunka «Omnra», BbIIEpxKKa 57 MUH.
(ysesuuenue 2,3%). Cuumok 2K. Tekcepo, 1949 r.

®oro-VII. Tymaunocts Aunpomenst M31, cororpadupoBanuas o6bek-

tuBoMY[leriuBaasa, orBepcrue 153 wma, ¢doxycHoe paccrosuue 1,02 4,

maacruika «Cynepdyabryp», Beiepxka 1 uac 30 MuH. (yBeanuenne 1,8%).
Cuumok XK. Tekcepo, 1938 r.




®oro VIII. Boapmast tymanuocTe Auapomennl Meccbe 31, cdororpa-

¢upoBannas o6bexTuBoM «Cremnop» Bepruo 210 aa, 1/4,5 maactunka

«Cynepdyabryp», Boiepxka 1 yac (yBeanuenue 4*). Cuumok XK. Texk-
cepo, 1949 r.




®otg IX. Pororpadus komers. Mkeiis — Cexu. Chata Mak-Kaopom
s CLIA 31 okr. 1965 r ¢orokamepoii «Kouraxcs,-f =35 ma. Bor
nepxka 12 cex.




$oro X. Boapmas tymannoctb AMepuka B co3pesnuu Jlebens, chorto-

rpaduposannas teaeckonom LImunra (30 cx, f/D = 1,98) o6cepsatopun

Bepxnero Ilposanca. Ontuka Augps Kyznepa. Cuumok 19 wmions 1952 r.

XK. Texcepo, Bbizepxka 15 muH. Ilnenka «Iloprpa-¢uabm» 103a0
(Mctman Konak).




doro XI. Pororpapuss Maeunoro Ilyru. Ilonyuena coBerckum a0Gu-
tenem actponomuu C. V. CopunbiM (Baxy). Poroannapar «3opkuii»,
06'beKTUB 5 cM, ![3,5. Boiepikka~20 MuH.




Llena 29 k.
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