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OT U3INATEJIBCTBA

B nacrosillee BpeMs B Halllefi cTpaHe B ¢BI3H ¢ yclleXaM KOCMO-
HABTHKH M aCTPOHOMHH Bce INHMpPE Da3BUBAETCS HUHTEPEC K HU3YUEHHIO H
HabJoleHHIo HeGecHbIX Tesl. PaclHpsioTcss U TeXHHUECKHe BO3MOMKHOCTH
no6uTeliell aCTPOHOMHH IyTeM CaMOCTOSITENBHONO TeJeCKONOCTPOeHUH,
OCHAlLleHHs! KO H BY30B (aGpHYHBIMU TeJleCKONaMH U NMOCTPONKM Ha-
ponuelx obcepBaTtopuii. Kuura Bokysnepa u Tekcepo nmoMoxeT HALIUM
yyalkMcst U JIIOGHTeNsIM NMPOH3BOAHTL MHTEepecHble, a MHOLAA M MOJje3-
HBle s HayKu ¢oTorpaduueckue Habaojenusi. ABTOpPH HCHNOAB3YIOT
onbiT Piojo, TanaHTAMBOro JMOGHTENs acTPOHOMHH, JBE KHHIH KOTOPOTO
«AcrpoHoMusi Ha ocHoBe HaGaioneHHB» u «Kak usyuatb HeGecHble Tena»
6blM M3LaHBI B pyccKoM nepeBoje cootBeTcTBesHo B OHTU (1935 r.)
u Usn. «dusnkas, CIIB (1911 r.).

B npouecce nepeBona kHHra Gblia npucnocofieHa K BO3MOXKHOCTAM
COBETCKOTO JIIOGHTeNst aCTPOHOMHMH, CO CCHLIKAMH HAa CYLIECTBYIOIIYVIO B
npojaxe onTHKY H ¢oToMaTepuajpl. 3aMeHeHa Takike Oubanorpadus.

Bamu oTsbiBEl 0 KHHTe HampasasiiTe mo aipecy: Mocksa, B-71, Jle-
HUHCKUN npocnekT, 15, MspareabctBo «Hayka», ['naBHas pepakuus ¢u-
3IUKO-MaTeMaTHYECKOH JIMTepaTypHl.



BBEJEHHE

Jlio6urenio ¢ororpadguu U JAOOHTENI0 AaCTPOHOMUH Mbl
XOTHM 3JeChb MOKa3aTb, KAK OHH MOTVIM Obl MOBBLICUTb TpH-
BJIeKaTeJIbHOCTh CBOEro JOCyra BecbMa [POCTHIMH Cpefl-
CTBaMH, KOTOpble OTKPbIH Obl UM HOBble TOpU3OHTH. OHu
GyayT yAMBJIEHBl, Y3HaB, KaK X CKPOMHble (poTOanmaparsl B
coyeTaHHH ¢ HauGoJsiee NPOCTHIM TesnecKonom, uiau 6e3 Hero,
[03BOJIAT 3aPerucTPUPOBaTb TO, UYTO OHM 0e3 3TOro Hu-
korna G6ul He yBuueau. OHHM TakxKe mosayuyar GoJiee OTYeT-
JIMBOe TpeJCcTaBleHHe 00 OTKPHITHAX M 3ajayax COBpeMeH-
HOMl aCTpPOHOMMH, B TO BpeMsl KakK HX ¢ororpaduueckue
HaBbIKM HalAyT HOBOe NpHMeHeHHe, a AJs YIOBJETBOPeHHS
MX CKJIOHHOCTH K PYYHOMY MAacCTepCTBY OTKPOIOTCS HIMPOKHE
BO3MOXKHOCTH. JTa MaJjieHbKas KHHXKa [acT UM HeoG-
XOJMMble COBeThl H PYKOBOACTBO MepPBbLIMU OMNBITAMH U II0-
3HAKOMUT C HEKOTOPBbIMH MpUMepaMH H3 ONbITa X Npel-
wectBeHHUKOB. CoGcrBeHHast u3o0perare/bHOCTh Ji0GHTe-
Jleil JOBepLIMT OCTaJ/IbHOe.

Mpbl mpeanosaraeM TOJBKO, YTO J0GuTenb Qororpadun
yXKe pacloJiaraer HeKOTOPHIMH aCTPOHOMHUYECKMMH I03Ha-
HHUSIMH H UTO JIOOUTeJb aCTPOHOMUH, C JPYro#l CTOPOHHI,
HMeeT NpejcTaB/leHue o ororpaduyeckoil TexHuke. B cay-
yae HeoOXOAMMOCTH YNOMSIHYThle B NpuJsaraeMoi GuGauo-
rpaduu H3AaHUS MOMOTYT NPHOOpPECTH 3TH NO3HAHHMA HJH
YTOUHHTb HX.

Mpbl co3HaTenbHO BeJeM M3JI0XKEHHe Ha OueHb 3JeMeH-
TapHOM YPOBHe, HMes B BHAY NOMOUYb HauuHatowmum. Of-
HaKo HekoTopble Qororpadun MM JOTOJHHTE/bLHbIE
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yKasaHus, AaBaeMble TO TYT, TO TaM, NOKaXyT, YTO OCTAETCSH
DIOCTYNHOH eule o0wHpHas 06JacTb W NOC/AE TOTO KakK uH-
TaTeJH HCYepIalOT Te BO3MOXKHOCTH, KOTOpBE 3Ta MaJseHb-
Kasi KHHXXKa UM YKa3blBaerT.

Jlio6urenp acrpodororpaduu HOMXKeH BCIOMHUTb, YTO
HauboJlee TPYAHbLIMH 4acTO ObIBAIOT KaK pa3 NepBble IIAarH
H Y4TO HeKOTOpble HeymauyH, KOTODble MBI BCE HCHBLITHIBaEM
CHAyaJla, He JOJIKHBI ero 00eCKypaKHTh.

To, uto cpenanu apyrue, cymeere crenath U Bbl!

A remepb cMmeno X BamwuM annaparam!



YACTb NMEPBA4

ACTPODPOTOIrPA®HSA IIPH [1OMOLIH
OBbIYHBIX AIIITAPATOB

Xora ana moaHoro ycmexa B acrpodororpadun yacro
TpeGyIoTC CrelHalbHble anmaparthl, O KOTOPbIX Mbl MOro-
BOPHM BO BTODOH YaCTH 3TOH KHHTH, OYeHb HHTepeCHble pe-
3yJbLTaThl MOXHO MOJYYHTh YXKe MNpH IOMOIIM Haubolee
NpOCTHIX JIoOuTeNbCKHX cpefcrB. HauuHalomu#i noayuur
K TOMY e HaHGOJbLIYI0O MOJb3y OT OMbITa, NMPHOGpPETEH-
HOTO NMpPH HX HCNOJb30BAHHH, TAK KaK OCHOBHble NMPHHUHUIAI
NpHMEeHeHHsi annapaTtoB OCTalOTCAd Bceria OIHAMH H
TEeMH Xe.

[TosToMy Mbl HauHeM C pacCMOTPeHHs aCTPOHOMHYe-
CKHMX 3aJay, KOTOpble MOXHO peIlaTb ¢ MOMOLIbIO OGBLIYHBIX
anmaparoB, YCTaHOBJEHHbIX JHOO Ha MpPOCTOH HEeMOJBHX-
HOM HWJM a3uMyTajbHOH noacraeke (ra. I), nu6o Ha mpo-
cToit e, Ho 3kBaTopuanbHoit (ra. II).

Ho npexne ueM Bbl K 3TOMY NPHCTYNHTE, Mbl JOJIXKHbI
chaenars...

Hexotopuie npedsapuresvrole
HANOMUHAHUA

Heo6xonuMo HamOMHHTb CHaya/la HEKOTOphbie BaXKHbie
cBofictBa (ororpaduyeckHx OODBEKTHBOB, KOTOpble HIPAIOT
OCHOBHYIO POJIb ISl TOTO NMPHMEHEHHS,, KOTOPOe MBI XOTHM
HM JaTb.

STH BaxHeAUHe CBOACTBA TaKOBHI:

1. Ceobo0noe orsepctue D, wau nuamerp OGbeKTHBA
NPH TOJHOM €r0 OTKPbITHH, KOTOPOe ONpedessieT NpOoHu-
uarouwyro cnocobHOCTb, T. €. ero CNoCOGHOCTb 3apErHCTpH-
poBarb Goslee WM MeHee caabble TOYeUHble HCTOYHHKH CBe-
Ta. OGbLIKHOBeHHAs! JHHefKa JacT BaM HeMEIJIEHHO 3Ty
(GyHaaMeHTa/IbHYIO BEJHUYHHY.



2. dokycroe paccroanue f (ero 4acto HenpaBHJbHO HA-
3bIBAIOT (POKYCOM) — PACCTOsIHUE, pasfiedsiolilee 3A0HION0
2208HY!0 TOUKY OGBLEKTHBA M NJACTHHKY, KOrja amnmnapar
ycTaHoBsJeH Ha GeckoHeuHocTb. OHo onpegensier macurad
nosyyaeMbiX H300paKeHHH, T. e. HX JIHHeliHble pa3Mepbl
H, CJe0BaTeJbHO, ecli 00BeKTHB XOpOuI, BeJHunHy OoJsee
WIM MeHee KDYNHBIX JeTajel, KOTOpble MOXKHO 3aperu-
CTPHpOBATh pasfielbHO B MNPOTSKEHHOM H306paxKeHHH
CBeTu/a.

3. Ornocureavroe orgepctue Df *), T. e. oTHOLIEHHE CBO-
6oxnnoro orBepctuss D K (OKYCHOMY PacCTOSIHHIO, KOTOpOe
onpejesieT C8ETOCUAY ammapara AJS TaKHX MPOTAKEHHbIX
HCTOYHHKOB CBeTa, Kak JIyHa, KOMeTbl, TYMaHHOCTH..., H
Jaxke N/ caMoro ¢poHa HouHoro He6a. Ato orHouweHue D/f
0oOblUHO HanmucaHo Ha oOnpaBe OOBLEKTHBA BMecTe CO MLIKa-
Joft puadparm.

Anmaparsl Masioro ¢opmara, Hcnodab3dyiomue 35-um ¢o-
TOMJIEHKY, MMEIOT O0OGbIYHO 06BeKTHB ¢ (POKYCHBIM paccros-
HueM 50 mm U cBeTocusOH !/35 («Dabmap», «Teccap», «HH-
aycrap», «Mup» u 1p.), /o u naxe '/y5 («Teanoc», «XOmnu-
Tep» H Ap.), T. €. CO cBOGOJHBIM OTBEpPCTHEM OKoJO 15 uau
25 mm. Pexe ynacrcs pacnosaratb AJHHHOQOKYCHBIMHU
o6bekTHBaMiH C oTBepctHeM 40 mm, (GOKyCHBIM paccros-
HHeM 85 MM W OTHOCHTEJNbHBIM OTBepcTHeM !/s.

lupoko pacmpocrpaHeHbl KaMepbl B Buie SilIMKa H am-
napathl 6Y/>X9 uam 6X9 cm ¢ GOKYCHBIM pacCTOSIHUEM
105 mm, Takue Kak <«Pedaekc», 6X6 («Poaneiidekc»,
«Jlio6utenb-2», «®T-2» u T. 1.), «Canor» ¢ pokycom 50—
75 mm. VIX Toxe MOXKHO HMCNOJb30BaTh, NMpeNNOYTHUTEJ]bHO
C ajanTepoM /sl MJIACTHHOK, XOTS 3TH almaparbl U TPYAHO
NpUIaXKUBaTh K IITATHBY.

B Tex e yc/nOBHAX C YCEXOM MOXHO HCIIOJb30BaTh
cknaguble kamepbl («MockBa», «Mckpa» u ap.) ¢ dokye-
HBIM paccTosiHueM 75 wiau 110 mm u cBerocunofl /5 nin
/35 mpu ycaoBuH, yro B paGoueM NOJOXKEHHH OHH JHOCTa-
TOYHO XECTKH.

Haxonelr, MOryT ellle COCHYXHTb CayxkO0y ajas acrpo-
¢dotorpaduu, Npu YCIOBHH YCHIEHHSI HX KeCTKOCTH, 1006-
pble cTapble KaMephl HAIIHX AeJ0B, KOTOpble HHOTJa TMoO-
NajfaloTcss B KOMUCCHOHHBIX Mara3nWHax W CHaGKeHbl 00b-

*) B panpHeflmieM 3TO OTHOLIEHHe aBTOPbl 4YacTO HECTPOrO Ha3hl-
BaioT ceeTocuiof, (ITpum. nepes.)
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€KTHBaMH «KOJIMHeap» ¢ (QOKYCHBIM paccTosiHHeM 15—25 cm
H CBETOCUJION !/s.

Ecau Bbl He pacrnosaraere ¢oroanmapatoM, o6paTurech
K ra. 111 u IV, u3 xoTophix BH y3Haere, KaK MOCTPOUTH al-
napat, cHelLHaJbHO TNPUCHOCOOJNEHHBIH I/ acTPOHOMHYe-
ckofi dororpadun. 3mech Ke MB PacCMOTPHM, YTO MOXKHO
cllenaTh, HCNOJb3ys ¢oToannaparel, HMeIlHecs B MpO-
gaxe.

3Hasi 3HaueHusi BesuuuH f u D/f Bauero annapara, 06-
parutech K Tabauue | (B NpUJIOXKEHHH), KOTOpas cpasy
BaM MOKaxeT Npefle/IbHYI0O 38830HYI0 BeAUdUHY, T. e. GJeck
HaHb6osee cnabbix 3Be3J], H300paKeHHs KOTOPBIX Bbl MOXKe-
Te HaZeATbCAd NOJYUYHTb Ha CHUMKe..., ecliu Bce Oymer OJsa-
ronojyyHo. 3aTeM, 13 Ta6 ULl l1a Bbl y3Haere npedenbHyro
8bL0epocKy, T. e. HAMGOJDBIIYIO AJHTEJIbHOCTb 3IKCIO3UIHH,
KOTOpOH BBl MOXKeTe MOABEPTHYTb BBHICOKOUYBCTBHTE/NBHYIO
9MYJbCHIO, NpexJe yeM CBeT HOYHOro He6a HayHeT 3aMeT-
HO ByaJlipOBaTb CBeTOUYBCTBHTesbHbIH caof. (Tabauua or-
HOCHTCA K 0Oe3JIyHHOH HOYM 3a TOPOJOM; B ropofie XKe, HJH
npu csere JIyHBI, Npefes BbIIEPXKKH 3HAYUTEJbHO MeHbLIE.)
Ta6nuua 3 paer Bam Maciura6 uzo6pakeHHH u, B YaCTHO-
CTH, JIHHeliHble pa3Mepbl u3o6paxenuit Jlyns uin CoaHna
B dokyce Bamero o6beKTHBA.

Orcioga Mbl BUAUM, Hampumep, uTo 06beKTHB /35 C do-
KycHbiM paccrosiHdeM 50 mm mact HaMm usoOpaxeHnue JIyHbi
Bcero Jumb 0,5 mm B guamerpe. 3aTO OH MO3BOJIUT HaM
SKCNOHHPOBATh C MOJb30H IOYTH Yac U 3apeTHCTPHPOBATDH
3pe3nnl 10 10 uau |1 3Be3mHON BeNHUMHBI Ha MoJe, OXBa-
ThIBaloOLleM B NpHHUHMNE muomanb 26°X40° (24X36 mum), a
Ha npakTtuke Ha noJe okosao 20° B nuamerpe. (1o Gyzer
TaK MPH yCJOBHH, YTO KaMepa C/lelyeT 3a CYTOUHHIM Bpa-
menreM He6a BO BpeMs 3Kcmo3uuuu; cM. raaBy II.) Urobnl
HenoCpeCTBEHHO BHIETh B TEJECKON CTOMb cjlabble 3Be3[bl
U NPHUTOM B MoJle MeHee | rpajyca B guaMerpe, BaM INOHa-
no6urcs oGbeKTHB C OTBepcTHeM 75 mMm (BMecto 15 mm).
Bam «3opkuit», «3enur» uan «®I]I» nokaxer BaM, TAKHM
00pa3om, Ha OJHOM CHHMKe MO MeHbllell Mepe B THICAUY
pa3 6osabiue 3Be3x! Ilpu momoutn Tabauu la u 3 nogobHOe
cpaBHeHHe BBl CMOXeTe cHeJaTh JJ/s1 OOJIbIIMHCTBA COBpe-
MeHHBIX 0G'BEKTHBOB.

Koneuno, ecnu Bbl Oylere 3KCNOHHPOBaTh B TeueHHe
MEHbIUEr0 BpeMEHH, Bbl 3aperucTpHpyeTe MeHblle 3Be3[.
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Ta6auuna 2 BaM MOKaxKeT TOrAa NpelesbHyl0 3Be3IHYIO Be-
JHYHHY, COOTBETCTBYIOMIYIO 3aJaHHOH SKCNO3HIHH H JaHHO-
My OOBEKTHUBY.

FITABA I

ATIIMAPATBI HEINOJABHU)XHDBIE
WJIU HA A3UMYTAJIbHOM IITATHUBE

1. Hltaruser u cynnoprer 048 annaparos

KoHeuHo, nepBoe, 4To HalIo chejaTth AJasa ¢ororpapupo-
BaHHs HeGa, 3TO HaNMpaBHTb Haw annapar Ha HeGo. Ho sto
HaJo JesaaTb PallHOHAJbHO.

Ecinn Bbl ucnosib3yere KaMepy C MeXOM, HJIH KECTKYIO,
dopmara 9X 12 uau 13X 18 cm, TO ee BLITOZHO YCTAHOBHTh

Puc. 1. Ioncraska aas ¢oro- Puc. 2. KoHcTpykums tpeHorn.
KaMepH C pasABMXHHM MexoM: DBoJbpimas mIMpHHA  OCHOBaHHA
1~ ukcHpylomas pacnopka, 2— ckpen- (150 mu) BaxcHa A4S HECTKOCTH.
Astowmi  60at, 3 ¢ Kpyraon A — naasku 40 X 10 cu.
TOROBKON, 4 — nAaHKa C OTBEPCTHAMH
AAS  (HKCALMH HAKJAOHA  KaMepH,

&~ wapHup.

Ha Ma/eHbKOM CYNmopTe NpPOCTOH KOHCTPyKuuH (puc. 1).
CaM cynnopT BB YCTaHaB/JHBaeTe B JKeJaeMOM Hampa.-
JIeHHH Ha [He, JepeBAHHOM cToy10e WM HA APYroM mpou-
HOM OCHOBaHMH,
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Ecau Bbl XOTHTE HCNO/NB30BaThb anmapar MaJjeHbKOro
gopMaTa WIH CKIalHYIO KaMepy, TO elie Jlyulle HCTOJIb30-
BaTh TPEHOTY XOpOIleH KOHCTPYKIHH, HampHuMmep, AJs KHHO-
kaMepbl. IlaHopaMHasi TroJIoBKa — POCKOIIb HeoGs3aTelb-
Has, HO ynoOHas. HaoGopor, Hajo 3abpakoBaTh MeTasJiH-
geCcKHe TPEHOTH M IIapHHpHbie TOJIOBKH, KOTOpbie MOYTH
RCErla HMEIOT HeJO0CTaTOYHYI CTaGM/IbHOCTb AJIf acTpo-
dororpaduu. Ilpy HafOGHOCTH MOXHO MOCTPOUTb COJIHA-
HYI0O TpPeHOry pallHOHAa/NbHOH KOHCTPyKuUuu (puc. 2). Bmo-
CNEeACTBHH OHa IIOMOKeT BaM MOHTHDOBAaTh Ha Hell Bce 6o-
Nee TAXesble anmnapaTel, B YaCTHOCTH, CYNNOpT AJA KaMep,
n306paxkeHHbIX Ha puc. 1 u 11. BaxHo uMeTb BO3MOXHOCTb
yROOHO PPHEHTHDOBATb annaparsl U NOAJepPXKHUBATb HX TOY-
HO HanpaBJieHHbIMH Ha Kakylo-HuGyab TOuKy HebocBoja.

IMoacraBKM, WJAH CyNnnoprhl, MO3BOJAIOILKHE HANpaB/aATb
anmapaT B KaKOM-HHOyOb HanpaBJeHHH NyTeM BpalleHus
BOKpYr JBYX Ocefi — BepTHKaJbHOH H TOpPHU30HTAJbHOM,
NpeJCTaBJIAIOT Q3UMYTAAbHYIO YCTAHOBKY. BepTukanbnas
OCb TO3BOJIIET HANpaB/iATb KaMepy Mo a3uMyTy, a TOpH-
30HTaJIbHasi — MO BHICOTE,

2. dPokycuposxka Ha becKonewHOCTb

IMepBoe, uto Hafo caenaTh pa3 ¥ HaBcerjga, 3TO yCTaHO-
BHTb anmapaT Ha GecKOHeYHOCTb, YTO MNpUTroAHO Aas ¢o-
Torpa¢upoBanusi Bcex cBeTwJ. B ciyuae annapatoB Ma-
JIeHbKOro (¢opmara, TIIATeJbHO H3TOTOBJEHHBIX, Boobule
FOBOPSl, MOXKHO MOJIOXKHTbCA Ha HMEIOLLYIOCH Y HUX rpagyH-
POBKY pacCTOsiHHH.

Jlyume Bce Ke ee MpoBepuTb, TaK KaK KejaeMas uyeT-
KOCTb aCTPOHOMHuecKoH ¢ororpadun MHOro Bbilile, YeM Ta,
Koropasa jocratouHa ana Qororpadun oGeI4HOH.

PaccMoTpum ciyuadt mi06Goit Kamephbl, KOTOPYl0 MBI XO-
THM yCTaHOBHTb Ha OGeckoHeuHocTb. Hamo npoussecru cie-
RylolllHe onepanuH.

Cnauasa, eciin 5T0 BO3MOXHO, ycTaHOBHTe (GOKyC rpy6o
0O MaToBOMY CTeKJy, paccmMaTpHBasi yAasleHHBI OOBeKT,
HanpuMep, teserpadHbiil uau GoHapHeiii cronb.

C HacTyn/ieHHeM HOYM HanpaBbTe anmapaT Ha SPKYIO
SBe3/ly, BCTaBbTe 3apsKeHHYI0 KacceTy, OTKpOHTe ee LITOp-
Ky H 3aTeM OCTOPOXHO CHHMHTE KPBILLKY C OOBbeKTHBA HJH
OTKpPOHTE 3aTBOP H 3KCIOHUDYWATE, HANpUMep, B TeueHHe
AATH MHHYT,
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Tenepb nepeMemiaiite 06beKTHB OTHOCHTE/bHO [J1aCTHH-
K4, Bpallas OObeKTHB B €ro OnpaBe WJIH KpeMalbepoi
(B 3aBMCHMOCTH OT KOHCTPYKUHMHM KaMepbl) Ha He(OJbLIYIO
Be/IMYMHYy, HampuMep Ha !/o mm. OTmeTbTe HOBOe MOJOXKe-
HUe OG'beKTHBA OUeHb TOHKOHl uepTOUKOH, mpomapanas ee
6ynaBKOil Ha onpaBe, UJH NPOYHTaHTe OTCUET, €CJH UMeEeT-
cA LKaja paccTosiHui. DKCIOHHPYHTe CHOBA, HalpHMED,

Puc. 3. Caexbl 3Be3n aas HaxoxIeHus ¢okyca.
Lentpaapnbifl, caMbiii TOHKME cJel, COOTBETCTBYeT
HauayymeH ¢okycupoBke (yBeJAHYEHHE NATb pas).

B TeueHHe TpeX MHHYT, U TaK [POLOJKAHTe, 4TOOBI MOJY-
yuTb 5—6 cjeloB, 3aXBaThiBalOL[HX OXHAaeMoe [0J0XKe-
HHe ¢okyca *).

[Tocne mposiBneHHss W GUKCUPOBAHHS MJACTHHKA JOJIXK-
Ha OOHapyXHTb CEpUI0 MaJjleHbKHX YepTouek, NOXOOHBIX
u300paxkeHHbIM Ha pHuc. 3. IlpumeHsfite KOHTpAaCTHLIA IIpoO-
ssuteab (cM. raasy VII, § 27).

Ecan Bama npeaBapureibHast yCcTaHOBKa Ha (okyc
6blj1a yKe XOpolla, Bbl HaleTe B CepHH 4epPTOUKY, KOTOpas
GyzmeT TOHblLIe BCeX OcTaJbHblX. OHA M yKa3biBaeT NMpaBHJib-
Hoe mnosoxenue (okyca. OTmerbTe 3TO MOJOXKeHHE H 3a-
KpenuTe B HeM CBOH alfapar HJH JKe OTMeTbTe €ro Tak
TIlaTeJbHO, YTOOH MOXKHO OBLIO JIerKO HaHTU ero CHOBA,
€C/IM Ball annapaT WHOTAA UCNoJb3yeTCs H JUISL «3eMHOUY»
¢dotorpadum.

Ecnu nBe nocsneloBaresibHble YepPTOYKH OKAa3a/lHChb O1U-
HaKOBO UETKHMH, YCTAaHOBKAa Ha TOUYHbIH (OKyC HaxonuTcd,
€CTECTBEHHO, MeXJAY HHMH.

*) Uto6nl HaBEpHAKAa 3aXBaTHTh NojoxeHue (okyca, ciefyeT cHa-
Yyaja CMEeCTHTb OOBEKTHB OTHOCHTENIBHO €ro MOJIOXKEHHs, HafeHHOTro Mo
MaTOBOMY CTekJay, Ha 1—1'/y mm B Kakyio-nu60 CTOpOHY, a 3aTeM Bpa-
maThb 3&1‘0 B DYyl CTOPOHY H MOJYYHTb CepHIO caenos 3Be3d. ([Tpum
nepes.
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Jlas annapatoB GOJIbLIOH CBETOCH/IBI XOPOIIO MOBTOPHTH
onepauuio BO BTOPOM MPHO/IHXEHHH, nepeMelas 06G'BEKTHB
yepe3 kaxabie 0,1 ma.

B camoMm jese, Jerko Buierb (puc. 4), uro ecau X —
omuOKa, cjenaHHas INpyU OMNpelesSeHUH ¢okyca, To Y —
AuaMeTp MATHA, H306pakKalollero Ha MJIACTHHKE 3Be3fy
(uan TOMIIHHA OCTAaBJ/AEMOrO €0 cnepa), 6yner Y=XD/f.
(dopMy/ia BbiBeIeHA U3 [€OMETPHYECKOH ONTHKH 6e3 yuera
aGeppauufi.) Hrak, nomycTHMas ,
omwn6ka ob6paTHO MHPONOPLHO- 2
HasbHa f/D. MoxHO MNpPUHSATD, / \
yTo OOBEKTHB A/ MaJoro ¢op- 3
Mara ¢ QOKYCHbIM PacCTOsiHHEM
50 mm AoJKeH NaBaTb H300pa-
XKeHHe 3Be3 /bl pa3MepoMm
0,020 mm, a OObIYHBIH OOBEKTHB
¢ GOKyCHbIM paccrosHueM oT 10

'
i
'
'
[
'
1
v
.
T

10 20 cm — u3obpakeHue Jua- T X

metpom 0,030 ma. - f am
Bosbmenm B cpeanem 0,025 s, Puc. 4. Bauanue nerouHoit

B cinyuae Kamepbl co CBeTOCH- (bOKyCHPOBKH:

JI0H1 f/D= 10 MOXHO PPHMHPHTI’: I — o6bekTHB, 2 — (HOTONNACTHHKA,

cl C MaKCHMaJbHOH OLHOKOH 3— okye 0GbeKTHBA.

onpejeneHus ¢okyca MNopslKa

X=0,25 mm, Torma Kak XopowHi OOBEKTHB C OTBep-
crueM !/, TpeGyer B mpHHUUNE (OKYCHPOBKH C TOUHOCTbIO
a0 X=0,05 mum.

[Tocne HekOTOpBIX MOMBITOK M HeGOJBIIOIO ONbITA Bbl
cMoXeTe OBICTPO HAxXOAuTb (POKYCHOe PpACCTOSIHHE CBOeH
Kamepbl CO BCell MPaKTHUECKH HYXKHOH TOUYHOCTHIO.

Ho naiitn nonoxenune ¢okyca ellle HeJOCTaTOYHO — Ha-
0 3HATb, KakK ero 3akpenurb. [l XecTKoro Merajiivue-
CKOro anmapara 3TO COBCEM HeTpYyAHO. B cayuae nepeBsiH-
HOH KaMepbl H3 KDeNKOro MarepHaja Halo NMPHHATb HeKO-
TOpble IpPeJOCTOPOKHOCTH, TaK KaK JepeBO B CHIPYIO
noroxy Moxer pa36yxXHyTb (mOBbIlUeHWe BJAXKHOCTH Xa-
pakrepHo s Houu). [lostomy moJsie3Ho Bpemsi OT BpeMeHH
npoBepsiTb GOKYCHPOBKY.

Ho npu kamepax ck.aaabiBatouxcs, u TeM Gosee ¢ pas-
JABHXKHbIM MEXOM, MOXKHO BCTPETHTBHCSI ¢ HEKOTOPbIMH TPYA-
HocTsiIMH. B camoMm fesne, Korga anmapaT HaxXoauTcsi B Ha-
KJIOHHOM TOJIOKEHHH, TepefHsisi 4YacTb arnmapara HMeeT
TEHACHUHIO CTPEMHTLCS Ha3aj NoA AeHcTBHEM COOCTBEHHOrO
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Beca M HaTsaxkeHHs Mexa. [TostoMy HeoGXxoaHMo mocae Ha-
Xx0XaeHus (Qokyca 106aBHTb yCTPOHCTBO, KOTOpOe (HKCH-
poBa/sio Obl ero, Kak, HampuMep, pacnopkH, NpensaTCTBYIO-
HiHe CABHTY, H300pa’keHHble Ha pHc. l.

Ho npexpae ueMm ocyuiecTBaaTb 3Ty ¢ukcauuio, cieiyer
BbIMIO/IHUTb BTOPYIO BaXKHYIO peryJ/JHPOBKY, O KOTOPOH Mbl
ceffyac cKaxeM.

3. Peeyauposxka nepneHOUKYAAPHOCTU NAACTUHKY
K onruueckol ocu

Hasi nepBoit GOKYyCHPOBKH OblJIO IOCTATOYHO MJIACTHHKH
MaJsoro ¢opmara, 41s NOJMHOM Ke pPeryJMpoOBKH HAJ0 DpPH-
MeHATb NJIaCTHHKY Haubogbliero ¢opmara, AONMYCKaemoro
annapaTom.

B camom pmene, Hago y6enutbesi B 00uHQKOB0CTU BHAA
3Be3JHbIX H300paKeHUd, GJIU3KHX KO BCeM YETbipeM yriam
niacTHHKH. Ho Mbl He roBopuM 006 HX cOBepLIEHCTBE.
Hukakoii 06beKTHB He AaeT AeHCTBHUTEJbHO COBEpIUEHHBIX
H300pazkeHHH, T. €. KPYTJIbIX H OYeHb MaJibiX 110 BCeMy IIpo-
TAXKEHHIO TOJISI, KOTOPOe OH JAOJIXeH NMOKphiTh. OOLIYHO Ha
HEKOTOpOM OIpeJie/IeHHOM PacCTOSHUH OT UeHTpa HeraTHBa
n300pakeHUsl 3Be3]l CTAHOBSITCH OBAJIbHBIMH, YIJIHHAIOTCA
W, HaKOHell, B yrjax NJAacTHHKH NPHHUMAIOT BHJ Kpecra,
KOIIbsl, JIHOO <«NTHYKH», BCJELCTBHe OCTAaTOYHbIX aGeppaunil
(KOMBI, acTHTMATH3Ma H T. A., cM. 1. IV, § 15).

Hapno repnennBo n cucremarnyeckn noO6MBaThbCsi OAHHA-
KOBOCTH 3THX H300paxkeHu#. [IpocTbiM cnocoGom A/is1 3TOTO
Oyner caenyloliHi. Anmapar Hajo HanpaBHTb Ha SPKYIO
3Be3/ly Tak, yToObl ee u3oOpaxkeHHe MOC/]el0BaTeJbHO MO-
Jy4aJoch B KaXXAOM YIJVIy IJIACTHHKH M HOBTOPATb [Js Ka-
KJOT'O U3 3TUX YeThipeX NOJI0XKeHHH crnocob (OKYCHPOBKH,
ONHCAHHBIA BBHILIE.

3arem, nocje HEKOTOpPOro OmnbiTa, Bbl OyneTe 3HaTh, C
KAaKOH CTOPOHBI HYXKHO BBLIDOBHAITh aNnmnapar, AefcTBys Ju60
Ha NepefHIO0 yacTb KaMepnl, JHGO Ha 3amHio, Jub6o mno-
Mellasi KapTOHHble TIOAK/IAAKH B Masbl A/ kKaccetol. OpnHa
HIH HECKOJbKO MOCJAeOBaTe/NbHBIX MPOOHBIX [MJ1aCTHHOK
[PUMBEAYT BacC K yclexy WM YKaxKyT Ha Heo6XOQUMOCTb HO-
BbIX YyJy4YlIeHHH.

[TonuepkneM, uto Gecnose3Ho cTapaTbesl AOGHTHCS
Hleaja 3THM cHoco6oM, TaK Kak BO BCeX caydasix u3obpa-
JeHHs B yriax OYyAyT no HeoOXOAMMOCTH IVIOXUMH H yaule
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BCEro MpHIETCS YAOBOIbCTBOBATHCH (POPMATOM MJIACTHHKH,
MeHbLIHM, YeM TOT, JJIsi KOTOPOro Kamepa mnpelHa3Haua-
Jach, Hanpumep, Aas kamepbl 13X18 dopmarom 9X12,
a aas Kamephl 9X 12— dopmatom 6!/3;X9. K Tomy xe no-
HOGHasi peryiupoBKa JOJMXKHa ObiTb yXKe ChelaHa NPH H3-
FOTOBJIEHHH JKECTKMX alnapaToB XOpOLIero KauecTBa.

4. Porozpagpuposanue Coanya, Jlynot u 3armenu

Bcaeacrsue BpalieHHs 3eMJIH BOKPYT OCH HebecHble
cBeTH/a M Bce HeGO MpEICTaBJIAIOTCA HAaM HaXOAALIUMHCSA
B HeNpepHIBHOM IBHXeHHH. Bce ke Mbl MOXeM NONYYHTh
yeTKHe M306paXKeHHsl CBETWJ, €C/IH BO3MOXKHO [e/aTb MO-
MeHTaJbHble CHHMKH HJIHM TPUMEHSATb OYeHb KOPOTKHe BbI-
JEPIKKH.

Conuue,. JIyna u 3aTMeHHs,, IPOHCXOAfIIIHE OT MX B3a-
HMHOIO ABHKEHUS, OUeHb IMOXXONAT NI/ MOMEHTaJIbHbIX
cHuMKOB. K HuUM Mbl Temepp H O6GpaTUMCs, 4TOGbl HayaTh
C JIETKHX CIOXETOB.

HyXHo HanoMHHTb, YTO 3TH CBeTHJA NAIOT JHLIb OYeHb
Majble H3oOpaxkeHus B ¢Gokyce MmaJjodhopMaTHHIX amnmapa-
toB (cM. tabauny 3). PokycHoe paccrosinue okosao 12 cm,
npu KoropoM uso6paxeHuss CosHua u JIyHbl nosyvaiorcs
0KOJIO | MM IHaMeTpOM, YacTO paccMaTpuBaeTcs Kak MHU-
HHMaJbHoe. Ho TeM He MeHee HampaBuUTbh Ball MaJeHbKHil
annapar Ha JIyHy, XoTsi Obl W3 JIOGONBITCTBA, HHYTO BaM
He MelIaeT; NPOSABUB MJEHKY B MEJKO3ePHHCTOM IIPOsIBHTE-
Jie, MOXHO YacCTHYHO CKOMIEHCHPOBaThb MaJjocTb (hoKasb-
HOro uzobpaxenus. Ilo 3ToMy noBoAy HamOMHHM, YTO 0Gb-
€KTHBbI, PUMeHsAeMble 1J1s1 KaMep MaJjoro ¢dopmara, naiot
MaKCHMyM pa3peileHuss npu auadparmax ot !/z mo Yy
Onnako B fanbHeiiieM Mbl He GyJaeM paccMaTpHBaTb amma-
paThl ¢ 00beKTHBaMH, HMEIOUWHMH (POKyCHOe pacCTOsIHHE
Menee 10—20 cm.

Ilpu ¢oroepaguposanuu Cosnya HyxHO cobmionaTh
NPeROCTOPOKHOCTh: HeOOXOAUMO OCNabMaATh MOTOK CBeTa,
KOTOPbIAi OHO K HaM mockliaer. He B3gymaiite ropo ucmbi-
ThIBaTh M0 COJHIY MOIHOCTL OGBEKTHBA CO CBETOCHJION
/2! (WtopHuwiii 3aTBOp Kamepsl ¢ moseMm 24X 36, pacnoio-
XEHHBIA B (OKaJbHON MNJOCKOCTH, MOXeT OBITb OUeHb
CKOpPO paspyuleH Gaarogapsi CHJIBHOMY »Kapy, CKOHIEHTpH-
poBaHHOMY B wu3o0paxeHnud.) [lo3ToMy HaJZO CHJIBHO
AnadparMupoBaTh OOBLeKTHB (10 /2, /50 M MeHee) W
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NPHUMEHSITh MJIACTHHKH U IJIEHKH MaJsIOH YyBCTBUTEJIbHOCTH
(nnanosutuBHble, «IIpouece», «Mukpar» u T; n.). Ha nyrn
Jyyell Hallo MOCTaBHTh CHJBbHO OKpallleHHOe MOIJOLIaoliee
CTeKJ0. Y10GHOe pellleHHe COCTOHT B TOM, yTOGHI NPHMEHSTD

00268026066666600600

T OPPPPOIPPOOOOOO]

Puc. 5. a) IlocaenoBareaphbie
¢da3sl yactHoro 3aTMeHus CoJaH-
na 28 ampeas 1949 r., 3aperu-
crpupoBaHHbie kKamepoit 912 c.u
¢ GokycHBIM paccTosinueM 13 cu,
3anuaparMupOBaHHOU 10 f/50;
KPacCHBIH CBETOQUABTD; BbIIEPHK-
KH OKOJIO !/9 CoK uepes kaxible
TPH MHHYTH (yBeauueHue 3,3%).
6) Pororpadus MaxkcuMaabHOH
¢dasel, yBeanuennas B 30 pas.

OOLIYHYIO MaJIOYyBCTBHUTENBHYIO, He MNaHXPOMAaTHUECKYIO
3MYJBbCHIO H MOMeIlaTh Mepex OOBEKTHBOM TEMHOKDAaCHLIH
cBeTOQUJIBTP XOpollero onrtuueckoro kayectBa. CuabHO
ocsabyennoro csera CoJiHIIA ellle NOCTATOYHO, YTOOBI MO3-
BOJIMTb J€JaTb MOMEHTaJbHble CHHMKH B ![j09 CeKyHJIbI
U Ja)Ke MeHblie.

Henonsuxubim anmaparom, ¢ororpadupys uepes mpa-
BUJIbHBle HHTEPBAJIbl OKOJO TPEX MHHYT, MOMKHO NOJYYHTh
MHTepecHyl0 cepHio Hn3o6paxenuil. Co/HIa, BHITAHYTYIO
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B Bune 6yc. [locrenennoe ocaabnenne 6/ecka o Mepe Omy-
CKaHHsl CBETH/IA K TOPH3OHTY NMpPEJCTaB/sAeT BMECTe C TeM npe-
KpacHbIH ypOK KocMorpaduu 4 BEIHKOJENHYIO HJIIOCTPALHIO
a¢pdekra armocteproro norJouienus (cm. § 106).

TakuM e 06pa30M MOXKHO MOJYYHTb OYEHb BBIPA3H-
TeJbHBIE «(pHIbM» N0CHE0BATEbHbBIX (a3 CONHEYHOro 3a-

TMEHHs, KaK I0Ka3biBaeT
puc. 5,a. dTH MajieHbKHe
H3006pakeHHus OTJIHYHO
MOAXOMAT K TOMY, 4TOOBI
OCPeACTBOM MPOMEKYTOU-
HbIX [epeneyaTok IoJy-
YHTh CHJBbHBIE YBeJHUYEHHS
(em. ra. VII, § 29). Ux mo-
JKHO 6e3 TpyAa YBEJIHUUTh
pa3 B 30 u Gosee Ge3 mo-
Tepu yeTKocTH (pHc. 5, 6).
Ilpu cvemrke Jlyno. Mbl,
KOHeuHo, y0OepeM cBeToO-
(UIBTPH U OTKPOEM JHa-
éparmy. Mp  Bocnosb3sy-
eMC MeJIKO3epHHCTON MaH-
XpPOMaTHYeCKOi 3IMyJsbCHel
CpelHeA  YYBCTBHTEJBHHO-

Puc. 6. IMoanas Jlyna, cdpororpadu-
poBaHHas annapatoM «Jleiika» (Tu-
cti. Jlasi monyuyeHuss Mak- pa «p3[» uau «3opkuit»). O6bek-
CHMyMa pas3pelieHHsi 00b- THB C (OKYCHHIM paccTOSHHEeM
eKTHBa NPH CBeTocuse OoT 135 #a, nuapparma !/s maenxa

«Mukpar», BblIepxkka !/, cex (yBe-

/s 10 /11 HyXHBI BBIZEpXK- amuenme 25%).

KH OT /10 mo /o5 cex; mpm
3THX YCJOBHSX Paspemaio-
as CnocoGHOCTb JTUMHUTHPYETCS SMYJbCHEH, a He O6BEKTH-
BoM. [Ipu mosHOM oTBepcTHH 6bl0 GbI OGpPaTHOE SBJEHHE.

IMpeanoururenbHee, KOHEUHO, PEryJHPOBATb 3SKCHO3M-
I{MI0 3aTBOPOM, HO 4yTOObI TNOCTeNHHH He BbI3bIBal1 BHOpa-
I¥H annapara WJIH N0 KpaliHeli Mepe BhI3biBaJ ee JHLIb
NocCJe KOPOTKOH 3KCNO3HLMM, Jyuule NPHMEHSITb N0CTa-
TOYHO IJIMHHBIHA, THOKHE cnyckoBo#t TpocHk. B ciyuae or-
CYTCTBHSl €ro CHHMHTE OCTODOXKHO KpBIIIKY € OO0BeKTHBaA,
Jepxa ee mnepel HUM. BeIXAUTe HECKONbKO CEKYHI,
yToObl BUOpPALMH 3arJIOXJIH, H OCYIIECTBJSATE SKCIO3HUIIHIO,
ObICTPO OTKPHIBAs H 3aC/JOHAST OOBLEKTHB.

Kpacusble MasieHbKHe H306paXkenus JyHHOro cepra, 3a-
TeM JIyHbl B MepBOH YeTBEPTH M, HaKOHell, MOJHOrO JIHCKa,
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nojlyyaeMbie M30 JHfi B NeHb, MO3BOJAT COCTABUTH NpUAT-
HYI0 KOJIJIEKIHIO Pa3nHyHbIX (a3 Hamero cnyTHuka. CuJb-
HO yBeJHYeHHble NpPH TNepeneyaTkKax, OHH MO3BOJST TOTIA
pa3nuuutbh Ha JlyHe GosibLie JeTaJsiell, 4eM HX MOXKHO BH-
IeThb HeBOOPY2KEeHHbIM TJia3oM (pHc. 6).

ITpu cvemke 3atmenus JlyHsl, pa6oTast ¢ HeMOABHKHOMH
KaMepol M C 3IKCNO3HUMSIMH uepe3 KaxKJble TPH MHHYTHI,
MOXHO OyJeT, KakK u A CoaHIa, COXPAHHTb MOYYHTENbHbI
CYBEHHD ero nocjejoBaredbHbix (pa3. Bymer 3amerHo rtak-
Xe, YTO B TeyeHHe NOJHOA ¢a3bl APKOCTb JYHHOI'O JHCKa,
MOTPYXEHHOro B 3€MHYIO TeHb, CJAHUILIKOM MaJja JJsi MOMEH-
TajdbHOM cbeMkH. Ero Hajo 3KCHOHHpOBaTb MPHMEPHO B
10000 pa3 posbiue, yem moauyio JIyHy.

5. ®oroepapuposanue 38e3d, naaner u mereopos

3a HCKIIOYEHHEM caMBIX SIDKMX, 3Be3[ibl, KOHEYHO, He
MOryT ObITb 3aperuCTpHpOBaHBl 6e3 CKOJbKO-HUOYIb HJHU-
TeNIbHON BbIZepXKKH. [loaTOMy nonyunTh MX TodeuHhle H30-
OGpaKeHUsi HemoJBHKHOH KaMepoHl HeBo3MoxHo. Hy uto xe!
Ecaun 3Be3nn nepemeniarorcs, To nycTh cebe nepemelanT-
csl, a Mbl BCe Xe HalmpaBHM CBOil anmapaT Ha HUX B XOpo-
myio 6e3/JyHHYI0 HOYb, KOHEYHO, C IOJHBIM OTBEpPCTHEM H
C caMOl UyBCTBHTEJbHOH 3MYJbCHEH.

Uepe3 HECKOJbKO MHHYT 3KCIIOHHPOBAHHS, HampHMep,
yepe3 5 uau 10, nposaBUM Hall LIeAeBp.

Wsyuenne HeratuBa mpu nomouiy Xopouue# Jynbl Moka-
JKeT HaM, YTO MHOTO 3Be3]] OCTaBHJIM BCe Ke CBOM CJelbl
B BHJe MaJeHbKUX HHTeOOpa3HbIX uepTouek, TeM OoJee
TOHKHX, YeM HX CBeT Obl1 ciabee.

KoHeyHo, MBI He MOXeM HafeATbCA 3apErHCTPHPOBATH
HX CTOJIbKO, CKOJIbKO Morjau Obl, ecan Obl HAW annapar
cJe0BaJ 3a MX JABHXEHHeM, TNO3BOJAA HX CBETY aKKymy-
JIUPOBATbCsl B OJHMX H TeX e TOYKaX CBETOYYBCTBHTe/b-
HOro cjosi. TeM He MeHee UX KPOXOTHOe H300paKeHHe ocra-
Bajloch OCTaTOYHOEe BPeMsl Ha KaxKAOM CBETOYYBCTBHTE/Ib-
HOM 3epHe, YTOOBl OHO MOIJIO MPOSIBHUTLCH, H TaK MaJo-no-
Many o6pa3oBaTb Bechb HaGJiioflaeMblil cjae] 3Be3Jbl.

Jlerko 3aMeTuTb, uTO 3Be3ibl, O/iH3KHe K HeGeCHOMY Mo-
Jiocy, IlepeMelIaloTcs Tropas3fo MelJleHHee, 4eM 3Be3[hl,
pacrosioxXeHHble y 3KBaTopa. Kak cieacTsue, NpH Npounx
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paBHbIX YCJOBHSIX Mbl CMOXeM 3aperucTpupoBaTh TaKuM
cnoco6oM 3Be3fibl, TeM OoJsiee caabble, yeM OauxKe K OKpe-
CTHOCTSIM HeGecHOro moJioca Mbl HalpaBUM Hall anmnapar.

O6patuMcs Ke K HalleMy annapaty, HanpaBHM €ro Ha
[Tonsipuyio 3Be3ny M NPO3KCIOHHPYEM YETBEPTb 4aca HJH
nonyaca. HeratuB oro6pasur Toria HaMm BeJHYeCTBEHHOE

Puc. 7. Bpawenne uHe6a, 3aperucTpUpOBAHHOE HENOABHKHbIM
annapatomM. O6aacTb CeBEpHOro MOJIOCA MHPA; fpKas 3Be3a,
oueHb 6au3Kas K LEeHTpy BpauieHus, — [loaspHas.

IBUXeHHe HebGecHOH cgepbl BOKpPYr ee ocH. 3a BpeMsl 3Kc-
MO3HIUH BCe 3Be3[bl ONHCAJH HAeaJbHO NPABHIbLHYIO AYyTrY
OKDY2KHOCTH C paiuycoM, B TOYHOCTH IPONOPIIHOHAJbHBIM
UX paccTosiHuio oT HeGecHoro noJgtoca (puc. 7). CoBceM
6au3ko k HeMmy Ilossipras ocraBuJjia 6oJiblioe MATHO, efBa
BHITSIHYTOe. MBI SICHO BHIHM Ha TaKOM HeraTHBe, uTO 3Ta
3Be3fa HAXOAUTCS He B CaMOM IOJIIOCE, a HAa HEKOTOPOM
paccTosiHHH — OKO0J1I0 Trpaayca (okoJo | Mm Ha mJeHKe,
ecnd npuMeHssca o0ObeKTHB C (OKYCHBIM pacCTOsiHHEM
50 mm). Ecau Haw anmapar AOCTaTOYHO MOILEH, Mbl JIErKO
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YBHIHM B JyNy HeCKOJbKO OUYeHb KOPOTKHX CJIefOB Teile-
CKOTHUYEeCKHX 3Be3J, ellle 6o/iee GIH3KUX K MOJIOCY.
OrneuaraB ¢ 3TOTO HeraTWBa yBeJHUEHHBIA JHATNO3HTHB
Ha CTekJe, TNOJYYHM BeJHKOJENHYI0 HJJIIOCTPALHIO JJs
NeMOHCTPHPOBAHUA Ha JIEKUHH 10 aCTPOHOMHH. ’
YUto kacaerca 6ojiee KOPOTKHX 3KCMO3MIHHA, KOTOpbie
MOXHO cieJaTb B Apyrux obJactax Heba (puc. 8), 7o,

Puc. 8. Cossesnne OpuoHa, cdoTorpadupoBaHHOE HEMOABHMKHBIM
annaparoM (cp. ¢ dororpapues V Ha BKAEHKE).

oTMmeuast Havya/lo (HJH KOHeL) KaXKIOro cJjefa Ha yBeJHUeH-
HbIX OTMeYaTKax, MOXKHO COCTaBUTb MOJIe3Hble Kaprhl CO-
3Be3[ Ui, cojepiKailue BCe 3Be3[bl, BHIHMble HeBOOPYXeH-
HbIM T/1a30M U paxe GoJee ciabble.

B nponecce Takoro ¢ororpadupoBanus BaM, MOXKeT
ObiTb, BhIaJeT CJayyail 3aperiCTpUpPOBAThH MOJET APKOH na-
Aawouet 3Be3fbl (Goauga), MyTb KOTOPOH BHOC/AENCTBHH
MOXHO OyJeT yCcTaHOBUTHb ¢ GOJiblIefi TOYHOCThIO MO Balle-
MY CHHMMKY, €CJIH Bbl NPELYCMOTPUTEJbHO OTMETHJH TOYHO
MOMEHT €ro NOABJIEHHS, a TaKxe Hayala H KOHLA 3KCIIO-
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auuuu (puc. 9). Xopownm cpercrsom Ans o6jerdeHus W3-
FOTOBJIEHHSl 3Be3[HbIX KAPT SIBASETCS MpepbiBaHHe 3KCIO3H-
LMK HA OJHY-[B€ MHUHYTHI, HAPHMeP TOCJe NMepBOA MHUHYThI

Puc. 9. flpkuit MeTeop (ManeHbkas momepeuHas uep-
Touka). CororpadupoBan xaMmepoir «Ponaeidaexcs
66, f/D =15, Bbaepwkka 4 uaca, mieHka Ko-
naka «Ilmoc X», 29 aBrycra 1951 r. B Boccoue (Bbi-
cora 1000 4). Oauuusiit caen ocraBiaex HQnutepom.

sKcmosniun. Kaxkjaomy 3Be3gHOMY c/ely, TakuM 06pasom,
npefLIeCcTBYeT MOYTH TOYeUHOoe M300pakeHHe, KOTOpOe Jer-
KO OTMeTHTb, H TOTJa OPHEHTHPOBKA CHHMKa OlpejesiseTcs
6e3 Tpyna. [Tone3Ho HAUYHHATL C XOPOIIO 3HAKOMOrO CO3Be3-
[Usl, KOTOpOe JIerKo y3Harb, HampuMep, ¢ Bonbmol Mejge-
quubl i OpuoHa.

HanomHuM, MeXay npouuM, yTo A/Is TOro 4TOGH BH-
AeTb u3obpaxkende He6a TaKuM, KaKOe OHO eCTb, HEraTHB
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HaJ0 paccMaTpHBaTb CO CTOPOHBI CTeK1d, T. €. CTeKJIOM [O-
BEpPHYTHIM K cebe, U YTO NMpH IeyaTaHUH NMO3HUTHBOB CTEKJO
ONATb JOJIKHO ObITh 0GpallleHO K HCTOYHHKY CBETa, a XKe-
JIaTHHA K CBETOYYBCTBUTE/NbHOH Gymare.

B npouecce H3rorosnenusi TakKux KapT Bbl CJIy4aHHO MO-
JeTe BCTPeTHTb Ty WJH APYTYIO. sipKylo TiiaHety: BeHepy,
Mapc, IOnurep (puc. 9) uau CatypH, ecid OHH OKaXyTcs
B ¢ororpadupyemoit obnacru. CpaBuenue ABYyX Hau GoJsee
CHUMKOB OJHOH U TOH Ke obOjactu, cleqaHHBIX ¢ [poMe-
XKYTKOM B HECKOJNBKO AHel WM Hedenab, cyAs Mo o6Gcrosi-
Te/bCTBAM, IOMOXKET BaM JerkKo NpOCJAefHTb HX MeJJ1eHHOe
MepeMellleHHe MO 3Be3ZHOMY [MOJI0 H OCOGEHHOCTH 3TOrO
NBHXKEHHS — CTOSIHUA W TONSATHBIE JBHXKEHHS.,

Ecnan B Buge ocoboro uck/IoyeHusi mosiBUTCS GoJiblias
KoMeTa, IojobHasi TeM, KaKue OCUacT/IMBH/IH OfHA 3a APYroi
B 1947—1948 rr. nabaonaTteneil 10XKHOro HebGa, Bbl CMOXe-
Te MOJY4YUTb [IpeKpacHoe H3o6pakeHHe NpH NMOMOILU OObeK-
THBa ¢ HauGosbluell BO3MOXKHOH CBETOCHJIOH /35 uaM, Jayu-
we, /o3 uAK Y/, M C DOCTAaTOYHO KOPOTKOH BHIAEpKKOH (He
6os1ee 20—30 cekyHna), uToGbl ¥36exKaTh 3HAYHTEJILHOH BhI-
TAHYTOCTH 3Be3l (cM. ¢oro | Ha BKaeiike).

[Tpexpe ueM 3aKOHUMTH 3TOT KPATKUM U HenmoJHbili 06-
30p BO3MOXHOCTEH, MpeloCTaB/sieMbIX HeNOABHXKHBIM a-
napaToM, HYXHO NpeAynpeAuTb MPOTHB ONACHOCTH 3 a Il O-
TeBaHMsd OODbeKTHBA: OYeHb YacTO B TeYEHHe ChIPHIX
HOueH BeCb annapar MNOKPbHIBAaeTcsl IJIEHKOH H3 KpOXOT-
HbiX KameJjek, Jaeqaloliux OOBLeKTHB MOXOMHM Ha Hero-
JIHPOBAHHOE CTEKJO, YTO, KOHEeyHO, pa3pyliaer Haaexmy
nony4yutb npekpacHut cHuMmok! [losTtomy mpu 3kcmosuuuu
HEKOTOPOH  AJIMTENbHOCTH  HEOGXOAMMO IOAEepPKHUBATDH
BeCb anmnapar IIpH Temleparype, cjerka IOBBIILIEHHOH
OTHOCHTeJIbHO «TeMIepaTypbl TOYKH pocbl». [leHcTBEeHHBIM
CpPeICTBOM fBJsIETCA MNOMelleHHe NOA ammapar caaboro
ajekTponogorpenare/si. Bocxoisiiie OT Hero MOTOKH Tell-
JIOr0 BO3/lyXa NPeJOXpaHAT YCTAHOBKY OT 3ai10T€BAHHS.

MoxHOo TakXe HaJeTb Ha OOGDBEKTHB KPYIJIYIO HAaCaaky
(npoTHBOPOCHHMK) B BHAe TPYOKH H3 NPOMOKaTe/qbHOH 3a-
yepHeHHOH Oymaru. Ho ee anuHa He nomxHa OBITH CJMLI-
KOM BeJMKa, uToGbl OHa He cCpe3aja YIJbl NOJA 3peHHs
annapara. [Ipocroii yepTexx mact ykasaHue Ha ee TpeGye-
Mble pasMepn H B caydae HafoOHOCTH BBl CMOXeETe B 3TOM
y6equTbCs, MOCHeJoBaTe/lbHO NOMellas na3 B MJIOCKOCTH
NJIaCTHHKH B YIJaX 4 NpOBepss, YTO HacalKa He BHAHA.
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Fr1TABA 11
ATIITAPATBI HA 3KBATOPUAJIbHOM YCTAHOBKE

6. [Ipunyun 3skearopuara

Mbl yxKe roBopuam, 4TO AJA moJaydyeHus ¢ororpaduu
3Be3]l, OKa3biBalollell UX B opMe TOUYeK, a He B BHJeE Cle-
J0B, HeOOXOAMMO CJ/1eJ0BaTb 3@ HX BHIMMBIM JBHXEHHEM
no He6y, MojAlepKHBAs annapart MOCTOSHHO HaNpaBJeHHbIM
B TOYHOCTH Ha (ororpadupyeMblii yuacrTok.

ITockonbKy BuAMMOe IBHXeHHe 3Be3] MO Heby BbI3BAHO
BpalllcHHeM 3eMJIH BOKpYr CBOeH OCH, TO /sl CJeXeHHus 3a
¢ororpadupyeMbiM y4yacTKOM HY2KHO, OUeBHAHO, MOBOpPAYH-
BaTh anmaparT BOKPYT OcH, napaJ/jenlbHOH# 3eMHOH OCH, C Ta-
KOH e CKOPOCTblO, HO B [POTHBONOJIOXKHOM HaMpasJ/eHHH.
DTo M eCTb NPHHUHN IKBATOPUAALHOL YCTAHOBKU.

HyxHo, TakuM o6pa3oM, u60 NPUCIOCOGUTD AJs 3TOrO
Balmy a3HMYTajbHYI0 YCTAaHOBKY (IIaHOPaMHYIO TOJIOBKY),
JH60 MOCTPOUTb MaJleHbKHH, MPOCTOl 3KBaTOpHad. DTO He-
TPYAHO CHeNaTh.

B npuHuuIe JOCTAaTOYHO HAK/JIOHHTb K TOPH3OHTY a3H-
MYTaJbHYIO OCb Ha yroJ, paBHHH reorpacguyeckod LIKHPOTE
TOr0O MecTa, rae Bbl XxoTuTe (hoTorpadupoBats. Hano ee euie
YCTaHOBHTb B MJIOCKOCTH MepujJHaHa, HANPaBUB BepPXHIOIO
yactb OcH K ceBepy. Toria 3ta ocb HoJyyaeT Ha3BaHUe
yacosoti ocu. OHa no3BoJisieT HanpaBAATb NpuGop no yaco-
BOMY YIJIy WJIH NPAMOMY 80cxoxdenuro. Bropasi ocb 103Bo-
JIfleT BH3HPOBATh MO CKAOHEHUIO.

7. Ocywecrsaenue npocroll 3K8aTOPUANLHOU
YCTaHOBKU

Ecnu BBl pacnosaraere maHopaMHOH ToJIOBKOH, ee Jierko
YCTaHOBHTb 3KBaTOPHA/NbHO, Kak mokaswiBaeT puc. 10. Jas
3TOro MOJA Hee TMOJAKNAJbIBAIOT JepeBAHHBIA KJIHH C YIJIOM,
PaBHBIM LIHPOTE MECTa; 3TOT YroJ MpoBepsieTcss TPAHCIOPTH-
pOM, HJIH Xe JOJKHO cob.iofathesi paBeHcTBO AB/BC=tg o,
T. e¢ BC=AB ua wmupore 45° (Hanpumep, Kpbim) u
AB = 1,156BC na wmupore 49° (nanpumep, Kameneu-ITo-
aonbckuit). Tabiuna TaHreHCOB BaM AacT TOYHOE 3HaueHHe
AB/BC pns Baweli MecTHOcTH, a J0GOH atiac — ILMPO-
Ty @ C JOCTaTOYHOH TOUHOCTHIO.
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Hano, KOHeuHO, CJI€UTh 3a TeM, 4TOGHl MOACTaBKa KJH-
Ha (TpeHora, NMEeHb H T. I.) Oblla CTPOro rOPM3OHTANbHA, B
YeM Bbl JOJIKHbl yOeNHUTbCS NPH NOMOIUH MaJeHbKOTO YPOB-
na. Eme syyule noMecTHTh Ha MOACTABKY ABa yPOBHs, pac-
NOJIOXKHB UX NepNeHAHuKyasapHo. [IpousBoauTe ycranosky Gy-
IeT Jerye, oco6eHHO ecan TpeHory Iast dororpadupoBaHus
Kaxabiii pas npuaercss BhiHOcHTb. OCTaeTcs MPaBU/IbHO OPH-

€HTHPOBATb TPEHOry MO
asumyty. C Kamepo#,
CHabXKEHHOH  KOPOTKO-
(OKYCHBIM 06 BEKTHBOM
¢ 6OoJsbLION CBETOCHJOH,
BBLIEPKKH HHKOTla He
OyayT  IJMHHBIMH, H
npubauKeHHas  ycCTa-
HoBKa Oyger jocra-
TOYHa.

Has storo  Bam
npejpjiaraercsi Ha BbiGop
aBa cnocoba.

1. IIpoueptuTte  Ha
naatdopmMe (Ha KOTOpoO#
Puc. 10. dxparopnaibhas yCTauoBKa  CTOMT KJAMH) TOHKYIO

11aHOPAMHON TOJIOBKH: uyepTy, SIBJISTIOLLYIOCS

Lo Laopmunar tosone, 2ok o YoM mpoeKuwefi 4acoBoii ock

BeHb, 4 —kKomac. NMaHOPaMHOH  T'OJIOBKH

(puc. 10). Ilomecture

Ha 3Ty YepTy Kommac Tak, yTobnl rpanyupoBka 0°—180°

(ceBep — 10r) mpoekTHpOBasach TOYHO HA 3Ty uepTy. Bawa

TpeHora GyJeT CTOSTb NPaBHJIbHO, KOTa CTpesaKa Komnaca

OTKJIOHHTCSl Ha YToJ, paBHbll MarHUTHOMY CKJIOHEHHIO Ba-

wefi MectHoctH. Hanpumep, B JleHuHrpajie CKJIOHeHHE CO-

cranser 10° k Boctoky. Hano, ciaenoBarenbHO, HanpaBHTb

CUHHII KoHell cTpenku Ha 20° kK 3amanpy ot 0° (¥YcraHoBka

He J0/:KHa cojepxaTb BOJM3M KoMIaca MAaTHHTHBIX Me-
TaJIJI0B.)

2. Bbl MOKeTe TaKXKe H3rOTOBHTb MaJieHbKylo aaudady *)
M3 [BYX WHHIEKCOB, MOHTHDOBAHHBIX Ha pebpe k/auHa BC.
Hanpasbre ee na IToaspHylo 3Be3ny, kak pyxbe. Omubxa
B 1° He GyleT cylllecTBeHHa, MOCKOJNbKY Bbl He Gynere ¢o-
TorpaupoBaTh 06/1aCTH, CAMIIKOM G6.1M3KHE K HeGeCHOMY

*) Kpyr ¢ aesneHusamy,
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Puc. 11. KoHcTpyxinus ManeHbKOro yNpOIIEHHOTO 3KBaTOpHata (BBEPXY)
H IIPOCTOrO THJAA C CETKOH HUTEH (BHHU3Y).

AkBaTopHan: ] — peryaupyembiéi nopwMnHuk, 2 — V-o06pasublit Bhipe3, 3 —cTanbHad OCb
BBHHYEHHast B 6pyc, 4 — IPOTHBOBeC, 5§ —OCh CKJOHEHHA M3 Hape3HOro npyra, 6 — uyaco-
Bast ocb M3 xy6oBoro 6pycka, 7 —TejecKonm-ruf, & — ¢orokamepa, 9 — IKBATOPHAIBHBIIL
CTOJI, HABHHYEHHBIA HAa OCh CKJOHeHHs, [0 — XMMHHAA PYKOATKA AAA BPIIIEHHS MO 4Haco-
BOMY yray, /] —mnpocBepaeHHas IJacTHHa, /2 — GyKoBas 1ocka ToauHOM 20 MM, 13 — KO-
HUYECKHA HakoHeyHHK. ['mi: 1 —rnpopesaHHoe KOAbLO A KPelJeHUd JHH3, 2— ABOHHOM
obvextuB (f or 30 1o 50 cx), 3—rTpyba M3 kaproHa maAn Gakeauta, 4 — IepeBAHHAS
BTY/Ka, § — ABYXAHH30BHIA OKYA9p f=2 cM, 6 —3aKpenuTeNbHLI BHHT, 7 — ceTka HHTeH
/1o MM, 8 —ManeHbkas AaTyHHas TPyOKa AAA PeryaMPOBAHHA yCTAaHOBKM, 9— KapTOHHad
wait6a, I0~—xanaum KanudoaH. -



nomocy. Ilonb3ysch kKapToil, Bbl MOXKeTe naKe MOMBITATHCS
BH3HPOBaTb Ha MECTO CaMOTO MoJIoca.

[Ipumenenne naHOpaMHON FOJIOBKH BO3MOXKHO JHIUb 5
MaJo(OpMAaTHBIX anmapaTtoB ¢ OGbEKTHBAMH, HMEIOLHMH
¢okycHoe paccrosinue He Gosee 10 cm. Ias kamepw ot 15
1o 20 cm BBl MOXeTe MOCTPOMTb MaJIeHbKHil H OueHb MpPO-
CTOH 3KBaropuas mo ykasaHuaMm puc. ll. 310 pmacr noson
K [OC/JeYIOLIHM yCOBepIIeHCTBOBaHUAM (cM. ni. IV, § 17)
M MO3BOJIHT BaM MNOCTPOHTb HACTOALIMHA «doTorpaduueckuit
3KBAaTOPHa/M» KakK OYeHb YNPOLLEHHYI0 MOJeab CaMblX 60Jb-
IIMX COBpPEeMEHHBIX acTporpacgos.

B 4acTHOCTH, OH NpeAOCTaBHT BaM JyullHe BO3MOXK-
HOCTH /51 ypaBHOBELIHBaHHS, NOMYCKalOIHe OYeHb NJaB-
HOe BpalleHHe, Heo6X0aUMOe /11 TOYHOrO TMAHPOBAHUS 1O
3Be3gaM.

Bonpoc ruanpoBaHusi fIBAsieTCS KaMHEM IMPETKHOBEHHS
NpPH KOHCTPYHPOBAHHH YCTAaHOBOK TAaKOTO pOJa, W Mbl J0JIXK-
Hbl TO9TOMY Ha HEM HEMHOTO OCTaHOBHThCS.

8. Bedywasn tpyba-eud

s npaBH/IBHOTO CJ/leXKeHHS 3a [BHXKEHHEM 3Be3] He
MOXeT ObiTb H peud 00 HCNONb30BaHHM BH3HPOB OOLIY-
HBIX QoToannapaTos, Aaxe Hauayywux. Heo6xoxumo ycra-
HOBHTb NapaJjie/bHO annapaty MaJieHbKHH TeseCKON-THJ,
OGBEKTHB KOTOPOro HOJIKeH HMeTb (DOKYCHOEe pacCTOstHHe
3HayuTeNbHO OGosblliee, yeM Baw Qortorpaduueckuii 06%-
€KTHB.

Ecan Bbl pacnonaraere MajieHbKO# MNOA30pHO# TpyGoi
HJIM MOHOKYJSIPOM OT MNPHU3MEHHOro OHHOK/IS C YBeJHue-
HUeM B BOCEMb pa3 HJIH MeHbllle, TO OyJdeT HeTPyAHO, Kak
nokasbiBaer puc. 11, ykpenutb TO WIM JPYyroe mpH MOMOLIH
XOMYTOB Ha [JOCKe, JXeCTKO CBfI3aHHOH c ¢ororpaduueckoi
KaMmepoil. B cayuae Ma/nodopMaTHBIX annapartoB jJaxe Jyy-
Ile YKPenHTb THA Ha [aHOPaMHOH TOJIOBKe, a amnmapar
YyKpenuTb Ha ruje. 3areM HaJO NOMECTHTb Iepel OKYJs-
pOM TrHAa KpecT HHUTeH, HaTAHYTbIi Ha MaJleHbKOM KapTOH-
HOM UHJIMHJpPe, CHa6XXeHHOM YeThpbMs 3apy6KaMH, MO3BO-
JSIOUHMH HATAHYTb H NPUKJAEHTb TOHKHE HHTH TOJUIHHOM
okosio 0,1 mm (MpPoBOJIOKY OT TesepOHHOM KaTyilKu, a MpH
ee OTCYTCTBHH — BOJIOC; cM. puc. 11). Hamo uro6bl HuTH
GblIH BHAHBI Ha ¢oOHe HeGa Ge3 WX MOACBeTKH. DTOT LH-
JIHHAP C CeTKOH AOJIKeH ObiTb yKpenJieH NpH MOMOLLH Kap-
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TOHHBIX KAHHbEB, BKJ/EEHHbIX B OKYJAApHBIH Ty6yc Tak, yra-
6bl HUTH ObLIM XOpoWO BHUAHBL. DHITH MoXeT, B GOHTECh
NonopTuTh cBO0 TpyOy? Torma BbH MOXKeTe MOCTPOHTH IO
yKaszaHusaMm puc. 11 MasneHbKHH Te/ecKol, cnellHaJbHO Mpex-
Ha3HayeHHBIH A5 ynorpeb/eHHs, KOTOPOe Mbl XOTHM eMYy
daTb. 31ech BalleMy MacTepCTBY INpelocTaBlJeHa cBoGOMA.
YKaxkeM JIHIb, YTO MOXKHO MPUMEHATb KapTOHHble TPYOKH
IJ1s1 yIaKOBKH TOBAapoB H T. M.

B kauyecTBe 06beKTHBA MOI'YT NOROHTH NMPOCTblE MJIOCKO-
BBHIIYK/ble JIHH3Bl ¢ (OKYyCHBIM paccrosiiueM ot 20 10
50 cM, MONOBHHKA pacK/JeeHHOro 06beKTHBa, OOBHEKTHB MOJ-
30pHO# TpyObl, KyNJeHHbIH no cayyalo, u T. n. g oky.s-
pa MOROHAYT NpPOCThie CHJbHBIE JHH3bl ¢ (DOKYCHBIM pac-
crosiiieM f; oT 1 10 3 ¢M, HO Jyulle YCTAaHOBHTb OKYJSp,
COCTOSILIMI M3 JABYX JIHH3, KaK Ha pHc. ll.

BaxkHo uMeTb JocTaTOYHOE yBeJdHUeHHe, YTOObl XOPOLIOo
BHJIETh TaKOe CMellleHHe T'HIMPYeMOil 3Be3bl, KOTOpOe Ha-
YHHaeT NOPTHTb (oTorpacduyeckoe usobpaxenue. Jlonycrum,
HanpuMep, 4TO NpejebHO TepPNHMOe CMelleHHe H300paXxe-
HHA 3Be3bl Ha mjacTuHke cocrasasier 0,02 mm (cMm. § 2).
Jns kamepbl ¢ (oOKycHbIM pacctosiHneM 50 MM 3TO COOT-
BETCTBYeT YIJ1y OKoJo 1,5 MuHyTHl myru. Uro6sl xopollo 3a-
METHTb TaKOH YroJ Ha TIJla3 Ha TakoM C/1aboCBeTseMcs
06beKTe KaK 3Be3fibl, HYXKHO YyBeJHUeHHEe He MeHbIle 4YeM
B 5—10 pas, natouiee BHAMMBIH yrom okojo 8—15 MuHyT
nyru. B tabuaune 4 paloTcs peKOMeHAyeMble pa3Mepbl BO
BceX cJay4YadgX H MHHHMMaJbHOe yBeJHUYeHHe, KOTOPBIM Hajxo
nonb3zoBatbesd. (HamoMHuM, 4TO yBesHueHHe YHCJIEHHO paB-
HO OTHOIUIEHHIO (POKYCHOTO paccTOsiHusl 00beKTHBa K (DOKyc-
HOMY pacCTOSIHHIO OKyssipa; ecan f=20 cu, a fi=2 cm, ToO
yBenuuenue G paBHO necaTH.) Bcerma mosiesHo mosib3oBaTh-
sl 10 BO3MOKHOCTH 6OJlee MOILHBIM TeJNeCKONMOM-THIOM, UeM
yKa3biBaeMble TabJ/nled.

9. Mpaxruka euduposanus

Ilna rugupoBaHHsi MHCTpYMeHTa BbiGepuTe B 06J1aCTH
GotorpadupoBaHust JOCTATOYHO SIPKYIO 3Be3lly, HaBeluTe
ruJ Ha Hee U pachoKycupyHTe ero Tak, 4ToGbl H306paxke-
HHe 3Be3[Ibl HMeJIO BHJ MaJIeHbKOrO CBETSILIErocs NHCKa, Ha
KOTOPOM MOXKHO DPa3JIMYHTb NPOeKuHIo Huted. Eciau HuTH
HE BUIHBI XOpOWIO Ha TeMHOM (oHe HeGa, HX MOXKHO Ha-
MasaTb paJHOAaKTHBHOH ¢ocdopecuupyouieii Kpacko,
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NpUMeHsieMO# IS CTPEJIOK 4acoB, WJH, Jiyullle, TPUMEHHTD
ClelHaJbHOEe TIPHCIOCOGJeHHe ISl ocBelleHusi HHTEH (CM.
pHc. 18 u 44).

[Torpennpyfitecb B TOM, 4TOGH B TeueHHe HECKOJbKHX
MHHYT CJIE€JHTb 3a JBHXKEHHEM 3Be3[bl, NOHEMHOry MoBOpa-
YHBasi NOABHXKHYIO NJAaTGOPMY IPH MOMOLIH KaK MOXHO
60/1ee JJMHHOH PYKOSITKH, YTOObl YIEPKHUBATh 3B€3[y TOUHO
Ha MaJjleHbKOM YepDHOM KpeCTHKe CETKH.

Hns obecneueHnss TOYHOH THAHPOBKH HEOOXOAHMO, YTO-
6Bl MOA KHCTbIO WJIM JIOKTeM OblJla mpoyHas omnopa, 6e3 Ko-
TOpOHl OLICTPO HACTYNUT OHEMEHHE PYKH, H HecTepmnumas
60Jib BHIHYAHUT Bac NPEKpPaTUTb KCIO3HIHUIO.

Korna Bbl coutere ce6si HOCTaTOYHO HATPEHHPOBAHHBLIM
B 3TOM «BHJ€ CNOPTa», CHUMHTE OCTOPOXKHO KPbIIIKY C 00b-
€KTHBAa ¥ HaYHUTE 'HAUPOBaHHUe, Bce BpeMs OyAYyUH FrOTOBHIM
HeMeJJIeHHO NpepBaTh 3KCMO3HLUHIO B c/ayyae OLIHGOYHOTO
nBuxennsi. OAHMH MOMEHT HEeBHHMAaHHS MOXKET UCIOPTHTb
Bce!

Ta6auna  la ykaxeT BaM MaKCHMaJlbHOe BpeMsl M0Je3-
Ho 3kcnosuiud. OnHaKo BHauajie, 0COGEHHO eCJH BH He
HaxoluTeCh B YCJOBUAX MOJHOro kKoMdopra, OrpaHUYHUBak-
TeCb JKCMO3UUUAMM Bcero Juiub B 5—20 MUHYT, THAHPYS
KaK MOXHO 6oJee TIIATeJIbHO. Y3Ke 3TO NMO3BOJHUT MOJYYHTD
MHTepecHble CHMMKH (cM. doro Il Ha Bkaefike), koropble
HaBepHsiKa NoOyAAT Bac yCOBepLIEHCTBOBATb Balue 060py-
JOBAHHE W Bally TeXHHKY.

Ta6nuna 2 ykaxkerT BaM HpelelbHYIO BeJHYHHY 3Be3[,
KOTOpble MOXHO 3a(HKCHPOBAaTb NpPH PAa3HOM BpeMeHH
5KCHO3HIHMH B 3aBHCHMOCTH OT OTBEpPCTHSI 00beKTHBA. IJTH
3HaYeHHUsl, KOHEUHO, MeHbllle, yeM 3HaueHust U3 Tabauubl 1,
KOTOopas HaeT NpeflejbHO AOCTHXKHMble BeJHUYMHBL.

Bo BcsikoMm ciyuae, BaluH MepBble OMbITHI C TAKUM Mpo-
cTefiinM o6OpylNOBaHUEeM He INpPONAanyT — M3BECTHblE AacT-
podororpadbl CBOMMH JYUIIHMH AOCTHXEHUAMH OO653aHbI
OnbITaM TaKoro poaa. - ’

10. doroepapuposanue 38e30

- Ob6sanaHue 3KBaTOPHAJOM TIOMOXKET BaM 3aHATbCA C
yCnexoM yxe 3HauuTenbHo OoJjiee oOwHpHOH 006saCTbIO
HabJtoeHHi U B OCO6EHHOCTH HaGIIONeHUAMY 3BE3]L.

a) Ilpedeavras 38e30Has eesuduna. Januvie Tabaun 1
¥ 2 YKa3biBAaIOT Npejelbl Bamux Bo3MoxkHocTeH. [lna o6biys
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HBIX annapaToB € OTBePCTHeM 2—3 CM M JIeTKO OCYIIeCTBH-
MbIX 3Kcno3unu#i or 5 mo 30 MHHYT OpelesNl HaXOAHTCH
mexnay 10-# u 12-i 3Be3nHol BenuuuHo#. [Ipumem 3a cpen-
Hee 11. 3to o3Hauaer, yTo BH yxKe Moxere (ororpacdupo-
BaTb 3Be3abl B 100 pa3 MeHee sipkue, ueM caMble cjaabble
3Be3/lbl, BHAUMble HEBOODYKEHHBIM TJIa30M.

Tabauua 5 ykaxer BaM cpelHee 4HCJO 3Be3l GoJee
ApKHUX, ueM JAaHHaa ¢ororpaduyeckas BelUYHHA Ha KBaj-
paTHBIfi rpajyc B pa3HbIX o6sacTsix He6a. OHa moKasbiBaer,
yTo B nosie3HoM mnoje 25°X36° (uau 30°X30°), T. e. Ha
900 kB. rpasycoB, MOKpbiBaeMblX CHHMKOM B OOBIUHBIX ycC-
JIOBUSIX, Bbl MOXKeTe 3aperucTpupoBatb okosao 5000 3Be3n B
obJacrsax, nanekux or Maeuynoro Ilytu, u or 20 go 30 Thi-
csu 3Be3]l B 3Be3JHbIX o6sakax camoro Mieunoro IlyTh.

OTtMmeruM, uTO 3Ta MaJeHbKas TabJHyYKa 5 MO3BOJHT
BaM € yAOGCTBOM ONpejeJUTh NpefebHYI0 BeJHUHHY, KO-
TOpas NoJjiyyaeTcsl Ha BalMx cHHMKax. [las aroro jmocra-
TOYHO MOACYHTATh B JYNy Bce 3Be3Ibl Ha HeraTHBe, COlep-
Kallyecss B MaJeHbKOM KBajpare, HMelolleM, Hanpumep,
cTopoHy B oauH rpanxyc (uro cocrasaser 0,0175 cdoxkaib-
HOTO paccTosiHHA o0ObeKTHBa), M HANJEHHBI pe3yJbTaT
cpaBHUTb ¢ Tabauned. [Ipu 3TOM Halo yuecTb rajakruye-
CKYIO IUHPOTY 3acCHATOH 06JacTH (OTCUMTBIBas ee, HampH-
Mep, o rpaduKy B QyHKUMH 3KBaTOPHAJbHBIX KOOPIHHAT).

6) Armocgeproe noesowerue. IlpenenbHble BeJTHYHHBI,
yKa3piBaeMble Tabaunamu, 1, la u 2, 1 faHHblE, BHIBOAHMbIE
H3 TabJHIBl 5, BepHbl TOJABKO MpPH JOCTAaTOYHOH BbHICOTE
3Be3] HaJ TOpDH30HTOM — He MeHee 45°, BiuXKe K ropH3oH-
Ty BecbMa OWyTHMH 3(¢eKTs aTMoc(epHOro NOIJIOUIEHHS,
TaK Kak aTMoc(epHoe NOIJOlleHHe ropasjo CHJIbHee B CH-
HUX H (HONETOBBHIX Jyyax (K KOTOPbHIM OObIYHBIE MJaCTHH-
KH HauboJjiee YyBCTBHTE/bHBI), YeM B XKeJThIX U KPaCHBIX
ayuax (B obsacTu HauGosblIeHl YYBCTBHTEJIbHOCTH TIJa3a)
(cM. doro IIT nHa Bkaeiike).

3TO morJoleHNe MeHsieTcsl 3HAYUTEJIbHO NPH H3MEHEHHH
MecTa WM Ja)ke OTO OHA KO JHIO {laxe OT MOMEHTa K MO-
MeHTY) B OJTHOM H TOM K€ MecTe B 3aBHCHMOCTH OT COCTOf-
HHsg atMocdepbl. OgHako AJs paBHHH, BIaJH OT rOPOZOB,
MOXHO TPHHATb BEeJHYHHB Tabaunbl 6, BHIpaxaouieét 3To
norJouleHue B NMOTepe 3Be3IHOH BeNHYHHBl Ha pPa3HbIX BHI-
coTax JJisl OObLIYHOM, He OYYBCTBJEHHOH 3Myabcud. Ha nas-
XpoMaTHyecKuX NJIacTHHKaX fiorteps OyJeT MeHblle npHMep-
HO HaNoJIOBHHY. ; -
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Tak, ecin BHl NoOJyyaeTe y 3€HHTA NpeAe/bHYIO BeJH-
uuny 10,5, Ha Bbicote 30° HaJx TOPH3OHTOM Bbl MOJY4YHTE He
6onee uem 10,0 1 9,5 Ha 20° BbicOTH H T. A. [losToMy Hazno
H3berath (pororpadupoBaTh Ha BLICOTAX MeHbIUHX, ueM 20
uiau 30°,

B) Cocrasaenue Hebecnoeo arsaca. OnpefesuB 3KCHO-
3HIHIO, HYXHYIO JJIS NMOJy4eHH Ha IJIaCTHHKe 3Be3X AaH-
HOM 3BE3JHOM BEJIMYHMHBI, HJIM MO KpaliHe#i Mepe TaKoi, Ka-
KYI0 MOXET JOCTHTHYTb Baule 060pyJOBaHNe 32 3KCMO3HUHIO,
OrpaHHYUBaeMyiO TOJIBKO BAalHM TepHEHHEM..., BBl CMOXKeTe
NpeANpHHATb coOcTaBieHHe ¢ororpaduyeckoro 3Be3LHOTO
aTjaca, JOXOAs IO JecATOoM, OXMHHAJLUATOR WJIH JBeHajaua-
TOH BesHuHHBl. Takoi atsac GyJer MHOrO TOYHee, yeM Bce
HayepueHHble aTJiachl, KOTOPHIMH Bbl MOJXKeTe pacloJiararh,
n 6yner comep:xkaTtb GoJiblliee YHCJIO 3Be3[.

Takoe npeanpusiTHe BHoJIHe OocyllecTBHMO. B camom ne-
Je, nyomans HeGecHo#l cephl, BUAUMOA B CpelHHX ILHPO-
Tax, cocraBasger okoao 30000 xB. rpamycoB (mosiHasi To-
BepxHOCTb cepnl coctaBasier 41 000 kB. rpanycoB). OG-
€KTHB, KOTOPBIf MBI pacCMaTpHBaJIM, JIETKO MOKpHIBAaeT
njomanb 20°X20° . e. 400 xB. rpanycoB Ha cHuMKe. Oue-
BHJHO, COTHH CHHMKOB JOCTAaTOYHO [/ NMOKPHITHS BCEro He-
6a, BHIMMOrO B HAlMX IIHPOTaX.

B neficTBHTeNbHOCTH HAafO Yy4ecTb, UTO Kpasi CHHMKOB
6LIBAIOT XyXKe, YeM LEHTp, H YTO MOJIe3HO MpelycMOTpeTh
HEKOTOpOe NepeKpbiTHe COCeJHHX CHHMKOB.

Honyctum, yto 120 CHMMKOB Hajo MOJYYUTb 3a OAHH
roj — NnepHolA, HeoOXOAHUMBIl AJaS1 TOro, 4robbl Bce HeGO
npouno uepe3 Mep#AHaH. JTo cocraBiaseT 10 CHHMKOB B
Mecsll, WJH, CKopee, 3a |5 mHeH, NMOCKOJBKY JYHHbie HOUH
HCNosb30BaTh HeJb3. OKOHYATeNBHO 3TO COCTaBJsieT IO
nATh CHHMKOB B HEJNEJI0 B TeyeHHe JBYX Helelb KaXJOTrO
Mecsila — 3TO BNOJIHe ocyulecTBHMO. Ecau 3KcnoHHpoBaTh,
HanpuMep, Mo InoJyyacy, TO B XOpOLIyi0 NOroAay Jerko mno-
JYYUTh OBa-TPH CHHMKa 3a Beuep. CiefoBaTesbHO, JOCTa-
TOYHO XOpOIIO HCMOJb30BaTh B CPefHeM JBe OJaronpusr-
Hble HOYH B Hegedio. [IpH XopolieM KJuMaTe Ha 3TO MOMKHO
paccuHTHBaTh. B cilyyae HyXJAH HeKOTOpHE NpoGebl, KO-
TOpHIe HaKOMATCS 32 roA, MOXHO OyJer 3amoJiHHTb B cle-
IyIolleM TONY.

Hrak, npu nomoluy Baulero MaJjeHbKoro ¢oroanmnapara,
Bbl MOXETe MeHee, YeM 3a JBa Ioja JIETKO COCTaBHTh aTJac,
copepxaumit ot 500000 mo 1 000000 3Bean!
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CHHMKH HajJ0 BOCIPOM3BOAMTb KaK HeraTHB (uepHble
3Be3bl Ha 6esloM (oHe) NOCPeACTBOM YBeJHYeHHA Mocje
KoHTpaTunupoBaHus (cm. ra. VII, § 29).

HHTepecHoe npuMeHeHHe TakOro atyiaca COCTOHT B CH-
CTeMaTHYeCKOM MOHMCKe KOMET H HOBBIX 3Be3]l, KOTOpbie Bbl
MOXeTe OTKpBITb, BHHMaTeNbHO CpaBHHBas JBa CHHUMKa
OIHOH H TOH XKe 06/,1aCTH, MoJyYeHHble B pa3Hble HOYH. Ho
6Gy/abTe BHHMATeNbHB! K MBIJIMHKAM H MaJeHbKHM Je(eKTaM
cnos! Besakas HeyBepeHHOCTb 3TOrO poja YCTPaHMTCS, €CJH
MOXHO (ororpadupoBaTb OZHOBPEMEHHO OJHY U Ty Xe 00-
JacTb [ByMs cnapeHHbIMH annaparamu. CpaBHeHHe Ma-
JIeHbKHX CHHMKOB yJOOHO [eslaTb B CTepeocKol, B KOTOPOM
BCe Pa3/IMYHsA NpPHBJEKaIOT ropasjo 6oJbliie BHHMaHHS.

r) Poroecpaguposanue xomer. Ecniu BaM Korpaa-nu6o
I0CYaCTIHBUTCA YBHIETb MOsSBNeHHe Ha He6e KOMeTH, TO TO
XKe caMoe NpocToe 060pyLOBaHHe MO3BOJIHT BaM MOJYYHTb
npekpacHeie dororpadun. Heo6xoquMo TONBKO THAHPOBATH
110 TOJIOBE CaMOH KOMETHI, TaK KaK KoMeTa, Booblile roBop4,
JOBOJIbHO GBICTPO MepeMellaeTcs OTHOCHTENbHO 3Be3l, KO-
TOpble OCTaBAT TOTJAA HAa CHHUMKe MaJleHbKHe YepTOYKH —
CBOH CJlefIbl.

Ecmn nBuXeHUe KOMeTbl He CJHIIKOM OBbICTpO, H Balll
anmapat HMeeT JOCTaTOYHYI0 cBeTocuay (He MeHee !/p),
yTo6Bl He OBLIO HYXZAbl (QortorpadupoBaTb HeCKOJIbKO
MHHYT, Bbl CMOXeTe C TaKUM XKe yCNexoM THIpOBaTb MO
3Be3/laM, €CJH 3TO ynoOHee.

Takue ¢otorpadun mnokasbiBalOT XBOCT KOMeTbl Topas-
Io Gosee NJHHHBIM, YeM BHIHO HeBOODYXKEHHLIM TIJ1a30M.

B o6wmem, npu noMoiiH oObLIYHBIX MaJleHbKHX anmapa-
TOB, MOHTHPOBAHHbIX Ha 3KBaTOPHAJIbHON yCTaHOBKE, MOX-
HO BBIMOJIHUTb MOYTH BCce HAaOJIOfEHHA, AOCTyNHbIe cle-
IIMaJIbHBIM MHCTPYMEHTaM C KOPOTKHM (OKYCHBIM paccros-
HHeM, HO, KOHEeYHO, C NMPOMOPLHOHAJbHO yMeHbIIeHHOA 3¢-
tdekTHBHOCTBIO. MOXHO crnipaBuTbes Takxke ¢ § 13 (ra. III)
u § 18 (ra. IV) ana Gonee peTanbHOrO yka3aHHsi Ha 06b-
eKThl ¢oTorpadupoBaHus ¥ Ha HeOOXOAUMLIE IIPH 3TOM
peOCTOPOKHOCTH.



YACTb BTOPAM

ACTPO®OTOIrPAPHSA IPH [1OMOLIH
CHELHAJIbHBIX AITITAPATOB

Kak Mbl BHIENH, HHTepeCHble pe3yabTaThl MOryT GbITb
No1y4eHbl NoCpeACTBOM oGbluHOro ¢ortorpaduyeckoro ammna-
para,

OnHako ropasfgo 6oJee IIHPOKOe MoJe BO3MOXKHOCTEH
OTKpbiBaeTcss o6sanatenio GoJjee MOLHOTO HHCTPYMEHTa,
CnelHalbHO NpeAHa3HAUEHHOrO /ISl HCIIONb30BAHHUSA B acTPO-
doTorpaduu-u cneynanbHO NPHCNOCOOJEHHOTO A/ ompeje-
JIEHHOTO Ha3HayeHHs. MBI mokaxeM, 4TO NOCTpOHKa TaKHX
HHCTPYMEHTOB MOXKeT OBITb OCyLIeCTBJeHa C HeGOMblLIHMH
3aTpaTaMH, H HaJeeMCs,, UTO NepBble yclleXH, MOJy4YeHHHIE
¢ OOBIYHBIMH amnapaTamy, BO3GYAMJIH Y YHTaTelsl KenaHHe
o63aBecTHCh CcHeLHAJbHBIMH, GoJiee MOUIHBIMH ammnapa-
TaMH. :

B 3aBHCHMOCTH OT HaMeueHHOro HCIO0Jb30BaHHsA Hal0
cleslaTb KaMepy OJHOrO M3 TpeX CJAeNyIOLUIHX THIOB:

1. Koporkogokycroie xamepsbt ¢ GOJbIIMM TOJNEM 3pe-
Hus (dokycHoe paccrosinde ot 10 g0 20 cm) xapaxrepH-
3YIOTCS B OCHOBHOM Goabluo#l cBeTocHsoit (0T !/y ;o 'fs) u
npeqHa3HaueHbl AJs ¢oTorpagupoBaHHs B OYEHb MEJKOM
MacuiTabe NPOTSAXKEHHBIX HCTOYHHKOB MaJsoOH SPKOCTH: 30-
AHaKaabHOro cera, Mieuynoro IlyTH, moAsipHBIX CHSIHME H
1. 0. (ra. III).

2. KamepoL cpedneeo ¢gpokycnoeo paccrosnus (ot 20 no
100 cu n GoJsee) c ymMepeHHBIM TI0JleM, WJIH MaJleHbKHE
actporpadbn, XapaKkTepHdyeMble YMepeHHOH CBETOCH-
ao#i (ot /3 mo !/0) ¥ c NOBOJMBHO GOMBIIHM CBOGOIHEIM
OoTBepcTHeM, MpefHa3HaueHHble AAf ¢QortorpadHpoBaHus B
6osee KpymHOM Macmrabe 3Be3J, KOMET M TyMaHHOCTel
(ra. IV).

3. Haunnogorycuoie Kamepor (HoKycHOe paccTOsiHHE OT
100 mo 200 cx u Goablue) ¢ MaAbiM NoJeM, HAH @oToepa-
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guueckui pechpaxrop, XapaKkTepH3yeMbiii Masoi cBeTocHI0R
(1/1s—'/), mpenHa3sHaueHHHe M (OTOrpadHPOBaHHS B
KpynHoM MacuitaGe Cousuua, JIyub H naaner (ra. V).
Hakonen, aast Jio6uTesnss C ONBITOM MBl YNOMsiHEM 06
hcnoab3oBaHuu ¢ororpaduyeckux pediekropos (ra. VI).

FTABA I
KOPOTKO®OKYCHbBIE KAMEPbI

11. Koporkogorycnoie 06vexTusbL
(dokycroe paccroanue or 10 do 20 cm)

Korma OCHOBHHIM JOCTOHHCTBOM OGBEKTHBA sBASeTCH
€ro OrpoMHasi CBeTOCHJ/a, MPHXOAHTCHA  AOBOJbCTBOBATHCSA
yMepeHHbIM (OKycHbIM paccTtosiiveM. CyllecTBYIOT 00beK-
THBbl, JOCTHTAIOLIHE CBETOCHJIB ! maxe mna ¢OKyCHBIX
paccrosiuuit nopsigka 10 cu. OaHako HX PeAKOCTb H BBICO-
Kasi lleHa [pensTCTByeT WX MNpuHMeHeHHI0. Kpome Toro,
KHHOOOBEKTHBH !/; U !/i5 HMEIOT CJHIIKOM KOPOTKHe ¢o-
KYCHble PacCCTOSIHHS.

TlosTomy, uToGbl NOMYUUTb NoJe3Hble HOKYCHble paecros-
Hust ot 10 1o 20 cm, NpaKTHYECKH MPHXOAHUTCS AOBOJbCTBO-
BaTbCsl peLIeHHSIMH MeHee COBeplIEHHBIMH, HO 3aTo GoJee
JoctynHbiMu. C 3TOH TOYKH 3PEHHS YKe NMPOCTOi KOHIeHCOp
Balllero YBeJMYHTeJsl MNpeAcTaBiseT cob6ofi NpHeMJeMbil
«00beKTUB». Yalle Bcero OH COCTOMT M3 [ABYX [MJIOCKO-BBI-
NyKJAbIX JHH3 B 00luell onpaBe ¢ NJIOCKUMH NOBEPXHOCTAMH,
obpaleHHbIMH Hapyxy. PaccTosiHne Mexny JHH3aMd — MO-
panka !/3 poKycHOro pacCTOSIHHSI CHCTEMBI. .

Takasi cucrema o6peMeHeHa BCAKOro poia abeppayusmu
Ha ocu (abGeppauusiMH XpoMaTHyeckKoii M cdepHueckoit) H
BHe ocH (KOMa, aCTHMrMaTH3M, KPHBH3HA [OJSi, JHCTOPCHA).

OnHako eciu He BbIGHPATb KOHAEHCOP CJHIUKOM 60b-
IIMM ¥ APUMEHSATb €r0 TOJbKO K Pa3MbiTHIM 00beKTaM, npo-
TAXKEeHHbIM, H 0e3 TOHKOH CTPYKTYpbl, OH Bce e MOXeT
ObiTb nosieseH. [asi onpeneseHHOCTH CKaxeM, YTO XOPOIIO
He npeBbllaTbh AuameTpa 85 mm (yBeauuutesab aisi 6X6)
st dokycHoro paccrosiuusi okono 100 mm (1/19). Kon-
JeHCOp HECKOJIbKO GOMbluHiA, ¢ (OKYCHBIM PACCTOSHHEM OT
15 no 20 cm, nayume 3ammadparmMupoBatb g0 75 -HIH
100 mm (1/5).
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12. Monrax kamepo

Kamepa, A/ KOTOpO# NpefHa3HaueH STOT CJYy4aHWHbIH
06beKTHB, MOXeT OHITb KaMepo#l ¢ Mexom, y KOTOPOH H3-
MEHHJIH MepelHIo [OOCKY TaK, 4Ttobbl OHa MOrJja HMeTb
HyXHoe oTBepcTHe (pHC. 12,a). OQHaKO HCTHHHBIA MacTep
Ha BCe PYKH He 3aflyMaeTcs NMOCTPOHTb GoJjiee MOAXOASILYIO,
KECTKYIO KaMepy, CHa6XKeHHYI0 NpHCNoco6aeHneM AJsi BO3-
MOXHOCTH (OKyCHpOBaTh Ha GeCKOHEYHOCTb H BCTaBJATb
OGbIUHEIE KacceThl AN MJAACTHHOK 4,5X6 uau 6,5X9 cm
(puc. 12, 6).

DA T

- =\
SRS |

a)

Puc. 12. MonTtaxk KOHAEHCOpa Ha KOPOTKO(QOKYCHOH kaMepe:
a) 1 —Tpu BHMHTA, 2 — MeTaanuyeckas Auadparma, 3 — koH1eHcop; O) I —na3 u3
¢anepn AAf KacceTH, 2 — CTeHKa Kamephl, 3= KOHIEHCOD, CKOJAb3fAUMA B TpyOke

A GOKYCHPOBKH, 4 — CTOMNOD.

OrdokycupoBaTb Kamepy Hajfo npo6amMu no 3Be3nam,
KaK yxKe ONHCHIBAJOCh B § 2, HO BBHAY CHIBHOH cdepuue-
ckoil abeppalii Takoro 0O'beKTHBA OHA HE MOXKeT GbITh CO-
BepiuenHo#. Jlyuire BHIGpPaTh MAOCKOCTb (DOKYCHPOBKH, CO-
OTBETCTBYIOILYI0O (OKYCY LEHTPaJbHBIX JYydel; NpH 3TOM
HATHO abeppalliH KpaeBbIX Jyuell OueHb BEJHKO, HO He
ovyeHb ApKo. Tak MOXKHO MoJayyutb GoJjee xopoiune u3obpa-
JKeHHs C1abbiX 3Be3HbIX 06 BHEKTOB.

Has 85-mm KoHaeHcopa GHOKYCHPOBKY Hafo chejaTh Mno-
cle MNpeJABapHTeAbHOrO AHa(pparMHpPOBAaHUS MPHUMEPHO [0
30 MM TIpH TIOMOLIM KPHIWIKH H3 yepHoW Gymaru, momeniae-
MOH Nepea HapyKHOH NOBEPXHOCTbIO.
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Uro Kacaercs MITaTHBA KaMephbl, TO UM MOXKET ObIThb HJH
npocras MJAaHIIETKa Ha a3UMYTaJbHOK TOJACTaBKe, CHaG-
K€HHad npocTediueii BUSHPHOH TPyOKOH, Kak NOKa3aHO Ha

Puc. 13. Tlpocras MOHTHPOBKAa KOPOTKO(OKYCHOH

KaMepel  Aas  ¢ororpaHpoBaHHS 301MaKAAbHOTO

CBeTa Ha a3HMYTaJbHOM MLITaTHBE C TUAUPYIOWEH
TpyGoit 6€3 ONTHKH.

puc. 13, wiau MaJseHbKasi 3KBaTOpHa/lbHasi YCTaHOBKA. CO-
OTBeTCTBYlOILAas ykKazanusam § 7 u 17.

13. llpumenenue KopoTKOPOKYCHbIX Kamep

Kak Mbl yxe Bupenu, B CHIy OTPOMHOCTH CBOHX abep-
pauuii KOHJEeHCOpbl MO3BOJSIT (ororpadupoBaTh JHIIb
OueHb NMPOTSKEHHble 0OBbEeKTH, OueHb Caabble H JIHIIEHHbIE
TOHKOH CTPYKTYpBI, JMJISI KOTOPHIX OYeHb OoJbllas CcBe-
TocHsMa O0O0beKTHBA NpeicTaB/sier Hanbogbllee ero Jo-
CTOHHCTBO.

C 3Tol TOYKH 3pEHHS] OYeHb HHTEpecHble pe3yJbTaThl
MOXKHO NOJYyuyuTh, (poTorpadupys oO6beKTHl Takue, Kak 30-
JAuakaJbHbiil cBet, Maeunnit [lyTh, cBeueHHe HOuHOro Heba,

3* 35



a mpu caydyae W NOJAsSPHBIE CHSHHA W Haxe GoJbliHe KOoMe-
THI, NOSABJfIOIKECS B CyMepKH. K 3ToMy MOXHO 106aBHTh
3eMHOe GortorpadupoBaHue npH cBeTe JIyHbl U fa)ke B 00J-
HOIl TeMHOTe NPH OCBELIeHHH HOYHBIM HeGOM H, HaKOHel,
¢otorpadupoBanue cBeTAUIMXCA HOYHBIX o6GsakoB. Bce stu

Puc. 14. 3oauakanbHbli cBer u cossesaue Bausuenos. Porto-

rpagus mepen pacceeroM 29 asrycra 1936 r. koportkodo-

KycHOH kaMepo# ¢ KoHaeHcopoM (cM. puc. 13). Bhimepxka
10 munyr.

NONMBITKH HMEIOT CMbICJ JHIIb BJaJ¥ OT PacCesiHHOrO CBeTa
ropojfia ¥ HyXJalOTCs B HCKJIOUHTEJNbHO sicHOM Hebe.

a) Poroepaguposanue norspuslx cusnui u 300uaKasb-
HOo20 cgeTa. KOHIEHCOPE! MOTYT UMeTh HlealbHOe MoJe Nnpu-
MeHeHusl JJs dororpadupoBaHus MOJSPHLIX CHSHHA H 30-
AHaKaJpHOrO cBera. KX npuMeHsIOT Ipu MOJHOM OTBep-
CTHH B KOMOHHALMH C CaMOH YYBCTBHTEJbHOH MaHXpOMaTH-
YeCKOH 3MyJbCHel, MO3BOJIAIOLIE I[0JyYaTh I[IpeKpacHble
H300paKeHUsl NpPH BBIIEPXKKAX BCEr0 JIHIIb B HECKOJAbKO
MHHYT (puc. 14). dra GbicTpOoTa 0OCOGEHHO LEHHA B Cayyae
NOJISIPHBIX JiyueH, GOPMBI KOTOPBIX 4aCTO MEHSIIOTCSI OYEHb
6BICTpO.

B cayuae 3o0auakasbHOrO CBeTa XOPOWIO THAMPOBATH B
TeueHHe 3KCIO3HIMM N0 3Be3/aM, TaK KaK Mbl HMeeM AeJio
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C BHE3eMHBIM OGDBEKTOM, MepeMellaloWMMC BMecTe C He-
GecHot coepoii. Ho 310 HeoOsi3aTesbHO, eCllH BbiAepxKKa
oueHb KOPOTKa, H MOHTHPOBKA, KaK Ha pHuc. 13, uacro 6y-
JeT JOCTaTOYHOH.

HanomHuM, yTO B HALIMX WIHPOTAaXx caMmoe GJaronpusr-
HOe BpeMs AJs HaGJIIOJeHHs] 30AMaKaJbHOIO CBeTa — 3TO
¢eBpanb M Mapr (mocle cyMepek), CeHT6pb— OKTAGPb
(mepen paccseroMm).

KpoMe TOro, sIpKOCTb 30[HAKaJbHOrO CBeTa GbiBaeT
60/bllIe BCErO 32 IOA HJH ABa Nepel, MHHHMYMOM COJIHeY-
HOH aKTHBHOCTH.

6) Poroepaguposanue Maeunoeo MMyru. Maeunsniit [TyTsp
NpeACTaB/IfgeT TaKXKe OUYeHb HHTepecHbii 00bekT A1 ¢oTo-
rpa¢HpoBaHUs NMPOCTHIM KOHIeHcOpoM. B sToM cayuae mo-
JIe3HO HEMHOro 3ajguadparMHpoBaTh ero, Hanpumep, 10 '/z
uWan Jaxe A0 /5, ¥ ¢ororpadHpoBaTh HECKOJbKO HOJbile
(okoso 30 MHHYT), uTOGbBl HECKOJbKO CKOMIEHCHPOBaTh
abGeppallil H MOJYYHTb GoJlee yeTKHe H300paXKeHHs 3Be3[.
Ocrarounble abeppaluu, elle CyllecTBeHHble, NPOU3BOAAT
C/IUSIHHE COCeHHX 3Be3IHbIX H300pakeHuA. OHH Haxe Ayu-
/IIe BbISIBAT 3Be3JHble TPYNNHPOBKH H CKOMJeEHHs, 06pasylio-
e rajiakTHyeckue obsaaka (cM. ¢poto IV Ha Bkaefike).

MOHTHpYS COOTBETCTBYIOLIHM 06pa3oM OAMH 3a APYIHM
O/IMHAKOBO YyBeJIHYEHHble CHHMKH C HEeraTHBOB, MOJIyYeHHBIX
NOC/Ie/I0BATEIbHO B OIMHAKOBBIX YCJOBHHX, MOXHO COCTa-
BUTb ¢ororpaduueckyio Kapry Maeuynoro Ilyrn. OHa oueHb
XOpOIIO MOKaXKeT MOC/eJ0BaTebHOCTb 3Be3IHbIX 06J1aKOB
Hamefi [anakTuku W mnpeacTaBHT GoJiblIHE BO3MOXHOCTH
INs PH3HBEIX HCCNAeOBAaHHA W HMHTepPeCHHIX COMNOCTaBJIEHHMH.

TJIIABA IV
KAMEPbI CPEJHEro <¢®OKYCHOI'O PACCTOSIHHSA

14. O6sexTusel cpednezo POKYCHO20 PACCTOAHUS
(or 20 0o 100 cm)

Ha sror pa3 nam nonamobsarca 3Be3aHble H306paxKeHHs
HaWayvllero kauecrsa. B ¢oromarasuHax H B KOMHCCHOH-
HBIX MarasvHax npojgaeTcsi MHOTO OGBEKTHBOB, CKOHCTPYH-
POBAHHHIX Ul paGoT npodeccHOHaNOB. ITH 06 BEKTHBL BBH-
Ay HX 3HAYHTEJbHBIX pa3MepoB MOTYT HMeTb HHTepecHble
aCTPOHOMHYECKHe NPHMEHEeHHS.
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He nHajgo 3a6niBaTh, 4TO HHKaKas KOMOGHHALHS ONTHKH
He TI03BOJIsIeT MOJHOCTbIO H OJHOBpEMEHHO YCTPAaHHTb BcCe
abeppauuu. OcTraHoBUMCA HA THNAaX OOBEKTHBOB, HaHGoJsee
NOAXOAALIMX JJs paccMatpuBaeMblx pabor. «DBoabiune
‘oJ1s1», CBOOOXHBIE OT HCKaXXeHUH, B acrpodororpaduu pex-
Ko pocruraior 30°. Ina storo TpeGyeTcs OuYeHb Xopollee
HcnpabieHne chepuueckoil abeppauut Ha ocH. CyuiecTBYIOT
HEKOTOpble KOMOHHAIMH, CHelHaJibHO PacCYHUTAHHBIE B CO-
‘OTBETCTBUH C 3THUMH TpeGoBanusMu (Acrpo-Teccap, o6bek-
TuB Pocca), HO OHH, K COXaJieHHIO, CIHIIKOM pedkH... [le-
pefiieM Mo3TOMY K THnaM 6oJiee pacnpoCTpaHeHHHIM 4 ©o-
jlee TOCTYIHBIM.

IIpexcHue 06beKTHBBI B ONpaBaxX, MOKPHITHIX JKETHIM Ja-
'KOM,; HHOTJIa DOCTHraioT 6OJbIIHX Pa3MepoB, H HMH OTHIO/b
‘He eJefiyet npeHeOperaTb, XOTA OHH He HCIIpaBJieHbl 32 BHe-
bCeBble abeppaliiM TaK, KaK HCIpPaBJeHbl COBPeMeHHnle CH-
creMbl, OlHaKO KayecTBO HMX BHINIOJIHEHHS MO3BOJISET HHOTA
HOJIy4aThb BOCXUTHTEJIbHbIe H306paxkeHus Ha OCH. « PeKTuian-
Heapbl» pabOTaiOT NPH CBETOCHJIAX OOBIYHO HeGOJbIIHX, NO-
‘panka !/y. «IleruBaju», 4acTo Ha3biBaeMble MOPTPETHLIMH
‘06'bEKTHBAMH, HMEIOT CBETOCH/Y, OOBIYHO 3aK/IIOUEHHYIO Me-
®Kay Yes u /5. UcnipaBnenue chepuueckoit abeppaiui y HUX
'MO¥eT ObiThb HJEaNbHBIM Ha OCH, HO 3aMeTHas# KPHBH3HA
-n6as Nno3BOJIAET MX HCHNOJB30BaThb B aCTPOHOMHU NHIb
masi dopMara mJiacTHHOK, YKa3aHHOTrO B NPHBOAHMON 31eCh
TabuaHle.

OTBepcTHe Pokycroe dopuar, MokpuBaemoe none
paccTosiaue (C.x) K
RIOAMB »u H CBeTocHaa 7 rpanycs
2 50 20 (*/4) 41,6 4040 1212
30(e) | 6/5X9 50%50 1010
3 76 | 30(1,5) | 61/,%9 505¢50 1010
4 102 30 (!/3) 8/5<9 4040 88
, 50 (!/s) 9%(12 70%70 88
5 127 50 (t/5) 9%12 6565 72X/
70 (/s 5) 9x12 80%<80 | 61/,61/,
6 153 50 (1/3,3) 9IX12 6060 ™7
70 (/4.5) 912 7070 66
100 (1/6,5) 9X12 90<90 5X5




O61beKkTHBb, Ha3biBaeMble <«aHacTHrMaTaMu» *), UMeloT
oyeHb pasHble popMbl. Mcnonb3yioTes npexHHe CHCTEMBbl M3
CKJIeeHHbIX CHMMeTPHYHBIX MeHHCKOB («[1nanap», «[Iporap»,
«Jlarop», ...), HO HX He cJaelyeT CNeUHaJbHO PashICKHBATh,
rak Kak B HHX YacTO KOPPEKIHf Ha OCH WJH CBETOCHJA
npUHeCeHBl B KepTBY O6OJBIIOMY [M0JIO, YTO Hac ceHuac
0cOoGEHHO He HHTepecyer.

Hau6osiee pacnpocTpaHeHHble aHACTHIMAThl POUCXOIAT
Bce or Tpumjera Ta#aopa (puc. 15). Mix cBeTocHabI Jerko

Y/, v Teccap Pydons@a
Tounnem 13ungpa ﬂbzdmuwema

A

Puc. 15. Paspesnt ¢otorpaduyeckux 06bEKTHBOB.

JOCTHraioT !/35, HO 415 acTpOHOMHuecKko# ¢ororpaduu Haxo
npeanoyectb OOBEKTHBH C MeHblleH CBETOCHJIOH, paBHOH
XOTsl Obl ![gs. Jlyuminii wcnpaB/ieHHbI BapHaHT, HCNOJb3Ye-
MBI [0 cBeTOCHJbl !/,5, 3TO «Teccap» Pymonbdpa u Bau-
aepcae6a, H3roTOBJAsSIEMBIAl NOJ Pa3HLIMH HA3BAHHUSIMH 60.1b+
INIHHCTBOM KOHCTPYKTODOB **).

HecmoTpst Ha cBoe Ha3BaHHe, «aHACTHUIMAaThl» He JAaiOT
COBEPLIEHHOIO0 CTHTMAaTHYeCKOro («TOYeyHOro») H3oOpaxKe-
HHSl HAa OCH M BHe OCH B OZHOH H TOH Xe MI0CKOCTH., OHM
yaule BCero yCTPamBalOTCH Tak, YTOGbl NaBaTh MOYTH OXM-
HaKOBO «IJIOXHe» H300paXkeHHs] KaK Ha OCH, TAK U Ha Kpalo
nojsi. DTH HENOCTATKH, MaJjio CYILECTBEHHHE AMAA CaAMBIX
MeJIKHX OOBEKTHBOB, CTAHOBATCH OuYeHb CYILECTBEHHLIMH
AJIS aHacTHrMaroB OOJbIINX pa3MepoB.

Bosbmne npexHue TpumieTsl ¢ (QOKYCHBIM paccrosi-
auem 1,2 u, npeanasHayeHHble [ aBHALMH, PeKO HMeIOT

*) OO6bekTHBE, nalOlHe H300pa)eHHe C HAMMEHBIUWMH HCKaxXe-
HHSIMH. .
**) MoxHO pekOMeHaOBaTh BhimyckaeMble B CCCP o6bekTHBb «IOmu-
Tep» u «[ennoc» co ceerocunamu 10 !/i5 U C POKYCHHIMH PacCTOAHHAMH
10 135 MM, a TakxKe MeHee cerocHibHble «Taup-3» (g5 300 mm) u
«MTO-500» (!/s, 500 #xm) u «MTO-1000» (!/}0, 1000 mm). (I1pum. nepes.)
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HUnnycrap-50¥

KayecTBO ROCTAaTOYHO XOpolee, YTOGH ONpaBAaTh HX OueHb
noporofi MoHtax. «Teccapbi» ¢ (OKYCHBIM pacCTOSIHHEM
50 cm u cBeTOoCHNOR 'fg3 UK ![56 yKe YACTO rogsTcs s
Hcnonb3oBaHus. [lo HallemMy MHEHHIO, ONTHMYM AOCTHraeT-
cs ana o6bekTHBoB THna «Teccap» (unn «Huapycrap-51»)
¢ GOKyCHHM paccTosiHHeM 210 mu H cBeTOCHNON /45, npen-
Ha3HayeHHbIX AJs kamep ¢opmara 13X 18 cM, xoToprie ads
acTpoHOMHuecKoH ¢otorpaduu cjefyeT HCNONB30BATH C MJIa-
cruHkaMu ¢opmara 9X 12 cu.

MoXHO MOJYYHTb TaKXe XOPOLIHE pe3yJbTaTh CO CTa-
pHIMH aBHAUHOHHBIMH OGBEKTHBaMH, HanpHmep, «A3po3k-
tap» Konaka ¢ QokycHbiM paccrosinHeM 178 mm u cBeto-
cuaon /o5

15. Boibop obwvexrusa

OcrarouHbie nedexTn OO0BHEKTHBOB OJHOTO M TOro Ke
THNA Pa3/HYaloTCH CHABHO y Pa3HBIX KOHCTPYKTOPOB H 1axe
OT 06beKTHBAa K OGBHEKTHBY OHON M TOM e cepuH. PasyM-
HO HCC/elOBaTb MX NpPEeNBAPHTEJbHO HAa CTHIMATH3M, XOTs
6bl Ha OCH, pexje yeM MpHoGpeTaTbh. ITO BO3MOXKHO, AaKe
B MarasuHe, €CJH HCNOJb30BaTb pelieTKy POHKH.

Meron BHeOKaJbHON pelieTKH, NpeasoxenHbii Dyko H
NpHMeHeHHbIH no3gHee POHKH, COCTOMT B TOM, uYTO BO3Jie
KBa3HTOYEYHOr0 H306parKeHHs CBeTSILerocsi HCTOUHHKA, Jd:
BaeMoro oGbeKTHBOM, nomeutaercst rpy6as peinerka, MMelo-
wast, Hanpumep, ot 3 10 5 yepToueK Ha MHAAHMeTp. Uep-
TOYKH MOJKHb ObITb Henpo3pauHbl W HX IIHPHHA JAOJDKHA
pPaBHATbCA NpPO3pauyHbIM NPOMEXYTKaM MeXAy HuMH. Ta-
Kyl0 pelleTKy JIerKO H3roTOBHTb, ¢oTtorpadupys B yMeHb-
weHHOM MaciutaGe (!/0) Ha KOHTPACTHbIX PenpOAYKIHOH-
HEIX WM JMano3WTHBHBIX NJACTHHKAaX PHCYHOK, CHeJlaH-
Hblit Tywbl0. Ha kBaapate co cropoHoit 10 cx 4epTaT JHHHH
LIIMPUHOA | MM C TIPOMEXYTKaMH B | mMm.

HcTouHuk cBera noJKeH ObITh HOCTaTOYHO SAPKHM M Ma-
nenbkuM. HacrosbHo# Jamnbl, 3aKpbITOH KapTOHOM, B KO-
TOPOM ClielaHO OTBepCTHe [HameTpoM 1—2 mm, Ha pac-
CTOSIHHH 5—6 M yxKe JOCTAaTOYHO AJi NpPOBepKH 0ODbeKTHBA
¢ ¢okycHbiM paccrosinneM 210 mm. B kpafinem cayuae, nep-
JKa OOBEKTHB H pellleTKy B pyKax, MOXHO CAeJaThb OMbIT
cjefylomuM obpa3oMm.

IMepememas rosoBy, HaXomAT Takoe MOJOXKeHHe rJa3a,
NpH KOTOPOM HCTOYHHK CBeTa BHAEH KakK sipKas 3Be3ja. 3a-
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TeM NMOMeLaloT OGbeKTHB MeXJy I/1a30M H HCTOUHHKOM Ha
TaKOM pacCTOSIHHH, YTO MOXHO, MOJb3ysicb ero aHadpar-
MO#, BHJETb €ro MNOJHOCTbIO OCBEILEeHHbIM (H300parkeHHe
MCTOYHHKa B 3TOM cJyyae of6pa3yeTcss Ha 3pauke IJa3a).
Ec/in mOMeCTUTb Telepb pelieTKy MeX1y OGBbeKTHBOM H TJa-
30M, OueHb GJIH3KO K MOC/eJHeMy, KaK NOKa3aHo Ha pHuc. 16,

Cpepuvecnan abeppayus wa ocy
4 e d L]

Puc. 16, Uccaenosanue 06beKTHBA METOXOM BHE(OKANbHON peImETKH:

1—rna3, 2—d¢okyc, 3—peuierka, 5 wTPHX0B Ha 1 MM; 4 — 06beKTHB, 5§ —OTBEpPCTHE

IHAMETPOM 2 MM, 6—JaMna C HHTbIO HAK3NHBAHHA; @) NOQAOCH PACNOJOKEHH QUYeHb

TeCHO: - CeTKa CJHLIKOM JRaneko or ¢okyca, 0) npaBHAbHOE pPacCTOiHHe, 8) abeppauus

nepencnpasieHa, 2) HEAOHCHpaBAeHa, O) 30HHHA 3¢dexT, e) npocras anusa, PaccToms
HHe ! 10/xHQ OMTbL He MeHee 5 M Aas f =210 mm.

TO CTaHYT BH/JHB TeHeBbie [MOJOCH, COOTBETCTBYIOIHE
ITpHXaM, 6oslee WM MeHee 4yacThble, B 3aBHCHMOCTH OT pac-
CTOSIHHSI PelleTKH OT H300paXKeHHs.

Ecau 06beKTHB BMOJHE CTHrMaTHYeH, 3TH MOJOCH Mpsi-
Mbie. OnbiT GyJeT 4yBCTBHTe/bHee, ec/iM BHIOpaTh NOJIOXKe-
HHe pelleTKH TaK, YToGbl BHIETb Mepel OOBLEKTHBOM. YETHIpE
WIH natb nojnoc (puc. 16,a m 6). Ecan cymecrByer ocra-
ToyHasi cpepuueckas abeppalusi, MOAOCH HCKPHBJIEHBI B Ha-
NpaBJ/ieHUsIX NPOTHBONOJ/IOKHBIX B 3aBUCHMOCTH OT TOrO, MO-
MellleHa JIH pelieTka MeXAy oObeKTHBOM H H300paKeHHEM
(BHYTpH}OKaNBbHO) HAH MeXAy H300pa)kKeHHeM H TJ430M
(sa¢okanbHo). IlepBoe pacmoJioXenHe NpennoyTHTeNbHEE,
TaK KaK OHO NO03BOJIsleT CHJbHee NMPHOMHKATh I1a3 K H30-
OpaKeHHIO H, CJef0BaTe/bHO, NOJYUHTb O6osiee [LIHPOKHE
nyyku cBeta. [Ipy BHYTpH(OKaANLHOM MONOKEHHH pelleTKH
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6oukooGpa3Hasi KpuBM3Ha (puc. 16,8) o3nauaer nepeuc-
npasjeHue cdepuueckol abeppalHH, TOrKa Kak Heodouc-
npasasenue (puc. 16,2) maer mosocH, H3OTHYTHE K IEHTPY.
Boo6ue rosopsi, 06beKTHBE PaCCYHTHIBAIOT TaK, yTO6BI NPH-
BECTH K COBNaJeHHI0 (GOKyChl LEHTPaJbHBIX H KpaeBbiX Jy-
yefi mpH moJHOM orBepcTHH. CJleJ0BaTe/bHO, HEHTpaJbHas
06J1acTb HeJJOMCNIPaBJIeHa, a KpaeBasi NepeHcHpaBJieHa, jJa-
Basd BOJIHOOOpa3Hble mnojiochl (puc. 16,0). CreneHs norpeiu-
HOCTH MOXeT OBIThb OLEHeHa CpaBHEHHEM KDHBH3HHI T0JIOC
C pacCTosiHM€M MexAay HuUMH. Il npHMeHeHHH, onucbiBac-
MBIX 3]leCb, H NpH pellleTKe C YepPTOYKaMH, Pa3jesleHHbIMH
npomexxyTkaMu B 0,2 MM, MOXHO CYMTaThb TEPNIHMOH KpH-
BH3HY, paBHYyI0 He Gosiee yeM 0,1—0,2 oT npoMeXyTKoB Me-
XAy TONOCaMH, YTO COOTBETCTBYeT NPOAOJbHOH abeppauuu
MakcuMyM B 20—40 mukpoH B ¢okyce. Ecin xpomaruye-
cKasi KOppeKLHs HeCOBepLIeHHa, TO MOJIOCKH OKpAalleHH.
OOGbluHbIi GOJIBIIOA aHACTUrMaT HOPMAaJIbHO NOKa3biBaeT
Kpaciyid nojocky. Ecav MB MMeeM #esio ¢ anoxpoMarom
MpH cBeTOCUJIE ![io, TO OH HO/KEH MOKa3biBaTh NpsiMbie Ge-
Jble U uyepHble mosockKu. Eciu koHcraTHpyeTcs npeBparie-
HHe CBeT/bIX 4YacTed B (OpPMEHHBIA CHEKTp, MOKa3biBalo-
I(HA LBeTa KpacCHbIH, 3ejeHbli W rojy6oii, TO XpOMaTH3M
MCIPaBJeH HEN0CTaTOYHO.
TO HCNLHITaHHe MeTOAOM POHKH OueHb yHOGHO TaKxe
0151 oGHapyXKeHHAl XOZa Jydedl B He3HaKOMOH KOMOHHAUHMH
JIHH3 HJH UCNOJb3yeMOH B HeOObIUHBIX YCJOBHSAX.
Puc. 16, e nokasniBaeT ofHy H3 6osee CNOXKHBIX ¢Hryp,
KOTOPYIO MOXXHO HaG6JI0faTb, HCMBLITHIBAf MPOCTYIO JIHH3Y.

16. MonTtax Kamepol

Kamepnl cpenHero ¢oOKYyCHOro pacCTOSIHHSI, NpeJHa3Ha-
yeHHble 151 actpodororpaduu, Tpe6yoT LA HOKYCHPOBKH
Ha 6eCKOHEeUHOCTb NMepeMelleHHs ¢ MaJiol aMnauTyxoH. 3a-
TO OHH JOJIXKHBI ObITh KpaHe XeCTKHMH H HeaedopMHpye-
MbIMH. Jlydile X H3rOTOBHTb chenHajbHO. PaHepa M TOHKHe
IJIaHKH TO3BOJSAIOT H3rOTOBHTh JIETKYK KOHCTPYKHHIO, ObITh
MOXKeT, He POCKOILUHYIO, HO IIC KpaHHefl Mepe YAOBJETBOPH-
TeqbHylo. Ha puc. 17 nokasaHo ycrpoicTBO Takoi KaMeprl.

Ecin 06beKTHB HaxOAHWTCA B OoNpaBe C Hape3KoH, ee Mo-
JKHO MCHOJb30BaTh A/ (OKYCHPOBKH, eC/H IpelyCcMOTpeTh
6OKOBOH CTONOPHBIH BHHT, NO3BOJSIONINA 3aKpenHTh 0GBbEK-
THB B HalileHHOM mnoJioxeHHH. DBosee xopoluee peluenwue,
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Jonyckaioliee, KpoMe TOro, perylupoBKYy MNepneHaHKyasp-
HOCTH IJIaCTHHKH K ONTHYecKoH ocu (cM. § 3), cocTomr B
MOHTHPOBKe KaCCeTHOH MOCKHM NpPH MOMOILH TpeX NpPOROJb-
HBIX BHHTOB. 3aTBOP MOXeT GBITb OYeHb NPOCTHIM, KakK

-
-~

/

Y
kY
I}

A% A, )

Puc. 17. Koncrpykuua kaMepnt cpensero ¢GokycHoro pac-
CTOAAHHA:

1 —ynpaBieHHe 3aTBOPOM OT OKyaAdpa runa, 2—kaccera 9 X 12,

3—cCTeHKka Kameph (NOCKAa TOMIHHOA 5 M), 4— 3aXA0NbBAIOWIHIACA 38~

TBOp, 5 — 06'BEKTHB C HApPe3KOW MAH MPOCTOi, § — AyGoBast ROCKA TOMIUH-

HO# 10—15 MmM,7 — cTenKa kamepHl 5 MM, 8§ — BHyTpeHHHe Ny OoBHe 6pychi.
BHyTpennHe CTeHKH kaMepH 3a4epHeHH.

fIOKa3bIBa€T PHCYHOK, HO Halo MMeTb BO3MOXHOCTb YNpaB-
JIATb UM OY€Hb OCTOPOXKHO.

DTOT THI KaMephl NPHIOfeH 41 O0GbeKTHBOB, HMEIOIHX
¢dokycHoe paccrosHue 10 | # u maxe Gosbie, Uré craBuT
npejies1 NPHMEHEHHIO TAKHX HHCTPYMEHTOB — 3TO TPYAHOCTH
THAHPOBAHHSI U CONUAHOCTb, TpebyeMasi OT 5KBaTOPHaJbHOH
YCTaHOBKH.

17. ¥Ycranoska na sKkseatopuase
U nepemeujerue ez2o

Kamepy ¢ GoJsbilinM ToseM 3peHHst M (POKyCHbIM pac-
crosinneM 21 cM, a TakXe TeJeCKON-THA MOXKHO YCTaHOBHTh
Ha MaJieHbKOH 3KBaTOpPHAJbHOH yCTaHOBKe, CAeJaHHOH B
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OCHOBHOM M3 fiepeBa (Ha pHc. 18 H3o6paxken BapuanT TaKkoit
ycraHosku). [lepeaBuikenne MOXHO OCYLIECTBAATL PYKOH.

Dby bud

Lemane Fbuxcernus
0 vacolomy yery

Lemans meneckona-guda

<
/

Puc. 18. OcymecTBaenne ManeHbKOro GOTOrpagHueckoro sKBaTopHana.

O6uwuii 6ud: 1—Ttpyba-rug, 2~ kamepa nas obbvekTHa f==210 Mx, 3—ay6oBuf Gpyc

50 mm, 4 —TOACTAd NOCKA, 5— ypoBeHb. JBuUicerue no 4acosomy yaay: 1 — 3axuMHoA

BHHT, 2-—pyuYKkH, 3~ BHHT C Hapesko#l, ¢ — IepeBAHHHIH MOBOROK TOALIMHOA 15 M,

5~ wapHHp nepenauH, 6 —rafxa. Yacosas ocs. I —Konyc (60°), 2 — MelneHHOe ABHXe-

HHE MO CKAOHEHHIO, 3 — 32)KHMM N0 CKAOHEHHIO, ¢ — 3aXKHM, § — 1y60BHI 6pyc 50X 50 M.

Teneckon-2u0: 1~ obbektuB D=80 »M, f=450 MM, 2— KpeCT HuTeH, HATAHYTHH Ha
avadparMe HAH HAa npuaMe, 3— JAaMmouka 3,5 6.

Xopoma cucteMa ¢ nNpHMeHeHHEM pelAyuHpyiouied me-
pefaud — TakoH, yToGbl pyuyKy ympasjeHHs NPUXOAHAOCH
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floBopauuBaTh MPHMEPHO pa3 B CEKYHAY, HO HeKOTOpbie
MPeATIOYUTAIOT CKOPOCTH 3HAUUTENbHO GoJiee MeJlJieHHbie —
nopsika OAHOro o6opora 3a MuUHyTY (puc. 19).

Tpyn nabmiopatensi cunbHO oOJervyaercs, ecjqd Bpalle-
HHe 5KBaTOpHaJ/a OCYILECTBJSETCS MOTOPOM, KOTOpPHIH cHAG-
JKeH cuctemMoll 3y6ua-
ThIX KOJIEC, YMEHbILalo-
IWHX ckopoctb. Torza
€My ocTaeTcsl JHIIb KOH-
TPOJIMPOBATh JIBHXKEHHUE
MpH NOMOIUH KOPpEeKIH-
OHHBIX BHHTOB, - 6oJlee
W/l MeHee 4acTo B 3aBH-
CUMOCTH OT KauecTBa
MOHTHpPOBKH. Mbl He MoO-
JKeM BXOIUT B OecuHc-
JieHHble ~ N0ApOGHOCTH
BO3MOXKHBIX YJy4lleHHH
nocnesHeit. Orpanuyum-
csl HECKOJIbKMMH OOILH-
MH yKazaHusaMH. YHaco-
Basi OChb JOJKHA JenaTb
OlMH 060pOT 3a 3Be3f-
Hble CyTKH (23 wyaca

56 MuHYT 4 cekyHibl) U  Puc. 19. Manennkuit dotorpaduyeckuit
JOMKNa TPHBOITLC B MEFTUDLLY 1 o it ¢
ABHIKEHME  JIBUTAT@NEM  yyeyoro  paccrosHus, CHAGKEHHBIMH
paBHOMEpHOro Bpalle- o6bvektuBamu «Crtuaop» Pyccena ¢
HHSl, YTO AesaeT HeHyXK-  f =210 uu u cBetocunoit '/, s u «Tec-
i meoTopue purva. S Nokcs, . JOR0 i e
Hble CHCTEMBIH TpsMbIE (nepenensz’lsﬂ‘ﬂaﬂ 3eMHasg  NOA30pHas
BHHTHI gPH% 18). Ilps- Tpy6a). BuHT Bpamesus 4acoBoro
MOJIHHEHHbIH BHHT MO- Kpyra ymnpaBJisieTCs OT PYyKH.
JKeT mepeMeniaTh rafiky,

TSHYILYIO CTaJIbHYIO JIeH-

Ty, IpHJIETAIOILYI0 K CEKTOpY, HO /I BCeX MaJblX 3KBaTOpH-
aJioB pellleHHe NpoOGJeMbl C IpHMEHeHHeM KoJieca i KacarteJib-
HOTO K HEMY BHHTa He CJIHUIKOM 3aTpyAHHTeJabHO. BHHT Mo-
&KeT ObITb CBSI3aH MOCPEACTBOM LIapHHpa C MeXaHH3MOM Gy-
JUIbHUKA, IPYKHHY KOTOPOro Hafo 3aMeHHTb GapabaHoM,
Ha KOTOpHIA JOJI2KeH HaMaTbiBaTbcs Kabeab ¢ PYy30M, NpH-
BOASILHUM B JBHXKeHHe MeXaHM3M. ByaunbHUK naer nepeme-
[leHHe [OCPEeACTBOM MaJIeHbKHX MMIYJbCOB, AOCTAaTOYHO
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GBICTPBIX M KOPOTKHX, uTOOB M306pakeHHusi 3Be3j MoJyya-
JIHCb BIIOJIHE KPYIVIBIMH TIPH (DOKYCHOM PacCTOSIHHH, He Ipe-
BoiwatomeM 30 cm. DeKTpHYeCKHe MOTOpPHl MpPHMeEHSIOTCS

Puc. 20. Manensku#i dororpaduueckuii sxsatopuans. Hemeuxas Montu-
poBka pedpaxrtopa 108 mm. BpameHue CHHXPOHHBIM 3JEKTPHUECKUM
MOTOPOM uYepe3 PelyKTOp H3 IIECTepeHOUHOH mepenadyu 4 ABYX KoJec
C TaHreHHHAJbHBIM BHHTOM. PpPHKIMOHHAA KODpeKHHS IO YacOBOMY
ray. Tereckon-rux D = 80 wn, f = 450 wmnx (oT craporo mepuckoma).
DOKOBOM OKyJAsp €O CBeTaoi ceTkoit HuTei. [IpOTHBOMOJOMHBIA KOHEL
OCH CKJIOHEHHs HeceT SKBATOPHAJbHBIH CTOAMK M3 IIOPAMIOMHHUS TOJ-
muHol 10 mm. Ha nem ycraHosiena anraumiickas aBuanMOHHAs kamepa
(cuatas ¢ BoopyxeHus). O6beKTHB «A3p0-JKTap» CO CBETOCHIOH !/ 5,
f =178 mnm. Cronuk AOCTaTOYEH A yCTAHOBKH CNIAPEHHON KaMepsl
C IByMf TaKMMH OGbEKTHBAMH.

yamie. MoXHO B35iTb MOTOD 3J1€KTPONpPOUTPLIBaTENs C PPUK-
LHOHHBIM DEryJiITOPOM BIOJIHE JOCTAaTOYHOH TOUHOCTH H MO-
3BOJIAIOIIMM TOYHO yCTaHaBJIMBATh CKOPOCTb 6e3 Heo6Xomu-
MOCTH NPHMEHSITb CHeUHa/bHbIH peaykrop. MHorouncmen-
Hble CHHXDOHHBble MHKPOMOTOpPbl, CHaGKeHHble O60JbIINM
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pa3HooGpa3ueM peLyKTOPOB, TakKxe JalOT 3JeraHTHOoe pe-
iueHHe npobJeMbl. BO3MOXKHOCTb KOPPEKTHPOBATb JBHXKe-
HMe KBAaTOpHaJa MO KEeNaHHIO BUHTOM HCK/IOYaeT BCAKHA
co6/1a3H MeHSTb CKOPOCTb MOTOpa, Aaxe KOrAa NOC/aeRHsis
peryaupyema. HyXHo BBeCTH MeXJy BHHTOM H PelyKTOPOM
(GpPHUKLHOHHBIA AHCK, XOopowlo peryaupyembidi (puc. 20) uau

Puc. 21. Mourax xamepsl cpeiHero (OKyCHOrO PacCTOSHMS.HAa 9KBaw

TOpHaxe.
a) Kamepa 9 X 12 ¢ doxycunm paccrosnuem 210 Mx Ha 75-mx pedppakTope: /—ka-
Mepa, 2 —ONCTABKA 114 KaMepkl, Meiollas V-06pasHyio BeeMKY, 3— ynpasjenue Bpa-

IalomuMes 3aTBopoM, 4 — kpensive obpydd, 5— pedpakrop, 6— crapas MOHTHPOBKa
OT mnoaBeca KOMMaca, CMNEUHAILHO HAKAOHEHH1n. 6) Kamepa ¢ ¢okycHuM paccros-
aueM 300 us ua 108-mx pedpaxtope: I —HeMmelkas SKBATOPHAAbHAA ycTaHoBKa aas
pedpakropa, 2—nBe aerxue Kameph f=300 MK, 3—npoTHBOBEC, 4 XIOPANEBHE YrOJKH.

Jdydille NOMeCTHTb AHddepeHUHans, KOTOPHIH AOJNXKeH 6birb
OYeHb TOYEH MOTOMY, YTO BJ/IMSIHHe 3yGuaThiX mepegay Ha
MeJJIeHHbIl ABHraTeJb MOXKeT ObITb OYeHb HeXKesaTeJbHbIM,
€C/IH XOTHAT MOJYYHTb CKOPOCTb GOJbINYIO, YeM CKOPOCTh CYy-
TOYHOTO JBHXeHHsl. Bosee coBepuieHHOe pelllenHe 3aKJ0-
yaeTcsl B NoMelleHuH Auddepenunana Mexay ABYMsi GbicT-
PbIMH JBHraTeJsIMH, HO TOra OH CaM AOJKeH NPUBOAHUTHCH
B JleiCTBHe BTOPHIM MOTOPOM C NepeMeHHbIM HamnpasJe-
HHEM BpallleHHs, OCYIIeCTBJISAeMbIM Ha6J0faTe/IeM MPH M10-
MouH nepexmaoyatens. TakuM o6pasoM, HeKOTOpble ycra-
HOBKH JIIOOUTE/IsI CTAHOBATCS OYeHb COBEPILEHHBIMHU H C10XK-
HbiMH. OHH OTpaXKaloT CKOpee CKJIOHHOCTh K MeXaHHKe, yeM
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K acCTPOHOMHH, H CKPOMHble HauHHAIOMIKe JIOGHTEIH NPHXO-
AT B YXKAaC OT MBIC/IH, YTO BCce 3TO HeoOXOAHUMO LJisi MOJY-
YeHHs XOpOLIHX DPe3YJIbTaToB.

KoHeuHo, ecnu Bbl yxke o6safaeTe 3KBaTOPHAJNIOM C BH-
syanbHBIM pedpakTopom ¢ o6bekTHBoM OT 70 mo 110 mm,
npespamieHne ero B ¢ororpaduueckHii 3KBaTopHaJ He [O-
TpeGyer Tpyna. Byaer mocratouHo MonTHpoBaTbh (puc. 21)
Ha Ty6Gyce pedpakTopa nono6He AepeBIHHON CKaMeHKH, IPH-
B3aHHON o6pyuyaMu. CymecTByIOT BlOJIHE FOTOBbIE 06pYYH,
cayXaiue /18 YKpellleHHsl OTHeTyLIHTeJed, — HX MOXHO C
yCIIeXOM HCMOJb30BaTh. B ciyuae, Koraa actporpad umeer
¢dokycHoe paccrosiiue 50 ¢ uiau 6oJbllle, MOHTAX NOJIKEH
6bITh 0COOEHHO TLLATeNbHBIM H XecTKHM. He Toabko ¢oro-
rpaduyeckas Kamepa He JOJXHA HMeTb BO3MOXHOCTH CMe-
IaThCcA XOTA OBl YyTb-4yTb MO OTHOLIEHHIO K FHAHpYIOLIEMY
TeJIECKONY BO BpPeMs 3KCTMO3MIMH, HO B HEKOTODHIX CJIydyasix
HaJo yuecTb jJaxe FHyTHe Tejeckona. Boo6iue rosops, cie-
nyer usberaTb 6ecrnoJie3HON Neperpy3kH OKyJsiPHOrO KOHIa,
‘a PUKCHPOBATb KaMepy N0 BO3MOXKHOCTH OJIHKe K JKeCTKHM
MaJiofieOpPMHPYIOLIMMCS 4aCTSIM HJH, YTO ellle Jyylle, Kpe-
MHTH ee NMOCPeJCTBOM YroJIKOB M3 aJIIOMHHHS NpPsIMO Ha Oep-
)areJsix TpyOH TesecKkona, Kak nokasaHo Ha puc. 21,6.

18. Ipumenenue xamep co cpeOHuM
(hOKYCHOLM pACCTOAHUEM

Ecnn He roBOPUTBH O BO3MOXHBIX NPHMEHEHHX HeNoj-
BHXKHBIX KaMep, O KOTOPhIX ObLIO CKa3aHO B NEpBOH TIaBe,
TO KaMepbl ¢ yMepeHHbIM (POKYCHBIM paccTOsiHHeM IpHMe-
HAIOTCA NpeNnoyYTHTEeNbHO 175 doTorpadupoBaHus 3Be3f H
3Be3IHbIX CKOIIeHHH, TyMaHHOcTelt M Komer. [as Takux
OGBEKTOB 3TH KaMephl COYeTalT HNpeHMMyLIecTBa OTHOCH-
TeJbHO GOJBIIOrO MOJS ¢ MaciiTaboM, yXKe NOCTaTOUHBIM,
4yTO6bl OTUYETJIMBO Pa3/IHYaTh OCHOBHLIE JNETaJU CTPYKTYpHI.

a) Poroepapuposanue 38e30 u 38e30HbLX CKOnAeHUU.
PaccmarpuBaeMbie 31ecb KaMepol ¢ (OKYCHBIM paccrosi-
auem ot 20 1o 100 cx u f/D=>5 umeior cBOGOAHBIE OTBEPCTHS
or 5 10 15 cm nuamerpom. OHH, c/eI0BATENbHO, TO3BOASIOT
3a ONMH yac HJAd GoJsibllle MOJyyaTb HA CHHMKE JOBOJIBHO
cnabeie 3Be3fbl — a0 14, 15 uau 16-i 3Be3xHOM BeJTHUHHBI
(cm.Taba. 1 u2), Torna kak Macmrab cHHMKa GyaeT cOCTaB-
JATh IECATOK MHJIIMMETPOB Ha rpaxyc. Dto GyAyT yKe HH-
CTPYMEHTbI CO 3HAUHTE/AbHOH NPOHHULIAIOLIeH CHJIOH, KOTOpHIe
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MOXKHO GYyIeT HCHOJIb30BaTh AJIST MHOTHX HabJIIOJeHHH H yB-
JieKaTeJbHbIX HccefoBaHHiA. Mpl He MOXeM Bce HX mepe-
YHC/IHTb B 3TOH 3/JIeMEHTAapPHOH KHHUXKKe; OTPaHWYHMCS yno-
MHHaHHEM HeCKOJbKHX HaHb6oJsiee MPOCTHIX. -

IlepBBIM nenoM MOXKHO, NMOJb3YysAACh HaHOoOJiee KOPOTKH-
mMu QokycHbiMu paccrosiHuAMH (20—30 c¢s) u HauboJbluK-
MH moasmu (o6bekTHBH Teccapa). cocTaBHTb BecbMa 6ora-
Thiii 3Be3NHbIA atsac (cM. ¢poTo V Ha BKJefike), Aas uero
B ra. II (§ 10, ctp. 30) ObiiH maHLI OCHOBHbIE MOSICHEHHS.

Idaxe ecnu mpuaercs OTCTYNMTb Nepej 3ajaued noay-
YHUTb HECKOJIbKO COTEH CHHMKOB, HEOOXOAHMbIX AJSl COCTaB-
JIEHHS] TIOJIHOTO aTJjiaca, WIH B OXHIAHMH €ro 3aBepLieHHsd,
MOXHO 6yjJeT H3BJeub MOJb3y M3 KaXKAOro CHHMKA, YTOObI
COCTaBHTb NOAPOGHbIE M OYEeHb TOUHBlE KapThl AJS OTbiCKa-
HHSL ¥ OTOX/ECTBJieHHsl 3BE3IHbIX CKOIUIEHHH M TYMaHHO-
cTeil, mepeMeHHbIX 3Be3]l, HOBLIX 3Be3[, KOMeT HJH MaJblX:
nJ1aHeT.

Pacnonaras Heo6X0AHMBIMHU MaHHbIMH (CM.. CIHCOK JIH-
TepaTyphbl), Jierko OyeT C MoJb30 CJAefHTb 32 KoJeGaHus-
Mu- 6J1eCKa nepemenHblx 36e30 pPa3HbIX THNOB, CPaBHUBas HX
C COCeIHHMH 3Be3[aMH H3BeCTHOro 06/iecKa, KOTophie, TaKUM
o6pa3oM, GYAyT clyXKuTb 38e30amu cpasuenus. Puc. 22 no-
Ka3blBaeT NpeKpacHeli oOpasell 3Be3[HOH NEPEMEHHOCTH,
3aperucTpupoBaHHOA HeGosbliuM acrporpadom.

ITpumenenue Qororpadun K 3THM MHCCIEJOBAHHAM Je-
JIaeT JOCTYNHBIMH 3Be3Ibl CAUIIKOM caabble JAS TOFO, UTO-
6Bl X MOXHO OblJI0 Ha6/I01aTh BH3Ya/AbHO C HOMOLIBIO JIO-
6uTenbckux TeseckomnoB. Pororpadus No3BOJSHT TaKxke J0O-
NOJIHHTb BH3yasibHble HaOJIOAEHHS, OrpaHHUeHHble JIHIIb
SIDKHMH NepeMeHHbIMH 3Be3JaMH, H, TaKHM 00pa3oM, f103BO-
JIMT BHECTH B 3TH HCCJEJOBaHHS CBOH BK/aj, TeM GoJsee
CymiecTBeHHbIH, 4T0 (hoTorpaduyeckHd MeToH MeHee pac-
npocTpaHeH cpeiu JoOuTeNeH.

(DOTorpaqmqecxue HaGIIOeHHs Mable nianer ¢ do-
TOMETPHYECKOH TOYKH 3peHHS TaKXe MpeACTaBJsIOT COo-
6oil moJe AesTENbHOCTH, BIOJHe JOCTyIHOe JIOOUTENIM —
acrpotororpadpam. Hano TonbKko crapaThes He festath 60Jb-
IIHX BBIEpKeK, uTOOBl CMellleHHe acTeponja OblJo He3a-
MeTHBIM, U H306paxeHHe ero 6blJI0 Ob CpaBHHMO ¢ H300pa-
KeHHAMH 3Be3].

36e30nble ckonaenus, W B OCOGEHHOCTH pacCCesHHble
CKOTJIeHHs, NpenCcTaBiasioT coboif oueHb HHTepecHble 00b-
eKTHI /15 H3YYEeHHS C HHCTPYMeHTaMH, HMeIOoUMMH (oKycHoe
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Puc. 22. Wamenenne Gaecka Mupbl Kura, 3aperucTpupoBaHHOE

¢ moMoleio kamephl ¢ o6bekTuBoM «Teccapy Lleficea, f = 250 mu,

1/,,5; maactunku «Cynepdyasryp» (cuumku P. u ®. Bebep).

Beepxy: 18 oxt. 1947 r., BhAepxka 32 MuH., NEpeMeHHas 3Be-

31a BOAM3M Makcumyma Oaecka, Buu3y: 2 okT. 1945 r., Bhaepxka
35 MuH., BOaM3u MuUHHMYMa OJecka.



paccTosuue oT 50 cu 1o 1 m; mocTaTouHo GoJbIIOH Mac-
wtab 34ech HEOOXOAMM I TOTO, YTOOBI NOJYYHTb MOA-
XoJslllee paspellieHHe 3THX 3Be3AHbIX IPYNN Ha OTJe/bHble
3pesfapl. Ha ¢oro VI Ha BkJ/efike IpHBeleHbl CHUMKH CKOM-
JeHusi, choTorpaupoBaHHOrO JIBYMS KamMepaMu C pasjuu-

HBIMHM (POKYCHBIMH PaccTosi-
HUSIMM; OHH AAlOT NPeacTa-
BJEHHE O TOM, HAaCKOJBKO
yJyullaeTcss — paspelieHte
Ha 3Be3jibl 1pH OOJbLIEM
(hOKyCHOM PpacCTOsIHUH.

6) Poroepagpuposarue
rymannocTel u Komer. [lns
dororpadupoBaHusi  ITHX
06bEKTOB  MPEHMYILECTBO
MMeIOT 00beKTHBBEI C 00JIb-
[IHM OTHOCHTEJBHBIM OT-
BepcTHeM — OT /5 10 /s,
Jaxe ecJd HX T0Je3Hoe
none OyoeT CYKeHO, TakK
KaK OUHb PeJKHE KOMETHI
HMEIOT 3HaunTeJNbHbLIE YI-
JIOBblE pa3Mepbl.

st camblX KOpOTKO-
(hoKyCHBIX 06'bEKTHBOB

TOMbKO GosIblIMe TYMaHHO-  ‘pc 93 Bonymag TyManHocts Opu-
CTH NalyT HHTeDEeCHBIE H30-  oua (Meccbe 43), cdororpapupo-
O6paxeHusi, HO acTporpa- Bausas o6bexTusoM Poiixtiennepa
dam ¢ gokycHbIM paccrosi- € OTBepcTHeM 135 MM (uapparmu-

_ poBannbiM 10 99 mm) u ¢okyc-
Huem ot 50 cx no 1 # By HeIM paccrosiHHem 0,565 a, mia-

HET NOCTYMHO GOMbINOE YH-  crynka «Cymepdyabryp», BHAEPKKa
c10  o6bektoB. O6aacTb 1 wac (yseanuenue 2,9%). CHMMOK
BHE2QNAKTUMECKUX TYMQH- XK. ne Bokyaepa, 1938 r.
HOCTell 1IpaKTHYeCKH He- ~
OrpaHHyeHa, oCoOGEHHO B HEKOTOpBIX paloHaX Heba; HampH-
Mep, B co3e3nun [eBbl MOXHO Oyner 3aneyaryieTb HX Je-
CATKAMH Ha ONHOH TOJBKO NiacTHHKe, UTOObI HX OTOXHe-
CTBHTh, Hafo OyaeT O6GpaTUTbCA K XOPOIIEMY 3BE3JTHOMY
arjacy (CM. COHCOK JIMTepaTypbl) HJH K CHelHaJbHbIM Ka-
Tajoram.

TmaresnbHoe cpaBHEeHHE CHUMKOB, TOTYYEeHHBIX /151 OTHOH
W TOH ke 06JacTH B yJaJeHHble APYr OT Apyra MOMEHTHI
BpeMeHH, MOXeT BO3HarpajJuTh NpHJEXHOro HabJawojgartens
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OTKpPBITHEM C8epxHO80l 368e30bl. DTH KoJoccalbHbie 3Be3f:
HBle B3pbIBBl B HacCTosilliee BpeMsl MPHBJAEKAOT BHHMaHHe
acTpoHoMoB. Pasymeercsi, npexjie uyeM OGBABASTL O CBOEM
OTKPBHITHH, Halo INPOBECTH HeoOGXoAuMy0 mnpoBepky. Hc-
nofb30oBaHUEe JBYX CIApeHHBIX KaMep MOXeT YCTPaHHTb
6OJIbIIMHCTBO OMIHOOK.

®oto VII u VIII na BkJeHKax NOKa3blBalOT TYMaHHOCTb
Annpomensl, 17151 KOTOpOH H3-32 ee 6OJIBLIMX pa3MepOB Jaxe
caMble  KOpOTKOQOKYycC-
Hble KaMephl Jal0T HHTe-
pecHble  H300paKeHHs.

Yucno earakrudeckux
TymarHocTeld Gonee oOr-
paHHYEHO, HO TaK Kak
OHH YacTO UMeIOT 3HauH-
TeNbHbIE YIJIOBble pas-
Mepbl, TO JlaXXe KOPOTKO-
(pOKyCHble KaMephl Aa0T
OTJIHYHBIE H300paXkKeHHs.
®oto V Ha BKJefiKe U
puc. 23  noka3bBalOT
NpUMEpHl NOJYYEHHBIX C
TaKUMH HHCTDYMEHTaMu
¢dororpaduii  GosbLIOH

buc. 94 C tyMaHHOcTH OpHOHA.

uc. 24. Coenusenne Jlynn u Ilnesn Pasymeercst, npu ¢o-
o b

27 wmions 1935 r. O6bekTus PoixTaeH- TorpaMpOBaHUH KOMET

nepa (cM. mopnuce K puc. 23). Ilaa-
crunka «Onta», Bhzepxkka 1 mun. 1OUTH BCerja HeoOXonu-

(yseanuenue 2,3%). Cuumok K. ne Bo- MO CJ€IUTh 3a JABHXKe-
Kynepa. HHEM 3THX CBETHJI, NpH-

HUMasl 4p0 KOMETHl 3a

Beyllylo 3Be3dy. [IpH 3TOM MOXHO NOJYYHTb OTYETIHBOE
u3o6pakeHue KOMETBl, TOrJa KakK 3Be3[bl OCTaBAT Ha NJja-
CcTHHKe Gosiee UMM MeHee JJIHHHbIE cieqbl. OuyeHb peKo co6-
CTBEHHOE IBUKEHHe KOMeThl OTHOCHTENbHO 3Be3]] HeuyBCTBH-
TeJIbHO MaJlo, U TOT/la 3Be3 /bl 10NyualoTCst KakK 0OBIYHO—TOY-
kamiu (cM. poro IX Ha Bkaefike). OueHb XOpOLIHE Pe3YJbTAThHI
floJyyaloTcsi Ha OOBIYHBIX (HECeHCHOMAM3UPOBAHHBIX) IMJa-
CTHHKAX, TaK Kak 00/1billasi 4acTb U3/1yueHHs] KOMETH IPHXO-
IHTCS Ha rony6ule, GHoneTOBble U y/AbTpadHOJETOBHE JYyUH.
[TocnenoBartesbHbie Gororpaduu sIpKOH KOMeTH T0O3BO-
JAT yCNEWHO Mpoc]eluThb 3a H3MEHEHUAMH ee BHJa [eHb
3a naHeM. C 1pyroii CTOPOHBL, coueTaB JiBa CHHUMKa, IMOJYUYeH-
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Hble OJMH NOCJe APYroro yepes yac WM ABa, MOXKHO COCTa-
BHTb CTEepPEeOCKONMHYecKylo napy c¢ororpaduii, KoTopbie Mmo-
KaXyT KOMeTy KakK Obl MOJBelIeHHOH B MPOCTPAHCTBe Ha
6oJiee llajiekoM 3Be3THOM (oHe,

B) Poroepaguposanue nenesvrozo ceera Jlynvt. Orme-
THUM, HAKOHell, yTO ¢ KaMepo# cpenHero ¢oKyCcHOro paccros-
HHSI Ha 3KBaTOpPHAJBHOH YCTaHOBKe, KOTOpasi MOXKeT cle-
JIUTh 3a JBHXKeHHeM JIyHBI, MOXHO MOJYYHTb YyA€CHble
BHABI cepna W menesabHoro cBera JIyHol. Tak kak Heo6xonqu-
Mas BbIJEpXKKa (Ha YYBCTBHTE/bHBIX MJaCTHHKAX) AOJKHA
6biTb OT 30 ceKyHA 10 | MHHYTHI Npu cBeTocusIe !/, HEOO-
X0JMMa OuYeHb TOYHAs THIUPOBKA, A/ 4ero MOXKHO Bhl-
OpaTbh Kakylo-HHOyAb 4eTKyl0 JeTa/b Cepla, XOPOLIO BUIH-
Myto npu GoabuioM ysenuueHuu rupa. Ouenb Kpacusble ¢$o-
Torpaduu MOKHO TOJYYHTh, KOTrfa JIyHa npoeunpyercss Ha
KaKoe-HHOyAb GoraToe 3Be3fHOe IOJle, HalpHMmep, TaKoe,
Kak ckomneHue [lnesabl (puc. 24).

FTJTABA V
IJIMHHO®OKYCHBIE KAMEPDI

19. Maunnogorycroie 0b6vexTusst
(pokycroe paccroanue ot 100 do 200 cm)

Insi 3THX 06beKTHBOB, NpelHa3HaYeHHHIX a5 ¢oTorpa-
(ruyeckux Teseckonos, 0o/blioe 3HAUEHHE HMEIOT ONTHYe-
CKHe CBOHCTBa Ha ONTHYECKOH OCH M B HeNOCPeICTBEeHHOH
6.113ocTi or Hee. KoMOHHAIMK OT/HE/NbHBIX JIHH3, HMEIOMIHX
3HAYUTEJbHYIO TOJIIHHY, A/ 3THX Lieell HeyNOGHHI.

CaMbIM CKPOMHBIM OOBEKTHBOM, KOTOPBII MOXKHO HC-
N0/1b30BaTh, SIBJSIETCS NMPOCTOe OYKOBOE CTeKJO, Jyylle Bce-
r0 IJIOCKO-BBINYKJIOe (BBIMYKJIAasi NOBEPXHOCTb JOJKHA ObITh
NOBepHYTa K MpeAMeTy) C onTHueckoH cujoi ot 0,5 nuon-
tpun (¢orycHoe paccrosinue 2 m) po 0,75 aguonTpuu
(1,33 m). Tlosesnoe orBepcrue Oymer ot 35 po 40 mm; npu
cBetoculie oT !/, mo /5 XpoMaTuueckas u chepHueckas
aGeppauuu OyayT MaJjo CYIIeCTBeHHbI, OJHAaKO Hafo yGe-
NHTbCSs, YTO JAedeKThl MOBEPXHOCTH He CJMIUKOM BeJHKH (B
YACTHOCTH, HAI0 OCTEPEraThCsl «T'YCHHON KOXKH» CTEKOJ, MOo-
JIUPDOBAHHBIX CYKHOM). Mbl He coBeTyeM NOJIb30BaThCsl Ta-
KHMH CTeKJaMH, OJHAKO HeKOTOpble TepleJiuBble H yMeJble

53



mofuTenn Notyyalu HelaoXue pesdy/bTaThl ¢ MOMOMUIBIO Ta-
KHX NPHMHTHBHBIX OOBEKTHBOB (pHC. 25).

DJyieMeHThl 00JbLINX 00BbEKTHBOB U3 JBYX Nap JIHH3 THIA
«PekTu/inHeap» MOTYT COCTaBHUTb AJHHHOGOKYCHBHE OOBEK-
THBHI 60/ee coBepiieHHble H MouiHble. Ho coBepiienHo mpoa-
JKHbl OBITh HCKJIOUEHBl MepelHHe JHH3bI OOBEKTHBOB THIIA
«IleTuBanb», Tak KaK OHH HE SIBJSIIOTCS HCTPABJIEHHBIMH CH-
creMamu. MHorga MoxHO MO ciyyar KYOHTb OOBEKTHBEL OT
NepUCKONOB, KoTopble uMeloT orBepcTHe 80 mm u dokycHoe

4 r 5

\

6

Puc. 25. KoHcrpykuus Tpy6nl u3 OUKOBBIX CTEKOM:

1 — nA0CKO-BhMyKJa0e 0ukoBoe crekao 0,5 mau 0,75 auoutpuu, 2 — Koabua

C NMPOXOJbLHLIM BHIPE30M, ClIeNaHHBle H3 KyCKka BHeliHe TPyObl u moMerileH-

Hble BHYTPH OCHOBHOH TpyOm, 3—Tpybsl M3 mpOCMOJIeHHOH OyMmard HAH

Meranna, 4—nepeBsiHHas NpPOCBepJeHHas JIOCKa C 3aTBOPOM, &J — KacCCeTa,
41/, X 6, 6 —cxonb3simas TpyOKa, Hecyimast Kaccery.

paccrosinve ot 1,50 M 10 2 M; 3TH OGBEKTHBBI, PacCCUMTaH-
Hble KaK acTPOHOMHuecKue NyG6JIeThl, 4acTO OYeHb XOPOIIH
JUIS MCTMOJ1b30BAaHUSL B KauecTBe acTporpada.

OnucaHuble 060BEKTHBBI MO CBOMM KauyecTBaM W CBOEMY
60J1b11I0MY (POKYCHOMY PacCCTOSIHUIO SIBJASIOTCA OOBEKTHBAMH
OOBIYHBIX ACTPOHOMHYECKHX TeJeCKONnoB. XpomaTuueckas
KOppeKIUA BH3yaslibHbIX OOBEKTHBOB MpelycMaTpPHBAaeT MH-
HUMaJ/ibHOe (DOKYCHOE pacCTOsiHHE IJISI JKEeJITBIX Jyuefi ¢ IJIH-
HO# BOJIHBI OKOJI0 575 MMK, TOrla KaK OOLIKHOBeHHEIE (GOTO-
9MYJbCHH UyBCTBHTEJbHBE K rofy60H U (HOJIETOBOH YacTsiM
crnekTpa. DTo HeyLOOGCTBO CTaJO MaJio CYLUIECTBEHHBIM, C TeX
IOp K&K CTa/Ju IIHPOKO YNoTpeGJATh OPTO- H NMaHXpOMaTH-
yeckue NuacTuHkU. OXHAaKO ecau NMpoOJOJbHAst XpoMaTHue-
ckasi abeppallusi OObeKTHBAa OKa3blBAeTCSl 3HAYHUTEJbHOH,
XOpOUIO HCKYCCTBEHHO ocjabutb aub0 fAaxe yCTpaHHTb BO-
Bce roJiyObie H uoJIeTOBBIE JIy4H, IOMECTHB HENoCpeLCTBeH-
HO Tepes MJIOCKOCTbIO H300paKeHHsl NJIOCKONapaJJesbHbli
HKeJThlH (QuiabTp, H3rOTOBJEHHBIA C ONTHYECKOH TOYHOCTBIO.
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20. MonTax kamepel, oroepapupyroweii 8 gokyce

[TpeBpaluenne BusyaspHOro pedpakropa B ¢otorpadu-
yecKH#l He MpeJCTaBJsieT TPYAHOCTeH: OTBHHUMBAIOT ONpaBy
OKyJsipa, cBOGOJHOEe OTBEpCTHe KOTOPOH OOLIYHO He OUEHb
BeJIMKO, H 3aMeHSIIOT ee NePeXOQHOH 4acTbio, Hecylled Ma-
JEeHbKYI0 IJIOCKYI0 (OTOKa-
mepy. Aaa ¢oroepagpuposa-
Hus Coanya kamepa NOJKHA
HMeTb CKOPOCTHOH ILITOPHbIH
3aTBOp (C BBIEPXKKOH MeEHb-
we /100 cekynner). Ero nano
{fIOMECTHTb HENOCPEACTBEHHO
nepex (pokycom, I'lie OH, ouye-
BUAHO, OyneT 3HAYUTEJNBHO
HarpeBatbcs. [lostomy ero
HaJo CAenaTb M3 OYeHb TOH-
KO MJacTHHKH Jerkoro Me-
Tajna, MNOJHPOBAHHOIO €O
CTOPOHBl O0G'BEKTHBA.

Brosise nmpurosHa TOH-  pyc 96, Mpocras dokatbhas Ka-
Kasi He3aKaJsleHHasi JIHCTOBAfl wmepa naas  dororpaduposanus
cTajb ToamuHON B 0,2 mm Connua:

HJIHU ﬂOJalOBElHHbIﬁ aJlIOMU- [ — npucnocobienne («najneu») ¢ NPyxu-
Hmil TOMUUHHOM B 0,5 n. [Ta  1of a1z Gueciponaint segioncs o
puc. 26 JlaHO NpeacTaBJeHHe 3 — HaTsiHyTas peauHa, 4 — llleab 3aTBOPA

o o (wupuHa 1 mm).

06 ycTpoficTBe MOAOGHOH Ka-

Mephl, KOTOpYIO JIerKo Mo-

CTPOUTb, NpHYEM €e JeTaJH MOTyT 3HAUHUTeJbHO MEHATbCSA
B 3aBHCHUMOCTH OT MMeIOLIUXCA MOA PYKOH MaTepHajIoB.

Has ¢oroepaguposanus JIynot u naaHeT MOXKHO B Kpaki-
HeM cJyyae oGOHTHCh caMOH NMPHUMHUTHUBHOH KapTOHHOH Ka-
Mepoi WJIM JIeTKOH KacceToH, MPOYHO Jepxalleficas HA Tpe-
HHH Ha OKyJsipHOM TyOyce Tpy6n.. Ho 6ymer Jyuie wuc-
N0Jb30BaTh HeOOJBIIYI0O KaMepy CO ILITOPHBIM 3aTBOPOM
(nanpumep, tuna Topurona—IIukapa), Kotopas romurcs
¢ HeGOMbILON NepeliesIKOH K NO3BOJIUT HCNOJAb30BAaTh MOMEH-
TaJIbHBle BBIAEPXKKH OT !/gg MO /50 CeKyHIBI, TaK XKe Kak W
NpOU3BOJIbHYIO BBIZEpKKY (puc. 27). Ilpocroro uckarens,
coejHHeHHOTro C TpyOo#, 6yleT NOCTaTO4YHO, YyToGH H306pa-
XKeHHe BbIOPAHHOTO 06BEKTa 0KA3aJI0Ch B LIEHTPe MJ1aCTHHKH.

OxHako eciH Bbl XOTHTE HeNaTb BBIAEPXKKH Gojbilie ce-
KyHJbl H faxke 06oJjiee KOPOTKHe, HaJl0 BbIOMPAThb MTHOBEHHS,
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KOT/la aTMOC(epHOe IPOXKaHHE MEHblile BCEro, H CAEeJUTh 33
u300paKeHHeM C MOMOIIbI0 Go/lee MOLIHOTO HHCTPYMEHTa,
0 MeHbLIeH Mepe TaKoro, Kak caMa ¢ororpaduyeckas Tpy6a
Hcnonb3opanne BTOpOro Teseckona 060lJIOCH Obl KOPOTO.
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Puc. 27. TIlpocras ¢okanpHas
Kamepa aas ¢otorpadupoBaHus
Jlynsr:

1—3arsop Topurona —ITukapa c msar-
KHM GOoTOrpadHYeCcKuM CIyCcKOM, 2—~nep-

Puc. 28. Ilpocras aepxanbuas
Kamepa nas ¢ortorpadHpoBaHHS
TIaHeT:

1 — naockonmapannenbHas — NACTHHKA,
3aHIO NOBEPXHOCTb KOTOPOA Xeaa

KaTeab 11 CBeToQHABTPA (ecau HYXKeH),

3 —nepexonHas 4acTtb, 4 — OKYJSIPHbIN

KOHe TPyOu, & —ma3 aad  Kaccer
41/, X 6 nam 6'/; X 9.

TeJbHO CAeNaThb He OTpaxalouied CBeT,
2 —~60KOBOH OKYJASp AASL KOHTPOASA,

BuirogHo mas 3TOM uUeaM HCHONb30BaTh TOT 3Ke (OTO-
rpaguueckuit oObeKTHB, NIOMECTHB Ilepef KacceToH nom yr-
Jom B 45° (puc. 28) mnuockonapajsieNbHYIO CTEKJSHHYIO
NJIaCTHHKY, KOTOpasi OTPa3uT AOCTAaTOYHO CBeTa, 4TOGH MO-
JKHO OBIJIO CJEIUTb 3a THAMPOBKOH M KauecTBOM u300pa-
KeHHus.

21. Monrax snephoKarbHOU yBeauduTeAbHOU Kamepbl

He npepcraBiasier OGOJBUIHX TPYAHOCTEH MOJYYHTH B
¢doxyce acTpoHoMHYeckoro obbekTHBa (ororpaduio croJab
sipKoro cBetHJia, Kak CoJaHue uaum JIyHa ¢ gocraTouHo#l
yetkocTbio (0,1 mm). Hamo Tonbko mozaGorurbcsi 06 ycTo-
YHBOCTH YCTAHOBKH H O NJIaBHOCTH JE€HCTBUSl WITOPHOIO 2a-
TBOpa.

Ho B [neficTBUTENbHOCTH XOPOWIHA AaCTPOHOMHYECKHH
06BEKTHB CO CBETOCHMJION !/i5 cmocobeH naBaTh ropasgo 6o-
Jiee Meakue geranu nopsigka 0,01 mm. dns toro uto6wl mno-
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JYYHTb TaKHe JeTaju Ha dororpaduH, Hafo yBeaHUUTb o+
KaJbHOe H300pa)KeHHe B TAKOH cTeleHH, 4TOOBI JIHHeHHOe
pa3pelieHHe B MJIOCKOCTH H300paXKeHHsi CPaBHANOCH OBl C
fojiee OrpaHHYEHHOH pa3peliaioliell ClOCOOHOCTbIO 3MYJIb-
cuu *). [l 3TOro HCNO/BL3YIOT HEKOTOPYIO NMPOMEXKYTOYHYIO
ONTHKY, HTPAIOILYyl0 pOJIb YBeJHYHTeJS; HHCTPYMEHT B Ile-
JIOM He CJIHIIKOM YCJIOXKHSETCH, OLHAKO NPH NIPOXOXKAEHHH

Puc. 29. BuedoxaabHas kaMepa ¢ OTPHIATENAbHbIM YBe-
JAHUEHHEM:

1 — oKyaspHH KOHew TPYOn, 2— OTpHIATeAbHAs JAHH33, 3— dokyc
OCHOBHOro 00'beKTHBa, 4 — OKOHYATeJbHOE N0J0XKeHHe H3006paXeHHs.
YBeanuenne usobpaxkenns G=d,/d,.

yepe3 YBEJIUUHTENIbHYIO CHCTeMY MPOHCXOAUT HeKoTopast no-
Teps CBeTa, NO3TOMY Takasi CHCTeMa JOJXKHa OBITh Kax
MOXxHO 6oJsiee mpoOCTOHi.

MoxHO npefyoXuTb psifi pelueHuit. Hanpumep, Moxuo
YAJUHUTD KOHYC JyueH, NOCTaBUB HemojpaljeKy oT (okyca
pacceuBalomylo auH3Y (puc. 29), KOTOpOH MOXKET CJYXKHTb
3aJHss JUH3a TesleoObeKTHBA. Pe3yabTaT 3aBHCHT OT TOrO,
yAacTcs JU c1yyafHO JOCTaTh paccenBalolLylo JIMH3Y, pac-
CUMTAHHYIO Ha XOJ Jy4yeH U Ha YyBeJHYeHHe, NOCTATOUHO
6M11M3KO K HCNO/Nb3yeMbIM W He TpeOyIOIUM HCIOpaBJaeHHS
3HayHTebHOH abeppalliH, KOTopasi AONyCKaeTcs B mepej-
Hell JMH3e Tesie0ObekTHBA, HecMOTps Ha 3TH OrOBOPKH, 3TOT
cmoco6 xopour aas HeGoJbWHX yBeaHueHu#l (ot 2 1o
3 pas). bauzocth ¢okyca m03BoAfE€T HCNOAB30BATHL B
HEKOTOPBIX CJyuasix NPOCTYI0 MJOCKO-BOTHYTYIO JIMH3Y

*) Cm. ra. VI, § 26 0 BO3MOKHOCTAX MCMOJb30BAHHS 3MyJbCHA C
BbICOKOH paspemiaioniefi cnoCOGHOCTBIO,
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(npHueM maockas CTOPOHa Ao/XHa ObITh o6patleHa K oOb-

eKTHUBY).

Ilpyroe mpocroe pelueHHe, 4acTO MpUMeHsieMOe JIOGH-
TeJISIMH, 3aKJI0YaeTcsl B YCTAHOBKe KaMepbl 3a OKyJASpOM

z

Puc. 30. BuedoxanbHasn kamMepa ¢ HOJOXHTEJbHBIM yBe-

JUUYECHHEM!

1 — oprockonuyeckuit okyasp, 2 — GoxanbHoe u3odpaxenne, 3 — yBe-

anyeHHoe uzobpaxenne. G=— —1 (f, — POKYyCHOe PACCTOSHHE OKYy-
NN

asgpa, ¢ —pazMepbl KaMepnl).

TeJIeCKONa, KOTOpbIi caM HrpaeT poJib  YBeJHYHTENS
(puc. 30). Pasmepni kamepbl u (DOKYCHOE paccTOsiHHE
¢ [
Q // j
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Puc. 31. BuedokanbHas kaMepa ¢ BHe(OKAaJAbHBIM YBEAHUYH-

TEAEM:

1 —okyasp Keabnepa, natowmuit mapainenbHelit my4qok aydedt, 2 — nepeBsHHOe
KOJAbIO XAf Kpenaenns (IToanmapara, 3 —3aluTa OT cBeTa, 4 — MONOBHHA
KBOHHOro aHacturmara (Hampumep, «Jarop»), 5§ —kamepa, oTdOKycHpPOBaH-
Has Ha GeckoHe4HOCTb, G = f/f, (f — oK ycHOe paccTosHHe 00beKTHBA KaMephi).

OKyJIipa OMNpeNessiOT yBeJHueHHe H300pakeHHsl, KOTOpoe
moxeT gocrurath 30, 40 pas u jraxe 6oJbile, eCJU peub UIAET
o dororpadupoBanuu JeTajeidl CONHEYHOH MOBEPXHOCTH,
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scerna oueHb spkux. [laxke B cnyuae JIyHbl MBI cOBeTyeM
6paTh yBennueHHe He MeHblle 8—10 pa3, 4TOOH OKYAApP HE
paboTan 8 CAUUKOM HEHOPMAAbHLLX YcaoBuax. Xopoulo

Puc. 32. Jlyua B nepsoit uerBepru 17 wuions 1945 r., cdoro-
rpagupoBaHa TEJECKONOM, H306paXKeHHHM Ha Enc. 33, ¢ mep-

BuunnM yBeaudenueM 2,9%. [aenka «Cymep XX», xenatnit u
3eJEHHH (UAbTPHI, BhAepxkka 6 cex (yBeauuenue 7%). CHu-
Mok Popa-FKeopca.

HCITIONb30BATH JJIA 3TOr0 HCNIPaBJeHHble OPTOCKONHYECKHE OKY-
JApH, KaK, HanpuMep, MurteHuBefis—AGGe, KOTOpble H3ro-
TOBJISIIOTCSL GOJILIIMHCTBOM upM, oKyasaphl KeabHepa u ap.,
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KoTOpble HMeloTCsl B GOJIbLUIMHCTBE BOEHHBIX 3PHTENbHbIX
TpyG; MX MOXKHO Pa3fobBITh MO C/yyalo.

Ecau He CTpeMHTbCS K YyBeJHYeHHIO, GOJ/blleMy IBYX
HJH TpeX pas, TO MPeANOYTHTEeNbHO NPHOETHYThb K yCTaHOB-

1
{
H
{
Y

Puc. 33. Buayaabnwii Teneckor,
06 bekTHB AuameTpom 60 am, cHab-
WeHHBIH adoKaabHOH yBeJHUHTENb-
HOM Kamepoil nasi ¢ororpapupoBa-
Hua JIyHH M MIaHeT. DKBAaTOpPHAb-
Has MOHTHPOBKA, U3rOTOBJEHHAs M3
IByX BeJOCHMEIHBX BTynoK. Bene-
Hue TPyObl CHHXDOHHBIM B3JEKTPH-
YEeCKMM MOTOPOM, BHMHTOM H CEKTO-
pom. Creaano Popom-XKeopcom
B Bya-Kouaom6.

Ke 0oJiee NpaBHJAbHOH, XO-
TS U CBSI3aHHOH ¢ GoJibluefi
noreped cBera. Tak, Ha-
npuUMep, MOXKHO CMOHTH]O-
BaTb Ha TpyOe, CHabxeH-
HOH HOPMAAbHbLM OKY.1d-
poM, OOBIUHBIH (oToanna-
paT ¢ OGBEKTHBOM, OTQO-
KyCHPOBAaHHBIM Ha G6ecKo-
neunocth (puc. 31). Tpyda
perynupyercs Kak s He-
nocpeaCTBeHHbIX HabJIl0/1e-
HU#l ¢ adokanbHOH cCHCre-
MOH, T. €. BBIXOJHOH 3pa-
4yoK (OKYJSIpHBIH KDYHKOK)
naeT NYYOK MapajliebHbIX
ayueli. OKoHUaTesNbHas pe-
TyJHpPOBKa (MO MaToBOMY
CTEKJY WJIH MNOCAeIOBA-
TeJbHBIMH TpoGaMHu) Je-
Jaercsi ¢ MOMOLIbIO (howy-
CHPOBOYHOTO  YCTPOHCTBa
TpyGbl (KpeMmaJbephl), Ko-
Topoe Xopolwo O6blI0 OLI
CHabAHTb  KaKHUM-HHOY/b
npucnoco6ieHueM 15 3a-
KpelJIeHHs ee B HYXKHOM
MOJIOXKEeHHUH. O6bekTHB
npubopa JAOMXKEH HMeTb

MHHHMYM NOBEPXHOCTEH
pasjena  «CTeKJO — BO3-
LyX»; TepesHHil 3JeMeHT

JIBOHHOTO 06beKTHBa —

ansanata unu adacrurmata («Ilnanap», «[Iporaps, «la-
rop») siBasieTcss BnoJHe noaxoaswHMm. Ecau tpebyercs eie
XKeJThil QUABTP (B cJayyae HCIOJb30BAaHHS BH3YaJbHOTO
pedpakTopal), To XOpOLIO NPHUKJAEUTb €ro KaHalICKHUM 6aJib-
3aMOM K IIJIOCKOH IOBEPXHOCTH OJHOH H3 JIMH3 OKYyJspa,
yroGbl HE yBesqHYHBaTh IOTEPH CBeTa.
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Puc. 32 noxasbiBaeT OTJHUHBIA pe3yJbTaT, KOTOPOrO
MOXKHO JOCTHTHYTb OCHOBAaHHOH Ha 3TOM NpHHIHNe ycCTa-
HOBKO# (pHc. 33).

22. ITpumenerue OAuHHOPOKYCHOIX Kamep

Kak yxke GblJIO CKa3aHO, IJHHHOMOKYCHble KaMmephbl, KO-
TOpble Mbl 31eCb PacCMOTPHM, NpelHa3HAauYeHbl AJS TOJdY-
yeHHsl JleTaJbHBIX CHHMKOB KpynHoro Mmacmiraba CoaHia,
JIyHBl M/ TIJIAHETHI.

a) Poroepaduposarue Coanya. Hecmorps Ha Manywo
tBeToCHNy JAiHHHOQOKYcHBIX Kamep, CoJHIle AAeT Bce XKe
OrPOMHBIH TMOTOK CBeTa, TPeOYyIOIHH NPHMEHeHHS HCKJIOYH-
TeJIbHO KODOTKHX BblIepiKeK, NMOpsiiKa ThICSYHOH NOJHU ce-
KyHIbl. Mbl yKe yKaspiBaaH (pHc. 26) Ha NPHHIHAI HCTIOJIb-
30BaHHS IWITOPHOI'O 3aTBOpa C MeTAa/IHYEeCKOH ILITOPKO#H,
KOTOPBIA M03BOJIsieT JOOHTBCSI TAKHX MaJibiX BblAEpXKEK He-
06X0AHMBIM MOAGOPOM YNPYTOCTH TPYXKHH WIH PE3HHOBBIX
pacTsKexK. .

O6biuHo ymoTpebJifIOT MeNKO3epHHCTYIO MaJIOYyBCTBH-
TeNIbHYIO 3MYJbCHIO € GoablinM K03(dHIHEeHTOM KOHTpa-
CTHOCTH Y (nnanosmusﬂble MHKpaT 4 T. I.), H MCHOJb3YIOT
KOHTPACTHbIH NPOSABHTeNb (cm. ra. VI, § 27) J0BOAIS TPO-
siBJIeHHe JI0 Yy, PaBHOA (GeCKOHeUHOCTH *)

B camoMm pene, ckpbiToe H306pakeHue, NoJyuaeMoe NpH
HHTEHCHBHOM OCBeIlleHHH, B Oosbllled YacTH COCPeJOTOYEHO
BHYTPU 3epeH M HaJ0 JOJr0 MPOSIBJISATH, YTOObI €ro BhIfi-
BUTb. B mpuHIHIE He HaA0 pPAaCCYUTHIBATL Ha TO, YTO YKO-
pOuYeHHe BpEMEHH IPOSIBJIEHHS MOXeT KOMIEHCHPOBaTh
H30bITOK BpeMeHH (GoTorpadupoBaHHus, BbIIEPKKY HAJO Cle-
JaTh GoJsiee TouHOH. B ciayuae HamoGHOCTH MOXKHO ycTpa-
HUTb JIerKyl0 ByaJb (OHa, BbI3BaHHYIO MpPOSiBJIEHHEM, KpaT-
KOBPeMeHHbIM TNOTPYXKeHHeM HeraTHBa B TaKo# ocjaburenb
(ra. VII, § 28), KoTopbii COXpPaHHT HM306pa)KeHHs OUYEHb
MPO3payHbIMH M JOCTAaTOYHO KOHTpacTHhiMH. Hekoropbie
JMI00HTeNH HaXOISAT NPEHMYILECTBO B TakOM crnocoGe H cH-
CTeMaTHYeCKH NepenposiBISIOT CHHUMKH, YTOOBI MOCTe 3TOro
HX 0cJaabGHTb, 10Ka He BO3pacTeT KOHTPacT H306paKeHHs.

ITonyuenHble TakuM 06pa3oM H300paKeHHS MOTYT XO-
polIO BHISIBUTb NOTEMHEHHe K Kpalo COJTHEYHOro JHCKa,

*) Has BHIsABJeHHs JieTanefl COJNHEUHBIX NSTEH BHIGHPAIOT, OJHAKO,
penponyKUHOHHbIE MJIACTHHKH C YMEPEHHHIM KOHTPacTOM.
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daxesbl M NATHA M NMO3BOJIAT YAOGHO CJeHTb J€Hb 3a JHEM
3a MX CMelleHHeM H H3MeHeHusiMH. M3o6paxenus Connua,
nosiyyeHHble B (OKyce HHCTPyMEHTOB OT OJHOrO 10 ABYX
MeTpoB (hOKYCHOTO paccrosiHusi, OyAyT HMeTb AHaMeTp OT
1 102 cM; HEOBXOAMMO HX CHJIBHO YBEJUUUTh, YTOO B! BBIIE/HUTD
HHTepecyolllie Bac Jeranu. MeKo3epHHETbE 3MYJbCHH

Puc. 34. Coaneunnl#t guck, cdororpapupoBanublii
19 deBpaas 1950 v. Teneckonom ¢ o6'bEKTUBOM JHa-
merpoM 50 mm u dokycHhM paccrosHueM 0,63 i,
¢ adokarpHbiM yBeandenueM (G = 8%);, miacTHHKa
«padobpom», keatniit GpuabTp, Buzepxkka 1/100 cex.
Opurusanbiblii Macmra6. Crumok K. u P. Ilopps.

JIEFKO BbIIepKUBAIOT yBesnnueHue B 10 pas, uTo AaCT oueHb
xopolue orneyatku (puc. 34), roaHble gaxke A/ H3MepeHHH
ropa3no G6oJjiee TOYHBIX, 4eM Te, KOTODble MOXHO Obli1o Gbl
cliesiaTh BU3YaJIbHO C TeM XKe HHCTPyMeHTOM. B mpuBogumoit
6ubsuorpapuu MOXKHO HAHTH NaHHble, HEOOXOAUMble IJis
OPHEHTHPOBKH H M3MepeHHsI TAKHX CHHMKOB.

Coueras nBa CHHMKA, NOJyyeHHble B OLHH H TOT XKe JeHb
C MHTEpBaJIOM B HECKOJbKO YacoB, MOXKHO COCTaBUTb CTe-
peocKonuyeckHe Mapbl, KOTOPbIE XOPOILO BLIABAT OKPYIJIOCTD
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coiHeyHOro mapa. Bo BpeMs colHeuHbIX 3aTMeHHH Takxe ¢
ycrHexoM MOTYT GBbIThb TOJyuyeHl CHHMKH, MOKa3blBalolLIHe
Becb auck Connna. B3siB gBa CHUMKa, CHATble C HHTEpBa-
JIOM B HECKOJBKO MHHYT, MOXKHO COCTaBHTb CT€PEOCKONHYe-
CKYI0 KapTHHY, NOKa3blBaloIlylo yepHBEIA auck JIyHBl, npo-
enupylomuics B npocrpaictBe nepen ConHueM.

Puc. 35. Boabmoe conneunoe maTtHo, cororpadupoBanHoe 9 Mapra

1947 r. ¢ momomplo Tedeckoma ¢ OO6bekTHBOM auHaMeTpoM 102 wm u

adoxanbubiM _yseanuenneM G = 140%; naactunka «[padobpom», yse-
Juuennem 5% (nuamerp Coanna 1,25 ). Chumox XK. n P. Iopps.

CHuMKH, nosyueHHble ¢ BHe(OKA/NbHBIM yBENHYUTENEM,
rofsTca [/l perucTpaluH AeTasedl TPynm COJHEYHBIX Mfi-
TeH (puc. 35) W B 6JaronpUATHBIX CJAyYasgX MOTYT MO3BO-
JUTh YBHJETb JAaxe rpaHyasaudio ¢ortochepbl («3epHa pH-
ca»), ecJH OTBepCTHe OOBbEKTHBA JOCTATOYHO (He MeHbILe
80 mm). Brinepxka, ecTecTBeHHO, 3aBHCHT OT MPHHSATOrO
yBeJHueHHs; OHa OyjeT, HanpHMep, MOPSifKa /s CeKyHmhl
npu ysenuyenud B 10 pas. OfHako TOYHYIO BHIAEPKKY B
KaXJ0M cjlyyae MOXKHO NOJYYHTb TOJbKO NyTeM NpoG.
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6) @orozpaguposanue Jynsl. JIns paccMOTpeHHbIX HH-
CTPYMEHTOB ¢oKanbHOe H3o6paxkeHHe JIynbl, kKak u CoJH-
ua, umeer pasmep 1—2 cu. Hano ucrnons3oBath Menkosep-
HHCTblE COPTa 3MY/AbCHH, OPTOXPOMAaTHUYECKHE, C YMEPEHHOH
YYBCTBHTEJbHOCTbIO, B CO-
€MHEHHH C XKeIThM (HJb-
TpPOM, ecnu OOBEeKTHB Ipe-
Ha3HayeH MJIs BU3yaJibHBIX
Habaoaenni. B stux ycao-
BHSIX MOXHO MOJIYYHTb XO-
pouiHe u306paxKeHHs noJ-
Holt JIyHB mpH BblIepIKKe
nopsifika /o5 CEKYHABI M MO-
paaka !/io cekyHIB mis
JIyHbl B nepBoil yeTBepTH
(B KaX10M OT/e/IbHOM CJ1y-
yae BbIJIEPXKKY Hajgo omnpe-
Jenuts npo6amu). Yacro
MOXHO yNOBJIETBOPHUTHCS,
NPOU3BOASI  BBIZEPKKY C
NOMOLLbIO KPBILKH HA 00b-
eKTHBe H/H 3aCJIOHKOI, KO-
Puc. 36. Tlonnas Jlywa, cdororpa- TOpYIO OYEHb GBICTPO ABH-

ek tmoh opos Ty | Tal0T OT pYKH (Hafo ToaL.

u doxycuuM paccrosuuem 1,05 4, RO AOKAATLCH MPEKpalile-

naactuika «Pyabryps, Bhimepkka HHSA BUOpauMi, mnpexne

0Kk0n0 1/4 cex (ysennuenne okoa0 _YeM OTKPbITb OOGBEKTHB).

5 paa). Cuumok XK. ae Boxynepa Ha p”C‘ 36 [lp”BeﬂeHO

1934 . uzobpaxenue noanoit Jly-

Hbl, TNOJy4YeHHoe ¢ MoO-

MolIbl0 TPUMHUTHBHOH KaccCeThl, CAeNaHHO# TaK, KakK 3To
6bW10 ykaszaHo B § 20 (cM. Takxke pHc. 27).

OnHako 3TOT Npolecc BJjeyeT 3a CONOH HEKOTOPBIH JIHLI-
HHH pacXoJ NaacTHHOK. Ero He CTOMT peKOMeHA0BaTh BCJeA-
cTBHe AM(pPAKUHH Ha BXOJHOM 3pauke, KOTOpas B 3TOM CJy-
yae MTFHOBEHHO H HeNpaBWJbHO MeHSeTCs; Jydile MoJb30-
BAaTbCSl KaMepol CO IUTOPHbIM (POKaJbHbIM 3aTBOPOM, MpH
3TOM OYeHb Ba’KHO ObITb yBepeHHbIM, YTO HayaJo AeHcTBHA
3aTBOpa He BbI30BeT BHOpaUHH TPyObl, TaK KaK HEOGXOAHMO
obecneuntb CTaOHJILHOCTL KaMepbl C TOYHOCTBIO 1O HECKOJIb-
KHX COThIX JoJiefi MUJIJIHMeTpa.

C npyro#t CTOpOHbI, I/ HEMOABHMIKHOTO HHCTPyMeNTad
NPOAOJKHTEJNbHOCTb BbIAEPKKH OrpaHHUUHBAETCS CYTOUHOIM
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spawenuem, KoTopoe cMeliaer u3obpaxkeHue JIyHbl mpu-
MepHO Ha 15”7 B CeKyHAy BpeMeHH, 4TO COOTBETCTByeT
0,08 MM Ha macTHHKe NpH (HOKYCHOM pacCCTOSHHH 0Obek-
THBa, paBHoM | m, u 0,16 mm npu f= 2 m. Takum obpasom,
eCJqIH Mbl XOTHM IOJIyUHTb NEHCTBHTENbHO ueTKoe H3006pa-
KEHHe, TO MPH HENOABHXHOM HHCTPYMEHTe BBIEPIKKA He
JOJIKHA TNPEBHILIATb HECKOJbKHX HECATbIX 10JeH CeKyHbl.
HecmoTpst Ha 3TO, MOXKHO JIOMYCTHTb BBIAEPKKY NOPsAIKA N0~
JYCeKYHJbl, €cJid peub HIeT O
perucTpanuf Moc/eJ0oBaTe/ bHbIX
(a3 YacTHOrO JIYHHOro 3aTMme-
HMfl, MCTOMBb3Ys, €CJH HYXKHO,
UYBCTBHTEJBHYIO SMYJBCHIO 1S
¢as, 6auskux K noasoit. Takue
1300paxkeHus elle MOTYT Bbiep-
Xarb yBeauueHne B 3—4 pasa
(puc. 37).

Bo Bcex cayuasix, Korjacra-
BUTCS 3ajllaya NOJYYHTb [eTaJu
JIYHHOH TOBEPXHOCTH B J10OCTa-
TOYHOM MacuiTabe, Heo6XOAHMO

~ Puc. 37. 3armenue Jlynm
HCMONb30BaTh (OKANbHOR YBENH- 1o “ga ™ cororpap-

YeHHe N0 KpaHHeil Mepe B YeThbl-  popaupoe ¢ moMOmbIO BH3Y-
pe uau Gosee pas, 4TOOBI MOJY-  aAbHOrO TEAECKONa ¢ O6BEK-
YATb  M300pa)KeHHE JIYHHOTO THBOM 75 MM H_QOKyCHbIM

HCKa eT B . paccrosHueM 1,05 &; mnaa-
Aauc AHaMETPOM 6 cx. Ho CTHHKA «PyAbryp>», BbLIEPKKA

TOrZ2 BBILEPKKY MOKHO OYNET  quono 1/, cex (yBeamuenne
YBEJIHYHTh [0 CEKYHJAbl HJAH  oxoxo 4%). Cuumox XK. ne Bo-
Gonbie u Oyner HeoO6XOAHMO Kyaepa.
pacnojaraTb 3KBaTOpHaJOM, KO-

TOpbIil ABHraicsi O6b1 OT PYKH HJIH C MNOMOIHBIO MOTOpa
(puc. 32 u 33), uTo6bl MOXHO OBLJIO C/IEIHTb OUEeHb TOUHG
3a aBuxeHneM JIyHbl (HMesl B BHAY, YTO COOCTBEHHOe ABH-
Keuue JIyHbl HeMHOrO MejljieHHee, 4YeM CYTOUHOe BpalleHHe
HeGeCHOH Cepbl; MOTYT OKa3aThCsi HEOOXOAHMBIMH TaKxKe
MHKDOMETpPeHHble BHHTHI 10 CKJIOHEHHIO).

IIpunuMasi Bo BHHMaHHe OOBIYHYIO JIETKYIO PAa3MbITOCTD
n306paxKeHnsl, NMPOHCXOAAILYIO BCJA€ACTBHE HeCHOKOACTBHS
aTMoc¢epbl, oT BUGpauuil HHCTPYMeHTa (M3-3a BETPa U T. 1),
KOTOpble YBeJHYHBAIOTC MNPONOPUHOHANLHO YBeJHUYEHHIO
u306paxeHnsi, 6eClONe3HO MPHUMEHATb MeEJIKO3ePHHUCTYIO
IMyJbcHio. Jlydie NPHMeHHTb BbICOKOUYBCTBHTEIbHYIO OPTO-
HJIM TaHXPOMAaTHYECKYI0 SMYJbCHIO (C XKeAThiM QHIABTpPOM),
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yTo6bl MaKCUMAaJIbHO YyMeHbIUUTb BbIIepXKKy. [lpu Takux
yCJOBUAX MOXKHO MOJYYHUTh, AaxKe C HHCTPYMEHTaMH CKPOM-
HBIX pa3MepoB, NpeKpacHble H300pax<eHHs1 HEPOBHOH MoO-
BEDXHOCTH HAILIEro CIyTHHKA.

B) Poroepaguposanue naaner. ®ororpadupoBath maa-
HETH MOXHO MOMBITaTbCsl, MO KpalHe#i Mepe paau J1060+
NBITCTBA, C NOMOIIbIO CaMblX MOIIHBIX K3 PacCMOTpPEHHBIX

Puc. 38. CnytHuku [Onurtepa,

chororpadupoBaHHbIE  BH3Y-

aJbHbIM TEJAECKONOM C 06beK-

THBOM 95 MM U (DOKYCHBHIM

paccrosuueM 1,40 # (yBeau-
yeHue 3,6%):

1 —Buaepxka 7 MuH. Ha OOHYHOMA
NJAAaCTHHKe, 2—BbIAEDKKA 2 MHH,

Puc. 39. CaTtypH ¢ KoablIOM,
cororpadupoBanHblit ¢ mo-
MOIIBIO BH3YaJbHOro TeJjec-
KOma ¢ O6'b€KTHBOM JHaMerT-
poM 150 mu u QPOKYyCHBIM
paccrosHueM 2,26 w, cHa6-
XeHHOro adoKaAbHBIM yBe-
auuutenem (B 20 pas). [lnac-

Ha MPOTHBOOPEOJHbHOH MNJAaCTHHKeE.

HHKA <« 6epeo3nn», BbI-
Cunmku JI. Piono. THHKA «3Hb €p HH B

IZepxka 10 muH. (yBeauueHue
1,9%). Cuumox 3. Paanbu-
3aHepa, 1938 r.

3lecb HHCTPYMEHTOB (Hampumep, C TeJeCKONaMH JHaMeT-
pom 108 mau 135 mm). MasocTb NIaHETHBIX OHCKOB H HX
cnabbiit 6yeck Jes1aloT TaKyio NONBITKY ropa3no GoJiee Tpya-
Ho#, yeM a5 JIyHBbI.

B camom gene, MakcHmaJibHble pa3Mepbl H306paKeHUH
njaHeT nopsiaka 50” (Benepa B KoHlle Bo3pacranus Giecka,
IOnurep B mpoTtuBocTosiHUH, Goabuias ock Kogel CatypHa),
T. e. He npeBbimaioTr 0,5 mm B doKyce HHCTpyMeHTa ¢ ¢o-
KyCHbIM paccrogHHeM 2 m. TlostoMy noutH HeoGXoauMo
yBeJHuuTh (okanbHoe H3oGpaxenue. OOHAKO, HCKJIOYas
Benepy, OCBelIeHHOCTb 3TOr0 YBEJHYEHHOrO H306paKeHHs
CJAMIIKOM cnaba, uTo6bl BbiAepKaTb GoJblIOe YyBeJHueHHe
6e3 HEefOMyCTUMOrO YBeJHYEHHS BPeMeHH SKCIO3HIMH,
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Mbl coBeTyeM HCTO/IB30BaTh yBelnueHue B 4—6 pas aas
Benepnl, B 3—4 ans Mapca u lOnutepa, B 2—3 aas Ca-
TypHa. Jlis naHXpoMaTH4ecKO# BbICOKOUYBCTBHTENbHOMN
3MYJBCHH H MPO3PAYHOTrO XKeJITOro GuibTpa npuaercs 6parhb
BbIIEPKKH TOpALKAa CeKyHIbl 1151 Benepwl, 5—10 cekyHn
nas Mapca u IOnurepa u 30—60 cekyun ans CaTyp-
Ha; 3TH 3HAYeHHWs HANO B KaXIOM CJyyae YTOUHHTb Ty-
TeM npob.

C GonblmuMH BblZepKKAMH, MOPSAAKA HECKOJIbKHX MH-
HYT, MOXHO IOJYYHTb MNPEBOCXOAHble CHHMKH CIIYTHHKOB.
IOnutepa (puc. 38), Ho auck camoil maanernl Gyner mepe-
nepxaH. Pasymeercsi, ruAHpOBaHHe NOJIKHO GbITh 0CcOGeH-
HO TwaTenbHbiM. Becrn Tpyfy Hamo no Kakod-HMGYIbL He-
TaJH CaMOH njaHeThl (C MOMOLIBIO 3epKajibHOH KaMephl,
OOKOBOTO OKyJsipa HJH CNelHaJbHOTO THAAa, HCNOJb3VS
yseanuenve B 200 uan Goabwe pa3). [Ipu Takux Bbiaep:-
KaX MOKHO HaledTbCsl TMOJNYYHTb YeTKoe H306parkeHHe TOMb-
KO NpPH 10CTaTOYHO CNOKOMHOH aTMocdepe; CTOUT MHITaThCA
SKCIIepUMEHTHPOBATb TOJbLKO NOpPH OJAaronpHUATHBIX aTMo-
chepHBIX yCI0BUSIX.

Ilaxke npu 3TOM MHOTHM MOKaXETCsl, YTO OHH OKAa3ajHCh
0o6GMaHYTHIMH B CBOMX OXHaaHusix (puc. 39), ogHako 3to xo-
polllee ynpax{HeHHe JJ/Is MCHBITAHUS CIOCOGHOCTH AacTpo-

tdotorpadpal

r'1TABA VI
®OTOIrPA®HMYECKHUE TEJIECKOIIbI

23. [peumywiecrsa pegprexropos

B oTpakaTe/nbHBIX TejecKonax — pegiekTopax 06 beKTH-
BOM CJYXXHT 3epKaJso, NOBEPXHOCTBIO KOTOPOTO SIBJSETCS
nepefHssi BOTHyTasi CTOPOHA TOJICTOI'O CTEKJSHHOTO IHCKA.
dTa MOBepXHOCTb, C ONTHYECKOH TOYHOCTbIO [OBeXeHHas 10
He06XOIUMOH KPHUBHU3HBI, MOKPBIBAETCS OUEHb TOHKHM CJIOEM
(ronmunoi B 0,1 Mx) cepebpa WM ANIOMUHHS U CTAHOBHTCSH
orpaxatomei. Takum o06pa3om, cBeTOBHE JY4YH He Mpo-
XOAAT CKBO3b CTEKJO, OHO HTpaeT pOJib OMNOPHI;, ero BHY-
TpeHHHe CBOHCTBA MaJo CylleCTBEHHBI, HO 3aTO ero ONTHYe-
CKasi TOBEPXHOCTb HOJKHA ObITh OTUIH(GOBAHA C UCKIIOYH-
TeJbHOH TOYHOCTBIO — B ueThlpe pa3a OoJiblllel, 4eM Mpu
M3rOTOBJIEHHH ONTAMYECKHX JIUH3 (IONyCcTHMble OLIMOKH MpH
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Y3ToTOBJIeHUH (GOPMBI TOBEPXHOCTH He JOJIKHBI MpPeBHIIATh
0,07 mK).

Jns ¢ororpadupoBanus pedeKTOpbl HMEIOT HEKOTOpbIE
CylllecTBeHHble npenMylnectBa: 1) 6e3yKOpDH3HEHHBI axpo-
MaTu3M, QOKYyCHPOBKa, CHeNaHHasl MO BH3YyaJbHbIM JydaMm,
ocraercsi TOH Xe JJs JIOOBIX HCIOJb3yeMbIX 3MYJAbCHH *),
2) Jerko cupefjaTh 3epKajio B TpH pasa Gosee KOpoTkodo-
KYCHbIM, ueM OO'BeKTHB TeX e pa3MepoOB; OTCIOfa clelyer
BO3MOXKHOCTb YKOPOYEHHSI HHCTPYMEHTa M yBeJHUYeHHs CBe-
Tocunbl. Ho camoe meHHoe ans n06HTeNs NPeHMYLLECTBO
3aKJjiouyaeTcss B BO3MOXKHOCTH H3rOTOBHTb CaMOMY, OYeHb
zelleBo H 0e3 cHelHaJbHBIX 3HAHUH, OTJMYHbIE 3epKaJa,
ropasfo Gosiee MOLIHbIE, YeM OGBEKTHBbI JOCTYNHBIX JIO6H-
TeJllo pe()paKToOpoB.

Mbl OTchblIaeM yHTaTessl, HHTePeCYIOLerocs STHM, K Noj-
POGHOMY OMMCAHHMIO H3TOTOBJEHHs 3epKana (cM. B GH6aHO-
rpadun kuury M. C. HaBamuna) Jio6HuTesneM, JHLIEHHBIM
crnenuajbHoro O6GOpYMOBAaHHS M He HMEIOIMM MpexBapH-
TEJIbHOTO ONbITa B TaKoro poja paborax. Te, koMy mocua-
CTJIUBUTCA paboTaTh B MAacTepCcKOfl KaKoOro-in6o acrpoHo-
MHYECKOro KpyxKa **) (puc. 40), MOryT BOCHO/Ib30BaThCA
coBeTaMu CBOWX 0OoJjiee OMBITHBIX TOBapHIeH, HO, BooOIIe
roBopsi, MOXHO NpPOBECTH BCIO paboTy H OJHOMY, B KyX-
He WM B TNOjBaJe, CAeNys OLHUM TOJIbKO KHHUKHBIM OIH-
CaHHUAM.

[Tepeuncium BKpaTlie HeoOXOAMMBle ONepalMH: 3epKaJo
yray6asieTcsi nocepeiHHe NPOCTO B pe3yJbTaTe MHOTOKpAT-
HOTO TPEeHHs] ero O ADYrofi CTEeKJ/sIHHbIH AMCK, KOTAa OTHO-
chTenbHd TpyObifi  a6pasuB  (kapGopynx Ne 100), mome-
LIeHHBIH MeXAy HHUMH, BBI3bIBaeT OoOJblliee CTHpaHHe B
[leHTpe Hallero 3epKaja B Mpouecce [OCJeI0BaTENbHBIX
JIBUXeHUH O0JbIIOH aMIJUTYAbl. BoruyTocTs peryaupyercs
NyTeM BeJIHYHMHBI pPa3Maxa 5THX JABHXKEHHH H HCIOJNb30Ba-
HHeM Bce 6ojiee TOHKHX abpa3HBOB, KOTOpble 06pa3yloT Bce
Gouiee H 6oJiee pOBHYIO MaTOBYIO MOBEpPXHOCTb. B HTOTE OUeHb
GOJIBIIIOrO uMc/aa IBHXKEHHH 3epKaJjla OTHOCHTEJbHO CTeKJia
aBTOMAaTHUYeCKH NOJyYaloTcs chepuyecKre mOBEpXHOCTH **%)

*) HMuave roBopsi, GOKyCcHPOBKA OfHA M Ta XKe JJs JyyeH Bcex
nove BoaH. (I1pum. nepes.)
**) YV Hac — B CEKUHAX JIOGHTENbCKOTO TENECKONOCTPOEHHSI OTHe-
neunit BATO. (ITpum. nepes.)
***) BorHyras — Halle 8epKaJjio, a BHIIyKJIoe — paGouee CTEK/O.
(ITpum. nepes.)
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C TOYHOCTBIO 10 MHKpOHA. YUToOrl OTNOMMpOBAaTH Temephb
CTeKJsIHHOe 3epKaJjo, HaA0 HCNOoJab30BaTh OoJsiee MsATrKHe
opynausi, cnocoOHble 0e30nacHO [/ MOBePXHOCTH HECTH Ha

Puc. 40. Ulandoeky 3epkasa amamerpom 26 cu
nposonutr B. A. Bopounos-Beabsmunos (1940 r.).

ce6e MOJHPOBOYHbIE CPEJCTBA; HAWJYYIIHM M3 HHX SBJsET-
csi cMoJa UM canoxHblil Bap. TOT e CTeKIsIHHBIH JHCK,
MIOKPLITBIA TOHKHM CJIO€M Bapa U MOJHPOBOYHBIM BELIECTBOM,
M03BOJIUT MOJYYHTb XOpOILIHe pe3yabTaThl. H3aroroBnenune

3epkasiia anamerpom B 20 cu TpeGyer okosao 40 uyacos pa-
60TbI.

24. OcHosHole Tunel gorToepaguueckux pegrekTopos

a) Cepuueckoe soznyroe 3epkaro, duagpazmuposar-
Hoe 8 yenTpe Kpusu3ubl. Takoll HHCTPYMEHT H3TOTOBUTb
Jerye Bcero (puc. 41,a). HakgonHble CBeTOBble NYYKH
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Puc. 41. OcHoBHbie Tulbl HOTOrpaPUYECKUX TEJIECKONOB.

a) Cdepuueckoe 3epkany, 3aaMadparMHpOBaHHOE B UEHTPE KPHBH3HBL:

1=cdepnueckoe 3epkano, 2—4yBCTBHTeAbHas naenka. 0) Teneckon HImuara:

1—chepudeckoe 3epKano, 2— YyBCTBHTENbHas MJEHKA, 3 — NIACTHHKA

Liimuara. 8) Teneckon Hbworona: / —napabonuueckoe 3epkaio, 2 — II0CKOe

sepkaao, 3— QoronnacTuHka. 2) Teneckon Kaccerpena: I — GoTONNacTHHKE,
2 —napaboanyeckoe 3epkano, 3 —rungp6oaudecKoe 3epKano.



najaloT Ha 4acTb cdepbl, HeT HHKaKUX aCHMMeTPHYHbIX abep-
pauxii (kombl, acturmaTtusma). Cdepuyeckas aGeppauus
cepuueckoro 3epkaja — He nomexa s ¢ororpaduposa-
HHSl, €CJM MHCTPYMEHT HeOOJIbLION M €ro OTBEpCTHe HMeeT
yMepeHHble pa3Mephi.

Canenywowas tabauua, BbIYHCAEHHAS MJIsA KPyXKKa Hau-
Menblie#i abeppauuu nuametpom B 50 MK, NaeT XapakTepH-
CTHKH IBYX MHCTPYMeHTOB. UTo6bl MONYYHTb HAHJYULIHE pe-
3yJbTaThl, HANO YYUTHIBATb KPHUBH3HY NOJS H NPUMEHATb
NJIeHKY WJH MJAaCTHHKH, YKpPeN/eHHble Ha BHIMyKJOH chepH-
YecKoil NOBEPXHOCTH, HMelollell paguyc KpPHBH3HBI, PaBHLIA
(hOKYyCHOMY pacCTOSIHHIO 3epKaJa.

OTHoCH- ILinamMeTp noaesHoro
[namerp Paauyc | Poxycnoe | Nuamerp TeabHOE noas
3epkana | KPUBM3HM | paccTosHne| aHadparmp| oTBepcTHE
D, uu R, MM [, M D, uu f/D
MM rpan
140 560 280 80 3.5 30 6°
200 1080 540 120 45 40 4° 15

6) Teaecxon [lmudra. B 3tom Teneckone (puc. 41,6)
cepuueckas abeppaliusi HCIOpaBJeHa C MOMOLIbIO OCOOBIM
o6pa3oM neOpMHPOBAHHOH TOHKOH CTEK/JIAHHON NJIaCTHHKH,
KOTOpasi NoMellaeTcs B LEHTPE KPHUBH3HbI, T. €. B IJIOCKO-
cTH auadparmbl Opeiblaymeii cucreMbl. Teseckon Moxer
HMeTb OyeHb GOJbLIIOE OTHOCHTENbHOe oTBepcTHe (IO !/og)
NP4 OTJHYHOM KauyeCTBe JOBOJbHO 3HAUYHTENIbHOrO MOJA.
HanGosee wacto ucmosb3yloTcss B aCTPOHOMHH TeJIECKOMbI
IlIMuara c oTHocuTesbHbIMH OTBepcTHAMH /o u !4, [lpu
3TOM CyLIecTByiollas KPHBH3HA MOJs 3acTaBiasieT ynorpe6-
JATb 0co0yl0 8binyKkayro Kaccery 0aa naenku. Hecmorps Ha
To, yro JjuH3a UlMuara c Tpyzom oTIHYMMa OT UJOCKOA
NJIACTHHKA (OTJHYHe cocTaBisieT Bcero 30 MK A/ MJIaCTHH-
KW auamerpom B 25 cm npu cBerocHae '/;), 3T0 oTam-
yHe OUeHb TPYIHO OCYLIECTBHTh C HEOOXONHMMOH TOYHOCTHIO.
Xorsi unaunbojsiee YacTO HCMOJb3yeMasi TeXHHKa Gbljla €O3-
naHa JiioOuTtesnsiMH, 3Ta pa6oTa HemocH/IbHA AJisi HadH-
HaloLlero.

B) Teaeckon Hetorona. dtor uHCcTpyMeHT (puc. 41,8)
caMblii MONYJAADHbIA y JioOHTenedl BCAEACTBHE JIETKOCTH
€ro H3rOTOBJIEHHA H BO3MOXKHOCTH NpPHMeHeHHs Kak JJjs
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BH3yaJqbHbIX, Tak H Aas doTorpapuueckux HabJIONEHHH.
I'naBHOE 3epKaJio uMeeT B pa3pese popmy napabosibi, HO Ha
3TOT pa3 OTKJOHeHHe OT cdepbl MOpsiAKa YETBEPTH MHK-
pOHa ANS 3epKaia ¢ KuaMeTpoM B 20 ¢ M cBeTOCHJIO#H /e,
YTO JIETKO JAOCTHXXHMMO B fpouecce noauposku. Takoe 3ep-
KaJo JaeT OTJHYHble H306pa’KeHHs TOJbKO BO/IH3H ONTHYE-
CKOft OCH; KOMa M aCTHCMaTH3M OTPaHHUHBAIOT pa3Mep MnoJjs
xopomux u3o6paxeHuid. PokajsbHass MJIOCKOCTb BHIBOAHTCA
HapyXy [pH TOMOIIH MaJeHbKOro MJIOCKOro 3epkana, Ko-
TOpOe CTAaBHTCH AHAaroHalbHO M OTOpachiBaeT H300paKeHHe
B6OK K creHke camoi Tpy6el. Cnexyromas tab/una noka-
SHIBaeT AJs HECKOJbKHX JIOOHTeNbCKHX 3epKaJl pa3yMHbie
TPaHHIBl HCIOJIb3YEMOTO TOJs 3peHHsi (BblpaKEHHOTO B MH-
HyTax H B MHJUIEMeTpPaX) NMPH MaKCHMaJbHOM aGeppaluoH-
HOM KpyXKe paccesiHusi 100 uk).

f10
5 6 7 8
D, nx

" MM " MM T MM ' 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
300 55 24 64 34 73 45 80 56

r) Teaeckon Kacceepena.

Bonbmoe mnapaGoauueckoe

3epKaJIo coueTaercsl 34eCb CO BTODHUHBIM 3epKaJjioM, HMel-
muM (GopMy BHINYKJOro runep6osionjia, KOTOpOe YBETHUH-
BaeT (pOKYyCHOe pacCTOsiHHe MOo#LOGHO pacceHBaloled JHH3e
Tesieo6bekTHBa (puc. 41,2). B uenom oxoHuaresbHOe (WiH
s¢pdekruBHOe) ¢oxycHoe paccrosHue*) B 3—5 pa3 Gouab-
e, yueM Yy ruaBHoro 3epkana. I[lo cpaBHeHHIO C (OKYCHBIM
paccTosiHUeM CaMoOro 3epkaja HHCTPYMEHT MOJyYyaercs
oyeHb KOpOTKHM. Ualle Bcero riaBHoe 3epKaJjio MPOCBEpJIH-
Baercsl B LEHTpe, YTOObl NaTh BHIXON NYYKy Jyuefl H TOraa
B 3TOT Teseckon HabMIOmaloT Kak B pedpakrop; noje 3pe-
HHA Yy Hero no HeoOGXOAMMOCTH MaJeHbkoe. Harorosieune
ONTHKU K HeMY CJIOXHee, 4eM K Tejeckony HbioTona.

*) A crenoBatenbHo, H MacwTab H3oOpaxeuui. ([Tpum. nepes.)
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25. Cbopka u monTUpPOEKA Teaéckonos

Tpy6a Teneckona moxer OBbITb coenaHa H3 AepeBa H
HMeTb YeTHIPEXyToJbHOe ceueHHe, HO HYXHO BCerja npemy-
CMaTpHBaTh yKpenseHHe 3epkaj Ge3 BCSIKOTO MeXaHHYeCKO-
ro CJ1aBJHBAaHHA HX H BO3MOXKHOCTb PEryJHPOBKH HX IM0JO-
JKEHHS1 NPH TOMOULIH YCTAHOBOYHLIX BUHTO8 BO BpPEMSI TOY-
HOM LEeHTPUPOBKH. MOXKHO HAaWTH TeXHHUECKHE MPOEKTH I/l
teneckona Heiotona ¢ Dff=1/¢ u MHOrounc/eHHbIe NPUMEpPHI
H3TOTOBJIEHUS] TEJNEeCKONOB JioGHTeNsIMH B cGopHuKax «Teie-
ckonocrpoenne» (cM. 6uGauorpaduio B KOHIle KHUIH).

Hcnonb3oBanue Teneckona Iuis ¢oTtorpadupoBaHHsa ne-
JaeT MOYTH COBepLIeHHO 00653aTe/bHOH 3KBaTOPHAJBHYIO
€ro MOHTHPOBKY. AHI/IMACKHE MOHTHPOBKH (THNA «JIOJb-
KH») W NpOCThle aHMVIMACKHE MOHTHPOBKH (puc. 42) Hau6o-
Jilee IPOCThl B H3TOTOBJIEHHH C OTPaHHYEHHBIMH CpPEeACTBaMH
H HaunGosee xecTkd. OZHAKO OHM TPOMO3JKH H, BOOOILE
roBopsi, HX HeJb3sl caenaTb mnepeHocHeIMH [Ipuxoautcs
npeiycMaTpHUBaTh AJsl HHUX TNOCTOSIHHOE NOMelleHHe — MOJ
OTKUIHON Kpbiulell. MOHTHPOBKH BHJIOUHBIE, HEMELKHE H HX
pa3HOBHUAHOCTH (pHc. 43) — MeHee TrpPOMO3JKH, HX YacTo
JenaloT TpaHcnoprabenbHBIMH (1/s TesJeckomoB o 20 cm
IMaMeTpPOM), HO XKECTKOCTb TAKHX MOHTHPOBOK MOXKeT ObITb
JNOCTUTHYTa TOJMbKO B TOM CJydyae, €ClH OHH MMEIOT OueHb
MOILHBIE OCH M BCSl MeXaHMKa H3roTOBJeHa OdYeHb Tila-
TEJIbHO.

Urober dotorpatdupoBaTh € 6GONbUIMMH BbiJepXKKaMH
JA100HTENIbCKHM HbIOTOHOBCKHM TeJeCKONIOM € (OKYCHBIM
paccTosiHHeM OKOJIO MeTpa HJiM GoJblie, He06X0IHMO HMETb
BO3MOXXHOCTb 'MAHMPOBATb C MOMOLIbIO KaKOTO-AHG0 cheiu-
aJbHOrO MexaHHueckoro mnpucnocobsenusi. Takoil naBura-
TeJslb, CBSI3aHHBINA C YaCOBOH OCbIO, NOJXKeH GbITh H3rOTOBJEH
0coO6eHHO THIaTeNbHO; €C/IH 3TO KacaTeJbHas 3y6uaTka 60J1b-
IIOro pajaMyca, To OHa OyaeT OyeHb JOPOrof; GOJNBIIHHCTBO
JobuTenefl  yIOBJETBOPAIOTCS [VIAAKUM CEKTOPOM G60Jb-
noro paanyca (yto6pl yMeHbIIHTb OWHOGKH B yrie), KOTO-
pblfi TalMT cTasbHasl JIEeHTa, CKpenJieHHasi C KOHTpraiko
npaMoro BuHTta (cM. puc. 42). [Ins npuBeleHHsl B JBHKEHHE
3y64aThbiX KOJIeC 4acCTO MCMOJIb3YIOT THPH H peryasitop, paGo-
TalOWKA HA TPEHHH, 3aHMCTBOBAHHBIA OT MOTOpa natedoHa.

dto MoxXer O6biTb TaKXKe CHHXPOHHBI/ 3J/1eKTPOMO-
Top, OWHOKH Xoma kKoroporo mopsaka 1% He mOJKHBI
paccMaTpHBaTbhCsi KakK HeNONYCTHMble, TaK Kak BO Bcex
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Puc. 42. Teneckon Houtorona ¢ orepctueM 225 mu u do-
KycHbIM paccrosHHeM 1,81 u nas dororpadupoBanus 3sesq
u Tymansocted. [lpocras anrauiickas 3sKkBaTOpHaabHad
yCTaHOBKA HA CcTOA0aX M3 LEMEHTHBIX TPYO W C JepeBsH-
HOM BUJAKOH [1Jsi 4acOBOH OCH; MPUCMNOCOBJEHUE IS THAM~-
POBaHHMS COCTOMT M3 TJaAKOrO CEKTOpPa, KOTOPHIH TAHET
cranbHasi JeHTa W TUpeBOH J[BuraTtesb OT (oHorpada;
Tpy6a TeaecKona NepeBsaHHast, ucKaTeab auaMeTpoM 108 aa.
Kaccera paccunrana Ha naactHHkd 4,5 XX 6, B LEHTpE OKy-
asp ¢ GOJbIIMM M0JEM 3PEHHs, KOTOPbIH 3aMEHSETCS Kac-
CETOH C Je3BHeM HOXa J4s TOUHOiH (oKycHpoBKH; 60KOBOH
OKyJasip caykuT mpu rupuposanuu. [loctpoen . Bakku
B [Lacaue.



caydasix Hajo CJeIUThb 3a TMAHPOBKOH # YaCTO MOANPABIATh
C TIOMOIIIbI0 MUKPOMETPEHHOTO BUHTA HENPABUJIBHOCTH XOAa,
HeyCTpaHMMBble faxke NIpH HaWJIydlleM MOTODE.

[Ipu Goabiiux 3KCNO3ULHUSAX H (POKYCHOM pacCTOSHHH
nopsiika 1,6 M HEBHITOJHO yCTaHaBJHBAaTh NapaJiesBEHO OC-
HOBHOH TpyGe N0CTaTOYHO MOLIHBIH TeJeckonm — Tuj, Tak

Puc. 43. Teneckonm Kaccerpena c orBepctueM 257 Mu 1
¢dokycHbiM pacctosiiueM 1,10 u (9KkBHBaJdeHTHBIH GOKYyC
cuctembl Kaccerpesa 5,50 wx) aas dororpadupoanus
Jlyuwnt u naauner. [Tpocras nemenkas skBatopuanbHas ycra-
HoBka. Tpy6a Teneckoma nBOHHas, ABHXEHHE C MOMOIIbIO
3y04aTKM C KacaTeAbHbHIM BHHTOM, YNPaBASEMbIM MOTOPOM
OT 3JeKTpuueckoro Qoxorpada ¢ GPHUKLHOHHBIM pEryJs-
TOpOM. AnamTep a8 MHKpoMeTpa U (okaabHOH Manodop-
MaTHOH KaMmepsl (CM. puC. 44).

Kak Bcerna OyleT cyuecTBoBaTbh JH(depeHlHalbHOE THY-
THEe, KOoTopoe OyneT MOPTHTb AaxKe caMoe TINAaTeJbHOe TH-
anpoBanne. Hy»XHO NOCTPOUTD crelabHylo KacceTy, cHab-
JKEeHHYI0 GOKOBLIM OKYJISIPOM, C MOMOUIBIO KOTOPOrO MOXHO
BbIGpaTh M306paKeHHe KaKOH-HHOYyAb TMAMPOBOUHON 3BE3-
o6 BHe ¢ortorpadupyemoil o6aacTi, — H3oOpaxkeHue, CO-
3/laHHOE CaMHM TeJNecKONoM (CM. OKYyJIDHYIO 4aCTb TeJe-
CKona Ha puc. 42).

Ceetocuanl '/g u Vs 1n1a 3epKan 0OBIYHBIX HBIOTOHOBCKHX
TeJIECKONOB HENOCTaTOYHO, 4TOGbl HCNOJb30BaTh BCIO HX
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paspelalollylo CHAY Ha CHHMKE, TOJYYEHHOM B NpPSIMOM
(oKyce; HEO6XOOHMO YBEJHUHTb H306paKeHHe C MOMOIILbIO
yBEJIMUHTEJNBbHONH CHCTeMbl, MOAOGHOH onucanHo# B § 21.
C 3ToH TOUKH 3peHHs1 0CO6eHHO BHIFOJHO HCNOJb30BaTh Op-
TOCKONHUYECKHH OKYJISAP.

7r0ss770277+

Puc. 44. Anantep nas ManodopmatHoit dokanabHOH Kamepn
¢ npucnocoGaenneM a8 ruavpoBanus Teseckoma Kaccerpena.

1 —namnouka 3,5 8 nag ocBeuUleHHA HHTeH (ecaH Hyxno), 2—okyaap Pam-

caena G=330% ¢ Teneckomom 257 MM, 3—ceTka HAyTHHHHX HHTeH, Hecy-
1A TaKke HOX M3 aJioMHHMs 0,02 ma, cayxamui IAs KOHTPOAR ycTa-
HOBKH pPaMKH KamepHl, 4 — 3eneHnit GHABTP, 5 — npusMa NOJHOr0 BHYTpeH-
Hero orpaxenus 10 X 10 mm, 6— OKyaspHblit koHew TpPy6Ml, 7 — amanTep,
8 — doroannapar «Jlefika» ¢ rubkuM aBTocmyckoM. BmecTo «Jleikus KF]C-
NHTCA SKBHBAaJEHTHad KaMepa C MaTOBHM CTEKJOM Ha MecTe naenkH. Ilo
HeMy peryaupyercd ceTka HHTE# mo Merony Pyko (puc. cmpasa).

Peduiektopsl Kaccerpesa co cBeTocu/10i /30 MOTyT GHITH
B KpafiHeM cJyuYae HCMOJb30BaHH 0e3 yBeJqHuYeHHs H306pa-
JXeHHs, KOTopoe noJydaercsi B POKyce yxKe JOBOJbHO 60Jib-
muM. JloCTaTOUHO CMOHTHPOBATh C NMOMOMIbIO NepexonHOMH
YaCTH Ha OKyJspHOH ompase HeGoJabmylo ¢GOKalbHYIO Ka-
Mepy. Xopomwo NpeaycMOTpeTb GOKOBOH OKYJAp, KOTOPbI
TI03BOJIHT PeryJHpoBaTb (POKYCHPOBKY TejiecKoma ObICTPO H
yacro, 6e3 ZeMOHTaXKa KaMepbl U B OCOOEHHOCTH MO3BOJHT
OTKPHIBATb 3aTBOP JIHIIb B CaMblil 6/71arONPHATHBIA MOMEHT.
Puc. 44 nokasbiBaeT NpHMep YCTAaHOBKH, HCNOJb3YIOLIHI
A5 GororpadHpoBaHHA MJAaHET C IIOMOLIbIO TeJsecKona
naeHOuHbIH ¢Qoroannapar (24X36 mm) C BHIBHHUEHHBIM
06bekTHBOM. XOpOIIHH CNYCK IO3BOJIHT YIPaBJATb 3aTBO-
pam 6e3 COTpsiCeHHs BCEro HHCTPYMEHTa.
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26. O630p npumenenuti peghparekropos

Hcnonb3oBanne TeneckomoB co cepHUECKHMH 3epKa-
JlaMH, IHadparMHpPOBaHHBIMH B LieHTpe KPHBH3HHI, H TeJje-
ckonoB IlIMuaTa CXOZHO C HCNONB30BAHHEM KaMep cpel-
Hero ¢okycHoro paccrosHust (ra. IV), Ho ob6napaer Gosee
UIHPOKUMH BO3MOXHOCTSIMH, OCOGEHHO Yy <«LIMHATOB». JTH
noc/jenHne B CHJAY 60JbIIOTO MOJsS H GOJNBLIOH CBETOCHJBI
N03BOJISIIOT NPeANpPHHATb NOCTOSTHHOe HabJllofleHHe HeKOTO-
pbix obsnacTtelt [anakTHKU C IIeJIbI0 NMOWCKOB HOBBIX 3Be3[I.
A cucremaTHueckoe 06Go3peHHe MOJIEH TajlakKTHK B CO3Be3-
auax [eewl, Bonoc Beponnku u Boabuwo#t Measenuusi *)
MoKeT GbiTb BO3Harpa)<JleHo OTKPBHITHEM CBepxHoBoOH. Ko-
POTKHe BHIJAEPKKH, KOTOpble BO3MOXHBI C 3THMH TeJeCcKo-
namH (cp. Taba. 1 a, crp, 93), ouenb ueHHsl Aas pororpacdu-
POBaHHUS ABHXXYLIUXCS H MEHSIOLWIUXcA O6bEeKTOB, TAKHX KaK
KOMEeTBl, a TaKxKe JJf raJakKTHYeCKHX TyMaHHocTe# (cM.
¢dorto X Ha BKJefike).

IlpakTnueckn 6e3rpaHuyHa 06J1acTh NPHMEHEHHS HBIOTO-
HOBCKHX TeJIECKONOB, CHAa0XXEHHbIX NPHCIOCOGJEHUsIMH AJIst
¢dororpadrpoBaHust ¢ GOJBIIUMH BblJePKKaMH; COTHSIMH
MOXHO COCYUHTATb TYMaHHOCTH H 3aMeuaTesbHble 3Be3JHble
CKOIJIEHHSi, KOTOpble JOCTaTOYHO BEJMKH, YTOOBl NaTh HHTeE-
pecHble W JeTajbHble H300pa*keHHs1 IpH HOKYCHOM paccTosi-
HHuH, JocruratouieM 1,5 #. Ix cBeTocHsa BBIHYXKAaeT AesiaTh
SKCMO3UIHMH BO MHOTO 4acoB JaxKe Ha CBEPXYYBCTBHTEJbHBIX
nnactuHkax (ta6a. la). [losyueHHble pe3y/bTaThl ILEAPO
BO3HArpaaaT HabJionaTelss 3a 3aTpaueHHble HM YCHJIHS.
Puc. 45 u 46 3anMCTBOBaHB H3 KOJIJIEKLHH, BKJIOUYalOmeH
6onee 120 HeraTHBOB, mosJyuyeHHnX B 1948—1950 rr.
®. Bakkn Bo PpaHIHM C TeJECKONOM, H300pa’KeHHBIM Ha
puc. 42; oHM JalOT NpejCTaBJeHHe O TOM, Y€rO MOXHO J0-
CTHYb: HEraTHBbl MOKa3blBalOT 3Be3bl N0 18-it BelHYUHHI H
C YecTblO BBHIJIEPKHMBAIOT cpaBHeHHe c ¢oTorpadusamu, no-
JYYEeHHBIMH Ha GOJIbIIHX 06CEpPBaTOPHSAX.

HecmoTpa Ha OTHOCHTENBHO KOPOTKHE 3KCIO3HLHH, IO-
ayuyeHue dortorpaduit Bbicokoro Kauectsa JIyHb H IJjaHeT
C TNOMOIbIO TejlecKona ¢ oTBepcTHeM Goabwe 20 cu cBs-
3aHO ¢ eule GOJBUIMMH TPYLHOCTSMH: HO B 3TOM H 3aKJiO-
YaeTcsl «CNOPTHBHLII» HHTepec JIOGHTENSA, OBJaJeBaOLIero

*) Tme HaxoAsTca ckomvieHusi GOJIBIIOrO uHcaa ranaktvk. ([Tpus.
nepes.)
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BceMH TOHKOCTSIMH ¢oTorpacduueckoit TexHuku. C Tene-
ckonoM HpiotoHa /s, cHaGXEHHBIM OKYJIAPOM, MAIOUIUM
15-kpaTHOe yBeJHUeHHe, Aaxie CHHMasi Ha YYBCTBUTEJbHblE
NJaCTHHKH, TIpUJAETCs ynoTpeGJasaTh BhIAEPIKKH BO MHOrO ce-
KyHa Jnisi JIyHBl B nepBOH YeTBePTH; B 3THX YCJOBHAX

Puc. 45. TymaHHOCTH, OKpYyXaio- Puc. 46. CnupanbHas rajakTika
mue sipkue 3se3nnl [lnean, cHaTeie Meceve 51 B Tonuux [lcax,
C TIOMOIIbIO TeJeckoma C OTBep- CHATas 1€JEeCKOIIOM ¢ OTBep-
crueM 255 MM ¥ GOKYCHBIM pac- cTueM 205 mm (cM. puc. 42).
crosndeM 1,81 x# (cM. puc. 42). [nacrunka «Cynepdyasryp»,
ITnactunka «Cynepdyanryp», Bb- BbLICPXKA 2 uaca (yseauue-
jgepxka 2 uvac. 15 muH. (yBeau- Hue 7%). Chumok &. Bakku
yenne 2*). Cuumok &. baxkuy, 1949 r.
1949 r.

MOKHO OYyIeT HaJesTbCA MOJYYHTb JeTaJH MeHblle CEKYHIbI
oyry, 4to cootBercTByeT 1800 # Ha JYHHOH NOBEPXHOCTH
TOJNBKO TPH HCKJIOUUTENBHO CIIOKOHHBIX H300paXKeHHsX.
Bpi6paB NoAXOASALLYIO 3KCIO3HLHIO, HAaJ0 CHenaTb OuYeHb
MHOTO CHHMKOB, YTOOBI 3aTeM BbIOpaTh OAMH C [EHCTBH-
TeJIbHO YeTKHMM H300pakeHHeM HeTaJjed.

Teneckon Kaccerpena /5 u Menko3epHHCTast 3MYJIbCHS
C TOBBLIIEHHOH KOHTPACTHOCTbIO, HA KOTOPOH MOXHO pas-
JAMYATb JeTaju pasmepoM Bcero B 10 Mk, 1n03BOJseT
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Puc. 47. Jlynnas nosepxuocts B paiione kpatepoB Kiasuyc u Tuxo,

cuaras 18 anp. 1948 r. XK. Texcepo ¢ MOMOWbIO TenecKona C OTBEP-

ctuem 257 mu (cM. puc. 43), B KaccerpeHoBckoM dokyce (f == 5,50 x).
Mnenka «Mukpodaiia nanxpo», sepepuka 1 cex (yseanuenne 10%),



Puc. 48. Mosepxnocts Jlyunt B patione kparepos Komepuuk u dparo-

chen, cuaras 18 amp. 1948 r.  Teneckomnom, H306paxceHHBIM Ha pHC. 43.

Kaccerpenosckuit dokyc 550 x. Tlaenka «Mukpodaiin nanxpo», Bb-
aepxkka 1 cex (yBeanuenue 19%). Cuumok 2. Tekcepo.




HCTO/Mb30BaTh MOYTH BCIO TEOPETHYECKYIO Pa3pellaiollylo
CMoCOGHOCTh HHCTPYMEHTA, NMOJyyast H3o0pakeHHe NpsiMo B
¢okyce. Tak Kak H3oGpax<eHHe NOJYyYeHO Moc/e OTpaXKeHHs
OT ABYX MocepeOpEHHHIX HJH aJIOMHHHDOBAHHBIX 3epKal,

Puc. 49. Jlsa cuumxa IOmnurepa, mokasbiBaolue GHCTpOE BpallieHHE

NAaHeTsl: ClIeBa — CHUMOK 24 aBr. 1950 r. B 23 uac. 54 MuH. BceMup-

HOTO BpEMEHH (HOAroTa LEHTPaJbHOrO MepuiHana 22°4), cmpasBa —

cHuMOK 25 asr. 1950 r. B 0 wac.' 18 MuH. (10Jrora LEHTPaJbHOrO Me-

punuana 36°9), temeckon c orsepcrueM 257 mu (puc. 43), kaccerpe-

HOBCKMH ¢okyc 550 #, miaeska «Mukpodailn naHxpo», BHIEPKKA
1 cex (yseamuenue 25%).

TO CBeTa OKa3biBaeTcsi MHOro GoJiblile, 4eM B clyuyae TaKoro
e OTHOCHTEJNbHOTO OTBEPCTHSI B COUETAHHH C OKYJSPHBIM
yBesiHueHHeM. BoT HeKoTOpble yKa3aHHs BeJHYHHBl 3KC-
MNO3UIMH AJS TeJecKolma CO CBeTOCHIOH !fo; (puc. 43)
35-mm nnenku «Mukpodaili-nanxpos:

Bospacr Jlyuwt (auu) . . 5 6—7 8—9 10  [oanas
dkenosuuua (cex) . . . 3 1,5 1,0 05 03
[Tnanetsr. . . . . . . . Benepa Mapc [Omnurep CarypH
dkcnosuuus (cex) . . . 01 05 1.0 —

Korna Boiepikka jJocTHraeT CeKyHIbl HaH GoJblle, Hy-
XKHbl HCKJIIOUHTeJbHEIE 0GCTOSATENbCTBA, YTOOW O XHOB P e-
MeHHO HMeTb Oe3yKOpH3HeHHYI0 THIHPOBKY TeJeckKona,
MOJHOE OTCYTCTBHE JpoXKaHMA (OT MOTOpa M OT BeTpa) H,
0co6eHHO, COBEpLIEHHO CIIOKOHHOe H3oOpakeHHe. [laxe npu
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HenpepbiBHOM HaOJIONEHHH 3a CBETHJIOM B GOKOBOH OKYJSIp
(puc. 44) u THaTeJbHOM BbIGOpe OJ1arOMPHSITHBIX MrHOBE-
HHH (HacTymalolHX HHOTJAa C WHTepBanaMu B 10 MuHyT),
TPYAHO oxHAaTb Gousbiie 5% xopownx uso6pakeHu#. Ho
HHOTZA MOXKHO JOGHTbCS [PEBOCXOAHBIX pe3y/lbTaTOB:
puc. 47 u 48 sBasiorcs npuMepamu ortorpacduit JlyHsl, no-
JY4YeHHBIX B TaKHX yc/oBusiX. Bropas ¢ororpadus coorBer-
CTBYET PeJKOMY CTEUYEHHIO GJaronpHSATHBIX OGCTOSITENbCTB.
Ha puc. 49 npuBomsatca ase ¢ororpadpuu lOnutepa (Ha
OpUTHHA/IbHBIX HeraTHBaX [HaMeTp MJaHeTH He OoJblie
MH/VIUMETpa), U3 CpaBHEHHsS KOTODHIX MOXHO 3aMeTHThb
6bicTpoe BpalleHHe NaaHeThl. ATMOC(epHbe YCJIOBHA Gbliu
IPH 3TOM TOJIbKO YJOBJETBOpPHTE/NbHbIE; YaCTO MOXHO Ha-
6aiofath GoJiee BHedamifiollee 3pesulle AeTaleil MOBepX-
HoctH lOnurepa.



YACTb TPETHA
TEXHHKA ACTPO®POTOI'PAPHH

XoTsi mposiBJieHHe acTPOHEraTHBOB M M3rOTOBJEHHE OT-
Ne4YaTKOB B NPHHIHNE NPOH3BOJATCH NO OOLIYHBIM NpaBHu-
JlaM, TOJIe3HO 3HATh HEKOTOpble OCOOEHHOCTH, UTO NO3BOJIHT
6o/iee MOMHO HCIOJNbL30BAaThb NOJYYEHHblE CHHMKH.

B 3Toii nocneaHell YacTH KHHTH MBI JaJHM HEKOTOpbie
obliMe yKa3aHHS MO 3TOMY [OBOAY, OTChbUlasi 4HTaTe/sl 3a
JeTalsiIMH K OGIIHM PYKOBOACTBaM no ¢otorpaduu. B npu-
JIOXKeHHH YHTaTeJb Haiger TabJ/HIb, B KOTOPBIX COOGpaHbI
BCE TeXHHUECKHe JaHHble, KacaloliHecsl pasJiHyHbBIX pasje-
JIOB actpodoTorpadus, KOTopeie noJje3Ho 3Hatb. bubanorpa-
(uueckuil ykasaTejb, HAaKOHEll, MOXKET CHyXHTb KaK T'HJ
npu BHIOOpe AOMOJHHTENBHON JHTEPATYPHI.

FJTABA VII

OBPABOTKA HETATHBOB WU HM3TIOTOBJIEHHE
OTIIEYATKOB

27. Ilpossaenue

[TposiBHTesb, TaK XKe KaK W HCHOJb3yEMBIH COPT 3MYJb-
CHH, JOJI’)KeH OBbITb Pa3yMHO BLIOpAH B 3aBHCHMOCTH- OT I1O-
CTaB/JeHHOH 3ajaud. Mbl yKe BKpaTlle YKa3biBajlH B NpeJbl-
NyWHX rjaaBax Ha THNB 3MYJbCHi, Oogblie BCero NOJXOAfA-
mue A pasiuyHbBIX 00'bEKTOB, OCOGEHHO MOAYEePKHBAsA 3HA-
YeHHe 3epHHCTOCTH 3MYJbCHH H ee KoHTpacTHocTH. Hano
BbIGMPATb MNPOSIBHTEJb B COOTBETCTBHH CO CBOHMCTBaMH
SMYJbCHH H JIyYlle BCErO BbIABASAIOUIHHA 3TH CBOHCTBA.

Cnenyiowas tabavna gaeT cocTaB psiia NpHMEHsEMBIX
METO/NITHAPOXHHOHOBLIX NPOSIBUTENEH, KOTOpHIE XOpOoUH B

GOJILINMHCTBE CJlyyaeB AJisi nposiBJeHdsi (oTorpaduyeckux
IJIaCTHHOK M IJIEHOK,
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Tun npoasurens
Beutectso HOpMaab- O4YeHb
MATKHA HBU HKECTKHH | yyacTKHi
Merton . . . . ... ... 5 22 1z —
Cyabdut saTpus GesBoaumii| 30 60 100 200 2
I'ugpoxunod . . . . . . . 2 6 10 15 2
Cona GespogHasg . . . . .| 25 40 70 —
PopmanuH . . . . . . - 20 cm?
BpoMucThit kaauit . . . . 0.5 1,5 32 —
Kunmauenas Boaa . . . . .| B koauuecrtBe, 10CTaTOYHOM, HYTOOHI
noayuuts 1 4 mposBuTENs

B toM ciyuae, ecnu Ha 35-uM NeHKe XOTAT MOMYYUTb
n3o06pakeHHe 0COGEHHO MeJKO3EDHHCTO@, MOXKHO HCIIOJIb30-
BaTb nposiButeab Konak D-76 ¢, 1m6o napadenujeHauamu-
HOBBIH NMpOABHUTEND, 1100, HAKOHEl, KaKOH-HUOYAb H3 UMelo-
IMXCA B [pOAaxe «MeJKO3ePHHCTHIX» mnposaBuTesaeil. Ho
HaJ0 NOMHHUTb, YTO 3TH NocJeaHue OOBIYHO TpPeGYIOT YBe-
JIMYEHHS BPEMEHH NpPOSIBJIEHHS, H YTO, C JADYrod CTOPOHHI,
NOYTH BCe aCTPOHOMHUYECKHe CHHMKH TPeGYIOT HpOSBJIEHHS
JI0 NONyYeHHsT MaKCHMaJbHOTO KOHTpacTa (HCKJIOYeHHS MO-
ryT KacaTbcsl JIyHBI, CONHEYHBIX NATEH, HEKOTOPHIX TYMaH-
HoCTeH).

3aTo 4yacTo NPHXOAHTCA HMETb &0 C HeNLOIKCIOHHPO-
BaHHBIMM HeraTHBaMH H MOXHO NOJYYHTb BHIFOAY, HCIOJb-
3ys1 nposiuTenb Komak D-82 ma kaycruueckoit come. Y ne
Halo0 OTKA3bIBATbCS OT NPEHMYIIECTB Pa3JHYHbIX MPOLECCOB
ycunenusi HerathBoB (§ 28).

dukcupoBaHHe B ABYX KioBeTax (mepBasi KHcJas, BTO-
pasi HedTpa/JbHasi) Halo NPaKTHKOBaThb BO BCEX CJAy4Yasix,
KOT'la XeNaloT COXPAaHHTb HEraTHBH B XOPOLIEM COCTOSIHHH
Ha JOAToe BpeMs.

28. Hcnpasaenue nedocrarkos

Met yxke ykaswmiBanu Ha npumepe ¢ororpaduposanus
OJIHI @, 4YTO YacCTo ObIBae€T BBHITOJHBIM HEMHOIO nepenpo-
AAIBUTb HEraTHUB H 3aTeM CJI€rKa NPOCBETJHTb €ro ¢ NOMOUIbIO
cyGTpaKkTHBHOrO ocjabutens. s 3TOro MOXKHO HCIONB30-
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BaTb KJaccuueckuil ocnaburens dapmepa, COCTaB KOTOPOTO
Mbl HAIIOMHHM:

Ocunabutenr Papmepa

Pacmsop A Pacmsop b
Bona 1 2 Bona 1 2
I'unocyabdur 100 2 | Kpacnas kpossnas coab
Cona 12 10 2

Inst ucnonp3oBanusi npu6aBuTh 5 cm3 pactBopa b K
100 c¢m3 pacrBopa A. Ilpu ocnaGieHun KioBeTy HelpepbiBHO
NoKayuBaTh; INepel JOCTHXKEHHeM KesdaeMoro 3¢dekra
OCTaHOBHTb NOKayMBaHHe Ha KOPOTKOe BpeMsi; NPOMBIBaTh
He MeHee !/, waca. [lefictBHe ocnaGieHusi GyieT TeM GOJIb-
e, yeM GoJblue OyAeT KOHIEHTPALHS KPacCHOH KPOBSIHOH
COJIH; KOHTPAaCTHOCTb BO3DACTaeT, eCJH YBEJHUYHTb JOJIO
pacrBopa b.

Bo MHorux cnyyasix, Hao60pOT, BCTPETHUTCS HEO6XOIH-
MOCTb YCHJIMTb CAMIIKOM cnaboe HM306pakeHHe, Halpumep,
B cayuae (ororpadupoBaHHs KOMeT MJH TyMaHHocTeil. To-
raa cnabble yacTd H300paxKeHHs XKenaTeJbHO YCHJIHTb, He
nojuepKUBasi Te, KOTOpPble MOJYYHJIHCh JOCTAaTOYHO IIOT-
HbIMH. MoxHO GyjieT B KpafiHeM cjyyae HCIOJIb30BaTh XH-
MHYECKoe YCHJIeHHe (IpONOpLHOHAaNbHOE PTYTHOE YCHJeHHe
B AByX pactBopax). OmHako Mbl coBeryeM BooOuie H3Ge-
ratb JAONOJHHUTENbHBEIX XHMHUYECKHX CNOco60B 06pabOTKH
NepBOHAYaJbHbIX HETaTHBOB H, KaK NPaBHJO, HCHO/b30BaTh
MeToAbl (DPH3HUECKOrO YCHJIEHHS B NpOIlecCe H3TOTOBJEHHS
orneyaTkoB. Jro siBJsercd Oosee THOKHM H HaJeXHBIM
Cnoco60M M COXPaHSieT HeNPHKOCHOBEHHbBIM OPHI'HHAJbHbIA
HeraTHsB.

29. Moayuenue konuid u 0TnE4aTKO8

STOT mpoluecc COCTOUT B NMPHHUHMIE B NOJYUEHHH C OPH-
THHAJIbHOI'O HeraTHBa IO3HTHBHOM KONMH Ha IJIaCTHHKe,
uMetolled GobIIYI0 KOHTPACTHOCTb, 3aTeM B MOJYyYEHHH C
3TOro NO3HTHBA BTOPOTO HeraTHBA, KOTOPLIH GyJeT HCIOJb-
30BaH yxXe [/s MoJyyeHHs] OTNeYaTKoB Ha Oymare: ITOT
IHKJ MOXKeT GbiTb MOBTOpEH, OAHAKO 3TO OKasblBaercs Gec-
NoJIE3HbIM, TaK KakK ceilyac uMeercs: BbI6Op copToB dororpa-
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¢uueckor 6yMmaru M, KpomMe TOro, BO3MOXKHOCTH YCH/IEHHS
OKa3blBAIOTCSl OTPaHHUEHHBIMH TeM, YTO OJHOBPEMEHHO C
u3obpakeHueM ycHaHBalOTCa Bce JAedeKkThl (LlapaluHBl,
IBUIb, 3€PHUCTOCTD U T. 1.).

YacTo MOXKHO u36exaTb H3rOTOBJIEHHSI BTOPOro Hera-
THBAa Ha CTeKJe W MeyaraTb HEINOCPEJCTBEHHO Ha Oymare
(c noMolbi0 NMepBOi MO3HTHBHOH KONMH) HEraTHBHHIH OT-
neuatok. Ero ncno/sib3oBaHHe MOXKeT ObITh GoJiee yNOOGHBIM,
YyeM OTIeuyaTKa MO3UTHBHOrO (HampHMep, B cAyuyae H3TOTOB-
JIeHHs] KapT C MOMOIIbIO 3BE3JJHbIX CHHMKOB).

MoXHO MpHMEHHTb [Ba MeTOJa YCHJIEHHs MyTeM MOJy-
YeHHs KOHTPATHUNOB: 1) neuataTh KOHTAaKTHO HJIH, €lle Jyy-
e, ¢ HeOONBIIUM yBeJHuYeHHeM (B 2—3 pa3a) ¢ NOMOLIbIO
yBeJHUHTeAs B napanajenbHoM nyuke (3ddekr Kaase);
NJ0THOCTb ()OHA MOXHO BbHIOpaTh TaK, 4TOOb NOMacTb Ha
NPSIMOJIMHEHHBIH y4acTOK XapaKTepUCTHUeCKOH KpUBOW H
NOJIYYUTh MaKCHMaJslbHBI KOHTpacT B Haubosee G6JeIHBbIX
MecTax NepBOHauaJibHOro HeratuBa. FHpodBasiTb Halo, pa-
3yMeeTcs, B KOHTpacTHoM nposiButesie. 2) HenocpencrseHHo
(doTorpadupoBaTh OpPUTHHAJBHBLIH HeraTHB, IVIOTHO NpHXKa-
THI#l KeJaTHHOBOHl CTOPOHOA K KaKOH-HHOYAb pacceuBalo-
el Gesnoll moBepXHOCTH (Hanpumep, OJecrtsuieii Gesof
OyMare, OmajOBOMY CTeKJYy) H OCBEILEHHBIl OTpaxKEeHHbIM
nudoysHbiM cBetoM. [lpu 3ToM ynorpebasercs ¢oroanma-
paT ABOHHOTO pacTsikeHHs (c yBeauueHuem !/;). C noay-
YeHHOro AHAaNO3HTHBA AENAIOT OTIHEYaTKH METOAOM KOHTAaKT-
Hoit neyatH. CniaGple MJOTHOCTH NPH 3TOM ycuasTcs 6oJb-
lle, yeM CpelHHe, TaK Kak B OTPa’KEHHOM CBeTe MJIOTHOCTb
CTPeMHTCS K HEKOTOpDOMY Npefleny, TOraa KakK IJIOTHOCTb
B IIPOXOJsLIEM CBeTe, KOTopas 3/ech YABaHBaeTcs, Heorpa-
HHYEeHHO BO3pacTaer.

Ecan moa pyko#i mmeercst yBeJqMuHTeNb, NEPBHIA MeTO,
BooG6ule roBopsi, yaoGHee.

30. Yeearuuenue

H3rotoBneHne NMO3HTHBHBIX OTHEYATKOB HaJ0 OCYyLIECT-
BJISTH NPH MOMOLIH YBeJHYEHHs] CO CleLHAJbHBIM NPOEKLH-
OHHBIM aNmapaToM. B mnponaxe HMeeTcsl MHOTO MojeJfei
Takux annapatoB. OTMeTHM, OIHAKO, YTO JIETKO CHAeNaTh
Taxkofl yBe/JHYHTeNb, €C/IH HMeeTCsl KOHIEHCOpHas JIMH3a W
¢oroannapat ¢ mexoM. Kak NpOH3BONUTL YBeJHUYEHHE H
KaKkHe BO3MOXHOCTH OTKDbIBAIOTCS IPH 3TOM, B OGILEM XO-
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polLIO OmHCcaHO B PYKOBOACTBaX Aas Jio6Guteneit dortorpa-
¢&uH, K KOTOPBIM MBI M OTCbl1aeM uyHTaTtens. Mbl npu6aBuM
JIHIIb HECKOJbKO 3aMeyaHHuil.

Kakoe B3sTb yBesinueHue, 4T0ObI MONYUHTh BO3MOKHOCTD
Ha OTIeyaTKe PasrisifeTb HPOCTHIM IJ1a30M CaMble MeJKHe
JleTa/ld, KOTOophble 3aleuat/esNdch Ha HeraTHBe, 3aBHCHUT OT
6oabioro yucaa (akropos. Ciofla BXOAHT H paspelnaromas
CnOoCOOGHOCTD  HCNOJb30BAHHOTO OOBEKTHBA, M COCTOSIHHE
atMocthepbl BO BpeMs CbEMKH, M pa3speliaioimias cnocoG-
HOCTb BLICOKOUYBCTBHTEJNBHO!N 3MYJbCHH, H YETKOCTb OTIe-
yaTka u T. I

«Msrko pucyiomas» ONTHKa CTPOro 3anpellileHa B Hayu-
Hoit (dortorpaduu. Heob6xoaumo no6GHBATbCS CaMOl TOYHOM
(GOKyCHpOBKH, UTOGBI MOJNYYHTb UeTKoe H3006pakeHue 3ep-
HHMCTOCTH (OTOIMYJIbCHH HeraTHBa Ha ortneuaTke. Hapmo mo-
3TOMy MMeTb OY€Hb XOpDOWHH OOBEKTHB LIS yBeJH-
yhTeasi, elle Jyyme ynorpebJsTb CrelHaJbHOe MPHCHO-
cobjieHre JJIsi KOHTPOJSI TOYHOCTH (DOKYCHPOBKH Ha Oy-
mare.

Takum o6pa3oM, MOJHOE HCMONb30BaHHE YETKOrO HeraTuBa
Tpe6yeT TAaKOro yBeJHUYeHHs, IPH KOTOPOM MOXKHO OblIO OBl
pasJjH4aTh 3€pHHCTOCTb HeraTHBAa Ha OTNeYaTKe.

[1py omHOM M TOM 3Ke yBeJHUYEHHH KauecTBO OTNeYaTKOB
6yleT HaXOAHTbCA B 3aBHCHMOCTH OT cnoco6a OCBelleHHs
HeraTuBa (M, pasyMmeeTcs, OT KayecTBa OOheKTHBA), HCIOJb-
30BaHHOTO B yBeJHUHTeEJe.

1. Ecin HeraTHB oOcBellleH NYyYKOM Jiyuel, CXOISIIHXCS
B ONTHYECKOM LeHTpe O0ObeKTHBAa OT TOYEYHOH JiaMIbi
(puc. 50,a), To H306paxkeHHe KaKOH-HHOYIb TOUKH Hera-
THBa OyJeT co3JaBaTbCsi TIVIaBHBIM 00pa3oM He6o./bLIONR
YacTbio OG'bEKTHBHOTO 3payKa; COOTBETCTBEHHO 3TOMY [IH-
GbpakKuusi OYeHb YXYAUIHT BHAMMOCTb 3€pHa 3MYJ/bCHH, OJ-
HaKO KOHTpacTHOCTb Gyjaer GOJBILIOH.

2. Ecan  HeratHB ocBellaercd JAH(GOY3HBIM  CBETOM
(puc. 50,6), To MyumHi# OGBEKTHB YBEJNHUHTENs HE CMOXKET
AaTb Xopoluero H3o6pa){eHHs B TaKHX YCJIOBHSIX; OTpaie-
HUS W aGeppalMy co3JalyT MOJIOUHO-6esyio ByaJib, KOTopast
YMEHBIUHT BCe KOHTPAacTBl H 3aMOeT 3epPHHCTOCTb TaK Xe,
Kak H TOHKHe JleTajld H300paKeHHs.

3. Uro6bl noNyuyHTh HCKJIOYHTEJBHO TOYHOE BOCIPOM3-
BeJIeHWe HeraTuBa, Hafl0 HCNOJb30BAaTb OOBbEKTHB YBENHYH-
TeJIsl O4eHb Xopouleeo KauecTs8a W ¢ GOJBIIHM OTHOCHTEJb-
HBIM OTBepCTHEM. B 3THX ycJ0BHSIX HCOOJb3yeMoOe moJse
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OueHb OTPaHHYEHO (HECKOJbKO MM HEraTHpa); OCBeLIeHHe
JOJIXKHO OBITH JOCTAaTOYHO paccesiHHbiM (pucC, 50, 8), uTO6GH!
KaxJas Touka HeraTHBa paBHOMEpPHO ocBeliajia Obl BXOJ-
HOH 3payoK OObEKTHBA.

Puc. 50. OcHoBubie cnoco6n meuaTH ¢ yBeauuuTedeM. Ha Bcex pucyn-
kax G6ykBaMu oGo3HaueHH: A — KOHJeHCOp, 5 — OueHb KOHTpAacTHas
Jetaab HeraTuBa, B — ¢oromerpuueckuit npoduias.

a) Hanpasaenwoe ocBewende (¢ ABYXJIMH30BHM KOHAeHCOPOM G6e3 pacceuBaTe.s):
] —Toyeynas naamna, 2— BHAEJEHHOM JeTaabl0 OO6BLEKTHB OCBELICH HepPaBHOMEPHO,
3 —n306paxKeHHe TOYKH OUeHb KOHTPACTHO, paspelleHHe CpelHee, CHJAbHAA 3epHHC-
ToCTh. 0) OcBemlenne oO4yeHb paccesHHOe (C OTPaXEHHWM CBeToM):. I — auddysop
cBera, 2—omanoBafd namna, 3—KOHYC DAaCCeAHHOTO CBET2 CAHUIKOM IUMPOKHUH,
yToOH HMCHOJB30BaThb MOJAHOCTBbIO O06beKTH3; 4 —u300pakeHHe AEeTaJH MaJOKOHT-
pacTHoe, mjoxoe paspeuieHue, caabaa 3sepuucrocth. 8) OcBelleHHe AAA  BHICOKOro
paspemredus (C KOHAEHCOPOM M pacceuBaTeseMm):. ] —rToyeydHas Jaamna, 2— MaroBoe
CTeKn0 (MaTHPOBaHH 06e CTOPOHH; TMOJOXEHHe MOXeT MeHATbCs), 3— KoHyc
paccesHHOro cBeTa, OAHOPOAHO OCBeWAIOUWMA TOJAbKO BXOXHOA 3pauok 06beKTHBa;
¢ —n300paxceHHe YMEpPEHHOrO KOHMTpAcTa, Xopouiee paspellieHHe, ecian 06beKTHB
X0pow! H JIOCTATOYHO OTKDHIT; TOHKAf 3€PHHCTOCTD.

[TepBoHauanbHble OTHeuaTKH ¢ortorpaduii, BOCHpOH3BO-
JUMbIX Ha pHC. 48 u 49, 6bl1M NMOJyYeHbl UMEHHO TaKHM 06-
pasoM, ¢ HCHoJb30BaHMeM oGbeKTHBa THnma Muayctap-50VY,
f=50, /35, o6ecneyrBalOLIUM BbHICOKOE paspellieHHe Ha MmoJje
6X6 MM, U OPTOCKONHYECKOTO OKYJsipa, HAIOIEro nef-
CTBHTE/NbHOE H300pa)eHHe HCTOYHHKA ¢BeTa Ha CTek-
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Je, MaToBOM C OOeHX CTOPOH, pacmnoJIOXKeHHOM BOJIH3H
HEraTHBa.

Bo Bcex cayuaax, korja uHTepecylolliee Hac H300paxe-
HHME 3aHHMaeT JIMIUb JOJI0 OCBELIeHHOH NOBEPXHOCTH Hera-
THBA, NOJIE3HO YNOTPebJsiTh MOAXOASAUIYI0O N0 pa3mepaM 3a-
CJIOHKY, NOMellas ee NMPSIMO Ha HeraTHB, 4YTOGH! Ipeceyb NyTh
Jy4yaM, NPOXOAALIHM BHE 3TOTO0 HM306pa)keHHs. DTH JyuH
Mor/u Obl co3JaTh MyTeM pacCesiHHs HEKOTOPYIO Byalb Ha
f6ymare B TOM MecCTe, I'le JOJXKHO MOJMYYUTbCS HYXKHOE HaM
n3o0pakeHne. 3acJOHKYy HeOOXOAHMO NPHMEHSATb BO BCEX
clyyanX, KOrja Mbl MMeeM JeJ0 ¢ HeOOJbUIHM, HO OYeHb
TeMHBIM H300paXKeHHeM, HaXOJAIMMCS NocCepelHHe OYeHb
CBETJIOTO HeraTHBa (Hanpumep, H3o0paXKeHHe COJIHEYHOTO
3aTMEHHS MU NJaHeTH ).

ITpubaukeHHO MOXKHO NMpPHHSATH, YTO OUEHb YETKOE H30-
6pa)keHHe Ha MEJKO3€DHHCTOH IJIEHKe MOXKeT BblIepkKaTh
yBeaunyente ot 20 go 50 pas (B ciayuae HafOGHOCTH 3TO HO-
CTHraeTCsl MOCPeACTBOM OJHOTO HJIM JBYX NpPOMEXYTOYHBIX
yBeJHUeHHH, HanpuMep 2X5X5=>50); ¢ Apyroi CTOPOHBHI,
HeJloJepKaHHOe H300paXKeHHe Ha BbICOKOYYBCTBUTEJBHOMH
MJIeHKe, YCHJIEHHOe B Mpoliecce H3TOTOBJEHHS OTMNEYaTKOB,
He CMOXKeT BBIJAEpPKaTb yBeJHUYCHUs OoJblie YeThIpeX HJIH
natd pas3. B obleM MOXHO CUHTaTh HOPMAaJbHBIMH YBEJIH-
uyeHHsd oT derhipex 10 10 pas.

31. Boibop 6ymaeu

Kak ofuiee npaBu/io, OTneYaTKH H3TOTOBJSIOTCH Ha Bbl-
COKOUYBCTBHTE/IBHOH (/51 mpouecca yBeauuyeHHss) Gpomo-
cepeGpsiHOfi Gymare — Gesoi, Gaecrtsiiel, TasSHUEBOH. Xo-
pOILO HCNOJIB30BATh 3JEKTPOIJISHIEBATeNb, NAIOMHA OJHO-
BPEMEHHO [IVIsiHell, JeJaloIUA OTNeYyaTKH COBEpPILEHHO
3aKOHYEHHBIMH, IPHYEM ellle HeMHOTO YBeJIHUYHBAIOMIHH KOH-
TPaCTHOCTb CHHMKa. ,

Pasymeercsi, KOHTpacTHOCTb GymMard Halo BHIOHpaTb B
COOTBETCTBHH C NPHPOAOH CHATOrO 0GbEKTa, HO B 0OO6LIEM
MOXKHO CYUHTaTh, YTO KOHTPACTHash H CBEPXKOHTpacTHas Gy-
Mard GoJibllle BCETO HCMOJNB3YIOTCS B HayuHO#H ¢oTorpaduu.
Ona nonXoOMT A/ Bcex CHMMKOB 3Be3JIHBHIX MOJel, Koraa
XOTAT NOJYYHTL HauboJjiee Genble H300paXkeHHsI 3Be3]| Ha
HauGosee uepHOM ¢oHe (0JHAKO, He NepeyCepACTBYiiTe B
MIOrOHe 32 OUYeHb YEePHHIM (POHOM, u4TOOBLI He MOTepATh C/a-
6bix 3Be3nl).

7 XK. Boxynep, X. Tekcepg 89



Ias BocnpousBeneHus cHuMKoB CoJHIla, MoJHOH JIyHBI,
nJaaHeT, KOMET, MeTeOpOB M T. A. TOAHUTCS TaKxke KOHTPacT-
Has Oywmara.

MoXHO HCIO/Mb30BAaTh HOPMAJbHYIO H Jaxe MArKyio Oy-
Mary B TeX CJydYasiX, KOTJa HMeIOT JeJo C H300parkeHHeM,
KoTopoe obJsanaer GOJbIIMMH Pa3HUUSIMH SIPKOCTEH, HANpH-
mep, JIyHa B nepBoil ueTBepTH, 3aTMeHHsT JIyHBI, HEKOTOpLIE
TyMaHHOCTH (HanpuMmep, TymanHoctb OpHOHA) H, BO3MOXKHO,
COJTHEYHble NATHA.

Xorsi Genasi risiHueBast Gymara MOXeT YLOBJETBOPHTb
Hac BO BCeX cJyyasX, HHOTAA MOTYT HMETb MPEeHMYILEeCcTBO
HEKOTOpble cOpTa MaToBOH MM GapxaTHcTofl OyMard H
Jlake TaK Ha3blBaeMOil XyJMOXKeCTBeHHO# OyMaru TemJabiX
TOHOB, €C/IH CIOXKeT 3ToMy cooTBercTByeT. Hampumep, mo-
JKHO MOJIYYHTb HCKJIIOUHTENbHO NpeKpacHble JYHHble CHUMKH
Ha «BeJliopoBoii» Gymare, 106HBasicb TJyOOKOro YepHOro
IBeTa 15 TEeHH KpaTepoB u rop Ha JIyHe; Kpome TOroO, Cle-
LyaJbHOe CTpPOeHHe 3Tofi 6yMaru COBEpIIEHHO YCTpaHser
3epHHUCTOCTb W306paXKeHHs], YTO NMO3BOJSIET JOCTHTaTh OUEHb
Goabmux yBennueHuit. Copra OyMarH «Temoro TOHa»
(xnopo6pomocepeGpsiHbIe) OYEHb XOPOIIH /51 BOCHPOH3Be-
JIeHHsl HEeKOTOPHIX LBETHHIX CHUMKOB: HalpHMep, 3aTMEHHH
Jlynw, 3axonos CoJaHua.

HaxoHen, rasocBetHass 6ymara (XxJopHpOBaHHasi), Jalo-
masi 4yepHo-rojy6oil ToH (mposiBneHHe B IHaMHHO(deHOJE),
XOpola J/1s1 KOHTAKTHOH NMeyaTH CHHMKOB TaKHX OO'bEKTOB,
KaK KOMETHl, TYMaHHOCTH, MOJsipHble CHUsiHAS H T. m. OTMe-
THM, YTO cpeiu OyMmar 3TOro copTa MOXKHO Ha#TH OGoJjee
KOHTpaCTHBlE, MOJAXOAsLIMe MJIs 3THX OGBEKTOB.

OrpaHHueHHBI!I HHTEPBaJ SIPKOCTEH, KGTOphle HalJsexa-
wuM o6pa3oM MOryT ObITb BOCIPOH3BeNeHbl Ha Gymare, ua-
CTO He JlaeT BO3MOXKHOCTH NepeiaTb BCIO TaMMy OTTEHKOB,
3ameyaTyeHHYI0 Ha HeraTHBe. B 4acTHOCTH, 3TO HeKOTOpble
tymanHoctH (Opuona, AHApOMenbl), JyHHBIE 3aTMEHHS
U T. 1. MOXHO Ha#iTH BHIXOA B TOM, 4TOOBH HameuaTaThb Mo-
3UTHB Ha CTekJe (T. e. JHANO3HTHB), KOTOPLIH MOXHO Gy-
JIeT paccMaTpPUBAaTh MPOCTHIM IJ1a30M HJH B JYNy, MOCTaBUB
ero mnepejy paBHOMepHO sIpKUM (GoHOM (roayGoe HeGo HJH
onaJjoBoe CTeKN0). M3o6paxeHus, NOJYuYeHHbIE TaKHM 06-
pasom, O6yayT o6naaaTb 6OTaTCTBOM OTTEHKOB H TJIYGUHOI,
KOTOpble HHKOrjJa He cMoXeT AaTb Oymara. Pasymeercs,
HCIIO/Nb30BaHKWe JHANO3HUTHBOB GyleT TakKe HMeTh GOJblioe
MPEUMyLIEeCTBO J/IsI aCTPOHOMHYECKHX CTepeOCHHMKOB,
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32. Peeuctpayus u xpauenue He2aTusos

Hcnosnb3oBaHne KoMIEKUNH HayuHbIX doTorpadui, naxe
oueHb CKDOMHBIX, TpeOyeT caMOro Cepbe3HOro BHHMAaHHA K
MapKHPOBKe, KJ1acCHU(HUKAUHWH M K COXpaHEHHIO HeraTHBOB.
[Mpy MapkHpOBKe CTaBSIT HoMepa KaKoi-HHOYyAb yXOGHOH
KJ1acCH(PUKaLUH H oOliHe yKa3aHUl (B YaCTHOCTH, JaTy
CbeMKH); OHH JOJI2KHbl HaHOCHTbCSl Jyyllle BCEro TYWIbIO Ha
)KeJIaTHHOBbIH CNOH BAONb OJHOrO U3 KpaeB cHHMKa. Cae-
JyeT u3beraTb KpacHbIX YepHHJ, KOTOpble He BHJHBI NpH
KpacHoM cBeTe (oTonabopaToOpHH, M CHHHX YepHHJ, KOTO-
pble MOTYT pa3J/loXKHTbCA MOA AEHCTBHEM BeIlleCTB, coXpa-
HSAIOIIMXCA B JKeJaTHHe nocae Bcex (oronpoueccoB. Map-
KHPOBKY HaJ0 MPOBOJHTb METOLHYHO, YTOOBI HCKJIOYHTD
Heo0XOJMMOCTb HalpacHbIX [OHCKOB M NepecMaTpHBaHHA
HeraTHBOB, Bcerfga ana HuX onacHoro. [JosesHo cosnathb
noApoGHbIH KapTOUHbIA KaTaJor BCeX HeraTHBOB, COAepxka-
IHi Bce NoJIe3Hble YKa3aHus o HUX: 0ObekT, aara, yac ¢o-
TorpadupoBaHHusi, UCNOJAb30BAHHBIH HHCTPYMEHT, COPT H HO-
Mep 3MYJbCHH, pa3Mep HeraTHBa, MPOJOJKHTENBHOCTb BbI-
JepXKKH, OHIbTP, ecAd OH OblJ HCHO/b30BaH, YCJAOBHA
IpOsIBNEHHS U T. [.

XpaHeHHe HeraTHBOB JOJXKHO ObITb NPeAMeTOM OCO-
6bix 3a60T. @UAbMbBl U NJIEHKH MOI'YT XPaHHTbCSl B CIELH-
aJbHBIX KOpoOKax, KOTOpble MOXHO HaHTH B NpOJaxe.
Hano us6eratb OGBIYHBIX KOHBEPTOB, TaK KaK BellecTBa,
ynorpebasieMble 1Jsi HX CKJIEHBaHHS, MOTYT CO BpeMeHeM
paspywnTtb H3oOpaxkeHue. [lnacTHHKH clleflyeT XpaHHTb B
KapMaHuMKax H3 [po3pauyHol OGyMarHd, NOMeEIUeHHbIX, Kak
KapTOUKH, B KapTOTeUHOM $lIHKe, B MeETaJJIHYeCKOH Ko-
poOKe, W/H IIPOCTO XpaHUTb UX B NepBOHayaabHbIX (Gabpuy-
HbIX KOpoOKax, CJOH K /1010, pa3fie/icHHble OfHA OT ApYro#
Yy3KHMH GyMaXKHbIMH [pPOKJaJAKaMH, KOTOpble HajeBaloTcs
Ha MPOTHBOMNOJIOXKHbIE Kpas KaxKAoH maacTHHKH. Kopobku
pacrnonaraloTcsi B filiHKe (aydile C NeperopojkaMi), Tie
OHH CcTaBsATCS Ha peGpo, KaK KHUIH B GuOaHOTeKe. KopoOku
JOJI’KHBEI MMEeTb HaJNHCH, He0OXoAuMble [J/151 OLICTPOrO OTHI-
CKaHMsl HYXXHOTO HeraTHBa. MecTo XpaHeHHs NOJKHO ObITh
JOCTaTOYHO CYXHM, CO CpelHell TeMIepaTypodl M BIajH OT
BCeX OMNaCHbIX HCIapeHHH.

OTnevyaTky J0JKHBI XpPAHUTbCH B KOHBEpTAaxX WIH aib6o-
max. Kpome BCeX yKasaHHBbIX Bbllue CBEACHHH, OTNEUaTOK
JOoJKeH HMMeTb YKaszaHus copta OyMard, YyBeJqHueHHe,

(A 91



B cyyae HeoOXOAHMOCTH — AaHHble O IPOMEXKYTOUYHBIX Hera-
THBaX. BOJILIIMHCTBO OTNEYaTKOB, MOMELIEHHbIX B 3TOH KHH-
re, CONMpOBOXIAKTCA TAKHMH YKa3aHHAMH. B HeKOTOpbIX
cayyasix MOXKHO (Kak 3TO Mbl cHejalii 3hech) H0GaBUThb
IIKaJIKy, NOKa3blBawllyl0 Macwirab6 B rpafycax, MHHyTax
HJH CeKyHJAaX AYrH. DTO 06GJEryuT HCNOJb30BaHHE CHHMKa,
B OCOGEHHOCTH, €C/IH LIKaja MoJBepriacb H3MEHEHHIO (NpH
NpoeLHpOBaHHH, NPH NyOGJHKAaLUH H T. 1.).

OrMmeTuM, HaKOHell, YTO CHHMKH, NpeJHa3HAUeHHble MJIs
NIpOELIUPOBAHHST Ha 9KPaH, AOJKHbI GHITb CHAeNaHbl OTHOCH-
TeJbHO 6o/iee CBETJIBIMH; XOpOIIHWH MO3HTHB C OYeHb yep-
HbIM (OHOM YaCTO KaXeTCsl CJHMILIKOM TeMHBIM B NpPOEKLHH
Ha 3kpaH. [lono6ubiM xe o6pa3om oTnmeyaTKH Ha Gymare,
npenHa3HayeHHble K BOCMPOU3BENEHHIO B KHHre, JOJKHBI
ObITb HameyaTaHbl CKOpee MeHee KOHTPACTHO, TaK Kak MpH
H3TOTOBJIEHHH KJHIIe KOHTPACT BCerja Bo3pacraer.

OTH yKa3aHHsl He MNpeTeHAYIOT Ha HcyepnaHue Bcel
TeMbl; Ha NPOTAXKEHHUH 3THX CTPAHHI, Mbl CMOIVIH 1aTb JIHIIb
OYeHb KpaTKHH 0630p IUHMPOKHX BO3MOXHOCTEH, KOTOPLIE OT-
KpBIBAIOTCA nepej JMo6uTesieM, H306peTaTeIbHbIM H HCKYC-
HplM B 00J1aCTH acTpOHOMHYeckoH ¢oTtorpauu. Mel moutu
He KacaJHCb 31eCb TOTO MOJE3HOTo BKJajJa B HaykKy, KOTO-
pblil MOXKeT cjJesaTh JIOOHTe/b aCTPOHOMHH. DTO yBeJo Gbl
Hac faJeko 3a npefiesibl, KOTOPHIMH Mbl CO3HATEJNbHO Orpa-
HUYHJIH COAepXkKaHHe 3ToH HeOONbLIOH H 3JeMeHTapHOH
KHUTH. JI10603HATe/bHbIH YUTATeNb M ONBITHHIN JIOGHTENb
CMOTyT HaHTH JONOJHHTENbHbBlE YK3a3aHHUSI B KHHTaX H
CTaTbsiX, YNOMAHYTHIX B OubauorpaduH.



NPUINOXEHHE
TABJIHLIBI H YHCJIOBBIE JIAHHBIE

Ta6ruya I
IpeneabHue 3Be3NHHE BENHYHHH *)
D, cx
o 1 2,5 5 7,5 10 15 20
3 10m2 ] 121 136 | 14m4 | 15m0 | 158 | 16™3
5 11,2 13,1 14,6 15,4 16,0 16,7 17,2
7 11,8 13,7 15,2 16,0 16,6 17.3 17,8
10 12,4 14,3 15,8 16,6 17,2 17,9 184

*) BeanunHH caMBiX caa6nx 3Be3l, KOTOPMe MOryT GbiTh eme
cdororpatupoBanbl 06 beKTHBOM C AuaMeTpoM D H ¢OKYCHBIM pac-
cTosHueM f (no Yummay v Py6uncreiiny).

Ta6auya la
[peneabubie BHAEpKKH *)
/Ip 1 1,5 2 28 | 35| 45 | 63 8 10
Tyae| 9 |10 15 | 30 45 75 25 4 6
MHH. | MHH. | MuH, | MuH, | MHd. | MuH. | 9ac. | wac. | wac.

*) MakcumanbHas nonae3Has BHIAEPXKKA NS CBEPXUYBCTBHUTENb-
HHX NJIaCTHHOK NpH OGBEKTHBE C OTHOMEHHEM f/p B GesnyHHyIO
HOYb HJH, HHAuYe, MHHHMaAbHad BBHIEPKKA, HEO6XOAUMAs s TOay-
YeHHS NpejeiabHHX BEAHYHH Tabu. 1
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Ta6auya 2

Buinepiku U nmpefeabHble 3BE3IHbIE BENHUHHBI *)

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

1 Man. . .| 771 | 970 | 105 11™3 | 11™9 [12™6 | 13™1
5mud. . .| 85 | 105 12,0 128 | 134 | 141 14,6
10 Mun. . .| 9.1 11,2 12,5 133 139| 146 15,1
30 mpn. . .| 101 12,1 135 | 143 149 157 16,2
1 vac. . .| 106 12,6 14,1 14,9 165 | 16,2 16,7
2 yac. . .| 11,2 131 146 | 154 160 | 16,7 17,2
4 vac. . .| 120 | 138 154 ] 16,1 168 | 17,5 18,0
6uac. . .| 125 14,3 15,8 16,6 172 | 17,9 18,4

*) Mpenenbubie 3Be3fHble BENMUHHBl 3BE3f, KOTOPHE MOXHO
cdororpaduposath ¢ 06bEKTHBOM JAuaMeTpoM D mpu pasiadyHbIX
BHIEpKKax T Ha CBEPXUyBCTBHTEAbHBIX IIACTHHKAX (IPHTOJHbI
mpu I  Tyaper M. Taba. Ta).

Tabruga 3
Macmtab usobpaxenuit *)

fien o .| B 10 15 20 30 50 [100 [200
1 rpanyc, ##| 09 1,7 2,6 35 5,3 871 174 | 348
1 muanumerp| 68°.8 | 344 [ 229 | 1772 | 11’4 | 69| 34| 17

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

*) Jluneiinne pa3mepnl (B #.M), COOTBeTCTBylOMe ayre B 1°
Ha HeOecHoii cepe, U Ayru, COOTBETCTBYlomUE | MM Ha MIACTHHKE
B (okyce 06beKTHBA C (HOKYCHBIM ggccmxnuem f (ca), nuneiinbie
pasmepnt nuckoB JIyHn u Cosnnua (30°) B mm.
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Ta6ruya 4
XapaktepucTuku HCKaTeas-runa *)

PokycHoe pacCTosaHHE
00bEKTHBA KaMeEpH,
L 5110 (15 (20 |30 50 | 100 | 200
TouHOCTb T'HIMPOBKH 21 11| 0,7} 0°.5] 0,3/ 0,201 3"
PokycHOe pacCTOsHHE

uckarteas, ¢ . . .| 20 | 40 |50 |60 |80 100 | 159 | 200
MuHHManbHOE YBeJAHU-

YEHHE . . . . . . . 5|10 {15 |20 |30 50 | 100 | 200

*) Mlpexneabubie AOMyCTHMBEE YTAOBbIE OMHMOKH THAMPOBAHHUS HJs
nonyyeHus YeTKUX 3Be3NHbIX H3oGpaxeHuil (pasmepom B 30 — 50 xK)
KaK GyHKuus GOKYCHOrO paccTossHHA 06bexTHBA (HOTOKAMEPHI; COOT-
BETCTBYIOIHE (OKYyCHBIE PacCTOSHHS THIA M MHHHMAlbHOE YBesH-
ueHue.

Tabruga 5
Yucao 383l Ha KBaapaTtHelif rpaxyc *)
r ""f:,‘;g;‘f:"a“ 0° 10° | 2° | 80° | 40° | 60° | 90°

3Besnnne 10™,0 7.7 6.1 44| 35 28] 22 1.8
peaduunsl | 12,0 55 42 30 23 18 13 10
14,0 370 270 | 176 | 125 94 61 44
16,0] 2140j1550 | 870 | 560 | 396 | 236 | 163
18,0 10200|7 480 (3620 [1990 |1310 | 730 | 480

I

*) CpenHee uHCAO PaBHBIX MO Gaecky uau Gojee SIPKHUX 3Be3],
MONCYHTAHHOE IJS PA3NMUYHHX GOTOrpadMyecKHX 3BE3THBIX BENHUHH
Ha MJIOLIAZH B OLMH KBAajApAaTHHIH rpanyc, kak QyHKIus raiaktuue-
ckoft mupotH (mo RanubiM P. Cupca).

. Ta6auya 6
ArmocpepHoe moriomenue *)
Boicota . .| 90° | 60° | 45° | 30° | 25° | 20° | 15° | 10°
[Toreps Gae-

cka . . .| 0”0 0™1|0m2 [ 0™5]0m7 1m0/ 1™5 | 2™5

*) Cpenuss noteps 6aecka (B poTorpadHuecKux 3BE3JHBIX BEJH-
YUHAX) Kak (YHKIH] BBICOTH Hal FOPH3OHTOM JJf sicHOro Heba
Ha paBHHIeE.




OJOTMOJMHEHHUE
ACTPOI'PA® BE3 BEJIYIIEH TPYBbI

Huxe onuchiBaercss ycrtpoiicTBo actporpada 6e3 uaco-
BOrO MeXaHH3Ma H Jaxe 0e3 BepylleH TpyObl-THIa. OTa
KOHCTpYKIHA Obl1a BnepBole ocyuecTBleHa B 1943 r.
B. A. BopoH1OBbIM-Be/nbSIMUHOBBIM H C TeX MOp C yCleXoM
npuMeHsanace JgoGureasMn. OHa TpeGyeT TONBKO HaJIHYHS
¢ortokamepbl. Takoll acrporpag nospossieT CHUMaTb 3Be3 -
Hoe He6O C JJIMHHBIMH BBIEPXKKaMH, COBCeM Ha Hero He
raspas!

Hnes pnanHoro acrporpada 3ak/iouaercss B TOM, 4TO
BBHY KOPOTKOrO (OKYCHOIO pAacCTOSIHHS €ro BpalleHHe
BCJIe]l 32 CYTOYHBIM JBHXXKeHHeM HeGa MOXKeT GHITb He OYeHb
ToyHbIM. OHO MOXKeT Ja)ke NPOU3BOAUTLCS HeOOJbUIMMH
CKauykKaMH TakK, YToObl 33 MPOMEXYTKH MeXJy NOBOPOTaMH
H306paxkeHHs 3Be3Jl CMeIlaJIiCh Ha NJIacTHHKe He GoJblue
yem Ha 0,025 mm.

Ha puc. 51a mana cxema acrporpacda, BBIMOJHEHHOTO
u3 JepeBa.

OcHoBy npu6opa cocraB/sieT Jocka C TpeMs LIypyna-
MH | I YCTAHOBKH €e TOPH30HTAJbHO 1O KPYIJIOMYy YpOB-
HIO WK MHade. K HeH nox yrioM, JONOJNHSAIOIIMM reorpa-
¢uueckyio wHpoty mo 90°, npHKpemjeHa Jocka 2, moiaep-
KuBaeMasi CTOHKOH. K HaKJIOHHOH Jocke cOOKY NpHKpenJeH
BEPTHKANbHO TPEYroJbHHK 3; cTopoHy AB TpeyrosbHHKa
Bu3upyloT Ha [loasipHyio 3Be3y, TeM CaMbIM yCTaHaB/IHBas
npubop B MepHAHAHE.

ToJcrasi noasipHast ocb 4 U3 NepeBa IUIOTHO BCTaB/eHa
B IIapHKONMOJAUIMIHHUK 5, NPUKpenJeHHbIH K focke. OHa cBo-
GOMHO NMPOXOJHT Yepe3 OTBEPCTHE B JOCKe MOJ 3THM IOA-
wunHukoM. K BepxHeMy Topuy mnoJaspHoi (4acoBoil) ocH
NMpUBHHYEHA IIHPOKasA AepeBsiHHas BHJKa 6. B Hell Ha ocH
ckJoHenus 7 Bpamaetcsi [1-o6pasHas nepeBsiHHasi pama 8,
B KOTOpO# ykpensieHa Kamepa 9 actporpada. [loa sua-
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Ko#l 6, uiy Ha Heli, ykpenaena kpecrosuna 10 c suntamu 11,
Ha KOTOpble HajeBaeTcsl rpy3 AJs HATATHBaHHs BenylueH
JIEHTBI.

C ocblo CKJOHEHHs CKpenjeH (aHepHBIH KpyT CKJOHe-
HUA [2, 3akpemJisieMblii B HY>KHOM I10JIOXKEeHHH 3axKHMoM /3.

e

AIIIIIHIIIMIM

Puc. 5la. Koucrpykuus acrporpada.

Kpyr pasgeseH Ha rpalychl HJAH Xe Ha HeM YCTaHaBJIH-
BaloTCs fABa TPAaHCMOPTHpa TakK, YToObl NpPH KaMmepe, Ha-
npaBjieHHOH Ha noJioc, orcuer Gui1 +90°.

HuXHUM KOHIIOM NOJsipHAst OCb YNHPaeTcsi B BelylHi
kpyr /4 (puc. 5la u 6), Ha KOTOPOM XECTKO YKpemjeH
xoMyT [5, HazeBaeMblii CBOGOJAHO Ha ocb. XOMYT CTSITH-
Baetcsi BuHTOM J6. [ns yno6ctBa BHHT /6 AOMXKeH ObITh
oueHb IJMHHHBIM. K Kpyry npukpenjieH KoHel JieHTH 17,
CMaTbiBaeMbiil ¢ Kpyra BUHTOM /8. DTOT BHHT JOJXKEH GbiTh
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pacnosioxeH B MJIOCKOCTH Kpyra M Bpauatbcs 6e3 Jiod-
ta (!) B cTofikax (moaumMnHuKax) 19, clenaHHbIX U3 JKECTHU.
B Hawmed KOHCTPYKUHH Obl1 MCNOJb30BAaH CTAaHOBOH BHHT
TeOJ0HTA ¢ Wwarom 2 mm (Wwar HaJo ONpelesNUTb OHeHb
To4n0). B KauectBe Benyilero Kpyra /4 MOXHO HCIOJB3O:
BaTb TOJNCTYI0 JOCKY Kpyrjoro Jaa6opaTOpHOro CTOJNHKA
aunamerpoM 20 cm (Takue CTOJNHMKM NPOJAIOTCS B Marasu-
Hax yueGHbIX moco6Hil v nabopa-
TOpHOTO 06opyAoBaHHA). JleHTy
17 nyywe GpaTbh U3 TOHKOMH cTa-
JH, HO MOXHO HCNOJb30BAaTh
laxe JIEHTYy OT nHwyllel Ma-
wHHKY. HaTsxeHnue neHTs obec-
NeuyHBaeTcsl HC NMOKa3aHHBIM Ha
puc. 5la rpysom, KOTOpbIi Kax-
Ablfl pa3 HaJlo nomeuiatb K BO-
CTOKY HJIM 3amajly OT OCH Bpa-
IeHUs1 UHCTPYMEHTa. .

I'afika 20 cBOGOJHO CKOJb-
3UT N0 BHHTY, NPHKHMAaACh OA-
HOM TpaHbi0 K HampasJsioule
2], cornyto#t u3 xecrtd. Ha ro-
JIOBKY BHHTa HajeT (aHepHbIH

Puc. 516. Beaymwmit kpyr. WM KapTOHHBI Kpyr 22 OKoJo

20 cm puameTpoM C JeJeHHSIMH

(cMm. nuxe). Bup Il-o6passoii

JOCKH C KaMepoit 9 1 yCTDPOHCTBO OCH CKJIOHEHHS H €€ Kpell-
JIeHUsl TIOKa3aHbl Ha puc. 51B..

YcTaHOBHB WITAaTHB Ha TaGypeTKe WJH KpblibLe MO Me-
puaHaHy, KaMepy NOBOPayYMBalOT HA HYXKHYIO 06.1acTh (MO-
JKHO MO OTCYeTy Kpyra ckjaoHeHHs). Ilocie 3toro, ocBoGo-
JHUB XOMYT M NpHAEp}KHBasi BeAYIUHH KpYT OT MajeHHs C
4acoBOM OCH, MOBOPAYMBAIOT KaMepy Ha HYXKHbIH 4acoBof
yrosi — Ha CBeTHJO. YJAep:KuBasg KaMepy B 3TOM [OJIOXKe-
HHH, MOBOpAYMBAalOT BeAyLIHH KPYr, MoKa He HaTsHeTCs
neHTa. [TotoM 3a)XKMMalT XOMYT H B MOAXOASIIEM MecTe
HaJeBalOT Ha KPECTOBHHY Tpy3, HAaTATHBAIOWHUE JIEHTY.

Pacuer nosoporos sunra. 3a ceKyHAy 3Be3JHOTO Bpe-
MeHH 3KBaTopHa/bHas 3Be3fa cMmeiaercd Ha 1°:239. Ilo-
BOpOT Ha 1° mpu QokycHoM paccrosinuu Kamepol F cocras-
aser F/57 mm Ha doTonnenke (miactuhke). 3a | cex cme-
ienue Oyger F:57:239=F:13623 mm. UtoGb cMelieHHe
He mpesbiwano 0,025 mm, actporpag AOMKEH OCTaBaThCst
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HETIOABHKHBIM He noJee ueM 0,025: (F/13623) =341:F cexk.
[Tpn F=100 mm 3T0 BpeMmsi ¢ MeXAy MOBOPOTAMH COCTaB-
asiet 3,4 cex, npu F=50 mm 6,8 cex u 1. a. Ilpu 3apanee
M3BECTHOM BpEMEHH Hayasia 5KCMO3HULHH MOXHO COCTaBHThb
TabJHYKYy MOMEHTOB BpPEeMeHH, B KOTOPble HaJ0 MOBOpauH-
BaTb Kpyr 22. Hanpumep, npu Hayaje dororpadupoBanus
8 8 wac. 156 muH. 0 cek. Kpyr Hajo NOBOpauMBaTh (NpH

2

AN

®ln

Puc. 51s. Jleraap kpenaenus actporpada.

F=50 um) B 8 uac. 15 mun. 07 cek., 8 yac. 15 mun. 14 cex.,
8 uac. 15 muu. 20 cek., 8 yac. 15 MuH. 27 cek. U T. A. (ce-
KYHIBl OKPYTJSIOTCS).

Ecin R — panuyc Benyuiero Kpyra, A — mar BHHTa H
n— poas 060poTa, Ha KOTOPYI BHHT Halno NOBOPauHBaTh
uepes Kaxibie ! cekyHn, To 2mR: (h/n)=86164:¢, rae
86 164 — unc/10 CpeHNX CEeKYHI B 3BE3JHBIX CyTKaX.

Ecnu h nano, a BeqMunHOH ¢ MBI 3agaeMcs, TO YTOGH 7
COCTaBAsIO YAOGHYIO AOJI0 OKPYKHOCTH, Hampumep, 1/60
(T. e. 6°), pamuyc Kpyra R Hago BBIUMCJHTBH MO 3TOH dop-
myne. Ero okpyXHoCcTb pasfesquTh Ha n paBHBIX 4acTeil H
J0 COOTBETCTBYIOILHX METOK NMOBOPAYMBaTh KPYT yepe3 KaxkK-
Able ¢ ceKyHA. DTO HETPYAHO [a)ke MPH MOPO3e.

Ecian monb3oBaThCsl TOTOBBIM BeLYLUMM KDYrom, TO 1,
BeposiTHee BCEro, OKa)KeTca He MeJbiM uucioM. Ecan
R=100 mm u h=2,0 mm (3Ty BeJUUYHHY HAJO ONpECNHTD
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OYeHb TOYHO) H Mbl 3aJajuMcs 3HaUYeHHEM f{=D5 CeK, TO H3
¢dopMyasl caenyer, uto n=>54,85 u uepe3 Kaxiable 5 cex
BHHT HaJ0 noBopauuBaTth Ha 6°5603. [lpumercsi BBHIYMCAHTH
MHOIO YIVIOB, KPaTHHIX 3TOH BeJIHYHHE, U OTMETHUTb HX BCe
Ha Kpyre 22, oKpyrassi KaxAblii A0 OJHxakuiero rpaayca.
Ho nenb3s 3a yroa noBopoTa cpa3y NpPHHATH OKPYIJIEHHOE
3HayeHHe 6°5, Tak Kak omHOGKa OyAeT HaKOMIATBCA H yxkKe
yepe3 4 MHHYTHl 3KCNO3HLHH, NpeXJe YeM BHHT cleJaeT
oauH o6opot, omnbka pocturer 3° a uepe3 40 munyt 30°
CooTBeTcTBEHHO H300pa<eHHe 3Be3[bl pa3MaKeTcs B uep-
Touky mnauHoto 30°:6°5... , 1. e. okosmo 0,1 mm, yTo Hemo-
TyCTHMO.
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JK. Bokyaep, JK. Texéepd
®OTONPA®UPOBAHUE HEBECHbIX
TEJ

(ans mobureneil acTPOHOMHHU)

M., 1967 r., 104 cTp. ¢ Ha

Penaktop I'. C. Kyauros
Texu. penakrop C. A. [lxanp
Koppektop A. @. Cepruna

Cnano B Habop 10/I 1967 r. Iloanucano k meuarn 25/V 1967 r. Bymara 84x108!/,,.
¢us. ned. a. 3,256+-0,25 n. a. BxkA. Ycnosu. med. A, 5,88. Yu.-usn. a. 5,4.
Tupax 15000 sx3.  Llesa xuuru 29 xon.  3akas Ne 580.

HanateancTBo «Haykas

laaBHas penakmus HU3HKO-MaTeMaTHuYEeCKOIl
auTepaTyphl.
Mocksa, B-71, Jlenuuckuit npocnexr, 15.

Jlerunrpanckas tHnorpadus Ne 2 uMenn Esrennn Cokogosoft
T'naBnosurpadbnpema Komurera no neuatH npu Cosere MuHHCTpPOB
CCCP, HamaitaoBckufi npocnexr, 29.



®oro-l. Boabwas komera 1948 r., chortorpadupoBannas HenoOABHAKHBIM

ammnapatoM «Jlefika». O6'bekTuB «dapbMap» co cBerocuaoit 1/3,5 u do-

KycHBIM paccrosiiueMm 50 wa. Boinepwxa 25 cex. CHHUMOK JIOKTOpa

JIs Tlasa 13 nos6pst 1948 r. ma crauuuu Canaua MaynteHc oxono
An6ykepka (Hplo-Mekcuxo).

®oro Il. Maeunntit Ilyte B Jle6eme u TymanHocts Amepuxa. Cdoro-

rpapuposano ammaparoM «Jlefika» ¢ o6bekTuBOM «3ymmap» Jleiitua

npu cerocuae 1/2 u doxkycHom paccrosinuu 50 su. Inenxa «Ilaoc X»,
Boiiepikka 20 MuH. (yBEIMYEHO B YETHIpE pasa).



2oeh | ex¥doriag 'WododHOTHOM UOH
-HIXKQRH) ‘Hodowey HOHIANOPONLOdON NOWHMHD) ‘MIA]] WOH
-hOU|\: § BLUY]] HLYEIEE0D € OMBIQO JOHUEIEE ‘A 010D

‘HUN ¢ oeh | exxdorks ‘«dAiarfpdauf)» euHuLIRIL
‘G'p/1 HOIMD0LEd U WH ()]g WOMHEOLdded WIGHIANOD O
eir3204d «doruip» auisdd9Q suHImoroun oloHdagoronle
ouHBMIE loeglceson exude[| eitHoendoJ OJOHKO!I HEHIQE
sudediorodp -omdaradi) & dqih[] HMGHRIrY [ OlOd




Poro V. Cossesnue OpwoHa, chororpaduposannoe Tekcepo B 1919 r.
KkaMepoit ¢ o6bekTuoM «Cremnops Bepruo 210 am, 1/4,5; naacTunku
«Cynepdyasryp», Beiepxka 1 uac (yBeamuenne 2%).




doro VI. Paccesnnoe cxomaenne Meccbe 35 B Bausneuax, cdororpa-
¢upoBaHHOEe ¢ OMOIIbI0 1BYX 00bekTuBOB: «Cresnop» Bepruo 210 anu,
1/4,5, nnacruka «Cynepdyabryp», BblepKKa 1 uac (yBeauueHue 5%).
Cuumok Moanexa, 1930 r.; ob6bvexktuB Hanbmeiepa, orBepcrue 16 cu,
¢pokycHoe paccrosuue 1,39 ., naacrunka «Omra», BbIIEpkKa 57 MuH.
(yseanuenue 2,3%). Cuumok K. Texcepo, 1949 r.

Poro-VII. Tymannocts Aunpomenst M31, cororpadbupoBantas o6bek-

tuBoM *[leruBaas, orBepcrue 153 mm, ¢okycHoe paccrosHue 1,02 a,

naacrudka «Cynepdyasryps», souiepxka 1 uac 30 mun. (yBeanuenue 1,8%),
Cuumok K. Tekcepo, 1938 r.



®oro VIII. Boabwas tymaHHocTs Anppomennl Meccoe 31, cdororpa-

¢upoBanHas o6bektuBoM «Crennop» Bepruo 210 wma, 1/4,5 maactunka

«Cynepdyasryps», Boigepxkka 1 yac (yseauuenue 4%). Cuumok XK. Tek-
cepo, 1949 r.




®ore IX. Pororpadusi xomers: Mkeis — Ceku. CHata Max-Kaopom
r CLIA 31 okt. 1965 r ¢orokamepoi «Kourakcs,-f=35 mm. Bor
nepxka 12 cex.




Poro X. Boabmas TymanHocT, AMeprka B cos3sesuu Jlebens, choto-

rpaduposannas teaeckornom IlImunra (30 cu, f/D = 1,98) obcepBaTopuu

Bepxnero Ilposanca. Ontuka Annps Kynmepa. Cuumox 19 mions 1952 r.

XK. Texcepo, Bmigepka 15 wmun. Ilneska «IlopTpa-¢uabm» 10320
(Ucrman Kopnak).



doro XI. Pororpapus Muaeunoro Ilyrtu. Ilonyuesa coeTCkuM nw0GH-
tenem actponomun C. M. Copunbim (Baky). Poroannapar «30pkuii»,
06beKTUB 5 cM, ![3,5. Boiepikka~20 MuH.
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