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[MPEINCJ/IOBUE

Bonswoit Brkaan ororpabun B passurie npocdeccHoHab-
HOH aCTPOHOMHH, 3aK/OYAlOWMHCA B CO3JAHHH HOBBIX BHIOB
BBICOKOHH(POPMATUBHBIX (hOTOMaTepHa OB, B TOM YHCJIE C Ma-
JIBIMH OTKJIOHEHHSIMH OT 3aKOHA B3aHMO3aMECTHUMOCTH, 3aMeT-
Hble ycrneXH B 00/1aCTH MOGUTENbCKOrO TeNeCKOmOCTPOeH Hsi—
BC€ 3TO CO37aeT G/aronpHATHBIE YCJAOBHA /S AaJbHEHIIero
pasBHTHs OOUTEJBCKOH acTpodororpapuu B Hallel CTpaHe.

K' coxanenuo, GOJBIIMHCTBO PYKOBOACTE 110 JIOGHTEND-
CKO# actpodoTorpadud B 3HAYHTENHHOH CTEMEHH ycrapeJio.
[Tocnennsis Kuura 14 awoGutesedt acTpOHOMHH «@ororpadu-
poBanue HeGecHpix Tes» )K. Bokyaépa u K. Tekcepo Gbiia
H3JlaHa ABailaTh JIeT Ha3aj u cTafla GubauorpadHueckoi pen-
KOCTBIO.

B sutepaType nas smoGuTesteii-acTPOHOMOB He OMHCAHbL
METO/bl MOBBILIEHHSI YYBCTBHTEABHOCTH — HIEPCEHC UG HITH-
3auist H JaTeHCHIKaLHs, Crocobbl yCHICHHS HIH ocTab/aeH s
DPOsIBICHHBIX (poTOMATepPHaIoB H T. . OTCYTCTBYIOT XapakTe-
PHCTHKH COBpPEMEHHBIX BUIOB OOBEKTHEOB. Maso BHUMaHuq
YARJAETCS] CLEMKAM LEJBIX KJACCOB OOBEKTOB, CJAHIIKOM Ger-
JIO OMJICBIBAIOTCS MPHYIHBI PE3KOTO CHHZKEHHSI KauecTsa (GoTo-
rpaditii 3a cuer atMocdepHBIX 3((GEKTOB M KAuecTBAa ONTHKMU
H T. [

Ilpennaraemasn unrtatesmo Kuura «JTio6HTennckas actpodo-
Torpagusly npeaHasHayeHa JJisl TOTO, 4TOGBI B 3HAUHTENLHON
CTENeHH NPEOI0JaeTh YKa3aHHble HeAOCTaTKH. JIIOGUTeMO acT-
POHOMHH NPUXOAHTCS CTPOHTL PasJIHUYHbE MPHCITOCOBASH K
M 1axe Teneckonsl. [1o3ToMy B raaBe nepBoil npuBeeHbl cpe-
ACHIS! 13 3JIEMEHTAPHOH ONTHUKH H PacCMOTPEHbI HEKOTOPBIE
abeppaunn 00LeKTHBOB. Bce 310 MoxeT norpeGoBaThest Ha
npaxtike. I'JaBel Bropasi H TpeTbsi NOCBSILUEHBI ONHCAHHIO
rnpouecca 00pa3oBaHUs CKPBITONO H300pax<e€HHs B TaJoreH-
cepelpsiibIX  poTOrpaduuecKux MaTepHasax, HX CBOHCTBAM,
crocofam  XuMuko-gororpadiueckoil o6pabotki. B raabax
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YeTBEPTOH — [I1eCTON pacCMOTpPeHBl THMBl  (oTOrpaduuecKux
WHCTpYMeHTOB., [Ipu 3ToM MexaHH4ecKHe KOHCTPYKUHH OIlH-
caHbl 6erso, Tak Kak UHTaTe]b MOMKeT O3HAKOMHUTBCS C HHMH
no pekomeHayemoii aureparype [l, 7, 16, 24—38]. Pacckasbi-
BaeTcsl Takke O crnocofax ¢ororpadhupoBaHHsg DAa3AHYHBIX
aCTPOHOMMUECKHX OOBEKTOB, NPHUBEIEHBI IKCMOHOMETPHIECKHe
pacuetsl W Jpyrve cBeleHUs], HeoOXOAHMBle I/ NOJY4YeHHUS
BBICOKOKAUECTBEHHBIX H300paxkeHHuH,

I'naBul nepBast, uyeTBeprasi, nAras M [LecTas HamHCaHBI
JI. JI. Cuxopyxom, Bropasi u tperbsi — M. P. Ilnonsckum.

[Ipu paGoTe Hajy KHHTrOM aBTOPHI HCXOAW/IM H3 TOrO, 4YTO
ypTaTesqb pacro/araer onpeieseHHbIMH MO3HAHHUAMHU B acTpo-
HOMHH W 3aHUMaJICS B 6oJibliefl WK MeHblIeH cTeneHH dororpa-
¢uet. [Ias pacliipeHus KPyrosopa Wi yTOUHEHHST HEKOTOPHIX
MOJIOKEHUH OH MOXKeT 06paTHThCH K PARY APYIHX KHHI, CHH-
COK KOTOPBLIX NMPHBENEH B KOHIE KHUMH. CCBHIIKH HAa HEKOTOPBIE
U3 3THX KHUT JaHbl B TEKCTE B KBaAPATHBIX CKOOKax.

ABTOpEI BRIpaXkaroT HCKpeHHiolo GaarogapHocts I'. C. Xpo-
MOBY, HHHIHATOPY HaNHCAHUA 5TOH KHHTH, H peleH3eHTaMm
B. JI. XoxmoBoit 1 A. C. QPomuHy 3a psAA MOJE3HBIX 3aMeua-

HHH M [pejIOKeHHH, CIOeJaHHBIX NPHU IPOUTEHHH DPYKOIHCH
KHHTH,



|

F/IABA [TEPBAY

HEKOTOPBIE CBEJEHUS
OB OINTHUKE ACTPOTPA®A

§ 1.1, CBET, JIMH3bI U 3EPKAJIA

Caerfimmascs To4Ka, HanpHUMep BOJOCOK JIaMIOUKH Ha fase-

KOM CTOIGE, BO BCEX HANPABJIEHHSX H3YUaeT CGermossie GonmbL,

H €C/IH UM HHUTO He MELIAeT, TO 3TH BOJIHH GYAyT chep HuecKI)-

MH, TaK KaK CKOPOCTb CBETa BO BCeX HANPaBJIeHIAX OXMHAKOBA

« CBeToBble BOMHBEI OGPAasyIOT 604H060I porm. JIunny, Broab

5

Puc. 1. Manyuenue ceTsimeiics Toukn (a) u BOMHOBOM bpouT (6)

KOTODPEIX DacrpoCTpaHACTCS CBeT, NepHeHAHKYJ/ISAPHLIE CBETO-
BOMY QPOHTY, HA3BIBAIOTCS CBEMOBLIMIL AYaML. DTO reoMeTp H-
UecKoe NOHATHe syuedl. MMeHHO OHO mpumeHsieTcsi B namHOf
KHHre. ECIM MCTOUHMK cBeTa pacnosoxeH oueHb Jajexo, To
BONHOBOH (DPOHT CTAHOBUTCA NPAKTHUECKH IIOCKHM, a JyuH
IPaKTHYECKH MNapajiesbHeiMH (puc, 1).

Ckopoctb pacnpocTpaHeHHs cBeta B PasiHuHBIX ONTHYC-
CKHX Cpeiax pasinyHa. MakcuMaabha OHa B BaKyyMe, 4yTh
MEHbLIE B BO3JyXe H 3aMeTHO MeHble B crexJe. OTHOLeHHe
CKOPOCTH CB€Ta B BaKyyMme K €ro CKOPOCTH B J0GOH Apyroif
ONTHYECKOIl CPelle HA3LIBACTCS 110KA3AMeACH NPEAOMACHILS Nat-
HOH CPeabl N,=¢/0cp.

K wucny mpocrefiunx onTHueckmx YCTpORCTB OTHOCHTCS
JHH3DI H 3epKaJsia. JIMH3a — 3TO CTeKTAHHBI AHCK, OrpaHiyer-

7



L.

Hblit 1BYMA CchepHYECKUMH MOBEPXHOCPAMHU (OAHA M3 HHX MO-
;xeT GBITh U MJIOCKOH), 3epKaJsa e MOryT ObiTb chepuuecKumMy
n acheprueckumu. Kaxnas NoBepXHOCTb JIMH3bI HMEET pa-
duye KpususHol v yewmp Kpususup.. ONTHUECKHE CHCTEME,
L[EHTPHI KPHBU3HB KOMIIOHEHT KOTOPBIX JI€KaT Ha OJHOIl nps-
MOR1, HasLIBAIOTCS YEHMpPUpPOBAHHbIMU; HA TIPAKTHKE TOUTH BCE
(OTOOGBEKTUBEl U OOBEKTHBBE M 3epKasa TeJeCKONOB — LeHT-
PHPOBAHHBIE CHCTEMBI, XOTsl BCTPeYaloTca U nckJouenis. IIps-
Masi, Ha KOTOPOH JexXaT LEHTPbl KPHBH3HBI CHCTEMbl, Ha3bl-
BaeTcs onmudeckoll ocoro. Ecan MUH3a nNpeBpallaeT napasiieb- '
HBEIH TyUOK CBeTa B CXOAAILMIACS, OHA HA3bIBACTCA NOA0KHCUIMEb-
roul, nmv cobuparoweti. JIunH3a, paomas pacxoAsUiuicsa My4oK
cBeTa, Ha3LIBAETCA OMpuUUamenbHol, Wi pacceusarouietl.,

Puc. 2. Hekoropble mapaMeTphl JIMH3

[TosnoxutenbHAs JIHH3a cOOHpaer NyYoK Jyyell, napaiienb- .
HBIX ONTHYECKOil OCH, B TOUKY, JIEKallyl0 Ha OCH. JTa TOYKa
HasbiBaercs (okycom. [1yUKY napaniesbHbIX Jyued, HIYHIHX
107L HEKOTOPBIM yTJIOM K ONTHYecKo# ocH, QOKyCHPYIOTCS Ha
NIOBEpXHOCTH, Ha3biBaeMoll (okaasHoll nosepxrocmeto. B mep-

BOM NpUOIMKEHHH ee MOKHO CUMTATh IJIOCKOCTBIO, IleprieH]H-
KyJsipHOH# ONTHYECKOH OCH. |

Kaxzaas aunsa umeer asa ¢okyca (F u I’ ma puc. 2, a). - ‘

OHH /18 NyyKa Jaydeil, Na1aiolero Ha JIMH3Y cJeBa, BTOPOH —
LIS yuKa, Uayllero B oGpaTHOM Hampas/iennu. B nepBoum cay-
yae GOKyC HA3LIBAETCS 3aIHHM, BO BTOPOM nepefHuM. Paccros-
HHe MEXKAY JHH30H 1 (POKYCOM Ha3bIBACTCS (POKYCHbIM paCccmos-
Huexm JVH3BL f, KOTOPOE M3MepsieTcsl OT TJIaBHBIX MJIOCKOCTeH
(cm. § 1.3). Ecin simH3a noseineHa B ONTHYCCKH OLHOPCAHYIO

cpeay (Hampumep, BO3AYX), TO 00a (QOKYCHBIX PacCTOAHUS
paBHBI,

OtpuuatenbHas JIMH3a pacCenBaeT JYy4H, HO ecsll pacxo-
AsiLMecs Mocse NPeJOM/IEHHs JIYUd MPOJIOIKHTL B OOpaTHYyIO
CTOPOHY, OHH IepecekyTcsi B TOUKe, KOTOpas HasbiBaerca ¢o-
KYcOM oTpuIaTeNbHOl JuH3E (puc. 2, 6). Benuuuna ¢okyc-

HOTO pacCTOAHHUA TAKOH JIMH3BI MOACTABAAETC B QOPMYJBI CO
3nakoM «vunye». Ha puc. 2 Oy, O, u Ry, Ry — COOTBETCTBEHHO

8
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UEHTPB U Pajlychl KPUBU3HBI MoBepxHocTell MUH3. Boruythie
3epKaja ABJIAIOTCS COOUPAOUIUMU (HOMOXKHUTEJIbHSIMHE), HX
oba (oKyca coBNajaloT, a PoKyCHOe paccTosHHe [ PaBHO [OAO-
BHHE pajiuyca KPHBH3HEI (R/2). BrinyKJble 3epKaJja siBARIOTCS
OTpHLATeIbHBIMH M PacCeMBAIOT JIYUH CBeTd, YMeHbillasi MX
CXOLHMOCTB (puc. 3).

Bennunna, ofpaTHast GOKyCHOMY PACCTOSTHHIO, HASHIBACTCS
Onmu4ecKod cuAof JUR3BI WIH 3epKana,

1100
iy P= T T T

Ontiveckas cuna  usMepsiercss B AHonTpusix. Hanpumep,
ONTHYECKAasi CHJa JHH3bI C (OKYCHbIM paccrosiHueM 50 oM

Puc. 3. Ilapamerpsl 3epkan

cocraBiaser -+2 puontpuu. OrpuuatenbHas JHH3a B —4
JHONTPUU HMeeT (OKYCHOe paccrtosinue —25 cwm.

§ 1.2. [IOCTPOEHUE H30BPAKEHUN JIMH3AMU.
MACIITAB HM30BPA)XEHHSI

C TOYKHM 3peHHs ONTHKA KaxIblll NpeAMeT NpelcTaBisier
cobo# GOJbIIOe KOJIMUECTBO TOYEK, APKOCTb M LBET KOTOPBIX
pasnnydel. CBeT OT 3THX TOYEK PaclpoCTPaHseTCd BO BCeX
HanpaBJeHUAX H eCJIH JOCTUraeT MOJIOXKHTENbHOH JIHH3BI HIH
3epkaJja, TO nocjeaHue B cBoell (oKaJbHOH IIJIOCKOCTH CTPOSIT
H300paKeHHst 3THX TOYEK CTPOTO B TOM XKe NOPSJIKe, TOrO e
IBeTa M C TeM XKe OTHOLIeHHeM fpKocTeH. DTO 3HAUMT, YTO Ha
3KpaHe, INOMEIEHHOM B (HOKaJbHOH IIJIOCKOCTH, MNOJYUHTCS
NJ0CKOe H300pakeHUe MpenaMera, NOJA00HOe caMoMy IIpef-
MeTy.

[Ipexkie ueM NMO3HAKOMHTBCH C METOLOM IIOCTPOEHHs XO0.a
Jyuelt uepes JIMH3Y INPH NMOCTPOEHUH H300paKEHHs, 3aNOMHHM
JBa npaBusia: a) Ecau ayy uger napaJ/iienbHO ONTHUECKOH ocH,
OH 00sa3aTeqIbHO NPOHAET Yepes TOUKY (poKyca, H HaoGOpoT,
€CJIH JIy4 npowies 4yepe3 TO4Ky (oKyca, HOcje INpeaoMaeHHs

9



Ha JIHH3e OH MOfiJeT napajesbHO onTHYecKoH ocH. 6) Ecan
ny4, He napa/nesbHbIl ONTHYECKOH OCH, NepeceKkaer JIMH3Y B
ee {IeHTPe, OH NPOXOINUT He NPeAOMJIAACH HOA TeM XKe YIrJon
K ONTHYECKOH OCH.

Terepb paccMOTP M HECKOJILKO THITMYHBIX CJIy4aeB MOCTpoe-
HHSI U300paskeHHs NPeIMeTOB, JeXKAallUX Ha Pa3JHYHBIX pac-
CTOSIHHSX OT JIMH3HL [LJ1g 5TOro HeT CMbIC/Ia CTPOUTL M306paKe-
HUA BCeX TOYEK IIpeAMera, JOCTAaTOYHO BHIOpaTh OAHY-ABe
xapaxkrepHbele ToukH. Ha puc, 4 3T0 KOHUHK BepPTHKaJAbHOI
CTPeJKH.

Pue. 4, Iloctpoenne msoGpaxeHus JIHA3ON

1. Jlyu uuer u3 GeckoneunocTn. [Tocse TMpeaoMASHHS OH

npoxoiur yepes Gpokyc. Msobpakenue 6eCKOHEUHO YIaJIeHHOr O
npexverTa HaxoauTes B (hoKyce. DTO caydall MOCTPOEHHUsT H300-
paxkeHus TeseckonoM (puc. 4, a).

2. TlpeameT pacnosIoKeH Ha KOHEUHOM pacCTOSHMH, HO
Jlasiblile YABOEHHOTO (GOKYCHOro paccrosinus. OfuH M3 Jyuel
(mapannennubl OCH) MPOHJET MOC/e MPeJOMIeHHs Yepes Tod-

Ky poxyca. Bropofi ayu (magaiomuil Ha UEHTP JMH3bI) NPOHAET

10
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yepes JnH3y Ge3 npesnomsenus. OGa Jyua nepecekyTcs Ha

paccrosiHHK HECKOJIbKO GosblieM, 4eM (QOKYCHOE pacCTOsTHHe,

3HAYHT, H300paKEHHE DPACHONOKHTCH JaJblue (GoKyca. ro

cayyad oOblYHOH, «3eMHOM» dorocheMkH (pHc. 4, 6).

3. TIpenmer pacrosioxeHr Ha yIBOEHHOM (DOKYCHOM paccTosi-
HUH OT JIHH3bL. llocse aHaMoruuHBIX MOCTPOEHUI MBI OGHapYy-
UM, YTO €ro H300paxkKeHHe PacHOJOKEHO TAaKKe Ha yIBOEH-
HOM (pOKYCHOM PacCTOSIHHH. JIHHeiiHEIe pasMepsl H306paXKeHHS
B TOYHOCTH DaBHbl JIMHEHHHIM pa3MepaM CaMOro IpeiMeTa.
’ dro cayyall cpemku B MacwitaGe 1:1 (puc. 4, ).

4. Tlpeamer pacmosioxeH Ha DacCTOSTHHH GOJblile ¢dokyc-
HOI'0, HO MeHblIE YABOEHHOro (OKYCHOro paccrosHusi. Ero
H300paxkeHHe PacloNOKeHO Ja/ibllle YIABOEHHOTO (OKYCHOrO
paccTosiHusA, a JHHeliHble pa3Mephl GoJIbille THHEHHbIX pa3MepoB
npeaMera. Tak paGoTaioT OGLEKTHEEI MHKPOCKOMNA, OKYJIAPHOI
KaMephl, npoekropa (puc. 4, 2).

. 5. Tlpeamer pacnonoxeH B nepentem ¢oxyce JauH3b. Ero
naobpaxenne OyneT B GeCKOHEUHOCTH, TaK KaK BCe JIY4H Bbl-
XOAAT U3 JIMH3LI MapajjielbHLIMH. DTO Caydafi HpokeKTopa
(puc. 4, 9).

3aBUCHMOCTb MeXKiy (OKYCHBIM PACCTOSIHHEM H Paccros-
HUAMH OT peJiMeTa 0 JIMH3bL H OT JIHH3BI 10 H306paXKeHHs Bol-
paxaercst gopmynoii Taycca. Ecau npenebpeun npasuiaMi

- 3HAKOB, KOTOPble B peIUeHHH MPOCTBIX 3aJau HeoOA3aTesbHbl,
TO (opMyJia BRITJALMT TaK:
1 1 1
T = Fo (1)

Flle @ — paccrosiilie OT mpejMera A0 JHH3BL (HAK 3epKaJa),
a' — paccTosiHHe OT JIMH3LI (H/IH 3epKaja) 10 H30GpakeHus,
. f'— tokycHoe paccrosinue JunsL (puc. 4, 6). Hanpumep, ecan
(pokycHOe paccrosHue obvekTBa 100 MM, paccTosHue 10 npei-
meta 4000 My (4 M), TO paccTosiHue OT OGBEKTHBA 10 H305parKe-
Hust pasro 102,56 mm. Ha npakrike 310 o3Hauaer, uto npu
nepeoKyCHPOBKe OT OECKOHEUHOCTH Ha PAacCTOSHHE 4 M Mal

JOJUKHBL BBIIBHHYTH OOBEeKTHB Ha 2,56 M.
DTy XKe 3a/1a9y MOMKHO PELIHTD € MOMOILbIO dhopmyabt Hpio-

TOHA

xx' = ({")?, @)

- Tle ¥ — pacCTosiHMe OT mpeaMeta 10 TOUKH NepeaHero ¢o-
Kyca, X' — paccTOsiHHe OT TOUKH 3ai1Hero ¢okyca J10 H3o0pa-
XKenus npeaMera (puc. 4, 6). 31ech TakxKe B3ATH aBCOMOTHLIE
BeJTHUMHBI OTPE3KOB 0e3 ydeTa 3HaxkoB HanpasiaeHHs. [Ipu do-
KycHpoBaHuu Toro xe 100-MuaiuMeTpoBoro ofbnekTHBa Ha

11
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paccrosine 4 M noayuum nepedokycupoBky Ha 3900 x'=
=100.100 unu x'=10 000/3900=2,56 MM, T. e. TO Ke 3Haue-

Hie. 3Has (QOKyCHOe PacCTOSIHHE JIHH3El, OObeKTHBA HJIH 3ef- -
Kasa, Mbl MOXKeM ONIPeNeHTh JHHEeHHbIe Pa3Mephl H300paKeH s
IpeAMeTa [0 ero BHIUMBIM YIVIOBBIM pasMmepa:

d=["tgo,

rie ® — yroJ, MoA KOTOphIM O0BeKT BHAeH Habmoparesnic,

f' — doxycHoe paccrosiHie o0bekTHBa. Hamnpunmep, yr/opoii

nonepevyn ik JIyHbl paBen 0,5°. OGbekTHB ¢ POKYCHBIM PaccTosi- N

HueM 1000 v usobpasut ee nuamerpov d=1000-:0,009=9 m.

Ecan HaM He Hy»KHA BBICOKas TOYHOCTb, TO MOXKHO CHHTATb,

4TO KaKJIOMYy rpaaycy npu (HOKyCcHOM paccTosiHuM 1 M coot-

BercrByer 18 mm. [1pu pokycrov paccrosituun 2000 MM TOT *Ke

npenver Oyner u3obpaxeH nonepeunnkoMm 36 mM. Ilpu merpo-

BOM (DOKYCHOM pAacCTOSIHHH OOBEKT MNOMNEepedHHKoM 3° paer |

nsobpaxkenne paamepoM 54 MM u 1. A. B tabn. 1 nauer aguneitHble .
|
|

TaGauna 1
Maciwtab n3obpaxenns

1 rpa-| 1 mm, H3obpaxenne 1 rpa- | 1 mM, | H3obpaxeuse
f. MM aye, MHH CoaHua n f, MM AYyC, MHH Coanua w
MM Ayrs JIyHbl, MM MM AyrH Jlynsr, mm |
28 0,49 123 0,25 200 3,49 117,2 1,80
36 | 0,63 195,56 0,32 300 5,24 111,56 2.71
52 0,91 | 66,1 0,47 500 8,73 | 6,88 4,51
100 1,75 | 34,4 0,90 1000 | 17,45 | 3,44 9,02
135 2,36 | 25,5 1,22 2000 | 34,90 | 1,72 18,03
3

i pasMepnl H300pameHUl, cooTBeTCcTBYIOI(ME AyTe B 1° Ha Hebec-
noil cdepe, AYrH, COOTBETCTBYIOULHE OTHOMY MHJIJIHMETPY Ha
naactuike, H passepel Cosanua # JIyHel NpH pasaiyHbix $o-
KYCHBIX PACCTOSIHHAX OOBEKTHBA TeJecKorna.

Ananoruuno onpejensieM i roJde 3peHus acrporpada, ecan
ono nedoabwoe. Ho B Tex ciayuasix, koraa yrosa 3apeHus acrpo-
rpada BeJHK, HYXKHO 3HATb TAHTEHC MOJOBHHbI YIJla 3peHHs.
Hanpuwvep, ob6vexTuB ¢ dorycubiv paccrosHuem 300 mM 1a
tdopvate xazpa 90X 120 My nokpoer nose ¢ yriaom . Tak Kak

tg% = 60/300==0,2, To %——— 11,3°, a noanstt yroa mnoas 3pe-

HHs Oy et ©=22,6° (nnHa kaapa). [Togo0HbIM 06paszom onpeie-
JIHM I YT/IOBBIE Pa3Mephbl BTOPOIT CTOPOHBI Kajipa — €ro LHPHHY.
Ora pasua 17,1°. OaHAKO HANO MOMHHTD, YTO PeajbHhle O6BEK-

12
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THBBI MOTYT «IOKPLITb» He GecnpefenbHO GOJIbIIOE I10J1€ 3pe-

- nust. X yraiosoe noste apeHust orpannyuBaetcsi afeppaiusamu
H BUHbETHDPOBaHHEM, O YeMm Oyger ckasaHo Hixke. Celiuac Hajxo
HMETb B BHAY, YTO IJIsl MOJHOIO «MNOKPBITHA» 0GBEKTHBOM (hop-
Mara Kajapa Hy»KHO, uToObl YIJ/IOBOE MoJe 00LeKTHBA GBLIO He
MeHblie AHAroHa/JH Kaipa B YIJOBOI Mepe,

§ 1.3. TOJICTBIE JIMH3bl 1 CHCTEMBI JIMH3

Jlo ¢ux [op ™Mbl He MPHHMMATH BO BHHMAHHE TOMULHHY
JuH3. Tlpu NOBLIWEHHON TOYHOCTH BBIYMCIEHHH €0 npeHeGpe-
rath Heqb3st. PaccmorpuM mpesoMsieHue Ha MOBEPXHOCTAX TOJ-
croii siuH3el *) (puc. 5). ITocsie AByKpaTHOro npesoM/enus Ha

Pue, 5. Ilapamerpel ToacToil JaMu3b

MOBEPXHOCTAX JydY OKasbiBaeTcs B Touke F’. Ecan ynasmmi
JyY H Y4, BbILEIWHH H3 JHH3bL, IPOIOJKHTD 10 HX B3aHMHOIO
nepeceyeHus H Yepes Ty TOUKY NPOBECTH IIOCKOCTb liepreH-
AUKYJISIPHO ONTHYECKOH OCH, TO 3Ta MJOCKOCTb NPH NOCTPOe-
HHH XOJa Jydeil Kak Obl 3aMeHHT cO0OH BCIO JIHH3Y. DT1a 110c-
KOCTb HAa3BIBACTCH 22a8HOU NAOCKOCIMbI0 THH3BL.

Kaxnasi JidH3a HMeeT JBe TrJaBHblE NJOCKOCTH: 34IHION
H’ — ans xoxa ayueil cjieBa HanpaBo H nepeinion H — nas
obpartHoro xona Jyuyeit. GOKycHOe paccTOsiHle TOICTON JHH3bE
H3MepseTcs NPH NPsIMOM Xole ay4dell oT 3ajHell ruaaBHoil njoc-
KOCTH 710 3ajHero ¢okKyca, 1pu o6paTHOM — OT lepeiHeii raas-
HOH IIOCKOCTH 10 nepeiHero (¢okyca.

B Bo31yxe 06a HOKYCHBIX PaCCTOSHHS JIHH3bI BCEria PaBHBI
JApYr APYyry, a BOT PacCTOAHHS OT (POKYCOB 10 O/nKaiuixX mo-
BepXHOCTeH THH3BI yallle BCEro He PAaBHBI. DTH PaCCTOSHHS

*) Jlenteniie JMI3 Ha «TONKLCHY U «TOJCTLIE» YCa0BHO. Koria Tpedyercs
NOBBIUEHHAA TOUHOCTb pacuels, BCErJd YUWTbIBACTCS TOJIWHHA JIHH3LI, H
OHd4 «CTAHOBHTCHA» TOJCTCI.
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Ha3bIBAIOTCA BePUILHHbIMIL (DOKAALHBIMU PACCMOARUAMI JITH3bI
Sus.

[naBHBIE NJIOCKOCTH CMEINAIOTCS B CTOPOHY I0BepXHOCTEll
GoJbiiell KPUBU3HBL Y CHMMETPHUHBIX ABOSIKOBBIMYKJBIX HJIH
JABOSIKOBOTHYTHLIX JIMH3 IJIaBHBIE IJIOCKOCTH PAacCIIOJIOXKEHbl CHM-

METPHYHO H PAaCCTOSHHE MEeX-

y b Ay HUMH COCTaBJseT INpHMep-
| l HO 1/3 TOMIMHBI JTHH3HI.
: : Y MJIOCKOBBITYKJIBIX H MJIOC-
| | KOBOTHYTHIX JIHH3 OXHA H3 MJI0C-
M [ ] I KOCTell JIEXXHT Ha BepLuuHe cde-

PHYECKOH MOBEPXHOCTH, a MoJo-

| o
7 JKeHHe BTOPOH onpenenasercs
w npocroil hopMyJaod
- S H d
m t= 7 '

Puc. 6. Pacnosoxenne raapupix DA€ {— PacCTOAHHE OT BEpIUIH-
IJIOCKOCTeH B JIMH3aX Hbl chepHUYeCKOH [0BePXHOCTH

JO0 TIJIaBHOH MNJIOCKOCTH, d —

TOMIIHHA JIHH3H, £ — [0Ka3aTelb OPEJOMJIEHHUS CTeKJa, H3
KOTOpOro cjejaHa JuH3a (puc. 5 u 6).

['naBHble TIJIOCKOCTH BBIMYKJIBIX M BOTHYTHIX 3€pPKaJs COBra-
Jal0T C BEPIUHHOH 3epkaJa.

Ilna onpeneneHusi (HOKYCHOrO PacCTOSHHS CHCTEMbl K3
ABYX JIMH3 (WJIH 3epKaJs) CaAyKuT Gopmysa

fifs
htf—d’
rae f; u f; — (OKyCHEIe pacCTOsIHHs HepPBOil H BTOPOfi JIHH3,
d — paccrosinue Mex1y 3ajHell ry1aBHOil MJIOCKOCTBIO MepBO
JIHH3bL M MepefHed TJNaBHOH IIOCKOCTBIO BTOPOH  JIHH3bI
(puc. 7, a). OnTuueckasi cuaa CHCTeMbl paBHa

Pener == Q1 - P — 1z d. 4

Kak onpenenuts ¢oxycHoe paccrosiHue 06BLEKTHBA, €C/IH
Ha €ro onpaBe HET HUKAKHX yKasaHHi? Bocnosbsyemcsi tem,
uTO MaciTab n3ofpaxenus GOJLIUHHCTBA OGBEKTHBOB OGPATHO
NIPONOPLHOHAJNEH PACCTOSTHHIO 10 00BbEKTa. Y CTAHOBHUB 0ObeK-
THB HANpOTHB OKHa JHeM, R00beMcsl Pe3KOro u3obpameHis
OKHA Ha NPOTHBOMOJIOXKIION CTeHe, Jydille HA MILIJIHMETPOBKE.
OueBusiHO, uTO

@)

’
fCl/ICT -

Q

Ty
¢4

8
b
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rie B — mupuHa oKHa, b -— liHpHHA H300paMeHHsT OKHa,
@ — PacCcTosiHUe OT OKHA 10 00BEeKTHBA, @’ —— PacCTOSIHHE OT

hd 3ajHel IIaBHOMH IJIOCKOCTH JI0 H3o0pamenus. Ecau paccTosiHue

{
i
1
[
|

Puc. 7. Cucrema u3 JIByX JHH3! onpeleseHHe (OKYCHOTO pacCTOSHHS (a),
Te;1€06HEKTHB C CHIbHO BHIHECEHH O} TV1aBHOH NJ10CKOCTBIO (6), HIHPOKOYTOMb~
L) HEIfi O6BEKTHB ¢ YIJHHEHHBIM BEPLIMHHBIM (DOKYCHBIM paccTosiiieM (g)

10 OKHA JIOCTATOYHO BeuKo, To & =f', Ecau Her, Torza Boc-
noabayemcsi popmyaoit Taycca (1). Scuo, uro dokycHoe pac-
CTOSIHHE CKJAjLIBaeTCsl H3 BEPIIMHHOTO (DOKYCHOTO paccros-
HI ¥ PACCTOSHUSA [VIaBHOH IMJIOCKOCTH OT BEPIUHHBI MOCJe HeH
NCBEPXHOCTH OOBEKTHBA *).

§ 1.4. JEVICTBYIOUIEE OTBEPCTHE, OTHOCHUTEJIbHOE
OTBEPCTHE, CBETOCHJ/IA

Heticmsyrowum omsepemuesn JUH3BL HA3bIBACTCS IJAOLIAND
ceueHHUs nyuKa JydeH, NMPOXONSUIEr0 H3 NPOCTPAHCTBA Hepen
JIHH30! B NPOCTPAHCTBO 3a JanH3o#H. Yem Gosbuie JeACTBYOMEe
oTBepcTHe 00BEKTHBA, TeM 00J/blile AHAMETD NPOLISIIEro yepes

, 00BEKTHB NyuKa cBera. Yewm Gosplue cBeTa MpoiaeT depes
00DBEKTHB, TeM fogee ci1adble 3Be3/b! YaCTCs 3aper HCTPHPOBATH
3a OTHO ¥ TO ke BpeMmsi. Kpome Toro, npu oAlHAKOBOM KauecTBe
00BEKTHBOB (oJiblIe NMOAPOOHOCTEll NOKaxeT $oJiee KPYIHBIH.
ITosToMy BCA MCTOPHS ACTPOHOMUH CBf3aHA C POCTOM JHaMeT-
pPOB OGBEKTHBOB TeJecKonoB. B Halle BpeMs JIHH30Bble O0beK-
THBBI 110 pa3Mepy JeliCTBYIOLIEr0 OTBEPCTHSA OCTAJHCh JasieKo
nosaiu sepkad (pic. 8).

Omrocumeastoi omeepcmues OObEKTHBA HA3LIBAIOT OT-
HOlIEHHe JHaMeTpa ero JeHCTBYIOUIero OTBEPCTHA K 3aiHeMy

-~ (hOKyCHOMY PacCTOSHHIO,

d
A:f—"

“N IMogpoGuee cnm. (71,
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OTHocHTeNbHOE OTBEPCTHE 3aMNCHIBAETCA B BHAE MPOCTOI
npobu, y KOTOPOH B UHCJHTENE BCerja eIMHHIlA, a B 3HAMEHa-
TeJsie MOKeT ObITh LIeJI0e YHCJIO HIH YHCJIO C IeCATHYHOH Apo6hio,
Hanpumep, 1/2, 1/4, 1/5,6. Bennuuna, o6paTHasi OTHOCHTEJ -

HOMY OTBEDCTHIO, HAa3BIBAETCS OMHOCUMEAbHOIM  (DOKYCHbIM
paccmosaxuem, a B dororpaduu — ouappasmeHHbim  4UCAOM
wiu npocro duappaemoti. Hanpumep, 06beKTUB ¢ OTHOCHTEJL-
HbIM orBepctueM 1/6,3 uMeer aua-
Z dbparMeHHoe 4HCJAO (OTHOCHTEIBbHOC

5 dboxKycHOoe paccrosiHue) 6,3.
IluabparmMoil HasblBaeTcsl TaKkxe
YCTPOUCTBO /11 U3MEHEeHHsI NeHCTBY-
tomiero orsepctusl. OObIYHO HOTOOGD-
eKTHBBl MMEIOT BCTPOEHHYIO HPHCO-
BYIO JHadparmy, COCTOSIIYIO H3 Jle-
MeCTKOB ¢ H30THYTBIM KpaeM, ofpa-
SVIOUIHX H3MEHSIOUIeecss OTBepCTHe
O4eHb OJH3KOH K  OKPYKHOCTH

hopmsl.

OcBellleHHOCTb H306paxKeHUH npo-
TSXKEHHBIX O00BEKTOB, CO3jaBaeMast
00BbeKTHBOM Ha (POTONJIEHKE, He 3a-

@

Puc. 8. duawmerps! jeficTBy-
IOLIHX OTBEPCTHH TeJecKo-
nos: I — 30-cantumerpo-
BBl JIIOGHTEJIBCKUE TeJjec-

Kol, 2 — 1-MeTpoBHIl
Viepxeeknit peppaktop ~ BHCHT OT HX Da3MepoB, a TOMBbKO OT
(CIIA), 3 —14-metpoBass  MX APKOCTH H (8€mocCUAbl OGBEKTHBA,

kamepa Ilmuara (TayTten-
6ypr, ['/1P), 4—2,6-merpo-
Bolii  pedaiextop  (KpbiM,
CCCP), 5—4-verpoBpiil pe-

KOTOpas XapaKTepu3yercsi OTHOCH-
TeJbHBIM OTBepcTHeM. Ecsu nuamerp
LIefCTBYIOUWIEr0 OTBEPCTHSI OOBLEKTHBA

paextop (Kurr [Tuk, CllIA),
6—5-MeTpOBEIL  pediTeKTOp
(ITanomap, CIIA), 7—6-
metposbiit pedaektop Cre-
qHadbHOH acTpodH3HUecKol

YB&JHYNTL BABOE, TO €ro IO anb,
a 3Ha4YuT, U KOJHYECTBO MNpOoIIeaiie-
ro ¢BeTa yBeJHUUYHTCS BUETBEPO. Ecan
Ke, He MEHAs OTBELCTHs, BABOE yBe-

oticepsatopin  (CCCP) JUUHTE (POKYCHOE pAacCTOsIHHe, TO
MaciTad BO3pacTeT B JABa pasa, a
naowaipr n3obpaxenust B uerbipe. OJHOBPEMEHHO B ueThipe
pasa CHH3HTCSI OCBelleHHOCTB. M3 storo mpocroro paccyx-
AeHHA CJeAyeT, YTO CBeTocHjIa OObeKTHBAa — 3TO KBajapar or-
HOCHT@/JIbHOT'O OTBEPCTHS,

dZ
0= = A2,
31HaunT, ecau Mbl XOTHM H3MEHHTb OCBELIeHHOCTh Ha IIJeHKe
B Ba pasa, HaMm HYXHO H3MEHHTb BXOJIHOH 3PayoK (M OTHOCH-
Teablioe orBepeTHe) B 1,4 paza. MmeHHO Ha 3Ty BeJHUHHY OT-
JIMYAIOTCS JHapparveniiple yHc/Ia B CTaHAapTHOM psay. B Ha-
crosliee BpeMa npuHAT takoi pax: 0,5; 0,7; 1,0; 1,4; 2,0; 2,8;
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4; 5,6; 8; 11; 16; 22; 32; 45 n 1. n. Ha crapbix o6beKTHBAX
4,5;

MOXKHO YBUAETb ApYroi pan: 2,3; 3,2; 4,
36; 50 u T. .

Kak Mbl YBUANM I03Xke, JAeHCTBYIOlLeE OTBEPCTHE He BCeraa
paBHO JHaMeTpy nepeaHedl NuH3bl 00beKTHBA. Kak onpenenurs
JeficTBytoliee OTBepCTHE 0ObeKkTHBa? [Lasi 3TOrO HYKHO QOKYC-
HOe pacCTOsIHUE Pasfe/NTh Ha AMadparMeHHoe YUC/IO, yKasar-
Hoe Ha omnpase oOwvekTHBa. Hanpumep, GOKyCcHOe pacCTOsiHUE
oopekTHBa «OPTAros» CTaporo MJAaCTHHOYHOro anmnapara «®oro-
Kop-1» paBHo 135 MM, a MakcHMaJbHOE OTHOCHTENbHOE OTBep-
crue 1/4,5. Jlerko mojcuurath, YTO [eHCTBYIOlLlee OTBEPCTHE
pasHo 30 mMMm.

6,3; 9; 12,5; 18; 25;

§ 1.5. UEAJIbHBI1 OBDBEKTHB

B ujeasie GPOHT CBETOBOH BOJIHBE NTOCJIE IPOXOKAEHUST Yyepes
JIHH3Y WM B Pe3yJIbTaTe OTPaXKeHHsl OT 3epKaja NOJKeH OblTb
CTPOro cepUuecKHM ¢ IeHTPOM KpHBH3HEL B Gokyce. B peass-
HOM OGbEKTHBE OH MOXKET 3aMETHO HCKA3HTbCH H OTCTYIHTh OT
chepbl. OfHAKO €C/IH 3TH HCKaXKeHWs He NpeBbuuaior 1/4 nau-
Hbl BOJIHBL cBeTa (A), To H300paXKeHue cBeTALlelics TOYKH Byner
uieaNpHLIM — HAeaJbHBIM B TOM CMBICJe, UTO JalibHedliee
yJlyullleHHe ONTHYECKOro KayecTBa O6beKTHBA yxKe He A00aBHT
HOBBIX MeJKHX moapo0HocTeil. DTO TaK Ha3blBAEMOe YCJIOBUZ
Pases. Jas aydeil, K KOTOPbIM 0oJsiee BCEro UyBCTBUTEJNEH a3
(n1una BosiHel A=0,555 MKM), OTKJOHeHHe (PPOHTA BOJHBI He
nomxno npepsiuate 0,139 Mkm uan 0,000 139 mm.

[TocMOTpHM, Kak BBINVISAHT HaealbHOe H300paxeHWe CBe-
Tsuteficst Touku (puc. 9) npu GOJbIIOM yBeindeHuH. Mbl BuauM
CBeT/Ioe NATHLILKO, OKPYMXKeHHOe cJalbiIMH CBETJIBIMH KOJb-
1aMil, SIPKOCTb KOTOPBIX MOCTENeHHO yMeHbUIAeTcst K mepride-
puu, ITo caeicTBUe JHQPAKUMH CBETOBHIX BOJH Ha Kpaio
OBBHEKTHBA — SIBJIGHHA, O KOTOPOM dlTare]b NOAPOOHee CMO-
KeT NpouecTb B cnennansuoit anreparype [, 2, 5, 6, 71. 3xeco
MBI KOCHEMCSl TOJIbKO BOMpOCA O BJHsHIH JHQPAKIHH Ha BH-
IUMOCTL MEJKHX jeranell H300paeHHsl.

B nenTpaibHoil yacTd AMGPaAKIHOHHOH KaPTHHLL COCPE0TO-
uero 83,8% Bceil cBeTOBOi 3Hepruu (B NMEPBBIX TPEX KOJIbLIAX
B HanpaB/JeHWH OT IUeHTpa coorBerctBenHo 7,2%; 2,8%;
1,5%). Ham uHTepecHa TOJNLKO LeHTpajbHasfg 4acTb HHPpaK-
IMOHHOH KapTHHBI, a KOJbIA — 3TO MOMeXa, OT KOTOpOii co-
BepLIEHHO HEeBO3MOXKHO H30aBuThes. Ms3-3a n1aBHOroO nepexona
OT UEHTPAJbHOrO MaKCHMYMa K TEMHOMY KOJeuky (puc. 9, 6)
Mbl He MOXKEeM TOYHO ONpeieauTb AHAMeTP LEHTPasbHOro Mnst-
HBILKA. Y CJOBHAKCH, YTO PajHyC MepBOTO TEMHOTO MHHIIMY-
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Ma — 3TO H eCTb AHaMeTp AUPpakiHOHHOTO KpyxXKKa. Hacro on
Ha3bIBaeTCst KPYXKKOM OPH B 4eCTh H3BECTHOrO aHIVIMHCKOro
actpoHoma [lxopmxka Buzana Spun.

Panuyc kpyxka Opu paBeH

r= 1,224V, ®)

rae A — IJMHA BOJIHBI CBeTa, V — OTHOCHTEJbHOE (GOKyCHOe
paccroanne obwvekTnBa. Hanpumep, ans Bomaer 0,555 MkM
(0,000 555 MM) u oTHOCH-
TeJbHOTO (POKYyCHOrO0 pac-
croanus 10 papuyc Kpyxka
dpu paseH r=0,0068 mm.
B yraoBoit Mepe panuyc

PP Y

x KpyxKa DpH paBeH
1,223,
&, = D (paﬂ)i
rie D — neficTBylomee ot-
BepcTHe OOBEKTHBA B MM.
YMHOXKUB o, Ha 206 265, Mbr
NOJYYHM PAJHYC B CEKYyHAaX
ayrd. JLas A=0,000 555 MM
Jydiie nepenucaTts GopMyJay
5 TaK:

140 ,
@,=—5 (CeKyHA AyTH).
(6)

P
] oy SlcHo, UTO B cHHEM Ailanaso-
8 g @) (@ ne cnextpa (aiMHA BOZHME
Puc. 9. JuhpakuuonHas TOUKA: CHIbe nopaiKka 450 MxM) painyc
10 yBeJHUEHHDBHT BUA (@), Tpexmep- AAGPaKLEORHOrO KpyxKa
Hag Mmogeab (6), IudpakuwoHHBe n30o- MEHbLUIE, YeéM B KpaCcHOM
OpakeHHsl TECHBIX 3Be3AHBIX map () (AJIHMHA BOJHBI NPHUMEPHO
650 mkm). [Tostomy wu nua-
MeTPBl KOJlel, L7151 Pas/HuHbIX LBETOB HEMHOTO OTJIHYAIOTCH.
STO NPHBOAMT K TOMY, 4TO J1s1 0e0ro cBeTa AUPpPaKLHOHHbIE
KOJbIIA HMEOT PaiyKHYI0 OKpacky. BHyTpennas cropoHa
KO/Mbla rony6as, BHELHSIA — KpacHoBaTasl.

Cunraercsi, 4T0 Hab/MOAATENb YBEPEHHO BHIUT 3Be31y ABOii-
HOMH, eC/IM pacCTOsIHHe MeXAY LeHTpaMM AHGPAKLHOHHBIX A1ep
He MeHee OJIHOTO pajHyca 0 JAHDPAKIHOHHOIO KPYXKKa (PHC,
9, 6). Bennunna paguyca KpyxXkKa DpH XapaxkTepHsyeT paspe-
WAIYI0 CHAY BH3yaJbHOro teqeckona (cM. § 1.7). OHa pasua
Ryue=1/0t,.
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HcnbiTeiBaTh OGBEKTUB JyUlle BCero BH3YadbHO MO ABOH-
HbIM 3Be37aM, BHAHMMOE PacCTOSIHHE MeXAY KOTODHIMH OGJH3KO
K TOMY, YTO MOXKET Pa3peluuTh JaHHHI o6bekTHB. L1 yBepeH-
HOTO DaspelleHust ABYX He CIHIIKOM APKHX WM cJ1albiX 3BesJ,
HMEIOIIHX [PUMEPHO OJMHAKOBHIA OJecK, NpeleabHBIH yroda
paspeleHus paBeH

140
p=-—F (CeKyHx LyTH).

100-MunUMETPOBBIA OGBEKTUB, paboTaloUii Ha JHPPAKIIHOH-
HOM fpejiesie, NOKaXKeT pasfie/bHbIMH ABE 3Be3/bl eC/JH BHIH-
Moe pacCTosiHUe MeXAy HuMH He MmeHee 1,4", naa 150-mumin-
MeTpOBOTO 0OBeKTHBA 3T0 paccrosine pasHo 0,9”. Onnako
3TO TOJbKO NPHOJKEHHbIE BeJTUYHHBI, TaK KaK MHOroe 3a-
BHCHT OT OJecka ofeux 3Be3J], pPasHOCTH HX OJecka, omnbTa
HabJmoatend. ..

C ¢QororpaduyecKiM TeJECKONOM Ael0 OGCTOHT CJIOXKHEe.
HM306parkeHue TOYKH, nonajast Ha rpymnmy 3epeH GoTosMy IbCHHY,
paccenBaercsl B CJI0e TaK, 4TO KPYKOK pacCesiHUs JJisi COBpe-
MEHHBIX 3MyJbcuil OKasbiBaercsi oxkosmo 0,02—0,03 mm (20—
30 MKM). DTO 3HA9UT, YTO €CJIH OTHOCHTEJNbHOE OTBEPCTHE acT-
porpada BeJHKO U KPYKOK DpH MaJ, TO AuPpaKUHOHHOe H300-
paxeHue «yTOHET» B KPYXKKEe pacCesHHs aMyJbcuH. B camom
Iene, 1Jis1 OTHOCHTEAbHOrO otBepeTus 1/2 paguyc audpakiHoH-
HOTO KpyxKa paBet 1,3 mrwm, ans 1/8 — 5,4 MM, aaa 1/30 —
20 mkm. TOMBKO AJIsT OUEHb MaJIbIX OTHOCHTE/BHBIX OTBEepCTHH
KPYKOK DPH CONEpPHIYAET C KPYXKKOM pacCesiHust 3MYJIbCHHU.
~ Taxum o6pasom, aas dororpaduueckux padoT ¢ GOJbIIHM
OTHOCHTEJIBHLIM OTBEPCTHEM KAUeCTBO H300DAXKEHUS MOXKET M
He GbiTh HieastbHBEIM. BriojiHe 1onycTHMbl HEKOTOPBIE ONTHYEC-
Kpe [orpeiHocTu obbekTHBa Man abeppannu. K HecyacTbio,
yanie BCEro OHY HE TakK YK MaJjel, [JoITOMYy paccMOTpuM HeEKo-
TOpBlE M3 HHX.

§ 1.6. ABEPPAIIMN PEAJIbHBIX OBDBEKTHBOB

CbhepurnueckKas abeppauis. Cohepunecran
abeppayus BO3HUKAET MOTOMY, YTO JIHH3a WIH 3epKaJjo co
chepHyeCKHUMH NOBEPXHOCTAMHU He MOXKeT CBeCTH BCe Jyui Ia-
paniesqpHOro nydka B ofHy Touky. KpafiHne 30HEI cdepnue-
CKOM JIHH3BI (1 3epKajia) HMEIOT HeCKONbKO GObLIYIO ONTHYeC-
KYIO CHJIy, ueM LeHTpanbHble. PoKycHOe paccTosHHe KpaiiHHX
300 Kopoue (puc. 10). Ha pucyHKe BblieseHbl TP 30HBI (4Hc-
Jia cJeBa) M A HUX YKasaHel TPH oxa/bHble NJIOCKOCTH.
Ha skpaHne, ycraHoBaeHHOM B ¢okyce [, OyZeT BHAEH opeoa
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OT nyyed 2-H u 3-1 30H, KOTOpbIE YK€ PACcXOAATCS nocje nepe- ‘
ceueHnsi B CBoux ¢okycax. s chepuueckoro sepkaja pac- .
CTOsIHME MeXKAy (oKycaMd BHeilHeill W BHYTpDeHHeH 30H (npo-
doasHas ceputeckas abeppayus) paBHO
1 4
S=— -2~
A il
rJe y — paluyc KpailHell 30HBI WM DOJYIHAMETP 3epKaJja,
[’ — ero Qoxycuoe paccrosiHue.
Paauyc kpy:Kka paccesiHusi (nonepestas cepudeckas adep-
payus) paben

1 48
p=_8'_]¥2—9

AHaMeTp NsTHa paccesiHHsi chepuuyeckoli afeppaiHi BABoe
Goanwe. Ha ¢ororpadusx, moayyeHHsX ¢ NOMOLIbIO 3epKaJa,

Puc. 10. Chepuueckas abeppaudsi, r — KPyxOK HaHMEHbUIELO PacCesHUS,
CnpaBa — BHI nfiTHa B (HOKaJbHON MJIOCKOCTYH

crpajatoiiero chepuueckoil abeppaiuell, 1HaMeTPHl SPKHX
3Be3ll 6YAyT paBiibl 20, TOrja Kak caalble 3Be3jpl Oy AyT BIOMHE 1
TOYEUHBIMH, TaK KakK cjalble 0peosbl BOKPYT HHX He lpopabo-
TAKTCs HAa SMYJIbCHU. B TO ke BpeMs siCHO, 4TO 5TH H30BpasKe-
HHs 00pa3soBaHel TOJABLKO LEHTPAIbHOH 30HOH OObeKTHBA U
311aYdTeNIbHAsA YaCTh CBETOBOrO MSTHA MOTepsiHa.

MoxHo nepedoKycHPOBATH KaMepy H YCTAHOBHTh [1J1aCTHH-
Ky 4yTh OJnKe K OOBEKTHBY B pailoH KPyXKKa HaWMEHbIIero
paccesiHis, rje JQHaMeTp 3Be3JHOro H306parkeHHs B ueThIpe
pasa MeHbLUe, 4eM JHaMeTD KPy»KKa paccesiHus ([OnepedHoli
cepuueckoit abeppaunuu).

Chepuueckas abeppauus OIHHOYHBIX JIH3 MHHHMATbHA Y .o
JNIH3LI, MMeIoUled KDHBH3HY NepejgHeil MOBEpPXHOCTH B LIECTh
pas Gosiblie KPHBH3HBI 3aiHell, NPaKTHYeCKH Takas ke abep.
panust y NJIOCKOBBINYKJIOH JIHH3BL, MOBEPHYTOI BBIMYKJIOH CTO.
poHoll K mnpeaMery. Y JBOSKOBBUIYKJBIX JIHH3 aGeppanH s
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Gonblie, HO camasi GoJbliast y MeHHCKOB — BBIMYKJ/O-BOTHY-

TBIX JIHH3.
A4 Ecov msIocKOBBIMYKJast JIMH3Aa MOBEPHYTa BBINYKJIOH CTO-
pOHOIl K npeaMeTy, ee nponoabhas abeppanus paBHa
' yg
AS=—1,1=,
f
‘a monepeyHas
\ y3
» p=— 1,1 —fT N

Ecaun e JHH3Y MOBEPHYTH K NPEAMETY MJIOCKOI CTOPOHOH, ee
o0e abeppallM{ CTaHYT MOYTH B yeThipe pa3a OOJblue:

Y y
AS=—4,29T, p=—4,29—f—2‘.
o Kax Buanmy, JiH3a Jaxe Hausayulel GOPMBI NPHMEPHO B BO-
ceMb pas xymxe cepudeckoro 3epkana. K stomy Hano noba-
BHTb, YTO JIMH3BI CTPAJAIOT XPOMAaTHUECKO# (11BeTOBOf1) abeppa-
nueil (cM. HIKE), a 3TO 3HAUHT, 4TO OAMHOUHAs JIMH3a MOXKET
pabotaTb B KadecTBe acTporpada TOJNLKO B Y3KOM CHEKTpasb-
1HOM jlanasoHe, HaMpHUMep, C OPaHMKEBBIM CBETOOHJILTPOM *).
Tew He veHee, B 1953 r. 07HH U3 aBTOPOB MTOCTPOMJI acTporpad
»  Ha 0ase MJI0CKOBBIMYKJIOfN MHH3b fHaMeTpoM 80 MM ¢ GoKyCHBIM
paccrosiniem 800 mm. Becw actporpad, naxe xaccera s niaoc-
Koil nJeHKH, 0Ll cleflad W3 KapToHa. ¥ KpeluB 3TOT actporpag
Ha mapaJUTaKTHYeCKOli MOHTHPOBKe IeficoBCKOro 80-MHJIHMET-
POBOTO pedpakTopa ¢ TOHKHMH JBHKEHHAMH MO 00euM ocsiM,
aBTOP TMOJYHYILT MpPeKPAacHHIl CHIMOK 3Be3JHOTO CKOIJeHHs
[Mnesael. B Te roasl roposa ocBellia/iHCh 3HAYUTENBHO MeHBIIE,
Il NOTOMY Ha TMJeHKe YYyBCTBHTENIBHOCTBIO oOKoao 130 ex
. FOCT 3a 30 MuuyT 3KCNO3HMIMH TNOJyUHaAHCh 3Be3npl 10-#
spe3aHol BesnuiHel {10”), Koneuno, spkue 3Be3pl ObLIH OK-
py:eHpl 0peosaMi, a opeod BOKpYr Meponbl (o1Ha H3 3Besj
CKOMIeHs) ObJT  aCHMMETPHYHEIM — npopaboraiach fApKas
YacTh TYMaHHOCTH, B KOTOPYIO morpyzeHe! Ilaeansl.

Ecan KPysKOK paccestHns npuuarh paBHeM 0,05 mm, TO
MOMKHO PacCuHTaTh NpeaenbHble OTHOCHTEJNbHBIE (DOKYCHBIE
paccTOSIHHS B 3aBHCHMOCTH OT AaMerpa AHH3b (Taba. 2) uiu
zepkaaa (taba. 3). Hdaa muuset 310 Oyaer

.. A,=V072/D, V,=118VD,

*) B npunnune Mosno paGotaTh ¢ JIOOLIM CBeTODHIBTPOM, 110 XOP Ot i
crAni BTH sesenblt GUALTP HaillTu CJI0XKHO, KeATblil QHIbTP HMeeT wuii-
POKKI 11alla3on NPONYCKAaWKs, a KpacHblil — 00/bLIOE CBETOMNOIVIOWEHHE.
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N 3epKaJna
A, =V8625D, V,=04VD.

BOMbUIHHCTBO IIHPOKOYTO/IbHBIX OGBEKTHBOB C (HOKYCHBIM
paccrosiHuem Gomee 200—300 MM HMeIOT KPYKOK paccesHust
okos10 0,1 MM. Ecaiu MBI IpumeM Takolt KPYKOK, TO GOKYCHbIe
paccTosiHisl B 00enX Tal/HLax MOXHO YKOPOTHTb NpPHMePHO
B nostopa pasa. OfHOBPeMEHHO B MOJATOpa pas3a BO3PACTET OT-
HOCHTeJIbHOE OTBEPCTHE H B [Ba pasa — cBeTocsIa. Hymxmo

Ta6auuga 2 Ta6anua 3
MunnMadbHbe QOKYCHEIE Munnmanbubie GOKycHble
PacCTOAHUA OJMHOYHBIX JINHS, pacCTosiHHA C(bepﬂ'-{eCKPIX
YCTAHOBJEHHBIX BblnyKJIOﬁ 3epKan
CTOPOHOH K OGBEKTY
Ornocu- OTHOCH-
Nuamerp, | POKYycHoe TeNbHOR Duamerp, | PoxycHoe TeNbHOe
MM paccros- dokycHoe MM paccrost- dokycHoe
HUE, MM | paccrosnue HHE, MM | nacctosiue
30 190 6,3 70 230 3,3
40 300 7,5 80 290 3,6
50 420 8,3 100 400 4,0
60 550 9,1 120 530 4,4
80 840 10,56 150 735 4,9
100 1200 12,0 200 1130 5,7
200 3300 16,7 250 1580 6,3

TOJILKO NOCTOAHHO MOMHUTB, YTO (potorpadupoBaTh OLHHOUHOL
JIHH30H MOXKHO TOJBKO Uepe3 CBeTOPHILTP,

K éwma. Koma— aGeppanus HaKJIOHHBIX MYYKOB, H Mpo-
siBJsieT OHa ceOs Ha kpawo nossi, OHa BBI3BIBACTCS TEM, UTO
HaKJIOHHBIE NYUKH Ha JHH3aX H 3epKajax NpejoMIsOTCs HJIH
OTPAXKAIOTCA HECHMMETPHYHO, W NOITOMY CXOLSILIHECH MYYKH
He YCreBaloT ChOKYyCHPOBAThCA B OIHHAKOBOH Mepe M M0-pas-
HOMY CMelIalTest ¢ ocH Nyuka. Hanarasics 1pyr Ha apyra, stu
OsITHA JAl0T XapaKTepHOe MATHO KoMbl (puc. 11).

Ilst napaBoHyecKoro sepkaja paiiyc HAUOOJMBILIETO MAT-
Ha paBeH

p=5 04, (7)

rie A — OTHOCHTEJIbHOE OTBEPCTHE, » — YIOJ MEXK/Y LEeHTPOM
nonsi u uzobpakeHHeM 3Be3jbl, BbIpaKEHHBI B pajHaHax,
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[ — doxycHoe paccrosinue sepkana. MakcumanpHasi WUpUHA

» [ITHA KOMBI B JBa, a JUIMHA B TPH pasa Goubile p.
Ecnn kpyXok paccesiHus aMydabcuu pased 0,05 MM, To 1
NATHO KOMH (3p) He Ao/mkHO npessiuars 0,05 mM, Toraa npe-
ZeJIbHBI YroJi, Ha KOTOPOM NMATHO KOMBL He GOJbIue AOMycKa,

m=0,27—"fi.

BriuncauM yroiosele pasmephl nods paA  150-MHIIHMET-

®  pomoro sepkajia ¢ OTHOCUTEJLHBIM otBepcTHeM 1/7: o=
=0,27 -49/1050=0,0126 pax uau 0,72°. Tak Kaxk 3TO MOJOBHHA
1019 3peHHs], TO auameTp pased 1,44°,

>

Puc, 11. AGeppauusi KOMB H BHA HsTHA

YMHOXKHB NOJOBHHY MOJS B pagHaHax Ha (oKyciioe pac-
CTOSIHME, MBI NOJYYHM pajuyc NoJd B MUAIUMETpax: r=
=0,0126+1060=13,2 MM unu nuamerp 26,4 mMm,

I1pakTuueckn ¢ TakuM pediekropom Ha dhopmate 24 X 36 MM
nojyyaercs  BIOJHe MpHeMJeMOe KaueCTBO H300GparkeHHs
IO cavoro Kpaf. BesuunHa nsiTHa KOMBI 3aBHCHT OT KBajpara
OTHOCHTEJNLHOro otBepcTis. [lostomy, nuadparmupys o6bek-
» THUB, MBI MOXKE€M 3HAYHTEJNBHO CHHU3HTb BJUSHHE KOMBI M yBe-

JHYUTL II0JE3HOE TOJe 3peHis,

Koma axpomaTuyeckoro o6beKTHBa — axpomama (B KOTOpoM
cBeleHa K MHHHMYMY XpoMaTHuecKas abeppanisl) 3aBUCHT OT
HEeCKOJIbKHX MPHYHH, B YACTHOCTH, OT KPHUBHU3HBI JHH3. Bos-
MOXKHBI THIEI aXpPOMaTOB C KOMOI, paBHOH Hymo. Co3zgaHbl
I IByX3epKaJsbHble CHCTEMBI PedJIeKTOPOB C HYJIEBOH KOMOM:
cucremp! IBapumnneia, Puan — Kperbena, Makcytoa. Mio-
TOJINH30Bble OOBEKTHBBI B Hallle BpeMsl OObIUHO TOXKE XOpOLIO
ucnpas/eHsl Ha KoMy. CHCTeME!, CBOGOANLIE OT KOMBI, d TaKKe

~ or chepHyecKkoil abeppauil H XpoOMaTH3Va, HA3LIBAIOTCS anAQ-
HamuueckuMy WIH aniaHamamil.

Acrurmarusum Tlepen ofbekTHBOM (HIH 3epxa-
JIOM), Ha KOTOPBIIl Najaer HAKJIOHHEIH I1YUOK CBETA, YCTAHOBINM
AuapparMy ¢ ABYMs Y3KHMH B3alIMHO INEPHEHANKYJADHBIMH
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menamu. [locae takoit guadparmel cBeTOBOH Mydok Gyner pac-
NPOCTPAHATLECA B BEPTHKAJIBHON U TOPH3OHTAIBHOH MJIOCKO-
CTAX. BepTHKaNbHYIO NJIOCKOCTE HA30BEM MepHAHOHAJBHON,
a TOPH3OHTaJIbHYI0 — carurtadbHoll (puc. 12). Ecau npesaow-
JIeHHe Ha IMOBCPXHOCTH PACCMOTPETb BHHMATENbHO, TO CTAHET
fICHO, YTO B MEPHAMOHAJLHON IJIOCKOCTH (€C/H CMOTPerb Ha
cxeMy cOOKY) CHMMETPHsl Nyuyka Pe3ko Hapyliaercs, Tak Kak
OChb NYyyKa HAKJOHEHAa K ONTH-
yeckoll ocu o6vektuBa. C apyro#
CTOPOHBI, paccMarpuBasg CBepxy  *
npejoM/JeHHe B CarHTTaJbHOH
IJOCKOCTH, 3aMeTHM, 4TO CHM-
MeTpHa He Hapywmulacb. Taxoe
HapyiieHHe CHUMMETPUH B OJHOI
NJIOCKOCTH H ee coXpaHeHue B
JAPYroif IPHUBOAAT K TOMY, 4TO ¢o-
KYCHbIe pacCTOSIHHSA B 00eHX nJjoc- -
KOCTSIX OKa3blBAIOTCS Pa3HBIMH.

B kaxnom u3 pokycos nzobpa-
JKenue TOUKH Oyler BHITISAAETH
BEPTHKAJbHBIM HJH T'OPH30HTAaJb-
HbIM wrpuxoM. B npomexytke
nzobpa)keHue TOYKH Oyier nocre-
NEeHHO MepeXOAHThb OT LUTPHXa K -

Puc. 12, AcTtarMatusm: 3JUJTHIICY, KPYry, CHOBa 3JUIHICY
a — a—MEPHAHOHA/NLHEIA ny- KK WITPUXY. B 3TOM BBIpa)Kaetcs
80K, b — b — carutrambibit om0 gnmuss  oGbekTHBA. B (ho-

NyuoK (3alUTPHXOBaHO) o

KaJbHOH MJIOCKOCTH napaboJinyec-

KOro 3epkaja H3obpaKkeHHe HMe-
eT ¢opMy WTPHXA, BHITAHYTOrO OT LEHTPa MOJAA K Kpar.
JlauMHa wTpuxa paBHa

-t

20 = szf.

AcTturmatnyeckass pasHOCThL (DOKYCHBIX PAaCCTOSIHHE npo-
nopuHOHAAbHA KBaApaTy yIJa HAKJOHa MYukKa H NPSMO Mpo-
NOPLUHOHANbHA OTHOCHTEJNbHOMY OTBEPCTHIO. ITO 3HAUHUT, UTO
acTHrMaTH3M B MeHbIlUeH CTelleHH, YeM KoMa, 3aBHCHT OT OT-
HOCHTEJbHOrO OTBEPCTHsl, HO NpH OOJbIUUX YIVIaX OH 3HAYH-
TeJbHO MPEBOCXOJHT KOMY.

Huadparvupya oObeKTHB, Mbl HECKOJbKO YMEHbIIAeM pas-
Mep acTHrMaTHYeCKOro IsTHa. MHHHMaJbHOe 3HaueHHe OH
NPUHHMAET B NPOMEXKYTKE MEXJY IJIOCKOCThIO, rie (GoKycu-
pYIOTCSl carHTTa/JbHble NMVUYKH, [ NOBEPXHOCTHIO, HA KOTOPOH
(OKYCHPYIOTCH MepHAHOHAJbHLIE NYYKH. DTa NOBEPXHOCTL AJIA
HapafoaHYeCKOro 3epKana B MEPBOM NPHOIHKEHUH BLITJSIAHT
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chepoil, o6palleHHON BOrHYTOH CTOPOHOH K 3eprany. MmenHo
Ha Heli MOXHO MOJIYYHTh OTHOCHTENbHO KaueCTBEeHHBIE H300pa<
xkennsi. OfHAKO 3TO 03HAYAET, UTO MbI HMeeM JeJIO C elle OFHOH
aGeppanuell — Kpusu3HoLl noas.

KpuBu3HA NMOJSNA CBOHCTBEHHa MHOIMM OOBEKTH-
BaM. DoKaabHas MOBEPXHOCTb MOXKeT ObiTh oOpauieHa BhIIYK-
JIOCTHIO K OGLEKTHBY WJIH OT HEro, a 4acTo oHa HMeeT GoJee
caoxHyio gopmy. Pasvenian niacTHiKy B HEKOTOPOM CpelHeM
NOJIOKEeHHH, KOrja abeppalliOHHble KPYXKKH He NPeBbILAoT
ngaTHa paccesiHua (pOTOIMYJIbCHH, Mbl N0Jy4aeM yAOBJETBOPHU-
TeqbHBIe H300paxeHusi. Pajauyc KPHBH3HBI NOJs napabou-
4ecKOro pediektopa pabeH ero QoKyCHOMY pPacCTOAHUIO.

Oductopcnsd Juemopcus BblpaKaercd B TOM, YTO
MaciTab H306pakeHHsl Ha Pa3/MUHOM PacCTOSAHHH OT LeHTpa
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Puc, 13. Oucropcusi: @ — o6beKT, 6 — MOJOKHTENbHAA JHCTOPCHA, & =
OTpHLATEAbLHA JHCTOPCHS

nosis 3peHHs OKasbiBaeTcst pasinuHeM (puc. 13). Pasauvaior
NOJOXHUTENBHYIO, <«IOAYMIKOOOpa3Hylo», H OTPHIATENbHYIO,
«6oukooBpasHyto», aucropcuio. [loaymkoo6pasHyo AHCTOP-
» cuio (puc. 13, 6) uMetoT Tesle0GbEKTHBbl U OHHOKY/IAPHbIE CHCTE-
Mbl. bouxkooGpasHasi aucropcus (puc. 13, 8) XapakrtepHa aust
WHPOKOYTOIbHBIX OOBEKTHBOB C OTPHLATEJbHON IepeiHed
KOMITOHEHTO! H C yBeJHuyeHHbIM paGounM orpeskoM. OcobeHHo
BEJIHKA AMCTOPCHS Y CBEPXIINPOKOYIO/IbHBIX OOLEKTHBOB THMA
«pbIGUH TJ1a3» Uy Kamep «oJJ-ckail». [lapaGonnueckoe, KaKk u
cpepuyeckoe 3epkana CBOCOLHBI OT JHCTOPCHH.
Xpomaruueckue aGeppaunuu K cuactsio
17151 GOJBLIMHCTBA JoGuTedneil, TeJecKOolbl-PedIeKTopbl 1 Apy-
rHe 3epKaJjibHble KaMephl COBePLIEHHO CBODOIHBI OT Xposamit-
- yeckotl abeppayuu, HO moburenn, pabotalouiie ¢ JHH3CBLIMH
OOBEKTHBAMH, JO/KHBI TO3HAKOMHTBCS H € 3THMH HENPHATHBIMH
abeppanusaMi. i
Crekao mapku K8 mns asauHbl BOJIHBI CBeTa 6563 A (Bos0-
poaHas auns Hg) uveer nokasateldb NPeNOMACHHA nc=
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=1,51390. s xenroro H3JIyYyeHUs HAaTPUA C BOJHOH 5896
u 5890 A np=1,51630. Ons ronyGoit nuHHH Bogopoja H; .
¢ ayuHOH BOMHE! 4861 A np=1,52196 wurT. a. Has APYrUX CTe-
KOJI TaKXKe XapaKTepPeH Pas/MyHbIA MOKa3aTesdb NPesIoM/IeHHs
B PasHbIX y4yacTKaX CIeKTpa. JTO 3HAYHT, 4TO (POKYCHHE pac-
CTOSIHHSI ONHOA M TOH e JIMH3B /I PASHBIX AHANA30HOB
CIeKTpa OTJINYaOTCs JPYT OT Jpyra,

TonyGuie myun, BXOAAMmIME B cOCTaB 6e/Or0 CBeTa 3BE3/Ibl,
chorycupyiorcs 6amKe K OGBEKTHBY, KpacHbe Aaljblie. DTo

oy
s
kﬁ

a

— s g

Puc. 14. Xpomartnueckast abeppaums: a — XpOMaTu3M [OJIOXKEHHS, 6 —
XpOMaTH3M yBeJHYEHHS

xpomamusm noiosxenus (puc. 14, a). Pasuuma MeXy (HOoKyC-
HBIMH PACCTOAHHAMY Jydeil ¢ jnuHoll BosHbl 4861 A (Hj),
obosnauaembix F, u ayueit ¢ minno#l Boamsr 6563 A (H, unn
C) uasuiBaercs npodoasheis xpomamusmon. Ecnu 3KpaH pac-
NONOKHUTL B (OKyce rody6uix Jayueli F, usobpaxeHHe TOYKH
OyZer OKPYKeHO PO3OBLIM OPEOJIOM, ec/H SKPaH MePeMeCTUTh
B poKyc KpacHbiX ayueit C, TO MosBHTCS ro/y6ofi opeo.

HssectHo, uto wHauBosbiuas YYBCTBUTEJABHOCTb TJia3a
JIEKUT BOJM3H AJAHMHB BOJHLI 5550 A. B HenocpeIcTBeHHOH
61H30CTH JeXXaT sIpKHE JHHUH Hatpus D ¢ IJIMHOH  BOJIHBL
5896 1 5890 A. Ontuxu GepyT cpennee suauenne 5893 A, xors
B CIIeKTpe TaKo#l JHHHH HeT,

JuaMetp KpykKa HalMeHbLIEro paccesHHA paBeH

D
P 8)

nfp—ngc

20pc =+

L€ nc, np M np — INOKazaTeNu npejovieHus aaa Jayueit C,

np—1
D u F. Beanunna vp= —2 = HasbiBaercs Koahpuyuiernmon

HFp—n
Oucnepcuu, Jns crekna K8 vp=64,06. [TozctaBus B thopmyny
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(8) koadpunHeHT AUCTIEpCHY U IPUPABHSAB ee K KPYKKY 0,08 My,
NOJMYYHM

Day=0,05-2.64=6,4 mm.

YBeauuuB AONYCTHMBIH KPyxok a0 0,1 MM, moayumM maxcu-
MaJIbHO BO3MOXKHBIA JHAMETD OAMHOYHOH JIMH3bI, NPHIORHOMN
1151 doTtorpadupoBanus, oKoJo 13 MM He3aBHUCHUMO OT (OKycC-
HOT'O PacCTOAHHS H OTHOCHTENBHOI'O OTBepcTHS. $lcHo, uTO
OZMHOYHASA JHMH3a NPHrojHa s ¢ororpadu, ecu ee GOKyCHOe

» paccTosiHHe HEBEeJHKO.

3HauuTeNbHO Jy4llle NPUMEHUTh BMECTe C JIHH30H OpaHxKe-
Boifi cBerouabTP. B 3TOM cilyuae nuameTp JIMH3BI MOXKHO YBe-
anunth (cM. Taba. 2). K coxaseHnio, ee KOMa H aCTHIMAaTH3M
JIOCTATOYHO BEJIMKH, W HOITOMY [OJIe 3PeHHUs He JOJKHO Mpe-
BLILIATH JABYX-TPeX TpaiycoB.

MOKHO 3HAYHTENbHO YMEHBIIUTh XPOMATH3M, €CJIH H3rOTO-

*  BUTh ABYXJIMH30BbI OOBEKTHB H3 JBYX Pa3IH4YHBIX CTEKOJ.

Tuiate/MbHBIA pacueT ABYXJHH30BLIX OGBEKTHBOB MO3BOJISET
CBeCTH B OJHY TOUKY napy Jyuelt, o6piudo IF u C. Taxue o6bek-
THBBl Ha3bIBAIOT axpomamamu. KpacHele H roayObie JydH OKa-
3bIBAIOTCA B OFHOM (POKyCe, HO cuHHE H (PHOJETOBLIE 00pPas3yioT
opeoJi, KOTOPLIH XOpoIIo 3aMeTeH y pedpakTopoB npu Habd/mo-
JEeHHH SIPKUX 3Be3.

» [TopGopom He TOMBKO CTEKOJ, HO U HX KPHUBHU3H yAaeTcs B
3HAUUTEJILHON CTeMEHH CBeCTH K HyJ chepHyecKylo adeppa-
IIHIO, a B HEKOTOPBHIX CAyYadAX H KOMY.

Hepenko KOHCTPYKTOPY YAaercsi CBeCTH B OJHY TOUKY ¢o-
Kycol 115 ayqeili F u C, Ho npu 3TOM r/I1aBHBIE IIJIOCKOCTH J17id
THX Jyuyell He coBmajawor. TorAa M (OKYCHblE pacCTOSHHA
OKa3bIBalOTCsl HECKOJBKO PAa3/MYHBEIMH, a BCJAeX 3a 3THUM pas-

»  JIHUHBIM OKasbiBAeTCA M Maciuta@ H300paxeHHs B KPAcHBIX W
CHHUX Jyuax — xpomarmuss yseauucrus (puc. 14, 6). Ilpeano-
JIO2KHM, 4TO (POKYCHOE pacCcTofHue /s CHHUX Jydel Gosblue,
yeM I/l KPAacHBIX, TOTAA CHHee n3obpaxkeHue JIyHbI B doKyce
TAKOro OOBeKTHBA OKaXKeTcsl HEeCKOJbKO OOJblle KDPacHOTO.
Hanarasicb 1pyr Ha npyra, 3TH H300paxKeHHs AanyT oOesoe
n3obpaxkeHue, HO ¢ cuHell KaiiMoit BOokpyr. TodeuHbie HaoGpa-
JKeHHS 3Be3J, Ha Kpawo moJss 3peHns OyAyT MOXOAMTh Ha Kpo-
LieYHbIe CIEKTPHKH ¢ CHHe-()HOMETOBBIM KOHLOM, HalpaBJjeH-
HLIM OT LEeHTPa Nnojas 3peHus. JJIHHA TAKOro CNeKTpuKa Oyjer

- TeM 0oJbile, YeM faJblle OT LieHTpa PaclnoJoKeHO H3o0paxke-
Hue 3Be3fbl. [Ipu HeGo/bLIOM JIOe 3peHHs STOT HeJOCTAaTOK
CKa3bIBaeTCsl MaJo.

3akaHuuBas OMHCAaHHe IBYX XpoMaTHyecKHX abeppaliuii,
aBTOp C OOJIeryeHHeM CTaBHT TOUKY, TAaK KaK Ha NPOTSKEHHH
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MHOI'HX JieT, DaboTas TOJMbKO C ped/IeKTOPaMH, OH HE HMes
Ha CepjlIle TSAXKeJ0ro KaMHsl, KOTOPHIHA He JaeT MOKOs Bhajfesb-
uaM pedpaxktopos. U ecan mobutens, paGorasi ¢ pedppaxro-
pOM, He 3aMeyaeT €ro HeJOCTaTKOB, TO 3TO [OTOMY, YTO OH He
3Haer, YT TaKoe H300pakeHUe, CBOGOAHOE OT XPOMAaTH3Ma.

§ 1.7. PASPEMIAIOUIAY CHUJIA
@OTOITPAPHYECKOI0O OB BEKTHBA

M1 yrke paceMoTpesin paspelneHue BH3yanbHOTO 06beKTHBA,
paGotatoliero Ha RUppakUHOHHOM mpenene (cM. Kower § 1.5).

@ororpaduueckas 3MyabcHs — Gosee TPyOBIH TPHEMHIK,
YeM rJias, MO3TOMY TOJILKO NPH OTHOCHTEJNbHBIX OTBEPCTHUSIX
1/50 man nake MeHblue paspelaiomasi cHila BH3YaJbHOTO H
pororpaduyeckoro TeseckonoB ypasuuBaercs. [1pu 66mbmnx
OTHOCHTEJIbHBIX OTBEPCTHAX 6sarofapsi 3epHUCTOCTH H CBETO-
paccesHuio 3MyJIbCHH paspewaiomast cuia Gororpaduueckoro
00BEKTHBA MOXKET ObITh 3HAUHTEJbHO MeHblie 6e3 yulep6a ajs
nena.

s nenpiTaHuA GOTOOGHEKTHBA MOMBb3YIOTCH CHELHANbHOI
VICTIBITATEIBbHOM Tabauned (MHPO#), KOTOpasi NMPeACTaB/ser co-
Gofi CepHI0 YEPHBIX M CBeTJILIX NAPAIeNbHBIX IITPUXOB *).
Ha nsoGpaxkenun, xoTopoe naet o6beKTHB NPH HOCTATOYHO Ma-
JIOM H300paKeHIH MHPBI, STH IITPUXH MOTYT CIHTbCS. Paspe-
warnmed CUI0H OOBbEKTHBA HAa3LIBAIOT KOJHUECTBO JIMHHUII HA
MHJTHMETP, KOTOPOe B H306pakeHUU ellle He CJHBaeTcs B
crytowHyto Macey. Hanpuvep, B ueHtpe noas crasmaprbiil
o6bekTHB «I'eqnoc-44y ¢ GokycHEM paccTosHHeM 58 MM Hmeer
paspemense 35 JHHMI Ha MUIJINMETP, HAa paccTOsSHHH 20 MM
OT ILeHTpa NOJs paspelaroiiag cuiaa magaer 10 14 aua/mu.

Paspewaiomas cuna o6bekTuBa A5 HH3KOYYBCTBHTEMbHBIX
IMYJILCHH H3-3a MX MeHbLIeH 3ePHHCTOCTH HO/UKHA GbITh BbLe,
ueM 17151 00bEeKTHBA, paloTalOUlero ¢ KPYNHO3EPHHUCTON BBICO-
KOYYBCTBHTE/ILIION MUIeHKoll. Paspewawomas cuia BHICOKOYY B-
CTBUTEJBHBIX TJIEHOK OK0JA0 7080 JHH/MM, HH3KOYYBCTBH-
TeJMbHEIX 10 120—140 u Gouaslue. :

§ 1.8, OBPALIEHHLE C OB'BEKTHBOM

Beuepoy 6 depans 1970 r. Hesazoaro 10 noayHoum coy-
xauni obcepBaropun Mak-onanabn B Texace BHe3anHO Cle-
Jasl ceMb BBICTPENOB M3 9-MHUJITHMETPOBOTO PEBO/LBEPA B Jii-

*) TIPUMEHSIOTCS H panMasbHble MHPH C JHHHAMH, DACXONALNMHACS U3
OJIHOTO HEHTpa W HMCIOWHMH PasJAYHy0 WHPHUY B UEHTpe f Ha Kpato
HGaOA.
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1€BYIO CTOPOHY 3epKasa 2,7-meTposoro tejeckona, B nosep-
¢ lUEHHE OH HaHeC HECKONbKO YA4apOB MO 3epKaly MOAOTKOM.
Oxa3zaJjoch, 4TO 3TOT 4eJIOBeK HabmogaeTcad B MECTHOH CHX HaT-
puueckoit GosnbHune. Jlupektop obcepsatopun Mak-Jonanna
I"apaan CMHT cOOOLLMJ, YTO HA NMOBEPXHOCTH 3ePKuJja o6paso-
BAJIOCh HECKOJbKO AMOK JuamerpoMm oT 60 xo 100 MM, Koropbie
VMEHBUIHJIN CBETOCOOHPAIOILYIO CHJIY TeJecKona TOALKO Ha
1 % U MpaKTHYECKH He TNOBJIHUAAN Ha KauecTBO AHDpaKIHOHHOl
KapTHHBL. ACTPOHOMHMUYeCKHe HalJioJeHus BCeX BHAOB NpaKTi-
yeCKH He N0oCTpajaldy OT 3TOro Tparuueckoro snusoga. Caeyio-
el HOYBIO TEeJNIECKON 3aBepLIHJ HaGM0aTeNbHYIO IPOrpavmy,
Npou3BeAs HECKOJbKO OTJHYHBIX ¢oTorpadui.

[TeyanbvHas ucropus... OAHAKO OKa3bIBAETCS, YTO HECKOIBKO
KPYMHBIX CKOJIOB CYLIECTBEHHO He BJHUSAIOT Ha KauecTBO 0GbeK-
tuBa. Ho 6b110 Obl HEBepHO AyMaTh, YTO OOBEKTUB He Tpedyer
K cefe OepexHOro oTHouleHUs. [esno B TOM, 4TO CceTKa MHOIO-
YHCJEHHBIX, XOTS H MEMKHX IlapaniH MOXeT MNPHBECTH B NoJ-
HYIO HErofHOCTb JIOGOH 00BEeKTHB WM 3epkajto. Ha xaxpoii
LiapanyHe IIPOUCXOAMT Takad ke Audpakuus, KaK H HA yyacr-
Ke ompaBbl obbekTHBa. OT 3TOro ofWwas AHPPaKIHOHHAA
KapTHHA TOYKH pe3ko yxymuaercs. KoHTpact M300pakeHHs
karacTpodpyueckt nagaer. OcoGeHHO 3TO CKa3plBACTCA Ha pas-
JIMUUMOCTH MEJKHX TeMHBIX OGBEKTOB Ha CBETJIOM IIoJe, Ha-
npuMep, MeJKHX JeTasell Ha MOBepXHOCTH IJIAHeT.

Y aBropa umeercsi o6peKTHB «['envoc-44», KOTOPBIA HOJroe
BpeMsl XpaHH/Ics 0e3 KphILKH B noptdene. B pesynbrate Ha
NOBEPXHOCTH JIMH3 00pasoBajiach CeTOYKa MeJKHX UapalluH,
KOTOpas XOpOLIO BHAHA, €CH OGBEKTHB YCTAHOBHTL B CHABHOM
nyyKe COJIHEYHOrO CBeTa M PAcCMaTpPHBATb €ro JIMH3H HA TeM:
HoM ore. OT 310#1 HeGPEKHOCTH H30GPAKEHUS, JABAEMbIE ITHM
. 00BeKTHBOM, NocTpananu 6oJblle, 4eM Yy 4-TOHHOrO 3epKana

o6cepBaropuu Mak-JloHaub.

CoBpemeHHbIe MPOCBETJAAIONIHE TNOKPLITHA [0 TBEPIOCTH
COIepPHHYAIOT CO CTEKJIOM, H upe3sblyaiHas OCTOPOXKHOCTHL NpH
NPOTHPKE 3THX OOBEKTHBOB Heofs3aTesbHa. JlocTtaTouHo npo-
THPAaTh OOBLEKTHB UHCTLIMH (p/laHeeBbIMH HJIH HOJOTHSHBIMH
candeTKaMy, INPeABAPUTENIbLHO «IOJbIIIAB» Ha TNOBEPXHOCTD
CTeKJa.

JKupoBble nsATHA OT NanbieB JeficTBYIOT TaK e, KakK H ce-
Touka uapanuH. CnaGble NATHA MOXKHO CTEPETh  CandeTKoi,

- JKHPHBIE — caJdeTKol, cMoueHHO!1 B crinpTe. OJHHOYHBIE JIUH-
3bl M 3epKasa MOXKHO MBITb PYKaMmH, HaMblJIEHHBIMH XO035HCT-
BeHHbIM MblIOM. [Tocse MBIThSI MOBEPXHOCTH HYXKHO TMPOMbBITH
NpOTOYHOIl BOAOH, a B 3aKJ/IOUYEHHE ONOJOCHYTH ANCTHIJIHPO-
BaHHOH BOAOH. JIMH3Yy MM 3epKaJo HYXKHO MNOCTABHTL Ha
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peGpo, CHATb YTOJKOM [POMOKAIIKH KAMIH BOXbI H OCTABHTL
CYIUHTBCH,

Hbi1b ¢ moBepxHocTell Jy4me ciyBaTh MeAHIHHCK UMH «rpy-
wammy. TIpuMeHeHne KuCTeH HexenaTelbHO, TaK KAK B HHX
CO BpEMEHEM HaKamnJaMBaeTCcsi Mblib. Boobine 06beKTUB Bee Bpe-
MSl MOJKeH ObIThb 3aKPBIT KPBILIKAMH, KOTOPBIE CHHMAOTCS
TOJBKO Ha BpeMs paGoThl ¥ YHCTKH,

§ 1.9. ®POTOITPAGUYECKUE OBBEKTUBEI
AJIs1 ACTPOHOMHMYECKO¥ &®OTOTPAGHU

O BO3MOMKHOCTSIX OIMHOYHON JIHH3BI MBI ViKe TOBOP HJIH.
Ha nepBeix mopax oHa MomeT CIyKHTH 4TS dororpadun ¢as

A 5

Puc. 15. [Ipocrefimme o6bexTHBE

JIYHBI, COMHEYHOI MOBEPXHOCTH, JYHNMLIX H COMHEUHBIX 3aTMe-
Huil, HauGosee KPYNHBIX H SIPKHX 3BE3NHBIX CKOMJIEHHI, TY-
MaHHOCTeH, rajflakTHK, KoMer ... Ilojie 3peHus ONHHOYHON JHH-
3bl 1—3° B 3aBHCHMOCTH OT (OKYCHOTO PacCTOsIHUA M OTHOCH-
TeJbHOTO OTBepCTHS,

s Toro urolpl yBEeJAHYHTH 10Je 10 10—12°, MoxKHO mHe-
NOMBL30BATL MOMOMKHTENIBHBIH BOTHYTO-BHITYKJbIH MEHHCK (Ha-
NIpUMED, OYKOBOE CTEKJO0) ¢ (GOKYCHBIM paccTosnneM 20—
30 cm (onTuueckas cia 5—3 AHONTPHH), €C/H ero YCTaHOBUTH
BBIYKJIOH CTOPOHOI K NJIeHKe, a Mepell HHM Ha HEKOTOPOM pac-
croaunu anapparmy (puc. 15, @). OtHocHTeNbHOE OTBepCTie
NpH 3TOM CJelyeT yMeHblNuTh 10 1/11-—1/16.

ITOT caMblil JelueBLlii OGBLEKTHB U3 YHC/a KITHPOKOYT O
Hpix» B 1802 r. npepioxun Boanacrou.

Ecan nepex auadparmofi MeHncka yCTaHOBHTB BTOpOH Me-
HICK, KaK [10Ka3aHO Ha puc. 15, 6, mosyuuTes npenaoKeH bl -
B 1865 r. Ilreitnrenem «mepuckony, IMepuckon — CHMMETP HY-
Hbifl OOBEKTHB; NMpPU OTHOCHTeJbHOM oTBepetin 1/12—1/10 on
CBOGOJEH OT KOMBI H IHCTOPCHH, HO XPOMATH3M OCTAeTcs 3a-
MetHbIM, Tlosle orpaHuyuBaeT acTHrMAaTH3M,
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Axpomarnuecku#l oObeKTHB 3 Naphbl JIUH3 HMEET XPOMAaTH-
geckyio aGeppaumio B 16 pa3s MeHbiIe XpoMarh3Ma OZMHOYHOH
JuH3bl. EC/H axpoMar, CKOpperHpOBaHHBIH /ISl BH3YaJbHOTO
AnanasoHa CHeKTpa, INpuUMeHseTcsd C TaHXPOMAaTHYECKUMH
svyabcuamy thna «Poroy, «<KH», «A-2» 1 1p., TO MOXKHO OHITh
CNIOKOHHBIM, HO [/ HeCceHCHOHIU3UPOBAHHBIX (YyBCTBHTENL-
HBIX TOJBKO K H3JYUEHHIO B CHHEM JHanasoHe CIeKTpa) acTpo-
HOMHYECKHX 3MYJbCHE THna «A-500» u 1p. HYXKeH OOBEKTHB C

a_.%,.w..g@_ 5_.%%%,_

Prc. 16. HekoTopbie 00beKTHBH, NpuMenseMble B MOGUTeNbCKOH acTpodo-
torpadun: dlernsanb» (a), «Tpuners (6), «Teccap» (<knaycrap») (), «Op-
1aro3» (o6vexTus Pocca) (2), Teinoc» (9), «Taup» (g), «MTO-1000» (o)

«pororpadHueckoily Koppekuued, HHaye SMYJIbCHS 3aperucr-
pupyer HechOKYCHPOBaHHEI CHHe-(DHOJIETOBBI OpeoJI.

B 1839 r. BeHckuii mpodeccop martemaruki M. IletuBais
paccyuTas nepBbifl CAOKHBIA doTorpaduyeckiil 06bEKTHB, a B
1840 r. 370T 06BEKTHB GBI BhIMyIeH GUPMON «PoHXTACHACP.
OOBLeKTHB HMeJ HEeBHAAHHOE 10 TOH IOPbl OTHOCHTENbHOE OT-
Beperue 1/3,4. On cocrostn u3 dyeTblpex Juu3 (puc. 16, a).
[one n1s o6bIdHOl dotorpaduu cocrasasiio 30°, A1 aCTPOHO-
Miveckux unesefl — 10—15°. Bepo#i u npaBio#t 3TOT 00bEKTHB
CJYKHJ ACTPOHOMAM HOYTH CTO JIeT M TOJBKO B Halle BpeMmAd
cras My3efiHOH PeAKOCTLIO.

B 1894 r. anrauiickuit ontuk [leunc Tailnop paspaboran
Anst upmel «KyK U CHIHOBBS» YIAHBUTEIbHO MPOCTOH M AOCTa-
TOYHO COBEPLIEHHBIH OGBHEKTHB, MOCTYXKHUBUIHI BIOC/IEACTBHH
NPOTOTHIOM /Il MHOFOUHCJIEHHBIX [OApaXKaHHil K ycoBepileH-
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CTBOBaHUH. DTOT OGBEKTHB, Ha3bIBaeMbIl TPHIJIETOM Tsfinopa
uu nHorja Tpunierom Kyka (puc. 16, 6), ucnpasiser chep nye-
CKYI0 abeppaliHio B MeHblllell ctrenenH, ueM oGbekTHB [leTnBasns,
HO KOMa, aCTUIMaTH3M M KPHWBM3HA IMOJS HCIPABJCHBl B HeMm
oueHb Xopomo. [To3ToMy OObBEKTHB HCMOMb3YeTCsl Kak IIMpo-
KOYTOJIbHBIH.

B 1902 r. corpyanuk ¢upmer «leficy [Maynn Pynonvd sua-
YHTEIbHO YCOBEPIUEHCTBOBAM TPHIVIET, 3aMEHHB MOCIELHION
JHH3Y ABYMS! CKJIEEHHBIMH. DTOT OGBEKTHB MOMYYHJ Ha3BaHHe
«Teccap» ¥ Boinyckaercs 10 CHX NOP B PAasHBIX CTPaHax ol
pasmunsivi HasBaHusMu. B CCCP oH MIHPOKO H3BecTeH Kak
«HMunyeraps (puc. 16, 8).

Paanie/iB LeHTpalbHyO JIMH3y TpHIJIETa Ha aBe, [epi
YMEHBIIUA KPHBH3HY 3THX JHH3, CHH3HB Te€M CAMBIM OCTATOY-
Hble abeppauud. Anasoruded oSbekTHB Pocca, KOTOpBIH wmi-
POKO NpUMEHSIeTCT B acTPOHOMUH. KpynHeHmuA U3 HUX HMeer
anametp 500 mMm 1 otHOCHTebHOE oTBepetHe 1/7. B CCCP o6%-
eKTHBOM MOJOOHO# KOHCTPpYKuuH «Oprarod» cHabxasuaca ¢oro-
annapatr «Poroxop-1» (puc. 16, 2).

JAnnunodoxycHble 0OBEKTHBb CTPAJAIOT CYIeCTBEHHbBIM He-
xocratkoM. ['aGaputel actporpada BesqHKH, TakK Kak hOKycHo?
paccTosiHHe M BepUIMHHOE (OKYCHOEe PACCTOSIHHE MPAaKTHYeCK i
pasubl. MOXKHO 3HAUMTENLHO COKPATHTb JJIHHY KaMmephl, ecJH
BCIel 3a [10JIOXKHTENTbHON KOMIIOHEHTOl Ha HEKOTOPOM pac- .
CTOAHIIH YCTAHOBUTH OTpHIlaTeNbHYIO (CM. pHC. 7, 6). B sToM
caydae 3aiHaAs IVaBHas IJIOCKOCTL OyJeT BhIHECeHa Bhepen, u
NpH 0CTaTOYHO GOMbIIOM (POKYCHOM DACCTOSIHHH BepIIMHHOS
orycHOe paccTOsHUE COKPATHTC M YMEHBIUHTCS AJIMHA acTpo-
rpadga. Takue OGBEKTHBEI Ha3bIBAIOT mMmeacob BeKMUBAMU.

Ecin Tele06BeKTHB MOBEPHYTL OTPHUATEABHOH KOMIOHEl-
TOH K MNajaiouleMy MydYKy CBeTa, ero saiHss IaBHAS ILIoc-
KOCTb OKA/KeTCsl C3a[H MOJIOKHUTE/AbHOR KOMIOHEHTH!, BepIHH-
HOE (POKYCHOE PacCTOHHE YBEJNHMYHTCS H MOMKET CTaTh Jaxke
Goabie (hOKYCHOro paccTostHus. 10 OueHb YAOGHO A8 KOPOT-
KOPOKYCHBIX O0BEKTHBOB, IpeHA3HAUEHHBIX AJIA 3ePKa/bHBIX
Kamep, KOrla HeoOXO0IHMO 3HAYHTe/NLHOE MeCTO /s pasMeilie-
HisA 3epkana. KopoTkodoKycHble 00BEKTHBBI, KaK ApaBHIO, H
IUHPOKOYTOJMILHEL, TO3TOMY [epelHds OTPUIATeNbHAsT KOMIMO-
HeHTa 1e1aercst odeHb GOJBWIOrO AHaMeTpa, YTOOBl He Oiy-
CTHTb BHHbLETHPOBaHHA (Cpe3aHHs) HAKJIOHHHIX MYUKOB {(CM.
puc. 7, 3).

Tadauua 4 naer npejcraBieHHe O COBPEMEHHBIX OOBEKTH-
BaX, HCMNPABJIEHULIX Ha XPOMaTH3M, chepUuecKyio abeppariuio,
KOMY 1 aCTUIrMaTH3M I Ha3blBaeMbIX aHACTHIMATaMH (CM. Tak-
Ke puc. 16, 9, e, ).
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Ta6nuua 4

L 4 Hegoropule oTeuecTBeHHbIE OGLCKTHBEL .1 pa3.IuuubX (opmatos
Mapka .
o6BbeKTHRA 7, mMm v ®/2, rpag R, nuH: MM
Dopumar 24X 36 mm
«Mip-20» 20 3,0 94 50
> «Mup-14» 24 3,5 84 52
«Mup-4» 28 3,5 76 —
«Mip-2» 28 3,5 75 40
«Mup-1» 37 2,8 62 55
«Teanoc-65» 50 2,0 45 —
«HMngpycrap-22» 52 3,5 56 35
«unycrap-61» 52 2,8 45 46
«Bera-3» 52 2,8 45 55
«eaunoc-81» 52 2,0 45 —
¢ «Onutep-3» 52 1,5 45 30
«Tennoc-44» 58 2,0 40 35
«ennoc-40» 85 1,5 28 32
«HOnutep-9» 85 2,0 29 32
«Bera-13» 100 2,8 24 50
«Taup-11» 135 2,8 18 44
«Tanp-38» 135 4,0 18 45
«HOmmnrep-11» 135 4,0 19 42
«IOiturep-6» 180 2,8 14 35
¥ JOnurep-21» 200 4,0 12 40
«Tanp-3» 300 4,5 8 36
«MTO-500» 500 8,0 5 35
«MTO-1000» 1000 10,0 2,5 35
Qopmar 6X6 oM
«Mup-22» 45 3,5 84 48
» «Miip-3» 66 3,5 65 40
«¥Ypan-13» 70 2,5 61 33
«Bera-2» 86 2.8 52 40
«Hupycrap-56» 110 2,8 42 25
«}Onutep-36» 250 3,5 19 —_
«Tanp-33» 300 4,5 16 25
Dopmar 6X9 cm
«Ypau-27» 100 2,5 57 45
«Uunycrap-24» 105 3,5 54 23
«HMuaycrap-23» 110 4,5 52 30
- «Mnaycrap-27» 113 3,5 51 24
«Ypau-25» 200 2,5 30 43
«T-26» 135 6,8 52 22
«Taup-16» 500 4,5 13 —
«Taup-10» 750 4,5 9 -
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Dopmar 9X 12 oM
«Mupycrap-2» 135 4,5 55 25
«Hunycrap-55» 140 4, 56 38
«Hnnycrap-36» 150 4,5 56 38
«Tpunaer» 365 3,7 22 _
®opmar 1318 e *
«HUuaycrap-4» 210 4.5 56 20
«HMuaycrap-51» 210 4,5 56 21
«Ypau-9» 250 2,5 54 30
«Teaemap-17» 400 6,3 30 —
«Tpunaer 500 3,5 25 —
Dopaiar 1824 cm
«Huayerap-13» 300 4,5 53 15
«Muaycrap-37» 300 4,5 53 20
«HUnnycrap-17» 500 5,0 38 —_
«Ypau-12» 500 2,5 33 —
«Ypait-16» 750 3,5 30 —_
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F''TABA BTOPAM4

OOTOTPAOHUYECKHWE MATEPHAJIDBI

§2.1. TAJIOTEHHMIOCEPEBPAHBIE POTOMATEPHAJIbI

dororpadpuyeckre MaTepHasbl ObIBAOT JBYX BHAOB: rajo-
resugocepeGpsnble, B KOTOPLIX M300parkeHHe MNOJYYaeTcs B
pe3ysbTarte JAeHCTBHA CBeTa Ha MHKPOKPHCTaMIbl TaloreHnia

e« cepebpa, u GeccepeSpsiHbie — AHA30THIIHBIE, 3JeKTpodoTorpa-
duruecKue, TepMONJIACTUYECKHE H Ap. B acTpoHOMHYeCKHX Hab-

JIIOIEHHSAX NPHUMEHSIOTCS TOJIbKO ragoreniiocepeSpsnsle doro-

MaTepHansl, MOCKOJABKY HX YYBCTBHTEJBHOCTH HAa HECKOILKO
MOPAAKOB BbIlIe UYYBCTBHTENLHOCTH feccepedpaHeXx  ¢oro-
CJ10€B.
Eule HeckoaLKO JieT Has3aj GbITOBAMO MHEHHe, UTO raJore-
o HHIOCEPEOPsHOH ¢oTorpadiin TPO3UT CKOpas CMePTh H3-3a
HCTOIIEHUsI 3aMacoB cepebpa (M Pe3Koro pocra leH Ha cepeGpo)
1 GOJIBLIOrO PACX0/a €ro B Pa3HYHLX 00/1aCTAX HAVKH U Tex-
HHUKH (3/I€KTPOTEXHHKE, KOCMHYECKOH MPOMBILICHHOCTH KT, 11.),
1 BCe HajAeXKILl BodJaraiuch Ha OeccepebpaHble  (oTo-
MaTepHaJbl, KOTOPblE CMOTYT MX 3aMeHMThb. Ho oKazagocs, uto
3TO HE COOTBETCTBOBAJO JefCTBHTENbHOCTH. Brimyck cepe6ps-
HbIX (poTOMaTepHaIOB BO BCEM MHpe YBEJHUMBAETCs, IeHLl Ha
cepebpo CcTabWIN3HPOBANHCH M MPEANOIaraeTcsi, YTo B Beny-
wHx Kanutaancrudeckux crpadax CHIA u flnonuu BOioTes 10
2010 r. exeropHeifl NPHPOCT MPOU3BOACTRA OYJET COCTABAATH
He MeHee 2—3 %.

Ipousomsio 310 G/arogaps yMeHbIIEHHIO pacxoja cepebpa
MPpH H3TOTOBJEHHH HOBBIX BHIA0B (oTOMATEPUANOB, LIHPOKOMY
pacnpocTpaHeHHo IBeTHOH ¢oTorpaduu H YBENTHUEHHIO BO3-
Bpata cepe6pa M3 0OpabaTbIBAIOUINX PaCcTBOPOB.

OnHOBpPeMeHHO HENPepHIBHO YJYUYLIAIOTCH CBOHCTBA raJo-
reHcepe6psIHbBIX (oTOMAaTepHaloB — MOBHILAETCH HX YYBCT-
BHTE/JILHOCTL H paspellaromas cnoco6HOCTb, PacIIUpsIeTcs 30Ha
CIeKTPaabHOH YYBCTBUTEJNbHOCTH.

Hacrosamas nayyHo-TeXHHYecKash PEBOMOLMS MPOHCXOLIT
B i(BeTHOH dortorpadun — ecau B 1982 r. MakcuManbHas 4qys-
CTBHTE/IBHOCTb LIBETHBIX HEraTHBHBLIX # of6pauiaevbix (ovomie-
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Hok cocrasasia 400 ex. ACA (~350 ex. [OCT), to B 1985 r.
pAx 3apybexHbiX (HPM BbIMYCKad HeraTHBHBIE ¢oronnenxu
uyBCTBUTEIbHOCTBIO B 1600 en. ACA, a uyBcTBUTENBbHOCTD OG-
paiaevbiX QOTONIEHOK (CO CMeHHaTbHBIM NPOSBAEHHEM) J10-
crurana 3200 ex. ACA.

Taknv oGpaszoM, MOKHO C ONTHMH3MOM CMOTpETH Ha oyay-
lnee rasoreHI1ocepeOp AHbpIX HOTOMATEPHANOB H UX JJTHTEIbHOE
H yCleliHOe NpHUMeEHeH!e B aCTDOHOMHH.

Pomouyscmeumenvroi (unH, Kak ero oGBLIYHO HA3BIBAIOT,
IMYAbCUOHHBULL) CA0L COCTOUT U3 IHCNIEPTHPOBAHHBIX B KeJaTHHe
MHKDPOKPHCTAJIJIOB TajioreHnja cepebpa. DTOT CJ0H HAHOCHT
Ha CTEKJAHHYIO WIH MJEHOUYHYIO MONIOKKY.

B coBpeMeHHBIX (OTOrpaduyecKHX SMYJBCHAX JHHeHHbI
pasMep MHKDPOKDHCTaA/NIOB MOXKeT KoJebaThed or 5—6 HM (ro-
Jiorpapuyeckue doromareprans) 10 6—10 MKm (BLICOKOYYB-
CTBUTE/IbHAS LBETHAA HeraTusHas mienka Komak VR-1000)
" MMEeTDb Pa3indHyo popmy — cdepuueckyio, OKTa3/Ip HUeCKyIo,
naacTuHyaryro (puc. 17). O6uiny 115t HUX BCeX ABJASETCH TO,
YTO OHH COCTOAT W3 rajoreHnaoB cepedpa — AgCl, AgBr,
AgBr(J) ¥ T. 1., 115 cTpoeHHs KOTOpBIX XapakTepHa KyGuue-
CKasA pelieTKa HOHHOIO THUMA.

Eci Kpucrann e mMeer HapymeHHil CTPYKTYPHL, T OH He
Gyner 4yBcTBUTeNEH K cBeTy. K cuacrbio /s tororpagun,
NPaKTHYECKH BCe MUKDOKPHCTAJJIBI HMEIOT OTKJOHEHHS OT
HeANbHOH CTPYKTYPBI — B MEXAYY3NUAX HAXONATCH HOHLI
cepebpa, HeOOXOIMMBIE LS 06Pa30BaHHs UEHTPOB CKPEITOrO
U3006paKeHHsl.

B cTpoeHuH camoil peleTKH Takxe CYUIECTBYIOT RedpeKThl —
TPEILMHEL, BKDAILIEHHS METa/VIHIeCKOrO H CePHHUCTOrO cepel-
Pa, 30/10Ta, KOTOPble 0OPasylTCs MpH cHHTe3e (oTorpaduye-
CKOH 3MYJIbCHH H Ha TOCTEAVIOUIHX CTaAUSAX ee H3TOTOBJICHHUS.
Buaaropaps stum HecoBeplIeHCTBAM, KOTOpPBIE BHINOMHSIOT poJIb
HEHTPOB CBETOUYBCTBHTENLHOCTH, MHKPOKPHCTAJMI CTAHOBHTCS
UYBCTBHTEJBHBIM K CBeTY,

§ 2.2, CKPBITOE H30BPAXXEHUE

I1pouecc 06pasoBanus meHTPa CKPHITOro H300pakeH Hs cxe-
MaTHYECKH MOXKeT ObiTb MNPEJCTABICH CJELYIOLLHM o6pazom:
(otoH cBeTa, nonaaas B KPUCTaNT raloreHuna cepebpa, BBIpbI-
BaeT 3JIEKTPOH M3 HOHa raJlouAa:

Hal -+ Av — Hal* +-e-,

OJIEKTPOH, IBHTasicb BHYTPH KPHCTAJUIHYECKOI: pewietku,
MOKET MONaCTh HAa HEHTP 4yBCTBHTENBHOCTH, KOTOPHIH SIBJS-
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TCA «JIOBYWIKOH» A/ 3JIeKTpoHOB. OH coobliaeTr UeHTpy oT-
¢ plLATeJIbHBIA 3apai, HeATPaau3yeMslil NMOJOKHUTEJIBHO 3aps-
ACHHBIM MEXAYY3eJblblM HOHOM cepebpa. B pesyanTare Ha
IICHTPE CBETOYYBCTBHTEJILHOCTH obpasveTcs aroM cepebpa, uto
VBeIHIMBAeT IVIYOHIY JIOBYLUIKH 3JeKTPOHOB, Baarofapd uemy

Pue. 17. DJ1eKTPOHHO-MHKPOCKO-
MHYeCKHe CHHMKH MHKPOKPHCTAI-
JI0B  HOTOrpadUUeCKUX IMYJILCHU:
Ky6uuecKoit orpanki (a), mJIOCKHX
(6), caoxnoit  opmbt  (8)

BO3pacTaeT BEPOSATHOCTbL 3aXBaTa 3/JEKTPOHOB HPH MNOCJAEAYIO-
1eM HOrJIOULeHHH (POTOHOB CBeta. DTOT NPOLECC MPOLOMIKAETCS
1O TeX I10p, T10Ka He o0pa3yeTcs AOCTATOUHO KPYITHBIH H yCTOMH-
*  yuBBIi 30 BPEMEHH HEHTP CKPLITOTO H3oOpaxeHHA. MuHumalib-
HOEe KOJIHYEeCTBO aTOMOB cepefpa B IIeHTPe CKPBLITOrO H300pa-
JKEHHS — TPHU-UeThlpe; 3TO COOCTBEHHO M SABJSETCA BepXHeil
TpaHuLell YyBCTBUTEALHOCTH MHKPOKPHCTAA TajoreHnjia ce-
pebpa K BHIMMOMY CBeTY — 3—4 (oTOHA HAa MHKDPOKDHCTAJLI.

e
s



ITockosibKy HOTOH CBeTa MOXKeT 06pa30oBaTh B KPHUCTAJLIE Tafo-
TeHuza cepebpa TOIBKO OfMH (OTO3/IEKTPOH, Npouece o6paso-
BAHHSI CKPBITOTO M300PaKeHHS MOKET 3aTOPMO3HTb aTOM ra-
Jlouja, ecyii OH He ylaJsieH U3 MHKPOKpHcTaina. Biaaumonei-
CTBYS C 3JIEKTPOHOM (PEeKOMOHHHPYS), OH MOXKET CBf3aTh ero
H TeM CaMbiM BOCHPENSITCTBOBATH POCTY LUEHTPA CKPBHITOrO
usobpakenus. Poib goctatouHo 3(deKTHBHOrO axuentopa
ranouja BBIMOJIHAET XKejaTHHa ¢oTorpadiueckoro ciaos. Eciu
e CKOpOCTb MoMnajaHus (OTOHOB B MUKDPOKPHCTANA MaJja
WIH, HANPOTUB, OYEHb BEJHKA, TO IEHTP CKPBITOrO H3o6pasKe-
HUsL pacTeT Hes(peKTHBHO H3-3a TOrO, YTO CKPBITOE M30GpaKe-
HHe pacnanaercs (MpH Majloi CKOPOCTH MOCTYTIeHHST ¢OTO-
HOB) WM, HampoTus, SyjieT 0O6pa3oBBIBATBCH HeSPEKTHBHO
(pn BLICOKOH  HHTEHCHBHOCTH) BC/AGICTBHE TOTO, uTO (HOTO-
JICKTPOHBL GYAYT PACHBUIATBCS 1O BCEMY KDPHCTaMIy, a He
COOHPATLCST B OJHOM MeCTe — LEeHTPe CKPBITOrO H306pameH s,
ITpy 3TOM NPOUCXOINT yMeHbIUeHNe YYBCTBHTEALHOCTH H3-3a
Tax HAa3bIBAEMbIX OTKJIOHEHUH OT 3aKOHA B3aUMO3aMECTHMOCTIL,

Ecnn ke Ha (hOTOCII0H elCTBYIOT PEHTTEHOBCKOE H3MTYYeH e
WIH 3apAKeHHbIe YACTHLBI, TO 1dxKe NPU OJHOKPATHOM [10maia-
HHUII PEHTTEHOBCKOro (hOTOHA IVTH YaCTHLLI B MHKDPOKPHCTA/IIE
06pasyercs 60JbIL0S KOA1YeCTBO POTOINCKTPOHOB, 1OCTATOUHNS
LJIst 00PA30BAlllsl [leHTPA CKPLITOTO H300paxKeHHs, H 3aKOH
B3aHMO3aMOCTIIMOCTH  BBITIC/AHASTCS.

Cnexrtpanaouasg CeHCHOUAH3 AN U Soua
COOCTBEHHOIT UYBSTBHTELHOCTH [aJOreHHI0B cepebpa Haxo-
IUITCA B KOPOTKOBOIOBON  yA5TpadHOMETOBON U cHHeli gacTsix
criexTpa. OHU MPAKTIYECKH HEUyBCTBITENBHBl K H3/IyYeHHo
¢ Amoft Boaint 22500 HAL T, e. K OCHOBHOMl HacTH BILTHMOLG
I3AYHCHUA — OT 3e/eHOH 10 KPacHOl, a Takke K HHppakpac-
HOMY H3.JyUelnio.

Yrobpl paculipiTb 30HY CHNEKTPaabHOM 4y BCTBUT@ABLHOCTI,
B CBETOYYBCTBHTRJIBHBIN IO BBOAAT KPAaCHTENH, KOTOPLIe,
a1cophupyach Ha MOBEPXHOCTH MHKPOKPHCTAMIOB, OYYBCTE-
JSHOT HX K 00JIaCTH CMeKTPa, COOTBETCTBYHOULeH MOTVIOWIeH IO
Kpacuress. ITOT NPOUECC HA3bIBACTCSA CREKMPAALHOU CeHcubyi-
audayued $HOTOCION, a KPacHTeNH — CHEKTPAJbHBIMYE CeHCH-
OHIU3aTOPaMH.

B 3aBHCHMOCTH OT CTPOEHUA CIEKTPAIbHbIL CEHCHOHIH3ATOp
(OOBIYHO MPUMEHSIOT OPraHHYECKHe COeNMHeHHs, TAK Ha3bBae-
MbIE IIMAHHHOBBIE KPACHUTEJH) MOXKET O4yBCTBHTHL (hOTOCJON K
pasJUYHBIM Yy4acTKaM CIeKTpa.

Ilockoapky Kpacutenu sdxpeKTHBHO MOTIOWAIOT H3MYUeH e
JIHIb B HeGO/BLIOM CTIEKTPaabHOM AHANA30HE, I CeHCHE U -
SAUHH HCNIOMB3YIOT CMech ABYX U Gojiee Kpacureneil. B psage
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cayyaeB 1ab/Ii0JaeTcsl Tak HasbiBaeMblll 3(heKT cymepceHcH-

Ouu3anuy, KOria NoBbIIeHHe YYBCTBUTENbHOCTH BOJbIIe, YeM

cyMMapHulil 3ppeKT AeficTBUS RaskIOro W3 Kpacuresefl, B He-

KOTOpPBIX cayyasix 10 10 pas. O6aacTs noraomenus Kpacures

1 3QPEeRTUBHOCTD CEHCHOMIN3ALNH 3aBHCAT TaKkKe OT raJjore-

HUJHOTO COCTaBd MMUKPOKDHCTA/VIOB M HX CTPYKTYPhL
Caer, NOIVIOWEHHBIH KpacuresaeM, ofpasyer B Hem (oTo-

BJEKTPOHRBI, KOTOPHIE 3aTeM IepPeXoiAT B MHKPOKPHCTAJJIbI Ia-

»  qorennna cepebpa. Ilocnenyromue cranin o6pasoBaHust eHTpa
CKPBITOrO H300paXKeH st aHAMOr HYHBI NPSIMOMY JIeHCTBHIO CBeTa
Ha ranoresun cepebpa.

Bee ¢dororpadpuueckue maTepuasnl ycJA0OBHO MOXKHO pasie-
JIATb Ha CJIeAYIOIIHE KJAacchi: 1) CHHeUYyBCTBUTEIbHBIE (HeceH-
cHOUNN3UPOBaHHbIE); 2) 3€JeHOYYBCTBHTEMbHbIE (OPTOXPOMATH-
yecke); 3) KpacHOYYBCTBUTE/IbHbIE (TAHX POMATHYECKHE); 4) paB-

¢ HOMEPHOUYYBCTBHTE/bHblE KO BCeil BHANMON 00JaCTH CrexTpa
(nsonauxpovarnueckue); 5) HHbpaxpoMaTHYeCKHe (4yBCTBH-
TeJIbHbIE K HEBHIHMOMY IJ1a30M HHMPAKPACHOMY H3JYUYEHHIO).

Pasywmeercs1, mauxpomaTtuyeckiie oroMaTepHasdbl YyBCTBH-
TeJIbHBL I K CHHEH W 3€/1eHOll 4acTH CrieKTpa, a opToXpoMari-
YyeCKHe UyBCTBUTE/bHBI HE TOJBKO K 3eJIeHOM, HO H K CHHel i
KeNTOH ofsacTaM CrekTpa.

. OcHoBHaA 4acTb KHHOPOTOIMIEHOK CEKTPANBHO CeHCHOUI-
8HpOBaHa, HCKJ/IOYEHHE COCTaBJASIOT /UL KHHOIO3UTHBHbIE,
peHTrenosckue (opMaTHbie) H HEKOTOpble (OTOTeXHHYECKIie
NJEHKH.

HanpotuB, npaktudeck# Bce BUAb POTOSYMAr He comeprar
CTeKTPaJbHbIX CeHCHOWiu3aTopoB. DOTONMACTHHKYH, OCOSSHHO
aCTPOHOMHMYECKHE, BBIYCKAIOTCS CO BCEMU IePeuHCAeHHBIMH

o BHIAMH CHEKTPa/bHOM CeHCHOMAH3AUHH H UYBCTBHTEABHLI OT

CUHeH 10 Ja/eKo# HHQpakpacHOH o6sacTH CrekTpa.
Cencuromertpusda [IpaBuibHoe npumeHeHne $horto-

rpauyecKknx MaTepHaJoB HEeBO3MOXHO (6e3 TOUHOr'O onpenee-

HHS UX oblieH H CIeKTPaJbHOH UyBCTBHTeAbHOCTH. MeTos onpe-

JeJieHnsl (poTOrpapuuecKHX CBOHCTB HA3bIBAETCS CEHCUMOMel-

pued (0T JIATHHCKOrO sensitivus — uyBCTBUTeNBHBIH M rpe-

yeckoro metreo — uamepsa), Hapagy ¢ ugyBcTBHTenbHOCTHIO

M3MepsIoTCst M JIPYTHe  XapaKTepuCTHKH — KOHTPACTHOCTD,

¢ororpaduueckas WHPOTa, Byasb, a TAKIKE Paspelliaiomas cro-

COOHOCTb U 3ePHHCTOCTD.
st u3MepeHus XapakTepUCTHK (OTOCIOS NPUMEHSAIOT CeH-

CHTOMETPBI — TNPHOOPLI, TMO3BOJAIOWIME COOGUIUTL (POTOMATE-

pHajty P MOCAe]0BaTeNbHO M3MEHSIOULHXCA KaaHGpOBaHHLIY

5KCMO3MUKA. Mpl He GyleM OMHCHIBATH 34ECh YCTPOHCTBO Cew-

CHTOMETPA, YKameM JHlllb, YTO 3TO JOCTATOYHO CJAOKHBIA mpii-
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60p, OCHOBY KOTOPOTO COCTABJSIOT BBICOKOCTAOHIBHEIN HCTOU-
HUK H3JYYeHHf, 3aTBOP M ONTHUYECKHH KJHH, [103BOJSIONIH
M3MEHSTb OCBEIleHHOCTh B WHPOKHX npefenax (zo 1000 pas).

CeHcuromeTpHYeCKoe HcObiTaHHe (OTOMATEpHAJA 3aKJIO-
4aeTcsi B MOJIYYEHHH CEHCHTOIPaMM MNPH 3aJaHHHIX YC/IOBHSX
SKCIIOHMPOBAHNs W TPOSIBJEHHS H NOCTPOEHHUS XapaKTepHCTH-
YeCKHX KPHUBBIX, MO KOTOPBIM ONPENeNsiOT YHCACHHbIE 3Haue-
HHsl OCHOBHBIX (DOTOrpaduyecKHx XapaKkTepHCTHK.

§2.3. XAPAKTEPUCTUYECKAS KPUBAS

XapakrtepucTHueckast KpHBas (oTorpadHyeckoro Mare-
pHana npeiacrasiser co60H 3aBHCHMOCTBL ONTHYECKHX TIIJIOT-
HOCTeH OT JIOrapHU(PMOB 3KCHO3HIHH.

Ha puc. 18 npuBenena Tunuynas XxapakTepHCTHYECKAs KPH-
Basi poromarepuana. Ee npunATO 1€MUTH Ha HECKOJIBLKO ydacT-
koB:  Ab - HauanbHad  4acTb — 00/JACTb  HENOJEpIKEK;
bB — npaMonuHeliHas 4acTb — 06/1aCTb HOPMAaJbHBIX 3KCHO-
auuuit; BI' — yuacTok nepenepxek; I'JI — y4acTok comsipu-
3allui, Ha KOTOPOM, HeCMOTPSA Ha yBe/JHYEHHe SKCIO3UIMH, Ha-
6a0aeTcA yMeHbLIeHNe MJIOTHOCTH MOYePHEHHUS.

OcHoBHast 4acTb XapaKTepHCTHUeCKOH KPHBOA 5B — mps-
MOJHHeHHAsA, M 3JeChb NpHUpAIlEHHe ONTHYECKOH MJIOTHOCTH
NPONOPUHOHANIBHO yBeJHUeHHIO JorapubMa 3KCHo3unuu. Ecau
ONTHYECKHE MJIOTHOCTH CaMOrO TEMHOTO H CAMOIrO CBETJIOro
Y4aCTKOB H300pakeHUsl HAXOAATCS Ha NPAMOJHHEHHOM yuacT-
K€ XapaKTepHUCTHYECKOH KPHUBOH, OTHOIUEHHE SIPKOCTEH OGBeK-
Ta CbeMKH OyJeT BOCIPOU3BEAEHO NPONOPLHOHAJNLHO.

ITo xapakTepucTHUecKofi KpUBOH HAXOAAT UHC/EHHBIE 3Ha-
YeHUS CJEAYIOMIHX BEJHUHH: 0ofliell CBETOYVBCTBHTENLHOCTH S
(17151 pasHbIX THNOB HOTOMATEPHANOB KPHTEPHH CBETOUYBCTBH-
TeJILHOCTH MOXET ObITh Pas/iuuHbIM), Kod(pHLHEeHTa KOHTpacT-
HOCTH y (1151 BCcex DOTOMATEPHANOB), CPEAHErO MOJIE3HOrO rpa-
AHeHTa ¢ (1A HeratHBHeIX (OTO- H KHHO(OTOMATepHaJlo0B),
MHHHMANBHOR NJOTHOCTH Dy, M MaKCHMAaJbHOH MMJOTHOCTH
Dpax (11 o6paiaeMblX MaTepHasoB), ONTHYECKOH MAOTHOCTH
Byaau D, (1s1s Bcex octasbHBIX (pOTOMATEPHAJIOB).

O6wasn csemouyscmeumensrocms S BeIYHCAsIETCS 11O hOpMY-

K o
ne S=-g—, rae H,,— 3KCnosuuus, oTBeyaiomas onTHyecKof
Kp

MJIOTHOCTH MOYePHEHHs, KoTopas MIs BcexX ¢oToMartepHaJIos,
KpoMe obpauiaevblx Ha K, (KpHTepHI CBETOUYBCTBHTEJIbHO-
CTH), TPEBBILAET MJOTHOCTH HEIKCHIOHHPOBAHHOrO (oTOMATe-
puana; K — ycJOBHbII KO{XpULHEHT, 3HAYEHHE KOTOPOroO,

40



* 5
2,8 !
Bl a
2,4 A
2,0
’
%6 f
y 4
42
48
o4 5
P A
i A
. i [ _T I _' T
TTES [Tl [T Pl e T T [T (21 TR TT7 T ve#
1800063 60025 0,01 602 404 808 416 4,32 463 1,2 215 § 10 20\H,nxe
I i I 1 ¥l 1 1 I - 1 1 I i 1 L
VIV, 7
SRS SRS SRS =1
S DS oy by @ § N
%x%%%@&g&QEhm“&QQ%“@QN:%QtoouawN'Nx\**‘sm‘ H
T e e T T T T T T 15
DHOIVNY Doy NoXIVWN[oJroONBLYOHDOTNN (4
L4 ASA N eSS S BN R oGy §==
§§%"‘339 SEY NET RTINS NSSRN L L ISIRY §=%
- A
Puc. 18. XapakTepucTHuecKash KpHBasi, NOCTPOGHHAs Ha CEHCUTOMETPH-
yecKoM OJanke
TaKk e KaK H 3HauyeHHue pr’ NPHBOAUTCA B CTaHAapTaX Ha
MeTOJIbl onpeneJieHus 4ucesa CBETOUYBCTBHUTEJAbHOCTH!
0,8
AJIS HETaTHBHBIX (HOTONJIEHOK S =,
Iz
2
AJIS HETaTHBHLIX (POTOMJACTHHOK 8= )
Hip
0,5
JUIA HETaTHBHbIX KHHOMJEHOK S= )
Hyp
Ias obpalaembix GOTONIEHOK S= )
Hyp
AJIA TTO3UTHBHBIX KHHONJEHOK 10
- M JIHaNO3UTHBHBIX QOTOMNAacTHHOK  Hyp

J151 HeraTUBHBIX (POTONNEHOK, POTONNACTHHOK H KHHOIIe-
HOK D, ,=0,14Dy; 415 NO3UTHBHBIX KHHOMIEHOK M JHAHO3H-
THBHBIX (poTonyactuuok D, ,=0,94D,.
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[ToMuvo obumefi cBeTOUYBCTBHTENBHOCTH, ONPeNessIOT 3¢-
(eKTIBHYIO CBETOUYBCTBUTEILHOCTD NP H SKCIIOHUPOBaH HH BOTO-
C/07 34 JKeJThIM, ODaHXKEeBBIM WM KPACHLIM CBETODH/IBTPAMH.

Kosppuyuenm kornmpacmuocmu — cuocoGHocTs HoTOCTOS
nepeiaBaTh APKOCTh O0bEKTa CHLEMKH C TeM WM HHBIM Pa3Ji-
uneM nouyepHernit. OH UHC/IEHHO PaBeH TAHTEHCY yIJia HAKJIOH]
NPSIMOJIMHEHHOr0 yuacTKa XapaKTePUCTHUYECKOH KPHBOH K OCH
JIOTapHPMOB SKCIIO3HIHH

V= tg oL == ._Q:’;'L .
lg H2—]g Hl

YxameM a5 npHMepa, YTO ecan KOS(XpHIHEHT KOHTpacT-
HOCTH paBeH eJHHHIEe, TO HHTepBas JorapHdMOB 5KCNO3HILHL
neperaercd TaKofl JKe Pa3HOCTBIO IJIOTHOCTEll [OYepHeHHs,
T. €. H300pakeHHe TOYHO BOCMPOH3BOAHT SAPKOCTH OSBEKTA
cheMKi. B saBucumocTu oT BHpa (oTorpapupyemoro ofbekrta
(TyMaiTdoCTH, 1M0BepXHOCTh JIVHEL, 3Be31bl U T. 1.) BEIOUPAOT
(orovarepian M YCIOBHA €ro NPOSIBIEHIs TaKHM 06pasou,
yto0bl [I0/1y4YHTh HEOOXOIHMBIA KOHTpacT B u3obpaxeHHnu
00BeKTa.

Cpeonut epaduenm ¢ HeOOXOAHM NI HaXOMKICHHS ONTH-

MAJBHOTO BPEMEHH NpoABIeHHst (ortocaos. Mepoit ¢ cayuur
pasuocTh niotHocrell AD B ABYX TOYKAX XapaKTeDHCTHYECKOI
KPIBOIT, OTCTOSILHX APYT oT apyra Ha Alg H=1,3, u3 xoto-
peIX menbmas paia 0,1-+D,.

3HAUEHHIO CPeIHero MOJE3HOTOo pajgHeHTa g=0,62 coor-
BETCTBYeT PeKOMEeHJyeMas CTereHb MPOSBICHHOCTH hoToMaTe-
puana. [Ipu stom pasHocts maorHoctelt AD cocrasasier AD —
=g A lg H=0,62-1,3~0,8.

[TocKONIbKY CeHCHTOMETpHUECKHe TOKA3aTedH 3aBHCHT OT
NPOIOTKUTEIBHOCTH NIPOSIBASHHS, AJIs NIOJTHOH OLIEHKH CBONHCTS
(orovarepuaa CTPOAT KplBble KHHETHKH NPOSBICHHA, T. e,
3aBHCHMOCTH CEHCHUTOMETPHUYECKHX BENMYHH OT BPeMEHH Mpo-
SIBTCHHS,

[To KpHBLIM KHHETHKH NpOSIBACHHS A5 peKoMeH1yeMoft
CTeMeHH MPOSBIEHHOCTH HAXOIAT YHCJEHHBIE 3HAYEHHS Yicsaa
ofIefi CBETOYYBCTBUTENLHOCTH H ONTHMANBLHOTO BPeMeHI npo-
ABMEHHA.  HIHCA0  CBETOUYBCTBHTENBHOCTH OKPYIIsieTcs 110
Gmkafiero us caegyiomnx uncen: 16; 22; 32; 45; 65, 90; 130;
180; 250; 350; 500; 700 u T. x.

OxHON M3 CYIIECTBEHHBIX CEHCHTOMETPHUECKHX Xapakre-
PHCTHK ABAdeTCst homoepapuyeckas wupoma. Ee snavenue
COOTBETCTBYET MPOEKUHH MPAMOAHHEHHOTO yyacTKa Ha ocb
abenuce (eM. puc. 18). Yew 6oabiie (ororpaduyeckas mnpora,
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TeM GoJblle JONMYCTHMBIA HHTEpBaJ BhIAEPXKEK MIH 3HAUEH:H
nuadparm TPH cCheMKe, T. €. TeM G0oJblue Npelea JONyCTHMOH
MOTPEIHOCTH NPU pacyeTe SKCMO3HUMH. UeMm Bblllle KOHTpAcT
doromarepuasia, TeM MeHblle doTorpagHyeckas MHPoTa U Go-
Jiee BEpPOATHA TOTPEIIHOCTb NPH HEBEPHO ONpPeNeIeHHON 3KCno-
3UILAHY.

Onmuseckas naomnocme eyaruw D, — 3T0 pasHHLIA MeX1y
CpelHHM 3HAaUYeHHeM ONTHUYECKOH IJIOTHOCTH HEIKCIOHHPOBaH-
HBIX YUYacTKOB (OTOCJIOS H TJIOTHOCTBIO HOAJMOKKH. Byasn
BO3pPACTaeT MpH yBeJHUCHHUH TIPOAOLKHUTEAbHOCTH NMPOSBACHHS
¥ NpU XpaHeHHM (oTOMaTepHUasaos.

B Hacrosiee BpeMs CylIeCTBYeT PsA1 CHCTeM H3MepeHus
CBETOUYBCTBUTEALHOCTH, YTO OCJOXKHSET NPABHIBHOE 3KCIOHH-
poBanite doroMatepuasos. B cBA3M ¢ 3THM MeXKIAyHapoxHas
OpraHu3alns Mo CTaHAaPTH3ALIH NPEAIOAHIA CO3XATD eHHYIO
715 BCEX CTPaH CHCTEMY CEHCHTOMETPHH. DTHM PEKOMEHallHsM
NPaKTHYECKH MOJHOCTBIO COOTBETCTBYIOT OCHOBHBIE CHCTEMBI —
avepukanckasi ASA, cucrema [V, npunsaraa 8 TP u ®PT,
n TOCT 10691-73 B CCCP.

ATH CHCTEMBI CEHCHTOMETPHHU MPeTyCcMaTpHBAIOT NMOIYUCHHe
ceMeficTBa XapPaKTePHCTHYECKUX KPUBBIX MO CEHCUTOTPaMMaM,
IPOSIBJICHHBLIM B TeUeHHE Pa3JIHIHOrO BPEMEHH.

B cucreme ASA kpuHrepueM CBETOYYBCTBHTENLHOCTH SIB-
JjigeTcs onTuueckast maotHocth 0,1 Hal NJNOTHOCTBIO BVasm.

CBeTOuyBCTBHTENBHOCTL B eauHinax ASA paccuuTeiBalot
no caeiyonieit Qopayae:

S— H_Ovs_ )
D=0,1+D,

Paccuntansoe 3HaueHlle CBETOUYBCTBUTE/ALHOCTH OKPYI-
JSIOT A0 OMIKafIIero 4ucjaa TeoMeTPHUYEeCKOH IporpeccHit co
agavenareney 1,26: 4; 6; 8; 10; 12; 16; 20; 25; 32; 40; 64,
80 u T. 4.

B orauune ot cuctembl ASA, CBeTOuYBCTBHTENBHOCTL B CH-
creve JIVIH Bripaxaerca B norapudpMHIecKUX eIHHuIAX WU
BhIUUCAAETCA 1O (dopmyJe

S i

=101g Hp_oi+Ds

B cooTBeTcTBHY C 3TOH (opMy/I0# H3VMEHEHUIO UHCIA CBETo-
qyBCTBUTENBHOCTH Ha €IMHHIY COOTBETCTBYET H3MEHEHHEe IKC-
nosuuuu B 1,26 pasa.

HMamepeHHOe 3HAayeHHE CBETOUYBCTBUTEIBHOCTH  OKPVI-
ndgercl 1o Gamxa#wero usieHa psaga gucen 1; 2; 3; 4; 5
HT. A
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Iockonexy TOCT 10691-73 npeaycyatpuBaer ToT e Kpr-
TePHil CBETOYYBCTBHTENLHOCTH, 4TO H B cHcTemMax ASA u
JOWH, MoxHO 1aTh 7OCTATOYHO TOYHOE COOTHOLIEHHE MeY1y
BeJIHYMHAMII CBETOUY BCTBHTEILHOCTH B 3THX cHcTeMax (tadJ. 5).

TaGauma 5

CBETG‘[}"B(‘TBIITC.'IbHOCTb (‘IJOTOMHTG{)H&JIOB B pa3JHYHBLIX CHCTeMaxX

rccr AHH ASA I'oCT AWH ASA
4 8 5 65 20 70

6 9 6 N 21 100

8 10 8 130 23 140

1 12 12 180 24 200
16 13 16 950 25 300
99 15 25 350 27 400
32 16 32 500 2 600
45 s 50 700 30 800
1000 32 1200

OObluHO Ha ynakoBKe (oToMatepHasa WIH B MHCTPYKIHH
YKa3blBalOT BeJHYHHBI YYBCTBUTEJILHOCTH B ABYX H Gosee CH-
creMax H3MEePeHHSA CBETOYYBCTBHTE/NbHOCTH.

§ 2.4. CTPYKTYPA T[IPOABJIEHHOTO W30BPAYKEHMS

BepunucTocTb poTocaosd IlposBreHtoe H306-
paxieHHe COCTOMT M3 3ePeH MeTasHuecKoro cepebpa, obpaso-
BaBLIUXCA U3 MHKDOKDHCTAJIJIOB ralloreHHAa cepebpa, H HMeer
BU1 KayOKa cepeOpsinpix nutefi. [Ipn X HMHYECKOM NPOSIB/ICH Uit :
pasmvep sepHa GoJiee yeM B 2-—2,5 pa3a npeBblmaer pasmep wuc-
XOJHLIX MHKPOKPHCTaMI0B. Heon#opoiHOCTs MpPOABACHHOrO
u300paKEHHsI CTAHOBHTCA pasinumvoii npu 10—20-KpaThow
yBesnndeHHd. YUem Gosblile yBeqHueHHe, TeM 3aMeTHeE CTaHO-
BHTCS 3€PHHUCTOCTD, HO TOJLKO npu 1000-KpaTHOM yBesHueHIi 1
pasaH4aloT OTAesbHblE 3epHa. CTeneHb 3€PHUCTOCTH 3aBHCHT
OT Tuna (orovMarepHaa (deMm Gosiblle pasMep MHKPOKPHCTA-
7108, TeM 0OJbllle 3ePHHCTOCTB) M OT YCJAOBHII XHMHKO-(POTO-
rpajuueckoii  o6paboTkn. IToT (PakTOp OGyleT paccmoTper
B § 3.3. ~

Paspematunas CMHOCOGHOCT b. Cnocos-
HOCTE (POTOrpadrueckoro Matepuana pasaedbHO BOCTPOHIEO-
AUTH O1HOTHMHbIE MEJKHE AeTasi Ha3biBACTCH paspeuiaroiuyel
€nocosHoC 6. BEIpakaloT ee 00LIYHO MAKCHMAABHBIM  GHCII0M
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HITPUXOB WJIH NPOMEAKYTKOB MEXKAY HHMH Ha eINHUIY JIHHBI
(1 mMm), pasanuyaeMblXx ¢oTorpadpHuecKuM CJa0eM.

Hna onpejenenns paspeuuarouiefl CrioCOGHOCTH NP HAEHSIIOT
crienHadbHble NPHOOPbI — pe3osibBoMeTPbl. B KauecTBe iCnhbI-
TaTeJbHOH TaOMULUBLl DPHUMEHSIOT MHpbI, COCTOfUHE K3 psija
rpynn IUTPHXOB DPa3JHMYHON ILHPHHEL

CufbHO yMeHbUIEHHOe H300pa)KeHHe MUPLI 3KCINOHHPYIOT
Ha CBETOUYBCTBHTeNbHBIH Ca0fl. [lposBiennoe usobpawkenue

’ paccMaTpHBAIOT B ONTHUECKHA MHKPOCKON H ONPeIe/sioT eue

pasJIMuUMYi0 BU3YyaJbHO IPYNNy WTPUXOB. KoaHYeCTBO auHui
Ha 1 mM, elle pasanyaeMeiX B TOH rpymne, H siBIseTcs paspe-
matouefi cnocofHOCTBIO (poTOMATEpHAMA.

Paspeluaromasi cnoco6HOCTbL (poToMaTepHala Onpeiensercs
IBYMsl T'JIaBHBIMH (aKTOpaMH:

1) pasMepoM H OZHOPOAHOCTBLIO MMKPOKPHCTAJJIOB raJore-

- HHAa cepefpa: deM MeHblle pa3Mep M ueM GoJlee OJHOPOAHBI

MHUKPOKDPHCTAMIBL 110 pasMepy H UyBCTBHTEJNBHOCTH, TeM Bbllle
paspeluaioiias Cnoco0HOCTb;

2) paccesinyeM CBeTa B 3MYJBLCHOHHOM CJIOE H €0 OTParke-
HUeM OT TMOAJOXKKH, yMEeHbIIAIOUIUMH pa3pellaollylo criocob-
HocTb. B cHHe-HOMETOBON M, 0COGEHHO, B YJAbTPadUO/IETOBOM
0o0J1acTH CrieKTpa paspeilarolias cnocoOHOCTD BbIILE, YeM B BU-

. aumo#i 06/1aCTH CIeKTpa, MOCKOJABbKY KOPOTKOBOJHOBOE H3Jy-

yeHHe HHTEHCHBHO MOrJIOmlaeTcsi U c¢/jabo pacceuBaercss B ra-
JoreHuje cepeGpa.

UtoOl 3HaYUTENIBHO YMEHBIUHTL OTPa)KeHHe CBeTa OT NOoj-
JIOXKH, M@Ky HeH M 3MYJbCUOHHBIM CJI0eM [OMeUlaloT OKpa-
LIeHHBIA TIPOTHBOOPEO/IbLHEI CJI0H, norJaoauHi cet. [1poTH-
BOOPEOJIbHBIA CJ0H HAHOCAT M Ha OOPATHYIO CTOPOHY OCHOBBI.

- B mpouecce xunmuxo-pororpaduieckoii o0paloTKu INPOTHBO-

‘ OpeoNbHbI /ol obecuBeynBaercs. [l yMeHbUIEHHs pacces-
HMfl M OTPAXKEHHsl YACTO MCMOJb3YIOT OKPALIEHHVIO B Cepblii
HJIH CBETJIOCHHHH IBEeT OCHOBY.

YHacToTHO-KOHTpPacTHa#A XapaxTep -
¢TuKa Paspemawomwas cnoco6HOCTb OLEHHBAET Crnocos-
HOCTb (hoTOMATEPHAJIA NePeAaBaTh Mesbualiiiie feTalt 00beKTa
CheMKH, HO 1O HeH HeJb3sl ONnpejesinTbh KauecTBO TMepejaud
neTasiefl pa3jM4YHOro pasmepa. [as 3TOro HeoGXOZMMO 3HATDL
wacmommuo-koumpacmuyro xapakmepucmuxky (UKX), koropas

- N03BOJAsET OLEHHTh CMOCOBHOCTDL (poTOMaTepHaNa BOCHPOU3BO-
AMTb JeTaju pasaiyHOro pasMepa M nepefayy KOHTpacTa.
B psane ny6aukauuiit UKX nmeer nnoe HanmMeHoBaHue — ¢hyur-
yusa nepedauu modyasyuu (OIIM).

Jast namepennss UKX Ha cBeTouyBCTBHTENBHLI 0T 3KC-
TIOHIIPYIOT CHelUasbHble TeCT-O0BLEKTBl (MHPbI) C H3BECTHBIM
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pacnpefeneHueM ocBellieHHocTell. [IposiBieHHOe H306paxkeHue
MUpBl 3aTeM H3MepsIoT NPH NMOMOIIM MHKDPOOTOMETpa.

UKX, B otaunume oT paspewarouiefi cnocoGHOCTH, He 3aBH-
CHAT OT YcJoBHli XHUMHKo-(oTorpapuueckoil ofpaborku. Ona
MOXKeT ObITb Onpejie/ieHa Al BceX 3BeHbeB ONTHKO-(hoTorpadm-
4eCKOH CHCTeMBI — OOBEKTHBa TesecKona, npolecca nposisie-
uud, neuatd u 7. 4. CymmapHas UKX npouecca nosyuaercs
nepeMHoxeHeM UKX oTaenbHBIX COCTABJMSIONIMX.

KpantoBasd a9pPpeKTUBHOCTDL HE€TEKTHU
poBaHud. B nociaenHue rogsl B aCTPOHOMHH M JPYTHX 0B-
JlacTsiX HayKH 1Js1 OleHKH 3(exTUBHOCTH perHcTpani ussmy-
YEHHUST PA3IMUHBIMH NPHEMHHKAaMH TPHMEHAETCs] HHTerpasb-
HBIH KpUTepHH, y4YUTHIBAIOUIUHA KaK YYBCTBUTEJIBLHOCTb, TaK 1
LIYMORLIE XaPaKTePUCTHKH, MPeXKIe BCero MpanyasipHOCTb ¢o-
TOrpa)Hyeckoro H300paKeHUs,— KBAHMO6AL 3(hdhekmusHocy
demexmuposanus (K).

Beenetine Takoro KpHTepHA NO3BOJSAET COMNOCTABMAATL 3(-
(GEKTHBHOCTL PErHCTPallui OAHOTO H TOrO XKe H3JAyueHHs pas-
f JIHYHBIMU  IETEKTOPAMH — 32JIEKTPOHHO-ONTHUYECKHM Mpectpa-
30BaTesIeM, (POTO3/IEMEHTOM, Te/IeBlI3HOHHON KaMepoill, ¢oTorpa-
(QUYECKHM CJI0eM.

Benuuuna K30 ofeluHo Bhiparkaercsl B NpOLeHTax, ¥ 414
¢otorpaIeCKHX MaTepHasoB NpH AeHCTBUH BHAHMOIO CBeTa
MakcHMaJapHOe 3HaueHue He npeswuiiaer 2—4 %, uyTo, KeTath,
6nusko K sHauenuam K1 wenoseueckoro raasa. BogoponHas
THaepceHCHOUH3anusa MoxeT noseicHTh KO 10 8 %. 3Ha-
unTeJbHO Goslee BeicOKHe 3sHadenus KIIL mocruraioress npu
JeficTBUM Ha (QOTOCJION 3JeKTPOHOB CPeAHUX SHepTruii: ~80—
90 %. Hna noseienus K31 B acTpOHOMHU P UMEHSIOT 3J1€KT-
poHHOrpaduyeckue npeobpasoBateN H306paXKeHHs, B KOTO-
PBIX CBET, MONajaLiui Ha GoToKaTo, npeoGpasyerTca B 3/1eKT-
poHBl ¢ 3Hepruedt 25—40 KUI03/1eKTPOHBOALT. B 3TOM caryuae
O/IHH 3JIEKTPOH CMOCo0eH COOBWIUTh CTIOCOGHOCTh K NIpOsBIle-
HUIO (OJbIIOMY KOJHYECTBY MHKPOKPHCTA/IOB TrajioreHuia
cepebpa. Pasymeercs, B TakHX cHCTEMaX MOXHO C yCIexoM
NPUMEHATb MEJKO3ePHUCTBIE (DOTOCIOH, HMEIOUlHe HUBKYIO
rpasy/asapHocTh. [IpHveHeHHe 3JeKTPOHOrpadHUECKHX npe-
obpa3oBaTeliell H300pakeHHsl B aCTPOHOMHH NO3BOJMSIET HAPSTY
¢ yBenuuyeHHeM (6oJiee yeM Ha NMOPSAOK BENHYHHbI) YyBCTBH-
TEMIbHOCTH CHCTeMbl PerdcTpPaliy OJHOBPEMEHHO IMOBLICHTH U
K3. Bennunna K3 pacrer Takke ¢ BeJUUMHOH ¥y, mo-
STOMY B aCTPOHOMHYECKHX HaG/MOAEHHSX, OCOGEHHO MpPH AJMH-
TeNbHBIX BEIIEPIKKAX, 147 noBeliteHus K crepyer npune-
HATh MEJKO3eDHUCTBIE, C AOCTATOYHO BBICOKHMH 3HauYeHHSMH
KOHTPACTHOCTIT (poTorpaduyeckne MatepHaJbl,
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§ 2.6, HEB3AHMMO3AMECTUMOCTD

SdxheKTHBHOCTb OGPA30BAHHS LEHTPOB CKPBITOro H300pake-
HHUA NPH MOIJIOWEHHH MUKPOKPUCTaNIaMi (POTOHOB CBeTa, Kak
NPaBUJO, 3ABHCHT OT MHTEHCHBHOCTH H3JY4YeHHS H MPOLOKH-
TeJHHOCTH ero jedicTBusi Ha ¢orocol. BeanduHa NaoTHOCTH
noYepHeHHsl MPH OIHHAKOBOM KOJIHYECTBE OCBElIEHHH MOXKET
CIJILHO M3MeHATHhCS NMPH Pa3JTHYHBIX COOTHOLUEHHSAX HHTEHCHB-
HOCTH u3ayueHUst E n Bbinepxku {. OnTuManbHble 3HAYEHHsT
BhIIEPKEK HAXONSATCs B HHTepBale 0,1—0,01 c¢; npu ouenb
KopoTkux, 107% ¢, WM JUIMTE/NbHBIX, >10 ¢, BbiaepxKKax
5(peKTHBHOCTb NPOSIBJICHHST SKCIIOHHPOBAHHBIX MUKPOKpICTA-
J0B ymenbliaetcs. Ms-3a Toro, uto B (oTOrpaduu BbIIEPKKH
MOTYT H3MeHATbCA OoT 107° ¢ 10 HeCKOMbKHX 4acOB, HEB3AHMO-
3aMEeCTHMOCTb CKOpDee MPaBmjIo, ueM HCK/ModeHue. Briepsole
5710 3aMerns acrtponom llafiHep ele B KOHIE NMPOLLJIOrG Beka;
OH OBHApYKIJI YMEeHbIIeHHe UYBCTBHTEIbHOCTH MPH HH3KOII
ocgentenHocTH. IlogpoBHoe ucenejnoBanue storo sdgdexra, Ha-
3BAHHOTO N031Hee Hegsaumozamecmusocmero (HB3), 610 npo-
BelieHO Taxxke HevmeuxuMm actponoyoy K., Hlpapumuision, no
UMeHH Kotoporo HB3 mpn ManbX oCBEIEHHOCTSIX 4YalTo Ha-
apiBalOT apemon [lsapyuiuivoa.

Jas acTpOHOMOB-JII00HTe/ell HAaHGOAbLINA HHTEPEC H Npak-
THUECKYI0 3HayInMocTh mpeiacraBaser HB3 mnpu aantedsnsix
BBIJIEPKKAX.

Ha ofbunbix GoToMatepHasax NPH YaCOBOH BBLICPIKKe
4YBCTBUTEIBHOCTh MOXKET OBITh HHKe, 4YeM YKasaHHas Ha
ynakopke oroyarepnana, B 10—50 pas. Mur He Gyies 31ech
paccMaTpHBaTh NPHYHHEL 3TOrO Npolecca H ero MexaHHaM,
yKamKeM JHillb, UYTO BEI3BAHO 3TO 11e3PeKTUBHOCTBIO MPOLEeCc:
o0pasoBaHusl CKDBLITOTO H300paxceHHA BCJIEICTBIlE pacnaia
MEIJIEHHO PAacTYIIMX LEHTPOB.

HeB3auvo3aMeCTHMOCTL BhIDaKaeTcsl B TOM, YTO BEJHUHHA
sKenosuuuu H, paBHAas NMPOU3BEJIEHHIO OCBeUEHHOCTH £
BBLIEPIKKY ¢ M HEOOXOQUMAas JJ1s MOTyUeHHs ONpPele/IeHHOH Ol
THYECKO! TJIOTHOCTH D, 3aBHCHT OT abCOMOTHBIX BeTUUHH [
u f. 3aBucumoctb 1g Hp_const OT 1g ¢ wau lg £ uscSpakaior
rpabuueckKu B BHIE 4300naK (JAMHHH pPaBHBIX UJOTHOCTEN).
Ha puc. 19 npuBeneHa tunuyHas M300MaKa B UIMPOKOM HE-
TepBaJie BBIIEPKEK.

MuUHUMYM H300MaKH, KaK OPaBWIO, NPHXOAUTCA Ha Bbi-
JepKKH nopsaaka 10-1—1072 ¢; uXx NPHUHATO HA3BIBATh Onmi-
MarbHoimu eoilepockamu. T1pn U3MeHeHNH TPOJLOIKHUTEILHOCTII
3KCIIOHUPOBAHUS MOXET H3MEeHATHCA TaKKe M KOdDbHIHEHT

KOHTPACTHOCTH.
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Ha seanunny HB3 Banser pan akrtopos, HO IVIaBHBIMH U3
HUX SBJAIOTCS CBOHCTBA 3MYJLCHOHHOTO cJosl. 3a pybexom
M B HaweH cTpaHe BBIMYCKAIOTCSA CrelHalbHbIE ACTPOHOMHUe-
ckue QoroMarepHassl C MaJbIMH OTKJIOHEHMAMH OT 3aKOHa
B3anmMosamectumoctu: pupma Konax (CIIA) mocraiser Goib-
moe KOJAuuecTBO (oTOMaTepHasoB TaKOro THOa cepufi
«la-O», «1a-O», «Ill-aly, «127-04» wu np., npeanpuaTHe
OPBO (I'IP) — doromnactunku «ZU-1», «ZU-2» u «ZU-21»
(nocyeanne 06/1a4al0T OYeHb BLICOKOH YYBCTBUTENBHOCTBIO NPH
IIUTEeNbHBIX BblAiep:KKax). B Haweli cTpaHe ONBITHBIA 3aBOX
KasuunrexOTONpPOeKT BhITYCKaeT CeNHIO acTPOHOMHYECKHX

Mg H =10 '
45
43
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Puc, 19. Msoonmaku dororpaduueckoro cjos

doronnenok A-500, A-600, A-700. s HeKOTOPHIX COPTOB
toronsenok (B wactHoctH A-500H) npenycmarpuBaercsi Harpe-
BaHHe $OTOC/OS B TeUeHHe ONpefeNeHHOr0 BpeMeHH /I YMeHb-
wenusa HB3.

HeB3anmozaMecTHMOCTb MOKeT OBITh HECKOJBLKO CHHMKEHa
NOJHBIM (IJIUTebHBIM) mposiBaeHneM dorocsos. [Tockombky
OT/leNTbHbIE CTaAuM 06Pa30BaAHUA LEHTPOB CKPBITOrO U300parke-
HHUS 3aBHCAT OT TeMIepaTyphl, NpuU KOTOPOfl 3KCMOHHUPYeTcs
¢doToc/Iol, CHHAKEHHe TeMiepaTypnl (4TO H MPOHCXOAHT HpH
aCTPOHOMHYECKHX CheMKax, OCOGEHHO B 3HMHEe BPEMs) YMeHb-
waer HB3 npu Huskux ocsetnenHoctax. Hanbonee sdpertus-
HBI CrIOCO6 MOBBILIEHHS YYBCTBUTENLHOCTH POTOCHON NPH IJIH-
TeJNbHBIX BBIIEPIKKAX — FHIEPCeHCHOUAN3alHs, a TakKXKe Ja-
TeHcnpuKanus ¢ororpadhuyeckoro marepuasna.

Fnmepcencubunusanuss 4 NaTeHCH b
Kal Hs. OTH IBa MeToJa JOCTATOUHO MHPOKO NP HMEHSIOTCS)
B aCTPOHOMHHU JJISl TMOBBLILIEHHS] YyBCTBHTEIBHOCTH (HOTOCJOA,
npex/]e BCero NpHu JAJIUTENbHBIX BhiiepKKaxX. MeTos noBbieHus
YyBCTBUTENLHOCTH QoTOoMarepuasa mnepel SKCNOHHPOBAHHEM
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Ha3plBARTCA eunepcercubuiusayueti, a YCHIGHIE CKPHITOro
®  u300paXKeHHS WIH MOBLILIEHHE €ro MPOSBAAEMOCTH [OCJje
CBEMKH — AameHcudurayeil.

B Hacrosuee BpeMs CyllecTByeT 00JbHIOe KOJHYECTBO Ca-
MBIX Pa3/HYHbIX CIOCOGOB I'MNEPCEeHCHOHIH3AUHNH acTPOHOMH-
ueckHx (hoTOMATEpHAIOB, B TOM Yilcje KyMaHHe B pacTBope
aMMHaKa, pacTBOpe a30THO-KHCJI0ro cepefpa 1 nepekHcH BoJo-
poja, NpoMbIBKa BOJOf, BblAeP:KHBaHIE B Napax PTYTH, npo-
rpeB ¢oTocsos B atMocdepe OOLIYHOrO BO3AYXa M HHEPTHBIX

‘ rasoB, BbliepKHBaHHe HOTOC/IOA B ra3o00pasHoOM BOLOPOJIE UMK
B CMeCH BOJOPOJA C HHEPTHBIMH rasaMu.

O6pa6oTka B pacTBOpax amMmHaxa, BblAep:KHBaHNe doroma-
TepHana B mapax PTYTH MOMKET MOBBICHTL HCXOIHYIO YYBCTBH-
TeJILHOCTh B TPH-ueThipe pasa. OfHAKO CTelleHb NOBBbIIEHHS
CBETOYYBCTBUTEJNBHOCTH MO BCel MJOWATH MOMXKET OKas3aThCs
pasJauuHOl, OLICTPO HapacTaeT Byasdb YxkKe NOCJAEe HECKOMbKHX
JHell xpaHeHus doTomatepuana. I103ToMy 3TH MeTOIBI FHNEpCeH-
CHOMNTU3ALMY MMEIOT B HACTOsILlee BPeMsl OrDaHHYeHHOEe MpH-
MeHEHHe, XOTsl M MO3BOJISIOT CYULeCTBEHHO MOBBICHTH UYBCTBH-
TEJIBHOCTh HH3KO- M CPeHEUYBCTBUTENLHLIX (PoTOMAaTep Haaos.

[IpoMeiBKa B BOJie W 0COOEHHO KynaHue GOTOCAOS B BOLHLIX
pacTBOpaX a30THO-KHCJOTo cepebpa MIMPOKO M YCIEIHO MpH-
MEHSIOTCA AJI5i MOBLIIEHHS] YyBCTBHTEAbHOCTH HHPpaxpoMaTu-
YecKHX MarepHaJioB (poTonnacTHHOK U QoTorieHok «H1-840y,
«H-880», «1-920», «11-1070» u 1. 1.). Bnarogaps sTomy crocoby
rHIepPCeHCHOUIN3AIMH 9yBCTBHTENBHOCTD (hOTOMATEpHAMA MO-
KeT YBEeJHUHTBCS B HECKOJNbKO pas.

B nocnennne romgp B 'ocHuuxuMboTOIpoeKkTe paspaorana
BLICOKOUYBCTBUTEJIbHAsE  HHppaxpomatnieckas (OTOMIeHKA
«1-1060B», obnanaronasi o4eHb BBLICOKOH YYBCTBHUTENLHOCTBLIO
¥ K JJIHHOBOJHOBOH 08/1acTH CHEKTpa (C MaKCHMYMOM CeHCHGu-

auzanuu 1060 HM) ¥ He TpeGyioulas THNEPCEHCUOHIU3ALMH,
Ee uyBcTBHTEeBHOCTD B 10 pas Bhile YyBCTBHTEAbHOCTH (0TO-
nnesku «I-Z» dupmel Kopak (CHIA) nocne runepceHcnbunnza-
uud. B HacTosmee Bpemsi 3Ta MJIeHKAa CepHHHO BbIDyCKaercs
ITepeciaBckuM ONBITHRIM ~ 3aBojoM  T'ocHuuxmmdoronpoexr,
r. Ilepecnapab-3anecckuii, flpocnaBckol obsacTH.

Hna yMmeHblneHHs OTKJIOHEHHH OT 3aKOHa B3aHMO3aMeCTH-
MOCTH NPH HH3KHX OCBELIEeHHOCTAX NPUMEHSIOT YKe Ha3BaH-
Hble Bhille MPOrpeB (oTOMaTepHaloB B KOHTPOJHPYEMOH aT-

*  mocdepe M BOLOPOJNHYIO THIIEPCEHCHOHIH3AILHIO,

HaunGonee npocTbiM METONOM THIEPCEHCHOHIH3ANUH, 30-
yacTyio jamomuM xopounit addekr, sBaserca nporpes ¢oio-
MmarepHanos npu Ttemneparype 50—60°C B TeueHue ORHOro-
Tpex yacos. s runepceHCUGUIM3ANMN TIPOTPEBOM MOKHO
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HCIIONB30BaTh OOBIUHBIA JabopaTopHel TEpMOCTaT HJIH cCy-
WUABHEIA WKad.

B nociennue 10—15 jer wmnpokoe pacrnpocTpaHenue nosy-
4ug criocof TMOBLILIEHUs 4yBCTBUTENbHOCTH (POTOMATEpHAJIOB,
npexje BCero A yMeHbIIEHHS HB3 npu HU3KOH OCBellleHHO-
CTH, BbIIEPXKHBaHHEM HX B aTMochepe ra3oo0pasHoro BoiOpo-
na. Ha mupoko NpUMEHSIOMHUXCS B aCTPOHOMHYECKHX HalJIio-
aeHusix QoTomJacTuHKax «Kopak-I111a-J» BblAep:kuBaHve B
BOJOPOJiE B TeueHie nard yacos npu 21 °C noBbiluaer YyBCTBH-
TeJLHOCTh NPHMEPHO B 8 pas.

[TocKo/bKY TUnepceHCHOUNN3alHst BOLOPOAOM, XOTA H TeX-
HUYECKH CJIOXKHA AJs peatusaluil B yCAOBHAX JIHOOHTEILCKOM
ACTPOHOMUH, HO JaeT HEeJIOCTHKHMYIO APYTHMI METOAaMH CTe-
{1eHb TOBBILICHHS UYBCTBUTENLHOCTH, MBI €€ KPAaTKO OMHULIeM,
JL1s poBeeH s THIEPCeHCHONTH3AIHH HeO0X O HMbL MeTa/JTH-
yecKHil GOKC C BAKYYMHBIM YIJIOTHEHHeM H LITylepami, Oa-
JIOH € BOAOPOAOM HJIH KaKoe-A160 yCTPOICTBO VISl MOy UeHHd
Bojopoaa (M3BecTHbIl U3 XuMuH annapat Knnna win a/ektpo-
nmzep) U BakyyMHbil Hacoc. Ecan Boiopox mogaercst ua Gad-
Jola, B KOTOPOM OH HAXOIUTCS MOA BbICOKHM (~ 150 atv) nas-
JleH1eM, HeoOXO04HM TaKsKe MaHOMeTP C PeIyKTOPOM.

[Mepea runepcencndnausanefl Gororpapuueckye Marepua-
JIbl OCEOB0/IAI0TCS OT YIaKOBKII, NOMEIaTCsl B GOKC 1 rep-
MeTH3HPYIOTCS, 3arTeM H3 0OKCa OTKAyHBalOT BO31YyX B TeueHue
30—60 MMH # BRYCKalOT rasoo0pasHblil Bogopod. Portocoii
BBITED/KHBAIOT B BOZOPOe 6-—12 uacoB npu KOMHATHOMH TeMIie-
patvpe.

Pasywveercs1, npu paGoTe ¢ BOJAOPOIOM CJEAYeT co0M01ath
BCe HeoOXO[HMbIE NMPEIOCTOPOACHOCTH, MOCKOMBKY B CMECH C
KHCJIODOAOM OH B3pbIBOOTAceH. Y acTPOHOMOB-MPOdeccHora-
JIOB I0ATOe BpeMsi GHITOBAMO BeCbMa OCTOPOXKHOE OTHOLIEHHE K
runepceHCHOMIN3AIHA BOZOPooM. Taxoe oTHOUIEHYe K TpHAe-
HEHHIO BOAOPOJA B PA3JIHUHBIX 06/1aCTAX HAYKH H TEXHHKH Jaxe
nMeeT Haspanue «cuuapom Iuuaenoypray («I'nHuendbypr» —
Ha3BaHMe AWpwWKabasi, B3opBaBwerocs B 30-X rojuax; ero
o6osouKka OblAa HamosiHeHa rasoofpasHbM BOXOPOAOM).

B Hacrosiiee BpeMsi NMPaKTHUECKH Ha BCeX KPYIHHIX 06-
cepBaTopHsX MHPA MMEIOTCSl KaMephl J/s BOLOPOJHOH THIep-
ceHcubuauzauun. K Tomy e celfiuac Bce 4alle NPHMEHSIOT He
YHCTHINT BOJOPO, @ ero B3PLIBOOE3ONACHYIO CMECh C HHEPTHBIM
rasoMm, «popmuHr-ras» — 8 % Bogoposa u 92 % HHepTHOro
rasa wid a3ora. B 3TOM cayuae npojpo/iKUTENbHOCTh TUlepCeH-
CHGUNM3AIMU IS JOCTHMKEHHS BBICOKOH YYBCTBHTEJNHHOCTH
BO3pACTaeT B HECKOJIBbKO Pa3 (10 Tpex cyTok). st ycKkopenus
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npouecca dboroMarepHasbl BBIAEPKUBAIOT TMPH JOCTATOYHO Bbi-
cokoft (50—60 °C) Temneparype 6—12 uyacos.

CoxpaHsieMOCTh AOCTHIHYTHIX (oTorpahuueckux  cBOfiCTB
3aBHUCHT OT THMNa poToMaTepHasa i YCIOBHI ero XpaHeHHs moc-
Je THnepceHCHOuu3ankn BofoposoM. B cpenneM sadbext nefi-
CTBYET JiBe-UeThIPe HEAeJH NMPH XPaHeHHH THIEePCeHCHOHIN3U-
pOBaHHLIX OTOMATEPHAIOB B XOJOIMAbHHKE. 3aTe€M YYBCTBH-
TEJIbHOCTL YMEHbUIAeTCsl 10 HCXOAHOM.

Yro Kacaercs JaTeHCHPHKALIH, TO OOLIYHO NPHMEHSIOTCS
IBa METONd — 3aCBETKa MOcJje IKCNOHHPOBAHUA H X HMHUYECKas
obpaloTia.

B nepsovm Bapuante QoroMareplan 3acBeNHBAIOT CBETOM
OuYeHb MaJIOH HMHTEHCHBHOCTH B TeUYeHHE MJIHTENLHOIO BpPeMeHH
(~1 uwaca). MuTencnBuoCTL CBeTa nomKkHA GuiTh BLIGpaHa Ta-
KOii, 4TOOBI IJIOTHOCTL Byasu 1oc/e JaTeHCH(UKALIH Bo3pa-
crana HesHaunresnpro. [lo-puimvomy, npn Jarencnpuxaiiin
VBENHYUBAIOTCSL PasMepbl LEHTPOR CKPBLITOrO H30Bparkenid M
BO3pacTaeT BEPOATHOCTL HX NposiBjennisd. Hauboabmmil sgdext
NOBBIUIEHS] YYBCTBUTEBHOCTH, B JBa-YeTblpe pasa, LOCTII-
raeTcsi Ha CpeiHe- H HH3KOUYBCTBHTEJNBLHLIX (OTOMaTepHagax.

JlaTencnpuxanna csetoM oObIYHO Madod(pexTIBHA I8
BBICOKOUYBCTBHTE/IBHBIX MaTepHaOB — OHAa JIaKe MOMKeT CHHU-
3HTb MX UYBCTBHUTENbHOCTH. Hamporus, BoszeiictBue Ha doto-
CJIOH aMMHaKOM, [ePeKHChIO BOIOPOJA, NMapavMu PTYTH M03BO-
JisleT TOBBICHTL YYBCTBUTEJNBHOCTH W BBICOKOYYBCTBHTENLHBIX
dorovatepnanos. K coxanennio, 5TH MeTOIBl JaI0T NJIOXO BOC-
NPOHU3BOAUMBIE PE3YJLTAThl, K TOMY XK€ YiKe Yepe3 HecKoJIbKO
AHe# n1oc/ie NaTeHCHPUKauKH Hab/MmoaeTcs GBICTPLIA POCT Bya-
JH H, KaK CJAeJICTBHe, TNajeHHe YyBCTBHTENbHOCTH.

[To sTuM npHynHaM crnocoGk JaTeHCHPHKALHH B acTPOHO-
MHH OPHUMEHSIOTCST 3HAYHTENLHO pexe, YeM THMePCEHCUOHIH-
sauus.

§2.6. POTOTPAPHYECKHME MATEPUAJIBI U UX CBOFICTBA

B nacrosmee BpeMs Bo BceM Mupe BhINycKaeTcsi Gosblioe
KOJINUeCTBO YePHO-GeNbIX M HBEeTHHIX (hOTOMATepHAJOB I/ ca-
MBIX Pa3JIMUHBIX Lleedl U C OYeHb WIHPOKHM CIEKTPOM CBOHCTB,

MeI paceMoTpuM JIHIIBb Te YepHO-Gesbie poToMaTep Halbl, KO-
TOPble NPHIOAHBI AJIS1 aCTPOHOMHH M, YTO He MEHee BayKHO, MO-
TyT OBITL JOCTYMHBI ACTPOHOMAM-MHOGHTEMSAM.

®ortonsacTHHKU B Haweit crpane dororpaduue- -
CKHe IJTACTHHKY BBIMYCKAIOTCS ABYMS OPEANPHATHAME — Moc-
KOBCKHM 3aBOJIOM TeXHUYECKHX (oronaactuHok (M3T®) 1
ITepec/s1aBCKuM NPOM3BOACTBEHHBIM O6bennHeHHeM «C1aBHu».
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doTonaacTHHKH H3roTaBJIHBAOT HA JHCTOBOM CTEK./e 00J1b-

moro ¢opmata, KOTOPOe pa3pesaioT 3aTeM Ha CTAHAAPTHEIE pas- M
mepst — 6X 9, 9% 12, 13X 18 u GoJee; To/LUHHA CTEKJAA OF

] 70 3 MM B 3aBHCUMOCTH OT THNa (OTONAACTHHOK. s rono-
rpa(buqecxnx OJACTUHHOK TOJMUIHHA CTeKJ/a JNOCTHTaeT 5 MMm. |
dorocTekao Aas aCTpOHOMH'—IeCKI/IX IJACTUHOK JNOJXKHO obaa-

JaTb BbICOKOﬁ IJIOCKOCTHOCTBIO, He HUMETb I_le(beKTOB B BUJAe
paKOBHH, papaimui.

Hepell noJHBOM SMy.TIbCI/II/l HA CTEeKJO HAHOCHAT HOI],CJ]Oﬁ <
pini 83! yxepx&amm SMYJ'[bCI/IH nee paBHomepHoro paCTeKaHHﬂ no
HOBerHOCTI/I.

/last npenoTBpalieH st 06pa3oBaHis OPEOJIOB OTpaXKeH s Ha
o6paTHYI0 CTOPOHY HEKOTOPBIX THNOB (OTON/IACTHHOK HAaHOCHT
NPOTHBOOPEOJILHBIA CJIOH (OpaH&KeBOro, TeMHO-KpacHoro Unu

Ta6auna 6 »
CeHCHTOMETPHUECKHE XapaKTepHCTHKH (hOTOMNTaCTHHOK
CelcHTOMETPHYECKHE «®oro-| «Doto- | «Poro- | «Doto- | «Poro-
nokKasateau 65» 90» 130» 180» 250»
CBeTOUYBCTBUTENLHOCTE  Sg i, €A 65 90 130 180 250
TI'OCT ¥
Ko2(duiunesT KOHTPACTHOCTH Y
NJIaCTHHOK
HOPMaNbHBIX 1,3 1,3 1,3 1,3 1,3
KOHTPACTHBIX 1,7 1,7 1,7 1,7 1,7
OnTuueckas nuoTHOCT Byams Dyl 0,12 0,12 0,13 0,14] 0,14
Paspemiatomas  CnoCcOGHOCTb R, |70 65 65 60 60
JNH/MM
@ororpaduueckast WHPOTA L 1,2 1,2 0,9 0,9 0,9
L
PenpogyKUHORHbIE TIACTHHKH
CEHCMTOMBTPH‘ICCKHC NOJYTOHOBbI€ IITPHXOBbIE
11oKazarteJqu
ocoBo- | cpepx-
HOpM. | KOUTP. | youtp. | Kourp. | KOWTP-
CBETOYYBCTBHTENBHOCTD Sy 9, €1 8—16| 8—16{ 5,5— { 5,5— | 5,56—
rocrt 11 11 11
Koapuinent KOHTPACTHOCTH Y
nJacTHHOK .
HOPMAJIbIIBIX 1,3 1,7 3,0 4,0 4,5 '
KOHTPACTHBIX 1,6 2,0 3,5 4,5 5,0
Onrtiveckas nioTHocTs Byadn Dyl 0,10 0,10} 0,09 0,09 0,012
Paspewaioman  cnocobrocte R, 80 80 120 120 120
JIHH/MM




o

TeMHO-3@/1eHOr0 11BETa), KOTOPHIA 0GECIBETHBALTCS MPH XUVl
Ko-hotorpaduueckoit oGpadoTke.

®dotorpapuueckne cBoicTBa psia (GOTOMIACTHHOK, BbINy C-
raexblx M3T®, npuseienn B Taba. 6.

K coxanenuio, cpexu HiX HeT HH OIHOTO CopTa, KOTOPHIil
Obi B MOMHOM Mepe OTBedas ONpeAeeHHI0 «aCTPOHOMHUYECKI[E
(oTONITACTHHK Wy,

B 12-fi naTuiaeTke npou3BOACTBO aCTPOHOMMUECKHX tortc-
0JaCTHHOK Oyaer opranuzoBano na 110 «CaaBuuy,
e PenpoiyKkunosHele M WTPHXOBBIE (POTOMIACTHHKH CrEKT-

PaTbHO HE CEHCHOHUIH3HPOBAHBI, W WX MOXHO NPOSIBJIATL MPH

Tabauna 7

CeHcHTOMETpPHYECKNE XAPAKTEPHCTHKH UepHO-Gembix tboTomarepua.1o

DoTonaeHKH
CencHTOMETPHYOCK HE
d fokasatent «®0T0-32» | «OTO-655 | «DOTO-1305]D0TO-2505
CBeTOUYBCTBHTEILHOCTL S, €. 32 65 130 250
rocTt
Kosdpduuuent KOHTPACTHO-
CTH y:
peKOMeHyeMblH 0,8 0,8 0,8 0,8
bt MaKCHMaJl b HbIi 1,0—1,4(1,0—1,4| 1,0—1,4/1,0—1,4
OnTHyeckass MJAOTHOCTH Byaau| 0,10 0,15 0,25 0,3
D,, ne Goiee
Paspematowast cnocobrocts R, 135 110 100 82
JUIH /MM
Qororpaduueckas wupora L 1,5 1,5 1,5 1,5
Kunomrenky
* CencHromeTpuyeck ue ~ N a N a A A
1oKasaTtenu - ‘o\ll ‘*'3‘ - C\.' © -
T I T 1 X s I~
B4 4 4 Jens ey e I
¥ ¥ ¥ ¥ ¥ v ¥
CetouyscTBuTeAbHOCT S, en. | 11 32 | 90 { 32 | 90 | 250 350—
rocCt 500
Koappuuneur KOHTpPacTHO-
CTH V:
pexoneHTyeMbiii 0,6510,65/0,65/0,65]0,65(0,65! 0,65
MaKCHMaJb HbI i — | - - = - | = —
» Ontrueckas nioroets Byann| 0,1 |0,15/0,20(0,06]0,10 0,121 0,20
Dy, ne Gosee
Paspewatomas cnocoGroets R, | 135 [ 100 | 78 | 120 | 110 | 90 75
JHH/MM
Dotorpaduueckas wupora L — | = - | = - | — —

53



—

Ll
L}
TaG6nauma 8 |
CeHCHTOMETPHIECKHE XaPaKTePHCTHKH aCTPOHOMHYECKHX doTonaeHoK X }
Tun doromarepuasa 1‘
!
A A
R
CeHCHTOMCTPHYECKHE TIOKA3aTeNH ;: 3 > E E
(=3 o = =) =3
o (=3 (=4 o [Fe}
bt < = 7 i
< E E E i
x
Cretouyscrsurenstocts S, ex. FOCT, | 32 45 65 10 10
He MeHee
KoadbuLHEHT KOHTPACTHOCTH 7y, HE 1,6 1 1,6 | 1,6 4 3,5
\eHee
Ontiueckas [oTHOCTs Byaru Do, | 0,2 1 0,2 | 0,2 1 0,2 | 0,2 '
pe Gosee ‘
Pa3zpeuratomast CrnocoOHOCTh 63 63 63 140 155
» ‘
Tnn dotomatepuasia ;
2 2 '
CCHCII".’O.\IETDH‘ICCKHG noKasaTesann E: E é :E
o o (=] f=3 !
(=1 < L=l =
© T 2 ©
< < < <
v v ¥ v
»
Csetouypersuteastocts S, e1. FOCT, 12 22 32 40
He eHee
Koafduuuest KOHTPACcTHOCT 7y, i€ 3,9 4 1,5 1,5
zeiiee
Omilitieckasgs NJIOTHOCTE  Byaal D, 0,2 0,2 0,26 0,26
pe Ooslee
Paspemaomas cnocoSHOCTb 140 155 75 75
e

HeAKTIHHGHOM (TeMHO-KPACHOM HJIH IKeITO-3eJ€HOM) OCBelle-
mi, Hanporus, QororIacTaikn cepui «Poror mesecoobpas-
HO POSIBASTE B MOHON TeMHOTe, UTOOBI H30eKaTh BOSMOMHOI
3acBeTKH mnpu 06padoTKe.

® ortormnaedk i OredecTBeHHAsA HOTONPOMBIIIIEHHOCTD
BHIYCKaeT OO/IBIIOE KOMMYECTBO Pasd/HUHbIX BHIAOB KHHO- H
OTONJIEHOK. MBI OTUILEM JIHillb Te, KOTOPbIE IPUTOAHEL H 10-
CTYMHBI ACTPOHOMAM-TIOOHTENIAM. Kunonnenkn tuna KH u
HK npeanasHauyeHbl Jist Pas/IHuHblX BUIOB KuHemarorpaduye- ¢
CKHX CBeMOK, hoTorenku «Poro-32, 65» i T. A npefHasHade-
HBL /17151 XY/10’KeCTBEHHOM, PEOPTAXKHOH U JIOGHTe/IBCKO# doTo-
rpaduin, (POTOTEXHHTECKHE MJIEHKH — A/ PErnpORyKUHOHHBIX
paGoT B IOMHrPapUyecKOH MpPOMBILICHHOCTH.
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B taba. 7 npusenens! cBofictBa oro- H KHHOIJIEHOK, a B
Tal1. 8 XapaKTepPHCTHKH aCTPOHOMHYECKHX (OTOM/IEHOK, Bhi-
DYyCKAeMbIX OMBITHBIM 3aBofoM Kasuuurexdoronpoekr. Kpowme
TOrO, Ha pHC. 20 NPHBEJEHBI KPHBbE CHEKTPANbHON UYBCTB!I-
TeJLHOCTH, a Ha pHC. 21 H300MaKH acTPOHOMHYECKHX (OTOMIe-
HOK.

YnousaHem Takzke QOTOTeXHHYECKHe [IIeHKH, TPegHasHayel-
HbI€ B OCHOBHOM /15 PENPOAYKLUHOHHBIX PaGoT B NOMHrpaduye-
CKOil TPOMBILIIEHHOCTH — «DT-11», «®T-12, «DT-30», «DT-
101» w0 1p., oTyMYalOuUlHeCs PA3ANYHON UYBCTBHTENBLHOCTBIO H
KO3(Q(UIHEHTOM KOHTPACTHOCTH, a TaKKe uHDpaxpomaTHue-
ckue doronnenku «M-810», «-920», «M-1030», «H-1070» (une-
JIO O3HAYaAeT MaKCIIMYM CNeKTPaibHON CeHCHOIIH3ALNH B HAl -
MeTpax). ITH NJEHKH BbITYCKAKTCA ONMBITHLIM 3aB010M KasHu i
texoronpoext. IlepecaaBekuil onbITHEIT 3aBox BBINYCKA AT
BbICOKOUYBCTBHTEBHYIO (oronenky «M-1060B», a takxe do-
TonieHRy «M-3» ¢ 30H0# criekTpaibHOl CeHCHBIAN3ALNN BIVIOTE
no 1315 ma. Doromenka «M-1060B» uyBcTBHTENMbHEE alano-
THYHBIX (OTOTIIEHOK 3apyGesKHBIX (QHPM npuvepHo p 10 pas,
a ¢oronsienka «M-3» ne umeer ananoros sa pygemom. Wudpa-
XpovatHueckne GOTOMIEHKH ClieflyeT XPaHuTh B XONOMWIbHHUKE,
a auuuHoBosnosele «M-1060By, «M-1070» u ocobenno «M1-3y —
B MODO3WJDLHOHl Kamepe NHpH Temmeparvpe MuHyc 3—10 °C.

®oTtorpadunuyeckne 6ymarmn B HacTosmee
BpeMs! BBITYCKaeTcsi 60JIbIoe KOMHIECTBO YePHO-GeTbIX 1 11BeT-
upix orodymar. HMx raacenduunpyior caenyiomum o6pazom:

no cnocoly NpiMeHeHHs — (GOTOGyMarn 6e3 mposiBIeH s
(115t BUIUMOH nevati) n ¢ Qororpapuyeckol o6paborkoii;

IO CBOfICTBAM NOBEPXHOCTH ~— TJIajKHe: ISHIEBLIE H 0C050-
I/IAHUEBbIE, MATOBbIC U IONYMATOBbIE; CTPYKTYPHBIE, C LIepo-
X0BaTOl MOBEPXHOCTBIO: GapPXaTHCTHIE, 3eDHHCTHIE THCHEHble
D

0 NJIOTHOCTH MOMIOKKH ~— OObIKHOBEHHBIE M KapPTOH;

O BETy MOMOXKH — GeJfible H OKpaileHHble (Po30BaToro
HWJIH KPEMOBOTO IIBETa);

1Mo KOHTPACTHOCTH — MATKHE, NOJTYMATKHE, HOpMalbHble,
KOHTPACTHBIE M OCOGOKOHTPACTHBIE;

N0 HA3HAYEHHIO — OOLETr0 HA3HAYGHHS H TeXHNYeCKHe,

3aech Mbl PAaCCMOTPHM JIHIIL GyMaru OBLIEro HasHaueHHs1,
OOBIUHO NPHUMEHSIOWHECS B JIOGHTEIbCKON (ororpadun.

«YHHGPOM» — CcaMBblil MACCOBBIf COPT — YHUBepcasbHas do-
To0yMara HanGoslee CBETOUYBCTBHTENbHAS AISl KOHTAKTHON 11
NPOEKUHOHHON 1eYaTH, MArKasi, MNOJYMATKast, HOPMaJbHas,
KOHTpacTHAsi M OCOOOKOHTpAcTHasi, ¢ IVIAHLEEOH, MaTOBOL u
THCHEHO! TNOBEPXHOCTHIO,



«BpoMnopTpeTs — JUIA XYIOKeCTBeHHO HOTOrpapHu, B oc-
HOBHOM /ISl TOPTPETHBIX U Tei3axHpIX cheMOK. [laer Gosbiine
N/IOTHOCTH no:xepHeHHﬁ, BhIIYCKaeTcsl HOPMA/IbHOH H KOHTpAcT-
Hoil rpajauHi.
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Puc. 20. Kpupble CHeKTPasblOil UyBCTBHTEIBHOCTH H H300NaKH acTpo-
HoMHuecKnx TjeHox A-500Y, A-600Y, A-700Y, A-700Q

«DoTo6pOMY — TaKXke 175 XYL0KeCTBeHHOH (oTorpapuy.
Ara orobymara Npu NpoABJIEHHH AaeT u306paKeHHe HeCKOoJib-
Ko GoJiee TEMHOTO TOHA, YeM «YHHOpOM», JJis Hee XapaKkTepeH
CUIBHBIH TJIsTHell W 6osiblive MaKCHMaJsbHble NJOTHOCTH.
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Puc. 21. Kpusble CIeKTpaJbHOH UYBCTBHTEJbHOCTH H H30ONAKH aCTPOHO-
MideckuX miaeHok A-500PIT, A-550PIT, A-600PTI, A-700PTI

«KoHTabpoM» — KOHTpaCTHasl, CpeiHell UyBCTBHUTENbHO-
CTH, NIpeHA3HAYeHA B OCHOBHOM JUIsl KOHTAKTHOH IeYaTH. B za-
BHCHMOCTH OT YCJOBHil TPOsBJIEHHS IBET H300pakeHHd OT
TeMHO-KOP HUHEBOTO /10 KpacHo-opanxesoro. doroGymara Hveet
710CTATOYHO GOJBUIYIO HIHPOTY, XOPOWIO NepelaeT Meaxue Ae-
TaJH H300paKeHus.
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«HoBobpom» — obnagaer Gosbuwio#t otorpaduueckoli wum-
®  poOTo#, 6iarojapsa 4eMy BO3MOXHBI 3HAUHTEbHBIE OTKJIOHEH Hs
B 3KCINO3UIHH, XOPOLIO MepegaeT MeJKHe JeTali.
«@otokoHT» — ororpapuyeckas Gymara cpejmefl 4yBCT-
BUTEJIBHOCTH M BBICOKOII JeTanupyoilefl crloco6HOCTH, naer
GoNblIKe NJIOTHOCTH —IOYepPHEHMs.
«HMo10KOHTY — HH3KOYYBCTBUTENbHAsT (GoTOOYMara,  jaaer
H3obpaxkeHue 3eJeHOBATOr'O 11BeTa.

. Aas o6paGotkn (oTOGYyMar pPeKOMEHIYITCH CeAYIOLLHe
pacTBOpSI:
Ipossurens
Meron Ir
Cyap$HUT HaTpus 6e3BOAHBII 26 r
I'uapoxuHOH 5r
Hatpuit yraekncawiii, 6essognbrit 2 r
Kannii 6poMucTsiit Ir
A Boaa Io 1 a
OcranaBauBalomMil pacTBOp (CTON-BaHHA)
Kucaora ykcycnas (28 %-npiii Bogubiii pacTBOp) 50 Ma
Boza 2o 1 a
QukcHpyomui pacTBop
Tuocyabdar Hatpus KpucTaamHuecKuii 250 r
- KaJsmit nupa cepHHCTOKHCLIN 25 r
Boza J10 1 a
ll.}]ﬂ NPpHIAaHUsS OTHeYaTKaM Ha TVSIHIeBOH 6ymare MOBBIILIEH-
HOTO GsieCKa MX OOBIYHO NPHKATHIBAIOT K 3ePKasibHOMH oBepX-
HOCTH WJIH NPHMEHAIOT 3JEeKTPOIJISHUEeBaTe H. Hepeﬂ IIpHKar-
KON K CTEKJ/ly CHHMKH CJIeAyeT Pa3MOUHTh B TeNJoH Boje U 06-
paborars 10 %-HbIM pacTBOpOM COfBL
hd ﬂ,JIH MOJIYUYEHHA XOPOIUEero Kavecrtsa IJISHUEBOH [TOBEPXHO-
CTH MPH UCHOJIL30BAHHH SJIEKTPOIJIAHIEBATENEH CleyeT MpH-
MEHATb AYOSIIMH KHCHABIA UKCaK.
CoctaB ¢ukcaxa
TuocyabpaT HaTpusi, KpHCTaNTHYECKH 240 r
CyabhuT HaTpHs Ge3BOAHBLI 15 ¢
Kuenora ykeycnasn (28 %-nblit Boguslii pactsop) 50 ma
KBacub! amioMOKasieBbie I5r
Bona 10 1 a
»>

B 1a6a. 9 npuBeneHbl PEXUMBEI H NOC/IEI0BATENBHOCTD Olle-
pauuy XuMHKO-poTorpaduueckoil 06padoTku porobymar.

[TepBbie ueTbipe CTaguM NPOBOAAT MPH  HEAKTHHHYHOM
(OPaHKEBO-KPACHOM HJIH JKeJITO-3€/IeHOM) OCBElleHHH,
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Ta6auma 9

O6pa6oTka $oTtobymar

i
|

- gp_o,:zon- Temmepa- Hocse E‘[POJOH' Temnepa-
Tlocaexosa- JRITETb: | 1ypa pact- ocaegoBa- KUT@b- | 1yna pact.
TCABHOLTb HOCTb 00- BOpPOB, TeNbHOCTh HOCTL 06- BOPOB
onepauil paboTKH, oC onepamnuit paoTKH, °C '

MHY MHH

n
i

[poasaeniie 2 2040,5 \d)m(cnpOBaHue 10—15 2045
Cron-paxHa 0,2 2042 [TpomuiBKa 20—30 1545
TTooMbIBKA 1—-2 154-5 Cyuixa 50—60 3545

Ueetune GorTodymaru OredecTBeHHAss Npo-
MBILLLIRIHOCTE BBIMYCKAET I1BeTHble (GoTofyMari CJeAyIoulX
TinoB: «Doroueer-2» 1 «DoTouBeT-4»,

Bywmara «@otouser-2» npeaHasHayedHa LIS NOJIYYEHHA MO-
3UTHBHLIX OTMEYaTKOB C HETaTHBOB HA LBETHHIX (POTOMJIEHKAX
6e3 MacKUpyoW X kowmnozeHT. [IpH medarH ¢ HEraTHBOB Ha
LBeTHBIX POTOMEHKAX C MacCKHPYIOMMH KOMIOHEHTaMH cJe-
JyeT yBeINYHBATh MNJIOTHOCTh KOPPEKTHPYIOUWHX (UILTPOB,
npexie Bcero rosyooro.

Byumara «Porouper-4» npejHasHaueHa AJsi NMeyaTi ¢ Hera-
THBOB MACKHDPOBAHHBIX UBETHLIX KHHOMUJIEHOK.

B mpojaxky roctynatoT Taxake IBeTHble (dorodymarH, Bbl-
nyckaevble GporoxuMuueckumu npeanpuarusavu BHP u YCCP,

Xopollee 1[BETOBOCIPOU3BeJeHHe JNOCTHTAeTCs NPH Jevarth
¢ TpaBWIBHO SKCIOHMPOBAHHBIX U NPOSIBAEHHBIX HEraTHBOB C
npHUMeHeHHeM KODPEeKTHPYIOUWUX CBETOPUIBTPOB,

PexkuM NpPOSIBJAEHUSA U coCTaBel 06padaTHIBAIOUINX PacTBO-
poB caelyer elle 6o/ee cTPOro cobMoaaTh, YeM npyu obpadoTke
yepHO-GeblX (oTofyMar, MocKOAbLKY Adwme HeGOJDbIINHe OTKJO-
HeHHsl MOTYT MCKasHTb LBeTONepefauyy.

[IBeTHBH e HeraTuBHLBE U obOpallaeMsle
GoTtonaeHKH B Hacrodmee BpeMs uepHo-Gesias (oTo-
rpadus BoiTecHseTcs uBeTHOH doTorpaduet, u 3a mocaeirne
rogbl pazpadoraHo OueHb 60JbLIOE KOJHYECTBO HOBBIX BHIOB
uBeTHBIX (hoTOMAaTepPHanoB ¢ BhicOKOi (10 1600 ASA) uyBcTBH-
TEJAbHOCTBIO U YAYULIEHHBIMU CTPYKTYPOMETPHUCCKHMH Xapak-
TePHUCTHKaMH.

B actpoHOMHYECKUX HaOMIONEHHAX NMPEeHMYIIEeCTBEHHO NpH-
MeHSIOTCS YepHO-Oenble oToMaTepualbl, OAHAKO H 3iech BO3-
pacraerT yieabHblfl Bec uBeTHOH ¢ortorpaduu. Ilossasiores
nyGINKaiil 0 THIEePCeHCHOWIH3aiu (B YaCTHOCTH, BOJOPO-
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AOoM 1 (POPMHHT-ra3oM) 1BETHHIX GOTONIEHOK /18 YMEHbIIeH s
e HB3 npu anutenbHbIX BblgepKKax.

Her covnenust B oM, uto U B fajbHefilueM poab nBeTHOH
Gororpaun B aCTPOHOMHYECKHX CBeMKaX OyjleT yBelnuu-
BaTbCA.

ITpakTuyeck# Bo BceX MBETHBIX (OTOrpadmyeckux Marepua-
JlaX UBETHOE H300DaKEHHe CTPOMTCS M3 TPeX CyBTPaKTHBHbIX
(«BBIYUTATENIBHBIX») IIBETOB — JKEJITOr0, MyPIyPHOrO M roJy-

° 6oro. ITu 1BeTa ABJSIOTCA IOMNOJHUTENABHBIMH K OCHOBHBIM —
CHHEMY, 3€JEeHOMY H KpacHOMYy,

UTo6bl [OIYYUTh XOPOLIYIO LBETOMEPEnauy, HeOBXOMHMbI
MHHHMYM TPH CEETIYYBCTBUTE/bHBIX CJIOS: CHHE-, 3eJeHO- M
KPacHOUyBCTBHUTeNbHBIA. CoBpeveHHBIe LBeTHBIE (BOTOMIEHK K
HMETDT CYMMapHYIO TOMIUHY 20—25 MKM M COCTOAT H3 14—
1€ cyioeB, a OTAe/bHBIE CBETOUYBCTBHTENLHBIE CJI0U COCTOST 3
ABYX WIH JaxKe TPeX UYaCTHYHBIX cs1oeB. Kpome HUX HMmeloTCs
Cliel MabHble BCIIOMOTaTeNbHbIE CIIOM.

Ha puc. 22 npuseses s1eKTPOHHO-MHKPOCKOIMHYECK Hil CH 1i-
MOK BePTHKa/NbHOTO Cpe3a BLICOKOUYBCTBHTEABHOH HBeTHOI
HeratusHo# dortonnenkn «Kogaxonop» VR-1000, Bepxunii,
CHHEUYBCTBUTeJLHEI C/IOH COCTOHT M3 MHXPOKPHCTAINOB C(he-
pHUecKOoi (QOpMbI, a 3eJAeHO- H KPAaCHOYYBCTBHTEALHLIE CJNI
COAepIKAT MIOCKHE MHKPOKPHCTAMIbl Gobworo (6—10 miu)
pasvepa, a TaKie MeJKONHCIepPCHBIE MiKPOKpPHCTAMILL.

Mbl paccMOTPUM JIHILIB OCHOBHEIE CJION, ONPeAeITIoulle 0s-
pa3soBaHHe LBeTa. B KaMAplii U3 HUX MOMHMO CEHCHOINH3ATO-
POB, OUYBCTBAMIOUWHX CJIOH K PAs/HYHBIM YdaCTKaM CHeKTpa,
BBOAAITCA UBETOOGPASYIOILIE BeMeCTBa — KOMIOHEHTEL B mpo-
1iecce MPOsIBICHIs KOMIIOHEHTL PearnpyioT ¢ OKHCAEHHOMH hop-
MOfl [POABJAIIEr0 BellecTBa M 00Pa3VIOT KPacHTe d COOT-
BeTCTBYIOLLHX 1BETOB.

Bepxuuii c/10ii CiHEYyBCTBUTENLHEL, 0STOMY CHEKTpAJIL-
Hblfi CeHCHOUINBATOP B HEro o0bIMHO HEe BBOISIT, OCKOALKY Ta-
sorenun cepeGpa caM norsowaer B 37oit yacti (400—500 )
crekTpa. B 3TOT C10fi BBOAAT «KENTYIO» KOMIIOHEHTY, AAIOmYyI0
npH NPOABJIEHHH KEATOe H306paxkeHue.

Cpennnil, 3e/1eHOYYBCTBUTENbHbIl CJAOH OUYYBCTBJEH K H3-
aydgenno 500—600 HM u B Hero BBOAT MYPIYPHYIO KOMMO-
HEHTY.

HinkHul, KpacHOUYBCTBHTEMLHBIH €10/ OYYBCTBIEH K H3J1y-
sennio 600—700 HM H B HEro BBOAAT rOMYGYIO KOMIOHEHTY.

[Topsinok pacronoxkenusi cl0eB MOXKeT OBITb M JPYTLHAM.
Mpl ke, 06DBACHAS OCHOBHBIE NMPHHIHNLI 06PA30BaHUA [BETO -
MeHHOro H3obpaxeHus, GyieM HCXOHTb M3 YKa3aHHOro pac-
ONIOXKEHUA,
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Jlast nosiyyeHus NpaBHIbHOrO LBETOBOCTIPOH3BEAEH IS KaK-
Iblil KpacuTedb JOKeH TOYHO NOTJOLaTh H3JydYelHe B 01HOH
TPeTH crexTpa ¥ ObiTh MPO3PAYHBIM B ABYX APYTHX. HKentri
Kpachresnb AOJLKEiHl NOTJOLIaTh CBETOBbIe BOJIHBEL TOJBKO B Cl-
Heul 1Hanasone CHEKTpa i MponycKaTh B KPACHOH H 3eJeHOi
001aCTH, HypOypHBIH KpacHTenb JOJMKEH MOTJIOUWATh TOJAbKO

Puc. 22. D4eKTPOHHO-MHKDOCKONHUYECKHI CHHMOK BepTHKaJbHOIO cpe3a
usetHolt dortonnenkn «Konakosop» VR-1000

B 3eJIeHOM JHana3oHe, a roaybo# TOMbKO B KPacHOM. Ho Ta-
KHX HIeaNbHBIX KpacHTesed HeT, Bcé KPACHTRJIH NOIJIOWAIOT
H3JAyUYeHile M B JAPYTHX 06JACTAX CIeKTpa.

s ucnipaBieHHsT 3TOro HejpoctaTka MPHUMEHAIOT METOA
BHYTpEHHEro MacKHpOBaHHsA —BBOIAT MACKHPYIOILHE KOMMO-
HEHTHl MJIH OKPAallWBAlOT CaMH KOMIIOHEHTHI. Hanpumep, kowm-
MOHEeHTa 3eJeHOYYBCTBUTEJbHOI'O CJ0s1 OKpailleHa B JKEJTHIT
IBeT, a KPacHOYYBCTBHT@JIHLHOTO — B OpaHIKeBbIH,
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B ra6a. 10 npusenens: ocHoBHbIE XapaKTepHCTHKI OTeuect-
BEHHBIX UBETHBIX (OTO- H KHHOIJISHOK.

Qoronnenxu «IC-4», «1C-5» n «[HI» npeaHasHayeHbl
ATA CBEMOK TNpH AHeBHOM cBere; «/IH-7», «/IH-8 u nieuxn
tuna «UHJ/I» — ama uckycersennoro oceemenus,

B npogaxy nocrynatwor takxe 3apyOexHble 1BeTHble (HOTo-
I7IeHKH, B ocHOBHOM u3 ['IIP: doronienkn LpeIup HATHSA
OPBO — neratuubie «<NC-19», a taxike obpatuaessie $HoTo-
nienxku cepun «UT» uyyBcTBHTENBHOCTBIO 16, 18, 21 u 23
AHH, npennasnauennbie 115 chemok NpH JIHEBHOM cCBere, a
Takke doronnenkn «UK-18» pn1a namn HakaauBazus.

§ 2.7. XPAHEHUE &OTOMATEPHMAJIOB U HEI'ATUBOB

CBoiictBa poTOMaTepuanoB He SIBJAIOTCH MOCTOAHHDLIMH.
B npouecce xpamennst cumxkaercs CBETOYYBCTBUTEILHOCT,
USMEHACTCS 3HAaueHHe KOpHLHEHTa KOHTPACTHOCTH, BO3pa-
CTAeT ONTHYECKAsH MJIOTHOCTb BYaslH. ¥ LBETHBIX (OTOMJIEHOK,
KPOME TOro, HM3MEHSETCSl COOTHOLIEHHE YYBCTBUTENBHOCTH M
KOHTPACTHOCTH CJIOEB, TaK HAa3bIBAeMbIH LIBeTORON BaJatic.

Crenenb H3MeHeHHs QOTOCBOHCTB 3aBHCUT OT THIIA doroma-
TepHasa M yCNOBHH XpaHeHHS, [VIABHBIM 06pPa3oM OT TeMrnepa-
TYPbl H BJIaXHOCTH OKpyKawLero BodayXa. OnNTHMaJbHbIM
ANst aCTPOHOMOB-JIOGUTe/eH B/IsETCA XpaHeH e tboTomaTepua-
JIOB B XOJIOAWJIBHHKE MPH Temnepatype 3—5 °C Bo Biarowe-
NIPOHHIAeMOH YyTIIaKOoBKe.

ITepen cpemkoit poTomaTepnansr Heo6XO0AHUMO BLILEPKATh
1—2 yaca B nepBuuHOil ynaxkoBke npu TOH Ke TeMmiieparype,
NPH KOTOPOH HX GYAYT HCIOAB30BaTh. EC/H XKe ¢dotomarepua-
JIbl, B3ATBIE M3 XOJIOAM/IbHHKA, CPa3y PaCKPHITh B MOMelleHHH
C KOMHATHON TeMmIepaTypoH, TO HAa HHX MOSBHTCH BJIara, 4ro
MOXKET MPUBECTH K CJAHMAHHIO [IJIEHOK B PYJIOHE HJIH NJIACTHHOK
B KOPOGKe ¥ BO3HHKHOBEHMIO ISIT€H Ha CBETOUYBCTBUTENBLHOM
cJ10€.

IposiBrennrre GoTOMNIEHKH U POTONNACTHHKH HKeJaTeNEHO
XPaHHTb B CYyXoM NpoxJaiHoM nomeuieHnH., Ocoboe 3HayeHue
AJlst COXpaHEHHS TIDOSIBJIEHHOTO M300Pa*KeHHsI UMeeT TIaTellb-
Hasl NpoMeIBKa (oTomMaTepHasoB nocje pukcupoBanus. OcTas-
Wiics B CJ10€ THOCYIb(AT HATPUS WM 06Pa30BaBLIMeCs B npo-
liecce (PMKCHPOBAHHs KOMIVIEKCH THOCYbdaTa pearupyior B
polecce XpaHenus: ¢ cepebpoM usobpaxeniis. B pesyiabrate
1300paxeHte npuoGperaer KOPHYHEBYIO OKPAacKy H HOKpPBbI-
BaeTCs MSTHAMU,

LiBetHoe n3oGpaxkeHue coxpaHsercs: sHAUNTEABHO XYXKe,
UBM UepPHO-GeJloe, IOCKOIBbKY B IIPOLECCE XPaHeH S [IPOHCX O HT

61



13 Ta6auuwa 10

dororpaduueckre XapakTePUCTHKH [BETHLIX KHHO(DOTOMICHOK

fleraTusiivie (1)()TOUJ|C‘HKH HeraTHeine KHHOMICNKR ()6{‘(111{?|“Mb}() 1!)01\)“”(‘“!{“
CelcHTOMETPUUECK HE K a A A ~
HoKA3ATENH © o & > A N = A
A ' . 0 0 = A A o ) 0
T = = 5 = 2 i “ Q < @
O = e = o O = = o o o
£ o =1 =1 =] = 5 5 =) = =1
v ¥ ¥ v ¥ v v v v v 2
OGutas  cBeTouyBCTBH- | 24 32 32 65 90 22 65 100 22 32 65

teapneers, ef. [OCT

Kosdpuunenr xourpa-| 0,7—] 0,74+| 0,74+ {0,740,1{ 0,654 0,6:0,110,640,00 0,64 | 1,8—1,8-2,211,8-2,2
CTHOCTH *) 0,8 ] 0,1 0,1 0,05 0,06 2,2

dororpapuueckas wn-| 1,2 | 0,9 | 0,9 1,2 1,3 1,05 1,5 1,5 1,2 1,2 1,2
pora L**)

O6wag paspewaowas | 63 58 58 63 63 58 63 70 70 53 G8

cnecobnoets R

*) Beex cnoen; KO(MUIHEHTH KONTPACTHOCTH OTACIBHBEIX CMOER MOrYT pasfruathes (e Gonee wem 1ia 0,1-0,15.

* %) Jlns ofpaiacMbiX (JOTOMIEHOK BMCCTO (OTOrPadHUYCCKOl LIMPOTH! LPHMEHICTCS! MOKABATCL «IOAC3UbLL HITCPBAT SKCIO3HILHI.




pasaoxenue kpacuresedt. [lperoTBpaTutb 3TOT nporecc Hesb-
® 35, HO €ro MOXHO CYIIECTBEHHO 3aMeAIHTh. ILIsI 3TOro Hajo
XpaHUTh LUBETHBIE MaTepuasel Npu temneparype 5—8 °C 4 or-
HOCUTE/IbHON BiaxHOCTH 20—30 %.

DOTONNACTHHKH CJIEAyeT XPaHHTb B KOHBEPTAX M3 KAJbKU
WM [1PO3PauHOfl GymMaru M CK/MaJbBaTh B KOPOGKH, pasiesiB
MX Y3KHMH OYMaKHbIMU NPOKJaAKaMH, HajeBaeMbIMH Ha Kpas
$oronnactuHok. Kopo6xku g0/KHEL CTOSITS Ha pepe, Jyuile Hx
VKJIaapIBaTh B SMIUKY THIIA TeX, KOTOPble NPUMEHSATCA B GUO-
JIMOTEUYHBIX KapToTeKax.

[Tnockue GOTONIEHKH XPaHAT B KOHBEPTAX, PYJIOHHLIE HYK-
HO pa3pe3arb Ha OTPE3KHU JNHHOH B HECKOJIbKO KaJpoB, 3aBep-
HYB UX B KajbKy WJIH IPOCTO B 0eayio Gymary.

Kax B nmpodeccHoHaNbHON acTPOHOMUH, TaK U B JIOGHTENb-
CKOH Cc/IeAyeT HMeTh KaTasJol BCeX CHHMKOB, B KOTODBI J0JK-
Hbl ObITh BHECEHbI BpeMs (oTorpadupoBaHus, THI (OTOMATe-
puana, NPOACIKUTEIbHOCTD BbIIEPKKH, YCAOBHST POSBICHUA.

DOTOCHUMKH HYXHO XPAaHHTb B KOHBEPTaX WJAU KOpoGKax,
B KOTOPBIX OH! ObLTH nepBoHavasg bLHO YIaxKoBaHbl, HJIH B a.lb-
Gove. Ha mux cieayer ykasaTh yBeadueHue Mpi [euaTil,



JIABOPATOPHAS1 OBPABOTKA
OOTOMATEPHAJIOB

§3.1, XUMUKO-®OTOTPAGUYECKAS OBPABOTKA

CxpoiToe H3o0parkeHue, BO3HHKIIEe B MHKPOKPHCTaMIax
rajoreinna cepedpa MpH JAeACTBHH CBeTa, CTAHOBHMTCS BHAW-
MbIM B pe3yJbTate AeiicTBia npossartens. CTeneHb YCHIEHHS
felicTBHA cBeTa NPH NPOABJEHHH OYeHb BeJdHKa — NPHMEPHO
Muannapa pas. JdeficTBiTe bHO, 10CTATOYHO NONALAHUS B MHK-
POKPHCTAMN TPeX-ueThipeX (DOTOHOB CBeTa M 00pasoBaHk?
LeHTpa CKPLITOro H300paXkeHHs, COCTOSILLEr0 H3 TaKOro XKe Ko-
JIMUECTBa aTOMOB cepefpa, uToObl KPHUCTAJI CTall NPOsSBASEMbIM
¥ 10Cae NPOABIEHHs 3epPHO cTaslo cocTosTh U3 10° atomoB ce-
pebpa.

CywecTBYIOT ABa BHIa NPOSBJAEHHs — XUMHYeCKoe H bu-
suueckoe. B moBHTENBCKON NpaKkTHKe QU3HYECKOe NposBIIe-
HHe O6LIYHO He MPHMeHseTcs H3-3a Psifa CYLIEeCTBEHHBIX Heno-
CTAaTKOR — HH3KOM (npuvepHo B 10 pas no cpaBHEHHIC ¢ XHMH-
YeCKUM MPOsIBJEHHEM) YyBCTBUTENIbHOCTH, TUJIOXOH COXpaHsie-
MOCTIl pacTBOPOB H JUTHTeNLHOCTH mpouecca. EnuncTBennoe
JOCTOHHCTBO 3TOTO MeTOJa NPOfABJICHUSA — OYeHb MenKo3ep-
HucTOe u30OparkeHue, NOCKOABKY pasvep H (opMa MHUKpO-
KPHCTAIOB T10C/]Ie NPOABJEHNs MPAKTHYECKH HE H3MEHSIOTCA.

[Tporecc XHMHYECKOTO MpPOsBJAEHHS MPEICTaBasier coboil
BOCCTAHOB/ICHHE HOHOB cepepa, BXOAALIMX B COCTAB KPHCTAJ-
JIMYeCKOl PeLleTK, 10 MeTa/sindeckoro cepedpa. 1oHsl nposs-
JSHOULEr0 BellecTBa NOAXOAAT K 1eHTpaM CKPBITOrO H3oOpaxe-
HHA U OepelalT HM 3/eKTPOHLI, KOTOPbie BOCCTAHABJIMBAIOT
Honnl cepefpa CHadajsa Ha MOBepPXHOCTH KPHUCTa/ia, a 3areM
i1 Bo BceMm ero oObeme. Ilocsie MpoOSBJICHHS MUKPOKDHCTAJLI
npeicTaBasier co0ofi GecopMeHHBIH KAyOOK cepefpsiibiX Hu-
teit. Hunamerp ux 15—25 HM, a A/a1Ha HECKOABbKO COTEH HaHO-
aerpoB.  Havanbublll nnHefiHBIH pasvep MHKPOKPHCTAANOB
yBeJuuHBaeTca B 2—2,5 pasa.

1159 TOro uTeHbl MHKDPOKPHCTAAT MOJHOCTBIO NPOABHICSH,
J0CTATOUHO OIHOTO LEHTPA MNPOSIBAEHNSA, BOOOLIE XKe UYHC/IO
LLeHTPOB NposiBienua Mand. Peakuusa nposBACHHA MY IbCHOH-
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HOTO 3epHA MMeeT aBTOKATaJHTHYECKHH XapakTep, T. e. CKO-
® POCTb NPOABJEHHS HENMPEpPLIBHO BO3pacTaeT 10 MOJHOrO I1POsiB-
Jenus sepHa. [Ipoucxoaur 3To noroMy, yro cepe6po LeHTPOB
CKPBITOro H300pakeHHusi ABJAETCS K4TaJAH3aTOPOM [polecca
MPOAB/JICHHA; MOCKOJBLKY MO Mepe TNpPOSABIEHHS 3epHA Bbije-
JIIOTCA  HOBBle MOPLUHH cepebpa, KOJNHYECTBO KaTajausaTopa
YBEJHYHBAGTCS M CKOPOCTb NPOSIBJEHHS pacTer. .

Cranns npossaenus dororpaduyeckoro mMateprana B 3Ha-
YHTE/BHOH CTENEeHH ONpejesfieT CBOMCTBA W300paXKeHHd, MO-
STOMY HHXKE MOLPOOHO PacCMOTPEHbI OCHOBHLIE KOMIOHEHTbI
NPOSIBUTE/IEH M WX HasHayeHHe, MPUBEJEHA PEUEenTypa MposB-
JISIOULHX PACTBOPOB.

§3.2. OCHOBHBIE KOMITOHEHTHBI IMPOSBHTEJIEN
MW WX HA3HAYEHHE

Peuentypa coBpemenubix nposisuteseit Muoroo6pasta. B co-’
CTaB MNpOSABHTEJNS BXONAT CJENYIOU[HE BEIECTBA: MPOSABJIAIO-
LiHe, COXpaHsAONiHe (MPENATCTBYIOUIHE OKHCIEHHK KHCJIOPO-
AOM BO3fyXa MPOABJSIOIIHX BEIlECTB), IMIEJN0Yb, AHTHBYaMH-
pywouHe coefHHeHUs1. B HEKOTOPHIX ciyyasix B NPOABHTEND
BBOAAT PACTBOPUTENM rajorenujga cepebpa, CMaunBates,
BOJOYMATYAIOILHE CPENCTBa.

Ilpu cocraBrenuu nposiBuTesiefi B OCHOBHOM NPHMEHSIOT
PacTBOPLI TBEPALIX BelleCTB B Boje. [L/1si COKpauleHHsi BpeMeHH
PacTBOPEHHs XHMHKATOB BOJY MOZOrPEBAIOT N0 TEMIIePATyphl
35—40 °C. TlocsenoBaTeIbHOCTh PAacTBOPEHHS BEIIECTE OGHIU-
HO yKa3blBaercst B peuentax. s MpUTOTOB/IEHHS NPOsiBHTe-
Jedl NPUMEHSIOT NHCTHIIHPOBAHHYIO, KHNAUYSHYIO HJIH OUH-
* ILIEHHYIO BOAONPOBOAHYIO Boly. Ecam Boma kectkas (a 3to

O3HAYaeT, Y4TO OHA COAEPIKUT HOHBI MarHUs, KajbUHs H Ap.)

B NIPOABHTE/Nb BBOIASAT BOJIOYMSIYalONIHe BelllecTBa TPUJIOH A

(HaTpHeBasl COMb HUTPHIOTPHYKCYCHOH KMCJOTH) H TPHIOH B

(AMHATpHEBas COMb STHIEHIHAMHHOTETPAYKCYCHON KHCAOTHI),

Metaocat Hatpusa (NaPO,). dtu BelyecTBa 06pasyioT ¢ npe-

MeCAIMH JIerko PacTBOPHUMBIe B BOJe KOMIJIEKCHBIE COeTHIeHHS.

ITo crenenn uHCTOTHI XHMHKATHl HMEIOT CAeAYIOIHE KBAJH-
¢ukauui: TexHuyeckne, uucthie (Y), uncThie LIS aHadM3a

(UIOA), xuvugeckn uucteie (XY) u ocoBouHcThIE (OCH).
» [lns ueneit dortorpadun HEKOTOpble XHMHKAThI BRITYCKAOT

Mapk# «@oror. Jlna doronabopatopHeXx paGor ZOCTATOUHO,

YTOGBI X MMHKATBI GBI «YHCTHIEY HJIH ¢ Mapkoil «Doroy.

PaccMoTpHM OCHOBHEIE BH/BI BOIIECTB, BXOASI(HX B COCTAB

NPOSBHTENS.
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MlposBasomue BewecTBa NpelHasHAYEHD]
i BOCCTAHOBJIEHHS] IKCMOHHPOBAHHHIX MHKDOKPHCTAANO0B
rajorennia cepefpa iAo Merannnyeckoro cepebpa. Ilpu stom
NpoABJISIIOLIee BELleCTBO J0J/KHO HMETh BBICOKYIO H30upaTe/b-
HOCTb, T. €. He BOCCTAHABJHBATb B TEUEHHE AMUTEAbHOTO Bpe-
MEHH He3KCIOHHDOBaHHble MUKDOKpHCTawIbl. Bee npossisio-
Lufe BEiecTBa JeJsiT Ha JBe IPYIIbl — Heopramuueckue H op-
raguyecKue.

Heopearuueckue — OPOFBAMONINE  BEIIECTBAa — THAPASIIH,
COMH JBYXBaJEHTHOTO Kese3a W BaHalMsl, TPeXBaJeHTHOrO
THTaHa, CHApoKcuaamun #u ap. Ms-3a nioxofi coxpaHsemoctn
1 HecTa0WILHOCTH CBOfICTB 5TH peulecTBa B GoTONab0paTOPHOI)
NPaKTHKE NPHMEHSIOTCS Oueilb PEeAKO.

OOBIYHO NP UMEAIOT OpeaHiLecKile TPOABJASIONLIIE BELleCTEa,
ABAsOULHecs npousBoabiMa Oersona (CqH,) — runpoxunon,
MeTos1, napabeHHIeHIHaMUH, 1apaaMHuHO(EHON, IVIHLHH WK
NHPa30MA0Ha — (QeHHIoH, MeTiI(eHHI0H.

T udpOXUHOH — SHEPTHUHO 11POABIAOILEE BEULECTBO; 00hIY-
HO TpUMeHserTca B COUYeTAHHN C METOMOM HAH (DEHHIOHOM.
CropocTb NposiBieHna 3asucut oT pH pactBopa (cM. Hinke)
u Komneutpaunn Gpomiga. [laer KOHTPACTHOE H30OparceHHe
¢ Majofl Byaabio.

Memoa nposiBasieT OLICTPO; H300paxeHne MaJoKOHTpacT-
Hoe ¢ xopotel npopaboTKoll TeHeil W MaJbIMH NUIOTHOCTSMH B
cBeTax; Bya/Jb 3HaduTesdbHad.

Amudos — ofHO M3 HanboJee 3HEPTUYHO BOCCTAHAB/UBAIC-
H{MX BELLeCTB Ja)ke B KHCJOH cpeie H MOXeT NPHUMEHSTHCA Ge3
YCKOPSIIOLIETO BelllecTBa. BeIcTpo OKHCNACTEA B pacTBope, 10-
3TOMY COXPaHfeMOCTb IPOSIBHTE/sI HECKOJbKO YacoB.

[Napamunogernosr — MATKO NPOsIBASIOlLLEE BelECTBO, IaeT
HH3KHE NJOTHOCTH ByalH.

Hapagerurenouamun — MeJIEHHO TPOABIAOLLee BeillecT-
BO, NaeT MeJIKO3ePHHCTOe H300pareHye.

Penudon — SHEPrUYHO NPOSABJAIOLIEE BEIECTBO, OOBIYHO
npuMeHsieTcss BMECTO MeToJla B MeTON-TUAPOXHHOHOBLIX Mpo-
SBUTEANX B Ko/aHuecTBax, B b—10 pas menbuinx. [lpoasurenn,
comeprkauye GeHHIoH, 06AataloT XOpPOWed COXPaHAEMOCTbIO.

Memuagenudon — MO TPOABAMOUMM CBOACTBaM  GJH30K
K (peHUIOHY, O1HaKo 6oee YCTOHYMB B LIEJNOUHBIX pacTBOpaXx.

Coxpausaiousue BemecTBsa BBoxiowpacrsope
(0coBeHHO B OPHCYTCTBHH L1eOYH) NPOSBJSIOLICe BElleCTBO
OKHCJIfeTCSl U TepsieT  BOCCTAHOBHTENLHYIO  CTMOCOGHOCTD,
Jlns npenoTBpAalUlEHHUsT 3TOFO fpouecca B NPOABHTENb BBOAAT
KOHCEPBHPYIOLLHE BEUleCTBa — CYJAbQHUT HATPHA He3BOAHBI
(Na,SO,) mnau kpuctrasindeckuil (Na,SO;-7H,0), wmerabu-
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cyasput Kamua (K.S,0;), 6ucyasdur Hatpus (NaHSO0,)
u 1p. CyandiT HATPUA HE TONLKO KOHCEPBHPYET PACcTBOP (po-
ABHTEIA, HO 1 CMOCOGCTBYET MEJKO3EPHHCTOMY TPOSB/ISHHIO,

YCKOpUuTEaAH NpoaBJadeHud B 3T0M KavecTpe
OPHMRHAIOTCA CJAENYIOUIHe BellecTBa: eIKHe HIEAOUH — K Hil
natp (NaOH) u exxoe kamn (KOH), kucsbie menoun — yroe-
KUCALIH HATPpuil, waum coja GesBomHas (KaJbUHHEPOBAHHAS)
(Na,COy) uan cona Kpucrasinueckas (Na.CO, -10H,0), oy-
pa — TerpabopHokucabiii narpui (Na,B,0,), meradopar nar-
pus (NaBO,).

YCROpAILLHE BellecTBa MOIePKUBAIOT OTIPEJEJIEHIYIO Liie-
JIOUHOCTb pPacTBopa, 6Jarofaps yeMmy obecrieduBaeTCs HeoBXo-
AK¥Man KOHLEHTpaUus akTHUBHOH (OPMBI NPOSBASIOMErO Be-
mecrea. Kpowme Toro, yckopurenu nposieienns Hefirpannsyior
00pasyomyiocst Npil NPOSBJEHHH GPOMHCTOBONOPOAHYIO KHC-
JIOTY, KOTOpas TOPMO3HT BOCCTAHOBJGHHE rajloreHnna cepebpa.

OcHoBHas PoJb WEJIOYH B NPOABAAIONIEM PACTBOPE CBOIIIT-
Cs K CO3MaHHIO ONpPENEJNeHHOH KOHIEHTPALHH BOAOPOIHBIX
nonoB. I(HC/IOTHBIE M OCHOBHEIE CBOJCTBA PACTBOPOB XapakTe-
PH3YIOTCs1 KOHLeHTpauHelt noHoB Bogopoaa [H*] B pacrtsope.
ITockosibky mnonHOe npoussenenve poasl [H*|-[OH ™ ]==fw
IpH 1aHHOH TemmepaType nocrosuHo, a [H*] n [OH-] — Benn-
YHHBI nepeMelinbie, no 3HaveHwo [H+] nau [OH=] momnuo cy-
AUTH O CTENCHH KHCJIOTHOCTH 1 WEJ0YHOCTH pacteopa. Monnoe
npousBeieHiie Bojpl kw=1-.10"14, NO3TOMY B HellTpasibHOM BOI-
HOM pactBope 3Hauenue [H*] pasro 10~7 r-uon/n, B Kucaor-
HoM [H*|>10"7 a B wenounom [H*]<10-7 r-non/s.

KnesorHoeTs v menousocTs pactsopa 06bINHO BLIPAKAOT
AECSITHYHBIM  IOTADH(PMOM  KOHIeHTpallH# HOHOB  BOIOPO3a
[H*], B3aTBIM ¢ OGpaTHLIM 3HAKOM, OGO3HAYAIOT pH (pH=
=—IglH*]) n naswBawor 6000poduein nokasaineien.

B HefitpanbHoM pactBope pH=7, B Kucaoriom pH<7,
b uie1ounoM pH>>7. Jlaa namepenust snavenns pH npumvensior
pas3aHdHble METONBl: KaYeCTBEHHblE — C NPHMEHeHHeM Cheliii-
a/bHBIX PEAKTHBOB, H3MEHSIOUIHX OKPACKY B 3aBHCHMOCTH OT
pH pacrBopa, n KonuuecteHHBIe — HpH MOMOILH ChelHaIb-
HeIX npubopos, pH-Merpos.

AHTUBYadHpywmHue BemecTna. Jlis npe-
IOTBpalleHHst 00Pa3OBaHUs Byasiu (BOCCTAHOBJIEHHSI HESKCIO-
HUPOBAHHBLIX MHKPOKPHCTAJINIOB) B COCTAB MPOSIBUTENS BBOAST
OpOMHCTBI Kanuii Wk APYrue NPOTHBOBYAMHPYIOILIE Bellect-
Ba. OHH Pe3KO CHIXKAIOT CKOPOCTh POCTA BYAJH H B 3HAYHTE b-
HO MeHbUlell CTeneHH CKOPOCTb HPOABJCHHA H306pameHus.
Ocodeitno adxbeKTHBHB 6eH30TPHA30M 1 6-HUTPOGeH3 UMHLA30.
OChIYHO MX NPUMEHSIOT B COYGTAHHHM C GPOMHCTBIM Ka/lHeM.

3% 67



CneunnaJbHee 106aBKu Hapsany ¢ ocHOBHBIMH
KOMNOHEHTAMH B COCTaB MPOsiBUTENA BBOAAT Pa3IHYHbLIE COENH~
HEeHMS, KOTOpHIE MOTYT H3MeHHTb 3(EeKTHBHOCTb [eiCTBUS
NPOSBUTENS, €r0 COXPaHAEMOCTb.

JLs1 yCKOpeHHs poLecca NposiB/eHHUs U NOBbILICHHS CBETO-
4yBCTBHTEJBHOCTH B NpPOSABUTENb BBOAAT aKTHBATOPh! MPOSB-
JIeHUSt — THIPA3HMH,  NOJHSTHIEHNIHKOMH  (noJjuokce-100),
1-napaamunodbenun-3-amunonupasonns (AIl-3), nosbimatomue
CKOPOCTb TNPOSIBIEHHS HJIH CBeTOYyBCTBHTEJIBHOCTb Ha 30—
40 %. Caexyer yKasaTb, 4TO B GO/IbUIHHCTBE CJIy4aeB IPH 3TOM
Hab/mojaeTcsi YCKOPEHHEI pOCT MJIOTHOCTH BYaslH HWIH YM€Hb-
IIeHHe paspeluaioiel CrocoGHOCTH.

Jlna yBeJuueHHst CPOKA JAeHCTBHsS aMHLOJOBOIO, IVIHILHHO-
BOFO M MHPOraJjioJ0BOro NpoABHUTeied B HHX BBOAAT MOJIOYHYIO
guca0Ty. JLAS NposiBJEHHs NPH NOBLILEHHOH TeMmreparype B
nposiBUTeIb NOGABJSIOT BellecTBa, CHHXAIONe HabyxaHHe
3MYJILCHOHHOTO CJI0si,— CepHoKkHcabfl Hatpuit (50—150 r/a),
sTusIoBbIl crupt (30—60 Ma/a), anlOMOKalueBble WIH XPOMO-
Kajsuenble KBacubl (10—30 r/m).

ISl CMATYEHHS] MKECTKOCTH BONbl B TMPOSBHTENL BBOAST
AHHATPHEBYIO COJIb STHICHIHAMHHOTETPAYKCYCHON  KHCJIOTHL
(1,0—2,0 r/m), TpexsaMmelueHHbI Qocdar HaTpPUA WIAH MeTa-
¢ocdar HaTpus.

dukKcupywuue H BCNOMOTraTeldbHBHE
pacTBopsl. Jadg Toro urobsl usofpaxenue JOATO XpaHu-
JIOCH U He W3MEeHSJIO CBOMX CBOHACTB BO BpeMeHH, mpouecc Qpuk-
CHpOBaHHsl JO/KEeH OfecnednTb MOJHOe YJajeHHe HaXojsile-
rocsi B 3MYJLCHOHHOM CJI0€ HEBOCCTAHOBJIEHHOrO rasloreHnna
cepebpa. HaunGonee yacto A1s pacTBOPeHHs cepefpa HCNoOJb-
syetcsl THOCY/IbdAT HATPHA Na,S.0; (TexHHUeCKOe Ha3BaHHe—
runocyabdut). B page ciyuae A1s pacTBOpeHys rajsoreHuia
cepe6pa MPUMEHSIIOT ¥ JpYyrue BeilecTBa — THOMOUYCBHHY, pO-
NAaHHUCTbIH aMMOHHH, pasJjiu4yHbie 1HaHHAbI.

[ToMuMo THOCYJbGAaTa B PUKCAXK BBOAAT CYJAbMUT, KHCIYIO
cosb, Ay6uteap u T. A. Kak u mpu pactBOpeHHH TpoOaABHTENs,
MpH MPUrOTOBJEHHH (UKCaXa BellecTBa CJelyeT PacTBOPATH
B NOCJENOBATENLHOCTH, yKasaHHOH B penente. IlepsbiM pact-
BOPAIOT THOCYJb(AT, 3aTeM CyJab(HT, KHCAOTY, AyOuTeab M
7, §. Kucnory u KBacusi BBORAT MeNJIEHHO NPH HENPePEIBHOM
nepeMelIMBaHHM pacTBoOpa.

OmauyqumensHole 0COGEHHOCMU npoA6UmMesel:

OCHOBHBIMH XapakTepPHCTHKAMH NPOSBHUTENs ABJMOTCH:
3HayeHHe JIOCTHraeMOH CBETOYYBCTBHTENILHOCTH, MaKCHMAaJb-
Hblil KO3(HLINEHT KOHTPACTHOCTH, H30HPATENbHOCTE ASiCTBHS
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H CBSI3aHHAs! C HEIO CIIOCOOHOCTb K BYaJHPOBaHHIO, 3€PHHCTOCTD
H300paKeHHusa, COXPaHAEMOCTb M HCTOIAeMOCTh.

CBeTOYYBCTBHTEJABHOCTD doromatepHaJa
OlpelessieTcss M0 PasJIHUHBIM KPHTEPHANBHBIM  IJIOTHOCTSIM
(D=0,1; 0,2; 0,85 U T. 1.), H ee 3HaYeHHE 3ABHCHT OT PEKOMEH-
Lyemoro-3HaueHUs KosgduIHeHTa KOHTPACTHOCTH M B Onpefe-
JIEHHOH CTelleHH OT THNA NPOABHUTENS] H ero COCTaBa.

MagxcuManbHoe 3HadeHUe KO0d3bod U u
€HTa KOHTPAaCTHOCTH B OOLIYHBIX NPOSIBUTENAX (HC-
KJIOYeHHEe COCTaBASIOT JIMIUb JIMT-NPOSIBUTENH, [1pHUMEHsIeMbie
B nosurpaduu 1 utorpadun) HPAKTHYECKH HE 3aBHCHUT OT CO-
CTaBa pacrBopa.

B KOHTPACTHBEIX H YHHBEPCAJLHBIX IPOSIBUTENSIX MAKCHMAJIb-
HblH KOHTpAcT AOCTHraercsi GuiCTpee, ueM B MATKOPaGOTaIOLL X
NPOSABUTENISAX, HO H B NOCJGAHHX Te JKe 3HAYEHHS Y MOTYT ObITh
JOCTUTHYTBI NPH AJHTENbHOM NPOSIBJEHHH.

B dotorpaduueckoli mpakTHKe peako nposiBASIOT (GOTOCION
B TeyeHHe JAJUTeNbHOrO BPEMEHH, MOCKOJbKY NPH 3TOM YBeslu-
YeHHe UYBCTBHTEJLHOCTH MPAKTHYeCKH He TMPOHUCXOQHUT, BO3-
pacraer Jiviib ONTHYECKAas MJIOTHOCTH Byasu. [Tosromy anast no-
JIydeHHa KOHTPACTHOIO HSO@pa)KEHHﬂ H NMPpHUMEHHIOT 3HEPrU4YHO
paboTaioilike NMPOABHTENU. DTO HAXOAUTCS B XOPOWEM COOTBET-
CTBHH C (DH3UYECKHM CMBICAOM KO3phHIHEHTa KOHTDACTHOCTH,
SIBJASIOULEr0Cs MepOoil OHOPOAHOCTH MHKPOKDHCTAJNIOB N0 YyB-
CTBUTEJILHOCTH.

B nur-nposBuTenax, mpUMeHseMbIX B NOAUTpadUH, Odelb
BbicOKHe (10 10—12) sHauenusn KosppHIlHEHTa KOHTPACTHOCTH
JOCTHIaloT 38 CYeT MH(EKIHMOHHOTO NPOsiBJAeHUs, KOTAA TPOSIB-
JIAIOTCS MHKDPOKPHCTAJIbI, PACTIONOXKEHHbIE ['810M C 3KCIOH H-
poBaHHBIMA. JLJ151 3TOr0 NpUMeHsIIOT 6ecCybhHTHbLIE HJIH C OYeHb
MaJ/ibIM ColeprKanyeM Cybhuta 1POSBUTENH, COAepKallHe hop-
MaJdblerHl WU AaleTOH.

MabnparteasHnocts pefictBusa OnHo us oc-
HOBHLIX TpeoBaHHi K NMPOABMAIIHM PacTBOpaM — OHH  He
JAOJIKHBl BYaJiHpoBaTb (OTOCJOH, T. €. CKOPOCTb NPOSIBIACHHA
9KCNOHHUPOBAHHEIX MHKPOKPHCTAMIOB LOMKHA ObIThH 3HAUHTEb-
HO 6O0Jbile, 4eM CKOPOCTb MPOABJEHHS HEIKCIOHHMPOBAHHBIX.
ITO CBOMCTBO MPOSBSIOLHX PAaCTBOPOB XapaKTepPH3YIOT CTe-
nenblo M30HPaTeNbHOro AEHCTBHA i,

rre k — ycnosabifi KoadduunenT, obeiuno pasueil 100, v, u
U, — CKODOCTH MNPOABJEHUS COOTBETCTBEHHO H300paAXKEHHS U
ByaJH.
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M3Guparennblioe AeficTBIIe TECHO CBSA3aHO C HAMTHUHMEM B MHK-
POKPHCTANIAX LICHTPOB NPOSABJIEHUs, SBJAAICILMNCS KaTalkusa-
TOpaMi Mpouecca NposiBIeHH.

3averuas HEOAHOPOIHOCTb MOUENHEHHS HA3BLIBACTCH 3ep-
nucmocmero. Hex Gosblue yBennueHue, TeM 3aMerHee CTaHO-
BHTCS] 3epHHCTCCTh, KOTOPAs BechbMa CYLICCTBEHHO 34BUCHT OT
COCTaBa MNPOAB/ISIOMWHX PACTBOPOB M TeMIHePaTyPhl NpPOfBie-
nust. OHa MOMeT ObITh CYLLECTBEHHO YMEHbUIela BBeleHHeM B
1IPOSABHTE/]b  BELIECTB, DPACTBOPHIOULUX TajoreHHn cepebpa —
POAAHUCTOIO KaJud, yBeAHYEHHOrO KOJMNUECTBA CYab(uTa HaT-
puisl, ABJAAIOLLEroCs CAaOLIM PAacTBOPHTENIEM raloreHuaa cepes-
pa, uau npuMeHeHHeM napacbeHnIeHIHAMINOBLIX TPOSBIUTENEH,
TakyKe 0011410 lX CIIOCOOHOCTHIO YACTHHHO PACTBOPSATD Taso-
reHus cepedbpa. MenxosepHicroe H3o0paxelllie foaydaeTcs
npH nposiBAeHnl Heratusa 10 Maanix (0,5—0,7) sHayenufi Ko-
spuiLieHTa KOHTPACTHOCTH.

Kak yske ykasblBajsoCh Bblille, OUeHb MeJKOe 3ePHO MOXKHO
f07Y4YUTb DPB (HPH3HUECKOM NPOSBJISHHH, KOTAa cepefpo H300-
paxeHus obpa3yercst 3a cueT HOHOB cepebpa, HAXOASUIUXCA B
nposiBuredsie. [IpH 3ToM HOHBI cepedpa BOCCTAHABJAHBAIOTCH Ha
LEeHTPAX CKDPBITOTO H306paKeHus.

CoxpaHsemMocTb 1 HCTOUAEMOCTh MPOSBAAIOULHX PACTBOPOB
3aBHCAT OT BUAA NIPHUMEHSEMOTO TPOABAIOILErO BelllecTBa, Ko-
JIM42CTBA CYJbdHTa HAaTpUs B PACTBOpe, KOHUEHTPALlHH aKTH-
BUpYIOWHX BemecTB, 3Hauenus pH. Hauboaswe# crabunp-
HOCTBIO H XOpowell coxpaHseMocTbio 00.1a7a10T YHIBEpCalb-
HBIE H KOHTPACTHO padoTalouine MposiBUTeNH ¢ BBRICOKHM (10—
11) 3payennem pH.

Hanporus, ciaaGowenounsie MeNKO3ePHHCTHE NPOSBHTEN
MeHee CTaGHJBHBL, MOCKOJLKY OueHDL YYBCTBHTENLHB! K CHHXe-
Huo pH u Hakonsenmo 6poMugoB npH npoapaenun. 1as yse-
JIHUEHHs CPOKa [PHIOAHOCTH NPOSIBUTENS B HEro BBOASIT [0
KpenJsuom e 100aBKH B npolecce npoasaenkda. Penenrypa no-
6aBOK U YCJOBlS HX NP HMEHEHHs] ONHCaHbl B QOTOPEUENTY PHEIX
CHpaBOYHHKAX.

[Ipoasasomie pacTBOPHI C/iefyeT XPaHUTh B 3allOJHEHHOM
JIOBEepPXY cTekasHHOA nocygde. IlnactmaccoBble eMxocTu g
XpaHeHUst (pOSIBHTENCH HE PEKOMEHLYHTCS,  MOCKOJBKY
HEeKOTODhI® N/1ACTMACChl MOTYT IOFJIOHIaTb XHMHYECKHe coe-
LHUHEHHS, YTO MOXKET NPHBECTH K H3MEHeHHIO cOCTaBa pacr-
BOpaA.

[lepex npuveHenneM HJIH XpaHeHHEM MPOABUTE/Nb CJAEAYyeT
npopuabTPOBATL Yepe3 Map/io, BaTy IUIH QUIBTPOBANBHYIO
Oymary.
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Mearxozeprucmere npossumentt

[poasntens Ne 2 (TOCT 10691.2-73, «Arda-12»)

Meton 8 r
Cyanpur yatpus Ge3sopuniil 125 ¢
Harpuit yraexucastli (coga) 6e3BoaHuIf 5,75 r
Kanuit 6pomnctbii 2,5r
Boaa no 1000 ma

MposBuTens NPpHUMENsETCA MPH CEHCUTOMETPHYECKHUX HCIBI-
TaHUsAX JOOHTENBCKHX M (poTorpaduiecKux (OTONNCHOK.

[TporomKuresnsHocTh nposiBjaedus doroneHor «Poro-32»
# «@0T10-65» 4—10 Mun, «Poro-130 1 «Poto-250» 6—14 MuH,
dororexunueckux doronneHok OT-10, GT-11 6—12 mun.
[IposiBuTeas Mal0 HCTOLLAETCA H XOPOUIO COXPaHAeTCs.

Tpostsurens Ne 5 (TOCT 10691.3-73)

Meton 1,6 p
Cyuabput natpust 6e3BonHbIl 2r
Harpufi TerpaGoprokucaniii (6ypa) 2r
Kanuii 6pomucThiil 0,4r
Bona no 1060 wmn

DTOT NpOSBUTENb OPeIHA3HAUEeH AJIS NPOSBJIEHHS HeraTHBHBIX
KuHONJAeHOK. [1pomo/mKuTe/bHOCTD NPOSIBASHHA [JIGHOK THMA
«KH» 7—13 muH, naenok «HK-1», <HK-2» u «HK-3» 4—8 mum,
«HK-4» 8—12 muH.

MposiButenas «DK-23»

Meron 7,5
CyanduTt HaTpHs 6e3BOAHBLIH 100 r
Bona ro 1000 ma

Cameifi mpocToii Mo coctaBy npofABHTEIb fIPelIHa3HayeH
478 HeraTUBHBIX (oToMaTepuasnoB, naeT MaJOKOHTPACTHOe
nsobpaxkerue. I'lpononKuTeNbHOCTL NposaBieHns 12—18 muu,
[lposiBuTesib OY€Hb XOPOWO XPaHHTCSA.

Mposisutens «D-76»

Meton 2
CyasdbuT HaTpua 6e3BOAHBIN 100 p
I'napoxunon 5r
Hatpuii trerpaGoproxucaniii (5ypa) 2r
Bona o 1000 ma

(naufionee 4acro NpHMeHsieMBIH 3a PyOeKOM MeJKO3epHKCTHI
NpOSIBUTENB).

[1pono/mKUTeNBHOCTD MPOABJeH N (OTONNEHOK B 3TOM NIPO-
sIBUTE/1€ 3aBHCHT OT YYBCTBHMTENbHOCTH (POTOMATEpHAaJa H CO-
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crasaser 5— 10 MuH 119 HU3KOUYBCTBUTENbHBIX M 10—18 MuH
JJIS BBICOKOUYBCTBHUTE/bHBIX MJeHoK. [To3Bossier AOCTHYDL Bbi-
COKOH 4yBCTBHTEJBHOCTH MPH yMEPeHHOM KOHTpacre

[posButenn «1D-68»

CyabuT HaTpua Oe3BOAHBIH 100
Tuapoxunon 5
Harpuii TerpabopHoKHCIBIL (Oypa) 2
Bopnas Kucaora 1
Kanuii 6pomuctsiii 1
QeHngon UaH MeTHIPeHHIOH 0,2 r
Boxaa no 1000 ma

[MpumeHsercs AJaA NposBIeHHUs HeraTHBHLIX (DOTONJIEHOK,
NPOAO/IKUTENBHOCTL TposiBaeHHss 6—12 wmuH. [IposiBHTEND
crabuieH B pa6GoTe, XOpPOLIO COXPaHAETCS.

[TposiButens «®dLJI»

Cynedur HaTpusi 6e3BOAHbIH 100 r
FuapoxusoH 0,25 r
Harpufi Terpabopuokncanil (6ypa) 2r
Kasuii 6poMucTbiit 0,5r
Denulon HIH MeTHAPEeHUIOH 0,05 ¢
Boza no 1000 ma

YHusepcarvvie npossument

3tot BHUI npOﬂBHTeﬂeﬁ npeAaHa3HaueH AJId NOCTHXKeHUSs BbI-
COKOH YyBCTBHTEJIBHOCTH NMPH YMepeHHOM KOHTpacTe H300pa-
KEHHA.
[TposiBurens Ne 1 (TOCT 10691.1-73)
Meron

Ir
Cyabhur HaTpust 6e3BOAHbIHR 6 r
I'eapoxnHOH 5r
Harpuii yraekuciniit (coga) Gessopusiif 20 r
Kamuii 6poMuCThIf I r
Bona no 1000 ma

CranaapTHBI# NPOABUTENb NTPH CEHCHTOMETPHYECKUX HCIMBI-
TaHUsIX (OTONNACTHHOK H doTobymar. [IporomkurenbHoCTD
pOsIBNEHUA QOTOMIEHOK H (hoTonsnacTHHOK 4—6 Mmuu, doto-
6ymar 2 MHH.

[posiBuTens «YTI-2»
Mertoa

Sr
Cysndur Hatpus 6e3BOAHLIA 40 r
I'napoxnsoH 6 r
Harpu#i yraexucaoiii (coga) 6e3sopmblit 3l r
Kanuii 6pomucThIi 4r
Boaa A0 1000 ma
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, Ilupoko Hcnosb3yemblit nposiBHTENB; B HACTOSIICe Bpem#
CYLECTBYIOT €r0 pa3/nuudbie MogupHKaunun — «YI[1-4», «YI1-5»
u 1p. Xopowo coxpaHsercs, ycroiuns B pa6ote. Ipopomku-
TeMbHOCTb  NPOABJEHHS (oTomnIeHoK 4—8 MuH, (oTobymar
2—4 mus. na npossieHus otofymar nposiBUTeNDb caenyer
pa36aBaaTh BOAOH B COOTHOILEHHH 1 : 1.

[TposiButens «ID-62» konuenTpupoBaHHbiif

Cynbdur saTpus 6Ge3Bopmbiil 50 r
T'uapoxuHoH 12 ¢
Harpnit yraekucssii (copa) 6e3poanbiit 60 r
Kaauii yraekucawit 2r
Bensorpuasoa 0,2 ¢
DeHHIOH WM MeTHIDeHHOH 0,5 r
Boaa a0 1000 ma

Ias npospaenys GOTOMIEHOK M HOTOMIACTHHOK OCHOBHOL
pacTBop pasbaBJsiioT BOAOH | : 3, BpeMsi NposiBleHHs 2—4 MHUH,
nposBneHne ¢orobymar 1,5—2 mMuH, npu pas6aBmennu |1 : 7
NPOJO/KHTENILHOCTD NPOSIBJIEHHST YBeNHYHBAIOT 10 4—8 Mum.

Konmpacmueie u 6ocmpoie npossumeau

IposBurens «D-19»

(HauGosee yacTo pekomenayembili NposBuTe]b B Haieit CTPaHe H 33 py-
6exxoMm Ji/1si MPORBJEHHS acCTPOHOMHUECKHX ¢oTOMaTepHAJIOB.)

Meron 2,2 r
CysbhHT HaTpusi Ge3BopHbiil 96 r
Tuapoxnton 8,8r
Hatpufi yraekuncasit (copa) 6e3sogubiii 48 r
Kaauit 6poMucThii 5r
Boxa a0 1000 ma

ITpono/KHTENBHOCTL NPOSABAEHHS 4—8 MUH, B HEKOTOPBIX CJIy-
yasx pas3baBasioT Bono# 1 : 1. Bauskum no COCTaBY SABJSIETCS
NpUMEHAEMbIH ISl MPOSIBJGHUA DEHTTEHOBCKHX MEHIHHCKHX
NJeHOK MposiBUTeNb Penrtren-2.

[Tposiutens «D-11» past mosyuenus oueHb BBICOKOro KOHTpacTa

Meron Ir
CyabhuT HaTpust 6e3BoxHHI By
Tuapoxunon 9r
Harpuit yraexucasiii (coga) Gessoxupiit 25 r
Kanuit 6poMucTbIii 5r
Bona no 1000 ma

[TpOnO/KHTENLHOCTD NPOABJEHHS 4—5 MHH, 1S yMeHbiwe-

HUA KOHTpacta pasGaButh Bogo#t 1 : 1. IlposBureds Xopoio
coxpaHsercs, crtaGu/leH B pabote.
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BaicTpuili nposputeas «SD-26» ¢ eaKol 11esIcublo

Merca 0r
CysabpuT HATpHs Ge3Boatiblil 60 r
TuapoxuncH 20t
Eaknit warp (meaoub) 20r
Kaaufi 6poMHCTbiii 10 r
Bouaa o 1000 ma

Eaxuit natp pacreopsitor B 100—200 Mz xosnoaHoil sozst
H MeAJIeHHO BJAMBAIOT B OGWM1 PacTBOp MPH HHTEHCHBHOM ne-

peMewnsanun. [1pOIOLKHTENBHOCTL NPOSIBACHHA | MUH 0pH
20°C.

§3.3. PUKCHPOBAHUE [POSIBJAEHHOIO M30BPAXKEHHS

OcHoBiada ueJb Tfporecca (PUKCHPOBAHHA — PACTBODPEHUE
OCTaBLIHXCS B 9MYJIbCHOHHOM CJlo€ MOC/IE NPOsSBJAEHUST MHKPO-
KPHCTAJJIOB rajloreHtaa cepefpa ¢ Noc/aefyIOL M BEIMbIBAH HEM
06pa30BaBIIMXCA PACTBOPHMbIX B BOAE KOMIIIEKCHBIX COe/H-
HeHuil cepebpa.

Cpenu 6OJBUIOTO YHCJA BEIIECTB, NPEBPAILaIOUINX raJore-
HHA cepeGpa B PacTBOpHMBIE COefHHEHMs, HanGoJee LIHPOKO
npUMeHseTCs THOCYJIb(aT HaTpHSL.

CKOpOCTb GHKCUPOBaHHs! 1 €r0 NOJHOTA 3aBUCSIT OT CBOHCTB
hOTOCI0S — TOJILHEBL CJI0A W KOHIEHTPAUMH rajorenuaa ce-
pebpa B HeM, BeJTHUHHBI MUKPOKPHCTAJIOB, COCTABA H KOHILIEHT-
panuu THocyJbdara, TeMneparypsl U HHTEHCHBHOCTH Nepemeln -
Bauus. TOHKOC/JOHHBIE W MEJKO3EPHHCTHIE 3MYJbCHU (HKCH-
pytoTcsl OueHb OLICTPO.

MaxcumaJ/ibHasi CKOPOCTb (GHUKCHPOBAHUS NOCTHUTaeTcs OpH
35—40%-Hol KOHIEHTpAIlUK THOCYJIbdaTa HaTpHs B pacTBope,
HO Ha npakTHke npumensior 20—35%-Hble PacTBOPH AN
dukcupoBanus HeraTusHbix M 15—20%-Hple pacTBophl AJs
IO3UTHBHBLIX oToMarepuasoB. B coctaB dukcaxka oObYHO BBO-
NSIT KUCJOTHI. Wi KHCJble COJMH AJ5 NMpeloTBpalleHus o0paso-
BaHHsl MsATEeH Ha NOBepXHOCTH (POTOCJOA B Clydae nonajaHuns
NpoABHTENA B (PHKCAXK.

duRCHPOBaHHE MOXKHO YCKOPHTH, 3aMeHHB THOCYJbhar
HaTpus THOCYAbhaToM aMMoHusA, TIpH 3TOM CKOPOCTb (PHKCH-
poBaHHA BO3pacTaeT MpHMEPHO B JBa pasa.

B rabn. |1 npubesena peuentypa KHCAbIX (GHKCHPYIOLIHX
pacTBOpPOB.

B npouecce GPHKCHPOBAHHA yMEHbIIAETCH KOJHYCCTBO THO-
cy/ibdata B pesy/bTate pacTBOpeHHs rajorenuna cepeGpa
yHoca, a TakxKe pa3baB/eHus uKcaxa BOLOH, 3aHocuMo# hoTo-
MarepHanoM, HaKarjinBaercs cepeGpo, Wie04YHbIE FaJoreH Wi,
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CoctaB (hUKCHPVIOINX PACTEOPOB

Hoaep p
]
Bewwerso
! 2 5 i 5
Tnocyiiwdar natpua, r 250 | 240 | 200 | 340 -
Tuocyrudhar amvowns, © —_ — — — 200
Cyaegut natpus Gessogumil, © 25 — — 3 5
MetaCicyabput Kamna *), r — 15 30 30 25
Cepuan xucaora (naotnocts 1,84 r/aa), r 3| — | — — —
Boaa 0 1000 na

*) MeTabuCyMbDHT Kadun MONKHO 3aMeHHTh TAKHM IKe KOJHUSCTRON MeTa0H-
cynnbHTa HATPUA.

KOMNOHEHTBI MPOSABUTENA U MPOLVKTLI €r0 OKHCIeHusl. Bee sT1o
BeleT K HCTOMIEHMIO GUKCAKA N YXYAIEHHIO KauecTBa (PHKCHPO-
Banus. DUKCHPYIOULH PACTBOP CaeiyeT NPHMEHSITh RO Tex
mop, MokKa BpeMmsi PUKCHPOBAHUS He HpeBblaeT 6oJee uem B
B4 pasa UPOIOIKHTENLHOCTE PUKCHPOBAHUS B CBEXENpPUre-
TOBJICHHOM pacTBope.

§ 3.4. [IOTPAHHYHLIE 3®OGEKTHI TIPOSIBJEHUS

[fo1 HasBanueM «norpanuybie shpexts M0APA3YMEBAOD
PSL PasTHUHBIX SDHEKTOB, DeAyuIHX K HCKAKEHHIO H300paKe-
HHUSl [IPU NPOSIBJAEHHIL.

OObIYHO CUUTAIOT, YTO MPOSIBJAECHHE B JIO00OM MecTe usobpa-
JKEHHs He 3aBHCHT OT pacnpeie/eH!sa HITEHCHBHOCTH OCBelle-
HHA B CMEKHBIX MecTax. OIHAKO HEKOTOPLIe NPOABHTENH pac-
Xoxytoresl GbICTPO H MPOSIBISIOT TOJALKO NOBEPXHOCTH 3MY.Ib-
CHOHHOTO CJ10s1, He MPOHHKAS B ero rayouHy. '

Torna Ha rpauHie CHILHO 1 €A SKCIOUHPOBAHHLIX YyacT-
KOB NPOMCXOAMT caexyiowee. [possurens anddyniupyer or
c1ab0 9KCIOHHPOBAHHOIO yYacTKa K YUacTKy, MNOJYYHBLIEMY
OONBLIVIO DKCHOSHILMIO, @ TMPOLYKTH peakilid, TOPMO3Silie
NposiBN€HHe, ABHXKYTCA B MNPOTHBOMOJIOAHOM HalpaBIeHHH.
BeneactBre 3Toro Ha rpaHuile pasjgena yBedHUMBAeTCH GO.ib-
masi ofTHYeCKasi MJIOTHOCTb M CHIDKAeTCsl MeHbluad.

Bnepsule BausHie 1uddysun npossutens B caoe Hab1101a-
J0ch acTpoHoMoM 6epxapioM. OH OGHApPYKUI H300pare-
HHE MasIeHbKOro TEMHOrQ KOJIbla B CepeiAuHe H300paxeHust
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Couanna. 210 sBjIeHHe, XapaKTepHoe IS H300paKeHHA OO0bheK-
TOB pasMepoM GoJiee OHOTO MWIJTHMETPA, HasBaHO agihexmom
Dbepxapoa.

st nepenaun $HOTOCNOEM MeJKHUX HeTaslell TakKe Gosbiloe
anaueHue MMeer npouecc Andxpy3nu, npoucxonsiefl B cjioe Wiu
B 06/1aCTH, HENOCPEICTBEHHO rpaHuyauieil co cioeM. DTo ObIIO
BnepBuie OGHapyxeHo pycckmm actponomom C. K. Kocrun-
ckuM. [Ipu 3TOM NPOUCXOAUT yBeTHYeHHe NPOMEXYTKA MeXIY
ABYMS$1 COCEIHHUMH, OJIH3KO PacnosioxKeHHbIMH H30GparkeHHsiMu
(Hanpumep, CreKTpaJbHbIMH JHHHAMH).

Sppexm  Goporopa (kalimpl) 3aKkJo4aeTcs B yBeJHYEHHH
NJAOTHOCTH H300paskeHHsl, NOJNy4YHBIIEro 66IbIYIO SKCTIO3HUHIO,
a aghpexm baxpomer (aunuu Maku) — B CHYKEHHH TIJIOTHOCTH
nouepHeH sl ¢Jabo SKCIIOHUPOBAHHOTO y4acTKa HJH B MOsBJe-
HHH Byaj¥ DSIAOM C CHJIBHO IKCHOHMPOBAHHBIM YUYaCTKOM.

DbdeKTH TPOSIBAEHHS] B 3HAYHUTENLHOI CTENEHH MOTYT OhITh
ycTpaHensl NpUMEHEHHeM SHEPru4HbIX MPOsABHTeNeH H HHTeH-
CHBHBIM NepeMelllHBaHHeM NPOsSBUTENA, NPEXKie BCero Ha rpa-
HHLe pasjesa NPOsIBHTENb -—— 3MYJIbCHOHHBIH CJIOK (Hanpumep,
1posiBJieH e ¢ Pe3HHOBOI KHCTBIO).

Ecau pyJonHas ryleHKka nposiisieTcs B 6auke, cjaefyer mo-
BOPaYUBATh HECKOJIBKO pa3 B MHHYTY YJAHTKY /st epevelny-
BaHHUs PACTBOPA; 3TO YJydlIaeT PaBHOMEPHOCTb NPOSIBJEHHS,
XOTs U He paspylliaeT MOJHOCTBIO MOrPaHMUHLI CJIO.

§3.5. METOAbl YCHJ/IEHMS [1JIOTHOCTH
[MPOSIBJIEHHOI'O H30BPAKEHHA

Ycuaense Kak crnocod 1MoBbliieH st VIOTHOCTH HEBEPHO 3KC-
MOHHPOBAHHEIX HJH MOJYUYHBLIMX HEJOCTATOUHYIO IKCIO3HIIHIO
HeraTHsoB JABHO W YCHEWHO npuMeHseTcsa B ¢poTorpaduiyeckoi
npaktuke. IIpH 3TOM ¢ caMoOro Hayana CJAeNyeT YUYHTBLIBaTbh TO
00CTOATENBCTBO, 4TO MMPaKTHYECKH HEBO3MOXXHO YCHAHTHL Ha-
YaNbHbIH, «[IOPOTOBHIY Y4aCTOK XapaKTepHCTHUECKO KPHBOM.
Bo3MoxHo sullib 6osiee WM MeHee CYIUECTBEHHOE YBeJiHYeHHe
MJIOTHOCTH ee JIMHEHHOro yuactka. DTOT Crocod BMOJHE MpH-
rofeH AJs1 NOBBbILIEHUS [JIOTHOCTEH MOYEPHEHHUSI HelomepKau-
HBIX HeraTHBoOB.

Ha HopManbHO 3KCHOHHPOBAHHBIX W MPOsIBJEHHBIX Herartu-
Bax XOpOLIO YCHJHMBAIOTCS JIHIIb c1abble MOYepHeHH s, a yyacr-
KH TouepHeHHs!, MOJNyuHBLIHe «GOAbIIYI0 IKCHO3HIHIO», OYEHb
CHJIBHO YIJIOTHSIIOTCA H MedyaTb TaKMX CHHMKOB CTaHOBHTCS
NPAKTHYECKH HEBO3MOMKHOM.

B HacTosiiee BpeMsi cyliecTByer 6OJMbIIOe KOJHIECTBO Cro-
cOBOB YCHJIEHHS NPOSIBNAEHHOIO H300paKeHHs, HO Ha NPaKTHKe
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HCTIONB3YIOTCS HEMHOTHE M3 HHX. 31ech OYAYT onucaHbl Haubo-
Jiee IpOCTLIE H BMECTe C TeM J0CTaTOYHO 3(heKTHBHLIE CIIOCOOH
YCHJIEHHS.

XpomMorenHoe ycuaenue (cnocobbl OKpauinsa-
HUs H306paXkKeHUs). DTH NPOILECCHl YCHICHHA MOXHO NIPOBOAUTH
Ha cBery. [Ipy 3TOM c/efyeT YuUHTEIBaTh, YTO NPH YBeJHIEHHU
IVIOTHOCTH MOYEPHEHHA B Cjyuae NPUMEHEHHS YCHJIMBAIOLWIHX
pactBopoB Oy/leT Bo3pacTaTb 3ePHUCTOCTb u3oGpaxkenus. O6s-
3are/ibHBIM YCJIOBHEM Tpolecca fABAAETCH MpeABapHTeqbHOe
npespauleHie cepeOpa u3ofpakeHus B CNOCOCHBIA K NposiBJe-
HHIO TajloreHua cepedpa.

Ofpaforka HeraTHBOB MPOBOAUTCA CJAEAYIOWIUM 06pa3oMm.
B orGenuBatouleM pacTsope, cojep:aiieM QGeppULHaHN] Kaaus
(kpacnas kpossitast conb Ky[Fe(CN)yl) u ranorenunn (6pomu-
CTHIfi KaJni), cepeGpo H3o6pa)KeHHs OKHCAAETCA B GpPOMUCTO
cepeGpo. [locie orGenuBaHusl W TILATENbHON NPOMBIBKH MPO-
BOIMTCH XPOMOTeHHOe (OKpaillMBaiouiee) NPOsIBJAEHHE B YePHO-
GesioM NpOsIBHTENE C 1IBETHOH KOMMIOHEHTOH.

[Tpu BOCCTAHOBJEHNH raforeHUAa cepefpa B cepebpo H306-
pakeHisl MPOUCXOIHT OKHC/eHHe nposBuTens. B Tex mecrax,
rae 06pa3oBanoch cepefpo, HAeT PeaKiihsa MeK1y LBETHOH KOM-
[IOHEHTOH M MPOAYKTAMH OKHCIEHHS KOMIOHEHT MpPOSIBUTENSA
¢ 06pasoBaHHEM KpacHTeJs — aHalOrHYHO TOMY, KakK 3To
6ri10 onncano B § 2.6. OcofeHHo aKkTUBIO 06pa3yercsi KpacH-
Tedb Ha OTHEJbHO PacriofNoKeHHbIX 3epHax cepebpa, Gaaroga-
ps 4eMy Ha ydacTKax HeraTHBa, HaXOMSLLHXCS Ha «oporey
XapaKTepHCTHYECKOH KpHBOI, HaduMHaeTca oOpasoBaHHe Kpa-
cure.d,

Kpacutens, ofipa3ymwomnii upetosoe «0061adKko» BOKPYT Ce-
PeSPSAHBIX 3epeH, H3MeHsAeT pacnpefeserie CneKTPaabHOro
nponyckanus gorocnos. CyvmapHoe MoYepHeHHe Tenepb Co-
CTOHT M3 JBYX C/araemblX — MNOTJIOUWEHHS CBETA NPOsiBJIeHHDI-
MH 3epHaMH cepebpa u ofpasopabiinMcs Kpacutesem. [Tpu atom
K&K Obl MPOHCXOIUT YBeJIHUEeHNe YyBCTBUTEIBHOCTH (oTOCHIOS,
NOCKOJbKY TOYepHeHUe cTaHoBuTCcA BuaumbiM. Ha camom pese
JiUb W3BJeKaeTcs Hudopmauua us Gorocsos, He BhlsBIeHHas
00bIHEIM  YepHOo-GeaniM npossienneM. [lockonbky npu xpo-
MOTeHHOM NposABaenun obpasyercs cepeOpo, OHO BHOBb MOXKET
ObiTh OTOeNMeHo W nposiBaeHo. IIpu 3ToM BHOBL ofpasyiorcs
cepeOpo M KPacHTeNb, KOTODLI OT/araercsi B TeX JKe Mecrax,
rIe y»e HMeeTcsi KpacHTesb floc/ie MepBOro MposiBJAeHHs], 4TO
BeJ1eT K NOBHILUEHHIO MJIOTHOCTH H300pakeHus.

OaHOKpaTHOE YCHJIEHHEe MOBbILIAeT 4yBCTBHTEIBHOCTE (GOTO-

cnon B 2—2,5 pasa. [ToBTopHOe XpOoMOTeHHOe YCHJIEHHE NO3BO-

JiseT NOBBICHTE 4yBCTBHTENbHOCTL GoJee yeM B 3 pasa. OBbIuHO
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NPOBONAT He §oJee Tpex onepaunii H3-3a HHTEHCHBHOIO pocta
ByaJiL

IIpu KonuposaHuN XNOMOreHHO YCHJIEHHLIX HEraTHBOB AJs
VAYUILEHEA TPATAUHCHABX XapaKTepHCTHK MOXHO HCIOMAb30-
BaTh CIIEKTPaAJdbHO CeHCHOMIHUZIIPOBAHHBIA KONHPOBAJIbHLI Ma-
TepHaa M HBeTHhe cBeTohuabTpE. DoToMaTepuain (GoToby-
Mara, AMaNO3NTHBHbLIE {JIACTIHKMH), NPUMEHseMble 175t KOMu-
poBaHis, YYBCTBUTENbHB TOJMLKO K CHHEA YacTu crekTtpa, u
MO3TOMY XDOMOTeHHOe VCilIeHlie B JONOAHITENMbLHLIH (K CH-
HeMy) JKeIThil 1BeT BeleT K MOBBIIEHH0 KOHTpacTa MpH ne-
gyaTH Oc/LIM CBCTOM. VY BesiUeHHsl KOHTPACcTa MOXKHO A0GHTbCS
BBEJEHIIEM B MNPOIECC [eYdaTH CBeTORHILTPA, OKPAUIEHHOTO
B JIONOJHHUTEALHLI K BTV H306pasKeHus UBET — CHHEe XPOo-
MOreHHoe nposiBaeHHe, »enrelii ceeroduabTp. Ecan ke npu-
MEHUTb CBETODHIHTP, HUMEIOWHI TOT JKe HBET, Y4TO H MOJYYeH-
HBIl pH XPOMOTeHHOM MpOSBJeHUH, HaOMOIAeTCsi NPOTHBO-
NnoNoXKHBIT 3hhekT — yMelbuieHHe KOHTPACTA B NO3HTHBHOM
H300pazKeHHH.

Mertoaunka npoBenenns npounecca. Bce
npolecch yeuIeHns TpeGyIoT YHCTOTH B padoTe it TOYHOro cod-
JIOJEHHS DELenTyphl.

Pacteop nns Gpomuposanus

Kpacnas xpessinast cob K [Fe (CN)g] 250 r
Kamuii GpomucTiit 12r
Cyasdar natpus Na,SOy 50 r
Boza o 1000 ma
Hperuofi npossuTeas

Pactrop A
Iustnanapadennennasiucy abdar
(C.H5),NCgHyNH, - H,50, 1,2 r
Bona A0 100 ma

Pacreop B
Cvabgar narpus Gessopupii (NaySO,) Ir
Kaauii 6pomuctoiit I'r
Kap6onar Harpus 6eapoannit (KoCOg) 5 r
Bopocmsiruaiomee cpeactso (Tpuaon bB) 2r
Bona a0 900 wma

LLBeTHbIe KOMIIOHEHTBI

JKentoifi npossutens

Pacrsop 0,75 r Gensonnanerannanpa CgH;COCH,CONHCH; 8 20 ma
JHOKCaHa
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[TypnypHblil nposiBHTENb
Pacreop 0,90 r 1-penna-3 metna-5 nupasosnona B 40 M1 3TANIOBOTO CIHPEE

Cunnfi nposintess
Pacteop 0,75 r nadrena B 10 ma axoxcana

Pactsopel A 1 B ciuBaoT HenocpeacTBEHHO Mepen HCNoIb-
30BaHHEM, 3aTeM BBOIAT BLIOPAHHYIO LBETHYIO KOMIIOHEHTY.,

QororpaduyecKuil  cJoH, [10ABEpralOWMHCs  YCHJIEHHIO,
JIOMKEH ObITh HOPMaJIbHO NposaBaeH. [Toce 00LIYHOrO GHKCHPO-
BaHHA M NOCJAYIOeH NPOMBIBKH BJaxHblil GoToMaTepHalt Mo-
et ObITb MoABeprHyT yeuenmo. Cyxoil ¢oromarepuan nepes
yeuJIeHHeM JIO/LKeH ObiTh PasMOueH.

JLAUTCABHOCTL CTadH it

Or6enupanue 1—3 mun
IlponbiEKa 5 MuH
Lisetsoe npospaenne (20 °C) 5—10 muu

[Ipouecc MoxeT ObITh MOBTOPEH, €CAN CTENEHb YCHIRHUA
n3o0paKedus nocie OLHOKPATHOrO YCHAGHHS OKAXKercs: Hejpo-
CcTaTO4YHOM.

Ob6pa3ayiouieecs: MPH IBETHOM NPOABJACHHH cepebpo cnocos-
CTBYeT HEeKOTOPOMY YBeJHUYEHII0 KOHTPACTa, NOITOMY f1pH HH3-
KOM KOHTpacTe HEraTHBa ero ynajsitb He CJIeAVerT.

HanpotuB, ecjau Heratus noJy4aercsl CJAMUIKOM IJIOTHLIM
1 KOHTPACTHBIM, MeTaJyindecKoe cepebpo HeOOXCAHMO YAaNUTh
U3 CJI0fl, NpoBeis CHavasla erc oTGesHBaHye, a 3aTeM K QUHKCH-
poBaHue.

B srom cayyace HeoOXOLHMO BEITONHUTE CJICAYIOUINE Onepa-
LHY;

Ot6eanBanne 1—3 mun
IlpombiBKa 5 mun
IIBeTHoe nposiBaeHue 5—10 muu
ITpombiKa 5 mun
Or6ennBanue 1—3 mun
IpombiBKa 5 Mun
¢ukcupepanue 2 MitH

OKoHuatesqbHast TMpoMmpiBKa  5—10 mun

Oasa GUKCHPOBaHMA ClleflyeT NPUMEHATb HeHTPalbHBIE WM
cnabokuesbie GUKCaXH, MOCKOAbKY KpacHTeNH, OCOGEHHO CH-
HHil, B KHCJIOH cpefle HeycTofiuuenl. Caeayer paboTaTo B pe3y-
HOBBIX flepyaTKaX WJIHM MO/Ab30BATLCSH IMUHLETOM, YTOOBl Ha
u3obpa’keHun e MOABAS/IHCh NATHA M He NauyKaauch pPyKH.

YecuaeHHe COJSIMH Keaesa., ITor nponecc
3aKJIOYaeTcs B epeBoje cepedpa H3oOpaXkeHHs B KOMILIEKCHOR
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coeflMHeHHe KeJie3a — (eppudeppounanun (GepjuHckas Ja-
3ypb) U ABJAETCH BecbMa 3PEKTUBHBIM: C €70 MOMOIUBI0 MOXK-
HO clleflaTh BHAMMBIMH JlaXKe Mespdafilline yacTHisl cepebpa.
[Tostomy HeraTws, npeiHa3HauyeHHbIH A YCHAEHHA, NOKEH
UMETb MHHHMaJbHO BO3MOXKHYIO Byalb.

[TpenmyiiecTBoM MeToza YCHJEHHS COJSIMH JKese3a sBJsi-
ercs TO, YTO CHHUI LiBeT fAIBJSETCS PO3PayHbIM JaxKe NpH 60/b-
IHX NJIOTHOCTAX H300pakeHusl, N03TOMY MHPOPMaIHOHHOe CO-
JepxKaHue acTPOCHHMKA rMepelaeTcsi NPaKTHYECKH [IOJHOCTBIO

PacTBopbl IS TOHHPOBAHHSA

OcuoBHe# pactBop la (ansl MaKCHMaJIbHOTO YCHJEHHA)

Boaa 1000 mn
Coasinas kucaora kouu. (HCI) 20 ma

OcHoBROH pacTBop I6 (mns cpeaHero ycHJIEHHS)

Bona 100 ma

CepHast kucnora kouu. (HySO,) 30 ma
OcHosHoft pactsop 11

deppHiHaHU KaJdust (KpacHas KPOBSHAS COJb) 4r

buxpomar kanua K,Cr,0, 0,2 r

Boaa no 1000 ma
OcHosuoit pactop 111

Kenezoammonuitubie kBacisr NH,Fe (SO4)s 40 r

Boza no 1000 ma
Keartoifi TonHpylouwuit pactsop

JKentolif KpacuTeNs (TApTPalHH HAH X PU3OUIHH) 2r

Bona no 1000 wma

YcuamBaeMbil HeraTHB ONYCKAIOT Ha HECKOJBKO MHHYT AJIS
HaGyXaHHA 3MYJbCHOHHOTO CJ0s. 3aTeM FOTOBSIT TOHHP YIOUL Hil
pacTBOp, COCTOALLHI M3 paBHOro KosHyecTBa pactsopoB [—I11,
s cuwkenHa 3QPeKTHUBHOCTH OKpalIWBAHHSI TOHHPYVIOLLKA
pacTBOp MOXHO pa30aBuTh BOACH B cooTHoweHuH 1 : 1 wiaM
1:2.

Habyxwnit B Bosie HeraTuB onycKaercss Ha 5 MHUH B CHHHH
TOHMPYIOULUH pacTBop. Bo Bpemsi TOHHpOBaHHS pacTBOp Clie-
JyeT HelpepbiBHO fepeMellnBaTh. 3aTeM OKpalleHHLIH HeraTus
npoMeiBaioT B Tederue 30 ¢ B Boje.

YcuseHte coNAMU Kese3a sABasercss Gosiee NMPOCThIM, 4eM
XPOMOTEHHOS yCHJeHHe C ILBETHbIM NpPOsBAEHHEM, OAHAKO Me-
TOJ He CJefyeT NPUMEeHSATh AAs YCWJIEHHS] HEraTHBOB C J0CTa-
TOUHO BbICOKOH MJIOTHOCTBIO BYaJsH.

Bricokas cTeneHb yCHIEHUS MPH MaJOM POCTe 3€PHUCTOCTH
JOCTHrAeTCsl IIpHUMeHeHHeM XHHOHTHOCYJ/Ab()AaTHOrO YCHIIUTENS,
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Ero paGounit pacTBop COCTaBJSIOT U3 TPeX 3amacHBIX PacTBO-
poB:

Pacreop A
Cepuas kucqora (nmotHocTe 1,84) 30 ma
JBYXpOMOBOKHCIBIH Ka/Hii 22,5 1
Bozaa 1o 1000 ma
PactBop B
Bucynbdur HaTpus 3,8r
T'uppoxuHoH 15 r
Boxa 70 1000 ma
Pactsop B
Tuocyaudar natpust KpHCTasIHuecKHi 22,5 r
Bona no 1000 ma

3anacHble pacTBOPBI CMELIMBAIOT B TAKOH [10C/AE10BATEbHOCT U:
A — | vactb, b — 2 vacru, B — 2 yacru, A — | uvacre. [Ipo-
AOJKUTENBHOCTL veunenns 5—10 mun. Coxpansemocrs paGo-
yero pacrsopa 2—3 yaca.

~ YcusenHslfi HEratuB NPOMBLIBAIOT B MPOTOUYHOH BOJe B Te-
yerue 10—25 MHH 10 TOJHOTO NIPOCBeT/IeHHs HeIKCIIOHUPOBaH-
HbIX YYaCTKOB H300pakeHHsl.

§3.6. OCJIABJIEHHME TIPOYBJ/JIEHHOIO HM30BPAXKEHHS

CyTth 3TOrO mpolecca HClpaB/AeHHA HeraTHBa — yMeHbllle-
Hlle ONTHUECKOH MJIOTHOCTH yiaseHHeM H3 H306pa)keHus dac-
TH MeTaJIJIHuecKoro cepebpa.

CylLileCTBYeT HeCKOMBLKO CHOCOJ0B ocaabaeHlsl: rnponopyuo-
1aAbH0e — BCE IIOTHOCTH I COOTBETCTBEHHO KOHTPACT H300pa-
AKeliish  YMEeHLUIAIOTCH  [POMOPLIG GAbLO;  CEePXIPONOPYLO-
HQ1bHOEe — Majble MJIOTHOCTH BOUTH HEe YMeHbaioTes, 6ob-
e NJAOTHOCTH ocAaBIAIOTCSH CHALERE, YCM CDeAl e, KOHTPACT
VMEHBLUARTCS; CHONPOROPHUOHIALHOE — MAJble TJIOTHOCTH OC-
AabasOTCA  CHIbHee, ueM (OoJbliuie, KOUTPACT H300parKeHHs
Y BeJTHUHBAETCH.

Huxe npusoastest TpH Haubonaee ynotpedHTENLHBIX pe-
perrra ocaadnteseii. Kak 1 npu ycuaenii, Heratup fepes oc-
NabJeHHeM JOJKeH OblTh XOPOWO OT(HKCHPOBAH H IPOMBIT.
Cvxoft ¢orovarepuan ciaeiyeT NPeABAPHTEALHO Pa3MOUUTH B
JAMCTHAJIIPOBAHHOM Bojle B TeyeHne 15—20 mum.

Mapranuesckucdull ocratnrels
(1491 MPOMOPIIOHAIBIOrO ocaabaenus N300paxenus)

Mapranucsokieauit Kaauit KMnO, 2r
Bona 10 1000 sz
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[Mpono/mkutenpHocTs ocnabiaennsa 2—10 MuH B 3aBHCHMO-
CTH OT IVIOTHOCTH H306paxKeHHs. 3ateM HeraTuB CoJacKHBaloT,
OCBETJISAIOT B CBEXKEM (HKCaKe U [1POMBIBAIOT B IPOTOUHOH BOjE
15 mumn.

XpomoBhIf ocaabuTeNb
(aas ocnabnenHnst NELeSKCTOHHPOBAHHLIX H MEPENpPOABICHHbIX

HeraTHBOB)
JByxpomoBokucantt kamuit KyCraOy 0,5r
Cepuast xuciora (109%-nas) 10 Mma
Bona no 1000 ma

[MpogomKuTeNbHOCT 06PaGOTKH 3THM pacTBopoM 5—10 MHH.
3areM HeraTuB cjenyer GbICTPO OMONOCHYTh BOJAOH, OCBET/IUTL B
cBeXKeM (pHKCaxKe U MPOMBITh B TeueHHe 15 MUH.

®apmepoBckuit ocnaburenn
(,1.'151 HCTIPABJCHHA TEePe3KCICHMPOBAHHBIX HEraTHBOB H yAanenuda ByaJlI{)

IMockoabKy pabouuii pacTBOp He XPaHHTCSH, NPEABAPHTENbHO T'OTOBAT
/iBa 3anacHBIX PacTBOpa, KOTOpble CMEIUHBAIOT ¢ BOJOH Mepej yCHAEHHEM:

3anacHofl pactBop A

JKenezocuHepoauCTLI Kasuit I—5r
Bona no 1000 ma
3anacnoii pactsop B
Tuocysbbar HaTpHst KpHCTANIRYeCKHIT 30r
Boaa no 100 ma

PaGouuii pacTBOp COCTABASAIOT cMeliBaHHeM | yactu pacr-
Bopa A, 1 yactu pacrBopa b u 8 uacreii Bogsl. 3a X010M oc1a6-
JieHus caenyer Hab/moAaTh, M KOrja HeraTus ociabjieH 10 Heo6-
XOAWMOH TJIOTHOCTH, €0 NPOMBIBAIOT B NPOTOYHOH BOJE B Te-
yeHHe 10—15 mun.




'JTABA YUETBEPTAA

®OTOTPAOUYECKHWE MHCTPYMEHTHI
1 TTPUCIIOCOBJIEHH A

§4.1. ®OTOTPAGHUYECKHUE TEJIECKOITE!

s MHOTHX paboT MoGUTeNb BLIHYXKAEH CaM CTPOHTH cebe
HHCTPYMEHT BMecTe C ONTHKOH.

Teneckon HplotoHa, ero usroto/jeHHe M NPUMEHEHHe B
KauectBe orTorpaduuecKoro HHCTPyMeHTa ONHUCAHBLI JOCTATOY-
HO moApodHo [6, 7]. 31ech MBI PacCMOTPHM TOJIBKO HEKOTOpbe
npo6JieMsl, CBA3aHHble ¢ dhoTorpadipoBanieM HeOeCHBIX 06beK-
TOB.

BO3MOXKHBL jiBa OCHOBHHIX Croco6a CbeMKH TeslecKOoNoM:
doTorpadHpoBaHie B HBIOTOHOBCKOM (okyce H GoTorpapHposa-
Hile ¢ OKY/ISPHOH KaMepoii. B nepsom cayuae rpybas cTpyKTy-
pa QOTO3MYALCHH «3aMblBaeT» AHMPAKIHOHHYIO KapPTHHY, H Ka-
YEeCTBO 3epKaJjia MOXKeT ObITh HIXKe, ueM JJIs BU3YaJbHbIX Hab-
mofeHui. Tak, ecau NPHHSITL AHaMeTpP KPYXKKa pacceaHHd
0,03 MM, TO MOXHO MPHUMEHUTb BMECTO MapabOoJHUeCKOro 3ep-
Kala chepyueckoe, HO €ro OTHOCHTeNbHOe (OKYCHOE paccros-
HHe JO/KHO ObITh HE MeHblUe

Vmin (dor) = 0,51 VD— ’

rie D — auamerp 3epkana B MUIIHMETpaXx.
Iuamerp 3epkaJja NpH 3TOM He JOJAKeH NpPEBbiillaTh

Dmax (bon) = 3v84V2'

Hanpuwmep, 3epkano avamerpom 100 MM He JO/DKHO HMETh OT-
HocHTesibHOe (oKycHoe paccrosinue MeHbite 5,1, Ias 200-
MHJINAMETPOBOTO 3€pKaja OHO He JO/AKHO ObIThL MeHbuie 7,2
(cm. Takxke § 1.6, HO TaM BeiGpaH Kpy»KoK paccesiiusi 0,05 M,
1105TOMY KO3(pHILHEHTH! B GopMyJie ApyTrHe).

Ecan e npumeHsiercsl OKyJsipHOe yBeJIWYEeHHe, TO paspe-
[aloIAas CHJIA TelecKolia HCHoMb3yercsl MakcuManbHo. On pa-
Goraer Ha AHOPAKLHOHHOM fNpejene, U chepHIeCKOe 3epKao He
JIOJIZKHO HMEeTh OTHOCHTEIbHOE (OKYCHOe PAacCTOsHHE MEeHbIe

—_— I-{) :j //_—
Vmin (sus) = 170“ V
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a 1MamMerp 3epKaja He JO/KEH ObiTb GOJbile
D,ax (BH3) ™ 0,284V,

Tax, npu oTHOCHTe1bHOM GOKYCHOM PACCTOSTHHN W==7 1HaMeTp
3epKaJa He JOJUKeH MpeBblllaTh npumepHo 100 MM, a nasa 200-
MHJJTUMETPOBOIO TeJeCKONa OTHOCHTENbHOE (POKYCHOE paccTos-
HHe He NOJIKHO ObITh MeHble 8,9.

PaccMoTpuM BalSIHHE KOMBI Ha JHAMETP MOJE3HOO M0JSs
3peHHsA. ECAH HCXOAHTL H3 CaMBIX KECTKHUX TPeboBaHUi 1
INPUHATHL KPY2KOK paccesanus 0,02 MM, TO B 3TOM KDYKKe 101k~
HO YMECTHTBLCS NMATHO KOMbI AMuHOIN 3p. MakcuvanbHelll yros,
Ha KOTOPOM MSATHO €Lie He NpeBblllaeT 3TOH BeJUUYHHbI, paBei

16 v v?2
D == p——=0,11 %, 9
O=-3p- TRR ©)
31ech yros Beipael B painannoil Mepe. e/l ero ny»xuno soi-
pa3uThb B rpajycax, pesy/abTar HYXHO paspenuts Ha 0,0175.
Hanpuwep, Tteseckorn ¢ oTHOCHTeIbHBIM OTBepeTHEM 1/5 1 (ho-
KycHbiM paccrosanueM 1 000 mm 6yjer HMeTh pajuyc NoJe3Horo
noas
16 25

0)=—§—-'0,02'm

=0,00275 pan=09,4".
[onepeunnx noss Gynrer BiBoe Gobiwe (0Koao 19°),

J1s Toro ytoGhl BLIPA3UTh QHAMETP NOJs 3PEHHUs B JuHeil-
HOI1 Mepe, HYKHO YroJ B pajHaHHoil Mepe YMHOXHTb Ha OKYc-
HOe paccrosiHie 3epkasa. B Haiuem npuMmepe roJsie 3peHust co-
crasasier 5,5 mv. JliHeliHoe noje sperns pedJiekTopa He 3aBii-
CHT OT (POKYCHOI'O PACCTOSHIIS,, @ TOJNBKO OT OTHOCHTEJNLHOro
OTBepCTHsl.

Has kpyxka pacceanust 0,03 av kosduiieHT B dhopmydie
(9) mosuken 6b1th 0,16, 15t kpymka 0,05 mv — 0,27, 11 Kpysx-
ka 0,1 mm— 0,53, ana kpyxxa 0,2 vy — 1,06,

Y moBUTeNLCKOrO TelecKora ¢ OTHOCHTEbHBIM OTBEPCTHEM
1/6 3Ty Kpy:KKaM COOTBETCTBYIOT MONEPEdHHKH MHOJE3HOr0
noast 8, 12, 19, 38 1 76 my. Kax npaBiio, Mbi HCTIOIb3YeM yixe
rotoBelit poTokaap dopmara 24 X 36 My, U NpUBELCHHLIE BeJu-
YHHBI MOKA3BIBAIOT, KAKYIO YACTh Kajpa Mbl MOXEM MpaKTHye-
CKH HCIOMAL30BaTh.

J15 COBpPeMeHHbIX AOCTATOUHO UYBCTBHTEIbHBIX 3MYJBCHIT
(«®@o10-130», «PoT0-250») npenenvias BbLEPKKA MPH ChEMKe
BJlaJIl OT TOPOAA NPH OTHOCHTENLHOM oTBepcTHH 1/6—1/7 co-
crapasier 1,5—2 uaca. B npuropogax 3acBedenHoe HeGO Hau-
HeT BYaJMPOBATh NJIeHKy 4yepes 1,5—2 yaca npu OTHOCHTEILHOM
orBepcTun 1/10.
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dotorpaduueckuit Temeckon guamerpom [50—300 mm B Jto-
OUTEILCKUX YCJOBUAX MOXKET ObITh TOJIbKO TeJIECKONOM- pediieK-
TopoM. OH He TOIBKO JOCTyIIHee M KauecTBeHnHee pedpakropa,
HO M MHOro yaofHee B pabore.

§4.2. MPEOBPA3OBATE/IM ®OKYCHOI'O PACCTOSIHWA

Bnaneabuy teseckona cuctembr Kaccerpena saManuiiBo HHOI
pa3 noJayuyuts ororpadguio TyMaHHOCTH WM FafakTHKH, a A
3TOTO HYKHO YBEJIHUHTH OTHOCHTEILHOE OTBEPCTHE. DTO MOKHO
cjlesath, YKOPOTHB POKYCHOE PACCTOSHHE TEJIECKOIA, AJA8 Yero

S 7.\
Om 5ovescmuba N

s e] \\\ \
s - : = —
O obvermuba E —=

OovermulB
flonelas aunza  noeodpalzobamens

Puc. 23. [peoGpaszopatean GoKyclOro PaccTosiiig

B NYUOK CXOAALUXCS JAyueil tiepei (oKyCcoM A0CTaTOUHO BBeCTH
NMOJAOMKHTEILIBIA  axpoMaTnueckuii  oOBeKTHB (plc. 23, ).
Paccrosiiue Mexay 3aj1Heill IJaBHOH MIOCKOCTLIO KaCCErPeHOB-
CKOTO TeJieCKolla, Jexauell jajgeko BOepeaH Tejeckona, H
axpomarom onpejenasiercs no gopmyae (3).

K cokanenuio, 3ra npocteilmasi cHcTéMa B pesyJabrarte
BHHLETHPOBAHHS JeT OueHb MaJoe foje spenns. HTodsl ero
VBeJUNTh, B (POKAJBHOH IJIOCKOCTH TeJeCKOllA HYXHO yCTa-
HOBHTL [OJEeBYIO JHH3Y (puc, 23, 6). Ee qnamerp jo/xeH ObThb
He MeHble MOJe3HOro moas apenus renecxona. Ilozagn nose-
eofi sinH3bl Ha pacctostiuu 100—150 MM HYZKHO YCTAHOBHTH Ka-
Mepy ¢ GoToodbexTBoM. C MOMOUIbIO HACAZOUHOI JHH3LI HJH
VAJHESIOIHEX KoJel, GoKycHPyeM Kamepy Ha NOJEeBYIO JIHH3Y.
DOKyCHOE paccrofHue [oJeBofl JIH3B JOMKHO ObITL paBHO
PACCTOSTHHIO OT Hee 10 O0beKTHUBA Kamephl. MHaue rosops, Bbi-
XOAHOM 3payvyox TeJCCKora ¢ MOJeBOH JIHH30{ AOKEH J1emath
LipUOJH3UTEILHO B pafioHe jiagparmel 00beKTHBA.

HOuameTp ciucTeMbl paBeH JHaMeTpy TeJeckona, a OTHOCH-
TeJALHOE OTBEPCTHE P&BIO OTHOCHTEHLHOMY OTBEPCTHIO KaMephl.
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Hanpumep, Kamepa ¢ OOBEKTHBOM, HMEIOWHM OTHOCHTEJbHOE
toeperie 1/4, BmecTe ¢ 250-MHIIUMETPOBBIM TEJIECKONOM 3K-
BiBaJjeHTHa 250-MHIJIUMETPOBOH KaMepe ¢ OTHOCHTEIbHBIM OT-
pepcruem 1/4, HO roJie 3peHHs1 ee MavIo.

[Mpu waOmogennu naaxer, nosepxuocreit JIynel, CosHua
Tpebyercsi pe3koe yBelHueHHe Macuitada. B camom seqe, I0nn-
Tep, MMEIOUIMA BHIUMBIH yrjoBo# auameTp nopsgka 407,
B bokyce Teseckona ¢ ¢oxycHbM paccroguuem 1000 MM 1306-
paxaercst KPY:KKoM aunamerpoM okoso 0,2 mMm. Ecau npuHsTb
KDY2KOK pacCesiHusi WIH Pa3Mep OHOro «3epHa» MeJKO3epHHC-
Toit amyabcun 0,02 MM, TO 110 JHAMETPY H300paXKeHH MJaHeThl
pacnosoxarcsi Bcero 10 3eped, a B MOCTPOEHHH BCell MoBepx-
HOCTH NMPHUMET yuacTHe ToNbKo 75—80 3epeH. SlcHo, yTO HUKa-
KHX NOAPOGHOCTEH HAa NOBEPXHOCTH MJIAHEThl 3aPErHCTPUPOBATL
He yJacrcd.

K cuacTpio, MOBEpXHOCTHAA SIPKOCTb [JIaHeT HOCTAaTOUHO
Bearka (tabu. 12), u 310 no3BoJiAeT NPUMEHATb CPABHUTEILHO
KOPOTKHE BBIIEP:KKH NPH MaJjblX OTHOCHT@IbHBIX OTBEPCTHAX
TeseckonoB. OB6bIYHO JUIs1 yBesddeHus Maciitaba U300parKeH Hst
(a cienoBaTeNLHO, ¥ SKBHUBAJIEHTHOrO POKYCHOrO PAacCTOSHHS)
HCNOJBL3YIOTCST TPH crocoba.

[Ipexjie Bcero 3To npuMeHelnye OTPHILATENLHOH aXpoMar-
3UpOBaHHON NHH3L DBapnoy. Ona ycTaHaBIuBAETCS TaK, 4TO
CXOJMMOCTb MYy4Ka YMeHbUIAeTCsl, a 3TO PaBHOCH/ILHO yBe/au-
yeHHI0 (POKYCHOro paccrosinus (cM. puc. 7, 6). B cymmnocty, ¢
npHMeHeHHeM JIHH3bI Bapaoy npocrofl 00beKTHB HIIH 3epKaJjo
npeBpalialoTcsl B TeseOObEKTHB OOJBIIOr0  YBeJHYeHHA *).

Btopo#t ciioco6 — npoekuus uHzodpaxeHuss okyaspom. K
COXKAJEHHIO, OKYJSPBI CTPAJAIOT OCTATOYHBIMH abeppauusmy,
HO 3TH aBeppaniu HEeTPYLHO OUEHHTb NPAKTHUECKH.

Yeranosum B Gokyce oKyJspa HeGOIbIUYIO 3JIEKTP HIECK Y10
JIAMIIOUKY U CTAHEM paccMaTpHBaTh H300paxKeHHe ee BOJIOCKaA,
NpoenHpys ero Ha KakoH-JnO0 3KpaH (HalpHMEp, Ha CTeHy).
ScHo, uTo OKYJIAp N0oKeH ObTh 0OpalLeH CBOeH 110/ieBOH gHad-
parmoil K Jawmre, a ri1asHodl auu3ol K crexe. TulatenbHo cdo-
KYCHPOBAB M300pa)KeHHe, Mbl 3aMeTHM, UTO BOJIOCOK OKPYXKeH
paxyxHoit kKaitmoil. [Tpu pasuoil GokycHPOBKe OHa MOXKeT ObITb
TO CHHEH, TO PO30BOi. DTO XpoMaTH3M noJokeHns. Heckoabko
HAKJOHUB OKYJISIP K ONTHUECKOH OCH, Mbl YBHIUM, 4TO H300pa-
»KeHHE BOJIOCKA BBITSHYJOCH B CNEKTPHK ¢ CHHel KafiMoi Ha o1-
HOM KOHIIE ¥ KPacHOH Ha APYFroM. DTO XPOMATH3M yBeJTHUEHHs.
[pu gororpadupoBanuu nJaHer OH He cTpalleH, HO NpH GoTo-
rpaduposaniu nosepxuoctd Jlyusl nan Connna oun Gyaer nop-

*) TNoxpoGnee o Jnuse Bapaoy om. 7],
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Ta6nunma 12
[loBepxHOCTHAs SPKOCTh HEKOTOPHIX GOBEKTOB

OOBEKT A p,:;?;-l;b'
Jlyna
Cepn Mosoiol JIyHLl Hag TOPH3OHTOM 100
4-7HeBHBLI BO3PACT 200
6-aneBHbI BO3pacT 280
1-s1 ueTBEpTDH 400
10-1HeBHBIT BO3pACT 800
[Mosnas Jlyna 2590
Jyuroe sammenue
Tesuast MM0JyTeHn 200
Kpaii Tenu 2
IleuTp TEHH 0,05
Coanye
[ToBepxuocts CoaHna 1,3-10¢
[poryGepaHiibl 104
CnexTp BenbimikH (¢ 45-rpagycHoil npuamoi) 1
KopoHa NpPOTS#KEHHOCTBIO A0 OLHOTO paguyca Counita 50—500
o asyx panuycos Coarnua 15
no tpex-nsTi painycos Coadua 2
[ raneme:
BeHepa 20 000
Mapc 1 200
IOnurep 250
Caryps 100

THUTb H306paKeHHUst HA KPasX NonsA. Y CTAaHOBUB HA MYTH MyyKa
cBeTohHALTP (OGBLIYHO KEJThIH), Mbl 3aMETHM, 9YTO BIAHSHHE
XpoMaTHyeckux abeppainit Ha KauecTBO H3obpaxkeHHsl CHU3H-
J10Ch.

Ecau xpomatuuecKas abeppaiiust OKyJ/1sapa Ma/103aMeTHa, TO
TyMaHHBIl GeclBETHbIH Opeosi BOKPYT BOJOCKA OBOPHT O Ha-
Jiguy chepryeckoil abeppauuu. Ee BauMAHAE MOXKHO CHH3HTD,
yCTaHOBHB CPasy 3a IJIa3HoOM JIMH30H MaJeHbKYIo Juadparmy,
KoTopasi MeHblue BbiXOHOro 3pauxa okyJspa [6, 7). Ilpasna,
HYKHO TIOMHHTb, YTO MPONOPLIOHAIbHO YMEHBUIHTCS H KOMH-
yeCTBO CBeTa, Npolleluiero uepes TeaecKor.

Ha noBepXHOCTH KOJOBI JIaMNbl BCET/1a MOKHO HafiTH ny3bl-
pek, 6yropok u T. A. [Ipoennpys Ha cTeHy TOYEYHBIH GIHK Ha
TakoM fedeKTe, Mbl CMOKeM PaccMOTpeTh H abeppariy HaKJIOH-
HBIX IYYKOB — KoMy M acrurmaTusm. IIpasja, KapThHa 1300-
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paxkeHHsl TOUKH OyJeT CI0KHee, 4eM B C/y4ae OAHHOYHON JHH-
=bl MY 3epKaja, HO BCe-TaKy OLEeHHTb BAMAHME 3THX abeppa-
UHH Ha KadeCTBO H300paKeHHA MOXKHO.

Ecan aTn n3obpakeHus npoeuHpoBaTth He HA YHCTYIO CTEHY,
a Ha JIUCTOK U3 TeTPAAH B KJETOUYKY, MOXKHO OLEHHTD JIIHeHHbIe
pasMepbl abeppallMOHHBIX naTed, PaznenuB JuHeHHBIN pasvep
ITHA HA BEeJHYHUHY NPOEKILHOHHOIO PACCTOSAHHS, Mbl OJTYYHM
pasMep NATHA B pPaJHaHHOi Mepe. Ecyy 3aTeM 9TOT pasvep yM-
HOXKHTD Ha NPOEKLMOHHOE PacCcTosiHye (0T OKYJ/Aspa J0 MJIeHKH)
B OKYJSIDHOM KaMmepe, TO MOJydurcs pasMep abeppallHOHHOTO
nAaTHA B (OKaNbHOH nyockoctd 3Toft Kavepbl. OueBHAHO, YTO

Puc. 24. OryasipHas Kavepa: | — DpPOoeKUHONHBIA OOBECKTHB HJAH OKyJsy,
2 — 3aTBOp-3acJoliKa

5TO MEATHO AOMAKHO OLITh MeHblle HAM PaBHO NATHY PacCesiHIi
(OTO3MYJIbCHH.

Hawnnyuimye pesyastatsl noydatTcest npil HCNoJIb30BAHKH B
OXYJ/IAPHOH KaMepe KOPOTKO(MOKYCHHIX (OTO- I KHHOOGBEKTH-
BOB. HyKHO MOMHUTB, UTO OCTaTOUHble afeppalliili TeM MEHbLLE,
yeM MeHblle 00beKTHB. Kpome Toro, KopotkodokycHble 06beKk-
THBbLI TPEOYIOT MEHDLILIEro NPOeKILHOHHOT O pacctosHust, [TosTomy
KeJaTesIbHO HCII0Ib30BaTh OOBEKTHBbl € (POKYCHBIM pPaccrosi-
HueM 10—20 mM. 910 — 00BEKTHBE A5 16- 1 8-Mutnmverpo-
BLIX KHHOKaMep (puc. 24). BoamoxiiocTu OKyJIfpHON KaMepsl
[0Ka3blBaeT puc. 25.

XopouiHe pe3yabTaThl NOJYYAIOTCS 1 C IP HMeHeH1IeM MHKPO-
00BbeKTUBOB *). O6BEKTOM 37ech CAYKHT u3ofparkenue B ¢o-
Kyce rtemeckona. OOLeKTHB ycranuapInsaercst K (HoOKycy ToH
K€ CTOPOHOH, KOTOPOIl OH YCTAaHABJIHBAETCSt B MHKPOCKOME K

Suexty. B moboM caydae npexie yeM OKOHUATeTbHO BLiGparth
OOBERTHB 17151 OKYJIAPHOI KaMephl, HYKHO ero 1ICIbITaTh, Npoe-
HHPVS JaMIOUKY Ha CTeHY.

*) Bee MHKPOOGLEKTHBBEI PACCUHTLIBAKTCA Ha ONpejeIeHHOe MPOoeKiH-~
OHLIO€ paccTosbue, o6bUNO0 570 160 My, pexke 190 mm. [ToaTomy M oKyasipras
KaMepa ¢ MHKPOOGLCKTIBOM J07AIIA HMeTh MPHMEPHO TaKOE Ke [POeKIli-
OllHOe paccTosikHe,
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B TperbeM crniocofe nonydeHust KPyNHOMACIITAGHBIX H306-
pakeHHi oroanmnapar Ha CHelHaJbHOM KPOHILUTEHHE KPenuTCsa
K TpyOe TesecKona Tak, yToOBl ero o0beKTHB 0OKa3aJscsl Halpo-
THB OKyJApa Teseckona H utofbl HX ocH coBmaiand. OkyJjsp

Puc. 25. Muuap (cnpapa) n Anpkop (ciesa). 150-MunTHMETPOBHI pedurex-
TOp ¢ oKyaspHOH Kamepo#, A=1/40, Buizepxkka 4 ¢, macmrab 1 ma=10".
®oro JI. JI. Cuxopyka

JaeT napasjenbHele Ny4KH, KOTOPLIE NepexBaThlBAIOTCA O0beK-
THBOM (bOTOKaMepsl H (QOKyCHpYIOTCs Ha QoToaMynbcHio. Mac-
wrab H300paKeHnHs 32BHCHT OT (JOKYCHOTO PACCTOAHHS HOTO-

- annaparta M yBeJHueHHs TesJecKona ¢ JaHHbIM okyasipom. Ha-

npuMep, ypeanueHie tesdeckona 2007, GoxycHoe paccTosHue
0DBbeKTHBa (oToannaparta 58 mM. DKBHBaJeHTHOoe (OKycHOe
paccroanue cuerembl 200X 58=11 600 mM=11.6 M.

§4.3. ASPOPOTOOBBEKTHBDI ¢ AJ151 ACTPOPOTOIPAGHU
H ACTPOTPA®DI

B aspodorocheMke NPIMEHSIOTCS NOCTATOYHO IJIHHHO(O-
KyCHBIe OOBEKTHBBE C OOJIBILIHM TOJeM 3peHust. DTO MHOrONHH-
30Bble  4HACTHrMAThl, AAOLLHEe KPYKOK paccesiHusi OKOJO
0,05—0,1 MM. YuHTBIBasi, 4YTO Takue MO NPH BOJLLIOM
Macuitade B MOGUTENBCKHX YCAOBUAX NOJAYYHTD TPYAHO, MOKHO
CMHPHTLCH C He OYeHb BBICOKHM KAYeCTBOM H300parKeHus, jaa-
BAeMOr'o 3THMH 00beKTHBaMH, OTHOCHTELHOS OTBEPCTHE Y HHX
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JOCTATOYHO BEJMKO, H OHH C YCNeXoM MOTYT MPHMEHSITBCS 4,151
doTtorpaguposanusa GOJNBUINX TyMaHHOCTEH, FaMakTHK, KOMeT

A mnpoxoy oJoHbIe a3POOGHEKTHBBI IPEKPACHO MOIOHAYT 134"

thotorpaduu MeTeopoB H UX CHEKTPOB, CIYTHHKOB 3evaH, Go-
JIHAOB, 60.1bLIKX yuacTKoB Muaeunoro IlyTu.

Ocrarousbie abeppaiuil 3THX OGBEKTHBOB AOBOJALHO BeJI-
KH, DTO NIPHBOJAHMT K TOMY, UTO cjialbie 3Be3/ibl Ha HeraTHBe HMe-
10T JOBOJILHO MaJibie pasMephbl, TaK KaK PeruHcTpupyercs T/b-
KO LieHTpaJbHas KOHJIeHcalusa nsATHA, a 6ojlee ApKHe, nepenep-
JKaHHbIe 3Be3/bl HMEIOT pa3Mepbl 3HaUHTeNbHO 60Jbllie, TaK Kal

Puc. 26. Tymannocts Annpomennt. Cunnku caedanbl obbekrisanmi «Taup-3»
(a) u «¥Ypan-9» (6). CpaBusTe KauecTBo 060HX OGBLEKTHBOB M0 FPyNile 3Beax,
oKkpyKalomwmx v Aujgpomean (caesa ot TymanHocTu)

perHcTpupyerca Bech KPYXKOK paccesiHHst. ITO He OueHb NpH-
ATHOE KayeCTBO NOAOOHBIX OGBEKTHBOB OKA3LIBAGTCS MTOJIE3HbBIM
B JIBYX cayuasx. Bo-nepBmix, Korma OHH NPUMEHSIOTCH LS
doTtorpadupoBanus nepeMeHHbIX 3Be3l. B 3ToM ciyuae oueHka
6/ecka 3Be3f JIerKO MPOU3BOAMTCS 110 HX AHAMETPY Ha Herati-
Be. Bo-BTOpBIX, 3TH OGBEKTHBBI MOT'YT IO TeM K€ NpHUYMHAM

HCNOJABL30BATLCS AJIA NMOJYUYeHHUdA HeraTUBOB AJIA cpomrpa(pnqe--

CKHX aTsacoB. B Taxkom arsiace pasiMuHbIM 3Be3IHBIM BeJIHYH-
HaM OYIyT COOTBeTCTBOBATL pa3/iHYHble JHAMETPHI 3Be3JHbIX
H300paKeH i, NPUTOM pa3HHLA AHAMETPOB JOCTATOUHO Be.IH-
Ka, uTo0bl 0e3 TpyZAa ee pa3nnuarh (puc. 26).

Boo6iie rosops, acrporpadoM c/ef0Baso Obl Ha3uBaTh (o-
TOrpaHuecK il Teseckon JMo60i KOHCTPYKIHH U Pa3MepoB, HO
HCTOPHYECKH CJIOKMIOCh TaK, 4YTo actporpadamMi HasblBaioT
rJaBHBIV 00Pa30M WHPOKOYTO/IbHbIE POTOKAMEDPH! € JIHH30BBIMH
OOBEKTHBAMH.

Ecan y unTatens ectb BO3MOMHOCTb NPHOOPECTH a3podoro-
KaMepy H INoJib30BarbCs MVIEHKOH noAxonsiero ¢opmara, Jyy-

Iie BCEro Henodab3OBaTbhb KaMepy 0e3 BCAKHX fnepeaenior, ycra-
4
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HOBHB ee Ha MOAXOAAwefi sKBaTOpHaibHOR MoHTHpoBKe. Ho
yaile BCEro YAAeTCs 10CTaTh TOABKO OGBEKTHB H HCMOAL30BATh
[IACTHHKH WIH IIeHKY HeGoablioro gopmara. Toria npuuercs
NOCTPOHTH KOPNycC acrporpada.

PaccmotpuM TpH HauGosee ynoTpeOHTENbHBIX BapHaHTa.

Kopnyc acrporpada Bblimonnsercss B popme napaJiesernt-
neja. MartepuanoM MoxkeT ObITb JIUCTOBO MeTaJJi, MHOrOCa0H-
Hasn danepa, TEKCTOMMT u T. 0. (puc. 27, a). I'aBHbie HeobX0-
JMMBle CBOHCTBA MaTepHata — NOCTaTouHas KECTKOCTb [PH
OTHOCHTEeAbHO HeGosbuioM Bece, KO3(pdHUILHeHT TeMIepaTypHbIX

Puc. .. ®dopmp Kopnyca actporpados: HPSMOYIOJALHOTO Ceuelds (a),
uHauHApHUecKiil (6), Gosee cI0WHOM Koudurypaunu (g)

pacliMpeHHi, OJM3KUA K TeMNepaTypHOMY Ko3puLLUeHTyY
cTekJa, 4TOGbl NpU Neperagax Temnepatyp He nepeoKycHpo-
BaThb actporpad.

MOXKHO KOPIYC BbIMOJHHTL B Bije IIWJIHHIPA (puc. 27, 6).
70 MOMET GbITh TOUeHas MeTajusuueckas Tpyba, TpyGa, cob-
paHHas HA KapKace WM CKJeeHHasl U3 CTEKJIOTKAHH SMOKCHI-
1oit cmosioft. B mocsienteM ciaydae oHa 6yser LOCTATOYHO KeCT-
KOil, Jerkoi, a ee Ko3hdHIHEHT TemMnepaTypHOro paculHpenns
61130K K KO3(hHILUEHTY TeMnepaTypHOro pacillipeHus CTeK-
na. Jlas actporpadoB ¢ GOKYCHBIM paccTosHueM He Gonee 200—
950 MM NpH OTHOCHTENLHOM OTBepCTHH He Gonee 1/3—1/4 moc-
JlejiHee OOCTOATENBCTBO HECYHIeCTBEHHO, W I03TOMY MOXKHO
LIHPOKO NPHMEHATb Il KOpiyca MarepHassi € JMOOBIM  TeM-
NepaTypHbIM KO3(hHUIIHEHTOM, Hanpuvep, OyMary, CK/ICCHHYIO
3MOKCH/IIBIM KJIEEM.

Haxouel, MOMKHO CKJIeHThL Kopiyc ojee CJA0KHOH KOR(i-
rypamui (puc. 27, 6).

Jast kacceTHol yactu actporpada Jjydiule BCEro HCno/b3o-
BaTh KacceTHylo 4acTh OT CTaporo ¢oroannapara CoOTBETCTBYIO-

wero Qopmara. Hanpumep, oand 3 nepBbX actporpaos
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Hosocu6upckoro kay6a mm. 1. JI. MakcyToBa ¢ 0GBEKTHBOM
OT 3nuAnackona «Muaycrap-51» (KoTopbiit, KCTath, NpUMEHSLICS
B aspoorokamMepax) ¢ QorycHbIM paccTosiineM 210 MM nmeer
KaCCeTHYIO 4aCTh, MOJHOCTLIO B3ATYIO OT CTaporo doroannapa-
ta «Dorokop-I». IlpuMensiercss CTaHzapTHas KacceTa 3TOro
anrapara gopvata 9X 12 cm. Cuuraercs, yto Takue (TOHKMHe)
KaCCeTbl Majlo NPHIOAHEL A/l aCTPOHOMUUECKOH doTorpadmuu,
OnHaxo 370 He Tak. ONbIT NOKa3asd, YTO KAacceThl H YAOOHLI, H
HaZe KHbI,

Ecau dpabpuunoil kaccetHoli 4acTu anmnapaTa HeT, ee MOKHO
CAeaarb camMocToaTeanto. Tak, y Haulero ABoiiioro actporpada

Ity
/////7//\]]%\5 QW |

g
Puc. 28. Kaccernas wacts acTporpada (@) # IOCTHPOBOHHDIE BHHTDI (@]

C IByMsi OOBEKTHBaMM «YpaH-12» MPHUMEHSIOTCA roToBble Kac-
cetbl 18X24 cM or naBmIbOHHOH (oTokameprl Trma ®K, uo
CaMa KacceTHas 4acTb BbINOJHEHa H3 aTOMHHHEBBIX YTOJKOR
(pric. 28, a). KaccerHasi yacTh J0/KHA COIEPKATh NPHCNOCOG-
JIEHHE JJ11 YCTAHOBKH KacCeThbl NeprneHAHKYJISIPHO ONTHYECKON
octt obbekTHBa. HakJIOH niacTHHKM K OCH IpHBENET K Tomy,
UTO OJHa I3 CTOPOH OKaxeTcs OJike (GoKyca, a NPOTHBONOMIOK-
Hasa — janvue. B pesymbrate Kpasi meratHBa OKaxKyTCst He-
peskuMu. Ilpocroe yerpoiicTBo A1si peryJaupoBaHus nak/aoHa
COCTOUT B TOM, UTO TPH Napbl BHHTOB, NOZOOHO TOMY, Kak 3Te
fleaerea IJA IOCTHPOBKM OnpaB 3epKasa PedueKTopoB, Mo3eo-
JUTIOT PETYJIHPOBATh YTO/M HAK/IOHA KACCETHOR yacTH (puc. 28, 6).
IOCTHpOBOUNBIC BHHTBI MOMKHO YCTAHOBHTDL TAKIKE H HA nepenHert
CTEHKe Kopfyca actporpada, Hecymefl onpaBy o0LeKTHBA.

§ 4.4. CBEPXIIMPOKOYTIO/IbHBIE KAMEPDI

Ilpu narpy/bHeIX Habmoaenuax GoJauioB, NOJISAPHBIX CHSI-
HUil, 1P HCCaAeNoBaHHN oOulell CTPYKTYpPbl MJieuHoro [TyTn
HY>KHBI OYeHb GOJblile Noas 3peHHs. B 3ToM cayuae MOxHG
NPHMEHHTh LIHPOKOYTOJIbHEIE a3P0PoTOO6BLEKTHBB Tina «Op-
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30M TOroH», «Pyccapy n 1. n. ¢ nonem spennss 100° 4 Gosee. lns
1C5T o MasopOPMATHBIX Kamep ¢ YCeXOM MOKHO HCMOJb30BaTh 06b 2K~
eer TUBbI THNA «peIGUi IJa3», uMelou(He noJe 3penus 180°. Aro
pa- AHCTOD3HUPYIOULHE OOBEKTHBBI, BHOCALLHE 3HAYHTEILHVIO JIIC-
oro TOPCIIO 1O TOH MPHYHHE, YTO JOCTHYL TOYHOTO H300PaKeHHs
1e) nomychepsl Ha NJIOCKOCTH HEBO3MOKHO., K coxadeHuio, atu
Hi O0BEKTHBBL JOBOJBHO JOPOTH, H MHOTHE JMIOOHTETH HCTOMB3YIOT
, H TaK Ha3blBaeMble «OJII-CKai» KaMepbl, HIH KaMepsl BCero Heba.

B npocrefiwen cayuae 510 ofbiunbiil MatodopyarHbiii arnnapar,
HO YCTaHOBJCHHBIH 1A HEKOTOPOM PACCTOSIHITN OT BLITYKJIOTO Cde-

aba pHUYECKOro 3epkasa GoJabuioil KpuBH3HBL Pasvepnl sepkasa
AOMAKHbL OBITb JOCTATOUHBIMH, YTOOBI OHO B KaIPe KaMepbl 3aH -
MaJIO NPaKTHYECKH BCIO ero WHPHHY [1, 7).
Ha puc. 29 nan npuvep cheMkit «o1-oxaiiy Kavepoil.
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Puc. 29. Maeunwrit IlyTs, kak o# Buien «o11-cKai» Kavepe. B ueHtpe
oTpa:eHHe ¢oroannapata «3enut-B» na croiike. OGbekTHB «leaioc-44»,
naeiika «@oro-130», Beiiepxka 40 amu. Kavepa 6blia cMonTiposana na
Napa.11aKTH4eCKoi MONTHPOBKE U THInpoBadach. H3oBpamenie sepka.ab-
HS- Hoe: cepep BI3Y, 3allajl CnpaBa. B MKHeM 1eBoM 1 BepXIlCM IPaBOM VI#axX
VT 11 BHZHA 3acBeTKa OGaMKalIHMH 2KeJIe3HOIOPOMHBIMI CTAULHSMI, KOTGNast
CHG CTa1a OCOGEHHO 3aMETHOH 1H3-3a JIETKOTO Tymaha. B apyrux uactsx rops-
dp 8OHTA NOCBETJIEH e BBI3BBAHO OCLWHMM TIOCBeT etnen Heba y TopH30iiTa. POTO

H. ABpeena
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§ 4.5, 3ATBOPDI

3arBopsl NpeaHa3HauyeHsbl A5 OrpaHUyeHHs BpeMEHH 3KCno-
HUpOBaHUa (BBIAEPAKKH) H HMEIOT PasjivuHble KOHCTPYKLHH.
OueBHAHO, 4YTO JJST JJHTEJIBHBIX BBIEPXKEK OT HeCKOJbKHX
cexyHJ u 6oJee poJib 3aTBOPA MOXKET BBIIOJIHSITE fIpocTas 3a-
CJIOHKA, KOTOpas NpHUKpbiBaeT 00BbEKTUB 10 Hayasa 3KCIOHHD)-
BaHH§l M Ha BpeMms SKCMO3WIHH OTKphiBaer ero. Ecau actpo-
rpad . 02TaTOUHO AJNUHHBIH M HabjawojaTe]b HaXOAWTCS y TNpo-
THBOIMOJIOXKHOTO KOHIA TPYObl, NPUXOAUTCS JesaTh KaKylo-
HUOYIb TATY HJAH MOBOPOTHOE YCTPOHCTBO, KOTOPOE MO3BOJIS10
Obl OrnepHPOBAaTL 3aTBOPOM, He OTPHIBAsiCh OT OKyAfipa ruia
(puc. 30).

Korpa nabmopatesio HETPYAHO JOTAHYTHCS [0 KPBINIKH
o0beKTHBA actporpada, ee MOXKHO NPOCTO CHHMATL W IOCH J

Puc. 30. MexaHusm ynpasine- Puc. 31. 3atBop B TeJtEC-
HHST 3aTBOPOM Kome cHcTembl HpioToHa

SKCIIOHHUPOBaHs HaleBaTb CHOBA. TaK KakK 3TO MOXeT BbI3BaTh
COTpsiCEHHEe HHCTPYMEHTA, TO, CHAB KPHIIKY C ONpaBbl, HYKHO o
1nofiepKaTh ee nepes OOGLEKTHBOM A0 TeX MOP, M0Ka He YCIOKOo- 1
arca Bubpanuu (1—2 c), u TOJABKO nocJe 3TOro yoparh ¢ nyTH
nyykKa cBera.

IIpn Bceli nmpocToTe M YAOOHOCTH 3aTBOPHI-KPLIIUKH HMEIOT
IBa Cephe3HBIX HejocTaTKa. B Tex ciyuasx, Koraa acrporpad )
He HMeeT CIellHaJIbHOTO THlAAa U THAHPOBaHHE BEJeTca C I10MO-
bI0 MHKPOCKOIIA 1O 3Be3fie Ha Kpato noas (cM. § 4.8), Habio-
JaTe]ib He MOXKET 3apaHee repell HauasJaoM KCIO3HIMH yCTaHO- {
BUTb BEAYILYIO 3Be3Ny Ha KpecT HuUrell H TPUIOTOBHTLCSH K
THIHPOBaHHIO. B 3TOM cayuae 3aTBOpP DIPHXOAMTCA NEPEHECTH
6amxe K (POKaJTLHOH NMOBEPXHOCTH TaK, YToOB OH He 3aKphi- ’
BaJ Myuka cBeTa MHKPOCKoONa-ruaa. B Teseckomax cHCTeMb!
HreloTona 3acnoHka Moker pacrnojaratbCcsl NPfAMO Tepeq Kac-
ceToit MM Kopnycox MmanodopmaTHoll Kamepel (puc. 31).
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Bropoit HepocTaTok 3aTBOPOB-KpBILIEK CKA3LIBAETCH Mpi;

“hotorpadupoBaHuH fLeTastel noBepXHOCTH JIVHEI M TiiaHer.

[Iponenaem takoil onbt. CHAB OKYJAPHYIO Kamepy, HalpaBHM
TeJIECKONl Ha fAPKYIO 3Be3qy WJHN fJaHeTy. YCTaHOBIM B ¢o-
KaJbHOH MJIOCKOCTH HOX PyKO, PO/ KOTOPOrO MOXKET MIpaTh
/0G0 TOHKHH MpefMeT: Je3B1e NepoYHHHOr0 HOXKa, pacuecka,
Kpail pe3Ko OTPe3aHHOH nioTHoi GyMard u T. 1. Ilepevemas
HOXK BJ0/Ib OCH TeJIeCcKOona, choKycHpyeM TeHeBVIO KapTHHY
Ha MaKCHMaJbHYI0 YyBCTBHTEJABHOCTb, KOTAR TeHW, GeryuiHe
M0 MOBEPXHOCTII O0BEKTHBA (3epKaJia), BHAHbI JYUlle BCero (cu.
§ 4.7). 3areM npu paboraiomeM ya-

COBOM MIPHBOJIE HEHANOJTO 3aKpoeMm =1
00BbEKTHB HeNnpo3pavyHoil 34aCJAOHKOIl
H pe3Ko ee OTKpoeM. Ecau B 3ty w2
HOUb H300pamerns XOpouH H Gery-
U He TeHH He CJAHUIKOM MEeWarT, MBIl
SiCHO YBHAHM KapTHHY CHJALHOFO BOJ-
HEeHHUs BO3AYyXa, KOTOPOE yCNOKOMTCS
TObKO yepes 5—10 c. O6biuHo sicHO
BHJIHO, YTO BUXPH «TSIHYTCSI» 34 TEHBIO \
3aCJIOHKH. DKCHO3HLUSI T1POH30OHAET 4

NpH OYEHBb MJIOXOM KadecTBe H306pa-
HeHusl.

ITostoMy aydme mnepedecTu 3ac-
JIOHKY B JIPYyroe MecTo CHCTeMBl, a
HMEHHO B pafioH BBIXOJHOIO 3padka
CHCTEMBI «TeJICCKOIl — OKYJIsipHaa Ka-

Puc. 32. Snexrpomarnut-
HHl  3aTBODP  OKyJsipHOf
KaMmepbl: | — Tpy6Ka OKy-
JaApHOit  Kamepn, 2 —
3JIEKTPOMAarHuT, 3 -— Jemnec-
TOK 3aTBopa, 4 — 0Obek-
THB (HJIH OKYJISIP) KaMepbl

Mepa», T. €. Cpasy 3a MPOeKILHOHHEIM

O0BEKTHBOM (H/IH OKYJISIPOM) —TaM, T/ie Pacro/IoKeH BHXOAHOI
3pavoK BH3yasbHOro Teseckona [1, 2, 6, 7] (cm. puc. 24).
Pone 3arBopa B 3TOM C/yyae MOMET BBUIOJAHSITL KyCOYeK
uepHol OyMaru ot doTonakera. drta 3aclOHK4 BBOLUTCH yepes
uiesib B KOPIyce OKYJspHO#l Kamepwl. [lepes HauasoM skcro-
3HILHH Ha0/moaTe b NPUIEPKHBAET GYMAKKY 3a BbICTY AIOLIH
i3 OKYJISPHOH TPYOKH KOHell, 1aBasi eMy CBOGOAHO JIEKATh HA
Kpaio Bblpe3a. 3arem OyMax<Ka OTBOJHMTCS B CTOPOHY H CHOBA
BABIraeTcs Ha Mecto. 3aTBop paforaer 6e3 BuOpawil, He cO3-
fiaBasi 3aBUXPeHHll BO3jyxa.

Jist cBoell OKy/NAPHOI KaMepbl aBTOP COOPYAMI 3.1 eKTPo-
MAarHHTHBI 38aTBOP (pHe. 32). DJeKTPOMATHHT HeGOJIbIOr
pesie NOAHHMAeT, a MPYKUHKA ONyCKaeT JIErKyIo 3aC/0HKY 3aT-
BOpA. DJIEKTPOMATHHT YKpPeIieH Ha KOpIyce KaMephl i CBs3aH
TOHKHM IIPOBOJOM ¢ TpaHcdopMmaTopoM U KHonkoi. Haxumas
Ha KHONKY, Mbl HauHHaeM BBLIAEPKKY, KOTOPAS MOXKeT COCTaB-
aate 1/5 ¢ u pame 1/10 c. B tex ciyvasx, Korga Hy»Hbi
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BbUIEPKKH CYLIECTBEHHO MEHbIlie CeKYHAb, TpeGyeTcs mMexaHi-
YeCKHit 3aTBOP-aBTOMAT, KOTOPBIH M03BOJIAN OBl MOJAyYaThb Bbl- & |
aepxku ot 1/10 no 1/500 u naxe 1/1000 c. :

§ 4.6. POKYCHPOBOYHbBIE MEXAHM3MBbI

Ouwn6xH B GOKYCHPOBKE CHUKAIOT PE3KOCTh H300parkeHHus !
11 pasperueniie MeJKUX jpetanell. [Torepu netanell mponopiuo-
HaJbHbl KBaapaTty AHaMeTpa KpyKka paccesnus. Ecau B pe-

o s
3ysabTaTe  HeTouHOH (POKYCHPOBKHU
" Kpywor paccesHus KPYZAKOK paccedHNld BO3pacTeT B IBa
IMY 6O o
et pasa, TO MbI Ha KayKJ10M yuyacTKe He-
_— _:J;>.u< raTuBa TnoTepsieM B uYeTblpe pasa
dFar fonblue Meakux aetaneil. ITo Toil e
npuuiiHe TepseTcs OJHa 3Be3jHas
Puc. 33. Tlpegeaut Qokys  BeJdHYHHa, €CAH KPYKOK paccesinus
CHPOBKH B 3aBUCHNOCTH BoapaCTeT B 16 pa?’a. L 1
OT PpasyepoB KpyxKka pac- LI 6 ! TenbH
COSTTA BMYAbCHH eM GoJiblile OTHOCUTENLHOE OT-
BEPCTHE, TeM >KecTue TpeGOBaHUST K
TouHOCTH  ¢okycupoBkH.  OaHako )
ournOK H POKYCHPOBKU CKPLIBAIOTCS, €CJTH IMYIbCHS KPVIIHO3EP-
nuctas (pic. 33). C okyaspHO Kavepoii 1610 06CTONT CI0KHEE,
Ecan mbl pokycupyeM, nepemelnas I1POEKILHOHHBIA OGBHEKTHB .
(W1 OKYJISIP TesecKkonay, To Tpe0OBaHHSA K TOYHOCTH POKYCHPOB-
KH T€ 2Ke, UTO I NPH BU3YyaJLHBbIX HaomoaeHnax (tTaba. 13). Ecan
Y
Tab6aunuwa 13
JeonyetuMasn  nerpemnocTb B (POKYCHPOBAIHH  CKY.JISIPHOI '
KaMepLl TIPpH  nepenelyeHnn OKVJIsapa  HJAH NTPOCKIHCHHOIO
o0BeKTHBA
| L 3
v . i v ”
TesecKoNa Af7, aw : feneckona Al*s mm
3 0,01 8 0,06
4 0,02 10 0,10
5 0,03 15 0,23
6 0,04 20 0,40

(GOKYCHPOBKA NPOH3BOANTCA IepeMeuleHierM (OTONICHKH, a
NPOEKIHOHHBI OOLEKTHB OCTAETCH HENOIBHAKHLIM, TO TOUHOCTL &
OyJeT TA e, UTO M NPH CheMKe B npsvoM GoKyce, He ¢ YYeToM
3KBHBAJIEHTHOIO OTHOCHTEJNBHOTO oTBepcris (tada. 14). Ta-
KM 06pa3oM, B MOCJEAHEM Cayuae TpeGoBaHUA K TOUHOCTH (oO-
KYCHPOBKH HHXKe.
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Ta6auma 1

JlonyctuMas TOTPeImHOCTh B GOKYCHpOBaHHU acTporpada (mm)
ODH Pa3/HUHBIX [HAMeTpax Kpy:KKa paccedrus

Kpy®OK paccesiHusi, MM KpPYMOK PACCeSHHA, MM
v v
0,03 0,05 0,10 0,03 0,05 0,10
3 | +0,09 | 40,15 | 40,30 10 o305 | 1,00
4 0,12 0,20 0,40 15 0,451 0,75 1,50
5 0,15 0,26 0,50 20 0,60 | 1,00 2,00
6 0,18 0,30 0,60 30 0,90 | 1,50 3,00
8 0,24 0,40 0,80

Paccmorpum Mexanndeckne ycrpoiicTBa Ads GOKyCHpoBa-
Hua. JJ1s OTHOCHTENBHO KOPOTKO(OKYCHBIX acTporpados, Kor-
Ja pas3Mepbl o0LEKTHBA Majpl B CpPasHEHHH C pasMepaMH Ka-
Mephl, HawlydlHi cnocod (POKYyCHPOBAHHS — mepeMelieHie

| SNNAN ;
| / » .
X . i 7/ P
7 - flpt %1497
Puc. 34, ®ortoannapar ¢ QoKyCHPOBOUL DM Puc. 35. Porycipoaoy-
yerpoiterson nee yerpoficToo ¢ BHD-

TONM

09BEeKTHBA  OTIOCHTENBIO HENONBIKHOTO KOPIyca  KaMeDLL.
Tak KaK 3TO nepeveliente AOLKHO ObiTh OTHOCHTEALHO Mel-
JIEHHDIM, HCTIOJBL3YIOT BIHHTOBYIO pe3bOy, HAPe3aHHYIO Ha onpa-
Be O0BEeKTHBA M Ha KOJbIE, KOTOpOe KPemuTest K fepeiweil
credke Kavepel. OOBIYHO 17151 OGBEKTHBOB € (POKYCHBIM PACCTOSI-
Huem 100—300 vy war pesnOs! 1o/zKeH O6ITh 1——2 MM, Clntkom
KPYNHBLT War geaaeTt GoKyCHPOBKY Tpy0ofi, KOraa /Merko «npo-
CKOYMTbY HAWJAYYUIVIO PE3KOCTb; a MeJKHH ular satpyiHser
ornipesesieHe MOMEHTA, KOTJa Pe3KOCThb LOCTaTOuHA.,

MOXXHO BOCNOAL3OBATHCS TOTOBBIM (POKYCHPOBOUHBIM YCT-
poiicTBoM GoTOOGBEKTHBA, €CH U3 ONpaBbl CTAPOro OGbLEKTHRA
BuIHYTL ontuyeckufi 6aok. Mwmenno rtaxk mnocrynuaw npu
nocrpoike acrporpada ¢ OOBLEKTHBHOH MNPH3MOH B KayGe

97



um [. 1. MakcyToBa. 3zech u3 onpassl o6bekTHBa «fOnuTep-9»
Gl M3BJeUeH ONTHYeCKH OJIOK, KOTOpHI ynorpelJsercs B
IpyroM npubope, a $HOKyCHPOBOYHOE YCTPOHCTBO OhLJIO Yepe3
IPOCTOH MepexoJHHK CoelHHEHO ¢ TpyOolt acrporpada (puc. 34).

Wuoraa npuMeHstoT GoKyCHPOBOYHBIE YCTPAEICTBa, KOTOpEIE
npeJcTaB/sioT co0o#l JBe riaaakue TPyOw!, MJIOTHO BXONAIIHE
IPyr B Apyra, ojHa H3 KOTOPBIX IepeMellaercsi C IOMOIIbIO
BuHTa (pHc. 35), HyxkHo nMers B By, 49TO JJIMHA ydYacTKa co-
NPUKOCHOBEeHHUS TPYOOK NOKHA OBITh HE MeHee ABYX LHaMeTPOB
TPYOOK, H BBICTYIBL 17151 GOKYCHPOBOYHOTO BHHTA HE JOJKHBI
ObITh CTMIIKOM IJIMHHBIMH. B mporuBHOM cayuae TpyOkH GyAyT
IepeKalluBaTbCAd M 3aKJHHHUBATh.

§ 4.7. KOHTPOJIb ©®OKYCA

Henocraroyno umers OKyCHPOBOYHOE YCTPONCTBO, HYXKHO
elle SICHO BUJETh MOMEHT, KOIZa H300paKeHHe CTalo Pe3KuM.
Ouenp yno6HLI B 3TOM cCMbIC/Ie 3epKasbHble doroannaparh,
TaK KaK IO03BOJSIOT BIJIOTH JO CAMOTO MOMEHTA CheMKH BH-
J€Tb TO, YTO JeJIaeTCs Ha MaTOBOM CTeKJe, a 3HauHT, B CJeayio-
liee MrHoBeHHe 6yJeT GUKCHPOBATLCS Ha IJIEHKe,

K coxanenmo, MaToBoe CTEKJIO PACCEHBAET AOBOJLHO MHO-
ro cBeta, U [03TOMY acTPOHOMHUYECKHe OOBeKThl BHUAHBLI HegoC-
TA4TOUHO APKHMMHU. Ec/H Kamepa ycraHOBJIeHA B HBIOTOHOBCKOM
Gbokyce Teseckona ¢ GOJMBLIUM OTHOCHTEJIbHLIM OTBEPCTHEM, TO
MOXHO C(HOKYCHPOBATEL 10 SIPKHM 3Be3[aM, PachoOKEeHHbIM
Ha PacCTOAHHMH HECKOJAbKHX TPaiycoB OT 00DBEeKTa, KOTOphIi
npexacrour gororpadpuposars. Ho naxke B ciydae sipkux 3Besf
ycraHosBKa Ha (OKyC NPOH3BOAUTCS HEyBEPEHHO H YaCTO CHH-
MOK IOJy4aercsl HeJOCTaTOYHO Pe3KHM.

['opasno Hagexnee GpoxkycHpPOBaHHe C MOMOLILBIO HOXKA PYKO.
BbIHYB NJIEHKY M3 amnmapara ¥ OTKPBIB 331HIO0 KPBLILKY, Ha-
6/monaeM 3Be3fy NepBOil — BTOPOIl 3Be31HOH BeJHUHHbE NPAMO
rJ1a3oM Ha paccrostnuu 15—20 cm nosaau doroannapara. [pu-
BeJeM C NMOMOIUBIO KJIOUeH TOHKHX JBIUKEHHH 3Be3ly B LEHTp
Kajpa U HayHeM MOCTeNeHHO NPHOAmKATL TJia3 K KalpoBOMY
OKHy, He Tepds 3Be3ibl M3 BUAY. B TOoT MoMeHnT, Korza B 3pa-
YOK IJIa3a «MPOBAJUTCS» BeChb IIYYOK CBeTa (3TO NMPOH30HIET B
Hernocpe[cTBeHHOH OJIM30CTH IJla3a OT KajPOBOTO OKHA), MbI
YBHAHM, 4YTO S€PKaJIO TeJleCKONa PaBHOMEPHO 3aJUTO CBETOM
3Be3/pl. Tenepb yCTaHABIUBAEM Ha IIPOLOJIbHBIE HANPABJISIIONL He,
110 KOTOPEIM ABHKETCHA MJeHKa, HOXK PYKO, B AaHHOM cjyyae
OpeACTaBAMIOIUHA COGOH MeTaNIMYeCKyI0 MOMAOCKY TOJLLHHOI
2—3 MM H mupuHO# okoJo 5 mMM. OpuMH Kpa#i NMOJOCKH [0.1-
xkeH ObITh TUIATEJbLHO 00pa0oTaH HAMUIABHHKOM NOA yraoM 457
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TaK, 4TOObl OCTpas rpaHb He HMesna 3a3yOpuH. MenjeHHo ne-
o pemellaeM HOXK HaBCTpeuy H30OpaKeHHIO 3Be3fbl. Ecian Hox
He B (hoKyce Tesleckona, To GyjeT BHAHA TeMHas TeHb Ha OJHON
NnoJ0BHHE OOBEKTHBA HJIU 3epKasa.
Hama 3anaya — c nomonbio Mexanuzma GoxycHpOBKH Npu-
6/13UTh K QOKYCY 3epKaja HOX TaK, 4ToObl NOJNyTeHb Ha rpa-
HHLE TEeHHW HOxKa, NMOCTeNeHHO pacWHpPssACh, 3anojHuIa BCIO
NOBePXHOCTh 3epKana. HyHo mnolimMarh I0JIOXKEHHe HOXKa,
Korja ero pabouas rpaHb «pexer» nudpaknHOHHOe H306pakKe-
. Hue 3Be3ibl nonosaM. B aTou cayuae 3epKajio 3aMeTHO TOMePK-
HeT OJHOBPEMEHHO Mo Beeil NOBEPXHOCTH, HO
He noracHer. (ITonpo6uee o Meroxe Pyko
cu. [6, 7])
[Ipn HecrokofiHoli atmoctepe no sep-
Kaay O6yayt 6Gexarb tenu. OgHako npu
HEKOTOpOM OIbITEé MOMKHO YCTAHOBUTb HOX
] Tak, YTOOB CyMMapHas MJOUAaAb TeHel H
CBETJIbIX YUYacTKOB Obljla NPHMEPHO OJH-
HaKOBOH.
Tak Kak HOXK yCTAHOBJEH TOUHO B ¢o-

KaAbHOH IJIOCKOCTH, TO (DOKYCUPOBKaA
BHIIOJIHEHA, W MOXKHO 3apsiKath annapar
NJIeHKOH, He cOuBas ¢QOKYCHPOBOYHOrO
yCTpOHUCTBA.

Ecau 3anHfa KpHILIKA Kamepbl He OT-
KDbIBAETCsl, Mbl HE MOXKEM YCTAHOBHTb HOX

Pnc. 36. dokycupo-
BOYHOE YCTPOHCTBO €

HoxoM Dyko: a —
pabounii OTPe30K
¢oroannapara, 6 -—
TOHKHe  TIPOKJAAKH
S5 TOYHOR YCTaHOB-
KM oXa B Qokyce

®yko B Kaip. B sroM ciayuae HyXHO
BbITOYHTD ClelHaJbHbIA «CTaKaH», KOTOPHIH HaBOpaduBaJcs Obl
BMeCTO (poToanmnapara Ha (pOKyCHPOBOUHYIO TPYOKY (puc. 36).
Bricota TpyOKH JNO/KHA B TOYHOCTH DaBHAThCS pabouemy
OTPe3KYy KaMmepbl, H TOYHO Ha TOM PacCTOSIHHH, I'e YCTaHaBJIH-
BaeTcs MJIeHKa, NOJKeH ObiTh ycTaHoBJeH HOxk Dyko. Tak
KaK C 3THM MOXXHO HEMHOTO OWIHOHUTBCHA, HYXKHO MPEeRyCMOT-
peTb BO3MOXHOCTb HECKOJILKO NPHMNOAHMMATb HJIH ONYCKaTb
HOX BO BpeMsl PeryJIHpOBKH NPHCHOCOOJEHHS,

UToObl MOXHO GbLIO YBEPEHHO YCTAHOBHTb HOX Ha cCra-
KaHe, npHAETCA CAeaaTh CepHIO TNPOOHBIX CHHUMKOB. ¥YcTa-
HOBHB (oTOoannapatr Ha MeCTO, JeJlaeM CepHIO CHHMKOB Ha
peskocTh (cMm. § 5.10). Tlocne nposiBleHHA NMJIEHKH HaXOAHUM
Kajp ¢ HauboJiee Pe3KHMH H300pameHUsMH 3Be3Jl. ¥ cTaHaBJ/H-
BaeM (POKYCHPOBOYHBIH MeXaHH3M B I10JI0KeR HH Hauay4ed ¢o-
KycupoBkH. CHHMaeM anrapar M YCTAHABJMBa€M «CTaKaH» ¢
HOXKOM Pyko. Ecaii npyu HaBeneHHH Ha 3Be3/y He BHIHA 110JY-
TeHb, PA3JMBUIASACA MO BCel MOBEPXHOCTH 3epKaJja (KOHEeuHO,
IpH BBEIEHHH HOXa B MyUYOK, ¥ TOJbKO NPH BReJeHHH HOxal),
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He Tporas (POKyCHPOBOYHOTO MEeXaHH3Ma, CJlerKa NPUNOJHUMa-
eM WIH OlycKaeM HOXK, HalpuMep, C MOMOLIbIK) HECKOJbKHX
TOHKHX NPOKJaAoK. Ilocsie Toro Kak HOX yCTaHOBJIEH TOYHO H
NpH BBEJEHHH €ro B Ny4YOK CBeTa Mo 3epKany pas/uBaercs no-
JIiyTeHb, MOXXHO CHOBa yCTAHOBHUTBb annapar H MPOBeCTH CepHio
KOHTPOJIbHBIX CHUMKOB, H3MeHAd B NpejieslaX HECKOJIbKHX Je-
CATHIX J0JIeH MIVIJTUMETPA [10J10KeH e anmnapara.

DokycHupoBka ¢ nomouwplo Hoxka $yKO oueHb HarasjHa,
yvbeguTenibHa H IPAKTHYECKH He J0nycKaeT omHOOK, Torla Kak
(OKYCHDOBKA I10 MATOBOMY CTEKJY BCerja HeyBepeHHa, W B
TeyenHe BCeH SKCMO3HIIUM H janblle, BIVIOTb 10 NPOSIBJIEH NS
MarepuaJa, BaCc MyuyaT COMHEHHS OTHOCHTEJIbHO TOro, Gbla JIH
JOCTAaTOYHO XOPOWO CHOKYCHPOBAH TENECKOI.

K coxkanenuio, HoxK PyKo He NPHUTOAeH AJS TeJeckorna ¢
OKYJISIPHON KaMepoil. 37ech MPUXOAHTCS MOJb30BATLCH MATO-
BbIM CTEKJIOM 3epKadbHoro dortoarnnapara. [IpH 3KBuBaJeHT-
HOM OTHOCHTebHOM oTBepcTuu 1/40—1/50 spKocTh H3oGpaxke-
nug IOnurepa u CaTypHa Ha MaTOBOM CTeK.Je elle A0oCTaTouHa
4451 TOro, 4urolbl TelecKon MOKHO Oblio choxkycupoBatb. Ho
NPH MEHBUIUX OTHOCHTEJbHBIX OTBEPCTHSAX, KOTOPBIE YacTo
npumensiorest (oxoso 1/120—1/150), naxke Mapc uJlyHa okasbr-
BalOTCs HeJAOCTaTOYHO APKHUMU. [ToaTOMYy B IPaKTHKe [IJIaHETHOM
(oTorpay UYacTo HCMOJL3YIOTCA (DOKYCHPOBOYHBIE I1PHCIIO-
cobmeH sl 6€3 MaTOBOTO CTeK/a, KOrja B CHALHBIA OKyJaAp pac-
CMaTpUBAeTCH «BO3AYLIHOe» H306paxKeHHe.

B stom cnyuae B (oxkannHoll maockoctd GOKYCHPOBOYHOrO
YCTPOICTBA BMECTO MAaTOBOrO CTeK/a YCTaHAaBJMBAaeTCsd MOJH-
POBAHHOE CTEKJIO ¢ KPeCTOM HHTell TOUHO B (GOKAJIbHOH NJ10CKO-
ctH. Habmogarear doxycupyer cHadaja TOJMbKO OKyJsip ¢
TaK!IM pacyeroM, uTOOBI mepekpectye ObLI1O BHIHO pe3Ko, a
NoTOM HauyuHaeT (GoKycHpOBKY Teneckona. Habmonas 3a u306-
paxkenueM IJIaHeThl, Ha0/IOJaTeNb CTapaercsl CAe/aThb €ero
MaKCHMAaJAbHO PE3KHM OTHOBPEMEHHO ¢ nepekpecTHeM. B artor
MOMEHT H300pakeHHe MNJ1aHeTH [ TNepeKpecTHe HaxolsiTcsl B
OJHOI MTOCKOCTHU.

MokHO nmpoBecTH M Takoll HecJOXKHBIH KOHTPOJb. Clerka
nokauaeM TOJIOBOH Tak, uTo0bl I3 CMelllascs ¢ ONTHUeCKOH
OCH, W npoxab/mojaeM 3a usofpaxkenuem. Ecan H3oOpakeHune
AJIaHETHl U NepeKpecTHe JIeXKAaT B OAHOIl MJIOCKOCTH, TO OHU He-
NOJBMKHBL OTHOCHTENBHO APVT Apyra. Ecan n3obpakeHue mia-
HeThbl CMeLaeTCsl B Ty 2Ke CTOPOHY, YTO H I71a3, OHO pPacroJ/oxe-
HO O/ke K 00beKTHBY. LEcau n3obpakeHue CMEHIAeTCs OT
nepeKpecTHsi B CTOPOHY, MPOTHBOMNONOKHYIO CMELIEHHUIO TJla3a,
TO OHO PACIIOJNOKEHO MM03aJH TepeKpecTHs, a 3Ha4YHT, Jajblue
IIJIOCKOCTH  IIJIEHKH.
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[Ipn dororpadupoBanuu r/jiaver oueHb BAXKHO CJAEIUTH 3a
KaueCcTBOM HM300paXkeHHsi, KOTOPOE eXKEeCeKYHIHO MEHSeTCS TO
B XyIylo, TO B Jyuwyio cropony. Ho u B 3ToM cayuae ner
MOMHOH YBEPEHHOCTH B TOM, YTO B MOMEHT, KOTAA OTKPBLICS
3aTBOP M, 3HAUHMT, NJdHeTa repecrtana OblTb BHJIHA B BH3HpE
(oroannapara, cayyalinoe ABHKellie BO3AyXa He HCIOPTHJIO
usoGpazkenus. Aurauiicknfi moGuresn acTpoHoMny Polt Y Wi-
JIOG H NPEITOKUA Kamepy ¢ pac-
e nJeHHeIM Jaydom (puc. 37).
Iocse npoeKuHOHHOrG 00BLEKTII-
Ba (VI OKYJsipa) yCTAHOB/CHA
npusva [lose, nepeiHsis rpans
KOTOPOIt aJIOMUHHDOBAHA, H B w2 /

KaMepy OTPakKaeTcst npuMepiio ] 2 279 3
75% cBeta, M3 ocraBwerocs »%%@—
nyuka 5—10% repsercs Ha uo-

rJaouie:ie B NpHsye i B aMmoMil-  Puc. 37. Oxyaapunas  kamepa ¢
HUEBOM «J10e, a 15—20% no-  pacuwenssieyuid ayuos: [/ — npo-
CTHTAKT OKYsIpa. DTOro CLela Ei(::EO“‘?‘*i” (;)}f‘)?fﬂﬂpp'ni 3;})2{’”;“_3
BIOJHE I0CTATOMHO AsE 1010, satBop, 5 — doTonaactiika
41o0bl MOKHO OO POKRVCHPO-

BaTh KaMepy HO BOVHIHOMY n3o0pamenno. OUeBHiHO, T1aB-
HOe NPeNnMYyLLeCTBO 3TOH KaMephl B TOM, UTO B MOMEHT 3KCHO3H-
LHH, BpeMd KOTOPOH B cayuac niaieTHoli gororpabiu moxer
JOCTHTATh 1—5 ¢, MBI fle TOILKO CACAHM 34 H3MEHCHHAMH Ka-
gecTBa U30OpaKeH s, HO ¥ BHIHM BHOPALHHU Nocse cpabaTbiBa-
HHST 3aTBOPA WIH OT NOPHIBOB BeTpa. ¥e K KOHILY 3KCMO3H-
HHH Yepe3 HeCKONbKO CeKYHJI MOXKHO C YBEPEHHOCTHIO CKa3aTh,
JIOCTATOUHO JIH BEJHKH [OMEXIL.
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§4.8. THI

Kax 0p1 Touno ni paotan sacoBoii Mexalnsv Tesleckona,
oCaI e NPHHATL CHeUHABLHLIX Mep, 3Re3/bie H306parkeHus
He NOJAYYaTCesi TOYKAMH: OlIH Ha HeraTtHse PacTsiHyTes B Oogee
W MeHee IJINHHbIE WITPHXIH. DTOMY €CTh HECKOJILKO MPHYHI.
Bo-nepeeix, armochepras pedpakiysi NPHBOAHT K TOMY, UTO
GCe CBeTilia Hal TOPH30HTOM HeCKOJLKO NP HIOXHUMAIOTCS IPO-
THB HX TCTHHHOIO moJioxkenns. [TosTomy BuauMast CKopocTb
B CYTOUHOM BpalueHnu HeOecHoll cdepbl Ha BOCTOKE H 3anaje
HIDKe, YeM B MepiijiHaHe. 3HAuuT, NPH GONBUINX BLIAEPIKKAX
HaOMOAATeNb BBIHYX/ICH HHOrJA BHOCHTH 1IONPABKH B JBH-
JKeHHe TeeCKONa C MNOMOILLIC MeXaHH3Ma TOHKHX JABIDKEHHH.

Bo-sTopeix, Herounas ycranoska NoJsipriofi OCH IPHBOLNT
K TOMY, YTO BpeMsi OT BPEMEHH NPHXOIHTCSI NONPAaBASAThL Tele-
CKOIl N0 CKJOHEHHIO.
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B-tpersux, nporutel Tpy6bl TeJgecKona OpH pasaHuHBIX €ro
MOJOMKEHUAX OTHOCHTEJILHO TOPH30HTA TaKMKe MPHBOAST K
CMeILIEeH [0 3Be3/lHbIX H300parKedUH Ha POTO3IMYJIBLCHH,

B-uerBepThiX, YacoBO# NPUBOX MOxkeT paboTaTh HeLOCTa-
TOYHO paBHOMEPHO.

Bce ¢ororpapuueckie TeaecKonbl CHabxaiotced JOMONHH-
TeJIbHOHA TPy6O#l, B rNose 3peHus KOTOPOH pacroJsaraercst ne-
pekpectiie HuTell, 3anaua Hal/ronaTels Nepejl HauaaoM IKCIo-
3UIIH YCTAHOBHTb Ha IepeKpecTHe HUTeH Kakylo-HHOYIb A0-
CTATOYHO SIPKYIO 3Be3]y H Ha MPOTAMKEHHH BCEH SKCIOZHLUH C
MIOMOILBIO MexaHHu3Ma TOHKHX JBIDKEHHH yJaepXHBaTb 3TY
3Be3ly, Has3biBaeMylo Beiylilel, Ha nepekpecTuH. Jra Tpyba
Has3bIBaeTcs eudom, U cavo cofoit pasyMeercsi, 4YTO OH JOJKeH
GbITL MAaKCHMa/JbHO KECTKO CKpemJieH ¢ actporpadom.

PaccMoTpuM HEKOTOpble TpeGoBaHMsl, KOTOPhIE IpeNbsBJsi-
jotest K THAY. [Ipexzae Bcero BaxKHO, 4ToObl HabJ/0aaTeNb yBe-
PeHHO BHies 3Besjy Ha nepekpectud. st 3TOro niau 3Bessa
NOJDKHA ObITb JOCTATOUHO IPKOA WM AHAMETP THAa A0CTaTOYHO
goapminM. Tabauna 15a nokaswiBaeT, 3Be3Abl KaKoro OJecka
MOTYT GbITh BHIOPAHbl B KaUeCTBE BeAYLLHX A1 YBEPEHHOro ru-
AIIpOBaHUsl HA JHH30BOM actporpade, a Tabauuma 156 — Ha
pedJiekTope M 3epKajbHO-JTHH30BOM TeJecKone.

Koraa ¢ortorpagupyloT ¢ MNOMOULbI0 KOPOTKODOKYCHOTO
actporpada ¢ GOJbLUINM MOJieM 3peHHsl, HanpuMep, OObIYHBIM
GoToannapatoM ¢ pasmepoM Kajapa ot 24X36 1o 90X 120 mm
i nosem 3peust 10—15° u Gosee, MOXKHO OOOHTUCH FHIOM JHa-
metpoM 30—50 MM, TaK Kak B paguyce HECKOJBKHX I'DajycoB
OT TOYKH, Ha KOTOPYIO HampaB/JeHa OCb Kamepbl, MOXKHO HaHTH
3pe3y 4—6-ii 3Be3nHON Besuuunbl (4—67). Toraa, noeepHys
BeCh TEJECKOIN Ha 3Ty 3Be3]y, Mbl HECKOJBKO CMECTHM C IIEeHTpa
noas ofbeKT, KOTOpelil cofpajiuchk choTorpadupoBatb, H 3TO
GVIeT HeCTPAlIHO, TaK Kak IoJie 3peHHst KaMephl 3HaUHTeNbHO
Gouiblile.

Jlyuine, OfHaKO, MOCTYNHTH HHaue, B cucreme KpenseHus
THA2 K KaMepe HYXKHO MpelycMOTPeTb NPUCTOCOO/IeHNE, KOTO-
poe Mo3BOSN0 Obl HAKJIOHATEL ONTHYECKYIO OCbh T'Hia K OCH Ka-
Mepbl 110 06euM KOOpAHHATaM B mpejenax 3—5°. B atom cayuae
MBI LIEHTPHPYeM (HalpaBJ/isieM) Kamepy Ha HY2KHbIH HaM OODBeKT,
a ruj — Ha OJMKaluylo BeAyuLylo sBe3iy.

IToae 3penust Teseckona guamerpom 150 Mv ¢ GoKycHBIM pac-
crosiiueM 1 M coctaBasier npumepHo 0,7°. D10 3HAUMT, 4TO Be-
AVILYIO 3Be3ly HYXKHO HaHTH B 006JacTH TJOMAAbIO OKOJO
0,5 kB. rpaayca. Ecau B pafione Maeunoro [Tyt Mbl cMOxkeM
nogoGpath 3Be3ny 8—9” 6e3 ocoboro Tpyaa, TO Ha 3HAUNTENb-
HoM yaajsenund ot Maednoro IlyTtH, BO3MOXKHO, Npuiaercs 1o-
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Tab6auma 152
XapaxkTepucTHKn ruga (ysednuense I' u auamerp ofvextBa D)

. H IpelelibHasa 3Be3]Hasg BEJHUYMHA m B 3aBHCHMOCTH OT CI)OKYCHOI‘O
PaccTOANNA JHII30BOTO acTporpaga f', AOMYCTHMOFO KpPYXKKa DaccestHyus
P, OIUHOKH BeleHHS TejecKona A
Mapayetp XapaKrTeplicTHKA I'HAA
3Be3gHan
o nn 0. MM A7 ,X D, um peMdNHa
.
50 0,05 50 20 30 4m
100 0,05 25 40 50 5
200 0,075 20 50 75 6
500 0,075 8 100 | 100 7
1000 0,10 5 180 150 8
2000 0,10 2,5 300 200 8
¢ Ta6nuuwa 156
Ananoruunpie fannble 1 peeKTopa H 3epKajbHO-JHH30BOTO
TeJecKona
Itapamerp XapaKkTepucTHKa ruga
3pe3nast
f*, MM D, MM A X D, MM BEHuHHA
[ 4
50 0,03 30 30 30 4m
100 0,03 15 60 50 5
200 0,03 7 120 75 6
500 0,03 4 300 100 7
1000 0,03 2 500 150 7
2000 0,03 1 800 250 8
L4
BOJILCTBOBATRLCS 3Be310i 10—117. Kak BHIuM, 7151 yBepeHHO-
ro FHAHPOBaHUs HyxKeH rua aunamerpoM 300 mM. Koneuwno,
OuYeHbL HepeHTaOeNbHO K acTporpady MaKCHMaJbHOro B HalLHX
YCJIOBHSIX JAHaMeTPa CTPOHUTL THAL eule OOJbIIEr0 AnaMerpa.
[Tostomy npuusaTo AnaMeTp rvjga BLIGHPATH PABHLIM JHAMETPY
(hoTorpaduueckoro TesecKona, M yK He MeHblue, uem 0,7 aua-
MeTpa OCHOBHOrO Tedseckona. Tax, aBTOp Ha MPOTSIKEHHH MHO-
rux Jiet ¢ororpapuposan 150-MHATHMETPOBHIM pedieKTOPOM
- Hetorona, rugom koropomy cayxit 100-MHIAHMETPOBBIH ped-

qiektop (pue. 38). Uale Bcero yaaercsi HaliTH BeAyILYIO 3BE3Ny
6e3 ocodbix xJaomnor. Msobparkenne gororpadupyemMoro oobexkra
NIPH 3TOM MOXKET HEMHOT'O CMECTHTBCSI € IIeHTPa Kajipa, HO 3TO B
JOMYCTHMBIX Apejesaax, KOrja nosieBble aGeppaiii U npexie
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BCEro KoMa ellle He HauWHaOT ckasbiBatbes. Ho yxe npu do-
torpadupoBanui boapinofi Tymansoctd Anapomenst (M 31)
TPYAHO HaHTH MOAXOAAILYIO BEAyLIVIO 3Be3ay. JTO ycyrybis-
€TCsl TeM, YTO C THAOM HCIOJb3YeTCs MaKCUMa/lbHOe yBesuye-
Hie, H APKOCTh AM(PPAKILHOHHBIX M300parkeHUH 3Be3l PesKo
najnaer.

Hoqexiy Ke MPUXOAHTCA NPHMEHATDb oueHb OOJbLINE VBEIH-
YeHHA? ,HQJ'[O B TOM, UYTO B Te€4eHHe A0JTroro H YyTOMUTE/ILHOIC

R

.

Puc. 38. 150-muammetposniit peduextop astopa o [OO-ANATHMETPOBBIM

FHAOM W 50-MM/JIMMETPOBBIM HCKaTeseM. TerdecKonm HveeT 3JeKTpiYecKHH

uacosoli npupoy. [lpotuBosec pacnogoxen B ninknell uacTy no1apHoff ocH.

PsioM ¢ QoToannapaTon BHIHO OTBEPCTHE H KPENmexHbll BHHT 148 rhjia-
mukpockona. Teaeckon nocrpoen B 1968 r.

FUAHPOBAHHA TJa3 Ha(/)JI}OjlaTeﬂﬂ ycraer H MOXKET 3aMeTHTb
CMELLEHHE 3Be3/Ibl C [IepeKpecTHd, eC/ OHG B [10J1e 3peHtA OKY-
Jasapa cocrapisier He MeHee 30 muH ayrid. Ha nepsrix nmopax
3aMeydaloTCA 1 MeHbllHe CMelleHHs, Ho yxe uepe3 20-—30 MuH
rJ1a3 3aMeTHo ycraer. Slcuo, uro cmeuweHmo Ha 0,5° B moge
3peHHs OKyJAdpa rHuila JXOJKHO COOTBETCTBOBATH CMeUleHHe
3Be3Ibl Ha POoTo3IMYyJAbCcUH He Goslee ueM Ha BeJIMUNHY KPYXKKa
paccesiung, [lpuveM puamerp atoro kpyxka 0,05 mm. Toraa
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npu  GOKYCHOM pacCTosaHuH $oTorpaduuecioro Tejeckona
1000 MM 3TO cooTBeTCTBYeT cMeleHH0 TPyGhl Ha 0,05 mMu:
1000 Mmm = 0,00005 paguana win 10”7, 3HauuT, €cau CMEILEH MO
TpyObl Ha 10" COOTBETCTBYET CMellleHile 3BE3/bl B 110JIe 3peHus
oxyaspa ruaa na0,5” uiu na 1800”7, To yBesuueHHe rujga cocTas-
ager I'=1800 : 10=180*.

B jefictBuTesbHOCTH [ie/10 OGCTOUT HeMHOTO CJ0xKHee. B ca-
MOM JieJie, ecsii H3oOpaxeHne 3Be3 bl CMeCTHTCA Ha HOTOIMYIb-
cuu Ha 0,00 MM, TO Ha HOBOM ee MeCTe BO3SHMKHET HOBbI Kpy-
#® KOK paccennus, paBubiid 0,05 MM, Bmecte co crapniv oun cospa-

Ayt natHo paunoit 0,1 mm. Tlostomy pomycrimoe cmelueHe

3Be3/1bl 10/KHO ObITh Metbiie 0,05 mm 1o Kpaiineil Mepe pasa B
ABd, 4 3TO 3HAYHT, YTO yBEeJIHYEHHE Tljd B HalleM [pHMepe
J01A10 BozpacT Ao 3604, KoHeuHo, 3TH paccykieHHs He 03-
HavaloT, YTO HY>KHO OYeHb CTPOrO MPUAEPKHBATLCH YKA3AHHBLIX
BEJIMYUH NPH BeIGope VBednueHusi ruaa. I1pocTo Mul XoTean 1o-
® Ka3aTh, YTO AJs YBEPEHHOrO THAMPOBAHUs YyBeJaHUeHlle THia
AOJKHO ObiTh GonbiinM (Tabsi. 15). He HYXHO B TOUHOCTH BhI-

JepXKUBATb 3TH YBeJMUEHHSH, NOCTATOYHO, €CJAH OHH OYJIYT He

Gosee yeM B 1,5 pasa GoJiblie W MeHbllIe.

HauGosee pasymuo nenosis3oBarh B KauecTBe ria cav GoTo-
rpadudyeckuit Teseckon. JLis 3TOro J0CTaTOUHO HA Kpaw NoJs
3peHHsi, HO KaKk MOXHO OJIHKe K Kaccere, 4TOObl KOMA He CJIHLL-

® KOM TMNOPTHJIA H300paKeHUsi 3Be3l, YCTAHOBHTH OKYJAp, a
Jyudiie OKYJ/spHpli MUKPOCKON. B nosie 3peHus okyJasipa pac-
rnoJiaraeTcs rnepekpectue, KOTOPoe ocBenlaercst HeGObILON Jav-
noukoi. MUKPOCKON MOXKHO NnepeMeliaTh N0 KP&IO 051 3pe-
HUA JJIs TOCO, 4TOOBI BRIGPATH NOAXoOAdAuLyio 3Be3ny. Ilocae
BbIOOPA 2BE31bl MHKPOCKON 3aKpensiercsi. ITO yCTPOHCTBO Hve-
€T elle 0JHO NPeHMYILeCTBO 1epe;l 06bIUHBIM TiiioM. CMelleH e

e 3Be371 Ha QOTOIMYIBLCHH H B MOJIE 3PeHHS I'HAa-MHKPOCKONA H3-
3a nporuGoB TpyObl coBeplleHHO onunakoBoe. Ilostomy Bo
BpeMsl THAHPOBAaHHA MOXKHO OBITh YBepPEHHBIM, 4YTO KauecTBO
CHHMKA He [TOCTPaJaer M3-3a TPYAHO YUHTLIBAEMBIX HEOJHHAKO-
BbIX NporuboB Tpy6bl W ruja.

s noaydeHus GOJbILIX YBeJAHUEHHIT HE HYXKHO 1ICKaTh
CJAHIIKOM KOPOTKO(DOKYCHbIE OKYJSPhl, TaK KAK B MOJE 3peHud
CHJILHOTO OKYJ/IsIpa cavble TOHKHE HUTH OYIYT BBILVISIAETH TOJ-
CTbIMH H TOUHOCTDL THIMPOBAHHS CTaHeT HeBbICOKOH. YTtofwl
HUTH OBIJIH BHAHBI TOHKHMI, HYXKHO, 4TOOBl OKYJADP Obla Cia-

« ObIM, €ro oKyCHOe paccTosIHHe J101KHO ObiTh B npegenaax 10—
20 My, JLs1 TOro 4TOOLE ¢ TAKINMI OKYASIPAMH [10YUHTb yBeH-
yenne 200, HYKHO NPUMEHHTH J1HH3Y BapJ/oy Wi okyasapHsil
MHKPOCKOMN. Y Be/lnueHHe JHH3bI Dapaoy HIM MHKpocKona
JOJUKHO COCTaBHTL B HauleM npiMepe 2—4%,
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§49. CETKM M MEPEKPECTHS

Cerka WM MepeKkpecTHe HHUTeH — NOBOJBHO JEJIHKATHOE
yerpofictBo. OnTuManbHas TOJLLMHA 3THX HHTeH okojso 0,01—
0,02 mM. B KauecTBe HHX MOMKHO HCMOJNb30BATh BOJIOKHA, M3
KOTOPBIX CBHUTHI Lie/iKOBble HUTH. HuThb pacn/eraercs, H BOJOK-
Ha OTAEAAI0TCS APYT OT Apyra. MOXHO NPUMEHSTh H BOJIOKHA,
H3 KOTOPBIX COCTOUT BaTta. OHH TOHKH ¥ JOCTATOYHO AJIHHHBI,

BuiHyB BOJIOKHO, BOOpYyXKaeMmcsl JYIOH H YCTaHaBJ/HBaeM
BOJIOKHO Ha KOJIEYKO, BBITOUEHHOE M3 aJIOMHHHS WJIH OTpe3aH-
HOe OT TOHKOCTeHHON TPyOKH Noaxoasilero gnamerpa. Inamerp
Kosiedka jJo/keH HemHoro (Ha 0,5—1,0 Mm) mpeBbliiate nua-
MeTp noJeBofl auvapparMbl oxysaspa. ToJiMHa CTeHOK TpYG-
KH — OKOJIO | MM W BbiCOTA KOJieuKa — 3—5 MM,

KuageM KOJMBIO HA CTOJ U OCTPbIM HOXOM JleJ1aeM B MSITKOM
MeTaJljie JiBé HaceYkd Ha AHAMETPaJibHO NPOTHBONOMOXKHEIX
Kpasix KOJblia, NOTOM [OBOPayuBaeM KOJbLO Ha croje Ha 907
1 JlesaeM eiile oqHY Haceuky. C NMpOTHBOMNOJOMKHOIO Kpas je-
JlaeM pSIOM JIBe HaCeuKH Ha paccTosiHMM npumepHo 0,1 mM. 3a-
TeM yCTaHaBAMBaeM HUTH. B oaHOM HanmpaB/ieHHH NoOJyyaer-
csl OlHA HUTh, a B NEPNEeHAUKYJAPHOM HamnpaBJeHHH — mapa
TeCHO PacrnosloKeHHbIX HHUTeH. B TOuKe nepeceueHHs HUTeH B
LIEHTPE KOJIeUKa PACCTOSHHE MeXAy STHMH ABYMS NOCAEeIHUMU
HUTAMH okosio 0,05 mwm.

Ha xouuax HuTeli yKpeIwifieM 1o FPY3HKy H3 [JIAaCTHIHHA,
a Jiyulle M3 CBHUHIOBOfA MPOBOJOYKH WM nojaockH. Koseuko
NONHHMAaeM H YCTaHaBAMBAEM TaK, UTOOH I'PY3bl CBOGOIHO CBU-
caJH W HaTsTHBaJAd HuTH. locse 3TOro B HaceukH, KyjAa ycra-
HOBJIEHBl HWTH, KalaeM N0 MaJIeHbKOH Kalje KaKoro-Hubyab
cuHTernyeckoro Kiaed. Ilocsie Toro Kak kJjel saTBepreer, oGpe-
3aeM JIMIIHHE KOHILI HUTEH BMecTe C FPY3HKaMH.

Koneuko ycraHaB/aHBaeTcsi B OKyJsAp B palioHe MoJeBoi
nuapparmel. OHO mepeMernaeTcs BAOJb OCH OKyJspa OJKe
WU Jajiblie OT JIHH3 A0 TeX Mop, NOKa HHTH He CTAHYT BHIHbLI
pe3ko Ge3 HanpsiKeHns rJjas.

Jast Toro yToGsl HUTH OBITH XOPOLLO BHAHBL Ha POHE TEMHOT 0
HeGa, HX HYXHO NOACBETHTh. [lJ15 3TOrO B CcrellHaIbHOH TPyOKe
yCTAaHAB/HBAETCS JaMMouka, Koropasti OyJeT MX OCBeliarh.
B iiens namnbl BKJIOYEH peocrar, YyToObl MOXKHO ObLI10 MEHSTb
ocBellleHHoCTh HHUTell. [Turanue namnbl NPOU3BOLHTCA OT 6Gata-
pefikil KapMaHHOro ¢oHapsi WIH Jydiie OT IOHHKAIOUIero
TpaHcdopMartopa [7].

s Toro uyToObl TaMna He 3acBeYnBaJa 11014 3pEHHUs, HYXK-
HO Ha KOHLe TPYOKH yCTAHOBUTH AHadparMy avamerpom 2—
3 MM, uTOOLI OCBellaJach TOJIbKO cepeilHa rnepekpecrus. Yro-
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fbl mepexpecTye Jyuile Obl10 BHAHO Ha QoHe Heba Ge3 nobas.ie-
e U ADKOCTH, MOKHO MEXIY JaMIOH H MepeKpecTHeM ycTaHo-
BHTb OpamxkeBelil cBeTopuabTp. [IpekpacHo paboraloT B 3TOM
KayecTBe cBeTo1H0abl. VX raGapurel Tax Masel, 4TO 1OCTATOYHO
MpOCBePJ/IHTL B HYXKHOM MeCTe B CT€HKe OKYJ/spa OTBepCTHe H
IPOCTO NPUMOTATb CBETOJHOJ H30JEHTOH.
MoXKHO € yCrnexom NpHMEHUTb H APYTHE KOHCTPYKLHUH Iie-
peKpecTHil.

bd §4.10. HTO 3HAYMUT «IOMACTb B 3KCIIO3WLIHIO»?

Bo usGexkaHue HepopasyMeHHH MM0OA 3KCNO3HLLHUEH Mbl Gy aeM
0j{pa3yMeBaTh He BbIAEPKKY f, a NPOU3BeeHHe OCBeleHHOCTH
y4acTKa 3KCIOHMpYeMoH IIeHKH £ Ha BbluepxKy Lf.

[TpaBU/IBbHO 3KCMOHHPOBAHHLI HeraTuB JOJUKEH HMeTh OIl-
TUMANBHYIO HAOoTHOCTH. Ho uTO 3Hauur «ontuMaibHas MJOT-

e HOCTb»? B cBoe Bpemsi 6blin OTOOPaHbLl KMHOKAAPLI IOPTPETOB,
ClleJIaHHBIX BBIJAIOULHMHCS COBETCKUMH KHHOoneparopami. Ilo-
yepHeHHsl OCBElIeHHO! CTOPOHBI JiMLa HA HEeraTuBaX, OLEHEH-
Hble 3KCTepTaMH Kak «HOpPMaJibHble», B CPeJHEM HMeJH [JIOT-
Hocts Ha 0,85 M Bolue nuiotHocTH Byann. B 1963 r. sty nuor-
HOCTb BRIGPAJIH KPUTEPHEM CBETOYYBCTBHTENLHOCTH [J151 YEpHO-
GesblX IJIEHOK OOLLEero Ha3HaueHHsl B COBETCKOH CHCTeMe eau-

o nun ceerouyscreurenastoctd FOCT. Tlo T'OCT 1963 r. ceero-
YYBCTBUTEJNLHOCTh €CTb BeJHUHHA, ofpaTHad TOH 3KCIO3HLMH,
KoTopast HeoGXOANMa AdaHHOM MJeHKe AJIs NOAYUeHHs IVIOTHO-
cru 0,85 map Byassio,

S 10

o HD‘,+0,85 !
rae Hp,+0,85 — IKCHOBHILHS, NPU KOTOPOH MOAyUaeTcsl MJoT-
® pnoctb HeratHBa Ha 0,85 Bbille IJIOTHOCTH oTorpaduyeckon
pyanu dorosmyascu. Takum ofpasom, ecjau, Hanpumep, AJis
nosayueHust miaotrHoctH Ha 0,85 Bolle nJOTHOCTH Byasi Tpedy-
ercst 0,056 1K +¢, TO YYBCTBUTEALHOCTL 3TOH 3MYJAbCHH paBHa
10/0,056=180 ex. 'OCT. Ecan B pesysprare noucyera ocse-
IEHHOCTH HA MJIeHKe BBISICHUIOCH, 4TO OHa paBHa 0,056 nk, to
5TO 3HAYHT, YTO HYKHASI SKCMNO3HILHA NOJYUHTCS NPH BbIAEPK-
ke | c
OcBelleHHOCTb Ha IJIeHKe MOXKHO BLIUHCIHTD 110 Qopmy.le

E (k)= B,A%,

rae B, — mOBepXHOCTHasl SIPKOCTL OOBEKTa, BBIPAXKeHHAs B
KaHienax Ha KBajapatHblii Merp (ku/m?) ¥), A —sddexruBHOR

*) 1 krm® =1 waur = 0,000l cruiu6.
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OTHOCHTeJIbHO® OTBepcTHe. Hanpumep, sipkoctb JIyHHI B no.-
noayuue 2500 Ka/M?, OTHOCHTENbHOE OTBEPCTHE TeJIeCKOona
1/6,3, Torja OCBeIleHHOCThb Ha IJIEHKE COCTaBUT

3,14 1 -
S F = = 00 JK.
7 X 2500 % 397
IlpeanosioxuM, 4To Mbl pacroJaraeM MJaeHKOH YyBCTBHTEb-
itocteio 200 ex. TOCT, Toraa asst Toro, 4ToObl MNOMYUHTL Ofl-
THMaJIbHYIO IJIOTHOCTB 0,85 HaJ Byasblo, HYZKHA 3KCIO3HILIS

=== 0,05 ax-c,

BHIIEPAKA NPH 3TOM okaxercs t=H/E=0,05: 50=0,001 c=
=1/1000 c. Mtaxk, eciu JIyHy CHATb B NOJHOMYHHE TeJeCKOMNOM
C OTHOCHTENBHBIM oTBepcTHeM 1/6,3 Ha muenke 200 ex. 'OCT
¢ sbigep:kkoit 1/1000 ¢, TO Mbl IONY9HM IMJIOTHOCTb HEraTHB-
Horo usobpaxenus JIyne! na 0,85 Bpllie Byasnu. DTy BhIIEDKKY
MOXKHO yBeauunth 10 1/500. Torza HemHOro Bo3spacraet
(na 0,3) naoTHOCTL HeraTHBA.

Hetpynuo BoiBecTu opmyiiy, KyAa BOULTH Obl BCe HYIKHEIC
HaM BeJHYUHbI. Bbiiep:kKa B 3TOM c/lyuae paBHa

12,7v?

rie ¥ — OTHOCHTeJNBHOE (DOKYCHOE PacCTOsSIHHe HJAH «iHad-
parmar», By, — apkocTs o0bekTa B KA/M2, S — CBETOYYBCTBI-
TeabHocTh B egnHuuax [OCT, v — kosddunuent nponyckanus
Teseckona. lasa npocBersentHoro pedpaxropa 1=0,9, naa He-
npocBeraedHoro t=0,8. Jlis JBYX3epKaibHOro pedcKTopa
v=0,7, 715 MHOTrOJIIH30BLIX IIPOCBETJIEHHBLIX OOBLEKTHBOS
1=0,8--0,6.

B cnyuae npuvenenHs OKy/AsPHON KaMepbl B GOPMYTY Hy kK-
110 TIOJICTABJSITH KBAAPAT 2KBHBAJI@HTHOTO OTHOCHTENBHOTO (ho-
KYCHOTO PaccTostitist, a KO3(phHIHEHT NPONYCKAHUS TeNECKONa
YMHOAKNTb Ha KO(PODHUILHEHT NPOMyCKaHHS OKYJAPHOH Kaie-
PBbI, KOTOPDLIt MO:XIIO NPHHATH paBHbIM 0,8,

Hanpruep, na teneckone Kaccerpera puamerpou 250 My n
¢ doxycubiM paccrosHiem 3750 mm (1/15) ycranoB/eHa Oky-
JisipHas KaMmepa C NPOeKLHOHHBIM yBeJHUeHHeM B LIeCTh paa.
Hy:kHO BBIYHCINTD BBIIEPKKY A5t cheMku CaTypHa Ha mnJern-
ke 250 ex. TOCT. Ilpexxzne Bcero, sKBHBa/JEHTHOE OTHOCHTE -
Hoe (DOKYCHOE pacCTostHue Beel cucteMsl pasHo 15-6=90. B3ss
U3 Ta0JHLbl NOBEPXHOCTHYIO spKoCcThL CaTypHa, NOACTaBJsAEM
BCE BEMMUHHB! B GOPMYyayY:

12,7-902

m=7,3 ¢ wan npumepuo 7 c.
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Bbigep:kka B 7 cekyHa notpeGyeTr oueHL XOPOILEro X0Aa 4aco-
BOro NpHBOJA W CNOKOHHOK aTtmocdeprl. ECAH 3TOro Het, Bbi-
MepKKY MOMHO COKPaTHTb, B3AB IUIEHKY GOJblUEH UYYBCTBIH-
TeJIbHOCTH HJIK YMEHbLIHB yBeJHYeHHe OKYJADPHON KaMepnl i
SKBHUBAJIEHTHOTO  OTHOCHTENHHOro (POKYCHOrO  PACCTOAHHS.
B3sis nuenky gyBctBuTesbHOCTBIO 350 ea. TOCT n cokparns
yBeIHUeHHe OKYJIAPHOI KaMepsl A0 4 (3KBHBAJEHTHOE OTHOCH-
TeJIbHOE OTBepCTie cHcTeMbl 60), NMoJydHM HOBOE 3HAUYeHMH:
BoliepkKH t=2,3 ¢c. C TaKoil BblIEpKKOH TPeBOBAHMS K yaco-
® BOMY NPHBOAY 3aMETHO HHxKe, Ja M BEPOSITHOCTb PasMbIBaHNH
u300paKeHHsI MeHbLLe.

Bo Bpems pacueroB 1o paHHo#§ GopMyse HYXHO MOCTOSHHO
MOMHHTB, 4YTO foayvyaeMas BblAepiKKa JacT nodepHeHue 0,85
Hal Byasblo. OIHAKO 4acTo Takasl MJOTHOCTb He Tpefyercs.
Hanpuvep, npu Qororpabuposannn conHeuHof KOPOHBI BO
BpeMs MoJIHOro 3aTMedus naotHocts 0,85—1,0 MoxeT cooTBer-

e CTBOBATb BHYTPEHHEH KOpOHe, TOrja Kak BHELIHHE ee paiioHb!
OyayT MMeTb Ha HeraTuBe 3aBejOMO MeHblIMe MJIOTHOCTH, Her
ITHKAKOro CMbIC/1a npopabatblBaTh IJIOTHOCTH VAJEHHBIX yac-
Tel XBocTa Komerbl 10 BeauuuHs! 0,85—1,0. ITnoTHOCTL 3eM-
HOW TeHH Ha noBepXHOCTH JIVHBI BO BpeMsl 3aTMEHHS TAK BeJH-
Ka, 4To npi GororpahupoBaHHH HET HYXKAB, 4TOOBI OHA MPoO-
paboTanach Tak xe Xopoio, Kak u Jlysa B noanonyuue. Opry-

» HO B IOA0OGHBIX C/yuaaX JOCTATOYHO, UTOOHI 3TH OOBEKTHl HMEIH
NJ0THOCTD Ha HeraTuBe 0,3—0,4 nag Byaneto. [Tpu Kosduiiuen-
Te KOHTPAcTHOCTH 1,0 3TO COOTBETCTBYeT YMEHDLISHHIO JOTra-
prpma sKkcnosuiun nipuvepro Ha 0,5—0,7, a BLIAEPKKH B 3—
5 pas nporTus BolulciaeHHoH. Hanpumep, spkocTb 3eMHOf
TeHH Ha moBepxdocTH JIyHel Bo Bpema 3arMenus 0,05 ga/mz.
Cunvaem Ha nienke 130 ex. 'OCT ¢ noMomplo o6beKTHBA

e «Taup-3» (1/4,5). Boraucans no dopmyae (10) Bouaepxky, mo-
ayunm 50 ¢. IT10 BblIEPKKA, NPH KOTOPOIl MJIOTHOCTD 3aTMUB-
wefics  JIyHBl Ha HeraTnse Oyler Takas iKe, Kak y .Juua
yesl0BeKa B 3HOUHBIA Jenb. Ham e HyxKHO nepeiaTe Breuat-
JieHle TeHH 3eMIn TOALKO ¢ HeGOoIbIoil npopaboTKoR aeTasiell
JYHHOM TOBEPXHOCTH. YMEHbIIUB BBIYHC/JEHHYIO BbIEPIKKY B
3—>5 pas, noayuum 10—17 ¢, Cunvas nyHHOe 3aT™MeHUe 4 vasi
1985 r., aBrop moayuun ¢ nomousio «Taupa-3» Xopolure Hera-
THBBl C BBIAEPXKKON 8 ¢ /i MOMEHTa rocse Hadana [OIHON
¢asbl 3aTMEHHA U C BBUIEPKKOH 16 ¢ B MOMEHT HanGobLIel

o (asol

Cuuvas Ha obpallaeMylo (B TOM 4Hc/Ie LBETHVIO) NJIeHKY, MbI
MOXKeM Monb3oBatuest  opmyaoi (10), Tak kKak 10 Havada oOT-
OeTHBaHHA elle HeOOPALIEHHOE H306paKeHIe UMEeeT MIOTHOCTD
B CIOKETHO BaXKHBLIX MecTax okovso 1,0, IlpaxkTuueckn sto 3ua-
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YHT, YTO YYBCTBHTEJNBHOCTH 11BEeTHOH oO6pamiaeMoil MJeHKH Co-
OTBETCTBYET YYBCTBUTENLHOCTH HEraTHUBHOH MNJEHKH, €CJIH Olia
ornpejeseHa B OJHOM CHCTEMe elHHHIL.

PaccMoTtpuM Tenepb, UTO 3HAYHUT «NOMNACTb B 3KCIO3HILHIOY,
€C/IH NOBEPXHOCTHAS IPKOCTb OObeKTa U3MeHsieTCsl B GOMbLIHX
npenenax. Hanpumep, pasHuua Mexiay fAPKOCTbIO BHYTPEH-
Hell W BHellIHell KOpPOHBI MOxKeT oTinyarbes B 250 pas. dr1o 3Ha-
YHT, YTO NPH OJHOH BbIAEPHKe SKCNO3UIHA B Pa3HBIX 4acTAX
Kajapa Oyjer oTJHYaThes B 250 pas 3a cyeT Pa3HOH OCBEIEHHO-
CTH Ha TJeHKe. JlorapudM 3KCrno3uuMH, OTKJIAAbIBAaeMblH Ha
CeHCHTOMETPHYECKOM Tpaduxe, B JHaHHOM CJyydae paBsed
lg 260=2,4. Ecau xosdduiiMeHT KOHTpacTHOCTH paBeH 1,0,
TO Pa3HOCTb MJIOTHOCTEN Ha HeraTuBe cOCTaBUT Toxe 2,4. Tak,
ecsi cambie cjabble yacTu H3oOpaxkeHHss OYAYT HMeTb IJIOT-
Hoctb Ha 0,1 Bblie Byasau, To HauboJee NJIOTHbIe MecTa OyayT
UMeTb IVIOTHOCTb 2,5. 10 MHoro. B 3THUX 4acTsiX HeratwBa Mul
notepsieM Aetanu. [Tonpobyem nposBuTh HeratHB N0 Ko3(ipu-
uueHTa KoHtpactHocTH 0,65. Torza HHTEpBaN MJOTHOCTEH Ha
Heratue cocraBut 0,65 or npexxHero 3HaueHus, 2,4 -0,65=1,6.
ITO 3HAYUTENBHO Jyullle, TaK KaK BepXxHee 3HaYeHHe NMJIOTHOCTH
cKopee Bcero OyleT YKJAIbIBaThLCA ellle Ha TP SMOJIHHEHHEBIH
YYaCTOK XapaKTepHCTHUeCKOH KPHBOH, M TOHaJbHBIE MOAPOG-
HocTH OYAYT COXpaHeHBl. YMEHbUIMB 32 CYET COKpalieHHs
BpPeMeHH NPOABIeHHA KOo3(pPHIHEHT KOHTPACTHOCTH, Mbl yBe-
Anduau GoTorpapuuecKyro mWHpPOoTY.

Onnako Bce 3T0 ClpaBeiJiBO, €C/IH Mbl BLIOEPEM BBILEPKKY
€O CHalillepCcKoH TOYHOCTBIO, [1peanosnoxum, YTo Mbl OMHO.IHCh
B TPH pasa, Hanpumep, HenozepxanHu. Toria sKcnosuuus
YMEHBILUHTCSH B TPH pasa, a ee jiorapudum Ha 0,5. ITpu xosdduuu-
ente KoHtpactHocTH 1,0 maotHoctu ynanyT Ha 0,5, a npu Ko-
adduurente KoutpactHoetH 0,65 — na 0,5-0,65=0,3. dto 3ua-
YHT, YTO NPH MJOTHOCTH Byanu 0,4 BHeWIHSS KOPOHA JOJIXKHA
6bls1a Obl UMeThb NJIOTHOCTDL Ha 0,1 Hibke muaotHoctH Byasu. Ho
NOCKOJIbKY 3TO HEBO3MOXKHO, OHa NPOCTO MPONajer, 3akpuiTas
BYaJIblo NpPosiBNeHUs1. BepxHsia xKe MJIOTHOCTh YMEHBIUIHTCH HA
0,3 u ansa BHyTpeHHeH Kopousl craHeT 1,3. 210 Xopowas mior-
HOCTb, OHa AaXKe HEeMHOrO Jiydlle, 4eM B NPeblIyIIeM clyuae.
3HayHT, B KOHLe KOHIOB MBI CMOXEeM CHieJlaTh XOPOUIUH f1o-
3UTHBHBIH OTIIEYATOK, Ha KOTOpOM He OYIeT BHIHO TOJBKO
BHCILHHX YacTedl KOPOHBI, 3aTO BHYTPEHHHE MpopaboTaioTcs
OTJIHYHO.

B tom cayuae, ecsiu Mbl nmepesep:kanyl KOPOHY, NPOH30HAIET
obpaTHoe. BHewnss KopoHa npopaboTaercsl HECKOIbKO NaJblle
OT COJHEYHOro JuMGa, a BHYTPEeHHss OKaXeTcs Iepelep:KaH-
HOH, U MHOrHe A€Ta/]u TPONajyT.
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Hcnonesys dopmyay (10) u uncna taba. 12 u nmest B BuAy
HallH PacCyXJeHHA, Mbl B COCTOSHHH BBIYHCIHTbL BBIAEPKKY
JJI1 MHOTHX OTHOCHTEJBHO APKHX OGBHEKTOB.

Ilpu cwpeMKe 3Be3fHBIX NoJell npenenabHas 3Be3/Has BeJiu-
YHHA TeJeCKoNa [OCTHraeTCsl MPH IJIOTHOCTH ByalH OT Heba
0,5—0,8. ITouemy? IlpeacraBum cefe, 4UTO 3IKCHO3HIMS Oblia
HelocTaTOuHOM M QOoH OT HebGa npuHaa 3Hadenue 0,2 Haxy Bya-
Jblo. 3Jech, Ha HIKHEM KDHBOJWHEHHOM YyUYacTKe, IDajJHEHT
(HaKJIOH XapaKTepHCTHUECKON KPUBOH) HU30K, a 3HAUMT, HU-
® 30K M KOHTpAcT u3o6paxeHud. [losTomy camele ciabble, ensa

BbICTYTIAIOIHE H300paXKeHUs NpeLebHbIX 3Be3]l NPaKTHYeCKH

cnuBaioTcst ¢ GoHoM. UToObI NOBLICUTH KOHTPACT MeXAY hoHOM

H 3THUMH 3Be3JaMH, 3Ty 4acTb H300paxKeHHS HYXKHO «IepejBH-

HYTb» Ha NPSMOJIMHEAHBIH y4aCTOK KPUBOH, I'ie KOHTPACT 3Ha-

YHTEeJNbHO Bhille. Ho 1151 3TOro Heo6X01uMO YBEMHYHTE IKCHO-

sunuio. Tak Kak npH JaHHOH CBEeTOCHJIe OCBEeUIeHHOCTh Ha

e TUJIEHKE OT AaHHOTro 06beKTa MOCTOSHHA, TO OCTAeTCH YBeJHUHTh

BbUAEPKKY. DTO NPABHIO KACAETCH HE TOJNBKO 3BE3JHBLIX H300-

paxkeHuii, HO M H3006paxeHus cJjabbix TymaHHocrefi. ITosto-

My, CHHMas cjabble TYMaHHOCTH, HYXHO TaKxkKe CTPEMHTBCS

ROCTUTHYTb JAOCTAaTOYHOH IJIOTHOCTH ()OHA Heba.

KoHeuHo, 3T0 He 06513aTeNIbHO A€/aTh, KOTAA Mbl HMEEM AeJI0

C APKUMH OObEKTaMH M He CTPEMHUMCS JOCTHUTHYTH IpeaeNbHON

» 3Be3/lHOH BeaH4MHBL. OFHAKO eC/TH Mbl He XOTHM «BBITATHBATLY
NO3UTUB NPH MeyaTH CO CJHILIKOM [PO3payHoro HeraTusa, ecjau
Mbl XOTHM MNOJYYHThb AOCTATOYHO TJIyOOKHI YepHbIH TOH Heba
BMECTO CE€POro, Jiydille BCEro CTPEMHUTbCH K TOMY, YTOObLI BhI-
IepxKkKa Obl1a MaKCHMalbpHO Bo3MoxkHasl. [Ipumep Takoro
CHHMKa JaH Ha puc. 39.

[Ipu noabope KCHO3HIHA C MOMOIULLIO MPOGHLIX CHHMKOB
(3KCMOHOTPaMM) UacTO HYXKHO XOTS Obl NMPHMEPHO ONpPeAesHTD
IJIOTHOCTD MOJYYEHHOro HeraTUBHOTO H3o6paxkeHus. Mano Kro
u3 JoOHTeleH 1MeeT JoCTyn K aeHcutomerpy. [loatomy Hano
yMeTb Ha IJ1a3 ONPEeNeJUTb NJOTHOCTL Byaslu HIH H300paKeHus
Ha HeraTupe. CreJaTb 3TO MOXHO, CPaBHUBasi HCCJeLyeMDIi
HEraTHB C HECKOJIbKHMH HeHTpaJibHO-cepuiMH QUAbTPaMH pas-
HOI MJIOTHOCTH.

Tpyano umerb Goabuioli HaGop CBETOPHIBTPOB, NOITOMY
MOHO HCIOJNb30BAaTh KYCKH 3acBeUYeHHOH H HPOABJCHHOH
NJIEHKH, KOTOpble H3MepsioTcsa 3KcnoHoMerpoM. Urtobbl nosy-
YUTh TaKHe GHJALTPH PA3HOH MJIOTHOCTH, HYXKHO 3apsiiTh an-
napaT HeraTHBHOH [JIEHKOH M CHATH ¢ Pa3/JHUHbIMH Juadpar-
MaMH H BBIJEPKKaMH COBepllueHHO Oesblil aUCT Gymary,

PaBHOMepHO ocBeTHM GeJbiil 3KpaH Tak, YToGhl NPH 3a1aH-
HOH BblIep:KKe AHadparma Obisia mpuMepHo 8. 3akpoem ofbek-
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Puc. 39. Vuacrox Maeutoro [TyTy, cHsTEll B yCJAOBHAX 10KIOI ropHOiT 0f-

cepraTopul. Actporpad ¢ o6LeKTHBOM «Npan-9» nocTpoed B BaruHCKOM

ABOpUE NAOHEPOB if WIKOJALHIKOB noi pykosogcrsoM C. . Copuna. [lia-
cruHka ZU-2, soliepixka |4 20 mun

THB 0 22 0 ciaedaeM nepBslil cHiniok. Terepb IpHOTKPOeM
avadparmy 1o 16, notom xo 11, 8 u T. 1. 3aKOHUIN CHEMKY ¢
adadparyoit 2. Ecnun Takoid anadparsibl HeT, [Ipofacpriiodalh-
HO yBeqvuM BoiaepykKy. [locsie npoaBienusa Mol NOIVYHM Iie-
CKOJILKO KalpoB pa3JHUHON HENpo3payiocTH H MJIOTHOCTH.
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Kak onpeieiuTs HX Henpospaunocts? HyxkHO 3Kcmonoverp
HANPABHTbL Ha PaBHOMEPHO OCBelielHbil Oedslll 3KpaH H 3a-
MEPUTh SKCHO3MHUIO. 3a1eM HOMHOCTLIO 3aKPEITh OKHO 3KCIO-
Hoxerpa GUALTPOM H 3al0BO H3MEPHTL 3KCNO3LiHio. Ecan
pasitia CocTaBUT O1HO Je/lcHHe Anadparvbl — QUIALTD ABYX-
KpaTkblii, eCaIu ABa AeNeHHs -— UeTbIpeXKPaTHbiil, TpH xe’e-
HIISt — BOCBMHKPATHBIN U T. I.

Tenepp Hyxk10 HaliTH oTtorpaduyeckyro NJA0THOCTbL CBETO-
¢unuTpoB. Tak Kak oHa paBHa JjorapH(My Hernpo3pauHoCTH,
Haiizev JiorapngMbl HEMpO3pAaUHOCTH A5 Kakaoro huiabrpa c
MOMOIiLBI0 MUKPOKAJbKYJASTOPA HWIH 10 TadaHIe J0TapHPMoB.
[Tpuresem npumep. Tloayuusca taxoil psija HernpospauHocTeii:
1,4: 2.8; 5,6; 11,2; 22,4; 45; 90, 180. Haiinem necsatiuHeie n0-
rapupumpl. B Hawem npumepe ato 6yaer takoit paa: 0,15; 0,45,
0,75; 1,05; 1,35; 1,65;1,95; 2,25. 10 u ecthb ororpapuuecke
MJIOTHOCTH HAWIHX CaMojeqpHbIX (PUJIBTPOB.

Ha kax1oM TakoM GUabTpe Co CTOPOHBI IMYJILCHH HATIHIIIeM
Tylwso ero ¢ororpaduyeckyio MJAOTHOCTb, Tenepb, Hves Ha-
60p 3THX QUIBTPOB, MLI MOXKeM CPABHHBATL Ha I3 HX IJOT-
HOCTh C NJIOTHOCTSIMH Y4&CTKOB HEraTHBOB. IJTH IV1a30MePHble
OHENKIH JAOCTATOUHO TOUYHBl jJIsi GOJBIIUHCTBA DPAKTHYLCKHX
ueseit.

5 7. JI. Cunopyxk, M. P. Wnvasesng



FTABA MATA4A

®OTOI'PAOHNPOBAHUE
CTAHIOAPTHBIM ®OTOAIIITAPATOM

§5.1. TIEPBBIE [UATH

Ceituac, korja TexHuka gororpadbuy AOCTHIJIA 3HAYHTE/b-
HBIX ycnexos, dororpadupoBaHue HeGeCHBIX TeJl 4acTo mnpes-
crapjisier coboi 3ajauy HeHaMHOro cjloxHee dororpaduposa-
HUsl OObIYHBIX 3€MHBIX CloxeToB. Bor npumep. 3umoti 1951 r.
51 OOJUKHJL Y IIpUsiTesisi'Ha Beuep ero «PoToKOp», KyNu/ nauxky
naacTHHOK uyBcTBUTenbHocThio 800° no Xeprepy u Jpudxpua-
Ay *) v Bedepom Bbillle] Ha yJauly. B Te Bpemena ropoackoe
OCBellleHHe e/Ba 3apoxjajoch, U B JleHuHcKe-KysHenkoM, rae
1 TOT/la »KIJI, MOXKHO Obl/I0 Gecx10noTHO Habmoaate Boabuwyio
tyMaHHocte OpuoHa B Tpy6y M3 OUKOBBIX cTeKoa. Jleno 6piio
3UMOH, H eCTeCTBEHHO, 4YTO, YCTAHOBHB (OTOANNAapaT Ha TPeHo-
re, 1 Hanpasua ero Ha cosBesgue OproHa. ChoxycupoBas no
MaTOBOMY CTEKJy H3006paKeHHe, 51 ObL1 HEMaJIO YIUBJIEH, KOT/a
06HADYKHJ, YTO H300paKeHUs 3Be3J| OblIH XODPOIIO BHAHBI HA
MaTOBOM CTeKJie. 3aTeM BCTABHJ KacCeTy ¢ maacTHHkoi. [lo-
cJie 3TOTO 0CTaBaloCh TOJNBKO YCTAHOBHTH MAKCHMAJILHYIO IH-
apparMy ¥ Ha 1oJ4aca C NOMOILBIO TPOCHKA OTKPHITh 3aTBOP
annapara. OJHaKoO 4epe3 NATb MHHYT MOE TepIieHbe JIOMHY.IO,
U s IoMYa/ICA NposiBAATh MJaacTHHKY. Herarus MeHs norpsc.
HecMmotpsa na To, uto doroannapar 6bl/i HeMOABHIKEH, UyBCTBH-
TeJbHOCTb He CJHLIKOM BeJlHKa, a O0beKTHB He OUYeHb CBETOCH-
JIeH, sl OTYeTJIMBO BMJes Ha HeratrHBe KOPOTKHE CJielpl 3Be3j
A0 5—6-# 3Be3qnoil Benuunnbl. Ho Gonee Bcero meHs nopasuna
tymaHHocTb OpuoHa, Kortopasi Gbljia OTYETJIHBO BHAHA B BHIe
CMa3aHHOTrO NATHBILIKA. KoHeuno, 3TO 6bl1a TONBKO IEHTPaJb-
Has, Haubosee ApKas 4actb TyMaHHOCTH, HO BCe-Tak!

Jns nosyueHus 3Be3HBIX C/EIOB HA MJACTHHKE (IJIeHKe)
npH HeNoABHXHOM doToarnnapare HyKHbl YCTOHYHBBLIN 1ITATHE,
YyBCTBUTE/bHAA [JIEHKA, TPOCHK, H, KOHEUHO, HE CJIHLIKOM
3acBeueHHoe He0o.

Bnanu oT ropoickux orteit GoTo0OBEKTHB C OTHOCHTEJBHEIM
orBepcrueM 1/2 (nuadparma 2) na naenke 130 eq. TOCT nozgo-

*) Okosio 45 ex. T'OCT,
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JdeT clieJiaTh BbIACPXKKY IO OZHOr0 yaca. B stom ciiyvyae HebHo
npopaéaTmBaeTCH y2K€ HAacTOJMbKO, 4YTO CTaHOBSATCH BUIAHBI CH-
JIYSTbl JAepeBbheB, A0OMOB HJIH fauleH Ha (bOHe OTHOCHTEeNbHO

Puc. 40. Bpamenue ne6a BOXpYr ceBeproro noJioca mupa. OcTaBHB Ha

40 MuH OTKpBITHIM 33aTBOp CBOel 3epKasiku «3eHHT-E» ¢ oGbexTuBOoM «[e-

a4oc-44», sanvadparMupOBaHHBIM IO 3HaueHHsi ZMadparMmsl 4, IKOJIbHUKH
A. CapesibeB u C. MHXJIMH HOJYYUJH 3TOT CHHMOK JieTom 1983 r.

CBeTJIOro Heba. DTH CHJY3THI NMPHAAIOT 0COG0e OYapOBAHHE Ta-
kum cHuMKaM. OcraBasick Pe3KOOYEpUEHHBHIMH Ha (hOHe CMa-
3aHHOTO BpalleHWeM Heba, OHH MOJYEPKHUBAIOT BEJIMYECTBEH-
HYI0 KapTHHY MHpPO3JaHHs.

Ha nnacrunke goroannapara JisHelHasi CKOPOCTb H306paze-
Hus 3Be3q pasnnyHa. OHa MaKCHMasbHa ISt 5KBATOPHAJb-
HBIX 3B€3J| ¥ MHHUMANbHA JJIS OKOJIOMOMOCHLIX. [Toatomy mpu
NPOYHX PAaBHBIX YC/JAOBHAX BOJNH3H [O/MIOCA HA CHHMKAxX He-
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MOABKHOM KaMepoil moJiyqaiores ropasjo GoJiee ciabbie 3Bes-
Apt (puc. 40). 3a yac 3KCMO3HIMM 3BE3bl ONHUIYT HA HeGe Ayry
B 15°. Ec/in Mbl XOTHM NOJIyYHTL 3HAYHTEIBHO GOJee IIHHHble
AYyTH, a 3TO HHTepecHO NpH ¢ortorpadHPOBAHHE noJIoca He-
GecHoll ceprl, TO MOXKHO YMEHBUINTD aHapparmy 10 4 (otHocH-
TeqibHOe OTBepcTHe 1/4). Torga BpeMs 3KCIO3HIHH MOXKHO Ge3-
Gosle3HeHHO YBEJAHYHTb 1O YeTwipex yacoB. [11oTHOCTD H3006pa-
MeHus HeGa OCTaHeTCsl MPHMEPHO TOH Ke, HO 3Be3jibl OIHIIYT
Ayrd B 60°.

Ho ne To/bKO catesipl 0OKOONOMAPHEIX 3Beas HHTepecHsl Ha
Takux Qororpapunx. OueHb BbIPA3HTEJBLHEI BOCXOIbI APKUX
Co3Be3/1Hil. ABIYCTOBCKHMH HOYaMH MOXHO MOMYYHTD npekpac-
Hule dororpadun Bocxona cossesanst Ilepces, noske, B ce-
T6pe MO yTPO 3aMeyaTeseH BOCXOX Co3Beanus OproHa. M-
TePeCHbl CHHMKH 30AMaKaJ/bHLIX CO3BE3NHH, KOTAA B HUX OKi-
3bIBAIOTCST OAHA WJH JIBe GOJbILHE MJaHETH,

Ta6auua 16

CxopocTb mepeMewieHus (MM/MHH) B306paXKeHHS 3Be3fbl Ha NJeHKe
HeNOJBIKHON KaMepsl ¢ (OKYCHBIM PAaccTOSHUEM [’ B 3aBHCHMOCTH
OT CKJIOHEHHS

CKJIOHeHHe

i, MM
0° 30° 45° 60°

~1

<3}

°
0
(=1
°

50 0,218 0,189 0,154 0,109 0,057 0,038
100 0,436 0,378 0,308 0,218 0,113 0,076
150 0,654 0,567 0,462 0,327 0,170 0,113
200 0,872 0,756 0,616 0,436 0,227 0,151
300 1,308 1,13 0,924 0,654 0,340 0,227
500 2,18 1,89 1,54 1,09 0,567 0,378

1000 4,36 3,78 3,08 2,18 1,13 0,756
2000 8,73 7,56 6,16 4,36 2,27 1,51

Bpems 5KCIIO3HLMHM MOMKHO COKPATHTL HACTOMBKO, UTO 3Bea-
Abl HA HeratuBe nogydarcd Toukamu. [lpumeMm Kpysxox abep-
pauuonHoro paccesinusi oobektiBa 0,05 mM. $IcHo, uro BpeMs
SKCMO3ULHH A0/KHO ObITh TaKHM, YTOGBI H300paiKeHue 3BE3/Ipl
CMECTHJIOCH Ha BeIHYHHY He Goblie 3TOro 3HaueHus. Bunumas
CKOPOCTb CYTOUHOTO IBMXKEHUS 3BE3]1 MAKCHMAJAbHA Ha HeGec-
HomM skBaTope (15" B 1 cekyuny BpemeHW) M MUHUMAaJbHA Ha
noJsioce, rie oHa paBHA HYJ/IO. OYEBHAHO, UTO BPeMs 2KCIIOHH-
poBaHuA MOAOCHBIX CHHMKOB 3aBHCHT OT CKJOHEHUS yuacrtka
neGa (taba. 16). Uem Goabiue poxycHoe paccrosiiue, TeM Kopo-
ye josua ObiTh Boiiepaka. Hanpumep, npu ¢ororpaduposa-
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HilH KBATOPHAILHOI 064aCcTH 0JBeKTHBOM € (OKVCHLIM pac-

¢ croanreM 100 My BLITepKKA He 0/KHA NpeRuaThL 7 ¢. YerTa-
HOBIB IDYIOH GOBEKTHB € (POKYCHBIM PACCTOSIHUEM 28 ML, bl
MOZEN VBEAHUHTDL BbliepkKy B 100 : 28=3,6 pasa u 3xcioun-
poBarh 25 cexyIT 603 Onacen s, uTo H206PaKeH s 3Be3T BLITS-
HYTCSI B LUTPHXH.

§5.2. ®OTOTPAGUPOBAHUE HCKYCCTBEHHBIX CIYTHHKOB
. 3EMJTH

B nawe Bpems B 6J1KHEM KOCMOCe COBEpPIIAET CBO! MyTi
OTPOMHOE KOMHUYECTBO HCKYCCTBENNBIX CNYTHHKOB. X spkoers
JIOCTATOUHO BeJNMKa, a BHAHMASA CKOPOCTb ymepeHHa. ITosto-
MY HeT IPHUIIH OTKA3aThCsl OT BO3MOKHOCTH NOJYUHTL oTorpa-
0 CnyTHHKE, TOYlee, ero TOHKOro CJela CPelH 3Be3s.

Annapar J0JZKeH yxKe CTOATh Ha LITATHBE, YTOOH B MOGOI
MOMEHT He MelKasi ero MOXKHO ObI10 HalpaBHThL HAa TY 4acTh
Heba, riae Oyaer 3avedeH ciyTHUk. BeuepoM 310 06bluHO cex-
TOpP MeKAY HalPaBJeHHsMH 11a 10T # Ha ceBepo-zanan. [je-to
B 2€HUTE CAYTHHKH MOTPYKAIOTCH B 3EMHYIO TeHb W MEPKHYT,

3aMeTHB MeAAeHHO MOJ3YULVIO TOYKY CITYTHHKA, Hanpas.is-
oM annapar ¢ TaKuM pacueToM, yTofLl B Hayasle 2KCIO3HIiHY
COYTHHK OKasajiesd B HIXKHel yacTH Kajspa. DBulcTpo ¢uxcn-
pyeM anfapar Ha WTaTHBE H TPOCHKOM OTKPbIBaeM 2aTBop. By-
JIET XOPOWo, eCIH 3aTBOP 3aKPOCTCs A0 TOro, KAk ClyTHMK
JIOCTHTHET HPOTHBOIONOXKHOI IrpaHHubl Kaapa. Torna Ha coun-
Ke Mbl VBHIHM He «llapanuny», [epeceKaioulylo Bech Kaap, a
BJIETEBLIN B Ka1p COYTHHK, YBHIUM €r0 B JAMHaMHKe, 3a 3pe-
M#, TOKA CIYTHHK «0A3€T» Yepe3 Kalp, YCIewT npopadorarnesn
Haubosaee sipKue 3pe3anl. Jacto Bo BpeMsl CheMKH JDYIHX He-
OeciiblX CIOKETOB CIMYTHHKH, «He crnpaimiuBasi coraaciusl Had.1o-
JaTesisiy, BPHIBAOTCSE B Ka1P, 1l MOTYT NOJYy4aThCsi HHTEpeciine
koMnozuuuu (puc. 41).

§5.3. POTOTPAPHMPOBAHHUE METEOPODB

Qororpaduponadue MeTeopoB — uenas ob1acTh  MnGu-
TEJAbCKOH acTpoHoMuH. MHOroulc/eHHble N0IPOOHOCTH VOXKIio
HafiTH B PYKOBOACTERAX 11O HaOMOIeHHSM MeTeOpOB. 371ech ke
MBI OTDZHMYUMCA KPaTKIM H3JOXKeHHeM CYTH jeda.

IToser aereopa wan GoOJIHIA MPOTOMKASTCS OT AeAeli Ce-
KYHAB! J10 HECKOJbKHX CeKVHI, H JJ5 CBEMOK HYKEeH CRETO-
CUJBHBIA OODBEKTHB 1 PBHICOKOUYBCTBHTENbLHAS TWIEHKa, Eonn
paboTaeT TOMLKO OAWH annapar, TO ero HYXKHO HANDABHTL Ha
_paJHaHT METCOPHOro NoToKa. Anmapar OTKPLIBASTCS Ha Bpeis,
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noka GoH He0a Ha NJeHKe He JAOCTHIHET JOCTaTOYHON NJoT-
HoCTH. [L/1s1 Ge3snyHHBIX HOYeH 3a TOPOJOM 3TO MOMKeT GbiTh
nosuaca-yac. OXHOBPEMEHHO C 3KCNIO3MLHEH Habmoarte s oc-
MaTpHBaeT yuacTok He6a, Kyja HanpasJeH annapar. B moment

Puc. 41. Creasl aByx cnyThukos «3xo». [locae muorux nonerox Y. Xsu-
CTOH Ciedla.t 3TOT CLHMOK 28 gekabpsi 1965 r. Huxuuii Tpek — ciieg cano-
JieTa, Bbllepxkka 12 aui

NIPOJIETA IPKOTO MeTeopa HYXKHO 3acedb BpPEMS [MOJeTa U Ha
llapy MUHYT NPUKPBITH OOBEKTHB Kavepsl (puc. 42).

[Tocsie nposisienns HeraTHBa paccMaTpHBaeM TPeKH 3Besq
1 BUAHM B KaXK10M U3 HUX PaspeiB. EC/M Ha HO3HTHBHLIA OTne-
HaTOK HaIOXKHTh Ka/JbKy M HAaHECTH Ha Hee KapaHIalloM Ha-
HYaJa PaspeiBOB 1 CaM METeOP, MOXKHO NONYUHTh KapTy OKpPecT-
HOCTelH H Ha ee doHe MeTeop.

MOKHO HECKOMBKO yCIOKHHTL YCTaHOBKY. Jlas 3Toro ne-
pel O0BEKTHBOM annapata yCTaHOBHM OOTIOpaTop, KOTOPBI
MpeacTaBIsfeT CO0O0i HECKOJNbKO CEKTOPHBIX JIomacTeil, Haca-
’KEHHBIX Ha OOIIVIO OChb H MPUBOANMYIO B ABHKEHHe 3JIEKTPO-
ABuraresaeM. CKOpoCTh BpalleHHs JODKHA ObITh TAKOH, YT
O0bEKTHB nepexkpuiBancst npumepuo 20—30 pas B CEeKYH]Y.
Eeau nonacteil 1Be, TO 06TIOPATOP JAOKEH esaTh NpHUMEPHO
10—15 ob/c, ecau Tpu — 5—10 o6/c. Pasymeercs, 15 Takux
cKopocTefi npuiaercs o6TIOPaTOp CHABAHTE peayKTopoM s
CHH7{€HHs CKOPOCTH BpaUleHHS MOTOpA.
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B MoMmeHT 3aKkpbiTHA OBbeKTHBAa OSTIOPATOP HEpeKphIBaeT

¢  Bce roJie 3peHusl. Tefeph, ec/H B MoJie 3peHHsT NPOJETHT Me-
TEOp, €ro CJej OKAXEeTCs He CIJIOHMIHBIM, d IPepPhiBUCTBIM. 3Has
YHCJO [ePeKPLITHIl O6LEeKTHBA B CEKVHAY, JIETKO ONpelesHTh
NpPONO/KHUTENLHOCTD T0JeTa MeTeopa. 3Hast Maciutad dororpa-
¢dhud, MOXHO oNperesuTh AJIHHY c/ela B Tpaaycax, a mocnae

Puc. 42. dpkuit mMereop (1959 r.). OgHa u3 MHOTHX THICAY doTorpaduii;
noayueHnbix Ha CHMOEPOMOJbCKON MeTeOpHOH CTAHUHH TOJ PYKOBOACTBOM
B. B. MapTeiHeHko

3TOTO H YIVIOBYIO CKOPOCTb MeTeopa. [lJist 3TOr0 HYXKHO JJIHHY
nyTH B rpajaycax pasjienuTb Ha BpeMmd.

Kakoit 06beKTHB GoJiee Bcero noaxonut an4 ¢ororpapuposa-

Hus Mereopon? Ilpakruyecku moGo#, eClu ero OTHOCHTEIbHO?

- oTBepcTHE cocTaBasieT He MmeHee 1/4—1/5,6. Oanako npeamnou.

TeHHe Hal0 OTIaTh CBETOCHJIbHLIM OGBEKTHBAM C OTHOCHTEJID.

HBIM oTBepcTHeM 1/2 u naxe Goabiie, HanpuMep, «[ennocy-44»

J1as yBeandeHus MactitTaba CHUMKA Y TOBBILIEHHST TOYHOCTH H3.

MepeHHUH Ha TNJAacTHHKe KpaliHe XesaTelbHO VBEIHYHTL (o-
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KycHoe paccrosinne 10 100—250 mm. TlpaBaa, Bmecre ¢ yBeJsu-
YEHHeM (OKYCHOTO PAcCTOHHA HeoBXOMLIMO OIHOBPEMEHHO
YBEJIRIATE OPMAT CHIMKA, TaK KaK GOJbLIOe mofe 3peHusT —
COBEpILEHHO 00si3aTe/IbHOe YCAOBHE As peryaspHoro ¢ororpa-
GUpOBaHUs MeTeopoB. TO 3HAUHT, YTO A5 [ okono 70—80 mm
neobxogum dopmar 6x6 cm, aas [ okomo 100 MM — 6% 9 cM,
anst f=135—150 MM — 9% 12 em. [Las (pOKyCHOro paccrosinus
200—250 MM HeoBxoguM dopmar 13X 18 cm, pas tbokycHoro
paccrosnust 300—350 MM — 18X 24 cm u . I

ITpuromnocts ofbextiBa nas (otorpadupoBanns mereo-
POB OLEHHBaeTCA oTHowenueM D2/f, rpe D — neficTByIomee
OTBEPCTHE, a [ — OKYCHOE paccTosiHue 0GbeKTHES, Uem 60/1p-
W2 3TO OTHOLIEHIE, TeM Jyulue,

IIpit orHoCUTEIBHOM OTBepcTHU OKOMO 1/2,5—1/2 na naen-
K€ 1yBCTBHTENBbHOCTBIO 250—300 en. TOCT Bo Bpemst aefictrins
HATCHCHBHBIX METEOPHBIX MOTOKOB MOMKHO HajesThes noJay-
YUTh Xopowyto dotorpaduc 3a 10—15 vacos padotsl. UToBw
COKPaTHThL BpeMs (oTorpaduueckoii 0XoTs! 3a MeTeopamu, Mox-
HO YBETHUHTDL YHCIO Kamep. HeckombKo coBepLieRHo oHoTyi-
HLIX KaMeD yCTaHABMHUBAIOTCS C TAaKHM PACYeTOM, 4TOGH! BCe
BMECTE OHH OXBATBIBAH KaK MOKHO GOJBMIHI yyacTok HeGa,
H) 00A3aTe/bHO, YTOOBL 0I5 3PEHHS COCELH X KaMep HeCKoJib-
KO mepekpoiBaiucs. O6Tiopatop pesaercs u YCTaHaB/IUBaeTCs;
€ TAKHM PACYETOM, YTOObI OH NEePEeKPbIBA OGBLEKTHBL! Boex Ka-
mep., JIa1st 3Toro ero o6siuno YCTAHABJANBAIOT B LIEHTpe, a BOKPYT
HEro Kamepel. Bee 310 BvecTe HaspiBaercs MemeopHoLn nampy-
zes. Paborasi ¢ MeTeopHbIM NATPyJ/IeM H3 HeTBIPeX-NAaTH Kaumep,
Ha BBICOKOUYBCTBHTE/ILHON MJIEHKE MOMKHO THONYUHTH (poTO-
rpapuu MeTeopoB B cpenHeM 3a 1—2 yaca,

WMHorna meteop Tax spox, uro wmomer ObITL BHIEH nae
AHEM, @ HOULIO BO BpeMs TOJIeTa sIPKO OCBelnaer MECTHOCTB,
310 — 604ud. s cheMok Gosnna MOXHO HCOMB30OBATE «OJ1JI-
CKkafly kamepy (cm. §4.4). Cefiuac ke xouercs 06pariTh BHY-
MaHH€ Ha TO, YTO HEKOTOPLIM HauGoJee PaCTOPONHBIM /1106 1~
TEMAM YAACTCA B JOMH CEKYH/BI CXBATUTH annapar W, Hanpasup
€ro Ha JeTsiHit Gomun, cororpadupoBaTh nocaenHui o MO-
MEHTa/IbHOH BbIAepKKOH. [IHeM 3710 BbIACP2KKA H nuadparma
ANSl  CHEMKH  OOBIYHOrO mef3axa, a HOYbIo MaKcHMaJibHas
Anadparma c BeliepxKkoii 1/30—1/60 c. 3a AOJTH CeKYHJIBI 6OTH
CMECTHTCS MJIO H MOJMY4UTCA B BHIE APKOrO HITPHX2, HO 3a
HHUM HaBepHsIKa GYAeT TSHYTbCH AJTHHHBI, XOTA U MeHee sp-
kit xBocT. Tak Kak mosteT Gomina mosker NPOJIO/LKATLCS He-
CKOJIbKO CEKYHil, MOXKHO yCHeTh CAeadath HeCKOMLKO CHIMKOB,
HIDH STOM HYIKHO NOCTapaThCst CAedaTh Kaiap, rie Byecte ¢ Go-
JIHACM OYAYT BHAHLI Kaxue-HudyAb 3eMHble npeaMersl. 1o go-
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0GXOANMO 151 TOrO, YTOBHI Y ITOUCKOBO! rpynibl ObIH KaHHbe
O HallpaBJeHHH, TAe HYXKHO HAUHHATH MOMCKH, €CJaH NoJer 6o-
JHa 3aKOHYHTCHA BbIAJCHHEM MeTeopuTa.

§ 5.4. TIOABM)XKHbBIT MUP HEBA

Kpome MeTeopos u cyTouHbIX cslenoB 3Besx, Moo noay-

YHTH POTOrpaduu H APYyrux o6beKToB. PAHHUM HIOIbCK UM yT-

' ¥ poMm Ha Gepery CBersioro o3epa 6,143 CBoeii o6cepBaToOpHH B cente
Topn aBrop caesan cunvok Bocxonsmero Comtia. Cremxa Be-
Jace  ¢oroainnaparom «Jlo6ureby, YCTAHOBJEHHBIM Henoj-
BIDKHO Ha TpeHore. CONHLie pa3Meranoch B HHKHeH JeBoii uacTy
Kanpa. (Mckarens «/lioGutens» naer seprasshoe, HEKOHTPYeHT-

Hoe u3oOpakeHle, M03TOMY B HCKaTese nsobpaxenue Cosuna

B Hadase CbheMKH pacriosarajoch BHH3Y cupaBa.) [Tocae na-

» BeleHHs annapar Obld 3aKpensieH. 3aTeM ¢ MOMOLLbIO TPOCHKaA
OLila cieslana nepsasi SKCno3nuus, Janee SKCNOSHILHN N1OBTO-
PATHCH KaxKaple Noa4aca, a annapar BCe 3TO BPeMsl 0CTaBajcs
HEMOJBIKHBIM. 3a TPU yYaca CHLeMKM NOJYUHIOCH HECKOJbIO
nsobpaxennid Coanna. Kak Buibpars B 3TOM cayyae sKkcne-
3HILHIO?

C 10CTaTOYHON TOYHOCTBIO MOKHO OGLLYIO SKCIO3HILHIO pas-
AeMUTb Ha YHCJO MPEINoaaraeMpix BblAepxkek. Hampuvep, o
HawkM pacueraMm, Ha miaeHke 32 ex. TOCT ¢ oTHOCHTEIbHBIM
orBepcrHeM 1/22 1 cheMKH 0BBIYHOrO nefizaka ¢ CosnieM B
Kaape HeoGxonuma Bbiepxkka 1/100. Torna ang nsitu npes-
NoJaraemMbiX 3KCMO3MLHHA NPUAETCS BBIODATH BBIACPIKKH 10
1.500 c. Ho raxoit Boizepxkn y «/lio6utens» ver. 3uaunur, HYX-
HO YCTaHOBHTb Nepeil 00beKTHBOM 4-KpaTHbI HeHTpasbHo-ce-
»puiil cBetopuAbTp. Torza MoXKHO CHUMAaThb C BBIAEPIKKOH, B

uetblpe pasa Gosibiuelt, T. e. 1/125 (y «JToburensy — 1/100 c).
TouHo TaK e MOXKHO 3abHKCHPOBATh HA NJIEHKE BOCX O HAN
3axon JIynsl. OCOGEHHO KPacHBBI 3aY0jbl MOMOAOIO Mecsina.
37echb Jyulle YCTAHOBHTb AJHHHO(OKYCHbI O0BEKTHB, UTOOBL
Jlyna 6pina nokpynuee. Bbigepikky onperesHM mo Tab.gauue
BbIIEPKEK B 3aBHCHMOCTH OT (hasbl JIyHBI, OTHOCHTEIBHOIO OT-
BepctHs O0BbEKTHBA M UYBCTBUTENLHOCTH MIeHKH. OnHaKo Jayy-
L€ BLIIEPXKKH YBJIHYHTE B ABa-TPH pasa, utobbl JlyHa 6piia
CJIeTKa nepeiepRanHoi. SIpKocTh MOOZOTO Mecsala HeBesika,
s M TNOTOMY BBIAEPKKH NOLKHBI ObITh 1—2 ¢. B s10M cayyae, ne
CHMMAas KPBILUKH ¢ OGbeKTHBA, 3aTBOp (hoToanmapara HY2KHO
YCTaHOBHTb Ha BBIAEPIKKY OT PYKH («By) 1 3adHKCHpOBATEL KHON-
Ky cnycka. Cavy ke BbIEPIKKH MpPHIETCS AeMaTh C MOMOLBIO
KPBILUKH 00BbEKTHBA, CHINMAs ero Ha 1—2 ¢ M CHOBa HajeBast ua
BpeMs I1epephlBa.
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Kak BbiGpaTh HHTepBaJ MexAy CHMUMKaMu? 3a | uac ne-
Gecian cdepa nosopauiBaercs Ha 157, a 3a 1 MuH — Ha 15,
Biauvplii guaverp JlyHer 30°. DT0 3HAYUT, 4TO COOCTBEHHBIH
AHaMeTp OHa NPOXOANT 3a 2 MuH. [lasnee BCe 3aBHUCHT OT TOrO,
HACKOIbKO 4YacTO JOJKHBI PACMOJarathCsl H300paKeHHs Mecs-
na Ha chuvke. Ha puc. 43 unTepBad MeXKLY 3KCNO3ULUHAMH CO-
crasaaa 1 MuH.

HeobuualiHo BhIpa3HTeJbHbIH M OCTPOYMHBIH CHHMOK Cie-
Jlajl W3BeCTHBI! aMepHKaHCKuil yobutenn acrpoHomult Jlenuc

Puc. 43. 3axox Jlyus. OTkpoisast pa3 B MHHYTY Ha 1/4 CeKyHAB KpBIIKY
«Taupa-3», 3agnadparMHpOBAHHOTO NO 3HAYEHHUA 8, aBTOD NOJYUHJ ITOT
climMok Jetom 1984 r. Ha naenke «Poro-130»

a4 CHkko, xuByiuii Bo ®aopune. OB ycTaHOBHA anmapart c
LEHTPAJbHbIM 3aTBOPOM HEMOJIBHKHO Ha OKHe CBoero ogdiuca
Ha LeJblfi rol, HanpaBHB ero Ha BOCTOK. B roJje 3peHus 6wl
neisax ¢ Bocxonasuum Coaxuem. B sicHble JHH, ¢ HHTepBasioM
B HeleNi0, NpUxoas Ha padoTy, OH JeJasa OAHH CHHUMOK TOYHO B
9 yacoB yTpa (C TOYHOCTLIO 10 HECKOJBKHX CEKYH1) He nepeBo-
a5 kaapa. [efizaxk ocraqacs Ge3 usmenenuil, a Contue nepeme-
wanoch. Bo-nepBuix, 3uMoil OHO OBbLTO HH3KO, a JIETOM BBICOKO.,
Bo-BTOpbIX, H3-33 HEPABHOMEPHOTO ABHXEHHS 3eMAU 110 cBoefi
op6iite B pasHble ppereda rola CoJHUE HECKOIbKO 3aia3lbi-
BaeT WJM COEUIHT N0 Halleay CPelHecOJHeYHOMY BpeMeHH. B
pe3yibTaTte Ha chKe ofpas3cBatiach BOCLMEPKa 13 CoJHew
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HBIX f300pakeHuid. UuraTenb, 3HAKOMBIA C CHCTEMOH cuera
e BpEMeHH, cpasy coobpasur, uTo Ha QororpadHH NONYyUHAOCH
peasibHOe H300paXeHHe TaK Ha3bLBAeMOro ypaBHEeHHS BpeMeH .
[Tpi OObACHEHHH 3TOrO NOHATHS Takas (ororpadus leHHee
MHOFUX TpauKOB M aOCTPAKTHLIX pacCyKAeHHI. MoxKHO au
npuiaymats 6ojiee OCTPOYMHOe yKpalueHue st KaGuHera acr-
poHomuu!
Ecan JlyHa u sipkas nnaHeta HaxOAsITCA B COEAMHEHHH Ha
pacCTOAHHH NPHMEPHO OKOJIO Ipajyca, MOXKHO 3a ONHH Beuep
noJay4uTs QotorpadHio, Ha KOTOPOH OyAeT OTYETIMBO BHIHO
npwkerne JIYHbl 10 OpGHTE OTHOCHTENBHO MIIAHETHI. 3a CyTKU
Jlyna nepemewaercs Ha 12,5°. 3a vyac ona cmemaercs Ha 0,5°,
Takum ofpasoM, 3a ABa-TPH yaca CbeMKH JIyHa nmepemecturcs
OTHOCHTEJILHO TiaHerhl Ha 1—1,5°.
Heckosbko c10B 0 doHe Takux cHuMKOB. Moxer Tak cay-
unTLCA, 4TO JIyHa BOHAET B NoJie 3peHusi YCTAHOBJIEHHOTO af-
* napara, Korjaa He6o yxe aocTatouHo TeMuoe. Toraa n3oGpasxe-
nue JIyHbl noay4yHuTCs Ha coBepieHHO TeMHoMm done. Ot 3TOro
CHUMOK mpourpaer. HYrtobbl 3TOro He CJIYy4YWIOCh, B CyMepKax
eile 10 TOro, Kak JlyHa Bouia B Kaap, HYXKHO Cles1aTh CHHMOK
nefizaxa, HO C HeJOAEPXKKOH B ABa-Tpu pasa. Jlns storo nocra-
TOYHO 3aMEPHTh SAPKOCTL HeBa IKCMOHOMETPOM U YMEHBLIHTD
AnadparMy Ha oaHo-ABa jetenus. CurenaB CHHUMOK (OHa, HYX-

® HO nol0KAaTh, KOrAa JlyHa BOHJET B Kaip, M HauaTh CHLEMKY
IBiDKeHHs JIyHbl Ha noremHeBlieM HeGe.

§5.5. CbEMKA CEPEBPUCTBIX OBJIAKOB
W TIOJ/ISIPHBIX CUSHHU

+  Cepebpucrele 00J1aKa H NOAAPHbIE CHAHHS — 3TO He acTpo-
HOMHUYECKHE OOBEKThbI, HO OblIO Obl HEPA3YMHO OTKAa3biBAThCS
OT BO3MOXXHOCTH CHSITh 3TH JIOBOJIbHO peflKHe sIBIeHus (puc. 44
1 45).

CepeGpucteie 06/1aKa BHAHBL Ha OHE CYyMEPEYHOrO CermeH-
Ta Heba B JIETHHE MeCslbl, Koraa CoJHIe NOorpyKaercs rnof ro-
pu3oHT He Gosiblie YeM Ha 18°, Tak Kak B NPOTHBHOM cayuae
OHH OKaXYTCfl B TeHH 3eMsid, H He MeHblie 4eM Ha 6°, Korza
ele J0CTATOYHO CBETJIO H OHH CJaHBalOTC ¢ GoHOM Heba. Ilo-
ABASIOTCA OHH FJIaBHBIM 00pasoM B 10JI0CE MEXKAY LIHPOTaMil

+ 50—657 [21].

WMsymutesen uX npuspauHblii cBer. SIpKOCTb 06MAKOB, Hx
dopvMa ¥ pa3Mepbl MOIYT OBITb CAMBIMH PasIMYHBIMH. YTO.1
3peHHsl KaMepbl JOJUKeH GbiTh Kak MOXHO Goabiie. Ecau pas-
Mepbl 00J1IaKOB CJMIIIKOM BeJHKH, TO MOXHO HCIOIb30BATh
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Puc. 44. Cepe6pucibie o6aaka 22 nionst 1976 r. dotoannapar «30pkuit-4», v
obbekTB «HOnuiep-8», saanagparmupopannbiil 10 sijauenns 3,5. Buliepxka
20 ¢. @orto 10. A. I'puwuna

Puc. 45. Kpacnoe nosasipHoe cusiive naa Tapmapickoil ofcepBatopueld
18 centsiépa 1941 r, Boigepxka 10 ¢, Poro P, Maitoaaa
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NaHOPAaMHYIO CbEMKY JABYMSI HJIH TPeMsl KaMepaMH C TaKuMm
pacueToM, u4rtoObl IOJIST KaMep CJlerKa NepeKpblBaju Jpyr
Apyra.

O6beKTHB JO/KEH ObITh [0 BO3MOMHOCTH CBETOCHJBLHbIM,
Boupoc o BbljiepKKe MOXKHO DELHTb TOJNLKO ONBITHBIM NyTeM.
Iaist aroro B GuinzKaHILIMil XKe SICHbIA Bedep HYXKHO CAEMATh IKC-
TIOHOTpaMMy —- CepHIO CHHMKOB CyMepPeuHOro CerMeHta ¢ pas-
JINYHBIMH  BBIAEPKKAMH NPH MAKCHMaJAbHOM OTHOCHTEIbHOM

» otBeperuil. TIpn oTHocHTenbHOM OTBepeTHH 1/2 1 BLICOKOUYBeT-

BUTEJbHON TJIeHKe BbLIEPXKKH JO/KHBI Bo3pacTatbh ot 15 ¢
B /B2 pasa INpH Nepexoje K KaKIoi HOBOH 3KCMO3UILMH. Mak-
" CHMaJIbHad BblJEepXKKa COCTABHT 2—3 MHH.
SIPKOCTb  CyMepeyHoro ceKTopa HeNpepbIBHO MeHseTcs,
NO3TOMY HYXKHO [OBTOPATb 3KCIIOHOTPAMMbl KaxKiple 15—
20 mun. Tlocse nposiBieHHst paccMOTPUM HETaTHBBL H BhGepem
H3 HHX Te, IJe VIOTHOCTL oHa Hefa XOPOLIO 3aMeTHa, HO ele
He CJMIUKOM BenMKa. Ha ropusonte JOJKHBI GBITH OTHETIHBO
BHIHBI CHJIY3THl A€pPeBbeB, A0MOB, CTOI60B H T. 1.
MHTepecHo cnesath CepHIO CHUMKOB OJIHOM I TOH Ke Ipsijpt
cepefpHCTEIX 00/1aKoB. Torjaa MomHo OyAeT NPOCJIeIiTh 3a Ux
' ABHKEHHEM H H3MeHEeHHAMH B CTPYKType. Baxkno, utofsel uH-
TePBAJbl MEKY 3KCNO3HILHAMY OLTH OAMHAKOBBLIMH. Belnuuna
oaHoro uutepeasa 10—15 mun. OcoGeHHO HHTEPECHBI MOKaj-
POBbIE KHHOCLEMKH CepeOPHCTHIX 0BJaKOB.

Jpyruv reoGH3snuecknM  sIBIEHHEM, € KOTOPBIM  MOMKeT
HMeTb AeJi0 JIIOOHTeIb aCTPOHOMIM, SBIASETCS NMOJASAPHOC CHs-
nue. [oasipHele cusiHyusi OOBIYHO BHJHBL CeBepliee NOJSPHOro
Kpyra, HO H B CPEIHMX WIHIPOTaX B 10wl akTuBHoro Co/HIA
NoJsIpHbIE CHAHUS ObIBAKOT H YacTbIMM H JOCTATOYHO SPKIUMH,
Hanpumep, na wmnpore HoBocuGupcka aBTOp 4acTo Habuo-
JaJ1 oueHb HHTepecHble cusiHus B 1958 1 1982 rr. Ocobenno oun
Bblpa3uTeJbHbBl BJAJIH OT I'OPOJia U ero OrHed.

[TonsipHbie CHAHUS YACTO OXBATHIBAIOT GOJbLIIE NJACLUIALH
Heba, U 1mo317omy (oroannapar AOMAeH HMETb LIHPOKOYTOJb-
HBIA MJM XOTSA Obl HOPMaJbHBI OGBLEKTHB, a OTHOCHTEJABHOE OT-
BepCTHe JOLKHO ObiTh 10 Kpaiineit mepe 1/2——1/2.8, a ayume
1/1,56. Ha BbICOKOUYBCTBHTE/IBHLIX NJEHKAX MOXKIIO NOJYYHTH
xopoune qororpapuu cusuui 3a 10—15 ¢. Ha upernsix ospa-
AaeMbIX IJIeHKaX THna «OpBOXPOM»  UYBCTBUTENLHOCTBIO
18 IMH nas xopoulero caaiiza cusnyie NpHiIeTCs 3KCIOHUPO-
BaThb 2—3 MuH. Jlyuule BCero cieiaTb CepHI0 CHHUMKOB C pa-
HBIMH 3KCINO3HUHUSAMH — 3KcnoHorpaMMmy. Kak oObIUHO, Bhbi-
JIepXKKH JOKHLI BO3pacTath B ABa pasa. Hanpumep, npwu or-
HOCHTENILHOM OTBEPCTHH 1/2 1 4y BCTBHTEJIBHOCTH NaeHKH 130- -
180 en. T'OCT st Moryt GeITh Takue BblaepKkH: 20, 40, 8C.
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160 c. B cpennux miHpoTtax noJspHble CHAHHS He CAHIIKOM dac-
Toe siBleHHe, a gortorpadui Tak 3hPEKTHb, UYTO BO BPEMS HX
¢dororpadupoBaHHs HET 0COBOro CMBICTa 3KOHOMHTb [JIEHKY.

§ 6.6. MPOCTbIE MOHTHPOBKH

Ha nepsobiil B3rasia, A5 TOro, 4To0bl HauaTb NepeaBUraThb
KaMepy 3a HeGeCHbIM OfBEKTOM, NOCTATOYHO OTKPEMHTh FOJI0B-
Ky WITaTHBA H, AeficTBYA AJIHHHON PYUKOH LUTATHBA, MeATEHHO

1 2
+ * 4
+

Puc, 46. Bpamenune mois 3penusi npu (OTOrpadupOBaHUH acTporpadom
Ha a3UMYTa/bHON MOHTHPOBKE

NOJAHHUMATBH KaMmMepy W OZHOBpeMEeHHO Nepemenatb ee fno ro-
pusonrann. OIHAKO NpU TaKoM ABHKEHHH KaMepbl Ha IUTa-
THBHOIT OJ0BKE TOPH30HTa/JbLHAA W BEePTHKAAbHAA TPaHHLLI
Kajgpa OCTalTCA BCe BpeMs napadJelbHbIMH camim cebe. Co-
3BE3JHA XKe B CBOEM CYTOYHOM JBHAKEHUH MEHSIOT CBOE TMOJ0Ke-
HHe OTHOCHTEJbHO TFOPH30HTAa — MOoBOpauuBailorcs. SlcHo, ute
B f10J1e 3DEHHS KaMepbl, COXpaHsiouieil OTHOCHTeMbHO FOPH30HTA
OJHO 1l TO Ke MNOoJIoXKeHHe, H30OpaXKeHHe CO3BE3AMS TaKxe
6yner noBopaunBathea (puc. 46). Ilpu pnurensHol 3Kkcno3uumn
3Be3Jbl MOJAVYATCA B BHAe AYTr. IDTH AYTU OYAYT TeMm JJiHHHEe,
uyeM JaJbllie 3Be3Ja pacnojiokeHa OT LIEHTPA MOJAA 3PeHHs:,
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» Brpouewm, cMeuenue 3Be311 110 3T0it NpUYHHE 3HAUHTEIBHO MEHb-
ug, YeM HX CMelleHHe B CJyyae HeroABHKHON KaMepEl, H Mbl
MOKEM BOCIIO/Ib30BATLCS 3THM OBCTOATENBLCTBOM, YTOOH yBe-
JIHYHTD BBIIEPKKY G€3 3aMETHOTO PACTATHBAHHS 3Be31 B IITPH-
XH. [lefiCTBUTENBHO, NPH CheMKe 3KBATOPHAJIBHOrO CO3Be3/ns
B MepH1HaHe [P HeMOABHAKHONH KaMepe MaKCHMA/IBbHO JONYCTH-
Masi BblAePKKa NPH (OKYCHOM paccrosnuH o6beKTHBa 50 M
cocrapaser 20—30 ¢, a ABHKYIASCS HA A3UMyTaJBHON yCTa-
1i0BKe Kamepa opMatom 24 X 36 MM [03BOJIMT YBeJTHYHTD Bpe-
M$1 SKCMO3HILHH 10 3—5 MuH. [Tporo/KHTe1bHOCTD 3KCNO3 HiLHH,
NpH KOTOPOH Ha KPaio MOJisl 3Be3/ibl [10/1yYal0TCst ellle TOYKAMH,
3aBHCHT He OT (POKYCHOrO paccTosiHus oGbeKTHBA, a OT hopMara
Kaapa.

Aas Toro 4robbl KOHTPOJAHPOBATHL [JaBHOCTH M TOYHOCTH
X073 KaMephbl, BCIO YCTaHOBKY MPHAETCH CHAGAHTb THIAOM —
HeGOJIbIIHM TENECKOTIOM HJIH MO30PHON TPYGOIi ¢ nepexkpectH-
eM B MOJIe 3peHHs; A5 (POKYCHOro paccTosiHHus (oToannapara
50—150 MM 5TOT rua 10/KeH MvMeTb yBeanuenue 20—50 Kpar.
Ero Hy»KHO Kak MOXHO )KeCTue 3aKpellHTb Ha LITATHBHOI ro-
acBke. [IpHBens Ha nepekpectie BeaylLLyiO 3Be31y, Mbl CJerka
pachorycupyem ee H306pakeHHE W HAauHEM OCTOPOMCHO JBH-
. raTh WITATHBHYIO TOIOBKY 3a LIHHHYIO DYUKY, CJeasl 3a TeM,

" 4TOOBI pacn/blBYATOE H300paeHHe Beayulell 3Be3ibl 110CTO-

AAHHO €/HJI0Ch 1lePeKPeCcTHeM Ha ueThipe PaBHBIX CEKTopa.
[Tocsie HexkoTOpOro ombTa YHTATEb JIETKO HOJVHHT HHTe-
: pecunie hotorpadui KBaTOPHAILHLIX CO3BE3LMI, 1€ Ha uyB-
CTBITEABLHLIX [IJIEHKAX ¢ 00LeKTHBOM 50 MM H OTHOCHTEJbHBIM
oTsepcrieM 1.2 nosayyarca spesinl 10 9—10-i1 3Be3anoil Besu-
aiHpt [26]. B KoHue KOHIOB BELIEPKKY MOXKIO YBeJUUNTh pasa
" B TPH H BBIUIPATH €llle OAHY 3BE3JAHVIO BENHIHHY, HO HCIOMb30-
BatLb 11 paboTbl HYXKHO TOJBKO LEHTPAJILHYIO 4acTh Kaapa,

rle 3Be3]bl MPAKTHIECKH HE CMECTHIHCD.

B szakmouenne saveTum, 4To BMeCTO OOLIYHOf TpeHOrH
MOKHO BOCMOIb30BATLCS HEGOJbIIMM TEJECKOIOM, HalpuMep,
«Anbropowy. I'HIOM GyeT CYKHTH CaM TeNecKor, a ero MOH-
THPOBKA, CHaGXeHHasl MHKDOMETPEHHLIMH BHHTAMH, Cielaer
FHIMPOBAHHE YIOOHBIM.

§5.7. 9KBATOPHAJIbHbIE MOHTHUPOBKHU

Hrto0bl NpenoTBpaTHTb BpalleHHe MoJsl 3peHHs, HYXKHO Co-
OPYAHTH 3KBATOPHAJNBbHYIO MOHTHPOBKY. PHCYHOK 47 HarasaHo
noxasbiBaer KOHCTPYKILHIO ABYX BapHaAHTOB MOHTHUDPOBKH, CHe-
JIAHHBIX 13 MHOTOCJIONHOHA (aHephl, HeTOJNCTHIX NOUIeYeK H/IH
Apyroro nojxopsuiero marepuaza. B nepsoM cayuae (a) oceio
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Bpauieiiig CJAVKHT IIVPYN IUIH TBO3L, a BO BTOPOM (6) we-
6ecabielit mapaup. C roMoUL WTATHBHOA TOAOBKi €O CTPY G-
nHHCll, a JVylle ¢ fIOMOLLBLIO KOHIPeCCciioTO BUHTA (BHHTA 14
Kpeiienis orToaniiapara K WTaTURy), HoTOANnapar Kpenures
K cToiixe Ha MoilTipoBke. [locse sTOro nMpuBOINTCS BO Bpa-
LIeHHe BUHT TOHKHX ABIDKEHHI U OTKpbIBaeTcst 3atBop. Scio,
uTo A KOHTPOJAA 32 CKOPOCTBIO ABIKEHHST KAMepPbl TPHIeTCs

Puc. 47. TlpocTrie sxBaTeprasvdbie MOHTHPCBKH: / — BMHT TOHKHX IRH-
Kenuii, 2 — kourpecclolii BHNT; CTpesKa YKasuiBaeT HallpaBJeidne Ba
ceBepHBIH IoJuoc

npueruyTh K yoJayraM rpjia, Kak Obio onicano Beie. Ecan
NOJIsIPHAS OCh YCTAHOBKH HalpaBjeHa TOYHO Ha NOJOC MHPa,
TO MOXKHO OGOHTHCDL 1 Ge3 rija. B stom cayyae HYKHO Bhiuiic-
JINTH CKOPOCTB BPALLeHIs] BHHTA A/ TOro, YTOOLI MJIOILALKa,
Ha KOTOpOH Kpenurcs Kayepa, Noay4Hla CKOPOCTb BPaLleHHs
15° B uac.

I1peanoao:kim, 4TO BUHT niMeeT liar pe3pdsl 1 MM, Paccros-
HUe OT NOJAPHOI ocll 1o BuHTA paBHo 229 mm. Toraa 3a ogin
000pOT BIHT NoBepHET nmaomaiky na yroa 1/229=0,00437=
=0,25". TloBepHVB BHHT Ha ueTBepTb 0OOPOTA, MBI CMECTHM
annapat na 15:4=3,75. 3a 15 c 3Be31a NepeMECTHTCST Ha
3,75, 910 3HAUNT, UTO Kable 15 ¢ HYKHO NOBOPAYHBATD BHHT
Ha 4eTBePTh 060pOTa, H annapar ckaukami OyJAeT c/1e10BaTh 3a
3Be3foil. CMelneHne Ha nJjeuxe ie Oyaer npeseimath 0,05 n,
ecan hoxycroe paccrosiine ofbextrBa 50 Mit. [lpu ynennuc-
HuH (POKYCHOrO PacCTOsIHHA B JBa pasa HHTEPBaJ MEXAY G-
BOpOTatll anmapata HYKHO COKpaTiHTh TCXE B jBa pasa.

MouTupoBky MOxHO aBTOMatH3uporats (27, 71.
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§ 5.8. 9KBATOPUAJIbHDbI¥1 TEJIECKOIT B KAYECTBE TMAA

Meal yxe ynosuzaad «AnbKop» Kak TeJecKkol, Ha KOTopoM
MOXKHO YCTaHODHTH (boTOannapar H HCHoAL30BaTh TEMIECKON Ha
a3uMyTaJbHOll MOHTHPOBKE A KOPOTKHX 3Kcnosuuuit. HH-
TepecHee HECKOJAbKO WU3MEHHTL MOHTHPOBKY TeJeckona Jyis
TOrO, YTOObl OHA NPEBPATHIACh B 3KBATOPHAJIbHYIO, a MHKPO-
MeTPEHHBI! BUHT NepeMelileHfl no asuMyTy CTaJ BHHTOM IO
npaMoMy BocXoxkKiaeHnio. OFbIUHO MOHTHPOBKA I1103BOJISIET  Be-
CTH Teneckon B npegenaax 8°. IDTo COOTBETCTBYeT NPIMEPHO
30 MMH  BpeMeHI.  YCTPOCTBO MIKPOMETPEHHOro BHHTA

Puc. 48. Teneckon «Asb-
KOp», MnepeobopyAOBaHHLIH
wKoasHHKOoM  O. JlosuHc-
KHM. Bujgen camonenbHbIH
acTporpad ¢ oGBEKTHBOM
OT 3epKaJbHOH TpyObl ¢
horycHpiM paccrosHueM 330
H JuameTtpoM 50 mMwm

«Asnpropay 37eMeHTapHO, N uYHTaTeJab 6€3 TPyia CMOXKeT ero
HEeCKOJIbKO YCOBEPLIEHCTBOBATD, YAJUHHB CaM BHHT M TeM CaMblM
VBEJNHYYB BPeMs, B TeueHHe KOTOPOTO MOXKHO 3KCHOHHDPOBATD.
Bes  ocoObiXx  ycmaufi  3TO  BpeMs  MOMKHO yBEJIHUHTL
70 45 MHuH.

Wxonvnukn Anton Casenves n3 Hosocusupekoro kiy6a
v, A, . Maxkcytosa u Oaer Jlosnuckuii 13 Jisnosa s 19892 r.
peasH3cBaNn jBa NPHHININHAALHBIX peweilns. [leppoiil 113 Hiux
II3FOTOBWI JONOJHHUTEALHYIO K CcTofike TPyOKy, H3OTHYTYIO
nox yraoM 55° (wupora Hosocudupexa). Bropofi noerymun
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Puc. 49. Cnuwok ckomaesns [lresiasl, M 45 noayuen uwa actporpade,
uszoupaacHiion na puc. 48. [laenka «OoT0-65%, Boraepmka 3% win, Ha nera-
TitBe BUAHB 3Be31bi 0 11,57, doto O. flosuucroro

Puc. 50. Yuactox cossesans Opiona. Kamepa «3ennut», e3vektus «lOnurep

9», 1/2. Beepxy «llosic Opuona», B nentpe «Meu OpuoHa». Baaua tymMati-

vocTs M 42, Chumok mnosyued A. CapesibeBbiM Ha NepeoGopyA0BaHHOM
Teqeckone  «AJbKop»



Tnpoule — HAKJIOHU/I CaMy CTOHKY MOJ yIJIOM, PaBHBIM LIHPOTe
JIbBOBa, 1 Cllelall MOANOPKY M3 ABYX AE€PEBAHHBIX GDYCKOB
(puc. 48). Takoe xe pewenne onucaid u A. JI. ®omun [34].

Ha takoif MOHTHPOBKE MOXHO C yCNEeXOM YCTaHABJINBAThH
annapatel ¢ GOKyCHbIM paccrosinem o 300 MM. 1o Moryr
ObiTh  OOblYHbIE (HOTOOGLEKTHBEL MM  CAMOJEJLHBIE ACTPO-
rpagpel, KOTOpbIE TaK:e MOIyT JaTh XOpOLUIHEe Pe3yabTaTH
(puc. 49, 50).

3HauuTe/qbHO  GOJIBLUIME  BO3MOKHOCTH  NPELOCTaBJISET
110-Mua1nMeTpoBiii Tesieckon-pegiiexrop «Muuap». Baarogaps
ero Goslee MaCCHBHOH M COBepLUIEHHO MOHTHPOBKe paboTaTh ¢
HHUM 3HauuTeanHO yaob6Hee. IlpaBaa, u 31ech NPHUXOAMTCS Bec-
TH TeJlecKon ¢ actporpadom Bpyunyio. Ho nenats 3to npome:
ero MOHTHPOBKA 3HAaYMTE/NbHO yj0o0Hee, HMeeTCsi KpecT HMTed,
niomanka s KpemJeHus Qoroannapara, KOOpAHHATHbIE
KPYFH,

§ 5.9. CMEHHBIE OBBEKTHBHI

COBepLICHHO €CTeCTBEHHO CTpeMJeHie JIHOGUTeNs WHOrja
H3MeHHUTb MacwTa® cnumka. Hanpumep, mas cbeMryu uactubix
Gas cosHeyHoro 3atmeHus MU (a3 JIyHbI INTATHLIE O6BEKT HBBI
ManopopMaTHeIX Kamep ¢ GOKYCHBIM paccTosiiueM 50—80 mm
MasonpUroasbl. JlnaMeTp CONHEYHOrO WIH JNYHHOrO H306pa-
XeHHA B 3TOM caydae Gyner okoso 0,5 mm. Cnenate yaosier-
BOPHTE/IbHBIH OTNEYaTOK C TAKOTO HEraTHBAa MOYTH HEBO3MOMK-
Ho. [losTOMY /OGHTENH CTPEMSTCSI MOCTPOHTH actporpad c
IIMHHO(POKYCHBIM  OOBEKTHBOM.

Oanako He CTOHT npexje BPeMeHH OTKJaIbBaTh B CTOPOHY
MaJjiopopMaTHyio Kamepy. opasgo pasymHee ymenons3osate ee
KOpIlyC, 3aMeHHB TOJNbKO 00beKTHB. Ec/iu Bbl AaBHO 3aulMae-
Tech oTorpadued ¥ y Bac uMeercsi HaGOP CMEHHBIX OGbEKTI-
BOB, TaKOe pellleHHe MOKa)KeTCsi BaM COBEpIIEHHO eCTeCTBEeH-
HBIM.

Ecin oObeKTHBOB HeT, MNpHAeTcs caeaaTh MX camomy.
B nmpocreiilieM ciyyae B KayecTBe COGCTBEHHO OOBEKTHBA MOK-
HO HCNO/b30BATh OAMHOYHYIO IJIOCKOBBIMYKAYIO JIHH3Y. Bpl-
TOYMM H3 METaJlJla WM cleslaeM H3 6yMaru Ha 3MOKCHAHOM KJiee
TPyOKY NOAXOAsmero auamerpa. Ilapa KopoTKux TPYO6OK-
KoJlell, C TPeHHeM BXONSIHX B nepByio, GYAET yaepKHUBaTh
JIMH3Y OT Bbilafauuda. JInuny Tpy6Ku BhiGepeM ¢ Takum pac-
4eTOM, YTOOHI JIMH3a OKa3ajach OT MJOCKOCTH MJEHKH Ha pac-
CTOSIHHH, PABHOM ee (POKYCHOMY PaCCTOSIHHIO.

B Hosocutupckom kavée um. 1. J1. Makcyrosa NoCTpoeH
nofo0ublil 06LekTHB. B KauectBe okycHpoBoyHOro YCTPOHCTBa
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6bly1a MCTIO/Ib30BaHa onpaBa cTaporo ofsekTHBa «KOnHTep-9» (eM.
puc. 34), npejgHa3HaueHHOro A1 JaJbHOMEPHBIX (oToannapa-
TOB, KOTOpble NMPAKTHYeCKH He MpHMeHsoTes B Kaybe. OnHako
ero pesnba noaxoausia K annapatry «3eHur». To, uto paboume
OTPe3KH 3epPKajibHbIX KaMep 0oJblle, 4eM y AaJbHOMEDHBIX, B
IaHHOM CJ/ly4ae He UMeeT GOJbILIOTO 3HAaYeHHs, NMOTOMY YTO MBI
MOXKEM M0 XKeJMaHHI0 U3MEeHUTb IJAWHY TPyObl, KOTOpast BMecTe
¢ o6BEKTHBOM BCTaBJsieTCsl B BePXHIOIO 4acTb onpasbl. B ka-
yecTBe O0BEKTHBA Obl/I MCMOJAb30BaH BH3YaJbHbIA axpoMar oOr
3puteabHOll TPyObl. Ha OGBbIYHBIX MaHXPOMATHUECKHX 3MYJib-
CHSIX pe3yJbTaThl MOJNYUYAOTCsl BIOJIHE NPHIHUHBIMH.

PasyMeercs, B KauecTBe 06BEKTHBA MOKET ObITb HCNIOJb30BaH
He TOJAbKO axpoMmaT. Bo3MOXKHO npuUMeHeHHe W APYIUX IJIKH-
HOMOKYCHBIX OObeKTHBOB, HalpuMmep OT CTapbiX (oToannapa-
ToB. KOHEUHO, Npex]e yeM NPpUHHMATLCS 3a pPaboTy, HALO HC-
npiTaTh caM 06bekTHB. HyKHO MOMHUTB, YTO MHOTHE NJTHHHO-
(GoKycHble HHPOKOYro/bHble OGLEKTHBB A KpynHodopMar-
HBIX KaMep MMelOT 3a cueT GOJbLIOTO 110151 3peHus CHHXKEeHHOoe
KayecTBO H300paKeHUs 110 BceMy NoJ0. HacTo 3TO eHHCTBEH-
Hasi BO3MOXKHOCTb YV KOHCTPYKTOpAa MOJAYYHTb OOJblLIOE MOJe
3senus, [lostoMy Hepeaxo jist nojeft 3peHus 2—3° npocroi
BH3yaJbHBI axpoMaT OT 3pUTeJbHON TPYOBl MOXKET OKa3aThCs
Jyyiiie, yeM MHOTOJIUH3OBBEIH AJHHHOGOKYCHBIH OOBEKTHB 1714
6oJbioro gopmara.

Kak ucnuitats 06beKTHB? g 3TOro ero HyKHO HCIIOMb30-
BaTh B KauecTBe o6beKTHBA 3pHTEJNbHOA TPYObl B COUETAHHU
¢ okyJaspoM. DOKyCHOe pacCTosiHHe OKyJsApa AOCMKHO ObITh
10-—15 MM, PasrasgpiBasi U3aseka cepHio YepHBIX napaJjienb-
HBIX JIMHUH, HaHeCeHHBIX Ha JIUCT 6eJIoro BaTMaHa, Ml MOXKeM
CYANTb O KauecTBe 00beKTHBA. IIpH HCOBITAHHH OOBLEKTHBOB C
pasiM4HbIMH (DOKYCHBIMH PacCTOSHUAMH Ba)KHO He 3abbIThb,
YTO pasmMepbl MUPHl B QOKAIbHOMN MJIOCKOCTH JOKHBI ObITh OfH-
HaKoBuIMH. Jlas atoro passuyHble 00BEKTUBbI NPHIETCA HUCIIbI-
TBIBAThb C Pa3HbIX PAcCTOSTHUE.

Hanpumep, ecay Mbl XOTHM CPaBHHUTb KauecTBO IUTATHOrO
00BeKTHBA Hallero annapara ¢ GokycHeIM paccTostiueM 50 MM n
TesleobbeKTHBa ¢ QoKycHbIM paccrosHuneM 300 MM, TO BO BTO-
POM cJydae HYyKHO OTOHTH OT MUPHI B IIeCThb pas AaJnbiue. Pac-
CTOSIHME JIO MHpPHL ¥ 4acTOTa JIUHUH Ha Heli BRIOHpAOTCA C Ta-
KHM pacyeroM, uTOObl JIHHHH OblJIM BHIHBI Ha NpeleJse paspe-
e’ N,

BaxHo Take HMeTb B BHAY, UTO BHIXOAHOH 3pavyoK CHCTe-
Mbl OTOOGBEKTHB — OKYJSAp J0MKeH OblTh He 6oJblie 3pay-
Ka rjasa B MOMEHT UcTuITaHuil. [lHeM He Gosee 2, a B TeMHOTe

1e Gosiee 5 MM. B npoTuBHOM catyyae Mel KaK Obl 3agHadparmu-
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pyeM HCHBLITYeMbii OObEKTHB, M OH «IOK&KEeT» HaM H3oGparKe-
 J Hue 3HaUMTENLHO Jydlle TOTO, YTO OH MOXeT AaTo. [oxpodiee
0 BXOAHOM H BbIXOAHOM 3paykKax MOKHO NPOYECTh B KHHrax
\ li, 2, 6, 7).
! KoHeuHO, AJst aCTPOHOMHUECKOH CLeMKH 0O0Jibille BCEro ro-
ASTCA 3epKasibhble (poToannapatel THNA «3eHHT» Gaaropaps
TOMY, YTO OHH NO3BOJISIIOT BHIETb Ha MAaTOBOM CTEKJe BCe, 4TO
Oyaer sadHKCHPOBAaHO Ha MJeHke. Ho MOXKHO NPHMEHATDb TaK-
® ke annapatol «Cvena» wiH «30pKHH», eCIH HX 3alllHe KPBILKH
1 ciumaotes. B sTow ciyuae npeasapuresnbhbie paGoTsl mo go-
KYCHPOBAHUIO, ONMpejefeHtio paboulX OTPe3KOB, I'DAHULl Kaj-
pa o T. J. MOKHO BbIIOJUNTDL, YCTAHOBHB B Ka/POBOM OKHe afl-
[1apaTa Kycodek MaToBOIo CTeKJa, KOTOPLIH MOXKHO MOJyUHTD,
{ oruudoBaB APYr Ha JApyre JABa Kycouka OOLIUHOIO CTeKJa.
¥ g 1 oBKH MOXKHO HCIIONB30BATDL He CITHLIKOM IPy6Be 1 H-
dosaappie nopowkn (M28—M40) nan Haxnaunylo wWKypxy
«HyaeBKky». UTofbl yCKOPHTH ULIH(OBKY, €e HYKHO BECTH ¢
1 no0aBaeHeM BO1bL.

VY xavepnl «CveHay, Kpove TOro, NpuiIeTcs CHIATL O0bEKTHB.
Jaa 310ro y crapnix Mojeseifl 10CTaTOuMHO OTBEDHYTH 4YeThipe
BuHTA Ha nepeanell crelke. [locse 3TOro 06bEKTUB ¢ uempan‘b-
1 HhIM 3aTBOPOM CHHMaetcs.

Bosmoxno, npunercs npuderuyTh K ROMOILH TOKAPA, YTOOH
BLITOUHTb Pe3b00BYI0 GOKYCHPOBOUIYIO TPYOKY C LIArOM pedb-
6o 0x0a0 1 MM. DTta TpyOKa JerKo MOKeT OLIThL YCTaHOBJeHa
. Ha MECTO CHATOTO C «30pKOro» 06beKTHEA, @ Anst «CMeHb npH-
IeTCsi clesiaTh HA Hauled TOYEHOH TpyOKe uiaHel, B KOTOpoM
NPOCBEPJ/IHTh YeThipe OTBEPCTHSA, W C NOMOWIbIO BHHTOB yCTa-
HOBHTb €e Ha MeCTO CHATOro OObEKTHBA.

[Tocie cOopru W npeasapuTeNbHOi (POKYCHPOBKH HYKHO
BbIMIOJMIHUTDL TOUHYiIO GOKYCUPOBKY 00beKkTHBA. [las sToro ua
onpaBe HaHeceM HEeCKOJBKO INTPHXOB, C MOMOULBIO KOTOPLIX
{ MOKHO (DPHKCHPOBATH pasJifyible [0JI07KelsT O0LeKTHBA npil
’ nepedokycuposke. CHOKycHPOBaB Ha I1a3 OOLEKTHB, Halpas-

JIfieM ero HOYbLIO Ha JOCTATOYHO ApKVIo, 1—27, 3Be31y, BhI-
JBHraenM o0OLEKTIHB OT Npeino/aaraeMoro 3HadeH s «GeCKoHeuHo-
4 CTH» Ha 2 MM U JlaeM 3Be371e NPOYepTHTh CBOI CYTOUHBI cael B
teyenne 1—2 mun. Tlocse »Toro BBOpaulBaeM OOBEKTHB Ha
YeTBEPTh MHIJIIHMETPA H jeaeM elle OAIIH CHHMOK CYTOYHOro
caena. st aToro npisieTcst KaMepy HeMHOTO CMECTHTD MO CKJ0-
! HeHUIO. 3aTeM elle BABHracM OOLEKTHB Ha YETBEPTb MILAiL-
merpa. Cmemiasn o6heKTHB Bee 6odblie 11 00Mblle, Mbl «TIPOfi-
JeM» TTOJIOXKEeHHe, NPH KOTOPOM Ha riias POKYCHPOBKA KayKeTcs
Han6osee TouHOH. OcTaHOBUMCA NMOCJE TOTO, KAk OOLeKTHB Ha
napy MUJIJIHMETPOB OKAMKETCs KHUXKe» TOUKH «BeCcKONeYHOCTE.
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¢IcHO, U4TO BCe MOJIOMKEHUsST OOBEKTHBA AOJKHBI ObITh YETKO
oTMeueHbl H [10CJAe10BaTeIbHOCTh IKCIO3ULHA 3anucada. Jlyu-
e MOCAeNHIO KCMO3UIMI0 CAenaTh pa3a B ABa JJMHHee,
yTOOBI Ha HeraTHBe BHAETh HauaJo W KoHel HcnbitaHUud. [Moche
3TOrO C MOMOLLLIO JYMbl BoiGUpaeM HauboJee pe3Kui H TOHKH
cjael U onpejesseM, NPH KaKOM MOJOKeHUH 00BEeKTHBA OH Mo-
JydyeH. DTO NOJIOKEHHE H eCcTh NOJOXKeHHe Hauaydulell Goky-
CHPOBKH.

§ 5.10. KAK [MPUMEHHWTb BHHOK/Ib?

Ecnu y Bac ectb GHHOKJAb H/H 3pUTeNbHAA TPYOa, HM TOXe
Hait1ercs xopoulee npuMeHeHue. BuHOKAb — adoKasbHasi CHuc-
Tema, OH He MMeeT 3KBUBAJNEHTHOro QOKyCHOro pacCTosiHus, a
TONbKO YBeJNIUHBAET BHIUMbIE YTJIOBBIE pa3Mepbl [PeIMETOB.
Ecau npeanofoxurb, yto ¢oroanmnapar — 3TO raas (aas on-
THKA B 3TOM HeT HHYero YyAHBHTENbHOr0), TO, MDHCTABHUB K
0OBLeKTHBY anmnapata OHHOKJb, Mbl YBeJIHYUM BHAHMEIE (an-
napaTtoM) pasMepbl NPeIMETOB WJ/H, 4TO BCe PABHO, yBeJIHYHM
3KBUBAJIEHTHOE (POKYCHOe paccTosHue poToodbeKTHBa (puc. 51).

Ecau Bol pacnoJsaraere «3epKasnkof», A0CTaTOUHO YCTaHO-
BHTb OOBEKTHB KaMepbl Ha «BDECKOHEUHOCTLY, NMPHUCTABUTH OH-
HOKJIb OKYJSIPOM K OOBbeKTHBY KaMmephl, H, QOKYCHDYs OKy-
Jsip, AOGHUTLCA PE3KOCTH H306parKeHus.

JKBUBaJeHTHOE (POKYCHOE PACCTOsIHHE PaBHO NEPBOHAYA/b-
Hovy (oKycHOMY paccToAHHio  (QOTOOOBLEKTHBA, YMHOKEH-
HoMy Ha vBedaudeHue OuHoxkad. Hanpumep, 7-kpartHsiii
(BIM-7%50) OuHoOKIb B covetaHun ¢ oObeKTHBOM «[e-
auoc-44» (f=58 mm) pact 3KBuUBaJeHTHOE (POKYCHOE paccrosi-
e 406 M.

fcHo, 4TO AAST HOPMaJbHOH paboThl HYKHO H OOBEKTHB U
JoToannapar ycTaHOBHTb Ha €IMHOM OCHOBAHUH H XKECTKO 3a-
KPEemHThb, YTOGH! BCSIKIE B3aHMHBIe CMelleH s OblJIH HCKJTIOYEHDI.
Eule npoie 3akpenHuTb Ha MOZOOHOM OCHOBAHHH [0J30PHYIO
Tpy6y, Koropas paforaer ¢ TakuM ke ycrexoM. JlanbroMep-
uplli (a Tak:Ke WKaNbHBIN) annapar Hy:xKHO CQOKYCHPOBaTb IO
NPOGHBIM CHUMKaM 3Be3lHbIX caef0B. OObeKTHB JajbHOMep-
HOrO annapara Hy»KHO YCTaHOBHTb Ha «6eCKOHEYHOCTb», a (o-
KYyCHPOBaTh OKYyJApoM OHHOK/fA: HadaTb, CMECTHB OKYJSP B
CTOPOHY «IlIlOCa», TPOHTH «0» M OCTAHOBHTHCS HA «MHHYCE»,

YeMy paBHO OTHOCHTEJNbHOE OTBepcTHe (OTOIObeKTHBA B
«ynpspkke» ¢ 6uHokaeM? OHO paBHO AuaMeTpy oOLeKTuBa Ou-
HOKJIS, JEJNEHHOMY Ha 3KBHBaJeHTHOe (OKYyCHOe paccrosHue
Bceit cucrembl. Hanpumep, B npeablayuieM cjaydae IHaMeTp
o6bekTHBa OGHHOKJAA paBeH 50 MM, a (POKyCHOe paccTosHue
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400 MM, 3HAYHT, OTHOCHTEIbHOE OTBepcTHe paBHO 50/400=1/8.
D10 COBCEM HeIJIOX0 AJIs TAKOTo AIHHHOPOKYCHOTO 00beKTHBA.
TToxka pedb HIET O cheMKe JIVHH U ConHua, MOXHO HCMOAL30-
BaTh 1 ellle MeHblIlie OTHOCHTeNbHble oTBepcTus. Hampuwmep,
TOT e 00beKTHB B coderanint ¢ 20-kpatHod Tpysoi «Typucrs

Puce 51. Jlynuoe 3atveune 16 centabps 1978 r. [lepen «3enutom-B» (06bek-
tuB «[ennoc-44») Gpina ykpensena nojsopHast Tpy6a ¢ yseauuennem 20X,
MMaenka «@oto-130», Bhjep:kka 1/30 c. Poro JI. JI. Cukopyxa

IaCT 3KBHBaJsleHTHOe (oKychoe paccTosiHue 1160 mm, oTHoCH-
TeJqbHOE OTBEPCTHE MPH AHaMerpe o0beKTHBA TPYOu 50 MM Oy-
zer pasHo 50/1160=1/23. C TakuM OTHOCHTE/JLHBIM OTBEPCTH-
eM Ha BbICOKOYYBCTBUTEJbHBIX MJEHKAX MOXKHO MOJNydYaTb XO-
pourve dororpaduu JIyusl BGIM3N nojHonyHus. Ilpu Manbix
(hazax, KOTla MOBePXHOCTHasl APKOCTb JIYHbI HeBesnKa, jAaxe
poidepkkH 1/30 ¢ okaxercs HeZOCTATOYHO. EanHCTBeHHBIH
fyTb — YCTGHOBHTb BCe MPUCIOCOO/IEHHE HA 3KBATOPHAJBHYIO
MOHTHPOBKY, 4TOObI anmapar jgBurajicsi Bejed 3a JIyHoH, n
cuumarth ¢ Belepxkkamu 0,5—1 ¢, Ho TyT Mbl nojouin yxe K
JIOCTATOYHO CJIOKHOMY BOMPOCY O cheMKe JIVHBI W TMiIaHer ¢
OKYNSpHOYl KaMepoii, KOTOpLIH paccMaTpiBaeTrcs B TIJiaBe
LLeCTOH,
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§5.11. YCTAHOBKA [OJIAPHON OCH

BcrnoMHHM 0 BpauleHHH MOJS 3peHUs B TOM CJyuae, KOrja -
Mbl CHHUMaJIH C OTHOCHTE/bHO AJIHHHBIMH BbIAEPIKKAMH acTpo-
rpagoM Ha asumyTasbHOH MOHTHpPOBKe. Heuro mopo6uoe npo-
MCXOIMT H B TOM cJydae, KOrjJa MOJASIpPHAs OCb MOHTHPOBKH
yCTaHOBJEeHA HeJ0CTaTOUHO TOUHO, H CYTOYHbLIH CJie] 3Be3/ibl He
COBMaJlaeT C CYTOYHBIM CJe/IoOM BoOOpaxKaeMOH TOUKH repece-
YeHHsT ONMTHUECKOH ocH Kamepbl ¢ HebecHOH cdepoit (puc. 52).

Puc. 52. [lpuyep Bpaiuensst Mojsi M3-3a HeMPaBHJbLHON YCTAHOBKH NOJSpP-
voii ocu. O6bektuB «Tanp-3», BegepxKa 1 u. CaeBa TymanHocts NGC 7000
Cesepnas Amepuka, Goasioe nsaTHO cnpasa — ene6 (o JleGens)

[Tpennonoxum, uro uHCTpyMeHTaAbHasi ocb OP’ Hak/JIoHeHa
K FTOPH30HTY NOA yIJVIOM, MeHbIINM, yeM och Mupa OP (puc. 53).
Toraa npu BpaumieHHH BOKPYr OCH HHCTPYMEHTAJLHBI «3KBa-
TOp», COBMajasi ¢ HeOeCHBIM B TOUKaxX 3anaja M BOCTOKa, Ha
fore MoAHHMeTCA Bbllle. Tenepb Bo BpeMs LJIHTEALHOH 3KCHO-
3ULMH 2KBATOPHAJIbHOrO OOBEKTa, PacrnoNOKEeHHOrO Ha BOCTO-
Ke, HaM MPHUIETCs PeryJsapHO NOrpaBasiTh TEJeCKON-THI Ta-
KHM 00pasoM, uToObl BEDPXHHl KOHell 'Mja Bece BpeMms onycKka.l-
csl, crenys 3a HeGecHBLIM oObexToM, OTCIONa MOMHO BBIBECTII
IPOCTOE MPABWJIO YCTAHOBKH HOJADPHON OCH MO BeicoTe. Ecain
1P CJEXKEeHHH 33 O0BeKTOM Ha BOCTOKE HaM HOCTOSIHHO npH-
XOAHTCA MHKPOMETPHYECKHM BHHTOM NONPaBIsITb CKJGCHCHIC
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HHCTPYMEHTA TakK, YTO BEePXHHH KoHel acTporpada WM TeJe-

® CKONa ONYCKAercsi, 3HAYUT, OCb MMeeT MEHbLIMH YroJl HaKJIoHa,
ueM OCb MHpa, U ee CeBePHbIH KOHell HYKHO NPHIONHATD.

Ilnsi 3TOH Lesu MOHTHPOBKA JO/KHA MMEThb CIIellHaJbHbii

BUHT. Takum ke 00pasoM MOMKHO BbICTABHTbL HOMSIPHYIO OCh

a
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Pirc. 53. Tonoxenue HHCTPYMEHTANBLHOTO NIOJIOCA, 3KBATOPA M MEpPHAHaHa
NpH HENPABHJBHOM YIJIe HAKJIOHA NOJADHON OCH () U HENPaBHJALHOM a3u-
MyTe ocu (6)

acrporpaa mo asumyty. s sTOro HaG/ojaeM Kakyroo-Hu-
Oyab 3Besay Ha ore. [loMecTHB ee Ha mepekpecTHe, caeinuM 3a
TeM, KyJla OHa CMellaeTcsi, ¥ NPHUBOJMM ee MHKPOMETPEHHbIM
BHHTOM OCH CK/JIOHEHHs CHOBA Ha mepekpecrue. Ecau npu atom
BepXHHA KOHeil TeJIeCKona NPHUXOLUTCS OMYyCKaTh, TO OCh CMe-
LIeHa K BOCTOKY M ee CeBepHbIil KOHell Hajl0 CMeCTHTb K 3amnajy.
e Haobopor, eciiu BepxHHil KOHell TpyGhi Te/IeCKONa NOAHUMAETCs,
CeBepPHbIil KOHEeL OCH HYXKHO CMECTHTb K BOCTOKY (pHc. 53, 6).
ITO J0BOJBHO MNPOCTOH CHOCO6, H NPH HEKOTOPOM HABbIKe
YCTaHOBKY MOXKHO ciesaTb 3a 1,5-—2 uvaca, 0COGEHHO ecan Ha-
yatb paGoty axeM, cjeisa rugoM sa ComHueM, a B cyMepkax
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3a MepBbIMH SIPKUMH 3Be3jaMu. [lis CTallHOHAPHOTO TeJlecKona
3TY NPOLUELYPY HY)KHO NOBTOPHUTH HECKOJNBKO Pas, IOCTENEeHHO
Bce Goablle H Goablie MPHOIHKAACL K TOUHOMY MOJOKEHHIO
ocit. MOXHO CUNTATh OCb XOPOLIO YCTAHOBJEHHOH, €Cy B Tede-
HHue 4acoBOH 3KCHO3ULMK Tpebyercs JBe-TPH KOPPEKUHH N0
CK/JIOHEHIIO 1 eC/1il 3Be31a CMelllaeTcs C nepekpecTusi B obuied
cnokHOcTH Ha 10—20".

EerecTBenHO, UTO 3Ta MeTOJHKa He TOAHTCS Iad  mopra-
THBHOrO actporpada, KOTophlil nocjae HOUHO paborsl yOupaert-
cst W1 BOOOWLE MepeBo3nTCst ¢ Mecta Ha mecto. [IpusTtom ycra-
HOBKa ITOJIsiPIIOf OCH JOJ/UKHA 3aHHMATh OT CIIBL noJuaca.

B sToM cayuae npoiie BCero B ABYX KOJbLAX C PEryJHpo-
BOUHBIMH BHHTaMH l1apajiielbHO MOJIAPHOA OCH MOHTHDOBKH
yCTaHoBuTL HeGosbluyio 3purenbnyio TpyOKy [31]. Ecan 6ol
[Monapuas sBespa uaxonmnace TouHo Ha [losoce mupa, TO
6b110 Obl JIOCTATOUHO, NeACTBYf peryJupoOBOYHBIMH BHHTAMH
MOHTHPOBKH, NPHBECTH B LEHTP noas 3penus [loaspuyio sses-
1y, 4 och Gbina Obl yCTAHOBJIEHA OYeHb TOYHO.

K coxanenmo, Ioasipuas Jexur B 50° oT momoca, a Ha
caMoM TIOJIOCe HeT CKOJbKO-HHOYIbL ApKOH 3Be3inl. [losromy
B noJe 3peHHs TPYGKHU (TOYHO B (POKANLHOH MJIOCKOCTH ee
00BeKTHBA) HYKHO YCTAHOBHTH CETKY, PHCYHOK KOTOPOH npex-
cTaB/seT coGON KPYr JHAMETPOM, COOTBETCTBYIOIIMM Ha Hebe
250" ==1°40". D10 Kpyr, 110 KOTOPOMY ABHXKETCsl B CBOEM Cy-
TOYHOM M TFOJAMUHOM JBHxeHuu IlonsipHas. Ham BaxHo 3Harts
ee 4acoBOH YroJ Ha Kaxiblf Beyep. DTOT YTrog BLIYHC/SETCH
no gopmyJe

t=a—S,

rae o — npsimoe BocxoxaeHue IToaspHON (ero MOXKHO HaiTH
B KaTaJiore MOJIOXKEHHH 3Be3] WK NpHOJH3UTENLHO MO 3Be3[-
HOft KapTe), S — 3Be3HOe BpeMs Ha MOMEHT HalJ/IOJeHUs.
Ha cerke, kpoMe Kpyra, LOJKHB ObITh HaHeCeHsl YaCOBbLIE YIJIbl
B BHIE KOPOTKHX LWITPHXOB. HerTblpe U3 HUX, COOTBETCTBYIOLHe
0, 6, 12 u 18 u, nO/MKHBI ObITH MOJMHHHEE. DTY CETKY MOXKHO
BLIUEPTUTH TYIUBIO HAa BaTMaHe, NePecHATb B HYXKHOM MaciuTabe
d OTrevaTaTb Ha NO3WTHBHOM mjleHKe. B cymepkax ona Oy-
JeT XOpOolUo BHAHA B NOJe 3PeHHs MCKaTessl NoJioca NpH Ma-
JIBIX  YBETHUEHUSsIX.

TloBopauBasi MOHTHPOBKY 1O a3HMYTY M PEryNupys BbICO-
Ty moAsipHO# ocy Mo Beicote, npusoauM [loasipryio 3sesny B
nose 3peHust TPyOKH. 3aTeM CMOTPHM, uYeMy paBeH uYacoBOH
yroa IToasipHoii Ha MOMeHT HabJoJeHHi, W NPOROIKAA NOBO-
payHBaTh OCh MOHTHPOBKH 1O a3HMYTY M BBICOTE, NPHBOIMM
[TonsipHylo Ha OKPYXKHOCTb B 110/1e 3PCHHSI HANPOTHB WTPHX 4,
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COOTBETCTBYIOULero ee yacosoMy yray. Ilocie storo noasipuas
OCb YCTAHOBJEHA AOCTATOYHO TOUHO.

Pasywveercs, npexjie, 4eM Mbl CMOXKEM BBIIOJHUTD 3Ty MpO-
e1ypy, HYXKHO TOUHO YCTAHOBHUTH caMy TPYOKY — HCKaTesb
nogtoca. [Las 3Toro npuperca norparutb ofHy Houb. CHavaaa,
Ha0/0as 3Be3/bl Haj TOYKOH tora (Ha MepujlHaHe) W Haj TOY-
KOH BOCTOKa (B MNepBOM BepTHKaJe), METOA0M, ONHCAHHBIM
Bblllle, yCTalaBJHBaeM MOJAPHYIO OCb, YTOOB! 3a 15—20 mMun
HaM notpefoBasoch He GoJiee OAHOM-ABYX MerKHX KOPPeKilHil no
ckJoderuto. Ilocsie storo npusopum [losspHyio 3Be3fy Ha ee
MECTO Ha KPyTe B MoJie 3peHHst TPYOKH, AeHCTBYS IOCTHPOBOY-
HBIMH BHHTaMH JABYX KoJjell. Tenepb MOXHO COHTb MOHTHPOB-
Ky C [pPaBHJILHOIO MOJNOXKEHHsI, a 3aTeM CHOBA YCTaHOBHTb,
HO yXKe C roMmoliblo noaspHoit tpyOxu. Ilocse sToro syxuo
NpOBepHTb, KaK OLICTPO cMeHiaeTcsi [0 CKJOHEHHIO Beaymias
3ge3fa. Ecin 3a 15—20 muH Tpebyercsi He Gojiee ONHOM-ABYX
KODDPEKIHHA, MOXKHO CUYHTAThb, YTO MOHTHPOBKA YCTaHOBJEHa
TOYHO.

§5.12. IYHHBIE 3ATMEHMHS]

JarMeHus — JOBOJIbHO PeNKHE sIBJAEHHs, H HYXKHO XOPOLIO
MOArOTOBHTBCA K MX Hab/mofeHusiM. HauneM ¢ JYHHBIX 3aTMe-
Hil. JIyHHoe 3aTMeHHe BHAHO OJHOBPEMEHHO Ha BCeM MOoJya-
piu 3eman, obpaieHHoM K JIyHe, H OTOMY B OJHOM H TOM e
reorpaguueckoM MyHKTe JYHHble 3aTMEHHs BHAHBL TOpasjo
yallie MOJHbIX COJMIHEUHbIX, TAK KaK COJIHEUHble 3aTMEHHST BHAHbBI
TOJIbKO B O4€Hb Y3KOH MOJIOCe, MNepeceKaloulell 3eMHOMH wwap.

3a JA0JarHe Trojbl JIOOHTENbCKHX HabmoleHH#l obGpasoBa-
JUICh  CBoeoOpasible «KaHPbI» CheMKH 3aTMeHuH, KOoTophle
onpeeaaoTcss QOKYCHbIM paccrosiieM OOBbeKTHBAa, YIJIOM
3peHHs KaMepbl, HaJAHYHEM HJIH OTCYTCTBHEM 3KBATOPHAJILHOM
MOHTHPOBKH H T. [. PaccMOTpUM TeXHHKY CBEMKH 3aTMEHHH
N0 3TUM «KaHpaMmy.

CytouHnH# caen satrmuBmedcsa JyHb.
[Tepex nauasgoM JIYHHOrO 3aTMeHHA yCTaHaB/UBaeM MaJjobhop-
MATHBIA annapar Ha HernoiBHKHOM ILUTATHBE C TAKUM pacde-
TOM, YTOGB! B XOjle CBOEro CyTOUYHOro ABHKeHHA JlyHa nepece-
KaJja I[10Jie 3PeHHusT KaMepbl, OCTaBasCh KaK MOMKHO JOJbllIe B
nperenax kKaapa. Ecau anmnapar sapsixkeH IJI€HKO# UYBCTBH-
TeapHOCTBIO 45—65 en. F'OCT, 3akpbiBaeM juadparMy 1o
3HaueHuit 11 unu 16 W oTKpsiBaeM 3aTBOp Ha Bce BpeMsi, KOTO-
poe norpebyerca JIyHe, 4yTo6bl nepeceus nose 3peHus (puc. 54).

OBbiuno nosnHoe 3aTMeHHe JIyHbI, OT MEPBOro A0 YETBEPTOro
KOHTaKTa, Npojo/eKaercs, rpy6o rosops, 4 uaca. 3a 310
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BpeMs JIyHa repemeraercs Ha 60°. DoaslinHCTBO annaparos
HvecT ToJse 3peHis Melibie. [TosroMy 13 BCero satMeHls Bbi-
6upaeM TOJbKO 2—2,5 yaca oxoJ0 noaHoi ¢assl. Haunxaew
NPHUMEPHO 33 yYac A0 cepejliHbl 3aTMEHHA H KOHYAEM 3KCTO3i-
LHI0 PHMEPHO Yepes yac focte cepelmunl. fIpRecTh B cepe-
JIMHE MOJIHOTO 3aTMeHHs npuvepHo B 1500—2000 pas vetbiue,
yeM B NOJHOJYHHE JI0 Hauaja 3aTMeHHs. 3HAYHT, B Ha4yaabHBIX

CTaauax Ha IJIeHKE oCTaHeTCsd CHJILHO HGPGXGP)KHHHI)IFI Caex

Puc. 54. Cytounnifi caex Jlyur Bo Bpeust 3ataennust. Hlkoaneuxk E. Bax-

waiiCKui cjlejial B X0I€ 3aTMENHsi IBa CHHMKA € IOMOWLLIC GoToannapata

«Cnenta» na naenxe «®ot1o-65» ¢ nusdpparsoii 16. 31ech moxazana Biopas
NOJOBHNA  3aTMenlis, BBIIepKKa 2 u

opeosa, a B MaKCHMaJbHOH (pase ejpa 3aMeTHbI CJel 3aTMHB-
wefica JIyHel, MOXXHO NOCTYNHTh TaK: HAYHHATB CBEMKY C
auadparmoit 16, a nocse Hayasa NMOAHOTO TEHEBOTO 3aTMEHIis
OTKpHITE Anapparmy no 3uaveHna 4. Ilocne okoHuanus non-
HOrO TeHeBOrO 3aTMEHH$ HYXKHO CHOBa 3aKpbITh Aliadpar-
My po 3nauenlist 16, IlomoOHble dororpaduu naioT npeicran
Jetve 00 navieweHild ofulefl (MHTerpasbHOf) ApKOCTH JIyin
B X07¢ satMeritisi. Dororpadus nmoytH He TpedyeT NMPpUCYTCTBIA
ueJOBEeKa BO2Je annapara, H ee MOXKIIo cAedaTh Mapaldieabho
¢ pabotofi Hai ApyrnMu GoTorpadiavu saTMeHHd.

CreMrka a3 satTmeHHd CHUMKH JVHHOrO 3at-
mMenua 16 centafpg 1978 r. cpenaHwel npu  IieCKCIbKO  3a-
GapHBIX O0CTOSITC/ABLCTBAX: aBTOP B 3TO BpeMs Obl1 Hoaen
TDUMNNOM, OjHAKO OCTaBaThCA B MOCTEAH He CMOT M OLICTPO, Ha
CKODYIO PYKY colpaJ Bce, 4TO XOTL Ma/o-Ma/jbCKH TI'OJAHIOCH
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ULl CheMKH 3aTMeHHsi. 1o Owbin «Tanp-3», axpomar ¢ do-
KycHbIM paccrosiiueM 300 mm, nogsopuas tpy6a 12x50 u,
KOHeuHo, «3eHuT». AXpomar GblT GLICTPO BCTABJEH B 6yMa-
Hylo Tpy6Ky. anna ee 6biia pasua 240 mw. [lepxa tpyéky
OJHOH PYKO#, a (doToannapar Apyro#, aBTop cMor Gogaee wiu
MeHee YBeDeHHO (OKYCHPOBATH H300paxkeHHe, UYYTh lepeMe-
uiasi TpyOKy K anmapaty wiad ot nero. [Toasopuas xe tpy6a
onHpasacb Ha pamy OTKpHITOH Qoprouku. K Hauasay 3aTMeHus

Puc. 55. Jlyunoe satvenne 16 centabps 1978 r. CHHMOK cle1ali ¢ NICAOmbio

50-MH/UHMETPOBOTO aXPOMATHUECKOrO BU3YalbHOTO OGBEKTHBA C (BOKYCHbiM

paccrosinuem 300 mM. [Taenka «®ot0-130», Brgepxkka 1/500 ¢. doro J1J1.Ci-
KOpYyKa

BCe ObLIO roToBO. Pe3ynbratom 3Tofl paGoThi CTadH CHHMKH Ha
puc. 51 u 55.

[MMonubii Xxoa 3aTMenus. Mu yiXKe onucami
CBEMKY BOCXOJIOB U 3aX0[0B JIYHBI Ha OJHOM Kaape ¢ 3KCHOo3il-
UMSMH 4epe3 paBHble NPOMEXKYTKH BpeMmeHH. $HcHo, yro
TOYHO TaKHM Ke 00pa3oM MOXKHO CHATb BECh X0 JYHHOrO 3a1-
MeHusi. Bbliep:KKy mepex HaualoM UACTHOTO 3aTVEHHS, KOTjia
Jlyna B MOJIHOJIYHUH M ee sipkocTh paBHa 2500 Ka'M?, MOKHO
onpelennts 1o popmyJe (6) B 3aBHCHMOCTH OT OTHOCHTENLHOTO
OTBEPCTHS H YYBCTBHTEJILHOCTH MJeHKH. JLIsi mienku 65 e,
I'OCT n ornocurenbHoro orseperua 1/8 ona coctaBut npumep-
no 1/150 c. IlpuHnmas Bo BHHMAaHue, YTO B Aa/bHeHIIEM Xoje
3aTMEHHUsT APKOCTh JIYHBLI O4YeHb ymajer, HaM NPHIETCS Ha-
yaJabHble (a3bl nepefep:Kath B ABa-TpU pasa. OCTAHOBUM CBOI
BeIOOp Ha Auadparve 4 u Bbiep:xkke 1100 c¢. Otu yesosus
CLeMKH HYXKHO OCTaBHTb 0€3 H3MeHeHH{l [0 Hauala Mo/HO
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da3bl TEHEBOrO 3aTMEHHS, MOCJe 4ero BbLAEPKKY MOMHO yBe-
JMYHTh JI0 1—H ¢ B 3aBUCHMOCTH OT fIPKOCTH TOJHOH (asml.
Ecau sarMmuBwasicss JIyHa xopowio BbAesIeTCs Ha QoHe 3Be3],
MMeeT OpAaIIKeBbiii OTTEHOK H Ha ee IMOBepXHOCTH Ge3 0coboro
TPyla Pa3IHYAOTCH MOpS, BBIAEPKKY MOXKHO BbIOpPaTh paBHOH
1 ¢, ecout ke JIyHa oueHb TeMHasd, MOPSt NPAKTHYIECKH HEPasJiu-
YyMBI, JyUilie OCTAHOBUTbCS Ha BBLIEPHKKE D C.

Ocofenno addexTHb Takie (ororpadun Ha 1uBeTHOH ob6pa-
maemoil nseHke. B 3ToM ciyuae »kesatoBartble H3oOpaxeHus
1104TH 110J1HO# JIYHBI B HAaualbHLIX (ha3ax NocreneHHo Bee 60/b-
ille CTAHOBSITCS MOXOXHMH Ha Mecsill, a Nepel HCUE€3HOBEHHEM
JlyHa cKaukoM (3a cueT yBeJHYeHHs BHUIEPIKKH) HEMHOTO CBeT-
JieeT, 1O CTAHOBUTCA OpaHXKeBOH WJIM KHPNHYHO-KPaCHOH.

B Houb ¢ 4 Ha 5 mMast 1984 r: 4 cHUMaJ TIOJHOE JYHHOE 3aT-
menue. doroannapar «3eHUT» ¢ 0ObekTHBOM «Taup-3» Obln
ycTanoBJeH Ha ycrofiuuBoM wraryse. CheMKa Besach Ha IJieH-
ke «ORWO-UT-23» uyscrBurensHoctoio 130 ex. TOCT. Ka-
mMepa B MOMEHT 3KCIOHHPOBAHHs OCTaBalach HENOABHIKHOIL.
[Tone 3penuss ofbektHBa «Tamp-3» Ha (opmate 24 X36 MM
Mand, M 103TOMY, YTOGHI MOJYUMTh XOJ BCErO 3aTMEHHd, NpH-
HITOCh PACTONOMKHUTL €ro HAa HecKOIbKHX Kafapax. HMurepsan
MeKAy BbIIEPKKAMM COCTaBisa 5 MHH. Takum obpasoM, Ha
OLHOM Kajpe pacroJjarasoch nsatb usobpakenuil JIyHs. Bcee
saTMenite ymectuiocs B 10 Kaapos.

Ha o0bLekTHBe ycTaHaBJIHBaJdach 3ac/JOHKa H3 OObIYHOM
gepHOit OyMaru. 3aTBOp KaMepbl OTKPHIBAICS # (PHKCHPOBa/CA
B TOJIOMEHHH «OTKPBITO». BBIAEPKKH JeNalnCh C TIOMOLLbIO
3aCJIOHKH, KOTOpasi CHHMaJsach Ha KOPOTKOE BPEeMS.

J1s1 ¢bhbeMKH yacTHBIX (a3 o6BeKTHB AHadparMupoBalIcs 10
3HaueHns 22 W repej HUM YCTaHABJAHBAJICA HeHTPasbHO-ce-
piit cBetoduabTp (4%). Boinepxka cocrasiasina 1 c. IToce na-
4aja nosHof ¢assl GUALTP ObLI CHAT C OOBEKTHBA, OOBEKTHB
6Bl OTKPHIT 10 AHadparmel 4,5 U BEIAEPKKH YBeJTHYEHH! 10 8 .
3aTMeHHe 0Ka3aJioCh Ha PEAKOCTb TeMHBbIM, H NO3TOMY BOJAH3U
CepefiMHLI 3aTMEeHHS BBIIEPXKKY NPHLIOCH YBEeJHYHTH 10 16 c.
B pesyJbrate Bee dasbl 3aTMEHHS OKA3aJUCh XOPOIO 3KCIOHH-
poBaHbl, NpopaboTKa B Hauaje U B cepeliHe 3aTMeHHs X0opo-
wast, bosiee Toro, B MOMeHT MOJHOH (pasbl HENOAAJIEKY OT M300-
paxenuss JIyHel Xopowo mnpopaGorana.b 3Be3ga o Becos,
2,8™,

[IpexBapurennpHblil pacyeT Nokasal, 4TO NPH KPYXKKe pac-
cesinust 0,1 MM MakcuMmaslbHOe BpeMsi 3KCNIOHMPOBAaHHs He
no/mxHo npesbluath 4 ¢. [lostomy npu BbAep:xKax 8 H 16 ¢
NPOU3OILTIO JerKoe cMassiBanue JIyHbl U 3Besl. Brpouewm, stor
nedeKkT Ha CHHUMKe MaJjo 3aMeTeH.
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Jlyna cpean 3Bes3p Eciu B Bauem pacnops-
KEHHH eCTh 5KBATOPHAJbHAs MOHTHPOBKA, HAa KOTOPOH MOMKHO
YCTaHOBUThL (oroannapar ¢ (OKYCHbIM paccrosaHueMm 80—
150 MM, TO MOXHO NOJNYYHTL MPEBOCXOAHBIE CHHMKH, B TOM
yucste U 1BeTHble, ecad JlyHa B MOMEHT MoJIHOH (asnl 3aTMe-
HUSI Haxopurcsi mOGJAH30CTH OT GOratoro 3Be3laMH yyacTka.
Oco6enno noaxonar aasi 3toit uenu [Tnesyil v [uagel. Boc-
MOJb3yeMCst TéM, UYTO APKOCTb JIyHbl B CepejjHe 34aTMEHHS
OYeHb HH3KA M TMO3TOMY JOMYCTUMBI [JIHTEJbHBIE BHIAEPKKH.
3a 3710 BpeMsi MOTYT npopaboTarncsi MHOrHe 3Be3ibl. Hanpu-
Mep, €CJId [P OTHOCHTeILHOM OTBepcTHH 1/2 Ha naenke 130 ex.
I'OCT (23 IHWH) cpenath 5—10-MHHYTHYIO SKCNO3HILHIO, TO
Jlyna nosyuurcst nepefepKaHHbIM IPKHM JHCKOM (Ha LBETHOM
nJeHKe opanxkeshiM), a B [lnesnax npopaGoraroTcsi 3Be3apt 10
9. Ckonsienve OyjAeT BBHINJISAETh OueHb KpacuBo, JlyHa 3a
5T 10 MHH yKe c/ierka CMecTHTCH cpefu 3Be3d H GyleT uyThb
CMa3aHHOH.

Ha nuenke 65 en. TOCT Mmbl notepsieM OfHy 3Be3nHyIO Be-
auuuHy. JIas oTHOCHTeNbHOTO oTBepcTHst 1/4 notepu cocra-
BAT npuMepHo 1,57, Takum o6pasoM, Jaxke NPH CAMBIX He-
61aronpuATHEIX 3KCMNOHOMETPUYECKHX YCJOBUAX TPH BbllepiK-
ke 10 MHH Ha nJenke OGyayT npopaGoTaHbl 3Be3fbl 10 6—7-it
BEJINYUHBIL

EctectBeHHO, 4TO B Teuenue Bcefl IKCIO3MLIHH Kamepa
JIOJDKHA TULATeJbHO TUAHPOBATLCSH MO 3Be3je.

CpeMKa 3eMHO# TeHu Mp yXe yooMHHanu o
TOM, YTO NOJIHOE JYHHOE 3aTMeHHEe NPOAOJDKAETCS OKOJO Ye-
ThIpEX 4acoB. 3a 310 BpeMst JIyHa cMeCTHTCS B CBOeM opOH-
TaJbHOM JIBUAEHUH CPeAH 3Be3j Ha 2°, T. e. Ha yerhipe cobCT-
BeHHbIX auamerpa! Ecan B TeyeHue Bcero BpeMeHH 3aTMeHUs
KaMepy THIMPOBaTb MO OJAHOH H TOH XKe 3Be3jle, a CHEMKY
BECTH Cepueil BbIIEPKEK Ha ONHOM M TOM iKe Kajpe, TO B pe-
3yJIbTaTe MONYYHUTCS HECKONBKO H300pakeHnH JIyHeI B pas-
HbiX ¢asax.

UactHble Qasbl HY)KHO CHUMATh TaK Ke, KaK H HOJHOJYHIe,
Hanpnvep, na nienke 65 en. F'OCT wactHble dasbi npu oTHO-
CHTEJNbHOM OTBepCTHH 1/11 MOXKHO CHUMATB C  BBLIEPKKOI
1/60. Tak Kak cbeMka BeleTCsl Ha OJMH U TOT XKe Kajp, HYXKeH
LeHTpaJIbHbld 3aTBOP, KOTOPLIA PalOTaeT HE3aBHCHMO OT Me-
XaHU3Ma NepeBoja KaapoB.

910 MOKeT GbITh CHATHIH ¢ «DoTOKOpPa» OOBEKTHB U ycTa-
HOBJIGHHBIH Ha nepexofHoll TpyGke Ha «3eHuTe». Ecau ke
LUEeHTPaJIbHOTO 3aTBOPA HeT, NPHIETCsl BBIAEPXKKH JesaTh OT
pykn. OGBIYHO C MOMOUIBIO KPBILIKKH YAAETCA YBEpPeHHO je-
J1IaTb BbIICPKKH OKos10 1/4 ¢. Toraa oTHOCHTE/IbHOE OTBEpCTHE
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HVIXKIIO YMEHBIINTh B ueThlpe pasa (a cwerocity B 16 pas).
Juad:parnel 44 na GonbmnicTRe 0OBLEKTHBOB HET, MOITOMY 34-
auaparvupyeM OOBEKTHB [0 3HadeHis 22 W yeranosmi 4-
KpaTHLIl HefiTpadbHo-cepuiit  cBerobuanTp. Ecam me ecto
nuadparma 32, MOKHO 0BOHTHCL # Ge3 QHabTpa.

Mrax, 3a HECKOJLKO MHHYT ji0 Hayasaa YacTIOTO TEHEeBOro
3aTMEHHS HaYMHAEM THAHPOBAThL TeJIECKON No 3Be3je. Xopouo
6ul /151 3TOro padorarb BABOEM. B MOMEHT Havaja TeHeBoro
3aTMeHHA [le1aeM NEePBYIO 3KCIO3HILHIO, POBHO 1epes joJuaca

Puc. 56. [leasce aynuoe aatyedue 29 nos6pa 1974 r. flnoucxuit modntes

Axrupa DPYIKM ciedal 5TOT FhIPa3HTe/bIbI CHIMOK OOLEKTHBOM € (oKyc-

niM paccrosniem 300 M. Jlyia JBHiKeTcs cnpaBa HayeBo. Hactuble ¢asut
¢ Buigepkkoii  1/60 ¢, moanas — ¢ BbLIEPKKOH 3 vun

NeslaeM elle OjHY H CHOBa uepe3 nosyaca eule. 1o navana nosr- '
Hoil (hasbl noJgyyarcss Tpu uaoGpamenus JIyHel, KOTOphe cme- ‘
1aloTCst APYr OTHOCHTEJABHO JPyra Ha NOJOBHHY JyHHOro AHa-

metpa. [locne Bxoia JlyHpl B Tenb BRIIEPKKH NpexpauiaeM u !
JKAeM cepeiinbl 3aTMeHns. Tem BpeveHeM CHHMaeM CBeTo-
QuUILTP H OTKPLIBaEM [OJHOCTLIO puadparmy. B moveur
cepequHbl 3a1MeHus AenaeM akenosiinnio B 30—60 ¢, ve npekpa-
uias TUAUpoBalinsd. 3aTeM CHOBA 3akpbiBaeM AHadpariy jo 22,
HajzeBaeM CBeTOPHABTD H 3a 4ac A0 KOHIA TEHEBOrO 3aTMeH!is
JeJaeM IsITYIo sKernosnumo B 1/4 ¢, a sarteM elle ABe uepes
Kaykaple rosfuaca. B pesysabrare noayuyiM KapTHHY, NpUBEAeH-
Hyio Ha puc. b6. Caroe uHrepectioe 37JeChb — 3eMias TeHb,
KOoTOpasi TpoellnpoBajdach Ha nepeMeliaiomuiica 3sxpan —
Jlyny, TeHb, Kax 1 CJe10Bal0 0XHUIA4Th, OYEPUEHA OKPYXK-
HOCTBI0. DTO 3aMeuaTesLHOe J0KA3aTeIbCTBO WapoobpasHocT
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3emau. YBeluueHHbIH 10 popmarta 30 <40 wiau gaxe 50 X 60,
CHHUMOK MOXeT ObITb MPEKPACHBIM YKpPaUIeHHeM KOMHATbI
® 06uTess aCTPOHOMHH HJIH aCTPOHOMHYECKOrO KaGuHeTa.
Kpynnomacuwratbuas CbeMKa bas
satmeH s Tak xak Ha naenke 65 ex. TOCT npu orwo-
cureJbHOM oTBepctu 1/8 (pedrexTopet Hbiotona) uacTbie
(aspl MOXKHO CHHMATB ¢ BblaepxKoi 1/60—1/125 ¢, a npyu or-
HOCHTEILHOM OTBepcTHH 1/15 (pedpakropbl) Beigep:KKa coc Ta-
BUT 1:25—1/30 ¢, TO 0COBBLIX CJ0KHOCTEH 3Ta CheMKa He Bbi30-
e BeT. [lust 80-MHAHMETPOBOrO WIKOJIBHOTO pedpakTopa f=
=800 MM cvellente Ha neHKe H306paxkeHHs JIyHbI B ee CYTOY-
HOM ABIKEHHH Ha BeJIHYNHY Kpyxkka paccesHusi (0,03 mwm)
COOTBETCTBYeT cMelleHHio JIyHbl Ha HeGecHOl chepe Ha 8”. o
BHAYKT, 4TO 114 BbLAepKeK Kopoye 0,5 ¢ n3obpaxenune Oyaer
OCTaBATBCSl HeCMa3aHHBIM,
[lpi yBemnuennn QokycHOro paccrosiius Teseckona npe-
@ JeJIbHOE BpeMsl 3KCIO3ULHH IAs HeNOABHKHOTO TeJNecKona
NpONOpUHOHANLHO cOoKpaTutcs. Hanpumep, n1s reseckona
ABP-3 (f=1950 mMM) peaep)Kka He 10JIKHA npeBwiiath 15 e
0 T. A. JJag ¢beMKH noJHOH (dasbl 3aTMEHUS] MPHICTCH NN
BK/IIOUHTL YacOBON MeXaHU3M HJIH THIMPOBATb TEJECKON HO
3Be3e B TeueHle HeCKOJIbKHX MUHYT.
OcoGenHo iHTepecHb! 1BeTHBIE oTorpadiin 1 caalifpl 1ic.1-
o HOM ¢aswl satvenns. Ilpn npaBwibHOl  HBetomepelat e
CHHMKH MOJAYYAIOTCS OYeHb BbipasuTebHBIMH. YUTOOBI coKpa-
THTL Bpemsl, Jyyllle CHHMATh HA BBICOKOUYBCTBHTEILHON m.1ek-
ke. Jlasi cafi10B MOXHO MCMOJIB30BaTh MEHKY «OpBOXpPOM-
UT-23». fprocts moaHoil Gasbl CHABHO MEHACTCS OT 3aTMeHiis
K 3aTMEHHIO. 31eCh MOXKHO 1aTh TOIbKO OPHEHTHPOBOUHbIE Be-
JIUHHBL SKCNo3nuii. Tak, 1J5 OTHOCHTEIbHOTO oTBepeTHS | 8
H IJIeHKH 4YBCTBHTEALHOCTRIO 65 ex. TOCT MoxKHO pexovenio-

* sams BLIAEPKKY OKOJMO MHHYTBL. B [1eficTBHTEJILHOCTH NIpHIET-
Cs1 Cle1aTh SKCMOHOrpaMmy ¢ BoLiepxkanu 15 ¢, 30 ¢, 1 anmn,
2 MuH, 4 MHI.
§5.13. KAK CHHUMATb COJIHEYHBIE 3ATMEHUS
ChrevMkKa Xxoxa 3atmedns OrpovHas spkocTsb
COTHEYHOH TMOBEPXHOCTH YCAOMHACT CBEMKY YaCTHBIX (a3
COJIHEUHOTO 3aTMEHHs, XOTf B OCTaJbHOM OHA MaJ/JO OTJAHUYAET-
€Sl OT CBHEMKH JYHHOTO 3aTMeHHSI,
.

[Tpexae Bcero B kauectBe (oTorpadHyeckoro marephana
BblOepeN MO3HTHBHBIE MJIACTHHKH WIH IJeHKy. WX ocoGen-
HOCTh COCTOHT B TOM, YTO OHH NP AKTHUYECKH HeUyBCTBHTEbHbI
K KpacHoMmy cBety. [Tostomy ecsin nepel o6beKTHBOM KaMmepbl
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VCTaHOBHTL KPacHBI CBETOPWILTP, TO BblAEPKKA yBeJHUHTCA
1O npuemJIeMbIX Beauulin. Puc. 57 nokasbpiBaeT XOj MOJHOro
conHeyHoro 3atvenust 31 uios 1981 r. 3arveHHe CHATO LUKOJb-
muxkamy C. Muxaudsim ¥ A. CaBefibeBbIM Ha NO3HTHUBHOH mJac-
THHKe dyBcTBUTesbHOCTEIO 2 en. TOCT pasmepom 9 12 cm arn-
napatom «®otokop». Ha ero o6bextuBe ¢ GOKYCHBIM PaccTosl-
HueM 135 MM ObL1 YCTAHOBJEH KpacHbI CBEeTODHALTP, H

Puc. 57. Xog nosanoro cosueutoro satamenns 31 wuioas 1981 r. Cunmox
ciieqan «DoTokopoM-1» Ha MO3MTHBHON tieceHCHON1M31IPOBAHHON NacTUHKe
B 2 ea. TOCT. Kpacuwit ¢uistp K13, amadparsa 9, sbgepxka 1/100 c.
[Mommass ¢daza — cpemka 6e3 ¢uabTpa, auadparm. 4,5, Buinepxka 3 c.
Cesep BBEpXY, BocTOK cieBa. ®oto A. Caseavesa n C. Muaxinua

cheMKa Besach ¢ Bbiaep:kko# 1/100 npu anadpparme 9. Mutep-
BaJIbl MEXKJY IKCHNO3HIIUSIMH 5 MHH.

B momeHT nosnHo# ¢asel Obuia caeiaHa 3KCTO3HUHSA Ge3
cBeTODUIBTPA MpH MoJHOH Auadparme 4,5 ¢ BuiiepKKo# 3 c.
Kak BuAHO, 3Ty BBIAEPKKY MOXKHO OBUIO CAeaTb B ABa-TPH
pasa Kopoue.

JLast Toro uToOb! He OLIHOHUTHCS B BLIOOPE 3KCITO3HIIMH, 3a He-
CKOJIBKO JHEH 10 3aTMEHHSI HYXKHO CAesaTb KCMO3HIHOHHYIO
npo6y Ha TOM K€ CBETOYYBCTBHTEJbHOM MaTepiaJge, KOTOPHIH
GyJeT HCIoIb30BaH B leHb 3aTMeHudA. JLag opToxpoMaTHUeCK X
sMysbchil yyBcTBHTENbHOCTBIO 5—10 ex. 'OCT norpeGyerca
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TEMHO-KPACHBLIH CBeTODHABTP. IS OOBIUHBIX NMO3UTHBHBIX —
e Kpacublii KCI3 nan paxe opamxeBblil B 3aBUCHMOCTH OT 4YB-
CTBHUTEJILHOCTH, KOTOPAs Y MO3UTHBHBIX SMYJLCHH MOXKET COC-
TaBAATb fecAtole goau ex. ['OCT.

[Tpo6a mposiBasieTcss B TOM e NMPOSIBHTE/IE H B TOM XK€ pe-
JKHMe, B KOTOPOM OyJeT NposBAATLCSA HeraTuB 3aTMeHus. Kak
OOBIUHO, CAeLYeT CAeaTh S5KCIOHOrpaMMy, MeHsIsl Ha OJIHO JeJie-
Hye auadparMy HAM BbLIEPXKKY B ABa pasa.

CpeMKa TedeoObeKTHBAaMH H TeJae-
cKomnmawmu Teseckon nO3BOJIHT CHATHL YacTHble ¢asbl B
GospuioM MaciiTabe ¢ NOAPOSHOCTSMH Ha COJIHEYHON TMOBepX-
HOCTH H Ha auMbe JIyHbl. Taxk Kax BbIHEPKKH OCTAIOTCSI OUEHE
KOPOTKHMH, TO TeJecKon MozkeT paforaTb (€3 HacOBOIr'O NpPH-
Boja. Marepuasom ocraiworesi opToXpoMaTHieckKiHe H HeceHCH-
OMIH3MPOBAHHElE (TO3UTHBHBIE) SMYJIbCHH B COUETAHHHU C Kpac-
HBIM WIH OpaHXKeBhIM punbTpamu. Tak Kax (GHIbTPHE 60JbHIOr0
JAHaMeTpa AOCTaTb TPYAHO, X NPUAETCH YCTAHABJIWBATH He-
Jajeko or QokanbHOll miaockocTH. Boobiie HyxHO wuaberartsb
yCTaHaBJAMBaTh JBa MJIH HECKOJBKO CBeTOMHJILTPOB APYr 3a
APYyToM, TaK KaK NpH MaJjeliieM HapylleHHH NeprieHanKyJsp-
HOCTH (DHUJIBTPOB K ONTHUECKOH OCH Ha HeratuBe MNOSIBUTCH
MHOXKECTBO OJMHAaKOBO De3KHX «Hapa3HTHBIX» H30OpaxKeHu#
sarmuBiuerocs Connna. OjuH KUHOONeparop, CHHUMAsT 9acT-

¥ nuie dasel 3aT™MeHust 31 woas 1981 r., yctaHOBU nepes o6beK-
tuBoM MTO-500 deTkipe duabTpa pasHoit miorHocru. OH «no-
naj» B SKCHO3HIHIO, HO Ha 3KPaHe KPacoBaJoCh OLOTO HeCsT-
Ka usobpaxenust Co.HIA.
Ecan cbeMka Befercsl HEMOJHBIM OTBEPCTHEM TesiecKona,
T. €. OH 3aaHaparMHpoBaH, MOXHO CBETOPUJILTP YCTAHOBUTH
u nepel O0BEKTHBOM B OTBepcTHH aHadparmel. [as uBeTHOW
¢ IeHKH NpPHIETCsl yCTaHaBlUBAaTh OYEHb TEMHBIH HeHTpPasibHO-
cepoift puapTp ¢ nponyckaniem 1/1000—1/10 000. Baxkno, uto-
661 00e NOBepXHOCTH QUIAbTPA OBIIM OTNOJNHPOBAHBL C ONTH-
yecKOH TOUHOCTBLIO. CTeKsa AJIst MacoK CBapLIHKOB He OTBEYAIoT
5TOMy Tpe6GOBaHMIO, M HX NPIAETCS YCTAHOBUTHL B Helocpes-
CTBEHHOH 6JIM30CTH OT MJIeHKH (3—5 cm).
DKCno3u ks J0MKHA BHIOHPATHCS C TAKHM PacyeToM, 4Tolsl
Ha noBepxHocTH Co/Hua npopaGoTaiuch JeTall, B YaCTHOCTH,
rpaHyJsLua (IPH NieadbHbIX aTMoc(hepHBIX ycaoBlsax). Toraa
Ha HeraTHBax 4acTHHIX a3 MOMHO TOMNBITATECS YBUIETH BAOJbL
#  JyHHOTO JAnM6a OTZesIbHbIe TOpbl M JaxKe KpaTephl.
Oco6eHHO MHTEPECHO cJaepyioliee 00CTOATeNb(TBO. B Mo-
MeHT NMoJHOH (ha3bl Pe3KOo NajaeT TedlepaTypa BO3iyXa, H Ha
HEeKOTOpOe BpeMsl BO3IYIUHble MOTOKH, MOPTHAILHE H300pare-
HHS B XKAPKHH JieHb, 3aMETHO CTHXAIOT. DTO NPUBOAHT K YJayU-
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WeHHI0 KauectBa nsobpaxenus. [lostoMy BCKoOpe noclsie noa-
HOH (pasbl MOKHO NONBITATECS NONYYHTD C OKYJIAPHOH KavMepol
KauecTBeHHbE CHUMKH TPaHyJAAIUM.

Cpbemka noaunoi ¢ass¥*). Koneuno, sato Hau-
6071ee  OTBETCTBEHHBIH MOMEHT HaOJIOJeHHH NOJHOIO COJH ey-
HOTO 3aTMeHHsI.

1To oneITy CHEMKH ABYX MOJHBIX 3aTMEHHH MOXKHO PEKOMeH-
noBath caenyioiiee. Ha naenke 65 ex. TOCT npu otHOCHTE/NB-
Hom otBepctud 1/10 caenyer dortorpadupoBath ¢ TaKUMH BhI-
nepxravu: 1/60, 1/30, 1/15, 1/8, 1/4, 1/2 c. Takoit psa Bel-
JleprKeK He TOJbKO 3acTpaxyer Bac OT Ipy0oil 3KCHOHOMETpI:-
yeCKOH OMHUGKH, HO U MO3BOMUT NOJNYUHTb XOPOLIO TpopadoTan-
Hble n306paxeHus nporybepaHLeB H XpoMochephb!, BHYTPEHHEI]
W BHeIHeHd KOPOHBL

Ecay Ha mepeBOA NJEHKH, NEPECTaHOBKY BBLAEPHKKH, NPO-
BepKy nosioxeHnsi CosMHUA B Kaape Kax/Jplil pa3 norpedyercs
4—6 ¢, TO BCA Mpouesypa CbeMKH 3aliMeT OKOJIO MOJMUHYTHI.
B nefictBUTENbHOCTH HafO ObITbh TOTOBBHIM K TOMY, YTO IOTEpH
BPEMEHH MOFYT OKa3arbCA GoJbllle. DTO 3HAUMT, 4TO Y JIOGH-
TeJIsi MOXKET COBCEM He OCTATBHCS BpPeMeHH Ha TO, YTOOLI MOJI0-
6oBaThesl caMuM 3aTMeHHeM. HepBHoe HanpsiKeHHe U oTBeTCT-
BeHHOCTb TaK BEJHKH, YTO BO BpeMs 3atMeHus 31 mons 1981 r.
4BTOP YCIeJ TONBKO JBaxAbl MeJbKOM B3IVIAHYTh HAa KOPOHY,
a JBa IWKOJbHUKA M3 YeTHIPHAAUATH YUYaCTHHKOB Halllell 3Kchie-
ALY BoOOIILe He BHEAH MOMHOH (asbl, K BeMHYaAHIIeMy HX M
MOEMY OropueHHio. §1 pymato, yto camo no cebe 3aTMenue Ha-
CTOMILKO BeJHYeCTBEHHOE 3peJsHiie, 49TO CTOHT XOTS Obl He-
CKOJIbKO CEKYHJl OCTABHTh AJIsi MUMOJIETHOrO B3r/siaa Ha Con-
1le, JlaXKe ecqH NPH 5ToM OyJeT BLINOJHEHA He Bes (oTorpadu-
yeckasi nporpammal

CHuMasi AMHHHODOKYCHBIMH OOBEKTHBAMH, HYKHO He 3a-
GblBaTh, UTO B pe3yJ/bTaTe CyTOYHOro ABIKeHMs CosHlla ero
HzoGpaxeHue MOXKeT 0Ka3aTbCs cMaszaHHeIM. asi dokychoro
paccrosnnus 1000 MM npi kpyxke paccesanus 0,03 MM Makcu-
MaJabHasi Bhiiep:kKa coctasur 1/3—1/2 ¢, ana GoJibluiero wian
MeHblIero (pOKYCHOTO paccrosiHis BbliepKKa OyJeT cooTBer-
CTBEHHO Kopodue HAM JnuHHee. s 6ojee NJIHTENbHBIX Bbl-
HCpIKEK HeoOXO/HM 4acoBOH MeXaHH3M.

Ha kakofi ¢dopmar Jyywme CHUMAThb COJHEYHYIO KOPOHY?
Kopona snayurensto Gosbiiue COMHLUA, H NO3TOMY HYXKHO pe-
BUTh Bonpoc ¢ GopmaToM Ajsi AaHHOTO (POKYCHOTO paccros-
wus. Kak npaBiio, Bo BpeMmsi 3aTMeHHH CTapatotcs CHSIThb H
BHYTPEHHIOWO, H BHEIIHIOW KopoHy. C/1e10BaTebHO, HCXOAHTD

#) CM. Takke [22, 35].
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HaJl0 U3 TOTO, YTO Kajip AO/IKeH BMeIlaTb He MeHee TPexX-UeThi-
pex COJHEYHbIX JHCKOB [10 JHAMeTpy. 3HAUMT, €ro nomepet-
HHK J0/1KeH GbiTh He MeHee 1,5X 2°, Jlas GpoKycHOro paccros-
nust 1000 v rogoiiier oGeiunast ManopopMaTHas Kamepa c
KagpoM 2436 mm. Ho ais 60nbwiux GoKycHBIX paccTosHuil
NpUAeTCA cHHMATh Ha dopMar 6X6 cM (anmapater «Cadatot,
«Kues-6»). ®okycHble paccToanus ot 2 10 3 M norpebylor ¢op-
mara 9X 12 cwm.

Ecan nnst cveMku ucnosesyercst sepkajpHas Kamepa, 1o
¢OKyCHPOBaHIe OCYILECTRJIAETCS OTEOCHTEJbHO TNpOCTe. 3a
HECKOJIbKO AHEN JIO 3aTMEHHS ROCTATOYHO COKYCH[OBATH Ka-
Mepy no ToHkomy mecsauy JIywel nox yrpo *). Ilpasaa, mocae
3TOr0 HYXKHO OyZler mo3aboTHTeCs 0 ToM, 4ToCHl (COKYCHPOBKa
He cOuach, a 3TO MCXKET OKa3aThCsl He NPCLIe, YeM XOpOLIo
cGoKycHpoRaTh HHCTPYMeHT. J03TOMY MCAKEO NPUGErHYTb K
TakoMy cnoccOy. Ilepen cObeKTHBOM (B 3epKaom) Tele-
CKONa yCTaHaBJAWBAETCSl KaPTOHHAA 3aC/JOHKA, B KOTOPOI che-
JIaHO JBA OTBEPCTHS HA NMPOTHBONOJOKHBIX KOHLIAX AMaMeTpa.
Jlnamerp caMuX OTBepCTHH JOJKEH CCCTARAATh npuMepHo 110
yacTb AnaMerpa cGbekTHBA. I'Jisfiisi B BH3HD 3€PKaJbLHON Kae-
pet npH COHTON ¢OKYCHPOBKE, MBI YBHAHM CABOEHHOE H200-
paxenne Comnua. [leficTByst ¢OKYCHPOBOUHBIM YCTPOHCTROM,
N06HEaeMCsl TOro, uTo0bl H3cOpazkeHls CJAWINCh B ofHo. Jlns
GoJiblell YBEPEHHOCTH HECKOJBKO Pa3 MPOXOIHM uepe3 HoJ10-
AeHne GoKyca M Kaxawlii pas crapaemcsi, yTofbl B Kpaiilix
LOJSOXKEeHHAX CABOEHHOCTL Obla oiaunHaxoBoii. OueBHAHO, uTo
Hauaysuiee ToJoxeHue OyLeT Kak pa3 [OCepeiniie Memay
STUMH KpPaHHHMH.

Taryo GOKyCHPOBKY MOMHO EBIIOJANHTL MEPel 3aTMEHIEM
HermoCpe;1CTBEHHO.

Korja satvenue cHiMaercs Ha uBETHYIO MJEHKY, HAzo
OBITb YBEPEHHBIN, YTO IIBET Ha MO3NTHBE (Caalize) noayum -
¢l npaBionofo0rbM. s TOro 4Te6el CY/UITH O LBETONefei:-
ye, 10C/Ie OKOHUAHHSI 3aTMEHHsI Ha OTACIBHBII Kajp Hy io
CHSITh  HEHTPaJbHO-CePYI0  WIKady, KOTOpasi NpPeACTaBIsCT
coCoii raCop KBagpaTHKoB 5> 5 ¢M OT UHCTO GeJI0T0 4O YePHOTO.
Taxux xBajpatuxoe-rpanaunit jocratouno €—8. Cremry
3T0H WKaabl HYXKHO clefaTb B coglieyHoM cBeTe, HO Coaplie
NPpH 3TOM HE J0JKHO ObIThb CJHLIKOM HH3KO Hal TOPH30OHTOM.
@otorpadupoBaTh WKaTy HYKHO TEM K€ HHCTPYMEHTOM, 4TO

*) Ecan 118 CBEMKN UacTHBIX (a3 nepexl (oKaTblofl MI0CKOCTLIO
YCTaHaBJIWBAETCS «4ePHDLTY (PHIABLTP, OH, KaK BCKas IJOCKONApadiensHad
NJIaCTHHA, CMECTHT n3obpaxenne ot o6beKTHBa Ha 0,3 TOJIWMIbL BHALTPA.
TTostomy doKyCHPORKY HaZo fedaTh ¢ aTHM duaetpom. Caeiyver mamon-
HUTb, 4TO TJaszeTh Ha Coanie 6e3 QuAbLTpa omacHo.
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v satmeHHe. HeBaxHo, ecau wikaja [NOJYyUHTCS HEMHOTO He-
pe3kol. Ecan dhoKycHoe paccTosHUe TeleCKONa CANIIKOM BesH-
KO ¥ ISl ChEMKH [IKajdbl TpeGyercs CAHIIKOM 6OMbiIoe pac-
CTOSIHHE, TO €€ MOXKHO CHSIThb IITATHBIM OOBEKTHBOM KaMephl.
Tak Kak ¥ Kajpel 3aTMeHHs, M KaJpHl CO MIKaJOH OYAYT Mpo-
ABJASITbCS OXHOBPEMEHHO, OMIWOGKH NPOSIBJAEHHS (WIH HX OT-
CYTCTBHE) CKaXYyTCs B OJHHAKOBOH Mepe Ha TOM H JDYTOM.
Torpa, paccMmarpuBasi cepylo HiKaJy, Mbl CMOXKeM CYIHTb O
KauecTBe «1BeTar. Ecay u cBeT/ble, H cpefHue, H TeMHbIe y4acT-
KU LIKaJbl HE MMEIOT IBETOBBIX OTTEHKOB U BBITVIJAT COBEp-
IIEHHO CEepPBIMH, TO IIBeTolepefada M CaMOro 3aTMEHHS BEJHKO-
JenHa. Tor wiu HHOM OTTEHOK B CBeTax WIH TEHSX WIKa/bl
yKaxeT Ha TaKHe Xe OTKJ/IOHEHUs B IBeTe H Ha CBETJILIX HJH
TEMHBIX y4acTKaX KOPOHHI,

B nocnepnue nBa necatuierdss npodeccHoHas bl CHHMAIOT
CosHlte Yepe3 Tak Has3biBaeMble pajHalbHele PUILTPHL. DTO Ae-
Jlaetcsl VIt TOTO, YTOGhl CHU3UTh CJMLIKOM OOJIbILOH HHTepBan
SIPKOCTEll MeXJAY BHYTpeHHeli KOpOHOH ¢ mpoTybepaHuamu Y
BHeINHe! KopoHoH. PuabTp HMeeT 00/bINYIO MJIOTHOCTL B
LIeHTPe, KOTOPAas MOCTeNeHHO CHIDKAeTCs MW CXOJAMT Ha HeT K
Kpaw. ID1H GUIBTPH BBINC/IHAITCA HaNblIeHHEM HA CTeKJAH-
Hble MJaCTHHBI, H KaXKJbpifl Takoh ¢GUIBTP PacCUYUTaH Ha ofpe-
IeJIeHHBIH MaciitTab COJMHEUHOTO U300parKeHHsl WIH, HHa-
ye TrOBOPS, Ha onpejenedHoe QokycHoe paccrosuune. Ecau
JIOOUTENIO MOCYACTJIMBHTCS JOCTATh TAKO#l QUIBTP, MM CTOMT
BOCMO/b30BaThcA. PUABTP YCTAHABAUBAETCS HeNogaJeKky or
dokaabHoll njaockoctH. Bo BpeMd CheMKH HYXHO CJIeAHTH 3a
TeM, YTOOBI LEHTP JYHHOro AUCKa ¥ LEHTP QHALTPA COBNAjaH
JIOCTATOYHO XOPOIIIO.

OpHako Bo3MOXeH GoJjiee npocTofi cnocob 3aTeHHTb LEHT-
paJibHbie PaifOHBI KOPOHBI B OCTABUTH 63 H3MEHEeHHH KpadHue.

Pic. 58. 3aTenenHe UeHTpasbHOM yacTH Kopohbl CoJHua NpH Chemke 3at-
MeHH 5

Jns 3Toro Ha HEKOTOpPOM paccrosHUM nepel doxasabHOI nioc-
KOCTbIO YCTAHOBMM uepHBIH Hermpo3pauHblil Kpy:xKok. Tax xak
OH yCTaHOBJeH He B (POKAJBHOH MJIOCKOCTH, €r0 KOHTYPHI Ha
IVIeHKE MOJyyarcsi HEepPe3KUMH, M TeM 0ojee HEPe3KHMH, 4eM
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OH Ja7Thllle OTCTOHT OT PoKkyca. BarasHem Ha puc. 53. Jlyuu ot
obbexTHBa O CTPOAT H3oGpaxkeHHe bb NYHHOrO JUCKA, 3aTMHB-
wero Counnue. IIpeanosoxumM, 4To Mbl MOCTApaeMcst CHSITb KO-
pOHAJIbHEIE JIYUH Ha PacCTOAHHH OJHOrO COJHEUHOTO JHamerpa
ot Kpas Jlyupl. OTMeTuM u 37H Touku (a'a’). Temeps paccmot-
PUM KDPYXKOK-3KpaH. Ecaun ero aimaMerp TaKoB, 4TO OH [O.-
HOCTBIO 3aKPbIBaeT JOCTYI JIy4aM K KPaio JYHHOro Hzofpake-
HHUsA, a paccTosHue oT GoKyca TaKoBO, YTO KPaHHHH Jyu ad’,
KOTOPBIH SIBJISIETCST KpaeM NMOJIYTeHH, COBNAJAET ¢ KOHLIOM J1yua
KOPOHBI, TO BCA KOPOHA OKaxKeTCs B MOJYTEHHM KPYiKKa. JTa
NOJIyTeHb OCOOEHHO TeMHAasi B pafioHe BHYTpPeHHeHl KOpDOHHI H
npory6epanies, a Ha Kpal ee NJOTHOCTh HEBeJHKA M MeHsieT-
csl OHa MejJienHo. TakuM o6pa3oM, NOJYTEHb KPYKKa BBITIO-
HUT POJIb PaJHadbHOTO CBETOMHIIBTPA.

Puc. 59. Coaueutioe 3atnmenne 31 mioas 1981 r. Cuumox caeaan J1. JI. Cu-

KOPYKOM Ha 110-MH/IIHMETPOBOM NOSIPHOM TesieCKolle cuctembl B. Tepuresis

¢ ¢okycnbM pacctostuem 2300 mu. IMuenxa «®oto-130», Bhiaepxka 1 ¢,

TpOsiBAeHO B (EeHHJOH-THAPOXHHOHOBOM IpOsBHTENe 6 MHU C 11eAbIO CHH-

JKEHHS KOHTpacTa (MoApo6HOCTH B TeKcte). Ha OpUrHHaJbHOM HeraTHBe
Bo3je JuMO2 BHIHB NPOTYOepaHibl

Ecau xe HeT HH TOTo, Hil APYroro, TO OTYaCTH OOJbIWIOH HH-
TepBasa SPKOCTH BHYTPeHHeH H BHellHell KOPOHBI . MOXHO
KOMIIEHCHPOBATL (TOJILKO Ha MO3UTHBHOM OTNedartke) Tak. He-
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TaTHRE CHUMKOB KODOHBLI MPOsiBAsieTcst cO BpemeHeM B 1,5 pasa
Menblie, YeM PpEKOMEHI0BaHO MpellpUsaTHEM-U3rOTOBUTEIeM
vatepuaia. [lpu 3TOM nazaer KOHTPAcCT H300paxeHus, HO
BMECTE C HHM H IIOTHOCTH HeraTHBa. 3HAYHT, JKeJaTeJbHO,
yTOOLI BO BPEMS CheMKH 3KCNo3unsa 6bl1a B 1Ba pasa 0oJblie.
[Tpu meyary TaKoro JOCTATOUHO IJIOTHOTO, HO HEKOHTPACTHOIO
HeratiBa Ha KOHTpacTHOH ¢potobymare MOXKHO TMPUMEHUTb
o0bluHyto JsabopatopHylo Macky. OHa npeicrasiasier coGol
KYCOK 4epHOHl Oymaru ¢ KpyrJaelM oTBepctuem. [leuaraem
Tak. 3akpblBaeM l3o0paykeHue HerartHpa, Kpome I1200paxe-
HUs BHYTPeHHeill KODOHb! W MPOTyOepaHueB, BKJUaeM JaMiy
yBeJUUUTENS U HayHHaeM MeMJeHHO NOAHHMATL MACKy, 4TOOBI
K KOHILY 9KCIO3ULHH BCe H300paxeHle 0CTaBal0Ch OTKPLITHIM.
Ecnu HeraTHs nJoTHBIl U Bbllep:kKa OoJbluasi, MOMKHO [O-
BTOPHTL 3Ty ONepanuio HeckoIbKo pas. OKoHYaTe bHbIH
PeXHM TeyaTH Nnoj0upaercs ONbITHBIM MyTeM. BaxKHO He TOJIbL-
KO NOJIYUUTh XOPOLIYI NpopafoTKy B paioHe BHYTPEHHeH Ko-
POHBI, HO ¥ JIOCTAaTOUHO GO/BIIYIO MIOTHOCTL Heba 3a npenena-
MU KOPOHHL {pHC. 591

§5.14. ®OTOrPAPHMPOBAHHME KOMET M ACTEPOHMIOB *)

JlaBHO npouw1y BpeMeHa, KOTJa KOMETHI MOBeprai Jojei
B JeleHsIui aymy yxac. Ho 1 Tenepp BuI G0JbILOH KOMETHI
cpeay HOUHLIX CBETHUJ 3aCTaBlsieT CKHUMATbesA cepiue B 6e307-
YeTHOM YYBCTBe He TO PajoCTH, He 10 POOOCTH Nepe] BeaudH-
eM nmpupojsl. Besikie KoMeTsl, Bpoae KoMeTsl Becra (1976 r.),
H coBceM cJialple, €1Ba BUIIMBIE B CHJbLHBIE TeJIECKOIBl,— BCE
OHH HABEBAlOT UYBCTBA HeOOLIUHbIE, CHUJbHHIE.

Her nuuero npotue, 4em noayyutb gotorpaduio SpKoH, B-
AMMOH HEBOOPYKEHHBIM TIJ1a30M KOMeThl. Y CTaHOBJIEHHBIH Ha
wrratHBe (oroannapar, OTHOCHTeNbHOe oTBepcrHe 1/4—1/2,
BLICOKOUYBCTBHTENbHAS TJ1eHKa U Bbiiep:kKa 20—30 ¢, ecau
(oxycHoe paccTosiie Kamepsl 50 MM,— BOT H Bce. BblIepKKy
MOXKHO OblI0 6bI H YBEJAHYUThb, HO CYTOUHOE ABHIKEHHE CMaXxKer
n3o6parkeH e KoMeThl Ha HeraTiBe. Korza Ha (oHe 3apH BUCHT
sipKasi KoMera, J10CTaTOYHO ONpPeAeHTh BBLAEPXKKY C NOMOHIBIO
9KCMOHOMETPA, OPHEHTHPYSICh Ha SIPKOCTh 3apil. OnpeneneH-
HYIO TakiM 00pa3oM 3KCIO3UILHIO HYXKHO COKPATHTb B JABa-TPH
pasa, AJs 3TOro JIOCTATOYHO BABOE YMEHBIUHTH BBLAEPXKKY HJIH
«NpHKpLITEy Ha 1—1,5 nenenust auabparmy. Torpa ¢oH Heba
CTaHeT HeCKOJIbKO TeMmHee, a KomeTa Oy/1eT Ha HeM BbLieAThCA

*) Co. Taxme [19].

152



R RRRERRRRREERRRBEEEBEDSBBE—S

R E SR
{Q4LT, §

ciesib Xopowo. Koversl 3—4-it 3pex1uni Bequul
TpeGYIOT YKe CPABHHTENLHO GOMbINHX LLilepiKeK, a 3i
KBATOPHATLHOII MOHTHPOBKH {puc. G0).

MurepecHo cienath HeCKOMLKO CHIMKOB b padibie JHI

C TAKUM PacyeToM, 4TOObl 3aMETHTb 10BOJIbHO OEICTpOS repe-

MelleHne KOMeTHl Cpeiu 38e31. MoxkeT ObITh HHTEDECHBIM CHSITD

uefitpadepHoil KHHOCBHEMKOIl 3a-

X0l KOMeThl 3a TOopH30HT. Ecau

TOPH3OHT YHCT H JOCTATOYHO MPO-

° 3paveH, TO XBOCT KoMmeThi Oyjier

elie J0JT0 BHIEH Mocae 3aX0l1a e

ronoBel. Ho ¥ Ha caerka o6aau-

HOM TOPU3OHTE BHJL KOMEThl BeH-

KOJleTleH, KOrja OHa BHAHEETCs B
pa3pbiBax MexXAy obJaakaMi.

Hns HauGosee fpKHX KOMeT,

o HMeIo X GOMBIIOH XBOCT, HYXK-

HbI IHIHPOKOYTOJbHBIE acTporpadbl.

Yroa speHusi anmaparta JAo/Kei

HEMHOTO NpPeBbIIaTh  YIJIOBYIO

JnuHy xBocra. Has aTuX ueseil

MOXKHO HCMOJMb30BaTh, KPOME MaJo-

dopMaTHEIX Kamep, H cpenHedop-

° MATHBIA annapar Wid jaxe GoJb-

wywo Kamepy. OaHako (GoKycHoe

paccTosiHMe 3THX KaMep R0CTatoy-

HO BeJHKO, H ITepeMellleHHe H30-

OpaxkeHHs1 KOMETbl Ha Herartuae

H3-3a CYTOYHOTO BpallleHHus Hebec-

HOll cdepbl Tak GBICTPO, YTO BHI-
JlepXKKa COCTaBHT HECKOJLKO ce-
KYHJ, & 3TOro OObIYHO He[oCTa-
TOYHO.

Kamepy HYyXHO yCTAHOBHTL
Ha 9KBAaTOPHAJBHOH MOHTHPOB-
K€ C TOHKWUMH JBIKEHHAMH IO
NpAMOMY BOCXOXKIEHHIO, a TaKxKe
H 00 CKJAOHeHHIO. Jleao B TowM,

Puc. 60. Komera Kofascu —

Beprepa — Mnaora B aBrye-
e 1975 r. Kamepa «®Poto-
Kop-l1», f=135 w~n, 1/4,5.

[Taracturka 90 ex. TOCT, BuL-

nepxka 15 auH. VBeanuenne

npu peuatn 74, @oro JI. JL.
CHKOpYKa

YTO KOMETbI CpaBHilTegabL-

HO OBICTPO TepeMellaloTCs Cpeid 3Be3l, H B TeueHHe O1HO
SKCMO3MUHI AJAHHHODOKYCHYIO KaMepy HYXHO ¢Jerka Nopo-

paunBaTh BCJEA 32 KOMETOI.

[TosToMy Kamepa assi ¢ororpadupoBaHHs KOMET ofn3a-
TeJbHO JO/KHA ObIThb cHaOxkeHa rujiom. LleHrtpanbnas uacrts
TOJIOBbl KOMeTHl MPHBOAHTCST Ha mnepekpectite. OTKpbIBaeT A
3aTBOP KaMeprl,  HauHHAeTcs riiiupoBaHue, NPH KOTOPOM ha-
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6,10aTeb ¢ MOMOIILBIO KJI0Uell TOHKHX ABHXKEHHI nmepemeiiaer
Kamepv mo ofenM ocsiM. DoJgbline KOMeTHI MOTYT He foMec-
THTLCS] B KajAp, €CJAH UX FOJ0Ba pasmecTH/Iach B LEHTPe Kalpa,

Puc. 61. Komera Becra ytponm 26 mapra 1976 r. Ha cHuMKe, moJydeHHOM

JI. JI. CuxopykoM ¢ momoutpio 150-MusiuMeTpoBoro pedaekropa, 1/6,3.

ITaenka «BU» (350 en. FCCT), Beigeprkka 5 MHH. BuAHbI 3Be34bi 10 13,5 3Bes-
IHOH BeHUHHB

Hanpumep, annna xBocta kKometsl 20°, dhopmaT AaacTHHKH 9 X
X 12 cm, a hokycHoe paccrosinue oobekTHBa 300 MM. X BOCT KO-
MeThl Ha HeraTHuBe pacriofiaraercs no guaronanu. B atom Hanpas-
JIeHHHU 110JIe 3DEHUs KaMmepbl cocTaBisier 24°, DTO 3HAUYHUT, 4TO
eCc/i KOMeTy PasMeCTHTh TaK, YTO ee I'0JIOBA OKAXKeTCS B LIEHT-
pe noJisg, TO TMOJOBHHA XBOCTA OKaXKeTCs 32 Npenesamy Kaapa.
Torga cvelnaeM KaMepy Tak, uToObl I0/10Ba KOMETHI OKasasach
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B OHOM YIJIy KaMephl, a XBOCT 3aKaHUYMBA/ICH Ol B ADYroM.
Ho cmectuB Kamepy, Mbl OfHOBpeMeHHO CMeCTHJIH M Il JLi14a
TOro 4YTOOBI THAMPOBaHMe OLIJIO BO3MOKHO, HYXKHO M1PeiycMOT-

peTb NPHUCTIOCOOJEHHe /IS CMere-
HHS OCH T'HJA C ONTHYECKOH OCH
kamepbl. HyxHO mnosa6oturscs
TaKXKe U O TOM, YTOObl B3aHMHoe
pacnoJioKeHHe THI2 U KaMephl Bo
BpeMsa 3KCIOBHLHH  OCTaBaJoch
CTPOTO NOCTOSIHHLIM, BeChb Y3el
JOMKEH HMeTb AOCTATOYHYIO XKeCT-
KOCTb,

s CbeMKH T'OJIOBBI H HauGo-
Jiee SIPKHMX Y4acCTKOB XBOCTA GOMb-
IIMX KOMET C YCTeXOM D HUMEeHSIOT
pedaextopsl (puc. 61). Ecan doro-
rpaguy KOMETH! [eNaloTca Lst ce
051, HX MOXHO BHINOJHHTbL HA
NJIeHKe, HO eCJIH MpeanoNaraercs,
yto dororpadbun OyoyT OTOCTAHMI
IS TIATENbHBIX H3MepeHUil noJo-
}KeHUsI KOMeTH Ha npodeccHoHa b-
Hyi0 oOcepBaTopHio, Qororpaduu
HYXKHO 00513aTe/IbHO BRLINOJHUTL
Ha doronnacTHHKax. [leno B Towm,
YTO TpHAlleTaTHA® U JAaxe JaB-
caHoBafd OCHOBAa KHHO- u ¢hOTO-
IJIeHOK npu ofpabotke u XpaHe-
HHM M3MEHAET CBOH pa3sMephl,
NIPOUCXOAHMT ee ycajka. ¥uYecTb
ycaaKy OYeHb TPYAHO, H [OITOMY
u3MepeHHe TOJIOKEHHST  KOMeTHl
OTHOCHUTEJNBHO H300pa:KeHuil 3Be3f
CTAHOBMTCS HEHaJEXKHBIM.

Acrepounsl  0GbIUHO
JIOXeHBl  3HAYHMTENbHO JaJblie,
yeM ApKHe KoMeThl. [Tosromy cko-
pOCTb HX BHIHMOrO fepemelie-
HHMS 3HAYHTeNbHO MeHbie, Tpe-
OyloTcsl  3KCNO3HUMH  [OPsjiKa

pacrno-

Puc. 62. Doictpoe j1BuXKenue
acreponja dpoc Ha ior (BuH3) 13

ssuBapa  [975 r. Kamxave 15
smud A, [lyas  gesnan  15-ce-
KYHJHBIE 3KCTO3HIMH C HOMO-
11510 400-MHJTHMETPOBOTO Hieii-
coBckoro actporpada. IToc-
JegHuit  uHTepBaa 30 Muu.
O6paTiTe BHHMAaHHE Ha GLICT-
pble u3MeneHusi Gjecka acTe-
pOHAa C ePHOAOM OKOJO 5,5 4

OJHOr0-BYX YacCOB CO CPaBHHUTEAbHO OOJIbIHMH (POKYCHBIMHU
paccToAHUAMH, YTOOBI MO OJHON NJAACTHHKE OOHAPYXKUTb ac-
TE€POHJ MO ero BHELIHeMYy BHAY: YePTOUKE CPEelH 3Be3[-TOUeK.
ManopopmaTHbie Kamepbl TO3BOJSIOT (oTOrpadupoBath ac-
Tepounnl Ao 9-10-i 3Besanoit Bemmunnsl. C pocToM GOKYCHOro
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pacCTOSiHUS H AHaMeTpa OOBEKTHBA BO3PACTAeT U MpeaesbHasn
3Be3/JHas BeJHUMHA acTepouia.

CunnpyioT actporpad no JocratouHo sipkoil 3sesfe. [lo-
3TOMY THJ MOXKeT ObITb HeGOJbUIOrO JHaMeTpa, HO €ro yBe/aH-
YyeHHEe AOCTATOUHO OOJbIIUM.

[Tosb3ysiCh T€M, UTO aCTePOHABI ePEMEILAIOTCA CPeLH 3Be3],
MOZKHO C/IeJIaTh CHUMOK B HECKOJBLKO 3KCIO3MILMI Ha MPOTsiKe-
HIH Tpex-ueThipex Houeli Ha ogHom Kaape. ['ma u acrporpag
JIOJIKHBI ObITh COeJIHHEHbI KECTKO, H acTporpad octaBarhes He-
paspsiAKeHHBIM Ha MPOTSKEHHH HECKOMBKHX CYTOK. Torxaa,
UpHcTynas K OuepeaHoH 3SKCMNO3HIHHM, HYXKHO MNPHUBECTH Ha
nepekpecTHe ruia Beayllyio 3Besay (00s3aTesNbHO Ty XKe, 4To
H B NPeALIAYLLYIO HOYb) H [OCJE 3TOr0 OTKPLITH 3aTBOP (puc.
62). Kcratu roBops, nojo6HbIM 06pa3oM MOKHO CHATb Ha OAHH
KajJp U nepeMelleHHe KOMETHI.

§5.15. ®OTOTPA®VPOBAHHUE [MEPEMEHHbBIX
M HOBbIX 3BE31

Beuepom 29 aerycra 1975 r. oxoso 21 4aca MeCTHOro Bpe-
menn Kenrapo Ocana B $lmoHuu ofpaTusl BHUMaHHE Ha CTpaH-
Hblil Bi cosesnusa JleGens. CeBepo-sBocTounee leneGa orver-
JIMBO Obl7IA BUAHA 3Be3ja TpeTbell 3Be3JHOH BIHYHHBL, KOTOpas
cpasy H3MeHWIa NPHBbIUHbIE OouepTaHHs co3Be3aus. Bcekope
emte 30 SMOHCKUX JIOGHTENEH CTAJII CBHACTENAMH HEOGBIUHOr O
speanuia. B EBpone B 370 BpeMst Gbl1 M0J1eHb. ..

Ho Bot B 20 wacos 10 munyt rpuusiuckoro spemMenn Ulan-
jop Kectenn B Benrpun nepsrlii 13 eBponeiiues o0paTiil BHH-
MaHHe Ha HOBYIO 3Be31y, a elle 4epe3 TPH 4aca HeMeUKIH Mobu-
te1 M. Jliopxedonben 13 anHoBepa o0HAPYXKWI €€ B yyacT-
ke HeGa, KoTOpbill HaG/oaand 25 aBrycra, H BHAEA TOJIBKO 3Ha-
KoMLie 3Be3bl e apue 6,3 3e3aHoil Beauuntbl. Hoyro JleGes
1975 r. 1e3aBUCHMO O0HapPYAHIN COTHI Habmo1aTe ell, B TOM
qHc/Je MHOrHe COBeTCKHe JIOOHTeaH aCTPOHOMHH,

ABTOpPY KpYNHO He 1oBe3so. Beio BTOPYIO MOJOBHHY aB-
rycta OH aKTHBHO HalJI0/aJs 3a TOPOAOM C TIOMOLLbIO CBOEro
150- st uMeTposoro pediiekropa, Ho 29-T10 — uMerHo 29-ro
AHem! — UCTIOPTHJACh 10roja, H OamKaiiulue TPH JAHS MOpPO-
CHI 10XKib, TAK 4TO HE OCTABA/J0Ch HMYEro, Kpome Kak cod-
parhes H OTUpaBHTBCA joMoi. 3aTo GOpTyHA Y/IbIOHYIACh —
na eiite kaxk! — Beny Maitepy u3 Jloc Anmkeneca. JIse Houn
¢ 27-ro Ha 28-e 1 ¢ 28-ro Ha 29-e on doTorpapHpoBa MeTEOPhI
C NOMOILBIO CBOErO aBTOMATHUECKOro Matpyns B paioHe co3-
pe3aust JleGens. Ilocae coobuienusi 06 OTKpuITHH HoBoli on
NpOCMOTPEN HEraTHBBE 9THX HOuYell U 0GHAPYHK I, YTO B NEPBYIO
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Foub Hopas Gblia ele ClHILIKOM cs1abda, 49TodBl saperucTpu-
[roBatbCs Ha naeHke. Ho Bo BTopywo Houb ee u3obpaskenie e
10bKO MOSIBUIOCH HA HEraTHBax, HO GbIIO NMPeKpacHo CHAHO,
KaKk 3Besfa ObICTPO, yaC OT yacy, pasropanach. To Li€PBBIH
¢ayyal, Korja noaveM 6iecka HoBoft 6bia 3aperucTplperan ¢
TaKHIM¥ Ma/JeHbKHMH HHTEPBATaMH.

Heropus Hosoit Jlebeas 1975 r. xopowo namoctpupyer
BOSMOXKHOCTH JioOutesss B 370l obmactu. Keratn rosops,
ben Maitep noayunn Gecuetsie poTorpadui ¢ [oyOWBbIO Maio-
(opMaTHOl Kavepbl ¢ OOBLEKTHBOM ¢ (POKYCHBIM PacCTOTHLEM
35 MM # OTHOCHTe/IbHBIM OTBepeTHeM 1/3,5 Ha maeHKe uy BeTBH-
TebHOCThIO 0KOso 400 e1. ASA (350 ex. TOCT). Kaxcias us
€r0 3KCNO3HI I NPOA0/IKAIACK 11O 25 MHH.

Ecau oTkpuiTHe HOBLIX 1e/10, Kak NPaBuIo, cayuaiiiioe, To
CHCTEMaTHYeCKHe HalJIoleHUsi IePeMEHHLIX 3Be3[ MOMET Op-
FaHM30BaTh NPAKTHYECKH Kamablit. s 3TOro HyxeH wuiupo-
KOYTOJILHBIH acTporpad, yCTaHOBJIEHHBIN Ha TOAXOASIIEH MOH-
THPOBKE, KOTOPYIO OYeHb 2KeJlaTe/IbHO CHaGAUTh YACOBBIM 11pH-
BOJIOM U XOPOWIO YCTaHOBHTb, YTOOLI OGXOAUTLCS G€3 I'HiHpO-
BaHns. Takas MOHTHPOBKA MO3BOJMT HaJaAlTb NaTPYJbHble
Habmozenns Heba. [Tpu GosblioM yrile 3peHHst acTporpada Ha
OIHOM Kajpe OVAET PErHCTPHPOBATLCS MHOrO MePeMeHHBIX
passnyHeix Tunos. [locse mposiB/eHUs HETATHBA MOXKHO Olie-
HUBATh GJIECK 110 AHAMETPaM 3Be3AHBIX H300paKeHHil OAHIM H3
METOJOB, ONHCAHHBIX B pyKoBoxctBax [23].

TouHocTb OlEHOK GaecKa NMepeMeHHBIX 110 HETATHBAM HIXe,
ueM BH3YaJIbHBIX OLLeHOK HJ/IH 3JIEKTPOPOTOMETP HUECKHX H3Mepe-
Hu#, HO GoTorpad s TeM He MeHee OCTAeTCst e/|HHCTBEHHBIM CrIe-
co0OM 15t MaCCOBBIX OLEHOK MHOTHX nepemeHHBIX. K ToMy e
OLEHHBATHL OJIECK MOXKHO Ha CJAeAYIONHH JeHb, Yepes rof...

Hexoropele nepemenHble, Hanpumep 3aTMeHHble BOJIH3H
MHHIMYMa, OYeHL ObICTPO H3MeHsIOT GJieck. MOMXKHO Ha 01HOM
Kajape noJyuyuTh HeCKOJNbKO 3Kcnozunui. Jas sToro gocratou-
HO Ha HEKOTOPOe BpeMs OCTaHaBAHNBaTh YacOBOIl NpUBOA.
SIcHO, 4TC Kamaas BELAEPIKKA TOH MHOTOKPATHOH 3KCIIO3HIIHIH
LOJOKHA ObITh CTPOTO MOCTOSHHOM, HHade Ha Qortorpaduil or-
Pa3UTCsi He TOBKO peanbHOe HaMeHellle 6J4ecka, HO 1l Norpetn-
HOCTb 3KCIHOHUPOBaHMsE. [ THTENILHOCTL BBLIEPKEK 1O/IKHA
coBmo1aThCs ¢ TOUHOCTBIO OKosio 5 Y%.

§5.16. MPEAEJIbHBIE 3BE3/1HBLIE BLJ/IMUMHDBI

EcTecTBeHHOE CcBeyeHpe 1eba U ero HCKYCCTBeHHAs1 3ae-
BeTKa CTaBAT fnpedes BpeMeHH 3KCNOHHPOBAHHA, TaK Kak (pOH
Heba Ha HeraTuBe CTAHOBHTCH CJHIUKOM IVIOTHLIM M caadbie
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n306pareis HauHHAOT TepATbes. TIpHHATO, YTO MIOTHOCTD
pona HeraTmsa RO/DKHA ObITh 0,5—0,8. D10 3HaUHTeNbLHO GOJIb-
ule, gem ¢ororpagHueckas [JIOTHOCTb Byaln TPOSIBJACHHA.
doH npopabaThiBaeTCs TeM CKopee, 4eM 6oJIbllle CBeTOCHJIA
(cm. § 1.4).

TTpeanosox M, 4TO Mbl CHUMAeM OIHH H TOT e NDOTSIKEH-
HBI OObEeKT, Hanpumep, Boabluyio TymaHHocTb M 42, nByms
actporpadamn pa3HOro Auamerpa, HO C OIWHAKOBBIM OTHOCH-
TeJbHBIM OTBepcTHeM. Hanpumep, oauH M3 HHX — TEJIECKOI
anametpom 200 mu ¢ porycHbiv paccrosanem 1200 mM, npyro#
umeer muamerp 100 vy u dokycHoe paccrosrue 600 mMM.

Tak Kak OTHOCHTEJNbHOE OTBEpCTHE HHCTPYMEHTOB OAMHA-
KOBO, TO H OCBELEHHOCTh OT TYMAHHOCTH Ha (OTOIMYJIbCHH
okaxeTcd onuHakoBod. CienoBaTesbHO, H BpeMsl 3KCNOHH-
poBaHust B OGOHX cjiydasdX norpefyercst OIMHAKOBOE. Taxkum
06pa3oM, /Ba TesecKona C OJHHAKOBbIM OTHOCHTE/BHBIM OT-
BepcTHEM [PH CbeMKe NPOTKeHHbIX OOBEKTOB — TyMaHHOC-
Tefl, TaJaKTHK, KOMeT, HepaspellaeMblX Ha OTHENbHbIE 3Be3Jbl
JaMeKuX [HapoBbIX CKOTUIEHHI], OKasblBAaKTCS ONMHAKOBO -
(PeKTHBHEIMH C TOUKH 3DeHHsl BpEMEHH, KOTOpoe Tpedyercst A1
NOMyUeHHS] HeraTHBOB ONTHMAa/bHOK nioTHOCTH. Tak, goro-
annapar «CyMeHa-8 U KpynHefiwnii Teseckon Mupa 3eneHdyKe-
KUl THraHT C 3epKaloM IHaMeTpoM 6 M H QOKYCHBIM paccTos-
HueM 24 M (OTHOCHTeJbHOEe OTBepcTHe 1/4) MoTpebyioT oluHa-
KOBOrO BpeMeHH npu gororpadHpoBaHuy OIHOR H TOH ke
TymannoctH (taba. 17). TlpaBma, macmraGbl H300paKeHHH
OKaXyTCS HECOH3MepHUMBIMA. ..

Ta6auma 17

[penesbras BbiAepKKa A4d miaeHok «A-500» B 3aBHCHMOCTH
OT OTHOCHTEJLHOTO OTBEPCTHA *)

A fmax> MHB A fiays MHH A finax: MuH
i/1 2,5 1/4 40 1/10 250
1/1,4 4,9 1/5 63 1/12 360
1/2 10,0 1/6 90 1/156 560
1/2,5 17,7 1/7 120 1/20 1000
1/3 23,0 1/8 160

*) Ha mwupore Mocksbl Hau HoBocHGupeKa B sicHble Ge3JYHHbIE HOUH BbIAGPIKKH
caepyeT cokpatiTh B 1,5 pasa. Ha mnengax tuna «Poto-130» BLLEPKKH CleRyeT
YBeJaIUNThHL B 2 pasa
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HeGo Taxxe MomHO pacemarpusath Kak 06CIbuivio Cper-
JAVI0 TYMaHHOCTb MaJIofl NOBePXHOCTHO! SPKOCTH, H AJAS Hee
NpH 3alaHHOM OTHOCHTEJLHOM OTBEPCTHH TeJeCKONa CyLiecT-
BYeT BpeMs, KOTJa MJIOTHOCTL HeraTuBa (Byanb doHa Hefa)
AOCTHIHET BeJHUHHBI JOCTATOYHO GOJBLIOH H 3BE3[bl HAUHYT
TEPSATLCA B 9TOH Byasiu,

BpeMs, neobGxonnvoe /st nocTuKeHHs (GOHOM Heba I110T-
nocru 0,5—0,8 B Ge3yHHYI0 HOUL HA YYBCTBHTENbHBIX MJac-
THHKaX, BAAJH OT ropoja paBHO

g tmax = (0,4 —2,01g 4),

rae A — OTHOCHTe/bHOE OTBEPCTHE TeJNeCKONa, a | BLIPAKEHO B
miHyTax, He HyxKHO nyTtath OTHOCHTE/NBLHOE OTBEpCTHE ¢ Auad-
parmo#i. Tak, ans «[esmnoca-44» MakcuMa/bHOE OTHOCHTE/IBHOS
orBeperue paBHo A=1/2=0,5, a5 «CMmeHbI-8» A=1/4==0,25,
° ana «<Mugycrapa-50» 4=1/3,56=0,29 u t. 1.
Ecau y nac ectb 1Ba 06beKTHBA ¢ OAUHAKOBBLIM (OKYCHBIM
paccTosHHeM, HO C Pa3IUIHBIMH OTHOCHTENbHBIMH OTBEPCTHAMH
(1 3Ha4HT, C Pa3IMYHOH CBETOCH/ION), TO WX NPOHHIUAMASN
CIIOCOGHOCTh — CHOCOGHOCTh PErHCTPHPOBAThL caMble CJabhLie
3Be3JIbl — OKaXKeTCs ONMHAKOBOH, TaK KaK ¢ 6oJiee cCBeTo-
CHJIBHBIM OOBEKTHBOM Mbl €MOXKEM ClielaTh CPABHHUTENbHO KO-
® POTKYIO BBIIEPHKKY, HO, HECMOTPSl Ha ero Goablunil guamerp,
cnabple 3Be3/lbl He YCHeBalOT npopaGoTaThesi B JOCTATOYHOMN
creneHd. B To Xe BpeMsi MaJiocBeTOCH/IBHBIN OGBEKTHB [103-
BOJIUT cAenaTb Gosiee MNPOZO/IKHTENBHYIO BBIAEPKKY, H TO-
YeuHple M300paxeHHs 3Be3J, MPopaGoTalOTCsl TAK Ke XOpOLIo,
HeCMOTPsI Ha MeHbIIHHA AHamerp ofwekrusa. CTporoe 1oka-
3aTeJIbCTBO 3TOTO YTBEPAKIAEHHS Mbl ONMYyCKaeM, HO IpHBeleM
¢ (Gopmyny ®Ppena Yunnaa, Kotopas nosyyeHa B Npeanosoxe-
HHH, YTO 3Be3Aa HMEET TOT 2Ke «CPeAHHH» CIeKTpafbHLIA
kjacc (uBet), uro H CoiHile, UTO HEGO 6e3ayHHOE H He 3acBe-
YeHO HCKYCCTBEHHBIMH OTHSMH:

[Maorlnpes= 22"+ 2,51gf—2,51gA"—7,5,

rae f— (okycHoe paccrosiine Kamepbl B cM, A’ — puamerp
H300paKeHHst 3Be3/Ibl, BHIPAXKEHHBIA B CEKYHAAX AYTH.

Jlas Toro 4to6bl ONpeNeNuTh AHAMETP U300ParKeHHs 3Be3-
Abl B CEKYHJIaX AYTH, HYXKHO KPYKOK paccesHHsi, OObIUHO NpH-
numaembifi 3a 0,005 cM, pasaenntb Ha GOKyCHOE paccTosiHHE B
CaHTHMeTpax H pe3yJabTaT pa3jiefuTb Ha TaHreuc 1”, paBnbii
0,000 005. Hanpumep, ¢okycHoe paccrosinue actporpada
10 cM. 3nauur, pasMep H300paxKeHHs 3Be3[bl HA MJACTHHKE
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(0,005:10):0,000 005=100". Onpegennm npeiebHYIO 3BE3HYIO
BeJMUHHY Haluero acrporpada:

=922+251g10—2,51g 100—7,5= 127,

rnnpe,«

OueHb MHOTOE 3aBHCHT OT KauecTBa OObeKTHBa U pasperiaouei
crocoBHocTH otosmyabcuy. Hanpumep, ecnud KPyxKOK pac-
cestaus 0,03 mm yBesuuuts 1o 0,1 MM, TO MpoOU30HIET noteps
3Be3nHOH BejanuHHBI Ha 1,37, B tabn. 18 npuBoasires npeleds-
Hpie 3Be37Hble BEeJHUYMHBI [Js1 PasiHyHbIX (POKYCHBIX PacCTOsi-
Huil actporpada ¥ pasmepoB KPyKKa paccesHus.

Ta6auwa 18

[peseabuas (otorpaduyeckas 3pesjHasi BEJIHUHHA B 3aBHCHMOCTH
OT (OKYCHOTO PAacCTOSHHS acTporpada W KpyxKa paccesius

Kpy»oK paccesiiis, MM 1 Kpy»’OK pacceanis, MM
f, am - 1 f, MM - =
0,03 \ 0,03 ‘ 0,10 | 0,03 1 0,05 | 0,10
[
10 7,51 7,0m 6,2 200 14,0m 13,6m ¢ 12,7m
20 9,0 8,4 7,7 300 14,9 14,4 13,6
28 9,8 9,2 8,4 500 16,0 15,4 14,7
40 10,5 10,0 9,2 750 16,9 16,3 15,6
50 11,0 10,5 9,7 1000 17,5 17,0 16,2
80 12,0 11,5 10,7 2000 19,0 18,5 17,8
1CO 12,5 12,0 11,2 3000 19,9 19,4 18,6
135 13,2 12,6 11,9 5000 21,0 20,4 19,7

B KkauectBe mnpHMepa onpeieluM NpeiesbHbie 3Be31Hble
BeJTHUHHBI IIHPOKOYTOJBHOTO CBETOCHIBHOIO O0BbEKTHBA «Y paH-
12», 1Meowero Xpyxok paccestnst okono 0,1 My npu dokyc-
nov paccrosHin 500 MM H OTHOCHTeNbHOM OTBepcTHu 12,5,
1 kavepol Hmnara, nocrpoernoit B kayoe um. [. I1. Maxcyro-
Ba B. Cevwnnprv, E. Baxkmanckum n JI. CHROpYKOM, KOTOpas
uveeT (POKYCHOE paccrodHue 384 MM, OTHOCHTE/IbHOE OTBEPCTHE
12,7 1t KpyxoK paccesaust 0,03 mm.

Has «Ypana-12» npesencHas 3Be3iHasi BejdHYHHA paBHa
14,77, ana xavepst vugra 15,5”. BeIHrpeiill 3a cYeT Jyyie-
ro nzobpaxennsi paseH 0,8”, HecMOTpPsA Ha TO, YTO POKyCcHOR
paccrosiuie Kavepsl Ulvuara mennpuwe. B 3tom cwmbicsie ofbek-
B «Taup-3» oxaswiBaercsi s(dexTuBHee «Ypana-12» xorsy
«Ypana-12» ectb cBOH GOJbLINE TPEUMYLIECTBA.

HuradparMupys o6LeKTHB, Mbl A0 ONpPENeJEHHOrO npenesna
CHIbKaeM Bausinue aGeppaunuit. JAas o6bluHbIX GOTOOCHLEKTHBOB
ONTHMaNbHOH cuuTaerca auapparma 8—I11. Jlpu Takux ee
3HaueHHAX [oJyuaeTcs npejesbHas 3Besanas seauunxa. Ho
BpeMS IKCIO3HIIHI HeloMepHO BO3pacTaer.
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, W3 Bcero ckasaHHOro sICHO, KaKOe OrpOMHOE 3HaYeHHe UMeeT
KauyeCcTBO H300pa)ieHusl TOUEYHHLIX MCTOUHHKOB, Kpome Ka-
yecTBA OOBEKTHBA M KPY:KKa paccessHHs (OTO3MYJIbCHH, Ha
MPOHHIAIOLLYIO CIOCOOHOCTL B/AHAET TOYHOCTb POKYCHPOBKH H
cTeneHb Pa3MBITOCTH 3a CUeT HeCNOKOHCTBHA arMmocdepbl. Ha-
ipUMep, eCcJ/in B Pe3yJ/bTarte MI0X0oH POKYCHPOBKY KPYKOK yBe-
auuntcs ¢ 0,03 1o 0,1 MM, TO BLICOKOKaueCTBeHHbIH OOBEKTHB
pact norepro 1,3 3Be3HOH BeJUYHHBI, KaK ecau Obl VXYAUIH-
JOCh €ro KauecTBo.

) YTJ0Bble pa3Mepsl 3Be3jbl M5l KOPOTKODOKYCHBIX  O0DBeK-
THBOB 3HAYHMTENbHBI H, KaK NPaBUJIO, NPEBBIUAIOT TYPOYJIeHT-
Hbifl KPY’KOK 3BE3JHBbIX H300paXKeHuH, KOTOPbIii 06LIUHO paBeH
1—3" u Tonpko u3peaka 10—20" npu 0co60 HeCNOKONHON aT-
Mocgepe. SICHO, 4TO MAOXOE KauecTBO H300pazeHui, BbI3BaH-
Hoe atMocdepHoil TypOyieHIMell, nepekpbiBaeTca Gogee KpyIl-
HLIMU 3Be3JHLIMH H300paXKeHUSMHI H3-3a KOPOTKOIO (POKYCHOTO

® PACCTOSIHUSI WM 3HAYMTEBLHBIX OCTATOUHBIX adeppainii 0GbeK-
tuBa. Ho npH (OKYCHBIX pacCTOAHUAX OKOJO MeTpa Typ-
GyJer TABIE KPYXKOK no BpeMmeHaM Oyper Oosbuie. P OKycHble
pP2CClOsiHHS OKOJIO 2 M NPH BB COKOM KauyecTBe ONTHKH Tpely-
I0T TYpOYJEHTHBLIX KpykKKoB He Cosee 1—1,5". K mnorve-
pPAM Ny elebHBIX 3BE3AHBIX E€MHYHH NPUBEAET H NJIOX0e I'HIH-
pOBaHle, KOrAa 3Be3NHble H300paXKeHHsl PacTATHBAIOTCA Ha

& GoJblile y492CiKH OTO3MYJIbCHH.

YuraTtemo yxe, BeposiTHO, SICHO, KaK HENPoCTO 0npeleIiTh
IpeleNbHYI0 3Be3HYI0 BeJHUUHY acTporpada M Kak BaxkHa
AKKYPATHOCTb BO BCEM: B TILATeJbHOM (POKYCHPOBAHHH acTpo-
rpada, B TINATENpHOM FHAKPOBAHUH, B BHIOOPE MOMEHTOB, KOTia
aTMocdepHBIe YCJAOBHST YLOBJAETLOPSIOT LOCTaRJeHHON 3ana-
ye [5, 1, 21



FTJTABA MECTA4

CIIELHUOPHKA CBEMKH
PA3/IMUHbBIX ACTPOHOMHYUECKHX
OB'BEKTOB

§ 6.1. HA IHE BO3AYIIHOIO OKEAHA

Bce rtpyaHoctu actpodortorpadun — pesyabTar OrpPOMHOH
pasHuLbl B MOBEPXHOCTHOH SIPKOCTH PasiHYHBIX OOBLEKTOB, B
OTPOMHOM pa3HOOGpa3HH BHJIHMBIX pa3MepoB, B pas/HUYHOM
CKOPOCTH HMX mnepeMeuieHusi. Harpumep, noBepXHOCTHasi sip-
KocTb CoJHIIA B MHJJIHOH pa3 GoJblile ipKOCTH JIyHbI, a Ty-
MaHHOCTH B MHJIJIMOHBI U JECATKH MUJJLOHOB pa3s cJjabee Jly-
Hbl. YrJaoBete pa3mepbl Myeunoro I1yTH, OXHOBpPeMeHHO BHK-
MOro Ha HeGe, jocturaiot 180°, TymanHocti AHApOMenn M 31—
HA/IeKOr0 «MJIEYHOro MyTH» — Bcero 1,5—2° ecau roBOpHTE
0 XOpOoWO pPa3JINdUMOH CHHPAJbHOH CTPYKTYpe, a AHaMerphbl
[J1aHeT COCTABJAIOT BCErO HECKOJBKO JeCSITKOB CeKYHX H
MeHbllle. 3Be3jbl, TYMAHHOCTH, TaJaKTHKH TNPAKTHUECKH He-
TIOABIDKHBLI, H HYKHbl JIECATHU/IETHH, UYTOObI 3aMEeTUTh KakHe-
HUOYAb TiepeMeHBl B 3TOM MHpe, a TMJIaHeT, H OCOBGEeHHO
Jlyna, tpebytor, uTOGBI 4acOBOH MeXaHU3M TesJeCKOoMNa YYHThI-
BaJl X JOBOJLHO ObICTpOE NepemelleHHe cpeau 38e3]. CKopoCThb
JKe MeTeOpoB U GOJIHIOB TAKOBa, YTO 3TO TPeGYeT COBEPILEHHO
uHOl TeXHHKH doTorpadpHueckux pabor.

OpHako, noxaJyi, camas Gosbuiast HENpHATHOCTb 3aKJIIO-
4aeTCsH B TOM, YTO CBOH HAOJ/IOLEHNS MBI BeleM CO JHa BEeJHKOro
BO3JYHIHOTO OKeaHa -— atMocdepbl 3eMH, KOTOPBIH HAaXOJHT-
Csl B COCTOSIHHH IIOCTOSTHHOTO BOJIHEHHsi, a YaCTO HACTOSIIHX
O0ypb. BuxpeofpasHbie nBHKeHUsT Bo3AYXa (TypOyJ/JIEHTHOE J(BH-
XKeHHe) YacTO NMPHBOASAT K CHJIBHOMY 3aMBIBAHHIO TOHKHX Jle-
Tajell M300paxkeHHs MJaHeT, K Pa3MbIBAHHIO 3BE3JHBIX TOUYEK
B HCKPsiIlHecs NATHBILIKH cBeta. B 9TOM OKeaHe nJaBamoor JbIM-
Ka ¥ o0/1aKa, KJOYbsl TyMaHa H HEBHIHUMble HENOCPEeNCTBEHHO
BO3AYIUHBIE JIMH3BI. 3eMHasi aTMocdepa cJierka CBeTHTCS, a
HCKYCCTBEHHbIE OTHH 4acTO MPeBPaliaioT ee B IJIOTHYIO Byalb,
CKPLIBAIOLUIYIO OT HAac KPacoTy 3Be3fHOro Heba.

Bosayx — onrtuueckas cpega, XOTS H 3HAUUTENLHO MeHee
NJIOTHAS, YeM CTeKJ0, HO BCe-TAKH AOCTATOUHO MJIOTHAS, YTOGLL
UPOABHINCL pPa3HooOpasHble >MeKTl, NPenATcTByIONHe Ha-
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gmofenuaM. B Tedenuwe NHS BO3AYX CHILHO NPOTPEBaercsd.

e HOubl0 ocThIBaeT. Tak kak HarpeBaHHe Ha PasJHUYHBIX ydacT-
KaX MNOBEPXHOCTH pas3jM4HO, TO HOUbIO MOAHUMAIOTCH CTPYH
TenJoro BO3AyXa pa3HOfl TIJIOTHOCTH U Pa3HOH MOUIHOCTH.
YMenblleHHe WINH yBeJHueHHe MJOTHOCTH BO3AyXa IMpPHBOAHUT
COOTBETCTBEHHO K YMEHBLIIEHHIO WM YBeJHUYEHHIO ONTHYECKOH
IOTHOCTH.

Cser, POX0As uepe3 aTMocepy, HCMBITHIBAET DPeTOMIEHHe.

Jlyu cBera, MajaloUIUi Ha NMOBEPXHOCTb 3eMJH BePTHKA/BHO,

®  pakTHYeCKH He mpesoMisiercsl, a Jyd, HAYUHA HHU3KO Haj
TOPH30HTOM, HCHBITHIBAET 3HAUHTENLHOE INpPEeNOMJIEHHe: MpPH-
yeM CBeT Pa3/IHYHBIX JUIHH BOJIH TPeJOMJseTCs ¢ PasinYHON
cHJIOH. DTO NPUBOAHUT K TOMY, UTO y FOPU30OHTA SIPKHE 3BE3/bl
MepesinBalOTCsl BCeMH 1IBeTaMM paiayrd. ABTOPY MPHXOAHIOCH
Habmonath Benepy Ha Boicote 1° Haj ropusontoM. B nose ape-
HuA «AJIbKopa» oHa Gbljia BlAHA B BUJAE BEPTHKA/JbHOTO CIIEKT-

® pa, KOTOpBIi GblI 3HAUNTEJBHO JJIMHHee camoro cepruka Be-
HepHI.

KpoMe TOro, J1yu cBeTa, HAYULH#A B FOPH3OHTANbHOM Halpas-
JeHHUH, TPOXOAUT 3HAYWUTEAbHO OGOMBWHA  0YyTh,  YeM
Jy4 M3 3€HHTa; MO3TOMY INOIVIOUICHHe CBETa MOXKET AOCTHIaTh
3HAUNTEJNbLHON BeJAMYMHBI B 3aBUCHMOCTH OT oflleit npospay-
HocTH artmocdeprl. OcoGeHHO HeNpHATHLI JIETKHe CJIOUCThie

® of6jaKa, KOTOphbie He3HAYHTENbHO IMOIJIOUIAOT CBET B 3e€HHUTe
U Ha CPeIHHX BLICOTAX, HO Yy TOPH30HTA 06Pa3yioT COBEpPLIEHHO
HenpouuiaeMmyio Mray. ITostomy dororpaduun, npeiHasHayen-
Hple A5 QOTOMETPHH, MOTYT FOCTpajaTh H3-3a2 pPas/IHYHON
IIJIOTHOCTH HEraTHBa B Pa3HBIX €ro yyacTkax. ITH ABe NPHUHLibI
BBLIHYKAI0T aCTPOHOMOB [10 BO3MOXKHOCTH OTKA3bIBATBCS OT
CBbeMOK Ha 3anaje H BOCTOKe H pafoTaTb IJIaBHBEIM 0OpasoM

e BOausu Mmepuanana. HaunGosmee ypoGuas obnacts Ajdst (oto-
rpabuueckux paboT pacnonoxeHa B nojoce no 15—20° no
o6e CTOPOHBLI OT MepHAHAaHA.

HeonnoponHoctt B Bo3lyXe MOXHO pacCMaTpuBaTh Kak
GLICTPO BOSHHKAIOIIHE W HCYe3alliie BO3AYIUHbIE JIMH3bI H
npusMmbl. B TypOyJIleHTHOM MOTOKE Ha MYTH Jiyda CBETa MOXKET
0KasaThCsl OYeHb MHOTO TAKHX «IHH3». Bce oHH nepeHocarcs
BETPOM MO TOPH30HTAJH, ¥ NOTOMY KapTHHA HeMpepbiBHO Me-
HsleTCo.

Yaule Bcero cpefnuii pasmep «iuua» npuvepHo 20—30 cm.

« TlocmorpuM, Kak GyAyT MemlaTb 3TH HEOAHOPOZHOCTH TeJeCKo-
naM pasJHuHbBIX AvamMerpoB (puc. 63). OyeBHAHO, YTO NOJE He-
GOJIBILIOrO TelecKona AuaMeTpoM, Hanpumep, 150 MM B Kaxblit
JIAHHLIH MOMEHT 6YJerT MepeKphITO OXHOH HEOLHOPOAHOCTBIO, H
caMoe HEMPHATHOE, YTO MOYKET NPOU3OHTH,— 3TO WJIH CMelle-

163



iie GoKyca BAOMb OCH HA HE3HAYMTE/IbHYIO BETHUHHY, WIH CMe-
iileHde 3Be3jbl B CTOPOHY. Tak Kak 3TH HEOJHOPOIHOCTH OPO-
XOAST nepel OOBEKTHBOM J0BOJNBLHO OBICTPU, 3Be3la XOTA H
JIPOKHT B 1C/1€ 3PEHHs, HO OCTaeTcs faxke npu OOMBLIHX YBe-
JiUEHNAX B BUAE ANPPAKIHOHHOI TOUKH € XODPOLIO BHANMEIMH
Ai!(pp?.l(ﬂ,HOHHbIMH KOJbLaMH.

Ha 3epkano Goabiioro Teseckona ynajer OXHOBPEMEHHO
HEeCKOJIBbKO NTO-Pa3HOMY OTKJIOHEHHBIX t’lyl{efjl, H 5TO IPLBEAET
K pasMbIBaHHIO H308paskeHHs 3Be3[pl B HEPOBHOE NATHBILIKO C
Pa3mblTofl  AndpakunoHnoll KaprtuHofl. CrereHb pas3MBITOCTH
3Be3;1HbIX H300paXKeHIIll HA3LIBAIOT KAueCTBOM H300p axKeHHH,

Puc. 63. Bausnne BO3IyWHLIX JHH3 Ha H300pa)eHie Qs Majnoro # 6on-
IIOTO  TEJIECKOTOB

[Mpu nabA0IeHUH ¢ MaJBIME TeJlecKollaMi H300parkeHHe yalie
BCero xopoitee, a AJad OOJBIINX OHO TeM Xy:Ke, ueM 0oJbiue
JeHCTBYHOlee OTBEPCTHE Teseckona. [loueMy »Ke TOrja cTposat
Bcé 6OabIe TeJeckonnl? [leso B ToM, YTO KapTHHA, ONUCcaHHas
TOJNLKO UTO, HHOH pa3 CTAHOBHTCH MAJ03aMeTHOH, eCsIH aTMOoc-
(pepa OTHOCHTEJLHO crokofiHa. B takue HOYHM OOJBIIOH Te.e-
CKOTl €O CHOKOMHLIMH H300paKeHHIMI NOKaKeT 3HAaYHTENbHO
GoJiblie noapodHocTefl, wem wmadawlil. lHwyeuno nostomy actpo-
11OMBI IIOCTOSTHIIO HIYT MO BCeMY MHPY MecTa, riae atMocdepa
nauboJsee CnoxoiiHa.

PaccesHye rnydka cBeTa HHOrJA OKRa3bIBaeTcst HACTOMABbKO
GOablUIHM, YTO 3Be31a OVKBAJIbHO MEPKHET Ha JOMII0 CeKVHABI,
yTOOLL B CJeVIONee MriloBeHle CHOBA BCOBIXHYTb. JTO fBJe-
Hiie HaswiBaercst mepyanuess. OHO DOMbIIE 3aMETHO AJAA MaJbIX
WIICTPYMEHTOB, OCOGEHHO 151 HeBOOpYKeHHOro raasa. He-
6)IbplIOe MepLAHIle HEeBOODYKEHHOMY IJa3y BHIHO MHpaKTH-
Y2CKM KaXK1YyH HOUb, HO 3TO BOBCE He 3HAYMT, U4TO H300paKe-
Hasl B Teqeckone GyAyT njaoXuMH, TOJIbKO CHIbHOE MeplaHue
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NPHBOAHT K MaJeHUI0 KauyeCTBa W300paxeHHsi CHadana /s

GOMbILNX, a MOTOM H /I8 MaJsblX TeJeCKOIOB.
® IlpoxKaHve, MepLaHHe H KaueCTBO H300par<eHHH onpenens-
IOT 1 KauecTBo ¢oTorpaduyecKoro Herarusa.

Haunbonee 6aaronpusitHel yc/aoBus A1 QOTOCHEMOK Ha
HeGOMbIINX H30MHPOBAHHBIX OCTPOBAX C OAMHOKOH TOpHOM
BepUINHOM. 3a jieHb OKeaH Mporpesaercs cjiabo, Ha NpoTHAKe-
HUI CYTOK TeMmIepatypa BO3JyXa MeHseTCd MaJio H HeT BOC-
XOifALLHX BO3AVIIHBIX NMOTOKOB. HeGoapiine octpoBa M Jaxke
MUPChi OuYeHb OJArONPHUATHBI JJIf COMHEeuHOH o0cepBaTopHil.
3HauiTelbHO XYXKe, KOTAa BOKPYT cojHedHoil ofcepBaTopuu
NAllHA W KaMeHHcTad MecTHOCTb, Kotopast ObICTPO Harpe-
Baercs, 1 BO3AYX Becb JeHb CTpyuT. B 3TOM CcMmbicje syuie,
ecall o0cepBATOPHS OKPY)KeHa TPaBSHHMCTBIMH JyxKailkami u
gecoM. OHAKO Jiec He OYeHDb Kedatesqelt N5 3Be3aHoll obcep-
BATOPHI, TaK KaK HOUBIO OH OTAaeT OKPYXKawliemy BO31yXy
TenJso, HaKoNJeHHoe 3a AeHb. Ho, ¢ apyroit cTopoubl, AepeBbs
33U UIAI0T 06CepBATOPHIO H TeJIeCKOIbl OT BeTpa.

C nacTynJieHHeM HOUM 3€MJsl CPABHUTEALHO OLICTPO OCThI-
BaeT M ¢JIOM XOJOJHOrO BO3AyXa CTaHOBHTCA BCe ToJme. Ha
ero rpaHlile C TeNnJblM BO3AYXOM — B Tak [a3biBAeMOM UH-
BCPCUOHNOM  CA0€ — TYPOYJAEHTHOCTb JOCTHTEeT MaKCHMYMa.
B TeucHle HOYH 3TOT CJIOH NOgHUMAETCsT Ha BBICOTY A0 300 M.
[Tostomy xKesaTeJbHO, YTOOBI TeJEeCKON BCIO HOUL HJl 00.b-
WYI0 e¢ 9acTbh OCTaBajcst Bhlme 3toro cuiost. Jas sToro ero
LOCTATGUHO NOAHATH Ha BbicoTy 200—300 M Haa ypoBHEM OKpy-
skawllell MeCTHOCTH, HalpHuMep, Ha BepUIHNY JIOCTATOUNO Bbl-
cokoro xoama. OfHaKO XOJAMHCTasi MeCTHOCTh € OOJBLIHM
YHCJAOM BEPIIMH AaXke NPH OTHOCHTEJBHO C1aloM BeTpe MOKeT
co3iaBaTh TypOVIEeHTHbIE TOTOKH, KOTOPHIC NOPTAT H30Cpa-
skernig. Oco0eHilo ONacHBI «BETPOBble TEHH» BBICOKHX TOP.

¢ X0J0KHBIMH CHIPLIMH HOYaMu BbiiajiaeT poca. OHa ccaxk-
JAaeTcsl Ha nepepHell MOBEPXHOCTH 0GBEKTHBA M MelaeT pafote.
Hast npeaynpexkieHHst ocelasHs pPOCHL Ha TeJeCKonax ycTa-
HABJHBAKTCSH  NPOMUGOPOCHUKL, KOTOPblE NPEICTaBMIAIT CO-
foil GJieHIBI HA nepefHeM KOHIe Teseckona-peppaxropa. Mx
aakna 8 1,56—2 pasa GoJplie anaveTrpa ofbeKTHBa, a AHaMeTp
noadipaeTcs Takoi, 4ToObl He BO3HHKAJO BHHbETHPOBaHNe Ha
Kpato nos 3peHusa. Y peduieKTopoB NPOTHBOPOCHHKOM CIYHKHT
Tpy6a Teneckona. Ho ecan pediexTop BMECTO CIJIOWIHOH TPy-
Obl 11MeeT epMy-pelleTKy, NPHALTCs cAeaaTb KPYTAyio GaeH1y

€ pe TOJLKO BOKPYT TJIABHOTO, HO U B paffoHe BTOPHUYHOIO 3ep-
Kana. Bo Bcex c/yyasix Ha NOPOTHBOPOCHHKE YKpernJsercs
HeGOoMbLIAs 3JEKTPOrpesaKa HJH NPOCTO JAaMIIOYKa MOLHOCTBIO
20—30 BT, KOTOpYIO pa3mMeliaroT B MeTa/lJHUeCKOH Kopoodke,
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YKperJieHHOH Ha Hapy:KHOH CTOpPOHe MNPOTHBOPOCHHKA, ITO
HeXHTpoe MpUCHOocoO/eHHe M03BOJseT MOANEPKUBATL B NpPo-
THBOPDOCHHKE M Ha MOBEPXHOCTH OOLEKTHBA TEMMEPATypy ha
JIoJIH Tpajgyca BhIIE TOYKH DOCHL.

Tenso ot HaGmoparenst (npumepHo 25 BT) 3acrasiser
NOJAHUMATBCS MO KYMOJ TeMJbll BO3AYX, KOTOPLIH, BBIXOJASA
yepe3 JIIOK HApPYXKy, Takxke MOPTHT H3o6paxeHHe. OcobeHHO
3TO 3aMeTHO npu pabore c Teneckonamu-HeioroHa, Korja Ha-
6aopaTe/lb HaxoouTCs OKoOJIo Jioka. Harpesanuwe kynosaa H
CTeH MaBUJ/bOHA JHEM IPUBOJUT K TOMY, YTO, OCTbIBasi HOYBIO,
NOAKYTIOJNBHOE MPOCTPAHCTBO CTPYHT TeMJbIM Bo3pyxom. I[lo-
3TOMY BeuepoM 3a 2—3 uaca Jo Havasla HaOJ/IIOJEHHH HYXKHO
OTKPHITh JIIOK, OTBepHYThb ero ot Co/HUa M, MPOBETPHBAA Ky~ .
110JI, BLIPOBHSITH TEMMEPATYPy C OKPY2KAlOLIMM BO3AYyXOM.

§ 6.2. HOYHOE HEBO

UYesioBeK, NPUBBIKIIHE BUIETH HECATOK 3Be3X Ha SPKOM
ropoickoM Hebe, GbhiBaeT MOpaXkeH BUJOM POCCHINEH 3Be3l Ha
yepHOM He(e B JepeBeHCKOH TVIYIUH, TOPHOM PadOHe HJIH cpea-
neasuarckoit crend. OpHako NPOXOAMT I10/19aCa-4ac, M MBI
He TOJILKO JIETKO Pas/H4aeM KOHTYpPHI JepeBbeB, XOJMOB, Te-
JiecKond, HO H B COCTOSIHHH MpPOYecTb Ha3BaHHA raser. 10
CTPaHHO, HO 3TO — (PaKT.

CyiliecTByeT HeCKOJbKO NpPHPOAHBIX HCTOUHHKOB CBeTa,
KOTOpble He 103BOJISIIOT HOUHOMY HeOy cTaThb alGCOJIIOTHO yep-
HBIM. JTO — CBeueHHEe BO3/yXa, CBeueHHe MeKIJIAHETHOM NbIIH,
CyMMapHbii CBeT cJabbix 3Be3J] H JaNeKHX TaJakTHK. DTH
TPH HCTOYHHKA BHOCAT OCHOBHYIO YaCThb SIPKOCTH Heba, H B
CpeHHX IIMPOTaX HX DPOJb NPHMEPHO OJMHAKOBA.

HouHoe cBeyeHHe aTOMOB H MOJIEKYJ 3eMHOH aTMocdephl
BosHHKaer Ha BhHcote 80—100 xM. OHO MHHHMAJBLHO B 3€HUTE
M yBeJNHUHBAETCSt K TOPUSOHTY. DTO B CpefHeM, HO B JeHCTBH-
TeJILHOCTH MHOTHE Ha6JIiojaTe]u OTMEYaloT, YTO HeGO CBETHTCS
HepaBHoMepHO. O6 «o6Jlakax» M «OJOCaX» HOYUHOTO CBEUEHHS
coobuian amepukanckuii actpoHom K. Xodmeiicrep. Oun or-
MeyaJsi, 4TO 3TH NsATHa ApeH¢yloT BMecTe ¢ BO3AYILUHBIMH Teve-
HHsIMH cOo ckopocThio 0,6—1° B muH. Ilepes Boifino#t K. dmsu
Ha o6cepBatopun Mak-donanss (CIIA) ¢ nomompto ¢oto-
3MIEKTPHYECKHX H3MepeHHH YCTaHOBMJ, UYTO B paloHe MOJIio-
ca u3MeHeHHE APKOCTH HeGa Ha 50 % — He Takas yX pex-
KOCTb.

A10 H3JyUYeHHE MPOUCXOAUT TJIaBHEIM 06pasoM B rojyGoMm
yuacTke crnekrpa. [Tosromy rsasy HouHoe He6O MpeacTaBJsieTcs
He HeHTpaJbHO-cephbiM, a TeMHo-cHHHM. OfHAKO IMiaBHas 4YacTb,
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H3JIyueHHsl NMPUXONNTCA Ha MH(PAKPAaCHYIO 4YacTh CHEKTpa —
Ha JMvHLL BoJH oT 1,65 10 2,2 MKkM. Ec/n Gut 3TOT CBeT npespa-
THJCH B BHIMMBIH, HOUHOe HeOO BHITJISIeN0 OBl Tak XKe, Kak
B nosiHosayuue, U Mueunsidt [TyTe Henb3s GbLIO OBl PA3JHYUTD,
[Ipu OTCYTCTBUH NOJNAPHOTO CUAHHA yBeJHYEHHE CBEYEHHS He
3aBHCHT OT IUHPOTHI Mecta HabmoneHuii. BeposaTHocTh ycuie-
HHH CBEUEHHS 3a CUeT MOJIAPHOTO CHSHHSA B C€BePHLIX IMPOTaX
BblUIE.

CBeueHHe MEXKIJIAHETHOH MbIIM MOXKHO BHJETH 110 BCeMy
HeOy, HO HauboJibllasd ero KOHUEHTpauusa B MJIOCKOCTH KJUil-
THKH. DTO TaK Ha3biBaeMbIl 30UaKajIbHBIH CBeT, ONHCaHHBIH
emme nepcuackuM nostoM Owmapom XafisMoM okoso 850 et
Hasal.

B 10:HBIX pafioHaX CTpaHbl 30MaKaJbHBIN CBET MOXKHO cdo-
torpadupoBaTh Ha BLICOKOUYBCTBHUTEJNBHYIO IJIEHKY IIHPOKO-
YrOJIbHBIM OOBEKTHBOM € OTHOCHTE/IBHBIM OTBepcTHeM 1/2—
1/1,5 3a 10—15 muH. Jlyuuie Bcero OH 3aMeTeH MO BeyepaMm
focsle OKOHYAHHSI CyMepeK Ha 3amaje BeCHOH M Ha BOCTOKeE
mepes HayaJoM YTPEHHHX CYMepeK OCEHbIO.

CymMMapHbIi cBeT 3Be3]| 0o/lee BCero 3ameTeH B paiioHe ra-
JIAKTHYECKOTO 5KBaTopa BAOJb rojocsl Maeynoro IlytH. 3xecs
SIPKOCTb 3TOTO CBeyeHHs npumepHo B 10 pas Gouabiue, yem
B paiioHe PAJIAKTHUYECKHX TNOJocoB. K cBeTy COGCTBEHHO 3Be3f
crenyer JNOOGABHTb M pacCesiHHbI CBET NBIIEBBIX TYMAHHO-
CTeH.

Het npuuuH oco0eHHO OTYAaKHBATBCS H3-3a 3TOH 3aCBETKH.
Bo-nepBBIX, OHa cOBepllleHHO Hen30eKHa, a BO-BTOPHIX, BCe
Habmonatent — U npodeccHOHa k!, U JIOOHTEIH HMET 1e-
JIO C 3TOH HEeNPHATHOCTBIO U HAXOAATCS B OAMHAKOBBIX YCJIO-
BHAX.

CBeyeHne aTOMOB H MOJIEKYJ BO3AyXa MNPOUCXOJHT MOJ
JeficTBHEM COJIHEYHBIX (DOTOHOB BBICOKOH 3HEPIHH, KOTOpHIe
6aarofapst MArHUTHOMY NoJ0 3eM/Ii KOHUEHTPUPYIOTCA BOJIH-
34 MAarHHTHBIX [TOJIIOCOB, ¥ maryGHOe WX BJHsIHIE MHHUMAJbHO
Ha 3kBatope. [losToMy, ecau BbI XKHBeTe Ha lOTe UJH MOXKETe
TaM BpeMsl OT BpeMeHH ObIBaTb, Bbl HaxoguTech B OoJiee BHI-
rOHOM T0J1I0KeHUH, dYeM GOJILIIMHCTBO BalMX KOJJIerT.

KpoMme 3acBeTkn He6Ga eCTeCTBEHHBIMH H HCKYCCTBEHHBIMH
MCTOYHUKAMH, acTpOHOMHYeCKOH (oTorpacuu caabocBeTsIIHX-
csi OOBEKTOB MellaeT JbIMKa M cJlabble 06saKa, CUJIbHO NOTJIO-
matoie cset. [103ToMy ecsiu ecTb BO3MOXKHOCTL ObIBAThL B To-
pax Ha BuicoTe 1,5—2 ThIC. M, 3TOH BO3MOXHOCTbIO HYKHO
[ONb30BaThCsl. Emle Jyunie nOJHUMATbCSt HA  BBICOTY 3—
4 TeIC. M, HO 3TO Tpefyer oT HabJIofaTeNs, KpOMe 3HTy3Ha3ma,
ellle H KPEmKoro 3J0pPOBbA.
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Boofuwe Bce, 4TO CKa3aHo O cBeueHHH Heba H JbIMKe, OueHb
Meiaet QoTorpadupoBaHUI0 TYMAHHOCTEH, TaJaKTHK, KOMeT,
caabpix 3Be3l. Ho mng Habmogenuit JIyHBI M [JIaHET 3TO
He Taxkasi yK noMexa. [1o3TomMy GOJBLIHHCTBO TOPOACKHX JIKO-
6UTEABCKUX OOCepBaTOPUH YCIEIIHO 3aHHMAKOTCH STHMH BH-
IaMH HaOJIONEHUH.

J1g unabmogeHuit ToHKUX Jertajell JIVHBI M IJIaHeT Heob-
XoJuMa CIIOKOfiHasi atMmocdepa, He BO3MYILEHHAs TypOyJ/IeHT-
HocThlo. K coxkasleHHio, TPYLHO AaTbh Kakue-HHOYAb PEeKOMEH-
Jalll OTHOCHTENBHO TPOTHO30B HOUeHl ¢ XOPOLIMMH H3006pa-
JKeHHSMH, TaK KaK 3TO 3aBHCHT OT MHOTOUHCJEHHBIX (PaKTOPOB,
B TOM uHcJIe H (hakTopoB MecTHOro 3Hauenus. B Hosocubupceke,
Hanpuvep, MNPEKPAaCHBIMH s TaKuX Hal/oJeHHd ObiBaioT
3MMHHE MOPO3Hble HOUHM, KOTAA yCTAHABJMBAETCS YCTOHUHBLIA
AHTHLHKJOH. Bosnyx u y noBepxHocTH 3eMJH, U Ha GOJ/IbILIOH
BLICOTE COBEpPILUEHHO CMOKOEH, OT Yero B TOPOJE OULyLaeTrcs
3anax MOATOPEBIIErO MOICOMHEYHOr0 Macja — CBoeoOpasHbI
cMor. IIpospauHocts aTMocdeprl B TakHe HOUH HEBENHKa, HO
3TO He MellaeT HabJofeHHsSM U ¢GoTorpadHpOBaHMIO NJIAHET
U JIyHbl.

§6.3. OCOBEHHOCTH CBHEMKH JIVHBI U TWIAHET®

Jlyna ¥ mJIaHeThl — JOCTAaTOUYHO TPYJAHbIE OOBOXTHI 51
cveMkH. [taBHas Gefa — B UX MaJbIX BHIUMBIX Dasvepax,
a JJIS TIJTaHeT eme M B MaJioM KOHTpacTe JeTantefi, ¥cnex Bos-
MOKEH TPH OJHOBPEeMEHHOM COOIONEeHHH HECKOJbKHX YCJIOBHA.

Bo-nepBbix, ONTHKA TeJlecKona A0J/KHA ObiTh Ge3ynpeyHoH.
I'naBHyI0 posib HIPAET AHAMETp TeJecKona. [ls HeoTBeTCTBEH-
IBIX CcBeMOK JIyHBI TOAMTCS TPAKTHUYeCKH J000# Tejeckom;
Ho 1/s ¢otorpaduposanus lOnuTepa HyXKeH TesecKon Aaua-
meTpoM xoTsl 6bl 100 MM, ansa CaTypHa AHaMeTp CJeAyeT yBe-
ananTh 20 150 mMm, #Ho Mapc TpeGyer mo KpaiiHei mepe 200-
MHJITUMETPOBOTO TeJIeCKONa. XOPOLIUM KOMIIPOMHCCOM MeX-
1y BO3MOKHOCTSIMH JItoOHTeNsi H TPeOGOBAHMSAMH TEXHHUECKOTO
nopsiaka 6yaer 250-—300-muanuMeTpoBhiit Tesieckon. Teneckon
Jo/keH paGortath Ha audpakunuoHHoM npenese. [axke we-
6o/blIME OCTATOUHBIE abeppauun He MO3BOJAAT I[OJYUHTH OT-
JuuHbix  Qororpaduii. HOcTHpoBKka Tesneckona A0JKHaA OBITh
BLIMIOJIHEHA € 00JbIOH TuiateabHoctblo. OcofeHHO OMacHbI
B JAHHOM CJIyYae HapPANMHBI H MbLIb Ha NOBEPXHOCTH OOBEK-
THBa HJAM 3epkaja. Cer, paccenBaeMblli UMH, Byaaupyer je-
taau. [Ipasaa, ajs JIyHbl 3TO He TaK 3aMeTHO, TaK KaK KOHT-
pact ferasiell Ha ee MOBEPXHOCTH 3HAUMTEJNLHO BLIle, Y4eM Y
naaser. Judparunga Ha pacTsKKaX BTOPHYHOTO 3epkKaja ped-
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JIEKTOpA TAKXKE 3acBeuMBaeT TeMHble MeJIKHE jeTasld Ha CBer-
Jom ¢one.

d Bo-BTODBIX, 3€PHHUCTOCTL TJIEHKH pa3MbIBAeT MeJKHe Je-
TaJH, W AJs ycrnewHo#l paGoTsl TpeGyercs, 4TOOBI pasperialo-
uiasi cnocoBHOCTD NJeHKH OblIa HeCKOJIBKO BhILIE paspeulaouieli
CHJIBI TEJIECKONa C OKYJspHOIT KaMepoil. [lpakTHuecku ycra-
HOBJICHO, UTO TEJECKOI ¢ GOJbLUMM 3KBHBAJIEHTHHIM (DOKYCHBIM
pacCTOAHHEM 1 BbICOKOUYBCTBUTE/bHON MJICHKOIH ¢ yMepeHHBIM
3epHOM JaeT JyuilHe pe3yJsbTaThl, YeM KOPOTKO(POKYCHBIH

° € MeJIKO3eDPHHCTOH MaJslo4yBCTBUTENILHON MAeHKOH. [lostomy
yaule BCero CHHMAIOT C SKBHBAJEHTHBIM OTHOCHTEbLHBLIM OT-
sepcruem 1/560—1/150. Kaupiii HaOmogatesb peinaeT 3ajayy
CaMOCTOSITEJIbHO Ha OCHOBAaHHH COOCTBEHHOro onwita. ag
CbEMOK IIJIAHET, KOIJa H300pakeHueM 3aHATa OYeHb MaJjas
4acTh Kajipa, IPUTOJHBI U annapatsl THNAa «Haiika» ¢ popmaTom
1824 mMm, u «Hapunce» aas 16-MUAMIMETPOBOH MJICHKH C

e (¢topmarom 13X 17 mm.

Oco6o 0oJbllIOe 3HAYEHHE HMeeT POBHLIH XOJ 4acoBOTrO
MexaHusMma. [lepuoJnueckue MOTPEUIHOCTH YacOBOIO NPHBOJA
3aCTaBJSIIOT M300paxkeHHe IJIaHeThl Ha IJIeHKe CJerka nepe-
memartecsa. Jomyctumas norpewHocTs Aas 300-Mu/IHMETpPO-
Boro Ttejeckona cocrasJasieT 0,17, Boyiep:KaTb TaKyio TOUHOCTh
Ha NPOTHAKEHHH HECKOJbKHUX CEKYHJ SKCHO3HIHH MOXET TOJMb-

© ¢ KO Xopomuii MexaHusMm. UrToObl OLEHHTb OTKJIOHEHHS XOZa
4acoBOTO MPHUBOJA, JOCTATOYHO PE3KO H3MEHHTb BBICOTY NOJSIp-
HOU OCH, TIOJJIOKUB MOA OAHY M3 onop maacTuHy B 20—30 mm
ToMmuuHON. B 3TOM cayyae n3oGpakeHHe 3Be3ibl OyaeT apefi-
¢oBaTh BJOJbL Kpyra CKJOHeHHH. B ciyuae ujeanbHOro Xxoja
MexaHuama Ha ¢ororpagu sIpKOH 3Be3JbI, MOJYYEHHOH ¢
OKYJISIPHBIM YBeJHYEeHHEM, NMOABHTCA NpaAMoi wrpux. Ilepuo-
JHUYeCKHe MOTPEIIHOCTH XOJAa NPEeBpaTAT 3TOT WITPUX B 3HI3a-
roo6pasubiii. Ilo pasmepy cMmelieHHs WTpUXa OT INPSIMOro
MOXKHO CYAHTBb O JIOTPEIIHOCTH X0Ja B CEeKYHAaX Ay, a no
NEepPUOAHUHOCTH OTKJIOHEHHS Xoja HaHTH 3BeHO peayKTopa,
KOTOpO€ BHOCHT 3Ty MNOTPEIIHOCTE.

Bu6pauuu Teseckomna oTr BeTpa W/l pabOThl 3aTBOPa TaKxe
cMasweiBaloT H3o06paxkeHust. MoHTHPOBKa Teseckona Aasa ¢o-
TorpaUpOBaHUSl TOHKHX JeTaseil Ha MOBEPXHOCTH nJaHeT
JOKHA ObITh OYeHb 2KecTKOH. CaM TeJeCKON KeaaTesblo
YCTAHOBHTb HOJ KYNOJOM H TeM CaMbiM Pe3KO CHH3HTbL BJAHSA-
HUe BeTpa. YMEHbIIHTh BUOpALllH OT 3aTrBOpa MOXKHO, ecCaH
MeXaHH3M 3aTBOpa BBIAEJNUTH B CaMOCTOATENbHBLIN y3ea i Moi-
BECHTB €r0 Ha MpPYKHHKaX Had pesunkax. O1HaKo npoiue Bee-
ro OOXOZHTLCS NPOCTOH 3ac/]OHKOH 13 uepHOH Oymarn H.M
KapToHa.,
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MosHo nocTynuTh H HHave: ¢ororpadupoBath 6e3 OKyJasp-
HOH KaMephl, YCTaHOBHUB ammnapar ¢ OOBEKTHBOM cpasy 3a
oKyasipoM Teneckona. B 3Tom ciyuae ¢oroanmapar MOXKHO
3aKpenuTh Ha OTleJbHOM MrathBe [34]. Ecau oxynsp Tesecko-
na HreloToHa pacrmosiokeH BAOAL CYTOUHOH napanfenu (Bo
BpeMs paboTHl B MepHIHaHe OH FOPH3OHTAJIEH), TO MOXKHO Je-
JaTh CPAaBHUTENBbHO OOJblIMe BBIAEPXKKH, HE ONacasach CMme-
HleHKsi M300paXkeHUs] Ha IJIeHKe OT PpabOoThl 4acOBOTO MeXxa-
uusma. OxyJsspHag TpyOKa IepeMeniaeTcsi BJAOJb ONTHYECKOH
ocH oObeKTHBa (oroannapara. QOKyCHPOBKA INPH 3TOM He
Hapywaercs, TaK Kak NyykH CBeTa BBIXOAAT M3 OKyJspa mna-
paJiIesIbHBIMH, H JIJIT KaMephbl H300pakeHHe IJIaHeThl OCTaeTcH
BCe BpeMsi KaK Obl B GECKOHEYHOCTH.

[Mocneasee yc/aoBHe A/ ycnexa Majo 3aBHCHT OT Hac,
310 — cnokoiiHas atmocdepa, xopoinne H306paxeHus. CHJlb-
Has TypOyJEeHTHOCTh HAcTynaeT B BeTPeHLIE JHHU, MPH nepena-
Jax Temnepatyp oOT AHs K Houyn Ha 15—20 °C. Y nosepxHocTH
3eMIH TypOyJeHTHOCTh OObiYHO Bbimie. CHJAbLHOE MeplaHHe
3Be3] FOBOPHT O MJIOXHX H300pakeHHsAX, HO OTCYTCTBHE Mep-
LaHHSA, K COXKAJIEHWIO, €llle He TOBODHT O XOPOWHX TesNecKo-
NHYEeCKHX H300pakKeHHsX.

Ecau num6 JIyHel ApOXKHT ¢ GOJBLIOH YacToTol, TO pac-
CUHTBHIBATL HAa XOpollee KauecTBO Heab3d. Ec/IH OH clerka,
Kak Obl HEXOTSl BOJHYeTCH, MOXHO YJYUYHTh MOMEHT, KOrja
n3o6parkeHne GyAeT NOCTATOYHO XOPOLIHM, 3TH HH3KOYACTOT-
Hble KOJe0aHHs MeHbIle CKA3biBAIOTCH MPH KOPOTKHX BBIAED K-
Kax. Boo6iie HYKHO NMOMHHTb, 4TO YeM Bhllie OGBEKT Haj ro-
PH30HTOM, TeM JIyullie H306parKeHHsi, XOTSA BO BPeMs BEJHKOTO
nporuBocTosiiist Mapca B 1909 r. I'. A, Tuxos B Ilynkose
(60° ¢. m.) MONYUHJI cepHIO MPeKpacHHX (oTtorpaduil niaHeTw
npH HH3KOM ee noJioxkeHnH. ONHaKo Jyuile BCe-TaKH CTapaThb-
cq cHUMATh TJaHeThl WJH JIYHY B MOMEHT, KOTAa OHHM MaKCH-
MaJbHO TIOJAHHMAIOTCSI Haj FOPH3OHTOM, T. €. BOJH3H MepH-
auaHa.

Atmocdepa ObiBaeT cMOKOHHA, a H300paXKeHHs] XOpPOIIM,
€CJIH HaJ0JIT0 YCTAHOBHJICS aHTHLHMKJIOH C BBHICOKHM aTMocdep-
HBIM JaBJIEHHEM, eCsld HeT NpHOJHKAMUXCS DPOHTOB. ATMO-
cdepa Takke ObIBaeT CMOKOHHA, €C/H YCTAaHOBHJICH XOJIOAHBIH
(GpOHT, M 3TO COCTOSIHHE COXPaHseTCH elle HEeCKOJbKO IHeH
nocae yxona ¢ponta. MsobpakeHus: yJaydiialoTcs, eCJH eCTb
JerkHe o0JaKa HJIH IbIMKa, KOTODBIE 3aMEeNJISIOT OXJaXKAeHHe
3emsin Houblo. M306pakeHst XOpoOIH, €C/JIH BO BPeMsl 3aKaToB
u BocxonoB CoJiHIla Mepenaibl TeMMepaTyp HeBeJHKH.

Kaxnas BO3ayluHas «JIHH3a» W «IpH3Ma» BHOCHT XpoMa-
TH3M. 3TO NPUBOMHT K €XKECeKYHIHOMY OKpallHBaHHIO JieTa-
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get. Uto6e! M0AaBUTL 3TOT 3(¢ubeKT, CBETOQUIBLTPEL IPUMEHAIOT
Jaxe ¢ pedueKTOpamH.

L TpeGoaHHs K ontuke, aTMocdepe, MexaHHKe Te/ecKona
HACTOJIBKO JKECTKH, 4TO TPYJHO PacCUMThLIBATL Ha GOJbIOe
KOJIHUECTBO XOPOLUHX HeraTHBoB. OOBIYHO CUMTAELTCH, UYTO €CJIH
cpenu 20—25 HeraTHBOB 2—3 XOpOLLUHX, TO 3TO yKe Hem0xo.

Jly ua, Xora JlyHy Hepeako CHHMAOT H B IOJHOJNYHHH
(puc. 64), ¥ B MaJHX (asax, HO Bce-TaKH OCHOBHAA 4acTh JIIO-
OutennckHX ¢otorpadmit cpenaHa BOH3M nepBoit (puc. 65)

Puc. 64. JlyHa B nosnoaynud. CHuMmoK cfertan Ha [10-miaiuamerpoBom
4 peduiektope HetotoHa (f=1200 myv), mocTpoeHHoOM wKoAbHuKoM A. 3aii-
ueBblM; fieHka «Poto-250», Boimepkka 1/250 ¢; ceBep Bsepxy

WY nocJeiHel 4eTBepTH. Penbed noBepXHOCTH B 3TH MOMEHTH
BHJEH OCOGEHHO OTYeTJIMBO H3-3a JJAHHHBIX TeHeH BOJH3H
TepMHHaropa. K ToMy ke BJOJL LEHTPAbHOrO MepHjiHaHa
WJIH B HeNocpeiCTBeHHOH OJH30CTH OT HEero pacnoJOXkKeHb!
HauboJsee BbIpa3UTeNbHbIE OOBEKTHI.
Cpean HUX, KOHeUHO, MraHtckuii kparep Knasuii. Kpome
TOTO, Y4TO OH BEJHK, OH ellle HHTepeceH LEMNbIo KPAaTepoB Ha
. ero aHe. Kpome 3TO# uenH, M3BeCTHOH C MEPBHIX TeJECKOMHYe-
CKHX HaOMmoeHH i, UMeeTcsl HEeCKOJbKO AeCSITKOB MeJKHX Kpa-
TepoB. Ha ¢ororpadusix, nosyueHHsX co 150-MUAIHMETPOBIM
TEeNIeCKONOM, MOKHO HacuuTaTh 15—20 kpaTepoB., Busyasbho
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KX HAaCuMTHIBAETCsl 3HAUHTEAbHO OoJiblie. B6ausu nentpa
JIYHHOTO JHCKa BHjHa npekpacHasi 1lenb KpaTepoB llronemeii,
Anbdonc, Apzaxeas (puc. 66). Llentpanshas ropka Asnbgonca
3aMojlo3peHa B TOM, 4TO 3TO JelcTBylomuH ByJAxkaH. OueHb

TN

Puc. 65. Jlyna s6ausH 0XHOrO momioca. 150-MUITHMeTPOBEI pediertop
Huiotona. okyaspras Kamepa C 3KBHBaJEHTHHIM (DOKYCHEIN PACCTOSIHHE:
12 . Tlaenka «Pot1o-130», Boiaepxkka 1 c. doto JI. J1. Cukopyka

BLIDA3HTEbILl CHUMKH paBHHHB Mops Hoxieit, Ha moBepx-
HOCTH KOTOPOIll 4eTKO BbLieqsloTcsi Kparepel Apxumen, Apu-
cruat, ABtoank. Mope o6paMasiioT ropHble nenH ANEHHUH,
Kaskasa, Aubrm.

Brnpowev, ayuuslii pesabed ciaumkom OGorar, uyTtobbl ero
MOXKHO OBLIO KPaTKO OMHCATh.
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Mepxypui. Eropasmeps tTak MaJjbl, 4TO HYXKeH Tese-

e ckon He meHee 300 MM, uroOpl Ha (oTOrpaguu MOMKHO GHLIO
3ameTuThb nATHA. KoHTpacT nated ouedb Mast. K ToMy e nja-
HeTa OblBaeT BIIJlHA HH3KO HaJl ropusoHToM. B cyMepkax KoHT-
pact coctaBaser npuvepno 20 %. Juem, korza Mepkypuit

Puc. €6. Kpateper [lrocieneil (Brn3y), Aasgorce (B uentpe) n Apsaxenn Ha
Jlyue. @oro JI. JI. Cikopyvka. YeJoBis CbeMKH Te Xe

BYaJHPYETCA [OJAYObIM CBETOM Heba, KOHTPACT najaer Jo

8 %. 210 nmoutn npegen Aast GOTOrPadGHUECKON 3MYJLCHH,

o [lpumeHeHHe KpacHoro ¢uaLTPa YBeJHYHBAET KOHTPACT, TaK

KaK OH nojas/iseT CHHHI uBer. KOHTPACT MOMNHO VBEJHYHTD
TaKxKe B J1abopaToOpHH NPH revati,

B ewnepa. BeHepa Tak sipka, 4TO MOXHO HCHOJb30BAaThb

HU3KOUYBCTBHTE/IbHbIE II MEJIKO3ep HHCThIE MY IbCHH, B yiabTpa-
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Puc. 67. IOmutep B asrvere 1985 r.

150-yianumeTpoBLit pedaertop Helo-

ToHa, Agep= 180, Beiiepxkka 1/2 c.

,iAHBbl OTNEeYaTOK C OJIOro HeraTusa

(3), OTTEUaTCK ¢ TPex wveraTHpoB (6)

I OTNEHATOK ¢ JBEHANUaTH HeraTHBOB
(s). ®oro JI. JI. Cuxopyka
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(HOJIeTOBOM  CBeTe J1eTa.H
Ha MOBEPXHOCTH ee [IHCKa
BHJHBI NMPaKTHYECKH BCerja.
Ha npenene oHM BHAHH B
cuHeM cBere. JlHemM wu3so-
Opa)keHHe Jy4ile, YeM HO-
Yplo, HO yA0OHee BCEro CHH-
MaTb Benepy B cBeTJbie Ccy-
MEpKH.

Mapc. Ero «artepu-
KH» HMEIOT LBET, OTJIHYHBIH
OT UBETa OCTANbHEIX y4acT-
KoB. [IpuMeHeHHe KpacHOro
(hHJIBTPA NONUEPKUBAET MaTe-
puKH, a roaybolt H yJb-
TpadHOJIETOBHIH  BHISIBJISIOT
o6s1aka B arMmocdepe. Doro-
rpapupoBath Mapc umeer
CMBIC/I TOJIBKO TOTZ2, KOI-
Ia ero pasMeprl MpeBHIlIa-
1ot 10”. K coxanenuio, Be-
JIHKHe NPOTHBOCTOSIHHS
Mapca mnpoHcxoaAT B aB-
rycre-ceHTsbpe, Korjpa B ce-
EE€DHOM MNOJAyWapHu 3eMJH
3KJHNTHK2 HOYLIO pacroJa-
raercsi HU3KO HaJ TOPH30H-
TOM. IJTO OueHb 3aTPyAHsIET
(dororpadupoBanue.

IOnurtep (puc. 67).
B rnaBHoM ¢okyce Tesecko-
na MOXHO HOJY4YHTb OTO-
rpajun IOnurepa ¢ raJuu-
JieeBbIMH crnyTHHKamH. CHHU-
Masl B Te4eHHe HOYH, MOXKHO
BUJETb, Kak  [OJIOXKeHUe
CIYTHHKOB H3MEHsieTCs OT-
HOCHTENBbHO  Apyr Jpyra.
KoHeuHo, Ha 3THX ororpa-
¢HsAX JeTasNed Ha NOBEPXHO-
cti lOnutepa wu3-3a nepe-
Iep:KKH H MaJbIX pa3Mepos
u306pakeHns He GyJaeT BHJ-
HO. C OKyJsIpHOH 3Ke KaMe-
pOH MOXKHO MOJIYYHTH MHOFO
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JeTaneil Ha MOBEPXHOCTH, IJTO IJIaBHBIM 00pasoM 3OHBI U
nosca. TonyGofi GuaAbTp NOAYEPKHBAaeT KOHTPACT MEXAY KO-

®  puUuHEBATHIMH MOSICAMH H CBETJILIMH 30HaMH. Y BeJHuHBaeTcs
KOHTpacT H Mexay Bonbmium KpacapiM [IaTHOM U OKpyxKaio-
wuMH ofakaMu. Ha cHEMKax ¢ 3eeHbM @HIBTPOM KOHTpACT
HIbke, HO OH Oonbllle HoAYepKHUBaeT 0aXPOMY BIOJL KpaeB
Ha 3o0HaX. KoHTpacT yBenuuuBaercsi U ¢ KPacHBIM HALTPOM,
HO OCTajibHBle Jetanu, ocobexno Bosbioe Kpacuoe Ilatho,
TepSIOTCA,

PY CartypH (puc. 68). LiBetoBoil KOHTpPACT AeTased Ha f10-
BepxHocTH CarypHa Hike, yeM vy lOnurepa, HO BCe-TaKH 3a-
MeTHBI KPacHOBaTasf 3KBaTOpHadAbLHAS 30HA, KpacHOBaTbe MOs-
ca, rosiy6oBaThie ToOJsipHble pafiosl. Haunyumue pesyibTaThl

| ]
1 4
Puc. 68. Catypu B 1976 r. 150-munnunetpoBbiii pedaekTop, oky.siplas
kamepa, Agyxp=1/30. [lnenka «<Mukpat-300», BeLICDKKa 6 c. OTnevaTor a
[0J1y4eH C OJHOrO HeraTHsa, 6 — c nsith. OGpaTuTe BUUMAHIe Ha AedeKThi
HeraTHBa, HCuesHyBumne Ha cHumke 6. Poto JI. JI. Cukopyka
*

A/151 TIOBBIILIEHHSl KOHTpacTa JeraJselt NOBepXHOCTH MOJYYAIOT-
csi ¢ HWHDPaKpaCHBIMH H yJAbTPadHONETOBBIMH (UILTPAMH.
SIpKOCTb KOJIell OTHOCHTE/IbHO IPKOCTH AHCKA MeHSeTcs B 3a-
BHCHMOCTH OT (asoBoro yrja. B6ausu onmosuuuit apxkocts
KOJblia MaKCHMaJjabHasl.

[Henb Kaccuru BH3yadbHO NMPH XOPOLIMX H300pameHHsiX
8 150-MHUIIHMETPOBLIN TeseCKON BHAHA Beeraa, Ho Qororpa-
(uyecKH OHa B TENECKOMNBI 3TOTO pa3Mepa BHIHA Ha npejese H
He Bcerja. Boobme npu dororpadupoBanun JIyHel U niaaner
Hal0 UMeTh B BHALY, uTO Ha Qororpadusax aeTajedl BHAHO ro-
pasfo MeHblile, ueM BH3yajbHo. Ha Jyuymnx HasemHbiX
dpororpadHAx, MOJYUYEHHLIX KPYMHBIMH TeIeCKONAMU NMpH Hie-
aJbHBIX aTMOChEPHBIX YCJIOBUSAX, AeTajell BHAHO He GoJiblne,
yeM Bu3yanabHo B 300-MHATHMETPOBBIH JTIOOHTENLCKHIT Tele-
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cxomn. [Tpuunn a B ToM, uto arMocepa 3aMbIBaeT U300paXKeHHs
Jaxke NMPH JOBOJAbHO KOPOTKHUX Bbliep:KKax. OcobeHHOCTb Ke
rj1asa TC3BOJIdeT BHAETh JAeTalH Aaxe MPH OTHOCHTENbHO
60JbIOM HeCnOKOHCTBHH atMocdepsl. Ho xota moapo6uocreit
Ha ¢ororpadpuAX MeHblle, 4eM Ha PHCYHKaX, OHH BCe-TaKH
3HAUUTE/IbHO OObEKTHBHEE, YeM PHCYHKH. B 3TOM mpenMymect-
Bo (ororpadupoBaHus njaHer U JIVHHL

B saxuiouenne cenaeM HECKOJIBKO JIONOMHHTELHBIX 3aMe-
yaHud. OnbT NOKasblBaeT, YTO MeJKHe JieTaJH U TOHKHe
KOHTPACTBL T0JIy4alOTC HA HeraTHBax M300pakeHHH MJaner,
HMeIo HX TJI0THOCTE 0,5—0,6. DTO COOTBETCTBYET MJAOTHOCTH
JIBYX-TPeXKPaTHOro HeHATpasbHO-ceporo GUAbTPA, TOrAa Kak
OOBIYHO [IOTHOCT cocTaBager 0,85—1,0, uTo coorBercTByer
NPUMEHEHHIO TPHMEPHO YeTBIPEXKPATHOTO  HelTpasibHO-Ce-
poro ¢uantpa. L TOro yTo6hl NOAYYHTh 3TH MJIOTHOCTH, HYXK-
HO HeTaTHB HENONePXKaThb MpPHUMEPHO BJBOE, a MPOABIATD,
KaKk 00bIUHO, A0 Ko3(duineHra KonrpacrHoctu 0,7—0,8, T. e.
BpeMsA NPOMBJCHUA H TeMIepaTypa NPOSBUTENS] LOJKHBL CO-
OTBETCTBOBATh YKa3aHHbIM Ha ynakoBKe. MoxHO B dopmyse
(10) Bmecto xosbduiuenra 12,7 Basarh Koapduinent 6. Toraa
MOXKHO HCIIOJIbL30BaTh BPeMs 3KCNO3HIUH, MOJYYEHHOE 0O 3TOMH
dopmyne, HO oHa Gyjer roAHa TOABKO A5 doTorpadpupoBaHis
nJaser.

Ins ynyuwenus KauyecTsa oTne4aTkoB QpaHIly3cKuit acrpo-
HoM b. JIno npeanokua jenats OfHH OTEYATOK C HECKOJD-
KHX XOpOUNIX HeratHBOB. Bee HeraTHBRI MeyaTaloTcst noouepe -
1O Ha OAHH JHCT (GoTobyMari ¢ TUlaTeJdblbM COBMELleHUeM

| nzobpaxeHnuit. B pe3ynprate Bce cayuyaliHoe Ha HeraTHBax
(3epHO, JedeKThl, CIy4aiiHbie MeJKHe YIJIOTHEHHS) NeuaTarTes
¢ MHOTOKDATHOH He10/epP:KKOH, a Bce ofllee, UTO ecTb Ha
BceX HeraTiBaxX, BeisiBasieTcsi KauecTso o1nmeuatka Bospac-
TaeT INPONOPIHOHANBLHO KOPHIO KBAaApPaTHOMY H3 uucia 1e-
ratueos. Hanpuvep, ecan oTnedatok CiejqaH ¢ [IECTH Hera-
THBOB, TO KaueCTBO CHHMKA BO3pacTeT NPHMEPHO B 2,5 pasa
(cm. puc. 67, 68).

[leuats ¢ yBeanueHHeM BejeTcst Tak. M3 cepun B 15—25 ne-
ratHBOB, CEJaHHBIX JPYT 3a APYIOM ¢ HeOOJIBUINMH HHTepBa-
JaMH BpeMeHH, OTOHPAKOTCsl HeCKOJAbKO Hauay4qmux. OHu oT-
MeyarTes KapaHiaoM HJH Tyuwbio. [l1eHka sapskaercs B
ysesuuntesip. Ha ocHoBaBHe Kaapupyiollell paMKH CKOTYeM
WJIH H30JIeHTOH npHKpenasercad nauct ¢orobymard. OH no-
KpBIBAETCsT YEPHBIM JIMCTOM OT YMaKOBOUHOIO KOHBepTa, Ko-
TOPBIl DpHKJEHBaeTcs K JHHefikam paMmki. Ha yepHplfi smct
poelHpyercsl U300parkeHHe 11epBOro HeraTHBa, KOTOPOE Tilla-
TeJIBHO O0BOAHTCA KapaHAawoM. [Jocle 3Toro yseauuntenn
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BLIKJIIOUAeTCH, pamMKa ¢ uepHodl OyMmaroil OTKHIBIBaeTCs H
yBeJHYHTeNb BKJOYaeTcsl Ha Bpems /N, rje # — BBIIEPIKKA,
HeoOxonuMasl 4/ HOPMAJbHOTO OTMeyaTKa € OXHOTO Herarti-
Ba, a N — KOJIHYeCTBO OTOOPAHHBLIX HEraTHBOB.

Janee 6ymara NpUKPHIBAETCS CHOBA YEPHBIM JIHCTOM,
I/IeHKa MepPeBOJHTCS H HOBOE H3 OTOGPAHHBIX H300pakeHwii
OJ1aHeThl COBMELIAeTCs C KapaHjallHbIM KOHTypoM. [locne
3TOTO JeJsiaeTcsi BTopasd 3Kcno3wnua U T. A. HyxHo 3ameruts,
YTO B 3TOM INpOLIECCe JNOJIKHBl y4YaCTBOBATbL TOJMBLKO OUEHb XO-
pomde HeraTHBbl. EcCaH K JIyulliM H300paKeHHSM «I0OAMe-
LIaThy €llle U IJIOXHE UJIH Jlaxe NOCPeACTBEHHBIE, TO OHH Pe3Ko
YyXyMaT pe3yabTaT. EC/AH Hy:KHO yBeJMYHTb KOHTPACT OTIle-
YyaTKa, ero MOXKHO NepPeCHsATb B GoNblIOM Maciutabe, a moTOM
HeraTHB OTNEYaTaThb Ha KOHTPAcTHoi Oymare.

§ 6.4. CbEMKA HEKOTOPBbIX TYMAHHOCTEVl, CKOITVIEHUH
N TAJIAKTHK

TymarnHocmu

TysianHocTe NGC 7000 — «CerepHasn AMepukray (o =20"574,
6=-1-44°). Jra wnaubosee wuacto ¢ororpapupyemass JOGH-
TeJsIMH  IH(dY3HAsT TyMaHHOCTb PACHOJOMKEHA B CO3BE3IHH
Jlebenst B 3° K BOCTOKY H K tory ot [leHeda cpead IpKHX 3Be3q-
HbIX 00/s1akoB Miteunoro ITytu. Haspanune «CesepHasi Amepukar
TYMaHI!IOCTH JaJl HeMenxku# actporom Maxc Bosabd, KoTophii
OTKpbII ee Ha Qortorpacduu 12 mekabpsi 1890 r.

Ilonepeunyk tymanHoctH npumepHo 1—1,5°. HawuGoaee
SIpKasi ee uaCTh PACMoJIOXKeHa B IOKHOH 9acCTH, TAE paciioa-
raercs «MeKCHKaHCKuH 3a/uB». 37ech MPH HanGosee Giaronpu-
ATHBIX YCJIOBHSIX MOKHO C HEKOTOPBLIM TPYILOM B GHHOKJbL HJIH
TeJIECKOT C MoJieM 3peHuss 2—2.5° paccMOTpeTb CBeTsilylocs
TYMaHHOCTb ¢ GOJIBLUMM KOJHMUYECTBOM 3Be3j Ha ee (houe.

Psizom ¢ «CesepHoii Aviepnkoii» pacnosoxeHa GoJiee Tpyii-
Has AN HaOmdiofeHHH TtymaHHocTh «[lenkan», O6e TyMaH-
HOCTH [PeJCTaBJAOT co6ofi einHOe 006JaKo, NepeceyeHHOe
CJIO2KHBIM KOMIIJIEKCOM TEMHBIX TBIIEBbIX 00/1aK0OB, PACHOI0KEe H-
HBIX BIIepely CBETJIOH TYMaHHOCTH.

Ha uperHpix Qortorpaguax TyMaHHOCTb BBINVISLIHT SIPKO-
KpacHoH. IlpumeHeHne KpacHbIX (uabTpoB (Hampivep, K13)
3HQUHTEJNBHO MOBBILIAET KOHTPACT MEKIY TYMaHHOCTBIO H (o-
HOM Ha 4epHO-0esbIX (poTorpadusix, HO BBIHYKIAET NPUMEPHO
BBO€ YBeJIHYHTH BPEMSI 3SKCHNO3HIIHH.

TymannocTh pacnosoxeHa B oalioil u3 Haubosee GoraThix
3Be3damn obaacteit Maeunoro Ilyti, n mostomy BHIGOD Beav-

7 JI. J1. Cukopyk, M. P. Inoaeckuit 177



uiedl 3Be3fisl He mpeacTaBiser TpyaHocre#t. Ecan nose actpo-
rpaga HeCKOJNbKO rpajycoB H Gosiee, TO THAMPOBATh Jyuile
Bcero no JeneGy, HO H B HENOCPEACTBEHHOH O6JM30CTH OT
TYMaHHOCTH  DACMOJIOKEHO HECKOJIbKO  IOCTAaTOYHO APKHX
3Be3i.

Tymansocts M 42 — Boaswas tymannocts Opuona (=
=57 32,9%, 6§=—5°25") (puc. 69), onHa M3 caMBIX 3aMeyaTesb-
HBIX TymaHHocTedd. B Tteseckon puamerpom 150 MM u GoJee

Puc. 69. Bosbwas tymanrocts Opriona M 42 1 M 43. 150-yuamumeTpoBei
peduextop, 1/6,3; nienka «A-500», suinepxka 3C mun. Cerep BuH3y. Poto
JI. JI. Cukopyka

KaKk npu BH3ya/bHBIX HalMoJeHHAX, Tak H Ha dotorpapusx
BHIHO GOJIbiIOE KOJHYECTBO CBETJhIX CTPYik. Ha naenke «®oro-
130» mpH OTHOCHTeJILHOM OTBepCTHH 1/6 LeHTpaibHAs dYacTh
TYMaHHOCTH NOJIyYaercsl 3a 2-—3 MHHYTHl SKCNO3HUMH, MPH-
MBIKaloI{He K Heil CTpyH Tpe6yloT TpH TeX XKe yCAOBHAX IpH-
MepHO 10—I15-MunyTHO# BHAepKKH. [IpH moOJyuyacoBOfi BbI-
JepaKKe I0oJyuaeTcsi OCHOBHAA 4acTh TYMaHHOCTH, a MPH BbI-
Aepkke 1,5—2 vaca perucTpupyrores caabble YacTH TyMaH-
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noctd. [IpaBna, mpu 3TOoM HeHTpajbHas 4YacTb OKa3biBaeTCs
Ge3HajleKHO nepelep KaHHOH, HO €CaAH HeraTHB NPOSBISTDH
B MsTKO pafoTarolieM NposiBUTe/e, TO BO BPeMsl MEYaTH TO3H-
THB2 MOXKHO, MTPUMEHHB MacKy, ZOOUTbCS NPOPAGOTKH M LEHT-
paJibHOH 4acTH.

BoabinHCeTBO Hadmojartenell Npu BH3YaJbHHIX HabJroje-
HUSIX XapaKTepu3yloT HBeT TYMAHHOCTH KaK 3e/eHOBaTO-ce-
peifi. Hacrosiuiil ke ee 1BeT SPKO-KPacHBIH, Y4TO 0GYyCJIOBJIH-
BaeTCs TEM, YTO OCHOBHAsl 4acTb CBETOBOTO MOTOKA H3JyyaeTcs
HOHH30BAHHBIM BOJOPOIOM, B CIIeKTpe KOTOPOro Haunbosee
spka kpacHasi auuus H,. Ho rias B temuore He pas/nyaer
usera. ororpaduyeckass 3MyJbcus OOBEKTHBHA, [10ITOMY Ha
IBETHBIX MJIEHKaX TYMaHHOCTb MoJyyaetcs KpacHod. ToJsbko
BOCTOUHAs CTPYsl HMeET NpHMEeCh CHHero. 3TO CBeTSIMHCH
MOHH30BAHHBIH KHCJIOPOA.

Paiion M 42 ouenb Gorat 3pe3gaMH pas/iHuHoro Ogecka, H
BHIGOP BeAywieH 3Be3fbl AJs acTporpados JIOOKIX OTBEPCTHH H
pasMepoB MoJs 3peHHs] HeTPYAEH.

Tymannocts M 43. UyTh ceBepHee M 42 pacnoJioxeHa Ty-
MaHHOCTb, KOTOpas OOBIYHO jAaeTcsi Ha Bcex ¢ororpadusax
M 42. HecomHeHHO, 4TO Ha caMoM JeJsie o0e TyMaHHOCTH —
U M42, u M 43 — 3T0 0Ha H Ta Ke TyYMaHHOCTb, pa3jesieHHas
MOJIOCOH  TeMHOH  HecBersiliefics MmaTtepuH. Slpkocts M 43
NPHMEPHO PaBHA SIPKOCTH OCHOBHbIX cTpyH bosbwoi Ttyman-
HOCTH.

TymanHocts M 20 (=17%58,9%, 8=-—-23°02'). 3name-
nutasa TpexpasjgelNbHas TyMaHHOCTb, MM «Tpudua». Hassana
TaK 3a TO, YTO €e OCHOBHOe 00JIaKO CBETSMIErocs rasa pasje-
JIeHO TeMHBbIMH KaHaJlaMH Ha TpH «lenectka». Ha usernsix doro-
rpadusX TYMaHHOCTb NMOXOXa Ha (PaHTaCTHYECKHH KpacHLIA
IIBETOK C TPEMs JIEeCTKaMH, J[Ba U3 KOTOPLIX KpACHLIe, & OHH
ronySod. Brnpouem, BU3yasbHO 3TH [iBa L(BeTa HE pasiivyaroTCs
no MPHYHHAM, O KOTOPHIX OBblJIO CKa3aHO BhILUE.

PacnoJioxkeHHasi B noJiyrpaayce OT TajlaKTHYECKOro 3KBa-
Topa, B camoii ryume MJjeunoro IlyTH, TyMaHHOCTb OKpy2KeHa
GoJibLINM KOJHYecTBOM 3Be3] Crpesblia, NPHTOAHBIX I/ TH-
IHpOBaHHA JIOOBIX acTporpados.

TymanHocTh M 17==NGC 6618 (a=18"18,0%, 8=1612").
PaccesinHOe CKOIMJIEHHE H TyMaHHOCTb, HasbiBaeMas «Owmeray,
uian «[logkoBa». TyMaHHOCTB CBETHTCH INOA IeHCTBHEM H3JIy-
yeHHs OZHOM M3 FOPAYMX 3Be3] HeGOJIbLIOTO CKOMJIEHHS C1abbIX
3Besi, Jexaliux B HaubGosiee SPKOM YacTH TYMaHHOCTH. 10
CKOIVIEHHe COJep:KHT 35 3Be3j Ha MNJOHajKe MONepeyHHKOM
0K0JI0 25’ 1 B HeBGOMbIIIHE TeJAeCKOIBI caHBaeTcs ¢ foHoM Miey-
noro Ilytu. [lpn OTHOCHTENIbHOM OTBEpPCTHH 1/6 Ha nieH ke
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«®010-130» Hy®HBI 1,6—2 yaca 5KCNO3ULMH, YTOGH! NOJYUYHTH
€oNIbIIoe KOJHYECTBO NMOAPOGHOCTEH,

Yro0l yBeHUNTL KOHTPACT, KakK U MPH CHEMKE NpPelbly-
LIMX KPACHBIX TyMaHHOCTeH, HYXHO HCHOJABb30BATL KPACHBIH
HJI OpaHXKeBbIH CBeTOMHJIBbTPHI, VBEIHUHB BBLIEPKKY B 1,5—
2 pasa. Oco0eHHO BBITOAHBI B 3TOM CMbICJe HHTepdepeHIoH-
Hble QUIBLTPLI, LEHTPHPOBAHHbIE HAa BOJOPOAHYIO JuHHIO H,.
Bonoponssie TyMaHHOCTH M3NyyaloT B BUIAMMOI YacTH CreKkTpa
neckoabko quuui (H,, Hg, Hy .. .), U3 KoToprX camas sp-
kas H,. Mnaue roeops, 3necp naxoautcst 66/pluas yacTb H3-
JyueHHsl TymaHHoctH. HeGo e mnpakTHuecKd He H3.ayuaer
B 3TOH JuHHH. [TosTOMY, HCNONB3YS UIHPOKONOMOCHBIH CBETO-
¢UAbBTP ¢ NOJNYWIMPHHOH ToJIocHl mponycKanus 150—200 A,
NBl MOXKEM 3aperHcTpHpPOBAaTh TYMAaHHOCTH, KOTOpDLIE HHaue
eoo0lle HEBO3MOXKHO BBHACHTL Ha (OHe HeGa HU BU3YaJbLHO,
i gotorpaduyecky. Mvenno Takum o6pasom B nepBble nocJe-
BoeHHble roapl akafgemuk I'. A, laifin u B. @. 'aze noayunmm
¢ctorpagun MHOTHX ype3BblYalHO CJabbIX M IOTOMY 1O TOTO
HEH3BECTHBIX BOJOPOAHBIX TYMaHHOCTeH.

Tymannocte M 57=NGC 6720 «Kosabuo» (o=18'52" §=
=-+33°). HauGosee wusBecTHasi n/JaHeTapHas TYMaHHOCTL B
cospe3ann JIupel. Bugna B Teseckonbl OT 50 MM M Bblie, HO
KO/IbLIe0OPA3HOCTh 3aMeTHa B MHCTPYMeHTEl GoJee 70 mm. IIpe-
KpacHO BHAHA B 250-MHJINMETPOBBIE TesieCKonbl. TymaHHOCTD
orkpeita B 1779 r. A. Jlapge B Tyayse. PaccrosHne 10 Hee
2000—3000 cBeTtoBbIX JieT. Bupumble pasmepnl saaunca 74" X
> 62", Cyns no GororpadgusmM, CHATHIM B pasHble TOJb, H 10
CNEeKTPOTrpamMMamM, TYMaHHOCTb MeJJIeHHO paciunpsiercsi. Llent-
paJpHasl 3Be3jla NIPH BH3YaNbHBIX HAaOMIONEHHSX BHIHA TOJIBKOC
B CHJIbHBIE TEJIECKONbI, TaK Kak ee OJeck 19,4”; dotorpaduue-
cxasd 3Be3iHas BesmuunHa 14,0”. [loBepxHOCTHast spKocThb
TYMaHHOCTH GoJbmiasi, u 3a 10 MHH 3KCMNO3HIHH OHa XOpoLIo
npopabateiBaetcs Ha mienke 130 ex. TOCT npu oTHOCHTeND-
HOM OTBepcTHH 1/6. BusyanbHO wBeT ceprifi MM 3eJEHOBATO-
cepbil. Ha uBeTHBIX ¢oTOrpadusx TyMaHHOCTD JKeaTas ¢ Kpa-
CHBOH KpaCHOH KailMOH CHapy»H H 3esieHOH BHYTpH.

Tymannocts pacnioioxkena mexxay y v § Jlupe B paiione,
H300HIYIOWEM 3Be3jaMH, M BeAVLLYIO 3Be31y BhIOPaTh He-
TPY/AHO.

Tymannocte M 27=NGC 6853 «[auteap» (o=1957 4",
6=--22735") (puc. 70). Xopowo H3BecTHas HaGmofateasM,
HO MaJ0 onicaHHasi B NONYJIAPHOIT ANTEpaType, OHA npejcTas-
JSIETCs aBTOpy  3HaunTeTnHo Kpacnsee M 57, Tymaurocth
BHIHa laxke B S50-MIIIMETPOBbIe HCKATeH, a4 B TEIECKOMD
saveTHa ee CTpyKTypa. Hirerpaivuulfi 6Jeck TymMaHHOCTI 87

130



i Bricoka 1 oBepXHOCTHAS SIPKOCTh, KOTOpAA MO3LOJAET M0y -
| @ uaTb MPH OTHOCHTENIbHOM OTBepcTHH 1/6 Ha nienxe «Poto-130y

xopomo npopaborarHblie HeratiBbl 3a 40—60 muH. Tymag-
HOCTb OCBCUIAETCS OYeHDL ropsidefi LeHTpaJbHOH 3Be3oi 137
¢ Temnepatypoil nosepxxocTi 85 000 K.

Puc. 70. Oxun H3 caMmblX E3fMELIX OOLEKTOB CEBEPHOrO Heda — TyMai-
HocTh M 27 B cospesauu JlucHuki. |50-sMuuanMeTpoBblit peduaextop, 16.3;
nieHka «Poro-130», Buizepxxa 40 mun. ®oro JI. JI. Ciikopyka

v LiBet TyMaHHCCTH CJI0XKeH, H [03TOMY Ha GoTOrpagusx gaxe
¢ HeOOJIbIUMMH LBETOBBIMH HCKAMKEHHSIMH OHA MOXET BBIIJIS-
IeTb TO 3€JIeHOH € JKeNTbIMH H DPO3OBBIMH CTPYSIMH, TO CHpeHe-
BOI C OpaHKEBBLIMH BKpaNJIEHHMH.,

Tymannoctn  NGC 6960 (@=20"43,6", &6-=30°32") u
NGC 6992—5 (a=20"54,3", §=31°30") «PuiGaubs ceTby HJi
«Iuppyc» (BTOpoe Ha3BaHUE NAHO 3a CXOICTBO C OJHHM H3 BH-
N0B NepHCTHIX o6JakoB) (puc. 71). Xopoiuo H3BeCTHbE IO
¢ororpaduaM B nonyJspHOil JHUTepaType TYMAaHHOCTH, npei-
crasJ/srouLiie cobolf octaTox HOBOI 3Be3apl. Ha (ororpadusx

@ TOJYHaOTCs TOJIBKO JiBE AYTH OT OKPYXKHOCTH, JHaMeTp Ko-
topoit oxosao 2,5°. Wupuna ofeux TyvaHHOCTEH TOJBKO He-
CKOJIBKO MHHYT JAVTH, a JIiHa okoao rpaayca. NGC 6960
caydaiiio npoeunpyercs Ha 3se3Ty 52 JleGeisi, mostomy
HalTH ee HeTpy Mo, K COMATOHNIO, NCBEDXHOCTHAS APKOCTS
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Puc. 71. Bodokincras tyvausocts NGC 6992—5 B cospesann JleGeast
(«Lluppye» Han «PuiGaubsi ceTby). 3arepanHas cpefd GoraThiX 3BE3JAHBIX
noaei Maeunoro [1yTu, 3Ta TyMaHHOCTb BHAHA BH3Yaublio B [50-muaanmerT-
poBblI# pednekTop ¢ GOJIBLIMM TPYAOM, XOTS Ha doTorpadun 3a 40 MuH 3KC-
NO3HIHN T104yyaeTcs yBepenio Ha maenke «A-500», ®oto JI. JI. Crikopyka
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TYMaHHOCTefl MaJla, H pacCMOTpPeTb HX MOXKHO TOJIBKO MpH
® y1ealbHO UMCTOM Hefe He MeHee 4eM B. 150-MHJIIMeTpOBbIE
uHCTpyMeHTH. Ha ¢ortorpadusx e OoHH NOAYUAIOTCs Jerdye.

Paccesnnole u waposele 38e30Hble CKOnAeHus

Hame #e60 6ykBa/JibHO yCHINAHO CKOMJIEHHSIMH 3BesJ,
CpelH KOTOPBLIX paccesiHHble CKONJIeHHSI PYNMHPYIOTCS BJOJIbL
nosiocel Mieusnoro IlyTu, a mapoBble, HanpoTHB, H36erawT ee.
Mpbl onuuleM JBa pAacCestHHBIX CKOMJIEHHS H ONHO I1ApoOBoe.

Paccenannoe ckonnenne M 45, dlnesapy, «Croxapei»,
«CeMb cecTep» (o=3"43,9", §=23°58"). C He3anaMsTHeIX Bpe-
meH [lnesiapl NpHBJEKasH BHHMaHHe YeNOBEKa, O 4eM CBHJC-
TENILCTBYIOT MHOTOUYHCJIEHHBIE HAa3BaHHA STOTO  CKOIJIEHHSH
y pasHblX Hapojos. Ha 3pespHom HeGe HeT 06beKTa, KOTOpBIi
dororpapupoBancs Obl Tak yacto, Kak [lnesam (puc. 72, 73).
HeBoopyxeHHBIM I'J1a30M B CKOIJIEHHH BHAHBI 6—7 3Be3f, HO
HabaonatesH ¢ oco60 OCTPHIM 3peHHeM BHAAT 12 3pesn. B re-
Jleckon B npefenax 1° BHAHBI COTHH 3Be3J, H3 KOTOPLIX camas
sipkas AnbnuoHa uMeet GJeck 2,9™. CymmapHbii 6eck Ilnesin
1,38 u npeBocxoput 6iaeck o Ilepcess. CkonsieHHe npeacrac-
JseT cobol Koubbesnb MOJIOABIX TOJYObIX 3BE3J, MOTPYXKEHHbIX
B rasoNblIEBYI0 TYMAHHOCTE. TYMAaHHOCTB CBETHT OTPaXke€HHbIM
cBeTOM, M HauboJiee sipKas ee 4acTb okpyxaer Mepony. [lneq-
bl HHTEpeCHb! Ha Jo6o# dotorpadun. Ha cHIMKax, caesaHHBIX
«CMeHOI», OHYM TpoOraTesibHO COMBAIOTCSl B KYYKY CPElH 3Be3jl-
HHIX NoJiell 3uMHero He6a; 06beKTHB «Taup-3» BHISIBJSET COTHH
3Be3]l M HauboJiee spKHe YyYaCTKH TYMaHHOCTH; «YpaH-12»
noxasbiBaeT HX 3a0aBHOH KyuKoH CBeTJIbIX MNSTHBIEK. Ho
yKe B 150-MHJIHMETPOBBIH pedieKTOpP BLISBJASETCS CJAOXKHbBIN

¥ KoMmmJeKc 3Be3l M TyMaHHOCTed.

Ha ¢otorpadusax, mnosyuyeHHHIX C [OMOILbIO TEJECKOMNOB,
BHIHA CTPYKTypa TYMaHHoCTell, a pedJieKTOpH BHOCSAT 3a CUeT
IHDpaKUMH Ha PacTAXKKaxX JIONOJHHTENbHBIR 3JIeMEHT JApaMa-
TH3Ma — JIy49H OT ApKHX 3Besf. Ha nperHmx ¢ororpadusx
W 3Be3jbl, B TYMaHHOCTb BBITVISIAAT HHTEHCHBHO TroOJyGHIMH.
Ilgetnnie ¢oTorpaduu, noayyeHHble € NOMOMBIO GOJBIIKX
TeJIECKOINIOB, MOTYT CPaBHHTLCA C JIYYIIHMH o0O0pasuaMu KH-
BOIIHCH.

[Boiinoe paccesinHoe ckonsieHne h u x ITepces (o =2"15,5",

& §=--56"55" n a=2%18,9 6=--56°53") (puc. 74, 75). Ipoi-
HOE CKOIJIEHHEe B cOo3Be3qHH [lepcest 3aMeyaTesibHO BBITJISIIHT
¢ HeGOTbUIMMH YBEJIHYEHHSIMH NpH GOJBIIOM I0Jie 3peHMus,

Manple mossi 3peHHsl KPYMHBIX TEJECKONOB CKPaAbIBAIOT Iipe-

JIECTb 3TOTO 3ameuaTenbHoro obwvekra, Kax 1 [lneazwr, atu
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Puc. 72. Tlaesael, KaK OHH NOJYNAaiOTCH € NOMOWIBbIO 0GbeKTHBA « laup-3»

npir noctatouno xopouwrem veGe. [Tnenxa «@oto-130», solgepmka 40 Mun.

3amcTila TyMalnnocTh, B KOTOPYIO HOTRYKEHO CKOIICHIe. Buflib 380318l IO
14m. doro JI. JI. Cuxopyka

Puac. 73. Ha naeixe «A-5005 B 100 kv oT Hosocu6npeka 150- MILTHMETRO-
podl pedaestop 1 6.3 npit poaepsxke |y PerieTPUPYeT 3RC3 10 17—17 ,ort
I 3dMEUATRILINLT PHCYIOK Bo:lmmn TYMGHHOCT. (EJ-JHJ ,.T L an\o,))m
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Puc. 74. Z1a dororpadus asofisioro ckonaennst i n oy [lepees mogvuena 5
Yraude ¢ novcmeio actporpada ¢ ofnektHBoM «Miavetap-37» ra :
1 4 cruiike «ZU-3» 3a 24 mun. Pykosogutean xpyxka 10, A Tpum: ,
v
1 .

Prc. 75. Ckonaenne h u 7 Ilepces na cuumke JI. JI. Ciikopy
poM. XoTa 3fech noapobHoCTell Bio Goablie, MPeIbiIy
LISANT Bhipasniesibied

¢ pedyrino

CUHNMEN 3L




ckonsieHnsa 4acto dororpadupyior. Ha dororpadusax ckonne-
HHE BBHITVISJUT HHAYe, YeM MPH BU3YyaJbHHIX HaO/IOJEHHAX.

JIuH30BRIe acTporpadbl JAlOT BhIpasuTeJbHBIE ¢oTorpabun
32 cueT «pas3HoGosy B AMaMeTpax 3Be3XHBIX H300paxkeHuH. Ped-
MIeKTOpBI 6/1arofiapsi UeTKOMY H300paeHHI0 AaloT HECKOJBKO
«yxue» gororpaduu. K coxanenuio, noje pepiexTopos mMalo,
1 OpH POKYCHOM pacCTOSTHHH 2 M O6BIYHO B 110Jié BXOJHT TOJBKO

Puc. 76. [lapoeoe ckomyenne M 13 B T'epkynece. 150-MHITHMETDOBEI

pedaektop, 1/6,3; naenka «A-500», Buigepxkka 30 Mud. O6paTHTe BHHMaHHe

Ha MaJIeHbKYIO TaJaKTHKY B NPaBOM HHXKHEM YTJy CHHMKa (CeBep BHH3Y).
®oro JI. JI. Cukopyka

ofHo cKomjeHue. ITosToMy mnpHXOmUTCS HeMaTh MO3aHKH —
COCTABHBlE OTNEYATKH, HOJYUeHHBIE C ABYX HEraTHBOB.

Ilonoca Maeunoro IlyTH H306H/IyeT pacCestHHBIMH CKOM-
JIEHHSIMH, H HX (oTorpaHpoBaHHe He BHI3BIBAET NPUHIMMH-
aNbHBIX TPYIHOCTEH.

IMapogoe ckonnenne M 13=NGC 6205 (¢=16%39,9%, &=
=36°33") (puc. 76). HauGosee KpacHBoe apOBOe CKOMJIEHIE
cesepHee —40°. Ero o6Hapyxkua B 1714 r. dnvyun Faanelt kak
crabyio TyMaHHYIO 3Be310uKky 67 mexay 1 B { IepkyJeca.
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HeBOoOpYXKeHHbIM IJ1a30M BHAHO HA npejiesie B TEMHbie SCHbIE
®  Houu.

Kak ¥ Bce wmaposble ckomiends, M 13 4pesBbiyaiiHo gyB-
CTBHTEJIBHO K paspelnamileli cnoco6HocTH actporpada. O6b-
eKTHB «YpaH-12» MNokasblBaeT CKOIVIEHHe CTPAHHOH cJ/lerka
Hepe3Koil 3Be3loukoil. «Taup-3» NO3BOJISAET NOMYUHTHL (OTO-
rpaguio CKOIJIEHHSI yiKe C paspelieHHeM Ha 3Be3lbl, XOTH H

| HeueTkyto. Ha Heratusax, nonyueHHbIX peduiekTopoMm ¢ dhokyc-
R HBIM paccTosiHueM 1 M, BHJHBI OfHa-/iBe COTHH 3Be3], a B IBYX-
i MeTpOBOM (POKYCE DEeTHCTPHPYIOTCS HECKOJNBbKO TBHICAY 3Be3j.
Bce 310, KOHe4HO, MpH Ge3ynpeyHbiX (POKYCHPOBKE H THAHPO-
BaHHH. M Bce-raku Ha Jmo6GuTesNbCKHX (oTOorpaduax noJyuya-
eTcsl TOJMIBKO MOJIOBHHA JUameTpa CKOIJIEHHs, KOTOpoe Ha
caMbiX JydwwHx ¢ororpapusix sauumaer 23’. Ilpu paccrosHuu
1o cronsiedust 25 000 CBETOBBIX JieT 9TO COOTBETCTBYET AHa-
meTpy B 170 cBeroBbix JeT. LleHTpanbHas 4acTb CKOIJIEHHS
Ha doTtorpadHusax «BBRKXKEHA», CHJABHO mepexepxkaha. Ot 3toro
cOo3/laeTcsl BleyaTJieHHe, YTO 3Be3Jbl B LQHTPE PaCHOJIOXKEHH
oueHb TecHo. Ha camom pesie B 01HOM KyOHYECKOM CBETOBOM
rofie COJIEPIKUTCS OfHa-ABe 3Be3anl. Jto B 500 pas n/oTHee,
yem B paiione CosHna. Bcero ckornsieHde cOepKHT HECKOJbKO
COTEH THICAY 3Be31.

Taraxmuxu

Tanaktuka M 31, DBosbumas Tymanrocts  AHapomens
(puc. 77). He Bce 0oOBekTbl 3HAMEHHTOTO KaTasora Mecche
ObIJIH OTKPBITHl H3BECTHHIM (pPaHIy3CKHM JOBHOM KoMmeT. Ofh-
eKT noj HoMmepoM 31 6bLT XOPOMIO H3BecTeH ¢ IMIyGoKoii jApes-
HoctH. [lepBoe mHUChMeHHOE YIIOMHHAaHHE HAXOAHTCS B COUM:
HeHHH Bblamolierocss apabekoro actpoHoMa A6y-an-Paxuana
H6H Ymap u6H Myxammena u6n Caxsaa AGy-ana-Xycauua ai-
Cydapt ajn-Pasu (903—986), HaspiBaemoro o6eluHo Anb-Cydu.
B pykonucH TyMaHHOCTb AHApoMenbl HAa3bIBAETCS MaJeHbKHM
06/1a4KOM H YTIOMHHaeTcs KaK XOpOILUO M3BeCTHBIH O0BeKT.

Bonbliass ranakthka AHapomensl — 0€3yCJOBHO, CaMbiit
3ameyaTesNbHbIl O6BEKT 3TOrO Kjaacca Ha HaileM Hebe. D10 —
camas O/Ju3Kas K HaM CIHpaJbHas rajakTHKa, aHaJoTHUHas
Hatell. B Mupe rajakTik 5To ruradTt, cojepxamni 200 miapa
3Be3.

. M 31 umeer MHTerpaJjpHylo 3Be3JHYIO BeauunHy 4”. Ha
GosblunHCTBe hotorpaduii, onyOGNHKOBAHHBIX B IOMYJASPHBIX
KHHTax, GoJbliasi ock CMpanu pasHa npumepHo 1,5°. B stux
npefesax 3akJjioueHa HauGoJiee BblpasuTeabHasl CAMpasbHas
CTpYKTypa razakTtukd. Ho Ha aywmux ¢otorpadusax, noay-
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yeHHbIX KpynueiMp kamepamp muara, Goabmas ock ysedn-
uupaercs 1o 3°.

B 1937 r. coBerckuil acrporom M. I1. Jleontosckuii npoze-
san 6aecTamuil sxcnepuMeHT. C NOMOUIbIO MHOTOOGBEKTH B-
HOro actporpada, cHaGXKeHHOTO MPOCTHIMH OAMHOYHBIMHU JIHH-
3aMH B KauecTBe O0BeKTHBOB, OH nosayuua 200 HeraTHBOB ra-
JIAKTHKH, U3 KOTOpbix Buibpas 80 a5 nanbHediell o0paloTKH,

Puc. 77. Tasaxtuku B cos3seasnn Augponens: M 31 (Tymarnocets Anzapo-
neab) . M 32 (sunsy) 1 NGC 205 (cnpasa). 150-MuanuneTporbil peduiekTop;
maenxa «A-500», Bbaepxkka 1 4. Cescp moepxy. ®oto JI. JI. Cikopyxa

3ateMm, CKJaiblBasi 3TH HeraTHBB 10 10 IWTYK BMECTe H Tila-
TeJbHO COBMEIAsa H300pazkeHHs] Ha HHX, OH NOJYYUJ 8 npome-
KYTOYHBIX MO3UTHBOB Ha NPO3pavyHOH MOLJIOKKE. 3arteM, CJ0-
MKHUB 3TH [O3UTHBBI BMECTE, OH OTNeYaTasd C HHX OZHH MpPOMEeXKY-
TOYHLIHI HEraTHB (KOHTPATHN), Ha KOTOPOM YBHIeJM YPe3Bbl-
YafHO yialeHHble U C1a0OoCBeTALMeCs YacTH TaJakTHKH, KO-
TOpBIe OCLIUHBIM CIIOCOGOM 3aperHCTPHPOBATH HENb3dA, TaK Kak
HX gPKOCTb Ype3Bbluafiio HHu3Ka. Pa3vephl ralakTHKH HA 3TOM
KOHTpaTHne papHbl: 0odabuias ocn 7°30°, mMadas och 19527, uto
Gaectsie noarsepuLio pesyabrar Cre6Cuhca i Yurgopaa,
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noJly4YeHHbIH 3a TP roja 10 3TOTO Ha 2,5-MeTpoBOM pedileKTope
o6ceppatoput Mayut Buacon. Pa6ora M. I1. JleoHToBCcKOro
NOKa3bIBaeT, YTO H C MOMOLLLIO CKPOMHBIX HHCTPYMEHTOB JIo-
6UTEIbCKOTO KJacca MOXKHO MOJYUHTh 3HAYUTENbHBIH 10 Ba-
HOCTH HAYUHBIH pe3yabTar.

M 31 Jerko BUAHA Ha HeraTHBax, MOJyYYeHHBIX Malodop-
MAaTHBIMH KaMepaMH €O WITaTHBIMH (OTOOOBEKTHBAMH ¢ (o-
KYCHBIM paccTosiiueM okoJio 50 Mym. Ilpu OTHOCHTE/BHLIX OT-
*1®  BepcTHSX NMpuMepHO 1/4 u Gosblue H 4yBCTBHTENLHOCTH 130—
250 exn. TOCT Bhiziep:cka cocTaBaser npumepHo 60 MuH, Koraa
npopabaTblBaeTCsl He TOJbLKO LEHTpalJbHasg KOHAEHCAUHUs, HO
i W cnupajbHble pykaca. KoHe4yHOo, Ha TaKHX CHHMKaX TPYAHO
| paccMoTpeTb Kakue-HUOyAb MOAPOOHOCTH B pyKabaXx. B ka-
i yecTBe Belyllell 3Be3fipl A/l TAKHX CHUMKOB JIyUIle BCETrO BhI-
‘ Gparb P AHzpoMenrl, KoTopas, OyAy4H 3Be3foH 2- 3Be3HoI
®  BeJIMYMHBL, JIETKO BUAHA B HeGOJblMe THABI C JHOGBIM pPasyM-

HBIM VBeJNYeHHEeM.

Ho yxe npu mnepexoie K IJHHHOPOKYCHOMY OGBEKTHBY
MasioOpMaTHOH KaMepsl NPUXOANTCS OpaTh B KauyecTBe Bely-
mell v Augpomennt (4,57). Ona Xopollo BHAHA NPH GOJMbIMIMX
yeequueHnsix B 50—70-munmumerpopuiii ruf. Ilpn nepexope
K MajoopMaTHOH KaMepe Ha HBIOTOHOBCKOM TeJeCKOolle [oJie

® 3peHig YMEHbLIAGTCS HACTOJBKO, YTO JIMOGO HYXHO CMECTHTh
0Ch @aa, COXpaHMB B €ro rnoJe 3peHuss v Anppomensi, 1n6o
BbIOpaTh APYIyiO0 BEAYLIYIO 3Be3y B HENMOCPEACTBEHHOH OJiH-
30CTH OT rajakTHkH. s 3Toro norpebyercsa THA-MHKPGCKOIN
Ha Kpaio MoJs 3peHHs.

[loBepXHOCTHAA SAPKOCTb TaJlakKTHKH, 3HauHTeNbHast B
IIEHTPaJbHON 4acTH, KOBOJbLHO OLICTPO ClajaeT K Kpaio cnu-

® paNbHOM CTPYKTYPBl W HAuMHaeT ypPaBHHBATLCS € SPKOCTHIG
HOUHOTO Heba Ha paccrostHHu GoJiee 1° oT aapa GoJbLIOH ocH.

OmuH M3 ABYyX HauboJjee SIPKUX COYTHHKOB TymaHHoCTH
Anppomenpl — rajaktuka M 32 Obi1 o6Hapy:ken Meccobe.
Pasmepbt 3TOH KapJaUKOBOH 3/JUNTHUECKOH TraJakTHKH Tak
MaJsipl, YTO Ha (oTorpausax, NoJy4YeHHBIX C IMOMOMIbIO OOBIY-
HbIX (POTOOOLEKTHBOB € (POKYCHBIM paccTosindeM 300 MM b
MeHbllle, OHa HHYeM He OTJMyaercsi OT 3Be3d 8—9™. Hyxen
Xopoini OOBEKTHB C (POKYCHBIM paccTosinuem OoJsee MoOaY-
mMeTpa, 4ToObl OT/AHuMTL ee of 3Be3d. [anaxtuka NGC 205,

e  OTKpHITas cecTpoil Besukoro acrponoma Kapoainofi Tepmedn,
GHAHA TYMAHHBIM 3JJIMNCOM H Ha GoTorpadusax, NOJAVUSHHBIX
MH20BBIME 00BekTHBaMu THna «Tanp-3». Ee nHTerpainupli
Caecx (8—9") uyTb Coantue, ueM y M 32 (9,1"), Ho sareTiTn
€¢ TPy AHSe 113-32 COJBIHK BHIIMBIX PA3MCHOD “ENL-

wiell norepxHocTHOR aproctu, Ha gororper
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cna6o npopaboTajack cnupaJjbHas cTpykrypa M 31, NGC 205
®  yxe XOpOWIO 3aMeTHA Jax<e Ha CHHMKaX, CHEeJaHHBIX MaJio-
¢hopMaTHBIM annaparom.
M 33, ranaktuka B cosBesaun Tpeyrojbhuka (puc. 78).
D10 TakXKe OfHA M3 OJIHKAHIUKMX K HaM TaJaKTHK. Hurerpass-
Hast sApkocTb M 33 6,2”, Ho ee OBePXHOCTHAS APKOCTb HU3Ka,
TaK KakK pa3Mephl rajJakTHKH Ha HebGe okosio 1°. Ianakthka
pacrnoJsioeHa cuMMeTpHuHO M 31 otHocuTebHO P AHApOMeb!.
i C nomouipio «Tanpa-3» 3a 4acoByio 3KCMO3HUMUIO HA MJIEHKE
«®010-130» MOMKHO JIETKO MOJYYHTb CNIHPAIBHYIO CTPYKTYPY.
Ha ¢otorpagusx ¢ nomoipto 150-MH/IAHMETPOBOTO Teseckona
C (POKYCHBIM PAcCTOsIHHEM OKOJIO 1 M B chnHpasibHbIX pyKaBax
BHIHO MHOro nogpoGHocteii. Bemikosenust gororpadun, nomy-
yeHHbIE TEJNECKOINaMH ¢ (OKYCHBIM paccTosiHHeM 2 M u 6oJee.
MHorHe HesiCHblE Y3€JKH B
e DYKaBax JOCTaTOYHO 3aMerT-
Hbl. OJIUH U3 HUX BOLIEJ Kak
OTJe/IbHBIH 00BEKT B «HOBLIH
o6uru#t Katagor» (New Gene-
ral Catalog —NGC)TI'. [pe-
nepa. Iro NGC 609, pacno-
NoxkeHHBIH B 9' X 3anany u
s 7,6 K cesepy ot sapa M 33.
Haubosbwaa TpyAHOCTH
npH gotorpaduposanuu M33
3aKJII0YAETCs B TOM, 4YTO HO-
- 0JM30CTH  HET HHU OJHOH
CKOJIbKO-HHOY b SIPKOH 3Be3-
ael. Bocrounee B AByX rpa-
Jycax pacrnoJiokeHa oJHa
3pesga 67 (a=1"33"30°,
6:29048'), a 3anajHee B  pye 79, TazakTika M 51, «Boxe-
noJayropa rpaaycax — 3Be3-  popor». PaccTosHie MeK1y ilesTpa-
na 7™ (a:]“25M35C, 8= M TaJaKTHKH H CNyTHHKa B MeTpo-
—30°15). fnesnops. mcero 11 s G
Has Xopolen npopa6otr- 5 . (lZ)m(opyKa. Ha naerxe «Afg\:)%}i
K§ JeTalJied B pyKaBax Heob- aBTOpy NOTPe6OBAJCH Yac 3KCIIO3H-
X0JAHMa IpelesibHasi Bblaep- uuH
JKKa IIpH JOCTATOYHO [1pO3-
payHoM He3acBeYeHHOM Hele, KOIZa Jerko BHIAHBI 3Be3Jbi
8 » [ 2 5,5--6,0m.

: M 51, Tanaktuxra «BogoBopor» B cosBesguu I'onuux Ilcos
(puc. 79). OnHa M3 caMbIX M3BeCTHBIX Fa/JaKTHK, XOTa B He-
00JbIIOH JMIOOUTENbCKHH TeNeCKON OHAa BHAHA JHIL TOJABKG
KaK JBe HesiCHble TYMaHHbLIE 3Be3bl.
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Hurterpansusiii 6seck M 51 oxosio 87, ee cnytHuk NGC 5195
uMeer Oaeck Ha 1,5 menbiie, OfHAKO HeHTpaJbible padoHBI
06enx raJakTHK BHJHBI JI€TKO, TaK KaK X BHUMBIC pasMephl
MaJibl, 4 TIOBEPXHOCTHAsSI IPKOCThL BesHKa. SIpKOCTh chupasneid
3HAUHTENBHO HHXKeE.

Paccrosiiiie mMexay siapamu napbl 4/, MakcHMaJ/ibHbIE pas-
Mephl KoMIJexca npumepHo 11° X7,

Maunble BHAMMEBIE pasMephl Jeal0T 3TOT OOBEKT JOCTYMHBIM
TOJILKO JJIs1 HHCTPYMEHTOB C (POKYCHBIM PacCTOssHHeM 6oJiblie
nosnymerpa. buarogaps 6oJiblIOH NOBEPXHOCTHOH SIPKOCTH
LeHTpaJibHble YAaCTH rajakTHK INoJydaloTcss Ha mueHke 130 en.
I'OCT npu OTHOCHTENLHOM OTBepPCTHH 1/6 3a 5 MHH 3KCnosHIHH,
KO yKe NMpH BhAepkKe 15 MHH npopabaThlBAlOTCs M CHHpPaJb-
Hple pykaBa. [lisi moapoGHOro H300paKeHHst CIUpPasibHBIX
PYKaEOB HYXKHa BBIIEpPKKa OKOJO yaca.

M 81 u M 82 («BapmiBatomasicsiy) B co3sesauu bouabimoil
Menpenunnbl. Cpenyu SIpKHX ranakTHK TPyJAHO HalTH JBe ra-
JIaKTHKH-COCeJIKH, TaK HeNoxoxue APyr Ha japyra. M 81 —
THNHYHAST CTHPAaJbHAS TalakTHKa, OouYeHb noxoxas Ha M 31.
M 82 — cnytHuK M 81. 310 OHA U3 CaMBIX 3aMmeyaTesbHbIX
ranakTuk Hawero Heba, Ha dortorpadusax, nosyyeHHBIX C IO-
MOIIBIO Y3KOMOJOCHOTO CBeTOGUNBTPA, YETKO BUAHBI CHCTEMa
XaoTHUYeCKUX CBETJIBIX MOJOC H TeMHBIX KaHajoB. Bua stux
BOJIOKOH B HEHTPaJbHOH YacT¥ CJAYXKHT XOpOLIUM JOKa3za-
TeNLCTBOM B3pLIBAa, KOTOPHIH mpousomiesa 0Koao 1,5 MaH Jer
Hasan.

Ha uBerHbIX ¢oTorpaduax ee 1eHTpajdbHas 4acTb KpacHO-
BaTas, a nepudgepnsa roaybasi. 10 CBUAETEJILCTBYET O TOM, UTO
BO B3pBbIBE LEHTPaJbHOH YacTH YuacTBYIOT GOJIBIIHE MacChl
BO3GVIKAEHHOTO BOAOPOAA, KOTOPHIH TaK OTYETINBO BHAEH Ha
Gotorpaduax € y3KOMOJOCHBIMH (DHJBTPaAMH.

Bunnmele pasmepsr M 81 cocraBasitor 35X 14, a M 82—
13’ 3’. Hnterpasbibie 3Be3nHble BeJUUHHH 7,87 u 9,27
COOTBEeTCTEEHHO. HecmoTps Ha 1o, uto 6iieck M 82 nixe Giecka
M 81 Ha 1,4™, ce noBepXHOCTHasi PKOCTh Bhille, 4eM y M 81,
Oonarozapsa 6oJlee KOMNAKTHBIM pa3MepaM. BusyanbHO ona
BBITVISIAUT fpuUe, a Ha ¢oTorpaduu, Koraa obe rajJakTHKy B MoJ¢
3peHHusi, oHa npopabaTeiBaeTcs ObICTpee.

Paccrosnue Mexay LeHTpaMH 3THX TFaJaKTHK [PHMEpHO
0,5°. TTostomy Ha ororpagusix, NOJYUEHHBIX C MOMOLLBIO TeJle-
CKOIOB C MOJIeM 3peHHs 0KoJo 1° 1 Goslee, OHH BHHBI OZHOBpE-
MEHHO W MPEeLCTaBJSIOT cOO0H KpacHBYIO Mapy.

M 104, «ComOpepo» B co3Be3auu [HeBbi. OTHocHTeNLHO
Cospuicll HHTerpajbHb Oaeck (8”) M HeGOJAbIIHE pasMepsl
(6" X2') mesalor 3Ty rajtakTHKy HeTPYAHOH AT BH3YaJbHBIX
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MIONCKOB, TAK KaK ee TMOBEePXHOCTHas spKocTh Benuka. C oT-
HOCHTEJIbHBIM OTBepcTHeM 1/6 Ha mn/eHKe 4yBCTBUTEJIbHOCTDLIO
250 ex. FOCT 3a 30—40 muH oHa npopabaTbiBaeTcs J0CTATOY-
Ho xopomio. HesameTHast npu BH3ya/bHbIX HaGMOAEHUAX MO-
Jloca MBLIH, PacnoJioXkeHHasi BLOJIb KBATOpa TalakKTHKH, XO-
poiio BHAHA Ha ¢ororpadusax, NOJAYYeHHBIX C MOMOLILIO TeJse-
cKonoB ¢ (OKYCHBIM paccTosiHieM 1 M ¥ GoJsee. Jra noJoca
pasnesfeT rajJakTHKY Ha JBe 4acTH, OJHa M3 KOTOPBIX OYE€Hb
> 110X02ka Ha WIsAny ¢ GoJbluMMH noasMu. Pasanuue B pasmepax
«IOJIOBHHOK» OOBACHAETCS TEM, 4TO MJIOCKOCTD raJlakTHUYeCKOTO

4
L]
Puc. 80. I'anaktinka M 101, 150-mnanunetpoBelit  pedaextop. CHumvox
JI. JI. Curopyka. [lis NOBBLIIEHHS KOHTpacTa aBTOPY MNPHILJIOCH CAenaTh
v OTIEYaTOK C IBYX HEraTHBOB, CJOXEHHBIX BMecTe (CHUMOK 6)

3KBATOPA He COBMAJaeT C JYYOM 3DEHHs, a COCTABJsET C HUM
yron 6°. Ha mobutenbckux ¢otorpadusax NpakTHYECKH He
Bi{lHA €e CuupaJbHas CTPYKTypa, M rajakTHkKa HalloMHHaer
3JJIHTITHYECK VIO,

YacTo NJIOTHOCTh HeraTHBa TYMaHHOCTH HJH TaJaKTHKH
0Ka3biBAeTCsl HeJOCTaTOUHOH, 4ToOBI OTneYaTaTh XOpouy ¢o-
TorpaHio. JTO cCaydaeTcsd, KOTAa MNOBEPXHOCTHAA SIPKOCTh
TYMaHHOCTH MaJa UM Heo CJierka 3aCBeYeHO, H Mbl BBIHYXK/e-
HBI COKpPaTHTh BbUIEpXKKY. MMes mapy TakHX HEraTHBOB  Mbl
MO2KeM TOJYyUlTh BIOJIHE NMOJHOUEHHBIH OTIIEYaToK, €C/u OTile-
yataem ero ¢ JABYX CJIOXKEHHBIX BMeCTe HeraTreoB. [IpHu cio-
JKeHHH HeTraTHEOB HX IJIOTHOCTH CKJaJbIBAIOTCS, @ KOHTPACT
cospacraer (puc. 80).
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Mbl OMHCaNM BCEro HECKOJBbKO CaMbiX APKHX H BHIpasu-
TeNbHBEIX OOBEKTOB. [loJyuMB CHHMKHM ONHCAHHBIX 31eChb Ty-
MaHHOCTEH, CKOMJEeHHH, Ta/lakTHK, JIOGHTeNb CMOXKET BhI-
NOJMHHThL ropasgo Gojee CJa0XKHYIO paboty, cdororpadHpoBas
ocTaJibHble 0OBEKTH KaTtaJgaora Meccee, a MOXkeT ObITh, U GoJlee
noapo6Horo katanora NGC. Hyxxna B TakoM QoTorpaguyeckom
KaraJjore, CHaGXXeHHOM KapTaMH [Jsi [OHCKOB H OCHOBHBIMH
JaHHBIMH OOBEKTOB, OUeHb BeJNHKa CpelH JMobuTesedl acTpo-
HOMHH, OCOGEHHO CPEeJH JIOBLOB KOMeT, 3a Py6exkoM HMeIoTCst
nojo6HLle M3nauus, caejaddpie JLK. Moamascom u K. Kpeit-
mepoM, a takxke [Dkx. HoiotoHoM. K coxanenuio, 3TH H3laHHs
NPAKTHUECKH HEIOCTYIHBl COBETCKUM JIOOHTeJSIM, [103TOMY
66110 Obl HEMJIOXO0, ecJi Obl KTO-HHOYAb H3 HAaWHX JioGuTenel]
BBHIMOJIHUJA 3Ty paboTy.

§6.5. CO/THEUHBIE TEJIECKOI1bI

[Mpowe Bcero noayunts Qotorpaduio Contua, ecan choro-
rpadupoBaTh Gesblil 3KPaH, Ha KOTOPbIA CIPOELHPOBAHO OKY-
aspom usoGpaxkenne CosHua. 310 YA0GHO C TesecKomamu

Puc. 81. Cunyok ¢ skpaHa uactHofi ¢aspl coHeyHorc 3at™enus 31 Hioa9
1981 r. Teaeckon «Ambkops. @Poro B. Kosecnnkopa

«Muuap», wKoaAbHbIMH 80- H 60-MHJJIHMETPOBLIMH pedpaKkTo-
pamu. KoHeuHO, KauecTBO TaKHX CHHMKOB HeBbICOKO. MX KoHT-
pact Maa (puc. 81). Uto6bl KOHTpacT yBeJNHYHTb, HaA0 Mak-
CHMaJIbHO 3aKPBITh 9KPaH OT MOCTOPOHHEro CBeTa C MOMOILBIO
KapTOHHOTO KOKyXa. ¥ BepPXHEero KOHLA KOXKYXa yCTaHaBJH-
BaeTcsi anmapart, KOTOpblil H ¢oTorpapupyer H3obpakeHHe
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BaTbh, B GOKOBOH CTEHKE KOXYXa JesiaeTcsi OTBepCTHe, KOTOpoe
| Ha BpeMs CBeMKH MOKeT ObiTh 3akpmito [37].

CoJHIIe MOXKHO (oTorpadupoBaTh U C OKYJSIPHOH Kamepoi
| (puc. 82). s chemok ¢oTocdepsl, APKOCTH KOTOPOH Tak Be-
’ JUKa, 4YTO TpefVIOTCS cambie KOPOTKHe H3 HMEIOIHXCH
|
|
!

( . ¢ skpaHa. UtoObi 370 n3obpaetine MOXKHO OBIIO, COKyCHpO-

BBIAEDIKKH, TEJECKON MOKET ObiThb YCTAHOBJEH Ha JIOCOM 1mTa-

r Puc. 82. Okyasipias xamepa k pedpaxtopy I0. A, Tpumnna (D=80 m,
f=1200 mM). Boane KacceTrofi yacTH BHANA Jyna, C MOMOHIbIO KOTOpOii
(okycupyercs uscOpaxenwue. [lepel  sKcnosuuuedt Jyma 3aKpbisaercd

KPBIILKOH

THBEe, B TOM 4HcJe ¥ Ha asiMyTaJbHOM, C YaCOBBIM MPHBOAOM
uau Ge3 Hero.

BJay3 NpoeKUMOHHOro OGBEKTHBA OKYJ/SIPHOH KaMmephl Co-
GupaeTcs CJIMLIKOM MHOTO CBeTa, H HPHCOBas Auagparma o6s-
eKTHBA HJH 3aTBOP, PAaclONOKEHHBIH DPAIOM C OOBEKTHBOM,
JIerkKO MOTYT OBITh IPOXKKEHBEI HacKBO3b. [103TOMY KesaresibHO
3aTBOP OTHOCHTb NOJaJjbille OT BBIXOJHOTO 3pauka TesecKona.
Ho Ttorma 3aTtBop He MOXKeT ObITh LEHTPAJIbHBIM.

Bosbluoe KOJHYECTBO CBETa H TeIlJla BbI3bIBAIOT IIEPErpes,
a 3HauuT, M KopoGJeHHe 3epKasl ped/ekTopa, 0CO6eHHO BTO-
DHUHLIX, Pacro/IOKEeHHBIX B CXoAsdmemcsa nyudke. Harpesaercs
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1l BO3AYX BHYTPH TpYyGBI Teseckona, ocoGeHHO B pedeKTopax
Hruiotona n I'epuiesst, rae ol npoxoanT yepe3 TpyOy ABaskibl,
a y Teqeckonos I'peropu 1 Kaccerpena naxe tpukiabl. Haubo-
aee sQerTIBHLI cnocod yMeHbWHTh TYpOyYJ/IelTHOCTL B TPY-
fe — OTKauatTh BAKYVMHBIM HAcOCOM XOTsl OBl 4acThb BO3iyXa.
J1a5 3TOrO OTKPHTHIT KOHEW 3aKPbIBAIOT IVIOCKOMAPaIe1bHON
rIACTHHOR, a Beg TpyOa TuwiareqapHo repverusupvercs. [o-
CTaTOYHO CHH3IUTL JaBJeHIie B IBa-TPH pasa, a ee Jyulle Ao
N1 arm. K corkaneHuio, 370 He YMEHbIUHT HarpeB 3epkad.
[TosTOMy 2KesaTeJbHO Meped OTKPLITBIM KOIIOM TPYOr!l ycTa-
HOBHTB [10J1yNpo3pauHoe sepkano ¢ 1,0—1,5 %-ueiv npomyc-
KaHueM. ITO 3epKaJio MpejicTaB/ifeT coboil NJioCKonapasnienb-
HYIO TJIACTHHY, KOTOpasi Ha OXHOH M3 IOBEPXHOCTeH HMeeT
amoMIHHeBHI caoil; 90—95 % cBera oTpakaeTcs M norgo-
waetcst, a 1,5—1,0 % npoxomir B Tesieckon. 10 ONHOBpEMeH-
HO DNPEJOXPaHsieT 3epKaja OT [eperpeBaHHs I KOpobJeHus
H Pe3Ko CHHKaeT TypOYJeHTHOCTb BO3ayxa B TpyCe.

PedbpakTopnl B 3TOM cMEIC/]e ropaslo 6/aronojyusee peg-
JIEKTOPOB. 31eCh CBET MPOXOJHT uepe3 TpyOy TOJNBKO OJHA KB
¥ ero Hanfonbllasg KOHIEHTpauus — BOAU3H ¢okyca, Tae
BaHsAHHE TypOyJeHTHOCTH MHHHMaabHO. OOLEKTHB Harpera-
eTcsl 3HAUHTENLHO MeHblile 3epKaJs pedeKTopoB, H ero Kopoo-
JieHHe NpHMEepHO BUeTBePO MeHee onacHo. IlostoMy Ha mnpo-
¢eccHoHaMbHBIX 00CepBATOPHAX CTPOMTCS JOBOJBLHO MHOTO
pebpaktopoB. KoHeuHo, cJjabble CcTOpOHB! pedpaKkTopa H 3[4ech
natoT o cebe 3HaTh. Ho Gaarofaps MaJeHbKHM OTHOCHTEIbHBIM
OTBepPCTHSAM COJHeuHpIX TesleckonoB (ot 1/20 no 1/100) cde-
pHuueckas aleppauns H Jake XpOMaTH3M MaJibl.

To 06cToATeNBCTBO, YTO (JOKYCHBIE PACCTOAHHS COJIHEUHBIX
TEJIECKOTOB OUEHb BeJIHKH, Ae/aeT AJsl HHX OOBIYHBIE MOHTH-
POBKH MasionpHIrofHLIMH. OGLIYHO COJIHeUHBIE TeJIeCKONb! ycTa-
HABJIMBAIOTCs HemoABUiKHO, a 3a CoJHLEeM CJeIUT OJHO 3ep-
KaJjo HJIH CHCTeMa H3 JBYX 3epKaJ.

Mgl omuiueM rOpU3OHTANbHBI cOJMHEUHbIH Teseckon Hogo-
cubupckoro kayba um. J[. [1. MakcyrtoBa. IlepBoHauasnbuo
TeJiecKon Obl MOCTPOEH A5 HAaOMONEHHH MOJHOIO CONHEUHCTO
sat™enna 31 uroast 1981 r. On 6w noasipHeM (puc. 83, a).
Ero kpaapatHas Tpy6a Ha AepessiHHOM Kapkace Obuia ofluKTa
danepoii. Ha BepxHem KoHUe 6BIIO YCTAHOBJIEHO MJIOCKOE 3ep-
KaJo (cngepoctat) auamerpoM 130 MM, NpHBOAMMGE B IBHXKe-
Hiie 4aCOBBIM MEXaHH3MGM OT METEOPOJIOTHYECKOro TepMorpada.
Juaverp raasHoro sepxana 110 mM, ¢okycHoe paccTosHue
2300wy, Tak Kak oTHoCHTE IbHOE OTBepCcTie Oblto 1/21 1 Koma
Maga, TelJeckon GbL1 nocTpoeH no cxexe lepinedsa. 3aTveHle
dgororpadimponatceb Kavepoit «Camor ¢ @gopiiaion §X8 oM.
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! OnTHueckas och TeJeckomna Obla BoiHeceHa BOOK Ha 100 M.

i » VroJ, Ha KOTOpblil Oblia BhiHeceHa ocb, pasen 100 : 2300=
=(,043. TloxcTaBus Bce 3Hauenus B Qopmyay (7), noayuun

j (3/16) 0,043 -(1/441)=0,000 018. Iro pa3mep KOMBI B pajgHaH-

| HOil Mepe. YMHOXKHB 3Ty BeJHUMHY Ha (POKYCHOE pacCTosiHHe,

‘ noayunm 0,000 018 -2300=0,04 mm. TIATHO KOMBI B 3TOM CJY-

’ yae AJs leHtpa noJasa pasdo 0,04 mM, a AT jJajbHEro Kpas

I

|

Puc. 83. CxeMHl COJNHCUNBIX MOJISPHBIX TCJIECKONOB: pedsextop Tepmiess
(a); pedpaktop (6), pedaertop Heiorona (). I — uwacoBod npusoi, 2 —
NOALUNNHNHKY, & — dYepBAuHasd napa

r 0,055 MM. 31O HeckosbKe 0OoJblle MPHHATOTO KPYXKKAa pac-
cesnusa 0,03 mm.

Bosabiuoe nose B cpaBHUTENbHO GOJbLWOH BBIHOC OCH GBI
BRI3BAH OOJbIIMMH  BHAWMBIMM pa3vepaMn  KopoHbel. Korzaa
teseckon Gbl1 npucnocobiaed aast oObidHOI ¢otorpadun ComH-
1a, CTajJo BO3MOXKHBIM BBIHOC OCH clesJaTb MeHblue. B pe-

| 3yJabTaTe MaKCHMaJbHBIH pas3Mep [ATHA KOMbI CTaJ paBbeH
0,03 mM.

Cefiyac TeseCKOM YCTAHOBJEH TOPH30HTAJbLHO, M BCE TOT

JKe CH1epocTaT Hanpap/sieT COJHEeUHbIH MYyUYOK TOPH3OHTAILHO.

&  BOmusu ¢oxaapHOH NJIOCKOCTH yCTAHOBJEHA NPUCTaBKa 117

| MaKpOCBEMKH C PacTsxKHbIM MexoM. OTBepcTHe A5 O0BEKTHBA

NPUCTARBKH O6pAaUIeHO K 3epKatdy, a Ha APYyroM KOHHe yxpern-

| JeH ¢oroannapar. Teseckon mno3BoJseT ¢oTorpadHpoBaTs
l B npaMoM (Gokyce, Tie usobpaxkenue CogaHLA IIMEET JHaMeTp
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20,1 mM. Msobpakenue cBoGogHO nomelaercsi B noJje gopmara
24X 36 mm. Jna Goablwero macirraba NpHMEHSIETCS OKYJIsipHOe
yBeJIHYeHHe C MOMOLLbI0 OOBEKTHBA ¢ (OKYCHBIM pacCTOSTHHEM
.40 mm. Oky/apHoe ypesnuenune o 3%, Tak KaK B npsaMoM ¢o-
Kyce paspeliaiomas cuja teseckona 90 JMH/MM, Y4TO MeHblie
paspematomeii cnoco6HocTH nieHKH. [lostomy npu dortorpa-
¢upoOBaHHU KPYNHBIX AeTasied npuMeHsieTcss He6oJblIOE OKY-
JISIpHOE yBeJIHueHue.

Tpy6a nonspHoro TeJieckona-pedpakropa yCTaHaBJH-
Baercsi B IJOCKOCTH MepHAHaHa Mapajlie/lbHO OCcH MHpa
(puc. 83, 6). Ha BepxHeM KOHUe yKpenJsercs IJIOCKOe 3ep-
KaJo, KOTOpOe MOXKeT I0BOpayHBaThcs MO NPSIMOMY BOCXOXK-
JEHHIO H HaKJOHSATBhCS 1O CKJOHeHHI0. Tak Kax yroJa najeHus
paBeH yIJIy OTpaxeHus, TO IJs npuBefeHHs COJIHIA 0O CKJO-
HEHHIO JOCTATOYHO MOBEPHYTL 3epKaJjo Ha yroJ B JABa pasa
MeHbIIE YIJa CKJIOHeHus. B cBoeM rofoBOM IBMXKEHHH TO
HeGecHOH cdepe CoaHoe MeHfeT CKJOHEHHe B Inpenenax
+23,5°. 3HauuT, 3epKa/o JOJIKHO MOBOPAYNBATLCA B Npeje-
nax +12°,

OGBIYHO B KayecTBe BCIOMOTaTebHBIX IJIOCKHX 3epKal
NpUMeHSIOTCS KPyTJble 3epKana. [las npefoTBpaiieHst BUHbe-
THPOBAHNA HX AHaMETP AOJLKeH OblTh 6OJIblIe JHaMeTpa 00beK-
THBa Tenecxona *). Ecau nsockoe 3epKaJjo yCTAaHOBJEHO Ha
CEeBepHOM KOHIE TeJecKomna, caMoe HebJaronpusATHOe BpeMs
HACTyIaeT JIeTOM, Koria ckJjeoHeHHe CoJIHHA MakCHMaJbHO.
Toria pa3mep 3epkaJa J0JxeH ObITh NPUMEPHO BABOE GOJble
auametpa obbekTHBa. MIMEHHO B 5T0 Bpems COJIHeuHble Ha6Jlo-
JeHHsi HanGosee HHTeHCHBHBl. Hepenko rteseckom pacmoJiara-
10T HAo{OPOT, KOTAA IJIOCKOE 3ePKaJIO OKa3biBAeTCs Ha I0OXKHOM
KoH1le Tesleckona. Torza B ieHb JIETHErO COJTHLUECTOAHH S pasMep
IJIOCKOTO 3e€pKaJa TejlecKona JoJukeH ObiTh B 1,2 pasa Gosblue
nuamerpa obpekTHBa. J10o mpumepHo Ha 20 % Gosbwe. Ho
B JIHH DABHOAEHCTBHH ero pasmep cJeiyeT yBeJHYHTs B 1,4]
pasa, a B JeHb 3uUMHero cosHuectosinusg Ha 80 % wuau mnouru
B [Ba pasa.

Ecnn cvupuThCs ¢ HeGOJBIIMM BHHBETHPOBAHHEM 3HMOH,
TO B TOM CJydae MOXHO OTPaHHUYHMTBCH 3epKajoM B 1,5 pasa
6osiblie 0OBEKTHBA TeJIeCKOna.

B 1963 r. noa pyKOBOACTBOM aBTOpa Ha JIIOOUTENLCKOH 06-
cepBaropu HoBocn6upckoii obiactHo#t CTaHUHH IOHBIX Tex-

*) Jlio6uresio Mpolle H3TOTOBUTH GoOJbLIOE chepHUecKoe 3epKaso, yem
naockoe, [lostoMy Aast NpesoTBpalleHHs BHHbETHPOBAHHS MOXHO YBe-
JMYLTh AWaMeTp IViaBHOroO cdepHyecKoro 3epkasa Ha seauuuny 0,01 f,
rae f — (OXycHOe pACCTOsIHHE IJIaBHOLO 3epKaja. B atom ciyyae D u A4
TeJeCKONa ONpeAeasioTcs AMaMeTPOM IJIOCKOIO 3epKala,
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HHKOB OblJ TOCTPOEH MOJAPHLI TeJecKon-pedppakrop ¢ aua-
MetpoM 140 MM # poxycHbIM paccTosnrem 3600 mm. B kadectse
CHiEpOCTaTa HMCIONb30BAJNOCh MUIOCKOE 3€pPKalo  AHamMeTpoM
250 mM. OHO GBIJIO YCTAHOBJIEHO B BHJIKE, KOTOPAst KeCTKO Kpe-
NHAach K BepXHEMY KOHLIY TPYOBI, TaK UTO MOrJa BMeCTe C
Tpy6o#i OBOpaYHBaTLCS BOKPYT NOJsIpHOH ocH. Ilo ckionennto
3epKaJso CMellasioch C MOMOILbIO BHHTA H BOJAHJA.

st goTorpadupoBaHus COMHEYHOrO AMCKA HJH ero jera-

%  Jefl anmapar yCTaHABJMBAeTCs Ha OKYJAPHOM KOHLE TeJecKona

¢ OKyJsipHOil Kamepo#i uan Ge3 nee. [locko/abKy amnapar mo-

BopauMBaeTcsl BMecTe ¢ TPyOo#H M M300parkeHHEM, TO OTHOCH-

TesIbHO (oToKaapa Haobpaxkenue CoslHIA OCTAETCS HEMOABHXK-

HbM. IlosTOMy HanpaB/ieHHe CYTOUHOHR mapaJ/iieslH, KoTopoe

HeoOXOI¥MO 3HATh, UYTOOBI COPHEHTHPOBATb CHHMOK CoJiHia

115 06paboTKH, MOKHO ONPeJIeIUTh N0 TOPH3OHTAILHOHA IPaHH-

| v we kanpa. Ecnn tpebyerca GO/biluas TOYHOCTb, HYXKHO Heja-

| JeKo oT (OKaJbHOH MOBEpXHOCTH OKYJIAPHOH KaMephbl Hatsi-
HyTb TOHKYIO MPOBOJIOYKY.

YeTaHOBHB ¢ NOMONLBIO CHAepoCTaTa H300paxeHHe Tak,
4To6H BEpXHUH Kpail COJIHEYHOro IMCKA KacaJCsi TPOBOJOKH,
naeM H300parKeHHIO CMECTHTBCS, C/Aefid 3a TeM, YTOOb Ha BceM
NpOTSXKEHHH [POBOJIOYKA TOJBLKO Kacajach H300pakeHUs.

+ EcJy OHO OTXONUT OT Hee WJIM HaABUTAETCS, HYKHO H3MEHHTL
HaKJIOH MPOBOJIOYKH.

Jlyumwe cnenats ykasaTeld MOJKCOB, TaK Kak BOJH3H

nosocoB ConHua Mano jgeradeil.

’ J1715 IpoeK1HU COJTHEYHOTO yBeJHUeHHOro H300paxkeHHs Ha
cTeHy BGIH3H HHUXKHEro KOHIila TPyOBl yCTaHABJAHBAJIACL NPSIMO-
yroJbHas NpH3Ma MOJHOTO BHYTpeHHero oTpaxkenus. Hapo,

, OAHAKO, MOMHHTb, YTO €C/JH COJIHeYHOe H300parkeHHe BBIHO-
CHTCSl C ONTHYECKOH, H CJeAoBaTeNbHO, C NOJSPHOH OcH, ero

] BpallleHHe BOKPYT LEHTpa N0/ 3peHHs HHuYeM He KOMIIeHCH-

I pyertcs.

|

|

!

MoxHO cpenaTh BpalleHHe CHIepoCcTaTa He3aBHCHMBIM.
Torpa TpyGa ocraercs HenoABH:KHOHM H He Bpauaercs. Tese-
ckon HrioToHa B 3TOM cayuae y106eH TeM, UTO ero AHaroHa/b-
HOe 3epKaJo YCTaHaBJHBaeTCs He non yrioM 45° K ocH, Kak
o6BIYHO, a noA yrioM (90°—q), rae ¢ — WHpOTa MecTa HabJiko-
IeHHi (eclM MJIOCKOe 3epKaso Hasepxy). Tak, ana Hosocu-
6upcKa, WIMPOTa KOTOPOrO NpHMEpHO 55°, 3TOT YroJ paBeH
17,5°. B atoM cayuae ny4Yok cBera INOCIe OTPaKeHHH OT
JIHarOHaNBHOTO 3€pKajia HAeT BepTHKaJbHO BHH3, H uepes
OKYJIp HJH cheuHa’dbHB OGBEKTHB YBeJHUeHHoe H300pa-
sxeHHe CoJsHIA NPOEUHPYETC Ha TOPU3OHTAIbHBIA  CTON
(puc. 83, 6).
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Takas cxema tejeckona yao6Ha TeM, 4TO /s ¢oTorpagu-
poBaHHs JeTajeill COTHEYHOH MOBEPXHOCTH JOCTATOYHO [0JIO-
JKHTB Ha CTOJ MajnogopMmatHeil annapar Oe3 0ObeKTHBA M Ile-
pemelaTh ero 1o cTojay A0 TeX Iop, Noka H3obpaxkeHue HyxX-
HOrO yyacTKa He «IPOBAHTCH» B annapar. Tenepb A0CTaTOYHO
HaxaTb CIYCK.

Ecan 3atBop pasMecTHTh Helaseko OT MPOEKUHOHHOro
00BeKTHBA (HJIH OKyJspa), TO QoTorpagupoBaHie MOKHO
EeCTH U Ha GoJibluHe MIaCTHHKH, Hanpumep, popMarta 9X 12 cm.
Kaccera ykJajbiBaeTcsi Ha CTOJ NPH OTKPLITOM 3aTBOpeE, 3aTeM
3aTBOP 3aKpbiBaeTcs, KpblUIKa KacCeThl OTKPBLIBAETCS, MPOH3-
BOMMTCA CheMKa, TMOCJe 4ero KphIKa KacCeThl 3aKphiBaeTcs.

CosHeulple HaGMIONEHUS MPOBOAATCA AHEM, KOIZla BO3LYX
oueHb HecrniokoeH. QueHp HempusaTHA TypOyJEeHTHOCTh BO3AyXa
Ha CaMBIX Pas/IHYHBIX BBICOTAX OT HECKOJbLKHX METPOB 10 He-
CKOJIBKHX KHJOMETPOB.

[lepeHoCHON TeIECKON YCTAHABJMBAeTCA Ha MOPOCHIeH Tpa-
BOH MJIOIIagKe C TAKHM pacueToM, uToObl 3HAUMTEJbHAA 4acThb
NJIOWAAKH Tiepe]l TeaeCKonoM Obia 3aTeHeHa fAepeBbaMH. Bo-
KPYT CTaUMOHAPHOH 06GCepBATOPHH HYXKHO TMOCAJHTHL KyCTap-
HUK, KOTOpBI, He 3aKpbiBasi HeGa, 3aTeHs1 Obl MJIOWAAKY .

Ovuenb XOpOIIO, ecaH o0CepBaTOPHA PACMHOJOXKEHA Hemo-
cpeicTBeHHO Ha Gepery Bojoema. Haja npoxJaiHod nosepx-
HOCTBLIO BOALI He MOAHUMAIOTCS CTPYH TENJIOTO BO3ayXa, H
1300paKeHHe CTAHOBHTCS 3HAUHTENBHO CroKoiHee. HekoTopule
npogeccHoHaNbHBle COJIHEUHble 00CepPBATOPHH  PACIOJIOKEHE
Ha Gepery uJiM Ja)Xe Ha BBICTyMNarmolMX Aaneko monax. Tax
MOCTPOEHHl, HampuMep, COJHeuHble obcepBaTopun bur busp
B CHIA u Hpxkytckas o6cepBatopusi Cu6MISMHP na Gepery
Bafikana.

W Teseckomn, u GamHs AOMKHBI ObITb NOKpaleHbl GesoH
KpacKo#l, 4ToGE YMEHBbIUNTb HX HarpeBaHHe W HarpeBaHHe MpH-
Jeramoiero K HuM Bosgyxa. OcoGeHHO XOopolla aJloMHHHeBas
Kpacka.

Hnoit pas B pykoBojcTBax mo HabmoneHusm CosHua yka-
3BIBAIOT, YTO MOJISIPHBIE COJTHEUHbIE TEJIECKOIBl HMEIOT TO MpeHu-
MyLIECTBO, YTO KOIJa BePXHHH KOHEIl TeJeCKOola HaXOAHTCs
CHApYXH MNOMeIleHHs, OKyJspHas 4acThb U Habmojaresp —
B Tensie. Her nuuero Gosee Henernoro. Tenubtil (HMKHUE) KO-
Hen TpyGbl HarpeBaeT BO3AYX BHYTPH TeJIECKONA ¥ OH HAUMHAeT
GLICTPO MOJHMMATHCS K BEPXHEMY KOHIY, €O31aBasi CHJIbHEH-
uylo TypOyseHuuo. KpoBns noveueHusi, HarpeBas Hapyxk-
HBI BO3JyX H 3aCTaBJIslsl €r0 XaOTHYeCKH MOAHUMATLCS BBEPX,
nosepiuaer jesio. H3 atoro ciaenyer, uto Temieparypa B noMe-
JUeNHH H CHAPYXKI JA0/MKHE ObITh OAHHAKOBOI.
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§6.6. KAK OCJIABUTb COJIHEUHbIN1 CBET

CyiecTByeT MHOTO €noco0oB 0C/abHTh COJHeYHbIH CBer.
CaMplii IPOCTOIl — YCTAHOBHTh Ha OOBEKTHB Te/eCKona IJoT-
HbIl HeHTPaJbHO-CEpPbIH, TAK Has3blBaeMbli COJHEYHBIH CBeTo-
¢uapTp. ITUMH PUILTPAMU CHAOXKAIOTCA WKOJIbHBIE TeJNeCKO-
nel-peppakropsl. Mx nmamerp papen auameTpy oOBeKTHBA M
OHH YCTaHaBJMBAIOTCA Mnepej OOBEKTHBOM, i€ TNPaKTHYeCKH
, He HarpeBalotcs. YUacTo co/nHeuHble (PHABTPbI YCTAHABJIHBAIOT
Lo Ha OKyJsipe, I/le KOHLEHTpHpYyeTca MHOro cseta. Temneparypa
; 3J€Ch TaKasl, 4To QHABTP JEerkKo MOXKeT JOMHYTh. [Ipuxonurcs

Ha OOGBbEeKTHB Te/jecKona HajeBaTb auapparmy. Ee aumaverp

7

I
1 A1
i  ————
|
\ Henpospayras
| g 3aenonka
 Puc. 84. YcrpoiicTsa Aaa ocsabienis CoJAHEUHOTO cBeTa: Npu3ma [epeny
) (@), cuctemMa u3 Ttpex npusM (6)

| o6bigHO OKoso 50 MMm. [ln1s pedpakTopoB OTBepCTHE Bhipe3a-

| erca B uentpe. Jlis pedeKTOpOB cO BCNOMOraTeJbHbIM 3ep-
KaJoM AHadparma ycTaHaB/aHBaercsi CGOKY OTBEPCTHSI ¢ TAKHM

‘ pacueToM, 4TOOLI CBET yepe3 Hee NIPOXOAHJ, MHHYS ONpaBy M

| pacTsXKKH BTOPHYHOTO 3epKaJa.

j f B. Tepwennr npeaoxus ycTaHaBAHBaTb nepes (POKycom
TeJleCKONa cnendanbHyto npusvy (puc. 84, a). Ilpu nagenun
cBeTa Ha MOBEPXHOCTbL CTeKJa GOJblUas ero 4acTb NPOXOJIHT,
a orpaxaercsi 4—5 %. Tax xak noBepXHOCTb npu3mbl [ep-
weJsi yCTaHaBJAMBAeTCsl MOA yrJoM 45°, or Hee oTpakaercs
npumepHo 6 % ceera. Ilpuamy lepuiesis ¢ ycnexoM MOKHO

| 3aMeHHTh JIOOOH ApyToi NPH3MOil, HO He MJ0CKOoNapaiaesbHoil

| naacTHHKOA. Ee peficTBue OyaeT Tem ske. MOMCHO yCTAHOBHTL

IBe, TPH U Jlaxke deTbipe NPH3Mbl. B nocsennem cayuae ocnas-

’ Jdenne 6yner Takum (0,070,07>0,07x0,07=0,000 000 24),

Ly yTO HaOGJMIOZEHHE MOXKHO BECTH C IIOJIHBIM OTBEpCTHeM OOBeK-
THBAa, He onacascb neperpesa, 1 HabJI01aTb NOBEPXHOCTH
CoJsHua B HEUCKaXKEHHOM CBETO(HJIBTPAMH €CTECTBEHHOM liBe-

1 Te. Mex1y nepBOH M UYETBEPTON MO XOAY Tvya NpH3MaMIl

HYXKHO YCTAHOBHTEL HENPO3PauHyio 3ac]OHKY (pHc. 84, ).
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Mo)XH0 BOCIIOJIB30BATHCS TEM, YTO HEKOTODEIE COPTA 3MYJIb-
cHil MOUTH HeYyBCTBHTENbHBI K KPacHOMY CBeTy. JTO — MO3H-
THBHBEIE TIJIEHKH, HMEKIL[He K TOMY e MaJjyi YyBCTBUTEJb-
HocThb, 06bluHo nopsinka 1 ex. FOCT. Ecau annapar sapsixed
Taxkofl MJIEHKO#, TO, YCTAHOBHB KpacHbiH cBeTodusnTp K13
Ha nyTH Jyueil (mepel oObeKTHBOM, mepel HOKYCOM HJH Mo-
3ajd MPOEKIHOHHOTO OKYJ/sApa), MOXKHO MOJYyYHTb HEraTHUBbI
HOPMAJILHOW MJIOTHOCTH TpPH OOBIYHBIX BhiAepkKax. Bee peno
B TOM, YTO H KpAaCHBI CBETOGHJIBLTP NMPONMYCKaeT HE3HAYHTE/Ib-
HYIO 4acTh H3JyYeHUs B CHHEM JHala3oHe CNeKTPa, K KOTOPOMYy
yyBCTBHTE/IbHA NMO3UTHBHAA TIJIEHKA, 12 U caMa IVIeHKa HMeeT
HHYTOJKHYIO UyBCTBHUTEJILHOCTL B KpacHoH uacTd. OpHako
6aarofaps uynoBHI(HON sipkocTH CoJIHIA yJaeTca NOJY4YHTb
npyuemJiemMble BbIIEPKKH. PaccuuTaTh 3KCMO3HLHMIO B NaHHOM
cayuae TPYAHO, JIyullle 3TO CAeNaTh METOAOM Mpo0, CHAB ONHY
HJIM HECKOJIbKO 3KCIIOHOTPAMM.

Taxk kakK NO3UTHBHAsS MJ€HKa YyBCTBHTEJbHA TVIABHLIM 06-
pasoM K CHHeMy LBeTy, TO (OKyCHPOBaTb PeppakTOp HYKHO
B CHHeM cBeTe, TaK KaK (JOKYCbl KPAaCHBIX M CHHHX JIyueH He
coBnanaior. CHHHE (GHUJIBTP B 3TOM CJydae MOXET ObIThb yCTa-
HOBJIeH Kak nepes GOKycoM, TaK U 11033 OKY/sipa 3epKaJb-
HOH KaMepHhl.

\,
§ 6.7. ®OTOTPA®UPOBAHHE ®OTOCPEPLI

®otocpepa — 310 nosepxHocTh CosHIA, KOTOPYH MBI
BHIUM B 6e/IOM cBeTe Ge3 KakHX Obl TO HH ObLIO IpHcrocobiie-
HHH, KpOMEe TeMHOro cBeTodu/bTpa. IIATHa K HX MOJyTEHH,
¢akesabl H TpaHyJsiLHs — 3TO TO, 4YTO Cpasy e Gpocaercs
B rya3a, ecau CoJiHIle He HaXOIUTCSl B CAMOM MHHHMYMe CBOeH
agktuBHOCTH (pHc. 8B). [ns cpeMKH (OTOCHEpHl HHTEpeceH
210-MuanumeTpoBe Teneckon HplotoHa ¢ OKyCHBIM paccTos-
HHeM 1290 MM, ycTaHOBJIEHHBIH Ha MOHTHpPOBKe XoJKoMOa.
Teneckon mnoctpoed @. Pysoepom (Ppanuus). Hecmotpsa Ha
JIOBOJILHO TPOCTOE perleHHe, OH JlaeT BEeJNHKOJENHbE pe3yJib-
Tatrbl. Tesdeckon cHaGxkeH aJIOMUHHPOBAHHBIM (PHJILTPOM, CHH-
sKaloIIM KosnvecTBo cseta 10 0,2 %. s CHHKEHHSI KOJH-
YecTBa IOCTOPOHHETO cBeTa B (OKaIbHOM MJIOCKOCTH TeJIecKomna
yCTaHOB/eHa xuadparma, KOTOpas MEPEKPBIBAaeT Te YYacTKH
COJIHEUHOIO [HCKa, KOTOpble Mocje OKYJAPHOTO YBeJIHYeHHS
OKasbBalOTCS 3a npejesami Kaupa (puc. 86). Eume onna nua-
¢parma ycTaHoBjieHa cpasy 3a okyJasapom (P.Pyssep noss-
3yercsl BMECTO NPOEKLHOHHOTO KOPOTKO(POKYCHOTO OOBEKTHBA
okyaspom Iliecca ¢ GOKyCHbIM paccTosiHHeM 25 Mm). 31ech
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B pailoHe BBIXOJHOrO 3payka jJuadparma cpesaer Becb MOCTO-
« DpoHHult cBeT. Ee auamerp uyThb 6oJblie AHaMeTpa BBIXOZHOTO
: 3pauka, KOTOpBIA B JaHHOM cJyyae paBeH 4 MM. X

Kamepa ycTaHOBJieHa Ha XeCTKOH NHPaMule H3 YroJka
VIS OCTHXKeHHst GoJibilielt KeCcTKOCTH. POKYCHpPOBKA MpOH3-
BOAMTCHA TOJNBKO (OKYCHPOBOUHOH TPYOKOH. DKBUBAJIEHTHOE
¢dokycHoe paccrosinue 13,3 M, oTHOCHTe/lbHOe oTBepcTHe 1/65.
Uro6sl npefoTBpaTHTh BHOpauuH oT paboTel 3epKaJja, ycTa-
HOBJIEH 3JEKTPOMAarHUTHBINI 3aTBOP MaJoi macchl. Jlyuike

Puc. 85. Cnoxuas rpynma coaneunsix nstes 12 anpeas 1980 r. Pedpaxs
TOp C OKyJspHOH Kayepoli, nzobpakennoil na puc. 82,

¢otorpadun roxaswiBaroT paspewenne okosao 1”7, «Ecan xo-
pomas BUAHMOCTb MPOJOJIZKAETCH HECKOJIbKO 4acOB,— MHLIET
@. PyBbep,— MOXHO ¢oTorpadupoBath H3MEHEHHsS CTPYK-
Typsl NSTeH B HX pa3BUTHH. K coxkazeHHIo, 3TO ciayyaeTcs
penko. HyXHO 6BITb OCTOPOXKHBIM, YTOOBI HE HCTOJIKOBATL BH-
IMMBIE H3MEHEHHS B pe3yJbTate aTMOCepHOH TypOyseHT-
HOCTH KaK pe3yJibTaT JeHCTBUTEJNBHbIX H3MEHEHHH B MsATHaX».
Kak Mpr yxe roBopusi, MoxHO (oTorpadupoBaTh cpasy

) BeCb AHCK JJisl mojcyera duces Bojbda ¥ MNJIOWARH OSATEH.
KoneuHo, 3ty paGoTy MOMXKHO BBINOJIHHTL W BU3YaJbHbIM Ha-
GaofileHHEM C 3aDHCOBKOH Ha 3KpaHe, HO ¢oTOrpacus — 310
JNOKYMEHT, KOTOPBIA XpaHHTCH T'OABI ¥ MOXeT 06pabarhiBaTbCs
. 10 HeCKOJIbKY pas, ec/id MeHsieTcq 3ajava. Takue ororpagu-
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yecKHe Ha0/M0AeHUS NOJIKHL ObITh peryasipHeIME, Jlerue Bcero
UX HaJaJHTb B KPyKKe, Korja ¢oTtorpadupoBailieM B pasHbie
IHH 3aHHMAIOTCA pasHble Habmogarend. B sToM caydyae upes-
BBIYAHHO BazkKHO, YTOOB! BCSI TEXHOJOTHS (OTOrpagupoBaHUs U
HHCTPYMEHT ObIH MaKCHMaJIBHO YNpOLLeHbl, uTOGbl He Tpe-
6osatb OT HabmojaTess GOJAbIION KBagudHKaUHH. ¥YnpolleH-
HOoe — BoBCe He npumutHBHoe. Hano mocTpouTs npocrtoii B 06-
pallleHHHI, HO 00s3aTesqLHO HaleXHbIt HHCTPYMEHT, OoTpado-
TaTb JO aBTOMATH3Ma MNpOLUEAYPY CbEMKHM H JiabopaTopHOii
cOpalGOTKH — 3TO HEMpPOCTOe JAeN0, H HYKHO ObiThb TOTOBBIM
K TOMY, 4TO NnOTpeOyloTCsi rof-iBa, Npexie YyeM CHCTeMaTH4Ye-
ckne Ha6monenust ConHua OGyayt
OKOHYATeNbHO HaJlaXKeHhl.

[Tonyuns cepuio  nmaTpyJbHBLIX
¢dororpaduiit CosHI2 Ha nOpoOTsAXKe-
HUYU OJHOTO-ABYX MeCAlEeB, KOria
nacMypHeIX JHeHl ObUIO Maso, Mol
MOKEeM  TOJNyYHTb  «KHHOTpPaMMy»
CoJsiHUa, HAa KOTOPOH nocJ/iefoBaTeib-
HO OYAyT pacnoJjararbCsi CHHMKH
CoJiHlIa, HaneyaTaHHble B OJHOM
maciurafe ¥ NPHMEPHO B OAHOH TO-
HaJbHOCTH. Ha KHHOrpamMme MOXKHO
JErKo [pOCJAeANTb 3a PpasBUTHEM
nsited # BpameHHeM CoJHIlA BOKPYT
cBOell OCH, TaK KaK IISiTHA H TPYNNbI
Puc. 86. Conieynbiit Tenec-  fgTeH OT CHUMKa K CHHMKY OyayT

kon PysLepa: oTpaxaionuil  pocrereHHo nepeMeInaThes OT OZHO-
¢uaeTp (@), Auadparva B

DJIOCKOCTH  n3obpawenus 10 Kpasa K JIpyroMy. 1 B TO Xxe

(6), nnapparma B maccKo- BPEMsA HM3-3a Kpad BHIAHMOH IIOBEPX-

CTH BLIXOIHOIO 3pauka (6) HOCTH OyAyT BBIXOJAHTH HOBBIE U HO-
BblE MATHA.

KiiliorpaMmy MOXKHO NpeBpaTHTb B KHHOQHUJIBM, €CJH OT-
nedbHple (OTerpaduH KHHOIPaMMbl CHSITb METOAOM MyJIbTH-
niaukawnn. 30 ¢ortorpaduit 6yayT AEMOHCTPUPOBATBCA 2 C.
JTO Mano, NO3TOMY MOXKHO Kaxayio (oTorpaduio CHHMATh
Ha 5—10 kaapos. UToObl HECKOJBKO YMEHLUIHTL HeM30exKHbIe
B 3TOM CJydae CKauku, MOKHO COJIHLE CHHMATh TeJecKONoM
BJBOE 4Yallle — He OJHH pas B JeHb, a yTpoM M BeuepoM. s
toro urofbl He BO3HIIKaJa TpscKa M3c0paxkeHHsa Ha 3Kpane,
¢otorpadMn Hy»XKHO OTHEYaTaTb CTPOro B OJHOM MaciuTabe,
n3o6pazkenue ColHIA JOMAKHO HAXOAUTbCA HA OJHOM PACCTO-
HHH OT PpaHUil Kajpa U HAKJOH IPaHui[ OTHOCHTEJNBHO NHCKa
Coanna oausaxos. Torza, BhiYepTHBR Ha CTOJHKe KBajpar,
yKJQJBIBaeM B 3TOT KBajipaT Haluli ¢oTorpaQum M CHHMae.
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1. OnpeneanTs OpelesbHYIO 3BE3AHYI0O BEJIMYHHY M5 doKycHoro
paccrosunst 300 anv. Ha npasoit wikasne npoTuB 3HaueHHs (POKYCHOTO pac-
crosarnst 300 sv ubTaeM NpefeabHYIO 3Be3IHYIO BEIHUHHY 14,9 7,

2. OnpeieanTbh MpelesbHYo IOMYCTHMYIO BEJIHYHHY BBUIEPIKKH s
OTHOCHTEIBHOTO GOKYCHOTO paccTosiHus (auadparnmsl) 4,0. Ha seBoil mxase
npoTuB 3HaueHus Auadparyul 4,0 HaHeceHO 3HaueHHe BbLIEpKKu 40 Mun.

3. duametp actporpada 150 aM, ¢QokycHoe pacctosinme 1000 M.
QOnpexeanTs EpeMst, HEOAXOAMMOE /17 IOCTHXKEHHS NpelesbHON 3Be3qHOH
BeanunHbl. CoeliHAeM 3HayeHHe (OKYCHONO pAacCTOSHHS CO 3HAUeHUeM
ZcHCTBYIOUIETO OTBEPCTHS NPSMON JMHUEH (TPHKJIaJbiBaeM JHHefiKY) U Ha
TepeceueHMH  TPAMOfi ¢ JIeBOH OChI0 YHTaeM 3HAYEHHE BHITEPKKH —
gy 25mmmn.

4. JInamerp Tteseckona 250 mv. Kaxast 3pesfwas Bennmumua saperuer-
pupyetcsi na npelese sa 10 mun? CoemuHseM NpsMOH JMHHMeH 3HayeHHe
250 mn na cpennedt wkate u 3navenne 10 MuH Ha JeBoli. Ha mepecevennn
npsMoii ¢ NpaBoft wWKasjofl unTaeM pesyabrar 167,

Hy:Ho uMeTh B BUAY, 4TO HOMOTPaMMa COCTaBJIeHa IS IIICHKH «A-5005.
Jans nnenkn «PoTo-130» BBIACPKKH HYXKHO yABaHBATh. Hanpuvep, e'moc-
sieqHenM npumepe 250-MHJHMETPOBBI TeJECKON Ha mieHke «Poto-130»
saperucTpupyer 3Be3gs! 16” ne 3a 10, a 3a 20 muH,

)
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