





JInms B 1582 r. nanoit I'paropuem XIII 6u1-
JMa MpoBefeHa HOBAA pedopMa KajdeHAapsd, U B
ZalbHEleM OH Yie He H3MeHAACHS J0 HAIIMX
nmuefi, Ilpesae Beero B 2pU2zOPUOHCKOM KAACH-
dape nocne 4 orrabpa 1582 r. 610 mpeAmoixe-
Ho caeayounil gens cumrars 15 oxktalps, uTo-
b yCTPAHHMTH Ha(e:KaBIIYIO B npeXHeM KaJeH-
zape omubxy B 10 gueit. Janee, 4-neTHuil BHCO-
KOCHEIH IUKA ORI YCOBepIIeHCTBOBAH TeM, 4TO
OTHBIHe He CNef0oBanX0 HRoOABAATH AeHB BHCO-
KOCHOT'0 roga K rogaM, ofo3HAYAIOIIHM Ueroe
YUERO CTONETHH, 38 HCKIIOUEHHEM TeX JIeT, Ror-
np uneno ctroxernit seamrces Ha 400 (T. e. BuCO-
KOCHBIMH rOfaMm asagores 1600 m 2000, a
obeIuHBIMH — 1700, 1800, 1900). Ocrarmanca
BCE 3Ke H B 9TOM KaJeHZape omuOKa HACTOABKO
Maja, YTO TONBKO Uepe3 HeCKOJLBKO THICAY JeTr
BHIpACTAET HO NOJHBIX CYTOK.

OpHako He Bce CTPAHEI cpasy BEeNdH y cebs
rpUTOpPHAHCKMIT KAJenpapb. Hanmpumep, B nap-
cxoil PoccHM cTaphif IOAUAHCKHH KaXeHAADE
coXpaHaacA BMJAoTh Oo mobeabl Beauxoit Ox-
TAGPLCKol conHanucTHuyecKod peBomonuu. ITo-
atoMmy AeHb OrTaAGpbCckoit peBomiounu- (25 ok-
Tafpa no OAHAHCKOMY KaJeHAapo) ecTh
7 HOAGPA 110 TPHTOPHAHCKOMY.

Hawano nerocHucienus B HallleM KaaeHIa-
pe onpeleNANOCh NEPBOHAMANEHO TOEOM OCHO-
paung Puma (753 r. n0 H. 3.), a ¢ VII Bera —
poxkaeHHeM XpHCTA, TOA POMXASHNA KOTOPOTO
CYNTANCA HYJIeBMM. MBI OTCUNATHBAEM BpeMdA OT
TOTO ¢ HAYAJNA ¢ ODOIHAYEHMAMH <0 Halrei
aphl» B eHALIeit 3PHI» (ZO H. 2. H H. 2.).

TIpoaomxHTeNbHOCTE H HASBAHHA MeCHIEB
OepelnId ¥ MAM H3 IOJFHAHCRKOTO KaNeHAapA,
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npudeM Mecagw uioabL (FOauit Llesape) n
.aBrycer (pumckuii umnepaTop ABryer) coaep-
AT OLHHAKOBOE YHCIAO AHe#Ht — mo 31 (urofw
He ObIno mpefmodTeHUs HH OAHOMY H3 HMe-
HopaTenelt). Haspanua Mecsues orT ceHtabps
Do mexafps YKA3BLIBAIOT eunle HA KaXeHZAp:L
PHMAAH, ¥ KoTopbix MapT (Mapc — 6or Bolinmi)
ORI  nNepBhIM MecAlleM B roRy (mO-JATHIHK
septem — cems, octem — BoceMs, novern — ge-
BATH, decem — gecars). _

H ceroaxa pagoM ¢ HAIIUM KAJEHAAPEM MEI
HAXOAUM JPYTHe ero pasHoBugHocru. Espell-
ckull xaaendaps, ocHoBAHEBBIA HA KoMOHHAILNU
COMHEeYHOTO H JYHHOTO TOZOB, HAYMHAET AeHb
BeuepoM B 18 yacoBR M BeAeT CUeT JeT OT «Co-
TBOpeHus mupar (3761 r. go H. 3.). Mycyrvman-
ckull Kanendapv OCHOBAH HA NYHHOM TIofe H
cUHTaeT rofkl «oT Xupxpsl» — nodera Moxam-
meda uz Mexku (622 r. H. 9.). B 1960 r. gaa en-
pees Havuanca 95712, a and MycyaprMaH —
1380 rog.

Mpasps HAXOBAT HOpOTY

HecMOTPA HA AOCTHTHYTYIO K cpelHe BeKOBLID
TOMHOCTh HAOMOAeHHH W BBIYMCASHMI], BHOBB
H BHOBL O0HADPYMHBAJAHCHL PACXOMKACHHA MeXK-
Ay PaRTHYECKUMH M BEIMHCAGHHBEIMM NONOKe-
HHAMH MiaHeT. JTO TOBOPHAO O CYIIEeCTBeHHON
omHbKe B HCTONKOBAHHH JXBHIKEHHA ILIAHET,
Kpome Toro, HoBbe aKTHI, TAKHE, KAK OTKDLI-
THe AMEPHEH H MepBOe KPYrocBeTHOS Ny TellecT-
bBue Marenjsana, [TO3BOJIHAM CMOTPETE HA TIDEH-
HIOK KAPTHHY MHpP& B coBceM MHoM ciete. Ilpen-
NPHHUMANCCH Bee GoJplle MOTIBITOK Ansa obbsac-
HeHUA HeTOUYHOCTel reQleHTPHYIECKOH KAPTHHB
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Puc. 37. TenMolUeHTPHYECKAA KAPTHHA MHDPA
Komepuuxa.

smupa Ironemen. Ilporpecc we mor Gonee GrTL
CHePKHBASMBIM JaKe TAKMM KPOBABBIM CYAOM,
KAX UHKBH3MNMA (Tafiumill cyn KaToOnHYecKoil
nepkBn). PemuurenpHul MOBOPOT K HOBOMY Y4e-
HHIO 6BLA cRenaH noasxom Huxonasem Konepun-
koM (1473—1543). Hrorom ero Haeit asaaercs
ROBAA, ?EAUOUEHTPUNECKGA CUCTEMG MUpDG
(prc. 87). Comnue PACHOAOMEHO B LEHTPE, BO-
KPYr Hero no Kpyroeulm opOHTaM ofipaicalorcs
nnawersi. Eco Komeprmx 3>THM u He foc-
THI MOJIHOTQ COBIAACHHA HAOGMIOZaeMEIX H BbI-
YHCHeHHBIX KOODAMHAT TJAHET, BCe-TAKW €rQ
TPYE GLIN pellIaloNIMM HIATOM BllepeX NO CP&B-
HeHUIO ¢ yeenneM Iltonemen. Kak Buremmil mep-
KOBREI canOBHUEK (0B 6min enuckomnom), Homep-
HHK OYEHBb XOPOIIO 3HAJN CHAY BJAACTH LEPKBH,
Ero kuura, koropafs oO6OCHOBBIBAIA H TIPORO3-
rasmaya HOBoe YUYEHHe, BLIIIAR B CRET TOJLKQ
TOTER, ROTER OH YA€ JeKaA HA CMeDTHOM OZpe.
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Toruac nocne NCABIeHMN KHHTA (BIAA 3ampe-
meHA U B Tedenue Goxee yem 300 ner croana
nepBol B NMANCKOM CHHCKe BANpelleHHOH Ju-
TePATYDHL.

Hraneaucruit monmax Mmopaano Bpyso
(1548—1600) paseupan HWAeH O CTpOeHHH Bce-
JEeHHOM, KOTOPHIE OUeHDb BIH3KH K TOMY, 4YT0 MBE
aaaeM cerofHf. OH Bepun He TONBKO B LEHT-
paasHoe noaoxenne CoaHUA B NJIAHETHOH CcHe-
TeMme, HO ¥ YTBEDRAAJ, YTO 3BE3AH He 4TO HHOe,
Kak gajekHe conHua, BpyHO HACTONBKO OTKPH-
TO SAILIHUIAN CBOH MAeM FAMXKe Nepel IepKOBLIO,
YTo TIOLBEPTAJICA 3a 2TO MOCTOAHHBIM INpecie-
FOBAHUAM M HICOHANCH H3 CTPAHLI B CTDAHY.
ITocne cemMuneTHero B3ATOYEHHH OH IO-TIPEIKHE-
My ocTajica BepeH NpaBAe H, HaKoHemw, ORLT
OPHTOBOPEH HHKBH3HOHel K CMePTH U IyGaMY-
HO cOMKKeH Ha Kocrpe 16 despana 1600 roga.

BHAYMTENBHO CNOCOOCTROBAR PASBHTHIO U
YTBEPKALHHI0 cHeTeMb mupa KomepHuka He-
Menkuit acrpoHom Horawn Kenaep (1571—
1630). Ecau KonepHux Acka3san, YT0 NAAHETH
aBuxyTca BoKpyr Coanna, ro Kemnep npu no-
MOIDH CBOMX 3HAMEHHTHIX SAKOHOB O0BaCHHA,
xak oHH ABuxyrea. K srum upeam Kenrep npu-
el B nepuon ceoeli paGoTl ¥y H3BECTHOrO TOT-
Ia parTcroro acrpoHomMa Tuxo Bpare npH M-
neparopckom papope B IIpare. Tuxo DBpare
cofpan 3a BpeMd MHOroJeTHHX HalmoaeHuit of-
UIHPHEIA MaTepHal 0 ABHMKEGHHH ILIAHET, KOTO-
priii nocayxun Kennepy ocHoroil Ass pacyeTos,
Iepeviii w3 Tpex 3akOH068 Kenaepa yTBeDik-
AaeT, UTO OpPOUTHl IVIaHeT MPeRACTABRAAIT coGol
JUTHNCH, B OAHOM H3 JOKYCOB KOTOPHIX HaXo-
aurcsa Coanue (B 10 Bpemsa xak Honeprnk emge
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CYUHTAN ABHMKEHHe KpyroBeM). Bropoll 3axou
ofbAcHAET pasiudue opGUTANBHLIX cKopocreil
nnaner: B6mnaun or Conuua (B nepuzenauu.—
Ilepes.] onn apmKyTCA GLICTPEE, YeM BARAM OT
Hero (B agperut). Hakonen, rperuil 3axor naer
COOTHOLICHUHE MeXAY nepHoaoM ofpallleHHA
[II&HET H pasMepoM UX opbur: yem Goasllle pac-
oToAHUe MAaHeTH oT Coanna, teM GoJyplle Ie-
puoa obpamwennsa. ITH 3akoHH HKenaepa go cux
Nop uperepnelH AHML HeGOABIINE HIMEHEHNd
B YACTHBIX CAYUYaAX.

ITouTH OSHOBPEeMEHHO C OTKPHITHEM ﬁmyx
NepBEIX 3aKO0HOR ABHKeHNA NiaaHer B Foananaun
(1608 r.) 61 uzolGperen Temeckom lamineo
Taauneit (1564—1642), uranpaHCKUii acTpo-
HOM H npodeccop MATeMATHKH H GHIHKH, no-
CTPOMJ TeNeCKON W NepsBhIil 3 mogeit wanpasun
Ha HeGo TpyOy cHayaaa ¢ JeBATH-, 4 3ATEM ¢
TPUAUATUKDPATHMM yBenudenueMm, OQu mnepsnlil
YBHAEN KpaTepul M mMops Ha JlyHe, oTKpBIA da-
a3l Bewmephl n  ofHAPY:UJ, YTO NPH PACCMAT-
puBAHHH Hela B TeNeCKON YHCAQ 3Pe3d BHIpac-
TaeT A0 TMrAHTCKHX maclitafos. Ho samHeiimee
OTKPBITHE COCTOAJIO B TOM, YTO YeThipe ApPKHKe
CRETHSUIHECA TOYKH, KOTOpEIe OH YBHIEN PAAOM
¢ IOnurepoM, HeNPepHIBHO MEHAMH CBOE¢ TOJNO-
JKeHHe OTHOCHTENRHO IIJIaHeTh — To OHAHN
cnyTHuRy IOnurepa. [IBHiKeHHe CHYTHHKOB
IOourepa 6mno aaa lanunes HaraaaHeHIMuUmM
JOKA3ATEJbCTBOM IIPABHJILHOCTH BEIABHHYTOrO
KonepuuxoM y4yeHus o TOM, uTO Maxute Hebec-
Hble TeJa OGPAINAKTCA BOKPYTr OGOABIIHX, T. €.
u Bemaa, B wacrtHocTH, Bokpyr Coanna. O ob-
paTiics MO TMOBOLY PesynbTATOB ¢BOHX HabJio-
JeHMit K TIane Y ero -AcTpoHoMaM, 4Tobul ybe-
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AHTh UX B MPABUIBHOCTH CHCTeMH Mupa Komep-
HHkKa, Ho pesyapTaroM 6bIM0 TO, uYTO TO3JHee,
Ve ceMHAeCATHIeTHUM cTapleM, I'aauned 6oin
cXpadeH HHKBHZHIHeH. OH He Hawen B cele go-
CTATOYHO CHJI AJIA CONPOTHBACHHA ¥ NMOJ AaBie-
HIIEM HHEBUZHTOPOR OTPEKCS OT CBOEro ydeHMA.
OH, KoTOpHIiT APeACTABHA HEOCHOPHMBIE [JOKA-
3ATeNLCTBA B MOJAB3Y CBOHUX HJeit, remeps, uTO-
6bI H30eXKATh KOCTPA, AOJIKEH ORI HA KOJEHAX
MOKJAACTLCA B cBOell Bepe cTapbiM, GeccMBICTIeH-
HBIM NpeAcTABAeHHAM. I'0BOpPAT, YTO mMocie Ta-
KOTO VHUMeHHA OH BOCKIHKHYJ: «A BCe-TaKH
oHa BeptuTeals» Ho uHrBMauLUA He yAOBAET-
BOPHJIACE €rQ KIAATBOMH, H OO0 KOHLA CBOEI KH3-
HH, caenoit H GoabHO, OH OCTABAJNCH ¢e ILJIeH-
HHKOM.

Opnakxo B yyenunu KomepHuka eme oTcyTeT-
BOBAJ OTBET HA BONpOC, NOYeMy ZBHKEHHA IJa-
HeT HPOoMCXOZAT MMEeHHO TaKum ofpazoM, a He
uaave, JacTs PTOro OTKPHTHA NPHHAAJNEHKHT
anrmuyaHuHy Hcaaxy Heiorony (1643—1727),
CrOoMM JGKOHOM TAZOTEHUSR OH HORAZAN, UTO
CHN& TMpHTAXEeHHA  (rpaBUTALlNN)  NNAHET
yAep:KHBAST IIJaHeTH Ha ux opburax,
9ta cuna Tem Oonpme, uem Goabloe Mac-
Chl MNPHTATHBAIOIIHMXCHA TeA, H OBpATHO Ipo-
MOPOHOHANBHA KBAAPATY PACCTOSHHA MEMKAY
HuMH (pHc. 38). 3TOT 38KOH ABHICA AOTTOJHEHH-
eM K sakoHam Kennepa, KOTODBie ONHCHIBAJNH
dopmy oplur, HO He OOBACHAAU RPUHUHY BTHX
asneHuit. OH NO3BoNAeT NOHATH, HATIPUMED, IIO-
YeMy NOpH CTapTe pakeThl Ha 3emne HeoGXxoam-
Ma §OaplIAA CHMA THTH, 4eM Ha Jlywe (pazany-
Hafl BenHYHHA MACCHI, CNeAOBATEBHO, PRABAUY-
Haf cuna NPHTAMEHUA U PASAUYHAA CHAA AJAA
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Puc. 38. C yaaneHHeM or JeMAN CHA4 NPUTAMEHHH
¥MeHbilaeTcA ofpaTHO NPOMCPLUMOHANLEO KBAAPATY, pac-
CTOAHHA. !

fipeofofeHMsa IIPHTAMKEHUA), ¥ MOdeMy CHJAR
TArM IpPH CTAPTe ¢ HCKYCCTBeHHOH BHeleMHOMN
CTAHIUHH MoeT GHITL MeHsllle, UeM NPH CTApPTe’
¢ TIOBepPXHOCTH 3eMs (PAR3NHYHOe paccTosmiie
OT UEeHTPA 3eMIH KAK UEHTPA NPHTAKCHRSR).
B nocneAYIOUIHE CTONIETHA 8CTPOHOMUSA pas-
BHJACH B OGIIMPHYIO HAYKY, KOTODAR ACHHIIA:
HA Bce Gosbllee MHCRO HaNpasneHult, Ha‘npltlm
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_abrpomerpu.s (onpeXeneHne HebeCHBIX KOOpPIH-
HAT CBETHI), 36e3dHasn acTpoHoMur (HAYKA O
3Besfiax), XOCMOzOHUSA (MccefoBaHHEe MPOMCXO-
wmaeHna HelecHBIX Tend), acrpodusuxa, paduo-
QCTPOHOMUR U T, I,

AceTponorma

ACTpPOAOTrHIO, HAH <«HCKYCCTBO TONKOBAHRA
8Be3f», KAK OHA eINe HASEIBAETCA, HU B KOeM
cAyuae Helb3d NYTATE ¢ ACTPOHOMHei. AcTpo-
JOrMs MPeTeHAYeT (TAK M OCTABAACH IIPH CBOHX
HaMepEeHNAX) HA MpeACKA3AHHE XapaKrepa M

" cYABOB Y£JIOBEKA MO IMOJOXKeHHIO CBeTHJ B ONl-
peZgiaeHHbl#t MoMeHT (IpH poxaenmn). Bpemsa
pacnBeTa acrpoaorud MuHOBanNo, Tuxo Bpare
6pin) y0erx JeHHBI CTOPOHHME 3TOr0 yUeHMA: B
TO BpeMA He ObLI0 YeTKOM rpaHUIIEl MexXAY AcT-

- poxdguelt 1 acrpogomueil. H mo cux mop cyime-

1B MHOTOYHCIEHHEIE HePeXKeCTBeHHEIe MpH»
“padeHN B 2T0it GecoMBICTHIIEL,

Aic'rpouoru MPeICTARIAIOT ° CXEMATHUYECKH
HOMOJKEHHA CBETHJ B NEPUOJ POXKAEHUA Heno-
_ uma?%arem IO PTOMY 20POCKORY <ONpefeaAsieT-
" efa» xhpakTep U cyAbba pompennoro. Ilpyu orom
aCTpOYOI‘H HMeIOT Jeno ¢ 30ZHAKOM, IUIAHEeTAMH
H TAK|HA3BBAEMEIMH <¢JfoMaMus». Bee nnameTsl,
Conunle u JIyHa, KaKk u 3Haky 3oauaKa, KOTO-
pme HMEIOT 3HaYeHHEe <«ZOMOB» (TAK KAK B
TR 6LIBAIOT IJIAHETHI), HANEAAIOTCA ACTPOJIO-
FtMu HeKHMH «OCHOBHBLIMM CBOHCTBAMHS.

; 2:.: NPUNUCAHHEIE CBeTHIAM (YHKIUHH BH-

BeCbMA NPOUIBOJLHO, HHOI'AA 38UMCTBO-
3 cKkasaHuit u mudor (Hanpumep, BeRe-
Rpaco'ra, cyacTee B mobsu, Mapc — Boli-
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H&, "ecuacrese), IIpu SoanwoM uYHeNe pasziMd-
HuX komOupanuilt xonguaypeyull (noaoxeHuii)
CBETHJI OTHOCHTEJIBHO «JIOMOB# TOPOCKON MOMKET
<MpeACcKasaTee  CTOAB MHOMG  DPASAHTHEIX
CROfICTB, WTO HeKOTOPRIE M3 HHX cOBIBAKTCA.
Takue TrOpPoCKONK CUHTAKTCA ¥ ACTPOJOTDB
sYCIIeXOM#», B TO BpeMA KAK O MHOIHX He-
cObriBmnxca «mpegcKasaTenus Mouar. Ocoben-
HO OYeBHAHHM CBHAETENLCTBOM HeHAYYHOCTH
ACTPOJIOTHYECKHX HPOPOYECTE ABJAETCA TOT
dakr, YT0 ropocKonsl aaa GausdHenor obalUHO
OAMHAKOBE], MeXAY TeM C¢BoHCTBA XAPAKTEDA
H cyaplhl HAH3HELOB YACTO COBEPLIEHHO DPa3-
Hbhle,

KAK PABOTAIDT YYEHBIE

QnrevecEHe RHCTPYMeHTM |

OcHOBHHM HAONIOAATENLHBIM ACTPOHOMEA-
YecKHM HHCYPYMEHTOM ABMneTes Tedeckon, Ha
yaaBNHBaeMol'0o HM CBeTa MEI Y3HAeM MHOTO OT-
AeNEHEIX (PAKTOBR OTHOCHTEeNRHO HadmoaaeMBIX
obsexros. Ho ontuuecknit Teneckon B mochen-
HMe ragpl yace Goablile He OQHHOK — ¢ TOMOURAN.
PARAHOTEJIECKONIOR YAANOCE 4YCABIMIATLS CHTHA-
aw Beeneuno#.

Pemenue pazaudHBIX 3aga4 obcepsaropmil
34BHCHT OT pPA3JNYHBIX XApPAKTePHCTHK Tenec-
Koma., Veenuuenue — 370 YHCAO, KOTOpoe IO+
Ka3hlBaeT, BO CKONBKO Da3 Janeruli mpegMss—
HAKETCR TNPACAHIMBINWMIH, — B TO e BPEMSHA
TeCHO CBA3AHO ¢ GJaeckoM Habmofaemorc o06b-
exta. Hanpumep, ecnu Jlyua Habaogaerca ¢
odeHnh DOMBIINM YPeanueHneM TeJecKonsa, TO
nolie 3peHHA IHAYHTENABLHO TeMHee, YeM 0PN
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Cobupaioins AUN3a

Puc. 39. Yerpoiicrso auwBdoporo Tenecrona
(pedpaxTopa).

TMEHBIIEM YBReaudeHHH. OOHOBPEMEHHO ¢ poc-
TOM YBeJHYeHHS YMeHBIIAeTCH IJIGINAAL BHAM-
MOTO B TeJeCKON YUacTia Hefa (nore 3pexus).
CreposaTesIbHO, eCld, HANPHUMep, TpefyeTcs BH-
ZeTh Ilaesast MOMHOCTHIO, To HeXecooGpasHo oc-
TAHOBUTHCA HA MeHLIIeM yPenudeinsn. Bamxuyio
PO HrpaeT TAKIMKe PASIPEUICIOULA CUNG Texec
xona — cnocoSHOCTE «Da3geIATE» OuYeHb (JIH3-
Xde Apyr K Apyry Toukn, OHa yReJIHIHBASTCA
¢ YBenHYeHHeM BXOAHOTO OTBEDCTHA TENECKOMA.

OnucanHe HECKORBKNX TAKRK XapaKTepHC-
THK YKe NOKABLIBAET, KAK MHOroo6pasHel Tpe-
Gosamun K Tedeckony. K asroMy caeayer poGa-
BHTh, YTO BO MHOTMX CAYYAAX Nepej Tenecko-
mOM cTABATCHA ellfe U ocolpe 3aAauYH, TAK KaK
OH MpegHABHAYEeH IaA Habmogenn#i He BH-
avaapHeX, a dororpapHIecKHX, a4 TAKKe H
cexTpaabHMX. O0paruMca Teneps K Bajkmell
UIAM THHAM TeJecKONOB, KOTOpble MBI Haltjlem
» obcepBraTOpHAX.

1. JTunaosvie renecxonvt {pe@paxropvi)
ABNAIOTCA CAMBIMA CPADBIMH W OCHOPHEIMH WH-
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O6vormus Onyanp

KOAGHAR NAGCKOCTME
ofisexmuect u OKyASpa

e

! F
COMORHLE KYCHOE
?myc"?&%?tmuoa p%gcﬂ%mnue
oynpa

Puc. 40, O6paszopanne n306pAMeHMA B ACTPOHOMMYECKOM
TenecKONRe, -

M’ — ofpaTnoe NaficTPMTETEHOE H30GDAEHHE o6 beRTHEA; M™ — o8-
PATHOE MHHMOR yRelHWeHHOE N306pAMEHNe, KOTOPOR OKYAAD CTDO:
HA CETYATKe IAaja (ANAHA Temeckona F - f, yaenuvewne F/f ),

cTpymeHTAMH AAA HabmogeHusa Heba (pHc. 39).
Ty6yc TpyOel COmePKUT JABe CHCTeMBbl JHHA..
OpHa u3 aux, ofpamiensag Kk obbexrty (cBeTH-
NY), HA3BIBRETCA OOBEKTUGOM M AfeT T1I0 BOI-
MO:KHOCeTH nofobHoe cBeTHAy, Ho o00parTHOe
naobpaxenue. Ilpenomnennsie obrexTHBOM NY-
uy perpevalorTes B GoxkasmbHOH nixockooTH, mep-
NeHAUKYAAPHOH onTudeckoil ocH (cpegHeit an-
HUH) Teneckona. Paccrosune or ofbeKkTHEa No
doxyca, nexalllero Ha OCH, HASHIBAIOT Goxyc-
MM paccroaniem obbexTura (pue. 40). Yem
Gonsitte GoKYCHOE PACCTOAHHE OOBEKTHBA, TEM
Gonewe pasMeprl H3obpaKeHnA.

Tloctpoennoe olrbekTHBOM 00paTHOE H30Bpa-
HEHHE DACCMATPUEALCTOH Jlajee ¢ TOMOLILIO BTO-
poli cHcTeMEl JHH3 — okyaspa. OxynAp Heil-
CTBYeT KAK JYMA, OH ZOMOJHHTEJALHO YBEIWYH-
Baer usobpaxenne o6bextura, Uro xapruna oc-
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TAETCHA TNePeBepHYTON, He MelIaeT ACTPOHOMY
OH OXOTHO MUPHTCE ¢ HepeMeHeil CeBepHOTO U
HHOI'0, BOCTOYHOIC H 3amNajHOre HAINPABJe-
Huli, B TO BpeMA KAK BOCCTAHOBJIEHME OPHEHTA-
OUH NoBReKJc OmM 3a cofoil JAHIMIHHe DOTEpH
ceerd. dem Kopoue GOKYCHOE PACCTOAHUE OKY-
aapa, TeM Gonsime ero coBCcTBeHHOe YBeARUeHHe
u TeM GoJpllle pazMep H300pAKEeHHA.

Tarum obpasoMm, ofiliee YBeXUYeHUE CUCTE-
MH 3aBHCHT oT (QOKYCHBX paccroaHuil ofeux
CHLTEM JHH3 B Tedeckone. Ero MOMKHO BBIUMC-
JIUTE o dopMyae

VEBennyenue — DoKYCHOE paccTofnHe 00beKTHRA
~ 'doxycnoe paccrodmme okyaspa

840 mm )

= (Hanpumep, o 84].

Tak Kax OKYAApP TeNIeCKOMNA ABAAETCA CMEeHHOH
ANH3OH, TO OKYAAPH ¢ PASAHYHEIM POKYCHEIM
paccrosHMem ofeceunBalOT pA3THYMHbBIe YBeJIH-
YeHHud.

2, Bepranvibie Tereckonwt (peaexropui)

Baarozapa BO3MOMKHOCTH U3TOTOBAATL BCE
fonpliye CTeRJNIAHHBIE JHH3H (IpexAe BCEro
OTJIMBATH HX)ZHAMETP OfbeKTHBA MOMHO GHLIO
¥BeNTHYHBATL Bee 6osbiie H Goibine, Ho Tak kax
9T0 YBeJIMYeHHEe MMeeT TeXHHYecKHe rpaHHUB,
TO yie AABHO NMPUUIIM K MEICIH O TOM, YTOGH
BMECTO JIHHIEI MOCTABHTE HA ee MecTo Honnmoe
aeprano. Taxue aepKana HIroTOBAATDL Jerue,
yeM GOoAbINMe AMHIEL M3 CTeKAa, BO-NepPBHIX, B
cayuae sepkana obpaborru (maudoeru) Tpeby-
eT JHIIL OfHA MOBEPXHOCTh, BO-BTOPHIX, OHH MO-
YT COCTOATH U3 HAMHOIO GoJee TONCTOrO CTEKAA,
YeM OHO Ay4vmle aainuliaeTcA OT NoBpekKAeHHA
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Pue. 41. YcTpolicTBO JepKANBHOr0 TeAECKON& CHOTOM
- Kaccerpena 1 HuloTona.

(KpoMe TOTO, 3ePKAN0 MOAACPIKHMBACTCE Kpemie-
HHEeM HA ero cropoHe, He ofpamieHHoil K obfwex-
y). Kaxaelit reneckon ¢ orpepcTueM Golee MeT-
pa (ZuameTp oOBeKTHBA) ABAAETCA 3ePKAJBHEBIM,

Ilens MpuMeHeEHs BOTHYTOrO NMOAHPOBAHHO-
ro sepkajia B pedJeKTOpax COCTOUT B TOM, ITO-
§nl npU IOMOLIH €ro MOCTPOHTE NG BOZMOMKHOC-
TH ApkKoe HzofpaskeHnHe obpexra. Tak xax Ta-
®oe 3epKaNo (HeCMOTPA HA erg NMpeHMyIlNecTBa,
Ha KOTODBIX MEI 3/leck He MOMeM NoapobHo Oc-
TAHABAHBATLCA) He ABAAECTCA <«NMPOZPAYHEIM»,
Kak o’beKTHB, TO BCTALT BONPOC, KAk H3o0pa ke-
HHe, IOCTPOSHHOE 3ePKANOM B ero GoKyce BHYT-
pu Ty6yca Teneckona,. CHENaTH AOCTYNHEIM AAS
HAOAIONeHHA IAa3oM.
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Ha puec. 4] poxaszaHH JBa BO3MOYKHBIX Ba-
puanra. Konerpykuua HeoToHa comepHT Ha
ONITHYECKOH OCH MAJIOe NIJAOCKOe BEPKAJIO, KOTO-
poe MeHAeT XON Ayuell, HATIPABAAS UX NMOJI npa-
MEIM YTJIOM B CTOPOHY, K OKYJAAPY.

B cucremy KaccerpeHa BKJIIOYeHO BHITYKIOE
«YJABNNEBAOIIEes 3EDKANO, KOTOPOE HANMDABIR-
eT NYYM K OKYJNAPY Uepes OTBepCTHe B IeHTpe
raaBHOrO 3epkasia. Bo mHornx pedaerTtopax
YYBCTBHTENBHOE K HM3MEHEHHAM TeMIepaTYPH
.3€PKANi0 H ORYAAp TIOMEmIAIOTCH He B OJFHOM
skecTkOM Ty(yce TPpyOE, 8 MOZAEPHUBAIOTCA B
Ae00XoqUMOM B3AMMHOM NOJOMEHUH INPH Io-
MOIIH KOHCTPYKUHH cTep:Hell. BepkaapHbie HH-
CTPYMEHTHl JA10T BOSMOYKHOCTE TOJYYATH 3HA-
yuTensHo Gonee ApKHe n306paKeHUA.

Monrupoexa

Bonsuioe sHaveHHe ANA OPABHABHON pAGOTHI
TeNeCKoNna MMeeT ero ycraHopka., Urobnl samgu-
THTH HHCTPYMEHT OT COTPACEHHI, OH BMecTe €O
-CROSH MOHTHpPOBKOilI CTABHTCA HA OCHOBAHUE B
BUJe KOJNOHHEI, Heé CBASAHHONH ¢ OKPYIKAIOIUNM
ee ananvem, Takum obpasoM, koneGanusa Ho-
CJAEAHET0 He MNepefaloTca HHeTpymenty. Ilpn
oToM GOXBIIYIC pOJNL HIpPAeT TaKMe To, 4TO
HHCTPYMEHT IONYyCKaeT TO4HOe M yYIobHoe ans
paboTel compoBOKZeHUe HefecHOro caoja.

3necs BHIPYYAET RNAPAANAKTUNECKOR MOH-
ruposxa (puc. 42). CymIHOCTE €e COCTOUT B CXe-
AVIOIEM ! TeNeCcKOD MOXKeT BPAINATHCA BOKPYT
ABYX OCeH — YACOBOH OCH H OCH CKJIOHEHHM.
Yacopag 0Ch TNADPANIEABHA 3eMHOM ocu (OHa
OONKHA BHICTABJATHCA B KaXKAOM MecTe Ha-
GAIOBeHHA B COOTBETCTBHH ¢ ero WIMPOTOH) H
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Pre. 42. llapannakTHyeckas MOHTHPOBKA.

HANpaBNeEa Ha moawe mupa, Tax kag suanmoe
BpamIeHHe He6aA INPOHCXOAHMT BOKpPYr 3eMHON
ocH {0ch MHpPA4), TO He0OX0AMMO TONBKO ABUMATH
TeNeCKON ¢ TOfl ke CKODOCTHIO BOKPYP TacoBOif
OCHM; TOILA KaKEad 3Be3ja, NoliMmanuag B goae
3peHHA, ocraerca B Hem. CrneixeHue Begerca C
NOMOINBI0 TOYHBEIX MeXaHHYECKHX WJIH 3JIeKTPH-
YeCKKX OPHBOAHKIX ycTpoiicTB, KoTophle o6bIY-
HO VIOPABAAIOTCA TOUHBIMH ACTPOHOMMYECKHMMH
YacaMH, HAYIIHMY 10 3Be3AHOMY BpeMeHu.
Hauflonee KpynHele COBPeMeHHBIE TEICCKO-
nbl — pedexTopHl ¢ OueHER (OJBIIMMH JHA-
MeTpaMM sepkaja. KpynHeltmnit WHCTpyMeHT B
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Eepone ycranopnen B TayrenGypre 6x1n3 Uennt !
(ruamerp sepkaxa 200 cm); 8 CCCP szannauu-
POBAHO CTPOUTENBCTBO B-MeTpoBOre pediekTo-
pa. Kpynueliunii pedaexrop B MHpe (anamerp
sepkana 5 x) maxogurca 8 KamdopHuu, kpyn-
Heduit pedpakrop (c AHAMETPOM OOLEKRTHBa
102 cm n porycHrIm paceToaHuem 18 M) — B
Huraro.

Paszymeercs, TedeCKONEl NPeACTABIAIOT €O~
601 caMy10 3HAYHTENBHYIO YACTH ACTPOHOMHYe-
CKOIO <apCeHaAlNa», HO B CAelyollieM pasjerne
mul 6yaeM HMeTH BOZMOMKHOCTL YOeZHThCA B
TOM, YTC ACTPOHOMKE PACIOJAralOT ellle ¥ Pa-
AOM APYIHX HHCTPYMEHTOB RAA HCCNeZOBAHHA
HeGeCcHBIX Ten M mpoueccos Bo BeemenHodl.

Metoanl RecaenoBAHNA

JdreM u Houblo paboTAIOT ACTPOHOMEL B HAa-
YUHEIX ofcepBaropuax 3emmn. Kpome onucan-
HHEX HceneJoBaTeabeKux pafor, K HX 3agauyaM
OTHOCATCA W TAKHE, KOTOPhle JOMHE OBITH IMO-
CTABJIEHH Ha chyx6y e’kefHeBHEM NpaKTHYe-
CKHM norpebnocrsM uenosexa, Ha Goabuioro
YKCAa TAKHX 37184 HEKOTOPEEe MBI PACCMOTPHM
nogpobHee, YTOGH MOHATE HX CYHIHOCTH H 3HA-
YeHHe.

Caymba epeMeHy — OQHA H3 TeX 3aJ8Y, KO-
TOpBIe DOMKHHK BHIIOJHATHLCA Henpeprieno. Ha-
IIM CYTKH KAK OCHOBHAS eQUHUIIA BPeMeHH HAB-
NAOTCA NPON3BOOHEIMH OT BPAIEHUA SeMJH.
Henr HauMHAETCHA H KOHYAETCS B MOMEHT HMMXK-

! B CCCP HepaBHO BCTYANA B CTPOH Teneckon-ped-
NEeKTOp ¢ ZuaMeTpoM 3epkana 2,6 » (Kpmmcran acTpo-
dusuveckan ofcepsaropun). — Ipum. nepes,
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Helt Kynpmunanuu Coauua, T. €. B MOMEHT ero
caMore ray6oxore moJoeHMs TIIOX T[OPH3CH-
TOM. : '

Vite IPH PACCMOTPRHHUH IMOACHOTO BPEeMeHM
MBI BLISCHHIH, 9TC $T8 KYJASMHHAIIHA B MeCTAX
¢ pasAH4YHoA reorpadguyeckoil goarorolt npuxo-
OHTCA Ha pasHoe Bpemsa. Ho xpome pasawaasn,
o0yCIOBAeHHOrO 3THM, CYLIECTBYeT ele B Xpy-
roe, KOTOpPOe YCaoxHAeT cueT BpeMenn. Cornac-
HO BTopoMy 3akoHy Kemnepa, 3eMaa ABukeTcH
no cBoeil opbure Bokpyr Conxnna He ¢ IOCTOAH- |
HOit CKOPOCTBIO: HA yuacTKaXx opfutel, Goaee
6nusxnx ¥ CoaHny, ee ckopocth Goxeme, ITo-
sromy H CoJHIE B PABHEIE BPEMEHA rOAA KYJAb-
MRBHHPYET B OAHOM W TOM e MYHKTe He B OJHO
BpeMHA, NpHYeM EBDeMA BepXHell KynbMHUBaunH
MOMET OTAUYATLCA A0 YETBEPTH HACA OT KyJAb-
MHHALMK <cpenueros Coxuna. Takasa uenpa-
BHABHAA TIOCAELOBATENFHOCTE MOMEHTOB KY/b-
MHHAI{HMK, €CTECTBEHHO, He MOXeT CJAYEKHTE OC-
HOBOI{ TOYHOTO cueTa BpeMeHH. IlosTroMy B OC-
HOBY. CYETA BPEMEHH ACTPOHOMEI ITOJOMKEIH
BHAHMOe ABMMeHHe cpexuere CosHUA, NpHueM
TpHHUMAETCH, YTo 3eMida ABHKeTCA BOKPYr
Conrua mo Kpyroeoi opbuTe COBePIMEHHO pae-
HOMEPHO.

CleROBATENBHO, TPABHAEBHO CAENAHHRE COM-
HEUHEIE YAachkl MTOKAIHBAKT He CcpelHee, a UcC-
TUHHOE MeCTHOE apeMs, YTodn 1OCTABUTE Yachl
M0 COAHEeYHHM YAcCaM, CJefyeT HpeXKAe BCero
npuGARHTE HAHU BBIYECTE M3 HX MOKAsaHUI pas-
HOCTL MeXJIY HCTHHHBIM U CPeAHHM BpPeMeHeM,
T. €. UCTHHHBIM K cpeaHuM CoxnpeM (Taxk Hasbl-
BaeMoe YpaeHeHue speMenru). B pesynsraTe mo-
JAYUYNTCA MeCTHOEe BpeM#, KOTOPHIM MOMHO Oea
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1 TPYBA T

Kpyz . :

‘ Ocb spawenua

Oxynap

Konowna KowouHa

Pac. 43. Mepusuanuufy xpyr.

HIMEHEMIsI MOMLAOBATECA B ZAHHOM YACOBOM
nosce .,

Ina ocymecrsaesua caysbel TOUHOTO
BPEMeHN e:xefHeBHO NPOM3BOAATCA Habmone-
HAA M M3MepeHMA, HAMPHUMED, C MepuduaHHbiM
xpyzom (puc. 43). D10 HHCTDYMEHT, KoTopmft
MOM¥KET [ABHMATHECH TOMBKO B ITIOCKOCTH MepH-
Auana, B oxynap Teseckona BMOHTHPOBBA
Kpect Hureli. B MOMeHT NpoxomIeHNs CBETHJIA

! 3mectr apTOp NONMYCKACT HETOYHOCTH: NTOOB MOMY-
4HTH NOACHOe BPeMs, HeoOXORHMC Y4eoTEH €I PAIHOCTH
MEMEY ACATOTOR Metta B HOMEDOM YALHBOTO NOACA, Phl-
pamennoro B yacax. Hacenenne CCCP museT no Tax Ha-
BLIRAEMONY GeKDETHOMY §PEMENN, IAN TORYHEHHA KOTO-
POTD CALAYET K NOACHOMY BMPeMeHM npRGABMTE OOMN
yac. — fIpum, nepes.
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yepes CePeAMHY TOJd BPEHHUS ¢ DOMONIBIO KOH-
TAXTHOrO YCTPOicTBA HAETCH TOUYHAA METKA Bpe-
MerH, ITo AaHHEIM TAaKUX HabMOZeHMUIl KOHTDO-
AUPYIOTCA BHICOKOTOYHBEIE HacChl OGCEepBATOPIHN.

Ha acTpoHOMHYeCKHX ofcepBATOPHAX NOJABL-
BYIOTCA OYeHb TOYHBIMH MOATHUKOSLIMU “aCO-
Mu, QHH cofep:KaTed IPH CTPOro ONpefeneHHOM
Aas/leHMH BO3AYXA H TOCTOAHHON TeMIIepaTy-
pe, 4To0bl YOTPAHHTE BCe BHEIIHHEe BAMAHUA HA
TOYHOCTH X0fa 4acoB, B HacTosmee BpeMs HM
HA cMeRy MPHXOLAT elle (onmee TOUHBIE KEaQp-
yesovle 4achbl [a TAKIKEe ATOMHBIE M MOJEKYJIAD-
HBle CTAHZAPTEI YACTOTHI M BpeMeHH.— Ilepea.).

3HaYeHHe CHOeKTPAJBHOrO AHAJMH3A, OCY-
LIECTBASEMOrO IPH NOMOIMIM 0COGHIX HHCTDY-
MEHTOB, YiKe NOJYePKHBANOCH BRIINIE.

CoBceM Monogoit HAYKOH, ecIH CpABHHBATH
ee ¢ ACTpoOHOMueH, ABAReTCH PadUOGCTPOHO-
MU — HOBOE HANPABJEHHE B HCCJISAOBAHUH
HeGa. HeemMOTpA Ha 9T0, PATHOACTPOHOMMR YiKe
fJecTalile «OTMeTHIA» CBOE POmAeHHE. ITO OT-
HOCHTCA B OCODEHHOCTH K W3YYEHHIO CTPOeHHS
uamreit TanakTHEM, ZPYFHX rajJaKTHE U BoobLIe
AocTynHell B Hacrosalee BpeMA uyactu Beenen-
HOH.

JAng npuema odens craforo pagHouanyde-
HHA NPUMEHAIOTCA 8HTEHHE! GOJIBIIOH NAOUIAAH,
B HeKoTopoll cremeHn NOAoGHBIE ONTHYECKHM
pednexropam (puc, 44), Hanpumep, moasusxHOe
napafonHYecKoe <3epKalio» H3 Menxoft ceTkHM
OTpaXkaeT Najallllie BOJHH K cofupaer MX B
doryce. 3aech PACTIONOMKEHEl, KAK H B TeXHHKe
YABTPAKOPOTKEX BOJAH, Aunou [manm ofnyvare-
nu apyrux tunos.— Idepes.| ana mnpHema pa-
AUOMBAYYEHHA PABAWYHBEIX JAJHH BOJXH — QT
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Aunonomnon
aNMEHKT

Peeprexmop

Pue. 44. PagmoTeneckol M ero cxema.

1 ¢cae a0 10 x. Uanyyenme MOMKHO CAVUIATE, CHU-
MATH OTCYeTH! Mo Npuopy WM BECTH €10 He-
MPePHIBHYIO 3ATUCH.

Ilockoabky BehaegcTBHe SHAUHTENLHO GoNb-
mtefi AAMHRK PAJHOBOAH NO CPABHEHHIO € ONTH-
YeCKHMH  PAZHOTeNeCKRONN IO pAa3pemalplei
CIOCOGHOCTH YCTYIAIOT ONTHYECKHM B MHIANHO-
Hbl pas, ORE KOMXKHE! OBITh 0OTeHB GonbIIUY pas-
MepoB, yTolSk! paspemaTe AMCKPETHHE MHCTOY-
HUKH DPAIUOHRNY4YeHNA MAJOro panamerpa’.
Kpynuettmnii g0 cux nop Muerpymenr B Jxo-
Openn Boax, Aurnaus, umeer AHAMeTp 18 M;
KpynHelimu#t HeMeuxuii pagHoTeneckon (Zua-

| Eme 5 1961 r. 8 AHPAHM ¢ ROMOWLY0 DIANOMHTE]D-
depoMerpa OLLTH HIMEDEHM YTAORKES OHAMETPH PAAA HO-
TOUYHHKOB PAlIMORINYYEHMA sennunroll HeCcKOALED ¥riao-
BHX ¢exyrA; B 1963 r. » CIDA Smam mamepeHB KooD-
OHEATE MHOMHX PAAHOHCTOUHHEOD ¢ TOYJHOCTRN A0 Heo-
ROABKHX YrTaBWX CeKyHX, — Hpux. nepea,
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MetrpoM 36 M) maxonurce nog BepamHoM (OK-
pyr Apnepexod).

Pazuousnydenne MoxeT SHTL COBEpIIEeHHO
PASAHYHOTO NMPOHCXOXKASHHA. JT0 MOKeT OHITh
H3NyUeHHe 3APAMEHHEIX YacTHL, ABHXKYIIHXCH
B MATHHTHOM TIOJIe ¢ OOJABLIOH CKOPOCTEIO (CHA-
XporpouHOe  pajuousayuerue). B gpyrmx
CAYYAAX rA30BBIE MACCH MOTYT HAXOOHTHCA B
HHTeHCHBHOM TypOyieHTHOM ABmxeHuu, Ilpu
ITOM BCREACTBHe BEICOKOM TeMIepaTyphl HOpAZL-
xa 10000°K atoMBl rasa HOHUBYRTCH, T, €.
TepAI0T OOJHOCTHEIO MJIH YACTHIHO CBOH DJEKT
poubl. Taxoif ras HA3ZHIBAIOT AAGIMOE,; IPH BOS-
HUKHOBeHHH KoJebanuft nnagMa Hanyyaer pa-
OHOBOJHEI | (HAa3MeHHOEe HAJIYUeHHE).

K ocofenHO BAMHEIM H 3aMeYATENLHBIM pe-
SYJIBTATAM OTHOCHTCA OTKPHTHE H HCCHNEROBA-
HHe TPeTEero BHAA paguomsnydeHusa. Peub uger
O TAK HARLIBACMOM H3NY4eHHH B MEHUH HA Of-
Hoit onpegeneHHON BOMHe B MPOTHBONOAOKHOCTD
YNOMAHYTOMY Bhlllle HeNpepLIBHOMY [0 uacTo-
ve.— Ilepee.] paRuOK3AYYEHHUIO, DTA «PAZHONH-
HHA» BO3HHKAeT Oaarozapsa ¢QuawueckH Xopo-
mo uzBecTHON ocofeHHoCTH HeATPaNBHOrO ATO-
Ma BoZopoja. OcHOBHAR 4YACTh BOAOPOAA BO
Beenennoii CocpezoToveHa B TAK HABBIBAEMBIX
obnacrax HefTpaNsHOrC BOAOPORA, T. €. BOJKO-
poa (mpu 50°K=—220°C) naxogurca B HOp-
MankHoM ((pmawdeckn HefiTpaabHOM) cocTodA-
HHH. JT0 3HAYMNT, UTO BOKPYF SApPA aTOMa Bpa-
LaeTcst OAHH 5AeKTpoH. Baarofaps nsMeHeHHIO

! Cymecrsyer apyroit, Gonee ofmiuii sua peaHowany-
YeHHA NJNAME — TeNAOBOE HINYHEHHE, BOZHREKAKIICE
apu naanuon.eﬁcrnnn SACKTPOHOBR ¢ AAPAMH ATOMOB Ia-
sa. — pum. nepes.
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BPAlATENLHOTO MOMEHTA OH MOMKET HAXOZHUThCH
B JAByx cocroaHusx. IIpH mepexoaax mHa
OZHOro COCTOAHMR B APYroe PasHOCTh 2Heprmit
cocTOAHMI ManyuaeTca Ha BoaHe 21,2 cm; avo,
TAR CKa3aTh, MTWHHA PpayHrOdepa B paguoOIHa-
masoHe !,

Mexay npouum, nuuua 21 cM, worTopas
nprofpena oYeHb BAYKHOE SHRUECHHE B HCCeLO-
eaauu BeeaeuHoil, co Beell HAAEIKHOCTBIO TTOH-
TBEDAUNA NPEeINOAATARIMIYIOCH pAHee ¥ UACTHY-
HO OOHADYIREHHYI0 IO ONTHYECKHM Habaiofe-
HHAM CIIUPANBHYI0 CTPYKTYPY Maeunoro Iyru,

PaguoacTpoHOMHs nmpuBena ¥ OTEPRTHIO Ie-
J0TQ PAAS OTAENBHEIX OYe€Hb MOLIHBIX HCTOM-
HUKOB U3Ay¥eHHd, Clofa OTHOCHATCA YHOMAHY-
Thle BHIINI¢ HCTOYHHKH CHHXPOTPOHHOTO H IJIA3-
MEeHHOT(O H3JNY4YeHHA, B 0COGEHHOCTH HIBECTHEHIe
TyMaHaocTH (TyMaHHocTh B Opuone un CepepHasn
Amepura B Jlebene). KpoMe 5THX e«guckper-
HBIX*» HCTOMHHKOB KOCMHYECKOTO PagHOH3AYve-
HHA, CBAIAHHBIX ¢ Hamedt Fanakrukoilt, eyuecr-
BYIOT ellle HCTOUMHHKH BHEMAMAKTHYECKOrO IIPo-
ucxoxAegHa. Oxono 20 u3 HMX OTOAECTBIAA-
I0TCA ¢ COCeAHMMM 3Be3AHBIMH CHCTEeMAMH
(ranpumep, TYMARHEOCTE AHAPoMear). Ilo oTho-
IMeHHI0 K HX ONTHYSCKOMY HINYYEHHIO PASHO-
H3AYHeHHEe ABIAETCA CradbIM.

! 3neck ABTOD AOMYyCcKAeT OMHGKM, 0 MOBOZY KOTO-
pHX HeobXoAMMO cHesaTh EBA 3aMeuanda: 1) paguous-
ayvesme 8 aunuu 21,2 ca ofAsaHO CBOAM BOIHHKHOBE-
KHEeM NepexoaaM He DAEKTPOHE, & ATOMA HE ONHOIO Co-
CTOAHEA B APYTroe — CHGACTBHE TAK HashiRaemoli chepx-
ToHKOH® CTPYKTYPH A8TOMA BOAOPOAA; 2} uame Beero
muaua 21,2 ex Habaopaerca Kak SMHCCHA, A He MOTVO-
meHHe H DOTOMY He MoXer OHTE HaiBaHa JAHHWel
Ppayurodepa. — Hpum. nepes.
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HekoTophie BHeranakTndeckHe ofhekTH JAA-
0T OoYeHb MOLIHOe pagHousaydeuwue, Tak Kak
OpH 3TOM pedb HAET, HeCOMHEHHO, 0 3Be3THEIX
CHCTeMAX, TO MX HASLIBAIOT PaOUC2AREKTUKAMIL,;
HX PAAHOHIAYYeHMe SHAYHTEeAbHO MOIIHEe Of-
THYecKoro. I[o3ToOMy ¢ NOMOILIBK PAZUOACTPO-
HOMHU MO:KHO 0GHADYHKHBATE TAKHe o0BbeKTHI,
KOTAa ONTHYECKHe METOAM OKA3EBaloTca fec-
nomowmiHpiMu, Ho 3To 0o3HawaeT, YTOo B HACTOA-
iee BpeMs PAZHOTENECKONM NIPOHUKAIT AATE-
Ile B MHPOBOE NMPOCTPAHCTBO, YeM ONTHYECKHE
TENeCKOMHL.

Tarun oOpasoM, HMeHHo Gnarogapsa pagHo-
ACTPOHOMUH AHAMETD AOCTYIHOTO HAIIUM HA-
GniofeHnAM «mupas Jgocrur 20 ManaHapaor
CRBETOBBIX JIeT.

B 3axma0YeHHe CJAedVeT YHOOMAHYTE ellle
ORHH BMA <«O4YeHbL GIUSKHX» PAAUOACTPOHOME-
YecKUX HAGMIOZeHUMN: <aerod paduosxar. Bro
Ccrnocof HCCAegOBAHMUSA ACTPOHOMHYeCKHX O0Bex-
TOB ¢ NoMOLUBLI paguonoxauuu. C Bemau H3AY-
YAIOTCA UMIOYJIBCH KOPOTHKOBOJHOBOTO DPAJHOHI-
JAY4YeHHA M, OTpa)KeHHHe OT HefleCHOrC Tensa
(Conuue, JIyua, Benepa, Mapc, lOaurtep, Mepky-
pHii), IPHHKMAIOTCA BHOBD.

Ilo =mpemenu pacnpocrTpaHeHUss WMHOYAL-
¢A MOMHO B YHCJe APYTHX BeJINJYUH ONpeseHTh
paccroanie go obwekra. Merog pagmosxa mpn-
HeC Oomelline VOIeXH B MCCHeTOBAHMH METeOn-
HBIX NOoTOKOB. OTpaskeHUe paAJROBOJH OT ec-
TECTBEHHBIX HAH MCKYCCTBEeHHBIX HebecHBIX 00b-
€KTOB (CHYTHHKOB) MOXKHO HCIOAB3OBATE AJAA
OCYIIeCTRACHUA MEeRKOHTHHEOHTAJILHOK paguo-
ceaay. [lepBkle TakHe NOMHTKE YBeHIAAHMCH YC-
eXOM.
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KAK MOXET PABOTATE ACTPOHOM-TH)BHUTEME
AcrpodoTorpadas ¢ DPOCTRHIME EAMeDAME

Kro xorb HeMHOro 3HaKoM ¢ doTorpadmei,
TOT NpPH cBOoMX HABMIOZeHMAX BCKOPe OMIYTHT
norpeSHOCT: TMPOBOZUTE HX doTorpaduyecKnm
cnocoGom. B 3aBHCHMOCTH OT TOro, Kakas Hc-
noansyercsa KAMeDa M NpPHMeHAeTA AU ONTH-
YecKHli MHCTPYMOHT, CYIIECTBYIOT PABAHUHBLIE
cmocolr oTorpadmposanns HebecHu!X ofnex-
TOB.

1. Be3 renecxona

O0BbeM 3afad, KOTOpble MOXMKHO PpeIIaTh ¢
nomoles® Hororpadun Ges nmpEuMeHeHMdA Tenec-
Kona, orpaHnAYeH, HO CHEUMKH, HeCMOTPA HA BTO,
MOTYT GHITE OYeHb HHTepecHHMH. IlpocTeitmras
8ajaua — 3TO0 VYiKe YNOMHHABIIeecd doTorpa-
daporanre MeTeopHHIX cnepos. Kamepa (aas
oToil 3njauM AocTaTouHoll OvieT AamMe camo-
AenbHaf) sakperaserca (HAH Jame KaajgeTcs
OpsAMO HA 3eMA0) H O0BEKTHE HAIPABIAETCH
Ha usbpanHyle uacTh 3Be3fHoro meba (Hemane-
KO OT mOMIOCA MUpPa), 3aTBOD KaMepPhl OTKPEH-
BaeTcH (M TPH BTOM SAKDENAdeTcH) M 3AKPH-
BaercH uepes 1—2 yaca. Paaymeercs, He Zomx-
HO G6BITH MeIIAKOIIHX 3eMHEIX HCTOTHHKOB CBETA.

Ha skcnosmpoBanHoil TakuM o0pasoM mien-
Ke BMeCTO TOYEeYHBIX Kaobpaenuit spess mony-
YAIOTCA AYTH OKPYMHOCTEN, TAK K&K 38 Bpemd
BKCNOZNIHY 3eMAT MNOROPAYHBAJACH OTHOCH-
TensHO 3BesaHoro Heda. Ecan HYKHO MONAYIHTE
¢ TRKOTO CHUMEKA AelicTBHTEeNLHEIN BUAL Heba, TO
caeAyer HadanbHBEle TOYKH AYr OTMETHTH HAa
nAaHKe WroNKoil 1 saTeM NepepecTn HX Ha Ge-
AVI0 NOZKJAZKY (KApaHAAIIOM MIAH TYIILIO):
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ME NOJYYHM TOYHYI0 KAPTHHY cihororpadbupo-
BaHtoft yacTy HeGa. (Kro uMeer onkiT B TEXHH-
Ke MedaTaHus, HalgeT cmocol mnarotoBuTs H3
CHUMKOB IHANTO3NTHEEL.)

Ecnu B BamteM pACnOpAXeHUH eCTh CBeTO-
cHABHAA Kamepa (ot 1:2 mo 1:4,5), To oHa
[O3BONAET AEJATE CHHMKH OTHeNnHEIX Hebec-
HHX 00berToB. OnATr HeOOXOAHMO HAZEMKHO
YCTAHOBUTE KAMEDPY ¢ MOMOWIBIC IITATHBA HJIH
apyroro ycrpoiicrsa, Tark xax macmrat u3o0-
PAXKEHUH OYeHE MAN {npu POKYCHOM PpPaccTof-
uum xaMepnl 5 cx Coxnue n JIyHa SyayT WMeTh
pazMepbi anms oxoxe 0,5 Ma), reobXoauMo
nocnefyiomee yeenuuenue. [lpu atomM, ecrecr-
BEHHO, HENOCTATOYHAA DE3KOCTh NPOABIAETCA
OMeHB CHABHO. II0ATOMY BpeMSA OKCIOZHLHH He
AOMAHO TNpeBLIIATE HECKOABKO cexyHi. Iloa-
Xogamumu ofpeKTaMi ABAAI0TCA JIyHa (B BHae
cepna) Bau Coaune (CCHABHEIM HelTpPANBHEIM
duxeTpoM u Majgoli auadparmoii): JIvea oco-
GeHHO XOpolIa, KOrga CHHMAKTCS HAXOAALINeCA
PALCM ¢ HeH sApPKMe TLIAHEeTH M 8Be3anl. Jyeer-
BHTEABHOCTh NIJIEHKHM M BpeMSA DBKCHOBHUMH B
yHeRe INPOYAX (QaKTOpoR ONpPEAesAIOTCA Ap-
KOCTBLIO H3olpameHHda o0beKTHRA M Hela, 4 TAK-
JKe BpeMeHeM MpPOABJEHUA, [IOITOMY TPYAHO
EATE TOUHEE coBerhl. WMHTepecywwniica aTuM
mofurens nogbeper AyYmHe YeJOBHA ONBITHBIM
nyteMm. C mefiTpaNbHHM GUARTPOM H ¢ Manoil
Znadparmofi MOMHo TNOAYYHTE (ororpadun
COJIHEYHOTo cepna EO BpeMdA 3aTMeHHA.

2. C reneckonom

NOABNSETCH MHOTO BO3MOXAoctell gaa doro-
rpacduponauna. MoxHo auBo YAAJANTL ORYIAP
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TeJeCKONIA M ITOCTABHTEL HA €ro MecTo KaMepy
0e3 OOBLeKTHBA, 3AKPENHB e¢ ¢ NOMOLIBIO Tepe-
XOAHOrO KoJAbna, aubo sakpenurs xamepy (¢
oGbeRTHROM MAU 063 Hero) mosALu OXKYAADPE Te-
Jecxona, Ecan gepxaTenb OKyAAPa HMEET pesb-
6y, TO Jerk0 M3TOTOBHTH IIePeXOomHOe KOJBIO
Bnd KpenaeHUA KAMePH K ORYyAApY, 4Todm mo-
JYYHATH 2CPKANBHYI0O KAMEDY AJAA MANOMACII-
Tabunrx ¢Qororpadmuit. MexaHnk HaR crecapb
MOKeT BEITOYUTE KOABLO, KOTOpPOe ¢ OAHOM CTO-
POHB Hecer peznby INA HepicaTeNA OKYNApPA,
a ¢ gpyro#t — fna xamepnt. C MOMOUIREG 3TOrO
KOAbIA MOKHO SHCTDD NPDUBHHTHTE KOPIIYC Ka-
Mepbl K TeJecKony.

Ecnu HeBO3IMOMKHO  OCYLIECTBHTh TAKOE
KpelLieHHe KAMEPH (HANPDHMEp, eCcjaM CaMo-
JencHBEIT TeJecKon He cHaf:ken peanfoit Ha
Fep:Ratesne OKYJApa), TO MOMHO KpellHTh Ka-
MepY K TeNeCKONY ¢ TIOMOUIBID JPYroro yeT-
poiicrea. Ha puc. 45 nzobpaxena ogHa U3 MHO-
THX BO3MOMCHOCTEH,

B oGoux cnyyaax yeBeJWYeHHHIRl 34 cuer Ka-
MepBl BeC TeNMecKOmfA HAZ0 KOMNICHCHPOBRATH
nyreM cMelteqita TpyOnl TedecKona B IITATHBe
HAHM NPHA NOMOLIM IIPOTHBOBECA.

CicTeMa xaMepa — TeNeCKON  OTKPDBIBAET
nepen @gororpadupopanneM Heba MHOReCTEBO
HOBBIX  BOoSMOJKHOcTelf.  dororpadupyemule
obbeKTHl cTAHOBATCH OoABINEe M NOKA3LIBAIOT
sHavHTeneHO Soarme neranefi. Ilpexne cmum-
KoM cnafnle U Majdle To pa3MepaM HebecHble
rena (dasw Benepni, enyrauxu IOnurepa) cra-
HOBATCH BHINMBIMH H MOTYT GHITE choTorpadu-
posaHH. Ho Tenmeps mogBAAIOTCA W HOBRIE TPYA-
HocetH. Hla-3a yRenuveHHA ABMIKeHHe Hefa kKaK
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fNepexodvoe

Kamoio
Tyéyc mpybet  Gnpaea owyAnpa Ka »:fepa
k Oxynap
!
Kpenaesue

Puc. 45. Kpennenne Kamepm K TelecKONY TpPH TOMOMIM
OepeXofHOro RKOABOA HAH RPeNAUIero YCTPOACTBA.

6Bl YCROPHAOCH, TeM CAMKIM BpeMs PKCIIOSAIHM
KoK Oul caenanocs MeHeIe. BpeMs 3KCNOSMILH
B HECKOABKO CEKYHJ YaKe NPUBONUT K PA3MA-
3HBAHUIO H306pAeHHA, KOTOpOoe CTAHOBHMTCH
elje 3aMeTHee Npu GoABLIMHCTBe pafoumX yme-
audernit. UTobsl noayuuTs BosMowHO GonNee
peskue CHUMKH, YA06HO NpUMeHATH ciaGono-
raowapmEl Kearwit bunrTP, OH <IpOrAATH-
BaeT» uabBITOYHOE HBNYUeHHME B CHHHX MYyYax,
PDorycHpoBKa TOxKe TpelyeT HEKOTOPOTO HA-
BbIK&, €CAH OTCYTCTBYET 3ePKaJbHAS KAMepa,
¢ Koropoit Takas mpoblemMa He BOZHMKAET.
Habmozaremwo u dororpady npegcrabas-
10TCA cAMbe pPa3JIHYHBe BOIMOMHOCTH ANd
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#Ha0A0AeHRIL B 34ABACHMOCTH OT YyBelINYyeHHA
Teleckona. BpeMa 9KCOOSUIHH ZAA PASAMYHBIX
00EeKTOR (B BABHCHMOCTH OT HX SAPKOCTH M ABU-
wenun) uenecoofipazHee Becero HAXQAWUTE Me-
Toaom npof. Bo Bcakom cayuae, npPOABAATH
NJeHKH JNydgille BCEr0 CAMOCTOATENLHO, TAK KK
B $oroaTense OHA NPOABIAIOTCH B TeUeHHe
CTAHRAPTHOrO MPOMEKYTKA BPEMeHH, a Mhl
MeX Ay TeM CTPeMHMCHa JAyYIle M JoAbllle Bec-
TH TPOABAEHHE C HENLI0 BLIABNCHUA KAK MOIKHO
Gonrimero uncna geraseif.

TIpu ¢ororpadpuposanuu ConHna Tpebyer-
c8 colaiogaTh OcTOPORHOCTE! Vike Teneckon
¢ oyeHb MadsM O0bexTHBOM cobupaeT Takoe
KOJTHYECTBO COXHeYHOH 3HeprHH, Y10 KaMepa
(0coGeHHO UYBCTBUTEALHEI ImeResoli 3ATBOP)
MOKeT OKaBaThea noppexacanofi. Iloatomy
Jy4qIIe Beero BCEeTAA MMeTh CHIABHO MOTJIOLIAO-
muit geitTpanbiulll QUIALTD MeWAY OKYIAAPOM
A xamepoii!

Eme Gonpirue BOZMOMKHOCTH Ha IONpHiLe
actpodororpadhHu WMeeT, ecTecTheMnD, o6aaga-
Teay TenecKoNa, KOTOPHIE MOXHO BecTH 34
HefGoM IIpPY HOMoOLH rHOKOTO BAJMA HIIH gaXke
Moropa. OaHaKko roBopMTh 06 PTOM — 3HAUWNO
Our BEISiTH 38 PAMXH 3TON KHAru.

Mu crpomm Texecxon

Borpmoe YHCAO KPRCHBRIX H PEIKHX obb-
€KTOB MOMHO YBHAeTH, KpoMe OHHOKAA, C 1O
MOIIBK MPOCTOr0 CaMOJENLHOIO TeJdecKoNa.
¥xe npubop ¢ 10—15-kpaTHHM YpenuueHUEM
NIPefOCTABNASIET BOIMOKHOCTE NIOGOBATRCA YAM-
BUTEJEHO Kpacnamm BuaoM JIyHbl. C HuM MoK-
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Puc, 48, TeReckon ¢ AXPOMATAYECKAM OOBREKTHROM.

HO HabmoaaTh (Yepez TeMHoOe CTeKJ0!) MATHA Ha
ConHne u cepn BeHeps! BO Bpems €€ HHIKHUX
coepunenuit. Kpome Toroe, mMoXHO paccMaTpH-
BATE MHOMOYMCHEeHHEIC NPEKPACHBIE 3Be3MHBIE
CKONJIEHHA H MHOXecCTBO apeas B monoce Mney-
Horo IIyTn, a Takke sApuafiline TYMAHHOCTH
B Opuone 1 B AHApomene.

AcrpoHoMiuecKknii Texeckon B mpocrefimem
cAyvuae COCTOMT M3 ABYX TAK HAJLIBAEMEIX BBI-
NYKAHX ANH3: obbexTHRa M OKYJNApa. OHn
JONAKHEL GKITE OUeHP TOYHO H JKOCTKO 3aKpen-
neHnt B omHoll Tpybe, NpHYeM ORYAAD AONKeH
HMeTh BOAMOKHOCTE NepeMeliaThcA Ha Hefoanr -
I0e PACCTOAHHE BAOAL OCH ¢ LeNbid QOKYCH-
poBkH. HaryTpu Tpyba Bo u3berxaHMe MemMAK-
Ulero pACCERHHA CcBera Jomxua OBITE NO
BOSMOMKHOCT™ 4Yepnoil (CToaspunili J8K) H Co-
EepyKaTh OAHY HIH gBe Auadparmpl, KAK ITOKA-
3aHO Ha puc. 46,

O6rexTiE HauGosiee MPoOCTO UIrOTOBHTL H3
COCTRBHOTO OYKOBOTO CTeKJAa CTADOTC THIA
(zpoiiHce cTekno) ¢ Gonrmum GOKYCHBIM pac-
croaaneM, Hanpumep, Moxao 6es ocoforo
TP¥AA H3MOTOBHTE TeNeCKOI H3 TAKOTO Of0BER-
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Puc. 47. Kpemnenue p tpybGe obmexTHBa B OoKyAEpa
Tnécna.

R — XOABIA KpenmeHun AHH3.

THEA ¢ (POKYCHBIM paccTOAHHeM 1 M, npHYeM
YBeTHUYeHHe MOMKeT AOXOAMTh A0 30—40-Kpat-
Horo. Ho TakHe O9YKOEHE CTEKAA BHOCAT, K CO-
JRAJIEHHI0, MHOTOYYCNEHHBIe OINTHYeCKHe HCKa-
JKeHHA, KOTOpPhlé CTAHOBATCS 3AMETHRIMHM TIpH
SoncimoM yeeandveHuH. IIooTOMY B TeAecKonmax
BCErAA NMPUMeHAT O0BeKTHBE, ¥ KOTOPHX (18-
rogapsa CcoelHHeHMIO o KpaltHelt mepe ABYX
JIMH3 ¢ PABNHYHEBMMH COPTAMH CTeKJIa 3TH HCKa-
sKeHUd MONMHOCTHIO YCTPAHAKTCA.

Taxkpe JHHIW MPOMEILIIEHHOTO TPOM3BOACT-
BA SLIBAIOT B NpojayKe B OrpAHMYEHHMX KOAH-
yecrsax. Jna  yBemuueHu#dl npHOAUIUTENLHO
Ao 12 pas MOMHO NPHMEHHTE O00BEKTHB ¢ AHA-
Merpom 51 MM M ¢ DOKYCHEIM PAaCCTOAHHEM
184 mm. K HeMY MOMKHO M3TOTOBHTH NOAXOAA-
Y0 OTMPARY, NPH DOMOLIK KOTOpoil BCTABAATH
ero B Tpyby (pnc. 47). Ompasa, kax u caMma
Tpy6a, MOMeT COCTOATE JMHG0 M3 CMOTAHHEIX
d CKJeeHHLIX JAHMCTOB OyMaru HAH Ay4ile U3

263



TBEPAOTO RePeBA MIH KOJell NpeccOBAHHON TKa-
HH (Tercronnura), O6BEKTUR He ZOMMKEH CTOSTH
B TpyOe KOCO, TAK KAK 9TO OPHBOAUT K JOIOJ-
HHUTCNLHEIM HCKAMEHHAM OINTHYeCKoro m3obpa-
sKeHud. Bunyxnoit croponoifi ofbeKTHB JoMMeR
GpiTH O6paliien K Hely.

Oryasap B npocTefiiem caydae TaKXe MO-
#HeT COCTOATh H3 OAMHOYHON cobupawmell ko-
porrodorycHol auH3BL. OAHAKO H3I-3a ILIOXOTO
KAayecTBa H306pAKeHHS M CBASAHHOTO ¢ PTHM
O4YeHb MAJIOTC NOAA BpeHHA (IOmAAL BHAWMO-
ro yuacrka mefa) pabora ¢ TAKNM TeleCKOTIOM
6ymeT AOCTABIATHF MAJO NPUATHOrO. IlosToMy
OKYAAp Toe coOHPAIOT N0 MeHbiIel Mepe uUS
ABYX JHH3.

HanmMenpmmee dokycaoe paccTofAHMe
(15 »m) umeer Tar HazniBaeMmuil okyasap Ilaéc-
asa. B coverauuH ¢ 51-MUNNHMeTPOBEIM O0BeK-
TuBoM (horycHoe paccToaHKe 184 mm) ox praer
12-kpaTHOe YRenudeHHe H $OMBEmICEe O4YeHBb CBeT-
Joe noae apeHusa. Ofe OKynapHme JHH3E 3a-
KPeIIAglTesl B ONpaBe, KOTopasd B CBOID OYe-
pear BcTaBNAeTCH B TPYOY TeNecKona ¢ TAKUM
pacderoM, 4TOGH OKYJIAP MOMHO $RAO cierka
BepeMeATE € LeABI0 NOAYYSHHA pPesKoro
H300pAIKeHHA.

Eme ycnmemnee 6ygyr mabapoieHHa ¢ ofb-
eKTHBOM Goabluero doxycHoro paceroanns, Mul
HMeem BHIGOD OT O0BeKTHRA ¢ OTBEpPCTHEM
50 mx u QokycEpM paccTosHueM 540 MM xo
O0bEeKTHBA ¢ COOTBETCTRYIOUIUMH TAPAMeTPAMH
63 mx u 850 mm. Ho yiKe neppulfi U3 HHX YZOB-
JeTBOPHT CAMBIM AAJEKO NEYIIHM TPeSoBaANHAM,
M TO, YTO MBI ITPH HOMOLIH €r0 CMOXKeM YBHAESTH
Ha Hebe, MOKeT 3AXBATUTH HAC HA TOIHL
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Tak Kax ¥YBelIH4deHHe TeJIeCKOIlaA Bcerjga
paccyHTHIBaeTCcA no mpocroit dopMyne
PokycHoe paccTofAHHe 00BEKTHBA

$okycHO® paccTORHME OKYJApa

YaedHuenHe =

L

PO MBL MOMKeM BEITHCIHTE €0, €cAu 3HaeM ¢do-
KYCHOe paccrofgH¥e oxynapa, Tak, ¢ ynomany-
ThiM BHIIe oKyagpoM Ilnécna B codeTaHHH ¢
o6nexTBOM 50/540 MM MBI uMesn 6m 36-kpar-
HOe YBelWYeHHe, a ¢ obbexTHBoM 63/850 mm —
57-gparHoe.

KoreuHo, UeHa 3THX 00LeKTHBOB BHIIllE, YeM
OpefHA3HAYEHHBIX Jna moburenedt, HO- 3aTO
OHH JAl0T GoJiblllee YBenudeHNne U u3obpameHne
HAMHOTO0 Jy4uIero xadecTea. Harorosaerue Tpy-
O MPOHIBOJHTCH TAKHM iKe o0paszom. Beeaenue
B TeJeCKON BH3HPHOTO YCTDPOMCTEA OUEHE Hojes-
HO H CYLIeCTBeHHO ofJerdaer ovelcKaHue 005-
eKTa, ' .

Yem Gonpilie rTeNecKoll, TeM HajemHee
OoJkHA OBITE €ro YCTAHOBKA. Yie camad Ma-
nas TpyGa ¢ 12-kpaTHRIM ypeamuenneM, Oyay-
Yy XOpomo YCTAHOBJEHHOIt, mOMoOTaeT YBUIETh
MeJKie JeTalld (KpATepH) HA NOBEPXHOCTH
JIYHH TOpasgo Aydine, WeM TPH MMOAOEep)KHBA-
HHH TPy6el pykamu, Ho yBenuveHus, IpeBbl-
wapimMe 15-KpaTHoe, NPAKTHYECKH Heé HO3BO-
agT Habnogats 6e3 XeCcTKOro 38KDeneHHS
TpyOEL

IlosTomy Anga MHCTPyMeHTA HeoOXoAH-
Ma ellle TAK HABLIBAEMAS MOHTHpoBKa. OH Joa-
MeH OLITH MPOUHO SaAKPelfleH H B TO JKe BpeMd
cBofopno mpamaThesa. Ha pue. 48 maobpaseHn:
ZBa TpOcTHIX cnocofa cpenars TpyGy non-
BHKHOIE. :

265



Bunm
3 asumyma

Puc. 48. Jipa papHanTa rOpPUIOHTANBHON YCTAHOBKN
TeXeCKona.

B oauom cayyae Tpyla nepememaerca B ro-
PHM3CHTANBHOM M BEePTHKANBHOM HANMPABJeHHAX
BOKDYI' COOTBETCTBYIOLIEH OCH; B HY)KHOM MO
NOMEHHH OHA 3AKHMAeTCA JABYMA BHHTAMH.
Bo BTOpPOM cAyuae SBHIKEHMe TPOUCKOANT B TAX
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florocer wecmu
Npennentin

Puc. 49. [Ipumep napaAfaKRTHIECKOR YCoTAHOBKM
TeACCKOMA.,

HA3bBAEMONl BHAKe; 3fech TOXe OUeHR JIETrKO
OCYIECTBUTh 3aKPenacHHe. BepTHRANLHYIO OCB,
ofnagaOIIyI0 HA HHXKHEM KOHLe pesbbolt
B %5 moftmMa, MOXKHO BBRHHTHTE B miofoill (:xena-
TensHO B Oomee yeroitumesii) doTomrraTne.
Yem Tantence TeACCKON W deM GONBIINE YBeAH-
YeHHMS OH JaeT, TeM GoNnbile BHUMAHHA HeolXxo-
AuMO of0pamiaTe Ha TO, YTOOR NPeAOXPAHUTH
ET0 OT COTPACEHHMI M OT HEMeNATeNBHHX IBH-
smeHHH moa AeiicTBHeM wManelfintero BeTepka.
CaMofennHrllt UITATHE — TPEHOTa, COAeHKA-
wHil B BepXHell uacTH MeTa/UIHHecKYH nandy
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ENA KpellleHns Tpy6bl, Ayyie, 4eM HOJOBHHYIA-
Thie pellleHUA BONpoca, K KOTOPHEIM HAZo OT-
HECTH B GOABIIMHCTEE CAYYAEB K POTOLITATHBEL.

Eute Gonee uenecoobpasna y:xe YNOMMHAaB-
mAACA TAK HABHBAEMAA RAPAAAGKTUYECKAR
yeraHodka, y Koropoli of0blYHO BepTHKANBHASR
OCh HANPABAeHA HA noxawce mupa. C gedt mocie
YCTAHOBKH TPyOb HA O0BEKT NOCHeZHHIT MOMK-
HO COIIPOBOMKJATE TOJABKO HABHXKeHHeM TpyOHI
BOKpPYT oTo#t ocu. Ha pue. 49 nokaszan mpocroit
BAPHAHT NAPAANAKTHYECKON YCTAHOBKM Te-
neckomna !,

! MpekpacHLIM HHCTPYMEHTOM ANA ACTDPOHOMA-JIO-
SuTena ABAACTCA CAMOASNBLHHA TedecKon-pedeRTOp.
O ToM, KAK €F0 HIPOTOBMTE NPH noMomn oSmMEI0CTYRHEX
CcpencTe, MOXHO npouecTs B KHHre:; K. JI. CroHr, Ca-
MOJENnBHEIA TeldecKon-pedAeKTOp ¢ MeTANAMYECKHMM 3ep-
xanom, M., nag-so «Mups, 1965.— Hpumn. ped.
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