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NMPEANCJIOBUE

Veaxkaemble mobutenn actpoHomun! Ilepen Bamm HoBas KHWra W3 CepHH
«AcTtpobubmmoteka» (AcTtpoKA). BBIXOm B CBET 3TOTO W3MaHWA TIPUYypoUeH K
MpeICTOSIIIEMY TOTHOMY COJTHEUHOMY 3aTMeHuio 29 maprta 2006 roma, koTopoe Oyaer
BUANMO Ha TEPPUTOpPUM Hamel cTpaHsl. JlocTaTOWHO cKasaTh, 4YTO CHadajla BEKa C
TeppuToprn Poccun Henmb3s OblI0 HaONFOMATh HA OJHOTO TIOJHOTO CONHEYHOTO 3aTMEHHS.
IlocneaHee MomHOE CONHEWHOE 3aTMEHHWE, KOTOpPOe MOYHO ObLTo HabmrogaTe B Poccww,
npouzonio 9 mapta 1997 rona, HO W Toraa 3aTMeHHWe OBIIO BUAHO JIUOIL B BOCTOUHOM
nojoBuHe Poccun. B EBponeiickoli yactn Poccuu nosiHOE COJIHEUHOE 3aTMEHUE MOKHO
obuio Habmogate 22 wrong 1990 ropa, Aa U TO B CEBEPHBIX 00NAcTsX CTpaHbl. 3aTMEHHE,
nonobHoe 3atmeHuo 2006 rona, MoxkHO OblTO HabOKOAATL YETBEPTh Beka Hazad - B 1981
rofy, No3TOMY MHTEpPEC K 3TOMY 3aTMEHHIO B acTpOHOMUUECkoM obliecTee Poccun oueHb
Benvk. [lonoca nonHoi da3el conmHeuHoro 3armeHus 2006 roma OymeT MpoXoauTs MO
BOCTOUHOW okoHeuHocTH FOwHOI AmMepuku, uepe3 AriaHTuueckuil okeaH, CeBepHyro
Adpury, CpeanzemMHoe Mope; aanee BCTYNAT Ha Tepputopwio Typuww W, mipoiins depes
YepHoe Mope, BCTYNHT Ha Tepputoprto Kaekaza. B Poccnn monoca 3atMenns npoiiaeT no
Kaekazckum pecrybrnukam W TEppUTOPUH AcTpaxaHCKo# 00MacTH, 3a/IEB CEBEPHBIM KpaeM,
camy AcTpaxaHb. 3aTeM JyHHas TeHb MpeceveT KazaxcraH, BNIOTHYIO MPUOIU3MBINUCH K
1okHOM TpaHnie OpeHOyprckoif o0macTw, W CHOBa BCTYNMHT Ha Tepputopnio Poccun B
IOxnoti Cubupu. Ilpoiing mo AdnTaiickoMy Kpaiwo W TeppuTopuu TyBbl JyHHas TeHb
COCKOJIb3HET ¢ 3emuln, nepeias rpaHuuny ¢ MoHronveil v «He 1oTaHyB» 10 balikana Bcero
280 kM. Ha pa3HbIx yyacTkax 3TO# MojoChl ANUTENBHOCTb MOJIHOIO COJIHEUHOIO 3aTMEHMS
OyzeT pa3/IMuHON, HO JaXe B MECTHOCTSX, OKA3aBIIMXCSH B CEpelWHE JYHHON TEeHH, He
npeseicur 4 muHyr 11  cexyHa. Ha  Teppuropun  Poccun  mMakcumaibHas
NPOIOKUTENLHOCTh TONHONM (a3el 3aTMeHus OyaeT paBHa 3 MuHyTam 17 cekyHaaMm B
nyHkte bakcan (Kabapanno-bankapus). TTo 0be cTOpOHBI OT MOJOCHI MOJHOTO 3aTMEHUS
COITHEUHOE 3aTMeHWe OyaeT uwacTHeIM, T. €. JlyHa 3akpoer ConHue wactwuHo. [lomHoe
COITHEUHOE 3aTMEHHE XapaKTepu3yeTcd OBICTPO HACTYMArOIIE TEMHOTOM cpenn Oena aHS
uepHbIM ckoM CONHIA ¢ OKpYXKaIoIIell ero KOpoHol Ha mpu3pavHoM Hebe. [1pn 3ToM Ha
MOTEMHEBIEM HeOe MOSABNAIOTCA 3BE3Abl W TIIAHETHI, BUAWMBIE B JAHHBIII MOMEHT Haj
ropusocHToM. B Poccum  ecTe MHOro mrobutenei acTpOHOMHH, KOTOPBIE WMEOT
BO3MOYKHOCTh TIPOBECTH HAONMIOJIEHHWS CONTHEYHOTO 3aTMEHHS CaMBIMH COBPEMEHHBIMH
ONTUYECKAMH  CPEACTBAMH W CaMbIM  TPOCTBIM  00OpyIOBaHWEM,  OOBIYHBIM
¢dotoannaparom.  Jlas Toro, utodbl Pe3yJbTaTUBHO MOATOTOBUTHLCS K HAOMIOACHUSIM
HeoOX04MMO 3apaHee 3HaTh 00 0OCTOATENBCTRAX 3aTMEHUA, CBEACHUS O KOTOPBIX MOXKHO
MONy4unTh U3 3TOH KHUrKM. HeoOXommMMo yuMThIBATH W TO, YTO 3aTMEHHE B PA3JIMUHBIX
MyHKTax OyAeT MPOMUCXOAWThL B Pa3HOE BPEMS M, YeM [allblI¢ APYT OT APYra MyHKTHI, TEM
6onble 3ta pazHuua. Ilpu NoaroTorke k HaOMIOIEHHUAM TMOJIHOTO COJHEYHOrO 3aTMEHHS
HEOOXOOMMO OrpaHUUYUTHCS TOJBKO TEMU 3aJavyamMi, KOTOPBIE MOCHIIbHBI JIIOOWUTESIM
ACTPOHOMWH, T.K. BpeMd TOJHOTO 3aTMEHUS OYeHb HEeJONTO W Jydlle PEMInTh OHY 3aaqy
HaOMIOEHNI  TONHOCTBIO, YEM  PEMNTh JIAMIb  YacTHYHO  HECKONbKO  3a/ad.
BropocTenenHo#, HO HyXHOW 3anadeil mnrobWTened acTpOHOMUM SBIAETCS TaKXKe
pa3bsACHEHNE HACENEHWIO MPWYMH W BPEMEHW MPEACTOAIIET0 TMOJHOTO WIIW YacTHOTO
CONTHEUHOTO 3aTMeHns. Hagerocs, UTo AaHHas KHHWTra OyfAeT mone3Ha Baw, yBaxaeMsble
YUTATENN, TP MOATOTOBKE K HAONIOAEHNAM 3aTMEHNS U TP UX MPOBEAEHUH.

3ameuanust U WHOE 1O KHUTE nucath ~ aropy no  emall

sev_ kip2@samaratransgaz.gazprom.ru
YenemHeIx HAOTI0AeHAIH! Jliobutens actponomun Kosznorckuii A.H.
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Cepus kHUT «AcTpodudInoTeka» ocHoBaHa B 2004 roay

Coaneunoe 3atrmenne 29 mapta 2006 roaa u ero HabJjawjaenue —
2004 ron. - 107 cTp., nii. Cepust: «Actpodudnnorexay

B KHHMre OnuchIBaeTCs MPEACTOsIIEE NOJHOE CONHeuHoe 3atmenne 29 mapra 2006 roaa
KoTopoe Oyaer Habnmoaarscsi Ha Tepputopun Poccuu. B knure pacckasbiBaeTcs o (pU3M4ECKOW
npupoxe Connma, 3emin u JIyAsl. Tax ke MpHROAATCS MOAPOOHKIE CREICHHS O JBWKEHUH 3eMIH
Bokpyr ConHua u Jlynel Bokpyr 3emiu M YCIOBMSI HACTYMJEHMS COJHEUHBIX 3aTMeHuid. [laiotes
pEKOMEHAAUMN A1 HAOMKOACHUS COJHEYHOrO 3aTMEHHsl MPOCTEHLINMKM CPEACTBAMM, AOCTYMHBIMH
KaXI0MY JIOOWTENIO aCTPOHOMIH.

JIns  4AEHOB  acTPOHOMMYECKHX KPY)KKOB, JIOOWTENEH acTPOHOMMH, LIKOJIbHUKOB,
CTYAEHTOR, MPEnojaaBaTeneil WKo v MN0AeH, HEPABHOAYLIHBIX K 3BE3AHOMY HEOY.

Habparo n ceepcrano 22.12.2004.
Word 97.

O6noxka Koznorckuit Anexceli AnexcaHaporuy

Koppektop Ko3norcknii Anekceit AnekcanapoBud
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Ha 1 kBaapaTtHbiii MeTp oOpauieHHoii k CoONHIy MOBEPXHOCTH IUIOLIAAKU B
OKPECTHOCTSIX 3emiu  execekyHaHo nocrynaer 1400 Ik sHepruu, mnepeHOCUMON
COJIHEUHBIM 3JIEKTPOMArHUTHBIM M3JyueHUEeM. DTa BeJIWUMHA HAa3bIBACTCA COJIHEUHOI
MOCTOAHHOW. MHBIMH clOBaMH, TUTOTHOCTh TOTOKA 3HEPTHM CONHEYHOTO W3Iy4eHHS
cocrasnser 1,4 KBT/M?.

Briepeele Ans ompeAeneHWs CONHEYHON HHeprud ObIT WCTONB30BAH METOA
W3MEPeHus Harperaromero neficTeus comHednsix mydeit [Tymee (1837 rox). Takoit mpubop
Ha3bIBAETCA MUPTENUOMETPOM. B muprenromeTpe HaxoAWnack Boja, TEMIEPATYPy KOTOPOH
n3Mepan oObuHbIN TepMomeTp. [lox melicTBHEM CONHEUHBIX Nydeil Temmepatypa BOJBI
BO3pacTaa.

Cnektp ConHua HenpepbiBHBIA, B HEM HaOMOAaeTCs MHOXKECTBO TEMHBIX
(dpayHropepobix nuHuii. ®payHrodep Obl1 NEPBLIM, KTO OMUCAT TEMHbIC JIMHUU Ha (QOHE
HerpepeiBHOTO cnektpa B 1814 rogy. Otu nunum B cnektpe ConHua obpasyroTcs B
pe3yJibTaTe NOTJOLICHNS! KBAHTOB CBETA B 0OJICE XOJIOAHBIX CI0AX COMHEUHOM atmochepsl.

Han6onbImy0 MHTEHCHBHOCTEL HETIPEPBIBHBIN CMEKTP UMeeT B 0OAcTH AJTUH BOITH
430-500rm. B Buawmol W wWH(pakpacHoil o00NacTsX CHeKTp SIEeKTPOMarHUTHOTO
nmanydennss ConHoa ONW30K K CMEKTpY W3NMydeHHs aOCONOTHO YEPHOro Tema ¢
Temnieparypoti 6000 K. Drta TemnepaTtypa COOTBETCTBYET TeMIlEpaType BUIUMOM
nosepxaoct Conmana — ¢otocdepsr. B Buammoli obnactw crektpa ConHna HamOonee
nATeHCHBHBl JuAMA H w K WoHW3oBaHHOTO Kamnbuus, JUHUHA OaTbMEpPOBCKON cepHn
sopopoaa H,, Hg v H,.

Oxkono 9 % dHepruv B COJIHEYHOM CIEKTPE MPUXOAUTCS Ha YJIbTpadHoIeTOBOE
u3nyueHve ¢ anuHamu BosH oT 100 no 400 Hm. OcranbHas 3HeEprus pasjelieHa
NpuOIM3UTENbHO TNOPOBHY Mexay Buavmoii (400—760uM) u wuH(pakpacHoii (760—
5000HuMm) obnactsamMu criekTpa.

ConHUE — MOLUHBIH UCTOUHWK PAaaNoOW3IyueHUs. B MexXmiaHeTHOe MPOCTPAHCTBO
TIPOHWKAIOT PanMOBOJNHB, KOTOpBIE W3NywdaeT Xpomocdepa (CaHTHMETPOBBIE BOIHBI) W
KOpOoHa (fenMMeTpOBBlE W METPOBBIE BOJNHHEI). Pamnmomsmydenwme ConHua WMeeT JBe
COCTaBNAIONINE — TOCTOSHHYKO W TepeMeHHyr. [locTossHHas  cocraBnsromas
XapakTepusyeT paanonsnyudeHne crokoiiHoro ConHna. ConlHeuHas KOPOHA W3JIydaeT
PAaMOBONHBI Kak abCcomoTHO wepHoe Teno ¢ Temmepatypoit T =10° K. Ilepemennas
cocTraBnsaLIas paaronsnyueHus CoJHLA MPOSBIAETCS B BUAE BCIUIECKOB, LIYMOBBIX OYpb.
IymoBeie Oypu AnSATCA OT HECKOJBKMX 4YacOB A0 Heckoibkux aHel. Uepes 10 MuHyT
NoC/1e CWILHOH COJIHEYHOW BCMbIWKK paguousiaydeHre CoJiHLA BO3PacTacT B ThICAYM U
Jake MUWUIMOHBI pPa3 MO CPABHEHUI C paavousilydeHuem crokoiHoro CosiHua; 3TO
COCTOSIHWE IJINTCA OT HECKOJBKWX MHHYT 1O HECKOJIBKHMX 4YacoOB. DTO paauou3IyueHHe
MMEET HETEIJIOBYIO MPHUPOAY.

[InoTHOCTs TIOTOKA W3mydenws ConmHma B peHTtreHoBckoi obmactu (0,1-101m)
BecbMa Mana (~5-107*Br/M? W CHIBHO MeHSETCS C H3MEHEHHEM YDPOBHS CONHEUHOM
akTHBHOCTH. B ymbTpaduoneroBoit obmactu Ha mummHax BormH oT 200 mo 400 HM criekTp
CornHna Takke ONMUCHIBAETCA 3aKOHAMH M3JTyUeHHs a0COMOTHO YEPHOTO TENa.

B ymeTpadmoneToBoit obmacti criekTpa ¢ JUTMHaMHA BOJTH Kopode 200 HM WHTEHCHBHOCTH
HETIPEPBIBHOTO CTEKTpa Pe3Ko MafaeT W TMOSBIAIOTCS SMUCCHOHHBIe JHWHWHM. Haunbonee
MUHTEHCHBHA u3 HUX BOJIOPOIHAS JTUHUSA JaiiMaHOBCKO# cepun
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COJIHIIE

(H.H I'omynuHa)

Jdanunie o ConHine
[Napanmakc ConAna mpw cpenneM paccrosann 3emnaw ot Commma .= 8.7940976
0.0000147" (no paaapHbIM U3MEPEHUSIM).
MAC B 1964 r. npuHsu1 3HaueHue 8.79"
IMapannakc CosHua mensietest B npenenax or 8.94" no 8.65"
Cpeanee paccrosinue ot 3eman ao Connua = 149 597 870 km. = 1 a.e. = 107.5 Dc
4.8510° nk
Huametp Conmana Dc= 1390 600 xm = 109.12 D3 = 14* 10" cm
IToBepxHocth Conmnua B 11 930 pa3 Gonblle TMOBEPXHOCTH 3eMin = 6087%10%2 cm?
6087+10' km®
OGsem Comama Ve = 1 303 800 V3 = 1.412%10% cm® = 1.4*10" km® HawGompmmii

BHIUMBIH yriopoit mnametp Comara = 32'31.4" = 1951.4" (3eMns B iepuTenvn)

+

Hawmennmuit BUIuMBIH yriosott muametp Conara = 27.2" = 1887.2" (3emns B adennn)
Buaumbliit yrioroii nuameTp Ha pacctosiHuu 1 a.e. (cpeaHuii yriosoii auametp) = 1919.26"
= 3159.26"

OnHa cekyHaa ayrv (1") Ha nosepxHocTH CojHLIA COOTBETCTBYET 725.3 kM, 0AHAa MUHYTa
(1) - 43518 km.

Macca Conama Mc = 1.989%10% r = 333 434 M3 = 328 912 (M3 +Mn)

Cpenanss niaotHocTs pc = 1.409 r/em®=0.256 p3

ITnoTHOCTH B IeHTpe Connua = 160 r/em®

VCKOpeHne CHIbl TSKecTH Ha mosepxHocTn Conana = 2.7398%10% eM/c? Te. B 27.9 paza
6onblile, YeM Ha TIOBEPXHOCTH 3eMITH

Kputnueckas ckopocTs (ckopocTh 0cBOOOXKAeHH) Ha noBepxHocTH ConHua = 617.7 km/c
JIuneiiHas ckOpOCTb TOUKH COJHEUHOTO 3KBATOPA 2 KM/C

CHHOOUUECKHii Nepro BpalleH!s ToUkHM 3keraTopa 27.35 cytok (13.199° B cyTin)
Cupgepuueckuii nepuoa BpalueHust Toukn 3kearopa 25.380 cyrok (14.184° B cyTkn)

Haxknon sxBatopa ConHua k >knunrtuke 7° 15' 00"

JonroTa BOCXOAAIIETO Y3N1a COTHEYHOTO IKkBaTopa 75° 04' (Dmoxa - 19500)

CeBepHplii koHen ocw Bpamenns ConHla TepecekaeT HebecHyio cdepy B TOUYKE C
KoopawHaTaMu o=1949 4wm, 6=+64° (Mexny [lonsapHoii u Beroif)

Cpennee 3HaYeHWe CONHEYHOW MOCTOAHHOW Ha BhIcoTe 65 kM = 1.9 KaJ‘l/(CMZ*MI/IH) =
1.3*10° opr/(c*cm?) Konebrnetcst He Gonee yem Ha 1.5% B TeueHHE MLINTENbHbIX NIEPHOIOB
BpeMeHM U Ha + 0,4 % ¢ KOpPOTKUMU nepruoaamu

MOLUHOCTL COJIHEYHOTO M3IYyYeHUs! Ha BbICOTE 65 KM (MPAaKTUUECKW HA rpaHULIC TEMHOI
armocdepsl) coorserctyer 1.3 kBr/m? = 1.3¢*10° apr(cm*c)
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Ceerumocts CosHua, NpUHMMaeMas 3a €OWHHLY, MW olluas paavauus, u3iyyaemas
Counnuem = 3.88*10% spr/c = 1.19%10* spr/ron

Hznydenue oaHOTO cM? noepxHocTu Connna 6.41 *10% apr/c

MomnHocTh 00mero uznyuenns Connua 51 *10% m.c. = 374 *10°* kBt

Cwa ceeta Comama 302*1 0% Kauaen

CpenHsisi IpKOCTh TIOBEPXHOCTH COJNHEYHOTO NHCKa (Ha TpaHurie 3eMHOI atMocheps!) =
202 000 cTrs00B (cb)

OcremenrocTs oT Comnma (BHe atmMocdeps) 127 000 mokcor (51k) = 548 000 TONHBIX JTyH
B 3€HUTE

Buaumas 38e3aHas Beanuuna CojiHua B cucteme V = -26.78m BHe atmocdepbl 1 -26.58m
B 3€HUTE

Bunumas 3ee3nHas senuuuna ConHua B cucteme B = -26.3m cucteme U = -25.96m

Bunumas dbororpaduueckas 3ge3aHas sennunHa ConHua = -26.17m

Bumnmas Goomerputeckas 3Be3anas Benvanna ComAna = -26.77m CriekTpanbHbIH Kinacce
Comana G 2V

OddexTurHas Temmneparypa mosepxaoct Comana = 5770 + 29 K

Momyns paccrosaus ComAna m- M = -31.57m

AbcomoTHas (poToBuzyanbHas 3Be3aHas BeJnuuHa = +4.96m

AbcontotHas ¢ororpaduueckas 38e31Has BeIMUMHA = +5.59m

AbcomoTHas GojioMeTpuueckas 3Be3aHas BeIMUMHa = +4.79m

Cxopoctb nuxkeHns CoJHLA OTHOCHTELHO OKPYKarLUMX ero 38e31 10 6m =

19.5 km/c (no HanpasneHnto k cozsesnnto lepkyineca) = 4,2 a.e. 8 rog = 6%108 km/roxn
Amnexc nemwkenus Comana: o = 270° = 184 Om, & = +30° (cTaHmapTHBIH anekc) PaccTosane

Connua ot nenrtpa I'anaktuku = 10 000 nk, = 30 000 cBetoBbIX neT PaccTtosane ConHua ot
rajjakTHIecKoif mmockocTH 15 TK K ceBepy

CxopocTsb newkeHns CoHIIa BOKPYT TeHTpa [amaktikm = 220 kM/c

[epron obpamenus Connna Bokpyr nentpa ['anaktvku = 200 MiH. et

CpenHss NpoAoJKUTEIbHOCTb MOJHOMO LMK/IA COJHEYHOH akTuBHOCTH = 22.11 + 0.6 roaa

ConHue — Onwmxaiilas k Ham 3Be3fa. PacCcTosiHMe 10 HEero rno acTpOHOMHUUYECKUM
MEpPKaM HEBEJIMKO: JIMb § MUHYT uaetr cBeT oT ConHua a0 3eman. Ho kak noeesno Ham,
x’uTeasm 3emin!

ConHule — 3TO He 3aypsAAHBIN JKEeNTHIH KapiiMK, Kak padbile OBLT0 TIPHUHATO
TOBOPWTBL. JTO 3Be€371a, OKOJO KOTOPOW €cTh TUIAHETHI, COAEPXAMME MHOTO THKEBIX
3IEMEHTOB. JTO 3Be371a, KoTopas oGpazoBaiiack Mociie B3pPHIBOB CBEPXHOBBIX, OHa Gorarta
KelnezoM W ApYyruMH sneMeHTamu. OKONO KOTOpO# cMmoria chopMrApoBaThCcS Takas
TUTaHETHAS CHCTEMa, Ha TPeThel TTaneTe KOTopoi — 3eMile — BO3HUKIIA KU3Hb.

[1aTe MunnmMapaoB JetT — Bo3pact Hamero ComAna. 3a cUeT Yero OHO CBETHT?
Kakora crpykrypa u panbsHeiwas 3soouns ConnHua? Kakoe Bausinue okasbigaeT CosiHLE
Ha 3emio?
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ConHue — 3Be34a, BOKPYr KOTOpoil oOpawaercs Hawa muaHeta. CpenHee
paccrosHue oT 3emau o ConHua, T.e. OOJblIAS MONYOCh OPOUTHI 3eMJU, COCTARISET
1496 muH. kM = 1 a.e. (acTpoHOMUUECKas €IMHULIA).

CorHue sABNAETCS EHTPOM Hamlel TNTAaHETHOW CHCTEMBI, B KOTOPYIO KpOMe Hero
BXOJAT 9 OONBIINX TUIAHET, HECKOJBKO JECATKOB CIMYTHWKOB TITAHET, HECKONBKO THICSH
acTeponI0B (MalbIX TUIAHET), KOMETHI, METEOPHBIE Tella, MEeXTITAHeTHBIE TTBLTH 1 Ta3.

ComHne — 3Be3ma, KOoTOopas CBETHT JOCTAaTOYHO PaBHOMEPHO Ha TPOTSIKEHUN
MUJUTHOHOB JIET, H9TO JIOKa3aHO COBPEMEHHBIMH OWOJIOTHIECKAMH WCCITE0BaHNAMA
OCTaTKOB CHHe-3eNeHbIx Bojgopociell. Ecmm Obl Temmeparypa moepxHoctH ComHia
uzmeHunach Bcero Ha 10 %, >kuM3Hb Ha 3emie, BEpOsiTHO, Oblia Obl yHUuTOXeHa. Haia
3BE3a POBHO M CMOKOMHO M3Jy4YaeT JHEPrUI0, CTOJIb HEOOXOAMMYIO Ui MOIAEPKaHHs
JKW3HU Ha 3emuie.

Ora pone ConHua Obluia 3aMeueHa elle B OIPERHOCTH. B penurusix Bcex HapoaoB
mupa, mupax u ckazkax ColHUE 3aHMMaI0 Bcerga TJaBHOE MecTo. Y BCeX HapoAoB
Connne — rnmaBHoe OO0KECTBO, HAmpwMep Nyde3apHbIHi Oor ['emroc y NpeBHWX TPEKoB,
Haxpbor n Spunmo y apesHux ciassH. Ot ConHia 3aBrcena XW3Hb YENOBEKA, €ro
6narococrosane. imenHo ColtHIle TPHHOCHIIO TETTO, AaBaJI0 XOPOIIA ypoxKai.

TeicsaeneTnsimu CONTHIIE TIPEACTABIANOCH YEM—TO HE3BIONEMBIM, COBEPIIEHHBIM,
MOTYIIECTBEHHBIM W OBITO CKOpee TIpeIMEeTOM TIOKJIIOHEHHSI, 9eM HccIieoBaHws. TOoNBKO ©
HadasioM HalOmoneHni B Teneckom lammne#t nokazam, wro Ha CoiHIE €cTh TATHA, 9TO
CounHue BpaluaeTcsi, yCTAHOBWI MEPUO BPALICHUS HaLUCH 3BE3bI.

Pycckuii  yuenwii-aHuMkioneauct Muxaun JIOMOHOCOB BbICKazan B 0Ji€
«PaccyxaeHust 1o ciydaro noJsipHoro custHus» B 1743 rogy mHeHust o ColsiHLE, OY€Hb
O/1M3KHKE K COBPEMCHHBIM HAaYUHbIM NMPEACTABICHUAM!

«TamM OTrHeHHbI Babl CTpEMATCH
W He HaxonsT G6eperos,

Tam BUXpW TITaMeHHBI KPYTATCH,
Bopromics MHOXKECTBO BEKOB;
Tam xaMHAM Kak BoJa KATIAT,
["OpsATIv Tam O IA TTyMSIT».

Pazmepsl Connila ovenb Benuku. Tak, paanyc Conuma B 109 pa3, a macca — B
330000 pa3 6oablie paauyca U Macchl 3eMJIM. A BOT CPEAHSS TUIOTHOCThL HALIEro CBETUIIA
HeBesMka — Bcero B 1,4 pasa 00Jbliie MIOTHOCTH BOJIbI.

Brnepeeie Bpawenne ConHua HaOmoman Tanunell Mo OBWKEHMIO MATEH MO
NOBEPXHOCTU. Paznuunble 30Hbl CoOJIHUA BpallalOTCs BOKPYT OCH C  Pa3jIM4HbIMU
nepuogaMu. Tak TOYKM Ha DKBATOPE WMEIKOT MEPUOA OKOJO 25 CyTOK, Ha LIMPOTE
40° nepuon BpalleHUs paBeH 27 cyTok, a BOJMK3K nomtocoB — 30 cyTok. DTO N0Ka3bIBACT,
gto CoJHIIE BpamiaeTcs He Kak TBEPJOE TEN0, CKOPOCTh BPAIIeHHUs TOUeK Ha TIOBEPXHOCTH
ConHiia yMeHBIIAETCs OT 3KBATOPa K TTOJFOCaM.

TMoaHoe konuuecTBO dHepruW, usinyuaemoit ComHuem, cocrasisier L
=3,8610%9pr/c = 3,86 10°° Br. D10 cootsercTBYeT 6,5 KBT ¢ KaI0ro KBaapaTHOro
caHTUMeTpa ero noeepxHoctu! JIMb OAHY ABYXMMJUIMAPAHYK) 4YacTb 3TON 3HEpPruu
noJiyuaert 3emJisi.
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Yro siBsieTcss UICTOUHUKOM COJIHEUHOH 3Heprun? Kakoea npupoaa npoueccos, B
X0Z€ KOTOPBIX MPOM3BOAMTCS OrPOMHOE KOJMUecTBO 3Heprun? CKONbKO BpeMeHH Oyaer
eute ceeTuTh ConHue?

IlepBele MOMBITKA OTBETUTH HA 3TH BOMPOCHI OBIMHM CAETaHBl acCTPOHOMAMH B
cepennne XIX Beka, mocne GpopMynnpoBanus GU3MKaMH 3aKOHA COXPaHEHUsT SHEPT M.

PoGept Maitep npeanonoxun, 4to CofHIE CBETHT 3a CHeT TMOCTOAHHOM
60MOApANPOBKH TIOBEPXHOCTH METEOPUTAMH W METEOPHBIMH YacTHIAMH. JTa THNOTE3a
OblTa OTBEpPrHyTa, Tak Kak TPOCTOI pacueT TMOKasblBAaeT, 4TO IS TMOJAEPKaHHA
ceetiMocTH CoITHIIAa Ha COBPEMEHHOM YPOBHE HEOOXOAMMO, YTOOBI Ha HETO 3a KakIyHo
cexynay einagano 2-10'° kr mereoproro sewectea. 3a roa 3o cocraeut 6:10%kr, a 3a

Bpems cymecTBoBaHua ConHOa, 3a 5 MANIMApAOB JEeT — 310*? xr. Macca Comna M
=210%«r, mosTomMy 3a mATH MHIMApAOB neT Ha CONHIE AOKHO OBITO BBHIMACTH
BelecTBa B 150 pa3 6ombire maccsl ConHIa.

Bropas rwnortesa Oblta BbIcKazaHa |ensMronsieM W KeneBHHOM Takke B
cepennne XIX Beka. OHuM npeanoioxuiun, 4yto ConHle M3Jy4yaeT 3a cueT cxarus Ha 60—
70 meTpoB exerogHo. [TpuunHa cxatus — B3aUMHOE NpuUTsxKeHne yacThl ColHLa, UIMEHHO
MO3TOMY JaHHasi FMIoTe3a MoJyvynsia Ha3RaHWe KOHTpakLUMOHHON. Ecnu caenats pacuer no
JaHHOW rumore3e, To Bo3pacT ConHua Oyner He Oonblie 20 MWUIMOHOBR JIET, UTO
NMPOTUBOPEUNUT COBPEMEHHBIM JAHHBIM, TIOIYYEHHBIM MO aHalIH3y PaJHOAKTURHOTO
pacrnaza 3J€MEHTOB B Ie0JIOTHUECKHX 00pa3Lax 3eMHOTO rPyHTa W rpyHTa JIyHbI.

TpeTsto rUMoTE3y 0 BOZMOKHBIX MCTOUHWKaX SHeprun ConHIa BbIckasan J[xeimc
JlxuHe B Havane XX Beka. OH Mpeanoioxkwi, 4To B Heapax CoiHIa coaepKarcs TsKeNble
PaAMOaKTUBHBIE 3JEMEHTBI, KOTOPBIE CAaMOMPOW3BONBHO PACMaAalTCs, TPH 3TOM
n3ydaeTcd 3Heprus. Hampumep, mpeBpalleHWe ypaHa B TOpPWil M 3aTeM B CBWHEI,
COMpOBOXKAeTCS BBIENEHNeM 3HeprvH. [locnenyrommuii aHanmws 3Toll TMMOTE3Bl TakXke
noxasajl €e HECOCTOSITEbHOCTb; 3B€3[a, COCTOSILIAS W3 OAHOTO YpaHad, He BbIAECHsNA Obl
JOCTaTOuHO 3Hepruu s obecneueHus Habmopaemoii ceetumoct ConHua. Kpome toro,
CYLIECTBYIOT 3BE3[bI, MO0 CBETMMOCTH BO MHOTO Pa3 MPEBOCXOMAALINE CBETUMOCTH Halleil
3Be31bl. MallOBEPOATHO, YTO B TEX 3BE34ax 3arnackl pPaJlOaKkTURHOTrO BellECTRa OyayT
Takxe 0obLIe.

CaMoii BEpOATHOW TIMIIOTE30H oOKazajgach TUNOTE3a CUHTE3a JJIEMEHTOB B
pe3yabTaTte AAEPHBIX peakinii B HeaApax 3Be3.

B 1935 rony Xanc bere BBIABUHYN THIOTE3Y, YTO HUCTOYHMKOM COJTHEYHOM
JHEPTVH MOXKET OBITh TEPMOAAEPHAA peaKknrs NpeBpalieHns BoA0poaa B renuil. iMeHHO 3a
310 bete nonyunn Hobenerckyro npemuto B 1967 rony.

Xwnmudecknii coctas CoNHIA MPHMEPHO TakKoW ke, Kak W'y OONBITHHCTBA APYTHX
3Be3n. IlpumepHo 75 % — 3710 BOmoponm, 25 % — remmit m menee |1 % — Bce mpyrue
XMMHUYECKNE 3JEMEHTHI (B OCHOBHOM, YIJIEpOJ, Kucjopoa, a3oT v T.1.). Cpa3y nocie
poxkaeHuss BeeneHHON «TsKeNbix» 3NEeMEHTOR He ObLlo cOBRceM. Bee OHM, T.€. DJIEMEHTHI
TAKEJIee Trelius ¥ Jake MHOTHEe aib(a-4acTulibl, 00pa3oBajucCh B XOAE «TOPEHUS
BOIOPOJA B 3BE3/AX MPH TEPMOSIAEPHOM CHHTE3€. XapaKTepHOE BPeMSs XKH3HU 3BE3Ibl THMA
ConHua aecsiTb MUIIMAPAOB JIET.
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(A =1215 um). Tpu wupune 370l JuHUM okosio 0,1 HM el COOTBETCTBYET MIOTHOCTh
NMOTOKA  M3JIyYEHUS  OKOJIO 510 B1/M%  VIHTEHCMBHOCTH W3JyYeHHs B JIMHWAN
npubausutensHo B 100 pa3 MeHbine. 3aMeTHbl TaKKe SPKUE 3MHUCCHOHHBIC JIUWHUK
pasTMYHBIX aTOMOB, BaxHeimwe nwaWK TpwHawrexkar Sil (A =181lnam), Mgl uw Mgl,
Oll, olll, CIII u npyrwe.

KopoTkoBonHoBoe yibTpadmoneToBoe w3nydenne CoJHNA BO3HUKAET BOIW3W
dotocdepsl.  PeHTreHoBckoe wm3NydeRWe wmcxomuT w3 xpomochepst (T ~10°K),
pacrionoxkerHoit Haa doTtochepoit, n kopors! (T ~ 10 K) — BHemmeit o6omoukn CONMHILA.
PanvonsnyvueHne Ha METPOBBIX BOJTHAX BO3HHKAET B KOPOHE, HA CAHTHMETPOBBIX — B
xpomocdepe.

CoJHue pacnosiokKeHo B MI0CKOCTH ['allakTUKKU W ylaeHo OT €€ LeHTpa Ha 8 Knk
1 oT naockocTu I"anakTuku npuMepHo Ha 25 nk. B obnactu NanakTiku, rae pacnoyoxkeHo
Hae ColHile, 3Be3AHas MIOTHOCTL coctarasieT 0,12 3Be3a Ha nk’,

TMepeblit, kTO 3aMeTWn, YTO B HamMpaBlCHWM CO3Be3AMs [epkyneca 3Be3dbl Kak Obl
pacxonsTcs B pa3Hble CTOPOHBI, & C MPOTHUROMOJOKHON CTOPOHBI — Kak Obl COBWraroTCs,
6611 Bunbam Tepuienb. OH 00bcHUA 9T0 ABMxkeHUeM CoJHLIAa B MPOCTPAHCTRE.

Comnrne (u ConHevHas cCUCTeMa) ABMXKETCS CO CKOPOCTRIO 20 KM/C B HaNpaBleHAN
K Tpanune cozpe3auit JInpel u ['epkyreca. 310 00BACHAETCA MECTHBIM JIBWKEHAEM BHYTPH
OnmmKkalmux 3Be3/. DTa TOWYKa HazbiBaeTcsd amekcoMm npwikeHus CONHIA, ee KOOpAWHATHI
a~18", §=+30°. Touka Ha HeGecHOi cepe, TIPOTHBOTIONOKHAS areKCy, Ha3bIBaeTCS
aAaTmariekc. B 3Toit Touke TmepecekaioTcs HampaBieHWS COOCTBEHHBIX CKOpOCTEH
6mmxaitmux xk CONHITY 3B€3I. JiBmxkenns Onmkaiimix k CONHILy 3B€3/1 IPOVCXOMAT C
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He0OJIbILONW CKOPOCTBIO, 3TO HE MEIAaeT WM YYacTBOBATH B OOpALUCHUH BOKPYT
rajakTHUeCcKOro LEHTpA.

ConHeuHast cHCTeMa Y4YacTBYeT BO BpAallEHWM BOKPYr LEHTpa [amakTuku co
CKOpOCTBIO OKOJTo 220 kM/c. 3TO ABWXKEHWE TIPOWCXOJWT B HAMpPABIEHWH CO3BE3ANA
Jlebens. Ilepron oGparienuss ConHIa BOKPYT TalakKTUYeCKOTO HEHTPA 0K0N0 220 MIIH. JeT.

ConHile — packaneHHBIH Ta30BBIN mIap, Temmeparypa B IEHTpe KOTOPOTO O4YeHb
BBICOKA, HACTONBKO, 4TO TaM MOTYT TIPOWCXOIWTH sfAepHble peakumi. B mentpe ComHna
TeMmTiepaTypa JAocTHTaeT |5 MIUTHOHOB TpagycoB, a jaaBieAne B 200 MmwimnapaoB pa3
BBIIIIE, YeM Yy MOBEPXHOCTH 3emmn. I'a3 ckaT 37ech 10 MIOTHOCTH okono 1,5-10° kr/m®
(TsKenee xenesa).

ConHue — ceprnueckn CHMMETPUUHOE TEJIO, HAXOAALIEECS B PaBHOBECHM.
TMaoTHOCTL M aariaeHHe OBICTPO HApacTAOT BrAyOb, POCT NABIEHUS OOBSACHACTCS BECOM
BCEX BhbILIENEKALINX cloeB. B kaxnoi BHyTpeHHel Touke ConHLA BBIMOJIHACTCS YCIOBHE
TUIPOCTATUYECKOTO PABHOBECHS. DTO O3HAYAET, UTO AABJCHUE HA JIOOOM PACCTOSIHUU OT
HIeATpa YPaBHOBETIWBAETCS TPABUTAIIMOHHBIM TIPHTSKEHHEM.

B ueHTpanbHo#l 00macTu ¢ paanycoM NPUMEPHO B TPETb COJIHEYHOrO — slIpe —
NPOUCXOIAT SIIEPHBIE pPeaKUMU. 3areM 4depe3 30HY JY4HCTOrO [MEPEHOCA JIHEPrus
M3IIyYeHHEM MEPEHOCUTCA U3 BHYTpeHHUX obnacteii ConHua k nosepxHocTH. U GoTOHBI, 1
HENTPUHO poOXKIarTcsi B 30HE siaepHbix peakuuii B ueHtpe Coanua. Ho ecnn HeilitpuHO
OueHb c1ad0 B3aUMOIEHCTRYIOT C BELICCTROM M MTHOBEHHO CBOOOAHO mokuparoT ConHLe,
TO (POTOHBI MHOTOKPATHO TMOTJIOIIAIOTCS U PACCEUBAIOTCA 0 TEX MOP, MOKa HE JOCTHUIHYT
BHEITHUX, OoJee Tpo3pauHblx cnoeB atMmocgepbl ConHIA, KOTOPYHO HA3BIBAIOT
(dotocdepotii. [Toka TemmnepaTypa BIcoKa — OOITbITE 2 MULTHOHOB TPAIyCOB, — YHEPTHSA
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MEPEHOCUTCS JIyYUCTON TEMJIONPOBOAHOCTBIO, TO €CTb (POTOHaMU. 30HA HENPO3PAUHOCTH,
00ycnoBieHHas paccesHreM (DOTOHOB HAa 3JIEKTPOHAX, MPOCTHPAETCS TMPHUMEPHO 10

paccrosHus 2/3R%F paamyca ConHna. [Ipu MOHWKEHWHW TeMTEpaTyphl HEMPO3pavyHOCTh
CUIILHO Bo3pacTaet, U anddy3us GOTOHOB ATUTCS OKOJIO MUILIMOHA JIET.

[TpumepHo ¢ paccrosany 2/3Ri* HaxoaWTcs KOHBEKTHWBHAS 30HA. B »THX cnosx
HEMPO3pavyHOCTh  BEIIECTBA CTAHOBUTCS  HACTONBKO  OONBIIOH, YTO  BO3ZHWKAIOT
KpyMHOMacUITa0HblE KOHBEKTHBHBbIE JBWKEHUS. 3MECh HAUMHAETCS KOHBEKIMS, TO €CTh
MepeMellinBaHe TOPSUYUX W XONOAHBIX CJIOEB BEIMIECTBA. AHAJOTHUHBLIM mpoiiecc
NPOMCXOANT B KuMALIeH Bode. Bpems nombemMa KOHBEKTHURHON SUeHKM CPAaBHUTEILHO
HEBEJMKO — HECKO/IbKO JASCATKOB JIET.

Hccnegoranune rnyOuHHbIX cinoeB CollHUA B MOCIEOHEE BpeMsl MPOABUHYJIOCH
BIIEPEL 38 CUET I'eJIMOCEHCMOIIOTHH.

TennoceiicMonorust — Hayka, kotopas usydaet kojebanus ConHua.

B wiectnaecsathix rogax XX Beka acTPOHOMbI OOHApYKWIH, YTO BEPXHUI CION
comHedHol aTtMoc(ephl pa3 B TATh MUHYT TIOJHAMAETCS W OMyckaeTcd. bmaromaps »TiM
«COITHTIETPSCEHUSAMY acTPOPUINKN HAYIHITHCH MpocaymuBath CoJHIE, KaK Bpayd CymaeT
yAapbl cepalla YenoBeKa.

B comHeuHO# aTMoc(epe pacTpoCTpaHSIOTCS aKycTHUeCKWe BONHBI, TIOJA0OHBIE
3BYKOBBIM BOJHAM B BO3AyXe. B BepXHUX CJOAX CONHEWHOH aTMocdepsl BOIHEI,
BO3HHKIINE B KOHBEKTURHON 30HE 1 B hoToChepe, nepenaroT CONTHEUHOMY BELIECTRY 4aCTh
MEXaHUYEeCKOH DHEPrUM KOHBREKTHBHBIX [BMKEHMH W MPOW3BOAAT HarpeBaHHe ra3zoB
nocneayrolnx cioer armochepsl — xpomochepsl 1 KOpoHBI. B pesynwsTtare BepxHUE cion
dotocheprl ¢ Temneparypoii okono 4500 K oka3bIBalOTCS CaMbIMK «XOJIOAHBIMU» Ha
Connue. Kak BriayOb, Tak M BBEPX OT HUX TEMIIEpaTypa ra3oB ObICTPO pacTer.

Bcesikas conHeuHas atMocdepa nocTtosHHO kojebnercs. B Hell pacnpocTpaHsoTes
KaKk BepTHKaNbHbIE, TaKk W TOPW3OHTAIbHbIE BOJHBI C JANWHAMM B HECKOJIBKO ThHICSY
kunoMeTpoB. KoneGaHusi HOCAT pe30HAHCHBIN XapaKkTep W MPOKMCXOJAT ¢ TIEPHOOM OKOJIO
5 MPHYT.

Ho caMoe wuHTepecHOe — perucTpauusi CKOpPOCTH KoieOaHWs CONHEYHOU
MOBEPXHOCTH. OTH CKOPOCTH OYeHb Malbl — JECATKH CAaHTUMETPOB B CEKYHIY, HO
CTIEKTpambHBIMA TIpEOOpamMu  (Wcronb3ys 3¢pext Jlommmepa) w3MepsieTcs W3MeHEHWe
CKOPOCTH BO BPEMEHU, a HE CaMO 3HAUCHHUE CKOPOCTH. YIanoch MOCTPOUTH 3aBUCUMOCTh
CKOPOCTH OT TIyOUHBI, YTO MPHUREJIO K YTOUHEHHIO BHYTPEHHETO cTpoeHust ConHLA.

Crano sicHo, uTo BHyTpeHHWe uacTh CoOJHLA BpallaloTcs ObicTpee; 0COOEHHO
ObICTpO Bpalnaetcs apo. MIMeHHO OCOOEHHOCTH TaKoro BpaleHHUS MOTYT NMPUBOAUTH K
BO3HMKHOBEHHIO MarHUTHOTO noJjst ConHua.

OnHa U3 HepelleHHBIX MoKa NPodyeM — NPUYKUHBI caMux KosebaHuit. Bo3mMokHO,
OJIHOM W3 MPUYUH MOXKET OBITh TPAHYNALMA: BHIXOISIINE HA MOBEPXHOCTL MOTOKH TUIa3Mbl
BBI3BIBAIOT pa3zlerarompecs BO BCE CTOPOHBI BOMHBL. OIHAKO, 3Ta MOJAETb HE MOXKET
YAOBIETBOPUTENLHO OTBETUTH HAa BCE BOMPOCHI: B YACTHOCTH, TOYEMY BOJIHBI CTOJNb
YCTOWYUBBI, UTO MOTYT 00exkath Bce CoHIIE, He 3aTyXas.
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ynaneHa oT norepxHocTd COJHLA Ha paccTosiHue He Ooljiee OJHOrO paanyca. BHeurHss
xopoHa CoJHLA UMEET NMPOTSKEHHBIE MPAHULIbI.

BakHO# 0COOCHHOCTBIO KOPOHBI SIBIAETCA €€ JIyuncTas cTpykTypa. KopoHanbHbIe
JIy9y WMEFOT caMyio pazHoobpaznyio ¢opmy. C oanHHagnatuneTHUM TkioMm ColrHna
MeHsleTcs O0Mnil BUA COTHETHOMW KOPOHBI. B 31MoXy MUHMMYMa KOpOHa UMEeT OKPYyTIIYIO
(opMy, oHa Kak OBl «TTpHYecana». B smoxy MakciMyMa KOpOHambHBIE JTydu pacKWHYTHI BO
BCE CTOPOHEI.

Yacto, ocobenno korma na CoinHIeE WMeEOTcs OonbIlie TPYMNIBI TATEH, B
xpoMocdepe BO3HUKAIOT BCTBIIKA. OHH TIOXOKW Ha OTPOMHBIE B3PBIBBI, JUTAIINECS BCETO
JULIL HECKOJbKO MHHYT. 3@ HECKOJbKO MHMHYT B MajicHbKOW obiacTu BeIcBOOOXZaeTCH
sHeprus nopsiaka 100 000 munapnor kB1/uac: cronsko ke Tenna nocrynaet ot ConHua
Ha 3emi0 B roa! TTpuuuHBI BCMbILIEK MOKAa €LIe MIOXO W3YYEHbI, MO-BUAUMOMY, OHU
BBI3BIBAIOTCA PE3KUM HM3MEHEHHEM MarHWTHOro mnoss B xpomochepe. DHeprus BCMbIIKH
BBIJCISACTCA B BEPLIMHE KOPOHAILHON MNETIM, 3aTeM PachpoCcTPaHieTcs B CTOPOHY
(oTocdepsl, BbI3BIBasg HarpeB W WcTiapeHne 0osiee XONOIHBIX cnoeB. [Ipn sToMm m3nyvenne
pe3Kko BoO3pacTaeT He TOJHKO B BHAWNMOI 00NacTH cmekTpa, HO W B ynbTpadmuonere, W B
PEHTTEeHOBCKOM 00IacTH CTIeKTpa, YBEINIUBAETCS TIOTOK KOCMHAYECKUX Jydel. Bembrmkm
BBI3BIBAIOT M3MEHEHWS B MarHUTHOM Toje 3eMIIM W MOTYT Jake TIOBPEIUTH CHCTEMBI
3NeKTPOCHAOKEHNST.

Jpyrum TiposiBIeHNEM COJTHEYHON aKTHBHOCTH SABIAETCS TIOSBIIEHWE TIa3MEHHBIX
o0pa3oBaHuii B MarHUTHOM MOJI€ COJIHEUHOH atMocdepsl — BonokoH. Ecnu 3Tu BONOKHA
BUAHBbI Ha kpato CoJiHIIA, TO OHU HAOMIIAIOTCS KaK MPOTyOepaHLibl.

IMportybepaHuamu Ha3biRalOTCH OrpoMHble 00pa3oBaHus B kopoHe CouHua.
TMaoTHOCTL U TemnepaTypa NMPOTyOepaHLER Takas e, kak W BellecTra Xpomochepsl, HO Ha
(doHe ropaueil KOPoHBI NPOTYOEpaHLIbI — XOJIOAHBIE U MJIOTHBIE 0Opa3oranus. TemnepaTypa
npotybepanuer okojo 20 000K. HekoTopbie M3 HUX CYILECTBYIOT B KOPOHE HECKOJbLKO
MECHTIEB, IPYTHE, TIOSBIAIOMAECS PAIOM € TISSTHAMH, OBICTPO JBIKYTCSH CO CKOPOCTSIMA
oxomno 100 xM/c U CyIIecTBYIOT HECKONBKO Heenb. OTaeNbHbIe TIPOTYOepaHIThl IBIKYTCS C
etie GOJTBITAMH CKOPOCTSIMH 1 BHE3AITHO B3PHIBAIOTCS; OHW HA3BIBATOTCS 3PYTITHBHBIMH.

Pasmepsl npoTyOepaHIieB MOTYT ObITh pa3HbIMU. THIHYHBIH MpoTyOepaHen nMeeT
BoicoTy okono 40 000kM w mmpuny okosno 200 000km. J[yrooGpasHble mpoTyOGepaHIb!
pocturaloT  pasmepor 800 000km. 3aperucTpupoBaHbl UM PEKOPACMEHBI  Cpeau
npoTyOepaHLEB, UX pazMepsl NpeRbILIAIN 3 000000 km.
KopoHanbHbIe METIW U apKHU BBICOTOI B COTHM THICSU KUJIOMETPOB COCTOSIT U3 OTAEJBHBIX
TOHKUX TMETEJNICK, CKPYUSHHBIX APYr ¢ APYrOM, KaKk HUTH B BepeBke. BuiOpockl mia3msl U3
rayOuHHbIX cnoeB CoJHLA, COTNIACHO MOCJEAHUM HWCCIENOBAHUSAM, SIBIAIOTCS OCHOBHOIM
NPUUKHON pa3orpera COIHEUHOI KOPOHBI.

Briepesie natHa Ha ConHie B Teneckon Habmoaan ["anuneii B 1610 roay. Ho v 1o
HEero acTpoHOMBI y)Ke HabIoIalii HEBOOPYKEHHBIM TIIa30M Hanboliee KPYITHBIE TPYTITHI
mated. Tak, B HwmkonoBckoii merommicu B 1365 wm 1371 rogax wabmromannchk «OBICTH
3namenne B ConHre, MecTa depHbl 0 CONHITY aKi TBO3MH. .. »

[1atra na ConHIle — O9EeBUAHBIN TPHU3HAK €r0 aKTUBHOCTH. JTO 60Jee XOJOaHbIE
obnactn ¢ortocheprl. Temmepatypa maTern okono 3500 K, moatomy Ha spkoMm QoHe
doTochepn (¢ Temneparypoii okosao 6000 K) onn kaxytes temuee.  O6pazoBaHue NATEH
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OCHOBHOWH WCTOUHMK HEPTMHU — MPOTOH-MPOTOHHBIA LMK — OYEHb MEAJICHHAs peaKuLus
(xapakteproe Bpems 7,9-10° et), Tak kak oOyciorieHa ciabeiM B3aumoneiicteuem. Ee
CYTh COCTOWUT B TOM, UTO M3 YEThIPEX MPOTOHOB Mojy4aeTcss sapo reaus. [lpu 3Tom
BBIJIENATOTCS TIapa TIO3UTPOHOB W Tapa HeWTpHWHO, a Takke 26,7 MaB sneprun. Konwdectso
HeWTpuHo, w3mydaemoe CONHIIEM 3a CeKYHIy, OTpEAeNseTcs TOJBKO CBETUMOCTHIO
Connna. Ilockonbky TpW BblAeNeHWH 26,7 MaB poxnaaercs 2 HEWUTpUHO, TO CKOPOCTH
n3nyuenus Hetirpuno: 1,8-1 038 HeliTpuHo/C.

[Tpsimast mpoBepka 3Toil Teopur — HAOMOAEHUE CONHEYHBIX HEHTpUHO. HelTpruHo
BBICOKWX 9Hepruif (OOpHBIE) peTHuCTpUPYIOTCS B XJIOP-apTOHHBIX  3KCTIEPUMEHTAX
(axcnepumenTsl J[3RMCA) M yCTOWYHMBO MOKA3bIBAIOT HENOCTATOK HEHTPUHO MO CPABHEHHIO
C TEOPETHUECKUM 3HAuYCHWEeM s cTaHaapTHoW wmoxenn ConHua. HelTpuHO HU3KMX
SHepruii, BO3ZHUKAIOILWE HEMOCPEICTBEHHO B Pp-peakUuy, PErucTPUPYIOTCS B Tajlivii-
repmanuerbix 3xcnepumentax (GALLEX B I'pan Cacco (Mranus — I'epmanus) u SAGE Ha
Bakcane (Poccus — CIITA)); ux Taxske «HE XBaTaeTy.

[lo HEKOTOPHIM TIPEATIONOKEHNSIM, €CTA HEHUTPUHO WMEFOT OTIMYHYIO OT HyNs
Maccy TOKOS, BO3MOXKHBI OCHWIUTSINAN (MPEBpaMIeHns) Pa3IngHBIX COPTOB HEUTpHUHO
(3¢p¢pexT Muxeera — CvuprHOoBa — BonmbdermTelina) (CymecTByeT TpH copTa HEWTPWHO:
3MEKTPOHHOE, MIOOHHOE W TayoHHoe HelTpwHo). T.K. mpyrie HeHTpUHO WUMEIOT Topasio
MEHBIINE CEYEeHUsT B3aWMOIENHCTBUS C BEIMIECTBOM, YeM O3IIEKTPOHHOE, HadIromaeMbli
naeuut MoxeT OBITH OOBSICHEH, He MeHssT cTaHaapTHoW Mojenn CoNHIIa, TOCTPOEHHON
Ha OCHORE BCEif COBOKYMHOCTH aCTPOHOMUYECKUX JAHHBIX.

Kaxpyto cexynay Connue nepepadateiBacT okono 600 MULIMOHOB TOHH
BOIOPOJA. 3anacoB AACPHOrO TOTUIMBA XBATUT €LLE HA NSATh MULIMAPIOB JIET, MOCIE Yero
OHO MOCTEMEHHO MPEBPATUTCS B Oeblil KapJuk.

HenTtpansubie uyactu ConHua OyayT CKUMAaThCs, pa3orpeBasich, a TEMIo,
nepesaraeMoe MpH 3TOM BHeElIHel 0bonouke, MPUBREIET K €€ PaclIMPEHHUI0 0 Pa3MEpoR,
YYJOBUIOIHBIX TI0 CPaBHEHWIO C cOBpeMeHHBIMH: COIHIE pacIimpuTCs HACTONBKO, HTO
mormoTiT Mepkypnii, Benepy w OyzmeT TpaTtuTh «ropiovee» B CTO pa3 ObICTpee, WeM B
HacTofAmIee BpeMs. DTO TIpHBEJET K yBeNndeHnio pasMepos COJHIIA; Hamla 3Be37a CTaHeT
KpacHBIM THUTaHTOM, pasMephl KOTOPOTO CPaBHUMBI ¢ paccTosHueM oT 3emun o Conaual
JKw3np Ha 3emite Wicue3HeT WITH HalileT MpUCTaHWIIIE Ha BHEMTHUX TUIaHeTax.

Mei, kKOHE4HO, OyaeM 3apaHee IMOCTaBRJICHbl B M3BECTHOCTb O TAKOM COOBITHM,
MOCKOJILKY MEpexoa K HOBOI craaum 3aiimer npumepHo 100—200munnnonor net. Koraa
Temrneparypa ueHTpanbHoi yacti CosHua aocturhet 100 000000K, nauHeT cropath u
reini, Nperpallaschk B TSHKEbie 31eMeHThl, U CONHLE BCTYNMUT B CTAANIO CJIOKHBIX LIMKJIOB
ckatus W pacwnpeHus. Ha mnocienHeit craaMu Hala 3Be34a MOTEPSET BHELIHIONO
000J104Ky, LIEHTpalbHOE AP0 OyIET UMETh HEREPOSTHO OOJBLIYIO MIOTHOCTh U pa3mMepsl,
kak y 3emnw. [lpofimer eme Heckomsko MWIMMapaoB JeT, W CoJHIe OCTBIHET,
TIPEBPATUBIINCH B OENBIH Kapiuk.

Habmonaemoe w3nydenwe ConHIA BO3HWKAET B €r0 TOHKOM BHEIIHEM CIIOE,

KOTOpbIH HazbiBaeTcs poTochepoii. Tonumuna storo ciaosg 0,001RF = 700 kM.
B dortochepe odpazyercs Buaumoe uznydeHve CoslHLA, UMEIOILEE HEMPEPbIBHbBIN
cniekTp. [T0THOCTD BellieCTBA HA HUXKHEH rpaHule GoTocdepsl 5107 r/em®, Torna kak Ha
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BEpPXHEH TpaHUlIe OHA B ThICAYY pa3 MeHblne (aTMocdepa 3eMiin y MOBEPXHOCTH Ooliee
MJI0THA).

«Bunumasy nosepxHocth CollHLa onpeaenseTcss Toi riyduHoi B aTMmocdepe,
HIKe KOTOPOW OHa MpakTHIeCKW HeTpo3padHa. 3a 3Ty MOBEPXHOCTH YCIIOBHO MPHHUMAFOT
YpOBeHb, HA KOTOPOM TIpW HAOIFOJEHUW CBEPXY ONTHUYecKas TONMIMHA HA JTHHE BOIHBI
X =500uMm pocturaet eanauipl. OH HETO OTCUUTHIBAIOT BhIcoTy h B atMocdepe.

Buanmeili HaMW CBET W3NydaeTcsl OTPHUIATENHLHBIMH WOHAMH Bojaopona. OHHU xe
€T0 W TOTJIOMIAOT, MO3TOMY ¢ TIyOWHOM (hoTochepa ObICTPO TepseT MpOo3padyHOCTh. Bot
ToueMy BUTUMEI kpait CoiHIa KaKeTcs HaM OYeHb PE3KAM.

Ha noeepxHoctu CojiHLa MOXHO pa3risaeTh MHOro neranei. Bes dotochepa
COJ]HLla COCTOUT M3 CBECTIbIX 3€PHBIMICK, TMY3bIPHKOB. IS4y’ 3CPHBILIKHM  HAa3bIBAOTCA
rpanynamMu. Pasmepsl rpanyn Herenauku, 1000—2000xkm (okomno 1" myru), paccrosiHue
mexay Humu — 300-600km. Ha ConHue Habmrogaetcss OQHOBPEMEHHO OKOJIO MUILIMOHA
rpanyJl. Kaxxnas rpaHyia CylIECTBYET HECKOJIbKO MUHYT. I'paHyJibl OKpY»KE€Hbl TEMHBIMH
TIPOMEKYTKaMH, Kak Obl coTaMW. B TpaHymax BemlecTBO TOJHWUMAETCS, a BOKPYT HUX —
omyckaeTcsi. [ paHyIAIHs — IPOsBIIeHVe KOHBEKITNH B OoJee TIyOokwmx crnosx ConHTIA.

I'panynsl co3naror oOmuit GoH, Ha KOTOPOM MOXHO HabmomaTh HecpaBHEHHO
Oonee MacmTabHBIE 00pa3oBaHUS, TakHWe, KaK MPOTyOepaHIlsl, (hakembl, COTHETHbBIE TIATHA U

Ip.

— : . Bl

L R R R LA LR RE B N NG N

Xpomochepa ConHua BUIHA TOIBKO B MOMEHTHI MOJIHBIX COJHEUHBIX 3aTMEHUIA.
Jlyna monmHocTero 3akphiBaeT Qotochepy, W XpoMocdepa BCTIBIXMBAET, Kak HeOONBIIOE
KOITBIIO SPKO-KPacHOTO IIBETa, OKPY)KEHHOe KeMuykHo-Oemol kopoHoit. Xpomocdepa
TIOJTy9IWITa CBOE Ha3BaHWE WMEHHO M3-32 3TOTO ABNEHUS (Tped. «oKpanienHas cdepay).

Pasmepsl xpomocdepsl 10—15Tricsd KWIOMETPOB, a TDIOTHOCTH BEMIECTBA B COTHH
TBICAY pa3 MeHbIIe, 9eM B poTocdepe. Temmepatypa B Xpomocdepe ObICTpO pacTer,
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JOCTUrasi B BEPXHUX €€ CJIOAX AECATKOB ThICSU rpaLycoB. PocT TeMnepartypsl 00BACHAETCS
BO3ACHCTBUEM MAarHUTHBIX TMOJIE W BOJH, NPOHUKAKOLIMX B XPOMOC(HEpPY H3 30HBI
KOHBEKTHUBHBIX [BWXXEHWH. 31€Ch HAarpeB MPOUCXOIUT, Kak B MHUKPOBOJHOBOMH MeuH,
TOITbKO TMTAHTCKAX Pa3MepoB.

Ha xpato xpomocdepsl HaOMrOmarOTCs BBICTYMAlOIINE A3BIYKA  TUTAMEHW —
XpoMoc(epHble  CTIAKYJBI, TIPEACTAaBIAIOMMAE COOOI0  BBITSHYTHIE  CTONOWKM W3
YIDTOTHEHHOTO Ta3a. TeMmepaTypa 3THX CTpy# BBITIe, 4eM Temmiepatypa poTocheps.

Bo Bpemst TIOTHOTO COTHEYHOTO 3aTMEHHSA MOXKHO TIONYHIHUTh CITEKTP XpOMOchepsl,
KOTOPBIN Ha3blBaeTcsl CMEKTP BCMBIMKA. OH COCTOWT W3 SPKUX IMUCCHOHHBIX JTHHUH
BOIOpOaa 0aabMEPOBCKOIT CepuU, refinsi, MOHU3UPOBAHHOTO KallbLUA U IPYTHUX 3JEMEHTOR,
KOTOPbIE BHE3AMHO BCMBIXMBAIOT BO BPEMsl MOJHON (a3bl 3aTMEHUS.

A COMHEMHOFK THEHOCTH

Camas BHemIHsAs, caMas paspeXeHHas W camas ropsfdas 4vacTb COITHEUHOU
atMoctepbl — kopoHa. OHa MPOCEKMBACTCA OT COJIHEUHOro JumMba 10 pacCTOSHWI B
JECATKH COJIHEYHBIX paanycoB. HecmoTpst Ha cunbHoe rpaBuTannonHoe noje ConHua, 3To
BO3MOKHO OJlarogapsi OrpoMHbBIM CKOPOCTSIM [IBWXKEHHUSI HACTHL, COCTABJISIIOLINX KOPOHY.
Kopona wumeer Temnepatypy OKOJIO  MWLIMOHA  TpagyCoB W COCTOWT W3
BbICOKOMOHHU3UPOBAHHOIO ra3a. BO3MOXHO, NMPUUWMHON Takoi BbBICOKOW TeMIEpATyphbl
ABJAIOTCS TMOBEPXHOCTHBIC BHIOPOCHI COJNHEYHOIO RELUECTBA B BHIEC TMETElb WM apoK.
MUNIHOHBl  KOJOCCalbHBIX  (POHTAHOB TIEPEHOCAT B KOPOHY BEUIECTBO, HarpeToe B
ryOuHHBIX cnosix ConHIa.

SIpKoCTh KOPOHBI B MUJUTHOHBI pa3 MeHbIe, YeM (oTocdephl, o3TOMy KOPOHY
MOJHO BHWJETh TONBKO BO BpeMS TOJHOTO COITHEYHOTO 3aTMEHHS, NHO0 C MOMOIIBIO
Kopororpacga. Hanbonee sipkyio ee 9acTh IPUAATO HA3bIBaTh BHyTpeHHeH kopoHo#. OHa
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3EMJISI 1 JIYHA

(H.H. I'omynuna)

Jannsbie 0 3emJe
DkBaropuanbHbli paguyc a = 6378.140 km
Tonsipubiii pagnyc b = 6356.774 km
Cpeanuii pannyc = 6371.032 kM
Pannyc-BexTop Ha ypoBHE MOpS Ha IIAPOTE @
r=a(0.9983207 + 0,00167644 cos 2¢ - 0.00000352Z0s4¢ + ....)
CrnmrocHYTOCTB 3eMHOTO SIITHIICOnaa @ = a - b /a = 1/298.257
IKCIEHTPUCUTET 3EMHOTO MEpHAAaHa

e = 4 , a? - b = (081820
2

[MoeepxHocTts 3emau = 510 100 000 KM

TTosepxHocTb cywn = 28.7 % Bcel NOBEPXHOCTH 3emin

Ipumedanme. Okomno 0,1 cyImm MOKPBITO BETHBIMU CHETAMH | JTHIOM

Boanas nopepxHocTs = 71.3 % Bceli moBepxHOCTH 3eMAu

O6bem 3eman = 1.0832%10™ km® = 11107 em®

Macca 3eman = 5.977%10%" r =1 : 332 958 (+ 20) macchi COnHLA (MM TP MUTIHOHHBIC
noau maccbl CollHLA)

Oxkouno 0.024 % maccel 3eM/IM COCTARISCT BOJIA BO BCeX ee hopmax:

Macca armocdepbi 3eman = 5.158 = 0.001*10% r

Cpennsisi moTHOCTH 3emmm = 5.518 r/em®

Cpeansist mIOTHOCTh 3eMHOM Kopbl = 2.80 r/em®

Kpurndeckas cKOpocTh (CKOpocTs 0cBoOOKIeHNs) y TToBepxHOCTH = 11.189 xm/c

Jnmna 1° reorpadurdaeckoit noxrorser = 111.321*cos ¢ - 0.094* cos3p kM

Jmana 1° reorpaduaeckoit mmmpotst = 111.143 - 0.562¢ cos2¢ km

PazHOCTE acTpoHOMHYECKOM ¢ M TeOLIEHTpHIECcKoi ¢' HpoT ¢-¢'= 692,74"-sin 2¢ - 1.163'
-sinde + 0,003 * sin 6p

VYrnogras ckopocTh BpalueHus 3eman = 15.041" ¢t

TTepuon BpaweHus 3eman = 23y 56m 04c

JIuneiiHas ckopocTh TOUkM 3kBaTOpa = 465.119 M/c

JluneiiHast CKOPOCTh TOUKW 3eMHOHN TTOBEPXHOCTH Ha mmpoTe @ = 465.119 - coS ¢ M/c
CpenHsis CKOpPOCTh ABWXKEHWSA 3eMnmu Mo opbmte = 29.765 wM/c = 100 000 wm/u
Hawbonemas ckopocts (B epurennn) = 30.287 kM/c

Hawmmennbmast ckopocts (B adenwin) = 29.291 km/c
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CBsI3aHO ¢ MarHuTHbiM mojaem ConHua. HeGonblime mnsiTHA WMEIOT B TOTNEPEUHMKE
HECKOJIBKO ThicAU KHIOMEeTpoB. Pasmeps! kpynHeix nsteH pocturarotT 100 000km; Takue
MATHA CYLLECTRYIOT OKOJIO MecALa.

ConHeuHblE MATHA UMEIOT BHYTPEHHIOI CTPYKTYpY: Oollee TEMHYIO LEHTPATBHYIO
4acTh — AAPO — W OKPYKAIOIIYIO ee MoNyTeHb. CONHEUHbIe MATHA YacTo 00pa3yroT IPyIIbI,
KOTOpBIE MOTYT 3aHWMaTh 3HAUUTENbHYIO TNOMAAL Ha CONHEYHOM ancke. Tak, 18
cenTsa0psa 2000 rona Oblna 3apervicTpUpOBaHa Tpymnmna nsTeH, obimas Mmiomaab KOTopoi
paBHsAnach 6,5 MumTHapaaM kw2 Ha 5TO# TeppHTOpMM MOBEPXHOCTb 3€MHOTO IIapa
TTOMeCTUTCS HeNbIX 13 pas.

VYcTaHoBIEHO, UTO MATHA — MeECTa BbIXOAA B aTMOC(Eepy CUILHBIX MarHMTHBIX
nosneit. TMons yMeHBIIAIOT MOTOK SHEPTHH, UCXOMSIUMKA W3 [Ipa, MO3TOMY B MECTE X
BBIXOZIa HA MOBEPXHOCTh TeMIepaTypa nagaet. [1sTHa 0ObIUHO BO3HUKAIOT IPYIIMaMH.

IMatHa Ha ConHue 4acTo OBIBAIOT OKPYKEHBI CBETJIBIMM 30HAMHU, HA3bIBAEMBIMH
takenamu. OHu ropsiuee atmocdeps! npumepHo Ha 2000 K 1 UMEIOT S4EHUCTYIO CTPYKTYPY
(BemWuwHa Kaxaol sueiikm — okomo 30 Teicsa  kWmomeTpoB). YacTo BcTpedaroTcs
(akenbHBIE TIONA, BHYTPH KOTOPBIX TIATEH HET.

®axkensl 00pa3yloTcss B pe3yabTaTe KOHBEKIWH W3 rmyOoknx cnoeB ComHna. OHH
CYIIECTBYIOT HEJEeNW W Mecsibl. B HeKoTOphIX (akembHBIX TONSIX MEXKIy TpaHylaMu
MOSIBNIETCA YepHas TOYKA, OHAa HAUYWHAEeT OBICTPO pacTH W Ha CHERyOIUH JeHb
TpeBpalaeTcd B MATHO ¢ pe3kol rpanuned. Uepes 3—4 nHsS BOkpyr msATHa oOpasyeTcd
nonyteHs. K pmecsiToMy [HIO miolajb NSTHA JOCTUTaeT MakCHMMyMa, Mocje 3TOro OHO
HaYMHAET YMEHBIIATLCS W, HAKOHEL, Ucue3acT. B rpymnme nsaTeH cHauana MCUE3al0T camble
MEJIKHE MSTHA.

Hepanexo OT nsTeH MPOTArMBAIOTCA TEMHBIC HUTH IJIMHOW BIUIOTH O COTEH
ThicA4 KWJIOMETpoB. OHM MpPencTarIstOT co0O0il 30HBI HYJIEBOTO MArHWTHOTO MOJs U
OTIEJSOT PErMOHBI C MPOTUROMOJIONKHON MOISPHOCTEIO.

CoJiHe4HbIE TMSITHA MOMXHO YBMIAETh C [OMOLUbIO HEDOJBLLIOrO Tejeckona,
npucnocoOuB  ero Ans  nojyueHus npoekuus uzodpakenus ConnHua. Teneckon
Hanpasisiercs Ha CoJiHLEe, MOCie Yero, Hanpumep, Ha Jincte Oymard, pacriojioKeHHOM Ha
pacctossann 10—20cM oT OKynsipa, MOXHO YBHAETh YeTKOE HM300pa’keHWe COJHETHOTO
awcka. OcTeperaiiTech CMOTPETh HEMOCPENCTBEHHO B OKYIAP!



18 ActpoKA — Conneuroe 3avenvie 29 mapTa 2006 rona

Mocne cemuaguarunetHux HabmogeHnit Tewpux [IBabe ycTaHOBWI, UTO
KoanuecTBo nsATeH Ha CONIHLE ¢ TeUeHHEeM BPEMEHH MEHseTcd. B roawl MUHMMyMa MsTeH
Ha noeepxHocT ColHUA MOXKEeT He ObITh COBCEM, B TOAbl MaKCUMymMa WX UMHCIIO
n3Mepsaercs AecAITKaMH. MaKCHMyMbl W MHHHAMYMBI UepeaylOTCS B CpeJHEM Kaxable
11 net (ot 7 no 17 net), mocneAHUH MakCHMyM cONHeYHON akTUBHOCTH Obl B 2000 roxy.
OCHOBHOW XapaKTepWCTUKOW COJNHEYHON aKTWBHOCTH sBIsieTcss unciio Bombda, paBHOe
cyMMe oOmiero KomudecTBa TATeH f W ymecATepeHHOTO KonwdecTBa TPYNN TATEH
(oauHOYHOE TIATHO Takke cyurtaercs rpynmoii) g: W =f + 10g

Bo3moxkHO, cymecTBYIOT U 6oJlee AMUTeNbHbBIE HUKITBI COTHEYHON aKTHBHOCTH.

B neprnon MHUHUMYMa COJIHEHHOIM aKTMBHOCTH MSTHA MOSIBISIOTCS B CPEIHUX
LIMPOTax, B MEPHUOIIbI MAKCUMYMa — OKOJIO 3kBaTtopa. OKOJ0 MOJKOCOR MSATHA MPAKTHUECKH
He HabmoparoTcs. B Hauane oAMHHAILATUICTHErO LIMKIA COJMHEUHONW aKTURHOCTH OOJbLuas
4yacTh MATEH pacrnojoxkeHa Ha wuporax oT 20° mo 30° (3axon Inepepa). Ecnm
3aBMCUMOCTh LIUPOTHI MATEH OT BPEMEHU W300pa3UTh HA IUarpaMMe, TO 30Hbl aKTHBHOCTH
00pa3yroT Ha Hell «0abouky MayHaepay.

B navane XX Beka JI. Xeiin oOHapyXui, 4TO MarHUTHBIE TOJSPHOCTH TEPBBIX,
BEIYIIWX, MATEH W XBOCTOBBIX TATEH B CEBEPHOM W FOKHOM monymapusax ConHoa
MPOTUBOTONOKHEl W MEHSFOTCSA TIONOCAaMH B KaKAOM HOBOM nukne. [loatoMy momHbIH
LUK COJTHETHO! aKTHBHOCTH MPOUCXOIUT B TEUEHHE 22 TeT.

LMK aKkTUBHOCTH COJHEYHBIX MATEH WMEET MPAMOE OTHOIIEHWE K 3eMHOMY
KIUMaTy. Y HEKOTOpBIX ACPEBRBLER TOJLIMHA KOJELU WMeeT OAWHHAAUATHICTHUI LMk, B
xoHue XVII — nauane XVIII Bexa, korna nsaTeH npakTuuecku He Owuio, B EBporne crosina
OueHb XOJI0JHasA NOroaa.

B nauane XX Beka Anexcanap YwkeBCKUH nocjie MHOTOJETHUX CTATUCTUHECKHX
MCCIeOBAaHUI 10Ka3al 3aBUCHMOCTh KOJHMYECTBA COOBLITHIT B OOLIECTBEHHON KU3HM Ha
3emae ot axtuBHocTH ConHua. BbISAICHWAOCE, 4TO B TrOAbl MAKCUMYMOB COJIHEUHOI
AKTUBHOCTM Ha 3eMIle YBEIWYHMBAETCA KOJINYECTBO PEBONMOUWI W BOWH, yCHIMBaeTCA
TMONUTHYECKas aKTHUBHOCTh HaceleHHs. MaKCHMyMBbl COITHEYHON aKTHBHOCTH TaKXke
MPOBOLMPYIOT PAa3BUTHE MHOTHUX OoNe3Hel: B UYaCTHOCTH, YCHWIIMBAETCS BEPOSTHOCTB
anuaeMuit. PesynmbraTel cBoeit paGoTel oH 0000mmn B KAWTe «Du3Mdeckne (akToOpbI
HUCTOPHYECKOTO MPOLIECCA.
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ConHue SBISETCS WCTOUHWUKOM MMOCTOSHHOTO MOTOKa uacTul. HeHTpWHO, 3IEeKTPOHBI,
NPOTOHBI, ajb(a-yacTulibl, a TaKke O0JEE TSHKEIbIE ATOMHbIE SAPA BCE BMECTE COCTABJISIOT
KopnyckyaspHoe nziayueHne ConHua. 3HauuTe bHAs YacTh 3TOTO M3JYyUCHHUS] NPEACTABIAET
coboli 6onee UM MeHee HEMpepbIBHOE WCTEUEHHE MIa3Mbl, TaK HAa3bIBAEMBIN CONHEYHBIN
BETEp, SABNAFOMINHCS TIPOIOKEHNEM BHENTHUX CIIOEB CONTHETHOW aTMOc(ephl — COTHETHON
Koponsl. BoOmm3m 3emsm ero ckopocth cocrtaBnser oOpaHO 400-500xM/c. TloTok
3apsAKEeHHBIX YacTHL BeIOpackiBaeTcs n3 CoNHIA depe3 KOpOHANbHbIE JBIPBI — 00NACTH B
atMocepe CONHIIA C OTKPBITEIM B MEXTITAHETHOE TTPOCTPAHCTBO MarHUTHBIM TIOJIEM.

[lepBble W3MepeHUs CONHEYHOTO BeTpa MpousBedaeHsl B 1959 romy Ha AMC
«Jlyna-9». B 1962 rony «MapuHep-2», HanpasasBluMiics Kk BeHepe, npoussen
HaOIONCHNST COJIHEYHOTO BETpa W MMOJAyYWJl CHEAYIOLIME PE3yJbTaThl: CKOPOCTh
COJIHEUHOr0 BETpa M3MeHsiack B rpaHuuax ot 350 m/c no 800 m/c, cpenHssi KOHLEHTpaLMs
CoNHeuHOro BeTpa 5.4 mowa Ha 1cm>, wonnas Temneparypa 160 000K. Cpennsis
HANPSIKEHHOCTh MArHUTHOTO Mot 6107 speTen.

MHOTO HOBOTO O COJIHEYHOM BETPE BBISCHUNA MeXTyHapoAHas KOoCMHYecKas
cranmuss SOHO. Oxazanoch, YTO OH MEPEHOCHT TAaKWe 3NEMEHTHI, Kak HHUKENb, XKeNeso,
KpEMHWH, cepa, KaTbIHAH, XpOM.

ConHne Bpamaetcs ¢ TepuogoM 27 cyTok. TpaekTopuH IBWKEHWS YaCTHIl
COITHEYHOTO BETpa, ABWKYINUXCS BAOJIb JWHWH WHIYKIHA MarHWTHOTO TOJS, WUMET
CTIPANTBHYIO CTPYKTYpY, 00ycroeneHHyro BpameHneM ConHua. B pesyneraTte BpameHus
ConHua reoMeTpuueckoil ((OpMOIi NMOTOKa CONHEUHOro BeTpa OyJeT apX1Mea0Ba Crupalb,
HanoMuHato1as GopMy CTPyW BOAbI U3 CAAOBOIO LLJAHIA, BPALUAIOLIETOCS BOKPYT OCH.

B nHu conaHeuHbix Oypb cosHeuHBIH BeTep pe3ko ycuiupBaetrcs. OH BbI3bIRBAET
NOJISIPHBIE CUSHUA W MarHUTHbIE Oypu Ha 3emiie, a KOCMOHABTaM HE CJEIYyeT B 3TO BpeMs
BBIXOAWNTE B OTKPBITHI KOCMOC.

IMoxn BO3mEHCTRMEM COJHEYHOTO BETPAa XBOCTHI KOMET BCErJa HampasieHbl B
ctopony ot ConnHna. KocMmuuecknii anmapar «Bosgmxep» 00HapyXHn CONHEYHBIH BeTep
Jae 3a opbutoif IlmyTona. @akTU4ecKH, MBI XKMBEM B 00pa30BaHHON COTHEYHBIM BETPOM
THTaHTCKOI rennocdepe, XOTh W 3aMUMEHB OT Hee MarHUTHBIM TIOJIEM 3eMITH.

ConHie — MOIIHBIA HCTOYHWK PagdON3NydeHNs. B MeXnimaHeTHoe MpOCTpaHCTBO
TIPOHWKAIOT CaHTHMETPOBBIE PaJMOBOIHEI, KOTOpHIE W3dydaeT Xpomocdepa, W Ooiee
JUIMHHBIE BOJIHBI, U3JIy4aeMble KOPOHOI.

Ecnu B Bugnmeix jayuax CollHUE W3Iy4aeT CPAaBHUTENLHO CTAOWILHO (M3MEHEHHS
NMPOMCXOAAT HA IOJH MPOLEHTa), TO B paaudoauana3zoHe M3IYy4YeHHUE MOKET U3MEHAThCS B
COTHM W paxe Tblcauu pa3. Paamomsnyuenuwe CoylHLUA WMEET [BE COCTaBJSIIOLLME —
MOCTOSIHHYIO U NepeMeHHy0. TToCTOsIHHAs cocTaBIIsIOLLAS XapAKTEPU3YET pasiHOU3ILyHEHIE
cnokoiiHoro Cosnnua. CoslHeUHas KOPOHA M3JIy4aeT PaJMOBOJIHBI KaK a0COMIOTHO YEpPHOE
Teno ¢ Temnepatypoii T = 10° K. Ilepemennas cocTapnsomas paanonsnyuenns ComHIa
MposABNAETCS B BHAE BCIUIECKOB, MIYMOBBIX Oyph. lllymMoBBIe Oypw AIATCS OT HECKONBKHX
yacoB N0 HeCKONbKMX nHel. Yepes 10 MHHYT mocie CHUIBHON CONHEYHOW BCIIBIIIKA
pannonsmydeHne CoOJHIA BO3PACTAET B THICSYW W Jla)k€ MHIIHOHBI pa3 MO CPaBHEHUIO C
panuonsmydeHneM criokoifHoro CoNHIA W JUTHTCS OT HECKOJNBKUX MHUHYT IO HECKONBKHX
4acoB. 3TO PaANoON3NyueHHE UMEET HETETIIOBYIO MMPUPOY.
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OCHOBHbIE COCTaBIAOILNE atMocdepbl 3emnu — a3zoT W kuciaopold. OcTanbHble
rasbl: BOASHON map, yrJ€KWUCIIOTa, HEOH, METaH, BOAOPOI U APYrHe — COCTABISIOT OKOJIO
1 %. arneHue atMocdepbl Ha ypoBHe Mopsi — 1 atm = 101325ITa = 760mm pT. CT.

CranmapTtHas artMocdepa COOTBETCTBYET TeMmmeparype Bozayxa 150°C,
otHocuTenbHOM Bnaxuocty f = 0 %, mnotHocTH p = 1,225KF/M3.

ATMmocgepa 3eMIM COCTOWT W3 psima clioeB — Tpomocdepsl, crpatochepsl,
Mezochepsl, TepMochepsl, FSK30cephl:
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Hx pazgenstoT npoMmexkyTouHbsle clion atmocepsl — Tporonaysa, cTparonaysa,
Me3onayza W Tepmonayza. B me3onayse, Ha BbicOTe 85 KM, HaxoaWTCs TeMMepaTypHbIi
MUHUMYM. 31ech ke HabroaaoTes cepedpucTbie odnaka.

Mo ypoBHIO MOHM3ALMH, DICKTPONPOBOIHOCTH U CMOCOOHOCTH OTpaxkaTh W MOMIOLIATH

paavoBoiiHBI B armocdepe BbIACHSIOT elle Heckosibko cioeB. Cioit  armocdepsl,
3akmoucHHbIi Mexay Bbicotamd 100 u 1000km, HasbiBaloT vwoHochepoii. TlonoxkeHue u
WHTEHCUBHOCTL CIIOEB HMOHOC(EPBI MEHAETCA OTO AHS K HOYM W B 3aBUCHMOCTH OT

W3MEHEHWH COMHEUHOI aKTURHOCTH. MaxkcuManbsHas KOHUEHTpauud
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Vekopenne 3eman k Conxuy = 0.59 cm/c?
VCKOpPEHHE CHIThI TSHKECTH Ha 3emite (cTaHnapTHoe) go = 980.665 cm/c?

VCKOpeHHe CHIBI TSKECTH Ha mmpoTe 45° (abcomoTroe) Gus = 980616 cm/c?
N3nyueHue HouHOTO Heba 3eMiau (B sicHyto Houb) 0,1 - 0,2 KaJ‘l/(CMZ*MI/IH)

Jdanuble o JlyHe

Cpeanuii cytouHblii napamnakc JIynsl = 57' 2.61" = 1° (napaniaakc MEHAETCS B CPEAHEM OT
53'54.6" no 61'31.4™)

Cpennee paccrostnve Jlynsl ot 3emnu = 384 400 km = 0.00257 a.e. = 60.2682 panuyca
3emmu (pacctostare MeHsietcss oT 356 410 mo 406 740 xwm). Ilo paanoNOKaIrOHHBIM
nanaeiM 384 402 + 2 kM.

HauGonbmuit BuAMMBINA yriosoit nuametp Jlynsl = 32' 53.5"

Haumensiuii BUAUMBIH yraosoli anametp Jlynsl = 29' 28,1"

Buaumeiii yranoeoi auamerp JlyHel Ha cpeaHem pacctosHuu ot 3emuin 31" 5.16" = 1865.2"
Huametp Jlyubl = 3476.0 km = 0.27256 3xB. anamerpa 3emin

O6mem JIyubi = 2185.3%107 km® = 2.2¢10%° cm® = 0.020266 o6nema 3emnn

TosepxHocTh JIyHsl = 3.796*107 km® = 0.0743 3emHoii

Macca Jlynst = 1/81,301 maccel 3emun = 0,012300 maccel 3emun = 1/27070500 macchi
Conrma = 7,35"‘1025 r = 73,5 TpuniuoHa TOHH

Cpennss motHocTh JIyHsr = 3.347 r/lem® = 0.607 cpeanedt maoTHOCTH 3eMan Y cKopenne
CHITBI TSOKECTH Ha rioBepXHocTH JIywsr = 1.623 m/c? = 0.165 3emuoro = 1/6 semuoro
Kputndaeckas cKopocTh (CKOPOCTh 0cBOOOXKAeHNS) 2.375 KM/

Cpenmumii sxcieHTprcHTET JyHHAOMN opouTel 0,05490 = 1/18 (TUHEWHBIH IKCIIEHTPUCUTET =
21 000 km)

HaknoH nyHHo# op6uTthl k skaunTtuke = 5° 8' 43.4" (mensercs o1 4° 59’ o 5° 17")

CpeaHuii HaKIOH JIyHHOTO dKBaTopa k opoute = 6° 40.7' (mensiercst ot 6° 51' no 6° 31")
HaknoH nyHHOro sxkBatopa k skinnruke = 1° 32' 47" + 24"

HaksoH nyHHO# opOUTHI kK 3eMHOMY 3KBaTOpy MeHseTest oT 18° 18" no 28° 36

JInbpauus no goarote = +7° 54'

JInbpauus o mupote = +6° 50

INapannaktudeckas aubpanust okono 1 %

HesuanMas ¢ 3eman yacth noBepxHocTy JlyHsl coctanget 0.410 Bceli mopepxHocTH JIyHBI
(B mepsblit pa3z cdoTtorpaduporaHa Neproi COBETCKONM aBRTOMATHYECKOI MEKIIAHETHOM
craHumeli B okTsiope 1959 r.); 0.180 Bceili MOBEPXHOCTH TO BUAUMbI, TO HEBUAUMBI

Cpeanss BuanMas yrjaosasi ckopocTs aAsuxkeHust JIlyHbsl = 13° 10" 35" B cyTKM MM OKOJ0

0.51° B yac = nonepeyHUK JYHHOIO JMCKa B Yac
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Cpeansisi ckopocTh aBkeHust JIyHbl no opoute = 1.023 km/c = 3681 km/u YckopeHue
JIyHbl B ee aBwxkeHnH BOkpyr 3emin 0.272 em/c?

Cunepuueckuii Mecsll, paBHbIl nepuoay obpatienna JIyHbl Bokpyr 3emnu = 271 79 43m
11.47¢ =27.321661 cpeanux cyTok = 6554 43m

Cunoanuecknit Mecarl = 291 1249 44m 2.78c = 29.5305882 cpeanmnx cytok = 7084 41m
(OTKIJIOHAIETCA OT CpeIHEeTo 3HaYeHns Ha 134, BeieacTBIE SIUTUTITHIHOCTH JTYHHOH OpOWTHI)
[leprion BpamieHns TMHAN Y3710B = 67981 = 18,61 Tponuueckoro roaa

TMepuon BpauieHus auHuu ancua = 3232.6a = 8.849 Ttponuueckoro roga Cdepuueckoe
ans6eno JlyHsl B nonHoayHue = 0.0748

Buaumas BusyanbHas 3Be3Has BEAUUYMHA B MOJHONyHHe = -1255m + 0.05m (nonnas
Jlyna csetut B 465 000 (=10%) pa3 cnabee ConHua)

[Mokazarens meeTa JIyasl B - V = +1,2m

Cpenansist apkoctsb ogHoU JIyHer = 0.251 ¢6

OcBemenHoCTh, co3naBaeMas modrol JlyHolf B 3ernTe Ha 3emye Ha TIOBEPXHOCTH,
TIepTIeHANKYIAPHON K HaNpaBleHunro TajaroInmx mydeit, 0.25 mokca

Temnepartypa B noaconHeuHoit touke = +130°C

Temnepatypa HOUHOI CTOPOHBI NoBepxHOCTH JIyHel = -150 (£10)°C

3EMJISL

Hamra nnanera — 3emns — aswiketcs Bokpyr CofHia mo 6amM3ko# K Kpyropoit
opoure (skcuenrtpucurer 0,017), paauyc koropoit — 1496 muH. kM — npUHAT 3a
1 actpoHoMuueckyto  eauHuly. Ilepuoa  obpalleHuss 1o opOUTE  COCTaBJIsET
365256 3emubix cyTok winu 1 roa. CpeaHsis CKOPOCTh ABMKEHUS 110 opbute — 29,8 km/c.

Tepnon BpalieHus BOKpYr oc — 3Be3mHbie cytkn — 23'56"4,09F. Hakiow
3eMHOT0 JKBaTOpa K opbute cocrarnsier 23°27 1 obecneuuBaeT CMEHY BPpEMEH roja.

Macca 3emnu paBHa M :5,974-10241<r, CpenHsis TJIOTHOCTD 5,515r/cvv13.

DKBaTOpHansHBIM  pamdyc TUlaHeThl coctaBiser R =6378xm. 3emns wmeer
TpymeBuIHY0 (opmy, HasbiBaeMylo TeoumoMm. Cxkatrme coctanser 0,0034 (monspHbrit

pagnyc paBeH R =6356km). CrmocHyTOCTh 3€MIM € MOMOCOB  OOBICHSECTCS
BpallieHneM. YcKopeHne CBODOIHOrO MajeHusi Ha MOBEPXHOCTH COCTABJISET, B CPEIHEM,

=9,78 mic?: y MO/OCOB 00JIblIIE, HA DKBATOPE MEHbIIIC.

TTpsiMoe MCCIea0BaHME 3EMHBIX TIyOMH MOKa 4TO HEBO3MOMKHO. CaMble MIyOOKHE
CKBAXKUHBI €1BA JAOCTUrAIOT ICCATHKUIOMETPOBOI oTMeTku. OOHAKO CeiicMOoorus nana
KJIKOU K BHYTPEHHEMY CcTpoeHHIo 3emuu. J[eJlo B TOM, YTO CKOPOCTb CEHCMHMUECKUX BOJIH
3aBHUCUT OT IIJIOTHOCTHU U yl'lpyl"OCTVI FOprlX l'IOpOZl, qepe3 KOTOpre OHU I'lpOXOZlﬂT. OHI/I

ActpoK A — Conmewnoe 3atverte 29 mapTa 2006 roma 23

oTpaxaroTca U MNpPCIOMIIIOTCS Ha TrpaHulax MeExKay pasiuydyHbIMU  TJ1aCTaMUu. TTo
celicMorpaMmMam ObLJIO YCTAHOBICHO CTPOEHHUE 3eMHOM tuTochepsl.

W3 Bceii maccwl 3emnn kopa coctarisieT meHee 1 %, manTus — okono 65 %, siapo —
34%. BOau3u noBepXHOCTU 3emMilM BO3pacTaHWE TeMmeparypbl ¢ rIyOWHOI cocTarasieT
npumepHo 20° Ha kaxkablit kuaoMeTp. TINOTHOCTE FOPHBIX MOPOJ 3€MHOMH KOPbI COCTABRASET
okono 3000«kr/m3. Ha riybune okono 100km temneparypa npumepto 1800K. Hinkuss,
BHYTPEHHSAS IPaHULIA MEXKLY KOPOH U MaHTHel Ha3blBaeTcs pazneaoM MoxopoBuiunia.

Ynpyrre BoJSHBI B MaHTHW pacrpoCTpaHAIOTCs, Kak B TBEpAOM Tene. B maHTHM
CKauvKkooOpa3HO YBENWYHMBAETCSH CKOPOCTh PacTpOCTpaHeHns] CeHCMUUECKUX BOJIH, H9TO
CBAI3AHO C Pe3KNM MOBBIMEHHEM TMIOTHOCTH Bemectsa n0 5600kr/m%. Crenyromee 1o
WHTEHCHBHOCTH OTpakeHHe Habmomaetcst Ha ToryouHe 2900km (moBepXxHOCTh Buxepra —
['yrenbepra). Ha »3Toif ThyOWHe CHIBHO OTpaXkaloTcss TPOAOTBHBIE W TOTEpeuHbIe
ceficMuaeckne BOHBI. OTCrO/Ia MOKHO CIENaTh BBIBOM, UTO HIDKE JIEKHT JKHUAKOE SA/IPO: B
HUIKOCTAX MOMNEPEYHbIC BOJIHbI HE PACHPOCTPAHSIOTCS. DTOT CIIOH pacrilaBieHHOro
MeTalllla Ha3bIBAKOT BHELIHWM SiIpOM. B LieHTpe 3eMiin HaXOAUTCs TBEPAOE KEJAe3HOE s1pO
MI0THOCTHIO 0k00 10000 kr/m® (1,7 % maccw 3emin). TpaHuLa MexILy HUMH TOILLHHON
0KO0JIO 5 KM MPOX0AUT Ha paccTosiHUK MpuMepHo 1220Kkm OT LeHTpa.

Ha 3emune B pe3yabTaTe aKTHMBHOM BYJKAHUYECKOHW AESITEILHOCTH MPOUCXOOAWT
BbIOPOCKI JIaBbl, Mapa U ra3zoB W3 BHYTPEHHHX 4YacTell MaHTHUU 10 CUX MOp (opMUpyeTcs
BEPXHsS yacTh 3eMan — kopa. Ha nmanete okono 800 neifcTByrommx By IKanoB.

Kopa w BepxHue crnow MaHTHHA o6GpazyioT JuTtocdepy. Ee rpanwiia pacnonoxkena
Ha Timyoune okono 70kwm. Jlutocdepa packonora Ha fecsiTOK OONBIINX TUTHT, Ha TpaHUIAX
MEXIy KOTOPBHIMH TIOCTOSHHO TIPOWCXOAAT 3€MIETPSICEHUs W HW3BEpPIKEHWS BYJIKAHOB.
JluTocepHble TINTHI «IIAaBAfOT» B PAcTIONOXEHHOM 1O HAUMH a0 TiyowHsl 250kM croe
MOBBIIIEHHOW TEKYUECTH, Ha3biBAEMOM acTeHOCHEPOT.
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riaybuHe 1w Temneparypa nmouTtu Bcerga nocrosiHHas. HeGo Hap JlyHoit Bcernga uepHoe,
NMOCKOMbKY 171 00pazoBaHus rojayboro lBeta Heba HEOOXOAMM BO3MYX, KOTOPbIA Tam
orcytcTByeT. Her tam u norogst, He aywoT U BeTpbl. KpoMe Toro, Ha JIlyHe uaput nosnHas
TUTITAHA.

C 3emnn HabmromaeTcs TONBKO BHawMas dYacth Jlymsl. Ho 3to me 50%
TIOBEPXHOCTH, & HecKoJbKo Gombime. JlyHa obparmaetcs BOKPYT 3eMITH TIO 3JUTHTICY, OKOIIO
niepuress JIyHa aBwxketcs ObIcTpee, a OKOJO armores — MemneHHee. Ho Bokpyr ocu JlyHa
BpalmaeTcs paBHOMEPHO. BeneicTBre 3TOTO BOIHUKAET JTWOpaIis TIo noJrote. Bo3moxkHas
HanboJbIIas BelWdWHa ee cocTaBnser /7°54°. Brnaromaps ambpanuu ™Mbl HMeeM
BO3MOXHOCTb HaOMIOaTh ¢ 3eMJIM KpOME BUAMMON CTOPOHB! JIyHBI €lle U NpUMbIKaOLINE
K Hell y3kue MoJIOCKM TeppUTOpUM 00paTHOM ee CTOpoHul. B o0luell cnoxHocTH ¢ 3emin
MOKHO YBUAETb 59 % J1yHHON MOBEPXHOCTH.

Moinxas snutochepa tonmmuHol okono 1000kM HCKIHOYAET PazioMbl M BbIXOI
JaBbl Ha MOBEPXHOCTL. Ho paHblIC, MWILIMApAbLl JC€T Ha3al, Ha J'[yHe ObLIN N3BCPIKCHUA
BYITKaHOB.

BunnmMbIMP 1ake HEBOOPYKEHHBIM TIIA30M JIETANIIM¥ TYHHOTO penbeda sBISroTCS
TaKk HazblBaeMble MOpS W MaTepwkh. Bokpyr Mopeit dacTo pacmonararotcsi Topbl. WX
pa3Mephl JIOBOTHHO BHYIIHUTENHHBI. ATIEHHWHB WMEIOT MaKCUMallbHYIO BBICOTY 6 KM,
Kapmatsr — 2 kM.

[Ipy HaONMOAEHWN B TEECKOT CTAHOBUTCSA SICHO, UYTO MOPS W MaTepWKH YCHITIAHBI
kparepamu. OcobenHo BbiaesstoTes kparep KonepHuk n kparep Tuxo ¢ pacxoasiummucs
OT Hero mouTH no Bceit norepxHocTH JIyHsl OenbiMu ayuamu. Ha Bugumoii cropone JlyHsl
KOJIMYECTBO KpaTepoB, auamMeTp KOTopbix Oojbine 1 kM, okono 300000 Pasmepsi
KpaTepoB KoJeOIOTCS OT COTEH KMIIOMETPOB /10 HECKOJILKHX caHTUMeTpoB. Hekoropbie u3
HHX B LEHTPE MMEET XapakTepHoe 00pa3oBaHWE — TrOPKY; y HEKOTOPbIX KpaTepoB Ha
BHYTPCHHUX CTCHKAX UMCIOTCA TCPPAChHI. Bozne cambix MOJOABIX KPATEPOB MOKHO BUICTH
TyveBble CUCTEMBI — CBETJIbIe TIOJIOCHI, KOTOPhIe PACcXOISTCA BO BCE CTOPOHBI. DTH IyUH
MOTYT OBITh BTOPUYHBIMH KpaTepaMW, TIOPOKIEeHHBIMA OCKOIKAMWM MeTEOpHTa, KOTOphIe
o0pazoBany BO BpeMsl B3phiBa OCHOBHOI KpaTep, HAXOAAIIHICS B TIEHTPE.

CornacHO COBpeMeHHBIM TIpeNCTABIEHNAM, OONBIIWHCTBO KPaTepor, B M300WIHN
TIOKPBIBAIONNX TIOBEPXHOCTH JIyHBI, 00pa3oBamvch TIPH CTONKHOBEHWHW KPYITHBIX
METECOPUTOB M HEOOJbIINX acTepOMIOB C MOBEPXHOCTBIO 3,5 Muanmapaa JeT Haszaz.
DHeprus, BbIACASEMas MPY B3PbIBE, UCMapsAIa HE TOJbKO BEILIECTBO METEOPHUTA, HO U UaCTh
nopoag B MECTC Yyaapa. CTOJIKHOBEHUSI C OY€Hb KPYNHBIMHU  aCTEPOUIaMU  BbIZBAIIHU
FMraHTCKUE pPasjioMbl B leHHOI7| MOBCPXHOCTH, UYCPE3 KOTOPHLIE BbITCKAJla KUIKaA
pacniaeieHHas jasa. Tak Ha JIyHe NOSBUAMCL MOPSI U OKEaHbI.

Htanbauckuli  actponoM J[xoanuu Puwvonnmu B XVl Beke mpucBoun
BO3BBIIIEHHOCTAM W BragnHaM Ha JlyHe HasBanusa: Anbnbl, AneHHUHBl W KaBkas, OkeaH
Byps, Mops loxneit, Xonoma u CriokoiicTeus, kparepsl Tuxo, [Tudarop, [tonemeis u T.1.
[To mpeanoXkeHW0 COBETCKUX ACTPOHOMOB MeKAyHapOAHBIN acTpOHOMUUECKAH COFO3
TIOMECTHIT Ha TIEpBYIO KapTy obpartHoii ctoponsl Jlyrsl 18 Ha3BanmWii BHOBH OTKPBITHIX
obOpaszopanuii. Tak mosBunvcey Ha Jlyne Mope Mockebl, kpatepbl [epn, Kypuatos,
JlomoHocog, Makcgesun, Menueneer, CiionoBckas-Kropu, L{noskoBckuid.
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cBOGOIHBIX MOHOB B MoHocdepe coctapmser (2—50-10° cM™ u moCTHraeTes Ha BhICOTAX
250-400k™M oT noBepxHOCTH 3eMJIH.

3eMHas atMocepa He TMPOTYCKaeT JKEeCTKoe KOPOTKOBOITHOBOE W3TydeHWE.
ONHVUM W3 BXHEWMWX Ta30B, TIOTIOMAMOIINX YIbTPa(QHUONETORBIE JIydH, SBISETCS O30H.
M3-3a yXyAmIeHWs HKONOTHUECKOW OOCTAaHOBKW, TIpeXkJe BCero, W3-3a BHIOpoca B
aTMochepy ¢peoHa ¥ JAPYTHX aKTHBHBIX BEIIECTB, er0 KOJNHUYECTBO PE3KO YMEHBIHIIOCH,
Hax AHTapKTHAONW W HEKOTOPBHIMH APYTAMH palioHamMu 3emMnn oOpa3oBaliich 030HOBEIE
JIpel. CNipaBeATHBOCTH PaId 3aMETHM, UTO CYIIECTBYET APYroe MHEHHE, 3aKITIovaroreecs
B TOM, 4TO O30HOBBIE JbIPbl — OJTHO W3 MPOSIBJACHHWI COJIHEYHOH aKTUBHOCTH.

MarHutHoe nojie 3eMJu MoXoXke Ha MoJie OJHOPOAHON HaMarHUueHHOM cdepnl ¢
MarHuTHOM Ochio, HakmoHeHHOW Ha 11,5° k ocu BpaiueHust 3eman. KOxHbIH MarHUTHbBIA
noioc 3eMiiM, K KOTOPOMY TPUTATCMBAETCS CCBEPHBIH KOHEL CTPEIKH KomMaca, He
coenagaet ¢ CeBepHbIM reorpauyueckumM MOJIOCOM, a HaxXOAUTCS B MYHKTE C
KoopAWHATaMu TpuONu3uTeNbHO 76° ceBepHolt mmpotsl W 101° 3amamgroit mONTOTHI.
CeBepHBIM MarHWTHBIM TONMOC 3eMIM  pacronokeH B AHTapkTuae. HampspkeHHOCTB
MarHUTHOTO TIOJNA Ha momrocax coctapmstet 0,63 3, Ha sxBarope — 0,31 3.

OtkpeiToe B 1905romy W3MeHeHHWe MarHWTHOTO TIOJNS TIPUBENO K 3aKITIOYEHHIO,
YTO OHO 3apokaaeTcs B JKWAKOM BHEITHeM sape TuaHeTel. CpaBHUTENBHO OBICTpEIE
JIBIDKEHWS MOTYT MPOUCXONTH TaM 0e3 KaTacTpouuecKuX TIOCeICTRH.

CWJI0BbIE JIMHUM MArHUTHOTO MOJIsi 3eMaun 00pa3yroT CBOe0Opa3HbIE JOBYILKU AJIS
JIBUKYLIMXCS K HEl MOTOKOB YaCTHLL COJIHEYHOTO BeTpa. 3alepKaHHbIE MATHUTHBIM MOJIEM
4acTHLbl 00PA3YIOT paanalMoOHHbIC Mosca.

Pe3kue W3MEHEHUS] MArHUTHOTO MOJIs 3E€MIIM HA3LIBAIOTCSH MArHUTHBIMHM OYPSIMH.
MarHutHbie OypW 4acTO HAUMHAKOTCSA 4Yepe3 CYTKW WIH JBOE TMOCHE XPOMOCHEPHbIX
Benbiiek Ha COJIHLIC, OHM BbI3bIBAKOTCA MOTOKAMU YAaCTHUL, ABWKYIIMXCS C OOJbLIMMU
ckopocTasmMu oT CorHna. 3apspKeHHbIE YaCTHIBI, CKONB3sA BMONh CHIOBBIX MAarHHTHBIX
TUHAN 3eMIH, MOTYT TIPOHWKHYTh B atMocdepy. CTamkuBasch ¢ aToMaMu atMocdepbl, OHH
BEI3BIBAIOT 0c0o00€e CBeueHNe, Ha3hIBAEMOE TIONAPHBIM CHSHUEM.

TToBepxHocTh 3emim

Temrepatypa Ha TOBEPXHOCTH HAXOAWTCA B mpenenax or —85°C (BHyTpeHHHe
pationsl AnTapkTHabl) 1o +70°C (3anmagnas Caxapa). CpeiHSs TeMTepaTypa TOBEPXHOCTH
3emmu — +12°C.

Bonbmyo 4acte moBepxHocTH 3eman (Oonee 2/3) zanumaetr MUpoBoii okea,
ocTaBmIAsAcS TPEeTh TPUXOAWTCS Ha CyNly. YCJIOBUS Ha TIOBEPXHOCTH 3eMIH 3aMeTHO
OTIMYArOTCS OT NpYyTUX TINMaHeT. HUTAe, KpoMe Kak Ha 3emiie, HeT BOIBI B JKHIKOM
cocTtosiHuM, HeT armochepnl, Goratoil kucnopoaoMm. MmenHo Omaronmapsi Boae Oonee
3,8 mupa. JeT ToMy Hazaa Ha 3eMJie CMOTJIa BOZHUKHYTh K U3Hb.

Kumkas oGonouka 3emuu, kotopas 3auumaer 361man. kv’ wim 70,8 %
MOBEPXHOCTH 3eMJiH, HaszbiBaeTcs ruapocdepoii. B okeaHax 3emnu cocpenotoueHo 97 %
BCex 3anacoe Boabl (okono 107! kr). YacTh BOIbI HAXOAUTCS B BUIE JibIa U CHETa B
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MONAPHBIX LIaNKax, a Takxke B atmochepe. Cpennsas rayduHa Mupororo okeada — 3 900w,
MakcumaibHas riyorHa — 11 000m (MapuaHckuii skenob B Tuxom okeaHe).

Bo3zpacT ropHeiXx mopoa yCTaHaBIMBAETCS MO CONCPXAHUK W30TOMOB ypaHa M
Topus. B ectecTBemmoii cMecu ypama comepxwutcs 99,28 % m3oTona ypama U,
0,714%235U, 0,006%2341.1. [leprion monypacnana 238y T:U2:4,5']09 net. KoHedHbIM
TIPOJYKTOM PacTiaIoB 3THX 3JIEMEHTOB SBISAIOTCS W30TOTHI CBWHIA W Tenmid. Uem Gormbime
TIPOJYKTOB pacriaja W 9eM MeHbIIe caMOTO paJHOaKTHBHOTO BEMIECTBA CONIEPKHTCS B
Toposie, TeM GOJIbIIe BO3pAcT N3yTaeMbIX TOPHBIX TIOPO. M3ydas paqnon30TOTHBIH cocTas
KOpBI 3eMITH, 00HAPYKHITH, YTO BO3pacT 3eMHOH Kopsl okoino 4,55+0,07 mnpn. Jer.

CornacHo  COBPEMEHHBIM  KOCMOTOHMUYECKHUM  MpEACTaBICHUAM,  3eMis
obpazopanack 4,5 mMwunuapaa JeT Hazal NyTeM TPaBUTALMOHHONM KOHACHCALIUU W3
paccessHHOT0 B OKOJIOCOJIHEUHOM TPOCTPAHCTRE XOJOOHOTO Tra3oNbLICBOTO BELLECTRA,
COIICPKARLIETO BCE U3BECTHBIC B MPUPOE XUMHUUECKHE DIIEMEHTHI.

IMageHne KpyMHBIX CryCTKOB BELICCTBA BbI3LIBANO HArpeR MpOTO-3eMilM U ee
paccrioerme. Tsokenble jKene3ocojepikaline TIOpobl OMyCKamnch TayOxke, 3a HECKOIBKO
COTEH MWIJIHOHOB JIeT (GopMHUpys SAAPO, JeTKAe KaMEeHNCTBIE TIOPOIbl 00Pa3oBBIBAIN KOPY.
I'paBuUTaIMOHHOE CXXaTWe W paavoakTWBHBIN pacmag eme OoJplle  pa3orpeBann
BHYTpEHHME 00JIaCTH Halllel TTaneThl.

M3-3a yObIBaHUS TEMTIEpATypBl OT TIEHTPa 3eMITHM K TIOBEPXHOCTH BO3HAKAIIN OYary
HampsHKEHHOCTH Ha TpaHule ¢ KopoW. WX pesynmbrataMu W TO cell JeHb SBISFOTCS
3eMyIeTpsiceHUs U aApelid maTepuKor.

Atmocdepa v rugpocdepa BbIASTUINCL U3 HEAP HALLEH MIaHeThl, MOCKOIbKY BOJA
M rasbl BXOAWIM B COCTaB 3eMHbIX nopon. Kucnopon nosieuicst B atmocepe U3 BOIbI B
pe3ynbTare (GOTOAMCCOLUUALINN, a BIIOCJAEACTBUN U3-3a oTocuHTE3a.

B 1912romy, cpaBHuBas ouepraHus Oeperoroil nuHuu Adpuku u FOxHO#H
Amepuku, Hemeukuii yueHwlit Anbhpen BereHep BbeiaBuHyn runorte3y apeiida
koHTHHEHTOB. OHa OBbITa TIOATBEpKAEHA WCCIEOBAHWEM NTHa OKeaHa W MarHWTHBIX
CBOMUCTB JIaBOBBIX MOTOKOB Ha TIOBEPXHOCTH. BBITM 3aperncTprpoBaHbl Takxke 16 nHBepcwii
MarHUTHBIX TOTIOCOB € CEBEPHOTO Ha FOKHBIN M 00paTHO 3a TOCeaHNe AeCSTh MATHOHOB
TeT.

B 1960rony amepwkanckwii reonor ['appm Xecc TpeanmonoXwmi, 9TO TopsHas
MaHTUSI MOAHUMAETCS MOI CPEAMHHO-OKEAHWUSCKUMH XxpebTamu, pacnpocTpaHsieTcs B
CTOPOHBI OT HUX, Pa3pbiBas W pacTalkhBas JuTocGepHbie TMIUTH. BellecTBO MaHTHM
3anojiHsieT o0pa3oBaBIUMECS TPELWMHbI — PUGTh. «YHUYTONKECHUE) IKE YUACTKOB
MOBEPXHOCTH 3eMIIM MPOUCXOANT, CKOPee BCero, BOIU3N OKCAHCKHUX KEJIOOOR.

Ceiiuac cuwutaetcs, uto 300—200MHUANIHMOHOB JIET Ha3aA CYLIECTBOBAN €AWHbIN
cynepmatepuk ITaHres. 3arem oH pacnajicsi Ha 4acTH, KOTOpble CHOPMUPOBAIIN HbIHEILIHHE
MaTepwKH.

JanbHeiiinee ocThiBaHWe 3eMITM TIPWBENET K TPEKPANIEHNI0 TEKTOHHYECKOH
JeATeNLHOCTH. DpO3Us COTPET TOPHI, W TIOBEPXHOCTH 3eMITH CTAHET TIOCKOH M TIOKpoeTcs
okearnoMm. U3-3a yBenwvenns cetnMoctr CoNHIIa B JayiekoM OyayImieM oKeaH WcTiapuTcs,
00HaXXUB POBHYIO 0€3KU3HEHHYIO MyCTHIHIO.
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JYHA

JIlyHa — €IMHCTBEHHbIH CNYTHUK 3€MJM M E€IUHCTBEHHbI BHE3EMHONH MUp,
KOTOpHIH noceTwny moan. OHa Bpaluaetcss BOKpYr 3emuin no opdute, Oonblias Noiyochk
kotopoit pasHa 383398km (skcuentpucuter 0,055). [InockocTh JyHHOU OpOWTHI
HaKJIOHeHa K TIOCKOCTH IKIUNTHKU moa yrmom 5°09°. Ilepron obpamnieHnst paBeH 27 cyT
7 9ac 43 MUH. DTO 3BE3THBIN UM cuyieprudeckwii iepro. [lepron cnronmdecknit — mepnos
CMeHBI JIyHHBIX (a3 — paBeH 29 cyt 12 vac 44 muH. [lepron Bpamennst JlyHbl BOKpYT cBOE#t
OCH paBeH cujepndeckoMy mepuony. Ilockombky Bpemst oaroro oGopota JlyHBI BOKpYT
3eMIA B TOYHOCTH paBHO BpeMEHHW OJHOTO 000poTa ee BOKpYr ocw, JlyHa TocTOSHHO
NMOBEPHYTA K 3€MJIE OJHOH W TOM K€ CTOPOHOM.

JlyHa — camwlii sipkuii 00bexT Ha Hebe nocne ConHua. MakcumanbHas 3Be3/1Has
BenuuuHa pasHa —12,7™,

Macca cryrhuka 3eman coctasmser 7,347610%°kr (8 81,3 pa3 MeHblie Macchl
3emiu), cpennsisi maoTHOCTL p = 3,35 F/CMS, JKBaTOpHaNbHBIN paauyc — 1 737 km. Cxarve
C TTOJTFOCOB TTPAKTHYECKA OTCYTCTBYET.

VcKOpeHne CBOGOAHOTO TafeHWs Ha TOBEPXHOCTH cocTaBnsieT = 1,63m/c?,
Tsarorenne JIyHsl He CMOTITO yrep)kaTh ee aTMocdepy, eciw OHa KOTAa-To 1 Oblia.

[InoTHOCTE JIyHBI CpaBHMMa C TIJIOTHOCTBIO 3€MHOW MaHTHH. llo3ToMy y JIyHBI
MO0 HeT, MO0 OYeHb He3HAYMTENbHOE JXKele3noe siipo. BHyTpennee ctpoenne JIyHbi
W3y9eHo TI0 cefiCMUYecKWM JTaHHBIM, TiepelaHABIM Ha 3eMITI0 TIpHOOpaMu KOCMHYECKHX
skcneanunii «Anomnony. TonwmHa kopel JlyHsl 60—100km. TonwumHa BepxHeH MaHTHU
400xkm. B Heii ceiicMuveckne CKOPOCTH 3aBUCAT OT TIYyOMHBI M YMEHBILAKTCS B
3aBUCUMOCTH OT pacctosinusi. TonmumHa cpeaHeii mantun okosno 600km. B cpeaneii
MaHTHUN CceficCMMYeCKHe CKOPOCTH TMOCTOSIHHBL. HIKHSS MaHTHS pacnoyiokeHa riyOke
1100km. Agpo JlyHbl, HauuHawomieecs Ha rioydoune 1500kM, BO3MONKHO, kuiakoe. OHO
MOYTH HE ComepkuT xele3a. [Toatomy JlyHa umeeT oueHb cnaboe MarHWTHOE TOJIE, HE
TIPEBBITIAIONIEE  OHOW  JIECATUTBICAYHONW  JONM  3€MHAOTO  MarHWTHOTO  TIOJA.
3aperncTpupoBaHBl MECTHBIE MAarHUTHBIE aHOMAJTHN.

W3ydenne JTyHHBIX TIOPO/I, TOCTABIIEHHBIX Ha 3€MITIO, TIO3BOJIWIIO OTIEHUTH BO3pAcT
Jlynsr meTomoM panwoakTHBHOTO pactamna. Kamuaw wa JlyHe cTanmd TBEpABIMH OKOJO
4,4 mapn. met Hazan. CoriacHo Teopuw poccuiickoro actpoHoma Errenwn Pyckon, Jlyna
copMHpoRaiack W3 OCTaTKOB TMPOTOTJIAHETHOTO BEIUECTBA, OKPYXKABIIETO MOJOLYIO
3emsto. MHyto Teoputo paszpaboran aMmepukaHckuii acTpoHoM Agwctep KamepoH: oH
cuMTaeT, 4to 3eMis Ha cTaauu GOPMUPOBAHUS CTOJNKHYJIACh C KPYMHBIM HEOECHBIM TEJIOM.
BoIOpolieHHbIe B pe3yabTaTe CTOJKHOBEHHUS! 0OJOMKH OObEIMHMWINCE B HALl CITYTHHUK.

IMpennonaratoT, 4T0 B paHHUE MEPHOABI CBOEH McTopun JlyHa Bpallagack BOKPYT
ocu ObicTpee U, ClEAOBaTeNLHO, TMOBOpauMBaliack k 3eMje Pa3HbIMU 4acTAMHU CBOCH
mosepxrocTH. Ho m3-3a O6nm3ocTi MaccwBHON 3eMiw B TBep/oM Tene JIyHBI BO3HWKAA
3HAYNTENbHBIE TIPUIMBHBIE BOJNHBI. [Ipotiecc TopMoskenns JIyHBI TpogoinKacs 1o TeX Top,
TOKa OHa He OKa3ajach TIOCTOSHHO MTOBEPHYTOH K HAM TOJNBEKO OTHO CTOPOHOM.
ATMocdepa Ha JlyHe MpakTHYeckHW OTCYTCTBYeT. JTO OOYCIOBIWBAeT pe3KWe Teperasbl
TeMTIEpaTyp B HECKOJEKO COTEH Ipa/lycoB. B 1HEBHOE BpeMs TemIiepaTypa Ha TIOBEpXHOCTH
nocturaet 130°C, a Houbto oHa omyckaetcs o —170C. B To ke BpeMs Ha
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VrinoBoe paccTosiHMe, OTCUMTBIBAEMOE OT HEOECHOTo 3KBAaTOpa, Has3bIBaeTCS
CKJIOHEHHEM U B CEBEPHOM HEOECHOM MOJYLIApUU CUUTASTCS MOJONKUTENbHBIM, a B KOXHOM
HeOeCHOM TIONyIIapul — OTPUNATENHHBIM. M3-3a KomoccanbHOTO YAaleHWs 3Be3N WX
CKJIOHEHWsI TIpAaKTHUYecKW HEM3IMEeHHBl Ha TIPOTSKEHWHM MHOTHX JieT, W Kaxkmas 3Be3jia
€XKeCyTOuHO TiepecekaeT HebecHBIM MepuaWaH Ha oOfgHONW wW TOW ke BBIicoTe. Ho
npucMoTpuMcs k Comairy. Jletom ConHIIE BOCXOINT Ha CEBepO-BOCTOKE, BOMM3N TTOMYTHS
BBICOKO MOJHWUMAETCS Hal TOUKOH IOra M BEUYEpPOM 3axXOIUT Ha ceBepo-3anane. 3umoii xe
OHO BOCXOJUT Ha IOr0-BOCTOKE, €r0 CYTOUHbIH MyTh HAal FOPU3OHTOM HU3OK, U 3aXOIAUT OHO
Ha oro-3anane. CrnenoratesibHO, B OTIMUKE OT 3Be3/, COHLE HE 3aHUMACT ONMpPeaesICHHOTO
MOJIOKEHNS Ha Hebe, a, y4acTBys B €ro CyTOUHOM BpalleHUH (13-3a BpalLeHUA 3eMJIN), elle
camMo MeIJIeHHO TI0 HeMy TlepeMernaeTcs. JleHCTBUTeNbHO, TOCTATOYHO TIPOHAOIIONATH B

71G/THIC MTEPR

pasHble MecsTbl ToIa BUI 3Be3MHOTO Heba BCKOpe Tocie OKOHUYaHWs CyMepek, Kak cpazy
MOXXHO yOenuThes B TepeMernennn CoiAna Ha (oHe 3Be3a. B Hauame BecHBI Beuepowm,
okoJsio 21 u, B 3anaaHoil obgacth Heba BOAM3M ropuzoHTa BUIHO co3Be3nne OBHa, B 1OT0-
3anaaHoi obgacth — co3ee3aust Tenabua v OpuUOHA, B I0KHONH CTOPOHE — CO3BE3AMC
BawzHeuos, a BocrouHee Hero — co3pesnne JIbea. Yepes mecsl, B anpese, B TE e 4yachl
co3Be3ans OBHA yKe HE BUHO — OHO 3alIO 32 rOPU30HT BMecTe ¢ COJHLEM; 3HAYuT, 3a
npomreamwit Mecsl CoNHIlE CMeCTHIIOCH TI0 HeOy K BOCTOKY W MPHIIIIO B co3pe3ane OBHa.
M3-3a 3TOTO W Bce cO3BE3MUS] CABWHYNHChL K 3amamy; co3e3ams Tembila w1 OproHa
HaXOMATCS BONMW3M B 3aMa/IHON 4acTW TOPW3OHTA, CO3BE3Me BinM3HeoB — Ha Ioro-3amaje,
co3ee3ave JIbBa — B 10kHOIN oOmacTh HebGa, a Ha FOTO-BOCTOKE TOITHANOCH CO3BE3IHE
Hesbl. Elue uepes Mecsiu B Te e yachl yxe HE BUAHO co3re3aus Telibla, Tak Kak Tenepb
OHO. 3a110 BMecTe ¢ CONHLIEM, KOTOPOE 32 UCTEKILIUI MeCsIL ONSITh 3AMETHO CMECTHIIOCH K
BOCTOKY W nepeunio u3 co3re3ans OHa B co3Bezaue Tenbla. Tak MocTeneHHO MEHAETCs
BWJ 3BE3HOTO HeOa, perylsipHO MOBTOPSIIOLIMICS MO CE30HaM roja.
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KoneuHno, Hukakux mopeit Ha JlyHe HeT. JIyHHble MOpSl COBEPLUEHHO CyXWE W
NpeacTaBiAoT coboi OOLMpPHbIE, 3aUThle Hekoraa 06a3anbToBOM J1aBoit HU3MHLI. JlyHa —
6e3KU3HEHHOE Tedo, JinllieHHOe atmocdepbl, Mopei 1 okeaHoB. Ha MpOTSHKEHUN JIyHHbIX
CYTOK TeMIepaTypa MOBEpXHOCTH MoxeT maMeHAThess Ha 300rpamycoB (ot —17C0 C no
+130° C). [pw Taknx ycIOBUSIX BOJA B KHUAKOM COCTOSTHUHM HAXOJUTHCA HE MOXKET.

MOPE [Tronemei
HEKTAPA
MOPE

M3IOEMNIAA KenepHuk
MOPE MOPE i

CNOKOWCTBMA MAPOE

MOPE
AOHOEN
KPM3MCA ACHOCTA Aprames
'MOPE

MOPE MOPE

B 1999ron kocmuueckuii anmapatr «Lunar Prospedor» no komaHae ¢ 3emiu
COTITENT ¢ OKOJIONYHHOH OpOWTHI W Bpe3aJics B Kparep B paione 10kHOTO Tommoca. Jlo 3Toro
CTyTHUK KPYXW1 TO opbwTe moutn 18mMecsiieB W BBIABAI HEKOTOPBIE CBHUIETENHCTBA
TIPHCYTCTBHS HaJl KpaTepoM BOIOPOIA — OHOW W3 COCTABIAIOMIEH BOABI. BBITN BhICKazaHbI
npeanonoxkenws, 4ro Ha JlyHe wmoxerT okazatees g0 300MWUIMOHOB TOHH JIbAA.
CunTanock, 94TO OT yJaapa YacTh BOJBI WCTIAPHATCA W BMECTE C TBUTHIO OyJeT BhIOpomieHa
BBEpX. YUeHble HaJesNch, UTO 3aTeM BOJISHBIE TIAphl ynaacTcst OOHAPYXHUTh C TIOMOIIBIO
Ha3eMHbIX M KOCMUUYECKWX TedeckonoB. Ho, Kk coOXaleHHIO, HUKAaKHX CIEAOB BOIBI
00Hapy»KeHO He ObLIO.

Bunaronapst uccieposannem AMC  «JlyHa» M nocagkam Ha  [OBEPXHOCTb
aAMEPUKAHCKUX AaCTPOHABTOB, [MOBEPXHOCTHBI rpyHT JIyHBl HCCIelOBRaH XOPOLIO.
ActpoHarThl npuBe3nn Ha 3emmo okono 385 kr ayHHeix kamHel. TlocrosiHHas
6ombapanposka JIyHsl KpoIIedHBIMA METEOPHTAMH SBISETCS IPUIMHON TOTO, °TO BCS ee
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MOBEPXHOCTh, Ha 9-12meTpor BriIyOb, TNOKpBITA CJIOEM MEIKOTO Pa3ApPOOJICHHOTO
CMEKILErocs BELIeCTBA, 00PA30BABILIErO Kak Obl CIASXKABLIYIOCS ry0uaTyro Maccy.

DTOT TOHKMH CJOH JIyHHOH [OBEPXHOCTH HAa3blBAlOT perosutoM. Peroamt
SBJISIETCS XOPOLUMUM TEPMOMW3OJSLIMOHHBIM MaTepHAIOM, MO3TOMY YXe Ha riyOuHe
HECKOJIbKO CAHTUMETPOR COXPAHSAETCS MOCTOSHHAS TeMMeparypa.

Hu oauH KameHb, [AOCTaBJAEHHBIM Ha 3emJl0, HUKOrJa HE MoJBepraics
BO3ACHCTBHMIO BOIBI WAM aTMOcdepsl M HE coiepxkal OpraHW4eCKHX OCTaHkoB. JlyHa —
abCONOTHO MEPTBBI MUP.

OobpartHas ctopoHa JlyHbl SBNSE€TCA WAealbHBIM MECTOM I acCTPOHOMHYECKUX
HaONOEHNIt: OHa 3aluInaeT Mpubopsl OT U3NMydeHus ¢ 3eMiH, a Houb Ha JlyHe anwTcs 14
3eMHBIX CyTOK. OTcyTcTBWE aTMocdephl eraeT BO3MOKHBIM HaOMOJEHUss B IFOOOM
anarazone. Korpa-anOyne Ha JlyHe OyayT TOCTpPOEHBl KOCMHYECKHE CTaHIWH W
acTpoHOMHWYECKHe oOcepBaTopur. boraTele 3amacel jkene3a, AaNOMUHHAS W KPEMHHA
SBWINCh Obl HEMIOXUM HCTOUHWKOM CTPOMUTEJILHBIX MaTepHaliOB, a COACpKalIHecs B
TOPHBIX MOPOJAX BOAOPOI M KUCIIOPOI — ChIPhEM IJIS MOJIyUeHHs BO3AYyXa U BOIBI.

ActpoK A — Conmeunoe 3atverte 29 mapta 2006 roma 31

ABUAKEHUWE 3EMJIA BOKPYT COJIHIA
(M.M. /laraes)

HebecHble cBeTnna pasdpocaHel B OSCKOHEUHOM MMPOCTPAHCTBE HA CaMbIX
Pa3HOOOPAa3HBIX PACCTOAHUAX OT 3eMJIH, HO 3TH PACCTOSHUS HACTONBKO BEJIMKH, UTO MbI HE
B COCTOSIHUM WX pa3iauuuts. M3-3a 3TOro Bce HeOECHbIE CRETWIIA MPEACTABISIOTCS Ham
OIMHAKOBO YAANCHHBIMHU, T. €. PACMOJOXKEHHBIMH Ha chepuueckoli MOBEPXHOCTH, Ha
BooOpakaeMoM Hebe. Buanmele B3anMHBIE PAcCTOSAHWS CBETWJ WM WHBIX TOUYEK Ha Hebe
OMpeNENAI0TCS YIIIaMi MEXKIY HanpaBlIeHUS MW Ha HAX W TIOTOMY H3MEPSIOTCS B YIIIOBBIX
eanHUTIaX — Tpagycax (°), munyTax (') U cekyHAax (") Iyru. ITHMH Ke eTVHUIIAMH H3Me-
pArOTCA YTIOBBIE (BUAWMBIE) pa3Mepbl CBETHN. Tak, HampuMep, BHAWMBIE AWAMETPHI
Connna u Jlynsl 6nu3ku k 0°,5. 3emuis BpaiaeTcs BOKpYT CBOEH OCH ¢ 3amajga K BOCTOKY, a
HaMm, He OMIYIIAIAM 3TOTO BpalleHus, MpeacTaBnseTcs, OyaTo 66 HeOO BMeCTe CO BCEMHU
CBETWJAMM BpALAeTCs C BOCTOKA HA 3amaj ¢ MepuoIOM B OJHU CYTKM M MPH 3TOM Mpo-
MUCXOONT BOCXOA W 3axol HebecHelx cBeTun. Korga ceeTwna MOJHWUMAKOTCS  Hal
TOPU30HTOM, MX YTJIOROE PAcCTOSIHUE OT HEro, Ha3biBAEMOEC BBLICOTON, yBEIMUYMBACTCS, a
Npy MPUONMKEHUU K TOPU3OHTY YMEHbIIAeTCa. Pesibedh MECTHOCTH pasiiMueH, U YTOObI He
ObUI0 OLIMOOK B W3MEPEHMSIX, BBICOTA CBETHJ OTCUMTHIBAETCA HE OT BHAMMOrO, a OT
MUCTUHHOTO TrOpHU30HTa — 0OJLIIOrO0 HEOECHOro Kpyra, MioCKOCTh KOTOPOro MepreHau-
KynsipHa, K OTBecHOl nmWHWHK. Touka TmepecedeHus OTBeCHOUW NMWHUWM ¢ HebecHOU cdepoii
Ha3bpIBAETCS 3€HUTOM. BuanMmoe cyTouHoe BpamieHHe HeGa MPOUCXOAUT BOKPYT 3€MHOU
OCH, W TIO3TOMY [IBE€ JWAMETPAITbHO MPOTHBOMOIOXKHBIE TOYKA HeOa, B KOTOPBIE 3Ta OCh
HanpaBleHa, HEMOBWKHBI! OHU Ha3bIBAIOTCA MONOcaMK MUpa. B HeGe ceBepHOTO MoJyma-
pust 3eMITH PACTIONOMkKEH CEBEPHBIN MOMIOC MUPa, BONH3W KOTOPOTO (Ha pacCTOSHUNA OKOIO
1°) naxomuTcs rnarHas 3Be3ga co3pe3nusi Manoit Mearennusl, HaswiBaemasi TlossipHOiA
3Be310il. M3-3a cBoeil O1M30CTH K CEREPHOMY MOJIIOCY MUPA OHA KaxKeTCs HEMOABUXKHOM.
Kak 1 Ha 3emiie, Ha HeOe TOXE eCTh CBO HKBATOP, HA3LIRAEMBIN HEOECHBIM IKBATOPOM; BCE
€ro TOYKH YyAaJeHbl OT MOJKOCOB Mupa poBHO Ha 90°. OH meaut HeGO Ha CEBEpHOE U
FO’KHOE TMOJLyLIApUs U MEepeceKaeTcs ¢ MCTUHHBIM TOPHU30HTOM B TOUKAX BOCTOKA W 3amaja.
Toukw 10ra 1 cesepa Jiekar Ha MCTHHHOM FOPU30HTE, Ha paccTossHun 90° OT Touek BOCTOKA
W 3amaga. B xkaxgoli MecTHOCTH HeOeCHBIf SKBaTOop TepecekaeTcss ¢ WCTHHHBIM

TOPH30HTOM TIO/A YTTIOM, paBHBIM 90° — ¢, Tme ¢ — reorpadurdeckas MmMApOTa 3TOH
MECTHOCTH, W Ha 3Toif e Beicote H = 90° — @ Haj TOo4YKOMU fora HaXOAWTCS HaWBHICTIAS
Touka HebecHOTO 3KBaropa. Tak, B C.-Iletepdypre (¢ = 60°) HeOecHBIN 3KBATOP

MOHUMAETCA HaJl TOPU3OHTOM Ji0 BeicOTH B 30°, a B KpacHonmape (45°) — 10 BBICOTHI B
45°, W mMo3TOMY TaM BWJIHA 3HAYUTENbHO Oonbllas 4acTb 0kKHOTO Heba, yem B C.-
TMetepbypre. Uepes Touky 10ra, 3€HUT, CEBEPHbIN MOJIKOC MUPa U TOYKY CEBEepa MPOXOAUT
Ha Hebe OonblIoi Kpyr, Ha3biBacMblii HebecHbIM MepuanaHoM. OH  oOpasoBaH
nepeceueHremM HeOeCHOH cdepsl MIOCKOCTBIO reorpadguyeckoro MepranaHa MecTHocTH. B
CYTOUHOM BpallleHuu Heba HebecHble CBETHIA NOCTHralOT HauboJiblIei BBICOTHI B TOT
MOMEHT, KOTJla OHU TiepecekaroT HeOecHBI! MepHanaH Ha ero yJacTKe MEXIY CeBEPHBIM
TTOITFOCOM MHpa W TOouKol fora. Tak kKak BpamieHne Heba JTUITh KaKymieecs W MPOUCXOTUT
BOKPYT 3eMHOM OCH, TO CYTOUHOE IBYKEHWE 3BE3]] MPOUCXOMUT TIO0 MalbIM KpyraMm —
HeOeCHBIM TIapaJiieNisiM, W WX YTTIOBBIE PacCTOSTHUS OT 3KBaTOPa OCTAIOTCSA HEN3MEHHBIMYL.
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A). OueBuiHoO, 4yTO cpenHee reJIMOLUEHTPUYECKOE paccrosiHue
4

£ o
TIaHeThl YUCIeHHO paBHO Gonbmoi noiayocu (Ol = OA =

a) ce opOUTHI, TAK Kak
9+Q 0+04
2 - 2 °

ad=

BRITSHYTOCTB JLIMNITUUECKOH OpOMTHI XapakTepH3yEeTCsl OTHOLIEHUEM PACCTOSHUSI MEXKY

(hoKycOM U LIGHTPOM K JUIMHE OONbILION MOJSYOCH, T. €. BEIMUMHOM
ocC

= —

a ’

Ha3bIBa€MOM SKCIIEHTPUCUTETOM OPOWTHI.
Jlerko BMAETH, UTO MEPUTEIUNHHOE PACCTOSHIE
g=a(l —p¢),
a atenniiHoe paccTosiHue
Q=a(l e

Bonbluas nonyock 3eMHOM OpOUTHI WM, YTO OIHO U TO e, CPEAHEE PaccTOsTHUE
3emnn ot ConHIA TpPUHUMAETCd 3a €IWHWLy W3IMEPEHWH TeNNOUEHTPHUECKUX W
MEXTITAHETHBIX PACCTOAHWI W TO3TOMY MMEHYEeTCS acTpOHOMHYecKol eavwHwneh (a.e.) -
149 597 870 km. OnmHako BO MHOTHMX pacdeTax BMOJHE I0CTaTOUYHO TPUHUMAThL 3y =
1496*10° kwm.

Hewxenne 3emnn Bokpyr ConHIA MO 3ITUNTHYECKON opOWTe AOKa3bIBaeTCs
NeproOANYECKUM W3MEHEHHWEM B OMNPEACJICHHBIX Mpeaenax YrJIOROH CKOPOCTH TOOOBOTO
aewkeHna CoJiHLA MO SKIMOTHKE W B BUIOMMBIX pa3Mepax ero aucka. Haubomawimii
auameTp coiHeuHoro gucka D = 32'35" ObiraeT B caMOM Havalie SHBaps M B TO e BpeMs
yraosasi ckopocts CojHLUA M0 dKIMNTHKE cocTasiuser 61' B cyTku, B camom xe Hauane
MIOJIS IMaMEeTpP COJHEUYHOro aucka yMmeHninaetes 1o d= 31'31", a yriosas ckopocth — 110
57' B cyTku. 3HauuT, B Hauase siHRaps 3emuist Ouxke Bcero k COJHLY M MO3TOMY ABUXKETCS
OBICTpEE, UEM B HavaJle MFONS, KOT/Ia €€ TeNNOLEeHTPUIECKOe PacCTOSHNE HanOobIIIee.

Ilo 3THM HaHHBIM HETPYAHO BBIYACIHATH 3KCHEHTPUCHTET 3eMHOW OpOWTHI M
Tpeaensl U3MEHEHHUS TeNHOLEHTPUUECKOTO paccTosHUS 3eMnd. B camom nene, Tak Kak
pasMepBl COTHEUHOTO ANCKA Mallbl, TO OHW 00paTHO MPONOPIHMOHANBHBI PACCTOSHUSM, T. €.

D & a1+

a q a, (1 —e) !

UJIn
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CrenoBartensHo, Ha NipoTsukeAnH roaa ConHIle MeIIeHHo TiepeMennaercs Ha (oHe 3Be31 C
3anana kK BOCTOKY (HaBCTpeUy CyTOUHOMY BpallleHHIO Heba) Mo onpeae/ieHHbIM CO3BE3ANIM
v 3a roa (365 cytok) comepiuaeT no Heby oauH obopor (360°), cmelasch 3a CyTKH
NPUMEPHO Ha 1° WM Ha ABa CBOWUX BUIMMbLIX AMAMETPA. DTO CMELUECHUE CBOIWTCS K
orctaBanvto CoJiHUA OT 3BE3l B CYTOUHOM BpalieHuu Heba: ecan CoMHLE B3OIILIO0
OJTHOBPEMEHHO ¢ KaKUMHM-TO 3BE3/IaMH, TO K Bedepy OHO OTCTAET OT HAX K BOCTOKY Ha 0°,5
¥ 3aXOJIUT TI03Ke HAUX TPUMeEPHO Ha 2 MWH. M3-3a 3TOr0 MOMEHTBI BOCXO0/1a M 3aX0/1a 3BE3]T
€KeIHEBHO HACTYMaloT Ha 4 MUH paHbIle, YeM HaKaHyHe, a 3a MecsIl CIBHTAIOTCS BIepe.
Ha 2 waca. Ho Bmammoe rojmoBoe naBwkenne CONHIA TPOWCXOAWT HE TIO HebecHOMY
skBatopy. Uzmepenus nonoxennsa ConHua Ha HeOe TMokazanw, 4To exeroaHo 20 umm 21
MapTa, B [€Hb BECECHHEro paBHOACHCTBHUA, COJIHUE TnepecekacT HEeOECHBIM 3KRaTop
(cxnonenue ConHua 6=0°), nepexoauT M3 K0XHOTr0 B CEBEpHOE HeOecHoe noiylapue 1 ¢
KaXIbIM JHEM OTXOIMT OT HEOECHOrO 3KBATOPA, B CBA3M C UEM MOJONKUTEIBHOE CKIOHEHHE
CosHLAa MOCTENMEHHO BO3pPacTacT W MOITOMY YREJIWUWBAETCS €ro IOHEBHOW MyTh Haj
TOPU30HTOM, pacrojaraschk Hal HeOecHbIM 3kBaTopoM. Ko AHIO JIETHEro CONHLECTOSIHUS
21—22 wtonsa ConHue yaansieTcsi oT HebecHoTo skBaTtopa Ha 23°27' (cknonenue CoJiHua &
= +23°27'), ero nOHeBHOW MyTh HawboJiee TPOJAOIKUTENEH W 3aHMMaeT HaWBLICIIEE
TIOJTOKEHWE HaJ TOPU3OHTOM, a 3aTeM ckiioHenne CoJTHIA TTOCTETIEHHO yMEeHBITAeTCs, ero
JIHEBHOM TyTh yKopauuwBaeTcd, U 22—23 ceHTAOpS OHO OMATh TMepecekaeT HeOeCHBIH
9KBATOp, TIEPEXOJs W3 CEBEPHOTO B I0XKHOe HebecHoe momymmapue. Temeps CKIIOHEHWE
ConHIia CTaHOBUTCS OTPUNATENHHBIM, W IHEBHOE CBETHIIO TIPOXOAWT CBOW CYTOWHBIN MyThH
Hal TOPU30HTOM HMXKE HEOECHOrO JKBATOpA, BCE BPEMs YAANAACh OT HEro» mNoka KO IHHO
3UMHEro cojHuectosiHus 21—22 nekadbps He otoiaeT Ha 23°27' (ckiaoHeHue ConHua & =
—23°27"), wu noayaeHHas Bbicota CosiHua cTaHeT HaumeHbluneil. [lociae atoro aHs
ckinoHeHne ConHua cHoBa Bo3pactaeT. CoyiHLE ONATh NpUONMKAcTCs Kk HebecHOMY
JKBATOPY W B OUEPEAHOI IeHb RECEHHEr0 PABHOLEHCTRHS BHOBB MEpECeUeT ero u nepeiaer
B Ce€BEpHOEC HebecHoe nouyiuapue. I'onoBoii uukia BuaumMoro aAsukeHus CoNHILA OKOHUEH U
Jlaliee CHOBA TIOBTOPSETCS B TOH Ke TIOCITeI0BATENLHOCTH.

HUrak, Ha mpoTshkerny Tona CoJAIe TTOOYEpeHo OTXOIUT OT HebGecHOTo 3KBaTopa B
00e CTOpOHBI HA OJIHO W TO K€ YIIIOBOE paccTOsiHUE, paBHoe 23°27', a 3TO 03HavaeT, 4To
BUAUMBIM ToAoBON myTh ConHua Ha Hebe mpenacrtaBnger coOol OGoONBIIOW Kpyr,
nepecekarouniica ¢ HeGECHBIM SKBATOPOM TIOA TEM XKe YrioMm € = 23°27'. DToT Gonbmoi
KpYT TIOydWn Ha3BaHWe SKIINTTHKH, NPOWCIIEIIEe OT TPEYECKOTO CIIOBA «IKITHIICHC) —
3aTMEHHE, MOCKOJBKY, KaK Mbl YBUIWM [ajblie, COJHEUHbIC 3aTMEHUSI MPOUCXOMAAT MpPH
noaxone JIyHsl K 3KIUNTHKE.

DkIunTHKa repecekaeTcss ¢ HeOeCHbIM  DKBATOPOM B [BYX IHAMETPAILHO
NMPOTHUBROMOJIOKHBIX TOUKAX, HAa3bIBAEMBIX TOYKAMM PABHOICHCTBUI. B  Touke
BECCHHEr0 PAaBHOJCHCTRUS, HAXOMAILEHCS B cO3Be3aun Puib n o6o3Hauaemoii 3Hakom Y’
, CorAmie BecHO TIepeXomuT W3 T0KHOTO HeGecHOTO TIONyITapws B CEBEPHOE, a B
TOYKE OCEHHETO paBHOAEHCTBUS (3HAK ~—— ),pacmioyiokeHHON B co3Be3nann JleBwl,
ConHile depe3 MoAToAa BO3BpAMIAETCsA B FOKHOE TOJNymIapue Heba. Y 00ewx 3THX Todek
ckuorenne & = 0°0. Towno TMocepenrHe MeXay TOYKaMHM PaBHOAEHCTBHH Ha IKIWTNITHKE
pacroNoKeHbl TOYKH COJTHIECTOSTHUS, B KOTOpBIX CONHIE MOCTHTaeT HanOONBIIero
yaanennsi oT HeOGeCHOTO 3KBAaTOPa; TOYKa JIETHETO CONHIIECTOSHHS HAXOIUTCSH B CEBEPHOM
nojyuiapvn Heba, B co3Be3anK BiIM3HELIOB, U UMEET CklloHeHHe & =+23°27', a npoTHBOMO-
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JIOXHasA €l ToukKa 3HMMHEro COJIHUECTOSAHUA — B HOKHOM nonymapym He6a, B CO3BC3AHUU
CrpenbLa, U ee ckiloHeHue § = -23°27.

Buaumoe nonoxenue modoro HebecHoro ceetuiaa, B ToM ducie CoaHua u JlyHbl,
ompeNieNseTcss ABYMSI BENWYWHAMW, Ha3bIBA€MBIMH HEOECHBIMH  IKBATOPUATHHBIMHA
KOOpAWHATAMY, aHAOTHIHBIMHU TeoTpaudeckuM KOOpAWHATaM, MHpPOTe W gonrote. Jlns
3TOTO depe3 TOJFOCH MWpa MBICIIEHHO MPOBOMAAT OONBINHE KPYTH, CXOAHBIE C 3eMHBIMH
MepuIHaHaM¥, HO Ha3BIBAOT WX Kpyramu ckinonHenws. OJHA 3KBaTOpUaNbHAas KOOpPIMHATA
HaM yXXe W3BecTHa — 3TO CKJIOHeHHe (J), MoKa3pIBatoIIee YII0BOe PACcCTOSHIE CBETHIIA OT

&=83°%7"

L Kpyeu
CI%HEHUF

Toura sumHe™
20 COMHYECmas-
s

mupa -

HebecHoro 3kBaropa. Jlpyras skBaTopuaibHas KOOpAMHATA, aHAJIIOTHYHAs reorpaduyeckoil
JOJroTe, HA3bIBACTCS MPSAMBbIM BOCXOKIACHHEM (0) U OTCUUTHIBACTCA OT TOUKU BECEHHETO
PABHOAEHCTBUS MO HEOECHOMY DKBATOPY BCErZa B OAIHY CTOPOHY, C 3anajd K BOCTOKY, /10
Kpyra CKJIOHEHHUs ceeTuia. [IpsMoe BOCXOKACHHE TOXE MOKET ObITh YKa3aHO B rpaaycax
MUHyTax Ayru, B npenenax ot 0° no 360°, HO ualle BCEro OHO BbIPAXKAETCH B €AMHMLAX

BpeMeHW — B uacax (4), MuHyTax (M) u cekynax (c), n3 pacuera, uro 24" = 360°, 1" = 15°,
4" =1°, 1" =15" w 1° =15". DTa cucreMa exauHunI Gojiee yAoOHa IS PacdeTOB BPEMEHH
HACTYTUIEHUS] aCTPOHOMUYECKUX siBNeHnil. Takum o0pazoMm, Ha MPOTHKEHHH TOJA IKBA-
TopHanbhble KoopauHaThl CONHIA HEMPEPHIBHO W3MEHSAIOTCS B Tpefenax; MpiMoe
Bocxoxaenne a oT 0u 1o 244 u ckironenwe 6 ot +23°27' no -23°27.

TyT ke CledyeT OrOBOPHUTHLCSA, YTO JKBATOPHANIbHBLIC KOOPAHWHATHI HEOECHBIX
CBETHJI HETMOCPEACTBEHHO WM3MEPHTh HEJb3s, TAK KaK HU HEOECHBIM JKBATOP, HU TOUKH
IKJIMMNTUKK HA HeOEe HUYeM He oTMedeHbl. OIHAKO 00€ KOOPAMHATHI JIEMKO BbIUUCIISIOTCS
MO MOMEHTY BPEMCHH U MO U3MEPEHHOMN BLICOTE CBETU/IA, KOTIa OHO MEPeceKacT HEOSCHbIHM
mepuauad. T1o 3TUM KOOpAMHATAM MOJOKEHHUS 3BE3, HEOECHOr0 DKBATOPA U IKIMMTHKH
HAHOCSTCS HA 3BE3IHBIC KAPThI.

B acTpoHOMWH TOCTOSAHHO TMPUXOTUTCS OTIWYATh BUAUMBIE SBIEHHS OT
UCTUHHBIX, W TOA0BOE ABWwkeHre CONHIA MO SKIUNTHKE HECTYYalfHO Ha3BaHO BUAUMBIM: B
JeHCTBUTENBHOCTH 3TO 3eMst obpariaetcs BOKpyr COJNHIA ¢ TOAUYHBIM TIEPHOOM, YEMY
TEMEph UMEETC MHOMKECTBO JOKA3aTeNnbeTB. Ham ke, He OINIYMIAIONIAM ABVKEHHS 3eMITH,
kaxketcss, 4yto ConHIlE Ha TMPOTMHKEHWH TOAa TOCTENOBATENbHO TepeMeniaerca mo 12
CO3BE3INAM, UMEHYEMBIM 30/IMAKATTLHBIMU (OT TPEUECKOTO «300H» — — >KUBOTHOE WITH
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«301MAKOC» — 3BEPUHBIN) MOTOMY, UTO OOJBLIMHCTRO M3 HMX HMEET HaWMEHOBAHMS
pealbHbIX W MHU(PUYECKUX KUBBIX CYLIECTB, 3TO co3Be3aus Puib, Osua, Tenbua,
bnusneuor, Paka, JIbea, [erbl, BecoB, Ckopnuvona, Crpenbua, Kozepora v Boposnes.
3Ha4nAT, UCTHHHBIH TMyTh 3€MIM B TpOCTpancTBe BOKpYr CoOJIHIIA, HA3bIBAEMBIH 3eMHON
op6uTo# (0T MaTHHCKOTO cloBa Orbita — Kones, mopora), TEKUT B TOM ke MIOCKOCTH, 4TO
W SKJIUMNTHKA, U 3Ta MIOCKOCTh 00pa3yeT ¢ MIOCKOCTHIO 3eMHOTO HKBAaTOpa yron B 23°27'.
Tak, w3 HabmoneHWH BUANMOTO TOAOBOTO ABWKeHWS CONHIA YCTAHOBWIW HAaKIIOH OCH
BpameHus 3eMiW K TITOCKOCTH e€e OpOWTHI, KOTOPHIM Tereph MOKa3blBAETCs Ha 3EMHBIX
rnodycax.

Bokpyr CosHua aBuxercss He oaHa nawa 3emis, a uenas cembs riaHer. Ewe B 1608—
1609 rr. Bblpatowuiics HemMeukuii maremarnk v actpoHom HMorann Kerep (1571—1630
YCTAHOBMIL, YTO MaHEThl oOpaiuaoTes Bokpyr ColHLA MO AIUNTHUECKUM OpOUTam, U Yem
6mmke mianeTa k CoNHLy, TeM ObICTpee OHA IBMKETCS. 3eMIlsl HE ABISACTCS MCKIIOUEHUEM
1 TOXKE

K cesspHomy 10RHGY
mupa

~Oce spawyeHus Semmd .
U 006 MApa

obpamaetcs Bokpyr CoNHIA MO 3NINNTHYECKOW opOUTe. DINTUTIC — 3TO0 OAWH W3 OBAJIOB,
obnajgawlluii, B OTANYHE OT OKPYXKHOCTH, IBYMS B3aUMHO MEPNEHAMUKYISAPHB MU W
pa3iMuHBIMU MO BeAUUYMHE ocsimu — Oonbioit (ATT = 2a) u manoit (DE = 2b) . Ha
O0bLION OCH, HAa PaBHBIX PaccTOAHUX OT UeHTpa O sanunca, umerorcst ase Toukn (C u P),
Ha3blBaeMble (DOKycamH, XapakTepHbIE TE€M, YTO CyMMa PACCTOSHUI OT HUX 10 JIt0OOi
TOYKH 3JUTATICA ECTh BENMYHMHA MMOCTOSTHHASA W BCET/Ia paBHasd ATWHE GONBIION OCH, T. €.

rr =2a

B onroM w3 (oKycoB AnmumTHUeCKOW opOWTHI TmaneThl HaxoxuTes Comrme (C), Tak 910
paccTosiHie TDTaHeTHl P OT HeTo HempephIBHO

MeHAEeTCS B OTIPe/IENIeHHBIX Mpefienax, oT Haumensbluero q = CI1, no nanbonsmero Q = CA.
Tak Kak Ha TpedeckoM si3bike cNoBo «['enwmocy o3HagaeT CONHIIE, CIOBO «TEpH» — ONH3KO
WIH OKOJIO, a CJIOBO «amno» — BAalW, TO J000e Mpou3BojibHOoe paccrosinue oT ConHua
HA3bIBACTCSA TEIMOLICHTPUUCCKUM, HauMEHbiIee paccTosiHue () — nepureaniiHbiv
paccrosinueM, a Hanbosbiuee (Q) — adenaniiHbiM PacCTOHUEM, XOTS MPaBUILHEE ObLIO Obl
Ha3bIBaTL €ro anorejbHbiM. COOTBETCTBEHHO M KOHLIEBbIC TOUKH OOJBLION OCH OpPOUTHI
Ha3bIBAIOTCS nepureavemM (Onuxkaiias Touka, [1) u adenvem (HanboJiee yaaneHHas Touka,
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OpnH U3 crnocoborR U3MEpPEeHHs paccTosiHUA A0 JIyHbl OCHORAH Ha paguoJIOKalNy,
HbIHE LIUPOKO MCMOJIb3YEMOi B reoae3uu v B HaBuraumu. K JlyHe HanmpaBaseTcs MOLIHbIHA

pPaAMOCHTHAN, KOTOPbIH, OTPA3UBLIMCL OT
JIYHHOW TIOBEPXHOCTH, BO3BpAIIAETCSs K 3emyie W BOCTPHMHUMAETCS MPHEMHOM
paavoanmapaTtypoil. MOMEHTB BpeMeHW OTNpaBieHHs W TpUeMa paanocurHana
OTMEYAIOTC C BBICOKON TOUHOCTBIO, NOCTUTAIOIIEW OAHON MWIIMOHHOW TONMW CEKYH/bI.
PazHocTb (At) 3TUX MOMEHTOB MpeACTaBIsACT COOOH MPOMEKYTOK BPEMEHHU, B TEUCHHUE
KOTOPOI0 PagnoCUTHA MPOXOAUT YABOEHHOE paccTosinue ot 3emaun a0 JIyHel. A Tak kak
CKOPOCThb PacnpoCcTpaHeHHs PAAMOBOJIH HU3BECTHA U3 PU3MKH U paBHa ¢ = 299 792 km/c, TO
MCKOMOE PAcCTOSIHUE B KWJIOMETPaX
At

5.
MHOTOKpaTHBIE W3MEpEeHUs] paccTOSHWA Mo JIYHBI MOKazalid, 4TO OHO He WMeeT CTPOTO
OTIpE/IeIEHHOTO  3HAUEHHWS, a TepUOMMUeckd B TIPAaBUIBHONW TIOCIEIOBATENTHHOCTH
U3MEHSIETCSl B OMpeleNeHHbIX npeaenax. [lpu kakaom cBoeMm oGopote JlyHa To
npubamkaercs Kk 3emie, TO HECKOJIbKO YNANAETCsl OT Hee, U C TaKOH ke MPaBUILHOCTHIO
BO3PACTAaeT U YMEHBLIAETCS CKOPOCTh ARMkeHHs JlyHsl B npoctpaHcTie. [Tpoucxonut 3to
notomy, uto JlyHa obpaluaercs Bokpyr 3emiM ¢ 3anaga Kk BOCTOKY HE MO KPYroBoifi, a 1o
3JUIMNITUUECKONM opOuTe, B OZHOM M3 (OKYCOB KOTOPOH pacnojoxkeHa Hallla MiaHeTa.
TMnockocTs nyHHOH OpOUTHI B nepeceueHnn ¢ Hebom obpasyeT 00MbLION Kpyr — JYHHbIH
TMyTh, a TIOCKOCTh 3¢MHON OpOWTHI, Kak HaM yXKe W3BECTHO, TiepecekaeTcd ¢ HeGOM o
IKIUTITHKE, W TaK KaK B TIPOCTPAHCTRE TIepBas MIOCKOCTL 00paszyeT co BTopoi yron B 5°09',
TO TI0O3TOMY W JYHHBIM TyTh HAKIOHEH K SKIWNTHKE TMOJ TakwM ke yrimoMm. O6o 3TH
TUTOCKOCTH TIepecekaroTcsl APYr ¢ APYroM TO TIpSMOM JIWHUW, TPOXonsmelt depe3 TeHTp
3eMIM ¥ HazpIBaeMoil NTMHWEH y3NMOB JTyHHO! OpOWTHI, W KaK pa3 Ma 3TO¥ JIWHWW Jexar
JIYHHbI€ Y3JIbl B JUAMETPaJIbHO MPOTHBOMNOJIOKHbIX HAMPaBJICHUAX OT 3eMiin, T. €. Ha 180°
apyr ot apyra. B rpeueckom s3bike 3emiis UMeHyeTcst ciioBoM «l'es», u OT 3TOro ciosa
NPOU3OLIIN CIEAYIOLINE HA3BAHUSI: TCOLEHTPUYECKOE PACCTOSHWE — PACCTOSHUE OT
3eman; nepureit (IT) — oOnmkalimas k 3emie Touka JyHHOH OpOWUTHI; nepureiiHoe
paccrosinue () — paccrosiHue nepures ot 3emuu; anoreii (A) — HauboJjiee yaajaeHHasi oT
3emiM Touka JyHHOH opOuThI, anoreiiHoe paccTosHue (Q) — reoLCHTPUUYECKOE pac-
CTOSIHHE aTioTes.

Fa—N

ActpoK A — Conmeunoe 3atverte 29 mapTa 2006 roma 37

T—e 307317 — 1891°
OTKYJa 3KCLIGHTPUCHUTET 3eMHO opbutsl € = 0,0167, nnn npudnmxento e = 0,017.
Hcronk3ys 3HadeHre IKCIEHTPUCUTETA 3eMHOUW OpPOWTHI, MOXKHO TIO (opMynam,
TMpUBEJICHHBIM Ha C. 36, ONpeNenuTh TpeAensl WIMEHEHWS TelTHOTeHTPUUECKOTO
paccrosiams 3emun TIpu ee oOpameAnd BOkpyr CONHIIA; B caMOM Hauame sHBaps 3TO
paccrosiHve ObIBaeT HAUMEHBITAM,
g=a,(1l —e) =4.(1 — 0,047) = 0,983 a.e.,
v q = 0,983* 149,6"‘106 = 147,1 MITH. KM, a B caMOM Havalle HIoJsT — HanOONBLIINM,
0 =a,(1 +e) =1.(1 +0,017) = 1,017 a. e.,
w Q = 1,017%149,6%10% = 152,1 man. kM.
Ha cpennem sxe pacctosuum ag = 149,6 muH. kM ot ConHua 3eMisi HAXOAUTCA B
Hauase anpeis U B Hauane okta0p4a. Croit ronoroit myts Bokpyr ConHua 3emiist MpoXoauT
3a NpoMeKyTok BpemeHH To = 365,256 cyTok, a Tak Kak B KaKIblX CyTKax coaepxurcs 86
400 ¢, o To = 365,256*86400 = = 31,56*10° ¢. OTcrona HETPYAHO BBIYHCIHTH CPEIHION
CKOPOCTh ABWXKEHHWSI 3eMJIM MO CBOCH OpOUTE WM, YTO OJHO M TO XK, €€ CPEAHION
OpOUTANIbHYIO CKOPOCTD
2nay 2.3, 14.149,6.10° ku

7 —
Vo= T, 31,56-10% ¢

14-e 82’35 1955° = 1.0339

= 29,8 um/c,

T. €. IPUOTIRUTENNEHO MOXKHO TipuHAIMaTE Vo = 30 kM/c.

Ho mockombky 3emins obpamaercs Bokpyr CoiHIA HE TIO OKPYKHOCTH, a TIO
IMIANTAYECKONH OpOWTE, TO M CKOPOCTH JIBWKEHWS 3€MITM HE OCTaeTcs TOCTOSHHOW, a
TOKE HECKOJIEKO MEHSIeTCS; B Hauane sHeRaps, korga 3emis MPOXOAMT MEpUrenuii, ee
ckopocTh Bo3pactaeT o 30,3 kM/c, a B Hauane w0, NMpH npoxoxiacHuM adenns,
yMeHbLaeres 10 29,3 km/c.

Takum obpazom, 3emias npoxoaut B npoctpaHcTee 3a 1 u (3600 c¢) nyts B
29,8*3600 = 107 280 kM, a 3a cyTkn — 2 574 720 xm. BOau3zu xe nepurenns (B Hauane
siHBaps) yacoBoil nyTh 3emuu yBennuuBaetcs Ao 30,3*3600 = 109 080 kM, a cyTouHbIi
myTe — g0 2 617 920 wM; 3aTo BOMM3W adenws (B Hauale WIONSA) ee YacOBOW MYyTh
cokpamaetcs 10 29,3 * 3600 =105 480 kM, a cyrognsrit — g0 2 531 520 kM.

Tak, w3 wHaOmopeHWH BHWAWMOTO TOAOBOTO aABWKeHWs CONHIA AaCTPOHOMBI
TIOJTYYHITA CBEJIEANs 00 NCTUHHOM JBIKEHWH 3€MITH 1 ee OpOuTe.

OUSNYECKASA ITPUPOJAA, ABUXKXEHUE U ®A3bI JIYHbI
(M.M. [laraer)

B ceoem nBumxennn Bokpyr CoJjHua 3emist HE OJMHOKA, €€ CONPOBOXKAACT
€IMHCTBEHHBIN eCTeCTBEHHBIH cyTHWK JlyHa — camoe Onm3koe k 3emiie HeGecHoOe Teo.
Vxke co BpeMeH BeJIMKOTO WranbsHckoro ¢m3mka [. ammnes (1564—1642), Bueprwie
HarpaBvBImero B 1609 T. cBoit HecoBepmeHHBI Teneckon Ha JIyHy, crajmo scHO, 9TO
CTIYTHUK 3eMJIM TIOXOK Ha Hee W TOXKe ABJIAETCA XONOMHBIM TEMHBIM IapoM ¢ TBEPAOH
TIOBEPXHOCTHIO, BUTMMOM JTUIITG TTPH OcBeteHnn ee COJTHIIEM.
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B nawe Bpems JlyHa XOpolIO W3yueHa BCEMM AOCTYMHBIMHM HayKe M TEXHUKE
cpeacTeamu. Yxke oObiuHbie (oTorpaduu MokaszbiBAOT OOWIHME HA €€ MOBEPXHOCTH
TOPHBIX XpeOTOBR ¥ MUKOB, OFPOMHOTO KOJMYECTBA KPYMHBIX WM MEIKHUX KpaTepos,
OOMIMPHBIX JO0JWH, 3aTSHYTBIX 3aTBEpAEBIIeH TaBOH W Ha3bIBAEMBIX MOPSMH W 03€paMHy,
x0oTs Ha JlyHe Bona coBepIIeHHO OTcyTcTByeT. JlyHa nwmenHa w aTMocepsl, W3-3a 9ero
YeTKO BWAHBI HE TONBKO Kpas ee JWcka W penbed ee TMOBEPXHOCTH, HO W pe3Khe TEHH,
oTOpacsIBaeMble OCBEMIEHHBIMU CONHIEM JTYHHBIMHA TOPaMH.

C ocenn 1959 r. Hauanoch akTUBHOE W3yvyeHWe JIyHBI cHavana COBETCKUMH, a
BCcIed 3aTeM W aMepUKaHCKUMH aBTOMATHYECKAMHM CTAHIUSMH W WCKYCCTBEHHBIMH
criytHukamMu  JlyHbl. 3areM Hacrana ouepeab uvccaenoBaHusi  JIyHbl  COBETCKUMM
CaMOXOJHBIMM anmnapatamu-nyHoxogamu (1970—1973), ynparnsembiMu ¢ 3emau, u
amepukaHckuMu  akcneguuusamMu (1969—1972). loctarneHHbli Ha 3eMi0 amepHKaH-
CKMMHU KOCMOHABRTAMH U COBETCKUMH aBRTOMATHUECKUMU CTAHLUMAMU JYHHBIH TPYHT W3yUeH
B J1abOpaTOPUSIX ¥ B NPUHLIKIE HE OTIMYACTCS OT 3MHBIX MOPOLI.

Kak CosnHue u 3Be3nbl, Tak W JlyHa BOCXOAUT Haa TFOPU3OHTOM B BOCTOYHOMH
CTOpOHE Heba, MOCTENEHHO MOAHNMAETC W CMEIAETCT B CTOPOHY 0XKHOIT ero obnactw, a
JOCTUTHYB B Hell HanOonbIlel BBICOTHI, MEMIEHHO OIYyCKaeTcs K  3amMajaHoN CTOpoHe
TOPU30HTA W HAKOHEI UCUE3AET 32 HUM. JTO cyTOuHOe ABWKeHHe JIyHBI BMecTe ¢ HEOOM ¢
BOCTOKa K 3amagy OOBACHSETCA BpallleHHeM 3eMIIH BOKpYr cBoell ocn. Ho, HasepHoe,
MHOTHE YWTaTeNn 3aMedand, 9Tto JlyHa BOCXOMWT W 3aXOAUT HE B OJHO W TO e BpeMd
CYTOK, a E€KECyTOUHO 3ama3fbIBaeT Ha HeOOJNbIINEe MPOMEXYTKH BpPEMEHW, WHOTAA
pocturapoiime 1,5 waca. TlpucMoTpeBlIMCh BHUMATENLHO K MoOJoxeHHO. JIyHbl Ha
3BE3IHOM Hebe, HETPYNHO HEMOCPEACTBEHHO 3aMETHTh, 4TO OHa, MogoOHo CoaHuy
nepeMeLlaeTcss Mo 304MakalbHbIM CO3BE3AMSAM C 3amafa K BOCTOKY, HO 3HAUMTEIBLHO
onicTpee CosiHLA: HAa MPOTSKEHWU OIHOTO Yaca OHA CMEINACTCS MPUMEPHO HA BEIMUHMHY
CBOEro BUAUMOro (yrioBoro) avamerpa, paeHyro 0°,5, a 3a CyTku — MPUOIU3UTEILHO Ha
13°,2 1 Mo3TOMY CpaBHUTEIBHO OBICTPO MEPEXOANT U3 OJHOTO 30AUAKAIEHOTO CO3BE3ANA B
ApYTO€, HA B OJJHOM HE 3aJep/KUBasch 60Jee AByX-TpeX CyTOK.

Habnronennst mokaselBaroT, 9To MepeMerienne JIyHsl ¢ 3amana K BOCTOKY Ha (hoHe

30JIMaKATTBHBIX CO3BE3AVH MPOUCXOIUT MO OONBINIOMY Kpyry — JYHHOMY MyTH, KOTOPBIi
HE COBMAJAET C SKIUNTHUKOMN, a TepecekaeTcd ¢ Hew moa yrioM B 5°09' (mepuoanyecku
u3MeHsomuMAuca ot 4°59' mo 5°19"). Toukw mepecedeHns MTYHHOTO TYTH € IKITUMTHKOM
oTcTOST Apyr oT apyra Ha 180° W Ha3bIBAKOTCS JYHHbIMW y3l1amu. B OOHOM W3 HUX,
MOJyYMBILEM HA3BaHWE BOCXOISIIEro y3na, JlyHa B CBOEM [BWXKEHUM TiepeceKacT
SKJINMTHUKY, MOAHUMAETCS HAl HEll B CEBEPHOM HAMPABRJICHUM W TMOCTENEHHO YAAlseTcs OT
Hee Ha 5°09', a 3arem npubmkaeTcs K DJKJIMNTHKE, CHOBAa €€ TepeceKkacT B
NPOTUBOIOJIOKHOM, HUCXOISLIEM Y3JI€ U OTXOIAMT K IOTY Ha TO k€ paccrosHue B 5°09',
MOCJie Yero OMSTh MPUONMKACTCS K IKIMMNTHKE W TMEepecekaeT €€ B BOCXOASILEM JyHHOM
y3ne. Tak HenpepslBHO TOBTOpSeTCS UWKI JABWXKEHHS JIyHBl MO 30AMaKallbHBIM
CO3BE3ANAM,
B actpoHom¥m coxpanminck MHOTHE 0003HaveHWs (3HAaKW), BBEJEHHBIE elie B TITyOOKOH
JPEBHOCTH, W, B YacTHOCTH, 3HAKH JUI1 JYHHBIX Y3]IOB; BOCXOAAIINI NyHHBIN Yy3en
o0o3HavaeTcd 3HaKOM (2, m300paxarolluM ApakoHa, HaOpackiBatomerocss Ha ConHUe W
BBI3BIBAIOIIETO, TIO APEBHUM TOBEPBAM, €0 3aTMEHHWE, 4 HUCXOAAILINI ITyHHBIH y3en —
NepeBepHYThIM 3HakOM Q.
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Croii nyTh no HeOy BOKpYr 3emiiM B HampaBiICHWU C 3amaza K BOCToky JlyHa
COBepluacT 3a nepuoa BpemeHn T=27,32 cytoxk (TouHee, T=27,3217 cyrok = 27¢c7u43m2c¢),
Ha3bIBACMbIil 3BE3AHBIM, WIM CHUACPUUYECKUM MecsileM. Takoe Ha3BaHWE JTOT MEPHUON
TIOJYYHJ OT NTATHHCKOTO cloBa SiderialS — 3Be3MHbIN U OT TPeueckoro cioBa «MEHMCKOCH
— DMyHHBI cepn Tak KaKk MO WCTEYEHWW 3TOTO TPOMEXYTKAa BpeMeHH JlyHa cHoBa
MPOXOANT Ha Hebe B 30HE TEX JKE CAMBIX 3BE€3[, a €lle B APEBHHWE BPEMEHA MeCALEM
cUnTAICA NMPOMEXYTOK BpPEMEHW MEXIy OJMHAKOBBIMHU CEpPIOBUAHBIMHU (hasamu Jlynsr. U
JI0 CHX TOp TEPHOABI BPEMEHH, CBA3aHHBIE C ABWXEeHHEM JIyHBI, HA3BIBAIOTCA MECANAMH,
HO TOJBKO, KaK MBI YBHAWM Jafibllle, 3TH TMEPUOABl HECKONBKO pa3NA4aroTCs M0
JUINTEJILHOCTH U TO3TOMY MOJIY4YalOT AOMNOJHUTENbHbIE HAMMEHOBAHUS. 34ech ke HeoD-
XOAMMO OTMETUTh, UTO 3BE3[HBIA MecfAL MpeacTaBiseT cobolf nepuom pealbHOro
obpateHus JIyHsl BOKpYT 3eMiin B MPOCTPAHCTRE.

Ecnu 6w1 JlyHa nepemelnanack paBHOMEPHO Mo HEOECHOMY 3KBATOPY, KOTOPHINH
nepecekaeTcsl ¢ TOPM30OHTOM B TOYKAaX BOCTOKA W 3amajad, To OHA BCeraa BOCXonuiaa Obl W
3aX0JUNIa COOTBETCTBEHHO B 3THX TOUKAaX, a MOAHUMANach Haj TOPHU3OHTOM Ha ONHY W Ty
e HanmbOonbIylo BeICOTY. Toraa exenHeBHOE 3amasz/ibiBaHWe BocxXofa W 3axoaa JIyHEI
cocTapnsino Obl 52 MWH, T. €. POBHO CTONBKO, CKONBKO TpeOyercs 3emie, 4TOOBI
TOBEPHYTHCA BOKPYT ocH Ha Te 13°,2, Ha xoTopsle JlyHa cMmemaercs K BOCTOKY 3a CYTKH.
Ho JyHHBIN MyTh HAKNOHEH K SKITUNTHKE Ha yron B 5°09', a caMa SKITUNTHKA HaKIIOHEHA Ha
23°27" x HeGecHOMY 3KBaTOpY, M TO3TOMY HAKJIOHEHWE JYHHOTO TYTH K HebecHoMy
3KBaTOpy BpemeHamu aocturaet 28°36', T. e. noutn 29°. CaenorareiibHO, Ha MPOTSIKEHUU
MOJIOBMHBI 3BE3IHOTO Mecsua ckioHeHue JlyHel (ee yrioBoe ynmaneHue OT HeGecHOro
3KBATOPA) MOKET U3MEHSAThLCS MPUMEPHO 0T +29° no —29°, T. e. Honblue, uem y ConHua 3a
nonroga. ITpu 60abLIOM MOJOXKHUTENLHOM CKIOHEHWH JIlyHa BOCXOIUT Ha CEBEPO-BOCTOKE,
€€ CyTOUHBIIl MyTh Hal TOPU3OHTOM OYEHb BBICOK W A0JIOT, kak y CoJHLA B JICTHEE BpeMs,
M 3aXOOUT OHa Ha cemepo-3amage. Korma ke JlyHa HaxomuTcs B HOKHOM HEOECHOM
TONYIIapHH W €€ OTPHLATENBHOE CKIOHEHHE 3HAYMTENBHO MO BEIWYHHE, TO OHA BOCXOIUT
Ha FOTO-BOCTOKE W 3aXOJNT Ha J0T0-3aMajie, a €€ MyTh HajJ TOPU3OHTOM €EIlE HIKE W KOpOoUe,
uem 3uMHHN aHeBHOH myTe Connma. K Tomy ke JlyHa ABMKeTCS HEPABHOMEPHO,
TEPUONUECKH HECKONBKO YCKOPSS W 3aMeanss cBoe ABwxkeHHe. OTCIONAa W €XeTHEBHOE
3amazabIBaHNEe €€ BOCXOJa W 3aX0Ja HEOJWHAKOBO TIO TPOJOIKUTENIBHOCTH W Ha
NPOTSAKEHUHU MECsSILIA MOXKET U3MEHATBCS OT 12 MuH 10 1,5 4, uTO B CpeaHeM cocTaBisieT 52
MUH.

Hrak, HenmocpeacTBeHHO W3 HabmoaeHui ciaenyet, uto JlyHa oOpaluaercs BOKpyr
3eman no 60JbILIOMY KPYTy — JIyHHOMY MyTH, € iepuoaoM B 27,32 cyTok, mpU4eM 310 ee
IBWKEHUE HeparHoMmepHoe. Ho, kak yke yNOMMWHAnoch, B acTPOHOMHM BCE BpeMs
MPUXOINTCS HA OCHOBE W3YUCHHUS! BUAMMBIX ABJICHUI BCKPBLIBATH SBJICHUS WCTHUHHBIC, TS
YEro MPUXOAUTCS MHOTOKPAaTHO MPOBOAWTH COOTBETCTBYIOIINE W3MEPEHWS W TIIATENBHO
WX aHATTN3UPOBATE.

Jins w3ydeHns peaibHOTO ABWKeHWS JIyHBI BOKpyr 3eMIW MpoBeAeHbl (M A0 CHX
TIOp TIPOBOJIATCS) MHOTOYHCIIEHHBIE U3MEPEHUST HE TOJBKO BUIUMBIX TTONOXeHwH JIyHbs Ha
HeOe, HO W ee paccTOSHUS OT 3eMNH, a MO Pe3yNnbTaTaM 3THUX HW3MEPEeHWil BBIYHUCIIEHA
CKOpPOCTB €€ BWKEHNA B MPOCTPAHCTRE.
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Bpemsi obpaiatrorcsi Bokpyr CojHLa B MPEXHEM HANpPaBJACHUU, XOTS U C MEPEMEHHOMN
CKOPOCThIO.
_ Takum oOpa3om, BMOJHE BO3MOXKHO CUMTaTh, 4TO JIyHa NBUKETCS HE BOKPYT
V=7 wmse V=T KM/

. SIYHa & I0amusaCmeRnuY
T Conyenm
V= Fem.
Vp=T0wmyc 7\ o Gy
c%u,/)
-4
V=29 kmjc
= HM/C
SAyra 8 cosduneryy
¢ Conryer
3
§
Q
* 3eMIIn, a BMecTe ¢ Helo W TIogoOHO et

oOpamaercs Bokpyr ConHI@a TO CBOell TemHOUEHTpHYeCKOH OpOUTe, HECKOIBKO
oTaMvaromeiicss 0T 3eMHOW OpOWTHI, W MO3ITOMY ClelyeT paccMarpuBathe JIyHy He TOIBKO
KaK CIMyTHUK 3eMJIH, COMMPOBOKAAIOIIMN ee B CTPEMHUTENBHOM ToJieTe BOKpyr ConlHIa, HO H
KaK TMOJHOTIPaBHBIM uneH ABOMHON TmaHeTsl «3emnss — JlyHa». MBI BhpaBe cyuTaTth
3emmo u JlyHy aBoiHO# mnaneTol, nb6o Macca JlyHsl numbs B 81 pa3 MeHblle 3eMHOMH
mMacchl, B TO BpeMsl kak MoaoOHoe pasjiuuue macc APYrHMX MaHeT M Macc UX CIMYTHUKOR
COCTABIISIET OT ThICAYU 10 COTEH MUJUIMAPLOB Pa3.

IMpencraeum cebe, uTO Mbl yMUaluch faineko OT 3emau B crtopoHy CoaHua M
OTTyJa HaONOJaeM Hally TJIaHeTy ¢ €€ ClyTHUKkoM. Torma Ha (OHE TEMHOTO 3BE3HOTr0
Heba MBI YBUAMM [BAa OYEHb OJIM3KO PACMONOXKEHHBIX APYr K APYTY, IBWXYLUUXCS
3BE34000pa3HbIX CBETUIA, OJHO W3 KOTOPBIX rolyOOBATOE M TaKOe ke SIPKOE, Kak MiaHeTa
Benepa B Hebe 3emunn, a npyroe — xkentoe v mouT B 80 paz Gonee cnaboe, T. €. CXOAHOE
no uBety u Onecky ¢ [lpoumonom, rmacHoil 3Be3foi co3sezausi Manoro llca. Spkoe
roJy0oBaToe CBETHIIO — 3TO 3eMIs, a bonee cnaboe U )kenToe — ee CIyTHUK JlyHa.

Ho HaMm He ynaetcs oOHapykWTh oOpammenne JIyHbsl BOKpYT 3eMJ B OYKBATEHOM
CMBICIIE 3TOTO coBa. MBI yBUANM, Kak 00a CBETWIA ABWXKYTCA MO HeOy BCEerAa B OJHOM
HamnpaBleHnW, HO mepuoandeckn JlyHa, yckopss CBOe JABWKEHHWE, 3aXOAWT Ha 3eMIo,
ONepexkaeT €€ U YXOAUT HEMHOIO BINEPEL, 3aTEM 3aMEISIET ABUXKEHNUE U, NEPEMELLASICh B
TOM K€ HarnpasjleHUU nepen 3emiied, NOCTENEHHO OTCTAET OT HEe, a BCJIEA 3a TEM CJIOBA
JOTOHSIET W 3ax0auT 3a Hee. CenoRaTeNikHO, Mbl BIPaBe YTBEp*kaaTh, uTo JlyHa nomnoOHO
3emsie obpainaetcs Bokpyr CosHLA, T. €. IBHXKETCS MO TEJIUOLEHTPUYECKOH opbute,
KOTOPYIO BO3MyLUaeT yxe He ConHue, a 3emsl.

I'enronenTpuueckas opbuta JIyHsl Bceraa HampasieHa BOTHYTOCTBIO K ComHIy,
6nmM3Kka O pacriofokeHwio W (opMe K 3eMHON opOWTe, HO BCE K& OTIWJaeTCs OT
ANIUNTHYECKOW W3-3a Bo3Mymiaromero aelctsud 3emnd. O6pazHo TOBOPS, 3eMIs CBOUM
TATOTEHHEM TO pasroHdeT JlyHy, 3acTaBnad ee oOTroHATH ceOs 3a cBoeil opOWUTOH, TO,
Hao0OpOT, TOPMO3UT ee JBMXKEHWe, W JIyHa, HECKOIBKO YMEHBINAass CKOPOCTh, CHOBA
oTCTaeT OT 3eMIIH, MPOXOAS yKe BHYTPH
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TMepureii u anoreit nexar Ha OonbLIOH OCH JTYHHOH OpOWTBI, a CPEeaAHUM

reOLICHTPUUECKUM paccTosiHueM JIyHbI siBiseTCs OOJbILIas MOIYOCh €€ OPOUTHI
p=21tQ
2

W3 wm3mepeHmnii BBISICHWIIOCH, YTO cpemHee paccrosaue JIyHbl oT 3emmw, win
6onpuiag nonayoch NyHHOH opOuTel, a = 384 400 kM, nepuretinoe paccrossHue JIyHbI ( =
363 300 kv u ee anoreiHoe paccrosHue Q = 405 500 km. Tlo 3TMM AaHHBIM BbIYMCIIEH
SKCLUEHTPUCUTET JIYHHON OpOWTHI, XapakTepusylollMii ee BBITAHYTOCTh. [lOCKOJEBKY
nepureiiHoe paccTosiHve (q) CBA3aHO ¢ 0O0JbIIOH MOJYOChIO (a) U DKCUEHTPUCUTETOM (&)
OpOUTHI PABEHCTROM

g=2a (1 - e)),
TO IKCIIEHTPUCHUTET JIyHHO! OpOUTHI

q __ 363300 kM
e=1——7_1—m—0,0549,

W, npudnmkeHHo, e = 0,055, T. e. AyHHas opbuTa 3HaUNTENLHO OoNee BBITAHYTA, HEXKENH
3eMHas opOuTa, SKCUEeHTpUCHTET kKoTopoli e= 0,0167.

Jlyna obpaiaercss BOKpyr 3emiu noa IASHCTBUEM MX B3aHMHOTO TITOTEHMS.
Macca JlyHbl 3HauMTENBHO MEHbLIE Macchl 3emiu. B npupope AeicTBYeT HEM3MEHHBII
3aKOH, COTJIaCHO KOTOPOMY TeJia MEHbIEH Macchl 00pallaloTcs BOKPYr 00jiee MacCHBHBIX
Tea. Maccy JlyHbl B cpaBHEHUH € Maccoil 3eMJin JIErko ONnpeenTh, €CJIM BOCNOJ1b30BaATHCS
3aKOHOM, W3BECTHBIM B ACTPOHOMMU MOI HA3BaHWUEM TPEThero 00O0OLICHHOrO 3aKOoHa
Kennepa. D10t 3akoH Obll HaliJeH BENMKUM aHMIMACKUM yueHbsIM Mcaakom HeroToHOM
(1643—1727).

[TpencraBum cebe, 4TO KaKOE-TO HEOECHOE TENO, Macca KOTOPOTo my, 00pammaeTcst
¢ mepuogoM T; mo »anunThyeckol opOute ¢ OGONBIIOM MOMYOCHID a; BOKpYr Oonee
MacCHBHOTO HeOEeCHOTO Tena, UMerolnero Maccy M. Bokpyr ke apyroro MaccHBHOTO Tena
¢ Maccoit M, ABWKeTCS CHyTHHK € Maccoll M, MO 3JUIMNTHUeCKOW opOuTe ¢ OGonmbuioi
MONyoChl0 & W mepuogoM oOpamenuss T,. Torma, cormacHo TpeThemMy 0000UIEHHOMY
3akoHy Keruepa,

T, * (Mp+my) / T, * (Mp+my) = a’la°

[lpuMeHrM 3TOT 3aKOH K ompenenieHufo Macchl JIyHel M, B cpaBHEHWH ¢ Maccoi
3eman Mj, Aas 4ero BOCMONb3YEMCS CREICHHUSAMH O MOJETaX UCKYCCTBEHHBIX CMYTHHKOB
BOKpYT 000uX 3TuX Ten. Tak, CKYCCTBEHHBIH cryTHUK 3eMan « MomnHus-1%», 3anylieHHb i
14 oktabps 1965 r., obpainancs BOkpyr Hee ¢ nepuoaom T;= 11459m= 719m no
3JUIMNITUUECKOH opOuTe ¢ Gonblioi nonyockto a; = 26 600 kM; UCKYCCTBEHHBIH CIYTHUK
«JIyHna-12», BbiBefcHHbIH 25 okTa0ps 1966 r. Ha OKOJIOJNYHHYIO OpOUTY C OGOJbIIONH
NoIyoCkio a,= 2660 kM, obpawiaics Bokpyr JIyHsl ¢ nepuogom T, = 3u25m = 205",

IloxcTaBnsis 3TH naHAble B (OPMYITy TpeThero 3akoHa Kerepa W TOMHSA, dTO
Macchl WCKYCCTBEHHBIX CIYTHWKOB HWYTOKHO Maibl B CPaBHEHWH C MaccaMu 3eMiH #
JlyHb (T. €. MOXKHO CHUTATB, 9TO My= My=0), TTomy4nm:

Myl Mi(aolan)® * (T+/ T,)?= (266026600° * (719205)% = 1/81,3

T. e. Macca JIyHbI MeHbIIe Macchl 3emnn npuMepro B 81 pas.
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T'eomeTpuueckue pazmepsl JIyHbl TOXe MeHblIE pazmMepoB 3emin. Buaumsiii, wim
yriaoBoii auvametp JIyHbl (auameTp JyHHOTO nucka) 6auzok k 0°5, a Gojee TOuHBIC
MU3MEPEHHS TMOKA3bIBAKOT, UTO MPU CPEAHEM TIEOLGHTPUUECKOM paccTosiHuM JIyHbl a =
384400 xm nmameTp ee aucka d = 31',1. Toraa no MpaBunaM TPUTOHOMETPHH JIETKO HaWTH,
4TO JTMHEWHBIN auameTp JIyHbI

D =asind =384 400km * sin 31,1 = 384 400km * 0,009043= 3476xM.

Tak kak 3KBaTOpUaNbHBIN nuameTp 3emnu paBeH 12 756 kM, TO MPUOTUKEHHO
MOHO CUMTATh, UTO JHUHEIHbII anaMeTp JIyHbl MEHbIIE 3€MHOTO B YEThIpE pa3a (TouHee, B
3,67 paza), a ee 0O6beM MeHblle odbema 3eMiin npumepHo B 50 pas.

JlynHas op6uta ¢ Goabiioit nomyocsto a = 384 400 KM M SKCLEHTPUCHUTETOM € =
0,055 Ha3zbiBaeTcs HEeBO3IMYLUCHHON opOuTON. OHa Oblla Obl HEM3MEHHOMH, ecnu Obl Ha
JIlyny pneiicTROoBana cCBOUM MPUTSKEHHEM TONbkO LiapoobpasHas 3emus. Ho nHa Jlyny
BO3JIEWCTBYIOT W JApyTrhe HeOecHbIe Tena W 0coOeHHO cHibHO — MaccuBHoe ComnHrie. OHo-
TO, TaBHBIM 00pa3zoMm, W 3acTaemnsieT JIyHy meproanvdecku HECKOIBKO OTKIIOHSATHCS OT TOM
ANIUNTHYECKOW OpOWTHI, TIO KOTOpOl OHa MOIKHA JNBUTATHCS TOA JEWCTBHEM TOIBKO
3€MHOTO TATOTeHWS. OTH OTKIOHEHWsS Ha3bIBAIOTCS BO3MYIIEHHUSMH, a caMa
W3MEeHSFomascs opouTa — BO3MYIIEHHOM OpOUTOIA.

OTtMmeTnM Haubollee 3HAYWTENHHBIE BO3MYIIeHWs B nBwkennu JIyHel. Kak yxe
YNOMHUHANOCh, B HEBO3MYLICHHOMN JIyHHO! opbuTe nepwureiiHoe pacctosHue q = 363 300
kM, a anoreiiHoe paccrossHne Q = 405 500 km. B peiicteutensHocTH ke 00a 3TH
pacCTOSHUSI HE COXPAHSIOT HEM3MEHHBIX 3HaueHuit; B nepuree JlyHa Mox)eT NpubaMKaThCS
Kk 3emie Ha paccrosiHue ot 356 410 km no 369 960 km, a B anoree yaansiThest OT 3eMJIU B
npeaenax or 404 180 km go 406 740 kM. B cesizu ¢ atum, koraa JlyHa npoxoaut cBoit
nepurei, ee BUAMMBIA auaMmeTp MoxkeT ObiTh OT 33',5 mo 32',5, a npu NpoXOKACHUU €10
anorest U3MeHATLCA OT 29,6 10 29',3. DKCUEHTPUCHUTET TIyHHON OpOUTHI TOKE HECKOIBKO
n3MeHsieTcs B 006e CTOpPOHBI OT ero cpeaHero 3Hadenus (e = 0,055), kak, Bmpouem, W
Oonbmas TONYyOCh OpPOWTHI, UIMHA KOTOPOil TIepHOIMYecKH TO YBEeIMIWBAeTCs, TO
yMeHbIIaeTcss npubnnzutenbHo Ha 2000 kM. HM3-3a2 3TOro ANUTENHLHOCTH CUAEPUUECKOTO
MecsTa He OCTAETCs CTPOTO MMOCTOSTHHOM, a TepHOANIecKH HECKOJIEKO M3MEHsAETCS.

JlynHas opbuTta He 3aHUMaeT B CBOCH IMJIOCKOCTH HEM3MEHHOTO MOJIOKEHUs, a
ObICTPO TIOROpauMBAETCs B HEll ¢ 3amajga K BOCTOKY, B HampaBieHWW ABWXKeHUs JIyHbl,
noutn Ha 41° (tounee, Ha 40°, 68) 3a rom, uan Ha 3° (lWeCTh BUIAWMBIX JIyHHBIX
nonepeuHrkoB!) 3a oauH 06opoT JIyHbl. DTO BO3MYIIEHHE HM3BECTHO MO Ha3BAHHEM
NoBOPOTa OONBLIOH OCH IyHHOH OpOUTHI, WIIM ABWKEHUS NIepHUrest B MPSIMOM HarpariIeHHUH.
TMonueiit moBopoT Ha 360° B CBOEH MIOCKOCTU JyHHas opOWTa 3aBepllaeT 3a MEPHOI
Bpemenn Tm = 360°/40°,68 = 8,85 rona, wnw 3a 3232 cyTok. B cBOt0 ouepens MIOCKOCTh
TMYHHOU OpOUTHI, TepeceKasch ¢ TIOCKOCTHIO 3eMHOUW OPOWTHI (VITH, 9TO OJHO W TO JKE. C
MJIOCKOCTBIO SKITUMNTUKY), TIEPUOANYECKH CIleTKa MOKaduBaeTcsl B mpenenax ot 4°59' no
5°19' u Bce BpeMs CpPaBHUTENHHO OBICTPO TIOBOPAUHBAETCS B TIPOCTPAHCTRE B HATIPABIICHUN
¢ BOCTOKa K 3amamy. [losToMy NTHHHS Y3JI0B JTYHHOW OpOWTHI TOXe TOBOpavdMBaeTcs B
TTOCKOCTH 3JKIWNTHKW, a JYHHBIE Y3IBI TIepeMemaroTcs Mo HKIWNTAKE B TOM Ke
HanparjeHWH, T. €. HAaBCTpeuy IBmxeHNo JIyHbl. Takoe nmepemelleHHe JIyHHbIX Y3JIOR 10
SKJIMMITUKE B HAMPABICHWH C BOCTOKA K 3arnajy Ha3blBaeTCs OTCTYTUICHUEM JIYHHBIX Y3JIO0B.
Hab6moaeHus Noka3biBalOT, YTO 32 MO JIYHHbIE Y3Jbl OTCTYNAIOT K 3anaay Ha 19°.3, a3za
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cuaepuveckuil Mecsl npumepHo Ha 1°,5 (TouHee, Ha 1°,44), T. €. NOUYTH HA TPU BUIUMbBIX
(yrnoebix) anametpa JIyHsl. M3-3a 3TOTO JyHHBIH MyTh HAa HEOE HEMPEPHIRHO CMELLAETCS C
BOCTOKA K 3anany Ha Te ke 19°.3 3a roa. Ilepuon nosHoro nosopora Ha 360° njockocTu
TyHHOU OpOWTHI, TYHHOTO MyTH Ta HeOe W MWHWW JYHHBIX Y3JOB cocTaBnseT Ty = 360° /
19°, 3 = 18,61 rona, 1. e. 18 net 7 mecaues, niu 6798 cytok. Uepe3 3TOT neproa BpeMeHU
TIOCKOCTh TYHHOU OpOWTHI B MPOCTPAaHCTBE, JTyHHBIH MyTh Ha HeOe W JyHHBIE Y37BI Ha
SKIUMTHKE BO3BPAIIAIOTCS K MPEXHEMY MOTOKEHHIO.

N3-3a oTcTynnenns JyHHBIX y3noB JlyHa, mpoliad oAWH W3 HUX, CHOBa K HEMY
BO3BpAIlAeTCHd HECKONBKO paHbIlle, YeM 3aBeplnaeT OAWH o0OpoT To OpOWTe, T. €. 10
OKOHYaHUs cugepuueckoro mMecsaua. [Teproa BpemMeHu, uepes koTopelit JIyHa Bo3BpalnaeTcs
K OIHOMY W TOMY K€ JlyHHOMY Yy3.ly, Ha3bIBaeTCSl ApakoHW4Yeckum MecsiueM. Tak kak JlyHa
nepeMeLuaeTess no CBOEMY MYTH € 3anaja K BOCTOKY B cpeaHem Ha 13°2 3a cyTkw,
cugepnuecknit mecau T = 2732 cyTok, a 3a 3TOT NEPUOA BPEMEHU JIYHHBIE Y3Jbl
cmewaroTest Hagerpeuy JlyHe Ha 1°,44, TO NpoaoHKUTENIBHOCTL APAKOHUYECKOTO MeCsILA

(3]
Sq = 27,32 cyr. __—154‘; —27,21 cyok,
aTounee S =27,2122 cyt. =271 54 05m 36¢.

Tak kax Jlyna oGpamaercss BOKpYr 3eMIM MO SITHNTHYECKOH OpOWTE, TO CKOPOCTH
JnBWkeHUS JlyHBI OTHOCHTENBHO 3eMIH, HasblBaeMas TEOLEHTPUUECKOW CKOPOCTBIO, He
MOJKET OBITh MOCTOAHHOH. CpelHee 3HaUeHWE 3TOW CKOPOCTH JIETKO HAWTH MO CpeaHeMy
reotieHTprYeckoMy pacctosanio JIyusl a = 384 400 kM w Mo 3Be3IHOMY TIEpHOAY ee
obpamenns T = 27,32 cyTok = 23,60%10° c. Torna CpelHAs TeOolleHTpUYECKas CKOPOCTh
JIyHbl

2na 2.3,14-384 400 um
V== 107 =1,02 um/e~1 rum/c.

Mo wmepe npubawxenuss JlyHsl k 3emie reoueHTpuueckass CckopocTh JIyHbI
MOCTENEHHO BO3pacTaeT u B nepuree aocruraet 1,08 km/c, a 3arem, ¢ ynaneHuem JIyHbl OT
3emMJiu, CHOBA YMEHbLIAETCS U B anoree cHmxkaeTes 10 0,97 km/c.

K] (bl/IBI/IKI/I U3BCCTHO, UTO BCAKOC ABWKCHHUEC OTHOCUTEIILHO, U HC NMPCACTABIACT
TpyAa TOACYUTATH CKOPOCTh ABWKeHUs JlyHsl oTHocutensHo ConHua, T. €. ee
TeTMOTIEHTPUUYECKYIO CKOPOCTh. BCroOMHMM, UTO aHANoOTWYHASA cKopocTh 3emmu Vo = 30
kM/c . Komb ckopo JlyHa 3HauntensHO Onvke kK 3emie, dem ComHile, a uMenHo B 390 paz,
TO OHa MPHW CBOEM OOpaIleHNH TIepHOIMYECKH TTPOXOANT Kak Mexay ComHiem u 3emiei,
Tak W 3a 3eMHOI opbutoii. Ilomoxenwe JIyHBI, TIpW KOTOPOM OHA BWIHA C 3eMJW B
HaTIpaBJIeHUH, TIPSMO TPOTHBOTIONOKHOM CONHITY, TIONYyYUIO Ha3BaHUE TIPOTHBOCTOSHUS
JlyHBI, a MonokeHwe, coBMajarolee ¢ HanparaeHrneM K CONHITY, Ha3BaHO ee coeTMHeHHEM
¢ Connuem. Bo Bpemsi npoTUBOCTOsIHUM, koraa JIyHa ABMKETCSl 3a 3€MHOM OpOUTOH, ee
reoLECHTpUYUECKasl CKOpocTk V =1 KkM/c HamparjieHa B Ty e CTOPOHY, UYTO W CKOPOCThb
3emsin VO= 30 kM/c, M NOITOMY rejvoLeHTpudeckas ckopocts Jlynel V =Vo-v =31
Kkm/c; ciaenorartensHo, JIyHa u 3emas aeuxkytest Bokpyr CoiHua B OIHOM HampaeiaeHun. M
XOTs BO BpEMH COGZ[I/IHGHVII’I rCOLUCHTpHUUYECKAss CKOPOCTh .HyHbl MPOTUBOIOJIOXKHA
opOuTAILHOM CKOPOCTH 3eMJIH, HO €€ relroLeHTpuueckas ckopoctbh V = VO -V = 29 km/c
BCE paBHO COBTIAJIAET TI0 HATIPABICHUIO CO CKOPOCTRIO 3eMITH, T. €. 00a HeOeCHBIX Tena Bce
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BOAM3M nosyHouH, k Bocxoay CosiHLA OKa3bIBACTCS JI FOXKHON CTOpOHE Heba, ucuesaeT Ha
ero sipkom (hoHe M 3aX0ANT JHEM.

TMpu pansHeiiiem conmkeHuu JIyusl ¢ ConHuem (nonoxkeHue 8) ee yObiBatoliine
(ha3el CTAHOBATCS CEPTIOBMAHBIMHU C BBITIYKJIOCTHIO BIIEBO (K BOCTOKY), HAmOMHHAs OYKBY
«C» («ctapas» JlyHa), OHa BOCXOMUT W BWIHA B BOCTOUHOW 00yacTu Heba HE3aJ0NTO MO
Bocxona CoInHIIA, YeTKO BBHIIENsSETCS Ta cBeTieroneM (Qone yTpeHHeld 3apw, 10
nocTeneHHo ONekHeT W TpH Bocxoae COMHIIA CIUBAETCS ¢ APKUM TonyOsiM HeGoM. B »Toii
(haze JlyHa 3aXO/MWT B CBETIOE BpeMs CYTOK, Tiepena 3axonoM CoIlHNA, W depe3 HeCKONBKO
JIHEl CHOBA BCTYMNAeT C HUM M COeIMHEHNE — HACTYIMAET OUepeJHOE HOBOJYHUE.

Bce nyHHble a3kl Jerko BOCMPOW3BECTH HA OMBITE, AJS YEro AOCTaTOYHO B
3aTEMHEHHOM TIOMEIUEHUN 3aXE€Yb HACTOJBHYHO JIaMMy W, OTOMIS OT HEe Ha PacCTOsHUE
3—4 wm, o6BoauTe BOKpYr cedsi NPOTHR YACOBOW CTPEIKW LIAPOBUIHBIA TMpenMer,
OcBelaemnlii Iy4aMu JIaMmIbl, OH MOKAKET MOCASIO0RATEIbHYIO CMEHY JIyHHBIX (a3.
TMeprioa cmeHbl OyHHbIX (ha3, HAa3bIBAEMbI CHHOAMYECKUM (OT FPEYECKOro «CHHOIOCY —
COCIMHCHUE), WIM JYHHBIM MECSLUEeM, TMPOIOKUTENbHEE CHACPUUYECKOrO MecsLa.
[TpenctaBum cebe, 4TO B HEKOTOPBIM MOMEHT BpeMEHU TPOU3OIIIO0 MPOTUBOCTOAHNE JIYHBI
(JIy) ¢ Connnem, u Jlyna a momHoU ¢aze BumgHa ¢ 3eMmu (TmomokeHwe 1), ckaxem, B
30/IMakaIbHOM co3Be3anu JIbea. Tak kak 3eMns 3a CyTKU MPOXOAUT MO CBOEH opOuTe Ayry
® = 0°,99 ~ 1°, To 3a cunepuueckmii Mecsi T = 271,32 ona npoiinet myts lo = 0°,99.27,32
~ 27° 1 okaxkeTcs B ToNOKeHUU 2, a JIyHa 3a 3TOT JKe Mepuoj BpeMeHH, COBEPIIUB B TOM
e HarmpapieHHH oAuH o0opoT (360°) BOKpyr 3eMin, BEpPHETCA B TIPEXKHIOI TOYKY CBOEH
opbuTkl (JIo) 1 cHoBa OyaeT BUAHA B co3Be3auu JIbBa, HO yKe B MeHblleH (haze, Tak Kak ee
npoTtuocTosiHue CONHIY elle He HacTynuiao. UToObl BHOBL HacTalao NoOJHOJAyHue, JIyHe
HY)KHO JocThudb noaosxkenus JI, 1. e. npoiitu ayry JILJI ~ 27°. TlockoibKy 3a OAHU CyTKM
JlyHa cmeliaercs no croeti opoute B cpeaHeM Ha = 13°,2, a 3emJis, B TOM Ke HarpaBJICHUY,
Ha ®, =1° T10o ayry JLJ == 27° Jlyna npoiigzer 3a NPOMEXYTOK

333ﬁua
a0t B850,
® L,

BpeMeEHU

A, 27°
At 1,71

—_ his
=s—a - wr—22
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Loedunernue /lyrer
(Haﬁaﬂyf/ue/ N\

3eMHOW opOWTeL. HarmsanmHolt Mojensro Takoro oOpalieHWss MO)KeT OBITh COBMECTHOE
IOBWKEHUE IRYX aBTOMOOWIEH nmo nepudepun miowaan BOKpyr ee ueHtpa. Ilpeacrarum
cebe, 4TO MepBblif aBTOMOOWIIb 00BE3KACT MIIOLIANL MO OKPYKHOCTH CO CKOPOCTHIO B 30
KM/4, a BTOPOi1 aBTOMOOMIIb, BCErId HAX0AsCh BOJIW3M MEPROTO, COBEPLIACT AHAIOTHUHBIH
NyTh C MEPEMEHHOH CKOPOCThIO OT 29 km/4 1o 31 KM/U W MPUTOM Tak, 4TO OTCTAeT OT
MepROTO aBTOMOOWISI BHYTPH €ro TPaeKTOPUM, a 0OroHsieT — 3a Hero. Torzma myTh BTOPOro
aBTOMOOWIIA, XOTS M ONM30K K OKPYKHOCTH, BCE K€ OTIMYAETCA OT Hee, a HabioaTeb,
HaxXoAAMWics B MEPBOM aBTOMOOWIE, BUASA, KaK BTOPOW aBTOMOOWNE MOCIEI0BATENBHO
MMPOXOANAT CO BCEX CTOPOH OT HEro, BMpaBe YTBEPKAATh, UTO 3TOT aBTOMOOWIL SIBNAETCA
CTIYTHAKOM TIEPBOTO W o0parmaeTcs BOKPYT HET0 €O CKOpocThio V = 31kmM/a—30km/a =
30xkM/g — 29km/9 = 1 kM/4. B 3TOM ¥ MIPOSBISIETCS OTHOCUTENEHOCTE IBHKEHUS.
Takxnm 06pazom, nBrkeHne JIyHBI O9eHB CIOKHO W €r0 MOJKHO PaccMaTpHUBaTh KaK BOKPYT
ConHIa, Tak W BOKPYr 3€MIIH; MOCKOJIBKY MBI HaXxoguMcd Ha 3emiie, Hac HWHTEpecyeT
BUIMMOE ABKeHHE JIyHbl, Kak OHO MPOCKTHUpPYeTCs Na 3Be3AHOE Hebo, U nodTomy Oynem
CUMTaTh €€ [BWXKYLUeicsd BOKPYr 3eMiid MO JJUIMNTUYECKOH opOuTe, BO3MYLIAEMOI
COJIHEUHBIM TIpUTSHKEeHHEeM. HecMOTpsi Ha upe3BBIYANHYIO CIIOKHOCThL ABWKEHUs JIyHBI,
OHO [IeTaJbHO M3YYEHO aCTPOHOMAaMM, U MO3ITOMY OHHM UMEIOT BO3MOXHOCTb BBIUUCIATh C
BBICOKOH TOYHOCTBIO WCTHHHOE mojoxkeHne JIyHbl B TNPOCTPAHCTRE M €€ BUIUMOE
TNOJIOKEHUE Ha HeOe ISl J1I000r0 MOMEHTA BPEMEHH JasKe Ha COTHHM JIET BMEPE.
OO6pamasice Bokpyr 3emnw, JlyHa, TocreAoBaTeNbHO 3aHUMAET PazTUYHBIE
MoNokeHns oTHocuTeNnsHO CONHIA, W Tak Kak ¢ 3eMITW BHAHA TOJMBKO OCBEMIEHHAs 4acThb
mapooOpasHol TyHHOI MOBEPXHOCTH, TO MPOUCXOANUT W3MeHeHNe BUaa JIyHBI, UK cMeHa
TyHHBIX a3 (o1 rpedeckoro «dazwcy — mposienenne). JlynHas dasa npenacrasnseT co0oi
BUJANMYIO B COJJHEYHOM OCBEIIEHWH YacTb JTyHHOTO JUCKAa W ONpPENENIeTcsl OTHOMIEHHUEM
Haubogbed wupunel (D) 3Toli  wactu k  ero  auamerpy (d), T.e. pazadp=>b/du
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MareMaTHYeCKU BCETIa BhIpakaeTcsl ASCATUUHON OPOOLI0 C TOUHOCThIO, KaK MPaBUIIO, 10
0,01

Ha pucyHke noka3aHel pasiiMuHble nojoxxeHus JIyHbl Ha croeil opOuTe U psagom
— ee ¢a3wl, BuanMble ¢ 3emnu. Korma JlyHa mpoxomuT Mexnay 3emmeit w1 ConHIEM

EERRRE

LOnHEYHBIE  AYYL

(momoxenne 1), k 3emne obpamieHo
HeocBellleHHoe JTyHHoe monymapwe. Jlyra He Buana, n ee dasa ¢ = 0,00 maswiBaetcs
HOBONYHWEM Kak OynTo OBl pokmaercst «HoBas» JlyHa. Ilostomy myHHyIo (ha3y wHOTIa
XapaKTEPHU3yIOT YCIOBHBIM BO3pacToM JIyHBI, T. €. YHCIOM CYTOK; MPOTEKIIMX MOcIe
HOBOJIYHUSI, MPU KOTOPOM npuHUMaeTcs Bo3pacT B = 04,0 (OykBoii «a» obo3HauaroTCs
CYTKH — «IHWY).

H3-3a HakioHeHust JyHHOro nytu k skauntuke Ha 5°09', JlyHa B HOBOJLyHHE
MPOXOINT Ha HeOE HECKONIBKO Bhillie WK HUke CONHLA M B 3TOT ACHb BOCXOIUT U 3aXOANT
MOYTH OIHOBPEMEHHO ¢ HUM. [locne HoromyHUs JIyHa MOCTENEHHO OTXOIMT K BOCTOKY OT
ConHna (oHa BOCXOAWT THEM W NTO3TOMY €€ BOCXOJ HE 3aMETEH) M uepes ABOE-TPOE CYTOK,
TIpU yAaJeHWn OT Hero mpuMmepHo Ha 30° (monokeHWwe 2), CTAaHOBUTCA BWINMON TI0
BevepaM B 3arajHol TIOJIOBHWHE ele CBETIIoTo Heba B (opMe y3koro cepma (daza 6rn3ka K
0,1), BBITIyKIIOCTH KOTOPOTO OOpalieHa BMpaBo, K TOPU3OHTY, TIOA KOTOPHIM B 3TO BpeMs
Haxoautca ComHiue, ocsemaromee JIlyHy. KpaeBble TOUKH JyHHOTO cepria, WA €ro pora,
BCET/la pacrioNo’KeHBl Ha KOHIAX OJHOTO AWaMeTpa JyHHOTO aucka. Ecnam pora myHHOTO
cepra MBbICJIEHHO COCOWHHUTL MPAMOIl JHMHHWEH, To mnoayuutcs Oykea «P» — merko

PEEE )

HosaryHue

yind

Nepsan
46/maepInt

/ facreduss
Yemee ity

Tositontrue
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3anoMUHAKOIINACS CUMBOI «pacTyLueiy, uin «moaonoi» JlyHel. Uepes nontopa-ara uaca
nocune 3axona ConHua cepnoBuaHas JIyHa Toxe 3aX0AWT 32 TOPU30HT.

JIunusa, oraenstoinas OCRELICHHYK 4acTh JYHHOTO AWCKA OT HEOCBELICHHON €ro uacTH,
Ha3bIBaeTCs JIYHHBIM TEPMUHATOPOM (OT JTaTWHCKOTO terminare — orpaHWYWBAaTh) W BUIHA
¢ 3emnu B ¢opme momysiutkrica. Ha mrapoBoit e moBepxaocTH JIyHBI TEPMUHATOP WMEET
BUJI OKPYKHOCTH, €CJTH, KOHEYHO, He CYMTATh OTKJIOHEHWI OT Hee W3-32 HEPOBHOTO pellb-
ea myHrol noeepxrocTy. [1pn BozpacTatonmx ¢azax JIyHsl Ha ee TepMAHATOPE BOCXOIUT
Connuie W HactynaeT ners. [lockonbky JlyHa BpammaeTcs BOKpYT cBoelf OCH B TIpSIMOM
HarnpasJIeHud, TO TEPMUHATOP TIepeMelnaeTcst o TYHHOH TTOBEPXHOCTH, Kak M Ha 3emMIe, ¢
BOCTOKA K 3anafny, npeawectys COJHLY, T. €. B HAMPABRJICHUK OT NMPABOro Kpas BUAUMOro
¢ 3eMJu JIyHHOTO AMCKa K ero jieromy kparo. [To3ToMy XOTs mpaBasi MOJOBHHA JIyHHOTO
Jucka odpallieHa K 3amagHoil CTOpPOHE 3eMHOr0 TOPU30HTA, OHA HA3bIBACTCS BOCTOYHOI
TOJIOBMHON M BXOAWT B BOCTOUHOE mMoJjiyiiapue JIyHel, a JieBas MOJOBWHA JYHHOTO AKCKA
Ha3bIBAETCA 3aMaqHOM U MPUHALJICKWT 3anaaHoMy noywapuio JIyHsl.

Yacto mpr ceprioBUaHO# aze BujeH odeHb €nabo OCBEMIEHHBIH BeCh JTyHHBIN
anck. Co3maetcsi BriedaTNieHWe, 9TO B APKWH JIYHHBIM cepm BIOXEH TEeMHBIH IWCK
MEHBIIET0 TUaMeTpa. OTO SBIEHWE TIOMYYWIIO Ha3BaHWE TIETIETTHHOTO CBETAa M OOBACHSIETCS
TeM, 9TO JYHHBII CEpI OCBeNIaeTcs HEeMOCPEICTBEHHO CONHEYHBIMHA JTydaMH, a ocTanbHas
JyHHas TIOBEPXHOCTh — PpACCESHHBIM COJHEYHBIM CBETOM, OTPRKEHHBIM OT 3eMIIH.
BunnMoe ke paznudwe B IHaMeTpax TEMHOTO AWCKa W APKOTO cepria — sIBIIEHHe YHCTO
KaKylLleecs, Ha3biBaeMoe uppaanauueii (ot maTuHckoro irradiare — cusits), 1 0ObACHSIETCS
0COOEHHOCTSIMU  HAILIETO 3PCHUA! ﬂpKl/Iﬁ npeaAMET BOCTPUHUMACTCA HaMW HECKOJIBKO
00JIbIINX PA3MEPOR, HEWKEIIU TEMHBIIA,

Tlo mepe cmeluenus JlyHbl k BocToKy oT CoJiHUa, BUAMMAs ¢ 3€MJIM OCBELLEHHAs
4acTh JIyHHO!H MOBEPXHOCTH YBEIMYMBAETCH, JiyHHas (asza pacTer, 1 yepe3 Helelro nocie
HoBoJyHUs, korzaa Jlyna otoiizet Ha 90° ot ConHua (310 nonoxeHue JlyHbl Ha3bIRaETCS
BOCTOUHOM KBaapaTypoi), yke BUIHA BCS TIpaBas MOJOBWHA JIYHHOTO JAWCKa — HACTyTaeT
¢aza mepsoit wetBeptu (p = 0,50, BO3pacT B = 7,41), Ha3BaHHAS TaK TIOTOMY, UTO B
COJTHEYHOM OCBEIIEHWH BHAMMA UeTBepTas YacTh BceH mapoBoi moBepxHocTH JIyHbI (TT0-
noxenve 3). B atoit ¢aze Jlyra BocxoauT aHeM, K Beuepy BUIHA B 10KHOH obnact Heba n
3axoAnT Houblo. UYepez 14—I15 cytok mocme HoBonmyHWs JlyHa TIpEXomWT B
npoTtuoctosiHue ¢ ConHuem (Ha 180° o1 Hero), u ee daza craHoruTcs nosHoi (¢ = 1,00, B
= 14,81), Tak Kak COJIHEYHbIE JIyUd OCBEIUAIOT BCE JIYHHOE Mojyliapue, odpalleHHOe K
3emne (monosxkenue 5). Takas ¢a3za HazwiraeTcs nonHodyHueM. Ilockonbky nonHas JlyHa
Haxoautcs B npotuBononokHoi ConHiy obinactu HebGa, OHa BOCXOAMT TpH 3axofe
CouHua, 3aX0ANT MPH €ro BOCXOJE, a B CePEANHE HOUM BUIIHA B I0WHOI CTOpOHE Heba.

Mocne nonHonyHus JlyHa mnocteneHHo mnpubnmxkaetcs k ConHuy ¢ 3anaja,
OcBeIaeTcss UM cierna (c BOCTOKa) W To3ToMy ymmep0 JIyHbl, T. €. yMeHbIIeHue ee ¢asol,
HagMHAETCsl C TPaBOTO Kpasi, a BBITIYKIOCTh OCBEMEHHOI 9acTh ofpamieHa K BOCTOKY.

Tereps yXke Ha JyHHOM TepMWHaTOpe, BUIUMOM ¢ 3emsn, ConHIE 3aXOMWT, W Tam
HacTymnaeT HOUb.

IlpuMepHO depes Tenienmo, KoTaa yriaoBoe paccrosane Mexnay JlyHoit n Comnrem
cokpatutcsa no 90° (Jlyna B 3amamHOi KBajapatype), HactymaeT ¢aza TpeThelt, win
nocnenHei, uetsepty (¢ = 0,50, B = 22,2 1; nojokeHue 7), npu kotopoit JlyHa BOCXOAUT
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BOJIM3HM 3€HUTA, YTO BO3MOXHO TOJIbKO B TPOMUUECKOM Mosice 3eMJH, TO OCb KOHYCOB
MOYTH MEPNEHAUKYISIPHA K 3EMHOH MOBEPXHOCTH U (opma JyHHON TEHHW W MOJYTEHU Ma
Hell 6iM3ka K KpyroBoi.

UwnTatens, HaBepHOe, BWIEN, KaK JBWKETCS TI0 3eMHOMN TOBEPXHOCTH TE€HL OT
00aKoOB WM Kak OBICTPO TpoOeTaeT Mo Hel TeHh 0T HHU3KO NeTAmero caMmoneTa. [lono6Ho
3TOMY W3-3a NMBWKeHUs JIVHBI ¢ 3amana K BOCTOKY €€ TeHb W TOJNyTeHb OBICTPO MYaTcs 110
3eMHO}T TTIOBEPXHOCTH MPUMEPHO B TOM e HaTpaBJIeHUW, VKIOHIICE THOO K cerepy, THO0
K FOTy, ¥ COBOKYMHOCTE MECT, TI0 KOTOPBIM TIOCIeNO0BaTeNlbHO TIpoOeraeT JYHHAs TeHb,
obpazyeT Ha 3eMIie CcBOeOOpa3zHyIO TIOJNOCY, Ha3BIBAEMYIO Tonocoit momHo# (hassl,
nocepeIvHe KOTOPOH NPOXOAWT LEHTpalbHas JMHUS 3aTMEHUS (CM. kapTy 3atMenus). C
LEHTPAIbHONH JMHUKW 3aTMEHUSI BHUAHO CUMMETPHYHOE TMOKPBITHE COJHEUHOrO JWCKa
JYHHBIM, TaK UTO B CEPEIMHE 3aTMEHUSI LEHTPbl 000MX JAWCKOB COBMAAAIOT, WX B3AHMHOC
paccrosinne ¢ = 0, 1, cenoraTenbHO, Hanbobas nojaHas (aza 3aTmMeHns

_Tctre 1 (¢
D= e = (7 1),

a MPOJOIIKHUTENBHOCTh TIONHOM (has3kl 3aBUCHT OT COOTHOMIEHUS paguycoB ANCKOB. Ipw Iy,
= leon JAKe Haubogbias ¢gaza ® = 1 u anutcs oaHO MrHoeeHue. Tlpu cambix ke Omaro-
NPUATHBIX YCIOBUAX, KOIIa I, = 16,8 (JIyHa B nepuree) u 1o, = 15,8 (3emns B adenun),
UTO BO3MOKHO TOJBKO B CAMOM KOHLE MIOHS M B HAUANE MIOJSA, My / loon = 1,06, HanbOMB-
was (aza noaHoro 3arMenus ®m = 1,03, a camo MonHOE 3aTMEHUE IAUTCs HE Gonee 7,5
MUH.

Ha rpanuuax mnonocskl mnonHO# (a3bl XOpoLIO 3aMEeTHO mnapaslakTUYECcKoe
cMmemenne JlyHsl W To3TOMY TOKphITHE efo CoJHIA TPOWCXOAWT acHMMETPHYHO, C
BHYTPEHHNM KacaHWeM WX JWCKOB, MPH KOTOPOM G = I, - [y, , TIOJHOE 3aTMEHWE JUTUTCS
OJTHO MI'HOBEHHeE, a ero HanOosbimas ¢gaza

D, — re+ro—a _ rq —I—r@—(r( ~Tg)
2rg 2re
[[IupuHa nonocsl MOAHON ¢a3kl HE OAWHAKOBA HAa BCEM €e MPOTSKEHWH, TaK Kak
3aBHCHT He TONBKO OT AWaMeTpa JIyH HOW TeHH, Maaaronieil Ha 3eMHYIO TIOBEpXHOCTb, HO W
ot BbicoThl CoJHNIA Haj TOPWU30HTOM, KOTOpas pa3nidHa B pPa3HBIX MecTax TOJOCH.
Benmmunnaa nwamerpa JyHHOW TeHW y 3€MHOW TOBEPXHOCTH OOYCIOBJIEHA B3aWMHBIMH
paccrosauamu 3emid, JIynst w CoJHIIa BO BpeMs 3aTMEHNS.

M3-3a meproANtecKoTo W3MEHEHHsT STHX PacCTOSHAN KOHYC JTYHHOW TEHW MOXET
uMmeTs iMHy ot 367 000 no 379 700 kM, H no3ToMy JAaxe MNpPpU HAMMEHbLIEM
reoueHTpuueckoM pacctosiiuu JlyHel B 356 410 kv (JIlyHa B mepuree) m HaubojblueMm
auametpe ee aucka (33',5) anameTp JyHHO!M TEHM y 3€MHOM MOBEPXHOCTH HE MPEBbILIACT
270 km. TIpu 3THX Ke YCIOBMAX AMAMETP JIyHHOH mnonyTeHn Oan3ok k 6750 kM u,
CJIeI0BATENLHO, YACTHOE COTHEYHOE 3aTMEHHE BUIIHO K IOTY U K CEBEPY OT MOJIOCHI MOJIHO
(ha3wl 10 paccTosaUS okono 3240 kM [(6750 kM — 270 kM) / 2 = 3240 kMm].

Ho yxe mpw cpenrnx pacctosausx Jlyael ot 3emnm (384 400 xm) u 3emnu oT
Comarmia TyHHEBIHN quck (muametp 31',1) Mensmie comHeuHoro (32',0), a KoHyC JTyHHOI TeHH
nMeeT AnUHY okolio 373 300 kM U HE ZOXOJUT /10 3EMHON MOBEPXHOCTU NipuMepHO Ha 4700
kM. [loatomy Jlyna He 3akpwiBaeT CoJHIA TTOTHOCTBIO, W BMECTO TIOJTHOTO TIPOWCXOJNT
KOITbIIe00pa3Hoe 3aTMeHNe, TIPH KOTOPOM BOKPYT TEMHOTO JTyHHOTO JTMCKa BHAHO Y3KO€

=1.
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3a KOTOpbIH 3emiid nepemMecTuTcsl B nosioxeHue 3, a Jlyna — B nonoxenue Jlz v onste
OyzeT BUIHA B MOJHOM (ha3e, HO yke He B co3Be3auM JIbBa, a B CMEXHOM C HUM CO3BE3AMH
HeBbl. Taxum O6p330M, MPOMCEKYTOK BPEMEHN MECKIY COCCAHUMU MOJIHOIYHUAMUA, UIIN
CHHOJIMYECKW MecAll, paBeH

S=T+At=2732n0+2210=29, 53 n,

a TouHee, S 29,5306 = 29a12u44m03c. TakoBa cpeaHsisi NPOAOJIKUTENBHOCTh
CHUHOJIMYECKOTO MecAlla, WCTWHHAs JUTATETHLHOCTh KOTOPOTO W3-32 HEPaBHOMEPHOTO
neuxkenus Jlynsl u 3emnu konednetes ot 29,251 no 29,83 1.

AwanornaHeIM  00pa3oM TIOBTOpsIoTcA Bce (a3l JIyHB, B TOM duHcle w
HOBOJIYHUSI, U CJI€IOBATENIbHO, ONMHAKOBBIC (ha3bl HACTYMAIOT B PA3JIMUHBIX TOUKAX JIyHHOMH
OpOUTHI M MOOYEPEIHO BO BCEX 30IMAKANIBHBIX CO3BE3AMAX. DTUM M OOBICHACTCS, MOUEMY
Ha MPOTSHXKEHUU rofa .ycJorus BuauMocTu JIyHbl B OJHOI U TOi ke (aze pe3ko pazanuHbl.
3umoii, koraa CoJHLE MPOXOAUT MO HXKHBIM 30MAKANILHBIM CO3BE3MUSIM U €r0 CyTOUHBIH
NyTb Hag TOPU3OHTOM HU30K M KOPOTOK, mMosHas JlyHa mnepemeliaeTcs no CEBEPHbIM
30[1aKajibHbIM CO3BE3MIMSIM, BBICOKO MOJHUMACTCA U MOJOATY HAXOAUTCS HAJ FOPH3OHTOM.
Jletom kapTwHa TpoTHBOTIONOXKHAA: TonHas JlyHa TIOBTOpSET 3WMHWH CyTOYHBIW TyTh
ConHIla ¥ B CeBEpHBIX CTpaHax MHOT/A Jake ObIBaeT He BWIHA, CKPBIBASCHh 32 HEPOBHBIM
penbedoM MeCTHOCTH.

C 3emisn BUIHO TONBKO OXHO TMonmymapwe JIyHbI, Bcerna oOpaleHHoe K Harieh
mmanere. Co3maetcsi Bniewarienwe, Oynaro JlyHa, B omimume oT 3eMiaW, He BpamaeTcs
BOKpYT cBoei ocu. Ho 3To Bnewatnenue owrmbouHo: ecau Obl JIyHa He Bpaljanach, TO ¢
3emau noouepeaHo ObLIM Obl BUAHBI 00a ee MOJyLIapus, B ueM Jierko ybeantscsi, 00Boas
BOKpYT ce0si HeBpallaroLIniics WapoRUaHbII npeameT. Eciu ke MelIeHHO MOBOpavyuBaTh
3TOT MpEeaMeT BOKPYT €ro OCH B HamparlieHNH o0BOda M C TeM Ke nepuoaom, To Oyaer
BUIIHO TOJIbKO OJTHO €T0 MoJyLIapHe.

OTn 00bACHEHHS MOTyT ObITh JIETKO NPOWLIIOCTPUpPOBaHbl. Ha pucyHke Huke
M300pakeHBl YeThIpe ToNoXeHus JIyHBl OTHOCHTENHHO 3eMITH, B TIPENTIONOKEHUH, 9TO
Bpamenne JIyHBI BOKpPYr OCHW OTCYTCTByeT. B 3ToM chyuae JyHHBIE TONymIapws,
ob6o3HaueHnsle OykBamMW A w B, Bcerma oOpalmenbl B TPOCTPAHCTBE B HEW3MEHHBIX
HaNpaBJIeHusIXx ¥, CIleIoBaTeNbHO, Moodepeano o603puMbl ¢ 3emnw. [lpw BpameHnn ke
JIyHBI BOKPYT OCH C TeM JKe TepHoaoM, 3a KOTOpbi JlyHa o6xonut 3emiro, omHO TyHHOE

8

O
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nonywapue (A) rceraa odpauieHo k 3emie, a Bropoe (B) oTBepHYTO OT Hee W HUKOrAa ¢
Hee HO BUAHO. JIyHa UMEHHO MO3TOMY 1 o0palueHa k 3emile OIHMM CBOWUM MOJyLIApUeM,
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4TO MEIJICHHO BpalllaeTcs BOKPYT OCHM B HAMpPaBJICHWHU CBOETO ABMXKEHUS BOKPYT 3emiH (c
3armajga K BOCTOKY) € MEPUOIOM, PABHBIM 3BE3NHOMY, WM CHUAEPUUECKOMY, MECSLy.
HpyruMu ciaosamu, nepuoas! BpalueHus JIyHel U ee oOpalleHHs BOKPYT 3emiid CTPOTro
OMMHAKOBHL. Takoe BpallleHWe Ha3bIBAeTCS CHHXPOHHBIM. M3-3a COBMajgeHWs TepHONOB
Bpamenus v obpammenns JIyHbI IPOMOIKUTENLHOCTE €€ CONTHEYHBIX CyTOK paBHa CHHOJIN-
qecKOMy Mecsiiy, Tak uto Ha Jlyre 14,8 3eMHBIX CyTOK JUINTCS JI€Hb W CTONBKO YK€ HOYb.
HeBumnmoe, wnmm oOpaTHoe, IyHHOE TIONymiapwie celdac Xopomio W3ydeHo TIo
(oTorpadusam, MOTyIeHHBIM COBETCKIMH W aMEPUKaHCKAMH TYHHBIMU CTAHIIMAMH.

COJIHEYHBIE 3SATMEHUWS U YCJIIOBUS UX HACTYIUUIEHHUSA
(M.M. [laraer)

B ceoem aBwxkeHun BMecTe ¢ 3emiueil Bokpyr Connoa JlyHa WacTo 3acrmoHSET
(TOKpBIBAET) 3BE3BI 30MAKATBHBIX CO3BE3MWIl, MO KOTOPBIM TPOXOAWT JIYHHBIH IMyTh.
3HAYUTENBHO peke MPONCXOAAT MOKpeITHS JlyHOW TnaHeT, okazaBIIWXCA Ha Hebe B
HETNOCPEACTBEHHOH Onn3ocTH K NyHHoMY nyTH. llepmoamueckm JlyHa 4acTWdHO WM
TTOJTHOCTBIO 3acNoHsAeT CoNHIe — MPOUCXOAAT CONHEUHBIE 3aTMEHHS.

ConHeuHBIE 3aTMEHHS BO3MOXHBI TONBKO NMPU HOBOJMYHHUSAX, KorAa JlyHa mpoxoanT
mexny ConHueM u 3emiieil, HO Janeko HE MPH BceX, MOockonbky JIyHa MOXKET OTXOAWTh OT
SKIUNTHKK (Ha koTopoi HaxoauTest CounHle) Ha 5°,2, a AMaMeTphl COJIHEYHOTO U JIyHHOTO
auckoB Onauskn k 0°5 wu, crnengosarenabHo. nokpeiTha ConHua JlyHolt He Bcerna
OCYLLECTRMMBI. YCJIOBUS HACTYTJCHUS COJIHEUHBIX 3aTMEHUH Mbl PACCMOTPUM HECKOJIBKO
no3xke, s ceilvac MOKaXXeM, UYTO COJIHEUHbIE 3aTMEHUS BHAHBI OTHIOOb HE M3 BCEX
MECTHOCTE! AHEBHOro mnousylapusi 3eMiu, Tak Kak M3-3a CBOMX HEOOJbIIUX pPa3MepoR
Jlyna He MoeT ckpbelTh CoNHIA OT Bcero 3emMHoro nomymaprs. ConHLE Aanbile OT
3emunu, yem Jlyna, npumepHo B 390 pas, Ho ero nuHelnblii quametp (1 392 000 kM) moutn
B 400 paz nipersimaet auametp JIyasl (3476 xM), u To3TOMY ocBemaeMas ComarieM JlyHa
oTOpacklBaET B TPOCTPAHCTBO CXOAAINHWNCA KOHYC TEHW W OKPYXalolWiA ero

pacxozsmuiicss KoHyc nonyTend. Korma 3T KOHyCH TiepecekaloTcs ¢ 3eMHOW TTOBEpXHO-
CTBIO, TO JIyHHas TeHb W TIONyTeHb TMaaaloT Ha Hee, W Ha Hel TIPOUCXOIWT CONHEYHOE
3aTMeHre. M3 MecT 3eMHOIl MOBEPXHOCTU, OKa3aBIUWXCS B JIYHHOW TEHW, BUIHO TOJIHOE
conHeuHoe 3aTMeHne (ConHUe MONHOCTBIO 3akphiTo JIyHOI), a B MECTHOCTSIX, MOKPBITBIX
JYHHOH MOJYTEHBIO, TMPOUCXOONT YACTHOE COJHEYHOE 3aTMEHWE (COJIHEUHBIH JUCK
3aciaoHeH JIyHoit He MONHOCTEIO); U3-3a Oau3ocTH JIyHsl k 3emiie u3 r0xHON 30HB  (C)
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MOJIyTEHW BUIHA 3aKPBITOH ceBepHas (BEPXHsS) 4acTb COJHEUYHOTO IMCKA, & U3 CEBEPHOIl
30HbI (B) — roHast (HWKHSS) ero yacTs. TakuM 00pa3om, U3 pa3HBIX MECT 3eMHOMH
noBepxHocTH JlyHa BHIHA B HECKOJBKO pa3INYalOILMXCS HANpPaBICHUSIX, WU Takoe
Ka)KyIeecsl CMeIIeHNe Ha3bIBAaeTCs MapalakTHIeCKM (OT TPEYECcKOTO «Tapaiakcucy —
yKkioHeHne). Ero 5erko MpojeMOHCTPHpPOBATH Ta OMBITE, JUIT 9ero JOCTATOYHO TIo-
CMOTpETH Ha OYeHb ONMM3KMN TIpenMeT (XOTs OBl Ha CBOI COOCTBEHHBIH Masien) T00YepeIHo
TO TIPaBBIM, TO JIEBBIM rnasoM. Y JIyHBI TapajulakTH9eckoe CMelIeHre MOXET JO0CTHTaTh
1°

Crenenp mokpeiTia  Comana Jlyrod HaswiBaeTcss a3oif  CONHEYHOTO 3aTMEHAS W
M3MEpSETCs OTHOLLIEHWEM 3akpbiTol yacTh (d) aMamerpa COJIHEYHOro AHWCKa KO BCEMY €ro
auameTpy deo, T. €. (haza CONIHEUHOrO 3aTMEHHS U €CTh

o=-"1,
O]
BEJIMUMHA U BCETIA BhIpaXaeTcs ASCATUUHON 1poOkto. s 1000r0 MOMEHTA 3aTMEHUS €ro
(haza MOXKET ObITb BBIYUC/IEHA 110 PALMYCaM JIYHHOTO (7)) M COJHEYHOTO (Icoq) AMCKOB M
yrJIOBOMY

- re
7 d o ; 4
4
[;7:1 0’=/’é—b b:G—fi
de

paccTosHHTO (6) MeXIy X HeHTpaMi. [TocKOMbKY Ogon = 2leom = Teoy — b, ab =06 —1,,
,T0d = Iy + leon— 0, @ ()a3a COJHEUHOTO 3aTMEHHUS
r ¢ - r® -G

D=
2r®

B 30He nyHHOW NONYTEHH, rae NPOUCXOANT YACTHOE COMHEUHOE 3aTMEHHE, Iy, <
leon — G , U TO3TOMY Iy + Feoy — 6 < 2le0q , T.€. BceTa (aza zatmenws @ < 1 u
YMEHbIIAeTC B HANMpaBIE€HWW K BHEIDHEW TpaHWLBI 30HBI 3aTMEHWs, Ha KOTOPOW BHUIHO
BHETTHEe KacaHWe JTUCKOB, W, CIENOBATENBHO, G = Iy, + I, , @ ¢daza @ = 0; 3a aToit
rpanvlieii 3aTMeHue BooOWE He MpOUcXoauT. CheloBaTeNbHO, CONHEUHbIE 3aTMEHUS
MpUHAAIEXKAT K YUCTO ONTUYECKUM SIBIIEHUSAM.

JlyHHas TeHb W MONyTeHb HA 3€MHOW TMOBEPXHOCTH WMEIOT BUJ OBAIbHBIX TISTEH,
(opMa KOTOpbIX 3aBUCHUT OT NoJiokeHus: CosiHua v JIyHbl Haa rOPU3OHTOM; YeM MEHbLIC
UX BbICOTA, TEM 00Ji€€ MOJIOrO K 3€MHOI MOBEPXHOCTH HAMpPARBJICHA OCh 000MX KOHYCOB U
TeM 00Jiee BbITSHYThI MATHA TCHU W MOJYTeHU. ECIN 3Ke COHEUHOE 3aTMEHUE MPOUCXOAUT
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JIHHOH TEHW Ha Hally MIaHeTy A0 MOMEHTa CXOJa TeHW C Hee, OObIYHO COCTaBISET OT

OHOTO O TpeX C MOJOBUHOW YaCOB, W 3a 3TOT NMPOMEKYTOK BPEMEHH JIyHHas TEHb

npoberaet no 3emye nyth oT 6000 ao 12 000 kM. CollHEUHOE 3aTMEHHME HAUMHACTCS B

3amagHbiX paifoHax 3eMHOl TOoBepXHOCTH TIpW Bocxone CONHIIA W 3aKaHIWBAETCS Ha

BOCTOKe TIpH ero 3axoje. O6mas mpoaoKUTENEHOCTE BeeX (pa3 cONHeuHOTo 3aTMEeHHs Ha
3emIte MOKET TOCTHUTATH TECTH YaCOB.

Temneph paccMOTPWM YCITOBWS HACTYTIEHWS CONHEYHBIX 3aTMeHmil. [IpenctaBum

8 7 ﬂygng nyms
4 F 2 71
O

cebe IKINNTHKY, TIEpeceKaroniics ¢ HE B BOCXOAAIEM (£2) W HHACXOAAIIEM JTyHHBIX
y31ax W nod yriom i = 5°2 nyHublit nyTh v nonoxkenusi ConHua u JIyHbl B pazinuHblie
HOBOJYHUS. TIpyn HOBONYHMSIX, MPOUCXOISIUMX BAAIM OT JYHHBIX Y3JIOB (HOBOJYHUS B
nojoxenusix 1, 7, 8, 13 Ha pucyHke), COJTHEUHbIC 3aTMEHHSI HEBO3MOXKHBI. JIyHa mpoxoauT
Ha HebOe Huke (rokHee) unu Bbiie (ceBepHee) ConHua. M Tonbko MpW HOBOJYHUSIX
BOJIM3M JIyHHBIX Y3/10B HACTYMAKOT 4YacTHeie (HOBOMyHus 3, 5, 10) U mojHble WM
KoJibLIeoOpa3Hbie (HOBONyHuUst 4, 11) conHeuHble 3aTMeHuUs. UTOOBI MPOU30LLIO YaCTHOE
3aTMeHNe, Heo0XOANMO BHEITHEE KacaHWe CONHEYHOTO W JTYHHOTO JUCKOB (HOBOJYHWSA 2,
6, 12), nmaMeTphl KOTOPBIX TpuMeM TpuOImkenHo 3a (0°,5,  Torma BUAAMOE YTIOBOE
paccTossHUE MeXAy UeHTpaMu auckoB = 0°5. Ho wu3-3a Onm3octm k  3emie
Sy,

napaniakTUdeckoe cMmerieHre JlyHsl MOXeT JAocTuraTh p = 1°, 1 MO3TOMY U3 psia MecT
3eMHOW TOBEPXHOCTH KacaHWe MUCKOB OyJIeT BUAHO Nake MPU WCTUHHOM PACCTOSHUN =
0°,5 + 1°= 1°,5. Cepuueckast TpuroHoMeTpust Aaet GopMyJy, NO3BOJSIOLIYIO BLIYUCIHTh
yrioroe paccrosiHue | CoHLa OT JIyHHOTO Y34,
snl=tgp *ctgi=tg1°5* ctg5°,2=0,0262 11,095=0,2906
orkyaal =16°9~17°.

Takue xe MoACUHETHI IJIs1 HAUOONBIIUX ¥ HAMMEHBIIUX AHAMETPOB JUCKOB OOOWX CBETHUI
a0t cootBeTcTBeHHO 1 = 18° m 1 = 16°. CnefgopaTenbHO, YacTHLIE COMHEYHBIE 3aTMEHHNS
MOTYT MPOW3OUTH TIPY HOBOJYHUSIX, HACTYMAIOIMX He nanee 18° OT JyHHBIX Y3JI0B, a MPH
paccToaHuAX MeHee 16° OHU MPOUCXONAT 00A3aTENHHO.

TTpy MOJHBIX W KOJbLEOOPA3HbIX COJHEUHBIX 3aTMEHUSIX WUCTHHHOE PacCTOSHUE
MEXIY LEHTPAMHU IHUCKOB CBETWJI OMPEACNAeTCs TOolbko napainakcoM Jlyuel p = 1° (Tak
kak 6 = 0) ¥ MO3ITOMY NPU HAMMEHBIIMX AvameTpax auckor | = 10°, a npu HanbobILIUX —
1 = 11°,5. 3nauuT, Takue 3aTMEHUA MPOUCXOAAT B MEPUOIBI HOBOJYHHIA, HACTYMAIOLLUX HE
panee 11°,5 OoT MyHHBIX Y3JI0B, 1 YeM OJIMKe K Y3J1y MPOUCXOAWT 3aTMEHUE, TeM  OOJibIle
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SIPKOE KOJIbLIO HE3aKPbITONH CONHEUHONH noBepxHOoCcTH. Hanbombias ¢aza koableodpasHoro
3aTMEHNS TOXKE ONPEIENAETCA MO-TNIPEKHEMY, W TAK KAK [l < leop TO ®M < 1, HO paxe

Bud sam- Bud sammenur
MEHUT U uz 30H6 A
Joner 8

Bud sammenus Femrs
us 04 G
TPU  HAUMEHBIIEM [y, 147 (JIywa B

amioree) W HanOOJNBIIEM Iy, = 16',3 (3eMIs B TIepUTeNnH), 9TO BO3MOYKHO TOJBKO B CAMOM

KOHTIe ekabps 1 Havalle sHBaps, KombIleoOpa3Has (paza 3aTMeHHs He MOXKeT OBITh MEHBIITe
4 147, 7

Dy = 5 - (m + 1): 0, 95.

[Tonoca Ha 3eMHOM TTOBEPXHOCTH, W3 KOTOPOI BUTHO KONMbIleoOpa3Hoe 3aTMEHHE,
Ha3pIBaeTcs Tonocoit Kombleobpazaoit (azel, mo ob6e CTOPOHBI KOTOPOI TMPOUCXOTUT
yacTHOe 3aTMeHHe. TyT e OTMeTHM, UTO Tolloca KoNkIleoOpa3zHoii (azsl u momoca moHoH
(da3pl YacTo WMEHYIOTCS ToNocoif ThmaBHOM (ha3el, a o0a 3T BUIA 3aTMEHHAS —
LICHTPaJILHBIMH.

IMpu nHaubonswem ynanenun Jlynwl ot 3eman go 406 740 km (JlyHa B amoree)
BEpUIMHA KOHYyCa JIyHHOW TEHW HE AOXOIWT [0 3eMHOH mnoepxHOocTH Ha 33 360 km,
HIMPUHA TOJIOCHI KoNbLieoOpazHoii ¢a3bl BozpactaeT a0 380 kM, a IuameTp JyHHOMH
noJiyTeHu yBesnunuupaetcst 10 7340 kM, uTO BCE K€ AaJEKO HEAOCTATOYHO AJIsi MOKPbITHS
BCEr0 NoJyapus 3emin.

Taknum 00pazom, TIONHBIE CONHEYHBIE 3aTMEHWS MOTYT TPOWCXOAWTE JINIIh TIPH
TeOTIeHTPIUECKIX paccTOSTHUSX JIYHBI MEHBINEe CPeTHETO PACCTOSHUS, KOT/Ia TYHHBIH JWCK
paBeH wWiHW OONbBINE CONHEYHOTO, a KOHyC ITYHHON TEeHW HampaBlieH K 3emile, MpudeM
TPWHA TIONOCHT TIOTHOW (hazbl TIPW pa3HBIX 3aTMEHHSAX pa3iWdHa, a vallle BCeTo ObIBaeT OT
40 mo 100 kM.
Korna na 3eMmo BMecTe ¢ TyHHO! TEHBIO BCTYTAeT BCA JIyHHAS TONYTEHb, TO TIO 3€MHOU
MOBEPXHOCTH  MPOXOAAT 00€  TIpaHHllbl  COJHEUHOrO
3aTMEHMNS, CeBepHast M HOXHaf, onpenensemMbie Syseas mets s
nonepeuHrkom nonayteHu. Korpa ske jyHHas TeHb najaaet
Ha 3emilo, a MOoJyTeHb YaCTHYHO OKa3bIBACTCSA BHE 3EMIIH,
TO 3aTMEHHME WMEET TOJbKO OIHY IPaHuULy, JUOO CEBEPHYIO
(nonHoOe 3aTMEHWE B MOKHOM mojaylapuu 3emin), Jaudo
FOKHYIO0 (TIOTHOE 3aTMEHWe B CEBepHOM TIONyIapwiu
3emnu). Ho Hepenko ObiBaeT W Tak, 4TO JyHHas TeHb
MUHYEeT 3eMITF0, a TIONyTeHh YacTHYHO 3aXBaThIBaeT ee, W
TOT/Ia TIPOUCXOMAT TOIMBKO YACTHBIE CONHEUHBIE 3aTMEHHUS,
BHIWMBIE JIWIIL B Cpeadeil W TonspHO#N 30He W60
CEBEPHOTO, THOO0 FOKHOTO 3€MHOTO TIONMYIapHs.

TTpu4KrHy ¥ BUIbI COJIHEUHbIX 3aTMEHU I MOMXHO -

ywrar
‘/747/(1//775//&
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NoKa3arb Ha MPOCTOM OIMBLITC, ICMOHCTPUPYEMOM B 3aTCMHCHHOM MOMEILICHWN. TTocraBbTe
na OJHOM KOHLE [UIMHHOTO CTOJIa AJIEKTPUUECKYIO Jiamny (Jyulie B LIAPOBOM MaTOBOM
abaxype), Ha Opyrom koHue — reorpaduueckuii rmodyc, a MeXIy HUMU MOJBEChTE Ha
HUTKe HeGompmol mapuk. OcBemaeMpiii Jammioll mapuk OyaeT OTOpachiBaTh TeHb W
nojyTeHb Ha TO0yc, T. €. IEMOHCTPUPOBATH TONHOE W YACTHOE CONHEYHOE 3aTMEHWE.
CmecTug MapuK HECKOJILKO BBEPX WA BHU3, MOXKHO

SacimioE
SQTIMNEHUE

Bermra
MPOMYCTHTh €T0 TEHb MHUMO Tno0yca, OCTAaBUB Ha HEM TOJBKO MONYTEHb, YTO MOKaXeT
TMPUYWHY YacTHBIX CONHEUHBIX 3aTMeHud. CMelleHHe MIapuka Janee B TOM Ke
HamnpaBlEHWW [0 CXOAa €ro TONyTeHW ¢ rino0yca MPOAEMOHCTPHPYET HOBONMYHHe Oe3
COITHEUHBIX 3aTMEHNI.

ConHeuHOe 3aTMEHHE HA4YMHAETCS € MPaBoro, 3anaaHoro kpas CosHLa, Ha JUCKe
KOTOPOro mnosiBisieTcss HeOoNblIOK ywepd, umeowuii GopmMy OKpYKHOCTH TOro xe
paanyca. ITocteneHHo (aza 3aTMEHUS YBEIUUUBAETCS, U COJHEUHBIN OUCK NMPUHUMAET BUI
HEMpPepPBLIBHO CY»KHMBAIOLIETOCs Cepra, 3HAYMTEIbHO OTJMYAKOLIerocs no croei ¢opme or
CEPNOBMAHBIX JIyHHBIX (a3, OrPAHWUEHHBIX HE KPYFOBBIM, a JJUIMOTUYECKUM
TepMuHaTtopom. Ecnn 3aTMeHne uyacTHOe, TO B cepelrHe 3aTMeHHs ero ¢asa I0CTHUracT
HEKOTOPOTO HAWOOMNBIIETO 3HAYEHWSA, a 3aTeM CHOBAa YMEHbIDAeTcs, W 3aTMeHHe
OKaHYMBAeTCA Ha JIEBOM, BOCTOUHOM KpPar COJHEYHOTO AWCKAa. IIpW 4acTHBIX 3aTMEHHAX
ocrableHnsl COJTHEWHOTO CBETa TMOYTH He 3aMeTHO (32 WCKIIOYeHWeM 3aTMeHuil ¢
HambombImeit (azoif, omm3koit k 1), W (azel 3aTMEHWS BWUAHBI JWITH TIPU HAOMIONEHHASX
CKBO3b TEMHBIH cBeTOGUNLTp. B Tomoce momHol ¢a3el comHewHoe 3aTMeHWe TOXKe
HagMAaeTcsl ¢ 9acTHHX (a3, mo korja JlyHa moxHocThio 3akpoeT ConHIE, HacTymaeT
MoJIyMpak, Kak B TEMHbIE CYMEPKH, U Ha TMOTEMHERIIEM HeOe TOSBIAIOTCS cambie SIPKHE
3BE34bl M MiaHeThl, a BOKpYr CojiHLA BUIHO KPACHUBOE JTYUHCTOE CHSIHHE *KEMUYKHOTO
LBETA — COJIHEYHAsl KOPOHA, MPEACTABAAOLIAs COOOH BHELIHWE CJOW COJIHEUHOM
atMocgepsl, He BUIMMBIE BHE 3aTMEHMS M3-3a UX HEOOJbILONH SPKOCTH B CPABHEHUU C
SIPKOCTBIO AHEBHOTO Heba. Haa Bcem ropu3oHTOM BCTBIXMBAET PO3OBOE 3aPEBOE KOJbLIO —
3TO B MECTHOCTh, MOKPBITYIO JIyHHOH TEHBIO, MPOHUKAET COJIHEUHBIH CBET M3 COCEIHUX
30H, T/I€ TMOJTHOTO 3aTMEHNS He MPOUCXOIUT, a HabmoaaeTcs ToMbKO YacTHoe. Beab ciHne
U TOIyOble Ny4YH, BXOAAIINE B COCTAB CONTHEUHOTO CBeTa, OOMIIBHO PAcCEHBAIOTCH YXKe
BEPXHUMHU CIIOSMH 3eMHO# aTMocephl, a KpacHble W OpamKeBhle TPOXOMAAT CKBO3b HUX
mouTH  OecrpenaTcTBeHHO. [lodToMy HWKHHE CINOW  BO3yXa BOCTPHHHAMANOTCA
OKpallleHHBIMH B KPacHOBAaTO-PO30BBII IBeT. Bckope, wamie Bcero uepes 2—3 MUHYTHI,
Jlyna oTKpbIBaeT 3amajHBI CONHEUHBIN Kpail, momHas (asza 3aTMeHWs OKaHYWBaeTcH,
MPONANAeT 3apPeBOE KONBLO, OBICTPO CBETIEET, NCUE3AIOT 3BE3MBI, TUIAHETHl W CONTHEUHAS
kopoHa. [lanee CIIEAYIOT yMEHbLIANOUINECS YacTHbie (ha3bl M, HAKOHEL,, COJHEUHOE
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3aTMCHHUEC OKAHYUBACTCA. Memﬂy npovYuM, BUJ COJIHEUHOM KOPOHbBI MCHACTCA U3 roja B
roa; OHa ObIBAET TO «paCTpenaHH017|», TO BblTﬂHyTOﬁ BAOJb COJIHCYHHOI'O OKBATOPa B
3aBUCUMOCTH OT (baSbl COJIHEYHOW aKTUBHOCTH. Beposm-lo, BLITAHYTasA KOPOHa Jaja noBona
JIPEBHAM eTUNTsHaM n300pakath CoHIIEe KphIIaThiM.

B kaxmoit MecTHOCTH 3aTMeHWe HadWHAETCd W OKAaHUWBAaeTCSs B Ppa3INdHbIe
MOMEHTHI BPEMEHH, W €T0 OOCTOATENBCTBA, B TOM YHCIE W TIPOJOKUTENBHOCTD, 3aBUCST
OT CKOpPOCTW W HarpaBleHWs JBWKEHUs IyHHOW TeHW (ToiyTeHw). BrruncnenmHble
00CTOATENBCTBA 3aTMEHNST HAHOCATCA Ha Teorpaduieckyio KapTy, KOTOpas B 3TOM ciydae
Ha3bIBAETCSl KApTOW CONMHEYHOro 3aTMeHwWsa (cM. BKueiiky). Bwrawcnenns 3TH, Kak
BbIUUCJIEHUS] BCEX OOCTOSATEILCTB COJIHEUHBIX 3aTMEHUM A1 Pas3HbIX MECTHOCTEH 36MJ’IVI,
OUEHb CIIOXHBI, MOCKOJbKY CKOPOCTb JIYHHOH TeHH (U MOJLYTEHH) Ha 3eMHOI MOBEPXHOCTH
3aBUCUT OT BEJIMYKMHbl W HAIpPaBIECHUS TEOLEHTPUYECKOH ckopocTtu JlyHbl, OT
reorpadiyeckoil LIMPOTBl MECTHOCTH M OT Yrja HAaKIOHA KOHyca JYyHHOW TEHW K
MOBCPXHOCTHU 3TOli mMecTHocTH. Ho Bce KE, paand HaragaHOCTH, Mbl MPUBCIAEM OUYCHL
l'lle6.]'lVI)KeHHblﬁ METO BbIYUCIICHUA NMPOAOKUTCIBHOCTH MOJHOTO COJTHEYHOTO 3aTMCHUSA
Ha UeHTPaIbHOM JMHWW TTOJOCH TTOITHOH (a3l

Kons ckopo mewkenwe JlyHel W BpamieHne 3eMIW TIPOUCXOAST B OJHOM
HarpaBJeHNH, TO JIyHHas TEHb TlepeMeInaeTcsl 1Mo 3eMHOW TIOBEpXHOCTH TIPUMEPHO €O
CKOPOCTEIO V yey= V - V, , TIIE V — TeoueHTpHIeckass ckopocTs JIyHel U V, — nureitHas
CKOPOCTB TOYEK 3eMHOW TIOBEPXHOCTH B HANPABIIEHNH JABVKEHHS TYHHOH TEHM.

HauGosbuas Bo3MoKHas MPOAOIKUTCIIBHOCTH MOJIHOM (1)3351 3aTMCHUA BO3MOKHA
TOJILKO MPU MaKCHMalibHOM OWaMeTpe JIyHHONH TeHn Dt = 270 kM M nuiub B 3KBaTOpPH-
anbHOW 30He 3emuin, rie JUHeHHas CKOPOCTh TOUEK 3EMHON MOBEPXHOCTH Haubosbluas U
Ha 3KkBaTtope Onuska k V, = 0,47 xm/c. MakcumanbHbI K€, AMAMETP JIYHHOH TOHH
BO3MOKECH JIMIIb TMpPHW HAUMCHLBIIEM TCOLCHTPUYCCKOM PACCTOAHUU .HyHbl, Koraa c¢¢
ckopocTh npubamkaercs k V. = 1,08 km/c. TlosTomy Haubonbinas BO3MOXKHas MNpo-
JOJDKATENBHOCTH TIOJTHOW (ha3bl COTHETHOTO 3aTMEHNS

Tn=D1/V-v,=270/1,08—0,47 = 443¢c =Tm 23c¢

a 0oJjiee TOUHbIC pacueThl MPUBOISAT K 3HAYEHHIO Ty= 451¢ = 7m 31c.

Ho yciiorus aist Takux npoAoJKUTEIbHBIX MOJHBIX 3aTMEHUI HACTYNAIOT KpaiiHe
peako. Ha mpoTtsxennn momytopa Teicsid aet, ¢ VII 1o Havana XXIII B., He Oblno W He
OyleT HH OAHOTO Takoro 3atMeHHs. Ho ¢ HecKonbKko MeHbIIEH MPOACTKNTENBHOCTEIO
TMoNALIE coHeunble 3aTMeRns B XX B. Obimm 8 wrons 1937 1., mnurenbHocThio 7M 04c
(Tromoca monHO#M (hazel mpoxoauia mo Tuxomy okeary, KOxHoit u llenTpansHol AMepuke),
20 wions 1955 r. anutenvHocThio 7M 08c (monoca mnma mo HMuaubickoMy oOKeany,
OUMUMIAHCKIM ocTpoBaM U Tuxomy okeany) 30 wrons 1973 r. B LleATpansrHoit Adpuke,
npoaospkasiieecsi B Hurepe 7m 10c . TloaHoe ke COJIHEUHOE 3aTMEHHE MOUTH Hauboabliei
BO3MOXKHOI npoposkutensHoctH (7m 29c) npousoitmer nume 16 nons 2186 r. B
3KBATOPHAILHOM MOsICE 3EMIIMN.

AHaJIOrM4HO MOMXKHO MOACYMUTATh, UTO B WUCKIHOUMUTEIBHBIX CIy4asx HauOojblias
NPOAOIDKUTENILHOCTh KOJIbLeoOpa3Ho#H (a3bl coNHEUHOro 3aTMeHusi aocturaet 12,3m, a
4acTHOTO 3aTMeHus — 7o 3,5 Jaca. Ho mojasnsromiee 60IBIMWHCTBO 3aTMEHUH TITATCA 10
IBYX C TIOJIOBWHOW YacoB, a WX TIONHas WIHW KollblieoOpasHas dasa Bcero Jwmb 2—3
MHHYTBI. O6Imas ke AIUTENBHOCTh MOJTHOTO 3aTMEHHA Ha 3eMJle, C MOMEHTA BCTYTIIEHNS
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y3Jly, TO JIyHHas T€Hb MPOMYMTCS MO Tponuyeckoi 30He 3emau. Manee, no mepe oTxona
3aTMEHUH OT y3/1da, TEHb W TNOJYTEHb HAYHYT MEPEXOAWTb B YMEPEHHYKO 30HY MpO-
THUBOTIOJIO’KHOTO 3€MHOTO MOJIyLIApHs, 3aTEM — B €ro MOJSPHYIO 30HY W, HAKOHELl, BOJIU3M
Jpyroro TIoNfoca IyHHass TeHh COCKONB3HET ¢ 3emnmu. Tak 3akaAuWBaeTcs TepHoa
TEeHTpaNbHBIX 3aTMeHAH, uTstmtics oT 48 mo 42 capocos, TIociie KOTOpOTo, Ha TPOTSIKEHIH
oT 9 10 16 capocoB, CHOBa TIOBTOPAIOTCS YacTHBIE 3aTMEHUS, HO yKe ¢ yObIBatotel (hazoii.
B macrosmee BpeMs Omaromaps JAeTalbHOMY W3YYEHWIO NBWKEHUS 3eMiaw W JIyHEI
BBIUHCIIEHB IaThl TIPEACTOSAIIINX CONTHEUHBIX 3aTMeHUH BTIITOTH g0 2500 roma.

HAYYHBIE 3AJJAUN HABJIOJAEHUHW COJTHEYHBIX 3ATMEHUI
(M.M. [laracg)

BbluncleHHBIE HAa HECKOJBLKO CTOJCTWI BMOepen AaTkl W palOHbl BUAMMOCTH
COJTHEUHBIX 3aTMEHUI HE BBI3BIBAIOT COMHEHWI. Ho BBIYMCIEHHE HA Takue AJUTEIBHBIE
CPOKM BCEX [eTalbHbIX OOCTOATENBCTB COJHEUHBIX 3aTMEHHWI, a WMMEHHO, TOYHBIX
MOMEHTOR WX Hayajga M OKOHYaHWA, HauOojblIeil a3kl MU YETKUX TPAHUL TOJOCH!
BUIUMOCTH, KOHEYHO, HEBO3MOKHO, TaK KaK B MPHUPOJie HET HUYEeTO Hen3MeHHoro. M xoTs
NBIDKeHWe 3eMIN 1 JIYHBI H3y9eHO ¢ BEICOKOI TOUHOCTRIO, BCE JKe MMeeTcsl psia (DaKTopoB,
BIIUSHUE KOTOPBIX HEYJIOBUMO Ha HEOONBUIMX WHTEPBalaX BPEMEHH, HO KOTOpPbIE MPOAB-
JIFI0T ce0d 1o TPOIECTBUM JECATKOB W coTeH NeT. [1o3ToMy ToUHBIE OOCTOATENBLCTBA
MPEACTOSIINX COJTHEYHBIX 3aTMEHUH BBIYUCIAIOTCS OOBIYHO 32 HECKOJNBKO JIET J0 WX
HACTYIJIEHHS U TIPOBEPSIOTCS MX HAOMIOAEHUSIM Y.

YacTHbIM COJIHEUHBIM 3aTMEHUAM € HeOoJbIIoi (a3oii acTPOHOMBI HE YACHSIOT
BHUMaHus. Ho uacTHbIe 3aTMEHHSI CO 3HaUMTENbLHOI Hanbounbliel (azoil yxe BbI3BIBAIOT
MHTEpPEC, €ClAM HE y BCEeX acTPOHOMOR, TO MO KkpaiiHeli mMepe y TeX, KTO 3aHUMaeTcs
n3yueHuem aBwkeHus JlyHol v 3emun. TTonHble XK€ COJHEUHBbIE 3aTMEHHS ACTPOHOMBI
HaOIOOal0T 0053aTe/IbHO, W Ul 3TOTO WM 3auacTyld MPHUXOAMTCS CHApsKaTh OUEHBb
JAJIEKUe JKCNEAMLMHM W 3apaHee, 3a 2—3 HeNelM A0 3aTMEHMS, yCTaHaBIMBaTb W
HaJlaXVBaTh HAYYHYIO anmapaTypy. Tak, HampuMep, TOIHOE CONHEYHOEe 3aTMeHue 30
moHa 1973 1. skcmeauids acTpPOHOMOB Hallel cTpaHbl Habmogana B LleHTpanbHO#
Adpuxke.

K nabmonenusam npeacrosimero 29 mapta 2006 1. cONHEYHOTO 3aTMEHUSs, MOJ0ca MOTHON
(a3el KOTOpOTO TpoiineT o Tepputopum Poccwm W bamkHero 3apyOexbsi, TOTOBSTCA
actpoHoMmbl Poccuu u MHorux ctpaH wmupa. Kpome Poccum nonHas ¢aza Oyaer
Habntonarkess B crpaHax Adpuxu u Typuuu. B mojocy mojHOro COJHEUHOTO 3aTMEHUS
npearnojaraeTcs HampaBUTh Heckoibko 3kcneamuuii. Korga opraHusyeTcs HECKOJBKO
SKCMEeANUUI, TO OHM BCErAd PacroiaraloTcsl Ha Pa3HBIX Y4acTKaxX BIOJbL MOJOCHI MOJHOM
¢da3el 3aTMeHnsi. HeT coMHeHMii, 4TO MHOTHE JIIOOUTENNM acTPOHOMHUM TaKKe BhbICOYT B
MoJIOCY MOJHOrO 3aTMeHMs. DTUM o0ecrnevnBacTCs HE TOJBKO BBIMOJHEHHE 3arIaHUupO-
BaHHBIX pabOT OONBIIMHCTBOM SKCMETUIUNA (HEKOTOpPhlE MOXKET TOCTUYL HeyJauda H3-3a
00Ta9HOCTH), HO W BO3MOJKHOCTh OOHApYKeHHs M3IMEHEeHWH B CONHEYHOW KOpOHe 3a Te
TOJITOpa vaca, 3a KOTOpble TyHHAs TeHb MPOOEkKUT 10 3eMHOU MOBEPXHOCTH OT Hambonee
3anafHoil sKkcneanuuu a0 Haubosee BOCTOUHOW. B mpeacTosdmeM cOTHEYHOM 3aTMEHWM
IKCTIeAUTIAN OYAYT paccpeaoTOYeHB BIOE TIONOCKH MTonHOH (azsl oT Kybann n, KaBkaza u
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€ro NMpoIoJLKUTENLHOCTh. Hanbosiee NpoaomKUTeNbHbIE M3 3THX 3aTMEHUH MPOMCXOOST B
CaMUX y3/1ax, W 1oJioca UX r1aBHoi a3kl mposeraer B TPOMUUECKOM Mosce 3eMIIH.

ConHeuHbIe 3aTMEHHSI TIPOUCXOAAT €XeroaHo. B camom gaene, ayra SKIWNTHKH, B
Tpefenax KOTOpoil MpPOWCXOAAT COJHEWHblE 3aTMEHHSA W TO3TOMY HasblBaeMas 30HOU
COITHEYHBIX 3aTMEHUN, UMEET MPOTHKEHHOCT B 32°— 36° (o 16°—18° B 06e cTOpOHBI OT
JyHHOTO y371a), M CoJTHIIEe, €KeCyTOUHO CMEIasich 1o SKIWNTHKE TIPUMEPHO Ha 1°, TOMKHO
MPOUTH 3Ty 30HY 3a 32—36 cyTok. Ho nyHHBIE y31bl caM¥ cMelaroTes HaBeTpeuy CoNHITy
3a cyTkd Ha 0°,053, a 3a 32—36 cyTok — nouTH Ha 2°, ¥ mo3ToMy CONHIIE MPOXOAUT 30HY
3aTMeHnit 3a 30—34 1HA, Ha MPOTAKEHUM KOTOPBIX 0043aTeNbHO HACTYMAET XOTSA Obl OJTHO
HOBOJIYHHWE, a UHOTIa W ABa (BOJM3M KPAEB 30HBI), TaK Kak OHW YepeayroTcs uepes 29,53
cyTok (cuHoguueckuii Mecau). CrenoBaTeabHO, B 30HE 3aTMEHUIT y K2 A0TO JIyHHOTO y3Ja
00513aTeIbHO MPOUCXOANT OJHO COJIHEUHOE 3aTMEHHE TOr0 WM WHOrO BHIA, a WHOTIA,
3HAYNTENBHO PeXe,— MO JABa YACTHBIX 3aTMeHHs ¢ Heboawwoi dazoit. Ho aByx noapsia
LEHTPAJILHBIX, T. €. MOJHbIX WU KONbLEOOPa3HbIX, COJHEYHBIX 3aTMEHHUI BOJIU3M OIHOTO
JYHHOTO y37a (T. €. Ha TMpoTskeHnr 34 cyTok) OBITh HUKAaK HE MOXET, TOTOMY 4TO Takhe
3aTMEeHHA HacTymnaroT He fanee 11°,5 B 00e CTOPOHBI OT JYHHOTO y31a, a 3Ty 30HYy B 23°
(2*11°,5) Comane npoxomuT 3a 22 cyTOK, B WHTepBaie KOTOPBIX BO3MOXKHO TONBKO OITHO
HOBOJIYHHE.

ExeromHo HacTymaroT jBa meprofa (ABE SMOXHW), B KOTOPBIE MPOUCXOASAT
COITHEUHBIE 3aTMEHHA. DTH JMOXH OTHAENEeHBl MPUMEPHO MOIYroAoM, TaK KakK 30HBI
COJIHEUHBIX 3aTMEHHWI [IMaMeTpajbHO TMPOTHBOMONOXKHB. B camoM pene, uTOOBI
NpoU30LIIO COJdHeuHoe 3aTMmeHue, JlyHa B Qaze HoeoiyHus u  CoJHLE HOTKHBI
HaXOIUThLCS B OHOM U TOM ke 30He 3aTMEeHU. JIyHa, HO, KOHEUHO, B pa3HbIX CROMX (ha3ax,
MPOXOINT KAKAYIO M3 3TUX 30H €KEMECAYHO, TaK Kak APAKOHUYECKUN MeCsl CONCPKUT
27, 21 cyrok. ConHly e, NPU €ro €XeCyTOUHOM CMELIEHUU MO 3KIMNTHUKE K BOCTOKY
npumepHo Ha 1°, Ha nepemMelleHue no ayre B 180° mexay JyHHbIMU y3namu Tpedyercs
okoino monyrojaa. Ho uz-3a oTctynnenus JyHHbIX y3710B Ha 19°,3 3a roa (365,3 1), Connue
BO3BpalaeTcsd K OJHOMY W TOMY Ke y3Jy 4uepe3 MpoMexyTok BpeMenn Tap = 365,31 —
19,31 = 346 cyTok, a TouHee,— uepe3 mpoMexxyTok Tap = 346,62 cyTok, Ha3biBaeMbli
ApakoHW4YecknM rogoM. [loxwHye oamH nyHHBIH  y3en, CoiHme BCTynaeT B
MTPOTUBOTONOKHBIN y3€N Uepes MOJOBHHY APAKOHUUYECKOTO ToAa, T. €. uepe3 173 cyTok, a
IIECTh CUHOAMYECKUX MECSLEB COCTaBIAT 6%29,53n1 = 177 cyrok, u JlyHa B ¢ase
HOBOJIYHUSI TOXKE 00513aTe/IbHO OKaKeTC B 30HE 3aTMeHHii. [103TOMY CONHEUHbIE 3aTMEHUs
npoucxoaar uepe3 kaxkabie 177—178 cyrok. 3a moaroma (okono 183 cyrtok) smoxu
3aTMEHHUH CMEINAlTCs Ha MATh CYTOK BHepei, Ha Ooyiee paHHUE KajeHOapHbIE ATkl W
MOCTENEHHO NMEPEeXOA[T Ha Pa3Hbie CE30HbI TOMIa; C JIETA M 3MMbl HA BECHY U OCEHb, CHOBA
Ha 3UMY W JIeTO U T. 1.

Tak kak B kakaoH 30He 3aTMEHWI 0043aTENBHO MPOWUCXOAWUT MO OAHOMY
COITHEYHOMY 3aTMEHHIO0 NIOO0TO BUAA, TO MWHMMANBHOE YHUCIIO COITHEUHBIX 3aTMEHHI B
roay pasHo AByM. Ho B kaxkjoi 30He MOXeT NMPOW3OWTH TO JBA YAaCTHBIX COJTHEYHBIX
3aTMeHus ¢ HeGombIIMMHU (pazamu, W TOTAa Ha TPOTSHKEHWH OJHOTO KaJlleHIapHOTO Toja
Oynaet veTelpe 3aTMeHHs. Ecnu jke mepBasi mapa 4acTHBIX COJTHEYHBIX 3aTMEHWI B OAHOMU
30He TIpOW30WIeT B Havane sHBapsA W ¢eBpais, To cieayromas mapa 9acTHbIX 3aTMEHUH B
Opyro# 30HE MOXET HACTYMUTh B CAMOM Hauajle MIOJS W aBrycTa, a U3 OuepeaHOil
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BEPOSITHO!M Mapbl YaCTHBIX 3aTMEHHI BO3MOXHO TOJILKO OJHO B CaMOM KOHLe aekadps, a
BTOpPOE MPHUIETCS YyKE Ha SHRAPbL CIEAYHOLIEro KajaeHaapHoro roga. Takum oOpaszom,
HauboJblIee YHUCIO COJHEUHBIX 3aTMEHWII B OJHOM KaJCHIAPHOM roly HE NpPEeBbILIACT
TISITH, W BCe OHW 00sI3aTeNTbHO YacTHBIE ¢ HeGOMbITNMH (azami.

OnHako Takwe ciydad 4pe3BblYaliHo penkw. llocmennwii pa3 MATh CONHEYHBIX
3aTMeHui 0o B 1935 1. 1 10 2206 1. 3T0TO GO0JbIIE HE MOBTOPUTCA. HO UeThipe YacTHBIX
3aTMeHus OyayT B 1982 r., 2000, 2011, 2029 u B 2047 1. Yaime Bcero exeroaHo ObIBAET MO
2—3 CONHEYHBIX 3aTMEHWA, TPUYEM OJHO W3 HWX, Kak TPaBWIIO, TTOITHOE WA KOIbIlE-
o0pazHoe.

B pasHeie ronael JyHHas TEHb nNpoderacT mno pa3iM4yHbIM MecTaM 3EeMHOMN
MOBEPXHOCTH, W TOITOMY B KaKIAOH MECTHOCTH TOJHbIE COJIHEYHbIE 3aTMCHUS
JNEHCTBUTEILHO MPOUCXOASIT OYEHb PElKO, B cpeilHeM oivH pa3 3a 300—400 ner, xors
ObIBAlOT W uckmoueHud. Tak, Hanpumep, B MOCKBE MOJHbIE COJIHEUHbIE 3aTMEHUS ObLIM
BuaHbl 11 aBrycra 1123 r., 20 mapra 1140 r. (1. e. uepe3 16 set), 7 urons 1415 r. (uepes
275 mer), 25 ¢ewpans 1476 1. (uepe3 61 Tox) u B ee okpecTHOoCcTAX — 19 aBrycta 1887 .
(aepes 411 met). OuepenHoe momHoe 3aTMeHre ConHIA B MOCKBe, TIPOIOIKATETHHOCTHIO
okono 4 MuH, nMponzokaeT nuiib 16 okTsOps 2126 r. B JKnanoee ke u Elicke monHble
COITHeUHBIe 3aTMeHus Habmoganichk 30 mroHd 1954r1. u 15 dewpans 1961 1., T. e. MeHee deM
qepes 7 JeT.

YacTHBIe CONHEYHbIE 3aTMEHNST TIPOUCXOAT B KaK/IOW MECTHOCTH, €CTECTBEHHO,
yalle MOJIHBIX 3aTMEHHI, Tak Kak AMaMeTp JIyHHOW MOJYTeHHW 3HAUWTEJILHO MPEBbILIACT
NoNepeyHUK JyHHOH TeHu. Tak, HanpumMep, Ha nomo Mockssl 3a 30 siet, ¢ 1952 no 1981 r.
BKJIIOUUTENLHO, MPUXOANTCA 13 4YacTHBIX COJIHEUHBIX 3aTMEHHWil, T. €. B MoOCKBE OHHM
NPOUCXOIAT B CPENHEM uepe3 Kaxkawle 2—3 roja. AHajOrvuuyHas KapTHHa npucylla M
MHOIMM JIpYTrUM MecTaM 3eMHOi nmorepxHOcTH. HO kOJb CKOPO NMPH YACTHBIX COJIHEYHBIX
3aTMEHHUsAX ¢ Hebogbiioli (azoi ocaabieHUs] COMHEUHOTO CBETa HE 3aMETHO, TO Ha HUX
qacTo He o0pamaroT BHIMaHWI.

ConHedHble 3aTMEHWA TIEPHOANYECKH TIOBTOPATOTCS, Tak Kak WX HACTyTUIEHWE
33aBUCHT OT TpeX TeproIoB! TleproIa CMEHBI TYHHBIX (a3, WIN CHHOANYECKOTO Mecstia S =
29,5306 nepwona Bo3Bpamenns JIyHbl K OTHOMY W3 JYHHBIX Y3JIOB, MITA JPAKOHMIECKOTO
Mecsana Sap= 27,2122a w nepuona Bozppamienus ColHIa K TOMY K€ JTYHHOMY Y31y, WIH
npakoHudeckoro roaa Tap == 346,621. Jlerko noacuurarh, 4To

223* S=223 *29,53061 = 6585,32 cyToK,

242* Sap =242 * 2721221 = 6585,35 cyTok,

19 * Top = 19 * 346,621 = 6585,78 cyTok.

CrnenoBarenbHO, KaKAOE COJHEUHOE 3aTMEHHE TMOBTOPSAETCS uepe3 MEepHOI BPEMEHU B
6585,3 cytok = 18 ner 11,3 cytok (unm 10,3 cyTok, ecnu B 3TOM MEPUOE COAEPKUTCS
MATH BHCOKOCHBIX JIeT), Ha3BaHHBIH capocoM. Ha mpoTs)keHWW capoca B CpeIHEM
MpOUcXoauT 42—43 CcONHEYHBIX 3aTMEeHus, W3 KOTopeix 14 monweix, 13—14
KONbIIe0o0pa3Heix ¥ 15 wacTHeIX. OMHAKO TI0 WCTEYEHWH capoca KakIoe 3aTMeHHe
TIOBTOPSAETCA B APYTHUX YCIOBUSX, Tak Kak capoc He COMEPKUT IIENOTo Yrcha CyTOK, a 3a
u30bITOK 0k0J10 0,3 cyTok (cBepX 6585 nHeit) 3emis MOBEPHETCS BOKPYT OCH MPHUMEPHO
Ha 120° ¥ mo3TOMYy JyHHas TeHb NPOOEKUT MO 3EMHOI MOBEPXHOCTH Ha Te ke 120°
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3ananHee, yem 18 net Hazazn, na u ConHue ¢ JlyHo# OyayT HAXOAWTbCS HA HECKOJbKO
MHBIX PACCTOSHUAX OT JIlyHHOTO y3Ja.

[Ipencrosiiee moONHOE conHeyHoe 3aTMeHue 29 wmapta 2006r. sBhsieTcs
TIOBTOPEHUEM TIOJTHOTO CONHEUHOTO 3aTMeHHWs, mpoucxoausniero 18 mapra 1988 r. u 20
uronsg 1963 1. Ho momnoca monHo#M ¢a3wr 3atmerns 18 Mapta 1988 roma mpoxoamna mo
Wnanoneznn, OununnuHaM, Trxomy okeaHy W AJeyTcKHM ocTpoBaM. OudepenHoe ke
TIOJIHOE COTHEYHOe 3aTMEHHWe MO MPOLIeCTBUM capoca mpouzoiaer 8 ampens 2024 r. u
Oynet BunHO B Tuxom okeane, CeBepHoil AMeprke 1 ATTAaHTHYECKOM OKeaHe.

3aKOHOMEPHOCThL MOBTOPEHHSA COJIHEUHBIX 3aTMEHM OoJiee ClOXHA, 4YeM OHa
NPEACTABICHA CApOCOM, TaK Kak CHHOIMYECKHA Mecsl, APAKOHWYECKUI Mecsil U
JPakOHUYECKHii roa HeCOM3MEpPUMBI Mex Iy co00# M Mo ucteueHun capoca (6585,3 cyrok)
JIyHa He 10XOAMT 10 CBOErO MPEXHErO MOJIOKEHUSI OTHOCUTEJILHO JIyHHOTO y31a Ha 0°,47.

Hazosem cepueil, niau uLenouykoil 3aTMEHMH WX COBOKYIHOCTb, OTIEIEHHYIO
MPOMEIKYTKOM B OJMH capoc OT Apyroil Takoil e coBOKynmHocTH. Ecnu B Kakol-To JeHb
TOJTHOE COJIHEYHOE 3aTMEHHE 3TOH CepWH MPOW3ONUI0 B CAMOM JIYHHOM y3le W WUMENo
HanOOIBIIYI0 MPOAOIKATENBHOCTB, TO uepe3 6585,3 cytok JlyHa He moifnetr mo Toro ke
y37a, a OKakeTcd Ha paccTosHWH okono 0°47 k 3amagy OT Tero, W Mo3TOMYy MOJHOE
COITHEUHOE 3aTMEHWE MPOW30HAET HAa TAKOM JK€ PACCTOSHHWHM K 3amafy OT y3na W Oyaer
WMETH HECKOJIBKO MEHBIIYIO TPOAOKATENbHOCTh. Emne uepe3 capoc (18 netr 11,3 nHs)
TaKkoil CIBWUT OMATh TOBTOPUTCHA, W MOJHOE COJHEUHOE 3aTMEHHE TPOoM30iaeT Ha
pacctosiHun 0°94 k 3amagy OT TOTO e JIYHHOrO y3ja, a Mo HWCTEYEHWH OUEPEIHOro
capoca— ye Ha paccrtosiHuu 1°,41 k 3anany or y3aa v 1. 4. Ho rpaHnua 30HbI MOJIHbIX
COJIHEYHBIX 3aTMEHUI OTCTOMT OT JIYHHOrO y3Ja B cpeaHem Ha 11°, n noaromy uepes 24
capoca (mpumMepHo uepe3 430 net) JIyHa okaxeTcs yxke BHE 3TOH 30HbI, U BMECTO MOJHOTO
(i konbLEOOPA3HOrO) COMHEUHOro 3aTMEHN npousoiineT yactHoe. [MpolizeT euie okoo
260 net (14capocoB), u Jlyna ynanutcst oT cBoero y3na 6onee, yeM Ha 18°, T. e. BooOIe
BBIIIIET W3 30HBI CONHEYHBIX 3aTMEHHH, W Ha STOM JaHHas cepusd WX mpekparutcd. Ho
B3aMEH Hee BO3HWKHET HOBas cepHs COJHEUHBIX 3aTMEHWH, KoTopas HauHeTcd B 18°
BOCTOYHOE JYHHOTO y3J7ia B BW/E YACTHOTO 3aTMEHMST OY€Hb Majoil (as3bl W, TTOCTENeHHO
CABUTasch K 3amaay, NMPeBpaTUTCA B LIEHTpanbHble 3aTMEHWA, a 3aTeM, B 11° 3amagHee
y3/1a, 3aTMEHUS CHOBA CTaHYT YAaCTHBIMU, U HAKOHEL, U 3Ta CePHsl 3aTMEHUI OKOHUHNTCH.

OnHa cepusi COMIHEUHBIX 3aTMEHUI CyLIECTRYET OT 66 10 74 capocor (B cpeaHem
70 capocos), uiu ot 1190 no 1330 aet, u coctout u3 18—32 YaCTHLIX U COOTBETCTBEHHO
n3 48—42 ueHtpanbHbix 3armMeHui. HauuHaercss OHa KpPaTKOBPEMEHHBLIM YaCTHbIM
3aTMEHNEM ¢ HUUTOXHOI (a3oii Bcerga BOAM3M 0nHOrO M3 noJtocos 3emun. Yepes 18 ner
11 nHeli myHHast MONYTEHb OXBATHIBACT YK€ HECKOJIBKO OOMbIIYIO 30HY MONSPHOIT obnacTu
3emnn, ¢aza YaCTHOTO 3aTMEHWS YBENWUWBAETCS, W OHO CTaHOBWTCS Ooiee TIpo-
JOJKATEeNBHBIM. Ha mpoTsskeHnn oT 9 1o 16 capocoB NMpy 04epEAHOM YaCTHOM 3aTMEHUH
JyHHas TIOyTEHb MOCTETIEHHO MEPEXOANT U3 TONAPHOIT 30HBI B yMEPEHHYIO, W, HAKOHEL, B
palioH TOro e MoNroca BCTyMaeT JyHHas TeHb — HAYMHAETCA TOCNEA0BATENBHOCTD
LEHTPATBHBIX COTHEYHBIX 3aTMeHNIL. Uepes Kaxabli capoc 3TH 3aTMEHUS MPOUCXOAAT BCe
6nKe K JYHHOMY Y31y, W JYHHas TeHb (C TIONyTEHBIO) TIOCTENEHHO W3 TIONISAPHON 30HEI
NMEPEMELIAETCSA B YMEPEHHBIN TMOSIC 36MHOM MOBEPXHOCTH, @ KOTAA 3aTMEHMS MOAOMAYT K
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Cpeav obLIMX 3aaa4y HAOMOACHWI CONHEYHbIX 3aTMEHUI MMEETCS MHOTO TaKHX,
KOTOPbIE MOTYT ObITb BBIMOJHEHbBI MPOCTEHIIMMU CMOCO0aMM M CPEeACTBAMH, BIOJIHE
JOCTYMHBIMU JIIOOUTEIAM acTPOHOMUU. ISl BBIOJIHEHUSI TakuX HaOIIOACHHUH MPHUIOAHbBI
OWHOKJIM, HeOOMNbIMNe IMKONBHBIE W caMOIebHbIE TENeCKOTHl, OOBIIHbIe (POTOKAMEpHI,
(hOTOIKCTIOHOMETPHI, a TaK)Ke HEKOTOPBIE APYTHe MPOCTeIe WHCTPYMEHTHI, KOTOphie 6e3
0COOBIX 3aTpyAHEHWN NOCTYMHBI W3TOTOBIEHWIO CUIAMH JFOOWUTENel acTpOHOMHW, TeM
Oonee, dYTO B HacTodlllee BpeMs MHOTHE W3 HAX O0NAAalOT JOCTATOYHBIMH
TIPOU3BOJICTBEHHO-TPYIOBLIMA ~ HaBBIKAMHU, TIPHOOPETEHHBIMH B CPEIHWX  TIKOJAX,
TIPOU3BOJICTBEHHO-TEXHUIECKUX YUUIHUINAX, TeXHUKYMaX W WHCTHTYTaX. Y KOTO ecTh
BO3MOXHOCTb, KOHEUHO, MOTYT HMCIOJIb30BaTh CEPhe3HbIC MHCTPYMEHTHI, KOTOPbIE B Hallle
BpEMSI UMEIOTCS @ MPOJake B OOJILIIIOM KOJIMYECTRE.

TMpucTtynast k HaOJOACHUSI COJIHEUHOTO 3aATMEHUSI, MPEKAE BCEro HYXKHO TBEPAO
3aMOMHUThb, YTO BHE 3aTMEHMS] WJIM MPU 4YacTHbLIX ¢azax 3aTMeHUs] CMOTpPeTh Ha
CoJiHue 6e3 3a1UMTHhI 1123 TEMHBIMH CBeTOGHIBTPAMH KaTEropHuyecKH 3arnpeieHo!
OTo mpemymnpexaeHne ocobo oTHOcHUTes K Habmomerwsm ConHIIA B ONTHUYECKHE
WHCTPYMEHTHI, TaKk Kak TpeHeOpekeHHe WM BHI30BET MIHOBEHHOE W HEW3NEUNMOe
moBpexaenre ria3. [lo3ToMy Tiepen OOBEKTHBOM ONTHYECKOTO HWHCTPYMEHTa HYKHO
00s3aTeNbHO YKPEMHUTh CONHEUYHBINH (QUIAbTp, UTOOBI Tiaza He OMYyIMAIN pa3apakeHus
COITHEUHBIM cBeTOM. Jlake TipW (haze cOTHETHOTO 3aTMeHus, pasHoit 0,9, T. e. korna JIyHoi
3akpeiTo 90% BUaEMoro muamerpa ComHIila, ocTaercs oTkpbIToi 0,125 (omHa BOCHEMAas)
4acTh COJHEUHOTO JIMCKA, U COJIHEUHbIH ¢BeT ocaabiaeH Bcero auiib B 8—10 pas, uTo elle
onacHo s 3peHusi, TeM Oojiee UTO OTKPbITAsS YacTh UMEET HEOCJIAOJEHHYIO
MOBEPXHOCTHYIO APKOCTh. be3 3alluThl 11a3, B TOM YUC/e B OUHOKIIb M B TEIECCKOM, MOXKHO
cMoTpeTh Ha COJHIE TOJbKO BO BpeMsi MOJNHON (a3bl COJHEUHOrO 3aTMEHUS, KOraa
CoJiHue coBceM 3akpbiTo JIyHOH, a HEBOOPY:KEHHbIM TJ1a30M — W B HEMNOCPEACTBEHHOM
61M30CTH K 3TOM (hase, Koraa HE3aKPbITAsl YACTh COJIHEYHOTO AMCKA UMEET BHI HACTOJIbKO
Y3KOTO, eJie 3aMETHOTO CepTia, UTo eT0 CBeT Y)Ke He pa3/ipakaeT rias.

Bo BpeMs coHEUwHOTO 3aTMEHHUS BO3MOXKHEI caMble pasHOOOpa3HbIe HAOIFOIeHUS,
BBITIONTHEHNE KOTOPBIX ONHOMY HAONOaTemo HeMmoCcHIbHO. [lo3ToMy mydime Bcero
MPOBOANTh HAOMIOAECHHS CONHEYHOTO 3aTMEHHS KOJUIEKTHBAMHM, COCTOSUIMMH M3 12—15
HabroaTenel, KaXIbIi W3 KOTOPHIX BBITIONHAET OJHY CTPOTO OTpeNeNieHHYI0 3amady.
KoHeuHO, YMCIEHHOCTh KOJIEKTUBA MOXKET ObITb W WHOMH, HO TOrAa W KPYT 3a/ay J0JKEH
ObITh U3MEHEH B TY WJIM WHYIO CTOPOHY. Be3yClOBHO, He BCE BUIbI HAOIIOACHHUI OKaxKyTCs
OJMHAKOBO WHTEPECHBIMU I Habmozarteneii, HO TEM HE MEHEe W UX HEoOXOAUMO
MPOBECTH, MOMHSI, YTO Hayka TpeOyeT *kKepTs.

TTpu pazpaboTke nporpamMmbl KOJJIEKTUBHBIX HAOMIOACHUI MPEXIE BCEro ciaeryer
BbISICHUTh OOCTOATEALCTBA COJIHEYHOrO 3aTMEHHUSI B MECTHOCTH, TAe OYAYT MPOBOAUTHLCS
HaOmronenus. Ecw B maHHONW MecTHOCTH OyneT TPOWCXOAWTH TIONHOE COJHEUHOe
3aTMEHWe, TO TporpaMMa HaOmoJeHnit MoxkeT ObITh BechMa oOmmMpHON. [Ipw wacTHOM
COTHEYHOM 3aTMEHHUH TpoTpaMMa Hab o IeHAi, KOHeYHO, He3HAUNTENbHA.

Ipw pacnpenenennyn obs3arHOCTell cpenn HabmogaTenelt HeoOX0AUMO TTOMHHUTD,
YTO B TIpollecce HAONMIOAEHUH TMOTHOTO CONHEYHOTO 3aTMEHWS B BHICIIEH CTeTleHW BaKHO
OTMEYATh MOMEHTHl BpPEMEHW TIPOUCXONSMUX sBIeHni. [loka colHeuHOe 3aTMeHWe
npoTekaeT npu HebobIINX (a3ax, OTMETKM BPEMEHHM CaMWUMHU  HaOJIO#aTeNsiMU  He
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IMpukacnuiickolf HU3MEHHOCTU, TI€ MOJIHOE 3aTMEHHE TMPOM30HAET B MocieobeneHHbIe
yacel, BIIOTh A0 HOxkHO#H Cubupn, Ha TEpPPUTOPHUU KOTOPOH MOJNIHOE 3aTMEHue Oyaer
HabNOaThCsl yKe MOI Beuep MO0 MECTHOMY BpPEMEHHM. DKCMEAWLMWM, HAMpPaRIsSEMbIE B
TOJIOCY TOJTHOTO COJNIHEYHOTO 3aTMEHUS, OCHAIIAIOTCA CMENHANbHBIMA ACTPOHOMWYECKVMHA
WHCTPYMEHTAMH, TNpeJHa3HAUYEeHHBIMU U BBITIOJHEHWS TeX HAayYHBIX 3a4ad, KOTOphle
CTaBUT Tepea coOOol Ta WM WHas SKCIEAWIUS. DTH WHCTPYMEHTHI, PH WX BBICOKOM
KavuecTBe, MMEKOT CPABHUTENBLHO HEOONBIINE Pa3MeEpPBl, yI00HBIE I TPAHCTIOPTHPOBKH U
A OBICTPOH YCTaHOBKM Ha MecTe, BBIOpaHHOM JKCMeAWIMeld. YCcTaHOBKa W MPOBepKa
paboThl Jaxke caMOTo CIIOKHOTO WHCTPYMEHTa O0ObIYHO He 3aHumaeT Gonee 10—12 gHeid.
B uuncne o0opynoBaHus Bcerga MMEKOTCS XPOHOMETPbl M Pa3iMvyHbIE DIIEKTPOHHBIC
CEKYHIIOMEDPBI PErMCTPUPYIOLLNE BPEMsl € TOUYHOCThIO He Huxe 0,01 ¢, a Takke yHUBEp-
cajlbHbl€ MHCTPYMEHTBI, MO3BOJISIIOLLNE ONPENEsATL TOUHbIE reorpaduueckrie KOOpaANHATHI
MecTa 3KCMEANLIMH, B TOM UKCIIE U CITYTHUKOBOE OTNpeaeIeHUE KOOPAMHAT.

OnHo# U3 TIaBHBIX 3aAay HAOJMIOAEHUI TIOJIHBIX COJIHEUHBIX 3aTMEHHH SBJISETCS
YTOUHEHHWe TeopuH ABxkeHnsa 3eMnu u JIyHel. Kak ObI HM Oblna cOBEpIIEHHA 3Ta TEOPHH,
OHa Bce e TpeOyeT NMepHOANYECKOTO KOHTPOJIS W, MOXET OBbITh, HEKOTOPBIX, XOTSI H
HeOONBIMNX, AOMOJHEHUH, OCHOBOW KOTOPBIX CIykaT TOYHBIE OMpeIeNeHNsS BUAUMBIX
nonoxkeHnit ConHma BMecTe ¢ JIyHOW, 4TO BO3MOXHO TONBKO BO BPEMS COJTHEUHBIX
3armerwnit. C 3T0it nensio dororpadupyroTes dacTable (Baszbl COTHETHOTO 3aTMEHUS JI0 1
Tocsie OKOHYAHWS ero TIONHOH (a3bl, TprdeM MOMEHTH (GoTorpadnpoBanis GprKkCHpyroTCs
C HauBbICILIEH BO3MOXHOW TOUHOCTHIO. Ha cepum mnocnepoBaTensHO MOdyuYeHHBbIX (HOTO-
cHUMKOB 3arMuBlieecss CojiHLE BbITISONT ceprnoodpasHeiM. H3mepsas pasMepbsl U
OPUEHTUPOBKY 3THX COJIHEUHBIX CEPNOB, MOXHO TNOJy4UTh HEOOXOAMMBIC CBEACHHUS O
B3aMMHOM pacnojoxeHnn Jlynol n CojiHUA, a ClIeAOBaTENlbHO, W W3Y4HTb paHee
HEU3BECTHBIE HE3HAUMTEJbHBIC OTKIOHEHUS B ABMXEHUM JIyHBl U 3eMiu, eciu, KOHEUHO,
OHU OynyT OOHapYKEHHBI.

Jnst ¢potorpadupoBanns CONMHEYHBIX CEpPTIOB MCTIONB3YroTes (hoTtokameps, CCD-
KaMepsl, BHAeOKaMephl ¢ JUTMHHOMOKYCHBIMH  OOBEKTHBAMH, HYTOOBI JTHAMETPHI
¢dotorpaduaecknx w3obpaxkenuit ceprioB Obm He MenHee 20 MM. UYem kpymHee
moJydarotcst  oTorpaduv CONHEUHBIX CEpPTIoB, TeM Oolee TOYHO OHW MOTYT OBITh
mpoMepensl. [loaToMy gacTo s ux GoTorpadmpoBanis ACTONB3YIOTCS THHHO(OKYCHBIE
WHCTPYMEHTHI, TpelHa3HaueHHble A QoTorpadMpoBaHHUs COJNHEYHOM KOPOHBI W
Ha3blBaeMble kopoHorpadamu. Y kopoHorpadoB pa3ivyHbIX KOHCTPYKUMIT (okycHoe
paccTosHue 0OBEKTHMRBOR ObiBaeT oT 4 10 18 MeTpor, 4TO MO3BOJAET MOJy4aTh
(dororpaduuecknue nzobpaxkenus CoaHua (M coJiHEUHbIX ceprnoB) ot 35 ao 160 mm B
auametpe. Takoi kopoHorpad MPOYHO YCTAHORICH HA KUPIMUUHBIX CTOJ0AX, a CTOsLLEE
BMEPEN HETO MJIOCKOE 3epKano MEAJCHHO moBopaunBacTcs 3a COJHLEM U HAMNpPaBJsIET €ro
n300pakenwe B OOBEKTHB KopoHorpada. OOBEKTHB TOXe MeJIeHHO W PaBHOMEPHO
TepeMeIaeTcss B TOPU3OHTATBHON MIOCKOCTH W TEM CaMbIM YAEPKHUBAET M300pakeHWe
Connua Ha ¢oTtormnenke Wik GoTommacTrHKe.

Onpenenenne TOYHBIX MOMEHTOB BCEX YETBIPEX KOHTAKTOB, T, C. MOMEHTOB
Hauala W OKOHYAaHWS KaK YacTHOTO, Tak W TONHOTO 3aTMEHHWS, OCYIECTBISAETCS
3aMACHIBAIOMIMMA ~ YCTPOWCTBAMHW, @ caMW  KOHTakThl  (DUKCWPYIOTCS  BH3yalbHO,
¢doToxamepamu U BUIEOKAMEPAMHU.
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Hpyras rnaBHas 3agava HaOJIOAEHWH MOJHOTO COJNHEYHOTO 3aTMEHUs — 3TO
BO3MOKHO Haunbojiee BCECTOPOHHEE M3yueHUe BHEWHUx obojouek ConHua, ero
xpoMocdepsl 1 kopoHbsl. KoHeuHo, HabmoneHus xpomochepbl W COJHEUHOH KOPOHBI
TIPOBOASATCS TIOBCEAHEBHO, BHE CONTHEYHBIX 3aTMEHWH, Ha CTIENATEHBIX HHCTPYMEHTax, HO
STWX HaONOZEeHWH OKa3biBaeTcs HEJOCTaTOYHO, TaKk Kak OHW TIO3BOISIOT WCCIENOBATH
XpoMocepy NIWITs B CTPOTO OTpENENeHABIX Jydax CIeKTpa, a Y KOPOHBI JOCTYIHA
W3y9eHHI0 JINITh e BHYTPEHHSS 30Ha. Bo BpeMs e TTONHBIX COJHEYHBIX 3aTMEHWH BUIHA
XpomMocdepa 1 Bcst KOpoHa.

[lo ¢oTorpadwsam coTHETHOH KOPOHBI, TIONY9eHHBIM C pa3HbIMA BBIAEPKKaMu (0T
1 nmo 30 cekyHa) Ha kopoHorpadax W GoTokamepax C pazIu4HbIMU (HOKYCHBIMU
pPacCTOSHUSIMHU, UMEETCS BO3MOXKHOCTh IETAILHO W3YYHMTh BCE 30HBI KOPOHBI, OT CAMBIX
BHYTPEHHHX 0 AAJEKMX KOpOHadbHbIX JyueH. CparHeHUE (POTOCHUMKOB, BBIMOIHEHHBIX
yIOAIEHHBIMU IPYT OT ApYra SKCMEeIULHUIMH, MO3BOIAET OOHAPYKUTh U BBISICHUTE MPUUHHY
JBWXKEHUs BEIIECTBA B KOPOHE. DJTOMY CMOCOOCTBYIOT M BHICOCBEMKH COJIHEUHOM
KOpOHBI.

M3ydaeTcs He TONBKO CTPYKTypa CONHEYHOW KOPOHBI, HO W ee (m3mueckoe
cocTosHve. J{ms  3TOTO  W3NydaeMblii €0  CBET  aHAIM3WPYeTCs  pasinIHBIMH
actpodmsudecknMu  mipudopaMn. UToOBI WccenoBaTh IBET JTydel, WCIyCKaeMBIX
KOpoHOMH, ee QoTorpadmpyloT CKBO3b pa3HOUBETHBIE CBEeTOGUILTPHL. [IpucyTcTBHE
Pa3TUIHBIX XAMHIECKHX 3JIEMEHTOB B XpoMocdepe W KopoHe B MX (PM3UIECKOe COCTOSTHIE
onpenensercss no QortorpadusM WX CHEKTPOB, MojydaeMblM Ha crektporpadax. Taxue
CHUMKH JIENAIOTCS B CUMTAHHBIC CEKYHIBI MEpel OKOHYAHHMEM MOJHOr0 3aTMEHUs, Koriaa
JlyHa yxe npuoTkpsuia xpoMmochepy, HO €LIe 3aKpPbIBAET COJHEUHBII ANCK.

Jdns  u3yueHus COJIHEUHOH KOPOHBI MPUMEHSIIOTCS TakKe CreLuallbHbIE
NMONAPOUAHBIE TUIACTMHKM W MJCHKHU; OHM MO3BOJIAIOT OMPEICNINTh MPEUMYLIECTBEHHOE
HanparjaeHWe 3JEKTPOMArHUTHBIX KOJeOaHWi B CBETOBBIX JIyyaX, M3JIy4aeMbIX KOPOHOMH,
KOTOpoe 3aBWCHUT OT ee ¢usndeckoro coctosausg. Llupoko mpumensfoTcs W
¢doTosmekTpudeckne  TpUOOPHI, a  TakKe ~ HeOONmbINWe, JIETKO  MOHTHpyeMble
PaTMOTENECKOTIBI, COCTOSIINE W3 MaiorabapWTHBIX aHTEHH W
YYBCTBHATENHHON paanonpueMHol ammapatypsl. ConHedHas §'
KopoHa OOWIBHO W3MyYaeT pajdoOBONHBI, W XOTS OHW
yJIaBIMBAIOTCS UM BHE 3aTMEHHWH, TeM He MEHee WUX
MCCIENIOBAHUE BO BPEMS TMOJIHOTO COJIHEYHOTO 3aTMEHHS
HEoOX0OMMO MOTOMY, YTO MO3BOJIACT OTACIUTH PAAUOW3Iyue-

HHE KOPOHBI OT PAIHOU3IYUCHUSI XPOMOCHEPHI. Sonnye

Ewie oaHoit nHTepecHoi 3anaueti HabMOACHNH MOJIHBIX
COJIHEUHBIX 3aTMEHUIi ABAsIeTCS Nporepka dddekTa DifHITelHA.
Co3patens oOmedl Teopud OTHOCUTENHFHOCTH BBIATOIIAICS s
¢u3nk Amsbept Ditrmureitn (1879—1955) 8 1915 1. mokazan, 7,75
YTO CBETOBBIE JIyYW, TIPOXOJANINE B HETIOCPEICTBEHHOM
ONMM30CTH K OYeHb MaccHBHOMY Tely, monooHomy CorrHiy,
JOJKHBI CJIETKAa OTKIIOHATBCA OT TPAMOJIMHEHHOTO TyTH. B
HacTHOCTH, TIPW TIPOXOXIEHWN OKoJo Kpas CoiHIla CBETOBBIE n \}ﬁ
JIyUM IOJIXHBI OTKJIOHUTLCA Ha Maiiblil yros B 1",75. TIposeputs K Haimrodament

§

[ ]
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3TOT PPEKT MONKHO TOJNBKO BO BpeMsi MOJHOM (ha3bl COJHEUHOTO 3aTMEHHUS, KOraa Ha
noTeMHeBLieM Hebe psgom c¢ 3atmueiiuMca CollHLIEM MNpocTynarT 3Be3abl. [lpu
orcyTcTBUM adexra CBETOROH Jyd OT 3Be34bl S moligeT k HabaroaaTe o Mo npsiMoi
SA, u HabmonaTelh NOJUKEH BUIETHh 3Be3Ly Ha HeOe B Touke S. IlpW OTKIIOHEHWH
CBETOBOTO ITy4a ero MyTh UCKPUBUTCA B HAaNpaBleHWH SB, W ToTIa HabmoaaTenb YBUINT
3BE3Aly B TOuke S', cMmelleHHOHW B cTtopoHy oT ConHua Ha yron B 1",75, HO y camoro
COTHEYHOTO Kpas 3Be3/ He ObIBaeT BUAHO, TaK KaK WX c/aldbIil CBET TIOTTIONIAETCS CBETOM
Apkoit kopoubkl. OOBIMHO ymaeTcs cgoTorpadupoBaTh 3BE3/ALI, OTCTOANINE OT Kpas
ConHIla Ha yTON, paBHBIM €ro pamnycy, I KOTOpHIX CMelleHWe efe B JBa pasa
MEHBLIIE.

B npuHuune, Takas npoBepka KaXeTcs BeCbMa NPOCTOH; A0CTAaTOYHO
cthororpaduporarsh 3armusiicecs CONHIE C OKPYXKalOIIMMHW €ro 3BE3JaMu, a 3aTeM,
yepe3 nosiroaa, koraa CojiHLE MEPEeMECTHTCS U MPOTHROTIONOXKHYIO 00sacTs Heba, CHOBRA
cthororpaduporath Te Ke 3Be3Abl HOUbIO. CpaBHeHUE MekaAy 00O MOJOKEHU
m300pakeHwii 3Be3q Ha 000WX (HOTOHETaTHBaX TO3BONUT HW3IMEPUTHh WX CMEIIeHWE,
BEI3BaHHOE 3 PekTom DifHmTeiTHA.

OmHako Ha TIpaKTHKe BCe OKazaloch 3HAUWATENFHO CIIOKHee. Jlanmeko He Bcerna

BOKpyT 3atMmuBmerocs ConHIa OBIBAIOT JOCTATOYHO SIPKWE 3BE3IBI, JOCTYITHEIE
(dboTtorpadupoBanuro 3a Te 2—3 MUHYTHI, TIOKa JUTHTCS TIOJIHOE 3aTMeHHe. UToORI Hame:KHO
W3MEepuTh Ha (POTOTIeHKE YTOJN, MEHbIH 1", Hy)KeH WX TOIXOAAIININ MacmTad, KOTOPhIH
obecrieunBaeTcsl JWilb AIMHHOPOKYCHbIMU (oTokamepamu. Tak, Hanmpumep, Aaxe MpH
o0bekTHBE ¢ hokycHbIM paccTosHueM F = 6 m (6000 MM) cmelueHue B 1"cOOTBETCTRYET Ha
($oronnenke orpesky anuHoit B 0,03 MmM. B npouecce dpororpadmpoBaHus NPpUXOAUTCS BCS
BpeMsl MJaBHO NMoBopaunBaTh (otokamepy 3a CojHuem, WHaue (POTOCHUMOK OKa)eTcs
pa3MBITBIM, a 00eCreunTh TOUHOE IBMXKEHUE UIMHHO(MOKYCHON Kamepbl OYEHb CJIOXKHO.
Hmeetca ewie psia NpUYMH YHCTO aCTPOHOMUYECKOrO M MHCTPYMEHTANBHOTO XapakTepa,
KOTOpBIe 3aTPYAHSIOT TIPOBEPKY 3dekTa DHHmTEeTHA.

Hecmotps Ha OombImwe 3aTpyAHeHUs, HaOMIOMeHWs AT TIPOBEPKH 3(dekTa
DiHmTeHa BO BpeMs TIOJHBIX CONHEYHBIX 3aTMEHHUM TIPOBOIUINCE HEOAHOKPATHO (B TOM
YHCIe U akajeMUKoM A. A. MuxalimoBsIM), KaX bl pa3 Ha Bce Oollee COBEPITEHCTRYEMBIX
WHCTpyMeHTaX. HalOmoneHns namm cMelieHwWe, OYeHb ONM3Koe TIpeIcKa3aHnHOMY
TEOPETHYECKH U B PEAJILHOCTH KOTOPOTO HE MOXKET ObITh COMHEHHIA.

TMPOCTEWIINE JIIOBUTEJBCKWE HABJIOJAEHUSI COJTHEUYHOT O
SATMEHUSA
(B.A. bpoHwtsH u M.M. [Taraeg)

Jngs  HaOmoaeHW CONMHEYHBIX 3aTMEHHH acTPOHOMBI  HCMONB3YIOT  XOTS
CpaBHUTENIBHO HEOONBINNE MO pasMepam, HO 4acTO AOPOTOCTOAMNME WHCTPYMEHTHI BECHMa
CIOKHOW KOHCTpYKIUH. [IpiMeHeHre TaknX HHCTPYMEHTOB BBI3BIBAETCA HEOOXOAUMOCTEIO
ucciaenoBaHus  TOHKMX  3((hEKTOB, OT KOTOPBIX 3aBUCHUT MPAaBWIBHOE pELUCHHE
creuMalbHbIX Hay4HbIX 3ajay. Ho 3TO OTHIOOb He oO3HauaeT, 4To 11 HabIoAeHUIA
COJIHEUHBIX 3aTMEHHUIT 0093aTeNIbHO TPEOYIOTCS TOJBKO CIOXHBIC HHCTPYMEHTI.
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camormcuamu. K mpocThiM  HAONMIOACHUSIM  OTHOCUTCA M camoe  OOBIUHOE
(doTorpadupoBaHre mieHOUHbIM GoToannapaToM JgaHamadgTa MECTHOCTH MPU OOJLLINX
(azax cojiHeuHOTO 3aTMeHusl, HaunHas ¢ ¢azbl 0,9. EcTecTBEHHO, UTO MOCIEA0BATEILHbIE
CHUMKW CIleflyeT TPOWU3BOAWTh HAa OTAETHHBIX KaapaxX, pPacCUyWTaB WX YWCIO .TaKUM
o0pazoM, 4YTOOBI 3apsHKeHHOW TUIEHKH XBaTumo W i QoTorpadupoBanns TmMocie
OKOHYaHWs TIONIHOTO 3aTMeHWs. [JaBHOe YCIOBHE — 3TO COBEPIIEHHO OIWHAKOBas
TIPOAOIKUTENNEHOCTE FKCTIOZHITHH BCEX CHUMKOB, HO TIPHW 3TOM, KOHETHO, TIPUIETCS MEHATD
oTBepcTHe auadparMbl 0O0BeKTHBa, (UKCUPYS ee 3HaueHWe B pPazNTUIHBIE MOMEHTHI
BpeMmenn. [lorToMy monbop nuadparM HeoOXOANMO TIPOBECTH 3apaHee, 32 HeCKONBKO JHelt
110 3aTMeHus, ¢potorpadupys "naHawadT Npyu COJTHEUHOM OCBELUEHUU U B CYMEPKH.

B cenbckoii MECTHOCTM WHTEpECHO MNPORECTH HeboblINe OHONOrHvyeckue
HabJIIOJCHMS 33 MOBEICHUEM JOMAIIHWX XUBOTHBIX W MTULl BO BPEMs 3aTMeHus. Buiganu
ciyyau, Koraa OOMaHyTble BHE3AaMHO HACTYMUBLICH TEMHOTONH HEKOTOPbIE KUBOTHBIC
BMAjald B TMAHUKY, a APYrHe CrMOKONHO HampamisyINCh B CBOM 3arOHbl HAa HOUJET.
TMocnenyrolne pekoMeHayeMble HaOMOAEHUS TPeOYIOT HECKOJbKO OOJbLIE HABBIKOB M
Oonee TmaTeTHHOM TPEHUPOBKH.

Ha6aronenns: Gerymux TeHeil. B TedeHWe HECKONBKUX NECITKOB CEKYHA 10 M
mocie TonmHON (asel  3aTMeHWss WHOTHA HaOmomaloTcs Oerymme TeHW B BHIE
YepeayrOMAXCs BOJHHUCTBIX CBETIHIX W TOMHBIX TIOJIOC, OCOOEHHO XOpPOTIO 3aMeTHBIX Ha
OemoM (oHe. DTO SBTIEHWE CBS3aHO ¢ HEOTHOPOTHOCTAMH M KONeOaHWsIMH CIIOEB BO3IyXa,
CKBO3b KOTOpBIE TPOXOAWT Y3KWI TIyUOK Jydedl OT TOHKOTO COJHEYHOTO cepma. Jlns
HaboaeHU BeryLInX TeHell MOKHO MCMONIb30BaTh OEyI0 CTeHy 31aHHs, OOpaLUCHHYIO K
CouHLy, WIH PacCTENCHHYIO Ha 3emiie Oelyt0 MPOCTHIHIO, B HECKOJIBKMX MECTaxX MPHKaATYIO
KamMHSIMH, 4YTOObI BO3MOXCHBIE TIOPbIBbI BETpad HE copBaiu ce. 3agauun Habaronareseit
COCTOSIT B OMpPEICIACHUM HAMpPABICHUS [BWXKEHUS Oeryluux TeHel, pacCTOSHUS MeXay
TEMHBIMH TOJIOCAMH M WX LIUPHHBI, a TaKXKe CKOPOCTH WX ABWKeHus. Tlpoiue Bcero
npeaBapyuTENabHO U3rOTOBUTh IBE TOHKHE JACPEBAHHbIC MIAHKHW, AMHOO B | M Kaxxaas, uiu
BOCTIONTB30BATRCA JIBYMS TOKONBHBIMH KITACCHBIMH JIMHEWKaMW, W B MOMEHT TIOSBIICHUS
Oerymwx TeHell HETOCPeNCTBEHHO TIepe/l CaMbIM TONTHBIM 3aTMeHWeM OBICTPO TONOXKHTh
OIHYy W3 HWX Ha TIPOCTHIHIO B HAMpaBlieHWH WX NBWKeHUS. BTopyio TmaHky (THHEHKY)
PacTioNoKATh TO ABWXKEHWIO TeHeW Tocie OKOHYaHWs TONHOM (azel 3atMenus. OnwH
HaOfoIaTeNh YKIAIBIBACT TDTAHKW, a JBA WOTM TPH JAPYTHX 00sS3aHbl COCYUTATH TUCIIO
TEMHBIX W CBETIBIX TOJOC, OJHOBPEMEHHO YKIAALIBAIONINXCSA Ha UIMHE TUIAHKH, W
OTMETUTh MHTEPRAJ BPEMEHH, 32 KOTOPBIIl OJHa TeMHas nosioca npoberaet no mniaHke, a
TakXe 3aMOMHUTh LIBETOBBIC OTTEHKH TEHEH, ecian OHM MOoABSTCA. MOXKHO TMOMBITATHCS
cororpaduporaTh Oeryliue TEHW HA BbICOKOUYBCTBUTEILHYIO (OTOMJIEHKY C OUCHBb
MaJIOi JKCMO3UUMEN, XOTA DTO U HE BCErAa YIACTCA W3-3a UX 3HAYNUTEIBHON CKOPOCTH.
Bonee s¢dexturHol Oblna Obl KMHOCBEMKA OErylIMX TeHeH Ha BbICOKOUYBCTBHUTEILHYIO
KUHOTIICHKY.

OnpegeseHue rpaHull JYHHOH TeHH. OTH MPOCTbIE MO BBIMOJHEHUIO HAOMIOACHHS
WMEIOT cepbe3Hoe 3HaueHWe Ul YTOUHEHUS TeopwH IBWKeHus JIyHbl. OHUW TIPOBOASTCA
HECKONBKUMMY TPYTITIaMH, COCTOSTINMHA U3 5—12 HabmronaTtenel, mpuieM Kaxmas TpyTma
Tofipa3/ienseTcsl Ha 3BeHbs W3 1—2 demomek. [IyHKTHI HaOmONeHWl, MpenHazHadeHHAbIE
JUTS KaXJIOTO 3BEHA, PACTIONaraloTCs B MECTHOCTAX, HAXOMAMINMXCA BONW3N TPaHUIIHI
TTONTOCKHT TIONHO (ha3bl, UTO HETPYIHO HAMETUTH 10 KapTe CONHEYHOTO 3aTMEHUS U TI0 €T0
00CTOSITE/ILCTBAM, MPUBEACHHBIM B TabnuLax o0CTOATENLCTB 3aTmeHus. Eciu mmeetcs
BO3MOKHOCTb, TO MOJIE3HO 3apaHee  YCTAHORWTh CBA3b MEXIYy — rpynnaMmu
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BBI3BIBAIOT 3aTPYIHEHUil, Tak kak HaOIIOACHUS MPOBOAATCS uYepe3 MHTEPRAlbl BPEMEHHU B
HeckoJibko MUHYT. Ho BOAM3M monHO# a3kl 3aTMEHUS M B TeUeHUE Hee HabJromaTesu
BeAyT HAOIIOACHUSI HEMPEpbIBHO M CIEAWTh 3a YacaMu OHWU He B cocTosiHuu. TlTosTomy
HEOOXO0ANMO Ha3HAYUTh CMENNaTbHOTO CUeTINKa BpEMEHH, KOTOPHIH, Bce BpeMs ciens 3a
qacam#, 0053aH TPOMKO OTCUHMTHEIBATH MOMEHTHI BpeMeHn. [Ipn qacTHBIX (azax 3aTMeHus
CUETINK OOBABNAET UUCIO MWHYT, OCTaBIIWXCS /10 Hadyada TIOJTHOTO 3aTMEHWs, cHadana
yepe3 UHTEPBATBI B 5 MUH (Hampumep: «Jlo Hauana octanock 40 MuHyT, 35 MuHyT, 30 Mu-
HyT, ..» W Tak jgamee. Ho 3a AT MuHYT 10 Havana monHod ¢a3bl 3aTMEHWs, CUeT
00BABNAETCS YKe uepe3 KKAYI0 MUHYTY (5 MUHYT, 4 MUHYTBI, 3 MUHYTBI, 2 MUHYTHI), @ 3a
OIHY MUHYTY 10 NMOJHOMH (a3zbl — uepe3 Kakayrw cekyHay (60, 59, 58 u 1. a.). B MoOMeHT
Hauajga MOJIHOTO 3aTMEHHSA CYETUHMK OOBSBMISET «HOJb®, OAlee OTCUWUTHIBACT CEKYHABI B
MOpPsAIKE UX BO3PACTAHUSA U MPEKPAILAET CEKYHIHbIN CUET JUILIb Yepe3 OLHY MUHYTY Mocie
OKOHYaHUS MOJIHOH a3kl 3aTMEHHUS.

Hdns  cuera BpeMeHH, MPUrOAHbI JIOOBIE Yachl € OTCUETOM CEKYHI WIH
cexyHmoMep. Yachl JOMKHBI OBITh JABKIBI BBIBEPEHBI TIO pagWOCHTHAIaM TOYHOTO
BpeMeHH, OJMH pa3 J0 Havaia 9acTHOTO 3aTMEHWS W BTOPOH pa3 TMocKe ero OKOHYaHWS.
Pazmmumne mokasanwii 9acoB OT MOMEHTOB TOYHOTO BpPEMEHW 3alMCBIBAETCS B JKypHAI
HaOJOIeHNIA.

Bo Bpems comHewHOTO 3aTMEHWS OONBIIMHCTBO HalmonaTenel BHITIONHAET CBOW
0053aHHOCTH TIO OOBABNAEMBIM CHETYWKOM MOMEHTaM BpeMeHW. Ho wmeroTcss W Takwe
BUIBl HaOmogeHui (Hampumep, HaOMOACHUS OBWKEHHA JIyHHONH TEHHM. €€ TIpaHML,
Oeryux TeHeit), korga 6osee ynodeH OTACNbHbII cueT BpeMeHH. B 3Tux ciyuasx noje3Ho
K KakaoMy HabJroaaTelo npuaaTh NOMOLIHUKA-CEKpeTaps, KOTOpbIit Mpo ceOs BeaeT cuer
BPEMEHH W KpaTKHUe 3aMucH noj AMKTOBKY Habaroaaress. Boausu noaHoli ¢aszbl  3aTMeHus
M Ha ee NMPOTAKEHUU MOMEHTHl BPEMEHHU CIeNyeT OTMeuaTh ¢ HauboJblleil BO3MOXKHOMN
TOUYHOCThIO, JTYULIE BCEro ¢ TOUHOCThIO 10 1 CEKYHIbI.

ConHewHOE 3aTMEHHE MOKET TPOWCXOINTH B Pa3IMIHBIX METEOPOJIOTHIECKHX
YCTIOBUSIX, W KpaifHe Ba)XHO OTMeYaTh STHW YCIIOBWS B JKypHale HaOITO[eHWH, HampuMep,
Halghe JIETKAX 00JIaKoB, JIBIMKH, pe3KoTo BeTpa W T. 4. JKenaTelbHBI W HEMpPEphIBHBIE
METeopOJIOTHIECKHe HAOMIOEHNs, €CITH UMEIOTCA Jake TIPOCTeHIne METEOPOIOTHIECKHE

MpuOOopHI.
Jas ycrnewHoro npoBedeHMs HaOAIOACHUH MOJHOTO COJHEUHOro 3aTMEHMUS,
6e3yciiorHO, HeoOxoaumsl, eule 3a 10— 12 pmHeil 10 Hero, MHOTOKPATHbIE TPEHUPOBKH

Ha0roaareseil COBMECTHO €O CUYETUYMKOM MOMEHTOB BPEMEHM, C TeM, uTOObl MOJ €ro
rpoMKuii cuetr 4eTko OoTpaboTaTh Bce ACHCTBUS, KOTOPbIE MNPUACTCS OCYIIECTBIATh Ha
MPOTSIKEHWUHU 3aTMEHMUSL.

HabntopeHust yacTHeIX (a3 COJNHEUHOrO 3aTMEHHs HO MPEACTARISOT HMHTEpeca,
pasBe 4TO TOJNBEKO MOMKHO TIOTIBITATLCS OTMETHTH C TOUHOCTBHIO 0 | CEKYHABI MOMEHTBHI
BHEIIHWX KOHTAKTOB JYHHOTO JHWCKa C COJNHEYHBIM B CAaMOM Hayajle W B CaMOM KOHIIE
3aTMeHwa. [lo3ToMy BHe TIONOCH TIONHOW (Da3bl MOXHO BBITIONHWTH TONBKO 3TH
HaOIFO/IeHNs, a B TIPOMEXKyTKe MEXIY HAMH CIeTUTh 3a W3MEeHeHNeM (hOPMBI COTHETHOTO
ceprna, T. €. He3akpbITod JIyHOW YacThiO CONHEYHOTO AWCKA. JTH HaOMONEHUS MOXHO
MPOBOAUTL B OMHOKITH MW HEOONBINON TENECKOMN, OObEKTURBI KOTOPBIX 3alIUIIEHBI TEM-
HbIMU cBeTOQUIALTpaMu. Ho mayuiie BCEro s HaOMIOACHUI COJIHEUHBIX CEPMOB
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UCTIOJIL30RATE OCJIbIN 3KpaH, YKPETUICHHbIN HAa OKYISPHOM KOHLE Tejeckorna. ITo MO3RO-
JUT BECTH HAOMIOAEHUS Cpa3y HECKOJIbKMM HabMIoJaTeNnssM OAHOBPEMEHHO M B TO K€
BpEeMs rapaHTHpyeT WX MoJHyw Oe3omacHocTb. Ecim HeT uacoBoro npuBoa, TO B
npotiecce HabmMOAeHNH TpyOy Teneckoma ciefayeT MeUTeHHO ToBopavynBaTh 3a CoiTHIIEM,
KOTOpOE M3-3a2 CyTOYHOTO BpaMIeHNsT 3eMITH BCE BPEMS CMEIAeTCs K 3amay.

B moroce momHo# ¢azpl Takwe HaOMONEHWS TOXKE BO3MOMKHBI, a OTpe/eNieHne
MOMEHTOB BHYTPEHHWX KOHTakTOB, T. €. MOMEHTOB Havala W OKOHYAHWS TOJHOTO
3aTMeHus, KpaifHe kenarenbHo. Ho 17 TIOBBIMIEHAS TOYHOCTH OTPENENeHUsS MOMEHTOB
BHYTPEHHNX KOHTAKTOB HAOFONIATh WX JydIlle HETIOCPEICTBEHHO B OWHOKITE, a eflle JTydIe

LIFLIpa
® e

OTMETHUTE TI0 CEKYHIOMEPY MOMEHTBI HACTYTIIEHNS TEMHOTHI M €€ OKOHYaHuS!.

Hamnbonee mpocThIMi HaONOAEHUSIMH, KOTOPHIE MOTYT OBITH BBITIONTHEHBI JaKe
HaYMHATOIAMY JIFOOUTENSTIMH acCTPOHOMWH, SBIAIOTCS OTpe/ielieHne MOMEHTOB BPEMEHW
TIOSBITEHWs] Ha Hebe APKWX 3Be3] W TUIaHeT HETMOCPEJCTBEHHO Tepes HavaaoM TIONHOTO
COJTHEYHOTO 3aTMEHWS W B TeUeHWe HEeTo, a TakKe WCUE3HOBEHWS TeX )K€ CBETHI TOCIe
OKOHYaHUS TMOJHOM (baSbl 3atmeHusa. Takue Ha6moz[e|-m;1 KEJIATCIBHO TPOBECTU  KaK
HEBOOPY>KEHHBIM TJ1a30M, Tak U B OMHOKIIb B TPeX yuacTkax Heba: B okpecTHocTax CollHLa,
Bokpyr TloasipHo#t 3Be3nbl M B obnacTu 3eHuta. J[as 3TOro HEoOXOAMMO MO 3BE3AHOMY
artnacy A. A. Muxaiinoa wiu JitodOMy APYrom arjacy M3yuuTh B3aHMHOE PacronoxkeHue
SApKUX 3BE3[ B YyKa3aHHbIX yuacTkax Heba. OObIUHO BO BpeMsl MOJHOTrO COJIHEUHOTO
3aTMeHus Ha Hebe TIOSBIAIOTCSA TONBKO SpKHe cBeTHNa | 3Be37HOH BEMWIWHBI, @ WHOTIA 1 2
3BE3THOM BENWYWHBI, HO B OMHOKITE MOTYT OBITH BHAHBI 3BE3BI 1 10 3M.

Bo Bpems monHoro comHeuHoro 3atMeHusi 29 mapra 2006 rona Connie OyaeT
HaXxOIWThCcAd B co3Be3nW Prib. Slpkwe cBeTwia, BUAWMBIE HEBOOPYKEHHBIM TJa30M B
okpecTHOCTAX CONTHIIAa BO BpeMs TIOJTHOT (ha3bl COTHETHOTO 3aTMEHHSI, TIOKa3aHbl Ha CXeMe,
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a CBEICHUS O HMX coiepxkarcsi B Tabnuiue. B 2Tol Tabnuie AaHbl 3BE3AHbIC BEIUUYUHbI
CBECTWI W AJId TUIAHET JaHbl 3KBATOPUAJIBHBIC KOOPAHWHATHI, MPSAMOC BOCXOXKIACHUC O U
CKJIOHEHHUE 0 Ha 15 yacoB 29 MapTa Mo MOCKOBCKOMY BpEeMEHH; AJis 3Be3 - anoxa 2000.0.

CreTnjio a o m
Mapc 05h20m539s +24°51'06.1" +1,2
CatypH 08h27m428s +19°52389" +0,3
Mepkypwid 23h00m56.1s -06°30'53.3" +0,9
Cupwnyc 6h45m08.729s  -16°43.0678 -1,44
BeTtennretize 5h55m10.314s +07°24.4246'  +0,57
Purenn 5h14m32.272 -08°12.0985 +0,28
TTpounon 7h39m17.88Cs +05°134143 +0,40
Kanenna 5h16m41.394s +45°59.8442 +0,08
AnbaebapaH 4h35m55.260s +16°30.5425 +0,99
Bera 18h36m56.421s +38 470452 +0,03

OTH cBeleHWd TOMOTYT HE TOJBKO OBICTPO HaWTH cBeTHNAa Ha Hebe, HO W
WCTIONB30BaTh WX AN THUAUPOBAHUS (T. €. TEepEMEIIeHHs MO CBETHIY, MPUHATOMY 3a
opweHTrp) TpyOBl Temeckoma TpW (oTorpadMpoBaHWK Y3KWX COJHEUHBIX CEPTIOB M
COITHEYHOU KOPOHBI.

ITone3Ho 3apaHee COCTaBUTL AHATOTHYHBIE KapThl B3aNMHOTO PACTONOKEHWS SAPKHX
3BE3/ 10 2M (Tipy HAOMIOIEHUSX HEBOOPYKEHHBIM TJa30oM) W 10 3M (Mpy HAOMIOIEHUAX B
O6uHOKIIb) B palioHe TTonsipHoii 3Be3nbl M B 00nacTu 3eHnTa. Ha pasHbIX y4acTkax Mojockl
nojHot ¢azel B obmactu 3eHuta OyayT BuaHbl: Ha Kaekaze — coszBezaue [lepces; B
Bocrounom Kazaxcrane u Anraiickom kpae — co3Bezave BoszHuuero. Ha coctaBiieHHbIX
KapTax HeoOX0AMMO NepeHyMepoRaTh 3Be3Abl W BO BpeMs HaONOJEHUI OTMeuaTh
MOMEHTBI UX MOSBICHHUS U NCUE3HOBEHHS.

BykBanbHO 3a 2—3 ceKyHIBI 10 HACTYIUICHUs MOJHOM (as3bl 3aTMEHUS, KOraa Ha
ComHe yxe MOXKHO CMOTPETh HEBOOPYXEHHBIM TJa30M, Ha €ro JEBOM Kparo,
OKOHYATENBbHO 3aKpbiBaeMoM JIyHOH, BCHBIXMBAIOT CBETIBIE TOYKH, pa3jeleHHbIe
TEMHBIMHU TIPOMEXKYTKaMH. DTO MPOCBEYNBAET CKBO3b AOJIMHBI U YIIETb MEXKAY TyYHHBIMU
ropaMu Kpa#l comHeuHoro awcka. Llemodka TakWx CBETNBIX TOUEK HA3bIBAETCA UETKAMHU
balinn, mo uMeHu nepeoro ux Habmonarens. MHTepecHO OTMETHTh MOMEHT TIOSIBIIEHHS U
NPOJOKUTELHOCTh BUAMMOCTH 4eTok bB3inu B Hauane v MpU OKOHYAHWUMU TONHOTO
3aTMeHus (yxe Ha npaBom kparo ConHua),

K wnaubonee npocTeiM OTHOCSATCS M MeTeopoJiornueckue HabmoneHus. 3aech
MOJIC3HO  BBIMOJHUTE KOMMJIEKC HaOMOACHWIT WM3MEHEHWs TemmnepaTypsl  BO3IyXa,
aTMOC(EepHOTO JaBJICHHMSA, CKOPOCTH W HANparJIeHUs BETpa B pPa3lM4HbIE MOMEHTHI
3armMeHud. Tlone3Ho HMMETh MUHUMANbHBIH TepMOMETP, (GUKCHUPYIOIUMIT HAUMEHBIIYIO
TeMTiepaTypy Bo3myxa. ATMocdepHoe faBlieHrne MOKHO M3MEPSTh OOBITHBIM GapoMeTpoM-
aHEpOWJIOM, CKOpPOCTh BETpa — aHEMOMETPOM WM BETPOMEPHON JOINEYKOll, a ero
HarnpaBsJieHne OTpeneNsTs 1o ¢uorepy. MeTeoponorndyeckne HaONIOJEHNS CIeayeT
HauMHATH MPUMEPHO 32 5 MWH JI0 Hadana ToJTHOH (a3bl 3aTMEeHNs W 3aKaHInBaTh depes 5
MHH TIOCNe €€ OKOHYaHNUS, IPOBOAA OTCUETHI MOKa3aHUI MPUOOPOB Uepes KaKAyl0 MUHYTY.
Bo Bpems monro# (azel, HauMHAs ¢ MOMEHTa €€ HACTYTIIEHHsI, OTCUETHI TIPOBOJIATCS Uepes
kaxasie 15—20 cexyHa. Ewe nyuine, eciau nokazaHus npubopor OyayT QukcupoBaThes
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F
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CrenoBarensHo,  (oTorpadmpoBaTh  CONHETHYI0 KOPOHY  KOPOTKO(OKYCHBIMH
niaeHouHeIMU GoTokamepamMu ¢ (pokycHeiM pacctosiHuem B 50 mm u gaxe B 100 MM He
MMEET CMbICNa, Tak kak y wuzoOpaxeHus JlyHwl, nokpsiparouieii ConHue, JUHEHHbIN
auaMeTp nojyuutcs B npeaenax ot 0,5 mm a0 1 MM, a H300paxeHne CONIHEUHONH KOPOHbI
MPOTSHETCS Ma PacCTOSHUE B HECKOJIBbKO MUILIMMETPOR. Ho eciin KTO-TO yAOBIETBOPUTCS U
TaKUMH CHUMKAMH, TO CJELyeT HCMOJb30BRAaTh BbICOKOUYBCTBUTENBHYIO (oTOMIeHKy, a
¢doroxamepy OT(hOKYCHUPORATh MO YAAJCHHBIM TMpeIMeTaM M YKPEnWTh €€ Ha LITaTHRE,
JOCTAaTOYHO BBICOKOM, YTOOBI MOKHO OBLTO ObICTpO HaBecTH €e Ha CONHIE B caMOM
Hauane TMOJTHOTO 3aTMeHWd. KpemneHne kamepbl JOMKHO OBITh HACTONBKO HANEKHBIM,
4TOOBI OHa HE BHOpHpOBAa BO BPEMS SKCMO3WLIWI W Jake MPHU TPOTANKKE TUIEHKH.
JUTATeTbHOCTE 3KCTIO3WIMK HE JO0JKHA MPEBBIMATh 6 ¢, WHaue H300pajkeHhe CONHEYHOMH
KOPOHBI OKaXXeTCs pa3Ma3aHHBIM.

[lpy HaMaMy HEOONBINOTO TENecKomna, XOTs Obl M caMonensHOTOo, ¢ (POKYCHBIM
paccrosinneM nopsaaka 600—1000 MM, manorabapuTHbIe MICHOUYHBIE (POTOKAMEPBI MOTYT
ObITh ucnonb3oBaHbl Oosee dpdexTurHO. s 3TOrO0 HyKHO BbIHYTH M3 (hOTOKAMEphI
00BEeKTHR, a W3 Tejeckona — OKYyJISp M Ha €ro MeCTO MPUKPENUTh K TEeIECKOMy
¢doroxamepy. Torma obbekTHrOM (oTokamepbl OyneT CIy:KUTh OOBEKTHR Teleckomna. B
3aBHCUMOCTU OT (HOKYCHOTO paccTOSHUS 3TOro 00bEKTHRA AnameTp n3obpakeHus JlyHs Ha
¢doronaeHke nonyuutea ot 5 g0 9 mm. KoHeuHo, ganekue Jy4u COJHEUHOH KOPOHbI MOTYT
He yMecTHThCS B Tipefenax (orokaapa, Ho Onwm3kme K awcky CoiHmA ee ydJacTKh
3auKCHpyroTCS yBEPEHHO.

YT 6€30mMO0THO HABOANTE TENECKOT ¢ oToKaMepoi Ha COTHETHYIO0 KOPOHY,
HEeoOX0IMMO  TIpe/BapUTENBHO Ha e€ro TyOyce (TpyOe) ycTaHOBUTH HEOONBIIYIO
OTITHYECKYIO TPYOKY (C 00BEKTHBOM W OKYJISIPOM), KOTOpast Cy>KHUT MckaTteneM. B okymspe
uckarens TOJIE3HO HATAHYTh KPECT W3 TOHKUX HUTEH WIM BOJNOCKOB. ONTUUYECKUE OCH
uckarens U Tejeckona AOJKHbI ObITh MapajienbHbl Mexay coboto. J[as ocyliecTRACHUS
JTOrO TEJNECKON € OKYJSAPOM HABOIAWTCHA HA YNAJNEHHbIH HEMOABUKHBIM 36MHOW NMpEIMeET,
KOTOpBIH ylaBIMBacTCA U B UckaTesb. HeGonbliuM nepeMerneHneM Teleckona U UCKaTes
HEoOX0aMMO NO0OUThCA, UTOOBI mpeameT ObUl BUAEH B LEHTPE MOJA 3PEHUS TOTO M
IpYyroro, W TOrga KMCKaTellb MPOYHO 3akperuisieTcs Ha TyOyce. Tenepb, BCAkM pa3 mpu
HaBECHWM TeNecKonma Ha KaKoW-TnOo YyAaleHHBI OOBEKT, MOXHO TOIb30BaTHCA
WCKaTeNneM: ecii OOBEKT BWJAEH B LEHTPE TONA 3pEeHWS WCKaTend, TO OH HaxXxoauTcd W
BHOJNIE 3pEHNS WHCTpyMeHTa. B kpaliHeM ciydae WCKaTenb MOXKHO 3aMEHWTH MPOCTBIM
BH3WPOM, HO, KOHEYHO, TOYHOCTE HABEJEHHS TeJleCKOMNa ¢ KaMepoil MpH 3TOM CHA3UTCA.

Kpenmenne ¢oTokamepsl K  BBIIBIKHOW  OKYJNApHOW dHacTH  TeJleckoma
OCYIIECTBASAETCA Pa3TMYHBIMA CMOco0aMM, 3aBUCAIIAMKM OT BO3MOXKHOCTEI mroOutens.
Jlyywe Bcero mnpuobpecTH WAM M3TOTOBUTH HEOOJBINYIO MO pazMepaMm MEPexoaHyIo
MeTauTMueCcKyro TpyOKy, Ha OTHOM KOHLIE KOTOPOil Hape3aTk pe3b0y A/ BREPTHIBAHUS €€ B
¢doroxamepy. Jpyrum koHLOM mnepexogHas TpyOka MIOTHO HACaXKMBACTCA HA BbIABHKHYHO
OKYJSPHYIO YacTh Tedaeckona. M3-3a pa3znnunsg anaMeTpor OKYISPHOI uyacTu Tejeckomna u
OTBEPCTHS C Hape3koi GOTOKaAMEPBI, MEPEXOAHYIO TPYOKY HACTO MPUXOIUTCS U3TOTORIATH
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Ha0aroaaresei, coduparoLmMMucs NpoBOANTL HaOMOACHHUS BOIU3M 00EUX TpaHULl MOJIOCHI
NosiHOM (ha3bl, uToOkI pa3padoTaTs MiaH COBMECTHbIX HAOIIOACHUIA.

TTyHKkThl HAOMIOACHUWH AJS KAXKIOTO 3BEHA OAHON TIpynmbl MPEANOYTHTENbHES
BEIOpaTh Ha pPOBHOW MECTHOCTH W PACTIONOKHTH WX BAOJNL TIPAMOW  ITHHWH,
TIePTICHAVKYISPHON K TpaHWIle TYHHOU TeHH, ¢ TaKUM pacdeToM, uToOBl TIo KpaifHell Mepe
TPV TyHKTa OKa3aJIuCh B TIOJOCE TIONTHOTO 3aTMEHWs, a IBa APYrux — BHe ee. [lpw msaTw
3BEHBSAX B3aWMHBIE PACCTOSHUS MEXIy MyHKTaMHU HAONFOAeHWMI BHIOUpatoTes okomo 1 xw,
yTOOBI HamboJiee yAaleHHbIE OT TpPaHWIBl IYHHOW TeHW MYHKTHI OTCTOSNHA OT Hee
TPUMEPHO B 2 KM BHe W B 3 KM BHYTPH TMONOCH TONHOW (azel. [lpu OombimeM Umcie
3BEHbEB (UTO KpaiiHe IKeJaTelbHO) B3aUMHBIE PACCTOSIHUS MEXIY HHUMH TOJIE3HO
cokpatuth a0 500 M. Becbma BepoOsSITHO, UTO OIOMH W3 MYyHKTOB OKaXETCS Ha camoi

rpaHwntie TeHHW. Baoms 3To# rpanwis! rpynsl HabmoaaTenel pacrnonaraioTes Ha B3auMHBIX
paccTosHASIX OKoNo 5 kM. Tak kak MpW OTpeNieNleAnH TONOKEHNs TPaHWIl JYHHOW TeHH
HeoOX0aMMO 3HaTk ¢ OONbLIONH TOYHOCTHIO reorpaduyeckie KOOPAWHATBI TMYHKTOB
HaOIOaeHWH, TO 1 TOro, uToObl MX B fAaibHEHIIEM MOXHO ObLIO BBIYMCIWTB, AJIS
KaXXIOr0 MyHKTa HEOOXOAMMO COCTABUThL MJAaH €ro PacrhoyioKEHHSs HA MECTHOCTH, C
yKa3aHWEM Ha HEM pacCTOsIHUK (B METpax) A0 HECKOJbKMX ONMkKaillinX MOCTOSHHbIX
OPHEHTUPOR (31aHKUE, OAMHOKOE ICPEBO, BHIIIKA U T. 11.).

3apaua HaOmroaTesnei CBOOMTCS K PEerucTpauvy BUAA 3aTMEHUs, T. €. ObIIO JIK
OHO B TIyHKTe HaOMONEHWH YacTHHIM ¢ Oombmioi (azol wmm momHeM. [lpw momHOM
3aTMEHNH HeOOXOINMO 3apeTHCTPUPOBATh €T0 TTPONOIDKHTENLHOCTD B CEKYH/MAxX, s 9ero
JydIme BCETO BOCTIONB30BAThCA CEKYHIOMEPOM, TIYCTHB €T0 B XOJ B MOMEHT Havana
3aTMEHWS W OCTAaHOBWB B MOMEHT €ro OKOHUYaHWsA. Ilpw OTCYTCTBMH ceKyHaoMepa MOKHO
TIpeABAapUTENTFHO HATPEHUPOBATHCA B cUeTe CEKYHA M0 dacaM ¢ CeKYHTHOW CTPEINKOM.
Torna B MOMEHT Havana TIONTHOTO 3aTMEHWS CIIE/TyeT MPOW3HECTH CIOBO «HOJNBY, a 3aTeM
NOC/IEOBATENLHO OTCUNTHIBAThL CEKYHIbI 10 OKOHYAHUS TOJIHOH (ha3bl 3aTMEHHUS.

BesycnorHo, yem Oogblie OyaeT npuBieueHo Habwopareaeii Kk JTOMY BUIY
HaOIIOACHNH, TEM TOUYHEE MOJyyaTcs pe3yabTaThbl, U MO3TOMY KeJaTeIbHO, UTOObI KaKI0e
3BEHO COCTOSJIO M3 JIBYX HE3aBMCHMBIX HaOmoaaTenci, Kaxablii U3 KOTOPBIX BEACT 3arnucH
CaMOCTOATENLHO, 0€3 KOHCYNbTALMI CO CBOMM MapTHEPOM..

Had6awaenns cosiHeuHo# KOpoHbI. [Tpu nonHol ¢asze 3aTMeHHs XOpoLIO BHUAHA
COJIHEUHas KOpOHa, HO TP 0COOEHHO SICHOM HeOe OHa MOXKET TIOSBUTHCSA OKOJIO TIPaBoOTO
(3amamHOTO) Kpast ComHiia, 3akpeiToro JiyHot, 3a 10—20 cexyHn o Havana MOIHO#H (a3bl.
HyKHO OTMETHTh MOMEHT TIOSIBIIEHWS KOPOHBI, ee (OpMy, [BET W TIPOTHKEHHOCTH,
BBIPOKEHHYIO B JWaMeTpax COJHEYHOTO WIW JIYHHOTO 1wWcka. Ecmm ymacrtes, To
KeJaTenbHo (PUKCHPOBaTh MOMEHTHI BpeMeHW (TI0  BOCTIPMATHIO WX TPOMKOTO cUeTa
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BBIACJACHHBIM 1J14 ATOW LEJIU Ha6ﬂ}0ﬂaTeﬂeM-C‘{eT‘ll/IKOM), B KOTOPbIC BUIAUMBIC Pa3MEPhI
MOSIBJIAOLIEHCA COMHEUHONW KOPOHbI OYIyT YBENMYMBATHCH B pazMepax, OTMeuasl Takke
cam¥ pasMepbl. AHAJIOTHUHbIC HAOMIOICHUS CIACLYET MPOBECTH M MO OKOHUAHWM MOJHOI
(ha3wl 3aTMeHus, HO yKe OKoyo Jieoro kpas CoiHma, oTMedas MOMEHTBI TOCTETIEHHOTO
WCYe3HOBEHWS KOPOHBI. [IpW TOJHOM CONTHEYHOM 3aTMEHWH HY)XHO OUETHTH TIPOTS-
KEHHOCTh COJTHEYHOW KOPOHBI W TIOTIHITATECS CXEMAaTHIECKH 3aprcoBaTh ee 00mIyio Gopmy
n Hawbornee sipKWe W TIPOTSHKEHHBIE JIyTH, o0paimnas BHIMaHWe Ha YIJIOTHEHWS W CTYCTKH B
HUX, 3aBUTKWA W UCKPHBIIEHUS JTydei. J[ns 3Toro Jydime Bcero 3apaHee 3arOTOBHTH Ma0JIOH:
Ha JIACTE TUIOTHOW Oymarw, yKperuleHHOW Ha KapToHe WiW QaHepe, HAPWCOBATH YEPHBIH
JUCK AuaMeTpoM 4—35 CM M KOHUEHTPUYHO BOKPYI HEro €lle ABE-TPU NPEPbIBUCTbIE
OKpYKHOCTH (MOCIEAHIO — paanycoM B 15—16 cM), a Taioke WX AMaMeTphbl, MO YTIOM B
30° opyr k apyry. Takoit abnoH noMoxeT ObICTPO HAOPOCATh OCHOBHBIE KOHTYPBI U JIyuH
KOPOHBI, UX HauboJee 3aMeTHBIC YMIOTHEeHUS U 0coOeHHOCTH. OcTallbHBIE MOAPOOHOCTH
HAaHOCATCA Ha PHUCYHOK MO NaMATH, YKE MOCIC WCUYCIHOBCHHA KOPOHHI. HeO6XOZlI/IMO
0o0paTWTh BHUMaHWe Ha [BET KOPOHBI WITM €€ OTHAENBHBIX HacTel u mydel, ommchIBas ero
CJIOBaMH. ITO CYIIECTBEHHO TIOTOMY, YTO BCTPEUAIOTCS pa3NNdHbIe OIEHKH [[BETA KOPOHBI,
0T cepebpHrcTO-6eNoro 10 3eIEHOBATOTO.

Habnronennst coHedHON KOPOHBI B OWHOKIB WM HEOOJBITON TENecKon MO3BOJSIOT
3aMEeTHTh B Hell TOHKWe NeTaW, He3aMeTHble HEBOOPY)KEHHOMY Tna3y, W TIPOCIEANTH
OTIebHBIE KOPOHATHHBIE JIyYW Ha 3HAYUTENHHBIX paccTosHuAX oT ComHna. [lpw
Ha6ﬂ}0ﬂeHVlﬂX B TCJICCKOI HYXHO WCMOJL30BATH OKYJIAP C HAUMCHBLIINM YBEJIMYCHUCM,
4yTOObI MOJIC 3PEHHsT ObII0 AOCTATOYHO BEJIMKO, W, KPOME TOrO, MOMHUTb, YTO TEICCKOMN
JaeT NepeRepHyTOE M300paKeHHe.

Ecnin B xpomoctepe ConHua BUAHBI KpPAaCHOBATO-PO3OBbIC BLICTYMBI —
npoTyOepaHLIbl, TO UX TOXE CJeAyeT MOKa3aTh HA PUCYHKE, O BO3MOKHOCTU B MPUHATOM
macwrtabe. Habmoparenn, obnagamroiuve XyIdOKECTBEHHBIMM CHOCOOHOCTSIMHM, MOTYT
BBITTONTHATE PUCYHOK COJIHEYHOM KOPOHBI B Kpackax, HO [BeTa HYKHO W300pasuTh Kak
MOKHO TouHee. [lore3Ho HaHecTH Ha PACYHOK W TIOJIO)KEHWE 3BE3/T WITH TITAHET, BUAMMBIX
BOnM3M ConHua.

Ho ecnu nmeeTcs BO3MOXKHOCTB, TO JKeNaTelbHO choTorpadwpoBaTh CONHETHYFO
KOpOHy Kak Ha OOBIYHOMN, Tak W Ha MBETHO! (oTomTeHKe WM Ha TUTACTHHKAX Pa3HOM
YYBCTBUTEJBHOCTU, C BbIAEP]KKAMH NpUMepHO oT 1 10 20 ¢, uToObI NOSY4YUTE HECKOILKO
¢dororpadmuit pazauuHeIX y4yacTkoR kOpoHbl. OpHOokpaTHOE (oTorpadupoBaHie KOPOHBI
HE TO3BOJIACT M3YUUTHL PACNIPCACICHUC APKOCTU B I'lel7l, TaK KakK MpHU KOPOTKHUX DKC-
NO3ULHAX BHCIUIHAA, MCHEC fApKasd 30HA KOPOHbLI Ha HETraTHMBE HE MPOIBUTCA, a TMpH
JJIWTCIBHBIX  JKCNO3ULUAX BHYTPCHHSAA, bonee gpkasd 30Ha KOPOHBI TMOJYUUTCA
nepenepxanHoil. EcTtecTBeHHO, uTO i 0ojee UYBCTBUTEIbHBIX  (DOTOIMYILCHI
TpebyroTCsl MEHBINWE SKCTIO3WIINH, YEM JUISi MEHEe TyBCTBUTENHHBIX.

Crnemyer ckas3aTh, 4YTO TOATOTOBKAa K (oTorpadMpoBaHAi0 W caM TIpolecc
¢dortorpadupoBannss  comHedHOI  KOpoHHI  TpeOyeT ocoboi  TmarensHOCTH W
TIpeIBapHTENbHOW MHOTOKpaTHOW TPEHWpPOBKW, TaK Kak TMoiHas ¢aza CONHEYHOTO
3aTMEHUs] JJINTCS OYeHb KOPOTKWH WHTEpBaJd BpPEMEHW, 3a KOTOPBIH JOIKHBI OBITH
BBITTONTHEHBI BCe ToJaraiompecs omepanww. JlocTaTouHo OTMETHTB, HWTO TonmHas (aza
NPEACTOALIEr0  COJHEYHOTrO  3aTMEHWs Jake  Ha ero LeHTpalkHON JUHUK Oyner
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nponojokathes 2 - 3 MuHyThL. [To3TOMy Bce AeiicTRus Habmoaaresiel IOMKHbI ObITh YETKO
oTpaboTaHbl U JOBEJCHBI 10 ABTOMATU3MA.

Mo oKkOHYAHWU COJHEUHOrO 3aTMEHUs BCE DJKCMOHUPOBAHHBIE (OTOTUIEHKH,
Bugeomarepuansl  wian  kaapel CCD-kamepsl TOMKHBI  OBITH  TIPOHYMEpOBaHHI B
TOCIIEI0BATENFHOCTH WX WCTIONB30Banna. Homepa mpocTaBnsfoTest MpOCTHIM KapaHIamom
Ha CIIoe 3MYJNbCHH B BepxXHeM yriy ¢otoruieHkd. COOTBETCTBYIOIINE HOMEpa BHOCSTCS B
KypHaJT HaOMoZeHNH ¢ yKa3aHWeM MOMEHTa Hadajia SKCTIO3WIINH, €€ TTPOIOIKHUTENEHOCTA
¥ copTa (POTOIMYIILCHN.

JImATeTbHOCTE SKCTIOZNIMH TOJPKHA OBITH 0043aTeNlbHO 3apaHee oTpesieNieHa HO
¢dororpaduporanuto JIyHel B (aze, Oau3koil Kk neproii _
uyerepT. KoHeuHo, ¢ororpaduposanne JlyHbl OOTKHO \(/-—‘i*“\
MPOBOANTECA TOM ke (oTOKaMepoi M Ha TOM Ke COpTe v ></+\7(
toTodMynbCUM,  KOTOpBIE  OyAyT  MCMOJB30BaHBI  IPH \/ / )<’1‘7< >(>\/

(otorpadgupoRaHUN COJIHEUHOIM KOPOHBI BO BPEMSl TMOJIHOTO ! A
3aTMeHVd. J[IWTeNBHOCTE 3KCMO3UINN, TTPU KOTOpol n300pa- “"'\‘"_"_ :)'—}",l“‘
erwne JlyHbl Ha HeraTwBe TOJNYYWTCS HOPMallbHBIM (T. €. He \ B()( ! —1—&/}( /!
Tiepe/iepKanHBIM 1 He GIIEKITBIM) TIPUHAMAaeTCs 3a NCXO/IHYTO, /\ NS FaN

a mpu QoTorpadMpoBaHNN CONHEUHON KOPOHBI CHadana N /;K
yMeHbIaeTcs Ha 1 ¢, HO 3aTeM, MPH TOCIENYIOINX IKCTIO3N- \‘l”

[IHAAX, TIOCTEMEHHO YBENMYWBAETCS 4Yepe3 WHTEPBANbI, 3aBU-

CSlIME OT MPOAOKMUTEILHOCTH ToNHON (asel 3atmenus. Tak, Hanpumep, eclu MojHas
(haza nnautcs okono 120 ¢, a pororpadupoBaHne KOPOHbI BEACTCS HA (POTOMIECHKE BHICOKOH
YYBCTBUTEJILHOCTH, TO, C YUETOM BPEMEHH Ha NMPOTHkKY (HOTOMIEHKH (A CMEHbI KaapOR),
MOXHO TMPUMEHUTH BKCMO3ULMK JiHTedabHocThi0 B 1, 2, 4, 8, 12, 16 u 20 c. Eciu xe
MCMOJIB3YIOTCS (OTOMIACTHHKM Pa3HONW UYBCTBUTENLHOCTH, TO MEPBBIC CHUMKH MOXHO
caenath ¢ Bbiaep:kkamMu B 1, 2, 4 u 8 ¢ (Ha BbICOKOUYRCTBMTEIBLHON (hoTOIMYNbCHM), A
TocTeyrone — ¢ yBemnueHWeM BhIIEpKKA a0 20 ¢ (Ha (QoToaMynbcum cpemHei
YyBCTBUTEITLHOCTH). BIpotueM, UTHTENFHOCTh SKCTIO3WIINH 3aBUCHT ellle M OT CBETOCHIIHI
(boTokameprl, a2 BOIMOXKHOE YUCIIO CHUIMKOB — W OT TPEHUPOBKH HaOIOnaTeNs, HaCKOJIBKO
OBICTPO OH CyMeeT MEHATh KaJApB! (JOTOTIIICHKH MITH KacCETHI ¢ (POTOTUIACTHHKAMH.

[lpu doTorpadpoBaHNN CONHEYHON KOPOHBI HA TBETHYIO (DOTOTIICHKY
HeoOX0aMMO 00ecnevuTs KOHTPOJbL LRBETOB, nepenaBaeMbix (oTtorueHkoi. Jlas 3Toro
uepe3 10—12 MHUHYT Mocie OKOHYaHUS MOJIHOW (ha3bl 3aTMEHUsSI HYKHO Ha OTIACNIbHBIN
Kaap Toil ke GOTOMICHKH 3acHATh Oenblil akpaH (IucT Oenoit uepTexHoi Oymaru, Genas
npocThiHA), ocBelleHHb ConHuem. KoHeuHO, mpM 3TOM MNPUAETCS YMEHBILWThL OHa-
¢parmy QoTokamMepsl M PE3KO COKPATHTb MPOAOJKUTENBHOCTE 3KCMO3ZULMH, YTO
aoburensm ¢ortorpadund Xopoio U3BECTHO. Bce 370 M0MKHO ObITh 3aMUCaHO B KypHale
HaOJOIeHNA.

Texnuka (otorpadumpoBaHus CONHETHON KOPOHBI 3aBUCUT OT HWMENOMETOCS Y
HabmogaTenell COOTBETCTBYIOWIETO 00opynoBaHus. M3BeCTHO, UTO NHUHENHHBIE PAIMEPHI
(dotorpadugeckoro  m300pakeHWs  HeOecHBIX OOBEKTOB Ha  HEraTWBE  TPSIMO
TIPOTIOPIIMOHANEHEI (JOKYCHOMY paccTostHrio P 060bekTHBa (PoTOKaMeEphl W, B 4aCTHOCTH, Y
n300paxkeHUH Conxua n JlyHbI JIAHEWHBII IAaMeTp
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¢dororpadupoBaHM COMHEUHON KOPOHBI BKJAIBIBATE KacceThl B (hOTOKaMepy TOUHO Tak
e, M0 ITUM METKaMm.

Ecin  umeeTcd  BO3MOXHOCTB  €O3JaTh  HECKOJIBKO  YCTAHOBOK ISt
(oTorpadupoBaHns CONMHETHOI KOPOHBI, TO TIOJNE3HO TPOBECTH M3YUEHWE CTIEKTPATLHOTO
cocTaBa CBeTa, M3MY4aeMoOro €l0, WIW, Kak MPUHATO TOBOPWUTH B ACTPOHOMHH, TTPOBECTH
KOJOPUMETPHIO  KOPOHBI (0T TJaTtmHckoro color — mBet, okpacka). Jlms 3Toro
¢dortorpadupoBanvie BeneTcs CKBO3b CTEKISAHHBIE WM TUIEHOYHBIE CBETOQWIBTPHI,
noMeInaemMble, Kak TPaBUIo, MeXAy OOBEeKTHBOM W (oToTacTHHKON ((OTOMIeHKoi),
O6mmke K Tocnendedt, 6o Toraa AeeKTH Marepraiia CBEeTO(QWIbTpa OKaKYyT MeEHbIIee
BIMSHUE HA M300paX€HWE KOPOHbI B LEJOM W JIMIIL B OTAEIbHBIX MECTaX BBI3OBYT He-
6onbiine uckaxeHus. CTaBUTh CBETOQUILTP mnepel OObEKTHBOM MOXHO JIMIIE B TOM
Cllyyae, €cliM OH W3rOTOBJECH M3 OYEHb XOPOLIO OTUIIM(OBAHHOrO ONTHUECKOrO CTEKIa
BBICOKOTO KauecTBa. [Tpexe Bcero clieyeT MPUMEHUTh KEATbIil U CHHUI CRETOMUILTPHI,
a MPpY BO3ZMOXHOCTH — KPACHBII U 3EJ1EHBIH.

HyKHO TIOMHWTB, 9TO TIOCTaBIEHHBIH MeXTy OOBEKTHBOM W (oTo3IMymbcHeit
CBETOQHIBTP OTHaNsieT pe3koe n3o0pakeHWe OT oOBEKTHBa TIpUMepHO Ta 2/3 cBoeid
TONMIWHBL. [IpuMeHeHne pa3naHBIX CBETOPUIBTPOB TIPH OOJBIIOM (OKYCHOM paccTOSHUN
00BEKTHBa MOKET TIOTpeOOBaTh PazNUIHOW (OKYCHpPOBKM (oTOKaMephl OTHENBHO s
Kaxxaoro ceetopunsTTpa. [loMuMo 3toro, k KaxaoMy cBeTouIsTpy Tpebyercst moabop
(oTo3MyNbCcHi, Hawboee YYBCTBHTEIBHBIX K CBETOBBIM JIydaM, TPOTTyCKaeMbIM
cBeTOo(UIBETPOM, a Takxke Noadop AIMTENLHOCTH IKCMO3MLIMIHA, ycTaHABRIMBAeMoOil, kak o0
3TOM yxke ObL10 cka3aHo, oTorpaduporannem JlyHsl.

®ororpaduporaHHe COJNHEYHON KOPOHBI C  AJMUTENILHBIMHU  3KCMO3ULUAMMU
MPOBOAMTCS e MEHee, YeM Tpems HadmoaaTessiMHi, OAWH U3 KOTOPBIX TMAWPYET (BEOET)
MHCTPYMEHT, BTOPOI MeEHseT kacceThl (He 3abbiBasi CROEBPEMEHHO WX OTKPhIBATH H
3aKpBIRATE), @ TPETHH OTKPLIBAET W 3aKPbIBACT KPbIIKON (MM 3aTBOPOM) OOBEKTHUR
(oTokamepsl. Bee 3TH onepannw BHITIOMHAIOTCS HaOMOIaTeNsIMA B OTIpeeleHHbIe 3apanee
HaMeUYeHHblE MOMEHTHl BPEMEHW, BOCIPWHMMAEMBIE Ma CIYX MO WX TPOMKOMY CHUETY,
KOTOPBII BeJleT cCriennalbHO Ha3HAYEHHBIH HaOmoaaTensb.

Ecim  wMeeTrcs  BO3MOXKHOCTh — TipHoOpecTd  (pOTOTITACTHHKA — HU3KOH
YyBCTBUTENBHOCTH, HAMpHUMEP, IWANO3WTWBHBIE, TO MOXKHO PEKOMEHIOBATH, MOMHMO
COJTHEYHOW KOPOHBI, (oToTpadnpoBanie COJHEUHBIX CEpPIoB, HawdWHas MHUHYT 3a 20 10
nonHo#H (assl 3aTMEeHMs M 3akaHunBas yepe3 20 MUHYT nociie ee okoHuaHusa. Ho ans atoro
cnenyet 3aanadparMupoBaTh 00BEKTHR (HOTOKAMEPH U MPUMEHSATh KPATKOBPEMEHHBIE JKC-
MO3ULIMH, M3MEpSieMble COTBIMU [JOJSMHM CEKyHObl. Brpouem, eciau yCTaHOBUTH mepen
00BEKTUROM  MOAXOIALIMI  HEelTpanbHbIl CBETOGUABTP [OOCTATOUHON MMIOTHOCTH W
BBICOKOTO KQuecCTRa, TO MIMTEILHOCTb 3KCMO3WLUUM MOXET ObITh yBenuueHa no 1 c. Ona
noadupaercs 3apaHee no ¢otorpaduposanmio ConHua, MHTEpBalbl MEXAY IKCMOZULUSIMU
MOTYT COCTaBIATh 4—5 MUH.

doToMeTpHd cOJHEeYHOH KopoHBbI. [Ipoliecc W3yueHns pacnpeneneHus SpKoCTH
B COJJHEUHOW KOpOHe HaspiBaeTcsi ee QoTomerpreil. Ecmm Habmomatens WMeeT KelaHue
U3yYWTh pachpefeNleHre SPKOCTH B CONHEYHOM KOpOHe, TO €ro 3ajavya 3HAYWTENBHO
ycnoxnsercsa. dororpadudeckne CHUMKH, TpeaHa3HavdeHHble Ui (OTOMETPUIECKUX
nccnenoBannii, TpeOylOT KaTHOPOBKW. DTO 3HAYWT, UTO, TOMAMO (DOTOCHUMKa KOPOHHI,
HY>KHO MOJYYHUTh (POTOMETPUUECKYIO LIKaTy (LuKaity ApPKOCTH), KOTOpas MO3BOJMT

ActpoK A — Conmeunoe 3atverte 29 mapTa 2006 roma 73

CTYMEHYaTOH|, COCTOALIEH U3 HECKOJIBKUX KOJIBLERBIX 3BEHBER. [ 1aBHOE — 3TO 00eCneunTs
CBETOHEMPOHULIAEMOCTb MEPEXOAHON TPYOKH, UTOOBI B HEE HE Monaaail NOCTOPOHHHUIA CBET.

TMepexoaHass TpyOka H3TOTOBASICTCS TAKOW IUJIMHBLI, 4TOObI  (OTOIUICHKA,
HaxoJAIIascsa B Kamepe, OTCTOsIa 0T 0OBEKTHBA TeNeckomna Ha ee (POKYCHOM paccTOSHHH.
[locne ykperienus ¢oToKamMepsl Ha TeNeckorie TPOBOANTCA ee (POKYyCHpOBKa ,MO SPKOH
3Be3/Ie TEPBOM, a JydIne BTOPOi 3Be3MHONM BenmnanHbl. C TIOMOIIBIO MCKATENs TeNecKoT ¢
KaMepoli HaBOAWTCS Ha 3BE3y W OCTaBIsieTcss HeMoABWKHBIM. doTorpadmpoBanve 38e3/61
TIPOBOANTCA HECKOIBKO pa3 TPW pasiMIABIX (PUKCAPYEMBIX (M OTMEYaeMBIX B XKypHase)
TIOJTO)KEHNAX BBIIBIKHOM OKyJSpHOI dWacTh Teneckoma ¢ QoTokamepoitl. Ilpomomku-
TEJIbHOCTL KaxKAOH 3kcnozuumu — okosio 40 ¢ ¢ nepepbiBamu no 20 ¢, HO NMOCAEAHSS
akcno3uums nudo yanuusercs no 80 ¢, naubo nporoAMTCS MNpU cerka CIABMHYTOM
TCJIECCKOIE, yToObl HA HEraTUBE MOXHO OblIO YCTAHOBUTE  MOCJIICAOBATEILHOCThH
skcnozuumii. Ha nposisneHHol W oTdukcrpoBaHHON ¢oTormieHke npopadoTaeTcs
npepbiBUCTas  JIMHUSI, 3BEHbS KOTOPOM  HMMEIOT  pazjIMuHyl lHpUHY. [TlieHka
paccmarprBaeTcst cKBO3b Jiymy. Hambonee y3koe m pe3koe 3BEHO O3HAYaeT HAWMITyHIIyIO
¢doxrycupoBky  ¢ortokamepsl. CooTBeTcTByfomee 3ToH  (OKYCHPOBKE  TONOKEHWE
BBIJIBIDKHOW OKYJSIPHO!N 9acTHW TeNeckorna OTOXJECTBISETCS MO OTMETKaM Ha Hel W To
3armrcsM B JKypHase, TIpOBOJAWMBIM B Tipoliecce doTtorpaduposanust 3ee3nsl. C 3Toi
¢doxrycnupoBkoit m cnemyer ¢oTorpadupoBaTe CONHETHYI0O KOPOHY BO BpeEMS TIOITHOTO
COJTHEYHOTO 3aTMEHHH.

HeobOxoanmo umets B BULy, uTO ¢oTorpadpoBaHUE CONHEYHON KOPOHBI MPH
HEMOABUKHOM TEJIECKOINE BO3MOXKHO TOJIKO € BbIAEPKKOMH, He npeBbiatoweii 1 ¢. TTpu
6osee IIMTEIBHBIX DKCMOIULMAX HEOOXOAMMO MEUIEHHO M IJIABHO MOBOpPAuMBaTh TyOyc
TEJIECKONa € KamMepoil 3a CyTOYHBIM JABWXEHHeM 3arMuBlierocss CojHua, BCE Bpems
YIEpKHURBasl €ro u300paxkeHHe B LEHTPE NOJis 3peHust uckatens. Takoi npouecc MniaBHOrO
noBopoTa WHCTPYMEHTA C OAHOBPEMCHHBIM CICKCHUEM 3a CBETUIIOM  HA3bIBACTCH
ruaupoBanneM. HaBBIkKM B THAWPOBaHWM BBIPAbATHIBAIOTCS TIPW  CHCTEMATHYECKHX
HaOOAEHNAX B TeNecKOl 3Be3/ W TuiaHeT. |'pyboe HaBeaeHWe Teleckoma ¢ KaMepoW Ha
CorHue mepen TONHBIM 3aTMEHHMEM BecbMa MPOCTO OCYIIECTBUTH TIO TEHW TEJECKOTa.
OnxnH HabmofaTensb AEPKUT 3a OKYNSPHBIM KOHIIOM TeJleckora Oemnblit 3KkpaH (et
KapToHa, TIOKPHITEIH Oernoit Oymaroif), a BTopoli moBopaunBaeT TyOyc TeJlecKoTa W CIEIUT
3a ero TeHbl Ha 3kpaHe. Korma Tteneckon Oyner HaBeaeH Ha CoJIHLE, TEHb Ha JKpaHe
CTaHET HaWMeHblIelH M cummerpuuHoii. Tlocne 3Toro mns OGojiee TOYHOTO HaBEACHMS
UCTIOJIB3YeTCS UCKaTeNb, MPEABAPUTEILHO MPUKPBITEIA TeMHbIM cBeToduabTpoM. [lpu
NoJHO# (a3e 3aTMEHUsSI CBETOMUILTP € UCKATEJIsl CHUMACTCSI.

Haubonee paunonansHo ¢oTorpadupoBaTh CONHEUHYHO KOPOHY (oTokamepoil,
00beKTHB KOTOpOH uMeeT (okycHoe pacctosHue 40—50 cv M gaet B (okanbHON
mrockocTh m300pakerne ConAma auamerpoMm B 4—5 MM. Takyio ¢oTokamepy HeTpyIHO
W3TOTOBWTH B BW/E SIIAKA W3 TOJCTOW (paHepsl, BHIKPACHB €€ BHYTPW HepHON MaTOBOH
KpacKoif 1 OKJIeWB CHapyXW YepHoH Oymaroi mis obecrieueHnsi CBETOHETTPOHHUTIAeEMOCTH. B
Tiepe/iHel CTeHke AMKKa Tpope3aeTcs KpYyTJioe OTBEPCTHE IS TPUKPETUTIEMOTO K Hel
00BEKTHBa, a Ha 3aJHel CTeHKe YyCTaHaBIWBAlOTCS 3aKpawHbl (cana3kh) W3 TOHKHX
METaITMIECKUX TTOJIOCOK, B KOTOPbIE BCTaBIsAeTcs Kacceta ¢ oTormacTuAkoi. K kamepe
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Hy’)KHO  nopobpats 6—8  OOHOTMMHBIX  KacceT, KOTOpble MNOHAmoOATCS  MpH
¢dororpadupoBaHM COMHEUHONH KOPOHBI. Pa3mepel kacceT 3aBUCAT OT MPUMEHSIEMBIX
($oTONIACTHHOK, MUMEIOLINXCS B Hanuuun.  Bcee nogoGpaHHbIe KacceThl
niepeHyMepoBbIBatoTcst.  [lepen 3arMenmeM OHM  3apskailoTest  QOTOTNACTHHKAMHA W
YKJIaABIBAIOTCS CTOTKOIA, B IOPSIIKE HOMEPOB, PSAAOM ¢ HaOMIOaTENEM.

Taxoit (otokxamepoit HeoOxoanmo ¢oTorpadupoBaTh CONHEYHYIO KOPOHY C
pasnuuYHBEIMHA BBIAEP:KKaMH, oT 1 1o 20 c. .Ho mpw Bcex BIAep’kKax cBbIE | ¢ kamepy
HYKHO TMOBOpauYWBaTh B HAMpaBIEHWH CyTouHOTO ABMxkeHHs ConHma. B myumem crmywae
3TOTO MOXHO AOCTHYBL YKPEMIEHWEM KaMephl Ha TyOyce TelnecKoma CpPeAHWX pasMepoB
(anametpom B 10— 13 cMm), yCTAHOBJICHHOM Ha MapaUIaKTHUeCKOW (3KBAaTOpHAILHOI)
MoHTHpoBke. Cam Tejeckon OyAeT CIyKUTb THAOM, HaboAas B KOTOPBIA W MIaBHO
noBopaunBasi Ty0yc OIHUM BELYLUMM KJIFOUOM, CIELYyeT YACPKUBATh COJIHEUHYIO KOPOHY B
LEHTPE MOJis 3PEHUSA TeleCKOomNa, YTO OCOOEHHO yIOOHO MpPHM MCMOJIB30BAHUM OKyNIApa ¢
HaTSHYTBIMW B HEM TOHKWMH HUTAMU. KOHEUHO, BpemMsi OT BpEMEHU MPUXOANTCS WHOrIA
MOANPaBIATE TWAWNPOBAHWE APYrUM KitodoMm. Ilpm Takom crnocobe THAWPOBaHUA
HeoOX0ANMO 3aKkaHIMBaTh (GoToTpadupoBanie COTHETHON KOPOHBI HE MEeHee 9eM 3a 5 ¢ JI0
BBIYMCIEHHOTO MOMEHTa OKOHYaHWS TONHOW ¢ha3pl 3aTMeHWs, TaKk KakK TepBBI ke
COITHEUHBI TyY, MOABUBIINICS W3-3a Kpasd JIyHbl, MOXKET MOBPENTS TJ1a3a.

B npuHINTIE THANPOBATH TeNecKoT Win (oToKaMepy TodHee MOXKHO TIO OJHOM U3
APKUX TUTAHET, HO BO BPEMS 3TOTO COTHEYHOTO 3aTMEHHUS TUTAHETH! PACTIONOXKEHBI CITUITKOM
nanexko ot ConHua, 4TO 3aTpyAHSET WX WCNojib3OBRaHWe. Bnpouem, HabawomaTesu,
BIAJCIOLME OCHOBAMM aCTPOMETPHH, MOTYT BBIYHUCIHTb Pa3HOCTh 3IKBATOPHATILHBIX
xoopauHat CoJHLA M OAHOW W3 MJIAHET HAa MOMEHT CEepeAMHbl 3aTMEHUS U MO 3TUM
pPa3HOCTAM 3apaHee YCTAHOBRWTh TMI MOJ ONPEACICHHBIM YIIOM K ONTUYECKOH OcH
(doToxamepsl; TOraa ruANPOBAHNE MOXKHO OCYLIECTRIATh MO MJIaHeTe.

Ecnn noaxoasuiero Teneckona Ha 3KRaTOPUAlIEHOW MOHTUPOBKE HE MMEETCS, TO
AU THINPOBAaHKS KaMepsl HETPYJHO M3TOTOBUTh YCTAHOBKY, M300pakeHHYIO HIKe. Jlocka
A yKpemnseTcd HENMOJBW)KHO Ha OMOpPHOW TOpW3oHTanbHON gocke F Tak, uToOBI OHa
obpazoBbiBana ¢ Heto yronm 90° — ¢ (rme ¢ — reorpaduueckas MUAPOTa MECTHOCTH) H
ObLT1a HampaBlieHa TOYHO Ha TOUKY fora (YCTaHOBKa B MepUAHaHe). Toraa miockocTh JOCKH
OyaeT MepHeHAVKYISIpHOI K ocW MHpa. YTroll HakIoHa oOecreunBaeTcs AByMs MTPOYHBIMH
cToiikamu (MM BepTUKaIbLHOI nockoi) E, a HeMOABMKHOCTE— rpy30M, MOJIOKEHHBIM Ha
OMOPHYIO Topu3oHTalLHYI nocky F. Ha HaknoHHyr aocky A HakimaabiBacTcsi aocka B,
umeromas ¢gopmy cekropa kpyra (B 30—40°) u ckperuisieTcsi ¢ Heii 6olTOM a, BOKpYr
KOTOPOro OHAa MOKeT noBopaunBaThed. O6e mocku (A v B) momkHB ObITH YUCTO
BBICTPYraHbl, a Oyry cektopa B cieayeT TwatensHO OTULIMGOBRATH HAMWIBHUKOM H
00TsHYTh pe3nHoil. Tlo cepennHe cextopa B HaHocHTCs TOHKas mpsiMas JUHHA, KOTOpas
TIPH CPEeHEM TOJIOKEHNN CEKTOPA HampaeneHa Ha for. @otokaMmepa C MpoYHO KpeMUTCs K
HeOONBIION POBHO BBICTPYTaHHOW Jomiedke TakUM o00pa3oM, YTOOBI ONTHYECKas OCh
KaMepsl o0pazoBaiia ¢ TIIOCKOCTBIO JOMIEYKH Yroil, paBHbI ckinoHeHWro CoilHIA B JIE€Hb
3aTMEHHs, T. €. yroj B 3°22', npuueM 0ObEKTHUB KaMePbl MPUMOIHAT KBEPXY Ha DTOT Yroil.
3arem 3Ta momedka BMecTe ¢ (poTOKaMepoil HakmaasBaeTcs Ha cekTop B W mpwBnHUYMBa-
€Tcs K HeMy OJHUM IWIypyNnoM ¢ TakAM pacdeToM, 4ToOBl OHAa MOTJAa TMOBOPAuYMBATHCA
BOKpPYT HETO €O 3HAYUTENBHBIM ~ TPEHWEM,  MPENOXPaHAOMNAM KaMepy oT
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CaMOINpPOU3BOJILHOIO MOBOPOTA. MECTO s KPETIEHUs LUypyna BbIOMpacTcs Ha cpeaHeit
JUHUK cexTopa B Tak, uToObl npu noropoTe moiueuku ¢ hoTokamepoil BROKPYr HEro oHa He
3aJeBania 3a JBMKYLLUIA MEXAHU3M.

JBWKyIIWii MeXaHW3M COCTOMT W3 UepBAYHOTO BUHTA D ¢  pyKOATKOM,
CHEMJIEHHOTO0 C 3yO4aThblM KOJIECOM C, Ha OChb KOTOPOTO HAacakeH BalWK W, TOXKe
0o0TAHYTHIN pe3nHO U MIOTHO MpUerawinui Kk ayre cektopa B. [1pu nnaBHoM BpatieHun

“\\\\i ‘L\v‘i (1
T
W

PYKOSITKH 4epBAYHOTO BWHTA cekTop B BMecTe ¢ (hoTokamepoli MeanenHo IoBOpadrBaeTCs
no 4acoBoil crpenke. B aTom HeoOXoaMMO MOTpPEHMPOBATLCS MO HAOMIOACHUSIM 3BE31 B
vckartenb (HeOOJbIIYI0 ONTHUUECKYIO TPYOKY) Kamepbl, KOTOpbIH YCTaHABIMBAeTCA Ha
BEpXHel CTEHKE Kamepbl MapajuieibHO e¢ ONTHueckol ocH. B doxankHOl miockocTn
OKyJsipa UCKAaTeJs MOJIE3HO HATAHYTh KPECT U3 TOHKUX HUTEH WIIH BOIOCKOR.

BecbMa CylIeCTBEHHO MpPaBUILHO YCTAHOBWTHL (hoTOkamepy B HampaBieHWW Ha
CorHule, KOTOpOE B pa3zHBIX MECTaX TOJOCH TTONMHOM (as3sl OyneT B cepennHe 3aTMEeHUs
3aHAMATh Pa3NIUYHOE TONOKEHWE OTHOCUTENEHO HEGECHOTO MEpPWAWAHa, B TUTOCKOCTH
KOTOPOTO pacroiaraeTcd yCTaHOBKa ¢ KaMepoii (psimast THHUAA Ha ceKTope B HampaBieHa
Ha Tor). 32 HECKONbKO MWHYT A0 Hadaja TOJHOTO 3aTMEHWs HY)KHO HalpaBWTh
¢otokamepy Ha CoIHIle, TTOBOpAaYHBas €€ BOKPYT KPETISIIETO IypyTa W Clefs B NCKaTelb,
3aKPBITHIN TeMHBIM cBeTO(MIBTpOM. Ilocie 3ToTo, MeTeHHo Bpamas pyvKy 4epBSTHOTO
BUHTA, HY»KHO BCe Bpems aepxarh CoJiHLE B MOJE 3pPEHUS UCKaTess, Jy4lle BCero Ha
KkpecTe HUTei. B MOMEHT Hauasa MOJIHOTO COJIHEUHOIO 3aTMEHHS CRETOQUIIBTP € UCKATEs
cHumaetcs. TlepepbiBbl MEXKIy 3KCMO3MLMSIMU OCYLUECTBISKOTCS KapTOHHON KPbILUIKOH,
HaaeBaeMoii Ha oObekTHB. Ecan nmeeTcs Teseckomn cpenHel Cuilbl, a KaMmepa Jerkas, To
MOXHO yOpaTh ee¢ OOBEKTHR M MNPUCOCIWHUTH €€ HEMOCPEACTBEHHO K TeJIecKomy.
IMepeuunas doxycupoBka ¢GoTOKaMep MOXET ObITh MPOBEACHA OHEM MO W300paKeHHIO
YIaNeHHBIX TIPEJIMETOB Ha MAaTOBOM CTEKJIe, BCTABIEHHOM B (DOTOKaMepy BMECTO KacCeThl,
a 6onee TouHas — 1o oTorpadrpoBaHUIO 3BE3 TTPH HETIOABWKHON yCTaHOBKe.

Ilpu ¢ororpadmpoBannn comTHETHOW KOPOHBI BeChbMa CYIIECTBEHHA TNpaBUIbHAS
opweHTrApoBka ¢QorommacTrHOK (Wnw doTormenkn). Jns 3Toro eme a0 3aTMEHWs
HEOOXO0JMMO HampaBWTh BCIO YCTaHOBKY i QoTorpadmpoBanus TOYHO K 10Ty W
pacrojioXNTh KacceTy Tak, 4YTOObl €€ BEepXHWUH W HWXKHWI Kkpas ObuIM  CTPOTrO
ropu3oHTanbHel. [TpoBepka MOXeT ObITh BBIMOJIHEHA C MOMOLUBI OTBeca. [Ipu Takom
MOJIOKEHUU CIICLYET MOMETHUTD A KKAON KACCETE €6 BEPXHUH WM HWKHWIA Kpas U npu
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B KapTOHHYI) WM METAUIMYECKYH) KpBILWICUKY C TMPSAMOYTOJbHBIM OKHOM, KOTOpas
HaJeraeTcsl Ha GOTOMETP CBEPXY, Hall 3aTBOPOM. BHelHAs MOBEPXHOCTEL (hOTOMETpa OKpa-
1IMBAETCs O€0¥ niIn cepedpsiHOM Kpackoii.

doTomeTp yKperuiieTcsi Ha JOCKe, KaKk W KaMmephl, ero MeHTpanbHas TpyOka
HarnpasiseTcsd Ha COTHETHYIO KOPOHY H TIOJTydaeT CBET OT Hee W OT YyJacTKOB He0a BOKpYT
Connma. bokoBele ke TpyOKW TONyHalOT TONBKO CBET, paccemBaeMblii armocdepoii.
ITockonbky B mpenenax §—10° ot ConHua spkocTh Heba MPaKTHYECKH OJAUHAKOBA, MOKHO
CUNTATh €€ PHOW APKOCTH YYacTKOB Heba, HeToCpeaCTBEHHO OKPYKAIOMNX KOPOHY.
Ompenensst OCBEMEHHOCTh OT Heda 10 TaHHBIM OOKOBBIX TPYOOK W BBIUWTAS 3TY BENMUHUHY
M3 MOKa3aHUS LEHTPaLHON TpyOKH, MOXKHO OLEHUTh MHTErpajibHbli OJlECK COMHEUHOM
KOpoHbl. KOHEUHO, mNpeanouTUTENbHEE 3apaHee MpPOYHO YCTaHOBUTH (OTOMETP B
HanpaeaeHun Ha COJTHLIE MO BBIYMCIACHHBIM AJISl HErO 3HAYCHHUAM a3UMYTa U BBICOTHI.

BusyanbHast GoTOMETpUSI COTHEUHON KOPOHBI MOXET ObITh MPOBEACHA JHOObBIM,
Jake caMblM MPOCTBIM JIFOKCMETPOM, KOTOPBIH OKAXETCS B PACMOPSHKEHUM HadmoaaTess.
CxeMBl W KOHCTPYKIWH JIOKCMETPOB Pa3WdHbBl W C HAMH MOXHO O3HaKOMHTBCS TIO
TIPANOKEHHOMY K TIpuOopy omucanmio. Ho Tonmpko HeoOXOAWMO OTpaHWYHTh BXOIHOE
OKHO JFOKCMeTpa TpyOko# ¢ awadparmamu, mMogoOHON To#, Kakas pekoMeHIoBaHa s
doToMeTprH  cONHEYHON KOPOHBI MalbIMU  TUIEHOYHBIMK  (oToKamepamu. TpyOxa
TIPUKPBHIBAETCSA KOJMATKOM C OTBEPCTHEM, 3aKPBITBIM MAaTOBBIM HITH MOJIOWHBIM CTEKJIOM, 2
€cM  3TO HeoOXOAMMO, TO TIOX CTEKIO 3aknmaasiBaercs cBeToumbsTp. JliokemeTp
yKperuisieTcs Ha yI0OHOM IITATHRE, MO3BOJISIOUIEM HAMPARIATL MPUOOP HA  COJIHEUHYIO
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NMepeRecTH MOYEpHEeHUs Ha (HOTOCHUMKE B SIPKOCTH, BbIpAXEHHBIE XOTd Obl B
OTHOCHTEJIEHBIX €IMHMLAX.

Ecnu xe umeetca B BUAy onpeneicHue abCOMIOTHOW SIPKOCTH IeTajeil KOPOHHI,
BBIpKEHHON B (M3WIECKNX €AWHWIAX SPKOCTH, TO, KpoMe (OTOMETPUIECKOH ImKabl,
HEOOXOANMO WMETH eIle 3aCBeTKH OT WCTOUYHWKA CBETA C W3BECTHOM ApPKOCTBIO, T. €.
CTaH/IapTHU3WPOBATh (POTOCHUMOK.

Crangapti3aims (GOTOCHAMKOB TPOBOANTCS 00BIYHO 10 COJNHILy Ha CleayfolIni
JIEHb TIOCIIE COJIHEYHOTO 3aTMEHHs, MpH Toit ke BbicoTe CoINHIA, Ma Kakod oHO ObINO BO
BpeMs TIOJTHOTO 3aTMeHHA. J[nd ocrmabneHus CONTHEYHOTO CBETA B CTPOTO OMpeAeNeHHOM
OTHOUICHWW 4Yallle BCEro MPUMEHSIIOT Oelblii dKpaH ¢ H3BECTHBIM  KOX(PHULIUEHTOM
otpakeHus. CXeMmbl CTaHAAPTU3ALMOHHBIX MPUCTIOCOONCHUH Ui KaMmep pasjuuyHOrO
pazmepa U300paKeHbl HA PUCYHKE HUXKE.

KanubpoBka GOTOCHUMKOR MOXET ObITh OCYLUICCTRIEHA TPYOUaThiM (POTOMETPOM,
W3rOTOBWTHL KOTOPBII HE MpeAcTarNsAeT 3aTpyAHeHUH. OH COCTOUT U3 psiaa NapajuieibHbIX
TpyOOK AANHOM 0Kx0J0 80 MM M BHYTpEeHHMM AuameTpoM 12— 14 MM, YKpernjaeHHBIX B
o0mmeit ompaBe. BepxHane KOHIBI TpyOOK 3aKphHITHl AWadparMaMu paslmuaHOTO IWaMeTpa.
JnadparmMsl IpocBEpIUBAIOTCS B TOHKOW TTOYEPHEHHAON JKECTH W B JaTYHHOW TTACTHHKE.
Kpas oTBepcTHii HOMKHBI OBITH POBHBIMH, 0e3 3a3yOpuwH. JIwmameTpwl nuadparm ymoOHO
BBIOpaTh B TeOMeTpHUECKOl Mporpeccuu, Hanpumep: 1,0; 1,4; 2,0; 2,8; 4,0; 5,6; 8,0 MMm.
HwxHre KOHIBI TpyOOK 3aKpBITHl 3a4epHEHHOW MeTalnIM4eckodl mnacTWHKOW ¢
avadparMamMu OAMHaKOBOTO auameTpa (okoio 2—3 mwm). B cepenwre kaxmoit TpyOkm

MOJIE3HO BCTABWTL €lle No avadparMe C TaKWM JIWMaMETPOM, 4TOObl OHa CBOOOAHO
-l - S Ay -
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npornyckana nyuyoK CBETOBBIX Jiyueil OT BHelHe# auadparmel. BHyTpeHHHE MOBEPXHOCTH
BCeX TPyOOK HEOOXOOMMO  BBIUEPHUTL  MaToOBOI  kpackoi. K HibkHel mniacTuHke ¢
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avadparmamMy, [0JKHA TMUIOTHO [PWJIEraTh pamka Ul KacceThl ¢ (OTOMIACTHHKOM
(doronaenkoit).MoxHo oboiiTuce 1 6e3 TpyOOK, a N3TOTORUTL ACPERSIHHBIN SILMK TO ke
BbICOTHI B 80 MM, BCTAaBMB B HEIO BMECTO BEPXHEN M HWXKHEH KpbILLEK ABE METaLIMYeCKue
TIIACTHHKH ¢ TPOCBEPIIEHHBIMA B HUX IuadparMamul (pa3TAdHOTO JUaMeTpa B BepxHell n

OmBEnEmus  LasruvHosa Guarempa

==/
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‘ iz/m%aafm | S/ b b/ e

4 /1 l/ie/

Luagpoeme nE0ed M,W///WM{;/

7

Heperewerye
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OIMHAKOBOTO B HIDKHEW TUIacTWHKe). BHYTpW AMMKa BCTABISIOTCA TPOMEXYTOUHBIE
nadparMbl ¥ BepTHUKABHBIE TIEPETOPOAKH, OTAENSIONINE OTBEPCTH IpyT OT Apyra. Bce
BHYTpEHHHE JeTalnn (JOTOMeTpa MOKPBIBAIOTCS YePHOI MaTOBOM KpacKoi.

CrannmapTu3aims 1 KaTHOpoBKa JOKHEI POBOANTECS Ha (POTOTITACTHHKE, B3ATOMH

HETIpEMEeHHO W3 TOM e KOpoOKW, uTo W (oTOIacTHHKA, Ha KOTOpoil cdoTorpaduporana
coyiHeuHas kopoHa. Eie ayuine 6pats poTonnacTuaku 60JbLIEro pazmMepa, YeM KacceTa, H
OT HUX OTpEe3aTh UACTH, KOTOPHIE 3aTEM HCIOJIL30BATh I KAIHOPOBKHU U CTAHAAPTU3ALIUU.
TMpu »>THX onepauusax AAUTEALHOCTb JKCMNO3IWLMH JO0KHA ObITh MO  BO3MOXHOCTH
0auHaKkoBOH. Ecnu (GOTOCHUMKH COJNHEUHONH KOPOHbI MOJYUYEHbI CKBO3b CBETO(GUILTPHI, TO
JTH K€ CBETO(QMIbLTPBLI MPUMEHSIOTCS MPU CTaHAapTHU3aLWW U KaluOpoBke. MICTOUHUKOM
cBeTa NP KaJIMOPOBKE MOXKET CAyXUTb HeOO, pPaBHOMEPHO 3aTsHYTOE oOlakamMu, WU
OGenasg Oymara, ocBemenHass ConHueM. KanubGpoBouHble W CTaHIAPTH30BaHHbIE
(hOTOTIIMACTHHKY 0053aTENFHO HyMEPYFOTCS Ha AMYJILCHH MPOCTHIM KapaHIAIIoM, U WX
HOMepa TIPOCTaBIAIOTCS B JKypHale C YKa3aHWeM copTa SMYJIbCHA W HOMepa
COOTBETCTBYIOIIETO UM (DOTOCHWMKA (HeraTHBa) COTHEYHON KOPOHBI.
KamnOpoBouHkIe W cTaHIAPTH3AIMOHHEIE .()OTOTIIACTHHKY 00pabaThIiBaroTca 00s53aTeNsHO
OJIHOBPEMEHHO W B 00l1IeH BaHHOUKE CO CHUMKAMM KOPOHbI, K KOTOPbIM OHM OTHOCSTCSI.
IMpu  uWCrMonb30BaHMM  MAHXPOMATHYECKUX W HM30XpOMATHYECKHMX  (POTOMIACTHHOK
(oTtonneHok) He ciaeayeT 3abbiBaTh, UTO OHU YYBCTBUTENIbHbI W K KpacHbIM Jy4yam, a
ModTOMY BCe paboOThl ¢, HUMHU B JabopaTopuu (3apsika, pa3psika, ynakoBka, oopadoTka)
MO3KHO MPOU3BOANUThL TOJLKO B MOJHON TEMHOTE.

OnpeaeneHye HHTErpaaLHOro 6JiecKa coOJTHEeYHOI KOpoHbI. MHTerpaibLHas (T.¢.
o0Tas, Wi cymMMapHasi) SpKOCTh COTHETHOW KOPOHBI MEHAETCS OT 3aTMEeHHUS K 3aTMEHHIO,
¥ TIOSTOMY BechMa JKeJaTelbHO ee oTpenelicHwe. MHTeTpansHyl0 SPKOCTh CONHEUHOM
KOPOHBI TIpaBUIIbHee Ha3bIBaTh ee WATETPATLHBIM (00m¥M) OIeckoM.

Wnrerpansupiii  Omeck  cONHeYHO! KOpPOHBI MOXeT OBITh W3MepeH Kak
BM3YaNbHBIMH, Tak W  (¢ororpaduyeckumn  Metojamu. Hawmbomee  mpocToif
(doTorpadudecknii MeTON TIpelycMaTpUBAET UCTIONB30BaHHe OOBITHBIX KOPOTKO(OKYCHBIX
MJIEHOUYHBIX (hOTOKAMeEp, Jerko npeppailaeMbix B ororpadudeckuii porometp. s sToro
BMECTO 0OheKTHBA K (OTOKAMEpe MPUIAKHUBACTCS METAIMUECKas WIW TOJCTOCTCHHAs
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KapToHHasi TpyOka anuHoi okosio 150 mM. Ha ee nmepeaHeM koHIIe AOKHA ObITh MIIOTHAs
Kpbillka ¢ oTeepctvem 10 MM B auamerpe. BHyTpu TpyOka okpalinBaeTcs uepHOii
MaTOBOW KpackoW M B Hee, Ha PAaBHBIX PACCTOSHUSX, BCTABIAIOTCA e€lle ARE-TPU
BbIUEpHEHHBIE aWadparMbl anamMeTpoM 7—8 M. Y camoif HkHell auadparmsl, mModTn
npuMbIKaromel k ¢ororenke, nuamerp 4—5 MM. Bo Bpems monHo# ¢azel 3aTMeHus 3Ta
KaMepa HanpasiaseTcd Ha 3aTMuBIIeecss ConHIa.

Jns ydera paccesHHOTO cBeTa HeGa 1Be TOYHO TakWe ke (OTOKaMepsl ¢
AHANTOTUYHBIMY TpyOKaMH HaMpaBlAOTCS HA YYacTKW Heba, pacroioXeHHbIE Ha TOW ke
BbicoTe, uTo W Conune, Ho B 10° mo o6e cTtopoHbl OT Hero. Bo Bcex Tpex kamepax
NPUMEHSAETC  OIWHAKOBash  BbICOKOUYRCTBUTENbHas  (OTOMICHKA,  KeJaTeNbHO
M30MaHxpomMaTuieckas. DKCMO3WUMM HAa BCEX TPEX Kamepax AOKHbI MPOBOIMTHCS
OTHOBPEMEHHO W BBIACP KU JOJIKHBI ObITh COBEPLICHHO OJWHAKOBBIMH, MOCIEIORATENEHO
or 5 no 10 c. TToaTomy OTKpBIBAHWE M 3aKpblBaHHWE TPYOOK KphilTkamu (MM 3aTBOPOB
(oTtokamep) MPOBOAMTCA MO CHUrHANaM HaOJIOAATENs, FPOMKO OTCUWTHIBAIOLLErO MOMEHTHI
BPEMEHH.

UToOBl TIPaBMITGHO HABECTH 3TH (POTOMETPHI Ma COJIHEUHYIO KOPOHY W COCETHWE
yJacTkM Heba, Nydllle BCEro CMOHTHPOBaTh WX Ha ofHON pocke. LleHTpanbHas kamepa,
TipeHa3HavYenHas s GOTOMETPUH KOPOHBI, KPETUTCSA CTPOTO BEPTHUKAIBLHO, & JBE JIPYTHE
— 1no o0e cTopoHBl OT Hee W moa yrmom B 10° k Beptukanu. K 3Tol ke nocke
TIPUKPETIAETCA Ha CTOHKE MPOCTON BU3WP, OCh KOTOPOTO MapajlenbHa ONTHYECKON OcH
cpenHel kKaMephl. DTOT BU3HP TIOMOKET HABECTH Kamephl Ha (POTOMETpUpyeMble OOBEKTHI.
Bes ycTaHoBKa IOMKHA MMETh BO3MOXKHOCTBL CJIErkKa MOBOPAuMBATLCA B BEPTUKANBLHON U
TOPU30OHTAILHON MIOCKOCTSAX U 3aKPerIsThCi B HY:KHOM nojoxeHun. ITonesHo 3apaHee
BBIYMCIUTE BbICOTY U asumyT ConHua B Baiem myHKTE Ha KOMMBIOTEPE B CepeANHE
3aTMEHHS W 3aKPEMuTh BCKO YCTAHORKY B 3TOM HaMpaRJICHUM.

Tem mobuTensiM acTPOHOMHH, KTO 3HAKOM C MOHTaXOM MPOCTEMLINX
(oTo3IeMEHTOR M 00OpalleHHEM C HUMHU, MOKHO PEKOMEHIORATh 3aMEHUTh (hOTOKaMeph
OTHOTHTIHBEIMU (OTORTIEMEHTAMH WM Jlake (POTOIKCTIOHOMETPAMH, TIPACTIOCOONB K HUM
Takue ke TPYOKM JUIA 3aIUThl OT MOCTOPOHHETO cBeTa. DOTOMETPHS OCYIIECTBIAETCS MO
MOKa3aHUAM PETVCTPHUPYIOIINX MPUOOPOB.

Ilpouenypa ¢ortorpadudeckoli ¢GoToMeTpHH 3HAYNTETHHO YIPOIIAETCS, €CIr
TMPAMEHNTH TIPOCTON KOPOHATBHBIN TpexTpyOuaTelii (oToMeTp, OAWH W3 BapHUaAHTOB
KOTOpBIX Obin pazpabotait B. B. lllapoHoBbIM u 3aTeM ycoBepleHCTBOBaH B. A.
BpormmroM n M. M. [laraeBsiM. DTOT (OTOMETP yIOOEH TEM, ITO OOCITYKMBAETCA OJHNM
HaOmoaarenem. Cxema GpoTomMeTpa nokazaHa Ha pucyHke Huxke. OH npeacTaBisieT coboi
METANIMYECKY0 KOPOOKY a, YKPEMUICHHYH Ha METAIMUECKOM WIH TIACTMacCOROM
OCHOBaHWM, B cajla3kaX € KOToporo nepemeruaercs (0T pyku) (haHepHbIH MOAKACCETHHK C
kaccetoi 9 X 12 cMm. BHyTpu kopoOkHM a MoMelIalTCs TPU JaTyHHble TPYOKH C, uepe3
KOTOpble CBeT magaeT Ha (orornnactuHky. TpyOxu dotomerpa umeroT anuHy 120 MM u
BHyTpeHHMH namametrp 10 MM, Tak 4TO Kakaas BOCMPUHMUMAET CRET OT TJIOLIAIKH
JWAMETPOM OKOJIO 5° U MIOIaAbio NpuMepHO B 20 KBaApaTHBIX TpagycoB. TpyOKH BHYTpH
BbIUEPHEHB! W B HUX BCTaBJIEHO TIO TPW AWadparMel AnaMeTpoM oT 8 10 6 MM. B mpoxoms-
HOM HETTyOOKOM BBbIpe3e HIDKHEll TMOBEpPXHOCTH OCHOBAHUS BIIOXKEHA W YKpeTuieHa
BHHTAMH TOHKAsd BBIUEpHEHHass MeTannnueckas TUTaCTHHA C TPeMS OTBEPCTHSAMHU
JIaMeTpoM 3 MM, pacriojlarafolumMucs 1o TpyOkamu. 3aTtBop W ¢oToMeTpa M3TOTOBIEH
W3 TIOCKOH TMIACTHHKM € OTBEPCTHAMH anaMeTpoM 12 mMm. OH JBWKETCA B paMKe,
yKperuieHHo Ha kpbiinke ¢portomerpa. [Tpu HeodxoauMOCTH CBETOGHUABTPHI BKIAABIBAIOTCS
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NJacTMacCOBOM OCHORaHMM. lleHTpanbHOe KanuMOPOBAHHOE OTBEPCTHE HMEET KPYIIYIO
dopMy, a OCTallbHbIE — SILIMNTUYECKYIO. Y LIGHTPATLHONO OTBEPCTHS MIoWAas S = 1r, a
y ocTaneHbix S = wr? *Seci, rae i — yron HakIOHa OCH KaHala K BEPTHKAIW. ITO CledyeT
WMETH B BUAY NpU 00paboTke HaOMoAeHUH.

HwkHAMP KOHIAMHW TpyOKH BCTAaBISAIOTCS B  JBYXCTyMeHUYaTble KaHAJbI
OCHOBaHWS, a BEPXHUMH — JBYXCTYyTIEHJYaThle OTBEPCTHA c¢eprdeckoro cerMenTa ,
MPOCBepJIeHHBIE B HEM TOoJ TeMH ke yrimamu B 30°, 45 u 60° k BepTUKATW; AUAMETPHI
cTyneHelt 3Tux oTBepcThil paBHbl 12 MM U 10 MM, uTOOBI O0ecTeUnTh HaAEKHOE
KpeNNeHne TPyOOK B CETMEHTE.

K HwkHell CTOpoHE OCHOBAaHMS MPUBEPTHIBAIOTCA YrOJIKOBBIC cajda3ku ISt
nepeMeLleHnsl B HUX (haHepHOro noakacceTHUKa. 3aTROPOM MPH 3KCMOHUPOBAHUU CITYKUT
npyroii chepuueckuii CErMeHT, B KOTOPOM NPOCBEPJIMBAETCS 25 OTBEPCTHIT InameTpom 12
MM, PacnoIOKEHHbIX MOA0OHO OTBEPCTHAM C(EepHIEeCKOro cerMeHTa. DTOT 3aTBOp mnepe-
meluaercss no cepuueckoMy CErMeHTY a B HeOONBLIMX Mpeaesiax Afs MepeKpbITHS €ro
oTBepcThil. Pydka, MpuKpemnneHHas K 3aTBOpPY, TMO3BONAET OBICTPO W PE3KO €ro nepemMe-
marts, obecreuynBas OAWHAKOBYHO JUIMTENBHOCTh JKCMO3WIHW I BCEX TPYyOOkK
¢dotomeTpa.

Bce BHyTpeHHwe netand (oToMeTpa, OTBEPCTHS 3aTBOpA, MeTaTTAdecKas
MNacTHHA W TOAKACCOTHHUK OKPAIIMBAIOTCA 4YepHOUW MaToBoil kpackoi. Ilpm pabGote ¢
mo0BIM W3 BapHaHTOB (oToMeTpa decerKkoBa kaccera ¢ GOTOTIIACTHHKON BKIIAIBIBAETCS
B MOJKACCETHHK, KOTOPbII 3aTEM MOJHOCTHIO BABUIaeTCs B Cada3kh U TOJILKO MOCIE 3TOTO
OTKpBIBAETCA Kpbilika KacceTol. [Tpn ncnons3oBanun GoTOMIaCTHHOK pazmepamu 9 X 12
CM TMOJKACCETHUK MOCE KaXIOW SKCMO3ULMU MepemMellaeTcs Ha 5 MM (ITpU MoJy4eHHH
Tpex 3aCBETOK) WM Ha 3 MM (MU YeThIpeX 3acBeTkax). [Tpu nHbIX pazmepax ¢oToMeTpa,
OTJMYAIOILMXCS OT OMMCAHHBIX, U (POTOMIACTUHOK ITOT CABUI HEOOXOOMMO paccUUTaTh
WM nogo0paTh OMBITHBIM MyTeM, UTOOBI 3aCBETKH HE HAKJIadblBAIMCh APYr Ha Ipyra.
KoHTpone nepemelieHns MOAKAacCeTHWKA OCYIIECTBASETCA MO MUUTUMETPOBOI IIKale,
HaHECEHHON WM HakKJIeeHHOW Ha PyUKy TOAKacCETHWKA. Tak kak Ha KaxIoW
¢oTomIacTUHKE MOKHO TIONYYWTh TOJNBKO TPHU-YETHIPE IKCITO3WINH, TO HEOOXOANMO K
KaXJA0My TOJAKAaCCETHITKY 3apaHee Moao0paTe W 3apaanTbk 4—35 KacceT, KOTOpPbIE MOTYT
TTOHAI00UTRCS 171 Oecriepe0oiiHOM padoThl hoTOMETpa BO BpeMS COTHETHOTO 3aTMEHWS.

Hab6moaeHust ¢ ¢oToMeTpoM MPOBOAATCS KAK B TEUEHHE MOJIHOTO, TaK U BO BpeMs
4acTHOTO 3aTMeHusl, HO npu ero daze He menee 0,8. JIuTebHOCTb IKCO3ULMHT 3aBUCUT OT
MPUMEHSEMOro copTa (OTOMIacTUHOK U noadupaercs 3apaHee: A 4aCTHOTO 3aTMEHUST —
MO 3aCBETKE OT AHEBHOro Heba, a [Jis MOJHOTO 3aTMEHHUSI — MO OKOHYAHUU CyMepek, koraa
Ha HeOe MpocTynalT JMillb SIPKUE 3BE3[bl MEPBOH-BTOPOH 3Be3AHON BeauuuHbl. Kak
MPaBUIIO, MPH MOJHOM 3aTMEHHH JUIMTEILHOCTh 3KCMO3KMLMI ONIM3Ka K 5 CeKyHOaM.

Ilpn moaroToBke mporpaMMbl HaOIIOAEHWH W TOCIEAOBATENBHOCTH ONepanuii ¢
(hoTOMETPOM HEOOXOMMMO 00s3aTENHHO 3HATHh MOMEHTHl KOHTAKTOB TIONIHOTO COJTHETHOTO
3aTMeHUs, YTOOBl pacCYUTaTh MOMEHTBI Havana SKCMOo3UIui. Bo BpemMs yacTHOTO 3aTMEHNS
JKenaTebHbl 3Kcrno3nunu 3a §, 5, 3, 1,5 n 0,5 MUHYTBI 10 BTOPOTO KOHTaKTa M Uepe3 Te XKe
WHTEPBAITBI TIOCHTE TPETHETO KOHTaKTa. UWCIo SKCMO3WIMI Ha MPOTHKEHUN TIONTHON (azbl
3aTMEHUS 3aBUCUT OT €€ MPOJAOKATEBHOCTH.
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KOPOHY WIIM WHOW yuacTok Heba, uTo obnerdaercs yCTaHORKOH Ha npudope XoTs Obl
MPOCTOTO BU3MPA.

Hna ydera aeiicTBus paccessHHOro aTMochepoil COMHEUHOro cBeTa JIOKCMETP
HaMpaBJISETCS HA YUacTKW Heba, pacnionoxeHHble Ha BeicoTe Connua B 10° oT Hero no 06e
CTOPOHBI, U TIPOBOJIUTCS MUHUMYM TIO JIBa OTCUETA B Hauase, cepeJHe U KOHIE MOJTHON
¢a3el 3aTMeHmWd. [lpyM HaTMUWW HECKONBKUX OTHOTHITHBIX ITFOKCMETPOB WX MOXKHO
UCTIONB30BATh € Pa3NUUIHBIMEA  cBeTOo(WIbTpaMu. Kak Obl HH OBITH  NFOKCMETPHI
OJHOTUMHBI, BCE e WX TOKa3aHWus HeoOXOAUMO CpaBHUTL Mexay cololi Mo
OJTHOBPEMEHHBIM HaOmMoeHnsM 0e3 CBeTO(WILTPOB OTHOTO W TOTO *Ke ydacTka Heba B
cymepkn. OCyLIECTBICHUE BHU3YyaJbHOH (POTOMETPUM COJHEUYHON KOPOHBI JIHOKCMETPOM
TpeOyeT Heckonbkux Habmogarenel, Kakabli W3  KOTOPBIX  BBIMOJHAET CTPOTO
ONpeNeNieHHBIE OrPAaHUYEHHBIC (QYHKLWH.

Konb cxopo mpueMHoe yCTPOWCTRO JIIOKCMETpa WM3MEHEHO YCTAaHOBKOI Ha Hem
TPyOKH, TO 15 MOJYYEHHMS YBEPEHHBIX 3HAUEHWH HWHTErpaqbHOro Ojecka COJHEYHOI
KOPOHBI HEOOXOIWMO JIOKCMETp 3aHOBO MporpaayvpoBaTh. [Ipy HEBO3MOKHOCTH
BEITIONTHUTE 3TO B NTabopaTopuu, HY)KHO W3MEPHTh TAKUM ITFOKCMETPOM (¢ TpyOKoif) Omeck
JIyHBI B IONMHONYHUY W B APYTHX ee (a3aX, 0OTMeTas MOMEHTHI BpeEMEHH ¢ TOYHOCTRIO 70 5
MUH.

Onpenenenne kodgduumenTa mnpo3payHocTH aTmocdepbl. Jlnsg  yuera
TIOTJIONIEHNS CBETa CONHEUHOM KOPOHBI B 3eMHOU atMocepe HEOOXOIWMO OTPEeNeTUTh
K03 PULMEHT NONIOIICHUST aTMOC(EPHI B ICHL COJIHEUHOTO 3aTMEHUS. DTOMH LU CIIYKUT
onnH u3 dotorpaduueckux QoTomeTpuueckux MpUOOPOB, BXOAHAs TpPyOka KOTOPOTO
3alUMLLIAETCS HEUTPaabHBIM (TEMHBIM) CBETO(GUABTPOM € U3BECTHBIM K03 dHLIHEHTOM Mpo-
nyckauus, TToaxoasiuuii HelATpaabHbINA CBETOPUILTP MOAOHUPAETCS 3aA0Jr0 10 COJHEUHOTO
3aTMEHHA 0 3aCBeTKaM HemocpeacTBeHHO oT CollHLA Ha TeX ke (POTOIMYIILCHAX, KOTOPbIE
npeAHa3HaueHbl 1 (OTOMETPUH COJHEYHOI KOPOHBI. 3aCBETKU MPOBOAATCS MPU Pa3HOM
BbeicoTe CONHIIA Haa TOPU3OHTOM, OT HaWMeHbIeW 10 Haubondbllel, Kaxkablil pa3z ¢
SKCTIO3WIMAMU  PA3NMYHOW  JUIMTENBHOCTH, HO  TIOBTOPSIIONIMMHCA B TOH ke
MocneaoBaTeIbHOCTH. B pe3ynbTate BHIOMpaeTcs SKCMO3WIMSA TaKOW AMWUTENLHOCTH, TIPU
KOTOpOl M300pakeHWs 3acBeTOK Ha (OTOAIMYIBLCHH He TiepefepKaHbl W B TO K€ BpeMs
XOpOUIO 3aMETHO pazinuve B cTeneHW WX mnodepHeHus. C 3ToH asKcrno3ulued W ¢
noaoOpaHHbIM HEHTpadbHBIM CBETOQUIBTPOM MPOBOAUTCS onpeaeiacHrue KodpduuneHTa
NpO3pavHOCTH aTMOCQEPH! B ACHL COJIHEUHOTO 3aTMEHHUS.

B 310T neHb Ha ToMm ke (oTomeTpe 3acBeTKH OT CONIHLIA IKCTIOHUPYIOTCS uepes
kaxabie 30 MUH Ha MPOTSKEHWU BCErO MHTEpBAIa BPEMEHH OT BOCXoaa A0 3axona CofHua,
3@ MCKJIIOYEHHWEM BPEMEHH TMOJHOrO COJIHEUHOrO 3aTMEHUS. Be3yciaoBHO, B 3amaiHbIX
yuyacTkax MoJOoChkl MOJHOH (a3bl, rae MOJHOE COJHEYHOE 3aTMEHHE NpPOU30HAET paHo
yTpoMm mpu Bocxoae CoNHIIA MM BCKOpe TIOCJe €ro BOCXOJa, He BCE Takue HaOMOAeHUS
MOTYT OBITE BBITIOJTHEHBI, HO MO OKOHYAHWHW 3aTMEHHS HEOOXOAMMO JIOBECTH WX JI0 KOHIIA.
B Tex MecTHOCTAX, T/ie 3TO BO3MOYKHO, CIIelyeT MONYUUTh OJHY 3aCBETKY MPHU HAUBBICIIEM
nonoxkennr CoNHIA Hall TOPU3OHTOM.

Ecnm, HaunHas ¢ wactHo# ¢a3wr 0,50 miepes MOTHBIM COTHETHBIM 3aTMeHUEM (¥ 110
¢daser 0,50 mocne ero OKOHUYAHWSA), BHITIONHATE TaKWe OTEpaldd depe3 KakIble 5 MUH,
OTMEYasi MOMEHTBI BPEMEHH € TOYHOCTBIO 10 5 C, TO 3TW K€ HaOmoIeHUs  JagyT
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BO3MOXHOCTb U3YUMTh OCJIabJIieHHE COJIHEUHOTO CRETa MPH Pa3HbIX (hazax 3aTMEHUS U TeM
CaMblM YTOUHUTb 3aKOH MOTEMHEHUS COJHEUHOr0 INCKA K €ro Kpalo.

N3y4denne pacnpegeneHusi ipKOCTH Mo Hedy W B 3apeBOM KoJibue. B nonoce
TOJTHOTO COJTHEYHOTO 3aTMEHUS OCBEMIEHHOCTh HEOECHOTO CBOMIA CO3/IAETCA HE paccesHUEM
mpaMbIX Tydelt CONHIA, a MHOTOKPATHBIM PAcCeTHUEM CBETA, MPUXOASIIETO W3BHE KOHYyCa
TYHHOH TEHH, OT TeX CIOEB BO3/yXd, KOTOPBIE PACMONOKEHBI B 30HE JTyHHOU MOTYTEeHH M
OCBEIAOTCA COTHEUHBIMY JlydaMH 4YacTUYHO 3aTMHBINErocd ConHIa. Y camoro ropH3oHTa
BO3HUKAET KPacHOBATO-pPO30BOE 3apeBoe Konblo. HabnromeHWs pacnpeneneHus SpKOCTH
Mo HeOy W B 3apeBOM KOIIbIE MO3BOJSIOT MONyUNUTh HEKOTOPBIE CBEJIEHNS O PACCEHBAIOIINAX
cBolicTBax aTMocdepsl, a KpOMe TOro, OHM HEOOXOOWMBI KaK BCMOMOTATeNbHbIE, €CIN B
TOH € MECTHOCTH MPOBOISATCS UCCIELOBAHUS SIPKOCTH COJHEYHOM KOPOHBI.

Jns u3ydeHust pacnpencieHus spkocTH no Hedy MOXHO, KOHEUHO, UCTONb30BATh
0ObIUHBIC (OTOIMICHOUHBIC KaMepbl WK (POTOIKCMOHOMETPBI ¢ oTosnemeHTamu. OnHaKo
3TO TPYIOHO OCYLISCTBHUMO, TaK Kak, BO-MEPBBIX, MPH HEOOXOAMMOCTH M3YyUEHHS SIPKOCTH B
pa3IMIHBIX ydacTkaX Heba Tpebyercs ot 20 g0 25 omHOTUMHBIX (oOTOKamep WIH
(hOTOIKCTIOHOMETPOB | CTOJBKO ke HabIonaTeneld, a, BO-BTOPHIX, BCE OTIEPAIH BO BpEMS
HaOMIOEHNI OIKHBl TIPOBOJANTECS CTPOTO OJHOBPEMEHHO (CHHXPOHHO), YTO YacTo
ObIBAET 3aTpyAHUTENBHO. [loaTOMY 174 3TO LEenw Jydlne BCEro M3TOTOBHTh W MPUMEHNTH
oueHb MpocToit Mpubdop — TpydUaThiii hoTomeTp akamemuka B. . Decenkosa.

Pazpe3 ¢otomerpa PdecenkoBa TOKa3aH Ha pUCyHKe HIDKe. B mpamoyronbHOMH
JCpPEeBSHHON KOpOOKe MOHTUpYIOTCS 25 TpyOOK, W3 KOTOPbIX OJHA HamparieHa
BEPTUKAILHO (B 3€HUT), BOCEMb — MOJ YIJIOM k BepTHkanu B 30° (uepes 45° no azumyry),
BOCEMb — Mo yriom B 45° u BoceMb — moa yriaom B 60°. V Bcex TpyOok nnameTpsl
BHELIHUX OTBEPCTHUil paBHBI | cM, a ux anuHa 12 cm. BHyTpu HUX umeroTcs auadparmabl
LIS YCTpaHeHHUs paccesiHus CBETa OT CTEHOK. BHM3Yy KOpPOOKM mpHKperuieHa TOHKas
METAJLINYECKasl MJIACTHHKA € 25 OTBEPCTUSIMM IMAMETPOM B 1 MM, NPOCBEPJIEHHBIMU NMOI
TEMU e YriaMHu, Mo KOTOPBIMU yCTAHOBIEHB! TPYOKH, W PACTIONOKEHHBIMHU NoJ HUMH. K
3TO TTACTHHKE TUTOTHO TIpWJeraeT Tockash Kacceta ¢ Qororpadudeckoil miaacTHHKON
pasmepamu He MenHee 9 X 12 cm. Kaccera BkmagbiBaeTcs B TUTOCKWH  (haHepHBIH
MOJKACCETHUK C JIIMHHON pydkodl W MOXKeT TepeMemaThcss B YrONKOBBIX calla3Kax,
TIPUKPETUIEHHBIX K HIKHEN cTopoHe (oTtoMeTpa. IlepeMenias 1o canazkam TOAKACCETHHK C
KacceTol, MOKHO Ha MPOTSKEHUM MOJHON a3kl COMHEUHOrO 3aTMEHHS MOJY4YUTh Ha
(doTonaacTHHKE OT TPEX OO0 MATH IKCMOZULMHA. BHYTpeHHsS MOBEpXHOCTHL TPYDOK,
METAJIMYECKass [JIaCTHUHA C OTBEPCTHUAMU M MMOIKACCETHUK OKPalLWBAOTCS UYEPHOMN
MaTOROH Kpackoii, 4ToObl He ObIIO OTpaXKeHUs CRETA.

PaccesiHHBIN CBET OT yuacTkoOB Heba, Ha KOTOpPbIE HAMparJeHbI TPYOKHU, MPOXOANT
CKBO3b HMX W OTBEPCTHUSI B METAUIMYECKON MJACTHHE W NPU KaXAOW 3KCMO3ULHMNA CO3AAET
Ha (OTOTNIACTHHKE TO0 25 MaJleHbKWX 3acBETOK pPazIMYHONW ToTHOCTH. IlepephiBbl B
JKCMO3NIUAX OCYIIECTBISAIOTCA KapTOHHOU KOpOOKOW, HakWaslBaeMOW Ha Bce TPYOKHM
¢doromerpa. OnHako TakoW CMOCOO TIepeKpPBITHS CO3/1aeT HEOJHOBPEMEHHOCTH W
HepaBeHCTBO B SKCTIO3WIINAX JJIST Pa3HBIX TPYOOK (oTomMeTpa.

Ot sTOTO HemocTaTka cBoOoneH (otomerp MdeceHkoBa, yCOBEpPHIEHCTBOBAHHBIN
M. M. JlaraeBsiM. 3TOT BapmanT (oToMeTpa Oolee clOKeH B W3TOTOBIEHWH, HO, KaK
MOKA3bIBACT OIMBIT, BIMOJIHE MOXET OBbITh CIENIAH B HEOOJNBIINX MACTEPCKHX. Ero paspes
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M300paXkeH BTOPbIM Ha pHCyHKe. DPOTOMETP COCTOMT W3 METALIMYECKOro MoJIoro
chepryeckoro cermeHta M, YKPENIEHHOr0 Ha METallIMYeCKOM KOoJible, KOTOpoe YCTa-

LS

v NS

HOBIIEHO Ha TITACTMAacCOBOM  KPYTJIOM
ocHoBaHuu. JlatyHHblie TpyOkH (Mx 25) pacnoyiokeHbl MEXAY CHepuueckuM CErMeHTOM a U
MNacTMAacCOBBIM OCHOBAHWEM C W 3aKPETUIEHBI B HUX CBOWMH KOHIAMH, YTO 00ecreunBaeT
MMPOYHOCTE MPHUOOPa W MPEIOXPAHAET €70 OT CIy4alfHBIX TOJOMOK.

HanGonee monmxonsmme pasmepsl netameit  ¢oTomMeTpa cremyfomme: y
METANTMYECKOTO KONbIla HApYKHBIM AuameTp 365 MM uW TommuHa 5—8 MM; Yy
TITACTMAcCOBOTO OCHOBAHUS ¢ AamMeTp 365 MM 1 TonmmHa 20 MM; pagnyc KpUBH3HBI ce-
puydecKoro cerMeHrta paBeH 250 MM U TONIIUHA OKONO 2—3 MM; y JATYHHBIX TPyOOK U
pnuHa 105 mm, HapyskHblH auamerp 12 mm u BHyTpeHHui nunametp 10 mM. B kaxayro
TpyOKy BCTaBJEHbl TpU AnadparMbl Ha PaBHbIX B3aUMHBIX PACCTOSIHUAX, Y BEpXHeEil
auadparmel anameTp 8 MM, y cpeliHei — 6 MM My HIDKHEH — 4 MM.

B niacTtMaccoBOM OCHOBaHMM MPOCBEPJIMBACTCA 25 CKBO3HBIX IBYXCTYMEHUYATHIX
KaHaJIOB: LEHTPaIbHbII KaHall MPOCBEPJIEH BEPTHUKANBHO, @ OCU OCTAIbHBIX OTKIOHEHBI OT
BepTukanu mox yrmamMu 30, 45 u 60° m pacnonokeHbl CUMMETPHYHO OTHOCUTEIHHO
[IEHTPATHFHOTO KaHana, yepe3 45° mo azuMyTy. CTyNeHH KaHAJIOB UMEIOT AHaMeTphl 12 MM
(Gonbuias cTyneHn) U 5 MM (MeHbIIas cTyneHs). B 3TOM ’ke OCHOBaHWM MpPOTAYUBAETCS
CTIOITHAA Kpyrnass BBITOUKA TNyOWHOW B 1 MM, B KOTOpPYKO BKIaJAbIBAeTCs TIOCKUH
METaNMAYeCKAN KPYr TakoW e TONIIUHBI ¢ KaNHOPOBAHHBIMU OTBEPCTUSAMH AWAMETPOM B
I MM (pammyc r = 0,5 MM), TIpOCBEpIIEHHBIMH TIOJI TEMH K€ yTIIaMH, YTO W KaHaIbl B



88 AcTtpoKA — Conmeunoe satmenne 29 Mapta 2006 Toma

COYETAHME JUlsl OIIHOTO HACEJIEHHOrO IMyHKTa! 3aKOHYMT CBOH NyTb TeHb JIyHbl no
Teppurtopur Poccuu B pecnybauke TyBa. TeHb MOKPOET M CTOJMLY JTOH pecrmyOnuku
KbI3bla1, rae MpoaoKUTENBHOCTL MONHON ¢ha3el coctaBuT | M 56 c. 3meck mnojHoe
3aTMeHWe TpoW30HaeT yxke Ha 3axode ConmHma W kutenn KbI3bina He CMOTYT YBUIETB
OKOHYAHWA YacTHBIX (a3 3armenws. BcTynme Ha TeppuTopwio MOHTOMWW, NyHHas TEHBb
COCKONB3HET C TIOBEPXHOCTH 3eMNH B paifoHe o3epa XyOcCyryn, HeJaleKo OT TPaHHUIBI C
Poccueli. Beero ke nyHHast TeHb mpo0GexuT no Tepputopun Poccum, ['pysnn n Kazaxcrana
paccTosiHHe

oxono 4500 kM. Ilo kapTe colHEYHOTO 3aTMEHUs BBl MOXkeTe OLIEHUTh YCIOBUS BUANMOCTH
3aTMeHHs B Balliem HaceneHHOM MyHKTE.

B npunoxenuu gaetcs Gosee moapobHas kapTa MOJHOTO CONHEYHOTo 3aTmeHus. Ha
6onee noapobHoil kapTe u3obOpakeHa yacTb Teppuropun Poccuu u ctpan CHI, rae Oyaer
BUAHO COJHeuHOe 3aTMmeHue 29 mapta 2006 roma. M3odasbl Ha 3TOH kapTe AaHbl uepes
¢da3y 0,1. MakcumainbHas ¢asza cCONHEUHOro 3aTMeHus Ha Tepputopun Poceun 1,021 6yaer
BHWJHA B MyHKTax TweIpHblay3 W bakcan (KaGapanHo — Bankapwus), KoTopble MpakTHYECKH
nomnanaroT Ha HEeHTpanbHyl0 JWHWIO 3atMenus. YacTHsle (asel cONHEYHOTO 3aTMEHWS
OymyT BUAHBI Ha Bce Empomefickoit wactw Poccun. Bennumna dacTHRIX (a3 maxe Ha
Kpaiinem Cerepe cTpanbl cocTaBuT okonio 0,4. IOxHee rpanutbl Konbckuii mogyocTpoB —
nonyoctpor TaliMblp gacTHBIE (azel OymayT Gombire 0,4. Uem roxkHee OT 3TOM MTHHUY OyIeT
HaXOJWThCsA TTyHKT, TeM Oonbire Oymer (asa dactHoro 3atMmenws Comnma. Ha awavm
Camapa-ExarepunOypr-Tomck da3za 3atmenus coctasut 0,8. CerepHee 3Toit nuHuM daza
OyzeT MeHblIe, a rOXkHee 3Toi nuHuM — Oonbiie. T.e., Hanpumep, B TloBomkbe (ha3bl
3aTMeHusi OyayT BapbupoBathes oT 0,8 1o 1,0. Honbiine dasbl 3aTMEHUs MPUXOAATCS HA
Hanbosee rycToHaceleHHYI0 YacTe Poccun.
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3a HeckoJbKO AHE OO 3aTMEHUs (POTOMETP YKPEIUIETCS Ha CTOJNOE BBICOTOMH
1,5—2 ™M, ycTaHOBJIEGHHOM Ha OTKpLITOM MecTe. JKejaTtenbHO OpHEHTHpOBRaAThL (GoTomeTp
TakuMm 00pa3oM, uToObl OQUH psAA ero TpyOOk Obll HAmparjieH MPUMEPHO MO IBUKEHUIO
JYHHOW TeHW. JTO HarpaBlieHWe HaXOTUTCH TIO0 KapTe 3aTMEHHUs] W OTIpeNeNnsieTcs yriioM
MEXIy TeHTPATbHOW JWHWEH Tmonockl TomHOW ¢assl W MecTHHIM MepHANaHOM,
TIPAOIMKEHHOE TIOJIOKEHNE KOTOPOTO JIETKO HAWTH TI0 KOMTIacy.

Ecnn nmeeTcs BO3MOXHOCTH WCTIONB30BaTh HECKONBKO (hoToMeTpoB (DeceHKoBa,
TO WHTEPECHO TTPOBECTH Ha HUX HAOMIONEHUs C pa3iidHbBIMU CBETO(QHIETPAMH, B TIEPBYIO
odepens € JKENTBIM W CHHHM, JUIA Yero HeoOXOAWMO 3aloKUTh CBETOQHWILTPHI TIOM
TpyOKkamu (oTOMETpa Ha METAIMYECKYIO MJacTUHY ¢ oTBepcTusimu. Haubosee ynoOHbI
LUl 3TOTO TUICHOYHBbIE CRETOQUILTPLL. Takue HAONIOAEHUS MO3BOJISAT W3YUUTh HE TOJLKO
APKOCTh, HO W LBET y4yacTKOB HeOa. JAWTENBHOCTH 3SKCMO3ZWLUMAW TMPHU  Pa3aNUHbIX
cBeTouIbTpax NoadUpacTes TakxkKe 3apaHee Mo JHEBHOMY M cymepeuHoMy Hely. OmHako
npu nonaHoi dasze 3aTMEHWs HaiileHHas IS CUHEro CBETO(MUIBTPAa AANTENBHOCTh
SKCTIO3WINH JTOJPKHA OBITh YMEHbIIIEHa MPUMEPHO Ha 2 ¢, a JUTS JKeNToro cBeToHIbTpa Ha
CTOITBKO )K€ YBEJTM9eHa.

Habnronerwst  SpKOCTH  3apeBOTO  KONbIIAa WHTEPECHO TIPOBECTH B MECTHOCTSX,
pacToNoKeHHBIX B CTOPOHE OT TEHTPATHHOW JIWHWH 3aTMEHWS W Aake BOJIM3W TpaHWI
TIOJTOCHI TIOJTHOTO 3aTMEHHWS, IPHUYeM He TOJNBKO BHYTPH, HO W BHe Tonockl. [1paBya, B 3TOM
TocelHEM cllydae He jajiee 5 KM OT TpaHumbl. JIns 3Tol Tlenw MOXKHO WCTMONb30BaTh
KOPOTKO(OKYCHbIE TJIEHOUHbIE (OTOKAMEPhl, PACMOJOXKHB HMX BEEPOM B MIOCKOCTH
TOpU30HTa, PABHOMEPHO BO BCEX HAMpPARICHMAX, HA OTKPBITON MecTHocTH. HabmoneHus
crousTcs K (hoTorpagMpORaHUIO YYACTKOR 3aPEROr0 KOJbLA Yepe3 PaBHBIC MPOMEKYTKH
BPEMEHM, TaK e kak u mpu GotomeTpun Heba. CteneHs aAnadparMUpoRaHusl 0ObEKTHRA U
JUINTEJILHOCTh  DKCMO3WLMK, B 33aBUCUMOCTH OT TIPUMEHSAEMONH MaHXpOMaTH4ecKoil
(doronnenku, nogdupaetcs 3apaHee (GoTtorpadupoBaHUEM 3apH KPAcHOro LBETa MOCHe
3axona Comnma. UToOBI TOCTOPOHHWH paccessHHBIM CBET He Tomagal B OOBEKTHB
¢doTokamepsl, Hy)kKHO HacaJuTh Ha HETO TIONBINH TMITMHAP, W3TOTOBIEHHBIH W3 KapToHa W
BBIUEpHEHHBIW BHYTpH. HaiinenHyro NpoIomKATENTEHOCTh SKCTIOZNIMN cliexyeT mpw ¢do-
TOMETPHH .3apEBOTO KONbIIa YBENWINTH B /iBa paza. Kakmas 3KCTO3WIHAST TIPOBOIUTCS Ha
HOBOM Kajgpe. MOXHO I 3TOM Ke TeNW TPUCTOCOOWTh HECKONBKO OJHOTHITHBIX
(OoTOIKCMIOHOMETPOR  WIIM  (DOTORNEMEHTOR, 3ALUMTHB HMX BXOAHBIE OTBEPCTUS OT
MOCTOPOHHErO CBETA MOJIBIMHU TPyOKaMu.
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IMMOJIOCA MMOJIHOT'O COJIHEYHHOTI' O 3ATMEHUA 29 MAPTA 2006 TOAA
(A.H. Ko3noerckuii)

[Tomocoif moTHOMN (ha3bl COTHEYHOTO 3aTMEHWS HAa3bIBAETCS COBOKYMTHOCTH MECT Ha
MOBEPXHOCTU 3eMJIM, MO KOTOPbIM MOCIECIOBATEILHO MPOXOAUT JIyHHas TeHb. Hauanom
MOJIHOTO COJHEYHOr0 3aTMEHMs CUMTAeTCs MOMEHT, KOTJa JIyHHas TeHb BCTyMaeT Ha
3emmo. Tlosmoca nonHO#N ha3bl 3aTMEHHS MMEET LEHTPAIBHYIO JIMHUIO W TPaHHLl —
CEBCPHYI0 U 10%HYK. Ha LeHTpalnbHONW JIMHUM TMONOoChl MOJAHOH (a3el 3aTMeHHs
NPOIOKUTENLHOCTh 3aTMEHHS MakcUMalbHa, HO Ul Pa3HBIX MECT OHa Omnpeaeisercs
wupuHoi nonockl. IHupuHa ke nonocel MoJHON (a3bl W3MEHSIETCS B TEUEHUE XOona
3aTMEHUS W OMpeNIENseTCa TON0KEHUEM JIYHHOW TEHW Ha MOBEPXHOCTH 3eMiu. [lockonbky
W3-3a KPUBU3HBI 3eMJIW Kpas W LEHTP BUAUMOTO ¢ JIyHBI Momymapus 3eMIn HaxXoaATcs Ha
PasHBIX PACCTOAHUAX, TO W AWAMETP JIYHHOW TeHW OyAeT HEOJAWHAKOB B 3THX MecTax. B
Hauale W KOHIE 3aTMEHWS AWaMeTp JYHHOH TeHW, a, COOTBETCTBEHHO, W IMUPHHA MOIOCHI
noxHoH (a3sl OyAeT MWHWMAaNBHOMN, T.K. JUTMHA JYHHOW TeHW OT JIyHBI 10 TIOBEpXHOCTH
3emnn OyfaeT MakcHManbHOW. B cepennHe e 3aTMEHWS AWAMETP JyHHOW TeHW Ha
MOBEPXHOCTH 3emau (WupuHa MosHOoW (aszbl) OyneT mMakcHMalbHBIM, MOCKOJIBKY AJMHA
JyHHO# TeHu OyneT MUHUMaIbHON. TTo3TOMY camble MPOAOJIKUTENIbHbIE 3aTMEHUS ObIBAIOT
B 3KBATOPHAIbHON YacTh 3eMJIN.

29 mapra 2006 roma moJHOE COJHEUHOE 3aTMeHHe OyaeT HabmopaTthes Ha
Teppuropun Poccun u ctpad CHT (I'pyszus, Kazaxcran). lllupuna nonockl 3aTMeHust Ha
Tepputopun I'py3un u KaBkazckux pecny0iuk Poccuun coctaBut okosno 200 kM, a B KOHIIe
3aTMeHnss Ha Ttepputopun Tyebl Oynmer yxke Menee 100 km. Tens JlyHsl kocHeTcd
TIOBEPXHOCTH 3eMIIM B ToUke ¢ kKoopauHatamu 37°,90 3amamHoit nonroTtel 1 06°,24 roxHOM
MAPOTHL. MaKcHMyM 3aTMEHWS TPOW30HIET B TOUKe ¢ KoopawHatamMu 16°,9 BocTOUHOMN
JONTOTHl M 23°,4 ceBepHO MHUPOTHL. 3aKOHUWTCS 3aTMeHWe (TeHb JIYHBI COCKOTB3HET C
TIOBEPXHOCTH 3€MJIM) B TOYKe ¢ KoopawHartamu 99°79 Bocrowroi monrorsl w 51°,45
ceBepHOi wupoTkl. TTonHoe 3aTmeHue Haunercss B 08 yacoB 36 MUHYT MO BCEMUPHOMY
BpeMeHH B Bpazunuu y BoctouHoit okoHeuHocTH FOxHoit Amepuku. CepennHa 3aTMeEHHS
npuzgetcst Ha 10 yacoB 11 MuHYT (th= 4 M 11 ¢) B Adpuke Ha rpanuue Jlneun u Yana.
3akoHunTcs 3aTMeHue B 11 yacoB 46 MUHYT He TeppuTopuu MOHroaun Oau3 rpaHuLbl ¢
Poccueii. Croe agmxkeHue no tepputopun Poccuu n crpad CHI' nyHHasi TeHb HavyHET Ha
Teppuropun I'pyzun ¢ nyHkra I'ypayra, rie nojiHoe 3armeHue HauHercst B 15 uvacos 13
MHHYT 53 CEeKyHIbl 10 MOCKOBCKOMY JIeTHEMY BpemeHHW (neTHee BpeMs B 2006 romy
BBOAUTCA ¢ 26 MapTa). [IpoaomKuTeTbHOCTE TIOTHOW (hasel 3aTMeHus B ['ynayTe coctaBuT
1 munayTy 53 cexynmsl Tipu aze 1,004 . Jlamee Tens JIyHBI HaKpoeT W3BECTHBIN TOPOI-
KypopT CyxyMHn W Onusiexkalllne HaceJleHHbIE MyHKTBI, TA€ MPOJOIKATENBHOCTh TOJHON
(ha3wl COCTABUT yKe TOYTH 3 MUHYTH. B momoce momro# ¢azer okaxyTes Takxe 3yranad 1
IloTH, rie MpoIOKUTENFHOCTD TOJTHOW (Da3bl cOCTaBUT, COOTBETCTBEHHO, 2 M 49 cu | M
49 c. Tokunye Teppuroputo I'pysun, TeHb JIyHbl BCTYNUT Ha TeppuTopuio Poccuu n cpasy
*®e nokpoeT nyHkT Jombaii n dnuznexaine HacenaeHHbie myHKThl (Kapauaeso-Uepkeccus),
a 3arem ropoa KapauaeBck riae npoaoKUTENLHOCTb MOJNHON a3kl cocTaBut 1 M 23 c.
OTcroma JiyHHas TEHb HA4YHET [BMXKEHUE HA CEREPO-BOCTOK K ACTpaxaHu, camoMy
KPYMHOMY rOpolly, KOTOPbIH MONajacT B LEHTPAIbHYIO NOJ10CY 3aTMeHUs Ha EBponelickoil
yactu Poccun, 1a n Boo6mmie B Poccun. Cpeant TopoAoB, MOMAAAlOMNUX B TOJIOCY MOJHON
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¢dazbl mexay Tpysueit v AcTpaxaHckoil o0JacThio, OyayT cledyrlolllMe ropoaa Hu
npuiieralole K HUM HaceJIeHHbIe MyHKThl: ECCeHTYKH, rae NMpoaoKUTEeIbHOCTh MOJHON
¢a3bl cocrarut 2 M 18 ¢, bakcan u TripHblay3 (KabapauHo — bankapus) ¢ MakcUManbHOM
TIPOAOIKUTENBHOCTRIO TTIONTHOU (hazsr Ha TeppuToprw Poccwm 3 M 17 ¢, Eccentykn (2 M 18
¢), Hampuux (3 M 06 c), Munepansasie Boasr (2 M 05 c¢), [lsturopck (2 M 35 c),
KucmoBoack (2 M 32 ¢) u  Bymennorck (1 M 15 ¢). B nonocy momHo# ¢azer 3aTMenuns
TONAaJar0 TakXke HaceleHHble MyHKTH fora KanMelknd v AcTpaxaHckol obmactd. BeicoTa
COJTHIIA HaJl TOPU3OHTOM B 3THX HACENEHHBIX MyHKTaX BO BPEMS 3aTMEHNS COCTABMT OKOJO
40°, 9to GmarompuATHO ANs HabmomeHWH. Uem naipmie JyHHas TeHb OyAeT yXOAWTh OT
UepHOMOPCKOro mobOepexbs, TeM MeHblle OyneT CTAaHOBWTBCHA LIMPUHA MOJOCHI MOJHOM
(a3bl 3aTMEHUS M YMEHBLIATHCA MaKCHMallbHasi MPOAOKUTENBHOCTh MOJIHOTO 3aTMEHHS
Ha LeHTpalibHON nuHuK 3atMeHns. Boicota ConHua Tak ke OyneT yMeHbLIAThCs N0 Mepe
NPOABUKEHUS! K BOCTOKY Poccuu. ActpaxaHu JiyHHas TeHb AOCTUrHET B 15 uacor 24
MUHYTBI M0 MOCKOBRCKOMY JIeTHeMY BpemeHU. Becwh nyTwh oT Kapauaercka no AcrtpaxaHu
JUTUHOH B 557 KM JTyHHasi TeHb MpoOexuT Bcero 3a 7 MUHYT 40 cexyH U cpeaHss CKOPOCTh
JIBYKEHUST TEHW TI0 TIOBEPXHOCTH 3eMIN B 3ToH obnactw coctawt 1,2 km/cek. B camoii
AcTpaxaHu TIpOJOJDKUTENTLHOCTE TIOJTHOW (ha3bl cOCTaBUT Bcero 36 ceKyH/, T.K. JIyHHas
ToJroca TIoNTHO# (ha3bl 3aTMEHNs 3aXBaThIBAET €€ JINITb CBOMM ceBepHBIM KpaeM. Ho yxke B
roposie Kambizsik, uTo 1okHee AcTpaxanw Ha 25 KM, TPOJOIDKATENHHOCTD TTONHOM (has3bl
coctaBuT 2 MuHyThl 18 cexyHa. Ho ecnu Bol npoenere Ha 1or eme 28 KM 0 HaceneHHOTO
nyHkTta Kuporckuii, To cmoxkeTe Hab/OAaTh MOJHOE 3aTMEHHE 3 MHHYThI C HEOOJBIINM,
IMouTn Takas € NPOLOIKHUTENEHOCTL MOJIHOTO 3aTMeHHs OyaeT B mMyHKTax Mywmpa u
Tuwkoro B ngensTe Bonrn. 3-X MHHYTHas NpONOKUTENBHOCThL MOJHON (a3el OyneTr B
nyHkre Kacnuiickuit (Kanmbixust), uro B 120 kM k roro-zamamzy oT AcTpaxaHH.
EcTecTBeHHO, UTO OeHBb 3aTMEHUs B ACTpaxaHW M €€ OKPECTHOCTSIX MOJHOE CONHEYHOE
3aTMeHHe OyayT Habjwoaarh JHOOMTEIN acTPOHOMHUU U ACTPOHOMBbI-MPOQPECCHOHANbBI CO
Bcelt Epometickoit wactm Poccum! Croeobpazubiit  Actpodect-20062. IlokwHyB
AcTpaxaHCKyIO 00NacThb, JIyHHas TEHb BCTYNMUT Ha TeppuTopHio KazaxcTtana W nMpoiiaeT mo
[Tpukacmiiickoli HU3MEHHOCTH Ha €ero TePPHTOPHH, TOKPBHIB X\I CTaHIWd AKKOIbh |
AKKbIcTay. Yike uepe3 MUHYTy T€Hb HAKpoeT KpymHbI ropoa ['ypeeB Ha peke Vpam, rae
TIPOIOIDKUTENLHOCTE  TIONTHOW  asel  cocTaBuT 2 M 52 ¢ W 3TO MakcuMambHas
NPOIOJDKUTENLHOCTh 3aTMEHHUS B HACEJIeHHBIH MyHKTax Ha Tepputopun KazaxcraHa. [lanee
TEHb MNPOWAET NO MajoHaceleHHbIM paionaMm Kazaxcrana, a cieayrluni KpyIHbIi
HACEJIEHHBIH NYHKT Ha MYyTH JIyHHOH TeHW BCTpeTuTcd ToJibko 4depe3 1000 ¢ auwHum
KWIIOMETPOBR. JTo OyaeT ApKaiblK, FA€ MPOAOKHUTENBHOCTE MOAHON (a3bl COCTABUT 2 M
33 c. Uepe3 2 MUHYThI JlyHHas Te€Hb AOCTUrHeT cTojuubl KazaxcraHa ActaHsbl. [TonHoe
3aTMeHWe B ActaHe HauHercs 15 yacoB 40 MHUHYT MOCKOBCKOIO JIETHEro BpemeHu. Ilocine
Actanbl TeHb JIyHBI TTOKpOeT Topoa DKnubacTys, TAe TPOJAOIKUTENHHOCT TTOTHOH (has3bl
coctaeUT 1 M 49 c, mpoifner roxkHee ropoaa [laBmomap W TOKWHET TEPPUTOPHIO
Kazaxcrana. BHOBb BcTynuB Ha Tepputoputo Poccwn, nTyHHas TeHs y rpaHnn Kasaxcrana
MPOKPOET TMyHKT MuxatinoBckuii (Anrtaiickuli kpali), a 3areM ropoa PyOuosck, rae
TTPOAOIKUTENBHOCTE TIONHOM (ha3el cocTaBUT 2 M 06 c. [lokunye Anraiickuii kpaif TeHb
JIyHBI OKpOET aAMUHUCTPATHBHEIN LEHTP [opHO-AnTalicK, KOTOpBINH OyAEeT HAXOANTHCS B
nosioce noJiHo# ¢assl 1 1 aBrycra 2008 rona. [Ira nonHeIx 3aTMeHus 3a Ara roaa!! Peakoe
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C._NTETEPBYPT

Hauano yactHoro 29 Mapr 2006 r 1411 A==03" B=33"
CepenmHa sarteHHa 15:09 Az=19" B=32"

Faza=049
F.oHew yacTHoro 16:07 Az=35" B=29"

n

13:30

MYPMAHCK

Hauano wactHoro 29 Mapr 2006 r. 14:22 As=08" B=24"
CepenmHa zarrenuda 1510 As=21" B=2F"

K.oHeu wacTHoro 15058 A3=33" B=21°
Faza=0.35

MYpMaHCK
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OBCTOATEJIBCTBA ITOJHOTI'O COJJHEUHOT O 3ATMEHHA
29 MAPTA 2006 TOJA
(A.H. Koznosckwif)

OO6cToATeNnbCTBA TOJTHOTO COTHEYHOTO 3aTMeHHS 29 MapTa 2006 roa BEIYHCIEHBI
¢ nomotisio porpammbl AK 4.0 KysnenoBa Anekcanapa w3 Hwxknero Taruna. Bo Bpems
MOJIHOTO COJIHEUHOTO 3aTMEHHS MOJHOE 3aTMEHUE BMIHO TOJILKO B Y3KOH MOJiOCE MOJHOMH
(a3el. CeBepHee M IOKHEE TMOJIOCHI MOJNHOM (a3bl 3aTMEHHS BHOHBI UYacCTHbIE a3kl
3armeHud. [To kapTe 3aTMEHHS XOPOLIO BUIHO, YTO YEM Aallblie OT MOJOCH MOJHO (da3bl
pacrofioeHO MyHKT HAOMIOACHUS, TEM MEHbLIAs 4acTb COJHEYHOTO [MCKa MOKPOETCS
JIyHoii u Tem meHble Oyaet (aza 3aTMeHHs. MeCTHOCTb HaXOMALIAsACS B MOJIOCE MOJHOI
(a3bl onucaHa B rnare «[losnoca nonHoro comHeuHoro 3aTMeHust 29 mapra 2006 ropay.
YacTHOe 3aTMEHHE B 3TOT A€Hb CMOTYT HaOMIOAATh MKWTENHW BOCTOUHOW wacTh bpasumiw,
Cesepnoit u llearpansraoit Adpukn, Cpenreit Azun, Uamnn, Kuras, MoHTOTHH W cTpaH
Twubera. YactHble ¢ha3pl 3aTMEHWS CMOTYT HaOMOAAaThCS HA TEPPUTOPUH Beeil EBpots 1 B
aKBaTOpUHM ATIAaHTHUYECKOTO OKeaHa, BKIo4as McrmaHmwro W ceBepo-BOCTOUHYHO HacThb
I'pennanaun. YacTHoe conHeuHoe 3aTMeHune 29 mapta 2006 rona HauHETCS HA TEPPUTOPUN
bpazunuu B 07 uacor 38 MuHYT B 3TOM MOMEHT nyHHas TOJyTeHb BCTYNHT Ha
NMOBEPXHOCTL 3eMau npu Bocxoae CosHua. 3akoHUMTCS 3aTMEHHe yxe Ha Erpoasznatckom
KOHTHHEHTE B 12 yacoB 45 MUHYT 1O BCEMUPHOMY BpeMeHH rpu 3axoae CoJiHua.

Ha reppuropun Poccum yacTHOe conHeuHOe 3atmeHue HauHercs B 13 uacos 59
MUHYT N0 MOCKOBRCKOMY JieTHeMy BpemeHH Ha UYepHomopckom mnobepexne. JlyHHas
MOJIyTE€Hb, MPAaKTHUECKH, OIHOBPEMEHHO NOKpoeT ropoaa Horopoccwuiick, I'eneHmKUK,
Tyarnce, Coun. Jlanee myHHas NoJdyTeHb HAYHET ABMKeHHe TIo EBponeiickotli yactu Poccun,
OXBaTblBasi Bce OONBITYIO TEPPUTOPHUIO C Kaxkaoi MHUHYTOH. Uepe3 uac Bcs EBpomnetickas
yacth Poccum, tor 3amamgnoi Cubupm w KazaxctaH OyAyT MOKPBITHI
nonyTeHsto JIyHel. 3aTeM nonyTeHs JIyHBI OyfeT MPOABHATaTLCS AAbIIE Ha
BOCTOK U B 15 wacoB 30 MHHYT O MOCKOBCKOMY JIETHEMY BPEMEHH HAUHET
nokuaatek 3emmo B LlentpanbHoit Cubupu. Ho vacTHoe 3aTMeHue Oynaer
npoaoIkaThes ewe Honee yaca, a nonyreHb JIyHsl OkOHUATEABHO COHACT €
NOBEPXHOCTH 3emiau B 16 yacoB 45 MHMHYT MO MOCKOBCKOMY JIETHEMY
BPEMEHH. Bua yacTHOro 3aTMEHHMS B Pa3/IMUHBIX MyHKTaX, MOMNAaJarolinX 00NaCTh
JIlyHHOH nojyTeHu, OyaeT HEOIMHAKOB, HO BO BCEX MyHKTaX COJHEUHOE 3aTMEHUE HauHETCS
¢ 3anaaHoro (mpaBoro ot Habmoparens) kpas CoaHua. OkoH4yaHue
3aTMEHHS MPOW30MAET Ha BOCTOUHOM (JICBOM OT HaOMOJaTelNis) Kparo
Connma. Jlanee, mo cxemam Als OTAENBHBIX TOPOJAOB, 3TO XOPOIIO
BHAHO. B Hauane 4YacTHOTO 3aTMEHHS Ha TPAaBOM Kparw CONHEYHOTO
JINCKa MOSIBNIAETCA yImep6. OTOT MOMEHT SBNSETCS MOMEHTOM | KOHTaKTa
COJJHEUHOTO 3aTMEHWs, TpHW KoTopoMm ¢asa 3aTMenus pasna 0. Jlanmee
(aza Bo3pacTaeT N0 MaKCUMAJIBHOTO 3HAYEHWA, TPHUXOIIIMIETOCS Ha CEpeinHy 3aTMEHWS.
Ecnn nyHKT HaxoguTcs B nojoce MmoaHoi (aswl, TO B 3TOM MyHKTE NMPOU30¥IeT NojHoe
COJHeuHoe 3aTtmeHue. Eciau myHKT HaxoauTtcss B obigacTW MOJyTEHH, TO B CepeluHe
3aTMEHHS COJIHEUHbIH AMCK MAKCUMAIILHO CKPOETCS 3a JYHHbIM AWCKOM W OyAET BUICH B
BUIE APKOr0 JYHHOrO cepra, «pora»  KOToporo  obpaileHsl  BHMU3. B nyHkrax,
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HAXOSILMXCSl FOXKHEE TMOJI0ChI MOJIHOM (asbl, «poray 3Toro cepna OynyT odpalleHbl BBEPX.
Uewm panblie oT MoJaockl NOJAHOMN (a3bl, TeM cepn OyaeT Oosblie U aajgee OyaeT UMETh yxke
He BUI cepna, YLWEpOHOro aucka aaxke nmpu MakcumanbHobl ¢aze (dassl or ©=0,4 no
©=0,0). MakcumManbHas ¢aza 9acTHOTO 3aTMEHNST OOBITHO BBIPaKaeTCs B COTHIX JIOJNAX OT
envHATE], Tae 1 — monHas ¢aza zatmenns. [lomnas ¢aza Moxer GbITh GOJBINE €AWHHUIIBI,
Harpumep 1,01. DTo 3aBUCHT OT TOTO, HACKONBKO AWAMETP BHAWMOTO JYHHOTO JIFCKa
OonpIle mMaMeTpa BWAMMOTO CONHEYHOTO ancka. YacTHble ¢assl WMeroT 0003HadeHns
0,90, 0,85 w 1.m. Ha kpato myrHO# momyTenn ¢aza paHa 0, T.e. ®=0. /g oTmensHO
B3SITOTO TIYHKTAa, TIOKPBIBAEMOTO TYHHOH TEHBIO WITH TTONYTEHBIO X0/ 3aTMEHNS OTMEJaeTCs
KOHTAaKTaM¥" JIYHHOTO JUCKA C COJIHCUHBIM. I[J'lﬂ MOJIHOTO 3aTMCHHUA ITO 6y£lyT 4 KOHTAaKTa,
a [UIS 4acTHOro 3aTMEHHNS — 2 KOHTAaKTa M cepeivHa 3aTMeHus (MakcuMansHas ¢aza). [Tpu
MOJIHOM 3aTMEHWH MEPBbI KOHTAKT OMpEAeiseTcs KacaHWeM BOCTOUHOro (JIEBOrO OT
Habmogarens) Kpas JyHHOTO [ucka 3anagHoro (mpaBoro OT Habmojartens) Kkpas
COJIHCYHOTO JUCKa. BTOpOP’I KOHTAKT MPH TMOJHOM 3aTMCHHUH OMNPEAC/ISICTCd KaCaHUEM
BOCTOYHOTO (JIeBOTO OT HaOmroaTens) Kpas JyHHOTO JWCKa BOCTOYHOTO (JIEBOTO OT
HabmomaTtens) Kpas CONHEYHOTO 1Wcka. TpeTwi KOHTAaKT TpW TIOJNHOM 3aTMEHWH
oTipefienIsieTcs KacaHWeM 3aragHoro (TpaBoTo OT Habomarens) Kpas JYHHOTO JIFCKa
3anasHoro (TMpaBoro OT HAaOmoAaTelNs) Kpask CONHEYHOTO NMucka. UeTBepThIii KOHTakT MpH
TIOJTHOM 3aTMEHWH OTpe/IeNiieTcsl KacaHWeM 3arajgHoro (TpaBoro OoT HabiomaTens) Kpas
JYHHOTO JWCKAa BOCTOWHOTO (JIEBOTO OT HaOIFonmatens) Kpas CONHEYHOTO aucka. Mexmy
NEPBLIM U BTOPBIM KOHTAKTAMU MPOUCXOANT YACTHOC 3aTMCHUE C BO3pACTAOIIUMU (ba3an1
3aTMEHUSA, a MEKAY TPECTbUM U YCTBEPTbLIM KOHTAKTaAMU MPOUCXOOUT YACTHOC 3aTMCHHE C
y6blBa}OLLll/IMI/I (ba3avvm 3aTMEHUS. Y YaCTHOTO COJIHEUHOTO 3aTMCHHUS UMEIOTCS TOJIbKO JBa
koHTakTa. TlepBblii (Hauano 3aTMeHuWs)), KOTOPbIH ONMpEAE/seTcs KacaHueM BOCTOYHOIO
(neroro ot HabmoaaTeNns) Kpas JyHHOTO IMCKa 3anagHoro (Mparoro OT HabmoaaTens) Kpas
COJIHEYHOIO [MCKa, W MOCJEAHMWH (KOHEL 3aTMEHUsl), KOTOPbIM onpeiessiercs: kacaHuem
3anasHoro (TpaBoro OT HaOmroaTeNs) Kpas JyHHOTO JWCKa BOCTOYHOTO (JIEBOTO OT
HabmomaTtens) Kpast COJHEYHOTO AWcKa. J[ms 9acTHoro 3aTMeHns HanOoliee WHTEPEeCHBI
KOHTAaKTHl 3aTMEHHS W €T0 cepeirHa ¢ MakcuManbHo (azoil. Ilpu dazax Gonpmwux 0,90
3aMeTHO TIOTeMHeHWe Heba W cTymeHwe cyMmepek. s TOWHOTO OmpeneNeHns MecTa
TIepBOTO KOHTaKTa HeOOXOIUMO 3HATh TIO3WIMOHHBIN YroN TOYKM KOHTaKTa. J[ma KpymHBIX
ropoaoB JdHbl CXEMbI 3aTMCHHUA, 110 KOTOPBLIM 3TOT YIojl MOXKET ObITb JIErKO HaﬁﬂeH. I[J'lﬂ
APYTruxX ropoaoB, HaxXOAALIWXCH AaXE€ Ha AO0CTATOYHO 60/1bLIOM YAQJICHUU DTHUX MYHKTOB,
MO3ULMOHHBIM yroa Oyder, mnpakTH4yecku, Takum xke. [Ipu onpeneneHun BpeMeHH
KOHTaKTOB, HEOOXOAMMO CTPEeMHThCs K TouHOocTH 0,1 cek, HO Ha MpaKkTHKE OOBLIUHO
TOYHOCTL cocTasiuder 1 cex. Ecau Bbl onpenensiete MOMEHTBI KOHTAKTOB BHU3YallbHO, TO
MMEET CMbICI MOTPEHUPOBATHLCS MMEPE/ 3aTMEHMEM Ha DIICKTPOHHOM cekyHpomepe. TTpu
3TOM TIOKa3aHWs CeKyHH 3aKphIBAIOTCS, 4TOOBI OBITM BUIHBI TOJNHKO TTOKAa3aHWsS MUHYT W B
MOMEHT TIOSBJIEHAST OuYepeHOW MWHYTHl HaXWMaeTcss KHOTKa (DWKCallii BpEMEHH.
Iloka3zaHns CceKyHI TOKaXyT Ha CKOJIBKO 3amas3/ieiBaeT Bama peaknws mpw ¢uKcanmm
MOMEHTOB BpeMeHW. /I HarisimHOCTH XoAa 3aTMEHHs B PA3NMIHBIX TyHKTaX Poccwmn
TIPUBOAATCST cXeMBbl 3aTMeHns. [ ynoOGcTBa BpeMsi KOHTAKTOB /ISl BCeX NMYHKTOB
nAaeTcss MOCKOBCKoe JeTHee. Jlng TepeBoma B MecTHoe Bpems Bam HyxHO nWIIb
npubaBuTL pa3HULY BpeMeHHW Balllero myHkTa ¢ MOCKOBCKHUM BPEMEHEM.
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CXEMBI COJIHEYHOT'O 3BATMEHNUA
29 MAPTA 2006 TOJA IJA TOPOJOB POCCUN

Ha mannbIX cxemax MpeacTaBeH X0 3aTMEHUS IS OTAENbHO B3ATHIX MyHKTOB Ha
Tepputopun Poccun, KOTOphIe MoTanarT B obmacTh 3aTMeHns. Ha Bcex cxemax Bpemsi
JAHO MOCKOBCKOe JeTHee! LleHTpanbHas OKpYXHOCTh n3oOpakaer muck Comama. Tpu
OKPYKHOCTH Ha JTHHWH 0003HauaroT TUck JIYHEBI, TepeMemaromuiics Mo XOay 3aTMEHWS.
Ileppas OKpPYXHOCTh (HWKHSAS Tipamast), w3o0paxaromas guck JIyHel, oTMedaer
MecTomnonoxenre JIyHbI B MOMEHT TIEpBOTO KOHTaKTa C COJIHEUHBIM THUCKOM (Hayano
3aTMeHHsA).  BTopas okpyXHOCTb (LIGHTpalbHas) OTMEYET MeCTomnoJjokeHue JIyHbl B
CepeaMHe 3aTMEHUSI B MOMEHT MakcumanbHO (asbl. TpeTbs OKpYKHOCThL (BEPXHSs JeBast)
OTMEYaET MecTonoJoxkeHne JIyHsl B MOMEHT MOCIEIHEr0 KOHTAKTa C COJHEUHBIM IUCKOM
(xoHeu 3aTMeHus). OTMETKM Ha JAMHWU IBWXKEHUs JIyHbl 0003HAUAKOT MOCKOBCKOE JIETHEE
BPEMSl HAXOXKICHUS LIEHTPaA JYHHOrO AMCKA Ha JaHHOM Touke nuHuK. CepeanHa 3aTMEHUS
oTMeUeHa OTAeNbHO Toukoit Ha mrHMH. B nA(OpManmonHoi 4acTi cXeMbl JaHbl MOMEHTHI
Hadaja, cepeIWHBl W KOHIA 3aTMEHWS B JaHHOM TMYyHKTE TO0 MOCKOBCKOMY JIeTHEMY
BpeMeHH. Kpome 3ToTO, YyKazaHa MakcWMalibHas (a3a 3aTMeHWS W TOPW3OHTAIbHEIE
koopawHaTEel CONHITA HA MOMEHTH KOHTAKTOB W cepenuHy 3atMeHms. CokpaieHne «Azy
ob6o3Hauaer azumyT ConHma, a cokpamiende «B» — ero BRICOTY Haja TOPWU3OHTOM B
MOMEHTHl KOHTaKTOB W B cepelwHe 3aTMeHus (0e3 yuérta pedpakuuu).  A3UMYT
OTCUMUTBIRAETCS OT TOUKM tora. OTpULATeNeH K BOCTOKY U MOJOXKHUTEIICH K 3anany OT kora.

MOCKBA
Hauano vactHoro 29 Mapr 2006 r. 1410 As=12" B=37"
CepenmHa sarrenudA 1515 As=31" B=34"
P aza=0E5
F.oHew wacTHoro 16:18 A3=48" B=23"
Mockea
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BOJIOT 1A

Havano yactHoro 29 Mapr 2006 r. 1415 43=15" B=33"
Cepeayia sarmenda 19017 Az=33" B=30"
F.oHeu sacthoro 1617 Az=48" B=25°

Eonoroa

Faza=059

13:30

KA3AHbBb

Havano yactHoro 29 Mapr 2006 r. 14:19.-’-‘-:3=28° B=34"
CepenmHa arrenuda 1526 As=46" B=29"
K.oHey vacTHoro 1628 Az=61" B=22°

12:30
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H. HOBTOPOJ

Havano vactHoro 29 Mapr 2006 r. 1415 43=21" B=3&"
CepeauHa satmenna 15020 Az=39" B=31"
F.onew vacTHoro 16:23 As=HE" B=25"

HisH1A_Hosropon

13:30
TAMBOB

Havano wactHoro 29 Mapr 2006 r. 1410 43=17" B=39°

CepenmHa sarteHHa 15:18 As=37" B=35"
Koneu wacTHoro 16:24 Az=54" B=23"

Tamboe
Paza=076
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CAMAPA

Hauano vactHoro 29 Mapr 2006 r. 1418 Az=300° B=35"

CepenmHa sarteHHa 15:26 As=49" B=30"
F.oHeu vacTHoro 16:31 Az=64" B=23°

Camapa
Paza=083

13:30

BOJITOT'PA I

Havano yactHoro 29 Mapr 2006 r. 1410 A3=22" B=42°
CepenkHa zaTheHuda 15:27 As=43" B=36"
K.oHeu vacTHoro 16:29 Az=60° B=28°

EBonrorpan
Faza=0490
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ACTPAXAHbB

Havano wactHoro 29 Mapr 2006 r. 1412 43=28" B=43%"

CepenmHa 3atkenda 15:24 Az=43" B=35"
Koney wacTHoro 16:32 Az=E5" B=27"

coun

Havano yacTHoro 29 Mapr 2006 r. 1359 43=13 B=49°
CepedmHa sartiediHa 15014 A43=39" B=47F
P, Konew yacTHoro 16:235 A3=58" B=34"

(oM
Faza =093



100 ActpoK A — Conneunoe 3aTmerwe 29 Mapta 2006 rona

HAJIBYHUK

Havano wactHoro 29 Mapr 2006 r. 14:04 Az=21" B=48"
. CepenmHa sartedda 15018 Az=45" B=417

Y KaoHeu yacTHoro 16:23 Az=62" B=31°

"\

OPEHBYPI

Havano yactHoro 23 Mapr 2006 r. 1422 A3=33" B=35"
CepegyHa sarmeHda 1530 Az=05* B=28"
F.onew wacTHoro 16:35 As=70" B=20°

OpeHdypr
Paza=0491

13:30
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EKATEPUHBYPT

Havano yactHoro 29 Mapr 2006 r. 1428 Az=43" B=2%°
CepeauHa sarmeHda 15:32 Az=h9" B=22"
K.oney vacTHoro 16:33 As=73" B=15"

ExaTepuHtypr
Faza =030

13:30
BOPKYTA

Hauano vactHoro 29 Mapr 2006 r. 14:32 As=44" B=20°
CepeguHa satmeHda 15:26 As=h7" B=18"

F.oHew wactHoro 16:18 As=70" B=12"

BopryTa
Faza=053

4:00
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XAHTbI-MAHCUNCK

Havano yactHoro 29 Mapr 2006 r. 14:33 Az=52" B=22"

CepenmHa arrenda 1533 As=66" B=16"
K.oHew vacTHoro 1630 Az=73" B=10°

XAHTE_MancKick
Paza=072

1730

HOBOCHUBHUPCK

Havano yactHoro 29 Mapr 2006 r. 1442 Az=63" B=18°
CepenmHa sartenda 1542 As=82" B=10"
F.onew wacTHoro 1639 Az=93" B=02°

HoBOCHMOMDCK
Paza=032

13:30

1700

17:00
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KPACHOSAPCK

Havano yactHoro 29 Maor 2006 r. 14:45 A3=73" B=12°
CepenmHa atkenda 15:43 As=90°" B=04"

KpacHoApCK
Faza=089

TOPHO-AJITAWCK

Hauano vactHoro 29 Mapr 2006 r. 14:45 As=73" B=17"
e CEPEAMHE 38TMEHMA 13040 A3=03" B=08"

. [ OpHO-ANTaWCK
\ Fasa=1.02 Nondoe! 2,18 MunyTE

13:30
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ToMCK 14:42 15:42 16:38 0,88
TOJIBATTHU 14:18 15:25 16:30 0,82
Tpunoam 13:08 14:22 15:39 0,77
Tyna 14:08 15:15 16:19 0,69
Typa 14:42 15:35 - 0, 66
TiOMEeHbB 14:32 15:34 16:34 0,81
YiaH Yne 14:51 15:14 - 0, 44
HauaJo MpY 3axomne
Ynau- BaTop 14:54 15:15 - 0, 39
HauaJo Mpu 3axomde
YJIBAHOBCK 14:17 15:24 16:28 0,79
Yors OpIBHCKUIA 14:50 15:27 - 0, 67
HauaJo MpM 3axode
yers UIMMCK 14:46 15:39 - 0, 82
HauaJo Mpu 3axode
Yba 14:24 15:30 16:33 0,83
YxTa 14:26 15:24 16:21 0,58
XaHTE MaHCUMCK 14:33 15:33 16:30 0,72
XeJIb CUHKU 14:09 15:05 16:00 0,44
YenabuHCK 14:28 15:33 16:35 0,85
YeBokCcapr 14:18 15:23 1l6:26 0,73
YepkeCcck 14:03 15:17 16:28 0,99
Unra 14:50 14:52 - 0, 02
HauaJo Mpu 3axode
SamucTa 14:07 15:20 16:29 0,97
fApocyaBib 14:14 15:17 16:18 0,63

ObcrosiTenibeTBa cojiHeuHoro 3armerus 29 mapra 2006 rona
B ropojaax Poccuun, CHI™ u 3apy0eixbs, nonajarwiiux B nojiocy noaHOro 3aTMeHus..

B Tabauuy o0CTOATENLCTR COMHEUHOro 3aTMeHust 29 mapra 2006 roga B ropoaax
Poccun, CHI' u 3apybexbsi, nonagalolIMX B TMOJOCY TMOJHOTO 3aTMEHHS BK/IIOUCHBI
KPYIHbIE HACEICHHbIC MYHKThl W aIMHMHUCTPATHBHbIE LEHTpbl Poccuu. Jlis NyHKTOB
TIOTIANIAfONHAX B TIOJNOCY TIOJHOTO 3aTMEHWS TIPUBOAWTCS Jpyrast TabJInIa, conepikammas He
TOIBKO KpYITHbIE HaceNeHHbIe TYHKTHI, HO HeOOIbINe TIOCENKH TOPOJCKOTO THMma. B
JanHyfo TabnWIly BKIIOYEHBI He TOJNBKO TMyHKTHI Poccwn, no w ['py3snm m Kazaxcramna,
oTHOcsmwxca K ctpanam CHI'. B Tabnwne naetcs Bpems B yacax, MUHyTax W CeKyHAax 2 v
3 KOHTaKTOB W MOMEHTa MaKCUManbHOU (a3bl (BpeMs 2KH, BpeMs 3KH W BpeMs Max),
penmmamHa (azsl ((aza) U MPOACIKHUTENLHOCTE TIONHOM (a3el B MuHYTax U cekynmax (T)
COJIHEYHOIO 3aTMEHUS B IaHHOM NyHKTe. Bpemsi npHBOANTCS MOCKOBCKOE JIeTHee.
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O6cTosTe/ibeTBA CONHeUHOro 3arMenus 29 mapra 2006 rona

T'opon

AbaxaH

Anvic Abeba (Ad)
AJTKMD
ApxaHTeJsIbCK
ACcTpaxaHb

APUMHEI

Barmano
Bapnayn
Benropon
BepeszsnHumku
Bumck

BouH
Bpazunua (l0Am)

Bparck

Bpecrt

Bpanck

B Hosropon
Bapmarsa
Burebck
Brnaornkasxas
Brnagummp
Bonrorpan
Bosiornma
BopkyTa
BopoHex
BaTxa

I'omerne

ropa OropTeH
TopHO- AITanCK

I'ouuBuu
ielelciziNii
T'vonHO
Hakap

BpeMﬂ MOCKOBCKOE€ JIETHEE

Ha4YaJIOo

14:46
13:31
13:10
14:21
14:12
INomHoe!
13:30
13:57
14: 43
14:03
14:26
14:44
13:50

yOBBanmre Gasel IpM BOCXOOE

14:47
Hayvasio
13:55
14: 05
14:09
13:54
14:04
14:07
14: 13
14:10
14:15
14:32
14:07
14:21
14:01
14:28
14:45
Monuoe !
13: 55
14:07
13:58
12:10

Haub . BeIMYMHA
dbasa KOHeLl ¢aBu
15:45 - 0, 96
14:22 15:13 0,20
14:15 15:22 0,52
15:16 16:10 0,48
15:24 16:32 1,00
0,66 MMUHYTE
14:46 16:03 0,87
15:12 16:23 0,72
15:44 16:41 0,97
15:13 16:21 0,77
15:28 16:28 0,71
15:45 16:41 1,00
14:49 15:47 0,43
13:18 13:23 0,09
15:42 - 0, 88
npY 3axone
15:00 16:04 0,58
15:12 16:17 0,68
15:10 16:09 0,53
14:57 16:00 0,54
15:08 16:11 0,59
15:21 16:31 0,98
15:17 16:20 0,67
15:21 16:29 0,90
15:17 16:17 0,59
15:26 16:18 0,53
15:16 16:23 0,77
15:24 16:25 0,068
15:08 16:13 0,66
15:28 16:25 0,65
15:45 - 1,02
2,18 MuUHYTH
14:38 15:22 0,23
15:21 16:31 0,98
15:01 16:03 0,55
13:08 14:12 (0,60

B ropomax Poccun, CHI' n 3apyGeskns, monagarommx B 001aCTh 3aTMEHUS.
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Henu 15:03 15:49 16:31 0,28 Hapeaxn Map 14:28 15:21 16:13 0,48
OyouHKa 14:38 15:29 16:18 0,52 HuxHeBapTOBCK 14:37 15:36 16:32 0,74
ExaTepuHbypr 14:28 15:32 16:33 0,80 Huxnuii HoBropon 14:15 15:20 16:23 0,70
VBAHOBO 14:14 15:18 16:20 0,65 Hroxamnt Tarum 14:28 15:31 16:31 0,77
xeBCK 14:23 15:27 16:29 0,75 HoBokysHelK 14:45 15:44 - 0, 96
NpKyTCK 14:50 15:28 - 0, 69 Hosocubupck 14:42 15:42 16:39 0,92

HauvaJyio IpM 3axone HOpMﬂbCK 14:38 15:29 16:18 0,53
MOMKapiona 14:19 15:23 16:26 0,72 Onecca 13:52 15:04 16:15 0,79
KazaHb 14:19 15:25 16:28 Q0,75 Omcr 14:37 15:39 16:39 0,91
KaJmeMHTpan 13:58 14:58 15:58 0,49 OpeHOypT 14:22 15:30 16:35 0,91
KaBys (A3) 14:44 15:43 16:38 0,51 Open 14:06 15:13 16:19 0,70
Kawp 13:27 14:47 16:06 0,86 Opck 14:25 15:33 16:37 0,95
Kanyra 14:08 15:14 16:18 0,67 Ocuto 14:04 14:52 15:40 0,30
Kaca®mnanka (Ad) 12:58 13:54 14:54 0,39 [Naprx 13:39 14:32 15:26 0,34
Kemeporo 14:43 15:43 16:39 0,92 MepMb 14: 25 15:29 16:29 0,74
Kunmaca (Ad) 12:10 13:14 14:22 0,47 [leTpO03aBOICK 14:15 15:12 16:09 0,49
Kucrnosonck 14:03 15:17 16:28 1,01 lTenza 14:14 15:22 16:27 0,79

Monuoe! 2,93 MUHYTH llckoB 14:07 15:07 16:06 0,52
KupoeBCckum 14:12 15:24 16:33 1,02 PelKkbL ABUK 14:29 14:31 14:33 0,00

Nosroe! 3,15 MMHYTH Pum 13:28 14:36 15:45 0,60
KocTpoma 14:15 15:18 16:19 0,64 Pura 14:03 15:03 16:02 0,49
KpacHomap 14:00 15:13 16:25 0,94 Pocros Ha [Jony 14:03 15:15 16:25 0,89
KpacHodapcCck 14:45 15:43 - 0, 89 Poccusa CpenHas 14:28 15:32 16:33 0,82
Kyznemkap 14:25 15:27 1le6:27 0,71 PasaHb 14:11 15:17 16:21 0,70
Kypck 14-:04 15:13 16:20 0,73 ¢ KaMpimimHKa 14:21 15:28 16:31 0,82
Kyprau 14:31 15:35 16:36 0,86 CamapkaHn 14:37 15:42 16:42 0,68
KEISBIT 14:49 15:46 - 1,01 Camapa 14:18 15:26 16:31 0,83

NMomuoe! 1,96 MMHYTH Canexapn 14:33 15:28 16:21 0,56
Jaroc 12:05 13:17 14:37 0,96 CapaHck 14:15 15:22 16:26 0,76
Jnmnenx 14:08 15:17 16:22 0,75 CapaTos 14:13 15:22 16:29 0,84
JloHOoOH 13:45 14:33 15:22 0,28 CankT- [leTepbypT 14:11 15:09 16:07 0,49
MaTHUTOTOPCK 14:26 15:33 16:35 0,89 CeBacTonons 13:52  15:07 16:19 0,87
MamKoT 14:00 15:15 16:26 0,96 Cepos 14:29 15:30 16:30 0,72
Manpun 13:17 14:12 15:09 0,36 CMOJIEHCK 14:05 15:10 16:13 0,62
Maxaukaia 14:09 15:23 16:32 (0,95 Coun 13:59 15:14 16:25 0,98
MuHCK 14:01 15:05 16:08 0,59 Cogusa 13:38 14:51 16:04 0,76
MorTunesn 14:03 15:08 16:12 Q0,62 CraBpornoibs 14:03 15:17 16:27 0,97
MockBa 14:10 15:15 16:18 0,65 CTOKTOJIEM 14:05 14:58 15:52 0,38
MypMaHCK 14:22 15:10 15:58 0,35 CypryT 14: 36 15:35 16:31 0,72
HabepexHbie YesiHb 14:22 15:27 16:30 0,78 CHIKTEBKRAP 14:24 15:24 16:22 0,6l
Haspanb 14:05 15:20 16:30 0,99 Tambos 14:10 15:18 16:24 0,76
Hanmpuux 14:04 15:18 16:29 1,01 Tounmcu 14:04 15:19 16:30 0,95

Hosnuoe! 3,08 MUHYTH Teeps 14:10 15:14 16:15 0,61
Haltpobu 13:44 13:56 14:07 0,01 Terepan 14:12 15:24 16:31 0,69

Tenn- ABUB 13:37 14:56 16:12 0,85
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OyHKT Bpems 2xH | Bpems NMAX | Bpems: 3kH | ®asa T
TymayTa (I'pysusd) 15 13 53 15 14 49 | 15 15 46 | 1.004 | 1 53
Cyxyvu (I'pysus) 15 13 49 | 15 15 16 | 15 16 43 | 1.011 | 2 54
loTmu (I'pysus) 15 14 41 | 15 15 36 | 15 16 30 | 1.004 | 1 49
Ouamumpa (T'py=us) 15 13 59 | 15 15 40 | 15 17 20 | 1.021 | 3 22
Tammu (I'pysus) 15 14 21 | 15 15 57 | 15 17 32 | 1.016 | 3 11
Txkeapuen (I'py3wsa) 15 14 18 | 15 15 59 | 15 17 40 | 1.023 | 3 22
Syraunm (Tpy3wus) 15 14 38 | 15 16 02 | 15 17 27 | 1.011 | 2 49
Kapauaegck (Poccusa) 15 16 05 | 15 16 46 | 15 17 27 | 1.002 | 1 23
Kucnosonck (Poccus) 15 16 31 | 15 17 47 | 15 19 03 | 1.008 | 2 32
HPMHOXEHMH TrprHays (Poccus) 15 16 08 | 15 17 47 | 15 19 26 | 1.021 | 3 18
Eccenryku (Poccus) 15 16 52 | 15 18 01 | 15 19 10 | 1.007 | 2 18
Naruropck (Poccus) 15 16 56 | 15 18 14 | 15 19 31 | 1.009 | 2 35
Xenesunosonck (Poccus) 15 17 07 | 15 18 15 | 15 19 22 | 1.006 | 2 16
1. Cnmcok coTHeYHBbIX 3aTMEHHUH 10 KoH1a 21 Beka. MyHepankHse B 15 17 21 | 15 18 24 | 15 19 26 | 1.005 | 2 05
l(spaosz”aﬂ (Poccust) 15 16 59 | 15 18 38 | 15 20 16 | 1.021 | 3 17
2. KapTa BUIUMOCTHU COJTHCYHOI'0 3aTMECHUSA 29 MapTa Hanpuwuk (Poccus) 15 17 05 | 15 18 38 | 15 20 11 | 1.015 | 3 06
2006 roxa B Poccum. reopruerck (Poccws) 15 17 21 | 15 18 45 [ 15 20 09 | 1.011 | 2 48
Horonasnoeck (Poccus) 15 17 15 | 15 18 52 | 15 20 29 | 1.018 | 3 13
Haprkana (Poccus) 15 17 26 | 15 18 57 | 15 20 28 | 1.014 | 3 02
Matickuit (Poccus) 15 17 44 | 15 19 14 | 15 20 44 | 1.014 | 3 09
NpoxnanHuit (Poccus) 15 17 40 | 15 19 15 | 15 20 50 | 1.017 | 3 11
SeneHokyMck (Poccns) 15 18 03 | 15 19 19 | 15 20 35 | 1.009 | 2 32
Bynennosck (Poccus) 15 19 10 | 15 19 47 | 15 20 24 | 1.002 | 1 15
Manro6ek (Poccust) 15 18 53 | 15 19 47 | 15 20 42 | 1.004 | 1 48
Mosnok (Poccus) 15 18 38 | 15 19 58 | 15 21 19 | 1.010 | 2 41
Hedrexymck (Poccus) 15 19 17 | 15 20 43 | 15 22 09 | 1.012 | 2 51
I0xHO- CyxokyMck (Poccus) 15 19 50 | 15 21 26 | 15 23 03 | 1.022 | 3 13
Kouy6&ern (Poccus) 15 21 23 | 15 22 24 | 15 23 24 | 1.005 | 2 02
Jlaraus (Poccus) 15 21 57 | 15 23 31 | 15 25 06 | 1.021 | 3 08
Acrpaxaub (Poccns) 15 24 08 | 15 24 26 | 15 24 45 | 1.000 | O 36
Kamersak (Pocens) 15 23 17 | 15 24 26 | 15 25 35 | 1.007 | 2 18
TypeeB (KasaxcTas) 15 26 57 | 15 28 23 | 15 29 48 | 1.016 | 2 52
Makar (KasaxcraH) 15 28 21 | 15 29 41 | 15 31 01 | 1.013 | 2 40
Kynbcape (Kazaxcral) 15 29 19 | 15 30 18 | 15 31 16 | 1.006 | 1 58
SMBa (KaszaxcTah) 15 32 19 | 15 33 39 | 15 34 59 | 1.015 | 2 40
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IyHrT Bpemsa 2xu | Bpems MAX |Bpems 3xu | ®asa T
Apxanek (KasaxcraH) 15 37 58 |15 39 14 |15 40 31 |1.019 |2 33
AcTaHa (KasaxcraH) 15 40 08 |15 41 14 |15 42 21 |1.012 |2 14
EpMeHTay (KasaxcraH) 15 41 04 |15 41 48 |15 42 32 |[1.004 |1 28
OcakapoeBka (Kasaxcran) |15 41 22 15 42 08 15 42 54 (1.005 |1 32
SxubacTtys (Kasaxcran) 15 41 45 |15 42 39 15 43 34 [1.007 |1 49
EpMax (KaszsaxcTad) 15 42 50 (15 43 03 15 43 15 |1.000 |0 25
Muxannosckuit (Poccus) 15 43 06 |15 44 06 |15 45 13 |(1.013 |2 O7
Bonuuxa (Poccus) 15 43 19 |15 44 14 |15 45 09 |1.008 |1 50
Tocnenuxa (Poccus) 15 43 40 |15 44 40 |15 45 40 |1.011 |2 O1
Pybuoeck (Poccus) 15 43 46 |15 44 48 15 45 51 |1.013 |2 06
3MenHOTOPCK (Poccus) 15 45 09 |15 45 20 |15 45 31 |1.000 |0 22
Besioxypuxa (Poccus) 15 44 24 |15 45 25 |15 46 26 |[1.014 |2 03
AnTavickuit (Poccus) 15 44 29 |15 45 32 |15 46 35 ([1.016 |2 06
TopHoO- Anranick (Poccus) |15 44 36 |15 45 39 |15 46 41 |(1.016 (2 05
Keseun (Poccus) 15 45 48 |15 46 46 |15 47 44 |1.016 |1 56

Jnd TyHKTOB, He mMomnaBmuX B 00e TaOnWibl, OOCTOATENBCTBA MOTYT OBITh
BBISICHEHBI T0 KapTe B [lpmmoxkenwn. [lonoca momHOM (a3el ompenemsieTcss JBYMS
OMM3KUMU TUHUAME TI0 00e CTOPOHBI KOTOPO# oTMeUeHsl n3onuHnd (u3o¢assr). Uzodassr
nanel "epe3 ¢azy 0.1, T.e. kKaxmas cleayromas W3ONWHUS MeHbIIE Tpenslaymieil Ha
®=0,10, ecau cuwtaTh OT MOJOCH MOJHON (hazbl. Bennuunna ¢asbl as TOH WM WHOM
U30JIMHUU OTMEUEHA MO KpasiM KapThl 3aTMEeHHs. Bce MyHKThI, HAXOAALIMECS Ha TOH WM
WUHOH W30JIMHWK, OYAYyT UMETh OJAMHAKOBYIO MakcHMalbHYlO a3y 3aTMeHus. OauHakoBas
¢daza 3armeHus Oyner, Hanpumep, B ropoaax Mocksa u HMeanoro (0,65), B.Hosropoae,
Bopkyte v Hopunbcke (0,53). ns onpeaeneHus mpuMepHoil ¢asbl 3aTMEHUS B MyHKTaXx,
He momnaBlIMX B TaOdMLbI OOCTOATENBLCTB 3aATMEHHS, HEOOXOAMMO MO KapTe 3aTMEHUS
OTIpe/IeTATh TIoNokeHNe Bamero myrakTa. 3ateM, pa3due Ha 10 yacTell IpOMEKYTOK MEKITY
IBYMST cCOCeHMMHU u3o(dazaMu, Kyna TomajaeT Bam TyHKT, OTMEPWTH PaccTOSHHWE OT
Bamero nynkTa no onmmkatimeit m3odassl. [IpuMepHOe BpeMs KOHTAKTOB HAXOAWTCS TI0
ommkaitimemMy x Bamemy HaceeHHOMY TYHKTY TOPOMY, YKa3aHHOMY B OIHOM W3 TaOmwII
00CTOATENLCTE 3aTMeHWs. Kak TIpaBWiO OHO oOTiWYaeTcss OT OJwkalimero Topoma Ha
HeCKOIbko MUHYT. Ecni Bam TyHKT HaXOoAWTCS 3amaaHee YKa3aHHOTO B TaONWIle TOpoJa,
TO 3aTMeHue y Bac HauHeTcs paHblle, a eciu Baul MyHKT HaXOAUTCS BOCTOYHEE
YKa3aHHOTO B Tab/IMLIE rOpo/a, TO 3aTMEHUE HAYHETCS MO3KE.

TakoBo B 00lIMX vepTax cojHeuHoe 3aTveHue 29 maprta 2006 roma — nepsoe
MOJIHOE COJIHEUHOE 3aTMEHHE, KOTOPOE CMOryT Habmopats »utenu Poccun B 21 Beke. 3a
OCTaBIIICECS BPEMS 10 3aTMEHUSI, JIIOOUTEIN aCTPOHOMHUU CMOTYT XOPOLIO MOATOTOBUTHLCS K
HaOJFOIEHUSAM 3TOTO 3aMedaTelbHOTO SIBIICHHSA: TTIOTOTOBUTE TENEeCKOTHI W (PoToanmaparsl,
BCEBO3MOXHBIE 3JEKTPOHHBIE YCTPOUCTBA, W3TOTOBUTH CAMOCTOSTENHLHO TPHOOPHI s
HaOJFOTEHII COTHETHOTO 3aTMEHUs. Y CTIETIHO TOATOTORKH K HAOMOIeHAM 3aTMeHHs !
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Bua 3emun u3 kocmoca Bo Bpemst
MOJIHOTO COJIHeYHOro 3aTMeHnus 29 maprta 2006 roaa
(B ueHTpe H300paKeHUs] BUIHA JIYHHAS TEHb)

YBakaeMble 1100UTeH ACTPOHOMHH!

“Actpobudnuoreka”) nocny:kut Bam HaaeKHBIM CNYTHUKOM TPH MNOArOTOBKE K HAOMIOACHUSAM
9TOTO 3aMeuarteNhHOTO saBjeHns. Cheyiomel KHUTON W3 3TOW cephH TIAHWpYeTCs BHITTYCTHTh
33 KHUry “ActpoHomus ansi Beex”. B Heil Bbl y3HaeTe 0 TOM, Kakue HaOMOAEHUSI MOMKHO MPOBOAMTH
N TONBKO HEBOOPYIKEHHBIM [1a30M, T.€. 3TO KHHIa s MO00r0 W KHKAOTrO, KTO XOUYET 3aHUMAThCs
‘E‘ ; ;‘ acTpoHOMUeH, HO He WMeeT Teleckona wimn OwHOks. KoneuHo, kHura OyaeT monesHa W BceMm
OCTaJbHBIM JIIOOUTENSIM ACTPOHOMUM, LIKONbHUKAM U cTyaeHTaM. [ oa Beixoaa B ceeT — 2005
Ecan Bel XoTHTe OBITH B Kypce BCeX OCHOBHERIX ACTPOHOMHYECKHX fIRJIEHHH Mecsna, To Bam
nomoxker exemecssuHuk «Kanenaaps Habniogaressn» U eReroaHuk «AcrpoHomuueckuii Kanenaaps na
2005 roa», koTopeiii Bel MoskeTe 3aKka3ath no email: sev_kip2@samar atr ansgaz.gazpr om.ru njm cxkauath
¢ caiitor aBTopa. Ecin y Bac ects goctyn xk MntepHer, To BRI Bcerna moskeTe y3HATH caMble CReKHe
ACTPOHOMHYECKHE HOBOCTH M MHOr0 Apyroii wHpopMaumu no acTPpOHOMMH Ha caiiTax aBTOpa
http://astrogdaxy.ru, http://moscowaleks.narod.ru Jru caiitel - Bam HeHW3MeHHRIH# CNYTHHK B MHpe
ACTPOHOMUH!
Crs13aThCs ¢ aRTOPOM MOsKHO 10 e-mall: sev_kip2@samaratransgaz.gazprom.ru. Ky Bamux oT35BOR
1 MPEVIOMKEHUH 10 APYTUM FOTOBSILLMMCS M3AaHUSAM U padoTe CaTOB.

Hckpenne Bauw.

Hanetoch, uto «Conneunoe 3armenue 29 wmapra 2006 ropa»  (BTOpas KHUra M3 Cepuu
"..) .&.'

Kosznosckuii A H.
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