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IMABUY— cyzip’s TliBgenHoi miBkyJi He-

0a. Haisackpasima sopsa: a — Ilikok,
1.93™.

3 repuropii YKpaiHM HE BHUIHO.
ITABJIOB Muxkona  Hwukudoposuu

(1902—1985) — poc. actporom. 3 1930
npamosas y Ilyakoscekiit ob6cepsaropii, 3
1946 — npod. JleHiHrpaACbKOro yH-TY.
Hayk. mpaui CTOCYIOTbCH aCTPOMETDII.
3anponoHyBaB HU3Ky HOBUX METOAIB acTp.
BU3HAUEHHS 4acCy i NpsMUX MNiJHECEHb 3ip.
P03po0MB KOHCTPYKILi0 TOPU3OHT. Macax-
HOTO iHCTPyYMEHTa BEJIMKOi OINTUYHOI CHJIHU
(1937) i pasom 3 4. 4 Maxcymosum —
KOHCTPYKUIK0 MEHICKOBOro rnacax>XHoro
inctpymenra (1944).
INAOIHHA KOMETH HA IOIIITEP
— mnajaiHHg OCKOJIKiB kometu Illymen-
kepiB—Jlesi 9 Ha FOnimep y cepnni 1994.
Y sunHi 1992 kxomera IllymeiikepiB—
JleBi 9 ynacainok npoxomxenHst uepes Po-
wa nopoxununy Hmnitepa Oyna posipsana

«KomeTHu#t mnoisg® Ha ULIAXYy HAO
FOmnirepa.

Moszaika kometn Illymeiikepis — Jlesi 9,
CKJIafleHa 3 LIeCTH OKPeMMX 300paXeHb,
ofiep>KaHUX 32 JOITOMOTOO LIMPOKOKYTHOI
KaMepH TeJleckona Xabb6sa 17 TpaBHsa 1994
. Bigcranp Mmix dparmerntamu A i W craso-
BuTh =360" (o Bignosigae 1 150 000 km).

npuIyIMBHUMKU cuiaamu Ha 21 ¢parmeHr,
3araJjbmyBaJia i Ctaja CYNMyTHMKOM ILJIaHE-
th. Okpemi ¢pparmeHTH pO3ipBaHOI KOMETH
maau piamerpu a0 10 km, ixHS maca —
6ausbko 1012—1013 kr. IIsupkicts 36u-
eHHs 3 KOniTepoM KOMETHOrO <«Imoiszaa»
(nuB. puc.) nocsirana 60 km-cl.

IMepumit ¢pparmerT A (BCi OCKOJIKM KO-
METHM TO3HaueHi Oyksamu Jat. abeTKY Bif
A 70 W y nopgaaky OuikyBaHOro ix
NajiHHe) Bpi3aBCS B ra3oBy OOOJIOHKY TuIa-
Hetu 16 yunHa 1994. Ockinbku npocTopo-
Ba JIOKAJi3alig SBUILA OY>XXE HECHPUSTIIM-
Ba JUIS CIIOCTEPEXEHb 3 IOBEPXHI Jemui
(koMeTa majgajia Ha HeBUAMMMM i3 3emuti
0ix Hmnitepa), 3acofamu HazeMHOI
acmpoHoMil BAAJIOCH CIIOCTEPIraTU TiJIbLKU
BignasieHi Hacniaku najiHHg. Uepes kijbka
XBUJIMH micng naginHga ¢parmeHra A
wBuake obepranns Kmitepa (no6a Ha
HbOMY TpuBac BCbOro 10 roamH) BHMBEJO
Miclle majiHHg Ha BuauMuil OiK MJaHeTH,
Tofi OyJI0 3apEECTPOBAHO AYXKE IMOTYXKHHUIA
cnajax, SCKpaBillMM, HiX CYNYTHHUK
KOmnirepa lo. TemHy niasMmy, IO BHMHHUKJIA
B amMocgepi TJIAHETU BHACJHIAOK MajiHHS,
CIIOCTEPIrajiM BIIPOAOBXK KLIBKOX 0.

ITapinua ¢parmenta G (18 nunuga) cy-
NIPOBOAXKYBAJOCSd BHUKHUAOM B aTMocdepy
PO3>XApEHOr0 CTOBNAa rasiB 3aBBUINKM I10-
Hax 2 000 kM, sckpasicts skoro OyJaa mo-
piBHsSHHA 3i cBiTiHHAM yciei ranern. 3a
OLiHKaMM, y LbOMY BUIAAKY BHIIJIMIACH
eHepris, eksiBajieHTHa BUOYXy 6 MJIH. Me-
raTOHH TPHHITPOTOJIYOJy, a pPO3paxyHKO-
BUM JiamMeTp ockoska ~3 kM (miamerp
HaMbibIWoro HebecHOro Tijia, WO 3a ma-
M’aTi JIIOACTBA 3iTKHYyJOCH i3 3emiey —
Tynezycokozo Mmemeopuma — OLiHEHO B
30 M).

AHani3z cnocrepexeHb CBifUMTbL MPO TE,
o OKpeMmi (pparMEeHTM KOMETH BCTHUraJu
MPOHU3ATHU KiJIbKACOT KiJIOMETPiB ra3oBoi
000JIOHKHM, TEpUI HiXX TEPTH i HarpiBaHHS
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PO3pUBAJM iX HAa MEHmI KyCKM. IXHiil pos-
najy CyrnpOBOAXYBaBCS BOTHSHMMM Crajia-
XaMH, a caMi JiJISHKM CrajaxiB pO3IIMPIO-
BAJIUCS, MiiMMaauCd Bropy i NpPOHUKAIM Y
BepxHi mapu  atrmocdepu. Tu-
CAYOKiZIOMETPOBi TUIIMU MPOTArOM KiJIbKOX
ni6 nicns naginHg ¢dparmenris B IU
aianasoHi cnexmpa Gynu gyxe cKpasi, y
BUAMMOMY — ciabkimi.

3Haunuit o6car indopmauii oxepkaHo
3a onomMorow Xabbaa xocmiuHo20 mene-
ckona, SKui1 nepeaas Ha 3eMutr0 4iTki 300-
pakeHHsi Micus nazgiHHs ¢parmedra G,
PO3BUTKY MPOTSTOM KiJIbLKOX XBWJIMH CTO-
Blla pO3XapeHUX rasis, a TakoX 3o00pa-
)KEHHS Y BUAMMIN AiNgHLi CHeKTpa BeJIU-
ye3HOi TEMHOI MJ9MM Ha INOBEpPXHIi
KOnirepa, ortoueHoi ABOMA KiJAbLEIMH,
ZAiametp 30BH. Kisbug pocsrae 12 000 km.
IMTapinHs ¢parMeHTiB CyNpOBOJXKYBaJIOCS
3HAYHUM MiABMILEHHIM scKpagdocmi Iia-
HETU B pajioaiana3oHi, OAHAK O4YiKyBaHOIO
MAakCMMyMy B Aiana3oHi HM3bKMX 4acToOT,
3okpema B aianasoni 16.7—32.0 MI'u, He
BMUSIBJICHO, MAKCMMYM DaJiOBMIIPOMiHIOBAH-
Hd TNpuHaB Ha uacrotu ~2.5 I'Tu. Hai-
6ibIIOT MMOTYXXHOCTI PagioBUIIPOMIHIOBAHHS
OyJi0 3apeecTpOBaHO MiC/iAs MAJiHHS OCTaH-
HbOro ¢pparmeHra W (23 nunu«).

Jly>e HecrnogiBaHO i J0Ci HE3PO3yMiJo,
yoMy HeMa A0Ka3iB HasiBHOCTi BOAM B pe-
4OBMHI, WO Oy/jia BUKMHYTA y BEPXHi Ia-
pu atmochepu. He Baanocs cnocrepiraty i
HACMiAKIB nmagiHHa AeskuX ¢parMeHTiB —
T, U, V (no peui, ui ¢parmenru
nignitaroun g0 KOmitepa, «30unuca 3 Kyp-
Cy» i e, Ha QYMKY AE€SIKMX YY€HUX, 3aBa-
auio iM 3iTKHYTHCS 3 TulaHeTor). Ilpumy-
CKaKwTh, WO naaiHHa kometu Ha IOmirep
Oyno Hamsackpasiwow mnogierd B Consunill
cucmemi 3a BECb 4aC acCTp. CIOCTEPEXKEHb.
Hacnigkom uiei nogxii, naitimosipuime, 6y-
ne yTBOopeHHs HaBkoJsio IOmitepa kinbug
(ab0 cucTteMM Kinenpb) 3 OCKOJIKIB KOMETH,
ki 3axoIgaTh i3 o000 YACTMHY BEPXHBOI
aTtMocepy nIaHeTH.

INAK— cynymnux ¥Ypana, naubinpmwuit i3
CYNyTHMKIiB, BigKpUTUX «Bosidxepom-2» y
1985 —1986.

Op6ira II. posmimeHa Mix kirbyem
naanemu € i Mipandoro. Dotorpadii cy-
nytHuka Oyno opepxaHo 3 sigcrani 500
tuC. KM. [Jiamerp — 170 kM, ¢dopma
01M3bKa A0 KyJi, BUAUME aabbedo mpU
¢asi 33° popisnwe 0.04, mo Bignosigae
reoM. ansbeno 0.07 npu daszosoMmy Ko-
ediuieHTi ana acmepoidia.

Ha nosepxHi IlI. BusBIEHO aekijabka

kpamepid, HaMOiABIIMI 3 HIKUX MaE
po3mipu 45 kM. BiacyTHicth TpimumH i npo-
MeHiB Oijis KpaTepiB CBigUMTH NpPO Take:
a00 CymyTHMK CKJIaa€TbCS 3 BOASHOrO
JbOAY 3 JAOMilIKaMM TifipaTiB amiaky Ta
METaHy, a CJify BUKMHYTOI MiJ 4ac yaapy
CBiTJIOI PEYOBMHM 3HMKAKOTb MNiCJAs BUIA-
JaHHS TEMHOI PEYOBMHHM, L0 MICTUTBLCH Ha
opbiri cymyTtHMka; a6o TpiMHM Ta IIPO-
MEHi HIKOJM HE yTBOpPHOBaIMChb, sKiO II.
CKJIAJIAEThCH 3 KaM’SHOI TEMHOI PEYOBUHU
Yy BOASIHOTO JbOAY, PiBHOMIpHO mne-
peMilaHOr0 3 TEMHOKO MaTepi€io, fgKa Mae
Hu3bke anapbeno. OOuasi Momeni Tpakry-
1o1p I1. sk mepsicHuit apopoBuit abo Byr-
JIELIEBUI KOHIJIOMEpAT, W0 AOci 30epir Ty
PEYOBUHY, 3 SKOI BiH YTBOPUBCH.
INAJIMIICECT (rpeu. maAw — 3HOB i
Yaw — 3imKpsaby0) — misaMa npubIU3HO
KpyroBoi ¢opMy 3 MiIBUIIEHUM aabbedo,
sKa 3aJMIIMUJIACh HAa MiCli KOJMIIHLOTO
kpamepa ta ¥oro Bany. Crpykrypa II.
Maixe BTpaTuia peabedHICTh, OAHAK
BiApi3HAETHCA 3a CKJIAAOM BiJA HABKO-
JUImHix aingHok kopu. Ha lanimedi,
Harmnp., ue kparep lanines.
INNAJUIADA — acmepoid Ne 2. Bigkpu-
it y 1802 I Oavbepcom. Hassanuit Ha
uyects Acdinm INMamnagu (y rpeu. micdosorii
— nouka 3eBca, MOKPOBUTEIBKA MiCT, pe-
MeCeJ Ta IHOTJIMBOCTI).

Enemenmu op6imu: a=2.77035 a.o.; e=
=0.23472; i=34.81015°, cudepuunui nepiod
obepmannsn 1 684 0i6; nepiod obepmarnns
HaBkoyio oci 7.811 rox. Hiamerp 608 xm;
maca 2.3-10%r;  rycruma 6113bKO
2,6 r/cv>. Teom. amvbedo 0.079. 3opsna
seaununa cmandapmua V(1,0)=4.13", 30-
psHa BeauuuHa B onosunino Voy=8"; no-
xasnuku xoasopy U-B=0.29", B-V=0.65™.
II. wHanexwutrs po0 U-tuny (HekIa-
cudikosani acrepoigmn). ITokyn WO He BH-
SBJIEHO LIJIKOBMTONO aHajora ii pe4yOBMHM
cepen memeopumia. JlonyCTtMa HasBHICTb
riipaToBaHMX CHJIiKaTiB, OifHMX Ha 3aJi30.
BusHaueHO Maike WUJIKOBUTY TOTOXHICTh
cnekmpiag I1. — BeAMKOro acrepoiga noscy
acmepoidia, Ta 1580 Berynis — manoro
acrepoiga rpymnM, WieHHM 9KOi HabJmxa-
I0TbCS 10 Jemni, IO MOXE CBiAUMTH MPO
ixHi1 reHeTUYHHUI 3B’930K.

INAJIJIACOBE 3AJII30 — 3anizokam’s-
HUI memeopum macoro 6im3bko 500 kr,
mo 3Haupenuit 1772 B Cubipy nobGausy
cyyacHoro M. AbGakaH netepOyp3bKHMM aKa-
nemikom II. C. IMTammacom (1741—1811).
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Ananizywuu noxoaxeHHs II. 3., HiM.
¢isuk E. Xnapui (1756—1827) y kHusi
(1794) BUCJIOBMB AYMKY, L0 METEOPUTH
— ue ¢parMeHTH MIiXIIAHETHOI PEYOBM-
HU. BinbUiicTb TOrOYaCHUX YUYEHUX CIIPU-
nHana igei XusagHi BOpoOXke, npote wi igei
CTUMYJIKOBAJIM BUBUCHHS METEOPUTIB i Ma-
JM BEJIMUE3HE 3HAuYeHHs s (popmyio-
BAHHS NPaBMJIbHUX YSBJEHb IPO Ma-
TepiasibHy €AHICTb Bcecgimy.
ITAJIOMAPCBKA OBCEPBATOPIA —
Te X came, wo U Maynm-ITaromap obcep-
aamopisi.

TIAJJIOMAPCLKUMHA 30PSIHUN AT-
JIAC — c¢ororpadiunmit atnac niBHiYHOI i
4acTKOBO miBaeHHOi miBcdepu Heba (70
cxwieHHs 0=-33°).

Mictuth 3opi BignosigHo mo 19 i 20 3o0-

panol eeruvunu Ha 1872 dororpadiunmx
wiactuikax. @ororpadyBaHHa 3ip BMKO-
HAHO Yy CMHIX i YEpBOHMX IIPOMEHIX 32 JI0-
nomoroo IImioma meneckona 8 Maynm-
HHanromap obcepsamopii.
ITAHHEKYK Awuroni, Pannekoek A.
(1873—1960) — rosu1. acTpOHOM, WWIEH
Higepnanacekoi koponiBcbkoi AH. V¥V
1921—1946 — pupekTOp 3aCHOBAHOTIO
HUM ACTPOHOMIYHOIO iH-Ty B AMCTEpAami,
B 1925—1941 — npodecop AMcrepaaMchb-
KOro yH-TY.

Hayk. mpaui crocyroTecs actpogisuxy,
30psgHOi acTpOHOMIii, icTOpii acTpOHOMII.
OpuH i3 nepmmx 3aCTOCyBaB iOHi3aUilHY
dopmyny Caxa no sopsHux atrmocdep,
1928 pasoMm 3 M. Minnapmom BHKOHAB
Nnepmwuin KiJIibKiCHMM aHajdi3 Crnexkrpa co-
HSIYHOrO craJjiaxy. 3anponoHyBaB METOH
BU3HAUCHHS BiJCTAHEM A0 TEMHUX TyMa-
HHOcTer (1920). ABTOp MIMPOKO BiZOMOI
«IcTopii acrponomii» (1951). ,
NNAHCIIEPMIA (rpeu. mav — Bce, ome-
pHo — HACIHHA) — rinore3a npo 3aHECEH-
HSl 3apOAKiB XMBUX iIiCTOT Ha 3emuo 3
xkocmocy memeopumamu abo mixg niero
CBiTJIOBOTO THCKY.

l'inoredy II. BucaoBuB ynepme 18635
HiM. yuenuit I'. Pixrep. Ilicnsa 3’sicyBaHHs
aryOnoi aii papmiauii Ta xocmiunux npo-
Mmenié Ha 0ion. 06’extu rinoresa I1. Brpa-
THUJIA CBOE 3HAUYCHHS.

INAPANOKC BJMU3HAT (Bix rpeu.
mapadofos — HECTIOAIBAHWM, OUBHUN) —
imocTpaunia BiOMOro napadokcy eodur-
HuKié cneuiajJbHOi Teopii BiAHOCHOCTi, CyTb
SKOr0 MnoJjsira€ B TOMYy, WIO IIOKas3u JBOX
MONEpPEeHbO CUHXPOHI30BAHMX TOJVMHHHUKIB,
3 AKuMX OxMH nepefyBaB y CTaHi CIOKOIO,

TOAI 9K iH. pyXxaBCd IO 3aMKHYTOMY ILIS-
Xy, He 30iraroTbcd. BiamosigHO 70 1BOTO,
BiK [ABOX OJIM3HST, 9Ki 3ycTpinuca micus
MOBEPHEHHS OJHOIO 3 HUX i3 KOCM. MOJIbO-
Ty, BUSBUTbCS Pi3HMM — MaHAPIBHUK Oyne
MOJIOAIIMM YHACJHIROK e(deKTy CroBijb-
HEHHS 4acy B CUCTEMi, 10 PYXAEThCH.

I1. 6. gacTh 3MOry NpPOBOAMTHU MiX30pPsIHi
KOCMiuHi nONbOmMuU TMPOTATOM XXUTTI OAHI€El
JIIOJIUHU.

ITAPATOKC BIPIAJIBHUMA — nus. Bi-
pianvHui napadokc.

ITAPAIOKC TOOMUHHMUKIB (Bix rpeu.
napadobos — HecnomiBaHWM, NUBHUM) —
HACJIZOK crneuiajbHOi Teopii BiZHOCHOCTI,
3a IKMUM CepeJl HECKiHUEHHOI KiJbKOCTi
MOXJIMBUX iHEpLiaJIbLHUX CHCTEM, IO pPY-
XAaKThCH 31 CTAJMMM WIBUIAKOCTIMHU, HE
MOXXHA BuOpaTH BaXkjuBiury. 3 LBOro mno-
ISy, TeMm nepebiry uwacy B pyxoMmiit cuc-
memi KoopOuram CHOBiJIbHIOETBCS IIPO-
NOPLIAHO AO (1~v¥/A72) ne v — wBup-
KiCTb pPyXy; ¢ — weudkicms céimaa.
BHacaigok HbOro TPUBAJICThL JOKAJi-
30BAHOr0 IMpouecy, BMMipsHa 3a nonepea-
HbO CHMHXPOHI30BAHMMH TFOAMHHMKAMHM, IO
PyXarwTbCd 3 Pi3HUMM ILIBHUAKOCTSMH, BHS-
BUTLCA pi3HO0. OTXe, 3a Ui€0 TEopi€r,
HE MOXHa abCoMIOTHMM Croco60M BU3HA-
YUTH TPUBAJIICTL OYAb-9KOrO Mpouecy, TOAi
9K 3i 3BUYHOIO MOIMISAY I/ KOXKHOIO SIBU-
Ia BOHA MOBMHHA MAaTH LIJIKOM MEBHE
3HAYEHHS.

ExcnepumMm. nepesiputu II. r. MOxHa 3a

JIOTIOMOTOK0 WMYYHUX CYNYMHUKIG 3eM.
INAPAIOKC TPABITAIIIAHUNA —
muB. I'pasimayiinuid napadokc.
«ITAPAJ IIJIAHET» — piagkicHe acTp.
SABMIIE, KOJU BCi naanemu ConsuHnoi cuc-
memu PO3TAILIOBAaHi Ha OAHIM MnpaMii i mo
onuH 6ik Bix Conys.

«I1. n.» Big0yBaeTbca omguH pa3 3a 179
POKiB i CHIPUYHUHIOE MAKC. NPUNIUBHUM
edpext Ha CoHni, BHacHigok 4Oro
NOCWIKOETbCS COHAYHA AKMUGHICMb, 3PO-
CTAIOTh IMOTOKU KOPHYCKYJSIPHUX YaCTHU-
HOK, §Ki pgocqarawTh Jemai, WO, Bia-
HOBi{HO, NPU3BOAUTL A0 30YyJXKEHHS 3eM-
HOI ammocgepu i BUHUKHEHHS HENPOTHO-
30BaHMX KaTakJi3miB. 30Kkpema, y 3B’SI3Ky
3 ouikyBaHuM y 1982 «II. n.» takuit npo-
rHo3 migrotysasm Jx. [pi66in i C. Ilneit-
JPKMEH.

TuM yacoM 3a NPUIIIMBHOK TEOpi€l0
JOBEACHO, IO I 4aC PO3paxyHKiB BIUIMBY
Ha Conue Ttpeba Oparu [0 yBaru TiJIbKH
Mepkypiii, Benepy, 3emaro i IOnimep. A
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pO3TAaIyBaHHS IMX IUIAHET MO OAMH OiK
Bin CoHug i Ha OfHiil npamiit — gBue
HE HACTUIBKM pigkicHe, gk <«[I. m.», ogHak
BOHO aX HifK HE MNPU3BOAUTH N0 KAaTacCT-
podiunMx Hacaiakis Ha 3emu.

IIAPAJIAKC (rpeu. mapalall —
BiJXMJIEHHY) — SBUIUIE BUIAMUMOTrO
3amimeHHs Tina (mpeamera) Ha Thai

BiilaJIEHIIINX TiJ y BHUNAAKY 3MilEHHS
cnocrtepiraua (Te X camMe — mapaja-
KTU4YHEe 3MimeHHsa). IlapanaktuuHe
3MileHHs: 00’€KTa TNOB’s3aHe 3 BiACTAHHIO
AO HbBOrO NHPOCTHUM TPHUTOHOMETPUUHHUM
crnisBinHOmIEHHsIM. Tomy sBumne Il. 3acro-
COBYKTH JJIsi BU3HAUECHHS BiACTaHEU A0
06’€KTiB, SKIIO NPIMMMHU METOAAMU
(Hamp., BMMIipPIOBAJBLHOK CTPIUKOKW) iX BM-
MipaTu He MOXHa (guB. [Tapanraxc mpuzo-
Homempuunutl) . B acmponomii T1. — ue
3MiHAa BMIUMUX HebecHuXx KoopOuram
CBiTUJI YHACJIOK 3MiHM TMOJIOXXEHHS CIIO-
crepiraua B npocTopi, nmponopuiiiHe a0
BifCTaHi CBiTMsa Bif cnocrepiraua. Bigomo,
0 BiACTaHi [0 KOCM. TilI, $IKi AOCITiIXY-
I0Tb B aCTPOHOMIi (30pi, naanemu TOWIO)
Ay>Ke BEJIUKi, MPOTe I YaCc TOYHMX CIIO-
crepexeHb 0araTbox i3 Hux (HaNOMMKui
3opi, Conye, Micayp, NIaHETH) Napajak-
TUYHi 3MiHM KOOpPAMHAT MOMITHI, i ix Tpeba
BPaxoByBaTH.

B acrpoHoMmii copMmynboBani Taki 3ako-
HOMIpPHOCTi NapajJakTUYHOIO 3MillleHHS He-
6ecHux cBiTMJI (Tak 3BaHi 3aKOHM Mapa-
JIAKTUYHOIO 3MilllEHHS).

1. IMapanakTnuHe 3MillEHHS CBiTWJIA HA
HebecHii cepi BigOyBaeThCs B3AOBX Geau-
k020 kosa, TMPOBEAEHOr0 4Yepes3 anekc
3MILIEHHS CrOCTepiraya Ta MOYaTKOBE I10-
JIOXKEHHY CBiTHJIA.
2. TlapanakTuuHe 3MillEHHs Bigganse
CBITHJIO BiJ arekca.
3. Kyt mapanaktuuHoro 3Mmimenss { Bus-
HauaKTh 32 (POPMYJIOH

tgl=(p/A)siny/ (1-(p/A)cosy);
ae p — 0a3uc 3MimieHHs criocTepirava; A
— BiacTaHp A0 cBiTMNA; ¥ — KyTOBa
BiICTaHb CBiTWJIA Bij anexca.

Axmo 3MiHa koopaMHAT HebECHOro
06’exTa 3yMOBJIEHA 3MiHOKO TNOJOXEHHS B
IpOCTOpi crocTepiraua BHACHIAOK A060BOTO
obepmanns 3emni, To Tomi Il. Ha3uBaIOTHL
no6osum II. (moGosuit II. MoOXxHa
MOMITUTH, HANp., BUMIPIOWYU CXUNEHHS
Ta npame nidnecenunsi TUIAHET 3BEUYOpa Ta
Hanpukinni Houi). B ubomy pasi Il. Hasu-
BAIOTb KyT, mig axuM 3 HebecHoro Tina
cnocrepiraiote paaiyc 3emai 9k 06asuc cro-
CTEpPEXXEHb. SIK 3BMUYAMHO, AJIS BU3HAUYEHHS

no6osoro IlI. BUKOPHUCTOBYIOTh €KBa-
TopiaspHMI pajniyc 3emni, i BigmosigHo,
nobosuit Il. HA3UBAIOTH €KBATOPiAJbHUM.
ExsaTopianbauit I1. 3MiHIOETBCS 3i 3MiHOIO
gucomu cBiTUNa i HANGINBIIOrO 3HAYEHHS
J0CsIra€, KOJU CBITHUJIO nepe0yBa€ Ha zopu-
3onmi. Topi Il. Ha3auBaKOTh MOPHU3OHT. €K-
BaTopiaspHuM I1.

Jo6Gosuir Il. cBiTUN BUMIPIOIOTH AJS
BU3HAYEHHS BiACTaHEN! 10 HANOIAMXUMX
ceitun (Conue, Micaup, rjiaHeTy, acme-
poidu). ExsartopianbHuit I1. BpaxoByOTb y
pasi mepexomy Bif ceoyenmpuuHux KOOp-
Junam N0 TOMOLEHTPUYHHUX |1 HABMAKH.
ExBaropianbni II. pyxe mani. 3okpema,
a1 CoHusl TOPU3OHT. exBaTopiajbHuit I1.
nopieaioe 8.79”, y Micaus B cepegHbOMy
exBaropianpuuit I1. — 5§57', nna nuaaxer
exBatopiasbHuit I1. MeHme 1, a B Haiob-
JMXUMX 3ip exBartopiajbHi ropusoHrt. II.
menme 5-107>" (qus. Hapanaxc Conys).

3MiHy KOOpAMHAT CBiTWJIA, CIIPUYMHEHY
3MiHOK mNOJIOXKEHHS 3emui B npocTopi
BHACJHiOK ii OpbiTanbHOrO pyxy HaBKOJO
Conus, HasuBawTb piunum II. Tobro
piunmi I1. cBitmna — ue kyr, mig 9Kum 3
LIbOrO CBiTUJIa BUAHO CEpPEeHiM paniyc 3emM-
HOi opOitu. Piunmit I1. mwe Hasusarorp II.
TPUTOHOMETPHUUHMM. BuMiproBaHHs piuHMX
Il. 3ip € HAWMTOUYHIIIMM METOAOM BHMIpIO-
BaHb BincraHeit npubimano xo 100 nap-
cexie TA B3SATE 3a OCHOBY wkaau
gidcmaneii. Piunmit I1. sint=~a/D, ne a —
cepenHii paaiyc opbirm 3emui, acmpo-
HOoMivna odunuysn, D — BigcTaHp A0 30pi.
Piuni II. 3ip myxe mani. 3okpema, ans
HaOMvXYMX 3ip BOHM MAKOTh TaKi 3HA-
yeHHs: ¥ a LJenmaspa n=0.76", y Bap-
napda 3opi n=1.852", 'y Cipiyca
7=0.377". Bxe BuaHaueHo piuni Il. moHan
6.5 Tuc. 3ip.

3MiHy KOOpAMHAT CBiTWIA, CIIPUUHUHEHY
pyxom Conus ta Conaunoi cucmemu
BiAHOCHO O6JM3bKUX 3ip, HA3UBAIOTD
BikosuMm I1. Mloro BM3HAYAIOTH SIK KyTOBY
BiICTAHb, HA $KYy 3MIlYETBCA CBITWJIO 3a
oauMH pik yHacainok pyxy CoHus y Ha-
npaMmi no anexca Conysn. SAxmo r —
Bianctanp 30pi Big CoHug;, d — n0BXMHA
uaxy, npougenoro CoHueMm 3a pik, TO
3HaueHHd BikoBoro I1. B pagianax

7 c =d/r= e/ sin 4,
JIe ¢ — TapaJJaKTU4YHE KYTOBE 3MillleHHS
30pi Ha HeOi, pap; A — KyroBa BiACTaHb
3opi Bix anekca CoHus; a0 B cexyHupax
Ayruy:

"= €'sin 1"/ sind.
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Bikosuit I1. nos’s3anuit i3 piuaum II. npo-
CTUM CHiBBiIHOILIEHHIM:
nc'=4.1x"

ae 4.1 a.0. — nuisx, skuit npoxoautb Co-
HUe 3a pik. Haa Bu3HaueHHs Bikosoro II.
BMBYAKOTb GJACHI pyxu 3ip y INEBHMM 4YM-
HOM BuOpaHiit rpyni 3ip i o6uMCIIOIOTH Ce-
peauiit sikosumir I1. mis 3apaHoi rpynu, abo
II. cmamucmuunud.

Bikosi Ta cratuctuuHi Il. TE€X BUKOPHU-
CTOBYKOTb AJI1S1 BU3HAUEHHS BiJCTaHEM 10
3ip, npuuomy npubauzno B 10 pasis
Oisbmmnx, Hix 3a piuaumu I1., TO6TO RO
500—1000 nk.

Ockinbku II. cBiTMan mnos’s3aHi 3
BiAICTAHAMM A0 HUX, TO B ACTPOHOMII
BUMIDIOBaHHS BiACTaHEN A0 HeOecHMX Tix,
HE mOB’si3aHi OesrnocepegHbO0 3 BU3HAUEH-
HIMU TpuroHoMeTpuuHux II., yacro Hasu-
BalOThb BUMipoBaHHsMM II. ¥V 3B’a3ky 3
MM, Harp., BBOASATb MOHSTTS TPyNOBOro
I1. dxmo B 30pSIHOMY CKYNUeHHi (AMB.
Pojscisni ckynuenns) BAACHI pyxm 3ip ma-
IOThb HAmnpsM A0 MEBHOI TOYKH, SIKYy Ha3u-
BalOTb pafiaHTOM (i€ T. 3B. PyXOMi CKymn-
YeHHd), TO MOXHa TOYHO BU3HAUYUTH
BiICTaHi A0 OKpEeMHUX 3ip LbOr0 CKYITYEHHS,
a 3piacu i ixui Il., mo # HasuBarOTHL rpy-
nosumu I1. JIng uporo AOCUTH BUMIpPITHU
npomenesdy weudkicme xou Ou oauiei 3opi
ckyrnmueHHs. Topi BixcraHb 70 30pi:

r=vysina/(4.74u),

A€ V — InpoCcTOpOBa WBHMAKICTL 30pi
BigHocHO CoHUg, KM‘C™ (CKJIAJA€EThCH 3
NPOMEHEBOI IIBUIAKOCTI TA MaHIeHUIANbHOL
waeudkocmi);, & — KyT MiX HanpsMam Ha
pajiaHT CKyN4YE€HHS Ta Ha 30pK; # —
BJIJACHMM PyX 30pi B cexyHaax ayru. Kpim
TOTO, 3aCTOCOBYIOTb WIE INOHSTTS NAPANAKC
OuHaMiyHUil, napanraxkc cnekmpanvHull
(boromerp.), muB. Takox ITapanrakc pe-
dpaxyidnui, TTapanakc CoHus.

IMTAPAJIAKC TUHAMIUYHUMHA — napa-
AaKc, OOUMCIEHMI 33 XapPaKTEPUCTUKAMHU
nodagitiHux cucmem, BU3HAYEHUMM 3i CIO-
CTEPEXEHb. 3a JONOMOIOK) CHOCTEPEXEHbD
BU3HAYAKTh KYTOBY BiACTaAHb MiX KOMIIO-
HEHTaMHM MOABIMHOI 30pi Ta mepiox obep-
TaHHd iX HaBKOJNO w©eHTpa Mac. 3i
CHiBBiJHOIIEHHS MiX HMMH €JIEMEHTAMH,
3a tpetiM Kenaepa saxonom II. 1. y ce-
KYHAAX Ayrd OOUMCIIIOIOTH TaK:

n" = d'/ [(m) + my)P Y3,

Je @' — KyTOBa BiJCTaHb MiX 30psSMM B
napi; P — nepiog obeprauus, poku; mj,
mj — Mmacu KOMIIOHEHTIB, OAMHMIL Macu

Conysn. Ockineku 3 HaBeaeHoi ¢opmyau

BUAHO, ILI0 7" MaJIO 3aJIEXHUTb Big Mac
KOMIIOHEHT MOABiMHOI 30pi, TO MOXHa
OPUHHATA mi=mjy=1.

Il. x. mawTb 3MOry BM3HA4aTH BiACTaHi
A0 BiamaneHimux 3ip, HiX naparakcu
mpuzoHoMempuuri. BUMipsHO BXe TIOHaj
3 tuc. I1. &.

ITAPAJIAKC PEOPAKIIMHUHA, napa-
JakTUuHa pedpakuis — 3MiHA JenimHOol
gidcmani z CBiTWUJA BHACHIAOK 3MilllEHHS
croctepiraua 3a Bucotow A (puc.). IL p. &
MOXHA 00UMCIUTH 32 (HOPMYJIOIO

& = z1 — z = 7 (ngsinzy — sinzy),

A€ z; — 3CEHiTHA BiACTaHb CBiTWJIA, BHII-
paBJieHa 3 YpaxyBaHHSM pegdpakyii CBiTIA
B ammocgpepi p, a came: z=zgtp, e zg
— BMJMMA 3€HiTHA BijaCTaHb CBiTWIA; z —
CTIpaBXXHS 3€HITHA BiJCTaHb CBiTWJIA;, T —
rOPU30HT. €KBATOpPiaJNbHUN napanrakc
CBiTMJIA; 7y — IMOKA3HUK 3aJOMJIEHHY
MOBiTPS B TOULi CIIOCTEPEXKEHb IIPHU MmeMm-
nepamypi 263 K Tta Ttucky 1.6 kIla:
ng=1.000283. Ina ceiTuna Ha copuzonmi
£,~0.000357,. Ona Micsausa n,=57'03", a
IT. p. nocsrae 1.2".

Pedbpakuifinmii mapasakc

ITAPAJTAKC COHIIA — xyT, mig skum
i3 cepeanboi BiacTaHi Conysn BUAHO €KBa-
TopianbHui paniyc 3emai (auB. MHapa-
aaxc). llepen BUKOPUCTaAHHSIM pagiosioKa-
HiMHUMX METOAIB BM3HAUEHHH BiCTaHEH 0
naanem uucinose 3HaueHHs II. C. Oyso
OJIHIEK 3 HAMBaXJUBIIIMX (PyHAAMEHTAJIb-
HUX ACMPOHOMIMHUX CMAAUX, TOMY HI0
pa3oM i3 BUMIpIHMM €KBATOpiaJIbHUM pa-
aiycom 3emni I1. C. nae 3HaueHHs acmpo-
HOMI4YHOI OJuHuyi B Kimomerpax. Po3pi3-
HSI0Th Taki metogu BuaHauenHs I1. C.: re-
oM., auHamiuHi ta ¢i3. I'eom. mMeroam
TPYHTYKOTbCS Ha TOYHHUX aCTPOMETP.
BUMIPIOBAHHSX TOJIOXEHb IUIAHET BiJTHOCHO
3ip; AUMHAMiUHI — Ha BMBUYEHHi 30)peHb
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pyxy niaHeTr Ta Micsays, CIIPUUMHEHMX
TAXIHHIM iH. HeOecHux Tim, ¢is. — Ha
CHiBBiJHOLIEHHI MiX CEPEAHbOK) HIBMAKIC-
10 3emui no opbiti (29.765 km-cl) Ta ge-
AUKOFO nigaiccio 1i opOiTH.

Y cucremi acTp. CTajdux, NMPUAHATIA

Mixnapodnum acmpoHOMIYHUM COHO30M Y
1976, II. C. € noxigHOow CcTaJMOK i
m=arcsin(R,/A)=8.794148", ne R, — ex-
BatopianpHuil pazniyc 3emni; A — acTp.
OAVHUILIS.
ITAPAJIAKC CIIEKTPAJBHUHA, oo-
TOMETPUYHMH MAPAJIAKC — naApanaxc 30pi,
BU3HAUYEHUH 3i CHiBBigHOIIEHHS MiX 1i 30-
DAHOIK GEeAUHUHOK 6UOUMOr0 m i 3ops-
HOO eauyuroro abconromuoro M:

M=m+§+S§lgn

e n — 1ykaHe 3HayeHHs II. ¢. y cexkyH-
Jax ayrv. Y LbOMY BUNAJKy JJIS BU3HA-
yeHHS] M BUKOPHUCTOBYIOTb A€AKi 0C00M-
BOCTi B cnekrtpax 3ip (auB. Cnexmp)
pi3HMX cnexmpaavHux kaacié i CBiTHOCTI
KJIaciB Ta ixHil 3B’930K i3 aBCOMIOTHOIO 30-
paHOXO BeanumHOK. Hairounime M ansg
3ip ycix crexTp. kjaciB o04MCIIOIOTH 3a
€MIIiPUYHO BHU3HAYEHUMHM CITiBBiHOLIEH-
HAMH MiX IHTEHCUBHOCTSIMM Nap cnexm-
PanbHUX NiHid, YyTIUBUX AO 3MiHU mem-
nepamypu ab0 npuckopenHs GiAbHOZ0
nadinnsi B ammocgepax 3ip. Hanp., ue
BiJHOIIEHHS iHTEHCUMBHOCTEM nap niHin D
(412.5/425.0 um; 434.5/441.5 um;
440.8/441.5um; 445.6/446.2 HMm;
445.6/449,5 um), sxi nawTh 3mory obumc-
JUTH BidyanbHy aGCOMIOTHY 30pSHY BEJIH-
yuHy (OUB. J0psiHa GeautuUHa BGi3YaNbHa)
3a takumu ¢opmyiamu (3a paHuMM Ma-
yum-Bincon obcepsamopii):
M,=5.6—1.6D (maa knacis F§—G6);
M,=6.8—1.8D (gna xnacie G6—K9).

Hans panHHix kaacie B—A Bu3HaueHa
eMIIipMYHA 3aJIEXHICTh MiX a0COJIIOTHOIO
30PSHOK) BEJMUYMHOK 1 exgisanenmrumu
wupuHamu CrEKTp. JiHIA BOJHK, @ TaKOX
CIiBBiTHOMIEHHS MiX ab6COJIOTHOI 30ps-
HOK BEJIMYMHOK Ta BEJMYMHOK CTpuOKA
inTencuBHocTi Oinst mMexi Baasmepa cepii
JiHiil morauMHaHHY BOAHK (AuB. ba-
abmepiacokuil dexpemenm, Banvmepiccokuil
cmpubox) .

Bu3HnaueHO BXXE JIeKiJibKa JeCATKiB TH-
csu II. ¢. Tounicte BusHaueHnns IlI. ¢. o
0.05" 3HauHO HMXKYA, HIX TOYHICTb BU3HA-
YCHHS napanaxcié mpuzOHOMEmMpPUYHUX,
oaHak ajsa BigmaneHimmx 3ip Il. ¢. Bu3Ha-
YAKOTh TOYHILIE, HiXX TPUINOHOMETPUUHI.

Aus. TaKO0X Cnexmp—caimnicme
diazpama, IToKka3HuK KOALOPY.

ITAPAJIAKC CTATUCTUUYHUUA —
KYyT, IO BM3HAYa€ CEPEAHE NapajakTUYHE
aMmimenus (quB. [Tapanaxc) BUOpaHOi rpy-
nu 3ip (Te X came, WO U CEPEAHIN
BiKOBMM mnapajakc). Y UbOMY BHUNAAKY
30pi TPyNyrTh 32 3OPSHUMU GEAUHUHAMU
GUOUMUMU, 32 CNEKMPANbHUMU KIAACAMU,
3a raJJakTUUHUMH 30Hamu (ouB. lanaxmu-
ka) Ttomo. Jlani BUKOPUCTOBYKOTb GAACHI
pyxu 3ip y rpymi. OckinbkM Bifg napajiak-
TUYHOrO 3MilEHHY 30pi 3aJEXUTh IIpPO-
ekuisg ii Bmacuoro pyxy (amB. Baacui py-
Xu) Ha HanpsM A0 anexca COHYsl, TO BU3-
HAYaKTh Ui Npoekuii a9 BIACHMX pyXiB
ycix 3ip y rpyni Ta yCepeaHwTh iX, BM-
JIy4al0U¥ TAKUM UMHOM NEeKYAAPHI pYyXu
3ip. Y migcymky Il. ¢. o6uucaoorh 3a
¢opmyoro
P = 3u;sind; / T sind; ,
J€ M; — NPOEKIlis BJACHOrO Pyxy i-i 30pi
Ha HanpsMm g0 amekca Conus; A4; — KyTo-
Ba Biacraub i-i 3opi Bix anekca CoHus. 3a
sBuaHaueHuM I1. c. rpynu 3ip 06uMCIIOIOTH
TAKOX CEPEAHiN napanaxc mpuzoHomem-
puwnuid (abo x piuHM napanakc) i€l
rpynu 3ip:
7=(4.74/Vc) P=4.1P,

ae Ve=19.5 KM-C? — LIBHAKICTD pyXy
Conys y HanpsiMi 0 amnekca.

I1. ¢c. BUKODHMCTOBYKTb IJIi BHUBUEHHS
cTpykTypu I'anaktukum T1a ii pyxy.
INTAPAJJAKC TPUTOHOMETPHU-
HUNA — Buguma 3MiHa nNOJIOXKEHHsS He-
GecHOro Tijla BHACJIOK MEPEMIIeHHs CIO-
cTepiraua B HampsMi, NEPNEHAUKYJISPHOMY
J0 HanpsMy Ha HebecHe Tijo.

II. T. — ne xyr MiX rinoreHys3ow Ta
BEJIMKUM KAaTE€TOM Yy MPSIMOKYTHOMY TpH-
KyTHMKY; TiIOTEHY3a AOPIBHIOE BiJCTaHi 0
He0OeCHOro Tijla, a Maauit KateT — IM0JIO-
BMHI 3MillleHHs Criocrepiraua. B acmpo-
HOMil PO3pi3HAKTL A000BHIA, piuHMI Ta
Bikosuit II. T.

Jo6osuit I1. T. 3yMOBJEHMIT 3MILLEHHAM
criocrepiraua BHACIIAOK obepmanus 3ema,
Yy LbOMY BUMAAKY MaJUN KaTeT JOPiBHIOE
paniycy 3emui.

3emns

Bmsska I
30ps LAY

L

CoHue L,

L]

Op6ita *°
i 3emni Aanexi

30pi

[Mapasnakc TPUTOHOMETPHUYHHMHA PiYHUIA
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Piynuit II. T. BUHMKA€E BHACHIAOK mepe-
MilllEHHS CrocTepiraua Iijg 4yac pyxy Ha-
BKOJO Coxyst, B L1bOMy BHNAAKY Majui
KaTeT AOPIBHIOE MmiBOCi opbiTn 3emui.

Bixosui I1. T. € Haciaiaxom nepemilieH-
Hsl CriocTepirauya, O 3YMOBJIEHE PYXOM
CoHug HaBkOJIO ueHTpa Hawoi Iaraxmu-
Ku, y LbOMYy pa3i MajJuil KaTeT JOPiBHIOE
NPOEKLii MOJIOBUHM ULIAXY, 10 NPOXOAMTb
CoHue BiIHOCHO HAMOMMXXYMX 3ip 3a piK Y
HanpsiMi, NEPHNEHAUKYJSIPHOMY A0 Harps-
My Ha HebGecne Tio (puc.).

Ha niacrasi BumiproBanb piunmx II. T.
BM3HAUAKOTh BiACTaHi A0 3ip, npoTe piyHi
IT. 1. 3ip Maui, i iXx OOUMCIIOIOTHL TiNBKHU
s Haubaumxumx 3ip (Bimcrani 1 nk
pignosigae II. T. 1”). II. T. € B OCHOBI
HIKAJIM BifCTaHE.

ITAPAJIAKTUYHA PEOPAKIIIA —
IuB. ITapanakc peppakyiviruil.
INAPAJIAKTUYHUNA KYT — kyr npu
HebecHOMY CBiTHUNI B naparaxkmuunHomy
mpukymnuxy. Jlns cnocrepiraya, o nepe-
Oysae B ueHTpi nebecnoi cgpepu, II. k.
BiJUIiUyIOTh Bii HANpsIMy Ha nNOMIOC CEimy
(to6TO Bifg XOsNG CXunenb CBiTWIA) TIPOTH
PYXy TOOMHHHUKOBOI CTpiikM (TOOTO y Ha-
npsiMi Ha ¢xid).

INAPAJJAKTUYHMHA PYX (3ip) —
CKJIaI0BA GAACHOZO pYXY 3ip, 3yMOBJICHA
pyxom Consiynoi cucmemu BifHOCHO UMX
3ip (mmB. [Tapanraxc). Bexrop Il. p. cnps-
MOBaHUM 10 anmuanexca Conys. [IvB. Ta-
KOX ITexyaspni pyxu, ITpomeneaa
waeudkicms, Tanzenyianvna wieudxkicme.
MNAPAJJAKTUUYHMA TPUKYTHUK

— cgepuuHuil mpukymnuk Ha HeDeCHIU
cepi 3 BEepHIMHAMM B noatoci ceimy P,
3enimi MiCusl CIOCTEPEXKEHHS i 3anaHin
Touli Ha HebecHiit cdepi (gk 3BMUAIHO, B
LEHTPi BMAMMOrO AMCKA SKOrOCh CBiTWUIIA).
3acrocysaunus ao I1. T. dopmyn chepuunoi
TPUrOHOMETPIi A€ 3MOry OOUMCIIIOBATH €K-
BAaTOpPiaJbHi KOOpAMHATH CBiTMNA @ (npsame
nioHecenns, y CIiBBiZHOIIEHHS BXOAMUTH
200uHHui xym t 9K t=s-a, e § — 30ps-
HMI 4YaC HAa MOMEHT CIOCTEPEXEHHs) i O
(CxwieHHsI) 3a BUMipSHMMU TOPHU30HT. KO-
opauHatamMu A (asumym) Ta z (3enimna
@idcmanv) uboro csituna, abo x 3a
BUMIpSHUMHM €KBATOPiaJIbBHMMM KOOpPJAWUHA-
TaMM CBiTMJIa BM3HAYaTHM MO0 rOPU3OHT.
KOOPAUHATH:

cosz = sing sind + cosp cosé cost ;
sinz cosA = —cosy sind + sing cosd cost? ;
sinz sinA = cosd sint ,

J€ ¢ — wupoma MiClud CIOCTEPEXEHb HA
3eMHIil MOBEPXHI.

I1. T. 3aCTOCOBYIOTb TAKOX IJIsl O04MC-
JICHHSI MOMEHTIB 4acy Ta a3uMMYTIiB TOYOK
cxody HeDecnozo ceimuna Ta 3ax00y He-
6echoz0 céimuaa, MOMEHTIB HACTAHHY
npucmepkié Ta iH.

IIAPAJIEJIb 3EMHA — ninig nepepisy
NMOBEPXHi 3€MHOI KyJi MJIOHIMHOIO, €9Ka
napaJjieJibHa JI0 exéamopa 3eMHO20.

Yci Touku, mo gexartb Ha opHin II. 3.,
MalOTh OJHAKOBY T€OTpP. upony.
ITAPAJIEJIb HEBECHA, po6Gosa napa-
Jienp — MaJie Koo Hebecnoi cgpepu, TIO-
IIMHA SIKOTO MapaJjesibHa A0 IUIOIIMHM eK-
eaamopa HebecHozo.

II. . — ue wagx, 9KUM TNPOXOAUTH
Touka HebecHoi cdepu BHACHOK ii BUIAU-
Moro mo6osoro ofepTaHHS HABKOJO OCi
caimy.

IIAPAMETP CITIOBUJIbHEHHSA —
1. BeauMuuHa, W0 XapakTEepU3yE TEMI
cnoBisbHeHHs o0epraHHS nyawcapa

do/d—Aw", e II. ¢. n = wd/w? Iis
nynascapa B Kpabonodibuid mymannocmi
II. c. popieuwe 422.69-107%
Haubinpme 3 BiZOMUX AOTENEp 3HAUYEHD
(ue HauMmonoawuit nyabcap (~2500
pOKiB), HOro mnepiox NOABOKETLCH KOXKHI
2000 pokis), HaimeHme 3HaueHHa II. c.
— 0.15-1075.

2. BesposmipHa BeaMuMHA @), WO OMMUCYE
HIBUJIKICTb, 3 SIKOK PO3MIMPEHHS Bcecaimy
CTIOBUJIBHIOETBCS BHACJIOK CamorpasiTauii:

¢o=RR/ R?, ne R — macwtaGHuit daxtop
— yHK1ig uacy, WO ONMCYe 3aKOH, 3a
SIKMM 3MIiHIOETBCA 3 4YaCOM BiJICTAHb MiX
asoMa Oyap-sxumu Toukamu (00’€ekTamu )
y Bcecsiri. Il. ¢. BU3HAuUE€Ha I'yCTMHOK pe-
yoBMHM y BcecsiTi p:

(dR / d1)?> = 8%/ 3)GR% — k + (1/ 3)AR?,

ne G —epasimayiina cmaaa, k — crana,
0 OMMCYE THUIl KOCMOJA0ZiHOL m0oOdeni, A
— KOCMOJIOrYHa CTaja, KO BPAaXOBYIOThb
MoxymBy (i mocryaboBaHy A. Ednwmed-
HOM) HAsBHICTb y CBiTi AOAATKOBOi CWIM
(xpiMm cuim TsKiHHg). Axkmo A>0, TO 1E
Cuja BigmITOBXyBaHHS, KO A<O0 — cuia
nputsrandg. IIpu 4=0 (BigkpuTtuit
EBkuninis npoctip) i A=0 piBHAHHS Mae

TOYHUM PO3B’A30K R(H)= |6mGp(ty) 1/st%.
I1. c. y Oyap-skuit MOMEHT uacy ¢p=1/2,
100TO poswMpeHHs Bcecsity BinOyBa€Tbcst
3i cnosisibHeHHsSM. IIpu A>0 i k=0 macum-
Tabuuit GaxkTOp € eKCNOHEHLiaJbHOK










































































































































