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TABPMUJIOB Irop BoaoauMupoBHY
(1928—1982) — ykp. acrpoHoM. 3 1954
npawoeas y lon. acrp. obcepsaropii AH
YPCP.

Hayk. npaui CTOCYIOTbCSI CEJIEHOAe3il Ta

dororpadiunoi acrpomerpii. Kepysas cTBO-
penHsm nepuux B CPCP cesneHOnesMuHmX
KAaTaJIOriB IMOJIOXKEHb TOYOK HA BHAMMOMY
6oui Micaug. O6uMCAMB HOBi 3Ha4YEHHS
napamerpis reom. ¢dirypu Micausa. Oaun 3
ininiaTopis nporpamu dororpadiynoro or-
asigy niBHiuHoro He6a. Imenem T'. HasBaHO
Kpartep Ha Micsui.
T'A3E Bipa ®enopisna (1899—1954) —
poc. actpoHom. IIpamrosana y Ilyskos-
cpkiit o6cepsatopii Ta i Cimeisbkomy
BiIiIEHHI.

Hayk. npaui NpUCBSYEHi CIEKTPOCKOMII

3ip Ta BMBYEHHIO AMDY3HHMX EMiCiAHMX Ty-
MaHHOCTEN. BiAgkpuia BeJIMKY KiJbKiCTb
paHilie HEeBiAOMMX TYMAaHHOCTEH, BHUAUIMIA
AeKinbka HOBMX THMIB AMGY3HMX €eMiCii-
HUX YTBOPEHb.
TAJIAKTHUKA (rpeu. yohakTikos — MO-
JNOUHMIA, yoAG — MOJIOKO) — BEJIETEHCBKA
30psgHa CUCTEeMa, SIKa CKJIaJa€TbCsl TNpU-
6:m3n0 i3 200 mapa. 3ip, A0 SKMX Haje-
xutb i Conye. (Konm #aeTbCd npo Hauly
I'., TO CJOBO MUIIYTb 3 BEJMKOI JiiTepH,
o6 YHUKHYTHM IUTyTaHMHM 3 iH. eanakmu-
xamu).

Ton. wactuuy 3ip Hamoi I'. Mu 6aunmo
y sursai Moaounozo Insxy. Hama T.
— eanakmuxa cnipanvha iy Sb abo Sc
3a Xab6aa kracugixayicro. CoHUe y Hii
posTamoBaHe n00AM3y eanaxmMu4HoOi nao-
wunu Ha Bipcrani 6nm3bko 8500 nx Bix
uenrpa I'.

Hawmwa I'. Bxoauth 10 cKkjaagy Micyeaoi

2pynuU 2aNaAKmMuK.

TAJIAKTHKA 31 CITAJIAXOM 30PE-
YTBOPEHHSA — caraxmuxa cniparvua,
y uentp. uyactuli sxoi BigbysaeTncd
iHTEHCMBHHUI NIPOLIEC 30PEYMBOPEHHI.

XapakTepHUM pO3Mip 30HH 30pEYTBO-
peuns He nepeeumye 1000 nk. Macu i
cezmnocmz T. 31 c. 3 e B mexax 100—
10! M@ i 10°—10! lo, IO THUIIOBE IJIs

HOPMAJIbHUX CHipaJbHUX TajIaKTUK ITi3-
Hporo Tuny. OpHak 3a HHU3KOKW
cnocrepexxHux xapakrepuctuk I'. 3i c. 3.
CYTTEBO BiApi3HsA€TbCS BiA iH. BoHa Mae
KOMIIAKTHE $/IpO MiABHUIEHO] CBiTHOCTI, B i
cnexmpi € ONTHUHi eMiciiHi ninii, THMOBI
g 3on H II; BOHa Ma€ HaOAUWOK KONbO-
py. I4 ceirhicts I'. 3i ¢. 3. mepesuinye fi
CBiTHICTb y cMy3i B cucmemu UBV. Y anpi
onuiei 3 6au3bkux I'. 3i ¢c. 3. — M 82 —
BusBjgeHo rpyny 3 30 KOMMNAKTHHUX
paziomxepes, po3Mipu KOl HE MEPEeBMILY-
I0Th 2—5 nx. YBaxawoTs, o Ui pagio-
JAXepesa € AYXE MOJIOAUMH 3QAUMKAMU
HaOHOBuX, BIK SKMX AOCAra€ KiJIbKOX CO-
Tenb pokis. I'pymy 3 3§ nopi6HMx xomnak-
THUX PaAiOJ’KEpPEea BMSBJIEHO B AApi iH.
6:msbkoi T, 3i ¢. 3. — NGC 253.
MOXJMBO, 110 SAPAa 3 AKTUBHICTIO THITY
crnajaxy 30peyTBOPEHHS € NPOMIiXHOIK

[

JJAHKOK MiX «HODMaJbHUMHU» M «aKTHMBHH-
MU» I0paAMU 2ANAKMUK.
TAJIAKTHUKA IIOJIA — ceanaxmuka,

sKa HE BXOAUTb A0 CKJIAAY CKYN4eHb 2da-
aakmuk. T. 1. CTAHOBASITH JIMUIE AEKiJbKA
BifICOTKiB Bif iIXHBOI 3arajibHOI KiJIbKOCTi.
TF'AJIAKTUKHM — i3onboBaHi 30psHi CUC-
TEMM, WO MICTATb, KpiM 3ip, ra3 i muia. Y
NEAKUX 2aNaKMuKax HenpasuibHuX Maca
ragy (muj, sK 3BUYANHO, CTAHOBUTb 1%
Bil Macu rasy) MOXE HaBiTb MEPEBUIYBa-
™M macy 3ip. IIpote B nepesaxHiit Gimb-
wocti . € nmpoTWIEXHE CIiBBi{HOWEHHS.
Hanp., y Hawiit I'anrakmuyi Ha 30pi npu-
nagae 96—989, ii saraJbHOI MacHu.

3a mopdosoriunumu o3Hakamu I
NOAINAIOTh HA YOTHMPHU TMIM: enintuuHi E,
nainsononibni SO, cmipanbHi S i Hemnpa-
suabHi Ir. Posmoain I'. pisHux tvnis cepen
eanakmux noas takuit, %: E — 13, SO
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— 22, S — 61 ilIr — 4. ¥ mexax KOx-
HOrO TUIIy € AeTajbHima kiaacudikanis.
Hesenuuka rpyna I'. Mae yHikaJabHY
Mopooriio, 0 HE AA€ 3MOTM BiJHECTH iX
JI0 >KOAHOIO 3 BKa3aHMUX TuMiB (quB. Xabo-
aa knacugpikayis). Taki I'. Ha3uBawTh ea-
AAKMUKAMU NEKYASIPHUMU.

OkpeMi I'. cyTTEBO BiApI3HAIOTHCH 33 Ma-
paMeTpaMH, CepeA SIKMX HalBa>KJMBIIIMM
yBaxkawTb Mmacy. Hamnposmairimi napamer-
PU € B 2anaKkmukax eninmu4Hux, Macu
AKHUX nepexpunalorb BECh Aiama3oH Mac
I.— sig 10° pi(o} 10! M@ Cepen I'. manux

Mac HEMae€ zaaakmuk cnipaavhux. 3 iH.
Ooky, Macu BiOMHX raslaKTiK HEIpaBUJIb-
HUX HE NEPEBMIIYIOTh 10t M@ ITepesax-

HO I. € HOpMaJbHMMM B TOMY 3HAYEHHI,
[0 BOHM YTBOPHOIOTb TIpaBiTALliMHO CTiMKi
KoH(irypauii, a ixHe eunpominrosanus —
e CyMapHe menaoge GUNPOMIHFOBAHHS
3ip. Ilpore sdpa pesaxux I'. € NOTYXHHUMH
IDKEPEJaMM HETEIJIOBOTO BMITPOMiHIOBAHHS
i (abo)
pienoasaeu. TIpo mopyueHHs rpasiTalifHOi
piBHOBaru CBiuath pPyxu rasdy 3i LIBHAKO-
cTaMu 01M3bKO AEKUIBKOX THUCSY i HaBiTh
JECATKiB THCSIY KiJIOMETPiB 3a CEKyHAY.
Taki 00’€KTH HA3MBAIOTh 2ANAKMUKAMU 3
AKMuBHUMU SIOPaAMu.

I'. posnoxisieHi B npocTopi HEpPiBHO-
MipHO. BOHM YTBOPIOKOTb 2pynu zaraxmuk
i ckynuenns eanaxmux, $IKi MalwTbh TEH-
JCHLiI0 YTBOPIOBATU HAOCKYNUEHHSL.
TAJJAKTHUKHA EJINITUYH]I — eanrax-
muku, 30BH. KOHTYPHU SKMX MAlOTh Oiabmi-
MEHII MpaBWIbHY eJinconoaibny dopmy i
ACKpaGicmob IKUX IUIABHO 3MEHIUYETLCS Bif
ueHTpa xo nepudepii.

I'. e. nosHauawTh CMMBOJIOM E, micns
SIKOr0 CTaBJSTb YHMCJIO 7, L0 XapaKTepu-
3y€ Mipy CTMCHEHHS CNOCTEPEXYBAHOrO
3obpaxenHs I'. e. UMC/IO n BM3HAYAKOTh 3i
cnisBigHomenns n=10(a—b)/a, ne a i b —
BEJIMKMM i MaJuM JiaMETPHU CIIOCTEPEXY-
BaHOro 3o00paxeHHs, BignosigHo. Hns
Kpymioro 3o00paxkeHHss n=0. 3o006pakeHHs 3i
cTucHeHHsaM n>7 He cnocrepiranu. Cepen-
Hilt cnekmpanvnuii kaac T'. e. — G4.
Cnexmp Oynp-9K0i rajJlakTUKM BM3HAUEHUH
ii ron. HaceneHHaM. Y TI'. e. ros. .HacejeH-
Hd — 3opi mi3Hix cnexkTp. kijacis. I'. e.
MICTSITh HAMMEHIIY KiIbKiCTh rasy i muiry
NOpPiBHAHO 3 raJakTUKaMu iH. THIIIB Ta
iCHyIOTh y BEJMKOMY AianasoHi mac: Bifg
BEJIETEHCBKMX 3 Macol Gimabko 108MQE

0 KapJMKOBHUX 3 MaCOK lOSMQ.

B HHUX HEMa 2pasimayiiHol

TAJJAKTUKH 3 AKTUBHUMU 4A1-
PAMM — czaraxkmuku, 9K¥M BJIACTUBI
TaKi O3HaKM:

GUNPOMIHIOGAHHS I0pa CTAHOBUTb 3HAY-
Hy YaCTUHY BHIIPOMIHIOBAHHS YCi€i rajak-
THKMU;

HETEIUVIOBE BUIIPOMIHIOBAHHA, IO 3yMOB-
JIIOE HAaAJMIIKOBI (IOPiBHSHO 3 HOPMAJib-
HUMHU rajaktukamu) noroku s YO, I4,
pajiio- i peHTreH. AigHKaxX cnexmpa,

ONTHUYHUI CIIEKTP siipa MiCTUTb LIMPOKIi
eMiCifHi JIiHii;

BUIIPOMiHIOBaHHS $/pa 3MiHIOETHCH B
yaci;

MPOCTEXYKThCI BHKUAM PEUYOBHMHH Y
BUIVISIAI CTPYMEHIB.

Mipa nposiBiB HMX O03HAaK AJA Pi3HHUX
o6’ekTiB pisHa, kpim Toro, I'. 3 a. 5. Mo-
XYTb BUSIBJSTH HE BCi MEpepaxoBaHi 03Ha-
KM, a JMIIe JedKi 3 HUX.

Tpapuuiitho I'. 3 a. 9. MOALIAOTD HA

YOTHPH KJIACH: 2anakmuku ceugpepmisCuki,
Kaaszapu, Jaayepmudu, padiozanakmuku,
xoua € ¥ iH. kgacudikaniitHi cxemwu.
Hanp., o6’exHyloTh Jjauepruau i rpymy
KBa3apiB i3 mnOJAIPHU30BAHHUM BHII-
POMIHIOBAaHHSIM B OAMH KJac — Oaasapu.
IToku 1O HE3’SICOBAHO, YM € CIIOCTEPEXKY-
BaHi BigminHocTi Mix I'. 3 a. 4. TiJbKM
KiJIbKiCHMMUM B MeXxax aii ogHoro me-
XaHi3My, 4M BOHM CNpaBfli BU3HAUAJIbHI B
pO3yMiHHi, IO AKTHMBHICTh rajJakTHUK
pisHMX KJIaciB 3yMOBJIEHAa M€K0 SIKiCHO pi3-
HUX MeXaHi3MiB. Bi/iblUiCTh YyUEHHUX AOTpHU-
MYETBCSl TEPIIONO MOrJSAY, AOMYCKAIOUH,
0 aKTUBHICTh sjep YCix THUIIB €
HACHIAKOM Jii €AMHON0 MEXaHisMy — ak-
peuii — Ha KOMIIAKTHUII MACUBHMI1 00’€KT
(MOXJIMBO, yOpHY Oipy) B TaJJAKTUUHOMY
aapi. Hea’scoBano takox, uu € I'. 3 a. 4.
oco6nuBuM THNOM O0’€KTiB B3araji, uM L
TiJIbKM aKTHUBHA CTajis €BOJIOLil «HOp-
MaJIbHUMX» TaJIaKTHK.
TAJAKTUKHA 3 IIOJSIPHHMHU
KUIbIUAIMUN — czaraxkmuku ain3ono-
Jibni, WO MAKTb 30BH. KijbLE, NEpreHau-
KyJIIpHE 10 IUIOIIMHMU JuUCKA.

I'eoM. LieHTpM 30BH. Kijbud i ros. Tina
npakTMuHo 30iraloTbes. Kyt Mix maomm-
HOKIO Kijbus i IJIOIMHOK 2arakmuku RO-
carae 90°, xoua MOXJIMBI BiAXMJICHHS B
Mexax 25°.

I. 3 0. X. Bif 3BMUYAMHMUX JHH3OMOZIOHMX
rajJJakTUK BiJJpi3HSIIOTbCA TiJILKM TPOCTOPO-
BMM pO3NOALIOM: iX HE BHUSIBJIEHO B CKyn-
yennax earakmuk. QUEBMAHO, KiJbLg TaM
JIETKO PYMHYIOTHCH.
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3a pedkuMM ouiHkamu, 0gu3bko 259
JH30NOAIOHMX 2arakmuk noas MawTb IO-
JISpHE Kinblie, sIKE, HANEBHO, YTBOPIOETHCS
LIIJISXOM 3aXOIUJIEHHS OAHI€I0 raJJaAKTHMKONO
peuoBuHM iH. 61M3bKOI ranakTMku. B wmii
Cxemi MOJISIPHE KiJbLi€ 3a HasiBHOCTI «10-
HOPCBKOI» rajJJaKTMKHM iCHy€ y pasi pe-
ajizauii 7Box ymoB: 1) Manoi ryctuHM rasy
B IUVIOUMHI TraJaKTMKU-<«3arapOHUKa»; 2)
KOJMM IUIOLMMHA KisbLs, IO (POPMYETHCH,
NEPNECHANKYASPHA A0 IUJIOUMHM TaJakTHU-
KH. SIK10 He BMKOHYETBbCS MEpma ymoBa,
TO I'yCTHM ra3 y IUIOIMHI raJIaKTUKH Tajlb-
MY€ 3aXOIIIOBAHUM ra3, i NOJApHE Kijiblie
B3araji He yTBOPIOETbCH. LIMM MOSCHIOKOTH
BiICYTHICTb NONSPHMX Kineus y GaraTux
Ha ra3 zaaakmukax cnipanviux. Y BUNAjA-
Ky nopyueHHs apyroi ymoBu chopmoBaHe
MOJNISPHE KiJblle PYHMHYETbCS BHACJIZOK
B3a€EMOZii 3 JUCKOM.
TAJAKTHUKM KAPJIUKOBI —
KApAUKOGL 2anaKkmuKu.
TAJTAKTHUKU KUJIbBUEBI — zaraxmu-
Ki, TUNIOBOK MOPGOIOriuHOK 0CO6IMBICTIO
SKMX € KiJbLEnoAiOHi CTPYKTypH.

YcepeauHi KibLenopiGHOI CTPyKTypu €
LEHTp. TiN0O — A0po earakmuku, OJHAK
Jekos #oro Hema. I'. k. 3 meHTp. TijoM
noAiNAsioTh Ha asa tvnu. Jlo nepuoro (O-
THUIN) HAJIEXaThb TaJaKTHUKH, y SKMX SAPO
MIiCTUTBCS B LIEHTpi KiJIbLEMOAiOHOi CTPyK-
TypH, a CaMe KiJble IIaJieHbKe i Ma€ mpa-
BWIbHY enintTuuHy abo kpyriy ¢dopmy. B
I". x. apyroro tumy (P-tum) sapo a6o pos-
TAIIOBAHE HE B LIEHTPi, a00 X Kiible Mae
HECUMETPUUHY (POpMY KJIOYYACTOI CTPYK-
TypY 3 BY3JIMKAMHM i IJISMaMH.

YBaxawTb, W0 NPUUYUHOK YTBOPEHHS
I'. K. € LeHTp. 3iTKHEHHS ABOX raJIaKTHK.
TFAJIAKTUKHA KOMITAKTHI — cza-
aAakmuku 3 JOCHUTb 4YiTKO OKPECJEHOK
30BH. MEXEK CIOCTEpeXyBaHOro 300pa-
JKEHHSl, CEPEAHS MOBEPXHEBA SCKPAGICMb
akux nepesuinye 21.5 ¢ororpadiunoi abo
¢doroBizyasbHOi 30paHOi Geruuunu 3 KBaj-
paTHOI CEKyHIU AYTH.

I'. x. He yTBOPKITL i3. ORHOPiAHOI
rpynu o6’ektiB. Hamp., no I'. k. Hanexarts
i keasapu, i eanakmuku xapauxoéi, y
SKHUX € Crajlax 30peymaeEopeHHsL.
TAJIAKTHUKHU JIIH3O0ITIOOIBHI — za-
aakmuku, TORIOHI 3a o6pucamu 10 eanax-
MuK elinMmuuHuUX i earaKkmuk cnipanbHux.
BinpisHSAIOTECS Bij CripaJbHUX BiACYTHICTIO
CnipanabHux pykagié, a Bij eJINTUYHUX
TUM, WO 3MEHUIEHHS fcKpagocmi Bij UEH-
Tpa R0 nepudepii € CTyniH4acTUM.

dua.

I'. n., 3rinHo 3 Xabbaa kaacughikayiero,

no3nauawts SO, a I'. 1. 3 6apom — SBO.
Cepennint cnexmpanvnui xaac I'. n. —
G2.2. YV posnonisi SCKpaBOCTi 3a cnocre-
pexyBaHuM 300paxenHsM I'. 1. — ne
TeMHi AyronoaiOHi yTBOpM, sKi PO3AINAIOTH
ackpasiwi ueHTp. i nepudepiitHi YacTUHU.
HassHicTb Ta 00pHUCH TEMHHMX 30H € OCHO-
Borwo g nopity SO i SBO ranaktuk Ha
MigKJIaCH.
TFAJJIAKTUKHM HEINPABUIBHI — ea-
AaKmuKku 3 HENPaBUJILHUMM 30BH. o0puca-
MU i HEepiBHOMIDHMM pPO3NOAIJIOM MOBEPX-
HEBOI sickpasocmi.

I". H. K044acTOi CTPYKTYpH, LIO HE Ma-
I0Thb s7pa, B Xabbaa kiaacugpixayii mo3Ha-
yaiots Irr a6o Irl, . 1. amopdHoi dopmu,
9Ki He MawTh kjouuacrocreir, — Irll. ¥V
Bokynrepa xaacugpixayii I'. H. 1MO3HA4alOTh
Im a6o IBm. Y pgesxux I'. H. MOXHa
BUIIIUTU EJIEMEHTH 2anakmuk cnipanb-
nux. Tomy B kaacudikauii Bokynepa
HaBiTh yBEAEHO MNPOMiIXHHMH MiX
cripansuumu i . H. xac Sm abo SB(s)m.

Benerencbkux I'. H. HEMa, IXHi macu HE
NEPEBUILYIOTD 101°M®, a ceéimHocmi MEH-

mi 3a 2x109£o.qacrxa I'. H. cepea ea-

AaKmuKk noas CTaHOBUTb 4%,. Y HMX € sC-
KpaBi 30pi pPaHHIX cnexmpanbHux Kaacia.
Bmict rasy nmocsrae 29 i Ginbwe Big 3a-
raJIbHOI MacH.

Hawi Haibauxui nosarajiakTU4Hi Cy-

cinm — Mazeananosi Xmapu (Benuka i
Mana) — Takox I'. H.
TFAJJAKTHUKHM NEKVYIJIAPHI — eanrax-
muxu 3 0COOJMBOCTIMHM, 9Ki HE HRAKOTh
nigcTaB BigHECTH iX 10 BUiIEeHMX MOpPGO-
JIOTiYHMX KJIACIB raJIaKTHK.

IMpuknagamu . n. MOXyTb OyTH ranak-
™mku NGC 128 (mae ¢opmy nopyukm),
NGC 4314 — zaaaxmuxka cnipanrena 3 6a-
POM, Y LEHTpi SKOro 3amictb 6asadxy mpo-
CTEXYEThCHS MiHIATIOpPHUI CHipanbHUN
yTBip, TOOTO CripajpHa rajJakTMKa BCEpe-
JUHI cnipajibHOiI rajakTuku. BigHeceHHs
ragakTuku g0 I'. m. pocutbh ymoBHE. 30K-
peMa, KpiM Ha3BaHMX BMIUIE YHiKAJbHHMX
npukjajis, a0 I'. n. 3auuciaOOTL 2anrak-
Mmuky 3 aKmuéHumu sopamu Ta iH.
TAJAKTUKHU CEMOEPTIBCBKI —
zanakmuku 3 9CKPaBUM 30penofiOHuM sif-
poM i mmMpoxumu (BiANOBIRAIOTH AOIJIE-
piBcbkum mBuakoctsm 300—5000 KkM-C D)
103BOJIEHMMHM i 3a00pOHEHMMH eMicCitHMMM
JliHiIMHU B cnexmpi.

Ha3ssa I'. ¢. noxoauts Bix imeni K. Ceu-
depma, sxkuir y 1943 Bupinue uen Kiaac
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06’ekTiB. I'. ¢. € HAMUUCJIEHHILIOW IPYIOK
canrakmux 3 aKkmuéHumu aopamu.
biapwicte i3 HUX — earakmuxu
cnipanvui. I'. ¢. noOAing0TL Ha ABi rpymnum.
IMepmwa — Syl — 06’eqHye ranakTvku, y
CNEeKTpax S{KHMX J03BOJIEHI JiHiI 3HA4YHO
WMpLIi, aHiX 3aboponeni ainii. o apyroi
— Sy2 — Hanexartb rajakTMKH, y CIEKT-
pax skux 3abopoHeHi i 703BoJieHi JiiHii Ma-
I0Tb OJHAaKOBY wmHUpUHY. Iupuna nixin
HeBeJMKa nopiBHAHO 3 Syl, exBiBajeHTHa
KiJIbKOMCTaM KiJomerpam 3a cekyHay. € I
C. nmpoMixxHux tMmiB. Slapa I'. ¢. 3MiHIOIOTB
cBin Oauck. Ha «xpusux Oaucky BU-
MiN9I0TbCS CNAJaXOBMM KOMIIOHEHT 3
XapakTEPHUM 4YacoM 3MiHHOCTI 6JM3BKO
IEKIIBKOX AecdaTKiB ai0 i riaBHMIT xOMMo-
HEHT 3 XapakKTEePHUM 4acoMm O0JMU3BKO
KiJIBKOX pOKiB. Amrulitryga 3miHHOCTI Syl B
cepeanbomy 0.5™ y cmysi B, ammiityna
3MiHHOCTI Sy2 npubanM3HO B miBTOpa pasa
MeHma. Jesxi I'. ¢. mepmioro tTumy B MiHi-
myMi 6iauCKy BTpauaroTh 03Haku Syl i Ha-
OyBaioTh 03HaK Sy2.

Haitbinbiue pospobnena mopens spep I

C. — JBOKOMIIOHEHTHa MOJAEJb, 3aMporo-
HoBaHa B. I. IIponukom i E. A. Mi6aem.
3rigHo 3 wiew mopmeaao, sapo I'. c. €
JUKEPEJIOM iOHI3YHOUOrQ GUNPOMIHIOGAHHSL,
SIK€ OTOYEHE JBOMa 30HAMH rasy. ¥ BHYTD.
30Hi 3 poamipamu 0.1—0.3 nk MicTaThCs
rycti xmapu (ryctuna sxux 108 —
1010 M_3), IO PyXarTbCd 3i WIBUAKOCTIMU
J1I0 KUJIbBKOX THUCSIY KiJIOMETPiB 3a CEKyHAY.
B 30BH. 30Hi 3 po3mipammn 0.3—10 nx
XMapu MEHI IycTi.
T'AJJAKTUKHU CIIIPAJIbBHI — wmopdo-
JIOTIYHUM KJIAC 2alaKkmuK, HAMBUPA3HIILIOK
OCOOIMBICTIO SIKMX € HAsBHICTb y OuCKy
CNipanbHuXx pykaeia.

CnipasbHi pyKaBM NOYMHAKOTHCH HE B
uentpi I'. c., a Buxomgsars abo 3 sickpasoi
KBa3iTOYKOBOI siepHOi 30HM, abo Bixg Gapy,
O MepeTMHae ueHTp. 3rinHo 3 Xabbra
xaacugixayiero, y nepmomy sunaaxy I'. c.
Ha3UBaKTb HOPMAJLHMMM i MO3HAYAKOTH S,
y apyromy — I'. ¢. 3 6apom — SB. Hop-
MasbHi I'. ¢. nopinsioTe Ha nmigTunu Sa, Sb
i Sc, I". ¢. 3 bapom — Ha SBa, SBb i SBc.
Kpurepii ans noginy Ha nigrunu: Mipa 3a-
KPYYEHHS CHipaJbHMUX pYyKaBiB, iXHd
CTPYKTypa i CHiBBiAHOLIEHHs PO3MipiB sapa
i ducka. B ranaktukax Sa TOHKi cmipajbHi
PYKaBM TYro HaMOTaHi Ha SIPO BEJMKOrO
po3mipy. B ranaktukax Sc ycs peyoBuHA
30CepelKeHa B MOTYTHIX CHipaJbHUMX py-
KaBax, SIKi BUXOASTb 3 NMOPiBHSIHO MAaJIEHb-

koro sapa. Ilosnauenus I'. ¢. y Bokyaepa
xknacugixayii Aemwo BiApPI3HAETbCH By Ha-
BEACHMUX BUILE. Y BUMNAAKY CHOCTEPEXKEHb
«3 pebpa» I'. ¢. Mae BUIIA] BepeTeHa 3
KyJEeNnoAiOHMM TOTOBIIEHHSM I[0CEPEAUHI.
3o06paxeHHs posiijeHe Ha ABi 4aCTHHU
TEMHOK) MO3J0BXHBOK CMYTOI0.

I'. ¢. — HainowupeHimut mMopdo-
JOTIYHUM THUN TAJAKTHMK, BOHM CTAHOBJIATh
0nu3bko 60% zaraxmux noas. Hama Ia-
aaxmuka tex € I'. ¢c. Tuny Sb abo Sc. Ce-
pensin cnexmpanvnull xaac Sa i SBa ra-
naktuk G1.4, Sb i SBb — F9.6, Sc i SBc
— F6.1. ¥ I. ¢. 6arato romybux rapsumx
3ip, §Ki pO3TalIOBaHi I'OJIOBHO B CIipaJjib-
Hux pykapax. Lli ranaxtuku Garati Ha ras,
SIKMMA CTAHOBUTH AEKiJIbKa BiNCOTKiB Bix 3a-
rajJbHOI Macu ranaktvuku. I'a3 socepemxe-
HMM y 1Iapi 3aBTOBIIKM B KiJbKacoT nap-
cexig y mnowuHi aucka. B Garateox TI. c.
ra3 € i 3a MeXaMu ONTUYHOrO 300pakeH-
Ha. Bin nepemimanuit 3 muaoM; came nu-
JIOM 3yMOBJIEHA TEMHA CMyra B 300pa’keH-
Hax I'. c., sKi cnocrepiraioTh «3 peGpa».

Anpa 1—29 I'. ¢. BUABIAAIOTH MiABU-
IEHy aKTMBHICTb, Taki I'. C. Ha3MBaIOTH
2arakmuxamu celugepmiéCoKumu.
T'AJIAKTUKH cD — senerteHcoKi zaaak-
mukxu EJiNTUYHOrO THUIY 3 MACOK TpPHU-
61M3HO 1013M®, O 3aHypeHi B HaJ3BM-

YaitHO MPOTSKHY CBiTHY O00OJIOHKY, pajiyc
sxoi nepepuiye 100 THC. Nk, a B AESIKUX
BUMNajgkax aocsarae 1—2 Mnk.

3euuaitno I'. ¢D € rosn. ranakTukamu
cKynueno earakmuk i padiozarakmukamu.
TFAJJAKTUYHA KOPOHA — nus. Ko-
DOHa zanaxmuku.
TFAJJAKTUYHA IIJNIOIIMHA, naowmmua
lanakTMkyM — IUIOIIMHA, SKA MPOXOAUTD
yepes cepeauHy Moaounozo lasxy i €
roj. aas noOynaoBM rajJlaKTHYHOI cucmemu
xKoopdunam, BUBUEHHSI 1 OMHUCY OCOOIMBO-
crer posnoainy 3ip y Ianaxmuyi.
TF'AJJAKTUYHE OBEPTAHHSA — saBu-
me pyxy o6’extiB (3ip, Xmap rasy Ta Mu-
Jy, 30pSIHMX CKYMUY€Hb Ta iH.) HAaBKOJO
LEHTD. YaCTMHU (1dpa) zarakmuxu.

Mepiodu obepmarxs 30BH. YaCTUH ra-
JJAKTUKU — JECITKM i COTHi MiNbiOHIB
pokis. Ha nigcraBi BMBUEHHS LIBHMAKOCTEM
ofepTaHHS MOXHA OLHMTH Macy 30PAHOL
cucremu. LleHtp. wacrmam Hamoi lanrax-
muxu 00epTaloThCs K TBEpAE TiO (KyTO-
Ba LIBMUIKICTh @ HE 3aJIEXKUTh BiJl BifcTaHi
IO LeHTpa O00epTaHHs); 3 MEPEXOaOM 0
30BH. YaCTMH CHUCTEMM KYTOBA IIBHUJKICTb
3MEHIIYEThCA, i Ui 30HM BiACTAKOThL B 00€-
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prauHi Bix uenrp. OGepranHs Hamoi I'a-
JAKTUKU OnUCywTb Oopma cmanumu.
Bpaxosywouu, mwo Conye nepebysae Ha
piacrani 10 xnk Big earaxmuurnozo yenm-
pa i mo obepranHs TYT BiAOYyBaETHCHA MO
KenIeposux opbitax, a #Oro MBMAKICTH
v=(GM/r? (M — maca TanakTuxu
Bcepesieni opbitn CoHus), Ans WBMAKOCTI
3ip B okosni CoHus orpumaHo 250 kM-l
a aaa nepiogy ofepraHHS HaBKOJO spa
lanaktnku — 220 MJH. pOKiB.
TAJJAKTUYHHUHA BITEP — surikauus
rasy 3 rajJakTHMKM B MiXraJakTUYHHUHA
NpocCTip.

BuTixaHHS MOXHA TpPAaKTYBaTH S$K
PO3ILIMPEHHS ra3y 3 AOCHUTb BHUCOKOKO meMm-
nepamyporo. JI>KepeaoM HarpiBaHH{ BBa-
XaKTh Crajlaxuv nadnosux. Bucoka Tt-pa
rasy (a orxe, i I. B. 3agaHOro Tumy) € B
TOMY BMIajAKy, KOJM 4acTOTa Crnajaxis
HAaZHOBMUX i TyCTMHa rasy B rajJakTuui
TaKi, 10 ra3 He BCTUra€ OXOJOHYTHU MiX
crajaxaMu. BBaxawTb, 1O BiACYTHICTb
rady B 2anaKmukax einmuvHux 3yMOBJIE-
Ha I'. B., NOTYXHiCTh KOrO 6ys1a BEJMKOIO
B €II0Xy aKTUBHOTO 30peymaEOpeHHsL.
TAJAKTUYHHUN EKBATOP — gseau-
xe xono Hebecnoi chepu, K€ BU3HAYAIOTD
NEPETUHOM LEHTP. IUIOIMHM Hamoi [a-
aaxkmuku 3 HeGecHow ceporwo (avs. He-
becni koopdunamu).

Ilo exsamopa Hebecnoeo T'. e. Haxwuie-
HUI mix KyToM i=62.6° i nepeTMHAETbCH 3
HUM Y [ABOX NPOTWJIEXKHHMX TOYKAxX — ra-
JAKTUUHMX By3Jjax. Bucxiguui ranaktuu-
HHI B30 (¥10oro exBaTOpiaJibHi KOOpAHHa-
M o=18"48.9", 8=0°) poamimenuit B
Opxi, uwaxiguuit (a=6"48.9™, 6=0°) — B
Odnopo3i.

TAJJAKTUYHHUH PIK — nepiod obep-
mannsn Conysa i HaMOIMXKUMX 0 HBOTO 3ip
HaBKOJO LeHTpa Hamoi laraxmuku. I'. p.
nopisHoe npubausHo 200 MJH. 3EMHMX
DOKIG.

TAJJAKTUYHHUA LEHTP — yrsip pa-
aiycom Gnmabko 1000 nx y ueHTpi Hamoi
Tarakmuku 3 pi3k0 BiAMiHHMMM BiJl pellTH
yacTUH xapakrepuctukamu. [I'. w.
MicTUTbCS B Cmpineyi. Bincranp Bin 3emai
npuban3no 8.5 TC. NK. YHaCaifioK BEJIH-
KOi KiJIbKOCTi MiX30psHO20 nuny ONTHYHI
crnocrepexeHHs I'. 1. IIPAKTHUYHO HEMOXK-
auBi (CBiTNO, WO ¥MAE Bif HbOX‘Oi 3a3Hac
ocnabnenns Ha 30™, to6T0 B 10 pasis).
TFon. paui mpo CTpyKTypy i i3. BiaacTu-
Bocti I'. 1. OTpMMaAHO 3aBASKKM CNOCTEPE-
XEeHHsIM y pajio-, I4-, peHTred. Ta ram-

Ma-Aiana3oHax eneKmpoMazHimMHOZ0 Gun-
DOMIHIOBAHH .

3a cyuacHMMH ysBJIeHHsSMH, . 1. — e
30psHe CKymueHHs, y ¢opmi exnincoina
ofepraHHs, KOHLEHTpalis 3ip y gKOMy
pi3ko 30iIbIIYETECS A0 UEHTpA. B wueHrp.
wapax sdpa MOJXKJIMEE iCHyBaHHS 4OpHOL
Jdipu 3 mMacoro B 10°M@, a60 HamKOMMAKT-

HOrO 30pPSHOIO CKYMYEHHS 3 TaKOK X Ma-
COI0.

TAJJAKTHUYHI KOOPOIUHATHU — cu-
crema Hebecrhux koopldurnam (raJlakTUuHi
wupoma b i doszoma l), 9KxMMH BU3HAUA-
IOTb TOJIOXKEHHSI CBiTMJI ILIOAO NAOULUHU
Tanaxmuxu.

FanaktuuHy A0Broty [/ BUMIipoOIOTh (y
rpagycax Big 0° go 360°) ysposx
2anakmuwHozo0 exkeamopa i3 3aXoAy Ha
cXif BiA TOUKH, IO BiANOBifa€ H%ﬂpﬂ wy
Ha ueHTp lanakTukm (a1950=17"42.47,
d1950=-28°55"), mo xona wwupomu CBiTHIA.

lanakTMuHy WHUPOTY b BigsiuyrOTh Bif
raJJaKTMYHONO €KBAaTOpa Y3[O0BX KOJa ra-
naktuuHoi mmpotu (y rpagycax Big 0° mo
+90°) . BesnocepeaHbo I'. k. HE BHUMI-
pIOIOTh, a O0YMCIIOIOTh iX 32 €KBaTOpiasb-
HMMH KOOPAMHATAMH KOXXHOIO CBiTHUJIA.
TAJTAKTHUYHI INIOJIOCHU — nsi TOUY-
KM YSBHOTO NMEPETHUHY 3 Hebechoro cheporo
nepneHAMUKYyJaspa, NPOBEAEHOro uepes
ueHtp HebGecHoi chepu A0 MIOWIMHA 2a-
aaxmuyHozo exeamopa. TTiBHIUHHMIT 1TOTIOC
Tanakmuku € B Boaocci Beponiku.
TAJJIAKTUYHI CKYITUEHHA — Te x
caMe, L0 M PO3CIfHI CKYNYEHHSL.
TAJJAKTHUYHI CTAJII — cucrema Be-
JIUUMH JEAKUX KiHEMAaTUYHMX XapakTepH-
cTMK Hamoi lanraxkmuxu. 3Ha4YEHHS LMX
BEJIMUMH Yy CTapiit i HOBiM cucrtemax acm-
POHOMIHHUX cmaaux HaBefeHi B Tabamui.

TasakTHvHI cTaJTi

Bestiumna Onuuus Crapa Hosa
BHMIpIOBaHHs| CHCTEMa | CHCTEMa
Bincraus Big
Conya no
‘Iiae;”pa . KIK 10 85+11
Konong
i xvec 1 250  222+20
-1 -1
Crana Oopra A KMe URIR 15 14412
-1 -1
Crasna Oopra B KMI¢ KK -10 -122=x*28
-1 -1
A-B KM UKIK 25  264%29
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«'AJJAKTUYHOI'O ®OHTAHA» MO-
HEJIb — Mopenb, 3amponoHOBaHA 3 Me-
TOK IMOSCHATHU TOXOMXEHHS GUCOKOW U~
POMHAUX | GUCOKOWBUOKICHUX XMap.

3rigno 3 «I'. ¢.» M., BUCOKOLIBUAKICHI i
BHMCOKOLWIMPOTHI xmapu (siki He € cpar-
MeHTaMU Mazennanosozo nomoky) KOH-
JEHCYIOTbCS 3 rapsuoro ragy Haa (i min)
earakmuunoro naowunoro. Cnanaxu nad-
HOBUX HarpiBalOThb ra3 y ducxy Hawoi [a-
aaKkmuku 10 BUCOKOI memnepamypu, i Ha-
rpiTmit ra3 nigiiimMaerscs Ha S—10 THC. NK
Haj raJakTH4HOIO0 miaomuHow. Oxosox-
JK€HHS rady BHACIiJIOK GUNPOMIHFIOBAHHS
eHeprii BeAe 0 menaosoi necmiukocmi M
VILiTBHEHHST XMap HEHMTPaJIbHOIO BOAHIO,
g9Ki 3roOoM najarpTb HA TaJakTU4YHY IUIO-
muHy. XmMapu (PopMylOTbCsl Ha BUCOTI §—
10 tuc. nk. Ilputik macu rasy a0 aucka y
BUIVISIAI BMCOKOWIBHUAKICHMX XMap CTaHO-
BUTb 2—3MQ 3a pik.

Xoua «I'. ¢.» M. 3aJ0BiIBHO MOSICHIOE

HM3KY pe€3yJIbTaTiB CIIOCTEPEXEHb, OAHAK
BOHa HE € YHiBEpCaJIbHOIO, OCKUIbKM HE B
3M03i OIMMUCATH BCKO CYKYIHICTb OEPXaHMX
nanux. Hanp., «. ¢.»M. He NOSCHIOE AYy-
xe BUCOKMX (300 km-c™)) mBuakocreit
JAESIKMX XMap.
TAJIIJIECBI CYIIYTHUKU — uortupu
cynymuuku FOnimepa, Ha3BaHi Ha YECTb
nepwosigkpusaua I. Iaxines. llonpasaa,
NUTaHHS MNP0 MNEepUoOBiAKpUBAYA €
CnipHMM, OCKiJbkM CydacHuk lanines Cu-
MoH Mapid 3asgBuB, 1O CaME BiH BiAKpHUB
ui cynyruuku. Opunak Tlanineit ony6ui-
KyBaB CBOI pesyabratv nepmumm (1610).
ToMy 4ecCTh BiIKPUTTS 3BUYAMHO MPUITUCY-
10Th aninerw. IIpore came Mapii 3anpo-
noHyBas Taki ixui Hassu: lo, €apona,
TIanimed i Kaanicmo — imeHa ymo0seHIiB
3esca (Onitepa) B rpexko-pMMCbKiM
Micosorii.

I'. c. Bigpi3HSIOTBCS BEJMKMMH DPO3Mipa-
MM i OaM3bKicTIO 10 naanemu. HaiicTidki-
LIOK) PHUCOK) IXHBOIO PyXy € PEryJsipHiCTb,
3 IKOK0 BOHUM NPOXOASTh 3 BUAMMOrO (npo-
x00xennsn) abo 3BOPOTHOrO (noxpumms)
boky ducka IOmitepa, a TakoX BXOASTH Y
Tidb 200 BUXOASTh 3 TiHI (Zamemuenusn).
KpiM TOro, cnocrepirarotb NEPETHH TiHHIO
I' ¢. gucka HOmnirepa, sIKMit HA3UBAKOTH
npoxomxeHHaM TiHi. Ili asuma nos’g3aHi 3
posramryBaHHsM I'. ¢. Komu 3eman i Co-
Hue nepebyBalOTh y IUIOWMHI, OJM3bKiH 0
mwiouwmuu opbir I'. c¢., crmocrepiralors 1o-
KpUTTS a0 3aTEMHEHHS CYMyTHHUKA CYMyT-
HukoM. Lle Tparuiserncs npubnuM3HO yepes

KOXHi IIiCTh pokié i TPUBAE MNPOTArOM
Kibkox Micsanis. Came sBMILE TPUBAE Bifj
KUIBKOX CEKYHA 0 AeKibkox roavH. 3a-
BISKM aibpayii . ¢. Hikonn He OyBalOTh B
oaHakoBii opbitanabHiit ¢asi B oguH i TO#
xe moment. Hamp., xomu TIanimen i €s-
pona posramoBaHi Ha T aucka IOmnirepa,
Io nepebyBa€e 3i 3B0pOTHOrO 6OKY IUIAHETH.
Kayuicto € BMHSTKOM, OCKiJIbKM HMOro do-
@6zoma HE BXOAMTb A0 ymoBu jibpauii /7.
Jannraca. Epemepudu I'. C., MOMEHTH TO-
4yaTKy i 3aKiHY€HHS 3aTEMHEHb i NOKPHTh,
BXOMKEHHS B TiHb i BMXOAy 3 HEl Ta iH.
JaHi HaBeAeHi B «ACTPOHOMMYECKOM Ka-
Jenpape», «American Ephemeris and
Nautical Almanac» (auB. Acmponomiuni
wopiunuku). 3 61m3pkoi BiacTani (3a Jo-
MOMOrOK «Bosdxepa») BUMBJICHA <«iHIUBI-
ayanabHicTh» KOXHOro 3 I'. ¢. CninbHe B
HUX — 1€ 3aKOHOMipHE 3MEHIIEHHH TryC-
THHU ¥ aavbedo 3i 30ijblIEHHSM BiACTaHi
Bix IOmnitepa. 3 ornsay Ha ue i €spony
SIKOKOChb MipOI0 MOXXHA MOPiBHATH 3 nJaHe-
mamu 3emnoi epynu, toai 9k TI'animen i
KaJyuticro 6avxue A0 naanem 306HIMMHIX,
fKi CKJAAalTbCd 3 KOHAECATIB JIETKMUX
KOMITOHEHTIB.
TAJIJENA Tanineo, Galilei G. (1564—
1642) — iran. ¢isuk, mexanik i acrpo-
HOM, OJMH i3 3aCHOBHMKIB NPHUPOAO3HABCT-
Ba, wieH Hau. akanemii xpei Jlinuei.
CodopMmymoBas ABa roj. NPUHLMIM Me-
XaHiKM — BiIHOCHOCTi Ta CTaJIOCTi MpU-
CKOPEHHS BiJIbHOIO MNajiHHSA, BUBIiB 3aKOH
iHepuii, 3aKOHM BiJIbHOTO MNAaAiHHS, PYXYy
TizIa MO MOXWJIIM IJIOLIMHI, 3aKOH AOAABAH-
HS pyXiB Ta SBHUILE i30XPOHI3MY KOJIMBaHb.
Y 1609 nobyayeas CBOIO mepury 30pOBY
TpyOy i po3mouas CUCTEMATHUUHI acTp. CHO-
crepexeHHs. Bussus ropu Ha Micaui, 4o-
TMpu CynyTHukM IOmirepa, 3’acysaB, w0
Monoununit Ilnsax ckiaagaerbcs 3 Oeanmiui
AyXe BiamaneHux 3ip, Biakpus ¢asu y Be-
HepH, masmu HAa CoHui tomo. I'. Biacro-
I0OBAB TEJIOLEHTPUUHY CUCTEMY CBiTY M,
Koneprukxa, 3a 1m0 iHKBi3Ullis 3BUHYBaTH-
Ja Moro B €peci i mpumycuaa ny06iiuHO
BiIMOBHUTHCS Bifi KOINEPHHUKIBCHKOIO BYEH-
Ha. 31 xoBTHs 1992 BarukaH pea-
Oinitysas Iasines.
«’AJIIJIEO» («Galileo») — xocm. mpo-
rpama CIIIA, axy peanisyiors 3 1978.
Mera nporpamMu — JETaJbHE BHMBUYEHHS
ammocgepu i maznimocgepu Onimepa, a
TAKOX BHM3HAUEHHS MapaMeTpiB pyxy cy-
nymnuxie IOnimepa i [OCHIIXKEHHS iXHixX
MOBEPXOHb.
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BignosigHo mo uiei mporpamu y Jlabopa-
Topii peakTuBHOrO pyxy (Ilacapina, wrar
Kanigpopuis, CIIIA) cTBOpeHO asmoma-
muuny mixnaanemny cmanyiro (AMC)
«Galileo». AMC cknapaetbcs 3 aBox 6r0-
KiB — opbitanbHoro 6s0ka (moBxuHA 9 M,
maca 2668 xr, 3 HMX Hayk. OOJagHaHHS
— 103 kr) Ta CIyCKHOrO MOAYJS Maco0
335 xr (uayk. obsaguanus — 28 kr). Ho
ckjaay Hayk. obsagHaHHs Bxoasarte: I4
cnekmpogpomomemp AN AOCHIJXKEHHS
ckyJany i memnepamypu BHUCOKMX IIApiB
arMocepu IOmitepa, Y@ cnekrpodoro-
METpP I BUMipPIOBaHHS a€pO30JIbHOI CKJIa-
A0BOi atMocdepH, NOJSIPpUMETP-PagioOMETP
VIS AOCJIJIKEHHS PO3NOATY i XapakTepu-
CTMK YaCTMHOK B atMocdepi, marHiromerp
AN  BUMIipIOBAHHS  HANpPYXEHOCTIi
MAarHiTHOIO MOJIs i BMBUEHHS 3apPAXKEHUX
YaCTHUHOK, BifleOCMCTEMA I OAEPXKAaHHYA
BHUCOKOSIKiCHMX 300paxeHn. Kpim TOro, Ha
0OpTYy CIyCKHOrO MOAyJas € O6JagHaHHS
JUIS AOCJAKEHHSI 3MiHM 3 BHUCOTOK) T-PH,
TUCKY 1 rycTuau atMmocdepH, xiMm. ckiany,
BMICTy reJjilo, peecrpauii rpo3oBuMxX po3-
psanis.

AMC «I'» zanymeno 18 xoBtHa 1989 3
HABKOJIO3eMHOI OpOiTH 3a J0noMoro Gara-
TOPA30BOr0 TPAHCIIOPTHONO KOCMIYHOZO KO-
paban «Amaanmic». Ilonitr po HOmirepa
TPUBAB LIICTh POKiB, NMPOrpaMy AOCJiIXXEHb
po3paxoBaHO Ha 22 Micauj.

Y cepeauni sororo 1990 AMC npoir-
mia Ha Biacradi 16 000 kM Big Benepu,
18 rpyans 1990 — Ha Bucori 960 kM Han
MOBEPXHEK ATJAHTUUYHOrO OKEaHy,
30iiblIMJIA 32 PAXYHOK rpaBiTauifHOro Mo-
ns 3emni wBMAKicts Ha T km-c L. TloGy-
BaBiM 3a opbiroro Mapca B nosci acme-
poidia, 29 xoBTH® 1991 nepenana Ha
3emmo nepuie B icTopii gocsmkeHs 300pa-
)KeHHs MaJsoi ma”ety IMacnipa (opepxaHo
150 3nimkiB, OHAaK uepe3 HEMOJAAKM ana-
paTypy nepeaaHo Juue OAMH). Y rpynHi
1992 AMC nosepHysnacd 3HOBY A0 3emui,
npoymjaa Hag THUM XE€ pPanuoHOM
ATnaHTUMYHOr0 OKeaHy, 1 wme pas3
rpasitauiiiie nose 3emai 36inbpuwmio ii
WwBKMAKICTs 70 39 kM-c™l, 3 sKkow anmapar i
Bianpasueca a0 IOnitrepa. Hanpukinui
cepnHg 1993 AMC mnpoituuia Ha® BigCTaHi
950 kM Big acrepoipa Iam.

Hanpukinui 1994 6yna nepenaHa
indbopmauis 3 I4 cnexkrpomerpa AMC npo
nagiHHg ¢parmeHTiB xomemu lymen-
kepiB—JIlesi 9 Ha HOmnitep y smnui 1994.
Hdo ciuas 1995 orpuMaHO 3HiIMKH, §Ki MO-

Ka3ajM 3iTKHEHHs YJIAMKiB KOMETH 3 aT-
MOCHEpOI0 TUIaHETH.

Ha nouatky TtpaBHa 1995 AMC signa-
aunacsa Bix 3emai Ha 990 MaH. KM i
Habiuaunaca no HOmitrepa Ha BigcTaHp
114 man. xM. YV cepenuui munHs 1995 Bin
AMC sBigninuBcs CyCKHMM MOAyab i 1O-
yaB CaMOCTIMHMH NOJIT A0 MJaHeTu 3i
weuakictio 180 000 km-rox !, Op6iran-
HUNA MOAYJb MNiCJA9 NPOXOAXEHHS HA
Bincrani 6;1m3pbko 1000 kM Big CymyTHHKa
Io BBIMKHYB rajbMiBHi JABMIYHM | repem-
mwoB Ha OpOiTYy WTY4YHOro CYMyTHHKA
KOnitepa, BUKOHyIOuUM (yHKL{i peTpaHCas-
TOpa AJs nepegasaHHyg indopmauii 3 6opry
cnyckHoro moayas Ha 3emuo. Ha koxHO-
My BHUTKY OpOiTanbHOrO pyxy BiH IpPOXO-
AATH MOouyeproso nobamay oaHOro i3 yo-
THPBOX CymyTHuKiB IOmitepa, BMKOpHUCTO-
BYIOUM TIpaBiTALIMHE MO0JIE KOXHOI0 3 HHMX
s 3mim cBoei opOitu. IIIBuakicte crmy-
CKHOTO MOAyYJiS B INUJIBHMX LIapax aTMoC-
¢depun Hnitepa BHacnigok aepoau-
HaMiYHOTO rajJbMyBaHHSl 3Ha4YHO 3MEHIIHU-
Jlach, i micas crnpauiOBaHHS TraJbMiBHOIO
napamyTta BiH ONMyCTMBCS, 3a MOMNEPEAHIMHU
pospaxyHkamu, Ha 600 kM B armochepy
KOnirepa.

T'AJIIJIEA ITEPETBOPEHHS — cnis-
BiJHOLIEHHS MiX KOOpAMHATAMH i 4YacoM
Oyap-sxoi nogii, Ky po3mIggalTh y ABOX
Pi3HMUX iHepyianbHUX cucmemax 6GiONKY,
0 PYXaKTbhCS OAHA WIOAO OAHOI 3i
IWBHUAKICTIO, 3HAYHO MEHIUOK BiJ waeud-
kocmi ceimaa. B upbOMy BUNaaky uvac y
BCiX iHepuiaJbHMX CUCTEMAX BiUIIKy € OA-
HakoBuM. I'. m. CnpaBAXyHOTbCH JIMILE B
KJacuuHiit mexaHiui (nopisH. 3 Jopenya
nepemaeopeHHIM) .

TAJIIJIEA ITPUHIIUII BITHOCHOC-
TI, MexaHiYHMI NPUHLMO BiJHOCHOCTI —
NPUHLMI KJACUUYHOI MexaHiku: B Oyab-
SKUX [HepuianbHux cucmemax 6ioaiky BCi
MEXaHiuHi SBMIIA 338 OfHUX i TUX XE YMOB
Bin0yBalOTLCS OJHAKOBO.

I'. n. B. ynepme sanpononysas [I. la-

nined 1636. T'. m. B. CipaBIKYETbCS JIUIIE
B KJIACMYHIA MexaHiui, B €Kil poarnsaa-
0T PyXM 3i IUBUMAKOCTAMH, 3HAUHO MEH-
WMUMK Bin weudkocmi céimaa. 11pyu mBuzn-
KOCTAX, WO Osu3bKi 40 WBMAKOCTI CBIiT/IA,
pyX Tin1 MiANOPSAKOBAHMM 3aKOHAM peJis-
TUBICTCbKOI MEXaHiKH.
TAJUJIE Moraun Totdpia, Galle J. G.
(1812—1910) — mHiMm. acTpoHOM. VY
1851—1897 — paupexrtop obcepsatopii i
npocdecop yH-Ty B Bpecnay.
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Binkpus tpu komern (1839—1840),

xpenose (BHyTp.) Kinbue Catypua (1838).
Ha npoxanust Y. Jlegep’e BMKOHAB MOIIy-
KM M03aypPAHOBOI IUIAHETH 32 mepenobumc-
neaumu Jlesep’e koopauHatamu. 23 Be-
pecHs 1846 BiAKpUB HOBY IUIAHETY, SKY
Ha3BaHo HentyHOoM. Ymnepiie 3anmpornoHy-
BaB Bu3Hauaty napanakc CoHug 3i crocre-
PEXEHb MAJMX IUIAHET MiJ 4ac MPOTHUCTO-
aHb, y 1872 3i cnocTepexeHb MJIAHETH
®oxkci (Ne25) susis mapanakc CoHus —
8.87".
TAJJUIEA Epmonn, Halley E. (1656—
1742) — aHmI. acTPOHOM, MaTeMaTHK i
reodpisuk, ujaeH JIOHTZOHCBKOro KO-
poxniecbkoro T-Ba. 3 1703 — mpodecop
Oxcdopacekoro yH-Ty, 3 1720 — nupex-
top I'punsiupkoi obcepsaTopii.

Po3po0uB METOZ PO3PAXyHKY KOMETHHMX
op0iT i BM3HAUMB MNEPIOAMYHICTD AEIKMX
komeT. HaiBigomima 3 HUX — KOMETa, 110
3’seaasaca y 1531, 1607 ta 1682 i mosep-
HeHHs skoi y 1758 nepembaums I'ayueit (ii
Ha3BaHO komeTow lMasnest). JlertanbHO poO3-
po6uBs METOA BM3HAUEHHS BiACTaHi Bif
3emui 10 COHUS HUISXOM CHOCTEPEXEHHS
NPOXOJXEHb HMXHIX TMJAHET MO JUCKY
Conusa. Cksas mepwui Kartajor 3ip
niBgeHHoro Heba. Y 1718 Binkpus sBuiie
BJIACHOTO pyXy 3ip. BUSIBUB NPUCKOPEHHS
cepeaHboro pyxy Micsius, HEPIBHOCTI B py-
ci IOnitepa i CatypHa. BukoHaB marHiTHe
3HiMaHHY B ATJAHTUYHOMY OKE€aHi i CKjiaB
nepury Kapry MarHiTHUX CXMWJIEHb.
TAJIJIEd KOMETA — «xomema, Aad
sxoi Brepme Gysno ofumciaeHo opbity, Bu3-
HAueHO I MepiOAMUHICTb II0SIBU no6m3y
Conys, @ TAKOX SAPO SIKOi BHEPIUE BAAJIO-
Csl AOCJIUTH.

O6uucnenns opOitu BukoHas E. laaned
y 1704. Bin nepenbaums, w0 SCKpaBa KO-
MeTa, SKY
CIIOCTEPIr
anu y
1682, mo-
BEPHETHCH
00 3emai'y
1758
XpoHiKH
Ta JiTO-
nucu 30e-
piramoThb
CBilUEHHH
npo cno-
CTEpEXKEH

] Ha I'. k. 3
" Puc. 1. "Komera Fanneﬁ 466 10

(1986)
H.C.

Enemenmu opbimu: a=18.25 a.o.;
¢=0.587; 0=35.3; &0.867; i=162.2°
nepiod obepmannsn 76.1 poxy. Agenii T
K. nepefysae momix opbiramu Henmyna
ta [Taymona. T'. k. pyxaerbcs B 6ik, mpo-
TUJEXKHUN 10 obepmanHhs 3Jemai Ta iH.
naanem. MOMEHT NPOXOJKEHHS 4epe3 ne-
puzenid Mg 4ac OCTAHHBOI MOSIBH no0u3y
Bemii 1986 motuit 9.45175 epemepudnoeo
yacy (puc. 1). Biacranb Bigx kxomeTH RO
CoHug B nepureii ctaHoBusa 88 MIIH.KM.

o nosieu I'. k. 1986 Gyna pospobieHa
Mi>KHAPOJHA MpOrpama CrocTepexeHb il 3
noeepxHi 3emui Ta 3 kocmocy (JHW). UHa-
cTMHA i€l nmporpaMu, 4Ky BMKOHYBaJIM B
CPCP, nasusanacs COITPOT.

HIicte asmomamuyHux MiXKXNAAHEMHUX
cmanyii nponetiio nobamsy I'. k. y Oe-
pe3ni 1986: «Beza-1» Ta «Bera-2» (CPCP)
6 Ta 9 Gepesust, «Jxommo» (€Eaponelcoke
KOCMiune azenmcmeo, y TpoekTi Opayo
yuacth 11 3axiZHOEBPONENCHKUX KpaiH) —
14 6epesus, «Cyicei» ta «Cakirake»
(dnownis; nepeknapn Ha3B «Komera» Ta
«[Tepwonpoxoneus») — 8 ta 11 Gepeans,
«Mixxnapoaumit kocmiunuit 3oua» (ICE —
International Cometary Explorer, CIIIA)
— 25 Gepesuss. OcraHHi 3amymeHdd A0
kometu Jxakobini—LliHHepa i BOCEHH
1985 mposeris kpi3b ii XBiCT.

HonnHa 0 5

. Kparaep
T asosr
Ta MoBi ( | 1antpansHa,
Bukuan u 3ar‘r’a,qnua

Bice o0epraHHsa

Mexa
Ao Coruys ceitna l Tini

Puc. 2. finpo xomeru lasses

Bigcranr Mmin. HabGamxenns 3 I'. k. Ta
aycTpiuHi manuxocrl oyan 8890 kM Ta
79.2 XM KM-C~ ;Um «Beru-1», 8030 kM Ta
76.8 xm-c ! ans «Beru-2», 610 kM Ta
68.4 xm-c! s «Jlxorro», 125 THUC. KM
Ta 73 kM- c’ s «Cyicei», 2 MJIH. KM T3
75.3 km-c ! gas «Caxkirake», 6113bKO 107
xM Ta 64.9 km-c! ans ICE. Byawm
mpochimkeHi saapo komeru, i atmocdepa
(komMa), sIKa CKJAJAETbCSd 3 HEMTPAJILHOrO
rasy Ta nuiy, ioHocdepa Ta ii B3aemopis 3
COHSIYHUM GLMPOM.
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Sapo I'. x. — 1€ MOHOJITHE TiIO He-
npaBuibHOI (POpPMM, sIKE Haraaye 3emJsi-
Huit ropix ab6o xapromnuny (puc. 2).
Po3mipu dmm =T7.5 KM, dpy.x~14 kM. Macy
oujneno y 10 kr. Iepiox ofepranns sa-
pa 6;am3bko 53 rop. Bich obepranns € Bce-
peauHi KOHyca pO3XuJaoM =*45° Big HO-
pmani po mowmHM opbitn. Hanpsam obep-
TaHHg 30iraeTbCcs 3 HanpaMoM OpGiTaib-
HOrO pyxy. BimOusHa 3pgaTHICTD nOBEpXHi
Ayxe Hu3bka: 2—49,. IlosepxHa Heo-
JHOpigHA, 3 BEJMKOK KUIBKIiCTh KiJbLIEBUX
Kpatepis. I'. K. Ay>e akTMBHA: 3 NOBEPXHi
aapa OypxJIMBO BMALNSIOTBCH ra3 Ta I
nig uac HabnmxeHHs 10 Conus. CrpymeHi
BUJITAIOTh 3 MOPIBHSHO HEBEJMKOi (mpul-
au3Ho 109, saranpHOi noOBEpxXHi) OCBiT/IE-
HOI YaCTMHHM sjpa.

Temnepamypa NOBEPXHI HAa JEHHOMY
Ooui B exBaTOpiasbHiil 4acTMHI — 6JM3BKO
380 K, Ha Hiunomy 6oui — npubausHO
200 K. Ilig yac nponitaHHs «IXOTTO» ye-
pe3 kxomy Oyno 3’scoBaHO, L0 ras
BUIINAETLCH 3 s7apa y Kiabkocti 20 T1'C
Cxunap rasy: 809% somsHoi mapu, 109, mo-
HOKCHAY Bymiewio, 3% RiOKCHMAY BYIJIELIO,
29 wMerany, MeHme 1.59 amiaky Ta
0.1% uianiny BogHi0. Bynu 3apeecTpoBaHi
TAKOX BaXKi ioOHM, OAHAK nNpupozaa
BiAnoOBiAHMX OaTBKiBCHbKMX MOJIEKYJ HE
BU3HayeHa. BojgsHa mapa MiCTUTb BaXKKMM
BOJEHb. 3arajibHa KiNbKiCThb NMHUJIOBOI pedo-
BMHM, WO 3agumae I'. k., npubausHo S—
10 1. IIpoaHani3oBaHO THUCSIYi MUJIOBUX Ya-
ctuHok piamerpoM 0.1—10.0 mxm. IMun —
CyMill JIerkoi pEe4YOBHMHM, SIKA CKJIAAAETbCH
3 BOAHIO, ByMJIELl, a30oTy, KMCHIO, Ta
Ba’)KKOro Kam’SHMUCTOro marepiaay, mo
MiCTUTb MAarHii, KpEMHiH, 3asi30 Ta KH-
ceHb. MOXJIMBO, pe4YOBHMHA AEAKOi YaCTUHU
NWIMHOK — OpraHiuHuit nojimep a6o xpu-
crajoriapar. BigHOCHMI ckJajg i30TOmiB
XiM. €JIEMEHTIB y nWJIy TakuM Xe, 9K i B
Consunid cucmemi B UiIOMYy.

BucHoBkM npo xiM. ckiaj sppa 3pol-
JIeHi Ha miacraBi AAHMX MPO ras Ta MU y
KOMi. SAnpo cknajaerbcd 3 TPbOX KOMITO-
HEHTIiB: KPUTY, KaM SITHUCTHUX CKJAJOBHUX Ta
BOTHETPMBKHMX JIETKUX PEYOBMH, SIKi, MOX-
JIMBO, YTPUMYKTh MNOJIMEPU3OBAHiI Op-
ra”iudi cnoayku. I'on. cknagosa sgpa —
BOAQ, 3HAUHO MEHINE RiOKCHAY BYIJIELO.
TAJIO (rpeu. alws — CBiTIOBE Kijble
HaBk0J0 Micsaus abo Conusg) —

1. Csirni kinbug, uo iHOAI 3’ABASIOTBHCS
HaBKoJO0 Conysnn 3060 Micays BHACHIROK
pO3CilOBaHHS CBiT/ZIAa HA KPHMCTAJHMKaX JbO-
Ay B ammocgepi 3emni. Pajiyc Kinbus

22°, pimme — 46°. Jlo sBuu, NOB’S3aHUX
i3 I'., Hanexartpb TakoX HecnpasxHi CoHUS
Ta Mlcsmn, XPECTH, CMYIH, napanenbm zo
POPHM30HTY.

2. T'anaktnune I'. — mporsxkHa chepuunHa
XMapa pO3pifKEHOI PEYOBMHHM, Jip, Kyas-
cmux ckyn4eHb HABKOJNO eanakmuk (AMB.
Tanaxkmuuna Kkopona).

T'AJJOCHU — ctpykTypHi yTBOpH B 2021080
Komemu, SKi NMPOEKTYKTbCHS Ha HebecH)y
cepy y Buraaai ayr abo uinmx kin. Pagiy-
cu I. 36ibIIyIOTBCS MPOMOPLIAHO KO Yacy.
I'AJIbMIBHE BHUITPOMIHIOBAHHSA
~— GUNPOMIHIOGAHHS EJIEKTPUUYHO 3apsef-
XKEHUX YAaCTMHOK, $IKi pyXarThCs 3 IpHU-
CKOpeHHsM a00 CNOBUJIbHEHHSM, LI0 3y-
MOBJIeHI ixHiM nputaranHam ab6o
BilIUTOBXYBAHHSM Yy pa3i 30JMKEHb.

Takui xe MexaHi3M BHUIIPOMiIHIOBAHHS,
OHAK 3a HAfBHOCTI 30BH. MAardHiTHOrO mno-
Jisl, Ha3MBAKTh MArHiTHOraJbMiBHUM BHII-
POMiHIOBAHHSAM (UMKJOTPOHHMM i CuHX-
DOMPOHHUM) .

Yacto I B. Ha3MBAKTb TAKOX BMII-
POMiHIOBAaHHS, W0 BMHHMKAE IiAg 4ac
BUILHO-BiJIbBHMX TNEPEXOAiB. Y LbOMY BHM-
NMaaKy BMIIPOMIHIOETBCS BECh cnexmp 4ac-
TOT EJIEKTPOMArHiTHMX XBMJIb, 30KpPEMa,
PEHTIeH. i paaioxBuJi.

3asasku MexaHiamy I'. B. y KOCM. ymo-

BaX BMHMKAE PafiOBMINPOMIHIOBAHHH CO-
HAYHOI KOpOHU i KOPOH 3ip, 30n H II,
naanemapHux mymannocmei, ra3y B
CKYNYEHHAX 2anaKkmuk, a TaK0X 3Ha4yHa
yactuHa 1Y eunpominroéaHust ¥ ONTUUYHO-
ro BUINPOMiHIOBaHHA 3ip. 3a JOMOMOroI
LbOr0 MEXAaHi3My MNOSICHIOKOTb TAKOXX BHII-
POMIHIOBAHHS JESIKUX PEHMIeHIGCOKUX
Jxepen.
I'AMMA-ACTPOHOMIA, y-acrpoHoMmis
— po3ain acmponomii, WO ROCHIAXKYE
KOCM. 00’€KTH i MpoLEecH 3a XapakTEPHHUM
AJIs HUX KOPOTKOXBMJIBOBUM enekmpo-
MAZHIMHUM GUNPOMIHIOBAHHAM 3 CHEPTIEI0
¢domonie E nonan 100 xeB.

Jliana3oH y-BUMIIPOMiIHIOBAHHS TOAUISIOTH
Ha JeKiJabKa AiJISHOK:

M’9KOro 3 eHepriero E=0.1—5.0 MeB;

npoMixHoi eHeprii 5—50 MeB;

x)opctkoro S0 MeB—10 I'eB;

HaJABMCOKMX eHepriit 3 E>10 I'eB.

Ammocgepa 3emni nNEpelIKOIKAE IPO-
HUKHEHHK) BUIIPOMiHIOBAHHS A0 3EMHOi
NOBEPXHi, PO3CiIOUM Ta MOMNIMHAKUM PO-
tonn Ha Bucorax 30—S50 kM. Cnocrepe-
XKEHHS B Aiama3oHi eHepriit GOTOHIB Bif
100 xeB no 10 I'eB BexayTts 3 KocMiuHux
anapamie ab0 3 BMCOTHMX aepocTaTiB 3a
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T'AH3EH

JOTIOMOTOK 2amma-meneckonia. DoToHM 3
eHepriero E>10 I'eB mMOXXHa 3apeecTpyBaTu
Ha 3emuti 3aBASKM UYEPEHKOBCHKOMY BMII-
POMIHIOBAHHIO, NMOPOAXXEHOMY B3aE€MOJICIO
y-KBaHTiB 3 atMocdeporo.

I'-a. Buaukiaa y S§0-x pp. XX cr. ¥
70-x pp. creuianisoBaHi CymyTHUKHU-06cep-
BATOpii BHUSBMJIM JOCHUTb ITOTY>KHE y-BHII-
POMiHIOBaHHS AesKMUX AiJIHOK Conys,
nyavcapie, sfep aKTUBHMX zanakmux i
keasapia. Byno Bigkputo y-cruiecku (pan-
TOBi KOPOTKOYACHi MiABMIIEHHS iHTEHCHUB-
HOCTi KOCM. y-BHMIIPOMiHIOBaHHS 3 €HEPri€lo
B JIECATKM Ta COTHI KiJIOEJIEKTPOH-BOJIBTIB),
a TAKOX AMCKPETHi JKepeJsa y-CIUIECKIB 3
E>100 MeB.

IF'AMMA-BAPCTEPU — te x came, mpo
M Oxepenra zamma-cnineckia.
I'AMMA-CITAJJAXHA — panroBi KOpOT-
KOYaCHi MigBUIIEHHS IHTEHCUBHOCTI KOCM.
y-BUMIIPOMiHIOBAaHHSl B Jiana3oHi eHeprin
BiI OAMHUILDL A0 COTEHb KiJIOEJEKTPOH-
BOJIbTIB.

3a noTyXHICTIO @unpominioéanns T'.-c.
Ha JieKijJbKa MOpSAAKiB NEPEBMIYIOTh TMOTO-
KM BiJl BiIOMMX AMCKPETHHX JXKEpesa y-
BUNpoMiHIOBaHHg. Tpusaiicte I'.-c. — Big
YaCTOK A0 COTeHb CekyHA. OuiHku eHeprii
I'.-c. 3acBigumsm, w0 iXHi JpKepena — ac-
Tpodis. 00’exTH HEBiZOMOI paHille npupo-
Au. Bepxna mexa po3mipiB 30H BUII-
pomiHioBanHs — 10 3000 xm. Ilpocroposa
Jokanizanis — y mexax laaakmuku.
Hxepena I'.-c. MarOTh HaJACWIbHI MardiTHi
nons — po 5-10% Ta (5-10' ro).
HaiimoBipHilue MOSICHEHHS MOXOJXEHHS
I'.-c. — axpeyian Ha HelUmpoHnHy 30pI0O,
BMBiJIbHEHHSI €HEPril Mif 4ac 3opempycia.
I'AMMA-TEJECKOIl — meneckon,
IIPU3HAUYCHHN JJIs PEECTPALii KOCM. y-BHII-
poMiHIOBaHHS (qUB. lamma-acmpoHOMis).
B npiana3oHi M’9Koro y-BUNpPOMiHIOBAHHS
CIIOCTEPEIKEHHS BEAYTb 3a AONOMOTOK
CUMHTHUAAUIMHNUX TeJeCKomiB 3 Me-
XaHiYHMMM KojdiMatopamu (puc.). lna 3a-
xucty Bix 6oxoBoro ¢OHOBOro aun-
DOMIHIOBAHHST BUKOPHMCTOBYIOTb JIiUMJIb-
HHUKM aHTHU30IriB .3 HEOpPraHiYHMX CLMHTH-
aAauinHuXx  kpuctanis. SnepHi Ta
aHiriIsguinHi y-jiHii crocrepiralotb 3a A0-
MOMOTOK) HamNiBNPOBIJHMKOBUX CNeKmpo-
Mempié Ha KPUCTAJax 3 HAAYMCTOrO rep-
MaHil0, $Ki Jal0Tb 3MOry OTPUMYBATH BM-
COKe eHepreTHuHe posgineHHs (oo 2 keB 3
eHepriewo y-dportonie E=1 MeB).
CnocrepexeHHsl XOPCTKOr0 y-BHIIPOMIHIO-
BAHHS BUMKOHYIKOTb Ha TEJECKOMNax 3 TPEKo-
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CxemMa raMma-TeJIecKoIIa

BMM JETEKTOPOM, SKHi MOXe OyTH
ickpoBoio a6o apeitdosoo kameporw. Crno-
CTEpEeXXEHHs B  Jianma3oHi  y-BuI-
POMIHIOBAHHSI MPOMIXHHUX eHepriit (oToHiB
MOB’3aHi 3 €KCNEPHUMEHTAJIbBHUMHM TPYIHO-
mamu. B niana3oHi y-BUNPOMIHIOBAHHSI 3
HaJBUCOKMMM eHepriasMu (POTOHIB crocre-
PEXEHHS BEAyTb HA3eMHUM YCTaTKYyBaH-
HIM LUISXOM peecTpauii 4epeHKOBCbKOro
BUNIPOMiHIOBaHHS. ['.-T. BCTAHOBJIOKOTH ne-
PEBAXHO HA WMYHHUX CYNYMHUKAX 3eMai
(IIIC3) abo HAa BMCOTHMX aepoCcTaTax.
Ilepwi gani npo y-BUNPOMIHIOBAHHS KOCM.
HNOXO/KEHHsT ofepxkaHo y 1968 3a pomo-
morow I'.-t., BcraHoBaeHoro Ha IIIC3
«0S0-3» (CIIIA).

IF'AMOB Jxopax, Gamov G. (1904—
1968) — amep. ¢isuk i acrpodisuk (Hap.
B Opeci), unren Hau. AH CIIIA. B 1934—
1956 — npodecop yu-1y im. Jx. BammH-
rToHa, 3 1956 — yH-1y wraty Koaopazo.

Y 1937—1940 pospobue mnepuy

MOCHiOBHY TEOPiK €BOMIOLIT 3ip, W0 IPpyH-
TyBaJlaCsl Ha YSBJEHHi NPO SAEPHE MOXOA-
KeHHs eHeprii 3ip. ¥ 1943 3anponoHysaB
000/I0HKOBY MOJEJb YEPBOHMUX TiraHTiB i
pO3paxyBaB €BOJIIOLiMHI Tpeku uux 3ip. Y
1946 3anponoHyBaB MOAEJb Trapsgauoro
Bcecsity i pasom 3 P. Anbdepom i P. I'ep-
MAaHOM AOCHAiAMB sAepHi peakuii, WO
BiA0yBalOTLCH Mix Yac PO3IIMPEHHS rapsyoi
PEYOBMHHM | NMPHU3BOAATb A0 YTBOPEHHSH
BA)KKHMX XiM. €JIEMEHTIB.
T'AH3EH Ilerep Aunpeac, Hanzen P. A.
(1795—1874) — mHim. acTpoHOM i reope-
auct. Y 1825—1874 — nupektop obcep-
Bartopii y 3ebepai.

Hayk. npaui npucBsiu€Hi BUBUEHHIO pPYy-
Xy HebeCHMX TiJ. YTOUHHMB TEOPil0 PYXY
Micsaug, Teopii 30ypeHOr0 pyxy BEJIMKHUX
Ta MaJMX IUIAHET i KOMET, TEOpil0 COHAY-
HUX 3ateMHeHb. Y 1857 cknaB Ttabamui
pyxy Micsausg BeJMKOI TOYHOCTI. YTOYHMB
3HAUEHHS COHSYHOro napanakcy — 8.92".
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TFAHIMEN — cynymnux KOnimepa (gus.
Tanineesi cynymnuku), Haunbinpumuit y
Consauniti cucmenmi. Paniyc 2630 kM, maca
1.49x10%%r, ryctuHa 1930 KI"M_é. I'o-
JoBHO I'. ckjapaerncst 3 BOASHONO JILOZY
(90%). 3 moBepxHi 3emni CNOCTEPEKEHHS
NpoBajsTh y Aiana3oHi ¢asoeux xymie Bin
0 mo 12°, a 3 aemomamuunux mixnaa-
HemHux cmaxyii BOHW IPOBEAEHI MpH
dasosux kyrax 10—124°. «Bosdxep-1»
Habsmxascsa g0 I'. Ha Bigcranpl14 700 kM,
a «Bosmxep-2» — Ha 62 100 km.

3opani GeruuuHu Ta NOKAZHUKU KOJAbO-
py:Vo=4.6™, U-B=0.53"; B-V=0.81"; mus
Begyuoi miBkyni: I= 3.6™: I-H= —0.10™;
I-K=0.18";, I-L=-2.08™; 0Oasn sedenoi
niexyni: I-H= —0.07™; I-K= —0.14™; I-L=
=—1.58™;, (auB. Pomomempuuna cucme-
nma). ®aszosmit xoediuient 0.0018™ na 1°
¢asoeuii inmezpan — 0.8; cepeaHe Bi3y-
anpHe aavbedo 0.4, nas ACKpaBUX Kpa-
mepia — 0.7. Temnepamypa B papnio-
niamasoni 165 K.

Hu3pka TEnJgonpoBiAHICTL BEPXHBLOTrO
mapy rpyHTy, a TakKOX cnexmp BigOuTTs
CBiAuaTh NP0 HAABHICTL JBOAOBOTO pe-
zonimy. 3a DaHUMM PaAiOJOKAUIMHUX CrO-
crepexenb nosepxHst I'. moxkpura api6HUM
iHeeM Ta KpUraMu BEJIMKHMX PO3MipiB.

®ororpadii I'. onepxaHo 3 posdirsHoro
30amnicmio 1 kM («Bosixep-2») ta 2 kM
(«Bosimxep-1»). Ilosepxus I'. nyxe Heo-
OHOpiAHA: BKpHMTA YAApHMMHU KpaTepamu,
TYT € CJigM TEKTOHiUHOi aKTHUBHOCTI. Bik
cTapux AiNgHOK noBepxHi I'. oniHO0OTL y
3.0—3.3 mapa. pokis. Bennuesna misma
Ha nosepxHi I. posmipamu g0 3000 km
Ha3BaHa iMmeHeM Ilaninesn. OQueBMAHO, L€
faraTokinbleBa CTPYKTypa, IO YaCTKOBO
sbepernaca. [i npunucyoTs narimncecmanm
aiamerpom 500 kM. Kinbuesi crpyxrypwm
Ha I'. — ne, HaimoBipHiwe, 3anaaunu (a
He xpeOTH) 3aBriauOIIKK B AEKiIbKa COTEHb
METpiB 3 BaJaMu BUCOTOK 0sm3bko 100 M.
Ha I'. 6araTo kpatepis 3i CBiTIMMM mpoMe-
HEBMMM CHUCTEMAaMM Ta 4YacCTKOBO 3aHype-
HUX y TPYHT KpPaTepHMX BaJiB, IKi MaiOTb
BUIJISI CBITIMX Kpymux mwisim. Penved T
armagkeHuit. Y reoa. I'. Hakuikasimmi 3
ycix T'anineesnx cynyTtHukiB. Biporigna
BHYTp. OyaoBa: CHJIKATHO-JbOROBA MaHTis
(6e3 cuamikaTHOrO sapa), JIbOROBA KOpa
TOBIIMHOIO OsM3bKO 75 kM. Mix HumM
MOXJIMBUM DiIKMM LIAD.

TAHCBKMH Onexciit Masnosuu (1870—
1908) — poc. acrpoHoM. Ilpauiosas y
ITynxoBchKii 06cepBaTopii.

Hayk. mpaui crocyroTtnecs ¢isuku Co-
HUg. Bigkpus 3anexHictb GOpMH COHSYHOI
KOPOHHM BiJl KiJIbKOCTi COHSYHHUX ILISM.
Bu3HauuB CEpeIHI0 TPUBAJICTbh XUTTH OK-
pemux rpanya (2— § xB).
TAPBAPI-CMITCOHIBCbKUHA AC-
TPO®I3ZUYHUMNA LUEHTP (Harvard-
Smithsonian Center for Astrophysics) —
acrpodis. ycraHoBa, ska BMHMKJIA 1955
nicas o6’eananns lapaeapdcvbkoi obcepaa-
mopii Ta Cmimconiecokoi acmpodizuunol
obcepeamopii, Ha3By oTpumaia B 1973.

I'.-C. a. u. posramosanuit y Kem6pumxi
(murat Maccauycerc, CIIIA), mae Buco-
KoripHy ¢iniro — Maynm-Xonkinc obcep-
eamopiro.

Y Ienrpi BeayTs pi3HOMAHITHI
pocuigkenus — Bin ¢isnku Conyn, naa-
Hem 1 KkocmiunOi 2eode3ii 1O mMoO3araJiak-
THYHHUX 00’€EKTIB.

TAPBAPIOCBHKA KJIACUDIKAILIA,
HApenepiecbka kaacudikaumis — kaa-
cudikauis 30pIHUX cnexmpia, po3pobieHa
y Tapaapdcexiti obcepaamopii 1885—1924
il 4yac CTBOPEHHS BEJIMKOIO xamanaoey 30-
psHUX cnexkTpiB (xarasor I. [Apenepa).

¥ T'. K. 30pi NOAINSIIOTD HA CNEeKmMpanvHi
Kaacu 3aJIEXKHO Bif BUIJISAY CHEKTpa.
Kpurtepift HasnexHOCTIi 30pi A0 MEBHOro
CMEKTP. KJACy — BiAHOCHa iHTEHCHMBHICTb
JiHiit normuHanHHg B ii crekTpi. Crnekrp.
kjaacu I'. K. yTBOPIOKTH TakKy Mnocji-
JOBHICTb:

I'on. uMHHHMK, WO AyXE€ BIUJIMBAE HA
BUIISI CHEKTpa 30pi, — memnepamypa ii
ammocgepu. ToMy NOCHIAOBHICTE CHEKTP.

knacie I'. x. €, no cyri, T-pHOK
C(R—N)
/
O-——B—A——F—-G—-—K\—M
S

MOC/MIJOBHICTIO: T-pa 3MEHLIYETbCA Bif 3ip
cnektp. kjaacy O (55 000 K) mo 3ip
crexTp. knacy M (4 000—2 000 K).
BigHOCHI iHTEHCHMBHOCTI JIiHi# NOrJIvHaH-
HS JIEIKUX ATOMiB, iOHIB i MOJIEKYJ 3aJIEXK-
HO Bi{ CIeKTp. KJacy MOKa3aHO Ha puc. Y
crnextpax OiapmocTi XOJOAHUX (CHEKTP.
Kjaac M) 3ip € CMyrv NOrJIMHaAHHS MOJIEKYJI
TiO. ¥ Tomy X iHTEpBasi temneparyp mno-
pana 3i 3puuariHMmu M-30psMM € 30pi, Yy
CMEeKTPaxX SKUX BHUSBJIEHO CMYTM MOMIH-
HaHHg BymleubBMicHMX Mojekya CN, C, i
CH, skux HeMa B CHEKTPax 3BUYANHUX
M-3ip. i 30pi Ha3BaHO @yeseyedumu 30ps-
mu. Jns nosHaueHHs ix y I'. K. BBEmEHO
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BigHOCHI IHTEHCMBHOCTI CMYT MOTJIMHAHHSA
B 3ip pisHMX CIEKTPaJIBHUX KJIaciB

aBa aoaatkosBi kjagacm — R i N. AnHa-
JIOTiYHO, JJI9 XOJOAHMX 3ip, y CHEeKTpax
SIKMX € CWIbHI CMYTM MOTJIMHAHHS OKCUAY
LMPKOHiI0, BBEACHO CNEKTP. Kjaac S.

Jng no3HaueHHs AOAATKOBMX XapakrTe-
pUCTHMK 30psHMX cnekTpiB y I'. k. BUKOpH-
CTOBYIOTb CUCTEMY «mpedikciB» i «Cydik-
cie». Ilpedikcamu ¢, g i d BuainsawOTL Had-
2izanmia, TiraHTiB i KapJuKiB, BiATIOBigHO.
Cydikc e BUKOPUCTOBYIOTh J1st iHOpMartii
NP0 HASBHICTb y CHEKTPi eMiCiMHMX JiHiiH,
cydikc v 03Haua€e 3MiHHICTb y CHeKTpi, 9K-
II0 BOHA He 3yMOBJIeHA OpOiTalbHUM py-
xoM abo nyavcayisamu, Cydikc p CBiguuThH
Npo MEKYJSPHICTb CnekTpa, ToOTO mpo Ha-
SIBHICTb AEIKMX OCOOJMBOCTE, AKi Tparuis-
OTbCS HE HACTiIbKM 4acTo, 100 BBOAMTH
119 iXHBOTO NO3HAYEHHS HOBUM KJjac. k-
O OCOOJMBICTD BHSABJSETBCH AYXE UITKO,
TO A0 NO3HAUYEHHS AOAAIOTH ILIE 3HAK OK-
JUKy, Hanpuknaaja, Ade!. JIng nmo3HaueHHsS
Boavgpa—Paiie 3ip, ski posnisieHi Ha JBi
NOCJHiOBHOCTI — a30THY i BYIJICLEBY,
npuitHgaTi no3HaueHHs WN i WC, Bin-
nosigHo. Ilepen6aueHO TAKOX IMO3HAYEHHS
LN HOosux 3ip i mymanHocmel, OAHAK Ha
NPaKkTHLi iX HE BUKOPUCTOBYIOTh. 3a ONO-
morow I'. k. kaacudikoBaHo 6JM3bKO
MiBMiJIbIIOHA 3ip.

TAPBAPACBKA OBCEPBATOPIA
(Harvard College Observatory) — Hayk.-
Aocja. ycraHoBa ['apBapacbkoro yH-Ty
(CIIIA), sacHoBaHa 1839.

Y cknagi I'. 0. € acmponomivna obcep-
éamopis, po3TalIOBaHa HAa TEPUTOPii YH-TY
(Kembpunx, CIIIA) A=-71°07.8';
p=t+42°22.8'; h=24 M), pagmioacrTp. CraHLUis
B ®Dopr-Aesic wrary Texac (A=-103°56.7';
¢=+30°38.2'; A=2070 m); BoiineHcbka 00-
cepBatopis B IliBgennist Adpuui
(A=+26°24.3"; »=-29°02.3"; h=1387 M) i
MeTeopHi craHuii B pisHMx Micusx CIIA.
B 1995 I'. 0. opranizauiitno 06’equanacs 3i
Cmimconiacokoro acmpodizuuHoro obcep-
eamopicro, Big 1973 wwo o6’ennaHy ycra-

HOBY Ha3uBaKTbL lapeapd-CmimcoHiGCoKul
acmpogizuvnul yenmp.

I'os. pocnig>kKeHHA: BUBUEHHS 3MIHHUX
3ip, doromerp. Ta cnektpodoromerp.
OOCHIKEHHS 3ip, myMaHHocmel, 2arax-
muk, BHYTp. OygmoBa 3ip, xocmoaocin,
pajgioacTp. AOCHIAXKEHHS.

I'on. inctpymentu: 152-cM peghaexmop,
60- ta 80-cM LImidma meneckonu, 18-m
pagioreneckon, 40-cM pegppaxmop Ta iH.

Y T'.0. po3pobieHO mepuy AeTajbHy
cnexTp. kjaacudikaniro 3ip (AuB.
Iapeapdceka knracugpixayisn), CKJIAAEHO
BEJIMKI kamaaozu 30PAHUX GEAUYUUH,
cnekmpia, cKynweHb 2anaaKmuk Ta iH.
3i0pano yHikaabHy ckasHy 6i6iioTexy
(nonap 500 Tuc. acmponezamuaia) .
TAPTMAH Moraunec ®panuy, Hart-
mann J. (1865—1936) — HimM. acTpoHOM.
IIpaurwsas y Jlennumuibkinn Tta Ilo-
TCAAMCBbKil obcepsaropisx, y 1909—1921
— nupektop lerrinreHcekoi obcepsaropii,
B 1921—1935 — paupexrop obcepsatopil
Jla-Ilnara (AprentuHa).

Y 1904 BigkpMB iCHyBaHHSI MiX30pPSIHOrO

rady. Ilin uwac nporucrtosHHs Epoca y
1931 —1932 BMKOHAaB HOBE BM3HAUCHHS
COHAYHOro mnapajnaxkcy. CkKOHCTpPyOBaB
acTp. mpuaaaum — cnekrpodoromerp
(1899), cnextpokommnapartop (1904),
yHiBepcayspHuit ¢doromerp. Y 1904 pospo-
OMB METOA TOYHOrO AOCJIJKEHHS SKOCTI
BEJIMKUX aCTp. 00’€EKTHUBIB.
TAPIYHUHNA BCECBIT — Tteopis, KOO
ONHMCYIOTh €BOJIIOLI0 AOCTYMHOrO AJs CIO-
CTEpeXXeHb Bcecgimy Ha CaMOMYy MOYAaTKy
1oro posmmpeHHs (AuB. Beaukuil eubyx) .

Teopis I B. no6yaoBaHa B paMKax
Opidmana modeni Bcecgimy 3 npunyuieH-
HSIM TIPO BMCOKY memnepamypy Bcecsity
Ha TOYAaTKy HOro pO3LIMPEHHs. 3anpono-
HoBaHa Ax. I'amosum y 40-x pp. XX cr1.;
Onmckyue mipTBEpAXKEHA OaraTbma CrocTe-
pexXeHHIMHM. 30Kpema, OAHMM i3 TaKuX
MiATBEPAXKEHb € CIOCTEPEXKYBAHUM BMICT
TeJIil0 B KOCM. PEYOBHMHi, IOXOJXKEHHS IOJ.
MacH SIKOTO INOB’SI3aHO 3 I030PSIHUM HYKJle-
ocuHme3om Ha paHHINK craaii eBomOLil
Bcecsity. Bigkputrrs y 1965 peaixmoasozo
GUNDOMIHIOBaHHS, TiepenfayeHoro B paM-
kax I'. B., crano BupimaibHUM aprymeH-
TOM Ha KOPUCTb L€l Teopil.

Teopis I B. — ckJsajoBa uyacTMHa Cy-
yaCHOI modeni Bcecaimy, sikuid po3dy-
8aemac.

T'ACCEHII IT’ep, Gassendi P. (1592—
1655) — dpaHu. dinocod, acrpoHoMm, Ma-
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tTemMaTuK i MexaHik. 3 1616 ouomosaB ka-
deapy dinocodii B Ekci, 3 1645 — mnpod-
ecop y Koaex-Poitsp (ITapux).

Ynepuie cnocrepiraB NPOXOAXEHHS

Mepkypis no aucky Conus (7 aucronana
1631), mo 6yno nepepobuucnene 4. Ken-
aepom. ByB moOOpPHMKOM reJyioLleHTpUY-
HOro BueHHs1 M. Konepruxa.
T'AYCC Kapa Ppigpix, Gauss K. F.
(1777—1855) — HiM. MaTeMaTHK, acTpo-
HOM i reope3uct, uneH Ierrinrencexoi AH.
3 1807 — mpodecop I'eTTiHreHCHKOrO yH-
Ty i aupexTop obcepBaTopii.

Actp. npaui I npucssueHi roJoBHO
po3pobui MetofiB OOYMCIEHHS IUIAHETHUX
opbit. Po3pobus OCHOBM BMLIOI reopesii —
HayKH, [0 MaTeMaTM4YHO OMHUCYE CIpaB-
XHIO ¢opMy 3eMHOI NOBEPXHi. 3anpornoHy-
BaB METOAMU ONpPALIOBAHHS PE3YJbTATIB
croctepexenb abo excrepumenris. Ili me-
TOAM ILIMPOKO BHMKOPUCTOBYIOTH i B HAmI
yac. 3pobuB BeJMKHIt BHECOK y AOCJTiA-
>KEHHSI 3eMHON0 MarHeTuaMy, 3aKjaB OCHO-
BM Teopii moTeHuiajxy, po3pobus Teopiko
no6yzoBM 300pa>keHb y CUCTEMAx JIiH3.
TEBEJINA du, Hevelius J. (1611—1687)
— mnonabc. actpoHoM. Y 40-x pp. XVII cr.
noGyaysaB y CBOEMY OyauHKy B I'TaHCBKY
ofcepsaTopiio, OAHY 3 HaNU3HAUYHIIMX Yy
€sponi. Binbwicte iHCTpyMeHTIB ans 00-
cepsartopii 3apo6us cam. Cxsas nepui
nerayabHi kaptu Micsaus (1647). JaB Ha-
3BM AEAKMM JieTaJasaM nosepxHi Micaus, saxi
MU BUKOpUCTOBYEMO i HuHi. IlomaB nep-
UMM CUCTEMATUYHUN ONMUC Ta BMKJIAB iC-
TOPilO yCiX KOMET, §IKi CIocTepiraju a0 TO-
ro vyacy (1668). Binkpus 4yoTMpH HOBi KO-
Mety (1652, 1664, 1665, 1682). Cknas
KaTajaor moysoxeHs 1564 3ip, ne Bnepue
HAaBEAEHI HE TiJIbKM EKJINTHUYHi, & ¥ €KBa-
TOpiaJibHi KOOPAMHATH JJd KOXHOI 30pi
(1687).

Y 1690 suitmos ataac Heba «Ypa-

Horpadisi», migrorosnenuit I'., mwo ckna-
JOAETbCA 3 54 xapT I8 KOXKHOIO Cy3ip’s ta
asox miscdep Heba.
TEBEJIIA ATJAC HEBA, «Ypanorpa-
¢is» — artnac, mo ckaapaerscs i3 54 kapr
AJI KOXHOrO cy3ip’s i ABox miBchep anst
BCbOroO Heba, cknaneuuit 4. legeniem.

Ileseniit Buaiive Ha HeOi 11 HOBuX Cy-
3ip’iB; meski BBeAEGHI HMM Ha3BM Cys3ip’iB
(Fonui Icu, XKupagp, SHwipxa, Manui
Jea, Cexcmanm, QOO0nopie, Jlucuuka,
IIfum) 3beperaucs A0 HAWKX AHIB. Y
1968 Acmponomivnud incmumym AH
YV3PCP i Buaasuuunteo - «®AH» AH

Y3PCP BunyctwiM B CBiT HOBE BMAaHHs I
a. H. 3a pepakuiero B. I1. Ilersiosa.
TEJEOHOB Jmurpo JaHujgoBu4
(1854—1908) — poc. reomesucT i acrpo-
HoM. Y 1890—1900 — nmpexkrtop Taw-
KEHTChKOI 06cepBaTopii.

Hayx. npani npucBs4€Hi BHUBUYEHHIO
3MIHHOCTI WIMPOT, 3’SCYBAHHIO MOJIOXEHD
3ip. 3anpornoHysaB croci6 BU3HAUYEHHS NO-
NPaBOK IMOAMHHMKA.

TEJIAKIYHUHN CXIM 30P1 — wmo-
MEHT Mepumoi y NOTOYHOMY pOUi IOSBH
30pi HAj 20pu30oHmMoOM y CXigHi# 4aCTHHI
Heba nepex cxopoM Conysn, Ha CBiTAHKY
(nuB. Akponiunui cxid 30pi).

TEJIEBI 30P1 — neuucseHHa rpyna ri-
raHTiB, y 30BH. IIapax S{KUX IMPOCTEXY-
€TbCH piskuit aediuur BOAHIO (BMICT BOA-
HIO B ammocgepax I'. 3. Maike B TUCHUY
pasis Menumwmit, Hix B atmocdepi Conys).
I". 3. ZOCUTb pifgKiCHI 00’€XTH: 3a AEAKHMMM
OLiHKaMH, TMOBHA KiJbKiCTh iX y Hamin
Tanakmuyi CTAaHOBUTb AEKiJIbKA COTEHb.

I'. 3. moaisIlOTL HAa TP TPyINU. €KCTpe-
manbHi reniesi 3opi — EHe, 3minni 30pi
muny Iieniunoi Koponu (RCB), ayeneyeai
30pi 3 eKCTpeMaJbHUM AediLMTOM BOAHIO
— HdAC. ¥Yci tpu rpynu I'. 3. Ma0Th
6amabki ceimnocmi — 6anasko 10°LE,

OXHAK BiAPI3HAIOTLCH 324 memnepamypamu.
Haitxonoguimii — HAC 30pi, ixni nosepx-
wesi T-pu T, pocarawrts 5 000 K.
Haitrapauimii — EHe 3opi, Tyt T;=8000—
—55 000 K. Mix xomogaumu HAC i raps-
yumu EHe 3o0pamm € 3miHHi 30pi THmy
RCB (ski yTBOPIOIOTH CBOEDIAHY «cmyezy
necmabinronocmi» . 3.), pas 9KUX, roJio-
BHO, T,=6000—8000 K, xoua T-pu naed-
KMX 3ip uporo tumy aocsrarots 16 000 K
(To6TO MOTPAIIAIOTh B AiANMa30OH TeMIepa-
Typ ekcrpemanbuux I'. 3.). ¥V peakux HdAC
i EHe 3ip BusaBiaeno ab6o 3anigo3peHo
MOABIMHICTB.

3anponoHOBaHO ABi rinoTe3u NMOXOMAXKEH-
Ha I'. 3. 3a oxguiero 3 Hux, I'. 3. — ue
NOOAMHOKI 00’€KTH, $Ki «mepexuan» 3a-
BEpIIAJIbHUM Crnajax reJli€Boro I1apoBoro
JxKepesa Ha ctafii swdpa naanemaproi my-
MaHHOCMi, BHACJHifOK 4YOro 30ps Ha ned-
KUH 4aC MOBEPHyJaacs B 30HY TriraHTiB.
IMpuxuabHUKM iH. BBaXawTh, wo I'. 3. —
e TPOAYKTH EBOMIOLil TiCHMX nodsidnux
cucmem, SKi YTBOPIOIOTbCH LUJISXOM 3JIUTTS
BYIJICLLEBO-KMCHEBOTO i TeJieBOro kap-
JIMKIB.
TEJIO (rpeu. Atos — CoHue) — yacTu-
Ha CKJIAJHMUX CJIiB, IO BiATIOBia€ MOHATTIO
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«COHSIUHMI Ta CBiIUMUTH Mpo ixHii1 Geamno-
cepeaniit crocyHok ao Conng (Hamp.,
zeniozpad).

T'EJIIOBIOJIOTIA (sin zenio, rpeu. Pios
— XWUTT i Aoyos — CJOBO, BYEHHSI) —
po3nin Giodisuku, WO BHUBYAE CUCTEMY
3B’93KiB MiX npouecamu, ski BinOysa-
10Tbcst Ha Conui, Ta sBumamu B Giocdepi
3emni. TIpo icHyBaHHS TakuxX 3B’43KiB
creepaxysas we C. Appeniyc, a B 1915
ony6aikoBano nepury npamo A. JI. Uumxe-
BCbKOr0 — opHOro 3 3acHosHukis I'. Ha
xuBi opraHiamu COHLE MOXE BILIMBATH
GesnocepeAHbO (enrexkmpomazrimue Gun-
DOMIHIOGAHHS, COHAYHUU @Gimep Ta CcO-
HAYHI KOCMiuHi npomeni) a0 uepes BILUIMB
COHSIUHOI paaiauii Ha ionocgpepy, maznimo-
cpepy Ta ammocgepy 3emni (auB. Consy-
HO-3eMHui 36’s3ku). . BU3HAUAE posib LMX
YMHHMKIB Y QYHKLiOHYBaHHI 6ionoriuHMx
CUCTEM, BHMBYAE iXHi 3aKOHOMiIpHOCTi Ta
MexaHiamMu aii. BBa)kawTh, WO COHAYHA
akmuéricms BIUIMBAE Ha (PYHKIiOHANLHMIA
CTaH HEPBOBOi CMCTEMM JIIOAEH, HA KOJIH-
BaHHs piBHY 3aXBOPIOBAHb i CMEPTHOCTI,
Ha BPOXXAMHICTb Ta iHTEHCHUBHICTb PO3MHO-
JKyBaHHS TBapMH Ta iH. BusBieHa uirtka
nepioguunicts 6ion. mnpouecis, ska
nos’si3aHa 3 11-piuHuUM yuxkIOM COHAUHOL
akmuenocmi, a Takox 3 27-p060BuM
obepranusM COHLS HABKOJIO CBOEI OCi.
TEJIOI'PA® (Bin zenio i rpeu. ypapw —
nuury) —

1. ¥ Mereoposiorii — npunazg juid aBTOMa-
TUYHOI peecTpauii TPUBAJIOCTI COHSUHOrO
caitBa mpotaroM gobu (tobTo wacy, koM
Conye niepebyBac Haj o0pieM i He 3akpuTe
xMmapamu). Haituacrime 3acrocosyrorb I
Kemnbesna—Crokca — CKISHY KYJIO-
JiH3y, HABKOJO $IKOi 3 miBHi4HOrO 6OKy Ha
doxycnil eidcmani 3axKpiljieHa Tnaneposa
CTpiuka 3 MOAiNKaMM, WO BiAMOBIJAKOTH I0O-
auHaM. COHsA4YHE NPOMiHHA MPONaJIOE
CTpiuky, i BHACAIZOK A0GOBOrO 3MilEHHS
CoHug Ha Hebechil cghepi nMponajeHi OTBO-
pu HabyBarTb (HOPMM CMYyrH, 3a JOBXM-
HOK $KOI ¥ OOUMCIIOIOTH TPUBAJICTL CO-
HSIYHOTO CH¥Ba.

2. B acrpoHomii — meneckon pas ¢oro-
rpadysanns Conus. 3puuaitnmit I — e
n0BropoKyCHUM pegpaxmop, CBITIOCHIA
skoro aopisHioe 1/50 a6o meHwe, obnan-
HaHMI IIBMAKICHMM 3aTBOpPOM st ¢hoTo-
rpadysanHs 3 excnosuuiero mo 1/5000 c.
I'., onTMyHa Ccxema gkoro no0yjaoBaHa Ha
3pa3ok TeJeo0’€KTHBA, HA3UBAKOTh (POTO-
resiorpadom. Lle Haitnommpenimmi i ge-
meBMM COHSYHMUM Tesneckon. HasgasHicTs

¢dororeniorpadis y Garatbox obcepBaTopisix
CBiTY f[a€ 3MOry BUpIllyBaTH IOJI. 3aBAAH-
Ha cayx6u Conys — cucremMatuuHo ¢$oTo-
rpadyBaTtu consuny gpomocgepy.

3. V siicbkosiit cipaBi XIX—nou. XX cT.
— CBiTJIOCUTHAJIbHUIM TIpUNAj, SIKMM BUKO-
puCTOBYBa/M Ui TeserpadyBaHHsS 3a J0-
NIOMOIOK0 A3EPKaJj, WO BiAOMBAIOTH COHSIU-
He npominus. Ilpu cepexniit mposopocTi
atMocdepu 3abearieuyBaB AaJbHICTb Ail 10
75 xkm.

TEJIOTPA®IYHI KOOPIUHATHU —
reaiorpadiuna wupoma i Jdoseoma, AKi
BM3HAUAKOTh MOJOXEHHS TOYOK Ha Mo-
sepxHi Conyn. Teniorpadiuna mmpora B
— KYTOBa BiACTaHb TOYKMU BiJi COHSIYHOIO
€KBaTOpa, BMMipsHa Y3JOBX COHSIYHOrO
mepuaiana. Ieniorpadiuna posrora L —
KyT MiX IUIOLMHOK MEpHAiaHa TOUKH i
IJIOHMIMHOK TMOYaTKOBOIO MepuaiaHa (me-
puniana Keppinemona, SKU# NPOMILIOB Ye-
pes BUCXiAHMI BY30J1 COHSIUHOIO €KBaTopa
B CepeAHilt rpUHBILLKMII MiBAEHb 1 CiuHsg
1854).

TEJIOMETP (Bix eenio i rpeu. uetpeo
— BUMIipHOK) — acTp. npuiaag Aad
BUMIipIOBaHHS HeBeJMKUX (10 1°) KyTiB Ha
nebecnii cgpepi. Inero T'. Bnepme 3anpono-
HyBaB O. Pemep y 1675 i srinus JIx.
Honnoug y 1755. CyuacHa koncrpykuis I
Hanexutb 4. @paynzogepy. I'. — ue me-
neckon-pepakmop, 9KUMA MOXHA IOBEp-
TATU HABKOJO HOro onmuuxoi oci. O6'-
€Kmu@ LbOr0 TEJECKONna po3pi3aHo Ha ABi
YaCTUHM Y3ZO0BX Aiamerpa. HacTuHM
06’eKkTUBA MOXHA 3Milm(yBaTH Y3J0BX
po3pi3y 3a AOMOMOrOK MiKpPOMETPUYHOIO
reMHTa. BHACHIAOK 3MilieHHS y (OKaJIbHIM
IJIOIIMHI iHCTpyMEHTAa criocrepirau 6auuThb
noasiitHe 300paxeHHs. KomOiHyroum 3mi-
IICHHSA TMOJIOBUHOK 00’€kTHMBA ¥ 0o0epTaHHS
TEJIECKOMa HABKOJIO ONTHMYHOI OCi, Aocsara-
I0Tb MOBHOrO 30iraHHs ABOX Pi3HMX TOYOK
cnioctepexysaHoro of’exra. 3a Bimaikom
MiKpDOMETPUYHOIO IBUHTA OOUMCIIIOIOTH KYy-
TOBY BigCcTaHb MiXX HMMH. TOuUHICTB, fKYy
3abesneuye I'., CTAHOBUTH KiJIbKAa JECATHUX
4aCTOK KyTOBOi cekyHzau. I'. ymepure 6ysio
3aCTOCOBAHO /IS BMMipIOBAHHY AiaMeTpa
Conysn (3BiACH TOXOAWTL Ha3Ba NPUJIAAY).
IMiguime I'. 3acTocoByBasM AN BHUMIpPIO-
BaHHa niameTpiB Micayn, naanem, 30psi-
HUX napanakcié ta iH. 3okpema, y 1837
@, Beccenv 3a ponomorow I'. Ke-
Hirc6ep3bkoi obcepsaTopii Bnepiue BUMIpsB
piunmit napanakc 3opi 61 Jlebens i Takum
YMHOM OOUMC/IMB BifiCTaHb 0 Hei.
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<«'EJIIOC» — nasBa cepii 3axigHOHiM.
xocmivnux anapamieé (KA) pns pocnigxe-
HHS HaBKOJIOCOHSIYHOTO IPOCTOPY 3 Tejio-
UEHTPUUHOI OpOiTM y BMMNAAKy BiAfaJIeHHs
Bix Conysn B nepuzenii Ha 45 MJH. KM.

Kopnyc KA — npaBuiabHa 16-rpaHnHa
nipamiga 3asBumku 0.5 M i 3aBIMPIIKKM
1.7 M, maca 371 xr. Hayk. oGnagHaHHs:
TPU MazHimomempu, CIEKTDP. aHaJi3aTop
XBHJIbOBUX €JIEKTPOCTATUUHHX i €JIEKTPO-
mardHitTHux npouecis (10—100 xT'n),
padiomemp COHSIUHHUX paaiocneckis
(0.02—2.0 MI'y), AETEKTOpH 3aPSAXKEHMX
i MEeTeopHMX YaCTHMHOK, gomomempu AJIs
peecrpauii 30diakarvrozo caimaa.

KA «'.-1» 3zamymeno 10 rpyaus 1974,
«[.-2» — 15 ciuna 1976.

T'EJIIOCEMCMOIJIOTISA  (Big  eexnio,
rpel. OEiguos — 3eMIETPYC, Aoyos — CJO-
BO, BUEHHS) — HayKa NpO AOCJHiAXKEHHS

Hajap Conys Ha NiACTaBi CIIOCTEPEXHHUX
AaHuX npo miobanbHi kKoauanHs, SKi BU-
HUKAKTh y ¥oro arMocdepi. Ili konmBan-
HY BHUSBJSIOTbCS B MEPIOAMUHMX 3MiHAX
iHTEHCMBHOCTI GUNPOMIHIOGAHHS, NPOMEHe-
60i weudkocmi, AiaMeTrpa COHAYHOrO AMC-
ka. ExcnepumenraspHa I'. 3aiMaeTbCsd
BMMIPIOBAHHSM YacCTOT Ta aMIUITYA IJIO-
0aJbHMUX COHSYHMX KOJMBAaHb. ITOpiBHSHHS
CHOCTEPEXKHMUX YACTOT 3 MOJAEJbHHUMH PO3-
paxyHkamMuM — ocHoBa Teop. I'. 3anexHo
BiJl 3BOPOTHOI CHJIM, KA CIIPUYHHSE KOJIU-
BAaHHY, IX MOAUISAIOTh HA aKyCTHUuHi (p-MoO-
av) Ta rpasitauiiiiHi (g-Moaum). Y nepuomMy
BUNAJKy 3BOPOTOHY CHJIy YTBOPIOE raso-
BUI THUCK, @ B JAPYIOMy — CWJIA TSXKiHHS.
3a OAHAKOBMX YMOB g-MOAM MAaKTh
Oinblimit nepioa i MeHmN aMIUTyAM, HiX
p-moau. OcobamBocTi ro0aJbHUX KOJIH-
BaHb 3HAYHO 3aJeXaTh Bifg po3nomimy ois.
napametpiB y Hajgpax Conus. 3okpema,
AKYCTHUHA XBHWJIS, $IKa MOIIMPIOETHCS B
raubuny CoHus, yHachaigok 30inbuieHHS
IIBMAKOCTI 3BYKY 3 MIMOMHOKO 3a3Hae je-
¢dopmauii, BUKPUBJISE CBOK TPAEKTOPIKO i
NOBEPTAETbCA [0 MOBEpxHi. 3 HalamxeH-
HaM 10 piBHs (orochepn 3aBasSKM 3IMEH-
LIEHHIO IIKAaJIM BMCOT IJI TUCKY aKyCTH4-
Ha XBWJIS 3HOBY BiAOMBA€ETbCH BCEPERUHY
Conug. Buacnigok iHTepgepeHuii yTBopio-
IOTbCS CTOAYi XBWJI, SKi M CHOCTEpirarTh
9K BJIACHi akycTuuHi moau. B Tmx mapax,
Ji¢ peuOBUMHA KOHBEKTMBHO CTillKa, MOXYTb
icHyBaTu BJIaCHI rpasiTallifiHi KOJMBaHHA.
ToO6TO CrocTepeXeHHs g-MOJ JAaE 3MOry
BuBuatM mmOwi mapu CoHug, ski € mig
KOHBEKMUGBHOIO 30HOK, TOAI 9K p-MOIU

JaloTh iHQOpMaIil0 nNepeBaXKHO MPO 30BH.
mapyu COHLS, BKJIOUYAIOYM KOHBEKTMBHY
30HY.

3 Teopii BuIUIMBaE, WO KiJIBKICTh aKy-
crmuanx mox Ha Conui gocsrae 10 muH.
SIk6u peecrpauis ycix ix sigfysanacs on-
HOYACHO, TO >XOJHMMH METOJAaMM aHaJi3y
HeMOXJyMBO Oyno 6 ix posminmuTu. Ilpote
KOXHA CMOCTEpPEXHa Mporpama CrpsiMOBa-
Ha Ha JOCHIJXKEHHs TiJIbKM NMEBHMUX BUOpa-
Hux Moa. CpOrosHi HaitHO 3apeECTPOBAHO
TiibkM p-moau 3 nepiogamu 200—400 c.
AMIIITYAM UMX KOJMBaHb HAA3BMUYAMHO
MaJi, BOHM HE NepeBMIyIOTh I m-c L,
IIlo6 ix sapeecrtpysaTtH, JIOKTyauUii sck-
pasocmi noTpiOHO BMMIpIOBATM 3 BiHOC-
HOW0 noxubkow He Ginbme 107°—107C,
BepxHa Mexa aMIUVIITYAM KOJUBAHb LIBUA-
KOCTi g—-MOA 3a AaHMMHM Mo3aaTMOChepHHX
CIOCTEpEXEHb, HE nepesuiye 10 mm/c.

Y HaubamxuoMy MaibyTHbOMY METOMM-
rejioceficMoiorii JaAyTh 3MOry BHM3HAa4aTH
xiM. cxnaa nepsunHoro CoHus, raMOuHY
KOHBEKTMBHOI 30HH, NEpeMilllyBaHHS pevo-
BunM B aapi CoHus, wBHUAKICTL o6epTaHHS
Hazgp COHLS, Mar”iTHe nojie BHYTP. ILIApiB
Conug ToII0. '
T'EJIIOCKOII (Big ¢enrio i rpeu. okomew
— AMBIKOCH) — acTp. meaeckon (3BUYAM-
HO pegpaxmop), NPUCTOCOBAHUN AJSA
BidyaJIbHUMX CHoctepexeHb Conysi 9K B
interpaspHOMy (6ioMy) cBiTai, Tak i B
OKPEMHX CHEKTP. JiHisgx. 3 METOK 3MEH-
weHHs sckpasocmi 300pakenHs CoHUS B
KOHCTpyKuii I'. 3acTOCOBYKOTBH TIYyCTi
dineTpu Ta cneuianbHi Okyaspu. B 30—
40 pp. XX cr. I'. 6ys roa. npuiaapom
Mixunaponuoi Cayxéu Conys. 3apas I
MalOTh JIMIIE AONOMiXKHE 3HAUYEHHS.
TEJIOCTAT (Bin zenio i rpeu. ovatvos
— HEepyXOMu#) — JONOMIXHHMHM acTp.
npunaa. FogMHHUMKOBMII MexaHi3M ofeprae
mIocke azepkano I'. 3 Takow MBUAKICTIO,
mo6 KOMNEHCYBATH BUAMMMIA J000BHUIT PyX
Conysn i CKEpOBYBaTHM COHSIYHi IPOMEHI B
ogHoMy i ToMy >k Hampsmi. Skmo I'. Bu-
KOPUCTOBYKOTb JUISl CTIOCTEPEXKEHHS 3ip, TO
HOro Ha3uBaKOTb CHUAEPOCTATOM. Y Hall
yac 3amicte I'. 3aCTOCOBYKOTH AOCKOHA-
JiMK npuiaag — yearocmam.
TEJIOCOEPA (sin zenio i rpeu. ogaipa
—KyJisl) — 3HauyHa YacTUHA KOCMiYHO2O0
npocmopy HaBkoao Coxysn, B HKiH
PO3MOBCIOAXKYETbCS HAA3BYKOBMM MNOTiK
M1a3Mu, WO ii BUKUIAE COHAUHA KOPOHA,
BUTICHSIIOUM MiX30pPSHE MarHiTHe MnoJe.
Mexa I'. (renionaysa) po3ralmioBaHa Ha































































