OAQKTHUKH

MiaroTyBaB y4eHb 7-b KAQcy,
' 0 BiTaaiu




[ OAQKTUKO

anakTuka — riraHTCcbKa, rpasiTauinHO-3B'A3aHa cucTema i3 3ipoK i 30pAHUNX
CKYM4Y€eHb, MIDK30OPSAHOIO rasy i nuny, i TeMHol matepii. Bci 06'ektn B cknagi
ranakTuk 6epyTb y4acTb B pyCi BiAHOCHO 3arasfibHOro LeHTpy mac.

[[anakTukm — Hag3BMYanHO ganeki ob'ektn. BigctaHb o HanbNmMXxymx 3
HUX NPUUHATO BUMIPIOBATN B Meranapcekax, a 4o ganeknx — B 0ANHNLAX
4YepBOHOrO 3MilLeHHsA. Hanbnmxkya 0o Hac ranakTtuka — TYMaHHICTb
AHapomenn — BigaaneHa Big 3emni Ha BigcTaHi 2,52 MnH. cB. PokiB.
Po3pi3HUTN Ha HEDI HEO3BPOEHMM OKOM MOXHa BCbOrO NuLLE TPU 3 HUX:
TyMaHHiCTb AHApomean (BMOHO B MiBHIYHIN niBkyni), Benuky i Many
MarennaHoBi Xmapu (BUOHO B NiBAEHHIN). PO3Pi3HNTM 300paKeHHS iHLWNX
ranakTuK 4o OKpeMux 3ipoK He BOaBasiocd ax Ao noyartky XX crtonitrs. [o
novaTtky 1990-ux pokiB HanivyyBanocsi He 6inbwe 30 ranakTuk, B AKUX
BAanoca nobaymTn okpemi 3ipku, i BCi BoHM Bxoaunu B Micuesy rpyny.
[licns 3anycky KOCMiYHOro Teneckona «Xabony» i BBegeHHda B gito 10-
METPOBUX HA3EMHWNX TENECKOMNIB YMCIO ranakTuk, B AKUX Boarnoca

PO3PI3HUTN OKPEMI 3ipKMN, 3HAYHO 3POCIIO. /



- Micuesa rpyno

® MicLeBa rpyna — rpaBITALIMHO-MOB'S30HA rPYNa
FOAQKTMK , LLLO BKAIOYOE HYyMAaALLbkMK LLIAGX ,
[ QAQKTMKY AHApc%\QAM ( M31 ) TO TAAQKTMKY
TpukyTHMKa ( M33 ) .

A0 MicLeBol rpynm BXoAmTb BiAbLLIEe 50 raAaKTUK. Lle
YUCAO MOCTIMHO 30IAbLLIYETHCH 3 BUIBAEHHIM HOBMX

FAAQKTMK. LLeHTp mac MiCLEBOI rpyrnv 3HOXOAMTHCH
NPUDAM3HO HA AlHII, LLLO 3'€EAHYE YyMaLbKMM LLIAGX |
FAAQKTUKY AHAPOMEAMN.
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OCHOBHI YHOCTUHM TAAQKTUKM

AAPO - HEBEAUKO ODAQCTb B LLEHTPI TAACKTUKM.

ANCK - BIAHOCHO TOHKMM LLIAP , B AKOMY CKOHLLEHTPOBAHO BIAbLLICTb OB'EKTIB
FAAQKTMKM. [TIAPO3AIAIETECA HAO TA30MMAOBOI AUCK | 30PIHMM AMCK .

[ToAdPHE KIAbLLE - PIAKICHMI KOMIMOHEHT . Y KAQCUMYHOMY BUIMAAKY TOAQKTUKA 3
NOASPHUM KIABLLEM MAE ABA AMCKQ , LLLO OBEPTAOTLCA B MEPNEHAMNKYAADHUX
NAOLLIMHAOX. LLEHTPM LUMX AMCKIB B KAQCHMYHOMY BMMNAAKY 30iratotbcy. MNpuimnHa
BUHUKHEHHS MOASIPHMX KIAELLb AO KIHLLA HE SCHAQ.

BAAAX - HOMBIAbLL 9CKPABA BHYTPILLUHA YACTMHA CAPEPOIAOABHOI KOMMOHEHTA.

[QAO - 30BHILLHIM CAOEPOIAAABHOI KOMMOHEHT . KOPAOH MK DAAAKEM i TAAO
PO3MMUTA | AOCUTb YMOBHQ.
CnipAAbHA TIAKY - YLLLIABHEHHS 3 MIDK30PAHOIO rasy i NEPEBAXKHO MOAOAMX

3IPOK Y BUTASAI CMIPAAIL. LLIBUALLIE 30 BCE , € XBUAIMM LLLIABHOCTI , BUKAMKOHMMM
PI3HUMMU MPUYUHAMM , OAHOK MUTAHHS MPO X MOXOAXKEHHA AO LMX NP
OCTATOYHO HE BUPILLIEHE.
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OCHOBHI HOCTMHM TOAQKTUKMA
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EAINTUYHI TOAQKTUKMU




CnipAAbHI TOAQKTUKM







CnipAAbHI TOAQKTUKM 3
epeEMMNYKOLO




HenpaBMAbHI TOAQKTUKM




AKTMBHA TAOAQKTMKO

® AKTMBHA FAAGKTMKA — LLE TAOAQKTMKA
3 OKTMBHMM SAPOM. TOKI TAAQKTHKM
MOAIAAOTCS HA: CEMADEPTOBCHKM,
POAIOTOAQKTUKM, AQLLEPTUAM |
KBA3APU. € AYMKQA, LLLO B LLEHTPI
FAAQKTHK 3 AKTUBHUM SADOM
3HOXOAMTLCA YOPHA AIPQ, KA | €
NPUYIMHOIO MIABULLLEHOI
IHTEHCMBHOCTI BUMPOMIHIOBAHHS,
OCODAMBO B PEHTTEHIBCLKOMY
AIQMNA30HI. 3 1APA TOKMX TAAQKTHK
303BM40M BUPMBAETLCH
PEASTUBICTCbKMM CTPYMIHb (AXKET).
BIAMIHHOIO pMCOO OAraTbox
QKTMBHM '




B3OEMOAIIOYI TOAOKTUKM

® B3aeMOAIYHI TOAOKTUKM — LLE TOAOKTMKM,
DO3TALLUOBAHI B MPOCTOPI AOCUTH
OAM3bKO, LLLOO B3AEMHA MPABITALLIA
ICTOTHO BMAMBOAQ HO ADOPMY, PYX
PEYOBUHM | 3IPOK, HA MPOLLECH
30PEYTBOPEHHS, A B AEIKMX BUMAAKOX | HO
OOMIH PEYOBMHOIO MK TOAQKTUKAMM.
AAS B3AEMOAIKOYMX TAAOQKTMK XAPAKTEPHAO
HOSBHICTb «XBOCTIBY, {MOCTIB) | BUKMAIB

OEYOBUHM.




B3OEMOAIA 3 CYNMYTHMKOM

lanaktuka NGC . e |




3ITKHEHHY TOAQKTUK

FanakTukm « AHTeHu»




TeopIll BUHMKHEHHS TOAQKTMK

lepapxiyHa Teopisn

3rigHo 3 nepLuUoto, Nicna BUHUKHEHHSA nNepLumnx 3ipok y BececsiTi novYaBcsa npouec
rpaBiTauinHOro ob'eAHaHHS 3iPOK Y CKYNYEHHS i gani B ranaktuku. OCTaHHIM YacoMm
LS Teopist nocTtasreHa nig cymHis. Cy4dacHi Teneckonu 3gaTHi «3arngaHyTu» Tak
aaneko, Wwo 6ayatb 06'ekTH, WO icHyBanu npnbnmsHo Yyepes 400 TUC. pokiB nicns
Benukoro Bnbyxy. Buseunocs, Wo Ha TOM MOMEHT BXe icHyBanu copmyBanmcs
ranaktuku. NepeabadaeTbes, WO MiXK BUHUKHEHHAM NEPLUMX 3ipOK i BULLEBKa3aHUM
nepiogomM po3BUTKY BcecBiTy NPONLLNO 3aHAATO Mano 4vacy, i ranakTukm
cthopmyBaTuca He BCTUMK 6.

IHnAauwinHa Teopin

IHWa nowmpeHa Bepcis nongrae B HAaCTyNnHOMY. AK BiAOMO, Y BaKyyMi MOCTIMHO
BiobyBatoTbCA KBaHTOBI doriyKkTyauii. BigbyBanuca BoHM | HA caMOMy noyaTky
ICHyBaHHA BcecBiTy, KON ULWOB npoLuec iHpnauinHoro poswunpeHHa BeecsiTy 3
Ha4CBITOBOK WBMAKICTIO. Lle o3Ha4vae, Wwo pos3wmproBanucs i cami KBaHTOBI
donykTyauil. Ti 3 HUX, SKi iCHYBanun B MOMEHT NPUMNUHEHHS iHQAUIT, 3anuwimnucd
«PO3TATHEHUMMUY | TAKUM YNHOM BUSABUITUCA NEPLUMMMN HEOOHOPIOHOCTAMU Y
BcecaiTi. Buxogutb, Lo MaTtepis mana 6nmabko 400 TUC. POKiB Ha rpasiTaujiiiHe
CTUCHEHHS HaBKOMO LMX HEOOHOPIOHOCTEN | YTBOPEHHSA ra3oBuUx TyMaHHoCTEN. A
Aani noyaBcs nNpouec BUHUKHEHHS 3ipOK | NepeTBOPEHHA TYMaHHOCTEN B ranakTuKu.
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AeaKl BIAOMOCTI MpO
MOAOYHMM LLIAGX

TN — CRiPAAbHA TAAQKTMKA 3 NEPEMMYKOIO
Alametp —100 000 cB. pokiB

TosLUMHA — 3000 cB. POKIB

YrcAo 3ipok — 2—4-10'"!

Bik HOMCTAPILLIOI 3 BIAOMMX 3I00K — 13,2 MAPA
POKIB

BiaACTAHb BiA COHLA AO TOAQKTMYHOIO LLEHTPO
26 000 = 1 400 cB. pokiB

[ AAQKTUYHKMM NepioA 0OEPTAHHSA COHLLS
225—250 MAH POKIB

[epioA 0BOEPTAHHA CRIPAALHOI CTPYKTYPW

50 MAH POKIB



AJKYO 30 yBAry!




