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THIIBI ABOMTHBIX 3BE3A

AAf HagaAQ BBIACHUM, KAKHIE

3BE3ABI TaK HA3bIBArOT. AaBaiire
Cpa3y OTOPOCHM TOT THII ABOMHBIX, .-
KOTOPBIM HOCHUT Ha3BaHUE
"OIITUYECK ABOMTHBIE 3BE3ABL .

DTO - HapHL 3BE3A, CAYIANHO
OKa3aBIIIHECS PAAOM Ha HeEOE, TO e
€CTb B OAHOM HAIIpaBAGHHH, 2B~ * ..~

TIPOCTPAHCTBE, HA CAMOM AEAE, UX . + * 8
PasACAAIOT OOABIIIHE PACCTOSHUA. i
DTOT TUI ABOMHBIX MBI g SRR R R B
PACCHATDUBATBIECICTARCHIMEICICINN, + ;1 il ke D g T T
OyAET MHTEPECOBATH KAACC g T T e R T e R
(bﬂgﬂqecm ABOfIHbIX, TO eCTb b A .“. f;", ., » . | ': R

AEVICTBUTEABHO CBSI3AHHBIX G TR R R e
IrpaBATAIIMOHHBIM (L e o e N i
B3aMIMOACHCTBHUEM 3BE3A. s e AL Y



Iloao>xeHme 11EHTPaA MaACC

Dusdyeck ABOUHBIE 3BE3ABI IIO SAANUIICAM
BPAIAXOTCA BOKPYT o01Iero IEHTPa MacC.

OAHAKO, €CAH OTCIUTEIBATE KOOPAUHATEL AT LD
OAHOM 3BE3ABI OTHOCHUTEABHO APYIOH, TO ”()l() A\*‘.H” l“ “HI I { A
IIOAYYIHTCSA, 9TO 3BE3ABI ABILKYTCHA APYT

OTHOCHUTEABHO APYTA TOKE IO SAAUIICAM. / ' \
Ha s1OoM pucyHKe 32 HA9aAO OTCUETA MBI / M A(:(; \

B3AAH OOAEE MACCHUBHYIO FOAYOVIO 3Be3Ay. B
TaKOII CHCTEME IIEHTP MACC (3€A€HAA TOUKA)
OIIHCBIBAET BOKPYT TOAYOOM 3BE3ABI SIAAUIIC.
Xouercs IPEAOCTEPEYb YU TATEAS OT
PACIIPOCTPAHEHHOIO 3a0AYKACHUS,
3aKAFOYAFOIIIETOCA B TOM, UTO YaCTO
ITOAAraeTcs OyATO OBI DOACE MACCUBHAS
3BE€3Aa CHABHEE IIPUTATHBAET 3BE3AY C
MaAOU MACCOH, ¥eM Ha0OOpOT. /\F0OBIE ABA
O0OBbEKTA IIPUTATUBAIOT APYT APYTa
oAnHakoBO. Ho 0ObekT ¢ D0oABIIION Maccon
TPYAHEE CABUHYTDH ¢ MecTa. M xot1a
ITAAAFOIIIH Ha 3EMAIO KAMEHD IIPUTATUBACT
3EeMATO C TOH K€ CHAOM, 9TO U 3eMAS €ro,
9TOM CHAOM HEBO3MOIKHO TOOECITOKUTH
HAIITY IIAAHETY, I MBI BUAUM, KaK ABHKETCS
KAMCHb.




Yacro, mpaBAa, BCTPEYArOTCA TaK Ha3bIBAEMBIE KPATHBIE CUCTEMBL, C TPEMA 1
ooAee koMmrroHeHTamu. OAHAKO ABHKEHHE TPEX H OOAEE
B3aMOACHCTBYIOIIUX TEA HEYCTOMYINUBO. Becrucreme, ckaxeM, U3 TPex 3BE3A
BCETAA MOKHO BBIA€AUTH, ABOMHYIO IIOACHCTEMY U TPETHIO 3BE3AY,
BPAITIAFOIIYIOCA BOKPYT 3TOM Haphl. B cucreme n3 dernrpex 3Be3A MOIYT
CYIIIECTBOBATDH ABE ABOMHBIE ITOACHCTEMBI, BPAIIIAFOIIIIECH BOKPYT OOIIErO
IIeHTPpa MaccC. VIHbIMI cAOBaMH, B IIPUPOAE, YCTOMYMUBBIE KPATHBIE CUCTEMBI
BCETAA CBOAATCA K CHCTEMAM M3 ABYX YACHOB.

K cucreme m3 Tpex 3Be3A IpHHAAACKUT HeOe3bI3BecTHAA AAb(a LlenTaspa,
CYMTAIOINAACA MHOTUMM OAMIKAMIIIEH K HAM 3BE3AOM, 4 HA CAMOM ACAE,
TPETUH CAAOBIIT KOMIIOHEHT 3TOM cucTeMH - [ [pokcuma LlenTaspa, kpacHBIN
KapAMK, - HAXOAUTCA OATKe. Bee Tpu 3Be3ABI cHCTEMBI M3-32 OAM30CTH
BHAHBI Pa3AE€ABHO. AEHCTBUTEABHO, HHOTAA TO, YTO 3B€3A2 ABOMHASA, BHAHO B
TEAECKOII. aKre ABOMHBIC HA3bIBAIOTCA BHU3YAABHO ABOMHBIMHU (HE IYTATH C
orrTmdecku ABorHbIMHA!). Kak mpaBrAo, 5TO He TECHBIE ITAPHI, PACCTOAHUSA
MEKAY 3BE3AAMH B HUX BEAUKH, TOPA3A0 OOABIIIE X COOCTBEHHBIX Pa3MEPOB.
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bAeCKk ABOMHBIX 3BE3A

Yacmo 36e3061 6 napax cuavro pasiuuaromcs no
0.1ecKY, MYCKAYI0 36€300UKY 3ammeeaem 0.1ecKoM
apxan. Urnozda 6 maxux cayuaax acmpomnomst
Y3HAI0mM 0 060UCINECHHOCIU 366306 1O
OMKAOHEHUAM 6 0BUNCEHUYU APKOU 363061 100
0elicneuUem He6UOUMOZ0 CRYMHUKA O
paccuumarnoii 041 00UHOUHOU 3663002
mpaexmopuu 6 npocmparncmee. Taxue napue
Hasvrearom acmpomempurecku 060uHvIMu. B
uacmrnocmu, Cupuyc 00.120 OmHoOCUICA K
MaKomy muny 060UNHBLX, ROKA MOUIHOCHIY
MeAecKON06 He N0360AUAA PA3LAA0eMs
nesudumvrit doceae cnymuux - Cupuyc B. Oma
napa cmana 6u3)aivHo 060UHOU.

Buteaem, umo naockocms obpangernus 3630
60KPYZ UX 00u1gez0 yermpa macc nPoxoouUm uau
noumu npoxodum uepes :1a3 Hab.a100amenn.
Opbumur 36e30 maxoti cucmemsvt Pacnoa0scenst,
Kax 60vt, pebpom k nam. 30ecy 36e30vt 6Yym
nepuoduuecku sammeeams opy: opyza, 6.1eck 6cetl
napwve 6ydem ¢ mem Hce NEPUOOOM MEHAMBCA.
Dmom mun 060unvLx HA3bI6AEMCA 3AIMMEHHO-
oeouvnvimu. Ecau sce zosopums o nepemernrocmu
36e3001, MO MAKYIO 36€30) HA3BLEAIOM 3AMNMMEHHO-
nepemennon, umo maxe YKazviéaem na ee
oeoticmeenrocms. Camou nepeou OmrKpwsimou u
CAMOU U3BECMHOU D60UHOU MAKOZO MUNA
Aeaaemca 36e30a Aazoay (lIaas Avasosa) 6
cosee3ouu Ilepcea.






CroexkTpasbHO ABOMTHBIE 3BE3ABI

ITocAeAHUM THUIIOM ABOMHBIX
ABAAFOTCA CHEKTPAABHO
ABomHBIE. VX
ABOHMCTBEHHOCTD
OIIPEAEAAETCA IPU U3YIECHUU
CIIEKTPA 3BE3ABL, B KOTOPOM
3AMEYAIOTCS IIEPUOATIECKAE
CMEIIICHUA AMHII
ITOT'AOITICHUS AW BUAHO,
YTO AMHUU ABASIOTCS
ABOUHBIMHI, HA YEM
OCHOBBIBAETCS BBIBOA O
ABONCTBEHHOCTH 3BE3AHL.



UewMm ke MHTEPECHBI ABOITHBIE 3BE3ABI?

= Bo-nepBhIX, OHI AQFOT BO3MO>KHOCTH Y3HATH MACCHI 3BE3A,
TAaK KaK A€Tr4Ye BCETrO ¥ HAAEKHEE BCET0 OHA BBIUNCAIETCA
II0 BUAIMOMY B3aHMMOAEMCTBHIO ABYX TeA. IIpamele
Ha0AFOAEHUA TO3BOAAIOT y3HATH 001Mii ''Bec'’ cucremsl, a
€CAU AOOABUTH K HUM U3BE€CTHBIE COOTHOILEHUA MEXKAY
MAaCCaMM 3B€3A U X CBETUMOCTAMH, O KOTOPBIX
T'OBOPHAOCH BBIIIIE B PACCKa3€ O CyAbOe 3BE€3A, TO MO>KHO
BBIACHUTH MACChI KOMIIOHEHTOB, IIPOBEPUTH TEOPHUIO.
OAmHOUYHBIE 3BE3ABI TAKOM BO3MO>KHOCTH HAM HE
peAocTaBAaroT. Kpome T0ro, kak To>xe OBIAO YIIOMAHYTO
paHee, CyAbOa 3B€3A B TAKUX CUCTEMAX MOYKET PA3UTEABHO
OTAUYATHCA OT CYyABOBI TAKHUX 7K€ OAMHOYHBIX 3BE3A.
HeOecHble mmappl, pacCTOAHUA MEXKAY KOTOPBIMU BEAUKH,
II0 CPABHEHUIO C pa3MEPAMM CAMUX 3BE3A, HA BCEX CTAAMAX
CBOEM >KU3HHU >KHUBYT II0 TEM K€ 3aKOHAM, UYTO U
OAMHOYHBIE 3BE3ABI, HE MeIaa APyT Apyry. B atom cmeicae,
X ABOMICTBEHHOCTh HUKAK HE HPOABAAETCA.



TecHble TapbI: IEPBHITI 0OMEH MACCAMU

3BE3ABI ABOMHOU POKAAFOTCA BMECTE U3 OAHOM
ra30ITBIACBON TYMaHHOCTH, Y HUX OAUH BO3PACT, HO
9acTo - pasHble Macchl. MBI yike 3HaEM, 94TO DOAce
MACCHBHBIC 3BE3ABI KUBYT ' OBICTpPEE',
CAEAOBATEABHO, DOAEE MACCHUBHAA 3BE€3AA B IIPOIIECCEe
3BOAIOIIHMH OOIOHUT CBOXO cBepcrHuIy. OHa
paCIIIpHTCA, IPEBPAIIaAch B rUranTa. B aToM cayuae,
pasMep 3BE3ABI CIIOCOOEH CTATh TAKHM, YTO BEIIIECTBO
C OAHOIT 3BE3ABI (PA3AYBIIIEHCA) HAYHET ITEPETEKATD
Ha ApyTyIO. Kak caeacTBHE, Macca TIEPBOHAYAABHO
OOAEe AETKOI 3BE3ABI MOKET CTATh OOABIIIE
IIEPBOHAYAABHO TsxkeAOH! Kpome Toro, MbI moAyIum
ABE 3BE3ABI OAHAKOBOI'O BO3PACTa, IIPUYEM OoAee
MaCCHBHAA 3BE3AA €T HAXOAUTCH HA TAABHOM
ITOCAEAOBATEABHOCTH, TO €CTD B €€ IIEHTPE MO-
IIPEKHEMY IIPOAOAKAETCA CHHTE3 TEAUS M3 BOAOPOAA,
a boAee AerKas 3BE3Aa yiKe U3PACXOAOBAAA CBOM
BOAOPOA, B HE 0OPa3OBaAOCHh TEAHBOE AAPO.
BcrmomunmM, 9TO B MIpE OAMHOYHBIX 3BE3A TAKOTO
ITIPOM3OMTH HE MOKET. 32 HECOOTBETCTBHE BO3PACTa *
3BE3ABI C €€ MACCOH 3TO ABAECHIE HA3BAHO ITaPAAOKCOM
AATOASI, B 9eCTb TOI K€ CAMOM 3aTMEHHO-ABONHOI. .
3Besaa bera Aupsr - ere oAHA ITapa, B KOTOPOH

IIPAMO CEYac IIPOMCXOAUT OOMEH MaCCaMHU.




= BemecTtBo ¢ pasaysIeiics 3Be3ABL, IIepeTeKas Ha MEHEE
MACCHBHYIO KOMIIOHEHTY, IIOITAAAET Ha HEE HE CPpa3y (3TOMy
MEIIIAEeT B3aMMHOE BPAIIICHUE 3BE3A), 4 CHAUaAa OOpa3yeT
BPAIIAFOIINIICA AUCK BEIIECTBA BOKPYI MEHBIIIEN 3BE3ABI. Cuabl
TPEHHUA B 3TOM AHMCKE OYAYT YMEHBIIIATH CKOPOCTDH YACTHUI]
BEIIIECTBA, 1 OHO OYAET OCEAATH Ha ITOBEPXHOCTDH 3BE3AEL
Taxoit mporecc Ha3bIBAETCA AKKPEITUEI, 2 OOPa30BABIIIHIIC
AVICK - aKKPEITMOHHBIM. B pesyabpTarte, mepBoHagaAbPHO OOAEE
MACCHBHAA 3BE3AA UMEET HEOOBIYHBI XUMUYECKIU COCTAB: BECH
BOAOPOA BHEIITHIX €€ CAOEB IIEPETEKAET K APYTOU 3BE3AC, 2
OCTAETCH AUIIb TEAHUEBOE AAPO C IIPUMECAMH OOAEE TAKEABIX
9AEMEHTOB. laKkas 3Be3Aa, Ha3BIBaeMas IEAMEBOI, OBICTPO
5BOAIOIIIOHUPYET, OOPA3ys OCABIIT KAPAUK HAU
PEAATHBUCTCKYIO 3BE3AY, B 3aBHCHMOCTH OT CBOEH MaccHl. | Ipm
5TOM, B ABOMHOH CHCTEME B IIEAOM IIPOHU3OIIIAA BAXKHAS
IIepeMeHA: IIEPBOHAYAABHO OOAEE MACCHBHAS 3BE3AA YCTYIIHAQ
5TO CBOE IIEPEBEHCTBO.






Bropoit o00meH maccamu

B ABOMHEIX %€ cHCTEMAaX BCTPEYAFOTCA TAKKE PEHTTEHOBCKUE ITYABCAPHI,
M3AYYAIOINHE B OOAEE BEICOKOIHEPTETHIECKOM AHAIIA30HE AAUH BOAH. DTO
M3AYYECHUE CBA3AHO C AKKPEIIHEN BEIECTBA BOAU3SH MATHUTHBIX IIOAFOCOB
PEAATUBUCTCKOU 3BE3ABL. VICTOYHUKOM aKKPEITUH CAYKAT YACTULIBI
3BE3AHOIO BETPA, UCIIYCKAEMBIE BTOPOH 3BE3AOI (T4 7K€ IIPUPOAA U ¥
COAHEYHOTIO BeTpa). EcAn 3Be3Aa IMeET OOABIIIE Pa3MEPEL, 3BE3AHBII BETED
AOCTUTAET 3HAYUTEABHOU ITAOTHOCTH, SHEPIUA U3AYICHUA PEHITEHOBCKOIO
ITyAbCAPA MOKET AOXOAUTB AO COTHH U ThICAYN cBeTuMOCcTell CoAHITA.
PeHTreHOBCKHI IyABCAp - EAHHCTBEHHBIA CIIOCOO KOCBEHHOTO OOHAPYKECHUS
YEPHOM ABIPHL, KOTOPYIO, KAK MBI IIOMHHM, YBUAECTD HEAB3A. /\a I HEUTPOHHAA
3BE3AA ABASETCH PEAUAUIIIIM OOBEKTOM AAS BU3YAABHBIX HAOAIOACHU.

Ha stom ermre paneko He Bce. Bropas 3Be3Aa TOKE paHO HAH IIOZAHO
pasAyeTCs, U BEILIECTBO HAYHET IIEPETEKaTh Ha COCeAKY. V aT0 - yike BrOpOIt
OOMEH BEIIIECTBOM B ABOMHOI cucTeme. AOCTUTHYB OOABIIIX Pa3MEPOB,
BTOpAs 3BE3A2 HAYMHACT 'BO3BPAIIATE' 3a0paHHOE IIPH IIEPBOM OOMEHE.



= EcaAu Ha MecTe IEpBOU 3BE3ABI OKA3BIBACTCA OEABIIT KAPAUK, TO B
PE3yABTATE BTOPOTO OOMEHA Ha €rO OBEPXHOCTH MOTYT
IIPOMCXOAUTD BCIIBIIIIKH, KOTOPBEIE MBI HAOATOAAEM KaK HOBBIE
3BE3ABI. B OAH MOMEHT, KOTAQ BEIIleCTBA, BBIIIABIIIETO HAa
ITOBEPXHOCTb CHABHO HATPETOTO OEAOTO KAPAWUKA, CTAHOBHTCH
CAHIIIKOM MHOTIO, TEMIIEPATYPA TA32 BO3AE IIOBEPXHOCTH PE3KO
ITOBBIIIAETCA. DTO IPOBOIIIPYET B3PBIBOIIOAOOHBIN BCITAECK
AAEPHEBIX peakinid. CBETEMOCTD 3BE3ABI 3HAYUTEABHO
YBEAMYINBACTCA. ['aKMe BCIIBIIIIKK MOTYT IIOBTOPATHCS, U UX
HA3BIBAIOT Y2KE HOBTOPHBIMU HOBHIMU. | lOBTOpHBIE BCHBIIIIKA
cAabee IIEPBEIX, B PE3YABTATE KOTOPHIX 3BE3AA MOKET
YBEAMYINBATH CBOU OAECK B ACCATKH Pa3, 9TO MBI B HAOATOAAEM C
3eMAU KaK IIOSBACHUE HOBOU' 3BE3ABL.



ApYroi HCXOA B CHCTEME C OEABIM KAPAHKOM -
BCITBIIIIKA CBEpXHOBOIL. CAeACTBIIEM
IIEpETEKAHUA BEIIECTBA CO BTOPOI 3BE3ABI
MOJKET CTATh AOCTH/KEHIE OCABIM KAPAUKOM
IpeAeAbHOI MaccHl B 1,4 coaneunoit. Ecan ato
YK€ 7KEAE3HBIN OCABIA KAPAUK, TO OH HE B CHAAX
OYAET YACPKATh IPABUTAITIOHHOE C/KATHE U
B30pBeTCA. BCIBIIIIKI CBEPXHOBBIX B ABOITHBIX
CHCTEMAX OYEHbB ITOXOKHU IO APKOCTA U
PA3BUTHIO APYT Ha APYTa, TAK KaK BCETAA
B3PBIBAIOTCA 3BE3ABI OAHOM M TOM 7K€ MacCOM -
1,4 coameunori. HarroMmumm, 9170 B OAMHOYHBIX
3BE3AAX 9TOM KPUTHUYECKON MACCHI AOCTUTACT
IIEHTPAABHOE KEAE3HOE AAPO, A HAPY/KHBIE CAOU
MOTYT UMETh Pa3HYIO MAcCy. B ABOIHBIX
CHUCTEMAX, KaK SICHO M3 HAIIIErO ITOBECTBOBAHIS,
3TH CAOH HOYTH OTCYTCTBYIOT. MiMeHHO mTosTOMY
ITOAOOHBIE BCIIBIIIIKH UMEIOT OAMHAKOBYIO
CBETHUMOCTb. 3aMevast UX B AAACKUX MAAAKTHKAX,
MBI MO?KEM BBICUHTBIBATH PACCTOAHUA TOPA3AO
OOABIIIHE , YEM MOKHO OIIPEACAHUTD, UCITOAB3YS
3BE3AHBIN ITAPAAAAKC HAU IE(PEHUABL

IoTreps 3HAYNTEABHOII YaCTH MACCHI BCEIT
CHCTEMBI B PE3YABTATE B3PBIBA CBEPXHOBOU
MO’KET IIPUBECTH K pacHasy AomHoN. Cuaa
I'PABUTAIIMOHHOIO HPUTAKEHUA MEKAY
KOMIIOHEHTAMH CHABHO YMEHBIIIAETCA, 1 OHU 110
MHEPIIAN CBOETO ABMKEHHUSA MOTYT PA3AETETHCA.



ACTPOHOMUYECKU-ABOUHBIE 3BE3ABI
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