B3pbiBHble nepemeH-
Hble 3Be3gbl — 3TO Tec-
Hble OBOWHbIE CUCTEMblI,
obpa3oBaHHble KpacHbIM
M 6enbiMm KapMKamu.
BsammopgencTtBue 3TUX
3Be3 mexagy cobon cos-
paet 6onbluioe MHOroo6-
pa3uve Bcnbiwek. Habntio-
pasi MxX usny4vyeHuve, Mbl
y3Haem 0 cBoMcTBax Mma-

MEPEMEHHbIE 3BE3[bl

B SACHYIO 6e3nyH-
HYI0O HO4Yb Hawemy B30-
py OTKpbiBAeTCa  Kap-
TUHaA 3BE34HOro Heoba,
CBOEN TaMHCTBEHHOCTbLIO
n BenuuMem npubnuxa-
lowaaca K - CcoBeplueH-
cTBYy. MoXxeT cny4unTbes,
4TO Ham MOBe3eT U Mbl
cTaHeM cBuaeTensMu SB-
neHna  «3Be3[bl-rocTbU»
Unun, HanpoTuse, BAOPYr “He
pocuyutaemcsa” 3Be3f, B He-
KOeM paHee W3Yy4YeHHOM
cosse3aun. [lpeBHue re-
TOMWUCKU NOBECTBYIOT O TOM,
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Acmpoguszuxa

B3pbiBHbIe NepeMeHHble
3Be3A4bl: OT NONIAPOB

[0 cynepnponesnsiepos

H.P. UXCAHOB,

JOKTOP (hPU3HKO-MaTeMaTHYECKUX HayK
I'maBnas (ITynkoBckast) acTpoHOMU4eckast oocepBaropusi PAH

4TO cHacTMBLUEB, HAbOMIO-
[aBLWIKMX TakuMe cobbiTus,
B UCTOPUM YEeNOBEYeCcTBa,

6b110  Hemano. OpgHako
nvwb B XVI B. «3B€34bI-T0O-
CTbW» CTanu npeaMeToM
CUCTEMATUYECKOro uccne-
[OBaHMsA, MNOSy4yMB BIO-
cnencTBvu HasBaHue «Ho-
Bble» 3BE3/bl, UM NPOCTO
«HoBble».

KponoTnueble noucku
HoBbix, npeanpuHSTbIe
actpoHomamu B XVII B.,
npuBenn K TOMy, 4YTO y4e-
Hbl€ MONYYUSIN HEOXNOAH-
HbIM ciopnpu3. B 1638 .

Tepunm, nposiBASAOLMNX-
CA npu YyCrioBUsIX, He-
[OCTMXUMbIX B 3€MHbIX
naboparopusx. B ctatbe
paccka3blBaeTcsi O TOM,
KakuMu  U3BUJIUCTbIMMU
6b1nIM Nyt copmupoBa-
HUA COBPEMEHHbIX npeg-
cTaBJ/IeHUA 06 3TUX 06B-
eKTax.

MoraHH XonbBapg, npo-
deccop YHuBepcuteTta
r. dpaHekep (0gHOro M3 cra-
penwux B HugepnaHgax),
coobwmni 06 OTKPbLITUM B
cose3ann Kuta Heobblu-
HOro SBNEHWs, KOTOpoe
MO>XHO 06pa3HOo Ha3BaTb —
«3Be3ga-vyactad roctbsi».
OTa 3Be3ga, no3gHee Ha-
3BaHHad Mwupa («yguBu-
TenbHas»), perynspHo c
nepvoaom npumepHo 11 me-
cAaueB umc4yesana ¢ Hebo-
CKJIOHa 1 3aTeM nosABNsA-
flacb BHOBb, OEMOHCTPU-
pys 6onblylo amnnnTyany

© Mxcanos H.P.
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N3o6paxeHne co3Be3gusi
lepces B ATrnace 3B€34H0ro
Heba MofIbCKOro acTpoHoMa
SHa Neeenns (1611-1687).

nepemMeHHoCTH 6necka.
Tak 4enose4ecTBO Brep-
Bble [OMOAJSIMHHO Y3Hano
O CylwecTBoBaHWM nepe-
MEHHbIX 3BE30,

B 1669 r. ntanbsaHcKum
acTpoHoMm  [XeMuHuaHo
MoHTaHapn npeacTaBun
nogpobHoe onucaHue ne-
PEMEHHOCTU APYroi 3Be3-
Obl, UMeHyemon Anronb (oT
apabckoro «Anb  [ynb»,
UTO MOXXHO MEPEBECTU Kak

” o

“‘npuapak”, “3non gyx”’ nnu
“3aBe3ga JdemoHa”), Haxo-
gawenica B 93 ¢B. rogax ot
Hac. OTO BTOpas Nno spKo-
CTU 3Be3ja B CO3BE34uu
Mepces (2,12™), 3aHumaB-
Wasa Ha XyAOXEeCTBEHHbIX
n3obpakeHnsx  co3Bes-
Ous NOMOXeHwe  «rna-
3a» roproHbl Megysbl. U
3TO OTHIOAb He chny4au-
Ho. 3Be3da MeHseT CBOM
6neck ¢ nepuogoMm, 4yTb
MEHbLUUM Tpex CYTOK, B
Te4YeHne KOTOopbIX Mpu-
MepHo Ha 10 4 oHa cTa-
HOBUTCHA 3aMeTHO cnabee.
«[Ma3» oTpybNIEHHON «ro-
noBbl» roproHsl Mepny3sbl,

_(((_\;b\

KoTopyto aepxut Mepcen,

CNOBHO  «MOAMWUINBAET».
MpuunHa Takoro «pgemo-
HMWYEeCcCKOro»  noBefeHuns

Anrona 6bina ycTaHoBne-
Ha B 1782 r. aHrNMuUcKum
acTpoHomom [xoHom T[y-
JpankomMm,  nokKasasLuuMm,
YTO 3Ta 3Be3da BXOAWT B
COCTaB ABOVHOMW CUCTEMBDI,
B KOTOpOW OfHa 3Be3ga
nepuoanyeckn 3atmeBaeT
OPYryto, 4TO U Bbi3blBaeT
APPeKT NepeMeHHOCTN.
CtaB Takum obpasom po-
JOoHa4vanbHUKOM O6LIMPHO-
ro Knacca 3aTMeHHbIX ne-
peMeHHbIX 3Be34, ANrosb,
OfHaKO, HE MPEeMUHyn Ha-

19



Paznoctsb 3BE3HBIX BEJINYNH

NOMHUTBL O cebe n B 6bonee
no3gHue Beka, BHECH Cy-
LECTBEHHYIO NnenTy B pas-
BUTWE MNpeacTaBfieHun 06
3BOJOLUMM 3BE3[ B TECHbIX
LBOWHBIX CUCTEMAX.

B nocnegytowme Beka

KaTanoru nepeMeHHbIX
3Be3q ObICTPO  paclum-
panncb, K HacToswemy

BPEMEHN B HUX HACHUTbI-
BaeTca 6onee 50 TbiC. 06b-
ekToB. [MpeanoxxeHHoe BO
BTOpol nonosuHe XIX B.
LN 9TUX OOBEKTOB ABYX-
6ykBeHHOe 00603HayeHune
nepeg MMeHem co3Be3aus
(RR Nupel, DQ l'epkyneca,
AE Boponesi) 04eHb CKOpO
NPULLIOCH AOMNOJTHUTE YNC-
NnoBbIMN  0H603HAYEHUAMMU:
Hanpumep, V335 Ctpenbl
(rae «V» — nepBasa O6yk-
Ba aHrfvMMUCKoro crosa
Variable — o3navaet «ne-
pemeHHasn»). o xapakTte-
py NepemMeHHOCTU 3Be3abl
cTanu pAenuTtb Ha Knac-
Cbl, B KOTOPbIX BblAEMNN
noAkfnacc HenpaBUITbHbIX
nepemMeHHbIX. breck aTux
3Be3[ M3MmeHsieTcs 6e3 Ka-
KON-nnbo CTporom nepuo-
OVWYHOCTU, N 4YeM-TO He-
npaBuUsibHble MEpPEeMEHHble
HanoMuHatoT HoBble, HO UX
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BCMbIWKK (3nm3o4bl ObICT-
poro yBenuyeHusa 6riecka
3Be3bl) XapakKTepusyroT-
CA MeHblleiln amnnnTynon
n 60nblUen 4acToToOM no-
BTOpPsieMOCTU. [locTeneHHo
UX TaK 1 cTanu HasbiBaTb
«KapnMKoBble HOBbIE»,
«HOBONOAO6HbIE». Cnek-
TpanbHble UCCNeaoBaHUs
3TUX 3BE3[, yKa3biBalOT Ha
TO, YTO WX BCMbIWKK CO-
NpOBOXAAKTCHA yBenuye-
HMEM CKOpPOCTWU AOBWXe-
HUS BellecTBa, CMIOBHO Ha
3TMX 3Be3gax (Mnm B wmx
6nmxanwen OKpeCTHO-
CTW) NPOUCXOAAT KakKne-To
KaTtaknuambl, Mofo6HbIe
B3pblBaM. Bcnepcteue
3TOro HernpasWJibHble Ne-
peMeHHble B nMTepartype,
n3garwencsa Ha pycCKOM
A3blKe, CTanM UMEHOBATb-
CS «B3PbIBHbIMW MEPeMeH-
HbIMW», & aHrnos3bl4HbIEe
aBTOpbl WCMOMb3YT Tep-
MUH «KaTaknn3mm4eckume
nepeMeHHbIe».

ABOWMHBIE CUCTEMbI
C BEJIbIM KAPJIUKOM

BaxxHbim  warom  Ha
nyTU NOCTPOEHUS MOZEnn
B3PbIBHbIX  MEPEMEHHbIX
cTano OTKpbiTME [OBOW-

Awnarpammva nameHeHns 6nec-
ka 3Be3gbl Anronb B lepcee
B TeyeHume 0f[HOro rnepuoga
[BOVIHOM CUCTEMBI.

CTBEHHOCTU 3TUX OOBEK-
TOB. BocrnpvHumaemble
HaMy Kak To4YeuyHble 06b-
€KTbl, OHW Ha camom gerne
ABMAIOTCA cUCTEMamu, co-
CTOSILMMM U3 ABYX 65IM3KO
pacnonoxXXeHHbIX 3Be34, C
nepvofamMmu, CyLleCTBEH-
HO MeHblumMu cyTok. Cae-
naTb Takoe OTKPbITUE Ha
paHHUX 3Tanax pasBuTUA
HabnogaTenbHOW acTpo-
HOMWUM  ObISIO  HEMNpPOCTO.
OpbuTbl NUWb 04eHb He-
MHOMMX B3pPbIBHbIX nNepe-
MEHHbIX pacnonioXeHsbl
OTHOCUTENbLHO Habnwaa-
Tensa «CToMb yAayYHO», 4YTO
ofHa 3Be3fja nepuogudye-
CKM «3aTMeBaeT» ApYryto;
6oriee TOro — ecnv 3Be3-
Obl B CUCTEME CUJSIBHO OT-
nn4arTca ogHa oT Apyron
pasMepamu un 651eCKOM, TO
yBUOETb Takue 3aTMeHus
KpawnHe 3aTpyAHUTESTbHO.
Cutyaums ctana, og-
Hako, 6bICTPO MEHATBLCS C
pasBUTUEM  CMEKTPOCKO-
nuy, NO3BONMBLUEN (HapS-
4y C onpegeneHnem nosno-
KEHUs 3Be3q) M3MepsATb
CKOPOCTM WX ABUXEHUS C
BbICOKOW TO4YHOCTbI. Ko-
nn4ecTBO 3Be3[, L4BON-
CTBEHHOCTb KOTOpPbIX 6blf1a
YCTaHOBJIEHA C MOMOLLbIO

cnekTpanbHOro  MeToAa
(cnekTpanbHO-ABOWVHbIE),
yBENM4MBanochb cTonb

CTPEMUTENbHO, YTO cTasno
KasaTtbcsi — OOJIbLUMHCTBO



Temneparypa, K

CBeTMMOCTE TI0 cpaBHeHNIo ¢ CoHIeM

Anarpammva [lepynpyHra —
Peccena (3aBucumocTb cBe-
TUMOCTH 3Be3[ OT Temrepa-
TYpbl UX MOBEPXHOCTH).

3Be3] Ha camoMm gene
LBOMHbIE.

B cuny papga cdusunye-
CKMX MPUYnH 3BEe3A4bl Aen-
CTBUTENbHO npegnodvnTa-
10T «pOXXAATbCA napamm».
TouHee — B Npouecce cxa-
TMs  (konnamnca) npoTo-
3Be3gHoro obnaka ob6pa-
3yeTca cpasy HEeCKOJSIbKO
3Be3[, KOTOpble HEKOTO-

CA KaK KpaTHble 3Be3f-
Hble cuctembl. Ho OHu,
B OT/MYME OT [ABOMHbIX
nap, Hegonrose4Hbl. Bpe-
MS CyL|eCTBOBaHWUS OBOW-
HbIX CMCTEM 3HAYUTENIbHO
6onblie: oHO (npu onpe-
[eNneHHbIX yCcroBusx) npe-
BOCXOAWUT [Jaxe Bpems,
KOTOpO€e 3Be3[bl, COCTaB-
ngalowmMe cuctemy, npo-
BOOAT Ha [naBHOM no-
crnepoBatenbHOCTU.  JTO
Hanbornee NPOAOIHKUTESb-
HbI 3Tan B >XWU3HW 3BE3-
Obl, Korga B ee Hepgpax

10 000 8000 6000 4000 3000 1500
I'vranTer
ConHue
OCJIe’qo an *ol?
SV Q%
OCTL )
‘?o%
G K | M
CnekTpanbHbIi Kacc
poe BpemsA HabnwogalT- M3  OTAENbHbIX  MPOTO-

HOB B pesynbTaTe Lenoy-
KN S4epHbIX peakLuuin CuH-
TesnpytTcsa agpa renvs
(anbtha-vacTuybl). WMNmeH-
HO B TakOM COCTOSIHUM
HaxoguTCca cenyac Hawe
ConHue.  [OnuTenbHOCTb
XXW3HM 3Be3abl Ha [nas-
HOM  mocnefoBaTesnbHO-
CTW 3aBUCUT, Npexae Bce-
ro, ot ee maccol. lopsadne
MaccuBHble 3Be3gbl (ro-
nybble TrUraHTbl) 3BOJIO-
UMOHMPYIOT  «BCEro»  3a
HECKOJbKO MUJTIMOHOB
neT, a 3Be3gbl — MeHee
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maccuBHble, Yem ConHue
(KpacHble Kapsmku) — nNpo-
[OJDKalT ocTaBaTbCA Ha
maBHOM nocnegoBartesib-
HOCTM MUnNnapabl neT.

Mo mepe Toro, kak re-
nMs B Heapax 3Be3fbl
cTaHoBUTCA O6onblue, —
AdepHble peakuun uayT
uHTeHcmBHee. OT n3bbiTka
Tenna 3Be34bl Ha4dMHaloT
pasgyBaTtbcs, MpeBpalya-
ACb B ruraHTbl. Cutyaums
«ycyrybnseTcs», Korga
BKJIIOYAIOTCS siepHble pe-
akumm Cc y4acTuem asb-
ra-yacTtud, npusoasLmne
K ¢opmupoBaHuio 6onee
TsHKenblx agep (yrnepo-
ga, kucnopoga) U K WH-
TEHCVBHOMY  BblE/1EHUIO
3Hepruun. B maccmBHbIX ro-
psAYMx 3Be3gax aTa Lenoy-
Ka MOXeT npogosnkaTbcs
BNMOTb [0 ob6pasoBaHus
anep xenesa. 3atem Ta-
Kne 3Be3gbl 3akaH4quBa-
10T 3BOJIIOUMIO BCMbILKOMN
CeepxHoBON, ocTaBnsas
nocne cebs Kpacusylo,
6bICTPO  pacLUMPSAOLLYIOCS
TYMaHHOCTb W PEeNATUBU-
CTCKYIO KOMMaKTHYIO 3BE3-
4y (HEeWTpOHHyK 3Be3ay
UIN YepHYIo AbIpy).

MeHee MaccuBHble U
HEe Takue ropsauve 3Be3-
Obl  3aKaH4MBalOT CBOK
3BosiroUMo 6e3 cTonb ag-
heKTHOro «cheriepsepkas.
B ux Hegpax Takxe dop-
MUpyeTcs MNOTHOE 4O,
cocToslee, OAHaKoO, U3
3/1IEMEHTOB  3HaYUTESIbHO
ner4ye xenesa, a ero mac-
ca, Kak npaBuno, He npe-
BocxoguT Maccy ConH-
ya. Mo mepe pocrta Takoro
«llapmka» Bo3pacTaeT WH-
TEHCUBHOCTb AL EPHbIX pe-
akuMin Ha €ero noBEpPXHO-
ctn. Tlas, okpyxawwun
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«llapuK», HarpeBaeTcsa U
JaBneHve B Hem Bo3pacTa-
eT. OT aTOro 3B€3aa «pas-
AyBaeTcs» W HaduHaeT
6bICTPO TEpATb BewWecTBO
CO CBOEN MOBEpPXHOCTMW.
B pesynbTaTte oT Hee ocTa-
eTCcqa nuwb A4p0 — NnoT-
HbI  TOPAYUA  «LIAPUK>,
HasblBaeMbIi 6enbiM Kap-
NMKOM, pagnyc KOTOpoWn
NMWb HEMHOrMM npeBocC-
xogut paguyc 3emnu. B
TakKoM COCTOSIHUM 6enblin
Kapnnk MOXeT CyLecTBO-
BaTb MPaKTUYECKU BEYHO:
rpaBUTaLMOHHOMY CXaTUIO
3TOM 3BE34bl NPEenaTCcTBYy-
€T [aBrfieHne BbIPOXAEH-
HOro 3NIEKTPOHHOrO rasa,
KOTOpOe (B COOTBETCTBMUM
C 3akoHamu KBaHTOBOW
MEXaHWKM) He ybblBaeT
no Mepe €ero oCTbiBaHMS.
EgnHcTBEHHOE, 4TO MO-
XKET MoMewaTb «MOKOK»
6enoro kapnvka, — B3au-
MOAENCTBME €ro ¢ Apyru-
MU 3BE34aMMU.

YBngetb Ha Hebe us-
nyyeHve 6enoro Kapnu-
Ka 6e3 MOLWHOro Tenecko-
na HenpocTto. Ho, moxet
ObITb, 3T 06 BEKTbI MOXXHO
06HApPY>XUTb  KOCBEHHbIM
meTogomM? — VIMEHHO Tak
n passmMBanacb uctopus, a
rnomorana Bce Ta Xe ABOW-
CTBEHHOCTb 3Be3g. Wa3y-
yas cOOCTBEHHble ABUXe-
Hua Cupuyca u MNpounoHa,
HeMeuKnin actpoHom dpu-
gpux bBeccenb ob6paTtun
BHUMaHME Ha CTPaHHYyIo
nepuoan4HOCTb, C KOTO-
PO OHU OTKJIOHAKTCS OT
npamon nuHun. B 1838 .
OH cAaenan BbiBOA4 O MNpu-
CYTCTBMM Yy 3TUX 3Be3[,
CMyTHWKOB, Macca KOTO-
pbiXx fOo/mKHa 6blna Nuwb

HEMHOIMM OTiM4aTbCs OT
maccbl ConHua. YBuaeTb
N3ny4YyeHne 3TUX CryTHU-
KOB, C€laboCcTb KOTOpPbIX
npy CTOMb 3HAYUTESTbHON
mMacce Bbi3blBana Hepaoy-
MeHue, yaanocb b B
1862 r. n B 1896 r. IHTpmn-
ra oboctpunacb, Korga
cnekTpanbHble Habnwge-
HMSA MoKas3anu, 4YTO TeM-
nepatypa  MOBEPXHOCTU
efiBa BUAMMbIX CMYTHUKOB
npeBoCXoaUT Temnepaty-
py NMOBEPXHOCTU MX SPKMKX
“KomnaHboHOB”. Ho Tor-
Ja 1x pasmep okasblBaeT-
CA MEHbllEe KPUTUNYECKO-
ro — Npu KOTOPOM 3Be3Abl,
cocTosWwme M3 maeanbHo-
ro rasa, nepectarT 6biTb
ycTOM4YMBbIMM!

O6bscHEHNE BO3HUK-
wemy napagokcy 6biio
gaHo B 1926 r. aHrnum-
CKUM  (pU3nKOM-TeopeTu-
kom P.[. daynepom Ha
OCHOBE MOSIBUBLLENCH He-
3a40Nro 4o 9Toro mogenv
BbIPOXXAEHHOTO 3/1EKTPOH-
Horo rasa (depmn-rasa).
C aToro BpemeHu Teopus
6enbix KaprunkoB cTana
aKTUBHO pasBuMBaTbCH, a
BMECTe C Heil cTanu Bbl-
pYCOBbLIBATLCA U KOHTYpbI
HOBbIX 0OBHEKTOB — B3au-
MOLENCTBYIOWNX  TECHbIX
OBOVHbIX ¢ 6enbiMu Kap-
nvkamu,

HEOBbIYHAA MEPEMEHHAA
AE BOJONEA

Bce 3Besgbl, nNofo6HO
NIOAAM, — MHAMBUAYabHbI,
N Kaxkaas n3 HUX nHTepec-
Ha no-ceoemy. Ho 3Be3f
BO BceneHHON 04eHb MHO-
ro: B O4HON TONbKO Hallen
[anakTnke wx nopsaxka



lpapukn unsmeHennsi 6ne-
CKa B3PbIBHOW MEPEeMEHHOMN
AE Bogornes, nosny4eHHble B
pasHbiX uabTpax: oT yib-
Tpagpuonerosoro (U) go uwH-
ppakpacHoro (l) guanasoHosB
criekTpa.

200 mnpa, ga wn ranak-
TMK BO BceneHHow 6onee
100 mnpa. U3yuntb BCe
3Be34bl — 3TO KaK «00b-
ATb HE0OBATHOE». HO Ha-
MHOrO MEHbLLE KJaccoB,
B KOTOpble 3Be3Abl MOryT
ObITb COOPaHbl MO CXOXUM
npu3Hakam u KadecTBawm.
B kaxgom knacce Bcer-
[a MOXHO BblbpaTb OAHY
(M HeckonbkO 3Be3n),
KoTopble Hambonee yaad-
HO pacnonoXeHbl Ha Hebe
Ans HabnoogeHnin u npo-
SABNSAIOT OCHOBHblE MpU-
3HaKu 3TOro Kracca Hawu-
6onee spko. Takue 06b-
eKTbl npuBnekarwT K cebe
BHMMaHWe Habnwgarenen,
a nonyyYyeHHas umm ooLwmnp-
Has wHpopmaunsa CTaHo-
BUTCHA  «JTAKOMOMW»  Ans
TEOpeTnKoB, Hanepebom
npeanaralowmx rmnoTesobl
O CTPOEHUU U 3IBOSOLMK
3TUX 06BbEKTOB. K Takum
3Be3gamMm OTHOCUTCA nepe-
MeHHasa 3Be3ga AE Bopo-
nes (11,6™), pacnonoxeH-
Has B 333 cB. rogax oT Hac.
N3yyasa ee yamButenbHble
NPosiIBfieHUs B Te4deHue
nocnegHux 80 neT, acTpo-
HOMMYecKoe CoobLecTBO
yXe 6onee nNATYM pas Bbl-
HYy>XeHO ObIfI0 NOMEHSTb
CBO€ MHEHME OTHOCUTESb-
HO TOro, K KakoMy Knac-
cy o6bekToB cneayeTt OT-
HEeCTW 3Ty 3Be34y M Kakowm
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MEXaHN3M NeXUT B OCHOBE
nepemMeHHOCTU ee uany4ye-
HUS.

BnepBble 0 nepemeH-
HOM XapakTepe 9TOM 3Be3-
bl acTpoHOMUYeckoe
coobwWwecTBO y3Hano B
1931 r. ns cratb Hemeu-
Koro actpoHoma A.A. Bax-
MaHa. Ha nepBblin B3rnag
370 ObINT TUMWUYHLIA Kpac-
HbIN KapnunkK, 6/1ecK KOTOo-
poro, ogHako, MeHsancs,
XOTb M HE CTOMb 3Hauyu-
TENbHO (B ONTUYECKOM Au-
anasoHe crnekTpa BCero Ha
OfHY 3BE3JHYI BeNu4n-

Bpewmst o I'punBuuy, u

Hy). OanbHenwwne Habnto-
OEHVs1 nokasanu, 4To u3-
MEHeHMs1 3TU MmpomcxoaaT
HeperynapHo, HamnomuHas
Heboblne BCMbIWKK. He-
BOOPY>XEHHbIM rN1a3om 3Ta
3Be3a Ha HebOCKITOHE He
BMAHA, HO OHa [ocTaToy-
HO fsipkas Ana Habnwoge-
HUI C nomoLlbto npodpec-
CUOHAalbHbIX TEefecKonos
TOro BpEMEHMN.

KHauany 1949 r. AE Bo-
Jornes y>xe 3aHuMana cBoe
3aKOHHOE MeCcTO B Chuc-
Ke B3pPbIBHbIX MEPEeMeH-
HbIX cpean HOBOMNOAOOHbIX
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K pacHplit Kapmk —

3Besp,

Korga amepuKkaH-
ckum actpoHom K.I'. XeHus
BrepBble 0b6paTun BHUMA-
HME Ha WCKJIIOYUTENBHO

ObICTPYIO  MEPEMEHHOCTb
3TOro 0b6bekTa: KOPOTKMe
BCMbIWKN ANNTENbHOCTBIO
BCEr0 B HECKOJSIbKO MUHYT
NPOUCXOLAT CepuUsiMA Mo
HECKOIbKY pa3 3a HOo4b, a
nepuoabl OTHOCUTESTbHOTO
NoKOs 9TOW 3BE3A4bl ANAT-
csl He 6onee [BYyX 4acoB.
C nepemeHHOCTbIO Tako-
ro Tuna acTpOHOMbI A0
1949 r. He BCTpedanucs,
M NMOUCKWN aHanoros BCMbl-
weyHom akTtumBHocTU AE
Bogonesa octatotcsa TweT-
HbIMW BMOTb A0 HacToSs-
Lero BpeEMeHM.

B 1954r. AE Bopgo-
nes BMepBble oOkasanacb
B LEHTpPE BHMMaHus — oHa
cTana nepBOoM B KJacce
B3PbIBHbIX  NMEPEMEHHbIX
paspeleHHon Kak crek-
TpasnibHO-ABOVHasA CuUcTe-
Ma ¢ nepuogom okoso 10 u.
CnyTHUKOM KpacHoro Kap-
nMKa okasasncs ropsyun
06beKkT Hebonblworo pas-
Mepa, Macca KOTOpOro
cornoctaBMMa C Maccow
KpacHoro kapsivka. Ha 1o
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Bpems O6bIfio  yxe Mano
COMHEHWI, 4TO 3TOT 06b-
eKT — 6enbln Kapnuk. Ho
Kak MOr0 Mnosy4mTbhCs,
4YTO ABe 3Be3bl NPUMEPHO
O[VMHaKOBOMW Maccbl BAPYrT
oKasanmcb Ha CTOoMb pas-
HbIX 3Tanax CBOeW 3BOJIO-

ynn?!
C Takum HenpocTbiM
BOMPOCOM  acTpoHOMam,

BMpOYeM, YXe npuxoau-
nocb BCTpeyaTbCs, U npu-
YMHOW ToMy 6blna Bce Ta
e 3Besga Anronb. OHa
He TONbKO MepUoAUNYECKM
«nogmMurneana», Ho u oka-
3blBanacb CUCTEMOWN, B KO-
TOPOW ropsiyasl MaccumBHas
3Bes3ga (nasHOM nocnego-
BaTeNIbHOCTN COCEeACTBO-
Bana c nerkon (Bcero 0,77
M,) xonogHon 3Be3fow,
yXXe npolwejlen craauto
aBonioumn  Ha [naBHoOM
nocrnefoBaTeflbHOCTM U
«pasgyBLUencs» A0 coCcTo-
AHUA cybruranTa. MNMony4a-
nocb, 4YTO “nerkaqa” 3agesga
npowuna CBOK 3BOJIIOLMIO
ObICTPEE MACCUBHOM, 4TO
BXOAWO B MpOTMBOpeYMe
C Teopwuen 3BOJOLUMN 0an-
HouHbIX 3Be3a! B acTpo-
HOMMM 3Ta npobrnema us-

OpekTnBHbINI  rpaBuTaym-
OHHbIV MOTeHYnas B TECHOM
ABOViHON cucTeme  (MOTeH-
yman Poia), o6pa3oBaHHbIN
rpaBuTayNOHHbIM nonem
KaXgoro n3 KOMMOHEHTOB U
opbutanbHbIM  BpaLjeHnem
cuctemsl. [BuxeHne BeLlye-
cTBa MexXgy KOMMOHeHTamu
CUCTEeMbI MPONCXO[QUT Yepes
To4ky Jlarparxa L1.

BECTHa Kak
Anronsa».

PeweHne aToro napa-
Jokca 6blno npegnoxXxeHo
aMepuKaHCKMM  acTPOHO-
mom k. Kpaydopgom wu
COCTOSANI0 B TOM, YTO Mac-
Cbl 3Be3[, HaXOAALWMXCHA B
TECHOWN OBOWHOWN cucTeMme,
CO BpPEMEHEeM MOryT Ccy-
LWEeCTBEHHO  W3MEHSTbCS:
3Be34bl Ha4yMHalwT obme-
HMBaTbCS BELECTBOM B TO
Bpems, Korga ogHa 13 Hux,
3aKaH4vMBas CBOK 3BOJIO-
umo Ha [naBHoM nocne-
JoBaTenbHOCTW,  pasgy-
BaeTcsd. [leno B TOM, 4TO
3Be34bl B ABOWHON CUCTe-
Me Mofo6Hbl ABYM MPUMbI-
Kalowum gpyr K gpyry Bo-
Joemawm, pasgeneHHbIM
HebonbLLON NOJIOCKON
Cywn: ecnn OfWH U3 BO-
[OEeMOB «BbIXOAUT K3 6e-
peros», TO BOAA YCTPEM-
naeTca K cocegHemy. Tak
npovcxoguT M CO 3Be3-
Jamu B [ABOWHOW cuUcTe-
Me, Korga ofHa W3 HUX
nepexoguT Ha CTaguio
ruraHTa.

Mo cTe4veHuio obcTO-
ATENbCTB MNepBbIM  06b-
€KTOM, BblbpaHHbIM AN

«napagokc



NPOBEPKU Takoro cueHa-
puda, okasanacb BCe Ta Xe
AE Bopones. Ha ee npwu-
mepe B 1956 r. K. Kpa-
ygopa n P. KpadpT npo-
LEMOHCTpPUpOBanu, Kak u
noyemy o6pasyoTcsa Ccu-
CcTembl, cocToslme U3
KpacHoro un 6enoro kapnu-
KOB: 3Be3fa, Habnwogae-
Mas HaMu Kak 6enblin Kap-
NVK, B NpeablAyLlyto 3noxy
6blla MaccuMBHee CBOEro
“koMnaHboHa” WM npowna
3BOSIIOUMIO ObICTpEe; 3a-
TeM BelecTBO ee 060J104-
KW YacTU4HO “rnepeTek-
no” Ha 3Be3ay-cocenky,
a 6enbli KapnukK ocTancs
«TOJ1bIM>.

Ho ecnu Tak npowuso-
W0 ¢ O4HOW M3 3Be3f,
BXOASAWMUX B OBOWHYIO CU-
cTeMy, TO, BEPOATHO, W
gpyras 3Besga korga-to
TOXe, 3aKaH4uMBasi CBOK
3BO/OUMIO, BblpacTeT B
pasmepax, U ee BeLecTBO
noTedeT B HanpasfeHum
6enoro kapnuvka. bonee
TOro, MOCKOJNbKY cucTema
CO BpEMEHeM Ha4unHaeT
TEepATb CBOK SHEPruto Bpa-
WeHNsa, TO 3Be34bl B HeN
NMOCTENEHHO  cOnmXKarT-
ca. Korga oHu cbnuaarca
Ha KpUTMYECcKoe paccTos-
HMEe — KpacHbI Kaprimk
BblNAET U3 paBHOBECUSA U
Ha4yHeT TepsTb BELecTBO.
YONBUTENbHO, HO UMEHHO
Ha 3TOW CTaguu BTOPOro
obMeHa Maccon HaxoaaT-
CS 3Be3Abl, KOTOpbIE Mbl
Habnogaem Kak B3pbiB-
Hble NepeMeHHbIE.

NonsAPbI
N MPOMEXXYTOYHbIE MONAPDI

BypHoe pasBuTue Teo-
pun akkpeuun (nageHuns)
BellecTBa Ha KOMMAaKT-

Hble 3Be3Abl, Hadasluee-
ca B 1960-e u 1970-e rr.,
cnocobecTtBoBano  6onee
3HEPrU4YHOMY  Pas3BUTUIO
MOZENW B3pPbIBHbLIX MNepe-
MeHHbIX. CTano MOHATHO,
YTO MepeMeHHbIn Xapak-
Tep u gpyrme «Heobbly-
Hble» MPOSBMEHUA 3TUX
06BEKTOB TakK UMW UHa4e
CBSI3aHbl C WHTEHCMBHbIM
TeYeHneMm rasa oT KpacHo-
ro kapnvka Kk 6enomy. as,
nokugarLwmn KpacHbIi
Kapnuk B opmMe CcTpyw,
«MnyTewecTByeT» B Mone
rpasutaumMm 6enoro Kap-
nvkKa u, Nnponas HeCcKosb-
KO nperpag, B OOMbLUMH-
CTBE crlydaeB pocTuraeT
ero noeepxHocTu. OpHa-
KO [OCTUYb MOBEPXHOCTH
6enoro Kapnvka rasoBomy
NOTOKY HEMPOCTO, MoMexa-
MU SABNAKOTCS MO KpawnHewn
Mepe Tpu 06CTOATENbCTBA:!
nepBoe — COBCTBEHHbIN
yrnoBOM MOMEHT nagato-
wero rasa, He MO3BOMSIO-
MM emy gBuraTtbcs K 6e-
NOMYy KapsrmkKy CTpoOro no
paguycy. CTpysa rasa kak
6bl «MpoOMaxmBaeTcs MUMO
uenu» n HadmHaeT «b6ny-
X4aTb» B OKPECTHOCTU
6enoro kapnuka, nocTe-
NMeHHO npeBpallasicb B ra-
30BbIi gucK. B ancke asu-
)KeHne rasa CTaHOBMUTCH
YNOPSAL40YEHHbIM; YrIIOBON
MOMEHT ra3a CJIOBHO «MO
actageTte» nepexoant
MexXAy KomnbLlamu gucka K
€ro BHelUHeMy paguycy, a
OHU, B CBOIO Oo4epenb, He-
TOPONJIMBO «CXMMaroT-
csi» BOKpyr 6enoro kapnu-
Ka. Bropoe — cob¢cTBEHHOE
MarHuTHoe none 6enoro
Kapnuka, KOTopoe cpAep-
)XKMBaeT ras0Bbii MOTOK,
no3esonsas emy npubnu-

3UTbCcA K 6enomy Kapnu-
Ky NuWb Ha paccTosHue
AnNbBEHOBCKOro paguyca.
Ha aTom pacctoanuu pas-
JIEHWEe MAarHUTHOro nons
6enoro kKapnuka [ocTu-
raetT QJaBneHus nagato-
Wwero rasa u nNOSIHOCTbIO
KOHTpONUpyeT  AarbHew-
wee [ABWKEHME MOToKa
BMNMOTb A0 €ro NnoBepxHo-
cTn. TpeTbe — OCEBOE Bpa-
WeHne 6enoro Kapnuvka.
«Monogow»  OQUHOYHbIN
6enbin Kapnuk BpaljaeT-
CA OTHOCWUTENIbHO Mefa-
JIEHHO, C MepuoaoM OKO-
no cytok. beneim kapnuk
B COCTaBe OBOWHOW cucCTe-
Mbl MOXET BpaLaTbcs 6bl-
CTpee, nepuop ero Bpatye-
HUS MOXET YMEHbLUUTbCS
(v 3Ha4yuTenbHO) B npo-
yecce akkpeuuun. B cuny
opbuUTaNbHOrO ABUXEHUS
3Be3q B cucteme napjato-
WM ra3 obnagaeT 3Ha4yu-
TeNbHbIM Yr10BbIM MOMEH-
Tom. MoaTomy B npouecce
aKkKpeummn yBenn4msaeTcs
He TONbkKO macca 6eroro
KapsimkKa, Ho 1 ero yrroBomn
MomeHT. [lpu Haunbonee
61aronpUATHLIX YCNOBUAX
nepvos ero BpaleHusi Mo-
>KeT CO BpeMeHeMm BMnoT-
HYIO MPUONN3NTLCHA K MU-
HAManbHO  BO3MOXXHOMY
3HayYeHno — nopsgka ge-
caTka cekyHa. Ecnu Ta-
KOW 6enblii KapnuK K ToMy
Xe obrnagaeT [OCTaTOYHO
CUNbHBIM MarHuUTHbIM TO-
nem, To OH 6yaeT nofobeH
nponennepy, oTbpacbiBa-
jowemy ras 3a npegenbi
[BOWHOWN cUCTEMBbI.
YyunTbiBas nepedncneH-
Hble Bbile O06CTOATENb-
CTBa, B3PbIBHblE NEPEMEH-
Hble MOXHO pasfenuTb
Ha 4eTblpe noaknacca.
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MepBbIi — HEMarHuTHbIE
B3pPbIBHbIE  MEPEMEHHbIE:
MarHMTHoe none 6enoro
Kapnvka B 9Tux obbekTax
HacTOMbKO cnaboe, 4TO He
OKasblBaeT Kakoro-nnéo
NPOTUBOAENCTBUSA aKKpe-
LMOHHOMY ra3oBOMYy MO-
TOoKy. B Takux cuctemax
06bI4HO 0bpasyeTcsa raso-
Bbl AVCK, BHYTPEHHWI pa-
ANyC KOTOPOro AOXoAuUT A0
camoW NMoBEpPXHOCTK 6esio-
ro kapnuka. a3 B gucke
ucnyckaeT ynbTpaduone-
TOBOE U ONTUYECKoe W3-
nyyeHve, MNepemMeHHOCTb
KoToporo  obycroBrieHa
HecTauMoHapHbIM  Xapak-
TepoMm TeyeHnd rasa.
O6bekTbl BTOPOro noga-

knacca — nonapbl. 370
Ha3BaHMe MOABUIIOCH B
1977 r. v oTpasuno TOT

daKT, 4TO ONTUYECKOE N3-
nyyeHne ITUX OOBEKTOB
obnagaet WUCKOYUTENb-
HO BbICOKOM CTEMEHbIO

Kpyroeowu
nonapusauun. benein Kap-
MK B 3TUX cuctemax 06-

(v nuHernHoRn)

nagaeT MarHUTHbIM NOAEeM
B [AECATKM  MUIMOHOB
["aycc, nepuog ero Bpatie-
HUA NPaKTUYECKN CUHXPO-
HM30BaH C OpbuTanbHbIM
nepvoaomM 4BOVHON cuUCTe-
Mbl. [lpy 9Tnx ycnosusax
MarHuTHoe none «b6epeT
noj KOHTPOSib» TedeHue
rasa no4Tun ¢ camoro OCHo-
BaHWsS CTPyMW, NPENSTCTBYSA
dopmupoBaHmio aucka wu
“ycTaHasnveasg’ npors-
)KEHHbI  aKKPELUWOHHbIV
KaHan Ha MarHWTHble Mo-
noca  6enoro  Kapnu-
Ka. 3gecb KuHeTnyeckas
9Heprva nagarwolero rasa
nepexoguT B ero Tenso-
BYIO 9HEPrMio U B PEHT-
reHoBCKoe nany4vexue,
HabngaeMoe  KocMuye-
CKMMN Teneckornamu. Ya-
CTU4HO 93TO U3fy4YeHue
no-

nepepabaTbiBaeTcs

Tak B npegcTaBrieHnn Xy 4OX -
HUKa MpoNCXOANT poLecc
AVNCKOBOUM akkpeuwun rasa Ha
HeMarHuTHbIN 6ebifi KapvK.
PucyHok.

BEPXHOCTbIO 6enioro Kap-
MKa W aKKPELUMOHHbIM
NOTOKOM B yribTpacdumone-
TOBOE, OMTUYECKOE W WH-
opakpacHoe u3fnyyeHue,
KOTOpOe, pacnpocTpaHs-
ACb B CUJIbHOM MarHuT-
HOM rosie, CTaHOBUTCS Mo-
Nspu3oBaHHbIM. [MpuunHa
NepemMeHHOCTU M3MyYeHns
9TUX UCTOYHUKOB — B He-
CTalMoHapHOM XapakTepe
npouecca akkpeLuu.
Tpetu nogknacc —
NPOMEXYTOYHbIE nons-
pbl — obbeanHun B cebe
06BbEKTbI, KOTOPbIE 06pas-
HO MOXXHO HasBaTb «MNag-
WwumMn  6paTbsiMn»  PEHT-
reHOBCKMNX nynbCapos;
aKKpeuus B HUX MPOMCXO-
OWT, OJHaKO, He Ha Heu-
TPOHHbIE 3BE3bl, a Ha be-
nble Kapnuku. MarHnTHoe
none 6e5oro Kapnvka B
NPOMEXYTOYHbIX nons-
pax [oCTaTO4HO CUJIbHOE
(okono munnunona Maycc) —

Cxema KaHanMpoBaHHOM ak-
Kpeuyun B nonapax. benbii
KapavK, BpaljarLuics C
nepuogom [BOMHON cUCTe-
Mbl, 0651848€T CUIIbHBIM Mar-
HUTHBIM 101€M, OSTHOCTbHIO
KOHTPOJIMPYIOLYUM — [IBUXKE -
HWe aKKpeyMOHHOro MoTokKa.
PucyHok.



lMpoyecc akkpeymn B Mpo-
MEeXXYTOYHbIX rosisipax. Ak-
KPELUMOHHbIA AUCK  [oxoauT
[0 rpaHnybl MarHuTocgepsl
6e/10ro Kapsvka; oTcroga ero
MarHUTHOE roJsie MO/IHOCThIO
«KOHTPO/IMPYeT»  MpoLecc
akkpeynu. PUCYHOK.

4nsa Toro, 4tobbl cchopmu-
poBaTb MarHutocdepy wu
KOHTpONupoBsaTb [ABUXe-
HWe BeljecTBa B WX 6nu-
>Xanllen OKPecTHOCTH; o4-
HaKO OHO HamHoro cnabee
nons MonspoB U He npe-
NATCTBYeT 06pa30BaHUIO
B 3TUX CuUCTemax akkpe-
LMOHHOro aucka. BHyTpeH-
HUM pagnyc AMCKa B Takmnx
06beKTax COOTBETCTBYeT
AnbBEHOBCKOMY paaunycy,
OTKyAa ras npogoskaer
«nafjatb» Ha MarHuTHble
nontoca 6enoro Kapnu-
Ka, ABUrascb BAOJIb CUMO-
BbIX JIMHUIA €ro MarHuTHO-
ro nons. Takue 06BHEKTHI,
nogobHo nonisipam, BUAHbI
B PEHTreHOBCKOM, YibT-
padroneToBoM n onTu4e-
CKOM AunanasoHax. Benbiw-
Ku, Habnogaemble B 3TUX
UCTOYHUKAX, npouncxo-
OAT BCNeAcTBME M3MeHe-
HMA Temna najeHus rasa
Ha MOBEPXHOCTb 6enoro
Kapnuka, a npuynHom Ta-
KUX W3MEHEHW, no-Buau-
MOMY, SIBIIA€TCH HEYyCTOW-
UMBOCTb Te4yeHus rasa B
gucke. K ToMy >e MHO-
rme ns 3Tux 06bLEKTOB Je-
MOHCTPUPYIOT perynsapHole
nynbcauum, cosnagato-
lwme ¢ nepuogom Bpalle-
HMA 6enoro Kaprnvka; OH
(B oTnyme OT MONSAPOB)
3HAYUTENIbHO MeHbLue Oop-

6uTanbHOro nepuoga ca-

MOW cuctembl. [MpoToTumn
Takux 06bEKTOB — 3Be3ja
DQ lepkyneca, Bxogswas
B COCTaB TECHOW [BOW-
HOM cUCTEMbI C opbuTasnb-
HbIM MEpPUOAOM HECKOJIb-
KO 4acoB, BCMbIXHYBLUASA B
1934 r. kak HoBas. Heko-
TOopoe BpeMs nepvos Bpa-
LieHms 6enoro kapnuka B
3TON cucteme (NPUMEpPHO
MUHYyTa) oOcCTaBascs pe-
KOPAHO KOPOTKMM cpeau
BCcex 06bEKTOB nogknacca
NPOMEXYTOYHbIX MOMAPOB.
B panbHenwem nnaepcTeo
ObII0 OCMOPEHO BCE TEM
xe AE Bopornes.

Beectn B 0buxopn uyert-
BEPTbIN MNoAkKflacc M Ha-
3BaTb €ro «cynepnponen-
nepamu » npeanoXxunm
BCEro 4yeTblpe roga Hasapg
poccuinckue acTpomsnkm
A.l'. XXunkuH, [O.B. bucu-
kanon A.A. bosapuyyk. K Ta-
KOMY BbIBOAY OHMW MPULLIIN
B pe3ynbTaTe YNCAEHHOro
TPEXMEPHOro  MOAENMpPo-
BaHUA TeYeHUsi rasoBbiX
NOTOKOB BO B3PbIBHbIX MNe-
pemeHHbIX. PacueTtbl no-
Kasanu, 4To npu 6bLICTPOM
BpalieHun 6enoro kapnu-
Ka, obnajgawmouwero cub-
HbIM MarHUTHbIM MONEM,
rasoBble MOTOKU OKa3bl-
BalOTCSA HEeCnoco6Hbl He
TONbKO o6pasoBaTb pas-

BUTbIV AWCK, HO 1 BOO6LLE
[OCTMYb NOBEPXHOCTU be-
noro kapnuka. Ctpys rasa
B 3TUX CMCTEeMax — Hanpo-
TWB, CIIOBHO nponenne-
pom, oTbpacbiBaeTcsa 3a
npegenbl CUCTEMbl U MO-
CTEMEeHHO paccevBaeTcs
B OKpyXawlem ee npo-
CTpaHcTBe. Takoun pesynb-
TaT, BO3MOXHO, U HE Bbl-
3Ban 6bl pe3oHaHca, ecnu
6bl 06bEKT, oTBevawwun
CTOJIb XXECTKUM N HEOObIY-
HbIM  KpUTEpusiM, OcCTa-
BasiCaA  rUMNOTETUYECKUM;
HO cucTema, oTBevawlLlas
npeabsBfeHHbIM  Tpebo-
BaHWsM, K TOMY BPEMEHMU
6bly1a U3BECTHA N XOPOLUO
n3yyeHa — 3TO yXe 3Ha-
KomMas Ham rnepemeHHas
3se3ga AE Bogones.

CYMEPTPOMENNEPLI

C camoro momeHTa OT-
KpblTus AE Bopones po-
cTaBnsAna MHOro «xsonoT»
acTpoHOMaMm, MbiTaBWUM-
CA onpefennTb MNPUYNHY
€e yHMKanbHoO ObICTPOM
nepemeHHocTn. [axe no-
cne TOro, Kak crano us-
BECTHO, 4YTO 3TO ABOWHas
cuctema, B KOTOpOW Be-
WecTBO Te4yeT OT Kpac-
HOro Kapnunka kK 6enowmy,
MEXaHW3M MepPeMEeHHOCTH
3TOM 3Be3abl ocTaBarcs
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3aragKon. Mpogomxun-
TenbHOE BPEMS aCTPOHO-
Mbl OblIM yBEPEHbl, 4YTO
npuyvMHa Takoro nosefe-
HUA 3Be3abl — HecTauuo-
HapHbIN XapakTep akkpe-
UnnM rasa Ha NoBEPXHOCTb
6enoro kapnuka. Ocobyto
nonynsipHOCTb 3Ta ruUno-
Tesa npuobpena B Hayane
1980-x rr., Korga CHaua-
na B OMTUYECKOM, 3aTeM
W B PEHTIEHOBCKOM Aua-
nasoHax O6HapyXunucb
perynspHble nynscauum ¢
YpesBbl4aNHO  KOPOTKMM
nepuogom — Bcero 33 c.
Bbicokas  cTabunbHOCTb
3TUX Nynbcayuin He ocTaBs-
nana COMHEHUIN, YTO OHWU
nNpoucxXoanaT M3-3a BpaLle-
Hus 6enoro kapnvka (c
TEM >Xe nepuoaom), mar-
HUTHbIE MOJIIOCa KOTOPOro
HarpeTbl CUSIbHEE, YEM BCA
ero ocTasibHasi MnoBepx-
HOCTb.

Ho Ha aTtom «cropnpu-
3bl>», npenoaHoCcMble
AE Bopones, He 3aKOH4YK-
nucb. HoBoW HeoXxugax-
HOCTbIO CTasio OTKpbITME
nanydyenmsa AE Bogones
B paguoananasoHe. Pa-
OVNONCTOYHMK  OKasarcs
HEOXWNAAHHO APKUM U1 ne-
pPEMEHHbIM; MO ANUTEesb-
HOCTM U YacToTe BCMbIW-
Ky OblfiM Takme Xe, Kak u
B BUAMMOW YacTu CNeKTpa,
HO TOJIbKO OHUW MPOUCXO0AN-
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nn B pasHoe BpeMs. Kpome
TOro, BCKOPE BbISICHUIIOCh,
4YTO pagnonsnyyeHne — He-
TENMIOBOE W reHepupyeT-
Csl BAanM OT NOBEPXHOCTMU
6€enoro Kapnvka yckopeH-
HbIMU  PENATUBUCTCKUMM
3N1IeKTPOHaMW.

B Te4yeHne 1990-x rr.
cuctema AE Bopgones us-
y4anacb C MOMOLbO CO-
BPEMEHHbIX  Teneckonos
(B Tom ymcne n Kocmunue-
CKMM Teneckornom Xab-
6na). [llpoBeaeHbl Mex-
AyHapogHble  KamnaHuu
no OJHOBPEMEHHOMY Ha-
6nogeHnto 9Ton 3Be3apl
OT pagmo- OO PEHTreHoB-
CcKoro AmanasoHoB. Pe-
3ynbTaTbl NPEB3OWN BCe
oXunaaHus. BbisicHunocs,
UTO akkpeuus BelecTsBa
Ha nNoBepxHOCTb 6eno-
ro Kapnuka B 9TOW cucTe-
Me He NpoMCXOoauT, B Hew
OTCYTCTBYEeT CKOIbKO-HU-
6yab pasBuUTbIN  akKpe-
LUMOHHBIN  AWNCK; BCMbILL-
KW He CBA3aHbl HanpsMyto
HW C OHUM M3 KapriMKOB,
a NpouCXoAAaT B TpPeTbeM
NUCTOYHUKE, PaCrnOfOXeH-
HOM, MO-BUANMOMY, MeEX-
gy Humun. BpaweHue 6e-
noro Kapnvka perynspHo
TOPMO3WUTCH, HO camoe
YOMBUTENbHOE — 3HEeprus
BpalleHns, KOTOPYK OH
TepsieT 3a OfHYy CeKyHAay,
3HAYUTENbHO  MPEBOCXO-

Cxema [BUXXeHus BeLyecTBa
B cynepnponennepax. CTpys
BeujecTBa, ABUrasiCb CKBO3b
CU/IbHOE MarHUTHOE nosie 6bl-
CTpo BpawjaroLyerocsi 6es10ro
KapJ ivka, yCKOPSIeTCS U MOKU -
faet cuctemy, He ycneB 06-
pasoBatb gUCK. PUCYHOK.

ONT 9HEepruio, KOTopyto 3a
Ty XXe CekyHay wuany4aer
cucTemMa BO BceM Auana-
30HE 3N1EeKTPOMarHMTHOro
cnektpa. EanHcTBEHHbIE
06bekTbl BO BceneHHon,
obnajarowumMmm TakuMm xxe
CBOMCTBaMu, 3TO paguo-
nynbcapbl — 6bICTPO Bpa-
Lwarmwmecs  HENTPOHHbIe
3Be34bl C CWJbHbIM Mar-
HUTHbBIM MOJSIEM.
Npegnonoxwus, yTo
cxoAcTBO 6enioro kapnu-
ka B AE Bogonesa n pagu-
onysibCcapoB He chy4yau-
HO, aBTOp 3TOW CcTaTbM B
1998 r. npegnpuHaAn no-
NbITKY OUEHWTb €ero mar-
HUTHOE Mosfe, MCMNoNb3ys
Te >Xe MeToAbl, KOTO-
pble MpUMEHSTCS Npwu
OLEeHKEe MarHuTHbIX Mo-
newn pagvonynbcapos.
Okasanocb, 4TO MarHuT-
HOe nosie Ha MOBEpPXHO-
cTu 6enoro Kapnuka He
MeHbwe 50 MmnH Tlaycc.
Mpwn cTonb cunbHOM nosne
N KOPOTKOM Mepuoge Bpa-
weHns (33 c) 6enbin Kap-

MK «BbiMeTaeT» BCe Be-
WecTBO W3  CUCTEMBI,
nogobHo nponennepy.

Kak n paguonynbcapbl, OH
OOIMKEH TepsATb SHepruto
BpaleHus B opMe HU3-
KOYacTOTHbIX  3MeKTpo-
MarHUTHbIX W MarHuToru-
OpoAvHaMU4ecKnx  BOJH
1, BO3MOXXHO, YCKOPEHHbIX



KOppeBIMoHHO
obpabotkn PAH,
Cankr-TlerepGypr

OGceppatopus «3eneHIyKCKas»,

Kapauaeso-Yeprecckas Pecriybiika

Cxema pacrnosioxeHusi 0c-
HOBHbIX pPagMoTENECKONoB B
cucteme «KBaszap» WHCTuU-
TyTa NPUKIagHON acTpOHO-
mun PAH.

PENSATUBUCTCKUX YacTul.
Kak 3Ta aHeprna npeob-
pasyeTcs B Habnogaemble
BCMbIWKN?!

B noucke peleHns aTon
npobnembl,  NpoAoSKalo-
Lemcs 4o cux nop, Ypessbl-
YaMHO BadKHbl YUCIEHHble
akcnepumeHTbl. Mogenupo-
BaHWe Te4yeHua BellecTBa
B cynepnponesnnepax roso-
pUT O TOM, YTO OBWXEHUE
rasoBoON CTPyM B MarHut-
HOM roJie Takoro obbekTa
HeycTonumMBo. Ha 60nbLiom
paccTosiHnm OT 6enoro Kap-
nMKa TeyeHue CTpyu npo-

MCXOOWUT  CMOKOWHO, OHa
[aXXe MOXET «CBEPHYTbCS»
B KOSbLO. Tak npogormka-
eTca okono 4aca. o mepe
“cxaTua Konbua® CrnoKou-
Has hasa, ogHaKo, 3aKaH-
umBaeTcA: NoA BUAHUEM
MarHUTHOro nons ObICTPO
BpaLLatoLlerocs 6enoro
Kapsmka rasoBoe KOsbLOo
6bICTPO «BbIXOAWT» U3 PaB-
HoBecwusi, ras «fnepemMeLun-
BaeTcs» CO CTpemuTesb-
HO HECyWMMCS MarHUTHbIM
nosieM, yckopsieTcs UM U
nokMaaeT cuctemy. ITOT
npouecc  npogosrKaeTcs
OKOJ10 A1ByX YacoB M COMpo-
BOX[JAeTCsl  BCrbllLKaMM
n3nyyeHusa. 3atem Bce Mno-
BTOPSIETCHA BHOBb.

KakoBa cyabba rasa,
nokuaawoLwero cucTemy, u
4TO MOXET ObITb MpuyK-

Obcepeatopust «CBeTioey,
Jlenunrpazckas od1acth

Obceppatopus «bagapsi»,
Pecnybmixa bypsatisa

HOW BchblWwek, Habnopae-
MbIX B pagnogmanasoHe? —
OTn BOMpOCHLl 4O CUX MOp

ocTatrTcH HepeLUeHHbI-
mMu. Bo3mMoxxHO, cuTyaumio
NPOSACHAT HabnogeHus

cuctembl AE Boponea Ha
paguouHTepdepomeTpax
CO CBEepXAnuHHbIMKM 6as3a-
MW: Hanpumep, ¢ NOMOLLbIO
pOCCUMICKON ceTu paau-
oTeneckonos «Kaasap»,
BXOASALEN B cOCTaB eBpo-
NencKmMx 1 MUPOBbLIX pagu-
ouHTepdgepomeTpoB. Pe-
3ynbTaTbl MCCEeA0BaHUN
oxugaroTtcsa B bnvxaniee
Bpemsl. Bo3amMoOXHo, aTa cu-
cTemMa He 3acTaBuT Hac
JOMro cKyyaTb M OTKpoeT
MHOrO HOBOIFO W MHTepec-
HOro.
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