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l .

Kax nrt 3Haere, uau6oree pacilpocrpaHesusrn,t xareu4ap€M B cpeAHHe BeKa 6rrn lOnuancrcnii.
Cefiqac 6olruruscrBo crpaH HcnoJrb3yror fpnropaancxr.rfi KaneHAapb, a pa3Hxua Me)rqy
lOraaHcrurrl u fpuropuaHcKHM r(aneHAaprMr.r cocraBlser I3 lrrefi: AJu oAHoro H Toro )r(e Ant
.(artt lOruaHcKoro KaJIeHAapfl orcraror Ha i3 orAar I-pHropHaHcKoro r(aJreHAapfl. llocle.qnufi
pa3 AaTbr B 9THX r(aneHAaprx coBnaAaJrH s 3;oN1 BeKe.

But.ILlcrr,rte, B KaKoM BeKe 3Ta pa3Hnua cocraeur 1 roAa r.i 22-oe orcrn6pr (.uanpHlrep) no
fpuropuaHcKoMy KaJIeHAaprc BHoBb cosnaA€r c 22-uu orcrn6pr no IOlnaHcKoN{y KareHAapro.

2.

Aae 3Be3Abr HMercT oAHHaKoByro Br.rAHMylo se€s.qHylo BenHqHHy H oAHHarcoeslii
cnerrpanrHutfi KJIacc. Ho oAHa pacnoJroxeHa BABoe .uanbue apyrofi. Kar< coorHocf,Tct
pa3Mepbr s'rlrx ss€sA?

a

Ha pHcyHKe npeAcraBJreHBbr ABa

Qorouravxa JIyHsr, noryqeHHure oAHofi
n rofi xe KaMepofi, ycraHonreHuofi Ha
oAHoM H ToM )Ke renecrone (rerecKon
pacnoJroxeH Ha 3er',rne). flepaurfi cHHMoK
6ur c,[eJraH, KorAa ,rlyua HaxoAr.rnacb
s6ru:ra nepHret, nropofi - n6rH:n
anofer. ,Hafiaure u3 3THX naHHbrx
BenHr{HHy 3r(cueHTpH ctTera nyuHofr
op6urr r .  Oueuure MHHHMaJrbHrr i l  nepuot t

BpeMeHH Mexly MoMeHTaMH, KorAa 3TH cHHMKH MorrH 6rrrr ,  cAenaHbr.



I

2000

;\'
0.)
F

L)

A+ .

KocNronaerJrerrrr Ha KocN{r{r{ecKoN{ rcopa6ae Ha Bbrcore 100 rcrrr na4 N4opelr Xc.'lc:: r-l..lrg)
AcrpoHanr rynrer no noBepxHocru JIyHsr n Mope XoroAa, rAe cefiqac AHeBHoe BpL-\lr .-'.rcx
(caerur Conuue). Moxer JIH KocMoHasr o6HapyxHTb 3Toro.acrpoHaBTa c noiuoui;-. - -
KparHoro 6r.rHorns? llpnHrrr Bo BHr.rMaHHe Bce Bo3MoxHocrn.

5 .

Ha cnyrnrlKe HeKoropoii nJlaHerbr "Orr.rvnuR" Haxogurcfl pa.{rror.rcror{Hr.rK. 3ror pa.qrio-
HCTOTTHHK paoOraer nc€ apeur, Ho uaonroAareJlb pefHcrpHpyer cHrHan He sc€ BpeMr H3-3a
garveuufi cnyrHHr(a uauerofi. Ha pHcyHKe noKa:laHa 3aBHcHMocrb ypoBHrr cHFHa,'ra.
nonyqaeMoro ua6rrcAareJreM, B 3aBHcHMocrH or BpeMeHH. Hafilure v3 3THX AaHlrbrx
cpeAHloro nJrorHocrb nJraHerbr. Op6nry cnyrHHr(a Mox(Ho cqHTarb rpyroeoil, Ha6lrcAarelu
HaxoAHTct B nJrocKocrrl 'op6uru cn,vrHnKa v "OrHMnHq" pacnoroxeHa AaneKo or
Ha6rrc.qarelr.

3,1  3 ,1351 3,4 3,4351 3,J  3,J351 (aHu)

6.

1,2-ivterpoeiur KaNIepa L[lvuHta llMeer none 3peHvtn 6o x 6o. OueHHTe, cKojrbl(o Qororpa$lrir
HyxHo noJr) {HTb 3Tofi KaMepofi, uro6br nor(pbrrb Bce He6o. (CAerafire: no)Kaayficra, oueHKy
MaKcuMarrbHoro n MHHHMaJrbHoro qucra QorocHavrcoa.) O6rrcuure Bauu BbrrrHcJreHun. f Ae
Bgr Aorxubr nocraBuTb reJlecKon. .{to6u BbrnoJIHHTb nocraBneHHy}o 3a.[aqy.

Huxxuir Apxuts, CAO PAH SAO RAS, Nizhnij Arkhyz
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flpu na6rroreHHH KBa3apa o6HapyxeHo, t{To ITHHHT B ero cneKTpe, HMetou{aq ra6oparopHyto
AnHHy BoJrHbr 3000 A, Ha6nioAaefcr Ha BorrHe 15000 A. OueHr.rre:

a) C rcarcofi cKopocrbro yAaJrflercr or Hac KBa3ap?

6) Karcoro paccrorHue Ao Hero, ecJrr{ nocrorHHar Xa66na paBHa H : 75 rcv/cAvlnx.

O6a oreera Moryr 6srru AaHbr c rotrHocrtw 30 Yo.

2.
MoloAsre yreHure H3 Pecny6nlu<rl Kouu (Poccraficrcar Oegepaunr) 3aperHcrpnpoBanH
HecKoitbKo .qHefi Ha3aI uonufi o6rerr, HanoMr.rHarculHfi 3arMeHHo-nepeMeHHylo 3Be3Ay,
O4Haro, nepuoA 3Toft 3Be3Abr HenocrosHeH: 3Be3AHar BeJIHqHHa o66eKTa, cocraBnttoulafl
o6u.rHo 24,32^ KaxAbre 7-11 ceryHA yBenuqnBaercfl ao 24,52^ Ha 0,2-0,3 ceKyHAbt. flocne
HccJreAoBasufi nrrrcuHJrocb, r{To cBerrrruficfl o6rem - oro rJra3a rpynnbr a6corrcrHo r{epHblx

KoroB, cHArrrIHX Ha a6cormHo u€puoM TeJre B Harrrefi CorHe.rHofi CHcreve H cMorpsruux B
cropoHy Connua! V oluu r{3 KoroB vopraer! Brrqucrure qucno KoroB s srofi rpynne.
floqcHr.rre peureHne pncyHKoM. C.rutafire, qro pa3Mepbr Bcex KoroB oAHHaKoBbr.

3.
Ha pHcyHKe npe.(craBneHBbl ABa

QorocHr.rvrca JIyHrr, nonyLreHHsre o.asofi
u rofi )r(e KaNrepofi, yc'rauonresuoil Ha

oAHoM H ToM )r(e rellecrcone (re,recKon

pacnono)KeH Ha 3er"rne). f lepnsrf i  cHHMoK

6un cAe,'raH, KorAa ,l1yHa HaxoAHttacb

s1nuzu nepHfer, aropofi s6rH:t l

anores. Hafiar-rre v3 3THX raHHblx
BenHLrHHy 3t(cueHTpHcHTera nyHHofi

op6rarur. Ouenure MHHHMaJIbHstf i  nepnoA

BpeMeHH MeXAy MOMeHTaMH, KOfAa 3TH CHHMKHMO|JIH ObITb C.[C,TAH bI



4.

Koct'{oHasr JIeTHT Ha KocMHtIecKoM xopa6ne Ha Bbrcore 100 rcv uaa Mopeu Xo;roAa (Jlyna).
AcrpoHanr ryJlter no noBepxHocru Jlyusr e Mope Xolo4a, r'4e cefivac AHeBHoe Bperir clror(
(cnerr.rr Connue). Moxet JIH KocMoHae'r o6napyxuTb 3Toro acrpoHaBTa c noMorusro 20-
KparHoro 6uuorls? flpaHrrr Bo BHHMaHr.re Bce Bo3MoxHocrn.

5 .

Ha cnyrnHKe HeKoropofi nJlaHerbr "Oruunuq" HaxoAHTcr paAHoHcroqHHK. 3ror palHo-
HcrotIHHK pa6oraer nc€ opevr, uo na6nrcAarenb perHcrpHpyer cHrHaJr He ece BpeMr H3-3a
sarveHLIft cnyrHHKa nlauerofi. Ha pHcyHKe noKa3aHa 3aBHcHMocrb ypoBHr cHrHar,la.
noryqaeMoro sa6nrcAareJleM, B 3aBHcHMocrH or BpeMeHH. Hafiaprre H3 3THX raHHbrx
cpeAHFoIo IIJIorHocrb nJIaHerbI. Op6ury cnyrHuKa Mox(Ho crrnTarb rcpyronofi, na6lrclare,ru
HaxoAHTcfl B nrocKocrn op6Hrsr cnyrHHKa H "OrHtrnnt" pacnoro)r(eHa .qaJreKo or
Ha6rrcaarer.q.

.T--

3,1  3 ,1351 3,4 3,4351 3,7  3 ,7351 (aHa)

6.

1,2-uerpoaafl KaMepa lllvr.rAra HMeer noJre 3peHun 6o x 6o. OueHHTe, cKoJrbKo QororpaSufi
HyxHo noJry{tlTb grofi xavepofi, vro6br nor(pbrrb Bce ne6o. (CAenafire, noNalyficra, oUeHKy
MaKcHMaJIbHoro H MHHHMaJIbHoFo r{Hcra Qorocuavrcon.) O6rscHnre Bauru BbrrrHcreHns, fge
Brt Aorxubr nocraBHTb reJlecxon, vro6rr BbrnoJrHHTb nocraBreHHylo 3aAaqy.

HuxHufi Apxur:, CAO PAH SAO RAS, Nizhnij Arkhyz
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Group A.

1 . L

Patsnua )iBe:rHqrBaercr Ha 3 rHc aa 4 crolernr.

floemlry pa3Hnua a I roA = 365 aneil (xar npaeuno) 6yaer npnrr.repHo s 3+365'4/3:489.67<u
croJrerr.rn. Toquoe BblqficJreHfie npe.qnoflaraer 3nanue pa3Jruqnfi e lor]raucroru u fpnropuaHcKoM
KaneH,qaprx. Parsnua s 363 aHr 6yaer r 3 + 363'4/3:487-ou BeKe. B cneayroueu,488-ou cro.nemu
- 364 lns.,[anee - s 489-ou - roxe 364 tlgc, nocKoJrbrg/ 48800-rrfi rol 6yler BBcoKocHbrM H no
I-pHropuancroMy KaneH.uapro. H ro.nrro s 490-u BeKe pa3Hrrua craHer paBHofi a roqiocru 365 nH-rr.r.
48900-srfi roa HeBncoKocxrrft xar a l-pnropnaxcxoMy KaJrelrnapp, TaK H no lOruaHcrouy, nogroMy B
491-orlr sere pa3Hnua c'r"aHer paBroft 366 axru.

florromy JrerKo Hanncarb npeaBapHTenbusrfi orser: s 490-ou sexe.

Ho! 3ro peueHne HenolrHoe. Hcnoru:osaHne coorHoueHuc "l roa = 365 auefi' cnpaBegnBo ronbKo
ans 75 rer B crorerHn. Ent Apyrfix 25 ner (uaunHaroulrxcx c I Mapra BncoKocHbrx rer !r
3aKaHqnBarculuxcc 28 $erpaar nocneayK,urnx ner) ayxno HcnoJrb3oBarb "l ro.u = 366 anefi".

llorrorlry npaeuruHsrfi oraet:

Pa:HHrta s I roa 6y.uer s 490-oM croJrernn rrfl HeBl,tcoKocHbrx rer (neproaoa BpeMeHr,
HaqlrHalounxcn c HarluHaoutrxcr c I Mapra Bl{coKocHblx ter u 3aKauqnBarcunxcc 28 Qenpalr
nocreayrouux rer) u a 491-ou croJrcrnn rlrx BucoxocHblx Jrgr.

2.
llaSpocru pcureHur:

I - S / L 2 , n o l r o M y € c J r H r n l : m r  )  I s : 1 2  )  S - L 2  )  R - L .

L1 :2L2 )  R1 :2R2.

flotrouy ffaarrar qacrb pctrteHrlc: no rllreftHuru pa3MepaM ncpBar 3Be3aa B aBa pa3a 6onsrlc'
aropofi.

Flo nprreel€HHoe Bbrure pcruenlre HenorHoe. Mrr npeue6pcr:flu Mex3Be3anbrM norJlouteHuelr ll
paccernHeNr. flo:ror'ry B ToM cnytrae, xor.ua L1 =2L2H R1 :2R2, sr.rAuMurft 6aecr nepsoit raerAst
6ur.rr 6ur 6orsure BxaHMoro 6lecxa aropofi H3-3a Nex3ae3aHoro norrorueHHfl H paccexHHc.

[-lpanrr.nurrrrfi orner: R1 HeMltoro 6o.nuure, veu 2R2.



( i roup B.

1. B.
Ecmr rcnorulonaru Qopuyrry,(onnepa l,l3 K;raccuqecKoir vexaxnxr (v/c: (l - lo/lo), ro Mbr noryqnM
yA:uleHHe KBaSapa co cKopocrbrl z'c:4c - 6olrrue cKopocrn cBera. no3ToMy, nocKonbKy Kpaclroe
cMeuleltne BeJrhKo, H)Dt(Ho nors3oaarucr QopuyraMu cnequaJlbHofi Teop[H orHoc]trerbnocrn. !.nt
pcucHl.tfl 3aAaqH B nocTaMeHHofi Qopnyrnpoexe (onpeaennrr c ToqHocrbKt 30 %) He o6r:arersHo
3narb 3rH rpopuynrr, ,uocraroqHo coo6pa3lTb, rrro orHoc[rerbHat cKopocrb KBa3apa 6axlxa x
cKopocTu cBera, T.e. oH yaanreTcr oT Hac co cr(opocTbro 300 000 rru/c, a paccTorHHe Ao Hero
HaxoaHM rc QopuynH Xa66na v:H'R, oHo cocraBJrter noptaKa R:c/H=300000
xu/c /75 xu/c/lvlnx = 4000 Mnr:4 Fnx.

flpnue.raune. To,rxoe peureHrre:

KpacHoe cMer{exr.re z : (l - lo)4o : ( I 5000 A - rOOO A1 I f ooO A : +.

z +  l : ( l  + v / c ) / ( l  - , f . r c . \ t n

Tor.na npr.r z:4 norry.rnu v: (24126)'c=277 000 ru/c

IIo Qopuy.rre Xa66na (v = H'R) norryqaeu

R = c / H :277 000 ru/c / 75 rrr/c/Mnr = 3700 Mnx

2.
flycrr o6uree qr{cJro KoroB parHo N. To ecrs, oar.rn Kor Mopraer u N-l - cMorprr Ha Corsue
nocrorHuo. Taroru o6parou 24,32- coorBercrByer 2N rouraqrnu oIzBaM E 24,52- - (2N - 2) rnazau.

rnzr-z - rDrx : -2,5lE (I2x-2 / I2x ): -2,5 lg t N-lyN l
-2,s lg [ (N-lyN l:24,s2 -24,32

lg I  N(N- l )  ] :0 ,08
N(N-l): l0ort = 1,203 = 1,2

To ecrr N:6.
(O6ruar r[opuyna: N = l00J(o2'nt) / ( l90J('z''t1 ' \: 5,944 = 6.)

Groups AB.

3.

,[r.lar'rerp Nro6paxexrfi JlyHsr (d) Ha KDKJIoM cHxMKe nponopuloHaneH ero yrnoBoMy pa3Mepy.
.BHAHMoMyc3eMnH:d-a:D/L,raeD-anauerpJIyHsrnL-paccrorHneno-Hec.Dnocrorsxo,a l ,
3aBHcHT or noloxennr Jlyru:

L : t.o'( I +e) anr anorer;
L = Lo'(l-e) anfl nepnrer.

florrouy, ecJu{ H3BecrHbr auaue-rpbr nro6paxcnnft Jlyxut 4lr ncpnret (dp) u anorer (da), uoxrro
ltailHcaTb:

dp/dA: cr/ctr = [D/(l-e)]/[Di(l+e)] 
: (l +e)/(l-e).

V:
e= ( l - dy ' d^V( l+dy 'de ) .

Ilpeacraarrerrxure/1na tporocnur'rra 6urr caeraHbr a Mof,reHTbl oKoro noroxenxft nepurer H anorce
(auc ro , t noa l r uMoucx rb r ) , no : rouyd r=dp l r dz=d r ,HBMcc ro " : " snp€As rAyu te t ' i t f op r . r y : r cn r , r

JloJtxHbt aanttcaru " = ":

e = ( d r - d : y ( d , + d r ) .

Hrrucplr pa3ucpr,r nroSpaxcunfi uoxHo Hairnr dr = 46 ur.r, dt = 40 rrrrn.

"  
= -  ( d r  -  d1 ) / ( d ,  +  d2 ) :  0 , 07 .

I l p r l t r n ra r  B ( )  n l t r i \ r c l n t c , , r ' r o  op i l r r . t a  J l y t t r , r  6o ; r cc - r t u t cc  t t ( ) c . t o t t t t l t a  B  t t poc lpa l t c r t c ,  t t o t l t ' 61 ' c t c l t

,  oKoi to r ronvroi ta JtJt ,  Hir rcueuHf l  crr ryalur l !  "nr l ; r r raq JI1 ' r ra t  t tcpxrcc" t ra "noj l l r i l t r  J ly t ta t t  i t t t< l rcc" .

\
Nr.

t \ ' ,
- \ ?acclro'rpuM acrpoHarlra pa3MepoM noprrKa 1,5 merpon. Aore s rottr cryqac, Korla oH pacno;toxcH

\..\opnro"rarbrro, 
cro yr.norofr pa3Mep c paccrotHur 100 rv 6yaer paaeu:

\  n  o . = 2 0 6 2 6 5 " . 1 , 5 u / t 0 0 x u = 3 "

t. 
- 

,[axe npN 20-rparnou yBenuqellt.ri 3Tor yron (3"'20 = 60") Hepa:lulnM aJIt rra3a, HMercruero
f ^fip"a.n KaK pa3 oxono 60". OaHaxo, Mbr.aolrxHbr acnoMHHTb, vro Mope Xoloaa HaxoaHTct n pa.fione

(\-. ceBepHoro noJrIoca Jlynr,r, r,ue nyvr Conxua naaarcT no.& M:urbrM yrnoM K ropn3oHry x or6pacueaor

J3 
'-""""re reHfi. Ecru reur acrpoHaBTa aocrfiraer, cKaxeM, l0 u a annHy n np, 3ToM nepeMeuaerct,

\.- ro on uoxer 6ut.u 3aMeqeH.

\J
- 5 .

Jlerxo noHrrr, r{To reqeHne rex rrepnoaoB, FAe curHuua Her (t = 0,0351 aHr), cnyrHnK aByxerct 3a

nraserofi (r.e. oH 3areMHeH "Onur,rnneft") n T = 0,3000 anr - norxutfi nepnoa o6pauerr.rr cnymuKa

norpyr "Oanunnn" .Ec lnRr - rV-paarycop6uTbrc [y rH[Kaneroop6nmnsHatcKopocrb ,p , raM-
cpeaHrx nroTHocrb, paaHyc l'l Macca rulaHgrbl, To MoxHo 3anhcarb:

V . t = d = 2 r

(He cneayet nucarr V't: d, nocxo.ntry rpaeKropnc cnyruHKa He tBrtercfl nprruoft),

Hr arnx aeyx ypaaHeuufi:

V ' T : 2 r R ,

GM,R.r: v2/R.

T/t=2r.R l2r: nR I r

Hr rpsrsero:
v2.R: cM = G.4/3.r'p'/,

p=v2 'R /G '4 l3 ' n ' d

lt eue pa3 npnHr,rMtu Bo BHLtMaHHe, qro V = 2rrR / T:

p : (2nR / T)2'R / G'4/3'r'rr : (3nlG)(R/r)3 / t2 =

: (3rrrcxT/t)t 1 72 : 131n2G1'T /t3.

f locaesr r . l  c reHurBcncr€MeCH,raeT=25920c, t=3030c,G:6 ,67 '10- r tH 'u t / r r t :

P = 4250 rr/ur.

6.

l. Orrenra unuuualshoro .rncra (rorocnumxon: f[lnrra oKpyxHocrn 2rR = 360o. l-lnoutaar, cOepur:

4zrR2:4n(360"/2,n'12 :41253 rn.rpaaycos. nolc 3pennr reJrecKona 36 ra.rpa;tycoB, cJte.rloBarerbHo.

H)D(rro cAe:larb t{e MeHee 41253/36 = ll46 cuurrrros. Ho lro roJrbKo otleHKa Mr,ttlHMarb}loro qnclla

{nrOCu n rrr xoa. HeaO'lrrloxHO CAeJraTb n pt Mgyron b}t He $gr ocu tl v xu 6e: saroxeur it.

2. OueHxa MaKcHMa,tbuoro lncna {toroculrnrKoB: Mrt ao.nxttst clerarb ne 6olsrtte, qeu W

(360?6").(180"/6") = 1800 rlorocxrrr.rrcoe, vro6ur ttorpstrs ac€ He6o,

Kauepa AoJlxlla 6ltru ycrarroueHa lla SKBaropc, qro6ut a,lrn $ororpa$tlponallHn cfi Aefrcratlrerrtto

Iq
).
\

\

1\-

a
i]

6rr.ro 6ur rocrynuo rrce lte6o.

11  t a )  ' 1J53
f  t '  l ^ ,  I" l  '  1

-  - - - t
[[rixrlrir Aosurr- ('AO P,\ll

sasorng^t
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Group AB,
flparcruvecKr4fi Typ. Vcnosus 3aaaqu I

CBEPXHOBA' B |AJIAKTI,IKE NGC 3I84.
BseaeHtle

CAO PAH yqacrByer B MexAyHapoAHofi nporpaMMe HccJreAoBaHHr cBepxHoBbrx,
tscl lblxHtsatotl lhx s AaJt€xHx laJlaKLHKax. Ha 1-rraetpOut-rrnr r.r 60-caHrhM€lpotsotvr reJtuuK0trax c
noMoulbto ll3C-varpHLI H3MepflForct sn€sAHsre BeJrHqHHbr cBepxHonurx. !4r Han6olee rpKHX
H3 HHX nonyqaroTcr TaK)Ke H cneKTpbr.

Ha plrc.l .qau cneixttil o6pascq fl3C-cuninrKa, noJ'IyttcHHoro Ha 60-caHTtpvrcrpoBoivl
TeJlecKone. On cAelaH 7 oKtq6pr 2000 r. H noKa3brBaer qacrb cKonJreHHr r€t"JtaKTurc, s oAHofi
LI3 Koropblx BcnbIxHyJIa cBepxHoBtul fararrurcH noMeLreHbr Oyrceavu G. I,lx uro6pa>rceuur
orrHqaloTct or q€trcnx n:o6paxeuufi rs€s.q pa3MbrrblMH KparMH. Vra:aHui BHrHrrr,re
gselAHrte BeruqHHbl AByx caMbrx tpKr.{x raJraKTHK H cBepxHoaofi (oHa noMeqeHa 6yrnavrl
SN)

A renepr - co6crBenHo 3aAaHne

Ha pnc .  2  npe .qc raBneH cHHMoK cnnparuHo f i  TaJ IaKTHKn NGC 3184 ,  e  Ko ro -
po r l  10  Aexa6ps  l ggg  r .  6u ra  3aMeqeHa cBepxHoBaq .  Cur , ruox  cAenaH Ao  ee
BcnHrrrK14l  Ha HeM BgrAHbr 3Be3Abr Ao 23 BeJIH. IHHbt .

Ha  pnc  3  -  I I 3C-cn r4MoK c  qac rb ro  ranaKTr4KH v1  ceepxHoso f i ,  cAerauur r f i  ZB
sHBaps  2000  r .  Ha  l - u  r eJ recKone  CAO.

fa lax tnxa  NGC 3184  HFxoAHTcs  B  co3Be3AHH Soasuo f i  MeAseAI , {un ,  ee  Ko-
opAr . tHa ru  (1950 ) :  q ,  =  10n  15 r I ,  6  =  41o  40 ' .  Ona  oqeHb  noxoxa  Ha  u .3 t sec r -
Hy ro  ranax rn ry  M33  e  Tpey roJ rbHuKe  (M33  6 ruxe  K  HaM,  Ao  Hee  oKoJ Io  700
Knc ,  ee  y r roeo f t  pa3Mep  oKoJ ro  50 ' ) .

I I o  csnu rau  28 .01 .2000  e  CAO 6u lu  sa i rAesu  BHAHMbTe 3Be3AHbre  BeJ IHqHHbt
ceepxuoeofr  B cnHnx,  3eJIeHbIx n KpacHbtx nyqax.  Ee BnAnMas BH3yanbHaf l  Be-
J rHqHHa 6u .na  paBHa 14T67 .

Har lAnre cBepxr{oByto Ha pHc 3 .
Oqesrre ee a6co.nntuyro BenI4qHHy.
npoQeccl toHaJlbHbte acrpoHoMbt He coMHeBalorcg,  t t ro  HMeloT Aeno co cBepx-

Hoeo f i .  5b l r ,  B  r {acTHocrH ,  nonyqeH cneKTp ,  f l o  Ko ropoMy  ee  o rHecnh  K  THny
I I .  Ho  Bce  xe  Ang  Hecne t {Hannc roB  -  AoKaxHTe ,  q ro  g ro  He  Bcnb tuKa  Ka -
ro f i -Hn6yg r  6 lnsxo l i  3Be3Abr  sa  Soge  raJ raKT I , rKH.

HuxHufi Apxur:, CAO PAH 2000 SAO R,AS. Nizhnij Arkhl'z
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I lpaxruqecxnf i  ryp CsepxHosag s NGC 3184

Cxeuarn.recrnfr pncyHoK cnpaBa noscHger
onogHaHne caepxHogoir: K TpeM noBTopfiIo-
qnMcs o6terrau - sApy TaJTaKTHKH u AByM
3Be3AaM nepeAHero nJraHa Ao6asrracr  eqe
oAHa 3BesAa .  OHa- ro  u  ec rb  cBepxHoBag .

BguvatenbHoe cJIHqeHI{e cHuMKoB nogBo-
Jrser yKa3arb Mecro BcnbrruK![ 6olee onpeAe-
peHHo:  sro oAHa r43 KpynHbrx o6lacref i
eaeegoo6pa3oBaHr4s B ceBepHoM pyKaBe ra-
JraKTr,tKt4 ( Hx reo6paxenra orJlur{atorcff or
nao6pareHnfi 3Be3A HenpaBnngHoft Qopr,roft ) .
3ro -  AononHnTerrsuf i  apryMeHT B nonbsy
TOrO, q ' to  MbI  nMeeM Aeno HMeHHo co cBepx-
Hosof i .

OTBETbI

A6co. tprsas BeJrr r r r4Ha csepxHoeof i  JrerKo HaxoAHTcf l  qepe3 MoAynb paccro-
sHlrs  raJraKTHKH, a paccrosHue -  n3 cpaBHeHHs yrnoBbrx pagMepoe NGC 3184
r  M33 .

n  H  : 30n ,  cJ reAoBaTeJ rbHo  H=r ,  =  -  ( 1 "5 -1611 ) .

Ceetnvocr t  cae.pxHoaof i  oKagblBaercg HecKoJI tKo MeHbtre o6br t rHof i ,  Ho sro hto-
x€T 6Lrrb cBtr3aHo c nornoqeHHeM B €€ poAHTeJlbcxofi raJraKTHKe H npocro c
TeM, trro Hatl l  ct{!{MoK cAenaH cnycTg }ieKoropce spel,tg nocJle MaKc}tMyMa 6JIe-
cKa .

f lns CHMyJIf i I IHii  BcnhltrKr,r ceepxHoeofi Hau6oree noAxoAsqee co6brrHe
Bcnu[Ka 6nHBKoet H'-,noft. Ho HoBbre B MaKcHMyMe Ha 10 Beltnrit4g cJla6ee
cBepxHoBbtx. Jlerro noKagaTt, t ITo HoBag c BHAttMofi eern'-r lrHofi or.oJro l(Ss
AonxHa HaxoAHTbcr t ,  pcr3yMeeTcg,  6. rnxe NGC 3184,  Ho 3A nPE.I IEJIAMH faRaxsnru

Ilparrn'recxnit ryp - "Pagho6ypeHne" JIyHbt OTBET[I

OcsoBsof i  BKnaA AarcT AtZ,  A14 u A16.  I Io  Hr lM MoxHo or{eHHTb peaJrr rHoe
pagperueHre Ha BoJrHe 13 cM u nepecqnTarb ero Ha Apyrne eorHu!

f rasHoe orJ l l , t t {ne "noreMHeHne K Kparc"  paAl4o} t3o6paxeHug.  0go noAo6go
coJIHeqHoMy l, l  BHaBaHo toft xe npnvnuoft: noJlyqaeMarrs Jlynoft sHeptrHs B pa-
' t4 . r r ' - i  anaSoHe nepen3Jlyqaercg He noBepxHocrbro (  rax B onrnre )  ,  a  roJtcrb lM

i4rsueHnr nepeu3nyqaer  oco6exso s$$exrnauo.  Cauoe cHJrbHoe nof ipqaHne
sa  1 .4  cM coo rBe rc rBye r  Mop r ( c  Cno ro f t c rens  (Mare  T ranqu i l l i t a t i s ) .
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CNEKTPbI IIJIAHETAPHOH'TYMAHHOC'IH "KOIIJAIiHH ['JIR3"
VI EE UEHTPANbHOfr 3BE3NbI

BBeAeHue

I l l aue rapHar  r yMaHHocrb  NGC 6543  ( "Koua . {H f i  r J ra3 " )  cu rpa ; ra  B  Hc ropuH
acrpoQH3HKn oco6y ro  ponb .  16  aBryc ra  1864  t r .  as r tn f t c rn f i  ac rpo r {oM-n lo6H-
TeJ Ib  Y r . l I gg l t  Xe r r t {Hc  nocMorpen  Ha  Hee  B  cneKTpocKon  y t ,  KaK  oH nHuer ,
"He  yBHAeJ I  OXH,qaeMOrO nOJTHOnO CneKTpa - ToJrbKo oAHy spKyro .nr,rHnro ! "
Bcxope osa 6xra paspeneHa Ha ABe KoMnoHeHTbr c  AIHHaMH BoJrH 4959 A u
5007  A .  Xe r rnsc  npnnncan  nx  HoBoMy gJ IeMeHTy ,  ro ropu f i  oH  ! {asBan  " r i e6y -
rHeM" .

I los4uee Bbt f lcHl , tJ locb,  qro gro "ganpeqeHHbte"  J turuu ABaxAbt  t toHH3oBaHHo-
ro Kl tcJ lopoAa,  He xa6atoAasunecf ,  np€xAe HH B gevHof t  na5oparogr tA,  HH Ha
3Be3AaX. B OTJIHr{ne OT "paSpeUeHHbtX" TaKHe rUHUU UCnyCKatOTCf i  TOJTbKO
oqeHb pa3pexeHHHM ra3oM.

HanoMHHM,  q ro  eCJ IH  a roM ue t l t pa . l ex ,  To  cHMBoJr  xHMHqecKoro  sJ reMeHTa
conpoBoxAaercs pt tucrof t  qnQpor l  I  ,  ecJrr {  oH norepsJl  o ,qnH sJreKTpoH, -  r {HQ-
po t t  I I  u  r . 4 . .  T .€ . ,  HanpnMep ,  xe f i r pa rsHu i t  aso r  -  N I ,  HoHrsoeaHHr r r i
NI I .  B o6osHaqeHnsx sanpeqeHHbrx tnuwi l t  cHMBoJrbr  aroMoB n r {oHoB 3aKrroqa-
to rcs  B  KBa Ipa rHr Ie  cKo6KH:  r , l oHn3ogaHHuf t  a3o r  -  tN I I ] ,  ABax .qH HoHHsoBaH-
Hut f i  KHcJropoA -  TOII I  I  .

CneKTpbI  qeurpa.r ruof i  sBesAbr,  nopoAneuetr  ryMaHHocrb u eos6yxAarcqef i  ee
cBeqeHne,  KaK n cneKTp cauof i  TyMaHHocTr,  6nan noryqeHbt  B xoAe l lccneAo-
Bal{Hg noaAl{Hx cra4ufi eeeegHofi sBoJucrlur,r. Hcnors30BaJrcs cneKTporpa(D Brr-
coKoro  paspeueHnr  6 -u  reaecKona  CAO.  Ha  e ro  qeJ rb  nooqepeAHo npoeKTnpo-
BarucL  qeHTp  ryMaHHocrH  co  3Be3Ao f i  u  ee  nepuoepus .  Ha  pucyHKax  1a ,  1b
n  1c  noKaaaHbr  nonoxeHn f i  u {enn ,  nepBoe  noMeqeHo gHaqKoM ,  BTopoe
3 H a q K o M  " @ " .

3aaaHue

Ha BepxHHX QparlaeHrax pprcyHKoB La, ,b. Lc npeAcraBneHbr LracrH cneKrpoB.

nonyqeHHbrx or yKa3aHHbrx ylracrKoe He6a. OHn Aauu B BH.qe 3aBncHMocreil  uHreHcHBHocrH
or .qJ.nrHbr BoJIHbr. B rcaxloivr rI3 yqacrKoB BbIAeJ'IeHbr uHTepecHbre JilrHuri, ux npo$lulr

npeAcraBneHbr Ha HH>rHHX QparnreH'rax KaK 3aBHcHMocrH HHTeHcHBHocTH or lyueeoft

cr(opocrH. Ha pncynKax 'raK)K€ yKaJaHbr 3Haq€Hhr JryrtcBblx cnopt-rcrei l ,  H3i\repeHHbtx t lL)

Bepr.r HHaM npoQr.rnefi tuttuir.

,



sendo uma intensidade em funcao do cornprimento de onda para a correspondente parte do cetl.

Em cada uma delas as linhas importantes sao selecionadas, sendo os perfis das mesmas

apresentadas nos fragmentos inferiores das citadas figuras como uma relacao entre intensidade

e velocidade radial. As figuras mostram tambem os valores das velocidades radiais medidas a

partir das partes mais elevadas dos perfis de linhas separadas.

Determine quais linhas pertencem aa estrela e quais pertencem aa nebulosa; preencha a

tabela abaixo:
Linhas do espectro de NGC 6543 e sua estrela central:

Figura Linhas pertencentes aa nebulosa Linhas pertencentes aa estrela

la

lb

Lc

Qual e' a diferenca entre estas linhas?

O que pode ser dito sobre a natureza do movimento na nebulosa e na atmosfera da

estrela a partir da forma dos perfis de linhas?

Calcule aproximadamente a velocidade destes movimentos.

2000 SAO RAS, Niz,hnij Arkhvz
Hnxnrrfi Apxurr, CAO PAH



i--i 
--T-

CE, rao r . t i i  i  l i  C iSs rao  kz r58 t5 l
L ! : J O w t . J ^ i  i  i i  v - v v t ' \ - e

; r i i-17 t - rs  i  i  l l  -75r^ , /s  - ts t ' t s t
i r i l i
|  |  i i  !
I t i i :
r  ' r  i i  I
|  |  . i  I

,; I | ' ' I sr#i -->
u i  l.il !
t i
i i

{ i
,i i.

,i i.
.i r.
l r( -',

.i 'q
0E szez-e i

-77 bm/s

o

L b t r  5 4 1 1 . 5  A

5 kn/s

r' 
'"--,.**..,.-a+#+i .t"'r+r"l+:l';-*6*+"*' 

r**p+*----:t"++!+-r+=ii+JiT'!F4i.+"'#+'1.Jr

:- i -
i \ r i r l o r . ze "  i  -I

i I i i
i  i  - v l on1s  !  Ij l i i , , "
i r,  \  |  i  t u : !  s411 '5A  ir i i i  t

i i i i  ir l ! i

i r l i
l i i i

J1  r !
. i ( , i i l
i i i i  i1 1  t i  I
i i l i  it l  i i  i
i l  i i  i
t \ l ;  i
i i : ' ' - ' . i i i  i
i \ cEstra'ii t't i i i
i \ , j i i ;
i r / 5 , i i i i , '

1\ii i l i  i
. / i r i r l l '

J , r . i r i i '
t . , - j ' . ! t ,

,.@.
Q
5950

-,f ..'.r,!itrVi+r'\', r}tt.r.ll,r!,,.y jtri\l lr. .F.'rit li/rl!)'.Wt,

2 0 0 k t u / 3  V r

-l__.._._ --.- __--.._--. -,

I

F, : l  I  B

'<- 535 0 A
.4f.rp'r#*+rl i +rrr!4'ttd.tj"it'v;h'l

Po..  7, ' ' : j  '  r  e
fu<. L o



ltl t 49X.9 ;
-68 kn/s

0! q %o3 ht I  4 944. 6

o

I o:J 4958.9 n

4 9 5 8 . 9

-7]. ra/s

toil 5006.9

-n_

Sooo

I
I
I

i
t
I
I

I
I
I
I
J
I
I
I
I
I
I
I
I
l i
t t
i 1
i i
t i

Rr j  5o15.7
_ 6 8

P"t. 7 o F,.1. /  a



I lpaxrnqecrnfi  Typ - CaepxHosas e NGC 3184

Cxeuarntrecrrft  pHcyHoK cnpaBa noscgfier
ono3HaHue cgepxgogofi:  K TpeM noBtoprrro-
qnMcs o6rerrav sApy raJraKTHKn u AByM
sBe3AaM nepeAHero nJIaHa Ao6aBnnacb eqe
oAHa gBe3Aa .  Osa- ro  H  ec rb  cBepxHoBas .

Bguvare.ubHoe cJIHqeHHe cHl tMKoB no3Bo-
JIf ier yKa3arb Mecro BcnbltrKt! 6oree onpeAe-
peHHo:  aro oAHa l , t3  KpynHHx o6lactef i
eeeagoo6pa3oBaHHg B ceBepHoM pyKaBe ra-
naKTnKf i  (nx uso6paxeuna orJrnqato?cs or
uso6pareHnf i  sBesA HenpaBnJrssof t  Oopuof t ) .
3ro -  AononHnrenrsuf i  apryMeHT B nonbgy
TOrO, q ' !O Mbr f iMeeM Aeno HMeHHO CO CBepX-
Hoeor i .

OTBETbI

A6co.r r rorsag BeruqnHa caepxuoeof i  JrerKo 'HaxoAHTcs r {epe3 MoAynb paccro-
sHl ts  raJraKTHKt{ ,  a  paccrof iHne ns cpaBHeHns yrnoBbrx pasMepoe NGC 3184
n  M33 .

11  g  : 30n ,  cneAoBareJ rbgo  H= r ,  =  -  ( 18 -16 l t r ) .

cBernMocrL cgepxnoeof t  oKagHBaercf i  HecKoJIbKo MeHb[re o6u. IHof t ,  Ho gro hto-
x€T 6Lrrb cBfisaHo c norJIoqeHHeM a ee poAnrentcxofi ranaKTHK€ H npocro c
TeM, qTO HarU CHT4MOK C.qenaH CnyCTg HeKOiOpCe EpeHg nOCJre MaKCHMyMa 6ne-
cKa .

Ans CHMyJIgIlHlr BcnbIIIIKH caepxnoeofi uan6o.ree noAxoAsqee co6brrge
BcnbuuKa 6augxoti Fir-,Boft. Ho HoBbre B MaKcilMyMe Ha 10 BeJrH-{trH cra6ee
cBepxHoBbtx. Jlerxo noKagarL, qro HoBas c snnnuofi eerlr '{nHofi oKoJIo 14Ts
AoJIxHa HaxoAltrbc{, p.r3yMeeTss,,6J(Kre NGC 3184, Ho 3A nPEIIEJIAMH fataxryrr:.r

I lpaxrn.rect<nh Typ - "Pa4no6ypeHne" JIyHbt OTBETII

OcHogHot t  BKnaA Aalor  ALZ,  ALA u A16.  I Io  r {HM MoxHo oqeHHTb peanbHoe
pa3pel reH"e Ha BoJrHe 13 cM Dt  nepecqnTarb ero Ha Apyrne gorHu!

l rasHoe orJ luq?te "noreMHeHne K Kpan" paAnougo6paxeHug.  0go noAo6so
colHeqHoMy u BbI3BaHo tofi  xe npuvr,tHoft: nonyqaeMagg Jlysolt sHeptrHs B pa-
' ,4ot I ' , inna3oHe nepeH3Jly t raercg He noBepxHocrbto (xax B ontnre) ,  a  roJrcrbrM

i lnbMeHHT nepeH3nyqaer  oco6eHso s$$exrnaHo.  Cauoe cHJrBHoe nospqaHre
sa  1 .4  cM coo rBerc rBye r  Mopro  Cnoro r l c rens  (Mare  T ranqu i l l i t a t , i s  )  .



Cnerrpu n.nauerapuof t  TyMaHHocrx u ee qeHrpatsuof t  3Be3Abr

I lnsun B cneKrpax NGC 6543 vt ee qeurpalrrtof i  aBesAbr

Puc Jluttus ryMaHHocru Jluttug. 3Be3AH

1 a

I O

1c

HeT 4922
[or r r ]  49s9
[0rr r  ]  s007
HeI  50  16

ov 4930
NV 4945

Orv  53 ,33
He I  I  54 'Lz

c Iv  58 i '1
c Iv  58 : t  2

INrr ]
HeI

5755
5876

Jlptrruu ryMaHHocru npl4HaAnexar Hef irparaHbrM aroMaM lyrJlu aror,{aM, nore-
pgBI lHM no t -2  sneKTpoHa.  A tovr r  B  arMocQepe gRe34br  HoHHsoBaHEr  c r rJ rbHee:
oHH norepr ]J rH Ao 4  sJreKTpoHoB.  Arvoc$epa 3Be3,qb t  f  opa3Ao ropsqee eoe6yx-
gaer . {o l - , t  e lo  TyMaHHocTH.

Ji i .n{r ,r !4 TyMat{HocrH .BaMer'Ho 5r1g nuuvt i t  3BeG,qb!.

i i t t rnrr , t  ' f .vMaHtiocr 'H B ee L{eH'rpe p:toAecgr: i iL i+r }
a  i ia  nep; ' rgepnf i  oAHHor{Hbre  (p l l c .1a ,  g i , rx ru : l i r
. ! , . - ,5r i --r : - i - l i  )  .  3:c c5i . f fc i- iseTcg TaK .  B I let i ' - r lae } . i t , i
t ! i I t i l { : r !  nepe lH i lk )  r , , r  ?aA; i io in  i : t ,e i { i i !4  ny3 ; Ip t {  Ty-  {
x d . H H r ) C T H ,  f I O C K O J I S K y  O H a  n p O 3 p a t i H a  B  J i l 4 l i H f i . X .
9Tor nyabipt  pacul r l ) r rercs.  nepeAHsrf i  c reHr,a
creHKe r rpu6nHxeercs K HaM (  OTHOCHTEJIbI IO
3EE3Ib i ) ,  3a,qHf is  yAaJrsercs or  Hac AonnJre-
poBcKoe  cMeqeHre  pacqennser  JMHHro .  Ha  nep r -
Qepnx  rag  ,qBuxercg  noq rH  nonepeK nyqa  3peH l rs ,
nccToMy JLAHVTfi. He pacqenneHa.

Jlwuuvl B cneKTpe 3Be3Abr yrrrnpeHbr ee oceBHM rlpalqeHueM
SparueHr ,  cpaBHnre  . rnunn  He I  4922  n  OV 4930) .
J IusNs HeI I  5472 HMeer npoSr l r  runa P J le6e.qs,
q?o roBopHT o pacrunpeHrn arMocQepsr  3Be3.qH.

(  pnc .  1a,  sepxHr, r f i

Jlyueeue cKopocru Ans 6onbtrHHcrBa : t .ulp.ufr  3B€3Abt H
-  73  r<u /c .  3To cocraBJ lg toqas  cKopocr l {  ,qBHxeHnf ,  ece f t

3 p e H H g .  C x o p o c t c  p a c l I I H p e H H g  r y M a H H o c r H ,  o l { e H e H H a a
(87  -  56 ) /2  =  15  xu /e .

Cropoctr  pacuupeHHf,  arMocQepbl  no ruHt4u Hei I  5412
gparuex t )  c  yqe roM cKopoc ru  cHcTeMH B  qenoM:

(400  -  ?3 )  =  327  xu / c .

T y M a H H c c r H  6 I H 3 K H  K

cncTeMbt  BAOJ Ib  nyqa

n o  p L l :  1 a :

(  puc .  1b ,  Hnxsnl t r
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Group A.

npocTbrM FJ rasoM
cxon?

3BE3AbI HA AHEBHOM HEBE

A H e M  3 B e 3 , q ,  H e  y B n . q , H u l b ,  a  H o x H o  J L A  h x  y B H A e T b  B  T e J l e -

Ecrh  .qa ,  o6 rscuu te  noqevy?

Bau  npeAocraBJ lge rcs  Bo3MoxHocrb  npoBepn ' rb  3To  c  noMoqbp  rH .qa  1 -M
TenecKona  CAO.  [HaMerp  e ro  o6aeKTHBa -  20  cM,  SoKycHoe  pacc rosHne
3  v ,  noJ re  speHn f i  -  2 t '  .

I lo4roroeKa K na6.rrcgexrn

Hcno rssys  Kap ry  3BeBAHoro  xe6a ,  noA6epNre  3Be3Ay .

Bau  o6 rex t :

E ro  Koop ,quHarb t :

l la6.upAeHne

o n e p a r o p  B B e A e T  K o o p A H H a T b r  B a u r e r o  o 6 a e K T a  B
l - u  t e n e c K o n o M .
I I o c . [ e  H a B e A e H H g  H a  H e t r o  r e J l e c K o n a  n p o B e p b r e ,

B copee l roBaHnH ua6r rcgare le f i  BbrnrpbrBaer  ro r ,
3 B € s A y  H a  M i l H H M a J r b H o M  p a c c r o g H H H  o r  C o l u q a .

KOMr l  bp rep  ,  Y f l  paBJ I  f l l o ' qH  14

B i l , q e H  r u  o H  B  r H A .

KTO yBr { .qHT  caMy lo  cna6y lo

HllxnNr"r Apxur:, CAO PAH 2000 SAO t{AS, Nizhni j  Arkhyz


