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O BbI TItrIC.ITBHI,{I4 CIITTITETUTIECT( UX CTIEI(TPOB
3BE3I rr COJTHUA

JI. C. JLo6unrxos

Orrtcana r{eroArrl{a Bllqrlcflenr.rfl cr4rrrerlrqecnl,rx crrenTpoB, peaJrr{BoBarrEaE B nporparlr{e
.SYNTHEL, npr.rlrerrreuoii a Itpr,rucnoli actpo{r.rar,r.recnor,i o6cepnaropr,rr,r [pr,r auaJrrrae crrerr-
poB BBcBA n Corrlqa. Pacclrorpeur,r BorrpocLr ysera Bpaqeflr.{fl BBeBAET r{ ctseprr(r,r c r4rrcrpyMeu-
raJrrrEHrr upoSlrnou. ll naqectse flprr]repa Ha yrracrKe 2580-2590 A paccuraran prrA crrrrrerr4-
qecrtllx clerTpoB BBeBATJ HJracca A0 V, cooruercrByrorqr,rx paarrblrr cropocrtrl{ BpantrenrlE
(puc. 1), paauor:i rorrymrprue r.rncrpyr{enrarrr,Horo npo{u,rn (puc. 2) r,r norr6urrrlpoBaruor\ry
.gelictrr.rlo o6oux atltx o{{enror (puc. 3).; Br,rno:ineno cpaBrreurle crrenrpa ancagrr q Leo
(A0 Ib), floryqeHuoro rra Kocrrr,rqocnort cranqr.rr.r <Acrporr>, c cr4urerrrqecnl,rM cfienrporr, Bbr-
qrrcrreruhrr{ Ha r,rrrrepBarre 2550-2590 A (puc. 5).

ON TI-IE SYNTHETIC SPECTRA COMPUTATION FOR STARS AND SUN, bY
L, S. Lyubirnkou.- A technique forsynthetic spectra calculation is dcsoribed, r,hich has
been realized in the computer program SYNTI-IEL used at the Crimean astrophysical obser-
vatory for stellar and solar spoctla analysis. The problerns concerning the account on the
star rotation and the instrumcntal profile are considered.!'As an cxarnple a sample of synthe-
tic spectra in the region 2580-2590 .t f or a A0 V star lvere calculated corresponding to dif-
'{erent rotational velocities (Iig. t), different half widths oI instrumental profile (Iig. 2), and
combined effect of stellar rol.abion ancl insLrnrnental resolution (fig. 3). The ASTRON spec-
trum of the star 11 Leo (A0 Ib) is con'rparcd rvith thc synthctic one computcd in the range
,oI 2550-2590 A (fis'. 5).

Tpa4raqraouHafl r,rero4r4r(a arraJrr4sa BBeBAHbrx clemrpoB ocHoBaHa Ha rlaMe-
peHrIi{ SItBr{BaJreHTHbIx ru,rpI4IH oTAeJIbH6Ix, rro BoSI{oEtlloCTI,I He6ileHArrpoBaHHr;IX
IrvLrmfi.. O4naxo r4rror,qa trpr4xo[r4Tc.rr r{ccJreAoBarb raHr4e cneHTpaJrbrrbre yqacrnr,t,
B Koropbrx r{e6JreHArzpoBaHHbrx ruLufr [paKri4rrecKr{ Her. flpraueporrc noAo6uofi
3a[arll4 tlBJIfleTCfI OIIpeAeJIeHI4e COAepHaHI{fi HOI(OTOpbIX T.[}HOJI],IX 9JIOMOIITOB,
lpr4cyrcrByrotrtrux B sBesAaxBMaJrr,rx r(oJrr4qecrBax 14 traroqr4x B ctreHrpax Becb-
Ma HeNrrroroqr4cJreHrrble r4, HaH rrpaBr{Jro, 6lengrzponaHr{6re Jrr4r{r{tr. fpyrofi nplr-
Mep - ynr,rpa$raoreroBbre SBeSArrbre cfrer(rpbr, [Jrfl KoTopbrx xapaH.TepHo npz-
oyTcrBrre 6olr,[roro Horr{qecrBa rreperraJraramrqr{xcfi iluHufr". V uau6oree xoJroA-
Hbrx sBeB[ aEalorr4rrHatr c:1lryar\ufl r,rMeer MecTo I4 B Br4[r4Moft o6nacr:r,r, AnaJlr,rs
'TaHr4,\ CleHTpaJrbHbrx yqacTHoB Tpe6yer pacseTa cr4Ererr4qecHlrx cneKTpoB.

flepenanomelaue uilu 6;nen4uponarlre {rutr,ti4 Mo}Her 6r,rrr sbraeauo HecxoJrb-
rtnMu [pr,rrrr4HaMrr. c oAuoft cTopoHbr, cyqecrByroT qucro $zsrzvecnrae IIpI/IquHr,I.
Hanprauep, ilLtHVrt Moryr 6rrm pacuoJroxrerrr;r HacroJlr,Ho 6rrzsxo uo AJrrzHe BoJr-
Hbr, qro r{x HeBosilloErrro pasAeJrr4rrb rrpr{ nro6ou, cnoJrb yroAHo BbrcoRoM paSpe-
rrreHrrr,r clexTporparpa, ,{a;ree, [ocraroqHo 6ilusxve ilu:urtrt l,roryr trepeHaJrararb-
c.fr r4 traE{e crrr{BarE,c.tr B pesyJrbrare r4x yIIII/IpeHr{E froJreM cnopocreft (ryp6yneut-
uocrr,ro) B arMocoepe 3Be3[];r r{rrr{ 3a cqer Bpaqerrr4fl 3Be3[br. C 4pyroft cropoHEr,
Epr4lrr4Ha MO?r(eT 6rrTr, z qucro Ha6rroAaTerbnoft, cB.ssannoft c KoHeIIHbrM paB-
pemerlr4eM npra6opa. .{eficrnrzrerbHo, [Be 6nzaxrae, Ho I43oJrr{poBalrHrie Jrz.lHrtvt
BCJreACrBr4e r{eAocraToqHoro pasperleHrr.fr cler(rporpa{a MoryT rra6JrroAarbcrr
fiar( oAHa 6.renAa. Bce eru {aHroprr Mo)nHo yqecrr, IIpz pacrrere cuHrerr{qecHoro
ctreHrpa.
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MeroAuna Bbrqr,rcJreuu.fi ctznrer[qecnrrx crrefirpoB B irr{reparype ocBeqeHa
eqe Ee[ocrarosub. 3[ecr MBI otrumeM oclroBHbre AeraJrrr arofi uero4[rr(r{, aaJlo-
?fierrEnre a uameft rporpaMMe SYNTHEL (Synthesis of Lines), nauracansoft ua
.trBbrxe FORTRAN IV n upe4naanasesnofi Ail.fl pacqera coJrnequr,rx r{ BBeBAHbrx
ctrexTpoB. Oco6oe BrrrrMaulre yAeJreEo raxrrM BorrpocaM, RaH yqer Bpan{enu.E
BBeBAbr r{ cBeprfia c r{HcrpyMeuraJrbubrM upo{r,ueru upu6opa. B nactonqee Bpe-
Ms trporpaur,aa SYNTHEL zcuo.rrbByerc.E n Hprrnncnofi acrpo{lrara.recxoft o6-
cepBaroprltr AJrfi aHaJrr{Ba ua6paunrrx cnexrpaJrbnbrx yqacrnoB HaH n nngrauofi,
rafi rr n yrrrpa{raoreroeofi o6racr.sx (cnr., naupr,rlrep, [1-3J).

1. trIcxoguue Aaurrhre

,(rr rrruracJreHufl cunrerr{qecnoro crrexrpa neo6xo4rrMo trpe}r{Ae Bcero lrMerb
Mo[eJrb arrvroc{eprr l{ccJreAyeMofi aneagn. Brr6op ee rapaMerpoB, r. e. a{{er-
tasEofi TeMtrepaTyprr 716 Id yc(opeEr4fl crrJrbr rf]HecTrr g,- ETo orAeJrbrrafl Ba-
laqa, u BAecb Mbr ee He r(acaeucn (oua paccMorpena, HanprirMep, r [4]). flpor-
paMMa SYNTHEL oprrenrupoBarra Ha rrpr4Meueur{e mrrporo IirBBecrHEIx uo4erefr
Itypyqa [5], noarortay trpz pacqere ocEoBHbrx ucroqEuRoB HerpoBparrEocrrr B He-
trpepBIBEoM CIIeHrpe MbI I/tCtroJIbBoBaJILI aJIIopIITMbI rolo E(e anropa [61.

B Haqecrse rlcxo4ubrx AaHHBrx Hapfl[y c MoAeJrbro atuoc$eprr neo6xoAznro
aa4arB Tarrr(e crrrdcor( nmuuft, rrotragaroqllx B r,rccJre4yenrrrft cnenTpaJrbuufi. us-
repBaJr. 3a ocnory Mornno rrpr{H.rrrb o6uzpnrre ra6ruqrr }typyqa z fleftrpeilran-
na [7], coAepx(aque AJruHEr soru l,6onee 265 000 .nznraft, ux cl4Jrbr ocquJrJlflropoB
gf z rorenquanrr roa6yrfiAeHrr.fi X. IIpu aroM rrer neo6xo,quuocrlr Bnrroqars B pac-
rIeTbI BCe JTLIIIVZ\, npuHaAJrefltaqrre BaAaHHoMy uHTepBaJry; Mo)nEo trpoBecTr{ oT-
6op no cretrenr,r uour{Barlurr tr{ rro BeJrr4q}rr{aM I z gl. HanprrMep, [Jr.fl BBeBA HJrac-
cos G u F lra-sa rdx cpaBur4TeJrbuo nraaxofi TeMrreparypr,r Aocraroquo orpauuqr4Tb-
cfi paccMorpeHueM ToJrBKo HeftTparbur,rx rr o4Hoxparuo IronlraoBarrHbrx aroMoB.
ILe tnsmfr. Tafirrx aroMoB Molnno or6pocram re, noropbrM coorBercrBylor oJrI{mKoM
BBICOftI4e trOTeHIIrIaJrbI HIr?r(HerO ypOBHf X ltfiI"I CJrr{[r(OM IrrrBKUe CUJrbr OCIIT4JIJTfl-
TopoB gl. Olnano cJreAyer raMerB B BrrAy, qro AJr.E HeHoTopbrx rranrafi rroJlysMtrrl-
puqecnr,re BuaqeHrr.fl gf, upznegeHubre B [7], ruoryr coAep]fiarr, cyqecrBeuuBle
omu6nr,r. flpo6neua clrr ocqrrJrJrflropoB B pacqerax craHTerusecrr,rx clexrpoB
rlMeer trepBocretreHuoe BHaqeEr,re, uoeroMy BMecro [7] uo BoBMo]nnocrrr cJleAyer
trprdMeufiTb 6onee rosubre [aHubre o gf-aemtuanrax, ouy6nr4r(oBauubre B Jrr{Tepa*
type. HaupuMep, AJr.E n],arrufr- Fe I uoxruo peKoMeHAoBa?b cnficon craJr ocr{r{JrJr.E-
TopoB Eorpuyxa z CasaHona [B]. Ec.nz AJrfl rrer(oToprrx rr.rnrafi r{B nccJleAyeMoro
ctrel(TpaJrr,Horo I4HTepBaJra HeTAOCTaTOSHO HaAe)fiHbrxBUaseHIafi gf, torga rzx Moln-
Eo otrpe4eJrrrTr, oMrrr{prdrrecxr,rM tryreM rro crremTpy xaxoft-nrz6y[b xopouo uBy-
seunofi BBeBAbr, KaH aro 6r,r.no c4e.naso n [1] Ail.E yqacrna 4077,0-4020,5 A.

Otlrerralr rar{xte, qro s [7] trplrBelerbr reoperraqecxr4e BHarreHfitr Arrfrr, oolu 1,,

r(oropbre rre Bcer[a B Torruocrlr coBlaAaror c na6opatopnbrrr]r ualrepenrzaura 1,.

vrlr:u c AquHaMu noru, na6rroAaeMbrMra, HatrpnMep, B ctrenrpe Co;rnqa. 3to o6-
CTQ.flTEJIbCTBO CJIEAYET YqI4TbIBATb IIPI{ AI{AJII{BE TEX YqACTITOB COJIHEqHOIO CUERT-
pa, r(oTopble troilyqeHril c Bblconr4M paSpemeElreM, KorAa cTaEoBlltTcfi BaMeTHBTM

orgocrrreJrbsbrft cAsur B AJruHax BoJrrr trop.Elna 0,02-0,03 A. flo-nuAurvrotuy,
B ranzx cilyqafix BMecro aua.resufr ?," na l7l troJreBuee BaAaBarb na6nroAaeubre AJrrr-
Hbr BoJrE ;l:znnfi..

Cuzcxz Hypyqa u flefirpeuanua [7] cogepmar roJrBno aroMapHrre .nunun. Ho
trpu uccJIe[oBaEIAI{ XoJrolrrbrx SBeBI B pacqeThl' cl4HTertrqecKux clrefiTpoB trprlxo-
AlrTcrr Bxilroqarb u MoJrexyJr.Eprrbre Jrrrurrz. Cyqecrnyer o6mzpnafi Jrfireparypa
rro JrtrrHr4.EM paBruqnbrx MoJreHyJr, oAHaHo ee o6cymgeurre He Bxo4ur B Earrry Ba-
Aasy.

BrrszcileEue cretrertr uourraar{rru r[ HaceJreurrocreft yporneft s [porpaMMe
SYNTHEL BbrtroJru.flerc.E trprr trpeAtroJro,fieruu o JroxaJrbrroM repMolr{rraM}rqec-
r(oM paBnooeczu (JITP). Cylrlrri tro cocroflH:asm U u BeruquHa aaryxauufi ?
EaxoAflrcr rar( E(e, xar s [4]. Heo6xoAzr*ro rroAqeprffiyrb, qro U ttynu.u:r,cJrfiIor-

, cE r(an {yuxquz r.rry6unnr'n arrrroc{epe. Oruerulr, qro cyMMbr uo cocroflHrr.sM
AJr.E BCeX aTOMOB B rpex CraArrflx UOHrrsar{UU lt A{rfr prrAa MOJIeXyJT MO}[(HO Oupe.
AeJrrrrb c rroMoqbro AaEHBrx Tlprrna [9J.
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2. BrrslleileHue Hecmarfteulroro ctrer(Tpa ,", i

Paa[enuu Becb yrracron, B noropoM paccquTbrBaerc.E ctrETeruqecnraft cuerrp,
ua ff parnrrx qacreft ll o6oana.rl4M roqnrl [eJIeHI{E,qepea l,x. I(onqaivr Jrrlacrfta
coornercrnyroT [JIuH.bI nonn X,, u ftrv*r. flonnufi troTor( Bblxog.Eqero fiBflyrleuufl
nF1, a B crytrae conuqa urrrerrcr'rBrrocm "I1 6ygeu BbrqtrcJrarb trocJleAoBareJlbno',
B roqr(ax ?\k (lt : 1,2,. . ., N + t). rlro6u o6ecuesurr ueo6xoguluyro roqnocrr.
mar Eo AJrurre BoJIHrI Al, : (fry*r - I"L)IN noJl,fierr 6rrrr goctarorrno MaJIrIM.

Hax uoraabrBalor Earrru BbrrlucJreuug, Ea trpaaruxe fiocrarosro troJlo]nurb ero
paBHbrM rrecftoJlbl(trM coTbIM alrrcTpeMa.

Ilycrr B pacrrerax yqacrByror M tunnfr, c rIeETpaJIbIrBrMu [JIuEaMu BoJIIT

L, (i :1,2,.. ., M).I(oaS{uqueur IrorJr_oqeHIrIE B lrltnfrv.l; (I) cuuraetca {oftr-
ToBcr(uMr a {yuHqr[.e @ofima, HaK Lt n [4], sbrEl,Iclrflercfi. tro trporpaMMe, otry6JIE:
r1osauuofi r t10]. floorpoeuze cuurerraqecmoro ctrexrpa tro cyqecrBy cBogl{rcfi
K roMy, qro B HarfiAoft tosre [eJIeHIIf, X,1 c]rvrrvrup[ercs sxilaA or Bcex oHpy}Italo-
rqux nunuft.s norubrftnoa{{uqnerrtrorJroqeunacr (X"y). C atofi qeJlbro AJrfi Ha}r(-

lofi i-fr tmi:rim HaxoAtrrc.n BEaqeHI4e l; Ea paccrofrHifrn (I; - Ir) or ee qenrpa.
Cnna4nnar Bce rarue BEaqeHuE l, (i : 1,2,. . ., M) u [o6asfi.fls crcAa uorJroqe-
Er,re B rretrpepbrBrroM ctrexrpe, HaxoAI,IM A (Ir). Ectu [nusa Bcero ctrefirpaJlbuoro
yqacrfia (Ir*r - l,r) aenuna tro cpaBuenuro o rrpornrfieurocrblo npBIJIbeB or[eJlb-
urrx nunuft, TorAa trpu BqrrrucJreHtrrz G (Ir) Aocraroqro yrrecrb Jlumb re illtnfrvl,
[JrE Koroprrx paccro.EuIae I l,; - Ir I He trpeBbrrtraer Eeaoroporo Harrepeg saAar-
IIOIO BHAqEHI]Iff.

PaccqurrrsaeM BeJrrrqtrErlt li n a (fr) xar {yurquu _reoMerpr4qecxoft uJrtr otr-
ru.recroft rry6znrr, aa4anaeuoft MoAeJrbro atuocSeprr. Snas a (I7r), oupe4elneu
MaccrrB rroJrubrx otrTtiqecftrax rny6r,rn'r1*.

Ecru nF1* - nonurrft troron BblxoA.Eqefo trBilyqeufifl Ea AJIltHe n-ornrr 1,6,

TOTAA

S (tr"r) E2(ryr) dr;r,

rAe S ("^,,) - Syuxqua rzcroqHl4r(oB, E, ('t*r) - Broparr rzHrerparIr,Ha.E rloftaBa-

TeJrbHafl Synxqrza. floror uaflyqeHl,rfl B HenpeprJBHoM ctrexrpe .F" naxoAratca
uo rofi rxe $op,r,ryne (1), ec.nu n ueft y.r BaMeHnIrb Ha orrrr,rqecxyro r.ny6uuy B non-
rr4uyyr{e. O6rr.Iuo [pI4 Bblqucileuum F1 B r(aqecrBe Syurqrarz I4croqHrrnoB S ("r)
6epercn Synxqua fhanxa (ycnonrze JITP), oAFraHo S (t,.) MolItHo HaxoAl4rb r{
c yqeToM paccetr}{rtfl- B rru]Jula r{B cooTBeToTByroqero T4HTerpaJrbHoro ypaBl{eHl4rr.

,(;ra aroro HaMrr coBAaHa rroAtrpolrpaMMa SOURCE, ocHoBaHHarr Ha I{repaI{I4oHHo-
Baprlrarlr4oHHoM Mero4e, orrucaulroM n [11].

Ha uparrraxe [Jrfl Bl{qrdcreHr4.fl fr,, trpl{MeHrrlor HaHyro-nu6y4r, HBaApa-

rypuyro $opuyny. B nporparvrrue SYNTFIEL, xax u s l4l, r{crrorlt,Byercs 6-toqe.r-
Ha.E HBa[parypHa.s {oprrry,ra nz4a

6

Fy :2 > biS (r),
j:t

rge bi - Beca fr ai - y3Jrbr, [pzrreM otrTnrrecnr{e rny6unrr T; oTHoc.flTofl n rxI(aJIe
rny6ian tr,*. '3uau-enan b7 u T7 Molr(Ho lraftru, rratrprrMep, 

-B ttt] (coornoureuue
(42)).

flpr,r racc;regoBanuz-Conuqa BMecro trorora ueo6xo4raiuo otrpe[eil.srb I4IrreE-
cuBuocrb BbrxoA.Eqero raaryqenlla; p\rrfi. yrJroBoro paccrofluus 0 ot qenrpa Arrcfta
oHa BatrtrcbrBaeTc.E B cJleAyroqeM BuAe:

(1)
@
?F, :2\

io
0

(2)

(3)I 
^r Gr): [ 

, (r7r1 e-'x*/P + ,

IAe [i : cos 0.



llnrerpar crpaBa ran]fie yqo6uo rpeAcraBIzrb B Br,rAe fiBaAparypHofi {opuynu:
17

1r,, (lt): ) a-S (r,,V). (4)
n m:l

Ee secosrre Mlro)fitrreJllr am fi ylltbt 'cnt Arfl ana.{eur4ft n ot | 4o 15 nromHo uafirr,r
a [121, ]tax uoxaaaJrrl Hamr{ pacqerbr, rrprl aHaJrr{Be peaJrbHbrx corHeqHbrx ctrexT-
poB [ocraroqHyro roqHocrb o6ecueszsaer HBaAparypHa.E {opuy;ra [o rnecrr{
Toqxarr (" : 6). flo aua.nouauuofi Sopuyle tsbrsr4crflerctr rz r4HreHcuBuocrr, rra-
nyqeHrlfl B HerrpepbrBHorr cnexrpe Ic.

Houesubrlr pe3yJrbraroM carera u cJryqng BBeBA aBJr.Eercfl orl{oIrreulle rroJ]Horo
Irorona H norony B noHrr4uyyne r (1,6) : F7.,,1 Fs, a B clyrrae Coruqa - coor-
BercrByroqee orHorrreHr{e r{HreHcr4suocrefi J? (L,,) : I^rrl I".floc.ne roro HaK Be-
JrrrqrrHa r (X) vrn A(fr) BBrqr4cJreHa AJrrr Bcex AJTr4rr BorrH l,p, c nouoqrrc rpa{o-
trocrpor.rreJr.fr Bar]r4cl4x,rocts aroii BeJrr4rrr4ubr or ],7, uao6pa]r{aerc.E rpa{ravecnu. r. e.
crpollrcfl currrerraqecHrafi cnexrp. Taxofi cnexrp, rroryqeHFrr,rfi 6ea yuera Bpaqe-
Hr4rr BBeBArrr rr paaperleHr4fl cnexTporpa$a, 6y4err HaBbrBarE HecrJraiqelrubr[.r.

3. V.rer Bpau{errr{fl BBeBAbr

Paccrrorprzl,r BaAaqy crJralr{r4BaHtrtr crtHTermrrecxoro cnefiTpa Ba carer Bpaqe-
rrur BBeB[Lr (tr.nn Co.nu4a, nMeroqero r{aJTyro cxopocrr, BpaqeHr4fl, TaHafl Ba[aqa
r{e BoaHr{Haer). I{ecrrameHur,rii cEeHrp BaAaH N + t rosxoft c HoopAr4}raraxrr4
?v1eu t'(2,e). floiralaeM, rrro B npoMelr{yrxax }reirqy AByN{,a coceAHuMr,r roarxail{r,r
otrexrp Ba[aH orpeaxaMr{ rrprrMbrx, coeAr4rrflroqr4x arr4 Toqnr4. tr4uase roBop.rr,
rzg rpyuHquu r ()t) Ha r{HrepBaJre Me}r{Ay AJrr.rHa},rr4 no,nn 17, u fr*r orrpeAeJrflercfl
paBerIcTRar{I{

/'(1.): Ak + Bi\ (tur =-( [ <( fr*,),
),,r.*rr' (I^.) - l,^r' ()u7r*r)At-

Bk:

(5)AT

r(16*1) -r(I;,)

Taxa.s atruporclrMarlufl reM roqnee, qeM Meubflre mar Al,.
Bpaqenue BBeBAbr xapar(reprrayercfi BeJrrrqranofi u sin i, rAe u - cfiopocrB

BpaqeHr{.E Ha oHBaropg, i - yroJr Me}r(Ay ocbro Bparqe]anfi. v. ilysoM apeuzr. Mrr
ue paccMarprrBaeM auaqesufi u, npm6nmmarcqrrxc.fi a HpllTzqecxofr cnopocrrr,
troaroMy Ee yqr{rbrBaeM orr(Jroueuraa Sopurr rpaqaroqefic.E BBeBAbr oT c6epr4sec-
ftOfi, a TaH}I(e TpaBUTaqUOHIIOTO trOTeMIIeHu.a' CB.EBaEEOTO C yMeIIbIIIeHIIeM
a${enrranuoro ycfiopenurfr cmfibt r.E}r(ecru rro[ [eficrsueM qeuTpo6exroft crlrtbr,
TosHoe pemerlle Ba4as[ tpe6yer BbrqucJrerrrrr uuTeEc]rBEocrr{ .f, zaryuenn fl B a.tr-
Hfrfr. BO MIIOIIIX TOqfiaX AtrCKa SBeBAbr rI UooJreAyroqero ullTelpupoBaHr{.fi rro Ar,lc-
Ky c yseroM cMeqeu\r.E rro AJrrrHe BoJrrrbr r4B-Ba Bpaqerus. Ogsano ecJrtr trpuu.trrb,
uro upo{ranb rruu:,an lxl I"we BaBucr{T or troJroxteuzfl Ea [rtcxe, Tor[a, HaK cJre-
Ayer r,ra [13], pemenve Mo]r(Ho cBecrrr R nrrrerpaJry rrittra cBeprnlr

{o
orR(?\): ) .(r- t)G(t) dL. (6)

3,qecr , 11,1 ol-rp.)fiEeMy aa4aer pactrpeAeJrerrue troroxa ,raryqe,*E B rrecrJra-
}r(eHHoM ctrefirpe, a rp (1,) - B ctrefirpe c yrreroM BpaqeHufi; {yEnrlr4n G (l)
onpeAeJlrrer rax rraabrBaerrruft <upoSuJlb BpaqeHrrfi)). EcJIu HeT troTeMHefirr.fr. frlrc.-
Ha ft r(parc, ro corJracro [13]

G(t):{*rYt 1-@f nPu lrl--(Ar''
IO npvr ltl>L],1,

usind
rge Al,1 :f --;- t c - c*opocrr, cBera.

t)

(7)



flo4cran;nxa coorHolxelrll x (7) n, (6) rz nroaa HoByro neperleunyro r,Inrerpnpo-
BaI{I4.tr r : U LXr, [oryqaeNf

+rot.a | '"u 

-?uqr)1[T - t2 ar, (8)rn(/,): n ) t'1,'

rge o6oeHa.r"rru-'

q - (u sin l)/c. (9)

Nlraxa4rac r,rAyap [11r], npuueHrrBrxr4e no[o6uyro $oprvryny AJ]tr rlrilrlucJIelrl{fl npo-

Sureit FIo npu cnopocr.rrx Bpan{eHr,rr Ao 300 xn/c, uaru,nrl, qro orJII4trI4e or rorr-
Horo peuerrr4rr He rrpeubrrrraer 2%.Il:naqe roBop.tr, r{bl.qe BHocIlrI earrerHofi omu6-
nu, riperre6pera.rl raauenenroert ripo$u;rx lru:uutt Ixl I" no [rlcxy 3Be3,uLI I4 Ire
yquTrrrBafl [oTer[I{eHl4rr }t Hpalo Ar{CHa B KOHrI4IlyyMe.

Ey4eu Br,rrrr4crflrb q1 (1,) r npelIiHI4x rotlnax AeJIeHll.s 1,7,. Ognaxo /IlIaIIaBoII
I43xleHeHrrfl AJrr4II BoJrH nprd yqeTe tspaqerll4.E necno,nr,xo cyiHaeTctl. ,(elictru-
reJrr,Ho, B rrrrrelpaJlc (B) upu Id3NIeHelIIII4 r or -L [o +1 aplylieHr $5trxqlllr
r ()" - )uqr) meuaerc.Fr or I (t + q) uo X (l - q).- B- 'racrHocrr' npl1 ?" - )",

TOr4a HaIII,IeHbIrree slraqeHrre apIyI\'IcHra paBH.sJIoCb 6rr l,r (t - q), a upu fu : foiv*r

uara6orsuree BHarreur4e cocraBJrrrrro 6nr l,w+r (1 * q). Taxralt o6paaou, Mbr tsLImJrrr

6rr ea rpaHr4r\r,r paccr,IarplrBaer{oro r4urepBaJra [1,1,- fuN-rJ, a raM +ynHr{un r (},)
,r" o.rpeliurr"na. LIto6rt ero"o ,re cryrll,urocrr, Bllecro [1,.,, Irv*r] cJre[yer pacc]Iarprt-
narr orpeeox [],r/(t - 4), xN,rl(t * q)1. ]tour1r,r sroro HoBoro rlrrrepBa"-ra Be-

porrruee Bce"o ue 6ygy, coBIIaAarL c HaHI4MLI-JIu6o trz eHaqeuzfi )"u. 13- a19lt_91V_-

iae, q166u, He BBo[rrTr, AorroJrHrdreJrbHbrx roqeK AeJIeHllf , B rlporpaur{e SYNTHEL
nrzxurafi upe[eJr ?'',1 (1, - q) aarrcnen rra 6rrdx{afiruee 6ontruee SHaare}Ille ?vp :
- )u*,, a nepxnzit npetrerr l,^.*1/(t * q) - sa 6nuxafi[Iee Meublrree. sHaaleutre

)uy -')u*,. I4x lrontuo onpeAeJrI4TE, I43 cJregyloqux cootuomellr'1fi:

/ t lrq \+4.nl:entier(.L t_ q t ,

nlz: \t - cnl,ier ( ,1 1',-'' ) ,\AI l*cj )'
rAe entier (X) o6oauaaraer r{eryro uacrr X, a BerILtrrI4Ha q cB.EBaHa co cnopocrDlo
Bparr{eHr4.E coorHorrrerlr4eru (9). BraAurt, qro, qeM BbIIrre t; sin l, tell SaMerl{ee cy-
)Haercfl llrrrepBarl ArrItH tsoJrH' Ha KoropoM onpegeJreHa SyHnqran ra (I).*

Buqucr.sdu 16 (1,) n rosxax l,: Ir (k: m1, mrt 1,. ., mz). Bnoga
r (B) nonylo neper,IeHHyIo r4ureI'ptlpoBaHrrrl

?J :1* (L - q*),

troryqaeM

(10)

(13)

I

.n (rr) : + -i; ),, Ir.(t_q)
?# S r1v11tr=v1v7d,v. (1r)

Ilonnas AJIrzHa orpeara lrllrerprlpoBaHl4fl B (11) cocranlra.er 2 c1Ly. BBeAert nelz-
qr4Hy

Lrt : entier (q)uylLt"), (121

KOrOpa.E paBHa rIeJroMy rrlrcJry rlaroB Al,, yxragrrBaloqeMyc.E B IIOJIOBtr{HO OrpeS-

r(a \tHrerpupoBaHrr.E. Tor4a BMecro (11) rlromno sarlrrcarb

tk(1+q)

1't-t

rn(trr):+#l 
5

" " Ih(1-rl)

x {l=7@1ay -y

,a ?tyai,_L

r@)1tT-ffiaa+X 5 .(r) *
i:L 2\k+i_L_L

1r(illt-n(a)dyl.
ft(1+q)

^J,



Pacclrorpunn trHrerpaJr troA BHaHoM cyMMbr
L j*t

cki- S ,@l1t[=7@ay,
Lj

rAe f : k + i - Lb -1. Cornacno (5) s4ecr r (y) : Ai * Biy, r. e.
rj*r

ocrr: \ (a., * B iil lI T=F-@ aa.
T.;

Bno,r, trepexoA.s c rroMoqbro (10) H r,rHrerpr4poBarrlrrc ,,o f, rraxoAuM

Cri : q?urc lf ri @r) - fq (r1)1,

(14)

({5)
rAe o6oara.reno

Ir:@): 
Ai*-BiLr 

@ ltT-{ arcsin ,y I 
Bfrxx (l-.#)"/,, (16)

_-_LL(Lr-i) - _ At(Lk_i+1)rt: --fi-i Iz:-----'-. (17)

flo ananorusHofi cxeMe HaxoAfircfiABa Apyrlrx urrrerpaJra, BxoArqrrx B rrpaByro
uacrr (13):

I'tt-t
P -_j . fyl IIT - n, @) ay : * Q?ur (At _r_r * Br-utt,,) - qlur,fr,r,-r,_r(z), (1g)

tk(1-q)

1tu(1+q)
o --
\ . (y) {T=76 ay : f O},x (Ar*r * Brrr.Lr,) * q}urf r,,r*r.(- ,), (19)

x{*L

rAe

z : L')v Lylq?',y. (20)

vsilrnsa.E o6osuaseuue (14) n troAcraBJrflr (15), (18) u (19) B coorrromeuue (13),
oRoHqaTeJrBHo troilyqaeM

ra()"i:'lrfAr-r-r* Ar**Lr(B,r-r-r * Br*z)] *
2(2L

+ +{f r,rt+t(- z) - .rc,r,-r.-t(z) * Zttr,@r) - lni@r)l} ,

i:1

rge i:k+i-Lr-l; k:nt1, mt*1,. ., mz.
B raqecrne trpvMepa tro trporpaMue SYNTHEL 6ur paccqrzrau cr4Hrerr4sec-

nrafi cuenrp B yqacrxe [Jrrzn BoJrH or 2580 no 2590 A gns MoAeJrr4 aruoc{eprr
Itypyqa [5] c uaparuerpaMr{ T16 :9500 H nlg g : 4,0, fioroparr coorBercrByer
BBeB[e HJracca A0 V. Becr, yuacror 6rrn pazlur sa 333 qacrfi, r. e. mar Al, co-
craBJLEJr 0,03 A. B pacuerax 6rr.rrz upun.Errr co.rrHesuoe co[ep]fiarrrre DJreMeHroB
lr cxopocrs r.run-poryp6yJrenrrrocrr{ Et : 2 xrt/c. Curacox lrauzfi oro6pan c uo-
Moqblo ra6nraq [7]. Vsreurr roJlbno tu*trrr o[HorparHo trroutrBoBanrrrrx aroMoB,
TaH HaH r4MeHrro oHrz olpeAeJr.frror Br4A cleKTpa upra orr6paEEoM SHasertua 7"4r.
I{au6onee BarfiIryrc poJlb B aroM crrr{cne trrparor tru:rlauFell; lrx crrJrbr ocrIrdJrJrfl-
ropoB r{Br BB.Errrt za [15, t6], a [ns ocraJlbubrx nuumitr4cuoJrbaoBalz qauurre [71.
Bbrrracreuzs 6wnu Bl;rlrorrr{eubr na 9BM EC-1033 Hprrucnoft acrpoSuanuecxofi o6-
cepBarOprzr4.

Ha prac. I npegcraeJleHrr crruTerr{qecnue cnenTpbr, troJryqeurrbre rrp\r cfiopo-
crflx Bpaqenrzq u sin I : 0, 50 z 100 xu/c. Itax BlrAHo r{B HecrJra)fieHrroro ctrertr-
pa, Br,rqrdcJreHHoro trpr4 orcyrcrBr{rl Bpaqenmn (u sin i : 0), n rm6paHnoM yqa-
crxe rlpl4cyrcrByror xax cna6r,re, TaH r{ [ocraroqno clzJrlubre iltrr:r.r4lr, Hanpr4Mep
peaoHalrcHafl rrmrrra Fe II fu2585,876. Bpaqer{r4e BaMr,rBaer Bce cna6rre AeraJrt,
a 6;rraaHue ilurrrur cJruBarorcg B oAEy o6qyro 6neu4y. lI ecru Ha r{cxoAHoM HecrJra-

B

(21)



P/h)

2,rf,t

Puc. 1. C1rsretr.rqecxlle cIIeRrpbI Ea yqacrre 2580-2590 .4, paccvutauuble AJIE MoAeJIII arMo^-

"+.p*" r,upo*.rpuMll 7^,,, jgSOO"I{ ra Ig g:4npfi cxbpoctax Bpatqe,Ir.tr usinl:0
(ronraa crrJroilrnarr uraunx), 50 xrrr/c (urrpr.rxoBarr lrI,luur) r.r 100 Hru/c (mrapuax crIJIoIlEaff
utruua)

lneHHoM CtreHTpe HaOq[T],IBaeTc.rI oItoJIo 20 Aetanefi'.TO npI4 i, Sin i : 100 rlt/C
BNrecro Hr,rx M; Ha6[IoAaeM roJILKo rpl4 IxI4poI(I4e 6IeHALI. tr4e pvc. 1 xopouo
Br4AHo, KaK npl4 yBeII4seHuLI t, Sin i CyffiaeTo.fl paCCNIaTpI4BaeMLIfi yqa0Tolt IJItrE
tsOJIH.

2J80 2,ft0
hrfr

4. Cneprra c rrncrpyMeuTaJrbubrM upo{uileM

Crraxusague Ha6rroAaeMoro ctrer(Tpa, Kar( yRaBbIBaJrocb BbIIIre, trporlcxoAET
Tar(Ete rira-Ba r(oueqHoro paBpemeulr.E lrpl46opa. Ilplt BbrluoileHr,Irr cuuTeTlzqecaoro

ctreKTpa EroT a66eHT Mo?nHo yrrecrb tryreM cBeprnr{ c ulrcrpyMelrraJrblrblM lrpo-

{ureu (cn., nanprarvrep, h3]):

r1 (I) - I (L-?u')r(\;)d,?,; (22)

SAecs r (1,) aagaer pacflpe[eJrerrr4e Dr{eprr4r4 B cnefiTpe 6ea yuera r4HcrpyMel{rarlb-
uoro npo{zJr.E, a rl (I) - nocJre ero yarera, / (fo) - I,rHcrpyI{eHraJIE,HbIft npo-

$z.rr. Culataeu, uto {ynxqufl r (},") no-npe}ItHeM-y onpe4erleHa IIa I4HrepBaJIe

il,r, l,ry.rr], ilprrqeM Br,ItroJrr{.srorc.s cooruolrleuua (5). Ecnu upelraprzre-nsuo-6rrn
BbrrroJrrreH yrrer tspar{e}rr,rfl, TorAa r (I) onpeAe.rrel{a Ha I4HrepBaJIe l}u*,, ?u*,1.,

I,IncrpyuenraJrr,Irbrfi npo$u;nr saAaeM rayccllaHofi

I (?,_l,o):-l-exp l-(^=^" )'1. (23)- \" "v/ tfio L \ cr l " 
_r-o

rAeHopMr4pyroq,ufirllloiltldrerlrnr,r6panrax,.tto6u_t,,^ - Xo)d(I-to) :'1.Wa

(23) nerpygHo rroJryqr{rb, qro trapaMerp ct cB.rBaI{ c rloJlyrnlIpuuofi raucrpyMer-

I

{oI



TaJrbHOrO npo{)Il.rrn A],r npocrnrrr coorHorrre]rr4eM

a: Llql?f iJ,. (24)
IIo4 Al,r sAecb IIoApasyMeBaercfl rroJrHa.E rtrr4pr4Ha r{Hcrpyr[eHraJrr,Horo upo{nna
Ha ypoBHe noronaHr,r Maxcrn\raflbuofi tiurcHcr4BHocrlz.

floraras B paBencrBe (22) )u : )"rt r{ roAoraBrraa cro4a (28), roilyrraeM

rt ()ur) : h{j_.,,, t- (&/ )' ), 1x,7 at, +

N li+r

+: 
.5 

u., i- (+)'], riL cu", +
i -r 1.j

,;*
+,5 .-, [-(+)'7,,',or']. eb)

7'N' r

Paccrro:rpralr rrHTerpaJr nog BHaHoM cyMMhr; o6oguaqrau

Dsi:*'i'u*,t-(+|),oto. (2c,)Vxtd i,
Cor"nacno (5) a4ecr r (1,) : Ai * Bt 1., ror4a

i,, i+1

Dr,t:=+- ( u*, [_ f't'-r )'lra i* Bt]ictt".

3aMen.qfl rrepeNreHHyro rzHrerpupoB avus. ?v Ha ,c : (x,, * x)/cu, uaxogrzrr
1t r_},i*)la

r)lPuki:-.-;: ) r-"'(Ati Bi)"r- B;ar)dr.
v r o't'_ xi\t(L

OrcroAa HerpyAuo troryqr,rrb

DhL: #{.,., [- (&;a)'] -.*, [- ( ^o ;^,., )']J *
*Ait-BiLr [.,r(Jt;lr) -.,r(+)], e7)

TAE

u
,o

erf (r) - -= \ e-x'drvn i QB)

ECTb I4IITEIPAJI BEPOflTHOCTEft (CO.4EP?T{I4TC,E B fl3bIHE FORTRAN IV XAX CTAHAAPT-
Ha.fl MareMarr{rrecfta.fl $yuHqux).

ocraercs nafirr,r eqe ABa r4rrre'paJra r npanoft sacrrz (zb). @yuxqrza r (1,)
BHe.I4HTepBana. [1,i,^ fory*1j ne aaAana, fi [\lrfl otrpeAeJrerrgocry MBr rroJraraeMr (1.) : I upu I ( I, u X) ).ry*1. Torsa

rn('T
#_5_.", t- (&J1)'].ru il,:+-$e,r(&;!), es)

-l-o

-:- ( u*,,[-(+)'].,r, dx:+-+".r(^,,,- rn). 
(30)

'na xit, t

flogcranrar (29) a (30) n coorgortreHr4e (2b) r yqr,rrrrBarr o6oaua.reuue (26),

10



2,f90
forF

P.,C. 2. CrasteTlasecXue C[eI(TpbI, paccrll4TaEEble trpl4 nOJIyIntrpIrEe.sEcTpyMSETaJI6E6IO ryg.'
,irii nli : 0 (rorras cruomias iunut),0,2 A (mrpuxonar nuurs) m 0,4 A (EurpEas ctrrroltr-

uaa urauun)' Bpaqeurae orcyrcrnyer

oHoHrrareflbHo IIoJIyqaeM

r, (rr) - t -# [.,, (+) +.,r (--!ut-^o )] * !,,,,
rAe Berl4ql4ua Dyi Haxo[rzrcr uz (27).

Oopuyna (31) oupegeJrfler Br4[ clrErerr4arecKoro cileHrpa rrocJle cBeprnl4 c I{E-

crpyMeHraJruour* t fo6ntert. CneAyer InMerL ts Bl4try' qro B6IIaau I(oHUoB pac-

crrarprzuaelrolo I4grep3ara fu : for u l, : In-+r oHa MoE(eT OHaBaTLCfl He OTISHE

,osrr6ft, ra6 KaI( MbI He yqI4rLIBaeI[ BfiJIaAa tmuufr', npI4ML]IKaIoqIIx H oTpeBHy

iI,, I**r] c ero BHSITIHI{X cropo*, r. e. upn X, { fr u I } In*, (uanoltnult, uro

aA.ecr, ',p,nnro 
r (fu) : t). IlpotnxeurrocTb TaEIIx (3oH Heotrpe[eJleHHocTuD

oAHoBrrarrHo cBflBaHa C BeJIItqI{HOfi A r nr,rpaffienlll4 (23) gla IIHcTpyMeHTaJIbIIoIO

"?"+r"". 
rleu lrenrure g, T. e. rreM Bbrrrre pa3perleHrre ctregTporpa{a, teu rou-

Hee Bbrqr4cJrflerc.E orJrarxeuurrft ctreHrp s6ruau IpaHI4I{ paccNlarpllBaeMoIo I4H-

TepBaJIa.'FtaH cJle4yer LIa coorllo1rleur,ra (31), yqer uHcrpyMe]IraJlbuoro upo$ura cno-

l\:,lT)fr K CyMMr{pOBaHr{ro BHJra[a oT BCeIO OKpyx{amqero cleHTpa_uo 6onrmouy

"""ry 
,o16o l,p.-EC.nz 1y' AoCraro.rHo BeJIIzI(o' a BbIqI4cJIeHI4f Ha 3BM upOao[flT0'tr

c o6rrquofi ToqHocrblo, TorAa, r(aH rror{a3aJrr,r HaIrII4 pacqerr,r' npI4 TaKoM cyMMIr-

noRamr{tr Mo}I{eT HaHaIIJII{BaTb0.fl Bal\{eTHa.fl ourra6fa.9ro6u Id36effiaTb 3TorO,
', 

"porpr*one 
SYNTHEL Benr.rrzun r (Ir), n (fr) rn (fuir) u r1 (?vy) BbrqrrcJr.Elorc-a

c AsoftHofi Torrllocrr,Io,
Ha puc, 2 upegcranJreHH ^pe3yJrbrarr,r 

pacaleroB cl4HrerllqecKoro ctreHTpa

u ,o* o*6 yracrne 2580-2590 .{ grrr reK ?r{e rapaMerpoB Tn5, 19, g u_Et rrpl4 tro-

Jryrrrr4pzr{e I4HCrpyMeHraJIbIIoIo npoSunn A},r : 0 (uecr.rameuur'rft cuexrp),

OiZ i],i d. BrUir, r{ro curaHrzBaroqee Brrutr:atre paaperxeHlla upn6opa Ha cI4E-

terra.recxuft clexTp orreub HarloMrrHaer Aeficrsl,re Bparqeul4fl, rIoKaBaHHoe rra

pr4c. 7. 
M

(31)



U
2,f85

a,
2,f90
,o

Prrc' 3' floc.rregoaare.rrsusrii y.1s1 Bpau{eEr.rfi 3BeBALr rr pa,pertre'rrr cnc..rporpa{a
ToHHaE clJrorrlrafl Jrr{HI{E .- Hecura,fieHirblit cfiel{Tp, nlTprrxooo" ,rrrrn _ ,oa, 

'- --r*tq

'j'ii,lu: 20 Hx{.1c, 
'+{rrprra, 

ctrJrorrrHa{ ilv.Lr, - rocJre creprr{r{ c r.r,crpyr{cHraJr"# Hff"r:X-?HTr"ir;Y

|ry*. 4. 
, 
flpo{trlrr Bpaqeurr.E

o \3 - nol- u IrEcrpyMeEranb_
Ebrrr trpo(pt{rrr 1 (i, _ f,p) Rar(
QyEr(r![rr paccroflEtrf oT Ba_
AaEEo[ AJItrEEI BoJIEbI 19, BEI-
III{CJIEEEEIE COOTBETCTBEEEO trDII
u sin i : 20 nulc a Lt"r=:0,3 A

Tr. 5, Cpanncnne Bafir.{crr c[enrpa B r{rrrcpBaJre 2550_2590<.Acrporu Aulrrr (,8r,[]r'rrcarrra n L;;'(AJ i'rrl'f i',iro.,,r,r ,,1 rrrrr).r(rrlr crer{rpoM, Iraccrrrrrarrrrlru irpn i*, :'td-ob l H;; i#':,;'
12

lrda 2t/o
L,A

A, ro.uy.reunoli na cranrlr.rr.l
CO CI'JI ?ITEIIIII,I}I CI,IETETII IIOC-
(rurpr.rxonaa)

,/(A, -Lr)

r./h/

o 4/ 42 4J.
)"_*o,A



5. OruocureillHafl PoJIb
BpalrleHrrfl rr rrHcTpyMeHTaJrr'Horo upo{u'na

Peay.nE,ratoN{ rlpI{MeHeHrrfi rrporpal\{uu SYNTHEL 'susercfl clllHrerlltllecHrafi

CleHTp, B KOTOpOM IpI{H.ETLI BO B^HI4\[aH]'Ie KaK BpaqeHI'Ie 3Be3[LI' TaI( II pa3pe-

;;;; "o.*rpo.puO"i-ij, 
prt. 3 ,or,ur*u uocre4onarerns'ft yuet o6ozx pac-

*orparrror* ,66anio". Cua.rara BbIrrucJIeH HecrJIalgeHHr,rft cuexrp or HeBpaqalo-

;;fi";;;;;Arlburu* yqre,o BpaII{eHI,e tpnu sin z : 20 xwlc' tr4 s earrloce,r'Ie

Br,rrroJrr{eHa cBepr1a c u}rcrpyMeHTaJIE,HbIM upoSulelr, I{_r{ercIqI4M rroJryllupr{-

"i"il,, 
: OJd. g"nrM, rrro rrpr. ra*r{x B,aqeHrflx u sin I ,n AX,r Brrrrfr,e

o6oux arprpeHrou Ha cr^Hrerr4recr.infi cne*rp cpaBHltMo [o Berrlqr'Ige' O[uaxo taH

MoE{er 6irrr se Bcer[a. Ec,nw cxopocrb u sin I gocratouuo Berrr,tRa' a troJrylnlrpl4-

na AI1 AoCraroqHo MaJra' ror[a [o6asneHlae B pacqerll I4HCrpyMeHraJII'HOIo I]po-

rhtr.ns nnamTr{qecH.rd Hr4sero He MeHfleT B TO}I cl]efiTpe' noro-prrft troIyqeE .IlocJIe

ffi;';;^q;#;'"[p, *u^x c*opocr',x 'paqet''n' 
Irao6opor' qacro 6,saer

nocraroqHo yqecrb tor.xo r'IHcrpyMeHTalsnrrft upo{ulr'
lla (6) u (22) cJreAyer, arro r4 BpaqeIII{e BBesAbI, Id paBpeltreHl{e cnel(rporpa{a

BItilIosaIoTc,EBpacaleTcltHTeTI4rIecHoIoctreHTpaqepesuIITerpaJITI{[acBepTItI4.
O[uano ,p, at6* npo{llnt BpalqeHufl G (fu- - I.) ,""o cBoeMy BIIIy cyrqecrBeH-

Ho orrlrrraerc.E o'r'I,rHcrpyMeIrraJIbHoro t'po6'n' 7 (l - fo)'"8 rrort iltotttuo y6e-

lvtrbc^,, ,rpron"p.- iii +, rge npegcrasilennr sHarre,I'rfl {yuxqttrz G (r - I0)

i'i-1i : XJ"p" ru, *" rapaMerpax usin i u Al'r' rrro r{ Ha puc' 3' Bzgu.t''tto
B orJll4rrr{e oT r,,CrpvMenranruoro upoSurr, IrrMeroqero flpor.fl]fieHHr,Ie Hpr'IJIr''E'

y upo6unn ,prq.uiri"-C1i - l'r1 *pu''u' nes1q.96qe,al{br' rax xan Syuxqua
il ti - l,^) aaflaHa ypaB]IeHIleM sJrrll4nca (cu' (12))' Dro npunogrzr r( roMy' qro

irt"oarrrfl'u *a* 6u, o"rpe'aercfl ((oKHo)), rr [oaroMy Ilpu yqele Bpaqelrr{'r I4rparcr

poJrb Jrr4rrrb Te Jrtrtilmrr, HOTOpr,re [otraAaloT B IIpeAeJILI Tafiofo <oxua)>' flpra Aou-

)I{eHr4II ((OKr{a)) BAOJIb paccMaTpI4BaeMoIo cIIeKTpaJIbIIOIlo^ yqacTlta' Hor[a flpoI43-

BOII{TC.tr [OCJIe[OBaTenr,nrrfi yqeT BpaUIe;6-12lfl B TOSHaX Ie-: Irn, X7n1'1 14 T' I\"
oErrr4 JrrdHrrrd B HeM uo.snnsror"cn (c upaeoro HoHqa), [pyIIIe BbIxo[rIT 3a eIO lpa-

nraqy (c JreBoro xo"qa). 3ro ubmet rprdBo[I{rb H He6or-blxuu $lyxryaqrlflM
I4HTeIlcr4BHOcTr4 B AOBOJT6H6 r{eoEtIIAaIIHLIX na nepnr,rft BSIJLEI MecTax clel(Tpa'

B KOTOpbrx Ha rlcxoAHoM cr{]ITertLrlecHoM cnel(Tpe He BLIAHO HI4ItaRI4x lznr',Ifi' Ba-

MerI{M, qro rlocJre cBeprnl4 c r4,crpyMe"'uouiu'on upo{raneu uogo6urrx 6ny1-
ryaqufi ue ua6,;rro[aerc.rl." tr{ru*, upo{ra.nr, BpaqeHrrfl cyqecr,BeHrro oTJrrrqaercfi oT r4l{cTpyMerrraJlr,Horo

rpo{u,nn, ,oa.o*y yr"r ,rr* gnyx. as{exros Heo6xoAI4MO IIpoIdBBO[I{rb pasAeJIb-

,'O rra oCr{OBe ,"uodrrru* a'aqe,uft u Sin ; u A},r, Orlrerrzu, aITO IIpn I4C,OJI'3O-

BaHIrI4 trporpaMMlr SYNTHEL cBeprxa c upo$zleM Bpalqerrrs r4 sareM c I{H-

cTpyx[eHTaJrbHbra[ rpoc[rnreM saulaMaeT orleHb MaJIO BpeMeHIlI [o cpaBHeHI4IO

C BbIIII,ICJIEHI4ET{ UCXOAIIOIO HECTJIAEIEIIHOTO CIIEHTPA'

6. Ilpuuep cpaBrreurrr c ua6nrogaeMbrM crre$TpoM

B rtaseCrne flpr,rMepa CpaBrIeHI[fl CLIETeTuqeCROIO It na6nrOfiaeuoI.o CfleHTpOB

rra pl4c. 5 upuaeEenbr peayJrbratui-,P3c"'eroB rro trporparvrrrre SYNTHEL na uu-

;;p;;;; rrrirrt 
'+o X iizbio no 2590 A nuecre c perucrporparuuofi roro )ne vqa-

cr*a [JrE "u"p*rr"ui* 
,l L"o inO In;, uonyueuroftna ynr,rpa{-IloJleroBoM reJre-

;;;;-;;;qir" *a"rp""i,. auii".u ua6rronagu-oro ctreKrpa 6srila sHuorrlreHa

Zt.OS tggg r., onr,rcanr,re atrtraparypH nauo s [3]'--glip;;;;r;";;;", cr4,rerrrqec*oro cue*rpa He craB?rrrac' Ba[aqa [eraJrb,oro

aHaJrr{3a *r*rra"*o"o 
"o"ruuu 

11 Leo, IIeJIb cpaBHeEI/tE. COCTOflJIa JIIIUIb B oTo-

;;;;;;;.;rr-rurooree BaMerlrbrx [eraneft '-u6"o['"'oro 
ctre*rpa: rloaton'ry

;'?;"*;;; 6r;; trpr.rrfiro co.rHeq,oe coAeplr(a,'ue arreMe*roB, a rrar tro AJrr{He

Borrnbr 6un [oeorr,#;ffiil";;," A[ : O,? h, -l4"g"JrbaoBarracb 
MoAerrb auvroc{e-

ffi"I6py.i;1BT; ;;;;ilJ,p".,vr 7,6 -.: 10000 It u Ig E : 2' 6fi'ranraun H reM'

;A;p;id 6rn*rraft6or nn" I LA s [17]. Cnnsr ocqurrJrflropoB rroAaBJlflrorqero

oori'mrrrtuu ,rrrrti 6paJII4cb ,' to'"*ou [7]; xax orMeqarocb Bblme' arlll AaIrH]'re

Moryr coAepHarb cyqecrBeHHr,re oUl'rofiI4 (e ouroouoY -:^:topo*y 
saHl{ffieHl',Ifi

;;;i;""{gll. Hecuotlis Ha 3ro, Ra*t BtTAIro r'I3 pr'Ic' 5' n qelon corJracr4e Me}K[y
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ra6lroAabubll{ cle*rpoM rr crJla}fieHHbrrf cr.Hrerr4qecxr4M cne*TpoM troryqr4rocb"[oBoJrBHO Xoporxl{M.
cr'rranreHnufi creHrp, [peAcraBJrennrrfi ua puc. 5, Bbrqr4cJreH rryreM csepr*r.r,c r,HcrpyMerrraJrbHbrM npo$z.rrerr, r4r\reroqrrM floJryrrrr4pr4Hy li;:'015; i;;;il;rr[e]\{ B AaH}ro}r cJryqae r{o}r{Houpene6pevr,). }taixuaa aot*rpururafl AeraJrb Hapuc' 5 n Aer?creuteJrr,Hocrr, ,oaro* raa 4nyx, Tpex r4 60nee nragrafr, notoprre noc_re yqera r4,crpyMeHTarrr,Horo npo(,utn crrru"aiorcr a o6rque 6;;il;. ili;;;_ur,rft rprauep cJry?flr,rr qocraro.rrio y6ugrrerurrofr rarnrocrp--aque,n rex BoBrro]r{Ho_ctefi, notophle [aer MeroA czHTerr4qecHl4x CneHTpoB rrpr4 aEaJrr4Se cmJrbHo 3a-.6rengzponaHubrx cnenTpaJrr,Hr{x yqacrnoB.

Hoa6pr 1984 r.
,Ilnreparypa

' W:l#":i#i,';: 9[:':."'u{:.,'n' 
coseprxa,,re ?op'II.E r atuocgepax Am-area4.- A*po-

2. Jrn1utttxoo JL'c., pouiooiioa'i. M, Arrro"([epn ny.nr,rpyrcilIux trepeMeE,brx rrna 6
3l,rj! cosepmanre ropr4.rr B aBe3Aax 20 cvf, za eia,i'ddi-ulrir 6 Der._ Hacr. xu.,

3. Boapuryn A. A.. l:Ly!:1, p. 8., Ipanuqxuir JI . B, tr ilp. yrr,rpa{r.ro.neroBbrr-r rerec*otr
ffnacrno$rrarsecxorl 

craEr{rr,r <Acrpo',,r._'fi;;;;;;'A;rff;:,ffiij" , 1984, r. 10, c. 163_
4' Jln6utrrxoe Jf ' c' Trptnenerll4e rroAer'Ieri ar.rroc(pep trpft rrccJreAoBalrrr.l BBeBA nnaccos B-- G.- llao. 1{punr. acrpo(fua. o6.::19i]0,; . b2, c. 44-58.t 

fn\V.,i,i..%,y:r,1,3f;;ei;J r#i,'F, a, B-ani-ci srars._ Astrophys. I. Suppr.,
6' I(urucz R' z' ATLAS: a^computcr pro^g-ranr-for calculating model sl,ellar alnrospheres.-
" 

S_-i.1h:_.astrophys. obs. Spec. nep., rs?0. N 809;n. j_161.""-"t. Kut'ucz R. L., r'evtre*yrry E.A labre oI semie#firicalliyulr.r._ smiths. astrophvs.obs. spcc. Rep.. Jsz5, N.q6r: p. i:a"od^tifti; ;:;0r:66q. ii,t"ri, nlsrii:.1;;;,idi,r3j:8' Boapayn A' [., caaauoo l"t. i.'c.-w o-."q,,rro"opoa 4lx HeiirpaJrbEo.ro ]ileJre3a rr ero co-nep)r(anrc s arrroc0cpe.Co,ruqa.-- I,tae.'Hpir,rr.;;;fi,i;l;. ";"#., 
t98s, r. 20.9' Iruin A' w' Polinbfrirt puit]tio, ir],".tio, app.r'oximctions oI 344 atomic and r.olecu-lar species.- Astrophys* j .'S;;pi.,-l'95i, roll +s, 

-p.'tIi_:o5s."
10' AureLL E' H" Loosei,R. Formati'on,ir iii.'r*t.o"rii,irori rp*i.". r. sourcc-function cal-culations.- Smirhs. 

".t."pr,v.. "i". s'#".'ri;;:;'i'6'0b","i{"g6!:'n. ,_ru.It. Jl^to6unnoe,tt. C. O usrsrrc:rcltrau r[vurilrl
," *p.il;:"-9";{lq,ir. "0".1'i's?4,'1'.''s}]".:iill[?:"T'HoB 

B 3le3Aribrx atuoc$cpax - trlar'
'tz' ;aLzet'H' E" zutker -R. Table oI thc zeros and l:eight laclors oI the 1jrst filteen Lal.ue,repolynomials.'- Bult. a,"* .il,riir,l's#.',"isas, ;;i:;;;;;.' 1'd0"4,_,tot2.13' rpeii /. Ha6,rroaeHl.r.q rr aHarrB 3B.3AHbrx Qorocsep. M.:-Mrrp, 4cgu.496 c.74' Mitntas D.. Auir z. ll. t'lo"-Lrij "ffiJ;i'ri;o.rih;r;;. 

vi.'ili-t",rurr,enirg and roralion,. |1o1d*jrg o_[ H,.- astrophys."t.,'riib, 
""r.'ioT, p.'iizi:iiiz.'1o' lvlottu J ' Atc measurements of Fe II transition probabilities.- Astron. ancl Astrophys.[yppt., 1983, vol. b2, p. 87-6i.-- "'*'

" #:;i,1. *;r:'Td3il'llt:tt:l':'l'lion or gr-values' IV' Fe II'- Smiths. astrophvs.

''' YflNI,uuofln?oitil"Ji['Ir3|.'h.-Ao lb-'i,p".gianr 1 Leonis.- Asrron. anct Asrrophys.,

y.qH 5%.8

ATI},IOC@EPbI TIYTbCI{PYMUIIX TIEPEMEHHbIX
TItttIA 6 Sct.

rv. coAEPlruHUE TOPr4fl B SBE3IAX
20 CVn, 28 And, V644 Her u 6 Del

JI. C. Jko6rrMKoB, T. M. paqnorcxa.s

v vetrrpex treperre,Ebrx sBeBA Tr.tra 6 sct llero4olr cr.rErerr,rlrec,,ux crre*TpoB rrccJreAoBa*.ytracro* 4017-4021' A, coAepxtar\rzrt rrasrero Th II Ir01g,13. flpr.r Bbrqucre'u,n cr{Ererr.rqec*r{)LctreR?poB yqreEEI BparqeEr4e BBeBA tr rrEcrpyMerrralr,urrr.l npoSranr,. flytelt cpaBrregrr.E pac-crrr{Ta'Er'rx ctreRTpOB C Ua6riogaer'irlrr.r otrpeAelTerro coAep}fiarrl,e ropru (pttc. 2_5). lsrn.20 cvn u 28 And o,o oRaBaJIocE lroBLlme,rrbrrr 6o;ree qelr Ea [op.flAor( tro cpaBrre,r,ro c coru-qerr' a AJrff Y644 Her ua6nroH ropr{.fi cocraBlrr 0,b a.rroraprrsue.'v 6 Del flBEErx EpuBEaKoBl
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.Jr[rrr41r Tb II 14019,13 ue o6uapyE(ello:, I4 s','arbM cfiysae MoE{HO yl(aBar}'j TOJIT'flO BepxHIOIo

fparrr4qvcoAeplHaElrfiTopl'rfl;oIIacoBtraAae'r'ccorEeqEbrMSEaqellr4eMIge(Th)5:0',2'

ATI,IOSPHERESoFTHEDELTASCUTIPUI,SATINGVARIABLES.Iv.THo.
RIUMABUNDANCErrqtrrpSTARS20CVn,23And,V644Her,AND6Del,byL,S.Lyu-
birnltou, T. M. Rachttrirrir.-- For four 6 Sci variables the region of- 40L7-4021 A contai-

ning rhe Th II I4019;i-i* *q analysed "rl"g 
tnu method of spectral svnthesis' while

calculating the synthetic spectrai the stellar,rotat[n and the instrumental profile were taken

into account. Th" th"ii;; ulo.rarn". rru" l*-auiernrined by means 'of comparison of the

,compurerl spectra*#'#;'J;r!J.rrr-ftr*. t-5). For20 CYn and 28 And it appeared to

be more than bv 
^" ";i;;oi*ugoltoat 

nigf"' tU^" for the Sun' a'nf for\644 Her the tho-

rium overabundance ;;.; t; No aire"t in'dications for the Th II. 14019'13 line in the spec-

trum of 0 DeI have l.uo ioooa, and in this 
"ott 

iiis possible to estimate only the upper limit

of the thorium abundance; it appears to be identicut to ttr. solar value lg e (Th)a : 0'2'

O coAepmanIII'I B SBeBAax xllMuqecHllx aJreMeHroB' 6oree r'fl]fieJrblx' '"* 
ptg-

fttr{e Be}IJIr4, ,ruu"'io"Ji;;;;;;' B cnexrpax "o!y1"-"-":'^1 
BB.BA Jrrr,rrrr raftr{x

sJIeMeHTOB O6rrsHo BecbMa HeMHOIOSI4crrurrirr,,, cna6n I{ BaqacTylo TpyAHOO6Ha-

;;,i;r;;,";r:;6;;";;;;;;;;. 7r"*rroqeHr,{e cocraBJrrror conuue, rIIn r(oroporo

Mo}I(Ho[oJlyqaTbcIIeHTpbIcolleflbBI,IcoHI{MpaSperr]eHl{eM,aTaH}IteHeI(oTopI,Ie
Ap-aneaqsr' y KoTopI,Ix i,o,,T,EmeJIbIx arre}cerr,os SHaqI4TeJII,Ho ycI4JIeHI,I BCJIeA-

crlur" aEor[aJrr,Horo xllMltqecxoro cocraBa'

Topraft _ on,,,",,-,,a,6olue Tfl}IteJIbIx I1 HaI4Me}Iee Ilt^syqeEHI,Ix (c rouru ape-

Hr{f ero coAepffiaHr4;;-;;;;A;") anerrnenron. B cuexrpe connqa topraft rpeAcraB-

,JIeII [peE(A" u"o"u.p",oga'c,roft-rru:f[we.in, Th II },4019,13, roropafl pactroJlo}I{eHa

B r(pbrrle ropaaAo Oi"Lt "ourtoit' 
il:rrrtun Fe I l' 4019'05 l4 coaAaer sAecb AoroJI-

Hr{rerrbHyro [eflpeccrrro c sHBI4BaJIe"t"ot-urr',rpunoft oHoJIo 5 rtA h]' flpyrze

.trrrrulrvt Th II erqe t'uOt"' Coue?tr1lle-ropll'fl tra Coluqe-'-nafi[enuoe ro iltrutrl

?\4oLg,LZ, paBrro lg;iT;i" r-6,i lil.,Buecr rr [aJree Aa,rrr,re o x,rMr{arecroM co-

craBe rrpr4Bourrrr'u o'6i#ioft lorapu{urauecnofi [rftaJre' fAe AJIfl BoAopoAa rpu-

""'fi l$, "ulP" ;" L?;1'", qro v B B e 3A " 6t"-*T:iTTi :::T' li;'"'** J#',;
8000ttupraua6r'rtneropl4'rHarlopflAoKi''eT'lq'uur4g-JrTrraua6nroAarscfl[o-
'craroql{o 

"rrru*ru, ' 
oo'i' "uo'u"5!nl"'"""t 

-ilrr,Llfl 
Th II 14019 'L3' Wa alerbr-

pex Am_an" ro, ,nj# Jo""rr""""* 
-; 

t 3 i; ; ;p ;" geft crnr.rrenr_xo 6,n a o 6napyxeua

r{er*afl lru,,rtr l"+019,13. Coorsercrsyioqbe efi coqepmaHlle ropllfl cocraBrlrlJlo

lEe(Th):1,5-:-t,B,t.e.6o,lreeqeMHatropfiAol([peBbIIIIaJIocoJlHeqHoesEa-
,"t"r-a Ig e (Th)6 :0,2'; r,rrnr^r os^atrerrr1rTh,fi xnnracec*rr-

flepeueunrr" rrrX'5's"t, HaH r,r Am-eseeAbr, rdMeror aHoMaJlbEbrft xlmtracecHl4v

cocTaB, trpIIqeM oTI{ocIITeJIbIIo Tf }fieJlble SJIeMeIITI,I oKaSbIBaIoTc.g B r,ra6brTHe.

Crre4onaterrbHo,co[epffialIl4eTopIl-'Inaruoc{epaxsBesAturra6Scttaxmelto.
*'ir"#X'##f"il3iilI""1}:1hn:rpanr'ur'rfr 

{li^"::-1-19 
L7 -4oz| A' coAepxau{ran

Jrr{Hr{ro Th II },401g,13, y qerbrpex BBesA yxaaarruoro trana: 20 cvn' 28 And'

\644He* O O.i. $ri'rJ"rnn 6'urrr r..o.Absaun HaMI4 parree t4-61; AJr'n r(al*-

[oft ns uux 6r,r;nra-n;t;;", e{s_exrunua.fl reMtreparYPa 7a$, yc1operrl4e cr{rlbr r's-

?fiecrr4 g, 
"*oporru*'^?rrip";vpoyJrelrrHocrrr 

g' 
"-!"j"^953lrrre 

p'rlAa arleMeHroR'

lllflenerwAaHHbIe'MbIM0IJII4BI,IcI,I0JII{Tbcl4HTeTl4qecrtraftcuertrpBIIIITepBaJre
4oL7_402l,Au,naprrzpy.gCoAepEtaI{I4eTopI{,fl,4o6rarrcryAoBJIeTBopI4TeJIbHoIo

'corJlacldfl c ua6nroAaeMbrM crrerTpoM'
PacqeTl,r cI,{HTeTI4secKI{x c[eHTpoB BI,IIIoJI}I flI,llcb C IIoMoIIIbIo Ip*"^1P:IJ,

TSYNTHtrL I7f . il;p;;^o^'u'6opt;mlufr' rr rrx cl4rlax ocqrlJrlrflropoB IroApoouo

paccNIoTpeIIst3]'OTMeTIIMToJIt,Ho,,,o,*u*rag[3],BBbIqI{cJIeI{I4-fIxl{c[oJlbso-
BaJIoct, B0 ;rurruft, IIpIIHaAJle}Kaqr,rx 25 pasII{qHI,IM aToMaM I1 I{oHaI[. B [3] orru-

,caHbr rr [pyrr4e ;;;il;;;;o*oi"u" tip' o'pustJreH]4r'r--co[ep]r(alrr{n roprrE'

Ha6rroqatelr,ur'rft MareprraJr or'rl ndnyue" 1u ctrenrporpa{e Sottyca HyAe

2,6_u renec*"r,"ffi;;;;;;# u"rpo+rur"ecnofi o6cepnaroprzn. cnelenLI-rr o r.oltrt-

qecTBe r{crroJrr,soBarrr{brx ctreHTporpaM},I I4 I{x [Ilcilepcl{Il [pI4BeAeHbI B ta6l' 1'

Bonee AeraJrbHo ua6lroAaren"rr"r. uurrruie o6eymAaro1lun s-14-61 ' [lr Ha]I{A'ofi

:3Be3AbI uo ABYM I4JIIIL TpeM 
",,.*'p,I'pulrn,talr 

6nrrra trocTpoeHa ycpeAIIeEIIafl 3a-
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Ta6nrqa I
Ilenoroprre cDegerruf, o6 uccaegoraEnbrx Baea[axu na6arcr4areJrbf,ou Marepuane

0 sin i, nM/c
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trr{cB ctrer(rpa Ha yqacrKe 4017-4021 A, xoropar BareM cpaBrrraBaJracB c cnHre-TItqecKIrM CtreriTpoM.
flpz nrrurzcIreHilfi cl4,rernqec*zx crre*rpoB yqr4rbrBaJrocb Bpaqe',reBBeBAbrr{ r4rrcrpyMenra.nrsrrft upo{znr, 3 coorBercrBnil c uerolraxofi, ,;;a;;;ft ;1;i.,{nx cxopocrtr Bpaqenr4.tr B HaqecrBe 

_Hasarb"^o"o_oprdru2r(e}rfi.8 6pa.rrrcr aua-qeHr{'E u sin i "' ^::::= {ecvrz " ov"vsii t-gi.-ari.""""14 vro,,'nrllcb ra*r{Mo6pasolt, sto6or [o6zrr,c.s Ha]rryqrxero corJracr4.E MeH{Ay pacqeraMr4 z na6.rrroge-Hr{-EMr{ B rbonue y^:!!_9""" 6.n-euA, pacrrorrox{ernux ud coceAcrBy c trmnmefr.Th II 
^401g,-I3. 

vrovyeH'.'re 
"r,opo"r, u sin r oorrurrr"J HeMEoro HuH{e aHaqe_nrafi' npzneAeH,hrx s [B]' 3ro o6iscuserc.rl reM, qro AaHH.re r{araJrora [BJ, uo-BT4IAI4MOMY' HECI(OJIT,XO SAB'IMEH'I. rIPTAUZUA COCTOI.T B TOM, STO B OCUOBY [8JnoJrolr{e*a crapa.s 

',r*aJra 
cxopocrefi Bpaqe,rlfi- coerreoia, B ro Bpelr.E r(afin nonoft, 6ouee ro.rH_ofi ruxane ioro rxe ;r;p; tg] ;;;;;"[*rrn re,Ae,rrr{.tr H tro_Hr,)HeHrrro u sin l' v6el.urt cs B aroM Molr{Ho Ha oc,oBe pzc. 1, ffi6;;#;;r*BeJrr'rquHbr u sin d raa [B] rz [g] a"rrs A-anea4 c MaJrbrMr,l c*opocr.EMr,r rpaqeuua (,rou_Hee' [JI.s BBeBI or noBAHr4x B Ao paunzx F). BzAz*, rri- *ururr",r;y;;';,ffi_nygrr [Bl ger?crorzrenr,Ho [aer BaBbrlreHrrrre Bgasegu_s u sin l. lJ cpeAuelr paBJrrr_sze cocraBr.ser 8 xu/c. Mnr snqJrz ary rorpaB*y r4B AaHHhrx" fbi;;;;;r"rH;;c*opocrr4 Bpaqe'r4fl riccJreAoBaHHr,rx BB'BA trpzBeAe,hr s ra6,,. 1. B;;;;:;;;sa,br 

',aTre*fifl- 
U Sin l, nafigeHHr,re r{3 c.,*rerr.,,ec*r4x Ctre^Tpo", grnArur, ;;; ir;;_JrroAaercf xopomee co",racue arr4x AByx HesaBr4cr4Mbrx 6,pegeounzft u sin l.Peaynorarr,r conocra^BJreHr{.8 pacqerHr,rx cne*TpoB c na6.rrroAaeubrMlr [pe,_craBJrelrbl IIa prrc' 2-5' Saecr npznegenrr crJlalr{enHbre cuuTerrzsecx,re crre^Tphr}troryqe,H.re rrocJre ysera Bpaqe*ufl u rrocJreAyrcqerz cseprxz c r4'CrpyMeHraJrb-num upo$rz.neu. Pacclrorpzu Karr{Ayrc BBeBAy orAeJrr,Ho.cpegz tr.erblpex r4ccJreAoBarrlrbrx BB.BA trepeMe'Hafl 20 Cvn r4,reer nau6oreearroMaJrb,brfi xrzurzqecnnft cocras . rLe scex paccM.TpeH,hrx aJreMelrroB y Hee?oJrb*o c. N rz o uoxaaarz coAepr{a'r4., o.r-*"or"ri'iffiururouy (cru. [4] ra[6J)'.('na arreMeHroB ,, xunrv;a;;;*es zg6,rox n cpe4neu a 5 paa, a Arr.npenxzx BeMeJrr, - Aar.e s 20 paa. B^cnexrpe aroru snea4L qer*o Br4AHa r.m,r4frll rI x40tg,tB (puc. 2). Crusrerrurecxr{ ."..ry,n ;;p;;;;;"npor4aBoAr4r na6.uro_laeMyrc ,rv*mto rprrconep*{ar{rar{ ropr4.E tg gllt ) :'!A:;;6;;;;;;;,;;;;;;:

AoH rrpeBrrrraer corrHeqHoe Buaqenze lgi (Th)o : 0;r. H;*", orMerurr,, qro,6larogapr lranoft cxopocrr4 upaqerrrr 14^ cpaBHr,r?e.nr,no 6onrrrr4M arroMaJrr4.EMxrzMr4secHoro COCraBa, il,*mrr B ctreHrpe 2o^cvn orooa""o pesKr{e 14 r.rry60xze(cu. pzc. 2). ,[nn rpex- Apyr-],rx BBeB[ 
"6re*,4u, 

uo,rrrar, ?rJree crJraH{eHHbrMr,t r4paaMbrrbrMr4 (puc. B-*5).
Enen4rr, pacnoJro)fierrrrbre cJreBa or rru,mu Th II l,40lg,lB, cryxar ocnonofiAJr'fI trpaBfiJlr'Horo coBMeqeHr{.s crilHTerl4s€cr{r4x z ua6.rrro4aelabrx ctrer{TpoB B ,nB-6pauuorrt ,HrepBarre Arrr, Borr,. Orz o6paao;;;";;;#;^ri e. I, Mn I, Ti I,

9l Irl zr rr, norop"r" nepeHaJrara rorcfi vr cJrr4Barorc.E, rJraBHbrr,r o6paaolr za-saBpaqe,rr.rr. cor.nacrae reopuil z ua6.nro4enzfi, xan;;;;"-;ffi,c. 2.-.b, BAecb Ao_crarosHo XOpO,,ee. SrraM uo[rseD,{traerofl AOCToBepHOCTu ,rionrr"c*OrO COCTaBa,nafiAeHnoro HaMlr B t4--61. Jkarni B'He^or-opbrx crysaflx, IrorAa coAeplr{aHre Ha_xoro-yrra6o arrer,re,ra 6'no onpe4erre,o 
" d:6f ;;rd;H; (HanpaMep, no oA_nofi -4n yu .Imnmm), r4Ho rAa Bo BHuft arr a 
".o 

oroa 
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Prc. l. Cparueur,re BEarreEr,rfi u sin i
rro Aaurrr,rM t8] r [9] Alr.8 sBe3A r(JraccoB
B6-F2, rrMerotrIr.rx MaJrbre cxopocrrr Bpa-
trIerrr4x (6es crepxrr.rrauToB)

Prtu) Th II

4a/7 4O,/,? 4"02/
A', A

Puc. 2. Conocranlreur,le ra6tronae lror.o
crrer(rpa BBeBAr,r 20 CVn (cnnonuaa
Jlr,rEr.r.fi ) c cr4 ETerI4qe cr{r4 M cn e r{Tp o M (urp ra-
xoBaff)

r./h/ Th iI
lo

40/7 40/,? 4"02/
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Puc. 3. To xre, qro Ea puc, 2, AJIE aBeBAEr
28 And; lg e (Th) : 1,s

Pril Th I
at---------1

' ,z/7 4r/t 4ZZ/
A,fr

Puc. 4. To xre, qro Ea ptr,c. 2, IrJrs BBeBAr,r
V644 Her; 1g e (Th) : 6,7

r/A/ Ih II
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lo

48
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Pllc.,5.-To E{c-, sro Ha plrc. 2, pnn anee4rr
6 Del; 1g e (Th) : 6,2-

Vxasano rroJrorr{eHr,re flr4H[r.r I Th II l,40tg,1g;
lge(Th):r,4

rtrrre ocrar_oqEbre pacxorfiAerrurr B EeHOTOpbTX 6nen4ax BtrOlrlre Morr(Ho o6,r,fl,c_Errrb omu6HaMII Ea6ilroAeHrrfi.
flepefi4errr retrepb K paccMorpeH[ro peByJrbraroB Arrfl" 2g And. ?Ia ra6t. 2,

rAe rrprrBeAerrbr ocEoBHbre trapaMerpbr lrccJreAoBarrHbrx BBeBA, BrrIEo, sro 2g And
.EBJrflercfi Ha}I6oree rop.Esefi 3Be3rofi B rra[reM ctrrilcfte. Sraserie lgg v "., 

,a"_
?r(e-Har{6oJrbmee u, RpoMe roro, cpaBlrzTeJrbrro Bhrcor(afi cr(opocrB BpaEeHrrff (cM.
raoJr. T ). IJce Bro trpraBoAtrr n roMy, qro Jrr,rrrrfl Th II 1,4019 ,13 y 28 And nnrrs_
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zr,b,H lcs

Ta6iruqa 2

Ilapanerpr,r rrccJreAoBaurrr,rx BBeBA

E1 nu/c l, 106 rer

Xr,rl,rr,r.recrir,rfi cocran

l^,,,"

0,54

-0,04
-0,29
-0,L7

tril

0,87

0,39
0,11.

L,a4

0,82
0,51
0,67

A14r cyqegrBeggo cra6ee, seM y 20 CVn, xor.n coAepll(ague TopIIfi B4ecb OToJIb

E(e Bbrcortoe: 1g e (Th) : 1,5 (Pr,ro. 3).
3ses[a Y644 Hex, EaIIporuB; EBJI.flerc.E sau6onee xono[uoft II3 paccMor-

peurrbrx (ta6l. 2). Jlurmr, Th II sr4Ha B ee ctre1rpe (puc; 4), o4naHo eft coorBer-
[rrv., 6Lree oraHoe cogepgarrue ropr{ff, qeor s cjiyuae 20 CVn ra 28 And:
Ige (Th) : 0,7.- tr{, ,"nogerl y BBeBAbr d Del fisHbrx trprr3rra1oB 6wt;g1afi Th II },4019,18 ne
o6napyrxeuo (pzc. 5). Ha ctrer(rporpauuax 6 Del g o6ilacrtr aroft AJrrllrbr.BoJIIrbr
sa6ntlonarorcrir-u clra6bre {.rryxtyaqrtr uureucr(Brocrlr rra ypoBrre rIryMoB {oro-
trJracrr{Hl(rr. floatolry B cryqae 6 DeI uu ubmeu yxaBarb Jlumb Bepxuroro rpa-
EZItry coAepll(aHl{.8 ropufl; oua CoBtraAaer c coJIHeIIEbIM sllaqeuuelt Ig e (Th)6 :
_no

Tartrau O6paaOlr, uB qeTblpex UCCJISIOBaIIErIX IIaMtr trepeMeEHbIX Tl4tra
.6 Sct y ABYx 

-sseaA,'20 
CVn r,r28 And, o6napyxten trB6blron-topun 6onee selvl

,, ,rop"no* rro CpaBHeHflIo C CoIH4eM, Y Y644Het aror Es6blrolt cocraBJlfleT

ro,rsro 0,5 r lorapu{ue, a y 6 Del coAep}I(agtro ropufi He IIpoBbIInaer coJIHeq-

Horo Bgaqesu.a. B6an[Haer Boupoc: troqeMy y oAEtrx aneag 6 Sct sa6fiIoAaeros
uB6bIroK ropILE n atrrtocsepe, n 

-to 
BpeM.E l(afi y ApyIEx-IaIoro us6blrlta Eer?

Anarorra.Iuirft uoopo, soa"rn n [3] upu alraJruae nir;uz Th II 1"401,9,1'3 B clreHr-
pax Am-aneag. Oiaaanocb, qro uB qerbrpex u-syqeuu-brx r [3] Am-aneBA y rpex
,coAep)naur4e roprrfl cyqecrBeHuo nosrrmeno (Ig-e (Th) : 1,5 +- 1,8), a y qer-

neprbft BBeBAbr uzxamoro ua6rrtxa roprr.E Ee Ha6JrloAaercfi.'B ra6n. 2 npuuegeHbr ocgoBrrbre trapaMerpbr I{ccJIeAoBaIrHbrx BBSBI: e{{glt-
'rrrBrra.E reMtrepaTyp d Te6, ycg.opegl{e cuJIbI r.fl}I(ecTfr. g, CfiopoCrb uzrpOtyp6y-
JreHrHOcTrr !1, uaCCa M, tOSpaCr t fi CBeile11frfl o COAep1r(aEuI( EenoTopblx aJIeMeII-

ros. Benu.rtiir; M m t 6:,lnu otrpeAeJregbr u t4-6]. Cogepmaurae aJreMeEroB [arro
rro ornolrreHulo H Coruqy, naupunlep [Fe] : Ig e (Fe)* - lg e (Fe)6'

llz,ta6n. 2 ne suAHo naxoft-nra6o cBfr}v. Me}It[y coAep]r(aHrreM ropufi 4r:M:
ueparypoft, Maccoft uJrrr Bo3pacroM BBes[bI. Harpllrrrep, nns 28 And u 6 Del
srrl napalrerpU 6lraantl ITJM Aa)fie gAI4IIaROB5I, oAEaIto [pI( aroM- Buaqerrlfl
lge (Th) paaiuuarcrcauat,3. Bonee otrpe[eJre,rro Mo]n'o roBopxrb o6 ot'lruqusx
B xrrMrlqeg1oM CocraBe. Bsime yxe otmeuaJlocb,,qrg Ats. 20 CVn o6napyx(Ollbl'
nall6o.nrurue anoMaJrrrr4 xtrMr4qecnoro cocraBa.. O4u0nperrtenuo y sroft SBOBAbI

naftAeuo Bblcog.oe co4ep)fiautre ropl{.g. [pyraa sBeBAa c BbICoI(uM cogep]I(aEtreM
'ropll.fl? 28 And, xor.E tr IIe crOJIb IIeI(yJIflpHafl IIo cBoeMy xl{MruecnoMy cocraBy,

r{Meer coAep}fiaulru ,"*""rou or Mg no iru cpeguem.B-2'paBa Bbrltre, tev' Y644
Her ztu 6 Del. VI nce )fie HeJIrB.E yrBep)fiAarb, qTo I'1366110I( ropl{tr oAEoaEaqEo

CB.aBaII C xuMIIsecKIIM COCraBOu. ftan BEIEO Ua ra6n. 2, Cogepxtalll4e ]fieileBa

UJrrr.pe[Hr,Ix BSMSJIB y 28 And u 6 DeI tro_qru oAI[EaKoBo' B ro ]fie BpeM.fi cogepx{a-

EtIe Toptr.E y III41 SI4JIL119 pa3ilI4qaeTgg. Heo6XOAIIM6I AaJlrlIeftmue UCCi1eAOBaEufi,

srO6BI-naftrra [pzqI4HbI doou-r* rapraaquft CoAep?I(agufi ropl4.E B arMoo{epax
Am.anea4 r,I BBeBI ruua 6 Sct.

Hoa6pr 1984 r.
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* 1n.E.l - cpeAHr.rit ug6rrton B coAepE(aEI,IrI pel(fiI4x seMeJIb.



7.

2.

J.

4.

Jlrrreparypa
Ceeepntrli A, E. O coA0px{aur.rr{ ropr4s Ha Co.ruqe.- I{an. I{pnnr. acrpoSraa. o6c., 1958"
r. 18, c.96-104.
Andersen 7., Petkou A. P. Th II meanlile and the solar thorium abundance.- Astron.
and Astrophys., 1975, vol. 45, p.237-238.
Jlru1umnoe JI .C., Caoau,oa 14. C. CogepmaEr,re ropr4rr B arr{ocabepax Am-aneag.- Acrpo-
Sraar.rxa, 1985, r. 22, c. 63-74.
Jlro6utnoa JL C., Paqnoecnan T. M. Arm-oci[eprr uy,nr,cl.rpyrcil{Irx neper{enubrx rtrna E
Sct. I. Alrarza cner{rpoB aneag 20 CVn u 6 Del.- I4sn. Itpnrr. acrpo{rua. o6c., 1985,
r.7'1., c. L27,

5. Jlp6uunoe I. C., Paqnoacnaa T. M. Atuoc(fepn tryJrbcrrpyroqrx flepeMeuubrx rr.r[a
0 Sct. IL Araur.rs ctre$rpoB auesq 44 Tau r Y644 Her.- llaa. Itpr,ru. acrpo{uB. o6c.,
r. 72.

6. in6innoe il. C., Paq,noecna* T. M. Arproc(feprr ryarcupyroqtrx uepeMenubrx runa E
Sct. IIL Asarua crrenrpa BBeBAbr 28 And.- llar. Itpuru. acrpo(fua. o6c., r. 73.

7, Jfro6unnoe JI . C. O BbrrrrrcJreurrrl clrnTerrlqecrux cIreKTpoB aBeBA E Conuqa,- Hact. ttu.,
c. 3.
Uesugi A., Fukud,a 1. Revised catalogue
Astron. Kyoto Univ., 1,982.
Slettebak A., Collins G. W., Boyce P. B,
velocity determinations.- Astrophys. J.

of stellar rotational velocities. I(yoto: Depart.

et al. A system of standard stars for rotational
Suppl., L975, vol. 29, p. L37-L60,

ynII. 5%.33+52&.3b2

O TIEPEMEHHOCTII AMIICC?ItrI H"' B CIIEI(TPE Be-BBEBIbI 28 Cyg

A. E. Tapacor, A. I. Il{ep6axon

B resestle tpex trovefi ']-,0_1.,2.08 1981 r. trofiyrlego 89 cuenrporparulr 28 Cyg c gucrepcraefi
38 A/mrrt. B ator treprroA onBIrBaJreETEaff mlrpuua annuccraouroft rrur'un Ho MenflJracb B trpeAe-
Jrax or !,2 go L7 A, torga KaR orrromeur,re V/R ocraBaJrocb trocronrruhrM. O6napyxteuo, rrro cy-
qecrByer treprroA B r{sMeEeEl{sx W*Ho, panumft 0,35 cyr zura nparrnft euy 0,70 cyr, Koro-
pbrt coBtraAaer c rrepl{oAotn rsilreseszft 6tecna tro AaEEbrM Curaapa u ;1p. [8]. O6cyxgarorca
BoaMolnubro MexaEr[BMbr tamot nepelreEuocrtr,

ON THE VARIATION OF H* PROFILE IN THE SPECTRUM OF Be STAR 28 Gyg,
by A. E. Tarasou, A. G. Scherbakou.- Eighty nine spectrograms of Be star 28 Cyg wers
obtained during'three nights in August 1981 with dispersion 38 A/mm. During this period
of time the equivalent width of H", emission has been varying from 12 to 77 A, whereas
the V/R ratio remained constatrt. The period of brighlassg variations was detecteil being
equal to 0$35 (or 0+70). It agrees with'the period of light variations according to Spiar
et al. [8]. The model of the magnetic oblique rotator from [t] is consideretl as a possibls
one to interpreto tho observational data.l

Brrcrprre Bapuaquu 6necna y pflAa Be-aneag xopomo rraBecrubr. B uexoropux
cryqa.Ex (1, Eri, EM Cep r4 Ap.) ycrauoBJreHbr cra6urrnbre treprroAbr lraMerreHu.E
or(oJro oAHr{x cyron IL, 21. Ectr tanrxe yHaBaHrrf Ha BoBMorr(Hyro treprroArrqHocrb
c_ueKrpaJrBHbrx xapafireprrcrr{K Be-enea[ B roft ,r(e BpeMerrHoft mKaJre t3-6].
Oorr u fleupoyg [3], a raxrxe Baa4e [4, 5] v llepcu rr Ap. [7] o6cyxgaror ra*yro
trepuoAuquocrb y 6 Oph, ,28 CMa n [P. B paMr(ax rrrtroreabr rrepaguaJrrr{brx tryJrb-
caqufi Be-anea4.

Xapuaueq [t] upuuenaer BErrMaHue r( oAHoMy Bbrpa]fleuuoMy rutry 6ucrpofr
treproAr4qecxoft repeueuuocru 6tecxa, na6.rro4aeuoft y EM Cep (P : 0d,806),
o Ori E (P = 7d,791) u, nosruolr(Eo, y LQ And (P : 0d,623). Tzuuuuofi An.E
oTIIx trepeMeElrblx .EtsJI.EeTc.E ltpuBa.fi 6necxa c AByM.E troxorr(uMtr MlrrrltrMyMaMtr
u Mar(cuMyMaMrr trptr orcyrcrBrrrr rraMeuenuft JryqeBbrx cnopocrefi. V o Ori E
Ha6ilIoAailaob oneKrpaJrbEa.fi trepeMeHrrocTb r {aae c {ororvrerpuqecHl[M trepr{o-
AoM, TaHa.E )fie trepeMelrIlocTb Mo?fieT 6rrtr aauogo3peHa y ocTaJrblrBrx AByx BBeBA.
flo unenuro Xapuanqa [1], ator rr4tr trepeMe]ruocrr4 Mo]r{Ho o6racnurr, uprruflB
MOAeJrb MarHr4THOrO EaI(JTOEHOTO pOTaTOpa.

8.

9.
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Cnzap u Ap. [8] upoBeJrr,r {orouerpuuecxtre rra6JrroAeuufi r(Jlacctrqecfioft Be-.
SBeBAbr 28 Cyg B resenlre qerbrpex rrorreft B uroJre 1978 r., tro noropbrM oEE o6ua-
pyx(rrJlu repuoAuqecxrre Bapuaqtru ee 6recfia (P : 0170) c aMtrJrury[aMtr
0ry07, 0'l'08 r 0ry10 n norrocax V, B n [/ coorsercrBeuuo.

28 Cyg 6rrna pauee BnJrroqena HaMu B rrporpaMMy trccJleAoBauufi ctrenrpaJlb-
Eofi trepeMerruocrlr Be-anea4. Hraxre o6cym4arorcfi poayJrbrarBr Ea6JIIoAesufi aroft
.BBeBlBr B TerreHrre rpex uoueft tgSt r, B cB.EBu c uaJro)fieuuErMrlr BBrIrre trpo6[eMaMr4.

Ha6urcgeuu s. a rx o6pa6outa

iHa6nrogenur 28 Cyg rpoBoArrJrr(cn na 1"22-cu reJlecrotre ltprrucnoft acrpo{r-
Br4qecxoft o6cepnaroprru co clenrporpaSoM ACII-1t, coqJrerrenrblM c oAlronacnaA-
urrrvr OOfI c BoJror(orruofi ournnoft. Crenrprr {ororpa{rapoBaJrzcb s o6racru Ho
Ea acrpolroMmlecxyro trJreHr(y A600y c artctroatrqusvu 7-1,0 MZE tr pacmupfl-
Jrr,rcb Ao Bbrcorbr a t urvr. .Ilrcuepcus cocraBJr.EJra 38 A/rvrrnr, qro o6sctrequBaro
ctrpftrpaJrbrroe paaperneutre' I A. Bcero Ba rpu Eoqtr ua6nrogenzfr. L0, 4.1. u.

12.08 t98t r. troJryqeuo 89 cuexrporpaMM BBeBAbr. O6pa6otna Mareplrarra trpgtr?-
BoArrJracb ua urnpo{oroMerpe unreucurnocreft c rrrunpo-0BM <Tlcnpa 1256>

[9]. IIo ctrenrporpaMMaM BbrqrrcJrfiJlacb ar{BEBaJIeETHaE rtrtrpuna Wy gayxroMtro-
uenTnoro upo$unx aMuccnonrofr. nmnuu H* u orpegeJrfiJlacb BeJIr[rIrEa ornortre-
Errfi unrerrcusnocreft crrHero u Rpacuoro fioMtrorreuros V/R. Omu6xa otrpeAeJle-
nfrfl Wt" co'crasilsna 0,8 A. Mero4nra o6pa6ornu tr crartrcrllqecxoro aEaJItrBa
ctrenrporpaMM orrrrcarra HaME e [6, L0]. Peaynrrarrr o6pa6otnu rptrBeAegbr
r ra6ruqe.

Ff Peaylnrarbr Ha6rrrogenufi

ffi ltlpo{urb aMrrccrrr( Ho y 28 Cyg uonaaau Ira puc. t, ue xoroporo BuAEo? qro
ee urrrerrcnBnocrr 6o.nee seM B ABa paBa trpeBocxoAnr KoETrruyyM. JIfrEfrfr coorolrr
r{B AByx RoMtronerrroB, p as4eJrerrnrix c.ra6rrrnr a6cop6qroulrbrM trpoBaJroM. Tanofr
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'Pvc. 7. Br.r4 npo{urn Ho V 28 CVg

CJIeBa BBepxy uao6paxen lracurra6 rrlriaJrbl r{HTencuBuocrel-r D eluHr{r{ax HoHTntryyMa BBeBAbr

Pnc.2. Cpegrax Rpr4Ba,rr r4atreEeur.rfi anBrdBaJrerrrroii muprrrr AJrE P :0,35 cyt
a 

- r{H[uBrrtryaJrbHble ToqI{I{, 6 - c y.reToM BJrrrflHlrfl $orouerpuvecrort nepelrenuocrn

nug npo{r,rrfl rr4rr4qeu 4nx Be-sneBA, BrzArrMbrx c rroJrroca, y r(oropbrx sin I 6nz-
;Bon K uynro (polar-on stars).

tr4auepeuza orHorrreHr4.fl V/R ynaarrBaror Ea ro, arro Bo BpeMrr Harrrtrrx sa6nro-
genrafi Dra BeJrr4qraHa He r4aMeH.ruracb 6orr,me rreM Ha l0o/o npu o; (V/R) - 5%,
Sxsr,Isanentr{afl IrrldpraHa lrtrrnnfr, rrarporr{n, oKaBaJracb uepelrenuoft rax or trostr
r( Hoqr4, ran r4 B Teqeuue nourn. flpr.r EroM B Kalr{[yro r{3 rpex uoseft ua6nro4enuft
?1 BpryT oltorlo 5 u W^ Jrrrr,ttfi Morrorol{Ho y6rraana r{JIr4 Bo3pacralra B rrpeAerrax
12-17 A, sro troBBorrrrJlo satro4oBpl{rb BoBMo}r{HyIo neplaoAr.rqHocrr.* floucx
nepl,IoAa rpoI4BBoAI,rJrc.a tro Merogy,(rarralrura [11], xar r4 B Hamux trcc;re[oBaHrr.rrx
'6ucrpofi cnenrpaJrErroft nepeuenuocrra 59 Cyg 

-[6, 
10]. Ha puc. 2, a noxaaaua

cBeprxa orpeAeJrerrr,rft W1 ertrr,ccvv Ho y 28 Cyg c nepr4ogoM 0,35 cyr. Bra4uo,
qro, HecMorpfl }ra ne6o"nrUrofi pa4 na6lrogeur,rft (89 rouex), ynaeauuufi fieprro[
yBepeHHo orrpeAeJr.frerca. ,(ocrorepHocrb xpranofi Ha prrc. 2 oqenr,rnatact IIo
r(pr,rrepr4ro (Dramepa U2l v cocrann.aer gg%.

O6cyra4euue peByJrbraroB

Ocnosnofi upr.ruuuoft nemoropoft HeoAuoBHar{Hocrr4 iloflyqeHubrx aHa.reur,rfi
uepr,roAr4qecxr4x r,raMelleurafi alrraccrarr Ho u 6lecra 28 ,Cyg .flBJr.srorc.fi Hoporr(r,re
p.EAEr rralrr4x na6rro4euufr. a sa1mogenrafi Curaapa r4 Ap. [B-l , orflroqeHHbre 6orr-
mofi cxsanruocrbro. Iloarouy B rracrorrrqee BpeMr HeBosMolr{Ho c[eJrarb nrr6op
Melr{Ay BHaqeHr{.sMr4 nepproAa 0,35 ulu 0,70 cyr. Itpolre roro, Mo}r{er oxasarbcfl,
uro o6uapylr{eHHarr flepeMenrrocrt Wr"klo (pnc.2, a) ue crasanaic pearr,nr,rr,rlr
r4BMelreHI{flM\I sMrlccvrt o6onoqxu y 28 Cyg, a BbrBBaHa r{B[reHe]rtr.sMrr nouTpacra
itu]dl"ru B pesyJrbrare {orouerpuuecxofi [epeMeHHocrr,r 3Be3Ar,r. ,(na nponepxu
aroro fipeArroJro]r{eHr.1.fl Mbr [epecrpo],rJrr4 npr,lByro 6necxa cuuapa r{ [p. nJrrr tre-
puoUg_0d3!,_rptrH.nB raa [B] aunnuiy4y LV :0ry07. Tan xax Ay no [8] nenrme,
'reu AB u LU, MolI{Ho cql4rar6, qro [epeMeurrocrr] 6necra BBSBABp o6nacrn ,rr-
uzrl H6, (v )" - 6500 A) He rrpeBocxouur 0T07. Bupaanr Earrrr,r rrBMepeur.rr Ho
B BBeBAHbIX BeJrl4qrrHax, Mbr ysrr4 [epeMeHr{ocrE ItoHTr4HyyMa BBeSAbr C aMtrJrr4-
tygoit 0ry07 n rreprtonoM 0935. Ha pvc. 2,6 noxasana 6pe4"ra Kpr{Bafl r4BMe-
Herrr,r.fi }Mrt],ccurl, Ho, r,rcupaaJrerruafl aa sorouerpuqecxyro rrepeMeggocrs 3Be3[br
B npe[rloJro]r{eutr{I{, sro aMlrr4Ty4a 6rrcrpr,rx napraaqrafi ee .Epnocrrr coxparrflJracr
rocto.snnoft B cegoHbr Harrrux sa6nro[enrafi r,r ua6rrogenufi Cnrzapa z rp. tr42 pu-
cyEHa BuAHo, vro {or:olrerpilqecxa.E rrepeMerruocrb BBeaAbr He Mo}fier rroJrHocrrrro
o6tgcnutr, I43MeHeutrfl aMI{ccIlI4 Ho, Ecru aro rax, To rrp}IxoAl4Tc.g BaHJIIoqI{Tr,,-rro o6onosra 28 Cyg rarteer crpynrypHbre rreo[Hopo[Hocrr4, otrpe[eJ].sroqrre
rrepeMeHHocrb Bo[opoAuofi nrannra c repr4oAoM 0,35 cyr. cssearE, 3ry trepeMeH-
HOCr6 C nyJrbcaqr4EMrir [oBepxHocrr{ sBeSAbr BecbMa rpyAHo, rerr 6onee, uro HeT
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yftaBalrufi Ea I,rBMeEeIruE ryqeBbrx cxopocreft B o6orosfie (uocronncrno orgome-
nux V/R).
- Itax ytroMIIHaJIocb Bblme, Xapuaueq [1] yraarrraer Ea BoaMo]r{Hocrb o6,nsc-
EeErr.E trepuoAuuecfirrx r,rBMeHenr,rft 6recxa u {oroc{epurrx rzuuft trorJroqeEutr
y pflAa Be-aneag (n upegenax treprroAoB or 0,6 Ao 1,2 cyr) rrrogensro Ear(Jroggoro
MarErrrHoro poraropa. B aroft MoAeJru nptrBa.E 6;recfta AoJr)fiEa uMerb AB& trOxo:
TFI (*o ue oguraronrrx) uunuuyua z rtrancuMyMa. Ha {ororrrerpuuecnoft rpunofi
28 Cyg gefictnutelbuo trpocJlerr(uBaerc.E tanofi ruu repeueurrocru, xor.E ononqa-
rennnHft BrIBoA Molr(Eo 6yger cAeJrarb c trpuBJreqegtreM AotroJrnureJrBr{blx sa6nlo-
Eesufr. Ilo;ryueuur:fi narvrr.r, trepuoA uaue-nenufi W1 av]]accufr Ho 0,35 cyr EJIE
nparqbrfi erray 0,35 x2 : 0,70 cyr rax)fie Ee trporr(Bopequr MoAeJrE uafiJrouEoro
poraropa B ctrJry cJregyroqux coo6pam6uuft:

1. Bcsna.e trepuogrrrlEocrb, cB.EBaEEa.fl c ol(oJroaaeagnofi o6onouxoft, AoJr,fiEa
BEaqErefibHo trpeBbrrrra$ sorouerpuuecnlrft treptroA 0,70 cyr, rar( Kafi AoJr)fieE
BrltroilE.srbc.E BaKoE coxpauerru.E yrJroBoro MoMeHra (PoalPx: ValVn6 > 1).
34ecr Poa n P* - trepuoABr Bpaqeuufi g;rr o6onou4r u aeeagrr, a'foa i V* -coorBercrByroqr(e nunefisrre cxopocrn Bpaqeutrf,.

2. flocronrny 28 Cyg oruocrrc.E n Be-asee4arvr rrua <rpolar-on starst, na-
6nrogare;rro oAEoBpeMeEEo Br[[rrbr u o6orosfta, u anauuieJrbrrafi qacrr troBepx-
Eocrtr BBeBAbr. Ieolrerpur B AaEEoM cJryuae rar(oBa, qro EMeer Mecro cJro}IreEtre'
UETeuCTTBEOCTE rrororoB or sMtrccuosnoft rrunmu Ho n o6onoqxe u Soroc{epnoft
JrttEZII trorJroqeErra. CnegoeareJrbEo, Ba trepuoA 0,70 (uru 0,35) cyr orBercrBelr-
nofi, repoaruo, .flBJrflercfi trepeMenuocrb cauoft BBeBAET.

3. Ecru Ero rar, To trepuogrrlecryro uepeMerruocm Ho Molr(Eo o6rscnurl
MoAyJr.flrlrreft a${erroB or [oJrro]nr,rByqux <inrzrnrrx> o6uacreft n {oroc{epe
BpaqeErreM BBesAbr.

BhIBonbr

- - 1. B ctrenrpe 28 Cyg o6uapyxena rrepeMeEu ot,lrs Wy DMuccuu- H, c uepuo4om
0,35 cyr lrJrr4 HparubrM eMy 0,70 cyr trpr[ trocro.suctBe ornorrrenrs V/R.

2. flolyvennbre rraMereu:z,fl.oMfr.ccu.onnoft ilfrHzlz Molnuo o6r.scnrm trepeMerr-.
rbrM BHJTaAoM B Hee or {oroc{epuoft ruurail Ho.

^^ 3. PeayJlbrarbr Earrrux nauepeuuft B coBor(ytrEocrz c AaErrbrME uo {orouerpum
28 Cyg za [B] Ee trporuBopeqar MoAeJru EaxJroErroro Maruuruoro poraropa, upeA-
roxesnoft AJr.fi p.EAa Be-aseaA Xaprvrauqeu [1].'
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CTIETT TPA JIb HbIE XAPAH TEPI{CTIIH I[
TPEX Be-BBE3[:

e IIEPCEfl, o CEBEPHOU HOPOHbI I{ X IIEPCEfl

T. C. Ia.nxuua

l4gtararotcs peoyJIbTaTbI CIIeI(TpaJILEbrX ua6nrogerraft tpex Be-areag: q Per, 0 CrB u
X Per, BbrtroJrgegEbrx sa L22-cm reJrecno[e c gra{panquouublM ctrenTporpa{ou, c ArclrepcrrflMlr

15 u 36 A/rrort B nugrauofi o6uactu crrenrpa lr 30 A/uu u o6nactu Ho'
tr{ayueuu upo{rarra unuuft nogopoAa rr reJrrrfi, BbrEBJreEa Idx trepeMeEEocrb co BpeMoHeM.

Oqeuerrr Eeroropbre trapaMerpbr EMrrccrrouEbrx ntruufr no4opoAa B ctrer(Tpax g'Per u X Per

r,r a6cop6quosurrx fiunnft n crerbpe 6 CrS. Otneuaetcr, qro yBHtre flApa y uuuuft aogopo4a

Ho r.r Ho B ctremrpe 0 CrB uo.snrsrorbg orouo MoMeETa rJraBEoro BarMeII[fl (Saarr0Pr07-0P!10).
X llepiex s 1982 r. tror(aahrBaer ycrrJrerrrre aMlrccutr B JrIrHIrEx BogopoAa r nugzuoft o6uactu
rtrenTpa B cpaBuer{r4r4 c Aa}rubrMrr 1974_L977 rr., rrro rvroxtet 6rrtr o6yctonneuo ycI,IJIeEI{eM

,6arrlreponcroro aoETI,IEyyI\{a.

THE COMPARISON OF SPECTRAL CHARACTERISTICS OF THREtr BE STARS:
,9 PERSEI, 0 CORONAE BOREALIS AND X PERSEI, by ?. S' Galkina.- The results

of spectroscopic observations of there Be stars: g Por, 0 CrB ancl X Per obtained with the
.50" reflector equipped with a grating spectrograph giving the linear dispersion t5 and
,36 A/mm in the visible region and 30 A/mm in Ho line are reported.

The profiles of hyd.rogen and helium lines were investigated and their variations with
.time havo been found. Some parameters of the ernission hydrogen lines in the spectra of q
Per and X Per and those of the absorption lines in the speotrum of 0 CrB are estimated.
It is noticed, that in the spectrum of 0 CrB weak hydrogen shell linesi in IIo and HU apd-
ear in the vicinity of ths primary eclipse [15] (phases: OP07-0P10). X Persei exhibits
the increase of emission in hydrogen lines in the visible region of 1982 spectra as compa-
red, lo 7974-77 spectra, that could be associated with the increase of Balmer continuum.

Ha6rroleurrfl rpex Be-anea4 g Per, 0 CrB u X Per BbrrloJrufiJrr4cb B coorBercr-
afrfr. c Melr(AynapoAnoft Hooreparr4Brrofi rporpaMMofit U,2l Sorouerpzuecnux E
cneHrpaJrDHrrx na6rrogenzft na6palrHbrx BBes[ rrlna Be, ra'ratofi s t9B0 r.

Brr6paunrre AJrfl lra6JrrcAeurafi r4 r{ccJre4oBaHr4fi crrexrpoB BBea[br flBJr.trrcrc.E

.AoBoJrbHo .flpnr{Mrr o6renranlr. Xor.s aa [ocJreAnee Aec.srr,rJlorr{e our4 r4HTeHcrrBHo

Ea6rro[arorc.E, oAHaKo Ao crrx rrop eqe Her oArroBuaqHbrx MoAeirefi atux o6rexros.
g Ilepcer-. Itnres.caBuoe rrayqeurre cuer(rpon p Per HaqaJrocb trocJre 7940 r.,

r(or4a Xaftnex [3] raa uailrepenuft ilyqeBbrx cxopocrefi HarneJr rdx trepeMeulrocrb
,c ueprtogoM oxoJro 727 cyr u cAeJraJr BbrBoA o roM, uro rp Per flBJrxerc.E crrer(TpaJrrr-
.ro-grofirofi enes4ofi c or(oJroaBea4rroft o60lrounoft ooxpyr rJraBroro noMrroneuTa.
Cuertpanrubre KJIaccbr KoMtronerrros 6brnu oqerreubr KaH Bl + 83. floaxe Xen[-
pt l4l [olrBep4rrJr aro trpeArroJro]r(eurre. TorAa ]fie Bbrcr(a?brBaJrocb Epyroe MHerr[e,
'B rracrrocru flerepc [5] yrnepm4ana, qro Bropr4qgbrft HoMtrorre]IT B cldcreMe
q Per xnnr.ercs" aeeagoft rurra K, a BoBMolnHo, rir Hlrnaftoft ABoficrBelrnocrrr Her.

'Tqarenrnoe r,rayqeur,re ctrenrpoB g Per rpoBeJr floexept [6,7]. tr{rrt o6napymena
:aMrrccufl y 1,4686, Koropyro oH oro)fiAecrBrrJr c Jrrrur(eft He II; oH npeAlroJrolntrJl,
arro eMuccus He II Boanur(aer B ropfirreft o6nacrn B onpecrgocrtr BToptrquoro HoM-
trorreHra. OAnaHo Hafifiqre eurr.ccrrtt He II l,46866dcraercx trofia Ire lroArBep]fiAeu-
EbrM r{Jrr4 upocro orptrqaerc.E (uacruoe coo6qer-ue C. Hpuxa).

C qenrro Bbr.EcHeHrr.E Borrpoca o HaJrr4qrrrr ouvtccnv. He II 1"4686 r[ B],r.EBJreHufi
.oco6eunocreft s crefirpo g Per s 198{ r. 6rrnz Haqarbr ee na6nroAenu.a.

B }tpuucxoft o6cepnaropuu na6.nroAenzr g Per ilpoBo,qr,IJlucr c 09.09 uo
24.'1,'1, 19Bl r. rua 122-cM reJrecxotre cgr{paxqrrorlur,rM ctrerrporpa{ou, c Auctrep-

' cutru:z t5 n 36 A/Nrlr s nragunaoft o6,nacrra u 30 A/uu B o6racrr4 Ho. ,(auurre o IIa-
,6nro4enfax [praBeAeurr B ra6a. 1.
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Pr.rc. 1. flpolpr.ulr ilfiEr\ft Hd B crrer{rpe
q Per ArE AByx rroqefr 09.09 r,r 22.0g 1gg1 r..

Pacclrorpenue crrexTporpaMM r,r Batrr{cefi, cAeJraHHbrx Ea }rr4KpoQoroMerpe.
B rrHTeEcl'IBrrocr.fix, tror(a3r,rBaer, qro ctreHTp BBeBAbr orreHb cJrolr{Hbrfi: B ,ur, ,pr-cyrcrByror lrullJtlu BoAOpoAa c EMrrccr4oHHbrMr4 noMtroHeHTaMI{ y uepBr,rx rurelIoB
cepr4r4 r4 c pe3fir4Mr4 a6cop6qvoHrhrMr{lApaMrr R rrenoropbre MoMer{Tr,r y troc"rreAyro-qltx qreroB 6a.rrrueponcxoft cepur. pes-Hne a6cop6qraJuuire fl[pa H;6Jrroqarorcfl
11 y mupoHr{x Jlr4lrr4fi trorJroqeur,Lfi Hefirparbrroro reilr[.fl B Br4AuMofr o1nacru ctre*r-pa. crorilHyro- crpynrypy tro*a,Lrnaror upo{r"" i"iiill, I 15876 " rooia,rrsMerr,Bmrlre sopuy 3a_BpeM,t rratrrux sa6,roreurat o, rr"a 

-oooprrr"rt p cy;;Ha (P Qvsl-upo{zrr. r(pome aroro, B ctrexrpe g per oroinr..ruoegbr r\{Horr4e
Jrvrer.a Fe II n aMficcrrv,

Ha Ranrasfle gMuccr{onltrrx nraurafi r4ourraoBaHrroro EreJreBa r4 BoAopola yHa3br-
"uoJ^o.TI,J:^lB_]:4, orMeqarrocb ra*)ne, qro crre*rp BB.BAET BecBMa nemy.rrapnr,rft.flaMr4 rlpoaHaJlr4sr4poBaHo troBe/le]rlre or4enr,nr,1x nau6oree .Epr(trx 

- .I1;giufr uorAeJrbrrErx yqacrnoB-_cleHrpa co BpeMerreu. Ha pvc. 7 oor,aa'anur upo$r.nu
3MI4CCI4OEHOft nvr]i.wv Ho, noryueunrre s pasHr,re MoMeHTr,r BpeMeIlII. B[arroi uro.

0,27

0,49

Ta6lruqa 2

Jlyveraa c(opocrr' ,,o r(o*rro'errraM J,rrrtrE nJr.rr Heaoropbrx uoqeii oceunn rgg.r

t:r, tltrt/C or uutlc
f{onrnoner.rr I(oMnoHesr

qoo

-174
*130

-a
2,t.

88

-17t

-42
48

108

V-npr,r,rro

V,N'

A5c.
R,N'

R-npr,uro

-280
-,1.48*
-o4
,:,

0 5.10

-306
-146 *

-14
1.13

256

* (Dlrorerosrrir rioMnoEenT r{Meer crpyrTypy, Ho r,rB-Ba oorbffofi trJrorr{ocrr.r BbrAeJr].{Tb ee oJre}reHrrJ
He rrpelcraBJr.EercE BOSMOlr{[r,rm; 75t -- HeHoroparr ceper,I4lra Sr6aeronoro ]ioMnoHeHTa.
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r4HTeHCr4BHocTr, Or{I,rccuu B JII,IHL{I4 Ho n Celm u 6olee paB npeBbIIIIaeT ypoBeHI; I{OH-
rldHyyMa, npo$u.ur aMucc\rv acr4Mr,rerpr,rqnrrfr, co cMeqeHr4er,r B r{oporr(oBoJrHo-
nyro o6nactb crlexrpa, co cnornnofi crpyxrypoft r[pa, noxaBaBruero BaMerHbre r,rB-
MeHeHr,rfl B reqeHr{e AByx HeAeJrr,. flrx orEeJrbHbrx Aeranert ua upo{une Ho 6rrna
rraMepeHa BeJrrrqr,rHa crterqeurnfi or l,o : 6562,83 A. Peaynr,rarbr r4gN,repenlrfi upo-
{una npuueAeubl B ra6r'.2. I(an nraguo Ha prrcyHre, {uoreronuft Houuonenr uueer
CTpyRTypy' I'IHTeHCI{BI{OCTL eIO HeCI(OJIEI{O npeBOCX0AI4T I{IITeHCI,IBHOCTE I(pacHO-
ro ItoN,IrloHeura. Pas4enflrolqa.E r.rx a6cop6qr4fl r4r{eer ne6o,nr,nroe cMeqeHrre B AJrr{H-.
HOBOJrlroByro o6racrs cner{rpa. Illupuna npo$r.ua FIo n xpnrnr,-sx or{eHeHa HaMr{,
onoJro 1500 xu/c. gto Buaqeur4e B ABa paBa MeHr,rxe coorBercrnyrcqefi BeJrr4qr{r{br,
nony.rennofi n t6]. flo.uyruupuua upo$unn cocraBJrfler npr4lrepgo 500 nu/c-

Ha puc. 2 uoxaaaurr npo$r,rrra rlrnufi Hg, FIy, H6 [Jrfl rpex Eosefi, rpu-
BeAeHHEre H ypoBrrro noHrr,ruyyrfa. Culr,nan ov,ucctttr B Jrr{Hr{rrx Hg u H, 28.09
u 05.10 t9B1 r. r{Meer AByxnor\,rror{euruyro crpynrypy c upeo6nhgarrr4err u:n-
reHCprBHocrr.r {raoreronoro Hor,rrroHeHra, c uy6oxoit a6cop6qneft, paaAenaroqefi
{noJreronr,rfi rn npacur,rfi HoMrroHeHrbr. flpoSu;rz rrvtLrllr Hg Ha trpr{BeAeHrrr,rx
Barruc.flx, floilyqeHuElx fro clexTpar,r c qracnepcneft 36 Ahru, rronaabrBaror Jrrr[rr,.
[Ba Ho]\,rrroHeHra, rorAa HaH Ha crreHrpax c [r4ctrepc],refi 15 A/rru (22.09) upo{rarr
I-Ip nrueer 6onee cromHyro crpynrypy. flocneAyroque qleHbr cepr4r.r Ea.rrruepa
Llrrelor rxl4poT(J4e a6cop6quouuHe npoSraJlr,r, rrcHarHeHHr,re Ha,lou{eHue}r 0[rrrccrdr{.

,(n.n .nuuufr I-I., u HB olleHelrbr SnBr{BaJrer{rHa.q u[pr,rHa atr{r,rccr4r{, rrHreHctrB-
Hocrr,r V- r,r R-xolruoueHroB, r4x orrroruerrr4e IylII , rroJryrur4pr.rHa Ll" (Il2)'
r4 ruI4pI4Ha B HpbIJrb.Ex b, a taxxte I4HTeHcrzBrrocrra SraoreroBoro Ir r(pacHoro r(oN{rro-
IreHroB rltnrtri I-Ir, r.rx orHorxeur{e ra uy6una a6cop6qlru (ro) ra gra rr.rnuu H6
rny6raua a6cop6qrau (rr). Srlr AaHHr,re rpr4Re[errbr s ra6n. 3.

B cuenrpe g Per.rerxo Br4AHbr :lrtrrlr4 He I, uo crpyr(rypa rtx AoBoJrE,Ho cJrox{-
Harr: r4nor[a lra6.nro4aercfl crpynrypa B .E[pe B Br4Ae peaxofi a6cop6qur,r uilu 06-
patr{eHl,Ifl, BIIA}IMo, B peByJIr,rare HaJro}r{eHr{.a a}rr{ccr4r4. PeeHoe a6cop6quonnoe
.tr[po Epl{cyrcrByer B JIrrHI4r{ I-Ie I X,3BBB, Bos}rr,rxaroqefi c Meracra6ralr,uoro ypoB-
u.s. Jhnnr,rlr Ife I oseHr rrrr4ponr{e, rxr4pr(Ea B HpbrJrb.rrx AoxoAr4r tro 800 xu/c, uro
yHaBLIBaer Ha BBIcoKyro cnopocrr Bpaqerrr4.E, u sin I : -400 t<urlc,

Jluuvu He I 1,5876 u ?'6678 Ba Bper,rfl Harrrrrx na6nrogerurfi o6uapyxrr.rJrrr flBHbre'
aMI{CCIIOHErIe HOI{TIOHeHTLI C ilepeMeUnOfi TITITeHCIIBHOCTrIO r4 rrSMelrflIotrtrrrMc.E
upo$raneu. Ha prac. 3 nonaaaur,r npo{ruu arux nunr,rfiArrfl AByx rroMeHroB ua6lro-
genraft, paaAenenHr,rx r4HrepBaJroM rpr4MepHo B oAr4H Mec.ErI. 27 .10 l99l r. ($aaa
0127 coorsercrByer Mor{eHry anouraqura) ode rru:uurt raMeror upo$nnr rraua <o6-
paturrfi P Cyg>, c pear(r{M a6cop6quonrrbrlr noMrroHerrroM c AJrrtFrrroBorHosoft
cropoHEr I{ c 3Ml4ccl4efi, clreuleuuofi r xoporxoBoJrHoByro o6nacrr, cner{rpa. Be,nu-
quHa cMetrIeHr{.rl aMr{ccrror{Horo KoMnoHeHra y Jrr{Htrr{ },5876 cocraBJr.fler -750 xu/c"
flononteurne a6cop6qzonHoro r(oMrrorreura coorBercrByer HecMeqeHHoMy rroJro-
lr{eHuro lr:lrtutt He I },5876. Taxofi }r{e Br4A upoSr.nr ilnlr'tru I{e I X,5876 Ha6rroAar-
cfl.uB ceura6pe. 24.71 (Saea 0,49 coornercrByer MoMeHry onoJro trpoxo?r{Aeurrn
Broplrruroro HoMfroueura sepea nepuacrp) rapruna r4BMeur4Jracb Ha o6parnyro:
3Mr{ccr4oHHblft xouuoueHr rrofBr.rJrc.E c AJrr4EHosorHonofi cropoHbr or 15876 ra

1,6678, cuenlenur,rft [pr,rMepuo Ha rar(yrc H{e Beruqr4Hy B cropoHy [JrrrHHrrx Borru,
r(aH r4 cmerqeuur,rft n oxra6pe r {raoneronoMy r(parc, Oasbr B6rqr,rc[eHbr rro aJre-
MeEraM, nprlBeAeHubrM B t6].

flocHonr,ry Botrpoc o EaJrusrdu oMvrccav He II 1,"4686 ocraerc.E Ao rrocrre[Hero
BpeMeHIr Ar,rcxyccr,roHuuu, 6ut npoBeAeH TqareJrrrHbrfi analua yqacrna crrer(Tpa
Me)r{Ay },,4640 v}v4700 A c qenr,rc Bbr.EBrreur4-s rptnum He II l,4686.Ha pwc.4tpw-
BeAeHbr Batrracr.r aHaJrrrar4pyeMoro yqacrna crrer(rpa rp Per [JrE AByx rouefi, 28.09
({asa 0f0,4) n 05.10 ($aaa 0f09). ItaxAa.s Barrucr, ycpe[Hena ro AByM Ea6Jrro-
lelrrr.trM.3[ecr rrerro Br,r,qEa 6nenga nu:avft norJron{eHr{s O III, C III y }"4640,
aMr{ccr4onHafl crpyr(rypa Fe II }"4666 ra s o6ilacru X4686 He II r{aMeqaerc.E Kan
6y4ro cta6as DMtu,cc:rlfi, Ho, nocronbry rznrer{cr4Buocrb ee r{axo4r4rc.E Ea ypoBue
myMoB, yrBep4rrreJrr,Ho cnaBarb o HaJrusr:r. aMwccarr He II 14686 B crremrpe e
Per noxa r{eJrr,B.E.

B o6racrra crenrpa o't ?"4773 p,o X4731 rraMr{ oro}ngecrBrreuo onorro 20 evuc-
clroHHbrx nularzfr. Fe II rtynrrr4rrJreroB 37 u 38, MHorrre r4B Hrdx rroxaBlrBaror
nByxItoMtroIIeHTEyrc cTpynTypy, r4HTerrcrrBnocrr, KoMtrorreuToB cocTannaer: 1,1-
26
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,4,447/ ),448/
HeI Mgtr

.1,4,f2O 14tfJ A462t A4f60 . A47J/
Fe n ,zz Fe il.t4sa Fe [,sz Fe n qj Fe [-+.t

Puc. 5. flpo{r,rrn Eexoropbrx ov,uccufr Fe II s cnexrpe g per 4ua goyx rouefi

7,2 lr.ag ypoBHeM r(oHrr.ruyyr{a. Ha puc. 5 floxagaubr npoSzru Henoropbrx l.Hrrfi
Fe II, npr,rBeleHHbre r( ypoBrrro flor{rrrrryyMa.

0 Cenepuofi Ho^pourr. B 20-x roAax B ctrenrpe 0 CrB 6rrnr o6napylr{err6r aMr4c-
crroHHbre ilurt7\l [9], xoropue B HeHorophre roAr,r r4cqeaaJrr{ I10]. Anropbr BaKJrro-
qrtrrtrr, sro o6orosxa Bonpyr sBeBAbI npafine nepeMeHrra. Cnexrpalrnrri} r.uacc ee
or{eHr4Barrcfi raH B6V nn. B cepe[r4He 50-x ro4on 0 CrB sa6nro[aracr A. A. Bo-
.rlprryKoM,. n [8] ou [aer oqeuxy ctrer(rpaJrbHoro r(Jracca ee, BSV, r( y6asr,rBaer,
qro ssnoft eMficcrt\t B lTr4rrrrflx BoAopoAa He Br4AHO, BOSMO)nIIO, OHa lrpucyrcrByer
I{efiBEo B lrvrrrtu Ho.^floaxe {o{neftt ra flrnex [11] faror oqerrxy cnegrpaJr6Horo
Hrracca 0 CrB Han B6 V nne, Crerre6an [12] oqeuranaer ee xax 86 IIL -o 

CrB -cpaBtrIITeJILEo I\,IaJIo I4syrlenuafl 38eBAa, '(O cepe[I4lIrr 1970 I. oua rre CqrlraJracb
uepenreuuoft^. B cepeglrue 7970 r. Poapx [13] o6napy]rir4rr yrreur,rreHr,re .rrpr(ocrr4
BBe3Ar,r ua 0'y7 , Ha l(oropoe HaKJraAbrBa.nracr, 6oree 6rrc:rprre xone6aur.r,rr 

-6nu"xu,

B r4HrepBaJre npr4MepHo oAHrrx cyror{.3ro n rrcqesEoBeHve tanuft c IV, o6uapy-
meHrroe Ha cler(rporpaMMax, noJryqeHHbrx co cnyrHrxa IUE n gexa6pe 7gB2 r.
u nunape^_1983 r., rnonb rIpuBJreHJrId BHrIMaHrre H BBeBAe. Ha cnexrpax, uoflyqeH-
Hbrx B 7979 r., floexepr u ,(apun [14] o6uapy]t\rrtu cna6r,re nogopo4une shell-
ilu]c.ulr u cna6r,re sMI4ccI4oHHbre r(oMrroHeHTbr y Jrr4rrr{rr Ho r.r ue6onbmrae raer,reuerrafl
upo{lrra H". O [o.rIBJIeHIdId BpeMeHaMr{ a6cop6quonnoro a4pa B Jrrr5r{r{ AoJro}rird-
Jrrl g-a cr{MrroBr{yr\{e 98 IAU s 1981 r. Angpufta u @epen6ax [15].

Flann rpoBe[eHr,r crexrparrBHbre na6nrogenr.rn 0 crB n 11i80 r. c 28.04 no
77.07. fl'annrre o ua6nro4eru{fix rrpr{Be[enr,r s ra6rr. 4, xoropan ue rpe6yer ro.Ec-
nenuft. B paccuarpr,rsaelmrft repuo,q na6.nro4eurafi cuenrp 0 CrB B ocrroBHor,r
trpe[craBJreu rxr{ponr4Mtd JrrurtrrMw BogopoAa ra neftrpanrHoro reJrr{fi. flo o6rrsgori
MeroAl4r(e 6rrnz cgenaHbr 3atrI4crr cIIeKrpoB ua rrrraxpo{oroMerpe E rrETeEcr4BHo-
cr.trx, ilocrpoeHbr upo{ralra twwuit Ho, Hts1 H, lr onpeAeJrenbr ar(BrdBaJreHTEbIe
rtrr4prrHbr nantwft Bo[opoAa ra nefirpanr,noro reJrr{fl. flocleguue trpr4BeAegr,r
n ra6r. 5 [JrI- selbrpgx no.reft na6nrogeuraft nar cpe[Hlre r,rg AByx rrrrr{ rpex otrpeAe-
le;luft g:.ln 29.04, 74.05 u 17.05 1980 r., or(oJro Aarr,r B cno6xax yHaBaHo qrrcJro
r{crroJrr,BoBarrrrbrx ctreHTporpaMM. cpeguexragparr{qHa.fl ornr,r6xa olpeAeJreHr4ff
W7[,nn ilus'vfr" BoAopola HaxoArrrc.E B npeAeJrax 0,7-0,25 A. Ha puc.-6 uoHaBa-
urr upo{unm rru:c,wfr" BoAopoAa Ho, Hg, H, [.ua orAerrbrrbrx no.refi ua6nrogenrafr.
flpo{u.nu [rw]Hult Ho uo.rryuerbr HaK cpeArrr4e r43 AByx rrJrrr rpex na6nrogeuufi aa
o[Hy Hoqb, orr(Jrorreur,Ie or cpeAuero cocraBr.ser -F0,02 firrrerrcrrBuocrr, O6parqaer
ua ce6.a BrruMaHrre usMeHeHr{e crpynrypbr upo{ulr Ho: n aupe.re r{ Mae nposr,nu
mzpoHoft a6cop6qraonnofi nranura Ho ralreror y3fioe .flApo B rlerrrpe, ro ,1{e },roxllo
sr4Aerb u na upo{rzrre rrr4rruu Hf:. 8 uroJre pesnoro.EApa B r{eurpe Ho ne Br4[Ho,
npo$unr B .E,[pe, BrlAltMo, rrcxa]flerr am:r,ccveft. tr4nrepecro BaMerrrrr, qro l{amu
na6rrcgennfi trotra[aror B rarrrepBaJr Me]r{Ay 04.04 u 28.12 1980 rr., Kor[a 6uta
troJryqeHbr Batrr4cr{ upo$una Ho-tvuwu Augplrfta u (Depen6axou [15]. I4ma 6],'-no
tror(a3aEo, sro 04.04 Ho-upo{urb rrMeer pe3Hoe a6cop6qlrouHoe .sApo, a 2B.lZ
upo{unr. IrvE'rrfr. Ho nnrrlngtrT coBeplllelrHo crJla]fier{HbrM. Ha6nrcgenuoe trBMe-
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Pue. 6. flpo$unr,r rlrnuii Ho, Hn, H, B cIIeH-
rpe 0 CrB AJrfi paaEbrx uouefi na6nrogeutrfi
n 1980 r.
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Heurte upo{rana Ho-r'wtrum, ro-BrUr4MoMy, o6ycroBileuo r.lSMerreHrreM crpyr(Typbr
o6o.nosxz.

To, uro fiepBbre qJreHbr 6anr,neporcxoft ceprru Bo[opoAa r{cna}r{eubr oMr4ccrrefi,
Mo)r{Ho Br4gerb r,ra prrc. 7, na noropoM Harreceubl anBr,IBaJIeHTHr,Ie mrtpllHbr rr:r-lauft
BoAopoAa B BaBrrcr4Mocrrr or rroMepa ilmn:orv.. 3gecr, BtrrAHo, qro fiepBr{e qJreHrI

cepr4r4 ot Ho Ao H8 rroKaBbrBaror 6oree nuaxr{e sHaqeHr{x Wrs cpaBHeHr4r4 c Hop-
MaJTETIBIMT{ SBeBAaMr{ nOlO6nOrO Cler(TpaJr},HOrO fiJracca,

Heganro fapuanqeu [16] rrruo.rHeu ararrr4a ilyqeBbrx cnopocrefr, [oryqeu-
Hbrx r4B raauepenrafi rupoxrrx nuuufi H I n He I uns 0 CrB Ba rrepl4oA c 1904 uo
1979 r., c qeJrbro BbrflcHenr{fl: .EBJrflercfl nu 0 CrB sarlrennofi gnofinofi? C o;re-
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Puc. 7. 3as[c[ilroctr sRBrrBaJreETEoft mu-
purrr- ausnfi BoAopoAa or EoMepa rrurint
srx 0 CrB (1982 r.)

MeETaMU, trOryqeEEErMU Iaprvrau4eu
(f (uouenr rJraBuoro aaruenun) :: 2412650,1 + 510d87..8), orpesene.
nu. {aarr Hartrux ua6;rro4euuft. Osu
trprrBe4eEbr B iperbeM cron6qe ra6t.4.

C,iregyer BaMerurb, lrro tro.EBJre-
Erre peBHZx a6cop6qzouurrx HoMtro-
HeHroB y rnuuft Ho u HF cryqaerc.E
y {aau rJraBrroro BarMeurlfl.

ffo runusn He I 1,4471, 1,41,44,
1u1fi26 u 1,3820 or{eHerra cnopocrr, Bpa-

qeHI4-EI 0 CrB. Oua oHaaanacr, pannoft 365 Hu/c. 3ro auaqeur{e HecnoJrr,Ko Br,r-
ure,__.rgrlr [oryqeHuoe Cnerre6axou 1,121.

X Ilepcea. Ha6.rro4enua arofi sreagor s Harrrefi o6cepnaropuu BeAyrc.fi
c 7974 r. Peaynrrarhr ar{aflr.rga crrer(rpoB, ro.[;rqsuHprx c lg74.ro tgB0 r., ,!na-
rarrlacb n [17-19]. B 4exa6pe t9B1 r. r ocer{bro 1982 r. 6r,rr no.nyueu uornfi
pag ua6nro4urr.rfi na 122-c*t reJrecnotre c 4rz{paxqlroHurrrNr ctrer(rporpa{ou, c guc-
uepcuefi 36 A/uu n nragr.nrofr o6.rracrlr n 30 A/uu u o6racrr,r I{o. l(auur,re o Ha-
6nro4euuax trprrBe[eEbr r ra6r. 6.

Ta6nrrqa 5

SnnuraneutHarr lnlrpllHa ulruuii nogopoga lr ueirrpaJrbrroro reJrrrfl B cnexrpe 0 CrB

ry,fr
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Ho H0 Hy H, H, ha h, H,, H,r fl,zH,rflr+HtsH,aH,t

I,A 29.04
(3),,, A

,n.on | ,o.nu(3) | rzr

6562,83 H"
4861,33 HB

4471,47 HeI
11387,93 He I
4340,47 HI
11168,97 He I
4143,76 HeI
4120,99 Ile I
4101,74 Lro
/1026,36 lie I
4009,27 IIe I

3970,07 H?

ul'

1,25

E,40

0,2s
0,50

0,35
6,96

0,84
0,68
6,52

L,.ro
I ,,,

5,17

I,I4

sis

0,55
0,54
7,42

0,97

0,50
6,58

17.0 5
(2)

6,37
8,00

0,72

B,02

0,20

0,27

0,09
5,91t

0,72
0,33
6,56

5,74
+,1O.

0,44
4,58
3,48
2,57

1,88

1.34

1,18

,,rj

0,19
5,73
6,36

t,07
5,70
4,60

2,31.

1,68
r,25
1,1.6

1,10

1,31

0,tB
5,28
6,00
0,66

5,68
4,',lD

1,75

1,27
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0,79
0,46

0,20
6,25

6,49

0,77

4,16

2,93
1,32

1,97

1.35

,:,

opo
0,61

7,55
0,33
0,85
4,55

7,45
0,71

0,35

6,32

3926,53 He I
3889,05 H6*He I
3835,39 He
3819,76 He I
3797,90 Hro
3770,63 Hrr
3750,i.5 Hr2
3734,37 Hn
3727,94 Hu,
371,1.,97 Hs
3703,86 Hro*He I
3697,L5 Hrz
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2444...

(Daaa n
AOJIII
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Ta6auqa 6

flanHrre ua6aro4ennfi X Per

CrIefiTparbHafl
o6racrb, A

Cnerrrllanr,Hafi
o6"rracrl, A

22.12 198,1.r.

22.t0 1982r.

24.10
3.11

10.11

961.4r0
2445...

265,507
265,580
267,375
277,382
284,399
284,462

5400-6750

5400-6750
3650-5000
54W-6750
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5400-6750
3650-4950
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299,434
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302,344
302,420
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326.311
326,378
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3650-4950
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Plrc, 8. flpo{rnr uuurara H., B ctrer(rpe X Per 4ur
paarrrx uoseft B L98t a 1982 r.

Puc. 9. flpo(rz.nu rr.ruur:i IIU .h cnenrpe X Per n
t9B2 r.

flo,ryuun Barrucr,r na muxpo$oroMerpe B r,rHTerrclrBHocrflx, illr,r cpaBlII4JrI{ Ilx
C troryqeuubrMr4 B upeAbrgyqlde IoALI [17]. Cpanueulle IIoKaBaJIo, qro B cllexrpe
trpOIIsOIUIV saMeTHbIe I,l3MeIIeHIIfl: yCI4JII4JIa0b DIIIICCI{.fl B JII{HI{flX Ho, Hg, IJ1.
B nocnegyrcIqr4x qJrenax 6a;rrueposcxofi cepuv Bo[opoAa ;rnuoft AI\{uccI,Ir{, 3a

ucgJrroqenrder{ JrraEr4r{ He * FIe I, ne eugno, Ho yMeH},IrIrJIacb rly6una a6cop6qran
B cpaBueurrr.r c ua6rro4eHr{flMrr s 7974-7977 n, (ro [,ira arux nunufi HaxoA],IrcE'

T a6ntqa 7

fiapanreqirr oMtrccrroHEhrx uunufi H" u Hp n cuenrpe X Per
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16,1.
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,1.5,7
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2,66
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2,70
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2,66
3,82
4,08

3,38

1,37

0,79
0,86
0,70
0,68

0,75
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Puc. 10. flpo$ralrn nr.ruuft_,H, _ Hg
B crrexrpe X Per n l9B2 r.'

Puq. 11. Sanr.rcn yqacrma crrer{rpa
X Per n eAtrul,tqax Hourr.ruyyrra or
l, 3930 ao 3970 r.r oxoJro ?," 4686
He II a 1982 r.

A,;',.C,I/ n"/9711
K toII Hz*H[rn

1 *6Af
He II

B npeAeJrax 0,85-0,90 H ypoBl{ro nourl{IryyMa). B rrHrer{cr4Bnocru aurccvut
B Jrr{Hrrrr Ho cyrqecrBeHl{brx zeMeHeHlaft Ee trpor4BorrrJro, 3a r4cRlroseHr,reM r4BMe-
HeHIIfl oTIIoCtrTEJII,HOfi I4HTEHCI4BIIOCTI4 V/R > 1 }Ia V/R ( 1. tr4ureEcl{BHocTb
gMr{ccrrrr Har.r6oilee cranr,noro xolrnonenra rrmtt4u Ho nprauepuo B Tpr4 paaa [pe-
BOCxo[r4r ypoBeHb r(oHrr4HyyMa. Ha puc. B-10 trpr{BeAeHbr coorBercrBeHr{o:
npo{uJrr,r aMrrccrrour{brx Jrr{Hr{fi H56, HB,rl rur:unft BoAopo4a or H, Ao He. ftaft
BrrAHo rra prrc. B IlI 9, IIpo{ffJIr4 nm]F.uit H6, ll Hp acr{},rMerpprqnrr, a6cop6rlr{oHHoe
.flApo, paBAeJr.EIoqee V- lr R-norrrroHelrrbr, BrJAeJrfierc.rr HerrerKo. Oqenenrr cJrelyrc-
qr{e napaMerplJ SMrrCCrroHHbIx n]lnuft H6' n Hg: 3r(BrrBaJreHTHafl IIrlIpr4Ha. w7",
rrrrreHcrrBrrocrr{ B eAIIIII4qax HoIIrIrIHyyMa {lroteroBoro (V) ra Hpacnoro (R) xou-
IIoHeI{roB, .I{x orllomeHl4e IylIs, troJIym[pLIHa IrttHVfi L]" (I12) u mfipuHa
B npr,rrrBrx b.9rw AaHrrrre rrpr{Be4er{br s ra6r. 7. finn nuunfi He I e ra6r. B upuoe-
Ierlbr: 3r(BrrBarreHTEa.E rur{pzHa w1, r.uy6lrua r0 r{ cHopocTr, Bpaqer{r4r u sin i,
paBHa.fl B cpe,4HeM 308 x,u/c, n - l.nclro I4cIroJrr,BoBaunrrx cnextporparvrlr. floc-
JIeAHee EaxoAr{rcfi B corrracl4t4 co Bnaqelrrteu u sin l, pannrrnr 306 -l 6 xr"rlc 1171.

3a noc"ne[nve l0 rer X flepcer fiperepfieJra rpr{ craAr4r{ rroBr,rruen}rofi axrlre-
rrocrr{: 1972-L973 rr., 1978 u 1980 r. ,(.rr Drr4x rrepr4oAoB xapaxrepunrc 6nno
ycr4JreErre peETrerroBcxofi guzccrv, yBerrr4qeEfie Br{Byafir,Hofi cserrrMocrr4, rraJrrl-
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Ta6ruqa 8

Cpegrure Brraqcrrrfl llr r., a s\n i, rs grl Ee(oropbrx ununi,i He I n cuetrpe X per

wl,' A DSln? ,r, A wt".L 0slnz

1,09

0,62

0,78

'f IJ

320

340

,
4

4

4144
1r388

4471

4

4

5

qne r4a6r,rrnoB B 6arr,I,repoBcnoM noHrr4uyyr,re r4 r.ru$panpacHoft o6racru. C 1974
no 1977 r. ra s 1979 r. axrl{Bnocrr, BBeB[r,r rraAaJra u n 1980 r. cHoBa BoapacraJra.
B uepuo4rr rIoEI4)r{eHHofi axrraBnocrrt BBeaAr,r BaMeqeuo, qro paclpeAeJreurre DHep-
rul4 B orlTmqecHoM I,I I4HSpaHpaclroM [r.ranaSoHax craHoBr4rcr 6nnaRuru H pactrpe-
AeJreHr{ro sHeprr,rr.r Hopr{aJrr,HDrx 3Be3A paHHero rr4[a B0 v. I{auu Ha6[roAeHufl
[17] r uepuogcl9T4llo 1977 r. ronaBaJrr4 ocra6reHrre aNrvccrtt4 B JrrlErr.trx BoAopo-
Aa B BLIAI,IMoft o6nacru cner(rpa. Ha6.nro4enufl ocerrbro 7982 r. tror(agaJrr,r yctrJreHr{e
aMr.rccr{rl B Jrr{Hrdflx BoAopoAa n ora4r,rlrofi o6nacua. BoalroxrHo, B Eror rrepuo[
SBeBAa BI{086 trpoxoAr4r {aay uonuureHuoft ar(TrtBnocrr4. l.Iocnonmy cqr,rraercfl,
qro ailIrccrr.E B Jrrrnrtflx Ca II 1,3933 u He II ),,4686 flBrrflerc.s xapar{repubrM rpr4-
SHaHorl HaJrIrqI4.E peHrreHoBCxoft e,lrr,rccrnr,r, 6rrll.r IIpoaHaJrr[Br4poBaHrrr yqacrHlr
cnexTpa c DTI4Mr4 JrI4IrIrIrIMrr. Ha pr.rc. 11 uprane4errbr Barrrrcrr ysacrnoB ctrexTpa
B eAr,rur,rqax Horrrr.ruyyr'ra onoJro He II 1,"4688 u 1,3930-3970 A. 3gecr Mr,r Moir{eM
BI4Aerr, He6orr,mrre rdaMerreurrfl uporprana u y 1,4686, lr y 1,3933 Ba BpeMfl Ha6rro-
,qeHr{r"r c 22.10 to 72.12 l9B2r. Bepoarno, ero raft}r{e cBflBaHo c uonrrmeuuoft
aHTr4Br{OCTbIO SBeB[bI, ItOrAa ee peHTIeI{oBCHatr 3MI{CCI4,I BOSpaCTaeT.

B saxflrose]rr4e Br;rpa]naro 6naro4aplrocrb A. A. Boapsyxy Ba qeHHr{e BaMe-
qaur,r.a r,r Jra6opaHrar[ E. tr4. ]I{rara;nnvsoft v B. T. }I{oroJreBofi Ba rro}roqb B 06-
pa6otxe Marepr.raJra na6nrogeur,rfi r.r lrarotosrbHue pr4cyunoB.

,{exa6pr, 1984 r.
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v,4I{ i24.338.2

CTIE T(TPO(DOTOMETPI4TIECHOE M3 Y IIEHI4E
3BE3[bI ( Tau

tlo IIAE,TFOAEHIIflM 1993-1994 tr.
I. O TIBPEMEHHOCTII CIIEHTPA

T. M. Pa.rnonexa;r, .I. M. Haclr6osa

lIay,lsn clenrp (Tau no rra6.rrogcr'utlrr B rcrrcrrrre fleprroi{.r rrapr 1983 r-.- ceurl5pr, tg84 r.
Cuentporpaurlbr troiryqenLr c Arrclepcr.reii 0 i\/rrrr s crcr{rpairbrrri-li nrrrcpr}aJrax 2'6800-
5700 A tr 2'5000-3650 A. B reqerrlle replrolrla na6.uro4cnuii coxparrx.rracs o6u1ar Honrlrmypa-
qrrt npocplr,ncr,l auttccLtourrrrr ;rnrrrrir I{.r. rr IJ,., Bbrno,rrrrflJrocrr coorr.romerrrrc IyII.o> L Ifa6;rrc-
AaJracb ran ycrori.rr.rral B TCrrcrrrrc rraS;rro4errrrr-r, Tar{ r.r rrepctierrrrarr ro}rnarr crp}rliryprl (lrrro,le-
Toeor:i n lipacuor-r onlrccr.Ir.I I{o. Dnnuna;rerrrirafl [rrrpn]ra I7, no.unori D]irrccr.rrr lr,rnlrr II, nelte-
IyJrrrplio rIelItIJIacL. Cnopoctr BpllqelIIIlI u sin i: 116 Hrr/c rro JrrrEr.rflrr IIe I s Hpacnoi'.r o6-
Jracrlr c[ertrpa or{aBaJracb rrcr{Lflrc, rre]r ro Jrrr[r,rflrr r crrneii o6lacrr, , sin i : 240 nrr/c.

SPECTROPHOTOIIETRIC STUDY OF TFIE STAR ( Tau FROI,I THE OBSERVA-
TIONS IN 1983-1984. I. ABOUT THE V,.\RIABILiTY OF THE SPECTRUA,I, bY
T. M. Racl'tkouskaja, Ch. l[. Nasiboua,- The spectrum oI ( Tau has been str"rdicd frorn the
observations during the period ilIarch 1983 - September 1984. The spectrograms have been
obtained rvith dispersion 6 A/mrn rvithin the spectral intervals 1"6800-5700 A anrl 1,5000-
3650 A. The general configuration of the Ha and H. lirre profiles has been conserved during
the observations period and there was taken placc the relation I\lIR> t. It lvas observed
both the stationary, and the variable thin structure of the violet and red Ho-emissions. Equi-
valent rvidths Wr. of the total Ho-emission varied irregularly. The rotational velocity
u sin i : 116 km/s, measured on the He I lines in rcd region is lower, than u sin i : 240 hrn/s
measurecl on the He I lines in blue region of thc spectrum.

( Tau, .spxaa Be-area4a, rrlrreHCI,IBHo ltccJregyerc.r{ y}I{e 6o;ree 50 "net. Au4ep-
xun.rr [1] o6cygr,ura peayrrE]rarbr Ha6rIoAeHIlfi, nuuo"nuerrHrrx c L914 a.o 1,952 r.
paaHbrrru aBTopa[rr4. O6uapynreu [eprro4 r4ail{euerrrrfl ryrreBbrx cnopocrefi ( Tau
P : 132':9L, orrr4cbrBaroulrrr,i op6r,rraflbHoe ABldirieHr{e [BoI,]HoI,1 BBeBArI, r{ He-
peryJr.EpHbre r.rSlreHeHrrfr Jryqgso;i cHopocTr{ BcJre[crBr,re ]recra6rrJrr,Hocrr{ 3Be3Abr.
floaguee B peayrrrrrare 6olbrrr4x p.EAoB na6nrogeHlrit ,(enr,nnac n IIIau6ou [21
Bbrfltsr4Jrr{ HBaBr,rfiepuoE v 3-4 ro[a r,r3r{erre}rr{fl JI}IIeRbIX CHOpOCreI,i ( Tau,
noropbrr,l Boapacraer c yBe"Trr{qeur,re}r cmopocrr.I pacrullperllfl o6oJro-rxr,r. }tpolre
rolo, aBroplr [2] o6napyirir4Jrrr Ir ]IsytrIrJII'I rpaglrcHl' cnopocrel,i B o6orro'Ixe I4

arr{oc(bepe ( Tau. Baur [3], Cnerre6ax r.r Per,irro;rAc [1r] ua6rroAaJrr.I IlBI,IeHeHIle Ha
HecHoJTLHO alrrcTpen{ SItRr4RaJreHTHoli IxI4pI4Hbr JII{Frr{r{ .[Ir. Or HOrrI{ H HOrrU I{ rreHb-
mr4e KoJre6aHr4.fl B reareHr,re Hoqu. farnurra [5] Ha6rroAara roHr(y]o crpy]trypy
{lroneronoro Kor{rroHelrra Hc,.-B}rr,rccur{ Ir orAeJrE,HEIe HoarIL UByqeHIaIo d)I,IBI4qe-
cHrrx ycJroBufi HaH B o6olo.rKe, raH I{ ts arx{ocoepe 3Be3Ar,r ( Tau noctsflqe}I p,EA

rrccJreAoBaHufr: fenreq, Xax r,r Ap. [6,7], Bonpuyx I,I IIpoHuH [8,9], Afiguu,
Xax n ap. [10] u sp.
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isgEE
BTEE*e
HOk

Iotr
ory

!J Cl

1983 r.
30/31.03
30/31.03'1,
03104.04
29t30.11
L6lL7 .12 **
17118.t2
17118.12

t
2
tl

5
6
7

2445...
42r+,222
424.242
428.201
668,512
685,351
686,396
686,448

Ha
H6

6800-5700
H,

5000-3700
5000-3650

I{"

1981r r.
2U22.03 **
2u22.03
05/06.09
05/06.09
05/06.09
08/09.09
08/09.0e
08i09.09

otr

lH"
20'i15000-3800
l-l{t''; Ilo
2r'tr l;0c0-360u2rr',1 H,t
20",1 5000-390ct, logoo-szoo

8
I

10
,i"l

L2
13
L4
,1,5

78 1.257
78t,349
9tt9,562
9119,589
,49,608
952,550
952,544
952,585 c0. I s000-3600

Ilpr.rlreqaEue: * Cilenrp Hegollepxari, ** Cnexrp [r,rc[ttyauur:r

Pesyn r,rarr,r B cex Ha6JIIoAeI{I4fi cBr4[ererl bcrr]ylor o
( Tau, o flepeMelrHocrrr crerreur4 ee ar(TI{BHocrI4.

Hama BaAaqa cocroflJra B r{ccJIe[oBaHr{I4 ctrer(TpoB
B rrepr4oA c r{apra 1983 r. tro ceHrrr6pr, 1984 r.

IIECTA6IIJIBHOCTtr CIICTEMBI

I Tau tro Ha6JIIoAeHr/rfiM

Marepuar Ha6ilrogeHrfi. O6ulrae cBeAerrrff o crenrpe ( Tau

Ha6.rroflerura I Tau trpoBoluJlucr Ha 2,6-M pe{renrope ltpmncnoft acrpo6l43tr-
qecfiofr o6cepnaroprrr AH CCCP n {onyce nyAe c Auctrepcldeft 6 A/rttu Ha aMyJrb-
crlflx {IrpMbr Kodak 103 aO, 103 aD v 103 aF. ,(annrre o Ha6rllo[eur{fix uprrBe-

Ierbr B ra6n. 1. Brrno uonyrreuo 15 rpuroAnbrx Arr o6pa6orr(I[ ctreftrporpaMM.
Cuenrprr c troMoqBro nruxpo$oroMerpa 6rrnu aauracanbr Ha Marlrl{rEyrc JIeHry tr
o6pa6oraurr na 9BM EC-1033.

' B re.renue Bcero trepuoAa rra6lrroAeguft B crrenrpe g Tau [pr4cyrcrBoBaJlu eMrlc-
cllogrrbre Jrr4:umtr o6ouosltr4 v. Jtvwuu uorlroqeHrlfl o6ororrmrr r[ BBeBAbr. Osenr
cuJrbHa-E g]r'.uccI1.fl SaMerEa B Jru]fluu Hor, 6onee cJra6afi n H13, B H' u na IIeHoro-
pblx cleltrporpaMMax B H6 u [pyIIIx JIIIHIIflX BoAopo[a oMn1gtrfr trpofiBJlfierc-E
B BrrAe Ae6opMartrr4u'a6cop6qlrorrEbrx KpbrJIbeB.

Jlvrauu rorJroqeulr.E BoAopoAa trpe[craBJlnror co1oft cyuirrapurrfi trpo{urr
{oroc$epnrrx ra o6ororresur,rx Jrun.u:ii. Vnepeuno Ha6ilIogarorcfl mrrpoxr,re illtuvtfr
HefiTpailbuoro reJrtr(a, Trr[usHbre AJrfl BBoBA crrer(TpaJlr,Horo HJIacca B, uo ne ncer-
,4a yBepeHHo, rro-Br4ArrMoMy, IrB-3a paSMrrroctr BCJIe[CTBtre Bpaqel{ufl' tsr4AHbI

6oree cra6bre rrvtnrrfr Apyrux aJIeMeHroB (O II, N II z [p.), o6rrsuo saMerubre
B BBesAax erolo rr4rra. B cuexrpe ( Tau ilpflcyrcrByror y3RI4e, cpaBHI4reJIbHO
cra6Bre lrvt:ts.rttt rrouroqeErr.E MeraJrrroB - 3To lru:s't/-u o6orosxu.

B uepzog rr.rapr 1983 r.- celrr-rr6pr 1984 r. npoSrurn Bcex lra6JrloAelrHr,rx B

( Tau cnexTpaJrbHntx rurrwilr 6rrnra culmterpr4rlHbr.

Ouucclronrnrfi cnextp

Pacclror:pr,Irft upo6l4ilu BogopoAubrx lrfrrttft Ho,, H0 u H.y.trIs puc. 1, r4e
rrpeAcTaBJrer{a JrrrHtrfi Hr, ao-nepBblx, BrrArIo, qTo o6qafl xou{r,ilypaqua npo{u-
Jrff - mr{poHafi AByxKoMtroHerrTrrafi gl0.fjr[ccvfl c qerrTpaJIbHbIM rrorJroqeHl,reM -
coxpaHflerc.fl B reseHr{e troJryropa Jrer Ha6JrroAenraft. Bo-nropr,rx, Bo Bce (nponte
rrofl6p.n 1983 r. r{ Mapra 1984 r.) Honu Ea6rro4euzfi Suo.neroen:ft (V) nonuouenr
crlJrEHee xpacuoro (R).

Tpemefi oco6eHHocrrro Ho flBJr.sercr EaJrfiqrae crpyr(rypbr Hax n {uo.neroBoM,
TaH I{ B r(pacHoM r(oMrroHeHTax, xor.E B rrocJreArreM oHa Mel{ee .flpr(o Bblpa}fieHa.
I(an nz4uo rrl prrc. 1, 4nyxnolrrror{eHrrra-E crpyr(rypa {uoretoaofi oMt4ccvrr. cy-
rqecrByer (aa ncn.nroueHr4eM noa6pa 1983 r.) rra trporfl?r{eurirr{ Bcero [eprroAa Ha-
6;rrogenrafi. Eonee roro, ua6nrogenufl n ceura6pe t9B4 r. troxaBr,rBaror Harrdtrr4e
Tpex r(oMrroueHroB r Suoneronoft eruccilu. Snomoqur Hpacuofi auficcrlv BaftJrro-

2*

CneI(TparB-
HAE

o6,'racrl
T,A
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Puc. 1. Ilpo{unn aruur.l Ho
Aflr,rHa BoflHbr x6562,82 coorBercrByer HecMeqeHHoMy
(or : 0) [oJIorr(eHI,Iro JIuHIII4 Hc[. 05-06.0s 1984 r.
cnelirp 6brr coororpa$[poBaH EBarr(Ibr

saracb B cJreAyroqeM. B Haqare na6rro-
AeEr{fi 6u.rr 6oiree trrrreHcrrBerr HpacHbrfi
Hpaft eMr{cctru tro cpaBHeHr4lo c {uonero-
BBrM, BareM (n gexa6pe 1983 r.) yBeJurqtr-
JracB rrEreHcuBHocrb rIeHTpa I(pacHoft
srutlcctttr, u o cenrr6pe L984 r. crauoBr4r-
c.s 6onee zrrrerrcuBubru {uoreronuft xpaft..

,{nyxrouroreurrra.E crpyxtypa {uo-
leroroft gM-uccfra r,r ee coxpaHelrr4e B Te-
qeHue troJryTopa JreT, tro-Br4AIrMoMy, cBu-
AereJrbcrByror o cytrIecrBoBalrr{[ Aocra-
Tosuoft ycrofiuranofi niroqr(oBarocrr4 Ma-
Tepr{rr, BBr6poueHHoft ua BBeBAbr, TorAa
Hafi r,raMeHeHr{e crpynrypbr r(pacuoft auuc-
cr4r4, Bepo.ETHo, yHaSbrBaeT Ha cJroEtlrylo
r(aprrrHy nepepacupe[eJreHrr.tr Mareprru,
uagaroqefi o6parro Ha BBeBAy.

Araro.ru.rno H, re4er ce6s" atr.ccvon-
nnfi upo{zrr H0 (puc. 2), xorn rlrreu-
crrBHocrb aMu,ccvtm s HB cyrqecrBeHrro
MeHr,rle, B H, r reqeHr,re Bcero trepl4o[a
na6rrogenurt aufrccilfi o6napyxznaercx
B Br4Ae 4e{opruaqura HpbrJrr,eB B llvrnnm
trorJroqer{rlrr. Saueruu, qro HeHoropbre
paBJIuql{.fi B trpoTsEteHHocTu KpBrJrbeB
trusvfr ror.lroqeutr.fl H6 ra Hy (pI,rc. 2), a
rarufie Ho (crrr. prc. 1) rpy4lro cqrrrarb
peaJrbnbrM - aro Mo?fier 6rrrr cJreAcr-
Br4eM paSHbrx trptrquH: trJlorlrocrr{ llccile-
lyeMoro yqacrHa cneHTpa, RaqecrBa
SMyJrbcur4 rI T. A.

19,5

14,7

20,9

1,26

1,36

!,24

1,04

1,24

1,15

1,10

'1.,'1,6

1,25

!,20

Tenepr, nepefi4eu r{ paccMorpeur{ro r{HTeHcr,rBuocreft alruccr.roHHbrx nr,ruufi.
B ta6n. 2 co6panrr BlraqeHrrfi anBrdBaJreHrrrr,rx rurlpu:a W1 fioil:nofi srrnccuu IJo
r,r orHolrlenlre ldureHclaBnocrefi Iy/Ip DMtrcctroHrrbrx noMrroHeuTon tlo m Hg. Bn-
Arrtrr, rrro W7. IJ.o-anruccr,ru r,reHEJracb HeperyJr.Epuo, xor-s Mo?T{rro Aonycrr,rrb, qro
BlraqaJre rrpolrcxoAlrJro yMer{blrenrre DHBrrtsaneuurofi [Irrprrur,I, a BareM Wt. yrre-
Jrr4qplJlacb. O roquocrr,r Harrrr4x uauepenrafi t[o]r{Ho cy4r{rr, rro Ha6rIoAeHuflM
05.09 1984 r. (cu. pac. l), Hor4a cneHrp ( Tau 6rrn csororpa{upoaau ABa,li[r,I

Ta6urr4a2
3firrlsa,'relrrH[,re ltrtrprrrrbr rr SIIIIICCEOIIELIX II4HIIII

rylrp 7ylrp

I
D

6
7
8

25,1
te t

ZJ.'T

26,8
13,4

,1,13

1,04
0,9ri

1,25
0,99

1,01
0,94

0,91r

0,91

d:if, E
>,*a

I
10
,I,L

12
13
!4
15

1,18

1,27

Ilpuueararrr4e. (1), (2) tr (3) 
- IioMnoHeETr,r $uoficroBoil atrlrccrrrr, cM. pr4c. 1.
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Plrrc. 2. Ilpo$l,rnu Jrl4ur.rit Hfi lr HI
filuur,r no:ru r 4861,33 tt ]" 431!0,1!7 - HecMerqeHIIbIe noJro]ftellrrfl

o/o
h 4.14447

H6 u H1 coorBeTclBeHHo

c uHTepBaJroM MelnAy ar(cno3r4r{r,rfMlr onoJro 30 rur,ru. ourlr6xa B rrpoBeAeHr{r.r He-
trpepbrBlloro clleHrpa B o6or,rx cJryqaflx He npeBr,rlllaer 5%, TaH qro pasrll4uy
B I4ITTeHCnBHOCT-'IX {UOnerOnr,rX r(oMtroHerrToB, BepotITHo, I\{o?riHo o6r,.scnr,rrs ro.r-
EOCTT,TO l,r3MepeHr4fi. Pasnraqa B uETeHcr,rBIIocT.sx HpacHbrx noMrrol{eHToB AByx
rrpr4BeAeHHbrx Ira prrc. 2 upo{u,nefi B MaHcr{MyMe r{x r{rrreHcr{Brrocrr4 cocraBJrrrer
l0o/0, r, e, Molr{Ho Jrrrur, [peAnoJraraTr,, qTo cToJrr, 6rrctpoe r4BMeHelrr{e uI{TerIcr4B-
HOCTI4 Kp aCHOIO HOI{IIOHeHTa peaJILEO.

Ha puc. 3 [na nrnnrruax rpa{uxa trpe4craBJr.Eror co6ofi or]romeur4fl rd]IreHcrrB-
Hocrefi $noreronoro KolrrroHeHra H r(pacHouy Iv/In [Jr.E pa3Hr,rx AEefi Ha6rIoAe-
Hr4fi. Ha ocHoBanrrr{ Err4x rpa{}rnoB Mo}r{Ho cAeJrarb cJre[yloque BbrBoAbr: {) Ba

trrcnilroseHr4eM Hofl6p.flt9B3 r. rr Mapra1984r., $raoneronr,lit xouuouenr ocraBarl-
c.E rrHreHcrrBHee r(pacHorol 2) H r(oHqy trepr4oAa Ha6Jlro[el1r4fi oruonrenue IvlIx
Ee3Eaqr,rrefibHo BoBpocJIo or 1,1[o 1,3[ilrI r(oMtroHeHra V (1) ;runuu Ho. TesAeH-
ql4fl r4sMeEeumn lylIs, orHotrreHl4.fi Sraoler:ororo KoMrIoHeHra V (2) H r(pacHoMy
trru]f,rtrt Ho Ia r(oMloHeHToB H6 TaHafr ffie, JTIIITIb Mefiblne rro BeJrtr{aII{He.

JIuuu.s uorJIoulenrrff

Itax yxe orMeqailocb Br,rlre, B ctrer(Tpe ( Tau na6,nro4aJlocb ABe crlcrex,Ibr JrLr-

lrrtfi norrroqeur4.s - Jrtrturrtrrt o6paayroquecfl B arMoc{epe anea4rr, rt o6oflorresHble.
Ha [annou BTarre Jrr{Irurr rrorJrorqeur{.a Mbr paccMarpr4BaJrl( c roqxu Bpeur{.fl rrx
trepeMerluocrll B Teseurte rrarrr{x rra6rrloAenr4ft. [rnn Eroro 6DIJrr{ uayqenbl caMble
cr{Jrr,Hbre ilrrrt:llfi BBeBAbr (He I, I,Ig'II) r o6oro'rnl4 (Na I, Ca II, Si II, Fe II),
AJr.E noropbrx Molr{Ho 6rrno 4octarorrno yBepeulro npoBecrra KorITyp rr olpe4eJrl4rb
Buaqenr4e ar(Bfl B aJrelrrnofi runpran nt W x. Jlnu:r,w tro rJr oqeHl4.fl B o[ op oAa MbI rre p ac-
cMarpuBaJrrr, nocl(oJrr,Ky, HaH 6buro cr(aSalro paHee, npo{unr rnx cJro]nnllfr" v or,m
rpe6yrcr cneqr,raJrFHofi lreroquxr,r u3yqeHu.fl.

Puc: 4 rrJrrrrocrpupyer troBeAeur4e Bo BpeME Ha6flroAelu{fi axelanareurrlrlx trrla-
pr.rn nrauufi norJroqeHrrfi paSlrlrx SJIeMeHToB.
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Puc. 3. I4artenes[e rytleBbrx cxopocreii
,r JrrfHlilT rrorJroqeEllfl (Abs.) tt.aunccrloE-
Ebrx xoMrIoEcEroB: ltpacEoro (R) lt Quo-
JreroBoro V (t) n V (2); raueseEr're orEo-
meEr{fi rrETeEClrBHOCTeit IulI 11 B TerIeEI're

IIepr'roAa Ea6rloAeErfi
To.rfirr, coeEI,IHeHEbIe roHltoli ruHueit, -[oHa-ar,rsami fieorrl]eEeJre]IHocrb I'IsMepeHI{fl. rlllc,la
s cfio6fiax (1), (2) tl (3) coornercrnylor }toMrro-
HeETaM dndJIdToBoI"I ol\lIlccrrl{, orMe'IcHHrIMEHa

\\

.ru1
/38Ja

tvruf,n
/,984 e.

puc. 1

P,J,c. 4. flonegerr,re aI{Br{BaJIeETEr,rx [rr4plrE Jrr4Er4ft trorJroqeHr{fi pa3rrbrx SJIetrrer{ToB B rlepl'roA
Ea6rroAenr'rri Mapr {983 r.- cerr,E6pr, 1984 r.

Jlr,urr,nt 3BeBAI,r ltle I u Mg II [pe,qcraBrleHl{ Ha AByx BepxHux rpaQl'fnax
pfic. 4, tr'Ia r.parpr,rnolJ .nlrAHo, rrro Jlrrrrr4r{ He I, o4Hra r 6olr,ruer,i crerreHr{' Apyrtre
a uenr,ruefi, uonasr,rnaroT yBerr4qeHue w7,It Rorrqy [epl4oAa. oruocutenr,]Io JII4HI{I{

14388 rra-Ba 6oJrbrrroro paa6poca B Buaqeur{flx Wy uem.afl cx&3&rb qro-Jlrr6o o[-
peAeJellHoe. JIuHr,rn r{arHl,Ifl }"4481. Mg II, ra1il(e {oroc$epuaff' HaH 6y4to ne
o6uapy;Huraer r{BxreHeHltfl W7, (rpetr,rft rpa+ul( cBepxy, pvc. /t). FIa 9-o19n-1uu-11
orHolxeHuli DKBI{I}&rr0}ITHLIX urI{pI,I}I rII{}II,IiA W @4BL h'Ig II)/ W (447 l IIe I)
corlacuo 13oap.ryHy [11] uri oqeHr,rru, rrro crrcr(rparrLHEIii r{Jracc 3.8e3lI],I ( 'I'au
B TEIIEHI,IE IIOJI\/TOPA JIEi HA6TTAEHI4iI I,I3MEHI,IJIC,tr B CPEAHEN{ OT B 3,T \O B 2,4.
Taxurr o6paaonr, na6,,rro4enuoe rraMrt yBe.rrr{qeur,re ilItBr{BaJrerrrubrx ml,rprrlr Jtr.Lr,rrfi.

reJIr,Ifl t{oiriHo, Iro-BI,TAI,IN{0IIyi o6'b'ICHI4Tb rICRr,IlreHr,Iel,I Ter4rrepaTypLI u {orocc[epe
( Tau.

Jftanr.rlr o6onosnu Na I, Ca II, Si II, Fe II npe4cr&tsJrelrblHaqerr,rpex HIIE{III{x
npa{unax pr.c. 4.3HelrealrerrrHble IuIIpI,IHu nranlrri Na I, Ca II, r'ax ilte HaK I{
flpel,rgr,r-E Si II, nO-nIrAlIr[o]Iy, Bo llpeN{tl Ha6IIoAeH[it ue uens,nl4cb, xorfl y IIe-
Koropr,rx lr3 Hr{x eorr, Cra6brfr r{aMeH r{a yrfeHb1Ucrwrc lY| R ltol{qe neplloAa Ha6.rl}o-

.q"rrrii. To ine Caxfoe rlo]nHo CHaBarb Id oTl{ocilTeJrr,Ho JII,IHI{fr ?lieJresa Fc II.

Jlyuenr,re crtopocl'Ir

Errnn rr3lreperrbl "rryrrellbre cnopocrrr irrdHl,rfi uorJlotqeHufl paBHr,Ix SJrelIeHToB'

crr.rcofi r,rx npr.rue[eu B Ta6JT, 3. tr{auepeullr] BIITIoJIHeHLI or}Iocl{reJrbHo clel(rpa
cpaBfrcrrr.r-s no cileHTpotpax{r{aN{ c rroN,roqLlo Ml,ritpocHotra I[,3A-2 il o6pa6oTaI.IbI
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Ta6nu {a 3

Jlyuenrre cxopocrrr rro Jrr{Errsln norlorqeuut (nnr/c)

HoMep cfle(rpor,pauu no ra6;r, I
Sreuesr,

,", A Bn7 lt",
HI

6562,82
4861,33
/t340,41
4701,7lt
3970,07
3835,39
3797,90
3770,63
3734,37
3721,94t
3697,15
3691,56
3686,83
3682,82

Fc II
4522,63
4508,28
4351,76
4233,t7
NIg II
4481,23

Ca II
3933,06
IIe I

447 1,48
tL I 4i.l t)

+50
+42
+42
T4td
T113
+39
+41

*1+7

+29

+34

+73
+98
+79
+71
+85
+85

+61

+77

+5i
+31

-14
-8
-6
-7

-1.
-9

-l/t
-4

-11,
-5
-6
-5
-o

-12

_o

-l) /

-1G

-2/t

+71 o
t

-J

-5

-6

+80
ro(
+79

Ta6nuqa 4
Jlyuerrre cropocrtr aMtrccuoEuhrx noMrrorrenroB II I (mru/c)

I(oltnonenrr,r

v(2) | ,i,,

I,
4

7,6
8,9

L0, tl.
t2

74, 13
15

-J.l
-JZ

-rtz
-85

-118
-118
-1.14
-1"04

+15
+4

*[7
- ltl

-61
-55
-4,1

-1.45

-138

+195
+228
*154.

+ 176
+176

-64
-77

-132

-a.43
-132

+234
+166

+172
+772

-r48:.

+191
+187
*74L
+167

or +126 Ao +187
+69

or *65 po +91
+91

19
L

Ha 3BM EC-1033. trllcnpanneuHr,re Ha e{$enr op6rrarbHolo tsparqe}rrta Seurrn,
cpeAHrre (ec.nu usuep.flJrocb HecHoJrr,Ho JrrrHzfi) AJr.fl AaHlroro SJreMelrra 8HarreHr4.fl
ur HaHeceHbr Ha rpasr4K pr,rc. 3, a1 u]d\vBfrIJaJrbHbre [aHbr B ra6n. 3. flocnonr,xy
JrI4Er4r4 reJrr4fl I-Ie I ua rrJracrr4lrHe BbIrJI.fr[.flT oqellr, IxI4poHr{MLr r4 TosHocTr, r4x r43-

MepeHrrft Hrrar(a, u,. (He I) ra rpa{zx Mbr He Harroctr{Jrtr{, peayJrbrarbr r4x r,ra}repe-
Hufi Ha Her(oropbrx cfler{Tpo]rpaMMax trpr4BeAeur,I B Ta6[. 3.

tr{auepenlrn ryqeBblx cmopocrefi aMrrccr{oHHblx noM[olrerlroB I-Io., [Ip u H,
BbrrroJrHeHBr IIo perrrcTporpa]vril,raM oTHocr4TeJlr,Ho HecMerqeHHoro troJro]Herrl4rr
(r,. : 0) Aalruofi :nuurvt (cu. prac. 1,2). Peayrrr,rarbr r4gr{epelrraft npeAcraBJleHbr
Hapr.rc.3uera6r.4.
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Paccuorpnu AeraJrruee puc. 3. ItaH nuAno, .[yqeBble cnopocrl4 ltrluwfr. uorJlo-
qeur{.fl pasruqubrx aJreMerrroB B rerreHue rreprro4a na6nIo4enufi ne4yt ce6t ogm-
HaftoBo. trl[alreuenrne ur c reqeru.er,I Bper\rerrr4, rro-Br4ArrMoMy, xapar(TepIlayer op-
6zransnoe [B\i]KeHr{e cr{cre}rEl I Tau. I{eHoropoe paafll,Ique B BHaseHuflx z;r rlo
Jlurrr4-gl1 pa3lrbrx aJIeMelrroB, BepoflTlro, MolI{Ho o6t ncwurt , c o4uofi cropoEr,r, Tetr{,
qlo A[.8 paaHbrx aJreMeHroB 6r,rno uartepeno paaHoe qlrc.lro tunuft (cu. ta6n. 3),
ra, c gpyroft cropoHbr, r(ax rror(aaarra ,(enr,uurc u IIIaM6os [2], narzsueM rpa-
,qrrenra ilyqeBbrx cxopocreii, BbrsBaHHoro reM, qro ltvtn;ztvt o6paayrcrcx B paBHbIx
cJro.rrx arlrocSeprr BBeB4rrr ra o6orosxr.r. Xapaxrep r{BMeHeHrr.E ryqeBr,rx cxopocteft
oMplccr4oHIrr,Ix HoMnoHeHToll, Har( BI4AI1O I{3 pLIC. 3, taXOfi E{e, fian Ir AJIrI a6cOp6-
qr[oHHbrx luuuft, Ho rIpI{ cylqecrBelrHo 6o.nr,meu paa6poce roqex. flo-augur'louy,
cHopocTb SMr4ccr4orrHr,rx noN{rrorIeHToB oTpa}naeT cyMMapHoe [BltHe]II4e - ABIIHe-
Hrre cr{creMu ( Tau ro op6ute Id ABI4iIteHIre x[arepr.rl4 e o6orosHe.

Cnopocrlr BparqeHrr.fl a sin i,

Cxopocru Bpa[{eHrd.rr u sin I 6urn oupegerreHri no noJryltrIrplrl{aM nrauuft aneg-
grr I{e I r.r Mg II u ,irunrafi o6onosHra Ca II, Si II r.r Fe II npu rpeAtroJro}fieHrrrr,
qTo Ha rroJroBtrIre r{HTeIrcI{BHocTu Jta7]F.ltfl pac[I{peHa Jrumb Bparqenrae}r. Tos-
HocTb r43MepeHr[fi L]v1pue rrpeBbrrrlara -FB HM/c, OHaBanocr, qro B TeseErre Bce-
ro treplro[a ua6"nro4eur,rfi eeril.rr.rua u sin I rrHArrBr{AyaJlrunrx ,runufi He MerrflJracb.
B ra6n, 5 co6panr,I cpegHlre BuaaleHtr{.q u sin i AJLrI Bcex rrBMepeHIrI;Ix nuuufi.

OcranosraNrc.E Buasare ua Sotoc$eplrElx JrrrHlr.flx. HaK cJleAyer lra ra6;r. 5
(n - uwcno r{BMepeHHr,rx ciler(rporpaMu), cauure Bbrconr{e BHaseHI4E cHopoctefi

BparqeHr,r.rr Aaror Jrr{Hr4rr He I, u sin z : 240 wlc, oAHar(o or(aaaJlocb, qro BIra-
qeHr.r.Fr usini uo Jrr4Hr{rI}I ?16878 u 15875 HeI u sini:1t6xu/c B cpe[EeM
B ABa c Jrrrrrrur4M paaa r,reHbrrre, qenf rlo JTIaHI{.EI,I I-Ie I s cr.rueft o6tactu ctrenTpa.
ftporre roro, Kar( Br{AHo na ta6;r. 5, no luuuv ?"4471 He I aua'reuue u sin i :
:205 xrr/c taxrxe HecxoJrbno MeHbrrre, qeM ro ocraJrE,HbrM JII{HILEM cuueft o6,ra-
crra. @oroc$epnaa JrrrHrr.E )t44\l Mg II uo Harur4l[ oIIeHHaM l{r{eer rtrI4pl{Ey
u sin d : 82 xtrlc, r. e. cyrqecrBelrHo Meubrrree BHarreurde, .relr u sin i nuuufi He I
s crlHeft o6nacrn, B roN{ rrucle Id pactrorlo}Iteuuoft p.rIAoM c ueit X447 1He I.
EoxpuSrrl lr flponnx [9] no na6.nroAeuranr I Tau n 1964 r. ran]I{e orMeqaJrl(, qro
Irrrdprrr{a ilfiHttvr }"448L Mg II ueurrne, .IeM rrHufi IIe I.

Taxrarr o6paeolr, ecJIId [Jrfl o6tscuegus pacxom[err{.fl B SHaqenu.sx u sin i
tro Jrr{rrrrflM He I u Mg II MoiI{Ho rlpe[troJlo}Itl4Tr,, qro ouu o6pasyroTcfl B paBHbIx

mr{porrrbrx tro.scax Soroc{eprr BBeBAbr (n naruen cryrlae ilLrnrlrL He I6,tuxte H oH-
Baropy, Mg II 6nlr;rie x uorrocy), ro rlo rloBo[y paarl4qllfi s usin I uo rutnusrt
I{e I nuqerb oflpetreJreHHoro rra ocHoBaHrrr{ r4Meloql4xc-E ua6,nrogarerbHbrx Aart-
HLrX rroxa Cr(aaarb HeJrEBfl, c;reAyer ynol{.flHyTb peSyrlr,Tar' noJryqenulrfi Xean

Ta6nuqa 5
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HeI
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Mg II
41:8L
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[12], noropafi tro ra6nro4enu.flM B- yJlsrpa{fiolere HamJIa_gno_po_crb,Bp_aqeutr 
_

arei,'g, ('iau panuoft u sin i : 100 xrttic r,o JITTHI{flM C III, C IV, Si II-I u Si
IV, ;. e]anasei{ue, 6.nuaxoe roMy, qro MBr troJlyquJlu uo He I n npacuoft o6racru
ctrer(rpa n ),"4481, Mg II.

Cpeggee Bgaqeure cnopocrlr npaqeuuia o6ono.Imu uo Fe II, Si II 1 Ca II
cocra'"ore, u sin I : 35 rl,r/c trpu*mlIplrHe uHcTpyMeHraJIbHoIo ltoErypa 6 nu/o,
?Iucrpyuenramnrrfi l(oEryp 6rrn nrrqrtcleE tro atuoc{epnrrM JIEE'uEM.

Picnona"as mrrpr,rnaMr{ ctrer(rpaJrbHrrx nuuuft sBeBAbI u sin i : 240 fl
L1.6 x:y,lc u o6onoqxi z sin i : 35 Hu/c, Mbr BbrqrrcJlunr,r {anrop reoMerptrqecHoft

Euirloqrrz W l;pn trpeAIIoJIoE(eHI,III coxpageuus yr4oBolo MoMeIIra no {opiuyne

w:+lr-{r4),
R u r - paguycbr BBeBABT u o6onoqnr coorBercrBeuuo. E pe-syJrbrare trofiyuuilI,I

ABa BHaqeHrE BeJI[quEmW :0,038 u 0,083 uo JII{HI,IflM He I s cnu:eft u xpacuofi
o6nacr.sx cfiearpa, Toquocrb cocraBJlrrer -'1"0o/o

Ocnosurre PeayJrbrarbr

B reseuue IloJlyropa ner na6nrogeuraft, ruapt 1983 r.- ceur.s6pr 1984 r..
crrcreMa ( Tau n o6qerrr He tronaBaJra 6orrurofi ar(rl4Buocrr{. 06 aroirt cBuAereJ_b-

CTByer orlloctrreJlbras cta6unbgogTb xou{urypaqur.r upo{nra IIfrE:uvI Ho
a rar(rfie ycrofiuuaocrb orlromeuu.E uuTelrcusnocrefi Suoretoaoro I{ HpacHoro
nourosentos lvlIn), I rpu ue6otrmou yBeJrurleutrLr l{HreucuBuoctr {uore-
rosoft eMr{ccutr x r(oHrly trepuo[a na6nroAeuufi.

OAnaxo HeperyJrflpubre uBMeEerrur o6qeft trrrreHcl4BuocrllI aMlaccl{ounofi lr,r-
uuz Ho, paa6poc B Bnaqeuuflx flyqenrrx cxopocreft aMrIccrIoHIrBIx r(oMuoueuroB
roBopuT o nparr(oBpemeunofi ro Dpannerlrrc_c trpoAoJr)fiuTeJlbuocrbro rrauux
sa6liroAenuft secra6r,rlr,Hocrtr cucreurr ( Tau. Ha ocnosaur,Iu na6nloAeguofi rou-
HOft crpynrypbr aMfiCCr{oHHEIx ilmr;nfi Ho ra Hg Mo}I{Ho roBopI,ITb o nJIoqAOBaro-
cru o6oroqxz ( Tau.

O6napyxen|, qro Bgaqegtre c1opocru BpaqeHlaf u sin i no tmnnsln He I
r xpacuofi o6nacrz trptrMeprro B ABa paaa MerrBrrre,..IeM s claseft o6.ractrn ctrearpar-Arropur 

6narogap-rr A. A. Bonpuyna aa couerbr r4 BaMeqauufl trprr o6cyrx[enuz
peByJrlraroB, a ral(x(e I. H. IllapatroBy u B. T. ?I(oronery Ba uBroroBJIeHrIe
urrrocrpaqufi.

[,ena6pr 1984 r.
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PEBY JIbTATbI Y3I(OIIOJIOCHOtr( OOTOMETPIIII
MAIHIITHO-IIEPEMEIIHOII BBEBAbI p CrB

B. I4. Eypuaueno B. II. MarauymeHno, H. C. IlolocyxrrEa

c uolroq,uo cuenrpo{ororvrerpa c@-G8 trpoBeAeg'r ua6rro4erua rroroaa rary.reEtrf y Mar-
Etrruo-rrepeMeuuoft anea4r,r p CrB (m, : 3T8, F0p) a troJroce Aetrpeccurr Lo : S2!.5 A (AX, :: 30 A) tro orEortrenuro r( aBeaAe cpaBEeErra y CrB.

B peayurrate araJrtrBa ua6nro4eruft, Bo-trepBrrx, o6uapymeunr KopornotreptroAuqec1qe
uBMeEeEtr.E fioror(a c treptroAaMu Pr: 196,9; P, : 158,3 fi ps: 58,57 rvrru tr c aMtrJrr{ryAaMu
napraaqufi A1 : 0nt005, Az: 0ry004 fr A, : 0ry004. Itpoue MoAerrn EaKJroEEoro MflrEtrrto-
ro tryJrbcaropa [1,6, 19], tror(a Eer Apyroro MexaEaBMa gm o6rncueEEE OrEx napzaqut. Bo-
BropErx, rroJrlnreEBr orqerflr,rBbre (L,rn:0,02 -+ 0ry03) uarrreueuuf trorona c {aaoft BpaqeErrf
aBeBAhr' o6tscsseunre B paMnax MoAeJrI{ EaaJrounoro poraropa. flpe4uonaraercr, qro trptrqu-
soft raaMesesfift uotota B Aetrpeccrtrl rBJrffrorcfi Bapr{aqtrE rrEreuctrBEocrw :rrwnfr., o6paayroqux
Aetrpeccfiro, a Ee Bapr,raqrra trorona llBfiyqeuriff n nouriaryyue.

SOME RESULTS ON THE NARROW-BAND.J PHOTOMETRY OF THE MAGNE.
TIC srAR B crB, by v. r. Burnasheu, v. p, Malanushenko, N. s, polosuhhina.- The ob-
servationS of the emission flux from the magnetic star p CrB (mo: Bryg, F0p) in the depres_
sion range Lo : 5215 A (the band width is 30 A) with respect to the star of compariso" y C"O
were camied out using the spectrophotometer Sph-68 (CO - OA).r

The nnalysis of the observational data showed, that, first, short periodic variations offlux do exist with the periods P1 :796ry9, p, ,: ll8ryB and ps : iATrSl with the ampti_
tude of variations equal to A1 =.O1IOO5, Az:0ry004 and /s :0ry004, respectively. Tlhe_
se variations can be attributed to the model of an oblique magnetic pulsator Jl6, lgi, since
no other mbchanism has been attainable so far. Second, shirp ,na.iationsof fi"*iA;::0.02 -r0rt03) withthe phaseof starrotationarerevealedthatcanbedescribedinterms
of a conventional model of an obliqrie rotator. It is suspected, that these are tho variations
of the line depth which are responsible for the depression that cause the variations of fluxin depression, but not the continuum.

cuenrpo$or.o.Merprrqecftue uccJreAoBauz.E pactrpe[eJre,u.E a,eprzz B ctrefir-pax Ap-aneBA [1-5] tror(agaJru, rrro oriltrqurenrroft oco6esnocr;b ;r;*-;;;;;
fiBJrflerc.fl narllsue mrpoxux geupeccufi L?" - {00 A s o6aacr.sx )t4200, EZOO,
6300 A. Tlcnomaya czcrervry'$or;ouerpzuecftu-! uug;ftcoB, 

-ioryr"rryrc 
Ha oc-

EoBe E(elreBcnofi cucreurr {z;rrrpon, yAaJrocB o6uapyxz$ crraigeop"a""t 
" 

;"-nuszroft cpeArrero troBepxuocrEoro Maruriruoro rroJr.E aBeBE; i6].-I4;;;;;
}v6unrr 4enpecczft s efiffi urjnocax BaBucur or rurra trer(yJr.Epnocrrr Margurrrhrx
sBe3A.

SAecr pac-cMo_rpeuo troBe4errue trorona uaJryrrenrr.E B CrB (*o: Bfg) r o6_Jracrrr )uo:5215 A, Al,:rB0 A, uo orrromeurlrc fi BBeBAe cpaBr{eEuE v CrB.
Maruzruo-uepeMeEuan-BBeBAa p crB ruua sr - cr I pri;;;?.'"";;;

ucropulo rrccJreAoBaHZft, 6naroAap.fl cuJrrEoft uery;rapuocrr{ xraMuqecftofo io_ctdna, ,lrarunrsoft a*TtrBrrocrrr, a ra*lr{e csoeft gocryoiocr, aoi;;"";;;;;";paBiluqHBIMI[ MeroAaMu Ira MaJIbIx tr cpeAnrrx reJrecftotrax. Teu ue Merree, EecMorp.fiua o6zrue na6nrogarenbuoro rrrarepuana, Ao crrx trop He Bbr.ficrrerrbr [ocraroqgo
EaAe)fiHo Borrpocbr xr4Ml,IqecHoro cocraBa B. GrB (6o,irrnroft paa6poc B orrpeAeJre_
Er[tr coAep,I(aEurr Ee roJrbKo pe4noaerr.ienbrbrx DJreMeHToB, rro raxme uenbroprrx
AJIOM0IITOB )fieJIeBHOrO trUHa)' .II0T .ECEOCTfr. lt B trOBeAeHIAU MaTHUTEOTO IIOJT.Ey sBeBIbr' Ao cEx trop rrer eAtrIroro MHeEzr B Botrpoce g qepeMeErrocru ctre(rpaarofi anea4rr. ,(onroe BpeM.fl crruraJrocb, uro cuenip B crB Lo"ro"o"r, xorg rre
BbTBBIBaJIa couneszft llepeMelrEocTr 6nbena I{ Marurirrroro troil.s sBeBADr. Czlrruo,e6neu,qzponasne tr/.rumir- s o6ilacru 13800-4800 A, 

""o"p.geJreHEocrb 
ypoBH.E

KoErIIHyyMa' AeJIaJII4 Cauo non.srtre trepeMeHEoCTII cueXrpa cJruryr(oM ueoope-
,qeJIeHEbIM' MEOIoqI{cJIeEEbIe trOnCfiu ltoEqaJlz0r ney4aueft. Jlzmr na6nrogenllls

t4Z



,[ara,
1984 r.

18/19.05
19120.05
2012t.05
22123.)rt
23124.05
25126.05
28l29.os
30/31.05
3U01.06
5/6.06

839,338
82r0,338
84r,377
843,374
844,301
846,363
8219,290
851,301
852,3r4
857,283

0,650
0,707
0,762
0,870
noD
0,032
0,r91
0,296
0,351
0,621

J,l
206
126
133
198
158
167
24
21
41t

0-,0539
0,0545
0,0598
0,0602
0,0567
0,061i
0,0756
0,0848
0,0674
0,0667

ctrenrpa p crB, BbrnoJrHeHHr,re B o6Jracru 1"6000-6800 A [7, B], rloBBoJrI'rJrI4 rlpo-

BSCTI4 LISyqeHl4e AHBI4BaJISHTHbIX IXI{pI4I{ JI1IHnfr pfil'A aJIeMeHTOB, OIIpeAeJLEIotr{Iax

trer(yJrfrpHocrb 3Be3Abr, Harrpr4Mep rrr}.1!fr Eu II, a rax?fie npoBecrl4 I43NIepeHI4fl

axsusa;enrrroft il1apl4Hbl JIttIrI4I4 H" [B]. ,{anr,uefiurue I4ccJIeAoBaHI'I.g ctrefiTpa

[9, t0] ton616o no[rBepAI4JII{ I4 pacl]I4p-I4JrI4 npellcraBJIeHl1e o ilepeI{e-HHocrI4

,u"u4-. Tax, uaupzMep, 
'6i,uro 

nox-aaauo [10] Cyrqecrlola-qrle rop.flql4x o6.nacrefi

;;O,b-;dr;oft rbuneparypoft req,, rlpllMepHo Ha 1000 H npeBbllxarou{efi reNI-

[epaTypy ocTaJlbHoft IIoBepxHOCTU' B paftOHax IIaIHI'{THrIX II9JIIOCgB SReBILI'
'Honue yBKonoJIocHLIe Ha6JIISAeIII4.E 13 CrB-upecleAoBaJII4 I'\eJIb I43yall4r6 IIo-

Be[eHrle ee cle11rpa ts o6[acrl,1 11eupeoogll X 5200 A xax B reqeHl{e cyrolt' rax I4

C 6aaoft I{aIHIIr}IoIo II9JLTI SBeBAu. IIa6;rro[err69, 6bt[1u BI;II9JIHSHLI C [oIIoqLIo

""t11tp"O"roitetpa 
CO-GB, ycraHoBJreIIHoro Ha 20-cu terecnoile' CRaIII{poBa}II4e

crre1rpa rra DroI,I oilenrpoOo;ol,lerpe ocyn{ecrltlrlerc.E IIoBoporoM [IaSpaHIII'ISHHofi

pelllerHrl c rroMorrlbro tuaroBoro [Br4rareJltl. lloatolry, ycraHoBlrB pelIIeTHy ]l He-

HOrOpOe rloJIolIteHI'Ie' TaH, trro6Dr B BbIXO[HyrO rIeJIb crleHTpo{oToluerpa rlotra[aJlo

lt3Jryqelrr4e orIpeAeJIeHHoh A;rIanu BoJIHbr' MolI{Ho r{clroJrt'soBaTb CrlegTpo$oro-

Merp [rIE rlpoBeAeHl,rfr ysHoloJrocHofi $otouetpuu'
llllrpraua BLIAeJIeHIISI9 CleHrpaJII;HoIo IzIIrepBaJIa cocraBJl'rler 

-3Q 
A' IJenrp

rloJrocbr', R noropofi npoBOAI{JII4C}, I43MepeHl4.fl, CooTlleTCTByeT X5215 {, u raxrzna

o6paaorr B iloro-cy roraAaer r{eHrpaJrEHa-s qacrb Aenpeccl4r4 },5200 A (prac' 1).
'14ron"parrrn nporo4r,lJrrdcr, Ar4{bepeHur4aJI}q6IM crroco6oM rIo orHoIrreH14Io

r( sBeBAe cpaBrrcrrr4H y crB. oqeHHr,r 6necHa 13 CIB 14 ? crB qepe[oBailI4cb c I4I{-

repBaJlorr t MI4H. Itoe{{raquenr arMoc{epgofi DItcrI4I{ItqIII4 oIIpeAeJI'EJIcfl ro
eB';s4e 11 UMa, uHearMoc{epga.E BBSBIHaE BSJII4tII4Ha Horopofi 6ura nafiflel{a Me-

roAoM Ifuxososa. B peiyirrare Ha6JrroAeHr4fi noryql4rl1cr, sgarreHr4fl A'm :
:1n\ctB -l_!?,crs c BpaMeHHb'IM paSpellle[yreli- 2 MI4H' a raHlrie cpeAHr4e 3a HosL

B11aseHug nm. g Ta6II,Iqe npI{BeAeHLI OCIIoBHbIe AaHHLIS O [oJIyqeHHLIX Ha6[Io-

AeHr4trx, Iy' - 
qracno oIIeHon 6necra 3a BpeMfl Ha6[IoAeHI4fi'" l. lIcCle[oBaHIIe RopOTItOBpeMeHHbIx I4IsMeHeH]4fi 6uro ua'rato C yCpeAIIe-

EI{.;I cnoJIbB.EIqrIM ope[]II4M fro ILETI4 TotrHaN{ tscero Ha6JrIoAaTeJILHbIo MaTepI'IaJIa'

Dra upoqegypa troBBoJIfler cyqecrBeHHo yMeHbIxI4Tr, BJII4.EHI4e BbICoHOqaCTorHbIX

;tr;;. gnr"* trpoBo[r{Jrcfl ios-MecrHbrfi aHaJrr^B Bcex IiBMepe*r^ir' Lnx Ea-treplro-

Ariroo.ru' Meroubu top*"u," [1{] n ranrepBarle trpo.6ublx rlepzoAoB 50-500 urau

6ruo nrrgeleHo rplt HeBaBI4cI4I\'Ir,Ix repl4og;: P, : 196,9 M.lr:e , ^1 2: i'.58'3 ruun'

i, :58',57 uuu 
-" 

"ooro.r"rtsyrorqr4Mr4 
Aocro3epHocr.flMl4 96, 93, 90%, onpeAe-

JreHHr,IMrL trO Hpl4Tepr4ro or4xrepa.
Tax xaH na6trciarent;Hr;rft MareprraJr o6peneneu 6o.nrruunu paBpr,IBaMr4 no

BpeMeHI4, a TaHII{e BCJIgACTBLISToIo' qTo IIpoAoJI}I{[TSJ]]'HoCTE' na6lrOgefrrzfi n te-
seHue HoqI{ cpaBHI4Ma cO BHaaIeHI4rIMtr{ BbIAeJIeHHbIx IIepI4oAoB, BOSHI4I{aeT OIIac-

Hocrl rIo.flBJIeHI4.E JIoEtHbIx rIepl4oAots. floarolty MLI BLIsucilI{JrIa Tal(?fie clrettTp

*oqrro"r, r4 6yHfirIr4ro cleHrpaJrrrHor.o or(Ha MeTo[oM, IIpeAJIO]ileHHLIM AUMI4H-

rou-tt2]. Ila flac. 2 nonaeassr cueHrp Motrlrrocrr4f4 {yuxquaicue*rpaJlr,Horo or(Ha'

Br,rrrrrcileuHl,re MeroAor,r ,(r.rur.rnra B I4lrrepBaJIe 50-250 Mr{H, a rafi}r{e nplzBeleHbr

cpeAHr4e r(prrBbre Kole6aHr4fl Lm Enfl Bbr[eJreHHbrx IIepI4OAOB.
' OrCytcrsl4e BlIaqI4Ml;Ix [uI(oB Synxrlnu crregTpaJrr,Horo oHHa B o61racT'[x tre-

p7o;;;"p1, irm P", a ra6]rie HaJrrrqr{e AJrfl Hrix conp.rl}IteH,r,Ix [epr4oAoB, o6ycro-

L7
92
60
64
93
I ',.|
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_P-""1 t CI^tIlp I"glgcrlr (nepxrr,rrl rpa{r,lt) .{.0yunqns crenrpaJrbuoro oKEa (mtmnurirpaelrft), paccsr,rrauHr,Ie rro ]reroAy .(u:nrrnra It2]
B nepxnert rracrrr pucyEHa Bce AarrHbrelra6lroAeuuiicBeprryrbr c lep]roAalrrr pr : 1g6,g; p, : 1bg,B; pB:
: 58,57 trtltn
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,cocraBJlJrlor B cpeAlrel\r -Ar : 0"1005,

3, tr4sueuesr,ts c Sasoii Maruurr{oro
pasJrr.lqEblx xapanrep?rcrr4r( SBe3Abr

a - rroron B rroJloce Ax : 30 A, qempuponaHuoft

Ha x 5215 A; 6 - 6uecfi asesArr E (ro : 4300 A'
Ar : 950 A t13l); 6 - 6ilecft aneagn o (ctpeurpe-
HoBcr(an cucrerfa, xo : 4110 A' Al" : 190 A t14l)
z - 

gr(BuBaJrenTrraE mI4prrna WHq, orrecenuafi
x cpeEuefi Ul; 0 - ornricutelrnas aHBuBaJIeHrHar

ur{pr{Ha W.nlWy nametroBcRux rr4Eufi P12 tr P11

t9, 101; e - orrroclrreJlbuafi oltBrrBaJrenTrraa -mrrpl{-
uaWx-w|" EByx ruEr.rfi Eu II x 6645;11 I4 6337'07 A
[8]; a,, - Marl{r{rHoe uoue Hr6 rlo I{BMepegrr.EM

Pnc. 4. CxeMarzsecnas MoAeJIb Ear(JIoEEo-
ro poraropa grr cuyuaa B CrB

BJreHr{brx cHBa}fiEocrbIo ua6nrogeuraft n

oAHrr BBes[Hbre cyTr(Il' trolrBep]r{Aaer
AOCTOBepHOCTT, trOilyqeHHOIO HaMLI pe-
BVJrbTara. 3ua'reulIg fiepuoloB' rroJry-
rreHHbIe MeroAoM,[rzltrzRra, xopoItro
corJracyloTcfl co SHaseIIrr.EMrr rlepr{oAoB
uo meto,qy trOprenraua' Oqeuxz aur-
JrtrTyA none6anzft, Bbrsrrcreuuble Me-
roAaMrI trOprennua z,(uuznrar TaI{Ete

xopouo corJracyrorcE Epyr c [pfTrollt u
Ar: O"?004 w As : 0T004 p;lg Pv Pz,

4t
W

Prrc.
IIOJI.E

EI
3

lrl

L

+
E

P, coorsercrBeHHo'" 2. ,4,uorrore ra6.nraqr,r rroBBoJrr4Jrrd trpoCJre[I.r]; noBeleHI4e rroToHa B troJroce

),5215'A or HorrrlK Horrr,{ u cpanlrl4rb c y}fie on;6"l11o11uHblMr4 pegyJrrraraMn

'o6 zaMeneulrflx Apyrrdx xapanrepr{crl{r( sBeBAbr 17-ttJ' L3' 1'41'

Ha prac. 3 npeqcranJrerrr,r Kpr4Bbre I4BI,IeHeI{I4fl pasiluqHblx xapaHTepl4crffR

BBeBA6r. (Daeu purGrrurru, to 6op,y" t3l: J' D' 2434277'5 + tB14:7^:!;
Cpannunaa rCe lruetOqylecfl B HaJII4aII4I,I AaIIHE'Ie C peByJIbTaTal\'II4 yBI(O[oJIoCHOtr

dorouerpuu, IIbr rlpuilrJrrll K cJleAyroqeMy 3ar(Jlloarerrldro'
^ B cnexrpe B CrB uafiAeurr rrerHl,re r4Br{e}IeHr4.fl troToRa I'I3ryqeHr4fl HaH B Irrr4po-

ItI4x,TaKIIBysl(Zxc[eI(TpaJIbHI,IxIIoJIocax,IIpIIqeMI4MeIoTcflBa[4eTHbIeoTII{sI,lfl
pesyJrbraroB rulrpoKoflonocuoft {ororrerprara oT y3I(OIIOJIOcUOfi' c;relyer oT]\(eTI4Tt',

'Tan)fie BaMerlloe cxo[crBo rIoBeAeHrlLg Bcex xapanTepr4crrlln gBea[br n o6nactr'r

MarrrrrTrloro troJrfl troJrolnrarenrr.roii rroJr.spllocrr4, noropa.rl xopomo IIpocJIe]nl4Baer-

c.s Ha sra[r,rr,roft ronyc{epe 3Be3Ar,r (puc. 4). O6lacts IIoJIo}ItIlreJIbI{oro IIoJIf

.AgJrbrrre 6truaer Ha BLIAIzMofi nolyC{epe - 3ro TaH}I{e oqeBI4AHo uB I1pI4BLIX

prac. 3.
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oruervu cyqecrBeuuoe orrlrsne Bcex xaparrepucrr,rfi BBeBAbr na {aaax, co-
orBercrByroqrzx o6nacu4 orpldllareJlbrroro Marrrlrrgoro troJr.E. A ramenro: (prrBbre
6recxa B rnupoxrrx uo.rocax B m u (6oree yanufi {urrrp crpeMrpegoscx6ft cu-
cterrarr) tror{aBblBaroT otrpeAeJlenrrrfi uzuraMyM B arrax {aaax, ror[a KaH HprdBbre
u3MeHerrlrfl SKBr,IBaJrerrTHbrx rlrrpr4rr.nranufi orAeJrbHhrx aJreMerrroB, a raH?r(e tmFluft
BoAopoAa rrarreHoBcnofr. cepmn tror(aBbrnaror BTopuqHrrft uaxcranrylr n6nuan {aarrorpur{areJlbHoro Maficr4uyua ,816. Itpunar WrHo xorfl r4 He rror(aBbrBaer Bro-
puqnoro MancraMyMa, Hec(oJrrno ucnax(eua s6flzau arux {aa.l,
- -^fl^oqvuenua.f, rraMrd 'Hpr,rBafi trBMeHeEuE trorona n yaxofi iroooce Aerrpeccuu
1,5200 A AosonsHo orqerJII4Bo troKasrrBaer s aroft o6racru nropzvnuft *u*6rry*.

Ecnz racxoglrlTb IdB MoAeJru Har(JroHrlofo poraropa, To Ea ocHoBarrIrII npuBolu-
MBIX AaHIrbIx Bo3Molnubr cJle[yrcque trpeArro'rro]r{eHra.E 4rr o6rrcneur{.8 arux pe-
ByJIbTaToB.

_.1. Paanu'rHble ycJloBrr.fl BI4AIrMocru olracrefr. troJrolnr{reJrruoft z orpur{areJrb-
nofi uorapHocrr (pac. 4).

2. Hax 6rrno noxaaauo n [9, 10], pafionu MarHrrTgbrx noJrrocoB BBeaAbr uMeror
716 6o;ree qeM Ha 1000 It nrrrue 716 ocranrnofi troBepxHocu areafrr, r. e.
(rop.flrIr/1eD o6lactz Ha troBepxHocrn p CrB cBEBaHET c uarnrzrurrMr{ troJrrocaMu.
Tax xax o6nacrn oTprdqareJlbnoro MarrrrrHoro, troJr.E BITAHa rroA BEaqureJIBIrr,IM
yriroM H ryrry BpeHr{.fr, r. e. Ha r(parc Br4Ar4Moft uoryc{epr,r BBeBAbr, ro oga Mo}fier
6rrm ne rroJluocrbro BrlAHa B orJrr4qr4e or o6racrra ,oioxrurerrr,noft norapgocry,
HOrOpafl n {aae .H}r* pacnorraraercfl upaHrrauecnrniqeurpe nra4zuoft uo;ryc{eprr.
cne4onarenruo, ua6nroAaeMhre upoxn.neunfi. orvx (rop.Eqrzx) o6racrefi uoorir",6rrrl paaluuurr. r(paenue e66exrr,r - rroreMHeurne Aucr(a BBeB[br or qegrpa
H I(paIO, [peqeccr4f ycrlrJrlrBaloT 3To pa3iluque.

3. Pzc. 3 otseruzso troxaabrBaer paauoe troBe[eurre riaJryrreuTz.s B trrupoxoM
u y3noM ctrer(rpaJlblrr,rx Auarra3oHax AJr.fl o6nacreft H{Ilo* u Hiu*,Hanzqze <<ro-
pauefi> oltacru n {aae .H}ru* npoxBJr.f,ercfl HaK ycrrJreHrze troroxa uBryqegufi
B I(oETlIHyyMe, a rar(Ete r(an ycr4JreHr{e rry6rzn r.mrruft p.rrla DJreMerrToB, o 11eM
cBr{AereJrbcrByrcr peayJrbrarbr rrrrrponotroJrocuoft rr yar(ofioJrocnoft {orouerputr.
,{nr Saarr.H}o* ue ua6nroga.nocb trpo.EBJIeHr.E ((rop.arrefi> o6nacrra B mr4ponotroJroc-
uoft {ororrterprdrz, rorAa r(aH pe3yJrr,rarbl y3r(onoJrocHoft {orouerprlru, a TaH}r{e
peByJrbrarrr zauepeunfi ffi orparraror HaJrr4qr4e AByx ropfqux o6nacreft (Ara
MaficrMyMa, coorBercrByroqux {aaarrr E{nu* n H;a). Orcroaa cJreAyer, sro na6-
JrroAaeMbre lIBMeEeHIrrfi rroroxa r4ailyqeHu.f, B rroJroce X5215 A cnegyer orHecrr4 Ba
cqer trepeMeHuocru rrHTeHcr4BHo crefr. tmtrufi., o 6paayroqr,rx 6lengy.

Boamoxuo, qro paaJrzqrae pe3yJrbraroB AJr.s ffiu* coaaaHo c reM, uro o6paao-
Bauue illasttfr,, B Tor{ rrv.clre BoAopoAa rramenoBcxofr. cepua, [porroxoAur B oaMbrx
troBepxuocrrrbrx cJroflx B cpaBuerrrrz c r,ry6ranofi o6paaonanrrfl EetrpepbrBuoro
c.treH?pa, xoT.fl AJr.tr rar(ofo o6,ns.cne]f,us. neo6xoguua 6ontruas crparnszxaqzx
{zazuecxzx y.cttoa:afr. tro Bbrcore aruoc{eprr, qeM rrpriru.sro B crarrAaprrrbrx Mo-
AeJrflx arrvrocsep BBeBA.

B peay.nr,rare trpoBeAenlroro arraJrr4Ba rdaMepenraft uorona usryqeurrr B troJro-
ce Aetrpeccr4ra 1,5200 A upuxo4uu n BbrBoAy o rraJrraqrrtrr AByx rr4troB rrepeMeurrocrtr
EToro Irorofia. OrsetruBble u suaqr{reJrbrrbre rrBMeHerrun c {aaoft npaqeura saea-
ABI rraxo[.f,r o6rscseurae B paMxax MOAeJrrn EaHJToEHOTO pOratOpa, Z rpraur.ruofi
uBMeHeHufl Aerlpeccnld flBJr.flroTc.fl Baprzarlrlu [rrTerrcr4Brrocrefr ;lunmft, o6paayro-

trx Aetrpeccfiro. Bonee cna6rre rnaMerrerrr.s B Teseurte Eorrr[ c uepzo4arvrr,r Prn
?_, 4 P, tpe6yror rrpltBJreqeHr4.E AolroJrrrrdreJrsuoro r{croqrrrxa rrepeMeEgocrrir.
Heo6xogrzrrro orMerl4Tb B aroft cB.trBu, rrro KopoTr{otrepuoAuqecnr4e rrBMerreulrfi
uaryqeHr,r.ff [oBAHr,rx Ap-aneaA B rrrupoHotrocHbrx Sz.nrrpax B, V - flBJreHr{e y}Ite
uBBecrrloe t16-1Bl lr troryquBrxee rraaBaEr{e HanJror{Horo Maurrrruoro nyJrbca-
ropa. Boamo?r(HbIMIr trp[qnHaMr,I TaHoro Trrtra u3Menenufi .snn.srorc.s oco6eHHocr]t
crpynr-ypbr MarHrzrHr,Ix uonefi Ir HeoArropoAHocrr4 atruoc{ep MarHrdrrlbrx BBeBA,
[16, t9l.

Anroprr Bbrpaxraror rny6oxyro fipr4auareJrbuocrb A. A. Boapqyny sa troJres-
Ebre aaMerraull,fl. tt o6cymgenne peByJrbraroB.

Hor6pr L984 r.
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B t21 MAIIII,TEOE TTOJTE EE PACCqUTBIBAJIOC' IIAMU trO {OPMYTE, ftOTOPAfi 66IJIABBrBeAeHa Ha OCHoBe trpeAcraBJrerruE noErypa rpeyroJrbuunolur 3a cqer amrpofi_cuMaquu npbrrrbeB trp.fiMbrMfi lrv*.,frMm. Ori-{op'lry.rru , ;;A;; yno6norrl il;-;;_urcneuzft, BatrucbrBaercr cJre[yroquM oopaBoM:

1/s, n :

AT,

{ r,1al,ya 111,1
Afr,

AI, a?u,

Ar,7r: 
5 fr, _-,A/z) d( 7) f I uw1oxd(L?..),

Al, ' a"r,,

4, 6686 . tO_ rs zI- t",(J,rf-1Mil, (1)

E": (IIn _ HI^)12.

SAecr I{p * Harlp.E}I{eHrro_crb npoAoJrbHoro }tor{rroHeHTa r,IarHI4THoro troJr.rr rlocrzHeMy Hpr'Irv Ko.Irypa' Ira - Harrp.Elr{e'Hocrb rro Hpac,o}ry npbrrry, p (At) -ITPYIOBA'I IIOJI,fIPI4BAI{I4'I, Id * }I}ITEHCI4BFIOCTI, (N XO.TTZUECTBE IIAHOtr.IEHH];IXrzuuy.urcon) [peAeJra uHTerpr{poBaHr4.s B AaHrroM npErJre co cropoHbr flApa Jrr{Htrr4,lrr - r4Hre,cr4BHocrb rrreAeJra r.rHTerpr4poBaHr{.a co cropoHr,r HenpepbrBHorocnexrpa. z - {axrop JIanAe.
AnnpoHc14Maqr4.tr Itp'IJILeB HoHTypa ,,pflr,rbrM]4 rru'LTrr',rrt nprr Bbrrrr4cJreHr4rdno dopuy;re (1) lroxrer r4cxa?r{arr, aelruuuny- H"ra* 

"r""irau,li"o, ,rr"n ee r{pbrJrb.E

ffi t,fi li::?f );;"1T,"X;.fr,'#ffi 1',:,qT,l;,##l',1:;*X:#i:,";":Tr:Tfl f $#,,#rd",,,1iJHa ocuoso ruarn;,te,r,o.o s [2] ,rp, ou,ooae Sop'ynrr (l) G.;. r;;;i lil)AJTE r{arHr4rr{oro pactr{errJreur4.E (Aforr), 6yger

2 (L),dt: (ff, _ Nr)tl@Nl0)")t,

r4e (1/r); m (Nr)t - r'II{reHcrIBHocrrl gra gauuoit AJrr4rrr,r BoJr}rbr oproro,a.rrrrrrotroJr.spr4,oBaHHlrx ro xp_yry ryqr{oB cBera; (ANIA),)t _ ,puA*r, n ganuoi.r rou_He cpeAuelo nourypa: Nt : (N, + llr)12. laree ro o"rrororrrr4 reopeMbr o cpeg_Her[ olpeAelult Al,6 KaK cpeArreB,BeuerrHoe BHaqerrr{e [o Hpr,rJly noHTypa:

r4e {yuxqras 0Nl0}".sBrflercfl necoeofi 
^ra 

z-napaMerpa: 'v: Nt-_ /[r. Taxr(a* Mbr sarII'IcaJ* Al's xax cpe[]reBBBelre']roe BHase,r4e rro ltpbrJry xonrypa (B),To rer{ caMbIM Bhrqr,rcJr.f,eMoe H" coAep}Klrr n ce6e oapauru"ra npoAolrruoro HoM-trOHEHTA MAIIII4THOIO IIOJI,A HE TOJIE,I{O IIOAIzCITY sBEaArI, HO I4 C;'6;#-6i;;poBanr4.n Aannoft clexrpaJrbu oir nuxann,
Peayn-r'rarr,r o6pa6orxz ,raorrronerzt B cre trpeAcraBJre,r,r e ra6nr4qe. B nep-nolr cron6qe - roJrrraHCHaE Aara na6nro4eutrfi, no n:rop oy1 - H, noropoe Bbr_qr{cJrflJrocb no r}opuy.ue (4.9 rperreM - H:, Roropoelu,rrrrrrocs no {opuy-re (t), rEe npfiMbre n Hq.orauri KoHrypa trpoBoEr4rrr4cr, MeroAoM Har4MeHb[r4xHBaAparoB, rorAa r{afi r [2] npsl*re rpoBo[r{rrrrcb or pynrz. n;;r;;t-;A;;;:qr4creEHbre s,aqe*rz.E zli ornzuarorc.E or Epr{Bele,Hbrx s [2] E.o.' qer,pex uosefr.B ueraepronr cro.rr6qe,pruugu* o; rroJrolnr4reilr,Horo HpoccoBep-a${exracorJracHo [4), n naroM - rrr,cJro nailepeuaft ru 3a HOqb, B [recroM - BeJrr4qr4HaI{" -.1{, xapanrepuayrcqa.E paailt4qr,re pacqeroB uo {oprrryn e (Z) wuo {op,r,ry_le (1). B ra6.nraqe [prnBe[err'r ycpeA'err,hre Ba Eoqb urrur.rrr.*' tt" 

" 
ti,'ii"Ra6uro^eurzfi na BTd pu""rrrurou"olu -ro""" 

o II, Omi6*, oprr.a.H6r cpe[E()_HBAAPATI4qEbI% OIPEAEJIEEHbIE IIO BCEM HOqAM 
"UON'UU",''OT,[EJIEEO UNg STITIvI [,ilfl BTA' flpz Bbrqr4creHrzz H" no $opuyoe (2) xouryp r4r.rreprroJrrpoBaJrc.Eny6zuecnoft cn'rrafin-syuxqnefi, *orop#'n narx[ofi rorr*e orpe[eJr.Eer rpaAr{errr0N1il".

Suaseur4-s E" ua :ra6nzqrr, 
-troryqe'Hbre ua 3TIII, [peAcraBJreHr,r Ha pr4cy,-r(e B BI4A' rer'rrhrx xpynrnor; zrr, [oryqe,H.re na ETA,-' , urgu HpecrrinoB.cne:rnrrnz Hpylr{Kar{rz rrpe[craBJreno, ui6rrroEenr,rx Bopprr ra Bexana rto ]u 4b20,2Fe II [5]' flpzvert osorol rt", paciirti"-*rur" r4rrrd rrJrreM u,rerprpoBaHr4.E r(pyro-roft uonapra,arlur4 rro xonrypy iln,rru. ourz6na .A;;;;;;;; r,aMepeHr{.s y rra,-
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STIII

244 4809,306
4811,302
4812.311
4828,270
5073,455
5074,488
s868,289
5869,288
s902,31 1

11901r,310

5915,295

-89+88
-273i88

667 .I72
294+88
487+88
128t125
390+125
41t88

-62i125
839+125
-9+56

-46l.81
- i79+Bt

;) / D:r ot)
229+81
330+81
218'1115
2I1r.LlS
4,9!81,
0+115

697+115
-L4+51

*43 4o4
-94o,

tlll
ll-r7 a

-90
179

-8 - 4oo
-62
1.42
+5

- /o0

0,93
0,04
0,10
0,96
n ro
0,28
nD
0,27
0,06
0,16
0,76

2
2

2
2
I
I
2
I
1

5

5545,289
5546,280
5547,263

0,7 4
0,80
0,85

BaEHbIx aBropoB paBHa L95 Io. f(an nz[no uB pr,rcyHRa, Ham]I Ha6JIIo[eHu, H",.
pacc.rllrauuble ro {opMyile (2), cor4acyrorcfl c Ea6JrrogeurIrMtrr [5]t PaAHTIIa B 8Ha-
qeul{.flx (cu. ra6nzqy), nnvn-cneunirxsauuno $opMyile (2) r,r uo Sopuy;re (1)l,ns
p Cr B fio rrvrnurur ?," 4254,33 CrI, onasaracb cpaBur4uoft c oIrru6nail{u zauepeunft
AaHHbrx Ha6rro[eHr,rfi .

B aarnroseHue aBTop Bbrpaxaer cBoro trprrauareJlbuocrb A. B. Cerepnouy
fr. C, U.Ionacrony Ba troJreBnbre BaMeqaur,rff, E. C. .{laurpzeuxo Ba rroMoqb B rla-
6nrogenzrx ua 3TIII, a rar(E(e corpy[Hrrxarvr CAO AH CCCP B. A. Brrurory,
7I, B. HafigenoBy, Il, U, Pomanrony u B. I. Illro;rro Ba troMoqb n na6nroneuzxx
rra Marufirorpa$e ETA.
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yAH 531.145+523.94

rrlr,r$T'ft3$ffi5##33ffi )*EIIEBA

A.. A. Eoapuyn, [I. C. Cananon

Paccuorpeutr ouy6uunonauEf,Ie auaseuua cuJI ocqrrJrnxTopor gln ttuwftrloElrsoBaEEoro
N(eJIeBa (ra6a. 2). Hyur-ryurr g1-neuzuur ycraEoBJreu Ea ocnoBauulr uauepeurat BpeMeu ffiIr3-
EE aroMoB a noa6ymgeuEoM cocroaEzu (ra6a. t). fiauur,re o pegyqrrpoBaEEbrx E trptrEErErx
aEaqeEurx crrJr ocqwrJraropoB AJrE 704 ,rr:zszrfr- EprrBeAerbr s ra6u, 3. Ta6u. 4 cogeprmr <<con-

Eequ6re) u (ABeBAErreD gl-Befir4sugu grrn 94 rrnsuft u AouoJrErer peayJlbrarbl na6opatopurrx
zauepeuat.

C rpzuxtrrul4 BEarreErrEME crrJr ocrltrJrJrflTopoB trepecMorpeulr peayJlbrarbr orpegeneuuft
co[ep]fiauun ]r(oJreBa a aruocsepe Cotuqa (ra6lr. 5). Era seuruura orfiLrsaercE or uonyueuroft
paEee reM xe'cuoco6om rro JrrrErr.EM Fe I ra cocrasnrer lg e (Fe) : 7,80 t 0,10.

ETA

lo fp.,r.

49

J.D. H. H" Qp. cr 11,

/e ,ft

o.
Oq

o

Bod
o

+oo
roQo5

o

o

o
'c

rO

. 6Y^ . dY.

o

"; .q
B

od
ooo
o+oo

$^d
o

o



Fe II OSCILLATOR STRENGTHS by A. A. Boyarchuk, I. S. Sauanou.- Published valu-
ss of the oscillator strengths for ionized iron lines are reviewed (table 2). The absolute scale of
gl- values"is based on the life-time measurements (table {).!The established data on the reduced
and accepted gl-values for 704 lines of Fe II are presented in table 3.. Table 4 contains theldata
on <solar> and <stellar> oscillator strenqths for 94 lines.

Using the established values of oscillator strengths we reviewed the earlier published re-
sults on the iron abundance in the atmosphere of the Sun (table 5). This value is equal to
Ig e (Fe) : 7,80 + 0,10 and differs from the estimation based on neutral iron lines obtained
in the same manner.

B [1] uaulr 6r,r.rra paccuorperrbr otry6rr.,rnoBaHHbre BHaqen:u.fl cvur ocr{aJIJIETo-
poB AJrfi lrmlalaf4 HeftrpaJrbuoro )fieJreaa. EcrecraenHbrM upo[oJr]r(eur{eM atoft pa-
6orrr .serzflc.fl anaJrrira oly6ilr4(oBarr]rblx Jla6oparopubrx rzauepeuuft gl-yennuua
\lrfr. ilfrHz,fr. uonr{BoBaurroro }r{eJreBa, peayJrbrarr,r r(oroporo trpeAcraBJleubr rrux(e.

Hame Bur,rManrne r( AaHHbrM o ctrJrax ocq\tJrJl.flropoB AJIa nm:r.ufr. Fe II o6ycnon-
Jrerlo p.flAoM trpr{qun. Bo-uepnrrx, AJIfl onpeAeJIeHIIs coAep}fiaHI,IE }fieJle3a B arMo-
c{epax rop.flqtrx aneag naz6oJree trp[ro[Hr,r rrMeurro Jrur.na rroupraoBaurloro Ete-
JreBa. Oco6a.s neo6xoAuMocrb B rafiltx AaHrtrx or(yqaercfl rrprl aHaJIrlBe yJlbrpa-
{no.reronoft o6racrr,r ctrer(rpa. Bo-nropux, trpr4 r4ccJleAoBanrrr4 BBeBI Mero[oM
Mo[eireft arMoc{ep o4rruM uB r(prrrepr{en rrr6opa trapaMerpoB MoAeJIu trBiltrercfr.
pacqer Eouuaarlnonrroro paBrroBecyr"fl. ,(nr uupoxoro Arratraaoua a{{exrrrBr{blx
TeMreparyp naz6oree y4o6srrlru [r.E pacqera .EBJr.flrorcfl lrutt fr. Fe I u Fe II.
.(.na aroft qenu neo6xo4t4Mo BHarb rosubre a6corlorrrre.BnaqeHr,rr cI{Jr ocr{LIiIJIfl-
TopoB. Tax, naupznrep, omu6na r 0,1 dex s a6conrornofi mnarre A,rs Fe I mtn
An.s Fe II rrtomer trpuBecru x orora6ne Ao 200 H n oupe4eteur4u reMtreparypBl [JrE
BBeBAbr 

" 
Teb - 8000 It. Haxoseq, B-rperblrx, rantr{e AaHHbIe ueo6xo[r,r].rbt Ail.s

aHaJrrr3a DMuccuorrHbrx ctreHrpoB rrrrrpoKoro r(Jlacca l{e6ecHblx reJr - ot Be-
3Be3A Ao HBa3apoB.

B nocne[uee BpeM.E troflBl4Jracr Aocraroqno o6mrapuan JlzTeparypa uo rray-
qenrzro cuenrpa Fe II (crrt., HatrpllMep, o6aopXa6epa[2]), roropa.s cAeJraJra BoB-
Mo)nHbrM Hartr aHaJrrira. Tax, Hatrpr4Mep, (Durnzuc [31 ouy6nunoBaJl noMlrrlJrflrlrrr)
crrJr ocr{r4JrJrnropoB 4,rr raa6pangbrx trepexoAos Fe II, n rotopoft aa ocnosy 6rrnz
ilprrr{flrbr pacqerbr Hypyqa z flefttpeuasna [4]. floa4uee, IroJrbBy.Ecb rroJryaM-
trupfiqecxr4M MeroAoM, Itypyri paccqurar reoperuqecgl{e alraqery.fl. gf-Beilfrltrir
csuure 430 000 nmu.ufi r,r ony6nzxoBarl AaHHBre g,$fi22 500 nuuzft [5].

Etax z n [1], s cfiyrrae anaJrraa r,u:l:,ufr. neftrpanrnoro ?fieJlega Mbr paccMorpeJllil.
orgeJrbrro Botrpoc o6 ycrauouefizrr HyJrb-rryrfiTa Beruqun gf, a aareu Bbrfl.cuultrrfi

BJrnrrrne ocHoBHbIx BrrloB czcreMartrqecrux ouru6oH rra oly6Jlr{HoBalrnbre clr,cre-
Mbr cr4Jr ocqrrJlJr.ETopoB,

1. Oupe4ereutre EyJrb-uylrnra crrcreMbr

,{nr oupegeJrerrrirfi a6coilroruoft mraJrbr crlcreMbr crdJr ocquJlJrflropoB [JI.E JrrI-
rrraft Fe II r,rcno"rraoBarr4c6 [aHrrbre o BpeMerrax ]r(u3rrr1r T aroMoB r _roa6yxEen-
Ebrx cocro.EflUtfrx. SxcuepzueuraJlbr{hre BernsuHbl t trp}IBeAeHrr s [6-11], co-
trocraBJreHbr s ra6r. I .co ouaqenv.flI,/,vr r? BbrBeAeHrrbr[rl m3 Teoperuqecxux gf-
Berrsrdn Hypyqa t51. B cron6qax ra6x, t trocJregoBareJrBuo trpuBe[eubr: aBrop;
A : lg THltns, : lg glnr* - lg glH; Dra )r(e BeJII{quHa, BbrpaEterrEafl B upo-
qenrax; roqnocrb uetoua; sucro'o6qrlx co crucr(oM Hypyrla [5] yponuefi; rvre-

toE. Pesynbrarbr rr.Eru rpytrfl aBropoB HaxoAflrcfi B [ocraroqHo xopoffeM coor-
gercrsuu Melruy co6ofi u uoasorsroT Bar(JIIoquTb, qro HyJrb-tryrrnT a6corrornofr
mxaJrbr cucreMbr cuJr ocquJrJrflropoB gra rmumfr. Fe II momet 6rrrn ycrauoBJreE
c roqnocrbro rropfiAxa 1,5% ((0,0t,dex). Cpanueuue c reoperltrlocftnMrr rs
rro[rBeprfi[aer BbrBoA, cgenannuft p [5], o roM, qro rtrr(aJla Hypyqa Nrfl. gl-Be-
Jrr{qrrH sasbrmeua. B ganrueftmeM Mbr 6ygeu uctroJlbBoBarb AaElrbre Hypyqa o gl-
nenrauunax, yMerrbmenurre ua 0,11 dex. Peayrbrarbr-[11] o BpeMeHax ]r(I4BHu 

'
rrprrBe[eErrbre BKolrqe ra6t,l, r4Meror trroxym cxoEr4Mocrb r[ Salvrerrro oTJrrnqaroT-
cfl or ocraJrbrrbrx rraMepeuuft. B cR.EBrr c aruM or1n 6rrru ucr(JrroqeHbr upu ycpeg-
HEHI.II4,'
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Ta6riuqa I

l rnr.,n"ru
A o/ I rtetona,a'u 

| 

*
ADrop, ccr,rJrHa

Accoyca, Curr

Epaoaoucnut I

Cmrr, Baarur
Augepceu [9]

r{uc.no
o6ullrx

yposfiert
c [5]

t6I -0,099

- 0,1 29

-0,i 16
0,1 25

-0,101
0,023 0,116

-0,itzr+0,006

20,4

25,7

,1 I

25,0
20,7

5,zr-30,6

23,2+1,4,

8-r0

9-10

2-11,
/- ltl

D

J

7
5
4
.)

Cgnnr (paarr, o.uenr-
porrusrit nyuox
l{erog lr,rconoqacror-
rrr,rx omnoucrrr.rii
Ilyuon - So;rr,ra
llo rxe

)
)

Tloxancog I( [p. [10]
,I{on6u, Mannuprcp,
Co$rrs [41]
0pegrree

2. Cparueuue crrcreM cr{Jr ocqr{JlJrflTopoB

B cnyuae HefirpaJr6rroro EreJreaa trpo6rgMa cpaBHeHrdr cllIcreM crlJr ocqr{JIJI.a-
TOpOB cyqecTBeHHO OTJIUrrailacb 6raroAap.E cytrIecrBoBaHuIo BbrcoltoTosHblx oHc-

Sopncxnx [aurrbrx (cu. ttl). ,{lra 4auurrx o Jrrlrrrrz.Ex Fe I-I nu oEHa I{B paccMor-
peHHbrx HIrH{e czcreM He .fIBJLEeTcrr AocraroqHo o6IIIupHofi u rosHoff, uto6r,r cry-
,rtltrr. ocnoBnofi. flo arofr [pltrruHe BJru.EHrde ocHoBHbIx BI{AoB clrcreMarrrqecxl{x
oltrrr6ox Ha ony6fluftoBauubre AaHHbre ycraHaBJrrlBaJrocb Ira ocHoBe trrx coflocraB-
JreErdfi c gl-BeilvrquHaMrr [typyqa [5], cqrlraJloct,, rlro reoperrrqecHrre crrJIr,I oc-
IIIIJIJIflTOpOB, HOCMOTp.E IIa qaCTO BCTpeSarcII{UeC.E OTI(JIOH0HI/I.fl' ItOTOphIe lnr,I CSU-

TaeM cflyqafturrlrl4, cBo6oAHbr oT cficreMarrrqecr(rrx orul46oK.
Ham z s [t], Mbr paccMarpldBairrL cJreAyloque ocHoBur,re BI4Ar,r oIxI46oH:

1) a uyrr-uynr(re cvcieMbr Be;usr,IH gf; 2) cnzzaHr{r,re c [Jrr4lroft BoJIHT,I; 3) crx-
BaHHbre c tr[IiTeHcr{BHocrblo Jrtrrmfr.; 4) nrranaunbre BJIr{.sHrIeM caMorlorJlotrIeHrrr;
5) conaarubre c otrpegeJleHrreM reMtreparypr,r.' 

B repnyro oqepe[b Mhr rrpoaHaJrrratrpoBaJrlr AaHHbre Mofirra [12], roropuft npo-
rel uaruepe1nfl. 494 ilv1ttfr. Fe II arurzccrroHlrblM MeroloM. Ha przc. 1-rpegcranne-
rro cpaBEerrue BeilI4quH gf, noryueuHbrx Mofirr4, c AaHIlbrMriI }typyqa [5]. Har cne-
Eyer r{3 gToro pt{cyrrHa, r{Meerc.E cucreMarr4qecKllrfi xoA paSHoCTr{ [aHH[,rX,
aanucrqufi or I{HTeHcr{BHocrI/t Jrlrutaft. Boeuoxnoe o6T,fcHeELIe aroro o6croflTerr,-
crBa Mo)fier saKJlloqarbcfl B ToM, uro xalu6poBr(a rrJlacruuox (cnr. [12]) upononn-
JIacB tro xapaxTepr{crl4qecxoft Hpr,rnofi, trocrpoeHHoft uo rautencrzBrrocr.aM JIIa-

Hr.ru Fe I, pacuer Koroptrx rrpornBBognJrc.s tro BSflTbrM 113 JluTeparypbr cr4JraM

ocqrannnropoB. I( corfiaileHuro, B crarbe He cHaBaHo, Haxr{e lIMeHHo JrvInutr 6T;,-

JIr/t rrcrroJrbaoBaHbl npz xarz6poBme, qro troaBoJrrrJro 6r,r racupanuTb Aalrubre Mofi-
Tt4, trpr4MeHflfl 6oree roqHEIe sHaqeHrI.E gf-ne,'rrmumrt Fe I. Ha pvc. I' AJrfl caMErx
cltJrbHr,rx lrur.tilfr. xo4 o6bflcu.seicr HaJr\tqueM caMotrorJroqenrrfl B IacrorIHI{Itg
uSfiyqeuurr.

,(arurre Mofirr,r 6r,rnz zcupaBJrelrbr uo {opuyralrt:
AJr.E CrlJrbrrbl X JtuflltiT.

lg gf : lg gl*r + 0,10 (I + 14,0) - 0,20 Eiltr I > - 74,0,

AJr.E CJra6BrX lt]/Ir,Vtfr.

Iggl: Iggli,,, + 0,03 (I + 14,0) -0,20 AilA I <-14,0, ({}
rge / : lgglnr-0,56 Eu-3lgl,, l, 6eper:cr s A, a ar{eprl4fl Bepxnero ypoBrrr
Eu'- n eB. tr{cnpaBnennr,re rar(r/rM o6paaou AaHHbre [12] uoasoiluru yrosHfirb'
reMueparypy B rrcrorlHr4ge (trotrpaBna A0 : 0,01). IIpu teuueparype,ucroqul{Ha
rropflAna 9000 H ara MaIra.E trorlpaBr(a coorBercrByer -160 It r,r .rexrzt B trpe-
AeJrax TocHocrn orrpeAeJrerrr4f reMleparypbr.

Mopoaooa ll Crapr{eB [13J uauepraJrrn critJrrr ocqlrJlJr.flropoa 63 rraur,Ifi Fe II
n ynrrpa{zoueronofi o6.racrz. ,(annrre Err2rx aBropon 6rrnn I{clpaBJreHBr Ba reMr
treparypy (uonpanHa A0:0,1), pvc.2, rt 3a lllrrerclaBuocrb JIrzHrIfi. flocle
trpoBe[euubrx pe4yxquft [auubre Mopoaonoft u Crapqena rloKaBaJIu Bbrcofiylo rotl-
Hocrb. Ha puc.3 ouz cotrocraBurerrbrcAalrlrbrnruMofitz, ucrpaBJleHHrur,rz uo Sop-
rrtyranr (1). 
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46 Plrc. l. Cpanuerr,re Befllrqr.ru cnJI ocqr.rJr-
Jrr?opoB, paccqr.rraEErrx t(ypyqeM (t() rr
otrpe4eJreEEbrx Moiiru (i\I) n aanr.rcaMocrrr or
ne.rraur.runr lg 1*

Pttc. 2. Cpanrerue Beruqr.ru crrfi ocrltrJrJrg-
ropoB, orrpeAeJrerrrbrx lVlopoaonoft, Crapqe-
nrrrt ([,IC) u paccqr.rraErux I(ypyqer'r (H),
B BaBr4cuMocrrr or rrorerrq[aua aoa6yxt4orrm
Bepxuero ypoarx Eu

Puc. 3. Cparueur.re r.rcrpaBJreEEbrx (crrl.
tenct) reuuvr{E cr,rJr ocqr,rJrJrxTopoB, otrpeAe-
rrerubrx X4opoaonoft, Crapqennrr.r (MC) lr
Moftru ([,[), n BaBr'rcrrrrocrrr or BeJrtrqr{Ebr
lE1"-
" rYrl4cnp6 [,

-/J -/1 -,/,, Lg l{ucnp

Xa6ep [{4] uponen I BMepeHl,rfl cI4JI ocqlrJrJl.sropoB 73 nuuufi. uonr.rBoBaHuoro
,fieJre3a, Jre;Haqr4\ raH?fie n ynrrpa{raoJreToBor{ Ar4atra3oHe. Srra gauHrre He tro-
fiaaaJrr{ Ha.rrrasr,r.fl [pyrnx cucrer{arrrrrecnl{x omra6ox, Hporfe ourr.r6nrz B HyJrb-
tryHHre:

Issl: lgglu - 0,31' (2)

Tlauepeuun lpac4anena, Xa6epa u flapnuncoua [15], rorryqenrrbre Mero-
.qoM trorJroqerrrr rrprr noa6yxgeuuu raBa a ygapuofi rpy6re, uorpe6onanu rac-
trpaBJIeHU.fi TOJIbT(O B EyJrb-rryrrRTe:

lg gf : Ig glaun - 0,'t'7. (3)

Itan cuegyer r{B cotrocraBJreutrfi c [anrrbrMu Mofirr u Mopoeonofi u Crapqena,
TOqITOCTb 3Tr/tX r.ISMeperUft UeSBTCOHa.

Cuur fu Ba.nunr [8] uo co6ctserrrrM orrpegeJrenu.EM BpeMeurt rrrrlBur( uflr.r4
yponnefi tr orrocr{reJrbHbrx trIrrelrcusnoctefi ouy6nunona,ru inaqenra fi. cfr.Ir oc\frrr-
JrxropoB 38 nunzft. Dru gannrre 6rrnr upungrnr 6ea natvrenegzft.

Mnr ne pacIroJIaraJIr4 BoBMolnHocrbro o3lrafioMurbc.E c opurtrIraJrblrbrMr{ raaMe-
pe,Hr4flMu Epu4meca Ir rrpoBeJru peAynqulo rex ero AaEEbrx, noroprre rrprrBe4eEbr
s [5]. Eblnu o6uapyxteubr cucreMarurlecntre ouu6rz B rrgreucrBiocru z mna.ne.

Bonuun, Eepren u Vapec [t6l ualrepzilu culrur ocquJrJrfiropoB 72 rrusufi
Fe II srrrucctronrrbrM Mero[oM n ygapnofi rpy6re. Mrr ucupanuJru roJrbao rryJrb-
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Plc. 4, Cpanneulre r{c[paBJreEnbrx (cu.
'texcr) Berlrqrru crrJl ocqrrJrJrflTopoB, orrpeAe-
Jreurrr,rx Merrepcolr, [toprr,rccotu, Cripr.r6ue-
pou (MCS) u N{ofttr.r (npectunu) r.r 1\{opoaonoft,
.Ctapqeruu (ro.rnr,r), B BaBircr,rMocrrr or AJrrl-
E6I BOJIEbI

uyHr(T cr{cTe}rbr:

lg gl :lg glwa$, - 0,23. (4)
I

\zu

B olrrlccuonubrx rraMeper{r4.Ex B [yre
Pe4epa [17] npucyrcrByer Jrr{rrrb }re-
'6onr,ruas omu6xa B rtrxaJre:

lg gl : lg Slo - 0,04. (5)

F[ auanoruqnoMy peByJrBrary r,rbr trpurrrJrr.r,
Iapqa, Xonr,nerepa r.r Pr.rxrepa IlBl:

lg gl : lg gfuurrn - 0,19.

Otuetr,trr, sro [prr BbrBoAe oHoHrrarerbur,rx {oprtyJr yqr.rrbrBaJrocr, HaI( co-
uocraltJreulre c reoperr4qecrr4Mlr [flr{HrilMr{ Itypyqa [5], raH r.r c uclpaBJIeHHrIN{I{
rro {opmyre (1) 4auurrun Moftrra l72l urfl. yroqHeHufl xapar(repa BaBr4cr4Mocreft.
B cnyuae usuepeurafi tt6l u tlB] AaHHr,re Mofiru noasorraru 6o.ree na4emrro otrpe-
[eJrr.rTr, BeJ]r4qr4Hy rrotrpaBHr4 ATr{X Cr4CTeM.

Sateu r,Ibr paccN,rorpeJrr4 ABe MeHee roqHrre cr4creMbr gf-setwuuw. Bo-uepnrtx,
aro ony6nI,rHoBarrHbre Merrepcou, ltop,nraccou ra Cnpu6neponr [19] repecN{orpeH-
Ebre p e B yJr brarbr riraMep euraft raureu cusRo crefi nvr,ruft .,[ auuue o 6 lrureucnBno crfl x
77 mrluwft 6r,r;rrra nepec{r{rar{br B crrJrbr ocrlr4JrJrflropoe uo Sopuyre

ls sl : lg 11,3 + 0,47 Eu - 15,20. (7)

I{ax 6u;ro orMerreuo HaMrr B [1], pegyHqr{fi [arrHr;rx [tg] uJrq nusufi. uefirpanr,-
Horo )rieJreaa HocrrJra cnoxrur,rft xapanTep. B cnyuae Fe II uauepeHr,rfl oxBarEr-
Baror cpaBlrltreJrbuo ue6onr,moft cuer(rpaJrbrrr,rft Arratraaou, trr uorpe6oeanocr
.T]I{IXE! I4CtrPABJIEIII4E SABIIICI4N{OCTII OT AJII4HI,I BOJIHbI COTJIACHO TPA{UXY NA PlIrC.4.

Clrctelta crrJr ocqr{rrJrflropoB Bapnepa [20] ssr.Eerc.fl caraofi o6ruupuoit r.rB pac-
cMorpelrlrbrx HaMr,r. llocHonr,xy Arr.E peAyKrlr,rr{ cBorrx r4aMepeHr,rfi Bapnep r,rcrroJrr,-
SoBa.rI r{rrreHclrBlrocrr, ony6nuxoBaHrrbre }Iaquouanrur,rrr 6ropo cralrAaproB, r{
EaTIrrLIe Hopnncca r,r BosMaua [21], nperxne Bcero trepe4 HaMrr BcraJra BaAaqa
r{clpaBI,Irb AaHr{Ere Bapuepa [20] aa BBeAeHHyro Hopr,raJrr{Bar{r4orrHyro {)ruxr{uro,
cJryffiarqyrc [Jrfi ycrpaHerrr{rr paBJrr4qr,Lfl MextAy Ea6;1104aeMr,rrfrr rr reopertrrlecxtrMr,I
gf-ae,rrluunxartr{ AJrrr rr,rnnfi c rrorer{quaJraMra Boa6y}nAeur{r Er> 50 nlt (6,2 aB).
Harn ana.nraa rroxaaalr, sro ara Synxqr,ra rrMeer paerravnr,rft Bfrfi, !,[rfl. 'Rmr-ufr. c T\rrvt-
sofisornlrl,rcesr,ue 2765 Av 6o.rrrme 2765 A.I{eo6xoguuo 6rr,norax}r{e r.rctrpa-
Bl,rrb cl{creMaruqecxyro omr,r6xy [aHHErx Bapnepa, BaBr4c.rrqyrc or rrHTeHcrrB-
HocrI,I. Erura o6napymera BaBr4cr{MocrE, or AJrrrHbr Bo;rnbr, oxo[Ha-rl c zao6parneu-
noft na pvc. 74 n 11,1.

3. I(araror crrJr ocqrrJrJr.flropoB qra ruuuii Fe II
Mr,r up on e;n rr p e4ynqrrro B cex A o cryrrHbrx r{B Jr rarep arypbr Exctrep trMe}rr a Jr bubrx

otrpeleJreHufr. gf-ller,munr. Cno4Ha Iar{Er;rx o6 r.rcuo,nr,aoBarrrrbrx ucroqnr4ftax rrpu-

Ar4atraBorr; [r4atraBoH trorer{qlraJron noa6yrir4eur4.rr; r{oMep, yKaBarrr{Erft s cHo6Hax
trocJre r{crrpaBJreuHr,Ix AaHHbrx B ra6n. 3; uerog r4aMepeHrrfl.

O4Iaunagqarr, crltcreM, ynaaaHubrx n ra6n. 2, cocrann;rtr ocrroBy KaraJrora crrJr
ocr{r4JrJr.Eropon (ra6n. 3). B uepnrrx AByx cror6qax ra6,r. 3 rpr.rBoA;rrcfl AJrr{Ha
BoJrIrEr (cornacno [5]) u uouep rryrrr,rr{rrrera Jrrdur4rr; IaJree s cro6rax yKaBanr,r
HoMepa couracuo 6-uy cron6qy ra6r. 2 - racuparJrerrrrbre [aHHbre, B trocJreAneM
cro:r6qe - trpurflToe BHaseH[e.

2,1/' ZfOO 27r' 590' 
")t, A

arraJrr[3r,Ipyfl [aHIrBIe Ba[rexa,

(6)

x

.:
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ABTop, ccr,rrria

lloftrr [12]
Mopooora, Crapqeu [13]
Cnrzr, Barurr [8]
Xa6ep [14]

Eaurer, Iapq, Xouruerop,
Puxrep [17]
Perep [18]
Epu4mec [5]
Merrepc, Itopnucc,
Cnpu6uep [19]'
Bapuep [20]

Ta6unqa 2

2533-5316
2300-2800
2040-5020
2562-2631

3190-3290

4416-53,16

4508-4993

4233-5316
2590-5018
2330-3227

494

63

38
t3

12

t2

t4

17

14

77

574

0;0-6.80
0,0-1,r 0

3,90-4,40
0,0,0,98

0,99-3,90

2,77 -3,t9
qE, Do,)

0,0-2,90
0,0-3,26

0,0-8,63

(1)
(5)
(3)
(7)

(7)

(4)

(5)

Dlruccur
To rxe

))

Hproru + yAaprraE
rpy6ra
A6cop6qux + yAap-
nar rpy6ra
Slrlrccrn * yAap-
rrax tpy6na
Slruccns

To xre

)
))

)

(7)
(6)
(4)

2500-4731

B ocrony HaraJlora 6r,rnz uorotHeur,I EeoAI,rHaKoBLIe rro roalHocrr{ AaIrHbIe. flo
paa6p,ocy roqer Ha peAyxr{I,IorrHrrx rpa$uxax rorrHocrl, oAHoro r{Br{epeHrrfl [arr-
nrrx Moftrra l12l w Mopoaoeofi, Crapqena [13] ur,r oqeHrrJrlr n 0,1 dex gln cra.nruux
trurttrir tr n (0,15-0,20) dex 4na 6onee crra6brx. ,(na ganurrx Bapnepa l20l t
Merrepca, E(opnucca, CHpu6uepa [19] ona paBHa (0,2-0,3) c1ex, no [Jrrr orAerrb-
srrx nrauuft Molr{er Aocrr{rarrr 0,4 dex. Toqnocrr, ualrepeHr,rfi y ocrarrbHbrx aBTo-
polr, Ha Harrr B3rJr.EA, coorBercrByer trpr4r{eprro 0,2 dex. flpr,r BbrBe[efir{r.r oKoH-
sa'reflE,Eofi Berr{srdHbr rrpr4H.rrrofo BnaqeHrrtr? yr{aBaHnoro r ra6l. 3, 4auur,re l20l w
l2ll sxoauJrLt c rroJroBr{HHr,r}r Becotrf, ocrar;H],rr{ AaHHr,rM 6r,rn upuceoeu Bec,
paenrrft egrlrrr{qe.

flocxorl,xy Mbr He pactro.rraraeu na6oparopHEJrrr,r onpe4eJreHr{flr,ru gf-Berrlquu
,x,uHuft c gnlrnoft BoJrHr,r I > 5300 A, ur,r 6rr.nu nr,rnyiligeHbr AonoJrHr{reJrbuo pao-
CMOTpeTL TaH HaSLIBaeMble SBeBAIIbIe I{ CoJIIIeqHLIe CI,IJIrI OCI{IaJIJI-rITopoB. ErtnO
paccMorpeuo rr.flTr Tanrrx cr{creM: ABe (corHeqHbre) - Aanr{r,re Blenne.n,na, II[al-
.nnca, Cuulronca [22] ra cDuntuuca [3], rpr4 (BneaAr{r,rel - Bapnepa [23] ro rda-
MeHeHr4flM aKBr{BaJreHrHr,rx rxrrpr,rH W,. a ctexrpe Cupuyca uB [241; fpora [251
rro r{sMepeHwnv. W7" r.m:r,vfi. B crrexrpe ,(eue6a lr neony6nuxorJaurrr,re AarrHbre,
troryqeuuble oAIrrrM rs aBropoB (U.C.C.) lra aHaJrr4sa [eB.Err{ ((Merarflflqecnr4x))
BBeBI r,reroAoM MoAeJrefi aruocSep (cu., uaupuMep, [26]).
. Bce uepevrlcJreur{bre AaHHhre 6nrnlr pe4yfirponarn B ra6oparoprryrc cr4creMy

gf-neia.uv.un, yxaBaurrr,rx s ra6r. 3. llpu pegyxquu 6r,rno nrrseneno [Ba cJre4yro-
qzx o6croarerlbcrBa. ,(anuue Bapnepa [23] n.ns ttruufr. c anBr4BaJreurubrMrr mrrprr-
naww Wy ( 25 ltA r4Meror osenb rrrrar(yrc ToquocrE, - orr(Jrouenz.E or na6opa-
roprlbrx rasnrepenraft Aocrlzraror Berr,rsr,rHbr 1,0 dex. ,{,auuue @uruuuca [3] nrrterot
orur,r6xy, cB.EBalrHyro c g.rrznofi BoJrHr{.

Ilpranreprr corocraBJIeHI4.E rilctrpaBJreHHbrx (aBeBAHbrx)) ra (colHeqHr,Ix) Berrtqr.Iu
gl uerxgy co1oft trpe[craBJreHbr Ha puc. 5. Ta6;r. 4 cogeprxur 94 r-antwu r{ AonoJr-
Hser peayJlbrarbr ra6opatopnbrx r4aMepeuuft gf-netuqllu. flocxonrxy urr npra-
4aelr 6o.nrruort sec ra6oparopnrru zalrepeHrrflM, To nprrBo4utr n ra6.n. 4 curlnt
ocqrdJTJr.rlropoB Jrrllrrb tex rrauufi, [Jr.E noropbrx ,nra6o He r4Meerc.rr onpe4e;renrafi
n ra6n. 3, nn6o r ra6;r.3 omousareJrbHoe BHaqeur4e rrpr{E.rrro no oAHoMy r,raMepe-
EI4I0 HeBbIconofi Tosuocrra. B rperr,er{-ce[r,Mou cton6r{ax ra6rr. 4 coorBercrBeH-
Ho yItaBaIIEI peayJIrrarbr: Bnenserr;ra, IlTarmrca, Cnuir.rouca l22l; Qtulturuca [3];
peayJrbrarbi, rrorryqeulrr,re n }tpnmy; Ilpora 125) v Baprrepa [23]; o rocJregrreM
cto;r6qe rrpr{BeIeHa per{oMeHAyeMar{ BeJrr4rrr4Ha,

Ha Harlr BBrJr.E[, npr,lMerreHHrrft nogxo4 H pacc]\{orpeur.rrc ((BBeBIIHbrx)) II
((colEesHbIXD CrdJr OCqUJrJr.trTopoB rroSBoJr.fler yr{eHblxr4Tr, HeAocraTKr{ arr4x AaIr-
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Ta6ruqa 3

2029,184
202r0,690
205t,032
2296,662
2303,354
2332,800
2338,008
2343,496
2344,283
23118,1t5
2348,303
2359,{06
2359,999
2360,293
2364,829
2368,596
2369,240
2373,736
2375,\93
2379,003
2379,276
2380,762
2382,039
2383,062
2383,245
2384,,388
2388.389
2388,630
2355,420
2395,626
2399,242
2401+,432
2404,887
2406,662
2410,520
241,1,069
2413,311.
2414,rjr,t
2433,500
2493,184
2500,921t
2501,350
2502,393
2503,327
2503,571
2503,875
'2505,2I/t

2506,094
2506,797
2507,024
2509,123
25t0,123
251 1,369
2511,761
2512,519
25 1zr,383
2514,933
2517,135
2519,048
2519,2109
2520,675
2521,092
2521,816
2522,201.
2523,443
252s,109
2525,389
2525,860

-L,43
-0,54
-0,67
-7,64
-1,37
-0,23 '

-0,34
+0,02

-0,42
-0,41,
-0,32
-0,47
-0,49
-0,54
-0,35
-0,51
-1,66
-0,38
-0,67
-L,27
-0,38
-0,60
+0,42

-1,23
-0,63
-0,74
-0,85
-0,24
-1,03
+0,30

-0,24.
-0,89
+0,11

-0,28
-0,19
-0,43
-0,51
-2,0'1.
-1.,02
+0,52
+0,14

-1,23
-0,06
-0,17
-0,83
+0,26
-2,48
-0,15
- 1,96

-1.,24
-0,84
-0,35
-2,55
+0,09

-0,21,
+0,11

-'l'r'l'5
-0,62
+0,01

-1,45
-1,31
-0,26
+0,2'1.

-1,41
-1.,04
-0,26
+0,12

-1,26

-1,1r3(3)
-0,54 (3)

-0,67 (3)

- t,6zr (3)

- 1,37 (3)

-0,r0(4) -0,29(5)
-0,35 (4) -0,34 (5)

-0,01(4) +0,03 (5)

-0,42(5)
-0,41(1t)
-0,48 (4) -0,24(5)
-0,54(4) -0,zr3 (5)
*0,49 (4)

-0,54(4)
-0,32(4) -0,36 (5)

-0,51(14
-1,66 (3)

-0,26 (/{) -0,44(5)
-0,67 (11)

-1.,27 (3)

-0,38 (/1)

-0,48(4) -0,67 (5)
+0,t11 (4,) +0,112 (5)

-1,23 (5)

-0,63 (4)

-0,7 4(4)
-0,85 (3)

-0,20 (4) -0,26 (5)

- 1,03 (5)
+0,28(4) +0,30(5)
-0,18 (4) -0,23 (5)

-0,88 (4) -0,89 (5)
+0,25(4) +0,05(5)
-0,3012r; -0,27 (5)
-0,28 (4) -0,14 (5)

-0,41.(4) -0,43(5)
-0,51(5)
-2,01(3)
-1,02 (3)
+0,52(4)
+0,14(2)
-1,23(2)
-0,06 (2)

-0,17 (2)

-0,83 (2)
+0,26 (2)

-2,48(2)
-0,15 (2)

-r,96 (2)

-t rLlr\
-0,82r (2)

-0,35 (2)

-2,55(2)
+0,13(2) +0,06(11)

-0,21(2)
+0,11"(2)

-1,15 (2)

-0,62(2)
+0,01(2)
-1,45(2)
-r,3r (2)

-0,26(2)
-F0,21,(2)

-1,4L (2)

-1.,04(2)
-0,26(2)+0,22(2) +0,03 (/r)

-1,26 (2)

93
oa

93
'10 /
167

3

t82
2

tgz

J
2
2

1L7
2
2
2
2
2
2
2
2
2
2

1.64
L64

,trn

400
207
206
t6t
285

JJ
207
t75
207
242
400

JJ

161

285
175
147
268
222
363
268
330
r59
363
330
r59
241

tc clt,A



le glr, A 
l-xm" I

Ta 6uuqa 3 (npo1oltatenue)

ls st

2525,519
2526,076
2526,295
2526,832
2527,157
2s27,705
2529,546
2529,931.
2530,1U,
2531,085
2533,628
2534,419
otro( 9eo

zszsi,qsa
2536,67
2536,806
2537,139
2538,205
2538,39
2538,501
2538,799
2538,911
2538,995
2539,806
2-o40,678
25tt1,t1L
25211,836
2i't42,32
25tt2,736
2543,380
2543,431
2544,973
2545,221
2545,444
2545,5t
2546,671
qtr ln aDo

2548,325
2548,59'L
2548,7 44
2548,923
2545,084
2549,39s
2549.46r
2s49,775
2550,026
2550,58
2550,684
255r,204
2553,74
2554,945
2555,068
2555,454
2557,\Btt
2557,506
2559,242
2559,773
2559,926
2660,283
2561 ,s8ri
2562,093
2562,536
2563,476
2563,84rt
2565,235
2566,220
2566,401
2566,624

J t).1

159
145
JJ

159
ato
145
329
L7B

c,

159
159
405
177
241
159
Jt)J

319
17B
460
158
158
158
'tlt)
177
177
158

JJ
Dq2

159
t77
ttrl
159
267
178
'tl I
158
146
158
145
3r9
284
177
177
266
240
158
240
328
127
205
177
177
r58
175
266
205
zol
22t
205
22t

6tr
64

266
419
404
405
174

-t,57
-0,72
-0,05
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-0,88
-1,91
-1,98
-2,00
-7,4A
-0,98
-1,90
-1,97
-1,5&
-L,U
-1'09'
-2,08
-1,81
-0,39
-0,90
-0,67
-1,63.
-1,48
-1,64
-.0,96
-0,15,
-0,35
-'l',14
-0,59
-0,80

. -2,35
-1,96
-1,93
-7,79
-t,32
-{,03
-1,96
-0,91
-1.03
-0,51
-0,39'
-1,23
-1,17
+0,06'

-2,25
-0,93
-t,44
-0,69
-0,20
-,1,,01
-1,72

- 1,03 (2)

-0,87 (2)

-1,61(2)
-1,18(2)
-2,r5(2)

-l,st(2)

-r,62(2)
-1,96 (2)

-0,88(2)
-1,92(2)
-r,e3 ( 2)

-t,b'i (2)

-0.78 (2)

-r,85(2)

-1,56(2)
-r,48(2)



Ta6tuqa 3 (rr,po0orr,tcenucl

2858,333
2861,168
2864,123
2864,377
2864,972
2865,459
2868,437
2868,874
2869,159
2869,690
2870,608
287{,060
281'1,120
2872,38rt
2873,398
2875,349
2876,800
2879.245
28,i0 12q
2880,75ij
2860.63:
2881.60:j
288:,7 i 0
2884.76i
288:r,933
2886.230
2887.31C
2888,0tt5
2883,il!)1
2892,827
2894.062
2894,.779
2895,220
2897,266
2902,319
2902,463
2906,124
2907,856
2910,763
2916,150
2916,922
2917,083
2917,466
2922,022
2926,585
2934,494
2936,0{0
2939,507
2940,113
2944,396
2945,260
2947,654
2945,182
2951,092
2953.775
2954.0s0
2959.599
2959.840
2961,276
2564,r33
2964,,623
2965,033
2965,t+00
2968,740
2969,937
2970,515
2970,69.i
297'o,9ii7

195
61

380
195
294
39r

353
61

257
257
195
195
230
230
279
258
257
278
308
6t

258
293
230
39lt
317
225

215
,ro

6,!.

293
230
29lt
zo4
257
278
215

60
278

60
229
336
6t

293
60

323
60

44,t
78
60
78

277
214

2
61
62

180
2

60
8
8

59
8t
70

2
69,

-0,49
-3,24
-0,97
-1,99
-1,45
- 1,01

-r,00
-2,49
-L,74
-2,33
-2.08

,1.,51.

-1,52
-0,82
-0,32
-0,98
-t,26
-1,63
-2,03
-1,99
-0,75
-{,9.1
-0,79
-0.94.-1,3r

-2,09
-1,62
-2,3it
-3,0512,23

-1,29
-1,02
-1,17
-2,41t
-1.,47
-1,86
-3,25
'-2,20
-3,58trc

-1,75
-3,01
-1,50
-t,62_,,,
-2,20
-2,95
+0,11

-1,07
-3,57
-t,10
-0,70
-0,39
-1,80
-2,05
-1,33
-0,98
-2,86
-1,45
-1,82
-1,59
-2,40
-2,61, '-

-0,86
-1,90
-1,68
-2,84

-a,49(2)
-3,24(l)
-0,e7 (2)

-1,e8 (2)

- 1,51( 1)

-r,01(2)
-1,00 (2)

-2,48(1.)
-1,70 (r)
-2,33 (1)

-2,t1(l)
-1,54(L)
-1,53( 1)

-0,66 (r)
--0,39 (1)

-0,95 ( 1 )

-1,26 r1)
-r,65 (1)

-2,03(2)
-1,'.ig( 1)

-0,7s (2)

-1,e1(2)
-0,77 (L)
-0.e2 ( 1)

- 1,33 ( 1)

-2,22(t)
-2,0e(t)
-r,61(1)
-2,35(2)*3,08 (1)

-2,23(2)
-1,2s (L)
*1.,04(r)

-t,r7 (1,)

-2,36 ( 1)

-i,61(1)
-1,88 (r)
-3,25 (1)

-2,15 ( t)
3,58 (i)

-2,33(2)
-t,79(L)
-3,0r (1)

-1,50(1)
-1,62(1)
-2,22(1)
-2,20(2)
-2,e5 (r)
+0,1r (2)

-1,08 (r)._3,57( r)
-1,07 (1)
-_0.70 (1)

-0,39 (2)

-i,B4(r)
-2.05 (1)

-1,33( 1)

-0,98 (t)
-2,89 ( r)
-1,45 (t)
-1,79 (1)

- 1,55 (r)
-2,40(t)
-2.6r (1)
-0,88( 1)

-1,88(r)
-r.68(1)
-2,84(t)

-2,84(2)

-1,33 (2)

-2,51(2)
-1,83(2)

-2,(J1t2)
-t,46(2)

-'J.94(2)
-0,18 (2)

-t,04(2)

-1,7{J(2) -1,s4(3)

-2.86 (2)

-0,82(2)
- 0,99 (2)
-1.,27 (2)

-1,65(2)

-2,98(2)

-1,38 (2)

-0,97 (2)

-3,43(2)
-2,6r(2)
-t,4s(2) -1,32(',lt
-1,83(2)
-2,r5(2)
-2,26(3)

-1,66 (2)

-3,02(2)
-1,49 (2)

-r,60(2) -0,s2(4)
-4.,77 (3)

-2,93(2)

-1,2i (2) -0,83(4)

-,1.,17 (2)

-0,72(2)

-1",72(2)

--r,34(2)

-2,79(2)
-1,46(2)
- 1,89 (2)

-r,67 i2)

-0,82 (2)
_t,-e4(2)

-1,24(2)
-2,84(2)

T,A Myrbru
NJ]ET le sl tc ef
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,

2978,84t,
2979.I1r*
2979,354
2980,963
2982,059
2984,825
2985,52r0
2993,357
2997,300
2997,738
2998,E52
3000,062
3002,321
3002,646
3004,257
3021,410
3036,963
3038,777
3044.840
3048,991
3055,352
3056,804
3062,237
3065,316
3068,757
3070,691
3071.,t25
3075,226
3076,4:r5
3077.170
307ti,680
3080.41 I
30Bri,0t5
30.q9,384
3096,29;
309'7.4lti
31(15,.167
310.i.55:i
31()5.560
'.111,'r.2!17
jlf izr.6E0
3t i0.57il
31:19.009
31ir.).562
3t'3,t,7Ztt
31-1.'1.050
3135,360
3740.691t
3t44,7s2
3146,7 55
3154,202
3155,953
3162,798
3163,094
3166,672
3167,857
3170,337
317 5,067
3177,532
3179,503
3180,12r9
3183,1r4
3185,317
3186,738
3187,297
3192,066
3t 92.909
3193,799
31E,6,070

-1,95 ( 2)

-1,06 (2)

-2,26(r)
-2,06(t)
-0,83(1)
-0,66 (1)

-1,09 (1)

-1,88 (2)

-,1,{0 (1)

-2,19 ( 3)

-2,50 (t)
- t,68 ( 1)

-1,67 (1)
-1,06(1)
*2,.13(2)

-2,82r't)
-r,02(1.\
-2,1,4(2)
-r,76(1)
-0,S8 (1 )

-0,97 (2)

-1,58 (1)

-0,81(1)
-r,55(.r)
-1,98(2)
-2,13( 1)

-1,07 (1)

-2,27 (2)

-0,70 (1)

-0,75( r)
-0,39 (1)

-2,17 (2)

-2,46(.2)
-1,67 (t)
-1,60 (1)

-2,36(2)
-1,69 (t)
-1,71.(1)
-1,90 (1)

-r,48(1)
-1,85 (1)

-1,213(1)
-2,3C(2)
-2,36(2)
-1,92 (1)

-1,91 ( 1)

-1,17 (t)
+0,:i0(2)
-- 1,80 ( 1)

-2,20(,t)
-0,68 (t)
-2,44(2)
- t,iE ( 1)

-3,00 (1)

-3,30 tl )

-0,8.i r1)
-2,71 ('1.\

-2,1i (2)

-1.04(Lt
-0,97 ( r)
-,t,25(t)
-2,34(1)
-2,98 (r)
-l,ei (1)

-1.32(1)
-2,26(L)
-2,r8 (r)*r,90 (1)

-2,0,1(1)

-2,17 (2)

-2,07 (2)

-0,68(2)
-0,79(2)

-0,96 (2)

-2,28(2\
-1.,72(2)
-1,56 (2)

- 1,38 (2)

-0,36(2)

-1,77 (2)

-(r,79 (2)

-r,58 (2)

-0,84(2)
-r,60 (2)

-2,13(2)
-1,08 (2)

-0,70(2)
- r,05 (2)

-0,36(2)

-,1,49(2)
-1.,57 (2)

-1.,69 (2)

-1.,69(2)

-1.,52(2)
-1,82(2)
-1,46(2)

-1,96 (2)
-,t",87 (2)
-1.,25(2)

-1 68(2)
-;.42(2)
-0,63 (2)

-1,38(2)
-3,00(2).-3,13(2)

-0,87 (2)
-2,80(2)

-t,a4e)
--0,88(2)

-0,85(2)_2,78(2\

-3,02(2)
-1,95(2)
-1,s6(2)
-2,18(2)
-2,17 (2)

-1.,92(2)
-2,06(2)

-1,71(3)

-1,81(3)

-1,76 (3)

_1,30(3)

-1,95
-1,06
-2,23
-2,06
-0,78
-0,70
-1,09
-1,88
-{,05
-2,L9
-2,43
- 1,69

-1,66
-1,16
-2,13
-2,82
-t,02
-2|14
-'l'r7g
-0,85
-0,97
-1,58
-0,82
-1,57
-r,98
-2,7,3
-L,07
-2,27
-0,70
-0,85
-0,38
-2,t7
-2,46
-1,6'l'
-1,59
-2,36
-1,69
-1,7L
-1,90
-1,,49
-t,u
-1,4
-2,36
-2,36
-1,86
-1,,20
-1,20
+0,30
-1.,76
-2,90
-0,66
-2,44
-r,35
-3,00
-3,24
-0,85
-2,78
-2,17
-1,04
-0,9'.t
-1,,12
-2,45
-2.59
-1,90
-1,39
-2,24
-2,18
-1,88
-1,97

69
100

2
61

139
8
8

139
139

B5
60
69
98

8
69
59

lBr
B4
9E

181
181
109
108

97
122

6B
L8L
68

781.
108
184"
108

97
158
9i
96
82
82
6B
82
a,
a,
96
66

4.07

Q.)

227
Q9

67
66
b/

120
a

t)

66
6

1.57
82

157
'1.57

7

6
120
66

6
6

-1,84(6)
-1,37(3)

-1,85(7)
-1,89(7)

62
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-aroo
-1,82
-7,5'i
-0,76
-1,,25
-1,89
-L,47
-2.0&
-L,49
-2,55
-1,35
-1.,17
-2,25
-2,4.1.
-2,81.
-2,71.
- 1,38

-1,18
-4.,02
-2,21
-2,5L
-2,3L
-2,/$
-2,39
-1,98
-2,77
-2,51
-3,02
-3,83
-1.,70oc9

-3,26
-2,70
-2,13
-3,74
-3,61
-2,62
-2,69
-4,08
-1,72
-2,74
-2,49
-2,58
:2,69
-2,65
-2,75
-1,78
-1,87
-2,94
-2,75
-2,57
-2,97
-3,19
-3.93
-2,36
-2,48
-3,{9
-2,39
-4.53
-2,64
-1.76
-3,98
-3.93o rtr

-4,04
-t.41
-3,31
-2,69

Ta6rEqa 3 (nPo1otttceruue)

- 1,55 (7 )

-0,86 (7)

-2,5r(7)

-1,15 (7)

-0,96 (7)

-2,6ti (6) -2,96 (7)

-2,98 (7)

-t,77 (3)

3203,514
3210,4r4
3213,309
3226,367
3227,742
3231,706
3232,785
3237,399
3237,820
3241.,685

3247,175
3247,389
32219,65ii
3255,887
3257,360
3257,888
3258,771.
3259,051
3266,936
3267,039
3268,510
3269,765
327',],490
3276,604
Jal l.J,lo
3279,64lt
'.1281,292

3285.2r08
3289,354
3295,240
3295,817
3296.836
3297,880
3302,857
3303,464
3301r,430
3:t05.609
3313,988
3323,063
3325,007
3329,r06
3338,516
3356,250
3358,247
3360,4 t5
3366.967
33E1,006
3388,138
3395,340
3398,360
3414,t36
3416,021
?,125.57I-t
3436.107
3tr42.219
3448.430
3456,92tt
3463,962
3464.495
3468.677
347 5.7 40
3479.914
32r82.391
3487,986
3493.47A
349tt,673
31r95,618

-1,69(7)
-1,49(6) -1,63(7)

-2,33(2)
-1,87(1) -1,96(2)
-,1",48(t) -1,76(2)
-0,76(2)
-4,,25(t) -0,t7 (4)

-r,89 (r) -r,90(2)
-4.,49(1.) -1,44(2)
-2,05(r) -1,98(2)
-1.,42(1.) -1,50(2)
-2,65(l) -2,36(2)
-1,35(1) -1,35(2)
-1,26(L) -1,31.(2)
-2,22(L) -2,3L(2)
-2,13(t) -2,07 (2)

-2,75(l) -2,73(2)
-2,71(1)
-1,38 (2)

-1.,22(t) -t,17 (2)
. -1,07 (L) -1,03 (2)

-2,22(l) -2,18(2)
-2,58 (r) -2,37 (2)

-2,29(L) -2,36(2)
-2,49(L)
-2,40(L) -2,36(2)
-1,89(t) -2,17 (2)

-2,63 (1) -2,92(2)
-2,42(L) -2,65(2)
-2,93 (1) -3,30 (2)

-3,83 (1) -3,04(7)
-4.,67 (L) -1.,76(2)
-2,33 (1)

-3,26 (1) -3,n (2)

-2,70(2)
-2,13 (t) -2,14(2)
-3,74(L) -3,72(2)
-3,63 (t) -3,57 (2)
_2,62(2)

-2,69 (2)

-4,16(t) -3,93 (2)

-1,68(1) -1,80(2)
-2,74(2)
-2,49(2)
-2,58(2)
-2,69(2)
-2,65(2)
-2,75(l) -2,21.(2)
-1,80 (r) -1,88 (2)

-1,97 (1) -1,66 (2)

-2,94(2)
-2,75(1)
-2,56 (1) -2,60(2)
-2,97 (2)

-3,18(1) -3,21.(2)
-3,96 (1) -3,87 (2)

-2,34(L) -2,40'(2)
-2,52(t) -2,39(2)
-3,19 (2)

-2,35(r) -2,43(2)
-4,53(1) -3,91(2)
-2,67 (L) -2,58(2)
-1.,74(1) -1,82(2)
-3,98 (1)

-3,93 (2)

-2,55(2)
-4,13 (t) -3,87 (2)

-1,40(r) -1,44(2)*3,31({) -3,3r(2)
-2,69 (1) -2,69(2)

79
6
6

t78
6

80
LLS
8t
81
80

lLg
8t
tlg

81
1"

g4
178
8t
8t
65
80

118
118
1tB
92
I

118
L
I

65
79

4.

92
9t

,1,

L

93
79

L

o,
93

76
105
lt

105
177
177

ll
,1,17

105
91,
16
5

91
89
90
76
4

tt4
114

4
4

133
4

114
t6

tt5
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n.rer I lS St,,, A lc sI

-2.21(7)

-2,53
-4,04
-3,55
-4,46
-2,74
-1.,77
-2,63
-2,65
-2,42
-2,05
-2,23
-2,76
-2,06
-1.,54
-2,53
-2,24
- 1,58

-3,59
-2,49
-3,65
-2,64
-3,66
-1,93
-4,29
-r,95
'.4,43
-t,94
-4,48
-4,13
-3.76_,,,
--2,01.

-2,62
-2,42
-3,53
-3,62
-4,32
-4,00
-2,88
-2,8t
-1.,91
-2,10
-3,64
-3,53
-3,26
-2,8?
-3,67
-2,48
-3,74
-2;78
-2,81"
-3,68
-3,15
-3,01
-2,66
-2,79
-2,90
-2,46
-3,70
-3,2',1,
-2,3'1,
-2,65
-3,25:3,66

-3,44
-2,15
-0,93
-3,61

-2,73 (7)

-2,82(7)
-3,03 (7)

-2,49 (t) -2,61 (2)
-4,04(1)
-3,57 (1) -3,5r (2)
-4,46(1)
-2,74(2)
-t,77 (2)

-2,63(2)
-2,65(2)
-2,41(L) -2,45(2)
-2,06 (1) -2,03(2)
-2,24(1) -2,t9(2)
-2,77 (t) -2,82(2)
-2,02(1) -2,15(2)
-1,52(t\ -1,58(2)
-2,53(2)
-2,24(t) -2,23(2)
-1,58 (2)

-3,59 (2)
-2,50(t) -2,47 (2)
-3,5 (1)

-2,73(1) -2,46(2)
-3,66 (2)

-1,92(1) -1,95(2)
-4,25(t)
-1,95 (1)

-4,1,2(1.) -4,13(2)
-1,95 (1) -1,92(2)
-4,48(t)
-4,13(L)
-3,76 (1)

-2,22(2\
-2,0t(2)
-2,56(1.) -2,76(2)
-2,42(2)
-3,53 (t)
-3,62 (1)

-4,32(2)
-4,02(t) -3,96 (2)

-2,87 (L) -2,51(2)
-2,81(L) -2,81(2)
-1,91(1)
-2,02(1) -1,,84(2)
-3,64(1) -3,74(2)
-3,58(1) -3,43(2)
-3,24(r) -3,25(2)
-2,77 (1) -2,93(2)
-3,67 (2)

-2,42(L) -2,46(2)
-3,74(t)
-2,7e(t) -2,75(2)
-2,82(L) -2,84(2)
-3,68 (1)

-3,20(1) -3,04(2)
-3,00(1) -3,03(2)
-2.60(1) -2.62(2)

-2,77 (1,) -2,77 (2)
-2,83 (1) -2,73(2)
-2,46(1,) -2,37(2)
-3,72(t) -3,68 (5)

-3,28(1) -3,23(2)
-2,35(r) -2,29(2)
-2,66(r) -2,77 (2)

-3,27 (1) -3.,t2(2)
-3,66 (2)

-3,50 ({) -3,36 (2)

-2,1,8(1) -2,05(2)
-0,93 (2)

-3,52(r) -3,70 (2)

*2,56 (7)

-2,79 (4,)

-2.70(4) -2,6s (5) -2,67 (6)

-2,79(4) -2,82(5) -2,78(6)
-2,88 (4) -2,es (5) - 2,90 (6)

-2,50(t41 -2,tt7 (7)

-3,13 (11)

-2,28(7)
-2.58 (7)

-3,29 (5)

-3,42(s)
-2,17 (4) *2,r7 (5) -2,06 (6)

-3.66 (6)

tr5
4

16
4

75
176
155
132
112
144
4.44
1t2
192
154
754t
154
4Cl,

1/t
n(c

29
1113

,l -,

173

190
3

90

J91
190
127
172

21
28
22
27
27
28

L4B
27
28
27
28
27

27

27
27

a-

38
.)/

JO

38
ao

38
26

38
219

38

3499,876
3503,460
3507,399
3508,210
3535,619
JO.] / ,JDJ
356ti,059
3566,152
3614,876
3621,270
3622r,893
3632,292
37 tt,9B2
3748,483
3755,568
37s9,464
3762,893
3783,347
3814,124
3824,920
3827,083
3833,013
3906,035
39 I4,480
3935,92r0
3938,290
3938,970
3945.210
3969,390
397 4,760
397s.016
4002.543
4024.547
4048,832
4075.950
4122,660
4124,787
tr128,748
4173,46r
4178,862
4180,970
tt233.172
4258.75/t
4273.326
4296.572
4303.176
4311t.310
4?,51,769
4384.330
4385.387
4416,8?,0
4472.920
42rS9,183
4491.405
21508.288
1r5111,339

4i20.224,
4522.63lt
45?,4.168
454:1.524,
4549.474
4551-r,893
4i76,340
45R0.063
45s2,835
4583,837
4598.494
4(t20.521
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4625,481.
4628,786
4629,339
463{,873
4635,316
4648.944
4652.216
4656,981
2r663,708
4666,758
4670.182
4731.4i:3
4923.927
z+953,987

4993,358
5018,1rlr0
5019.462
5169.03
5197.570
5234,620
5276,000
53i6,620

40,52

-0,83
-2,64
-1,10
- 1,65

-3,80
-0,74
-,f !C Z

-3,54
-,)!J I

-4,45
-3,40
- 1,66

-4,00
-t,46
-, ,/,

-1,37
-2,62
-2,45
-2,39
-2.16

219
219

2rs
tE6

219
43
411
DA

tt;\

4t
.168

36
42

168
42
4S
4!)
49
49

-0,52(2)
-0,83 (2)

-2.70(r) -2,70(2) -2,70(4) -2,63(5)
-1,t0 (2)

-1,74(1) *1,46(2)

-3,80 (2)

-0,74(2)
-3,49 (2) -3,98 (5)

-3,52r (2)

-3,57 (1) -3,55 (2)

-2,75(2) -4,4s(s)
-3,60 (r) -3,0e (2) -3,35 (5)

-1,66 (1) -1,66 (11) -1,72(5) -1,59 (6)

-4,00(5)
-1,47 (t) -r,46(4) -1,43 (6) -r,46(7)
-2.24 (3)

-1,38 (1) - 1,36 (7)

-2,62(7)
-2,4C(1) -2.42(7)*2,40(1) -2,36(4) - 2,42(7)
-2,25(1) -2,10(4) -2,10(7)

-2,66 (6) -2.4e (7)

- 1,65 (7)

\\
--4

,6\\
E

-,
.r'.

-2

_Z

Prrc. 5. Cpanrrcrtre
nr,rx lpotou (G) rr
rrr{rcorr (Ph) (6)

-7 - 4 Lg !4p0,, _Z -4 Lg.q4n

r{c[paBJrer{rrbrx (clr. rexct) ne.rrlrur{n cr,rJr , ocql,uurflTopoB,_ otrpeAeJrerr -
n Itfr,rrrry (a) Lr B,rexnerfiou, IIIar.rl.tcou, Cr,rurloncou (BSS) u (Drl-

Hbrx. PeAynqr{rr K ra6oparopHbrM [aHHbrM Mo]fier ycrpaulrrb HaJrrrqr{e ocuoBnbrx
Br,r[oB crrcreMarl,IqecHr4x omtr6ofi. flpu atou HyJrb-IryHnT (BBeBAIIbIXD gf ocHoBa}I
Ha a6colroruoft mKalre ila6oparopubrx rraMepeu:o;fr..frlr.e rpe6yer rrpe[rroilorfienr{fr
o xrrMlrqecKoM cocraBe arMoc6epbr sBeBEbr r,rJrr4 o BbrrroJrrreHrrlr yc[roButft JITP.
Taxurvr o6paBoM, Hau6olbrtrufi Bx,raA B ocraBrtryrccfl Heorrpe[eJlenHocrt, arrrx AaH-
HbIx BHocflT 6lengraponaHue u Eeroqrrocrb rrctroJrbByeMbrx AarrHbrx o uocro.EuHbrx
5aryxaHIlfl.

4. Co4epxaHrre ?I(eJreBa B arMoc{epe CoilHqa'
o[peEeJreH[roe fro iluHuflM FeII.

Cnegya roft rxe MeroErrr(e, rrro rr B cilyqae Heftrparbuoro )fieJreBa (crtl. [1])'
Mbr rrep ecMoTpeJru o[y6ruKoB aHHbIe peByJI bTarbl oIIp e[eJIeHIIfi co[ep]fi aHeIT x(9-
rreoa d arMoi{epe Connqa. Peaylnratu repeorpe[eJreul{ft co6paubl B ra6il. 5.

d
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157
L

118
tttt

4
t4

192
29

130
t4
a.4

127
127

2S
191
19r
29

1S0
t5t
172
172
212
22
28
2l
22
22
ao

39
149
21
2T
45

220

?o

222

222
26

3B
219

tl;)

186. 2r9
42
25

205
JJ

185
JJ
35

49
48

185
1t9

4L
49
49
48
48
48
49

3175,08
326tt,76
3287,47
J4JJ,z1l
3479,9r
37 46,57
3762,89
3764,09
3781,51
3783,34
382t,92
381r5,18
3863,95
3872,16
3918,51
3975,03
4002,07
4002,55
4031,46
1t044,01

4048,83
tt057,46
4070,04
4087,27
zr i 19,53
4124,79
4t29,79
4138,40
41.60,62
4r76,4tt
4177,70
4211,80
t1227,1.4

4278,16
4:114.29
4315,72
4381r,33
4413.64
4431,$3
4439,13
4449.66
aL'to 1.11c

4482,8tt
2r595,68
2r598,53
21601,36

4625.91
4631.90
492?),92
5000,73
5072+,06
5100,66
5100,84
5132,67
5136,79
5169,03
5254,91
526/t,80
5272,41
5276,00
5282r,09
5316,61
5325.56

5362,87
541,4,09
5425.47

\c el

-2,64
76

-3,40

-3,53
-4,02
-2,65

-3,79
-2,14

-4,09
-2,19
-3,r9
-2,56
-2,05
-'l',L3
-3,98

-4,26
-4,40

-4,34

-D,,lo

-o,+l

-3,97
-4,23
- 1,35

-4,89
-t,20
-4,15
-3,76

- 2,06

*1.31

-3,94

-1,72
_ J!JD

- o\Zo

_, ,t
-3,13
-1,78
-J,4o

- 1,55

- 1,10

-3,99
-4,08
-2,05

-3,29
-3,57

-2,59
-3,10

- 2,56

_r ro

-4,10

-4,54
_t.t..,tJ

-4.43
-4'1+o

-3,90
-5,21

L},J I

-4,06
-3,35
-1,50
_t )o,

t,A

-1+,94

-4,57

-4,38
-4,69

-3,39

-3,39
t tro

-3,79

-21.r)J

-1r,69

- 1,53

-1,45

-3,51

-1,63

-2,53
-1,49

-3,4.4
-2,12

-3,36

-3,63

-2,86
-3,66

-2,1.0
-,1,J4
-2,25
-JlJ /

-3,92
-2,89
-3,83

-2,03
-4,34 -4,o+

- 1,55

- 1,10

-3,99
-4,08
-2,05
-3,40'
-3,29
-3,55
-4,02_, At

-3,10
-?,,79
-2,11t
-2.56
-4,05
-2,15
-3,r9
-2,65
-2,17
-{,13r
-3,98
-4.94
-4.4G
- 4,.41

- t.t.Lt,1

_ L},J I

-n,td
-,1. D.l

-3.90
-5.21
- 4.05

-4.06
-,1.40
- 1.50

-:1.97
-'r.-t)
- 1.35

-1r.89
-1.20
- 4 .li-:

-J. / t)

-4.65
- 1.63

-1r.69
- l-)J

-t.49
- 1.80

-4..91t
-2.04t
-4.57
- {.31

- 
Lt -4t)

-/, AA

- 1,59

-3.36n Dt

-2,15
-2,29
*2.02

-.J,Drt
-3.92
-2 R0

-J.DJ

-4,07
-2,1,1

-3,72

-2,04

-4,54

-3,26
-2,t7

-,f !J{

-4,07
-3,70
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l22l I3I I{plrn 1251 l23l

-4,40

-4,47

-4,94
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[.A

55
57
4ll
4t)
4t)
74
l4

200
74

74
199
40

203
7lt
40

199
l4
4,0

72
IJ

7'.)

72

*3,13

-4,56
-3,94
- 1r, 18

- 4,51

,3,12

-2,71"

-4,56
Z\LI I

-3,05
3,94

- z.oo
2,50

-3,ti5
-3,60
-4,08

-1r,08
-3.88'2,9lt

-3,88
-2,84

-4,55

-2,9r7
-4,16

-2,71
-3,75

-3,03

-J,/d

-3,08

-2,94
q or

-2,95
-3,7 |

-3,07

-3,84

-3,46

-2,55

-2,60

o,J,

-3,18

-2,91

-3,24

-3,99
-4,01t

-3,02
-3,04
-2,18
-3,05

- 2,59

-2,21

-3,09
"oDoto

- 3,65

-3,50
-2,96

-3,15

-3,18
-4,56
-3,89
-4,1.5
-4,51
-3,00
-3,05
-2,t8
-3,00
-3,88
-2,64
-2,2r
-4,Dt)
-2,47
-3,02
-3,93o 9?

*2,52

-3,67
-3,60
-4,08
-3,40
-3.50
-3,07
-4,08
-3,88
-3,00

| 
*'o'*t31

5534,86
5627,49
5991,38
6082r,11
6113,33
6147 .7 4
6149,24
6175,16
6233,38
6239,94
6247,56
6331,97
6369,45
6383,75
6416,91
6432,65
6446.tt3
6z+5ti,3B
6516,05
7224,5,1
730 r.57
7307,97
7449.34,
7 462.?,8
7 479.70
7515,88
t-7 11,7 I

Ta6rrirqa 5

ABTop, ccbrrr{a

I-penccc [29]

Xo.ur,rorcp [301
Barrcrt. lapq, Xolr,rerep,
Pr,rxrep [17]
Iperccc f31l

1i;rennel;r, l[Iarlrrc,
Cnurrorrc [22]

NIoAe;rl

E.ncre * BCA +
f Xentse

Xorr,uolep
Xo;mnelep

[IOL1\{U
YAL
lloLx{u
VAL

Ccbr,tHa

t2el

[30]
t30 l

127 l
t28l
127 l
[28]

,,UJ

7,80

7,80

7,78
, 'oJ
7,BB
7,91.

t{an cre4yer lra paccN,rorpeHr{r ra6flr,rqbr, BHarreuue lg e (Fe) paBHo 7,80 4na
.x{oAeJru Xo;rr,eerepa [30]; 7,78-7,88 gra MoAerrrr HOLMU 127) u7,83-7,97 l,iln
MoAeJII{ VAL I2B]. 1\4o4e"ns VAL s cryarae rroHr{BoBaHHoro )ileJreaa Aaer Be.rrrlrrrrHy
co,4eprialrr4.E BBrrrre, qeN{ Iloryqello rrprr pacqerax c MoAerrbro HOLI\,IU, B ro BpeMfl
HaK AJrrI IrtIlF,Wfr. Fe I e'ra BeJIr{rIrlHa Hr4lrie.

,("na lro4enlr HOLX4U rro JrrtHr4rrN[ Fe I nauu paHee 6r,t,no no,ryueuo BHaqeurre
lg e (Fe) - 7,63. Cro;nr, 6orr,uoe paBruqlre HerIE,B-s o6t,flcHl4rb a$$extaulr or-
HJroHeHurr or JIfP, a raHE{e ouu6HaMr4 B Bbr6ope Mr4nporyp6yJrel{THocrr4 r4 rro-
'croflHHofi SaTyxar{r{.fi, rrocnoJrbKy BeJrr4qr4Ha coAep}naHr{f orrpe[eJreHa rrprr rroMo-
qIlI r{Hrepnor.sr{ur4 }r cJra6b]M Jrr4Hr4rrM.

Hanolrur.rM, qro a6coJrrorHa.E rrrr(aJra Harrrefi crrcreN{bl oI{JI ocqrrJlJlflTopoB AJr.E
.JII4Frr{ii Fe II ocnonaHa r'ra eHcrrepr4Mer{raJrrrHLrx olpeAeJIeHI{.rIx BpeMeH )rtrr3Hlr.
Ec"ulr upe4noJrolr(r4Tb, sro r4crllHHofi .qBJr.Eerc.s a6co[]orHaf IlHaJIa, coorBercrBy-
rcrrla.E reoperr{qecKr4M 3r{aqeHrtfrM gf [typyrla [5] (oua Ha 0,11 dex 6onrure), ro co-
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Aepir{aHr,re irieJreBa rro Jrr,rHr,rflr[ Fe II noni,ral,ITcn Ha ary TIie BeJ]II.II,IH]r 11 pau\oili-
AeHr4e x{eiHAy coAep}IiaHlIe}I itie,[eBa n aruoc(lepe ColHqa, orlpeAexcIIHoe IIo
JruHrrrl,r Fe I u Fe II, cocraBur 0,09 dex.

SaK.ruo.renr'rc

Mr,r paccnrorpeJrr{ Bce ony6Jrr.{KoBaHr{r,re AaIiHLIe o g'f-lenI,t.rr,rHax IIJITI ;nI,tnufi
Fe II r,r pegyr{upoBaflr{ r,rx B oAHopoArryro crrcrerry. A6coruornan urxa.na aroft
cl4crerr6t onpeAeJrerra I{a ocHoBe ar(cnepI,IrIeHTaJrbHIix oupe4c:reurrft Bpe1\reH

lrir,rBlrr.r t. OAnaHo, naH noHaaaJr Halrr arraJrrrB, I,IrIeerc.s paSJII4aIIIe rICuiAy Hy'rrl-
rryHnroM, HatiAeHHbtM no ilxcnepr,rrreHTaJlLHLIILBeJrI,iqI,IFIalI T, LI HyJrL-[\rHI{Toilr,

oCIroB&lIHbTlt. Hit TeopeTIIaIeCHI,Ix BIIaqeHLI-flI CLLII oCIII,IJIJIfITopoB Ityp;'t 1a []11.

Vxaaaurroe paB.rruqr.re trolrier 6r,nr, ycrpaHerlo roJILHo npI,I ga",li,neliruerl ilHCrIe-

PI{I,IEIIT&JII,HO}{ I,IaYIIEHI,III CIrEI(TPA ATOI'IA }.E II. C IPYTOfi CTOPO}IrI , ]I O.II\IAIA'IX
-oruecerrun 

r,r rt na6oparopuoi.r, r,r H reoperu.recxoli a6co,nroruott rllia.[e coAep-

lI{aHl,re ilteJIeBa n aruocdtepe Co.nnt1a, rroJlVrIe}IFIoe rro JTI,IHI4.E}I I,IoHI'ISorlaI{FIoro

}I{eJIeBa, orrl'Isaerc.fl or BeJrI'IqI'IHlr lg c (Fe) gJIn runrrfi Fe I' llocxo'[b]iy AaH-
Iroe paoxolriAeHr,re rreoAr,rHar{oBo AJrr{ pa3Hirlx lrogerefi Co;rlre'trofi ar}Iocd)epEI'
To I\,Io}I{Ho HaAeflTbCfI, aITo TIpI{ yT0AIHEI{I,II,I DTIIX }IOAEJIEj.i ETO REJII,IIII,IHA Y}iEHb_
Irrr,rrctl. Orlterr,ru, qro ec.rrr,r rpr.rqrrFra pacxoiriAeHrdrl .rIeniI,IT B llecoBcpulelrcrBe
lro4e;nefi, To aHaJrotr,runtri,i oc[{exr AoJririeH na6;rro4artcfr ["Jlfr BeJrI,IqIl]I coAep-
Alaurafrr. OnpeAeJIeIIIIsIx IIO JII,IHI,LrII{ paBHLI\ Ctagttit LIOHI{3aIII,III I,I Apyf iI\ llJIe-

}IEETOB.
B nro6ou cryalae, fIocHo.irbKy AaHHbIe ta6;r. 3 r'r 4 o6paayror oAHopoAI{-YIo cll-

crerly, arr,rrareJrr, 6;rger r,rr{erb BoarIoitiHoctr, u 6y4;,u(e}I l4cnpaRl'Irs a6colrotHyro
rrrxaJry crrJr ocrlr,rJrJrrrl'opoB rnnnfr Fe IT. B paunoit orerreHl,I aro orHocl'lrca I'I

It BoBMoiriHOcTr,r IoJIyqI4Tb oI{o}I{ilTeJILHoe SHaqeHI,Ie ReJII,IIII'IH 9/ Apyrult Cloco-
6ou, orAatsafl rrpeAnoarreHr,re r,rcnpatsJrelrubrrf Lra]IepeHr4-sr{ Tex I,IJII,I l,lHblx aB'I'o-
poB.
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oclu4 Jr Jrfl Illrm co JIHIIA
I[ BPAIIIEHI{B

TECHbTX ABOIIHbIX CIICTEM B |AJIAHTtr4HB:
rrEPIno[ 160 MrnHyT

B. A. Horos

Buno4 [8, 37] o rorr, rrro nopr.roA 160rn r;ro6altgbrx ocrtr.tJrJltIqr,Iri Connr(a It] uoxrcr 6urr
cBrrBaH c nneuueii 160-nuHyrnoli rpaBl,lTaqr.rounoi'i noanoi:r or r.Icr,IBBecrlloro r'ICTotIEI,IHa, rlpoBe-
pfleTctr Ha ocrroBo cTaTlrcTr,rqecRoro alraJrlrSa paclpeAeJIeIII,Iri op6LITa[LEL]x [epnoAo]J lloirnux
aneag. Flai.iilerro, rrro ra6tro4aeuoe pacnpeAeJrer.rr'rc =4000 Jqnofturrx sBeBA o6lrapyxtlrBaer cy-
rlecreennnii (c Tlocronepnocrr,ro 3,5o) gerprrqur lepr;roAoB -2.2. Po r,r r,re6Lrrott (gocronepnocrr,

2,5o) rreplro46i - (22* L),Po,rAez - qeJroe qr,rcJro, Po: 160m. O6rqa.n sraquMocrb aroro
160-rrr,ruyrrroro arfr[enra oxolo 4,1o. Vro.rnesr,re xapal{Tep1.Ior],Irrccnoro ncpl{oAa rIpI,IIloAr,Ir I(

Br.raqerrr4ro 160T0 + 0rnt, qro coDrragaer c rrepl,roAoll coJIHeqIti,Ix ocqLrl;raqr,rtt 160m0101 t
+ 0T0007 t30l.i

flopo6nuii arraJrrrB pacflpeAeJrerrr{s 97 nararur,rB}ll4rrecxrlx 4rofinux [33] noxaaal, rrro ra
,fie carrafl qacrora, Pf,l, xapanrepHa r{ IJIa art'Ix o6tentor'

,fl,e,llacrcn Bar(Jrroqeur{e, qro qacrora Pit : 104JA0 Irlxlq B pactrpeAeJ]eu[r,I rarar{Tlqe-
cnr,rx 4noiilrrrx BBe3A uoxer 6r,rm poBlJirrrarolr gerictolr.n 160-urauyrnoro rpaBllral{rlorlfloro I,]3-

Jryqeflr{fl, rrr{eroqero, [o-Br4Ar,rMor{y, KoctrtoJror[qecnyro (pelunronyro) trprlpoAy.

SOLAR OSCILLATIONS AND ROTAT'ION OF CLOSE BINARY SYSTF'N4S OF THE
GALAXY: 160 I\{INUTE PERIOD, by V. A. Kotou.- The previous conclusion [8, 37] that
t60m period of global oscillations of the Sun [1] might be related to external 1601n gravila-
tional wave from an unhnown source is checked by statistical analysis of period distribution
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of close binary stars. It is found that the observed distribution of about 4000 binaries shows
a significant (3.5o confidence) lack of periods -2.z.Po and an excess (2.5o confidence) of
periods - (2,2 * t)'Po, where z is integerandP0: 160m. The overall significance of this
l60m effect is about 4.Lo. A precise determination of the characteristic period leads to the
value 160ry0 t 0ry1 which is in fair agreement with the solar oscillation period 160T0101 +
+ 0r.n0007 [30].

Similar analysis applied to 97 cataclysmic binaries [33] shows the same frequency, P[1, ap-
psars to be the most characteristic one for the sample.

It is conjectured that the frequency PiL : L0+.t60 pHz in the distribution of orbital rates

of the galactic binaries is a cbnsequence of the t60m gravitational radiation which might be
cosmological (relict) by nature.

Hau6onee [pr,IeMreMoe cefiqac o6rscnenue 1 60-ultryrnoro rreprroAa, Ha6rro-
,AaeMoro tro a6{enry ,(ou.nepa n {oroc{epe U-41, ocnoBauo Ha MexaHr4BMe pe-
soHaHcHoro BoB6y)fiAeHrrfl HecHoJrbnr{x g-MoA co6crBeHHbrx noJre6aHr,rft Conuqa
t5-7]. Hapr4y c artr{M, oArrano, n [B] 6rrnaBbrABrrrryra rr{uoreBa, corJracHo noro-
pofi [epuo4 Po - l$Qtn, xapanrepr4ayrorqufica AoJrroBpeMennofi cra6uJrbHocrbro
nasanbHofi {aar,r, B olpe4eJle}ruoft lrepe Mo}fier 6rrrr, o6ycnoBJreH Tax}ne B}remHeft
rpaBrrrarlronnoft no.rino:ft (IB), rrMeroqeft repuoA Po. OcuonanrreM Arrs rar(oro
lpe[rroJroEreHrrfl rrocJryE(r(Jr aHaJrrlrs cKopocreft oceBoro BpaqeHrlf trJrarIer r4 acre-
potrAoB [8, 9]: pacilpeAeJrerrr{e qacror Bpaqeurr.fl tronaabrBaer crarr4crr{qecxu
BuaquMyro cor{BMepr{Mocrb c qacroroft (160m)-1.

B 19BA r. (D. ,{e.uaul, Axt.Afiaex, }It. florr u Am.Eraur.smra ll0,7ll rpeg-
IrpI,IHflJrr{ tronblrl(y o6tscnra:rr 160m-xo.re6anur Cornrla AeftcrBreM IB or fipr(oro
'lr-ucrosurrr(a 2CG 195 + 4 (fervruura), xoropr,rft flKo6br Mo)fier 6brrb 4ooftuoft
cuctevrofi c ueprro4oM o6paqenur KoMrorerrros 320m. O4uaxo B ceplrra trocJreAo-
BaBrrrr{x Ba arr4M c:rareft t1,2-1,81rrrrrorega,(erarua [10] 6una rroABeprgyra peaxort
r(pIrrLIHe uo tofi rrpusuHe, uro 4nofiuofi ucrosur4lt, uuerorquft r[rlorernqecxuft op-
6rtanr,urrfi rrepuoA 320*, 4o.irmeH Tep.ETb arreprrdro rrB-Ba rpaBr4TarluouHoro t4l[ry-
qeIIrr.E. r{acrora BpaqeHrrfi rrpr4 eroM AoJr}r(Ha yBeJrr4qrrBarr,c.rr cJrrrlnHou 6rrcrpo,
Re o6ecue.rrasa.E ueo6xoAr{Moro ,qJrrrreJrbHoro peaoHauca c qacrorofi conneqnrrx
no.ne6arurft.

,{e:rarrurre pacqerbr (Da6raana, Ia{a [13] ra f(ocoBu.resa [17] roxaaaJrrr, qro
noo6qe ua6.irrogaeurre 160m-nore6aur.E Conuqa He Moryr 6rrrn roa6yxAenrr fB
or Haxoro-Jru6o gnoftnoro ucroquuxa c Maccoit -Mo. .(ra uancr,rlranrnoft au-
rrJlury4br {oroc{epnoft cropocrr,r trpr,r KBa4pynoJrbrrbrx 160m-xore6anr{flx Co.nrqa
e aauMyraJrr,Hl,rM rrucJrov. n'L :0 n [13] troryqeHo BBrpa]fieuue

u,, - 8,0.19-tz lltflol.R (cu/c), (t)
rge M - rroJrrra.r Macca r4croqrrrdxa, fi - paccroflHrre Ao rrero. Ec.tu gaxe 4o-
rrycrr4rb, rrro rrcrorruwx 6illzaxufr. a R - 10 uc, To AJr.fi noa6ymgeuras xone6auufi
cna6nro4aeuofi cpe4ueft aunrrary4ofi -50 cu/crpe6yercfl Macca M - 3. 70LL M6,
qro cpaBHr4nro c lraccoft sceft Ianaxruxu.

Anroprr [13] sMecre c reM orMeqaror, qro ecJrr4 qacrora ucroquuna Eaxo4rrrc.rr
B peaoHarrce c sacroroft xore6auuft Connqa AJr.E g-MoA u ecilfi go6pornocu, Q
Aocraroqrro BeJrr4r(a, To aMlJrl(Tyga 160.-xone6auzfi Jt^o?tcenl Aocruqr, ua6lro-
4aeuoft BeJrrir{r(rrbr; O4uaxo AJr.E eroro [o-upeffirreMy rpe6yercr AocraroqHo A.lru-
renrurrft pesolranc, xoroprrft I{e Morxer 6urr o6ecueqeu leMr,rHroft ua-aa rpaBr{-
TaTII4OIIIIBIX IIOTepL SHeprrrr4 r{ CooTBeTCTByrOqero aToMy pocTa qacToTbr BpaqeHrr.fr
4roftnofi clrcreMbl. Peanrnoctr caMoro rreprroAa 320m fenruurr{ ocraerc.f, coMHu-
te.nr,uofr [191. (SauerrrM, oAIraHo, qro corJracno trocJre4ur{M peByJrbrarau Braur,.s-
MrI I,r Ap. [20], ocuosaHrrBrM Ha arraJrrrae 59-cenynpnoro ueprroAa peurrerroBcnoro
uBryqeur,Ir lelruurra, lrcroqlrrafi, rro-8tr[r{MoMy, trpe4craBJrser co1oft. gnofinyro
crrcreMy c op6uranurbrM rrepr{oaou 160m.)

B lrtore Moxtrro Baxrroqr,rrb, qro rrofir,rma [{0] cB.EBar}, t60m-nore6aurr.E.c noH-
KperIrLrM ucrosHl4noM IB, c levrranrofi, 6rrna trpe)fiAeBperuennoft r{, [o-Br{Ar4MoMy,
ourra6o.ruofi. Buecre c reM rro4qepxueM, qro Herarr{BHbre peByJrbrarbr pacqeroB
Il2-l7l orrroc.Erc.E ne n cauofr rrgee Buemurax IB noo6qe, a H r(oHxperHoMy
ucrloqH,una TaI(I{x BoJrH.
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1. IlocranoBr(a Bagaqu

Haueft r{eJIbIo .rlBJr.gerc.fl He nor4cx racrorrHlll(a, a norrcx (cJre[oB), r4Jrr,r npI4B-
Har(oB, I 60m-uepraollrdquocru cpe[r4 Apyrr{x BBeB[. flocryrrapyfl cyu{ecrBoBaHrre
MoHoxpoMaru.recxoft IB c ueprao4ou t60m rd orBJrer(a.scr or upo6lel'rbr r.rcrorrHtrrna,
6y4eu paccrfarpr4Barr, BBeB[br, r{Jrr{, roqHee, Hefioroprre rr4nr,r BBeB[, r(ar( BoBNro]H-
Hbre Aerenropu raxoft BoJrHbr. Hexoropue coo6pamenra.E o Boar\{ox{uofi npupoge
IB 6yayr AaHbr B t.7 v B.

B xaqecrne o6bexros HardflyrrrrrrdM o6paaou, ilo-Br4Ar4r\,roMy, rro[xo[fr Asofiubre
crlcrer\{br. tr4Bnecruo, uro 4nofiur,re BBeB[br, oco6euuo recHr,re rapbr, npeACTaBJrflror
co6ofi" a{dreHrunnr,re r{croqHr,rnlt lB 12L,221.Hapaccro.sHr{rrfi or gnofinoft cucteur,r
6eapaauepna-fl aMrrJrrtry[a rpaBr4rarlrroHHr,rx .iJoJrrr paBHa 1211

h - 3,2.19-sepM,t"P-,t"R-rl @),\ (2)

rge M : mt * n1,z - rtorrra.rr Macca cr4creMbr (*r., *, * Maccbr r(oMrror{eHroB
cncreurr), p": mrmrl M, I @) * {yunqun op6uransuoro axcr{eHrpr{cr.rrera e,
P - op6uransnrrfi neprro[ Bparr{eHr{fl (uume AJrrr Hparr(ocrrr noA BparrleHr4er{ Bcro-
gy 6y4er no4paayN{eBarbc.E op6nralr,uoe BparqeHr4e 4nofiuoft cucreur,r). B cuu-
cxe Eparrancxoro [23] nepeqr4creHo rrrecrb orHocr4reJrbno 6nraexo H HaM paclo-
JIolr{eHHbIx r{ cI4JIbHo l4aryrlarorqr4x BBeBA. Onra rametor neprroA},r BparrtreHlrfl or
81 urau go 34,8 q r.r coa[aror rroron aueprr4r4 na 3eure -70-12-10-10 apr/crrz.c,
qro coorBercrByer ar{nrrr4Ty4e h - 1g-zz-10-21. CornacHo pacqeralr Mr,rpouon-
cltoro [24] norox I4alyqeHl4.fl ua 3er,rre, cosAaBaeMhrft scemu gnofiur,rura cr,rcreMfl:
ura fa;raxrlrnu, nopflAr(a {0-7 apr/clr'.c, c Mar(crrNryrloM cnenrpa uaJryrreHtrfl
s6lrusra nepr4oAa 3,6 u.

Har,r npe4craBJrrrerc.E, rrro Ha gnofiur,re crrcrer{br ([C) uorxHo BBrJ].sHyrb ,r
rro-r4uol{y, a I4MeH}ro, He Kar( Ha r,rcrorlHr.rnI{, a HaH ua 0emercmopot IB, Ec"rrr,r cy-
nlecrByer rpaBrdrai{uolrHoe l4aJryqerrr[e Aocrarorruo 6orsuroft aMnJltrryAbr r,r ouo
4eficrnyer Ha AaHHyro ,{C npo4o.n}nrrreJrr,Hoe rperlrr, To cr.rcrer{a 6yge.r MeA,r{eurro
pearl4poBarb, r4BMeHfl.E qacrory tspail{eHrrfl. Ecrecrnenno, aITo B cJryqae BoJrHbr
c nepllogont Po a{{ext 6yget r{aKcI{MaJreH AJrrr cr{creM c nepr.roAaurd Bparqer.rrrrr,
HparHErl,rr4 2P o (yctoer,re peaonanca).

Murc;rrausrr,i acprlext oaleHr, tr{aJr, trr AJr.Fr noHnpertroft clrcrer{br o}r Moir{er npo-
tt&tlTbcfl. ToJlbI{o 3a oqeHE, 6Onr,ruoe BpeM.rr, cpaBrrrrx,r0e c Bper{elreNr ee AuHaNrr,rqe-
cxoft euo;nror1r.rr,r. I4 rrocnoJrbny HenocpeAcrBeur{o ua6nro4ars ero, ro-]lrrAr4rioMy,
HeIlosr{o}IiHo, To Harrpa[rIIBaeT0.fi o[r4H Bb]Bo[: cm,anluctnuqecwu. !7ccne[oBaTE,
JtLLlo)rcecmlo o6'r,exton c IleJrbro rrolrcxa oco6ennocreft n pacupefleJrerrr4r,r qrrcJra
o6benroc rro nepr,ro4ar{ BpatrIer{rrrr.

IIpeguo.iroxrI4r{, qro HasalrrHoe pacilpegeJreHue srrcra o6,rexron paBnorrepHo
(rnrpuxonaa Jrurtirr Ha pllc. L, a). B peeyJrr,Tare AocraroarHo AJrr4reJrblroro noageft-
crButr l,IoHoxpoN{arr,.r.IecHoit IB c uepnogou Po B pacnpeAeJreHrrr{ [oJr]r{r.rbr c reqe-
HLIer[ BpenreHr,r BoBr.rr4]rHyrrr Mrrur{Myurr (4e$uqur rrr4cila o6reHr,on) Ha neprro4ax,
fiparHbrx 2Po, r. e. 2Po, 4Po,6l?0,. . . B o6rac'rnx Melr{Ay Err{r{r{ Eepr{olalrrt
BoBHr{r{rrer nenoropr,rfi ne6r,rron o6r,enros c Mar{crlMyMaMr4 Ha neprlo[ax P o, 3P o,
5Po, ... I4cxo4a r4B Har{il,reHDrrrero arr.{cJra npe[noJroirtenr,rft, paayMHo raxric cqu-
TaTb, qTo aI{IIJII4Ty[bI I\{IIHIIII{yN{OB I4 }4aKCI4I{yt\[OB B Cpe[IIeM paSJrl4rr]rbr, IrpI4qeM
A, 1,4r. B r.more pegyJlr,Tllpyrcqee pacnpeAeJrerrr4e (cn.nonruax Jrr{}rr.r-tr lra pi,rc.1,
a) 6yger o6napyrnranarr, B cpe[He\r HecouaJw,epuerncmb c rreprroAoM 2Po u rreHee
Bnaqrruyro couanepuJu,ocmb c rrepvogolr Po. (Daxr cpequeft Hecor4BMepurrocrr,r c 2Po
BaxJrroqaercfl B ToM, qro rr[cro o6rexton, nepr,ro&br Bpaqeur,rfl noropbrx *2ZPo,
t!(e Z - ItreJroe qIrcJIo, cyntrecrtseHHo }feHr,rre cpeArrero ypoBlrrrpacllpeAeJrcHrrrr.
Oynxqua (ue)couauepr4Mocrr{ Fo @e o6r,.scneuue [aerc.tr n u. 3; civr. rarnie [BI)
TaHoro pacilpe[eJrenr,ra 6yger r4r[errr Br,rg, noxaBaunufi Ha pr4c. 1, 6; ltaxclruyu
Ha rracrore ll2Ps v Mr{r{rrMyM - Ha qacrore 7lP, (nocmgnufi 6yger oroyrcrlo-
BarL npl{ At : A).

3a4aua, cJre4oBareJlb[Io, cocrol4T B ToM, sro6lr ycrauoBr4Tr,, Lrrrelor Jrr{ lrecro
yHaBaHHLIe oco6ennoctr.r (axcrpeuyuu) r pacnpe[eJreur4rr op6rarannntrx rrepr.rogoB
,{C laranruxt4i tiecfitl Aa, To rracxoJrbxo our{ crarr4crr,rqecKrd BHaqrrMbI I4 r(anorry
riMeHrro rreprroAy (neplrogaru) oHr,r coorBercrByror.
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Plrc. l. Cxerrat[.recxoe npeq:
craBJreHr{e IIeoAHopoAHocrer.r
B pacflpPAeJreuurr urrcra gloii-
Hr,rx clcrei\r xax QyHxqntr ncplio-
4a (a) upn AJrr,IreJIr'HoI\r noagerf-
cTBr,rLr rpaBr.rTaI{r4orrHorr BoJrrrbr
c [ep]roAoM Po (ctrr. rexct) u
coorBercrByrorqurt cnexr:p cor.ra-
rrepr4lrocrlr (6) (cn. rercr)

Puc. 2. Pacnpege:reur,ro recurlx
(P < 4 cyr) ABoriHbrx cllcretr{
B nararlore 1271, N : 793

2. KaraJrorrr nBofirrbrx BBeanrrhlx cr{creM

flpe4ronaraeMblfi a{{enr Becr,Ma cila6blft, I[ trblraT],c.fi _eTo _o6uap.yxtratr
MolnIro, JIIrrnb .trpuBJrexafl Mar(crrMaJrbuo BoaMolnHoe rllrcro .AC. Ha4o taxme
ysecrb; sro a{6exr o?r(raAaercfi Hail6olree BHaquMbrM [rE (He)corrBMeprlMocrrut

MaJrofo nopflAHa, T. e, AJI.fl CgCTeM C MaJIBIMII UepuoAaMtr BpaqeEllfi, uHaqe
roBopg, [Jrfi TecHbIx ABofiHr,rx crrcreM. ln"cxoiltt rra-orIbITa rrByqeutrfl cnopocreft
a6cr{aJl[,Horo Bparqerrrr.fl TeJr Conuequoft cr{creMlr [B], rvrrr Br(JIroqr4JrIr B anaJrrra

uce SBeSAHbre cr{cTeMbl C flepuo[aMr( BpaqeHr{.E ItoMrroIIeHt Pi 14d, tt t aToM

CMl,rCJre BCe TaKIle CuCTeMbI 6yleryr B [aJIbHefrIneM HaBbIBaTi, n'LeCH,bLJttu,

,{anurre o treplloAax Bpalqeuu.fl ,(C nantu I43 qerblpex nau6o.nee o6urapnrrx
r(araJrorOB, coAep}Itarrlux CBeAeIIl{.fi o SaTMeirHO- rI CIIeHTpaJIbHO-ABofiHbrx CrICreMax,
r4Mearurrxcfl B HaIIreM pacnop.E)fierufr: l) O6qufi HaraJlor trepeMerrHbrx BBe34

(oHI13) [25] slrecre c AouoilHeuvrnwur 7, 2, 3, ua4anubrMrr R L97',1., 1974u 1976 rr.i
21 xatanor BarTera r,I Ap. [26];3) xata.tor Epanreuraua u ,(roparal2Tl BarMeH-
Eo-[BofiHbrx BBeBA; 4) nararor flouonofi u ]tpaftueooft t28l ,(C n.o6.racrEx pac-
ceflrrHbrx cxou.nenufi. Hertoroprre cBeAeurrfi o r(araJrorax [prrBeAenbr B Ta6[. 1,
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I(araror

liynaprllrr r np. [25]
Bamen u ap. [26]
Eparrnenuu u finopar [27]
florosa u ttpaiiuena [28]

Ta6nrqa I

Tun Anoilnrtx cucreu

3arlteuno-4roftuue
Cten:rpocrtonrlqecl{r{e
3 atueuuo-gaoiiur,re
3 a :r lt e nrt o- gn o irnr,r e
II CIIefiTpocRoll][qecfifle
Anoirtrtre B 06raclEx
pacceEHI{brx cltorlJrerrrrr'r

o6utee quc;to
c r{c Te N{

=4500
g7B

1048

-700

2941
JJ'

793

383

Pmin 
, 
cYr

0,012; 0.125

0,070
0,197

0,13

rfle P6i1 - MrrHr{MaJlbEbrfi rleptroA BpaqeEufl B AaHHOM naraJlo^r€-' [nn upuuepa

;-t";:') ronaaauo pacrpeAeJrelrue rlrrcJra crlcreM B r(araJrore 1271 Am trepuoAoB

Pr?.4a, rocrpoeulioe c-marom ro uepr{oAy 09L.

3. CnenrP corrBMeprrMocrlr

. tlro6rr Bbr.sBr4rb r{HTepecyroqr{e HaC OCO6eI{HOCTI{ B pac[peAeJIeHI{I{ ,[c, noc-

troJrbByeMcr Mero[oM [8] i nocrpouM raK HaBbrBaeMbrft cuertp (ne)couaueprrMocru'
-: 

E;; A;;noft qactor", 1 1.. 
'*", ,oo"'uAcrButr 6ygeu Mel{'rrb n 6oree 

'rfivr
MeHeemrrpor(oM Arra[aBoHe qacror c ItHItpeMeHroM Al) paccMorpl4M BCe orHoIIIe-

nus.flf ;. rtre l; : Pl1. Sarerra BbrqucJrrrM r[x orltJrorreHr[fl OT 6lr'rmafimux I{eJIbrX

"rtr'i''i, 111" 
:_ yr- _ lxf t/i, + 0,5). cyr'rnrupyr'nBaAparbr arux ornJronenraft

"o 
u".* urid"""riroi P; fiauHoro KaraJlora? roflyrlaeM {ynnqulo HecouaMepr{I\4ocrtr

N

p.o: 
L+ X otu))''' - o,

i:L

r\e a : 72-tt2 lB11 N - 
qucno aHarrr{slIpyeMblx o6GeHToo. Cpeguee sHaqeHl4e

6rr*q, F (fl panuo Hyrrro, a ee Mar(cr{MyM coorBercrByel qacrore, IroKaBbIBaIo-

rqer:ll nalrmegbllryn crefleHl col4BMepllMocrl'1 B cpeAHeM co BceMI{ uacrotaurr ,fi

paccMarpl{BaeMolo ancaNr6,ilg o6oeHtoi' . (Muultmyurt ,.'P' oqeBllAHo' orBerlaror

nauryuurefi coI4BMepI4MocrI'r, floaro vry F' (l) : - F (l) ects Syunqun- couail'e- 
'

outtocmu,\ Sna.rerrpfl F (h " orrp*gerertroM CN,IrICJIe eKBI{BaJIeHrur,r o6truuouy

##;;;"ff;;;;-i;r,. pi6. t1, ,i,o uruoo"r4rr c rocJreAHr{r{ Ha rpa$uxax 6yser{

rraHocr{rb r(Ba4parbr f (1, u/ c yareroM Buar(a. Oupe4ellru, rar(I4Nt o6paaol'ro

crueK.nlp H,e cousJLe pu&t o cruLu

(3)

(7)

73

FoU) - F',(ilt l1(D I

(4)

B cooreercrBrrrr c rrocrauos6ofr BaAaqu (cu. u. 1r'r prac' t, 6) unrepec npeA-

craBJrfer rar()He Br4A CJreAyrorqeft syuxql{II COI',ISMepI4N{OcrI{' }toropyrc lIasOBeI\'I

o 6 o 6rqennofi rntt r'r x ap ar(re p I4cru'Ie cx ofi Syuxqneii p acilp eAe Jr eI{I4tI :

F; ff) : tlzlT' (f') - tr (h1, (5)

r\e I' : ll2, a rar()I{e ee crer(rp

F,. (D - lFl u)lil I /, (D 
I

(6)

Ecnr.r ecrr raHafl rracrora fo, ua xo:ropofi ua6lrc[aercfl cytqecrBeHHLIfi MaI(clIN'IyM

F?i,;;;;u"r"r" 21. ,,"'v' tr 11;, 'o vAnoeuuofi alacrore 2ls' oHaB]/,I]g.o'

6yg,er coorBercrBouatu peano BbIpalHeHHLIfi' uancu'twy( F' (il'
"' LIp, Br,rqrrcrrerrrrfi F (h, qto6r,r ourqorr,, Bce AeraJrI4 Synxlluu' mar [o qacrore

He A6JI}I{gH IIpSBI,IIIaTI, I{e1oTopoe oIITI4l[aJII,Hoe a,a,e,,e Alo. ,(la oqeugu Afo

Mo lr{H o Idcrlo JI t, 3 oB ars cJI eAyro[tree up u6l llllteHHoe Bbrp a]I{eH I4e :

Al, -
!7-- tz

lr+ l, '

1-n
t)L



t'

Prre. 3. Cpanneune cpeAEer{BaAparl4qublx
orxroaesr,rt {yux4lrr I (/), nonyuernsrx
c troMotr{b}o c.lyuafiusrx uncelr (rounr)
r.no {opruylre 6 : (60 7y;-'l, lxpranan), rAe
/v - ql4oro aEaJrrr3rrpyerrbrx rreprroAoB

rAe fi, f, - uaxcraMaJrr,Harl r,r MIIHI{-
r[aJrBHa.g qacToTa ArrarraSoHa rrprr
tsrJsr,rcreHr4u cneKrpa, P- - uexo-
ropoe cpeAHee sHaqeHple nepr{oAa
paccr,raTpr4Baet{oro aHcaM6Jr.fl P, (B

EaIrreM cryrlae P* - 2d).

,[,ra oupe4eJreHrr.fl ypoBrr.E Aocro-
, BeprrocrtrAaHHoro aHcrpeMyMar (l)

paHee [8] sbrsracn.EJrocb sMtrup4rrecHoe cpeAHeHBaAparzqHoeornJroHeEr(eoarry-
reM saMeHbr P; panuomepHo pacnpeAeJreHHbIMI4 CryrlaftHblMfr- rrvcfiauE. ctrocJre-

Ayroqr,rM BErqucJreutreM is'(l) 4in rdnyueuuoro Ha6opa cryqafiHrlx qacror lt. JIer-
Ro IIOJIyquTb TeOpeTlrtqecHoe BbIpa]fieElle [JI.E CpeAIIeI(BaflpaTI{qHOrO .OTI(JIOHO-
Ev.fi. or {ynxqllu F, uro frB'aBfrT Hac or Heo6xoAuMocrl{ B r(a)r{AoM orAeJrbEoM
cilyqae Bbrqr4crfirb F (f) F,tn cryrraftIrblx qfrceil.

flocro.nr,xyorItJIoHeIrI4fl f lf 1or EeJIbrx rll,IceJr Ziuenpeaocxo[.Er 0,5, a cpeAHee
BHAITEHtrE IIX KBAAPATOS b : LIP, TO AJIfi AtrCrrEPClrU I(BAAPATOB OTI(JIOHEHTIft OT

Z, I,IMeeM

.60

2
01 : (n2 - b)2 d,r : (180N)-t.

Vulrrr,rnar, qro o6IJtIHo or .( b, grrx F (l) nory..raeu

F (fl : tb + 6 U)l't, - a - 3',t" 6 (l),

0,5

+s
0

(B)

(e)

r4e 6' (D - MaJrBre Berrlqr4nrr c [r{cflepcr4efi ol. OnonqareJrbno [Jrfl cpeArrenBaApa-
rtrqrroro orKJroHeHuE synxqlrr,r F (l) urueen

o,1 : (60 1/)-'l, (10)

Conocrasfleur{e EMnr4pr4qecrrrx BHaqeHI4ft oa c 01,trp?IBeAeuo rra prrc. 3; nuguo,
qTo oHr4 xopolllo corJracyrorcfl Apyr c ApyroM AJr.E pasrrbrx sHarleHuft nr.

Bnrqucrenne cpeAHer(Ba4parrrqroro orr(Jrorreulrfi TperbuM MeroAoM - tro
caMoMy pacupe4eJrer.:ir,ra F (l) (Nrerogllrta [Jr.E cJryqafl cnenrpa Morqlrocrril rrBJro-
,fiena B t6]) - [aer BHaqeHrrfl o'pr 6rnexue H oo r( o'r. Ero ueNianosax(Hoe o6cro.E-
TeJIbCTBO, rrocltoJrbny B p.flEe CryqaeB aHaJruSr4pyroTc.E qacrr4rlEo trepeHpbrBaro-
qfreC.g- MaCCIIBLI 3II&IIeHlIft P;,

Hlrxre B HaqecrBe cpeAHer(Batrparr4qHoro orr(rroHeHrrfl F (l) rcroay rrprrur{Maer-
orr reoperr4qecKoe sHaqeHlle (10). IlocnoJrr,Ky Bce rpl[ BeJIIuIquHbr, Oo, o1 ]1 Opr
trpaaTuqecHr4 oAr4rraKoBbr, 3To AaeT BoSMolnHocTb Ha[eE(IIo r4 trpocTo oqeHr4Tb
crartrcrr4qecHyro [ocroBepHocrs peByJrr,Taroa. (3auetuM, qro pactrpeAeJreHlre
F (l) 6.l:r.zxo r( HopMarrbHoMy [B], .{ro tro[rBep?nAaercff rpa6l4r(oM, rIoRaBarrHbIM
Ea prc. 3.)

,(,ira uarnaAHocrrr ra 6nctpoft oqeHRI{ cretrentr [ocroBeplroctu uuxor F (l)
otrpeAeJrr,rM raKlHe rLopil,upo7arurdoe pacrlpeAeJrerrrle F (f)lor, a raH?ne coorBercr-
Byrorqr{e EopMr4poBaHrrbre crreKTpr,I col4SMeprrMocTr[, BbrqucJlfleMble Ha ocEoBe
cooruorrrerrrdft ( ) u (6).

1r. AIra,[ue pacupeAeJlelrlrfl rlepl{o4or Anor:iur,rx cI'IcreM

trLcxogn ta qr,IcJra gnofintrx crrcrer'r B r(airi4or{ I,IB rrorblpex r(araJroloB
(cu. ra6r. t), paccMorprlM orAerrbHo rpIrI rpyrrbl neprloAon: I-OHII3 l25l
c o6qnu arr.rcrrolr repr4oloB Pi.{,4'r,llanHLIM N :2941; II - ratanor [27],
I/:793; III -nna Hara.rora [26, 281 B]Iecre, o6rqee all4crro rIepI,Io[oB N : 720.

tDyuxrlrlri /o (l) paccur4rr,rBarracrr B Ar{anaaorle or 20 uo 150 r,rxft1 (uo replroAy
or 171" 4o 833n,) c rraroM ro rracrore Lf :2 r{Hfr{, sro yAoBrerBopfler yc,rroBlrm

l/+

(6ott'; 't'
2
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Prtc. 4. Cuexrp couauepr,rr{ocrr.r 16 (l), nnullcJrerrHblft AJItr ABoiiHbIx cllcrelr O}{II3 [25], ff:
: 2941, (a) u yrrr. nararrora 1271, N : 753 (6)

IIo ropu3oHraflr{: BBepx} - trepr4oA, Brruay * rtaCTOTa; no Beprxl{aIrl - 8}Iatle}I}lfi oy}IHquu cotr3l\IepuIIOCTIr

B nllouBBoJrblrbrx eAI,tHr.Iuax (To lfie Ha ptrc, 5-8)

400 J20

-/o

-/5 /,f0
f, uxftl

,o
/.f

P c. 5. Cpegur,rii cfier{rp corlBr{epl{}rocur 10./{ra AByx Harar'rorol-l?5, 27] c o6rqrrrr rrllorotrt

aHa,rrI,IsupyelylLrx op6tlrallEl;rx [epr'IoAoB ABoIlHLrx crlcTel\I ly : JlJ4
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400 J20

,t, /o0 /,ro
f, nxl4

P4c. 6._ CpegrrIii [opr{L]poBaHrrnii cucxrp cor,rarreprr}locrrr l'6 gla qerrrrpcx r{ara.rroroB [25-
28] c o6rqr,tu q[cJrorr op6rrra;rr,ui,rx [cp]toAoB N : 4454, P { 4 cyr

4trtr .7ZO Zttl 2rO /6/ .720m
5

;o

Pnc. 7. Xapanreptrcrflqecnafi Synrqlrr F1 g'rrn

Cyrlnlapuoe .ruc.no op6r'rranbHbrx neprronoB N : 4L54

,7trO ,/,fO
(uxfu,

rrerr,rpex fiaraJroroB [25-28) Brrecre

,/,

o

-/o

(7) l,nn orlrl,rNlaJrr,Horo pagpemel{I,Ig. B o6iracrr,r rrexoropr{x Han6oJree BHaarr4l{brx
aHcrpel'ryrloB Ilrar IIo alacrore 6palcn paBIIbI],I 0,5 lrHfq c r{eJrbro 6oree rorrgoro
onpeAerer.rr'rrr qacrorr{, coorBercrByrorqcli Aa}rr.rox{y DKcrper{yrry. np, B6rrrr,rcre_
Hrrr.r xapaHrepr.{crr4qecnoro_ creKrpa L',, (l) rrar 6pancn paBHr,ixr 1,0 uHfrl
(0,25 uxfq B o6.rracrr,r Ear,r6oJree BHaqrrxrrJ\ rr,rnoB).

Br.rg $ynxqun 4o (1), rr,rurac;rglugri Arr.s rpyrr ABoiar-rrrx clrcrelr I ra II, ro-
KaB^a{ rr& prrc. 4. fnx Aa}r}rbrx OI{[B trraxcr{rrarbnr,rfi [r.rx c arrrrrr.rrytroir A :: 2,6o coorBercrByer rreprloAy 322r -l 3,115.(oruu6Ha olpeAe.trrrerca rnupr,rnoft
filrr{lta Ha ypoBrre *0,8 A) ; n6.[I{au_nepr.roga l60m llr,rnraNry]r FreBHaqr4reJreg, oH
llrreer ar{n.[rdryAy BCero Jrl{rur, -0,89. /luoitnr,re cr,rcrer,rirr r{araJrora [27] loxasbr-
uaror r{ancmr}ru /0 c arfrrJrr,rryAofr" 2,9o A.rrrr neplroaa 320}5 + l,ll3;-";; ;,
orpr4qarerrrrr{brx [r,rnoB coorBercrByer P : 160," -]- lm c aun.nrnry4oit 1,g o.,

l.t
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r\IaccIIB IIaHI{blx (I{araxol)

Ta6nilqa 2

llltten lr 4P. [26], flono-
r-ra n ltpaii'reBa [28]

D1;alnicrtlr u flnoPair [27]

oH113 [2s]

Ilce .rorbrpe naraJlola
BIIECTE

,a/,4

ttttJ4

Fo
Fo
Ft
Fo
Fo
Ft,
Fo
Fo
Ft
Fo
Fo
F

0.9
1;7
{.9
2,9
,{o
1')

2,6
0,8,)
n(

4,,1

319,8+1.5
159,5+0,ti
1119,6+0,6

320,5r 1,8
159,8+ 1 .0
159,9r0,7
322,0i3,5
i 59,5.t'1 ,3
160.2r1,t)
320,5r0.8
159,5i0,9
159,9+0,5

Busrcrrn HopMrrpoBarrubre {yur(\ufr F U) g" o6eux rPJuu I' II u sareM

ycpeAHr{B ABa pactrp6Ae-rlerrrriE-,.trorryrlaeM cpe[H:-e--loP'"^p:ii""oe pactrpe[erre-

H[e F oAByx l(araJror;; t25, 27], uoxaaalr,oe rra prrc' 5' c o6quM qlrcJroM rlepuo-

il;'1\9 :-"*ii. 
-pnrt.tu"*Hlrfi 

trI4K,. trpeBbrmarcq'uft yp,-oBe,b AocroBep,ocru

30, coornercrByer fi,";;il-5-f1;J_',T-" r4Meer aMtrJrr{ryAv 3,8 o'. flepuosy

160m t tm orBesaer orpllqareJlbubll( rII4It c aMrlJruryAofi' A : l'Bo'
'--MrIrinyil,,;;3;#;:T; o6.ra*u.racror d 29, 38 MHIq orpax(alor rra-

Jrtrqrre cyqecTBeHrroi iollarrreprlMocrr4 paccMarpl'IBaeMbIx MacclllBoB P; c flepuo-

;il;" Jil6', _ 7\3, xoro-pax, tro_Brur4r4oMy, ,rBJrferc.fl crre[crBlleM pesHolo

tra[eHr{fi qrrcrra AC'u' o6na6rr,r Hoporl;;; O kila' trep}IoloB (crrt' pr'rc'- 2);

o6cyxrqenraearofioco6eHHocrr4pactrpe[eJreH}IrAC'sHaRofi-roMepecBflBaH-
ooft c r{BBecr,brMr{ ,,i6;;;;"rO'rr"nir"rbrroft cerIeHIIvrYtl2gl, He BxoArrr B paM-

Hu lrallIeft Batraqrl (nxoropoft,coltJlacHo [. t, trpeAfloJlafaeM]'Ift a66extIpaBI{ra-

qr{o,Hoft BOJrHbr [oJr?fie; BbrsBaTb uo.EBJIeIII^a Ilpe?fl[e B,eto lv',ancurllllv',a Fo

fiaotrpeAeJlellHollqacToTeIITIoflBJIeIIIIeMI{III{MyMaI(aRBTopuqHofoa{{exraua
yEBOeHlrofi qacrore)'
'^"g;;;"rru r 11 iu*,*t AJrE rpyrrl.r o6r'efiroB III u ycpen,rrB Bce rpr{ pactrpe-

.qerre,rdfi, ArIE rpytr;'oo"1"to"'i, tt' III' uonyuaeM xoA cpegrreft {Vnxquu

,Eo (l) t.rx cyMMapuoro rII4cJra treprroAoB N : 4454 (prac' 6)' Marcuuyu pacrpe-

,qeileHflE sAecb "oo,,.'",i,v.,. 
nup,loay- 320T5 +..0T8 (Alo:3,5); ileplIoAy

t60m + lm orseqaet ,tp",i""ilbu;ft nnn c aMrflnryloft 2'5 o'

Br,rr o6o6q.r,oiJ'#i;i;:};Gi''oov"'"o"o corJracHo Bbrpa)neHrr'nM (5)'

(6) ua ocHoBe *pr"#f.ip"d' Ol ni-" u-"t* 4454z:f.aqenuft repuoEoo P; raaserbl-

pex T(ararroroB' rr"i*1iu"n*o'u" nti":i;-E;;'"'pvoqmt "'* d auunnty4ori 4'1o'

coorBercrByer ""p;;;;- 
i59+i' + 0T5' BeposrHocrr' cilynaftHoro uonBJreHrrn

trrr*a c taxoft amnnury4oft '*,"1'9 "' 
;;il;;;'--lroo#'1-1 panna - 2'L0'6

corJlacHo ypoBIrIO SHaqI{MocTI4 4,',1 a '

S.Yro.IueulleBeJI[q}IHbIxapaKTepHolofiepllona

flocxonsryHefioTopaEuactr!,CBxo[I4TB0III{0I(I4IIecItoJIbItI^xHaTaJIoIots
'125-28l,rrcrr4lrHoe"i'opaccM-orpg.rrrrbrxcflcreMMeHbrneqeMcyMMapHoeqrc-
ro B,aqe,trt e;, pur"o 

"-iy 
Z-iis4.'rlo naureft oqenne, rlrrcJro [c upuuep,o paB-

so 4.108 < 1[. Dro o6crosrenrcrBo, oArraro, He r4sMeHser trpr4BeleH]rbl^'x 
Pblur?e

oqeHol(cTaTl{cTuqecrtoftarra.IrMocTIIpesyJII,TaToB,IIofiaqaHIIbIxHapuc'D-/'
trocr(oJlbKy, ,o-o"pu"#,-';;a;t"; Ac' op'uene"rrbre B ]-TTP-"" 

r(ararrorax' 6onee

riIJIr4 Merree HeSaBr{cr{Mbr rd, BO-BTOpbrx' SIIaseHI{f cpelrrertBa[parr{arHr'rx orr{JIO-

;",;fi;;;"rii-r A,,'o,' or n op (cN'r' n'ure)' ilpldMepHo olrdHanoBbr'

Cornacro puc. 7 Mar(cr{MaJIbnrrrl urax ""t*tpu 
Ot-ll].:::t'ercrByer repltoAy

159T9 + 0T5, rge omu6xa onpeAeJIeIIa ro m'aproue III4Ka Ha ypoBHe 0'B altnnra-

,ri;" f:'+,'ti.^bro BHaqeHr{e Mo}nEo cym,ec,rnerlno yroqHurb, AilE qero upo-

a'aJrilBrdpye* pu"rrplo"";;;'r;iii u Fr'(il Arn pa-3lTq,brx r(ararloroB u orpe-

AeJr,rM aMrrJrrrryArrr irrxor, coorBercrByrouirx rep{g{ay - 32am u - t60m (crrt'

ta6tt, 2). Paa^eilus,q;;;;L i""""""t 6n"*'* x 320-' Ha ABa' troilyalaeM B cyM-
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lite 12 e'aseuurt y9quguon, 6al'r,xr'rx x 160m. flpunan B HasecrBe crarr{crr4qec*oro,Beca Berr4rrl'Iuy (Alo)2, noJryrlaeM.,CpeAHeB38erxeHHOe sHaqeHr{e xapafireprrcrr4qec*xoro (4'rrn ncefi cosoHyrrro"r, Ac)'"Iproga co craHAap*rofi ornlr6nofi:
Po : 160T0 -F 0T1.

Hauorlnr.ru, rrro corrracuo uepnorl ny6araxaqr,rr.r Cenepnoro u Ap. ttl o6 o6ua_pyll{eHl4rr 160-rtuuyrurtx rlo6a"ir,Hblx ocru4Jr.naqnfi co.nuqa otrrr4rfaJrr,H},rfr ne-pzo4 xore6anufi Po : 160T0 -F 0ry5, r,r roJr.r{o rocJre g ner Ha6nrogeurnft aua_qeHrae neprloAa 6u.rro cyulecrBeHHo yroqHeHo t30i:"-"-" 
" "'

Po: 160T0101 + 0T0007,

qro B trpeAe.nax oruu6on coBtraAaer c po.

6. KaraxnnBMr{trecxr{e 4rofiur,re crrcreMbr

Tecur're gnofinrre cl4creMbr, coAepffiarrlr4e 6e.nr,re HapJrr4^rr, nerlrpouurre BBeBAbr.
'url4 

qepHlle Ahlpbl' upeAcraBJlflror io6ofr san6onee rlHrepecrrrre rr Harr6onee a{-Qexrraunr're racro'rH,axra iB, a ,urr*L, c- uarrrefi ,orn;;p;;ii, n4"ru*ropr, _rB.floaron'ry oco6rrfi rrHrepec npI4BJreI{aror raK }raBr,rBaer{bre xarax.,rr.rs}rraqec*r4e Anofi-urte (r(r() - rorrrrr colpr4*acarcqr{ec.rr gnofinrre cr{creMbr, cocro.EtrI,re ug 6enorofiAPJII{HA I4 BTOPOIO-HOI,IIOIIEHTA UA.rrOfi I,IACCITI, KOTOPA'{ SAtrOJIH,EET CBOIO HPI..
;"* ry #"*:#i;ill, #.;:n'^aer 

B elrre crB o qe pe B BH yrpeHHroro,, u"p rrm6uy
flo4uepxuerr e,qe ,AHO BalrrHoe csoficrso rt.(, peaxo orJrr4qarcqee 3rr{ cr.cre_y::-"1--:!.::.roB, paccMorpeuHrrrx Bbrrrre; ecrrrd B xararro"ax t2b- 2Bl a6co.rrrornoeoodrlbrrfl4HcrBo Bae3AHbrx c14crcr\r o6,raAaer 

-o.p6nra,ruHu,i,,;i ,ap,,ogarrrr .1) > On,J(cru., nanprMep, prrc- 2), ro 6o,rr,ur;;;;;;" {A.r"r.i,,;.;;,;; Hopor*rc neprr0A6r
;ll--ffiT,?;.1rf",L1;' 4"nn g0% o6roHros. c',,,'o",c',;;;;;.A, Hl{ rre4,iea,o-
H o r,rr a r{ r, o H o u, o o, o'#ui! #:f ,?#,j :,fl } l,?l ;,',f : 

r,t,il" 
",- Xi * T;,.;:lT"ifPIIOAAN'II4 P q 6g'N HO]\,IIIAHI,OHA},II,I 

'IBJIrIIOTC,g 
6E.Nr,rE HAPJII,{HI,I [31]. 1.1"0'U.,OBA7I{-IIO TAH}HE OTNIETI,ITI,

, 
" 

p ; r 3rl) ; 
- 

;; ; ; ;; ;r ft i' ;;; :L", #,i'; 
"iiJ: # ;_,f",1,k :fffl ;i,T i # X,,:,i I"HIIIPAET IPABI4TAUIIOHEOE I4SIY,EUrAE. ErOr I{EXAHI{3trI, IO-BI,IAI4IIOI{Y, HE NIEHEEe{{exrranen' qeM ,,norleccur, 

-o"6ycroururrrrura o6r,r.ruoft repx{o.qAepHofr ano;rrorlueli
I:fffiJlf,;T""un''" 

p i jo;,'^ ;;;r*;""raHrrr,re c norepefi rraccbr BroprrqHbrilr.
Flaun 6r'r'n npoanarrr^B^lr-poBaH nar.r6o.nee no.rrurrfi HaraJror -tt.(, ne4aer.ro co-cr:an'rreu.rurt Prarrepou [33]^. flocxorunu oaa arr. cr4creMr,r B oc]roBHou 6r,rctpo_Bpaqaroquec.E r4 r{r,reryr p { 0,1 ,3, ro 4irraruuou caMr.rx aracror tspatr{e}rri.fr o6r,eH_toe Pfl cy,qecr,e'Ho nepe*prrtBaerc, c rrlrrepecylorqrrri Hac rracrorHL,T.\r Alranaao-HoM ,- (20-150) mnrq." B-.;;;,;-; Ir,n, 

"u,rr.r.rrracb HecHoJrbr{o ,Han, qetrrs u. 3 u 4, Syuxqr,rfl corraNrepr4Mocrr{, a r4n{eHHo:

N
F, (t) :. - l+l {,, - z)zl'/",

i:7 (1tl

H.%';:*!llt' 
ectw f 2;li'' u ri : ltll' ecnu | { lti zt- I{erloe qrlcrro, 6,nxiafi-

cnexrp collalleorrrtocrlr @ (l) : f,-yr-g)Isl I Fzff) l, ununc.lreurluit Ar.E tscex97 HA, repon',cr.ir.tr,lx R r{araaore 1351, noxaaarr ,a pr4c. B. ocrrosuofi *rrHu_Ir{yM c aru.nrary40fi 3,6 0 (c.ne4crBrre ,,ecolrsrrepr,ril,rocrr,r rarr.r 4eslrql*a o6reHron)coorBercTByer [eprroAy ,-{gQrn, r{a*cr{}ryrr, r.rlrerorqr,ri,l ar,rrrJrr4r)rAy A : 4,bo,coorBercrRVer neD.oAy -[Q]m - (r,)'.bgr, '','o.opor 
l'un.r,., y]l - reprroAy-214n - (o ,) .ta}^;"A 

-'i.'go. T;;;;; o6paaorr. ,;.;;;; ".io.ro. 
no_BrrArri\ror\ry,necnyvafiuoe pacnpeAeJreHrre aracror Bpaqe,r,r.rr paccr,rarpr.rBaerrbrx 4nofrur,rx cr.r_
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.puc. 8. CneHrp cor,rsMepr.rrrocru tD (l) AJIS 97 l(aral(Jlllsl\rllqecnux gnofiulrx clrctent [33]

,
-2, // , Lg/',

.Puc.gePaorrpegerertleRaTaRJII,IBMIIqecxI{xgnofirrnrxcl{cTeM(1i/:97)

.crer\{ [o oTHoIIIeHI{Io H saorore (160*;-t. 3to uoggep}I{Eaercfl ral(?11e xapa1repoM

caMoro pacrpeAeJreHl4fl cl4cila I{f uo [epl4oAy BparqeHr{fl''.^ 
H; pL". O [prrBeAeHo yr(a,aHHoe pacnpegele,r4e, rlocrpoe,lroe Eax{r. rJ o6r'rs-

uofi rfoirvre npeficrante'r{.8 ragr{x [aHr.rbrx (cu., u-aupul\Igp, [32J, r4erpr4BoAr'{rcfi

aHailorr{rrrro" pu""pru"".iir.i, ,iiu" Syuxqu, lg P. Ilonyqe,Hoe ArIfl 97 }tA-
cr4cre\{ pacrrpeAerIeHLIe (puc. 9) 4euoncrpl'{pyer I'IaBecrIILIfi I'I BecbMa IIpIlI{eaIa-

TeJrrrrlr,rft {anr orcyrcTBg.E Cr4CTeN{ c rIepI,{oAaMI{ B AI4aII€.3OHS OT -2 \o -31"
TaK Ha3brBaer,rbrft ([poBaJD B pac[peAeneHlII{ [epI{O[OB I(,(-Cr'rCreU, IIa I{orOpLIfi

yr{a3brBaercfi Bo l\'IHorrrx r4ccJIeAoBaHI',Iflx I{A 
' 

q61n^c9e1gp ltoroporo rocBflIqeH

pflA reoperlrqecHlrx pa6ot (crt., uanprarrep, [31 ,32,34' 351)' Br'tlr'lrpeArroEteHr'r

I4 paccMoTpelIbl' B aIacTI{o0TII' cJIeAyIoqI4e ABa MexaHI43Ma' I(oTopr,re l,tornr,r 6r,r

6rrrn orseTcrBelrHr,r 3a aToT (rrpoBanD: a) uenpepbIBHOe MaIHI4TIIOe ropl\{o11telIfle
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UPI4 HAJII4qI4II CI{JIbHOTO SBEBAHOTO BETPA OT BTOPIIqHOIO ITOMtrOHEHTA; 6) trEPE-
MeHHoe MarHI4THoe ropMoir(eHl{e, o6yc[oBreHHoe MarHr,rrgofi aKTrrBHocrblo BTo-
pr4qHoro noMrroHeHTa.

couocrasr-Efl pvc.8 r.r g, nugulr, sro ([poBaJrD B pactrpeAeJreHr4]4 ueprao4on [t/[xopouo coorBercrByer sHaqeHr4rro P - 160m n pacrpe[eJreHura @ f), xoroprit
AeJrr4r nce o6rexrr,r Ha ABe rpytrrbr: 62 cracreMr,r i p > 160m ra 35 cucreu 

" 
F I( 160t. Maxcralryur,r (D (l) na puc. 8, orreBrlAHo, .flBJr.srorcfl cJre4crBr4eM HoHrIeHr-

p.aqlrrr qr4cJra o6beHros c nepr.roAaMr.r BparrleHr,rfl oKoJro anaseHufi (r/3) 160; u
(4/r) 160t, .rrB'o Bbrpax{eun,f raHrxe Ha }rac. g. H arouy 4o6aurr, ir,j'"pu"rr{;
pacnpeAeJreHr{.s B o6racru MaJrr,rx [ep^r4oAoB, r(aH 3TO paHee orMeseHo, Halprr-
uep, Purrepou [32J (cu. raxxe pr,rc. 9;, coorBercrByer^ p - BOm; sro ,"u"."-r.
Tolr(e or{aBr,rBaercfl HparHbrM 160-.

7. O uonnrrrax o6uapyxenrr.s rpaBr.rrarlrronnofi norurr

,(erexruponauue lB - oAHo r4B caMErx uuoroo6eqamrqrrx 14 Balr{Hr,rx Ha-
upaolenr'rfi B I43yqeHI4I4 r.flroreHl{.fl Ia n acrpoSr.rar{He. Baxnrru rt, tro-Br4Ar4rroMy,
OAHI{M lra Hala6oree a${extunHblx MeroAoB [ereftrrrpoBaHr4.E rpaBr,rrar{r4oHHbrx
BOJIH .SBil-Eerofl CJIelr{eHl4e 3a ABI4EteHr{eM yAaJreHHOrO t{e}r{frJraHerHoro HocMr4qec-
fioro arr-flqpara c Herrpepunuofi perr4crpar{r,reft a{{exra,(,on.rrepa.
_ B 1983 r. rroA Brrrl.EHrreM \\rct\yccvtt o .rprpbge 160-uunyrurrx xore6aur.rft
Co.rruqa u o rranorerrtrrec(ux lB or leuuuru-A^u[epcoH u ap". ll2] uur"o""rru
aHaJII4S AoIIJrepoBcltI4x raalrepeuraft^ 

^paAr4ocr4rHaJra or craHqr4r,r <fllroHep-10>,
orHoc.srqr4xcrr H r HrepBary 74.17-08.12 l99l r. llo;ryueu clenyrcqrafi nepxnraft
trpeAeJr 4na 6eapasuepuofi aMrrJrr4ryAbr cr4Hycor{AaJrbHoro, c ,reprogoor'160-,
r(oMrIoHeHTa reHaopa rpaBr4Tar{r{oHHr,rx HanpstHeulrfi: h< 3,3.10-14, sro Arfl
HarrpaBrrerrrrs na leuunry npr,rBoAr4r n rrpegeJry h{ 2.lO:14.

^^B qernx 6oree 4erarbHoro agaJrr,rga arropri [{2]-paccuorpeJrr{ sacrb AaHHbrx{981 r., o6rqeft Arrr{rerrbHocrbro r{BMepeuufi. 3,74 ryi, *ur, .qrryo nper,reuuliro
trocJIe[oBareJIbHocrb [orIJIepoBcltoro cr4rHaJr a Alll r4 Mero4or{ Ha]aMeHrrrrrrrx r{BaA-
paroB orrpeAeJrrrrrr4 6ypre-xoldsr.rrluenrr,r rapMoHr.rsecxoft xpuaofi .4 cos (col) |f B sin (orl) c repr{oAoM 1!9T96 (rrnuoreru.recxrafi neprlo4 

-rrryrurr.s 
lergrHrra

[lul; ourrnur4e or repr{oua 160T01 B AaHHoM cryqae uecyulectnenuo)

A : (--7,47 -t l,16).10-14, (12)
g : (_1,b0 -r- l,16) .10-14

tr aMtrJrrrryAy crluycouAbr, paBHyg e,t t l,2),10-14. Vvrarrrnar, qro HyrB_
tryHltr orcqera BpeMeHIr rrpu o6pa6orxe coorBercrBoBarr 01h25ry7 26.ll lg1\ r.,
AJrfl MoMeHTa MaRcIIMyMa orHocr4TeJrblroro_ [otrJrepoBcnoro cMerqeHan Lllf na
ocuoBe (12) HaxoguM /6: 03h06m L t4^, Bro oqeir 6nuexo K MoMerrry Maxcrr_
MaJrbl{oro AorrJrepoBcnoro cMeqeurn (n <crarroroD cropouy) cnerrpaun;g,oir. ilwuufr.
qeErpaJrbHofr. s.acrw^ so^roc{epu, o[peAeJreHHOIay uO g-rerrrrr* saorrcnerr"rr
counqa n Ttprrrrry [6, 301. B coorsercrBvtu c pr". l0 HaxoArrM eror MoMerrr AJrflueprroAa Po : 160T0101 : UT O3hl8m * g-. ,(anee, oprr"u Bo BHr4MaHr,re
BpeMfl paclpocrpaHeHrr.fl cBera or cotnqa [o 3emllr Ar - g*. fiorvqaeM trJr.fl Da-
Arro^cxrHaJra to + Lt - Qlnl1*n (t 14n;,qro c roqHocrbro [o 4- (I.ocroaeprotru
- 950/o) coBrraAaer c <<{aaofi> coJrHeqrrbrx 160-rr.runyruur, ,.qrrrsqlat. ft;;;;:
BepHOcTb coBIIaAelII{fir oAEaHo, aaBItcIlT oT Toro, C xanoft cTetrerrblo HaAerfiHocTZ
Mbr MolHeM ua ocnone..{u3urrecKrr_x coo6paxenufi y:rnepxgarb, qro ABa p.EAa AOtr-
JlepoBcr{ux raauepeuufi AoJrrfiI{bl 6rrrn cun$aaubr, trr rrpaBrrJrbuo rr4 ynurbrBarb Ba-
repEu(y L't. fltn 6onee ynepeHnhrx aaxJrrouerza, 6ea]crorno, neo6"xo4uu u"r"r"
6onee AJrlITeJrbHbIx [orrJrepoBcr(ux rrBMepenzft pa4gocr4ruaJra, trpr4Hr{MaeMoro or
MerfirrJraHernofi ctauquu.

B xa'recrse neHotopofi upegenruofi oqeHr(rr AJrff BoBMolr(noft aunnraryAbr r4BMe-
HeHu.s rpaBurar{_r,rorlHbrx Haup.ameHzfi c reprroAoM 160m upurrrer,n peaynrrar An-
Eepcoga u gp. [721: h< 3,3.10-14. 3ra nenzsura rre Aorr]r(Ha nporr4Bopequrb
IpyIOMy, IIOBaBI{CIIMOMy IIpeAeJIy IJLE trJIOTIIOCT]I rpaBIITaIIuoIIHoIo IIBilyqeHIr.E
rreBeMHoro trpor4cxo)nAerrl{.8, Bbrrer(arcqeMy ua na6nrogareJrbgbrx AaHrrHx o c1o-
pocrr,r pacmlrpeHr{.s Bceneunoft. vqrarnrnafi, qro cpe[rr,E.fi nlotnocrr BeqecrBa
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Puc. 10. (Daaosarr AlrarpaMMa 160-un- a+h
Eyrrrr,rx Hore6auufi Coluqa, rron&Bbr- y1
Barcrqafi llr,rpoBoe BpeMff MaI(cI{MaJrb-
roii cxopocru (pacur,rpeuua) SorocSe- tr
pbr B 1974-7982 n.
IIpflMafl JrMHnfl - nporprccnnurri;i xoL ba- n,
abl BoJl Hbl, paccvuraHHui;i AJIfl nepuop,a "'
160m,0000 no saorroEeHuflM coJrHeqHbrx, Ho-
.ne6arinfi n HpbrMy ('reMHHe xpyarxn) [30].
B CraHOo p!,e (cB( rJbre) I 4 I r ua ]c)',l\rtoMt /7,/
no.nroce Siuru (rpeyroJbHr,rH) [36]. IIaHlon
npflMofi .ruuei soft p€rpeccuu [aer AJff ,c-
TuHHoro rrel:troAa HoJeOaHull BHaqeHue
160m,0101 + 0m,0007. Eyxnoii w o6oasa- 0/
qeH MoMeHT MaHCUMaJTbHOIO EOnJIepOBCHoIO
cMerleHtrfl Ll/l to uaMepeHuflM paAuocr{r-
HaJIa crflHutrI{ <IIroHep-10,, B lg8l r. co-
rracso ll2l (cM. reHcr).- BellruHa,runan uep- ZJ
ToqHa - Tr{nrrqHafl olxu6Ha B orrpe[eJleHl4tr
oaBbr MaHcuMyMa

Bcerenuofi p ,- 10-28 r/cu3, AJrfl noroRa BHeprurr.r rpaBr{rar{r4o}rH},rx BoJrr.r r4r\r€.e}r

cJreAyroqee orpaHr.rqeHr4e 121):

F : sc ( Pc3i- 3'103 (apr/cuz.c), (13)

rAe e - IrJroTHocT6 rroToHa oHepII{r4 IpaBr,rTarIrroHHr,rx tsoJrH.
C 4pyrofi cropoHbl, AJrtI rloroxa aHeprr,rrr BoJrH corJracHo o6rqefi Teopr{r,I orrro-

CI4TEJII,HOCTI,I !1}IEEM [21]

n c3 ,;2 , i2,1 : lti"G <lt, + lt.. ),

BeHHbIX aMrIJIr4TyA BOJIHbT B AByX BSar4MHO OpTOfOHaJrr,Hbrx HarrpaBJreHrr.sx rroJr.fr-
pllBaql4r{ h* u h^; otreparop (...) oauavaer ycpeArreHrre ilo HecfioJrbnrrM [JrrrHaM
BorrH. flocnoJrbxy (h*,^), { 2n2h2lPf,< 2,3.10-34 (c-2), Ha ocrroBe (14) uo.ny-
qaeM 

"E < 2.103 (apr/cu2.c), qro He nporr{Bopeqr4r rpe6oBaHilro (13).

8. O6cyxgenue peayJrbraroB

B xonrexcre rrccJregyeMofi trpo6reMr,r (Corrur{e - treprro[ 160m - rpaBrrra-
rlrroHHr,Ie BoJrHbr)) - ABofiHbre BBeBAbr HaMII paccMarprrBarorc-fl He r(aK r,{croqHr4-
r(rl, a fiald- )enlettrnopbl TpaBurrar{rroHHr,rx BoJrH. C arofi r{eilblo alraJrrr3r4pyrorcfl
qacrorr,r npaqenufi Bcex recHbrx ABofiHbrx BBeBA, coAepx(aq,rrxc.fl B uara6onee
rroJrHr,rx KaraJrorax 125-281, tro cyqeorByr Mr,r paccMarpr{BaeM BCro f'&nanmw-
hA r\aK 1emercmop rl4florerr4secxofi rpaBrzraqr4orruofi BoJrnbr? r,rMeroqefi [epr{oA

- 160m.
Auarua pacgpeAeJlel{r{fl Tecrrbrx ABoftHbrx crrcreM rror(aabrBaer? qro Ha sacro-

rax^, Hparrrbr)i 1320*;-t, r4Meer Mecro B cpeAHeM crarr{crrlrrecxu BHarrr,rMr,rft (Alo":: 3,5) Ae$r.rrlr4r rrr{cra o6benroB. B:ro rxe RpeM.E Ha rracrorax, Kparubrx (160.;-.,
Ha6rro4aerc.E, Hao6opor, Her(oropr,rft raa6brrox (Alo :2,5) vucla ABofiHbrx crr-
creM; aror r.r36brron, Ha6flroAaroqvitcfl. Ha sacrorax -r(22 * t)Po, tn]e Z - rleJroe
qrrcJlo, o6ycnonneu npellMylqecrBeHrrofi HelrcrnH,ott, cor4BMepr4MocrbIo [epr{oAoB
P; c trepuofioM 160m (cru. pnc. 1 u 6). Wcxoga rrB rr{rroreBr,r o cBrrarr 160-r.ruuyr-
Hr,Ix rJIo6aJIbIrbIx ocqrrJlJlnrlraft Connqa c MouoxpoMaruqecroft rpaBr4rar{r,roHHofi
BoJIHofi Blrerrnero tro oruorrreHr4ro K CorHesHoft cucreMe npoucxom[eur{fl [8,37],
Mbr BBOAT,TM raH)fie B paccMorpe]dve ra.panmepucrnuqecnyro $ytxr4r4ro pacilpeAeJre-
\ufl Flff) (crrr.u. 3 u Blrpaxreur{e (5)). 8 auaJrrrardpyeMoM fir{araaoue qacror
40-150 uHrrl (no neprdoAy or 7ll go 4l7m) ara {yuxqra.E r4Meer roJrbxo oArrrr
ana'rur4rrfi MaHcrdMyM; orr rrMeer aMrrJrr4ryly 4,1 o u orBeqaer rreprroAy 159+9 -r
+ 0T5. Vro.rHeuHoe BuaqeHue rreprroAa.paBno 160T0 t 0T1,.rro s rpeAeJrax
ollr46ox coB[a[aer c [epr4oAoM rJro6aJrr,rrbrx ocqrannnqraft Co.nuqa Po :: 160T0101 -r 0T0007 (uacrora lo: 104,1601 -F 0,0005 Mxlrr) [6,30]. 

-
Ananrae pacnpeAeJIeHI4-E rax HaabrBaeMbrx HaraxJrr{aMr4qecr{r4x ABofirrbrx c}r-

creu (uucto o6reHron 1/: 97) trprrBoArar rar(Ere K BBrBoAy, uro nepuo4 160m
.aBJlflercfl xapaxrepHbrM rreprroAoM aroro pactrpe4eJreHrlfl (cu. pzc. 9). Vxaarr-
Baercfl, qro r4SBecrHrrft <nponanD B pacllpeAeJrerrr{Ir HaBBaHEbrx cr4creM, a I4MeHHo,

./t78 /ltO ./t82 a.

(t4)
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'orcyrcrBrre crrcrelr c IleprloAaNfu op6r,rrarr,Horo BpatrIeHr{.E B r,rHTepBaJre or .-2 \o
-3 q, HecryqafiEo, rro-Br,rAr{Mor{y, coBtraAaer c rlepr{oAoM 160m. Coagaercx nne-
qarreul,Ie (puc. 9) , rrro Becb ancatr6.rrs Kara1Jrr{3}Il4rrec6r4x 4nofinr,rx cl{creM HaIt
6rr <uacrpoeu B peBouaHc)) c qacrorofi (160m;-t.

3uaqurrocrr peayJrbraror (cu. puc. 6,7) AocraroqHo Br,IcoHa, .Iro6br o6cyx-
.[arb r4x tpraarnuecHraft cr{brcJr rr cAeJrarr, Hexoropbre npeABapr4reJrr,Hble BaHJrIo-
IIEHI4-tr.

O6re4uuxa Bce rrepeqr4cJreHr{r,re nr,rme {axrbl, [oJryrraeM Her(oropbre apry-
NreHr,br B noJrr,sy cyqecrBoBaHr4.fl, ro Hpafinefi Nrepe B npeAeJrax lanaxrr,rxr,r, uo-
Hoxpolrarr'rqecxoro rpaBr,rral{r4oHHoro I,IBJIyqeHufl c.racrorofi Io : 1,04,160 uHlq.
O cnpane4"ur{Bocrr{ TaHoro yrBep}flAeHl4.a roBoprrr tot {axr, .rro Alrf coBoHytr-
Hocrr{ Asor,lubrx snesg (1y' - 4000) ocHoBHoft a{{ext rplrl Haruell aHaJrIrBe rlpo-
,rBJrrrercrr sa no,rortrruu,oir, qacrore lol2, ,no Har( paB creAyer I4B I'r{rrorearr lB
r.r ee trpegrroJrarael,roro eoaleftcrnun na geoftnbr€ cl{crerIbl (uo4po6uee cu. u. 1).
Ecnr,r e'ra BoJrHa cyqecrByer, To oHa, BBar{MoAeftcrByfl c Connqer,r, tromer trpld-
Becrrl r( peaorraucuomy noa6yrx4eHr.rro, Halpr{r{ep, orAeJrbHr,Ix g-Mo[ co6crseuHrrx
Ho;re6auufi Coruqa, rrro Ba AocrarorrHo 6orrmoft trpoNlelxyrox BpeMeHr{ AoJI}r(Ho
B trpr,rlrr{r{rre ycr{Jrr.{1'6 alftrJrr{ryAy coJrHeqHrrx Ho.ne6aurafi Ha sacrore ,- (t6O*;-t.
Oxtr,r4aerrr,re 6olr,urrae NrexaHr4qecxue qrrcra Q (> L0' .[Jr.E Hexoroplrx HopN{aJIr,-
Er,rx r{oA Hqne6aHufi) r{ BHarrrrreJrbHafl }racca AeJraer Co.iruqe, rro'-BLIAI4il,IoMy,
BOSIIOII{HIIN{ [eTeHTOpONI TaHI{X IpaBI'ITaI{I{OHHbIX BOJIH'

I4cro.rrlran 1GO-ulruyruofi fB HerrgBecreH. Boauoinuo, qro BoJIHa vrr'eer pe-
,nwnrnoootrt xapar(rep, r, e. cyu{ecrByer Ha rlporfl}r(eHI{rr BpeN{eHI4, cpaBHI'IN{0M
rre ToJrr,Ito co BpeN'Ieueil{ }nr4aHr,r r{ aBoJrrol{r{rr trsofiHr,rx BBeBAHbIx clICTeNr (,- tOu-
tOe ler), Ho rr c BpeMeHeN{ }r{raaur4 lanaxtlrxr.r B qeJro}r. B cnsan c arI4M yMecrHo
Balrerr,rrb, rrro rltnoreaa o Bo3Molrtr{oN,r peJlrrnronolr (r. e. cytrIecrBoBaBIIreNI Ha Ha-
qaJrErrbrx craAr4rrx oBoJrroqflr{ Bceneunofi) rpaBrrraIIIroHHoM (HeMoHoxpoMaruqec-
rtolr) ua,nyueHrar4 BbrcxaabrBaJracb r.r o6cymga,nacb ylr{e N{Horr{MrI aBTopail{r{ (clr.,
HarrprirNrep, l2L, 23, 3Bl). O [peAeJrax, HaHJraAr,rBaeMblx Ha noelroxtg],rft rpaBr._l-

,aqronro-"o;uronoft Sou ua6nro[eHI,I-EMI{ coilHeqHblx ocqr,r,nlaqrafi, cx[' t39].
[pyran BogMo]riHocrb - r,rgJryrreHr,re rpaBrrral{r{onHr,rx BoJIH fApor't la;rax-

rr,rnrr, rAe, rro BoBBpeHrrflN,r Her(oropofi uacur acrpo{lraraxos [40],Mo]r{er Haxo-
Ar.rrl,cfl r{accrrBHa.fl, c nraccofi -3.106 M6, -|,ep]Frafl [blpa. flocnetrus.s, 6ygyuz,
Hanpr4r\{ep, acr{MMerpr{tlnoft u.nu ABofiHofi, N{o)fier BpaqarE,cfl c rleplloAor{' Hpar-
nr,ru 160r., rrJII{ rrcnblTbrnarr, c{epnsecnrd-Hecl,rMMerpuqHble nyJIE,caqrrr{, r43Jryqafl
npr,r aronr rpaBrrraqr{oHHbre BoJrur,r. 3ry r4Aero rrogr(perIJIflror [al{H],re o rarfMa-
U3.[Yt1gH" IAJIAHTI4AIECHOIO fI[PA, CBI,IAETEJIbCTBYIOIq.IIE O HAJII4tII4I4 TA}I HOI!I[AI(T-
Horo r{croqHr,rna paar,repo}r He 6onee HecxoJrlxr4x cBeroBlrx guefi. (flo AaHH},IM

'paqr.rorra5.nro4eulrfi, o xfipe l-a"naxrurlr rraxogrrrcr rtcroqHltx paaMepoMne 6onee
10 a.e. B floflepeqHnxe. Tlnrepecuo [40] ranx{e orMerr{rr,, qro pa[uol{3ilyt1srra
I{eHTpa BanaAHoro Hor{troueHTa paAr,ror{crorrrlr,rxa Crpeneq A, oro}IuecrBJlrrei\,Ioro
c ra.[anTrlqecfir.n{ {eHrpoM, rrSl,Ieuflercfl c rrepl,IoAoM nopgAI{a uaca')

OAnaxo H rrpeAloJrolgeHr,rro o cyqecrBoBarrrrrl uepnoft A6rpr{ B uegTpe la"nax-
rrrnr,r r-raqo noAxo[r{rb c ocropoxiHocrr,ro. Muorrae acrpotfuararl4 yHaBbIBaIor ]Ia
ua6;rioqaeuble ERJIeHI{r , r(oropLle [porl4Bopeqat arofi Mo[eJrI4 u flyqrue ytroBJler-
Bop.rrror 6onee rpagr{r{r4oHHbnr ilpeAcraBJreHr4.EM o6 r{HTeHcI,IBHoNI anee4oo6paao-
BAIII,III B TAJIAHTI,IIIECHON,I,IIAPE.

3acnvixr.rsaer BrrrrMaHr{.rr rax?fie roarxa Bperrutr, corJIacHo Horopoft 160-rruuyr-
Hoe rpaBr.rTaqr4olrHoe r4BJlyqerIr[e Nlo]ner r.tN,IeTE' peJII4I{ToByIO (noc,t'r,o,toattnrccttyru)

lplrpo[y. TaHoft B],rBoA He rrporr{Bopeqrrur 6r,r conpeueHHLrN,I rIpeACraBJIel{Itflr{ o [I4-
arraBoHe BoSMolItrIbIx I.paBr{Tallr{or{Hr,rx Bo,rrH I(OCN{I{qecHOIo fipor{cxoE{[eHlIfl' Ha-
rrpr.rMep, flpecc u Topu [21] cteayrcrlr.ru o6paaon xracclr$ralll4pylgT fB_ ug9l9lt1,-
Iro HrIBItr{x , 

"utpt'tr-nrHrrx 
qactot (ra6n. 3). Haura qacrora (160*;-t-,0-a fq

IlaxoAr{rcfl r{ a rpa}Il{qe },Ie}r{Ay [tsyllfl yHaS aHHbrMI'r AI4arIaSoH aNII4.

flocxotr,HY a$Sexr inemaneeguofi rpannraquonnofi Bo"rrHr,r rrpoflBJLrIercfl
B cucrer,re Anofiur,ri ieeaA laranrr,rxr,r c [ocraroquo ur,rcoxofi crar[cruqecxofi 3Ha-
qr,rMocrr,]o (- 4,1 o') , ueo6xogrrr,ro AorrycrrtTbr qro Bfiecb I\{hI rrNIeenI Ae.[o c pe-

ByJrr,rarol,I 4eftc:rnr.rn (AoJlloffiI{Byqeft> xorepeutnofi Ha llpor.a}fieHIlu } 108-
{0e ner notuofi, rrJrr{, Epyrr,rr{rr cJroBa}rr.r, c MoHoxpoMar[secxuM rpaBI4Tarll4orlHbrM
r4BJryqssllnon, ,ronnruoqrnin qacrory 704,L60 rtxlq. tr4 garee HaI( pasyl\{Hoe o6o6rqe-
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Ta6ruqa 3

'funuqsrre HcroqHur{rrnrrHa Bor-
HLr, a. e.

Ilpe4etrno Er,rafirre
qACTOTBI

CrepxnuaHue qacrorBr

107 -l1L

104 - t0

2.10,,-20

20-0,02

ItocMoaorrsecrue (?); BapbrBril B I(Ba-
Bapax rr sApax raJrafinm; 4noiiurre
SBeSAbr

,(loiinrre c rtopornrrM rreplroAoM; rlr-
rarrrcnrre (qepur,re Abrpbr) (105-108
M.)

HUe trOJryqeHllbrx BAeCb pesyJrbraToB Mo?fier cJreAoBarb rrpeAtroJro,fieHr{e o BoB-
MOII{'IIOM tt'OCidOJLO?u.qeCnOrW trpOuCXO?I(AOIIUII TaI(OrO IpaBIITaIIUOHHOIO I{3JIy-

'qeHI{.E.
B aannro.Ieurre aBrop Bbrpa)fiaer rJry6ofiyro trprrauareJrbuoCrb A. B. Cenep-

. EoMy Ba o6cyrr{Eeulde pa6orbr rr rleHHbre aaMeqarrr4fl, a rar(xre 6.narogaprar Ba crr4-
ElrJrr,rpyrcque rr trJroAorBopubre \u.cttyccilu JI. C. Jlenurlxoro, H. C. HecrepoBa
(HA_O_ AH''OCCP), 7I. O. Hraxynzua (IAI4III, Mfy), @. !,ennura (Vuranepcu-
tet Hraqqn, (Dpauqua), C. [tyur'rrt, J+(.-[t. flenepa (]Incruryr acrposr4ar{r(u,
(Dpanqur), @. Illeppepa (Cran{opgcxufi yHuBep;r,rrer, CIIIA), I. A. Xnnra
(Vuunepcztet Apuaonrr, CIIIA), IL Xounra (Jla6-oparopr{fl nocMr{qecnrlx rrccJre-
,qosaurdft r Yrpexre, Hrageplangrr). Anrop upr4auareJreH rax)fie II. fI. ,{o6po-
HpaBI4IIy? BHI,IMaTeJTbHO trpoqr{TaBrrreMy pyHotrrrcb rlr cAeJraBrneMy pflA IroJreSHbrx

. 
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TIOJIE CT(OPOCTEI7T IT BCTIbIIIIEIIHAfl AHTIIBHOCTb
B TPYIITIE TIflTEH

C. tr{. Ionacmn, JI. O. JlaaaPena

Irlayqaracr, poJrb rroJrfl tforoc{epnr,rx cHopoc'rci:r antl,Itroiir o6lacr,'r B rlotltsJlqlll{rr BcrrblrfleH'

I:Ia6,,rro4cnil;r Jr:\.rqeBbrx crtr-rpocrcii oIIHoBltrlrellflo c fipoAoJlbnoii cocrasfigrorqeili lrarnrtr:roro

rrorrrr B .rnrr.rnnolii o6nacrrr, rrpoxo4nnureii qepcB qenrpaitrir,ui uepuqr'ran {2.06 1963 (21t30111UT),

6ru1.r npoucr4errbr rro .nr,rnrrr,r l, 5250,2 \ Fe I c uorrorqrrro trarlrllTorpatla Eaurelrnoro coJrrreqEo-

IO TCJIECHOIIA.

Ilo4rneptngerrbr paHee floJryqeHrrr,re pe3yJrr,TaTIJ O TOlr, qTo BCrIbruIeqHarI anTrlBrrocTb B

rpynlre HOppCJII,IpyeT CO CITOpOCTLIO Bllail{egllfi [tITI{a' BcuuruXu I4IISIOT TeI]AeEIII'Irc [OtIBJIflTb-

c,I Ha rryJreBoii trr,rnr,rlr Jryrlsrrrx cnopocreii. Ilonaaano, qro rlorrBJrerrl'Iro Bcrlbrlrrl{r'I IlpeAmecrBy-

oT ycr,rJrefirre BcTpcqrrrJx rroTol{oB raSa [O O6e cTopoulr ot aroii uyneuoii JIIIEIIII.

vELocITY FIELD ANII FLARE ACTMTY IN A SUNSPOT GROUP' bv s. 1. Go-

pasyttk, L. F. Lazareua.- The cflect of photosphere velocity field oI thc aclive region on

tho"flnr. appearoilce has been stucliccl. Simullaneous observations of the radial vclocities

a1rl a longiliclinal component oI the magnel,ic fielrl in the active region CMP on t2 Juue 1963

iZrtaO", Ut; ."nro carriect o.t in I 5250,2 A lro I-line using the Solar magnotoglaph of the

Grimean Ast,rophysical Observatory.
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Previgusly founcl correlation betr,vccn llare activity in a sunspot group and a sunspot
rotaLion as well as tho tcndency of llares Lo appear along Lhc zero line oI radial vclociLics
have been confirrnod. It has boon found, that radial velocities and gas lluxos increase at both
,sides of this zero line prior to tho flaro appearence.

Cs.Eat Bcrbllxequoft aHrlrsnocrl4 c tspaqeHuenr rrflrHa B rpyfl[e 6sura srrflsJre-
Ha [oBoJ]bHo AaBHo It]. [Ielauuo arr4 pe3yJrbr&rbr 6r,rlra uoqrnep]r{AeHr,r no Ha-
6rro4eur,rnu gpyrofi ar(rr{BHoit o6racnu. 12). B o6or.rx cryqaflx BparqeHrre ugrHa
onpeAeJiflJlocb no +ororeJrI4ol'paL{MaM. I-IecNrorpfl Ha ro qro,6rrlo ycraHoBJreHo
fiaqecrBeHHoe coorBercrBr4e nreinAy cnopocrblo BparqeHrr.fr il-fITHa, nafigeuuofi uo
{o'rore"nr,rorpaMx,IaN{ r{ no ilyqeebrrf cxopocrflNf, Te]r ]re x{euee B HoJrraqecrBeHHor[
orHoIrIelII{IiI aTo paSrl,rqrre BeJrr.rKo: cHopocrb Bpau{er{r4fl rasa B rr.sTHe rrpr.l},repHo
Ha nop.tr,qof(B[,IlIe, qel'IcHopocrb BpalqeHl4fl rIflTHa, olpeAeJrfler,ra.a no {ororeJrr,ro-
rpauuau [31.

tr4a ua6rrogenraft A. B. cenepuoro 14,5J c,negyer, qro Bctrr,rmxrr crper{rrrcfl
flo.trBl'ITbctr B Tex r,Iecrax aKTrrBHoft o6nactr,r, rAe r4MeIoTC.E cldJrr,Hbre BpalqeHl,r.rr
BeI{Topa rorepeqHoro NlarHrlruoro rroJrfl r4 cnperleHr,r.s no,nefi paBHr,rx HanpaB-
.;nenur,i, rJraBIlbIN,I o6paaou [otrepeqHrlx. B raxlrx ]recrax aJrenTpr{qecKrre roltl,r
NlaKcr,r\larrbHbre lr HepeAHo Aocrrrraror Be.rrurrr4Hr{ t0a A/xu2.

Bpauleur.re rIflTHa [pIrBoAI4T H Banpyrlr{Barrrdro ero r{arur.{?Horo rroJr.E, a cJre-
AoBareJrrHo, n iloflBJler{[ro ]4 ycr4JreHr{Io ilJrer(Tpr4qecxr4x ronoB [1, 6].

Ilan6otee HaAelI{HbIe cBegeHr,Ifl o BparqeHr/irr rr.Erer{ Moryr. 6rrrr, uonyueHr,r
Ha ocHoBar{r4r4 Aar{Hbrx Ha6rroAeHr4ft.nyuenr,rx cxopocrefi. Ifuxe Mr{ r{Syaraerr IIpo-
.flBJrelrlle ncurtrue.Inoft aHTI4BHocrI4 B rIoJIe $oroc$epnrrx cHopocrefi rpyuurr.
C etoft IIeJIbIo 6lt;nra oro6paubr Aalrrrbre na6.nroqeurnfi anrr.reuoft o6nacrra J\Ii 64
(no 6rc;n:rereHlo (CorHerlHr,re [alrHblel) . Oua HaxolrrJracbB ceBepHoM rroJryruapr{rr,
r4 rlelrrp ee trepeceHaJr r{errrpaJrr,urrft rtepr.rAr4aH B HaqaJre cyror( (2ti30m uT)
12.06 1963 r. /{annr,re ua6nrogeur.rft nH.nrc-raror rrar}rr4rHbre rrorrfl, ryqeBbre c1o-
pocrr4 ra {ororerr,rorpaMMr,r, cHflrbre s ltpr,rncxoft acrpo{usrasecxofr o6cepnaro-
pr,rr{, Ha Vccypr,rficHoft crauqralr C,nyx6rr Co.nHqa ra n Illeuaxrancxofi acrpo6rarr-
qecnor,l o6cepnaroprara.

Ha oclroualu4lr Sororeflr{orpaMM Dra rpyula rrflTerr Bapogr4Jracb Ha BocrorrHoM
nr,rm6e lr 08.06 (siu 0 : 0,83) cocro.EJra rra Merrr(rlx uop o6er,rx uonapnocrefi.
It clegyrorrleMy lnro ee [JrorqaAb BoBpocJra [pr4MepHo , 5 pae 14 [JrorqaAb rrflTerr
cocraBl,IJra 265 u,g.n. llo.Irrl BcIo rrJrolqa[E, rpyurJ BaHrlr{aJrrl ABa ocHoBgbrx rr.ET-
Ha - roJloBnoe N- rr xBocroBoe S-nonaplrocrr4? r{e}r{Ay noropbrMrt Ha6JrroAarocb
Hecr{orrbn_o [ol?, ]t 10.06 .rEc.ro [op B]ryrprr rpylrrbr pesRo yBsJrl[irlIflocb (IIpn-
Mepllo n 3 paaa) r{ rpyfina rrplrn.EJra BrrA gJTJrr4rrca c rorroBHbrl[ r4 xBocroB],Ix,r 11-sr-
Hailrr{, pacnoJro}fieHHbrMr{ na 6o;rsuofr. ocu. It xonqy cyron 10.06 uauerr,rJracb
TeHIIeHIU{-fl x o6paaonaHlllo BHyrpLr rpyrrrrbr rrflTeH xsocrosofi S-uo;napnocrra.
lpynna AocrrrrJla MaHcI,rMaJIr,Horo paaBr4rttn 72,06. flloqa4s ee nflTeH cocraB-
,urna 940 r{.A.n., a uau6o;rr,rrero r.sr}ra (ro.nouuoro)416u.u.u. Ha cne[vrorqlrft
[eHb IIJIOrqa[I] IOJIOR]IOIO II.aTHa y[feHbIuI4JIaCL, HO lt 74,06 Orra CHOBa yBeIrdqr4-
JIacb Ao 551 u.q.u.^Ero xre Bpen{fl xBocroBoe rr.srHo no rurorqaArt trpogoJrir{aJro
yMeHbrrrarbcflt tt 16.06 rpyn[a _craJra y]rrl[oJrapHofi, Bc.s sBOJrroqr.r.E rpylrr6r
nporrrJra rra Br,rAr,rr,rofi cropoue Co"irnqa.

.Fla6nroAenrafl "[yqeBblx cnopocrefi o[HoBpeMeH]ro c flpolo.nruofi cocraBJr.Ero-
u1eft rtaruutuoro rloJrfl 6brrn srruonHeHr,r c 0B uo 16.06 B Jrtrlrrrr{ ?"5250,2 A Fe I
Ha rrarrrr.rrorparfe ECT I{AO AH CCCP [71. CHauupoBaHr{e raso6parxeun.fl CorH_
qa rrpoBoAr4Jrocb B4oJrb cyrouuoft rrapaJrJreJrr{ co cnopocrbro 2" s cegyr{Ay Bpetregr.{
rrpr4 paccrorrHr4r{ n{e}r{Ay r{eHrpaMr.l coceAHl4x pa3pe3oB, paBHoM 6,"5. Ilft,rpnr,ra
r4 Bblcora tr{eJrr4 clleHrporpa{a 6r,urr.r saflTl,r coorBercrBeuno 2,7 u 4"r5.Il]enu
Sotouetpa Bl;r[eJrflJrIr cuextpa"nrnbrfi yqns1911 B HpbrJre JTr4Hr4r{ rur.rpur1oft 55'mA
rpl4 l{eHrpe rI{eJrIr, orcrofltqeM or r{eurpa Jrr4Hrlrr na paccrorrnrae 63 uA. OB.OO
6r,r,ra uoryue,a o[Ha cepurr aannceft; 00 u 10.06 -- rro gr" ceprrr4, 1I.06 - se-
rr,rpe ceprrrr r.r 12.06-- o4r-ra; 14.06 - ABe cepr,rrr; 15 u 16.06 -i no ognofi cepr4rr.
H comanerurro, 13.06 na6rrogenr.rfi ne dr,rno.

Ftanr'r6ponx& ryt1ss6r, cnopocreft 6r,rna nuuoJrr-reHa fro Barrracflr[ cr{rnaJra Ha
BocrorlHol'I I'I 3a[aAHoN{ fipa.Ex coJrr.rerruoro Ar4cxa. Hylr-nyuxr JroHaJrDHr,rx Jry-
qeBbrx cnopocTefi olpeAeJrrJIcfl c rorrHocrrro -f B0 lr/c uo MeroAy, rrpeAJroHerrHoNry
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Pnc. I. Crpynrypa trpoAoJrbuoro Maruraruoro nour (a), noaa {oroc{epubrx ryrreBrrx o$opoc-
reft (6) r4 ocr(rrB (a) rpynnrr nster 10.06 1963 r. 6h50m-7h1smUT
a - 

y ulou.lrlaufi yfiaaana rranp.Ex(enHocrb B rayccax, crrJrolrrublMll - N- u IIITpIIXoBbIMIT - S-[ornpHocru;
6 - uaollrgnlr [poBeEeHbr .repe8 160 Mlcfi a,8., clJroluHbrMu - B MecTax guuxeuraft raBa or HaorroEare;rs,
IlrrplxoBbrMr,r - I{ Ha6flro[areJrlo; s - rpaHr{r{hl TeHr{ fiflTeH BbIAeJreHbLr(I4pHbrMrr JIIrtrI4flMI{, rpaHl{rlbr noJly-
renb - 0oroc6epa - ToHnr,IMu

pauee IBI. ]tarn6potsKa x{arHr{rHoro norrrl ocyrqecrBrrflJlacb
.recxofi Hpranofi, npl,rBeAeHHoft A. E. Cenepurru [9].

FIa ocuosaHr,{r,r srr{x AaHHr,Ix 6r,uu uocrpoeHll fiaprbl
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r14 trpogoflr,Horo Marr{rrrrroro uoJrfl. IIo {orore;rrrorpaMMaM 6r,rnra c4enarrbr DcItI,I-

au, ipyrrur. faunrre o BctrI;rrrxax (6a.rrn, Hoop[r{Harr,r, rpeua) Bsflrbr lrs [10].
Hoop4nuarbr Bcrrr,r[rer c noMoqr,ro BaplrcoBor( rpyntrbr 6rrnra uepec{r4Ta.Hbr EI&

MoMeHT rroflyqeuufl I{apT MaIHI4rHoIo troJIfl I{ Jryt1g361* cxopocteft. f(aprnr upo-
AoJrE,rroro Marr{r4rHolo rIoJI.fl,nyuenoftcxopocrI,IIIacHI{Balpytrtrbl 10 u 12.06 upn-
BeAerrbr coorBercrBeHHo Ha prac. t m 2. Bce BctrrIIrIHrr, trporrcrue4rlrue B TeqeHL{e

lagHoro [Hfl, Ha]receur,r lta Raprax r,Iarr{r4THoro uoJI-rI 14 rloJIfl cxopocrefi xpyxt-
Hax{r4, Paauep Hpyxtna coorBercrByer BeJrr{alr{He ouru6xu ofipeAeJreulrfl noop[rr-
Har rr EalreceHr{fi rrx Ha r(aprr,r. IlraSprr B Kpy}I{Hax o6oana.rarct HoMepa Bcrlr,rllefi
B rIOCJre[OBaTeJrr,EocTI4 ]4X rIO.fIBJreIlI,lff B TeqeHI{e [sg. B Teqeuue ncex Aueft
ua6nrogeuraft crpyrrypa MarHr{THoro rroJrfl axtr.rnnoft o6lactu 6r,rna upoctofi -6nnotnpnoft (prac. 1,2). I-Iecuorpfl rra ro arro Jrrrgr4pyrorqee Lr xBocroBoe rlsrHa
B rpytrne 6r,rnra n ogur'raxonoft Mepe pa3ur,rrblMr4, BC[LrrreqHafI aHTI{BHocr}, B rrep-
rr,re qnu 6ur"na cocpe4ororlelra B rononnofi Ir r1eHTpaJrlnoft qacr.sx rp;rs161
(puc. 1). Co nperteneM BcrrriflreqHafl ar(rr{BHocrr, pacilpocrpaHrlJlacb I4 rra xBo-
croByro qacr6 ee (prc.2). Bcero B an:rlrsrroft o6nacrrn ilpor{BomJla 7t scnHtrrxa.
3a r,rcnxro.re[1.{eN{ AByx, 6arua 2 (12 n 16.06) , aro Bcrlbllxxra 6arla 1. Ornocr'r-
TeJrblroe pacnpe[eJrer{rre Bcrrbrmex rlo AHflN{ rlor(aBaI'Io Ha puc. 3.

HenocpegctBeHHo rro Haprarf rroJrfi JryqeBLIx cxopocrefi 6r'r"ro BI,I[rIo, r{To raB
B rrrrrHe-Jrr{Aepe Blrarqarcs. I4cnoJrrrayrr r,Iero4lrxy, paapa6otauuyro B [11], rtl,l
orrpeAeJrr{Jrr{ no xamgofi r4B Kapr aar,r}ryraJrbHyro - BpatrIareJrr,Hyro cocraBJrflro-
rqyrc cHopocrr{ rasa B [-rrrHe, Pacnpegererrrre cxopocrrr BpaIrIeHrrtI raaa B IrflrHe
BeCEMa I:Ieo[HOpOAHO: CHaqaJIa CHOpoCTL yBeJII4TII4BaeTCfl C yAaIIeHI4el{ OT IleHTpa
rr.arHa. .(ocruruyr ualr6olrnrero BHaqeHutI I{a Hexoroporf paccroflHr{rl or rleHr-
pa trflrHa, olra yilreHE,rtraercfl c npra6rurxeHlreM H rpaHllqe floJryre]Ib - $oro-
c$epa. Ananua arr4x [a]In6rx rroxaaaJr, rITo aardN{yraJrrrua.E cocraBJrflroqarr B rrep-
nort upra6nr{E(eHrrr4 yBeJrr4qrdBaJracn rrnueftHo c yAaJrerrrreM or r{eHTpa rl-arua
BrrJrorE, [o paccro.rr:ufifl r := 1,0e cu. flo BeJlrrqrrHe aroft cxopocrr,,r MbI Bblrrrdcflrlilr.I
yrJroByro cxopocTr, Bpaqeurrfl raSa B I{errrpaJrEHofi sacrfi IrrrTHa HaK TBepAo-
rensnoft. Sna.reHr'is cxopocteft, Bbrrlr{cJre}ruble Iro KapraM Ba AarrHLIft qens, paa-
Jrr4qaJrrdcb uano. floaroMy B Te [Hrr, Hor[a 6r,rno uo HecxoJrr,Hy cepnft rnsrtepenlrft
nonn cxopocrefi, N{r,r BB.rrJrr.r cpe4rree BHaare}Ir{e. tr4auerrenrae oro AH.E Ito [HIo
')zr;ronoft cHopocrr.r Bpaqer{rtfl rleHrpaJrbrrofi .racrra rrflrr.ra Jrr4[epa HaH rBepAoreJIb-
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Puc. 2 (oxonuaui,re)

noir nplrne4euo Ea puc. 3 (urna,na opArurar c;rena). Mr,t nngrau, qro, xor.fl AaH-
rlble Iro BpaqeHIrIo rr.Errra HerroJrrrble (orcyrcrnyror I{aHHbre ea 13.06 _. uan6onee
tscrrblflrerrHo aHT[subrft AeHb rpyn[bl), AoBorr,Ho yBepeuHo Bb].flBJrrrerc.E coorBer-
crBr{e Me}r{Ay cr(opocrbro Bpaqenr{.t trflTHa rr BcrrbrrrreqHoft arrrasuocrr,ro B rpyn-
rle, a rrMeHHo: rreM 6onr,rue cnopocrb BpatrIeHr4.E rr.ETHa, Ter[ BbIIrre Bcrrb]IrrerlHa.rr
AI(TI{BI{OCTI,.

C.negyroqnu DTarroM r4ccJreAoBaHrafi 6r,uo otrpeAeJreHr4e Ha Haprax rroJrtr cno-
poctefi r{ecra peaJrr4aaqtrr4 Borrbrrunr,r. flna ororo x{e Ea Ha?r{Ayro Hapry rronfl Jry-
seBbrx cxopocrefi [arruoro AH.s I{aHocl{Jrrrcb rloJrorteHl{ff ToJrbr(o rex Bctrb]Irrex, r(oro-
pbre noaBl,lJrl4cb B ror)ile Aelrb, HorrocJre na6nro[enufinyuenrrx cxopocrefi. IIpo-
cMorp 3Tr{x l{aTepI,IaJIoB rIoHaSaJr? qTo BcrrbrlrrItr4 r4MeroT Te}rAe}rqr4lo rro.flBJlflTbcrl
ua uynenofi iluF,utt flyqeBblx cHopocrefi r4Jrr4 B lrelocpeAcrseHHofi 6llraocrr,r or
nee. .I(nn AeraJIbHoro raccJreAoBaHr,r.E Mbr rro Hapralr otrpe[eJrr4Jrr4 xparuafturee
paccro.arlr{e Me}I{Ay MecroM tro.rrBJleHr4.s yaJra Bctrr,rmxrr r,r HyJrenofi .nuuraer,i ny-
qeBr,Ix cxopocteft. B r:ex clyqaflx, norAa y3eJr Bcnr,rlxHr,r HaxoAr.rJrc.fl Brre llyire-
nofi ;nrtuwt, ytlr{TlrBaJrcfi BHaH cxopoctu. Peey;rrrarrr uaMepenrafi upegcraBlreHL,I
B Blrne rr4crorpaMr\,rr,r Ha pr,rc. 4. Pacrpe4eJreurre AoBoJrr,Ho cuuMerprtrruoe or-
IIOCI4TeJIbHO IIyJLE I4 OBHaqaeT, IITO BCIIbIIUHI{ I,I},IeIOT TeI{IeHIILIIo trOflBJl.flTbofl ]Ia

flara lr npeur
Bcrbrilfiu (UT) ;

1963 r.
,4ara u Bpe,vfl,

Hapra 1; 1963 r.

10.06
6h50n_7h 15m

11.06
7h21Dr_7h50n

940

12 10-12 40

1.4h35n

t4.06
gh50m

@r*,
l02o cM3lc

@r-,
1020 clr3/c

10.06
16h51m_17h00n

11.06
th41m_gh43m
10 09-10 34
lt 32-1.1. 41.
1.2 25-12 46
13 51-13 56
15 26-15 48
18 22-18 30
20 28-20 39
23 00-23 06
23 06-23 t6

12.06
8h42m_18h3Bm

15.06 
'

3h4la_4bl4D

1- 136

B6
140
448
109
242

5B
386
240

1194
54

t6L0

792

406
2740
322
837
782
250

2'1.L0
1941
2t83
1558

3077

1,-
I
1-
1-
I
1-
1"-
t-
1-
L

Ccprra
IJCIlbIIIlEH

1+

90
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Puc. 3. tr{altenenue co BpeMeEeM scnntrre.Isort ar(Tr,rBuocrrr (ruHalta opArruar cfipaBa, rovHr.r)
u yr.nouofi cnopocrl,r o Bpatr{eul{s rleutparr'uoit qacrrr rrxrua Hafi TBepAore;nrrofi (mnala opAr,r-
IIaT CJIeBa, CBeTJILIe tlpymXu)

Pyc, 4, Pacnpe4ererrre rroJroln€HI,Iff yBJIoB Bcrrblrrre( orrocr,rreJrr,Eo nyneroft lruur.rr.t Soto-,c{epnnx fiyrreBr,Ix cnopocreit (Xni : 63;

nylenofi JrLT]r,llu JryrleBblx cHopocrefi. 3ro aaxrro.rerrr4e corJracyerc.s c peByJrbra-
raMlr, rrorryqeHHbrN{u paHee A. E. Cenepunnr [12] u M. Maprp rd Ap. [131.

IJo,ne .nyueeblx cxopocrefi no o6e cropoHhr or ny.rrenofi trrtrttrrtr j ua xoropofi uo-
flBJIflJIacb BcrlbIIrrHa, r4BMeHflJIocb. floqsJIeHulo IreKoToprrrx BCrrhlrrleH rrpeAlxe-
CTBoBaJIo IIoflyrleHlre [Byx Hapr. Ero noenolI4JIo ycTaHoBrrTb rranpaBJreHr4e ],rBMe-
HeHI4fl rlor.fl [yqeBEIx cKopocrefi nepe4 rcnr,rurrtofi no o6e cTopoHbr or ny.rrenoft
.Jrrr:F,tt:,|. I4u{opruaqrafl o BcrrEruHax r4 llole ryqeBhrx cHopocrefr rlo o6e cropourr
or roro yqacrHa HyJIeBoft trr],t]j.rrr4, B oKpecrHocrrr noroporo fipor43ollura BcrrbrrrlKa,
TIpI4Be,qeHa a ra6.nr,rqe. B nepuou cron6qe npr{Bo4rrrcfl [ara r,r BpeN{.a Harrala u
I{oHr.tra B0ITbIITII{I4, Bo BTopoM - 6anr BCrrbIIIrHr{, B TpeTLeN,r - AaTa r{ BpeM-rr rroJry-
aIeHI,Ifl nepnoit HaprLI Ilepe[ ecnbllrxofi, B .rerneprol{ r{ [.rrrorr croJr6rlax AaHr,r
BHaqeur4rr rroronoB nyuenoft cnopocrrr B aJTeMeurax (n e4ranr,rqax 1020 cu3/c),
rraupaBJreHHbrx n ua6.nrogare"nrc (rD]) r.r or na6"nro[areJr.E (O1), na ocaoBarrrrur
uauepenr.rit uo nepnofi Hapre. ,(na uoryueHl{fl rroToHoB BerqecTBa gTrr BeJII4qr.{Hbr
'CJIe[yeT yI,IHO]I{I4rL Ha I(oHI{eHrpaqI4Io rraCTI{q. B rueCronr r,r Ce[bMoM CToJr6rIax
AaHLI coorBerCTBeHHo cpeAHlae no IIJIoTUaAI4 CI(opoCrI4 ABIa)I{eHr{fl raSa. B 4ena-
ToI'I-[BeHaAI{aToM Cror6qax [pI{BeAeHLI TaHI4e }ne xapaHTepr{cTr4Hrr, Iro IroJry-
qeuHsre Ha ocuoBaur{r4 [aHH6rx aropofi Hapr],r. Ha Harxgofi ilape Hapr paaMepbr
yqacTHoB? IIO I{OTOpIJM OIIpeAeJLrrJII4Cb ITOTOKT4 IaSa I{ CpeAHr4e [o ITJIOU{aAr4 CKO-
pocrr,r, 6panr,rcs oAr{HaHoBrrMn. Bcnrrmra 6a.nna 111 .06 231,00m-23h06m UT
rrofltsI,IJraclJ Ha rpar{I4rle o6nacrr, n xoropoft EpoBoAr4JILIcr,Ha6JrroAel{r4.8, trr rIoB-
roMy AJrfl Hee Her rroJrHLIx AallHbrx o lo.Tre JryrreBr,rx cxopocrefi. tr4cHnrc.ras aTor

4/

6
"i

N
i

-l-;'^;l-;
ll

I /0 /2 ,/4 ,t1i trluu
//vnt

fiara ra npelrr,
Hapra 2; 1963 r

169

48
162
71
99

,t20

13s
, (.)

213
217
222

50

10.06
12h35m_13h {0n

12.06
rr lt /+ri I lr

14.06
I 51r07ltr_ 15h35rrr

/2
/ /orcn*/,

I u,*, *," I un, *,"..,,+. I

I 0,u cxrs/ c 
I

@z',
l02o cruslc

60

63
62
80
44
BO

62
188
66

248
75

{36

1 1.06
th/10rn

420

158
858
525
223
498
243
614
272
934

98

1682

239

1518

1813
3134

926
1005
,1,257

274
2228
2238
2358
1772

724.6

3174

106

75
11,3

138
72

135
,al

292
78

234
98

193

78

467

201
209
120
149
206
1.42
226
226
210
262

432

366

12 10 12 40
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cryqaft, Mr,I Ea ocEoBaEtrI,I peByJIbTaroB Ta6ilrqbr BanrloqaeM, qro rro.flBJrerrtrro
BCTIbIIqHII trpeAlllecrByer ycr,urenrre troronoB Bcrpequbrx gnumenr,rft raaa uo o6e
cTOp-OEbr Or rytenofi ilvt]l,vntr, B oKpecrHocrr4{i Horoioft upouaofiAer Bcnbrmfia.

7lrar, Mbr BtrAr{M, qro Bcnarmequa.E anrnBHocr}, B rpytrne reM Bprlre, seM 6ons-
me cnopocrr Bparqenu.g rrflTua. Bcurrmxra uMeror reuAeEr{urc tro.EBJr.ETbc.fi rra Hy-
nesofi:rfru,uw ilyqeBlrx cnopoctefi ra r{Merruo B Tex ee yqacrxax, B ompecrEocrrl
noropfix trepeA rro.flBJlenr4eM Bcrrbrrxxtr upoucxoAtrr ycr{Jrerrze BcrpeqHrrx troro-
ROB fa3a.

Ana.rua Hapr MarHrrrroro troJrfl u troJr.fl cnopocreft (crra. prc. 1, 2) noraabrBaer,
qro [Jr.E EeHOTOpbTX BcrrbrmeK yBeruqelIr{e BcrpeqHbrx troroKoB trJraSMbr trpor{cxo-
Aur trpl[ .rrBEoM nBr{)r(eEr,rr(,ee trotrepeR nons. 9ro AoJr}r(Eo trpzBoAurb r( pocry
I4HAyI{rrpoBaEHofo oreHTpr{qecHoro rroJr.E, a cJreAoBareJrr,Ho, tr[ H ycuJreEulo aJrer(T-
pr4qecRux ror(oB. Taxuu o6paaou, BctrbrrTrr(u tro.flBJr.srorc.E Ee roJrrr(o B Mecrax
MaRCr4MaJrbHbrx aJrer(rp[qecHux ronoB [4, 5], Ho uM TaK]r(e trpe[mecrByer tr ycu-
JIEHIIE 3TI4X TOI(OB.

B aaxrro.reurre trprruocum 6narogapHocrb A. E. Cenepromy aa o6cyxgeuue
pa6orr.r n H, I4. PafiHosoft aa nouoqi B noAroroBre puCynxoB H treqarrr.
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T( BOIIPOCY O BPEMEHHbIX TPITIIIIUPOBITAX
BCTIbIIIIET( HA COJIHIIE

M. B. Orupr,

flpir ucclegonaurrr,r Bcrllrlresnoii anrr,rnnocrrr Bcero Comrqa no IJo-$I,r;rrlrall, troJIyrlerIl{bl}r
n F[pr,rr'rcroii acrpo{r,rarauecroir o6cepraropr{r{ B tgB0-1982 m., o6uapyxerlo, trro rpytrr]IpoB-
nr,r Bctrtrrrtrex Bo BpeMerrr,r o6paayrorct ranrrMr{ BBarrrrocBflBaHHLIrtLr Bcrrbrrrlna}rl4, rr3 r{oroprrx.
Halr{Aafl trocJreAyrcrqafi Bo3rrr.rnaer Ao onorrrlaur,rfi npegrrgyqeii, nprluerr, rlrleror trIecro rI oAHo-

B pellOEI:IhIe BCII blIIIltl'1.

Co[ocrasreufle Ho-{ulr,llon c Batrr.{cbro rrtrrxoro perrrreuoBoxoro llSryqeHult
(I 0,5-4 A) toxaaauo, rrro BctrrnmeqgbrM rpytrtrilpoBraM coorBercrByror tro BpeNterrr{ cocraB-
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Ebre perrrrerroBcr(rre BctrJrecnr,r, o6te4r,rrrrorqr4e lrecr(oJrBno I,IlrAlrBrrAyaJrr,rrblx scnrecxos. Cfler-

TpaJrL,Er,riA agaJrrrB rpex arr6pauurrx'Maccr{BoB pelrrre}roBcxr{x ua6mo4eruft 4lratenr,uocrbro or
g no tZ 4ueft nrrarun prA AocroBepubrx replroAoB or 20 go 578 lrur. fleplropu 20-30 I{I'IH co-

orBeTcrByror trotrBJreEr4ro oTAeJrrrIrLIx Bcrlblmeft, a lleprroAbr oT 20 Ao 578 nr'rn xapafireprlsyloT'

IroBTopfieMocrb.Bclrbrrrreqrbrx rpytrnr4poBon. Aeraercr BbrBoA o roM, IITo B roAbl Bblconoii coJr-

Eequofr ar(rrrBuocrr{ Bcrrbrmfirr ua Couuqe BoBurll(aror rre 6ectropfiAoqlro, a B BIIAe orAeJIbHbIx

trocJreAoBareJIblrblx I{MtryJIbcoB -rpytrtrI,lpoBoI(.

TO THtr QUESTION ON THE TIME-DEPENDENT FLARE GROUPING ON THE

SUN, by M. B. Ogir.- The investigation of flare ' activity all over the Sun using the

Ho-films obtainetl at the Crimean Astrophlsical Observatory in 1980-1982 sholved that

thl flare groupings on tho Sun are formed by such a correlation of flares when each of the'

following flare appears before the end of the preceding one, but simultaneous appearance of'

flares is also possible.

Ho-filmsl were compared with the soft X-ary emission (10.5-4 A) that showed, that

the flaie groupings are accompanied by complex X-ary bursts overlaping some individual
bursts.l

Spectral analysis of three chosen samples of X-ray observations covering 9-t7 days

revealeal the presence' of some authentic perioils from 20 to 578 minutes. The periods of'

20-80 min corresponfl to tho appearencs [of; individual flares whereas the periods, from

40 to 578 min characterize the flare grouping repetition pattern.

Finally welcome to a conclusion, that during the enhanced solar activity the flare appearen-

ce on the Sun is not stochastic: they appear in a form of separate successive pulse-groupings..

Pasee s lL-41 6rrro o6uapylr(euo HaJruque pfl[a trep-troAoB B rrporBJleHrrr4

Bcrrbrrueqgofi axrprsHocrrl Bcero-Cornqa. B qacrgocrrr, n [4] narrnu 6rrrra uafi[eur,r

[ocroBepHbre nepuoAbr, BaHrroseHHbre B rrHrepBaJle or 20 MuH Ao 3 q. Ec;ur I4ccJIe-

AOBarb ArrarpaMMbr pactrpe[eJreHu.n M0MeIITOB IIO.flBJIeIIU.E BClbrIrIeH Iro BpeMeHIr,

To Hepelxo 
"puay 

6pocaerca B rJraaa Harrrsr4e cHoIrJIeHIrfi BctrrllxerrHbrx co6hlTufi

ua udxoroprri gurepoaJrax BpeMerrrr rro cpaBHeHrrlo c coce[HrrMrr rrHTepBaJIaMr{.

0ro 6rrno BaMeqeHo HaMrr B [4,5]. Taxue cHotrJIeHrr.E Bcrlbrlxex HasoBeM BpeMeH-

nr'rnur rpynul4poBHaMl4.
B uepuogu Bbrco11oft ar(TrrBuocrrr Connqa Bclrbrml(rl trpoucxoA.flr rar( qacro,.

qro BrrBVaJrbHo orleJrurb oAHy BpeMeurrlirc rpyrtrupoBny or Apyroft HeBoaMolr{Eo''

B cn.saz c arrrM BoBHIrn Botrpoc o roM, r(arne Bctrbrlrrnru o6be4uHnrorcfl B ftalr{Ayro'

ItoHHperHyIo ltpytrullpoBKy I4 I(OrAa MOII(HO IIpOBecru IlpaHL MelHAy paSHLIMII

rpynIIupoBr(aMr[.

1. Ha6nroAareJrbHbrfi Marepl{aJr rr ero o6pa6orna

Bcnr,rureqnag aKTr{BIrocrb Bcero CoJTHI{a lrccJreAoBaJracb uo H61-{ulbMaM'.
roryqeurblM Ha l(opouorpa{e ItI-l t(purucxoft o6cepBaroplaI't s 1980-1982 rr'
Crerma ,rporsrolriacb uo HecKoJIr,Hy (or uetupex [o [eB.ETu) 'racoB B treub
trpaHTI4qecHLI HeIIpepEIBHo. r{acToTa cbeMI(I4 B cpeAHeM 6una paana qeTLIpeM

I(aApaM B MlIEyry? gzartnerp uao6paxeuua Co.nuqa 5 crr. Bcero IlccJIeAoBaH Ma-'

reprraJl 704 Xsefr" na6lrogenufi.
B [4] uo Marepr.raJiaM 1980 u 19Bt r. Mr,r orpegeJrflJrll MoMeHrbrrIo.EBJIeHr4E

Bcex BctrbIIIIeK, rraqllHafl C cy6BCtrLIuIeK, IIo npeBllileHulo .trpfiooTl{ Ha 20o/o Or-

HocI4reJIbHo flpl(ocrl,I {nox1ynos. 34ecr AJr.fl 10 AHeft Ha6IIoAeHIaft 6run oupe-

AeJIeHbr r(al( MoMeHTbI trofBJleHrrfl Bcex BcrIbIIIreH Ha CorHrIe, Tar( lr MoMeHTbr rrx
yracaHrrfl c rorrHocrblo [o 2 uzn, Tlccle4onau[e troJryrleHHbtx MaccI4BoB AaHHblx
tror(aaaJro, qro Bctrblmxu na Connqe BoBHlrnaJIr[ He trpor(BBoJIEH],IM' 6ecuolagou-'
nrru O6paaoM, a COBAaBaJII{ [oBOJIbHo qeTnue BpeMeIIEb'Ie lpytrfiupoBxu. B arux
rpytrtr[poBr(ax Ha]r(Aafl trooJreAyroqas Bcllbllnfta troflBJIrIJIaob AO OItOHqaHu-fl trpe-
gngyrqefi, ilpr4qeM r{er(oropEre BcrrbrrrrHr{ Bo3Hrrr(aJru trpaHTuqecHrr o[HoBpeMerr-
no. IpyunrzpoBl(\I or4eJlflrlucb olHa or gpyroft [poMe)I(yrI(aMI{ BpeMeHII B He-.

cnoJrbxo Ml{rryr, norAa Bcrrbrlueft Ha CorHr{e coBceM He 6bulo.
flpuuepr,r HecxoJrb_Klrx rpyuuupobor( Bctrr,rruefi MolnHo yBr4Aem,.. Ha puc. 7r.

rAe trptrBeAelrbr ABa {parlreuta trB SoroMerpuqecnoft o6pa6orxu {u,rrrtron. flo
OCII Op[uHaT OTJIO)I(OHLI .flpI(oCTII BCIIbIIIIO$ ./scn tro OTEoIIIOHUIO I( .EpI(9CTE COCgA-

Heft HeBoBMyqeHHofi xpoMoc{epbl /rrrr.*p.. f(amgar Hpr{Baf Aaer IuIBMeHeHT{e co
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Pnc. l. I{pr,rntre fipRocrrr Bcex Bcrlbllrreqrrbrx orraroB na Cornqc 4rn 28.05 (a) u 29.05 1980 r,
(6) (cu. rcxct)

Bpeil{erTer,r flpHocrr.r oAHoro BcrILIrreqHoro orlara. I{olrepa ar(Tr,rBrrr,]x o6.nacreft
(no 6ron;nererrrc (CoJrHeqIIbIe AaHIrbIe)), rAe paclroJrataJll,rcb err.r oararr{, yr{aBa}rhr
or(oJro Kpr4Br,rx. Ecnu s aHTuBHoft o6lacrr.r BaropaJII,Icb o[HoBper[errHo Hecr{oJ]bno
yS.lroB,To[Jrfiy4o6crnaFraHoCI,IJraCL EpI{oCTbJrI{Irrbo[HoI'o r,r3 ]rr,rx, ]ro ptrAor{ c r.ro-
MeporI rP)rnnrr ts cHo6I{ax yHa3aHo I-Il'Ic.Iio raHl,jx y3J]oB.

IIa puc. l, a p.rrn 28.05 1980 r. B r.rrrrepBare ua6;nrogerrr.ul 7l'45m - 10h (UT)
BnrAeJrrrroTcfl [ne rpynlr.rpoBrtrr BCTTIJllreH. flepnan saKoHrrr,rJracb npr.lr{epHo u 8],40-,
Itot 11a flpnocrr,r Bcex oqaroB o[ycrLIJII,Icb Ao ypoBHfl ,rpHocrr{ cf ;ronHynon
(I ,',,r,1 I rr"o. xp .= 1,6). Btopa.g rpyrnl'IpoBI{a saFioIIqI'IJIacr, x t0l'.

I{a pr.rc. 7,6 grrn 29.05 1980 r. npe[cra]l.IrcHbr ABe rpyrrr,rpoBr{r{, r,rMeBrrlr4e
Mecro B rrHrepRarre rra6rrcAeHrrfi BII40,-10rl25'n. I3peMa r,rx paaAerra rrpr,rxoArrrcfl
npr.rl{eplro ua 9l'30-. l4a ptrcyrlnoB orrIerJrI,IRo RLIAIIo, tlro R npe4eJrax rpyn[n-
poBor( HairiAarr [ocJre4ylolUa-s Bcrrbl]IiHa tsoBI{IIIIaJra Ao oxorraraFrr4rr npe4brAyqeii,
a Hcnoropr,re Rcrrrrrrnr,r iloflBJrtrJrrrcr; npaxTr,rarecxr,{ oAHoBper{eHHo. l3cero Ha r{H-
'repBaJrax Harrr,rx Ha6rIoAeHuI,l ll 'realeHr,le 10 gnefi 6rrro o6napyirieHo 1r0 ulreueu-
ni,ry rpynnr,rpoBol( tscllElrltelt IIJrr.{TeJ]r,HocThIo liprrLrepso o:r 40 lrr,rn go 4 .r.

IrI'ran, B peByJrbrare r.rccJreAoBar'rr,rx IJo-(rr.rJrJ,NroB ycraHoBJrerro, rrro 1'pyrr[[r-
poBHr,r cocTofrT r,r3 B3al.{tlocBfl3&r{Frrrrx Bcfiblr]ieH, Bo3I.u{Kalolrlr,rx oArla B IIpo]lecce
lpyroit rrrrI4 oAHoBpeNIeHHo.

2. Cpanueulre rla6rrcgenurt n Ho
c perrrcrpallrrefi uarxoxo perrrreuoBcnoro rra.[yqemr'rfl

Bocno.nr,aonaBrrlr{cb rer,r r{BRecrrrrru $anrol,r, qro rrpanrr.rqecnr{ o[rrotsper,reu-
Ho c rro-sBreHI,Ie],I cBeqeHI,Ia n lJo noaur,rxaer rrnrnoe peHTlerroBoxoe r.{BJlyqer.rr{e
[6], 6rr,ro perxeHo ooilooralll{Trr Ha[rr,I na6rrogennr o peH'r1-erroBonrrrrr{ [ilHHrrrlrrd.
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,{.rra 1980-1982 rr. rrMeercrr npanrr4qecxr.r HerrpepbrBur,rft px4 perucrpaqufr no-
ToHa r4ailyqenux Coruqa B Ar4anasoHax AJrr4H nonu 0,5-4 n 1-B A. Peructpa-
rlr{fl ocyqecrBJr.EJracr, Ha aMepr4fiaHcr(rrx cnyrr{rrrax SMS n GOES, AaHHbIe
ouy6;rrraxonaHr,r B <<Solar-Geophysical Dafar>.

flocno"nrxy no[aBJrflrotrIee 6onsuruHCTBo ua6rroganurr,rxc.fl Bcnblruetlrlblx co-
lrlrmft. 6mnu cy6ncrrbrrrrr(aMr4, npelr{[e Bcero HaAo 6u"no y6e4urr,c.rr ts rotr[, uro Lrx

MOInHO HaAeE{HO COIIOCTaBr4Tr, CO BCnJreCHaMr{ MflII(OIO peHTTeHOBCI{OIO I4SJryqe-
nun. ,(,nx 34 uurepnaJroB Harrrr4x ua6nrcgeuufi 6uro BbrrroJrueHo cpaBHeHI{e xlo-
MeHTOB IIO.frBJreHI4.fl BCIIbTTIIeH C I,rOMeI{TaI[I{ Iro.trBJreHr4fl Ha}r{AOIO LIHAI4BI{AyaJIb-
HOrO peHTreHOBCr{OrO BCUJTeCHa, AJrr4reJrbHOCTb r(OTOpbrX, Har( IpaBr{rO, 6rU3Ha.
x 20-30 Nrrau. To.IHocrr, ranoro corocraBJreHr4.s B ocHoBHor\,r onpeAeJlrrJracl Toq-
Hocrbro curtrutr orcqeroB c peHrreuoBcnrax rpa$ur(oB r{ 6rr,na panna 5 uun. I-Ia
orr6pauur,rx r.lHTepBaJrax BpeMeHr4 6r,rno aapeurcrpr,rpoBano 378 peurreHoBcltrrx
BctrJIecKoB u 340 ncnuurequr,rx co6rrruft. Cnegyer orMerr4Tr,, sro ecrrd Hecl(o.[br(o
Bcrrbrrxex BoBHIdr(aJrr4 o[HoBpeMeHHo, To aro crrr,rrafloct, oAH]rM co6rrrueu. Br,r-
trOJIHerrEoe ColocTaBJreHr4e [or(a3aJro cJreAyroqee. ,(ua 100/o sc].lnecHoB He or(a3a-
Jlocb coortsercrByroqux Bctrbrmex, BosMoffiuo, DTo o6yscgsetcg reM, qro Ire
Bcer[a Mo]r{Ho ycraHoBr4rrr HaJrusue cy6BctrbureH B aKrr4BHr,rx o6nacrax, oqeHb.
6nusxrax x .rrau6y. lr,rrn 7 % Bcur,rnresur,rx co6rrrrafi ue nam.nocr, coorBercrBl4.s
B peurreuoBcl(r4x BcrrJrecnax, Itax rrpaBrrJro, gro 6r,rrr,r oseHb cna6rre cy6BcnbrrrrKI,I,
peHTTeHOBCHOe I4BIyqeHIIe OT KOTOpLIX, nO-BI4AI4MOMy, He BLIAeJI.aJIOCr Ua (lOUe
r4aryqenr4.s or trpeAbr4yrqero co6rrrraa. B o6u1eM AJr.rr 90% ncnr,rurequrrrx co6rmr.rft
6rrno uaft4euo coorBercrBr{e B peHTrerroBcnrrx BcrrJrecxax. ,(;ra ncex oro6pau-
rrblx r4rlrepBaJroB na6:rrogenr.rfi 6r,rnn rrocrpoe]rbr rparfnxr,r, r'Ae rro ocn a6crlucc
oTHJraAbIBaJrrdcb MoMeHTbI rroflBJrelrr{.s Bclrr,IlreH, a IIo ocl{ oplr4HaT - MoN{eHTr,i

tro.flBllel{rr.fl coorBercrByroqr4x BcrrJrecxoB (cu., nanpur{ep, pr4c. 2), T}ce rorr}trr
rpaSuron rlJrt4 TorrHo JrerJrr{ Ha rrpfrt{yrc, rrpoxoA-rrrrtryro rro4 yrJro]r 45o uepea ua-
qaro noopAurarl ltilu oxaaaJrracr, oqeHb 6rraanurrra x nefi. flpaurre npoBoArrJrl,Icb
MeroAoM HauMerrbrrrrrx KBaAparos. Ilro6rr yAocroBepr{Tbc.E B Totr[, qro rar(oe xo-
poruee coorBercrBr.re peaJrbHo, 6rrn crrogenlrpoBar.r cryuaftur,rit ilpoqecc. l{a nairi-
AoM I,IHrepBaJre Harrrr{x ua6"rurcger.rrnfi penrreuoBcr(r{e BcrrJrecnr{ Br{ecro Bcrr},rIrrex
corrocraBJlflJlr,rcb c lroMerrraMr4, onpe/IeJrerrHbrMr4 tro BaHorry cnyrrnriror* qrrceJr.
Bo-uepnrrx, Bo r{Horrdx cryqa.Ex rroJryqsl"r o.reHb 6olr,urofi paa6poc roqem or-
rrocrrreJrrrHo upnuofi, a Bo-BTopr,rx, flpr,rN{epr.ro AJr.rr 40o/o cly.1afiur,rx co6r,rrnr,i ne
or(aBaJIocb coorBercrBr4rr B perrrreHoBcr(olr I{BJr}2t1g111414. O4url rna tlpLrMepo]r rar{I,rx
corrocraBJreuraft noxaaaH Ha pr{c. 3. tr{rax, BbrnoJr}reHHoe r{ccJreAoBaHrre cBr4Aer0,irb-
crByeT o HecryrrafiHocrrr uafigennoro xopolxero coorBercrBr{fl Merr{Ay BcnlrrIIreq-
Ur,rltra Co6r,rTr,rflMld r4 BCITJIeCHaMI,T n{flIItolo peHTIeHoBcHoro r4BryqeHlrfl.

.[anee 6rrro sbruo[]reHo cottocrarJre]Ir4e c xoAor,r peHTreHoBcnoro I{BJr}{e}rrlfl
BLIAeJrelrHr,rx Har,rr{ rpynur.rpoBox Bcrrbrlrex. FIa puc. 4 npuue4eubr ABa npr4rrepa
TaKLIx cotrocraBJreuuft. Sgecr [o,q Hpr{Br,r}rrr peHrrer{oBcxoro r{tsJryrreulrfl (uo.uoca
0,5- 4 A) rouxaura orr{erreuhr r{oMeHTr;I rorrnJreur4-fl rcrrbllxex B paBrrnrx aH'r'rlu.r-
ur,rx o6;racrnx. Flouepa o'rr.rx o6;racrefi 4aur,r Ha ocrr opAr4rrar. Cu,norunare :rep-
TI{KaJIIrHbIe III/'IJIILI IIpOBeAe]IhI B I{OI\{O}ITLI IIOJIFIOIO yraCaHI{fI BCeX BCIILIILIOH
B rpynilI4posxe. qacro rpynlr4poBnr4 BaBepuaJrr,rcb He rroJrHbrN{ ylacarrr.rerr Bcex
BcIrbIIrIeK, a -EpI{ocrr, xaxoro-.rrra6o oqara ocraBaJracr, noBrllrrel.rHoii, tan r4 He orry-
crr4Brlrllcb Ao ypoBH.s .rrpnocrrr cuoxofiuoro (lnoxmy;ra. Ilocre ranr4x rpynnr,rpo-
BoIt Brfecro cnrouruofi npoBoAI,rlacb rxrpl{xoBafr Beprrrr(aJrb}ra.E Jrr{Hr,{.s. Touxofi
roplIBoHTaJIr,uofi .rrranr,reft upz6nzmenno o6oauaareH Mtr{Hr{Ma;rrur,rft [Jrfr Ia]rHoro
r{HrepBaJra ua6rro4enlrfi yporenr peHrreHoBcHoro r4B[yqeHr,rfl .

Bce nocrpoeHHhre rparfuxu [oxaaaJrr4, rrro BbrAeJreHH],rN,r r{ar[u rpyflnr{poB-
HaM BCrrbIrueH npal{Tr,rllecHr4 TosHo cooTBeTcTByIoT rlo Bper[eHr4 cocTa]l]r6le peHT-
reHoBcltr.re BcrlJrecr(r4, Cocrarur,rnru MEr HaBbIRaeM TaI{rre IrcrrJrecnrr, KoropLIe
o6te4r,ruaror ABa r{ 6o"nee rlH4rlBr4AyaJrbrrbrx Bcrrrecxa. ItaH npanuJro, r,rx A"rrr{-
TeJrbHocrb npeBbrlrraer 30 lruu. B c.nyuae yracaHrrfl Bcex Bcrrbrrrrex rpyn[r,rpoBnl,r
BeJrr4rruua troror(a cocraBr.roro BcrrJrecra onycxaJracb 4o {onoeoro ypoBufl pe}Ir-
reHoBcr(oro lraryqeHra.E. Sror nrrro4 rroArBeplr{Aaerrar{}r{e {orouerprauecHafl o6-
pa6otna Halrrr4x {r.r"nsnroa. Ha prc. 5 4"rrr 4ryx r{rrrepnaJron ua6rro4eirrlfi 26.06
1981 r. trpI,IBeAeHa Hpr{Ba-E cocraBHoro penrreHoBcxoro Bc[Jrecxa r4 Sorouerpll-
qecxa.E l(pr{Ba.rr, Aaroulafl xoA Maxcr4N{a"nsuoft Ho-Rpnocru ua Coruqe (ul - auu-
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Pttc, 2. Co[ocrasreune trotrcrrroB rIoEBJreHrr.s BcrIbrIIreR (ocr, a6crincc) r.I tr{oMeHToB rroEBJreEl.IE
BcrrJrecnoB lrrrrfioro peHrrelroBcxoro I,IBryqeEIIfl (ocr, opgI,Irar) gJtx 25.06 1980 r.
OTpe3ort laA ocbro afcqucc yt(ilablBaer rrurepRar BpcxIcHI{, HorAa He 6rrro rla6lrcEeHuti ncnumeH, h : 1,004 t
-l- 0,012; b:4ry2t7ry8
Pnc.3. Couocrasreur.re rrorreHToB rro.EBJrcrrr,rfl Bclllrrren (ocr, a6cqr'rcc) I,I rror{errroB nosnneRuft
co6uruii, oflpeAeJrerrrrbrx rro BaKoEy cfiy.raiiubrx.rr,rce.n (ocr, opALIHar), anr (25.06 1980 r.
Hpyrrriau[ Ha ocr{ opAri}Iar or}IcqcHbr}roilreHTbl Bcnblrrret{, EJI'I ](orop],Ix He oHa3aJocb coorBercrBl{H il cryqal"{-
sux co6urusx. IIlrpnxoBafl trpflNrarr rpoBeAeHa troE yrJrolr 45" Arrr cpaBItcHIrfl c ]luc. 2. OrIlesol{ rIaE ocblo
a6cqucc yHaBbIBacr rrHTepBar Bperrerrr{, ItorEa lc 6u,ro na6.trogeurrfi rcruurcx
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Pyc. 4. Conocrasleur.rc rpyfiflr.rpoBon Bcrlblrlefi c xoAolr perlrtelroBcr(oro rI3Jryqenl,Ifi Uttn 13,07
(a) r 15.07 1982 r. (6) (or. reltcr)

Jrr,rryAa B npor,rBRoJrrrHbrr eflr{rrr4r{lx). tDo'rouerprnqecHa.fl r{pnBrla crpol{JIaclr IIo
r4BrrepeHr{rrl{ Ha?r{Aofi aRTruJrrorl o6.nacrr,r. fopltaor'r'r'a.uLHa.rl "rItIHI{E IroA peHTre-
HoBCrtoit Hpr,rBoi,i ilor(&Br,In&cr rrrIHIIrIaJIbHr,Iti ypoteHE, peI'ITreIIoBcr(olo L{3Jry-

lreHrrfi, a Jrrrlrr,lfl rtoA FIa-KpI,IBoit iloHaBbIBaer ypoBe]IL flpnoorll r[loxHy.na. flo4
ocblo a6cqr,rcc orpaHrlqeHHbrMrr ropr,{BoHTaJrE,Hbi.tfll orpeSI{al{I{ yr(a3aHbI A.rII'ITeJIb-
Hoc.rr,r Bcnr,rlren B RaTliAofi aHTI,IBHoft o6laotr,r, EOMepa HoTopblx npI{BeAeHi,I pfl-
[o]r. B cJryarae rrpoAoJriHarorlrrxc-s Bcnbrrrren npfir,Iafl Baxal{q Baercrl crpeJlItofi.

Ha pnc. 5, o nr.r4ulr ABe lrpyrfltrpoRr(I{ Bc[IJu]eH' It Sltt0m rrpxocrl rlepBofi
r.r3 r.rtrx lrorrr,rSr,rJracrr Ao .flpnocrr,r rpronx;r.r163. fIpr.ruepr.Io K B'rt5tI peHTI'eHOBCHOe

r43,rryrreHl,Ie Tar(?He AocTI{rJro r{IIHI4N'IaJrbrroro SHaqe}Iufl. 3aTe}I l{aalaJrlrcb HoBa.tr

r.pyIIIIa tsc[bIIUeH LI HoBbIfi peIIrIeHoBCItI,lft BC[J]eCK. Ha puc.5, 6 npe4CraBJIella
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Pne. 5. Conoctasueu[e Rpr,rBoft cocraBuoro penrreuoBcr{oro BcrrJrecna c {oronrerpnuecxort Kpr.r-
Bofi Maxcr4Marrr,Eoft H,-.spxocrrr Ea Corrnrle AJrE 26.06 19Bl r. B ,rurepBaJrax 6h{6m-
8h50mur (a) u tth00m-i.4h10mur (6) (or. rercr)

OAHa Bcnr,ImeqHaf rpyrlnl{poBl{a, B0BIII,IKIIIafl rIpIlIN{epHo B tth. }t ronqy Ha6rro-
AeHr.r.E (14h10m) BcrrJrecxrr B AByx anrr4Blrbrx o6.nacrsx erqe paBBr4BaJrrrcb. Peur-
reHoBcnrrft cocraBHofi BcfrJrecH Tar(He Haqarp.E B Llt, lr B r{eJroM BoBpacraJr Ha
trpor.E?HeHtrr4 paccMaTpr{Bae}rofo rrrrrepBaJra BpeMeHr{. Ha pracyuxax Br{AHo He-
trJroxoe cooTBeTcTBr{e Me}r{[y peHTreHoBc]rr4Mr{ r{ Ho-xpraerrrru. Br,rna rrccJreAo-
Balra ran)r{e HpoccftoppeJr.Erlrr.E o6eux fiap Kpr4Bbrx, [pe4craBJreHHr,rx Ha prrc. 5.
,{nn nam4ofi Hpranoft trpoBogrdJrc.n cpeguuft ypoBerrb, r4 or Hero orcsr4TbrBarrrcb
aMlJrr.rTyAr,I oTItJIoHeHr4fi. Br,rsracfleur{fl, IlpoBe[eHHIJe Iro ETrrM oTcseTaM, AaJII4
Hoa{{raqneur r(opperrnr{r4r{, paBHErfi 0,63 Arrfl HprdBbrx Ha pr4c. 5, a v 0,62 gln
r(pr{Br,rx Ha pr{c. 5, 6.

I4raH, B peByJrr,rare Br,rloJrHeHHoro aHaJrrraa s g0o/o cryqaeB 6r,rno uafigeno
Xopomee npelreuu6e cooTBercrBr4e Melr{Ay Bctrbr[resHbrulr co6rrrragMr{ r{ orAeJrb-
HLIMII peHTIeHOBCKr4Mrl BCrrJreCr(aMr{. vCranosreuo [aJree, uro xanr4oft rpyfltrr4-
poBr(e BcrrbrrrreH ua connqe coorBeTcrByeT cocTaBHoft scurecx M.ErKofo peHTre-
HoBcItoro r{BryqeHu.E. B uepuogrr Bbrcoroft conue.rnofi ar(rrrBuocrrr rar(rre BcrrJrec-
Hr{ HerrpepbrBuo cJreAyror oAr.rn Ba Apyrr4M. Suaunr, B aro BpeMrr Ha CorHrIe
HenpepLIBHO O6paSyrOTCrr rpyl[llpoBnrT BcrErlreH, T. e. oHrr .flBJr.frroTc.s xapaK-
TepHbllr cB oft crB oM np o.fl B JreHr4.E B crrbrrrrequoft axr uBEo crr4.

3. Cuenrpa,rnnr,rft arraJrrra peuTrerroBcxoro uailytreuu.fl

tr{ltea neupepLrBELIfi p.EA peHTreHoBcltrlx [aHHErx, x{oir{Ho rrpoBeprrrb r[ AotroJr-
Hr{Tb re [epr4o4r4qHocrr{, qro 6r,rnr.r nanrn EaftAeHr,r B [4] uo HectrJromubrM pflAaM
Ra6nrogeulrft Bcur,rruen. Ars eroro rrB <Solar-Geophysical Datu [7-9] 6rrno
nr,I6pano rpl4 rrlrrepBaJra c xopolrr4M HaqecrBoM BoctrpordBBe[eHr{.rr Batrrrcr{ pelrr-
relloBcnoro r4arryqeHr.rr: 22-30.06 t9B1 r., 06-22.10 19Bt r. u t0-2L,07
1862 r. BcurrrrHu rleptsblx [Byx r4HrepBarroB rlccJre[oBaJrrlcb Har\{rl n [4J, a rpe-
tvfi 6:.;,n r4ayqeu rerrepb [orroJrHrlreJrbuo.

flo npr.rerru .norapu{ua rrorona perrrreHoBcnoro r{BflyqeHrrfl [eJraJrr4cb or-
cserll aMtrJrr,rry[br c rrraroM t0 nruu. flonyulrnoc6 rpr.{ }raccr{Ba IaHHbrx c qtrclroM
Tosex 123L, 2438 n 7725 coorBercrBeHHo yr(aaaHr,rbrN{ Br,rme [araM. CueHrpalr-
nr,rft ana.nraB npoBoAr4Jrcrr MeroAoM HaJrolr{eHr4r anox [10, 1t]. PaccmarprrBaJrtrcr
nBa qacrorHbrx Ar{arraaoua 100-830 r 28-180 MHfr{ [r.E 6onee yBepeur{oro Br,r-
neJrerrl4fl paaubrx snaseuufi [eprroAoB. Ha prc.6 upe4cranJrerrbr rprr r,ra rnecru
troilyseHHrrx clenTpoB MotrIuocrr{. Bce cuexrprr o6uapyxrr{Jrrr HaJrr{qr4e pflAa [o-
4 l[as. I{puucHoii o6ceplatopl,rlr, r. LXXIV 97
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Pnc. 6 (ononvaur.re)
,a 

- 22-30.06 1981 r., Euana3oH qacror 100-830 MKIrI; 6 -2 2-80.06 1981 r., Z8-180 nrHlql a -10-21.07 1982 r., 28-180 MHIU; ocl, a6crllrcc - qacoru B MHfq, ocb opgrrHar - HBaEpar aMtrJrtrryAbr
.HOpMr4pOBaHHOrO C[eHTpa B npOrrBBOJrbEbrX CAr.rHtrrIax, rrlrptrxoBarr JrrrHufr - ypoBeHr, 30

'croBeprrElx, trpeBbrruarcqr4x ypoBerrb 3o uepraoAoB? noropbre trprrBeAer{br B Ta6-
.JIuqe. CroAa nre AJrfl cpaBlreHu.tr BKilIoqeHr,r flepr4o[r,r, Haft,(eHHr,re HaMrr tro BCtrbrrtr-
HaM. B ta6nlrqe AJrfl Hall{Aoro trHrepBaJla Ea6JrrogeHuft BepxHrr.fl crpoqxa coor-
-BercrByer peHTreHoBcHoMy r.r3ilyqeu[ro, a Hr{?r{H.trfi - Bctrbrml(aM. SBSSAOSHaME
OTMeqeHbI IIuItrt, troJlo,fieul{e ROTOpLIX B CnexTpax MorqHOCrr{ 6nzAXo H trOJroxte-
HI4ro cyroqElrx rapr{oHrrx. flo.ssneHue cyroqHbrx fapMolrtrH rrpr{ ar{aJrtrBe Henpe-
pbrBHbrx peHTrerroBoltldx Aarrlrblx HeolItI4AaIrHo. OHo, Bo3Molnrlo? o6yciloBIeHo
paBHbIME trpr4ql,rHaMl4. Tax, Srantznur,re rrr4nr{, 6.nuaxr.re H rapMorrr4KaM cyroK,
lforyr trogBr{Tbc.fi B Tor,r cryqae, ecJrr4 cpe4nraft r{HTepBaJr Ha6rro[eHuft ua cuyr-
Hrrr(e oAr4H rr ror )r(e v, eclrvr oH )Hecrr(o [pr4BrrSarr H cyrHaM. 3ra npo6reMa oc-
TaeTcfl oTHptrITOft r4 Tpe6yeT TqaTeJrbrroro uccJreAoBarrr[.fr.

Hago otrrtetr4T6, qTo Ila paccMoTpelrHr,rx rraMr4 He6oJrbmrrx r{rrrepBaJrax peHT-
relloBcr(I4x Aar{ELrx, a ran}He Ea6rloEeHr4ft ncnnruen [4j ue BbrfiBr1.rrcfl, rreprro[
160 rtnu, xotopr,rft 6rrn o6uapylneu B 112-L41 tro 6orEmoMy NraccrrBy AaHHr;rx.
3ro pacxox[el{rde, BoBMox{Ho, o6t.scusercfl reY, rrro corJracno [15] HoJre6aHr{fl
c [eprroAoM 160- uenocroflHHlr rro aMrrJrr4TyAe, BperfeHaMtr oHrr rrpar(rr4qecnfi
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zcqeaaror, a BareM Boaurrr(aror BEoBb c rofi ffie r{Jrr{ troqrrr roft x{e rfaaofi. Momer
6rrm, so BpeMr sbrcoroft conneqnofi ar(rrdBHocrlr, n r(oropoMy orHocflTcfi lraml[
na6rrogeuu.E, aror trepraoA Ee BcerAa rrpo.EBJrflercfi Bo Bctrbrrtreqnoft axrr(Brrocrr
Connqa.

' l(a trpr{BeAeuEoft ra6nuqr,r BrrAHo, qro Hexoropbre trep[ogbr B rrI{TepBaJIe or
20 u go 220 mu:u onaBaJrrrcb 6;iuaruuu 4rr o6oux Br(AoB na6uro4enufi. IIo pear-
feHoBcRr(M He[pepbrBHbrM MaccrrBaM AaHHbrx Mbr cMorJrrlr nafttu tr pfiA ropaBAo
6orrmrax AocroBepubrx nepr4oAoB - or 236 ro 578 Mrrrr, noropbre HeBoBMolnEo
6ruro uaftru tro HarnrrM HecuJrornrrbrM MaccuBaM Bcrrbrrrrer. Ilepuogu 20-30 rvruu
cooTBeTcTByIOT UO.flBJIeHUTO OTAeJTBHbTX peIITTeEOBCI(UX BCtrJTeCROB r[, .cJreAOBa-
raJrBrro, orleJrbrrrrx BctrBrrnequbrx co6rrruft. flepuogrr or 40 Ao 578 mun xapanre-
plISyIoT rroBTopff eMocTB co cTaBrrbrx B crrJrecRoB, T. e. troBTopfi eMocTB BctrBlmeqHErx
rpyrrnupoBor(.

3aftilroqerrle

trilcc.ne4oranrre Bctrbrmequofi axrusuocrr{ scero Coruqa s 1980-1982 rr..,
BblrroJrHeHrroe uo Ho-{r4JrbMaM Hpurucxoft acrpo{uauuecxofr o6ceprarop[tr(, rro-
I(A3AJIO, IITO BCIIbIIIHIII UMEIOT TEHAEHqUI TPYIItrIIPOBATbC-fl BO BPEMEEII. TPYO.
trI4poBru,t o6paayrorcx rar(r{Mrr. BBauMocB.fiaarrlrbrMr[ BctrBrrrrnaMu, rra r(oropbrx
$axr,qafl uocJre4yrcqar BoBrrrrnaer Ao or(ourrauu.fi upe4rr4yqeft, trpurreM Moryr
uMerb Mecro rr ognoBpeMerrrrbre BctrbrmftE. Ipyuuzponnrr orAeJrsrorcs oAEa
ot 4pyrofi upoMerr(yrr(aMtr BpeMeHr( B rrecr(oJrrno Murryr,. B reqeuue r(oropbrx
Bclrbrltren na Connqe trpanTurrecntr Eer.
- ConocraBJreutre H.r-{urruoB c pertrcrpaqueft M.Err(oro perrrreuoBcxoro rraJry-
qeHr,r.E ()," 0,5-4 A) nonaaaro, qro s 900/o cryrraeB orrpeAeJreHrroMy BctrbrmeqHoMy
eo6rrruro qoorBercrBoBar tro BpeMeur{ trrrArrBtrAyanrnrrfi perrrrerroBcrrlfr Bctrrecx, .

a rpyu[[poBr(aM BctrbrEex coorBercrBoBaJru cocraBurle BctrJrecfiu, o6rr.rgo o6re-
AI,IIIE loquE AB A I{ 6ONEE I,IHAI,IBIIIYAJIbHbIX BCIIJIECHA.

Cuexrparrurrft ananua rpex nrr6paHnhrx MaccrdBoB peurreHoBcnrnx na6nro'-
Aeuufi 4rrarenrubcrbro or I rc 17 [neft uonaaail Hailtrque pflAa AocroBepur,rx rre-
ptroAoB or 20 go 578 ruun. flepraogrr 20-30 MuH coorBercrByrcr rroflBJrenr{ro or-
[eJrbHEx ncurrrren, a [eptroAr,r or 40 4o 578 rvruu xapanrepr{Byror troBropfieMocrb
BctrblmeqHbrx rpytrtr?rpoBon. 

.

Brruornesuoe ucc;reAoBauue ronoptrT o roM, qro B roAbr srrcorofi co.irresuoft
afiTuBrocrrr Bctrblmxr{ r{Melor reHAerrlraro BoautrHarb ne 6ecuoprAorrno Bo Bpe-
MeIItr, a B Br,Ile orAeJrbH6rx [ocJreAoBaTeJrsHsrx r{MrryJrbcoB-rpytrtrtrpoBolt.

flpra ucc;regoBarrr{r4 pe}rrreuoBcnrrx MaccuBoB B ux cner(rpax rroquoctu 6rr-
nu o6napyrneHbr cyroqrrbre rapMoHrrrutr, rro.EBJreEue fioropbrx HeoHrrAaHrro rr rpe-
6yer o6rrcuerrrrff.

Ilpznouy 6.naro4apnocm E. M. BraguutrpcnoMy n B. A. Itorony aa IroJreB-
roe o6cyx4enrae pa6orbr, a rar(E(e C. A. Bongapeuxo Ba Bbrqucreur4fi rra 3BM.

.(exa6pr 1984 r.

JlEreparypa
'1,. Itacuncnuil B, B, O recryuafiroctu.npeueuu6ro pfl[a Bctrbrmer rl trprrrruuuo-cBffBaEubrs

xporrroc{epuue BctrBlmrrr.- B rr.: llccre4orauraf tto reoMaruerrraMy, aopouoMrrrr u
{naune Coauqa. ?Ipnyrcn, 1971, nnn, 20, c. 52.

2. ASanacoeeaB.trl.,JfanmyxoaA.il.,ffaetoeILI.O rore6asusxatuoc{epnCorurla,-
B nn.: Tlccre4onannfl RocMr{qecRoft ruaaurr. M.: trI3M?IPAH, 1980, c. 5.

3. Oeupt M. .6, O rnaaratrepraoAuquocrfi BctrBrmeqEoft arrr,rssoctra Conuqa.- Actpon.
rtrtrpr.r 1982, N 1247, c. 2.
A6paneruno B. trL, Oaupo M. .B. O HsaauneprlogfisEocrlr acnrrureqsort antraRsoctu Cors-
qa,- llas. Hprru. acrpo{raa. o6c.,, 7984, r. 70.
'Oeupa M, 8,, Ilan 7.-7. Crpyxtypa Marrrr{rrroro troJr.fi I4 Bctrblrtrequas axtusuoctr s o6-
racrr.r Mc Math 9740 (ort.q6ps 1968 r.).- llan. Itpnn. acrpo{ra. o6c.., 1981, r. 63,
c.46.

6. Teske R. G., Thonras R. ,I . Solar solt X-rays and Solar Activitv. I: Relationships bet-
wecn reported flares ancl radio bursts and X-ray bursts.- Solar Ph1,s., 1969, vol. B,
p. 348.

7. Solar-Gcophysical Data,1981, N 448, Pt. II.
8. Solar-Geophysical Data, 1982, N 452, Pt. II.
9. Solar-Geophvsical Data, 1983, N 1r6t, Pt. II.

4.

5.



1ii,

11.

12.

13.

!om_oe B. 4,, Ceeepu,wil A, 8,, Ilan T, T,l4ccrcgoBaurre rto6altunx role6auuft Colnqa.
II. Pesyrr,rarrr ua6ruo4enufts 4,974-1980rr., ux aEaJrr4B r.r Hexoropbre nr,rnogu.- trilar.
Itpuu. actpo{ue.'o6c., 1983, r. 66, c. 3.
A6panenno 8.2,, Paunoecnufi [. E. Ay.a'rrorrra MeroAa HaJrox{errrrn atrox rr Sypre-rpe-
o6paaorarraa Aalrllbrx. Brrassrae EaJrl{qur rpeuAa rra pesyJrsratrr o6pa6ornu- lannrix,
EepaBrroMepEo pacrpeAeJrerrrrbrx rro BpeMeEr.r.- ?Ian. Hpnlr. acrpoSraa, o6c., 1988, r. OO,
c. 71.
?arulanoe B, 1., Itacuncnufi, B. B. flpoxnneurae rro6alr,nrrx nylrcaquft Conuqa B perrr-
reEoBcltor{ ALIarIaSoEe.- B nu.:--I{ccueToBaIrLIE tro reoMarEeTr{aMy, aaporroMr.ru r,r Sraaiare
Connqa. tr{pHyrcx, 1983, nuu. 65, c. 32.
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-

Cotuqa.- tr4an. Iiprru. acrporfraa. o6c., 1986, r. 73.
75, Ceoeprtatrt A. 8., I{ont,ort B, A., [an,7. 7. F(onc6anun i

Hcro clrpoeur,rrr. Acrpou. ?r{yp[., 1979, r. 56, ni,it. 6,

vllri 527.75,78

XAPAIT TEPHbIE I{3MEHEHI4 fl
CO BPEMEHEM B CTPYITTYPE PflAA

XPOMOCOEPHbIX OBPASOBAHI4I;{

JI. I. Hapramora

flo Ho-Sraur,uaM rrByrlaJrlrcb IrBMeEeEI,rE u c,rpX,xrype 55 cucreM soronoueq r,r aporrubrx BoJro-
r(oE B cBff3Ir co scnblmraMlr. flpocneEteEa rafiE(e:aBoflroqIIE crrcreM6r trereJrb Ea.JrrrM6e. flonaeauo,
IITO rrrl4prrEa TeMEbIxr,I cBeTJrbIxBoJroItoEoqI{apoIIEbIx BoJIor(oE, CooTaBJTEIoIqIIX AaEEEIe CI4CTo-

MEr' yMeubmaerca Bo BpeM.E Bctrrrrflnu tr yBeilrlqrrBaercr trocfle Eee B cpeArreM B 1,86t 0,02 pa-
aa. B taxor,l E(e Irpotropqlrla cnaqaJra pacrer, a BareM y6rrraer qrrcJro artrx oJroMerrroB B crdc-
TeMo. AaEEaE uepectpoftna trpo[cxoAur, tro-BlrAuMoMy, tro trptrqlrEe trpeBpaqeur.rff oJroMeEToB

crrctoM uB oAEoI(oMtroEeETEEIx o6paaoaauuft B AByxr(oMtroEeETEbre z qao6opor coorBercTBeEEo
tryrert ux.paaABoeurrffrr BoccrauoBJreEr,ra Kan qeJroro, Ha6rro4arr,rcr, rafiE{e clyqar4 paaABoe-
EI{E trETEJIb.

PECULIAR TIME-DEPENDENT CHANGES OF SOME CHROMOSPHERIC FOR-
MATION STRUCTURES, by Z. G. Kartashoua.- Changes in structures of 55 fibrils and
arch filament systems (AFS) aro being studied as flare dependent. The evolution of loop sys-
tems on the limb in Ho, lino has been traced. It has been found, that the width of dark and
light fibrils and arch filaments that compose the two-component systems in question decrea-
ses during the flare and afterwards it increases in average by 1.86 LOpz times. The num-
ber of elementsin the system is increasingandthenconsequentlydecreasing, too, by the same
number of times. Such a reconstruction is probably cartsed by tho transformation of ele-
ments in the system from a single-component formation into two-component and vice versa:
at first due to their bifurcating and then to the following reestablishment of the intdger.
Some case of loop bifurcation were also observed.

Haz6o.nee 6rrcrpue rr BHaqrrreJrbHbre.trepeMeHbr B crpynrype xpoMoc{epbr
trpoucxoArrr o6brsHo Bo BpeMrI BcrrbrrueK. Srra raeMeneRrz.s o6ycroBileHbl, tro-
BrrAI4MoMy, pocToM Harrp.fl,r(eHHocTlr r4 uepecTpoftHofi crpynTypr,r MarHrITHbrx rro-
ileft U-41, paaorpeBoM xpoMoc{eprr [5], cMeHoft xapafi.repa Anurxesuft [6].
Xporuoc{epHbre o6paBoBal{tr{.a, 6y4r ro S;roxxyrrr r{Jrrr flApa BcurrureqHofi eurac-
crrrr, pacfioJlaraloTcrr B cooTBgTCTBEr4 co cTpyr{Typoft MarHr4rHbrx r]oJreft [7, B].
Bonoxouqa u aporlul;re BoJroHHa paBBrlBarorquxo.E axTuBrrbrx o6Jracreft flextar
upuMepHo rro HatrpaBJreHuro MarHurHbrx auroBbrx Jrrrrrr4ft [9, 10].

B t1l-131 lraMr 6buro ionaaauo, nro xpoMoc{epuue o6paaoBaur,ra (Snon-
nyJr6l, clrcTeMbr BoJroHoHeq, BOJTOI(Ha I[ Ep.) COCTO.flT B O6qeM Cilyqae r43.Epr(t4x r4

reMHbrx eJreMeHroB, r. e. r4Meror AByxHoMnorreHrHyrc cTpyr(Typy. Tax, {.nox-
r(yJIbI B cBere JIIrHuu Hc(, cRraAbrBarorcrr rrB rlepeMelfiarorqr{xcfi .Epr(ux r/t TeMHbrx
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Puc. 1, Csnuon yqacrna paBBrr-
roii aHrnnuort o6;racrn L7,07
1C80 r. (141'30m U't) n rleurpe
rrnr'rn IJo
OIEa uB cucTeu BoJIoHorreII BbrAcJrcna
cHo6HaMu

Pnc. 2. Curlrxn paaBuBaToqeft-
cfr aRrlrsroft o6,ractr.r 22,06
1984 r. B qeurpe rfirrrti Ho Ara
EecKoJrERUX MOMeETOB BpeMeEIr
(o6h1sm (a), o6h29m (6), o6h44m
(d), 07h0lm (a) uT)
Crpeurauu yfiaoauo IrarlpaBJreHlre

$oronlerpu.recrrrx paapeaoB crrcreMbl
apoqHbrx BoJronoH, [pnBeEeH[rblx Ea
puc. 4

yAeJrRoB uilu qenoqe11 .spHIIx tr qetroqe6 reMHbIx yaeJIItOB Ut-131, a cucreMbl
riologoueq - trB rlepeAyroqrrxc.E Melr(Ay co6oft cBerJrnrx r( TeMrrbrx BoJronolreq

trpr,lMepHo olIIHaRoBbIx paBMepoB, IIptrMbII(aIOqI4x OAHUM I,IJIU AByMfi fioHqaMtr
x-{nonny.laM IIJIII trfruaM. flpurrrep CUcTeMbI BoJIoRoHeI{ trol(aaaH Ha pvc. 1-

(Crnr. Cno6nu). Bolononqa B cl{creMe ilu6o 'trapa_fiJleJlbubl, JIu6o paoxo[,ft'Iafr
BeepoM. ftaxr[as crrcreMa BoJronorreq coAepE(rlr o6r,rsuo HecnoJrbno cBerJrblx tr
reMnhrx aJreMeuroB (crvr. puc. t). Cornacno c[enrpaJrbnbrM rra6JrroAeHr[.EM crr-qry--

Ma BoJrorto*eq Br,rAEa , oi-^.H* r.rr* cucreMa cBerJrurx z reMHbrx mrpr[xoB [13].
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OseHr, sacro Ha6rroAalorc.E gnofiurre BoJroKouqa - cr{creMr,r, cocro.r{u{r4e qaqe
Bcero rrB [Byx reMHbIx BoJroHoHerI I{ cBerJroro BoJroI{oHrIa Me}I{Ay HIrM]4r .nn6o na-
pbr BoJrol(oHer{ - cBeTJrOrO r4 TeMHOTO, a IrHOrAa AByX CBeTJrbrX BOJTOKOHeq, pa3-
[eJreuHbrx o[Hr4M reMHbrM U2, 74, l5].

Cuc:renar,r BoJIofioueq, coeAlaHrloqrre xBocroBr,re 14 JrrrAtrpyrcque r.srHa ar(rr4B-
nofi o6racrr4 B trepBble aracbr 14 Aalr{e AHr{ ee cyqecrBoBaHr{.fl, rrpl4HflTo HaabrBarb
cr.rcteuofi aposur,Ix BoJIor(oH (AFS), xors r6nraau r'am6a ouu qacro EpeAcraBJrflror
co6oft Tar(r4e ?fie trJrocnl4e o6paaonauu.E, Har( lr nro6ue gpyrrre cr{creM},r BoJror(oHer{.
Ha gucxe cl[crel\{bl apoqur,Ix BoJror(oH uop{o.rrorraqecxr.r BCerAa nogo6Hu cr4cre-
]vlanl BoJloltoueq. OorocHr{Mnr{ l,ro.rro4ofi axrrannoft o6lacrr,r c serxofi cr.rcrelroft
aporIHr,Ix BoJroItoH rlor(aBaHbr Ha pzc. 2. Apovnrre BoJIoHHa, I{aI{ 14 BoJroHoHqa,
HepeAI{o cocraBJl.rlror 4nofinr,re cr4creMbr. fdrofiHr,re o6paaonanufl Bcrpearalorcfl
r{ B yBeJrnoBofi crpyHrype {rorxynon. ,{,noficrBeHHocrb crpynrypr,r csoficrseHHa
r4 BcEbl[resurrrt o6paaoBaHI,I.s]vI. Tax, s [16] r4ccJreAyercfl [Bofi]raf iMl,rccr4.fl
B cfieHrpe rraM6osofi BcnrilrrKrr. Paagnoeurae B0nhrlxeqHofi ,nenTbr orrl{cl]ltaJrocb
e [17]. B atofi cB.EBpI y]recrHo yrroN{.EHyrb'ror rf anr, qro B crryqae BoaHr,rx}iouenr4fl
BCflITTITIHI{ B CI{Crel,Ie BoJrOItoHeI{ uIIt4 CtLCTeMe l{enoqeH drnOXXyltubtr yBeJrr{oB
Bcrrr,r[reqHafl DMr{ccrrfl paBBr4Baerc.E rro.f,pr{ol,ry I{oMnoHeHry U21, He ucx.nloueuo,
qro 14 B cilyrrarrx, orucaHHblx B [16, 17l, gsofr.clBeHHocrb Bcr]brlxerruoft alrlrccuu
ecrb peayrrbrar paaBrarr{.fl Borrbrrxxr{ [o ronnofi crpynrype xpouoc{epr,r. B tl8]
onI4cr,IBaJlr4cr 4rofiurre crpyr{Typbr s rraM6onrrx BcrrLJr[Hax, [o cBorrM Ilonepeq-
Hr,rr,r paaMepaM Ha rropn4ox npeBocxoAflulue Asofiubre BoJroxoHqa. Ilo-nu4ur{otr{y,
AaoficrneHnocrb xapaxTepHa gra o6paaonanrari He roJrbno paaJrzqubrx TlrrroB, Ho
I4 paBJTI{rIHr,rx uaCrUra6On,

B MHorosr4creunoft .nrareparype (narpuuep, 119-221) ro r{ccJreAoBa}rprro
crpyKTypbl xpouoc{epr,I uacro o6parqaercfl BHI4MaHrre Ha .flBJreHr4e aHTrdBr4Baqr4r4
BoJror(oueq, a rarll{e cvcreM apoqHblx BoJronoH B cB-s3rr co Bcnbrltxanrz. fleJrenr,Ie
aHrttBI{BaIlI4rr BoJroxoHerl r4ayrraJrocb HaMrr panee s U2l, r[e orMeqaJrocr, o6paso-
BaHr{e yropflAoqeHuux (pery.napurrx) cl4creM BoJror(oHerl Bo BpeMrr BcrrbrrrreK u
uoapuaurafi. 3Aecr, )r{e BblsBJr.flIorc-rr xapanTepHbre rrarfeHeHr4fl B qr4cJre r4 [orrepeq-
HLIX pa3Mepax AJIeMeHTOB B CI{CTeMaX BOJIOKOHeI{ 14 apOtI}IbIx BOJIOITOH BO BpeI,LrI
BcIILIITeH, I4MeIOqIIe nprIMOe OTHOIxeIrI4e x upo6nelre AByxxoMnoHelrTlrocTtr r4

r.r nperr{Ae ncero 4oofi crBeHHocrl4 xpouoc{epnr,rx o6paaonanzfi . Ananorr4qubre r4B-
MeHerII4fl co BpeMeueu o6uapymr{Barorc.E B cr{creMe nereJrb ua .nuu6e, a rax}r{e
B orAeJrbuoM yqacrre {roxxyron.

1. Ha6rro4erux rt o6pa6orxa

MarepuanoM AJr.E I{ccJreAoBaHr4.rr rrocJrymra"nra Ho-{u;rr,lru 19 ax?r{BHr,rx o6-
Jracrefi, noryqeuuble npl4 xoporurax raao6pa?r{eHr4.Ex Ha HopoHorpa{e }tf-1 Hprrnr-
cxofi acrpo$zanuecxofi o6cepnaropr4rr B rrepuog 1978-1984 rr. Ha6rro4eurax
npoBoAr4Jrr4cr c tr4II@ <FIaIlel c norocofi nporycxaHrrx 0,5 A 14 c BlrxoAor\r B r(pl,r-
Jrbfl Ao -F1,0 A. ,E,ualrerp raao6pamenua Conuqa na {ra"irmporpaMMax cocratsJrrrrr
120 rrru trpr4 yrJroBoM paBperxeHum Ha rrJreHxe He xyx{e l' 123J. Itpyxrox pacce.rr-
rrr,r.E cocraBJrfler onoJro 1",9. Itlruelrarorpa$rapoBaHrre rrpoBoAr{Jrocb Ha HoHTpacr-
Hyro MeJrr(oaepur4cryro rrJreuxy <tr4aouauxpou 18 (28)> rpr{ qacrore cr,euHu B -12 lnagplwuH, rlpel{MyrqecrBeHHo B r{errrpe rr4ntit4 Ho, .uenpepbrBHo B Terrerrr4e
or o[Horo [o HecxoJlbnr,rx qaco]1, 3a npeua na6.nrogenr,rfi n xam4ofi rra paaBrrrbrx
axrr4BHbrx o6"nacrefi rrpol4soluJrr.r no xpafinei,i Mepe oAlra Bcrrbrrxna 6ar.na 1 (r,rrror4a
6a.nna 2) u png cy6ncur,rnre:x rrilu lrie ?oJrbr{o HecxoJrbxo cy6ncnr,rrueH. Cy6ncnrrru-
r(I4 HepeAHo rrpoficxo4rtJrr{ ceprr.rrr'rrr c r4HTepBaJrorr n 5-10 ur.ru. B rroJroAr,rx
aHTI{BHLIX o6nactgx ua6rro4anz0b Jlurxb I{eJrItLIe Borrblrrreq}Ere no.flpqaHr4.B, irTO

xapaKrepHo AJr.s etoft cra4rar{ paBBr{Tra.s aHTr4BHort o6.nacrra.
Ha Su.nr,uax 6rrro oro6pano 55 nau6onee y[op.rrAorreH]rbrx r{ B r{eJroil{ ycroft-

TII4BLIX CI4CTeM IIapaJIIIeJIbIIbIX BOJIOI(oEeI{ I4 apOqHLIx BOJIOITOH, OTJTI4TIaIOqI4XCE
B To }I{e BpeMfl Bar{erHblMr4 xone6anra.glrr{ co Bper{eHer,r B rtoilI4qecrBe r4 norrepeq-
HLrx paaMepax rrx DJreMeHroB. Vqr.r:rbrsa.fl uo xpaiiueft Mepe BHeruHee cxo4crBo
cr4crer,I BoJroHoHeI{ I{ cl4creM aporrHr,rx BoJronou, HaH Te? Tar( r4 Apyrr4e o6paaoua-
uza 6y4elt rraablBarb (aa lrcrnroueurreM orAeJrE,Hr,rx cnyuaen) o[r4HaxoBo - ctb
crelrofi BoJronouer{.
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Itponre cr{creM BoJroxoHer{, 6rrra raxrxe trpocJre}fieHa eBoJrroqr,rfl cr4creMlr rre-
rerr, ua6,nroAasrefics Ha Ioro-Barla,qHoM yrlacrHe .nlru6a 2L.05 L984 r. (06n{Qm -08h00*). Bpeux BAecb rr AaJree BCroAy MrrpoBoe. Ilepnue rrerJrr.( crlcrer{br rroflBrr-
JIUC6 AO HAqAJIA I(IIIHOCbEMI(U.

B Raqecrse trapar\{erpa, xapaxrepr4ayroqero crpynrypy cl{creM BoJroRoHeI{
n Haxgnrft orgenlnrrft NroMeHr BpeMeHIl, 6rrna nrr6paua, rtan r{ paHee lI2), seiln-
qIlI}Ia cpeAHero paccToflHrr.fr Me]r{Ay cepeAI4}IaMV coceAHrrx Ter,rHbrx r4 cBerJrbrx
aJleMerrroB - rrrar crrcreMr,r r. flocxonrxy B cl{crer{ax trapaJrJreJrbrrbrx BoJrol(oHer{
cBerJrr,re r{ Te}rHbIe aJIeMeHTbI o6rrsuo recHo rIpLIMr,IHaIor Apyr K Apyry, ro Irrar
crrcreMbr B ro )fie BpeM.E xapar(reprlayer cpegHrrfi uonepeunrrft paa,uep cBerJIbIx I{
TeMHrrx gJIeMeHToB crrcrelrbr. Bennqrana uara crrcreMLr otrpeAeJlflJracb coorHollre-
HtreM r : ll(n- t), rge I - nouepeuunft paauep crdcreMbl, r. e. paccrof,Hrte lre?il[y
cepeAurraMrl npafinrx BoJIoHoHerI crlcreMr,I? n - qucilo cBerJlr,rx rr reMHbrx BoJro-
aouer{ (onrrouaa xpaenrre). O6parnaa BeJIr{qr{Ha (n- 1)ll ecrb qr4cro BoJror(oHer{,
trprrxoA.rrqrrxcfi Ha eArrHr,rqy AJrrdHr,r crrcreMbr B rrolepequoM HatrpaBJreuuu. Bern-
.Iuurrlr{zo[peAeJIsilvrcbtrocHrrMHaMBr{etrrpeJrtrtt4trtl yBeJlr4qeur{br,r.ratt-16 paa.
Brr6pauurre cr{creMbr BoJronoueq cocraBJr.trJrl{ B trotrepeqnl{Ke or 20 4o 50". Tov-
EOCTT, OtrpeAeJleHrl.fl rrrara cr{cTeMbr 3aBrrcrrr oT TorrHocru HaBeAeHr4fl r{a HpaeBbre
BoJronour{a cr{creMbr rrpu rrBMepeur4r{ rrotrepesuoro paBMepa cracreMbr. Cpe4uenna4-
.paruquarr oruu6xa BeruquHbr rxara cocraBJr.fler trpr.rMepHo 6 : 

=|_ 
0",3.

tr4anaepeuza urara B xarHAofi r4B cr4creNr IrpoBoAldJrrrcb roJrbno rro HaApaM c xo-
polllrMr( uao6paxteurrflMr{. C;re4yer rroMHr4Tr,, qTotrrsl,rer{eHr{.fr B crpyr(Type xpoN{o-
c{epuux o6pasonaur.rfi, o Horopr,rx BAecb 6yger wgru peqb, trpoucxoA.Er no xpafi-
Hefi uepe B reqeHue HecnoJrbnr4x rvrrrHyr r.r rrpocJre]r{rdBarorc.rr rra Harrrr4x $unruax
tro Hecr{oJrr,r(rdM AecflrxaM nocJreAoBareJrbHblx Ha[poB. floarouy oHr{ HI{HorrrI
o6paaou He Moryr 6r,rrr, Br,rasaHr,r no;re6aur{.rrl{rr fiaqecraa rnao6parxeur.rfi or HaApa
r( HaApy.

,[,a;ree ueo6xoAr.ruo or]rerrrrr,, qro s 6oJrsur4HcrBe r4ccJre[yeMbrx cr4creM Harr-
Meuburue Ba Becb rreprroA ua6rroAeuuft auaseuu.fl rlrara cocraB.Ir.flIor lr5-2',5.
Paccro-sulrs Melr{Ay coceAHr{N[r4 reMHbrMIr (cner.nrrnu) aJreMeHraMr4 B Tanr,rx cJry-
uaax 6ygyr coorBercrBeHHo paBHLr 3-5", qro B rrecr(oJrEr(o paB rlpeBocxoArlT
paapelrreHr.re Ha frJreur(e. 3To oeua.Iaer, qro cocraBHbre DJreMerrrrr r.rccJreAyeMErx
cr{cre}r yBepeHHo paSJrr4qaloTc-fl Ha Bcex craAr4.flx aBoJrIoI{I4Ir cI4creMbl.

,I[,na 6onrruefi y6egrare;rr,rrocrr{ aBoJrroqrrfl pfl[a cr{creM BoJronoueq r{ apoqHlrx
BoJronon 6rrna upoc.nelxeHa erqe r.r ilo tronepeqnrrrt {orolrerpr,rqecxr4M paapeaar[
3TI,IX CI{CTeM, C,qeJraHHbrM rro cIIrr}rKaM AJLfI paSiluqHbrx MoMeHToB BpeMeHI{.

2. Peaym,rarr,r

I4ayueuue {unrlron ar(rr4Bnbrx o6,nacrefi rromaaaJro, qro Bo BpeMfl Bctrblrrrfirr r{JIr(
ceprrr{ BcrrbrrrreH cTpyKTypa crrcrer,r BoJlonoHerl [epecTparrBaerc.fr xapanTepHbr[I
o6paaonr. B 4anr,neftrueM AJr.rr [pocrorbr r4BJIox(errrt-rr KaK orAeJrr,Hrre Bctrbrrrrntrr,
TaH r,r cepau Bcrrbrrlen 6ygeu HaabrBarb oAr{HaKoBo-BcrrbrrrrnaMrr, Bo npeun
npyrrHbrx BctrErruex r4alreuenr4-fl B crpyr(rype cr4creM BoJror(oHer{ o6uapyrxuaarorc.E
no acefi aH:rusuofi o6,nacrra. flpu arou BarraaAbrBaHrre rro Bpe]Ie]rr{ anrr4BtrBal{r{rr
cr4creM BoJror(oneq B paaflr,rr{Hr,rx ee qacrflx Aocrr4raer 5-10 lrr.ru. }torga B Rpyrr-
Hoft anr:unuoft o6.nacrlr [por4cxoArrr cy6ncurrruxa, ro [epecrpofixy crpyr(rypbr
cr4creMbr BoJronouer{ yAaerc.E o6I-rapyxruu, B oc}roBuoM B paAr4yce EecxoJrbr(r{x
AecrrrRoB yrJroBr,rx ceKyHA or osara BcrrbIIIIHrr I4 peAr(o B yAaJIer{HbIx yqacrHax
axrunnofi o6nacrra, Bu6pauume F,wt vcc,nel,oBaHrdr{ crdcreMbr Borrononer{ HaxoArr-
Jrr4cb, HaK rrpaBr{Jro, B paAr.ryce 60-70' or ogrroro rrJrrd rrecnoJrbnr{x ocrroBHrlx
r{eHrpoB BcrrbrrrreqHofi axrunnocrrr, [prr oroM ar(rr4Br4aar{r4fl r{cc,[e[ye]rbrx crlcreM
6nura recuo cB.flgaHa rro BpeMeHr4 co Bcrrr;rrrrxaura rro6oft Mo[IHocrrr, [porrcxoArrB-
rxr4rrr4 B yHaSaHHI'rx r{eHTpax.

Cy'rs nepecrpoftnrr crpynTypr,r nr,r6paHubrx crlcreM BoJroxouer{ B cB.EBrr co
Bcfrbrrrrnar{r4 cBoAr{rcfl r( cJreAyrorqeuy. Bo BpeM.rr Bcrrbrrunrd rxr.rpr4Ha BoJrofioner{,
cocraBJlaloqr{x AaHHbre cr,rcreMll, o6r,r.ruo peSxo yMeHLUraeTca. O4nonpe]IenHo
pacrer r4 sr4cro err.rx o6paaonarurft rrpr4 rrpanrrrqecxr{ rrocro.sHuoM [o[epequr4xe
cucreMr,r, flouepeuurrfi paauep crrcreMbr r4aMeuflerc.E, HaH rrpaBr4Jro, B rrpeAeJrax
Jrl{rurr Hecr(olrbnr{x rrpoqer{ToB, Ho rauor4a Bo Bpe}r.fl Bcrrblluntl cr4creMa BoJroxoHer{
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Itr't',rtr zo ,7o 40 ,f[ t/.?0;tl zo Jo 4o Jl /zvo,,,zo zo,,
Pgc. 3. flonepeunrre Sorouerprauecr{r4e paape3br HecnoJrbr{rix crrcreM BoJIoKoEeI{ AJrff AByx Mo-
MeEToB nperueun (go rcnnurxra I4 Bo Bpel\{fl Bcrrblmr{r{, 14.09 1979 r. (a); '1.'1..07 1978 r, (6); 27,0b
1980 r. (a) tr 15.07.1981 r. (a)) 14 AJrs rpex MorreuroB Bper{eEr.r (go, ao BpeMfl r4 rrocJre Bcrr6rrnnr4:
75,07 1984, r, (0, e)); pa3pe3br cr{creMr'r qetroqox ([lorxynrur,rx yserlr(oB Bo BpeME repnoii
BcrrbrrtrHrr 15.07 19Bt r., [ocJre rree I{ Bo rpeun nropoit rcnr,Inrnu (rr)

no ocu oplrruar - orHocr4TeJrbnafl r.rHTeHcuBHocrlo I/l G - cpelnns uHTeHcr{Duocrb ogo.nr, paapeaa). flo
ocfi a6cqucc - Nrr{}ra pa3pe3a AI B ceHyHEax tryru. Molresrr,r HaoJrroAeHuii y}ia3al{br ol{oJro }rprrBbrx

paapacraerc-E B rroJrropa-[Ba paBa Ba c.re:r o6paaoBaul4.fl rlo ee Hpa.rrM lroBr,rx
gJreMeHToB. flocne Bcrrbrrrrnrr qncro DJTeMeHToB B crzcreMax o6br.ruo BHoBr, yMeub-
rrraerc.fl, a ur{puHa r4x yBefir4quBaerc.fl. IIpu aron crpynrypa clrcreMr,r HepeAr(o
rorrrr4 BogBpatr{aerc.rr K rrepBolraqalbuoMy urgy. Tar, Ha prrc. 3, a-e npr4Be[enbr
tro[epeqHbre {orouerpr,r.recxrae paapeabr HecxoJrr'Hr{x cr4creM Bo;roxoHerI [Jr.E AByx
tr Tpex I{OMeI{TOB BpeMeHII AO, BO BpeM.E I4 IIOCJIe BCIIEIilIHI{ COOTBeTCTBeHHO.

(MOrraenru BpeMeIII4l CoorBeTcrByloil{I{e EepI,IoAy B0II},IIII{I{? sAecb ]4 [aJlee [OA-
uepHuytr.) Bce 4eranra, paarl4saloqlrecfl ua drotoruerpl4qecxux paapesax r{a
pzc. 3, a-e, cooruercrByror peaJlbnr,rM o6paaonanu.su. Onu.Jrerxo orolr{AecrB-
JLEIOTCTI Ha IIoBTOpIIbIX pa3pe3ax, [pI4 gToM oTJIIIqLIe oTHOCI4Terr,nOft I4HTeHL',T4B-

rrocrr{ oAnofi n rofi xie [eraJrr4 Ha paaJrr4rrHblx paapeaax o6r,tsso ruano (o = -+-0,01).
Cornacuo Hpr{B},rM, rroxaBaIIHLI}I Ha pI,Ic. 3, a-0, ql,Icro geraneft, ororr(AecrBJrfle-
Mbrx Ha $orouerpuvecxrax paapeaax Bo Bper,I.E Bcrrbrluxl{, [pr4Mepno B ABa paaa,
trpeBbrruaer qrrcJro BoJroxoHeq, ua6nro,4aroull4xc,E Ha paapeaax, cAeJrauur,rx Ao I{.
trocJre nee. FIa puc. 3, e npr4BeAelrrr {orouerpl4rrecxr4e paapesbr crrcreMbr rlrrrfr
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,qBoftHoro BoJroI(oHqa, rro o6e cropoEbl or Koropoft Bo BpeME Bcrrrlrtrr1tr rrofiBJrrrror-
c.rl AorroJIHIdreJIbHbIe qernl4e BoJIor(ouqa, o5paayrorqae B coBonylHocrr{ crrcreMy
c [raroM (r:2",6), [prdMepEo B[Boe rferrbrrrrM, qeM 4o ,cnuiornn (r:5,,,6i.
B xouqe BcIIIIITHI{ B aroM rtecre ga6nroAarorcfl npr6.rrnazreJlbrro ral(ffe ]He crpyl(-
'Typbr, qTo r4 Ao Hee.

Izlurepecno orMerrl rrro B crpyr(Type crrcreM r{e[oqen {noxmynrnbrx ygeJr-
noB B cnr{3!t co Bc[bIII]HaMIr ]Ioryr trporacxoArlrb .gB;rerrrrfl, no4o6grte relt, qro
ua6nro,uarorcfl B crtcreN{ax BoJror(oHeq. Tax, lta pr{c. 3, zc upr.rneAeHbr [o11epesgbre
{orolretplruecltl4e paapeBbr crrcreMbl r{efioqen, pasnunnreficr 

" o4uo.,r ua {ioHny-;ror rofi ?ne aHTr4Br{ofi o6lacrlr r{ B To }fie BpeMfl, qro r4 B cryqaflx uapmc,"3, 0,-e.'tL,rc;ro qeiloqen r,r gauuoft crtcreMe Bo BpeMfl Bc[brrrrnr4 (0g116.; rroqrr{ B ABa
paaa 6onrure,,teM rroc,re uee (09r,47-). IIp, ovepe4uoii ncrril,u,te 110.25'") vncno
qeroqe( BHoBr, Bo3pocJro. ,[,anee neo6xo4urro [oAirepHHyrb, qro B orcyrcrBr4e
Bcrrbl[IerlHofi axr:rzsuocrlr o[r{carrHble BbrIrIe peBKrre rdB}rerreHr.rr B crpyr(Type xpo-
uoccpeprr o6r,r.ruo ue o6napyxrr{Barorc.fl.

Idan otr,reuaJrocb BbIrre n n. 1, Ba [eprroAna6nrc4euirftnnarH4oft r43 a6rr{Brrr,rx
o6nacreft rtpollcxo4l4Jro, KaK rIpaBI4Jro, HecxoJrr,Ho BCrlbrurex, rroaroMy crpyr(Typa
cr{cre}r BoJIoftoHer{ [epecrpar.rBaJracb co BpeMer{eM Heo[Hor(paruo. Tan, B cJIyqae
cr4crer{6r apoqHbrx BoJror(oH, pn4 {orocur4r,rKoB roropoft npr4BeAerr Ha pr{c. 2, xour-
qecrBo SJreMeHToB, cocraBJltrIoqEx AaIrHyrO Ci4CTeMy, TO yN{eHbrrraJlocb B cBfl3li=
c MeJrnI4MI4 BCrrErIrreqHbIMI4 n0-spqaHr.rfl}rr,I y ocHoBaHi.Is BOJIOT(OH, TO BOBpaCTaJIO
BHotsL r o6rqefi cJlolltuocrr4 rrflTb paa B TerreHr.re 3 .I H[uoclbelrnr,r, 3rr.r r.rsMeueung
xopolxo BI4AlIbr na t[ororrerpl4qecHI4x pa3peBax Aausofi cr4cre]rbr AJrE rrecKoJrbKi4x
MOI{eHTOB BpeMeIIr4, rrpr{BeAeHr{r,rx Ha pr{c. 4. Cor.rracno Hpr4BbrM rra puc. 4
B Nrox{errrbr BcrbrrrreH (uprauepno 06o28-, 07h00'n, 0lr289 cr{creMa cocror4r r{3
Sneueu:ros B cpeAger,r B [oJrropa-Atsa paaa MeHbrrrero rrorrepeqgoro paaMepa, qeM
B orcyrcrBr4e Bcrbrruel( (npu,nepuo 06h08-, 06r43-, 0B15gm). @ororpaouraAauuort
cr,rcrel,rri aporrHbrx BoJronoH B rreHTpe [ru:g.ut.r Hgr, [oxaaaHHbre Ha pvc. 2, coorBer-
CTBylof qeTblpeM yBJIotsbIM MoN'IeIITaM ee SBOJIIOqI{I{ Ha IIpOTEiI{eIIfiI{ I]epBOIO qa0a
na6;rro,4eurafi. ]tan BI{IHo Ha pl{c. 2, upnr,repno qepea 14muulooJre rrepBoro cHr4M-
xa (06\t5m) n cepe4r.rue cl{crex{bl rIo.rIBI{Jrocb HoBoe qerr(oe reMrroe BoJronogr{e
(06h29m;. Hosoe BoJror(oHqe o6paaooa.rrocr,, B03M0)I{HO, rryre}r pasABoeHr4fl rrep-
BOHaaIaJIbHOIO qeHTpaJrbHOrO r43 TpeX OCHOBHbTX TeMHbrX BOJTOKOIT CI{CTeMbr,
o arer'r cBr4AererrbcrByror u sorouerpr4rrggll4^e pasp-g3br aroro yqacrxa (cu. crpeJr-
Hr{ Ha pnc.4 AJrfl MoMerrroB BpeMeHr{ 06h08m lr 061128".). Buont, o6paaoraaru6ecr
BoJIonoHr{e ro-rIBIrJrocb Ha Mecre AoBoJrbHo qla66yauoro Hpa.rr aroro qe6rpaJrbHoro
reMHoro Borror(Ha. Erqe uepea 15 unn Rl4rroc'beN{nr4 (06't44n1 cr,rcreMa rpaHrr4qecHu
Bepuyrracb K cBoeMy fiepBoHaqaIrrHoMynlr4y. flprauepuo 17 MrlH clycrfl (071,01,r;
qtrcJro BoJror(oHer{ n Aauuofi crrcreMe yBerusr4ilocb BHoBr,, npr4qeM BABoe.

,(anee cJreAyer oco6o uo4.{epnrryr},, sro o6paaonaurae [Boftnoft crrcreMbl
(cu. nr,rrue) Ha Mecre orAeJIr,Horo BoJIonoHI{a c[ocJIeAyroqr{M ero BoccragoBrregr{eM
MolI{Ho ua6,rro4arr, B cBflBr{ co BcrrbrlrlHar{I,I AoBoJIr,Ho rracro. Tax, na puc. 5 npu-
BeAeHr,r $otolrerpuuecnr{e paspeabr oAHoro r.ra yqacrnon xpoltocSeprr B r{errrpe
Jrr{Hr{r[ Ho ra a r(pbrJrb.trx [.lrfl HecHoJrE,r(I{x MoMeHToB BpeMeHu. Ha rrepBlrx r(aA-
pax Kr.rnoclbeMr(r4 B aroM r{ecre na6.nro4a"tocb rrrrrpoxoe TeMIrOe oo.rrononqe (cu.
crperrny Ha puc. 5, 051'52'n). B re.reuue nocJreAyrorqnx 3 .r na6;rrogenzfi aro soro-
HoHrIe Heo4uonparHo rrpeBpalqaJlocb B cB.EBrr co Bcrrbrrufialrr,r n gnofiuyro crtcreMy
u Hant4rrfi paa no or(oHrraIrI{I,I BcrIbrIIrHr{ BoccraHaBJrrdBaJrocr KaH e[r{Hoe o6paao-
BaHr,re (cu. crpe;rxr4 Ha prrc. 5). Cor;racuo KpIIBrIM rra pr{c. 5 paa4noeuuoe Borro-
Houqe o6napyxraeaercfl He roJlbno B I{eHrpe, Ho r4 B npbrJrEflx Jrvtguu,3ro oaua-
qaeT, qTO paBABOeHIte [epBOHaqaJILHOrO UI'IpOKoIo BOJIoI(OHI{a Ue ltOXtet 6rrtr,
BbISBaI{O AOIIJIepOBCI(I4I{ CABI4IOM ero IleHrpanr,uOft qa0rl{. Bo nperra nara6otee
orserrr4Boro pa3[tsoeHr4.fl [aHHoro tsoJronoHqa (07h50m), HaH rr B oryqae Cr{CreMbr
BoJror(oFrertr, uoxaaaunofi Ha prrc. 3, e (Ql54l), u auauure"nr,uofr crerreHr( arrrrpu-
Br4poBaJrr{cb coce[rll4e c HIt][ yqacrnl4 xpouoc{eprr. 3:ro nr,rpatxaJrocb n o6paaona-
r.rr,rr4 pelyJrEpuofi clrcreur'I BoJroKolreq, cocraBHoft qacrr,ro xoropor,l .flBr4Jrocb AalrHoe
pasABorrBrrreecfl BoJroltouqe. cxaaallHoe oSHaqaeT, uro 4nofiurre crrcTeMbl MOryT
BxoAr4Tr, B cocraB 6oree o6runpHr,rx cl{crei\,r.
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!rq. 6. Curnrxrr cncreubr rrereJrb Ea ,

oe 21,.05 1984 r. B qeHrpo nuur.tt Ho
rpcx lroMeuroB BperreEr: 06h12m
06r'36rn (6), o6r,Bgm (a) UT
CrpeuHaMu Ha cHr.rMHax yHaBaHo ocHoBaHIre
grounmerlicR nerlr

B cracteue rrereJrr,, ^o6paaonanrueftca Ha roro-BanaAHor,r yqacrxe "nrau6a27,05 l9B4 r. (cu. pnc' 6),1ax,re lra6"nroganocr, Hecr{orrr,Ho crysaeB paBABoeHr4.n
or[eJlr,Hblx DJIeMerrroB cl4creMbr, B AaHI{oM cJryqae rrereJlb. OcuosaHrae oAHofi I,IB
pasABOr,rBrrrr,rxcf co Bper,reHelr rrereJrb cr4creMbr ynaBaHo ua {ororpa{lrax ua puc. 6
crpeJrHaMr4. Ha neprou cHr4N{He rra puc. 6 (06rr12m; 4aH*ra.u nerJrfl Br{AHa r{aK
eAItHoe o6paaonauue,_ Ha rrocJreAyron{rx 4nyx {ororpa{lrax (06n36m, 

"g[n3gi"i
oHa cocrol'Ir r'I3 AByx 6o;ree rouxrax rlereJrr,. Paccro.sHrag l,rexi4y oocraBgbrMr.r aJre-
IreHraNrr,r o6paaonanrurrxcfl TaHr{M o6paaolr 4eofinr,rx rrereJrb pu"ru, 2-2,,, rtpu-
MepHo KaK r{ N{em,qy DJIeN,IeHra},rr.r 4nofrurrx BoJrononer{. Pas4eoeruae trereJrb cBfl-
SaHO'' BOBMOTI{HO' C IIx OXJIa}I{AeHI4eNI, TaH HaH I4ETOHCI4BHOCTb COCTaBHT,IX AJre-

n"

/0

JItrM-
., AJrfr

(a),

, pa3-

4,f

4,'

Plc. 7, tr4anenenr,re co BpoMeuer{ B cB_rrar{ co BcrrbrrflHarrr.r ilrara
ITOrI

IIrTp[xaMI4 ua ocu a6cqucc orMerrenbl MoMeHTr,r MaltcaMarruofi Saarr Bcrrbrrrrex B npr,rJreraroqnx $noxxynax

r{cTbrpex crrcTerr aporrEBIx BOJrO-
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Puc. 9o Sanuci.mrocm ,inu*lrkin ot rirln*
noE r4 Bcex BctrblmeH

? ,f 6 Piio,

AJrE BCeX CLTCTeII BoJror{oEeII Lr CLrcTeM apoqEblx BoJIo--

,72

MeIrroB [BofiHbrx trereJlb rIpLIMepIro Ha 70-.-27 % lrenr,ure r4HTeHcr4Brrocrrr arlrx
trereJrb AO I4X pa3ABOelrr4.tr. He r,rcx.nroseEo, qro .trBJreHHe pa3ABOegr,lfl rreTeJrb.
trMeer orrromeHl,re r( flBJIeHr4Io AByxr(oMrroHeHTlrbrx frereJrb, Ea6flro[aBmuxc.ffn yurrpa{rrorreroBoM venytenam [24].

Hau6o;nee rIoJrlro crpynrypa clrcreM Borroxouer{ 6r,r.na npocre}r{eHa Bo BpeMegr
tro I'rBMepeHI{flM urara cl4cre}Ibl r. flpuueprr HprdBbrx r{BMeueur4.rr co BpeMerreM 111ara
HeCHOJILRI4X CtlCaeM apOqlIbIX BOJIORoIT fi CuCTeM BoJIOROI{eq nOXasiuhl Ua pu}. 7'u B cooreercrBerruo. Illrpraxalrra Ha ocrd a6c4mcc orl,reqenbl onr*""ru, MaxcrlMaJrb-nofi $aarr paaBr4rr4fl Bcrrbrrrr-exJ trpor.cxoArrts[rrrx B paAr4yce oo-zb; * il"""actrcreMbr. rtpunrre Ea pr.Ic. 7, B garcr Eer(oropoe npeAcraBJreHr{e o cretreur4 coB_
IraAeHr4fi tro BpeMelru r'ror{eHToB aHTr{Brr3aru{rr cEcreM BOJTOT(OHertr r4 apoqEr,rx Bo-
JroKoIr co BcrrbrlrlHaMrr B 6nnntaftruux Snonnynax. Cor"nacno xprnrrron puc.7, B
rIBr{eHeEI{e cTpyr{Typbl cr4creM BoJronoHerl ra s oco6euuocrr4 crrcreM apoqurrrx Bo-
JroItoH HocI4T HBaBl4llep]Iogravecxraft xapanrep. Mraur,rlrynarr Ha r(pr{Bblx, HaH [pa-
tstrJro, accoqr4l4pyrorc.fr c oAnori scnruxHoft uttr cepweft I{3 AByx_Tpex BctrbrmeH.
Manclluyurr coorBercrByror lre?r{Bcrr},rmesEhrM raurepaa.nau. ui"pr"u ; -y4"",MtrIrrnMyMoB Ha rtpI4BErX I4BMeHeHr4.E rrrara cr4creM co BpelreHeM otrpeAeJr.fiercs, uo-
BtrAr4MoMy, AJrrareJrbHocrbro B crrbrrtreH trJrrr cepufr BctrbltrreH.

O6oanatrzM rral4Menr,r[ee BHaseHr4e rlara crtcreMbr Bo BpeMrr xamgoft r{B Bctrbl-
mex (unu ceprru ncnr,rruex)rmin, Hal46orrblrreer{eBHasenrre mara B Ka}r{AoM Me?r{-
BCUbITTETIHOM I,IHTEPBAJIE BPEMEHII IMAX. OTNOTUEEITEIT ETIIX ABYX BE[UqI4IT(rrr,o*/rpio) ['Ibr oqerllrJlr{ Berr4rrr4uy cxaqxa rxara Ha}KA oit ua cr{creM r(an rrprayMerrbmerrrrr{ ero Bo Bpe^ut Bcrrhrml{r4, ralt r4 rrpl4 BoSpacTaHr4r{ rrocJre }ree -a o6qefi croxrrrocrr4 am 200 cryrraeB. Ha prac. g ,rraserri;..n*/.-r,, orro*a"u,B SaBr4Cr{MOCTr4 0T rmax A;[.s BCex r4Meroqfixc.fi cryqaer, rtax nu4no r,rs puc. g,
Bapvaqr4l4 Irrara cr{creMbl BoJroltoEer{ r4JIr,I apoqEErx BoJrortoH B cB.E3r4 CO BCtrEIm-
KaMI4 trpaHTr{qecKr'I He saBEcET or ero Belr4s[Hbr. ,(axre B crrcTeMax c oseur 6oJII,-
IIII4M ItrATOM (TMO* : 4_6') EfO BEAvEHI4E AOBOJIE,HO PEAKO I4SMEH,EETC'I 6ONEE
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qeM B 2,5 pa3a, xorff Irptr cyqecrByloqeM paapererr{tr Moir{Ho 6ruo 6rr o6uapy-

?r(rrrb yMeHbIneHIIe I,III4 yBeJII,IqeIII4e IIIaIa B rafiIlx cI{CTeMax s 4-5 paB' CpeAHee

IIB Bcex anaqeuufr orgolnerrr{fl rp21/r11i11 cocraBl{Jro 1,86 -t- 0,02, t' e' B cpeAHel[

AJI,IBcexcI4cTeMIIpI{yMeI{bIneHIII4BoBpeMflBctrbIIIIHI,II,1llpllyBeilI,ITIeHI,I[trocJle
Hee rlar cr,rcreMbr r{3MeHfleT0.g IIOqTI{ B ABa paBa' B raHoft }I(e IIpotroplll4tr COOr-

iercreeHHO CHaqaJra pacTeT, a SaTeM cHoBa y6rreaet qI{cJTO TeMIILIX II CBeTJIbIx SJIe-

MeHToB Ha e[I{Hrrqy [Jrr4IlbI cr4cTeMr'r B llolepeqHorf HarIpaBJreHrII4'

tr4a sCerO cr(a3arrgo1o MOII{HO CASJIaTL BbIBoA o rotr'I, aITO I4BMeHe}II{e CTpyI(TypbI

IIccJIeAyeMblxCI4cTeMBoJIoI(oHeqI[apoqHl,IxBoJIoI(oHBoBpeMflBctrI,IItreKIIpoI,Ic_
xoAr,rT B SHaqr,lTerbuofi uepe 143-3a trpeBpalqeHl'I,s I{X aJIeNIeHTOS e Asofinlre cl4cre-

;;i'11;";A;, na6nroganrdu "oy*"'^po6ler''r 
BoIIoHoHeII r apoq,r'Ix Borlor(o,

u Ha 6oJlbmee qucflo cBeTJII,Ix I4 TeMHbIx aJIeMeIIToB, qeM B IIBofiHI,Ix cl4cTeMax'

ii;;;;;;ro, oorru-ofi r,rnrepec alraJlorrdqlrbre lraMellerrllf B crpyr(rype {rolt-
HyJroB B cB.E3r4 CO BctrbrruHaMl{ I{ B CIIICTeMe IIeTeJIf' co BpeMeHelt' fIo-su[IaMOMy'

BCe orrrdcaHHbre sAecr' cJryqau r4SMeHerII4rI cTpyl(Typbl IaH]ILIX CI{CTeM o6ycronreur',r

"nrnir^n 
{r,rarauecnuu MexaHr4BMoM, cuoco6nr,rM rrpeBparl[r' o[Hor(oMrlo*e,r,bre

aJrer{erlrbr ronltoft 
"rpy*ryput 

xpomocseprr.B AByXItoN{[oHeIITHr'Ie cI{creMBI I4 Ha-

o6opor. Ilepsonpn'rrrroft uulr"oft uepectpoftxr s crpyr(rvpe I-9"Y2:.*ti';"1.#-
flTHee BCSIO, flBJIflIOTCq 6lrCtprre I{3['IeHeHI4fl 1{aIHI{TH6IX IIOJISI4' OO1'ITIHO HauJrru-

garctqltecfl B cB.flal{ co BcrIbIIrrKavru l1-4]'
B aax,,tto.IeHr," ourpu*u,o rly6onyrc 6"narop'apHocru A' E' CeeepHoiy:i."il

,*a T.-f. I{auy n n. if . 4o6poHpaBr{Hy Ba ILelrHr,re coBerbr I{ 3a*Ieqa'r.' rlpll uu-
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H OPOHA JIbHbIE I4CTOqHI{TI I4
MITJIJI?IMETPOBbIX BOJIH

U. I. Monceer, H. C. Hecrepon

Ilpr'r na6nrcgeEltax Ea 
'22-*r 

pagaorcJrecno[e rtpulacnofi acrpo6uauuecnoft o6cepraropran
Ea BonEax 8,2 w 13,5 rrrrrl s tg79 r. 6urra o6rapyxeun rcroqrtrnfi.paArrouaflyqeEr{s, pactroJro-
,r(eEEhre B r(opoEe Cornqa Ea Bblcorax 6onrure (200-300).10s xlr or Soroc{ieprr. ?Iioqsuxu
olrrtrEecrr roEnr{e' ux aS(pexrrarurre reMtreparyprr AocrrrraJrrr EecroJrbnrrx rlrcgq aerBBrrroB.

coRoNAL MILLIMETER wAvE souRCES, by r. G. Moiseev, N. s. Nesterou, -Radio sources locatedinsolarcoronaat heights of (200-300) 103 km above the photosphere
have been detecteil in course of the observations at 8.2 and tB.5 mm wavelengths witn nrtp of
22-meter radio telescope of Crimean astrophysical observatory. Detected ,oor.., *.r, opti-
cally thin and had effective temperatures of several units of 10s K.

flpn xaprorpaSupoaanura co.nnrla rra BoJrEax g,2 u l1,s MM s 1g7g-lgzg rr.
g Jorqq}o 22-m pagworeJrecKora rtpr,rucnoft acrposnaravecxoft ootrprurop""AH CCCP HeoAHoRparHo perr,crprapbnanucr paAr.or4croq,r4xr4 c .Epr(ocrH6rMa
TeMtreparypaM?l B corHrr r{ Tbrc.firrr,r KeJrbBr4EoB, trpor.EHyBmv.ecfr. !,o Bbrcor B IIe-cKoJrBno Aec.ErnoB r6rc.frq ftfiJroMerpoB or ypoBrr.E {oroc{eprr B r(opoHy.

21.03 1979 r. 6r,r,n o6nap_ylnen rcrounznlnoroprftpa"o6ou"urc.E Buaqr.rreJr6-
rro Bbrrtre B HopoHe $o-ilnua. Ha prac. I nprane4enbr pertrcrporpaMMbr, troryneHEbrs
Ea BoJrHax 8,2 a 13,5 MM B peayJrBrare cKarrrrpoBaHr,r.s AuarpaM"o# ,u"purrro-
EOCrrr aEreHrrbl tro cltJroHeHr.IIO SepeB r{croqrrr4_r( Ha paccro.Erzu tmlos or r{errrpa
lrrcfta Cornqa tro trpflMoMy nocxoxr4enuro a. Ha pe"icrpo"paMMe trpotrrrc6rBaerc.Enpafi corueqroro Aracr(a a, [orraAaroqzfi a 4zarpaurrrli ra'opurrerrnocru paAuo_
TeJrecHotra, I( ucroqEraH B nopoEe b. IIo cruroneHr{ro MaKcurrrylr rpnocrtr ucroqHr[-
Ha rraxoAuJrc.flriapaccrofrE.utt 9"5 or rleHrpa connqa na o6ellx s6rHax. B cnunai
tro ct rrcroglrr4n cMr,rHaJrc.E c [I4cnoM Corrqa, BbrBbIB,a-g yBeJruqegue mupIrEBI c6a-
'tra Ira nr2' u cMerqeEr(e ero qeHTpa rflirflec,Tur_-l'. cnefiorareJrbrro, c yqeroMpac_
crorrErr.E cltarroB Ea puc. 1 0r qenrpa Ar[cfia connqa Aa : 1*10. : 7i,5 v 45 -: 9',5^rcrounzn upocrtrpaJrcfi or-{orocsepm iopo"y 

"i 
pur".o.E,ue 6o;rrrno

180'103 nn. 3{{extr4Brra.E reMlreparypa r(crolrgrrna Ea Bbrcore lB0.loa **. o"o -
AeJlenrrafi c yqeroM pacceflHu.s aIrreEHBr, rra BoJrEe 8,2 urrr Te6 : 880 I( u La
BorrEe 13,5^rrru Tc!q_= 930It (upz716 rreBosMyqeEEorocornrla*8.103rg.r-orrt
Ea BoJrEax 8,2 a 13,5 MM coorBercraeirno). Ero cuexrp traryqegu.E 6nzaox ,, o"o"-
I(oMy' T. e. trcToqHuH oflruqecHr( Tolroft. Eea aaMergbrx rraMelreEufi ou cyqecrBo-
BaJr B nopoue Connqa Bce BpeMfi ua6nro4enzft - 6oree 3 s.

?Icroqnlrx HaxoAr4Jlcfi Ha lrpoAoJr2neurrtr Jrr{rrrrrlr, coeArrg.Eroqefi IreHTp Conn-qa c troflBr{nmeftc.s raa-aa rrzuda 27.03 rpynuoft trflreH Nt {48 (ro rryrepauru
6tornereus <conResHT-re 4auurre>) c Hoop4rnarauu 80 E z N. Co"ir""o'u'L-o'"?1"1
EBIM AaHEbrno [1.f 23.03 s6rnslt atoft rpyuuu HaxoguJrocB Borror(Eo, Bbrr.Er{yroe
I4oI^B Mepr,rAuaEa, c Hoop[uEaraMrr ero r{eHrp-aJrruoft qacrn 78 E l0 N, xoropoe
21.03 uo.rxno 6r,r.no 6uir n6rrau conrita. 

-creAorarerbrro, 
Morn,o 

"p.q"lii-,nzrB, qro saperr4crprr_poBarrErrft uauu 21.03 1979 r. r{croqErrK paAuor4sryrreHr{.E
6rrfi cngaan c upory6epanqeM.
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Puc. 1. PerracrporpauMa cr(aEr.rpoBaE[fi sepe3 nopouansunfi r.rcroqHr,rK na l, : g,2 u 18,5 nnrc
@ - clIrHaJr or coJIHerIHoro Al4cfia, b- fioponaflbHr,Ift ucroqHrrK (mrpuxonaa JrLIHr,rfr - cltrHaJr or coJrlleq-Horo Ar.rcHa B orcyrcrBlre rrcroqHr{r(a, b, _ curHar or IrcrorlHr4fia fiocile yrlera BJII,IflHI,Ifi ConHUa)

Puc.2. Pacupegeueure paArro.Ep*ocrrr tro gucry cour4a Ea BoJrEe rB,5 lru 06.04 rgTg rt[ucua y r'rso$or yrasaHbl B e[IiHI'Iqax aHTeHHoftrduueparypu rreBo3MyueHHoro coflEqa (0g.10 ur, Bo:- 6o)

tt3
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Pnc.3. To xte, qro I4 Ea puc.2, ArIff,BoJrELI 8,2 uu (08'40 UT, Bo: -6o)'

Hau6o;ree srrcoxrft r4crosHuH B nopoHe 6rr.r o6napymeu 06.04 1979 r. orr
6rrr {uauuec1r4 cB.EBarr c JroKaJrbEbrM r4croqnuxolvr (JItr{) c reJlrltoxoopAr{HaraMr1

S0 W)5 S, roroprrft Br{AeH na ,ao6paxeglrflx Cornqa, roryqe,Hbrx B aror AeHb

Ha BoJrHax 8,2 ; 73,5 rvrru (prac. 2 u 3), Pacrpe4eneHl{e^paAr{ogpr(ocrrr Ha BoJIEe

-1J,5 ** B roro-BatraArroM r(BaApayre_or qeurpa [flcna Conuqa BIre orrruqecftoro

zao6paxeuufl IroI(aBaHo Ha pI,Ic. 4. Ha puc. 4 qerl(o BblAeJlferc'fi trcrosHnH B lto-
poue, pacroroxtenur,tft rru iu""ro"rvw 0,43 Ro (320'103 xrvr) "1q9::-tt^p.li
ineronf"A aHreHIIyIo reunepatypy'lu TO. On 6rrn coeAIdHeII c aHruBHoI4 o61a-

crnrc (b0W 25S) 
-uepeurrunoft 

paguoraaryqeutrfi' aalreruroft ro oqeprarrr(fiM rrso-

S;;;;;r; .4-r 6oor" orqerfir,rBo nnpaxtennoft na perucr:porpaMMe, uoryueunoft
B peByJlbrare npoxo5(AeHluIfi graarpauruoft nanpanlreuuocrl{ allreHnrr qepea JII4

*"'ArL*" Connrli r{ rcroq,r41 B r(opo'e (prac. 5, ctrJromHafi nlauua). Cpanuenlre

C peIrICTpOrpauuOft, rOnyuenuOft AJI.E ATOIO X(e CeqeHl4.fi HecI(oJIbI(O trOBlI(e

(,o'rpr*oru" 
-n rr, "u 

pr". 5), uonaarrnaer, qro a,,relr,-afl. reMleparypa JITI so

BpeMfl cyrqecrBoBaHrrfi trcroqHr{fia B nopoEe 6rrra sa t0% Meusme, qeM B ero

oi"Vrorr"a. flo-ou4unrony, JI7I, naxoAsrrusftc'- a xpoltoc{epe, ,r(paEupoBaJrcfi
(uonnOCrrro I{JIII qacTl1qr"o) oraa*Ofi uepeunux't, Itoropa'fi uMeJIa a${eHu'leTYrc

;;;;;;;;;ii^"6: tgt 
" 

9.106 H Ha BoIrHa; 8,2 u L3,5IrM coorsercrBenrro. 9{Sen-
TuBHafi TeMleparypa aoMtrollegrOs s JItr{ flo sarMellHrrlt na6lrc4elltrfiM [oxogllr
l" i.iOt H, ,roar"oory Bar(pr,rrr{e ux u,n4auoft c y*a,arr,ofi tertneparylg} (6-9)'
liO; ft go;*no BbraBarb yMerrbrrre,tre trHre,cuBrocr,r ua.,yuenut [II4,

11.4

3\
{) \\\,
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Puc.4. Pacnpegenerue flprtocrrl
rra BoJrHe 13,5 lru B roro-BarlaAuoM
RDaAparrre or qelrrpa gucxa [Conrqa
r-lperHa co 3la,rr{oM C yriaastnacTItta-
DpaBJreHlIe Ha UCHTp
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Prac. 5. Cparueurae perracrporpaMM Blrxo/rForo cr{rrraJra na l, : 13,5 rlu [pr,r trpoxo]r{Aegr{rr
Ar{arpal\{Mbr EarrpaBJreEHocrr,I aETeEEbr qepeB Jror{aJrbnr,rii lrcro.rufiK r.r rrcroqrrr,r]t B Ropoge Bo
BpeMff cytr{ecrBoBaEl'Ifi -I{^opo_EaJrBEoro ficrorrEr4Ka 06.36 UT (cunorunax .nr.rutrr) n nplt ero
orcyrcrBrlr4 B MoMerrr 07.24UT (mrpraxonax lrurux) 06.04 Ig79 r.
?I(upuoii flIaHl4eltr rofia3aH c}ilHaJr B HaHaJIe HpyroBoit rroJrnptrBardrrrr rocfle yqera o64efiTa napa3rrrgoro,
IIpocaqrrBaHr.rfl

Puc.6.3aa[cr'IMocrr or Bpel\{err.r crerrerrr rtpyronoii rroJr.Eprraaqrrr.r p y, Epr(ocrnbrx reMleparyp,
r(opouarrbuoro r,rcroqruxa (TL\u) tr JII4 (ZJrrr)

T{pecrurr - r : 13,5 MM, roqr{r{ - r : g,ZMM

rla pgc. 6 uaueceurr B BaBr4cr4Mocrrr or Bper{eHr{ crerreHr, npvronofr rroJrflprr-
sarlr4rr trII4 Ha 13,5 uu, s${exrranua" .errepdrypa JII4 ua 13,5'uu ; ;6S";;;;_
Ebre reMrreparypbr r4crorrHr4Ha B ropoHe. vla ganurrx, [pr{BeAeHHr,rx ua prac. 6,cJre[yer' qro cretreEr, npyronoft rroJlflpr4Bargrr4 r4aJryqeHun JItr4 ocranariacr, uo-ctonuuoft, uHTeHcr{BHocrL r4Sryqe:rvr- JItr4 na 13,5-ulr BuaqaJre ylrenr,rrrr4Jrac[,]
BareM BOCCTaIroBrrJracr, AO rrpelr{Hero .ypoBri.E. .flpxocrnaa reMrreparypa r4croq_
EuHa B r(opoEe pe3r(o yMeHblxarracr, (n4noe trpr4Mepr{o aa 6 iilun). EC.nra yuecs
aro r{BMeHeHrre reMleparypbr r4croqEuHa, uoryquM, qro B 06h31mUT ero apxoct_
Ira.E reMleparypa na 8,2 MM cocranJrn.rra 1,5;10, H, a na lB,5 um 4.108 Ii. o;-
HoIIIeHI4e fpKo0rHbrx .I^erlqgp^qTyp [osrr4 rorrHo paBHo orHorxeH]4ro r{BaAparoB
[JIr4Ir BoJIH: 411,5 : (73,518,2)2 : 2,7. C.nelosardrbgo, Mo]r{Ho rpegrrorrog{rrrb,qro r{croqHrax 6ru ollrltrlecRlr roEr(IrM rr uBryqenue 

""o 
6urro re.r.rrorurlr. Ha6.nrc-

[eHu.E Ea [Byx BoJIHax LIcrosHr4Ha rroBBoJr.rrror oqeErirrb nepxrrafi npeAeJr BHaqeHr .E

lt5.
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06. 04 1979 r.

Prrc, 7. Csrruort pI,ICyEr{a B (CoflHe'rflbrx AaHrrLTx})

Itpyxrxolt ltaHeceHo troJloE(elltre ucrorlHllHa B Hoporre

Harrpfl;{{eHHocrr.r npoAoJrbHofi cocTaBJr.fIIotrIefi NrarHr.rTHoro rroJr.fI ts Her[ r,I3

Bbrpa,fieHr{fl l2l:

II : 707plnlv,

rAe p - crereHL ItpyroBoit Irorr.spl4salIllv, B t%, n: dlg'1'ldlg l, rAe f - uac-
TOTA I,IaJIYIIE}II,Ifl 1} fT1, A fu - AJII{HA BOJII{II B CX,I. B HAIIIEII CrrYqAE N _ 2 (ONIU-
qec6r{ rouxrnit rlcroqHI4H), p < 0,1% no uauepeHLr.ENI Ha BorlHe 13,5 rtnt; aro Aaer
Brlaqenlre lI --{ 4 Ic.

lIs coorrrorreurrn [3.1

t : 1,65. 1g-t (T 
"l1Ot1-"t,1-zY! 

5,

T:tre ?b - DJrer(rpoHHafl reM[eparypa uanyuarorqeli TIJIaBTILI, lV, - anerrpou-
Ha.E rrJrorr.rocrr, ,S - paar,IepJ,r LrcroqHI,IHa (n naruelr c,[yalae ,S - 1,5'1010 clr)'
MO)fiHO OrIeErrTL ltJreKTpolrHylo rrJroTHocTE, B l.rel{. Saltetnlr, .rro a(l(leHurBHafl Ter{-

treparypa r,rcrorrHr.{Ha (4.tOs 1{ ua 13,5 ulr) r,r yc"nonr{e ero NraJroii olrrl,Iqecnofi rorr-
qranril rroaBoJrrrror nr,r6parr, nurrrur.rfi ilpeAeJr T" > 106'It. Tor[a t : 0,04 na
13,5 un (22,2 ffrq) u No) 5'108 cr't-3. flory'1suu.e sHarIeIII{e ,{0, n 5 paa Bbrlrre
guaqennfi rrJrorr-rocrr,r 0JreHrpoHoB rraA aRrr,rBHr;IlII,I o6JIacr.ElIrI rIa paccro.sHl{r4
0,4 Rg, CJIeAyIOTqI{x I'I3 AaIIIILIX, Ilpl'lBeAeHnr,rx n [4] .

Tairru o6paaou, 06.04 1979 r. rrarrrr r-ra6.nrogancfl rrcrotIIILIH B nopoHe Co.nu-
qa Ha Borrgax 8,2 u 13,5 I,IN,I Ha Br,Icore 6o'ur,rue 320'103 Hrr ortforocSeprr, xoro-
pbrfi Ba 45 rrnrr r,rcrreB. Bo upelra yr,relrbrrrerrrrtl N{oIrIHocrI,I I,I3ryseHl,Ifl I{oop[IrHam,I
I{CT0IIHIIHa oL,TaI]aJr14cE, IIocTo-EIITI]]IX{I,I OTHOCI{TEJIbHO CO;TUqA C TOTIHOCTE,IO IO
omu6oH r,ralrepenuit (-L0'), ffo ceoil,u xapar(repr,rcrrlxaxf Dror r{croqurrlt coorBer-
cTByeT, IIO-III4AI{}ION{y, HOpOHaJIh}rLL\I IOH,(eHCal{r{-flM, Ua6.uro4aurulrxlc-E ceBeplrblrl
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n XoxJrosofi s 1949-1951 rr. npr{ r4ccJreAoBaHrdrr npory6eparu{eB B orrrrrqecr(oM
AI4anaSoHe. Oura ornresaJII4 I4x 6orsurrne Bbroorbr, BosHr4ItHoBeHrre HaA MoJrolblMa
r{JII,I pacnaAaroqI4MI4c.E aHTTIBHETMI{ o6naotRr,tr,t, I4x ornocr4TeJrbnyro HerrogBr{}r{-
HoCrL lI AJrI4reJIbnoe IlpeMfl cyrqecrBoBanraa (4o rrecnoJrr,r(rrx uacon) [5]. Sapena-
crpl,rpoBaHHrrft pa4raoncroqHl4n raKlr{e BoBHr{I( HaA r[oJroAbrMr4 n.srHaMI{ troA
EollepoM 153a s <Coiluesurrx AaHHbrx)), [o.flBr{Brrrr4Mr{o.rrrB rrepr{og 05-06.04 Me}r{Ay
rrrraporaMr{ 30 S-40 S u cyrqecrBoBaBrrrr{Mrr tscero or(oJro cyror( (pnc.7).

C;re4yer [oAqepxHyrb, qro Bblcorbr ucrorrHr4xoB? rrpr{BeAeHnbre Br,Ime, trpeA-
CTaBJI.EIOT r4X Hr4lI{Hr4e rlpeAeJrbr, Tar( HaH flBJr.frroTc.E rrpoeKl{r4.flMr4 paAr4vc-BeHTo-
poB, coeAr{H.grcrlux r{eHTp Co,luqa c HopoHaJrr,Hr,rN{ r4crosHr4r(oM Ha r(aprr{H}Iyrc
rrrrocHocrb (uepten4ranyJr.flpHyro ft ilysy apeulra). ,(nn orpegeJreHrr.s [eficrulr-
reJrr,rrbrx Bbrcor ueo6xo4ranro AeJrr{Tb paccro.trHr,rrr or $oroc{eplr, r4BMepeHHbIe B
xaprunnoft rrJrocHocrr{, Ha ctrHyc ylJra MenAy paAr4yc-Ber(ropoM r,r ilysoM 3pe-
nun p. B cryuae 21 .03, Horga HopoHaJrbHr,rfi r,rcrosur4n 6r,rlr Cnsaan c rpyuuoft
IrfireH zrra upory6epaHr{eM na ,nrau6e Connrla, sin B = I u assenrrr npoexqull
BEIpall{eHBI cra6o. ,[rr roponarrnoft HorrAeHcar{r4rr, na6rroganmeftc'. 06.04
1979 r., p = 60', ecJrrd oHa 6r,rna cn.seaHa c rpyrnofi usren N l5B [l]. rloerouy
.gefrcrRrarenbHa.fl Bbrcora HoHAeHcar{ulr HaA $oroc{epoft [oJr]r{Ha 6rirr, s aroM
cryqae -370.103 xu.

"(exa6pr 1984 r.
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o MEro[r4KE OTTPEIEJTEH?rfl
pA[uopA[rrycA coJrHqA CHAHT4POBAHTTEM

- .4.. O. Bauypun

flolryueuo Bbrparr(eurre ornJrl{Ra aETeEErr B ofiBaropr4aJrr,EBrx noopArruarax cr, n 6 ua pa4rao-
'I{BryqeEEe r{pyrJroro AIrcRa c paBEoMeprrbrM pac[peAeJreEr4elr apnocruoft renrneparypLr. IIo-
-iI(aBarro' qro paAlropaAr,ryc Counqa Ea BoJIEe 2,25 crr, susuclrensbrft B oTrlrx RoopAIrEaTax, .or-
JllrqaercE se 6oree tIeM Ea 0",15 or arofi xe BeJrr4qr,rrbl, uafigeuuoft trprr trctroJrbBoBaEuu trpu-

'6lrlrxtessoro Bbrpamexrrr B trpflMoyroJrlubrx l{oopAr,ruarax.

ON THE METHOD OF DETERMINATION OF SOLAR RADIO RADIUS BY SCAN-
NING TECHNIQUE, by A. F. Bachurin.- The expression of antenna response in the equa-
'torial co-ordinates o antl 6 to radio emission from the round disk with uniform brightness
"distribution is derived. It is shown that solar radio radius at 2,25 cm wavelength calculated
in these co-ordinates differesl by no moro than 0."15 from the value obtaineJ by using ap-
proximate formula in reotangular co-ordinates.

B I1-3] otrrrcan ctroco6 otrpeAeJreur{.g paArropaAuyca Corrqa cr(anrlpoBarueM.'tJTr(Jltrrt arrreEEbl rra paAlrorrBIyrleHr[e coilIleqHor0 AnCHa paccqr4TbrBaJrc.E B trpeA-
troJroErerrr4tr paBHoMepEOrO pactrpeAerreH-Z.fl- rro HeMy rprocrnofi rerrrreparyprr'(7"). lLauenenze asrepuoft riunelarypbr (Tu) s rpoq.r"[ 

"*u'rrpoBag,n.E 
Bbrquc-

JIffJIOCb STCJIEHEbIM EHTETPIIPOBAIIIIEM IIIITEIPAJIA TI{trA CBEPTI(I,I
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.E(rtr- r,T-ildfdn,Tu(r,a):+T^, (1)
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rAe ft" - paAr4opaAr{yc CoJrHr{a B yrJroBblx eAI,rIrI4IIax1, A - a{{extuanafl n.llo-
qa[], aHreuur,r; ], - AJrr4Ha BoJrHbr; F (rlr, ,t) - {ynHqr,rx, otrr{cbrBaroqafl Hoprrr,r-
poBaHuyro AraarpaMrry HarrpaBJrerrnocru (,(H) aHreHHr{; Q, I - np.EMoyroJlE,rrble
I(OOpAI4HaTbI B yIJIOBLIX e[I4HEIIax, HaqaIO oTCqeTa HOTOpLIX COBIIaAaeT C qellr-
poM corHeqHoro Ar4cHai fr, u - yfJroBr,Ie paccroflIlr4.fl ocu ,(H or qeHrpa ArrcHa
tro ocflM Ortr: tr O1 coorBercrBenno. B AanrnefimeM MLI AJI.tr fiparr(ocrl.{ ue 6y4efir
oroBapr{Barr,, qro r(oopArruarbr u paArlyc 6epyrca B yrJIoBbIx eAlrHrrr{ax.

flpu 4ocrarosno 6orrmoM qr4cJre cr(aHoB cpe[HeHBaAparr.rqHafl orulr6xa uarte-
peHHoTo oTHorxeHrrfi fi, x ourrauecHoMy paAl4ycy coruqa .R6 noJrluaercfl cpaB-
HtrreJrr,Eo ue6o.rrruofi. Tax, corJracro [3] lla ua6nrcAenr,rft 23.08 tg80 r. cJleAyer,
qro Ha BorrHe 2,25 cm R,l R6:1,03L4!4.10-+, a uo na6,nroAeul{flM 24,08
1980 r. R,.lRo : L,0327 +.4.10-4. B euax Bblpall{eHl4.flx co BIraHou -]- lauu
cpeAHer(BaApar[qHbre oruu6nu cpeArero. r{uc;ro gnofinrrx cI{aHoB B yr(asanHbre
Auu 6rrno oxoro 90.

Bosuuxaer Borrpoc: npaBoMepHo ,nu noo6ule [pr{ croJrr, MaJIbIx oruu6xax
rrpuMeHerrr4e Sopuynu (1)? 3ra {opuy;ra crpaBeAJrI4Ba AJrfl trpffMoyrorbnbrx
KoopArrHar, a cHaHr4poBaHr4e rrpoBoAuJrocb tro nptrBoJlrlnefinrrn ar(Baropl{aJlr,rrbrM
ItoopAr4r{aralr a u 6. Yro6u orBerrtrb Ha rrocraBJrenruift noupoc, neo6xo4nMo Aam,
auaJror Sopruy;rrr (t) gila cryqa.s sr(Baropr{aJlbublx r(oop[ulrar.

,(rr eroro nr,I6epeu Aer(aproBy crrcreMy r(oopAlluar (ue yrnonrrx) rax, sro6rr
trJrocxocrb Oty conrrata c rrJrocxocrr,ro ue6ecuoro axBaropa, a ocb Or naupanr.ru
B Toqny BeceEuero paBHoAeHcru.ra. Pa4uyc c{eprr c IIeHrpoM B roqxe O upultelr
paBHr,rM eArlHrrr{e, rar rrro r'* A'* z' :1. }tan r{BBecrr{o, terecurrfi yroJr,,
crrrrr{BaeMbrfi nenoropoft o6nacrnro ua ranoft c$epe, Aaerc.E {opuynoft

o 
- 

( ( atau
n6-ll: P Yr-"-,"

rge G - flpoenqufl paccMarprasael{oft o6tacrv Ha rlrrocxocu. Ory.
flepexo4x K ar(BaropI4aJIbHr,IM noopgr{HaraM ct' r{ 6, uotyulau

0 :5lcos 0 d,a,d,6,
I

rAe I - o:ro6pamenr,re o6;nacrlr G Ra rnocnocrr, c HoopArrHarartu o, 6, flxo6lran
yr(aaaHuoro upeo6pasonauua o6paqaerc.rl B HyJIb nplr 6 : 0 u 6 : nl2. floero-
My, HarrprdMep, {oplryra (2) nenpuMeHl4Ma H cirysarc, Rorga roqr(a BeceHHero paB-
HoAeHcrBrr.rr rrpoerlrrpyercfl Ha paAr'Io[I4cr( Co;rnrqa.

flycrr, paAr4or4crorIHLIK I{a ue6ecuofi c{epe r4Meer {opry HpyrJIoro [r{cna.
B erorr cJryqae o6ractr, G 6yler aJrJlr{rcoM. flpuueu AJr.s ytrpoqeHl'r.tr BrIHJIaAoT(,
qTo trp-frMoe Bocxolr{Aer{r4e qeHTpa Ar4cKa dc : 0, Bcuegctnue cl4MMeTprdr{ HoHes-
Ebre peByJrr,rarr,r pacqera 6ygyr ctrpaBeAJrr,rBr,r trpr{ nro6olt Brraqeur4r{ 4". flycts
[trcr( uMeer pagr4yc J?r, a cxnoueulte ero r{eHTpa panuo 6".

llpeqenr,r r4urerprrpoBaHr{.a rro a u 6 n (2) HafigeM vs yc[rourtfl r(acaur4.fi aJr-

Jrurrca fi lrv*rtvt nepeceqeHrrfl noJlynJrocnocrrl' trpoxoAflrqefi vepes ou, Oz,
c trJrocxocrsrc Ory

(r-r\2 ,,2\ c' - " :7, y:rfigq.,
a2tbz

rAe frc : cos,R, cos 6" - a6cqucca I{eHTpa SJrJrl4trca'

a - sin fr,, sin 69, b : sin Pr.

Peura.a cr4creMy ypannenufi (3), uonyuurtt

cL1: - arctg [(ctg2 -R,' cos2 6. - sin2 6c)-'l'],

crz: arctg l(ctgz R,. cos2 6" - sinz 6";-'l'1,

(3)

61 (o) : u...o, (
cos B, cos d" cos a { sin 6" IAintT;= sint oc cos[E.

62 (a): ur".o, (

cos2 a -l- sitr2 d" sin2 ct

cos fi,, cos E" cos a - sin 6. /;ilt,?=lfitcrcoF-%
ret"sinza

(2j

),

(4)

(5)

(6)

(7)
)
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SAecs d1t dz z 6, (a), 6, (o) - trpeAeJlbr r,rrrrerpupoBanlrfi coorBercrBenno tro c[

,u no 6 s nrotHoM ratrterpane (2), coornercrByroque nparo Connqa.
Tanrau o6paaou, tereCntrft yroJl, cr.EflrtBaeMLIft npyr;rrru AI{cItoM pa4rayca .R,

B AHBaTOpua;rrUOft cIIcTeMe HoopEI{IIaT Bblpax1aercn 4oOfturru trIlrerpaJIoM

a, 6r(a)

A:) \ cos6d,ad6,
dr 6r(cr)

r[e cr1r crz I{ 61 (a) ,6, (a) onpe4e;rflIorcfl Bblpaffiel{I{fiun (4) , (5) ll
BETCTREIIHO.

(8)

(6), (7) coot-

Cornacno [4] uuarpauMa HarrpaBJrerrHocrr4 aHreI{HbI Ha BoJrHe 2,25 cw o6na-
traer Kpyrosoft 6uMr,{eipuefi otnocureJlLHo ceoefi ocu II afltrponcl,IMl{pyercfl 6yrltt-
queii

I (0) : 0,9978 exp (- 1,966. 100e2) -l- 0,0022 exp (- 1r'10102), (9)

rAe 0 - yroJr Me)fiAy ocrro ,(H r4 Her(oropofi ee rosrofi, Bblpall{enunuft n paguanax.
.Flafiueu Blrpalr{eHl{e, o[rrcblBaloqee,(H B r(oop[r{Flarax ct n 6. Ecnu ocb ee

HanpaBJreHa Ha rroJTroc r{r{pa, ro n nrr6paunoft rrtrue 4exaproroft cl,IcreMe r(oop-
Ar{Har Oryz, natano HoropoficoBrraAaer c ro.rfioft na6nrolarenf, r{Meetr{, yqurr,I-
Bafl, qro r' * y' )- z2 : 1,

o : arccos (zttt74 a' *' ) : arccos z.

flonepneu ary cr.rcrer{y Hoop[r4Har, HarrpaBrlB ocs Oz!ts rorlry c r(oop[I{HaraMl4
ct", 6". Ouerraguo, .mo s Hosoft cl4creNle Or'y'z'

0 - arccos z'.

Marpu4a [poBeAeHHoro npeo6paBoBalrr{.tr KoopAlrlrar r{Nleer BI'IA

ll sin 0" cos 6" sin 6" sin cr" - cos 6" 
llll 

cos cr., o llB-ll-stna" ' r'
ll 

cos fi" cos a. cos 0" sin a" sirr 0. 
ll

fIoarolry
0 - arccos (r cosa"cos 6" f y sina,"cos 6. f z sil 6").

Br,rpaniar fr, A fr z qepea aKBaropr{aJrr,Hble Hoop[trlrarr,I, uafigert

0 : arccos (cos cr," cos 6c cos a cos 6 f sin a" cos 6" sin o cos 6 f sin 6. sin 6).

flpu cxauupoBaHl,rr{ ilo cr r4 6, yur.rtsrnafl, qro B paccMarpl,IBaeMor[ cil]zqae
'dc : 0, floryrruM

0 : arccos [cos (6" - z) cos

tge t, u - yrJroBbre paccro.sur,r.E
uuo6.

Taxulr o6paaorr, ar{TerrHa.E reMfleparypa rrpr.r cr(aHr{poBaHrltr paAl{ol{crotrtrI4r(a,
r{Merorqero 6op*y KpyrJroro Al4or(a, B oHIlaroprraJlrHErx Hoop[Lruarax a r'r 6 sa

6 cos (r * a) * sin (6" - z) sin 61, (10)

ocra ItJ or l]eulpa [I{cHa coorBercrBeHno rro c[

(rt)

BoJrne 2,25 ctt traerc.rl Bbrpa)flerrl4eM

c/,2 62(d,)

T uQ,u):+ 5 5 F g)T,,(a, o)cos 6d,ad.6,

ccr 6r (a)

rse F (0) oupe4en.nerc.s r.re (9) u (10).
tr4aueneurae aurensoft TeMtreparypbr trprr cr(aHrrpoBaurrl{ paccqrrrblBaJrocb tro

Br,rpa)fieHr4ro (tt) uucnenur,IM r4rrrerpzpoBaHr,rel{ A.lr.s HecxoJlbltrlx BHaqenuft 6.
trprl paBrr4qnr,rx -8, t, u, llpv SToM cxar{y qepeB qeurp AIrcKa tro 06 coorBercrByer
u : 0, a cxauy rro 6 orBesaer f : 0. B pacuerax pacrpeAeJleHr{e flpnocrlroft reM-
trep aTypLI IIo AI,ICHy IIpI4IIIII{aJI O cb p aBHoMepIIIJM'

Ha aaulrc.ax cr(aHoB r{B-Ba BoB}roir{Horo HaJrr.{qrrrr p6nue:u qelrrpa coJrl{eq}Ioro
[racr{a Jror(aJrbrrbrx paAuotrcrosHrrr(oB ypoBe}r6 anreunofi reMrleparyprr, coorl]er-
cruyroqlrft (cnonofinouyl Conuqy, qacro orlpeAerrl{rb BarpyAHrrre,;rr,uo. Iloa:rouy
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4,f

,6'rr" /6'oo" /6'JO" /6"f0",?. /6t /6',70" /7''
/1.

Puc. l. ZaMeresue oruorueEl4x autessofi TeMrreparypr,r flprr EaBeAeEr4rr aETeEEr,r ra xpair
coruequoro Arrcr{a K auteurofi TeMtreparype 7r, noryuaeuoii npu EaBeAertrr{ B Toqxy, orcrog-
qyro or qeurpa Au cra Ea 1,2' , s aaauctrMocrr.r or paAr.ropaArryca

Puc. 2. _floupanr(rr_, r{oroprre-ueo6xograllo upr.r6anlrrr, n paAr.ropaArrycy, r4BMepeEEoMy Ea ypoB-
u.e T 

^ 
(R)/ T a (12',) : 9,496

BEaqeur,r.f, T; an;tumctxJrrlcb AJrfi Toqex, orcroflqrrx or IIeHTpa Ar.rcna Coruqa ua
12' (7"(12')), a raxlr{e Ail.E rorren, coorBercrByrorqrrx HaBeAeHtrro arrreHrr,r Ha
xpaft (7" (/?")).' Suag orlromeulle yxa3aHubrx aHTeHHbrx reMneparyp, Mo?r{Ho ras eanlacefi cxa-
EOB OtrpeAeJII4TL paAI4OpaAI,IyC COJIHeqHOTOAI4CI(a TaK ?Ite, HaH I4 B CJIyqae I4BBeCT-
Horo oruortrenvn To (R,.)l?o (0), rge 7^ (0) - BuaqeHr4e aureunoft reMrreparypr,r
npu HaBeAeHr4r4 aurenrbr Ha r{eHrp <cuoHofinoro> Coruqa [3]. Xor rrBMerrenrr.E
Berusrdubr Ta (R,.)lT" (12') a BaBr{cr,rMocrr4 or pa[r4yca Ar{cHa ,R, upe4crannen
Ha pr{c. 1. Cnlournofi. mmueft [oHaBaHo r4arrereHrre aroft selr,rsraHbr, Bbrqr4cJreH*
uoe tro Sopuy;re (1), rurpuxosoft - uo (11) rrpu t: 0 (cxan uo 6) u mrprrx-
tryrrnrrrpuoft luutreir - no (11) [Jr.E cxarra tro a rpr{ 6c : 25". flocregnee aua-
qeHr4e 6" uepenprrBaer c BatracoM Bo3r\lo?r{Hbre BHaseHrr.E cxnoueurafi r{eHrpa coJr-
EesEofo flucHa.

?IsMeHeHue oruorrreHrl.fl T^ (Rr)lT" (12') B r.rurepBaJre 15'50'< R, <
< 17'00" trBlrfle'Icr crporo MoHoroHHbrM r{ cpaBHr4TeJrbHo MaJrbrM tro Beilr4quEe.
B cpe4nerrr Mo)r{Ho rrpr4H.ETE,, qro oc}, aHTeHHbr HaBeAeHa na xpafi Ar{cxa, r(orAa
T" (Rr)l?a (12') : 0,496. flpra aron r{BMeperrHr,rfi paguopaguyc Conuqa 6yger
6olr,me ?rcrtrrHHoro, ectu R, < 76'll', r4 MeHbrrre ero, ecJrr4 R,> 76'71". eTa.
orlrtLv.vfl HeBeJrr4nr4 14 cocraBJr.aror He 6o,nee 0",9 nplr rrarueueHr4r4 pa4rropaAr{yca
B rrpe4eJrax or \5'50" [,o 77'00".7Ix uonrno orleHrarr, no pr4c. 2, r4e trpe[craBJre-
I{bI tronpaBKr4, noropbre na4o upra6anurr, (c yqeroM auaxa) fi r4BMepeHHoMy pa4r,ro-
paluycy, qro6rr troJryqr4Tr, ero r{crr4uHoe Brraqeur4e.

lIa pvc. I r'ronruo BanJrroqr4rr,, uro.R, oupeleJreHurrft raa Bbrpalr{eutr.s (1), or-
Jrrrqaerc.fl or arofi rfie BeJrr,rqr4Hr,r, Bbrcr4creuHoft rlo roqHofi SopMyne (11), ne 6oree
seM Ha 0", 15. floaroMy Molr{Ho cleJrarb raxofi BbrBo[: flprr ynaaauubrx Bbrrrre cpe[-
uer(Ba4parr4sur,rx ouu6rax (+0,4.10-a) cpe4uero BHarreHr4.E oruorneuun R,.lR6
AJLfi Otrpe[e[refirrft lrocJreAHero Mo]r{Ho I{crroJrLSoBaTL laHHbre, noJryqeHHbre r43

{opuyru (1).
Otltetum, rrro Br,Irrr4creul4e Br;rpax{euua (1) BHaqr4TeJIr,Ho npotrtre Bbrrlr4creur4.E

rrurerpaJra (11). Dro npo.trBJrrerc.s oco6euno orqerrrr4Bo, ecrra {opua paAuo[croq-
EuHa orrrarraerc.E or ItpyrJroro [t4cr(a, o6na4aroqero paBnoMeprrr,rM pacilpeAeJre-
HueM rro HeMy ,rpxocrnofi reuueparypBr. flponetrennrrfi anarza traer ocrroBaErre

,1,20
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r4orroJIbBoBaTB c AocTarorlHoft ToqEocrbro trpfiMoyroJrbrrbre yrJIoBBre fi ooplmrarEr
,nJr.E BbrqtrcJreEtrf 7" paguogcrosuufiori ctoxuofi {oprvru, ecJrrr ux yrtorue pae-
Meprr rre trpeBrrmaror 30-35'.

B safiilroqegtre Bbrpamalo 6.narogapuocm P. H. curxunoft aa pacuerrr na EBM.
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CTIETITP T(OJIEBAIJVIII
TEOMATHUTHOTO AE_rilHAEnCA B IUAIIA3OHE

rrEprroAoB 130-200 Mr4H nAI( BOSMOE(HOE
OTPA}I(EHIIE CTIEHTPA

fJroBAJrbHbrx ocul{xrflrlrrtrr coJrHuA
B. fI. Bo6ona, B. M. Bnaguunpcnnft, M. I4. [y4onxnu *

C noilrorqrro RocLrEop-araJrrlaa r{ rreroAa rraJrox{elrr.rfi grrox trocrpoeu ctrer(Tp Hore6auart
.4E-Iar4enca AJI.r Jrerrrero ceBoua B Ar4a[aaoEe rrepr,roAoB 130-200m. Peaynr,rarrr srrqucfleulrft
AByr{fl MeroAat\rrl xopomo corJlacyrorcn Me}r{Ay co6oi,i (ta6.rr. t). CneHrp upe4crarnrer co6ort
na6op 4ucxpernrrx runr.rii, 6orr,urlancrno r{oropr,rx ycroliuuno BoctrporraBoArrrcff rog or roga
AJrfi. Bcero I4ccrreAoBaulroro l4urspBaJra 1966-1979 rr. (plrc. 2). B roryverruor,r ctrogrpe npr-
cyrcrBylor no 80% llrnntt, uai,i4eunnx npla o[rlrirecmrax ua6rrogeuragx rlro6alrr,rrbrx rryjrBca-
qraii Co.nuqa r I(AO (Cenepunrii, Hoton, I]ary 7974-7982 rr.), rpuqeM onono 60/s r4B rrx qr{crra
'coB[aAaer c coorBercrByrorqrrr{],r [opr4oAaMr,r s AE-utgettce c roqEocrbro Ee xyE(e Ory1 (pr,rc. 4).
Bepoxr:noctr, cryuaiinoro coBrraAeHr,ra raxoro 6orr,uroro sr.rcra rr4ur.rr? AByx cpaBgr.rBaeM6rx
crlerirpoB rre trpeBBlltraer 10-4. CpanneutlectrexTpa ocqrrrnqr.rit Cornqa co ctrer(TpoM AE-ns-
.AeKca B rrepl,IoA uo;rxpnoii Eoqr{ troKaBr,rBaer, qro coBrraAeHr.re IlecfioJrbr{r,rx rr,rnl,Iit s o6orax croHt-
pax rlolRer 6bITb sflcro cryuaiinrrlr. flonyueunne] pe3yJrbrarri corJracyrorcr c rrpeArroJro111e-
lruerr [4] o HaJrIrq[rI BaMernbrx 1-L%) aaplraqr.rit troror(a coilEequoro KoporroBoJrgoBoro r.r3Jry-
qeur4.fl c treprroAaMrr ocqlr.nlaqlrrt Cornqa.

VARIATION SPECTRUM OF GEOMAGNETIC .4E.INDEX IN PERIOD RANGE
{30-2OOM AS POSSIBLE REFLECTION OF GLOBAL OSCILLATION OF TI-IE SUN,
hy v. P. Boboua, B. M. vlad,imirsky, M. L pud,oukin.- The spoctrum of oscillations of
:geomagnetic ,4E-index have been calculated by rnethod of cosinor-analysis and by supere-
poch method for summorseasonsforinterval oI periods 130m-200m. The spectrum is the set
of discrete lines. The majority of these lines are reproduoed steady from one year to another
for all interval 1966-79 studied. Up to 80% lines found in optical observations by SevernJr-
I(otov - Tsap (1974-82) are presont in,4E-spectrum, 60/o of these lines coincide with li-
nes of .4.8-spectrum with the precision <0T1.The probability of the coincidence of such
number of lines by chance is tr 10-4. During polar night there are no correlation between
spectrum of solar global oscillations and ,4Z-spectrum. The main conclusion is that solar
global oscillations modulate solar shortrvave flux t,il,h amplitude about 1/6.

3rp{enrrr _uro6alE,Hhlx [yJrbcar{raft Connqa, o6uapynterrHr,Ie B o11r11qec1114x
l.rBMepeHr4.Ex Il , 21, Moryr rpr4cyrcrBoBarb B aeuuoft uarruroc{epe v raouoc$epe
uo Hpaftaeft Mepe ro AByM rpl4sl4uart: 1) trprt corueqHErx uyJrr,oar{zflx BoBMo}HHa

* Jla6oparopr,u reo{nar,rrlr HI4I4@ JIfy.
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Ieflepaqu.E AoJlrotrepuo[Hblx MaIHIITOII{ApoAI4EaMUqecfiTx_ B^OJIET trepeEocuMhlr

coilHequblM BerpoM u noagefictnyrcqux Ha MarHuroc$epy t3]; 2) coilHequrle tryJlb-'

ca\frfr. Moryr cotrpoBo)nAarbc.EBaprdaqrrfiMrIfiopornoBoJruoBoro uBJIyxIeEtrfi Conu-
qu'(nuourrft ynsrpa{uoner, penifenoscrrfi graauaaon), qlo AorEtHo EeuB6ex(Ho'

trptrBoAurb n coorBercrByroqtrM trepuoAraqecfi1lM ITBMeHSHIT.EM nonoc$epurrx-
raparuerpon [4].-B 

nacronqee npertrx troiryqeur,r y6egrarenrnbre EaHEbIe, ror(a3llBaloql{e? qrt}

Bropafi uB trepeqtrcJrerrnrrx soaroxrrocrefi geficrnureJrbuo peaJll[3yercx. flepuo4.
t60h c ycroftullnoft {aaoft naft[en n oru6arcqefi auuluryA reoMarutrrHbrx Mrrltpo-

riynscaqift Pc 3,4 [5, 6] . Taxofi,xe trepr4o4 o6napyxreu B HpLIT1IqecfiIax qacrorax

cp.4re-rpotrroft E-zonbc{eprr [7], upauelr{aaa atux rocJIeAIIIlx Bapuaqufi con-

o'u4u., c $aaofi, safiAeuuofi-una 
-orrn6arorqeft auunzryq Pc 3,4. Oqenxl aMtrJIu-

,ygu, ,upraqraft conueqHoro fioporr(oBoJlEoBoro v}xyse]f;1^fl l'< 1000'A gls
r-epnona-160* Aaet BeiluquHy rlopsAr(a l0/0.

'Cooruar"rnylOqllft uepllograuecxraft I(oMnouenr 6rr,n o6napyxen TaHII{e'

a uouoc{eprbrx ronoBblx crrcreMax rrpr( auaJrr{Be 6olnuroro MacclrBa AaHHbIx

A4-ns1exca [8] . IIpu aroM oxaaaJrocb BoBMo]r(HbrM uafirz rosHoe sEaqeEl[e tre-

puoga 160T0094 -F 0T0006, sro- xo_pouo coBllaAaer co sHaqeHI4eM, otrpeAeileH-

rrblM B otrrurlecr{r4x IllBMepeultf,x [2]. @aaa 16O-rrtznytnbrx Bapllaqllft s AE-ms4erco
Oqegb 6nuexa x ,err"ir.e, uafiAeunofi uo oru6arcrqeft Pc3,4u HpurI4xIecHIIlI
qacroraM .E-uonoc{epbr. Ouracanurrft a{Sent olpeAeJreHlro coJrHeqrroro trpo-
UCXO)fi[eHI[r: Ou ynepennO O6napyrfiIIBaeTC.E TOJIrI1O S rrerguft CSSOH' [JIfl OCBS-

q.rroft lrouoc{epu.-Ar" uonapnofi no.I1a 160-MuHyrEbIe xone6ann.s s AE-fiit-
nence re nafi4enu [8].

flepeuucreuEbre Bbrme peByJrbrarbr r(aqecrBelrHo troATBepmAaro'Tcfl EeHoro-
pbrMr{ Apyrr{Mrt HeaaBrrcrrMbrMrr [aHIrbIMIuI u coo6pameHlr.EMr4. 160-ruunyrurr-e

iupruffi" naftAenrr B cauruMerpoBoM coJIHeqHoM paAuotrsilyqeuur'r t9-11]'
XOpOmO I4BBSCTHO, qTO I{ETSHCI{BHOCT6 paAuOI4BIySeHtrfl B yI(aBaEHOM EUatraaoge
I(OppeJIIIpyeT c I[3MeHeEI4-flMIlI trOrOHa HOpOTKOBOJIIIOBOIO USJIySeHUE' B TOM qIICJIe

tr B ItOpOTItOft mfiaile BpeMeHIa. B Cu.EaU C ATIIM Ba?fiIIO OTM0TIITb, qTO MaRCI'IMyNI

pagroip*o"tu s 160-MuHyrIIbIx Baptraqll.Ex [9, 10] trpa*rl{qec,1u coBllaAaer

c MaKcI{MyMoM IIOTOHa I(OpOTITOBOJIHOBOIO trBilyqeEl',Ifi' OtrpeAeJIeIIHbIM IIO reo-

{uazuecnllu ,t*aparrr* (Unn ,oro ffie llepvoAa): oru6aroqafl aMtrJIIrryA Pc 3,4;

fipr{rraqecnrre qacrorbr Elo; napraaquu A4-ttugerca [B] '' Mo4yrgqurr RopornoBoJrHoBoro coJrHequoro r4BryqeHtrfl c reM )r(e 160-mrnyt-
.ErIM trepIuIOAoM cJIeAyeT OE(I4Aarb rax?I{e B SB.EBII c o6uapyxeul4eM ror'o }I(e trep[-
oAa B qacrore 

"r"Abrar* 
xpoMocsep*brx Bctrbrlrre* [12]' Haxoueq, [p'EMbrM

tro4rBep?r(Aegr{eM orrucauubrx Bbrrne peByJlbraroB flBorflercfl rrplrcyrcrBllle 160-rrru-

nyturri rapraaquft B qacToTe cJreAoBauu.fi BcrrJrecnoB peIITreIioBcI(oIo I{aJI}Eet
grr.E B cuyruuxoBbrx uBMepeur,r.sx 1L3, 74): Mar(crrMyM B rracrore cJIeAoBaHtrfl perrr-

reEoBofirx BcIIJIecmoB coBlla[aer c MaI(cIIMyMoM paAIlo.EpI(ocrI4 [9, {0] tr yBeJII4-

qeuueM aJIeI(TpoIIHofr nOrqeutpaqu1l B uonoc{epe [8] (arot MaI(cIIMyM saIIaBAbI-
.BaeT oTHOCI(ToJIbHO MaKcIIMyMa cltopocTlil pacmupeHl{E qeHTpa AI4CI(a B OtrTUSec-

KZx r{sMepelrl{sx l2f lipu6,wrBr4reJlr,Ho ira 20 uran).

Itax uoxaarrBaer aHaJrrrB MrroroJrerur{x otrrl{qecfir{x tltaMepeuuri [15] , ctrefiTp

CoilHesublx AoJIrotrepIIoAEbIx tryJlbcaquft cogep)fiIllr AoBoJIbHo 6onrmoe qI{CJIo

rapMoHI{K' trpuqeM aMtrJII4TyAbI HeKoTopblx I{3 HlIx cpaBHI{M},I tro BeilutluHe

c cunrnofi nrasuefi {60+010. f|oetouy ecreCTBeIIHo npeAIIoJIoE(urb' rlro, Rpo}Ie

L60m-none6aur,rft, renoropbre [pyrrre rapMourrnr4 corrrerrublx r.no6anrnrrx ocqr'IJI-

naquft Mofyr coAep)r{arbcf B Bapr4arlr4flx yJrlrp_a{uoneronoro fi pel{melloBcl(ol'o

uBflyqegu.ff" conlrqa r4 cooTBeTcTBeHHO UOryr_6rrrn o6uapyxrenr'I B BaprlaqrrflX

uonlc{epurrx [apaMerpoB, B qacrgocrlll B 
-Afl-tt;gqettce' 

Hux1e l{sJlaralorcfl pe-

ByJIbTarbI IIpOBepr(Ir Eroro [peAtroJIOX(eHI{fi'

1. Mar:epuaJr rr MeroAr{Ka o6pa6ornu

Tlcxogur,rlr MarepI{aJIoM AJr'ff alraJlrlsa rr-ocJry-lr(ulrl .2T5-auaqegrafi AE(12)-
,rnu*.u"uu tt rer (7966_L974 N., t97B-L979_T.)r ' o6qeft crIoE(EocrII

2,3'.10u ana.reur,Ift. ,(anurre 6rrlu uolyueHLr r{3 MUA4: B co,ornetcrBr{u c pauee

paapa6orannoft lrelrograxoft upr.l rorrcr(e treprroAa 160T01 [B] o6pa6ar6IBaJIIIcb
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TOJIbno AaHllbre, IIprrxoAflrqr,rec.E Ha troJr.frpHr,rft AeHrr, ItorAa r4oHoc{epa HetrpepBrB-
HO OCBerqeHa: 3a Ralr{Ar,Ifi roA - qeTbrpe Jler}rr4x Mec.Er{a, r{HTepBaJI rle}rTprrpoBaH
orHocltreJlbHo AH.tr Jlerrrero corrurlecro.rrnwn (22.06). trl[cHnrosaJrr{cb AHr4 c 6onr,-
rxr4rrr,r lrarHrrrHbrMr,r 6ypnuu (AE> 500y) . Cnexrp KoJre6arr4ft B r,rurepBaJre
repr,roAoR 130,0-200T0 crpou.rrca c noMoq,bro AByx MeroAoB.

flepnufi rreroA, rrprrrreHflBrrrraftcn pauee n [4-B] AJr.s rroucxa ueprao4a 160.,
rpeAcraBr.qet co6ofi ruo4ra{lrHaqr,rm Hocr4}rop-arraJrr{Ba I16]. Ftocunop-ananraa
IIoBBOJITI0T I,ICCJIeAOBaTT, IIepI4OAI4qeCKI4e COCTaBJIflIOqL{e AI4CHp0TIIOIO UpelrenU6-
ro p.tlAa nro6ofi aagannofi AJII4Hbr, npuqeM He HaHJraAbrBaerc.fl Hrrr{aHr4x orpaHl4qe-
uufr ua pacnpeAeJreHr{e AaHHbrx Bo npeMeHr.r (nxrrcuaa npouycnu) . flocne ycpeA-
HeHr.r.tr [o r,rHrepBa.rry 10 Mrrrr AaHHbre Ba Ha]r{Abre cyrKtr atrtrpoKcr.rMr4pyrorcrr Ko-
cnnycor.rgoft HeHoroporo upo6uoro trepr4oAa rro MeroEy Har{MeHr,rrrr{x KBa[paroB
.c I{cIroJILSOBaIII4eM eIIIHOIO HyJrL-rryHnTa BpeMeur{. flonyueuutre TaHr{M o6paaou
BI{aqeHI4-E arlrrJlr4TyAbr ra Saar,r [aHrroro upo6noro trepr4oAa Ba Ka]r{AEre cymu o6-
paBylor nropraunr,rft cTaTI,IcTI,IqecHnfi ltacczn, rro KoTopoMy Br,rql,IcrfleTc.E cpeAr{fl,rr
aN{nJrr,rryla. flonyueunrrfi ua6op {aa c:rymr,m AJr.E or{eHHr4 crerrerrr4 BbrpaffieHHo-
.crlr rreplloAl{qecxoro r(oMlroue}rra c AaHrrbrM npo6ur,rlr [epr4oAoM..(na aroro crpo-
r,rrc.tr pactrpeleJreur{e tro $asau (uacrora ncrpeuaeuocrra). Orxloueuue yHaBaH-
Horo pacnpeAeJreur4.tr or paBHoMepuoro, r.rax{epfleMoe c noMotr{bro yz-t<pwrepvn,
,cflyir{r{T lrepofi Bbrpa}r{eur{ocrr4 AaHrroro upo6noro trepr.loga B r{ccJreAyeMoM Bpe-
Itenu6rt page. Taxlrnr o6pasolr, clexTp, BrJrrr4cfifleMrrfi uo orrr4caHr{or{y r{ero[y,
Ilpe,qcraBJr.Eer co6ofi fiocJre,qoBareJrbgocrr, AByx trapaMetpon 12-ana-regraft u cpeA-
rrux tro BceMy MaccrrBy aMrrJrrdry[ (rperuft BbrqrrcJr.EeMrrft uapauerp - cpeAH.E.E
,{asa 

- o6paayer ctrer(rp {aa, n galr,nefiureM or{ BAecb uogpo6uo He aHarrr{Br4-
pyercx).

Bropoft MeroA trpe[craBJTtrer co6oft lrogu$uxaqrrro MeroAa HaJroxrer{r{fl ailox,
npeAJrorfierruyro .{. H. Pasnoecxuu [17]. Sror anropr4rM npr4r{enrrercrr q,ra o6pa-
'6ornra AaHHr,rx orrrr4qecr(r{x na6"nrogeuuft u flsnfletofl o[Hr{M r4B Bapr{aHTon Sypre-
AHAJII4BA.

IIIar uo [epr4o[y npu Bblqr4creHr4.flx crrexrpoB 6r,rn nprnnRr 0T2 u.rrq trepBoro
Ifero,4a ra 0T1 gra Broporo. On 6r,rr rr,r6pau orrracrr4 na coo6panreurafi aHonourara
Marrrr{Hr{oro BpeMelrr4 (n nepnou },reroAe Bhrqr,rcJreFlr4e oAHoro [eptroAa rpe6yer'9- uaruuunoro BpeMeHu) , oruacrra c yqeroM repoarrofi mrrpulrbr ueHoropbfi ru-
noreruqecHoft cnerrpanr,uofi Jru:uvrvr. Oqeuxa mr{pr{Er,I raxoft rrvtHufr. uo;+ter 6rrrs
cAeJIarra Ha ocHoBe paccMorpeurar {"nyxryaquft npeuentr peJrar(caqr{r4 B r,roHoc{e-
pe r4 MarHrmoc$epe. Haupuuep, gra r.ronoc{eprr uo4o6nym oqeHxy Herpy4ro
rroJlyqrdTr,, I{cxoA.s LrB cJleAyroqrax coo6panreurafi. Ecnra B r{oHrd3rdpyroqeM r43Jry-
qeHI,rI4' naAalorqeM na raonoc{epy, I4MeeTc.E nexoropr,rfi [epr4oA T , ro u eJrer(rporr-
nofi xonqenrparu4r4 6y4er npr4cyrcrBoBarb ror ir{e neprroA, c4nr,rnyrr,rft no Saae
HA BEJIIaIII,IHY q [6] :

9 : arcctg (anTln),

rlro oTpalliaeT crerleHE (I4HepItrI{oHHoCTI4)) I4OIIoC$eprr (a4eCs A - xOa{{r4r{rreHT
peroM6r,rnaqrttrt, ry - (crar{r4oHapHaff) EJreKrpoHHafi r(oEr{eHrparlua). flplr o6uu-
Ho rJpr4Hr{Maer,rbrx BuaseHu.sx napaMerpoB E-cton uonocSepr,r p;tls T : 160,1
(P cocraBJlrlet Sl10-2 flepLIoAa, (1,t. tr4a-aa pagrrr4rrubrx napraaqraft nocro.sunofr
BperreHr.r uonocoeprr llna cgzur Saa cp 6yger uapr,r4poBarb B rrpeAeJrax -11,0%.
Cnyuafiurre Bapl4al{rrlr 6yuyr [pr4BoAr4rr, r( pacrtrr4perrzro cfiexrpaJ]rruoro rrraxa, Tar(
sro MoEoxpoMarl4qecxrafi nnemuraii curuar 6yger ulrerb rrran c o$Sexrlrnuoft
ruupunoft <0T2. I]raxnrauecHl{e rdBl{er{eHr4fi rrocro.Erruoft npeueulr 6y[yr ilprrBo-
AT,ITE' n {aaonofi MoAyJlflI{rrr,r 14 rro.EBJrelrr4ro coorBercrBeHHo careJrJrrlToB (aoo6qe
roBopfl, AoJIlriHa na6lro4arr,c.tr, r(oueqrro, r4 aMrrJrr{ry[Ha.s t{oAyJrflr{rr.E). It aua-
Jrou4rlHoMy a$Sexty 6ygyr npLIBoAr4T6 r{ r,rBr\feHenr4.s Bo Bpelrenu uocronuuoft
peJraHcar{}rr.r roxa. Bce 3rr{ oqeHHr4 .sBJr.ErOrCfl, pasyMeercE, rpy6o npra6numen-
IILIA{I4, TaH KaH Ha caMol,r 4e.rre a${exTr4BHa.g [Irr4rla BoJIHT,I rrorrr4al4pylotqero rd3-
.JIyqeEI4.E, orBercrBeHHa.rr Ba orrr4caHHlle Baprraqlrr{, I{eI4BBecrna. floarouy peaJIr,-
EbIe BIIaSeHILE IIoc1'o.rIHI{bIx I]peMeIII4 OCTaIOTC.E He BIIoTIHe otrpeAeJIeIIHBIMI4, a tr{x
{nyxryaqura coorBercrBerrno Her4BBecrHbrMr4.
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2. Peay.rrrarbr r{ rrx aHaJrr{B

Cnenrp AE-vglpttca, Bblqr,rcJreuur,rft r,rerogor\f Hocr{Hop-ar{aJr]aaa [Jr.fl JrerHero
ceaona rro Bcerry Maccr4By AaHHbrx (1966-1979 rr.) alrunr.myA 14 BHaqenuft y2,
troHasaH Ha prac. t.

Crarucrrasecl(I4 BHaqr4lrbrtr{r,r ,aBJr.Erorcfl rrr{I{rr, yAoBJrerBoparcnrrre oAHoBpeN{e}r-
'HO CJreAyron{r4}r AByrr Hpr4repr.r.frM.

l. X'V 10, uro Arrfl. rtfl.rvr creneuer? ceo6oAr,r axBrrBaJreHruo rpe6oraur,rro,
qto6rr AaHHarr rrururr (nlrx) 6una rro BHaqr{Mocrr{ He MeHee AByx crauAaprurrx or-
Hroueuuft orlrocrrreJrrlro cpeAuero (no nceuy uaccuny). flocxonsry Bbrqr4cJreHr,r.s

IrpoBoAr4Jrr4cr, [Jr.f, fia]r{Aoro ro[a, a SaTer{ cyr{r{rapona;nracs, 6rrro oTqeTJrr4Bo
BI4AIIO, qTO OTAeILHbIe Jrr4Hr{r4 CrreHTpa, BHaSI,IMbre AJr.E CyrrMapHOfO no BCeNry
MaccI4By clrexTpa, B Hexoropr,re roAbr Heaalrerubr, B cn.aau c BTr{rr n ganruefirueu
Taxr,re rrrlr(tr orMeqaJrr{cr r(aH (nepeMeHHEre) (suauox V, rperufi cron6eq ra6.rr. 1).

2. Cpe4unx rro BceMy r{accrrBy aMrurr{ryga cocraBJr.Eer He r{eHee 1y, vro ax-
BrtBaJrerrruoro rpe6onaHr4ro BHarrnlrocrr{ Ha ypoBue AByx crauAaprHbrx ornJro-
nenufi. 3ra rparravuarr BeJrr,rarr,rua 6rr"ra rroJryqsH6 Ha ocr{oBe r4ayqeurlfl cyMrfap-
Horo pacrrpeAeJreHr4.E rro al{rrJrrlrygart (nce npo6urre [epr{o[brrro BCeMyMaccrrBy
gannrrx). [tax u [pr4 rrcnoJrbBoBaHr{rl rrepBoro Hpr4repr4.s, orMeqaJlr{cb ;lrtrtdtrt,
IJI.rI Koropr,rx B Her(oropbre roAr,r BHarreFrr4.a ar{trJrrrryA 6nr.nra lreusure 1 1 (<nepe-
MeHHr,re)) .rlruuu). flocxonr,xy ypoBeHb rrryMoB pacrer B cropouy 6orrrulrx treprao-
gon (.4 - T), [rrr'r,trn ycJroBHoro ypoBH.E BuaqrtN{ocrr{ rlil{eer uexoroprrft HaHJroH
(1/l), rax qro AJr.E 7 : 130'10 ax{rrJrr,rryAbr BHaqr{trrr{, ecr.u A } 0,8 y.

Brr4erenne crarucrr{qecn[ BHarlr4Mr,Ix rrrdltoB c oArroBper,reHHbrM trpr4r{elreHr4e}r
orrlx AByx I{pr4Tepr,reB r 6onrurancrBe cryrraeB He Bcrperraer Barpygueuuft, uo-
cltoJlbr(y, HaH [paBr4Jro, Bbrcoxr4e BHarleHrr.s 12 coornercrByror 6onr,urr.ru aMrrJrr{-
Ty[aM. OAnaxo AJrfl ]rexoropbrx rrrrnoB c 6onr,urr.rlrr4 aMnJrr,rryAa]rr{ BuaqeHfre Xz
6rrno rrennure npranar:oft noporonoft BeJrrlqr4ubr, B taHrax cJryrraflx Borrpoc o pe-
aJrbHocTI,I pacci\raTpl{Baelrofi JrI{HI{r4 peIIlaeTCfl B SaBI4cI{N,IocTr4 oT BHaseHI4fl aMtrJrr,r-
TyAI{ B OTA9JIT,IIbIO IOIBI I{ IIyTeN{ CpaBHeHI4.E C (I(OHTpOJILELIM) CIIOKTpOIIr IIOJIy-
qeHHErr,r BropbrM MeroAor{.

,(;ra upranaroro [rararro rrep].ro[y (0T2) neHotopbre peaJrbHo cyqecrByloqrre,
I{o (yar(r4e) Jrrrrrr{rd AoJr}r{Hbr 6rrnra oxaearbc.rr npolyu{eHurrMr{. flpoclrorp luory-
qeuuoro ctrer(Tpa [oHaBaJr, sro ranopl a$$exr r4 B caMor,r AeJre r4],reer Mecro.
B cs.fiara c arlrM AJrfl Her(oropr,rx yqacrnoB crrerTpa nepeqr4cileunbre Bbrrtre trapa-
Merpbr 6rrnu uonyueHrl AJr.s npolrelr{yrorrHErx BHasenufi nepuogoB c rrralo]r 0T01.
B .Iacruoclrrr, tr{MeHHo rar(u},Irr AorIoJrHr4TeJrbHbrrrl4 BrrqrrcJreHld.sulr 6r,rna BrIEBJIeHa
xopoilo rdgBecrHafi crrJrbHa.s rrtt:r'tltr 160T01, rdgyqegua.s no4po6no s [B]. AHaro-
u4sHLre IotrorrHIrreJrbHble BbrrlracJreHr4.E 6r,ura cgelaHLI AJrfI rnurepra,non 6.nr.ra
rapMoHrrr{ cyron 744 v 780*.

Cuexrp, Br,rs[creHur,rfi no nroporry Mero4y, MeroAy HaJroE{eI{rr.E Drrox, ilofia-
BaH Ha pvc.2 tro ro[aM orAerrr,Ho t,rrr 1966-1970 rr. w l97 l-1979 rr. (cyuuu-
poBaHr4e 1966, 1966 unrcc 1967 r. r{ r. n.). I4cuorr,BoBaJrr4cr 1S-urnnyutre cpeA-
Htrre, ruar [o [epr4oAy 0Tt. Hax r,r paHee, Br,rqr4cJreHr4-fl npotsoAralrr{cE, Arr.8 rlerblpex
JrerHrrx Mec.EI{eB Ha}ri[olo roAa, AaJree cyMMrrpoBaJrrrcb rro roAaM crreHTpaJrbHble
trJrorr{ocrr4 AJrfl Bcex ileprroAoB. Srrau iuerogoM rrpoBep.rrJrr4cr, paaJrr{qHbre BapuaH-
rrr. B sacruocrtri, clexTp 6r,rr noBropuo rrocrpoeu AJr.s cr{erqeHrroft rura",rbr nepr{o-
gon (AZ : 0T0t) AJrrr flpoBepxr,r BocnporlaBoAr{Mocrr{ ocrroB}rbrx BbrAeJrflIoqrrxc.E
rrzr(oB. ,(ra nponepHr4 BJrrd.rrHr,rrr cHBalriHocrr4 cner(rp 6nrr nr,r.rucneH [Jrfl rloJrHoro
Maccr{Ba [aHHr,rx, Bnflrcqafl r{arHr{THbre 6ypu. Er,r.no npoBepeEo TaH}rte BoSN[o]Ii-
rroe BJrr4.rrHrle Ha oxoHararersnrrfi pegyJrE,Tar BeJrr4qr,rHlr I4HTepBaJIa ycpeAueHllfi
AaI{HErX, SHaqerrr4.E Ur.rTepBaJra Bpel,reHr4, IrpI4HflToro ycJroBlro AJr-q JreTHero ceSoHa,

Ar4anaaoua upo6nr,rx nepl4oAoB.
CrarracruqecHrr tsHaqrrMr;rtr{I{ rrr{HaMrr B AaHHor,I cryrlae crrr4TarrucE Jrlzrutltt,

CIIeI(TpaJILHarI IIJIOTHOCTE, KoTopLIx BLIilIe HaHeCeHHOIO Ha pI4 CyHI(ax ypOBH-g

B Tprr craHAaprlrbrx orxJrolreHrr.E. Sror ypoBeur, rrpoBeAeI{ HaHrIoHHo rlo ornolxe-
Er.rro H ocu a6ullcc B coortsercrBl4r4 c BaHoHoM 1/l ($runxepnrrfi nryu). Cpanne-
lrtre ciler(rpoB pr{c, 2 noHaarrnaer, qro sce naxrHefimrre AeraJII,I crlenTpa xopomo
BOCnpOr4SBO[.frTC.E rO[ OT rOAa, XOrf OAHOBpeMeHHO 3a]IeTHbr Lr AUHaMusecxI4e

,1.24
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Puc. I. Crenrp xote6anlrrt AE-utgexca, noctpoeuuuii rro rreroAy fiocr,rHop-agaJrrr3a.
alucra oHoJro orEeJbHblx ctrelirpaJrbHbrx TTI,IHoB - BHaqerrutr lreptroAa. A -aMilruryga , X2 Ana ilflTrr crr.tre-
Hmt cBo6oEbI. HBaEparuHaMu orl\Ieqegbr aMnJrnryEbr u BcfluquHu 12 trJrfl EoroflHrrreJrr,Ho o6pa6orauHux
IIepiloEoB c IIeJILIo yTOqHeULIfl OTAeJrbHbrx yqacTHoB clreHTpa

r43MeHerrl,rfl, oco6enno xapaHTeplrble AJr-E HeHoropDrx BhrAeJrelrHbrx crreKTpaJrr,Hblx
lnunuit.

Cnemrprr, BbIsI,IcreHHbIe AByMfl r{eroAaMLr, cpaBHr,rBarorctr yo ux crarl4crl,rqec-
nr{ AocroBepHblll rrI4KaM s ra6r. 1, flepnnrfi cron6eq coAep}rir4r BHaqeg11.s trepr4o-
gon (ur.rn), iloryqeHnblx ltocl4Hop-aHaJrr4BoM, nropofi - lrero4ou HaJrolrieHr,r.E
atrox, Tperrafi - <craurerraqecxrnfi> cnexTp, rroryqgsgn ft nyrelr alraJrrirBa Bcex
BbrAeJreHrrr,rx rrr4r(oB. ItaH nraguo, SHaqeHr{f nepr,ro[oB gnx tuuuit, npr4cyrcrBylo-
qr4x oAHoBpeMeHHO n O6Or,rX CneHTpaX, CoBrraAaror IIpaHrr4qecHu l,Jrfl. Bcex cry-
qaeB c rosHocrbro He xyxre 0T1, upraueM rracrr, Tanr{x nnurafi - nepeueuurr'e.
B o6oux cnexrpax r.rlreerc.f,, r(poMe roro, Hexoropoe qucilo (25%) rrerefer,purrar-
qlrxc-E ttuuttit,qro IIocily?fiI{JIo rroBo[oM AJrrr cner{r{aJrr]Horo aHaJrrr3a. B peaytr,rare
6rrno nr,rscHeHo, tITo rlacrl,rqHo gro o6cro.arerr,crno o6ycroBJleuo pa3rltrrl,reM
B npraTepl4.ExIocroBepHocrrdAJT.E o6or.rx r{erogoB: {rtrtlrtttrlnoropa.E crrr{Taercfl BHa-
szMor? AJr.rr oAHoro MeroAa, oKa3r,rBaerc.E He3Haqr4Moft gnr Apyroro. B cuexrpe,
noryseHEoI,I MeroAoM HaJrorr{eHra.fr anox, uafi4elro Hecr(oJrr,Ho fitrrnoB, orcyrcrByro-
qEx B npoBepoquor{ BapI4aHTe, r(orAa He racnflrosaJrl4cr, Marur4Tur,re 6ypu, 3ro
AaeT OCHoBaHlae npeItrOJIaIaTL, rITO TaI{I4e JII7I:11I7 flBJ].aIOTC.a apre$aXraltlr. Ha-
HoHeq, HeRoropoe AorIoJIHI4TeJrbHoe rlr4clro ttuttttfi. B crrer{Tpe, rtoryqegHoM r{ero-
AoM HaJlo)fieulrfl orrox, tsrlArrMo, o6ycnonneno ilponycnol,r orr4x 'r-urtuft B cfrer{Tpe,
trocrpoeIrHoM ItocI4Hop-aI{aJrrrBorf. B qerolr, oAHaHo, corJracrde lre]riAy cnemTpar,rr4,
trolyrreHHr.rMr4 pasHr;rMrr MeroAarr,rtr, xopouee (-700/o iluuttir coBrra[aroT c roq-
Hocrbro :l-0,1 ulrn). flpone4enHr,tft auarr,ra rroBBoJrfler rrocrporrrr, <cltrrerrasecxr,rfi))
cner{rp (clr. tperurZ cron6erl ra6n. 1), rAe rrpe4craBJreHr{ rrraxr4, BbrAeJreuur,re ro
,UaHHbIl,I o6ornx t{eroAoB c AocroBepuocrr,ro }re rfeHee rpex crnHAaprHr,rx orr(Jro-
uenrarT. 3[ecr, ]rie oAHoBper,reHHo yKaBa]rbr orIeHKr4 aN{[Jrr.{ry[Lr naplraqufi (T).

Paccr,rorpeur4e BbrAeJrenHbrx B cron6qe rpex clexrpaJrr,Hr,rx nrn i, 
" 

,prrrre-
qelII4eM [aHHbrx o CIIeHTpax 3a oTAeIrb]rbre roAri rroSBoJrfleT oTtreTI4Tb cJreAvrour{e
BaHOHOMeprroCTr{.

l. B1ilus\t raanecrnofi 'JruHut4 160n101 orarerJrrdBo Bail{ernbr rJnBrzAr4cra}rrHo
pacnorlolr{enHbre rrvbtr,irr-carerrJrr4rr,r: 160T6-159,12r, 161T2- 158,}8, 162,}rg --
157+1 I{ r. A. tr4x npucyrcrBlre, BrrAl{r,ro, yr{aBhrBaer Ha cJro}r{Hyro MoAyJrrr.lr4ro
sroro ((HecyqeroD nepr.ro[a. Beponruoe npr4cyrcrBr4e i\{oAyJrflrlr4r4 rlepr4oAa 160+01
coflHerrlroro [pordcxo]riAeHrdrr or]reqaJrocrr n [2, 77). B ganno,u cryrrae Hexoropbre
I'I3 MolyJl.aql4oHHLIX a{{extoe Moryr 6utr o6yctoBJreHBr r{r4cro reo{r,razuecxralrrr

,/"70
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Puc.2, To Ete, Eo AJrff MeroAa EaJlorfieEus atrox tro roAaM

IIo BellrflHarbHoli ocn - clexrpaJrbHaffuJrorEocTE (ycnonrsre e4uunrlrr), IIo ropr{goHTaJ]bHoii oclr - fleprroA
(nrun)

IIpIIqI4IIal[IlI, HaIIpI4Mep ynOM-EHyTLIMI{ IIII}(JII41qeCfiI4il{I4 I4SMeHeHI{flMI{ BpeMeI{I4
peJraftcarlr4r4 r4olroc{epbr. Pacuono)fieHl{e ilu]ts,ufr-care.rlJrl4roB ]-0,6; -rL,2;

=L2,8; -F6,2 coortsercrByer BoBMolnHbrNr rlepI4o[a]I NroAyJrflIlrru -29; -15',
-6,4; -2d,9. BoBlrorxno, qro [.rr-fl trepBbrx [Byx rlepr4oAoB (Hecyrqufi treprloA))
160'l'01 MoAyrrr4poBan ro cpaae (taxoe rpeArloJlo)fieHl4e BoBHI4Kaer rIpI4 trpo-
cMorpe ctreHrpa $aa n onpecrHocrxx 160+01).

2. Wmeer r{ecro Becbr,ra cJroErrrafi Haprr,rHa Ar4FIaMrlaIecHI4x r4aMeHeHlrft s cuen-
Tpax ro[ or ro[a. I{exoroprre ilwHut4 A6oorurro cra6ra.rrrsrr - rlr ar,ItrJlirTyAa oT-
Eocr,rreJrr,Ho rraJro MeHrercx (uanplaMep, nepl4oua 170T7 rrurz tBB'l'B). flpyrue
trLltHrrrt, Ha[poT14B, rroABepifierl];I cyqecTBeHHhrM IrBMeHerrI4-ga{ IIo a\,ItrJIr4TyAe
(o ra6n. I orlreqeurr V). BoauorxHo, arro Henoropbre r{B rarrrx rasrreueul4ft rlpollc-
xoA.ar crtr{xpor,rFro rro BceMy Ar,rarraBoHy. B rleHoropr,re roAbr carl xapar(rep cnexT-
pa BaMeTHo t[eH.fIeTCf (rO4r,r, [ptlxoAflqllecfl Ha MaKCI4My[I CongequOft aKTIIB-
Hoc?ra, 6e[uee rapuonr.rHalrz).

3. ConoctaBJreHrre crlexTpa -48-r'lu4exca
co cfler(Tpolr r.qo6ailr,ur,rx xole6aulrii Conuqa,

lraIr[eHHbIM B OrITrrqecKIIX rrSMepeHrlflx

fipe4ctau"nennr,rfi s rperr,eM c:ron6qe ra6lr. t (cllHTerusecxuit> cnemtp AE-
r{HAeHca (53 o;rgeneulrblx rleprroga) 1966-1974, 1,978, 1979 rr. I4HrepecHo cgTo-
.craBrrrb c na6oporr rapMoHr4n, uafiAennrrx B otrTr4trecxl4x I4BI,IepeHugx 1,974-
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1982 rr.. [15]. TaxoelcouoctanneHl{e IrpoBeAego B ra6;-. 2I{ Ha pl4c. 3. Fla6op
trepl4oAoB A.;rs xone6anzfi corueqHoro rrpollcxoEiAeull.s (oTl'reueu auaxou Q)
s Ta6n. 2 u:;,a przc. 3 B paccr{arpr4Baer{oM Ar,ra[aao]re Bxilroalaer ncero 35 rapllo-
HIzx (ua Horopblx 25 uepeuucleur,r s ra6r' 7 ll1l u erqe uecrb orrlealellbr Ira carlor'r
ctreHrpe (puc. 7 n [15]); HpoMe roro, croAa BHrrroqe]rr{ rrerr,Ipe HeorI\reaIeI{HLIx rap-
MoHI4r(Il, aMulrIlTyAEr r(oTopblx Molr{Ho Sopua;rruo call,rTar}, BHaqr4MbIMI{, rocnoJlb-
r(y oHr{ MaJro orJrr4qarorc.fl or Apyrux BbIAeJIeHHEIx nmll.vfr.

PaccrrorpeHrze ra6n. 2 m pwc,3 nonaar,rnaer, qro 20 eoJrnesublx rapMoHI4n
(ras 35,60%) conuaAaer c lt:r,:r'ufllr^rr crexrpa AE-us\ettca c roqHocrr,ro rre xy?fie
0T1 . Eqe Bocel,rb trurtuit coBrra[aror c roquocmro -l-0T2, r4 rpl{ Jru:ortrt -F0n]3'
(uacrora BcrpeqaeMocrrd Berllrrr4H (paccorJracoBaHr4.E) rroRaBaHa rractorpauuoft
Ha prrc. 4),I4s 35 sbr[eJreuHrrx B orrrt rrecnr{x na6nrogeHrasx,nrauraii 31 .nunz.s cos-
rra4aer c ltrr:rrurrlv.u cnenrpa Ho,re6aurzfi AE-us1exca c roalHocrblo He xyxe -10T3.
14a la:ax qerErpe iltrt:utttrt, 743,2;150,0; 757,8 u 153T3, ctrer(rpa coJIHeqHbIx nyJrb-
caqufi [15] oqenr 1nuexu K rrr4r(aM cleftrpaJrbHofi urotuocrv AB-vl;,aexca, rloJry-
qelrHr,IM ToJrF,Ito oAHr4M MeToloM (nanorxenrze 3rrox, B ra6.rr,2 3TI{ SHaaleHrzfl rlepIdO-

4oB BB.ETbr n cxo6rra). eryt tuttuu He BorrrJrld B ((crrHTerlrqecxrafi> cnexTp, Tar{ Har(
paccMarpr,tBaJrrncb KaK apreSaxrr,r, o6ycnon;neuurre aSSextauu cr{Ba}r{HocrI4.
Ocrasruuec.fl serrrpe ilu:nuu B cner{Tpe coJrHealHbrx ocl{I4JlJr.trqufi, nz4ullo, ue
npeAoraBrreubr B crenrpeAB-ungexca: 152,9; 168,3, 1"73,9; 179ry2 (orueueHu ua
przc, 3), He ucx.nro.reHo, qro our4 nponyqeur,r [pr{ Bbrrrr4crreHr4.flx crrexTpa HoJ]e-
6asufr AE-unger<ca. Itpoue roro, BoBMolr(Ho, qro yr(aaaHHbre uepr4oAbr coorBercr-
Byror coJrHesubrM xoJre6anz.rrnr, r(oropbre He Mo[yJrr4pyror (u;rra r{oAyJrl4pylor cJIa-
6o) xoporxoBoJrHoBoe r{BJryqeHue.

B o6qelr za 35 nnnrzfi co.nue.rHr,rx ocr{rrJrJr.flqvfr. 27 wonitto cqurarb coBrlaAalo-
qrzMrl c Jrun:,rtrur4, o6napymeHlrbrMr4 n AE-uw[,erce. Vqratr,r]lafl Totl]Iocrb orlpe-
AeJreHr4.rr rroJTolxerrr4fi r'apMonr{r( s [15] rr B cflenTpe AE-vttaettca, a raxir{e ro, arro

urrTepBalrbr ofiTuqecxrzx raar,repeuraft Tt Maccr4Ba AE-vutrertca n{aJro nepeHp]rrlralor-
c.rl Bo BpeMeurz (.-.<25 %), coo:rnercrBrre Melr{Ay [ByNr.s cnenrpaMrr cJre[yer c.rl4rarb
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( C r.rrrr er il.Ie cli n r"r

cner{Tp))
<CuHrern.recftfiit

crIeI{Tp))Haaoxenne
ollox, ?, NruH

ftocrluop-
AH JIIIS,
?, llun

Ha.nomenne
onox, 7, ulru ---------------T, Mr,rH I A, V

I

170,7
171,1,
171,7
173,3 V
t75,0
175,4y
176,2y
177,6

179,9

180,04
180,9
18T,4
182,2y
i82,6
183,65
lB4,4v
186,95
187,4
188,8

191,6
192,05 V
192,8 V
194,2y
1,94,8
196,15 V
196,8 V
{99,1 V
200,05 v

53

L34,3
136,6

?
+

139,5

?
t42,15

?
,1.44,01

?
+

148,5
749,0

+
?

750,4
?
?
?

153,8
'154,2

,t1.57,2

'158,8

459,4
[60,01
160,6
(61,5
'!62,9
163,7
+

'166,3

166,8
'1169,3

134,3
136.7
137,3
138,3
139,4

t4t,7
?

143,3
?

145,1
1,46,6

+
?

149,7

150,2
r50,4
151,5
152,3
153,4
153,8

?

L57,2
158,75
15s,4

?

160,5
161,5
162,9

+
165,6
t66,4
166,8
,1,69,2

13tt,3
136,65

r38,3
139,45

142.15

t44,0[y

,146,6

L/t8,5
1219,0 V
749,7 Y

4.50,4

153-8
154,2
157,2y
T5B,B
159,1r V
160,01
160,55
161,5
162,9
103,7
165.6 V
166,35 V
166,8 Y
1U9,25 V

170,7
171,1
171,7
173,3
175,0
t75,4

+
t77,6

?
t79,9
180,04
180,9
181,4
t82,2
182,6
183,6
184,4
187,0
187,4
188,8

191,6
192,0
192,8
194,2
194,8
196,2
196,8
199,2
200,1
48

170,7
171,1
t71,7
173,3
175,0
175,4
176,2

+
178,0
179,5

?

+
+
+

182,6
193,7
1,84,4
186,9
187,4
TB8,B

191,6
192,,t

+
194,2

+
196,1
196,8
199,0
200,0
48

1,3
1,3

1.,7

1,7
t,g

7,77,2

1,0

1,3

1,3

1,4

1,7
1,3

1,6

1,6
1,2
1,6
1,5
t,2

0,5

1,4

1,8

t,'t
1,2
2,0

1,2
J,8

1,7
1,3
1,6

1,7

1,3

>53: 48 - fiocrrHop-alra.rua (91% ) , 39 - uanomenlre onox (ILoA).

Ta6,ra\a2

166,9
168,3

170,8
1,71,2

173,9

175,6
176,0

179.2

l^
0,0
0,05

0,05

0,15
0,01
0,01
0,0
0,1
0,0
0,0

0,2

0,3

0,r

0.1
0,1

0,1

134,3
136,7

134,3
136,75
138,3

139,45

AD

142,15
(143,3)

144,01
146,7
148,5
149.0

14e:7

(150,2)
t50,4

(151,5r)

(1s3,4)
153,8
154,2
157,2
158,8
159,4

139,4

142,0
4.43,2
144,0
146,7
r48,4
149,0
149,7

150,0

151,8
1s2,9
153,3

1,54,3
157,1

159,3

160,01
160,55
4.6t,5
162,9
r63,7
165,6
166,35

166,8

169,25
170,7
171,1
171,7
173,3

175,07
175,4
176,2
r77,6

179,9

r80,04
180,9
181,,4
1,82,2
182,6
183,65
1,84,4
186,95
r87,4
188,8

tgt,7
192,05
192,8
194,2
79lt,8
196,15
196,8
199,1
200,05

180,2

183,5
184,7

188,5

192,0
t92,6
L94,3

196,3

0,1

0,1
0,1

0,15
0,3

0,3

0,05
0,2
0,r

0,15
0,2
0,2

o AE o A o A

160,01
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Pnc, 3, Cpanuenue ((cr{ETerrrrrecmoroD crremTpa AB-utget<ca
co ctrenrpoM rrro6aJrbEbrx ocquJrJrnqr4ft Conuqa. corlracuo [15]
(cooraercrneuto AE u @). \
Coegr,rneur,I coB[aEaroqrre rI,IHuI,r. [rItI4, He npe4craBJleHubre B A-E-
crler(Tpe, orMeqerrbl TeMHrIMIT rpeyroJrbHrrraMra; nunr.l, coBnaAalorque
c <apre$arrnrrMrr, JrIlIrr,r.EMrr B A-E-cEeHTpe,- cBerJlbrMrr

Pnc. 4. Pacupegeueurre BeJrurrrru (paccorJracoBasr,rs> A treffi-
Ay coBrraAaror\frMw JtfrE rfrMr{ pasEbrx crreRTpoB

a- g - O -lner.rofi AE-cuerrp - CofiHqe;
b -h - O - Eo.rEoft AE-cnefirp - CoJiHrIe;
c - 

g 
- II - ftieBEofi u Eo'rHoft AE-cnefirpr,r, uo Beprr.rHarbHoft ocfi -Iofifl cfiyrraeB, [o roprrgoHTaJrBHofi - rarmepnau A

orreHrr xopour{Nr. flnn oqeux]4 tsepo.frTHocru cIlyqafrHoro coBrra[er{r4fl [Byx pac-
cr{arprrBaeMrJx cler(TpoB }[oErr{o BocfroJrr,soBarrcn {opl,ryflofi BepHyIilr.r

PrQn) : ()nPntOn'm: ;-::nl- ^ Pnqn-m.
m! \n - m)!

SAecr P" (m) - BeporrrHocrrr c"rry.raftHoro o[HoBperleHHoro coBnal(eurrfl n1,

(;ruuufi (27) ua rzx o6rqero rrr4cra n : 35; P - nepoarrrocrb cryqaftHoro coBrra-
AeIrlI-rI Anyx lro6r,tx JII4HIaiI cpaBHidBaeN{brx cnexTpoB rJro6aJrlubrx tryrbcarIzft
Cornqa m AE-urt\enca; q : P - 1. Bepoaruocrs P Molrier 6nrrr oqeneHa r{B
cJreAylorqi4x coo6pail{eHllfi: paeo6rerl Becb r,rayvaerrr,rit Arrarra3oH rrepi4o[oB (71,
Tr),ua krautepnaroB,k:(Tr-I'2)lL, rqe A-rdHrepBaJrnepr4ogoB,BrrpeAeJrax
Koroporo filrufril cqr4Tarorcfl cotsna4arctr{urrz. B coorBercrBrrrl c pfrc. 4 <pacco-
1'rIacoBa}Iue) Ee trpeBrrllrraer -l-0T3, rax qro A : 0T6. tr{a o6qero rrr4cJra fu raurep-
BaJroB I ranrepoanoB (BaHflro) JruHr4rrrrrr A4-cnexrpa (l : 53), ocranu{bre k -
- 4 nnruloanon <cso6o[HbrD. P : llk : lLl(TL-Tr) : 0,45; q : f - P :
:0,55. finn Pr, (27) uo.nyuae],r Becr,Ma Marryro ne.iruurauy 10-a. 3ia ]fie Bepo.rrr-
Hocrl 6rrna oqenel{a HesaBr4crdMo r'reroAou Mosre-E(apno, .(nx roro Ere BHaqeEI,r.E
A 6nrro [poBeAe]ro 103 racurrraurzit. B serrrpex 6r,rro noly.rslr, crysafiHoe coBrra-
,qeur4e 22 ru:gmin ze 35. Oqeuxa g.lrx cryuafiHoro coBtraAeura.E 27 tuttnfr. Aaer ry
]fie caMyro Beilr4quHy (10-n.

Tanratt o6pasolr, g.ira 6onr,rurrHcrBa 'r,u:nufr. coBtraAeurre clreEyer rrpl4aHarb
peaJILHr;IM, It MOII{HO, CJIeIOBaTeJILHO, SaHJrIOqIlITL, qTO nO XpafiUeft Mepe HeHO-
l'opbre rreprrogr,r uo6anrnrrx uyrr,caqrzfi Conuqa, uoAo6no trepuo[y 160T01,
rrpe[craBJIeF,w s AE-mrrAeRCe, r4 3Tr4r nepr{o[br r{oAyJrrrpyror coJrHeqHoe Hoporfio-
BOJIHOBOe I{3fl yqeHr,re.

HesaBzczMoft nponepHofi atoro BarJrloqeur4fl r{oEier cJry}I{I4Tr, cotrocraBJreEue
'roro xre crreKrpa nyrrcaqzft co.nuqa [15] co crreKrpor,r AE-uuuexca HosEofi uoHo-
ctleprr (uorapnar Hoqr,, ycJroBrro [pur{vMaeMa.s HaK ABa Mec.Eqa, qerrTprrpoBaE-
HbIe orl{ocrrTeJIbHo Bzr{Hero coJrHr{ecro.rrnun). Sror crrexTp, rrocrpoeHEr,rft aa yna-
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saHHhIfi BpeMeHHoft IIHrepBaJr roJlbno oAIrI4M MeroAoM (r'rerog 2, ualoxtenran
anox) c urarolr tro nepr{o[y091, co4epxrat 34 nuAeleunbrx rapMoHllfirr. (xpratepufi
BLItreJIeHT{.s BEaqIzM},Ix ttu:r1ufr.6n1lr ror me, rITo I4 paHrure). Cuexrp AE-ug\ettca
B troJrflpl{yro Eoqb He AoJI}r{eH co[ep?fiaTb, oceBllAHo, 6o,flrmzncrsa IapMoHI4K
coJrEeqHoro npor4cxo)r(Aerza (aa racnrloqeuraeM, BoBMo]riuo, oTAeJI],HbIx rapMoHIrIt,
Mo[yJrtrpyrcqrrx xreor1oe pegrlegoBcgoe IlISJIyqeHI{e, - IloHoc{epa Aa}I{e AJI.f,

BUMIIeIO IIIITepBaJIa BpeMeHII qaCTZqHO OCBeqeHa Ha[ OTAeJIbHLIMI{ CTaHI{I4flMI4'.

rrctroJrbsyerfbrMr{ IIpr{ trocTpoeHl{lt AE-ms\exca). Buurc;lerHlufi crrenTp, cfiopee
Bcero, He cBo6oAeH or Heroropbrx apre{anrrrblx JrIrIHI4fi. ConocrasreHlue tror(aBbl-
Baer, qro rra Tex ffie 35 cornecHbrx rapMorurn coBnaAeul4e c roqnocrr,Io +0ry3
r4Meer Me6ro roJILHo AJI.;I Bocr,Mn ilmHVft (24%o). t(aH rzluo \rBpltc.4, b, uacroruoe
pacflpe[eJreHr4e (paCCoIJIaCoBaHIILED AJLS(CoBna[arcIqux) IIuF.rIfr. B [aHHoII CJIyqae

frBIIfleTCfl paBHoMepHbIM, qTO MO?ltHo I4CtrOJILSOBaTb KaI( yHaBaHI{e Ea qI4CTO Cily-
rlafiHoe coBrra[egrre. OqenHa Bepo.rrrHocrr,r cryrlaftHoro coBnaAerarttt c troMoqblo
rofi xe {opyynu Eepuy.n.nra Aaer P,b (B) = 0,6 (Uua A 6r;no npl4H.flro ro }fie BHa-
qeHue 0T6). TaxuM o6paaoM, coBrraAeHrre 24o/o ,nw:attft crexrpa coJIHeqHLIx rilo-
6arrurrx oCqI{JrJLtrItrI4fi co cuexrpoM trepllogos AE-uHAexca B Hosuoe BpeM.s .EB-

ilflerctt, Br4Ar{Mo, srrcro cIysaftHblM, I{ trepIroALI [15] ue npeAcraBJreHbr AJrx He-
ocBeqeHrloft HorrHoft 14ouoc$epbr. Tluenuo TaHoro peayJrbrara cJleAyer o]I{I4Aarb,
ecJr14 rreprrggbr, ua6ilrcAaeMbre s AE-uH\eHce c [HeBHoft cropourr' coJrHequoro
rrporrcxolrtAeIlrag. HaltoEerl Mo?rtlro 3at{eTI4Tr,, aITo rntrreer Mecro, DoBtr'Io?I{Ho' Ire-
r(oropoe cooTBercTBr4e Merr(Ay (AEeBHbrlr) u (IIoqHLrr,I) cneHTpaMv AE-uu[exca:
c toir 111e TosHocrllo -10T3 B [aIIIroM cilyqae coBtra4alor L4mtwafi,qro, BI4AIII\{o'

He flBJrrrerc.fl rrorllrocrE,ro cryqafiHrtlr, u6o PBb (4) :0,17.
flpzpoga rex BbIAeJIeIIHbIx nepuoAoB B cllegrpe AE-uwge(ca' Horopble He co-

OTBeTCTByIoT rapMoHI{I(aM cOJIHer{H},Ix oCqunnRqzfi, oCTaeTC.fl nezssecTHor? 14

rpe6yer AaJrr,Hefirrrr4x rzccJregoBanufi. ItoneqHo, HenoTopafl ux AoJIfl' Bo3Molriuo,.
TaH)fie IrMeeT coJIHeSHOe trpor4cxo)fiEeHr4e, I4 oHrr no HaI{fir'I-TO trpI{qI,IHaM OcTa-
rorcfl He o6uapyxtenurrMrt B otrTrrqecxrzx rdBlreper{I4.Ex. [pyrrze l{trfelor, Bepo.flTHo'
rrr4cro reo$rzarzuecxyro lrprrpoAy r[ .EBJrflrorcrr, cnopee Bcero, flpo.trBJreHI4eM aKy-
cruno-rpaBr4Tar{r4oHHbIx BoJrr{, Taxrze BoJrHEr I4HTeIrc}rBHo ItccJreAylorc.a B nocireA-
urze 4ecaruile'rrrrr (cu., uaupuruep, [1BJ). Br,tacneuo, aITo aTI4IKolre6aul4-fl B [Idarra-
B oHe nep I4oAo B <60m I4MeIor cIIeHrp, x ap axrepl4s yrorquft cr [I4cxperHr,Ir,r ua6o p ou
rapuonrzH. flepuogrr aruocsepuoro [po]rcxo?ri[eHl4fl, Ha6rIoAaeN{LIe B orlrr4-
qecHr4x raauepcurzax [15J, BoBMoirruo, raH]fie EBJI.rIIoTc.fl ar(ycrLIHo-rpaBI4Ta-
rtrrroHHr,rilrrr BoJIHaI[I4I. ,(ucrperurrfi xapaxrep nepl{ogoB B aToM clryqae o6.aeau
CBOTINI trpOI4CXOffi[eHIIeM .flBJIeIIIrtfM TI,Ila aKyCTI4I(O-IpaBI4TaqI4OHHOIO peSOHaHCa

[19]. I{uesno DTrr rrepvoAbr, He coBrraAaronlr4e c nepI4o[aN,ILI coJrHerrHoro npor4c-
xo[iAe]rrrrl, r4 rIpeAcTaBJIe]ILI, BoBMoHiFro) B cne1Tpax AE-uagexca HaH IJIII AHeB-
HbIx, TaK W l,Jlfl I{OqHEIX yClOOUfi'

Brrrogrr

Ocnorr'rr,re peByJrbrarr,I IIolr{Ho .peBlo}IupoBarb c.tre[yrcql'I]I o6pa3oil'I.
1. Bnepnue c Br,rcoHI,Ir{ paaperueHrdeM rrocrpoeu crrexrp Itore6aHl'Ift AE-us-

[e11ca B Al4atraaoue IIepI4oAoB ,rO-2ggm. [.rin rlerHelo I4HrepBaJIa Bpe]'Ie]II4

(ocneqenuafl uoEoc6epa) cuexrp Bbrrrrrclerl AByr,r.rl I{eBaBI4cI4r{r,INIr4 MeroAar'II{, aITo

rroBBoJrr{JIo HaAerr{Ho Br,rAeJrrrTb B yr(a3aHHoilI L{HTepBaJIe 53 4ucnperHblx nepr4oAa.
2. BrrgeneuHr,re rapxroHranrd r{oJre6anr.rr,i uoo6qe r{BrferlflIoTcfl rlo anIIrJrl4ryAe

roA oT roAa, Eer{oropr,re AoBoJIr,}ro crdJrbuo, oAHar(o 6onr,rurzncrno Tex tlte carlr{x
nuravfr. trpr4cyrcrByer B clle11rpax, nocrpoellHllx orgerlbHo l.n.s 1966-1971 n
t972-7979 n.

3. Ao B0% nnttnfr., IraiiAeHnr,rx palree tl paccrrarpl4BaeMoll AI4aIraBoHe npLL

otrTr4seg6ldx Ha6[roAeHl4.sx rno6a,nr]Iblx rryJrl)caqiafi ConuUa (Ceeepnrrfi, Horoe,
L\arl, 7974-1982 rr.), rpeAcratsJleHll B crexrpe AE-ur.Aexca B JIerHee Bpel{.tr-

?axoe xopouee coorBercrBr,re lre?r{Ay clenTpa}Ii4 rno6alrnr,rx rlyJrt;cal{I4fi Coru-
r{a rr cfiexTporc AE-wutrexca ]re Moxrer 6mtr, c.nyuafiurru. Nlomno BaHJIIoqLIrb, qro
no KpaftHeft Mepe Heroropbre raprfoHrrrr{ coJrHeaIHbIx ocrll4flnnquft peaJrE,Ho npl4-
cyrcrByror s AE-uHAe$ce rl, cJreAoBareJrr,Ho, ts corHerluoNr nopoTr{oBoJrHoBoN,I rt3-
ryqeHrzrr.
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2.

4.

4. B cuexrpe AE-uHgeKca DrroxI4 uorapuoii rlo.ru 6orrrur4r{crBo rraurafr colr-
HerrFIbIX ocr{I4JrJr.flIu4ii orcyrcrnye?, rITo oAHoBrrarrHo yHaBbrBaer Ha coJrHesHoe
rlpor4cxoiH[e]rr4e 3rr4x nepr4o[oB.

5. B cuexrpe xo.ne6auuit AE-uugexca, Rr4Ararro, rpeAcraBJreHr,r tr rroroarr4cJrerr-
HbIe Ileplro4]rl r{I{oro, Bepo.tlrHo, reodrr,tara.recHol'o [por4cxoinAeHrr.rr. /]racnperuuit
xapaRTep cleHTpa ral{Iax Hole6anrafi, Boar{o}riHo, o6ycroueu ,rtJre}rr,{fr}rl4 Tr4rra
a Hyc?r4no -rp aBI4Tar{r{O Fr}rO t'O p e 3 o IraHca.

Atropr,r npltsHareJrrur,r ,(. H. Pa.rxoscxo]ry Ba npeAocranJrcrrrre rrollyJrrr upo-
rpanfr{br (HaJIo}I{eHI{c arlox) Ha accell6repe rd r]oleaHr{e coBerbr, a ra1Tri l
B. A. I{otony lr IO. I4. IJenuopy aa o6cy;rigenrae.

,{eHa6pr, 1984 r.

gelrrroAa B trocJleAoBareJrbrrocrrl lteuTrelroBcxrrx BCtrJrecKoB r,r xpolloc$epurlx Bctrbltuem.-
tr{as. Itpbrr{. acrpotbraa. o6c.. 1985. r. 73.llar. Itpurrr. actpo$r,ra. o6c., 1985, r. 73.
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HAEJImEEHIIfl 5-MI4HyTHbIX
ocrllrJutflqr4l[ flPnocr?I ooTocQEPbI COJIHIIA

JI. B. flugxoncnufi, B. A. I(oron

flpzaegeun peByJrbrarbr EaBeMEErx ua6nrogeruft nopor$otreprroAEbrx BaplaaqIaft'xpxoctr
Soroc{eprr Coruqa B ctronrpaJrDuoM Ar{atraaoue 0,82 + 0,13 lmm c trctroJrbBoBasueilr tO X 16-
aaeuesruoft {orogroguoft Marpuqlr. Haftgeua crarrlcrrrqecxu AocroBeprafl HoEIIeErpaqIla Motq-

uocrz (c oruocr,rreJrBroir alruturygoft LIlf - 4,L0'4) B ctrenrpe MoqEocrtr AJr.fi troJrocbr qacror'

2,6-314 nrlq, gru BaprraqtrE .sBJr.rrrorofl cJreAcrBrreM p-lrog ruo6anrublx Koue6anuli oouses-
uoft ranreucraarocrrr, trocnoJrEny B o6ractn 5-rvruuyrnrrx trep[AoB o6rapymunaerca Atrcr(peruar
CTpyI(Typa CtrOnTpa MOmFOoTE B BrA0 trI4ItOB c IISBeCTE6IM oI(BIIAIICTaETELIM paCqeIIJIeEtreM

68 uHIr1, Vacrotm rrr4r(oB xopouo corJracyrorcr c AaEEbrMu 6oronerpuvecrrx r{BMepernft cou:
EEqEOIO UAJIYTIEEIIE, trOJIYEOEEEIMII PAEEE EA CtrYTEtr$E SMM [4].

HopornouepnoAEbre ocqrrJrJrerlur( BTAEET KaR Ea Batrucu ([p.fiMoro> (rpnoctr qeurpa coll-
EeqEoro gr,rcna) crrrraJra, rax u ua Batrtrctr <gn${epenqzaJrruoro) (qeutp - npart) curuaua
.EpnocTr,r rr BbrsBaHhr, tro-BtrAr.rMoMy, aRycT[qec$rrMrr BoJrEaMr{ c}I(aTr,rE a {oroc{epe coruqa.

OBSERVATIONS OF 5-MINUTE OSCILLATIONS.OF THE PHOTOSPHERIC BRIGH-
TNESS OF THE SUN, by L, V. Didltoushy, V. A. Kotou.- Tho results of ground-based
observationsof temporal variations of the solarbrightness at 0.82_[ 0.13 mkm using a t6 X
X 16 element photodiode array are presented. Wefind a statistically significant onhancement
of the spectral power (with relative amplitude LIII - 4 X tO-n', for frequencies between
2.6 and 3.4 mLtz.These variations are.attributed to global p-mode solar intensity oscilla-
tions because 5-minute peaks in the power spectrum reveal discrete pattern with the well-
known equidistant spacing of 68 microHz, The frequencies agree rvell with the values of
5-minute oscillations obtained from the total solar irradiance measurements made on board
t-\ffJ:Iilt 

tlilor"itt"tioos are seon in both, <direct> (for the central area of tn. ,otu" att;
and <differential2 (center-to-limb) brightness signals and are thought to oe associated with
acoustic compression waves in the photosphere.

., Barxnrrlr peayJrr,TaroM trocJreAuero Aec.rrrrlrJrerr{.tr B o6nacru {r,razxz Co.unqa
6rr.no orrpr,rrfie cdJruerrnbrx ocqrlJrJrflrluft c fiepuoAoru 160- t1-3] ]r trepeMeuuocrl[
troror(a lrailyqeHrd.fl Connqa c paarraqublMlr MacllTa6aMr{ BpeMeHrz. Otuocr,rteJlbHafi
aMrrJrrrryAa Err4x Baprraqzfi Meurrercfl or -10-5-1.0-6 4nr 5-utrHyrHblx r(oJre-
6anufi {oroc{epu [4, 5] no -1"0-a-10-6 Ana uepuola 160m upz gu{SepeHqrdarrb-
ur,rx (qentp-Hpaft) I{BMepeHIrEx 16, 71 n -(1-5) '10-3 gna ualreuenrfi coJrHeq-
HorU rrocrofl HHoft , o6ycJroBJreuu],rx [o.rrBJreurreM na nragrznofi [oJryc$epe Co;ruqa
tr.flreH rz {aneroa [BJ.

flpr,r uaseunux l4ccJregoBaurl.Ex KpyrHolracmra6ubrx napraaqufi flpnocrrr
{otoc$epr,r a{{exrnrurrM flBJr.Eerc.E tru{{epeuqraaJlbubrfi Mero[ r{aMeperuft, Kor-
Aa aHaJrr{Bl4pyloTcg lrSMeHelrrnfl flpnocTu oAHoro I4JII{ Ilecl(oJrbHux yqacTl(oB coJr-
HeqEofi [oBepxEocrr{ tro oTHorueHrrrc H .rrpr(ocrr4 B rIeHTpe trucHa ranl4 roo6qe ro-
te6anus.$ysnquu rroTeMuer{r4s Alrcra n Kparo. MetoA BuaqrareJlbuo yMelrbrlaer
BJru.Euue BeMrroft arMoc{epbr, rroBBoJr.fl.E perr4crprzponars (xnasrz)uepr,Ioguvecxrre
Hoile6aur,r.fl c aMurr{ryAoft -'1,0-a-10-5. flocpeAcrBoM 6nrcrporo cr(aHrrpoBaurit.tt

Aucna Conuqa 6rrru o6napy)fieHbr [6, 7] 160-ur4lryrl{ble fioJre6aHu.fl npxoctrz So-
roc{ep},r s 6rumueft uu{panpacnoft (?IH) o6racrrd cnenrpa; 4r{Sepeullr4arr}Hblft
Mero[ rroaBoJrrJr nafiT[ Tar(ffie auaJrorfitlubre {,ryxryaquu paAlzo.Epnocrrll Co,rn-
qa [9].

flprzmenenze SoroupneMHoft uHrerpaJIbI{oIZ Marpr{rlbl (M@) t10l I,IMeer pflA
trperrMyqecrB tro cpaBueurrro c trl[]t-encnepl{r,reHroM [6]: a) rpAxrrarlecras o[Ho-
BpeMerruocrb rlaMepeurrft aprocrz Bo Bcex orr6pauurrx yqacrxax Sotoc$epr,r,
6) 6rrcrpo4efr.craue, n) ctenr nn{opuaquu u repBuquar o6pa6orr(a AaHHbrx B r{r{{-
poBoM nzge, r) 6onee y[o6nrrft auarua aruoc$epur,rx uoMex ra 6onee roql{afl Ka-
nra6posxa zanrepeuuft, A) 6otee o[HoBEarIHafl rrHreptrperaqr{fl zauepeuraft. Srlr
RaqecrBa EoBoro ycrpoftcrna hOl c r4a6brrnoM RoMrleucl{pyror Helocrarolt, cB.a-
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3ar{Hblft c reM, qro Ha6rroAeHr.r.s IIpor{BBoAflTcrr He B mH-oHr.rax npo3paqrrocrtr
SeMrroft arMoc{ephrr a B Hpacuoft qacrra orrr4rrecxoro [r{alaaor{a ()u - 0,82 rraHrra),
rAe BJrr4.EHrae arlrocSeprr 6o.nee cyqecrBeHuo, seM s tr4}t-AraanasoHe.

1. MeroA rr rrrrcrpyMenr

B {983 r. na BarueulroM coJrHequoM rerecxoue I(AO AII CCCP Buecro ?IIt-
ycraEoBr(r{ [6] rrs zauepe_uraft orHocr{reJrbEbrx Baprzaqrzfi aprocrz {oroc{epu6u.r ufurueuen rorufi .upra6op, r4BroroBJrenRrrft na bcnooe {oronpraeunoft rznie-
rpanrnofi Marprzubr t101.

Matpuria (M(D) raue-er paaMep 3,85 X 3,85 un rr cocror{r zs 16 x {6 {oro-
trpr{eMHbrx flsg91' ,(z{paxqrouuoe uao6pa?fieHr4e Connqa Ar4aMerpoM 5,0 rr.ru
crpor{trc.E na M@ c troMoqbro nna[parnofi sxoAHofi rqeJrr4 pasMepou 0,5 x
X 0,5 MM, pactrorroxeunofi ua paccroruzra 63,5 cM Ha[ McD (plrc. i, a). Il{elr
OCBeqaeTCfl (IIapaJIJI0JIE,HbIMD trysHOM CBeTa OT I{eJIOCTaT}ILIX Bepl(ar 6arrUZ,
o6ecue.runarcqrrx rorrgocrb cJrelnerlrz.E ea Conuqeutoooro l" (nogpo6nee o rorr-
rrocrr4 crdcrer{bl {ororugprzpoBaHurr reJrecnotra cu. [3J).

tr4u{opuaqu-fl crrlrMaercfl ToJrr,Ho c 1,2 rt-qeer\, qerbrpe rrs noropr,rx coorBercT-
Byror qeHrpy Ar,rcHa Connqa r4 no ABe - xqxrgofi zs ueirrpex (N, S, E, W) Hpae-
sbrx o6rracrefi Soroc{epn (nogpo6Hee cM. [10J). Paccroiwue HpaeBbrx yqacrnoB
or qeETpa Ar4cHa coorBercrByer reJrlloqeHrpr4qecHoMy paccroflr{t4ro p - 0,64.
Cre4yer zMerr, B Br4Ay, qro xor.fl pasMep raxnofi oreitriu paBeH 0,1 x 0,1 r,rlr,
T. e. olroJro 0,017 Azauerpa raao6pa)fierru.tr Coauqa, na caonou AeJre BcJre[crBue
HOHesIIOro pasMepa nxoAnofi rqeJrr4 z 4zspaxqnr,r os{errranuoe pasperxeHtre
I4HcrpyMeHra cocraBJl.ser -0,18 DA.

flpzuepuue paBMeprJ r{egrpaJrbuofi ra gnyx HpaeBbrx, E u w, Borr [zcxa,
n KoropbrM orHoc.arc{_ rzaMepenrr.s, Br{ecre c rtpraroii norerlueHl4fr rt Hparo trofia-
BaEbr Ha pyc. 7, a. .Ha puc. 1, 6 noxasaua RprzBarr trpotrycHaHr{.q ycra}roBnrz
(fouq, : 0,82 lrxrt, Llu,1":.0,18 uxu), *raA nor-opot oupcgeraerca xpunoft upo-
trycxarrrd.fr crexJr.Erlrro_ro {znr,rpa }tc-l9 co cropoubr nopoTr{r4x no;ru ra xpraroft
qyBcrBrzreilbuocrr4 M(D c <npacuofi> cropoHbr.

rlpzuqzu geficrnzx {oronprzeuuofi *arpzqu (M@) ocHoBarr Ha paBpEAe
eMnocrrz o6parno cMeqeHr-roro rforogzoga (O,4). Tox paipxla B ]lbrcoxoit crlue-
r{r4 trpolopqr4oHaJIeH traAaroqeMy na (D,( cBeroBorvry noroKy r4 orrpe4eJrrercrr B oc-
HoBHoM KoJII4qecrBoM H-ocr4TeJreft sapaga, reHeptipoBaHrrr,rx B noJryrrposoAHr{Ko
uo,q AeficrsrleM cBera, It uapymeura.qr,r ilzHeftIrocrr4 npr,rBoAr4T raaMerrerlrre qracJra
Tepr{oreHepupoBar-rHr;rx noczrenefi 3ap-tl[a rrpr4 r43]reHeHr4r4 reMneparyplr @[.
flpra naurzx ua6nrogenraflx paBprA eMr{ocru O[ nanoroBrzHy roA Aer,lc'rnueu na-
flaroqero cBeroBoro rroroHa npol4cxo[rzT 3a Bpe]\r.fl -0,7 rlrc, a rro Aa]rr{l,rrr h1]
caMopa3p.fl[ [o ranoro E{e ypoBrr.E Ter,rHoBbrMrz TofiaMr4 (n ocuot;nou rogar{r4 Tep-
MoreHeparlr4rz) upoucxoAr4r Ba Bper{.a rre Merree 5 c. Taxzlr o6paaorr, orrrorr1errie
qI'ICila TepMoreHeprdpoIraHHbIx rrocrarenefi BapflIa H cBeroBr,rrr cocTaBJrfleT -2.10-6.tr4nterpa.nrR_oe llctrorrHeHrae M@, o6ecuesraBaroqee 6.nuanraii rorrueparypurrfi pe-
)nr4M Bcex (DI, a raxlr{e [pl4Meuer-rr4e gz${epenqr4aJrrrr{oto r{e.r.o4a r4aMepe11r4.E
.Epr{ocrr4 c BpeMeHeM HaHorrJreHrr.fl 1m (aa 3ro BpeM_E rerrEeparypy Mo lroxno
crrl4Tarb uocto-gunoii, a trpIrBe[eulroe Bblrrre orrro[IeHIre nerasMeuub]M) nosrornrot
rrrHopr4poBarb orMeqeHrryro Bl,rme HeJrI4HefiHocrr,

B yctpoftcrBe Ha ocnoBe M@ raar{ep.flerc.fl AJrrzTeJrbHocrr nbrxoAr{oro r4r\{rryJrr,-
ca, B.Terrelrr4e Koroporo-4anur,rfi @r( paspanraercfl or HacaJrrrHOrO (O6rqero gra
Bcex 6oro[140[0B McD) Szxcrlponannoio ypoBHfl Hatrprr]rrerrr4.s Ao BaAaHHoro Ko-
HerrHoro ypoBH,E. ,{.nrarerr,uo_crr, r{BMepneMoro r4r,rnyJlLca r o6parr.ro IIpotrop-
r{IdoHaJrr'Ha ocBel(eIllrocrra er,r6paunoro @/( 14 rzaMeuflcrctr rrpu Harxrzx ycJroBrrrrx
ua6rrogenufi ua BCT e upege.nax 0,20-0,0G Mc or yrpa * ,iorygr.. rioo.r"pu4-
Hoe l4BMepelrr4e .-rlpr{ocrrr HpacBbrx r4 r{euTpaJrr,Ebrx yqacrxoB }ra raso6panreuuz

S?""u1 (ecero 12 yuacrxon; npoucxo4r,rr c uacrorott -500 Iq. rlepea'*u*gur"
z1-1 TIO IIIIT(Jr I43rIepeHI4I4 rr0BTopfler0.fl, [aHrrhre B peaJIr,HOM Bpe]fe]rld rrepeAaroTc;l
na vBrt (ynpannxrou{rait ubr.rracnurerrur,rft xouuieHc) M-60d0, rge rrpc,usnogur-
c.E rrx ,Il-epBurrHafl o6pa6orxa. B Houqe BpeMeHr4 Har{orrJreHrr.E 1t,"; rro cpeA11nM
(ne -2299 orcueron) BHarreHr,T.EM nJr.E Halr{Aoro yqacrna Br,rrrr4cilrror"r o Vgx
r4 BLrBO[flrCa ua qrz{polesar.r, ]4 MarHr4rHyro JreHry 4z${epeuqr4aJrbHbre (qenrp__
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pue. l. onrmsecRas cxer*la npu6opa (a) (paauepu ycroarrre), peByJlbrtrpyloqaE RpIIBafi ctreftT-

pamuoft qyBcrBrrerbgocrn'upr6oph'(a1 laamtpuxonauo) z upolpunr EpI{ocrE corEerlEoro

rucra (a)

SanrrpnxOnannue na rpa0r,rre a aoi*l Cootnerctnyror (c yqeroM paBMnTI4x ueo6paxenur COfiHqa) qeHTpaJIbEO'

ruy (cl u EByM r(paeBbrM (E, W) ysacrfiaM Etrcr(a, ffrE noropbrx ycrpofictrou perucrprpyrorcE ooorBercrBylo-

uire Curnauu fiproCrrr; l- BxoAIIa.E Eraoparlaa, oCaeEIaeMaE (IlapaJlileilbHDlM)) tryqfioM CBera, I - CBeTO-

ounrrp ItC-19, a - $lopaxquouxoe uao6paxeHtre CoIHIIa, 4- ooronpreMHaE Marpllqai 5 - [erlaTEat

IIJI TA

qerr,rpex,(c, cootnercrByro'
Connqa, corJlacuo BErPalfio'

(1)

Hp afi ) c IlrHa.rI br (/{C). Br,Iuuc"reHrlfl Ir p o Bo[tlrc.rl [rltr
qrax N, S, Itr, $r-xpaeBbrN{ yqacrrar'I u3o6pameHl4fl
III4IO

6,, : (1. - I,)l I 
" 
: (rn -- rs) lr n,

r[e 1r, : 1,l.rc- cpe4g.trE Ba tm rrrreucvrBuocrb qenTpaJlr]Iroro yqacrHa uao6pa-

)r(eEr{fl Coluqa; In : Lltn - cpeAE'8fl urrreHcuBEocrr' KpaeBoro yqacrfta n;

" ooor"u"uer'N, S,"E, w-xpaen"re aour,r uao6paxeuus corgqa. Itpoue qerbrpex

,(c, ua quopolesarb BbrBoAfirc.E raRrfie r{HreEcuBEocrb rleErpaJrblrofo yqacrlta

.I" ra cpe4uee ,nB qerbrpex AC - ra1 Ea3brBaeMblft cpeAEIzft nmu6osbrft gu{{epeu-
r{lTaJlbrrblft cI{rHaJr 61'

Bo[r1tM roirr,Ho 11e11oropble ux peayJlbrarbl) [JIfl yrosn)llufl ruyuon y-crp-oficrBa tr

;;;6G;" [C upr d^"r"r*ito"6p"x"rn.s.Corsqa (cu' taxxe h01)' Vctauou-
Jrerro, rrTo trpr4 ycpeAgelr[tr or6qeToa ,(C 3a lm myMbl^CaMoro y-ctpoficrea He trpe-

ur-rro, t.tO-," duArarrrlax .Epxocrra rlenrpa Aucr(a Cornqa. Illylrrr, cB.EBaIrIrbre

"-u-*p"rr3aqr{eft 
trpr{ r(BMepeur{r( AJrr4reJrbrrocrlil Br,rxoAnoro rrMtryJrEca (qac-

rora 1tb9t,7 HfrI), EecfioJrbno Htr)fier r1r trpr4 MrrHyrlroM ycpeAEeHrrl{ cocraBJI-EIoT

-g.10-6 B orgoc;re;ruux enuntrqax. gyncrnrrerbyocr; r( cABI,Iry 1'1so-6paxt^e-

Hufi oqe,r,Bu.r", uurr*rnoft 
'-5 

. n17-+ Nri crrEaJIoB 6ot, s, p, a7 u -4' 10-6 lrs 6r,

npr4 c[Br{re cBeroBoro tryql(a ua t" gyra.

2. flsrunrurryTHbre fiofle6aHu.fl EpnocTII; crenTp MOIIIIIOCTII

trils ncero rrareprrarra Ha6rro[enrdft 1983 r. 6nun nr,r6panrr qer];rpe sarrIdcrl' lony-
n.""u,n OO.O8, 01 .b9, 04.09 r,r 11.09 upu Hallryqml4x atuoc{epur,rx ycrroBllnx' !f-en-
Hflg ["rrldreJrr,Hocr]; ua6lroAeur,rfi s TeseHrae HaiHAoto AI{-E cocraBJrrna oHolo 8,5 u,
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Pnc. 2. Cpegnuft ArE qerr,rpex gueft ua6:rrogeuraii (clr. rexcr) crexrp rroquocrr,r currara 1,
(cnentp {nyxryaqrarl Epnocrr,r B qerrpaJrrEoft sone 4racxa Conuqa)
CTperfiaMn orMeqeHr,r nlrxr.r,Fconnagarcqr,rein npegetax t11 MftIq c gauuumn'cnynuirua SMM [4]. Cnuorruoft
ruEuelt noftaBau cpeEnuii ypoBelrb clefiTpa, Ilrrpr,rxonoli - 

ypoDeHb 3o, no BeprilHauru -HBaApaT rapMo-
Hl4qec(ofi aMrrJrr[ryAbr (re;re o6oauaue]rr{fl Ha pr.rc. 3 u 6); 1983 r., }u : 0,82 MHNr

z

t/
,,o 45 4o 4,f ,,0

y', uf u,

Puc.3. Cnexrp Morrluocrrr cr,rrtraJra flpxocrrr.I" uo na6nro4euusu 06.08.1983 r.
CrpcnHr.r coorBercrByror 10 aua.reHfl.fl]r trucrperHbrx qacror, nprrDe1eHHbrx B [4] no ruoaruoc{eprrbrr\r rrarlrepe-
uuart, X, : 0,82 ufiM

rrro coorBercrnyer trprzMeprro 510 orc.rerar{ c Mr4Hyrr{r,rr{ ycpeAHeurneu. Cnaqa.na
aHaJIr4Br4poBaJrlrcb Maccr4Br{ uBMepeHr4fi (trp.EMofi) .flpnocrr.r 1" 4eurpartnofi
o6racrl,r coruesuoro Ar{cxa. Brasyanr,nrrfi upoclrorp Banrzcefi [or{aaaJr, sro Ha
trJIaBHbIft [HeBHofi rpeHA, B ocHoBHoM o6yc.non.lrennrrft satsucrzNrocrE,ro arMo-
c$epuoro rrorJIoqeHl4fl or Benr,rTrroro paccro.rlulr.fl, HaHJraAbItsarorc.rr 6rtcrprre, c xa-
paKrepHblMr4 BpeMelrar,rn -4-10 MrdH 6ryKryaru4r4 cr4rHaJra .spHocrr4 1" co cpeg-
EeHBaApaTr4SEbrM OTHrOHeHr4eM OT rrJraBlroro TpeH[a -3.10-3 B OrHOCr4reJrr,HbrX
eArzHI4I{ax. Srrz S.nyxtyar{rzra Br,rBBaHDr oT{aCTtr4 Hoile6aHr,urr,rr,r npospaqHocrr{ 3eM-
Hofi arMoc$epbr BMecre c BoBN{o}r{Hr,rN{rd r4crr4}rurrlru Sryntyar{r4rr}rr.{ npnocrra $o-
roc{epbr.

!.rra xaxAofi earrwcu 4uennofi TpeHA 1" anuponcr4ilrr4poBaJrc.E ognofi, AByM.E
I4Jrrt rpeMrl napa6olaMra (nr,ruracnaeMbrMr4 Ha 3BM Mero[oNr HarrMeHbrrrrdx r{BaApa-
roo) n SaBzcvMocrrz or xapaHTepa rpeHAa 14 or Bper,reHr4 rrepecrarroBnrd r.treJrocra-

{+r{fIftt{
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ta, BbrabrBaroqefi nparfioBpeMennrrfi paapbrB Banritcrr. Sarelr ocrarxlz (y) <<uave-
peEu.E MtrHyc trapa6oJra) tro[BepraJll,rcB cJreAyrcqeft npoqeAype crira)firlgauu.ffl
Brrqr{cJr.f,JrocB cnoJrBB.fiqee cpeAHee no 13 roqfiaM, troJIyrIeEIrbIft rarr,rir,t o6paaom
MaccrrB crroBa crJralnuBaJrcfl Iro roft me nporpaMMe, r{, HaKoHeq, trpoqeAypa
crJrariltrBaHrr.s rroBrop.flJlacb rperr{fi paa. flo;ryueunafl B peByJltrare rpoexpar-
EOIO CIJIamtlBAHI4g. trJIaBIIa.fi ItpIIBafi sbISI,IraIaCs UB IIOpBOHaqaJIBHOIO MaCCI{Ba
y (t), n AJrrr HoBbrx paanocreft crpol{Jlr{ct cnenrpbr Moqlrocrrl c paapementreM
Av : 1,7 lrxlq no trporleAype, orncaunofi s [12]. Sareu serrlpe (A,rr uetnpex
lueft) uopurrpoBaHrrbrx cfler(rpa Moquocrl{ (CM) 6urz ycpe4Herbl, peByJlbrar
trofia3aE Ha pnc. 2.

Cpegruft CM ooraa"rBaer cyrqecrBerrrbre trrrnu BqacrorHoM Auauaeone 2,8-
3,4 rvrf,q, xoroprrft xopo[o corJlacyerc.E c Ar{arraaonou 2,99-3,70 ulq cyqecr-
BeHrrbrx trr{KoB MoqEocrrr, Hafi[enHbrx s [5] no HaBeMEbrM uaMepeHuflM cBeroBoro
troror(a or Bcelo AIdcHa Co;rnqa B crlexrpaJlbnofi o6nacrra B ()' : 0,45 -* 0,10 lrxnr).
Cpegura aMlJr[ryAa orHocrrreJlbH],rx napraaqrafi ,rpxocrr{ s o6racrra treprlo-
gon oro.no 5. cornacno puc. 2 cocrasn+er LI"l I" - 4,L0-4. Oro [pI,IMepEo
Ha rop.sAox 6oJrrrue aMrJrr{ryAbr napraaqufi o {rnr,rpe B l5l (LIII - 4'10-0)
mn 4paea 6onrrue, qeM aMtrrlury[a Bapvaquft n{ra.rr,rpeHp [5] (4IlI - L0-4).
Paerr,rur,re, [o-BlrAtrMoMy, cBflBalro c telr o6cto.ETeil],crBoM' qro B [5] usyuanucn
Bap[aqr{rd rroroxa or Bcero Connqa, rorga KaH y Eac paaMep na6,rroqaeuoft qen-
rpansnofi o6tacrtr Aucxa -0,L7 D6r rrpurreM rram\I flaErrbre orHoc.Ercr r gpyrofr
ctrenrpaJrbnofi o6;racrrz.

Cor,racuo nuearuoc{epHblM rraMepenrrrM Ea crryrtrr{ne SMM [4] napltaquz
corueqnoro uBryqeHlr.E n o6.racrlr trepuo4oB -5m cocraBJrflIor -8'lQ-a, tro
BrlaqrrTeJrbHo MeHr,[re [prnBeAerrH],rx Bbrme sEaqeguft, flpz cpanneHritu, oAHaHo,
HaAo ynr4r6rBarb crrelyrcqee: 1) uaMepeurr.fl SMM 6ororterpuqecxue r{ oTIroc.ETc.E
r(o BceMy Ar.{cny Co.nnqa, 2) oqeuxll aMrIJIr{ryA, ra6JrroAasmlrxcfi Ha ctryrrrune,
cgeJranr,r rro p.E[aM raalrepenzfi AJrnreJrbuocrbro onoJro 12 cyt, [pzqeM rraMepeHus
ornoc-rrrc-s H cyMMaprroMy ulrrepBaJry oKoJIo 737 cyr s 1980 r., o Y nac z s [5]
cpe[Hfl.fl [JrvreJrbHocrb pfiAoB He trpeBrrlnaet t0 .r.

O6parqaet ua ce6.s BrruMaErre rar?fie trucxperEa.E crpynrypa CM s o6nacru
llepvo[oB -5m c xapaRTepHbrM pacqerrJrelrueM oKoJro rrBBecrEoro BEarreHu.E

68 nxfq [13] (cu. nume). Cpannzn roJro]fieur{e Hamr{x trrrr(oB Ans o6nacrr qac-
rot 5-uuuyrurrx xone6aurzft noroxa uaryqeuz.s Conuqa (2,65-3,40 lrfq), zc-
cJre4oBaHrroft uo AaunrrM ctryrrrr{fta SMM n [4], naxoAr{M, qro ua t0.racroT, yma-
BarrHbrx s 14], ceMs qacroT B lrpeAeJrax -t--11 rrrxfq coBrra[arcr c HamuM clrexrpoM.
floAcsnmrnafl Bepo.trrr{octr c,nyuaftuoro coBtra4eurr.fl (cu. [7]), trolryqaeM

h - CToct(lcli - 4.70-3. (2)

Orgenr,uouy aHaJrr{By 6rrna uoAnepruyra nau6ouee BhrconofiaqecrBeurra.E I[
AJrrrreJrbHa.a Batrr{cb curuaJra .I., uonyueuuas 06.08 t9B3 r.; ctrenrp Moqnocru
AJrrr 11ee tror(aBarr rra plrc. 3, r4e AoMrrurlpyroqtre trrlrrr B AI{arIaBoEe trepuoAoB

-5-6* tronagr,rBarcr orqerrr.rByro Atrcnpergyro crpynrypy. 9acrorbr [r{cnper-
Hbrx trtitr(oB 6rrnz couocraBJrerrbr c [anubrMrr SMM, ony6nznonauuuilrn s [4]
flJl.f, yfiaBaHIIOIO BbIItre A?IatraBOHa qaCTOT.

B ra6r. t npraregeurr ua6nro[aeMbre HaMlr qacrorbr \p ntz Bcex AoMLIHupyrc-
qux [r{RoB Moqrrocru corJlacHo pfrc.2 u 3 An.s cpeAEero cM curnana I"mEts-
Batrzcu 06.08 cooreercrBenrro (uacrorrr otrpeAeJreubr c rorluocrbro Ao +5 mxlq).
B rpemeu cror6qe Aarorc.E BHaqeuu.fi ncex 10 qacror va ar{ycrtrqecn14T p-Mol
nor66anraft cretre5v I :0, 1., 2, ll.onyueggble By4apqolt r,r Xagcosolu [4] uo ua-
MeperrrarrM Ha ctryrurrne SMM. Boe tpz rpyrrtrbr qacror.oqeub xoporuo corJracyror-
c.srrremAy co6ofi., rocnoJrbr(y paBEocrr[ lr. -v, lzlvz -valneuperocxoAfir13 rvrxfq. Bepoatuocrb troy1yqurb cnyuaftuo BoceMb cosuaAeuzft B [pe4eJlax
+13 Mnfq (rvrancurnta.irr,Hoe sHaqeHl{e pa3Hocrw I vz - vrl) ueffiAY qacroraMr
)2 u \s paBHa

pz - cloclnlc?rn - 1g-t. (3)

Pacc:ro.snr,rg rvre)I(AY [eB.ETbrc Ar{CRperrrbrMll' qacToTaMlr \r2 cooTBeTcTByroT
cpe4ueMy (arnuguctaarnony) pacrqetrrrerruro Av, : (68 t,4) MnIq. A.nn 4aunnrx
SMM ,a ocnoBe AeB.Errr suaqeurafi qacror v, (ua ctrucxa 141 :zra6n. t zcnrro'Iaeltl
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2,690

2,820

2,918
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3,r02

3,17 L

3,229

3,293

3,362

2,918

2.976

3,040

3,106

3,298

-0,003

-0,008

0,002

-0,005

-0,011

-0,007

-0,002r

-0,003

0,013

0,007

0,007

0,006

-0,002

-0,006

-4.'

2,6B9

2,825

2,693

2,929

2,963

3,033

3,099

3,160

3,169

3,234

3,304

3,369

0,003

,;r-/ zo-/ .r,r-/ zJ-/ ,/,,,
A)-f r:xt.1

Pnc. 4. (Dyuxrlnx cpeAueii cor4Brroprlrrocrt
(crr. rexcr) paccrofiEr{ii Merr{Ay nur{aME B
C[4 (puc. 3)

MaHcumynr coorBercrBycr paculerrJrenurc 68MHfu,
Av - npo6rrrre BHaqeHr{[ pacnlenJ]eHurr n nxlq

IIp_II aTOM e[I4HCrBe]IFIOe sHarIeHZe Vs : 3,160 MHIr{, OTo}r{AeCTBJrfleMOe aBropaMr{
[41 cp-uoaofi creuenrz I : 2) EnBr4[rzcraHrHoe paccroflEr4e Avs : (68 -l 1)uxlq.
,{na nocrur4 rracror vr B cpeA}rer,r cnexTpe cr{ruaJra 1" uaxo4ral,r pac[trerrJregrze
Av, -- (6C +- 5) NHfq.

B qetrx 6o.iree nar,;rflAHoro I4 Ha[e]r{Horo AoKaBareJrbcrBa DnBrz[r4crarrTtrocru
pacqerlJreHLTtr A[Lrt AeBTITI4 qaoror v21 rrepeYIICJIeHEbrx B Ta6r. 1, paCC.rrraHa Tafi
EaBbrBaeMarr Syunrlux cpe[Hefi cor4arreprzMocru F' (Av) (cru. [11rJ), uaxcuMyM r(o-
Topofi, ecJrrz oH rrMeerc.fi rL BHaqrzM, AoJr?fielr coorBercrBoBarb BeJrnqr4He otrTz-
MaJILHOIO 9KBITIAIIICTaHTHOIO paCCTOfI]Jllft Me?I{[y KOMIIOHeIITaMI4 CneHTpa. fIO
otrpe[eJreHr4ro,

F'(Av) -a - L"+ \ @,-,)u1'L . (4)

SAecr s - l)-1/2, .Iy' - szcno lrfrfrinfr. (ruroo) B auaJraBrrpyeMoM crrenrpe;
d : 0, i, . . ., N - I - rroMep ilvrmfru:- ni' : (ut- v6)/Av, rge A\, - ueorrrha
rpo6roro pqcqetrJreE:4.fl; zi - qeJroe qucJro, '6numafime} tt fri. flo ananoruu
c o6brsublM CM sa rpa{rke (pnc.'4, Beprr4xaJrbHanocb coorBercrByer Buarregrr.f,M
fiBaAparoB {yurquz F' (Ln), Eo c yqeroM ee BrraHa:

l'(Av) : lF' (Av)13/ | /' (Av) l. (5)

-Ha 
plro. 4 nmguo, qro B HameM cryqae MaacuMyM {ynrqraz .p (Av), rrMero-

quft aMtrruryAy -3o, coorBercrByer pacqetrJrerrurc (68 t 4) rraxlq, uro conna-
AAET ftAK C PEBYJIbTATOM, trOJIYqEEIIbIM N [4] UO IAIIEBIM CIIYTIIUHA SMM, TAH tr
c_ u3BecrEbrM-p acrr{etrJreEzervr 68 uxlq, otrpeAeJreHEBIM tro AotrJrepoBcnofi cxopocrz
{otocSepu lt9, 15-1.71.

^"d;*ffi 
Il"fxl:r"i;"$JJ#'lilf r"."

- C qenrro frByselufi.6rrcrprrx, c trepuogaMn -(4-10) nrzu {.nyxryaquft gz$-
Sepeuqzanurbrx cqrrraJrop^ Jrpnocru ctreqlraJrbrrorr,ry aua,rzsy 6rrr,a rolsep"ryra
cgoBa BatrtrcE aa 06.08 1983 r.

Mrr auaeu, sro omu6x[ ru[upoBarru.fi BbrabrBalor troqrrr oguHar(oBble, Ho trpo-
TuBotroJIofitnbre uo 'BHafiy rr3Meueuua 4u{{epeHrlr,raJrbrrbrx crrrEaJroB, oTHoc.f,Ir(nxcE
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puc b. (Duyrryaqnrr gr{seperqrarrbnhrx currarroB flpnocrr uo ua6tlo4eru.su 06.08 1983 r,
o - cpeAgufi EJr.E yqacrr(oB W u E 6eBpaaMepnbIt Eri&&epeuquafibnrrft cuurau Ar,'yruEomeHnrrfi xa 10a;

6 - ro x(e E rE yqacrroB S r,rt N (nltOsepenguamurrft cI'ITIIaJI AJ;l e -lcgnulll EBo6pameErE

(B yrr. ce() ro HarlpaBJreHrrIo W - El e - To ,r(e ro HatrpaBfleEulo S - N

H ArraMerpaJrbHo rrporrlrBotroJroErrrbrM I(paeBbrM ^yqacTKaM.^cynrrrtzpya 
qeThrpe A-c

trotrapHo, roryqaeM cpe7nueBHarleHrlE A1 : (6ry * 6eV2 u 4 2 : (6N + 6s)/2,
AJr.E KoTopbrx EJrrdflErde orufi6on rrrgrapoBaurr.E Ao;rrrtuo 6rrtr neanaquTeJrbno uJru
IIOqTII I4CITJIIOqEHO.

il Hu puc. 5, o, 6troxaaalr BpeMeHHoft xoA_Ar, A, B reqenue 3 u na6lrogenufi
(Eoc,ne npelsapzreJrrno rlcr(JrrosenHoro trapa6orllsecxoro TpeHAa). Otnroneuzr
o6or* cpe|ru,ui.(C ot nynenofi JII,IEttr{[ocrllrarcT Iro MoEyJIro 

-5'1,0-4 
B elugu-

rtrax .fc io cpeguerBaAparuqubrM BHasenlteM B .o6oux cryrla..flx -1,7' 10-4. Cauoe
Bal11rroe ro, qro Me)fi[y {nyntyaqra.EMr,I A1 u A, uueer Mecro Braqr4reJrbEag l(op-
peJr.Erlrr.E c fioa{{trnrellroM R : 0,71, qro cBu4ereJlbcrByer o CoilEexIIIoM trpofic-
xogr[enurr ocuosuod: rracrlt {;ryxryaquft (cu. Hu}fie).

flpoananzarapyeM ABa Earr6oJree cyqecrBenlrbrx rlcroqrrlaxa troMex: trepeMerr-
Hlre Bo BpeMeHrI HeoAIIOpo[HocrI,I 3eMHOfi arMoo$epbl m oUu6rra rIIAI,Ipo-
BAH[iE.

(Dlynryaquu arMoc{epnoft ancrrnr(rtrulr rr pe$parqrm Aa}r{e trpr4 gr{{epeu-
rtrrlaJrbrroM MeroAe zauepenrzfi B trpr{Hqrllle Molyr BbISBarb CooTBerorByroql[e

{lyHryaqurr cr{IIIaJIoB 6r, ognako oHu IIe B cocro.EHI,III rrpuBecru tt 63au,ttH,o

toppenupoe&tdnbt.tw,uBMeHeEItfM B AByx BBauMIIo opToroIIaJIbHbIx (N-S I4 E-W)
HarpaBreHufix B cu.ily cflyqafiHoro paCEpeAeJIeEurI arMoC{epIIbIx IpaAtreIIroB
(neoquoponHocrefi) orrrocureJlbHo I{enrpa Arrcxa Conurla.
' Teuepr [peAtroJroE(uM, qro {nynryaqnu Ar, A, nrrananrr oruu6naMu ru-
4uporanr,rx. Ha pzc. 5, e, e uoI(aBaE xog paallocteft 4r,r{{epeuquaJlbllblx cIIIHa-

"o'u 
O (W-E) - 6w l- 6p rz 6 (S-N) 

--6s - 
61.T, lbrpaxreElr-brx B cexyn4ax

Eyrr,r c yqerolvr na.nr6ponnz cABrrroB uao6paxteurza Colnqa. B atz paBEocru
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puc. 6. Cuenrp l{orlgocr1r cpeAuero <uuri6onoro> gu{SepenqraJlr,Eoro clrrrraJra 6" no llauepeul't-

sn 06.08 1983 r., ?' : 0,82 trrxu

BXO[rrr B ocHoBHOr{ cABr4rr{ zao6paxier-rl4.E TIJ]IOc {lyxTyaqul4, cB,flBaHH[]e c HO-

ne6anra.suu Ber{Hofi aryoc$epr,r u noauoxrurrMrl Baplrlalll4flIlrrr flpr(ocrrz Sotocdlepnr.
MaHcraualrHbre oTnJrogeHl,rfl crrrHaJroB oT IlyJreBori ilrr:r.utrl (aallerrall, cro trraB-
;;;;';i;;;rA"r-o6or" (cr4rgarroB rr4Ar4ponalrrrrr) annpoxcl4Mr4poBaJrr4cb, r{aH o6uuuo,

ITOJII4HOMaMIa ntopoli CTeIIeHI4, SaTel[ BLIrI]4TailI4Cb) fre upenfrLUAlOT 1",2 u 2"r9

[n.s 6 (W-E) ra 6 (S*N) coorl]ercrBellHo; cpe[HeHBa[parzrl]Irle BIIaqeHI4.a paB-

H.ur 0,,,4 u 1",2. Melr;gy $rynryaurrr]4il-[Byx curHailoB r4Meercfl cyqecrBeHlrag

*opp.ooUrx c xoa$suqueuionn -R : 0,55, qro IoBopI4r o naazuuori cyulectnennoft

BaBIdCr4MoCrtrr cABr4r'oB uao6pamenun (ouu6Ox IIdAI,IpoBaHIIa) nO [nyru BBaIIMIIO

OpTOIOHaJTbIILII{ }IalpaBJIeHI4.EM. ETO gsil.flerofl CJIeACTBtr'IeM TOIO, qTO CIBI4IU

IrMeJrr,r HeI(OTOpOe [peI4MyqecTBeHIIOe HatrpaBJlelue, otrpe[eJlfleMoe' no-Bu[I{-
MoMy, paBilt4qrreM aryBcrntr{reJrr,}rocrtrr {orogarur,rxoB rI4Aa no [Byr[ HatrpaBJIeHrz-trM'

*orratpi*qreft releL1oua, HaIIpaBJIeHI{eM trpel4MyqecrBep,ofi Berp^oBofi Halpys-
r(r,t r{ r. [.; EruM lvIo]I{Ho o6txcr]ram TaHE{e pa3ilIlql4e^np^I4Mepuo r 3 pasa Me,fi[y
cperuenBa[parurlnblMr4 orltrloHeul4.auu 6 (W-E) ra 6 (S-N)'-'-frt 

iurri6ponru c[BI,roB Hatr{ r,sBecrHo' qro cMerr(e,r4e uao6pameutrrfl rta.L"

lyrlr BLTBbIBaeT [BMeHenrae <rZll6OBoIO) CI4IHaJIa 611 A T&I(E{g CI4IHaJIgB 41,

i;;.6onee seM Ha Beflr4rrr,rgy 4.l}-s (n o:rlrocrareJllublx eguuraqax). Cre[osa-
,*i-ro, o[r46nr4 rl4[r.IpoBaIlr4.fl B]\,Iecre c rryl\Iallr4 143-3a arMocdleprr' Ig.H93aIIIe
;; p; 

-5, 
u, , rz r{r\{ercqr4e cpeA,e*Ba[parr4q]roe orHJroHe[II4e -(A",4-.7",2),

,o"j,, urruarr, {;rynryaqura A1, 
-A, 

c^o cpegrrenBaIIparI4rIHr,IM BHarreuueu {(1,6-
4,8i. 10-5, a [Jr.E cpe[Hero- crarHaJra*61 cpeAuexBa[parr4rllroe sHaqenr4e He Mo]Her

npeBocxoAIIrL npu arolt 3,6'10-5. Pealrur,re nie {.ry1ryaqrall nenuuunrr 61 -
- (A. + L)12 upuMepno n 4 paaa 6o,nrIIIe, nocKorrbny cpe[]Ier{Balparr4qEoe

trr*"rrn 6r, raH *t rru*rerrrr.iu A1, Az, cocraBJlser -7,5'10*a' oruerrrM' qro

lremAy aMrrJrr4ryAaMz napuaqrafi A, rz A, HeT cytrIecTBeHHoIO.paSJI-I4rII4.s: CpeAIIe-

HBaAparrrqgbre 3gacegr.r.fl paBHbr coorBercrBenuo 1'6 .10-a u 1,4'1.0-4, rorAa HaIt

rfryxryaqr,rlr (Il4[xpoBaHIraD (plrc. 5, c, e) no,[BYM ]lanpaDJIe]llr.fl]l paBJlI'trla-

;;;; ;;;;" s 3 paaa. B rrorL tpr,-toA'I\r It a6rBo[y,'rro {nyxryauul4 A,' A,

1pi. i, o, O; u o'arouHot\r Br,IBBarlbl peaJIr,HLlMI'r BpeMeHHslrru'r xone6aHI4fl\'Ir4 'Ep-

io"r, Ha6IIoAaeI{EIx yqacrxon {oroc$epr,r (n.liroc Hexoroplle myl'lbl' cBfl3a}IHble

c gel,ruofi aruoc$epofi u oura6nar{}I rr4AI4poBanra'a)'

flpe4ctan;rne, lrurepec ral{}fie ColOcTaBJIeHI4e Bcex xoa${raqraenroB I(poCC-

r{oppeJrflrIr,{r,1 rre}riAy rrapar{r4 cr4rHaJroB. Srra HoB+druqueErr,I ilpeACraBJreH},r

n ra6rr. 2.
Brnguo, qro r{eruy $.nyrryaqra.Erlr4 cr4r}raJroR flpnocrl{ rz_$.nyxryar(I4tlMl4 cIIr-

rraJroB rr,lATrpoBarrr4rr rrer cytr{ecr3egrror4 noppeJr.flr\uu(R < 0,33), qTo CIyI{LIT

AOIT0JIIIIITeJIbHbII\I BecKI4M apIyMe]IToM B noJrr'3y coJTHeaIHOIO [pOI4cXO]It[eHI4 fl

G;;;;;;;"r-uacrr; 6rynryaqnfi au{{epeHql4arlr'Hr'Ix cr4rH-arloB apxoctz A,
Lr. Aro AeJraer qe.recoo6paanuru rz ruurepecrrurut r4,yqeHr4e CM {nyxryaquft gu{-
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Ta6;ruqa 2

Cursan

Ar-Az
(npH. - apx.)

0 (\,Y-E)-6 (S-N)
(r'n4. - rr,r4.)

A1-6(W-E)
(xpn. - rug.)

A1-6 (S-N)
(.apn. - ru4.)

!r-vz.
MIU

Cnrual

4r-6(W-E)
(.aprt. - ru4.)

Az-6(S-N)
(spr. - ruA.)

rrt. lIIq
06.08

1983 r.

0,24

MIr{

lr'1, [IIII
06.08

1983 r.

2.676
2,7lI
2,769
2,812
2,860
2,896
, or2

!2, MI4
1171

z,lt I I
) 1 r,/,

a.l to
2,815
2,868
2,90Ir
2,,t)48
3,010
3.050

v2. MIII
lLTl

3.088
3,11r8
3,189
3,221
3,279

3,3;r!l
3,407

0,71.

0,55 0,25

0,33

0,21

Ta6nrrqa 3

1,7

17
'1t

1B
1B
18
L9
19
i9

o
4
5

4,

5
9

4
o

-0,001
-0,013
-0,004
-0,003
-0,008*0,00s
_0015

3,098
3,166
3,198
I tD7

3,232
3,315
3,338
3,397

0,010
0,018
0,009
0,006
0,003

-0,010
-0,021
-0,010

20
9n

20

21,
21,
22
22

c

4
5
J
4
t

J
4

SepenqlralsHrrx cr4ruaJroB 6?x u oco6enuo cpeAHero crdrHaJra 61. Taxoft ctrer{rp,
nocrpoeur{Lrk U,trtt Barrrrcr4 06.08 1983 r. flocJre yAaJreHrd.E r4B rraccr,rBa 6; nJraBHo-
IO lllreBr-roro rpeH[a, [oHaSarr Ha pr4c. 6; paaperueH]re A\, :1,7 r[Hfr{. Brzgno,
Har( yBelr4rlr4BaeTc.s aMrrJIIzTy,qa rrI4I{oB (o6yc.nonnerrHr,rx, IIO-BI{AI4[,IoMy, rlyMaMl,l)
B HnsnoqacrorHofi o6tacru. B lraanaeone aracror -(2,6-3,4) Mfq ofr.srr, Ha-
6nro4aercx Her(oropafl r(oHrIeHrpaqrd.E rrr{noB c aN,rnJrr4Ty[ofr A2 ] 3o, o6ycJroB-
JreHHErx, Btrr[r4r,ro, peaJrE,H],rMrr S-nrrauyrurrnru rtore6aHr.rrMr4 flpr{ocrra {oroc{eprr.
B uo.nsay Droro roBopr,rr rar{[re Ar{cxperr.rafl crpyxrypa C1\4 s arofi o6nacrr,r;
qacToT-br ocHolrr{blX rIr4KoB MotrtrHocrr,I xopolllo coBtraAaroT c qacToTar{ri, Hafi[eH-
ur,ruu Illeppepor{ rr np. t17l Ha ocr{oBe 7ufifiepetr,qua,nbHbtfr r4gr{eHeHr4it [orrJrepoB-
crtofi cnopocrz So'rocSepbr. B ra6n. 3 colocraBJreHEr rracrorbr 1rr Bcex ocHoBHErx
rrr4noR r] HarueNr CM (przc. 6) c uacrot&Mr{ v2r orpeAeJrerrHr,rrfr{ B l77l Awr [natra-
aona 2,65-3,41 rrlq; trracrra nm I o6oanaqaror coorBercrnerrrro rTopn[on r crerreHr
r,{o[br r(oJre6anras c [aHHoft rlacrorofi r,z corJracHo [17]. Bce 15 uarurzx qacror
vr coBna[aror c sacroraN{r4, }rafrAer.rHr;rMr4 Illeppepou lt Ap. [L7], c roqHocrr,ro Ao
-F21 mxlq, ra t2 qacror \r2 cotsrragaror c roaruocrbro Ao -+-13 uxfq. .(;ra nepoxr-
rrocrr{ [oryqr,rrb TaHoe cotsrlaAeHr{e cJ]yarafiHo rroJryarae}r oqeHHy p - 0,02.
tr4urepecuo raHir{e cpaBHrdrE, BHaaleur,rfl cpegrrero paccrof}rr4fl N{eifiAy nr4r(aMril
B HarrreN{ crreKrpe (puc. 6) w B ll7l.IIa ocuone AaHHbrx ra6n. 3 rroryqaeM Aflfl
Itpuua u Crau$op[a coorBercrBeHHo (n uHIrI).

Av (Hp.) :43-+-4, Av (Cr.) : 46-+2.

B cpcllHer{ Ly : 44,5-13,2 uxfq.

3ax;rroqenr,re

Peay.rrsta,rr ua6nro4ennft, ur,tuorueHrrrJX B Teqerrrre rrerbrpex Arrefi c HarrJryq-
ITII4X[I4 arNrocd)cp]IbrL{I{ ycJroBIAAN,rr4, XOT-E W tiltJttrr}Tcfr rrpeABapr4TeJrE,rrr,rN[I{, Ae}IoH-
crpTipyror ec[t[extraunocrb rrprcrfcHerrrr.fl r,ruTerpa;nrnofr Lrarprrqrr NI@, a raxxre
uo4o6ur,rx ycrpoficts [Jrr pelr4crparlr{r4 6r,rcrpr,rx, c fleprao[aMv - 5 uuu {,nyH-
ryaqurl Epnocrr,r {oroc{eprr Co.unqa. Co6crsenur,re uryMbl Marpllqlq rre [peBbr-
uaror -10-5 cpelnero ypoBr.rq cBeroBoro frorona (npr.r lrnrerprrpoBagrrr{ aal urzu),
T. e. SHaquTeJr Lrro Mellbrue [IyMoB, o6ycnoatreurrblx HeoAHoI]oAIlocTfl],Ir{ gelruofi
arilrocoepLr lr ouu6xarrrr rr4ArlpoBarrlrfr.
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Auanua ctre(rpoB Moquocrrr cr4rrraJra .flpnocrrr IIeHrpaJrblroft eourr coruesuoro
.Ar4cna (1") noxasuBaer, rrro: a) a o6,nacu4 qacror -(2,6*3,4) ulq l4Me_erc.fl cy-
nIeCrBeHEafl r(oHqeHrpar{r4.f, MoqHocTIr, CBfl3aHHan C 5-uuuyrELIMI4 I{oJIe6aHugMm
.flpnocrr{ {oroc{eprr, ra 6) n erofi o6.nacrr4 sacror r{Meer r{ecro [r4cnper]Ia.s gpyH-
Typa nr4noB c r{BBecrHbrM (DnBr4ArrcraHrHbrM) pacqelJreHnert 68 rurlq. Taxrzlt
o6paaou, HamI,I peayJrrTarbr rrogTBeplr{Aalor rlt cyqecrBeHuo AorroJII{flIoT Br,IBoA

[5] o soa].rop(Eocrr{ HaBeMHbrx Ha6[roAenr4ft 5-rurauyrnr,rx r.no6alsHblx ocIII{JIJr.f,-
qrzft xpHocru Co.rnqa npr4 AocraroqHo xopo111rzx atntoc{epHbrx ycJIoBnnx. Bnep-
Br,re ro ?taaet[tr,u.t4, Ea6rroAeHI4.rrN[ rroJryqeuo BHaMeHIrToe pacqelJleH]Ie 68 uxfq
grx 5-uzuyrHr,rx ocqr,rJlJlflr{rrtft npnocmu {oroc{epr,r. tr4 oco6enuo Ba}HHo oTMe-
T1rrL, qro 6onnrurzncrBo Allc11perHr,rx qacror n CM {;ryHryaqufi, otrpe4eJleggbrx
.BAecb, c 6o.ur,urofi Toquocrr,Io coBrraJrI4 co BHaqeHI4flMI4 rlacror, Hafi[eHHbrx s [4]
Ha ocrroBe 6onouerpuuecKl4x raarlepeHrzft co crlyrHl4lta SMM.

Cpe4naa aMrrJrr4ryAa naprzaqrzft flpltocrrr c [eprIoAaMV -5 Mrzr:- couracHo
HarxrrM CX{ (pzc. 2) cocran,naer *4'10-a s eAI4Hr4I{ax.rlp}tocrlI qegrpa AI4cKa
Coruqa, rrro coorBercrByer Bapr4ar{r4flrr rel,rneparyprr -0,6 Et. Bapzarlz[ apfioc-
rr,r o6ycnourelrbr, rro-Br4[IrMoMy, RBaBr4rrepuoAr4qecxl4Mr4 BoJIHaMI,t c)fiarrafl, tro-
,cnoJrr,Hy BpeM.s ryuucrofi peJraHcaI{I4I{ BelqecrBa {oroc{epu Ha Bblcorax, orBe-
qaroqr,rx I4BlyqeHI,Irc Ha AJIrrHe BoJIHrI 1,0,82 lrxu, cocraBJr.ser or(oJro I ltun unz
6onr,ure, qro cpaBHLlMo c trepr4oAoM axycrlarrecnr4x nore6aHlrft {oroc{eprr (r. e.
Brrrro JIH.fl erc.a ycJI o BLIe KB a3 I,raAI,ra 6 arzuno ctra).

Ilarultunyrnr,re Ko Jre6aur{fl tror(asbrBaer rax}r{e 4Iz{SepeuqraanlRr,rfi crlruaJr
6a, tro cyqecrBynpeAcraBJrflrorqrafi co6ofr" HoJre6aur4fl flpnocrl{ IIeErpaJrLHoft aonr,r
1" otuocuneJlbrro cpe4Heft .aprocrl4 rrerblpex HpaeBr,Ix aortN, S, E, W. Ha otou
crzrHaJre ropas[o MeHr,rre, seM Ha f., cr1aaunarcrca {lyxryaql4r{ trpoBpasuocru
aeuuofi aruoc{epu. Cnexrp Morr{Hocrrd cr4ruaJra 61 o6napyrxl4Baer 6ofiee cJIo}nHylo
crpynTypy, uelr CM crrrHaJra <upalrofiu .rrpr(ocru 1", .ITo cBflBaHo, rIo-BIuAr{MoMy'
c 4z{{epeur{r4aJrr,HbrM xapar(reporr zauepeurzfi 61. Cpegnee paccro.EHr4e Me}r(fy
trr4xaMr{ s o6racrr4 qacror - (2,6-3,4) ufq 6.nzaxo x 43 -t- 4 qxfq. 3na'reHr.rs
[oMr4r{r4pyroqrrx qacror 6tuaxu K reN{, Koropbre onpeAeJreHbr s ll71 ArIfl AotrJIe-
poecxofi cxopocrrr {oroc{eprr (ranme 1ufifiepenqttarlbttbt'tt, uero4ou). ,(annrrx
ua6nrogerrlrfi, oguaxo, rroxa He[ocraroquo A,n.s 6o.nee [eraJ]brlbrx rr yBepeuHbrx
BbrBo[oB. Peaynr,ralrrr aHaJrLrBa 6oree o6rurapHr,rx perrrctpaqrafi .Epr(ocrll c rroMo-
rqaro {oro4rzo[noft Marpr4ll6r 6ynyt [peAcraBJIeubr B Aarrbuefiureu.

Anroprr rrcnpeHHe rrpvauareJrsunr A. B. CenepnoN{y Ba rloMoqb' rrHTepec
r gannofi pa6ore r4 rroJreBHr;re Balreqalrr4.E I{ Br,rpa}fialot 6rarogapuocrt B. I,I. A6-
pax{euxo, C. A. Bounaperrno, tr. H. Pa.rHoecxoMy Ba cocraBJreHl4e rrporpar{r{
r4 Bbrqr4cJrer{r4rr Ha 3BM, a ran}rie l. fl. Cuupnosoft Ba noMotr{b e o6pa6orxe
Marep14aJr a.
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y.qH 520.844

OIII,IT I4CIIO JIE SOBAHI4 fl
MHTEIPAJIbHOXO CTIET(TPOMETPA HA EATIIEHHOM

COJIHETIHOM TEJIBCT(OTIE BCT.z
It P[,IM cr( olit ACTPo@trr3I4 tIL]cH om oBCEpBAToprlm

JI. B. ,(rr4xorcxrrr"r, fr. E. Hoxresaron, H. H. Creuau.nu

FIa ECT-2 trpr'llrerrer r,rrrrerpaJlr,Errir crrcnrporre:rp AJrrr rralrellorrr.rrr Aor{Jrepo3cfioro cMe-
lqor'II'IE clertpalr,uoii Jrr{ErIIr tro cAuLIry }I qeurpa r.rr}necrrr. Cncnrporrerp cra6r.r11r,rarrpyercrr tro
qacrore r'ISryqeEllf c IloMolqBlo JraBepa JII-77, qro cyr{ecrBerruo toBtrrraer qyBcrBr.tre.rrbrrocr1,
npr.r6opa,

crell r'rri(toplraqul{ c BLrxoAa rrrrrerpaJrLrroro cle*Tpo}rerpa rr BarrrrcrJ ee Ira rrarrrrrrryro
leuty EC-9002 clruxporiusoBarlbr c ABI inerrr,relr BcpHaJr trprr cnarrrrllonarrr.rr,r uso6pairicHrrfl
Co,rrirqa ua nxo4nofi r{eJrrr ctrerirporpa{a.

To'ruocrr, perr{crpalllllr JrytroBr,tx cnopocrert na Co"nrrle -30 rr/c. flpocrpaucrugHrroe pa3-
pemeulre or I go 75". I{apra axrnnuoii o6nacrrr 2oo" x 128,, c paaperuenr.rerr 1,, x 1,, noryya-
ercrr Ba 140 c, cxarurpoBarr?ro"troJroBr,rrrsr Arcna'coJr,r{a c pagpcxrcrrr.rerr 7b,, x 7s, oayrrluaruoo-
ercs aa 115 c.

THE EXPERIENCE OFI TIIE USE O}. THE INTEGRAL SPECTROMETER oN TI-TF]
SOLAR TOWERJ TELESCOPE RST-2 O],' TFIE CRI},IEAN ASTITOPHYSICAL OBSER-
vAToRY, by L. v. Dir)kousky, I. E. I(ozrt,euatou,r N. N. stepanyan.- Thc integral spect-
rometer was use d on the BST-2 Lo measure the Doppler shift of the spectral line determined
by the shift of its center of gravity. The spectrometcr is stabilizecl by the emission from la-
zer LG-77. It signilicantly increases sensitlvity of thc devics

The ou[put signal from thc integral spectrometer ancl magnetic tape records are synch-
ronizcd rvith the use of movement of mirrors lr,hilc scanning the image of the Sun on thc en-
trance slit of the spectrograph.

The accuracy oi Doppler measuremcnts on the Sunisabout 30 m/s, using spaLial resolu_
fion from L to 75". The chart of Lhc active, region 200,, X 128,, l,ith reso]ltion I,, X 1.,, can
be obtaincd during {40 s, and a half o{ thc solar disc rvith resolution 7b, x Tb,, is scanned
during 115 s.

Ha6;rroAenu.s [ocJIeAIrI4x Jrer tror{aBaJrrr RairiHocrr, r4r'yqclrr4H ,yqeBbrx cHopoc-
T:ii-qr" orpe[erre'r4fl (Py,AaMe,rarrb]r.rx xapa*reprrcrix co.ruqa KaH BBeB[r,r
LIl Zl 74 AJIfl I4CCJIeAoBaHIIfl paBBIzTI4fr CoJIlIerIHoi{ aHTr4BrIocTrI r{ ee 11porgoaa [3].
^ 3a uocneAllrze 10 Jrer rexHI4Ha r4 rreroAr.rna r4ail{epe}rr4fi "nyuenr,rx cxopocter? rraconnrle BHaqr4rerrbHo ruarHyrrrr BnepeA. B peaynrraru iurp"-eHr4e Jryar,.rrrx

NPT,T6OPON BOSPOCJIO OT COTEH AO AEC'ITITOB I{ AA}HE CAIIIIIIq IICTPOD B CEITYIIAY
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{L, 41. Telr ue MeHee IIsMepeHI4fl JIyqeBbIx cxopocreft trpoAoJl?fialor ocTaBarbgg

,Cra6brM BBeHoM B MeTpOIOl;qeCHOM O6eC.rer"rrr[ COIHesHbIx Ha6JIIOAOHrl.fi U CTail'

r(r4lBarorcrr c qeJrbIM pguo, Hepe[reHHblx upo6leu' 
-.

O[Ua ras ral(I4x np;611eM - CJIoiI{HocrL 9AHOBHaquoft rautepuperal{[n AaIIHbIx'

rroJryqaeMbrx rlpr4 noMoqr{ coBpeMeHHbIx I{3MepI4reIefi_ JIyrleBbIx cHopocTeft '

Itpolle Toro, Bbfoogafl qyBcTBr^TeJrb,o_crb I,IBMeper{I4ft cBoftcTBeHHa troHa B oc,ots-

uorr Ur*$epeHrlr{aJrbrrbrM rreroAaM [5], npraueueglle Koropllx He uoqepnblBaeT

BCero Hpyra 3aAaq, cBflBaHHbrxc I4SNrepeHr{eM JIyqeBblx cHopocTefi. B cs.flaIa c 3TI{M

uuuuru iarpu6or* r4 peaJrr4,a,r4r{ HoBr,rx N,IeroAoB r,Br[epe,r{f JIyqeBblx c*opocrefi

itrpoAoJr)fiae, oaruuuru'ar or,"yururrofi. Peruenrae atoft SaAaqr4 I,I -sBJlgerc.fl Halrreft

I{eJrbro.

l. AnroputM I{SnrepeHrrfi cMelrlerlrrfl JrrrHl{fi

u OAHOBHaTIH0CTL I{HTepIIpeTaIIIIII AaIIHbIx

TpyAnocrt oAHoBHacHoft raurepnperall11l4 AaHHbIx I{aMepeHI4-rI [oullepoBCI{I{X

Cr\{eqegprfr cnegrpaJrrrHr,rx Jrr4grdfi CBTIBaHa c cyqeCTBoBaHI4eM Ha Conuqe He-

CKOJrbItIiIx $uauudCHIax MexaHI,IBMoB, IIpI{BoA.sIqI4x H CMeIqeHI4tIM ily,H71fr' HeoTJII4-

quM6IM OT TeX, STO CB-gBaHEI c JIOI{aJI}'HI'IMI4 ABI4E{eHLIflMII BeqecTBa B aTMoO{epe

,cornqa. Ifau6onsrurzft nxnag B cN{etr{eHl{e lru:F,ufr AaIOr cJleAyloque rpl{ Mexa-

Hr{BMa': t) lpanutaqlloHlloe HpacHoe cMetqegl{e; 2) crr'reqeulle }I3-3a EaBJIeIII{'fi;

3) r.paar.renrir no.ns C1opocrefi, rrc pa3polxaeNIlre llHcrpylfeuroM I4 trpllBo4'fltql4e

K r4cftaEteHrnflM KOIrTypoB JII4HT{r{'

Mrr ne 6y4err ocraHaBJrr4BarE,c.a sAe0b Ha IIepBbIx [Byx MexaHI,IsMaX, noApo6Ho

paccr,rorpeHr{r,rx B 
"".apuryp" 

[5]. Hara6olr,ruuft nxna4 ts oI1I46HI4 lrsMepellufi

BHocflT aJrer[e'Tbr cHopolreft ra* HaBLIBaeMoro trpoMe]fiyToqgoro MacmTa6a c xa-

paKrepHbrM pasMepoM, cpaBHI4I'ILIII c npocrpaHcrBeHHbIM paspelrreHr{eM I4HcTpy-

uenra'[6]. rI-uc.no -uo"*errrou aroro Macrtrra6a, co[ep]I{aql4xc.E B npocrpaHcrBell-

Hbrx rrpeAeJrax paspeueHr4fl I4HcTpyMeHra, HeAocrarosHo BeJII{HO' trTo6bl B pe-

.ByJrbTaTe ycpeArregr{fl trpI4BoAI4rb, IIoAo6HO TSIIJIoBbIM CItopoCTflI(' H trpocToMy

ymIIpeHIIIO JIITHI1L4. B rO me BpeMrI I43-3a OTJII4qUfi B [y-IeBLIx CHOpOCT'EX ETI4X AJIS-

Mer{roB orrr{ He MoryT trpI4BeCTI{ I4 H cMetrIeHI4IO Bceft l!1Hutut KaI( I{eJIoIo' B peay'rr-

Tare Ha6JrroAaerc.fr Heqro cpeAHee MelI{Ay ylxupeHl{eM I4 cMeqelllteM JII4HI4fi' He-

o[IlOSHarIHOCTb IlrIlTeplpeTaqIII4 AaHHr'rx cBflSaHa xoTfl 6bI c TeM' qTo HeT Or{eBI4A-

11OrO OTBeTa Ha BOnpOC, KaI( O[peAeJlnTb I{CXOAHOS IIOJIO}IteHI4e TaKOft [l1,1pr1trl'

qro66r l{Bxfepr{Tb ee cMerqeHl4e.

B ep oaruo, Heo 6xoAr4Mo AaTb 0AHO sHaarHoe olpe[eJleHl4e rIoHfl TI4-fi ((trO JIOET errr4e

.rrrrri, Ono Aonmuo cooTBercrBoBaTE, IyseBoft c*opocTr4 l,Icros,u*a npr{ Jrro-

'6ofi Sopue ftoHrypa ltnnwt.- - 
OEpurrrrcg H 6olee o6*,eMy orrr{caHr{ro c*opocrefi rpr{ rloMoq,u {yuxquu

Iracilp;Ae,leHVflP (u,t,s), saBrrcfltqero ordpeMeHI4 I z upoctpaHcrBeggbrx Koopgu-

irr, ,. Oyrr*qro pacupeneaeHr,r.rr..otrr4cbrBaer orHocl{TeJrb,yro AoJIIo r.SJlyqarctuero

Betr{ecrBa B r4crorrHr{He c ryqeBofi cHopocrbro u. Ecilu o[peAeJlI'rrb JryqeBylo cKo-

pocTbucTosHI4HaHaHCpe,qllrcIoflyqeBylocKopocTboTAeJII;HI'IXI-IBJIyIIarcIqI4x
aJreN{errroB, To ee Mo}r{Ho [orysr.rrb I4B SyHHI{uI4 paclpeAeJreHr{'tr vcpeAHeHr4er{

(upnt,s:const)
$o

,: S P@)uctu. (1)

Konryp rrlrtttrtt4 B cryqae HeoAHopoIIHoro ro ALIcHyIIOJIfl cltopocTefi 6yAeT Orpe-

,[eJI.rIT], Cfl BbIP aE{ eHIIeM

P(u)r(r-u)du, (2)
{o

cI (r): )

f,qe u - [prlBeAe]IHa.fI K BOJTITOBON{y qucry JryqeBaf cr(opocrr" r : Znl}" - BoJr-

ir?uoa uuc.io,  , - l"r"u uo^r, . ir; -"*orryp Jrr4rrrrr4, He Idcr(al*e,Hr'Ift troreM

.cHopocrefi.
(Dopua,nr,no BaAaqa cocrollr B orbrcxaurrn {y-unquor{aJra F !l(',111,.?"iflil13

fioropdro 6r,rno panuo V Atn rIo6blx Syuxqufi;pacrpeAeJreHltfl P \u)' ranorr

lt*8



{yunr{uonaJr Morfier 6um ronyueu r,rg (2) uyreu yMEoxe,r,r.s resofi u npanofiqacrefi Bbrpa?fieHr(.fi EA fr fr. rlHrerpupoBanzs uo aroft nepeueuuoft:

r d,r:

P (u)u du r (r - u) d,r.

$o fm fo

_l* 
,,,, r d,r - _t t_t 

p 
@) r (r -- u) dul

-1;" r@ I o: 5 I (r) 
L_5_ 

r @ -u) r drlr, == _t

+@

.!-

fo
P
\,1r(u)udu-i-
I \/

fe

t (3)

(3)

-l-o {o
rac Q) rrolr(Ho noryqrrrb 5 ,'(, _ u)dr: 5 r e)cr"r. rlocrorry Bbrpalrielure

rroln}Io Ireperrr4caTr,

frc fe

S ,t'lrdr: I
,r.;; crreAyer 

-@

t

I (t) da

fo
P(u)vau \ t(n)dq,

fo

_S*t 
{') ' o*

T. e. trcnoMrrft $ynxqzorraJr coorBercrByer (r{enrpy r.E}fiecru)) ctrer(rpaJrbgofi nz-nuu. Heo6xoAtrMo orMerrrrr,' qro JryqeBarr cftopocrb HeoArropoArroro t4croqgtrI(a
u3ryqellr4.fl Mo?r{er 6rrm oupe4eJrena rrrrbrM rryreM, orJrr{qubrM or',(t;. oa"u*g'""""
oEa orrpeEeJrerra HaK cpeArl.sfl ryqeBa.a cHopocrr, u3ryrrarcu{r4x aroMoB B ucroq-
IItrHe, To AOtrJIepOBCI(Oe CMeqeEI{e AOJIE{HO otrpeAeJr,ETlc.fr rro cMeu{eHrrro r{eHTpa
T.fl)r(ecrn ctrexTpaJrruofi nunzu.
_ . 

flpuuen-E.E otrzca,tre troJr.E cxopocrefi fipu uoMotrIz $yunqrara pacupeAeJre,u.EP (,), paccMorpuMr HaHI{M ee XapaHrepllorrrHaM CoorBercrByror cr{rHaJrbr Jry-qeBbrx cxopocrefi trpl{ ,qpyrr4x cuoco6ax orrpeAeJrerru.tr AotrJrepoBcxrx coneqerrrnft
ll:asuil..

Bonr,roe pacnpocrpaHerrue B Hacroflu{ee BpeM.E uMeer cnoco6 otrpeAeJre,r(.fl
cuer[eunft nvlaufr. tro paanocru. yr:rrTeuc:lrBuocrrr B KpbrJrbflx.

Anroputlr pa6orrr otrax upn6opoB rrpeAcraBJrflerc.fl cJreAyrou{r,rM Bbrpa}fierr}reM:
fo

uLt :b ) t6 (* - ro)-6(, + ro)l I (r)d,r,

rAe uAl - BlraqeHue currraJra,ryuenofi cropocrrr, r0 - paccro.fiHr{e roqr(rr Aerex-TtrpoBaEVf fiSJryqeHl(.fi or r{elrrpa Jrtrrl..uv.l b - xa"rz6poaoqHbrft MHo}nr{TeJrb, Ba-
sucan1ufr. or npyrrr3Ebr npblJrbeB lrrtHaa B ToqKax +eo, Ero BHarreHr4e onpeAeJr.fl-
erc.s, o6r,rsHo aMrrupl[qecxuu uyrem; 6 _ genura-{-yH*r{rr. 

--
floAcraaze n (5) aupaxteaae I (r) ae (2) z orpaurorr-*""u qrrer{aMr,r Broporo

fioprr,qKa MaJrocru orrrocrrreJrbrro [apaMerpon {ynxq[rr pactrpeAeJregr{.fr rro c1o_
pocr.EM P (r), noryqr.rM

u\r.= b (t -rf)o a6 
3'!--z r{ . ..., (6)

(41,

(5)

rye d - Irrzprrua {yuxgIz. P (r), fr.rrz. ee oropoft qerrrpaJrbrrbrfi uouenrl r! -acuMrrerptrfl {yunqzz p (u); u - cpetr'frflrr ryqeBafl cr{opocrb "o ii;.- 
-' - 

"
Iaa (6) cJreAyer, qro trpu-trBueperuz:nysesirx cropocr6ft tro paBrrocrrr 1rlrreg-

cusHocreft B KpbIJIbflx pe3yJrbrarbl BaBrrc.flr Ee roJrbKo o. cp"g*-"ft nyuerofr cno-pocrr{ ucroqEuKa i, Ho u. or oco6ennoctefi {ynrrlun pacrpe4eieur(.fr fro c6opocr.flM}
ee mtrpuubr (rf,), acumuerpzLu (r{) u r. g.
, HecnonbKo orJruqeu or-1s; a.nroputrtr AotrJrepoBoKoro noMrreEcaropa cHopoc-teft conuequbrxMaruurorpa{br. Kanlarvrepzrerb ryqqRbrx cropocreft ,io, opd6op6rrn aueprrre trptrMerreE a }tpurnrcroft o6c-epraroprir til.-H 

"u-.rofltr{ee 
BpeM.fi ra-
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KIIMI{ ycrpoficrsaMu ocHaqeHbr troqrr[ Bce coJrEeqrrbre MarHurorpaSrr. Vcnoszel8
r(oMtrelrcaquu AolrJlepoBcnux cMeqenufi .ssr.fierc.fi paBeucrBo uuTercusnocreft B.
fipacuoM u curreM yrracrnax r(pbrJrbeB Jrlanmu, Ha rqe;rflx uarnnrorpa{a:

(7|,I(*o+rn):I(-*o+ur),
tge 2xo - ctrer(TpaJlruuft zurepBaJr Melrily Br,rxoAubrMu rqeJr.sMrr uarnrarorpa$a,
uo - BHaqeEue cr(rraJra lyuenoft cxopocrr,r.

Pemenze ypaBnerlrff (7) ornocur.riro utr, ran ?fie nan rr B rrpeAbrAyrqeM oJry-
qae, co4epxrur MoMeHrBr Bbrcmero tropflAna {ynnqrz P (u). B rou rme upz6,rn-
)r(eHul[r B noropoM 6rrro nolyveHo BbrpaHeune (6), curHair noMrreEcaropa om[-
cErBaeTc.E BbrpalKeHrreM

L-lrzu'-u--+-----,|_n{+... (B)o {r;1'

lla (8) Molr(Ho yleganrcr., sro HoMreucarop fiyrreBbrx cxopoc:refi n cnyuae
cr,rMMerpuqHrrx Synxqlrft pacupe4eJrerrrr.fi @{ :0) coornercrByer cpeAueft ry-
sesoft cropocrlr ucroqrruma (D). Ognaxo BaBrlctrMocrr curraJra or acr,rMMerprru
Bce ,rre ocraerc.fl, u aror a$Senr BHocEr BHJTaA s omu6xu uauepenuft.

2. Mero4 rrBiuepeErrfl cABrrra qerrrpa r.fl?r(ecrrr JrrrHrrrr
rr ero peaJrrrBaqufl B rrrrTerpaJrbEoM clenTpoMeTpe

flpznan Ba. ocEoBy aJlropurMbr u3MepeHr{.E ryqeBbrx cxopocrefi IIo cMeqeErrro,
qeHrpa rfl)fiecrr( cueHrpaJrbrrux nzuzft, paccMorpr4M Cuoco6 ero pearuBaqt4[.

B ocrouy onrusecfiofi cxeMbr npu6opa 6rr.rr si.fir nnrepSepouerp uatil,rs-
cona, o6ra4aroquft trptr ToM )r(e ctrexrpa.rrrirortl p-aB-perreHrru 

-6o.rrrmet 
Lnerocrnofi,

ueru 4u{paxquorrgbre ctrer(rpaJrlnrre upu6oprr-[8]. Cnoco6 upe4crannset co6oft
uoAu{unaql(ro rrBBecrHoro MeroAa zauepenua cueqerrafi lnrorr BoJrHbr rro cABr[ry
uurep$eperu{rroHubrx rrorroc [9], upeltorfieguyro C. M. IopcxrrM rr B. n. jie6e"-
AeBr,rM AJrfi fi3Mepellrfi ryqeBbrx cnopocreft na cotnqe h0l. floc,reAyroqr[e pa6orrr
tro pasBurnrc MeroAa 111,, 121 trprrBeJrz x paapa60rHe Ha 6aae znrep4r"po*.rpu
Maftnenrcoua crrefiTpoMerpa AJI.fl uBMepeHZ.E oclroBrrbrx trHrerpaJrbrrbrx rrapaMer-
pOB CIIeHTpaJIbII-OIO paClpeAeJIeIII[.fl: trJIOqaAIlt, I{eHTpa T.fi}fieCTU, Iurrprrrlbr, a3rrM-\ ,

Merpu[ z Ap. c uomenra [epBoHaqamuofi ycranonnu npz6op'opur"prr"Jr 3Ea-quTeJlbHble II3MeIIeHu.fi, I{erlb I(oTopBIx BaHilrcqaJlacb Kafi B yJlyqmeHuu erO
ocrloBrlbrx xapaKTepncruK, TaH U B ycoBeptrreHcrBoBalrlra cu.creM. pefr(crpaqurr tr
yfipaBJIeHr4fl TeJrecHOtrOM.

Octanosniuc.a Braqare Kparno rra oorroBrrbrx MoMeurax znrep$epenrlr4oggoro
,MeTOAa r{BMepeHr{fi uHrerpaJrr,Hbrx trapaMeTpoB c[er(rpa.

?Inrep{eporpaMMy fiBaBuMorroxpoMarnqec*oro n BJryqeH na I (a) Mo}n'o rrpeA-
craBrarb, ltcrroJrbBy.E rrorr.ETEfl aMrrJrtrTyAbr A (r) ra {aar,r rp (co),

/ (or) : / (cr) cos rp (ro),1 (e)

rAe o - pasHOCrb Xo,qa rrHTepsepr.rpyro[1ux .iryuefi. oAnoar.rauuoorb npeAcraB-
JreI{I4.fl (9) O6eCnevltBaercrr AorroJrr{r4TeJrr,rrbrMr.r coorHorrre}rr4slrr It3l

r. (o)
t[-l (c,r) :arct C :;,,r) '

-4 (o): [/, (or) + Il.1ti'11'r,,

$or /.-\ I f l(tir4e tr(o,) :- , ) y_;- d,A-co\pnxcnue rro lunu6epry. Moltuo roxa-

aarr [11], nro prrrir*eulre Syunqrru U (o) no crerreor.sr{ o r4r{eer BrrA

rP(or): n{o -rr# + . . . + rr,-r# (- l)u-r, (10)
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rAe {rn} - HyMyJr.trHrr,r cfienrpaJrr,Horo pacnpeAeJreHufl l|4l. Aua,[orusuo AJrf
aMrrJrr4ryAr,r uu:rep{e p orp aN'IrIbr

. A b\ o.)2 or
tn 1i;a: - 

rz -A + It*41 'r + *,,# (- 7)", (1 1)

{o

rge W: 5 r @)d,r-nJloqa,qb cne*rpaJrbHoro pactrpeAeJreHlfl rlsryrleHl{r,

t : Znllu - BoJrHoBoe qr,rcJro, X, - Anrana BoJIHr,r. Ilepntte r(yN{yJr.fIHTr,I r{rlelor

upocrofi reoMerprrqecHuir cuucn [14]:
$o
I Ik\*d*

-@tuL 
- l,l,

qeHrp r.tr)Hecrl{ {Ynxqlrr 1(r),

-|m

J r(r) (r-t)zdt
7- 

- 
-- ,,,, - 

[IIpLIHa {yuXqlllr 1 (z),&z 
- l,V

{mj I (r) (r - u1)B da

- aclrrlrlerpua {yurquw I (r),&3- W

14 - aHcl{ecc (ctrrlocHyrocm) v r.,8.
Itvlrv.lrsuruoe oflrrcaHr,re oco6eHHo yAo6Eo AJr.rI ctreKTpaJrbHbrx trru]jlclu| I4lrercIrdrrx

"ry"iou 
r(oHryp. B arolr cryqae {Yun{lra 1 (z) uonnocrbro otrpeAeJr-serc.s repBr'r-

r\[r{. AByM.rI KyMyJLTIHTaMu frLIt rr. fToctegyloull4e I(yMyJLfIHTbI otrrrcblBaloT orJII.lsEe

ItoHTypa IIt4:f..ILv, oT rayccoBa I trL' ecilIt arl{ oTJII4qI{.fI IIeBeJII{KI4, PEA I(yI{yJLEHTOB

6r,rcrpo y6nnaer [14J.- yi, auparmennft (10) u (11) au4uo, qro rpu o < t Saaa zurep{eporpauuu
3aBr4Cr4T TOJIbI(O OT CMetqeHI'LfI I{eIITpa T.E}I(ecrII clel(TpaJIbIIoIO paclpeAeJleFll{fl

sl, a alrlJrtr[TyAa - T9JILH9 or er.o trJIoIIIaAI{ W. C yI'etasegtreM paBHOCTI{ xoAa

;ryuefi <O <,uynCrruTeJlbuocrb)) aMuJIIITyAbI u $aarr K KyI[yJLfIH:ratr'r 6olruurx HoMe-

poB rrocJIeAoBaTeJrE,Ho BoBpaCraeT. 3to o6cro.steJlr,crBo cJIyE(I{T AJLrI oupeAelreua'g

HeCHOJrbnIdx IIHTeIpaJIE,HbIx IIapaMeTpOB IIyTeM It3MepeHIl.rI aMnJII{ryALI- u +aBbI

r4Hrep{epolpaNI},IbI;pI4 pasrLrqHLIx BHaqeI{Ir-fIx paBHocrII xoAa flyrlefr' Hau6olee
uumr,yio-rrrfuoprraqr.rro o xapar(repr{crr{Hax IiIcroqHI4Ka uaryqeuug rrecyr rlepBbre

qerbrpe rrHrerpaJlr,Hr,Ix [apaNrerpa (w, t|, frz, !). lls oAHoBpeMeHHoro rlx trrB-

r{epeHr{.s l4ctroJlraylorcfl ABa [apaJIJIeJIbHo p.a6oTalou{I4x l{Ilrep{epoxferpa c or-

Jrr{qarcqu}Il{cfl BHaseHItflMI{ paBHoCrIl xOAa lryueft. Bna'IeHZe O AOJI}I1H6 6rrtn Upu

arorf [ocrarorrrro MaJro, 'rto6rr N{orrtro 6rrro orpaullqllrbc-fl rrepBLrMI{ [ByMfl qre-

HaMrI paaJrolxeHllft (10) u (tt).
Crpyxrypuafl cxeN{a ycrpoftcrna AJr.rr uaMepeHrrr I{rrrerpaJrr,r{brx napa}rerpoB

cner(rpa rro alvtrlll{ry4e ra diase I4HrepSeporpaMMbI-I'lBJIyqeHu.s [peAcraBJIeHa Ha

pnc 1. Vcrpofrctso""o"rori, r,ra unrepSepo*etpa MafiHerr,coua, cxel{ caa6uilIr''

Bar{r.rrr Ir r,IOAyJIrIi{I{r4 paBIIoCTII xoAa JIyrIefi' aN4trJII{ry[HoIo- I4 {aBOBoro Aerel(ropOB

c ar1aJro1.oBblnl Bblxo4oil,I, a TaI{}Iie r1n{ponoro MaIIII'Iro+oHa AJI'6I peII'IcTpaI{III4

BLIXOAHEIX CUIHaJIOB'
tr4nrepSepoNreTp N{afrHeJrbcoHa, aatanot]q,ufr.Cfl OCHOBIIbIM ySJIOM CxeMbI'_co-

leplr{r4r r(oJrJrr4Maropgyro r,r [HTefpr.rpyrcqylo JILIHsrT? cBeToAeJrltreJrbHblft 11y6rrx'

;;; 
-;;p;;;, 

o6paayrorqr{x ABa nrleqa uurepSepouer:pa, u {oroare*rpoH,}'rft
yrrrorr,rreot O3V-84. O4uo ua sepI{aJI saKpeIIJIeI{o Ha IILesoaJletr[ellre' qro II0ABo-

JI.geTIIyTeM[o.qaquHaflpflilteHl,Iflx[oAyJIIIpotsaTI,BnpeAeJlaxo[Holotrepl,IoAa
paBHocrb xoAa ryseft. Broprrrr sepHaJroM npl{ noMonlll rpex HoppeKrllpymxll{x

trbeBODJISMSHTOB OcyqeCTBJl.fierc.fl IoCTtrpOBHa uutepfepoueTpa I4 aBroNlaruqeCHOS

troA[ep]fiaHlre [ocro.flHHoft paBHocrl4 xo,qa ryseft'
1luguroaqee ua ranrep{epoNrerp r.rSIyqeHLIe r(orlJllrMl4pyercfi Ir paSAeJr.flerc.fl

CBSTOASJII4TSJI6H6I1I Xy6llxou Ha ABa paBIIbIx [yq6a. Otpaaunurzgr' Or sepKaJI'

paCrrOJrOHeHIIbIx B [;1esax ranlep$epoueTpa, arII 11yqHI4 BHoBr' BOBBpatqaIoTCg

rra AeJrr4reJrEHr,ru Hy6rrH u, cfiraAbrBiacr, uurep{epnpyror. 3epHa;ra l4Hrep+epo-

Merpa HacTparzBarorc.fi Tar(r(M o6paaolr, sTo6bl n Soxyce rrlrrerpl4pyroqeft fiuH3br

o6paaouanacb I(aprI4Ha IIOJIOC paBEOIO narnona (rpyrOurrx noueq)' OAno na
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Puc, l.'l Crpyxrypnar cxeMa rra r{araJroB rrErerpaJrr,Eoro clenrporrerpa
-z - aHarr4strpyeMblft ucroqHlrr uoryqeHl4fl, 2 - Bepnarr,flan nlra$parlra, J - r{oJrJ]I4r{arop}Iatr JrrrHBa, 4--
Itlogylupyloquii rlbesoDJrel{erlT, 5 - cHaHrapyrorlee Bepr{aJro, 6 - cBoroAerlrren6nurt ry6rar, Z- rocrr,rpo-
BorrHoe BepHaJro, 8 - Hoppe(Tupyoqrre rbe3oDJrer\reHrr,r, 9 _ pacxlr,rpureJrb nyrrHa, t0 _ Iasep Jtl_77, 11_
rloBoporHafl [pI'I3Ma, J2 - 

(DDy' ,13 - I4urerp],IpyrctrIafl JrxHBa, J4- [rrd(;epegurrar],Hr,rii ycrrJrflTeJrb;
l5 - 0aSoBbII'i Eereltrop, -26 - cererTr4Buur,l ycurr,rrelb, i7- aunnrryqnr,rli nerenrop, -I8 - relreparop
ollopHoro curHaJa, J9 - rcHeparop [uroo6pa3Horo ]ranpfl?r(eHr4f

3ep(aJr pacrroJlaraeTc.fl II€0KOJI6KO AaJrr,Ixe oT TosHU paB[eJrer{r4.fl rryqgoB, qeM
Bropoel cosAaBa.fr rar(TM o6pa30M paBHOCTb XoAa r{e}ilAy r,r}rrep&epr4pyroqrrMz
TYqAMI,I. OATTA T,rS [PI43M AEJII{TEJIBHOIO HY6I,IHA YNJIIIIIEH;, ts PEBYJTETATE qEIO B
ArII4r{HoM trrerle I4HTep{epoMerpa o6paByercfl ar{Br4BaJreHT nnocxonapaJrJreJrr,Hoft
rIJIacTr4HKI4 * pacmr4pr4TeJr-a rroJr.E. Pac[rzpenze rroJr-fl r.r]rTep{epo}rerpa'erqe 6onr,-
rue yBeJrI4qI4Baer ero cBerocr4Jry [15] ra yrrpoqaer corJracoBaurre cxer{ TeJrecgorra
4 cneHrporpa{a co cxeMofi rtHrerpaJrr,Eoro cilexrpor{erpa. B peay;rsrare Ha or(HoOAy, pacrroJrolr{eHrroro Ha BBrxoAe r4Hrep(bepoM"ipr, ripo"*rirpy"."" oAHo norb-
r{o r4HrepoepeEr{rdoHHofi xaprznrr

Bo npeun pa6orbr oArro r{B BepKaJr r4rrrep+epoMerpa neper{erqaerc.fi [epr{ogr,r-
qecHr'r noA AeficrBr4eM rrrrJroo6paauoro Harrp.rrlr{eHr,rfl Ha rrbeBoaJreMerrre rlrsefiuo
B rrpeAeJrax o,qHoro [epr4oAa znrepseporpaMr{br r4sryqeHr,rrr. Srra uepeueqegr{.g
coorBercrByrort4sMeHeHr4ro.rrpnocrrrHa4oroHaroAe cqacrorofi 1500 Iq. B peay;1,_
rare r{a Harpy3He (DDV nrr4en.serc.E arrexrprrrrecnr4fi cr{rHaJr gaunort qairorrr c
AMIJII4TYAOI TA {AAOft, COOTBETCTBYIOIII{T,III AI{IIJII,ITYAE rA {AAE I,IHTEP$EPOIPAMM5I
I{3JIyqgH7r.

.. Br,r6paurrbrfi crroco6 uogynrqr4rd paBHocrrr xoAa ryseft rroBBoJr.fler rrocJre
Sranr,rpaqrar{ cr{r}raJra (D3v na qacror-e MoAyJr,flr{r.rrr npoBoAr.rr6 r43rfepeHr,rfl ar{[-
JrI4ryALI z $aarr zutepSeporpar{Mbr rrpl4 rror{orqrr arraJroroBbrx a}rrrJrr4ryAHoro r.r

Saaonoro AerexropoB.
Paccuorpzu pa6ory cxeMbr cra6z;rrraaaqr.rr{ paBnocrr. xoAa nyuefi r4Hrep{epo-

rrerpa. ona anJrro.rae'r n ce6.s r4crosnr4rt lrBflyqeur4-q ,rurorrr# nu"roru lrir;,TpI'I cxer{br r{SMepeHrr-rl {aeu ranrep$eporpauuu araJrorrHoro rraJryqer{rr.E r4 Tprt
cxer{bl ItoppeHI{I4I4 paB}Iocrl4 xo4a ;ryveft rantep{eporterpa. B Hasecre r4crorrHr{Ha
I{3[yqeHl4.fl aranonuofi sacrorbr BB.FIT JraBep JIT-77 , sacrora Horoporo cra6r4rr4arrpo-
BaHa orHocI4TeJrBI{o [poBaJIa JIalr6a c roqrrocrr]ro Ao t0-s vur, 'Ipra Jra3epHbrx rysa,
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o6pasyeurrx [pI{ [oI,Io[{I4 paCrII4pLIreJL rrrr*, I4 rpex.sepHaJIbIIbIx 4Iaa$paru,
npoxognr n uurep{epor{erpe oArrrr r4 Tor }fie onrl4qecnufi rryrb, qro I{ aHaJrI,ISIl-

pyeuoe coJlHeqHoe IIsJIyqeHI4e, II Aerel(rl,Ipylorc.fl Ha BbIxoAe I{Hrep{epoMeTpa
Tperf.g or[eJrbnbrMr,r {oroyunonirrreJr.flMr{, Czrlta.nr,r etlrx {otoyMlro}I{rrreJlefi noc,ne

,prrurprqr4r{ ceJrerrr4B}rr,rMr[ ycrrJrl{reJr.rll{rr rroAarorcfl Ira rplr oTAeJrr,]rblx {aao-
Bbrx Aeregropar Roropr,re trpr.r rrol{orqrr 4Ia{{epenquaJrbnElx yclrJllrreJrefi u Hop-

peHTr4pyloqr4x rrbeSoSJreMeHroB ynpaBnsloT rroJroH{el{I4er{ rocTl4poBoqHolo 3ep-

rara ,rrrep{epouerpa. (Ha prc. I yC.rronuo nol(aaana roJIbI(o oAHa lI3 ItoppeH-

Tr,Ipymqrrx cxeu.) Vcrofis[soe rroJromeur.re cucreMr,I coorBercrByer rIocroEHHr,rM

,r1narrrron $aa llutep{epolpal{l{bl BO BCex TOqI(aX BLIXOAHOIO OHua r'rutep{epO-

Merpa.
fi,,ra crnr"poHllaaI{I4I{ regeparopa nr,r;noo6pasuolo Hanp.FI}IteHI{rI

r,r AJIfl Banr{Tr(r{ OlopHLIx I(aHaJIoB t|laaonr,rx AeTeHTopOB I,ICIoJILByeTC.fI

Horo r{ roro }I{e retreparopa (lOC).
B orcyrcrnue cxer{bl cra6r,rnnaaql{rr paSHocrr4 xoAa Jry.refi cr,lrHaJl

cooTBeTcrByeT r{3i{eHeHI,lIO ArrrlHbr BOJTHbI l{3Jryqerll'Ifl, T. e.

fi :2nr1n. (,12)

flpu atou paaHocrb AJII'IH
JrOrra CpaBIIeHIr.fl.

frJlerr r.rHrepsepouetpa o (Bblcrytraer) B HaqecrBe Era-

MOAyJI.EqT[E
CIIIHAJI OA-

$aaonretpa

Vcnosue coxpauenza Saarr
ropoe o6ecnequsaercfi cxeMoft

tPu, : 2n(oll'u*: corlstr

flonrayxcr reM, qro
(16), ne (L5) uomuo

Q : const v/va.r.

uurep$eporpaN{Nlbr araJrolrHoro r{croqHuxa, Ho'

cra6lrauaaqI,IIr, MolnHo Balldcarb
(13)

I,AE

-III4E

(14)

ri{e c - C11opocrb CBera B BaI(yyMe? z - xoa$SI,II{I4eIIT IIpSJIOMJI9HI'Ifl Cpe[bl.
Tenepr, Bblpallteul{fl (L2) u (13) rrorruo reperrlcars:

g': 2i (anlc) v,' (15)

2n (rr,ttlc) var : corst. (16)

l,r, - 4nrana BoJrHBr rrcrosur4na araJlolruoft qacrorbr. Saunruem cooruolrre-
, MelItAy 4;nunofi BoJrHbI t't 'Iacrotoii l43ryt1sHl4t

X - clnv,

cor{HoinrrreJru 2nanlc - o6rqne 4nr arrpameulrfi (15) n
nOJIYTII4T6

(17)

,CpaeueHrle (L2) u (17) noxaarrBaer, rtro cra6utrraaaqua lrutep0epollerpa oruocu-
TeJrrrHo Saar,r lrurepSeporpauubr DraJrolrHoro I{crosuu(a paBHocI{JrbHa SaMeHe

araJrgga [rrrru, (co) ua ETaJIOH TIaCTOTLI (Vrr). IIogO6Ha.E BaMe]Ia BbIIoAHa B AByx
oTrIoruegr.rr{x. Bo-nepnblx, cTa6llrr,HocTb aTaJroHoB sacToTrl ts HacTo.aqee BpeMfl

Ha IrecgoJrb*o rropof*roB rrpeBDrrxaer cta6nrr,nocrb araJrorroB AJrI4Hbr. Bo-nropr,rx,
11oc6oJrr,Hy I{Bn{ep.aexrbrfi cr.rrua;r craJr rrporropl{IrorraJreH rracrore IlsryqeHl{-fl' yAa-

eTCfl r{B6e}r6aru .iomrro,x cueuleuuft ,qJIIIHLI BoJIHrI, CB.sBaHHbIx C $ryXryaquA'vr
xoa$$r,rqneura rlpeJrol\tJr elur4rr t't.

,[auryro cxeMy cra6r,r.nlreaqr4r4 ona3aJrocb BoBMoEtHr,rN{ rlpr{Merrl'rrb B cxeMe

gu$paxquoHHoro cnexrporpa(la tt61'.^
Onrrasecxafl cxen{a 

"ru*tpo"pu$a 
ECT-2 }tprrucroft actpo{lrauuecxoft o6cep-

Baropr4l{ CoAepHI{r 4na Cta6n"nl43l{poBaHHtrIx I{11rep{epor{eTpa' paBI\Ieqae}IbIx B

[o]rerqeHl4lr ctreltrporpa$a. CneH'rporpaS- I{cIIoJIbByeTc.fl B Cxe}re ,4JI'rI CeJIeKqI4u

aHaJIrIBI4pyeMbIx CneI(rpaJILI'IbIx ttuttwit-. O6qas KOMtroHoBKa o[TurIeCKIIx yBJIOB

cnegrpoMeTpa trpeACraBJIeHa Ha pt4c. 2. B cxeuy BBeAeHo [OtroJIHI'IreJIr'Hoe trO-

Boporrroe Bep11arlo, nepeHoc.flrqee ctrel(rp Ha BxoAHbIe qeJII'I ctregrpouerpa' IIpz
4o'ro"pa,1rr"6a*r" na6,iro4eurr.flx Aaurroe BepxaJro y6v.paerct. !,11n celexq;,ltl 

-171r-
;;ft ;" rpe6yerca Br,rcogafl MoHoxpoMarr43aqrrfl I{Bryqegu.r? rroaroMy pa6ota

BeAerC.a B IIepBonI I4JII4 BrOpoI,I [op.sgl(ax peIueTHI{, IAe JII'IHefiHa.a AI'IC[epCI'Ifl

cocraBJl.fler 2-LAlmur. Ilonopotnax [pIIsMa l]epe4 sxoAgofi IqeJIbIo Brollolo Ha-

HaJra rroABr{}r{Hafl, rrro floaBor.fier Melr.flTrr ctrexTpaJrbHlrfr uETepBaJr Me?fiAy ABy-

M.rr rrCCJIeAyeMI,IMlI JII{HI{.flMI{. Itar upanzror UBMepeHufi JIyrIeBbIx CHOpOl'reIl IIrpO-

BO,qr4JIr{Cb OAHoBpeMeIIHO B [Byx Jt]{]lu.rtx EeftrpailbHoro ,IteJleaa AbD/C A II
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)Pnc. 2. Onrlt.tccflag cxe]fa rdlrrerpaJrblroro crlenr-
po,uerpa B crreftrporpa{e ECT-2
.l - BxoArrafl rqear, cneHrporpa{a,
I - AtropaHrllorrHarr pcrreTlra,
3 - roBoporHoe Bepr{aJ1o,

4 - I{aNepuoe BepHaJro,
5 HorJuMarollHoe BepI{aJro,
6 - BxoArrbre rqe.nu 1-ro I,I Z-to Hattaros crleHTpox{crpa,
7 - roBoporHarr rpr{BMa,
8 

- sepHarbHatr Ar,ra(lpar,Ma,
I - cBeroEcrr4Terbrlbrll Hy6lrh.

-7, - r.rHrcpocpoMcrp,
Jl - Pacur{pureJrb rryrrHa,
12 - xa3cp JIf-77,
-73 - fiaccera glx (tororpa{lr.recHr,{x tra6JrmACHlti.i cflcH-

rpa

1.5554,9 A. Jluuna FeI 1.5576 A yso6na
AJr.fr r,rsr,reperrr{fr JryqeB brx cHo p o creii renr,
qro orra r{xreer HyJreBofi {aHrop Jlan4e.
Pasnnqa Bbrcor o6paaonaHr,rfi arr.rx
Jrr,rur,rfi cocraBrr.rrer -200 Hr[. Ar.E cra-
6r.rlr,r a aqr,ru r,rHTepd)ep olrerp or npr4r{eHeH
oALrH Jrasep, r4sJryqeHl4e KOrOpOlo pacqeuJrfieT0g Ha [Ba fiyqHa cBeToAeJrr,rTeJIr,-
HbrM Hy6r{r{or{,

tr4artepeur.re cnterqeurafi tuuuit norJrolqerrr4.rr rrpr4 troMorrud rrrrrerpaJrbgoro
ctreRTpoMerpa l4Meer pag oco6eunocrefi, cBflBalrl{brx c reM, qro cler(Tp uaAarorqero
na uutep{epoxrerp r{SJlyqeHrrfl rr noHTyp crrexTpaJrr,Hoilt rrvrlw orrncbrBarorc.ft
paaHr,rMrt $yuHquaura.

flycm, rrccJreAyer,rafl il?r:e.uql r(or{ryp Horopoft orrr4cbrBaerca {yuHqr.refr. I (r),
BLrAeJreHa rlprr rloMorql4 orrrr4rrecHoro Sranrrpa c Hoa$$llqr4eHToM npolyg1ar{r4fl
& (z). Cuexrp r4BryqeHraa 6yger orrr{cbrBarE,c.fl B aroM cryqae $ynxqreft

It' 1r1 : k (r) 1"11 - I (r)), (rB)

r4e 1" - rrHreHcI.IBHocrL' nBnyqsHut B Kolrrr4rJyyMe B onpeorrrocrr4 r,rccJreAye-
lrofi rrauran.

flpnueurnn paccMorpeHlrylo Bbllre cxenry, x{ontr{o oqerrr4T6 KyMyJrfirrrbr rfyn6-
qtr]/. l^ (r). onr 6yayr orrrr{qrrr{ or nyMyJr.rrH,roa I (r), I]o noropr,rM oupeAerr.fr-
rorca Sraar.ruecxlre xapafirepr4crr{nr4 r{croqHr.rxa raBJryrreHr4.fl. ffoxarxelr, HaR Mo}n-
HO rrpeo[oJreTr] 3ro 3aTpyAr{eHr4e.

Ec'recraeuurrn rpe6onaurdel{ n {unr,rpy, BbrAeJrflrorqeMy r.rocJre[yex{yro Jrr4-
Htrrro, -trBJrflerca tpe6onarrr{e coxpaHeHr4fl $opur,r HoHTypa Jrutr]r.,m. 3ro ycnonue
Br,rrroJrHfercfr, eclrtl B rrpeAeJlax lrr4lgum xoa{{nqzeur rrpotrycHauua sra;rr,rpa
ocraercfl rrocro.rrr{HbrM. Brrpaxieur,re (18) B srOM Crynae 6y4eT uueTI, BrrA

It 1r1 : -ltor"I @) )- I.k (r), (re)
r4e &o - xoa$Sr.rrlrrerrr rrponycxaHrt.E {r.rnrr.pa B [peAeJrax r.rccJre4yer{oia nwnuu.

o uerr,r4uo, qro B aAaqa r4anrep eur4fl n yr{yJr.rrr{To B Jr:,rrlmr! .ro"ror1eura He 6 y4er
orJll{qarl,c.g or aHarrorr4uuofi aa4aur Errfi EMr4ccr{or{Hr,rx .rruu1rfi, ecrrrd B r.o-rxax
r.rurep{eporpaMlrbr, rAe rrportsBoiltrrcn rt3},repeHr4.fl, ar,rlJrr4ryAa r,rureprfeporpau-
1ft,r, o6;19,116BJreHrra.fl BropbrM cJraraer\{brr{ B6rpa?neErr.r.rr (19), 

-6yaet 
paBrra HyJrro.

B cnyvae r4crroJrsBoBarrrt.E B r(aqecrBe cenexrunnoro {u.,rrrpa 4u{paxquor*o"o
crreKTporpa{a Aanuoe ycJroBr4e Br,rfioJrrr.Eerc.fl Bo Bcex roqnax unrepseporpaMMr,r
{r)n, cBflSaHHbrx co clex?p&JrDlroir rulrprauoii nxo4uoft x{eJrr{ c[efirpolrerpa Ae
coorrrorreHrdeu [17]:

t},r: )nrr1 6I, ft : l, 2, 3, ,(20)
IIpaHtrauecxl{ BLr[o.IrIJeHI,Ie. ycJror]r4rr (20) ocyulecrtsJrflercfl cJreAyrorqr,rr{ o6paaorr.
rlepe4 Haqaror,r r,raueperrr,rii rra u{eir6 clexrpoMerpa HarrpaBJr.Eero.a yqacro1 He-
trpepblBHoro cleHTpa s6JI[eu l,rccJleAyeMofi .rrnnr,rll. llnaerrr,iM r{BMerrenr4eM ].ur{pr,rHbr
nxo4uofi rqeJrr{ ctrexTpoMerpa 4oSunarorca rroJr}roro r4cqeBHoBeHr4.E RoFITpacra r.rg-
rep{epenqraonnoft Haprrlr{br, rrro coorBercrByer }ryJreBor,ry BHJraAy n rlureprfe-
porpar{r{y r4BJryqeHu.fl Broporo cJraraerroro B Bbrpa}Ite}raw (19). Aynnr.r:ry4a z
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Saaa crailraJla, troflBl{Blxeroc.fl trocJle ycralroBltl4
6yayt B aroM cryqae rloJrnocrblo olpeAeJl-trrbc.rl
JII4HI4I4 II O I JrOIqeHrr.fl .

JII4HI4I'I Ha UIeJIL CIIeKTp0I'IeTpat

{opuoft Holrrypa r,tccne4Yeuoir

3. CxauupoBaHr{e Conuqa Ir perr{crpaqu.fl ryqeBblx cxopocrert

Acrpo{uazqecltue BaAaql,r, 'peruaellr,re npu nor{otqr{ I,IHTerpaJrb}Ioro cEer(Tpo-

MeTpa, [peAnoJIaIaIoT troJlyqeHBe I(apT flyqeBb]x-CHopocTel,l oAIIoBpeI{eHHo Ha

[Byx ypoBg.flx coJrHeqHofi aruoc$epr,r KaH scero CorHI{a, rar( u orleJ]r'}Iblx ero

yqacrnoB, cBfiBaHHblx c BoBHr{nHoBeHLIer[ r,I aBoJlloq]ler'i axrr'rnnrtx o6.rrac'refi'

Ilonyueru4e TafiI{x HapT nyTer\,r nocJreAOBaTeJII,HOIO CI{aHIlpOBa}II{.fl IIO AIICHy

Co;rnqa conpfl)HeHo c rpyAHocrrrr{r{ paBAeJreHI,Ifl rlpocrpaHcrBe}rl{blx oco6euuoctefi

uo.nefi'cxopbcrefi o. ,i-npeoreuunf ltarletrenlrfi. Ilpeogo,neuue arr'Ix rpyguocteft
yBeiluqeHr,renr npelrenn6ro paaperxelrlln r,Iatllepeurafi upe4r,aBJl.fler oco6r,te rpe6o-

BaHr{fl K cr4crelvre ynpaBJrepr4.fl TeJrecnorlotr{ r,r 6ucrpo4efictnlrro perrlcrpr'Ipyrou{efi

crircreMbr. Vc.rrorrae- ocr,a(.;11eltnr- BJrr,r-rllirrI.s n.flrl,Il{rrHyrnr,tx xone6aHr'tfi orpauzur-
Baer Mar(cI,rI\{aJIbHoe BpeM.s roflyqeHl'Lfl HaplbI 150 c'

paccuorpulgpr*a'rarrrnfi Hiuu Bapr,raHr cr(aur,ipoBallraa raao6panieHn.s Co.nn-

qa r4 BaIIIIcru uu{oprural{I4ll }Ia I{ar}II4r}IyIo JIeEry (1\4JI). B cyqecrnyrculefi cxeMe

BCT-2 AJr.fl yrrpaBJrelrl4.fl rleJrocrarHI,rM r.r AorIoJrHr4reJrr,HI,II{ sepHaJraMr{ npI{}'Ie}I.fIIor-

C.fl IrraIOBI,Ie ABIITaTeJII{ TIIIIa }lln-4, qrO IIoBBoJI.fleT, BO-IIepBLIx' CyqeCTBSHHO

il";;;";-olirOr., sacoBoro Be[eHu.n (yxo4 r,rao6pa]rienu.fl rle npeB],Iraer f"
aa 5 uuu), flosbrrxeuue roqHocrr4 sacoBoro BeAeHIr.rI Aocrrrrrryro 3a cser roro'
rrTo [o r4l{emtrIeIryc.fl B I{enr4 ynpaBJrelrl4fl sepHaJIOilI peAyl{Topy ]\ICHiI{O TOqHO

paccql4rarb 11 noIyxrr4rE, CTa6UII43r4pOBaHHyIO fiBapqeBbllf reHepaTopo]I qacToTy

ip"uoru IIIA-4, , "o"rouurruflcb Ha sacrore (uanprauep, 50 Iq ua ECT-t), rpyg-
Ho I4BISTSBL{T}, peAy1Top c SaAaH}IrII'I nepeAaToq}Ibl}I oTHCTIJeHI'Ietr{. Bo-ntopr'tx,
trpI4MeHr4B gncxperur,rfi upunog Bepr{aJr, r\ro}riHo no SaAaHHOfi UpOrpall,rIe ynpaB-

Jr.flTr, tr{Mu, T. e. OHa}IIapOnarr, raao6panierlr.re CO.nHqa no nxoguoft xtreJII'I Cfiexrpo-

rpa$a, I\4IaHYfl Sororrag.- 
flporpauMa cI{aHrrpoBalrrr.fl cocror4T ua raxofr nocJreAoBareJrr,Hocru yilpaBJIflIo-

urux iros'Aetcrsufi 1ra rleJrocrarlroe r4 AorroJrHI4reJIEHoe sepI{aJIa reJIecxorla. flocne
nepeMenleHafr Ha aagaHnr,tfr uar (7-24") no G (6ea cr,elra uusopuaqnr) ,lurr-l9i
uri, [or*ague no 6, xoropoe conpoBor]tAaerc.fl cteMorr (c 4r,rcxperHocrb]o 1-24" )

uu{opruarlurr rrHrerparbHoro cn^e^HTpoMerpa, oquspotxofr ee }| sanllcblo B 6y-

{epnyrc laMnrb ycrpoficrna EC-900r. iloc.nc BBoAa 40 atru B0 aHaqeuItfi (6n-ona

liairrrrx) ,.ca.4y.roro trapaMerpa rrpordcxoAr4r rIepenl4cr, coAepll{I4ruoro 6yfrep-

uoft ualrsru rru Mil. B aro npeua ABr4)r{e}rr4e no 0.nperpartraerc.fl rd npoAoJr}r{aerc.rl

ABUII{eHI4e trg cr. SaTeM III4IIJI IIoBTop.fleTcr. c rofi.-paBI{IlI{ef' qro CI{aH]'IpoBa}II{e

no 6 npoucxoAr.lr B IrpOTIaBOIrOJrOlr{Hyro cTopoHy. cxopoctl cxaHr4poBarlrl.E-or'pa-

Hr4rreua npr.r Arr4rile:el:1l:,1- 6eB creMa rnn$opru^aqur{ .I\{aHCI4MaJrbHo 
BoBr{o}NHor4 cKo-

po"ruro oipu6orr*, Bep1an (a.rr,a ECT-2 --600"/c), a n_prr cteMe lru{o,pltaqlrz -
;il;;;.* irp.o6purorroro urruro"o-qrzsponoro npeo6paso^Barerln^ (AUfI) z ne-

pfnr.uro 6.rroxa irrrug ira MJl. Tarralr o6paaolr, yqacrox-32/' X 2000' c pa3.p^e-
'a"rrr"* 32 x B0 roqe* cteMa raurlopuaqrarn aanrur"e'c's ua MJI 3a BpeM's *2rillgs'

Ha pr.rc. 3 npznegena {yuxqrnoHaJrbaa.fi cxeMa 6noxa ynpaBJIeHLIfl I'1 cr'IHxpo-

,rruqrin. tr4uuyir,cr,r peryJrr4pyer{oro re,eparopa 12 TIepeB cxeMy conua4enrar 6

, 
"rary 

rrr6opa grcripeurocrtrt 1ro c{, 7 uoua4aror Ha cxe}Iy 2 cpanneur'la qI4CJI&

I4MITyJTLCOB, npolIeAXII4x IIa ABlIIaTem. D 3, C Sa,qaHIlI'lM aIIIcJIol[ m' I(afx,qrrii

,rrrryru" oin iporogrrr Ha cxeMy ynpaBJrelrun 7 u pa,pemaer npoxolri^eHr'Ie r4I\I-

"v"i.o, 
12 uepea cxeMy courrg"urr--74 ua cxeuy nrr6opa [r.Ic1perHoctu uo 6 -25.

la'*"V"i"u, 6 Ji uepea 
"grr"nr"nu 16 ynpantaror [orroJIHI4reJIb]Iblu sepxanort 5,

a 6l; Q5) Banycfialor AIII B, Ha aHaJloroBblfi Bxo[ I{oroporo rIoAI{JrIorIeH BbIxoA

zrrrefpaJrLlrof o cner{rpouerpa -17, pacrroJIO}IieHHoro Ha BLTXOAe Cner(rporpa-

*i lO.Ilu{ponoft rrur"6g 8 no[xilroseH r{ cxer{e 9, notopar raa 16-paap.aAlloro cJro-

na (13 pdrf"ao, -Br,rxoA 
AIJII lr rprr paap.sAa^cJry5ie6ubll) {onuuU/er I'r rocJre-

AoBareJIL[o ilepetraer Ari 6ufrru n yctpofictno '1.7 sanucla ua MJI' Ec'ru ronlrqecrBo
nepeAaHHEIx 6afitoB IlIeHEIxe B0 u.ru 160, ro IIHTepBaJI BpeI{eHI{ T Me}Ii[y BaIII'I-'

au, oapagrHHoro 6afira r4 sarrpocor{ Ha riepelasy cJreAylon{ero 6afira{0,35 rlc,

STO aHanUBI{pyeT0.rI OXelrOft 7? ,"n s eroon 
"rryrue 

crIeAyIolI,I'Ifi r'rurrynlc 6 uepee 14'
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Puc. 3. (Dyrnqr.roraabraE cxeMa 6no*a yrpan4eur.fr w cuuxpoEuBa-
qr,rz (clr, rencr)

trpoxo4rrr rrall.Ec.nu a 6y{epnyro rraMflrb 73 sarrwcantrcb B0 nnu 1,60 6aftr, IB
Eaquuaer trepetrrrcb 6,rora Aaurrbrx ua MJI, a BErxoA 77 ueper.rrcqaer EatrpaB-
JIeHrre nBl{)fierlu.fi no 6 ua o6parnoe cxeuofi 18 z paapemaer trpoxo}r(Aer{ue oJre-
,qyoqero uMrryJrbca or L2 tepea 6 na 7, 2, 3 u r{eJrocraruoe aepraJro 4. Cnaurpol
Barru_e trpoAoJrlr(aercfl Ao rex trop, trona qrrcJro lrMtryJrbcoB c[, trpomeArrrtrx qepeS 2,
rre 6yAer paBuo BaAaHHoMy (rz) v oupe4errsroqeMy paaMep cfiaHrrpoBarrnino s,.

4. IJafinrcAeHrr.fl c r{rrrerpaJrbHbrM crrer(TpouerpoM
u ux o6pa6orra,{

,(o zrona 7984 r, upra ua6nroAeur{.flx c r.rHrerpaJrbubrM ctrerrpoMerpoM B Ha-
qecrBe perr{crpr4pyrcru(x upn6opon npr4MeH.frJrr4cB caMotrtrcqu ltc[-2. Honuu
sauzceft fyJenr,rx cxopocreft rprr paaubrx ycJroBrr.Ex ua6nro4euzft upure4eurr ua
puc. 4-6. Cyrqecrnennr,rM Hel[ocrarxoM, orparuqtrBaroqrrM BoaMo]ngocrr{ ctregT-
poMeTpa.[prr STrrtx r43MepeHI4.Ex, 6r,r.ra 6o.rrrrua.s Ilocro.aHrra.s BpeMeEr4 caMorltrc-
qen (1 c).

C rarons 7984 r, Barlldcb ryrleBr,rx cxopocrefi craJra trpoBoAr4Tbc.a Ira MarHur-
Hyro JreHry' o qeM roBoprrJroct' BbrIIre. B upoqecce orJraAHr{ cxeMbr ua6.rlo,qeruft
6r,rnr,r nrr6paHbr Hecr(oJrbxo Bapr4auroB ycJroBr4rz cxauzporanua Connq a , 3^n c,
Ha MarrrrdrHyro Jrerrry. oura nprzneAeubr B ra6t. l. flpu ua6"rrrcAerrz.Ex o6rrsro
mrrplrEa rxo4uoft qeJrr4 crreHrporpa{a 6srua 0,4 MM, qro coorBercrByar -4"trprr:rr(r4aMerpe Coruqa 200 ruu ra B" npra Ar{aMerpe 100 miu.

,(nx roro sro6r,r [oryqr.rrb Hapry raxoro-,nra-6o yqacrna coauqa 6es cxsaffi-
HOCTr4, Ua4O nrr6zparb rar(r{e Bapr4aHTbr cr{aHr4poBaH[.fl., f:p]z- KoropHx paccroE-
HEe Melr(Ay cr(aHaMrr (urar uo a) 6u.rro 6rr ueasure uJrfi paBrro IIIzpEEe qeJru ctreKr-
porpasa. Br,rcora rqeJrr{ corJracyercrr c paccro.frHr4eM Me}fiAy roq1aMtr c.6eMa
zu{opuaqrar{ B cr(aue (uraronr uo 6). B c.rryuae, fiorAa paccro.flHr{e Me}r(Ay cnaHa-
Mr4 trpeBlxrraer mvpr4Hy trIe4u, us6exam, cxBalr(Hocrr4 Molnuo tryreM coorBercr-
syro--lqeft p ac{ oxycrap oaxn Co.rrnqa Ha n{eJrr4 cnexrporpa{a.

flpe4napureJrbrra.fl o6pa6orHa na6rrogenufi, npono4nrnra,s ua aBM EC-10BB,
Bnfiroqaer n ce6g Hecr{oJrr,Ho nporpaMM.
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Pr.c.4. 3auucr nyueroft cftopocrrr u
sa ITCII-4 cxaEa trpr4 craEtrpoBaEfln
qepeB qeurp Conuqa (rp - pacctor-
Etre or qerrpa Couuqa)

Puc. 5. Cueqeuue ypoBEfi ny.reuot
cnopocrl{ trprr EetroABtrmuorrl uao6pa-
,r{eErru Courqa, Barrtrcb sa }tCII-4
r auuoc{epuot iln*u-u 02 16909,4 A
(7 - rpem)

Puc. 6. Opuonpeueuuag BatrI{cb nyueroft c1aopocrtr u B AByx ttfru;frfrx (Fe I 15576 A r
Fe I 15555 A) sa ltCil-4 r qertpe Conuqa (7 - rpeua)

1. Pacueqarl(a [aHIIbIx Ha6IIo,qeHZft (relzuuua fiyseBofi cl(opocru B ra]I(Aoft

TOqHe B oTEoCuTeJrbHbIx eArrHullax) c yr(aBaHI[eM llaflpaBJrerrtr.fi cHaHIilpoBaHr.E
(ssepx r{JII{ BEtrB).]' f. Paaprcobfia Ea rpa{otrocrpotrrerle AaEEbIx Ea61loleEuf, npu rocJlegoBa-

TeJrbEBrX Cr(aEax c yraSalrl[eM rpaEuq cHaIroB.
gru 4re trporpaMMbr trctroJrbayrorc.fi B ocrroBuoM lrptr orJlaAoqrrhrx pa6orax.

3. Pacue.rainf AaEsErx B BtrAe ra6Jruqbr-Haprbr. Ham[rrft cror6eq aroft r(aprbr

cooTBeTcTByer oAIroMy cRaEy.
4. PacueqarRa orAeJrbEo qerlrbrx rr HeqeTHbrx cHaHoB B BEAe AByX Hapr.
5: A;" Ha?fiAoft l(aprbl uErepBaJI Bcrperlaloq[xca Ha Hefi BuaseEzfl cxop.ocreft

pa36uBaerc" *" g"rrit par"rri sacrefi - RJIaccoB .R, o6oanasellgblx qrr6paM[
ot t lo 9. ,{,uanaaogbr traMerregu.E cr(opocreft ot u6i1 Ao umax, coorBercrByroque
ynaaaggbrM nJraccaM, trpgBo[flTcfi B Ta6Jr. 2. Ha napre Bce Bgaqegu.fl cnopocrefr
aa*er.slor'cs Ha cooTBercrByloque uM l(Jraccbr. ,flprauep tanoft aaprrl Aarr IIa
pnc. 7.' 6. [orrpoerrr4e cpe[Eeft r(aprbr tro n HapraM o^Horo yqacr*a Co,tuqa.
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Pll.c, 7, Itapra yuacrxa Comrqa 1200" X ;--
' t^^^, ^-- tui-.-.iieil'-:^-:-' L/N t t 2 3 4 5 6 1 I 91S111213141516X 1000' o paBpemertreM 48" X[25", rory-

qeEEaE B pesyJrbTaTe salrr{cfi Ea6ilroAeEr,rrl
Ea MarHurEyro .Jrerrry r4 AaJrr,Eeftr[efi o6pa-
6orru ua OBM

,Illsonzuuu npoBeler{br qepeB 40.0 M/c

I,
l

6

7. Haxoxi4enlre reJrr4oqeHTprrrrec-',
nr4x noopAr,rHaT Halr{Aofi rosnr4 r(apTbr. e

B. Oupe4e;rrenrre B Hair{Aofi 16q6s rrn- t 0

prhr cr{opoc't1| us; BosHr{Haroqefi ua-aa lj
BparqeHr,rfl connqa, ABtrlr{eHr4.s SeMnlr r:
rro op6r{re, Bpatqer{rrr{ 3eurlr r{ Hpac- l4
Horo crreu{e,rr.rr. ;Z9. Ilepeno4 Baperr.rcrprrpoBauHbrx r7
0I,ITHaJIOB rySeBOfi CHOpOCTTT Utt t73 L8

oTr{ocr{reJrbHbrx eAr4Hr4r{ n ru/c (ur). i"
10. flonyueur.re ocraroqHLrx cxo- 2 t

Pocreft uz : Ut - Uo. ?1
OcrauosrMcrr HecxoJrr,Ho no4po6- i!

Hee Ila aJrIOpr{TMax IIocJreI{HI{x rreTbI- zt
pex rporpaMM. lr-'' iiflpu na6nroAeur{.flx nepe,q naua"nor,r ii
cHaHr4poBaHr4fi, nofAa rrepBa.fr Toqr{a, 29

B noropofi 6y4er npolr3BeqeE coelr rn- l0
{opuarlrara, ,ru*oar"." Ha rqeJrrr c,.e*- l}
rporpa{a, orrpe4eJr.rrrorc.E RoopAr4ua- I l
rbr rosen rrepeceqer{r{.n c lruu6orucyro- ]!unofi uapa"irrrelrr4 rt treplerrArrmyJr.Epa H 15
IIefi, [poxoArrrqux sepeB rleHrp Coln- 37
rIa. Orc.qerbr rrpordaBo4flrca n npauoy- lfroJrlHofi cl4cTet{e HoopAI4I.raT, ocl, X xo- ls
ropoit lrarpaBrreHa. BAo.rrb cyrouuoft
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flaparrJreJll1l ? a Haqaflo HoopAr4rraT HaxoArrTc.E B
III/t.fI 3TI{X ftOOpAtrIIaT UpIIMeHeII CUeqUansnr,rft

,cneHrporpa{a.
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r{eurpe qeJru. ,(rx oupe4e,re-
ar(pau, yxpeu,reuur,rft Ha qeJItr

". ^-IIp, o6pa6orxe na6,rro4euufi sa OBM tro arzM noopAr4rraraM, uBBecrrroMy trB
'[18] yrly Me]r(,qy cyrounofi rapaJrJreJrbro u annaroj2oi p , yorroBr.fiM cnaurrpo-
Barru.fl (reruuune mara tro a z 6, sucry rtraxoB, B cr(aEe n urcny cnauor) onpe4e-

' JIflIorcfi leJruoqerlTpuqecfiue fioopAtrEaTBI Xs u Y, [Jrfl Bcex ToqeH ftaprBl, B Ito-
ropbrx trpoBoArrJrcfi creu zn{opMaqztr. Tanzu o6paaou, AJr.E r(arr(Aoft roqnz uH
rrMeeM Tptr rrucJra: Xn, Yu n ur.

cne4yroqzft arau o6pa6oTna - o'peAerrerrrre ArE xax4oft Toqfin .nyueaofi
cHopocrr[ u61 BoBEtrnflroqeft uB-Ba Bparqeuua Co;rnqa u 3eMrr, nBu?fieEufi Beynz
tro op6.ure, Hpacuoro cMeqerrufi. ,(nr aroro MBr trptrMerrz.nz SoprryJrbr, trpuBeAeu-
Ebre B t19]. B peByJrbrare srrszcreHuft no aruM S6pmynarrr lns xaxnoft r-osrz'^rur
HaxoAr[M zro,

flocne aroro, trplrrrrlMafi Bce ABzrfieu.zfr.) orrrnqtnbre or uo, Ba myM, onopocrB
-r0 B r(a)fiAoft ro.rne BbrpaffiaeM uepea ua6nroAaeMyrc cfiopocrr zr,,:

uo: a * bu*.

Pemas rroryrre,rruyro cr[creMy MeroAoM EauMerrbrtrux r$a[paroB, rraxoArrM narz6-
poBoqEbre rcoa{ouqlleHrbr a z.'b. flpu troMoqu erzx ndessuqueEroB Bce Ea6Jrro-

-IaeMhre.. cHopocTrruH trepeBo,4rrM uB orEocuTeJrBEbrx eAzrruq r nu/c:
ur: a f' bun.

-Br,rqrara.s ua ur coorBercrByrcqee aroft rosre u0, troilyqaeM ocraroquylo cr(o--POCTb t)z : Ur - Uo.
B 4anrneftmeu ary ocraroquyro cfiopocrb uz paccMarptrBaeM RaH cropocrr

;.rro ilyny BpeHE.fl 4anuofr rorrftu Co.nnqa.
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5. IlcxmoseHrre [flTr{MrruyrHbrx xo;re6aurafi

li.ax ura4uo rra pry,t 
^6, uattrlruuyruble HoJre6arrlrfl Ha uoBepxuocrlr Co.rrnqa

uMercT aMIIJIIITyAy -300 mlc, fita pelresqs BaAaq, trepequcreHHbrx Bbrrrre, arn
xone6auz.s neo6xo4nlro Ilcr(JrroqurB. C aroft rleJrrro Mbr ocpeAu.Eer{ ABe Kaprbrr.
troryqeHHlle B trpoTl,rBotroJrolr(Hblx {aaax lrflrl(MulryTurrx Ho.rre6aur,rr?, r. e. C zu-
repBaJIoM 150 c. Ha puc. 8 tpunegeurr qerblpe Haprbr oAuoro rr roro E(e yqacr1a
Co.rrnqa, BarlucauHbre c rrlrrepBaJlorra 75 c. Ha pzc. 9 uor(aaaHbr ABe naprbr, aa5t-
AOe BHarIeHtre CHOpOCTI4 Ha KoTopbrx [oilyqeHo ocpeArreHrreM cooTBeTcTByrorqux
aHase^n[ft_Ha AByx Kaprax, rroJryqerrEbrx c rrHrepBarou 150 c (naprr,r a u. 6, e a e
p_rac. 8). r(an su4r,rM, r(aprbr pnc. B cyqecmeuuo paanuiarorcr inemgy c,o6ofr..
Hanpuuep, o6.rracrz troAbeMa (cu.rromurre rrm:E.:/iv) au4uu n nepxueft u" nraxseft
qacr.flx xapr. B ro ?r(e BpeMfl Ha cyMMapHblx ftaprax pnc. 9 BrdAHbr oAHr[ rr re )fie.
neraJII4 (Aae o6nactr tro,qteMa B trpaBoM BepxrreM yrJry rtapr ra o6ruupnaa o61acrr
oilycnaur{.fl B numueft neroft uacru).

Saxuro.reuue

14cc.re4onaurre urrrerpaJrbHoro cneHrpoMerpa, ycrarroBJreHHofo ra BCT-2,
troHaaaJro' qro c lloMorqbrc aroro upz6opa MhI Mo]fieM perr{crptrpoBarr ryqeBbre,
cHopocru ua Co;rnqe c paapeureulaervr -30 M/c. OcnosHofi rrprauunoft ranoft Bbrco-
Hoft. uyncr:wrreJrbrrocru .ssrgerc.fi cta6z.rruaaqnr unrep{epb*erpa orHocr4TeJrbgo
{aarr ara.norrnoro rrcroquufta. }tpome roro, BaMerrrM, qro B AaHHoM MeroAe reo-
MerpuqecHoe cMelrleur[e ctrer(TpaJrr,Errx .rnnufi zs-sa Hore6auufi noa4yxa B crre1T-
porpaSe c.ra6g BJrr4.fler Ira currraJr cnopocrn. Ecnu rpu arzx none6urr"* rrv:rrnfr
He BbrxoAr4r Ba rrpeAeJrbr Aocraroquo urzpoxofi (-t uu) axoAnoft qeJru ctrexrpo_
Merpa, ee reoMerpusecxzfi cABur Ee BJrrr_Eer Ha crrrrraJl cnopocrrr,

Ilpz6op u cucreMa cr(aur4poBarrrr.E troaBoJr.sror [oiryqarb Hapry ryqeBbrx
g5opocreft yqacrna co.rruqa c rpocrpaHcrBegHbrM paBperxerrr{eon oi i" x L" \o75" x 75".

flpaxruuecxrr Kapry oAr4uoquoro trffrrra (40,, x 82,,) c paBperrreuuev L,l xy 1" nroxrno nonywrir aa2o c; Hapry anrras,ofi o6tacru2oo' ; l2B" c reM )ns
paaperreHueM - Ba 140 c; yqacrox Cornqa 400,, x 300,, c paBpemegr.reM b,, Xx 5" aa 130 c a troJroBrruy Auc*a Co.nnqa c paapeme',ew 7-b,, x ZS, aa tt5 c.

,(.rl.r ncex arux cilyqaeB BpeM.rr Batrrrcfi oanofi raprbr Merrbrrre 150 c, rar( qro,
Barrl{cbrBa.fl rrocJreAoBareJrbrro ABe Haprbr oAnoro yqacrxa c rrrrrepBaJrou 150 c,
Mbr Molr(eM ucnrroqurb ua:rznrr,rnymrrre xo.ne6arrrr.E, cJroxtrrB cr{ruaJrbr cr(opocrrr
B OArrux u Tex )r(e ToqHax.

20 uon6px L984 r.
Jlureparypa

1. !!nx;o|.q.A,,Ceeepnwil,A.B.,_IlanT,T,VLcctrcgoBaEuerro6ansrrrxxoue6asuft Cous_
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II}ICilEHHbIITT AJITOPUTM PEIUEHI{fl YPABHEHMuI
TIEPEHOCA ?ISJIYIIEHI{fl B MAIHIITHOM TIOJIE,

[. H. Parrnoncxlrfi

flpranogatcr ocEoBIiIbIe SOpruyml I{ RpaTI(Oe Otrucautre aJIIOpUTMa qtrc;renEgro peIIIeEE[

yparrenuft trOpeEOCa B MarEIITEOM IIOJI9. fIpeAIIOJIaIaeTcE EafiUqtre JIOKa;rBEOIo TepMOAuEaMI4-

*""*o"o paBE;Bec[g. Vsfirusaercs roJrbao trcrrrEroe trorJloqenrre. Ipagraerr cnopocteri u

MarEr{TEOe trOJIe MeITEK)TCX C Uy6nroft'

NUMERICAL ALGORITHM FOR! SOLUTION THE TRANSFER EQUATIONS TA-

KING INTO ACCOUNT THE INFLUENCE OF THE MAGNETIC FIELD, bY D. N. RA-

chleoushy.-The main equations and comments to thom ars presented to compute the radia-

tive transfer equations tat<iog into account the presence of the magnetic fioltl. thq !J| con;

dition is assumed and only a true absoption is being accountetl upon. Magnetic field and

the velocity gratlient are considered as the function of depth of the photosphero'

Tlayuenre crpynrypbr MalHrrrHoro troJr.fl B aHTtrBHbrx o6racrfix .flBJlEerc.fl BalK-

Hofi aaAasefi {zaunu Conuqa. flotrrrpzaonaHHoe u3ryqeIlue B MarEEroaHTEBHbrx

lrv11r.gxtrpeAcTaBJl.fler .HaM ocHoBIIyIO uu{opMallllrc o CTpyl(rype MaTIItrTEOTO

;;;;. !,ui uureprperarltrlt troJr.sprraoBarrHoro usilyrleHufi Heofxo4uMo otruparbc.E

Ea r(a6yro-Jrr46o MoAeilb aTMoc{epbr Co.rn_qa u peurarb ypaBnenl'r.fi trepenoca UBJIy-

qe,rrr flpu Hafluqur{ Marrirrrrroro troJrfl. flpra arom o6r-JunolpeAtroJraraercfl EaJrr[-

qtre JroKaJlblroro repMoAuHaMlIqecHoro paBlroBecufl (JITP)'
pemenue qtrcileEllofi aaAaqu uepeHoca troJrsprrsoBarrEoro uaJlyrleHtrr B Mar-

slrrsornr no,re rrplr Halrurlrdu JITP z i upeue6pemenuu pacce.EHueM B JltrEutr 6brJro

troilyqego BtrepBbre r It]. Oguaxo rrporpaMMa 6r,ura cocraBJleua B MamuHEoM RoAe

SHitt 
-i.N,Ir**'-t, 

, c trepexo,qoM K rrctroJlbgoBauurc 6onee conpoMeggoft 9BM
EC-1033 onaaaJracb HerrplrroAuoft n upuuenerrurc'

3aAa.M IffiTeptrperallul{ MarHuToaI(TuBELIx [Iug;Z,ft B aTMoc{epax CoJIEIIa I[

BBSBA rrorpe6onatlu upolpaMMbl pelueur.fi ypanueuzft trepeE6oa I4sryqeHu'fi B Mar-

EtrTHOM troJle, Ho HaIIIrCaHITOE Ha aJITopUTMIIIIeCKOM .EBbII(e.

flocno.nrny [a?fie B pa6orax aBropa Bcrperlarorc.E pasEble oIIpeAeJleErr.E lrapa-

*arpg, CrOxca, qro trplrBoAuJlo ft HeI(OropbIM OTyruqu.sM B {opuynax, Hu}Ke IIp}I-

BOAATC.fi He TOJIbIto rtparrOe O[uCaEEe aJIropETMa,'Eo I[ OCHoBEbIe $OpMyJIbI AJIfi

qucJreulroro perreHtrfi ypaBl{eEufi trepenoca. Herotoprru ycoBeplneucrBoBaHzeM

tro cpaBrreunio c [t] fiBJrfleTcs yqer BoaMorltHoro Haruqtr.fl HopMaJrbuoro K troBepx'

EOCrtr arMoc{epbr rpa[zeHra cKopocreu.
gucnenso fa-ua*"r" ypaBHeHrrfi trepeHoca aatrrchrBarorcs [2] ran:

cos o Jp : U#O- (k,, (,) * c, (t)) (t t"l - * u t.l) , (t)

13.
,t4.

t5.

16.
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B4ecr, I (t) u B (r) - nexropbr-trapar,rerpn Croxca,

I(r): {I*(t),Io$),V (t), i/(r)}; B(t): Bft){1,1,0,0},

kuoo, (r), kx ('t) - xoa{{uqueurbr rrorrrolqeHr,r.s rprr t : 5000 A r
trrlrrtrtrt, B (r) - {yrHqran fl.rrauxa.

Orpe4ennu rrapaMerpbr Croxca:

I*:E*E\, Iy: EuEi, v - -1[1lm@*Ei), U,:)V ZiRe.(D"E[), (3)

34ecn E*, Eu - rrpoexrlrrr{ BeHTopa ailexTpr,Iqecxofi nanpaxte}r}rocru BoJrrrr,I Ha
octrr fi, y. Henoropbre orruqu.s qucilerHbrx Mr{o}r{r.rreJleft y uapauetpon V a U
ot o6ulenpuH.rrrlrx o6rscn.srorc.rr ?r{eJrauueM cAeJrarb Marprlqy a r{ Marprrqbr trpe-
o6pasonanuft napanterpon Croxca 6onee czrtuerprrrrHr,rMrr

(4)

SAeCb

cu11: 0,5 (/c1 * kz I sin-2 rp.sinz 1. Qko - k, - kr)),

cd22:Q,$ (fu t k2 !- cos2 cp.sin2 \ (2ko- kr- kr)),

, ctsg:0,5(ft1 * kz* 0,5sinz T.Qko-h-kr)),
cr13: - 4((,r,- k2)cosT.-0,5sin2p.sin21 .(2*o-mt- mz)), (5)

,trn : 4 (@, - m1) cos? - 0, 5 sin.2q . sinz 1 . Qko - h1 - h2)),

or, : 4 (@, 
-.&1) 

cos ? - 0, 5 sinJ2q. sin2 1' (2mo - mr - mr)L

tfT ,.
aza. : T (@, - ru.2) cos y - 0, 5 sin 2rp. sinz y . (2ko - k, - kr)),

C{84:0,25 cos 2rp.sinz \. (Zmo',--mt-"rtu2),

t4e ks, ltr, k, Lr nxol rrllt trLz - Beel{aHoBcr(r{e cocraBJrflrotrtrrre xoassr.rqueuron
norJrolr{eHrr-E 14 trpeJroMJrerrr{.rl. tr4uqexcr,r L u.2 otxoc.flTc.E coorBercrBerrEo n trofJro-
rqeHr{ro JreBo- r4 fipaBotroJrrrprraoBarrEoro ]4sJryqeur(.8. Vrnrr ^,? Ll q orrpeAeil.groT
rIoJrolHeHI4e Ber(ropa II - naupalr{eHIrOcTrI MarrrrrT}roro [oJr.fl oTHocr4TeJlbr{o
nrr6panuoft crdcreMbr noopArluar.

lfpu znrerprrpoBarrur ypanueunft (1; uu orr6panlr cr,rcreMy HoopAr{uar r,
yr lHecTlto cBfl3aI{EyIo c troJIoEteIIue}I IIpoeHIIIltI4 BeHTopa H uaruuT uoro rroJI-Er
ran, qro BcerAa cp : +45". Telr camrrlr Marprrqa HecnoJrbxo yflpoqaerc.s:

ll arr 0 ars ara ll

ll o (rrr ctzt or,ll
o :1v'o llo* clrs drr o ll . (6)

ll"* clw , o,r ll

^ O4uaHo [pI4 BroM Boarrrrnaer Heo6xo4rrMocrr, upeo6paaorJa]rr{.fl napaN{erpoB
Ctoxca rprd roBopore ocefi fr1 A Ha yroJr q (pzcyuoH):

I0 -;5 sin 2Ag' v2

I (Aq):
I0 - 

---:: sin 2Ao
r/2t0

0 cos 2Aq

(2,

B rlelrrpe

Tlueeu AaJree

ll 
or, 0 ars crra Il

jl U Ctzz d-zt or, ll
G, :1v%oll ll'll Crzs CItg C{'sr dsa ll t

ll** c(tE Ctst "*ll

cosz Arp

sin2 Ag

0

sin2 Arp

cos2 Aq

0
11

- lff 
sin 2ArP 

VV 
sitt2r\rP

(7)
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Bexrop rlatrp.Elr{elruocrII }rarulrruoro uolg H B

crrcTeMe (oopAI{IraT fr, u, z

Cncrosofi Jryrl HalpaBJIeH rro ocll z, Octt xr, t1, [oriaablBalor
noBopor cr'Icret{br }toopEI,IHar lpu]gnlrxeultr BEo"rIb ocll z

I{ o a{dluqlrel{rlr tro rJr otqeHlr-fl I'{ [i] e Jr oN{-

.rreHr,r-fl k n m onpe[eJrflloTcfl tro cooTHolrre-

HI,Ifl}I [3]:

k I im: II (a,u), (B)

lI (0, u) ::: s-(oti'r)2 (14 +_^\ r , 
1/ n \ Z ,

+i exp (t'z) clt) ,

'froJIarafl

H (a, u) : Ho (u)'* ablr(u) I et2[I2 (u) -r . ' . ,

Jrerro nafi'rn peHyppelrrnoe coorIronIeIJI{e

k,IIy (u) : ZIf r;-z (u) i 2iuII,,-, (r).

Ilepnue gea noet[{uql,Ie}Ira prga (10) I'IrIe]or BI4A

Ho(u):e-" * i 
ft-t@1,

Hr(u): ft- Ort @) - 1) - i2ue-*'!,

(L2)

Br,rpanienr,rR (10)-(12) r{oryr o6ecnesnrb roal}Iocrb I{e xy?ne 10-11 upu a --( 0,5.
Br,rparnenux (t)-(12) .flBrrrrrorc.fl ocHoBHbrlrrr B qr{cJrel{Hou perreHl{I,I saAaqlt

leperroca L{SJIyqeHu-tr B tr[aIFII,Ilt'HOrI rIOJre.

Paccllorpr,rlr Hparr(o a.rrroplrrrr petueur'rrr yparuerrrrr,l [epeHoca I,I3[1rqss11s.

VpanHerrra (1 ) urr:rerpuplrrorcs rre'roAo]r Pyure-H}rra. '1'o'rr'rocrE, i'rrrrerpl{po-
BaHlrfl orrpeAeJr-Eercfl Br{.rraAotr B Bbrxo[flr.qee [SJIyqeI{I{e ca}fllx r.[y6oHttx croer

^t"'ifi;1:^,1#::::;n Bperrerrrr cqera rrrepaurnuoit npoqe^ypoit paccalurblBaerc.s

uBJllrt{e11l4g roJrbr(o n Haxr[or,1 n'ropofi alacrore I'r3"rryqeHufl rlo rotIHa]'I.
Pa".rn, Haqrrrlaerc-a c Haxo?fille]Illfl orrl,Ii{ecnllx ToJTIIII'Iu s ,,, : 5000 A u.ng

reorrerpr.rqecnux r..rry6uu il,ro[eJrr{. Sarerr Ht-rxoArrrca I,IHTeprroJr-rll1r.tonnr,rft cn,naftn
t (/z). ,(anee HaxoA-flrcrr I,Ilrrepno"IIflIuroI{Irrrre curafinr,t g.rrn {ynxqr'rfr, nxo4a-
rqrrx B ypanuenrle (1):

rl (t) : hi, (x)lldiooo (t), A2"p ('r), B (t), Ar (r)u", (t)'

Sasucl,IMocTr, BeJrllalrrrrb] r,r HarrpaB"[eHrrfl BeHTopa Haflpail{eHrrocrrr }IarHrrrHo-
ro rIoJTfl, a rarriiHe JryqeBofi cliopocrrr or olrutrecnofi r;ny6raur,r 3aAaerc.fl paarrome-

HI,IEN,I IIO CTEIIEIIfl}I T.

fIo tnenanr,rro Bbrrrr{c"rr-flrorcr a$$exrrrBrlble rry6uum o6paaouarlu.rl rrapa]'rerpoB

I* 6 Ir rr BaBrrcr,rlrocrrr rrerbrpex [aparrerpoB Ctonca or oflrl4qecxofi r.ny6r'rur'r t'
.ll [annrrefirue]I rlbr lra,qeerlcrl rIpLrN{eHI'Irr, AaI{HyIo nporpaMN{y Al1.rt pacqera

11apar,rerpoB Cronca p.E.[a ]rarHr,rroaxrrrBHblx nrnl'rr.rfi n atlroc$epax Henoropbrx
NIAIHI,ITHI,IX BBE3A I,T AHTI,IBHbIX O6NACT.gX CONHqA.

,[,erta6pr, 1'984 r.
JIrrteparYPa

L. Pa,tnoacnuti I . il. O6paaorantre nrlstlii nornorTlegllfi B EeoAEopoAEor[ MarErrTIloM rroJre.-
llan. I{pnlt.'actpo{ua. o6c., 1969, 't.40, c. 1,27-137.

2. paunosinuti X.li.l\larslro-onrlr.rccNrrit l{-r}cxr^B crler(TpaJrr,xr,rx Jrr,IEIlsx corEeqEbrx
rrflrcu.- tr{an'. Iipun. acrpo{rra. o6c., 1962, r.27, c. 148-161'

J, iisoatT,4., rDnar.rHa anea4risri atuoc![ep/Ilep. c EeM. iroA peA. 3. P. Mycrerr M.: I4aA-ro
rruocrp. r.nr.,7949.
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vEr\ b22.2

C?ICTEMA PI{WI_ T(PETbEHA
c IIPEIOOHAJIbHbIM AXPOMATI{rrECItr{M

MEHITCHOM [Jrfl trrr{poHolT oEJrACTr4 CTIELTPA

f. M. flouon

Paccuorpeu uenr.rcroo6paaunrii axpouarr.rsecftri,l Kopper{rop rrorr.rr AJrs cr4creMr,r Praqu-
ftpetreua, upulteuaontoft n mnponoii o6racrra ctrexrpa - or AaJrer{ort r.rn{paxpacror:i 4o ga.
leRofi ylrrrpa(pr.roneronol:i. Boalroxtnrr ftopper{Topbr nByx rrrrroB. Oglrn ruu - }rer{r4cr( co c{e-
pllqecHr,rMu rroBepxEocr.ELru, rpe6yrorqr,rr:r nepe{oxyctrpoBRy cBerorrpr,rer{Hr,rHa rrpr.r flepexoAe
ot o4uoii o6lactr,I cfien?pa x gpyroiir I,rB-Ba xpoMarr,rBMa troJroEtenrax. ,{pyrot:i Tr4tr - r\{eurrcn
c o4uoli ac{eprauecxol:i rroBopxtocrblo, ne rpe6yrorquir nepefoxycr4poBnr.r. B o6ollx cJryqaflx
Bosr{o}I{Ho troryqeufie rrJrocxoro rroJrrr Bperr]lrr Ar.rar{erpoM to noqrra gu{paxqlrouuoro RairecrBa
trpr,r Ar,Iarlerpe rJraBlroro Bepr{aJra t M fi oHs[naJrouTrroM {onycnolr paccroflrrr,rrr oxono 7 lr.
B npurorxourail otrI{cau aJrropr4rM orrrln{I{Br4pyrorleli nporpauNrbr AJr.fl 3BM, c fio]rou{Lrc Horo-
poii up on ae ogr,urr.rcb pacqerr,r orrrr,r(rr.

A RITCHY - CHRETIEN SYSTEM WITH PREFOCAL ACHROMATIC MENIS-
cus FoR wIDE SPECTRAL REGION OBSERVATIONS, by G. M. popou.- A menis-
cus-typo achromatic field corrector for Ritchy - Chretien telescope has been considered
which is applied in rvide spectral region, from far infra-red to far"ultra-violot. Two types of cor-
rectors are feasible. Tho first model corresponds to a meniscus with spherical surfaces and
necessitates the refocusing of the light detector r.vhile passing from one spectral region to anot-
her due to chromatism. Tho othor typo constitutes a meniscus with only one aspheric surface
rvhero refocusing in needless. In both cases the plane field oI vierv with 1 degree diameter
is attainable being of practicaly diflraction quality at t-m diamoter oI lhe primary mirror
and the equivalent focal length of about 7 meters. The optimizing algorithm of the cornputer
program is presented-in the Appcndix that permitted to compute lhe optical design.

Clrcreuu Prauu-ItperbeHa crpaAaror or a6eppar{r4ft acrr4rMarr4sMa r{ Hpr.r-
Br4sHbr rroJrE, Koropbre orpaHurrr4Baror froJresHoe troJre 3peHr4fl l1-4). .(.na uc-
rlpaBJreHrrrr 3rl{x a6eppaqraft B cl{creMax Puuu-}tperr,e}ra Mo}r{Ho rrprrMeHrrrr,
JII{IISOBEIe r{OppeKTOpbI paSrr4qHbrx Tr{[oB - or oAHoJrrrHSoBr,rx [o MHoroJrr,rHSo-
Br,rx, B roM rrr4cJTe rr c ac6epr4qecHr4Mr{ rroBepxHocrswu [5-7;3, c.2471. Ho
r(oppeRTop .rrro6oro rr4na, r.IclpaBJr.rr.E acrr4rr{arr.r3M, r4, ecJrr4 Hy}r{Ho, I{pI,IBI4SHy
loJrfl, BHocI4T cBoI4 a6eppaqran, B ToM rrl4cre rr xpoMaTr4qe0Hr,ro, noropEle orpa-
Hr.rqr4Baror pa6o.rufi cfienrpaJrr,Errfi 4raauaaou, 3a4agr,rN,rc.E rleJrbro paipa6orirs
lJrrr cr{creMbr Pr.lrrr4 - }tpernena npocrefrrlufi oAHoJ]uHsoBbrfi xoppeHrop, upz-
roAHhIfr Ar.s rrl4poKofi o6nactr.r crlexrpa, r.rcnpaBJr.rrrorqrafi n Droft o6racrr,r acrrirr-
Marr4sr{ r4 KoMy, HO He elr.rnrorqraft Ha Hpr4Br,rSHy rroJrfr, MoAr,r{uqupoBaHHafl Ta-
xnu o6paaoM cr4creMa Plrulr-HpeTrleua npeAcraBJrr;na 6rr Buasm.lerbHt;lir mu-
Tepec Afi.g nocMr4rrecnr4x reJrecnonoB r{ anaJrou4rrubrx upra6opon.

rlocxonr,Hy noppexrop He AoJrlr{eH BHocr{rb xpoMarr4aMa, rro KpafiHefi lrepe
B rrepBoM npra6nrameur4r.r, {opMa Hoppexropa AoJrxHa 6r,rrr, rrenncxoo6paauoft
r.rJrr4 rrJrocHofi. Mr,r orpaEr4rrr4r,rcfl paccr{orpeHr4eM Mer{r,rcHoo6paSHoro HoppeHro-
pa' [ocHo.rlr,Hy ItoppeHrop B {opue [JlocKorlapaJIJreJrr,Hort rrJracTrrHnrr C ac{epl,I-
'recxort rroBepxHocrrro 6ru pacclrorpeg facHofinou [B] u gpyrulru [9] r4 ofiaga-
Jrocb, qro oH HeyAoBJreTtsopr4rerlell B rlll4poltofi o6.rracrra CneHrpa r4B-Ba xpoMa-
rr43Ma yBerr{qeHufi r.r Apyrr4x a6eppaqufi: [al}ie rrpr4 pa6ore B cpaBHr{reJrr,Ho
ysnoN{ cueKrparrr,IIoM ArrarraBoHe (0,365-0,7 uxu) rpe6yerc.fr neperretqarb noppeH-
Top BAoJrb orlTl4rrecKoft ocl4 rra HecHoJlbr(o t\{r4JrJrr.{MeTpoB AJrfl noMlreHcaruru a6ep-
paqrrrt, qro BarpyAHrrer Ha6rrroAeHr4fl. Hoppexroprr n Sopue KoHrleHrprdqecHoro
MEHI4CHA Y}I{E 6I,IJII4 IIAMI4 PACCMOTPEHDI B [6] - OHABA.IIOCb, qTO OHI4 HE MOIYT
o6ecne-rr4rE, BbIcoHoro HaqecrBa Hoppexrlrrr.I HaH MoHoxpoMarl{rrecxlax, TaK r4 xpo-
Marr4arecKr4x a6eppaquft .

Roartonteu [pyroft rr.r[ Hoppenropa - axpol,rarr4qecxufi rreurzcx Nlancyro-
Ba [t] rr ceNreficrBo 6nraaHrax H HeMy MeHr,rcKoB. Maxcyton rroxaaaJr, qro axpo-
Itatr,r.recxlrfi MeHI4cr( I4Meer [Ba Ba]r{rrbrx rroJroffiIIITeJIbHr,rx KarrecrBa: Bo-rrepBr,Ix?

6 14an. I(pr,rucnor:i o6cepearopun, r. LXXIV 161



oH axpoMaTl4qeH [JIfl BecbMa Ixrlpoxofi o6racrl4 CrrenTpa, r4, Bo-BTopbrx, BHocr{-.
r'Iafl I4M c{epu'recfiaf a6eppaqufl Tarufie Iroqrr,r He BaBI{cr4T or AJrr.rH},r BoJrHbr cBe-
ra. flpra orHorrreHr{rr (r, - rr)liL = 0,6 r,reHr.rcx BHocr4r olr,rHar(oByro c$epuuec-
ryrc a6epparII4Io nosrrr HeBaBI,IcI4Mo or rror(aBareJr.rr npeJro\[rreHfin n. ITfu (r, -rr)ld) = 0,7 ero onrr4qecxa.E cr{Jra g He BaBr4cr{r or n. Orur csoficrua cnparegnunrr
AJLrr MeHr{cnon, pa6orarcqr4x B napaJrrreJrbHbrx nyqHax, Ho Mo}riHo HaAe.flrr,c.s,.
qro oHr4 B rrepBoM uprn6nr.rxeuvu 6ygyt BbrrroJrH.flTbctr u B MeHr4cr(ax, ycraHoB-
JreHHr,rx s cJra6o cxoA.srr{r4xc.fl nyqxax ryuefi. Arrop nor(aBaJr B Il7), uro cr[epu-
qecHafl a6eppaqux, HoMa r{ acrlrrMarr4aN,r r r(our{eHTpr4qecxl,rx },reHI{cI{ax tsBar,rMo-
cB.fl3aHI{, rpr.rqeNr, anaa c{eplrqecHyro a6eppaqraro, }ro}r{Ho nafirra Ko}ry r{ ac-
TLIrMarr4Br{. floarouy ro o6cro.sreJrbcrBo, .rro csepuuecxan a6eppar{r4fl rreHr.rcr{a He
SaBr4crllT oT /r, o8HaqaeT, qTo HOMa I{ acTI{IMaTI43r{ TaH}I{e ne 6y4yr BaBI4CeTr, OT n,
cJreAoBareJlbllo, noMrleH0arop 6y4er npl4ro[eH AJr.fr rxr4por{ofi o6.nacrraCneHrpa.
flo-nragrauolry, arrdM cBoficrsor,r 6yget o6.uaAarb r,r axpouarrauecxrafi ueuucx,-
3To, Har( yBI4Ar4M Hr{xte, noATBep}r{Aaerc.E qr4cJreHHbrMI{ pacseraMrd. Opueuraqraa
MeHr4CHa Mo)fier 6r,rrr, upornanonr,Hofi, r. e. oH Mo)r{er 6rrrr, o6paqeu H rra[arcqr{M
Ha Hero ilyqaM' nrn6o nr,ruyxttofi, tu6o noruyroft noBepxHocrtro. Mesr.rcx il,rolr{er'
I{Merb nax c{epr,ruecRr4e, rar( r4 ac{epuuecHr{e noBepxHocrr,r.

1. Cr.rcreua Puuu-Itperberra c MeHrrcKoM
rfMercu{r.rM c$epuuecnr,re rroBepxHocrrr

I(ar yxasunaer Il{er.non [5], nara6o.rrrrurafi r,rnrepec g.rra {ororpa$raponanr.rr
SBeBA I4 ryMaHHocrefi upe4cranJl.Eer clrcreMa c orHocr{TeJrr,HbrM orBepcrrde}r no-
pflAr{a 7:7 w SHaqr{reJIbHbIM rIoJIeM BpeHr4fl. }tpoue roro, )r{eJrareJrr,Ho r{Merb
rIJrocHoe noJIe Bpeurr.E r,r BoBMolnuo 6oree rxr4por(yrc pa6ouyro o6nacrr, crrexTpa,
r(aK yll{e yHaBLIBaJIocr, BbIrIre. Itaqecrso raao6paxrenrr.E AoJr}r{Ho 6urt gra{paxqra-
oHHbrM uilI1- 6rl1,elr.ur.r x guSpa(r{r4oHHoMy. (Vcronuo 6y4eu csr4rarb r{aqecrBo
zao6paxreuran 4uSpaxqtrroHHblM, ecJrr,r paBMepbr reoMerpr{qecnoro rflrna Har4MeHr,-
mero paccer{Hr{fl MeHr,ure tu6o paBHbr Arra}rerpy gra{paxquoHgoro Kpyrr{Ha,
Ar4cr(a 3pr,) lla 1' : 0,555 r{r{M r,r A : 7 : 7 4uauerp 4rasparquoHrroro Hpyxr-
xa 6 : 0,0095 MM : 9,5 nxu. .(;rn oupegeJreurrocrr4 rrpr4MeM Ar{aMerp rJraBHoro
SepHaJra paBHbrM I lr. MorHno rror(a3arr,, qro rrpr4 D : 7 v vr A : I : 7 HJraccr4-
qecHa.s cl4creMa PIavra-I(perbelra He Moll{er r4Merb yroJr troJr.s apeHr{.s cBbrrrre
2a:15'npra coxpaueHr4r4 gu{paxqlroHuoro HaqecrBa 4la },:0"555 MXr,r, qro
coBeplxeHHo EeAocraroqrro AJI-fl MHorr{x pa6ot, Hpuaraauy rrolrt cucreMhr Mo}r{Ho
IlcnpaBI{Tr, nr,I6opou fipr{Br43H Bepr(aJr, Ho acrr4rMarr43M Mo}I{Ho r4onpaBl,rrb roJrbr(o
cnertrr4aJrbHo paccqr4ranur,rM nopperropoM (prac. 1).

Ile;recoo6paano paspa6orarr, o6ulyro MeroAr4r(y pacqera noAo6ur,rx cr4creM
c nonrorqrro 3BM, cocraBr,rrr, aJrropr4rM rr cnerluarrbHyro nporpaMMy. Pacser
cl4creMr,r, raao6panreunofi ua puc. l, npor4BBoAr4Jrc.E Ha 3BM EC-l033 c npunre-
rreHI4eM cneql,IaJrEHofi onruuraazpyroqefi EporpaMMhr, cocraBJreHuofi anropolr n
ourncaHuofi B rlpr4JloH{euuu. Paguycbr npr4Br43Hbr rJraBHoro r{ BTopr4qHoro BepHaJr
npl4 BeplxuHax npI4H.ErbI paBHbIMtt ry : ru, - -8236 DrM. PaseHcrBo paAr4ycoB
r{pr{Br43Hbl SepHaJr rapaHTr4pyer r4crrpaBJreHI4e Hpr4Br.IBHEI rroJrfl Ctrr0TeMr,r, qro oqe-
Br,rAHO r43 yCJrOBr4.fi flerqnan,a. Paccro.aurae Melr{Ay Beprxr4rraMr4 3epItaII ilpr{Hrrro
paBHr,IM -2384 MM, paccro.trHl4e or BeprrrlrHbr Bropr4arHoro BepxaJra [o MeHrlcxa
paBuo 2400 vu. Haqa.ulurre BHarreHr4.E paArrycoB npraBr4sHbr ueulrcxa 400 r.r 380 urr
coorBercrBeurlo, ToJItrII4Ha I4cxoAuoro MeHracxa 20 uu (uooepxnocrr{ Nrerrrdcna
c$eprauec^xIae), Haua.nr,Hble BHaseHr.rtr r{BaAparoB aHcr{eurpr4cr{reroB BepHaJr paB-
ur,r 1,6 u3l Mt TJIaBI{oro I4 BTopl4quoro BepKaJr ccbrnercrneuuo. Bapslapyeurrura
IrapaMeTpaMl4 cJIylI{I4JIr4: r{Ba[paTbr AKCIIeHTpr4Cr.rreTOB SepKaJr, a TaH]r{e pa[r4y-
cBr r{pI,IBr4BHLI 14 ToJrtrII4Ha MeHI4cxa. tr{cnpaaneur{rc ilo,qJreH{aru: c$epr.ruecHaa a6ep-
paI{I4.E, HOMa, aCTr4rMaTraSM, r(pl4BraaHa rroJrfl, xpol\{aTlrSM yBeII4qeHUfl gttn nyuefr
c, F; mareprraJr MeHrrcKa - unanneHnrft HBapr{. Monoxpolrarrrsecxrae a6eppa-
r{ur{ r{crrpatsrtrltrltcb gtn }u: 0,546 MHM rd yrJra noJr.E 2a :0,16 paguana; xpo-
MaTr4SM yBeJl,r4qeHl4.fl Tal{}fie I4CnpaBJr.sJrCtr AJrft ETofo }r{e ylJra,

flonnoe BpeM.fi pacrlera oAHoro Bapr{anra cracreMr,r onoJro 3 uran. B peay.nn-
Tare noryseHa cr4creMa, Holrcrpynrr4BHbre aJreMeHTbr xoropoft AaHbr B ra6n. 1-
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B ra6r. t upune4enu: 4uauerp D
.crrcreMrr, {oHycroe paccToflHrre l' cr-
creMbr, pacqrorurae s' or: uocle4neft
troBepxHocrrl Jrr{rraBr Ao {oxanr,roft
.urocKocTrr, paAr,rycbr r(prrBr,rBHbr r trpr4
BepmrrHax troBepxuocrefi, pacctonnnn
.Me,fi[y Beprlr,ruaMr{ torepxrocreft d,
r(BaAparbr axcrleHrpr,rcrrTeToB rroBepx-

.nocreft e2.Vror, troJrrr BpeHr4E cr{creMbl

.2a : to. Bxo4nofi apavox coBMeqeu

.cHpaeM rJraBnoro BepnaJra. flone ape-
Hr4E rrJrocxoe. Hoppexqr{ouHafi Jrr4HBa

-8236,0
-8236,0

183,165

177,503
D:1000 uu; l':7167 r,rrnr;

*2384,0

2400,0

8,453

1,60853

33,6437

0,0

0,0

s':583 uu

noxolHa Ha axpoMarra.recxr.lft r{eHr4cK Maxcyrona rr r{Meer (r, - rr)ld, - 0,67.
Mana.s roJInII4Ha "III4HBLI (8,453 uu) yuenrruaer BJrr4.sHr{e neogiropog-uocrefi xaa-
pqa rn rourorr{eHr,re B HeM. A6eppaqura crcrer\{br AaHbr Ha puc. 2.

r4z pvc. 2 nono, qro oclroBHofi a6eppaqraerz .qerserc.i ,porarraM rroJrolr{e-
Ir_r4tr1- cpa]lHl{reJrbuo 6esupe4nan a6eppaqr4rr, rrocnoJrE,xy c uefi Mo]r{Ho 6oporrcr
nepeSoxycu^poaxofi cBerorrpr4eMHr4r{a npr4 rrepexo,qe or b4uofi o6nacrra cre*rpa
r 4pyl.ofi. Ouenr.rguo, n nragr.ruofi o6nacrra olexTpa xpoMarr,r3M rroJrolr{eHr4.s tr[aJr,
u nepeSoRycllpoBHa He HylI{Ha. Hax yxaar,rBaJrocb Bbrlrre, ecrrr ocHoBaHr4.E rro-
Jrararb' qro ocraroalurre a6eppar{I4r4 cl4creMrr 6ygyr cta6o BaBr4cerb or Iro6aaare-
JIfl npeJloMileEutt creHJIa MeHr4cHa, T. e. cl,rcreMa r,rolr{er pa6oratr, n urrapoxoft
o6nactla cfiel{rpa rlpI4 rrcnoJIr,BoBaHr4ra uepe{oxycrzpoBnrl; upi aru* Marepr{aJr Jrr4H-
3LI Mo)l{Ho 6lrno 6r,1 3aMeHflrr, ApyrI4N{, Harrpr,rN{ep {ropucrri* Jrr4rr4eM, rroBBoJrflro-
rqrarl pa6orarb B AaJrer(oru ynr,rpa{rrorrere (uo 1'-1150 A), a u ru$paxpauroft
o6nacru [o ]" : 6 uHu.
_ Ar' EpoBepnr. 6r,rnr,r npocur4TaHbr rorrerrHrrle AIdarpaMMEI Afitr n: 1,3 - 1,6.
Pesyrr,rarr,r [peAcraBrreHr,r Ha plrc. 3. Ha prac. 3 4anri *rxcrruruurre paalrepr,r6,
rIffTeH Hatrr,IeH6rlrero pacce.Elildfl B rrJrocKocrlr Irar4JIyurueft yctanoBnr4; orreBrl4go,qro SaBI'IcI'IMocrB 6' ot n cta6an, a noroMy Molr{Ho BaMeHr4Tb unanneur,rfi HBapr{
,4pyrl4ilf ]IarepI,IaJroM, I4MeIorqI4M lruaxuir. [or{aBareJrb rrpeJroMJregr{r (Sropncrnrft
trtrtufi. I4r'Ieer rroxaaarerrb npeJroMJreHr{fl, MeH-firor{trircx i o6r-acrn 1150-6b OOO A
B npeAeJrax -1,3-1,5). Ecnra neo6xograuo pa6orarr n 4anexoft uu{paHpacuofi
'06;racrr,r, rlenecoo6paaHo Basrb MeHr{cr( rae {ropucroro 6apr,ra, Sropuc"o"o r(aJrF,-
qux rr,16o {topracroro Harpr4.E, noropbre roBBoJrflror rrpoq*rrryrica a unspaHpac-
uyro o6racrr ao L2 MI(r,r; xrro-pr4crrrft Ha;rrafi .roruorr-u, ,po["rn yru6 u'r,r$pu_
HpacHylo o6nacrr, 4o 21 rraxna [10], tr4nrrur{ oJroBaMr{, MeHr,rcH *o*er 6rrrb r,rsror'oe-
JIeH I43 lro6o|o [po3paqHoro n ipe6yeuofi cnexrpanrnofi o6nacrr,r Marepr4aJra,
rror(asareJrr4 rrpeJroN{Jrer{r\fl r{oroporo He BrJxoAflr 3a npeAeJrbr 7,3_1,6, Hon_
crpyItrI4BHbIe sJrerfeHrbr cxeMbr (ta6n. 1) npra BaMene Marepr4aJra He Merrflrorcfi.
flpr'r pa6ore B cpaBHl{Tensuo yaxoft o6nacua clexTpa Moryr rrpr4MeHflrr,c.rr rd o11-
rl4qecKrre creHJra pa3[I4qHtlx Mapox [10]. floro]r{eur4e {oxa"rrsuoft rrJrocpogTrd
flBJr.serc.E {yuxqrnefi rL; ee N{o}r{Ho oupegenr.rrr r{3 pr4c. 4,ige AaHa BaBr4Cr4MOCrb
paccroEHl4fi s' $oHalsnofi u,'rocxocrr4 or N,reHr{cxa or rroxa3areJrfr rrpeJroprJreHr4fl.

3allettant, qro rrpl4 neo6xo4rauocrr4 N{o}r{Eo pa6oratr, ra 6ea ueur.rc1a, Ho yroJl
rrorr.E npr4 sroM pesHo yMeHr,rraercn (2a : 70') BcJreAcrBr4e a6eppaqufi r(oMbr r1

' acrl'Ir[rarl{3nta. flo cpaBHeHr4lo c nara6onee pacnpocrpaHeurrbrM oArroJrr4H3oBbrM
ac$epra.recHr4M nopper{roporr lacHofina naru HoppeHrop r,rMeer oJreAyrofl{rre [pe-
r4MyrrrecrBa: 1) ou He r4Meer ac$eprauecHrnx nonepxuo"ru-fi, 2) ou ue ,pe6ye, 

""pe-MerrreHr{.s npr4 nepexo4e or ognofi cneHrparrbHofr o6.nacrr.r x Apyrofi, qro rpyAHo
ocyilIecrtsrrrb rexHI4rIecHLr, 3) a6eppaqralr cI4creMbr c MeHr4cnoM npagrr4qec1r.r He
SaBI4c.rIT or n) a cJreAoBareJrLHo, I{ or },, e ro tspeMfr HaH AJrtr cr,IcTeMhr facxofiua
era BaBrrcr4Mocrb oseHb cr,rJrbHarr [8, 9], qro 14 or.paHrdqr4Baer crrexrpaJrbHtrfi qua_
lasolr, 4) noppexrop facxofrua ruocur r{aK xpoMarr{BM rroJroxeHrrfl, Tar( !r xpo-
Marl4Sr'I yBeJTI4seHI4fi (xpouatraalt yBe.lrr4rreur4.s HeAorrycrr4M [Jrtr MHorr4x pa6'or,
Hanpr4il,rep acrpoMerpr4uecxr.rx); Haru Hopper(rop npaKrr4rrecKr4 cno60gen o, *po-
r,laTr,r3Nra yBeJrr4qeHr{fl .

cpannenrae c H;raccrnqecnofi cr.rcreuoit plruu-HperEe,a r4B AByx Bep(aJr
rIoHaBaJIo, qro HaIrIa cl'IcreMa r4Meer n 4.paaa 6onuuee rroJreBHoe noJre Bpeur4a 1uo
,AI4aMerpy), qro peBHo ytserI4sI4Baer e{$extr,rnuocrb cr4creMrr rrprr rra6rrro4eura*.

Ta6rnqa 1
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Puc. l. Orrusecxas cxeMa ctrcreMbr Ptrstr-Itporbera c trpog{o-
NAJIbEtrIM MEEECROM

Puc. 2. MepugroraurEhre trorreperlErre a6eppaq[u crrcreMnr Pusu-
Itpgrreua co ci[eprqecnl{M MoEI,rcnoM

a - p[jr( rleHrpa rroJrE, 6 -.Wt <o : 0?5. l-5 - xpI{BDIe trofiepesHoftcoe-
pprqecxoft aOeppaquu E$tr n: 7,75;1,55;1,5; l,tli 1,3 cooraerctnerrHo, r(pll-
BaE gJrr n : 7,45 coBrra[aer c ocbro opAl,rxar: l'-3' - Mepu[lroHaabuDle
a6eppaqr4rr \ilfi. n: 1,5; l,L6; 1,3 coorBercrBesllo

,U, ZU J/' e) ,rftr ffz .t; MM

Puc. 3. Paauepr,r flrrrerr pacceflsr.rs 6' Ea rroBepxrocrlr Eaflilyrrrr]el:r {oxycrapoBrr,r - HaK

{yuxqrr o AJr.fl cl,lcrer{br Pilslr-ftperr,eHa co c+eplr.recfirlrI Meur'rcrtort

.7-4 - HpEBbre f\fifln: 1,3', 1,4', 1,46; 1,6 coorBercrBeHllo, paccrorrllue s'n,nocHocru ycraHoBHr.r cBeronpr{eM-
Hrrxa or rreHucr{a trplr EroM nprrutrMaer aHarreHue 587,91; 587,30; 586,76; 585,21 rIi\I coorBercrBeHHo

Ptc. 4.3asflcr,ruocrr, s' or rz nJrfl cr.rcrer{br Pr,rvr.r-Itperr,ena co c{epuqecfir.rrr r{eur.rcno}r

Hax noraaaJro r4ccJreAoBaur4e, aHaJrorrlqHbrfi axpol,rarr.rqecftr.rfi KoMrreHCarop
MO?I{eT 6I,lrr, nprauelleH I{ AJrfl yBeJrr4rrel{r4-fr rroJr.E 3pe}rr4-s Apyrr4x Bapr4aHToB cr{-
crel'rr,r Przuu-Itperr,eHa, oAHar{o nprr 3ror,r rroJre 3peHr.r.E He 6yAer rrJrocHr.rN{, 3a
I4CITIIOIIEHITEN{ CIYSAEB, I{OIAA PAAIIYCbI HPI4BI,I3}IbI SEPHAJI NPI4 BEPIIII4HAX PABHbI.

Cucreua Nrolr{er 6rrrr r,rcno,rE,BoBaHa rrpr4 rra6JrroAeHr.{.Ex c 6opta cailro.rreTa,
crparocrara rirru tr4c3, rAe rpe6yercfl Ha6rlloAarrr B yrlbrpa$uonerorofi r4 r,rHdrpa-
KpacEofi o6nacru cileHrpa c BLIcor(r4M paSpelxeHl4erl

2. Cucreua Puvu-f(perr,eHa c ac$epnqecxrrM MeHlrcnorr

OcI.rouubr,u HeAocrarxorr olrrcaHHofi cracrenrr,r -rrBJr-rrerc-s neo6xo4unocrL rrepe-

{oxycuporarb cBerolpr{eMHr4r{ rrpr4 rrepexoAe or oAHofr cuexrpanbHofi o6.[acrr.r
H [pyrofi, arro o6ycJroBJreHo HerrcnpaBJrerrHlrr,r xpoN{arilBlloil,{ rroJro}tieHr,rq.

tr4ccre4onanrre rroKaBaJro, rrro ary a6eppaqr,rlo Molr{Ho rrcnpaBrlTt,, BBeAfl ac-
{epr.rvecxyro rroBepxnocrb Ha JrrrHBe; npr.r arol{ il{e}rlrcn, Har( rrpaBrrJlo, cr.r.rrbHo

oTJrr.rqaeTctr or axpoN{arr4qecKoIo ilreHrrcHa Maxcyroea r.r npr.r6.]ruiriaercfr K r{oHrIer-rT-
pr4qecHoN,ry MeHr.rcl(y. Br,rno;nnseu pacrleT c noMou{bIo Bbllxeyilor{,gHyTofr npo-
rpaN{N{br na 3BM, r{crrpaBJr.s.tr cdlepr4.recHyro a6eppar{ulo r4 xpoN{arr,r3M rro.rror{e-

1.64
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-8236,0
-8236,0

616,355
599,248

Ta6rr,rqa 2

-2384,0
2400,0

18,0

1,66632

35,9031

0,620 193

r00
200
3oo I
400 t
500

Ta6.nraqa 3

0,54
0,69
0,31

-0,27
0,0

s':576,81-r

-o 02.

-0,28
-0,80
- 1,10

0.0

-0,6
-1,25
-1,s1
-1,93

0,0D:100 nlr; l':7106 nr'r; s':576,85 uu

Ta6;ruqa 4 Ta6"nnqa 5

AG', uxu
??1,, MM

n:t,+ln:t.+rl ":,,t
0,7

1,2

1,8

3,1

o,c

s':576,85 uu s':576,85 nrrr

Hr4fl, ItOMy, aCTr4IMaTr4SM, I(pI4BLISHy nOJrfl r4 XpOMaTI{3M yBeILIqeHVf{ [,tfl A:
: 0,008 paAI4aHa (or .- yro.n HaHJroHa rryqxa, BxoA.Erqero B orlcreMy, c olrr4sec-
Kofi ocbro). tr4aueuselrr,rMr,r rrapaMerpaMr4 cJry]r{ar ar(crleHTpr{cr{Terr,r Bepr(aJr r{
trepBoii notsepxHocrtrr MeHr{cKa, pagr4ycbr npr4Brraubr rroBepxHocrefi MeHracna r4

T0JITIILIHa MeHI4cHa. Tlcxo4ur,re 3HarreHr4.fl rr3MeHfleMbrx napat\{eTpoB [pe]r{Hlre.
HonctpyxrlrBHr,re DJTeMeHTbI [oilyqeuHoi,i or{creMbr Aaubr B Ta6[. 2; Marepr,ra"rr
Jrr4H3r,r - rrJraBrreHr,rft HBapr{. Brrnyrnaa troBepxHocrr, .MeHr4cHa r4r{eer SopMy
aJrJrr4ncor4Aa; noJreaHoe [oJre BpeHr{n 2a : L",0 - 0,017 pag; BxoA}rofi Bpaqor
no-ilpell{HeMy coBMetrIeH c Hpae},r uraBHoro Bepr{aJra, trllcnpanleurde xpoMarr,raNra
rIoJIolr{eHr,r-fl r4 yBeJrr4qeHr4fl npor4BBeAeHo AJr.E n:1,4 v 1,5;. ocraJrbHEre a6ep-
paqr{rr r4crrpaBJr.rrJrr4cb AJrr n - 1,45. Pacuer xoAa ryqefiqepeB r4crlpatsJreHHyro
cr{creNry rroHaBaJr, rrro ocraroqurre a6eppar{r4r4 MaJrbr (ra6n. 3 v 4).

SAecr nL - B:.,rcora Ea[eHr4.s ryqa Ha rJraBuoe BepxaJro, Lg' - ro[epeqHafl
c{epuuecxan a6eppaqlrn. Oueuu4uo, rrro Ar4aMerp n.ErHa pacce-fiHr4fl He rrpeBr,r-
uraet 0,002 lIM Ha oclr cI4creMBI. C{epoxpoMarr{rrecna.E a6eppaqrax cr4crerrr,r raH-
)rte HeBeJrr4r(a, a Ar.s Hpaff orBepcrr4.E paBHa HyJTrO. Mepra4lronaJrr,Hbre a6eppaqr,ru
I{Jr.E o : 0,008 paA Aaubr s ra6r. 4.

B ra6r. 4 Lg' - flonepeqHa.E a,reprl,qrloHarrbHafl a6eppaqur, nL - tsbtcora
na[eHl4.q fiyqa Ha rJIaBHoe sepHaJlo. A6eppaqran LG' T] Carr4rraJrbHofi ilrocHocrr4
[JIfl (, : 0,008 paA AaHbr n ra6.n. 5.

3Aect LG' - carl{TTaJrrHafl r{oopAr4Hara rosnlt fiepeceqcHr4fl Jryqa c r,'raB-
HbIr{ BepxaJront. Sal,rerraM, qro, I{aH r{ B rrpeAbrAyrl{efi cr4creMe, BCe Jryarr{, llxoAn-
trIl4e B cl4creMy, rlapaJrJreJrbHrrr r{epr4Ar{ona"nr,Hofi rrJrocxocrr,r. lLs ta6il. 4 n 5
MO}I{HO CAEJIATIT tsbIBO[, qTO AJIS N: 1,45 NO-{T]/r BCE JIYqI,I IOIIAAAIOT B IIflTHO AI,IA-
Merpoi\I 0,01 ,rtu, t. e. raao6pallieHlle B cr.rcreMe [paxrrrrrecxu guspanquonnoe (gn.a
l, : 0,555 uHlr). Stlr peByJrrrrarr,I [oArBepir(Aarorcfl pacqeroM Torrerrur,rx Arra-
rpaNfM; IIo peByJILTaTaN{ DTI4X pacqeToB nocTpoeHBI ItpIIBEIe, nao6panrenlrbre Ha
puc. 5. Xpor,rauaaM yBeJIIlqeFIvttt B cncrerle upene6pelrrr{Mo rra.rr. Ecnra yqecrb,
qro coBpeN{eHur,re acrpor{oMr4qecHr4e cBeronprleMulrxu ({orocnofi, 3OII, Marpr{rr-
HbIe crpynrypu) uuercr paBpeueHrre, HaH npaBr4Jro, He ryrrrxe 20 uHu, to ua
puc. 5 Molr{Ho cgeJrarb Br,rBoA, qro cr4creMa Mo}r{er pa6orart B Altarra3oHe n:

500
400
300
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0

-9,1
-9,1
-6,8
-4,0
-1,7

0,0

- 100

- 200

-300
-400
-500

1,3

'otl
3,0
1,5
0,6
0,0

35,1
21,0
13,2
7,0
3,1
0,0

1,2
2,4
4,0
6,5
9,2

-0,2
0,1
1,6
5,1
b,D

-1,7
-2,1
-0,7

2,1
5,7

0,1

-1.,4
-0,9
-1,8
-1,,7
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200

300

400
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0,5

0,5

0,7
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Pnc. 5. PaauePn IrEreE Pac-
cgfrErlfi 6' ra nonePxuocrlr
uauryvmeft (forYcuPornu
nan ([yunqua rr: AirE cr{cre-
nru' Pzsu-Itperbeua c ac-

Sepuuecruru MeEr{cr(oM

1-7 -fiPI{BbIe Atrfi n: 1'35;
1,r*; 1,435; 1,L5; I,t!85i l,L75i
1,5; paccroasue s' uPlr aroM PaB-
no 576,86 uttl

2/' 40' a)

: L,4 -:- 1,5 flprr rrJrocnoM rroJre BpeHrrfl 6es rael{enenuff {ofiycflpoBr(rl. SaMerr'IM

Tar()+(e, qro Marepr,raJr MeHr{cKa Mo}fier 6rrtr, lro6ofi, r{Meroqr{fi flor(aBareJlll [pe-
JroMJreErr.E B trpeAeJrax L,4-1,,5 B rpe6yeMoft cuexrpa.tbgoft o6Iacru.

VIa pvtc. 5 
-cne4yer, qro MoifiHo troJryqr,rrb I,I BHaqureflbno 6orbruee rloJleaHoe

rroJre BpeHlrfl (oxorolo,5), ecnra orpaHuqurbc.fl MeIrbmI{M ArlatraBorroM I4BMerreHr4fl

troHaBareJlfl IIpeJIoMTIeIIIIr- (n : \,4 -- 1,475) rpII AoIIycrIlMbIx paaMepax ILETHa

paccefl;61rrg flop.f,Axa 0,02 rr,rrr,r. Oguaro trppl e.roM rroflBJrflercfl xpoMarrlsM yBeJIr(-
'rarr", 

XOrOprlft u OIpaHIIqI4BaeT CneKTpaJIbHbIft AlIatraBoH. Haupuuep, AJIfl I(Op-
per(ropa ,a ,raureo-oro HBapr{a rryu2to: L",5" Mo}r(Ho pa6oratr B o6ilacru
5o'sofToo-o A,-.n", 

"oppextopa 
,, 6oyoprra- B o6.ractu 3000-10000 A;

nJ1q prOOr", B BIItAIaMOfi O6uaCrra-Cuexrpa qe.necOo6paanO trpl4MeH-Erb Crenno JIHl.
Cllcreuy Molr{Ho r{cfioJrbaoBarb u 6eB nopperTopa, Ho troJreBuoe troJre Speur{fl

trprr eroM peSr(o yMelil.ItraeTcf.- 
flpaxru-xa pacseroB rrofiaaaJra, qro Moryr 6rmr uo,nyuenbr rr cr{creMbr Pu'ru-

ltperiena c giy"r*, rrcxoAHbrMrl Aalrur,rMrr, rrctroJlbayroqrae ac{epr4rrecxrlft Me-

"ri"*oO6parrur'ft 
*o*oaucarop II rrplIIoAELIe AJLE pa6otr,r n mupoxoft o6naCrr'r

cue("pa 6ea uepe{oxycflpoBr(r{, Ho o6brrluo oHrr rrMelor Herlcrrtr)aBJreHHyrc fipr{-
Br,rBrry rroJrff; trpu neo6xoArarvrocru npLtBrIBHy troJLfi, r(ar( uaBecrHo' Mo)nHo r{c-

rrpaBrrrr, JrEHBofi fluar{qr,r.' O6racrr fiprlMeHerrras aroft crrcreMbl ranafi ]r(e, Har( rr ctrcreMbr co c{epuue-
Cn?rM MeHtrcItOM, T. e. ero Molyr 6rrtr teleCRoIIbI, pa6orarOrque na 7IC3, pa6e-

Tax r{ 6annonax B rrrtrpoxoft o6;racrn ctrexTpa. Paayueetcar BoBMolnHo r4 trpr'I-

MeIIeHI{e OtrI{CaHIILIX CI(CTeM B IIaBeMIIbIX TeJIeCKOtraX'

IIPIIJIO}ITEHIItE

AJrroPurM I{ METOII{IA PACTIETA OIITI{HII
C TIPITMEHEHIIEM EBM

Pac.rer acrpoiroiurauecnoft otrTuntr rrMeer pag creqra{llqecxtrx oco6ennocteft -
I(aqecrBo r4cgpaBJreurrx a6eppaquft, nan trpaBrIJro, AoJrlItHo 6rrrr secbMa Bblco-

xuu, {oxycHoe paccrofr:uue v. ra6aprarrr cr4creMbr Aocrrlralor Aecnrr(oB MerpoB

[pr{ }Itecrr(rrx AorrycKax }ra Horrcrpynrl,rBrrbre aJreMerrrEl cucreMbr. Cucrelta uo-
?r(er coAepE(arb otrrr4r(y c MHoroKparlrbrM orpax(errl4eM ryseft or BepKaJr (ranpra-
uep, araiou (Da6pu). 3ro tpe6yer cocraBJleul{fi trporpaMM, croco6ublx paccqll-
TbrBarb o11ruqec1tre ctrcreMbr 6onrmoft cJlolnuocrr4, xora ItoruqecrBo r{BMelrfle-

Mbrx rrapaMerpoB IIpI4 eroM o6r,r.ruo EeBeJIII-Ito. C gpyroft Cropo_H_bl'_ rlllponoe
pactrpocrpaHeul4e HoBeftInlrx 3BM cepuu EC (tar EaBbIBaeMbIe 3BM rperbero
uoxooegr,rs) z conepmeullo He4ocTaTosuoe o6ectre'Ientre lrx trporpaMMaMq AJIfl
p acsera otrTunr{ (6 o.nr,rurucrBo rrMerotqu x cfl rlp o rp aMM cocr_aB JIeHo AJr.fl ycrap eB-

urux 3BM rrna BACM-4, BACM-6 r{ Ap.) [erraror qenecoo6paauoE p,aaPa6outy
lporpaMM, trpeAHaBHaqeHIILIx AJLE upLIMeHeIItr.E Ha oBM cepuu EC. Mu oIII4trIeM

a,i"oirr*r naruefr flporpaMMbr [Jr.E aBroMar[qecxoro pacnera acrpouoMlrqecnoft
o[Trrr{tr, B }toTopoM yrITeHbI yr(aBaHHbre nrrme tpe6oBaHlr.E: rrficro SHaqaqr4x
qu{p (gecatnvnirx), c Korotr)brMr4 BeAercE pacqer (u notopr,re Moryr 6rrrt yxa-
aaurr n aaganrau), paBuo 16, uro troBBoJI.EeT r4a6e)fiaTb troTepla ToqHocTII UPT
sbrrrucJregrrsx, a rranorrJreurre ouru6ox HeorqyrllMo; noiluqecrBo troBepxEocrefi
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Mo)r{er 6rrtr 4oaegeuo Ao 999 (u 6onee), qro troBBorfler paccrurrblBarb cr{creMbr
c M-HoroHparHbrMlr orpa)r(eul4.trMrr trprr noruqecrBe r,rctrpaBJrfieMrrx a6eppaqllfi
to 63.

1. Ocnonurre MareMarrrrrecxue flprrur{utrbr,
Ha r(orophrx ocuoBana aBroMarrrorrpoBauuafi rrporpaMMa (arroprru)

flpouaronuroMy peaJrbnoMy rysy, trportreArtreMy rrepea otrrraqecxyrc cucreMy
coorBercrByer reoMerprlrqecKarr a6eppaqua gj, upeAcraBJrrrrcrqa.fl co6ofi pac-
croflHne MeE(Ay roqroft rrepeceqeHlrfi AaHHoro ilyrla c rrJrocxocrbro ycraHoBnr{
cBeTolplreMHr{Ka I4 roft.rosxofi, B noropylo AoJr}r(eH rronacTr, raroft }fie iryq, IIo
paclpocrpauarorqraficn rro BaHoHaM .rrapaxcr{aJrurofi onrranu.

Pacserrr xoga nyveft BbrrroJrg.Erorcn uo {opuy.rar,r lepq6eprepa [4], npuse]r
Bblpalr{eHue AJr.fl rroBepxHocrtr cr4creMbr SaAaerc.s B BrrAe (paccuarpuBarorcf
To Jr br(o qerrrprrp oB aunr,re cucreMbr rroB ep xno creft op aulenr,rn )

e2-1F (u, z) - z | + r, - + - Du"z - Eus - Fua (t)

rAe u : (frz + y2)12, e - altcllenrpl{cl4rer, r - paArlyc KprrBr{Br{r,r nprr Bep-
IrII{He rloBepxHocrl4, ocb z coBrra4aer c onrr,r.recxofi ocr,rc. O6oarraqr,rl,r HarrpaB-
JIflIOIII4e I(OCI4HyCLI Jlyqa, yMI{O}IteHHbIe Ha IIOHaBaTeJIb IIpeJIOI{JIeHI{fl CpeI.H ntt
qepeB Er, rlr, (r. JIy-r, axogarqr.rii ts cr4creMy, 6yqem BaAaBarr, rtoopAr4HaraMr,r ro-
qen nepeceqerlI4ff ero c AByMfr nnr6pauur,rlrr4 rrJrocHocrffr{rt, rrepreH[r4r(yJrfrpHbrNrr{
It orlTl4qecxoft ocra z. O4uy I43 rrJrocxocrefi cosMecrr{M c Beprrrrrnofi norepxHocrr{
u o6oaHaqr,rM Koop,qrrHarbr roqxr,r fiepeceqeHra.rr ee c ilyrroM (*r, !/ ,, zr), nropyro
rrJlocHocrb noMecrl{M Ha npor4BBoJrE,Horf paccroflHrrlr a, ra o6oanarlr{r\,r HoopArrrrarbl
Toqnr.r flepeceqeHr,rq c Hefi nyua (rr, Ao, zo). Ouenragno, uro

X .Lo 
-irt .- llt-tlr u Zy-ZOEr:- , rili t\:-ftti Ct:ftt,

r[e
t:lr .

O6osua.urN{ pr: ixrEi Qr: yr(r.'BuauaJre HaxoAlrrcn a6cqrncca z rorrnrr nepe-
CerIeHI4fl .{yqa C nOB€pXHOCTE,IO, IJLE aIeIO pelllaeT0fl COBNIOCTHO ypaBHe]II{e ilO-
BepxHocTr{ r{ ypaBHeHr4e Iysa, SanrrcaHrroe B Br{[e

u : ur * ufi -f wrz,,

rse 2u1: r? + ytr; uL: + @rE, * arn );

(2)

q: +G' + n?). flog*anr,rn
(2) n (1), noryql4M anre6pauuecxoe ypaBHeHrre orHocr4reJrr,Ho z, perur4B noro-
poe, HaxoAr4M noopAr4wary z' ToqKrr nepeceqeHr4.q. Tax rax o6r,r.{Ho Hyr{{eH
ToJIET(o oApIH HalaMenrrurafi uo a6co.nrotnofi serr4.rr,rne geficrnr,rrenrgrrft KopeHB,
TO rleJrecoo6paauo [pr4N{eHr,rrb MeroA rarepaqnfi Hr,roroua, BBEB B Haqeorr]e Hy-
JreBoro upra6nr,rxreu:rrn zl: ulr, Ilocre4yrorqrae npra6nraxrenvtfl Bbttvcil-srorcr
uo Sopuyre

Lt+l- oi.-
F k;)
0I laz '

i:1,),..
rAe

floryueuur,rfi xopeur, o6oguarrr4[,r z' . lratee HaxoAr4M

0l'l\u : t"y.: - + - 2Du -- 3lJtp -, 4Fu3

3arer,r r4croJrl,Byeil,r Sopuynu fepu6eprepa [41

1 - 2t - 
p,lp*; r!:2u + e;lF*)r;

Pt: hei h: s*r(ti R:llr2,;
s : tetr - ztnz * prE, -l qrrlr;

e2 -7

- 

r.
r 

u''
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(q')r: (rt, - n') R * q', (upenouneuue), q' : -Q, (orpatneurae), Q :
: 1q' - q)lR,

a:Q (Pr- z'Er), |3:A ktr- ''n)'
3auerur,r, qTo Ar.tr crryqafl npe,IIolIJIeHI{fl SHaI(I,I qw q' gotttttHll coBlraAatr,. ,[,alee
Br,rqucJrflroTcfl HanpaBJlflIorr{I4e r(ocI,IHyCbI €2, Iz, (, lyua, flpolxeAlxelo qepeB

noBepxHocrb:

€z-Ertai
v?'

,pi-q?:fr#or,.

Iz:1lt*F,
lf "n -{:@

,(nx nep ex oE a r( cJleAyrcrqeft IISB ep xHoCTI{ I{ctroJIbByIOTCfl BBIp a?fi eHtrfi '

pz: pt'l ta - d,rEz; Qz : Qr I tF - dl;,
nz : pzlEzi Az : QzlEz,

rAe dI - pacoro.f,El(e Me)fiAy nepooft u nropoft rroBepxHoCTfrMVIl t2r y2 - Roop-

Arrrrarbr ros1fi rrepeceqeurrfl Jryqa c rrJrocnocrbro, HacareJrbEoft H Bepllr{He BTo-

poft norepxgocrrr. Ananorr,rsuo rraxoAfiTcfi r( KoopArruarbr roqfilt rrepeceqerruE

iyua " oiocxocroro ycrauoBr(n, HalpvMep trJrocnocrblo laycca' flpu nrruracne-

;11ttu l, B cr{creMe c HeqerHbrM sucJroM orpamelrl4fi rry}r(Ho BaflTb BHaR MrrHyc

trepeA KopIIeM, ra6 I(aH 1yq B sroM c;1yqae HaIIpaBJIeu o6patno B CI{creMy; IIo-
KaSaTeJru rrpeJroMJrerrr4fi BcerAa troJroxtr{TeJrbrrbr, trpaBrrJro SHaI(OB AJr.E paArrycoB

rr rorrrqrH 66rnroe (cu. IOCT 3514-57). A6eppaquxMr4 Moryr 6nrr lr Apyrr{e
{yuxqru, Harpr.rMep orcryrrJreHr4e {oxycnoro paccro.fiHr{E cucreMr,r or 3aAaHHoro

trurtrr" r4 r. tr. f{ornqecrso rlcnpaBilfleMrrx a6eppaqufr- Mo Mo}I(er 6rrtr 6olr-
rutlM, B qacTHocTl/t trpeBLImaIoqI{M ItOJItrqecTBO ItoppeHIIUOIIHbIX trapaMeTpoB
Mo. TIpu Mo) M, Ana pelneHrrr BaA,aqtr aBroMarusecKoro pacqera otrrrrqecfirrx
cnbrerra rvroxer 6rrir upurrreueu trBBecturrfi uerog [7j saurnresbrlrlrx KBa[paroB.
Ouerra4uo, qTo eCJII4 KoJII{geCrBo I{CtrpaBJlfleMrrx a6eppaqnft Mo upeBblmaer
r(oJII{qecTBo r(oppexrlr4oEHblx trapaMeTpoB Mo, net:oafl rp-e6oBarb, qro6bl Bce

a6eppaquu upunrru rpe6yeMbre BEaqeHtrfi q;. 3a4aua 6y4er pemena' ecJlu

{yHxrlnx

V: @i - Pi)'

frpr.rrreT xfr,rur{NraJrbHoe SHaSeHL{e; B qacTHoI,I clryqae ]loSMoiIiHO, .ITO p - 0'
IIycrr, BHaqerrrrfl noppeHIILrorrurrx napalrerpoB q?, q9, ., Q1ttr, (n ucxognoft

cr.rcteue) r{ coorBercrBeHlTo a6eppaqun tp?, ,p9, . . ., {potrr.Paenoniuu npl4paq,e-

nr,rn {yunqttfi. qi - ,?i (j - 1,2, . . ., M1) B pa[ Teit;ropa, coxpagrrB rorltxo
ueper,rfi rrJr erl p a BJr olneHr{-E :

Mo

i:t

(1)

SAecs Q; - aagauHlle BHarIeHna {yunqIlfi. Ipouanogul,;,e 1cQil}Q; BbIrIlrICJIEIorCfl
Kar( orHolrreHr4e rrpl4parqeuuft {yuxqltr H npllpaqeHI{IO apIyMeHTa: oobIqHO

npupaqeHr,re aprynneura [pIIHI{}Iaetcs 10-6 [rIfl Bcex a6eppaqr,rfi. Llprapan{euur
Aq;-an,narorc.s H;r,rBBecrHbItrILr, [o[JIe]HaqI4MI4 orIpeAeJreHl4ro; rrpla 3To]I M*>
) A4r.Orlreruy, qro H ycroauto Mo2 Mp pIOE{II9 upuftrra BCerAa, gCJIII LrC-

rroJIbBoBarb Harrl llcfiyccrseHHlIft upr,reu - I{MeIrHo, B cryqaer HorAa Mo I M7,,

oJreAyer AorroJrr{n.r.b cr{creMbr (1) ogufiN{ ua ypanuenraft cl4creMbl (t) ctonr,-
Ho pa3, sro6lr ycJloBr{e Mo} M, uareto Mecro. Tarulr o6pa3oM, MeroA
r{ardN{eHbrrrux r(BaApaToB flBJrfrercft yHr{BepcaJIr,Hr,IM, rlprrro[HblM rrpI4 Jlro6brx

BrrarreHrrfix Mo w Mr; iloaroI\,Iy uet ueo6xoAl4Mocrl4 AJr.g cJlyqae, M, 
=. 

M, \2-
rroJIIrBoBaTb MeToA HaxO)fiAeIII4g ycJloBHoro gltcTpeMyMa, a B CJIyIIae Mo: Mp
rrprrN{eH.frrr, rerOn HsrOroua-PeSCOna, nax eTo [eJIaeTCrI o6r,rquO [7]. 3tO
pesxo ynpoqaer trporpaMMy rr sroHoMrrr rraM-ETr, 3BM, noasoJl-afl rlcrroJlbSoBarr,
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€e EJrfi yBeJluqeHufi BosMO)I(HOCTefi IIporpaMMbI B OTHOIIIoHUtr yBeIl4qeHufi qIIcJIa

troBepxHocrefi cl{creMhr? troBbrIIIeHItg roqHocrtr cqera u Ap'
Bamerrau rr**",-iro- raron, Jlarpauma nHuotolra.-Pe{cona ue Moryr

Aarb perrreHr4e trprd HaflI{qutr BBaIIMHO aaBIIcIIIMbIX {ynxqlrfi' rlro IIepe[Ho I{Meer

*ecro Ha rrpaRTl{ne; MeToA HaflMeHBIIIUX l(Ba[paroBr l(afi troI(aBaJI HaIII OtrDIT,

trprmoAeH rd B arlrx cilyqaflx.' Orarrgro, qro crrcreMa (t) upu Mo) MotecosuecrHa; ee cJregyer trpeBpa-

TI(TbBHopMaJIbHyIo_AJI.EaToloHa)I(AoeycJIoBHoeypaBIIeHIIoHy}I(HoyMIIo-
)r(urb Ha 0tpil0qi r,r Bce ypaBrreHtrfi cJlofi(trrb - troJlyquM HopMaJIbHoo ypaBHeHI{e

c HoMepoM i. Peilus HopMaJrbr{yro ctrcreMy, troryquM I{AMeHeEE.fi napaMeTpoB

Ao,. OtuerrrM, qro trprr pertreEutr cIIcreMbI nunefinrrx ypanueuuft (o6rruro npr-
*lrur* Mero^ IayCca ulr,r ero uotr,I{r,*ar1uu) noauontHbl cJlyqa,n trorepu rorl-

;;;;; ,r_ru ,ro*ofi o6yc.ronnenHocru crrcreu.u. [,;rx 6ops6u c ueft s 1u1epa-

rype [7] npegraralorcfl flcl{yccrBeuubre trpueMbrl :-:---u--":tAu 
otrpaB[auubre:

r'a,p,lr,rep, AotroJIHEIoT cI[cTeMy HopMaJIBHbIx ypaBHeHI{[ ypaBHeHu.flMIl BIIIa

KiLqi:0, i:1,2" ''
t\€ Ki - nrr6pannble otrrlrnoM rrtr{cJla' or upaBlrJlbnoclll:16opa arlrx quceJl u

3atsucr4r yctrex pr"raru. oAUaXO neusBectell cnoco6 nu6opa K;, ilooroMy o6rru-

Ho rrpotrBBo[flr pacqeT HecI(oJItHo paB' Mellfl.fl roe{SuqueHrbl IIo narouy-'rra6O

;;";il; ; friOrpuror uararyguruft pe3yJlbrar. Mrr ua6erxaru aroft rpy^Hocrlr,

yBelr4rrr{B rrr,lcJro BHaqaqr4x rlufrp Ao 16 upu pemeHrlrl Cr{CreMbr HopMaJIbHbIX

ypannenrafi'
Peureurae cr{cTeMbr trporrsBo[I{rc.E tro Mero[y I4CItflIOqeHI44 laycca' Tlaruene-

Hrrfl r{oppe*rlrroHrrr,rx ,ipa*etpou ,,pq pacxo[I{Mocru urcpaqr'rft Ir Ha [epBOM

ruafe yMrroE(aror rra cAepE(r4Baloqufi 
-xoa{{raqueut c. Etor xoa{{uqr'renr

CJrylnr4T AJI.E Toro, qto6r,r olp anuqurb IIBMSIIeHU{{ RoppeHIIIloHIIbIx trap aMerpoB

Ha Ha)fi[oM ma1e uTepaquft u reM, caMbIM re6errars pacxoAflIqelogfl llpoqecga

;;.;;dii.-Haqanrnoi BHarIeHr{e C aagaetcr oniuxonr, rrcxo[fl rra otrbrra' ftont-
poJrb cxoAr.rMocrrr rrpoqecca rarepaqr,rfi ocylqecrBJl.Eercfl c IIoMoqbIo $yuxqur
BuAa

h

Zr: ), laq,l,i:L

r[e v - HoMep urepaqtrfi. Ecrn 'Lr*1 ] Lr, ro rlpoqecc pacxoArlrc'fl r{ Bce aHa-

il""" Aq; yur-noma-ro, na C, notopoe Haxo[Er ua {oprrryru

C : Lpf Ler1,

ln troJryqarcr HoBbIe BHaqerufi rrpupaqeHlrfi naparuerpon Aqi:

Lqi :_C.Lqi.

Ha uepnOU iuare -L, HerdBBeCTrIO, trODToMy, I(aH yHaBbIBaJIoCb Bblrue' Hacaflr,Hoe

,rru*arir" C aa4aetcg B Ba4aur4rr. E,ontr Lr*, ( Zr, To Irpoqecc cxo[r4rcff r{rrprt-

HI(MaI0T Lq; : Ag;. 3to TaI( HaSbIBaeMoe ((aBToMaTI4qecHoe cAep}ItI4BaIII4eD; oHo

r{CtroJrbBye;C.fl B nporpaMMe BCeIAa. 3Ra'IeHux L(i tpv6aBJl'flIorc'E K coorBeTcT-

ByrorqrrM BHa.rbnusrnr xoppenquoHllblx IIapaMerpoB g;. Cucreua' IIoJI yqeHHafl AJLE

;6ffi; o-prOr"*urrr, upuurarntaerc.E Ba rrcxoAgyro Arrfl cJre^yrorqero upu6'lu-

?fieHtrrff, r,r Ilpoqecc BbIqucJIeHr'Ift Uonropaerca'-'"-A; 
Oo"6al"O"oro ylrpaRJre*rrfl trpoqeccoM ,rrepaqraft, uto Moll{er, Harlpu-

,aploorpa6osarlc.s upra neo6xoAtrMocrrr naftru [pyroe pemeurre, orrrr,lft pactro-

JraraeT rI TaH HaBbrBadMLrM pyq,brM cAepE(r,rBaHIreM' Koropoe cuoco6uo EotroJr-

IIrrTeJrbHO BaMeAJIIztTb CXOAIIMOCTb IIpOqeCCa IIOCJIe[OBaTeJIbIIbIX npra6;rraXteUUft'

Ero cvr:r BaftJrroqaercfl B cJregyroq,eM: BHaxlenvn L,qi yMuolr(alor Ha cAeplltl4Baro-

qufixoao{uqlleHTk,"lT,HaqaJlbHoeBHaqeHueHoTopofoBaEaeTcfloIITIII(OMB
saAaHIIII; flocjle l(a}t([ol,o ETepaqIIoHIIofo Inala fo, yuuomaeTcfl,Ha lluqilg k,2.1
(uro gaer EoBoe rr"ro kr), xotopoe rarufie Balaercfi B saAaHrrr4 lk'> 0' k'; 0)'

Ec.nu uoc,ne ueroroporo'ipn1titxeHufl o,1a3aJlocb' qro lh2 L, ro rrprr rrocJle-

ff;-il;-oprorrmn*"r.z',x ipua,,Maerc'n k!. 1' !^'-a 1;l' "' I,ctroJlbayerc'I

roJrbr(o ofirrcarrEoe Bbrrrre aBroMarllqecKoe c[epxIIBaHue. Sa4anue Ho3o{uqIIeH-
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ToB k7 u k, upouanop.vrcfl. otrTr(noM Ea ocuoBarrru orrbrra, c reu qro6u rroflyqurb
npoqecc urephqraft, rpfi r(oropoM a6eppaqrrr yMeHbmarorc.E no a6coruoruofr
BeJII(qrrHe (unor4a aro trpoucxoAtrr trocJre roro, KaK rrexoropble uJrr[ Aarr(e Bce
IrctrpaBJlfleMrre a6eppaqtrrr Boapacryr) uaurana.E c rrer(oroporo mara rr B Korreq-
rroM rrrare oftaSbrBarorcfl B trpeAeJrax AonycHoB; AorrycHr[ Ea ma]fiAyro a6eppaqllro
saAarorc.f, B Ba[aHIru. Ha naxgou mare r4repaqzfi ueuararorcn yroqHfleMhre
rrapaMerpbr Q;11 ltclIpaIJr.EeMbre a6eppaquu. Ec,irra naHa.a-tw6o ua a6eppaqptfr.fl,e
yMeHbIIIaerCtt V-iltr- Aalfie BoBpacraer, B ro BpeMrI KaH ApyrI,Ie yMeHbIIIaIoTCrI, TO,
'KaI( [OI(aBaJI OIIbITT ATO yHaBLIBaeT, IIO-BIIIAI4MOMy, Ha IIeBOBMO]I(HOCT6 ee trC-
rrpaBirerrr{fl, troeroMy cJreAyer troBropr{rb pacqer, r4cKfiroquB ary a6eppaqr{ro tr3qucila Hoppr4rrrpyeMbrx. I(or[a nce a6eppaqr4r4 oHalfiyrcfl B npeAeJrax EorrycnoB,
trpor.rBBoAr4Tcf lleqarb norrcrpynrr,rBHbrx eJreMeHToB rrcnpaBJreErrofi cracreurr r
peSyJrr,Tarbr pacrrera xoAa_ryueft sepes r{ee; AaHHBre AJr.fr pacqera arrax nyveft
yr(a3blBalorc.rl B SaAaHrrra. B oguou BaAaurlrlt Mo?Ker 6rrm aafan pacqer HecftoJrb-
I(I4X CIICTEM.

our,rr, nonaaaJr, qro B HaqeorBe yroqn.EeMblx trapaMerpoB qenecoo6paauo
npuMeH.flrb: 1) rtpuer,r-aHbr troBepxnocrefi; 2) paciroaHufi Merr(Ay uep-inaw
rroBepxHocreft; 3) Hoa{{r,rrluerrrbr pa3Jrox(eHrrfl B pfiA ypaBHenufi rone}xnocrefi
F (u, z).

flpra pacuerax Irer4ccJregonaunoft crrcreMhri rlenecoo6paaEo HaqrrHarb c rre-
cBerocl4Jrbuoro Baprraura (.4 ( 1, :20) c ne6oururuuu yr.rrarutr uoJr.E apeurr.E -rrprr SToM cxoAr4Mocrb npoqecca upu6rr.rxenraft nyume; troJryrrr4B ra6yro crrcreMy,
6epyr ee r(aK rltcxoAHyro AJr.E pacqera crrcreMbr c rpe6yelrofi-cserocr,urofi z uo;reu
3peHufi.

flporpaurr.ra.paccquraHa ua pa6oty c ceMbro Maccr4BaMr{ rroKaBareJreft upelou-
JIEHII.E (T. E. A6EPPAIII4I4 MOTYT BbISUCJI.ETbCfl ETIfl. CEMI( AJII4H NONU).

Ecnra a6eppaqfir4 uonyueuuofi crrcreMr,r rre yAoBJrerBoprror gonycnau (ua
r(a)fiAyro a6ep_paqlllo o6rrsHo BaAaerc.E gouycx), ro cucrernral troJryqegga.E trocJre
rrepBoro upra6luxterurrr, frptrHr4Maerc.fl Ba rrcxoAHyro AJrfi cJreAyroqero Ilptr-
6nwrxer,.un, u rrpoqecc uoBTo]_flercfl,, u r.A,, rroxane 6yger troJryqeuacrrcreMa c
rpe6yerrrnlnru a6eppaqusuu. Ha npaxrr{r(e Baqacryro na uapu*erpbr {; HaKJra[hr-
Barorcf orpaH[qeEr4fi: SHaqeHr,rfl Ka]fiAoro r43 IIapaMerpoB He Moryr BbrxoAurb 3a
lpeAeJIbI SaAaHHbIX OIITI{I(OM rpaHr4r{ .- HanpraMep, ToJrrrlr4rrbr Jrr4rrS B AtrorrTpu-qecnofi clrcreMe He Moryr 6r,rtr orpuqareJrbHhrMr4, pa4r,ryc HprrBr{Bur,r rre Mo?fier
6rrrr upearvrepno uanrrM, r{Eaqe ryq He cMo)r(er fiepeceqb uoBepxgocrb rr r. n.
rloarolry B rrporpaMMe rrpeAycMorpeHo Balarr4e AJrfi r(a?fiAoro trapaMerpa Bepx-
v.eft. u nramneft rpaurrq, ofipe[eJraeMbrx orrrrrr(oM.

B aaxnro'Ielrl4e BaMerr{M, qro B flpoqecce anculryararlrru rrporpaMrr,rrr 6rrnu
paCCq[TaHI.T AeCflTI(II OIITI4IIOCHI4X.CIICTOM paBJIIIq}IbIx TI4troB. u HaBHaSeEufl.
oqur r-or(aaaJr, sro rporpaMMa MoE(er pa6orarr na DBM EC-1020, Ec.l}zz,
EC-1033; Bpelrfl ccera Ha aBM EC-1033 B 10 paa Merrbme, Hexrerru lla EC-1020i
u o6rr.Iuo He rrpeBbrtrraer Hecl(oJrbltrrx MrrHyr.

Anrop rpr4auarerren P. E. Iepm6epry uB.W. flponuxy aa trpocMorp py-
Horrucr4 rr rleHHbre yl(a3aHufi.
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rrpr6opoctpoesnra' M.:-Hayna, 1969. 135 c'
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CIICTEMA CBOPA I[ OEPAEOTHIT

PAEIIOACTPOHOMIiIHECHIX IAHHbIX
I{. I. Mouceen, H. C. HecrePon,

[. C. Hlrnurnu, II. H. Ctextxa

,Il,auo onucaru{e AByxrlpoqoccopuoli cLIcre}IH aBroMarI'IBaqI'II{ flpoqecca ra6nrogeunir' c6o-

pa u o6pa6or*, Aurrr*, .ounuororl ,u 6aae 0BM M-6000 14 creqlIarll{3llponauuofi EI{VIVI uyll',-

ra yrrpaBJleErrnPT-22 ftAo AH CCCP. OxapaRrepI4BoBalILI crpyl(rypa rporpailIllHoro o6ec-

fieqeg1rfi cLrcTeMbI, peaJrr,rSoBagr1ble c ee IIoMoxIbIo MSTOALI Ua6lro4eurTfi II ITONIIIJISI(C IICCJISAOBa

uul-l,upoaogul{blxcuctroJIIrSoBa}II{eMcI4cTeMI,IBIllI4JIJII{MoTpoBol{AI{a[aSoHeBoJI}I.

A SYSTEM FOR ACQUISITIOI{ AND PROCESSING OF RADIO ASTRONOT{ICAL

DATA, by I. G. Moiseeu, N. S, Nesterou, P' S' Nikitin' P' N' Steszka'- Dcscription of

cloublo processor system intencletl for automation of observations, sampling and processing of

observational data is giu*. tt . system includes mini-computer M 6000 and special com-

puter controlling] 22-meter raclio telescope of crimoan astrophysical observatorv' The struc-

ture of programmes used in system, observational techniques realized with help of system

and investilations made using it have been described briefly'

B [1] onucaHa cl{creMa aBroMarr{al{poBaHHoro c6oPl ^n^o6pa6otnr{ 
pagr{o-

acrPouorraravecxofi LrHSoprtaqraI'I Ha ocHoBe MlIHI'1-3BM M-600O^pa:l:!:li"ii1
B orAerre paAuoacrBoHoMur4 ltpHucxofi actpo$r,ranuecroft o6cepBaroplll4 AI1

CCCP.Bt979I'AJI,trpacml,{pelIl4aee{yunqr,roua,nr,gr,rxBoSMo?ItEocTeft6bUIa
ocyqecrBJrerra cBflab UIOOOO Lo coeqrurIrarrpoBaHHoft,-BdrII{cJIrrreJlBHofi N{alru-

oofi ,yrruru yflpaBJreHl{fl 22-M pagr{oreJlecxorla (3UyM)' B cBfl3lr c eriIM

ro[Bep",rocu "V.r{""ru;""ot "apui,uOorr(e 
r4 AoroJIrreHI4flI\{ rlporpaMMHoe o6ecre-

.reHue, B peaynrrare 6r,ura peaJrr{_soBaHa AByxlpoqeccopHafl cI4CreMa aBTor{arr{-

saqrdl{ paAI,oacrpoHoMuqec*;x Ha6ilIotreHl4fi, ' "b'opofi 
onun npoqeccop (3IIyM)

ui*or""a, flpeo6paBoBaHrre aHBaropI{aJIbHLIx HoopAr4Har^ B roprrSoHraJIbH-L'Ie r{

ynpaBJIeHIre pugror;;"o"o, (PT-iz), a nropoft (M-GOOO) rporlsBorrar 16:q^'
o6pa6orxy AaHHbrx ua6,nro^eurai, ^ 

,ux*e yflpaBJl,er peE{I{I{oM pa6otrt PT-22,

soagefictsy-rl Ha rrepBlrft npoqeccop'
irrr" Melr{[y [ByMfl 3BM sHno4=gHa c roMotr.blo craH^aprHblx ]\{oAyrIeI{'

r{Merorq,r4xcfl " ,aru"p"*, r(oMrrre*ce eBM M-6000 ra cueqr'raJIr,Ho paBpa6orauurrx

qr" OliyNi (prac. t). Bce uu{opruaqrloHHbre cr{rHarlr'r Me?ruy npoqeccopaNll4 rrepe-

Aalorcfl rlo AByM *roro*rruuuiu 
'ta6en"'r't, 

o6paayrotql'rM JIr{HIdro cBfl,r{' Becxon-

;;;;";, (MityB) MoAyIrr. r(oloBoro ynpaBIIeHIIr, BxoAflIqr,e B cocraB N'I-6000'

ocyrqecrBJr.Eror [pr4eM r.{ sarroMl4Hauue nusoplraql{I4, trocryuarouefi or npoqec-

"rir'M-OOOO, 
ra nrrgauy ee Ha Jrr{Hr4ro.,ctsEara. Paapa6oraHHr'Ie rr IrIsroroBJIeHHr'Ie

, itAO MoAyJrr{ Epr^eMa rausopuaquu (MIII4) npI4_HIdMaIor cr4rHaJII;I c rIr{}II'IIr cBfl-

,r, ,rpeo6puryro, ypouHl4 cl'IrHaJrou o ypoott' SqVm r{ BBoA.Er I4x ts ee pa6ourae

p""rJrpr.' npr"unr"u*tuue x M-600O uouylr BBoAa H5:np€rHoft 
ranSopuarluu

infgllat , *otvro BBoAa r{Hr{qrrarI,IBHbtx cLIrHarou (MB14U) xcnorr'3ylorcfl trJIfl

)r"H, rvf-Otj06';;;il;rcrqr4x na 3I{VM cr{r,arla corJracoBallux (CC) rr r{MrIyJIr'-

;;;1;p;;" (I4o) coornercrBer-rHo. Cr.mnar corrracoBaHraa nupa6r'rBaerc's r{oAyrleM

"orouaLuuris 
(MC) B roM crryllae, HorAa ornJloHeHr{e r4crl4HHoro rIoJIo}HeHlLE aE-

TeHHbIoTSaAaHHoIoHenpeBI,IIIaeTycTaHoBJIeFIHoIoAollycfia'BeJII{III,IHaHoTo-
poro BaAaercfl rIpI4 ua-c1r^q{1e Mi' tr4uuyJrtcbl orpoca' nrrpa6arsrBalotrluecfl

, eqvu, uepegaro-rcn s M-6000 c .rac1otoft 2 fq lr r{cflorlr,sylorcg ,qrrfl cr4uxpo-

HrrBaIrI4I4 uepeAaqu AaHHbIx n 3I{VM'
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Pnc. 1. qlyunrplorarr,Harr cxcrra crxgtr NI-6000
c E(VNI

Vrpaareuue pelr(r{MaMt pa6orbr
PT-22 ocyqecrBJrflerc.fl ryreM trepeAaqu
B SIIyM 2O-paapagnux r(oAoB axBaro-
puaJrr,Hrrx Koop4rauar a I4 6. flepe4auy
noopAr4Har opraHlrsyer troArrporpaMMa
86rAaqu fioop4rrrrar (IIBIt), o6paqeHre
x xoropofi Bo3Mo)r{Ho ToJrbI(o uocJre [pu-
xoAa oqepegrroro IIO ua 3UyM. flocle

npllxoAa tr4o pa6ora ourosHoii nporpalrrrbr 1\,i-6000 rpeprriBaercfl, r,{ ynpaBJreHr,{e
IrepeAaercfl nBH. IIBI{ upeo6paayer BHarreHr,rfl o lr 6 r.rg BrryrpeHHero {opuara
rrpeAcraRrrenr,ra N,f-6000 u {opuar SllyM r.r rrepeAaer r4x B N,roAy;ru NII{VB.
C N'IKyE BHaaIeIrLIfl I{oopAlaHar 20-paapxgr-urN{ napaJrrlerrbHbrl,r RoAo}r [epeAarorcrr
Io t{trrr cBfl.Btt uepee MIITI B perr4crpbr 0IIyM. O6pa6orar Ho[],r, flpr4H.flrbre or
M-6000, r{ noAlr KoopArl}rar, [oryqeuHbre rra AarrrraxoB rroJroxreur4.E aHTeHHbr,
3IIyM, nr,rflanan yflpaBJlflIoqr{e cr,rruaJrbr r4crroJrHr{reJrbHoft cucreMe, HaBoArlT
PT-22 B Ba.[alrHyro roqry. TIaNreH-s.a coorBercrByrotru4M o6paaou Braqerr4fl trepe-
[aBaeMbrx Ias M-6000 HoopAr4lrar, Mo]nuo ocyqecrBJr.ETr, ABrrxeur4e aHTeurrbr rro
rrc6ony (r upege.nax BoBMo?r{Hocrra cregarqefi cracreMbr PT-22) BagarrHoMy Barouy.

flporpaunrnoe o6ecueseur4e crdcreMbr Bnrroqae:r s ce6s craHAaprrroe MareMa-
rl,IqecHoe o6ecueseHr,re 3BM M-6000 (clr.: flporpauuuoe o6ecuesenrae M-6000
ACBT-M. O6qee ortrrcalrlre, 1977)upaapa6orauurrft En.s cr4creMr,r na6op trporpaMM-
Hbrx MoAyJrefi (HIIM). Mo4yrn EarrrrcaHbr Ha flBr,rrax @OPTPAFI z <Mnenro-'xogl (c,r.r.: Tau rxe. Pyxoro4crno no flporpaMMlrpoBar{r4ro), crpaucJrrrpoBarrbr lr
BbIBeAeHbI na uepSoreury B rrepeMerqaeMou {opuare, Cocras HIIM rz Kparroe
orrrrcarrr4e nro4y.nefi [aHo B trprrJrox(errr4r4.

C uolrorqrro ocuosHofi ynpaBrr.srcqeft cr,rcreMr,r M-6000 (cu.: Talr rxe. Itpatroe
orlrcaHlre r4 pyr(oBoAcrBo rro rroJrbaoBarrr4ro) ue HIIM xorunouyrorc.E pa6ouue
rrpollpaMMLr AJIfl IIpOBeAe.HII.E KOHnpeTHbrx paAr.roacTpoEoMrarrecfir,rx Ea6rroAeHr4ft,
c6opa ra o6pa6otHr{ [aHrrbrx. ,{,rr o6ecueqeHrfi rrccJreAoBaHmfi. ua PT-22 6wnu.
or(oMfiorroBarrbr rur BbrBeAeHr,r Ha Uep{oneury s a6corroruou {opuare rpu pa6ouue
rporpaMMr,r rroA ycJroBHbrMr4 HaaBarrnflvrvr RADAS-I , RADAS-2 u RADAS-3.
Tax xax oHr4 cocro.sr rra rroqrr4 oArrr4x r{ Tex ,fie rrporpaMMHbrx Mo[yreft, ouu
rrMelor l{eHoropr,Ie o6qrae uepirr, r(oropbre Mr,r trepequcJrrrM Ao orrr4caHrrfl raxAofi
m3 rrporpaMM.

,(n.a o6qenras ua6nrofiarerr.E c OBM rrcroJrbayercn gracunefi Ctr{[-1000. Pe-
ByJIr,TarBr o6pa6otKIa eHcrrepr4MeHTaJrr,Hbrx AarrHr,rx r4 HeHoropbre BcrroMorareJrb-
HbIe IIapaMeTpLI COCTO.flIIIIIfl CIaCTeMLI, fIOJIO)fieHrIE paAIIOTeJreCrtOrra OTO6paH{aIOTCTI
Ha ar(paHe [r,rcrrJre.s? BbrAarorcfi Ha rrerrarb rrJrr{ BbrBoAfircfi r{a uep$oneury B paB-
rr4subrx correrau[flx, olpeAeJr.Eelrrrx na6nro4areJreM, Heo6xo4ulrbre AJrf {yurqu-
OHIIIpOBaul{fl CIICTeMLI KoIICTaIITrI, xapal(Tepl4Syloql{e CuCTeMaTutIeCHr{e ouru6xU
I{aBeAeHIrfl, rroJro}I(errl4e Er,rarpaMM HalpaBJrer{Hocrrlr oTrrocrlTeJrE,rro DJrer(Tpr4-
secHofr ocl4 aHTeI{Hr,r, pa3Mepbr rJIaBHr,rx Jrerrecrr(oB Ha ypoBHe rroJroBr{HHofi Morq-
Hocrrr r4 [pyrrre, BBo.Effrcr B rraMrrrb M-6000 c orgenr,uofi uep$oneurrr tro BaAaH-
uofi uepee HJraBrrarypy ArrcrrJle.E [rrper(rrrBe. Pa4 naparuerpoB, r{crroJrbayroq,r4xcfl
AJr.E peAynqnl{ ItoopArrHar r{croqrrur(oB Ha MoMeHT na6nrogeur,rr{ v, Eln pacqera
yua peSpanrlrrrl rr ourrasecxoft roJrqr.r aruoc{epr,r Seulra, nan 6ucrpo r{BMeHfiro-
qr4ec.E, BaAaroTc.E c KJIaBr4aTypr,r AfiCIIJrefl rrocJre BBoAa cooTBercrByloulefi Ar4per(-
TI4BLI.

Onpoc'Bblxo4r{},rx HaHaJroB pa4r4oMerpoB, qr{cJro noropbrx Mo}Her Ao,crurarb
BocbMr, rrpol,IBBoAr{rcfl c qacroroft oxono 50 fq. Jho6rre BbrtroJrHfieMsre n 4anur,rft
MoMeHT ?IaMepeHtrfl Moryr 6utr rpepnanrr na6nro[areJreM, rrocJre rrero crrcreMa
flepexoAr{T B pe?r{r4M BBoAa yupaBJrflroqrrx [rrper(rr4B.

flporpanrua RADAS-I rpeAHaauacera Arrfl ua6rrogenraft gucxpernbrx pa[rro-
I{crocHu(oB. SxnatopuaJrbHbre HoopAr4Harr,r r4ccJreAyeMoro r{croqHraxa or,r6upa-
rotcs 3BM I43 HaraJlora, xpalrflrqeroc.E B ee flaMfirr1r, fiocJre BBo[a HoMepa r{croq-
HI,IKa rro r(araJrory rrJrrr BaAaIorc.E c r(JraBr4arypbr AtrcrrJrefl. Itarator coAeplnrlT
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?r(Baropr4aJIbHEte I(oopAIIHarbI ol(oJIo 600 ucrosH[ItoB Ha 3troxy 1950,0, c IIoNI^oIIIbIo

r(JraBr4arypr,r Ar40lJrefl ROOpArrrraTr,r Moryr 6r,rrr, one4eHbl I(aH Ha AIIOXy 1950,0,

il;; ioo*y na6rroneul,rfi. Itooplrrnurur, suguntrrble Ha Buoxy 1950,0, repecqr-

TI,IBAIOTCfl I'IA 3IIOXY HA6TIOIEEI'Ift C Y'1g16M IIPEqE_C-CIII,{' HYTAIII{I{ I4 A6EPPAqUU'

Vcranososubre r(oopAl{Harbl, IIepeAaIoqIIeC.fl B eqyM, paccql4rblBalorc'fl c yqe-

TOM pe{paHrlr{r1 r{ Crcra*urrnecHrrx omu6oK HaBeAeHI{,fI PT-22 }IeroAoM, I{3JIO-

?neHHbrNr s [2].
floc.1re B6IAaaII{ ycraEoBorIHLIx HoopAI{Hat o pI]VM Ha6IIo[areIE' r{o}Iter BLI-

6parr oAr4H r{3 BOSMOEtrrr{x peffir{N{oB }ra6JIIOAeI{I4fi, n xaxr4ou I'I3 I'II{X lpeAyci\[oT-

peHa rrpeABapr{reJrbHax (no }r{eJraHr,lro ua6;ilo4ate,nn) Hailu6poBHa y0I'IJIeHI{'f,

lprreN[Horo rpar(ra paAr.roMerpa.flpru KaJIII6poBI{e I43Mepflercfl npI{paqeHIle

cr{rr.IaJra rra BbrxoAe pa[r{oxferpa [pr4 floAaqe Ha ]lxoA CI4IHaJT-a IIIyMa oT cra6uJlb-

Horo relleparopa Ha rasopasp.sAHor{ rpy6He' llporpauua RADAS-1 rlosBoJrfler

IIpoI}oAi4Tb I4SMepeIII{fl I4HTeHCI{BI{oCTu u3flyqeHl{fl I[cToqHI4I{a HecI(oJlbI(I,IMII I[e-
.TJAalrr4: cKaHr{poBaHr're (sc), [r4oHperHoe cHaH-LlpOBaHlle (Posc)' Mero[ IIflTII

rrnnu (PSC), lIaBe[eHrre-HaBeAeHrre (ON-ON) lL HaBe[eHI{e-orBeAeHI4e

(ON-OFF). Itpatxo oxapa(rep^r{^3yex{ Ka}I{Abrrr IrB HIrx'
' llp, ,u6oo4-"rrrnx r peinr,lr,re SC anrenua ABlrllr{ercfl c rrocro.flHHor{ c*opocrblo

Tar(, qro ee Ar{alpaN'IMa Ila[paBJleHIrOCrI{ [poxoAr4r -qepe3 saAaHHyIo rouHy (lrc-

,o"ir"n;. Cxopocrr, ee ABr{ir{eHrrfl orrpeAeJrflercs 3BM ta*, uto6r,t oHa rrpoxoAr'Irla

paccToflIllle,paBHoepasMepa},IIJIaBHofoJIeIIecTHa[IIarpaI[I[bII{aIpaBJI,eI{HoCTIIf
iu ,p.onu 5t, i^e T _- rrocro-Er{Hafl tspeMeHl{ BbrxoAa paAr{oMerpa.-3'a lrepa upra-

I{flTa [JIfl toto,.Ito6r,t yN{eHbIIIeIII4e craruana 3a cqeT I,I:rufI]Flu'I r 6r,r.lro [pI,INlepHo

o[I{HaI{oBo[JI,EI4oToqHI{ItoBN{aJlI,IxyIJIoBI;IxpasMepoBI{HeBHocI4JIocytqecTBeH-
r-rOft OrUrA6Xr4 [pII Ua6;rrOgeUraflX C paBJII4TIH6IMI'I SHarIeHflflN'IU t' ,[,;ruUa TpaCCDI

BaAaeTcfl B eArrHr{qax 06,5 ra pacnoJlaTaeTcfl cI,INlN'IeTpI4aIHO OTHOCI{TeJII;IIO pacaleT-

uoft xoopAr{Harb1 "ro"Lr*u. 
Br,rxo[rloft cI4rIraJl paAIlo]Ierpa Su'nltpyercn

11Bairi4br: Bo-rrepBr,rx, [poIIBBoiII4rCfl ycpe[IIeIIIIe elo 3a BpeIvIf' paBHoe t (uprr-

"ororq"a 
cpeAHee), Bo-Bropbrx' floflyalaeMllft n peey'rr'tare ycpeAHeHr'lfl I\'IaccI'rB

{lrnsrpyercfl c roN{orquro' 6rroonrarrr,Hol'o Sralr,rpa .[3] s peanlHoN4 BpeMeHI'I'

Brrro*1nrurr,nr,rfi Sunrrp r4Meer rrpr,rllepHo riyccony Sop*y c rlllprrHofi Ha ypoB-

He 0,5, paorroft o,zsoo'u. [porpaulta ycpeAIIfleT 0TAeJII,HITIe cHaHbI pa3[eJIbHo

ur, ,rpr*o"o u o6paTr.roro HarrpaB;reuuft I{ IIOCJIe BLIIIOJIHeHI4fl SaAaHHOIO qucJla

fiepexo[r{T x o6pa6orne rloJryalellHlrx Maocr{BoB '

IIo na-ranr,nLrN,I r4 HOHerrHbrtl Torrr(aN[ MaccIIBa cHaHa. (no urtu TorIeH c Ita]Ii[ofi

ctoporlsr) oIIpeAeJT.rIIorca xoa{Sr'rqlreutst nuneftuoft SaBr'Icl4lvlocrI{ cI'{rHaJra

A @) : im l'd, or 
"oopqr";;"r.; 

IIo pu."rrraHl{blM s,aqeHl4flM /r r'r d uaxo^nt-

i"'"J"or"t , n A' @) gr,'*uu,goft xoop4unarbr l, coorBetcreyrcrleft r4sMepeHllollIy

BHaqeHI,rIo y (r), u rpor{sBoAllrcfl BLIaIrrraI{v'e y (t) - y' (r)'B--tTf:'i:?-:;:1
flpoqe[ypblyAaJl'rioTcflflocToflHHaflllSaBl40flulafloTKoop[IIHaTI,IJII{HeI4H0
COCTaBT-IflIOIqI{e CulI{aJIa.

Sarelt oTrrrcl(IrBaeTc-s MaI(cr4MaJrE,HOe SHaqeIII{e BLIXOAHOIO cIIIIIaJIa I{ cooT-

.BeTcrByrotqee eMy BgaqeHr4e RoopAI4HaTLI r*. fIO C9I{I4 TOqHail{ CI(aHa, paCrrOJIO'

?r{eHrIr,IM Cr{N{MeTpI4qHO OTHOCITITeJIb:Flo fftn,1 MeTOAON{ HaI{MeHbIIII4X I(BaApaToB ollpe-

J[eJrflIorcfl *or66rqir"tt*r- rrupuOonu'Iecxofi saBrrcl.Mocr., A @) 
= 

of' 1- br *
f c, naralyqlrr{i\{ o6paaou yAoBJrerBoprtorqefi [aHHbIN{ raartepeuufi' SHcrpeuyn

napa6o[],r 
" aoor"nr"r"y", yrorr,e]rHol\{y BHaqeHnIo ,*oopAIlIHaTE'r r,crotIHI'IHa

;;':-*,n - b,lzo," ;;i,;;"r; na :-a trl)12 rrprt nm : tttt - bl2a otpeserrtrercrr

Irrr{prrHa oTr(Jrr4Ha ,ru ypoo"" 0,5. Eolee TorIHOe BHaaIeHI4e I[aHcItMy]Ia oTKJII4I(a

upr,rerlnoft cr{cTeMr,r Ha u3JryqeHr4e ucTorIHUI(a oflpeAeJlfleTc-s B peSyJlbrare aII-

npoHcI4MaI{I4I4 AaHI{LIX cHaHa raycconofr rpranofi, cuMMeTpl4qHofi orrrocr,tteJlbl{o

,i * ,rrarq,efi paantep Ha ypoBHe 0,5, oupegeJleHHLrft B pe3yrrr'rare atrrponclt-

Maqr{r. [a,r{rJx uapa6o"nofi f le), raH yHaBaHo BEIIre. Ha ueqarr, B}'IBo['rIrcfl Bpe-

.Mflupoxo}I{AeHl4fltrI{aTpaM}IoI4HaIIpaBJIeHHocTI4qepesI40ToI{HI4I('HoopAI{HaTa

rdcrorrHr4r(a, paartep orr(Jlr4na Ha ypoBHe 0,5, n,notuocrr, rloror(a or ucrotIHI'IHa

B flHar, paccqr,rragrrafl rro pesyJrbrarau ua6nroger1r'rft ra xanu6poBl{I'I, I4 CpeA}Ie-

Hnh4patuuuar ouru6ra ualtepenuo-ft rlJrorrrocrl[ [oror(a'
- - 

ijirar* SC npuuenr"rcs A.r'" ua6lro^enufi crusur,rx r'IcrorlHl'lnoB npu HaJI,nqI'I,,

Merrraloqero uornurr"-"oanl"L"o 6olee ltollnoro rdcroqIII'IHa, Harlpl4lrep Cornrla'
.It T\Jrf{ r{ccJIeAoBaHr4fl cucTeMaTuqecHI{x orur.r6ox HaBeAeHI4.tr paAI{oTeJIecHona'
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B pemulre POSC npol,BBoAlrrc.s Ha*orreHr4e cr4rr{aJra rrp, ycraHoBr(e aHreHHbrB HecHoJlbno roaleK, ItoJII4qecrBo norophlx (uevernoe) aagaeicx na6rro4are.rrelr,
pacloJrolHeHHLIX CI4N'IMerpr4rlHo orHocr4TeJrbHO pacqerHoro [oJro]r{eHr,rfl r4crosHr4Ha.
,[ononuureJrbrro fipor4,BoAr4Tc.rr Ha(oureHr{e cr.rrHaJra B AByx roq,.ax? pacnoJro-
?r{eHHbIx Ha paccro.Eu;au f06,5 or r4croqHlrHa; arrr AaHHbre r{cnoJrb3yrorcfl AJr.EyAaJIeHI'r.rI nocroauuofi cocraBJl-Erotqeft crarnara 1r ero noauoxnofi 

- 
rrauefiuoft

saBr4cr.rMocrr,r or KoopAr4Harr,r. B pemraue psc upouaroAr4rc.E rooqepeAHoe r43Me_
peHr4e T4HTeHCT{BHOCTT{ rd3[yrreHr4.E, perr4crprapyelrofi aureunofi, ,rpi ycraraou*e
aHTerrHbr Ha pacqerHhre r(oopAr,{Harbr rlcroqHr4na BHaqarre ocnorr6fi (,44), aareuouopuofi (-R) guarpaMMaMra HarrpaBJreHHocrr{, fiar( B pex{r,nre oN-oN,-;;;;-
HO}I HI4?I{e' I'I B HeCI(OJIbHI'Ix TOrIHax, paCnOJIOH{eHHbIx cr4trMeTpurlHo oTHocr4TeJIbHo,
IroJrolHeEr.rfl I{CTOrrHr.rHa. Bpeun HaxorrJreHI4.E n Xax4ofi ,oni", rtorr4qecrBo [po_
cMaTpI4BaeMLrX TOrreH I'r yrJroBoe paccroflHr4e Me}I{[y rosHaMr4 Moryr no ]I{eJraHr{rc.
na6.rrro[arenrr I43MeHflTbcfl B Irrl4ponr{x rrpeAeJrax, TaH }r{e Har( r4 B pe}rir4Me pOSC.
Ha ne'rars BbIBoAflTcf rrBr{epeHHBIe BHaqeHr4.E crrrHaJra n xaxr4ofr Toq1e, cpeAgee,
BPEI,Ifl TlA6nro4eurnfi, HoopAI4HaTI,I MaKcI,IMyMa oTKJItr,IKa, nToTHocTI] IIoToHa oT
ITCTOqHI{-HA I,I EE CPEAHEHBAAPATI4IIUA,a OIUII6HA. 3rlr ABA METOAA NPI4^IEHflIOTCfl
npra ua6nroAeHr{.Ex r,rcroqHr4noB ynrepeuuofi r4HreHcr4Brrocrr4.

rlpn _ua6.nroAeHr,rflx cna6r,rx,"r-orrrrr,o, npr.rMeHflIorc.fi rJraBHbrnr o6paaolr
MeroALr oN-oN u oN-oFF. Pa6ora nporpaMMbr rr Ar4HaMr4Ka a,reHHbr n o6o-I'rx cryqaax oAr{HaKoBbr, nosroMy r{br oflr,rlxeilr pe?r{r4r,r oN_oN. B orou r{eroAe
I4CnOJrbByercfl HaJIrrqI4e AByx JrerlecrnoB Ar4arpaMMr,r Ha[paB.rreHHocrl4, $oprlr,rpyrc-trIl{xcfl rIpI4 AI'Iarpauuuoft }'IoAyJIEIILIII r,I Aalotrtrr4x orr(Jrrr6r{ nporr4tsorroJro}r{Hr,rx
SHaKoB B BbIxoAlIoM cI4rHaJIe. flopagox ABrr)r{eur,rfi aHTeHHEI r4 r.rBN,reHer{I4-E BbIxoA-
HOIO Cr'lrrraJTa cxel,rarr4qHo rroKaSaHbr Ha prrc. 2. Itax Br,rAHO r43 pr4c. 2, ograu qnxn
rnaiuepeur'rfi cocrol'IT I43 ycraHoBltl{ Ha IacrorIHI,rH JrerrecTnol,I Ar4arpa1{r[ HarrpaB-
JreHHOCrr4, ycJroBlro o60snaqeHHofi ocHoeubr,/- (M), BpeMelrr4 nepeycraHoBnr,r aH-
reHHbr (f) ra cnerrreHrd.E Ba r4croqHrtlroM oropHlrl{ rrerrecrr(oM (af. b"aueuli 

"ir-HAJIA B STOM CJIYqAE OIIPEAEJI.EIOTC.E I{AH M - R. BPEITX HAHOUIEHI4.fl B HA}IiAOI,I
rIoJroE{eHI4I'r I4 r{oJll4qecrBo rU4r(JIoB BaAaror_c.rr na6rrc4-areneM, rrpr4 }I{eJraHr,rr,r cepr4g
r'rslrepeurzft r{o?fier 6r,rrr upepnaua. B .nro60u cilyqae ,ro onornuruu ua6nrogeiruft
trerrararorcfl cpeAHee Bpelr.fr ua6rrogeulrfi, n.uoruocrb rroroHa r4 ee cpeAHeHBa,qpa-
TI4qHafl orur'r6Ha' B npoqecce raauepenr.rfi BuarreHrtrr M - R B r(alr{Aor\r r{r41Jre,
l Upu ueo6xograuocrr4 r4 cpeA^H-ee Bper,r.E Halr{Aoro qr,Ir{Jra BbrtsoAarcfl Ha resarb.flpu ua6rroAeHr4.Ex o,rerogo, oN-oFF orBoA aHreHHEr npordtsBo;.r.rcrr Ha coceA-
Hroro c r.rcroqur{noM loyly-Ha paccrornrarn 20s,s.

flporpan*ra RADAS-2 npeguaeuauurru [r, ua6rro^enr.rfi connqa lrero^oM
cHaHlrpoBaHu,a. TIcxo4ubre BHaqeHr4, xoop4ruar co,uuqa,'r,rx qacoBr,re r4SMeHeHr{.flu rIapaJIJIaKC BBOA.ETC.E C HJIaBT{arypEr Ar{cEJre.s, r4 B [aJrr,Hefirueu 3BM orcnemr.r-Baer ABr4lr{eurae connrla ts_ tsHBaropl4annuorl crrcreMg KoopAr{Har. c"u"rpoiru"re
OCYTqECTBJIflETC-IT IIOA NrO6r,rIt IIOSI4I{IIOHHrIM YI'JIOM qEPEs IIEHTP AI1CHA 

-CONrrqA

r4JII'I Apyryro BaAaHHyro ro_qKy Ha Hel,r. Cxopocrr cHauuponaur,rfl onpeAeJr flercrr .

raK )r{e, HaH r4 B pe}r{r4Me sc nporpauurr RADAS-I, cseni rau{opMaqrar'" purro-
MerpoB ocyqecrBr.qerc.E rar{ }r{e, IIo He [poBoAr4rca {u"urrpaqua *accuuu 6rro-
Mr{HarrbHbrM {rarsrpolr. flonyueHua.E SaBr4cr4r,rocrr anteuuoft reuueparypbr or.r(oopAl{Har 4Ia${epeuql4pyercfl, T. e, 14B Ha}r{Aoro ilocJreAyrorqero BHaqeHrrfl Br,r-ql4raercfl npeAblAyqee SHarreHI4e cr4rHaJra. B gz{{epenqrilurrolr cr4rHaJre orr,rc-xI4Balorcfl SItcrpet'IaJIr,HLre ToqKrr, coorBercrByrorqrle colrHerruol,ry nr,ru6y, ra xo-
opAI4HarEI nrau6a yroalHflrorcfl nyreM Brrr.rcbrBaHlaa napa6o.n aHailorr4rlHo roMy,
r(aH aro AeJIaJrocb B pell{I4r'Ie SC. Paauocrb I{oopAI4Har ar(crpeN,ryxroB Aaer BHaareHr{eyrJIoBOrO paSMepa connqa Ha rpacce cHaHa, a ecJrr{ cHaH rrpoxoAr{T qepes r{eHrp
[I4Cr(a' ro ero paAr.roAr4aMerp. Maccun cr{aHa Mo}rier 6rrrr, nde4eu ru ,r"ip60r.rr.j,
[Jr.rr [arrr,Hefiuefi ero o6pa6orxu.

flporpauua RADAS-$ 6rtna paspa6orana Arfl. ucclrel.onaur.rfi 160-uranyrnnx
xone6aur.rfi paArror.raJTyqenraa corLqu- ,r"rogo* rrooqepeAHoro cfle]rieHrra no npaft-ueft 'uepe 3a [recrr,ro ToqI{aMI4 rra ero AIrcxe. floc.negonateJr},Hocrb rrpocr,rorpa.
TOr{eK r4 I4X rroJro}r{eHr{e orHocl4Te.nruo oguofi r43 }rI4X, nU6panuofi u *rruarra oro-p_uofi, aagarotcr na6nro4areJreM. Bpeua HanorrJreHr4-s clrruaJra r xaxr4ofr Torr6e r.r
BpeME rlepeycraHoBr(I4 or oguofi x gpyrofi rrr6raparorc.s B BaBucr4Mocrrr or r4x r(og-
{rarypaqrzn ra peruaelrofi ,ugurr.- "Borro*rru, qerbrpe pe?r{r4Ma ua6rrc4eurafi:.
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,Pttc, 2. I4sneneuue BbrxoAl.Ioro cl{rrraJla paAl{o-
Irerpa rIpI{ na6rro4enlrax rreroAolr ON-ON
r\{oUIIIoIo paAlIoLlcToqHI']xa

I{ - croHieHtre 3a }rcroqll}I}toi\I Jrcrrecrl{oM ocItoBIIoIl;

[rrar]la[I]I6I ]IaflpaBJreH[ocru B TeqeHue BpcMeHII T

-R - cJreE(eHlIe Ba I,Icroqlrlr(orr oropHoIYI AI'IalpaMMoI'i

rlarpilBJlelruocril, t 
- BpeMfi rlepeycranoBl{lr aHToHHIJ

!r3 oflHoro noJrorr{eHllrl B ApYrOe

1) nocre HaBeAeHrrfl B 3aAaHHyIo rotlxy
rrSrrep e Hr{.fl IIp 0I'IBB OAfrrcfl IIo I4HIrqr{aTI{Be
Ha6.rrogarera; 2) aotouarurlecfiuc lISrIepe-

/t/2 /v'J

rrtrfl B TeqeHr{e o[Horo qtrr(Jla' Br(JIIOqarc-
qero 10 trepeycraHoBolt; 3) ,aBroMarl{qecxoe IIpoBeAeHI,Ie qIIRJIoB trBMepeHlrfi;
4) naueperudfl rrpoBoArrrc.fl aBToMartrrqecr(I4, Ho HeqerHble ql{nJrbr BbrtroJIHflIOTcfl Ha

oAHOfi [JIr{He BOJTHIJ, a rreTHr,Ie - Ha [pyroft.
Cracrelra aBrol,rarrrsarlrrr{ nprrMerrflercfl Ha PT-22 B TeqeHLIe rrecxoJlbnllx JIer

AJr-rr r4ccJle[oBaHI{.fl paAI4oBIyqeHl{fl KBaBapoB, IaJIaHT]4It' BBeS[, o6,nacrefi H II
r,r Apyrr4x ArLoHpe.r.rrbrx pa[[or4cToqrlr4noB, AJIfl Ha6JrIo[enufi 160-nrrrHyTHr,rx rIyJIb-
caqzfi paguonpxocrr,r Cornqa, AJrE \rccireAoBaHrdf, o6nactefi noBbIIrreHHoft xpxo-
.crr4 rra Mr4JrJrrzMerpoBbrx BoJrHax y troJrrocon Co;rnqa u pa[rrope$paHrIIaI4 Bdnusrt
roprrsoHTa, a raHEte AJr.E Apyrux qeJlefi.

IIPIIJIO'I(EHI1Ttr

itautAr,rfi [pofpaMilrHr,rft M0AyJrr, pacrroJro]r{eH Ha orAeJrb}rofi ueptfoneure I,I

trpeAcraBJraer co6oii oAHy rroglporpaMMy r,rJrrr Ha6op BBaIrMocB.trBaHHLIx rIoA-

nporpaN{NI. (DynxrluonaJIbHo I4x I\{o}ItI{o paBAeJII4Ts Ha I{ecHoJIb1o Ipytlrr.

I. Yupauramlqrre MoAYJrrr

l. FROST - o6ecne.ruBaer tsBoA rrcxoAHrJx rrapaN{erpoB Irpr4 I4HI4rII4aqI4I{

cl4creN{r{ }I ylpaBJrcHl4e eIo B pe}r{I4il,Ie AI4aJIoI'a C Ha6[IoAaTeJ]eM; BItJIIoaIaeT B

ce6.s rroArrporpaN{}rl,r BBoAa - DbrBoAa cracrelrrrofi uuSoprtaqlllr I{ troAnporpaN{N'IbI

o6pa6otHIz crartsoflr,Hofi Ia 4non'rnofi ranSoprlaqrara.
2. SCAN - yilpaBJrfrer rpoUeccoi{ }ra6rrro[enufi 4lrcxperHE'rx paAllol,Icron-

HTIHOTJ M0TOAON{ cKaHI4poBaHIrfl ,

3. SCANS -. yrrpaBrrrrer npoL[eccox{ }ra6Jrro4erurit Conurla NferotroM cr(a]Il'rpo-
.BaIllI-fl.

4. ONOF - ynpaBJraer rrporleccoN{ Ha6JrroAeHr4E Alztcltperlrblx paAl4olacrotl-
,Hrar(oB r{ero[aN{Iz ON-ON ra ON-OFF.

5. SUN - o6ecneqraBaer BB0A r4cxo[HrJx AaHHbrx nplz I4HLIquaUl4I4 cl4cre]llL,r

?r ynpaBJreHr4e xo[oM rra6JrroAer{r4ft C uouorlE,ro ilporpaMnrr,r RADAS-3.

II. Moqyru pacvera fioopAl{Har

1. PREC - yqer npeqeccrrr{ npr4 ilepecqere HoopAIdHar rdcrotlHl4Ha c 3l1oxu

1950,0 Ha Dnoxy ua6nro[eullfi, pacuer rpo?IaBogl4rcfl IIo rorIHLIu Sopuy.naM IIpe-
rleccr4r{.

2. NUT - yrrr4rr,rBaer BJrr4EHr4e Hyraqr4rd ra a6eppaqral4 Ha KoopAI{HarbI AI4c-

HpeTHLIX pa[LIoI4CTOTI]II{ItOll.
3. RARL '-- yalfiTlrBaer tsJrltrHl{e napaJIJraHCa l4crorrlrlaxa'
z+. COOR - pacc.rrarr,rBaer ycragoBoqHbre r(oopAr4Harll c yqeroM pe{paHqr.ru

r4 cr4creMarl4qeonlax orurz6ox HaBeAeHI,rfl PT-22.
5. CORR - Koppexrrdpyer ycrar.roRorrflLre HoopAIlHarbI Ha BeJII4aIIIHbI, Btso-

Ar4Nr6re Ha6rro[aTereM.

/v/
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III. Il{oaynu o6pa6ornrr AaHHbrx
1' .BRS _- ocyqecrBrrfler o6pa6orxy rraccr4BoB AaHH6rx, rroJryqeHHbrx nprcHaHr4poBaHr4r{.
2. APR -.- I,reroAor,r Har{N,reHrrrur,rx HBaAparoB onpeAeJr.Eer xoo{{raqr4eHrbr rra_pa6o.rrzuecxoft aanncrarrocrr{, Va*oaruopnrorqer? AaHHoil,ry Maocr4By.

IY. Cryxe6rtre Mo4yrrr{

f iNTIM - ocyqecrBrr.rrer BB'A r{o,qa Bper,re}rr4 s DBM c aJrer{rpoHHr,rx sa-
l?l:Il__:_6ta,oBr{Baer HoopAr,Harrrr gr, ,ur4airr r,x B eqVm, Bbr[aer iax n DI]VM,o0ecreql{Baer BBOA [Ir{aJrrJ ycuile[]f.fr paArl0Merpa, trpil xoroporl npo]roAflTcflra6;rrogeulrfl, rrpoBeAerruore xirzoporxrz' npr4er,rHoro rpa*Ta, ylpaBJreHr4e pa6o-rorta.ua;rroro-l1ra{ponoro upeo6paao"u*", orcrrer 3aAaBaer{brx r,}rrepBaJroB Bpe-

2' ACUM __ ylpaBJrfler npeo6pa,oBaHr.rer{ aHarloroBoro cr4rHa;[ar rrocry-naloqero B crrcl,errv rro BocEMr{ xaua",rau, n qu{ponofi u"nl 
"oolou 

ero B rra}.rflTr>ua 3BM.
3' PRil'[T - o6ecuevr.rnaer oro6pairieHr4e czcre,uofi zu{opraqur4 Ha ,Hpa-Hc Arjcrnen Cl,{I-l 000.

- 4' GRAD .- npeo6pa,yerReJrzrrr4Hlr, Rrrrpa,ielrHrrre B paAaarrax, B rpaAycbl,MI4 HyTrrr, ceHyHAl,r.
Mo4y'nra FRosr, scAN, scANS, oNoF, INTIT,I, ACUM ra pRINT .ranr.ca-Hbr rra <Mrremoxo4e), ocrarrr,Hrre _ rra qrOpTpAHt

,{exa6pr 1984 r.

L.

Jlureparypa

{::t-:Lr!:-!_ ,!,,- Erlauoa B. A., I{opcertcrcufi. B. z1 . rr 4p. Arro*arr.rar.rpoBaEHaE crrcrerraool)aoo1 lilt I)clllloacrnoJrorttt'toctioii, ltttsolltatlrttr a rpoLloccc la6.nrd4orrrrii Ha ocrroBeDRill Nl-6000.- il:e.'lipunr. acrpUQrra. o6c., 1U8U, r. ti2. c. lg| _2O4.lott'artdct;ui o. fl. 06 04ro.rr npocriorr cnoco6c qrr{porori^{rrJrr,rpaq* rra6,rroTlarolr,urrxAaErrbrx. -.]4a^r. l(pr,nr. acrpoQrrr. o6c.- 1-g7g,-r. tiU, c. 1CZ_ j67.
ttecttttrtoe rI . c. cucre*arr.r{ecitr.re o-,r6r.ri ,i"n4n*rri,. zz_rorp[ot.o paA].roreJrec(ona._tr4aa. Itpnrr. acrpo{r,ra. o6c., f SS5,-r.'?5.-' "'"

rvAr{ 522.69

cm cr EMr\ AB'ToMATT4BA ulr Ir M Horor(AHA Jrr, H blx
PATITOA CTPOI{OMPI IiBCH MX HAB JIIOAEHITII

B. NI.,{enrxuu, If. U. Blrrrve,Ho, H. C. Hecrepon, B. H. IIIaunn

Bnc4crta r 4eiictnl'lc cr'I.Terta aBTorrarl'r,aqrrrr cficrirpaJrb,r,rx rr noHTr,r,yaJrr,Hlrx na6,,rio4e-urnii n pr'ranasoile 2,6-4 urr na 6ace EBI{ <0.ue*'rponrrHa-60>. cr,rcreua ocy[.Iecrr]Jrrrer c6op,trepB,,q,,yrc o6pa6ornv AaHrrrrx rtarreperitrii rr y,,paBJ]e,r,o pe]r{r.r}ro}r pa6o*r paAr,roreJroc*otrac paccrorrflr.ra go 150 u.

AN AUTON,IATIC SYSTEN{ FOR },IULTICI]ANN]IL RADIO ASTRONOMICAL OB-SERVATIONS, by z. M. Demkin, r.I. zrnctrenko, N. s. Nesterou, v. N. shatzitz._ Theautomatic systern based on the compr'rter <Electronica-60r anrl intenclecl Ior spectral li,e andcontinuum observations in2.6-4 -rr, .,,ur* rangc has bcen rcarizccl. ii ,ror,., data samplingand processing in rear time ancl controil .o,rio :t.rr..ope regime i.o- arrtrn.e up to 150 m.
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flpr,r uponegen:z\r utccile,4onauufi B ArzatraBoHe nomt 2,6-4 MM Ha 22-v pagtro-
reJrecxorre ltpr,rucxoft acrpo$raauuecxofi o6cepnaropuu AH CCCP perrlcrpr4pyro-
tr{a.fl artraparypa paBMerqaercfl HerocpeAcrBeHHo Ha paAr4oreJrecnorre (PT-22),.
tr4cuonr,eonaHrre cr{creMr,r aBroMarrrgar{r{r4 Ha 6age 3BM M-6000 [t] crauotsr4rcrr B

aroM clyrlae BarpyAHr4reJrbHbrM rae-ea 6orr,uoro paccro.EHr4.s or PT-22 Ao BAa-
Hlrfi, B nOTOpOM yCTaHOBJreHa 3Ta Crr0reMa. [;rA O6eCneqeHra.E Ha6rroAeHvft n gua-
rIaBoHe 2,6-4 MM coBAaHa crzcreMa aBroMarr,raar{r4rr Ha 6aae ulrrpo-3BNI <3renr-
ponzna-60> u arilaparypbr I{AMAI{, r{oropafl roBBoJr-fler ocytrIecrBJr.flrb
yrrpaBJreHr{e pe)flr{MaMr{ pa6otr PT-22 c paccro.rrHus -750 M, c6op 14 npeA-
Bapr{reJrbHym o6pa6orxy AaHHbrx raauepeuufi .

1. Texuu.rec(rre cpeAcrBa

B cocran cr4creMr,r BxoA.Er: t) uuxpo-3BM <3;rexrponraHa-60> c O3y o6r,e,lrolr
20 H cron, ocHarqeHHa.E reqaramrqzu ycrpoficrnou DARO, {orocurzrr,rnareJreM
CfI-3 u BnAeorepMr4Harror{ PI{H-609; 2) rpeftr I{AMAH, Bnrro.larcqnft nper?r-
r(oHrporrJrep M-400, alraJrolo-rlrz$ponofr upeo6paaonarerr AI-{[I-12, reHeparop
TaHroBr,rx r4r,r[yJrr,coB, uxognofi perrrcrp, perrdcrp rrpepbrBaHr4fi z pelefrHr,rii xorlr-
Myrarop; 3) rtogynr-nepdgarurax r{ Mo4yrrb-rrpr4euHrzn, paspa6otaurrrrre B crau-
Aapre HAMAIT \rn cBt{BLl cr4creMbr c 3BM, yrpaBJr.smqefi Hanegeuueu PT-22
(3I]yM). Bo npeua ua6rro4euraft cracreua paar{eqaerc.E BMecre c nprzeunofi au-
naparypofi, HerrocpeAcrtseHr{o ua PT-22, s -100 N,r or BAaHr4.rr, B noropolr Haxo-
Ar4rcrr 3UYM.

Vupanreurae pelr{r4Marf[ pa6orbr PT-22 ocyn{ecrBrr.sercr nyrerr [epeAaqr4 B

SUyM 20-paapagnbrx noAoB DKBaropr,raJrr,Hbrx noopArdFrar cr, rz 6. flpeo6paBoBalrrae
I(OIOB HOOpAr4r-raT lrB rrapaJrJreJrbHbrx B rrocJreAoBaTeJrbHble 14 rrepeAaala I{x IIo Ho-
aHcn aJIbuolry xa6enro Plt-50 npouBBoAr4rc.s r{o[yJre]\,r-trepeAarqr,rxoM, pacrroJro]rreH-
HbIr{ Ha PT-22. On me ftonrpoJlrrpyet pa6ory Mo4yJr.E-[przrex{Fntr(a, pacnoJroi}ieH-
Holo Ha nyJILTe yrrpaBJleHrz.a PT-22, Mogy.nr-npuer,rr{rrx npr4HraMaer r{o4l,r oT rro-
lyJlfi-nepeAarqrdxa, npeo6pasonbrBaer r4x B napaJrJreJrbr.rrie r4 rrepeAaer r4x ts cBoro
oqepeAb n 3IfVM, Horopa-s HaBoAr{r pa[uoreJrecr(orr B BaAaHHyro rorrxy. r{epes
DrI4 ?r{e MoAyJII4 B cl4creMy aBroMarrraar{r4r4 nocrynaer or SUyM cr4r}raJr corrJaco*
Balllzfl, CIlI4AeTeJILCrnyrculufi O To1\I, rITo aHTeHHa yCTaHoBJreHa Ha 3aAaHHbre HOOp-
AI4HATI,I.

O6ueu uu$opuaquefi uemgy N,roAyrrer,r-nepeAarqr4noM rr N{oAyrreM-np14er.rHr4r{oM
OCyqeCTBJLTIeTC.E B IIoCJIeAOBaTeJILHOII I(OAe IIO AByM I(OaHCIzaJIIHLIN{ Xa6e"nnU
PH-50 4rrznofi 150 u: rro oAHo]ry xa6erro nepeAarorcrr cr4rr{aJrbr oT rrepe[arrrr4ga
r( rrprdeMHr{r(y, rro [pyroMy - orBerHr,re cr4rHaJrbr, Ilepegaua HoAoB AaHHbrx co-
npoBoll{Aaercfl HoAan[Il r(oN'IaHA r4 cr4HxpoHrraar{I4r4, AJr]zreJrbHocrr, 6r,rroe HoMaHA
n 3 pasa 6onr,ure AJII4ITeJIbuoc:rra 6zros AaHHbrx u cr4uxpoHraBarlr4rlr, xalx4onry 6zry
[aHHbIx rlpeAlxecrByet 6rzt cl4HxpoHI4Saqrara. CraruaJr];r xoMaHA flepeAarqr4]ra IIpeA-
craBJLrIIor co6oft raqr(r{ raMrlyIlr,coB, AJrl4TeJrrrHoctr,ro 6 r{Hc, qvcJro I4}rtryJrBCoB
B flaqHe .EBrIfleTc.E r{oAoM HoMaHAb):. ItoopAuuau{ nepe[arorcfl r4MnyJrbca]rr4, AJrrr-
TeJrr,Hocrrrro 2 uxc, BpeMfl rrepeAaaru 20-paapnguol'o r{oAa o[nofi HoopAr4Har],r
cocraBJr.Eer 160 uHc. flpegycuorpelro rroBropeHrae HoMaHA ilepeAarqr,rna rr orre-
ToB rrpl4er{Hlrxa B cryqae oTcyrcrtsufl B reqe}rrze 100 uxc ortsera c rrpoTr4BonoJroEr-
uofi cropourJ o rrpl4eMe cl4rHaJra I,IJrI4 BbIrroJrHeHIdI{ I{oMaHAr,r.

I4ar,repenraR B [r4arraaor{e 2,6-4 r,rr{ npoBo[.srcr rrptz rroN,roqu Mo[yJ]ar{}roH-
Horo paAl4oMerpa, xoroprtfi Mo?I{er pa6otars HaK B o,4HoHa}raJrE,HoM pe}ril4r{e-
ua6rrogeurz.E B RoHrI4HyyMe c uo;nocort npr4er{a ^-t lfq, Tar{ r4 B il{r.rorofiaHaJrb-
HOII - ctteHTpaJIbHLIe uBMepeHIa.E B rroJloce rrpl4eMa. Llr,rcro I{aHaJrOB B I4crroJrbaye-
Mor{ Bapl4aHre paAl4oxlerpa -_ 20. IIpz ua6nro4eurzflx B noHrraHyyr{e B cr4crerfy
aBToa,IaruBaIII4rz trocryrlaer cr4rHaJr c Bbrxoga oAHoro HraBnoqacroTuoro 6.roxa.
B lrrloroHauaJrl;HoM BapI4aHTe (cuexrpanr,Hrre r4Bil,repenran) crnrnaJrrr rro[arorcrr c
BbIxoAoB IIecHoJIbItr4x Hl43r{oqacro:rnrrx 6roxon. flepexrroareHl4e HaHaJroB B BToM
Cryqae ocyqecTBJr.Eercx perefiHblr,I Hor{rIyraropoM. Brr6opra cr4rr}rara ra npeo6-
paaoBanrte ero e qz$poBofi xo[ nporiBBoArzrc.s c qacrorofi I fq. C xnapqenoro
cI4HXpOHOMerpa B cI4CTeMy TIOCTO.ITHHO IIOAaIOTC.S Cr4rHaJrhr TeKyx{ero BpeNreHr{,
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2. IlporpanrMlrlre cpeAcrBa

Ilpcrpa,uuubre cpeAcrBa (nC) paapa6oraull Ha flBsrr{ax <X4axpoaccen6nep>
ia (DOPTPAFI-IV ouepaqnonuoiir cilcreMrl PAOOC 3BX4 CM-4. Oun Bxrroqarcr
e ce6n'. t)ocuosuyro rporpaN{N'ry, Horopar nporrstsoAl4r c6op v. o6pa6orxy AaHHbrx
zalrepenr,rrl, rlrroA r{ Br,rBoA ueo6xo4raunx [apar{erpon, pacuru$poBny ,qrlpenrr,rB,

TorK

6

4

2

rrocpeAcrBolr Koropbrx Ha6rro[arerE ynpaB-
rr.fler pa6orofr. cucrew,r; 2) [o4rrporpaMMbr
lepecrreTa SftBaTopuaJrr,Hblx HoopArzHaT c oA-
nofi anoxu Ha Apyryrc z npeo6paaoBaHr4.a nx
B aar4lryraJrruue; 3) no4nporpaMr{y pacse-
ra cKopocTr4 r4crosHr4Ha no rysy 3peHr4fl B

ra6oparopuofi crzcrenre Koop[uuar; 4) nor-
rporpaMMbr ynpatsJreur{fl annaparypofi
ITAMAI(; 5) anrououHyro rporpauuy o6pa-
6orxu AaHHbrx o cr4creMarrlrrecfirrx ouru6rax
HaBeAeHrafl PT-22 AJr.s onpeAeJreHr{fl r(on-
crauT, neo6xoAzlrr,rx EJr.s rax yqera.

f|f/, 886,10 88f,f0 Lt,ulu, Brr6op pexr{Mots pa6orrr cr4creMbr ocy-
Cnexrp ltary.ienr,rfl o6tenra Ori I(L IqecTBJIfleTCfl C [oil'IOII{bIO ua6opa AI4peH-
B rrr.rElrr.r rroreny.nr,r FICN Tr4B, Horoplre BBo[flrcfl s 381\4 c HJraBrra-

raHrrelr Hec*oJrbnrrx cr4MBorro B. til%'"T :Xf;:'?;i,tli#l 5 rff 'fl#f,,,iil3;
fiapar{erpBl, ueo6xogzMl;Ie AJIfl yEpaBJreHr4E aurenuofi r4 ocyrqecrBJrerrrr.E c6opa
AaIIHbIx, ItoHrpoJll4pyer IIaBeAeHI{e aHreHHbI Ha saAaHl{yrc TorIHy, npoBo[I4r Ita-
.rrz6ponxy npI4eMHlIHa I4 fipoqecc uar[eperrr4fl r4r-rTeucr4BHocrr{ paArzorzaJryqeulrfi
r4croalHuHa B SaAaHHOr,r pelr{r{Me. Hasegeurze PT-22 Ha r4crosHnH ocyrqecrB-
Jrflerctr c yrleroN,r cr4crer,rarlztrecr(r4x oruu6ox HaBe[eHI{fl MeroAor,r, orrl4caHrrr,IM
s [2, 31.

flpu cuenrpaJrblrbrx rzaMepeHr4flx no pacqernr,rM AaHHbrN[ o ryuerofi cnopocrr.r
I,rcrorrHl4Ha 3BM onpe4eJlfler rlacrory onopHoro cr4ruaJra B cr4crel{e {asonoft aa-
ronogcrpofiKI4 alacrorbr. flpu yctanosHe erofi qacrorbr rdccJreAyeMa fl lrrnlmfi Ao"rriH-
Ha floua[aTb B r{eHTp froJlocbl cleHTpaJrbHolo aHaJIr4Sa.

trllcuo.rrr,sosaBlrll4ecfl Bapr4aHrlr nporpaMMBr [oaBo[.rrror rrpoBoAr4rE, Ha6rro[e-
HI{fl B AByx peir{r4},rax: ON-ON (uanegeurae-uaoegeuue) u ON-OFF (uc-
touurzx-{on). floc"ne4oBarerrr,Hocrb orrepar{rzfi B o6oux cryqaflx oAr4HaHoBa,
rroaroNry orrr4rrrer,r roJrrrr{o perrir4lr ON-ONI.

I{rax.ir zerrepenrafi anreunoft reuneparypr,r or r4crosHr4na cocror4r r{B HaBeAeHr4rr
na o6T ext onopuoft (fi) u uanuofi (M) Ar{arpal,rMaMr4 HarpaBJreHFrocrrr, Sopltlr-
pyloql{}rl{cfi rrprr [rralpaur'ruoit N{oAyJrfiqr{r4, B rrocJreAoBareJrr,r.rocru Rl-Ml,
M2-R2. B xarnAou I4B arrax nonoxrenrzfi onpeAeJr.Eercfl cpe[Hee Buarler{r4re aH-
resnofi rel{rleparypll Ba BpeMfl 30-100 c, Barel{ Bbrqr4cJrflercfl BHarreHrae cur-
HAJIA:

v (M1-Rt)+(M2-R2)

,r"r* Kalr{Aoro ,,rriro paccrrr'rhr Barorcfl re*yqre cpeAHee x,, u 4ucne pcwn Ds
BeJrr,rquH X6, r,(e /c - nolrep r{rlKJTa:

X*:Ir-, ldr,i
t.,_9Dr : #D,,_., - d7, (d, : (X,, - Xl,_r)lk, k > 2).',k

Teryqee cpe4Hee X7, r{ ero cpeAHexBaAparr,rsHoe ornJroHeHr,re or, : D'1" u,;.-
Bo,[fiTcE rla Br4[eorepMldHaJr. flocne Bbr[oJrr{eHr4fl Ba[aHHoro rrr4cJra r{ur(JroB cpeg-
I{I4e SIIaqeHr4.E C?IrHaJrOB B OTAeJIbHbIX r(aHaJIaX BbIBOA.fITCfl Ha nealaTrr I4 0HpaH
,ql{ctrJrer B Br4Ae ta6rrzqrr u rpa{raxa. Suaqenras aHreHur,rx reMfieparyp onpeAe-
Jlflrorcrr c yqeroM rrpoBeAeHHofi npegnapureJrbHo Hanrz6ponxra; npu neo6xo[r4Mo-
crl4 N{o}r{er 6rrts npoee,qeHa HoBar Ha"rrr,r6ponxa, 14 peayJrr,Tarr,r na6rrc4erruft nepe-
cqI,ITbIBarOTCfl C yr1g19*, aa.
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Ha pECyHHe B AarIeCrBe IIpLIMepa trpI{BeAeH CtrefiTp I,I3ilyqeHI,I.E IT0TOqHIIHA

Ori KL-s ltilgiug. HCN, uo.tyqensuft HetrocpeAcrBellHo B npoqecce ua6moAeszfi.
tr{cnonraosaur4e otrr[caHHofi c[creMbr aBroMarriraaqrlu B 1983-1984 m. uo-

fiaBaJro, sro EddeHTrrBEocrb pa6orrr pa4l,roTeJrecnotra cyqecrBeHlro troBbIcIlIJIacb

Ba cqer BoBpacraHur otreparr,rBuocrrd Ha6rrogarerbHoro [poqecca, 6onee rosnoro,
yrrera cucreMarr{qecnux omu6on HaBeAeHtrfl PT-22. Bpertrn o6pa6orHu peayJrb-
TATOB I,IBMEPENUfi COHPATfiJIOCb AO MI{HIIIMYMA.

.[ena6pr 1984 r.

7.

I

Jlureparypa
Mouceeo II . 1., Hecrnepoa H, C., Hunurnutt, II . C,, Cmexna IL H, Cuctelra c6opa u o6-
pa6otrur pa4uoacrpouolrrasecn[x AaEEbrx.- Hact, nn., c. t7t.
Sun,teH,no-I[, lL, Eecrnepoe H, C. Auanua cucreMar[qecxrax our.r6on Easeqesvfi. PT-22
ItAO AH CCCP ra ux yrrer rrptr troMoqu 9BM.- B ns.: Tearcbr AoRnaAoB XI Bcec. pa-
ArroacrpouoMuu. rou$. tro atrtraparype, aEreEEaM u i,retogan, trlpenau, 1978. Epenau,.
1978, c. '1,41.-142.
Hecmepoe E. C, Cwcreuaruqecnrre omn6nn EaBeAeErrr 22-uerponoro paAlroreJlecrrorra.-
tr{aa. }tprrru. acrpo$za. o6c., 1985, r. 73.
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AI{AllEXlUfl HAY}I CCCP

1I3 R NCTIIfl H P bIMCli OI,T ACT ITOOI,l3I{TI ECIi OI'I OE CEP BAT OP I,{II
To.u LXXI\/, i986 r.

XPOHTITTA

B t9B4 r. Ba paapa6orxy, coBAanue r{ Buegperrue HoBoft rexnrrntr }tprrucnax
acrpoSrauuecxafi o6cepearoprrfi Harpaln,qeua,{uurouou II crcneuu BAHX
CCCP. Tpu corpy4uul(a yAocroenrr cepe6pauoft, Bocemb - 6pouaonoft lre4aneft
BAHX.

B uae r o6cepraropurl trpoBeAerro coBeqauue-ceMtrHap <Actpo$ororpa-
{zn-84>.

B onrr6pe BAecb cocroxJlacb Bcecoroanas non{epenqra uo {raune u [r(Ea-
Mr[ne HoMer c yqacrueM 6oree 100 trpeAcraBl,rre;refi paatuqnbrx Hayxlnbrx yq-
pext4enuft.

Bcne4 sa aroft ron{epenqzeft s ort.E6pe 6rrno coBerqanue npo6neuub-re-
tvrarusecnoft rpyrrtrbr cenqur{ <<Conuqerl Ha reMy <Pa4uar{ux u crpoerue corneq-
nofi arrrroc{epu>.

B nexa6pe fipoxo[r{Jlo coBeqarrlre pa6oueft rpytrtrbr rlo acrponJlllMary..
Corpy4nunu o6cepnaropufi [pr{ErrMaJrl{ yqacrrle n pa6ore coneqanuft, HoIr-

Sepenqhft rr Apyrrrx Mepotrpr{.Erlrft: II Bcecorosuoft.pzmcnofi rr(oJrbr rro a'ocMtr-
.recnofi Susune; ulregyMa IIC BAIO s Vmsnoscne; MemgynapoAlroro crrMtro-
gr4yMa <tr4ccne4oaanr4e coruesrroro Berpa reo{uanuecxfiMril, papuoacrpouoMlrqe-
cnrrMr{ tr rrpflMbrMr,r MeroAaMI{D (Mocmra); trJreuyMa cenqrrlr <<Conuqe> (Huen);
coBeqaurr.fi <<(Duetrfia BBeBAEbrx atuoc{epl ([yman6e); coBeqanr(fl upo6teu-
uoft rpytrtrbr <@uauna lremaseaAsoft cpeAbrD (Mocrra); rtrKoJrbr uaM.ffrtr
B. II. I{ecenraua r O4ecce; 6ropo Acrpoco.sera (Tauxeur); RoopgrrEar{uourroro
coBeqarrr4r COfIPOI n ltraene; Bcecoroanoft rou{epenquu tro HocM}IqecRuM ry-
qaM B -flxyrcxe; nayuuofi ceccfrvt) trocBffqel{Hoft S0-nerzlo ra{egprr acrpo{uau-
Hr n JIIV; ftoJrJror(Buyua <SneaArBre ftaraJrorra: c6op [aurrbrx, o6pa6orra, pe-
ByJrbrarrr) (T6vtucu); rrJrer{yMa Actpoconera n Baxy u npyrux coneqanr,rfi uo
paSIr4qHbIM HayqHbrM ril HayqEo-opraHtrSaql4ollEbrM BOtrpOCaM.

B o6cepnaropurc [prreB]HaJrr4 4;ra ua6nrogenuft ua 6onrmux reJlecfiorrax, Ha
era?r(upoBr(y, AJIfi oBrranoMJrelrua c o6opy[oBanr(eM, lneroAranoft r( peayJlbrara-
ura uccregonaunft yrreEbre paBrrbrx crpalr Mr.rpa. SAecn 6rrnu: 3. ?Ieanona,
ll. llnuen, B. Pa4ena (Bomapux); A. Itprorep, .(. Xaunec (I[P); JI. filerlox,
fI. I(orpu, C, Itpxutx, A. Ityuepa, M. Muuaporfiex, M. Mpxoc, M. Co6orna,
C. IIIte{r (TICCP); O. ,(mraonauennu, ,{xt. }tacraunorra,- }t. Hacrauloru,
(D. florxapo (Tlranua); T. Iepenc (CIXA); X. Braptauen, H. Hyfttrr,rqeH, C. Jlunl
HaJryoro, B. fftaupona, 0. Canosen, A. Crannanlfifr,t JI. Tsxuauer ((Dr,rnrrn4rr);
?It. BocHe, )It. ,(ouac, II. Hpyaeme, ?It. Ityptec, A. fletu, M. fletra, rI. T. Xya
(Opauqux).

Ha aaceganr4fix yqegoro coBera eapy6exrnrre rocrtr cAeJraJII{ Aor(JIaAbr:
@. ,{xtuonaueJrJrr/r (Tlranrr). flore4enrae peurreroBcntrx rpauBr{elrrOB tr r(a-

TAHTUBMI4IIECRtrX IIEPEM€HHbIX ;
T. Iepenc (CInA). Ha6nroAeurfi MaJrbrx rrJrarrer c rloMoqbro yctpoftcrr na

fISC-crpyHrypax.
,{nt. }tacrauboJrlr (Tlrarur). Conuesubre rl}rr(Jrbr rrocJle[Eero croJrerrrtfi.
H. Hacranroru (llrar:r.r). Hexoropbre peByJrBrarbr r[ccJreAosauuft s o6racru

HocMusecxoft {uaranr,r, ocnotsa}rHr,re Ha tro4BeMnbrx EaMepelrtrflx.
)It. M. Eocxe (Opauql[fi) . PacnpocrpafieHr4e yAapEbrx BorrE B Me?fitrJraHer-

noft cpe4e.
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Corpy,qru,rHr.r o6cepraropr{r4 tsrnearriaJrrr Ba rpaHr,rrly Arq yqacrr.{fl B [{eiriAy}Ia-
p oAHbrx c oB errlar{r,r.Ex, x on$ep euqrl.fl x, r( o Jr Jr oxnr.ryrr ax .

B .uunape A. A. I3oapqyn r,r 11. Il llerpoB ur,reslriaJru n fr(P gra yalacrlltr
B coBeqaHr,rr4 rro BHearMoc{epHnru r{ccJreAoBanr.{.fl}r BBeBA, opraHl,raoBaHHorI coBe-
rorr <T [urepHocuoc)).

C anrycra t9B3 r. no oxra6pt, 1984 r. IO. B. Itau.rrr,ru HaxoAurca n APE,
r4e pa6ora",r Ha craHqr'rr{ ua6.rttogeur'rfi I4C3.

H. lI. lLlaxoncxa.s B anpeJre 6r,rna u Anr.nr,u.r Ha coDer{arrrlr,I [o acrpo(roro-
rparfuu.

13 re.reur,re tpex N{ecflrIeB (anpe;rl, - lrrcns) Ni. N'i. Iloaguanou u IO. (D.

IOponcxr,rfi HaxoAIrJII,Icb IIa I(y6e, rAe Bail,IelIL{JII{ )rctapenrur,rfi paAI{oreJrec-
r(orr rJour,rlr, npoBeJrr,r lra6JrloAelrr4e coJIHeaIHoro Barxleurln 30 uan,

fl. il. llerpoR rrpoBerr rllr,r lrecrrqa (uaii - anlycr) s CIIIA, rAe BI{aHoMI{rICfI
c co rlpe l\{eHuor'i cBeToupr'relrnori rexHr'rHoli, yqacrR oB aJr H na6lrogenr,rax.

A. B. EpyHC B rrae Br,reair{aJr n fl{P rro Jrr'rHl{r,r <IzlrrrepHocr{oc) Ailfl o6cy;rige-
lc.lrtl BOSr{O}liHLrX COBMeCTHT,TX D}t0ileprrrreHToB rro nUearUocdlepHllr{ LlccJreAoBa-
nuarr Co,,iHr1a.

C rofi irie r1errlrlo B I,IIoHe r ffP 6nr;r I-I. IJ. CrerueHHo.
A. A. Boapqyx u A. B. CeBepur,rfr n r{rorre yqacrRonaJrrl B ceccrlr{ }tOCIIAP

n Ancrpr,rr,r, ua xotopoit cAeJraJrr.r AoHJraAr,I o nepBIJx pea"{r,raraxr rroJtlrqglllrux
c norrorqLro <Acrpoua>.

A. I. ItocoRr,rqeR n r.rloJre 6r,rn n Be"irr,rr.rr,r r.ra 25-u Jlr,enrcxort illeiliyHapo[HoNl
norrJroHBr,ryl're (Teoper[secxr,re npo6nerrr,r n o6nacrr,r aseeAuofi yctoii.runoctr.r n
ocqr,rlrnaqr.rfi>.

B oxra6pe ilo rpr4urarxeHl,rlo Bo;nlapcxofi aHaAelII4Id uayx A. E. Cenep-
nr,rft upr,rnrJr yqacrl,Ie B x,Ieponprr-srlrflx, [ocB-srqeHHblx 25-leruro cenr{r'Ilr acrpoHo-
lrur,r BAII. FIa rop;'iiecrBel{rroM BaceAaHI,rI4 er.ty 6r,u BpyrIeH opAeH I{r,Ipu;r.ua ti
Met}lo4r,ra I crenenr.r aa 6olr,ruoe cogefrcrnue paaBr,rrl4lo acrpoHoMrll{ s Bonra-
pr4r,r.

7i. f . Mouceee u If . C. Flecrepou n oxrn6pe - uoa6pe ABe HeAeJII{ pa6oranu
u Pagr.rotrcrpouoNrutrecnofi ;ra6opatoplru Xenr,cr{HricHoro yHIdBepcllrera rexHoJIo-
TIdI{.

B re.reur,re ncero uo.n6pr A. l. Itoconu.ren Haxo[r{Jrca n florrtue, pa6oran
r Acrponorurqecr(oN{ r{er-rrpe lru. If . I{onepnr.txa n Bapruane.

ll ua.rare 1984 r. A. B. Bpync Bau{r4rr,rJr [oxropcnyro AlrccepralIllro. [peA-
orauvrrnr fi Barqr.{re Aonropcxr,re Ar.Iccepral{I{lr B. fI. fpnnr,ru u FL II. Crenan.srr.

B otom roAy Bbrrxer rB nerraru 69-fi rou <tr4asecrurl ltpuucxofi actpo(tlrar.r.re-
cxoii o6cepnaropr.rr,rD. B uae cAalr B rretrarl T3-fi tou, n qexa6pe - ttacrorrqr.rfi,
'7Lfi ro,u.



B. r4. I(PACHOEABTI

(1e48-1e85)

flocle T.fl)I{eJrofi, I4BHypI4TeJrr,Hofi 6o.rresHrr yrxer r4B }r{r43Hr4 Bacurufi tr\.nr,ra.r
Hpacno6a6qer. IIpaxrr.rsecxl4 Bc.rr ero rpyAoBafi lr(raaHr, nporrrrra n ltprrlrcxofi.
acrpo{raazuecxofi o6cepnaropuu AH ccCp: Bcr(ope ,ro"ra'o*orsaHr.r.fl pocros-
CHOI'O IOCYAAPCTBEHHOIO YHIIBEPCI,ITETA OH NOCTYIII4JI B ACNI{PAHTYPY O6CEPNA-
?opl4r{ r{ SareM [o r{oHr{a cBor{x 4neii pa6oraJr HayqHbrM corpyAHr4r(oM B OTAeJre
{lraraxu BBeB,q.

3a re xoporttue 72 Jrer, qro 6rr,nr.r nrr4e.rreHhr eMy cygr,6oft [ilfi HayqHr,rx uc-
cle4onaurafi, Bacwtuir tr4ilbw,r rroryql4r p.sA Ba]r{Hbrx r{ r4HrepecHbrx peByJr6Ta-
ToB rlo {zaraxe HecraLIIroHapHbIx BBeBA. 0u paa"rar Mero[ oqeHr(r4 Me?r{BBeB[Horo
rIorJroqeHldE /.{o sBeBA T Terr,qa rr [or(aaaJr, qro na6.rrro4aeuoe paeHoo6pa3r4e
IIepelvleHHhrx aroro TI4rIa B SHarII4TerrHofi cteneura o6ycaon.neuo paBHr,It{r4 cTaAr4fl-
ilIr'r' B Itoroprrx upe6r,rnalor DTI{ rlepeMeHHbre B pa3lrr,Ie arloxu, a He pa3Jlr{qHr,Itru
rryr.aMl4 paBBI4rI'r.rI TaRI4x 3BeBA. Auanraa na6lro[enraft Bcur,rxrnsarcqrrx BBSBI B
cltorrJreHr4.sx rrpr4BeJr B. IuI. Itpacuo6a6qenaHBalr{HoMy Br,rBoAy o xapaKrepe Be_
ItoBr,Ix raalreuenr.rfi BcrlhllrlerrHofi axrrasFrocrr{ Tar{r{x o6lrexros: uo uepe-o6rqeio aa-
TyxaHI{-E arofi axrr,rnHocrr,r c tsoBpacroM orHocltreJrbur,rfi nx.na4 peAxr{x, Ho Har4-
6onee ltorquhrx BCrIhrIrIeH BoBpacraer, rd Dueprerraqecxr.rfi crrenTp Bcrrbrrrren craHo-
BvITcfi 6onee nonoruu. B. tr{. Hpacuo6a6rr-eB 6rr;n oc*orH"ri, na6.rrogare.neu-
crreKTpocKorlrrcror.I s 6orr,utoft HoJrJreHTI4BHofi pa6ore, [ocB.srqeHuofi nayqgrr1,1lg,
nexyJr.spHoro o6r,exra }tynauo-XoHAa; oH rrpoBeJr noJrr{rrecrtseHH}rro AByr,rep_HyIo cleHrpaJIbHyIo nnaccra$rnnaqlrro aroro o6T exra B Mr4Hrdr{yr[e 6necHa, uio
cpa3y IroBBoJrI4Jro onpeAeJII4Tr ero rroJrolr{euue n faraxTr4r(e !r orleur4Tr, DHeprerrr-
ny BcrlliluHtt, 6ttt BeAyuII4r[ B r(porlorJrr4eoft pa6ore rro oro]r{AecrnJreHrrro c11e11T-
paJrr,HLIx 4etanefi Ha paBHhrx {aaax paaBr4Tr4fl aroro o6,rexra, qro Aarro Boar{om-
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Hocrb orIeHr4rb {usr.ruecxue ycJroBr,rfl u xuMflrrecxraft cocran aruocSepu BclbrxuyB-
ilrero Kor{frorrerrra arofr cr.rlr6uorr.r-recxoft nonofi.

Bacuru.s trllnr,rasa ltpacuo6a6qeBa orJrr,rqa,nra oco6oe yropcrBo r,r uacrofi.rrl-
Bocrb B pa6ore, crpeN{Jrenr4e Aoftru Bo BceM [o calroft cyrr,r: oH He rfor cAarb B

flerrarE, Aame ue6o,nbrnym BaMerr(y, ecJrrr 3HaJr, rrro ro paccN{arpr4BaeMor{y Bonpocy
ocraJracb He [poqr4TauHa.fl r{M pa6ora r4Jrr{ Dr(clepr4MeHTaJrr,Hafl BoaMo}nnocrb
qTo-To erqe yToqHr.rTb m[rv- yJryrrrxr4Tr,. on 6r,rr oAHr4M r{3 ocHoBHr,rx ua6.nro4are-
refi Ha 3TilI, MHoro Bper,IeHr{ u crril yAerr.rrJr o6yuenr.rro npr{ea}nr4x acrpoHoN{oB
r4 cryAelrron pa6ote c uaeecuofi annaparypofi renecnoua, 6til y.racrHr{ItoM MHo-
rr{x Hooneparr4BHr,rx [porpal{M na6;rroAeurafi, rrrronuaBrrrr4xc.E rla 3TIII.

B. tr{. }tpacuo6a6qen aHrI4BHo yrracrBoBar n o6rqectnenHoft Htrnanrr o6cep-
Baroprrr{: HoN{copr }tAO, .ureu Bax.rrncapaficxoro PH JI}tCMy, [pynr{r.rur{H,
qlreH rpylnbr lrapoAlroro KoHTpoJrfl, rrponaraHgracr, npo$opr orAeJra - Bce errd
o6rqecrneuubre nopyqenrrr olr BbInoJrHflJr rtHrrqr{arr4BHo ugo6pocoBecrHo. On 6rr.n
oqeHr, xoporII4M r{eroBeHoM, rrpeHpacHbrLf Bocrrr4TaTeJreM [Byx cunonefr, 6eeotxaa-
HbrM r{ BepHbn[ roBapr{qeM.

[o6pr,Iu r( JIIoA.flr{ I4 npeAaHHr,IM Hayr(e - raHr{M coxpanr4rc.fl B Harrreft rraMrrrr/r
palro yrtreAmuft or: Hac Bacrrr4fr. I4.nbu,r Hpacuo6a6qen.



vAn 524.3

JI to 6 ult x o s JI. C. O nttqlroueElrll cunTerrrrrecftrlx crrexrpoB aBeBA ,r Conuqa.- B xE.: IIIBB.ItpbrM. acrpoorB. o6c.- M.: HayHa, 1986, r. 7L.1
Ouucana.rr.rerog:aHa BblslrcreHuE cr,rETerllqecHnx cnefiTpoB, peaJIItaoBaHHa.E B rrporpaMMe SYNTHEL,upuuenneuott u l{puucHofi acrpoSuauvecxofi o6cepaaropuu flprr aHaJrr4ae cnexipoil aneag u Counqa.

PaccMoTpeHbI Bollpocbr yqera Bpalr(efiu.q BBe3Abr I,I cBepTI(r{ c L{HcTpyMeHTaJrruuru npoouneivr. B xaqeir-
Be flprrMepa EJIfl SBeBAbI Hracca A0 V paccurtan pag cuureruiecl{rrx cneKTpoB-, cooTBercTBylolltrx
paBHbIM cnopo-crflM BpauIeHI4ff u paaIIofi IIoJIyInlrpr4He r,rHcrp-yMeHTaJrbnoro npo$uui. Bunonueuo cpin-
uenr,re ynrrpa0rloJlero-B-oro c_qe_r(rpa cnepxrlrrhura I Leo (A0ib) c cuurerlrqeixlitr{ cfiexrpoM, BbtrrucfleH-
HbrM Ha r4HrepBaJre 2550-2590 A.

UIil, b, 6u6fiuorp. 17 HaBB.

yAIt 524.3

{t^rg.OfyIoBJI C., PaqfioBcxa.ET.M. A,r'Mo_c$epbr nynbcnpyrcuux nepeueHHbrx rutrao scr,-rv. uoAep}I(aHHeropnfl B p-B.e?Aax 20.cvn, 2g And, y 6tr4 }lef u 6 Del.- B nu.: Irsn. rtpunr.acrpo6r,r3. o6c.- M.: Hayfia, 1986, r, 74.

,^,-y,qer6rpex fiepeMenHblx r:unai-Sct MeroAoM cr,rHTerrrr{ecfiux cnexrpoB rrccJre[oBaH yqacrofi
4t)17-4021 A, coAep*(auufr. nuauto Th II x4019,-13. IIpu auuracneunn clri,rerr.rqecfiux cflefirpoB yrr-
TeH_bI BparrleHr'Ie EBeBE I,l r{HcrpyMeHTaJrbur,rft npo{raul. -IIyreM cpaBHeH}rE paccql4TaHHbrx cuexrpon cxa6urcgaeuuulr orpeEeJreHo cojepxauue topua-. ,[,ua 20 iVn lr 2s And i,H5 oiaii.nocr [oBhrmeHHbrM
ooJlee qeM IAtrgpflAoft IIo cpaBHeHr{Io c CorHIIeM, a lrq V 644 Herir.ra6rrrox ropr,rfl cocraBrrJr 0,5 B rora-pr'rQMe. y 0 lrel flBHbrx rrpr,r3HaHoB JrrHr.r[ Th rr r 4019,18 ne o6napyxeuo, r,r a arou cryrrae aJff co-
AepxaHxfl ropxfl onpeEeaeHa BepxHflfl rpaHr4rla Ig e (Th) < 0,2. l

Ta6u.2, uJI. 5, 6u6rEorp.-9 xaan--

y,qr( 524.33 + 524.352

TapacoB A.E., [Iep6aroBA.I. O nepeuennocr[ orrtrcofiu flo B cfleftTpe Be-aoea4rr
28 Cyg,- B fiu.: lIaB. HpbM. acrpo{ua. o6c.- M.: Hayfia, 19g6, r, 74.

- 
B reqeHue rpex uovefi 10-12.08 ,981 r..nory'reHo 89 cnenrporpaMM 28 Cyg c Ar,rcnepcr.reil J8 A/uu.

JJ 0Tor trepr{oE aHBDBaJTeHT}IaE mrrpnHa oM}IccnoHHoft rr4Hun HocMeHf,Jracb B upeAeJrax or 12 Ao 17 A,
19rIa !(q!i-oJHorueHre..!/!_ ocraBaJrocb rrocroarrHblM, O6Hapyx(euo, trro cyqecrByer rreprro4 B r{sMe-
tenus.x WyHq, pannuft 0,35 cyr r'uIL fiparHt!fi eMy 0,?0 cyr, x-oiopufi bonnaglei c ntipuogo-M ubir,renenr.rfi
OflecEa Do.uaHHbIM cnuapa u Ap-^[8]. o6cyx{aarorcr BoaMorr(Hbre MexaHr{aMlr raxoft fiepeMegHocrr,r.Ta6u. 1, ua. 2,6u6iuorp.-12 HaBB. - '

v.qfi 523.942.8a1

I a I x Y n_a T. C. CI)aDHHrenbHbre cneftTpaJrbHlre xapaxrepr{cr[r(u rpex Be-3BeBI! e IfeDcefl. 0
CeBepHort ltopoHbr u X Ilepces.- B. fin.: [Ian, ]tpuu.-acrpogua. o6c.-l wl.: Hayri, 10g6, i, 7{:

Iileflararcrcs peayJrbrarbr cner(rpaJrbHhrx naOurogeuufi tpex Be-anea[: (D per. 0 CrB u Xper. Bbr-
noJrHeHHbIx Ha 722-cNt reJrecHone c EuopaHqnoHHulr cnenrpbrpa$oM c gubnepiust'ru 75 il 86 E/MMo nrgumoft o6racru crrexrpa u 30 A/iilnr n o6racrlr H2. -

I{ayuenrt npo$lr.nu nuur'1fi nogopoga }r reJrr,rs, BbrsBJreua r,rx [epeMeHHocrb co BpeMeHeM. Oqeueuur
HeHoropble napaMe^TpBr-aMI,IccrIoHHbrx flI4Hnrl BoAopo[a B cfler{Tpax e Per u X Per u a6cop6uuosnr,rx
rrrHr,rft B cfiefirpe 0 CrB. OrMe.raerc.a, qro ysx[e rEpa y rllHilfi-noEdpoAa H6s u H6 e cneirpe 0 Crn
rrorBJrflorcfi oKoJIo MoMeHra rJraBHoro aarMeHr,rB (SaBEr 0P07-0P,10). x Ilepcefl B 1g82 r. noHasbr-
9?9T yqr-qqlrl4' alJ'{ficcrtu B JrriHufix BoAopoAa r,r BuAuMofi ooracrn cflenrpa B cpaBHeHrrr{ c EaHHbtMr{
1974-1-577 rr., qro. uoxer 6rttB oCycuonnbno yclrjrenraervr 6aur,mepoocr6ro noitr.ruyylra,

Ta6u. 8, un. l!, 6u6,rnorp. 18 Haan.

yAn 524.338.2

-Pjl'rfioB_cHas T.M., Hacu6oBa .r. M. Cnexrpo$orouerpuqecftoe n3yqeHtre 3BeBIILT
6 Tau rto_Ha6nloAeHtrflM 1983-1984 rr. I, o nepeMeHHocru cneiirpa.- B xn.: uan. ttpurvr. acrporli,r's.o6c.- M.: Hayi(a, 1986; r. 74.

- I4ByIreH cnextp (,Tau rlo xa6rroEeulrsnr B reqeH]re [ep]roAa uapr 1983r.-ceHrr6pb 1984r.
C-n-e^ft-rporpaMM[,I nolyqeHbr c Er,rcnepcr4efi 6 A/wllu B cnenrphnlurrx l.rurepnauax x6800-i5700 A rr
r50tl0-3650 A n- Soxyce..ryEe 2,6-u pe$nerropa l(prrvrcxofihctpo6lrar,rueciofi o6cepBaropurr. B reqe-
HlIe fleprroEa HaorloEeHl,rfi coxpaEqracb o6Iqan nououryparlua npoolrneft auuccuonuux ur.rnr.rfi Ho u
H6 ' BbrIrorEAJIocb coorHoIIreHI,Ie lyllp <. 1. HaofiIoAaracb fiaft ycrofi.rr,rBaE B TeqeHr{e ra6urcgenlrft, ran
Ir r]epeMeHHas ToHHafi crpyr(rypa ouoreToBofi ]r fipacHoft oMiccuil H,r, OxnunanenrHaff mupr.rHa Wl
uofiHofi aMuccuvl nfi,jfifi HCt Hepery[EpHo Mer{flJracb. CHopocrb BpaqeH}rE o sin i : 116 xu/c no ulr-
Hfiflrr-Hef.BHpacnofio6nacru cfiel(Tpa ofia8aJracb MeHblrre, qeM rro Jrr{HrrEM n craueft o6racrrr, o sin i :: 210 xm/c.

Ta6u, 5, uil. tr, 6fi6rltorp. 12 nasn,

yAr( 524.35t

E y p H a III e B B. ?I., M a Jr a H y m e n x o B. I]., II o Jr o c y x u H a H. C. peaynbrarbr yd-
HorloJrocHoll__(poroMerpHlr rrarHxrHo-trepeMerrHofi aBeBAbr B CrB.- B IrH.: IIBB. I(pbrM. acrporfl.rs.o6c.- M.: HayHa, 1986. r. 74.

C noMoqblo cne(TpoQoroMerpa C@-68 upoBeAeubr'na6uro4euur noroxa raaryqegr{fi y MarHr{rgo-
nepeMeBHofi BBeaAbr [3 CrB (rn, : 3?8, FOp) B roroce Aenpeccur t,o : 5!25 A (al, : B0 A) uo oruo-
rtreHrrro x sBeaAe cpaBHeHuE I CrB.

B peByrbrare aHaJrIrBa Ea6rro4euufi, Bo-nepBbrx, o6uapyxeurr xoporfio[epr{ogr{qecfiue raBMeHerrrrg
IIoroI(a c [eprroAaMrr Pr : 1969,9, Ps : 158,3 ,r Ps : 58,57 Mr{rr u c aunnuryAauu Bapuaqaft r{r:
: 0T005, Az : 0T\Ott Lt,A" : 0?004. HpoMeMoEeJrr{ HaHJroHHoro Marnrrruoro rryJrbcaropa, rroxa Her
Ipy^roro MexaHI,IBMa AilE o0rb.EcHeHr,I.E gTrrx Bapl{alltIft. Bo-BTopbrx, rroJryqerrbr oTqerrrrBbre (^fl}: 0,02 +-
+- u(0il uaMeueHufl rlorofia c Sacofi rpauleunfi BBeBAbr, ootflcHfleMbre B paMxax MogeJrrr Har(JroH-
Horo poraropa. flpegnonaraercE, rITo rlpuqlrllofi fismeueHrfi noror(a B Aeupe-ccuu EBJrrrorca Bapr,rarlutr
I'IHTeHc4BHocrI,I ur,ruut, o6paeyrcqr{x-Aenpeccl4ro, a He Bapr,raqr{}r rroToHa [aflyqeHr,rfl B HoHTrrHyyMe.Tabu. 1, ilt. 4) 6fr6taorp, 20 HaBD,
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