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[rvtliltiltt H, K tr[ uHopAKpAcHbrff TPI,{IIJTET
Ca II BO OJIOI(HyIAX

3. A. Eapauoncnnfi, A.I(yuepa, 3. A. Il{ep6arona

fIo na6,nrogaeur,rru npo{lr,;ralr nraurart H, K, },8498, }\8542,?\8002 ca II paccvr.rraurJ MoAeJrE
'$;roxxy;roe paauolt -sprtocrr,r, Brtqnc,reur.rs cAeJraur,r rro [porpaMMe ne-JITP cr.rureaa crrenrpao
B uo4e;rrx lrpHlrx SronHyJroB rrJroruocrb Ha ABa rropsAra rrpeBBrrrraer rrJroruocr6 B MoAeJrtr
EeBoBr{yUerIEoIl xpolroc{epn. Mo4enlr c.na6nx Srorry,noa orJrrrqarorc.rr or MoAeJrr4 EeBoBMy-
rqennort xponocSepu EeBnaqr.rrerbuoo

THE H, I( AND IR TRIPLET OF Ca II IN PLAGES, by E.A. Baranousley, A. I(ut-
,chera, z. A. shcherbakoua,- The observed profiles of ca II lines H, I(, l,84g8, x8b4z, ?,"8662
are obtained and the model chromospheres are derived for plages of diiierent brightness,
The calculations involve the program of non-LTE spectra analysis. The density in the bright
plagcs is of the order of 2 higher than that of undisturbed chromosphere. The models of rveak
plages do not differ significantly from the undisturbed model chromosphere.

,flo pac.rc'rarr xpouoc$epHrrTx MoAeJrefi Snoxxynoa c rplrMer.reHuerr se-JITp
I\{eroAoB aHaJrIrBa clenTpoB ,cAeJral{o oqeub lrano pa6or, flepnoe r4ccJleAoBagrre
Tar(oro poAa l,Ibr HaxoAI4M n [1], r4e I\[oAeJrr4 Snonxynon paccqr4Taurr rro JIr{Hr{EM
'ca II (FI, K, rB49B, x8542-,_[8662). Ha6ruo4aeune upo{ra.rrr,r arr4x 1uvufr. roJry-
qeHbr rer{I4 }I{e aBTopaNIv. l2l c rroN,IotrIblo Soroarenrpr,r.reCn[x MeroAoB perrrcrpa-
qr,rx cleHrpoe. He4ocrarHoM ua6.nro4enrafi. flsnflercfl, HaH yHaSaHo aBTopaMr4 B
[2], nu_axoe [pocrparrcrBerruoe lr upeuenu6e paaperxeur.{e.

B [3] paccur4raur,r MoAerrr4 $noxxy;ros no runr,rsnr K ca II ra rr, k Mg II; pa-
cserEl ocHoBaHbr Ha BeJrI4qI,IHax r4lrrerpaJrr,Hoft ail,rl{ccr4r4 B Jrr{Irusx, upo$unn ne
p acc i\tarpr,1Ba rorcfl .

B [4] npe4naraercfl MoAeJrr, SnoxHy;na, xopouo o6tncuarorqax gaunrre na6-
nrogeurafi aHtrannofi o6nactn B JITaHI{LI Lo (upoSlr"tr, B Erreprerr4qecnr,rx e4uuuqax)
r4 B JlafiMalloBcr(ol,r r(ouTrrl{yyMe. tr|lurencraBrrocrE B rIeHTpe rrrrHu\r Ho, paccuu-
TaEHafl rlo MoAeJIrr' paBHa 0,55, uro He fiporrlBoperrrrr ua6.nro4aembrM Bgaqerrr{flM.

B t51 paccqurblBaJrllcb I,rnrer{cIasuocrr,r .luttuir H ra K Ca II gnr pr4a nro.4e.neft
$noxxy.non, I{Melotqltr paBfiI4rrHhre BHarreHrlfl TeMrreparypu,, oroiooctra. Brrno
rloJlyareHo, tITo coorHolferrr4e r4l{Teucr,IBl{ocreft B Jrr4r{rrflx H., u K Ca II, a rafi}r(e
BeJrI4qI'IHa r{elrTpaJrblroro [poBaJra JII4I{r4u K cuntuo BaBr4cflT oT BeIr4qI,IHbI fIJIoT-
r{ocrl4 B x{oAerlEx Sloxxynon. Sro racc.neAoBarrrle 6trno upo4oJt}fierro n [6], r4e
paccall'ITarra cerHa MoAenefi $noHxyJroB AJrfl paarr4sHbrx eua.resr,rfi reMrreparypr,r
t4 IIJIOTHOCTI{.

34ecr 4.na I4ccJIeAoBaI{IrI^IpqMgc$eprr rfroxHyJrots x{br rlcrrorrbBoBanra upo$1uu
nsru rrasr,rft ca II: H, K.,_1,8498, x8542, )"8662. Cnempn {noHxynoo s o-6racru
atrax nraurafi rroJryqenr,r 14 n 15.09 1983 r. ua 4r,rspaxqrror{HoM cnexrporpa6e
ECT-2 ltprrncxoft acrpo$uarauecxoft o6cepnaroplru.' (DnonxyJrr,r rprruaur.*ury
axrunuoli o6.rractra 6ea nnteu, pacloJrolreunofi e6rrasu qerlTpa ooJrueqHoro [r4cr(a.
CueKtpr,r cHI4MaJIIrcb rra rrJracrrrr{xax Kodak 1N. ,(raa,r,rerp uao6paxreuran Co.nnqa
196 urt, AI4_crIepclafl 2,2 Alxmr, ctrenrpaJrbr{oe paBperrerrru 0,05 }.. Ooror"rpr4qe-
iran o6pa6orna clenrpoB rrpoBoAr{Jracrr r{a *rHpo{oroonerpe o BbrxoAoM Ha Mar-
Irr4rrlyro JreHry c AaJrr,Eefiuefi o6pa6orxofi na DBM EC-I0BB.

(Dotouerpraalecxlle paBpear,r cAeJraHbr AJrfl r{ecxoJrr,r{rlx yaJroB $noxxyuor -.or car{Lrx cla6brx go nara6oree-rpKr,rx (pr". l, 2). Cparnunaa narur.r rrpo{r,un
rau{paxpacEol'o rplrflJrera Ca II c na6;rrc4eurrflil,rr4 Apyrrrx aBropoB, Mbr BaKJrro-
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Puc. 1. Ha6,nro4aeur,re upoSlrtr nlruurt H u K Ca II glr
paapeaoB (7-5) $uoHxy,non 14.09 r,r 15.09 1983 r.
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-a21,i*Ptc.2. Ha6rroAaenr're rpo$rtu nusuii tr{H-rpr'ltrJrera Ca II grn
paBpeaoB 1-4 (wesa) u 5 (cupana) Snonnylor 15.09 1983 r.
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Pnc.3. Ha6rrogaerrue (cruournrre .rinuuu) AJrfl paapeBa 5 $,nonxylon 15.09
1983 r. rr reoperr,rqecnue (npecruxu - H, Il t ?"8542, xna4patrrrul - 1,8662,
Hpyx(r(r - X8498), Bbrqr4creHHr,re rlo ]roAerrr,r 1 puc.5 upo$r.ur.r ;runlrrli Ca II
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Puc.4, IIa6,rro4aorrrr,tt, (cn.ttoutuax :rrlun) rT reopcrrreecxrrc (npocrnrrrr) npo-
$r,r:rn.nurrrrii H rr I( Ca ll g.rrn paapoaon,l y, i {rroHrry.nol 14.Ug 1983 rl.
Teopertr.rccHuc npo$rtrn IrI)IrlucJronbI rIo rIoIlcJIflr{ 2 u 3 p\tc, 5 coorBcrcrBeltuo E.[tr l]a3-
peSoB 4 r 5

qaeM, qro [o BeJIIiqI,IHe ar,rr{ccr{rr u r\eHTpe.nr.ruraft na6"nroganurl4ecfl Lral,rr{ dtroxxy.uu
(ualr6o;nee Epr{rre yarrr) 6rr.reHr,r K renr, noropbre ua6nroga"nracr, n [2], Ho crisr-
Terrbrro c;ra6ee Ha6.nro4anurrrxcfl ts arr,rx JrrrHr{flx Mycrererr lr L\auou [7, B].

-_ B t6]_Mbr paccqr,rrbrBarrrl r,roAeJrr4 (uoxxy"nos rro Jrr4rrr4flrr Hr,'I-I9 u tr ci lt.
Mo4e.rlra 6rrrr.r rrt6paHbl Tar{r,rrr o6paaou, .Iro6br pacqerHlre coorr{olre}rl4tl r4r{Terr-
cr.rsuocrefi anrax .nlanr.rfi coorBercrBonann ua6lroAaeMbrr{. 34ecs y uac 4pyroft ua-
6op r.nmfr, !r nperxle Bcer.o HaM rrylr{Ho npotsepr.rrr, npr.rroguocr" ,rogd"rr"eii, pac-
cqllTaHHbrx rlo Jlurrl4arr Ho, H1t r,r K Ca II, g:ra rauTepnperarlr,rrr Bcex trflTrr crrJrb-
Rnlx rr,rulrfi Ca lI.

trlluteucrannocrra .nltulrfi Ca II nr,r.IucJrrrrorcfl no npor.pa]rnre ue-JITP cr{r{Te3a
crer(rpa, peaJrr43oBaHuoft nar,rn ua 3Bl\{ EC-1033. Vpanneuun repeEoca 14 cra,
r{r{ouapuocrrr pelxalorcn [JIfl r,rona Ca II c urecrr,ro ypoBrrtrMr4 r{ KoHTr4HyyMoM.
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Plrc. 5. l\,Io4e;rrr fipnrrx y3JroB {nonHylon
lfoAe,[b ]: 7' - rrp[Bafl 3, lrll - riprrDtl]r 2; rlo,llcJrf' 2: ? - 

HpIrDafi 4, ,H --
HprrBilfl -l;rlotrerb .,: 7 - nprBarr 4, tt][], - IipI,IBarr 2. lllrplrxoBau JIlIHu[ - r{][1-
rrcl)arypa B oJ.u{or-{ lra lroge.rei:r [6J
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Puc. 6. Mo4err.r cna6rrx Snonry.roo (? - npuaue
6,7) w rreBoaMyrrleurroft xpoMoci[epbr (f - Kpr{BaE
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2-1, nn - r(pr'rBbre

7, n,r, - npr,ruaa 5)
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flpe4napurelbuo E[fi Hax,qoft MoAeJrr4 rro rofi rl(e rrporpaMMe'paccqr4rblBaercr
rnoEr4sar{[rfi BoAopoAa AJrfl orrpeAeJrerrr{fi aJreKrpoHrroft nouqeur:paqrrrr B MoAeJIu.

Brrqucnenraa upoSurefi Bcex trflrr4 rufruiT. Ca II u cpaBneHne ux c Ea6JrroAae-
MbrMr{ AJrfl flpnr4x yBJroB {"noxxy.noo rroxaaaJro, qro Mo[eJrrt, paccqrrraEHbre EaMIr
n [6], uyrxuo Eecr(oJrbr(o r{BMerrlrrr,, uio6rr [olyrrrtTb xoporuee corJracue BbrsrrcreE-
HErx tr ua6nrogeunbrx rrpo{fiJreft. Ipaguerrr reMreparypEl cJreAyer yBerusl{rE,,
a. rpaAlreET nJrorHocrrlr yMeHbrrr_rrrb. flp, aroM coxpall.sercfi ocrroBlraff oco6eH-
Eocrb Mo4eJrefi, iloryqeuubrx s [6],- Bbrcoxar rrJrorrrocrb xpoMoc{epubrx cJroeB,
trpeBbrrrrarctrIafl Ea ;2 ropsAxa rrJrorrrocrb EeBosMyrr{eEEoft xpoMo c{epEl

Cpanuenne reoperuqecxrlx I4 Ha6JrroAaeMr,rx npo{urefi ilutwfr. H, K, rl I4H-
rptrtrJrera AJrfl flpr(oro y3ila {rofixyna 15.09 1983 r. AaHo Ea pr,Ic. 3, a MoAeJIb,
cooTBeTcrByrorqafi orrrM Teoperl{secHuM.trposuJlflM,- Ha pl4c. 5.

Ha puc. 4 uoxaaaurr rpo$rru ruwutir H u K grr gnyx flpnrrx ysJroB {nonny-
xa 14.09 1983 r. floranrescuBEocrr4 ltmnllrlr errrx yBJroB troqrrr paBEbI Me]rqy co-
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Puc.7. Ha6rro4ae_rmre (cnloluran rrrurn) rr..reopetr.ruecnr.re (npecrranra), paccvutanuLre rro r\{o-
AeJraM pr4c. 6 npo{ulu gln cna6nx ya.noe rf.uoxnynon
Illldpu o6oauarlalor IIollepa paBpcBoB. IJJrllilxoRbre Jrugurr 

- npo$ulu ucuoalrylqcssorli o6;racru

Prc.8. Ha6nro4aeune (cr;rorunar nltrlrn) Arrr pa3pe3oB -7-4 $loHny.nos 15.09 1983 r. u reo-
perr.Iecnr.re (xpecrunu - )\8542, r{BaAparrrr(ir - ),"8662, npyfiiru - l'8498), Br,rqr{cJrer'rHbre rro
MoAeJr.sM plrc. 6 npoSrlu lranlrrt tr4l{-rprannera Ca II

6ofi, uo $opua upo{uneft paarrrqaercr - B ylile 4 r{eHrpaJrEHbrfi nporar orcyr-
crByer. a B y3Jre 5 npoaar ,qoBoJrbr{o 6otrurofi. TeoperravecHue ilpo$r4rr,r, raH}I(e
IrprrBeAerrHr,re Ha pr4c. 4, uolyuerurr AJrE Mo[eJreft, r43o6pa[{eHHbrx Ha pr4c. 5.
Paalrnsue [JrorHocrr{ B rfoAeJrflx s -1,8 paaa rrpr4BoAr.rr r( paaluqrrro flpo$r4refi
rtuuufr, H ra I(, o r(oropoM roBoprlJrocb nr,rrue (uaruqr4e uJru orcyrcrBr{e qeuTpaJrb-
Horo IIpoBana); upra 3ror,I rpo{r.rru 6eB rrpoBaJra coorBercrByror N{oAeJrr{ c 6o.ree
BbICOHOI{ IIJIOTHOCTbIO.

flpr,r nrruracJreHl4rr reoperr4qecxux npo$u.nefi no46rapaJrr{cE, rarufie BeJulqr4ubr
ryp6y.lregrHoft cnopocrLr ul rat\, rrro6br reoperrlqecnrle u Ha6rroAaeMbre npo6uru
6r,rnra 6traaxl4Mrr rlo uII4pI4He. Be;nu.ruua ryp6yreHTHoft cxopocrrl B Harrrr,rx MoAe-
nnx 5-10 Hl,r/c.

Cootuorueul4fl l4llreHcr{s,Hocreli B "rrrrHr,{Ex }Io, I{B u K Ca II, paccuraraurrbre
rro MoAeJTEM prac. 5, ocralorcr B rex rrpeAeJrax, r(oropbre rroHatsbrBaror ua6.nrogae-
MLIe CooTHoIIIeIIIIfl, IIoJIyaIeHIIbIe s [6] uo 6onr,Iromy KoJrr.rqecrny r[.noHxynon.

IIepexo4ur,r H paccx{orpeHrrro Har4N{eHee flpr{r4x yBJroB r!"noxxy.noe (pwc. l,
paBpeBLr 1,2 74 lr 15.09). Haurra BbrBoAr,r o sbrcoHofi rJrorHocrr4 xpouoc{epur,rx
cJIoeB SJror{ItyJroB, cAeJIalrHbre Bbrrrre r{ n [6], orr-rocr4Jrr,rcb n S.noxHyranr cpe4neft
ra 6orr,ruoft flpr(ocrr4. flpodlrn;nr.r ,rrurrufr. cra6brx S.noxHy;roe oqeur, tralo orfllrqa-
rorcfl or rreBo3My[trerJurrx upoSrnrefi, noarouy ecrecrBeHHo oir{r4Aarb, uro u Sra-
Sr.IqecHI4e yc.rloBl4fl B TaHI4x dlnoxnynax 6ylyr r,raJro ol'Jrrrrrarr,ctr or ycnonrafi n ue.
Bo3Myrr{eHHofi o6nacrlr. Am r.rrrrepnperaqlrra npoiflrrefi cla6brx rpnoHHynoe urr
rIpoAeJIaJrI4 Br,Iql4cJlerrr4fl AJrr rroAeJlefi tpex rranos: 1) n uogelra yBerr4rreHa TeM-
rleparypa T (LT < 400 I() no cpaBlrelrr{ro c reMneparypofi Mo[err.r uenoauyrqeunofi
xpouocSepr,r; nJroTEocTrr Tar{afl H{e, HaR B }[oAeJir4 r{eBo3N,ryqeHHofi xpoMoc{epu;
2) n rrto4enra yBerl{rrena rlJrorHocrE (e -1,8 paaa r4Jrr,r r{er{brxe) uo cpanueuraro
c rrJrorr{ocrr,ro B r\{oAeJrr4 nenoarryrqeunofi xpouoc{epr,r; Terrneparypa ocraercfl
rar(ofi )Ke, KaH B l,roAeJrr{ rreBoaMyrr{euuofi xpouoc{epbr; 3) n ruo4enn yBeJrr4qeHa
I{ TeMnepaTypa r4 ITJToTHOCTL.

Hexoropr,re r4B raxrrx r,ro4erefi iloxaBarrr;r Ha pr.rc. 6, a reopeurqecxr{e upo$u-
Jrr4, coorBercrBylouu,re arr4r\{ MoAeJrrM,- I{a pv.c,7 ra B, OxaaaJrocb, qro Bce rpr4
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Tr{na r'roAeJrefi Aaror npaxrr{qecxr{ oAr4HanoBr,re ro tfoprre npoSnlu. lloarouy or-
IlocI4TeJrbIIo tfroxny"non lraroii frpr(ocrr{ [rbr rre ]roinerr cAeJrarb orrpeAeJrer{Horo
Br,IBoAa o ror,r, xaxoli r,r3 AByx napalrerpon (T umt ns) So.lrure r43r{errflercfl rrpr.r
nepexoAe or i{eBoaMyrqeuuofi o6;racur H cpnoxxy,narr. 3gecs ueo6xo4ullo orue-
TI4Tr, rlro npl4 pacqere uo4e.rrefi c;ra6r,rx S;roxxyror NrEJ r{e crper,rrrJrrrcb [o.tryqnr6
rrorrrroe corJracr{e reoperr4rrec}(ux u sa6lroAaer{brx npoSr,rneft FI, K Ca II uo {op-
Me, Ho IrcxoAI4JII{ fJraBlrrrr{ o6pasolt EB BerII{qIrHbI aN,rr{ccr{I4 B IIeETpaJIr,uoft sacrrz
atrax .nlrlrrnfi. Art xopotrrero corJracr{fl Teopr{rr c Ra6.nro4eru,rflil{r.r B AaEEoM cJry-
qae seo6xoAr4r,rbr pacqerr,r c Harr.rqr{eN{ JryrreBr,rx cHopocreft. Taxux pacqeroB MEI
IroHa He [eJraJrr4.

Teopernuecxne npodur.nv. turtuit tr4H-rpr.ru"rrera AJrfl uoge;reft cila6brx {nonHy-
flon (uoge.rur Ha pr4c. 6) uoxasauu Ha pr{c. B nrrecre c ua6lrc4ae}rbrl{r{ AJrrr paape-
sos 7-4. 3ru nporfu;rr,r npaxrr,rqecxr{ He orirr{qarorcrr or upo{lrrefi uenoauyuleu-
Ur,rx O6;raCrefi.

B eaxJrro.IeHue c{opuyu{pyeM ocHoBHr{e BbrBoArJ r{ peByJrbrarbr. Pacc.rurasrr
MoAerIr,I {noxHy"non, rrrrreprrperrrpyrcqrle na6.rrrogeurnfl rrflrr{ cr{Jrr,rrbrx :lr.mfi.
Ca II (FI, I(, IB49B, )u8542, h8ii22)) 4;rn(r.noxxyroB paarr;rquofi apxocrra. Mo4e-
Ju,r, noltyrrerrrrbre ,qJrfl yBJroB rfrroxxynon c Har,r6onr,ruefi rpxocrrlo, 6ruaHra n
Mo,(errrlr, paccqr,rraHuurr u [6] rro Jrr.rur.rflrrIIr, HB u K Ca II. fl,norsocrE, B arrlx
MoAeJrflx fia *2 nollrrAr(a Br,IIIre n.rrorrrocrr4 rreBoBrryuleHnoii xpouoc{eprr.
Be,;rra.nrua typ6y;renrnofi cxopocur 5-10 xrr/c,

IJaparreTpr,r rro4elefi gna c[.rroHxy,ros c lratrofi .rrpnocrr]ro orJrr4sarorcfl or
naparrerpoB xro[eJrr.r HeBoBrlyqerrrrori xpouocr[eprr Jrr,rrrrr rrear{aqr4reJrbrro: paB-
Jrrlrrr.re nJrorHocrr,r ne 6onee uelr n 6 pae.

Anpenr, 1986 r.
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r{ccn EIOBAHpT E JrmHEr[HOlil
rIoIfPr4SAUr{U yCOB

,4. H. Ea6un, A.H. Hona.nr,

Onucusaetc.E MeroArrna ua6rro4eurr rroJr.Eprraaqlrrr cofiEeqrbrx aMr{ccfioEEhlx o6paaona-
rLr,ir n'airLuu Ho, uoanoarrculaE Ba oAEy axctroBr{qrrro fioryqr,rrr ua oguoft {otouracruune
qerbr-pe rron.ffprrsaquouuBre cfier(TporpaMMbr oAuoro r,r roro Ete ytracr(a Conaqa trpta qerbrpex
troJrorfieEr.rffx oceft auanraaaropa ruretuoft uo.napuaarlrrrr, paafivrrarorqr4xc.rl Ea 45o, Ilpen-
uoxessut MeroA rroBBoJI.Eer orrpeAejrrrrl Bce [apaMerpbr fiuueftuofr rroJrEpr{Baqr,rrr r4Bilyqe-
E.Afl.

Ildrlnogarc.d peBylbrarbr lrccJreAoBarr.rff rroJr.Epr.raaqrrrn aMrrccfifi ycoB r'oguofi anrr,rnuot
o6.nactu, rrpoBe4euroro tro trpeAfiorr{eEuoft uerograne. Onpe4ereurr meuesr uo.r.dpuaaqrau r ee
paclpeAeJreu4e ub nourypy, a rar(me aar{Myrbr rrJrocnocrr{ rroJrflpr.raaqtrr{ ycon. flolryveno, qro:.
!.) ewtccun ycoB tron.Eptraosaaa Iro BceMy RoETypy, BeJrrrrrtrEa rroJrffpr{Barlrrr4 rruorAa nperrr-
maer 20o/oi 2) unocxoctr roae6aurrft aJrexrptrqecxoro Bexropa oprreurr,rpoBarra paBJrtrEEo Aarr(e
A;rx 6nraanux ycon;.3) Eexoroprre rtpytrElre ycbr cocro.flT tB paaflr.rqtro rroJrflpr.raoBaEubrx crpy6-
TypEbrx aJreMeEroB.

INVESTIGATf ON Oe LiNEAR POLARIZATI0N OF MOUSTACHES, by A. M; Ba-
bin, A. N. Koual.- An observational technique to estimate linear polarization of solar
emission features in H,r-line is described, permitting to obtain a set of four polarized spect-
rograms of the same region on the Sun at four positions of analyser through 45o during one
€xposure. The proposed method permits to determine all parameters of linear polarizatrion
of emission.

The results of investigation of linear polarization o-[ moustaches in one active region
are presented. The degree of polarization dnd its distribution along the Ho-line profile as
well as azimuth of polarization plane for moustaches emission are calculated. We have
found that l) the emission of moustaches is polarized along the whole Ho-profile, the degree
of polarization in some cases exceeds 20 per cent; 2) direction of polarization for different
moustaches of the active region is different and varies remarkably,even for adjacent ones;
3) some large moustaches consist of individually polarized structural elements.

lzlcc.negoaanue JrrruefiHofi rorrpraaa \av Dnrtccltrr ycoB Barr{Ho, c oAEoft cropo-
Ebr, AJIS BbrEcEeErdfl upuponlr aroro lrHTepecEoro _trpoflBJreHrrfl cofiHeqHoft axrrarl
EOCrtrt,.BrrepBhre ocr{oBareJrbEo uByqeHHoro A. E. Cenepnrrrra [1], a c Apyfofi, IIo-
roMy, qTo ycbr B rreHoropoM cM.brcJre poAcTBeEHbr Bctrbrmr(aM. A. E. Cenepurru
6rr,iro o6uapylr(eno l2lvnAaJrbueftrrreMrreoAuor(paruo troArBeplr{AeHo npu Fa6ruo-
Aenrlflx c xopomrM npocrpaHcrBeEnbrM paaperneHr4eM, qro Bo Bapr,rBEofi {aae
aMvrccu.fl. Muornx BcrlbrltreH cocrour rra cr(oilrreHlrfr ycoB. Itpol,re roro, yc6l BoBHu-
ftaror B Tafiux ,fie. Mecrax tro crpyr(Type MarHr4Trroro florfl, RaK r,r BcrrbrrrrHrr: B
MeCTaX HOI{TaI(Ta, CHpelqetrus IIJITI paBBerB[re] ]dfl floJlefi paBJII4qI{brx uauparineuuft
[3, 41. floatouy Bcrlbrlxxu rr ychr Moryr npeAcraBJrflTb co6oft rro4o6ur,re annenr.rr,,
r(oropbre riporacxo4nr Ea paaHr,rx ypoBuflx coruequoft xpoMoc{epbr u paBrrrqa-
IOTCTT ilO MOUIHOCTTT.

flponegeuuble HaMr{ panee I5-71 {ororpa{uuecr(r4e rdccJreAoBaurirE.rrlHefiHofr
troJIEpI{3aqI{r4 ycoB B [tl4]r.tTrt Ho (cuexrpaJlr,Hble ra c Ho-{lr,nrrporrr) trofiaBaJrr{, qTo
aMrlccrdr ycou 6rtra^er^rl.oJrflpr43oBaua. Ctenenb.noJlflprdaaur4rr B HeHoropbrx cJty-
qasx Bhtcoxaa (4o 25%o). Tanas Bbrconafl crerrenb uoJrrpuaaqrr[ fiparxoBpeMeu-
rra, oEa Ha6rlo[aercs 7-B MI{H, Ho Mo}r{er rroflBJlflTr,cfl uecxonrxo paa na npo-
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Tfl?r(eHlrr4 )I{I,ISIIU yCOB. B.ocTaJlr'Eoe BpeMfi IloJlflpll3aql4fl ycoB IIe Bblxo[trr 3a

optnt4u, orura6on laaruepenuft, r. e. o_Ea 6oJlee cla6as 1anr soo6tqe orcyrcrByer'- 
Ha6ilrcgegr4fl, Bbrtrd;1neflEble c Ho-$ulltpoM I4 Bpaqarcqeftcs uuactrasrofi

tol2 lns. oAlroft afiTr,rBEoft o6nacrr,r s6ruau HpaflJoJr[IeqEoro Alrtcna' tro-BBoJIUJIE

Oqerrr4rb aBUMyT IIJIoCKOCTI1 IIOflEpI4saIII{u yCOB. Hanpan.neu[e rryrOCnOCTlI TIOJIfl-

pr{Barlrllr sMttcc:ltvr uByqeHHBIx ycoB 6buro c oArroft cTopog;r trapaJIJIeJIbHo BoJIo-

itonqa*r cr{creMbr AFS (xoropbre r{epa_BpbrB.so cBflBagbr c ycaMrr r4 corJracuo cy-

rqecrByroqrrM rrpeAcraBJrenr,rflM [8, 9] sslslorcs MarepI{aJIrrBoBa}rHr,rMI{ cr{JloBbr-

MII JT1IHIIITIMII B6IXOAffII{SIO MaII{IIIT}IOIO IIOJIfl), HO B TO )fie BpeMf 6,llUanO fi Hatri

paBJIeEI{IO Ha qel{Tp coJlEeqEoro Ar',IcHa'' 
flprlrr,renfieMbre naura pauee MeroAbr Ha6rroAeHl,rft Jrusefiuoft troJIflpuBaqurl IrMe-

Jrtr Eer(oroplre EeAocraTHId:
a. CnenrpaJrbrrbre Ea6flro[eHrirfl rrpoBoArdJrrrcb roJIbKo rrpr4 o[EoM rroJlo]fieErrtr

urro"r*opu- (nuyop"rorrrnsroqeft rrfqgvrrr). Ero ocra coctasrsru yroJr 145"
C EaupaBJreHIIeM tqeJII{ CueI(TpOIpa{a. flOarorvry MbI Ee MOIJII{ C AOCTaTOTIHOtr TOII-

HOCTbIO OlpeAeJII{Tb HII OpIIeETaI{I4IO trJIOCfiOCTI4 IIOJIflpI(3aqI{I{' HI4 BeJIusuHy cTe-

IIeHI4 rroJlflpll3aqr{u lICCJreAyeMbIX ycoB:

6. IIpr'[ctroJrr,BoBarrr{rr B KaqecrBe aHaJrr{Baropa rr4nefiEoft trorrpr'I-B_ar{TT

BxoAr{oro ,or"porgu H* u"rep{epeHr{r{oEEo-rroJrflprrsaqrlo}IEoIO {ra.nrtpa (?Ino)
u {aaonoft trilacrlruntr ?vl2 SumtporpaMMbl npu paa1uqrblx IIoJIoE(eEI4Ex IIJIac-

irii" itZ troilyqailucb neo4nonp-ervrenno. A rax ran rpxocrs ycoo 6rrcrpo ua-

MeEfleTCfl CO BpeMeHeM 11a CTaAI{II paB1opagl4fl, a Tal(?{te IICIIbiTbIBaeT fiOile6auufl

B reseuueoCno;rroft {asrr [10, tl], To ero MorJIo cl(a3arbofl Ha oIIpeAeJI-eEutt' cre-

Iregr4 TIOJIflpI{BaqI4I4 , 
"" 

urronyta, BrrCtpue IIsMeIIeHI{fl HaqecTBa r'rao6pameuuft

iraxxe Mor;u BEocr4rB o[u6fiI,r-B pupe4e.nreubre BeJrrrqugr,r. Ha6;rroAeutrfl c rdMero-

. rrlr4Mcfi y 11ac IIIIO B. Halle ue Aalor BoBMorI(HocrI{ u3yqarb pac[petreJlegtre

IrOJIflpI4BaIIrlr,r uO ItOHTypy 1\rgi:,rL1 Taft l(afi MafiCI4MaJIbHbIft BbIxOA B I(pbIJIO JIII-

trLru iT,o rre IIpeBbIIuaer 0,5 A (upu [pIIeMJIeMoft BeII4sI4Ee (Ilapaarlrnbrx)) Mal(cll_-

ivryuor n npotrarouO,noll(11oM.KpbIJIe). A grn nrr6opa MexaEI{3Ma' trpllBoAflrr{ero

n. trOflBJIeEI{IO JII4HeftHO IIoJIflpI{SOBaEEOIo I4BIyrIefUfl' Ba}I(Ho BEaTb I(aK Ha-

rrpaBJIeHI{e trJIOCHOCrI4 IIOJIflpl{saIIIIII' TaI( U pacflpeAeJIeII}Ie IIOJIflpI'I3.aI{U[ tro

noHrypy iluflrdvr.
Viiioq, rd3 lrBJro?fieHs61'6 sglru€, urr upr,rru.nr.l K BanflroqegtrrIo' qTo AJrfi otrpe-

[eJIeIIIIfl BCex [apaMeTpoB JII4IIeltuou nonap:a1ar\u1t aMIrc-cIloE]IbIx o6paaonauufi

ueo6xograurr oAEoBpeMeHELIe Ea6JIIoAeHI{fl Idx IIo xpafiueft Mepe [pII rpex IIoJIo-

)r(eErrfl x aHaJrr4SaTopa.

IIpn cuerrpaJ1r,Hllx IIccJIeAoBaII6Ex ycoB aTa.- sagaqa 6rrra peurera Halul4 CJle-

nvrouirau croco6oM. B SoHa.nruofi unocxbcru gra{panqro,Horo crer(rporpaSa xo-

ffiffipr{" Hf-Z ,, onuoft rt roft ,*(e Sororilacrrasne crpolrrrlrcb nao0g-1tx3111

[Byx ctrel(TpoB B o6JIacTr rr:lrE'frv- H.,, paaueceEEbre Ha AocTaToqEoe paccTofEl4e

:-)v
-/ _

-"x'
pnc. 1. OuCu.recxas cxeMa cfler{rporpatfa ltl-2 gna r,rccJleAoBaHlrfl nuneiinoii [oJrEp[3aqr{I4

S - BxogHarr qcJtb ctrcHrporpa{a, Cr - HoJrJrr{r{arop, G - lu$paHullol{Htltt pcruerl{a, C, -- IiaMeplloe :lcIJ-

r(aro, lI{1 ti Mp - nrocfixe scpl{aJIa, Pt il f)2 - norflpl{3aqlro}lHHe np[3MLI' -E] - dlo'rorJlacrlrn(a (locltr pc-

IXeTHil G Cfie(Tp 1V nopflEl{a - CtrJIOUHatT JIIIEIIfl, a CreHrp III trOpflAl{a - UITpllXOBafl lUUllA; macuTa6

rrc co6rror(cg)
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Pnc.2. flor.tpuaaqrrorrrrafl crror{rporparmra ycor 14.11 1985 r., 09lr1gtn U'I (trrnray IV uop.tTlort
crrer(rpa, BBepxy III rropl4on)

rro Bbrcore r4 rro aBr4r,ryry. cneHrp IV uopa4xa crpor4Jrcfl o6r,ruur,rM uyreM (puc. 1),
a cuer(Tp III uopn4xa - c rroMorrlbro AByx AofloJrHr,rreJrr,r{brx rrJrocHr,rx Bepr(aJI
(uocre gu$parqroHuofi peruertrr G Eylr{Hbrfi yqacror( crrenrpa III nopn4Ha ue-
pexBarr,rBaercfl BepxaJroNr M1, HanpaBJrflercfl Ha BTopoe rrJrocxoe Bepnailo Mzl
AaJree Ha HaMepHoe sepKaJro c, v. ua $oroar,rynr;cfiro E).

flocrorr,xy craBr,rJracs Ba[aqa rrccJreAoBam o6pasona:ut4fl, 1rilBwne H 4u{-
paHI{rroEHoMy npetreJly reJrecxorra, To oco60e Brrr4MaHrre 6m.no y4ereuo xopo[reMy
coBtraAeurrro {oHycoo (uo 4eranau) 4.nr cuextpon III u IV nopagxoB. Mbr Boc-
troJrIrBoBaJIIrcb peKoMeHAaIIr,IflNIr{ flupca U2l w Ao6uBailI{cb aroro rryrervr se6orb-
ruoft pac{oxycrrpoBltr{ RoJlJrr4Maropa.,(.nn BbrpaBHraBaur,ra oingrqeuuocreft n III
u IV nopagfiax Mbr qacrr4rrHo aa4raa$paru.rapoBaJrr{ BepnaJro M, n aatpaBJreHr{rr
p,vcrrepcfrr,r (vro6nr He yxyArrrarb paaperrrer{r{r no gera.naru).

1l

,'"...'
'i :::,'



Anaruaaroprr ruuefiroft troJrEpr,raaur{n (Inyupe.noMirErcqr,re trprraMlr lra mna-
Ta I{ C.TeftJIa, Ha}r{[afl ItB noropbrx Aaer ABa opToroEaJrbEo noJrEpusoBaEEbrx nyq-
ma) pacno;raraJlr(cb s1nfia:a {ona,nruofi trJrocfiocrr4r ctrenrporpa{a na paccroxuuin
10-15 cu or {oroeMyJrbcr,rrr. Ocr upusurr, pa6orarorqeft n IV ropffAne, cocraB-
JrflJrrr yroJl 4-45" c EarrpaBJreEr,reM rqeJru ctrenrporpa{a, a. pa6oraroqefi s III uo-
prAr(e 0lr 90". B peaynrrare Mbr Ba oAEy axcnoaurlrtrc [oryqaeM qerbrpe uoJrflpr,rBa-
qrrorlrble ctrenTporpaMMbr o4uoro rr roro E(e yqacrfta Co.nuqa trpu rrerbrpex rro-
Jlolr(eEl{fi x oceft auanuBaropa rusefi soft rroJrrpu3ar{r4r,r, paBiluqarorquxcfi ua 45o .

ftro ouracansoft uero4nxe 74.11 1985 r. ua [tI-2 6114r,r npone4eurr ua6nro4e-
EUE paBBr,rBarorqeficn axrussofi o6nacru n SE-raagpanre (p : 0,86), n roropoft
Bce BpeMff IrofiBJrflJrr{cr ycrr. HeupepbrBuo craur,rpyfi amrr{Bnyro o6racrr rqeJrbr)
clrexrporpa{a ra nu6upafi. MoMerrrbr xopofiero KaqecrBa nao6paxreurfi ea 6oree
seM 2 qsa6.nroAeuuft (c 07ti0$m ro 09n25mUT), nonyuu,rr:u 40 crrerrporpaMM ycoB.
Ctrenrprr{ororpaSupoBairrrcr, EarrJracrunnax Kodak II F c Dr(ctroalrrlr{firvrra 0!,12
(upu ruupraue nxognofi qeJrrr ctrer(rporpa{a 0,1 uu, rrro rrpr,rMepHo coorBercrByer
I" Ha Conuqe). O4na raa troJryqennBrx ctrer(rporpaMM trpr[BeAera Ea puc,2.

2. O6pa6orxa
flrn {orolrerpuuecroft o6pa6or:xz 6rrnu or:o6par,m 72 ryqmrdx cuenrporpaMM.

rlro6u oupeAeJrr(Tb napaMerpbr rroJrrprrBaqrrr{, rraM Ey}nuo safitfi uETeEc[IBHocrb
gvrvtccufr ycoB, a ran)fie HeBoBMyqeEEBrx yqacrxon Coruqa Ea Ka)fiAoM trB rlerbr-
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o - r: I\r nopfltrHe crrer{rpa, 6 - u III lropflA}re. BBepxy aMuccrr,, y0oR r\rl c oproro-{aJlbHlJx toJlfipu3aq]If,x.
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1985 r. , 08h07m32s UT

pex cflexrpon, @orouerpraqecnue paapeabr [eJraJlr4cb BAoJrb IratrpaBJler{rrtt At4.c-

flepcrrr{.,[,lr nrraoneHufl Haruqrtn rroJrflprraalll4lr Ha]fiAafl napa oprorouaJrE,Ho
noJrflpr{soBarrHbrx cner(rporpaMNf o6pa6arrruaJracb rro TaHofi ]I{e MeroAl{r(e, Han
14 s [13]. B peay,nr,rare N,rbr fioryqr,uu.r xo[ crefieHrt rroJrflprraal{I4r{ c AJII4Hofr BoJIITET

nrfl $oroMerpr,r.recnr,rx paBpeBoB BAoJrb aN{rdccr{r{ ycoB Ir xo[ c AJII,rHoft nonutr rauct-
pyMeHraJrbEoft florflpuaarlr.ru (4ra ofipe4eJrelrua xoropofi r4crroJrr,BoBaJIcfl ctrer(Tp
ueooanryrqer{Hoft o6Jracrr,r colrTerruoro Ar{cxa r{a rex }Iie clel(TporpaMMax). flpu-
Mepbr rroJryrreHHlrx pacflpeAeJlerurft upe4ctaBJrel{br r{a pr4c. 3 tt 4,

(Dorouerpnfl ycoB B[oJrE, Ha[paBJrenr4fl [r4crrepcur,r [oHaBaJIa, qro B Tex cJIy-
qaflx, norAa 3Mr{ccrrE rroJrflpr{3oBaEa, froJrflpr{3aru{fl rra6nrogaercrr tro BceMy noH-
Typy, r{ ee pacnpeAeJreHr4e c AJlr4r{ofi BoJrrILr r4MeeT TaHofi }He BrrA, Han I4 paolpe-
AeJrerrr{e r4uTeHcrlBr{ocrr{. 3ro ronoplrr o roil,r, rrro rIoJIflpr.IBoBaHa r4MeEEo al\{uc-
cr4fl ycoB, Tar(HaHee BHJra[B I4HTeHCI{BHOCr6 pacrer r( IIeHTpy JII{ErrI{ Hr 4O paC-
croflHrra rrpr{r\{epHo I A. Boupoc o noJrapr,raar{r4r.{ rloJrocor( Helrpepbruuofi amuccr,rr.r,

r(oTopr,re qacro EBJTflrorcfr llpo[oJr]r{eHr{er[ ycon, tpe6yer crreqr{aJlb}roro paccMoT-
peur.rfl, ran Har( B HeHoropbrx cryqxsa 6r,r"na o6uapylneua nr,rsefisas noJIflprdaarlldfl
:flAep Herpepr,reuofi atmccuv 1741.

,("nr oupe4eJrerlr4fi rrapaMerpoB nnnefigoft ffoJrrrprrBal{Irtt Durr.ccurt Mbr BbrAe-
.Jrflflu (qucTylo) ail,rr4ccr4lo ycoB, T. e, BbrqrrraJrr{ r43 na6nro4aelroro aMrrccr{orlHoro
norrrypa Hor{ryp trrtrlr^lrr4 I{,, n uenoeuyulenuofi {oroc$epe. Tan xaH rraN{ IretrB-
BecreH Horrrvp I{o, ua noropr,rft HaKJraALIBaerctr elu\rcctrfl ycoB, To B HaqecrBe
Bbrrrr4raeMoro urr 6panu cpeAuufi nogryp Ho n ueaoalryrqeuuoft {otoc{epe. Mrr
rroflysalru ero rryreM ycpeArleur4fl Tpex-rrerblpex r(onrypon Ho, nonyqeunbrx trpu
$orouerpuuecnr4x paapeaax aHrI{BIIofi o6ractz s6ilueu ycon (c o6eux cropoH
or auraccur.r) . flpr.rueprr pacflpe4eJreurrf c 4nrauoft BoJIr{br ua6nrtoquoft euuc-
crrrd ycoB Ah, ilpuBegenuofi H r{enpepr,rBuoMy crler(rpy, B oprorotraJlbuo rroJlf-
prraoBarrrrbrx fiapax cner(rpoB III u IV flopflAr(oB rar(E{e rlplrBeAelrbr na pttc. 3 w 4.

flplr cporolrerpr4rr o6napynrunaerca, qro DMr{ccr4fl peaxr{x qernr,rx ycoB r4Meer
ogranaxonr,rfi Br4A r{a crrexTpax B paa}rbrx rroJIflpwaarlr{gx. Ho B Ireroropr,rx cJry-
qaflx Br,rA eunccr,rfi HacroJrEr(o paaflr.rqeu, qro [axe rpyAlro oro?r{AecrBl{T6 oAHr4

r4 re )r{e roHnocrpy}rryprrrre AeraJrr{ r,r nr,r6parr, Sororretpnpyelrrrfi ysacron. flo-
rsroMy AJrfl pfl[a ycoa 6rrnlr cAeJraHbr {orouerplruecxr,re paapeBbI [eprIeHAr{I(yJIflp-
r{o HanpaBrrerr4ro Ar{cflepcura. flpr.ruep6r raxr{x paapeBoB [pIrBeAeurr ua prac. 5
u 6. Mero4 o6pa6orxu aHarorr4r{eu rrprrMeHeHrroMy B [15]. I{a puc.6 BrrAHo, sro

'4

r,

6rt8 6tr 6Z

Puc.4. To lfie, uro Ha pi{c. 3, no 4rx ycot 14.LL
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Pr,rc' 5. (Dotolterpnuecnue paBpeBbr ctrel{rporparnrbr ycoB treptrerrArrr{yJrEpHo rrarrpaBJreHr.rK)l
Arrclcpcl{I,r B opToroHaJrElrbrx troJrgplrSaqILfIx
o 

- r IY rtopflJ(ric ctrel{rpa, 6 -- B III nopnnFie. Vcrr 14.1t ll985 r., 09h10m UT, Hpact{oe Hpbrr.r. (tnJrr-,ilr}lbru
II Ill'll]llxoBble .rlrIIII{I{ - n cnerc o6r,InuoBe}IHoro u fleo6brHHoBefl}Ioro .Jryqa. Ilo ocrr a6cqlrcc - 

paccl'ocrrilr
lla llel'I'Icrpol'llallllc, orcrllrrbIBaeNIbIe or ]lefiepa; rro oclr cl)ArrHaT 

- rrIlTeIIcrlDItocTr.I B nIJOrrSBOJr,rrblx eJlilHu-
rlaL

/ 'f /o /5 /'tu
Pnc, 6. 'I'o nte, qro rra prrc. 5, rro Arrrr ycou 14.11 1g85 r., 07h3ttn31s UT, cnnce ripuno
IIa Ilrlc. a{ qepr0qliarIIr }'I(:l3aIILI rrecraj coorlorcrtsyr(rrr(lc 'roIrI{oc1'Il-y}ir}'l.lIIriu iur0nror{1.anl, orrrorrenrrLrnr lra
puc. 6

R 1'e-\ CJlVrlafl\, TtOl'Aa yCbl tlNleloT AOBOJIEHO 6O,rutUrre pa3Ilepbr , Orrrr COcl'OflT Ita
orAeJrbHblx, pa3rl{qlIbrxf o6paSorl rIoJItlpl{SoBarr}rblx DJre}Ie]lToB. Peanruoc.lt ta-
Hux a,IIer[e]IToB rIo[TBep]IiAaercfl r,rx IIotrrr,r noJrr{ofi nor]Top'Ierrocrr,ro Ha Atsyx
ctreHTporpalrtrax, rroJrytrcrrrrbrx c IrHTepBaJror[ 1m20s. TaHne Barrr,rcr,r iloIIepeH
AI4Cilepcl4l,r rloBBo"rrflIoT onpeAeJrI4TIr trapar{eTptrI .ltr,tHer,luoit rroJrflpr.{Baru,rra r gannol:i
AJII,IIT e BO JT ITbT A Jr fl O TAelr,Hr,IX IrO Jr fl pr,r S O R arrrurrx a"t et{errTo B .

3. Br,r.rracJrerrr4e rrapailrcrpoB rroJrrrplraarluu

Paccltorpr,rlr renepb rroJrrrpr,rBaqr{olrrrrle rapaxTepl{crl,rRr,r rTarrero arra"TrI,rBaro-
pa JrI,IHefiEoit no.napr,raaqr.rr,r c flor{orrlbro rrapaNrerpoR C'roxca. I]acnono;rilrB nepe[
nxogrroli ilIeJlbro cneKrporparla uo.[npor,rA c r,r3BecrrrDrxr rraupaBJ]eHt.renr ocr,r npo-
nycfialllrfr lr rra6nro4aa n (roxanl,uofi n"irocxocu.r cneKTpol'parlta uo.rrflpr.rBatlrirorrrrbre
cIIeItTpbl'r. Bpan(el{r{eNr no.rrspor,rAa [o6l.rBaerrcrI r,rx noc,lreAo]laTe.rrbrroro r&Jrr€Hr,rfl,
oTr(yAa HaxoArrilr opl4errTarlr4ro noile6arrr.{fi DJreHTpr,rqecHoIo Rer{Topa ll perr,rcrpr4-
pye].Iorl cRerc IIa lralIiAolli [rB a]eTr,rpex rroJrflpr,rSarlr,rollrlbrx cner{Tpol'palrl{. RBoAfl

llt
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.ilapalrerpbr CroHca I, Q, U orrrocr4reJrbrro ropI4BoIrraJIsnoit u aeprraxa.rrr,uoft
,OCeft o6qeupl{HErbI\,I cnoco6ou, tlll II&IIJ"IIU, sto s III noptIAHe pelI4CTpI4pye{CE

.r4sjryqsHr{g' Ha Bepxrre}t creHrpc Iu:0,5 (1 - 8), Ira Hr{iI{Her{ /,,:0,5 (1 *
+ 8), a n IV noPrgHe: 1, :0,5 U + U), 1,,-0,5 Q - U)'

Paasocrs r,rHTeHcr{BHocreft Ha coorBercrnvrcql,rx u3o6paineuuflx' orHeceH-
iflble H II-\ CyNI['Ie, AaIOT OTI{OCI'ITeJILHLIe BeJII{SIHbI QII U UII:

(In - I,)lQ, -l- 1o): Q/I (cnextpr,r III nopn4xa),

U, - I")lUu * 1,,) : UII (cuexrptr IV uopaaxa)'

!,.,rr onpe4eJrelrrrfl T, yr;ra NreiriAy Ha[paBJreHI{eN{ I{oJre6alluft alexrpualecro-
,ro Be1ropa r{ ropr,rr-}orrraJrr,}roft ocbro (orctIurlJB&e}Ioro nporl,{B qacoBofi crpeJrr(I4)'
l,r P, crerellrr noJrtrpr{BarIr{r{, BocrroJrLByeNrcfl I,IBI}ecrHbl}{Lr coorl{orrreHllqtlll, cBtI-

SbrRaroqr,rr{r{ r{x c napalferpaNILI cToHca:

QII: P cos2y, UII: P s:r 2y rr P: (Q'+ U2)'/'lI.

Peay"nr,rarr,r sr,r.tucfleuui{ [peAcraBirertst s ra6rl,r4e, Q - a3l'Ir{yr rlJrocxocrll
Ho11e6aHufi aJIeHTpl{rrecxoro Ber{Topa, orctll,ITrrtsaelrsrfi or HanpaBJIe}II{fl r{a I(ei{Tp
CoJrrreq[oro [[IcHa rlo xo4y tr -- N - \4r - S. B nplnreqaullflx orN{eqeilbr IIa-
flpaBJrerrr,rfl {orouetpnuecnrrx paapeao]} npr,r o6pa6orxe crlenrporpaN{r{l a raltrrte
flpltocrL ycoB.

P, ok t, rpa;t HaIpaBre[[e
pa3pe3a

fIolel;eti
llrrcrr0pcrrrl
To xre

)
))

)
)
)
))

))

)
))

)
)
)

B;1onr
AlICflEPCIIII
llo H{e

.EpHocrb
ycoB

Ctou"rt ertlo
yct)rJ

)
)
))

)
)
)
)

flprirrc
Cla6r,to
flprirre
C.ua6ue
flpriire

)
)

C"rra6r,re

HarrpaBreHrre
pa3IJesa

To arc
))

Ilorrcpori
l(rrcII0pcr[r
'llo xre

)
)
D

))

Bgorr,
lIirorepcrII,I
To xre
Ilonepen
llrrcrepcrlr'r
To rHe

)
))

13qo.ur,

Arrcnellcrlr'I

flpHocrL
ycoBP, ok {r, rpaA

82
124
123
90

-Ja)
69

flpnlre
Cla6ue
Crtorrrolrre
ycoB

))

)
C.na6uo
-flpture
C.ria6r,re
flprttle

Cna6r,re
flpnrrc

C;ra6r,re
flpntte
C:ra6r,re
flplurc

22

12
l-r

17
2
11

7

lt
:!+
11
ll
2
1+

16

I

116

96

-1{-)
116

75
,t1ir

93
Itl
3:l

120
112

2
an

8,S

92

29

t'2
12

t6

1t)
2l

8

t0
ii
8

t0
6

t8

1rl
I

tr/
57
78

79
69

86
58

-13
72

4. O6cyx4eHr{e peayJrbraroB

Haurefi BaAaqefi 6rr.na oTpa6oT xa Mero[rdr(r,r Ha6flro[erfifi r,r o6pa6orr(r,r [Jrrr
otrpeAeJreHr4fl rrapaMeTpoB JrrrHefiFoft uo,raplraaq[rr DMrrccrrorlHr,rx o6paaonauufi.

Ha6nroAesu[ ycoB BbrrroJrHeubr roJrr,rto [Jrfl o4rroft axrtrBrroft o6ractra. flony-
qerlHr,re BeiluIII[Hbr cTerreHr4 rroJrflpr{3ar{r{r4 ycoB r.I EalpaBJreHr4fl KoJre6aHr,rft EIeHT-
prlgecr(ofo BeKropa fisMeHfrorcE B [oBoJrbHo rrrupoKr{x IIpeAeJrat.

flpe4ctaueHHoe rra rr{crorpaMMe (puc. 7) pacupe4eJreurre Ha6rroAaeMbrx aBr{-
MyTOB rrJrocfiocTr4 [oJlflpr43al{flv ltccileayeMblx ycoB orHocrlTeJrbHo EarlpaBJreHr4fl
Ha IIelITp C0JIHeqHOTO [r{CHa yI(aBLIBaer Ha TO, qTO B AaEHOft aHTI,IBEOfi O6naCru
EarrpaBJrerrr{e rroJrflpr{3a\vw [,rrfl 6on},IuragcrBa cryqaeB 6.tume H 90o. Telr IIe lre-
Hee \laMerrer{rre aarrMyroB B BHarrIaTeJIr,Hbrx rrpe[eJrax (latxe !,ilfl 1fiulnax ycoo)
Molr{er yr(aabrBarb Ha cBflBb HaupaBJler{flft unocxocud rroJrfiprraar\avr c Ea[paBJre-
IlrdeM MarEr4Trrolo fioJlfl, flocxonsHy ycbl rrofBJrflroTcfl B MecTax cxperqeuun ranu
paSBeTBJreEr4fl MarEr4THbrx rroJleft frporlilBorroJlolnHbrx rrailpaBJleEr4ft, to ecrecr-
.BerrHo pasrroo6pasr{e a3r{MyToB rrJrooHocrr4 lroJrflpr4saqraz. C [pyroft cTopoEbr,
'ycbr cBnaatrr,r c BErxo[oM HoBoro Marurrrnoro uona (AFS crpynryprr). I4cctego-
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BaHuE AFS uonaarrnarci, qro BLIxorEIqI{e apHr,r MarHI4TEoro rroJrfl I,rcrrbrrblBalo?
cynlecrBeHHbre r{Br\{eHeHufl opr4eHTar{r4r,r B TeqeEr4e -20 uuu [g].

Tpygno oqenrrrb onru6xu otrpeAeJreHrrft racxourrx ,upr*rrpo, rroJrflpr,r3arlrdrr,raK r(aK orrr4 SaBr{cfr or pflAa {arro_pon: a) apxocrra ycoa (ueu Br,rlre spHocrB,
i"^T]l._r:lHee_ onpeAerrnerc' A.n), 0) pesr{ocrrr (uerxocffi) ycon (oco6edro ,pz
(pororrerpr4r4 BAorrL 4ucuepcuu), n) crpynrypHocrr.r ycon. 'Sinrerunre 

ourra6xra s
rrBMepeElrfl Moryr BEecTrl troJIocr(Ia HenpepblBuofi aur.rccrau, Ha Koropbre Ear(J]aAbI-
Baercfl Durrccufi ycoa (rax HaH caMr{ fl[pa Hetrpepr,lnuoft a:,I|rtccuv uo"y, 6urm rro_
JIflpI4SOBaHllrrun) , a TaIUfie HeTOqEOCTn B OnpeAeJI0HI4I{ H0BOBI{yilIeHHoIO nOETypa.

Pnc.7. Pacupegeneulre ua6tro4aerrnx
aStrI,ryToB IIJIOCROCTLI trOJIEpr,rSaqtrr r,rc_
cJleAyeilbrx ycoB oTHoCUreJrr,Ho uatrpaB-
JreHrfi Ea qeHrp coJrueunoro grcHa (aa-
IllrprrxoBauo - AJIE <cna6srxr> ycoa)

tr{a uponegeuEoro uccJreAoBarrrd.a
l. emuccutt ycoB roJr.flpr4aoBaua

r,rnorAa upenuruaer 20 %.
2. Hanpannenr{e trJro.cxocrr.r troJrflprraaqrrr.r paarrlquo AJrfl paaHbrx ycoe, na6-

JIIoAael'Ibrx n o4uoftra roft me ar(Tl,rBuofi o6.rracrlr, r{ r4aMeuflerca B Buaur.rreJrr,E6rx
trpeAeJrax Aa?r{eAJrE 6nuannx ycos. 3ro r{o}r{er ynaBbrBarb lla ero cBflBE c Hatr-
paBJreHr4er{ MaIEIrTrlOro rroJrfl,

3' IJenoropbre r(pyn,ble ycbr cocrotrr r.r, orAeJrrr,brx crpynryp,r,rx arrelrerr-
TO 8,. rroHa sr,rBarorqr4x p a 3 fluqEyro no Jrfl pr,I 3 ar{zro.4' flpe4lonreHa MeroAl{fia noryqeHlra na6.rrro4areJrr,Horo rrarepr4aJra, rroBBo-
JIflIorqero oilpeAeJII'ITr, Bce trapaMetprr nuuefiuofi nolnpr,raaquu conueunrrx o6pa-
aosaur4ft.

- Anrop-r,r 6raro4apurr a*aAelrr,^y A. B. cerep,ol,ry r4 corpyAHrr*ar{ orAeJra
Srnaumr,r Co;nuqa aa o6cyxgenre peayruraroB.
Maii 1986 r-.
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AItAAEMUfl. HAYIT CCCP
II3 BE CTI{ fi TTPbIiVI C H O ]t A C T PO O],I 3I,I qE CIT OlYI O B CEP B A T OP 14 T,{

Tou LXXVII, 1987 r.

yLH 523.98

HPY TM JIbHbIE I(OJIEBA HIIfl, COilHEqHbIX tIflTEH
C. ?I. Ionacrom, I:, B. Jlsruoral

?Iay'reuo. npaiqonrae tr.EreE tro {ororeazorpaMMaM, troilyqeErErM n I1AO tro trporpaMMe
rcnyx6a coiuqa> a lg70-!g8z rr. ,[ur aroro-6nrnz oro6palu oAr,ruoqEbre,rrr"u , opo.r"rg.
uo.crpyr(rype rroJryreEl4 u reEtr rl.srEa B cJrornEhrx rpytrtrax. flonaaauo, nro rpyrro"rr, *o-
ue6asz.E rlffreE Ee yulrr(airbroe, a, cfiopee, xapa-(TepEoe .EBJreEtre ,* ao"rou"rr. Cuerrp no-
ue6asuft tro [epr4oAaM il aMtrJraryAaM AoBoJrbEo ruupoxuft (anruaurygrr Barflrorregf,r B rrpegeJrax
4-680, a reprroAtrr - B trpeAeJrax 2-26,cyr). cueHrp xone6aaut o4rror"rrx trEreE orflr4qa-
e?cE or crrenrpa noae6aurft trEreE B rpymlax. B cpe4ueru aMtrJrr,rryAa none6asraft yBerns[Ba-
erc.s c[ pocroM rreprroAa.

rt uancrauyuy conreuuot afiTltBuocrr{ pacryr B cpeAEeM rrepuog r aMtrJrrrryAa r(py?r,rJrb-
snx xore6arufi nsreu EeBaBucuMo or rix rrpriuaAJremrocru,a *ruiay,pyourr. C4enau BtrrBoA,
qTo B roAhl Mr'IEIrMyMa coareqsofi aRtuauoctn o6paaoaauue rr.ETeE cB.sBaEo c BErxoAoM MarErrr-uux tpy6on r4B MeEee rny6orux cnoer. flo nrepe upu6nrarr(eErr.E r( MaficuMyMy arruBEocrrr
Conrqa BEIEoc MarEl{tnrrx tpy6on rAer r{a sce 5oflee u 6onee iay6oxrrx cJroeB. B ro[u uancu-
MyMa noEBer(trisutrre ABulr(eEEE lIMercT Bbrme cr(opocrr r 6oarme paaMepbr xoEBenr11pgBrx.oy1e:
MEETOB.

TORSIONAL oscILLATIoNS oF suNspo?s, .by ,S. .I. Gopasyuk, G. v. Lyarnoua.-
using the photoheliograms obtained in 19?0-1982 

"i 
.irr. crimean Astrophysical observa-tory according to the program <Sluzhba Solntsa> the sunspotb rotation nu, b.ro .i"aira.

single spots and spots with the simple penumbrae and umbrae in .o*fr." g;;n;il;;;;;
s_elected. It has been shown, thdt torsional oscillations of sunspots are not uuique, but ra-
ther a characderistic state.'The spectrum of osciltations in periods and amplitud*es is rather
wide (amplitudes cover the range from 4 to 6go, thb periods are as long us z-zo a"vrt. ih;
spectrum of single spots oscillations differs from that of spots in groups. on the average
he amplitude of oscillations increases with the period. At the -rr-i*r- of solar activiiy

the period and amplitude of torsional oscillations of sunspots are increasing inaepeoaerrtiy
on the class they belong to. This fact permitted us to conclude, that duririg the minimumof solar activity the magnetic flux tube that formed sunspot riiea to the su;fa;;;;il;
f rom not very deep layers. With the approach of maximum aotivity of the Sun the rise ofmagnetic flux tubes envolves more and more deep layers. This in turnieads to .o""r*io", tnutduring maximum solar activity the convective motions have higher velocities antl the di-mensions of convective .elements enlarge.

. It uacrorqej\,ry BpeMeur,r yx(e rlMeercfl,4ocraroquo Muoro pa6or, trocBffqeE,brx
uByqeHEIo Bpaqe,r,rs trEreH t1-161. rfacrr aB ,,.,x Il_4,7l_t},'lz;1;il;;;:
reEa tro AarEbrM na6rrogeurafi nyuennx cnopocrefr, a 4pyrafi IS-,6,1T 

-ib;16f":
uo SororeruorparvrMary

Eqe Snepurra tll tro cBor4M ctre*rpoc*orr4qec*uM ua6arogeur,r'M, noropbre
EOBSOJIIIJII/I'OTI(PhITb .ABIr}I(EEITE IABA B trOJIYTEEI,I IIflTEE, IIEOIAA OO"iPV'*I"',A"
::^r::_'l-1qyro a'rrMyraJrb,yro cocraBJrfl rotrIyro - cocraBrrfl roqyro c*opocra Bpa-trIEEI(fl IABA B trflTHE,'A6ErtU [2] rE rOrrrXO IIOATBEPAIaJI ATII PEBYJI6TAT6I, EO I,I HA-rIIeJr, qro aBIrMyraJIbEafi cocTaBJIrroqafl cltopocrrr upr,rcyrcrryer Bo Bcex trflTEax.Cpeguee ee a,ase're cocrasnser onoJro t xilc. H;;p-;;;;;;;";;p;;;ffi;ffi:
l_913T:r.fi [3] npzxo4r{Jrrr H BErBoAy, qro ecJru a,uMyrarb,u, 

"'o.rrror;;;;cxopocrtr fi [pucyTcTByeT B IIflTEax, To OIIa Ee IIpeBbImaeT BeJIIaqIIErr olnr6or
I Vpatr,crufi rocyAapcrBerruuft yurzaepcrarer.
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'r[BMepeHr,rfr. Eonee troBAEtre r,rccJre[oBaEus [8] [oaaBaJIrI, qro cnopocr6 BpalqeEl[fi
raaa B 6onrnrou oAffHoqEoM trflrue rrpeBbrrrraJra I xu/c z ua6rroAanacb Ea rrporfi-
?r(eutrr{ Bcero BpeMerr,r trpoxoxtAenfifi ero [o AI,IcHy Conuqa. Cropocrr'Bpalqeurrfi
rrflTeu, naft4enuaa ro Sororen[orpaMMaM, Mo]fier Aocrurarb 30-40' B cyrr(I{
,{51, a r4gorAa Aame 6o.nee 60" [6, 16].

Tolrxo B oAEoM cryrrae 6rrru couocraBJregbr AaEEbre o Bpaqelrur{ rIflTeE,
safiAessbre ro iryqeBrrM cnopocrflM r,r {orore,nraorpaMMaM t9]. B HorltqecrBeuuoM
orEoIIIeHr4rI paBrl4que oxaaaJlocb oqeub .6orrrurau: cfiopocrb Bpaqenr{fl trflTeu,
uaftAengas [o cxopocrr{ Bpaqenl{f raaa, trprrMepno B rrlecrb paa trpeBocxoArlJla
cnopocrb Bpaqerrrrfl IrErHa, olpeAeJIeHEyIo uo Sorore.ruorpaMMall. O4uano Ha-
qecrBerrro coorEorrreErre Melr([y o6envn arr/rMr{ cxopocrffMr4 6trno xopour[M Ir rroA-
Hperrr4Jro AocronepEocrb orrpeAerer,fifr Bparr{eurrr trsren ro SotorerrlorpaMMaM.

flporuropegr{Bocrb peayJrbraroB orrpe4eilentrfl Bpalqeurlfi trflreE Ea ocuoBa-
Hur( ctrer(rpocmotrrlqecxrax ua6rro4esr,Ift cnoco6crsosara n xaxoft-to Mepe ycra-
EOBJTeET{IO MrreHlrfi, qro BparqeErre rrflTeH - yEur{aJrbEoe ffBJreHtre. floatonay, Bol
poflrEo, Ao EeAaBHero BpeMeurl upo6nevre Bparqeurdr ITETeE yAeJIflJIocb treflocrfl:
TOqEO BIIIIMAEI4E,

Tlnrepec n upo6neue BpaIrIeHI4r trflreu B rrocJle4ree BpeMfi Bospoc. Otolry,
Bo-rrepBbrx, cuoco6crsosaJlo BbrflBJreur{e cBfau Bctrbrrlrerrrofi axtunuocrlr c Bpa-
qeuueu rrflreu [5], so-eroprrx, o6rapy)fieur{e HpyrrrJlbubrx Hone6auuft ustes c
rrepuogoM onbno 6 cyt [9, 10] u ocoasaurre Ba)r(Eocru uu{opltaq[rr' Koropafl Mo-
rxer 6rrm floJryqeua orcro4a, EJrfl trourrMar{rrfl upoqeccoB, rrpr4Bo4fltql,Ix H BoBEIrn-
.HoBeurrro connesuofi ar(rr{Br{ocrrr a qe.noru [17, 1B]. Huxe Mbr r4ayqaeM BpalqeHlre
rrflTen uo {or:oreru4orpaMMaM,

1. Mareplrarr Ha6Jrro4eHr4fi
Ir MeroflI,rfia oflpe[eJreHr,rfl BpauIeHI,Ifl flfiTeH :

Tlcnonrayeur,rfr eAecr, na6nrc4atenr,rr,tfi MarepI{aJI - SororeluorpaMMbr, rro-
Jryqenrrbre n ltpuucnoft actpo{nausecxoft o6cepnaropllu AH CCCP [o rpoIpaMMe
.<<C.nyxt6a Co.nnqar ea 1970-1982*rr. ,[uarrerp uao6paxenua Connqa na {oto-
reJruorpaMMax cocraBJrEn 70 rrru, ,(.ua r:oro qro6rr ua6erxatn B BoBMolr(Eo 6o.rrurefi
orerreEr[ atffterra trpoexqr{rr r{ TeM caMbrM rroBbrcrrrb rotlnocrb otrpeAeJreEr,rfl Bpa-
rqeEr4fl uflTrra, rrpra or6ope Mbr orpauflqr{Jrrrcb paccMorpeEl4eM rrrrer B.I{ETepBaJre

.IoJrror -F40o ot rIeETpaJrBEoro MeprrAr4aua, r4 ToJrBIto B oirAeJrburrx cryrlaf,x rrflT-
ua upoCnemlrBaJlllcb B upeAeJlax t50'. ,(na uayueul[s Bpaqenus suarrarre 611lro
.oro6pauo 243 r.rrrrl.a. 0ro usrsa oArtuoqnrre tr rJraBEbrM o6paaorvr ripocrrre no
crpyr(rype rroJryreHl4 r1t reEI{ B cJlo}ntrbrx rpy1rlax.

- ?Iao6paxeur{fl rrflTeE 6rrnra ynetr,lsenbr B 20 paa, 9epea r{errp xapanr:epuoft

,qerairu rrfiTlra, HoTopafl upocJre)illrBaJracb Ea trporfl?neErlr4 Bcex AEeft, u rIeETp
.caMoro flApa lrpoBoArrJlacb trpflMaff. ,(rr unteu, I4MeBlrrrrx BbrrflEyrylo {oprtly,
rrpflMafl uilonogu.tacb BAoJrb BbrrflHyrocru. Ona AeJIIrJra reub rrffrra uptrMepro
[a paBxbre rracru. Bo scex cflyqaflx, rrpoBeAeEuyro trpflMylo Mbr EaBbrBaeM (ocblo

lsdua,>. ,(,nr auauurerrnoft qaCTII oro6panurrx uflrer oob trflfna Uelras 6rrro
ycrauoBlrrb roo6qe nu6o ona [poBoAr{Jracb EeyBepeuso. H EIIM oruoctlJlr{cb:
1) narua npanranrnofi rpyrnofi {oprr,rrr, 2) untua, uMeBltrue EecfioJlbr1o flAep B

noJryreutr BecbMa Ire[paBrdJrb]roft {opurr, ra 3) rrtua, cldJrbrro MeuflBlnr{ecfl B npo-
qeqce .fipoxox,qenrrfl rro [rrcny Coluqa, flocire rrcr(Jrrcqerlrfi Tanux flrrrerr r4 Tex,

nJrE r(oropbrx BpeMfl ua6nro4esras 6rrno Menee qerr,rpex 4neft, ocratocr 154 ta.r-
aa. flo AaEHETM Bapr4coBon arr4x rrflren rraMepflJrcr yroJl q Me?fiAy ocbro trErEa
tr ;;1;ap;uefr. coJrgequoro axBaropa. Tax man cnuurn Consqa troJlyqarrlcb oAI(Ir paB

B Aerrb, ro BpeMeEEofi rautepnaJl MelI(Ay,coceAEIIMI,I o[peAeJIeEIlrIMtr q AJIfl [aEEo-
ro rrflTHa COCTaBJIflJI [pI,IMepIIO olHI,I cyTI([

!,aunrre ,rr"purri q nns *u*4o"o trrrrra 6ruu upegcraBJleuhr B BIr,4e aaBtr-
cr4Mocrr,r or BpeMeHrr. 3ru uelregenrrfl yrJra q Mbr rrpuEuMaeM Ba BpaTr{eErre rrflTeE.
Ilpocrraorp apeueuudrx BaBr{crlrMocrefi uonaaan rrBMeHeHIiIff yIJIa q, 6nnanlle r ne-
puoAr{qecxum.,{,ra naxt4ofi apeueun6fi BaBr4cr{Mocrr4 MeroAoM EauMeubrrrlrx r(BaA-
paroB 6u.na uo4o6pal{a cBor crruycollAa:

. /2nt \
q : qo sin (-::- * ao) -l gr,
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, t ,,,t.,, ,t ,,/z46t,Lin
Puc. l. I)prr;rrcplr BIaulcH14fl nl'rctL (rr:ucpcHrrR .rolrlr) rr aillrporicrr.\raurr rrr crruycou,lt-rii(rtyHr{Tul]Hafl ;rrrntrs)

:: 21 -0i-0f 08 tOZt r., t, : 11,2 cyr, eo : ltl,I.; 6: ()ir 11.0g t9?{) r., ]r : 8,9 oyr, oo :, 21 ,b"i t:0C-10.05 1974 r., .t,: 6,5 cyr, rto .- 23,iJ.; a: 10 14.05 l!)i6 t-., J, _ 3,5 cy1,, (to _ 0,1)o

T. e. onpeAcJrerrrrl ailrrrJrr4T],[a Q0: ilcprroA P, Ha.IarrHaa r[aaa c{0 r{ cABI4l. gr. paC-
-rerrr 6r,r.nr.r EpoBeAer{br Mn l3l nslrna na rla.noit EBitt <ttaupra-Et>. B ,uorr. 1
AaHO pacEpeAeJrel{r{e DTr4X rifrrerr IIo roAaNr.

flplruepu a[ilpoxcr4Marlr.rr,r BpeNlerrndrx aanrrcr,ruocrefi cr,ruycorngofi, r. e. Bpa-
lUeHr.rff rrflTerr c pasrrrJnrrl nepr.ro4anrrl .P r,r arln;ru.ry4atrlt q0 npLrBeAerrEI rra pr.rc. 1,
urII4 rloHaBr,IBalor, qro ocb rIfITIra 4efrcter.rrerbuo r4cnLITbrBaeT nepr{oAuqecgrre.
rloBoporr,r. I4x ur,r xraccr.rc[r,iqr,rpyer{ HaH r(pyrrrJrr,rrrie xore6aurau rr"rer. tr4uorga
notsoporhl ocrr rIETr{a IIpol4cxoAfiT C Hapacrar]r,reNf r,rJrr4 yr,rerlbxlefrr.reM aMrrJrlrTyAr,r.

roa rlucro nflTetI rlrrcJo rrrreH
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.ffe -r.rcxlrrouero, rrTo EapacTaurle I{ yMeEbIIIeErIg aMUJI.I4ryAbI li{oryT 6utr. y
,6Ag010 tr roro ffie trErg;. Ho orpauuueggocrb na6rrcgbfut, n-o ^rpervreuu (sa

.tspeMr rrpoxolfiAeuus trflrra rro Arrcny Coruqa) rre rroaBoJrfler BBiffBurb Bror

'a{&exr.
2r PeaYlbrarbr-

o6qre pactrpeAeJreErrfi nflreH tro treprroAarnr P n aMUrr,rryAaM Q0.rrpeAcTaBJIe-
.rrbr ga pvc,-2. Hi nesOlrf paClpeAeJIeEI[II MbI BIIAIIMT rITO [epuoA (pyTI4JrbHbIx KO-

.fle6auufi rrfrefl MeErIerCfi or 2 4o 26 cyt. Ha seM BbIEBJIflercfl ABa MaKcI{MyMa'
,OCsosnoft MaKcflMyM IIptIxOAI(TCfl Ea neptrOg oI(OJIo 6 CVT, I'I Meuee qerfio BLIpa-

,fleEEblft - ua t3 cyt.^PacupeAeJleEre no arrruluty4au (cupana) ^1Y"9y-Mar(cr-
;fi;p, qo: l2o, a a*ooriygbr BaxilIose,br B upeAerlax,or 4 no 68'' O6a pacn-

peAeJIeEIIfi IIOKaBLIBaIOT, qTO CtreI(Tp ItpyTUJIbEbIx XOne6agrafi usres trO trep7o-

.AaM II aMIIJILITyAaM [oBoJIbEO rurpoxUfr. 7I to o6ctoflTeJlbcrBo' qTo Bce oto6pau-
EEIe trflTEa, AJIfl I(OTOpIIX MOII111O 6rUrO npOneCTII OCb IIfiTE-a' IIoKaBaJII/t EaJII4qI{e

rtpyrrrJrbgbrx ro.ne6aslrft, oauauaer, qro Hpyrurbnble r(oJre6aEl{s He yHIrRaJIbHo€t

.a c1opee xapapreprroe ffBJreEtre cocTonulrf, rrflreu. SrOt rrrnog troAr(perlJrfiercfi

fiaK CIIeItTpocKouI4qeCHuMII IIa6JIIOASEI{SMI,I A6emu [2],. tan u 6onee IIOBAEIIMtr

Qoroa.nenriusecxuMu IrccJIe[oBaEflEMu 14, 7 -9, 1"4', 151, tror(aBaBIIrI4MI4' rrro

y Bcex I{ccle[oBaEEblx IIfiTeH trpI,ICyToTBOBaJIa aSIIMyTaJIbEafl cocTaBJlErcqafl
,Cxopoctu. Peanrsoctr orrpe4eJlfleMo1'o tro {ororenraorpaMMaM BpaII{eEIlfi nflreu

oJreAyer lr rtl rrccile1'osann:fi [5], rge tror(aaauo' qTo MarEI{rEoe troJle rlflrEa 3a-

apyquBailocb B cIIIIpaJIb B EanpaBileflfru trpoTIIBOtrOJIOIItEOM BpauIeHI{IO trgTEa'

A ,"*pyre"Eoe B crII{paJIb troJIs pacKpyrrl4BaJlocb upr{ BpaqeErrlr trflTIra n o6pat;
goM r{aupaBJreur{u. Sarfiroseuue o BoBMo}r(EoM rrpucyrcrBr{lt npyrrrJrDr{brx noire-

Gairtt o rpy6xe cr{JroBbrx 1tur6fifr. MaIEI4TEoro troJrfl - B rrf,Tge - 6uno cAeJrauo

cerepur,rlr [19] sa ocgoBagrrtr uayqegl,rfl crpynrypr-r.Mar'gr{Tuoro EOJrfi.- 
Oltaeurro"u, ,ro Me?fi[y,treptroAoM , a*rn.nnrygoj xM_eercg cBflBb. Osa uoxa-

.BaHa Ha puc. 3. Itoa{{raqr,reut roppenaqru paBeE 0,60. HafigeEEafl cBrab Me}fiAy

[epr{oAoM r,r aMrrJrr{ryAoft uoraar,rsaer, qr6.c po6roM IIepIIoAa B CpeAEeM craruc-
'TtrqecHrd yreornrrluaetcfl JIr,IHefiEo aMtrJIr[TyAa none6anufi .

flepuo4 cBo6oAHbrx xone6anrifi nrauefisoft cl{creMbl c oAHopo[EbIMI{ IlapaMer-

tr)aMtr, fiaH rr3Becrllo, He 3aBI{CUT OT aMtrJILITyA},I ftOJle6aSgfi: aMtrJiUTyAa ROJIeOa-

o/' ?,

Pnc. 2. Pacrlpegerteuufi troJruoro qficfia trflTerr
tro treprro4aM (creoa) rr aMtrJrrrrygaM (onpaua)-.
.|y' - 

quc.ro cJtyIIaeB

Puc. 3. Sasucl,rtrocrs aurrJrrrryAbr Q0 or tre-
prroAa P
To.rHu 

- [:tI{HbIe orpe/Ic:reHlrit, ll]lttltar fl poBeJLeHa

IICTOtrOII HAIIIIEIIbIJII{X I{BAAPATOB

1 cyn

?a
6/'
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'rrl{ft oflpe[eJlflercfi EaqaJrF,Hr,IN{rd ycJroBr4EMI{, a trepl{oA - (}r{ecrr(ocrblo)) cplcre-
Mbr. HaI46oJIee cyu{ecrBerruoe o6crosrenrcrBo, c r(oropbrM rrpr{xo[r4rcx Bcrpe-
rlarbcfl n cno6o4urrx xo.ne6aur,rsx nenrasefiHrJx cr4creM (cracreu c Heo[HopoAEr,n\{n
lxapar(Tepl4crranauI,r), saKJrloqaercfl B ToM, qro [pr4 uenral{efiuocrr{ xapar(Tepucrl4rt

Puc.4. Pacnpege;renlle rIflTeH (rlattclrnylr f lrunr.rlrylr corresuoii an.rr,rnnocrlr) [o.nopr,roAarr
IJBcpxy 

- lrrH:t B t.Ilynnax, DIIrr3y - onr{rro(r}rbre nrrrrra

Puc. 5. Pacnpe;ieren[fl [flreH (oAnuo.rnsrc -l- uarna r rpyn,ax) 
''o rreprroJlarr

B,opxy 
- AJlfl r,l{Ilu}ryt{a, aHr.r3y 

- IJrfl ilraHcflMyMa corEe.rHoii rlI{TrIBIrocTtr

Puc.6. Pacupege.reulre rrfireH B rpyflfiax rro treprro-
;galr (uanci.ruyi\{ co Jrrretrrr oit anr:fisuocrlr)

CI4CTEMbI CO6CTBEHHAfl qACTOTA KOJIE6AHfifi
ylr{e He t{BlrtreTcft r{e3aBr4cl{Mofi iOr alrnnra-
Ty,qbl ItoJle6anuft [20]. Sanracr,rMocrr, aMrrJrr{-
'TyAbr oT rrepr4o[a Hore6aHr4ft BOBMO]r{Ha
'TaK)r{e r4 trprr cr4JrbHbrx SaTyxar{r4flx noJre6a-
uufr" 1201. floarouy r4ayqeHrle BaBr4cr4Mocrrl
fleprroA 

-aMrrJ[4 
TyAa I Jr f r(pyTr4 JrbHbrx no Jr e-

6 auvtfr, trfl TeE rro B Bo Jrrrr [oryqr4Tb rau{opua-
rlr4ro o EeoAHopoArrocrr4 xapaHrepr4crr{n cr4-
creMr,r, T. e. B AaHr{oM cryqae xapaKTepu_

%
,//

/0

/6 2, .ltyflt

crl{ru{ Marrlurrrbrx rpy6oH c trJIaBMofi, o6paayrorqux rrflrua }ia rroBepxpoc.rn Connqa.
Harraslae AByx flBHo Br{pa}Helrubrx Mar(or4MyMoB B pacnpe[eJregr4r{ rroJrgoro

trI4cJIa rrflreH rro fiepl4oAarr (cu, cJreBa rra plrrc.2) rroBBoJTr{Jro tsarroAoapr4Tb, qro
r4N{eercfi IrecKoJrblto fiJraccoB rrETeE, paSruqarcqr4xcfl xapaKTepr4cTrrHaN{r{ Hpy-
TI4JIrrIlbIx KoJTe6aHI'1ft. B csgau c arllM 6rrnra nur4enerrbr o4r{Horrnr,re TIETHa 14 fiflT-
rra B rpynlax. Ha pvtc, 4 [pl4BeAelrbr pacnpeAeJrenrdfl rro neprro4arf AJrE rrgrerr
B rpyfiIIax (nnepxy) r4 orAeJrr;Ho 4.'rr ogr,rnounbrx rrflrerr. Pacnpe4eregr,reAJrfl trfl-
reII B rpytr[ax r4L{eeT ocHonuoft MaHcIdMyM s o6JracTr,r [epr4ogoB or(oJro 7 cyr. FIa-
Nreqaercfl erqe ABa c.rra6r,rx r{axcrtMyMa rra [eprlo4ax 13 ra 27 cyr, Ho r4M 11OKa sro
cyuecTBer{Eoro sHarreHrrfl [pr4AaBarb r{e cJre,qyeT.

B pacnpe4eJrenltld no rlepraoAaN{ o4r4Hoqubrx trflrerr r4Meerofl ser11o Br,rAereE-
lrbfx ABa r{aHcr4Myrra. ocuossoft Mar{cr,rMyM rrpraxoArzrca Ha rrepr{oA or(oJroi4 cy'r, u 6o.rree cra6rrft MaHcr4MyM - rra trepr,r64 oxoro 5 cyr. v#ecruo ;r;;-
TI4Tr,' qro Arfl oAuHoqtrrrx rlflreu cBflar, rreprlo[a c aMrrJrrary4oft r(pyrrrJrr,Ebrx no-
;re6arrlrfi 6o.nee recnaa (xoa${uql{e-Irl K_o1lperrfrlr{u 0,72), iew Arrfl rrrrer{ B rpyr-
uax (xoa{SI{I{I{eIrr Kopperrflql4r,r 0,54). UB aroro cJreAyer, qro KpyrrrJrbrrbre noJre-

/ a ,/z /6 zl lqtn
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Sanras oAr,rnoqHbrx nrreH r{ rrflTeu B rpynlax o6.la4arct AeftcrslrrerbHo paBrIr,IMII

oc o6erH ocrR u n.
Bropan oco6ennocrb Rpyrr4Jrbnr,rx rore6auuft nsren cBflBaHa c qrrnJroM coJI-

neqnofi al(rrdBuocrrr. Ha prnc. 5 uoHaeaur,r pacnpe[eJrenrrfl rlrreu rro neprlo4aM
B roAbr Mr.rHr,rNryr[a r,r Mancrauyl{a corHesuoft axuassocrm 6ea paa[eJrenl{fl r{x Ea
ogr4noqnr,re Lr B rpynlax.. H nruuraMyMy coJrue.rHoft afiTr{BHocrrr 6rrrra ornecesr,r
Bce rrrrrHa Ba rleplroA c 1973 r. no repBylo qerBeprb 1978 r' (cu. ta6.n' 1), gnr ro-
ropr,rx qr.{cro Bo;nr$a He npeBbrrrlano 60 eAr{Hr4I{. Bce octansHble rIrrHa 6r,rnu ot-
HeceHLI It r.IaficrllryMy ar(Tl4Br{ocrlr. B arrd roAr,I qI{cJIo Bonr{a r,IeHflJlocb B npe-
AeJrax 60-150. B rogr,r ilrr4Hr{MyMa cornequofi aHrI,IBIlocrI{ rlo4aBJlflIotqafi AoJlfl
rrflrel{ r4il{eer nepIloALI xo.ne6aslrfi B lrpe[erlax 2-10 cyr (6ea Br,Ipa]fieHuolo 1\,1aH-

cunryr,ra, prac.5). Pacupege.neHrre AJrfl rrflTeH B Maxcl4rlyt\{e aHTI4BHocrIt, ecJrl4 He

npr{Hr.rx{aTb Bo.BHr4N{aHtrre ABa Ee3}rarII4TeJrLHLIX rlaftclrr{yN,Ia ua 6 u 13 cyt, I4ilIeeT

Tolrie rxr{poxr.rfi unocxrafi uancralry,u. Ho agecs ocHoBHafl qacrE' nETeH cocpeAoro-
rrpHa p t{HrepBare neprroAoB 2-16 cyr.

Cpaenenue o6orax pacfipeAeJreuufi puc. 5 noxaar,rsaer, aITo B ro[bl Marcrr]Iy]Ia
coflne.rHofi ar(Tl{BHocrrr BeJrI{Ha AoJrfl rrflTerr c 6onr,utr,Irtu [epLIoAa]II4 Ho,;re6auufi -or 10 [o 16 cyr. Tor[a HaH B ro[],r Mr4rrr.ri\{y}ra [orrr rlflreH c rar(rr]Il4 rleprroAar{I4
Heauaqurerbga. Haaaflocr, 6r,r, yBeJrr{rreHr{e qr{cJra nflTeH c Hole6anrnnN{r{,. I4rlero-
rqr4Mrr 6o,;rsuue neprroAbr, B roAbr Nraxcr.rMyMa aHTI4BHocrI4 Co.;ruqa (uramuaa rrnc-
Tor.paMMa Ha pr.rc. 5) lromuo cBflBarr, c BoBr{o}IiHbIil[ I4B6bITItoM qrlc;Ia oAr4HoqH],Ix
rrEreE, AJrfl noropr,rx rrMeercfl r{aftcllMyNl Ha IIepI4oAe oHoJIo 14 cy't (uranruee pac-
rrpeAeJreurre Ha pr4c. 4). OauaxoAautrbre ta6r,, 2 rroraar,rBalor, qro ornocraTeJrr,Hoe
rrl4cJro oAl4HorrHbrx rrflTerr B rrpor{eETlror{ orIrolIeHI4I4 KaH or o6rqero ur.rcna (lrax-
cr4Myrr f rlrauranryru), rax r{ B Mr{Hr,rMyMe r{ MaHCuilIyrIe cOnnequoft ar(rl{Bllocrrl
ts rrpeAeJrax 3% oxaaa;rocb o[r4uar(oBbrM r.r cocraBJTflJlo 41-43%. Ectecrnenno,
raxoe o6rscHerrue orrra[aer. To, uro B Mar(cLIMyil,Ie coJlneqtrofi axrusuocrrr yBe-

JII4qrIBaeTCfl cI,IcIo IIflTeIr B lpyfinax c 6onr,rural,r nepl{o[ol'I ro;re6auufi (10-
16 cyr), noArBeplr{Aarot u 4auurte pr4c.6. Ilpe4craBJreEnoe Ha p1rc' 6 pacnpege-
Jrelrr{e IIo nepr4oAa]r rrETeH B rpyfluax orEocl4rcfl r( r{aHcl4Myil{y aI(rI{BEocTI{.

X,Iancrnrvrr f rtttttrntyrr
X'I rr rr rrrryrr
[,larrcurry.rr

131

29

102

56(42,Sok)
12(4t,4olo)
45(44,to/o)

75(57,lolo)
17 (58,6 % )

57 (ss,e% )

Tarir,rlr o6pasoll, B loAlt tranclrNryrra.a!('ru-Brrocrr,r ilo cpaBIIeHI,IIo c I{I{III'I}IyrloNl
axtr,iruocrr,r Co,unqa Brlaqrrre.rrErro yBeJrr,rtlrrrBaercE aII,Ic,rro rIrrel{ lI ts rpyflnax 

'
r,r O[r,rroaIr{brI C 6oIb[IuxI neplloAo]r xore6aur.rr,i - o'r 10 Ao 16 cyt. 3ro aII,ICrro

IrtlTerr cpaBIII,INio c qr,IcJIolI fltITerl, I;IlIeIourIx ncplloJl R r'lrITepBaJIe P : 2 -:'
+- 10 cyt.

3. O6cpni{eHlae pesyJlbraroB

B ra6;r.3 co6panr,I cpe[IlI,Ie xapar(Tepllclt'l,rxrt (neprroA -1r r'r arlulr'rryga {,,)
lJrfl paBlrrix rtJraccoB rrrrrerr r{ [.r1s p&Brrlr,\ (raa qr,rn"',ra coJtue.IIIoii aHTI4l]IIoc'I't{.
Cpe4uee 3HaqeHr,re nepnoAa no llcerr rrflTlrarr cocraRJlfIer 1.0,9 cyr, a BEatIeIIlle
cpe4uefi ar{nJrl,rryAr,r onoJro 22,6". Betnrrr4lla rrepl4oAa no ItaIIrI,III AaTIIIDI}I rro"rt\r-
arl,rJracb IrecHoJIbKo 6olr,me, a axlnJrrrilyAa - HecHoJIEHo rIeIrEIrIe rex Berl,ltlllH,
Kol.opue 6r,r.rrr,r onpelleJrerrLr rr [16] no t7 nnrrrarr. Bepoatllo, E'ro clllaar{o c,6ortl,-
nrer,i ceneHriuefi co6paur{brx rr [16] nnteu. O6parqaror rra ce6s BItIr]IaIII{e fl&rlllble
nropoii u rperr,eii crpolt. ,(na nces ntIreII B 1'pynnax cpe4nr.rii [epI,IoA cocratsilrler
9,[iiyr, u grn Bcex-oAI,IIIoqIrI]rx rrrrreu 11,9 cyr, r. e. cpeAHI'Iii neplrog ItoJIe6a-
ntrfi ugrerr B r.pylnax Hopoqe, arelr AJrrr o[r{HoaIIIbIX ritrrerl. B T o irie ]lpexfrl alILIJr]'l-
T)rAa HoJre6arrtrr,i nnren B I'pyilnax (Qo = 24,7') BLIIIIo ai\InJrI,IryAbI Ho,ue6anltrl
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OaBa IIuHra coJrHerrHoi:t
AI{TI{BHOCTI{

lVlaricnuyrr * lrrurrruyu

IVllrrrrrrryrr
i\{ancurryrl
Mancnnylr

Ta6;rlrqa 3

04rlro,rr r,rc * n rp) nnax
13 r'pynuax
O4rnrourrr,rc
O4rtrro,rrrr,ro * u r'[,]'rrrrar
llo ne
B r.pylnax

10,9
9,ti

11,9

8,3

11,0
o7

22.6
24.7
17,7

18,1

26.1

'oAI4EoqHLI.x rlsrelr (Ao : 17,7'). 3ro oeua.Iaer, qro rrHTer.rcr,rBrroorr, npyrr4Jrr,r{ljrx
floJle6aHl4ft I{ Tex npoqeccoB, Itoropbre BbrabrBaror rrx, rrrlir{e r,rHregoprBHocr1r 11po-
.qeccoB, BEISr,IBaIOLrIr4X ItOJre6aHrrfl ts Ipy[Ilax.

13 I'u.rnrauyt\Ie 
^coJllreqHoft anrueuocrrr B cpe4Her,r rro ]lcer{ rrflrual{ nepr4o[ no-

Jre6arr4fi P:8,3 cyr r{ cpeAHtrfl aMrrJrr4ryAa eo: t8,l' (crpona 4) . Dti sHa.rc-'EI{f l{eHbIIIe Tex' I{OTOpl{e rIO[yqI'IJII4CE IIO BCeAI nrITHaM B N{aI(CI{N{yMe aHTI{tsI{OCTI4
(P =:11,0 cyr r,r q0 23o,3, crpor(a 5). To, qro r{ N,raxcrnryl{y corrr{err}rofi ar(rr{B-
r{ocrl{ ytserl{rrl,rBalorcfl B cpegHe},r [eprroA r4 ai\,rnJrr{Ty,qa HoJre6ar{r4fi nsrerr ueaa-
BI4CI4I,IO OT r4X IrpI4EaAJIelI{IIOCTr,r H HJraCCy lpyrrnbr, noATBep,{{AarOT Aarrrlble no-
cJIe[Ireft crponr{ ta6n, 3, rAe coAeplriarcfl Aar{rrbre roJrbno [Jrrr nflrer{ B ].pynflax
.[Jrfl N,raHcr4rlyMa aKrr{Brrocrr.r: SAecL ilepraoA P r.r ar,r[flr.rry[a cpn 6o.rrrrue, qerf B ro-
Abr Mr4rrr{MyN{a aRTr,rBrroc.ru. Vue;rr.rrreHue anrlrJrr4Tv[br xo;re6aur.rfi c rrepexoAoN,r
or l[rrHlrMyN{a H ilIaKcl4i\[)rMy coJrl{ealHofi aHTr4Brlocrr{ orpa}rtaer ycr,rJrel{rre rrpo]lec-
,coB, oTBeTcTBeHHbrX 3a rroflBJlelrr{e STrrx ItoJre6aHufi.

Hpytr.r.nrrlrre HoJre6aE ufl ts IrJIaBr{e c x{arur4THrJr,r rroJrer,r BoaNro}riu6r r.oJrbr(o
'6.uarogapn yflpyrI4r[ cI,rJIaM il{arHr{Tr-roro rroJItr, crpex{Errlr4Mcrr tsoBBparr.{Tr] cN,rc-
uleHHylo Maccy IaBa Il I{cxoAHoe CocroflI{rre. B peaytyrare BoBN,ryqeHr,re paclpocT.-
palrflercfl BA0JIb x{arIII4TI{bLr crtJroBblx luttufi" co cxopocrblo BoJrrrbl A.rrr,seHa. fle-
puo4 cno6oAHLIx ItoJIe6aI{Idfi rar(ofi cr4creNrbr cBflBar{ c 4nrauofi il{arHr4rrrofi rpy66fi,
Hanpfl)I{eIIHoCTt,IO MaII{I4THOIO IIoJIfl I4 IIJIOTI{OCrrIo IIJIaS}IrI B Heft [21]. Ilpenuo-

.JIO)1iI4M' qTO Ha[pfl]l{eHI{OCTL XIaIHI{THOIO IIOJIfl I4 IIIIOTIIOCTb II.IIaBtIbI ts tIaII{rIT-
HLIX{py6Kax' o6paayloql4x paalrlle rrflrua Ha rroBepxuocrrl CoJrrrqa, oAr{Har(o-
ebr. Tor4a rleplloA Hore6aHl{fi noJI}IocrE}ro oilpeAeJrfler [JTrrr{y rrarnurHofi rpy6Hu.
Ipuuenr, qeM 6orr,ue flepr.roA Hole6aur4ft, TeN{ A.[r4Hrree N{arHr4THa" 

'py6*a.tr4a ororo Mr{ Banrroqaerr, qro N{al.HrrrHr,re rpy6Hr.r, o6paayrorqr.re oALIHorrHrje rrflT-
Ha Ira rloBepxlrocrlt Co.nnqa, B cpeAHeM AJrrrurree rex, r(oropbre o6paayrot rrflTrra
B l'pylnax. Marru.rrnr,re rpy6xr,r, o6paayroque rrflrr{a B r,rlrHrrr,ryrre co;nHe.rnoft ax-
'Tr{BrlOCrr4, CaMbre Hopo-rHr{e (cpe4ru.rfi neprroA rrarlnreHrrrrrr{ft). C uepexo4oM K N,laH-
cl'Ir{yNly aHTI4BHocTlr Co.uHqa cpe4arafi neprloA cra}roBrrrc.s 6o.rrsrue, a DTo o3rra-rraer, qro AJrr{Ha lraruuruoii .rpy6Hu yBeJrrrql,rBaercfl.

B t17] 6rrno uoHasaHo, qro B N{arHr4rr{ofi rpy6re, pacnoJroirieHrlofi B HeApax
Co"nnrla rroA BEaqItTeJIbHbri\r ylJro]\r K ero paAr4ycy, Hpyrr,rJrbr{aE BoJIIra c neprro4oM
B HecHoJrr,Ho 4nefi LrcfiLITr,IBaer crrJrr,I{oe rpaBr4Tarll{oHr{oe BarvxaHrre. 3To cBflBa-
rro c reM, qro 3Heprr4fl BoJTrrbr B HeoArropo4nofi rpanrnrupyroqefi aruoc$epe pac-
xoAyercfl na pa6oty nporlrB cI,rJI rfl)Itecrlr. I{o raH xax Hpytr.rnr,uas nonua ua6-
JIIoAaercE [ocraroqr{o AJrI4reJrLrroe BpeNfrr, ro aro rrprdBeJro H Bagrroqegfl1o [77],rlro xfarHtrrrrraa rpy6xa AoJI]nHa pacnoJrarartca n r;ny6or(r4x cJroflx Co;nuqa npe-
I{N{yqecrBeHHo IleprI4RaJIr,no. B rar(or{ crryqae yBeJrr4qer.rr4e r-reprro,qa (4.rrraur,r rpt6-
xr,r) oauauaer yue.,ruuenr.re r;rrv6rnnur, roa notopoft nor*o4rr'I,rarlrr4Tlrafl rrerJItr.
TaH 'mo B loALrI lll4r{Idxfyr{a co;rneqrrofi aHrrur.roc,r, o6pasonanne rrfiTelr n Soto-cr[epe cI]rISaIro c llrtroAoxl Nlarflrrrlrbrx rreTeJrE raa 6oree 6nraanrax H rroBepxuocrl{
ciroeB. flo r'repe npr,r6.nr.rtnenl4a r( MaHcr{MyN{y ar(TlirBIrocrll Bbrnoc Marlrtrrrr.r6rx 11e-
TeJrb r4Aer r,r3 tsce 6otee m 6onee r.rry6oHl4x cJroeB, T. o., Apyrr4[,Irr cJroBaMr4, i\rar-
III4TI{afl sorra BHyrpra Coruqa, r{oropafl orBercrBerrua aa o6paaoBar{r4e naren u dto-toc{epe, H x{aHcldMyMy aHTr{lrIIocrrr pacrulnpflercfl rJraBrrbrr,r o6paaolr , 

"ny6uCo.l Ir r1a.
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Brrnoc r,IarHI{THbIx rlereJrr, r,ra rreAp Coruqa Ha rroBepx}rocrr, o6ycrolJreu HoIr-
BeHTI4BHT,INIu ABI4)fieHI{flrIlr. B ro4rr r,raH0l4},Iyt{a aHTI{IlHocrI{ Br,IHoc t\farr{IrrHblx
rpy6oH rlpol4cxoAl4r c 6o.rrr,urr.rx rry6ran r{ a}{rrJrrrryAr,r Ho.rre6anr.rfi 6o,11t1rg, .1s14

ts roAbl rII{HI4r{yrIa. 3ro s csorc oqepeAb npr,IBoAr,rr n BBrBoAy, qro noHBeHTr{Brrhre
ABI4?IIeHIItr B roAbl N{ar{cr,rr{yr,ra craHoB.rrrca 6oree r,rgrencl,rBHblMr{, T. e, cgopocrr,T
Br,rlre I,r paBMepbr r(oI{BeHTr{BHLIx DJreMeETos 6oltrme.

3ax;rrorreHr,re

[4ay'1s11rra (rororerlIorpar'Irr nor(aBa.ro, rrro Bparqerrr4e (ro.ruee, Hp_vrl4Jrbrr6re
r{oJIe6aHI{fl uxten) IIe yHIIKaJrbltoe, a cnopee xapar(repHoe EBJrerrrlre rrx cocroE-
HI,Ifl. CneHTp xote6anuft no uepltoAal,r r,r alrnJrrrryAarr ,qoBorrr,rro tur.rpoxlrft (anu-
Jrr4TyAr,r BaHJrrorreHr,r B rrpeAeJrax 4-68", a [epr,roAr{ - B rrpeAeJrax 2-26 cvr).
Cuentp xo.rte6antrfi oALIHorIHrJx rrFrrerr orJrr,raraercf or cnenTpa Ho.rre6agufi rrflTeg
B rpylnax.

Mext4y rIepI,IoAoI'r LI aNrrlJrr.rryAofi xo"ne6anr,rfi r,rueercn rr,ruer,frras cBflaL: c poc-
Tor{ nepl,IoAa B cpeAl{er{ yBeJlr{alr,rBaercfl aNrrrJrr4ryAa Ho.ne6anr,rft. I{anrasue raxofi
cBfl3rl BoSlIolI{Ho B cI{cTeXIaX C HeOArrOpOAHLINrrr xapaHTepl,rcTr.rHar{rr I4III,I B CJIy-
qae cI,IJIbHoI'o SaryxaHl{fl BoJrrI. l4ayuenr.re ctsfl3r4 nepLIoA-alrnlr,rryAa rroatsoJrrrr
onpeAeJrI4r6 xapanrepr4cTl{nr4 r{arrrr{rnux rpy6ox c nraauoit, o6paayrorqrrx rrflr}ra
rla troBepxHocu,r Connqa.

It uanclruyMy colHerruofi axrr.ruuocrrd yBeJrr{rrrlBarorcfl B cpeAHeM neprroA
r4 ar{rlJrl4Ty[a Hpyr]4rlllrr,rx ro.ne6aHr,Ifi usreu HeBaBIdcI4rro or LIx npr{EaAJreEir{oc-
Tr{ r( I{Jraccy rpyrlnbl. Ero uoagonr{Jro cgeJlarr, BEJB9A, rITo B roAbr },rl4Hr{r{yil{a aK-
Tr4BHocrI4 o6paaonaul,re rIflTeH n $oroc{epe cBflBaHo c Br,rxoAort xrar.Hr{Tr,rhrx rpy-
6ox r.ra 6oree 6rr.raxl{x K rloBepxuocrr{ cJroets. IIo uepe npr.r6rr,rineur,rfl H rrancr,r-
MyMy coJlHe.rHoft aHrr,IsHocrl4 BbIHoc r{arr{rrrHrrrx rrereJrb rrAer I,rB sce 6olee r,r 6o-
nee rny6oHl4x cJIoeB. Sro s cnorc oqepeAb trprrBeJro K BaxJrroqeur.rro, qro noHBeH-
TIrBr{bIe [tsI{}IieHLIfl B roAr{ }raxor.rilryxfa craHoBflTCfl 6onee rrrn'reucr4Brrbrr{r4 - cr(o-
pocrr{ Bbrrrre I,r pa3rrepbl r{oHueHTr4Brrbrx Drrelreuros 6oJrr,ue.

Anroprr npr,ruocflr rry6oxyro 6,rarogapuocrr, axaAerruxy A. B. Cenepuouy
sa o6cynigeur,re pa6orr,r, C. IO. Iop4ofi u A. A. Itarlrulruy aa npeAocraBrreHrre
nporpallr,Ibl no annpoxcl{rraql,rr{ Aa}rur,rx ua6nrogenrafi crarrycor.rgoii lr H. tr4. IlIe-
ssxlatlofi 3a nor{ox{b I o6pa6orxe [aur{brx r,rslreperurfi r,r no[roroBny crarr,r,r K ne-
qaTI4.

17 aupe.rrx 1986 r.
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Tou LXXVII, 1987 r.

:I/Ar( 523.746

lVIO[E.rTb IIflTHA I{ BCIIbITIIHI{ HAA IIflTHOM
3..d. Eapanoncmnft, B. A. Il{ep6anoBa

flpo{r.nz HpbrrrbeB ruuuii H, I(, I84gg, tgb4l, }lg662 Ca II, uony.reEgbre ArrE AByx rrfl-'reE' I4ctroJrBBylorcE Ail-s pacqeroa $oroc{epuoft qactz MoAeJrr{ trsrEa r4 AJr.s orpeAeJregr4ff.
'BerIItII'IEbr nononrrate.trEoro [orJrorqeEtrff B EerrpepBrBEoM Crrer{Tpe s o6[acrr4 3900-4000 A.
'flonyteruar Berlaqlrua AorroJrrlr4rellbuoro [orJrorqeErr.E B 2_'4 paza [peBocxoAr{r Berr4qtrEy
rrorJrorqeErrff oTpr{qaTerr,rrErMr{ r{oEaMr4 BOAOpOAa,

' flo upo(frraru rleErpaJlr,rrBrx sacreft rranuri Ca lI w tru:r;uit H.,, H0 H6 pacc{rrrarra MoAeJrb
xpouoc{eprr EaA rrfrroM. Paccs[rauBr raxx{e MogeJrr.r AJr.s AByx Bcrrbrrrreg, pactro;rorr(eggErx'EaA-rrEr 

-aMIr. 
Mo4e;rn BcrIhrrIIeK orrpeAeJreEbr no upo{u,tru lunzfi H, K,I84g8, t\gS4Z, Lg66Z

Ca II-u Hr. flplt pac erax Ino4ereft'xpouocfeprr (urrer ra acnrruren) rprrMeu.aercfl rrporpaMMa
ue-JITP arrarrrBa crreftrpa.

THE MODEL oF suNspor AND oF THE FLARE ABovE suNspor, by E. A. Ba,-
'ranousky, z. A. shcherbalcoua.- The profiles of ca II lines H, K, l,g4gg, t\g542-, 1,g662 are
obtained for two sunspots. The wings of these line profiles u.. .rud for umbra moiel photos- -

phere calculations and for derivation of the opacity enhancement in the contino,r* laoOO-'4000 A). The additional opacity is found to be 2-4iimes the opacity caused by H- ions.
The umbra model chromosphere is calculated on the basis oi the central parts.of the Ca II

lines and the lines Ho, Hp, H6. The flare model chromosphere for two flares, situated above
trhe. spots, is also derived. For these latter calculations the lineprofiles of H, K, Ig4gg,
h8542, 1,8662 Ca II and Hr_were used. For the sunspot and flare chromosphere modeiling we
crse the program of non-LTE spectra synthesis.

B uacrorqee Bpeivr' rrMeercfl Muoro uo4eneft trflre, ({oroc{epuofi sac,ir us-
TeE, T. e. TeX CJrOeB, rAe o6paByercfl EeupepErBrrbrfi ctreHrp), paccgr4raEEbrx pa3-
rrbrMr{ aBropanau. Hecnorpfi Ea aro, ocraerafi eqe ueryrar6'n6scqrx z cnopiirx
BotrpocoB. Oluofi uB Eeperrreggbrx trpo6JreM ,rBJrfiercfl EaJruque AouoJrEureJrbEororrorJroqegrrff B FetrpepbrBgoM crrerrpe. B [l] 6rrlo roHaaano, qro rpyAEocru co_
trJIacoBaEufi na6rro4aelrhrx I{ reoperuqecxux r{HrerrcrrBuocrefi nenpepErBEoro ctre1-'Tpa rrfiteE cEr(Marorcfl trprr AotryqeEEr[, qro B o6ilacru ctreHrpa [ < 1 Mr(M.rrMe_€rcfi [otroJlErrreJrbEoe [orJroqeEr4e, Bospacraroqee c yMeEbrueHr{eM AjIrrEBr BOJI-uu, A{t I = 

50:00 A senzsusa qx : lq/kt, (H-) aocrur aer l,7S; n; : i-(U1- |* &r, (H-), kx (M) - [orrorr'urenruoe uo"noqen,e, kl H-)'_""."f,p*r'"ou
IIO rJl-otqesfie orpuqare JIbEbIMtr rlrOEaMrI BOAOp OAa .

B [2] anropbr EartrJru, qro rp-aAr,re,r reMtreparypbr B Mo[eJrrr, ueo6xogmurrft
.g,an o6'ancueEufi rpo{uret nu{paxpacro"o rprao-rera ca'iI, ilor.p-.Jilo-""
rloAxoArrr Arrfl unreptrperadua Apyrux trwsufi. - Fe I 5434, Na D, K zogg. no-

' ryqurb xopomee corJrac[e oAEoBpeMeEEo AJrE acex rrasufi yAaercE ToJrbno cyqeroM [orroJrHrilreJrbEoro trorJroqeEr,IE' rrocryJrrrpoBaHEoro s [11.B [3] n.ns Eecnorrbr(r{x rrflrer na6,nro4axacu irn ^ ne r ag6b,o. Teoperuue-,cHue upo{rr,rnz aroft il:u'n:z.vt, paccqurauubre AJrfi Eecr(oJrbnrrx Mo[eJreft, a6"rr"y-
rorcrl c Ea6rIoAaeMbIMr[ roJIBno trpE AolryrqeEur{ o AotroJruureJrbEoM rrorJroqeEr{r[.
t:t: troryqr4rtr Arn Beruqtr"'", qr :itlix (Hj ;;;;;ii, or 2 A; i}-...!rvorleEr(y BeJrrrquEEr (1 rreJrr.SE cqurarb, oAIraHo, ua4erxuoft, Tar( fiar( oua cge.rrauino o4noft rrunttu,

B L4JJaercfi re^op€rr4qecxzft pacver BeJrrrqrrnbr AotroJtErrreJrbuoro trourotr{egr4ff
ata 5250 < i, < 8250 A, o6ycnonneu'oro MorrenyJraMr4 CN, CaH, MgH;itO:
;flonyueuurre pacrrerEr,re aeru.rusbr 6nuax:a r ,rorprraa*r*, oupeAeJreggbrM B
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[1-3], Eo r,rMercr BaBracrrMocrr or rly6unrr n {orocsepe. Sunupuqecnue Bnarre-
Hrrfi orrpeAeJrerrbr r(afi BeJrrrqr{Hbr, oAr4ranoBbre [Jrr Bcex rry6ran.

Tanurr.t o6paaou, BeJIuqI,IHa AorloJrHr,rreJrrEoro trorJrorrdeurrfl B rrflTuax uccile-
fooa.nacr B ocEoBrroM 4ra o6nacur cnenrpa I > 5000 A. [.rra Meubrirx AiluE
soru uNreotch ronrxo oAHo Ee oqellr, HaAelr{Eoe o[peAeJreHrre (cge;rauroe IIo oA-

S4ecr Mbr o[pe4eJlrrM Beilusr4Ey AorroJrnureJrr,Horo flourorrleurrfl, cpaBHr{BaE
reoperuqecxne u na6nroAaeMr,re r(onrypbr. :l.usuir Ca II - H, K u uu{paxpac-
goro Tpr4rrJreTa,

Ha6,nro4aeurre upoSra.urrt a'tvx turrurfr. troryqeEr,r na BCT-2 Hprrnrcnofi acrpo-
{raauuecmoft o6cepnaropvlr Arrfl" AByx trf,reu c AtraMerpoM resu l0 u 15", pactro-
Jrolr{eHHblx Ha yrJIoBoM paccToflr{rr[ or qeHTpa coJrr{eqEoro IIIcfia coorBercrBeH-
uo 48 r,r 30'. PaccesuHHft cBer yqr,rrrrBaJrcfi MeroAoM loaapqa [5] no lr,rsrasn Fe
II u uo cHr{Mr(aM HpaE coJrEeqnoro [ucxa.

Cnexrprr {ororpaSupoBaJrr{cb Ea rrJractr{Exax Kodak IIF ra 1N, {orouerpzx
trpoBoArrJracb Ha Mr,rHp o{ororr.rerp e rrHreHcr4BEocrefi sa 6aa e uraxpo-A BM <Ilcxp a-
1256D [6].

BrrsncreRl,r fl [\Irfl uogcreft rrrrerr 6ea gononur4TeJlbEoro fiot'JrotrIeur{r tror(a-
BaJIr{, qro Ee y4aercfl corJracoBarb reopurc c na6nrogeurirflMr{ oAHoBpeMeHr{o lr \Jtfl
nuuufi H, K, u !\tfi 7ll(-rprauner:a. Peaynrrarbr pacqeroB rr cpaBEeuue c sa6rro-
AaeMbrM\r npo{r,rnnuu 4.ua o4nofi raa nro4eneft flor(aaaEr,r.Ha prrc. lr 2, B erofr
MOAeJIT,I .rpaArrerrT TeMuepaTyprr nr,r6pau TaHr4M, qro6r,r corJracoBaTb TeopeTr4qe-
cxue r4 na6rrogaeur-re npo$u.nu nw:uwfr. 1,8498, X8542, ?,"8662. flpu arou !\rt {rv-
srafi H ra K cornacue [Jroxoe - reoperrrqecxr,rft upo{urn rny6xe na6nro4aenoro.

Cornacne reopratl c ua6.rro4eu:uflM:a p\lrft Bcex paccMarprrBaeMbrx ttwsvtfi troJry-
qaercfi ToJIr,Ko [pu Earr,Iqura s o6nacru 3900-4000 A gouo.rHrrreJrbEoro rrorJro-
qeur4fl B HeflpepbrBuoM crrer(rpe. Hannyuuree corJracrre (cna. puc. 1,2) wt rroJry-
svtilu c neru,tuu,air ft, rrBM€Erroqeftcn c r.ny6unofi n Soroc{epe, Kan uor(aBarro
ua pr,Ic. 3. PacupegeJreupre c ruy6unoft reMrreparypu T u trJrornocrrl nH B onon-
qareJrbrrr,rx MoAeJrflx rrflreH AaEo raxlr(e Ha pr,rc. 3. ,(nn cpaBrrenrdfi BAecb ,fie rro-
raaauo reMtreparypnoe pactrpeAeJreHrae n rtrogenu [71.
. Ha pvc. 4 uao6paxenbr Berurrr4Ebr qr,, oupeAererrHbre s17-4, BJ, u uafi4eEHEre
EaMrl BuaqeH]rfl AJrE rny6zurr 16,6 : 0,1.

Brr.rzcileg[fl, o noropbrx roBoprrJrocb Bbrrrre, cAeJraubr EaMr4 rro rrporpaMMe'
gna JlTP-ycnonuft, TaH Har( paccMarpr,rBaJrucb roJrbr(o r(pbrJrbn cr{JrbEbrx lurwir,
o6paayrorqueca n SorocSepur,rx cJronx trrrrra.

,(arr,rue Mbr trepexoAuM H pacqeraM MoAeJrn xporr,roc{eprr HaA trflTuoM. An"
etoft qenra [pI4MeEfleM rrporpaMMy ne-JITP crrureaa crrenrpa. B nporpalrMe uc-
troJlbayercfl MeroA, ocgonansrrft Ha pelreurar{ r{HTerpaJlbnoro ypaBEeHr4E [Jrfl
{yuxquu rrcroqgr4ltoB [91. flporpaMMa peaJrr{BoBarra sa 3BM EC-1033.' Tllreetcfl oseEb maro pa6or, uocBflqerrrrhrx rrccJreAoBaurirrc .xpolroc{epbr Hatr
uflrlroM MeroAaMrI ue-JITP auaJrr{Ba. B [10, l.l] p;ltfl pacveron Mo[eJrrr rrctroJrbBo-
Baubr Jrrrtrrru H, K u tr4lt-rplrnrrer Ca II, a s t121 - ilunu:vr Lo, H r K Ca II;
KMg II. ,(ne rrao4erra xpouoc{eprr HaA rrflruoM trpelcraBJreuu n [13, 14J, o4uano,
r.rx aBrop ue o6cyx4aer Marepr,rar na6nro4euuft, fra ocnoBaEnrr r(oroporo 6rrnur
paccsuraEbr MoAeJrrr. Mogenr s Il41 Buarrr4rerbEo orJrr4qaercfl or fipyrrrx ruoAeneft
6onee sbrcoxofi reuueparypofi. B t15l paccqurara MoAeJrb uo sa6.rro4er;u.frM ltil-
s;vfi.H ra K Ca II, oua uoqrr{ Ee orrprsaercfl or MoAeJrrr t12]. B [16] nasa MoAeJrb-
xporvroc$epr,r HaA rrflTrroM r,r IlepexoAEoro cJrofl, Ha6;rro4euufl, orHocfiquecfl K
xporuoc{epuofi sacru MoAeJrrr, aBropaMr{ [16] se [peAcraBJreEbr, }I r4x rrEreptrpe-
Taqrrfl ue o6cyx4aerca.

f(an Br4AEo r,ra rraJro)fieuuoro, pacqerrr uogenefi xporuoc{eprr EaA rrflrnoM B oc-
EoBEoM 6aalrpylorcn ra na6nm4enwsx tuantfr. Ca II ll sr s oAudru crysae Ee rlpu-
qr{MaJrrlcb Bo BHr4MaHrre 6atruepoBcr(rte fi:uu:ilfr BoAopo[a, O4naro, r(an rroxaaa-
Jrtr .Eartrrrt trpelr(Hlle BbrqrrcreHufl uoAereft {lonxylor U71 u BcubrrrreH [18, {9],
rruTeucrrBuoctu 6anr,trepoBcr(ux lurLvtfr orreub qyBcrBureflbnr,r H trapaMerpaM
MOAEJIII.

,[nr gnyx [ByqaeMbrx HaMr4 rrfiTen Mbr rrMeeM, npoMe upoSr,rrefi rzuufi H, K
u Tllt-rpr,rrrnera Ca II, ranrxe upo{unr lvunu H6. IIpoSunu ilur;uft H6x, HB uo-
JryqeErr rro cnexTpy Apyroro flrrrua, 6rugxoro [o paBMepaM rt r,rsyrraeMBrM.
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Puc. l. Ha6.nrc;laerlne (cu.rrorunr,re mlHuli) npo{r.r;rr.r.rrr,rnrrii I( tr)"8542 Ca II glrAByxrrflreu
o 01 10, 5 - 15,1 0 :1983 r. ltpccrlrnll - Toopelrlqccr{re IlpofuJrf, ]htrurc.rrcurrbrc tro xra;EcJlflrr nrrcH c [(r-
rIoJIllllreJtbllhlnl rofiloilleHt{eu B o6racrfi 390C-4000 A. Hpyntxfl Teop(]TrrrlccHrle nporflrtu, DLrqrrcrel[rbre
6e;l IotroJIHttrcrbltol.o nornoilleHIIfl

Pnc.2, To rne, qro rra prrc. 1, 4.u[ lrrmrr'r.H rr ],8662 Ca II
rr - ttl.l0, 6 lt. l0 tl8:1 t..
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PrIc.3' Pacnpegcneurrc c rny6Irnoii renncparypbr r,r rrJrorHocrr,r B rroAeJrflx rrflTcrr M, n M,(crr.irorrnax trunrrR)
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Ptc,4. Bcrr'r'trrua AorroJIHI;ITeJtlrlroro [orJrolqcrrrr.s B ]relpopr,rnrro]r cflonl.pe [rrrerr
CnJloillt:trl JIIIIIIIrI - [], 2], ucprltxa.rrL]rbrr-r orlJoaort 

- [3J, mrpuxo::]a1r jrrnrr{,r 
- [4], lrpyxtgH l.gJ, riyrccl,rr-

rir[ - rramrr onpe[c"!oHrrlr tro,rirrHlrfltr II rr K AJrfl AByx nflToIr

Pac'retr,r upoc[r.r,ueii .rrr,rnr.rrt AJrfl paBJrrlrrr.rbrx Bapr{arrror] r{oAeJrefi xpolr oc6cpbr..Ha[ rIflTlloil{ iloHaBaJrrl_,_arro A.r]fl I4HTepnperar{r,rlr Ha6Jl.ro,qaeN,rhrx B rrrrrgax npocpn_
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- 
Haura NIoAeJIb,.

ulurrrx0B:1fl uole;rr [13],
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PIrc. 8. Cpanreulre reoper[rrecfifix (npecrr,r-
fiI{) n ua6nrogaelrrrx (cn:rouruax runr.ra) /:
rpo$I,Ireii B cfieKrpe AByx rrrrreH ruulrii Ho,
Hl3, H6 //

PNc.9. Teuneparypa B rroAeJrflx xporroc$e-
PbI HAA IIflTHOTI

CnJoIIlHafl JruHrrlf - Haua .rroAeJb,.

urrl)I{xoBarr - IrroAcJrb [13J, rurprrxnyHfiTuplrafi -Mogerb [11],
nyHHrrrpHarr 

- uoge.rr [9J Zoo--7;
6rany (ueusl]Ie Ha6JrroAaeMofi), a Jrr,rHt4E H6 [na EeKoropbrx MoAe.refi or(asbrBaercfi
AaH{e B SM]/CCI"\V.

flpegnaraeuarr r{aMrr t\[oAeJrb rrMeer 6o,nee nr.raxyro rel,rrreparypy, Ho 6onee.
Bbrcoryro uJrorgocrr, rro cpaBHeHr4ro c MoAeJrtrMr4 [9-15] (plrc. 5). Typ6y.rreurrrafl
cHopocTr, B Mo[eJrI{ cocraBJlfleT 2-5 xttlc, sro EecHorbno Bbrrrre BlIaseEr4ft B Mo-
leJrnx 19-151.

Cpanuenr,re BLItIrlc?TeHHLIx rrpo{urefi rd r4ureHcr4BHocrefi .nr,ruraft c Ea6[roAae-
MLIIvII4 AaHo IIa^pl4_c. 6-8, CpanI{eHI,Ie Mo[eJreft B rrrxaJre reoMerpr{qecgr,rx Br,rcor
Aarro Ha pr,rc. 9. B naruefi Mo4eJrrr o6[acrr, Kpyroro rroA:ber[a rerffleparyp6r or
xpoMocdepublx suaareHl,Ift_x roponaJlr,HbrM rrpor4cxoAr,rr rra lreHr,rrrr4x Bbrcorax,qeII B lIoAeJIflx 19,77,131. 3ro flBJrflercfl c.ne4crur.relr 6oree srrconofi nfloruoc-
Tr4 B Halrreft MoAeJrr4.

Mr,r a4ecr, paccqr,rrr,rBaeM raxlr{e MoAeJrr{ AJrE AByx Bcrrr,uuen (6an.rra I n 2),.
pacnoJro)fierrHErx lraA^rrf,1r{-1Ml4j cneftrprr BcrrbrrrreH noryqeHbr na gr,rspaHquorr-
HoM cneRrporpa$e BCT-2 09.07 u 10.07 1978 r. [.na Bclrrrrlrrnr4 6arra i'-rarrerorcn
na6rroAaeMue np_ofurnu H,'K u Tlrt-rpr,rurera Ca II u Hr, a [rrg scnbrrrrr.r 6ar-
ila 2 : roJrrno tr4lt-rprau;rer Ca II u Hr.

,(nn nrr6opa BeJII4qI4rrbI rrJlorHocrrr B MoAeJrflx r,rbl rrpr4ur{MaJrr4 Bo BHI4N{aHrae
ABa Hpr,rrepr4fl: 3rlaqeHue 6a.nul,leponcxoro [erpe]\teltra r,t Beruqr4rly qeurpaJbHoro
rIpoBaJIa a npoSu.nnx nmrtuit H u K Ca II. Teoperrauecxr4e BHaseur4fl arrdx Berusulr
AOJI}I{HbI COOTBETCTBOSATI, UA6JITOAAEI{bIIT O6r,rSHO BO BCIIbIIIIHAX.

flpocuratan HecxoJlbr(o Epo6HbIx MoAeJreft, Mbr upr4rrrJrrr r( BbrBoAy, qro rrJror-
HocTb' B MoAeJrflx BcrlblrueK [oJI]r{Ha 6r,rrr, srrlxe rIJroTIrocTI4 B MoAeJII4 rrgrga trplr-
r{epHona 2 ropr4Ka (a4ecr peqr, r4Aer o xpouoc{epHLrx crroEx). Beruvuuu, 

"pu-Alrerrr rel,_rneparypsr 6srrw aareM rroAo6pqnu rar(r4r{ o6paaol,r, .rro6rueoperriu_
cxue npo{uJlrr rr I4rrer{clrBnocrr{ l-uttrrft Hy, H, K u tr{IGrpr,rrrrrera Ca II naranyu-
nrrau o6paaotr coB[aAanra c na6.rrrogaeMbrMr,r. Teope:rr,r.recxue uporfulw Elrrr or,orr-
qareJrr,HBrx uo4e.rrefi r{ cpaBHeHr4e rlx C Ha6rro[aeMbrMr,r noxatagbr rra pvc. to_
11+, a v,ogenr{ Bcrrbrrrren - r{a pr{c. {5. Typ6ynegrHafl cr(opocrr, B MoAerrgx pac-
rer or 5 xu/c B Hr4lnHr4x crroflx xpouoc$eprr Ao l5 Hr,r/c n-nepxuefi xpouoc$-epe"

B aaHnroqenue csopuynrapyem ocr{oBr{r,re pegyJrbrarbr r.r Bbr-BoAr,r.

29,
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K Ca II AJrE Bcrlr,rilr(rt 09.07 1978 r.
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Plnc. 12. To irre, qro IIa pnc. 10, g;rn tr4lt-tplIu;rera Ca II
pr.rc. 13. Ha6.;rrcgaerlr,rii (cnrromlran ;utrrrr) r reoperr.rqecnnii (npccu,rnr,I) upo{uls ,lrrluu H,
Arrrr BcrrllTrrnu 10.07 1978 r.
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Ptc,. 14. To mc, qro rra pirc. 13,71ln I4lt-rpr'rrlera Ca II

Puc. 15. Teuneparypa Ir rrJlorlrocllb B ltoAeJrtx BcrrLrtucl{ M. '(nplrean

,nr) t l[2 (Hpr'rnax 2 - T; Itp]rBarr 3 - n,y)
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Oupe4e"nena BeJrrrql{Ha AorIoJrIrr,rreJr},Horo norJrorqeHr,rfl ts l{errpepbrBHonr cne1T-
pe uareu 4.nn o6.rracru 3900-4000 A. Paccqr,rrarrbr goe oro4er, {or:ocrpepuofirracrr4 firrrerr, xopomo o6r,ncnarorqr.re upoc[r,r"ru,r HpbrJrbeB .nr.lur,rfi FI, Ii u. 14]t]rpr_
rrrrera Ca Il .

Pacc.lurana N{oAeJrr, x_pouocdrepu Ha[ rrrrrr.rorr no npo$lrrau "rrr,rnufi IJ, K
lr tr4_I{-rpunJrera Ca II u 6ansuepoBcr{rrx rlrnr,rli IJo, I.I9, 

-ILo.

- 
Pacc'rraraHl,I N'IoAeJrrr [,Jrr{ Atsyx BCtrbrIxeH, pacnoJroH{e]lrrrrrx HaA nrrrr{aMr{,

Pacqeru ocuorbrnarrr,rcr, sa na6nroAaeMbrx npo{unax nr,rnuii Hy, If , K', IrIH-;p;-
rrJrera Ca II. llo.nyueno, qro nJrorHocm a iporroc$epur,rx cJroflx scnr,r111e1 11a 2
nopflAr(a Bbrrrre rrJrorl{ocTr.r cooTBeTCTByr0rqr,rx cjroeB nfl TeH.

Arrpcn r, 1986 r.
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Torr I XXVII, 1987 r.

YAE( 523.9r1i915

O XAPAT(TEPB
AHTUBIISAIIIIII XPOMOC@EPHT,IX BOJIOHOIIEII

B CBfl3IT CO BCIIbIIIIHAMU

JI. l. f(apr.r.rr,.oua

J4a;,.1nrrrr",, ri3lronerlrl rJ crp)rl{Type prrAa cucrc}r xportoc(repnrrx BoJror{oIrerl B cBrI3rI co
,Bcrrr,rTrrr{arrrr rr lrorlpqarrurlrni. Ha ocuorarrrrl.r corocraBJIeHrrrI xapar{Tepa rralrenenlri.i co Bpc}re-

Heir ItaiitrepoB rr flpHocrr.r BoJrorroHerl a Tar{ine c nprrBJleqeilrrell ]lallee IIoJIyrIe[I{bIx peSyJILTa-

ron 6r,r;rr,r c/{cJraHrrr oiIeA}rrorqrre Br,IBoAhr.

1. Ilprr flon]lqaHr.rr,r cncrerr],r BoJronofloq: a) uolepeunrrii paelrep BoJroI{oHeI{ yrreubflra-
,ercfl 3a cqer r.rx pa3Auoelurl nyrenr lpeo6paeonaur'rnl B AByxr{orllorerrrrrbre crpyr{Typbr;
6) crer.rrre BoJronour{a yAJrrrHrrrorc-s, Ter{Hr,re yxopaql.IBarorca; n) cxopocrr, rr rroron ofiyclta-
roqerocfl t[oroc$epnoro rar]il lloA crrcrerroii loJronoHeq yrreHrrrlraercfi, a cxopocrl; rloATrelra,

BO3trOlI{HO, yCLIirIrBaerCrr.

2. flprr ytrerrrrucHr.rrurpr{ocrr.r cr,rcrerrbr: a) nouepe.urlrll paalrep BoJloRoHeI{ yBe[[tIL{Ba-.
.ETC-fl 3A CIIET tsOCCTAIIOB.IICIII,Ifl J{AH I{EJIOTO PAHEE PASABOI'IBJIII'IXC-g BOJIOKOHEII; 6) CNETTTITE NO-

Jronolrua crarroBrrrcrr Holloqc, Terrrrbre - AJrr{HHee; B) cltopocrh r,I rloron oflycxalox{erocfl raaa

u t[oroc{epe pacrer, a cltopocrl, TIoAnllt{arcu{erocfl ra3a ylleul]rrraerct.
3. Alrn.nr,nyga r,ralrenerurii flpnocrrr, AJrr,rrrbr r,r lrorlepequoro pasl{epa cBerJrblx I,I Tetr{Hbrx

rBoJroItoHeI{ cocraBJrfieT B- cpeAr{ert ^,8, 50 tt 40/o cooTBeTCTBcH}ro.

ON THE FIBRILS SYSTEM ACTIVATION CONNECTED WITH FLARES' bY

L. G. Kartashoua.- The variations in the structure of some fibrils systems rvere studied in
,connection rvith Ilares and brightenings. The comparison of variations rvith time of fibrils
size anfl intensity and the account on earlier published data, permitted us to drarv the follo-
fing conclusions: 1- At fibrilssystem brightening: a) the fibrils diameter decreases due

to thelr biturcation into tu'o-cornponential pattern, h) light fibrils elongate and dark ones

shorten, c) the flux and velocity of gas descent in the photosphere under the system dec-
:reases and the velocity of gas ascent probably increases. 2 - At the decrease of fibrils sy-

stem intensity: a) the fibrils diameter increases clue to restoring as a one-pattern earlier
:two-componential formation, b) tight fibrils shorten and dark ones elongate, c) the flux
.and velocity of gas descent in the photosphere increases rvhcreas the velocity oI gas ascent

,clecrcases. 3 - The amplitude oI variations oI intensity, Iength and diameter of light
anrl dark Iibrils constitutes 8, 50 ancl 40ft, corlespondingly.

Xoporuo r.r3Becrlro, rITo rrpr{ Bclbrllrnax flpqalor SnoxHy"rrr, aKTIIBI4BIIpylorcfl
BoJIor(Ha r{ BoJlortoEqa, Ea6JrroAalorcfl Bbr6pocbr rra rIflTeH. .{na nr,rrcuer{r4fl rrpr4-
poAr,r arrrx COnyTCrByrOqr{x BCIIbIITIHaM EBJTeHI{fi oqeur Ba}fiIlo.I43yrlarb OcO6eE-

iocrg roggoft cTpyl(Typbl paBJILITIEbIx yqacTxoB arrlaBHoit o6lactra Bo BpeilIE

BctrbIIrIeH. Tartoft IroAxoA Nrolner cbrrparrr 6otruryro poJrr, B noHI4MaI{rrIl Mexaur{3-
I{a r4 CaM[X BCfIIJIIIOH, TaI( HaI( BCfIbIIIIeqHafl el[IlICCITtl OUOHI] TO]IKOCTpyItTyprla
(nanpu"rrep, 11 ,21) 14 paBBIlBaercfl ts coorBercrBlIII c roHKofr crpyltrypoft xpoMo-
i6epo, B, al u {oroc{epr,r B nflrrtax [51.. 

3necu HaMr4 r43yqaercfl xapaftrep ar(TITBLTBaI{I{H xpor{ocfepur,rx BoJIo}torlell B

cBere Jrrrtrr{r{ H, npu Bcrrbrrrrnax r4 rrorpqanltax. llpext4e Bcero npr{BeAeM Irexo-
.ropbre xoporJro r,raBecrHrrre cBeAelrr{E o crpynType BoJlor(oHeq aHrI{BHoft o6racTI,I.
Bonononnafl c.rpvr(rypa Jrrc6oft ar{rr,rBuofi o6lracrlr rrpeAcraB,II.aer co6ofi coBoHy[-



Pnc. l. Cnr.rrron yqacrra axrr'rsHoii o6tacrr,r B qeurpe m,ruun Ho
OAHa r,r3 cI,IcreM Borotrol{eII BbrtreJrella cH06I{aNIr.t

HOCTI, I{eIIoqeI( BOJIOI(OIeq, HaIIpaBJIeI{}IbIX BAOJTb OI{JIOBbIX illt]Jl1lfr. MaIIIIITHOIO
IrorIfl [6-B]. B ro ]I{e BpeME s aioft o6qeft coBor(yrrHocrr,r BoJronorrer{ B6r[eJrrrror-
crr orAeJIr,HbIe cI,IcreMEr. Ilpralrep raHoft cr4crer,rbr BoJror(oHeq rroHa3arr Ea pr{c, t.
,{,ua xpar:Hoctn 6ygeu HaabrBarr, AarrHbre crrcreMbr CB. CB cocroflr o6brsgo r4B He-
cnoJlbltr4x rrepeMelr{arcql{xcfl Me}fiAy co6ofi cBeTJrErx r{ TeMHErx trapaJrJreJrbHr,rx
BOJTOT(OHertr upr,r6nuar,rreJrbHo oAr4Ear(oBErx pasMepoB. Bonoxouqa n CB upuurrxa-
IOr CBOr.lMr{ noHr{aMr{ n ysJraM {.uoxxynon r,rJrr4 }r{e H rrflrHaM. HaxAas raa CB {ax-
TtrSeCXr4 COBUaAaer rro fioJro?fieHr{ro c o[sofi EsefiHofi xpoMocsepuofi cerHr4.

Culalae:rca, qro r(all{Aoe orAeJrbr{oe BoJroxorrqe ilpe4craBJrfler- co6oft Marur,rr-
Hyro cr{rroByro rpy6Hy [9, 10].

CtpyHtypa CB uo sceft anrranHoft o6racrlr pegxo rraMeHflerctr Bo BpeMfl Bcrbr-
rrrex r{ noapuaulrft $_;uoxHyron Ul,,121. .flsfleurle ar(rr4Br{Bar{r4rr BoJronouer{ r{By-
qailocb rraMu paEee [4], rge orMesarcfl {arr yuopaAorrr4BaEr4fl (pery.rrnplraaqlu.r)
CB uo nceft aHrrasuofi o6;ract\t B cBnBV co Rcrrbrrrrmaura. Itporre'-aroro, brrro o6-
Eapy}I.ietro [13], uro nouepevurrfi pa3Mep BoJronoHer{ yMeHr,rraeroE Bo BpeMfl
Bctrbrluxl{ u yBerr4qlrBaercfi rrocJre r{ee B cpeAHeu n t,86 -,l- 0,02 pasa. tr{alrer.errrfr.
fiotrepeqllr,Ix pa3MepoB BoJloKorreq odr'g.cttF.ilwcr npeo6paaotsaHr,reM r4x rrB oAEo-
ITOMIIOHEETHrIX CTPYITTYP B ABYXITOMIOHEIITIIBIE rA TTAO6OPOT NYTEM PABABOEEI,Iflr{ IrocJleAyrotqero Boc0rarroBJlelrr,rfl r(aH r{eJroro. Cor.nacso [14] Uannafl trepe-
crpofina reono cBtrBaHa c ABr4?fieHraflMr{ n arrroc{epe Cornrla. TaH, ytr,renrureuurc
tronepeqEolo paBMepa BoJrol(oHer{ coorBercTByeT yN'reHr,rler{r4e cr(opocrr{ 14 troro-
fta orrycHarou{erocrr rasa B soroc{epe no4 cB. vrenuseHrae }Ite rrotrepeqHoro pa3-
Mepa BoJroRoIreI{ cBflBaEO C Bospa0raHr.reM cr(opocrr4 r4 rroroHa onycHaroqerocfi
{oroc$epuoro raaa r4 yMe}rbrueHr4eM cnopocrr4 rro[Hr{Marorqerocfl ra,a.
.. Montno oEtI,rAarr,, rrro aHTI4BLlSar{rrfl cB COupono}r{AaeTcrr SEarrI4TeJrr,EbrMu
SryxryaqraflMlr rlgregcl4BHocrr4 cBerJroro 14 TeMrroro Kol,rrrogeuToe (aro 6rrnaer
SaMerEo IIpIlI Epocr,Iotpe Ho-{unsrroo). Tax, pas4roerrr4e BoJror(ouerl upor4cxoArrr,
BoBMolr{Eo, npr,I ycI,rJIeHI4I,r cBerJroro r(oMrrouerrra, a cJrr,rflHrde - trpu oc"na6ueurara
cBeTJroro ri yculre]J:lIw reMtroro. flrr uponepHr4 aroro llpeAlloJroEreuran 6rrta upo-
Be[etra..AeraJrbEafl {otouerpua pnga CB. tr4ccnegona.ncfl xapar(rep r.rBMegerrrrg
cpegueft flpKocrr{, cpeAHlrx trpo[oJrr,Hr,rx rl tronepeqnbrx paaMepoB BoJror(onerl co
BpeMeEeM.

) llanecrua I(AO, r. 7Z D,f



l. Ha6.rroAeHlrfl u o6pa6otxa

[ra raauepenrafi 6rura nrr6panrr Ho-{lr.numr ruecrl,r ar(TI,IBHbIx o6racteft,
troJryqeHHr,re rpu xopouux uao6pameulrflx Ha l(oponorpa{e }tf-l }tprrucxoft acr-
po$raauuecxoft o6cepnaroplrl4 s 1980-1981 rr. Ha6nrogenrafl rIpoBoAI'rrtlcb c

TIII@ <Hallel c nonocofi nponycxanun 0,5 A. ,(uauetp uso6paxenr,rr Co.ruqa
6u,r paneu 120 mw npu yrJroBolr paBperrreHuu rra rrireHxe He xyx{e 1". Itranenrato-
rpaSuponaurre BeJrocb Ha KoHrpacrnyro MeJrr(oBeplllrcrylo ureur(y <tr{aonas-
xponr-l8> trprr cacrore c.l,eMxr4 B xagp/ruun, nper{MytqecrBenlro B l1errrpe lrttruu
H.r. CreuHa AJrr{Jracb HerrpepbrBHo B Terrerrre or oAl{oro Ao Hecr{oJrr,r(I4x qacoB.

3a npeua na6nrogeuraft n Haxr4ofi axrusgoft o6nactu lu6o uporacxo4u,llu cy6-
rcur,rruxu, .nu6o paanuBaJracE, Bcfibrrrrrta 6anna l, finn uauepenlrft 6rrnr.r or,r6pausr
BoceMb qerxrlx CB. OcnoBsr,re cBe[eHr,rs o6 arrax crrcre]rax npLIBeAeIlEr s ra6n[-
qe. ,(ne ua nn6paunux CB (24.05 v 27 .05 t9B0 r,) rpl,rMblr(arrll r( AoBoJIEITo Hpyr-
ErIM rlflruaM, ocraJlbuble - H yaJrarf {noxy;ror cpe4neft f,pxocrl,r' B arux CB
ua6,tmga"nocr or 10 Ao 50 cserrbrx r{ TeMHr,Ix BoJror(oueq c nolepequl4xoM, paB-
HbrM -1,5-3",ra qnuuofi 20-35'. L.nuua I4I{repBaJIa BperIeHI4, Ha HoropoN'I IIpo-
r43BoAr.rJrr,rcb r43Meper{r4fl, cocraBJlfler A,rIfl pa3Jllrqnux CB ot 0,5 go 2,5 s. IiIaMe-
pel{Ilf BeJIr4ct, ToJrr,Ho rro RaApaN{ c oareub xopottrlrM HasecrBoilI raao6paxenr,rfi.

,(;ra paa.uuusrrx CB 6ruo oto6paHo or 5 ao 74 raxl4x r(aApoB.

24.05 1930 r'.
27.05 1980 r.
22r.08 1980 r.
01.07 1981 r.
15.07 19Bt r.
17.07 1981 t'.

HoNrep afiTHB-
trot:t o6lactrr
ro <Coruec-
Hblr{ i(arrIIbINlD

rII{cro
C],ICTEM

BOJIOftOHE

I
2
t
1

2
T

IIepuoA na6.nmge-
Hrrrt, UT

06ri55 _ 08n13
06 43-09 00
07 35-08 00
05 20-07 10
07 50-08 50
07 00-07 40

rlucro
MOMCHTOB

uBltepeulttYt

t4
l1;10

rItl.cro BoroHoHeI{
B CtrCTeMe

5
t2

8; 8
7

269
270
401
280
305
306

16-?,4
25 40; 10-25

10- 1B
20-30

30-50; 20-ll0
{0-20

B xasecrne xapar(Tepr{crrrnr{ nonepeqr-rbrx paaMepoB BoJlor(oEeq 6ur nrt6pau
Har( rr parree 14, l4l, cpe4nraft Alrs scefi cr{crer,rbr nouepeunrrft paaMep ee aJIer{eH-'

ros. Befl[srlrra aroro cpeArero rrorrepequoro paaMepa BoJror(oHel{ oflpe[eJlfl.Ilacb
coorHorxeHzeM r : Ll(n - {), rge Z - paccrofHr{e Me}r{Ay cepeAI,IEax[I4 xparlultx
BOJIOITOHeII CI4CTeMbI, A n - IIOJIHOe qIICJIO CBeTJILIX II TeMHbIX BOJIOI(OHeI{ B HeI4'

MetoAraxa orrpeAeJIeHI,Ifl AJIITHrT BoJIor(oHeII 6yget oulrcaHa HI,Ime.

,[,a;nee rrpoBoAr{Jracr, Sorolretpuq CB, tr4aruepanacb I,rETer{crrBrrocrr, BAoJrr.

Halr{Aoro BoJror(oHrla cr{cre}rbr B qeurpe :lurvtrt Ho. tr4a-aa rrcxpr{BJreunocrr{ arl{x
o6paaonarrafi neupeprrnuoe cr(aHrrpoBar{r{e rrx BAoJrb ocr{ rqeJlblo nrraHpo{otolret-
pa a 6onslrI{}ICTBe ClyIIaeB HeBoBMO}I{EO. floarOlry qeJIL }IllxpO{otouetpa paa-

MepoM -0,7" X 0,9'HaBo4rrJracb B HarrpaBJreHlrrl rrolepex ocrl BoJlor(ouqa rlocJre-

AOBaTeJrr,HO rla paBrrusnLle elo ysaornla C IIHTepBaJlor,r n 1,5". flprn atorr IJIf CBeT-

JILIX BOJTOT(OHerI B HaII{AOM CJIyqae perl4cTpr4poBaJlacb }IaHcI4I\{aJIbHafl LTHTeH0I4B-

Eocrl (r"), a gla reMHr,rx - MIIIILIMaJIsuan (lr). Bgonr, KaiIiAoIo BoJIoItoHqa AeJIa-'
Jrocr B cpeArreM 15-25 nalrepenrafi. Cpeguexna4paruquafl orur.r6ra BerI4rIIlHbI rrH-

TeHCI,IBIIOCTI4 orAeJILHoIo I4BMepeEI4fl CoCTaBJIfleT trpl'IMepuO 0,1-0,3%' B xarur-
poft ms CB ua Halr(AoM r(aApe SotolrerpupoBaJrr4cE, Bce cBerJrr,Ie I4 Bce reMHr,Ie Bo-

Jror(oHr{a c flofleperrHrirnoM Ee MeHee 1,5-2'. tr4s-aa pacceflHldr 3uarrenllfl flpxocrl4,
loryrreEubre AJrtr reMlrr,Ix BoJror(oHeIL Nroryr 6r,rtr r,rcHarxenbl BJIIrflIrrreN[ coceA-
Errx c EUMI4 CBeTJTEIX BOTIOHOHeII.

Bo ncex cryqatrx Ba I4HTeHcr4BHocrb (IreBoBMyrqeEHoroD Co.rnrla flprrur,rMaJlocEr

Bgasegue -f 6, coornercrByrorqee o4uofi r.r tofi rxe rra BCex r(aApax rrJrorqagr(e paaMe-
poru ,-30 xL. cex. 4yrra. fl.lorqagxa nrt6upaJlacE, BHyrpII sseftrla xpouo_c$epnofi
ierxu ua nepuseprar.r ar(rr{Brrofi o6nacru. Cpeguenna4parLIqHafl ouru6na -Io xole6-
Jrercrr AJrfl paailr4qHblx cJlyqaeB B npe4eJlax ot 0,5 go 2%.

Ha Bcex r(a4pax orrpe[eJrflJracb cpeAHflfl orrrocr.IreJrbHafl I4IrreHcI{BHocrF,'

AJrfl r(alr{Aoro cBerJloro Hg:6JI ,l r{ Ha?r{Aoro reMlroro H, - 
jJI;) BoJIor(oHI{a

crtcreMbr. 3arelr HaxoAurJracr, cpeAHEfl orHocr,rreJrr,Eafi rruTer{crrBuocrr, AJIff Bcex
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CBeTJIEIX tr BCex TeMEbIX BOJIOROHoq, BMeCTe BBETbIX:
flc nT

r - ()r" +2 u,)l@c* n*),
11

T\e ncfrU, - quCJIO CBOTJIEIX II TeMEbIx BOJIOI(OHOI{ B CIICTeMe. .flOnyueuuyrc ne-
.lrrlqr,ruy I 6y4eu EaabrBarb cpe4ueft apnocrsro CB.

A{{"* BoJrofiouerl otrpeAeJrflJracb cooruorrreuueM | - !,g,,rn, rAe 1,b,, ry: 1088 r(M - BeJIItquEa IIETepBaJIa, c HoropbrM 6pa.rlrcr orcrrerbr BAoJrb BoJro-
$oEeq, a n'L - sficJlo sHaqeElrfi aaqaruofi I{HTeEcr4BHocrr[ tro AJrrrHe BoJronogr{a.
,"(nuua cBerJrbrx BoJroI{oEeII onpe4eJrffJracb qr4cJroM Toqer c r4rrregclrBEocTblo,
npeBocxoAEqeft anaueuue rr; o6oasa.r[M ee Har( l" (Io),flnuua ]fie reMHbrx BoJro-
TOT_eI OtrpeAeJIfiJIaCb tro.qucJly TOIT0H c I{ETeIICIzIBEOCTbIo MerrbIIIe .fo, naaoneu eel, (Ii. ,("rra nagemgocrl{ 6rr.ra ranrxe orpeAeJreua [Jrr4Ha ynacrnoB Ha]HAoro
oBerJroro r4 reMEoro gJIeMeHTa eqe Ha 4nyx 6luannx r .fo ypoBnflx rruTerrcrtBgocrr{;
[;ra cnernbrx BoJror(oEerl otrpeAeJrflJracb AJrrrHa yrracrnoB c r,rHTegcr[BuocTbro
6orrme. !,! lo B oAEoM cilyqae m 7,7510 n gpyrolr. o6oeua.ruwr ux l" (,1 lojt l" (1r75 1r) coornercrBeuuo. ,(na reunnrx )r(e BoJror(oEeq orrpe4errralu'nrrr"u
yqacrnoB c trEreEcr{BEocrBro MeHbrrre 0,9 10 ra 0,85,Ir. O6oanavr/rM rrx L (0,9 ,I0)u l, (0,85,10). Bunu troAcqilragbr ranlr(e asa.resus cp"e4neft oruocurerigbt raril
TeHCUBEOCTfr Eilfr yqacTltoB r(alHAofo cBerJroro rr Halr(Aoro reMEOrO BOJTOKOET{a
c r'IEreEcrrBEocrbro nr,rrue 1o; 7,1 I o; l rl1 I 0 rr Elrlr(e .Io; 0,9 ,Io; 0,85 1o coornercr-

BeEEo. ,(na cnernr,rx aJreMerrron aro1" :f;r"1^Ir,titern,- qrrcJroroqeH BAoJrb

tsoJronoErla c I4ETeHCrlrBrrOCTbro 6otsme -ro,'" ,r**e 6onrrue 7,1 Io u 1,75 Io,
'o6oenasuM coorBer_crByroqlg aIaseErrfl r{Hre,cr4Brrocrrr cBerJrbrx BoJroxoEer{
xaH 1. (Ii; I" (1,7 Io); Ic (l ,75 1o). B cJryqae reMEbrx BoJroxoEer{ orpe,qerrflJrr4cb

tsEJIIIqUEbI /,:) i,fMIA, I\E rN _ qITCJIO TOqEH BAOJIb BOJIOITOEIIA C I{ETEHCIIB-

Eocrblo ,ar"*"'10:- I rar()ile Menbrle 0,9,I0 r,r 0,85 16. Haaonen ux 1r(ro);
1, (0,9 Ii n 1, (0,85.fr) coorne:rcrBerruo.

,(rr xam4oft cB z [Jrfl r(a]r{Aoro MoMeHra BpeMeEu 6rr.ltr,r uaft4eubr cpeAgr4e
rro clltcTeMe BeJrr{qr{Ebr AJrIrIrhr II oTrrocr{Tenrnoft r{HcTeEcr{BrrocTrr cBeTJrbrx BoJro-
Ho,er{: l"(Ii+1".!!.,1 !r);^Tp (1,15_,Io); I" (Io); tr" (,t Io); I" (1,15 10i;;.;;;;,Borror(oEer{: t, (Ii; I, (9,9_fo)' ,, (0,85 /0r; l, (10); 71 (O,g'fo); l, 1O,aS fr;.rlo AaEErIM sr,rqucresufi 6r,rnlr nocrpoerrbr r(pr,rBbre rrsMeuerr{E co BpeMerreM
tscex STrrx uapaMerpoB, a rax?fie cpegneft flpnocrr4 crrcreMbr I ra cpegnero Eotre-
peqEoro pasMepa BoJrofioEeq r.

2" Peay.rrrrarbr

r(asecrseuuoe paccMorpegr,re Hpr{Bbrx r{BMeEeHrrE co BpeMeEeM Bcex trapa-
MerpoB' otrpeAeJreEEbrx EaMIr 4.rra nam4ofi raa CB, [or(aaaJro, qro B [o4aBJrflrorqeM
'6o;rlmuurcrBe crryqaeB ua6rrogarorcfl Bnaqr,rMrre KBaatr[epuoAgqec11ue rrx rr3Me-
rreErrE. Ha puc' 2 upure4eubr KpIuIBbre ngMeneglrfl co BpeMeHeM EecfioJrbnrrx
ocEoB{r'Jx [apaMerpoB AJIE rpex CB._Cornacgo orrlrM npuBbrM Buaqenr{fi BeiluquE
I , I c (I o) u (aa pe4nulr ucnnrosesreu) f, (/o) rr.reuarorc, 

"ri""po*uo. 
cpelrrr r;;;;cBerJrbrx BoJIoHoEeq Ea Bcex rpex ypoBEfiX r{ETeECT4BEOCTTT r4sMeEEercfi To}fie

c4ExpoEEo r4 troBTopfiet {axrrauecxrr xoA I. B to }r(e BpeMfl T" (I ,) Merrflercf, trorrrtrcrporo r up-ormoosaae c 7, (16). Be.rrr.rvu:f'a r xone6iercs irorru crDoro B rno-
Irro0,ur,".qr,IcQo)aIr(Io),arax)necI"(I);Ic(i,l I)nI"(l,lb7o).Itpun'uer y Lr (.{ o) r,rMeror uoxoxufi xo4.' cne4yer oco6o orMeTrrrb, qro xapanrep r{BMe,egufi" co BpeMer{eM Bcex trepe-qr4cJrerrEbrx [apaMerpoB CB cryrxrat AoBoAoM_B IroJrr,By peaJrbHocrrr grrrx uBMe-uesnft. fns, cu,xpo'Eocrb.xgAa r(prrBbrx ,1"(Io) ra"f, 1fo1 "uru"..ri";;;;,o roM' qro BJr[EEI4O trBMeHeEIltft xaqecrsa raao6paxeur,rft osenr rtraro. B upotunuorur
cryqae arrr EBa uapaMerpa r{BMeEflJrtrcb 6rr n uporuno{aae. ?Iarueneu[e T" (I o)z I, (Is) n uporunofaBe rax)fie rroArBepm4-aer 4auurrft ,uruoA. Itt"; ;;r;,;;cr4rrxpo'Eocrb xoAa,r(p,Bbrx I, Icgi a I, (I), a ra*?r(e cxo4cino fipuBbrx
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Puc.3. Craar, rapalrerpon K AJrfi Bcex
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T" (Io);I. (1 ,1 Io) uI" ({,15 10) yfiaarrrBarorerqer.r Ha ro, qro r4sN{e}rer{rrfl BeJrtr{qrrH,
HafiAeHEblx c rrprrBreqeur.reM petrepHoft r,rtrTerrcr,rBr{ocrrr 16, He orrpeAeJrflrorcfi
ee r(oJre6ar{r4flr{r,r oT KaApa K Ha[py,
_ Aos_pnga uan6oJree Balr{Hbrx trapaMerpoB, rarr{x, HaH r; I; l" (I); lr (i;
I" (Io); I* (I),6tuo nponeAer{o noJrr4arecrBerrroe cpaBgeHrre tro BceN{ CB. C arofi
rleJlt,ro Ha Kpr.rBbrx r 6parlrcn aKcrpeMaJrbHbre BHarreErar (ncero 46 cny.raes).
,[,nn etux E{e r{oMelrro_B BpeMeHrr or6upaflr4cb. coorBercrByrorq]re rlnr BHaqeHr4E
no HprdBbrM I; I.(Io); I. (Io); I, (I) wT, (Io). 3a,reu uo xanr4ofi mpunofi Arrrr
HalI{ALIx [Byx IIoCJIeAoBaTeJIF,IIE'IX IIo BpeMeHI{ SKcrpeMyMOB onpeAeJIflJIr4cr,

Berr4qr4,E6r K ^. :- --!'- a'

" g, a yjiT , tA'e U npl4l{I4lraer snaueHllfr neperlflCaeHllblx BLTilte

napaMerpoB. tr4nAexcr,r i v. 2 omtocrrrcfl r( [Byr{ nocJreAoBareJrr,Hbrr{ Dr(crper{yrraM
Ha HpzBLrx r. Peavnsrarr,r cpaBneHr{fl BeJrr{qr4il,t I{r c BeJrrirqr4uaMu K;; KI"tr"1i
K|rei; Kl"tri; Kl,r{to1 frr,^ scex CB [onaaaIr],r Ha pl4c. 3, a - d, cooruetcruu.irro.
Br'r4no, rrro rra pr4c.3, a*e, rlpartrr4arecxr4 BCe roqnn pacrroJrolr{eE'r Bo BTopoil{ I,r rrer-
Beprol\{ r(BaApaHTax, a IIa prac. 3, d o uepnom r{ Tperr,eM. 3ro_oesa.raer, rrro Epr4
Boppacrarrl4r4 r B r(alr{Aoft cr4creMe rrpor4cxoAraT yN{er{bmeHrre f , a rax}rie I" (Io)
u I* (I o). ttpoue Droro, coxpaqaercr AJrr.rHa cBerJrr{x BoJroHogerr, a AJrrrr{a reMHbrx
pacrer. Au{gq, corJracuo pr,rc. 3 yil,renrrrrer{r4e r colpoBo}r{Aaercfl pocrorr l,
a raKn{e I" (Ii n I* (I), flplr arougJrr,rHa cBerJrbrx BoJronoHer{ pacrer, a reMrrbrx
yMerrrrrrraercs. Aunnrary4a xore6anraft seJrzsttt:f,' I or oAHoro aHcrpe},ryMa K
IpyroMy cocTaBJlfler B cpeAHeM -80/o. flonepevnrrfi paarraep [r AJrr4Ea cBerJrbrx
14 T0MTII;IX BorIoKoEeI{ r4SMer{rlrorcff B To }r{e caMoe BpeME B cpeAr{eM s.a -40,45 v 57 % coorsercrBeHHo. flo-nra4nlrorry, axTrrBr4aar{r{fl BoJror(ouer{ [poflBJrs-
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€Tcfi Ee cToJrbItO B ItOJIe6aEEfrxu.x ffpnOCTtr, cnoJIbI(O B trBMeEeEtrEx trpOAOJIBEbIx

tL ilotreperrHirx paBMepoB. 
i

Ha olsosaszu scex trBJrolr(eggbrx'peayrrraron: a) uccJIeAoBaEI(E crpyl(rypbr
u fpr(ocrtr CB, uoryueurblx l(an a4egb, rafi u paEee [13, M\; 6) cotrocraBJlerufi
Crpy*rypu, CB o nyues6lMtr cltopocrxMl( Ea yponne {otoc{epn (co_rlacuo t14_l)_
BbrplrqoBr,rBaeTcr cJreAyroqar HapTI,IHa , ar(rl{Bl,Iaaqrafl aTI(x o6paaonanufi. Ee
MOETHO onucaTb AByME CTaAUfiMI'I.

Cuavana, "p" "o"p*L"riii 
CB, , uefi upoucxoAl,Ir yMeIrbIIIeHI{e roileperlHoro

paaMepa BoJronoreq Ba cqer trx paBABoeHI4.s nyreM npeo6paaoraullfi B AByxltor{-
rrogerrrgbre crpynrypnr. flpu . arou . ctserJlr,Ie BoJIoKoHIIa crauoBfiTcfi AJItrHEee,
a reMrbre xop&-e. iltopocrr E IIoroK orycxalotr1erocg IaBa r {otoc$epe uo4 CB
yMeHbIIIaIoToir (upu aiou, oeponrno, ycI{JI}IBaercE troAbeM nelqecrna)' Satorvr,

rrpr{ yMeEBmeEEu EpKOCTtr CB, n ueft nporcxoAl,Ir yBeiluqenue trotrepeqro1o
pasMepa BoJIOftOEeq Ba cqeT BoccraEoBJreErIfl AaH I{eJIOrO pasABOIIBIrrrrxCfl

pagee o6paaonaullfi. Cserrrre BoJror(oEqa yxopasuBalorcn, TeMEbre yAJIuEflIorcfi.

OxopocrJu troror( orycxaroq,erocfl raaa o {oroc{epe rIoA BoJIoItoEqaMI{ pacryr,
,a cKopocrb rroAErlMarotrIerocfi raBa yMeEbmaeTcf .

Cyis uo BceMy, na uepnofi craAI,Iu a1rlrBu3aqtrZ B CB BoBpacraer.poJlb flp6oro
r{oMrroueEra, a Ea utopo* - TeMEoro. flootouy tro4beM BerqectBa ua {otoc{epu
u xporroc{epy, roauoE(rro, cBflBaE co cBerJrbrMtr gJIeMeETaMr/t, a otrycr(aEl{e rr3

xpouoc{eprr n $otocsepy - c TSMH6IMI{. B aroft cBs.BtI yMecrEo ytroMflEyrb'
,*io ,o"r-x, u b6oacrl{ BoJlor(oueq pactroJrararcrcr o6rrquo rro cBerJIoMy KoM-

moHeHry l4l. Clegyet [o4sepnnyr6, qro flBilerutfl, goAo6uue afirl{BtrBaqr{u
TBOJTOI(OEeq, BepOETEO, trpOUCxOAET TaI(E(e nO {nOnX}JIax I4 BOJIOI(EaX. TaH,

rrsBecrEbl CJIyqaU yMoEbIIIeHI,IE BO BpeMfl BoIIFTIIIeK IloleperlHblx pa3MepoR_ I{etro-
qex B crrcreMax rletroqen {ronxynnulrx yseJrnoB [3, 4]. Itporue aroro' ua6nroAa-

Jrocb MEoro cilyqaeB uoflBJreEr{fi B CTpyr(Type BoJIoI(Ea cI(cTeM cBeTJIbIX tr TeMEbIX

ToEnoBoJIoItEI{cTLIx o6paaonaurafi, iogo6su* crrcreMaM BoJroKoEeI{ L41,'
I4rar, aftTr{BuBarll,Ifl BoiroHoEeII, B cP.frBfr co Bctrbrlrrr(aMril, tro-BI4AuMoMy'

ffBJrfleT0f,, Bo:tr@pBr,IX1 cJIeACTBIIeM ralrenenuft cTpyItTypLI Mar'EETEbIx uo.reft
(uanpuuep, t15-171),; rplul eroM Ee IIcItJIIoqeEo cEaqarta paaABoeutre, a sareM

Ctntfrrlr:r;e MarHIIrEbIx rpy6ox; Bo-Bropblx, peayJlbraroM ycIrJIeHuE troAbeMa uo

MarrrrrrEbrM tpy6narvr {otoc{epnoro BeIIIecrBa B xpoMocoepy z [ocJIeAyIoI{uM

€ro otrycHaEteM [14, {B-20].
Arrop r.rry6oxo trplBr{areJres. c. T4. Ioracrony u II. il. flo6poupaarrHy Ba

qeErrbre saMesaEl{fl upu o6cyxAeEr{rr cTarblr.

'!14 uas. 1986 r.
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Tou LXXVII, 1987 r.

y^r(.523'9 

--h r rfr=*r,iBPAIIIEHITE COJIHUA
r{ BPAUEHI4E ErO OBITIETO MArH[rTHOro troJrfl.

B. A.I(oror

Bpaqerze Coruqa EccJleAyercff IIa ocroBe auaJrrrBa uauepenuft o6rqero Margrrrror17
uora Couuqa (OMII' 968-1984 m.),,'a ran)r(e BpeMeur6ft uocregoBarerrbgocrr{ trorraprrocrr
MerrmJraEerrroro MarEtrrrroro rrorrfl (MM[I, 1926-1993 rr.). cuenrprr Morr(IrocrE o6ozx ape-
lrerrrix pagor o6napyrnrrBaror ABa [oMrrHtrpyroqtrx (crro4nuecrux) uepuoga Bpaqerrtrfi:,
26,94+0,02 n 28,20* 0,02 cyr. flepnnfi treprroA rrureptrperr,rpyercf Kar( rau6oree Koreperrr-
uuft ueprog Bpa[ieruff rroBepxrocrrrnx uarnuisnx uoteft r6ruau afiBaropa. Broporrry ue-
PuoAYr 28,20 cyt, coorBercrByer cauuft sucoxuft uza B crrenrpe MMII; orr rre tronaahrBaer
pacqetrJleEafi, o6ycrorreruoro gu{SepeuqtraJrrrrbrM nparileuueru a 2}-ne111rny- qrrgJroM.

flpe4noraraercfl' qro ueptrog 28,20'cyr orpax(aer ,fiecr$oe npaqerue r.ry6znnoro uar-
EtrTEoro troJrr, trpontrBlrBaroqero ilytlrcryro aouy Courqa. Taroft BbrBoA corJracyerc.a c Ee-
AaBEtrMr{ . 

peayJrrTararlrlr reuuoceficlroJrorur{.
Otueueuo, lrro trepuoA 28,2 cyr coorBercrByer Bparqeurrro {oroc$epu }ra rrrtrpore o6oJro;

28", r4e Iro.EBJrEroTcE Ir.fiTEa B Eaqaile Rarr(Aoro coilHerlroro qIraJIa. gro o6crogreo"aruo Mo?I(eT.
trpeAcraBJlsrb uHrepec AJrE reoputr, o6rxcnxrorqeft ce6roprryro crpynrypy OM[I u 1f-nerqufii
ryRJIuaocEoBeMoAeJII{EaaJIoEIIoIoMarEtrTIIoIopoTaTopa.

ROTATION OF THE SUN AND ROTATION OF ITS GENERAL MAGNETIC FIELD..
by V. A. Kotou.- We analysecl the measurements bf the solar mean magnetic fieltl (SMMF,
1968*1984) antl also the timeseries of polarity of the interplanetary magnetic fielil (IMF,^
1926-1983.). Power. spectra of both sets show the presence of two ilominant perio6s of ro-'
tation: 26d.94+ 0d.02 and 28d.20 + 0d.02 lsynodic). The first period is iirterpreted asl
the most coherent periotl of rotation of the surface magnetic fields near equator. The other,
28d.20, period corresponcls to the highest peak in the IMF power spectro* 

"rrJ 
d"illl

show any splittings due to tlifferentiaL rotation ancl 22-year cycle; l

It is conjectured that this 28d.20 periotl reflects rotaiion of deeply rooted solar magl'
netic field which penetrates the radiative zone of the Sun. This tentative conclusiorr
appears to be compatible with thd recent helioseismological observations.

. We note that .the 28d.20 period corresponds to rotation rate of the photosphere ad
heliolatitudes of about 28o where spots usually originate at the onset of each solar cycle..
This circumstance might be of interest for the theory explaining sector structur. oi the
SMMF and tL-year cycle on the basis of the oblique magnetic rotator rnodel.

. 1. O6aop Jrr{reparypbr

?Iurepec r( Bpaqeur{ro CorTqa (o6aoprr Ea6ilroAerufi u reoperuqecnofi ugrep-
trperaqutr cM., EatrpuMep, B tt-3]) o6ycnonleu trpofireMofi ero Brryrpesseio
crpoeErrfi u pasBtrrueM reJrtroceficMoJrofr4tr, a rar(xre trpeAtroJroxreEueM. ,{rxxe
[4] o 6ucrpoM Bparr{eurru coJrueq-Eoro EApa. cornacso fiunxe flApo Mo]fier Bpa-
qarbcfl co cfiopocrbro ropaBflo 6onrmeft, qeM cxopocrb troBepxrocrEbrx cJroeB,
qTo [oilrnEo troBJrtrflTB Ea peJIfiTtrBUCTCT(Oe.TOJTHOBaEUe trpeqeccrlu trJraEerHbrx
op6ur trB-Ba EaJrusufl y conrqa cyrqecrBeEHoro HBaApytrorbsoro MoMeEra

Ro

,,: 
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r4e r - paccroflr{rle or rlenrpa BBeBAbr, Q - yr.rorafi qacrora Bparqeurrfi,
a {yuxqur I (r) oupeaeJrflercfl BHyrperrHrrM crpoear{elr r{ Aaercfl, EatrprrMep,
n [5];l (r) uneer ruuponlrft MaHcr4MyN{ !,rfl. r B r{HrepBarre or 0,4,R6 4o 0,9/i6,
rae Q(r) 6o"nee u.rur MeHee xopomo paccqr4raHa; fio - paAr4yc Cornqa.

B 11-nerueM r{rrr(Jre corue.ruoft ar(Tr.rBnocrr.r Conuqa BaxtEyro poJrb r{rpaer
1uSSepentluatbHoe Bparr{eHr{e, croJrr, flBEo Bbrpa}r(enHoe Ha rloBepxr{ocrrl. tr4sre-
peC H BpaIqeHI4IO IIOBbICI{JICfl HeAaBIIO I[ B CBfl3II C OTHpLITL'Ielfl{ lnopcu0ll,l'blfr H,Oile-
6auuft Connqa, r{Meroqrrx lL-neruufr nepr{oA [6, 7], gr.rcHpetuofi crpyl{rypr,r
nepr.roAoB BparqeHr{r o6rqero rrarr{r4rHoro uona Conuqa [8, 9] Id ycrlexaMl4 reJlrao-
ceficMorroruu [10]. I{raxrnuecxoe rroBe4eur.re BaRoHa Bpan{eHrrfl r{o}r{}Io [peAcra-
Br4Tb B Br{Ae rOpcr.rotrIrbrx }rore6aHufi, [pr4 noropbrx B onpeAeJIel{Hbrx mr{porH},Ix
Borrax BparJ-{errr4e nepr{oAr{qecnr{ ycxoprrercrr ltru BailfeAJrflercrr npr4 6onee r.r;nt
MeHee Her{BNreHEor{ cpe[Herr,BpatqeHI{I4 {orocsepr,r 17l.3onnr aHoMaJIbHoro
Bpa[IeHr4fl ABr{}r{yTc.fr Br{ecTe c 3o}rarrrr aHrr4BHocTr{ H&r( BoJrHbI, neper{eqaflcr,
B xoAe ur.rxJra ir afiBaropy. EtIalt ycraHaBJrrrBaercfl BaEtHafl cB.aab n{e}ItAy Bpa-
rrleHr4el{ Co"nnqa rr qrrKJIorI ar(rl{BHocrlr, Koropafi etqe AaJrer(a or no"uuoft
-flcHocrr{.

tr4anecrHo, qro B cpeArerr rroJro[bre sBeBAr,r Bpatqalorcfl 6srcrpee, rIeM BBeBAr,r

rro3Ar{r{x crreKrpaJrbHbrx HJraccoB. Sror Saxr cuoco6cruoean pacflpocrpaHetrI{rc
Mrreur.rfl,.rro n Co.nur{e B rrporrriroM Bparr{aJrocrr BgarlrrrefiE,no 6rrcrpee, qeM cefiqac,
rr3-3a rroTepr{ yuroBoro N[oMeHra, y]locrrMoro corEesHblNr BeTpo[,L Boaulrnarolqee
rrprr DToN{ TopMo}r{eHrre Br{emHr.rx cJroeB rro6y[r{Jro Her(oropblx reoperl4noB cqu-
TarE, qro yrJroBafl cnopocrr, Q pacrer c r,ny6ruoft (conpeueunble AaHEBIe reJrr{o-
ceficuororulr oilpoBepl'arcT gro MHeHIre, cN[. n'5).

O npaulenur{ BHyrperrHr4x o6Jracreft Ao ue[as]rero BpeMeun (4o crarloBJlenrrfl
reJrr{oceficllo.norlrra) r4MeJrI{cb BecF,Ma r(ocBeHHbre, r{eEaAe}r(I{bre AaHrrbre na6nrc-
geur.rfi r4 Teoperuqecr(Iae rrpe4nocblJrnr{. B uacroarqee BpeMfi MEeI{I4fl aBTopoB
TAI(ETE OIIEHT, CI4JIbHO PA3[I4qAIOTCfT - 

B OCIIOB}IO}I ]{3-3A TOIO, CTO EEI4BBECTHA

cTefreHr, Bsar{MocBfl3rr Me}r{Ay BparqeHr.rerlr flApa 14 BpaIrIeHI{eM BtreIlHefi o6onosxu.
Ognra uolararor, qro gseproBbr4eJrarou{ee flApo, rAe orcyrcrBylor }toHBer(Tr{BH},Ie

rroror(r4 r{ Her rrepeuoca:yrfloBoro r{oMeHTa, Bpatqaercfl 6r,rctpo, c ueprloAoM BIrJIot,
AO HeCHOJr6r(r4X Cyror(, Apyrrre - sTo BcJreAcrBr4e cr4Jlr,IIofi cBfl3l{ Me}fiAy flApoN{

r{ troBepxrrocrr,ro Buyrpenurre o6Jracrr4 Bpau{alorcfl co cnopocrblo, Ee cIrJIbI{o

orJrrrqarcqeftcs ot cxopocrlr $otoc{eprr, T. e. rrosrl'I HaR eAIlEoe, TBepAoe reJlo.
Csqso o6ecue.runaercfl, Hatrpr4r,rep, RpyluoMaclrrra6Hoft HoHBeKqI4efi, (ore6a-
EIIflMT{ tr{Jrr{ MaIHI4TIILIM IIOJIe},I, upOEI{BbIBaIOTqIIM trosTu BCe COJI1rI{e.

,[,o paannrurr reJll4oceftcMoJrorl4rrecxoro MeroAa s 1982-1985 rr. Bpau{eEl{e
Co.nuqa olpeAeJrflJrocE rpgMtr il,reroAaMr.r: a) 4ou.neponcKl{N{rr rrBI\[epeHI4flMI{ Jryrle-

sofr cxopocrl{ {orocseprt, 6) MeroAoNI rpaccepoB (nper'mtyqecrBelrHo - tro
narualr), r) rrruucnenrreM aBroxoppeJlflI{r{u, Hatrpl{Mep, [JIfl MaIHTITHoIo rIoJIfl
Id.il\t I4HTOIICI{BEOCTI{ I(OpOHaJIrrEOrO CBOIIeHI'Iff.

Bo ncex [peAbr4ytllr4x I,rccJreAoBaul4flx, 3a r4cnflIoqeurae,r'r [8, 9, 39], Bpalqelrr{e
COnESqHOIO MaIEI4THOIO trOJIfl aHaJIIISI{pOBaJIOCb ]dJII1 C Ilol4olqr,rc CUEOUTI4SOCHI'IX

r(apr, r4Jrrr [yreM BbIsuCJIenufl aBror(oppeJIflIII4rr (crt., Hatrpl{Mep' 111,-l4l).
Cenepurrfi [151 no otr.cnlpeJw,yu,aar, o6rlero Martrr,rruoro uons Cotuqa Har( sBeBAr,r

g11s 1969 r. orpeAeJrr{.1 lpeo6.nagarcn{r4e rreprro[]rl Bpau{eur{fl Nlarur{rtroro uoJIfl
N- i,r S-uorrflptrocrrr: -26,8 w -27,6 cyr coorBercrBer{Eo.

He4ocratox BbIqIlcJIeHIIfl aBroltoppeJlflI{LIoIIHofi SynHquu-AJIE IIflreI{
I{JII4 MaIIII,ITHOI0 nOJIfl - COCTOLIT B TOM' rITO OTAeIr,Er,Ie MeJII(OltaCrUta6Ulre

MarHr{rrrr,re crpyrTypbr, Tar( ir{e Har( r4 6onrurraucreo MeJrr(I4x rlflrelr, cyqecrBylor
o6Er.ruo He 6o[ee HecnoJrr]r(rlx cyron. (IIoetony rr caN[Ir rrflTua, rIo-BrrAr4MoMy,

IIe Moryr cJrylnr4rb xopourrlr r{EAr{KaropoM r4crr4EHoro Bpal4elrl{fl Coluqa.)
Ionapg [16] npe4noJroxrtr{Jr, qro B aBronoppeJrfir{urc MarIII4rHoro troJIfl, BbIqI{cJreE-

Hyro BrrJrorrr Ao rrecnoJrbxr{x o6oporoe Conuqa, cylqecrBenurrft nHrag AoJI}I{H},r

Brrogr,rrl 6onee xpynsouacruta6sr,re, rly6oxo saJlerarcqlde MaIEIaTtrbIe cTpyn-
Typbr, xapar(Teprrayrou{uecfl 66nrrruu BpeMeEeM }nI4BErr, seM orAeJrrrur,re Mar-
srru"re aneuenrr,r. B nexoropnrx reopr4flx [17] soo6qe trpe[IroJlaraercfl Hailr{rr[e
n uy6raue rBepAorerrbuoro Bparqeurrfl, cocyrqecrByrorqero c uu6{epesqr{aJrbIrbIM
Ea rloBepxEocrl4.

Ita.recrnesso rlosrrfi BrrA AaEHErx o nepeMeurrocrra Cotuqa, cnhaaguofi c ero
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BpaqeHI4eM, rlpeAcraBJlflror co6ofi rasr{epeHr4.E o6qero MarHrdrrroro uora (O[,I|])
Co.nnqa HaK BBeBAbr, Bneplble Eaqarbre ieuepnrr, [15] s 1968 r.. r4 npoAoJrxreHr{bre
qaMr'I Ao 1976 t. [18]. _3rra Aa]IHr,Ie AotroJrueubr arraJrorr,rqnrrMr4 r,raMepeHr{flMu
OM[I, BbrrroJrEerrErrura lonapAoM B o6cepnaroprar,r Mayur-Burcon , fUeppepo*
n Crau{op4cxoft conueunofi o6cepnaropuu', i raHme MHoroJrerHr4l{r,r AaHHr,rMr{o (cpeguecyrounoli) noJrflpHocrr{ Merrifrrrarrerrroro MarHrlrrloro noJrfl (MNIII),
perr4crprrpyer,roro Ha op6lrre 3eu"nra.

- -_ _$amefi I{eJIbIo trBfifr.ercn arraJrr{B uan6oree noJrubrx r\raccrrBoB gauur,rx o6MMI u oMrI r\{eroAorr rocrpoerrr4fl crrer(rpoB Morrrnocrr{ (cM) rns uurruo*rrg
uau6oree AocroBepuoro, yctofi.u4roro neprloAa, coorBercrByrorqero [oJrro]r{r4-
Byrr{r,rM r{arHr4rHbril{ crpyr{rypaN{, xoropr,rft orpa}r{aJr 6rr, uauprauep, BparqeHr4e
rry6rauuoro (r.rro6anr,uoio) 

'uarurrroro 
troJrfl coruqa ,, noeirorxrio, no4,1ro.o-

c$epnux, rny6oxrax cJroeB caMoro Coruqa.

2. Bpauleune Co;ruqa Ea or(Barope

couacno.. lonap4y [191 yrnona, cnopocrb BpauleHrrfl Sorocseprr, o,peAe-
JrfleMarr uo a${eHry ,(ouepa, cyilIecrBeHHo MeHr,rre, qeM cnopocTl,-e {axeron,fitrreH r,r MarHl4Tr{oro rIoJIfl. tr4u 6u.rro ycraHoBJrer{o, qro cxopocrb BparqeHllrr,
onpeAeJlfleMafl IIo Hlpr.a.N{ JryqeBr,Ix cxopocreft (o6cepnaropr.ra Maynr:-Bu.ncou),.
r43MeEflercfi c Saaofi 11-nerne_ro rutrJra. Yacrr.r.rro aro 6rrro fio[rBep]r{,uego
ua6.nrogeuuxur,r o6ce_pnaropl,rr.r _Itrnrr-flr.rH [20], no ue 6rrno BnooJreAgrBr{r4 noA-
rBeplngeno n Ctau{op4e 1211.

Anroprt [22_1_ c'turarcT, aITo HaAo orJrrtqarrr Bparrreur{e rrflTerr or Bpaqeg],rfl
rpyn[ rrflTer{. I\a ux pe3yrrr,raroB TaK}rie cregyei pasyunrrii tsErBoA o roM, qro
rrflTHa u Soroc$epnrrfi ras Bpau{arorcfl c paanofi cxopocrslo: [ocJreAgee ecrecr-
BeHHO BeAer ft TOMy' rrro rrflTHa paSr{oro paSMepa I43-3a paSJrl4rrEOrO Toprro}r{eHrrE
Bparqarorc.E c paauor?, cxopocrr,ro (cu. raxxre ra6r. 1).

tr4a na6nro4eur,rfi Mayur-Brancononcroft o6cepBaropr{rr cJreAyer, cro rJraBMa
$orcc{eprr -Bpalqaercg HecHoJIr,Ho r[eAJreHHee, qeN'r nETHa u MarHrlTHoe rroJle
Il2, 76,_ 1!]. cngnrpacc 174) Ha ocHoBe Kpocc-Kopperrflqrrr{ MarEr{rorpaMM Ba
trepl{oA 1967-1982 rr. EarrreJr, qro s o6fiacrrr axrrtBur,rx rxrrpor Bparqerrrle Mar-
EI4rHoro troJrfl rrpr,rrrepao ua 1,5%o (-30 u/c) 6rrcrpee, veu npauleur.re cauoft
SorocSeprr, ilpr4qeM r{Meerc.s ne6onrruoe (-B u/c) y*e-rnurerroe yrnonofi cnopocrtr
rra aHBarope, nogo6uoe na6rrogaer,tor,ry B [ourepoBcnoft xpueoft. Anaroru].rHr,rft
peByJrr,rar HeAaBEo troJryrreH lonacroHou ra ,(er,rHr.ruofr [2Bl: cnopocrb MeJrno_
uacnrra6urrx EJIeMer{roB MarHI{TEoro rroJrfl (HeBoBl{yrqeurroro) Cd,rrnqa s6rue7.
axBaropa npr.rr{epHo ua 2,Bo/o (-55 u/c) 6o.irrure cnopocrrl onpyr{arcrqefi {oro_c$epu.

OAuaxo crleKrpocHorll4qecxlre rraMeperJr4tr, BbrfioJrueHrrr,re n Cransopge IIIep-
pepoM 1{p^. [21], noxaaaJrr4, qro cnopocrb Bparqerrr4fl {oroc{epu ,iu'fruutofu
paBga 2,020 xmlc; coorBercrByrorqufi clrgepuuecxuft ireprog 

- p 
- 25,06 cirr

trpaHTI4arecHI4 COBrra[aer c rrepr4otro[r eRBaropr.raJrBrroro BpartreHr{rr AoJrroE(rrByrr{uxrrFrreH 1241, a rar{}fie c rrepploAor\,r BparqeHr.rE npyrrHoMacrura6noro *urrrrrrooo
IIOJIf.

Paerla'Irarr ][e]I{Ay peayrlbrarar,rr4 paBr{r;rx aBTopoB olr,scnrrwofl crreAyrou{r.rMr[
ilpI4trI4HaMI4: a) upraueueHlde paBHofi}ero4uxr.r odpa6orxu AaHrrbrx na6t"roaerlr,r;,
6) uncrpynrenraJrrr{T-re npr.rvranr,r (nanprnuep, BJrr4flHr.re pacceflHEoro cBera trpa
perr.rcrparu4r,r ;ryuenofi^cno^p-o_crr4; cM. AerarrbHoe o6cyxrftenr.re prrAa r.r]rcrpy]reg-
raJrr,Hbrx a$Senron B [25, 261), r) rlgyqe]rrle [Br{}rieur4n purrrriux o6pasonarurft
Ea noBepxEocrlr co;nuqa, r{}reroulrrx pasHyro cHOpOCTr, Bparqetrr4rr, 

") urrr*
ilEP-EI,IE}IHOIO BO BPEIIEHI4 gIAS{EPEUqI4AJIbHOIO BPALqEHI4E, A) I{BT,TEHEHI,IE Oc dnaoft qr{HJra, e) aarlrclntoctJ O or r,ny6unri.

Cracrer\tarr.r-{ecnr,I[tl4 oulr6xalrlr (n .racrnoctrr, BJrr{flHr{eM pacceflHlroro cnera)
o6r,scnqercfi yrloMflHyroe BrIIxe pacxoiriAeHrde r{e?riAy peByJrb.r.araMr,r AorrJrepoB-cnr4x r43Mepenuft, nrruoJrr{eHrrrrrx 

_s o6cepBaropr,ur Maynr-Brunco, lr cran$opae;
Harrpl4N{ep, ypoBerrb snynryaqlrfi oro Arrfr r{o Arrro, AorrJreporcxoft 

"*opoaTIIn o6cepearoplrn Maynr-Bnrcorr cyqecrBegrro currBr4Jrcq n t-ggt 
". "oaru i,"ru-rroBr{r4 TroBoft 4rar}paxquonnofr perxerKrd 1271.

l Mr'r npraarareJrr,Hbr P. l'orap4y rl o. Il]eppepy Ba rrpeAocraBJreur.rc )rr.rx Aarrntrrx.
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Yro6rr cAeJrarl o6cymgeuue 6o,nee ronxperHblM, BAecb Mr,I orpaurlquMcx
cotrocraBJreur.reM peayJrbraroB otrpeAeJreur{s Q ua artBarope. fiauurre paBEBrx
aBropoBflprrBeAeubr s ra6r. t (uouru oArroBpeMeuuo uogo6nyto ra6nuqy cocraBr{Jl
Illperep [3] c snrroqeur{eM rax}r{e rapa}rerpoB B, C saxona gu{Sepeuql{aJlbuoro
opaqeuun). Bu4no, uro Buaseuufl culepuuecrco?o Trepvoila r4Melor 6onrmyrc
.quctrepcr4ro: or 24,46 lo 26,76 cyr. (Yaqe ncero 4ra{{epeHllllarrbHoe Bpalqenl,re
trpe,qcraBrlflercfl B nra4eQ(q) :A+Bsinztpf Csinarp, rge A, B, C-
I(OIICTaIITEI, OnpeAeJIfleMbIe AIIIII{pLIqOCHI4; B HaqeCTBe }IepbI SHBaTOpIIaJIT,EOIO
Bpau\eHr{fi urr n ra6n. 1 npunogur{ BlraqeIrl4fl P, coornetcrByroqLre Hoa{{raqraen-
Ty A, [pr4rreM, Har( npaBrrJro, AJrfl rurapotnofi sonu lq l< 5".)

Ta6,nnqa 1

I[HrepBafl na6.nrcge-
Hfifi, roAbr

{ 925- 1930
1966- 1968
1966- 1978
1967 -1,976
1976-1979

P, c}T

25,85
26,16
25,91

-25,76 *
25,06

l'Ierog rpaccepon

| 
."u,,nu

Crcnrpocnonr.rqecnr,rii treroA

O6reHr uay.reuuR

(Dorocr[epa
)
)
)
D

IIJII{ lIETOA ABTOI{OPPEJIflIII,III

crrer(Tpa luoqlrocTrr

OX,II]
},IX,III

IIsrua
)
)
))

lpynnrr nxreu
1\,Ianr,re u-srila
Cpegrrrre natrra
Eolrr,rure ngrna
flsrrra
Errno.nrplrr,re rpyrlnbl
flsrua

)
Io;rloaurnyrqrre rrlTna
fpynnr,r nRter
Onnnouur,re rrETHa tr{aJroro pa3Mepa
Ogr.ruounsre nstua 6orsuroro paaMepa
Cyneprpary;rr,r
Malrrrrtrroe nolre
To me
Be.naa nopona

t28l
t2el
t20l
[1e ]
[21]

1874-1902
1905- 1954
1940-1968
t92t-1,982
7921-1982
.1,521*t982
L92t-1982
192r-t982
1967 - 157 4
1967 -r97 4
1,878-1944
7947-1981,
1878-1944
1905-1954
,1935-1944
1935-19rr4

,1979
,I959-1967
'1967 -1582
1965- 1983

24,61
24.79
a4\lD

24,80L0.02
25,71t0,0rt
2tr.75t0,02
24,95-f 0,05
25.34*0.07
25,03+0.03
24.47t 0,08

25,02
25,03
25,02

24,79+0,05
24,91
25,t0

24,46+0,12
25,1

25,06*0,02

Anarua

25,09i0,05
25,09i0,02

301
301
301
221
,r1
Itl

22)
,rl
311
311
24)
32)
ool
DOI
331
331
341
r2l
141
351

1 968-1984
{926- 1983

* 3Ea.reHr.re fionyqsg6 HaNrIr nyreM ycpeAHeHtr.fi
-l

Iausrrx [19].

B Xonqe ta6n. t AaHbI suaqenv,n P, HafiAeEHLIe EalIIl IIa OCrroBe C[0I(TpOB

n\{orqtrocrlr OMII ra MMII. SHaseul.re 25,09+0,02 cyr MoE(Iro trpl4rlflrr B KaqecrBe

oCHoB11oIo flepr{o[a Crl[eprrarecxoro Bparqeul{fl rJIo6aJIE,Horo MarHl4TIIoro IIoJIE

fra aHBaroQe ("r. IrI4)Ite).

3. Cuexrp Moltr,Hocrrr OMII

f{nn onpc4eJrer{r4rr Io]rr,rr{r{pyrorqero [epr4oAa BpatrtreEr,rE aEaJII4s clreHrpa

,*outrrro"r, GM) Oo""a rpeAnoqrl,IreJreu, qel{ BllqucreHue aBror(oppeJrflI{I'IoHr{oft

{yu1qrara, [oCitoILHy egultrul C\{ uoxruo tsbIqI{cJII4rL AJIfl Bpe}IeHH6IO pflAa

rIpaHrr4qecHI4 ;rro6ofi AJrt{reJIbrrocrl4.*,[,aunrre 
Ea6rroAeHr.ri O1VIII p-aaubrx o6cepBatopufi noHaBbIBaIor cr{creN{arr4-

.qecgt{e pacxor,11AeHun [8, 1B]. 
-3ro 

r.rJrJlrocrpr,rpyercfl, Harr_pr4Mep, pflc.-1, rAe

opru"^rio, CM OMn ro r,r,rrepe,r4flr{ B Crantfop4e r4 .H-a^o-699pBaropr{rd^ 
N{^a^y^nr-

dro"or, 4rrtl oAIIoro I{ rolo ilie LIHrepBaJIa Ha6JrloAesuft 15'05 1975-31 .12 l9B2 t'
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//z,tlrc
Puc. l. Cnextp MoIIIlroc-
rn OMII uo ua6,trogenuxu.'.
r Cran$opge (a; vucro
ot4err,nirx ua,ltepenrt
N:2428) r n o6iepna-
topur,r Mayur-Br.ucon (6;
N :1562) Errfl rrrrrep-
Barra 1975-1982 rr.

flz,tlrtt

/

i
2

/ to ./, cyn //o

$raqnenrr,r k, onpe4ererrHbre pauee [8] (ra6ir. 2), N - 
qr.rcJro AaHHrrx; AJrfl norry-

qeHrrfl cner(rpa rloJrflpllocrrr MMII lrcroJrr,BoBaJrrtcb cBeAenrrfl, oxBarr,rBarou{r[e
58-rernuft r4r{repBaJr ({926-1983 rr., Itr :21022).

CM o6qero rrarHIlrHoro rloJrrr cyrqecrBerrHo r4BMeHtrercE c go6anreurleu
HOBbrx Aalrrrbrx, qro xopolxo Br4AHo r.{3 nocJreAoBareJrr,I{ocrr,r Tpex cnenTpoB

Ecrra s crauSopgcrrrx AarrrJr;rx [oMl.rnr.r-
pyer (cuuo4uuecxuft) neprroA 26,85 cyr,
To r{BMepeurza Maynr-Blr;ncon [or(aBb]Ba-
IOr rrpeo6JraAaHr4e r'rarHr{THr,rx crpyKTyp,
Bpaqarctql4xcfl c IIepIIoAaMI,I -26,94;28,04 rt 28,38 cyr, noropbrM orBeqaror
nuxra CM roqrrr oArrHaHoBoft aMnJrr4ry-
Abr. Inasuoft npuqr.ruoft pacxom4eurafi
talrflercrr paBruqr,re BecoBr,rx $yuxr1rafi
4nyxi', rrHcrpylrerrroB, oflpeAeJrflrorqr,{x
BKJTaA n O1\4fI paarr,rqubrx yqacrnoB Br.r-
gurroft ;nonyc{epm Connqa (uogpo6uee
crr. [18, 361). Drr,nr o6r,scnqercs r,r 'raxofi
rro6onrrrRr,rfi tfaxt : aBro r(opp e Jr fl rIr4oHHa fl
$yuxqrar, BbrqrlcJrerlnafl AJrr{ r4rrrepBaJra
na6rrogeuufi. 797 1-1973 rr. orAeJrbrlo no
Aar.Ir{brxr I{AO AI-I CCCP r,r Mayrlr-Br.rncou,
rrol(aSaJra Aor{14}IrIpoBarIr{e cyrqecTBeHIlo
paBHLIx [epI4oAoB npa(eEufl: -28 fi
-27 cyr coorBercrBeuuo (aror peayJrbrar
noryseu ; rraMr4 coBrrecrrlo c Illeppepolr
s 1974r. rr He 6r,rr ony6.nr.rHonan) (pwc.2).

,I[1rn uo;ryueru.rs uar,r6oJree AocroBep-
noro CM n[],r o6beAr.rHr,rrrr{ Aarrur,re OX4II
rpex o6cepnaropr,ui B o4r,rlr nperrenn6fi
prIA, I4CrrOJrbByfl HOplrr,rpoBorrHbre xoa{-

Puc. 2. Auronoppenaqrrorrafl {ynnqnx/ (A), BblsucJreHHarr AJrrr npbrr'rcnlrx (a)
r.{ }layHr-Br{JrcoHoBcltrrx (6) r,ranepenr.ri.ir.
OMII, 1971-1973 rr.

zd,rt za,il zalsl

s4&

I
28 i6
{{

a2[
t



.to2,42,lcL

\J

Prrc.3. Cnenrp rroqlrocrlr OMII
Arrfl r.rHrepBa;ra 1968-1976 rr. uo
coBortylrrbrrr Iarrr'rbI]r gnyx o6cep-
naroplrrii, I{AO AH CCCP u Mayur'-
Bnrcon, CIIIA; cylnrapuoe rrrrcJro
uarrepenr,rii 1/ : 2699

Puc. 4. Cnenrp ONIII l.ns rrrrrepBa-
ra 1968-1981 rr. ro coBonyrrHlrlr
Aanlrr,rrr rpex o6cepua'ropnii; ,ly' :
: 5783

Pnc. 5. Cucnrp OMII A.ls lrlrrepBa-
.na 1968-1984 rr. no coBoRyrrlrbrM
Aalrrrbrrl rpcx o6cepnatoprrii; 1f :
: 6876

dMII ra puc. 3-5. Ocsossoft trIrn, coorBercrByloqtrft.!:27,03 * 0,07^cyt
(omu6na oiupegereua uo Iuuplrue III4Ha Ea ypoBre 0,8 A2) B uurepBaJle 1q68-
ig76 ""., c 

-ynenzuentreM 
AJruEbI pfiAa cMecruJrcf B cropouy 6o,nee noporgolo

trepr{oAa Pt : 26,94t0,05 cyq 
^(pr,rc^. !,_ 5). Oco6uft.. trHrepec rpe[craBJrser

poor aMtrJrrrryAbl IIrHa. !_z^:.2^8_,!6 + 0,07 cyr, Itoroprlft upartzuecrl4 Ee BbIAe-

Jrfiercg B rrturepBaJle 1968-1976 rr., Eo craEoBurct BTopbrM tro Berllszue AJIfi
troJlEoro MacctrBa [aEHbrx 1968-1984 rr'

Cpannunat aMuJlury[br rlrr(oB . Pr : 26,94 u Pz : 28,2 cyr Ea pfr.c. 5,

uoo6ioguyo ystrrbrBarb, uro Soroc{epnrre MarEl{rEbre lroJrfl Ea paarbrx reJrtro-
1agporax q r{Melor paBEbIe IIepIIoAbI BpaqeEIIE ua-aa 4u{{epeuquaJlEgogrtr
BpanIeEr{E Connqa pr ExoAfiT c paaEr'rMu BeoaMrr B lruTerparrbuyro Berruqusy
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Ta6nuqa 2

_--'
o6cepna,oprta ltta6rtoreutaii' I N I k

I rotrbl I I

Itpr,Irr
Mayrrt-BtIrcort
Crarrdrop4
'Jipr'r o6ceplatopllIr Br{ecre

O6rqee NIarHItTrroe rloJre

1968- 1976

r970- 1982

1975-rSB4
1 968- tg84

Conuqa

1398

2457

3021

6876

OMII. 3rI{ seca otrpeAeJrarorcfl: a) rxr4porlroft rporfl]r{eHHocrblo paccMarpl'rBa-

"rofi 
,oou, Aq; 6) Syurqraeft troreMrreurln AI{cHa I( Hpalo y (p) =; 0,37 +

+ 0,63. (1 _ p2)'1,, rAe p - reJrrroqeErpr4rrecKoe pacoroflIll4e IaHHOIO yqacrHa

Soro.6upur; iy' ,66""ro, npoegrlrrrr, rpoilop{r,rogaJlbrrbrM B rIepBoM npu6nu-
xeHrrul cos q 13.

fl,nn aaxoua Arr$+epeHqr4aJrE,Horo BpaIJtreHIdfl l\{arHrrrHoro noJIfl rrpr'IMeM

$opriy.,ry, ycragoBJreHlryro Cno4rpaccou [14] I,IB aBToRoppeJrflIlrlorruoro auaJruaa

rrayHr-Bl4Jrcol{oBoKr{x }IarHI4rorpaMM 3a 1967-1982 rr':
co(q) : 2,902 - 0,464 sinz q - 0,328 sina q (2)

(uHpa4.c-1). Orcroga HaxoAr4M, rrro rreprlro[ cI4HoAI4rIecHoro Bpaulerll4fl rfarHrrr-

iroi'o ior" P, = 28,2 cyt coorBercrByer Irrrrp-ore rq := 28,7o '

N4oinno tpegttolOtnltrr,, qTo IIepI{o[ P, =: 27 Cyr CI{IloAI{rIecHoIo BpaII{eHI4fl

cBflBarr c (tqoeepettrnttutn) npatlenr{e}I [pr{ar(Baropl4arbrroro Marllr{Tlroro rloJrfl

(cru. uume). flonaras[aJree, qro rrupr4Hr,r Acp o6elrx 3oIr, BpailIaloquxcfl rlper'rMy-

rrLeCTBeI{HOC [epl4o[aMtl -Prtt Pr,n CpeAIIeN{ 9AI{HaI(OB6I'-TaH }I(e HaH I4 CpeAHI4e

flanpfl?Her{Hocrr4 rrorrr u cu6nofiEoft $oroc{epe (-2 Ic. [36, 37] u 6olee :1r1tfr'

Meflee r{e BaBLICET OT q), AJIfl oTIIolIeHI4fl BeCoBux HOeS{uqI4eEToB yI(aBaEHbIX

AByx lllnporlrblx BoE (rp, =t 28,7", pr.=:0") uony'1nst/' arla', : 0,62' Y-rer atoro
6axropa [pr4BoAr.T n'iCrrpan.,reuuOfi alrunrrry[e BrOpOIo III4I(a P2 B CIIeI(Tpe

*orqno"rrn btUn (pr". $ A = 0,1"7410,62=,0,28 lc, 6onrrueft, uerrl aMtrrrr{ry,a
A :=0,23 Ic ur,rxa Pr. 3to uo4uepxllBaer {a^xl .upuncepuolo 

(paBlIor'rpaBldflD

nByx cl4Eo[I4seoKux 'i"p'ogo', -26,94 v :28'L6 cyr B ctreKrpe oMil"

4. Cnexrp Molrr,Hocrr{ sHana MMII
flonsrr [pl{poly AByx yI(aBaHHLIx B},Irre [epuo4oB I43-MeIIeEIIfl OMII Colsqa

rror,roraer cuenrp iiorq"o"rri Buar(a MMII (+{, -7 utg 0). Pauee asanoru'runrft
r{accr{B EaEH},rx, EecrtoJlbr(o Merrrrrlrero o6lr,eua, aIraJIuS-I4poBaJIcfi B [8, 38, 39]
.c r{eJr6ro u3yqegl4x 3BoJII9III4II ceHropuofi crpyl(rypbl MMII lt AucfiperllElx rrep1ro-

goB BparqeHl{fl \,IaIHI{rEoro II6JIfl Coroqa." Maccru rorlEplIocrllt- MMf[ (1'926-
TOSS .r.y,'paccMarpr4Baeu'ft anecr,, oc*oBarr Ha Marep_rr_aJIe-J!g, all c 4o6anneulrert
EoBbrx orpeAeJreEr{ft uonrpnoctu, uy6nraHyen'rr'rx tr{SMlIPAHou'

cueKrp- MMII (puc. 6) o6uapymueaer rpyrfiy [oMLIEI4pyIolqux rIII(oR

r pafioue-uepl{ogoB'-26,9-27,5 cyt, BI(JIIoqafl MaI(CIIMaJIr,srrft s STOM yqaCTHe

#;-F, : iO,g+ + 0,01 cyr. 
'O6paulaer na ce6n Brrr4MaHI4e uaonuponauuufi

rru]I] pz-:28,20 +-0,02 cyr, uMeioIIII4fi e cuextpe-caMylo 6o.nruylo aMrlrlrrryAy'
a raHiHe <rpouurr> onerr4y P := 27,5 tr P - 28,2 cyr, xapal(repHllft Hax trnn
MMI, ,ax u R.ns OMII (cnr. Pnc. 5).

Pacrqenneurae CM MMII oa 6r4"rn"ble III4I(I4 B AI4aIIasoHe IIepI4o[oB 26,9-
' 27,5 cyT o6ycroBJreHo, rro-Br{Ar{MoMy, AByMf [pr4IIuHaMI4: a) cyulecTBoBaIII4eM

ua COnuqe [I4CKpeTHbIx IIII{porI{LIx soII [pel4MyrqecTBe]I[Oro fiBaBIlHOrepeHTI{OIo

(ua uporrxrenlrri uuorux ier) Bparqe,rdrr MarHrrrr{oro^ rroJlfl, 6) uunnuey
il1ZZ[-rerret rro[yrrflrlr4rr o6rqero N,rarHrrrrroro rrorIfl Coluqa trpI4 Harutlr{,a

MeAJreHEoro apefi{a Hpy[]roMaclIITa6Hbrx MaII{IITIIbIX Crpyl(ry^p^ - 
K sHBaropv

c rfaaofi qr*ri , ar6$epe,ql4arlr,Horo nparqeuun^(cu' [8,9,39]; Harrpr4Mep'

,r"pro4ur 6nesvs re11oropr,rx 11ap [epr{oAon (uuxon a cM) B yr(a3agl{oM Al4arlasoue

S"nuaxu x 1L utu 22 roAau). B cll;ny Droro ecrE' ocEoBalllrlfl rroJlararr,, rlro MoIr{-
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Puc. 6. Cuertp rrorr.Eprrocrr{ MMfI Alrs rrrrrepBaJra 1926-1983 rr.; 1[ : 2l0ZZ

Eocrb uaprlaqufi MM[I, rax )r(e fiaK u OMn, B AuatraBoue trepuogoB 2B,g:
27,5 cyr o6ycnonneua (gu{{eper{rudaJrBrrblM) npaqeuueM trpuaftBaroprraJrbgoro
npyrrroMa^cmra6uoro MarElrrroro uorrn Ea mrrporax I q I { 20". flouuuupyro-
rqufi uzr 26,94 cyr, oco6euuo ctrJrbro Bbrparr(enubrft r cnexipe OMII (cu. puC.-5),
oro?r(,4ecrBJrfiercfi EaMu c uau6oree xapaHrepHbrM trepuoAoM BpaqeHr{f MarEur-
uoro trorrr Ea ar(Barope; cuAepffrecxufi trepuoA'paBen 25,09 + 0,02 cyr (cu:
ra6n.1). ' I 1'

Hau6onee r,rurepec_eu trnn. 2812 cyr. Ecrecrseuno, qro BecoBafi {yurqua
MMII rrEag, rIeM AJIfi OMII. B .Iactsoctllr, tro trpuqrrue c,fiarrrfl uaruuruoro uons
B MerilIIJraHerHOM trpOCTpaECTBe r( trJTOCROCTTI COJrEeqEoro al(Baropa troBbrmaercfi
BI(JIAT T MMfI MAIETTHrIX CZJIOBrIX Nr-Ulaft, UAYqI,IX OT CPEAEI,IX TEJIITOtrII{POTD
Teu ue Meree ecilu yqurbrBarb Bec, To Ircrt4HEaE aMuJrtrTyAa trrrxa 2812 cyr t
ctrexTpe MMII AoJIlr(Ha 6rrrr uecxoJrbno yBeJrtrqeua tro cpaBneur,rro c ua6nrogaeuoft
aMnmarygoft Ea ptrc. 6. Ero eqe 6onrme Baocrpfler Botrpoc o nprrpoAe uepuoAuq-
Eocrr{ Pr, croils orqerJrtrBo Brrparfieruoft r cuerrpax MMfI r,r OMII. Saueruu,
qro ITI/IK 28,2 cyr Ee troHa3ErBaer paclqetrlreE;vrr, Koropoe MorJro 611 6rrrr cB.EBaEo
o Z2nlrnr;frM rlunJroM fr:nfr gu{{epeuquaJrbEbrM BpaqeHEeM.

3ru SaHrrr trpuBoArr Eac r( BbrBoAy, rrro trepuoA 28,20 cyt (cu4epuuecxufi
trepuoA 26,18:F 0,02 cyr) Mo?fier orparr(arb Bpaqegrre trepMageuruoro aty6un-
Hoeo Mar"r:v?Eoro troJrfl Couuqa, cr(oEqeuTprrpoBaEuoro B ocroBaEulr nouBefiTrrB-
soft aosrr uJrrr troA uefi. flepuoa 28,2 cyr cyrqecrBeuuo 6orr,me, qeM ilepuoA
trpr,rarBaropuaJrBuoro Bpaq,euufl trflren, {oroc$eprr fl r(pytrEoMacmra6Eoro
Maruuruoro uoun (crnr. ra6l. 1); oE Mo,fier xaparrephsoBarb, Bepo.sruo, ran
Ea3brBaeMoe ((TBep[oTeJrbHoe] Bpaqeuue Coluqa ra ero rto6aJrbEoro Marlr&rEoro
troJrfi. Heaasucunoe rroATBep,fiAeurre rar(oMy BbrBoAy cJreAyer, EatrpuMep, uB
I42tr, rAe Ea ocgoBe aEaJIuBa paAuouaJryrreuun Coruqa s t95B-1976 rr. sa sbrue
70,7 cu trofiyqeuo yr(asaEtre.Ea cyrqecrBoBauue y Conuqa ffiecrmoro BpaqeEEE
c treproAoM_ onoJro 28 cyr. ' t

5. Cpanuenr,re c AaHHbrMtr reJrr,roceficuororur,r
Tlauepenur crrJrrocr{yrocrr4 Conuqa, BbrtroJrueuune r flpuucroue, trpuBeJrtr

fl,uxxe 14, 431 r( BbrBoAy o rBepgoreJrbuoM Bpaqeuuu coJruequoro flApa c cuAepu-
qecr(r4M trepuoAoM 12,22 + 0,12 cyr. O4saxo EoBbre AaHHT.re, [oilytreuubre paa-
EErMrr aBTOpaMr/r, B qacTllocTrr, tro pactrtrerrJreEr4lo qacToT aHycTuqecnzx 5m-ocqu.t-
tr.;t1wft, AaJrr( cytr{ecrBenlro uH6Ie, xorfl B Aocraroqnofi uepe BBaIaMHo trporr4Bo-
perrr4Br,re, peByJrbrarrr 144-471.

HeAanuee uccrreAoBagve L46l corueqnux ocqrrrrJrrqrrft n o6nacrrr sacror
2,1,-3,7 ulq, ulrerorrr{x crefleun I or l fo 100, rronaBaJro, qro 66nrruafl qacrb
Maccbr Conuqa (rl R6) 0,4) nparqaOrcs co cnopocrbro, 6ruexoft x cxopocrtr
{ oroc{e pEr Ea axBarope. Bsr.rr4cnesnrrfi uo arrrM [arrrrbrM xnagpynonr,urrft
MoMenr Connqa ..r, oxaaunaercfl BecLMa MaJrbrM, -1,6.10-? [48], r( Aaer npe-
ue6perrtzlao uanrrfi Br{JraA B [p.erlecc]rro rrJrarerrrl.x .op6zr,
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Pne. 7.. Ipo$uns qacrorbl BpaIqe]IIrE
t : Ql2n Co,tHua corJlacHo reJrrlo-
,cEi:IcMoTorE.IeCfi I4M AAHHbII{

Ulrpuxouan trpHlIafi cooruorcrByer cHopocrII
BpalrreHurr Ha noBcpxHocrLI (pucYuori 3a-
lrucrtsoBaH raa [48])

tlacrotr; ocrIrIJrJrfrrll{ft Conuqa
tsecbMa tryBcrBurerbH6r It IIpo{u-
.JrIo BtlyrpeHHero Bpal4eHrfl Q (r) .

B cryirae aHycruilecHI4x p-N{oA
qacrora \,rlt co6crBeHHbIx sm-oc-
r{r4JrJrfirIr{ft cN{erqaercfl Ira BeJIr4-
.rr4Hy [48, 491

/lo
e

Ar,,1 : \ 1(,1 (r) O (r') dr'. (3)
0

4s r/Fs

rge Q (r)-uacrora Bpalr{eHr4rr,n trr I - nopn4ox I{ crefleHr, ItoJIe6aHI4fl, I{1 '
BecoBaE syuxqrar, olpeAeJrfleMafl BHyTpeHHI4M crpoeHl4eM 3Be3AbI.

Hau-r ntrno4 o 6oJTee Me4Jrer-rHor,r (uelr annaropr4aJrbrrafl cxopocrb Bpalqeur{fl

{oroc{epu), co cHopocrblo Q = 2,777 ' {Q-Q pa4.c-1, rry6I4HHoM Bpalr{eHrrrr
Co;nnqa rr ero o6ilIero MarHlrrHoro rroJrfl xopouo corJracyercfi c peayJlbraraMl{
reJrrroceficMorrorr{r.r ll0, 46, 48,49), Ha ocr{oBe Horopblx Mo}ItHo rlpe[noJlararb,
rrro B ury6rane (r/fi6 = 0,3) Connqe Bparqaercfl Hecxorrbr(o MeAJIeHHee, qeM

ero rroBepxHocrb, (JInrrr sHeproBbrAeJrf Ioulee flAPo, IlosMOlr{HO, Ilparqaercfl
'6r,rcrpee, qeM [oBepxuocr]rr,Ie cJrorr, oAHar(o AJrfl caMbrx BI{yrpeHHI{x o6nacteft
HeorrpeAeJreHrrocrrr na6nro4enrafi (axycrr.ruecxrrx MoA Ho.rre6anuft) r{ reoperr{-
qecxr4x pacqeroB rroxa Becrrra nerr,rxra.) A ue4annue Ha6rloAeHua Epayna [501
erqe 6onr,ure Bar4HrepecotsaJrr,r r.rccreAoBareJrefi. Ha6,irro4aertoe pacil{erlJIerrlre
p-N{oA crerreHra I :5 +- 50 noxaaarro, qro [.rs 0,3 { r/fi6 < 0,7 BaBI4cI4Mocrr,
'Q ot ruuporr,r (p rrpaxTr,rqecrtu orcyrcrByer (nparqeune or(aablBaercfl trocrogu-
HLIM Ha cSepax), qro pe3Ho orlusagrcfl or BpatqeHr{fl lra troBepxHocrrr.

flo pacqeraNr Jlefi6auepa L4Bl, ocHoBalrELrM r{a [aHIrr,rx 1461, qacrora
BparqeHr4fl AJrfl 0,4 < r/fi6 

-( 
0,9 yIvleHblrlaerca c r.ny6uuoft or -0,46 uo

-0,42 uxft1 (cu. pttc.7) rr B cpeArrer{ cocraBrrfler -0,44 uHlq, sro coorBercr-
Byer cr{AepuqecHoMy rrepr4oAy -26,3 cyr. Ero oqeHr, 6nuaxo ft r{ailIeMy sEarreEr4lo
26,79 cyt [Jrfl Bparqerrr4fl rro6anr,nolo Marur{THoro [oJIr.

6. O6cyxtAeHl{e peayJrbraroB

Tlsyuenr,re Bparqerrr4fi o6rqero Marrrr{THoro [oJrfl Corruqa trpoJrlrBaer AorIoJI-
sraterrsrrft cBer Ha r"uy6ranuoe Bparr{eurre Connqa, Ananua ctrer(TpoB MoIIIHo-
cru OMf[, rro,{HperrJreHnrrft asanraaoM MHoroJ]erHr4x [aurrbrx o rroJrfipuoctr.r MMfI,.
lor(a3r,IBaeT, qTo ocHoBuofi nepuo4 BpaqeHI,rE MaTEIITEOTO rroJrfl Ea SHBarOpe
paBerr 26,94 + 0,02 cyr (cra4epuuecxraft nepuo4 25,09 cyt). Srot uepr,roA, tro-
Br4[rrMoMy, cooTBercTByeT BparqeHr,rro Topor{AaJrbr{o1'o IIorrE nor{BefiTl{BHOfi 30-
Hr,r rla r{rrgr(r4x rrrr{porax (aua.noruuurrit rr,rno4 c[erralr s t51]).

B r;ry6nue (0,4 < r/fi6 { 0,7) uarnurlroe rIoJIe, a ranine, rIo-BI4AIaMoMy,
r.r ryqrrcrafl aona Conuqa Bparqarorcfl c MeHbrrrefi yrnonofi cxopocrr,Io u 6e s cy-
rqecrBerrnoro 4lr${epeuqrraJrbrroro Bparqeur4r{; cr4uoAr4secrraft ueprao4 P :
: 28,20 -+- 0,02 cyr, rrro xopouo corJracyercrr c re;rraoceficuoJroruqecRuMl4
AarrrrbrMrl. Orcrcga BoBHrdnaer cJreAyroqaa [po6JreMa: s 6onE[rusctne teopufi
corrrequoro [rrr{aMo-r,rexaur{BMa tpe6yetca pocr O c ury6uuofi, qro rlporl{Bo-
peqr.rr o6cyrx4aelrbrM BAecE, AaHr{LrM ua6"nro4euuft. (Sanreruu, HalprrMep? qro
HrrrreMarrrrrecr(afi r,ro[eJlr 11-:rernero qrrxJra, paaBr{Tarr Jlefitononr, Jry rIIIr e cor-
Jracyercfl c na6.rrrcgaeMbrl{r.r Ha [oBepxHocru Co,nuqa flBJrer{r4flMu, ec ilfi npeA-
IroJIaraTb, .ITo Q pacTeT c r,ny6unofi.)

CocyrqecrnoBaHr{e AByx AoN{r4Er{pyto[trrdx (xorepeururrx Ha rrpo rfl ]I{eHI{I4

-17-60 ,rer) nepuogoB BparqeHnfl, or(orlo 27,0-27,5 cyr (c <ur.rxon bIMD BHa-
qeur4eM 26,94) n 28,2 cyr, rrpoflBJraercfl B ceHropnofi crpyr(rype OMII n MMII,
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IAE qACTO trPEO6JIAAAET YTilU. trOPBBIfi, IIJIIT BTOPOfi NEPI4OA, qTO EEOAHOKPATEO
oTMeqaJrocb MHOrraMrr aBTopaMr4,

B csssfi c sruM uqqecoo6paauo Ha[oM,r4rb o6 ranrepecnoft cr.ryaqrrtr
B cer(ropHoft crpynrype OMII lr MMfI, rzlresrrrefi Mecro n arr;icre lg72 r, To"na
rrpoxBorrreJr peaxufi trepexoABpaqeHr4ficrpyr(rypbr or reprroAa -27 x ueprroAy
-28 cyr, qro coBtraJlo rro BpeMeuu c ceplleft-riarecrHrri *roqrrur* Bcrrbrmen Ha
Co.rrnqe. flo4o6nue r,ranreuenus Q uoryr 6uru 

"urauHbr 
c cyrqecrBerrgbl\{ o6ue-

HoM yrJroBbIM MoMelrrolr Melr(Ay rny6oxzlrra cJroEMr4 nouBer{Tr{BHoft aourr n {oro-c{epofi. Dto uaxograrcfi B corJlacuvr c BbrBoAoM luruana ra loeap4a [27] o^rom,
rITo Baprlaqurr BpalqeHIar (uarer) o6ycloa.neubl He o6uenor,r MoMerrrolu [o rru-
porer a o6ueuom no rry6uue, trocnoJlbny BCe rrrr4pornbre BoH6r ycnopflrorcfl r,rJrtr
saMeAirfiIorcs 6oree r4JII,I MeHee oAHoBper\relruo c {aaofi 1t-nernero-qnnna (crvr.
rar(E(e t52l).

-Vmentmeuue Q rnytpb RorBerTr4ntroft Bonrr, cJreAyroqee lra Aar{Hbrx re;rr{o-
ceucMoJrorur4 r4 Irarrux pesyJrbraron uo oMlI, Baocrpfler upo6teuy Ar4HaMo-
MexaEr[3Ma [53J, npuanaHroro o6'ns.cttwtt corue.rurrfi qrrr(Jr, tr craBr{T cepr,e3-
rrble_ Botrpocbl o ctrpaBe[Jrl4Bocrrr coBpeMenuofi 4rauauuvecxofi MoAeJrlr Co.lnqa.

Haft4enuufi HaMI{ rrepldog 28,20 iyr uoxno cqrrrarb, rro-BrrArrMoMy, sexo-
TopbIM cpeAHI{M treprroAoM (nnaauxorepeHrlrbrM B reqeHrlre AecflrrrJrerr{fi) apa-qellr[fi BHyrpeHlrero MarHrrrHoro rroJrfl -rr, BoBMoErHo, caMoro Co.rnqa,- a o6-
Jlacrrl or rlR6 = 0,3 -+0,4 Ao ocHoBanufl KoHBer(r[sHofi aoHr,r.'Vnaaduntrft 

leprao4 coorBercrByer: na6nrogaeMoMy BpaqeHr4ro Ha rroBepx-
laocrfr corurla Ha mr4pore -29", sro 6ruaxo ,t cpeArefi --rpore (27") sourr uir-
noo6paaonaHr{fi B HaqaJre r(a)fiAoro 1l-neruero q-rxra. Dro- nanogzr Ha MbrcJrb
o MoAeJrI,I EaxJroHrroro poraropa c ocbro (guuonrnoro) anyrpenuero MarHr{Tr{oro
no.ns conuqa, nari.ronennoft n oclr BpaqeHrirfl troA yrJroM y:62', mrur"rr.o,qro Muorr{e Marrrrrgbre BBeBAbr rrMeror yroJr X * 0,a Eexoropbre r4B rrr{x _ yurbr
X' trpeBocxoAflIllue 55". I(ax roxaBbrBalor reoperuqecxue pacueru [54], Mo[eJrr,
BBeBAr,r c MarHr{THbrM rIoJreM, He raMeroqr4lr ocenoft cr{MMeTpr4rr AJrflyrJroB X>55",IrMeer csoficrsa oproroHaJrr,Horo MarrrrurrHoro poraropa (1 = g0';, xo"ga tto-
BepxHocrHoe rroJle AoMlalrr4pyer HaA r{errrpaJrr,Hbru (r.rry6llunrru) noreu. 3ro
troMoraer o6lscnrarl B trpr4Hr{r4ne cyqecrnonanue ycrofiullnoft cexropnoft crpyx-
Typhr MarHrrrHoro nong connlIa, HO, r( COlr(aJreEuK), HeIJraBHym npo6.rreuy -tl-,r,er:n:afr. rlrar(Jr.

Bonpoc ffie o BpaqeHrrrr caMoro ngpa Co.nnqa eqe 6o,nee r4Hrprdryer, rrocnoJrb-
{Y nPefrono}r(eHl(e Aa)r{e o roM, qro EApo Bpaqaercr, cnamerta, n 2-3 paaa
6rrcrpee, seM fioBepxnocrb, rrpr{Be4er r( oqeub cepbesrrbrM trocJreAcrBr{ffM AJrEmcropmfi BpaqeHr,rfl co.rn4a r,r no4o6urrx eMy BBeaA, raK r(ax ux MarEurHafl
aRrrrBrrocTb .TecHo RoppeJrvpyer co cHopocrr,ro BpaqeHufl.

Anrop^n [10] csurarcr B_oBMo]nHbr,, vro Q a4pa-moxer 6rr* s 8-6 paa 6o,rr-
me, qeM Q uorepxuocru. 14x peay,Jrbrarbr, oAuar(o, HaxoAfircfl B HexoropoM rrpo-
TuBopeq[u c AaHrrr,rMu_ rpyrrtrbr Xrarna u gp. 1471, r(oropbre yRa3brBaror Ea ro,qro rre caMo .E[po, a 66mmas qacrb Maccbr Connqa, gilx il Rg { 0,7, BpaqaercE
IrpIIMepHo n 6 paa 6rrcrpee, qeM troBepxuocrb. floarouy cnd4yer ?fiAarb HoBbrx,
6onee ua4exrurrx peayriraros rerrocdficMoJrorrrr{, sro6ir 6o,ree uJrrr Meuee oxorr-
qareJrbHo pemurb Bce BoSHrrr(uue npo6;reMbr c BHyrpeEHaM BpaqeHr,reM u Mo-
AeJrlro Co.nuqa (a raxxe c rroror{oM corrreqrrbrx uefirpuuo).
- Borpoc o BoaMolr{,,ocru 6ucrporo Bpaqe'rrfi r{eHrpaJrbrroro flApa colnqa

o6cyx4aercs n [55, 56J, ox.nrcvar ruuoreay o apdrqeuur flApa c r{BBecrubrM rre-
puoAoM 160 uuu. cyqecrnonauze ranoro 6ricrponpaqaroqero-c" rApa Ha neprrrft
BBUTflA TpyArro corJracoBaru, c o6r,r.rurrM [peAcraBJreur{eM o MarHlrruoM rroJle,.
trpoHr{BbrBaroqrau Bcro ryqr4cryro BoHy BBeBAbr. 3auerralr B cBfl3tr c arr{M, o[Ha-
Ko, qro aBTopLr [57], uauprauep, uro6rr peurrrE npo6nelry, [peArroJrararor, qro
x4po Conrqa Molr{er coAep}r{ar6 penrnronoe lraruuuroe rroJre, He r,rclr,rraBrrree
SBoJrrolIr4ouuoro trpoqecca ryp6yrr;tla\vfii, r4 rroaroMy olro Molr{er paccMarpuBarbcs
xax cna6o cBflSaHlroe (ratu ne cnaaanuoe) c MarHrrrHbrM rroJreM ocraJrr,Horotu"i};;'"'r'#1 

,oourr. 6r-rc1p-sr. BparrreHrn *;rn;;";" ft- (,-r;"=; ; ,r-
rlacrrr Conuqa [axlrcfl s [55, 56]. tr4a na6nro4enuft xdne6asufi ioriqa-[1bJ'yme
cJle[yer yHaBaHfie (uo eule He [or(aBarerr,crno) Ha BoBMoE{Eoe peJrrrr(ToBoe
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'6rrcrpoe Bpaqeulre qelrrpaJlbHoro fl[pa Connqa. Perr,rxroroe lrarnurn6e uone
cornqa, r(oropoe Molr(er 6_nrr crouqbHrpr{poBarro n ryuracroft ,ora ,rr, 

"no-PEE, B flAPE, OqEHb CIA6O rrPOfiBJItrETCfll IIO-BII,4I4MOMY, B ITOHBEfiTUSHOft AO-
Ue, rAe 'reHePTpyrorcfl noBepxHocrHbre MarHrrTHbIe troJrs, Bpaqaloqlrec.E c tre-
pLIoAaMtr -27 cyr.

,(nr naupnrr(euHocrll Marnurlroro rroJrfi B caMoM EApe trona Her )r(ecrlrrrx
orpaHuqeHrrft co cropoubl_reoprar4; corJracno flapxepy t58] n rApe rroJre Molfier
Aocrrrrarb BeJrzqr4Hbr -707 I.c,lI ecnu f,Apo. _rpu eroM oqeHB 6uc-rpo Bpaqaercfi
(naupurvrep, c repr4oAoM -760 ruru [55,50]), ro Bogrrr{Karoqr{e rrpr{ EroM rJro_
6alrnrre ocru,IJlJlffrtrtrr{ Moryr, tro-Br4ArdMoMy, rrepeuoclrrb yrJroBofi Ivrouenr or
q_eHrpaJrbHbrx o6nacreft Hapylny? trpr4BoAfl r( ycKopeHr4ro BpaqeHuf, Ha aHBarope.
Momno Ba*Jrroqr{rr,, ..c.JreAoBareJrbHo, 

qro *rn ,paqe"r. (rua{{ep"rrl"uoi"o-a),
Taft II paailI'IqHble a{{exru HepaArraJlburrx Hone6anraft anes4rr AoJr}r(Hbr pac-
cMarpuBarbcfi Kax qacrrr oAHoro o6rqero axrlrBuoro trpoqecca, cBffB&HHoro c 11o-
pepac[peAeJreHrreM yrJroBoro MoMeHra 3Be3Abr.

Anrop cqurae_T cBorirM [oJrroM uo6rarogapr,rrB afiaAeMrana A. B. cerepuoro
Ba r4Hrepec x pa6ore u rroJresHoe o6cymgenne pe3yJrbraroB, a raft?r(e n. i. ne-
BIIIq(oro' BHec[Iero 6ollmofi Br(JIaA B troAroroBny AarrHrrx o noJrspHocru MMfI
lJrE aHaJrrraa. Aorop npr{BrrareJres C. A. BonlaperrKo u I. .fl. Ciurprronofi aa
troMoqb a o6pa6orxe flaHubrx, a ran]r(e II. il. fib6ponpaurHy Ba BrruMareJrbnoe
qTeHr4e pyHotrr{cu,u BaMeqaHufl.
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vAI( 523.9

rrEPuoI 160 MtrrHyr,
BHYTPEIIHEE BPAIIIEHUE

I{ 1I-XETHUTiI UprnJr COJTHTIA:
CBUAETEJTbCTBO BSAITMOCBfl 3I[?

B. A. I(oron, JI. C. Jleruqrnfi

C qemro yroquerrus trepaoAa t6Qm-ocquililxqufi paccuorpeua trocJreAoBarerbuocrB -tg 0001

xpouoc$epnrrx Bctrbrtrrer, ua6nronanruuxcg sa Cotuqe n 1947-1980 rr. Iro AaEEbIu lruponoft
ceur <,r6cepratopufi. Bpeneuuot pEA Eaqarbubrx MoMeEroB Bcrrbrmen troABepruyr (ctrefiTpaJlr-
EoMy aIraJrIrByD, ocuoBarruolrry Ea BbrrrucJreur4u l(plrrepr{E 12. ,{orunnrpyroquft uuH u paftone'
160m coorsercrByer trepuoAy 160m,01015+0m,00008, qro xopouro-corrracyerc.E c peByJrbraroM

AorrJrepoBcr{rx rauepeuufi ll-41.' 3uasultEile trIrRtr B pafione 160m-uepugga trpeAcraBJrxror co6oft MyJlbrutrirerrryro crpyr(-
rypy. Paccrosrue MernAy AByMff rJraBrrbrMrr rrrrxaMu (- 160rrr,0102 r4 100m,0050) xopomo
OoorBercrByer AJII,ITeJIbrrocrr,r lt-uernero qtrrJra colresroft ar(TrrBlrocrrr, qro EoATEeprxAaet
upe[BapureJlrnuft rnaog [9] o noalromuoft Snauyecnoft cssau rounoft crpynrypbr 160m-ne-
ptro4a c ll-lernuu qur(JroM.

Bpelreuniir EocJleAoBareJrr,Eocrb Bcrrbrmen o6napyxuraer ranlne iumsrrfi trtrK onoJro.
80m, upuueu ero aMrrJruTyAa BEaquTe[bHo 6offiure aMtrJrrrryAbr trrrHop B o6nacrr 160m.

Memgy (uetuprlrr) qacroraMr tG0m-nnymrurrrera rr 80m-uepuogon.r{Mercr Mecro trpocrbre,
(peBoEarrcrhre)) cooruomeuz.s..0ro cBr,rAereJrrcrByer o roM, qro A[c$perubre qacrorbr 160m-oc-
guaaaqut (oupegenaerurre tro Bctrhrrrrnau) aaaucxr, uo-BuAuMoMy, or Brryrpeuuero crpoeur{E
Cornqa rr, cregorateJlrno, Eeoyr unsoprrtaquro o ero BryrpeurreM Bparqeurz. flpe4ronara-
ercfi, B tlacrrocrl{, tITo MyJrLTtrIrJrerEaff {60m-crpynrypa EBJIfferc.E peByJrBTaroM ueuureftroro
aaauuogefrcrnus uo6artuux t60m-ocquuunqr.rfi c 6rrctpun BpaqertreM qeurpaJrbroro sApa
Courqa. flocueguee Bparqaercr, BoBMornEo, ratrr(e c treprroAoM oltoro 160m.

. Vraausaerca, qro MoAeJrb c 6uctpooparqarorqrrMcr EApoM B cocrofirrfr, tro-BuAuMoMyr.
o6rscuutr cyqecrBoBaErre Brryrpr{ Corrqa (ra paccroxurr[ onoJro 0,3 Ro or ero qeurpa)
BoEbr BaMeAJIeIrEoro BpatrIeEtrff, [peAtroJro]r{ennoft ueganro ,{ronanelr u np. [4tl Ha ocuoBe.
teuuocefrcuouor[qecfiux naEubrx.

THE T60 MINUTES PERIOD, INTERNAL ROTATION AND TT YEAR CYCLE;
OF THE SUN: fHE EVIDENCE FOR A RELATIONSHIP? by V.A. Kotou, L. S. Le-
uitsky.- In order to specify an exact value of the t60m period of solar oscillations,we ana-
lyse the'sample of alout L9 000 chromospheric flares on the Sun as observed by the workl
network of solarobservatories fu1,947-L980.A single time-series of onset moments of flares.
was formed antl then subjected to the 12 - (power spectrum> analysis. For the dominant
peak in the t60m range stutliecl we get the best period's value of 160m.0101b + 0m.0000g,
which is in excellent agreement with the result of Doppler observations U-4)." 

The tlata set showed that significant peaks within ttie fOO* range of periods originate
hs 'a multiplet structure. The spacing between two major peaks (aboui 160m.010-2 ancl
160m.0056) perfectly weII corresponils to the length of Lt-year cycle of solar activity"
iustifying thus a tentative,supposition [9] that some physical relation between fine struc-
.ture of the 160m period and solar cycle might exisi.

The time sequence of flares reveals also a strong peak in the 80m range; its amplitu6e
appears to be much higher than that of any peak in the t60m range,

lVe Iind a simple <rresonantr relations between (four) frequencies of the 160m multiplet.
and 80m'period. This suggests that discrete frequencies of t60m oscillations (as seen in sJhr
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flares) may be dependent on detailed structure of the ileep solar interior antl therefore may

be usefl to map out the interior rotation rate. In particular, we suppose that the 160m mul-
tiplet structure might result from a nonlinear interaction of the 160m global oscillations
with the fast rotation of the inner solar core. The latter can rotate, plausibly, with nearly
the same periotl of 160m.

It is also pointed out that the model with a rapidly spinning small core may reaso-

nably explainan existenceof a slower rotation zone inside the Sun, near 0.3 Ra, tleiluced

recently by Duvall et aI. [41] from helioseismological observations.

Ocqulnaquu CoflHqa c uepuoAoM Po : 160*,010 [1-3] cefisac npI4sHaH],I

6olrruuncrBoM r{ccJreAoBareJreft. Teu ue MeHee \u{cttyccrtfl. o rlpI4poAe aroro neptroAa
trpoAoJr?fiaercfl, rJraBHbrM o6paBoM B crdJry roro, qro: 1) uepraog cJlrrlrr(oM BeJIr4r(,
qio6rr 6rrtt {yu4aMeHraJlbl{oft paAI{aJIbHofi MoAoft ocql{JIJIflI{I,Ift Colnqa, v 2) on
6;ruao1 H 1/r-'cpegnecoilHeqHblx cyrolt (crt., naupuMep, [4]). O6paqanocb BHvt-

MaHr4e Ha ro o6crosrerrcrBo, qro B r(pbrMonr{x rI craH+opAcnl4x [aHHbIx Ha6rro-
genraft [5, 6] o6napymunaercfl roJrbno o[Ha AoMI4HI4pyIou{afl MoAa fioile6auufi,
coxparlflroqafl HaqalbHyro $aay B TerleHr4e MI{oII4x JIeT, ToIAa RaR TeopIaE trpe4-
cr(aSbIBaeT cyq,ecrBoBaHLIe B Crrer(Tpe Moql{ocrrr ((sacTortora)) rrr4KoB, oTBesa-

roq,r{x Mrro1{ecrBy Apyrux g-MoA. floarouy 6nrasocry, P6 x tln cyr Aaer rroBoA

roBopr{Tb Henoropr,rM aBTopaM [7J, uanpr,rlrep, o HeI4BBeorrroM MaJIoaMuJlrrryA-
uolr a{{enre B BeMrroft arMoc{epe, Horoprrfi flfio6bl orBercrBeH 3a Jro}nHyro [eprr-
olusHocru Po n au${epeuqrnanuurrx gou4epoBcr(I4x r{3MepeEr4flx [3, 6].

Brrno upuoegeHo MHo?necrBo apryMeHToB r4 Aor(aBareJlr,crB B rloJrbay I{MeEIro

colHesuolo uporrcxolltAeuwn Po (clr., uaupuuep, [4-6, BI). BaxrurrM I{I{Hrepec=
HbrM flBr{Jrocb HeAaBHee o6uapymeufle P ,-Mo[yfirr\ilu npenreuu6ft trocJIeAoBareJrb-

Irocrl4 xpoMoc{epHLIX BcIrbIIxeH Ha CoilHqe, oxBarblBaloryeft26 rer, 1955-1980rr.
[g]. Haftneuuirfi uepuog r upeAeJrax otrIu6oH coBtraAaer c rreprroAo* Po,
yCraHoBJrer{HbrM orrruqecxl4Mu Ha6ilIoAeHflrlru (.nyuenofi cnopocrra {otoc{e-
pu):

ocl{trJrJlflqr.{E Conuqa: Po : 160-,0102 (-F6),
Bctrr,rrrxr{ Ha CoilHqei Ps:160*,0100 (-*-2)

(e4ect r4 BcrcAy AaJree xrucJra B cr(o6fiax coorBercrByror orlrrr6fie uocJreAHnx Brra-
quqr* qu6p). bror. {anr AeJraer rroJruocrbro HecocrorreJrbHBrMll r(axrre-Jru6o
ocr,rJrr(r4 r{a BoBMo}r(Hoe BJrr{flIrrre BeMHofi arMoc+epbr, IrocnoJrbny, Bo-rrepBbrxr'

anaJrrrar,IpoBaJrrrcb AaHrrbre nupoeofi ceru o6cepnatoprafi Ba MHoro JIer rrt' Bo-BTo-
pux, carnrpoAAaHIIbIx (rpelreua HaqaJIa BctrtIIIeK 6arua B > 1) trCltlrcrlaer Bcfi-
Hoe BJTTIflIII{e atruoc{eptr. Hamoueq, IIaAo eu1e pa3 troAsepxgyrb, qro trepuo[
Po (= P") auauuuo orilIdsaercfl or 11, cyr,- 

0co6rrft urrrepec Bbrabrnaer uprrcyrcrBlre (n uacczBe BcrJbrrlrex) nroporo,
BHasr,rMoro crarucruqecHr{, repr{oAi Pr: 160m,0056 (+2). B [9] clelan BbIBo[
o BoBMo?nHou <gy6.retnoMD xapaxrepe trepiloAa 160m, a ral(me yI(aBaIIo Ha CBflBb

pactrtretrJreHr{ff P o - P, : 0*,0044 c Lt-.nernuM qr4r(JroM coJlHeqHoft al(ruB-
HOCTI4.

He[ocrarxoM rrpeABapr4reJrrHoro ananrsa [9] 6ruro ycpeAgerrIe MacctrBa

1955-tg$Q rr., Bcero 1"6797 Bctrbrrtreft, no tO-rvruuyrubrM rrHrepBaJIaM, Br,rBBaH-

Hoe orparrrrrqeHHbrMrd BogMolr(HocrflMu rrporpalrurr E_BM:_B To BpeMfi r(aH MoMeIrr
Haqana HalI{AoIo co|bl.tfrfl. oIIpeAeJIeH B Cnucxe COlrtrvIft, {oplralr,uo, C. rosno-
cTr,ro .[o MrarryTEI ({axtr,ruecxaa trolperunocTb, Rouesrro, IIecKoJIbI(o 6onr,rue;
Kar( [paBr{Jro, oua iocrarr"er 2-5 rrrran), Bce [arrubre,ycpeAlrflrlr4cb Iro. tO-rvru-

rryTHr,IM r{HTepBaJIaM. A r,tlrenno B HaqecTBe BpeMelruotr KoopAr'IHaTbr 6palacr
seilusrsa l; : INT (til1,0), rye ti - zpeutn Haqara co6brrrfl c HoM-epoM i,
orcqfiTbrBaeMoe B Mrauyrax or eArauoft ua'ranruoft efloxra; i : L,2,
.. .,16197.

B cr.nav. c arr4M, a raxlr(e yqr,rrbrBaa Balr(Hocrb paccMarllrrBaertofi upo6neurr
I(ar{ AJrrI IroHI{MaHI{fl trpl{po4br 160m-xo,ne6auuft Colsqa, rar( u rax soalroxHoft
{zazvecxoft clflBfr. c tl-nersrlM qI4I(JIoM, perueuo 6uno pa{uullpoBarr, o6pa-
6orxy AaHHbrx o Bcrrbrmnax BMecre c Ao6aBreurreM HoBoro MareplraJra, BBEToro
aa oty6twr(oBar{Hblx Aan}r},rx. C srofr qeJlr,rc 6r,rnr,r anaqr4TeJrbno pacilI{peEbr
BoBMo)ItHoCrII rpoIpaMMLI (Ctrenrp Xzrl , reuepb He rpe6yrcqetr upegeapllreJlb-
HOIO yCpeAI{eHIIfl [aHHbIx trO BpeMeIIIl, B norOm BapuanTe IIpOrpaMMbI B rta-
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qecrBe BpeMeHH6ft HoopgrlHarr,r Halr{Aoro co6r,rrufl 6eperca fianmuaecnoe BHase-
nue ti (e ulruytax). Boree roro, Teflepb Mbr noJryrrr4flfi BoaMo]r{Hocrr, o6pa6a-
TEIBaTE, npelneunl're pflAr,I oqeHL 6orrruofi AJIIrTeJrE,HocTr4: rrpr4 Brilrrr4cJreHllr4 ((cleH-
TpoB MorrIHocrraD Har{Jrysruee paaperrreHrde rro qacrore cocraBJrfler Av = 10-eumr-1,
qro coorBercrByer rtsMeHeHr4ro f; u upe4e;nax 4o -6'107 MrrH - ropaa[o
6onrrue paccMarpl4Baeltofi BAecr, 34-.uernefi rrocJreAoBareJrr,Hocrr4 BCrrbrrrreH
1947 -1980 rr.

B cBsalr c peayJrbraraulr [9] 6rrno sbrcxaaauo MHeHrre (A. A. Ilaunrurrx;
rracrHoe coo6qeur4e, 1985r.), qro B crrexrpe Mou{Hocrr4(CM) ecnuuexAoJr}rrHbr
rrpr4cyrcrBoBars cr4JrE,HEJe rapMoHr4xu cyroqHoro [epr4oAa, o6yc;ron,neHHr,re Ba-
meruofi cyrouuofi cHBalr{Hocrbro pflAa (cu. nurxe) . 3ro sxo6},r Nromer cr4JrbHo
rroHr4Brrrb AocroBepHocrs nafigeuuoft 160--nepuoAr,rrrHocrr,r. lloeronry BAecr, Mbr
oco6oe BHr,rN{aur{e yAeJrfleN{ rar(}r{e aHaJrrday cyroqHbrx rapMo}rr{r(.

O4uofi lra qenefi pa6orrr flBJrflercfl yrorrueHrre neprroAa 160-uuuyrubrx oc-
qurraqlrfi Coruqa: pflA BcnbrrxeH rrorrru Brpoe AJrr4HHee, qeM pflA [ourepoBcnr4x
raarrepenrafi, nooroMy roqHocrb orrpeAeJreHrtn P n (:Po) uo ncur,rrunaM B HecxoJrr-
r{o paa flyrrme, qel{ [o AaHHbrr[ [4, 5).

IlpegcranreHI4e o rrepr.roArrarecnoft uogy"nfrr{rrur B rrotIBJreHr4r,r Bcnr,rrxeK He
lporl4Bopeurrr coBpeMennoit roqxe BpeHr{fl Ha rpr4rrepHr,re MexaHrraMbr r{ naa-
urto4eficter.re co6crneunnrx Ho"ne6anuft Co"nnila c ero anrr4BHocrr,ro. Cefi.rac
CepLeSHO paCCMaTpI{BaeTCfl, Hanpl,IN{ep1 BOIIpOC O tsJII,IflHI,IIt 30H nOBbIIxennOfi COn-
ne.IlToft aKTL{BHocrr{ Ha cner{Tp ua6nro4aenrlx xone6anr.rfi, n uacrHocrr4, g-Mo[
t101. B cBoro oqepe[b paByMHo rrpeArroJro]rrr{rb, qro BoB\,ryuIeHrrfl BHyrpeHHeft
crpyxTypbl Co,nnqa B oclroBalrrrr{ noHBexTr4nHofi BoHrr, r.r oco6enno B rxrrporHbrx
rroflcax aHTI,rBHocrl{, flprrBoAtrr, crarl,rcrrilqecnl{, r( rreplroAr4rlecnofi lrogynaquu
BclbrlresHofi aHrunr.rocrr,r BcJre[crBrre rrepr,roAr,rqecxrdx orx;ronenrafi ot <cuoxoft-
uofir> c{eplr{ecnrr-cr{M1\,rerpr,r.ruoft crpyr(rypbr Co;rnqa, rar,rerorqr{x yrJroByro BaBrr-
cllr{ocrr, runa YT rr uacrory AaHHbrx g-N[oA.

1. f(ara;ror Bcrrbrrrrex r{ Mero4 aHaJrrrBa

3a ocuony paccMarplrBaeN{oro BAecb il,IaccnBa BBflT crrrrcon r,IoMeHToB HaqaJra
16198 Bcrrbllrrex 6an.na B > I, rpanrrtarecr(rl rtAeHrr4uur,rfi r,ray.leHHor{y paHee
B [3, 9] r{ cocraBJreHur,rft ua,ur,r uo ony6.ru.rxoBaHHbrxr [aHH6rM (n .racruocrfi,lll-
13]). It sroMy Maccr.{By 6r,ur,r go6aarreHrrr cBeAeHr.rfl o 2679 Bcrsrrunax (B } 1)
sa 1947-7955 rr., rax qro o6rqee au,rcJro co6trrlrfi N : lBB77. flo cpauneHr{ro c
[9] o6reu IaHHbrx yBeJrr4areu npr,rMepuo tta 1.7%, a o6ll1aa AJrr4reJrbHocrr] Bpe-
ueuu6ro pnga (1947-1980 rr.) - ua 33%, uro cyu{ecrBeHHo .oxaaaJrocb, KaK
6yget BI4AHo r.ra ganrnefi[rero, ua ctarracrraqecxofi AocroBepHocrr4 peayJrr,TaroB
I4, CJreAOBaTeJrr;HO, Ha HaAelriHoCTr4 r4x rrHTeprrpeTar{r4r4.

PacnpegereHl,Ie qr{cJra Bcnbrrrrex rro ro[aMrroxaaaHoHapr4c. 1. Ilo4an;rarcu1ee
6onr,rrrauctBo BcIrbIIIreH, oltoJro 92o/o, otuocflTcn n cna6r,rlr BCrrbIIIrHaM 6a,nna I
u:lu l, 5, roarouy Becb aHaJrr,IB Br,rrroJrueH 6ea yuera 6a,n,na, T. e. [Jrflrracror-
HOrO pacnpeAeJreHI4E BcrrblllleH; r4Haqe roBopfl, BceM BcrrblrrrHar4 IIpr4nr,rcr,rBaJrcfl
oAr{H It TOT }rte Bec.

Mero[ auaJrr,raa r{aJro}rieH s [9]. Cnexrp MorrlHocrrr, trJrttr crrexTp y2, nntuuc-
JrflJrcfl MeroAoN{ HaJro}r{eHHbrx Srrox c olpeAeJreur4eN,I npr4Tepufl x2 npu pae6ue-
ulrra upo6uoro repr{o[a na 16 urra B fraionnrx r.rurepninon. Ha rcef rpi6rxax
CM, nocrpoerrHl;Ix 4rn paa6rer{rrfl }ra B $aaouux r,rHrepBaJron, rro Beprr.rr{aJrrt
orKJIaALIBaercfl BeJrr4rrr.rua F2: (X\ xax $ynHllr{fl aracrorr{ \,,

. Paccnarpr,rnaelmrfi npeuelrnoft pflA orrr.rqaerc.s or o6rrsHrrx pngoa y (t)
("Ue y - Hexoropbrfi r,rarrepennrrfi cnruar, I - npeua) reM, qro ou; 1; uo cvl
tqecrBy nt]ilflerctr cyr,mrofi gerrra-{ynxqr,rfi: )6 (, - /;), r4e /; - rpeua ua-
'rala l-ro co6tl.run, lr 2) lrueet .rpeanr,ruafino uraeHlrfi {axrop ((BarroJTueHr4fi) -pfrA xapaKTeprlSyercE orleHr, 6onsfirrau aII4cJroN,r nperrerurrirx orpeBHo]l 6ea co6r,r-
'ruii (<npo6enon>). Iloc;reguee o6crosre;rr,orBo cr4JTr,rro ycJrolriHfler Br,rqr,rcJreHr,rfl
t4 r,rHrepflperaqr{rc CM (n Harrrerr cJryqae cneHrpa X2; cu., HanprrMep, ll4)) rr
Tpe6yer Hexoropbrx [onoJrHrlTeJrbHbrx cBeIIe Lrufr , v,n.u ycnonrnfi , uo;nyueunux na
ocHoBe arrpr4opHbrx Buaur.rfi, r,rJrr{ o Susr.ruecxou npoqecce, r4Jrr.r o cneRrpe Mou{-
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Pnc..1. Pacupenenertre qtrcira
xpouoc(feprux scurrmen 6ar-
ra L u Bbrme rro roAaM

?1 - cpeEgero[oBoe rII4cJIo BCr]bII[eH,

cyMllapHoe qrlcJro Bcrlbllllen JY :
: 188?7

Puc. 2. Pacupegenerre lIEcJra
na6nrogaomuxcr xpoMoc(fep-
rrbrx BotrElmeR B TeqeEUe CpeA-
Hux cyron aa 1947-1980 rr.
A?1 - orfiroEeIlEe. glrcJra BcnbrmeH
oT cpeElrero SHatIeErrE' Beprur(aJrb-

IIaf qeprolma - cpeArrer(BaAparl,IqHoe
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IIocTIir, fi,Ityt o AI,IatraBoHe qacToT. He raueer trpafiTuqecHoro cMbrcJra, HarrptrMept

BbrqlrcJlegrre CM urg trpor[BBoJrbrro saAauuoro Aualraaoua qacror, a reM 6oJree -
AJrfl OqeHb rtrupOROrO AIitatraSOHa qaCTOT 6v : Vz - 

V11 IIOCftOJILHy I43-3a CI(BalI(-

Hocrlr (<upo6elonl) urr uomeM [oryqr,rrb B crre$Tpe clrJrbubre trIrftrr' trpeBblllra-
r6rque, CnalfieM, ypoBeub AoCroBepHO crfi g: 0,999 CoBepIneEHo cJlyqafiEo' BaflB

TOJTbKO AOCTaTOqHO Inrrpofir,rft AuatraSorr qacTor.

B narneru cryqae raxoe aupuopHoe BHaHrre BbITeI(aer trB peayJlbrat0s 1l-[et-
Hr,rx Ha6JIIOAeHI{fi colHequblx oCqIuIJIJIfquft, r4e BbIAeJIeHo oAIo, HolepeHrl{oe
ro {aBe, KoJre6aHue c repuoAoM Po : 160-,O7OZ t 0m,0005 14, 5l; qacrora
vo ) 10'4,1600 (=L3) Mfifrl. ttpo*re roro, BrroJrHe BoBMolnHo rlofiBJlerrre s CM

BgasuMoro uuna, orBeqaroqexo [eBflTofi rapMolru11e. cyron: P, : t00t,0000;
yL : 104,'1,667 rraxfq. B coornercrBtrlr c arrrMr4 atrpuopubrMl4 cBeEeulrflrulr ru6u-
paerra ltnrepegyrcqIlfi Hac AI4aIIaBoH qaoror,IIIIlpI4Eoii, cRa?I{eM, 0v = 0,016.MHI4
i qenrporox-ono 104,'1"63 rrrnlq. Tanoe (or(Eo)) Brrorrre Aocraroqlro, rrro6br tro-
ilyqtrTb orBer Ha Borrpoo, trMeercfl Jrtr B rrpeAeJlax tOv/2 or arrpl(opHofi sacrorlr
BgaquMbrft trun Morr{Hocr[ (Torruee, nux X2) r4 coBrraAaer JIrr ero qacrora c alpr{op-
rro BaAaIrHoft uactorofi (vo).

Ouruuatturrft mar oo rrepuogy AJIg Ila111ero 34-letuero paga co6rrtufi. LP ='
= 10m.760n1(L440^.34.365,25) = 9.10-6 uuu, qro coorBercrByer ItraIy ro
qacrore Av = 6.10-11 Iq. Tlntepna;r 6v, :raxnlr o6paaou, oxBarblBaer oItoJIo
260 <neaarracr4Mbrx)) qacror. Ha gene, oEIraKo, npu Bbrqrlcrenr,ru CM 12 4raauaaorr
Av 6panca I,IHoiAa B HecHoJIbI(o paB 6onture, a urai Av - 6olee MSJII(IIM' Eo
NL,7.10-tt fq.

flepeuuc;ruM Bce BOBMOII(HbIe BapIIaHg'I o)fiugaeMoro peByJIr,rara:

a) B Br,rqucJreHrroM CM 1z Ha qacrore vi : 1t0O+00001-t Moucent rloflBrrrbcr
sHa.ruMrrfi trrlr( X2, o6ycnouernrrft cyrouuofi cfiBalr(Ho,cr[,ro ua6lmgenrafi;

6) ecnu Co.nnqe rryJrbcnpyer c sacrorofi vo : (160T0102)-1 fi 3ro BeAer It
coorBercrBylorqefi Mo[yJlfiqr{rr qr{cJra Bcrrbrllen, To rrur ttozfienl troflBrrrbcfl Ha
qacrore -\o lr ero AoirorepHocrb 6yger parua HeKoropoft neru'IuHe 9, onpe-

4enreuoft KpIdrepr,reM X21,
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r) ecnu ocrlr4JrJrflqrrr{ c qaciorofi vo orcy:rcrByror, To rrrrx 12 ua uacrore ,-vo
.noilteruL troflBr{Tbcfl ToJIbr(o c,tyuailu,o c BepoflTHocttrc I- 9;

r) ec,nu ocr{r4JrJrflrlr{u Conuqa peaJrbul,r, Ho He cHaabrBarorcfl Ha rracrore rro-
flBJrerrl{fl Bctrbrrrrex, To trr{r( 12 ua uacrore \,0 cflyqaeH c BepoflTHocrbro 1- 9,

Itax 6y4er BrdAHo rrB peayJrr,raroB auaJrr4aa, neJrrrquna I j 0,999, r. e.
yrBeplr{Aeur{e o roM, uro Coruqe nyllbcupAenl c uacmonlofl \)o tr c amuM czflBaH,a
,uo?ynat1,ua q,uclla 

^cnbltueq, 
ctrpaBeAJIrrBo c yI(aBaHHr,rM BltcoHr,r\{ ypoBHeM Ao-

cToBepHocTr{,

2. Auarua cyrorrHbrx rapMoHrrr(

Peayrrrar cBeprnr{ AaHHr,rx c [eprrogoNr 21r .r noxasaH Ha puc. 2, rAe Br,rAHa
cr.rJrbHar BoJrHa: B r,rHrepBaJre 06-12h (ncro4y UT) aaperlrcrpr4poBauo Bcrrbrrrren
B cpeAHeM a 1,7 paaa 6onsute, seM B r4HTepBaJre 78-241'', rrro, ro-Br4ArrMoN[y,
'cBrrBaHo B ocHoBHoM c cyrorlHr,rM paclpeAeJIeHrter{ rrarpyJlbHbrx ua6nrc4enr.rfi.
C,ne4yet noaroMy oIII,IAarb rroflBJreHrlfl crrJrbHr,rx rrr{noB B crreHrpe 12 ua.racrorax,
paBHbrx ru124t', tae ruL: l, 2, 3,

Cnexrpr,r 12, Br,rur,rcJreHHr,re AJrfl rap^{oHr,rx Ni 6-8, 10-12 (no rplr rap-
tr{oHrrnrr n o6e cr:opoHbr or rln cyr) B yr(BauHox,r BEJrxe or(He Av = 0,016 uHllq,
rroxaaaHbr Ha prrc. 3, a - e. flocxonsny Saxrnuecnoe paaperrreHr,re rro [epr4oAy
cocraBJrfler -0tP0001, Bar(JrroqaeM, rrro roflr,Ho oAHa rapl{ouraHa N B uueer
6onr,urofi uux (12 :32), rorrHo coorBercrtlyrcqlrft BlrarreHr4ro nepuo[a 24hl\ :
:180T0000. A,ns ocraJrbHbrx rapMoHr{n, coorBercrByroqr{x ilepr4oAar,r
240T0000; 205\7143; 144T0000; 130T9091 u 120T0000 (a raxxre 160T0000
glnllo cyr; cM, pv,c.4), B crre(Tpax Her Hr4r(ar(r4x BaMerHr,rx rrrlrxoB. O4naxo no.1-
TI4 Bo Bcex cJIyrIaflx (aa r.rcxnro.reHrrel,r ceAr,lfofi raplrournxrn) n6nraara BllrrrrcreuHblx
gnasenlaft [eprroAoB rrMerorcfl 6onee r,rnra MeHee AocroBepHr,re rr{nrr, BHaqeur{fl
EeprroAoB Koropblx HecHoJrbxo MeHbrrre, -ter 24hlnl. Sror {aHr HaroJrnHyJr Hac
Ha MbrcJrr, Bbrrrr4cflrtrr, cnexTp 12 n o6nacrr{ cyroqHoft .racrorsr (24nyr.

lloctpoeuurrft cueHrp rroxa3aJr, sro n6flraau rracrorr,r Q+n1-t r{}reercr{ Bcero
.JII4IIrb OAHa OrIeHb I{HTeHCI{BHatr Illllltrtf{1 HO ee ([r,IHOBoe) SHaaIeHr{e cooTBeTcTByeT
rreprtoAy, HecxoJrr,Ko L[eHbrueMy qeM cyrxr.r r{ paBuo ,r1r59m,98 + 0m,02. Tanofi
cABIrr, B cylrlHocrr4 oseHr, lcalufi, -7 c A] npe[eJrax ourra6xr.r) , uor upouBofiru,
Harrpr4Mep, r4B-Ba HeperyJrflpHocrr4 npeueuu6ro prrAa.

Cpanuenrae BHoBb Bbrqr4crreHHrrx auaqeuraft rapMoHr,rx grrn Tr: 23h59TgB -F
-l- 0T02 c uepr{o4aN{r,r, na6;nrcgaeMrrrN{rr }ra pr4c. 3,4, lrolxuo Jrerxo cAeJrarE, rrpr,r
nor{otrIr{ ra6l. 1; r4e B rreptsolr cron6rtre yKaBaH HoMep rapl,rour{nr4, Bo tsropoN{
I4 TpeTr,ell - BLIsI4cJreHHbIe I{ ua6nrogaelrl;Ie SHarreHr{fr rrepr4oAoB rapMoHr4r(,
a B qerBeproM 

- coorBercrByrotrtrr{e uM BeJrr,rrrr4ur,r 12. Bn4uo xoporrree corJra-
crae (r npeAeJrax orulr6ox) Melr{Ay BbrrrucJTeHrlflurn rn ua6rro[eHr{flMr4. tr4cx.nrose-
HIa;I trMerorCfr Errfi ruecroft raplrolrr,rKr.r, cMelqeHr4e ua6nrogaeuoro [epuo[a He-
cltoJrr,Ho BbIxoAl4T 3a rrpe[eJrrrr BoSMo]r{Hbrx oruLt6ox, 1t [\Ilfl ceAr,uofi rapMoH],rHr.r -.AJIfi Hee uer eoo6rqe BHarrrdMoro [r{r(a B cnexrpo (clr. plrc. 3, 6).

tr44 couocraBJreHr,rx [aHubrx ra6n. { r4 pr4c. 3,4 cnegyer, qro rrpaxTr{qecxu
sce ua6rroAaeMbre nr4nr4 (ueplro4u) , coorBercrByroqr4e roqHbrM rapMoHr4HaM
(cyronHoI'o) nepI,IoAa 23h59TgB, crarr,Icrr4rrecxra [ocroBepHr,r, rprrqeM rrx aM[Jrrr-
TyAhr [pr4MepHo oAr.rEaHoBri, yz : 20; r4cKrrorreHr,re cocraBJrfler BocbMafi rapMo-
Hr4r{a, I{Merou{afl oseHb 6onsuroe BHaqeHrde 12, panuoe 32.

IIoNr ep
raplro-

H TII{J4

3saqesr,rn nepr{oAoB
rapMoLIuH, I{uH

BbIII}ICTEHHbIE rra6.nrcnaemue

3HaqeHtrfl nepr.roIIoB
rapMoHutt, lrnH

BbITIUCJEI]HbIE

6
7
8
I

239.9967 (=r33)
205,7114(+29)
179,9975 (r.25)
{59,9978 (+22)

Ta6;rlrqa 1

235,99,1,2(r2)

180,0000 (+ r)
159,9994 (+1)

,10

32,0
19,7

14,99e0 (*20)
I 30,9073 (-1_ tB)
1 I 9,9983 (+ 17)
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x2
HoMep
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H trHI{
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Ha6;rrogaeuue

10
tt
12

14?),997 | (rl)
130,9068 (+1)
t 19,9980 (r { )

2t,B
20,0
20,5
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Puc.3. Crenrprrt\rolrtrflocrtrAJrf BperreHH6rt uocnegonarcJrLHocrr{ HarIaJI xporlocrlepulrx ecrtlr-
uren 6atra )) za L947-1980 rr. B trErepBaJrax qacror, 6nlranlrx rt cyrorllrbrrr raprloEIIHaM

*124h, tfie m: 6 (a),7 (6); 8 (a); 4.0 (e); lL (0); 12 (e)

IIo Beprl,tHartr - 
gHarlciltrrl rr=(Xr)", Tro rollil3oITa.rIrI - 

aracro?at 1); lIrrpIIxoDau rIIIrufl coorllcrcrBlCT
ypoBlrr.r flocroDcpHocrl,r 0,999 (ro E(e - ]ra llIC. 4, 5, ?. 9, 10); crpeJIfiII c rII{cJraMI{ }l{tlsblBalor ro{Ilble

BrrarreHlrE atacror r{el{orolLIx cYTocl!blx rttlllloilllH; lr" :- 18877

B r.rtore r{o}r{Ho c11eJrarb cJIeAyIolqrle B&]liHLto BLIBo[bI.
1. Vteep;ri4eHrre, qro B crrenTpe o6Raare;rr,uo AoJril{rlbr rlpl{cyrcrBoBarb Bce

cyTorrrrLre IapMoHI,IKI4, HeBepHO.
2. IJepuo[ <"yrorrrofi> cxsairHocrtr B r.ra6rroAeHr{frx He roql'Io paBeII 241,

a Hec6oJrblto l[cH1.r11e, arro npr,rBoArrr I{ BatIerHoNry yJteHbr\t,eLntru SHaqeHlIfi Ilepl{o-

8/, O20

t2,5r,
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---------499t
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.4on na6;rro[aeMElx (cyrorrHErx) rapMoHr4lt. B .racrHocru, craHoBr4Tctl uoHflTHbrM
orcyrcrBr4e rrrlr(a Ha qacrore, rorrHo panuofi (160T0000)-1: 4enaran rapMoHr{r(a
rprrcyrcrByer, Ho ee neprro[ paBeH 159T9994 (+1).

3. rL.rc"rreusoe BHaqelrne rlaBecrHoro repr4oAa Po : 160*,0101(+1) cyrqecr-
.BeHHo 6orrure, ueu 160m,0000 (uexruy HrrMr4 HaxoAr{rcn -100 <ueaasucr.rMrrxD
qacror Ha pl4c. 4) , e to BpeNIfl HaH nepl4oAbr BCex cyrorrHbrx rapMoHrrn HecxoJrbno
.t't'eHbrue qer$ 241'lm (r:o.nrxo ileprtog socbMoft rapMoHrdr{rl B rorrHocrr4 paBeH
180T0000).

Cne4oeate.nbl{o, BAecr, [ofiyrreHo erqe oAHo crrJrrHoe cBr4AereJrrjcrBo B troJrr,By
Toro, qro [epl{o,q Po uenrex paccMarpl4Barrr r{aH Bo3Mo}r{Hyro [eBfiTyro rapMoHr{-
xy cyroqHofi cxsaltnocrr4 paccMarpr{BaeMoro upel,reun6ro pffAa, r,rJrr4, r4Hase,
,cyrouuofi peryJrflpHocrra na6nro4eurafi xpouocsepuux Bcrrbrruex.
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Pttc. 4. Cnemp X, Als Bpelrerru6r,i [ocJIeAoBareJIIJHocrr'I Haqafi xpo]Ioc{epnLrx BCrIbrIrrcIi 3a

L947-LgB} rr. B o6racrr rrepl'IoAa 160m
lltlcnalflt or]\IertellLr 3HaTIcIIII'I IIeptlotroB ]IarlooJlee RbICoHlIx nuHoB; N: 18877

Ta6nuqa 2

3. [Iepno4 160,01 ur,ru

tsP Cnerrp X2, BLIsucIeHHr,Ifi AJrflulrrepBaJra 1955-1980 rr., roxaBaH Ha pr,Ic. 5.
Be.nraquui iL An^ trepr4oga, rosHo paBuoro lln cyr,6nraaxa H rryJlro. EAuuctren-
Hbre [Ba rrtrrna, [peBbrltraroqrre ypoBelrr, I : 0,999' cooTBeTcTByrcT trepr{oAaM

160m,0057 II 160T0101 (_fl), uto uorlllocrblo coBuaAaer c peayJlbraroM, IIoJIy-
qeHHr,rM paHee [9].

flpegcraunaer rrHrepec cotrocraBrrrb cpeAuee yacrorlroe pactrpeAeJIeHr4e Bcrrbl-
refi C rreprro[oM 160T0100 (J-2), uo.ryqeuubrM s [9] nng MaccrrBa 1955-1980 rr.,
c auanorusl{blM pacupegeJlerl{eM IJIE ((IIoBbIxD AaHHEIX 1947 -1955 rr. PeByIb-
Tar uoHaBaH Ha plrc. 6: o6a paclpeAeJreEr{fi IroHaBBrBaIor crarlrcrllqecntr SHasr,I-

Myro reprrofr4qecHyro Mo[yJrsrlurc co BHarreHunuu y2:27,4 (.f:0,9993) r
xi:1i,4 (9 : 0,991), rpuueu o6a pacupeAeJleHrrf, oqeHb.xopomo, c Ho366u-
qr4eHroM I(oppeJIEqIIw 0,75, IloBropflIor Apyr Apyla npLI BBaIIMI{6M c[BIIIe &aBbI
rrpr,rMepuo na 20.. (Cxo4ctno pacupefleJleHllfi caMo IIo ce(e ffBJIflercfl eqe oAHraM

apryMeuToM B rroJrbBy peaJlbuocrl4 rleprlo4a Po : 760^,010, uocroJlr,Ky o6e
nir6opxu [aH]rbrx Ha prrc. 6 ueaasrdcuurr.) VuursrBafl aror c\Blrt tr lrpflIrrrMafi^Bo
BEuMaHrre, rrro rrepBa; qacrb [aHHwx 1947,0-1955,5 rr. coAepffinr Nr-: 

-2679
colllrrifr. c qentpoot Maccr,rBa - 1.949,4 r., a Bropas qacrb, 1955,5-1981 ,0 rr.,
coAeplr(ur Nz: 76L98 co6rrruft c qerrrpoM or(oJlo 1963,7 r., ErIfl yrocireuHoro
SHaqeHufl rrepuo[a uoflyqaeM

Po = P'o(, * # +) = 160-,0101,

IAe rrHrepBaJl BpeMeHIa I{e}IUy AByMfl aIaCTENII,I IIaCCI{Ba r =. 14,3 t. tr4ueunO

ranoe BHaseHI{e roryqeFlo B crlenrpe Nlaocr{Ba 1947-1980 rr. Ha puc. 4.

Cnexrp, Rbrqr{cflerrHr,rft gla ecero 34-rerHero IaHrepBaJra c Har4.rtyqrur{M paB-

peuerreol Av : 1,8.10-1i fq (ruar uo neprroAy LP = 0T000028) ' EoHaBaH Ha

pvc.7, rAe c roqHocrsro -l-0T00008 ymaaaHr,r BHaqeHLIfl rlepl4o[oB Bcex ocHoBHLIx

(1)

1955-1980 rr., N:16198 1947-1980 m. N:18877

P, lfl,ru

160,0101(*1)
160,0057

L60,01?A
160,015{

160,01015 (*8)
/ 160,00550
i 160,00576

160,01260
160,01510

20,8
22,4

20,4
17,3

0,9991
0,9996 24,8

21,8
19,8

0,99994
0.9999
0,9998
0,9995
0,9985

0,999
0,995
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Puc. 5. To xte, rlro Ea puc. 4, AJrE lrrr-
repBana {955,5-1981,0 rr.1 'fl -: 16198

Pue.6. Pacupegenernx no $aaau ue-
PEoAa Po: 160m,0100 orxnoserrfi
An srcla BctrLrmer or cpeArrecrarrrc-
Ttrqecnoro BHarreHtrE (mrpuxoorre nr-
uur)

,o -.- AaHHbre o 16197 xponocgepnrrx ncurrru-
nax, Baperrrcrpr{poBafir{brx R 1955-1980 rr.;
,6 - Aansrre o 2679 scnrrmxax, aaperr{cr-
pr,rpoBanubrx n 1947-:1955 rr. Beprr4nafib-
Hbre qeproqru 

- cpegner(RaEparrqusre outll6-
Brd cpeEuero (t o); nyreeafi Sasa coor-
aercrByer Moueuty UT 00h00m; 01.01 1974 r.
(ro E(e Ha puc. 8)

Zt

-///
/t

4o
*or/i7w,^ttru)

4o

/64 r.U./t
/64 /1576

./64 0r5tz
/,5r, o/Zb,

______444!!a!!__
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lr "'
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Prnc.7. To xte, qro Ha pwc. 4, glr yanoii o6.racru .racror s6nilarr v : (160,01)-1 n 6olee nr,r-
coHoro paBpeltreHrrfl IIo qacrore

lI4ItoB. Bropofi ro aMrrrr,rryAe rrrrn pacqerrJreH Ha ABa r{oMrroHenra: 160T00576
u {60T00550 (+B), cM. Hr{Ere.

flepuogu ocuoBHbrx rrrdxoB B\{ecre co BHaqeH[trwu X2 r.r AocroBepuocrrro .f
nrrr MaccrrBos 1955-1980 rr. u 1947-7980 rr. rpr{Be4eHbr n ra6.rr. 2. Heoupe-
AeJreHHocTr, sI{a.reufift lleprloAoB P coorsercrByer 60Jree r4Jr]4 N,reHee $oplranruoft,
Ho BrroJIHe paayunofi orleHr(e orura6ox r{ rpe[craBJrser co6oft rpr4N,repHo 90%-urre
AoBepr{reJrbHbre r{HrepBanrr. O repr{o[e 160T0126, r(ax r{ o Apyrr4x, Menbr]reft
aI[rIJIr{Ty[bI, Ha pr40. 7, nOna HeJrr,SE cKaBaTb Hr4rrero oIIpe[eJreHHoro, HpoMe Toro,
qro oHr4 MOrJrrr floflBlrrbcfl clyrrafiHo BcJreAcrBrre: a) cyrouuofi cmnantuocrr4 pfl[a
nmt 6) HaH (apre{anTr,r)) Mar(cr4MaJrr,Hr,rx [r{HoB r,rs-Ba HeperyJrflpHocrr{ pEAa.

+
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Plrc.8. Pacnpegereutte uo Saaarl
reprroAa Po : 160m,01015 orHrone-
uuit Arz qrrcJra Bctrr;ruer( or cpe[Ee-
crarr.rqecroro araqeur{.a z (urrpuxo-
Bafi ilr'rurrr; AaIrEbIe o 18877 Borlbrrrr-
Hax, BapertrcrprrpoBarllblx x 1947 -1980 rr.; f: 44,0) (a) n rtPnnan
ly.renot:i cHopocrrr corJlacflo rl3ilre-
perrr{nM za L974-1982 rr. [3] (6)

IIo ropr,r3or{raflr.nor,1 ocu - $asa lcpl'to-
na 180m, 01015. Beprr,rnarbdble qeJ)rotI-

Hr,t cpoAHcHBaApartl'tHste,rtttla6ltttcnoJt-
sero (* o)

l0 "li
:-----./^- ------E ;-o ^do

o

Plrc. 9. To lxe,
BCtrI,IIIIEIT 6AJIJIA
1955-1965 rr.
IIIrprlxoBarr JrLIrI!IfI coorBercrByer ypoB-
Hro EocroBepHocuI 0,98; A' : 100!ll-r

-4tzo qro Ha puc.4, g;tra
)-t za

-45

4o
r*rf/dq^amr)

,u4// ,tlltt /,nxl\

B t. 4, oAHaKo, trprrBeAenr,r cBrl[ereJlbcrBa B troJIbBy BoaMo]r{Hofi pearbHocrr4
tr?rr(oB P2 = 760T0126 w P s : 160T0151.

Ilprx 160T01015 (+B) troflBr4Jrcfl roql{o (a npe4e.rax oruI46ofi) Ha (trpeAcr(a-

BanrrofiD qacrore, r{aBecrHofr rra AorrJlepoBcxlrx rraMeperuft ilyqeBofi cxopocrrr {o-
roc{epbr lg74-1984 rr. [3]:'v0 : (160+0102;-t, u noroMy oH Aorr]neH cqr(rarb-
cE peaJrbHr,rM trepr4oAoM MoAyJrflrlrrrr qacrorbr BctrbIIIreH: BepoffTrrocrb cJryqaftHo-
ro rrorBJrenilfl p:t -g =6'10-6. B galr,xefimerrt 6y4elr orolr(AecrBJrflrb,
ero c [eprroAoM Po.

Cpeguee qacrorr{oe paclpegeJreHne Bcrrbrlrrex Ba Becb riccJregyeMblfi untepnan
BpeMer{r{ 1947-1980 rr. AJIfl rleprroga Po uprane4euo Ha prrc- B. B orrusue or
prc. 6 rpa$ux rocrpoeH Ailtr 1,6 {aaonrrx r{HrepBaJIoB. Aus cphBueuufl Ha aroM
x(e rpa$rrxe AaHa KpIrBafl flyqeBr,rx cxopocrefi sa 1974-L982 rr. corJlacHo AaH-
srrrtr [3]. B pacupegeJreHr{r{ BcrrbrrrreH o6paulaer Ha ce6fl BHu}raHrre HaJluque AByx
cr{Jrbrrbrx MuHrrMyMoB, orcroflrq,r4x Apyr or Apyra ua -85*, a raR}fie cyq,ecrBeHHo,
HerapMoHuqecKuft xapal(Tep pacllpeAeJleHr4fl .

Apryruenrrr B troJrbBy peaJrbuocrrr BToporo uuna (ro-araAuMoMy'iEBofiuoro, cna'.

Hrr7ne) Pr = 160m,0056 AaHr,r B [9], rle fror{aaauo, qro oH He Mor rroaBr,Irbcfl r{B-3a
rpuBrraJrbHofi 1l-.rerneft MoAyJrflr{rrr4 urlrcla Bcrrbrrlrex (crra. puc. 1); otrue.reno raH-
me, uro roqHo raHoft E(e, B trpeAeJlax olxlr6ofi, nepl4oA P : 1.60T005 (-{-L) 6un
rreaaBficrrMo rr ropaBAo palrblrre o6uapyxen a ueproft aepz.fi AorrJlepoBcnrlx tLB-

nepeuuft 1.974-1977 rr. [15].
3gecr, HaMrr IroJlyqeHo eqe oArro cBr{AereJlr,crBo roro, qro P, ne flBJrflercn

(apre&aHroMD rrepr4o[a Po. Ha prrc. I [peAcraBJIeH cueKrp [Jrfl ,rlrrepBaJra Ha-
6nro,qenufi, oxBarllBaroqero o,qrru 'Lt-nerlauft EpoMe)fiyror( BpeMeHrlt, 1955 *
1965 rr., r,Ae rrpanrrrqecxfi He Mo)r(er trpoflBrarrcr rpr4BrraJrbublfi e{{ext 11-net-
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Heft trepuogrlrrHocTr,I qI,IcJra BcIIbIIxeK. B cuextpe TeM He MeHee npIlcyTcTByIoT Ha

ypoBHe AocroBepHocrr{ P > 0,98 o6a rlr4r(a, Po: 160T009 (+1) u Pr:
= 160T006 (-l-1). Orcro[a crleAyer, alro rIorBJIeHLTe PL ue o6ycnonleuo 1l-'ner-
Hr{M rIr{r(Jrorl Bcrrbl[requoft anrusuoctlr Connqa.

flrax P. Ha pr{c. 7 coctour r,ra [Byx KoMrIoHeHroB, Pt:160T00576 ra P'r:
: 160T00550 (+B) . O sosMoxruofrpea,,tbtl,ocnxuD'toto pacrqenrreHrrfl roBoprrr ror
SaHr, uro BeJII,rtII4Ha 12 lrexr4y AByNIfl MaHcI{MyMaMI,r rroHr4}r{aercn [o -18,0;
coorBercrByrol{afl BepoflTHoors clyuafiuoro [oflBJreHrrfl p : I - I :

=4.70-3, T. e. Ha nopflAoIt 6o,nrue BepoflTHocrr{ rltr{r(oB P1u P'1, AJrfl noroplJx
p = 1,5.10-1.

,(,nn uepuo[os 6ueHlafi coorBercrBeHno r{N{eeM

ilr: PoPtl(Po - P;) : 11,7 +.0,3 r.,
llz: PoP'tl(Po - P') :10,5 + 0,3 r.,

rrro coBilaAaer c AJrr{reJrr,Hocrbro 11-rerrlero ur.rnJra. Corracno [16] cpelnufi nepno4
naruoo6paaoBaur{fl T : 11 ,04 r.; B reseHlle nocJreAHrrx 80-90 Jrer, o[HaHo,
cpeAHflfl AJrr4Ha I{rrr(JIa cocranJrflJla or(oJro 10,5 r., qro orMerraJrocr, r,IHorIrMI{ aB-
ropaMr,r (uanpuuep, r CM [anur,rx o rer,Ineparype BeMHoft aruoc{eprt n Cenepuoft
AuepraHe AJrE rdHrepBaJra HoHer{ XIX-XX B. AoMrrHlrpyer rleprroA 10,6 + 0,3 r.,
HerrocpeAcrBeHHo cnaaauur,rfi, [o-Br4[r4r\{oMy, c rIr4r{JroM coruesHoft axtllBnoctu
[17]; uepuol10,45 r. xapaxrepen rax]Iie AJrfl reoMarl{I4rHblx naprnaqrafi) .

4. Ilepuo4br 320 ra B0 irenu

B cueHrpe ocqun.nnqrafi Conuqa ua6.nro4aercfl rlacrora vo/2 (nepno4 -JlQn;
[3], unerorqafl, oAHar(o, uesbrcoHrafr ypoBeHr, AocroBepHocrrn, Halrr.r [Jrfl nocJreAo-
BareJrbHocrrr Bcrrr;rlueH Tar(Eie 6rrn nocrpoeH cneHTp 12 a pafioHe yHaSaHHoro
trepr4oAa (uo uactore or 52,07 go 52,09 rrnlq), r4e HIt oArrH rII4I{ He Aocrlrr ypoB-
Hfl AocroBepHocrrr 0,999. ,I[,ua nraHa, rrpeBbrcrrBrxr{e ypoBeurr .P : 0,995, coorBer-
crByror rreprroAaNr 320\0204 w 320+0111 r{ Moryr paccMarplrBarlcr HaH apre-
$axru AByx[oMrdr{rdpyrotllr4x rrrdnoB Ha yABoeuHblxqacrorax (cu. puc. 7), a uueu-
Ho, rreprroAa,u 160T0102 u 160T0056.

Hau6o.nee yArrBr4reJrr,Hbrlr onaaaJrcfl cnexrp n pafione neprlo[a -80+0,BbrrrucreHHbrfi n gocraroarHo rxr4poKoM [r,.rarraaorre r{acror (uo repr.ro4y ot 79T9981
ao 80\0122) u uoxaaannr,rft Ha prac. 10. 34ecr, Br4[eH mollbtto oluu, gocroaepur,rfi
rux, orBeqaroulr.rft ilepl4o[y P4 : 80T00628 (+4). f(puteprafi Xz : 27,3 (9 -:0,99998), r.e.flrrn cyqecrBeHHo snrilre rro6oro rrr4ra B [rrarraaoHe rrepr4oAoB

-160T0, clr. pr{c. 7. ,(na coceAHrax uraHa, Pr lr Pu, necnrorpfl Ha neur,rcoxr.rft ypo-
BeHb BHaqrlr{ocrr{ Xz - 17 -+- 19, upr{MeqareflbHEr reM, r{ro oHr4 rar(iffe r4Meror
crora <o6paar,r> a pafioHe rroJroBraHHr,rx qacror (ra6r. 3)

(2)

(3)

Ilepuogrr rJraBHLrx rrr'Ir{oB
rra puc. 10, nrun

P4:80,00628 (.14)

Pb:80,00768 (.110)

P6:80,00511(+5)

YABoeHHbre neprroAbr
puc. 10, uun

2P,.:160,01256 (aB)
2P s:160,0154(1=2)
2P6:160,0102 (r 1)

Ha6rro gaerr,rsre IIepr4o[br
s paitone 160m

Pr:160,01260 (+8)
Ps:160,01510 (.t 10)
Po:160,01015 (+8)

1B,B
,16,6

21,8
19,8

Br,r4r,rlr, qro Bce yABoeHHr,re nepr4oAr,r B npelleJrax ourra6ox coBnaAaror c rpeN[rr
rleprroAar{r,r, na6nro4aeur,rl{rr B pafioHe rrepr4o4oB -160m, .(a:ree, rrcxoAfl r4B BHa-
.reuraft aMrrJrrrryA 12 BaKltouael{, aITo, uau6oree BepoflTHo, ocHoBHbIN{It BHaTILIN{rI-
Mr4 nepr4oAar{rt EBtrrnrorct Po:160T01015 n Pn:80T00628, a nepuogr,r Po r,r

P2 cyrr, rax apreSaxrbl, r. e. oHr{ o6ycroo;reull MeroAoM aHaJrr43a. Ilprncyrcrnue
nlrra P, (n cootrercrlleHHo coflprr]r{elrlroro c IIr4M nlrxa Pu) Tar(lne HaxoAr.rr rrpo-
croe o6rscHeur{e Har( cJreAorBrre rrepr4oAa 1ueuufr r{e}r{Ay AByr{E nraxaura, Pn

Ta6ruqa 3
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Puc. 10. Cuenrp rrorrlHocrlr q.rrx npeueun6ilr uocreTlorateJllnocrr,I HarIaJr xpor{oc+epHblx Bctrbr-

ruer 6arra )- [ za 1947-1980 rr. r o6racttr qacrorr,I \' : (80m,0)-1, N : 18877

lt P0, IlMeroqr4]Ilr Maxcr{MaJrbHtte Xzi

PoP4l(Po - Po): 160T01497 (+B) = Pr= 2Pr.

I4, naxoueq, rroJryqaeNrcrre[yrcqeer{HrepecHoe (<peaonancuoe)) cooruoItreHLre:

P4Prl(P4 * Pr) : 53m'33675 (+3) : Pol3.

Taxuu o6paaorr, Bce rlerlrpe nI{Ha B pafioue {60-rtruyruoro reprroAs.i Ps, P1,
Pr, Pr,- a rar()fie rleprrotr Pa : 80'100628 oBEBaHLT Nre,{iAy co6ofi ilpocrblr'Ill
(p eSoHaHcH6IMI{) COOTHOIIreHI'Ifl MU

vu:2v2, vn : vo * v3, v+ : 3!o - !r. (4)

flo4uepHuen, qro arr{ coorr{olleHlrr He rrpocro upu6rtllBLITeJIIHLIe: our.r Bbr-

lroJrr{flrorcfl crpor'o ts [peAeJrax oIUu6oH orlpe,qeJreHl'If 1rF : P1'1' r4e k :0, 1,2,
o,4.

5. fi.nureJrbnocrb coilHeuuoro qul(Jra

Bnugy xopomero coBrla[eHlrfl rrepr{o[a 6ueswit fI, (unu fI2) c qux.uoM artrl,rB-
Hocrrr Conuqa ocraHoBr{Mca Ha orrpeAeJleHl,rflx roqHoro BHaqeHI4fl 7. Hau6onee
noBAHflr cBo,qma rrprrBeAeHa 9ucrsxosrru [18], r{B Hee MbI BaI{McrBoBaJIrr Hexoro-
pbre AaHHbre (ta6n. 4).- 

OAuonpeMeHHo r{ HeaaBr'rcr{Mo or uac uogo6nyro ra6nlrqy cocraBr{Jr Br,rrruan
.(uac:ruoe coo6qeur.re, 1986), e notopofi BHarrelrrat trepr4otra coJlueqlroro ql{Hrra

Ta6rnqa 4

MeroA onpeAeleHufl

Bo.ur$ (cm. [18])
@puq (or. [18])
Ilrroxou [19]

f(orrr r.r JL,uiu [20]
Byu u Byn [21]
rleproupy4 r.r ltoron [22]
Paqocnn ra ap. [23]
Ityprurto w ap. l24l

(Dvxep (cm. l24l)
firlrne [25]

Brrrrnar [26]

Sncrperryurr qrrnJra c 1610 r.
IIo;rrprrr,r c crrslrrrfi
Srtcrperryurr uIIcer Bo.rrr,(pa (IIl;,
1615-1896 m.
CN{ qncen W, L750-!97[ tr.
Srcrpenyurr qlrnna 1610-1960 rr.
<flpe4c:rurr,u"r qlrr{JrD AJrfi .ruce.n JZ

CilI qr'rcen W, 1884-1972 n.
llu4enc (ao) rcorraurrrtrroit anrrtn-

rroc'rn, 1868-1974 n.
tlnc.na I,I/
Snoxn 25 ltancLruyuon I{/
(i705r.-...)
a) CM urrco;r W, 1701-1976rr.
6) Snoxr.I r{aIrcllMyr{oB I7, nrt"nro.rar

-50 anox AoreJlecnortfitlectroiioprr

tl,l[t 0,}tt
11,09

11,13*0,02

tt,2; 9,9

11,06+0,10
Lt,20t0,25
12,9; 10,7; 9,5

10 12

11,,35

1I,14L0,04

11,11; 9,96
11,{35+0,007
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-/
rpyrtrupyrcrcfi onoJro [Byx BHaser.frfr.: TL= 17,77 t 0,02 r. (cpe4uee ua t6 ou-
pegenenraft paaHbrMrir anropaura) a T2= 10;55 -l-0,10 r. (cpe4nee rra AByx BHa-
seuuft uepuo4a).

Moxno npeAJrolntrrb eqe oArru rrpocroft, rro, Ha Harn BBTJTEA, a{{exrunuufi u
uagemnnft Mero[ orpeAeJreur{s. T. Ha ocuoBe [16] cocrasunt ra6ruqy Etrox Bcex
axcrpeMyMoB quceJr BonrSa or 1610,8 r. (uzurauyM) go 1979,9 r. (uarcr,rMyM)"
rcero 34 Btroxrr Mar(cr,rMyMon ti v.34 aroxu MrrrrrrMyMoB ty; i, k : 1,2, , . ,34.
Anaurarrasecxrr arr{ Aarrubre trpe[craBrrM B BrrAe

| (t):
34

rt)- X 6(,-rk),
h:1

(l'r)

rge 6 - gensra-$yHr{rlrdfl. ,[a;nee npr,rl{eHfleN{ o6brsunfi aJrropr{rM npflMo]ro
{ypre-upeo6p aaon anrar :

a(ro) :+(Isirrco/i- !sincoti,), (H)\ / Lt \,4 ./-) 'li[:

b (rri ): +qcos orl; - ; 
cos o116) ,

.4 (o) : [,2, (c,r) -f b2 (a)1'/,,

(7)

(8)

r4e o - yrJroBafl qacrora. /
Br,rsucneHr,rff troxaaaJrrr, qro AJrfi Bcero lrurepna.rra 1610-1980 rr. Mar(cr{Myrr

/ (co) coorBercrByer rreprroAy .7.: l1 ,09 -1- 0,05 r. Ecru orpanu.rvtr,cfi 17'
encrpeMyMaMr4 B r4HrepBa,re tB94-1980 rr., cpe4uufi ilepr{o4 oKaBr,rBaercfl paB-
nr,ru 10,5 +0,2 r. O6a BHarrenrdfl coBtra[aror c trepr4oAaMu luenufr. flr, II, rpe-
ueuu6ro pflAa Bcrrbrrrrex, a rar(x(e c fleprro4aMu Trvt T2 @w. nrrrue), BrrrefiaroqraMr.l
za ra6nuqr,r Bzmnraua, Mr,r c.rfiraeM troaroMy, uro 4ooficruerruocrb uraHa (nepuo4a)
Pr= 1,60\0056 n coorBercrBenno4noficroeHHocrb (uepraoga) coJrrrequoro qrrr(Jra
Moryr 6rrr:r suoilHe peaJrbHbrMu. Mrr trpeAtro.JraraeM, TaHr{M o6paaou, qro qrtnr
cocrolrr, tro-BrrArrMoMy, rrs AByx ocHoBHErx uepuoArrnuocrefi, 6luaxux x Tr:
:ll,lr. w T2=10,5r.,(anee trurepecuo orMerr4rr,, qro trepr4oA 6muumfr.
treplaogoB [r : 11,09 r. (-Tr) n flr: 1.0,47 r. ()Tz) cocraBrrner ns :
=787 JIer, qro 6nrasxo r o6cyn<4anrrreMycfl MrrorlrMrt aBropaMrd rIEKJry -tBO ler
conneguoft ar(Tr{Brrocrrr; ourra6ra fIr, oAr{aRo, BeJIrrHa, noeroMy coBtraAeHr,re
IoJrlnuo BoctrprrurrMarbcfl c ocropo?nuocmro. BesycJloBuo rar(Ete, qro r4 Botrpoc
o peaJrbHocrrr pacq,etrJreuun P, ua [Ba HoMrroHeura rpe6yer tro4rBep]fiAelr[rr
c trpr{Breqeuraeu 6olee gfirtlrapurrx Aarrubrx. (B fiarrnefirueM Mbr ne 6ygerr.r paa-
Jlrrqarr, treprroAbr (uraxu) P1 n P'1, o6reguuun rrx B oAr4H uepuo4 Pr.)

Ocnossofi )r{e Harx BbrBoA - o BosMo}nnofi <4y6.rreruocrrrD 160d-uepuo4a u
coBrraAeHrrr4 rreprroAa luuuuft. Po, P, (tr, = II2) c tl-lerHr4M r{lrr(JroM - rrpeA-
oraBJIfierof fiortJrroqlrreJrbHo rrlrrepeoubrM rr tpe6yrorq,unr reoperrtrrecfioft uurepupe-
TarllrlI.

6. oly6rerHafl)) crpyr(rypa reprro4a 160 MrrHyr

B 1863 r. Jrop4 HenrsuH (cu. t27J) roryqr,ur cJreAyroqee Bbrpax(errue AJrff rre-
plroAa co6crBeHHbrx rpaBrrraql{oHHBlx ocqrrJrJrflqr4ft uecxrauaeuoft rxugxofi c{epm
paAr,ryca l:

p,--2nl=#rr+)',, , 
, 

(e)

l4e n - [opsAor( Hone6aur,rr, g - ycxopeHrle cr{Jrbr rr}fiecrrr Ha rroBepxHocrr4.
Hau6onee 4nrauurrfi, {uarauecxll noanroxurrft neprrog \rfl. n : 2 w napartlerpoe.
connqa l: R",g: GM1lRb (Aa, Ma - paArryc Ir Macca co;rnqa; G - to-
croErrHafl rrror:enua) troilyqaercfl paBHbrM 188m, uro, noo6qe ionopa, rre ran
Aairexo or na6rro4aeMoro reprroAa 160m.

floa4nee, qro6rr npor{JlJrlocrpl4poBarb orracrrocrs rrpocrbrx upegcraraeuuft
o crpoeHrlrr Conuqa, ocHoBarrrrbrx Ha aHaJrorr4 nx, tr46en [2BJ cpaeurtJr rryJrboarlr{r4
Co.nnqa c no.ne6auufiMr{ MaflTHrrHa, o6parun BHprMaurre na ro o6croflrerbcrBo, rrro

34
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o6br.ruas {opuyra MaflrHr,rna (l - ero AJrr.rHa? g - rpaBr4rar{r,roHHoe ycxopeHr.{e;
cnr. raxrxe (9))

P :2n (tlg)'/, (10)

AJIfl trapaMerpoa Conuqa uprlBo4rar K nepr{oAy xo;re6anzfr. -767*, q:ro 6.nuemo
n ua6.nro4aeMoMy rrepr4ony 160-. (Sanrerunr, qro ranoe )r{e BHaqeHr4e, 167m, cne-
Ayer I,rB Sopuy;lrr [Jrfl paAr4aJrr,Hbrx KoJre6auraft aneagrr c oAHopoAHofi u,nourocrr,rc,
cllt. [1, 21.) Ilplraep]r{r4Baf,cr, erofi auarrorr.rrr, Mo}riuo 6rr.rro 6sr cBEaarb pactrIerJre-
slre 160m-uepuo[a Ha ABa HoMrroHeHra (uacrora r uxlq) :

\n : 1Q1a,16006(+5), \t : 704,16300(+14)

- c I4BMeHeHr{eN{ paAr4yca Coruqa B rer{eHrre 1I-lernero r{r4xJra. Pacrqeuneur,re
Av : vr - ve, r(&K yr(aBLIBaJrocbBbrrrre, coomsemcmsAem cpetr]Iirefi gnr.rrensuocrlr
urrr{Jra; orHocr,.rreJrrrHafi aMrrJrr4TyAa r.r3NreHeHr4ff paArdyca couracHo (10) AoJr}r{Ha
rorAa cocraslrrrb L.RlR6 = L,vlvo: 3'10-5, r. e. onoJro 20 Hnr gna .R6.

Buyrpenunr crpyr(rypa Connqa, no-Br{Ar{L{oMy, B onpe,qeneunofi crefieHr{
I4SMeHfleTcf c 11-netnrart qr.II{JroNI B pe3yJrE,rare pa3Jlr4qHrrx a{$eHroB, cBEBaH-
HLIx, Harrpl4Mep, c I{3N{eIIeHI4eM o6qero MaIHrlTHOro rroJrfl r{ AeficTBI4eM CollHeq-
Horo [I,rHaN{o. 3to N{o}fieT rrprrBoAr4rb n BaNreTHoMy r4BN,reHeHr4ro cner(Tpa r(aK ar(y-
cruqecnrrx, rax r4 rpaBr{Tarlr4ouurrx (g-uog) co6crnenHbrx ocqr.rJr.nrqufi BBeBAbr,
rrro Ba[{Ho AJIfl I]oHr{MaHI4E MexaHr{BMa aKTI,rBHocrI{. Hanpltnaep, HeAaBHrre Ha-
6.rrro4enr,rr 5t-ocqu;rnaqrafi nraaxofi crerreHrr (l : 0 u 1), nrrnonueuubre c noMou,bro
uplr6opa ACRIM Ha cnyrnr{He SMM [291, uoxaaaJrr4, qro s 1984 r. ro cpaBHeHrdro
c 1980 r. qacrorbl ocqrannnqraft (conueuuofi paguaqlrlr) yMeHbrxr{Jrr4cr, rprrMepHo
na 0,42 uHlq. ,{anee, nocltoJrbr{y qacrorr,r axycrr4qecnrax ocqr{JrJrrqraft uraaHoft
cre[eul{ I4 Bbrcoxoronopagr(a n (nll } 1) nponopqr4oHaJrbHr,r Berr4sr4He

(ru ) l) t30l
It (t + 1)lt,

tht,--l

Ps @ *Ll,t *fi)

lAe r - paccrotrHr{e or r{eHrpa Coruqa, c (r) - JroHaJrE,Harr c}ropocrb BByr(a,
aBTopbI [29] qeJraror BbrBoA o roM, rrro B MaHcI4MyNIe ar(rr4BHocrr{ .R6 npurrtepno
ua 100 HM Meur,ue, qeM B Nrr{Hr.rMyMe. 3ro Hax 6ygto corJracyercn c AaHHr,rMr.r
Apyrlrx na6.rrrogeurafi r.r lrorxer cBr{AereJrbcrBoBarb o aaMeruofi nepecrpoftre HoH-
nextr,rnsoft BoHr,r, conpoBolr{Aaroqefi xoA 11-reruero rg4rtJra.

B cnyuae g-r{oA Arfl qacror vr7 r{rr0€T Mecro acr{Mlrorrtsecxoe Bbrpa?fieHrre

(1 1)

(r2)

r4e p 
- r(oHcralrra rropEAr(a gArrHr,rr{br, olpeAeJrflelrafl BHyrpeHHIIM crpoeHl,leNl

3rJ e 3AbI,

(13)

Rc

p "-.2x2 / 
( l,r" jr_\-'

'a -'- \.) ''" r I '
0

fts - paguyc ocuoBalrrrfl KolrBexrl4suofi o6onouxr, 1y'0 - sacrora Bpyura-Beft-
carr. PaculerrJreur{e qacrorbr - 104 unlq Ha [Ba KoMtrolrerrra (Av/vo :
=2,9,70-b)ror4auirrxuo.6rrno 6rr untepuperrrpoBarb B rreroropou npra6nralrteuur
KaH cJreAcrBr{e r{BMeHeHwnRg Ha re }fi,e20Hu, qro II Btrlue (uauano ocHoBbrBaflcb
na {opruy.ue (10)).

B naurelr cryrrae, oArrafio, no4o6uax r,rureptrperallrrfi pacqetrJlelrr{fl Hetrpl{eM-
JIeMa c roft Tosltfi BpeHI{fi, sro o6a fiore6aHllfi, vs u v1r Horepelrrrbr Iro 6aae Ha
trporflE(eHr{u trosrr4 Tpex qrlnJroB. Ecnu 6rr orura r4B MoA, cr(a}r(eM v0, cyq,ecrBo-
BaJra B MaHCrrMyMe ar(TrrBIrocTI{, a ApyraE - B MI4HUMyMe, rO B AtrOXy Mr4ErlMyMa
rrpollcxoAr4Jro 6rr <p aepyrueHr{e) uepnoft MoEEr, o6ycnoaneuHoe c}IJrbHr,rM B BarrMo-

AeficrBuernr c uo4ofi v11 & T&n}Iro rirB-Ba Haflr4srrfi Apyrr4x aAr.{a6arusecHr4x KoJre6a-
ttufi. u a{{exron IreJrtrHeft Irocrlt.

. Moxno trpeAuoJrox(r4Tb, qro cMeqeur.Ie qacrorbr rrpolrcxoArrr BcJreAcrBtre rraMe-
rreulrn o6qero MarHr.rrrroro nons Connqa c fleprroAornr Li. net (utru 22 r.; trepetro-
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,IlocoBKrr troJrflpHoro o6qero [oJrr CoJrHrIanporacxol,frT B6[1118lr aflox Mar(cr4My-
Ma aKrr{BHocrrtt'r. e. qepes Ka}r{A6re 11 rer) . ,(.nn oqeuxu a{{exra BocrroJr},3yeM-
cfi, Halpr.rMep, perueHr{eM, rroJryqenur,nr r{angpaceHapoM lr Jh,Dr6epou [31] grs
rlacrorbl o pa)ua.ounblr.nyilbcar\rafi anea4rr c MarHr.rrHr,rM rroJreM Ha ocHoBe reope-
Mbr o Br{pr4aire:

o +u,o2: - (31 - 4) ::g '-:'n- ,

fAe ? - orHorrreHr{e a4r,ra6arnuecxr4x rronaBare;reft, 9)rv.w* - r.paBr4raqr4oggafl
IOTEHI{I{AJIbHAfl 3HEPII4fi II MAIHI{THAtr 3HEPII4fl 3BESAbI COOTBETCTBEHHO, I _
e_e MqMgHT r4Hepqr4r4 orHoc-rrrerrr,Ho r{eHrpa. ,(na Conuqa en = _6,6.10a8 apr,I = 5,7.1053 r.cMz, ? - ulr, L,olo: i,g.i}-r, r,r AJrE ,sn;ererrm uarurar:noft
f,Hep.tI4 II nO,TyqaeiU

l^w*l: 5 # ilm=l;+olo l- 1,4.toas epr; (15)

S4ECT "H _ HANPfl}ITEHHOCTb MATHI{THOIO IIOJIE, P - IIJIOTHOCTT, d,M _ SJIEMEHT
Maccbr; r'rHTerpl4poBarrl4e BeAercr uo o6telry sBeBAbI, r[e r{Meercf MargrrrHoe rroJre.
flpeAuonaraa, qro quxflI4cecfilr Meuflrorqeecr MarHr4rHoe fioJre cocpeAoroqeHo
B trpe[eJrax xoHBeHrr4B]ro{ e-oqtr, q,7 < r/fi6 ( l, gn'- cpeguefi rranpnxreuuocur
IIorE [oryrlaelt I/o - 6.t05 fc. 3ro cJrr4rrrnoM 6onr,ma-s Belr.rrrr4ua, nocnoJrr,Hy
trpl4 raKoM troJre aJrbBeHo9o$afl cRopocrb u,q: Ho (4np)-'/, - 7,7.106 clr.c-l,
14 xapaKrepHoe BpeMfl pac[pocTpaHeHlltfl noalryrqenraft B noHBe11Tr,rnnofi aoget - 0,1 cyr, qro rra rluoro ilopaAr{oB MeHr,[re xapanTepHoro npelreura (- I nrec.)
RoHBeHr{I4r{, BpeNIeHI4 }I{IlBIrrd tr{arurrrHbrx o6paaoaauufi ra AJrrrreJrr,Hocrrl rIr4r{Jra.
f(pone roro, B BHarrr.rrerr,Hofi .racr[ HoHBeHrr{BHofi BoHbr Hlllx) puzl2 (u -cHopocrF, rouaexqura), rrro [porr{Bopeqrrr [I4HaNro-MexaHr4BMy; HaHoHerL BeJIr4-
uuua | .L.W*l rra Muoro nopaAnoB [peBr,ruraer o6rqenpr.rnnroe BHaseHr,re aarpa-
sr,rsaeMoft 3a rlr4nJr arreprr4r4 gr.r$sepeuqr4aJrr,Horo Bpa[IeHr4fl, Ugyqefi ua ycraneiue
MarHrlrHoro rroJrfl (- 1036 cpr) .

3{Sext BJILTEHI{E MarHI4THoro rroJrfl Ha _cneKrp corHerrHbrx lepa1uanaru,wr
ocrlr4JrJrflrlr4ft paccrrorperr reoperr4qecHr{ B t32]. B uacruocrr.r, Arf cryqafl, norAa
ocectrN{l'IerpfisHoe noJIe cocpe[oroqeHo B fl[pe Cornqa, or{eHeHo BJrr4flHr,re MarHr4T-
Horo rroJrfl Ha qacrorbr g-Iro[. ,[rn uplrnrepa aBropa]rrr lB2) [oryqeua ortreHxa
cMerr{eHr.rfl qacrorbr r{o[br $7r creneHr,r I : 6, B npeAnoJro]r{eHr4l4 UOlOlrgantuoft
xouSurypal{I4l4 noJrg c Maxcr4r\{aJrr,lroft uanparneHrrocruro H - 106 Ic n o6.nacrra
pactrpocrpaH.gHrrT g-uoA: Av/rt - 1,5.10-a trL) r!.e m - asuwyrarr,nr,rfi ropfl[oR
xole6anrns (l - lS {) . 3ro ro nopEAny Berrr{qrrHr,r corJracyercfl ua6.nrogieuurrr
pacnlerrJreHr4eM -3.10-5 (paculenleru.re rar{oro Hie nopfl[nu y uuropon t32]roryqaercfl 1r u,ilfi cryqafi fopou[aflbHoro uona). oAuaro B paMHax r.aHofi xon-
qeEr{r,rr,r (uogerr c cr4rrr,Hbrrr nepNraHeHrH"ron .ro.,ie* a ngpe) iu"oeono*rro o6rqc-
Hr4Tb lleprroAl4rlecHoe (T = 7l net) cmeqeHrde rracrorr,r Hore6aurrfl, a ra6]ne,
rro-Br4AI{MOMy, rrocroflHcrBo Harrarr,uofi rpaau gnyx Hole6anufi, vo ra vr.

Bsaunro4eftcrBrre g,-MoA co6crnennrx bcqurrraqufi conuqa npr, Harusurr BoB-
uylleHr,rft B ocHoBaHr4lr noHBenTr.rauoft aoHr,r paccMorpeHo rrugioro Benrqeren
[10]. rloxaaaEo, qro crerreHr, naar.rnro4eficrBrafl [Byx r,ro4 c qac,r.oraMr4, Harrpr4Mep?
v0 14 vr SaBlrctrT oT rrapalreTpa

o: (ff* )'u,, (16)
\ vL- vz ,/

"19. " xoa6$uqraeHT .RBaI{MoAefictaun, onpe[eJrflel{r,rfi ctpoenraeM H9HBSKTT4B-
uofi aonrr; ro or{eHne [10] e - 3.10-3. cna6olry, 

"rr""orr-y oaa1ruo4eficrBrrgM
coorBercrByror3HaqeHr4E 8^< 1 lr 0 > 1. Hau c"nyrafi 

-cr4JlbHoro naar.ruop,efi_
crBr{E, rrocnoJr6r(y Q - ,o'. ,(tn raxux rrog oco6euHo 3aN[erHo AoJr?r{Hbr c1aBbr-
Barbcfl llerrauefinr,re a${exrr,r, B sacrHocrr4 BcJre4crBr4e cranr,uofi reuueparypnoft
3aBrrcr{MocTr4 cKOpOCTrr E[epHr,rx peanqlrfi.

flycrr, BoaMyqeHrrfl B ocHoBaur{rr noHBexrzsnoft BoHr{ r4Meror rrepr4o4 T =: l1 ,ner, TaH qro r-1 _.cpaour,ruo_c Av. Torqa Mo?r{er BoBHr,rnHyrb rpexMo[oBoe
peaolraHcgoe Baar{Mo4efr.crsue [10], u ecJrrr ocr{r,rJrrrrl\un v0, vl r(orepeHrnr,r, ro
apeueuuofi lracmr:a6 o6uena auepruefi Me)il,qy :aurru .cL 

- levr;-r ) I *""., ,

(14)

3 tr[sBecrrr ]tAO, T. 77
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o6e :uogrr BpEA Jrrr coxpangror {aBy n re-rreHtre paccluarpl{BaeMo_ro 34-netuero
uurepraou. 'flp, 

,e*OaepeHTHoM raauuogeficrBllzt'C - e-zlvo - 30 rer, qro tro '

tropfiAr(y BeJrrrqrrrrbr cor,nacyercr c gnranoft IU4HJIa (cneayet uMerb B BuAy 6orr-
rtryrc HeotrpeAeJreHrroc6 e). Dro, oAHaHo, He pellaer Botrpoca o uoa6ym4euura

CaMrrx XOne6auUfi vs, V1r trp1aqeM TaI(I4x, .ItO Av - v1 1,0 COOTBSTCTByeT UMeHEO

11-lerneuy quxJry.

7. Bpaureul,Ie q,eHTpaJrbuoro rAPa
e reprro[oM 160 rvrun?

HaH urr BII/ISJI7 BLIilIe, aHaJII{B uxtnoO6paaoshreilrHofi AeflTeIbH6ctu Co.nuqa,

BbrtrOJIHeHHrrft nruOrraul4 I{CCJISAOBaTeJIflMII, yI(aBbIBaeT Ha CyqeCTBOBaEtre TOq-

Horo (sacoBoro MexaHIlBMa) BHyrpu c trepl4oAoM T : 11,09*0,05 r. (unu
11,11:f-0,02 r. no AaHHrIM ra6IIarJEI Bmtlraua; sara6olee rosuble Braqeuus
trepr4oga roJlyqenbr Huroio*o* tt9], 11,13+0,02'r.; ,(rarxe 125), 71,1'4t0;01,
, brm*uro# [ZO], 11,135+0,007 r.,- ua ocuoBe perpeccrrouuoro auanraaa).

B ro me BpeME Cornacuo reoprau Ea6xora u JlefifoHa, oCIIoBaHnofi sa trpeA-

CTaBJIeHIaII o quxJlllsecxofi reuepaqIII4 TopoI4AaJIbHoIo MaIHIlTIIoro noJIE I{3
IOJIoIIAaJIIHOIO IIoJIfl rrpu HaIuqIIlt CIIJILlro1'o 4u{SeperuII4aJIbHOIO BpalqeH]4fl'

{aaa qranla AoJr}fiHa {;iyxryuposarr 6onee rrJrrr Megee cJIyrI.afrHr,IM o6paaou -
s orrra.rub or uonegenua-{airr r MoAeJrrr ((ToarHoro qacotsoro MexaHI{gMaD. BrtooA,

Tpex aBTopoB, AeraJIbHo aIIaJII{3I{pOBaBIIIIIX 11OB_e[e-Hue SaSrr 11-leTHeIO qI(I(JIa

iucet BonrSa (Hnro6ou [19], 06 [331, ,{uxre [25]), euuuo[yileg: HaxotrJrerrus
c.nyvafiurrx o111u6og $aarr ot quI(JIa I{ qIII(JIy He IIpoIIcxoAIIr; cJIeAoBareJIbHo'

B ocgoBe npenreuu6ro paaBrrrr{fl conuequoft anrr{Br{ocrr{ Jre}firrr crporafl rlepr(oArlrl-
Hocrb (xoropaa, I(crarI,I, He HapyuaJlacb I4 B a1loxy MayHAepOBCI(oIo MI{HI'IMyMa

[26]). ,{r,rxre [25] B cBflBrt c ar:rau Br,rcr(aaaJr MbrcJIb o BoBMo?r{HoM IraJrIrqIlId B

IIeApax COnuqa HeKoeIo (xpoHoMerpa), peryJll4pylotqe1o pI4rMI{Ry coJI[IeqELIx
qrrr(JroB.

,{pyruu rurroM (xpoHoMerpa)) Moryr 6rrrt, [9-BIIAIIM9]Iy, 1$0m-oCqIIJIJIflqI{II'
HOTOpbre cToJIL flBHO AOMLIHIIpyIOT B CtreKTpe MOq,HO-CTII IOJIIOIIepIIOIHbIX OCqI{JI-

nsquft Co.nnqa (Cu., uaupuMep, ragofi CtreI(Tp n [6], nr,ruuCneuurrfi B AtrallasoHe
trepr[ogoB or 71 [o 278^). 3ro o6crosreJrbcrBo fl.Brrflerct r(a]lIHeM rlperKHoBeHr{fl

AJIfl reopr{I4 IIep aAu aJIbHrr ryruCuqufi an eag ;. uoCJIeAI{fl fl trp eAcRasbIB aer 6Oratmft
CtreI(Tp i 6ontuuu q1rcJIoM (JIIIHIIfi), Ir HeIIoHflTHo, troqeMy B Ea6IIoAaeMoM ctren-

Tpe, Br,rqrrCJIeHHOM Hor'epellTriblIu .o6paaOu 3a Muoro JIST, AoMIIIEI{pyeI roJIbI(o

o[r{H noMtroneHr c rreprloAoM 160m,01.0. flpupo4a t60m-ocqunlnqufi [o RoHrtra eIr{e

Ire ycTaHoBleua [4], troeToMy HaMeTltBulyrccfl SAeCb BBaII]IoCBfl3b Me]I(Ay EITMIT 14

11-lersurra q,tdI(JIoM TpytrHO OcTaBI{Tb 6ea HexOropOIO I4CTOJiI(OBaIIIlf:
Pauee gAHuM raa airopoa (B: tt.; crvr. [4_]) 6nno cgenauo npeAtroJloxtenue? sro

trBoJrr4poBaHHafl sacToTa BoBHr{HaeT ua-Sa 6rrctporo Bpalqeuuf corHequoro EApa'
BO3MOInHO, C UepraOAoru 160*.

,[annr,Ie re,rra6ceficuoJrorr{rr [or(aBbIBaror' qro qeHrpaJIr,Hoe fl[po (rlR6 1
< 0,2) I{Meer cl{opocrr BpaIIIeHI{fl Q ropaago 6onrruyro, qeM uoBepxHocrHLIe CJIoII

(Q"), upuueru Q/Q, j2 gna rlRs{ 0,2 [30], ra f2, no-nraAr4MoMy, trpoAorl?r(aer
CyqecrBerruo pacrl{ c upu6lr,rrxe1rlleM H I{egrpy. C 4pyroft cropoH6l, .IIsBecrHo
[34],sro:1)sneagrlcMaccaMI{ot1,3 M6AoT\MOBcra[r{I{upra6lrameurasxr.nas-
Horr ilOCJIeAOBaTeJIbHOCtu o6nagarOt 6r,rcrprru BpauIeHI{eM, 2) Uueer:cfl _TeCHafl
r(oppeJIflIIu fl Me)I{Ay BoBpacroM BBeBAbI I{ cxopoct,Io Bpall{eH}lfl: npra pannofi Macoe

yrJroBafl c6opocrb BpafoeHufl Q ylrreur,uraercf c BoBpacroM sBeBAbI. 3to Aaer
troBo[ rrpe4rroJrox(zri, uro Co.ruqe B cra[r4rr npu6numerurx I( rJraBlrofi nocreAo-
Bareilbuocrrr BparqaJlocb ropaBAo 6rrcrpee, qeM. cefiqac, .a B (HyJIeBy{} ?Ioxy
ero c1opocru 6rru -65 SJ; t. e. uepraofl BparqeHl'Ifl - oaoJro 9 q [35] (g' -
cfiopocrb BpatrIeIIuE {orocSeprr Conuqa). Ynreuguenrae c6opocrll Bpaqeul{fl rrpo-

rlcxo4uJlo Ba cqer rlorepu yrJloBoro MoMeHTa, yEocrrMoro coJIHeqHLIM rerpou (xax
rr y [pyrr4x BBSBA, r{Melonlrrx o6ruupuyro fiolrBe1Tr{Blryro BoHy r4 MarHtrTHoe troJre;

BaMeTrrM, oAHaKO, rrTO AO CrrX IIOp He BrroJrHe flcl{o, rroTepflJro yrJIoBOfi uonent
nce Cornqe, ruu tonmo ero Buerrlnue cnorl).

flo rzauepeHrrflM coJrHeqHoro Berpa Conuqe rrorepflJlo or(oJlo 10% cnoero yr.no-
BOIO MOMSHTa Aa BpeMfl -3,5.10e net, II aTO I(gOBSI{HO IIOATBOpffiAaeT Toqny ape-
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rrl4s AuHHe [36] o roM, qro r{eHrpaJrbHoe -
a4po'Conuq" u c*raru BpaqeHrrfl n* 

"u^- 
o

EaHo c ero o6o.no.rxoft, raH rrro rroreps
MOMeIITa, BOBMOII{HO, [pOLICXOAT4JIa [pe- .)

r{MyqecrBeHrro B BoHe r(oHBer(qr,rr{. (Taxoft /
lr{e BbIBo[ cJre[yer r.ra {atra, qro coBpe-
MeIIHafl CnOpOCT6 IIOTepr.I yIJTOBOTO MOMeH-
ra Connqa ropaB[o rleHbrrre, self aroro
rpe6yer coorr{orneHr{e u N 1-'1, (u - cxo-
pocrb BpaqeHr{rr aBeBAH, t - noapacr),
ycraHoBJreHHoe AJrfi BBeBA rr.rna Coruqa
t371.)

Boanparqarcs r reJIrroceficMr,rqecHr.rM
peByJILTaTaM, OTMeTLIII, qTO, HeCMOTpfl Ha

44 4s r/,%
Puc. 11.^Ilpo{r.tlrs yrronoii cmopocrr Bpa-
II{eHr{fi S2 BHyrptr Connqa cofJracEo re_
nr.roceiicruo;ror[qecfillM gauur,ru [30]

HeHoroprie pa3rlrqufi B BeJII4qI4He paclleureHr4fl qacror r{ BaBr{cr4Mocru Q (r)
Me?fiAy paBIIEIMI4 lpytr[ailfll [ccJIeAoBareneft, nce AaHHI;re [OIrT]4 OAHO.BHaqHo yRa-
SbIBaror Ha sHaqI,lTeJIbHoe yBeilr,{qeHl4e cHopocrr{ BpaqeHr4fl n r..rry6r,rue Conurla,
rr^a-qxlr€fl trpzMepHo oT fll_aHrrl{6r sHeplloBbl[eJrfirotr{ero_ EApa r{ [alrbr]re K r{eHrpy
t301. B o6Jracrr4 r//?o { 0,2_ cxopocm Q npenrrruaer f,). ufiuoe ,o, ooru-J lrro-n"-
1lr_ n 6 paa - gr,n rlR6 S 0,7 - corJracHo peay.,rorirau Xu.nna u [p. ljgt).
B6nreu caMoro qeHrpa, rlRo 10,2, cnegeur,rfl o BparqeHr4r{, Haxolr4r{Ere rro pac-
rqellJreHlrlo aHycTl{qecHr'rx p-N{oA uraaxoft crerleHl4 l, neoupe4eJreHHr,r (a4ect 66nr-
ruyro uu{opMaqr.rm rroiner Aarb aHaJrr4s g-MOA, rrpoHrrKarorqr4x It caN{oMy rleHrpy
Conurla).

Ecnu Ha BpeMfi <aa6rml> o6 ourra6xax ua6rro4euufi u ueonpeAeJregHocrrrx r{a-
TeMarl4qecHux pacqeroB rlplr pelxel{Idrr raH HaBErBaeuofi o6p arnoft retrnocefi cMoJro-
r[qecxoft BaAaqr4 ]r rrprlHflrb nplrByro O (r) xaH rarolylo (cr. prrc. 11, aararrc:reo-
saunnrft za [30]), ro_, Boo6qe roBopfl, rpyAao ua6e;+rari (uncro ]neuruero) Breqar-
JreHr.rfl, qro c rrpu6Jru_lKeHrleM K rleHrpy co.nuqa, gnn rlR6 < 0,15, yrJroBafl
cxopocrr, pacrer raH 6trcrpo, rrro y calroro qer{rpa o upaxriuecgr4 (crpeMr4Tcfl
x 6ecxouesHocrr4)), uo Hpaftnefi r{epe, H orreHb 6onrmof BeJrrlqr{He.

B cssa,r c o6cyirigaeuoft upo6leuofi uparqeHr,rfl qeHrparrb]roro agpa connqa
r'r o6uapymeunofi Myrl;rl{rlrreruoii ctpyHrypofi uepraoAa 160m r4Meer cMBrcrr Bep-
Hyrbcfl n rr4trore3e [4] o 6r,rcrpoM, c neprroAoN{ -160m, BpauleHr,lr4 

'Upu 
nun 66

oAHoM r43 BoBMo?{tHLrx I'lCToqHI4Hor ua6;nro4aer,I6lx Ha rroBepxHocrr,r 160--ocqr,IJr-
nnr1ufr., llpequonaraercfl, TaHI4N,r o6paaou, rrro o[r{rr r4B noMfroHeHToB, 1,1 rrJlr4 v6r
o6ycnounen co6crseHHo uyrrcarlr.reit Co;rnqa, a gpyloii - 6nrcrpr,ru BparqeHlreM
a4pa. 34ecr, yMecrHo cocJrarbcfl ua [39], r4e Posuep u Befi.cc BcBere rrocJre[Hr,rx
[aHHbIx rennoceftcntr{nrr o BI.IyrpeHHeil{ upaqeHr,{rr Connqa Br,]ABr{rryJrr{ rrrfioreBy,qro corHeqnoe rIarHIlTHoe [oJre Ire [poHr,I3brBaer Becb o6teu Co;rrnqa, a caMo trApo
coAepffirrr penunrnoeoe lrarHl4THoe rroJre, He cBfSaHHOe C OClalr,nofi qacrblo
BB0BALI. Cornacuo r{x aBoJrroqraouuofi MoAeJrr,r {epea 15.10? rer nocJre Hasara
cral.wuXasruu95% rraccr,r^Co.rrn_qa BparqaJrocbc nepuogoM -700m, a Ha rpaHlr-qe ffApa, coAeprKanrero 30% sceft Maccbr, nepfio[ uparqeHrar cocra3JrflJr -)00n;Jlrrrrrb rIOcretrerrHor. IIo [ocrr4ineHllr4 BoSpaC.{a -4,5. 10e..ner, flApo SaMegJrr{Jrocbgo <ua6nro4aeuofiu yr,nonoficHopocrlr 

-Q"12. (Saueruu raH}I(e, qro, tro MHeHrrro
IIeHOTOpbIX aBTOpOB ' Halrpfl?IteHHOCTb TaHOIO peJII4KTOBOIO L{aIHI4THOTO nOJIfl
B flApe MoEter Aocrr.rrarb 106-107 lc, .lro paAr4HaJrr,Iro AoJr,{{Ho cHaBarr,cfl Ha ero
crpoerrr4r{, creleHr4 IIepex{e[rr4Barrtrrfl, TeMrreparype r,r rroroHe nefirpuno.)
- Mrr upe4uoJraraer{, rrro HeBaBr4cr{Nro or orerreHr4 AocroBepHocrra Mogl;1u [3g1a${eHruenoro gaMeAJreHr,rfl BparqeHr4rr flApa MorJro He fiporroxoArdrr,, a rrorepfi

yrJIoBOro MoMeHTa SaTparrlBaJIa roJIE,r(o o6O.no.rny Co;rnqa. ItoueuuO, [or(a rpyA-
uo, 6ea AotroJrurlreJrr,Hbrx Aar{Hbr,x Ha6;rro4eur.rfi lr :reopeu{qecnor.o paccMorpegrrfl,
corJlacr4Tr,cE c Haprr{rroit ranoro cnepx6rrcrporo BpaqeHr{fl frApa B coBpeMeHHyro
3troxy. Teu ue r{eHee BBrr[y Bcex rraJro]neuuix nr,rme SaHroB r{ apryrregToB ra1afl
TOSRa Sperlr{E, Ha HarII B3rJIfi,q, Baoly}Itr4BaeT BrIr4MaHrItr.

Otcytcteue SBo.rrm.rtruoEnoro ,roprtoEterrrtfi qeurpaJrbuolo s4pa uorxe:r 6r,rrr,
cBfl3arro, Hatrpr4Mep:_t) c <orplln^ou> peJrrrnroBoro MarHr{rHoro rroJrfl flApa or
nneruneft o6oJrosHlr coriuqa [39], 2) c srrrasuraex.r 160--uynscaqr.rft, Hotopurj rrpo-
rroxoArrr rra qacrore, [osrr,r coB[aAarorqeft c .racroroft npaqeu1rfl flApa: crr J]rrgoe
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HeJrI{HeI4HOe BSaLIMOAeficTBI4e AByX qacToT, cRa}I{e}I' v6 Id v1r caMo tro ce6e' no-

BIrAr4MOMy, MOlr{eT cJry}fiIrTr, }rexaHI4BI[OM, nperIETcTByIOU{r4}I 3ar{e,[JreHl4Io Bpa-
rfieulrx agpa.
, Ecru u4po npaqaercf c aracrorofi (160-;-t, ro rrepuoA coorBercrBylotr{I{x

qcr{r{JrJrflIIl4t-1rry rofi ux qacru, I(oropafl cBfisaHa c Bparrleul'le}r rgpa) }Io}ItHor

Iranpr4Mep, EpeA,craBIIrb, CJIeAyE l{ungpeccy ll lllnrarenro [40], xax rpaHcllopr-
Hoe BpeIlIfl co,rumapnort. BoJrHbI, 6eryqeft Bor(pyr rleHrpa .9q+"u'tro Her(oropoMy

,o"*ory cJIoIo. f.ny6rua arolo cJIofl uo rpy6ofi oI{eHHe [40] coorsercrByer re]I-
oapuryf, (u Herralauax) T = 3,6.10? ri,R6, uro Arrfl craHAapruofi r{oAeJ]I,r Co;ru-

rla orBecaer paccroflHun rlR6 = 0,25. (OguoaperueHHo aBropbl [40] nonararor'
qro 160m-ocqrnorqr, Iroryr nos6yrx4ar:tcfl B car{o}r rgpe colur{a.)

,(.ira reopuu rryJrbcrrpymqr{x 3Be3A BCerAa 6r,rno aalttauqraBbll\I O6Uapyxrutl 4ee"

Mo4br MaJrofr crerlegr4 l, Horoprre IrMeJrr4 6r,r uo.rtu coBrlaAalolql{e qacrorr,I rlyJlbca-
qrfi, 

" 
rIeJIbIo ua6rrogeurafi A,nrannoro nepl4oAa 6veuuir. Boamoxtuo, aITo IvIbI I(aH

pa3 BcTperrrJrtrcE, 0 ral(I{x{ c;1yqaeM y Conuqa: Vs_, vr u trepI{OA lvertuit lt ner'
bsar*o[eficrBl{e rar(rrx AByx MoA, 1'0 ]'{ 1'1' noAo6Ho AByM naaulrogeficrBylotqll}r
,uurrrr,uon (cu. raxme t1"0]), nepuoguuecxu o6rlenunalolql{}Icfl aneprraeft.

LlepcneHtnna cesaarl tt-rarrrrt qI{ItJI c IlpaqeHl4eN{ trAPa II 160m-nylr'ca-queft
u"a"o 

'CorrIIa 
HaN,I l(ail{ercfl HacToJILKO .tpurnexarenruofi (oco6euno ;1nr o6saC-

rreHr4fl crporofi nep14oAl4alHocu,r tl-.neurero quHna), rrro BCe rpyAHoCrII reoperl{-
qecxoro xapar(Tepa, Jrell{aqr{e Ha aTO1I rryTl{, He AOJr}riHbI CpaSy? 6ea cueqraa;rs-

HOIO aHaJII{Ba, IIepSBSIIIIIBaTE, (rlaily BSCOB) B CTOpOHy JII4Ixb (yl'IepeUUO 6rrCt-

poroD BpaqeHl4fl flApa.- MoxHo npr4Begrll erqe Hel(oTopble KoCBeHHbIe apIyN{eHTLI B nOJIbBy npeAno-

Jraraeilloro cnepx6rtctpolo (P = 160-) BpaIu'eHIttI fl[pa'
1. C.rraraercf , qTo Cotnequag cr,rcTeN{a B AaJrer(oNl rlpou'rroN I{}{eJra ropaBAo

6otrr,ur.lr,i yr.nonOft MoMeHT, uelt cefi.IaC, n 6o,nsure, qeN'I SBeBAbI paHlII{x CrreHTpaJlb-'

oor, ,*rui"os. Taxlrie rraBecrHo, rITo op6l{ralrnr'rfi ylnonofi li{oMeHT nJIaHer

;;y;;;"purno 6onu-e, ueM MoNrer,rr ioorqu rpr{ cnopocrlr tspaIIr,eHIlt i-Q,,
rl IOHa He IIpeAJIo[teI{O yAOBJIerBopI,IreJIrHol'o }IexaHllsl\'Ia, Horopllfi 6rr O6ecne-
qr.rBaJI nepeHOC y"ooro"o n{OI{eHTa-oT Co;ruqa H IIJIaHeTaIl..Iloarouy AaBHo cy-

tqecTByeT t{HeHr4e, .rro Ae{rlqr{T Ha6JIIO[ae]IoIo BpaIqareJIbHOIO ]ION',IeHra co.nuqa

Molr{er 6r,rtr, <cxprrr)) B ero rly6oxrnx HeApax.
2. IIO[aunsrOrqee 6onUxI4HCrBo rel Colue'ruofi cr'rCrer'tbl c I'ISBecrHbIrII{ cKo-

pocrflMr{ oceBoro ,purqtrrr, (6rrcrpos^par{-aroql{e_cfl IIJIaHeTIil II actepolrqu)
I{MeIoT nepI,IOALI nparU,eura, B [I{aIIaSoHe 3-16 'I I4 O6Hapy}I{I{BaIor craTI'ICTlIqeCHI+

BHaqr,rMyrc Cor{B}repr4Mogrb IIepI4oAoBBpatqeHllfl I4MeHHo c Po= 160rn [4]' Mexa-

HrirBM TaKOft (CI4HxpoHI43aqI4I,I) OcTaeTCf nOHa HeI{SBeCrHLIl{, oAHaxo arOr (laHr

troABOAr4r n il,rbrcJrr{, ,ro ,, u4po conuqa rro}rrer Bpanlarbcfl c uoAo6uofi BblcoHoft

CHopocTbIoI4'IIeI4cKJIIoqeHo'AaiI{ecnepI{oAoI{,6"rruartulrx160..
iIu*oruq, erqe oAHo HeN,raJroBalr{Hoe BaMeqaHr.Ie. Corracgo AaHH6ITI reJrldocel4-

"roro.,"i-iil , +il o'r,ry6raHe Conurla soHa or rlRs =' 0a2,^+o -0'3 epauaetcn

cyrqecrBeHHo nr"Ar"rr.ri i.L.ro.no l47l co cHopocti'o -Q"12), qe'u BHeulHfls o6o-

Jroarna rr aHeproBbrAeJrflrorqee sApo. Taxofi {enouen, flo-Br{AlrMoN'Iy, oqeHb^rpyAHo

o6racHrnrs, a"r, ,4po upaqaeica " 
yonep"rro 6rrctpofi cHopocrblo -29)", ro-

CI1OJI6Ity BCflI(I{e ilpOqeCCIi BBaI4NfOAefiCTBIIfl 3OH, CBflSaHHLIe, HaIIpI4I{ep, C IIaIL

HIITHIJM IIOJIeil,I I4JII4 ROJIe6aHI4flil{I4, AOJI}i{H6I 6Olee nlr'r MeHee CIJIaAI'ITI XOI Q

C rny6nnofi, ilo (pafiHefi rtepe cAeJIarE, e1o Jtt'otdornolltdbltt'. IIto6rr o6tnCur'rrs arO

flBreHr4e, A. fa$ lcu. ccrr,rrHy n t43J) ilpeArlorroll{IlJl' qro B HeAaJIer(oI'I npoIxJIoN'I

B qer{rpaJlbnoft o6rlaCrr.r Cornrla npOI{soIxJIo (nepeBopaqI4BaHI{e) CJIoeB: BeuIeCrBo

C I{aJrr,rM yIJTOB6IM 11OMSI-ITONI CMSCTI,{JIOC6 OT IIeHTpa I( SOHe r:0,3 fig, BblSB&B

BAeCE, yNIeI{r,[IeHI,Ie Q, a nerqeCTBo C 6O116I1IIM yIJIOB6IM 1IO]ISHTOII, nepel[eCTI'IB-

rrrr4cL H rler.rrpy, [pr.rBeJro r( pocry cnopocrr{ BpatrIeHLIfl flApa. Poxc6ypr [43]

rroJraraer, qro l4groalHr4nor[ Tar(oro (nepeBopallutsaHllf. CJIoeB) ]IoryT 6rrrr n4ep-

HbIE PEAHUI{I,I flPI4 HATI,ISI4I.,{ CI4JIE,HbIX HEJII4HEfiHI,IX E{SEXTOE, CBffBAHHbIX C TAIT

uaar,Inaelrofi (reJrrleBoft Hecra6I4JrLHocrSlo). Hau upegctaBJIflercfl' -rro 6oJIee ilpo-

cTafr cr.ITyaql4fI ]\IOII{eT BOsHI{ItHyrb B IIpI4HIII4Ie, ecJIII qe^llrp^aJlbHoe trApo BpaxlaeT-

", 
o.rurru 6ricrpo, Hanpralrep co cxopocrr,ro rropfAna -2.t}zfl"r. B cr'rcrerle Hoop-

Ar{HaT, CSsaaHHOft C yHaaannOft AOUOfi aHONIaJI6HO MSIJISHHOTO BpaIIIeHI'Ifl, IISH-

TpaJrE,Hoe aApo TorAa MoiI{Ho npeACraBI4Tb Haft BpatqaloilIee6fl 6ecxouequo 6rrCrp'O
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r{JII{ ((ocraHoBI4BIrII4r'Ictr)), r, e. 6ea opau4enua (vru Aa,fie c o6paurulr nparqenraeu),
B SaBI4cI4MocrI'r or creleHrr naalruo4elicrBtrfr t4 t\IexaHlrBNra nepe[aqu yrJroBoro
MoMeHTa' a raK)r{e uacrorno-{a3otsbrx coorHolrleHlrii llatrigy BpaqeHr4er{ r{ ocqr,rJr-
JrflrIr{EMrd (n uacruocu{, c flepr{oAou 160m) . Baueg.rreurae uorrur'. = 0,3 fi; ,o;;
TOrAa JIerHo o6rscur.rrt HaH cJreAcrBrte (orpblBa> erofi 3oHr,r - ts oMr,rcJre Bpaqe-
Hr4rr - 9I .6-ollrpoupau{arcrlerocfl fl,qpa. Taxyro BoHy aHoMaJrr,Ho r{eAJreHHoro Bpa-
IT{eHI4fl (3AMB) rIo}I{Ho rax}I{e oro}r{AecrBr4ru, ,o-orn4rrror\,ry, c eouoit (Bbrrecr{eH-
HOro BparqeHr.rfl)), cyqecrBoBaHr4e Horopoft nnyrpu coluqa o6ocuosbtBaercfl B
uoge.nz-ConHIIa c I{0HBenrrrBHo-nefirpailuoft aouofi, paBBr,rBaer{ofi Banganypo-
nur.r' [441.

rr'ruoreea o cnepx6rrcrpox{ BpaqeHr.rr{ r-IeHTpaJrrrHoro flApa, Ha Harrr BBr.JrflAr
BIIOJTHE.I,IMEET NPABO HA CYqECTBOBAH],IE. OHA NPEAOCTAB,IIfET, NO-BI{AI4I,IOMY, PA-ayrrur'rfi noer'toutHr,rfi rlyrl [Jrfl o6rscnenraa rar(or.o nopaar4Terrbnoro $en#eira,r\aK aoHa anoil,altbrdoeo nte1,q,eHrLoeo 7pauleHufl, n rny6uue Co;ruqa.

3to sn.nenrae B orrpeAeJreHHoN{ corur"oe no4o6no crpo6o"*orr,rqecno}ry a{{exty
B ItlIHeMarorpa$e: npu oqeub 6r,rcrpor,rBparqeHrdr{ anrbuo6ursHoro noJreca Bpr{re-
JIrO Halr{ercfl, qro oHo Bparqaercr n o6par}ryro cropouy; es{err uoeHrnxaei Haxpe3yJrbrar (N{I'IraHI4flD nprl onp€AeJreHHLIx coorHorrre}rr,rflx AByx qacror, rlacrorbr
BpalqeH[fr I4 qacror],I Ha[poB. ]] uattelt cJlyrrae rax]rie r.ril,reer xrecrro cJlo]Fielrr.re He-
cKorIE'nI4x qacror, B rlacrHocrl,I llacrorbl BpatqeHl,Ifl I,I qacrorhr ocur.rJrJrflr(r,rfi, uto
npl4 ycJroBI4flx oqeHb mecldoao pesoruatdca r,r nerr.ruefiuoro Baarril{ogeficrnr,ra RrroJrge
r{o}r(erJrpr{Becrr4 n 3ar{e[JreH].rro 30Hbr, frpraJrerarorqeft x 6rrorponpaqaroqeMyc.s
agpy' flpu aroM .racrr, nr4r{err.rqecxofi aneprralr BpaqeHr4fl BAMB trrorrr"o ,u-pyE(y B. Br{Ae DHeprr4r,r ocqr.rn.nrqrafi, .rro, co6crBeHHo, r.r BeAer r{ BanreAreHr,rro aroft
aonr,r. IpraHEB noHrlerqraro cnepx6brcrporo BpaqeHrrg agpa (p= 166;y, "ar",rlol{ffrr,, HaBepHoe, rr croJrb-EBHo Bbrpa}r{euHyro B0-ulruyruyio uepuograunoctr (or-
Merr4M, qro rpr4cyrcrsue BOm-nepr4oAa orMeqailocE, Ceaepurru u gp. t15] .unr,e
B AonJIepoRcHr{x r4sMepenrnnx) . ,(.nn eroro cJle4yer o6parrarsca H rrpe[craBJreHrdro
.(umxe [36] o ro*, u,ri co"rrniqe, BoBN{o}r{Ho,.rpr6irr#ro"u * 

"rnurofi 
nocre4o-

BareJrbHocrra c (penuHronr,ru) n{arHLrrHbIM no}err, oprrerrrr.rpoBaHHr,rr[ [per4My-
I{eCTBeHHO B Ha[paBJIOHI4I4, IIepIeIIAI4ItyJIflp]IOI{ OCI{ BpaII{eHIlfi, I{ He CBflBaHHbTN{c noHBeHrr{s,ofi o60Jro.rxoft - aonofr Aras$epenqrna.rrinoro, x0 paAr.rycy, Bp&_
IrtreHr{fl. [onroca raHoro HBaBLIAI{[oJrr, rto lnieuraro ,(unxe, r{oryr r4crr5rrbrBarr,
r'IeArIeHHBre ropcI4orIHr,Ie xone6anus, npr{ rtoropblx ourr nepraoAr4rrec6r.r cr,rerqalor-
cs s N- lr s-noryc{epy conuqa, opr"o[, H reHepaqr{rr MarHr4rHoro rroJrfl paa}rbrx
loJrfiplrocrefi n paenrrx nonyc$epax. 14 4anee, nc.,reActnrae as$eHr,a ,o;;r-oft
rrJlaBygecrr[ tso3HI'IHaIOqee ropor.rAaJrbl-roe noJle (BctrJrbrBaer) n 3or.re r(oHBeHqr,rr{,rrro B no[qe HoIrI(oB I4 rrpoflBJlner ce6s B BI4Ae 22-teutero r{r4xJra nnruoo6paso-
BAHI4fi.

Haua r{oHl{errrll{fl cylqecrBeHHo AorroJrHser 14 paBBr{Baer r,ro[eJrb ,(rnxxe B cJre-
AyIoqeM. Borcrponpaqarcqeecfl r4 Hecr,rrlmerpr,rq]roe, Harrpr.rMep, r,rB-Ba cr.rJrbHoro
TIAIHI4THOIO IIOJI'I, flAPO I4I.IAYqI,IPYET OCIII4JIJIfl(III,I BO BI{Err1rrEPl O6O;rrOqHE, HO_
TOpLre r4il{eror r{a6.nro4aeuLre Ha [oBepxHocru nepuoAbr -160-, "orrru4urorlruc Eer{oropr,rMr{ r4B qerbrpex AoMr{Hr{pyrcqrrx trepraoAoB Ha puc.7, r. e. po _ ir.Ha6nro4aeurte nepnogrr, oAr{ano, ue o6nsarenr,rlo [oJr]Kurrr coBna4arr, c cu1epu-
HecwuJt't' [epr4o[or[ BpalqeHl4fr f.4pa rr3-Ba ecrecrBeHHOro c]rerqeHr,rfl qacrorbr npr4
IIepexo.A_e H Bparqarcqefics clrcrerte HoopAr,rHar o60Jro.rxr, Bparqarcqefica x rorlyrre qra{rfepeHruraJrrHo. I{o caMoe narriroe ro, qro BcrreAcrBr{e 4nyxnorrocnoftnon{lrrypal{I4I4 l{arHl{r}Ioro Ar{rroJrrr AoJT}r{}rbr na6.rrro4a6c, ,unr,, aa}rerHbre r{o-
re6anrns c trepr{o[orf -Pol2 = B0-,0. Taxofi arp{exr'ua yauterrrot uacrore gefi-
crBr4reJrr,Ho r.rMeer uecro (crr. prnc. 10); 60ree roro, coorBercrByrorqrafi nrax p,, -: 80m,00628 nmeer u,ancuJ,arL*daro ar,rrrJrr4l'y[y r{, cJreAoBareJrrrr{o, AocroBepHocrb,a raKlr{e B orilr4rrr.re or [r{rroB Pp = 16Qm (cu. puc. 7) ou lrueer pesHO Br,rpaE{errHyror{oHocrpynrypy. Arr4 o6cro.ate.rrr,crBa rroaBofi.firor Har{ cBflBarr, r4r,reurro nepr4oAPo:80m,0 c BparqeHr.reM rlerrrpa,rb,oro .snp1 Coruqa; ,rl.prr."nrafr ueplro4
Bpalrtreurr.E, BepoflrTro, 6nraaon x 2pn:160m,0 (+t).

Ha"nz'rue 6r,rcrponparqarcqerocfl (p : 160*) i1*ipuouroro a[pa coruqa He
npoTI4BopeqI4T TaI()I{e, HaI{ [oI{aBLIBaIor KoII4seCTBeIIHbIe OIIeHHI,L [45], nanrene-
IIITfiM TPABI{TAqI4OHIIOIO KBAAPYIIOJIE,HOIO MOMEUTA COrrUqA J2V Cr.NTOC"Y'OCT'E -- 3Jzl2.,(nn paanepa ,gpa r. { 0,1/?6 " ""proa, uir"loru 160* p;Bt;;_
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Trrpyrcqafl cuJIIOcHyTocrb B < 6'10-6, rolAa HaI( BCe BbItroJIHeHHbIe Ao CI{x fiop

"u'6rrl.rrfl Aaror iopaano 66isulyrc BeJII{qIaHy (ulu 6o.nrurufi nepxullfi np^egefi)

i;;il. 5i. ([rn uo4en', Conrqa 
" 

y*"perro 6ucipnru BpaqeHI{eM a r.uy6uue 9qnr-
qr, 

"o.nu"ej 
(r) pacter or Qr=),80'10-u pa[]c:'.Ha rloBepxHocrl. 4o -6Q, n

;il6;A ra6'tagt BbItILrcrII{Jr airaseul'Ie J2= 3,6'10-6, E :5,4"10-6')
Ta6ruqa 5

1966

1973
1983

Eonee AeraJrbHo BoSMOlnHOCrr, 6rrcrponpaqamlqeI'ocE I{eHrpaJIE,HoIO'

r/.Ro { 0,1, agpa o6cym4aerc'. B l45l, rAe trpl4Bo[flrcfl ral(]fie oIIeHI(II BllltflIJrrfr.

6ucipo-ro ,paqeora r1a crrer(rp 5m-ocqu,rlaqufi Lt Hragpyuollnr,rft Mor{eHr

Conuqa.
3ar;rroqeur.le

Mo4y.raqua BcrrBrrtrerrHoft axrusuocrr,r, o6ycnonJreHHafl rno6anrnr,rul[ ocurrJl-

,rrrrnr*, connqa, MolfieT 6rrtr, 6olee rrJrr{ MeHee IIoHflra c $uar,ruecHoft touHu ape-

uttfl . I[zsecTHo, qTo rpaBrlrarlr{oHHbre g-MoAbI, HaIIpLIMep' JIeIHO paclpocTpaHfl-

rorcflBnyuracrofi BoHe, rrpoHr,rHafl BrIJIoTt, [o flApa. OAnaxo a nepxueft qa0ru JIy-

.rrlCtOfi AOHrI II B OCHOBaHI,II{ I(OHBeI(TI4gHOft aOUEr l'paAI{eHT TeMIIepaTypLI CTaHO-

Blrrctr a4raa6a1uuecxr{M; sAecb ycJIoBI{fl pacflpocrpaHeHlIfl pesl(o MeHflIOrCfl' rlro

IIpI4Bo,qI4T'BqacTHocTI4'I([peJIoMJIeHI4IoIIqacTI4IIHoMyotpaxeuuroB0JIHIIKI{3-
,trrurrro na6nrogaeuoro Ha noBepxuocrl4 cIIeHrpa none6anrafi' 3ru a{Sextsr ycu-

JIIIBaIOTCfl IIpI( HailuqulI MaIIII4TIIOTO IIOJIfl, I(OTOpOe' no-BI4Ar{MOMy, KOHqeHTpr{-

pyercf y ocrroBaHr{rr KoHBeT(rrrnnofi aonrt, ra oco6euuo^- B aftTl4Bnrtx o6,nacrfx,

r[e BoSMyrqeHr4fl nor{BeHr:rasHoft 3OHLI MaRCI{MaJIbHbI. 3ro neAer, c oAuofi cTopo-

Hbr, r( rrBil{eHeIILIrc ctrel(rpa coJIHerIHbIx none6anuft [10], a c gpyroft - rt IIoAyrIfI-
quII'Ha[pIIMep'qaoToTbIBcIIbIIIIeKI4JII{ApyII4xHecT-aI{I,IoHapHblxIIpoueT-ox,%u-t-
TrrBHr,rx o6rru"rrr. floarouy EeyEr4Br4TeJIr,Ho, qro o6uapyrxeu [ocroBepuE'Ifr^\y' 4
5-O,ggggl eS{eHrMoAyrrrrlr{rrqacrorbr troflBJreHl{fl Bcrrtlrre* c treprro^oM 160m -
trOKa gAT4HCTBSHH6IM IISBSCTH5IM IIepIIoAOM xone6aunft Conuqa, COxpaHEISEI4II

$asy ua [porfl]IteHl{r{ MHorr{x JIer.
Pacu,en.neuru 

"upronu-t-OO*,Of 
Ha ABa l(oMroHeHra C pa3Hocrllo uacror: Av,

coorBercrByrcqeft urrr"u tt-lernero rIr4I(JIa, oKaSaJIOCb HeoffiI4AaHHr'rlr. Beayc-

JroBHO, OuO rpe6yer ganruefirurrx rroATBepxtAeur.rfi I,I I{3yqeEl4fi C trpI{BleqeHI'IeNI

IIOBbIX AaHHrrrx o mone6arurflx r4 BCIrI'IItresHofi aKTI4BHOCTI4 cOlnqa,
Cnser C 1t-rer:uunt quItJIoM, xOTfl ee I{ Mo}I(Ho IIbITaTLCfl l(al(-ro O6tsCuutl

B paMr(ax coBpeMerrHlrx [pe[cTaBJreHr4r{ o BHyTpeHHeM cTpoeHl{u colHIIa II el.o

"obarrurrrurx 
ione6auufi, lrurpraryer I[ or,1pLIBaer, rro-BI'{AI4MoMy, HoByro cropo-

Hy coJrHeqHoro rfr4nJra (?).
CAe;rannrrft ,u*r-"p"iu'uprr"oururfi nrrao4 o 6rrcrpou, c [eprloAoM .-160t,

BparqeHlrm r{eHrpaJrr,HOtO flApa, ecJrr4 oII OKa}I{ercfl cnpaBeAJIIIBr,rrr, 6yler IIN{eTb

uc(rrosureJrr,Ho Ba?r{Hoe BHaqegfleIJIflHaIrrI{xrrpeAcraBJIeHr{I{ o BpaqeHI{Ir Coln-
I{a B IIpoIrrJIoM, elo aBoJIIoqI,II4 II SB0JII0qIII,I ApyIIlx sBeBE IIoSAHI4X C[eKTpaJIE,HbIx

HJraccoB, qE,fl xpoMoCsepuar aI(TI,IBH9cTb TeCHo CBflSaHa Co CKOtr,oCT6IO BpaqeHIIE'

Ftoueuno, ueXoroprre HaIIII{ B618oAbI II 11peAIIoJIo]I(eHIIfl Hocflr trOI(a AI{CHyC-

ClrOnurrfi xapar(Tep. 
'f|o*u 

rr""arro? Hatrpl4Mep, 1raCHOJI6KO BbIBOA O Cnepx6rrctpOtlt

Bparqer{r4rr flApa r{offier corJracoBaTE,Cf o ro.IHOfi seluquuofi rpaBI{raqI4oHHOIO

[iBa[pyloJrr,Horo MoMeHra corHqa, r4sMepeHI{E r(oroporo s 6rlaxtafimeM 6yAy[treNl,

us-;;frr,no.ly, 6ygyt yflyrllxe,bl u roropr'Ifi oseub Ba*te, [rlff BbIBo[on o6qefi
'reoprdr4 orHocIIreJIbHocrII o peJIflrl4BI4crcHoft IIpeqeccl4ll op6rarrr Meprypu.n' Muo-

rr4e Botrpocbr, rrocTaBJrerrora 6ypno pasnrlnarouleftcfi lefluoceftclro,norueft u ra-
,carcrlr,recfl He ToJrbrto Br{yTpeHrrero cTpoeHl4fi I4 BpaqeHllr connqa' Ho II TaHI{X

{yu[arrrentaJTE,Hr,rx npo6ne,l.r acrposuar,rnl4, KaH AI,IHaIIO-TeOpI4fi IeHepaul'{[I i\Iaf-

#,!;; rrorrfl, M-ifi.,,vft qrr, ,n upo6.neua corHes,Llx neftrpuuo,- 6eaycnoo-
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4,34+0,34
0,96+0,65
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IIo, 6yAyr pelneHbr s 6rzrfiafimr4e ro[br B pesyJrr,rare rrJraHr4pyeurrx cefisac r.rc-
c,neAonauraft rro reJ]r{oceficlrororralr, crr., Hatrprduep, laS [42J, flapxep t50].

_Bupaxaelr rry6oHyro rpr{BHareJrbHocrr, arage,r,rlrxy A. E. Cenepuo*y ,a
A' f . ItocoBuqeBy Ba rroJreaHoe o6cyrx4eurae pa6orrr r{ r{euHbre saMesaHrar. 

-Mrr

6narogapnr,r A. H. PasxoscHor,ryea paspa6orr{y nporpaMM 4.rrfl DBM, H. C.Hec-
repoBy, c. A. BoH4apeHHo u f . fl. Crurapnoroft Ba rroMotrIb n o6pa6ome ua-
repr4aJra. Mrr upnsuareJrbur,rraxlr{e IL il. ,[o6ponpantrty rt B. M. Moxnreprrlv,
BHI'IMareJILHo IIpOqI4TaBmI4M pyHOIIIIC], n CAeJIaBmI4]I pflA IIOJIeBHr,tx 3alteqaUr,rfi.
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Tou LXXYII, 1987 r.

yAlt 523.92

o BosM r*ffi; 
IH.#rHf;-ffi 

orPAIrE IrII n

B. A. Kotor, 4.I.I(oconr.res

O6cymgaetca rtrrroreaa [2,8] o roM, rlro qeurpaJlbEoe gApo Consqa Bpalqaercr c orreEb

Kopor1ttrM rrepr{oAoM, onoto 160m. ,{,ra ctau4aprroft lrogenu COruqa c .EApoM pa3[EtIEOIo

ntraMerpa, Eo BpaqarcqtrMcfl c neptrogoru 160m, Bbrqtrcreuo BparqareJrrroe pacqeuneEre

aaycr1aqec11ux p-MoA ocquuarqut sraxofi crelrentr. . Peaymtatu sbrsucuesnft corJlac5noroff

c Bpaqa1eJrbrrElM pacqetrJleEtreM MOI t : l, 2 u 3, uouyueunulr ,{ronaueu u AP. [9] ua ra-
6nlogeurii 5-urnytunx ocquJlJlar1lrft, ecau pagryc 6ncrponparqarcqerocs EApa Melrbme

0,0g ho. TaHoe rgpo coAeprrur ue 6o-iree-6./6.^sc,eftMaccu Conuqa. Peaynrrupyroquft rpauu-

raquorirrt (BaApytronbublft MoMeEr lz<4,.10-6, qro Ee [portrBopequr peByJlbraraM uBMe-

peuuft cuurocuyrocru Coluqa.

oN THE POSSIBILITY OF RAPID ROTATION OF THE SQLAR CORE, by V. A. Ko-
tou, A. G. Kosouicheu,-We discuss a conjecture [2, 8] that the pentral core of the Sun ro

tates plausibly with very short.period near 160m. The rotational splitting of low clegree

p-modes oscillations was calculated for the stanclartl solar ,model but with the inner core

of various size spinning with the {60m period. The results of calculations agree yith the

actual splitting of l: L,2 and,3 moiles inferreil by Duvall ei al. [9] from observations

of 5m-oscillations, if one assumes that the radius oi rapitlly spinning core is less than 0.08 no.
Such small core, contains, about 6/s ot" the total solar mass. The resulting gravitational
quarlrupole moment.I, of the Sun, { 4.10-6, tloesn't contraclict the results of observational

data on the solar oblateness'

Orxpr,rtrle s 7974 r. rryrrbcaquz Counqa c uepr4oA-o-M Po:760m [1] ro
czx ilop He troJryquilu. oAgosgarrgofi rrurepuperaqvflr. l2l, flepzog, panuufi
{60r[,olbz (-l-5) 1, cyulecrBeHHo orruqaercr or 1/, cpegnecoJrHerrrrbrx cyroK, tro-

AroMy oII He Moll(er 6tr5 upraurcau KaHPMy-ilI46o BeMEoMy a{{eltry' o6yc1oB-
JIeHEoMy, rratrplrMep, BJrrrflHr{eM,r{HcTpyMeHTa, MeToArrnrr o6pa6orxlr AarrHbrx Ha6-

JrroAeHr{ft 'I,IJrr,I aeunofi arMoc{epoft'b 
[2] 6"roo BErcI(aBaHo upeguoflo)fieHrle, qro trpupoAa 160m-ocqzlnnqzft Co.nn-

rla, cra6r{JrbHbrx rro {aae e re.reuue Muorrrx JIer, qacrr{quo Hpoercfl B 6brcrpoBpa-
Iqarcq,eMgfl flApe CoJIIIqa, upuqeM trepl[oA ero Bpaqeullfl' Boal\fo1lgro, 6luaon x
1,60m.' (Sauerirtr, qro u[er cBflsvr Bparrl,eurra Conuqa c-ero uro6aJlbHbrMr[ r(o-

.ne6anusrvrr,r BocxoArrr Kpa6oraM Borrl$a (cm., naupuMep, [3]), a MbrcJrb-o 6rrctpo-
Bparqaroq,eMcfi flApe ioilHqa - H uisecruuM lPYn*r Arln{g- [4, 51. Mogenr
BgyrpeHgero crpoeHl,Iff Connqa, rpeAJlox(eHnan Poxc6yprou [6], trpe[ycMarpg-
rala 6uctpqe BiaqeHue coilHequoro sApa c treprroAq{I tropfiAl(a saca; cMj tr. 4.)

BaXtnO Tafi2r1e OTMeTIITr, qTo, HeOMoTpE tra HeItoTOpbIe pacxo)fiAelltrEB pe-

ByJrbrarax coBpeMeHHofi renuoceftcMoJlorlrg ornoctrreJrblro xoAa yrJroBofi cHo-

p-ocru nparqenrr Q (r) c rly6unofi BHyrpII Conuqa (r - pacctogul4e or IIeHrpa
Connqa; cM., Hatrpl4Mep, [7.|), AaIIIIbIe o BpaqareJIbIIoM pacqeIIJIeHIItr aHycrl(_-
.r""*r* p-Motr 6orie uo, *erbe y6egurelruo roBop-ET o cJqecrBenlroM pocre Q

fi IIeHrpy Connqa, B o6racru er.o r4erLtnpalLbttozo a1pa rlRg < 0,2.

1 Bgecr, rr guree qrrcJra B cxo6nax coorBercrByr;t ourrz6xe n rroc.negrer? anauarqeft qfiibpe-
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l. Hexoropbre cBrr,qereJrbcrBa
B rroJrbBy 6rrcrporo Bparrleurrfl ,I{pa

Vrasaure na 6ucrpoe, c uepr4oAom P = 160m, aparqeHr,re r{eHrpalsuofi o6-
Jlacrr4 Cornqa HeAaBHo noryqeHo n [B] ua ocuoBe aHaJrr4aa (cner(rpa r[orqHocrr4))
rrocJreAoBareJrbHocrr{ xpolroc{epubrx Bcrrbrrrrex, ua6rrcgaBlxr{xcn ua CorHqe u
1947-1980 rr. B <cnenrpax 12>.uaprgy c nepuo[r,rqHocrbro 

-160rn Brr[eJrer{a
urdJrbHafl Jrr,rrrr4fl, orBeqarcrqas neplroAy Pa : 80rr,00628 (+4) . llocnegHrlfi an-
TopaMIa IBJ uurepuperllpyerctl HaH (BLIHy]r{AeHHafl) [epr.{oAr4rrHoorb, oBflBaH}raE
c 6r,rcrpr,ru Bparqeur{er[ r{eHTpaJlbr-roro fl[pa, Horopoe Bparq,aercfl, rro-BrrAr,rrfo-
MY, C CuAepuqecKI4M nepr4o[ou. -2P+: 160m.

ftlnoresa o raxolr cnepx6r,rcrpoM BparqeHrrr.r qeHTpaJrbHor.o flApa HaxoAr{T
HocBeHHoe noArBeplr{AeHrre B xprarofi Q (r) , no.rry.reHuoft n [7,9]: Kpr,rBafl peBKo
yxoArrr BBepx g,rrarlR6 < 0,15, o[Haxo B4ecr,, HaAo orMerr{rb, BeJrr,rxr,r omn6xu
B onpeAeJrenlua fJ.

Henoropsre apryr{eurbr B rrorrrray 6r,rcrporo (noaltoiriuo, c nepr4oAor{ -160-)Bpaqeul,Ifl aApa, ocHoBaHHbre Ha AaHHr,rx o6 enonmqlrr4 BBeBA, r.rcroprrr{ Co.une.r-
Hofi cncrer,rr,r n ua6troAeHrdflx corHerrHr,rx ocqralnaqr.rft, [pI4BeAeH],r e IB]. Snecb
qenecoo6paaHo roJrr,Ho cAeJrarb cJreAvrorqee BatrreqaHr4e.

tr{u{opuartrua o rry6r,rnHox{ Bpau,euuu Connrla [oryqeua cefi.rac cpeACrtsaNrrl
relu'ocericuoJlorl4r4; oAHar(o yBepeHrrrJe cBeAeHr{fl o BpaqeHr4r,r caMoro r{eHrpaJrr,-
Horo -rrApa, rlR 4 0,15, nolyqrrrb ro pacrqenJrerruro Sm-ocqr.rrnaqufi BecrrN,ra
TpyArIo 14B-Ba I{eorrpeAerreHHocrefi uplr perreHrrrr o6paruofi renrnoceficuonorr,rqecxoft
SaAarru ra ourra6ox ua6nrogeuufi, crr. [10]. IIo-suAr4rroMy, 6o.nee rorrHEre AaHHr,re
o cHopocrll BparqeHrlfl rleHrparbuoro EApa Coruu1a 6yuyr rroJryqelrr,r s 6[urHafinrr.ro
ro[bl B peayJrbrare BBegeHrrrr n crpoft lrlrponoft cerrr ((reJrr4oceficnrororuqecx[x))
crauqr,rfi rr nocJreAyrorqefi o6pa6ornr{ cner(rpoB MorqHocrr.{ Ho.ne6anr.rfi Coluqa, unu,
I4HLIT{II CJIOBaT[It, B peSylrbTaTe SMu4puqecxoft r{ TeopeTr4rrecxofi r4}rTeprrpeTa{r.rl4
coreH r4 Aax{e rr,rcfirr Arrcnperulrx qacror anycrr,rarecxnx (u, BoBlro}rino, Hemoro-
pBIx rpaBr{ralIrroHHr,rx) co6crnennbrx rlroA Ho.ne6auufi Coruqa, Bnflroqafl Mo,qbr
cauort nzaxofi crerreHr4, l:0, t u 2, upour4xaroqrre uara6oree 6nraaxo H rIeHTpy
Co.irH4a.

B cBsela c ETrrr\{ r,rlreer cMbIcJr BBrJTflHyrL, HecnoJrrr(o ilo-rr}rorry, qel{ aro 6o.ireo
r4Jrl,r MeHee rrpr{HflTo cpeArr 6orrruraucrna acrpo$uBrrnoB-(coJrHerrHr4KoB)), Ha rcpblw-
cnuti encnepuil.eu,n'L no perr.{crparlun (na ocHoBe e$$enra fionrepa) AJrr,rHHonepr4-
oAIrr,Ix rno6arr,ur,rx Hore6anr,rfi Coluqa, ua.rarr,rfi [1 ,1])e 7974 r. r4 npogorr]rrarc-
t4ufrcn 6oree 10 rer. C norrorqr,ro arux na6;nrcgennfi, rro cynlecrBy, rrpe4rrptrHfl-
Ta rlolbrrr(a Baperr4crpr.rpoBarr, fiepr4oAr.rtrecxlrft upoqecc, Horopr,rfi 6un 6rr Saao-
BO-I{OrepeHTHLII{ Ha npOTq}HeHI4II MaHCI4NIaJIbI{O [JII4TeJIbHOIO OTpeBHa BpelIeHI4..
I4, uto rle rfeHee BairtHo, na6nro4enr.rf cAeJrar.rbr c nar.r6orr,urrrN{, HacHoJIbHo aro
rro38oJrI4JIa MeroAr4r{a r,rauepennfi r{ rrHcrpyr{eHr, ycpeAHeHr4eN{ rro Arrcny Conulla;
r{SMepeHr{rr $axrr.ruecxn c caxforo I{ar{aJIa Har]eJlrrBaJrrrcb Ha [ereKTr,rpoBaHI{e
AoJrro]r{r{Byullrx Hole6anlrfi uaznr.rarrrefi creneHlr l, Bnrorr [.o I : 0, r. e. r(oJre-
1auafr, oxBarrrlBalorr1r4x [panr[qecxr.r Bcro rraccy Co.uuqa u npour{Haroqr4x r( ca-
r{oxry flApy. Taxne xone6aulrs B rrplrHqlrle AoJr;:firrr,r Aarb caMyro qer{Eyro rt
nocroBepr{yro r.rnSopuaqrrrc rle roJrbno o crpoeHrrr.r Co.unqa e ero rry6r,rne, r{o,.
BO3MO}I{IIO, r.I O BparqeHlrll caMoro qeHTpaJlE,rroro EApa,

I[plrlrcnue ua6rro4errr,rfl rrpr4BeJrr4 x o6uapylneHr,rro AocroBepHoro [epr.{oAr.rqe-
cxoro cr{rrara nyuenoit cnopocrr{ Soroc$eprr c repr{oAor{ Po:160-,0102 (-15) .

Iloaguee 6r,r.rr sbtuonrrerl [pyroft <excuepuuenr> [B]: r{ccrreAoBaJracb rracrora
BoBIrr4r{I{oBeHI4E xpo}rocrpepnrrx BcrrbrrrreK B rrHrepBaJre 1947-1980 rr. Mero4
arraJTrr3a rrlrcro ctantcru.recxufi, tto (ran'ru.recxr,r pa6ota ilpeAcraBJTrrrra co6oit
r'rTor Her{oToporo <Sr,tar,ruecHoro E}tcr0prrrreHT&0, B noropor{ cler{r4aJrrrrrLrtlr4
npra6opaun (4ecatHr.t xpouoc{epuLrx reJrecxouor ulrpa) Ha rrporn}r{eHr4r,r AecflT-
KoB JIer perlloTpr4poBarlacE Bcfibrr]reqHarr anTr{BHocra Co;rnqa. Banirro rar(ine
oTr{erl4Tb, qro B arorr <bxcuepr,rlrerrre)) rrplrlreHeHo rtoqrn rly"rreBoe paBperleHr,re,
rrocKoJIr,Hy Fre )YI,ITI{B&JrI,ICb reJrr{orpa(xruecnlre HoopAr,rHaTEI Bcrrbrrrreft (rounee,
perl4crprrpoBarrcE crrruaJr or o6nacrr.r Co.nnrla I rp l{40", rrocr(oJrbry npaKrrd-
rrecnrr re ,ua6nrogarorc.rr Bcrrbrrrrnr{ A.rrff urrlpor I q l} 40'). Bpeuenuoft pa4
ttcllt,Illreql{ofi anrr.rnnocrr,I rorlTr{ tsTpoe npeBbrrrraer no [JrrdreJrbrrocrl{ pfl,q AorrJre-
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poBcnlrx naMepeHtrft, troaroMy ((ctrearp)) Bcrrbrrtre( ue ronrn$'fio4rBepAtrJr peaJrb-
EocTb rreprroAa Pr, uo u yToqErlJr ero SEaqeEue:

Po : 169m,01015 (:L8);

coorBercrByroqafi qacrora ,ro: 104,16006 (=t5) uxfq.
(Ouam sayeruM, rITo Aarr(e c yqeroM omu6rr treptroA Po, nonyueuurrft 4ra

34-nersero r[HrepBaJra, EacroJrrno cuJrbro oriruqaercr or Bnarreur[n 2419, wo
roBopurb. o coBtra4eur[r[ treprroAa c 4eorrofi rapuonunoft BeMEbrx cyrolt, HaI( Ao
crlx trop afirleurupyerca EexoropbrMr aBropaMrr, rro ueunmefi Mepe Eecepresuo.)

Bo;ree roro, B [BI o6napyxtena rognafi crpynrypa crer(rpa uoquocru (rou-
Eee, qler(rpa 12 rocne4oBareJrbrocrra Bctrbrrtrex) n yaxoft o6racrz oxoJro qacrorbl
vo. Onaaarocb, qro 160n-xore6aurre cocrotrr uB EecxoJrbr(rrx crarrcruqecnu
,qocroBeprbrx <ruuufir), r(oroprre roAquEarorcfl pflAy trpocrrrx .runefturrx (<rpe-
aoEaEcEBIx>) cooruoruerraft, coAepHaqtrx raHlr(e yABoeEEyro qacrory v4 :
: 208,3t70 (-t-1) rurfq. Ha ocuose Droro aBropu [B] cxe.raJrrr trpeABapurerrbroe
aanrroqeEue, qro rour(ar crpyr(Typa trepr4oAa Po= 160m-, a rafi,r(e otrJIbHo
Bbrpa)r(eurrarr fiepiloAr4srrocrb rra y4Boeur{oft qac'rore .vn = 2vn Moryr 6utr pe-
ayJrbraroM naauuogeficrsrs t6Om-ocquJrJrfiqtrft Coruqa z 6rrcrporo Bpaqeutrfi,
,c trepuoAoM or(oJro .{60., rlenTpairbnoro flApa nprr Eailr4qrlz seilunefrublx peao-
)HaEcubrx a{{exron.

flpe4cranrxer r4nrepec paccMorperb, EacfioJrbno c reopertrqecnoft TorII{u
BpeEtrfi trpeAcraBJreurre o Bparqenrru qerrrpaJrbuofi o6.nacru Co,nnqa c treptroAor,I
+,160m corJracyercfl c coBpeMenur,rMrr AarrubrMrl o BHyrpeEEeM crpoeEzz Cors-
Uo, c AaEEbrMrr reruroceficuoJlorlrr4 r4 t4aMepenl{flMtr rpaBuraqtrounoro KBaApy-
IIOJIbEOIO MOMEETA.

2. BpaulareJrbHoe pacqerJreHr,re qacror
a$ycrr4qecmux ocqrrJrJrrrrlr4fi

paBMep 6hlcrponpalllarolllerocfl fl[pa
Paccmo'cprau, fialt corJracyercfi lrpe4craBlreuue o 6nrcrpou Bpaqeudr,I cor-

Eeqnoro fi[pa c AaHHbrMrr o Bpaq,areJrbuoM pacqetrJreruu 5-uzuyrnrrx r(oJre-
n1anuft, Bnyrpenree Bparrlegrle Co,nnqa AoJrlnEo BhIBr,IBarb rrpeqeccmo Ea6ilIo'
.Aaeuofi Haprrlnbr cmeqeuraft co6crBeHEBIx xone6aunft, B ctrexrpe Mon[Eocrtr
lrror e{{enr lrpofiBJlfiercr B BrrAe MyJIbrutrJIerEbIx crpynryP, B noroprrx paa4e-
.JrEIoTcE qacrorbr co 6crsesnrrx rtone6aruft c paanuunblMr4 BEaqeErEMr[ aBuMyraJrb-
,uoro .rficra nz. Cornacno reopun 1721 ero BpatrIareJrbEoe pacqetrJrentre. qacror
.EaBracrrr or pacnpeAeJreEr/rE ro paAl[ycy yrnonoft cfiopocrr{ BpaqeEtrE lr co6cr-
.BeEEBrx {yurquftjxb ne6aauft, paccrruraEuBrx AJrn MoAeJrr{ Buyrpeuuero crpoertrE
Cg.rsqa 6ea yuera Bpanrenlrn: .,

.Lad*:2mpn19l*

F,iz: +lt(t+1)-

71 q7^4 r2 dr.

EAecr n - froprp.nosrrft Eor{ep MoAbr tro xnaccu$raxaqula }taylusra; Erz fr lqnt -,co6crnennrre {ynxqutr coorBercrBeEuo paAtraJrr,r{brx rr raHreEql4aJrbEbrx cMe-
:rqeuuft; Q, - yrnonafl cxopocrb BpalrleEufl troBepxuocru Connqa; p - IrJrornocrb.

tr4auepeur.ra BpalrlareJrbnoro pacqetrJreur4fi qacroT cexTopuaJrbubrx .MoE c
,7y: *l w,rtroJrrregbr ,{rcnarem u Xapnu [9] . CentopuaJlbgble ]roArr co6crses-
urrx xoae6aszft cranr,no r(our{errrprrpyrorcfl B ar(Baropua.rrr,noft o6nacrz Conuqa,
.u rroaroMy rro r4x pacqetrJreErrro Mofi(Ho otrpeAeJrurb yIJroByIo cHopocrb BpaI{etrI4E
JrEmb B rrJrocHocTrr er(Baropa. [tporrte ToIo, IIy]r{Eo yq4Tr,rBaTb, sTo B qeETpaJIb-
.gbre o6ilacrz Co.ruqa [pourrr(aror nnurr r,no6aJrbubre arycrrrqecrrre MoAbr c ErrB-
ttuMrr Brraqer-rtrrwtr. crerrerrrr l, B ra6nwrle flpuBeAenbr peayJrb:ratrr zalteperrft
tspatrIareJrbnoro paclqerrJrelrrrr [9] n.rs I : l, 2 n 3. Bo nropotvl I4 rperbeM

l4

(1)

21fi,) r' arlq" x
.Ro

L 5 po {(E,, - I,,)'
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, 
$0ft?,tl-t(t*



A (r): {:.

3asucuMocrs trapaMerpa E, : r,/r* or Pq:
Atryca 6uctponpaq,alorqetc.s qeurpaJrluot
o6nacrr (gur uepuoga. apaqerur 160m)

Itpr.trrre coorBercrBylor,c.rerleHl'r noue6anng I : l,' 2

t{rtl 3. IopI,raourailbubrq:-[pffMbre coorBercrByror SIra-

qeHuEM 0J uo ua6troleirl,rsu [9]

croJr6qax trpl,IBeileEbr cpeAEue (oo fto-

JleoaEr,rflM c pa3ruqEblMtr palr{aJIbEbIMU
rlopfl Ar(aMr{ rL) BeilI4rilrEbr :

v1: (Lan1*pn)'[2m; Fr :vrlv.; (2)

vs : Qrl2x =: 462 ufri - sacrora BPa-
qeHr4fl corEerrHoro SHBaTOpa.

Ar" oI{eHHI{ BpalqareJrbr{oro pac-
IrLetrJIeHrlfl rracToT aHycTr4qecxr4x MOE B

MoAeJrI{ Coruqa c 6uctpoeparqarcu1l'IMcfl
yrlonofi cHopocrr{ BparqeHl4fi or paAl4yca

upu 0 (. --( r.,
lapu rc--(r(/?o,

o 4[5 n/,<^ 4/0

flApoM rrpe,qcraBI4M BaBI{Cr{}IOCTr,

B Br{Ae cryileIlqarofi $Yuxquu

(3)

rge Q" - yrJloBafi cr(opocrb Bpalqeu'Ifl qeurpaJlbEoft o6lacrn p"Aly1u 
-1"-:

iFrrpuiurrfi *rpu*r"p alrrcrrorrT o (r) B AarIHoI\r tl-1-:1:--"t"vtrIecrBeE' ran

ffi-"Sy""U;, f) 1"; 
'urolr. s no0.alnie;pallbrl,oe Bbrpalr(e'ue (1).) Iloroxun

CI;:)r5;B e!, nro'coorBercrByer 160-rvruuyr,oMy treplroAy Bpaq,egrrfl coJrEor1:

Eoro flApa.

PeByllratr,rpacqeToBllapaMeTpal3z[.lrgcTaEAapTHoftuo[e.nraCo.lrrqa[13],
tr A,rr rex MoA *or"du"rn, i*o,opt" r'i6o'o4a"' ,fl,rorann ra Xaprr'r' B BaBI{cr,-

r\{ocrrr or pa4r{yca 6rtcrponparqarotqerocfl Etrpa [ona3aubr Ea pl4cyufie' lls
arr.rx pacqeroB MorItHo c[eJIarB cJIe,4yIoUIae BLIBOIrI' BO-uepnrrx, paAI'IyC tIApa

Ee r\{o}r(er npeBbrrrrarb 0,08 "Ro (r. e. n aoue 6ncrpolo Bpaul,eHus co[ep]fiIlrcfl

;; A;;;; Boio' i^"". Co,nuqa i iurr.u* paccMarpr{Baenoft nogenn), ltEase Ea*

6arogaeuoe srraqeul're trapaMerpa F, op' I : 3 6r'uo 6r'r Buasurerbro Br'Iure'

Bo_nropr,Ix, [ar{Ebre ta6.furlrr uo pacrqerr.neEr4ro qaQror Ar{troJrrEbIX MOE (l : 1):

rro*aBbrBalot, uto uau6orlee Beponr,oe suaqenl4e ', 
: (o'ozs i3,313)rie' a flauHbrc'

nJrfl nBaApyrIoJIt'HbIx rIoA [aror r" : (0,05 -]- 0,01)Ro' Hexoropoe EecoorBercr*

Brre B onpe[eJreEr4, ;p;;rl;- 6ulcrpoupalqarotqerocfl flApa rlo ua6nrogeuua', c'

;;;";;i-;;il; 6r,rir, cssaauo Kar( c (paBMr,rrocrbro)) canoft rpan,rqH (t' e"

c rrJraBHbrM pocroM y*;r;il."pocru), rar( u c relr' qro 
^ilfl 

pacqera co6ctses-

ila;;;r{rit " ttl 6urou ,rum craHAaprHafl Mo,qeJrr" se yqr4rlrBarotqafl Blrttr{]Jtrtt

6r,rcrponparqarclqerocs fl[pa Ha Crpoefrr{e connqa. flpn4alr,uefturefi paapa6orHe

,uo4e:reft B,yrpe,Eer;'";;;;"; c irns{eptsqrrarrbllr'rM Bpanle,r'reM Mo)r{Eo 6yAet

yToqHI{Tb SaBrlcrlN{ocrr{, trpeACTaBJIeHHbIe rla pI{cyEKe'

floxa me BaIHIIO OTrreTr4Tb, qTo I'eJll{oceficMonorzsecHlle [aHIIbIe He trpoTl{-

Bopeqar rrpeArroJroE{e}rrr0 o BosMO}nEOI{ 6r,rcrporr BpaIqeEI4I4 Ue[rpaJIbEoft o6-

""irr-c"r"qa. 
o^naxo ux rorr,ocrb rro*a He^ocraroqEa [JIfi OAEOSHaqHoro'

orpe[eJleuufl paaMepa flApa u yr'roooii cnopocrrr ero BpatqeElaa'
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3. lpanuraulrounrrfi r(Ba4pyro;rnur,rft MoMeHT

C nnyrpeuurmf Bp_aqe,uerr ConRqa recHo cBEBa]ra npo6nerra ero rpaBr4ra-
rll'roHrroro lror{errra "rr, xoroprrfi uonrer 6r,rrr, aanr,rcau n rule [14]

(4)J,-:4a: ( F@)L)2(r)dr,JJ

rge E : (4g - .Rp)/,Ro - cnrrrocuyrocrr Coluqa (fie fr Rp - annaroprzanrur,rft
rr noJrflprlbrfi pa4r.rycrr) , * .-.rl-Ro, F (t) - troAbTErerpa'nr'noe <ugpo 

-corlocry-
Tocr[)), [peAcraBJreEnoe B [14], uanpuMep, B nra4e rpa{raxa n B6rpa]r(eggoe B
e4uuzqax Q!-2.

_ A"TIe_.u !o.114en-6epr [15i tro rrBMepegr4flM crrrr]ocrryrocrr{ s 1966 r. EamJrfiE - (4,51+0,34).70-6 u Jz: (2,47t0,28).10-8. Oauano 6onee troaAgne rrB-
MepeEl4fi Xzrla a Cre66mr,ca [16], Br,rrroJrrrenrrue n 1975 r., [aJrr,r AJrE clJrroc-
Eyrocrl4 nepxnufi trpeAeJr B < 10-5, I{ fipl1q]rfla fiporr{Bopeqr4r c pesyJrbraroM
tTbJ Ao crrx rop He ycraHoBresa. Honrre r43Meperlr4a ,(r.rxxe u ap. [77] 1gB3 r.
trplrBeJru K BerLrqrrEe ^E^: (2,0+-0,2). l0-b, qro nprdMeprro B ABa paBa MeEr,Itre,
\reM roJryqaJrocb s 1966-1967 rr. (Anropu Il7j 

-uonararor, qro Conuqe, aos_
MOlnHO, rrMeer rrepeMer{Hbrft cb npeueEeM, ocrlr4JrJrr4pyroquft nna4pyronr.nnft
MoMeHT rr qro ranrre ocqr,IJrJlflqlrw Jr, cexaatrtrhre c (ocqr{JrJrrr{r{flMr4r) coJrgeqEoro
'flApa, Moryr r4Merb 6o.rrr,rurae uocJreAcrBr{n EJrfl. o6r,s.csesv.n 11-nergero coJrgeq-
Aoro qun.rra Iir reneparlr{r{ Marrrr{Tubrx uo.neft Ha Con}rqe.)

^ ,Art MoAeJrrr Qonuqa c yMepe,Eo 6r,rcrprru Bpan{errr4eM a rny6rue, HorAarl (r) pacret or sJ. na [oBepxHocrr{ Ao -6Q. n uy6raRe, rpaeraraquouurrft
r(BaApytroJrr,slrft Mor{esr J, no or{eEr(e la{a [14J cocraBJrfler -8,6.10-6. Eclu
frplllrflrb, Trro qeHrpaJrbHa.E o6nactr co.nnqa z =_< rg/.R6 BparqaercE c trep[oAoM
160m, ro Ha ocuoBe peayJrr,raros tl4l rrorysaeM, sro ,tB-Ba 6ucrponpaniurorq"-rocr f,npa d roapacraer Ao -1,0.10-5 npra r"l R" :0,15 ra 4o -0,4.10-,npu r./ft6 : 0,10 (cn;rrocnyrocrt E - I,5.iO-E 

-, ,10,6.10-u coorrercrnerro).
uTtr SEaqeErIE rre trDorlt Bopeqar {axr:uvecxrM r{aMepeur4flM cuJrrocEyrocrn Cons-qa I15-171.

4. Sannroqeulle

Han rEasecrn_o, rt4-[oreaa o 6rrcrpoM BpaqeHr4u corneqnoro flApa lrpr{BJre-
ftarracb s [6, 18-20] ats odr,acnexun na6rro4aeuoro 4e$raqura corrnerrubrx
meftrpzuo, trocr(oJrEny qeurpo6emuafl cr4rra rrpu Aocrarouno 6rrcrpoM Bparqeuuz
MO)fieT yMeIIE,IIII{TL BeII4qLIHy paBIIOBeCIIOIO TaSOBOIO AaBJIeEI4fl B flApe }I, CJIe-
{oBareJrEHo, rroErrBr4Tb_TeMrreparypy rr BbrxoA Br,IcoHoaEeprr{qHbrx refirpuuo
rB flAeprrrrx peaxrlr,rflx. B [6, 18, l9l 6nuru paccqr{ragbr Mo[eJrr[ Co.nrr4a n upeg-
:troJrox{eHur{, qro B rrpoqecce EBoJrloquu [por4cxoAuJra trocretreHEafl trorep.E yr-
'JIoBoro MoMeHTa B KoEBer(Trlnnofi o6oloqxe, a n tyuucroft BoEe yrJloBofi uoueur
ilepepactrpeAeJrflJrcfi raxrrM o6paaou, sro6rr ero troJrEafl BeJruqrdEa coxpauflJracb
u 4Ia6{epeurllraJrbgoe BpalrleEr4e ue 6rrro AocraroqEo cr4Jr6EbrM gra aoa6iymAeEufi
typ6ynenrnocrz (r. e. qrrcrro Puuap4cona 6nrno 6rr BcerAa )rl o).B peiyrrrare
9Trlx pacqeroB rroryqafirlcb MoAeJru c nporfl]r(errurrM 6rrcrponpaularcrqrrMcfi
[ApoM paBMepoM -0,5/io, nro trpuBoAnno x cJrrrmnoM 6onrmouy BEaqeEuK)
crJrrocEytroctrr Co.rruqa. Cefisac renuoceficuoJrorr4qecr(r4e AaEEbre ynaabrBaror
fia ro, sto 65[rruar qacrb nyur.rcroft aonnr (aa ucxrroqeuueu re6onrruoro r{enr-
paJrbHoro flApa) Bpalqaercfi rroqrrr c roft xe'yrtonofi cHopocrbro, qro r[ noHBefi-
TlrBEafl o6ono.rna. 0ro oanasaer, qro ud Conuqe ralreerCs MexaErrBM rrepeAaqu
yrJroBor,o MoMerrra uB ryqucrofi sorBI B nouBexTrrBrrylo, Harrpr{Mep, trocpeAcrBoM
cna6oro Bu^yrpelrnero Marrrr{rlroro rroJrr (clr. [21]), xoropuft Ee ysr4rbrBaJrcr B
pacqerax [6, {8, 19] . Brrzrxe Bcero coBpeMeHEr,rM rpe4cra"negrrrflM o BEyrpeE-
EeM Bparqeuura Co;rur1a coorBercrByer MoAeJrr Poxc6ypra [6], B xoropoft aarra-
otrMocrb yrnonoft cHopocrr.r Bparqer{r4fl or paAuyca EaxoAr,rrcfl B xopolreM Ka-
TIecTBeHEoM corJracvu c re"nraoceftcMoJroruqecxr,rMr{ AaEEETMLI. Oruerui"r, qro
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t\{oAeJr}, PoHc6ypra c yqeroM IIorpaBHI,I Monaraua [22] naer BbIxoA ueftrpuRo,
6orrracyrcu{ufi.cn c peayrrbrarantr.r ,{anraca t23]. ,("na uogell{ coBpeN{eHI{oIo

Co;ruUi Poxc,6ypr uolyura;r 6r,Icrpoe BpaII{eHLIe c nepl{oAoM oItoJIo 50 ltlau Ana
rlenrpaJrr,Hofi o6nacru c Maccofi [opflAxa 9,7 M" I{ yI(aBaJI' qTo (sHaqI4reJIB--

ur,rft-rlnrepec [pe4cTaslaI 6r,r rrol{c1 ua Coluqe gnnenraft C [epl{oAaMn or 30

Mr.rH Ao t q, Koropbre MorJrr4 6r,1 6rrrr orpalrteHrrell aroro 6rrctpol'o Bpalq,e-

nusr> [6].
Ha6"nrc4aeuoe 160-uranyrlloe HorIe6aHI{e Conuqa, BoBMo11(Ho, HaI( paa I{

trBilr{eTcfl cJreAcTBIIeM 6rrcrporo BpaUIeHI4fl coJIIIerIHoro xqpa' 3ro npeAfloJlo-
lr{eur{e [oAxpetrJraercfl peayJlbraraMr{ pacqeroB Anpo 121t,251 , xotopnfi' uccte-
..qoBaJr trexaHlIaM ooa6yxrgeuus co6crseur1r,rx Hone6arl1ait e BBeBAax c gu{$e-
pet qrarr,notNr BparrleHr.reN{, cBflBaH}Irrft c neycrofr.{Iauocrr,Io t(errsuHa-lenr,rt-
roJrblla, rr [prr[reJr r( BbrBoAy, qro Ha coruqe rpaBllraqrrol{Hafl NIoAa C [epI4OAOM

160m uoirier 6rrrt noa6yrrr4ena BcJreACrBrre 6ucrporo BparqeHlrfl I{eHrpaJlbHoro
flApa c yr,nonoft cHopocrr,Io Q" = 6,5'70-Lll*l "-' 1241, rye m - a3I'IMyraJIb--

Hoe arracJro il,ro[br, llpw m, : 1 orcroAa [oflyrraercfl neprroA BpalrtreHl{fl, paBlrbrl(

160 u1ru. flocHonr,xy B peayJlbrare 4ra${epeHql4aJIr,Eoro BpauIeIIIlfI rIpeI.IMy-
ulecrBel{Ho noaSyxr4arorcn ce6ropr{aJlrrHlle MoAbr c l*l: l, ro BepofiTIo,
rrro AJrfl 1G0-ntLIHyrnoft uoAr,r t:1,3tot nsrno4 colflacyeTcfl c aualraaou [26]
na6rrogaenro"o nparrlareJrr,Horo paou{enJrel{rrn 160-ulruyrHoro KorIe6aurs. Co-

rJracuo pacqeraM [25] xapaxlep[oe tspeNrn paBBI4rI4fl neycroii.rr,roocrla AJrfl, g-MoA

c I{r4Br(rrrrrr I cocrasJrser -104 Jrer, r. e,,uo xpafiuefi uepe Ha rlopflAor( BeJII4TII'IIIrr

r{eHbure xapaHTeprrolto BpeN{eHrr saTyxar'rr{a 3Tr.rx IIOA B pesyJll;rare AI4CCI4na-

Tr{BHr,rx npoqeccoB [13]. Iloerouy 4usdrepeur{r4arrblroe Bpalqe}Iue Itotnet 6rrrl
o$$eHrrnnrrM IIcrorIHI4I(orr noa6ymAeIII4fl 160-rluuyurrrx Ho;re6alrtrfi .

TaHu,rr o6paaonr, rlarxe rlpeABapr{Te"rrL}roe pacc}IorpelrLre ilor(aSbIBaer, r{To

rrlnoreaa o 6r,icrpoor BparrtreHr.rrt r{errrpaJrrrHofi o6"nacru Co;ruqa He rlporl{Bopequr
,coBpeMegHr,rlr retr,roceficMororrdsecxr{M [aHubru u na6nro4aenrofr- cnJIIoclryrocrtr
COtUqa II IIOBBOJIEST, fIO-tsI,IAI4Mouy, uafir1r egranrrft 1IOAXOA I( pe1eul{rc UpO6;
.nelr 4e{uqr{ra coJrr{eqHr,rx Eeftrprdrro r{ ficrotrITlrna 160-uranytur,rx uy.nr,caqrafi
'Co.nnr1a.

Saueuru, .rro o6nacrs n6ruau qelrrpa Coruqa, r/fi6 a; 0,1, upegctaBJrfler
oco6nrfi r4uTepec gln upo6nemrr co,rrne.rnhrx HeftrpLIHo. B .racrnocrl{, rroqrl4 Bce

nefitplrno, o6paayrorquecfl B rlpoi{ecce pacrraAa 88, reuepr'rpylorcfl.xMeHrIo B

ne6oirruou qertparruou a4pe Connqa, coAeplliatqerf Bcero nrt:lrt, 5% Maocbr

Co;nuqa, rge o6paayercrr raHlH'e or{oJro 33% scero froroHa coJrr{erruoro otlrr{rre-
crtoro ue;ryueuna [27] .

,[,nn 4anrueftlrero nporpecca B r{ccJreAoBaHrard BrlyrpeHl{ero Bpaqeul{fl Co.nnqa
B cBflBlr c orMerretrHbrMr{ Bbrrrre upo6,neuamu uan6onr,ruufr untepec rrpeAcraBJrrrlor
c sa6.nrogarentuoft Tosnu BpeHr{a: a) nenocpeAcrBel{Hoe orrpeAeJreur{e rl'rla
(r. e. snauelufr. I v m) 760-iu.rnyruoft uo4r,t (noauoxrur,rfi ro4xo[ n upo6neue
cM. s [26]) u 6) yrounenr.re napaMerpoB BparqareJrbHoro pactqetrJlenl{r axycrrr-
qecxrrx IroE; c reoperuqecxoft Tosnu BpeHr{fl: n) ucc,ne4onarlI4e aBoJIIortrI4oHHLrx

uoge"rrefi BIIyrpeHHeIo crpoeHl{fl Conuqa c yqeroM 4llS{epeuqnanssoto Bpalqe-
rrr.rtr r{ r,Jrrln:nt:n 4llS{epeuqI4aJIE,HoIo BparqeHLIfI lra c[enrp u ycrofiurauocrr,
co6creessrrx Hone6aurafi Conuqa.

Anropr,r r;ry6oxo nprdBHaTeJIbHLI axa[eMraHy A. B. CenepuOMy Ba n.rloI]oTBop-
noe o6cyrrigeruae pa6orbr rr rroJreaHrre BaMeqaHlrfl.

20 anperx 1986 r.
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IitBBECTIltfrItPbIMCItofiACTPooI,ISI{tIECHoItoBCEPBAToPIII[
Tou LXXVII, 1987 r.

yAH 523.9 - t/- 8

PAI]IOPAITIyC coJlrrqA
HA BOJIHE 2,25 CM B 1980 - 1984 IOIAX

A. O. EauYPuu

tr{auepeu paAtrOpaAEyc connqa B EatrpaBreHtrI( troJllocoB Ea BoJIIIe 2,25 cvt B trepuo[

tggQ-tgg4 "r, 
E"o MagcuMaJrbgoe Bgaqegr,re ra6nro4anocl s 1981, r'..?IsMeserrs coJrEeIIEoro

p"orop"gry"a oTHOCr4reJrbEo otrTuqecRoro cocTaBI(JIr aa yrhaauumft ueproA Ee MeEee 3"r

flo$aaauo,tIToEJIfitroBbIIIIeHI[flToqHocTrotrpeAeJleEtrflaTExI4BMeHeEuftueo6xo4urvro6ouee
trofluo yqurrrBarb paglrorBfiyqerlte troJIEpIrBrx o6aactet"

1980_1984 MEASUREMENTS OF SOLAR RADIO RADIUS AT 2'25 CM WAVE'

LENAiH,;i o.o. Bachurin.- Solar ratlio radius was measured in 1980-1984 in polar

directions at 2.25 cm wavelerigth. Itsmaximumvalub was observed in 1981. Radio radius of

the Sun differs from optioal, ieasured at the same time, by about 3"' It has been shown that

more precise iletermination of such variations needs more accurate account on the radio emis'

sion in Polar regions

B [], 21 6wtto BbrcKaBaEo trpe[rroJloE(eH]Ie, rlro pa[ropaAtryc Connqa u no-

por*orooroBoft sacTu caETrlMeTpoBofo AuatraBoEa uSMeEfieTCfi C qUI{JIOM COJI-

Eerlrroft anTI4BEOCTE, yBeJIIlqIlBaflCb OT MI4EuMyMa quHJIa R MaRCIIMyMy' Bnuny

Balr(Eoortr ETOro trpeAtroroE(eEqE 4rr^sIIar,mu conuqa 6rr,ru uponeAeEhl cooT-

ffi;;;fi;o;;;;d;;;;i-i iisz-1e84 rr. u yroqEeEbr peByJrbrarbr sa6rro-

.qenufi aa 1980 u 1981 rr'
^--F"nropaArryc Conuqa r{BMepEJr_cf tryreM c*arrupoBa,u' cofiEoq,oro Ar{cfia

ua 22_mer:poBoM p;A;;;;o..*oo" $pufcxoft acrpo{r,rBrsocnofi o6cepnaropur.

M"r;dil;;Oor"i.#? o"rrur" n [5, 4]. Hnxte flauo ouucagre o6pa6orltr4 pe-

syJrbraroB [aEELrX 'U6rrolerrft 
c 6onee rIq,areJIbHbIM yIIOTOM {antopon, B[tfrfi'

;'rq;;-; ,Lornr*y 
-raoteperuoro 

paAl'IopaAuyca Ea BorIEe 2'25 cu'

' O6pa6orra Aarrrrhrx ua6urogennfr
rr peByJrbrarbr

orntrqr,rs MoroAr4nu o6pa6otnra AaEEEIX or oIIuCaEEoft pauee safiflIosaHrrcJT

ts cJreAyroqelr. Bo-nepnrrx,_ 6una yroIIEeEa ElIaFpaMMa EatrpaBJIoEEOCTI[ (AIa/l

yT-ZZ Ea BoJrEe Z,ii'i*. yro*r"rr" trpoBeAe,o CucuonsaoBaEueM Jlyuu B r(a-

qecrBe nanu6pououuofo r/rcroqrl4xa tr otrrrcauo n [Dl'
Bo-arop"t", yp*""i ctronoftHoro 'Conrqa 36fiupanca B IByi roq-Kax-' or-

crorlqux or qeurpa coilEerlnoro Auoxa K ceBepy u H lory sa L2' ' finr o6pa6otnu

Ourr"-oroOpa,br 
'JILtEr, Te Barrrrcrr cHaHoB, B rtoropbrx _aETeEEhre 

reMtreparyphr

rrpr,r EaBeAe,r(tr aETer{EEr Ha orrl roq*I{ otnz.ranlrci se 6oree rIeM Ha 2o/o or nx

opeAEero BEaqeqLIE. B coorBerCrBl{Ilt c [6] otuomeul{e aIIreEEbIx reMtrepalyp

trpr4 EaBe^eErirr[ auTeurrbr rra rt-p_aft conueqEoro Ancfia u B ToqKy, yAaJrelrEyro

ii:tz; i, ero.qe'rpa, paBEo0,496. Brura oqerenbr tr BBe[eHbr trotrpaBnrr' ytllrrhl-

Barorq,fie uaoaesenue aroro orEorrreEr4E B 3aBr4or{Mocrr{ or Bertrql{Ehr paEl{opaAr[y-

ca t6i."* 
iijrp.ruux, 6oree rrqareJrbgo yqreua paguope{paxqlrfl B atrnrocSepe 3ernr'ru'

floupannu Ba paAr,rope{panqzri, noropEle Eatro BBecrII B BeJII4qEEy I{BMepeEEoro

patrraopahuyca, olpeAeJrflJrtrcb no BbIpax(eEIITIM' IIpI{BetreIIEbIM s [5]' Ornzsue

trol(asaTeJlfirpe;ror,r.reuufiBosAyxanoTeAI4EuqbIBblql{cilEilocbuocooTEoIIIeEI4Io

7g



or paAr4oreJrecHona npr4r{epHo Ha 400
u 77 'r r,rocxoBcnoro opeuerin. BuaseHrln
Jr rr lrrtcb ranr epno;r aqra efi .

+

I

,/r80 ,/c'z .48/ t..

,Uara Ry/R6

Puc. 1. tr{alleneur,re ornorrieurrfl paArropa-
guyca Coruqa ua norue 2,25 cir'H i:ro
onrnqecH0Iry paAr{ycy

77 ,A t- 48l0p .
(ru - 1)'106:i-t(P +#),

rAe P - rroJrrroe AatsJreHr,re (rr6ap), 7 -a6co",rrornaE relrreparypa (I{), e -lapqrra[-],HOe AaB Jrerri,re BoAfl Hbrx napoB
(rr6ap) [7]. Slra-rernrs P, T u e 6pa-
"[rlcb n o A arrl{brl{ rreTeo cr aHIIrrr,r 3 xcnepr,r-
]r eH r a ir r, H o r o orA e Jr e fl r,r rr 1\{ o p cH o r o ru4-
po$r.rar,r.recxor-o rrHorr{ryra AH yCCP,
r{oropa-s, rtax u PT-22, pacnoJro}rior{a
ua 6epery rfepnoro lropfl, yAaJreHa
Ir r{ rroJryqng, rrereoAaHrrbre s 8; 14
i? B rrpor{e}riyTorrHr,Ie tro}relrTbr BLIqr.rc_

nfi/t

/,a

Pesy.rrr,rarrr o6pa6orxn Barrrdcefi cr{auoB rrpr,rBeAerr,r n ra6.nr,rqe. Bo nropolr
cro.r6qe ,a6nnqu npeAcraBJreHo orrrorrerrr4e pa[rropaAr.ryca Connqa-.Rr-" 

-a.o
orrr4rrecHoMy paAr4ycy Fg, )cpeflnerrHoe grr xaaigord grra"Ha6.,uogeurafi. B ,prru_elt cron6qe yHaBaHa cp.enHexBaAparl4rrHan orxr46xa cpegHero nrrr DToro orrroure-Er{fi, yMrlo}r{errHaE na 104, B uelrr;eprolr cro.rr6qe gu-rro or"r'o ABofiH},rx c6a}roB(n upauou rJanpaBJTeH?rr. r4 c peBepcou), no Horopbrl,r rpoBoAlrr.'b ycpeAHerrr4e.

,qara RilRo

1980 r.
12.08
22.08
23.08
24.08

1981 r,
11.05
19.05
20.05
23.05
26.05

l9B2 r.
28.0lt
13.05
23.07
03.08
04.08
05.08

1,0294
1,0277
1,0275
1,0294

1,0315
1,0303
1,0317
1,0317
1,0329

1,O291
1,0299
1,0283
1,0260
t,0266
1,0262

+10
t7
+4
-J,

:Eo
+6
+3
*.4

16
*.4
*7
+8
*7
+5
+6

1982 r.
06.08
07.08

19BB r.
04.07
05.07
06.07
07.07

1981r r.
01.06
02.06
05.06
0ri.06
07.06
08.06
09.06
10.06

t,0257
1,026t
1,0272
1,0243

1,0243
7,0247
1,0255
1,0233
1,0250
1,0247
1,0255
1,0260

+6
+10

*.,1.5
+10

-+7
+17

T4

ttt
26
18

B

22
60
55

70
75
67
70

+B
-r-5
r4
1-4
-r4

=J

-+-4

1,0265
1,0273

1B
1,6

90
s4

9a

25
53
46
54

24
22
22

_, o6uee qucJro o6pa6or.aunbrx ABofiEbrx cr(a'oB aa 1gg0-lgg4 rr. paBEo 1lz3.ycpeAgerEbre Ba xaxAr.rft ro[ oruomerins. RrlRo B BaBrrcr(Mocru or BpeMeEtr
trpeAcraBJreEEr Ea puc. 7. Bepruma.rrEbre qeproqRr[ coorBercrByror opeA;eHBaA-parr{nEbrr,r omu6nau cpeAHero. rla pucyuxa BrrAEo, qro sau60il"*ei ara.rer"e
!:!R" trpl(xoAurcfl ua [981 r. Paeudcrr arrrx orEortreuuft, BBflrbre AJrE paaJruq-
Ebrx roAoB, r(aH trpaBr{Jro', cylrecrBeEr{o flpeBocxoAflT cpeAEer$aAparuqEbre
omra6nu cpeArrrx.

O6cyrx4eHrae peBynbraroB
Tle ra6ilvr{r,r Morn[o yB]rAerb, rrro AJrfl paarr4qHbrx 4ueft o4uoro r[ roro F{euecaqa orEorrreEufl Rrl Rg Moryr ornrnsirbc.E Ea BeJrr4suEy, .aaueruo upb-

Bb]rtraro^rqy-ro cpeAr{exBaApqrrlrrbre ollrra6xr.r: HarpvMep, ws. 23'u24.0g1g80r.;
19 u 26.,051981 r.; 06u t0.06 tg}4r.ro"*orop"r4 Ap;i; G paarr{quu or,orue-nvfi RvlR6 n anpeie-Maerr.aBrycre 7g,82 ". oyAer".*rurrc uraxe). Iro-sraAr-
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MoMy, aro yxaabruaer Ha ro, qro B peayJrbrarbr or,(eJrbHblx AHeft na6rrogerrufi
Bxo[flT cr{crer{ar],rqecHr,re ourraOxu. Ilpr,rulrna rar(rdx orura6ox rloirier Baxrrorrarbcs
B paSJrr{arrrr4 aHTerrHbrx TeMnepaTyp trprr rraBeAerrr4r{ aHTeHHr,r B Torrnr4, oTcToflrrlr4e
or l{eurpa coruerrHoro Ar4cna rra paccroflsme 12' H rory !r K ceBepy. ItaH yxa-
BbIBaJIOCb BbIIIIe, yqUTbIBaIUCE JII{UIb Te CI(aHbI, B I(OTOpbIX paBJII,IrII4e He npeBLI-
ura;no 0,02 or cpeAlrero aHaqeurrfl aHTerrr{brx reMneparyp, tsBflToro AJrrr AByx yxa-
3ar{Hr,rx ToaIeH. oqeuna roltaSbIBaer, qro cl{cTe}{aTl4rrecHafl oruu6xa oIIpeAeJreI.rI{fl
paAr{opaAr{yca nprr ETor{ }roir{er Aocrr,rlarb 2" , ,(.nn ycrpar{eHr4fl yxaaaHHr,rx
oruI,r6oH 6r,r.no 6m rloJIeBHbIr{ yaII,ITbIBarb [aHI{EJe orITr4rIecHI,Ix na6,;rrogeurnft n6lualr
ynoMflHyTblx TorIeH, It coinanellr.rlo) Ira r(aprax Connqa, uy6"nraxyeubrx B ?riyp-
Hare (ColHeqHbre AaHlrbre)), uH{oprrau,utt l,fitr arr.rx qeler,i rreAocrarorrEo.

Ha puc. 2 upegcranneHa rr4crorpalrrra paclpeAeJreHr4fl orHorxeHr,rfl RrlRo
uo Ra6.irroger{rlflr\'I B Lrroue 1984 r. Illrpraxonofi .nunueft roxaBarro coorBercrByro-
qee llopMaJrbrroe pacnpe[eJrenr{e. Cor.nacno Hpr,rrepr4ro 12 nepoaruocrr, orJrlrarr{fl
ua6.nrogennoro pacnpeAeJreHrrE or lropx{aJrbr{oro ne npenocxoAr,rr 0,15, r. e. orura6-
Hr.r, rrMerou1rre AJrf paBrrbrx [ueft paaHbre Brrarr,r, HecftoJrE,r(o noralxaror [pyr [pyra"

floltrauo arux otLr'r6oH rroryr rlxrerb Mecro cr{crerrarrrqeonrle orulr6xta, cnn-
Bar.rHr,re c HaJrr.rqr.relr RopolraJrr,Hbrx Ahrp, Cornacr.ro [Bl nonripubre Hopo]raJrbrir,rg
4rrpr,r na6nroAarorctr rrocrorruHo npr{r,repr{o B TeareHrae J rer xa;n4oro rlrtxJra coJr-
ne.ruoft ar(TrrBHocrrl rr r4cqe3aror npr,rrrepHo na 3 r'oga or(oJro ero MancflN,ryNra.

B coornercrBr,rr{ c [9], rle orr,rcaH cneHTp paAr,ror4BJryqeHr4r r{oporraJrbrrbrx
Abrp, flpr{ocrrrafl TeMneparypa Ha BoJrrre 2,25 ctt cocraBJrfler npr{}repHo 0,96 or
apxocrnofi relrfieparypbr cnoxofirroro ConHqa. flpu r.rcno.nrayeuor,i Hal,t4 Nrerogr{-
He DTo. o6crosre"nrcrtso rrprrBotrr4T n HenoropoNry yrreHbrxeur{ro r,ra}{epeHrror-o pa-
Ar,ropaAr4yca [o cpaBHeHr4ro c LlcTr.rr{HLrNr.

3to ylrenrruefrr,re N{o}nuo ol{eHr,rrb, ecJrr{ BaAarb MoAeJrb r(opoHaJrrrHofi gupr,r.
Ha plrc. 3 cxelrarr,r.IecHl{ npeAcraBJrer{ corne.lHuft Ar,rcn, Barrrrpr,rxoBaHHbIe cer-
l\reHrr,r KoToporo r,reo6pamaroT noJrEpHbie HoporraJrbrrbre Abrpbr. lJ Huxnefi qacrr4
pl,IcyHr(a rroxaaarro paclpeAeJreHr,re Epnocruoft reuueparypr,r BAo,,rb rlerlrpaJrb-
Horo MeprrAr.raua S - N. tr44 pacrreroB cJreAyer, qro noilpaBr(rr, noropbre ueo6-
xoAl{r{o BBecrrr ts r,rBN,repeHrrrrft paguopaArryc, 1\rol.yr Aocrr4rarb 4" . 3rlr noupaa-
nI,I ts BaBl4cl4r{ocrr4 or reJlr{olxrlporbr (p rpaHr{r{br uolrapnoft Abrpbr rrpeAcraBJrerrr{
r{a prlc. 4 F,nn rpex Brraqerurfi pa4r,ropaArlyca. Pmc. 4, a coorBercrByer cJryqaro
crarrrrpoBaEr{fl tsAoJrb rleHrpaJrbrroro rrepr,rAr.raua Coruqa. Ha prac, 4, 6 nonaaanr,r
rlonpaBr(r4 Arfl cJIyqafl, Kof[a HarrpaBJIelrr4e cKaHr4poBaHr4fr cocTaBJrrreT yroJI
!, : 25" c UeHrpaJrr,Hrrr,r Mepr4AtraHor,r.

Mrr ne pacrloJraraerf AaHrrbril{rr o reoMerprrr.r noJrflpEblx r(oporraJrbrrbrx [6Ip
Ba paccMarpusaelrbrfi nepl4o[ ua6:rrogeur,rfi. I-Ie ucnrrroqetro? rrro oHr,r rrofltst4Jrr,rcE
B HbIHeIxHelI qLrHJre conneqnoft axrr.rBHocrrd B arycre 1982 r. I-Ia aro Molrier yr(a-
sbIBarr! peSKoe r.rSMeHeHr{e orHorrreHr,rfl Rr/Ro B rrepr4o[ Meir{Ay anpeJreM-[,taeM
l9B2 r. r4 aBrycrorr roro lr{e roga (cu. ra6nuqy r,r pr4c. 1), raH qro ono uorner o6yc-
JroBJIr4Barbcn 6rrcrpr,rlt paculr4peHrrelr B yHaBauurrfi orpeaor( BpelreHr4 o6,nacrr,r,
aaural,raelrofi HopolraJrr,Hoft grrpoii, xax 6rr.no B Harraile npe[]xecrByrorqero qr,rx-
na [Bl.

B6ruasu rroJIlocoB Co.uuqa rra BoJrHe 2,25 cv. r,ro?rier rra6rrogarr,cs He6onr,ruoe.
noEpqanr4e [10]. Ouo rrorBJIflercfl B roAbI,6[r.lsH]ae H ttr{rrr4}r}N{}/ coruequofi aH-
Tr,IBHocrr4. Taxoe rroflpqarrr4e BaN,rerHo r.r Ha rraurr4x Barrr4cflx cxarrots, ilpoBoAr,rB-
Irll,Ixcfl B 1984 r. Vnern.IeHLIe arrrenrloit rel{neparypr,r B yr(aaarlrroft o6ractra
cocTaBJlfler npulreplro 2Yo or BeflurrrrEr,r A.ns cnorofinoro cornqa. v.rer aroro
a{rfexra npr,rBoAl4r K rrexoropo]ry yrrerrbrrreHrrro rrcrr,{HHoro pagrdopa[rryoa rlo
cpaBIrerrr4lo c rrsr{epeHIrLIr[.

FIanoueq, BoBr{oi:I{}Ia cr,rcrerrarl,rarecl{aE orun6xa onpeAeJrenr4fl orrroIuerrr4tr
R1/R6, o6yclon"uenllarr ueroqrrbrlr BHarruerr IIJ a]rrerrHr,r. 3.ra ourr,r6Ha BxoAr,rr
B peayJIE'TarbI BCex ua6nrogeur,rii. Ognaxo orra HeBeJrr4Ha r,r cocrallJrfler, Harrpr,trlep,
or{oJro 0,3" npr.r 10%-uou r,rBlrer{eHr4r,r rrr,rpr4rrbr,[H ua ypoB]re 0,5 no r{ou1uocrrr.

Bce no;ny.rsHllble Bgecb peByrrr,rarbr cnpaBeArrrlBr,r nprr cHarrnoo6paBlroM r.rB-
rreHerrr,rr{ apxocrrroii rerrneparypr,r co"unqa Ha pagr4o.rruu6e. Mex4y renf r,r3 o6rqr,rx
$r,rar,tuecxr.rx coo6paitieuuft acno, rrro olra He rrolr{er ugil,rentrrrrcg cxa.rHou. floa-
rorry palr.{opa,qr4]-c rroirino orrpeAeJrrrrr, r,r r,rcxoAa r4B [pyrr,rx uonerefi conrre.rnoft
atrioc{eprr. Opnaxo el'o I4BrreHelrr,rr xo Bperrenrr ecreiTBeErlo onpeAeJrrrb, r4cxo-
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p.fl. uB fianoro-ro'oAEoro fipeArroJro]r(eEtrfi o pactrpeAeJreEuu EpltocrEofr reMtrepa-
TypEr.Cuzrar, rrro pa[uoEpnocrB ra ruu6e coJrEegHoro AuoRa uBMeEflercE cRas-
x-oir, rrru {anrrmecriz ,*odr* uexoroprrft <b{$exrunruft> pa4uopatruyc Co;ruq,a
tr Bce r{BMeEeEUfi OTEOCtrM fi EeMy.

IIa scoro crtaaaEuoro Mo)nuo cAeJlarb tanoft BLrBoA. Pagzopaguyc Colruqa

Tl_!oJrI_e_ 2125 cm B EatrpaBJIeEEE troJIIocoB u 6uzannx n EeMy B lrepuoA
1980-1984 rr. rlctrbrrlrBaJr r4BMeueuvrfr, Aocrr{rnyB MaftcariaJrbuoro araqerzr
s 1981 r. Orra TTBMeEeEEE pagrropaAuyca ornocrrreJrbuo olrruqecnoro cocraBuJltr
sa yr(aaauErrft uepraog se Menee B" . jTr,x ux 6o;ree roqroro olrpeAeJleuus ueo6-
xoAuMo ronree! yqurbrBarb paAuotraryrregue troJrrpuirx o6nactefi Conuqa.

B aaxnro.rerue xoqy uo6naroAapnrt IA. I. Mouceesa Ba troJIeBEBre coBerbr
u srui,ra.Eue n pa6ore, P. H. Cuunzuy. BaBhrqucJreutreuErerpanosu A. It. Ity-
I(JItrEa Ba rrpe4ocTaBJreHrre MereoAaEEbIx.
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AnAAEMUfl. rIAylt CCCP
I{ 3 B E C ?II .fl I{ PbI M C }t O trt A C T P O {r I{ 3I{ II E C H O l,f O E CEP B A T O P I1 J,I

Tou LXXVII, 1987 r.

y,trr{ 523.98

o rloBbrrrrEHHolit pAnrrofpHocTrr
rloJrfprrbrx oEJrAcTElit coJrHuA

n. I. Moucees, H.C. Hecrepon

O6cynt4arotcx peoyJrlrarll ra6;rrogenuft troJr.Epur;rx o6;racreir Corurla, trpoBeAenrrbrx rrp[
rolrorqrr PT-22 rtAo AH cccP rra BoJrrrax 0,32;0,82;'1",35 n2,25 crr s 1984-1g85 rr. IIosEr-
rtrerrEax gpltocrb ux, o6uapyxeruafi B Mr{JrJrr{MerpoBoM Ar.ratraaorre s lg74 r. s6ruafi [peAbr-
Ayrqero NITIEIIITyI\Ia arrr.rBrrocrrr Conrqa, yBeperro perr'rcrpr{poBaJracE, Ha Bcex trepequcJreEglrx
BoJrrrax lr s6ilLlalr EoBoro TTLIEI,I]IyMa; trpeBr,rmeu[e apnocr:uort reMtreparypbr o6racrr.r y rc]r(Eoro
troJrroca EaA ypoBlrelr cuoroftnoro Conuqa necuoii 1985 r. cocraBJrflJro 10, !4, 16 ul,3/o coor-
BercrBeErro. Ha ocsonaulrlr floryqeEEbrx Aar{I{hIx cAeJrarr BbrBoA o ro}r, qro a{Sent troBl,rlfieE-
roft xpxoctu o6racteft y noJrlocoB rrMeer Mecro B IrBfiyqerur.r Ea Mr'rJrJrrnrerpoBbrx r,r Roporr(lrx
caHrllMerpoBErx BoJrEax. Stor oq[([enr cB.fi3aH c yBeJrl,rqerrEbrrri.r rerutreparypofi lr rrorrocrr,ro
upunoaxproft xporuoc(peprr. -flpnocrr, troJr.fiprrbrx pafioror Ea reJrr.romr'rpo:rax 6onr,rue 65o ua
MeEflercfl B Teqeufie 1t-.nersero qr.rr(Jra B upo:rr.rno$aae c qucflaMu Botr$a.

ON TFIE ENHANCED RADIO BRIGFITNESS OF SOLAR POLAR REGIONS, bY
I. G. Moiseeu, y'f. ,S. Nesterou.- The resu]ts of observations of solar polar regions made in
1984-1985 by help of 22-meter radio telescope of Crimean astrophysical observatory at lva-
velengths oI 0.32, 0.82, 1.35 and' 2.25 cm are discussed. The enhanced.brightness of polar caps
detected in millimeter wave range h 1974 near previous minimum of solar activity had been
with conlidence registered at each wavelength not far from the nerv one. The south polar re-
gion had brightness temperature oI about 70, 14, t6 and 13 per cent in excess relative to the
quiet Sun level at waves above respectively when observed in the spring of 1985. The conclu-
sion hatl been drown on the basis oI data obtained that the effect of enhanced brightness is
inherent to millimeter and short centimeter wavelength enission of polar caps. This effect
is caused by increased temperature and density of polar chromosphere and changes its va-
Iue in anti-phase relative to Wolff's numbers.

B anrycre 1974r. a ltprrucxoft acrpo{uar4qecftoft o6cepraropuu AH CCCP
B xoAe Ha6firoAeurafi sa ro.nuax 0,82 tr lr35 cM c rroMorqrro 22-ne:rpoBoro paAr4o-
TeJrecHotra 6r,rna o6uapyH{elra o6racrr, rroBbrrrrerrHoft apxocrr,r,,p&cfroJroxerrH&r
EenocpeAcrBeHEo y ceBepHoro lroJrloca Coruqa [1]. Aa,rrnefiur.re uccleAoBarrr4E
B Tealenrre 11-.nernero r4lrrepBaJra 12-41 rroBBoJrrrJrr,r ycrauoBr{rr,, qro rroBr,r-
IrreEHafl flpl(oorb Ha r{I4JrJII4r,IeTpOBbIx BoJrEax IIpI4CyIqa o6IaCTfl},I y o6oux rroJrro-
coB. 3TI4 o6racrl,r aaHl4llalorlxr4porbl Br,Iue ' 60o u co croporrbr Hrlar(ux [rr4por
oHafiMJIeHbr BoEoft upory6epanqen (noloxou). ItoETpacrHocrr, r,rx ro oruorxeH;ro
r( HeBoBMyq,eEEoMy Coluqy Merrsercfl c reqeHr4eM rIr{KJra aHrr4Btrocrr{: s1iluaa
MITHI4MyMa oEr4 ltoErpacrrree. flpenrrureurne aS{eHrranHofi reMtreparyphr rroJrEp-
E6rx o6JIacrefi HaA a${extuouofi reuueparypoft nenoaMyqeHrroro Co;rnqa [ocrrr-
rarro B orAeJrr,rrbre MotrreHrr,r auaqenrft 2.103 u 3. 103 It Ira BoJrrrax 0,82 a 1,35 cu
coorBercrBeHEo. Ha B-oJrHe 0,35 crr KoHrpacr reMrreparyp 6r,rn cyqecrBeHrro
urnxre ( ,- 300 It) [2,3], r. e. c ynopoqeHueM AJIT4HbI BoJrHbr oH yMeHbrrraJrca.

3trecn o6cyx4arorcff peayJrbrarr,r sa6rrogenr.rfi norrffprrbrx pafionor Cornqa
Ea BoJrHax 0,32; 0,82; 1,35 u 2,25 ctur, flpoBeAe]rr{brx ua 22-lrerpoBoM paAr.{ore-
Jlecxone ItAO AFI CCCP s 1984-1985 rr. Onra noasors,ror ripoAJrrlrb crrer{rp
r4sJryqeHrrfl noJIflpHLIx o6nactefi B cropoEy 6oaee gnranlrbrx BoJrrr r4 rroArBep)fiAa-
Ior cyrUecrBoBar'Il4e noBbrlrleHHoft apxocru B 3TI4x o6nacrsx s6ilvafi CJre[yrcrqero
rrocJre 1976 r. r{rrHr,rNryxra ar(rr4BHocrr,r Conuqa.
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Vrilosoe pa3pelxer{Ire PT-22 cocraBJlfler 0,75'; 1,7;2,55 u 4,7' I{a BorIHax
O,32; 0,82; 1,35 u 2,25 cut coorBercrBenno. flpn na6;no4enuax rlpr{NfeuflJrl4cb
pa4r{oMerprJ c qyBcrBl,rreJrbrrocrblo oHo,IIo 0,2 }t ua naxr4oft AJrI'rHe BoJrHr,r

uprr BpeMeHrr r.rrrrerpr.rpoBaHrrfl I c. Ha6.nrcAelrr.rfl rlpoBoArrJrrrcb rlyreN{ rlpoxox(-
Aeurafl arepeB rlerrrp Arrcxa Conuqa guarpaunoft HarlpaBJIeI{Hocrr{ aHTeHHr,I

(cxanraponauuelr) BAoJrb qenrpaJrbr-roro NIeprI[I{aHa r{ rIoA paBrI{tIHr,rl,II4 rIoBI4-

r{r4oHHr,IMId yrJraMr{ fi HeMy. Taxoft BI4A cHal{r{poBaI{I{fl noBBoJIfler 6onee 'Ierro
BbrAeJrr4rb lro6r,re HeoAHopoAHocrH reN{rleparypbr y6tnau lu,u6a. Buxo4uofi cur-
HaJr pa[rloMerpoB perr{crpl{poBaJlcfl B aHaJIoroBoNI lI qlltfponou BIlAax.

Bcero 6ruro paccrlorpeHo 40 aneft ua6.rrro4eullft: t8 lnefi B llapre - lgpe.ne
1984 r. n t8 urlefi R rlapre, atrpefle, Mae r{ cenra6pe 1985 r. Ha BoJIIlax 0,82 a
1,35 cu; 4 \trs B anpeJletg85r. Ha BoJrI{e 2,25 crrttr2g:r.n s,\'Iae 1985 r. IraBorIHe
,0,32 cu, Bo nce paccrrorpeHHbre Arrrr na6;rrogenrafi o6nacrra y rloJrIocoB BbrAeJrfl-

.rr4cE, oTserJrr{Bo Ha BoJrHax 0,82-2,25 cll. Ha puc. 1, npI'IBeAeHLI rl{nusllble pe-
rrrcrporpaNlxlbl cr(aHoB qepea norlocbr Co.rIHI{a ua 2u - 0,82 cu v }':1,35 cu
s 1984 r. 14a,neperllIble HenocpeAcrBelruo no pell4crpoI'paN{NIaM Ha pl{c. l upenrr-
rrer{r{fl anresuoft reN,rfleparypr,r o6.nacrefi y rc,{i}Ioro fIoJIIoca rraA ypoBHeM rreBoS-

i\,ryrqeur{oro Co.nuqa cocraB?IJrl,r 1,4u4,596 ua soluax 0,82 u 1,35 cNI coorBercr-
rBeHHO.

I-Ia puc. 2 uonaaaurr per.r{crporpaMNrbr cnarroB rlepeB rloJrlocbr, rlocrpoeHEbIe
rro Aarrurrl{ rra6;nro4enr,rft s 1985 r, llpegctaBJIfler HecoMueHnbrft urrtepec HaJIrl-
qr,{e rroEprraHr{fl ts aror rrHrepBaJr BpeN{eHr{ r{a BoJrHe 2,25 cv (puc.2, a) uaprgy
.C ylr{e IIBBecrHbrN{ aSSeXrOnr IIoBI'IlIeEtrofi xpxocru Ha BoJIHax 7,35 (ptrC. 2,6)
m 0,82 cu (pr.rc. 2, a). fIocxoJIbKy B BeCeIIHI,Ie NIeCflqbI x Seune IIoBepHyr romnr,rft
IroJrroc Co,nuqa, I,INreHr{o ro}nHatr rroJrgplrafl o6lactr, 6r,rna nrngna B aro BpeMfi
6o;ree Holrrpacrgo, rreN'I ceBepuar (clr. puc.2, a-s).Bo eropoft noJroBrrge roAa
,c 3eunu Br{Aerr cenepur,rfi rroJrroc, rroaroNfy n cenra6pe 1985 r. orqerflr,rBee Bbr-

lerrflJrcfi cenepurrft uorapurrft pafion, qro [poAeN{oIIcrpIIpoBaIIo tra puc. 2, e.

Vpoeentpacceflr{rrflPT-22,r,e.nprreNr&r{Brytlglll4flBHerJlaBIroroJlerlecrr(a
ArIarpaMMbI I{anpaBJIeHHocTI4, Ila BoJIHax 0,82-2,25 cr,I AocraTorlHo Hl4aor(' tro-
aTOMy IIeoAEopoAHoCrI{ pacflpeAeJleHl{fl Te},I[epaTypr,r y num6a Conuqa, o6yc-
JroBJreutrbre rroBr,r[reHHoft npxocrtro rroJrflpur,rx o6nacreft, BrrAHbr Ha ar{x BoJIEax

HenocpeAgTBeEr{o Ha Banrrcflx Bbrxo4rroro cr{ruaJla paAl4oMerpoB. Ha BoJIHe

0,32 crr pacceflHr{e arlreHHr,r Boapacraer, qro Br,rBr,IBaer yMeHbIxeHI{e xpyrlllsl{br
pe"rncrpO"pa** s6nl,Ieu nralr6a II HaI( CJIeACTBI{e (3aN{aBbIBaHr,re> a{{erta Or

rroJrflpr{brx o6nacrefi, KaK aro. Brd4rro Ea pr{c. 3. Iloarouy AJrfl BbIAeJIeHT{fl cI4rEaJIa,
,o6yc,non,neuuoro rrBryqeur{eN{ rrpr,rnoJrfiprrrrx pafionon, 6r,tl [pI4MeHeIr cJleAyro=

rqlri,i upreu
Ectn paccuorperb ABr4)neHr{e [zarpailrMr,r HarlpaBJrer{Hocrrr aHTeHrr},I orEo-

,CUTE[},HO CO;TUqA [PI{ CHAH]4POBAHIIII, TO CTAHOBIITCfl flCEbIM, qTO.YqACTHI4 3A-

rrrdcr,r BbrxoAroro "rira,[a, o6oBHaceEHbIe Ha plrc' 3 xan AB tr A'B', coorBer-
,cTByroT I{aABI4}I(eFII4Io Ha JII4M6 I,I CxoAy c Hero oAIII,IM I,I TeM }fie yqacTHoM AI4a-

rpaMMLI llatrpaBJrel{Hocur, Auanou4suo ycrallaBJlltBaeTcfl cBfsr, Me)nAy yqacT-
iawu CD u C'D'. Ha ocIIoBaI{I4LI 3rl4x coo6paxeuraft 6rrra croscrpyl{poBalla
rax HaablBaelvlafl (pell4crpolpaN{I{a cuonofinoro Co;rnqa> (PCC), B l(oropoft B

HasecrBe yqacr6oB Barrr4cr{ A'B' u C'D' 6nult or:o6pameuu yqacrr(I4 IlcxoAEoro
,cr(aga AB tr CD coorsercrBeEEo, a ypoBerrb cuonofiRoro Conurla r{ [rI4pI4Ea 3a-

rrrcrr tra ypoBr{e no;nosunHoft MotrIuocrrr coxpauelrbr ranr4Mll }r{e, KaK rr- y_gqxoA-
nofi peruttpolpaMNlbl. Ilocrpoeuuag raI(I4M o6paao1r tro AaIrIlbIM pnc. 3 PCC sa-
Heceua rra HeM rutpnxooofi :ltrulrefr.

Cpaeuenze ucxoguofi cI(aEOIpaMMLM PCC - HpI4Bafl B HI4)HEeft qa0rl4

prc,3,- rro6a3brBaer, qro orr(JroueEfifl Melr{Ay rrr,IMI{ Ee trpeBblllralor 2% or ypoB-

is cuonoftEoro CoirHqn Zao Ha Bcex yqacrxax Barrr4cr{, Ba r4cltJlloaleuraerrl o6ra-
cTrr onoJlo lo)firrororo.[Ioca, r[e ucxoAnan nplrBafl npoxoArlr urrure PCC tta - 4%o

or: 766. Ecrecrnenno npeAIroJIolItI4Tt' aITo 3TO OTJIr{qIIe BblsBarro IIOBIIIIIOEHOft

apnocil,ro rorxsofi uonaprrofi BoEbr r{ ua atofi AJIr.rHe BoJrr{br. Anarorfissoe coor-
1ro11regl(e ]Ia aror{ yqacrxe Barlr.rcu BbrfroJrHflJrocb AJIf Bcex AaEHbrx na6,rro[euraft
rla BoJrrre 0,32 cu s rrae 1985 r. OcrarbHrre $ryxryarlrlrr paaEocrl{ Me}I{try perrro-
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. Yrrc. J. Puc. 4;
Fuc. l. PerzcrporparuJ\rlr clt*Hp3 BAorrb qeurparrruoro MeptrArraua Co.nnqa 2g.03 1g84 r.ffa BoJrEax 1,35 cu (a) a 0,82 crrr (6)
IIrHara aHreHHbrx reMneparyp ?a AaHa B eAr,rHflrlax aureuuofi reMrleparypbr HenoaMyuteHHoro coilHrla. ]or 

-€JIeBa, CeBep 
- cfipaBa

Pac.2. To me caMoe' trrojra puc.,l.,rra BoJrEax 2,2b cw04,04 (a);{,85 cnr (6) u 0,g2 crvr (a)27.02 t 0,82 cu 20.09 1985'r. (4 --- ------'

Puc. 3. Ilpzrrrep aarfrcu cErEaJIa or Co4uqa Ha BoJrHe 0,32 cru 06.05 1985 r. rrp4 cr(agupo-sauuu uepea uoJlrocEr - ctrJIomEaE tlr:flvfr', <pe"r"rpo"pr**, 
""o*ot"-o* 

C;;;i; :;;i;_
xoBag JrrrErrfi; BErray cnro[rroft ruuraefi uonaeana paaiocrr Me]fiAy EtrMtr

!:":!: T},r.l9!y llr-rrarus us perr{crporpaMMhr cRaHoB trepea trorrroca Coarqa (a) lr nganuor Htrx (0) (pertrcrporpaMMrr cuonofinoro CoJrEqaD ria Boilue 2,2b cwr
?a AaHa B eE,rHr'Iuax anteuuofi relrneparypbl cfioroftHoro CoJHrIa, paccroflHtre rro roprraoHTaJrbHoft ocr4 or-
cqr4TEIBaeTCE OT ero rIeHTpa, cTpeJrl(rr [ofiaSbrBaroT fiouo]fieHr.re,pa4r.rolrau6a

rporpauruofi Conuqa u PCC Ea pl4c. 3 o6yc.nonnerrEr rJraBEbrM o6paBoM EeoAEo-
poAEocr.sMil pactrpeAeJr^eurrE flpr(ocrr4 rro Arrcny Conuqa (arruinne o6nacr:ra,
DOJTOT(Ha u cafi Aailee)._eror pesyJrbrar rroArBeplr(Aqer o6uapyrxeEue IIotrpqa:flulfl.,
cAeJIaEEoe paHbrlre ua 6l4anofi AJIrrHe BoJrHBr rro AarrEbrM ua6nloleruft sa 

-asresne

Merrb[rero Ar4aMerpa [2,31.
4.,r" nrire.,r;;;'; ;;i';;na, b6yc.,roBrrer{Horo rorrb*o trorr,pEbrMrr o6,racrxuz,

EA BCEX APYTUX AJII4EAX BOJIE 6bIJIA trPI{MEHEEA trPOIIEAYPA, AEAJIOTE.IEAE OUII.
canlroft aln ?v : 0,32 cM: cocraBJrsuacr perrrcrporpaMMa crroxoftsoro cornqa,
xoropafi SareM Bbrql4TaJracb rlt3 lrcxoAEofi. Ha puc. 4 uor(aBarrbr peayJrbrarrr ra6o-ro Bbrrlr,rraEufl, \ilfr. BoJrHbr 2125 ctr. B Haqecdee ucxoAHbrx qurrr* trpr[ cocraB-
JIeErrn pfrc. -4, a cilyB\rrJta perrrcTporpaMMa, rror(a3arrEafl Ha prrc. i, o,, Cr;r_
EeErre pnc.4, au2, a tror(aBbrBaeT BJrtrflHr4e KpaE coJrEesHoro lracra ra xones;ofi

-/ztt0ac

Prc. 3.
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lllrrpr{Hrl IJIaBHOIO JIeIIeCTKa AI{aIpaMMbI EaIIpaBJIeHHocTIl aHTeIIHbli Hapv'c.' 21 ar

"Ae 
aro, as{exr He yqTeH, HOHrpacT arrreHHblx reN{neparyp noJlflprrorl ooJlacrrr

, ,aururyrqgorgro Colnqa CoCTaBJISJI sCerO 1,5 % ; ua puC. 4, a, 14e 3To BJII{EHI{g

trpaHr[qeCHII ycrpaEeHo, O6JIaCrI, B.q4rra 6o.nee xourpacrHo, I4 trpeB]'Ilxesl{e ee'

aireunoft relrneparyptt 
'cocra,,uilo 

4o/o o:r 7o6. Peay.nrrar a,aJlorl4q,oft o6-

na6orxra Derl{crporpaMMbr cr(aua qepea yrlacror rlru6a, AaleHl'rft or rIoJIIocoB'

,rprua4ro-t a p1a3. 4, 6. On CBlIAereJILcrByer HaH o6 orcyrcrnul{ logpcaHl{fl Ha'

;ri.ru6e nue no,nnpur,rx paftonoB, Tar( rr o fioppexTHocrll npl'I,.'lerreHsoro Mero4a:

oTr(JIolIeEIIfl paBHocTHoIo cI4IHaJIa oT HyJIeBoro sHaqeHI'Ig Aai-I{e Ha uara6o'rree

npyTbrx yqacrHax cr(aHorpar{rlbr He rrpeBblxIaloT sHaqeHIItr 0,01 7n6 I4 MOIyT

6rrrs o6ytloBJrer{br HepaBHoMeprlocrbro ABI{?H.IrLIfl paArroreJlecHona s6rlaar{ JII{M-

Ai ^ ue6olr,ruuun peaJIbHLIlII4 I{eo[HopoAllocrflMl{ apxoctnoft reMrleparypbl

Coluqa Ha ero Arlcr(e.
floCre BbItreJIeHI{rI 11a I(a}I{Aofi IJII{HS B9JI}IbI CI{IHaJIa, O6yC11OBISHHOIO TOJI6-

"O "o"up"u*tu 
o6naCTflIltr{, OnpeAeJIflJII'ICb npeBbIIIIeHI'Ifl aIITeHtrOfi teuuepa-

Typbr oT o6racrr, o6ycroBflegrrl,re HorlTpacroll ee flpl(ocTI{ IIO OTIIOIISHI4IO K ypoB-

srdcrroxoftrroro Coruqa, A?oo6r, r4 ee pa3ltepbr Ha ypoBrre rIoJIoBrIEIrofi Morq,ocr[
B HatrpaBJreHrrrr ro paArrycy Ar4CHa cO.nuqa II B nepIIeHAIlItyJIEpIlOM HanpaBJIe-

,rr. IirrapegHr,re seilfl.runbr r{crroJrb3oBaJrr{cb BareM A11g pacqera us6brr1a a{$ex-
rr{BHoft rer,rfleparypbr rroJrflpr{brx paftouon l{atr flpI(ocTIIoft re}Ineparypoft clloHoft-

HOIO COJIHIIa Tso corJlacHo cJIeAyIoqeNIy coorEoueEI4IO:

LT n o:n - T 
',aI( 

(I) += ''aO

r[e 1( (fu) panuo orHorxeHr{ro rroqHocrefi, .[pI{HI{MaeMbIx aEreEEOft B reilecfoM

V""" Co"irqi r{ B reJrecHol\l yrrre roJrrrprlofi o6,nactu trpr{ HaBeAeHrtvI,.a ltx qelrrpbr'

ecJrr{ rrpr4Hl4Marb Bo BHI,IMaHI{e pac[peAeJIeIII4tI flpI(ocTIILIx Te]IuepaTyp tro AI'',ICHy

a;;;rfi ; no o6racrr r{ pacceflHr.re aureHr{r,I BHe rJraBgoro Jlenecrr(a' I-Ip' oIIeE-

;;"6 (ii no, Corrrrla upuuunaJrocb croJloo6paanoe pacrpeAeJre*ue Tn6 tro ero

Al,Icfiy'aIJIEnoJIflpIIofto6.nacrr,l-IayccoRa{opltacpasMepaMllHaypoBtre
5--tr8", u rurpurr.i* oo paAr,rycy Ar{cfia r B's reptre,ArrnyJrflptroM HarrpaBJle-

Eirltrl1 B cooTBeTcTBrllrr c EaITII4NII4 I'rBMepeHI{flMI{'

Peayntrarr,r purr.ru cBeAeEbr r ta6'nrlqy, rAe yKaBaHbr: n uepnoft KoJIoEKe -
AJIr.rEa BOJrHbr, Bo BTOpofi - 

gara Ea6ilIoAeHl',rfl' B Tperbeft - upenultreHrre arl-

reuuoft reMtreparyprr d6lactu Ea[ aHretrHofi remuepatypoft .cuoxofiuoro Corsqa

nocJre yrrera ,rrrrrr" ruM6a, n uetneprofi- sEaqeEI'In K(?'")' B trflroft - IIplI-

Hflrbre trpu pacsere sEaseHnfl flpRocrIIOft reMtreparypl,I CtrOHOfiHOIO COIHIIa,

s uecroft - IIpeBbrrrreErre flpr(ocTrlotr TeMIIepaTypbl o6ilacTI'I tro oTHOIUeEI'IIO

o up*oatrrofi t6uuepatype Co.rluqa LTuo6n, B ceAbMoft - orHocl4reJlb'oe rIpeBLr-

;;il; r$6u*rrrro-fi;,if;.p;,tp' oorui" EaA vpoB,en cuomoftnoro co'nuqa'

1,35
0,82
2,25
1,35
0,82
0,32

L;4
0,9
1,3
1,6
t,[
0,7

0,16
0,11
0,13
0,18
0,14
0,10

O6cpx4enrre PeBYJIT'TaroB

Macpanueul'Ifl[aIIIIbIxTa6JII,IrlbIcJleAyeT'IIToKa-fia6conrorrrrre(LT"o6r,),rax
rr or"o"."#."i"re (-Lfn"a"l?ug) upenbllrreHllfl aS{extunuofi teuueparyp}'r ro-

;r;;;;;a;acreit ro orrrorrerrr{ro x cuoxofiuouy Conuqy [ocr]lraror ]IaKcrlMy]ra

n6nraar AJlr.r{br BOJrrr},r 1,ss "*, 
Srot peeyn'rar rroArBep}r(Aaer Br,IBoA' cAerarrHbll4

Har{r4 B [31: a{{enr,,o,u'-"""or'i npxoctr'r nprlcyu o6;Tacts'u y troJrlocoB Co;urqa

;;;;;il oOpdro* Ha MI4JrJII4Merpotsbrx llorrrlax. B oroft cB'1311 crreAyer orMerr{rr"
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8,2
6,7
4,8o,
8,6
3,7

1,97
1,65
2,69
1.,97
1,65
2,79

29.03 1984 r.

04.04 1985 r.
27.02 t9B5 r.
27.02 1985 r.
06.05 1985 r.

lr, clr Iara
A?a o6:r o/----.;--'^raO

K l?\\
?EO, 103 It ?s e6r, 103 I( A?s o6.r----.;-_tBO

8,9. 8,0
10,4
8,9
8,0
6,q



qro Ea pa[r{orrao6pax{errr{flx Conuqa, trocrpoeunbrx B anpeJre 1978 r., rra BoJrHe
2 clt [5] rar(E(e BI{AErI o6racur troBhlrxeuuoft apHocrra y rroJrrocoB, xorrr caMr{
aBropbr ue o6parlrrrl Ea aro Brrr{Maurrfl. Ha nonse 3,75 clr aror e{{exr }ra paArro-
r{aprax Coruqa n [5J yme r{eBaMereu, B To BpeME RaK Ha BoJrr.rax 0,35; 0,82 u
1,35 cu u onta6pe-neHa6pe Lg77 r. rroJlflpHr,re o6nacru Br,rAeJrflJrr4cb orrrerruBo
rlo HaIILIM AaHEr,Ix[, [pI{BeAeHtrbIM s [2, 3]. I4s aToro conocraBJreHr4fl Tar(]fie cJre-
,qyer, rrro s6rvau upeqbr[yrqero lrr{ErrlryMa ar(rr4BHocrr4 flpnocrr, nonrocou 6r,rfla
rloBlrlueHlroft n lfirnnr.rr,IerpoBoM r4 ltopornoBoJrHoBor{ car-rrr{N{erpoBor{ Ar,rana3o-
uax. Ha BoJrHax AJrr,rlrHee - 3r75 cN,r rroflprraHue nu6o orcyrcrBoBano, nz6o 6r,l.rro
Hacrorrbr(o l\IaJro, qro 6ea coornercrnyroulefi o6pa6orxu AalrHbrx oHo rre 6r,rno nra4no,

lJa uporxrxeuvu 1l .ner a{Sexu4Blrble r,rccJreAoBar{r{fl noflflpr{rrx o6racreit
B paAIlo[LIalaBoIJe rlpoBolrrJrr{cb Jrr4rrrb s HAO. 3ro cnsaaHo rJraBHr,rM o6paaou
c rent o6croflTeJrbcrBoM, rITo rroJlrocbl pacrroJrolHeHbl orretrb 6.nuaxo K Hparo Ar{cHa
Colnqa, rloBTor{y ["rrfl Br,rAeJreumg uelstrorrHoro rraflyrreHr,rfl onpy]narorqrrx r4x
o6racrefi ueo6xoqnua aI.ITelrlla c Aocrarorruo sr,rcoxofi HanpaBJreHHocrbro r{ Hr.rB-
ItIrr[ ypoBHeM pacceflIrr{rI Brre rJIaBHoro Jrerrecrr(a. Ilepeurac,renH6rN[ ycJroBraEM
orBearaer, uo rpaftneit' N{epe eqe Ha BoJrrre 0,82 cr,r, 22-r,rerporrrft pa4r,rore.nec-
xon ItAO AH CCCP. Ecnr,r xre arl{ ycJIoBI4fi I{e Br,InoJrrrrrorofl! ro coBMecrgoe
B.III{flIrIIe Hpaa Conuqa I4 pacceflHr4fl airrerrHbr Bar{acr(r4pyer e{{ex,r or "nro6ofi ne-
oAHopo,4flocrlt B pacnpeAeJreHr{r{ Tel,rleparyprr s6nr,rau nurr6a, sro 6},rro xpoAer,rog-
crpr,rpoBaHo rraMr.r AJrrr BorrrrEr 0,32 cu rra pr.rc. 3. tr4lrenno uo arofi. npnur.rne e [51
Ha BoJruax 0,7 v. 1,35 cu o6.rracur y noJIIocon He BbrAeJrflJrr{cr, }ra pa4lrouao6paxre-
uI{flx.

BeoA n gericrnr.re BLIcoHoHaqecrBerruoro 45-uerponoro paAr,roreJrecHorra
I-Io6efisrtcxoft pagr,roo6cepBaropl4l.I r fluorruu [6i uoanonurr flroucr(r{r{ pa[r4o-
acrpolroNlaM npoBecrl4 n 7984 r, Ha MI{JTJIITN{erpoBbIx BoJrHax na6"rrp4errlrn no"nnp-
nrrx o6nacreft Cotuqa, peByJIbrarLI noropr,rx rroArtsep4rlJrr4 HaJrrrarr{e rosbrlrenHoft
flpl{ocrtr B arl4x paftouax Ira BoJTIre 0,83 clr [7], Orlre-rae1{oe tr{N,rr,r pa3Jrr.rrrr4e N{e}r{Ay
r,rs}repeHrrErMr,r s [7] r{ [pr,rBoAr,rMr,rM rraN{r4 s l7-1t) r.r36urxaur,r apxocruofi reu'-
fleparypbr norxproft o6"nacflr rfo]Iter 6r,rrr urranaHo cJre4yrorqr{N{r4 npurrrrr{aMr{,
Bo-uepnrrx, oseBtlAuo, qro nprl Br,rAeJrer{r.rr4 cr{rrraJra or o6ru"r, nyre},r BErtru-
raHl4fl cr(oHcTpyl4poeaHHofi Ira ocHoBe o6rqux coo6pamenrafr <per.r.rcrporpar{rrbr
cuoHofinoro Co.rrnqa> l,Ia IrcxoAHoft perlrcrporpatnrbr HaH B orrr{carrHor,r BAecr,
cryqae, TaH I4 n [7], ntonter BHocl4Trrcfl ]rexoropafl oruu6Ha B BLraalelrrre LTaoan.
B pesytr,rare r{Horot{IrcJIeIIIIbIx peanrnaaqr.rfi rrpoqecca BbrAeJrerrr.rE cr4r.HaJra or
o6.1a91u [pll paBrl4ql{brx BBaIrNIIrbIx pacrroJroTrieHr4rrx ucxognofi per.rrcrporpaN{rrbr
lr PCC, a. Tar()fie rrltcJlerrHoro MoAeJrr4poBar-rr4fl rrpoqecca cBeprnr4 paBJrr4qHbrx
pacfipeAeJrenraft rpxocu{ oKoJro pagraonr,ru6a Colrrqa c Ar4arpaMMofi naupannen-
Hocrl{ aHreI{rrBI npr{ cHaul4poBaHr4r4 6rrno oqeneHo, qro rrprd paayrfHbrx [olyrqegr{-
flx yHasaHrlas ourr,r6Ha Moirrer [ocrr{rarrr 20% (crrr. rar(Ere pvc, 4 r.r ero o6cynrge-
Hrre B rexcre). Bo-nropr,rx, yxaaaur{oe u [7] uaxcra,ua.urnoe npeBbrrxeHr{e aHreH-
uofi tel,rneparypr,r o6nacrlr Ha[ ypoBueu cnoHofinoro Conrlqa,- a Mr,r BcerAa
,UaeM ee rfaxcrrMaJrbuoe BHaaIeHr4e,- cocraRJrrrJro onoJro 70/o s L9B4 r. Ha BoJrrre
0,83 cl'r, rrro npaHTI,IqecHI{ cotsrlaAaer c ar{aJrorr4arnofi serla-runofi, rnalrepeuuoft
Hail{r4 Ha BoJrHe 0,82 cr-r q roM }r{e ro4y (cu. ra6nurly) , xorE r4 AJrfl [pyroro rrorrroca.I OAsaxo aBTopLr [7] otorxgecrBJrnror oruorrreu],re auTerrrrbrx reMrreparyp
c orEorrreEr4eM flpnocTEbrx reMrreparyp o6.nacrr,r ra connqa. Ha carrolr gene 4.rrx
lepexoAa r( EpKocTHbIr{ reMrreparypaM sHarreruve LTuo6r Ao,rr}iiEo 6rrTI, yulloxeuo
ua road)([nqveF.r K )1, nocnorE,Ky r43ilyqeHr4e or connqa upr4Hr{Maercfl B cy-
qecrBetrHo 6onrrueu reJlectroM yrJre, qeN{ rraryqerr,re or o6ra*cru, I(ouxperuoe
sHarrerlr4e K aaefiClff or rrapaMerpoa o6nacrlr \paauepu lr {opua pacrpeAeJreEtrE
apxocrra) rr [puMel{fls[reficfl_a[renur,r (paarrepbr r.rraBr{oro Jrerrecrr(a u ypoBetrrr
pacceflHrtrr_,nue^.ero).. fiw PT-22, Harrpr4Mep, rpr4 rrpr{r{flrr,rx Bbrrue napaMerpax
o6;nactlr K(0,82): 1.,65, ecJrr{ H{e ue upunlruarr, Bo BHr{N,rarrr{e pacoeflr{r4e agreg-
rrll, ro BHaqeEr.re roa$Sraqueura [ofiysaercfl paBtrbrlr I{ : 1,29', C.negooarenr,no;
upene6perneEl,Ie pacc_etlur4eM trpI{BeJIo 6;1 e uarrrer,r cJryqae n aaHr44reHr{ro flp6ocr-
nofi reuneparypbr o6racrra na (7-7,2911,Gb):22%. IJaxoueq, ylr{e B [1i 6ruo
orN{eqeHo, rITo trpeBEIrreHI{e aHTerrr{brx reN{rreparyp noJrflprrbrx o6nacreit uag
ypoBlrerf cuoxofiroro Corrlqa MoinerMelrflrrcfl r 2 paaa oro fiun Ho Arrro, noaror{y
npaBoi\'IepEo CpaBtrI{BaTb peByJIr,raTLI ua6,rrro4enrnft na paatuquDrx [HcTpyMer{rax
ToJIt,Ho Ba Tor rxe cal,tr,rft lrtrTepBaJl Bpet{eul,r.
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Ha6nro4aeurrfi a${enr iloflpqarr4fl B npr.lnoJlflpuux o6.nacrax Co,nnqa }Ie
MolHer 6rrrr ororxAecrBJlen c o6r,r.rgbrnr rr,rlr6oebrnr [ogpqaur.reM, o]r{r4AaeNrblrlr

B MogeJrflx o4aopoguofi aruocSeprr Conurla, rar( r(ax corJracEo [8] nunr6osoe
trotrpqaur4e EaqrrHaer trpofiBJrrrbcfl r\,rexuy BoJrrrarlrr 3 u 6 crr r.r Aocrrdraer Maxcr4-
MyMa Ha 6onee grrauur,rx BoJIHax. F(poue roro, a$$exr nr,rrr6osoro rroflpqaullff
[oJrxterl npoflBJrflTr,cfl y Bcero .nuu6a B orrr{rr[e or crporo or(oJrorroJrapnoft noHa-
Jrr{Barlr{r4 Ea6JrrogaeMoro rraMrr flBJrenrrfl. Vxre nepnue na6nrogeuns o6lacreft
y noJrrocoB Conuqa oAr{oBpeMer{r{o B paAr,ro- r.r onrr4qecHorr [r{alrasouax [1] nuanra"uu
TecHyro cBflBb I{x rroBbrrrreHl{oft npHocur c ycr{JreI{Hr,INrId rrarEr{Tl{brrrlr IroJIrIMtr
B DTr{x pafionax, Aocrr4raBrrrrrN,rr{ JronaJrr,}ro corrrrr raycc. Hanontenue }Iarnr,rrl{oro
uols raxoft Harrpfl[ier.rHocrr,r ]Ia rerrJroByro nJraarfy He trpr.rBeAer H yBerI4qeHLIrc
ee spmocrrroft reuueparypr,r, rafi Han rroBbrlrenr{e xoa${uqnenra rIorJIotrleHI4E
treo6r,rxuoseuroft BoJrHbr cKolrtrencr.rpyercfl coorBercrBylonlrlu ylreHbIIreEI[eM
ero [Jrfl o6brxuoeeHuofi Bonurr. floatolry roJrbr(o EaJrr4qufl rfarHurnoro TIoJIE

HeA0orarorrHo AJrrr uonrrrueurrs flpr(ocrrr fioJrflpHr,rx pafionon ua 10-20 % s \fitil-
Jrr{MerpoBor,r u HopoTHoBoJIHoBo}I carrrrr},IeTpoBoN[ [uarlaSoEax, rAe qr.rxrorponnr,rfi
r,rexaur{Br{ r,raryrreHlrfl ne geficrnyer [a;rie B aI(Tr{BHbIx o6nacrsx c Eanprl?neH-
r{ocrrrlo MarHr{Tl.rbrx nolefi Ha rloptr[oH Br,I[re, qerl y rloJrlocoB Co;rnr1a.

Itpoue lrarflr{rHoro rIoJIfl, I,Irreerca pfl[ Apyrux npornneuuft aHTrIBHocrI{
Connqa, r(oropbre npor.rcxoAflT ts rroJrrrprrbrx pafrouax r{ rrr{elor auarot[quylo
c rroBbrrrreHrrofi pagr.roapHocrbro BaBr{currocrn or {aau tt-nernero qur(Jrq. It nulr
orHocflrcfl, r{anpr.r}rep, HopoHaJrr,Er,Ie [r,Ipbl [9] r norrputre SaHenr,r [10]. B aroft
cBfrBr.r oq0Hr, BaiI{Hr,I I4ccJreAoBaHI{fl noJrflpHblx nlar}Il4THux uo.uefi, IlpoBe[elll{lre
Cenepnr,nr ll7, 721, B peayJrbrare r{oropbrx BErEBJrer{br 6rrcrpr,re, rruorAa B Te.rentLe
gRn, xole6a[rrfl rroJrfl, rrorrru crrHxpoHHr,re y o6oux rroJrlocoB, a rar(H{e HapylreHl,Ie
6a"nauca N,rarr{rlrHbrx rroror(oB (nrarur,rtuaa (acr{L{r{erplra>) n uo,uapurrx paftouax.
Hapyruerure 6atanca NrarHrlrHbrx rroror(oB AoJriIiEo 6brrr, cssaaHo c paSoMItHy-
Tocrbro Nrarrrrrrrrblx clrJroBr,Ix rl,ruIafi, no xpafiuefi Mepe qacrr4ssoft. I4MeIrHo c
ornpbrrr,rM[ Hou{nrypaqr{flMrr rrar}rr,rrur,rx no,nefr cBtIBaubr HoqoEaJIbrIbIe Ar,rpbr -
Sarl6oilee 6ucrpl,re IIoronI{ coJIHerIHoro Berpa, HaIIpI,IMep n [13, 141. tlo I{NIeIo-

rqrrMcfl npeAcraBJreruwsxr ll4, 151 narpen xpouoctpeprr, HopoHbr r{ coJrreqlroro
BeTpa upor4sBoAr{rcE rrocpeAcrBo}r olHoro r4 Toro ffie I{cTosHl4r(a sEeprurr, Bo3-

Mo)nHo, MaIHr4ToII,IIpoAIaHa[{uqeCKI4x sonu. floeroMy rrpl,Isllsoft na6;rrc4aeuoft
agTrrBgocrrr B rroJrflpEbrx paftouax Cornqa, B Tor[ r.ucile r{ rroBbrruennoft paAI,ro-

flpROCTr4 xpoltOCseprr? CJIeAyeT IIpIIBHaTr, Btr{,qldMo, rr,rxOgnrqufi ua rny6uuur,rX
c.noes Conuqa rroror( uereuroBoft aueprr{rr, yBeruqtrBaloulr,tlicr or rlaHCIrNIyrIa

11-nersero qu1JIa r( MI{HLrMyt\,Iy, HarpeBaroqraft xpouoc{epy rn upnnogarquft
K o6paaonauraro [Jrr4TeJrbuo cyrlecrByrorqr4x ItoJrrrpElrx HopoHaJ]bHbrx AbIp.
Taxofi BBTB6A rrogrBeplr{Aaercn, Harrpr.rr,rep, Earrrr.rNrl,r Ha6JIroAeHIrflMLr, ilpI4BeAeI{-
EBrMrr B [2], cor;racuo I(oropLI]I B reseHlle 1973-1979 r.I. ap(ocrIlaa TeMtreparypa
cuoxofinoro Cotuqa Ha BoJrHe 1,35 cu Ee rdBMetrflJIa cBoero BHaqeHIrfl 6onr,rue
qeM 11a 300 It, o ro Bpe[rfl Har( flpxocrHafl reMneparypa troJlflplrblx o6.nacteft
Ba aro BpeMfl yMeHbrxr4Jracr, sa -2000 K, ra s 1979 f. 86JII4314 rlaKcl{rryMa rII4ceJr

Bo.nsSa oHI,I rrpaxruqecnll Ee BLIAeJIflJI14cT, Ha perIICrporpaMMax IIoJIflpHbIx
cHaEoB. Salrerurr, qro Ha ypoBue $oroc$eprr rto I{BlyqeHI{Io B orrrr.lqecr(oM AI,Ia-

tra3oge BaBrlcr4Mocrrr flpr(ocrr{ noJrflprrblx pafiouon ot {aau 11-lernero qIIr(JIa

ue o6napyrneso [16], B ro Bper{fl xax s [17] coo6rqarocr, o rIoBI;IIxeHIloft renuepa-
rype xp-oruoc{eprr y noJIIocoB tro AaIIIIrIN{ Ha6IIoAeHuft n rnnuu K Ca II u o6

yBeJrr{rrerrr4rr ee or rraHcr{Myt[a r( Mrrlrllr{y]\fy ll-netuero 4lrr(Jra' a n [tB] yxa.:

BbrBaeTcfl tra troBr,r[IeEIIyIo BbIcOTy trepexoAuol'o Me]riAy xll^onoc{epor'1 u Hoponoft
cJrofl IIo peayrlbraraol ua6nlogeurafi n lllnr,u.t Ne \rII )" 465 A. Yneltl'renue Br,rcorr,I

trepexoAgoro cJrofl N,rolr{er 6rrrr cssgano c BoBpacrarruerl rlJroruocrl{ B xpoN[o-

C{epe B oTO Bpe}{A, Cle4yet nogqepfiIlyrl TaI(iI{e, qro B orJlllqlle or cpe[He- I4

Irr4Br(oml4porrrbrx o6lacreft arrr,rsnocrrr, noropLle cyrqecrBylor r{aHcI4NlaJrbHo

Irec11oJILHo MecflqeB, rIoJIflpur,Ie o6;nacu't rIoBblrlleurrofi pa4uonpKocrl{ }rapaAy
c nopoHaJrLHLIMII Ar,Ipa,vlr l,r {axenar{I,I CyqecrB)IIoT'66rrbIIyrc qacTb 11-netnero
rIr4r(JIa, ucareaafl ToJIbxo n6rr,rcl,I ero rIaHclll{yrla '
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Buno4rr
flpegcranrelrErre BAecb AaEEr,re ua6.nrogeuraft uonxpunx o6racreft Conrqa

xa BoJrEax 0,32-2,25 cnt n 1984-1985 rr. tr cpaBEeEr{e rrx c r,rMerorqr{Mucfi
cBeAeIrI{ffMIr o6 anrunsocru s6nuafi troJrrocoB troaBoJrflror c[eJrarb cJre4yroque
BbrBogbr. flosumessafi fipnocrb B troJrEpubrx firanrax trpucyqa r4aryqenuro Ea
MIlJIJIuMerpoBbIx I[ Hopornux cauTuMerpoBrrx BoJrEax. Osa snilsercfi oAEr(M
ua o6qux csoficts ar(Tl{BEocrn Coruqa, [ocnoJrbr(y trpucyrcrByer B teqeutre
6olrmeft qacrfi 11-.nersero qunJra, uaMerrfiEcr r uporrano{aBg c qr(cJrarraz Bonr{a.
Tlcrosrunolvl lroBblmeunoft npxoctz AoJrlr(eu cJrylnurb paaorpeB arrvroc{eprr n
coqeraEutr c troBbrlnenrreM lrJror.rrocrr,r xporuoc{epbr B troJrflpubrx pafiouax Co,nuqa.

B aanrroseutre aBropBr Bbrpax(aror 6,raro4aprocs JI. ?I. I]nemcony Ba trpe-
,qocraBJleEr,re BoaMolnrcjcrz sa6nrcgeuuft Ea . BoJrHe 2,25 cu, VI. VT. Snnqesxo-
Ba rrpe[ocraBJreutre paArroMerpa Ea BoJrEy 0,32 cu, a rar(E(e II. C. Hunrrr,ruy -Ba yqacrue n ua6rrogeuu.frx fr. fI. B. MarseeBy ff M. C. Molrceesofi - Ba troMoqb ,

a o6pa6orne Marepuaira ra o{opmlrenuu crarbu.
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YEH 523

I4SyrIEH[rE 160-MrlHyTHbrX rryJrbcAur{m COJIHUA
IEOO?IBIiItIECKI{M METOIOM

a

O6uapylnerrbre pauee s.4E-uEjIeHce L60-rrrnryrunre rore6afius, o6ycronneusue rro6arr-
Ef,rMrr rryJrbcaqrrffMtr Coruqa, usyserbr c rosrtrr BpeEtrff LlaMeulrtrBocrlr aMrIJIIrryAhr r Saarr. H.a
.rrporfrfierrrr.r Bcero trccJreAoBaEEoro.l4-retsero uurepaari (1966-1979 rr.) n cpe4uenr fraaa-
xone6aszft cr:a6rnrua. Ograro 160-uauyrurre tryJrbcaquu Ee .EBJIErorcfi srcro rapMoulrqe-
cruur none6aruaMrr (prc. t). @aaa 160-nrnyru6rx rore6asrft troABep)r{eua ndpnaqr.rxn c ue'
p[oAoM -8,5 uec. flpnpo4a arrrx rrBMeEeEut ue uoxer 6ntr uona EcToJIRoBaEa ol4EoaEasEo'

0ro uoxer 6ntr {aaonar ru6o sactoruaa ntogyraqus uJIE r(ar(ue-ar6o 6otee.cJro}Itubre BapLIa:

qur. Amunrry4a 160-ruuuyrrbrx tryJrbcarlufi rvro4yrupoBaua r(BaBuAByxJrerEI,IMtreplroAoM,. ran,
qro AfiE 20-ro qarra coflresEoft anTtrBuocrrr aMtrJrury4a B Eeqerulre roAEr BABoe 6omue, uelr'
B serEhre. Yraaauuue Bapuaquu Ee Moryr 6mrr uorsoctuo o6ycnortesbr trBMeEeEIrffMtr B l\rar

ruroc(fepe, a AoJr]nEBI 6mtr oruecesrr n caotctsaM caMtrx uynrcaquft ra Colrqe.

, 160-MIN PULSATIONS OF THE SUN STUDIED BY GEOPHYSICAL METHOD,
by V. P. Boboua.- The effect of 160 minuten pulsations of 'the Sun which was found ear-.

Iier inlgeomagnetic ,4E-index, was investigated in short time-scale to study the variability
of the]ampliturle and the phase. Itwasrevealed thatthe mean phase is stable for a long time
(1g66-tgrg), but there exist periotlical variations with the quasiperiocl of about 8.5 monthi.
These changes might be interpretecl as phase of frequency moclirlations or sortre more complex

variations. The amplitude is modulated by the quasiperiotl of about 2 years, to that for 20th
cycle of solar activity this amplitude is at a factor of 2 larger in oclil years'than in even ones.

Tlese variatioo, 
"ooid 

not be cause completely by changes in magnetosphere and ionosphere,

so they are the in.trinsic features of solar pulsations'

Pasee 6rrno uoxaa&Eoi ero tryflbcaqlll4 Colurla c uepuoAoM 160t, o6Eapy11(eg-

sbre BtrepBble B otrrltqecrr{x Ea6JIrcAe }If,x 17,21, l1g}ngo B trpr{Eqlrtre uBysarb,
uccJre4yg. EaBeMHbre reo{trBuqecnue . IltBMepeHr,rE 13,41. Taxas BiosMo}nuocrb

BOSHr{HaeT B CBflBII c TeM, rrTo coJIIIesEbre tryJrbcaqlrr{ MoAyJIupyIoT nopoTnoBoJr-

EoBoe uB;ryqeure Colrqa (xectxuft yJlbrpa$uoJler, peEmeu). 3ro B cBolo oqepeAb
trpuBoArrr n BapuaqIII4 trpoBoAIIMoCTE E-vonoc{epu (C reM ,I{e uepuoAoM tryJlb-
carylft), .rro sbrBbrnaer rrepuoAr.rqecfttre I(aMeHeEI{fl roma B uoEoc{epnblx ronoBbrx
ctrcreMax. Jlro6rre r{BMeEeEIrflBToxoBbrx cucreMax{uxcupyrorcn reoMarE}rrEErMz

u SMepeErrflMl[.
Oio6euso yAo6ELrM AJrfl tror{cna rir u Byserrlr raxrrx a{{enron EBJrflerc€ AE-vrrr-

Aer(C, oTpa)fiaroq,ufi S.lyxryaqul{ ToI(a B IIoJIfpELIx sJlexrp6grpyffx. B netsuft
ceBog, norla uonoc{epa EeIIpepbIBHo ocBeqeua, 16-0-uuryruble tryJrr,callilIl
Corsqa n Afl-uugexce yBepeuuo o6uapyxtllBalorcfi [5]. Brr.rro EaftAeEo, qro B

EroM r{rrAel(ce trpucyrcTBylor, BIIAIitMo? II Apylge_treppIoAbI rynnCaqufi Colrrqa,^urr-
EBJreHHrre trpr4 onruqecxrrx Ha6JrrcAeurrflx [6] s granaBone treplroAoB 130-
200 r,rus [71.

flpn auanraBe orrrrrrrecnrrx Ea6JrroAeurrfi tryJlbcaqraft Corqqa 6rrno tror{aaauo,
ur.o {iaa 160-ur,ruyrubrx r(oJre6aumfi. ycroir.twBa Ea trporfl}r(eur4lr 6olee Aecatrane-,
rua.'O4uano BoIIpoc o [ocroflEcrBe {aBbI (ra 4pyrux uapaMerpoB Hoile6ag7ft y1a-
BaEEoro uepuo4a) B 6oree Koporrl{x rrnrepBaJlax BpeMeurr ocraercr EercEBIM.
g o"rrn."do* ru6rrA"tur;x L2), a raltxe B paArlor{sMepeuuxx [8] 6nr.na o6uapy-
zfieEa rlzr(JrttrrecHas Bapuaqus aMrrJruryABr 160-Ituuyrublx rtoJre6aEr,Ift c uepuoAoM
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,onoJro 27 cyr. He zcxnroqeuo, sro trapaMerpbl 160--uyrr,caqlrfi uogneplxelrbr r,I3-

r{eueHrrflM r4 c Hexoropbrrfrr [pyrrrMr{ [eprroAaMlr, B cssaI,I c arllrf rIpeAcraBJInercfl
qe.recoo6paBHbrM rrByqeHr{e BoBMo}nnbrx Bar(olroMepHocreft xBMeneurafi uapar'ret-
pon 160-ruuuyrnnix Ho;re6anraft B paBrrrrx npelrenuilrx IrHrepBaJIax. Eo"ntruofi nrac-
,cr4B oAuopoAubrx Aar{Hbrx rro AE-mnaer.cy rroaBoJrrer rlpoBecrll taxofi aHaJII{a.

Hexoropr,re ero peayJrbrarbl r4 cocratsJrflIor rlpeArvrer Hacrorlrtrero coo6uleuraa.

1. Ntrar:eprraJr I{ MeroA o6pa6ornn

Tlcxo4nr,ru Marepr4aJroM g.na o6pa6orxu 6r,rn lraccr4B ana.renufi AE-ws\exca
aa 1966-1974, 1978,1979 m. (Aauuue za 1975-1977 n. orcyrcrByror). Mate-
MaTr4qecHag trporpaN,rMa, peaJrr43yrolu,afl aJrropr4rM Kocl{Hop-aHaJrr{3a, I{e orJlr{-
qa"racb or otrr4calrHofi pauee 13, 4).

Oqenxa aMrrJrr.rryAbr r.r {aarr npo6uoro nepr4oAa (nyreu BITI,ICLIBaHT4a Kocr4Ey-
,cor4Ar,r rro MeroAy HarrNreErrrur4x r{BaApaTon) nponoquJracb IJIE [aHHEIx cyToK tro
144 roqnanr, flBJrflrorqr{ucn 10-mnnyrrl},rMr{ cpeAl{rrNrr{. CyrHlr, AJIfl ltoropr,Ix xo-
:rs 6rr o[Ho cpeArree Brraqenrre rrpeBbrrrraJro 500y, ucH.nrcsarucb rra paccMorpeurrr
(relt carurru r4cr(JrroqaJrrrcb Mr4poBbre MarHr{THr,re 6yprn) . flonyueunrre raxuu o6-
paBoM aMrrJrr{ry4br lr {aar,r r{ctroJrbaoBa illr,cb [\[rfl. uocrpoeriraa nepl4o4orpauu. ,(lx
Halr{Aoro Bnaqeurarr upo6noro neprroAa rro BceMy r{accr4By AaHHbrx crpol,rJlocb pac-
Epe,qeJreur{e uo Saaa,r,r I4 Br,rq[crflrocb coorBercrBylolqee BHaqeHI,Ie y2 (g,na wnm
,creueneft cao6o4rr). Ouo xapaxrepr4ayer orHJroHeHI4e paclpeAeJrenua {as or
paBHoMeprroro r4 cJryffirrr tuepofi HorepeHTHocrl4 AaHHoro neprroAa.

3{SeHr coJrneqHbrx ny.rrr,caqufi HaAe}I{Ho o6uapyntr.ruaercfl, rloHflTr{o, AJrfl
rro;rHocrbro ocnerlenuofi uonocSeprr. floarorry cpeAr{r{e Brraqenr{fl aMnJII{TyA r{

Saa sa 4auur,rft roA o6r,r.ruo Bblrrucflflrucb rto qerbrpeM Jrerlrr{M NrecflI{aM, Irr{Tep-
BaJr r{eurprrpoBatr orrrocr,rreJrErro [r.rr Jrerlrero coJrr{qecroffu:r^a, 22.06 Ha}r{Aoro
ro4a. B cBfrBu c tror4cnalfr4 ]\,reJrxo]racura6nrrx eapuaquft coruesHbrx rryJrbca-
qr.rfr o6pa6orxa rpoBoArrrracb r{ Arrfl 6o.nee xopornl4x rrlirepBarroB - 45 u 90 cyt.
B arou cJryqae yr(aaaHr.rbre r4HTepBaJrr,r rrepexpr,rBaJrra tsecb roA co cABrrroM sa 1 ue-
cflI{: T. e. ctraqaJra Br,rqr4cJrflJrr4cb lyz, cpeAlllle aNllJrr4Ty.qa lr Saaa 3a flrrBapE, -Mapr, BareM aa Senpa;rr,-atrpeJrb r{ r.A. 4o 4exa6pn Ha}I{[oro roAa. Bsocr.rrtr,rfi
ouucauuofi npoqe4ypofi ro4oaoft [epr4o,q ]re cxaabrBaercfl Ha rraJraraeNrDrx HLI]He
peByJrbrarax. 3ro 6nrno nponepeHo nyreM rroBTopr.rbrx nrr.rracflenufi c Mouoxpolla-
tr.rqecxofi vacrorofi, coorBercrByroiqefi ilepr4oAy 160m,010.

Orulr6xa aMrrrrr{ryAbr r.r {aau AJrfl aa,qarruoro r{rrrepBaJra ycpeAuellr{E orpeAe-
Jrffrlacb rryreM Brrlrlr,rcJrel{rlfl ilttcrtepcuu ncero r\{accrrna uafigeuru,Ix arvr[Jrr{TyA I{
{aa n npe4uoJroTfienr{r4 rrx r{eaaBrrcrrl{ocrr{ [pyr or 4pyra.Taxafl npor{eAypa crpa-
BeAJII{Ba, I(Or,qa COOTBeTCTByIOil{I4e TIaCToTHLIe paCnpeAeJIeIIIIfl ,IBJITIIOTCA OAHO-
BeprrrrrHHblMl4 I,I AocraroqHo (yBHuMrl). B 60rb[rr{HcrBe cryqaeB, r(aH [or(aBbrBaer
aHa,rrr4B, Tar(oe [peArroJroirreHr{e BrroJrtre orrpaBAarro. OguaHo B rrer(oropbrx cJry-
qaEx, r(orAa B sacroruor\,r pactrpeAeJrenr,ru tfaa r{Meercfl [Ba ]raKcr{N{yMa, Bl,rqrlc.lreu-
Hafr raxl,rlr cnoco6olr orun6xa Nroir{er 6rrrn aauurlieua. Tr.rura.IHoe BHarreHr4e oluu6-
Hr{ cpeAr{ero4oriofi a}rtrirrlryAr,r (120 guefi Jrera) cocraBrrfler 0,8-1,0 T, orno-
cr4reJrbr{afl ouru6na -30%; oulr6xa cpeAHero Buaseurrfl Saar,r oxono 0,3 pag.
flepuo4 cqr{raercn.crarrrcrr{qecxrr BHarrr4r,rr,rN,r, ecJrr{ y2 6om.rue'10 (aro coornetcr-
B-Yer BepoflTtrocrr{ paBr{oN{epHoro paclpeAeJrer{r,rfl NreHbrrre qelr 5.10-',).

'umm:"ff;x'ffi'#ff gaar'r

c reprroAoM MeHbrrre 1 ro4a
Ha prac, 1 upe4crac.rreHa treprroAorpaMl{a I60-lrr,ruyrnr,rx xone6anrafi, uocrpo-

eHrrafl c Mancr{N{aJI},Hr,Ir[ paSperrreHr{eN{, AotrycTr,rN{r,Ilt 4.nunoft pflAa; ar{aJrr{3rr-
poBaJrct r4urepBaJr s 723 cyr, rleHrprrpoaauurrft oruocr{reJrbuo 22.06 Ha}r{Aoro
ro4a (Hpranaa 2). Illrpuxonoft nu:r.uefr. (xpunari 7) noxaaau npo{urr, MorroxpoMa-
rrnsecxort qacrorbr - nocr4r{ycorrAa rreprroaa 160T010, BbrqucJTeuurrft 4na ncex
gueft, noureArxr{x B o6pa6orHy. Bragno, .rro 160-Mratryrur,re rryJrbcaqr,rr4 raMeror
cJIolr{Hyro rotrr(yrc crpyr{rypy r{ He Moryr paccN[arpr4BarbcE Kar( [pocroe raplro-
Huvecxoe xone6asue. Tonxa.s lr\rtntr (Hprnoaa 3) uoxaaunaer rrepr4oAorparrMy [rrfl
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Puc. l. Ilepro4orpanrua 160-
Mrrrryrnbrx nore6aunt
IIo neptraianrnoft ocfi - Buaqeur4e

1,2 (narn cteuenefi cro6oErr), no ro-.
plraoHraurnoft - npo6nufi [eprroA.
J - fiocr.rHycouga (neprro[ 160P,010);.
2 - ocHoBHoft Maccr4B A-E-ufi[efica
(4 Mecflqa rera); 3 - roAooHaE
HpriBaE Artr 45 nueit rocrre 01.07,'
xaxAoro ioAa

/64/t0 /60,//B ./640/2
,//eVttad, xul

/64O/6

qacrr{ JreTEero trfaccr4Ba, 45-guenur,rft r{rrrepBaJr, oTcqrrraHllr;Ift or 01.07 na;n4ol.o,
noAa. orsernzso Br4[Ho, rrro Mar(cr{Myr,r [eprroAorpaNr]rbr cr'recrr4Jrcfl BnpaBo.
fleplro4 B [aurror\l cilyqae paBeH 160m,013+0m,004. Ana.noruqna.s neprro4o-
rpalrMa, rrocTpoeHHafl arfl Mafl - r4roHfl, yHaSbrBaer Ha Belr.lsr4Ey neplroAa
160T007 -l- 0'P004. flpu aro,u Ha6rrroAaercfl crroir{Han crpynrypa, oua BLTAHa

m [iltr Apyrr{x [eprroAoB, oTr{ocflrqr4xcE r( paSJrr{qHbrrr rlHTepBaJrar,r J]eTHero ce-
3oHa, 3TI,r I{B}IeHeHrrfl tlotr{Ho paccl,rarprrBarr, Har( cucTeMarr.rqecHoe rrBrreHeHrre

Saarr nexoroporo SuxcuponauHoro fieprroAa. OAHaHo B Aer?crBureJrb]rocrr{ oHI,I
He r,roryr 6rrtr, racro.nxoBaHbr oArroaHaqrro: r{x l\,ro}r{Ho rpar(ToBarb,. r{arpr,rNrep,,
I4 HAH I4ST,IEHEIII4E SACTOTbI.

Ha pr.rc, 2 uoxasauo, Haft ?raMerrxerctr Ha rrporflirrier.rr{r{ roAa Saaa, ec;rlr yc-
JroBHo csurarr, nepr4oA SnxcuporannrrM (u AaHHoM c,ryqae 160T010, r43[reHel{Ire
ero BeJrr{qr4Hbr B Ar4arraBoHe +0T002 ue MeHfler Br,rAa rpa6r{xa). llo.rrrayacs
olr4calrHofi Br,rIUe fipoqeAypofi Bbrqr4cJrer{r4ft co criorbBs[{uM 4s-AEeBEbrr,r rdr{rep-
BaJroM, r{o}r{Ho rroryqr,rrE, sHaqeHrrfl napar{erpoB Kole6aHr,rfi [Jrfl 10 r,recflqets
ro4a (a flr{Bape-Aexa6pe 160m-xo.ire6aHr4fl He o6HapyxeHu). tr{a rpadruxa BI4A-

r{o, qro or Marr n or{Tx6pro, Hor[a al{rrJrrrryga Hore6aur4ll 6orrrue 7r3y w oru].I6na
onpeAeJrer.rrra {asrr He rrpeBbrrxaer 0,3 paA, Berr.rrrr.tra draanr r{BMeEflercfl 6oree
qer{ Ha rprr paAr4aHa. llocxonrry B cpeAHeM AJrfl Bcero r,rayqeEHoro r{HrepBaJla B

14 rrer Saaa 4na yr(aBaHrroro BrraareHrtE fiepr,roAa ocraercrr neraauesuoiil (5,5 +
+ 0,5 paA [3]), ro ecrecrBeurro [peArorromrrrr, qro Bru r4al{eHeHr{fl $aasI (u.rru
uacrorr,r) Hocnr rlr4nruqecmrafi xapanrep. tr4a paccuorpeHr{fl AaI{Hr,Ix Ba' orAeJrb-
Er,Ie ro[EI BITAHO, rrro HBaSI,Ilepr{OA TaKr4X UanreHeHr.rfi N[eHee 1r, [nr Eaxo}liAe-
Er4fi BoaMolnHoro [epr{oga Bapr,raqrafi Saarr Becr, pfl,q cyrotlHlrx Brraqelrl4ii {aa
([.na $rancr,rpoBanrroro reprro4a 160T010), roryrrennbrx AJIfl 10 uecaqen roga
(1966-1979 rr., Bcero 987 aua-reuufi), 6r,r.rr rroABepruyr KocrrHop-aua;nuay. I1po-
qe[ypa srrsr.rcreur,rfi cocroflJra B cJreAyrorqe]r: AJrE Ha]r{Aoro 10-rlecssuoro rdurep-
BaJra MeToAoM Har{Mer{brrrr{x r{BaApaToB Btrr4cr{BarracE ItoSr4]{ycoI{Aa IaHHOro
upo6uoro [epraoAa; rpaaa orc.rlrrbrBaJracb or Her(oroporo e4r{Froro EyJrb-IryHHra..
IIIar no upo6nouy [eprao[y cocraBJrrrrr 1 cyr, Ar{anaBoH frolrcxa rreprroAa cocraB-
wrn 170-370 cyr. flonyuernr,re rar(r4r{ o6paaou alrlJrr{ryAbr u Sasr,r Ha}HAoro
10-lrecs.rgoro r4HTepBara o6paBoBa;ru BTopr4rrnbrft lraccr,re, [JrE r(oroporo Br,Iql{c-
trrtrltturcb rror{aaareJrt, r(orepeuTuocrr.r (uo y2) u cpeguflfl aMrrJrl4ryAa. IepBafl uB
DTrlX BeJrr4qrru orJroxeua u {ynxqurr rrpo6noro fieprro4a Ea p.I4c'. 3,, a'. Eg,unctneu-
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'Pr.c.2. Cpe4uze Brraqeuurr auutmy4rr f r
{aau rp 160-muryrurrx Rorre6anrrfr Ha trpo-
Tflrr(eEtr4 roAa
BuaqeHras Qaarr c a[peJrfi no onrr6pl o[peAeJrfi-
rorcr c ornu6roft +0,3 paA; I - 6, B - i
Puc. 3'. Ileprogorparr.rMa, trocrpoeurra.E Me-
ToAoM'ItocuEop-aEaJruaa

o - AJrfi Bcero Maccr,rBa oaB, cpeAEr4x Ba cyrRr4,.
d 60-n.rranytur,rx nore6anufi Ang 1 0 uecsqeB. Harr(Aoro
roAa;
6 - Wn ex(e[rreBHbrx Bua.renuit uucen Bour,$a glrr
rex Jrer, norga o6pa6air,tiaercs AE-uHAeHc. IIo
ropusouTarEuoit ocr - npo6Hufi neplrog

/
6

/

Z /,:

.U1t/Z -m_{z
/4er.r4u

-lfu Eym26/ .///
EbIfi rI4H, npeBrJrxarorqufr yz : 12, coornercrByer neprroAy 250 + 10 cyt. IIpu-
Be.qeHrrafi oIrrI46I{a 6o;rr,ure, qeM Ha plrc. 3, a,-rrro Br,rBBaHo Hexoropbr}r cMefrtreHr.reM
trI{I{a [pr{ ApyII4x Bapl4arITax Tex Hie B],IquCIeHItfi: rrpl{ r,rar{epeHrru BgaseHr4fl Ire-
prloAa 160T010 + 0T0-02 rrJrrd nplr alrarrr4ae 4-10 lrecrrleB roAa rrepr{oA rro-
AyJrftt\ut4 t\rettEercfl or 240 Ao 260 cyr. yarr4rbt Bafl rlrcro nepe6pallHbrr n-ep'oo4or,
Sopuansno 8,5-r,recauurrfi unn He flBJrrercfl BHaquMbrM. Onnuno B-lrecs.ribrfi ne-
pI4oA r4sBecreH B Apyrrlx HeBaBr{cr,rr,rbrx Br{Aax rrBMepeHr.rrt: Br-Houuouerrre Me[{rrJra-
r{errroro MarHr{r}rot o [oJrfr [9], r{Hrerrcr,rBHocrrr Kopor{aJrr,Hofi Jrr,rr{r4lr 15303 A [10] ,
Bapr4arlr.rflx raJrar{Tr{qecHr4x nocMr4arecHr,rx nyuefi l11l . frx.n pacclrarprrBaer{oto
I4HrepBaJIa (1966-1979 rr.) otot replroA rlplrcyrcrByer ranlne; arr,rcJrax Bonr$a,

, qro BI4,qHo I4B rrepr{oAorpar{r{rJ pI,Ic. 3,6, xoropan flocrpoeEa cuoco6ou, aIIa.rIo-
rrrtrrrhrM 3, a, no Br,Iecro 10 uecaqeu roAa r,rcnoJrr,BotsaJrcn uornr,rfi roA, 6eB r4cnJrro-qellrIE nanux-.nr,r6o 4ner7. Hara6o.nee ana.{r,rlmrfi nlrx CoorBercrByer rrepr4oIy
247 + 3- cyr \yl: 28) . Tarnr,r o6paaou, HBaarrBocr,r{lrlrecsquHrl ,"pro4 uoali-
JIflr{I4r4 SaaH 160-,urrHyrlrr,Ix uy.rrrcaqrrfi fIBJIfleTcfl, Br4Ar4}[o, peatrnsll. Cnent,et
eqe pas noArrepHnyrr ycnounr,rfi xapal{Tep EToro BaKJrloqeHr,rfi : HaH orn{eqaJrocb,
r{eroA o6pa6orxnl rre rroBBorIfier I4cnrIoarrlrb Apyrr4e ]rcroJrHoBaHr,rrr Eroro eS{ex-
Ta - qacToTHyro r{o[yJrfrrlr{ro c Te}r irie HBa3r4rrepr{oAor{ r,r Ap.
. Boanraxaer Bonpoc, cJreAyer Jrrl orHecrrl ourcaunyro 

-{uro"yro 
MoAyJrflr{r.rro

a) nenocpegcrBerrHo R rrBr,reHeur4fiIr ItopornoBoJrHoBoro ,naryuerrri", r. e. H co6-
cTBeIrHo CoJIHerrIrLIl,r rIyJI6caI{I,Iflr,I, u.lu 6) H BapIlaI{I4flM napat{eTpoB r4ol{oc+epbr
ra roxosoficrncreltrt. Hratnec.rre4yroql{eAaHHbre r.r coo6parxeHr{rr ror(a3brBa1or, rrro
peaJrrlayercn rrepBafl r{B yxaaa}rHtrrx Boar,rorriuocreft.

1. Errno nafi4euo, qro HBaalrBocbr{rn{ecflqur,rfi nepuo4 orcyrcrByer B aMrrflrr-
ty4e {60-ru4r{yrur,rx xore6aurafi. Taxyro oco6euuocib rpyAuo rroHrrrb, ecrrrl
cTaTr, I{a ToqHy Spel{r4fl (SeMIrOrO) [por{Cxo}riAelrr.rfr aTolo ilepr4oAa.

2. B cauou AE.u:r,gexce, KaH 6r,rro ycranoBJreuo nyrer,r noorpoeHr,rg coorBer-
ctnyrcrqert neplloAorpar{Mbl AJrfi cpe4lrecyroqHrJx Buaqeurafi rnngexca, rrepr4o4
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8,5 lrec. ne o6uapyrHrrBaercfi. 3ro zcrnrosaer BoBMolnEocrb rroflBJrerrr4fi paccMar-
pr,rBaeMoro [epuoAa trprr qr4r(JrrrqecnoM cMetrIeur4rr rroJrflpubrx aJrer(Tpocrpyft or-
rrocrrreJrbno cerrl reoMarEr{Trrrrx crauqufi .

3. Ecnu 6r,r onncaunafl MoAyJrflrlraa Saarr 6r,rna crseara c r{BMerretrrreM rrapa-
MerpoB zouoc{epnr r{Jrr{ ronoBoft cracreurr, ro oArorr{nur;re Bapuaqulr ua6.ruoAa-
lracr, 6rr AJrfl Bcex treprio4oB coJrEeqr{blx ny.nlcaqufi, BbrAeJrenrrt;'x s AE-ua,qeftce
[7]. Enrro nafigeuo, qro aro He r{Meer r{ecra (uanpulrep, AJrfl rreprroAa 170T698
MoAyJrflr{lrfl $aarr c flepr{o,qoM -8,5 mec. ne o6uapymeua).

B cssara co cr(aaauHr,rM BecBMa Bepoflrro, qro MoAyrflqnr {aarr 160-unnyr-
urrx none6ar.ufi. c [eprroAoM -250 cyr a AE-ntrAefice flBJrrercr csoftcrsoM ca-
lrux no,rue6anufi sa Co.nnqe.

3. f(naerAByxJrernnfi nepno4 rraMeHeHr{fl rrapaMerpoB
I 60-nauuyrHbrx rryrrbcaurfi .

Boeuoxnoe rporrBJreurre I1-rernero qrrr(Jra

Cpe4uue Btraseuufl alrrrJrr{ryA 160-ltunyrnbrx nyJrbcaqnfi aa rog (.4r,,) (uo
qerr,IpeM Mecflqart JrerHero ceaoua) AJIfi Bcero rrccJreAyeN{oro rrtrTepBaJra Eauece-
Ebr Ha rpaSraH puc.4 Brlecre c qr4cilaMr,r Borr$a (fir), uo4cuurar{rrbrMr4 Ars Aueft,
r(orAa o6pa6arurnancn AE-vrtAexc. BuAua reHAeHqrrfl n ((trrrJroo6paauouy> lra-
Merreur{ro Aroo or roAa r{ ro4y. 3ra xapar(repHaflAeraJrr,6r,r.rra xopouro BaMerr{a B

pautrrax pe.ByJrbrarax [3], rAe B HaqecrBe rronaBareJrfi rreprro4r{qecxoro r4aMerreEr{fl
trpoBoArrMocrra lronoc{epbr npr4lrer{EJracb oru6arouqax alrrrJrr{ryA Mr4xpotryJrbca-
qufi Pc 3,/+. 9ra oco6enRocrb BacJryxtr{Baer Bnr{Marrr.rfl rro toft,upr.rurane, qro-EB-
ilfierctr yxaaarrr{eM Ha cyrqecrBoBarrre AByxJrerI{ero qr{HJra B r{BMerrenr{t Aruo,
Itraaz4nyxrrerrlft qrrr(Jr B coruessofi ar(TrlBEocrrd B rrocJreAurre ro[br o6crosre,no-
Ho r4gyqeE U2l , ?ru Bapr{arlrdrr Bogurrnaror B rrarrale 11-reruero rIr4r(Jra, fiocre-
rreHuo yBeflr4qrtBaflcr! tro aMrrJrrrryAe r{ [eprroAy r( ero Hotrr{y. AJ]fl 20-ro qunna
coilue.rgofi ar{rrrBHocrr{ }raxcrlMyMbr AByxJrerHr4x napuaqr,rfi B sucrax BonsSa npn-
xoAflrcfl B cpe,queM Ha qernrre rogrr, lirauzMyN{},r - rla Eeseruue (4nn 21-ro qlrx-
ra {aaa r{o}r{er 6r,rrr lruofi). B cnnau c arr{M peaJrbHocrE, AByxJrerur{x oapuaquft
napaMerpoB 160-uunyrubrx tryJrr,caqlrfi r 20-lr qllH.ne N{o}rier 6r,rrr uponepena
cpaBrrerrr4eM r{x cpeAHrrx xapaxrepr,rcrrlx B sernbre u EeserllEre roAbr. flepuogo-
rpaMMr,r troxaaaHbr Ea prtc. 5. HaH Br4AHo, Arfl Herrerublx JIer (Hpnnaa 1) uy.ntca-
r{Idr.r xoporuo Bhrpa}rieHr,r, orrrerruBo BaMeren }IaHCI{Myr{ (X' : 17), coorBercrByro-
rqufi uepno4y 160T010 (uueerca Aorrorrrrr{reJrsnr,rft suaqultrft nux 160T005).
Cpe4uee BuaseHr4e aMtrJrr{ryAbr cocraBJrfler A :3,0 il- 1,01. Hauporze, B qer-
Hbre roAr,r (xpunan 2) cpe4uee BlraqeHr{e aMtrrII,IryAI{ n 2,5 paaa }rerrrlrre (1 ,2 +
+ 0,8 1). E4rlnctner.rnr,rii ssaqraur,rfi rrr{r( coorBercrByer 760ry012, ua6,rrogaercs
paBMbrroe paclpeAeJrerlr,re ro {aaa,u. Peanr,soe cyrqecrBoBar{r{e raxr{x paa.nuuufr
corJTacyerca c trp[cyrcrBr{eM Brraqr{urrx (12 : 12) c[yrr{r4xoB-careJrJrr4ToB Ha
coorBercrtsyrorqeft trepr.roAorpauue (159998 u 160T03), cBI{AereJlr,ctryrorqux o6
alrnJrr4ryAHoft ruogyraqr.ru nepr4oAa 160T010 HBaar4rrepr{oAoM onoJro [Byx Jrer.

. Taxulr o6paaorr, Bapr{aqr,rrr a}rlJrrrryAbr 160-rruuytrurrx rryJrrcar{ufi c neplro4orr
OI(OJIO AByx JIeT flBJIflIoTCfl peaJILIIbIMI4.

I4ayuaeuufi nepr.rog rioporuo rraBecrerr n reo{r,ranuecnr{x EBJreurrflx. floarouy
ua nepnr,rfi BBrJrrrA ecrecrBeEur,IM r(a)fiercf trpeArroJloxielrr{e, qro orr BoBELrKaer B

aNIuJrr,lTyAe 160-rruuyrnr,rx xone6asuft uo ((BeMHrIM) il.prtsutraM, B peByJIF,Tare co-
orBercrByrotrIr,rx Baprraqufi n uonoc$epurrx roKoBLIx cl{creMax. OAuaro rar(oe
trpeAtroJroE{eEr{e i\{alroBepoflrHo rro cJIeAyroIqI4M fipuql,IHaM.

1. Cueqlralr,Hrrrr{r,r troAcqeraMr4 6rrno uafiAerro, qro qeruble u Heqeruble roAbl
EJrfi Tex guefi, uo noropbrN{Bbrsr4cflflilcfl Aruo,te orJrr4qalorcfl rro ypoBHIo reorfar-
Rr.rrnoft axrr{Brocrrr. Vxaaannoe paarl4qrde gttn Ar-aagexca He upenumaer 0,3.
Otcyrcrnrze AByxJrerrrero rlr4r(Jra B AaEEoM cryqae cBEBaEo c r{cr(Jrroqeur{eM Irpu
o6pa6orxe Anefi c AE 6orr,ue 500 y (o6a uugenca recuo Kopperrr{pyrcr). flo-
cKoJrbny, r{aK IrBBecrEo, rrpr{cyrcrBl{e AByxJrerr{ero qI{KJTa B Marrllrroc{epe z
raouoc$epe cBflBarro lrr\{eHrro c MarEr4rnoft axrrasuocrrrc (napuaql{I{ trapaMerpoB
coruesuoro netpa), trpegcraBJrflercfl MaJroBepoflTl{brM, sro6rr otrucannr,re I{a}Ie-
HeHr4E Z-.uo uorrn 6rrrr, no.iruocrbro orHeceurr K lraruuroc{epurrvr e{{extau.
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Pac. 4. Cpeguero4onne BEaqeEEE aMtrJruryA (uerupe JIerIItrx uecaqa) 4166-rore6auufr (cunom-
uar uzrur) v. \frceJr Boirr$a (,R") aa re ,r(e BpeMemsie urrepnanu (rrtpuxorax uuur,rx).
fopraonranruarr ocb - ioAbr

Puc.5. flepuo4orpamMa [rrr 160-uunyrnnx nore6auzft, trocrpoeuuaff tro Mero4y nocanop-
arraJrtrBa {nan ua puc. 1) orAeJlr,uo Ars qerrblx (2) u neverunx (-1) ret .

2. Ecr-:lr AByxJreruflfl rroAyJrflqr4fi aMrrJrr4rv[ ,Lroo urrcro reorpr,ran.recxoro [po-

plraqrar,i AJrrr B-cex rapr{ourrn corrresHr,rx nynr,caqrafi,-rrpr.rcyrcrBylorql{x B AE-
IrHAer{ce [7]. Oanaxo, aHaJrorrrq[ro ror{y Har( DTo cBofrcteeHso B-rtecnqur;M Ba-
pLIaIU4fI\,r, AJrtr HeHOTOpETX 14B TaHr4X rrepr{OAoB r(BaBr,rAByXJIeTrrflfl r{oAyJrsLII4fl OIr-
pe4errerruo orcyrcrByer (n vacruocur, AJrrr Eepr4o4a 170^,698).

VxasagHr,re apryr{eHTr,r cBr4gereJrbcrByror o ror{, qro AByxJrerr{I,Ie BapI4aI{LIr{
reo$rnar,ruecxofi upupo4r,r He Br{ocET ocr{oBrroro BHJraAa B }roAyJrflIu{rc ail,rrrJrldr-v,q
160-,urauyrnr,rx xone6anrafi. floarouy orrrlcar{rafl Brrrrre rroAyJrsllr.rE 4ormna 6rrrr
cnoficrnolr caMl,rx 160-rruuyrubrx ocqr{nJrnqufi na Coruqe.

Haxoueq, r{o}Iino BatrrerrlTr, rrro HaMeqalor{aflcfl aHTI,IHoppeJIflril{rr Me_lItAy
qr4cJraMr4 Borr{a rr cpeArreroAoB}rMr{ (no .neruerty ceaouy) aMrIJrI{Ty,qaM, Ar,,o,
BarlerEafl Ha pr4c.4, nr.r4rauo, rBJrffercfl pearr,noft.3ro cnegyer rra cpaBHeHlIfl
ctreqraaJrr,Eo o6pa6orannbrx r,raccr4BoB Aarrrrbrx Arrs Drroxrd rraxcr4N{y}ra (rpu ro4a,
1968-1970 rr.) r.r r4rrrepBarra Bper,rer{r4, rrpr4xonflrqerocfl Ha cna[ aHrr.{Brrocrll
(1972-1974 rr.). B rraxcrrr{yr{e ar(rrrB}rocrr{ Arco : 1,5 +-0,9 T, Ha craAe
Arco: 2,7 + 1,1y. Boauolr{Ho, Dro paBJrr4rrr4e r{o}r{er 6r,rrr, orsecerro B ocuoBHoM
Ba cqer 6o,ree cra6u.rrrsori {asr,r xo;ne6aurnfi upr.r [o]rr4irie]rHoft conne.rnofi axrr,rs-
Eocrr4.,(nn oxou.rareJrblroro BbIflcHeHI4fl DToro Borrpoca ueo6xoAlrMo [pr{BJrerrb
AOIOJrHr4TeJrr,Hbre Aar'rlrbre, oTHocfrqr4ecE K 27-vy qr{HJry corne.rnofi aHTr4BHocTr4.

Saxnro.Ieuue

Ilpe4ctao;rellltble B.brlrre AaEHr,re ra coo6paxrelrrrfl rroBBoJrrror c$opuyJrr{poBarE,
cJreAylou,I4e ocHoBHtrIe BLTBOAbI.

1. Xorn 160-urnnyrur,rexone6anua, na6nrogaer{bre to AE-un1excy, rtMeror rra
trporxll{eHldu 74 r.er vcrofiuranyro B cpeA}re}r $aay, n xoporxofi rrrxaJro BpeMe}rr{
$aaa no4neprxena III4HJTT{qecHr4M r4arvrer{eur4flM c rreprroAou -250 cyr. 3r'r,r Bapr{a-
IIrrI4 He conpoBolr{Aalorcfl gaMerHbIM r4BMeIreHr4eM aMnJrr.rry4br. Vnaaanubre lra-
Merreulr.a tror(a HeBoBr{o}r{Ho oAHoBEarrHo r4croJrHoBarr. 3ro ilroryr 6rrrt r.raueueulrg
qacrorr,r ;ru6o 4pyrlre 6otee cflo)r{Hbre r.r3MerJer-rr4fl rrapail,rerpoB Hore6anraft.

2. AIr.rnnuryga 160-urauyrrrr,rx ocr{rrJrJrflr{r,rfi no4neprneHa cyrqecrBenHr,rM r,ra-
MerreHrdflM c rlepl{oAor,r or(oJro AByx Jrer: Ha [porr]r{enur.l 20-ro r{r4r(Jra or qerHbrx
Jrer I{ Heqerr.rbril,r oHa r48MeHflerc.E rrpr{MepHo BIBoe; TaKoro H{e nopflAr{a lroryT
6rrrr, lrailaeuer{rdfl B 1l-rerueu I{rlKJre. Aunnury4a o6napymlrnaer renAeHrlr4ro r(
aHrr,rxop p e Jr trr\utt c yp o BHer{ co mre.ruofi ar{rrdBr{o crrt (ur.rc.n aurn B o;rr{ a ) .

3. O6a a{Senta rpr4cyrqm r4Meurro 160-lrraHyrnr,ru xore6anr,rflM Ha Cornqe r,r

Ee Moryr 6rrrr, oruecenr,r r{ Bapr4ar{r{flr,r Marr{r4roc{epr,r u uonoc(reprr.
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Bnrpaxtaro rprrauareJlr,trocrl, B. M. Bnaur{Mr{pcr(oMy, M' tr{' flygonxuuy,
B. A. I(orony ai o6cyrxgenue, a raxllte A. H' Pasxoscxolry u H. H. Creua-
Eflrr Ba rtreErrr,re 3aN{eqalrl{fl.
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AnAAEM14tT HAYII CCCP
I{3BE c'IuIfr. TtPbIMCI{o}t AC Tpo@H BI,IirE cItolt oBCEpBAT opuvr

Tou LXXVII, 1987 r.

y[,H 524.3-85+524.38

r{ccJrEIoBAHrrE XrrMmqECHoIo COCTABA
Ir rPvm 

xftEfrH3ils-r."-#?ffir 
asgr

JI. C. Jlro6unrmor, 3. A. Came4or

flpegnoxeu MeroA IrccJreAoBaEuE o6rqero ctremrpa ftoMtroEe5roB gnofiuoft clrcrgMbr,. ocEo-
saurHt Ea lrptrMeEeEua Inogeaeft amroc{ep. Mero4 rtcuonraoBaE AJrff otrpeAeJreuua $yrga-
MeETaJrbEErx trapaMerpoB E xtrMErrecRoro cocraBa KoMtroEeEroB A r,r B aoeagm n Sgr (F2 II-
III). IIo ua6rnogaeuoft ar(BuBaJleEruoft ruupzne .ruuru H, E paaEocrtr BtrAEMbrx BBeBAErrx
BeJIuqEE L*_v : nv (A) - mv (B) ycraEoBJIeEa BaBr{crrMocrr a{serruuunx reuneparyp Z16
lrycnopenuftctrJrbrrff)aecrulgganeagArBorBerrrrqurrbrAlgg:lgg(A)-lgg(B)
(puc.6)' flo pacrpegeJreutrro ouepruu B ctrenrpen Sgr onpegeJreu urrrepBaJr BoaMornEbrx BEa-
sesuft eroft Beil[quEBr (0 < A lg g < 0,5), a tro AaEEbr]r o xlrMuqecfioM cocraBe nu6pano rau-
6onee repoaruoe BEaseutre A lg g: 0,3 + 0,1. Errry coornelcrByror cJreAyrorqrre EapaMerpEr:
716:7300 It r lg g:2,6 4lrr rbuuouerra A, ?16:6200 H u lg g:2,J ArrE RoMtro-
sesra B.

'XuMzsecRrt cocraB BBeaA A Ir B ortaaarcn6fi:lts$uun co"rnerrEoMy (prac. t0), B ro BpeME
Raa craEAaprusrft asaflua. n Sgr, paecuatpvnaerrroft fian oAr.rnosnar aBeBAa, trpr.rBeJr n BEIBoAy
o6'o6qeivr Ae(fzqzre MeraJrJroB z oco6euuo Hr4Br{oM coAep}Harr.rrr Ca lr Sc (pnc,2 u 3). flonyue-
Ebr oqeEItE paccroffErra go n Sgr (d : tBO -:- 195 nc) rr Er{}r(Eero trpeAeJra treprroAa o6parqeuar
s atoft gnofiuot cl4creMe (P >,-20 ner). floraaaEo, qro paaAeJreuue araurzft no*ruosesros A iu
B r o6qelt ctrenrpe, ecJItr oEo z o6napyrxrzrrro B or4eJrbrrbrx {aaax, Ee AoJrrnuo rrpeBhrrrrar6
0,4 L.

AN ANALYSIS O'F CHEMICAL COMPOSITION AND OTHER PARAMETERS OF
THE srAR n sgrAS A BINARY SYSTEM, byZ. s. Lyubimkou, z. A. sameilou.- Amethod
for investigation of combined spectrum of binary system components based on moclel atmos-
pheres is proposed. This method was applied for determination of funtlamentalparameters
and chemical composition of A and B components of the star n Sgr 1nZ II-III). The eflec-
tive temperatures 7., and surface gravities g of stars A and B were found. as a function of
the value A log g: log g (A) - log g (B) using the observecl equivalent width of H^, and
magnitude difference Lmu : *v (A) - *v (B) (fig.6). The analysis of energy distribltion
in the spectrum of n Sgr permitted. to evaluate the interyal of possible values of A lbg g (0 (
( A log c < 0.5), and the investigation of chemical composifion yields the most probable
y6hre A log g: 0.3 t 0.1, which correspond to the following parameters: Zer : 7800 K
and log I :2.6 for component A, Zef : 6200 K and log'g: 2.3 for componenf B.

The chemical composition of stars A and B appears to be close to the solar one (fig. 10),
whereas the standard analysis of n Sgr as a single star leatls to common underabundance of
eleme+ts and especiallylow abunilance of Ca and Sc (fig. 2 and 3). The distance torsgr
(d : 180 - 195 pc) and the lower limit of orbital periocl in this binary system (P >- 20 years)
are estimated. It is shown that the lines of A and B componets in combined spectrum of
w Sgr can be separated by no more than 0.4 A unless this separation is observed in ,o*u
phases.

l. trSgr- TpofiHafl lBBeB,qa

Moge.ur arruoc{ep H EacroflrqeMy BpeMeEr(-craJrr4 ocroBrrbrM rrnorpyMegroM B
uccrreAoBaErru SBeBAEoIo xuMuqecHoro cocTaBa. C ux troMorqbro yE(e trpoaEaJrr4-
strpoBaEbl clleHrpbl MEoIrrx BBeBA. flplr atou EeflBHo trpe4rroJraraercfi, qro Bce
BTII BBeSAbI OAIlIEOqEbre, xoTE .ppe[r4 Errx, BepoETEo, r{MeroTcfl u EeoTo}r{[ecrB-
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Jreuurre ABotrbre. I4ccregonauue cler(rpon 4nofiurrx BBeaA, r(orAa Jrunmm noMflo-
EeEToB .B ctrer{Tpe cJltrBarorcfl,- TpyAEafl BaAarra, Oguano Mbr troxaxteM, qro
Aa)ile rar(ne cJrox(rrbre ctrexTpbr BtroJrEe troA4arorcfl auaJrrrBy, eciltt fr. s atoft se-
TpaArrrlr4orrroft o6nacrra [prdMeurrrr MoAeJrr4 arrrroc{ep. Ha npuuepe' BBesAr,r,r
Sgr c romoqrro paapa6oragnoft EaMrr MeroAr{nrr Mbr rrponeMoEcrprrpyeM, rrro y[a-
ercff yBuarr o6 ocsosHblx trapaMerpax u xrirMrdsecxoM cocraBe r(oMuoEeEToB,
BxoAfinlrrx n gnofinyrc cr{cre}ry.

Bsrconogucnepcnouur,re ctrenrprr romuoft BBeBAbr n Sgr (F2 II - III) :
: HR 7264 : HD '1"78524, fian r{ pauee r{ccJreAoBarEoro EaMrr [1] crepxruran-
ra 6 CMa, 6buur troilyqenrr Hacrnra ra VorcouoM [2]. Er:u aBropbr trpuBeJrr.r AaEEbre
o6 annusareuTnbrx rrrr{prrrax Mnorr4x ,r.un:,r,ft., u trocnoJrbxy Ar,rctrepcur cocraBJrxJra
2,1 Almv, rrx Marepr.raJr BtroJrEe nogxoAr{r AJrfl aHaJrEBa MeroAoM uogeneft arMoc-
{ep." -Anroprr 

[2] ne ynaaart' Ba]r(Eyrc oco6eurocrb, noropar orJrr{qaer n Sgr or
Apyrrlx rrccJreAoBaErrrx rrMrr BBeBA. 3ra oco6eHsocrr 6rrna orMeqeEa erqe n 1951 r,
Bugenruarolr [3] r4 Baxrroqaercfl B roM, uro n Sgr flB:lfr.elcrr Br{ByaJrbuo-rpofiuoft
cucreuoft. ftax 6rrno yxaaarro s [3] , osa cocror4r r4B AByx troqrr{ oAr4naxoBrrx rro
anea4uofi Berr{quue /z?.y HoMnoHenros A ra B, yrnoroe paccroflHrre MexAy r(oropbl-
ilru coc:rasrfler oxoJro 0,1"; rperrafi nounoseur C cua6ee rrx Ha Beilr{qrdEy A,rut:
: 2*,3 rr yAaJreE nh paccroautte 014". B uoc.ne4ueM, qerBeproM, r{BAaHr{r( (}ta-
raJrora fpr(r{x sBeBAD l4l [prrBeAeubr yroqueHubre cBeAeHr{E o KoMrrouerrrax
n Sgr. Vrrosoe paccroflErre rraexgy A z B^cocrasrTgr pffi : 0,093'1, a r4x BBeBA-
ubre BeJrr4qrrrbr coBrraAaror, r. e. Lm : 0,0. B [4] ne yroqnrercfl, xaHofi cra-
creMe - nraayanr,uoft, {ororpa{usecnofi railra 6ononerpnuecnofi - coorBerbr-
Byer paBrrocrs Lm: 0 (uueercfl Jrr{rrrb ccbrJrr(a na neony6,irrrnoBauEbre AaHEbIe
C. Worley). O4naxo n 4anr,nefilreM Mbr Ee noryqflM BaMerEbrx trorepr, B roqnocrlr,
ectu 6ygem cvlltatr,, qTo perlb rrAer o Br{syaJrr,Hblx Ber[srrEax; T..e. *, (A) -mv (B): 0. flocxoJlr,Hy troJrHaE BBeBAEafl. reilt4rrnua ZT89 otrpeAeJlflercfl B

ocnoBnoM cBerr{Mocrbro KoMuonelrros A v B, uerpy4uo [oAcqurarb, qro *, (A) :
:rmv (B) : 3?6. f(oilruonesr Cr,rueerBerr,rqugy mv (C):6ry0 u y4aren orA
r B na paccronuue 0,4".

lla npuneAeurrbrx AaEEhrx cJreAyer Baxtsrrft BhrBoA: na6nro4aeurrfi cuextp
n Sgr {axruvecHn flBfifierctr nou6uraqrzefi cnextpoB RoMrroEeutos A ra B. [efi-'
crBrrreJrbEo, yrJroBoe paccroflrlrre P.rg croJlr MaJro, qro cleHTporpa{ Mo}I{er Ba-
perrrcrpr.rpoBarr, Jrr{rrrb o6rquft cler(Tp snea4 A lr B; 6reex}r(eBBeBAbr C uar.{Eoro
cra6ed, .reM A u B, noaror,ry ee r,ruflrrtteM Mo)ntro upeue6peur (uerpyguo troAcqu-
Tarb, qro n {nnmpe 7 ocneqenuocrb or xorruoneirra C coctannset rorr,ro 5%
cyrrruapuofi ocBerrlenlrocrra or A r,r B).

flo-nuguMoMy, noMrroueuThr A u B o6paayror {raarauecxu cBflBauuyro napy.
Osesr MaJra BepofiTrrocrb roro, qro ABe crorb ,rpr(I4e I{ otrrruaxoBbre rro 6.uecxy
BBeBALT crysafino onaBaJrlrcb Ha croJlb MaJroM paccroflErrlr pAB : 0,1" 4pyr ot
Apyra. trllBsecrnoe ycJIoBr.Ie 3r?rxesa (cu., uaupramep, [5])

lg pe, < 2,8 - O,2my (AB),

noropoe uprrMeHflror gnr or6opa BoaMolr{rrbrx Sraauvecxnx trap cpeAl,r BI{ByaJrb-
lurrx 4noftuhrx BBeBA, B cilyqae n Sgr. nrruoJrnflercfl c 60rr,rurau BarracoM, sro rart-
')fie troArBep)r{Aaer {raaravecxyro cBflBb Me}+(Ay A u B.

Ilrax, r,rrr upuxo4rrM r( BbIBoAy, qro ctrexrp n Sgr, rloJryrreHur,rfr's[2], neo6-
xOArdMO aEaJIIIBIIpoBaTL I(aK cnel(Tp AnOfiuofi CI4creMbI, coC:ronu1efi fis AByx
BBSBA oArrrraxosofi BeJrrtqrrur,I mv (A) - nlv (B) : 3'l'6. Itan 6yget rlonaaalro
Htr{rrre, [epr{oA op6raranruoro ABr{?r(eurrr B arofi cr4creMe cocraBJr,fler.Ee Meree
20 uer. [ame upu 6;raronpr4flTuoM rroJro?fienrrr{ trJrocxocrrr op6rarrr oruocrrreJlr,Ho
ua6nrogar:ern picrrleureHrre c[er(rpaJrbubrx ;ltrr.mfr. r(oMtroHeHToB Momer 6rrm o6-
Eapy)fieHo [aJrexo He Bo Bcex {aaax r{ Jrrarrrb c loMou{bro c[er(rporpaMM Aocraroq-
Eo Bbrcoxoro paaperreHus. B r,rcno.nnaonaEnofisauz pa6ote }tactnr,r u Votcosa [2]
Er{r(al(r4x yxaaanufi He paaABoenr4e tvuwft B crlexrpe n Sgr ue cogep1r1rrtca. flo-
cr(oJrbr(y rre y[aeTca paBleJII{TL trrfrrrv''a. I(oMtroHeEToa A ra B, urr 6y4errr paccMaT-
prtBarr, trprrBegerrubre B 121 oHBrzrBaJreETEbre uupr{Hbr RaK xou6ranaqraro er(Br4Ba-

JTeETIIbTX IlrrprrE IraSBaErrrJx ItoMtroHeEToB.
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Ilpexr4e qeM uccreAoBarr, nou6r.rrurponaunrrfi cnexrp A ra B, noJre3rro BErloJr-
Hr{Tb aHaJrr4S r4Meroqr.rxcfl AaHrrbrx [pr4 rrpe[floJro?fieHr4r{, qro Jtr Sg. _ oAuHoq_
r{afl SBeBAa. Be4r, uueuuo rax, cr(opee Bcero, r{rrrepnperr4pouurr"u"6ut ,rr6ro4u-
,un fi, Sgr,^ec"rru 6rr paccror,r.re Ao uee 6rrno, rrurprriep, , B prr, 6onrme tr"iu"6'rrecx ee c 2'Tg yuq"r 69 ao 5.?3, a yrJroBoe paccroflHr4e pln MelHAf A u B v*ur.[-
rur{JrocE, 6rr go 0,03"). flo4o6uaa crrryar{r{H, HorAa pearrE,Ho cyx{ecrtsvrorqr.re rnofi-
r{r,Ie S80B46I He [poflBJrflror ce6s HIl HaH Bl4ayaJrr,Ho-4nortur,re, Hrd Kar( cle1TpaJrb-
no-4eofintre r{, cJIeAoBareJrrrHo, nprr aHaJII4Be xl4N,Iu.recKoro cocraBa r4rrreprlperr,I-
pylorcf, HaH oAI{HoqHbIe BBeBAr,r, BepoflTrro, }re croJrrr y}n peAHa n acrpo$uauHe.
Taxas I{I{Teprlperal{Lrtr N{oil{er npr4BoArdrr x oruz6xalr " oop"4"oreMo}r coAepg{ar
HI4I'I aJIeNIeEToB rr ,qallie x {r.rnrr,rnur,rM al-roMaJrl,rflNf xr4N{r{secxoro cocraBa. Brrgc-
HI4TI, ArOT B0rrpoc l[oi{iHo ]ra IIpr4r,repe n Sgr, Hor[a r{br roqHo sHae]\,r, .rro ua6110-gaelrrrft cnerrp - pealz;11urur HaJrolr{eHr4rr clexrpoB AByx BBeBA.

Becl n^ocne4yrorqlrfi aHaJTLIB 6rtn srrnolHeH rra ocr{oBe nto4eneft aruocseprtypYla [_6], pacserbr trpoBoAr,rJrr{cb }ra 3BM EC-l033 HpuucHoft acrpo{raer,ri-
secxoft o6cepearopr.rn.

2. Auarua xr Sgr ram oAr,rHosnofi BBeBAhr

Mr,r nr,ruolru{Jll4 rloJIIroe ltccre4oaaulre ar,uocSepr,r n Sgr [pr4 npe4uoJro]rierrr4rd,qro 3To oAuHoqHafl sBeBAa. l4eto4nxa raxoro rlccJreAoBar{ras ounCarla e [7]. CHa-qarla Mbr onpe[eJII4JrLr ocHoBrrIJe IIapa],rerpLr r{oAeJrr4 arlroc{epr,r- aSseKrnuuyro
Terfilepar)/pY TeQ u ycHopelrl4e cI4JIrJ rtI]riecrr,r g. ["nn etoro'ciyrur{Jra Ar4arpar,rr{aTrfi - ]g g, ,rprr.AeHr.rafi rra pr.rc. 1. Ilpra ee rocrpoeH* onoi"puorrrurin gurr_
nr,re na6nro4enlrfi r.r sbrqlacreurrii no. cne4yioulr.rN,r xapar{repr"rrr,u,ir 1) ornorreurne
rroronoB F7,B trrrunax Borrrr 1,": 4637 A rr 3636 A; 2) {ororrerplr.recxuft r4rr4er(c
lcrl u uerr,rpexqnernoit cr4crel,re uuby (ou cno6o4en o, "riorm Nre]r{BBeaAHoro no-
r'.rrouleur'ra); 3) npo{lr;rn 6a.rrrueporcxr,rx nr,rnrafi IJ, r,r H6. Ha6.nro4aeur,re rroronrr
F7, [,nn n Sgr'^lr-eugpenu n IB] , npo{rnnn Hy r.l H6 .rp.qcrurr"rru, o [2] , u ,"u.ruor*.
[c11 : c, - 0,2 (b - A) : !",,023 roryrrego crorrorrl6ro *ururo,iui'g] . Hu o"ro-
BaHr.rr4 plrc. 1 6r,rrn nprar.srrr napalrerpr,r Zr,p : 6750 It u lg g :2,25.

_cne41r,g1 orMerr.{TE , qro Ha aTox{ oTarre rrr4xanrdx arpoa";rreurft 4uoiicr"eHuocrun Sgr ne_o6napynrr,rr:aercs._Ilo paa6pocy rorrex rrepeceqerrr,, ,i pr". 1 nra4uo,qro oIIIu6HI'I oEpeAeJreHlIn TNt u lg g car{bre o6r,r.rrrire r4 cocraBJrflror coorBercr-
BeHIIo +150 It u l--0,2. Vqr.rtr,ruas arra orrrrr6Hu, a raHirie florpe[rHocrr4 crre1r-
pa;rr,nofr H;laccra$nHaru.ru, ilbr r,ro;,Het{ yrtsep)rtAarb,.rro uaii4egHbre BrraaleHrdfl
7o6 r'l lg g I{axoAffTCfl ts coorBercrllr4rr co oner{TpaJrbrlbrr,r rr4rroN,r r.r r(JraccoM cBerr.r-
r{octr4 r,rccJreAyeMofi anea4r,r (F2 II - III).

CJre4yrorqrnfi ararl - ero alraJrrra mraxpotyp6ylerrrHocrrd. Cxopoc,rr r{r{Hpo-
ryp6yreurrrocrr,r [1 yAaerctr onpeAe,'rr4rb rre3ar]r.rctrrro [o Jrr{}rr.rfltr Fe I u }-e jt.
ftax u B..cJryrrae 6 c[4a [1], paciuarprmarrr,rcb ABe BoBrro]riuocrr,r: 1) cHopocrr [1n arrroc(repe [ocrosHr{a; 2) cnopocri g, Mer.rfiercrr c rfl1zfiuue6. Edr^u.rooomrii
f1 : consf, ror4a [o Jrrrnr4rrr,r 1,'e I uoJry.raergg Bgaqenue [1 :7,i 

"*/", u 
"oJrr{}rr,rflNr Fe II 7,0 xr/c; u cpeAuerr ororrrrro rprluflrr, g, : i,ZB"xu/c. Taxan BeJrr4-

ur'rr'ra [1 srnseris o6rrruoft 4ra ]'-ceepxrr.maHroB, o[rraKo AJrfl BBea,qbr HJracca cBe-
rrir{ocrr{ II - III r{oiriHo 6rrno oinr,rgarr,6oree rrrr3nr4x rrruru,rrft g,.

Ec;rrr,r cropocrr [, saBrrclrr or olrr{qecHofr r.,rry6lrurr r, rorAa aru'i Sgr noly-qaercfi po^cr [1 Bo Bueru]rr{x crrorrx npr{Mepuo or Buaqeur.rs Et:5,5 xlrtic upn
Tso.oo : 10-1 [o E, : 12 xu/c npn.ruooo : 10-u, npraueNr rro rr,rHr4fiu Fe I u Fe II
uafi4eurr 6.rrr.raHlre BaBrrcrlil{ocrr.r (a4ecr, iry6r.rua 

.ruo*oo 
coo"uercrByer AJrrrlre BoJr-nu 5000 A). Pauee no4o6nui? xoA Er (r)"6r,rn o6uap1,11qs11 ar" prgu ir-"rupr."rn-

raI{ToB, Itoropble 6r,t,nr,r ucc;reAoBarllrl Tex'r }Ite il,reroAoM, a Iregoroprrle Aa}r{e 11o
Tel\'r )I{e cleHrparlrrlrblrf AaHrlblrr [21. flpr.rueuaTeJrr,Ho, qTo cKopocri nrunporyp6y-
JleHrHocrrd y ru Sgr ua rny6nrrax rsooo < 0,1 onaaaJTacb n",.Le, qeM y ru"ri i.-
cBepxrrrrauroB, Kar{ a Car, r Car, o Lep r.r ? Cyg (cn. Il0J). Bonee BrJcoHr e cno-poclr{ o6uapyxieu'r rrr.rlrr6 y flpnrrx cnepxu,rra-n'roe 6 cMa [1] n p cas [11].

Tannrr o6paaou, [poaHarrrdar,rpoBa]r ulrnporyp6yrarrrno"ru B rrpeArroJroi(e-
III,II{' qTO N SgT 

- 
OAI{FIO.IHA'I 3I]E3AA, MI,I NPI4IIIJII,I H SAHJIIOqEII4IO, IITO BEII4IIUHA

[1 y aroft BBeBAr,r rtrracca cBerr4r,rocrrr II --iII Barracryro 4uria ,p.oorflraer glra-
qeHI'I.E [1 y cnepxrl4lar:IToB ToIO ]Iie cIeI(rpaJIbI{o"O ,roa F. llpraveu BTJB9A o BLr-

4*



coHoft cfiopocrr4 Mr,rHporyp6yJreHrHocrr.r y
n Sgr ue BaRI{OI4T or roro, cqr4Tarr, [y uocro-
snnofi uJrr4 MeHflrorqeftcn c rny6uuofr. Boe-
Molr{Eo, BAecb y}fie trpoflBr,rJracr, gnoficroeu-
Hocrb n Sgr, He yqreuEatr B pacqerax.

Halr6o.lree r,rHTepeceu aaHnrcqtare.nrsbrft
ararr - agalrr,ra xuMurrecxofo cocTaBa. Ha
ocnoBe MoAeJrr4 arlroc{epu c [apaMerpaMrr
To6 : 6750 It u lg g : 2,25 ro DnBrrBa-
Jrenrrr,rlr [rr4pr4uaM, np]lBeAeHHbrM s l2l,
Mbr onpe[eJrraJrr.r coAepx{anrne 16 aJreMeuroB.
Hax z B cryqae 6 CMA Ul ,ann auaJrrraa or-
6up aruct rro BoBMolr{trocrr.r ge6neEAI4poBatr-

6/// 6t/0 ,7/// lrr,K nsre ilvruu..

puc. t. ,{uarpanua 
^nr 

or,r.o.nu*ru'r -,."oj-?Yy-:111Xi:ffBvJlbrarhr' 
tronvqeE-

T^x vr lgg, norAa ;"#"i^:;il"r: r{ble npn uafigeuuofi saBlrcl{Mocru f I or r5e66'rw 
*rr- ru.rru Ha pr'lc' 2 npe4ctanJleHa pasHocrb co[ep-prrBaerc' xan ogtluov 

- ,*(aEuI4 EJreMer{ToB B BBeBAe z conuqe, t. e.
TO.lXa coorlercrByeT ilpI,IHnToil IIOAeJII,I aTb

troAqepxHyrr,, qro BHaqeHI4fl lg e g;ra a Sgr
v. Arrfi Co;ruqa coorBercrByror oAuofi rn ,ofi xe cucrerte cIrJI ocqltJlJraiopoa .irur.trk-

Oruerulr Tamlr{e, qro coAepmaulle aJIeMeHToB Aaercs n o6r,rsuoft lorapr,r{,lrra-
secxofi rrr(aJle, rAe ArIfl Bo4opoAa rprrlrflro 1g' e (H) - 72,00.

flpz paccyorpenlIl4 puc.2 BbIAeJIflIorcs Ane oco6eHIIocrl{. Bo-nepnr,rx, coAep-
)fiaIII{e BCQX I4CCJI0AOBaHI{bIX AJI9MOETOB OHaBaJIOCF, IIOIII{}I{0I{HbIM OTEOCI4TOJIbtrO

Conuqa, rrpr4qeM n 6o;rr,ruuncrBe cryrlaeB paaHocrb 19 errsg" - ]g uo aar(Jrloqeua
n npe4e.rrai or -0,05 go -0,5. Bo-ntopnx, caur,rfi 6onsuoft Ae$raqur o6nap^ymeu

AJrfl HaJrbqr{fi Itt c6al{gl4fl, Orr CoCTaBJIEeT COOTBeTCTBenuO -0,58 n -0,73. Orru-
que B coAeplHaErrrr Ca u Sc or corEerrHBix anasesl4ft ycraFlaBJll4Baercs yBepeHEo,
z ero seniaa olrncrt:atr,cryuafinrrlru oruu6xaMra. Benz.Iuna lg e (Ca) nafi4eua
tro [recrrd iususlr Ca I c anBI4BaJIetrrHbII\{Il IxI{pI4uavlw Wy < 150 uA, a ne"nuuu-
ua lg e (Sc) - to 5 r-yluur.Lu Sc II c rurpl{Ha}Ila lry\ < 200 ruA. pto nunlrra ynte-
peuuofi u uanofi r{HTer{crrBHoc"ttrr, Lt noaroMy rrx BT,IYI{cJIeHIafl lre oseHb qyBcrBu-

TeJrbrrbl r( HeToqEocTfllvr B cr(opocrl4 uuHporyp6yJIeETEOCrI4 Er U B Berl4rrlrEe Ba-

ryxanr,rfi ?; EafiAeHEbrfi uo sunr paa6poc B BuaqeH_I{flx lg e (Ca) ll lg e (Sc) MaJr rlo
cpaBueur4lo c o6uapyxreuurru 4e$raqr4roM Ca ra Sc.

O6rqee rrour4)r{eHne co[ep]r{anr.rfl aJreMeHron y n Sgr cpaBrrdreJrbHo treBeJrrrxo'
14 ero IroH{Iro 6r,rno 6w o1r,r.ctturb coorBercrByIouII4M HeAocrarnorf ]reraJTiroB B ToM

[epBOrraSaILEoM BetqecTBe, I,Its ltoTopolo csoplrrapoeaJ]acb sBeBAa. OAuaxo tro-
troJrEr,rreJrLEoe rrourl)I{eHr{e B coAep}flaulru Ca u Sc coneplrelrno rrerl{rlllquo AJIfl
BBeBA CToJIL BbICOHofi CBSTLIMOCTI,I. Hax I43BeCrHo,4e$uqut Ca u SC paccl'IaTpl{-
BaeTcfl fiar( xapa1tepur,Ifi rrpr{BIIaH Am-anea4, oAHaI(o 3TI4 sBeBAI;I HaxoAflTcfi
r,6mtev r;naauoft nocJreAoBareJrbrrocrr4 ra o6rr.ruo r{}Ieror ycr(opeulrfl cI4Jrr,I Tfl}r(ecrl{
lg g : 3,5 -+ 4,0. B ro )I{e Bpeltfi !,IItt fi Sgr urr HaIIIJII4 sHaqeglle 1g g : 2,25,
Horopoe cBr4AereJrbcrByer o 6o.ntruofi y[aJreHHocrll or rJraBHoii nocleAoBare"rrb-
EOCTI4.

Mr,r uonr,rraJrrrcr, BbltrcHr,rrb, Her nlr Haxofi-sr,r6y4s cofre.rr IIeEiAy ne,nu'rltrofi
lg u, s*, - lg uo AJrfi paaur,rx aJrelrelrros ra oco6errHocrflil{Ir l{c[o.[r,3oBar{IlElx
CneI(TpaJILHr,tx nr.rur.rft. Oxaaalocr,, sTo aTa BeJIr'IqI{Ha r{e cBflSarra c uonuaaqr'refi;
HaI( BT4AIIO IdB pIIC. 2, ora npr,r6nr.razreJlr,rro oAI,IEaI(OBa, I{a[pI4Mep AJIfl Mg I ll
Si II, grrr Ca I lr Sc II (co4eplriaur{e Mg u Ca oilpeAerreuo roJrbxo no nefirpanr-
Hr,rM, a Si u Sc - ToJrr,Ho rro r{oHr{BoBaHHhrM arontar,r). He yctanonJleFlo raK}I{e
BaBr4crrMocrr4 or AJrr4Hbr BoJrHbr ,rranlrfi. 3aro o6napyxtl,rJlacb ltoppeJrflI{I'Ifl c rlo-
TSIIUITaJI9M BoB6yI{AeHI,Ifl HIrTI{HeIo ypoBHfl 1. ,(eficrnureJlbno, y Tex gJIe}IeHroB,

AJIfl r(oropr,rx coAeplr{aHue Ig e oxaaarrocr, HI4}I{e coJrlrerluoro rle 6o;ree ueu ua 0,2,
paccMoTpeHr{bre Har,rr4 JttlHlrlt r4}reloT cpaBIlI4TeJrbHO BT,ICOI(I4e rIOTeIIIII4aJIbr noa6ym-

i"tru y) a aB (C, Mg, Si, Cr, Nif. V areuen:roB ?He c nau6onrurrnu ge$uqr,r-

ToM, frpeBrJrrrarcrlr4M 0,5, rr.rnltr.r r.rrrelor HI4Br(I4e uoreHql{aJrbl noa6yni4errufl. X <
12 eB (Ca, Sc, Y, Zr, Ba). Ognaxo, ftaH 6yger rol(aBano HII)I{e, ilpII I{3I{eHeHI{ld

cxopocrr4 uraxporyp6yJreHTHocrrr BaBr4cr4r{ocrr, or t r{o?fier crarb He croJIl' sssofi.
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Pyc. 2. Xutvrlrsecnrft cocrao n Sgr,
pacclrorperruot Rax oArruorluaff BBeB-

Aa, BrCpaBIIeErrrI C COJTTIeTIELTM COCTa-
BoM trprr trpeAtroJrolr{euuu [1 : [; (t)
CBerrr,rc HplE{Hrr coorBercrByror ir{eHee r{a-
Aelr{}rbrM oUeHHaM lg e, floryqenubrM rro oA-
Hor?-Asyr{ c[eHTpaJrr,]rr,rM Jrr.rHrrfl r\r. Illrpuxo-
aan (Hy.nenaa) Jrrrurr.a coorBercrByer corueq-
Holry coAepH{aHrrro sJreMeIIToB

lg €zsd;lg €o

o
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-10 csi
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"-4''

-10

Puc.3. XzMrlsecnflft cocraq n Sgr, paccrrorpexnoft rtan oAr.rnoqHaf BBeBAa, B cpaBrreH]rr{ c"
corneqHblM cocraBolt npu Et : const : 7,25 xru/c (a) u 5,0 tuu/c (6)

Flauouuralr, qro pr{c. 2 ro.rryuen,qrfl c.rlyqafl, r(orAa f I aanr,rczr or r, NIbr trpo-
BeJrr4 aHaJrr4s xr4MllqecHoro cocraBa n Sgr xax oAr4HoqHoft sBesAbr raH1lre upr{ Apy-
roM rrpeAtroJrolfieHr4r4 o cr(opocrr{ ir.rraxporyp6yJrerrrr{ocrr{, KorAaE, (r) : const.
Ha puc.3 upe4crarreHr,r peayJrr,rarbrpacqeroB trrrr AByx BaprraHroB: 11 :7,25
ra 5,0 rnr/c. flepnoe r4B arr4x suasenufi 6ruo uafigeHo Bbrrle ro Jrr{Hr4flM Fe I u
Fe IL ItaH eraAno r4B pr4c. 3, a, u. B aroM cryqae [onyqns1"" o6rqr.rft Ae{uqr.rr are-
MeHToB upra oco6eruro HI4SI{oM coAep}I{alrr4lr Ca u Sc. Paanlrqa c corHerrHbrM co-
AEP}I{AHIIEM AA?I{E HECHOJII,HO YBEJII,IIII4TACb NO CPABHEHI4IO C PI{C. 2, tAH I{AI{ HA
Tex orT[secHr4x rJry6I4Hax T, rAe o6paayloTcfl cJra6Ere r.r yr{epeHHbre Jrr,rHrrrr, Ba-
MeHa 3IIaqer.ufr. 11 (r) ua [s - 7,25 Hu/c npr.raerra K yBerrr4rreHrrro oHopocrr,r ]rr{Hpo-
ryp6yreHrHocrr.r.

tr{ntepecno, rrro ecJrrl rrpld onpe4eJreHrrr{ [1 or6poclrrb Hecl{oJrr]no nar,r6o.nee
cr.rJrbHbrx nuuuft Fe I u Fe II, Aaroqr{x sauernr,rft BHJTaA n !1, rorga BN.rccro BHa-
qeHl{fl 7,25,t:lc xlbr noryqr,rM Er : 5,0 Hr'r/c. Pac.{er cogep}naHr4r aJreMeuror 6rrr
rroBropeu v l,ilx atofi cxopocrr4 Mr.rnporyp6ynenrr.rocur (cu. prdc. 3,6) . PaaHuqa
c corHerIHEIM xuMI,IqecHI4Nr cocraBoN,r Bar{erHo yMeHbIUr{JIacb, o[HaHo Ca u Sc no-
npelr{HeMy uoHasbrBaror car,il,rfi 6onnuofi [esuqur. 34ecs y]r{e Her croJrb flBHoft
cBflBrr Melr{Ay BeJII{quHoft lg efisg, - 1g eo r{ noreHrtrr4aJror,r Bo36yirrAeHr{fl X,
Koroparr 6rr.na orueqeHa rrprr paccN{orpeHurr p\rc.2; naupralrep, Y u Ba o ary
SaBI4CI,I},IOCTr, ylrte He yr(JraAr,IBarorcfl,. ouenra4no, sro Ha orrpeAeJrrreMoe coAep-
)fiaur{e lg e uapagy c x Btr4trer n sr,r6op [;. Oguaxo oruocr4reJrbuufi gedruqr,rr Ca
t Sc upz arolr coxpaHrrercrr.

Boauunaet [o[o3peHl4e, qro [pe4oTBJrerrHbre ]ra prlc. 2 z 3 anouaJrrlr4 xr.rrrr.rale-
cxoro cocraBa n Sgr {uxrrnnnrr I,I qro oHr,r rroEBr4Jrr,rcb ts peayJrr;Tare roro, rrro
crler(rp gr:ofiuofi SBeBALr arraJrl{BrlpoBaJrc.s HaH cnerrrp o4unounofi BBeBAbr, Hr,r;ne
MbI IIOIIITITaeMCfI OTBeTI4Tb Ha BOIIpOUT MOTyTJII4 I{OMrrOHenrrr A n B uC}xregyerrOft.
4uofiuoft cracreMEl r4r[err, HopMaJrrHr,rft xrnlrr.r.recxuft cocran.

---.---*-;----
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3. Mem4 aHaJrI{Ba crrerTpaJlbHhrx
u $olonrerputrecrux xapanTepl,Icrltr 4nofinofi BBeBAhr

14rax, ua6,nrogaerubre cner(TpaJrbHbre I{ SorouetpuvecHLre xapar(TepcrI4Krr
n Sgr uu 6ygeu paccMarpr4BarE, HaH Hbu6uuaqulo aHarorusHLIx xapaxrepl{crr.IH

AByx BBeBA, r(oMlroHeHron A lr B. Ilocxorbty nlv (A) : mv (B), r'e. flpnocrb
Ho1rnoHeHToB oAr{Haxoaa, 6ygeu [Jrfl onpe[eJreHHocrl{ cqr{Tarb rounoueutolt A
6o.rree ropgqyro BBeBAy, SaAaqa cocror{T B ToM, .ITo6rr Ha ocHoBe llN{elotrIl{xcfl

,qarrHr,rx yHaBarb -tsoBMoiflHbIe SHasenus T16 ll lg g Ailfl o6oux I(OMII6HeHTOB I{

rrorrblTarbcfl orlpeAeJlrrrb rrx xl4Ml{qecxrafi cocras.
lIepeuuctnil re na6nro[areJrbHbIe IaHHr,Ie, Ha r(oropr,Ix ocHoBaH Aanr,uefiruraft

,rurri. tr4r nH4rtutr[ya,'IbHht x -tapaHrepl'IcTllt{ HoillrloHeHTos A ]a B raaeecTnL'r

TOirbnO 1,1X Br,rAIdMBIe BBgBAHLIS BSJII{qI{IIrI, trpllqeM B CIyqae n Sgr mV (A):

- wy (B): 3'",6 (a 4anr,nefiruenr uorpe6yercfl roJlbno- pa3Hocr1, SBSBAHLIX Be-

rrrr4rrr{H 
' Litv). Oct ar our,re AarrHble oruocflTcfl x gnofiuoft crrcrel{e B I{eJroM. tr4aue-

peHbr cJreAyrotqlIe xapal(repl{crlll(I4: pacrpg[JleHlle sHepIItI{ B cllenrpe n Sgr [8],
,rr4ex, [r.i: l'",02$ [9], ernranarregrgble 111rrpllr{bl. IZ rtuoruf- yu]i.u]'r.B roNr

"r!"" Iir', Ho t21. Oauaro rpr.{BeAeHHoe n [2],aHarIeHI4e W (Y") -7,4 A' no-
Br4Ar{N{oMy, ,Baurd}r{eTro, Tar( r(an rIpI4 cpaBI{eHIII{ c pacrleTan[u [6] yxaalrBa.eT Ha

6oree ,rl*yto rel{repArypY Ia6, ueu upo{u;ru H'y u Ho. Couacue c n-po$-lueu
Hu rror{ onpunr,runrrv'Tri'Abc"rr"a"rcs e toM cryqae. ecrrr Trpr4Hsrr },,[/ (Hr):
-'B,b A. Pacxolrge'rre--c .Benu.rrruofi W (H^t). yxaaannoii s l2], rroxtllo o6'brc-
I{r4Tb TpyAHocTr,ro yrreTa oqeHb [poTfl]I{eHH},Ix I{pbIJIr,en arofr orannnofi JIIIIHI4I{.

B ua;niuefiflrer{ \,rbr 6ygen orrr,rparr,ca Ha r{cnpaBJreHHoe BHaseI'II4e W (Hr) ,:
- 8,0 A.

flepefi4eu rerlepb K BbIBoAy ocHoBFILIx ypanneuraft.
1. Bocuo;rr,ByeNfctr reil{, qro Har,I r.rBBecrHbl BI{Ar4MbIe SBeB[HLre BelusI4HbI rtoNl-

rroHeHroB A n B. 3anr,rrueu cJreAyroqrre xopolxo I4BBecrHbIe coorHolxeHl4a (crt.'
nanpr,ruep, [5]):

frlftnt: Mv * BC,

Myot-31,26 - 10lg ?,a, - *rr #; + *rr r,

li[v:mv*5-51gd-Av,
tge M56 - 6o.uomerpuqec1afl a6conrornafl BSJII4IISHa , Mv - a6colrorsas se-

,rrrrri- u {urrtpe 
-V,' 

BC - 6onontetprqecxafl rrotrpaBr(a' MlMo - Macca

BBeBAbr , *ua"u* Cbrnqa, d - paccroflHue Ao BBSBArI B llapce1ax, Av - ub;1Hoe

ilexaseeAuoe [orJrbqeHr4e B rroJroce y.
floAcrannaa (2) u (3) .8. (1) u pa3pernafl troJryqeEHoe paBerrcrBo orrrocrrreJrbHo

(1)

(2)

(3)

WV t IIOIyqael{

ttiy:26,26 - 10 lg rn6 - *rr *1, + *ru r+ 5lg d * Av - BC. (4)

Ecnu aanr,rcarr, coorrlorueur,re (4) orAeJrbr.Io-AJrfl Hot{tloHeutoB A n B r'r sare}I BLI-

qecrb o[I{o paBeHcrBo r,r3 Apyrol-o, To HaI4[eXI

Lmy -- 10^ls zuo - | nrrh+ +A w g - LBC.

1I1I JII{

ttLlg Tn6- A ls C + A W #: I 0,4ABC : - 0,4Lmy,
(,

qr4e A o6oana.Iaer paBHocrL coorBercrByloq,ux BeJrIlsuE AJrff noMrrouenton A u B';

rratrpr{Mep A lg g : tg g (A) .- Ig e (B).
B ypurr""id1O; 

""pa,a'ciouf 
nenraunua, IiraBecrrrar raa na6rro[elnfrfr', Jlena1

qacTb aasucfir roJIr,I(o o-t oapaorerpor 766 ulg g ftarfi[Oro nB l(oMtrOueuron. "[eft-
4TBr4TeJIbIIO, eCJII{ ATI{ trapaMeTpbl BaAaHbI, ToIAa trO AROJIIOqUOEEbIM TpeI(aM MbI

Mo)fieM naftru Maccbl nbrnrio"enio s M t fr Ma, a ua ta6lraq ltypyql [6] seilusu-
ny BC; reM caMbIM JIeBafl qac.rb (6) 6yAet IIoJIEocrbIo otrpeAeJleHa. Sauerram, uto
'gtrpe4ererlue uacl Ms u Ms rro sBoJIIOq[oHHbIM rpel(aM Mo)fieT oHaBarb0fl 3a-

rpyArrETeJrBlrBrM, ecJru BBeS[br EaxoEfiTcE Ha troBEIIUX CTaErltfx paBBuTufi.

{02

(5)

(6)



2. ,(aree, HaM rraBecrHo pacnpeAeJreur{e ereprufi B cner(rpe grofiuofi BBeBAr,r.
3Aecr cJreAyer r{Merb B BI,IIy,.rro o6br.rHo a drorouerpur.r r{BMepflercr ocBerqeHHocrb
z1 or BBeS[bI Ha ypoBHe 3eunr,r, ona caseaua c rroTor(oM flFl, usrysaeM6rr\{ 3Be3-
gofi, 

_ 
c.ne4yrorqrlM paBeucrBoM:

E7 : xF1(Rld)z, (7)

rge ,R - paAtryc BBeBAbr, d, - paccroflHr4e [o nee. Ecnr.r B[ (AB) - troJrHar oc-
BeqeHHocrr,or:o6oux r(oMrroHeHroB, o.E7(A)ruE7, (B) - octserqerrHocrborAeJrb-
uo or A u or B, Torna

z^ (AB) : Er (A) * Er (B), (B)

UilU

ur (AB) = nF; (A) (Rtld,), * nFx @) @Bld)z. (9)l

34ecs nI1 (A) u nFy (B) - rroror(r4, r{BilyqaeMr,re Btse3[a]rrr A u B coorBercr-
BeIIHo, a ,R1 n J?s - I,Ix pa[I4ycbl. Ecnr.r aHaJlrrBI{poBarb orHoCr4rerrr,Hoe paonpe-
AeJreHI{e ocBeIqeHHocrlr, Harlpr4Mep, rro orHorrreHrrro n [Jrr4He BoJrHr,r ],: 5500 A"
rorAa I43 ypaBHeur.rfl r{crreSaeT pacctonuwe d:

Er (AB) Fr (A) * I'A (B) (E B/AA)2 (10)
assoo (AB) - Iuuoo (A) * luuoo (It) (nB/RA),

Pa4lrycr,r /? npr,r r{BBecrHr,rx x{accax ,44 oupegenflrorcfl r{B coorHorrreHr4r

tg (fi/fi6) : 2,22 * ll2lg (l,tlMd - 'lrlg g. (11)

3. Hanorrnl{il,I, qro IrrIAeKc [c11 n uerr,rpexrlnetnoii crdcrer{o uuby naxogurcn
rrB CJregyIotr{rnx cootnoruenr.rfi :

lcrl : ct - 0,2 (b - A),

ct:(u-u)-(r-b).
B xasecrse [pr4Mepa paccMorpr4M Berrrrrrlr{y u. Oua Ba[aercfl paBeHcrBoM

@

tl,: -2,51g j ExS,(1") d,X,

(r2l
(13 )

(14)

r[e ,Sx. (fu) xapaxrepl,IByer dryrlxqurc npoilycrra]rrrfl rroJrocbr z. Be;nnsuHs u.Aa

4rr gnoftnofi seeagsr p coornercrnrara c (B) Iraxo4rrrcn rrB coorrrourerrr4f

ud'- - 2,51g\ te, (a) f Er (B)l ,s, (r) dl",

u.ru 
o

L.,AB:-.2,5 rg [[ ,^ (A)s, (x) dto r- 
[ 

u^ ,o, ^t, (x) dtu] .

Ec.nu renepr, c noMorqLrc (7) uepeftrr4 or ocBerr{eHHocreft E7 r( rroroHaN{ /2, 11 BBe-
crr.r o6oauarreHl4e

r
LL* : - 2,5 lg \ Fy,S*()") d,1,, 115):

TorAa 
o

uAB : - 2,5 lg (RT.rc-l,t''o + R'r. 16-'[r]'u; - 2,5 tg -ff .

Analoru.rnbre BI;Ipa7rieHllfl Molr{Ho Hanl4carL r.r AJrfl Berr,rql,rH rAB, bAB Ir Uan. Or-
crcga Ha ocHoBaHI{Lr (12) u (13) oxonuareJrrHo noryqaeM

rcrraB: rc,ra r- r,r,u #F# - 2,b uffi+ - 0,5 rc :ryip, (16)

r03,



rAe o6o3HaqeHo

,t (r) : I + (RB/R^)2'i0xt2'6.

Sua.reHns u*, u*, b* u y* paccql'ITagbl
lg g. Ta,lr me [pr{Be[eHl,r BeJu'rsuHr,r c1 trr

sr.rc.reHl,ts [c11n uo {oprly,re (12)'

Itypyqena [6] s sanucllMocrll or Tofi v
(b - V), Koropble neo6xoluurr uIfl Bbr-

4, Paccltotpr{Nl Teflepr, SKBTTBaJIeHTI'IbIe

no oflpeAeJrelrlrm r,rMeeM

fm
(1

w - \ (7-ra)d?",
0

ur{pr.rnr,I W. !,ttx orgelr,uoft BBesAr,r

rfAe l'r! eCTL OTHOIIeHI'{e IIOTOKa B JII{HI{I4 nFl^ X

orr{olIeHl,re aHaJrorI{rrHbIx ocBelqeEuoctefi, t.

ri: F7.lFs: ExlE"'

(17)

norony B HoEruHyyMe xLFc, flJtrL
e.

flycrr, Wos - 3r(BIrBaJreHrHafl lxl{prrHa xaxofi-uu6y4r'
.sBeBAbr. TorAa

@

W 6s:[ t, - 11(AB)] d7u,

,IAE

Ex (AB) Br (A)+ Er (B)11(AB):t;lr5i:ffif
'V.rrrrreafl (7), otcloAa r{axoAllM

(18)

"rrr,rur{r{ B crlel(Tpe [eofinofi

r1(AB):
I'r (A) /ii 1 r, (e)a3
rc (A) ftl + r'c (B).nil

I -rx(AB):

F"(B) (fie f f'x (A) fr (ts) i nB \2r + F-@ \q/ - TII| \ao/ . (21)rc(B) / nB \2r r ryA) \loi
.Broan o6octta'Iettue

a rc (B) / nu.\'
P: /c (A) \,ao/

u r,rcnoJrbayr (tB), we (21) traxoAIIM

L - r't" (AB) : (t + 13 - .r" (A) - F.r" (B))l(t + I3)'

rAe r'?, (A) : Ir, (A) I F" (A) ra 11 (13) : F,r (B) I F" (B). flo4cranrrn
pa?+ieHlle n (19) u yqurr,rBaa (17), oxouuareJrbllo troJIyrIaeNI

W^s : (Wt. )- f,WB)l(l+ l3),

r1e Wt u Ws - aKBr{BaJreHTEbre urrpr{Hbr Aanuoft JrIlr{I{Ir or[eJrbllo B crrer(Tpax

Hor{rroHerrros A 14 B, Tanr.ru o6paaort, BeJrllqltr{a trVas paBlla cpeAlleMy BBBeITIeE-

soNry or W6 u Ws c BecaMI4 I Ir B cootBercrBeHlro'
ilogrupr,oeon, arro paBer{cano (24) A,ns xou6r.ruuponauuoft eHBr{BaJlellrnoft ruu-

prrrur tr4Zrrl He BaBI{cI,IT OT oTIIOoI{TeJIL,HoIo C}IeqeHIIfl nr,rsr,rft KoN{trotreHTOS s o6-

iqay 
"ra*ipe, 

Ono BlrrroJrEflercfl Aalr{e B roM cJryqae, ecJII{ JTI4HITII aeeaA A u B
rroJrHocTE,Io paa[eJlflIorcfl; no[ 77ng Torfia Hy]r{Ho Irour'rlraTb cyMr'Iy na6lro[ae-

lrr,rx anBrrBaJrerrrubrx rxr4pr4r{ Wfo" !, W8"6", floneeso [pr,rBecrr{ coorHolxerllds

AJrfl onpe4eJreHrrfl ncTIIIrHbIx, euaqen[pl WL V We B cJ]yqae [oJIrIoIo paBAeJreI{I{E

nuuufi l*oru H n Sgr orrr4 HenocpegcrBelruoro orgorrreglrfl ue r,rlreror) :

wr:w1o" (1 + B), wB:wffu" (, * f) . (25)

(r:)

(20)

(22)

(23)

ETO BIil-

(24)
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Tluor,qa ilprr t4ccre4oBaurrrr crrexTpaJrr,Ho-ABoftnbrx BBe3A troJlbayrorcfl npn6,rr'r-
?I{EEEb]MI4 COOTIlOI]IEEI4EMU

wr=wf.u'(, * Z) , ws=wff6" (t n *) '
(26),

Itorophre JIerKo fioilyqllrb ne (22) v (25), ecJrE trpeAtroJrox(r{rb,' tlro Molroxpouatu;-
qecr(rze rroroxr{ B nourrruyyrue .Fs rrponopqrroHaJrrlrnr 6onouerprauecrr[M rroroxa]![.

P561, T, 0.

I'c (B) 
- 

Fnot(B) _ LB i ao f
f"(e) - f'bol(A) - LA \ nn /

rpe Ln a La - cBerl{Mocrl{ RoMtroEeEros A u B.
Becn lanrsefiruuft aHaJrtrB BnBzBaJrerrrEbrx Irrllplrr 6ynerrr EhItroJIEflTb Ea oc'-

nore {oprrryrl6t (24), r moropoft BMeoro TTasrroficranult ua6nroAaeMbre BEaqeHuB

,amBr[BaJreErEbrx ml(pr4r, uarrrepeuurre s [2]. Benzuuuy p n (24) EaxoAI{M rra pq-

BeEcrBa (22), rge u6ronu B KoHrIlEyyMe Fs AJIfi coorBercrBylon{ux grlrn noln L
,6epyrcr laa ra6.nuq [6], a panuycu ,R oupegerlfiIorcfi I{B coorEolneuur (tt)..

4. OupegeJlenrle T,r w lg.g KoMrouerrroB A u B

,[ra onpegeJleElrfi saBlacrrMocrll Me]rqy ?ro (A) v To6.(8), q*.{"Irr{BrrrMrr
TeMtreparypaMr{ r(oMrronesros A u B, aocuo,rbsyeMcr paBerrcrBoM (,6). B Egy4rg,
n Sgrt"eiyertrorro?r(rrrt Lmy 

= 
ryv (el - mv (B) : 0. 3naqegrafl Macc MlMo"

coorBeTcTBylor$Ix aalaEEhIM T"6 fr lg g, uaxo4r4M tro aBoJIIoqIloHEBIM TpeKal,,L

Berrcpa .llil npz HarraJrbuoM coAep?fiagrrr4 reJrrng tr MeraJrJroB Y :0,.28 w Z -
:0,02. Bsaseuus 6onouerpuuecxofi uotrpaBltlI BC orpegerreru c roMotrLbrc'

,qaHEbIx ttypyqa [6], rne [pIrBeAeHa reoperl,lqecnar Belrrqrua BC n BaBucl{Mocru,

or ?16 a Ig g.
B"ipoqe"cde Earurrx pacrreroB BbrfiBrrJracb cJregyrofl\afl Ba?r(Eafi oco6euuoctB,

"oo.rod.rra 
(6): ouo cIrJIbEo EaBIrcIrr or seJlrrqr4gu A lg-g .-lS g (A) .- lg g (B)r'

uo troqru Ee B^Brtcfrr or caMux ycHopeuuft S (A) r g (B). Mrr aaAasanu aanoe-
,rOo ,ruresue A lg g , uureprane or 0 no 1, 

'aatere 
upu {uxcupoBauuolu .A Lg f:

urp"rporurrl To* ig") " 
uar-o4rrrn coorBercrBylot{4e suasenylfi llo (A)' 3ra

trporleAypa BbrrrorrusJracr AJrE pasnbrx rap snaqeEnfr'lg g (A) g lg 
-9, Q)' oAEano':

r(aK ol(a3aJlocb, fioEeqEbrtr pe3yJrbTar BaBrrcrrr ot aroro o'resr cila6o.-Hauplluep,
rpr A lg g : 0,5 Mbr roryql{rl4:' 

""or 
7Io (g) :5500 H, 

-lsc 
(B) : 2,0 w lg c (A) :2,5, torsa 7,0 (A)

: 7250 K,
ecnu T',6 (B) : 5500 H, tg S (B) : 2,5 v lg g (A) : 3,0, rorsa 7,6 (A)

i

: 7350 H.
34ecr paarrr4l{a n ?16 (A), coorBercrBylouafl paBHLINT trapaN{ tC g (P) ' tg-q.J4)'
cocraBJrfler roJIbHo iOb X. Mrr upunr.nlI cpeAr{ee ar'Iaqeulle 7rO (A) -: 7300 }t;
aHaJrorrlr{rrbrlr cuoco6olt 6unu naft4egbr Lr [pyrlle BHarreurrfl ?rt (A). Vvrtrrnar,.
qro ycHopeHunlgg (A) r 1g g (B)uouataror B rrr{repryJr 9T.2,04o 3,0 (cnr. nume),.
r{br Mo}r{eM yrBep}I{Aarb,.uio ourra6fta orlpeAeJleuttn Ts6 (A) upu eToM He trpeBbl:.

ruaer -l--100 It.
Tax-rau o6paaou, ypaBI{eEI4e (6) nns Ha}I{AoIo A lC g noaBoJlfler llocrpollrb'

BaBr4crlr\{ocru 
-?00 

(Ai ^ or f,* (B). flogo6une BaBr4crrMocrr,r rplr A lg g : 0;

0,25; 0,50; 0,75 v 1,00 npegciaBreur,r ua puc. 4.

,flpyrofi ua6nroqaeuoft senu.Il4soft, xpone ArLy' Koropafi. B Ill{TepecylotqeM'

,r*.'nrrrruroue 716 uoqrrr He BaBr{c}rr or sua.reuuft 1g s (A) u 1g g (B),,_u saBI{cI4r

TOJTT,KO OT IrX pa3rlooTr{, EBJIfleTCfI DI(BIIBaJIeIITHaE IIII{pIIHa IIILF.]j1II4 H'',r' [nA ee'

anarrr.raa MbI I4cIIoJrt,BoBaJIIl $oprtyny (24), s xoropofi Was npapaBrll{B&erCfi I{&-

6;rro4aeuouy BEaseHLIro W Url : 8,0 A. Cxerta orpeneJlegrrx Tr,p (A) 6rr'na

c.ne4yrorqefi: urr BaAaBarILr A lg 9, Tr& (B)- , lg g.(P); orcloAa rroJryalarll'I

tg g ie) : lg I (B) + A lg g, uo- ta6nraqan }typyqa [6]- rraxogu;rn We rruHurt

FIrl ,ro'rrorrrlrirbnruron ,pexan [12] oupeaerlflJlra l\{accy Ms, a r43 coorrrorrellr{fl
(1i) - paAr4yc ,Rs. 3aren BapbrrpoBaJru _766 (A) npu BaAar{EoM Br{aqeHl.rr

ig J tel, ,o.rrorur,o*uHaxogrrJrrr W;, IyI7 tt R,., arroroM c tloil{otqrJro (22) nstuuc-
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JrflJrr4 P. flo4cran;rnn BeJrr{qr4Hbr Wl,, Ws u B, coornercrBylolqrle paBHbIM Buaqe-
amxm T16 (A), 

" 
npaByro qacrr, ypaBrreHr4x (24), uw EaxoAr{Jrr,r ry reMrleparypy

Zr+ (A), trprr r(oropofi paneucrno (24) Br,rrrorrrrf,ercn.
flocrorrxy cBflBb MeE(Ay 7ro (A) s Ta6 (B), onpegeJreHHafl tro DnBrrBaJreHr-

uofi runpraue ilurrr\t H1r rrpaxTr{qecnr,r BaBrrcr{T ToJrbKo or paalrocru A lg g :
: Ig g (A) - lg g (B), Mbr trorysaell Ea pl{c. 4 eqe oguo centeftctno .r,vtlft.
Teueps AJrs r(am[oro BHaqeur.rr A lg g Nrr,r rrMeeM lra [LIarpaM]\{e Zro (A) -Zro (B) rro ABe ilutrytlr1 Tosna r4x nepeceqeHr4fl r.r Aaer napy ucr(oMr,Ix BeJII{uI{E?
7,0 (A) ra Iu6 (B).

Oruerrau, qro npr.r nocrpoel{rtr{ pr,rc. 4, xor4a a{{eHtraeuue reMleparypbl
o6orax HolrrroHeHros 6nnr.r srrue 5500 lt (r. e. npu A lg g :0; 0,25 u 0,50) ,

Mbr r,rcnoJrbaoBarrr.r MogeJrrr aruoc$ep }typyrlu [6], ecnu ]Ite rer{reparypa l{oMflo-
r{errra B uo;ryua"nacb rlr4}r{e 5500 H (npu A lg g : 0,75 v. 1,00) , npunegflJrl,Icr,
Mogeirr{ Ber.na. r.l rp. [13]. B nocnegneM cryqae HaM rrpr.rlrrrrocb paccqr{rarb Ao-
rroJrrrr4reJrbHo upo$u;ru rr aHBr{BaJreHrHbre rrrr4prrHt'I ltt]F,r.ttil H1 uo IrporpaMMe,
'onucannofi B [7]. Onnar{o B AarrbHefiurelr NroAeJrr{ [13] saru ue uotpe6ylorcfl, ran
xax 6y4et rror(aaaHo, qro na6rro4aer,roe paclpegeJreur4e erreprr4r,r B ctrenTpe
.n Sgr MolnHo o6rscnutr, rrrdrub rrprr A lg g < 0,5.

I4a prac. 4 nugno, qro roarnu nepeceqeHrrn rulnufr., coorBercrBytortlux Lmy vt

FIy, xopouro Jro?r{arca Ha rrer(oropyro rJra[Hyro HprrByro. Taxunt.o6paaont, aEaJIrrB
roJrr,Ko geyx na6rroAaeMbrx xapar(repr'rcrraH gnofiuofi cuctenrt, Lmy u W (Hy),
fioaBoJrr{Jr ycraHoBrrrb BaBr.rcr{r{ocrE Me}r{Ay aS$enrunnrrMrr rer{fleparypaMlr ee
r(oMnorreHron- Cyrqecraeunofi oco6eHHocrbro yr(aaaHHBIx xapanrepl4ctlrx 6r,l.no ro,
qro oura BaBr{cEr rorlrr{o or paalrocrll A 1g g : lg g (A) - lg g (B) I4 rpaxrl{qe-
'cxrr He BaBr{cflr or ca}rr.rx ycxoperutft g (A) r,r g (B). Coxpaunetctr JrI4 Ero csoficrso
,u AJrfl Apyrrrx cler(TpaJrbHr,rx r(JraccoB? Sror Bonpoc rpe6yer AonoJllrl{TeJrbrroro
JICCJTeAOBaIIT,T E.

B ra6;n. I npeqcranneHr,I .Buaqeunx Tsq (A) u 716 (B), uafigeuHbre c rlolrolrltro
puc, 4. Hanouuuu, arro Nrr,r ycJroBr{Jrr{cr, EaabrBarr, r(olllolleuTou A 6oree ropfl-
SyIO sBeBAy; SroMy yCJIOBI{IO OrBeqaIoT TOJIE,I(O II0JIO}fiIITeJIbHLIe sHaqerurr A Ig g.

Ta6rnqa 1

Odr(pexurnuue relrfleparypr,r u ycnopeHnfl crrJlr'r rflrr(ecrll
(or\rrroHerrroB A rr B n BaBrIcImrocrII or A lg ei

'flepeft4em r{ orpe[eJrer{rlrc ycxope:r.uit g (A) , S (B). flra aroro Ha [LrarpaM-
Me Igg(A)-IgS(B) cnaqarra rlpoBeger,I npnMrre. lgg(A):lgS(B) *
* A lg g,, coorBercrnyrorque SraxcuponanHblM BHarresusu A 1g g : 0; 0,25 t
0,50 (prac. 5).. B xa.recrBe Broporo Kpr4repr{fi r{croJrEayeM sa6"uroAaenrrft r.rnAeHc

ilcr]rre, orlpe[eJrEeN{rrfi ras cootnolreErrfl (16). HanouHIlM' qro qneta a*, u*, b* w y*
;o upauofi qacrll (16) rrrulrc;renrr Ftypyqe,u [6] B BaBl4cl4Nrocrrr or T,a6 u lg g.
rocuosrrsascb rra r{BBecrHbrx BHarreHr4gx 7"0 (A) s Te6 (B) ua ta6r. 1, MLI Ha-
'xoAr{N{ c troMorqblo (16) crrar rle;+tAy lg S (A) n 7g g (B) grr na}r([oro Snrcupo-
,BarrHoro A lC g. 3ro gaet HarI Bropoe celreficrso tuuuft rra prrc. 5. TouHa nepe-
.ceseuufl gnyx rnru,rft, coorBercrByrotqafl BaAaHIloMy BHaTIeHEIo A 1g g u na6lro-
gaeuoft BeJrnqr4He lcl, u orpeAerlfler rapy rllrceJr lg g (A) I4 lg g (B). Orlu rprrBe-
Aerrbr B'ra6;n. t HapflAy c a{{eHu,rnHr,IN{Ir relvlleparypaMLr Kor,IrIoHeI'Iron. He 6ruru
rafigenrl BraqeHr4fl g (A), S (B) s cJryrlaflx A 1g g :0,75 u 1,00, rax r(ar( sAecb

AJIfl KoM[oHerITa B r.ra-aa er.o nraaxofi Tellneparypr,I [prdxoArrrcfl l4crroJIr,BoBart,
Mo[eJrr{ atuoc{ep Ben"na r,r ap. [13], a AJrtr I{r{x xrr,I He rdMeel{ rar(Ilx pacqeroB Be-
rrr{rrrru u*, u*, b* u y*, xanue 6rrrra cAe.ranrr Hypyueu [6] npr.I T,aD 5500 H.
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?es lcg 7a0

6750
7220
7560
7630
7640

6750
6260
5680
501r0
4540



Pwc,4.,{,narpalrua AJrE otrpeAeJlelrrlfi
a([Serrmrmrx re,\Ineparyp RoMtro]reHroB
AlrB
PHA0M c rrarrgoi;i napoit :rttnttit ylia3aHo cooT-

BercrByroil\c0 BHaqeHlre Alg g. tuTpl'r\oBafl rll'
}Ir,Ifl - no Amy, cn.rorlual : rto LIT

tg V(t)
1o

21

Ili
,/,ri,,

4ta )</4it )(,
, a,io '

r 
"1 {t), *

a///

7/00

6//0
/tlo ttlo rrat qf(a),K

4c,K

.:a^,
rg

.1

zro

z,o 1r \s(a) z,to ltg-r

Pnc.5. ,{uarpauua nJr.E otrpegeJrertrff ycnopeuuft cunu rflrrtecrrr KoMnorerrroB a , g' , 
'

pu;roururre, urrprrxoBbre rr rrrrprrxrryul{Tr{pubre Jrr,rHr{r,r coorBercrByror BHaqegt{EM Alg g : 0; 0,25 u 0,50

Puc.6..3asrcr[{octr trapaMerpoB Tuqtlgg KoMtrouenros A z B ot sefirszuu A lgg;

Ha ocnose Aalrubrx ra6.n. I urr flocrporrJrr{ BaBr{cr{Mocrrr BeJrr4qr{E TgE- v;
lg g glt x.oMrrouer{roe A r B or A lg g. Ouu upeAcraBJrerrbr Ira puc. 6.,7Ia sero.
BrrArro, Kar( rrJraBHo Meuflrorcfi lrapaMerpbr RoMuouerrroB c pocroM A lg 9.. Mr,r.
rrpoBeJru uepea nafi4errubre roqxr,r rJra4l(r,re HprrBbre?.Koropbre Moryr cJlyx(rrrb AJIfl
otrpe4erreurrr 716 (A), 7ro (B), lg g (A) u lg g (B) B cJryqae trpoMe)nyroqnbrx
asasenrfi A lC g.

?Irax, B peayJrbrare rrocJreAoBaurrfl trapaMerpon 7e6 n lg g noMtroEerToa.A u
B rum ycrarroBrlJrr{, uro ua6rrcAaeMbre xapar(reprlcrunra n Sgr EaKJraAbIBaror'
lr(ecrnrre orpanuqeuraff Ha BoBMolr(Hbre BEaseHvr.fl"erutx flapaMerpoB. floryveurr aa-
Brrcr{Mocrr4 7r+ (A), 7ro (B), lg g (A) n lg g (B) or oAuoro apryMeEra, BeJlrrqr4nbr
A lg g : lg g (A) - tg g (B). B cnegyrorqeM paaAerre MBr norrbrraeMcfl )lrorrEr{rn,
rrurepBaJr BoaMo?r(rrbrx euaseuufi A 1g g.

5. Pacupe4eJreHl,Ie aHeprrru B crlefiTpe * Sgr

B xaranore [B] upflseleHbr AaHErre o pacflpeAeJleur4rr Eueprrrr4 B ctrenrpe.
a Sgr n o6nacru AJrrrE BoJrrr l, or 3100 ao 7375 A. Sgecr [peAcraBJreEbr BEaqeHr,rE
,Er (AB), a6conroruoft nneamroc{epuoft ocnerqeHuocrr,r, r(oropafl B coorBercrBr{r{'
c paBegcrBorrt (B) upeacraBrlfler cyMMy ocBelqelrrrocrefi" E7 (A) z E1 (B).

Paccnlorpr,nr oruocr4TeJrbuoe pacnpeAeJrenr4e Eueprrrrr B crrexTpe n Sgr, aaga-
BaeMoe paBencrBoM (10). Ha pwc. 7 fipr{Be[eubr r(prrBbre rar(oro pacnpegeJrerrr{fi;
nafi4euurre raa ua6rro4eurafi [B] u Bbrrrucreurrbre Ea ocuoBe (10) rpra A lg g : 0;
0,3 u 0,5. tr4a cpaeueuras na6rro[aeuoft xpr,rnofi c peay;rrtaraMl,I pacqeroB nu4no,
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?uc. 7. Cpannerue ua6trogaerroro pactrpeAerleHllff EHeprIIlr -(xpllral 7) n crexrp:^n.^Sgr
,o reoperuqecElrrul{ pacfipeAeJreHrrErrrr, Bbrqr{cJreHHbrrl[r upr A lg g : 0 (xpunar 2); 0,3 (3) w

0,5 (4)

,qTO ilar4JtyuuIee cofrlaCI{e TeOp[Il C ]la6JIOAeIIl{Er\II{ [OCTI4IaeTCfl npu A tS g:
: 0 + 0.,3..

Ilplr A lg g : 0,5 pacxoxrAeur4g craEoBflrcfl cJrrrrrxoM 6onrurr.rura; oco6enno
:BaMeTtrbI cucTeMaTl{qecKrde pa3Jrtrc,liltl B xpacnofi qacTl4 ctrer(Tpa, rAe olrr trlocTl{-
raror 6-7%, E To BpeMfl r(ax cpeArrefiBaAparuqnafl orur.r6xarzauepenrrft[Bl s atofi
o6racrtr Ee IIpeBbIIIIaer *2-3%. IIp, AaJIbIIefiIueNI yBeiluseul'Iu A lg g Hecoor-
BercrB,re Me)fiAy reopzefi rn na6lroAeulrnuu 6rrcrpo Hapacraer.

Ornerrau, qro flpu flocrpoeHrrr4 pnc, 7 MbI He yq[Tr,IBarI4 Me]r(SBeBAEoro rIorJIo-
trIegr.rrr, TaK HaH B cJryqae n Sgr ouo HeBHasI4TeJIbEo, tr4lrerotcs rpl4 olleur(rr Be-

.rtrsilHbr Ay, cocra:B.IlrrolqlIe 0'",00 [14] , 0*,10 [15] u 0*,L8 [161. Ilepnafl Lrs r'tx
t(Av : 0) nax paa r4 coorBercrByer puc. 7 . Ecrra trie trpr{Earr, nalr6o.nruree srra-
rrretrfle Av :0*,{8, rorAa na6nroAaeMoe pacnpeAeJleHl4e rra Hpaclroilf RoEIIe ctreH-
.,Tpa troHr{}fiaercfi I{a 5% , yve';ru'tr{Baff pacxo}r{Aelllre c reoperlrrrecr(I4Mrr pacqeraMrl.

Xi[tax, ar{aJrLIB pacnpeAeJleHl{fi atreprl4l{ B cler(rpe ft SgI npI{BoAI{r Eac r( 3a-
:aJIIoqeIrI4Io' sro BeJII4qI4na A lg 9: lg g (A) - lg g (B)' cxopee Boero' florlaAaer
.,8 rrHrepBarr or 0 Ao 0,3. Ilpra A 1g g > 0,5 Me?I(Ay teopuefi n_ua6;rrogenl{ffMll IIo-
'EBJrrIIorcfl crIrrIIrKoM 6oou-rne critertarurecrl4e paaJriqvs, tr4na're ronopa, qna
rr{oN{rroEegros A u B oruorueurae g (A)/g (B) uometilplrlrr{Marb BlraseElrfi 1utv2,
,EO r{e AoJIEtHo C9CTaBJIflTb 3 Ir 6olr,me. C;re4ya oTOil,Iy BrIBOAy, MbI olpaHI'IqI{NIcfl
rtrpr{ auaJrr4ae xuMI4qeCHoIO cocTaBa paCcMOrpeI{IIeN'I AByx._Crryqaen: 1) A lg g :
,: 0 ,o, S (NlS (B) : L;2) L lg g :0,3 uru s (A)IS @) :2.

"6. Anatng xl4Mllllecfioro cocraBa r(oM[oHeHToB

flpu racclegoBarrr4r4 xr{Mrrqecroro cocraBa Anofinofr crrcreMbl Boanr{Haror cJIe-

.Ayroqrre rpyAuocr\t: t) ueuanecrEo rorrnoe auaueEne-A lg g, otr(oroporo saBr(crrr
,nnr6op uaparr,retpon 7e6 u lg g I(oMIIoHeEron A n B; ?) HeItsBecrIIbI cl(opocrll MI'I-

,nporyp6y1eursocrlr [1 n atuocrfepax 3Be3[ A ll B; 3) ne ygaercfl onpegeJll{rr, xr-
Mu.recxuft cocraB o6enx BBeBI cpaay, r]oDToMy AJrfl oAuoro rils r(oN{rIoEeEToB ero
itrpraxoAr{Tcfi BaAaBarb (uaupn,uep, cql,rrarb Eop}IaJIbHr)ru)' Terr rre Megee, Kar{
r6yner troxagar{o Hr,rme, Moinno nprafirn r( Eel(oropbrlr o6qrau Baxrlo.leguflM o co-

,qepmar{r4tr DJreNrerrroB B BBea[ax A ra B. Eoree roro, rrccJleAoBalrlre xl4Ml{secfioro
.cocraBa rro3BoJrrar HaM yroqHr.rrr, Btraceurde A lg g r[ TeM caMbrM yl{a3arr, [apaMerpbl
Te6 v 1g g, uau6onee 6nraaHue H geficturreJrt,rrocrl{.-*PaccindrprrM 

cuacara cryuafi, Hor[a A lc g : 0, t. e. g (A)lg (B) : 1.. ILe
ra6n. I cre4yet, qro B eroll cryqae Zro (A) : Tefi (B) : 6750 H r{ lg g (A) :
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: lc g (B) : 2,2, r. e. napaMerpbr r(oMtroHerrroB coBtraAaror HaK Melrqy co6ofi,
Tafi ,r{ c reMr,r oqeHnaMr{ T16 v Ig g, noropue 6r,rnlr rroilyqeur'I flpu arraJlr4ae
n Sgr raH oAuuo.ruofi BBeBAbr. SrraM auaseuvrfitr Td6 w lg g coorBercrByror Maccbl
Mt: Ms:6,9 M6 r4 paArrycbr/?a : /?s: 35,R6. OrrvretuM,qro B rlprrBeAeu-
rrr,rx Bbrrrre Soprraynax, Ha r(oropbrx 6asupyercr I,IccJIeAoBaHrae gnofiuofi cl{cre-
uu, Suryplrpyror He caMrr Maccbl r{ paAr,rycbl r(oMlrouerrroB, a I4x orHomeur4fl
MBllVlr a RslR*

tr{ran, B cryqae A IC g : 0 xounoueurr{ A u B l4Meror oALIEar(oBbIe a${en-
Tr4BFrr,re reMneparypbl, ycnopen:arr culrbt ralr(ecrl{, Maccbl r{ pagl4ycbr. Mu 6ygeu
cqr{rarb, uro ra ckopocrrr Mrrnporyp6y.uenrnocrr{ B rrx atuoc{epax rax}r(e oAr4lra-
noBbr, rd rrpoBeAeM pacarerbr rrpr4 HecHoJIEr(I4x BHaqeuurx [1(A) : E, (B). Tax xax
BBeBAT,I A lr B rro BceM rrapaMerpaM uAeHTurrHr,I, B ST0M cryqae 6eapaaluuno, AJIfl
xoropoft r{B rrrrx xuura.recxr4ft cocraB crrr4Tarb BaAaHHbIM, Mu npuuelr, sro noMtro-
nenr B rrMeer HopMaJIr,Hoe (co.nueunoe) coAep)fiaHlre eJreMeHToB, t. e. lg eg =: lg eo.

Onpegerenrae. xr.rMr.rqecxoro cocraBa r(oMrroueHTa A npooo4rau Ha oclroBe coor-
noruenr,rft (24) u (22). Cuauana Bbrqr{cJrfleM ar(Br4BaJreHruble IuupI,IHbI }7s BBeB[br B
rpu corHeqEoM coAepxaHl4rr aJIeMeHroB) sareM IraxoALrM sHaseHlrfl W6 \ilfi pB9.B'

grr A c noMo[Ibro paBerrcrBa

Wa.: (1 + B) Wn - FWs, (27)

rge I7a6 - ua6lroAaeMbre Br(Br.rBaJreHTHr,re Ixr4pr4Hbr B cner{Tpe AsofiEofi ctr{cre}Ibr,
rraN,repelrHr,re B [2]. Arlalr,rBr4pys renepb Wi-:.e.ar o6rr.{Hrre IxIrpI4HbI nulrruit B crrefi-
Tpe oArtHoqnoft anea4rr, orrpe[eJlfleN{ co[epxanlre DJIeN[eHTon lg e6 n atrtoc$epe
HorrrroHerrra A. Tax r(ax B cJryrrae A lg g :0 na ocHosaulal,r (22) urteeu F : \,
{opuyra (27) rrynuvN,raer oqeHb upoctoft nlr4:

Wd: 2Wn - WB. (28)

B .racrHocrrr, orcroAa cJreAyer, rrro Bce oruu6xz s ua6rloAaeMbrx Dr(BLrBaJIeHTtrrrx
IxI4pIrHax ITag nepexoAflT B W6 lBertr]}4:{eIrrJIJMrI B ABa pa3a.

flpex4e uerc o6cyxtlarb peayJrbrarEr Bbrarfic,reur,rft, ueo6xoguno cAeJlarb ABa
BaN{erraHufl. flepaoe Har( pag r(acaercf cnyuaftur,rx florpelrruocreft s Beru.rl4uax
Wng. lTx BJrr{fltrr{e IIa pacrreTr,r Ws cTati.oBr{rcfi oco6eHlro cI{JrbHbrM, KorAa BEa-
rreHuE Wa]/.ailil) r{EerAa va (27) u,nu (28) Moryr [oflyqarbcE Aa]fie orpr4qarerlr,-
Hbre sl{aseEmn ws, r{ Tortra onpeAeJrerrr4e 1g ea cratroBr{Tcfi EeBosMo}nHrrrt. Mr,r
yrrJrr,r 3ro rrpr{ Br,rBoAe lg en u ue paccotarplrBaJrl4 trtvt\fiiLt c Irya -t-( t0 uA.

Bropoe BaMeqaHr.re oruocrrrcfl H olpeAeJrer{r{rc coAepx(alrr{fl }fieJreaa .IJIfl r(oM-
rroHerrra A, I{auru pacqerbr rroxagalrrd, rrro ilrlunrr Fe I Aaror c[creNrarusecnl4 Ba-

Irr4lr{errHoe coAepHarrr4e rro cpaBEeHrlrro c JrrrHr{fllrr,t Fe II. flplruwnoft rtontet 6rrtl
Heyqer rroBblllleurrofi raourasaqur{ aroMoB Fe I, o6yc,noBJlelrHoft ornJlorreul4flMr{ or
JITP (roxanr,HoerepMo4r4HaMr,rqecnoe paBHoB.ecue). Sror a{{exr 6un zccre4onan
s [10, 17l, u MbI BocrIoJIr,BoBaJIrrcb aMrilplrqecnoft uoupanounofi xpranofi, uafi4eu-
nofi s [10] 4nn FO-cnepxrr4ranroB, vro6rr oqer{r{r6 BJrrrfiHrre ((cBepxr4orrrrBaql{r.r)}

B cryqae n Sgr. Baxtno, rrro BAecr, orr(Jroger.rr4fl or JITPflpI4xoAr{rcfl yqurbrBarb
[Ba]I{AbI: ItoIAa paCCqI,ITbIBaIoTcfl 3I(BIIBaJIOI{TH},I0 ]Lltupuust Ws HOltluouesta B
r4 r(orAa onpe[eJrflercfl xr{Mr4rrecHuft cocrae KoMrroueura A. tr4 o6a paaa a{{exr
pa6oraet B oArroNIHarrpaBJrerrr4r{, troaroMyAa}r{e AJIf orHocr4TeJlruo c,na6rrx nr.mtnfr
Fe I nonpaer(a B coAepx(anran lg ea (Fe) cocraBrrfier 0,2-0,3. Ilocxo,rr,xy yr(aaarb
Toqrro BTr,r [olpaBr(r4 Mr,r He Mo]r{eM, n garr,ueftureM oflpeAeJrflTb co4epffial{I4e }r(e-
Jreaa MLr 6y4eu roJrr,Ko rro Jrrrur{rMFe IL flo roft r+(e fipuqr4r'Ie x,Ibr orHaBaJII4cr, or
paccMorpeHr4fl r,rour{Barlrlorruoro paBHoBecl{fl Fe I - Fe II rpld BbrBoAe rapa-
MerpoB Ts6 ulg g noMtrorreHros A u B (npyraa rpr,rqr{rra 6Brna cnsaaua c Heorlpe-
AeJreEHOCTr,rO B CKOpOCTflX r{UHporyp6y;rentuoctu).

tr4ran, Mbr BaAaJIrd HopilfaJlr,Eoe coAeprr(anl{e D,[eNIeIrroB 19 es : lg e6 4nn
r(oNr[oner'rra B r,r nauuu orcloga coAep]fiaHl{e lg ea 4lr HoMrlonetrra A upr,r ne-
cnoJrbr(rrx BuaseHr.rflx cr(opocrrr ulrHporyp6yJrelrrr{ocrrr Er. Ha prac. B [peAcraB-
JIeIra pa3Hocrr, lg ea - lg ts, Bbrrrl{cJleHl{afi nPu Et (A) : Er (B) :6; 4,5 u
3 xu/c. Br.rArarr, qro B clyrrae A lg g : 0 ocnonnofi oco6eur.IocrEro xl4Mrlqecnoro
cocraBa HoMrIoHeHTa A gsrsercg 6onr,uoft pae6poc oruocI{TeJIr,Eo cocraBa Hol{rro-
Eerrra B, gocrurarorqlrft 4nyx ilopflAKoB BeJlr,rqr,Ir{br. flplr cxopoctlr 6 xn/c A;rn A
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Prrc. 8. Cpanueur.te xtlnrrrqecfioro cocraBa
r{oMloIreHToB A lr B B cryrrae AIgg: O 4f(npr,ruxro 1g eu : lg ea) npri rpu* ,ra-*6rrri
cl{opocrl rrumporyp6y.;reHrHocrtr: E, (A) - tr
- 5r (5) : b; 4,5 rr J rr.rr/c
CBcrflbre lipylriHrr coortse,rcrayror rrellec yBepeHlrbr\r -4"f

o trlleAcJrcHl{rrtr, troJyqeHHbrtrr no oAHofi_AByM rr{Hr{rJ}I
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Xi:yl.:^i9rquft Ae{uqr4r coAep,{aHr4r orrrocr,rrerrr,Ho B, n ro Bpe}rfl r(a* rrprro KM/c oorlblrrr4rrcTBo SJleMerrrots or(aaaJloc6. ts r,ra6r,ITne, Har,r6oreu- 6rrmo" codr-BercrBrre Me)r{Ay A , P- B.roAep}r{aurrr{ aJrer,reurou 
"pyrroui 

ir{eJreaa or Ti Ao Ni
:::A:13M=€t ({) : Er (B) : 4,5 xr'ic, oA.raxo rpr4 aro}r oAHoBpeN{er{Ho rroJry-
}"-i 3:t:9I_.IuQrS"r Ca, cocraBJrnrorqufi lg ea(Ca) _ ts uu (Cu) _ _ I,t"S.Ilro EeBo3Morxuo o6rscIIL" crryvafiuuu, ourror.uri, u ,udrrl4u";_, er(BrrBa_Jrerrrrrblx rur4pr'IHax tunmfr' Ca I, taH r(ax arrr ourrn6Hra corJracHo uaruefi orIeHHeMoryr npr4BoAr4rr, R nofperrHocrfM B orrpeAeJreurara lg ea (ca) ne 60nee +0,3.
, ^I1lI:: 

B- c.ne4yer rnno4, q:ro 6onrruot paaopoc ,?;'f.i;u"raax uemqy A nlJ COXparrf ercfl npr4 nro6r,rx cHOpocrflx onrxporyp6yoerrro"ir, 000rtsercrByroqrtxnax ua6rrtny? Tar( r4 HeAocrarxy DJIeMeHron n arnoc$epe HoMrrouenra A orHocrr-TeJrbIl. r(oMrro,er{Ta B, Sgecr [oJr'SHO C{Opuynupo""ru orr, eaxubrfi rrprrEqr.rfl,xoroprrfi rloMo)r{er RplaTrlqecxld oqeur4Tb noilyqeHnr,re peayJrbrarbr r{ Koropbrfi uorx-Eo r{aBBarb trpI'rHr{I{IroM uo4o6Ian xrrMl{qecHoro cocraBa r{oMrroHeHTos, OH BaRJrro-Eaerc, B cJre[y]ortrerr' Ecnra gnofiaaa 3Be3Aa o6paayer {raarauecxyro ilapy, rorAaee r(oMrro,enru A z B csopur.rpoBaJrr4cr, trpr4Meprl, B ,AHO r4 ro ?fie BpeMfl aB OAHOM r4 TOM )fie Mecre, T. e. Hasarsnrrft ilruraiecHrlft cocraB r.rx 6r,u o-4r"u*o-
:-"^'y J"t o6searennuo B roqHocru coJrueqHbr,r,r). Ecru Hor,rlor{eHrr,r rdMeror 6nuaxueMacchr rr B trpoqecce EBorIrcIII4z ue o6ueHllBarlt4cb Berr{ecrBolr (r. e. ne o6paayror:Tecrrym uapy),.rorga r.rx pasBr4Tr{errrJro 6;rraanrzura [yrqil,rrr,, ,u""o"r1rft *o*"o,r4x xl4Mr'Iqecxrzft cocras raKlxe AoJllr{err 6srrr npax:ruqecxr.r oAI4Har(oBbrM. Orcro4acrleAyer, uro paa6poc auasenr.rfi lg ea - lg es*oxono nexoropofi cpegnefi n rrr,
AOJTII{eH onpeAeJrffTbcfi TOJrBno orul,I6xaNrll e ua6"nro4aellhrx aKBrrBaJreIITHbrxam,punax WnB.

Ha.rura,pacuerhr rroxagr,rBaror, qro B cryqae A lg g : 0 orulr6H u n WsstroptrA_
{u.*10% rpuaog^r K trorpe,,Hocr.EM u Ig uo 

"'u'6or.L 
*, +O,a.lb-rioriv+10% MolI{Eo csl4rarr, xapixrepuofr. g,t Dr{Br4BaJrerrrHbrx rxrrpr4H, r{Br\{epeHHbrxn t2l') TaH xaH upracyrcrdyrotirt Ha'prrc. s prrop". ffi*ru"rrro rpeBbrrxaer3Ty Berl4rrl4lry? r{BI IIpIrxoAIrM It aarfnro'Ierrr4ro, qTo IIpI4IIq}In no4o6ua x;Mra.rec1o-ro cocratsa uplr A Ig g : 0 ue nrrno.n:rlrrerorrl xor.tr I{ccJreAyer,rafl 4nofruaa cucre_r'Ia orBeqaer tsceM rrepetll4cJlerrl{brr[ BbrrJre ycroBr4.stu. flo-nra4rauolry, uafi4enurreB CJryrfae A Ic g : 0 aHa.reHvt Trq, ra 19 g nloxo corJracyrorcfl c peaJrb,brMr, tra-paMerpailrr{ Hor{rroHeHros A il B.

Ileqe.rl4eyg p&ccr{o{p0rrr4ro Apyroro Boar{o}riHoro crryqafl, r{orAa A lg g : 0,8nml g (A)/g (B) :2. I4a pnc. 6^"urogr.ror,.rro aroit ne,,rorrrrre A lg g Jo6rr.r.r_Byror crreAyrorrlr4e BHarreHrls.rrapar{erpoB: Zr,p (A) _ 7300 I{ ra lg: ! 1ly: Z,A;
fgo (n)_:6200 H r Ig.{ (P) :2,3.'Orcroaa roryqaerr, qro fro') b3 ltl.',MB : 5.,F^.j1],,1", RA :-1b '/?o u fio :28 a;. Bi;;r;;; p', nururr.r"rrrrur. Ha
ocrloBe, (22)^gJrx prrAa AJII'III Bo[]I B coorBercrBr.rlr c rrafigenHbrr{r4 rrapar{erpaN{rrarea4 A r,r B, npr.rneAeHbr rrr,rlne. Ilocxonr,my lpaxTr,rqecxrd BCe paccl[or]lerrHbre
crlel{rpaJrbHbre Jrr4Hr4rd Bar{rrroqerrbr r o6.nacrr.r l" ot ggOO go 4g00 A, ,or 

"ooiru"."_
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Pl.rC. 9. Bnlrsnr,re otlItr6on l-{0% n na6niogaelrlrx OITBI{BaJIeHT}ILIX uIIpIIEax WOU :nunnft

Fe II ria olpeAeJrfielroe coAeplitaHllc Ire s aasflcrllrocru or I7o,
Cilromflbrc Jrr{Htrrr - OlpeJ{cJr}reTorr llq eA, 3a/IaHO 1g eg : l9 eg; urrFuxoBble - onpe.[eJlflerCn 1g EB' saAaHO

IlA lae6
B cryqae AIgg:9,3

xl,n/c. Cner.rr,re Hpyx(ItI{ - Me.

Byror BHarreuun B B r{HrepBaJle or 0,69 Ao 0,95.

r, A 4000 4500 5000 5500 6000 6500

p 0,721, 0,875 0,963 1,06 r,L4 1.,21"

Mrr cuoea troJlaraeN{, rrro oAuH LrB r(oMrloHelrroB I4Meer r{opMaJrr,rrbrft xuNrratre-

crlrft cocrae. OAuaxo B cryrlae A 1g g : 0,3, KaK oxagaJlocb' Tosuocrb onouqa-
TeJrblIrIX peAyJIr,TaTOB CyIq,eCTBSI'IHO SaBI{CIIT OT TOIO, HaHOft I43 I(OMIIOHeHTOB

crrrrrarb rropMaJrr,rrbrl{ -"6oJree 
ropnuraii A ranu 6onee xo.nogurrfi B. O6bscHser-

cfl aro paanurnr treftcrBr,reM cnyuafiurrx orura6ox B lra6Jrlo[aeMr,rx DnBr{BaJIer{THLrx

-rprri* 77as, r(oropoe xopo111o BIIAIT9 I{3 pI{c. 9. 34ecr ilpe[craBrIeIIbI I{sMeHeIrI'Ifl

B CoAepE(arrIIu EteJIeBa, 1ro71yqe11HLIe HaMII AJIfl I(OHHpeTIIbIx,JIIIIII4ft Fe II, HoIAa

il;;;;;; W;" ; [2] yeerr.rerrbr rrlrrd yMe]rrrruerrbr ui t\oh. Ha ocsosa,Lll. pI'Ic. I
n{bl BaI(JIIOqaeM, qTO urrr*re OrUr6OX Ha6JIIOASHI'Ift UalrnOrO CIa6eet eCJII{ [pI{-
Irrrrb lg ge : lg E6 r{ B&reMoflpeAeJrflrL, lg ea. B rrporrrBorrorlox(rroM cfiytras 1rt-
Aaercfl lg ea: lg eO, I4ll{ercfl Ig uu), KaI( IIoATBepAI4JII{ tIprIN{LIe BLIqIICJIeHI{fl'

paa6poc B ooAeplr{aHrrEx MeE([y Jrr4rrrrflMrr o[Horo sJIeMeHra cI{JIr,Eo BoBpacraer.- 
7liax, N{bI ciuraeM r.ropr{aJrr,Er,r},r xrlN,rr{qecfirlfi cocraB 6onee xo,noAHoro r(oM-

r-roHegra B, r. e. Ig ep :-1g e6. Cnoaar4crroJrbByeM coorlrorrrerrl4e (27) I4_fro 3I.Ia-

qer{ragilr W6 fi,ttf1 xlultpernilx 1u1r4;il BLIqI,Ic;1flerY lg ea.-flplr aroM Heo6xoAI{Mo

saAarb o,ruHpotyp6yo"rir"ur. cKopocrla E, (A) ra Ei (B). ,[,.nn ux Bbr6opa Ha]I flo-
CJrylrtt4JIIt y)fie yI(aBaIII{6Ie oqeHHI{ BeJIIaqIl[ T"6119 g' COTJIaCHo ItoTopLIN'I r{or\[Ilo-

;;;.; A liZOOti,Ol nBrrnercn parrr{eft F-aneaqofi,-f moonroreur B (620012,3) -
rro3[r{eft F-aneagofi, fipllrlert rro cBoI,{NI sI.Iaqe[[tIN{ lg g o6e sBeaAbI JIe}I{ar Me}ItAy

rrdrarrra\,Irr r4 cBepxr[rarrraxlr{. Ocnosrreagcb Ira oly6JII{Ro^DaIrHLrx B Jrrrreparype

naI{HbIx'MI,InpIIHflJIIIE,(A)_6xu/cIaEt(B):3xu/c.Cooreercrsyrc[IlIesHa-
arerrr4E 19 eo - lg e3 npe4craBrrerlbr Ha pr{c. 10 (nepxrrrfl .Iacrb).

Cpu# rxe 6po-cae"cs s r.raaa pe,Hoe orrrr{qr{e prac- t0 or pl4^c. B no s_enu'Iune

paa6poca ro.IeH. ItaH euAno rla prc. 10, n cnyuae A lg I : 0,3 upu ar'r6pauurrx
Lr,opo"rn* €t (A) u €t (B) noqrl4 [rs Bcex l]rle]'Ie,roB paa6poc auaqenraft

lg ul, - Ig e;"oxoJro "yrb"ot 
rtrlurt rrenpeBr,ruaet -l-0,2,rrroRrrorllleo6tncnset-

"", 
aryrrfroing oruu6rar,rr{ B Wp (cv. prac. 9, crIJIoIIrHr,re .nuuulr). Taxan roq-

8u.CoScsl
LrNiFec'0f4g

1 Prrc. 10. Cparueure xl'Iilrrlqecxoro cocrara I{oNIrIorIeHToB A u B
tnpr,rHnro lg eo- lg e6)

BBcpxy Arfl g, (A) : 6 HM/c, E, (R) : 3 I{M//c; BIrI{sy 5t (A) : E1 (B) : a'i

Hoc ytsepeHHble onpeAeJleHrlfi, troJryrlellHble [o oAHoil-AByM rllHI{EM

Lll



EocTb cqrlTaercfl oqeub xopouefi Aarr(e trpu aHaJrrrae xuMuqecfioro cocraBa oAz-qosEbrx 3BeBA. 3a upe4enrr _aroro rrErepBaJra flotraAaror roJrbno ca u cr, 
"prnL*y fioMtrouegra A renuszna lg e (ca) oxaaaracs ua'0,5 Eu)fie, a lg e tcrl ia o,a

Bbrrtre, qeM y KOMtrOEeqra B. 3ru paBfiuqua. EeBeJrr{r(tr, u Mhr Ee u-oxter,r inaaa6,
EBJIEIOTCE JIU OHII peaJIBEbIMI[ r4Jrrr ]fle sAecb CHaSaJrucB HaHI{e-TO OCTarOqEf,re
ueroquocrrd B trapaMerpax 216, lg g a Et,
- Als cpaBrre'r{fi 6ru npocuura, Ta*}fie Ba-prraEr, r(orAa c*opocru Mrrnporyp-
6y.nenrrocru y.r(oMtroEegroB coBrraAaror: €, (e) : g, (b) :-4,5 orV..- iii"
BT4AEO v.A pfic. t0 (uuxturx uacTb), pacxom4eu[e'4irx-ca, cr recxoJrbno Bo3-
pocJro r( troflBrrJrocb BaMerEoe pasiluque B coAep)fiarruuzr. oguaxo AJrE ocraJrb_
EbIX aJreMeHron paa6poc B BEaqeHuax lg ea - lg s3 rro-trpeErEeMy Ee BsrxoArrr
Ba trpeAeJrbr rrrrepBaJra +0,2.
^ -?Irax, c1o4crr6 B coAep*(arrrrr{ aJreMe,roB Me}fiAy noMtroEe,rauu A z B upr
A 1g g : 0,3 MEoro ayurue, qeM trpr,r A lg g : 0.'Ua"OorL, ylorrerBoprrreJrb-
EbrM efo . Morr(Eo cqr{rarb rrpr4 cr(opocrflx Mr{nporyp6yreurno ou 11 (A)-: 6- ,
Er (B) : 3 xvtlc. 34ecr ufaxruudcr,, urooor"o'"$op*yrrposi'ubrft s,me
trpuErlutr uo406raa xuMuqecHoro cocraBa [oMrroEeEror,^B ,i6n."2. upeAcraueur,r
IlofiyqeEEbre B aroM cJryqae 3EaqeEr4fllg ea - lg 8s, fl r&n)fie upuunrHe B pacqe-
Tax coilEeqEbre coAepffianrrx aJreMenron lg e6.

Ta6ruqa 2

oTrlocr{TeJrbrroe coAepxaHr.re aJreMeHroB r arnrocsepax xoMnoue'ros A u Bupu Alg g:0rB u cnopocrrx uurcporyp6yuerrn o"ir'Ei(Ai:6 ; E,(Bili "*1"
?,:reueur tlucro

ruHilii lgen-Igeg Ic €o

CI
MgI
Si II
CaI
Sc II
TiI
Ti II
VII
Cr II

-0,07
-0,12
-0,06
-0,53
-0,07

0,08

-0,13
-0,02

0,42

8,61

7,60

7,55

6,36

3,00

4,86
4,82
4,00
5,50

MnI
Fe II
CoI
NiI
Ni II
YII
Zr lI
Ba II

0,19
0,05
0,13
0,34

-0,02
-0,19
-0,20
-0,05

5,55

7,60
4,55
6,08
6,21
2,24
2,56
2,40

t
2

5

4
4
6

4
8

8

I
J

2

2

2

7 . Odcy;NrneHr{e peByrrbraroB
r{ HeKoTopbre cJre[cTBrrE rrB Hrrx

Ilognegelr Eer(oropHe r4Torl4. Mr,r rponerl4 aHaJrr4B oruocvreJrr,Eoro xrrlruqe-
cxoro cocraBa r(oMrrouesros A ra B npra S (A)IS (B) : I u y6egutr{cb, qro cJry_
saftsblfi paa6poc B aHaqegr4flx lg en : Ig i" iorryuaercx .roru. 6oor-r*, 

-rio
ero EeBoBMolxgo o6SgcEI4Tb omra6xaura a ra6.rro4aeMbrx anBrrBaJreETEbIx muprr-uax. Saren MEr troBropr4Jrr{ auaJrr,ra npr4 S (A)ig (B) : 2 u ycraaoBr4Jrtrr, qro
B srOM qrysae B trpeAeJrax orur.r6ox r4sMepeEufl Wss cotrep:)fiaHr{fl aJreMeHroBy 3Be3A A z B corJracyrorcfl.Kar( Me)flAy co60ft, rarrn-ccorreiour*coAep?fiagrrerr.
3sa.renus S (A)lg-@)> 3 (r. e. A lgS >O,S) Mbr Ee paccMarprrBarru, ran HaK
oHr4 r-re r\roryr o6tncur.rrr, ua6rrogaelroe pacgpeAeJreErre aneprlru (cn. puc. 7).
Taxrau o6paaou, BHaseur.re S (A)IS (B) : Z uiu A lg g : b,r, ,i"-rrlr*L*i,
EBJrflercrr uau6o.nee 6lrzaxlrrr x geficrnr.meJrbuocrr4.

Mr,r upunnlu A lg g : 0,3 B HarrecrBe oror{arareJrr,}roro Bnaqesug. rJocltom-xy Aarruefiuee yroqHesue A 1g g 6ea [pr4BJreqeHr,rrr AorroJrHr,rreJrr,]rbrx sa6firo-
AaTeIIbII6IX AaHELIX He npeACTaBJIfleTCE BOBIIOiI{HBIN,f , BOBIII4HaeT BOrrpOC O TOrr-
r{ocrr4 orrpeAeJreEr.rr A lg g r4, cJre[oBareJrr,Ho, napar{erpoB T,a6 v 7g giror,rrroren-
ron A u B. OsesraAuo, npr4rrflra.E Berr,rqr.rua A lg g : 0,3 lb"v*i., oruu6ry
onpeAeheHr4n ;1--0,1. orcroga c norrorlbro prac. 6 uoxiuo oqeHr4rb BoBMo?r{Hr,re ilo-
rpelIEOCTr'r s Tsqw lg g; or-ru [pr{BeAeHr,r B ra6n. 3. Ta,r,r rrie yr{a3aHr,r cne1rpaJrr,-
HhrII Tr4rI rr HrIacc cBerl4MocTr{ Ha}I{Aoro HoilrfioHer{Ta, npra6nr.rar,rreJrr,Ho coorBercr-
ByronI4e nafi4eRnrrlt a$Sexrraanrrr{ Ter{ileparypaN,r rr ycxopeHr4srt cwrut rrrx{ecrrr-
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Ta5.nl,r11a 3

Ilpnumr,re raparrerpbr r(ol\rrronerrroB (L lS tl :0,3t0r1 )

Itounoneur 7r,lr, H Sp MIMO R/RA

A
B

7300+ 150

6200i230
2,60r.0,17
2,30.t0,05

FO-F1 II*III
F7-FB II_III

t1

5,8

19
'28

Hauounrau, qro ar'IaJrI,IB cnerTpa n Sgr xax oAr,rHorruoft,BBeBALI nonaBaJr o6qr,rft
Ae{trqr,rr co4ep}fiaur{fl r{eraJrJroB (cu. puc. 2n3), B ro tsper{fl fiar( carrr,r KoMrroHeE-
rrr A u B ralreror coAeplxaHr{e,.6.nraaxoe r( Hopr\{aJrbnorry (cu. puc. 10). Orcro4a
cJleAyer, sro [peEe6pe]IieFll4e 4'nofrcrneuuocrt,ro 3Be3[bI Mo]ner npr,rtsecrrr K orrrr4-
6oqnrrlt npeAcraBJIef{I,Iq}I o ee xLIMIlqecHor[ cocraBe. BoenuxaeT Boflpoc, floqeMy
cOAeplI{aHI,Ie aJIe},IeIlToB }Ia p}IC. 2 u 3 OraSaJrOCb 3a}II{E(eHI.rbrM. OAua ue BoBLro?It-
Hbrx npr,rsr.rrr - saBbrrrreHr{e cHopocrr4 r,rrrKpoTyp6yleuruocrra f1. llz puc. 3
Br4AEo, Har( rroHr4?r{enue [1 or 7 ,25 4o 5,0 KM/c yMeEburaer ge$nqr.rr coAep]r(aHr,rfl.
B upunquue Molr{Ho 6r,r.no 6r,r no4o6parn AocraroqHo MaJroe BHarrenr,re Et, npu
r(oropoll 6orr,rurzucrso SJIeMeHToB B cpeAHeM tror{a3aJro 6rr co4epxanrae, 6ruamoe
r{ coJIHeqHOUy. o4naxo npl{ BbIBoAe [1 MI)I ]rcxoAr.rJrr4 r43 Ha6Jrr0Aaerrbrx aHBr.rBa-
JIeHrHhIx Irrl4praH trura:r.ft, Ir cnopocrE, Et : 5,0 HM/c MEr paccr{arpr.rBaeM HaH rrr{-
III4MaJILHOO SHaqeHue f 1, fOtOpOe MOII{HO npI,IIIflTb I{a OCI{OBO TaHOIO aHaJMBa.
flo uarueuy MHeHI4I0, Borlpoc o ilpr4rrr4uax rroflBJleHrrr r{HI4Mbrx auolra:rlrfi xr{N{rr-
qecfibro cocraBa, rroAo6rrhrx npr4BeAeHHr,rM Ha prrc. 2 w 3, rpe6yer AonorrHr4reJrb-
EOrO l4CCJreAOBaEr4fl.

B aarrloqeul4e yxa)fier{ Eexoropbre cJIeACTBT{fl, Blrrexalorql4e r4B troJryqerrHr,Ix
peByJrr,raron. Ilpenige Bcero Mr,r Molr{er{ oqeurlTr, paccroflrrrae il ilo n Sgr. ,I[na
Droro nepenrrrreM coorHorxeur,re (9) n cnegyroqeM BEAe:

mZ1(A) R\+ ntts (B)na
a.:

z'1. (AB) '
(2e)

rge E7 (AB) - ua6.rrrogaelrafl ocBelrler{Hocrt B [Jrr{He BoJrHr,r 1,, racupannegr{ar
3a Me?fiBBeB[Eoe rrorJrorqeHr,re. Mr,r nonoxir.r,rru ?u :5500 A r rroAcraBrrnu n (29)
troror(I4 nFL u pqAl{ycbl -R, coornercrBylorqr4e npr4rrflrbrM napaMerpaM HoMtroHeH-
ro1^(cu. ra6r._3). Hauouurnu, qro r.raMepenr{bre BHaqeuur. E1 (AB) npunegeurr
s IB], a orry6[IrnoBanubre oqeHHIl MeE{BBeBAHoro norJrorqeur,rE cocraBJrflror
Av : 0 -i 0?18 tl4-161. Oxaaanocr,, \ro d: 195 trc trpr.r Av : O u d :: 180 trc trpu Av : 0ry18.

,(a;ree, yrJroBot{y paccToflHr4ro r,re}il[y KoMnorrer{raMu pAB : 0,093, upu naft-
AeErrErx BEaseEr,rEx d coornercrnyer rnnefiuoe paccroflrrrre a : 18,l a, e.
(Av :0) unu a : 19,7 a. e. (Ay : 0"',18). Orcrcga cJre[yer, rrro paccronHr4e
Me)r{[y sBeBAaMU A ll B 6oree, qeM Ha Atsa nopfl[r(a [peBbrrxaer r.rx paAr4ycbr, T. e.
r(oMnoHeHTbr ue o6paayror recuyro uapy. Oruerr,rM, qro nenraqrana a trBilfieacf,.
Erl?r{Hr.rrf trpeAeJroM AJrfi peaJrr,Eoro paccroxur4fl Me]r{Ay A lr B.

Ssas lraccrr Kor,rrrogerrroo M6tt Ms (c*r, ra6r.3) r4 rroJrarafl, qro a - 6o"irs-
mafl rloJlyocr, oTrrocl{Tenrnoft op6r,rtrr, }'rbr r{o}I{eM safirr,r Ml,rHr4r{aJrr,Hnrfi roauorH-
ur,rfi nepuog o6parqeuux n 4sofiuofi crrcreMe r4B.rperrero_BaHoHa I{eu,repa

P2:a3/(Mr*Me), n (30)

rAe nepr4oA P srrpanien B sBesAEr,rX roAax, a, - B acrpoHoMr{qeoxr{x e[r,rgr4rIax,
Mtw M3 - B coJrHerrHr,rx Maccax (cu., uanpr.rMep, [18]). Tax rax BeJrr4qrrEa a
SaBr,rcr{T ^or urr6opa Ay, 

^Ntbr- 
fioryrraeM [Be orlellHrl t{trrrr4N{aJrbHoro ileprroAa:

Pmin : 23 r. upz Av : 0, Pmin : 20 .ner rrpw Ay : 0,",18. TaHnnr o6iasou,
rrep_r4_oA o6paulenur n 4noiinofi cr{crer{e n Sgr AoJr}r{eH cocraBJrflrb p )> i0 rcr'.

l'Ioxtno naftrra raHifie RepxHroro oqeHxy senr,r.r[nbr A]", onilrgaer,roro pa3Aejre-
ttus Jrmuvfi HoMrol{eHron A ra B n cnexrpe n Sgr. flpr,r nalr6onee 6naronillfirrroM
rroJrorieIII4r4 op6r,rtr,l ollrlocLITeJIrno ra6lrogareJrfl, HorAa lryq BpeHr,Ifl Jre]r{mr B rrJlo-
cI{ocrI'I op6ntsr, orl{ocl4reJrrnoe cxteilIetlme tuturit xolrnonenrou B onpe4eJrerrH6rx
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Saaax Morr(er cocraBJrnTb L?v: )uulc, rAe c - uxopocrb cBera, a u : 2nalP
(a4ecr orrocureJrbrhn op6ura- cquraercr xpyronoft). Ecnu P : 20 rer, rorAa
.qJrff gJrurrbr BoJrEbr I : 5000 A roryqaeM Crnrerq,esre L]u :0,4 A. 9to Bepxrra4
oqeana? r(oropax csriAererrcrByer o roM, qro paaAeJreu[e ;l.usnfr. uomet 6rrtr
o6uapymeuo Jrtrrrrb Ha ctrefirporpaMMax c Ao.craroqno BEIcofiI{M paapeltrerueM.
floguepnreu, qro B roM cilyqae I ecnrfr. trJrocnocrb orEocrrreJrbuofi op6utrr uep-
trerAr[nyJrffpua rysy Bpeurrs, Hr{Hanoro crrteq,enur'nusuft noo6ule ue 6yger u
crexrtrianrnyro gnoficroeurrocrb n Sgr o6uapyntum ne y4actbx.

8. Ocuosurre peayJlbrarbl
'1. flpegnoxen MeroA rrccJreAoBaur{fi crrenTpaJrbr{brx n {otouetpuuecnrrx

xaparreplrcrr,rx 4nofiuofi anea4rr, ocsonauurlft Ea Irpr,rMeneHr{rr MoAeJIefi atrrtoc{ep
u troaBoJrflIoIqufi uo o6qeuy crreltrpy HoMroEeEroB troryqurb ran$oprvraquro o6
ux {yrgarueuTaJrbErrx uapaMerpax rr xuMusecroM cocraBe.

2. Sror MeroA rrpr4Meueu AJrfi auaJrusa Asoftsoft cr{creMbr n Sgr. flo sefinsfi-
:r'a*r W (H.y) , Lmy : rnv (A) - nlv (B) ycrauonJrerra BaBr4cr,tMocrb a{fertun-
Ebrx reMrreparlp 716 r4 ycHopeErrft cr,rnrr rfi)r(ecrlll Ig g xounouentos A ra B ot
'egr{EcrBeur{oro apryMeura, .A lg g : lS g (A) - Ig g (B). no pactrpeAeJreuuro
Dneprrr[ B cner(rpe n Sgr olpeAeJreu r4rrrepBaJl BoBMoTfiHbIx esasenuft atoft
Beilrrrrurrbr: 0 < A lg g ( 0,5.

3. Tlcc;reAoBaur{e xuMusecxoro cocraBa uoBBoJIuJro Bar(JIroqrITb, .rto Eau6o-
Jree BepoflrubrM fiBJrflercg Buaqenue A lg g:0,3 1-0,1, I(oropoMy coorBercr-
ryror cregyrcIlltre sEaqeEr/tfi trapaMerpoB Tr6llg g: 730012,6 AJrE aoMtroEeuta A;
620012,3 AJrs r(oMtrogeuta B.

4. Xurufi.Iecxuft cocras r(oMtroEeEToB oxaBaJrcfi 6nuaruu m coilEequoMyt
B To BpeME RaR arraJrrra ctrenrpa n Sgr naH o4zuouuoft BBeBAbr IrpuBeJI n BErBoAy

o ,rrrio^r ge{r,rqrare MeraJIJroB upu oco6euuo EuBKoM coAepmaErrtr Ca ra Sc.
5. Oqeuxi paccroflEufi [o fi SgI trptr Me]fiBBeBAEoM trorJlolqenlm Av -

- 0 + 0-,{B nier nerriuury d = 1.80,-- 195 uc. fleprog o6paqeuun' s atoft
Esofiuoft clrcreMe cocraBJlffer Ee Meuee 20 ner. Oxtugaeuoe paBAeJIeEIIe ryy\ft
roroose"ron A u B n cnexrpe n Sgr B ryqpeM cJryqae Ee rlpeBbrltraet 0,4 A.

l
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AIIAAEM!',i.fl. FIAYIT CCCP
I,I 3 BE CTIT fl I{PbIiVIC H O TYI A C T P O (DI,I 3I4 1]E CH O],1 OE CEP BAT OP I1trI

Tou LXXVII, 1987 r.

yAH 523.942.811

c IIE[( TPA JIbHbIE HAE JIIOIEHI{fl
TAMMbI T(ACCI{OIIE?I B 1985 _ 1986 TT.

AHATUS AMI4CCIOHHbIX III/.HIilII
BOAOPOIA H"Hp

. C. Iaunnna

tr4arararorcs peayJrbrarbr auaJruaa upd{rare:ft oMtlcclroEEbrx urunt nogopoga Ho u HU r
crrer{rpe lauurr l(accuoueu no na6rro4eru.fiI\4, .BErtroJrEeEEbrM c certa6pt 1985 r. uo {erpalr
1986 r. O6rapymeua cJtolr(Eatr (moroxomnoueurnax) crpynrypa upo{unefi Ho r Hp aMl4ccrron-

rr,rx rlrsuft s saqaflr,rrrft reprro[ ra6,nrogeruft (ceuta6pn - noa6pr) tr fiocretrerrubrfr uepexog

1rx r( AByxr(oun6resruoft crpynType c rpgo6,raganueM IrEreEcI,IBEocrI,r {uotetoaoro r{oMtro-

uerta. OqeueEbr cJreAyroq[e uapaMerpbr aMl{ccr{orErrx .nzutlft: onBrrBaJIeETEas rtrfipl{Ea, tro-

JIymIIpUtra, EIIpI4Ea B RpbIJIbEX, MaI(Cr4MaJIbEaE IIETeECI{BEOCT6, OTEOIIIeEI{e I{ETeIICIIBEOCTE

Suoneroaoro HoMrroueEra H r(pacsoMy (V/R) rr ryrreBax cr(opocrr, ua uauepeuuft [oJro]r{eulrff

Mar(cI{MyMa IrETeEcr{BEocrr. OtMesaetcff TeEAerrqI{E yBerfiqeulrx r,tETeEcIrBEocrIl V-rtounogeg-

Ta r4 ero cMelqeEr{ff B cropoEy r(oporr(ux AJIIirr BorIE BMecre c pocro}r oRBI'IBaJIeETEoft mtlpuru
JII{EtrI{.

THE {985-1986 SPECTROSCOPIC OBSERVATIONS OF THE 1 CASSIOPEL THE
ANALYSIS OF Hc[ AND H0 EMISSION LINES, by 7. S. Galkina.- The results of Ho and

Ho emission lines observations in the spectrum of Be star ? Gas obtained from September

tdSS titt February 1986 are presented. The Ho and Hu emission lines profiles reveal the va-
riations from multicomponential structur'e in September - November 1985 to a double-com-
ponent emission (by Hs) and one-component (by Ho) with the shortward peak intensity dis-
placemented. The folldwing parameters of the emission Ho and H6 lines are defined: the

eguivalent widths (1,lz?,), the halfwidths (Al, (1/2)), the widths of the wings (b), the maximum
intensity of Ho line, the intensity of the violet and red emission peaks of Hp line, the V/R
ratio ancl the displacement ofl the maximum peak intensiti.'The trentl of the V component -

intensity to increase anil its displacement towards the short wavelengths together with the

increase of the equivalent width has been noted.

B noCne4nue nolropa AecflTIIJIerI{f Hilaccl4secxafl Be-38e3[a laMMa HaC-
Cr{orrerr HaxOAuTcfl rrOA EeOCJIa6ur,ru Bsrzlialll{eM acTpOtrOMOB, PaCrurapranaCr,

o6racrb ee Ea6JrroAaeMoro ctrexrpa or AaJIefiofi y.rsrpa{raoleroBofi Ao 6ru}HHeft
ran$partpacuofr . O6napylr(eHubre rro Ea6JrroAenr{flM B AaJler(orf ynnrpa{uoneroBoM
Id B peIITreIIoBCRoM [I4arraSoHax O6IacTI4. C BbIcoROfi CTeIIeHbIO I,IOEI{BaI{uI\, C TeM-

nepirypalru 104-105 It, c nrrcoxr4Mr{ cnopocrflMr4.pacrurrpeHlrtr, a rax}fie oco6eu-
Eocrrr crrepTpa B 6rurrsen uu+paxpacuoM Arratraaorre cIrJIbEo ycJlolr(EtrJrr4 MoAe-

iruponauue arMoc{epbr Be-anea4rr. }tar rassecruo, flBJleurreie-aseaA otrpeAeJlelro
rr3 Ha6JrroAeuraft oraglarr.toft o6nacru cnexTpa. Snea4rr TI4[a Be, H HoTopbIM oTHo-
crrrca y Cas, xaparreprrayrorcfl Hailr4srleM s:lr'rccvrfi B lrulartrx BoAopoAa, reJlrrfl
I4 raHor[a Fe II, xoroparr BoBHr{Kaer B rrporfi}r(eHrroft o6oJro.rxe rrilrr B Eapyrr{uoft,
xoJroAHoft arMoc$epe c Hl43nofi cKopocTr,ro pacrur4peHl{fl.

TaHofi Ar{arraaoH {uauuecrnx ycJroBvfi n aurtoc$epe paccMarprdBaeMoft BBSB-

Abr rpyAuo o6sscnrarn B paMxax rex reoperraqecxr{x MoAeJIefi, r(oropbre [peAJIo-
lr{eHr,r [o.Eacroflrrlero BpeMerrrr. floatony Har(orrJler{r{e, c6op Bce HoBr,rx r{ HoBbIx

{axropon raa na6nrogenrafi no BceMy ArdarraaoHy cfler(rpa rrpeAcraBJltlercfl osenr}
RA}I{HbIM,
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B 1985 r. 6unu trpoAoJlrfiegbr Eaqarnre EaME B 1977 r. 17,21 s.a6;rrlo[ertrfi

ry Cas. Huxe 6ylyruailoxeuu peByJrbrartr auaJrtrBa ctreftrpaJrbuux ua6nrogeurfi
Ba trspuo4 cerrr6pr'{985 r... ![erpanr 1986 r.

Ha6nlo,qeunn

Ha6nrogeuus lauuu ltaccuouez rpoBoAEJIucb Ea tiz}-u.v- pe{rentope
ltpuuoxoft o6cepearoputr c AuctrepcuflMn 14 Almv. s o6nactz 3700-4950 A u
3t Aiuu s o6ilacru Ho. Iloryueuo cBhrms 100 crentporpaMM. flauuue ua6nroge-
uut uprre4eubr B ra6n. 1. 34ecr B trepBoM cton6qe yr(aBaEbr Aarbr, Bo BropoM -

Ta6nuqa I

[ara O6racrr cneHrpa tI!rcro cIIeHTporpaMM

1985 r.
17.09

21.09

23.09

28.10

30.r0

09.11

,1,2.1,t

21.1.1.

24.1.1

10.12

22.12

I986 r.
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2L 45 -22 t4
22 28 -22 43
2t 08 -21 58
22 L7 -22 49
2258 -2303
2t 04 - 21. 38
21 50 -22 07
22 24 -22 31.

22 t6 -22 28
LS04 -1935
19 55 -20 25
20 40 -20 59

20 37 -20 4
21. 02 - 21" 26
21.30 -2t 34
t9 32 -19 45
!9 48 -20 00
1722 -t827
18 39 -18 49
1851 -1906
L7 56 -18 10
18 13 -18 L7
tB24 -1B30
L7 1.4 - L8 34
L8 48 -19 20
{9 28 -tS 34
15 50 -16 42
t6 50 -17 25
t7 28 -17 57

t6 19 - L7 1.4

1557 -1708
[633 -17 L8
1734 -1800
18 05 -18 Lt
1623 -1655
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uETepBaJr BpeMeHr Ea6rroAeEtrft Eausoft o6nacru ctror(rpa? B TpeTbeM - o6racrr
ctreKrpa tr B trocJreAEeM - rrrrcJro ctreKTporpaMu. B or[enrEEre Hoqtr troryqaJlocb
or rpex go {.2 cnenrporpaMM o6ractz H* r 4ae-rpz - o6racrz Hp. Bpervrfi Enc-
troBqqrm EJrE rrepBofi oSilacru paBEEJrocB 1-5 rrrrs B'saBEcuMocrrr oT ycnoruft
troroAr{ u 10-15 MEE ArrE Hp. ,(re o6nacrr crrexrpa 3700-4500 A ancuoazqm
6rrra 3-4 MuTr.
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Ta6nuqa 2

WX,L i*u*HoMep
crrer(Tpo-
IpaMilrbr

BpeMfi
(UT) r (/max),

fiM/c

-23
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1985 r.
17.09

+2
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891

787
995
965

11.14
1,040
936
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Lt44
891
980
965
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B/r6
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936
802
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847
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980
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,1,025

951
s43
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1,054
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3t2
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327
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297
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M.
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, 3t2
304
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2,62
D!D.t
4,32
4,70
4,83
4,15

4,14
4,46

4,22
4,36
4,14
4,23
4,3tt

2,98
2,71,

3,67
3,40
3,{0
3,39
3,35
3,39
3,05
3,26
3,18

3,50
3,52

4,75
4,71.
4,31,
4,56
1r,30

4,20
4,90
4,52
4,40
4,86
4,tD

5,40
4!OD
4,45
4.25
4,20
3,65
4,25
4,54

2,76
3,74
3,42
3,18

12,1
14,4
17,7
17,4

75,4+7,3

19,2
{8,9 ,

24,9
25,0
28,1,
23,9

24,2+0,6
24,8

26,2

23,1
26,3
24,4
24,1
,o,

BI+1,'1
16,3
16,1,

10,8

t4,4
20,6
1,7,3
16,5
18,3
18,1
17,7
r6,5
t7,B
16.8

1?J+o,4
18,8
20,3--le$-
zo,\)
26,1
22,lt
24,7

27,4
Z;1\l)
,ro
26,?,
24,0

Zl5+oi
26,3
26,3
26.0
,ta
,, I

18,3
24.9

23,9+ 1,0

,20h30m
20 4,1.

2,1. L5
21 22

*.
2t t2
21. L6
2L 30
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21. 48
2t 52

22 26

19 22

19 06
19 11,

19 15
19 30
19 38

20 38
20 42
20 48
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23.09

28.10

30.10

-13
09.11

21.1,1, 17 25
L7 32
t7 39
t7 52
17 57
rB 04
18 19
tB 22
18 26

L7 L6
t7 23
L7 29
t7 43
L7 48
t7 53
t8 06
18 09
t8 t3
18 25
L8 2S

l
2
J
4
5
6
7
B
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18 26
4.8 2S
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I
2
3
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5
6
7
B
I
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5
t)
7
8

24.r1
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15 53
15 59
16 06
{6 18
t6 23
16 27
16 36
16 41
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Ta6uuqa 2 (oxonuanue)

IIoMep
cI1eHTpO-
rpa Nr Nr bI

WX,L lma*

3,76
3,7 7

4,58
4,55
3,15:
4,50
4,3:6

4,95
4,75
4,99

1986 r.
22.01

0t.02

L6r,22n
16 28

t6 t0
L6 22
{6 35
t6 54
L7 04

t6 52
17 04
77 17

17,5
19,5

18,5

26,1
,?o
15,6
27,0
23.8

25,2+0,8

26,7
26,0

.26,5
26,4
22,8
26,4
20,9

23,4+L,6

I
2

758
802

928
951
86,1

282
297

290

282
282
297
319
282
292
282
290
907

290

282
250
,4,

28s

L

2
J
4
5

Lt7 4
11t5
s43
980
906

89t
787
891

-DD
(+7)

I
2

t
2
J

t6 27
16 39
16 49

+,x
5,2
4,1

Ananue aMr4ccldoHHr,rx rrpo$I{Jrefi irumrrfi Ho u Hp

B uepuog ua6,nrogeur,rfi c ceuta6pr 1985 r. uo {eepanr t9B6 r. B cner(rpe

v Cas caitrMrr cr4JlbHr,rMr{ o1rr4ccr4oH}rbrMlr JrIdHr{gtnrut 6r,lrrvt JII'IEI{rr Ho u IJg' Slruc-
i^^ , ,rrrlr H, rurur HeMHoro rpeBblrrlaJla ypoBeHb r(oETIrIlyyMa, a Bce nocJle-

[yrcU{I{e ilVHLtrt BOAOpOAa, HarIIlHafl Or H6, IxIapOI(IIe II M€JII(I4O, IIOTITI'I CJIIIBaIOT-

cfl c ypoBHeM r(ollTrrrlyyMa.
Crbxrporpauurr o6pi6orarrbr c rrorrorrlbro paapa6oranuoft B }tpblNtcHofi actpo-

Snar,ruecHofi 
-o6cepnaropru t3l asrouoN{sofi cI4creMEI l4,Qponofi peltrcrpaIII'Ir

,, Our" r,runpo$oiouetpa G II r rrr,rxpo-3BM <<tr4cxpa-1256x Co Bcex ctrefirpo-
rpaMM 6urnu c[enar.rbr Barrrdcrr cilerTpoB B LluTerlcrrBuocrflx. ,[la yuactxoB crleK-

Tpa, co4epfl{arqrrx JTI4EI{g I1o A H0, AaHEbIe BLIBoIIaJII{CL na rpaSouocrpol'IreJlb,

u npO$ranra ttusuft H6p u FIg IpI,1BOAI4JII,{Cb I( ypOBIIIO JIOI(aJIr,EoIO I(oErI{IlyyNIa.

ilepnrrfi 7He npocMorp ctrexrporpaMr{ rr aailucefr. ctrenrpa c Eux tror(a3aJr' qro

"po6ri, runuir. 'Ho, , FI' B *u*6rony*" r{IlreIrcI4BEocrI,I orreub Eecta6r'rlrurt,
c pe3r(rrMl{ eMr.Icor4oHHbrMI{ rtoMtroneIrraMrr, HaKJIaAbrBaIoLqI{rIr{cfl ua 6onee urrpo-
r(yro aMr{ccr4ro. flocHolsxy 6ruu BaNreseHbr BapI4aIIL{u rrrlreucllBEocrll B r(oporr(rre

npoMelr{yrr(Id Bpelreur{' 6nrno perueuo Ee ycpeAEflTt' ux 3a Eosb'
-' H; $uc. I io*uruou, upo6,uu rru'vtu Ho n paanue 11oqrr Ea6ilIoAe,ufi. flpo-

$lrlu, ,ioryrttr"ure B paBHr,re lroMer.rrbr Bper{egra, raao6paineur'r paBHLIN{tr Jrr{EI{flMI4

u O6OSgaseurr qr.rSpaul4, KoTOpbIe npI4BeAeIIbI Bo BropoII, a I{oilIeETI;I, CoorBeTCT-

Byroqrre rdM, B Tperr,eN{ cton6qax ra6rr. 2." 
tr4a pacCuOrpeiorrt pI4CySItoB lIoEtI{o oTIlerI{TL CJIeAyIoUII{e oco6euuo0rr'I aur'rc-

"rrr*u-"-r"", 
ff"r 1) r.rnreuclrngocrb ee DNII,lccI{rl c 77.09 1985 r. Ao KoHI{a uos6-

pflnpI,IMepEoBqeTblpepasatrpeBbllxaflaypoBeHbItoIlTI,IHyylIa,-aBoTAeJIbHI,Ie
Mor\rerrrbr r{ ,noqrr, ou*, riopr*ep, 17.09, Bcero roJrE,Ko B rprr paaa; 2) B cpaBlre-

iii--"Tg7g". iZt , ig3t a. IS-BZ rr. [4] rrHreHcrrBuocrb ar{Lrccl,Iva nurl'rru Hu

Barferrro rroHI{BpIJIacE,; 3) aarternbl I43N,IeHeHIIfl Crpyl(rypr,r nporfu"na H,, ot noun

n "Orr, 
OCO6S1rHO B MaI(CII1,Iyl\Ie IIHTSI{CI{BHOCTII. TaH, u na'ra'nr'Urrfi fleplloA

na6nroAenuft (ceurn6pr,-uon6pr) BeprxI4Ha upo{u"nn roI(a8618ae'r cJIomflylo

crpynrypy, ,or[u ,,ui c 4e*a6pa npo6r,ur Beprxrru,r craHoBl{rcfl 6o,nee yax,llr

c ue6o;rI,Ilroft acrnnrnrerpneii IIpaBoro KpbIJra, c rIaficl,Ilry]'Io]{ tr{rtrer{cl{BI1ocrl4,

crreqenrrbrM u *oporr,o'"orooojro o6nac'ir, ciler{rpa Irpl4rlepHo ua 60 nu/c. Ha
prrcygr(ax IryJrE, Ira oclr a6cqr1cc coorBercruyer AJII,II{g BoJrrlbr Io:6562,83 A.
'-- ilu pr". ) rrprnr.gaorr upodrr,ur.r Jrrdlrrrr{ IJB, noropr,re, raR }r{e r(aK u upo$unr'r

Ho, ragerot crloirillyro crpynrypy; nyJrr, 3AeCr, coorBeTcrByeT AJII4Ee BOJITIbI JII4-
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rlM/c

_49

-d,



Huu Hp 1,4861 ,33 A. [rr trpo{r4reft aMrlcctru B JrI{Hr{r,I Hp xaparrepna cJre4ylo-
tr{afl AeraJrb: peanuft Hpyroft noAteM {rao.neronoro r(pbrJra sMurccttllt; oco6eHHo aro
BaMerEo n nepnrrft treprroA ua6.nroAeurafi. Crpyxrypa upo{unn Hp raH}fle cJIoE(-

EaE, r(aft ra upo{ra.na H* B uepaofi noJroBr{He ceutn6pn 1985 r. O4uaxo yme
c 27.09 BbrAeJlfiercr pe3fiafl a6cop6qur, r(oropafl xopouo BaMerHa ra ua npo$ulax
30.10 ra 09.11 1985 rr., paBAeJrflrotr{aa Suonerosbrft 14 xpacrluft fto}IrIoHeIrrLI.
3a npeun ra6rro4euuft c ceurx6ps 1985 r. no {enpanr 1986 r. npor4aorrrJrr4 I{BMeEe-
Htttr orHocr{TeJrr,noft r,rureucr4Brrocrr{ $raonerororo r4 r(pacHoro KolIroIreHToB,
Itoroplre na upo{lrne JrrrHr4rr Hp oIIeHb arerxo rrpocJre}r{r,rBarorcs, ftax ilpaBI4JIo,
B Halr(Ayro noqr, ua6nro4enlrft trolyqaJrocb rro ABe ctrer(rporparlMbl AJrfl o6"nacru
I[0. I{a pvc. 2 paa]rbrMr{ Jrr{rlr,rflMu uao6pameur,r rrH4r{BrrAyaJrr,urte npo{uJrl{ rroA
EoMepaMr{ | a 2, Koropbre coorBercrByror r{orfeuTaM Bper{eHr{, Tar( me o6oauaseu-
Hhrr\r B ta6.n. 3.

1985 r.
17.09

21.09

23.09

:"t0.10

09.11

12.4,1,

2t.11.
24.14,

10.1,2

22.12

04.02 198(

HoNlep
cleHTpo-
rpaNlMbr

BpeMfl
(Ur)

2 t h55n
22 !0
Dt t2

22 45

2t t0
21 33

20 03
20 19

2I OB

21, 21,

19 39
79 51t

19 00

18 03

18 56
19 14

16 58
17 t9
t7 47

I '^'o

3,2t
2,99

2,50

3,68
3,70
)R)
2,95

2,74
Z,J I

4,21
3,42
z,o I

2,14
2,81
2,71
n a,

2,21

2.40

1,"
1ylrp

^1"(r/2\,Hu/c

.1Zq
324

298
298

34L

349
306

341
341

*u
JID
298

298
2SB

272

b,
nx{/c

t"

2

T

2

L

2

1

2

I
2

I
2

1,

I
L

2

L

2

L

1,75
1,65

1,65
1,60

1,80
1,90

1,64
t,70
1,60
1,63

2,20
1,95

1,65

1,50

1,68
1,65

1,65
1,60

1,62

1,75
1,75

1,55
1,55

,{,
t,4B
1,48

1,50
1,50

,fo

1,40

1,43

1.50
1,52

1.45
1.48

t,4B

1,00
0,95

1,07
1,03

1,03

t,1t
1,r5
1,07
1,09

1,16

1,18

1,05

1,12
1,09

1,14
1,08

1,10

468
491r

426
441

468
443

528
468
451
426

407
426

460

426

468
477

460
452
468

Suraccus B trrutw\ru H, (puc. 3) gono.nr,uo cra6an, c nepeMerrHr,rr,r rpo{raner,r,
c BaMerubrM upeo6;ragaulaelf Idr{rerrcraBHocr]4 {raoreroeoro HoMrrorreura.

,(na nranlrft I{6 u Hp onpeAeJreHbr cJreAyroqrre xapaHrepr,rcrr{nr'r: 3r{Br4Ba-
Jrel{rlrafl lrrr4pr4Ea W7", TtoIlHAfl rloJryrxr4pr.rHa L}t (Il2), mr{pr4Ha n xpr,r"nsnx b,
r{HTer{cr{BrrocrE B eArrr{rrqax trenpepbrBrroro cfler(Tpa B MaKcrrMyue 1rr.r"* 4nr
Jrr4rJr,rr4 Ho, fl 4.na Hp - r4rrrer{cr4BHocrr4 rfr.lo;reronoro Iy v. r(pacHoro "r3 r(oMrro-
HeIITOB I{ I4X OTEOIXeUne; 6r,rnra TaI(Ete r4SMeperIbl rrOJIOiHer{r4g rrr4noB LIIITeHCT4B-
Eocrr'r B lt:l,rs:yt],r Ho u oqenelrbr r4x cMeu{eHr4rr rro orr{olxeHlrro x ft,o : 6562,83 A.
Bce arra AaEEr;re rpr.rBe,qenbr n ra6;r. 2 r,r 3 coorsercrBenuo Ars Ifo lr H6. Peaynr-
Tarr,r errdx raauepeur.rfi froHaBarrbr Ha pr4c, 4, tge cBepxy Brrr{B rrpe[craBJreHDr:
r,IBMelreHrIe anBr{BaJreHruofi uu.rplrnr{ Jrr,rr{r4r4 Ho sa Bpel,rfi Ra6"nrogenl,rft c 1,7 .09
1985 r. to 77.02 1986 r., IrBr{eIIeHIlIe onBrtBaJreuruofi rrr.rpr4Hr,r rrrlHr4rr I-Ig, uB-
[IeHeHLIe orrroctrreJrbnofi nrlTencrdBHocrr4 rfr.ro.rreronoro Ho\,rrroHeHTa H HpacHor,ry,
r.Ia[terlelrr{e noJrylrrrrpr{Hbr Er'rr4ccrrr{ B JIr4I{r4rd H, ra u3ueneHl{e ilyseBoft cnopocrr.r,
uaftgeunofi rro cl{etqeul4flM rI,IItoB r{axcrlMaJrr,Eoft r,turencraBuocrr4 runuu I{g,
3AeCr, MolI{Ho BrrAeTrr, qTo 3a BpeN,rfl na6nrogenl.rfi npor4cxoArrJrr.I lrBMelrellr.rs
EItBI4BaJIeHTrroft ruLrpr.ruDr JIrrrrI4Id FIo ra ue6o.rrrurae dr:ryrryaqr4r{ ce n rranr.ru IIg
(noxaaannr xpyxrxalru). Ornocrateflbr{afl rrurerrcr4BHocrs V- r.r R-xortuonenroe
I{suerlaJlacb ot -1,0 B HaqaJre ua6rro4euraft go -1,2, I4alressilacl r.r [oJryrxrrprr-
Ha sxllrccltlt B JlrrtrIru IJcc or 335 no 285 ttwlc. C vnerlr.reflrdeM r4rrre]rcrtBrrocrrr
tpllo.rreroaoro HoMIroIleHTa yBeJulrrr4uaJlocb ero clferqeur{e B KoporltoBoJrrroByro
o6racrr, crexrpa npr{},repHo or 0 (n Haararre ua6.rrrogenr,rii) go -57 xu/c x Horrqy
na6.rrro4eruaft.
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Pac, 2. Ilpo{rru nuuuu HU AJI.H orAeJlblrbrx noseft

O6cpx4eur{e peByrrbraroB

OgHoft uB ilpuMeqarenrurix oco6enEocreft area4 rraua Be EsJrflercfl r4BMeueurre
otrocntenruofi uETeEcI{BEOCtz SuoreroBoro u Hpacnoro HoMrroEeHToB aMtrc-
cliloHEbrx ,xruauft BoAopoAa. V pxga sBeBA aru r43MeHeEr4fl rrocET qraHrravecrufi
xapaxTep. Llrarcnuuuoctr, Tarltx rraMeEeurrft Molner 6rrrr o6yclourena ulrfr
ABoficrBeunocrbro, uJru Bpaqesuelr o6onoqmrr EeoAHopo4uoft [rrorrocrrr.

V lauurr Kaccuoueu err{ rrBMeEeHus V/R trpoflBJrflrorcfi BecbMa HeperyJrflpEo.
3a nper,ar ua6rrogeuzfi c 7971 go 1969 r. Jrrrrrrr Ea uurepBaJre trpr,rMepuo Aecnrb

- 
21//85

---- 24.// 85
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Puc. 3. flpo{rrg ruuuu H,

Pwc. 4. llaMereu[e ocEoBEbrx xapar(repucrtrr{ oMIrccEoIrELrx runrfi Ho u IIU co BpeMerre]ll

ot 17.09 1985 r. ao 77.02 1986 r.

Jrer (c 1932 uo 1942r.) rpoficxoAr[Jru Kore6auufi oruocureJrbEoft uEreEcmsEocrv
V/R, o qtrI(JroM 4-5 rcr,'ptu Hore6aEIrE llpoucxoAtrJlu oAEoBpeMeEEo c noJle6a-

flfrfi,aw TTHTeECEBEOCIfr. EMl,zrCCnU, O6quM yCUJIeHUeM Ol.lvlC9yfr U UBMeEeEtrgMu

6necna, KaK trol(aahlBaer pucyEo1 B crar5-e flroaau u Ap. [51. B arot ueplloA
BBeaAa trporrrJra rpu {asbl: Be, Be - shell z B,xor4a B.ee Ctrel(rpe ucIIeBJIa

eMrccfr.fl.
Cuycrn 3-4 r. s6uc1frfr cuoBa trOflBtrJlacb tr Ea trporflrl(euutr trOcJIeEyIOtr+Ix

20 ;let uctrblrbrBaJla Ee6oilbruue Hoile6aE14g c o6rqeft reu4eEqtrefi yBeJltrneu4s,

rrpr{ aroM otuomesraeV/R 6rrno 6nraaxo r( eAuEr4qe. Blecrt BBeBAbr no gaunurulbf
B ATOT trepuo[ CJIe1'Ha yBeJItrqI[BaJICfi, IlpeTeptreBarl Ee66ilbnltre HpaTItOBpeMeE-

EbIE BCIIJIECHU.

. Itart yx{e. orMeqaJrocr paEee [1], Iair,rua ftacczouera aftrrrBrro Ea6rrolaracb
u l(pu*rcxoft o6cepnaropri , 1"940-1941 rr. Ir c 1952 no 1957 r. Ha puc' 5
tror(a3aE xoA r4BMeHeI{uE orEocr{TeJrbEofr uEreEcuBEocTLI V- u R-RoMtrOEeETOB

fin1uu. Hp Ba IIepIIoA c 7940 11o 1986 r. u aHBuBaJI-eE-1Eofi mupugbl Jrfrr;r;fr H* uo
npbrMcxrlM Ea6[ro4euusu. SAecr Br(AEo, qro H {.953 r. uureEcuBuocrb aMr4ccrr[

B ltfrrifr:u H* roapOCla,,oTuomegtre V/R B OTO BpeMfi CTaJIo EeMEOro 6olr6m-e eAE-

Errqbl Cregyrcuiut He6oI51goft troA'beM uEreEclrBEocrtr trpol{someJl B 1970r.,
tr c DToro MoMeETa Haqailrrcb AoBoJIbEo BEaqureirbEbreftoJre6aEurr IrETeEcuBEo-

0rr {troleroBoro u Kpacuoro I(oMtroEeEroBcquKJIoMtrpIIMepHo 4-b xer: Cne4yer
BaMeiurb, qro b aroro lrte BpeMeErr rrpouaomeil Ee6orDmoft BcrrJrec$ 6.necxa
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v/R
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/tfu
Pnc. 5. Xapantep
c 1940 no 1986 r.

1,2

lo

48

/,4'A

/a

/
,/ 60 7/ Bl /?//2.

[eperlelrHocrr.r orr.rouleur{E Vi R u ar{BrrBaJrerrruoi.i uu.rpunsr runuu I-Io

BBeBABT r{ OrMeqailocB trocJrelyroqee yBeJruqeHr.re 6lecxa 4o 2n"2 H EaqaJry
BO-rogos, corJlacHo t5]. ,[o 1980 r. yBeruqr4Bailacb r4ureucraBuocrb aMr{ccrrr4.
oxrrasareurrrafl rrn4pr4Ea EMr4ccr4oEuoft :ruuzu Ho, gocrurEyB B 1980 r. MaHcrr-
MaJrr,Eoro sHaqeHI4E 3a IIocJreAHue 40 ter, c 19Bt I. EasaJra yMeEbrrraTbcs. Ha-
6lrogeuua 1985-1986 rr. tronacrrBaror xone6aur.rs DnBuBaJreursofi ruupurrbl
Jrvntru Ho or 75 rc 25 A. Bnecx aBeBnr,r H r{onr{y 1985 r. B cpaBueur{r,r c 1gB0 -19Bt rr. ynaJr trprrMepuo rra 0^,5 u paBuflJrcfl 2*,7 ro oqenxe H. I,I. Bou4apr,
n gena6pe 1985 r. (uacruoe coo6qeurae).

tr4a paccrtorpeullfl pI4cyEHa r[o]nuo Br4Aerr,, qro r4HTeucraBr,rocrE, aMrrccr4r4
B JrI4HI4I{ Ho nOapaCraeT, ItOIAa yBeJIuqI4 BaeTCf tr4IlTeIICr{BEOCtr SraoleronOrO

, rtoMtroHel{Ta, T. e. V/R crauograrcg 6olr,ure eAI{Hr4I{r,r, I,r yBerurlI[Baercfl ero cMe-
qeHue B Hoporr(oBoJrHoByro o6Jracrb cneRTpa. flpu bronr npoucxoArrr yBeJrr4rre-
sr,re 6necxa BBeBAbr, HaH orMeqaJlocr, Br,Iure. r l

3:rra sa6rroAareJrbgbre {axmr Moryr roBopr,rrb o roM, qro Ea noBepxgocrr{
SBeBAbr lrpor4cxoAflr Bcrrblllrr(r4 rarlr nr,r6pocbr rda HeAp BBeBArr ropauefi rrJraarl],r.
rzua err6pocoa npoty6epaEqeB, Hart trpeAnoJraraJr Ea ocnoBarrr4r4 cBorrx na6,nro-
Aesrafi lalrlmr Hacclronern s 50-x ro[ax A. A. Boapuirx [61.

Hecra6ra.rrtsocrb B upo$unax DMrlrccr4ouubrx nunraft BoAopo[a o nugrauoft o6-
Jracrrd ctrexTpa, o6uapynieuuafl tro na6rrogeuuslr 1985 r., BoaMolr{rlo, flBJrflercrr
rrpeABecrEuxou 6onee I,IoIrIHLrx trpoqeccoB, noropbre Moryr npouaoftrz Ha rroBepx-
Eocrrr BBeBAr,r rr or(py)fiaroqefi ee o6oro.rxu,

B eaxnro.renue r4cnpeuue 6naro4apro A. A. Eoapuyna Ba npoqretrr,re pyxo-
Truca' a cAeJIaEHr,re 3aMeqalltrfl, a Tar{}fie ra6opaura E. tr4. }I(uraflfir4Ey Ba tro]rotrlE
a o6pa6orxe na6.rrro4eurafi ra Hourap oB aHrire pr,rcyHnoB.

Maii 1986lr.

[ ;frrreparypa

"!.. 
lonnu,oo T. C.- llan. Itpriu. acrpo{raa. o6c., 1g81, r. 64, c.72.

2. I[sanoea 3.It., f atnuna 1'. C.- tr4an. I{psrrr. acrpo@raa. ot6c., !g84, r. 6g, c. 34.
3. M^a,r.au,yu,eu.no B: II^., Illep6anoe A. L,'IIIymeee'8. trI .- I{an. Itpr,rrr. abrpo{r.ra. o6c.,

1985, r. 72, c. 226.
4. Iatruua T. C.-.t4an. f(pnrr. acrpo$rra. o6c., 1g85, r.72,c.72.
5. Doazln V., Fzanco M., Sedmak G., Slalio R.- AsLlol. ant[ Astrophys,, 1C82, vol. 128,.' p. 171-t80.
6. Boapuyn A. A.- I4an. Iipnu. acrpo{aa. o6c., 1958, r.20, c. 1,18.
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Tou LXXVII, 1987 r.

CTIEKTPAJIbHbIE I[ T(IHEMATI{{ECIIIIE IIPI4SHAI(I,I

, cJrolltHol[ crPyHTyPbI flAPA NGC 1275 , "

B. trI. Ilponun

Asaflras uMero1r1trxcs B Jrr{reparype ctrenrpaJrbublx na6nrogeuuft rgpa NGC 1275 u troJrE

Cxopocrtr raoa B raJral(rtrRe trpuBoAfr R BLrBoAy o cylqecrBoBarrutr B EApe NGC 1275 re-
cl(oJrr,Rux IrpocTpaEcTBeEEO paSAeJreHHbrx trepeMeIIIrEIX IICTOqIItrKOB, OTBeTCTBeHHbIX Ba'Usfly-
qegge DMrrccrronrrbrx nuuuft (HU w 4959 + 5007 [O III]) uepeuenroft urreuctrBuocrl( rr

upo$urr.
KINEMATIC AND SPECTRAL EVIDE,NCES OF COMPLEX STRUCTURE OF

NGC 1275 NUCLEUS, by V. L Pronik.- The analysis of the available published data ,

cor".rning spectral observation of nucleus and gas velocity fieltl of NGC 1275 leads to'
a conclusion on the existance in nucleus of several spatially separated variable sources

which are responsible for the complex variable emission profiles of HU and 4959 + 5007

lO IIII lines.

Ia.naxruru c ABofiHLTM fl,qpoM - EepeAr(oe flBJIeHI{e cpeAtr o6senton, o6,ra-

Aarom,I[x xapaKrepr4crrlr(aMrr cefi{epronc(rrx faJrar(rr4H. flepBoEarlaJlBrrbrft 9rrr4c9_K
Tar(lrx raJrar(rlrn, cocraBJrelrurrfi fletpocflHoM, Caaxsr lr Xaqunsuoru [1-3],
COCTOSJT l1B O6IeHTOB, B KOTopbIx ABa fl[pa, qatqe BCerO r:una Sy 2, ygalenr,r
Apyr or Apyra Ea srraqr4reJrbrroe paccroflItl,re (4o 10"). cpe4u Eux rrMerorcE I(
Tagtrre, B r(OTOpbIx O[Eo r,IB flAep, a rO I,I o6a, B CBOIO oqepe4b TaK]HeflBJIEIoTCE

rBoftE;rMu, HatrprrMep Mrk 739 t3]. B trocJleAlree BpeMff tro Mepe troryqeuufl Ae-
TaJrbEbrx r(OrrTypOB yBItr{X AMtrCCI{OHIIbIr JtnE-ttit B CIIeKTpaX ffAep MHOrI{X raJIaIt-
rux [4, 5l pacrer qucfio cefi{eproncnrrx raJraxrr{r( c TecIrrrMI{ EepaapelraeMbrMu

ABOfiEtrMr,I fApaMI4.' 
OcuosgbrM rrpr{BuaroM ABoficrBeunocrrr flAep flBJrflrorcfl [Ba yar(r4x MaI(cr{My-

Ma B KoErype sarrpeqeHrrblx Jrr(Er/Ifi [o III], Taroft KoETyp .Ea6ilroAaercE, Ea-
tror4MeD. n- gC gO5 Lu : 460 xu/c, n Mrk 3 Lu : 150 xu/c, Mrk 78 Au :
: 230 x*/c, NGC 5929 Lu : 290 KM/c, B NGC 1052 tr 3C 275 14, 5l; B rarlarrr(-
xe F - 427 4 ESO 263 Lu:1"67 xru/c [6,7]; Mrk 984 Lu:B4Oxrnr/c [B];
s NGC 6240 l9l. Bo scex raJlaxrr{nax, Ba r4cltJrrorrenr{eM 3C 305, NGC 1052
t BC 21,5, ro.ny6oft noMrroHeur flBJrflercff 6onee aprnru. ,(.irn Eenoropbrx raJrar-
'rtrn, Earlprruep NGC 5929, Mrk 78, F - 427, \rofrcrBel{Hocrb flApa Eaxoqr4rcn
Ea trpeAerle paapoureur,rn

}lnlercrcn a nrarepatype rar(E(e BbrcI(aBLrBaHI4fl rr apryMeHTbr B uolsay 4noft-
crBenuocrrr slpa NGC 1275 ll0-131. Jho6ouurllo, qro BrepBrle trpeArroJrope-
Hrre o ABoficrBerrHocrr{ flAep anTrrBubrx raJranTrrr( r,I RBaBapoB 6rrilo sbrcnaaaro
n 1,967 r. Itoru6eprom [14] Ee croirbno c qeJrblo rrureprrperaql{u cJrox(Irbrx Koury-
poB BMr{ccrroEEBIx trttuufr., cnoJrbr(o .Arfl o6llflcneHufl trpuquHbr caMoro $euouena
agTrrBgocrlr flEep, flo arraJrorrrr{ c gsofiuuura BBeBAHrTMII cr4creMaMlr, B noropbrx
r.rMeeTofl trepeTel(aHue BeIIIeCTBa IrB OAHOIO HoluIIOHeEra n 4pyroft, CqIITaeTCflt

rrro trBoficrseunocru flAep Mo)fier: 6rrtr, upravuuoft .rax necta6unrnocrr. -flgpo
NGC L275. nara6onee ar(rraBuoe cpe,qrr agep ceft$eproBcr(rrx raJraxrrrn Brof)oro
Tr4tra? troaroMy Botrpoc o ero gnoftcrBenEocrrd, ecrecrBerrno, trpeAcraBJrset 6onr-
ruofi uurepec. Oco6esno Boapoc rsrepec It crpyl(rypg nAP_a NGC 1275 nocJle

Toro, Han-B'seu 6rrn o6uapymen geofiroE paArroucroqnux [15, 16]. Salorro lo
aroro, s 7967 r.,,(,u6aft r Ecuuos [17, fB] BbrAeJrr{Jrr{ a upb{nrax eMrrccrlouEbrx
tusufr. N, --{- N, to IIII ra Hp EBa HoMtroneura: rlrassrrft 4axcrlMyM z clreqeunrrfi
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Ea 13 A or Hero B cI4EIoIo cropoHy Meuee rruTer{crlBrrrrft, xorr u 6onee rurapoxufi,
ntopofi xouuonent, r,rs-Ba qero KorlTyp ltrsufr. uprao6peraer acr4MMerpu.rubrfi sraA,.
na xoropr,rft B cBo.e BpeMfl o6parun BHr4MaHr4e eqe Cefi{epr [19]. B 1978 r. IIIxnos-
crraft [10] Br{cr(aaaJr npeAnorro}fieur4e, qro orpyr(rypa pa4raouaodror r4 crpyr(-
rypa r(ourypoB rraurafi Morr{er 6rrrr pesy"rbraroM 4noficrnenuocrr{ flApa. Pa-
Ar4ocrpyr(rypa Aaer paccrotrr{r4e }re}r{Ay r(oMrroFreHraMr{ EApa (-7 r,c), crpyxrypa
aMI,Iccr4oHEbIx ttulJvir. Aaer ryqeByro cKopocrb oAHoro noMtroHeHTa orEocr,lreJrbHo
Apyroro (-800 xrrt/c), orcloAa 6r,rna uo.nyseua Hr.rx{Hflr rpaHr4rIa Maccbr flApa
M > 1,5.708 Mo t101. :

Conepmeuuo HeBaBr,rcrdMbre AoHaBareJrbcrBa cyrrtrecrBoBaHr,rrr B rrApe NGC
7275 gnyx ranr,r 6oree orAeJrEHr,rx o6paaonanufi. 6l,ltru noryqeHr,r nanru [11] rae

arlaJrr,rBa ilyqeBr,rx cxopocrefi ra3a B raJraHTr.rHe, ouy6"rrr.rronaHHbrx B 1965 r.
Bep6u4xt z Bep6ragx [201. flore cxopocrefi rasa B.onpecrr{oorrr flApa trpr4BeJro
I{x r( BbIBoAy o ror{, uto ua6nrogaeur,rft B raJraxrr4xe NGC 7275 rua rpeAcraBrrfler'
co6ofi paAl{aJrr,Ho rlailpaBJreHrrbre or E[p& r&Botsbre crpyr4, BAoJrb ]roroprJx Jryqe-
Bafl cl{opocTr, MeHflercs rraneiino c yrJroBr,rrr paccToflHr4e}f or s[pa. flonr,rrxa
r{cnoJrbaoBarr, aro o6crosrelrcTBo [JrE onpeAeJrer.rrrfi nyt1gs97 cnopocrr4 rIeHTpa
faJrafirr4nr{ rprrBeJra rrac H AByM sEaqeHr4flr{ cHopocrr.r: f5255 ra f5110 xlr/c -rrpl4 roqnocrlr orlpe[eJrenux *20 H,u/c. Ilo.nyseuubrfi peByJrr,rar oar{aqaer, arro
na6lro4ael,rble B raJIaI{TIrKe r&BoBbre crpyr{ 6epyr HaqaJro r{B AByx reJr, JryqeBrrre
cfiopocrl4 noropElx (cxopocru Kl4HeMarr4rrecHr.rx rleHrpon) ornrauarorcfl Ha 145 xwlc.

HaxoHeq, npEMbre yHa3aH14E ra ro. arro EApo NCC {275, eoalrolrrlo, flBrflercfl
4nofiur,rlr, npllBoAflTcfl a [72, 13]. Oorouerprrrr r{errrpaJrr,Hoft o6:racrlr raJranrr.r-
r{I4 rro $ororpa$lraNI, rroJlyqeHHrru A{auacr)eBbrl,r na 6-ue'rponol{ reJrecxorre B rrv-
JreBor[ flopfrAHe perxerKr{ c ruuporofi nxo4uoft rreJrbro c[eHrpotpa{a npr,r raao6pa-
?r{eHl4r4 1" r,r lracrura6e Ha cHI4NrHax 77"lmt,l , rroxaBbrBaer, uro r.raodroru ir[pa
u Hpainolr trl cuHerl $lr;nr,tpax He roJrLHo rro-paarroMy Br,ITtrHyrr,r, Ho r4 rrl[eror
paBrloe rloJIolIteHI4e I{e}ITpoB (uaxcr.ruyr,ron apHocrra). Paayr,reerca, ara 4noficrnen-
HOCTb He r4r,reer Hr{Har{oro orHorrre}r}rE H pa[r{ocrpyKType flApa, [ocHo,rrbny r4x
rlruefiur,re lractuta6r,r orilIrrlalorcr Ha rpr,{ nopflAxa. Ognaxo nrauetrrarrrqecxrdc rr
crrel{TpaJrI,HBIe rrpr,rBrraHrt 4noficrueuuocrrd rfotvr 6r,rrs cegaar{br co c"noxrrrofi
ctpyntypofi r,rao6paxrenurl fl[pa u nr,rgrnr,rofi o6[acrr4 cnefirpa. Hanrefi rlerrbro flts-
Jrtrercfl qantrlefiruee paBBrrrrle r.r4era IIIHroBcnoro o rorr,r, rrro trApo NGC 1275,
BoBx.{o}I{rlo, rrlfeer cJlo]fiIryrc crpyxrypy, noropaa AoJr]r{Ira npoflBr4rb ce6s n ourra-
secxr,rx na6"nrogeulrax. B .racrnocrtrT, Hax[ [peAcraBJrrercfl, rrro oAHr,rN,r rra Tar{rrx
((olrl{secnl4x)) npl4BFIaHoB cJIoir{r.roft crpynrypbr flApa flBrrflercfl rrepeMeHr{ocrr)
or[eJlbrrLlx HorIlo]IeHToB norrrypa aN{r4ccr4oHHr,rx runr,rfi. I-Ie r,rcx;rrro.reHo ran}rie,
qro cJro)l{I{IJft xapaHrep onrra-recKofi neper{eHHocrr4 E[pa B KoHrrrHyyrle (na,rrn.rr,re
paBHLIX cocraBJrflIorqrrx Ha xpr.rnofi 6"uecHa) flBJrEercfl peayJrEraTolr rofi nie
cr-rolrrnoi'{ crpyKrypbr EApa.

Cuexrpa,rr,Hr,re [pL{BHaHr4
ABoficrBeHHoc"r4 n4pa NGC 1275

Ftax yrne orMeqarloob, acr4N,rN{erpr.{E r(orrrypa "uuur.rfi tO III] 6rura sal{eqeHa
erqe Cefirpeprou [19]. B 1967 r. [u6ar]i r.r Ecuuon [171 uo,nyvurrr{ r{oHrypbr rranrrfi
[O III] u Hg c paaperxeHraeu -1 A u noxaaarrtrr, rrro icrrnnnnerprfi r{or{rypoB
cBtISaIra c Harl4sl{erf B rrrrx BToporo HoM[ouerrra, cxfe[trer.ruoro na 13 A B crasrorc
cropoHy or rrraBHoro r{aHcr{r,ryr'ra. B 1970 r. AnAepcon [21] napaay c Ho]rrypa-
uu "nrarrrafi Apyrr4x la:[ar(rr4n ouy6nuxonaJl r{orrrypbr sarrpeqeHHbrx r,r no4opoli-
nr,rx nr.rurafr agpa NGC 7275 t rIoArIepKIryJr ux rroJrrryrc crrN{rrerpr4rrr.rocrr. Cracle-
r,ra'rr4rrecKr.re na6.rrrogeuran crreKrpa n4pa NGC 1275, r.poaoAr,rlrbre tr{. Ilponrx na
2,6-r,terponou reJrecnorre I{AO 1221, noxaBaJrr{, arro ranrencusnocri rrnnnit
lO III] I4 Ilx Korrrypr,I ilepeN{eHHr,r, ilpr{arer{ [eper,rerrHocrr] cBflBaHa c rrarleHer{r.reNr
r4HreHcl4Blrocrrn roly6oro HpLIJIa nraurnfi - ro;ry6oro KolrnoHerrra. lloarne xog-
typrr-nranrafi tO III] rr I-Ip 6r,r.nIl ony6.nlrnoraur,r ltraurxer{orr r.r O'}tonue"nou [23],
a s 19Bl r. Xexnranolr lr Ap. [4]. Ha puc. 7 cpaBHr{Barorcr art4 r(oHrypbr, Bar{Nr-
crBoBarrHr,re wa 14, 23]. B o6or,rx cnyuaax ua6.,rro4enr,rr peu.rcrpr,rpoBialrcr {oro-
SreHTpI4uecKI{: c flo],Iotqblo Ar{ccexropa n ll3C-r,rarpraqu coorBercrBeHno. Hranr-
xeM I4 OtHonue.n orlleqalor, qro ol{r{ na6nroga;rur Honryp s6Jtueu Mar(olrl,ryN{a cr.rJlr,-
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Prc. 1. Cpanuenue norrypon rruuft
Ho u N, + Nr [O III], noryueuutrx
I(rsrxernrou u O'Ftonue;lou [23]
(Hpunan 7) lr XeHuauorrt u gp,-[41
(r<punan 2)

Macrrrra6 no Bepr[HaJlbHofi ocu n o6ottx
cJryqa.Ex npol,ISBorbubll,i. Ha pucyHxe
COBMeqeIIb! TOJILHO IIIHaJILI [JII4I{ ROJIi'
COBlatreEIIe BbICOT AJIfl HOHTypa 'UUltflI{
H B c.rY'rai4lroe

/sol

42

Puc. 2. Paagereuue RolrrypoB ':[u-
uzfr H6 r [O III], aaEMcrBoBaE-
ELrx trB [4], ua orAeJIbErIe HoMtro-
EEETbI.

Illrpuxonr,Nrr flrIHI{fIMI{ rroHaBaHIrt: ro-
ay6oe npuno ocuoBuoro HoMtroHeHTa Jru-
nHr,r 5007 A tO IIII, -HoHryp ocrroBHoro
noM[oHe]rra rrrruln 4959 A [O l]tl rr ro-
ryboft kouronelrr Jrl4Hrrrr 5007 A [O III-1,
xoropuft rro r]JrorlaAlr panen o6nacrr't
Irex{gy flynnTr{pnoit I4 cfiroulnofi w,t:tun-
MI{

5/O/

fozf
/.tts tt

Eoft Bctrhilmttr EApa NGC 1275 (noueq onrs6pf 1976 r.), tr oco6oe BErrMaEIre o6paqa-
IoT Ea To, qro IurIp.IrEa I(oETypa ilyturfr. tO III] HaK sa troJroBtrEe UETeHcEB-

EoCrtr 1;frlauft., rar tr y ux oCEOBaEI{fl B ABa paaa 6OJIBme ilI[pIIEbI' Koropy-rc trptr-
BoAur Augepcou [21]. Orcrona craaoBurcfl rrouflruo, roseMy Augepcou Ea6JIIoAaJr

I(OETypEI OunalrerpuuullMtr: roJry6oft xolruoseET B AToT MolreET oTCyTcTBoBaJI

urr 6irr rpe[eJrb;o cIa6BrM. HusrxeM lr O'Honsen 1231 orMerlalor rar?fie, qro

ooro*, uor'yueuuufr.ntru, ro cpaBueEulo c AaHEbIMu IIIEIAoau O_yxa l24l 1975 r.
Ea 606/0 uerrme B Jrr(Eutr Hp lr ra l\0/o lotsrne B JruErrflx [O_III], B peByJlbrare
,oruorueutre (N, * Nr)/HF craJro paBEbrM 8,7 BMeclo 4,7, w.a6nn4aeMoro IIIzn4-
coM u Oyxornr [241.

L2:8

7/t



tr4a na6rrogesufi XexuaHa r{ gp. [4] (cu. puc. 1) cre4yer, rrro Houryp Jr\trrpwr
I{p orJrueaerotr or r(oHrypa nr,ruraft to III]. ,(pyruull cJroBaMr4, orrroueHrre
(N, * N, I0 IIII)/HR B ocHoBHoM ra rory6on xonnnonenrax cyu{ecrBenrro paa-
Hoe. MbI notrbrraJrr.rcb paBAeJrr4TL r(oHryp, ony6;ruxouannrrft XeHlrauolr rr Apyrtr-
MI{, Ha KorIrIoHeETLI, cqIlTaE, qro ocuoBllofi HoMloHeHT flBJIfleTcfl ITOJIEOCTbK)
cI'IMMerpI{rIHrrnr (puc. 2), a raxxie, IIro ero HpacHoe xpr,rJro He rdcr(a}r{eHo trprrcyrcr-
nraeu rony6oro r(oMrroHeura. Peay"nbrarr,r floryrrr,rJrrrcb crre,(yrcrque: r{r{regcr4Bgo-
'crr,r ocEoBHoro rr rory6-oro r(oMrrouer{ToB orHocflTcfr r(an 1:0,1 r rurnlru FIg,u
xax 1 :0,18 n lrnnrasi IO III].Itpoue roro, Mbr [oflyr{uru,qro ortrolrer{r4e rroJr-
Hbrx [oronos runufi (Nr * Nr)/Hg : 4,73, r. e. rar(oe me, RaR y IIIun4ca ra

'Oyxa n 1975 r. 1241; ans ocr{oBHoro r{oMtroHeHra Dro orHoruenr.re paBr{o 4,4, ,no
EecxoJrtno rregbrrre pegyJrbrara, floryrreHHoro Angepcouou ((N, * N2)/H0 ::5,4) B nepuo[ orcyrcrBrrfl ro.uy6oro r(oN,rnonerra; 4rn rory6oro xouuonesra
r{br noryrrr,r.rrra (N1 + Nr)/H,r : B (uauoMHrdM, qro l(rnHrxeu ra O'I{ouner [231
trpr.rBoAaT Buaqenr.re 8,7 4.un o6oux ltorrrrouenToa nlrecre).

O6paqaet ua ce6s BHI4MaHr4e 6orr,nrofi Ar4arraaoH ua6nrogaeurrx anaseuuft
(N, -F Nr)/H6, I{oropble nrr,r co6parras ra6r. 1. flo 4auubr}r MEoroJrerHr.rx Ha6Jrro-
geruafi tlynaena [25] (2,6-n reJrecxorr I{AO) orrlorreHr{e (N, * Nr)/HB HaxoAr{r-
'cfl B rlpeAerlax or 3,3 4o 6,9, a corJracno tr4. IlpouraH [26] ono nprlrHr.rr{aer Bnaqe-
T{I4tr or 2,5 go B. CoueprueuHo oqeBr4AHo, qro rrBN{ererrr4fl flpnocrr{ ToJrbRo roJry-
6oro HolrnoHelrra I4B-Ba ero MaJroro Br(JTaAa He lroryr npr4Becrr{ n croJrr, cr,rJlbr{blM
I,I3MEEEHI,I'Iil,I CY},IT,IAPHEIX IIOTOITOB Nr * N, N Hg, A CJIEAOBATEJIbHO, I4 I,IX OTEO-
uresraft. Taxue I4sMeIreHI{fl Mo}r{Eo 6rrto 6u o6llscflrart nepel,reHHocrrro rony6oro
!(orrrrouerlTa, ecJrl,r 6rr nocnegumft nce BpeMfl AoMtrr{rrpoBaJr.

Ta6rr.rqa t
Ornourellre rrHrelrcrrBHocTeii llrur,rii Nr+Nr/Ho B erre(rpe flApa raJrar(rnnu NGC 1278..

rro naHHr,rlr ua6.:rrogeuul:i paaHbrx aBTopoB

(Nr*Nu )/
tI]gABrop

ArsepcoH [21]
Baunrep [29]
AgaucuButuar [30]
IIIu.rgc u Oyn l24l
Ituurxelr r,r O'Itonnen
l23I

I(oMiloHeHTr,r

Ocuonuoii

Anrop

tr4a garurr,rx rra6rro4e-
nrrii Xertltarra r.r gp.
t4l

{Ivuacn [25]
IlporrrH [26]

5,4

5,2

5,9

4,7

8,7

lt,7

8,0
3,3-6,9
2,5*8,0

O6a

Ocrrouroii
Io.nv6or:i
uoa

))

Otcroga cJreAyer, qro ocHoBuoft HoNrnoHeHT norrrypa rusvft (oco6bnno Jrr,rr{rr6
I-Ig) raHxre Nreufler cBolo r{Hretrcr{Brlocrb, qro r4 rrenocpe[crBenr,ro ua6.nroganr
HraRrxelr r,r O'Houuen I23], arroBlneMepmynoralrllponun [27]. Tanlrlr o6paaou,
r\[br rrpr,rxo[rrl{ r( cJreAyroqeNry BbrBo[y: no4o6uo rol\ry HaH ABa rrpocrpaHcrBenuo
pa3AeJreIIHbIx nepelIeHHLrx paAr4or4croqHr{r(a orBeTcTBeHHbr 3a rrsrreHer{r4e paAr4o-
cler(rpa n4pa NGC 1275 sa BoJrI{ax 7-2 clir, rax r{ B orrrr4xe r4l{erorcrr ABa r4croq-
HlrHa, r(oTopbre orBeqaroT 3a r4BryqeErre N{eHflrorqr4xcfi rresaBr4cr4Mo [pyr or Apyra
rony6oro r4 ocr{oBHoro I{oMrrorIeHToB anrr,rccr{o}IHbrx nraurafi.

Hraneuar:nqecxr4e nprdaHarrr
crrolxHofi crpyxrypburtrpa NGC 1275

Erqe 6onee cJroH{Has crpynrypa flApa cJregyer r4B ar{aJrr4Ba JryrreBbrx cxopocreft
raaa n NGC 7275. B 1965 r. E. M. Eep6n4nr u Axr. P. Bep6uarH [201
ouy6traxonaJrl4 rlorre cxopocrefi raaa B NGC 1275 r4 o6parulu BHr,rNrarrr4e rla [pr{H-
qI,Iur.{aJIbIIoe orJrr4qr{e aroro froJrfl or ilprrBBrrrHoro AJrfl Hac noJIfl cI{opocreft B ra-
JTaRTI4KaX, rAe [ONrr.rHr4pyeT BpaqaTeJrb]roe ABr{}rieHr.re. PesHr,le r{3Mel{eHr,rfl BeJrI{-
1II4I1r,r cHopocrr{ ra3a s NGC 1275 rrpu fle6orburr.rx r{BN{erre}rrdfx rroBr4Ur4or{r{oro
yrJra qeJII,I cleHrporpa{a u nuuefiHafl BaBr4cr4MocTb 0r(opocTr{ oT yrJroBoro pac-
'crotllll{fl Ao tl,qpa [pr{BeJrrr aBropoB [20] H BbrBoAy o cyrqecrBoBaurrrr B raJraxrr{-

5 tr{BBebrufi I{AO, r. 77 129
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fte NGC 1275 lcroroqr{cJreHr{brx paAr4aJrbHo r{anpaBJrenHblx or fl[pa rasoBblx
crpyft r{Jrr,r BoJror(on, JryqeBafl cr(opocrb BAoJrb noropr,rx MeHflercfl npolopqrroHaJrb-
Ho yrJroBoMy paccroflr{r4ro or agpa. flpu fia}r{AoM [oJro)r{eHr4r.I nIeJII{ crlenrporpa-
{a, upoxognrqefi crporo qepea flApo raJlaxrr{r(I{, tqeJlb npoer(rl4pyercfl oAEo-
Bperreuno Ea Hecr(oJlr,r(o TaHI4x crpyfi, rlanpaBJrerrutlx rro[ pasHbl['Iu yr.[aMrr
K rysy Bpenr{fl, B peayJrr,Tare Ha}r{Aarr crpyfl [aer cBoro nr.rRefiuyro BaBI{cI{r[ocrt'.
((cxopocr6 - yrJroBoe paccroflrlr{e>. Taxrae BaBr{cr4il,rocru rlao6pameH},I }Ia pr,tc. 3,
xoroprrfi BarrilrcrBoBan ua [20]. Vron nax.noua ranigofi npm,rofi BaBI{cr{r or yrJla
Melngy HarrpaBJrer{r{eM raaosofi crpyr4 r4 flyrroN{ Bpe}rr.rfl. Coneprueuno oqeBI4ArIo,
qro rrepeceareurae tro6ofi r4B Taxux BaBr4crail,rocreft c rurrr.refi HyJIeBoro paccroEIIIdfl
or flApa Aaer BeJrr4rrr.rHy crriopocrrr rrApa. flour,rrHa rloryt11,11u rar(LIM o6paaou r'Ic-

TLIHI{yrc CHOpoCTr, flApa IIO MHOIOqI'ICJIeHHLII{ 3aB1{CI'{IIOCTflNI (CHOpOCTb - yIJIO-
Boe paccroflHr{e) npr4BeJla Hac r( AByN{ BHaqeHIrErI nyuenofi cKopocrl'I fl[pa:
+5265 v 5110 xu/c [11]. To-ruocrb onpeAeJrerrrla r(a]r{Aoro BHaaleHtr{fl cnopocrld
*-20 nrvr/c. Cre4yer Ba\{ertr{rr,, qro corJracHo [20] rrenocpe[crBeI{HLIe I{BMepeHI4fl
nyuenofi cxopocrr.r flApa Aaror BHaserlle +5265 ru/c. JIyueBLIe cnopocrl'I flApa
NGC 1275, r4aMepeHr{ble E. 1\4. Bep6I{A?r{ r{ [m. P. Bep6ugrH [20], npraneAeuu
III{}I{E.

floauqlrorrrrrrrli yror B 15
rleJrr,r cnenrporpadra,
l'paA

6t46 116 122

ItorrrqecrBocner{rpolr 3 I I I 2

Jly.renan cnopocrl +5265 5265 5265 5265 5250

'l 22
5310 5285 5240

n,ipa, Hu/c

Bantur,rlt o6croflrerncrBoM flBJIflercfl To, qro crpyr{ LIJIr{ BoJror(Ha, yr(aablBalo-
nlrde Ha pasHbre cHopocTr4 flApa raJraKrr4r(tr\, oTJrr{qarorcfl npocrpaHcTtseHHoft I{a-
trpaBJreHHocrbro: Tar(, crpyr4, nprrrlaAJrelHarqr4e ]leHrpaJlbl{orfy TeJry c "nyuenofi
cxopocrbro +5110 xnr/c, 4oramyrcrr roJrbr(o B cropoHy or rla6nroAareJlfl. Ilony-
qeuuuft peayJrr,rar uaruu 6rr;n r4r'rrepnperr{poBar{ Har( AofiaBareJrbcrBo cyqecrBo-
Bagr{fl B EApe NGC 1275 Hecr(oJrbr(r4x reJr, Ha}r{Aoe r{B r(oropblx I{N{eer cBoIo JIy-
qeByro cnopocrb I4 cBrraarro c coorllercrnyrorqefi rpyunoit rasoBr,Ix ctpyfi, 6ygyulr
14x uenrporr paclera It 1 ],

B 1978 r. Py6r,rn, (DopA, Iletepcou r.r Jh.ru4c [28] ony6,uur(oBarII'I HoByIo Hapry
rroJrfl cr(opocrer? raea n NGC 1275. Peeyrlbrarll llsr'tepeurafi. [yqeB],Ix cHopocreft
r4 HoopAr{r{ar rroJroEier.rr.rfi s raJrar(Tr4He, r( Koropr,Ir'I arlr cKopocrrr orHoctITcfl,
oErt rrpe4craBr{Jrrr B Brue ra6nur1. Itoopglruarbl noJro}I{eur.riir Aanr,r B cenynAax
nyrtr B cr,rcreilre HoopArar.rar, HasaJro xoropofi coBN{eLIIeHo c flApoM raJraHTI{HIr.
Tosnocrr, narvrepeuraft JryrreBbrx cxopocrefi ^,10 Hu/c, TotIHocrb uo;noxtenr,rft
0,1". Mr,r paccNrorperrr.{ peayJrrrarbr I4anlepeHuft [28] Aflfl cryqaeB, KorAa IqeJIr,
crrexTporpadta uepecexaJra flApo raJraHTrrr(r4, rrpeAcraBrtJTI4 llx B BIrAe BaBI4cI{NIo-

crefi <rv.reBafl cnopocrr, - yrrroBoe paccrorlHlle Ao flApa, (pr".4). B ro;rome-
suz fI : ll0" rqeJrE, crrenrporpa$a.upoxoAr{rra rra paccroflnvw 1,5 roro-aanaAuee
a4pa, Itar Br.rAHo rrB pr{c. 4, aanucutrocru (ilyqeBatr cxopocrb - yrJloBoe pac-
croEHrreD rro-npe)fiHeMy AaroT ABa rrperrrlyrqecrBer{HBlx srraqeHl4fl ryuenoft cxo-
pocrr4 gJrE aApa: oAHy B I4rrrepBaJle +5200 -- *5270, Apyrylo n6iluew
+5100 xlr/c. Itpoue roro, orrrr yxaar,rBaror Ha cyrqecrBoBaHlle B rlpomJroil{ B flApe
NGC 1275 eqe [Byx rletrrpoB paaJrera raaa c [yqeBr,IMu cr(opocrflMl4 or(oJro

+5500 u *4300 xu/c.
llpegcranrner r4lrrepec cpaBIIeIII4e ilyrIeBbIx cr<opocter,i aApa, uafigeEI'IrIx

IIB ItI4EeMaTIirHI[ IaBoBLIx BoJIoI{oH, I4 cl(opoCTefi, uolyueullrlx l{eflocpeACTBe}IEo

raa ua6lrogenr.rfi. CorlaCHo Aar{HErr{ [28I lyuenas cnopocrE, flApa, I4BlreperlHafl rlo
rrarJJtttli [O I], [N II], [S II] u lfo, paBHa +5150 xu/c. B ra6t' 2 rpr4-B-e[eHbr

Bce Cxopocrla, rlBMepeHHLIe AJIfl fl[pa BI{yrpI{ rtpy}fiKa paAlryggM-< 1". Hanou-
EtrrM, qro rro [a1rHbrM Ha6rlo[eHl4ft Bep6ll4m r,r Bep6lr4xr [20] era c1opocrl
paBna +5265 xu/c. Het cortuenraft, sro r o6oux c;ryqaflx cl(opocrl flApa I'IaNIS-

pr.nacr, no sara6oree flpr(r{M AeraJrflM noHrypoB rnurafi. I{ert nre rorAa o6tscr{I4rb
croJrb 6orr,ruyro paBHr4rIy n ly.renofi cnopocrr,r flApa, rloJlyqeunoIl paBr{bII\Iu aBro-
pauu? Momno trpe[fioJrararr,, qro paSrr4tlr,re BoBHI'II(JIO trr3-aa roro, uto Py6lrn,
bopu, flerepcon r.r JftnnAc r4BMepflJrr{ cuer(rporpaMMr,I c ropasAo 6o.nee ssrcoxuM
C[eI(rpaJIbHbIM I1 IIpOCTpaHCTBeEELIM paBpeIleHIIeN[, qeM CfieKrptl, II3il{epeHI{bIe
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cylpyraMrt Bep6u4xt. 9ro6u npoBepl4rb Bro npeArroJrox{eHr{e, Mbr HarrrJrr,r cpeA-
Eroro ryqeBylo cxopocrb rlo BceM r4aMepelrr4flN{, r4Meroqr{Mcs s [28] AJrfl ogpecrHo-
crr4 E[pa pa[rdycoM 5", r.r [o:ryurrJrr,r BHarreurle f 5185 xu/c, npra aroM ocrroB]rag
roJrfl ryqeBrrrx cnopocrefi 6onee B0% Haxo[r{rcrr B r,rHrepBaJre #5110 -+-
-- *5240 xu/c. OrcroAa cJlelyer, qro Halre npeAnoJrox{eHrre HeBepHo r4 npr4qr4Ha
B pacxolr{AeHr4r4 JryqeBbrx cxopocTefi cosceu r{rratr.

Ta6.rrr.rqa 2

Jly.renal cnopocrr, rr4pa NGC 1275 to AarrHbnr rrarrepetulii py6lru, <Dop1,
Ilerepcou Ir Jluulc [28]

Ilo.nomesue roqHlt
B IAJIAHTI,IHE OTHO-
crITeJrbHo rIeHTpa

,IApa Dr I H:l[/c
JIr4HriE

Ifo.noxter'rue ro.rHu
B IAJIAI{'IUHC OTIIO-
cI{Terbrro I(eHTpa

rrApa ur,, rtlr/c

5153
5187
5077
5191

Jlnutrs

0,5"
0,5
'0,4

0,4
0,5

0,2'
0,2

-1,0
-0,9

0,0

+5152
5125
51tt
5213
5153

6300
6548

Ho
6583
6716

0,6"
-0,1

0,1
0,1

6730
5007
4959

i,,,,,
I Io III

l'o 
""n,

1,o,,

I 

tN rrI

| [N rr]
| [s rr]

Hau lpegcraBJrflercfr, qro paarrlle Brlaseul4fl cnopocTr4 flApa, noJryqeHlrbre
B pa3Hoe BpeN{fl, r{oryr 6rrtr, nnonne peaJlr,Irrlrrrr r4 ctsfraalrgbrMrr c r.rBN{eI.reHI4eM
Itotrrypa nr,rHr.rfi B fl,4pe'NGC 1275. Ao, ororo neo6xoAr4Mo, sro6r,r r4gMerreHrre
flpnocrla oclrotsHoro Hor^Irlouer{ra n npo$une nunuft conpoBo}r{AaJrocb cr{erqerrr4eM
EfO MAHCIIN,IYMA HA 2 A IO ,4rrI,IrrE BOJIIIJ,I. BOAUOXHOCTr TAHOIO KA}I{YT{EIOCfl
cMelqellr{a Hpoercfl B HaJII{qI4r4 gnyx 6;nnaxr4x rr yar(r,rx Mar(cr4MyMoB, oAr4H r4B
r(oropblx ttlru o6a flBrIflIorctl nepeMerrlrrrllrz. Taxrae r{aHcl4r{yr{br rrpocJreE{r,rBaIorcE
B nourype, ouy6.rrrnxoeannou ,f[u6aenr ra Ecr.ruonrru [17, 1B]. Maxilrnyurr rroBro-
parorcfl B Jrl{rrl4flx N, u N, HaH r{a cneKrporpaMr'Iax c Ar4cnepcuefr 25 A/,vu"
rar( r4 rra cfleHrporpar,rMax c Ar4crrepcr4efi 60 A /uu, uro roBopr4r B noJrbsy r4x
peaJlblrocrl4. Jho6our,Irno, qro orr{ocr4TeJrluoe pac[oJrox{er{r4e DTr4x AByx MaKcLr-
Myr[oB r,r roly6oro Hor,rfloHerrra B Horrrype tuttufr [pr.rMeprro coorBercrByer paB-
rrocrr4 Melr{Ay rryqeBbrr{rr cHopocrfr{r.r +5265, +5150 u 14400 nu/c, naiigeu-
IIbrI\{r4 IdB r(r4rreil,Iarl4r{I4 raaa. B 0BEBI{ c arrrM ueo6xoqralro BaMerI,ITr, cJreAyron{ee.
,(or,rxrenue ra3oBbrx BoJror(oH, nrr6polreunbrx tsBpbrBor{ I,rB flApa, uecen 

-n 
ce6e

rau{opnraqlrro o JryrreBofi cnopocrr.r r{enrpaJrbrroro rera B Mol,reHT,. BBpr,rBa, Ho ETa
cHopocrr, ue o6saareJrE,Ho AoJrlr{Ha coBrraAarb oo oxopocrr,Io flApa B HaCTOflU{ee
BpeME, T. e. co cKopocrbro, nafi4enuofi tro rroJIoll{eHralo AeTaJIIT BKoIrType Jrr,rr{r4l{.
Orcroga He r.Icxflloserra Boar\,IolnHocrr, Toro, qro Arrcxperubre BEaseHI{fl cnopocrr4,
nOIySeHHLIe I4B KI4I{eI{aTI,II{I4 BOJIOI(OH, IIa CaMOtI AeJIe npl4HaAJre}fiaT OAEOr,ry Ut
ToMy ?Iie reJry' Koropoe ts paBEEIe r'IoMellrbr BpeMeHr{ r4MeJIo pa3Hyrc ryrleByro
cKopocrr, rro orrrorxeHraro x na6"nro[areJrlo. Oguano, [Jrfl Toro qro6r,r xapa1TepHoe
Bpelvlfl r43MeHeEI,Ifl nyuenofi cxopocrrr 6rrno ue cJrr{tlnoM BeJrr,rHo (106-10? ler),
ilIIgefiRas cfiopocrb BpaqeHI,Is reJr Boxpyr o6rqero qelrrpa rfl)Hecrr4 [oJr]r{tra
6r,r:rn ropaa4o 6orr,rue 800 xu/c r,rJrrr paAr4yc op6urrr nparqeuun 1raMrloro MeHbrrre
1 uc. floetol,iy HarI4qI4e ts flApe r{ecl{oJrr,r{r{x axrr4Brrbrx r{eHTpoB rraM npeAcraB-
JrflercE 6oree aepoflrr{r,rM.

Maii 1986 r.
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PE 3Y JI bTATbI OO TOA JI E H TP?Iq EC I( UX H.dE JIrcAEHI{II
IIETIPEPbIBHOIO [I JII{HE}TTIATOIO CTIET(TPA

flAPA fAJrAnrrlHIr NGc 1275
HA TEJIECKOTIE A3T.1I

H. [I. Mepxynora, ,1I. ?f. Ilpouux

C non6pr 1982 r. Ilo l\tapr 1984 r. n I{pulrcnoii acrpo$r.rauuecnoii o6cepnaropnlr 6n.nr
upoBeAelrbr {oroo;renrpr'ruecnl{e cflenrpaJrr,Hbre ra6;rroTlerlrn a4pa ceii{eptorciroii a-urur,rrnl
NGC 1275 ra cnaHl'rpyrcqeM crrcnrpot[ororrerpe ACII-38 1,25-ilerponoro rerrccr{ora ABT-11.
Bxognan gr'ra$parua paBHflrracb 10". Il{err cnafiepa, paBrrafi 80 A, qeurpupoBaJracb riocJreAo
BareJrr,Ho Ea rpr'r o6lactlt crreRrpa: 1-I8,4959 + 5007 A IO III] rr nourr{Hyyrr. Bpe,rln uartor
JreEtrfi clrrHaJra rlprr I{a}r{Ao}r rloJrorr{eHr.rr.r qeJrr.I cnaHepa paBHsJrocL 200 c, upo4ol}Itr4TeJrblrocrb
na6lrogenurt B reqeHr're ognoii uovu - ot 0,5 go 8,7 v. 3a 12 Hoseft r,a6.tro4en,li 3 Tpex
ctreKTpaJlbEblx yqacrfiax cl(eJralra 101 oqeuHa 6;recna .sApa raJlar{rrrarr, noropbre trprrtsoA.ETcgu na6Jr. 1.

IJaft4cro, sro Ilorofifl LrBJryrIeIrrr.E .flApa raJrar{rr4ni,r NGC 1.27b s atrrficcr{oHrrLrx Jrr.rur.rfix
E I{oHrI'rHyyMe rrepeMel'IHbr. floroH 3a oAHr{ cyrItII B Jrl}rrrflx FI,n r [O III] ruenarc.g go 7,0 u
2,5 paaa coorBercrBerrHo. B reqeur,re Bcero trepi4oAa rra6rrogdirri.i uoronlr B norrrrrrryyMe u
B JlrrHrrflx H, u [O III] lrenn,lrlc:o no 7,7;8,0 I,r 4,5 paaa coorBercrBeHr{o. trilaiuenerrur'oorono,
KorrrlrlryyMa n lr'rxr'rii cyqccrBelluo rlpeBblrrlarcT omu6nu ua6rrogerurii. IIpr yne;1ravegr{1r troro-ra B JIrIHIlrr [I, noton B JIl'rErrflx [O III] Tar{E{e pacrer, rorAa r{an BaBr4or{}rocrb rraMer.rerrrg
uoronoB sMr.rccr.roHH6rx nr.rru,rfr u noHrirHyyMa lrueer 6onee c,norHnuii xapar(rep.

TI-IE RESULTS OF PHOTOELECTNICAI OBSERVATIONS OF CONTINUOUS
AND EMISSION LINES SPECTRUM OF SEYFERT GALAXY NGC 1275 NUCLEUS,
by //. 1. Merkuloua, I. L Prorik.- The photoelectrical spectral observations of the NGC
1275 nucleus were carried out from November 1982 till March lg84 using scanning spectro-
photometer ASP-38 of the 1 .25-m telescope AZT-1't of the Crimean Astrophysical obirvatory.
The entrance diaphragm was 10"; the B0 A slit of the scanner was centrecl on three conse-
qutive wavelength regions: HR, 4959 + 5007 A IO IIII and continuum. The time interval
of the observations at a given fosition of the slit was 200 s, during one night the observa-
tions overlapped 0.5-8.7 hours. In total tOt observations of NGC 127b nucleus were car-
ried out in three spectral regions. AII these data are compiled in Table 1. The results o
calculations show that the {luxes in emission lines and continuum are variable. The con-
tinrrum, FIU_ and [O IIII lines varied by 1.5, 7.0 and 2.5 times cluring one night,.respect -
vely. For the whole time interval they variecl as 1.7,8.0 and 4.5, conespondingty. The
degree of llux variations markedly exceeded the errors of observations. The H, flux
increase with the rise oI [O III] Ilux, whereas the correlation of Iluxes in emissio{ line
and continuum showed more complicated character.

flo gauurrlr cnenrpaJlrubrx Ha6JrroAetrr,rfi qApa cefi{eproBcxofl raila1rtrntr
NGC 1275, trpoBeAeggbrx B reqe,r4e qerbrpex Ho.r;ft 12-15.01 tg77 r. Ea 6-Me-
TpoBoM TeJrecHotre' HaMtr o6uapyrfiena trepeMeuuocrb oruocr4reJrbgbrx r4rrregcr{B-

trpeBbrrrraJra omu6HII Ha6rroAeEr4ft 11-41. Bonee roro, 6buro orMeqetro, qro aK-
BzBaJIeETEbre utrpI4EDI I4coJleAoBatrurrx ltrnr,rft u I,rx KoETypbr IrBMetrEJrtrcb c xa-
par(TepEblM BpeMeEeM 2,3 cyr, a BoAopoAurre Jrr4Er,rr{ MeuflJrr4 llHreEcr{BgocTtt \t
r(oETypbr eqe I4 B TerreHr4e noilyqaca, 3ru peaylrrarbr cBr4AereJrbcrBylor o roM,
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rrro cfler(rp ,r,qpa raraxrr.rxrr NGC 1275
IraAo na6.nrogarr, co cr(BalriHocrblo rle
TO.IIbI{O IOAE'I II I{eCtIIlbI' HO Tal(me CyTKI4
r4 Aalr{e qacbr. TaKr,le Ha6,rrroAeHr.rE rrbl Ha-
qaJrr,r B 1982 r. na 1,25-uerpoBoilI rerre-
crtore ABT-11 }tplrucxofi acrpo{I,13l4qe-
cHofi o6cepnaropuu co cKaHr,rpy]orqr4M
cueHrpocporor{erporr ACII-38, pa6orarc-
rqr4i\,r B peifir{r[e cYeTa sorolroB.

Fla6nroAeuua npoBo[r,rJrr4c6 c exoguoft
gr.raSparuor,l ArIaN,Ierpoll 10". lararrr,rxa
NGC 1275 nrlAerrtlercrl cpoAI,I rarra(rr4x
cefi{eproncxoro rrrna oaleHb BbIcoHI{M
HoHrpacrorr flApa na Soue onpyilialoil{r{x
ero o6.nacreft, uoarouy )'crarroBI{a raJran-
TrlKI,r Ha IIelITp gr.ra(rparrrr,r rle Bblarltsaer
6onrurux rpy4uocrefi. B Iroqrr HaIITLIx
ua6nroAelruii uao6pameuns tlApa 6sutu
He 6oilbure 3". O.resulrro, rITo ecJII4 flItpo

-/4
Pr'rc. l. Criau ,{[pa raJrar{rr.rr{1r NGC
7275. O6t:tcHeHi,rrr B rer{cre

cN[erqaercfl or r{euTpa graarfpar:lrr,r Ha 2" , To paccrorrlrrre ero or HpaeB I{I{a-
$paruu cocratsJrfler 3 u 7" - TaHoe rroJrolrieHr,re Jrerno Br4AHo rJraaorf. floatolty
orura6xa B llaBeAelrrlrr raJranrrrnr4 Ha 2-3" lra,roBepoflTIra. Ingpr'rponauue
raJrar(rr,rnr,r ocyu{ecrtsJrflJrocb c noMorqbro o$Scernoro $otout4a. floc.ne roro
ftaK flApo raJrar(rr{r(rr tsbrcraBJrffJrocr, Ha r{eurp sxollHofi qua$parlrrr, [epexpe-
crr,e o{$cernoro rr{Aa BbrcraBJrrrJr.ocb Ha lr{Ar4poBorruyro BBeBAy. IIoc,ne BHJIIoaIeHtrTE

$otouaga no.rrolneHr.re rr[pa raJraKTr4r(rr B gua$parue cHol]a npoBepEJrocr. Ita-
qecrBo pa6orrr {ororrn4a B npoqecce Ha6rroAeur.rfi nenpepr,rn}Io Hollrporll4poBa-
Jroc6 rro orcseraN,r Ha HoHTpoJrBHoM qacrorolrepe.

Asa,flrne soaNablnuux r,rrrcrpyMer{TaJrr,r{brx orur,r6ox npu ua6nroAeHl4rlx rlepe-
Mer{Eocrr{ o}rr{ccr{orrnr,rx nr.rnr.rfi B crrexrpax a4ep cefiSeproBcnldx TaJIaKTI{n co
cnaur4pyroqr4ilr clenrpo$o:roue'rporu ACII-38 na 1,25-merpoBorl rerlecmofle orlr-
cau B [5]. floxaaaHo, qro rrprrHffrafl rreroAr{Ha ua6nro4erurfi uoasofiser Becrrl
rorrcn 6rrcrpnrx'r.raueneslrfi rroror(oB n r{e[pepbrBHorr cler(Tpe I4 B aMlrccrroHr{blx
Jrr4Hr{flx c roqf{ocrr,ro He xyir{e 5-10%. OrAe"nluo pacc}Iarpl4BaJrcfl Bonpoc
o BJrr4flHrrrl noJloxer{Irfl rarlanrl4nl,l NGC 1275 n 4ira$parlre pa3il{eport 10" ua
TorrHocrb r,r3MepfleN,rbrx rroror(oB rralyt1g11r". B [6] noHaaa.Ho, qro ecJlrr cil,IeqeHl,Ie
raJraxrr4xra Buyrpu glla$parlrr,r He npeBbllrraet -l-3" or ee qeurpa, I{slIeHeIrI{fl
rroTol(oB uSJryqgHffi faJraHTrrnr{ HaH B Herrpepr,rBHoN{ crleHTpe, TaI{ I4 ,B SIII,IC-

cl{oHHbrx Jrrrnr{Ex Il cpeAHeil,r He rrpeBbrrrraror 5 Yo , a np:r- cNletqeHl{rl tro +4" o[ru6-
r(rr AoxoAflr go 10%. (

B naqecrrle BBeBArI cpaBHer.rrrfl Eail{r{ ItcrroJrE,BoBaJlacr, BBeBAa C, r,ra cnr,rcHa

cranAaprIlblx BBeB11 JLotoro I7]: V: 12^,37, B - I/: +0m,58 u U - B :
: f01n,13, pacrroJrolfieurrafi rra pacoroflIlllr4 -7' or TaJIaKTIIKI'I. Sneaga C,
yme 6o.uee {0 ner npr4urrN{aercs JIrorr,ru B r{aqecrBe crallAapr}Ioft. 3a ato tsper'Ifl
uo4oapenr,rit Ha ee trepeN,rerruocrb He BoBI{I{nJro. 3ro o6ctoste.nrcrBo TIoBBoJIITJIo

I{aN{ crrr4rarb, arro arr6panuurt craHAapr gra gu$fepcIIrII{aJrLIIbIx IIa6JIIoAeIIITft
B r(olrrpoJre He HyiriAaercfl.

C 12.11 t9B2 r. uo 05.03 1981r r.. Ea6rloAeuua rrpoBollr{irr'rcrr B rerregl,Ie 72 uo-
uefi. flepe4 HaqaJtoNr Ha6rro4eHrrfi ge.nanucr, fiorrrpoJlE,Ilble cHarIbI AJrtI npoBepr{ll
uII(aJIhI AJII,III BoJrI{ cuexrpoSoroMerpa. Ogun raa raHI{x cHa}IoB onexTpa uApa
NGC 1275 nprlue4eH r{a pr4c. 1. Ou uo;ryqeu Ha ACll-38 c Iraroil,I cHaIrI,IpoBaIrI,Ifl
10 A rr cronrror,i uleJr6ro 40 a. tlprr rra6,rro4enrra-\ n,4pa laJIaHrlrItlt I pertittrtc
c.rera Sorouots tsr,rxoArrafl [IeJrr, cxarrepa paBHgJracb B0 A, Orra [ocJreAoBareJlbHo
Ilerlrpr4ponaJracE, Ha tpll o6.rrac'ru crlenrpa (ycnonno -rpIr roqxl4 cuexlpa), Horopble
c yqeTor,r Hpacr.rol.o crreiller{r4E raJraHTr4r(r.r flpr{xoArrJrr{cr, Ha o6.nacru luuuii I-I15,

gy6rera 4959 + 5007 A tO IIII u o6racrr, HerrpepbrBuoro crer(rpa, pacllorlo-
E{errHyro ua 100 A n Hpacuyro cropoHy or 4y6;nera tO IIII. Ha puc. t pa6ouue
o6;racrr.r cnexrpa otMe.Ienbr qraspar,rlr 1-.? coorneTcrBeHHo. 3a 12 uo'refr 6r,r,ira

cAerrarra 101 cepna na6nIo4eRufino cxelre: Soune6a Brorlrrax 1u2 (c*r. prac. 1) -
sBeBAa opaBrrerrr4fl B Toq1e 3 - ranaxu46a IrocJretroBaTeJIE,Ho B Toq11ax 1-3 -
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Ta6rr,rrIa I
Oruoruenns BeJrrlrrrru noronon qeurpaurnofi o6aacru raJraftrrrr(rr NGC 1275

n 4ria{parme 10" n ereegrr cpaBHeH[fl B Tpex 4lranabonax Arrurr BoJrH
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0,303
0,306
O,2BB
0,249
0,280
0,277
0,321
0,328
0,283
0.290

0,440
0,4t4
0,390
0,42,1_

0,44t
0,1r33
0,488
0,443
0,416
0,409
0,372
0,427
0,402
0,315
0,444
0,472
0,449
0,439
0,430
0,428
0,1163
0,460
0,443
0,423
0,403
0,477
0,497
0,481.
0,457
0,435
0,419
0,450
0,435
0,456
0,466
0,467
0.486

0,219
0,216
0,206
0,225
0,219
0,212
0,224
0,205
0,218
0,218
0,224
0,228
0,250
0,201t
0,216
0,220
0,235
0,231
0,215
0,219
0,222
0,244
0,227
0,221
0,205
0,218
0,249
0,237
0,221
0,224
0,230
0,203
0,210
0,229
0,247
0,234
0,226

03-04.02 {984 r.

04-05.021.984r.

05-06.03 1984 r.

$or n rosxax 1u 2. @os ne6a Ha6flroAaflcfl B roqnax Lu2,rax HaH B rosfie 3
oE TaHoft )fie, Har( B Tosxe 7, a n touxe 2 ucxanteu [ruttreftHeor{a. Orcuerusoua
xe6a 6panucb BcerAa trpl4MepHo B oAHoM r{ roM }r{e Mecre, pacnoJro}r{eurroM B'5'
H ceBepy or flApa raJIar(rI{ItI4. flpo4onnrrareJrbHocrb cepuft Ha6rroAer,rr4ft pannx-
nacr, npr4MepEo IIoJlyqacy, a urrrepBaJrbr Me]HAy cepr{flMr.r Ha6rroAeEuft, npono4u-
M6Ix B oAHy lroqb, - or 7 qo 58 nrr.rn. Ceauc Ea6ilro[eHr,rfi n oqny Hoar6 trpo[oJr-
?fiaJrcfl ot 0,5 go 8,7 .I. Bo BpeMfl na6rro4enraft aeurarnr,re paccroaHr.rn raJrar(Tu-
Hu NGC 7275 ue upenr,rruaulr 60o.

Bperun EaxorrJregr4fl crlruaJra npn ua6rrcAegr.rrr rApa raJraxruxu NGC 1275
nr,r6npauocs raxr4M o6paaol,r, qro6u o6ecnesr4rr cpeAHexBaAparuquyro ouru6xy
oAlloro r4aMepenlrfl, uoJryqeHuyro ilo crarr4crr{He HBarrroB, ono.rro 2%. rJrolnt
uMer6 TaKyro rosHocrb, ueo6xogr,ruo 6r,rro 4e.narr, uo l0uaruepeuufi [pr{ BpeMeHE
EaI{orIJrerrI4rr r{a}ItAoro r4BMepeHr4fl 20 c. TaHrnu o6paaorr, o6r1ee BpeMfl r{axorrJre-
I{I4fl Ba o[Ho na6nrcgenrae cocraBfltrJro 200 c. Cpegnexaa4parr,rqHan orura6xa
raBMepeHr{oro cI{rHaJra BLISUC.Irfiracb AByMfl cuoco6al,fla: HerrocpeAcrBeHrro tro
orItJIoIreHI{flM or cpeAuero orcrrera B rpyflne ua 10 na6.nro4eur,rr,1 r4 rro crarrlcrrrne
HBarrroB, Cpaeneur.re peayJrr,TaroB, rroJryqeHHr,rx orraMr{ cnoco6al,rrn, roHaBaJro,
qro o6a oHrr Aalor 6,nuaxrae ourr.r6xra na6nrogeunft, flpu DroN{, HanlpaBr{Jro, oruu6-
r(I4 cpeArrllx aua-renr.Ifi rroroltoB, rroJryrreHHl{x B Teqerrl4e o4rroft uo.rr,r, 6rrnraupz-
MepHo oAI{HaHoBbrr,Iu. floaror'ry nplr arraJrr{Be ua6lro4areJrbr{oro N,rareptraJra Mbr
rrpr,rHr.rN,raJrrr ouru6ny rra {epeHr.rrr cpeAuroro Ba Hoqb.

flocre y're:ra droua ne6a uo.rryuerrHr,re AaHHbIe IlcnoJlbaoBaJrr,ror, AJrfl Bblsldore-
r{Lrfi orrrolueur,rfi r.rntencuruocTer,i orAeJrr;Er,rx o6racrefi cIIeHTpa rrApa raJraHTrdr(r4
NGC {275 rr aBeBAbr cpaBrrer{nx : Irl I*, I2l I*u Isl I.a, a Barerr (Ir - Ir)lI*:
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- 1rrt3 lI* u (I , - I)11.4 - lro rrrl/1*-. floc.uelslre orrrorrelrl{fl tIpLIEflrbI fiar(

orrrocr{reJrr,rrHe r.rrrrerrcrrBrrocrra ;rrnnrnfr H13 ra tO III I w BBe3Ar,f cpaBuenufl',
a Irl I* : I"l Ix - ot'Hocr{TeJrr,Harr rrr'rrerrcrrBr{ocrb HelpepllBHoro crlenTpa flApa
NGC i275 u eBeeI{Lr cpanrlelll{fl. Bainno rloMHtr{rt,'rrolsul I* ra 11o irrl//* otuo-
clarcsxrrl{pyrarral(rI,IKI,I, a ["] I*-I(o BcefiqelIrpaJlb]Ioft'o6.uacrupaartepou 10".

$rr.urc,rrennbre cpellHenBaAparlrqHr,Ie ourra6xra o' ?TI4x oruouregr.rft He rlpeBr,rlraJltr
cooruercrBenno 11, 10 n 5o/o.

Pesyrr,umamur, na6nru)eru,urt. B ra6.n. t npI{BeAeI{bI ua6.nro4euuble norol(u II3-
Jryrrerrr,rfl B r{B6paH}rbrx cfler{TpaJrbr{Erx r.rrlTepBaJrax or_raJraKTI4KI{ rlo orHolrreEulo
fi noroHaNr r,raryqeHr,{fl or BIIeBALI cpaBIreEI,Ifl: Irl I*, Irl I* w Isl I*, noilyserIlfi]Ie
rrpr4 (Er{cro3rrrlr4Ex) 200 c aa 12 :uo'teft na6"nrogeurafi ngpa raJIar(rI{I{I{ NGC 1275.
FIa pnc. 2 tpuucgeuT{ fl&rrrrbre o6 ornocureJ]bHbrx rrHTeHcl{Bl{ocrflx crrenrpaJlr,-
sr,rx rr.rnr.rii IH;lI*, Ip ntll I,y u I"l I*. tr4nrepeanrr Bper\,IeIII4 MelItAy orAeJIbHbIMtr

na6.nrogenlrr{Mr{ Bl{yrprr Haniqofi Aarr,r Ha aroM pI4cyHHe TIptIHETbI oAI{IraHoBhIMrI
r.r ue coorBercrTtylor .4efic, nr,rre.nLHLIM I4I'ITepBaJIaN[ BpeMeHI4'

,(rx arra;rl,r3a LrBN,reIreIIun xanrgofi I{B BerL{aIuH, rlpeAcTaBJleur'rofi Ha pr{c. 2r'

MLI R]ltrll,lCJII4J]L{ OT}IOIlt0III{rI l{aHCI{l,IaJII,HLIX I4 III4I{I{NIaJILH],IX OTHOCI{TeJIbELIX

r4rrrellcltBr{oclreir Ig.,rl I*, Irou\l It, w I"l I* orAeJrE,HogrnxarriAofiHoqu, AfiflBcero
lcpr,rola na6rrogelrr,rfi ra cpe4rrr.rx Ha Hoqr;. Srrn 4annr,re.rrpe[craBJIenr,r s ta6r.2.
trIC ta6rr.rqrr BrrATro? rrro Ba rroall orHolrlertun Is.,l I*, Ip1.tllI,y u I"l I*. I4BMeEE-

Jrrrcr, B 6,9;2,4 r.r 1,5 paaa coorBercrBenno. 3a Becb rrepl{oA Ha6rrloAeHl,rfi aru se-
Jrr4trr{Hr,r N,rerrflJrrlcrr cooruercrBeuno n B; 4,6 u 1,7 paaa. Cpegurae Ba r{oqb BHarregl,r.ff

orrrocr,rrerlrrHlrx ldltl'ellcr.rnuoctefi IH,rlI *, Ip 11qf I a u I 
"l 

I* upereprleBaJlrr aHa-

yr4reJrrrrro N,ferrhrlr,re r4BNreIIeHIttI: s 2,5; 3 v 7,3 pasa cooTBeTcrBerrHo. BeJrIr-
qrlua r43r{e}terrrrfl r{rrrcrror4Brlocrefr, ilL7Tlfifr. H0, IO III] u HerlpepblBHoro ctrenTpa
B Teqerrr4e Horrr4 Bbrrre BeJrr.{rIr{HbI I4BN{eHeHI4fr cpeAl{r{x aua.renl4fi 3a Iroqb s 3,0;
1,3 u 1,5 paaa coorBercrBelluo.

Ta6;rr.rqa 2

Crcterrr, l.rBrrcrreHrrrr orrrocrrrc.ubrrblx ulrrerrcrtsuocreii
Dl\rrcc r'rorrrrbrx luu r,rI"t ll Herrp cpErBrrof o clenrpa rrlpa

raJranTunr{ NGC 1275, flo.rlyqeHHafl flprr Bperreurl
uanonrenrrr 200 c

O6lacrs .cner{Tpa

Ilo

[0 rII]

Ilcnpoprr lrrr,rii
cneriTp

I,IaMeHeHufi
cpel(rrr{x
3A I{O{II

2,5 paaa
(20o)

3,0 paaa
(28o)

1,3 paaa
(8o)

Mr,r Br,rflur{Jru rr Apyrr.re xapaHTeprlcrldIuI rreperleHr{ocrrr .rrI4Eeiqaroro rt
Eenpepr,rBtroro cner(rpa aApa lraraHrr,rHI,I NGC 1275. Ll1 ruq. 3 npure4errrr
BaBrrcr4Mocr[ r4BNrerreHr{r]i r.trtescranHocrefi ;nnrrr,rft 116 u IO III] or rnglreuesuft
trrrlrcgctrrJr{ocrr.{ }Ietlpepllltl{oro crexrpa sroro fl,]1pa. f{annr,re pr.Ic. 3, o flo3Borfl-
IOT npeAnOJIOi{ilITb, aITO B I4llil'IeIIeI{I{flx 11O rrtl r't 1. r{l'terOTCtL DJION{0IITI{ CI4HXpO}I-

Irocrr{. IIo ara cr,rrrxpoHrrocrr; B paillroe nperls nporlnJltlercfl no-paalloN{y. Ipyuna
TorreH, pacrro.rroirierrrrart B III,IltiHefr qacTII pI4cyHHa, rIOHaBIltIlaeT [orITI4 CTpOfym
nponopqr{orraJibr,roorrr r,raMenenr,rfilto rrrl r.r 1". 34ecr noa$(brallr,renT KoppeJrflrlr.rr4
K:0,97-10,01, a crerregb rrBNleHeIMfl ltorrrl u 1,, npr,mrepuo oAl,rHanosa. Ta-
Hafl oTporafl nponopr(r{orra.rrrrHocTb Ha6JrIoAaeTCa xpaiine pcAlto. _Bo.rrrmag .racrr
ToqeK rra pnc. 13, r, pacno.raraercfl B RcpxHefr o6lactr,r n"norrrofi rpynnofr. B aroft
Ipynre TaHlrie }{oEillo saMeTlrTL CJra6ylo l]aBL{cr{}IO0lrL B rl3NIe}IeHUflX /to IIil U

.f,,. 13r,ruuc;rer.rr.rrrft Nrero;1o;\r n&fi]I0rr6IIII4x I{llaAparou Hoa$$uqlre}rr noppeJrfl4r4r{

AJrrr irlroro cJIyalarr I{:0,461-0,09. Paeucp o6;racrra, aarrsroji roqraMld B Bepx-
ue?:i!.raoril prro. 3, a, BHarrr4reJrlHo npcBocxoAr4T otur,r6xr,r na6,utogenratr. 3To cBu-

1,5-6,9 paaa
(8o-68o)

1,1-2,4paaa
(1o-t7o)

1,1-{,5 paaa
(4o-2lo)

8,0 paaa
(94o)

4,6 paaa
(51o)

1,7 paaa
(18o)
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4/f, 425
/c/tx

Plrc.S.Coorfiotlreufie orgocl'rreJrbubrx
r'rHTeHCr4BHocrefi uenpeprrrHoro ctrer{Tpa
r,r r'rHreHcr{BHocteii ,lr.rnnii B cflel{Tpe flApa
raJIanrrrltr,I NGC 1275

l-opllJoilTaJbuhte !I Boprl,lHaJlbHble rlellrorlltll 
-

cpoAHoIiBa,:lpaTil'Illble oull0Hfl

2 2rur (r
/, //*

+
-ll-.

4/5

IeTeJILCTByeT O CyqeCTBOBaHI{I{ HeCI{HXpOHHLIX IIsI'IeHeIIvft Ip III] u 11,, ttOTO-

pbre B 3 r,r 6o;ree paB rpeBl{rlralor orrrrr6Ku Ha6rloAeHr4ft.' lTt pr,rc, 3, 6, rge np[rBe[eHbr orflocirreJrbHr,re utrTeucr'IBHocr]t "nrarr,rrl I{,j u
He[pepbrBHoro cfler(rpa, cJreEyeT, qro, ecJrr4 Me]r{Ay EIIMI4 Id cyrqecTByer saBI4cI(-

MOCTb, TO Orla r4MeeT cJrolRrrr,rft xapaHTep. tr4a scero MaccI,rBa AaI{HLIX He yAaJIOCb

BbrAeJrr4rb e jTeMeHrbI cl4lrxpoHlrbrx r{3N[er{eHrl " J}:Ii, vr I 
"..B pr4e pa6or rro cler(rparrbHBrM Ea6rroAeur4flM fiAep cefi$eproBcKI4x raJranrl4n

rlprdBo,qflTcfl rrBN,IeHeIrI4fl SI{BI4BaJreHTHbIx IxI{pI,rH oMI4ccI4oIrIrbIx JrI4IlI,rfi r4 r4ccJle-

.qyercfl r4x BaBl{cr41\{ocr6 or r.r3MeHeur{ii r.rHTeHcrrBHocrrr HerlpephrBHoro crreltrpa.

Ptc. 4. Coourourenue ilIelRAY
rruTerrcrrBHoctrutr lnulrii H,, r,r

[O ]IIl B crlefirpe EApa raJrar(-
ruxu NGC 1275 (ueptouru -To )fie, qro Ha plrc, 3)

4!0 420 trcg/r*

B'.racrgocrrt, orN,reqaJrocb, rrro r| cnenrpe flApa raJrar(rl{Hll NGC 7275 c yBeruqe-
[rIeM AKBr{BaJTeHTIIOII rul{pIiHbI JII4HTIII I{g }neJIIlurtBaIOTCfl 3I(BI{BaJIeIITI{bIe IIII4pI4-

r{r,I JII4I{r'Iii IO III], ror4a HaH r{I{rerrclrBHocrl Henpepl;rBIloro cfler(Tpa rraxoAr4rcfl
R o6paruoft BaBr{currocrr.r or arr.rx BeJrr4irr{H ll-4, 8-101. ,{aunrre Halrrr{x Ha6rro-
geul,rft rra pr4c. 4 uogr:nepniAaror rar(oft xo4 LrBNreIreHL{fi rlHretrclaBHocreft JII4HITft

I{3 u [O III]. Ho Brrecre c cr{HxporrrrrJ}rr,r r,rBN{eIIeHI4flMrt arr{x rrr.rHl4fi r{a IreM 3a-

I\IeTIILI I{ SIIaqI4N{tIe HeCI{IIXpOIIH6Ie I{3IIeI{eHI4fl .

.I[,;ra anannaa xapar(Tepa gBrIBrd r43NreHer{rlft Er(BrrBaJreHTI{LIx IrrrrpxH_JIlIHI4fi

tO iitt rr Irlrrer'IcllBHocrlr HerpepbrBHoro crlexrpa o6pari,rNfcfl r( pl4c. 5. Ha ueu
ilo ropr4soHTaJrr,lrofi ocr,{ orJro}neuLr Beflriqt,ruu I"l I.r, a rlo BeprI4r(aJIbr{ofi -
f 16.,yl Ir,, noropr,re o4rloBHarrHo cBEBar{bI c anBr{Ba,[eIrrI{t,Ir,Ir{ IrIItpIlHaIII,I ilulltrtl
tO iift . fiannore paar{brx [ar Harrcoeflrr paBHr,rNrLI l]IIaqltarll{. I3u4uo, qro saBr'lcld-

Mocrb cJrolxr{ar{: 6onr,urag sacrr, TorleH pacrro,[o]III,I,[&cl II& or,IIeJrE'lIbIx rlpflrILIx

--t-_

{:at

{
E
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xx/..&*

Puc, 5. 3as[culrocr6 oruorlregtrfi r{HTegcrrBrrocrefi.
arrrrccuoEHBrx i[fiir rd. RorrTrrHyyMa oT trH?errcuBEo_
crerl .HetpepErBHoro cflenrpa 

- 
nApa raJiafirrrr{E

t\UU 1Z7b Arfl. pa8Hbrx Hoqert
tl - 12.11 1982 r., 08.09 ir 04.09 1983 r.;
2 - 03.01 1984 r.;
I - 06.01, 02.10, 06.12 1983 r., 0B n 04.02 il 0b.09 1984 n.f.
4 - 0G.09 1983 r.

Jrr,rHtr{flx, ItoTOpLIe yI{a3},rBaroT Ha O6paTEyro,
cBfl Br, 116 rrrll I c rr. I cl I *. flaparrerpbr, rapan-,
Tep r.r 3 yloqlll e cB frBfr. a Tr{x B e Jr rrqr4E, p a 3 Jrr,rqEbl :

AJrfl pasEbrx MoMeHTOB' Ha6.[roAeHfls. I(an
npaBr4Jro, aTr4 napaMeTpbr coxpaHErOrCfl B Te_
qelrr4e neprroAa, paBHOrO OAHoft Horrr.r Ha6Jrro_
AeEr4ft (ao 8 v); trLa puc. 5 rannre Br{AHo,
rrTo oAtra HoqE, n3 12 xapaHTepr.{soBaJracb.
npfrygft BaBr{cr{Mocrrro r4arreuenaia Ip trtll I"
u I"l I* (anea4ouxr,r). B ary ,osu 6urrrr-oi*e-

ffit 
qeHr-I caMbre MaJILre BHaqeEtrfi ZETeECTIBHo-q,Lrrc/t* crefi fiart Jrr4grrfr Hp lr [O IIJ], rar rr Eenpe_

cr4Irbrroe yr,re,r,rueHr,e r4r{reHcr,B"rlif XT:#'t;*1 tli}"H:.f;'"ffiI;}il';pa'ee trpl4 aHarrl'I,e ctre^rp^oB ,rApa raJra*ru*r, NGC 1275, oor5,rar"ur*na_ 6-nrerponon rerrec*orre iz-ts.ot lg77 ;.'- T;rra -Jn 
rr,re,rrr{ zB cepnu

la6nroAenr'Ifi -cuextpon 
fl[pa Id roJrbno n o4nofi cepvlt BaMerr.rJrr,r aro flBJreHrre.

+"j:l:-"T"1 :.0uapyHr{rrr{ ero B oAHy Horrb vz 12. Br,rgRo, qro oHo mpafine peAxo.f10 nocnoJ'rr'Ky rrbr na6nro4arlr ero ABalr{A6r rro cler{rpaM, noJryqeHEFrlr c pasuoftuerograxoft u ]Ia pa3r{blx reJrecxonax, To trpeAnoJraraeM, qro ero 11eJr6BE o6r,gc-Errrb TOJIE'Ko clyuafinrrMl4, rllrcrpytr{errraJrbubrl{rrr tr{JrrrApyrr,rrrr,r orrlr6Halur.yro6rruccJlenoBat' uo4po6uee .EBJIelrl4e cr{JIr,Horo yr[eqbrrrerrrrfl r4Hrerrcr,rBuocreft aMr.rc-cr4orrEr'}Ix 'uranrnfi rr Henpepr'rBr{oro cleHTpa, ueo6xograM},IAJr[TeJrbgr,Ie r{ irieJrareJlr,-
EO Aa?r{e narpyJrr,Hr,re pflAbr ua6rrogenrafi cuexrpa. EApa raJraHrlrHlr NGC 1275.flonv'reu,rre EaMr.r AaHHr,re cBr.lAererr'crBylor o ro*r, qro ; ;;;"rp.";;6;;-roBc*oro a4pa faraxrraxlr NGC l27b cyryecr"yro, 6ucrprre (""p"g"'u-";;;;;_xr'rx uacon) rrsr{eHerrrltfi ranreucr.rsuocrefi 9}rr{ccr{oHubr, ,rrrrft H; ; Aya;;;4959 + 5007 A IO III], Aocrr.rrarcrl]re HecxoJrr,nr{x paa, a ra6}rie rdarreHeHr4fl
r{HTerr-cl4BHocrl'r Eerrpepr,IBtroro cnenTpa Ao 50%. B l,rsrteHeHr,rflx D1,rr{ccrroHr{r,rx
N]4}JNft I4MEETCfl CI4HXPOI{HOCT6, IITO CBI4AETEJIbCTBYET O TOM, qTO "'rr,rHr,IU Hg trlo III] BoaHr4Haror n 6rraoru oorurrrr, 

"aeonoft 
o6oroqnra fl[pa ranagtnxra. Ho.B r{3r'IeHeHI4Ex arr'Ix ttvsllfi. rlMerorcfl 14 aJIer,reHrhr-rrecr4n,xpoHr{oCrr.r. floororry ono*-go Baxrrosr4r6, qro o6;rracrr.r cBegeur{fl luttwft H6 u tO III] conuagaror roJrr,Ho.qacTr4qHO.

o 6ucrpoft repeMe,Hocrr4 BarpeureHrrbrx Jrr4,r4fi a cue*pax flAep cefi{epron-cnr4x raJraHTr4K nosrr4 Her ,qalrHbrx. ?eopua raHoft rrepeueuirurrr.r rre npegcr(a3r,r_saer. Ho Bce H{e, HpoMe r{alrr{x, lrenecruo er(e oAr{o cBr4AereJrscruo oor"rpoa 
"a-peMerrEocrr{ BarrpeqeHrrr,rx rrarrrafi._P^tfipur 11 , lzl coodulra.n o repeil,rerrEocrrr

ABvxnoMrroHerrrrr;rx trn]Jufi 4959 n 5007 A to IIII B cner{rpe a4pa raraHruHn Sy2 'F - 427: Eso 263: GlB. Brr.no onueqe,o, qro Ba Bpe^,rrrnopflAr{a 30 uraso6a nouuoner{ra B xanrAofi ue ililunfr tO IIII *""irror.".-npL"arorr Hpacrrr,rft xou_trOIIEHT IIPETEPIIEBAET 6OAEE CI,IJIIJIIIIE lIBMEEErlIIfl, qEU CUHr,rfi. B 
"-"Eii 

;;Y;;;B ctreHrpe sApa raJraxruxu NGC 72TS nutrun4gsg,b007 A u gpyrue Barrpeqerrubre
JrrlErtv rElr{eJrbrx EJreMer{ToB, a rar{lrie pexorr6r,ruarliaouurre ,rior, 

"ogdpo4u 
,u*_}I{E flBJIflIOTCE ABYHOMIIOHErITIIbIN{I{. TO"irr,HO B CTYqAE gIPA NGC 7i75' 6OrcE(nepeMegnbrr,rD or{agaJrca ro.ny6ofi HoMrro}reEr [8, 4].

- flepeuenuocrb BoAopogrrori tr^rtufi, Ba cyrnr4 rrrru HecHoJr'Ho qacoB [,ro]n'oo6tncuurr, c roqKr,r Bperrrrfl coBpeil{euHbrx npeAcTaBrenr.rfi o MoAeJrrrx BoAopoAEbIx
o6onoseH a4ep ceii{eproBcr{ux rarrar{rrrr{. E;;;;;;;;;;;;."pr.r.r craq,orrap-
EOTO CBETIEI{IIfi BOAOPOAA, TO UO }rA6.[IO4AEMOI,IY trEPEMEHIIOT,IY trOTOKY B JII4HIItrHP r{ pa3rvrepy o6nactl'r, B Koropoft raelreunrorcn Suanuecr(rde ycJroBrdr{, Mo}r{EoONPEAEJII,ITI, IIJIOTEOCTI] I{OEI,ISOBAHI{OIO NO4OPO4A (WIV AJIEHTPOIIHYIO trIJOT-,
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rEocrr z,) r arofi o6nacru. llcxo4r ua {anta repeMeEEocTy J'I:Tft Hp u tO IIII,
pa3Mep"'o6ororor, I,I3ryqarcIqefit ,!y luuur'r, puP9l^t^Otu-10tu cr'l' O6reusufr
Hoe$siqueur u3ryqeErrr u rrrI{II HB npu T":10 000 u 20 000 H paBeE coor-

BercrBenno (t-0,5) .10-26 r* apr/c.cn8cp t13_1. Ecnu upe4uoJlo?Ittrrt,, qro Be-

Jrtrsr4Ea uepetr,rernofi qaCTI4 trOToI(a B il1nut!.l Hg paaua^ er,o trOoToflEuOfi uaCtr,
I(oropafl 

"o-"ru""o 
Agaucy u Bll4r'lany [14] pasna 4'7040 apr/c, ro Mo]I{Ho-BEI-

su0lr4rb I(oHIIeHrpaIIuIo SJIeKTpOHOB B o6naCrn BOAop^oAIl6Ix B0IIbIIIIeH' ECItr
BpeMfl trepeMeEHoorr4 uopfl,qr(a cyror(,,ro 

-ry" .:.\4-5.)'10e cu-3. Eclz npeun ne-
peMeuHocrr{ rropfl[r(a uica, ro n" -(5-7)'1011 crt-3'
' Mu, ,a*p."ia 6narogaputr H. M. Illaxoscro1{y Ba troMorrlr n na6lrogelrtrrflx,
rrocrofl11Hble I(oHOyJIbraIII{ra u o6CymUeuun, B. B- Hu1ouoBy - 3a o6cymgerure

*"ro4r*, ua61ro4luufi, H. M. Jlo-sxofi u H. H. fletponofi 3a TISMSITIL B Ha6rlo-

aen#x, u ,r**. B. T. E(ororreBoft, E. tr4. ?Iturarxunoft u I. H. Illapauonofi
3a I4SrOTOBJreHI4e pr{cy}Ir(oB '
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Jllrreparypa

7. Mepnytoea H. U., Ilponun Z. il., Actpo{uauHa, 1983, r' 79, c' 245'
i'.'twr:p*ynooo'n. a'.,-'iip,oiui- n. u.- 11i".'ltp"ttr. ac,pb6"'"'o6c, 1983, t' 68' c' 93'
i'. i;;":,;-fl.'n., M,;;'u;iii n.4, 49rpo{: \ilp(., 1983, J\i 1.285' c' L-3'
4. Mepnyaoaa H.il.,'iponu* 14.II .- l43ri-. ltp;]i. acrporpna. o6c., 1985, t. 71, c. 160.

5. Mipnymaa H. A.- Izlau. I{pun. acrpoifua. o6c., 198ti' t' '/b'

6. Mepnynoea If .Il ., Memun ,lL L, ipott'un U' I'I'- Hacr' rou'
i-. i;;;ri B. M.- [rcuua n Actpon. xtlypu.,.{980, n 6, c: ?23'
b'.'n;;;;;; il.-14.- I,Iiu. Iip',ror. dctpo{da. --o99r,.-1e,8^0:^r' 

6.1, c- 131'

S. i;;rr*rtio B. T.,irpr6itn B.IO.:- Tp. IAI4IIT, 1983, r' 55, c' 64'
1,0'.qa;;;; n. n.- flracrira n Actpon. TyP"', 198.5, t. 11, c' 803'
l,L. FZi,ralt A. P.- Nature, 1983,-vol. 304, p. 241.
fi'.'f oirott A. p., Mriiirr'f.- frlon. Not.'fioy. Asl'ron' Soc', tgg5, vol' 216' o' 439'
13. Kan"tatt, C. A., llunettnep C.6. MexraneaAuar cpega. ^M.: Qualra,:rua, 

-1963' 
531 cr

L4. Ad,ams Th., WeedmanD.- Asl,rophys. J., L975, vol' 199' p' 19'



A.ttAIEMtrff HAYTT CCCP
14 SBECT}Ifi I{P'bIMCITOTT ACTPO(D14 SI4qECITOIT OBCEPBAT APfr,*,

Tou LXXVII, 1987 r.

YIIH 520,84

OIbIT OOTOAJIEHTPMqECI(UX HABJITONEHTTIiT
cIIEHTpAJrbHOr[ IIEPEMEHHOCTTI rAur

CE};TOEPTOBCI( ?IX TA JIAIT TIITT
HA TEJIECITOTIE A3T.1I.

II. OMIIBI(II I43MEP,flEMbIX TIOTOHOB }ISTYIIEHIIfl,
CBflSAIIHbIE C TIOJIOETEHMEM IAJIAITTIilIWT

NGC 1275 B ITTAOPATME
H .lI. illetrrcyrcna, Jf.II. Merux, 1I. ?I. IIpoHgn

rpore4enn ua6rro4enur rApa raJrar(rzru NGC 1275 s (o,rfiHyyMe u n rzurxx Hg,
<959 + 5007 A [o III] trprr cMelqeulrr4 trorlox(elrrrx rarrar{rr{Rrl u 4ra4parlre paaruepon 10,,or qeHTpa R RpafiM tro AByM r{a[paBJleHrl.sM, coorBercrByrorqr,lM rrpEMoMy BOCXOrfiEeHr4rO r
cltJroHeHlrro' flora3aro, rITo, ecJlr4 cMelr{erlre raJrarrrrnu Brryrpr{ 4r,ra{parln6 He trpegbrrrraer
1[3" ot qelrrpa 4zatfparrurr, r{aMerrerrr4fi troro*oB ua,rrynur", *ui r]r"opapbrBrroM ctrer(Tpe,
Tar{ tr B aMl{ccl{oHlrbrx ltI4Efifr-x B cpeArreilr Ee trpeBbrrrraet b/e, atrpu gMerqegtrwgo!4,, o*r6ra,
floxoAflr lo l0%

SEYFERT GALAXIES NUCLEI SPECTRUM VARIATIONS AS OBSERVED ONAZT-1T. TELESCOPE. II. THE ERRORS OF FLUX MEASUREMENT DEPENDINGuPoN GALAXY NUCLEUS posITIoN IN.THE DIAPTTRAGM, by y'y'. I, Merkuroua,L. P. Metik, I.I. pronik.- The observations of NGC r27E gata*y'rrrrctuus in continuum
il9_,I_ql [O"III] ]\4955 + 5007 A emission lines depenrling oi the"galaxy position in 10,,_orapnragm lrom cenl,re-to edge directions (corresponding to right ascension a and declina-tion 6) has been carried out. It is shown that the flux variations both in the continuumand in the emission ]ines not exceed on average 5% if the clisplacement of the galaxy nucleugwithin the diaphragm is less than *-3" from its centre; the errors increase to 10/e if thedisplacement of the galaxy positionin the diaphragm is l-4".

' B Hprrn'rcxorz acrpo+r4Br4qecxofi o6cepnaropuu AH cccp c Mapra rgg2 r,BeAyrcfl cr{creMarrrqecrue SorosrertTprlqecxr,re ua6nro4eEr{ fr [oTOr(" 
"', 

r;r;;;il;B XelpepbrBEoM Cler(Tpe r4 B AMr{CCr40EH6rx Jt]/I]fIt4frx flAep rrer(oropux ceft$epToB_cr(r{x rarra*rr4r( c roMonrbro c*a,upymqgrg_cTg*l!o{6rouerpa'ecn-c-i.r"-
EoBJrerr,oro ua 1,25-uerpoBoM rerrec*orre ABT-11. Er;;;;p;"o4uoft Aua{parunpaBe, 10"' Ha6,nroAe,xr BeAyrcE ,qras{epe,r{r4aJr},E.rM MeroAoM tro orEorne'r4K>ft 3Be3Ae CpaBHeHr{E. Meroguxa.sa6rroaetuft !r agaJrr{g ,oroiorr*"ux r{rrcrpyMeu-raJrrgbrx orura6ox ouvcanbr B [1].

ogurau r{B rJraB'brx [prr'r{a*oB, [o noropoMy raJra*rrr*y orrroc'r H cefiQep-TOBCr(oMy rrlrry, flBJrflercfl 
-HaJrllsrlre 

y Eee apxoro anes4006pa3HOrO flApa. ogriaioraJrar(Tr{n[ flBJrrroTcfl uop{ororrasecxr,I cJIo}nHbrMr{ o6rexriuu, r{ BoBHr4Haer Borr-
POC O BJTI.IflHId,I{ IIOJIO}fiEEI4E flAPA IAJIAHTI,IHI,I BIIYTPT,T 4TAASPATM6I EA TOII,HOCTbr{3Mep.EeMrilx froTonoB r4BryqeErrfl. floarouy Mr{ rrpoBoArz* 

"O.qrr"urr;-";";;AeHEfi, [p]r rtoTop]'rx or{eEl4Baeu orrra6nra, BoBEtuxarotrtrue [pr4 cMerrlegr4rr raJra6*rI'IHrr BHyrpu gua-{^parurr. Hlrrxe rrDr{BoAErc.E peayJrrrrarEr rar{rrx ua6nro4enrafrAnfl ranaxrraxn NGC 1275. ---- r-"r
cefi{eproac*a, raJra*ruxa NGc l27s - crorxnsrfi ra axrr.rnR.urfi o6reHr:, paa-Mep Horoporo ro orresar*aM flauouapcHoro arJraca paBeH _68r. C;;;;-;li;;_MI'I crpyKrypIlbrMr{ EeoAEopoAEOCrflMr{ B onoJrofrAepfofi o6,acru aroft 

"araxiunraflBJrflrorcfl 4yroo6paauaE AeraJrB, pacnoJro*(erru"*u S, ,u 
"uu.pr-;;;il";;';;;
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(3"-neranr), r4 3Be3[oo6paauan AeraJr],, pacfloJrorfieHHas B ?" na cerepo-BocroR
or flApa raJIaKrI4Itr4 (7"-[etarr). Cornacuo [2] lrnrerpaJ]bHr,re flpnocrr.r Brr,rx o6b-
er(roB B {ororterpuuecxoft cr4creMe 7 panur,r coorBercrBeuuo 18r1r5 u 18rl,0. Ecrra
cpaBlrr,rrb grr,r flpr(ocrr,r c flpr(ocrbro raJraxrr4xlr n graa$parue 10" (12rr,B < y<
<_14?2), ro B_r{AHo, q-ro flpxocrr o6orax o6rexron, pacnonorxeHubrx B or(oJrorAep-"
uoft o6.nacrr NGC 1275, crruruHoM MaJra, sro6br rroBJrr{rrb Ha peayJrbrulur rr-6-
.rroAeuuft. Sauerrau, rrro norHym aMUrr4ryAy naueueur.rft 6necHa a4pa orofi ra-
Jlar(rl{r(r{ n guaSparue 10' urr ol{eHrlJrr4 no UBV-ua6.nro4euraxu Jlrcroro, r{oropbre
oH rrpoBoArrr ylr{e 6oy99 1^2 ret n 4rnaSparMe 27' [3), c yqeroM [r]roroaneprypr.rbrx
ua6nrogexr.rfi NGC 7275 Sacona n Jftororo [4].

flouralro crpynrypHbrx Heo[HopoAuocreft, Ha r,rgMepEeNryro flpr{ocrb rIerlr-
panr,uoft qacrl,I raJraHTI4r(Id Moryr rroBJrrttrrr, raaoBbre nor,rrorreHTr{ (npu ne4ocra-
rosHo ro.ruoft ycraHoBr{e flApa raJraHrr4nr.r Ha qer.rrp nxo4rloft grna$parMsr) . flp-
r(ocrb I'asoBblx r(oNIIroHeHroB onoJroflAepuofi o6nacrrr raJranrr4Hrl NGC 1275 ua-
r,Iepf,Jracb EarraHor,r ra Xexuanou [5]. Ux AaHHr,re'[o1aBbrBaror, rrro Epnocrr, ]ra3a
sl'raHofi cfiopocrlT B KoJIr,qe, pacnoJloffiel{H_oM onoJlo r{eHTpa r.aJraxTrlnr{ Nre}r{Ay
paAr4ycaMr,r 3lt5", B JrrrHr.rflx 5007 A to III]u H0 cocraBnsbr coorsercrnenuo 1,"7
u ll ,4 % or xpnocrl4 Il rex )r{e JrI{HI{flx qeurparsioft o6.rracru Ar4ar[erporr 6". Onq-
paflcb Ha DTr.r AaHHbre, Molr{I{o [oHa3aTb, rITo npLI IIUXpOBaHI,IT4 C TOSHOCTbIO,
xy[{e qeM 3" o6u1aa flpr(ocrb rIeHrpaJrr,Hofi.racru rarraHrrxra NGc l27s n gua-
Sparrte !0" s nurwnx 5007 A IO III] u FIp ue Molr{erN,rerrflrbcfl6olrr,rue serl na 1
Ir 5% cooreercTBeulro. Tanulr o6paaou, flpr(ocrb raaoBbrx r(oMlouerrroB B or(oJro-
agepuofi o6nactn raJIaHrI4ItIt NGC 1275 rre lrolr{er rroBJrr4flrr, rra peayJrbrarr,r ua6-
nrogeurnfi. 3tr.r nrrno4r,r noATBeplr{Aarorcs na6rroAer{rrflMr4, Itoropr,re N{br rrpoBoAr4Jrrd
Ha reJrecxoue A3T-11 [rrfl rarranruxra NGC 1275.
. flpu ua6.nrogeuutrx raJlar(rl4r( rra rerrecxone ABT-11 rprrMerrnercn o{scernoe
rfororr.rArapoBarrr,re rro BBeB[e flpnocrbro go 10-, pa"noroieguoft s or,pba"roary
na6nro4ael,roro o6r,exra Ha paccroflHralr ne 6.rraxre-5 u He Aailbrxe 15,. ligr,rponou-
IIaE sBeBAa N{o}I{er tsLIBoAI{rbCfl Ha nepeHpecrr,e nrarefi rroJrfl BpeHr{a o{{ceruorO
{ororuga (O@I) c qerrrpaJrrgoro nyJlrra ynpaBJreurtg TeJreomo[a c rorrHocrbro
0,25" no^xoopArtHaraM, oAHoBHaqHo cssearrur,r* c a r.r 6. rlpu uccre4oBarrr.rr.r reJrec-
xona A3T-11 yctauonleuo, rITo BeJIr4tIrrHa cpe[Hentsa4parraunofi ourr,r611lr {oro-rr4Ar4poBaHr{f He rrpeBbrruaer 0,2 Ar4ail,rerpa raao6pa;rienflrr aBe3Abr, r. e. npr,r r.rao6_
palHellr{flx Jryqlxe 5" ,11 ouru6xa 6y4er lreurrte 7" , a orulr6xa qaooBoro Be[egr4fl
reJrecHorra ABT-11 aa 20 Murl pa6orrr He npeBrirxaer 1". Heo6xo4uuo orl{err.rrb,qro npl4 rra6;rro4erruflx raJIaHrI4x uo uarrreft r{eroAr4r(e o6rqee BpeMfl ,aoneperrrfi
npr'r pa6orarclrler\,r o(Dl cocrasr'',er 10-72 iruu, a HaqecrBo ,rd6purn"rrm u iro-
ura na6.nroger.rraft o6r,r.rHo paBrro 2-3' .

Ha6"irro4eunrr rarranrr4xu NGC l27b nponogr4rrr4cb 0b-06 u 0B-0g. 12 lgB5 r,.
crleAyorrU4r{ o6^paaoll: LISMepflJrl4cb rloronr{ or raJranrr,rfir{ c Bhrxo[nofi rqe.nrro,
panr'rofi Al" : B0 A n uurepnaJrax crrenTpa, qerrrpr.rpoBar{r.rbrx c vqeroilr HpacHoro
crreuenr.(rr rarraxrr{Kr4 na o6racrra rraunft IfB,4959 + 5007 A tO IIIl 1,, o6,racrr
EenpeprrrBHolo cneKrpa (ycroeno rosHrr cneHrpa). B ctarr,e [61, uorrerqennofi s
rracrorrqer{ ToN{e, r{a puc. I eru o6nacrra o6osHaqeur,r qr.rr}palrlr 1-3.14eyepeHr4fl
n xani4ofi roarHe rrpoBoArrJrr.{cb npr{ cr{erlerrrrr.r ra.,raxrlrHuia 1,2,3, 4u 5/s o6e
CTOPO}IIJ OT I{EIITPA [UA{PArUrr, OTAEJIrIIO TIO q, U UO 6, ,I[rA DTOI'O [,IbI CI{BI,II'AJII,{
rI{AI'IpoDorrrlyro BBeBAy B rroJre o$Sceruor.o (loror.n4a tta 1,2,2,4, s'n o6e cro-polILI or I{ellTpa 4r'rarfparurr, tr{ coortsercrBeH}ro cr,IerqaJracE, taJraltrr{Ha. OHaaa-
Jrocb, qro Itpr{ cr,rerqeHr,rrr raJraHTr{Kr4 rra -13,, noroxlr r{BJryrreur{rr or raJraHTr.rHr{
B cpeAlreM cocraBrrrrJrr,r: B rorrne I 96 -+ 2Yo, B roqxe Z 96 -+- 2yo, a roarne J gB _l
-l 7,3% or no,oHa, r(o.Aa 

"uru*rr*u 6rr"[a s qerrrpe gua{par,'. Taxronn o6pa-
3OI{' I'{3I{eHeHI{fi IIOTOITOB OT IaJIaI{TI4I{I{ B Ha?I{AOI{ I43 CIIeHTpaJIrIILIX yaIaCTItOB
R cpertrIreM ne rrpetsrrrrrrarr,r 5 % tpu rrgN{errerrr4rr rroJro?r{eHr{E ee n qua$parMe r{a-]-3"' llooroMy il{IJ B'I-rI{oJII,JII{ ycpe[rJerrr.rhre ,,o Bcerf rper{ c[e6TpaJrbrrr,]nr Arra-IIaSoIIaM IIoplII'IpoBaIIEr,Ie H MaKCr.IMaJlbI{LInI IroToHI{ Iy'/Iy'-,,, oT sApa r.aJIaI{TrrKr4
orAeJrbrro IIo cr' I4 no 6 (pllc. 1)' Iopuaonl'aJlI]Irr,re JtuHrtM rra pr,royu6ax rrpoBe4er{brIIa ypoBlre 95 % lraHcr.rMaJrE rror.o orcrrera .

IIa puc. 2 ur,r cpaenl4BaeM IaIIIIIJIe puc. 1, a u 6,- rraNrerlo]Ir4tr rloTonoll, I,rB-
MEPEHEI,IE NPU C,N{E]IIEEI,II4 IAJIAHTI{HIT IIO A I4 IIO 6. I3r,r4rrO, qTO HET PA3HI{1UJ B I,I3-
i\'IeHeILr4r4 nOTOnoR rro 3Tr{Nr AByM HanpatsJteHr4frM.
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'{ft^r" ,I/fu*0,,

,,///mit

/" y'f

Puc. l. Orcvetnr, EopMrrpoBauubre H-MartctrMafir,-

I}];tt*ttu{| {/tr.u*' ycpeAlrerrubre tro rpeM

HaoJrroAaeMbrM ooJIacTEM ctreRTpa

CpeAHefi Ballparuqghle ouru6xll ycpeEueBr{E rroxagaHbl Bep-

Tt{HaJrhrrbrMrr rrepToqxaMr,r. flo ocu a6cqucc ogro]negr,r pac-
dffin*or yc,rroBgoro qegrpa [uaoparMbl pagMepoM 10"
ioorsercr.Benro no rrp.sMoMy Bocxo)r(Aelr[m d (fl) u rto cfiflo-
HeHr,rrc 0 (6)

Puc. 2. trIoptvlupoaauubre fi MancuMaJrblloMy rro-
Tor(u trpu ctvreulerult raJrar(Tlrrur tro c[ (TosKIl) rr tro
6 (nnectunu). coBMerqeElrbre orrroctrTeJlbrro ycJroB-
,oio'qeorpi' AlraifparMbr (0 ua ocu a6cqrcc),
Ar* - paccroauue or qeurpa

-/ / .t[
PlrC. 3. 'I'O rXe, sTO Ha p1,1C. t, llR Or4e;rr,HbIX IISMepeHtltYI, BLt11OilHenIIbIX IIpII paSIIbIX 3eE[T-

Ir6lX paccToflIllltlx Z

'lloqI(u - 05--06.12, z - 5 + t0o;

Hp0crnI{I{ - 05-00.12, z : 5D -i 57o; cRor'flble I{pyilitill 08-09 12 1985 r'' z : 3 :- 7o

I4urepeCno 6r,uo ebrscul4rb, I(afi ycraHaBJII{BaerCfl raJIaKrI{Ha B AI'Ia{paIMe

o${ceruuru sororr.r4orr [pr{ paBH-br,\-3eHI{THbIx paccroflIII4tIx 1I B paBIIbIe AIII4 rIpI',I

O4lrr{x r{ rex ,," "uopqr"uru* 
6CDl Ha [YJI];re yIIpaBJIeIlI{fl reJlecnofla' O6pa-

,ror"" K pI,IC. 3. IIa IIex{ ilOI(aBaIIbI IlSIIeHeI{I{fI OTCaIeTOB B I{e[pepbIBI{OM CleI(Tpe

Bp&sIJIJeAaTI,In[pI{pa3[I,IxIIoJIo?IteHI4flxTeJlecKoIIa,oTAeJIE,HoAJIflcI{eqeHIIE
uo ct lr no 6. lanaxrlrr(a Bo BCex cJryalaax;rglulIuuJrlrBaercfl rIpI'IN{CpHo oAr{Har(o-

Br,rI{ o6pa3orr. Pas6poc r{HAr{BrrAyaJTr,Hr,rx suaqeHfift I43]IOpfleNILrx TIOTOROB Brlyr-

p, ,{urrrpurl,uoft 'raLtr 4ua{parilsr B pa3l{epe -l-3" ltesru?-L0%'
' Taxs,r,r o6paeorr, uponegerifl61e Ha6;IoAeHuE raJragrlr]tlr NGC 1275 uoHaeanr'
qTo egru ee CNrerq,eHr4e He [peBbI[IaeT -'l-3" OT I{eETpa gr'raSparltst, 143N{efleHI'Ifl trO-
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Tor(oB ee l4SryqeHl{fl r(aR B EenpepbIBHOr{ CneRTpe? Tar( r4 B AMr{CCr4OHEr,rx Jrr4Hr,rflx:
B cpeAHeM Ee rrpeBr,rruaror 5%, atpu cMerqeHr{r{ go 4-4', cocraBJrEror l0%. l7o_
nyueuur,rft pe3yJlbrar HaxoAl{Tcfl B trpeAeJrax rex ourra6ox na6nro4eur,rir, Horoprre
o6ecnesl4Balorcfl npr{I{flroft uaura uerograHofi r{ cocraBJrflror B cpe[Heu 10% i6].

Heo6xo4r.ruo oTMerr{rr,, qro arraJrorrasHrrfi BbrBo[ ,u, aroryrrir.{ [prr o6pa6or-
x_e {ororpaSnuecHlrx cflenrpaJrr,Hr,rx na6nro4euraft r4pa 

"ananrrn, 
NGi12z5.

Ha6;uo4enzfl cnexrpoB flApa raJraxrr{r(ra Ha re",recnone ETA B EHBape lg77 r.,
rrpoBoAI4Brul ecrr co cIIel(TporpaSou npu AByx rroBr{r{lroHur,rx yrJrax u{eJrrr aroro
crreHrporpa{a, rorAa B oAr{oM cryqae rleJrb rrpoxoAura qepes S"-geruru, a B Apy-
roM cryqae uepea 7"-geTaJIb, He rloHaBarlr4 paa.ur.rurnfi n ornocrrenbrrbrx r.rrrreHcr{B-
Eocrflx EMI4ccrroEHbIx nrnnrafi cfier(Tpa I{Bryqenufl. f,Apa raJrafi.rlaitu, 6ontlrrax.qen 15o/o [71.

Mafi 1986 r.
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[rEPIIOI 160 MI{HyT
BO BHETAJIAT(TI{TIECHITX OBGET(TAX:

EMO (SBEBAbI TIIIIA RRLyr) u NGC 4tbl

B. A. Itohon, B. M. JIrcsufi 1

flo4 a.ruaureM peayJrbrara [2], cornacno r(oropoMy reproA t60m ssrl.fietcs nau6olee xa-
panTeprrbrM (<peaonancrrrM), .6Jru cor.raMeprlMbru) uepuogon AnE pactrpeAeJleulrff op6rtaur-
Ebrx treprrol\oB Tecr{brx gnotunx ctrcreM laflanturu, a rar(E(e AJIff uepeMelrlrErx rIrtra RR Lyr
ts ItrapoBbrx cfiolrJreutrffx, TaME BErrrrIcJIeE TaI( naarlsaeMllft (ctrel(Tp peaorraucrrocTtrD AJIff
'72 asea1 rura RR Lyr, ua6inogqeus,rx n o6nacrtr AByx ItrapoBrrx cnolrJreurrfr, NGC 2257 a 'l'786,
Eotr,moro Marenflarosa O6tara. Haftgeuo, qro (peaouarcunfi> nepqoA 4anuoft rrr6opnu aaeag

paren 159m,9t1m,5 - B troJIIIoM .coI'JIacIIII c peaynltatou [5], trolryqeunhlM ranul[ x(e

MeroAoM AJrE raJranruqecrtrx BBeBA TIrtra RR Lyr.
C qe6ro pacurrpeurrff trotrcfia cJreAoB .<uosceMecriroft> t60m-nepzoA[tlrocrlr cpeAll.paBlutt-

rnx acrpo{uBtrqecrrrlx o6senros upoarraJrr{BtrpoBarbr AaHHBre UBIz-{otoMerprru rgpa ceft-

,$eproncrofi rarranTr{r(E NGC 4151, BlrtroJrreErrbre s 1968-1984 rr. B ouerrpe moqaoctz o6-

EapyrfiuBaercfl orqerilr,rBrrft, c ypoaneM aratlrrMocru 4,1. o, fiepr[oA 160m,0099t0t,0004
o aMtrJrrrryAoft onono -12,5o/o

Hafigenunfi treptroA NGC 4151 coBlraAaer B rrpegerlax ourr6rr c treprroAoM Po :
: 160m,0102t0m,0005, ycrarroBJrenrrbrM AJrE Cornqa [2, 4]. IIpuuflB Bo BHIrMarrIte, rrro

p.aAr(aJrbraE cnopocrb raJranTtrr(r4 parua f 980 nu/c, uu upeAtroJraraeM, qro B cr{creMe Iroaofi

NGC 4151 uctuuunft repr{oA -1-,59m,487.,{anee, [ocnoJrBny paocroglrlre 4o o6rerta cocraB-

Jr.Eer -;15 Muc, uolyuaeM Cltopocrb r3MeHeHrrfi rreprroAa ^t?'LO-LL c/c, CoorsetcrBylorqee
<(BpeME )r(EBrrD) t60m-neprao4a -15.10e Jrer, rrro coBtraAaer o BoBpacroM Bceteunof,.

,{eraetcr [peABaprrreJrrroe Banilroqeurre, qro trporrBBeAeurle PsEs, r4e ffo - uaparrle:rp,

Xa66ua, frBrtre.rct\ 6eapaauepnofi noncranrofi -2.L0-14r'rITo Morr(er trpeAcraBJrflTb, tro-BtrAE-

MOMy, r4ETepeC AJrE HOCMOJIOTI]IIT.

TIIE T60 MINUTES PERIOD IN THE EXTRAGAI,ACTIC OBJECTS: THE LMC
(RR Lyr STARS) AND NGC 4757, by V.A. Kotou, V. M. Lyuty.-Accoriling to the
ffiniling [2] that the most characteristic (<resonantri or commensurate) periotl for orbital periotl
,distribution of close binaries of the Galaxy and also for RR Lyr variables in globular
clusters is very near to 160 min, we computed so-calletl ((resonance power spectrum) for
the sample ol 72 RR Lyr stars observed in and around the two LMC globular clusters,

NGC 2257 and 1786. It is found that the most <resonant> periotl for these stars, 159.911 .5 min,
gairly agrees with the previous result of essentially identical analysis [5] for galaotic
RR Lyr stars.

With the him to extend the search for traces of this seemingly <ubiquitous> 160-min
periodicity amotrg various astrophysical objects, we analysed also the I/BZ photometric
measurements of the nucleu$ of the Seyfert galaxy NGC 4151, made over.t96B-1984 in-
terval. Power speotrum of the data clearly showed the presence of significant, at the 4.1-sig-
ma confidence level, period 160.0099t0.0004 min with abottt *2.5/n'amplitude'

The. NGC 4151 period happens'to be coincident, within the limits of errors, with the
vdlue Po:160.010210.0005 min'established forthe Sun [2,4]. Taking into acoount
a radial velocity of the galaxy, u : f g80 km/s, one can speculate that in a proper frame
of the NGC 4151 the true periocl woulcl be -L59.487 min. Further, since the object is

1 locygapcrlenruii actponorlr.t.recxl,rrt l,Irrcrl,Iryr r,rrr. Illtepr6epra, Mocnna.
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iapproximately 15 Mpc from the Sun, we can in{er that the period derivative d,Polat -
-2'1'0-74 s/s, and corresponding lifetime oi tlie 160-min period could be, therefore, -t5.lO9
.years, which is neaily the age of the Universe.

We note in turn thatthe product Pollu, where 11, is the Hubble constant, appearsto be
,dimensionless parameter -2.70-14 which might be oi great i4terest for cosmology.

B cuextpe ooI{I4JIJIflIII4fi Coruqa RaK rleJroro o6napyrnena roxa e4rrrrcrBeHHarr
,qacrora yo -- 704,7600 -f 0,0003 lrxfq [1, 2j, 6aaosas Horepeurgocrb r(oro-
poft ycrofiur4Ba Ha nporfl)r{errr4r.r Nr}ror.lrx ;ner (uepuog -160T010). Baxrur,rlr uog-
TBeplI{AeHI4eM AaHHoIo Hone6anr.rs cTaJIIr pe3yJrbrarbr aHaJrr,r3a 34-Jleruero' paga
r{aqaJrbHblx MoMeI.IToB xpoudc$epur,rx ncnrrruex na Cornqe, rronaaaBrrrtre HaJrr4-
rrrlre roqHo rar(oro )He, B npe[e.rrax ourlr6oR, nepr{o[a 160m c ypoBr,reM AocroBep-
.Hocrr4 >0,9999 [3J (ra6;r. 1).

Ta6;rr.rqa 1

Tun ua6.rro4eulrii

Itore6asrs Cotnqa (gonlre-
poBcHoe clteuleur,re)
Bpelreun6ii px4 rcnrrruen 6a,n-
ra B)1

ecru tif v )> 7

t'.cnu v.;fv { 7.

I{HrepBar,
IO IIbI

1974-19\tt

ts47 -1s80

IIepuo,U, MUH

160,0102 (+5)

160,01015 (+B)

'(DaHr uyrscaqlrfi 9oruqa c -racrorofi !0 Ao crrx rop He rroryq141 oguoauaunoft
r4lrreprperaqlllr (crt. 12,4)). V4r,rn.naer raxlr{e xamyrlzficn (rroBceMecrrrrrfi> xa-
paHrep nepr.roAa 160f, Horoprrri uponr:rlr,elr ce6n Bo r,rHol.l4x acrpo{lrauuecrrrx
'o6teHtax rr EBJIeIII4Ex; B rracrHocTr.r, r4rrerruo eror nepr4o[ or(a8618aercfl xapafiTep-
Irbrr,r c rosl(n sperrr,rfr Har4flya[uefi cor,rBN{eprrMocrrn (xparnocru) gra pacnpeAeJre-
r{r4fl rro nepr4oAaM tspaqeHr.rfl rec}rbrx qnofiulrx aneal [2] r4 nepr4o[oB nyrlcaquft
.aBeBA luua RR Lyr n ruapoBr,rx cxon.rreurnn,r la.nanrrnxu [5].

Sapanee flpeAyilpeALIN,I tu,rrareJrfl, arro BtsrrAy neo6r,r.rHocru o6cym4aeMoro flB-
JleHtr{fl, H0TpIIBI4aJILIIOCTI{ npoqe[yprjl aIIaJIIISa AaIIHLIX U OCO6SHHO r4B-Ba TOrO,trro paccMarpl4BaeNIarr coBoltynlrocrs o6:oexroB rro tsceM napaMeTpaM Haxo4lrrcfi
Tar( AaJreHo or Co.rrurla, rIbI He rrEJrael{cs Aarb r(axoe-mt6o tfl.rar.ruecroer.{croJlno-
BaIII4e [oryrreHHllx sllecb pe3yJrlraro-B. IIaIxefi ItreJIE,Io tlBJrfierctr: t) uoc.ne4ooa-
'TeJILHOe I4 HpaTHOe I4SJIO}I{eHI,Ie I'IeTOAIIKI4 aHaJII{3a AaHHr{x O nepr{OAax rryJILCa-
qr.rft anea4 s Eonruront Mare;r.uaHosoM o6rane (BMo - LMC), 2) upeacrasrrerrlle
peByJIbraroB sroro alrarrr4Ba 

-1 -Q)_peay;rrraroo {ypr,e-auarrr4Ba na6;rrogeur,rft agpa
cefi$eprcncHofi raranr.ranlr NGC 4151.

1. Merog aHaJrrlBa [epeMeHuocrm BBeBE
( <cnexrp peaorraHcfrocrr,r)) )

rlycrs r.rN,reercfl Ha6op qacror \r, paccrlarpr4BaeNror.o aucanr6.rrs o6rexron; uo-
pa4Honuft rroMep o6r,exra i : 1,2, ., 1y', r.4e Iy' - ql.rc.rro o6r,exros. r{ro6u
B SapaHee Ba[ar{Horr Ar{anaSoHe npo6n.urx aracror v uafirra raKyro qacrory lrm,
rtoTopafl flBJrflJIacL 6rr uar.r.uy.111eii o6rqefi HparHofi (c ro.rxn BpeHlrfl MeroAa rrar4-
r'IeHblrrl4x Hua4parou) qacroroii AJItr Bcero na6opa aracTor v;, Bhrrlr[cJrflercft c[e-
.nyrcqaE rropxfr4poBarrrrar (rynHlJvtfl couant epunocmu 12]

N

Oo (v) : (001/),, {tz-'l - t+ l,rrr- rNT (zi 1 0,s;1,]'/,} , (1)

i ,,1r,*': 
I u/^,,,

,(ra cny.1n;uolo rra6opa rracror 1r, pac[peAeJrerrr4e ssa.reur.rfi (Do oxono HyJre-
BOrO CpeAHero srraqerrr4a 6g1a1o H rropx,raJrbrrox{y co cpeAr{exBagparr,rqHbrM 3r1a-
qeHr4eM, paBrrbrM eAr4rrr4qe. B [5] 6rr.ua tsBeAerra rax]r{e SSrrrxqua Hecouaneputr,lcm,rlr
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Irru {ynnrlfrfr. 1efiuryunxa o1,befiron @, (v) = -@o (v); ee Mar(crrMyM coorBer-
crByer qacroTe vrz, r(paruocrr xoropoft co BceMlr v; MrrrrrrM&JrbHa B cpeAseu (cly-
safr ge{rqura o6rerroB Ea qacrorax, Kparrrbrx_v,,). 71, nhxoneq, [Jrf, auaJrr{aa
treplloAoB Bparr{enr4fi recHbrx gnoftrrrx sseen [2] 6rrna onpe,(eJrena raxytre o6o6-
urettH,an, {ynmqrax cor{sMeprrMocrrur, yqr4rbrBaroqaff cpaay ABa rrpeAtroJraraeMbrx
o6crosterrcrna: upeo6JraAarr,re qracJra o6rexror Ea qacrorax EeqerHoft Hparuoc-
'TIt- cymi,ti = (22 * 1) v-, ra ge{uqur o6benros Ha qacrorax qersoft fiparrocrrfi.
Q.tpl^t;= Zzv*(z - qenoeuracno).3ra{yurqnflr4Meer era4: (D, (v) : (Do (v) -@s (\)12).

Coo:rsercrByrcrque {yuxqunm tDr (v) (k:0,1, 2) <cnenrpr,r peBorrancEoc-
TfiD onpeAeJrsrorcfl cJreAyroqr,rM o6paaou:

Fh(v) : [rDr, (v)]'/ l@r (r) | (2)

2. Illaponbre cr(orrJreuufl, fa,naxrraxn

Pauee [5] uyteu Br,rqr{crreHr.rfl O, (r) uafigeuo, qro rreprroA 161ry4 -]_ tm6 lra
ypoBHe Buarrr4l,rocrr4 )3,8o trrrflerctr nau6o;nee xapafirepHr,rlr (<peaonancuul,r>>)
neprrogoM pacnpegeJreHr{fl rrepr4oAoB rryJrr,caqufi 7277 BBea,q rrrrra RR Lyr ts rra-
poBr,rx cHorIJreI{LIflx naluejt la,naxtraHr,r; aI{aJrr4Sr4poBaJrr{cL AaHr'rbre r{sBecTIroro
r(ararrora Cofiep-Xorr [61.

OcnosHofi a$c[ex'r AJrfl yHaBaI.rHDrx BBe.JA BaxJrroqaercfl B crarrrcrr,rqecnr,r BHa-
qrrMoN{ 1eSur4ume qrrcJra BBeBA, r4r,rercLq}rx ilepr{oAr,r P =:2zPo. Coorsercrel,rculnfr
Mar(crtMyM @, (r) Ha r{acrore \)m: (320-;-t [prrBoAr.rr r( rroflBJrer{r{ro BropurrHoro
MaKcrdMyMa (xan apre$anra ocnoBHoro r,raHCrlNry,ua) ua y4noenuofi qacrore 2v*=
: (160m;-t c aMrrJrrlryAofi oxoro 3,Bo'.

flo4o6uuft a{{exr (qerr.rafl 14 Heqerlrafl (parHocrb) (c uepraogom l60'") uafi-
4eH Tar(E{e B coBor(ynHocrr{ TecHbrx 4nofiurrx crrcrer,r la.narrraxr.r [21 c rcth,rIr,I[Ir].
paaunqefi, rrro Arfl Hrilx B cpe,ql{ei\r r{aKcI4NryN{ (D, (r) Ha qacrore -\n.: (320*;-t
corrpoBolr{Aaercfl HenoroprilM il,rr4lrrrMyMor,r (D, (v) Ha qacrore -2\,r: (160-;-t.
Taxoe paafluqr.re Nre)fiAy pacnpeAeJreHrrer,r BBeBA RR Lyr r.{ recrrbrx Asol,lrrux cr-
creM MoEier 6nrrr o6yc,noBJreHo, Hafiprlr{ep, o6rqr,ru xapar(repoNr (cr.nanienuoro)
pacnpegeJrerrr{rr, a ran}r{e Ar{aflaaoHor,r paccN,rarpr4Bae]rbrx nbpr.rogon. floaror'ry c.

rleJrr,rc o6o6u1eHr.ra nporleAypr,r auaJnr3a rr 6o,ree ro(ruoro o[peAeJreHJrn Halr6o"ree
xapar{Teprrono nepr4oAa pacfipeAeJrerfix u ero BHaqr,rlrocrr{ rleJrecoo6paano pac-
cMarpr4Barb HaprIAy c (D, (v) u (D, (v) raxllie cJleAylou1yrc $yuHqlrro: !D, (v) :
: @t (v) * @, (tl2) - I,r coorBercrnytouluft efi cuextp 1, (r).

Cuexrp (peaoHallcHocrw>> F, (v), er,runc.neunr,rft als l27l BBeBA rl4rla RR Lyr.
Kararrora [6J, noxaaar.r Ha pr4c. l[, r4e ocuosuoft nr.rr( orBeqaer rrepr.roAy 161t18 -F
-l- 2T0 c rfopuanr,tllrM ypoBHer{ Bl'rarrrrl{oC{u 7o,3ra Bua.rr,tnrocrE,, oAI{aHo, xlo-
xrer 6rrrs cyutrecrBelrHo aaBr,r[reullofi, nocxonrHy {oplryra AJrfl o': o- - (601Y)-'l'
[2] - no.nyareua [J]fl paBHoMeprro paclpeAeJreHrrLrx cJryqafinr,rx -Iuce;r, rol-Aa r(ax

tz0 /6/
peaJlbl{ble SEarIeErIfl V ; pa0lpe[eJle-
Hbr B OrpaHr4qeEHOM [rrarraSorre qa-'
cror: or -(0a,22)-L go -(0,18)-1.rlro6rr troJryqurb 6onee peaJMcrrrtar-'
Eyro orIeHKy o,, Bbrql?IcJrflJlocb cpeA-'
HexBaAparr4qEoe Buaqeur.re tD, no'
BceM Buaqenr{flM atofi {yunquu
I @, I < 4o; uo.ryueuuoe HoBoe aHa-
qesub oo : 1,BBo. CneAoBareJrbHo,.

Sanruuecxuft, 6onee 6rlraHnfi r,pe-
anruofi oqeuxe ypoBeub suaqr{Mo-'
crr{ ocEoBEoro [rrxa Ha pl{c. 1 coo,-
BercrByer ;3,7 6o (nepontnocr'r,.

Plrc.. l. Cnexrp (peaouaucrrocrrr) AJrE
1,2LL ereeg ruua RR LYr o uraPonnx
cr{otrJreErrgx laraxrranu
IIo ropu3onraJll,I; qacrora (uuuay) ullr fleprroE
(tsRepxy)

/lo /ZO ./0 nux
fl /- - - \

lJ,/oo/
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p = 70-4). fleprao4 Po = t60nt, raxr{il[ o6paaor,r, trBilflercn eArrHcrBeEHr,rM
(<peaonaucur.ru>) ueplroAor,r paccrrarpr{Baer\[brx BBeB[ rrrna RR Lyr B Arratraaoue
treprroAoB or 83 AO -1r80m. Sror $axr' - [orroJlH],rreJrr,Hoe cBra[ereJrbcrBo
ts troJlr,3y o6cyxtgaeruerocrr parree (rroBceMecr]rol.o) xapar(repa 160-urauyruoro
trepr4oAa gra acrpo{[Br4qecnr.rx o6.r,exron, crl. t21.

3. Eotnuroe MareilJlaHoBo O6.naxo

Hegaruo Heuex I4 Ap. [7] ony6,ll,rronaJrr{ cnr.rcoK 63 nepelrerurbrx BBeB[ rr4rra
'RR Lyr, na6nro4aer,rbrx Blryrpr4 r{ onoJro uapoBoro cnorrJreHrrfl NGC 2257 s BMO.
Ecrecrseuuo, MbIpeuI{JIranoABepr}ryrbraHEie }r ETu AaHHr,re r,rBJro}r{eHrroMy Br,Irue
.((cleHrp aJrBHoMy aHaJrr,rsy)).

Cua'rara 6rrno uocrpoeHo pacnpegeJrelrrle arrax 63 BtseBA no neprro[a]r tryJrbca-
,quft (puc. 2). Ocnonnofi, peaxufi r,raRCr,rrryr{ pacnpeAeJreHr{rr coorBercrByer rre-
pl{oAy 0d,335 =3P0. }tpolre roro, rrMercr }recro Hexoropafl HorrrleHrpar{rtr BBeBA
iK [eplroAy -5P0, ruupoxufi N{r4Hr{Nryrr onoJro P := 4Po, a raxEre uenoropr,rfi nra-
.roaHasr.rNrbrfi raa6r,rror BBeBA c fleprroAar{lr -0d,67 :6Po.3rr,r oco6euHocrr4 pactr-
petreJleHr4fl n o6rqeu troBTopgror ro, .ITo r.rMeer r{ecro AJrfl BBeBI :ruua RR Lyr
,B rxapoBbrx c(orIJIeHIrEx laraxrr,rnlr [5,6|. Vrvrecrno rar]fie Ba]rerr{rr,, qro B
{cMblcJre r(parHocrl4 rreprtoAy 160* necnyvafiuo, no-Br4[r4MoMy, r.r paa4eJreur{e rra-
poBbrx cxourenlaft la,naxruHra Ha ABa rar HaabrBaer,rbrx ((HJraccaD Oocrepxo{a:
fiJlacc I co cpe4ullM BrraqeHr,reN,r rreprroAoB neper,reHr.rbrx rr.rra RR Lyr 4 RRrr )
) =0d,55 (-5Po) I{ firracc II, rge (RRrr,) = 0d65 (-6Pr). Ogrroauauuoro r,r rra-
.Ielr(Hofo I{croJrr(oBarrr.rtr aroro paSAeJreE\r fl Ha ABa r(Jracca, rtax r{BBecTrro, ue uafi-

/,2 4^t

\-r-c, 2, Pacnpegeleuue flepr,roAoB ny.urcarlui.i 63
NGC 2257 (EMO)

tl /// ,/5/
Puc. 3. Cnerirp (pc3olrarrouoorr.r),
cnorrJreHrlflx LX[O

46 l Lyn

anca4 RR Lyr ruapoloro criorrJreur,rrr

/ru -//0

v,ilt<l\ tl
nrtqucnenuni,i /prs 63 (a) tt 72

/// /10 u,nxf4

(6).aneag RR Lyr B rtrapoBrrx

trtn (4td ) /67nr4,t6 )

r.-t2

/fO 4nxl4

151.

sl iut,

2

/

.-;-/ \n
'\/J



Aer{o [8], H.naccr,r Oocrepxo{a orlusalorcfl B cpe4Herr crerrerrbro MeraJrJrr{qr'rocrr{
BBeBI rl4rla RR Lyr.

CueHrp F, (y), BblrrllcfleHHr,rfi g.na neprdo[oB 63 yxaaanubrx tsbrrue BBeBA rrarla
RR Lyr, orHocflr!,uxcfl H rrrapoBoMy cxonJreuraro NGC 2257 e EMO, roHaBaH Ha
puc. 3, a. MaHcrartarrur,rfi rrrdn coorBercrByer nepr{ogy {59n19 -l- 1T5, a}rnJrrrry-
ga A : 4,1o.

Hanoueq, coBcelr HeAaBHo lpaxau [9] coo6ulun o6 o6uapyxerrrdrr AeBtrrr.r re-
peMeuHbrx BBeBA B cnotrJreHr{r,r NGC 1786 (BMO), Koropbre flBJrflrorcfl, rro-BrrAl{-
MoMy, aBeBAaMr{ ruua RR I.,yr Hnacca Ooc'repxo{a II. Cnenrp F, (r) [Jra coBo-
KynHocrr4 scex 72 3BeBA, r. e. c Ao6annenraeu yKaBaHHbIx Aerlrrrr,I eseaA [9],

. npeAcraBrreH lrapr{c. 3, 6, r4e nran 160m r.rMeer e[1e 66nu[ym aL{nJrr,rryAy r{ coor-
BeTCrBerrHo crarr4crurrecHyro sHarruMocrb: A : 4,5o ({opua,nruafl BeporrrHocrE
clryqaftHoro rrorrBJreHr{tr p := 3,4.10-G) , uepuoa 159'}'9 r- 1T5.

4. Ceft{eproBcr(afl rarrar(rr{Ka NGC 4t5t
(cuertrp MorrlHocrrr) ,

B csseu c o6uapyxteuuerra 160-lrrrrryrnoro nepuo[a n 4pyrofi raJraxrr{Ke Mecr-
uoft rpynurr [pe4craBJrfler ianrepec rrpoBeprrrb BoaMo?nHocrb tlpr{cyrcrBI4fl roro
xe [epr4oAa B AaJrer(r{x BueraJranTr,rqecnr4x o6textax, rrpext4e Bcero B raJlaxrl{r(ax
C aI(TI{BIILIMII flApaMI{.

Hau6oree no4po6urrfi oArropoAutrfi pru {oroerexrpldsecxl4x ua6nro,qesrafr
roilyqen oAHr{M rra aBropoB (B.JL) g,nx cefi{eproscxofi raJIaRrr{KI4 NGC 4151
Lt}-121.
I ," noJ*o""fiy perrb xAer o 6ucrpofi nepeMeHHocrr4 flApa raJrar(rr4nr.{, Heo6xo[u-
Mo ocrauoBrrrbcfl Ea rrMerorqr{xcfl AarrHbrx o ero BoaMo}r{Hbrx paaMepax. Ilprrurre'
ojrrrauecxrae r{BMepeurrfl r{a Bbrcorrr},rx 6a.nnonax AJIfl Ar{ar,rerpa aeea4oo6paalroro,
r4prosnuxa B flApe [aJrr4 Bepxnrafi upe4er -0,78" npl4 oqeub.6o,nr,urou Kol{rpacre,
rpKocrr{ rIeETpaJrr,Hoft, o6ractra r4croqrrr{r(a rto orr{orreHr4ro r( Epltoctra ocrantnofr
qacrrr raJrar(Tr4nrr. Paaruep aroro ?fie (ToqesHoroD ucrosHrana ub uaaelrubrlt ua6-
JrIoAeEuflM ero onrr.rqecxoft nepeueHnocrlr He rrpeBr,ruaer rro ilopfl[r(y BeJrtrql{Htt
15 cserosbrx gneit. I4, HaHoEer{, rro AarrnbrM perrrrerroBcnrax ua6.nroAeuraft paauep'
cocraBJlfler HecKoJrr,Ko cseioerrx qacoB rrJrrr MeHbI[e; MuEIIMaJIr,Hoe BpeMfl l{3Me-
HeHraE, Baperr4crpr{poBarrtroe perrrrelroBcHofi auuaparypofi, or(oJro 20 unn.

Hanonuuna, uro Soroenextpuuecxr,re UBV-sa6JrroAerrr.rfl rlepeMeHlrocrr{ flApa
arofi rataxrlrr(r4 rrpoBo[,r{.tcfl,4lr{$epeuqr4aJrr,I{ErM MeroAoM rro orlrolue]rulo K JIo-
KaJrbHoMy cralrAapry, pacnoJlox(elrHoMy rlprrMepuo s 10' or sApa. Ta4urt o6pa'
aoM, Bce a${exrrr, cBaaar{Hr,re c atrtoc{epuofi npoapaquocrbro, fipartrfiqecfirl
NO JIIIOCTbIO I4CHTIOqAI0TCfl .

,[,;rr auanuaa na 160-Ml,ruyrnyro fleplroAr4glrocrb r4B tB-nernero prga ua6rro-
genufi (1968-1985 rr.) 6rrlu nr,r6paurr AaHHr're, AJrE r(oropblx Molr(Ho 6rrno goc-
Taroqrro yBeperruo rpaSuuecnuM flyreM r4crJlloqrrrb unannr,rfi TpeHA, o6yc,rooneH-
urrft uegreuuoft sapuaquefi axTrrBnocrrr a4pa. flocne tanoft {ulr,tpaquv r1r:
17-,neruero I4ETepBarra (1968-1984 rr.) n cnucxe, rIoABeprEyroM oHorrrlatelruoft
o6pa6orne, ocraJrocb 186 to.Iex (orge.nr,urrx raalrepeuufi 6,necra flApa). Hec,rtotpa
Ea ro sro B TeqeHr,re Hoqr.I Aeilalocb oArro r{BMepeHrde, ga6.nro[enr,rfl rloaBoJrflIor'
IICKaTE, nepUOAIIqHOCTIA MeHee CyTOK, IIOCI(OJILHy I{3Mepe}II4E B paBELIe HOIII'I npU-
xoAr4rrr{c6 rra paarroe BpeMfi cyrox, r4 rrooroMy MorreHTbr pacupegil.nalnct 6onee
rdJrr{ Melree cnyuafiur,ru o6paaom Bo BpeMeHESnt unrepnarle or(oJro 0,4 cyt.

Tlcnpan,reuIlble Ba lre4nenur,rfi rpeIIA I{ npI4BeAeIIELIe K Qo;lnqy ua6.nrogeuun
auaJrrrar{poBarrrrcb }ra repr4o[r{rruocrb MeroAoM ,(rauraura [13]. PaccuarprrBaJrr{cr,
f/-sen[.ruu],r, Tar( xaH aMnJrr4ryAa rrepeNrenlrocrr.r EAep cefi{eptoncHI,Ix raJraKrItK
MaI(C[rMaJrr,Ha B yJlbrpa{uoneronofi o6.nactu crleKrpa'

B nrero4e [{ulrunri, xpo*e crer(rpa Morquocrr{ (AucHpetuoe {ypr,e-upeo6pa-
aooauue)

N

(3)P (v):= # lI m,(-t'n'trl' ,
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4t 6 4ttr l,/// 4//Z 41/'tyw

Pnc. 4.. Cnexrp Morquocrrl rapraquft 6;recna xgpa NGC 4t5t n granaaoue t60m,07-159m,93

ocHoBHofi neproA P0 :160m,0099 t 0m,000{; P" -pely.rmar rrurcp$cpcirrlrn c nepr{oEaMrr crrerrpa cxBa?n--
Hocrr4, O -r,lurell{epenqtrflc roAoM, IIIarno tracrore Ll:l/5T, rge ?-IJrnHapfl[a(Av=0,37 HIrI)

""1 
il

.mhh
4s.rs 1/ 4/ 5,/ //,/ /1/ ./Z,O

y, 1/cyn

Puc. 5. (Dparueuru cfienrpa rlrouluocrr{ NGC 4151 n6ttrzu cyroirHbrx rapl{orr[n
AnlruryAa nrrrcp$epeuqlrorrrrbrx rruHoB rraEaer B o6e cropoHbr c yEareHtreM or -Po

B LIqI,ICJI EeTC fI T a KiIi e Cfl e HTp C KB all{Fl OCI]I{

N

,s (r",) _ #l I n_L.:rrt,;12,
li:1

I'tAe ltr - noJlrroe rrlrcJro o6pa6arrrnaerrmrx roarex, rrNreroqllx Ntorlelrrbr t1r; lt :
':1,2,..., 1y'; trlp- :oa.pnlqraa 6;necxa EApa B BBeaAlrr,rxBeJrrrqr{rraxB}roMeHr f1..

CneHtp cItBalI{HocrI4 rroaBoJrrrer BrJfltsrlTr; Jro}r{Hbre rrepr{oAr,r, o6ycroBreuHLre
HepaRI.ION'IepIIbIN{ pacilpelleJle}Il{erl AaliHr,tx. ECIr.r e r{ccJre[yeNrorl pflAy AaHEr,rx
IIpr,IcyTcTByeT rlacToTa v6, & 13 cneKTpe cKBa)l{IIOCTr,r 

- 
TIaCTOTa V11 TO B CIIeHTpe

lfoqEocTI,I, HpoN,Ie \r0, IIOfIBflTCfl [OnOJIHL{TeJIbI{bIe III{Itr4, COOTBeTCTByTOUIITe V, -+-
-f vr. llpu HopMI{poBIte lllYz r4rrrerrcrtBr{ocrb rrr{Ha B cnerrrpe uorqnoctu P (v)
lrpeAcraBJItrer co1ofr nBal{par ar,InJrr.rryA6r (a) clrnycouAr,r coorBercrryrorqefi uac-
rorbr (a sin 2mtot).

Cnextp r,lorluocrl{ uapraaqlut 6.tecxa agpa NGC 4757 s Ar{arraaoFre rrepr4oAoB
160,07-159T93 noHaaarr Ha prdc. 11. Caur,rfi Moulr{brft rrr4r{ c ar,runutygofi 4,1o.
(grn nopuaJlblloro pacilpe4eJrerrun rrryilroe) coorne.r'ctByer tracrore L01t,1603 -+-
f- 0,0003 MHII{, r. e. repr4o[yPo : 160,0099 -]- 0T0004. CnuuerpuuHrrre rr,rxrr
oKoJro P, coornercrBylor 6lreuuglt SToro nepuotra c fiepr{oAaMr{ crreKTpa cHBa}r(-
rrocrr{ 680-820 cyr r,r rogoN,r (ua pllc. 4 coornercrByroqrre rr,rRlr orMeqeHr,r BHa-
fiaur,r Pc r.r O).

il

;I-_il

I

iI-z

(4)

Iy).tt6

4/

153



Ha plrc. 5 uonaearlrr Sparuenrrr cfier{rpa Mou{Hocrrr s o6nacrr qacror, Hpar-
unx (1 cyr)-1. Bra4uo, Bo-nepBLrx, qro Bce rrr.rHr{ c[Brrnyrr,r B HuBnoqacroruyro
cTopoEy oT ToqHBIx cyToqEr,rx raprroHrrK rrpar(Tr4rrecKr,r Ha oAHy r,r Ty ?r{e BeJrr4qr4Ey
Av = 0,0064 uxlr1. Bo-uropr,rr, r{arrcrrr{aJrbur,rft umx coorBercrByer sacrore,
6;rraaxoft n genarofi rapllollune (Po:160,010 rtun). Auulrr.rryAa rrr4noB yMeEB-
rnaercfl HaK B cropony lrr,r3ltlrx, TaIt rr B croporly ur{coftr,rx qacror. Cnegonaretr,uon
qacrora 704,L60 r'rnlrl flBJrflercn ocuosfloft.

5. Hpnnan 6;recxa ,r4pa NGC 4151

Cpeguna fipl{Barr 6necHa n4pa NGC 4151 c repr,roAol,r Po: 160T0099 uoxa-
Baua Ha pr,rc. ti, c.. B Ha.recrBe llarraJrr,rrofi ouoxu BBflr rrepBLrii nouenr na6.nro4e-
uufi J.D. 2439941 ,393 hel [r,rauaaorr {aa 0-t 6r;u paa6ur r{a ceN{b r,rrrrepBa-
JroB, B natx4rrft rIB Itoroprrr,{ norragaJro B cpeAr{eN,r 25 ro.rex. I3ropaa Hpr4Barr (mrpu-
xonaa) - ,uJrfl ranoro rne paa6r.reru{fl, rro cgr]r{r{yroro ua 1/, 

draaoooro r,r}ITepBaJIa.
BepruxanrHrII,Iu qeprorrxatr{r.r rror(aBa]ra cpe/I]rflfl oruu6Ha, o6yc,noe.neuuarr pag-
6pocou rorrex. flnofiuaa arrrJrrrryAa cpe4ueii xpuroit onoJro 0T05 (=5%).

Tanuu o6pasou, B lrar{eHerrr{rrx 6.rrecna a4pa ceft{eproncxofi raJrar(Trrnr4
NGC 4151 npucyrcrByer neprloAr{qecr(afl cocraBrrflroulaa c uepuo4olr Po :
: 160T0099 -]_ 0'110004, xoropr,rft B npetreJrax ourlr6Hlr coBnaAaer c coruesnr,rM.
IIeuocpegcrBerrullr,r rloArBeplr{Aerrrrer[ Droro nepr.roga 6rrro 6r,r rafi]ne ua6nro4e-
srne 160-uuuyruor,i neper'reHrrocrrr B rerrerrr{e ognoft uoulr.

Cneqraarr,ur,re rra6.rrIo4ellr,rE c aroit qe"nrro nor(a He 6r,r;nr,r nponeAerrr,r Har( BcJreA-
crBr4e IroroAur,rx ycJroBr.rfi, rax r.r BcJreAcrBr{e xreAJreurroro yMeuErrrerrrzfl 6recxa.
(axrunnoctlr) ngpa NGC 4151 c 7984 r. flonr,rtxa ranr4x na6nro4euraft 6tt,na
rrpeArrprrr{Era B. IO. Paxr,rr,roBr,rlr rra t-rlerpooor.r perf"neHrope (Caurnon, ,[,yuau-
6e) 25126 a 27128.05 1985 r., HorAa n4po NCC 4,757 utre,rro Mr{rlr{MaJrbEr,rft sa
trocJreAErae 20 rer 6.necx t141. B 0rr4x [arrtrbrx rralreqaercs 160-lrunyr]rafl BoJrH&,

c aMnJlr4ry[oft ntenrrue 0T02, o4uaxo oqerrr, nr,raroft AocroBepEocrr.r.
B t96B r. A. M. 9epenarqyH r{ oAr.rH r4B aBropoB (B.JI.) sa6,rroAanlr NGC

41.57 c rleJrbro rror{cxa 6rrcrpofi (uecno.nrno uuuyr) nepeMerrHocru. Ha6,nroAeuus
trpoBoAr{Jrl{cr, ua 48-cr,r pe$"nexrope c r\{arrbrM BpeN{er{eM Ear(orlrreHrrr (40 c) , uo-
groMy ouru6xu [oBoJrr,Ho tseJrrrHr,r. 3rn na6nroAerrr4fl rrprrBeAeHr,r ua pr,rc. 6, 6..

@asbr sr,r.{racJrer{r;r c rofi xre na.ranbgofi anoxoii, rrro rr [Jrfl cpe4uefi xpr,raoft 1968-
{984 rr. Ha prac;r1111e BI4Ar{a BoJrIra c a}IrJrlrryAofi" -0707 , npl4qeM Saaa ee cor-
rraAaer c {aaoii cpe4ueft Hpr.roofi. Omtetum, qro 6,necx agpa NGC 475t s urou.e
1968 r. 6srn na 0'1'5 nrrure, seu B lrae 1985 r.

-r'/
4/, T ---l

L

/t6s - /r8l

408

//,8
/

./2,0

/2,2

4f t,
lr rra6ntogenlrrrPuc.6. Cpegnaa (pr{Bax 6reuta NGC 4151 c reprroAorr P6 za 77.uct (a)

B reqeutre AByx trocJreAoBareJrr,Hrirx no.reit 29i30 ra 30/31.06 1968 r. (6)

r-l----

[:*q[ii\,:1'.dfi::r];4'

4

4/0

Orz6amrqax, IroHaBarIHa.H [rrpr,rxoBoi{ Jrr'rHrre}"r, HaxoAurcrr B TgoBrerBopr{rcJrr,Hol\I cor.racrln co cpcgueir rrp lr:
Bofi 1968-1984 rr. Ifo ropusorrraflu - +a3a fleplroJ\a 19otn,0099
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..*c reu ?rie nepr{oAo,, Po 6unu (cBepHyrr,rD 65 uamepenufi 6recna rgpa NGC
4151 , BbrrroJrHer{Hr,re E. T. Beroxonb s 7976-7gBB rr. n Brcpaxane. floryuen-
rrafl cpeAHflE r(pr4Bafl, LlMerorqafl aMUrr4ry[y -0",102 (Srantrp -B), xopouo corJra-
cyercfl no rlaae c naurefi Hplroofi na ,pr,rc. 6, a.

Haxoneq, AJrfl Itollrpo rn 6ntrrm o6pa6oranrr onrr{qecr(lre ua6"nrogenufl perrrre-
rroncxolo r.rcroqHr4r{a Jle6egr X-l, ur,ruorrreHubre a 7977-7984 rr.. O6qee sucro
.lra,rtepeulrfi 777, cgetaubr oIII4 gla{$epeuquaJrbr{o, T. e. Tan}r{e ro orHorrrenr{ro
K 3Be3Ae-CraH[apry, u o6pa6oraHbr MeroAoM, r.rAeHrr4qHbril,r MeroAy o6pa6orHra
.nallHl,tx o NGC 4151. Cpegurr ItpLIBaa 6.rrecxa r{crorrHrdr(a Jle6e4r X-l ne uoHaaa-
ra rrr,txaxofi guaqrauofi JloJrI.II{ c neprroAor,r P o tpu Bepxueil{ npeAeJre AJrE aMlJrr4Ty-
,Al;I nepeMeIIIIocrI{ -01i005. Sror peaylbrar ._ AorrorrHr{rerJsnr,rff crnnluufr apry-
MeI{r B no.nbtsy peaJllHocrl'r nepl'IoAl4qHocru Po B cJlyqae NGC 4151, Koropafl Ee
Mollier 6r,rrs o6ycloBJlelra naxral,ru-,rra6o cr{cTeMarr{qecHr.rMr,I norperuuocr r{Ntu rrta-
uepeuufi r{"rrr,I MeroAo}.r arraJrr{Ba,

. 6. O6cyx4enue peayrrr,TaroB

160-rrrnnyrnafl nepr{o[r4qHocrb, BnepBbre o6uapymen'afl Ea conuqe ll, 21,
rlpeAcraBJIffer co6ofi qpeanblqafiuo ,[ro6onr,rr:Hoe u ]rlrrpr,rryrcqee EBJrerrtre, tro-
'cnoJrbHy oHa rlporlBJrtlercfl Bo Mrrorlrx acrpo$raanuecHr{x o6rerrax - er Cons-
r{a, acrepor4AoB 14 gnofiur,rx 3Be3A Ao BBesA rr4tra RR Lyr n BonsmoM Marella-
uoBoM O6.naHe r,r rrApa NGC 4151 @a6n.2).

O6renr

'Cornqe (ocqil"uurqru)
Connqe (rcurrurnu)
'Conneqsa.E cudrelra: pacupeAerestre qa-
cToT oceBoro BparqeHrrE rrJlarreT r{ acTe-
porrAoB
'conHesuan ctrcTeMa: .reoMeTprtqecKue
paBMepBI

If ecrlrre 4uofinrre cr(creMbr Iananrurr
Cr,rnrno ..trpogBoJrroqtro[upoBaBrrlue rec;
urre 4nofiurre crlcreMrr
ilepeu_euurre rrna RR Lyr n mapoBbrx
cr(otrJregtrEx f araHtrru
Snea4tr rura 6 Sct
Saeagu trua RR Lyr n maposbrx cfiotrJre-
r.ruqx EMO
Ceit<feproncnan rarranrrrfta NGC 4151

{60,0102i0,0005
160,0 101 5.t0,00008

159,9+0,5

160,4!.1,0

160,0+0,1
158,3* 1,8

161,8=L 2,0

162,2!2,8
159,911,5

160,0099+0,0004

8o
3,80
4,40

4,40

4,'l'o
3,20

3,7 0

3,6o
4,50

4,70

12,41

t3I
t2t

t2!

t21
t5I

tsl

t:rr

IJce ilepeql4crelllrble BrraqeHufl P s npeAeJrax ouru6ox coBnaAaror c rrepr.roAoM
2o : 160T0102, ycranoBJleHubr\,I uo rra6rroger{rrflM ocr.urJrrrrrrlr.rfi Cornfta xan
Ue.tloro, rITo He N{o}HeT cr{rrrarr,crr c;rryuafinuru coBrraAe]rrdeu. Vponnr,r crarl{crr{qe-
cnofi BHasrlr,locrrl, rrpr,rBelerrHrrre s ra6r. 2, oupegeneurr 6oree r{rrr4 N,reuee $opuanr,-
r'Io, oAHaHo Bo Bcex cJIytlzrt MolrtHo 6r,rts 6onee IrJIrr N{er{ee yBepeI{rrrJM, qro peaJrb-
Hafl Bgarrrtr,Iocrb rrpenbrruaer 3o'.

B 4eyx cl,ytlqrr,\ - Co;rnqe u 1\GC 4157 - reprroAbr orpeAeJlerrbr c oqeur,
ur,rcoxofi TorrHocrr,ro rr coEfiaAaror B rrpeAeJrax *2,5,70-'t Po, Ila6rrogaelrr,rfi ne-
pr,roA AJrr NGC 4151 Po, or,. : 160T0099. C yueroN,r AorrrrepoBcxoro cMerrleHrlg
B Cr4CreMe rronofl ra"'raKrr4nr4, ryqeBarr cKopocrb Horopofi paBHa fgB0 xruic [16],
Po,rest :159+4872. Paccroslrlre go NGC 4151, onpefterrerruoe paBrrbrl{rr }reroAa-
ura (uo AI{aMeTpy, no [pl4HaAJle]Hrrocrr4 K cnorrJreHr4ro, rro Hpacnolry cuerqeulrro),
oqer'rr{Baerc s ot 17 4o 19 Mnc 176, 77l, rrro coorBercrByer (3,6 -i 6,2).707 cB. Jrer.

Orcroga Molnuo flo;rryrrrrrr, cxopocrr] r4aMer.reurrfl nepr4oAa I Po I : (2,8 --
-+- 1,6). 10-14 clc, ,rro Aaer AJrfl BpeN{eHr{ cyqecrBoBa}rr{rr nepr4o [,a I P ol 

po I :

Ta5:rr.r11a 2

Suaqltuoctr
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: (17 +, {9) ..{0e rer. floryuaertr yArrBrrreJrbrr,rfi {anr: BpeMfl cynlecrBoBaurrni
160-Muuyrqoro xeprroAa panno BoBpacty Bceneuuofi (!).

Molxso 6rr.ro 6r,r AyMarb o.BoaMo)nnoru BJruflEur,r xaxoro-nu6o reo{uauuecno-
ro a{{enra (uanpurvrep, o pasJruquoM BJrr{flEr4r,r aruoc{epr,r Ea crarEaJr or rrporr-
)fierroro o6rexra .-- flApa raJrar(Tlrnrd, r(oropoe ra6nroga,nocb c arreprypoft27",-
u BBeaAbr-crau4apra), oAlrafio nogo6ur,rul rrpuqunaMu rreJrbaff o6rscsurr orJrrr-
uue Po ot rouuoft gensroft rapMoErrxr[ cpeArrecoJrHesHbrx cyron. Ero ornusze orreub
cyqecrBeuuo, trocnoJlbny AJIfl paccMarprrBaeMoro 17-neruero r{HrepBaJra ouo Bbr-
BbrBaer cMelr{eErre racrrassoft {aar,r upurvrepEo Ea 9 q'orsocrareJrr,Ho {aarr cyrou-
Eoro neprrota 160T0000.

ftoneuuo, flarrl BBTBoA Ey]nAaercfl B rro[TBep]fiAerr,rrr. C;re4yer notrr,rrarr,cr
o6napymurt Ps = 160 ulrn l{ B [pyrux BHeraJranrrrqecftr4x o6rexrax, 6oiree [a-
Jrerfix,.re[,{ NGC 4l5l , a rax}fie rrcr(ar}, rrepeMerrnocm 6necxa c uepuo4om P6,
B Teseulle ognoft Eoqrr - KaK BEeraJlanrr.rqecnr{x o6reHron, Tar( rr rrepeMeusbrx.
BBeB,q.

Hafi4euurre a{{enrrr 160-uraryruoft uepuo4raqHocrtr4, 6eayclonno, trpeAcraB-
Jrxror cepbeatryro r4 oqeub I{Erepecuyro upo6nervry ,qra acrpo{r4arrnr4 (cu. rarrxe'
I7, 2, 51). OAuamo BAecb MbI BoBAepE{IrBaeMcfl noHa or co6ilaesa Aarb Haxoe-nz6o*
flax(e cyry6o upe4napureJlbuoe, roJrnoBarr4e a{{erron uuu c{oprvryJrupoBarr'
xaxyro-ura6o EoByro paayMnyro {nauuecnyro rtrtroreay. Teu ue Meuee rpyAEo I{B-
6extarr MbrcJrtr{, uro o6cym4aeMr,re 160-uunyrubre ocrlrrJrJrflrlr{r Moryr 6r,rrr csr-
BaHbI, EalrprrMep, c Eer(oropblM lrelrraBecTgrrlr csoficrBoM ((BpeMer{rr - trpocrpau-
crBa - rrroreulra> (?).

O6parurrr BHrrMarrrre etr{e Ha oAHo r,rnrepecnoe o6croflrerbcrBo, Boapacr Bce:
neuuoft ecrb BeJrusuEa, o6parnafl rrocrofl,Buoft Xa66na (uocne4nrr rrp\tEr,rMaercE
ceftqac pannoft Ho = 60 xrt/c ua I Muc r4 rrpeAcraBJrrer co6ofi rapaMerp pacmrr-
peutrfl Bceneuuofi; Ho'= 7,94.10-I€ c-1). IlpouaBe4eElre ,I/o ua ueprog Po rt-
Jrxercr 6eapaanepru,ofi, Be$vt'ttanofr.: HoPo =.\,9.'1,0-La, r(oropafl coBtraAaer c teirt-
troM BaMeAJresus 160-ulrsyrnoro repuoAa I Po l. llcxngt. tr{B sroro, paByMEo trpe[-
rroJro)r(urb, cJreAoBaTeJrbrro, qro flo uennercfl co BpeMerreM cJre4yroq,uu o6paaqu:
ectw Po ynenuuranaercfl co BpeMeEeM, ro Hs rrpo[oprp4onaJrbEo yMeubr[aercfi, a
ux trpor,rBBeAeurre - 6eapaauepuar xorrcraura

\y -- PoHo - 2.70-14. (5),
' Dror BbrBoA, o4nhxo, MaJro cnalr(eTcf Ira uacrura6ax nragulroft qacru Bceneg-

uofi, uocHoJrbr(y caMo BHaqerr,re f16 ranecrno c rocnocrbrc Ao {axropa 4na: or 5O

ao 110 Hpr.c-l .Muc-1.
O6rapyxrensbrfi (uoBceuecrnrrfir xapar(rep 160-muuyrnoro treptroAa (crvr. ran-

xe [2]), rroJryqeEr{ar or{errna cnopocrr,r ero flBMeEeEra P o, a raxrfie saMeruBmaacn
cBfiBb c rrocrorEHofi Xa66;ra Moryr rrpeAcraBJrflrb I,rErepec Ans no0lronorzu.

Arroprr rpuauarerrBrrbr axageMury A. B. CenepnoMy Ba troJreBnbre coBer,bx
u BaMeqanrrfl, a rafi?ne JI. C. JlesuqxoMy, B. M. Jluuyrony u H.UI. Illaxype
aa o6cyxgeur,re peayJrbraroB r4 E. T. Benor(oub Ba rrpeAocraBJreurae AaEEbrx.
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ToM LXXVII, 1987 r.
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rrEpuoIorPAMMA PflIA HABJIIOIEHUII,
COCTABJIEHHOIO I[3 IIYCKOB,

PASIEJIEHHbTX UPOI4SBOJIbHbIMTI
TIPOME}ITY TI(AM?I BPEMEHII

C qerrro flyrllrrero Br,rflBJIeHrrE IroJrealroro ctrrraJra paccMorpello cilox(elrrre trepItoAorpaMMr.
gbr[ MaccrrBbr AaEEbrx paaAeJre]rbr trpor{BBoJIbHbrMI[ trpoMe]r(yrnaMll BpeMeura. flonaeauo, vto
cyMMa [epr{oAorpaMM flBJrsercx cnyuaftuoft Beflruuuoft, uuerorqeft trJloruocrb pacnpegerenua 12
c sr,rcJroM creneuefi coo6ogrr n {2k, r4e /c - 

qrrcJlo cJraraerurrx. C4rrr Saarr lrextgy cJrflr&€-

MbrMlr rre BJrrrfier rra cyMMy. floarouy flpoMerr(yrnr.r BpeMeIrIr Merr(Ay orpeBfiaMr[ prga ra6nro-
geu11ft, tro r(oropblM BBrqucrEJUrcL cJraraeMrre, uoryt 6r,rtr, [polraBoJrbrrblMrr, ecJlrr na6nrogaetcr
craqlroHaprlrft upoqecc. B cnyuae r.alrvv.fir, cABrrra {aarr ruytplt orpear(a treprroAorpaMMbr

ycJroBr{.fi Br,rfiBJreHr.rfi cr{ruaJra na neft pe3r(o yxyArirarorc.tr. Oruorueuue cr{ruaJr-ilyM y cyM-

napnoii repr{ogorparmmr upn6rlrarrrerrluo " {rMll1llt paa 6onr,rue, qeM y xax{Aoro

rrs cJraraervrBrx (Mi-qLrcJro roqeH i-ro aru"oaonolo;.

A PERIODOGRAM OF OBSERVATIONAL DATA SERIES FORMED BY SEG.
MENTS SEPARATED BY ARBITRARY TIME INTERVALS, by B.A.Bu.rnash,oua,
O. P. Golland,sky.- IL is shown that the sum o-t modified periodograms is a distr:ibuted,
statistics with z { 2k degrees oI lreedom, where k is the nurnber oI summancls. The phase.

shilt between the summands does not allect the sum. Tirerelore the time interval between
the segments of observational data whosc periodograms are calculated may be.arbitrary
under condition that the observed process is stationary. But iI t,he phase shift occurs insidc
the scgment, then .the conditions oI detecting the signal will be deteriorated. The signal-

to-noise ratio of the summarized perioclogram is by - l/ l>N i\lr/titimes gleater than," v'-i
that of each summand (M; is the number of data oI l-th summand).

' B 6orr,rurrHcrBe c;rryqaeB acrporroMrrrrecHrae ua6nrc,qeHrtfl KaHoro-Jrr.{6o nepr.ro-

AuqecHoro npoqecca He o6paSyloT AocTaToarHo rlelpeprJBr{oro ptrAa, a cocToflT r,r3

orAerrbrrr,rx HycrroB (orpeaHon), paa[eJreurr,rx ilpor.rBBoJrsrlriN.ru rrpor{e}r{yrnarlrfl
BpeMeHu.

Muoro pa6or nocBrru{eHo paBJrr4qHbIM r{eroAa}r conpfl}r{er{r4fl DTr4x orpeBfiorr
AJrfl TOIO, rrTo6br paccMarpr4BarE, eAr4rrbrfi paA Ha6Jrroae[rlfr,l o6re4uunrorlr4ft 3Tu
oTpeSr(r4, I{ He rroTepflTr, r4EsopMaqr4lo o flepr4oAr4qHocTr4 60JIbllroro lracnrra6a, Ko-
TOpafl Lr r{oEteT 6r,rrr, nbrssfler{a ToJII;H0 rlpr4 paccr{oTpeHlrr4 r4rrTepBaJra, oxBaTLI-
Barorqero Bce, oTpesr(r{ prrAa, He aaAanascE, rIeJrr,rc AeJrarb o6aop Tanr4x pa6or,
corrrJreMcfl r{a rr{r1r4qHbre. Flanpnlrep, n [11 npoMe?fiyrKr{ Meir{Ay orpeBHaMr4 pflAa,
[a6JrroAeHrrft aauo.nusrorcfl rryreM Br(crpanoJrflqralr (npegcr{aBaEufl) BnepeA r{ Ea-
3a[ c noMorqbro lroAeJrbHoro flpoqecca aBToperpeccr4r4, KoToprrm 6r,rnr,r trpeAcTaB-
JreEbr Aarrrrbre Ha6rrotreHrafi, ,{pyrue aBropr;r, Harrpr4rrep 12, 31, BHilroqaror trpoMe-
)lryTI(r{ Me)r{Ay orpesr{aMr4 B o6qee HepaBHoMepHoe pacllpeAeJreHr4e Ea6flroAa-
TOJILHLIX [aHHbIX U BbISI,ICilflIOT CIIOHTpaJIT,HOO OfiIIO TaKOIO 'paC[peAeJIeEI{tI
I{ T, II.

Hac rxe l,rnTepecyror roJlbr(o re trepr4oAr,r crarlr{oHapuoro trpoqecca, Koropr,Ie'
B trpl4Hrlr{[e MOryT 6r,rrs nr,rflsJleHLl flprr paccMoTpelrr4rr orAeJrr,Hbrx oTpesl(oB, Ho
MeruaTr, aroMy Molr{er oTr{ocr4reJrr,rlo Br,rcoHr{fi ypoBeEb rrryMa. fIouuar.rTr, eror
ypoBeHb oTEocI{TeJrbEo IroJreBHoro clllHaJra Mo}r{Ho uyTeM cJro}r{eEl4fl trepl{otro-
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IPAI{I'I, BbIqI,ICJIEHHbIX AJIE OTAEJIT,HE,IX OTPE3fiOB. ETOMY, A TAI(}fiE OIIEHNAM YPOBEN
BlIaqI{r'IocrI{ trI{ItoB MorqHocrr{ r{a [epr4ogorpar{rre 1 ra uocnnuleuo [peAJraraelroe
TICCJI eAOBaHrIe.

,(nx uaruux r{ccJreAoBairrafi nocuoJrr,ByeMca B},rpa}Heur{eu uogu{rqr{poBau-
uofi nepuogorpalrr,rbr, fipeAJro]fieHnrru Cxaprreu [4]:

Pa (r,r)
[) X, cos co (r, - t)]'z

I
I

[) x, sln ro (i, - t)]'z

(1)
,l: -z-l

]
)] cost co (t. - r'tLI IJ
J

) sinz or
j

(ti - a)

IAE

1T: ,^ afctg

Hauorruur'r, rlro neprloAorpalrMa rrBJrfl.erctr nrr6opouuofi 4ucnperroft ctrenrpaJrb-
uofi oqeurofi nroruocrr4 Morr{Hocrrr Her(oroporo npoqecca. Brrpameulre (1) or-
rurraercfl or o6rlrnoft [ep]IoAorpaMMbI Earuqr4e[r B BtraMeHareire EopMr{pyloqr{x
,cyr{M r(BaApaToB KocrrHycoB I4 cI{HycoB, a TaH}r{e BpeMer{H6ro cABr{ra t. flo-upext-
neuy X; a4ecr, o6oauasaer peByflrrar ua6lrop:esuft B MoMerrr BpeMeEr{ \. B cny-
sae paBEoy,4aJreEHbrx AaHEbrx na6nrogeur,rft t, - tj_, - const : A, u nrrparxe-

rrr4e (1) cBo[rarcn K o6rr.ruoft uepr4otrorpa]rMe, rar( HaK ! cos, r,ryA:

, 
j:'

: f, sinz ofA = ! (. rosrrocrbro Ao eAr4r{r{qbr). B cryuae ffie EepaBEoyAaJreE-
j:r

nr,rx Aar{r{brx, Har( [oHasaHo s 141, pasruqufl N,re]r(Ay AByMfi Br4AaMr4 treplroAo-
rpaMil EecyxlecTBeH rrbl.

Mogu$uqupoBar'ruafl rlepr{oAorpauna (1) o6naAaer enle AByME rrurepecEErMI{
,oco6eRsocrsrru. Bo-uepBErx, ee Bbrpax{eurae 6rr,;ro trorryqeno JIou6ort [5] nan
oqenxa cnenrpa (unor:uocr:u) noqnocrr,r MeroAoM Earrlreubrrrr4x r(BaAparoB IrpE
atrnpoltcr{Mar{rrrr pf,Aa ua6lrogeurafi cyuuoft crrEycor.rA. Bo-nropr,rx, qro BecbMa
cyrqecrBeHEo, Bbrpalr{eEue (1) nax B cryqae paBtroyAaJreEE},rx, raH r.r EepaBEoyAa-
JTeHHLTX Aarrrrbrx [pe[craBJrfler co6ofi cTarr4crr[Ky, rrMeroqyro pactrpeAeJleHlle x2
o [Byr,rfl creneuflMrl cno6oglr, B ro BpeMfl Kar( AJrfl o6Hsnoft treprroAorpaMMbr trpll
EepaBrroyAaJreHrrr,rx [auur,rx pac[peAeJrewe y2 He r[]reer Mecra. A ero oauaqaer,l
qro B nocJre4HeM crryrrae uogurfuqupoBalrl{afl rreprroAorpauua (t) o6.nagaet upe-
r{MyuecrBoM nepe4 o6lrruofi [pr4 oqeHfiax BuasuMocrrr ee flrrl(oB. FIo o6 arou
rofi4er peqb Hlr?fie.

Bepuelrcr K Harrrr{N{ r{ccJreAoBaHrasnr, flocuorprrM, qro noryqurcfl, ecJrl{ clrrr-
tsaTL OrAeJrbHbre orpesr(r{ pE[a ga6,rroAenufi ra srr.rr.rcnflrr, r4x o6rqyro [eprroAo-
rparllry, He Hol,rrrerrcr{pyfl c,qBr,Ira {aarr Me?r{Ay Hr{MrI. A aror cABr4r, r(aH rrpaBtr-
ro, o6paeyercrr Ba c.rer Ao6asnu (aax,nroueuuoft uerx4y EyJreM v. 2n) K I{eJroMy
rlr4crry rrepr.roAoB r4ccJreAyeMoro upoqecca, yr(rraAbrBarcutreMycE Me)fiAy orpeBr(aMrr.,

flpe4craruu, qro Mr,r sa6,nroAaeIrt Eenoropllft crruycolrAaJlr,nr,rfi upoqecc

t @ -- sin ootr

lr ua6pan prA r4B /y' ua6nto4eulafi, cocroarquft ua AByx orpear(on no ly'. t 1/ - iY,
na6nroAeuufi co c4nurolr Saar,r q Melrqy orpear(aMr.r. Torga, o6oenaqag B Bblpa-
i:Kel{r,rrr (1) t; - T rrpocTo uepea f; 14 Ba[rrcr,IBar oAIrI4 r{r{cJIr{TeJIu, KyAa ToJIbHo
r{ BxoAflT AaHr'rbre ua6nro4enufi, nonyurnnr B cryqae [epr{ogorpa}IMbl, crrrl4Toft IrB
o6orx orpe3r(oB, Br,rpaxtelrl4fl

Nri)j:r
Nr

i>
J:L

N

sin orsf; cos or/, * ,:)**, 
sin (roof; f rp) cos rf;]' ,

N

sin oo/i sin ori; ,- ,?,*, 
sin (rool; f g) sin l.i,t,)z . (3)

r Mcro4 rrepr,roAorlrarnmr rra6pan rraMrr, r(an^Becblra paclpoctpauenrnri [IeroA aEaJrIIBa Bpe-
ueuuilrx pfiAoB, xopouo pea.nuayeuuii sa 0BM.
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3ru nrtpameHLIfl flBHo BaBr4cflr or cABr4ra {aeu cp. Tax, uarpuMep, ecJrrr g : Jtr"
To BTopLre cyMMr,r B HBa[parrrr,rx cno6rax 6ynyr c rporr4BonoJro)r{Hr,rM BEaKoM tro,
oruorrrenr4ro r( reM, r(oropbre 6sulr 6r,r B Br,rpaifier{vtr (l) trprl q : 0. Mrr npor{Jr-
JIIocTpI,rpoBaJrrr ary BaBr,rcr,rMocrr, or fraau Ha Irecl(oJrbr(rlx rrpr,rMepax, peaJrr{Bo-
Banr{r,rx c uouou1r,rc 3BM.

Br,rra sasra cr.rHycorrAa

| (t):sinf t ()

r.r Bbrrrucreua ee [epr{oAorpar{}ra [Jrfl HenpepbrBr{oro pflAa r,ra 1/: t68 roqer.
(puc, 1). 3atem ur,r paa6r,ura /y' ua gna paBHErx orpear(a, naan /y', : 1/ - ffr :
- 84, LI Bo BropoM orpeBr{eaaAaBaJrrrcABr4r {aarr q : nl3i nl2;2lun;5/un u uo-
crpor{Jrr{ lpa{uxu - oHr{ oqerlb rroxo]r{r{ Apyr Ha Apyra. Iloa:rouy [prrBoAr,rM rpa-
{ranu 4ra rrepBoro r{ rrocJreAHero cJryqaeB (puc. 2).I4a cpanneuutt c ptrc. 1, nvg-
Eo!.qro cABI4r Saert nuytprr nepl4oAorpaMr{r,r npr4BoArrr K noBbrrueHr,rro ypoBr{rr
myr{a. Taxurr o6paaou, rra I{BJIo}I{eHEoro cJreAyer, qro or4eJrr,Hbre (paa4eneuurre,
trpor4sBoJIbIrrJA{I{ trpoMex{yrxar{r4 npelrenz) orpeaxrr paga na6nro4euufi EeJrbBr
o6tegr,rumr, [rfl Bblrrucfleurax o6Iqefi [epr4oAorpalrurr. ,(nr raxoro o6tegr.rneulrx
neo6xo4rauo corJlacoBaurae Sasrr r4B r(ar{rax-Jru6o aupnopnrrx coo6parHenraft.

C 4pyroft cropoHLI, HaH rror{aBbrBalor pacqerbr, BJrr.rflr'rr4e cABr4ra Saar,r na ne-
pl4oAorpar{My upene6peml,IMo MaJro I eciltrt cABrrr $aarr npncyrcrByer B EarraJre
orpe3r(a. A ato osHaqaer, sro ecJrr4 r{ccJreAyeMbrfi upoqecc crar{r,roHapeH, To cyr{-
Maprrafl rlepr4oAorpaMMa Ee 3aBr4cl4r oT AJrr4Hr,r npor{e}nyTr(oB }re}r{Ay oTpeBHaMu,
qr,r4 [epr4oAor]par,rNrbr cyMMr4pyrorcfl ,

flpra cyuurapoBaur{Ir rrepLroAorpaMM, Br;rqr4cJreHr{brx AJrg or[eJrbtrbrx orpeBr(oBr
orr{oxrelrl4e ltorqnoctefr crrrlraJla rr IxyMa yBeJIuqIIBaerca. Tax, Harrpr{Mep, ecJrr{
MLI I4N,Ieeil{ k pannr,rx orpeBr(oB c paBrroyAaJreHHr,rMr4 [aHl'rbrMrr, BbrqrdcJrr{r[ nepLro-
AOIpaMMEI AJIfl Ha}I{AOIO I,IB HI{X, a BaTeM CJTO}I{I4M STLI trepUOIOIpaMMbI, TO OTI{O-
[reHr.re cr,rrnanz/urylr2 cyuuapnofi ueprno4orpaMMr,r 6y4er n /r paa npenrrurarE, aro
ornorleHlteIJIfl orAeJI6rroro orpeBHa. 3ra oco6euuocr.6 nepr,roAorpaMr,r];r rrBJrEercfi
cJIeAcrBI4eM Toro, qro MorqHocrb uepr{oArrqecxoro cI{rHaJIa BoBpacTaeT HaK fu2,.
a r,rorqtrocrr, rxyr{a - r(aK lt (c},r., Hanpr4Mep, [61). Ecnu [epr4oAorpaN{N{r,r orpes-
r(oB oHall{yrcfl HepaBtroft 4;rrautr, ro orHolrreHr4e N{orqHocrefi curnana rr uy}ra AJrE

cyuuapuoft flepr,roAorpauur,r 6yger n ko:(\ lW,) ltW, paa 6onrme, rreM Arfii:r
orAeJrbrroro orpesHa c qr,rcroM ToseH M i, fIOpngoK Berr{rrr.rHbr fr, coxpaE.fle.tcfl.
yt \Jt fr HepaBEoyAareHH brx AaHELrx.

B uogrnepxAerrlae cxaBalrnoro r,16r rrpoAeJraJrr.r cJreAyrorqrde Br,rsracJrenran. Clr-
Eycol,rAa (4) 6:';.r,a BaIrryN,IJIeHa rryrel{ cJro}r{eHrdrr c EopMaJrbHo pacnpeAeJrerrr{brMrt
cnyuafrurrrtll qIlcJIaMrr c HyJreBLrM cpeAHr4r{ Btraareur,reM r4 e4r4rrr{qrrofi glrcuepcueft
(pr,rc. 3). 3ro axelaaaJleHrHo Eailox{eurllo 6e;roro rayccoBa uyMa c ortrorueEr{eM
czruan/uryrr : 1 na BxoAe. Bruu BBfiTr,r rpn orpe3na no 56 ToqeK, rr AJrE Hr{x
6rrrra srrsr,rcJreErr rreprdo4orpauurr, Sarel,r 0rr.r trepr4oAorpar{N{r,r [pocyMM]4poBa-
unr. flepraoAorpaMMr,r sacreft u rrx cyMMbr rrprdBeAerrbr Ea pr4c. 4.- Errua rixme
Bbrqr4cJreEa rrepr4oAorpaMMa AJrfl rpex orpesHon wa 40,58, 70 roseft rr r4x cyMMap-
Hafi rrepr,roAorpaMr,ra (pr". I). ILa puc.4 u 5 BrrAr{o, rrro cyMMapnbre rreprroAo-
rpaMrrr,r r,rMeror trr.rn Ha paccMarprtBaeuofi sacrore (roo : n/6) npurraepEo B rprr
paBa BLIIIIO, qel{ y OTA€JILHbIX CJIaIaeI{r,IX.

,(aree, I4B orpeBr{a c 40 rosnaMv 6ntmt trpor{BBoJrbr{rrrr o6paaou Bbr6po[etrbr
ABe rorrnr4, coorBercrBeHEo r43 58 rosex nrr6porueur,r rpr{, r.r3 70 roseH - 

qerbrpe,
a EilI rrax 6rrnu troryqeubr neprloAorpaMMbr, a rar(lxe cylrMapuafl rrepr,ro4orpal,r-
ua. Ipa$uxu r{x npzBeAeEbr rra puc. 6 (n norapu$rlr.r.recxofi ruHare).

3gecr, 6rr.na r,rcuoubaoBaEa yffie nporpalrlra ,(,r.ruraura [6] uns EepaBtrovAarreu-
Er,rx ToqeH (n upe4rrgyxlux cryqasx Mbr rroJrr,BoBaJrrrcr, o6uquofi uporpanlroft,
rpeo6paaonanza (Dypre). Peeynr,rar r{aqecrBerruo ocraercr reM lr{e: cyMMapEa.El
trepl{oAorpaMMa l{Meer oTuocrlTeJrE,Eo rrryMa 6o,nee nr,rcoxrnir urar,
_ Sarterru, qro ecJrrr npeAbrAytr{uft cnyuaft gna 4Q,58 u 70-roqeqgr;rx orpeBr(oB
6ea ..nbI6pacr,rBanrrff Toqex upocqurarE, rro trporpaMrr.re ,(,uurnura r{ trocrpor{Tr,
rpa$ranu, ro nonyqaercfi ra )r{e Haprr{Ha, uro uao6pa}ileua Ea pr4c. 6. 3ro-oana-
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4r(a)
n
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-6

-t
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*/t

;Puc. l. flepr,rogorpaur{a cruycor{An I (t) : sin n/6 I uo 168 roqrraM

Lg P(&r)

\q /(o)

Puc. 2. flcprrolorparrrrbr cr.rHycor,rAn sin n/6 , no
rr rp - 5/ti n (6), ra'rrrrrlH c 85-ji ro.rrtu

d)

168 toqnarvr co oABETaME {aanr p : nl} (al

lr/6



Puc. 3. Cuuycorga sin n/6 ,, BarrryMreuuaff rropMaJrbrro pactrpeAeJreHrnurenyuafiErrtrtr qucrar
rrru c rryJreBbrM cpeAurrrl u egunuvuoft gucuepcueft

P/co) u//6
,,o

ruoquocrefi curEaJra u ruyMa 2

zo : P (a)lo'

Pwc. 4. flepuoAorpaltlrrr earryu.rbssoft cfiEycofrEbr A'ntr rpex orpeanon uo 56 To-rren E r.x
cylrMaprra.s treprrogorpalrua (mrprar lunua)

qaer, qro BbrraAaEr4e cryqaftEbrM o6pasoM rr3 pfl,qa paBEoyAaJreEEbrx Ea6JrroAe.-
Errfi onoilo 5 % rosex trpafirlrqecxrr Ee BJrrrrer Ea ero uepuoAorpaMMy.

Paccuorpr.ru reuepb Botrpoc o6 oqenxe BtraquMocru rrrlfia rrepzoAorpaMMEr'.-
Boupoc Mo)nEo trocraBr.rrb rafi: qeMy paBEo rroporoBoe BuaqeEue uo orEomeur{ fl.

(5),

nplr saAaEEofi BepoErEocrr{ Jro}r(Hofi rpenoru? flplrueu troA BepoffTEocr'bro Jroffi-
uoft rperortr troHrrMaercfl Bepof,rrrocrb roro, qro Ba clrrEaJr trpr.rEET rtryMoBofi
nI4fi.

' g al tronaaauo, qro s xaqecrse Atrcrrepcfiu oz o (5) Ey]nEo 6parr uonryo Atrctrepcaro, Br(Jrroq
qa.s E trcclreAyelrut uzn.

I
126 frarecrut I(AO, r.77 t6t,



P/a)
..ro

Fllc. 5. flepuogorpauMbr BalIrylrJrelrroft clrnycor.rgbl AJrfl orpeanor ra 40, 58 rt 70.rosel(E rx
,€yDrMapEa.E trepr{oAorpailrua (rruprax ruuur)

t7/6((altg

/t

=Z

'Puc. '6. flepro4orparuMbr BarlylrJrennoii cr_nycoulu sin nl6 t Atrs orpeanoB ua 40, 58 r 70
Toqe$,,rB Roropbrx cnyvaitrnn o6paaolr nn6pourenur[Be, Tpr.r tr qerBrpe rorlr(tr coorBercrBeErro'
.a TaE}Ite rx Cyrr.rmapnaE ueprroAorpartlra (mupxan nunun) ': .

; Mrr renepb.6y4elr.t IIoHIIMaTb troA lvl6qEocrr,lo- cu1gala P (o) Ha rlacroTe ro

ropMupoBagHyro oqeufty i\rolrluocru (5), rge p (o) naetcr Bbrpax(eul'Ie[(1)' 116o

rrMeEEo HopMl{poBaurrafi oqeuna Moquocrl[ IIMeeT pac11pe[e1e6qte X2. flepzogo-

il;;; ,"1"n^ (5) a.ra orAerrbnoro pEAa Ea6rlrouesnft (uru otpesxa ero) rrMeer

pacrpeleJreHt4e XZ-c fByME cretreufiMz cBo6oAbI 14, B]. f[eprao4orpaMMbr-orAeJr6-

ilr; ;;;; iorprroou psna) opeUcraBrr,ror co6oft EeBaBucEMbre cnyqaftHr,re Be_-

ffi;H;: Eci, i", coAap?nar o4rl,ar(oBoe HoflI4secrBo roqefi' ro sprcro crereuefr
,cso6oiu cyMMapIrofi neprloAorpallrTbr

', tn :2k,
rtre k - uI4CIO cJIaIaeMEIx, 3r:o O3nasaeT, qTO CyMMapIIaf trep,uotrOrpaMMa upe[-

"rrrrra, 
aO6oft cr,raxellgylo oqeHxy trJTorHocrII Moq,HocTn. 3[ecs r4Meer Mecro

Uuauorr,rs b ananoros6rrfrr SrrJrbrpaMr{, 
.AJrs r(oropbrx qIl-cJro cretreneft cBo6o[br

*"ou*.rrofr oqeuHu crler(rpa lloqEocrrr n:2Bl :2 (TlM), r\e B7 -:Io-

"o", "po"vc*arrrrfi Sralrtpalc*'' EarIpI4Mep, [9]); 7 - BpeME Ea6rloAe,trfr; M -
{irpesort npeltenli yCpegnerrri. ECntr otpeaxu pfiAa, tro'ItoropblM Bblqtrc1fiIorc*
qacToTgf.re repuoAorpaMMBl, 11e paB11LI Me)fi[y co6ofi, TO I{x BfiJIaE B CUla[{eHEyIO
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EO HAtrIICATb

-N . tn:2+:2N I

(6)

Tor4a Ea ocuoBalruu (6) uoxr-

(7',

trepuoAorpaurtry 6yAer BBBemeEEbrM c BeCoM, XOrOpuft Molr{EO CquTaTb trpotrop.
qI{OEaJrbEbrM qr,rcJly ToqeK oTpesxa, T. e.

Pi: MilN, 
,

rge M i - qucro roqen i-ro orpear(a, a Iy': 2) M t,

k

piMi:rN, lZ*1.
i:t

Ecnu. orpeafttr paBEbIe, r,e, Mi: Nlk, ro ua (7) troryquM n:2k. Tar xan'
BEaMeEareJrr (7) 4ocrtrraer MrlruuMyMa rrp[ Mi: const : Nlk, ro n Aocrr{raer
cBoero MaacuMaJrbuoro Buaqertrfi, paBroro 2k (r. e. trpfl paBEoM BHJraAe Ra]r(Ao-
ro uB orpeBron). Ho Eocr(oJrBny ru - r{eJroe qtrclro tro oflpeAeJreH?rro, ro n =Zltn
ecJrrr Aa?fie [Jrlrubr orpear(oB guaqrrerruo orJrrlqarorcr Apyr or [pyra. Haupuruep:
1[ : 160, Mr:55, Mz:70, M3:35,

t602n-2 :5,59 =6.
Ilepefi4err,r retrepb rretrocpe4crBeuuo n HaxolfiAeurrro rroporoBoro BH&eotr?rfl or-:

EOIIIeEI{ff trrOqnOCreft curEaJra I( rryMa zo) flptl, I{oTopoM BepoETHocTr uoxnoft
rpeBorll Ee trpeBbrmaer BaAarrnoro Buaqeuua po. HaH rronaaauo n [4, 9], tseponr-
Eocrb noxsoft TpeBorrr po, T. e. f,rpvnfrrufl,IrryMoBoro nr{Ha Ba crdrrraJr, Bbrpa}fiaer-
cr {opny.noft

Po:7-lp(z4zo)lN, (8),

rAe p (z I z) - BepoflTHocrb roro, rrro flportaBolr,nr,rfi rrr4n rrepr4oAorpaNrlrbr
Ee npeBocxoaur zol a Iy' - qr{cJro aracror 0)}1, Tar(r4x, .rro P (t") (n : 7,2, .

. .., //) - BBaITMHo HeaaBr.rcr.rl{br. Tax xar [eprroAorpar,rMe coorBercrByer rrJror-
Hocrb paclpe[eJreuun y!, c, roo6rqe roBopfl, ,? crerreHflMu cno6ogrr, 6y4elr uturerb.

B cryuae egr,rnuuuoft [epr4ogorpar,nrrr (g.rra oArroro orpeaxa) r4Meer{

tr AJrfl BepoflrHocrra ;ro;riuofi TpeBorrr noryqr.rrf

po: l (1 - e-zo/z)N. (10),

I{a (10) Btr{AHo, qro BepoflrHocrb Jrou{iroft rpenoru pacrer B\,recre c Iy' u crpe-
rlrrrcfl K eAr.Ir{r{IIe, Hor.Aa /y' --+ oo. 3to oatra.raer, qro HorAa paccN{arpr4Baerca.
6onr,uofi IIaccIrB rracror, To r4 trprl orcyrcrBr4rr cr4rrraJra lroxHo c 6onsuroit BepofIT-
Hocrblo oll{I44arr, rloflBJreur,rfl cnoJrr, yroAr{o 6o.nsruoro uryN{oBoro rrrrxa. IIo or*
gorrrel{urc H z BaBVCrlMoctr, o6paruag. Iloarouy, nrr6r,rpan 26 flocr&Torrno 6o,nr-
ITILIM, MOlr{rrO CAeJraTb p0 I(aK yloAr{o MaJrbIN{,

Ec.ulr uauepflrr, Morqrrocrb rrr4xoB B eAr,rHr,rqax z : P (a)12o2, ro r.ra (10) no-
TYIII4M

zo : -ln Ll - (l - pr)i/Nl. (11),

,[;ra r,ranrrx p0 sra {opuy.rra cyqeerBer{uo yrpou{aercn. Hauprauep, Arrfi p0 :: 0,01

zo = ln (Nlpi : 4,6 f In 1[, (t2),

qro Afifl 1/ : 100 ll 200 cooruercrBerrHo paBrro 9,2 u 9,9. B alrururygax BroNrv
coorBercrByer orrrorreuue cursathuyu )3.1

l{IZ-)j:1

(e)
zo

Po:t - [Sr?, @)d.rfN

irro, d.*: j-ir*,,clr-:t - s-zo/z,

00

6,* 1,ti?



Tax,uu o6paaolr, ecJlu MoEuocrrrtrtrr(& grr:I[ rropgAxa gra B AeBsrr rur 6oree
paa npeBocxoArrr y[BoeuEyro cpeAuroro MonrFocrb myMa 2o2, ro c 9970-sofi ga-
.qex{EocTbro Mo}ItHo yTBep}r(AaTb, qTo truft BbISBaE curEaJIoM.' B cnyuae cyMMapEbrx rrep[o[orpaMM, HorAa qr{cJro cretreEeft cno6ogrr n > 2,
AeJrarr, oqeEny 3HaStrM-ocTu. trunoB, ucnoJrbsyg BbrpalfieHue (9), auauureJrbEo
cloxtneft. flpoqe ero [elrarb i nouor(sro AoBeprdreJrBuoro r4rrepnana. V4o6ueft
Bcero [oJrbBoBarr,cs AoBeptrTeJrbEbrM r{ETepBaJroM r nbrapu{n[seexofi IIrHaJre,
Taft r(ax B eroM cryqae AoBeprdreJrBEbre rpaurdqn ;rorapu{rrra Moquocrr[ Ha Bcex
qacrorax oAHrr r{ re }fie (cu., uaupuuep, [81):

[,*nM,rr*-7,
t\e n'- qrdcJro creneseft cao6o4r,r, Q@ trpor{eurgbre roqxlr (0% < Q@ <
1700o/o) pacupe[eJresws. X?, trpu BaAaEEoM AoBeprrreJrBuoM ypoBue a @ o/o).

Suasesue Q-upoqenrnoft roqxn x (Q, n) onpeAeJrrercr fiaH r(opeub ypaBEeHrrfi

xi,@) dy -- o,olQ (13)

rlpu BaEaEErrx Q (a Braqrrr, n a,) u n. Q-upoqerrubre roqnu [arorcr n ra6nzqax
(uanprauep, t10l):

Hauprarrrep, [rE troJryqeFias 990/o-soro [oBeptrreJrbEoro uHTppBaJra 6eperu 4o-
bepurenrrrrft yponeur Lo/oi coorsercrByrorqr(e BEarreHr{s Q 6ynyr Qt:100-:*0,5 :99,5o/o, Qz:0,50/0. Tor4a.corJracEo (13) 6yuer uMerb Mecro coorEo-
IUEHtrE

Ecnu sasrr n : 6 (xax n paccMorpeHHoM cryqae), ro uo:ra6nrarlan [10] uaxoAu,rt
&L: 0,676, tz : {8,548. ,(tr auax snaqeulrft I iloJryqr'Ilf

tgffi:o,os;,*-#s- :- 0,4s.

'Taxrnu o6paaolr, rpaurzrlaMrt 99%-noro r4rrrepBaJra 6ynyr qr{cJra

lg P (c,l) * 0,95; lg P (o) - 0,49,

r\e P (co) - BHarreHre MorqHocrr{ (ueuopruuponauuoft) ua 4aunofi sacrore. Sror
.qoBeprrreJrBurrfi uurepeaJr [oBoJrbHo BeJrr4n, TaH Hafi oruocr{Tcx r( Er4BrtoMy AoBe-
pr{TeJrbHoMy ypoBHro r4 r,raJroMy crJra}r{r4BaHr{ro treprroAorpaMMbr - Bcero Jrrrlrb
no rpeM orpear(aM $tpu n < 6). Ecnlr orpesHon 6y4et yx(e lrflTr,, ro z cranoBrrrcfl
rropflAr(a 10 u orpaurrrrr,rBarorqr{e BnarreErdff norapu{lron 6yqyt coorBercrBeHro
paBrrbr 0,67 n -0,40.Bce noryuenHbre peayJrr,Tarbl crrpaBe[Jrr{Bbl r(ax AJrtr paBuoyAaJrerrHrrx, TaI{
u AJra EepaBHoyAaJreEEBrx ga6rroAarenbHblx AaEHbrx, [ocxo;Tbr{y npu pacqerax
Mbr uoJrbaoBaJrr4cb nporpauuoft [r,ruraura [61. He 6uro uago6uocrr4 paccMarprr-
BaTb paSJrr4qHbre clyrlalr HepaBEoyAaJreEHocTr,I AaHIIbIx, TaI( KaI( aTr{M y}fie 3a-
ErrMaJrcfi pfiA aBropoo (n rou sracre l4-7)). Mr,r nte npoBeJrrr Bbrqr,rcJreurrfl [JrE
eAr4HCTBeHrrOrO, HO BeCbNla rr4trr{qHoro BrrAa EepaBEoyAaJrel{Eocrr4, a LrMeHEo BbI-
naAarrrrfl orAeJrr,Hbrx roqeR r,13 pflAa paBrroyAaJrenur,rx sa6,lrro4euufi. Be4r,, Har
rrpaBrrJro, na6nrogaterr, crapaercrr troilyqarb Aar{Er,re qepea paBtrr,re [poNre]r{yrnr
Bper\{eEr{, r{ To,rrbno BcJreAcrBr{e xaxofi-ur,r6y[b troMexrr (nagnuuy,rocr o6naxo,
'yrraJro Earrpfi)neurre vrlt Apyroro poAa rrerroJraAxlr B alrnaparype u r. u.) Bbrrla-

,qaror orAeJrbHbre AatrEbre. t{ro Hacaercfi cyrosubrx, Mecflqnbrx, cesotrrrbrx a 66m,-
'rxrdx npoNrelr{yrnoB, To ourr yx{e paa[eJrflror orAeJrbr{bre prAtr (uru orpeanra pa4a)
sa6nroAeH[fi, nepraogorpaMMr,r norop],rx cyMMr.rpylorcfl. \
I Ha ocr{oBaHr{rl rrpoBe[euubrx paccy)fiAenufr.n.rflcreusord'ancnepr{Melrra Mo}n-
EO CAeJraTb CJreAyrotrIr4e BbrBoAbr.

1. B cr4Jry roro uro lro4ra{rql4poBauulle flepl4oAorpaMMbr (1) or4enrublx or-
pesr(oB pr4a ua6nrogeurft trpe[craBJrflror co6oft HeBaBI{cr4MbIe cnyuafiurre BelI,I-
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qr4Hr,r c pacrpefieJresiaeMi x? (itax Anr paBHoyAaJreEHbrx, raH rr AJrfl rrepaB]royAa-
JIeHHbrx [aErrbrx ua6.nrogenufi), wx Mo]nuo cnJraAbrBarb, trpr{qeM cylr}raprrafl rre-
prroAorpal{r{a rar{}r{e rrMeer paclpeAeJreuue y2.

2. Hvc;lo creueueft cno6og* g.ur,cymiuapuoft uepuoAorpaMr,rbr ru{2k, rge
k - 'ficro cJraraeMbrx. Toqsoe paBerrcrBo n : 2k nueer nrecro s cJryqae cra-
raeMblx c paBnbrr{ qr,rcJroM AaHHr,rx (rouen).

3. ornoueru,re Morrluocreft cr,rrsana r{ rrryMa y cyr,rMapHofi uepraoAorpaMMbr
6orrme, qeM y r(alnAoro crraraeN,roro nki:(ZA) lruo (M, - qr.rcro. ro.ren

Ji-ro craraeuoro) paa.
4' OqeuHy aHasullocru trrrnoB cyrruapuofi fleprroAorpaMMbr rloE(Iro [errarb

c llo]roU,bro AoBepr'rreJlr,Hr,Ix I4HTepBaJIoB, Br,IqI4cJrfier,Ibrx IJIfl pactrpegexlenun y,2
c coorBercrByror{uM rrr{cJroM creueuefi cso6ogr-r z.

5. I-Ia cyMMap,yro trepr{oAorparrMy He BJrr4Eer cgnur {ae Me}r{Ay ee cJrarae-
'MLII'II4,

B earrroselrl{e Bar{erI{N[, qro cpeArrrre Kour{erlrpar{rrrr roqen (npeuen ua6;rro-
Aeulrfi) Ha or4eJrr,Hbrx orpear(ax Moryr cyrqecrBerruo paaJrr4rlarrcn-(cnaxeu, 6o-
ree rreM sa t0%). B raxou cryqae Brrecro \v[iv N B Bbrpa]Her{lrn (6), (7) u npu
oqeEnax k.icx,egye.T coorBercrBeHEo troAcraBr,rrb AJrr4[y l-ro orpeaHa,L; (paauocrr
ftoneqnoro r4 HasarE,Eoro BpeMeH ua6rro4eurafi na i-u otpeane) r{ cyMMy AJrr{E

lf

orpeanoB T :2 Li.
i:1

Mar? {986 r.
Jlnreparypa

/!.. Fahlman G.G., tllryctt, T:,1 .-Mon. Not, Roy. Astron.QoC.,fgai, vol. tgg, N 1.,p. 53-65.
2. Paq,noecnu,t I.E.- i4aa. Itpr,uvr. acrpoifua. o6c.i L980, r. 61. c. l}-lg. i
3. Stuffocn _P._A., S.houb E. C._-As-trojrhSr._.J., 1982, vbl.2b6, N 2, pt. !., p. 7gg*797+4. Scargle ,I . D.- Astrophys. J., 1982; vol. 263, N 2; pt. f ,'p, SJf:-Stra. I
5. Lornb JV. R.- Astrophy6. Space Sci.; 1976, vol. 39, N 2; p'.'447-462.' ;
6.-Deeriti,ng T.,L- Astiophys.-Space Sii., 1975, vol. S'6, N il, p. l}7-t1g. ''L
7. Horne f .H., BaliunasE. Z.--Astrophys. J.;1986, vbt. aO2, N 2, pt. t.

'8, ficrennunc I., Bammc /. Cuenrpanruuft aranua rt ero trpuJromedrr. M.: Mzp,.Lg7t,
" c. 316.
g. Er;o;; fim., Ilupcon.d.. tr4aaaepeure g aEaJrEa cnyraftrnrx trpoqeccoB. M.: Mup, tg74lc. 463.

10, Eoaataee.{.^H,, Cnupu,oe H, B.- Ta6;rrqnr Marerrariasecnot crargcrrnr. M.: BI{1AH
CCCP, ,.968, c.. 474.
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IIACTOTHO=HOHTPACTHAfl XAPAHTEPIICTI{HA
I{IEAJIbHOIO [tOJrbuEBOrO

ACTPOHOMIItIECT(OIO TE JIECH OIIA

R. [t. flpoxo{ren

flpone4eu arrarrrrB crpyr(rypr,r HprrBbrx qacrorHo-r{o}rrpacrHhlx xaparrlrepr{crrn (LII{X)
rtoJrr,qeBr,rx HecBeroorrJrr,Ebrx acrpoHoMtrrlecrtux reJIecrtorloB upr 6omurrx.auauerrnx qerrrpaJrB-

Eoro BgrrbertrpoBarrrrr e ) 0,5. I4cxo4unu trprrrrfiro gulppaxqroruoe pactrpeAeJreurle ocBeu{e}r-

Eocrrr B uao6parxeuur BBeBAbr, AeraJrbrro uccJreAoBarrEoe n [1]. flonaBaRo, qTo sHcoxfiii ltou-
tpacr gItX s o6ilacrr rr{Bnrrx qacror coorBercrByer qerrrpaJrbrroMy rpytrtroBoMy Ma(cI{rIyMy

nu{panquonuoro pactrpeAeJrenlrx.

MODULATION-TRANSFER FUNCTION OF THE ABSOLUTE RING ASTRONO.
MICAL TELESCOPE, by V.K. Prokofieu,- The structure of modulation transfer function

is analyzed for ring nonfast astronomical telescopes at large values of central vignetting
a> O.i. The diffraction luminosity distribution has been ailopted as initial, wlrich rvas

thoroughly investigatecl in [1]. It is shown, that high modulation transfer function in low

frequency band corresponds to a central group maximum of diffraction ilistribution'

EygeM paccMarpr4Barb r{oJrbqetsbre acrpoHoil{I4secHl4e reJrecHorrbr c orr{ocl4-
TeJrbHbrM oTBepCTIleM Menee t : 5, y r(oropblx orlro[reHl'Ie s BuyTpetrEero Al'rarler-
pa r(oJrlqa d H sneuueuy D otneqaeT ycroBr4lo

e:dlD>0,5.
B [2] 6rura AaHa cxe[ra roryt1s117r qacrorr{o-HoHrpacrHtlx xapaHreprrcr}In (rI}tX),
ucioAs ua graSpaxqrroHHoro pacnpeAeJrerrrrfl ocBeIrIeHHocrI,I B !Iso6pa?{{eHr{rl ro-
qeqgoro o6oexr.a BBeaAbr n Soxanr,nofi u,;rocHocu.r r4AeaJrr,Eoro acrporroMfiqecfioro
TeJrecHorla trpl4 rIeHrpaJIbHoM 3r(paHI{poBaHU\r t<,0,5.

Paccuorprarur 3gecr, npoqecc sopuuponarrrrg tIltX nrs crryqaeB, r(orAa s >
> 0,5, uoliaynct cxeMofi, rrarrox{erruofi s l2).

1. fiu$pafiurroHuoe pacrpe,(erreHrre
[Jrr[ cBerflrrlerocfl ToqeqHoro r{croqHrr(a

,(u$paxquo[Hoe pacrrpeAeJrer{rle ocBerrlerrHocrr.I ts +onaJrnuofi ulocltocrrr r(l-
JrecHorra or roqesHoro r4crorrHr,rra (aoea4r,r) ea4aerca {oprly,noft

(1)E (r): T:ry-Vr(r) - eJ1(er)12

34ecs J, (r) - {yunqIar Becce:rs
3aBr,rcaqr4ft or BHelrrtrero guauerpa D
EOrO U3JIyaleHrlfl;

r:nD*,
q - yrJroBoe paccroflr{r4e rosltu froJlfl oT IIeHrpa
ercfl ocBetqeul{ocrb E (*).
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1-ro poga, z - 6eapasilreprrbrft trapallerp'
TeJrecfiotra r4 AJIITEET BOJTHbI l, rACI]Onnaonan-

(2)

troJrfl, n noropoft paccMaTpr{Ba-



Pnc, 1. Ipafrurr {yunqrii I1(x) n eJ1@r) u gu([panquouuoe pacrpeAerreHr.re AfiE rormr,r
upr e : 0,6

Paccer tro (t) Eaer r{eurpaJrbublft Mar(cr{MyM, or(pymeHHbrfi cncrelroft r(oJreq
cBoeo6paanoft crpyxrypbr. B {oprrryne (1) uu r4MeeM Aerro c AByMfl rapMoHr{qe-
cfiraMz fyuHqrarur,r Jr(*)v.eJr(er) cpaBHbril{u neptrotraMrr p*ttpex. Benrasuuhr
treprrofa 6y4eu Bbrpalr{arr, qepea trapaMerp.r. flocxonr,Hy y Synxqrara J, (er)
rrapaMerp 8/ MerrflercE MeAJreHHee? qeM y J, (r), trepr4oA po) p*. Ouenra4uo,
I{MEET MECTO COOTEOIIIEHI,IE

sPdx: Px. (3)

flpra paccuorperruu crrcrelrbr noJrer{ Bonpyr r{euTpaJrr,Horo Mancr,rMyMa HaAo
uMeTb B BrrAy ABa C,'lyuafl

t. Hyrenrre r{rrurrMyMbr Me?r{Ay KoJrbqaMr{ [oryqarorcfl rorga, Hor4a o6e
$ynnqrau J, (r) v eJ, (e*) paBHbr no a6conrorur,rM BeJursunalr (rouxra repeceqe-
rrl{a npr4BErx fiJrfi arux {ynxr1uft); aro Aaer ocrloBrryrc cr4creMy 4u{paxquonurrx
r{oJreu.

- 2. @aa_u o6er.rx Syuxqufi coBrraAaror, a a6corro:rnbre BnarreHrlfl opArruar o6erzx
$yuxqzft 6;ruarlr; Torga coorBercrByrou{r4e ocrroBHr,re r{oJrr,qa rrMeror Mr4rrr4MaJr6-
Eyro Berr,Iqnny. [pyu{Mr4 cJroBaMlr1 B cyrcre {e r(oJreq ua6nrogarorcfi.(6ueEr4E)
nprl Earro)fieHr.rrr [Byx rapMouuqecxux {ynHqr.rft J, (r) u eJ, (er), nossrsrorcs 6o-
JIee xupomr4e rpytrtrbr r(oJrerl rocrerreHHo uagarcu1efi r{ETeHcr{Br{ocrr{, paBAeJreH-
nrre 6onee InEponr,rMrr Mr4I{r.rMyMaMra. ,(eransuoe r4ccJre4oBar{r{e I4 axcnepr4Merr-
TaJrE,Har rrpoBepxa Droro flBJreHns [anrr s [1].

Illrapr,rna arux bpyur fioJreq Mo?r{er 6urr, oupegeileHa uB ycrroartr, qro z tre-
pIroAoB nropoft {yuHqur coBraAaror c n + 1 nepuo4aura uepnoft $ymqrara, r. e.

nPe* : (n * 1) p".

Tlcuorraya cootuorueuue (3), Jrerno nolyqaeM [Jrrr rlr4cJra
Jr(ex) rL: el(\- s), a Ar; gyHnrrvm Jr(r) n * L:11(L
rpyilrrbr B BeJrr4qr4rlax [apaMerpa I paBrra

Lr : (n -l 1) p* : prl(l - e). (4)
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Wa $) cJreAyer, qro Ixuprlua rpyntrbl r{oJreII Boapacraer rrplr yBerurIeHI{Ir t,
Puc. L lrJrJrrocrpr,rpyer cr(aBarruoe o qeol,icrtseunofi crpyKrype cl4crer{bl KoJIeII

n gu{paHqr,roHuo}r pactrpeAeJleu:z.tr \Irn cnerRulefica roqxll npu s : 0'6. SAecs
rpa{uuecnu trpeAcraBJleEbl xo[ {yunquft Jr(r) v. eIt(er) B saBl{clrMocrrr or na-
paMerpa r r.r 4lrSparql,IoHHoe pacupeAeJleEl{e [pr{ e : 0,6.

TaHlalr o6paaolr, gr.r{paxquoHrroe pacnpe[eJreHl{e ocBetqenlrocrl{ cocrour rI3

lByx CIICTOM I(OJI€II: CI{CTOI,IbI OCHOBHbIX yaHLIx ItoJIeI{ C yBI(I{M qeETpaJIr,IIbIM Mafi-
crrt{yMoM Ir cl{cTg}rbr rrrupoKr{x rpyIIII KoJreII c UIIpoHLIilI IIeHTpaJrbHbr]I Mar(cll-
MyMor\[. Hecolrneuno, Tanaf ABoficrBeEEaE crpyr(Typa gll{paxllrrorru},Ix noJIerI
cfialr{ercn r.r Ha crpyr(rype HpI{BbIx rI}tX.

2. fluQpafiqr{oHHoe pacrpe4erreHrre
B rrBo6paE(eHtrI{ cBerflrlleficfl rlpflMofi ltuflant

flpauan rrrtHufl AA (puc.2) cocrour r4B cBerflIqr{xpfl roqefi, Ra}I{Aafl r43 Ho-

ropuri (uaupnuep, rosxa lf (y)) n aa[auuoft roqfie npocrpaEcrna C (z) Ha pac-
croflHrrrr z o"t ilutuu AA !,aer ocBerqerrHocrr. E (t) B coorBercrBlrl{ c paccroflrrl,IeM
z Melr{Ay Drr4r,rrd rorr1aMll. O6rqas ocBetqel{Hocrr E (z) B roqfie C (z) nonyuaercn
B pe3yJrbrare cyr{Mr{poBaHr.rfl ocBerqeHHocrl{ or Bcex Toqex trpflMoft .rr]la[uvt, Cxena
pacqeroB nprrBeAetra s [2], ne 6ygeru Ha arorl ocrauaBJrr{Barbcfl. Orlrer:uu roJrbno,
cro Bce pagqerll npoBoAI{JII{cr, na 3BM B npeAeJlax IIsMeEeEIIfl trapaMeTpa ;;
or 0 to 100.

-/
4 r(z)

Peaynrratr,r pacqeroB Beiluquubr E (z) !,:r,fl.
aua.reur,rft I B trpeAeJlax or 0,5 go 0,9, a ranll{e
gJrfl corrocraBJleulrfl u \Jrfl e : 0 AaEbr B Jrora-
pu{rrnuecHou lracmra6e B BaBrrclrMocrr4 or tra-
paMerpa e ua prac. 3.

tr4a ororo pr4cynl{a cJreAyer, uro uao6pa;xe-
Hr,re cBerErqefi ca npauo fr. ,xlanuu coupoBolr(Aaercrr
gu{p arqraogrrr,rMr,r rro Jro ca}Irr ua[aloIqeft u HreE-
cr{Bnocrr{ no Mepe yl(aJleErrfl o'r uao6paxenr,rr
upauofi. Ocnerqeuuocrb B trpol\ferr(yrr(ax Me]I{Ay

Pnc. 2..Cxelra pacrlera gu(fpaxquouroro pactrpe[eJre-
sts. E (z) gra upruot rruuz

Pnc. 3. fiu{parqrouroe pacupefleJrerrr{e AJrfi npnnor?
nuuur,r lg E (z) ttpu e : 0; 0,5; 0,7; 0,8; 0,9

/o 6Oz
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rloJrocaMlr He rlaAaer'Ao IryJrfi, coa[aBafl, TaHr,rM o6paaorr, 6o.nee r.rrra Meuee rrn-
:reucrlenrrft Son. tr4ureucrdBrrocrr, aroro $ona cyqecrBerrHo Boapacraer c Boapa-
craurter,r BeJrr4qr4Hbr r; TaK, [pr,r s : 0,9 {on na [Ba rroprrAr(a Bbrrtre, qeM rrplr
e : 0, Hecor,ruenuo, aro BbIBoBer BuaqurerLHoe flaAeur,re r(ouTpacra B trBo6-
pa)ileEr4r{.

,(anee, ecJrll rIpI4 e : 0 ua6.nroAaercfl EetrpepbrBrroe natreEr{e urrreucr(Brocrr
,gtr$paHquoHur,rx troJroc, ro [Jrrr Apyrux enasenr,rfi e]..-0,5 ua6nrogaercfi EaJrrrqr{e
Ipy[noBblx Maftcr[MyMoB rroJroc, coorBeTcTByroq[x paccMorpeEHBrM Bbrme rpyn-
narrr 4z{parqffoErrbrx noJreq n r,rao6parneHr{r{ cBerfltrIeftcs rosHu. A:r" trptrMepa
orMeTr{rr, qro rrpu e : 0,6 rpytrtroBr,re MaHclrMyMr,I paaAeJreubr M}rEuMyMaMD.npvt
z:14,30,45..., qro orBeqaer troJroxterrrlro r.ny6oxux Mr4Er4L[yMoB pmc. 1,.

3. tIItX HoJrbrleBoro reJrecnora
AJrff Cr4CTeMbI KOHTpaCTHbIX TIOJTOC

rpffMoyroJrbHoro [po{r4ilfl flpr(ocrr,r

tr4cxogr r.rB paccMorpeEr{oro 4uspaxqr,roHrroro paclpegeJretrrrfi [rrfi upnnoft
JrrtrrTlr1r[ox(Eo paccMorpers 9ItX AJIrI cr{creMbr rrB cBerJrr,rx r4 TeMHbrx troJroc rru-
prauofi 2z raxgan. Paccrossrne Me?fiAy cepe4rrnaMra cBerJrr,rx (ranra relrurrx) uonoc,
trJIrd rreprroA, B DToft cucreMe troJroc paBeg w : 42. B )rrnosoft Mepe ETor trepraoA

, 4),paBeH (D - 
zI(p : iT ,r, IOCKOJILHy uapal{eTp z IIAeHrI{rIer{ fiapaMerpy ,r, otrpe-

leJlfleMoMy ycJronr.reN[ (2), [,nn qr,rcJreEEoro BEaseHr,rfl rreprro[a samefi cucreMr,r
rloJroc trprrilreM 2, : 0,55 Mftrlr tr D :10 m. Torqa

111,, - 1,444.10-2 z yrrr. cen.

,(nr uacrom,r nrofi crpyr(rypbr rrrfeel{

I 69.23r': * (yr,r. corr)-t.

Pac.rer Korrrpacra Be[eN{ B coorBercrsuu c 121

I{ (z) = 1( (v) :
! a p1 a, - S n f,l dz )- S E p) d.z - S o (,) it^ * . . .

O Z 3Z r.tZ

j
0

E (z) dz

K
1o

/lo/a6/
Ptrc. 4, tII(X rolrqeBlrx reJrecfioloB rrprl e ] 0,5 (roxcuenux n rencre)

80

(5)

no cJre4yroueft {opuyre:

7 llsuecrtr,l IIAO, r. ?7 r69



IIa puc. 4 npe4cranlen rpa{rar IIHX grs noJr[,qeBoro reJlecxotra c BTIoIIIEI4M

gua*erpornr t0 nt Ans ana.reuufi e B rrpeAeJlax 0,5--0,9. ,(,nx cpanneElrfl BAecb rfie
rnrpu*Onoft npranoft 4an rpa$rax gItX telecxona Al{aMerportr I M npl{ e : 0,.

-ftpyE{r(u 
- AJrfi AByxMerpoBoro rr Hpecr}rr(E - AJrf rpex}IerpoBoro TeJIecHorroB

npue:0.
B xoAe trpeAcraBJrerrHbrx Ha pvc. 4 fiprlBbrx I{t(X uoxuo BbrAeJIIrrb rpr,r xa-

par(Tepubrx ysacr(a: t - o6.nacrb Bbrconux nourpacroB np.rr MaJrbrx qacroraxt
2 - oltacrb cpeAHrix qacror c troqrtr nocroflHHbrM cylr{ecrBenro noEr{}r{eEEbIM

BHaseHueM r(ouTpacra lr 3 - o6nacrr, Bbrcor(r{x qacror c Hecl(oJlbr(o yBe.lruqeu*

HbrM . SHaqeEIleM KOHTpacTa.

. I[pu yne;rtrqeHl,Iu t cI{JIbHo cymaerca
BbrcoHrrM KoETpacToM rr rraflaeT r(o-ETpacT
go K : 0,05.

o6,qac'ru HnJtir.r.\ tIAClor c Aocraroqllo
s o6;racrn cpeAHIr\ rlacror o'r 1( - 0,3

Paccuorpr.rlr nogpo6uee o6"nacrr, Hr4Br(r{x qacror I,I B},Ico}tI,Ix HoIITpacroB.
3Aecr, o6paulaer na Ce6s Blrrlr\r&Hrre 6.nraaHoe coBnaAelrl{e xoua 9ltX Ans l0-lrer-
poBoro TerIeCI(orIa npl{ e :0,9 r,r xo4a 9HX cnnouruoro l-r,lerpoBolo re,TIeCHoIIa.

Illlrpr.ruaKoJrbr{a B aror{ cJryqae 0,5 rr, a Beirrrqr4Ha r{}tX n erofi o6"nactll orBeqaer
TeJrecHony c yABoer{}Ibll{ AIraN{erpolf cIrJIolrrIol'o Bepr(aJIa '

IloAo6uoe r4NIeelI I4 AJrfl cJryqaeB c a:0,8 r,r 0,7, rAe IIrIlpI{Ha HoJreq paBHa

coorBercrBenuo t r,r 1,5 u; xon tIltX 6.nr.raoH x tIFtX reJIecKorIoB co crrJrourrrblM

Bepr(aJrolr Ar{a}rerpolr 2 n 3 r,r coorBercrBerrHo. Tanoe corJlacrle ua6nrogaercn
grrr xourpacro" K (r) 2 0,3, noc;ne sero HpI,IBr,Ie pacxoAflrcfl: ArItI l0-uetpoorrx
r(oJlbqeBbrx reJreoxorroB rtprrBr,re npogoJr?r{arcTcs s o6racrr,, Bblconrrx qacror' a AJIE
reJrecnonoB co c[JIorrIrbIM BepHaJIor[ AI4aMeTpa 1,2 n 3 rr npyto o6pr,rnarotca,
rraAafl Ao HyJrfl.

Onpegenulr nepLIoAbI (n uacrura6e ilapallerpa z) crpyrrypr coorBercrBylotql4x
K : 0,3, nplr xoiopux Harll'rHaercfl pacxolnAeHl'Ie (pI4Br,Ix r{}tX.

B ra61uqe nplrBe[eHr,I coorBercrByrotqrre BHarreHIIfl qacror \r, BeJll,Iqr4r{r,r 4,.

Bbrqr.rcJreur-rbre B coorBercrBl{Ir c (5), n BerI{sr.IHbI rlepl'roAoB w:42,

Ec,nu o6parl{rlcfl K pIIC. 3, to urt o6napyxtuu, uro uaftgelluble repl4onbl
oseEb 6nus1o orBeqaror BeJrr4qlrrraM qeETpaJrbEbrx rpyiltroBbrx Mar(crrMyMon. Ta-
xulr o6paaoM, npxxo4ltM I( BaHJIIoqeEEIo, qTo yKaBaEEafl B u. 1 ABoficrBeHHaE
crpynrypa g[{paxq]aollEoro pactrpeAeJleHafl. \Iifl roql(I4, roquee, I{}IeHEo 1py[-
rroBbre MaxcrrMyMbr arofi ctpyrrypr,r orBeqaror Ba xoA r(pr{Bblx rIItX s o6nactu
EI43I(IIX qaCTOT l'1 BLICOHOIO KOIITpaCTa.

B o6racru Bbrconl,rx qacror ,tpi , ) 65 na6tnAaercfl Eexoropoe troBbrlrleHrre

I(oETpacTa. 3ra o6;ractb oTBerIaeT SEarIeEuIo napaMeTpa Z < 1'u gua'IeH[sru ue-
pr.rOgon ro ('4. Ec.tra o6patIIMcE oIIf,rL It HpIIBLIM gra$parquouuolo pacflpe4eJle-

sus Ha prc.-3, To yBlrAr4M, sro arr4 rrepr(oAbl oxBarEIBarcT ocHoBuoft qeurpanr,urrft
MaKOr{MyM.

Tamsivr o6paaom, EeanaqrarerrbHoMy Mar(crrMyMy rIItX s o6racrra Bbrconrrx
sacToT oTBeqaeT ocuoBuafi 4ra{paxquou}rafl cTpygTypa, IlJrrI BTopafi qagTb ABofi-
crBeuuocdu [Jrfl r(oJrbrleBbrx reJlecftotroB,

Mrr nogpo6uo paao6paJrr4 Tpu cryrrafl r(oJrr,rleBbrx reJrecxotroB co BHaqeEr{flMtr

e : 0,9; 0,8 u 0,7. flono6noe r,roxso o6rapyxur:b r{ AIIE ciryqaeB e : 0,6 r'r 0,5-
O6nacrr cpeAnrlx qacror c npaxTtrqecfiu lrocroflEublM BHaqeHIreM Hr{Br(oro.

KoErpacra orBeqaer EegoropoMy uepexoAy or ocsosuoft crpyl(rypbl gu$panquou-
unrx:roneq H rpyutroBoft. 3saqrteJlbgblfi noAGeM {oua r gu$paxquoglloM pac-
trpeAeJreurrrr Elrrr tvr;v:ul yraaauurrfi z t..2, Epr{Bo[r4T H BEasI4TeilbEoMy currxte_
EUrO nOETpaCra B'Aroft Irepexognoft 'o6racru.

B aaxuro.regre otmerurnr, rrro rtoJrbqeBrre reJrecnonrr: oco6euuo c.lolrruraM 3Ea-

t7o

0,9
0,8
0,7



qIeEtreM 8, Ire npuBoAET n CytqecrBeEEoMy troBbrmeErrro HoETpacra trprr paSpelne-
ErrI,I Crpyr(ryp rro cpaBHeEuro co ctrJrorrrEbrMr[ TeJrec.KorraMtr c Ar,raMeTpoM, paBEhrM
ygnoeuuoft mupIIEe xotsqa. Oguaro Braqtrrerbuan rrJroqa4b BepfiaJra HoJrbrle-
tsoro TeJIecKOtra UpIIBOAI,IT B ATOM Cryqae fi cyrqecrBerrEoMy troBErrrreEtrIo trpu-
;HUMaeMOTO CBeTOBOIO trOTorta.grpilr, 6;;"rA"p;;;;; i. g. Tepe6um Ba rrpoBeleEr. pu.ruro, sa 0BM.

Arpem 1986 r.

jlureparypa

iL. Ilonoe r.-M., crnetaeruno H.8,, Ilonoea M., B. xapanrep Au{panqzoruoro uao6paxeuua
$IE^oe3aoeppanTToEEblx o06eKrEBoB upE KoJrbqeBoM BpaEfie,- llau. ltpnrvr. acrpofrua. o6c.,
1986, r. 75.

2. Ilpono$aee B._!t, 9-actotso-nourpacrEaff xapar(Tepzcrtrna E4eaJrbuoro acrpogoM4Eec1oro
reJrecnotra.- ?Ian. Hpur'1. acrpo{ua. o6c.., /1g79, i. 60, c. 168-128,
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Tou LXXVII, 1987 r.
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CRET0CI4 JI bHbIE CIIICTEM E'I

PI3 IIETIIPEX C(pEPIIIqECHIIX SEPHAJI
C BHEIIIHIIM @OIT YCOM

I. If . Ilonor, M. E. Ilonona

paccnorperr,r cl.rcrelrbr r1B qerbrpex c(I]ep[uecltitx 3cp1iaJr, 1I3 rioroplrx [epBoe Ir qerBeproe'

Borrryrbre, BTopoe r,I Tperbe - Br,rrryl{Jrr,rc. llpeq.noareu lleroA llactlera sTIIx clICre}I, lioroprrii

orloArrrcrr fi pelreHlrro roquoro ypaDuer{rrfl. f{auu nprltepbr pacqera riorrnperlrblx clrcre}I' uMero-

ulrrx orgocr{reJrr,floe orBepcrrre go t : 0,85 flprr yrJre rroJr.s 3peIIIIfl L,5-4". flonc apentlx Borrry-

Toe rt traAaroqeMy nysiry lyveri. Cncrelr,r lroryr 6rrrr' [p]IrreHeIItI liali B rraBelll{tIr, Tan I{

B nocrr[qecfi]Ix lpu6opax 7il1 na6nro4enr'ri1 c urlrponoii o6;ractlr cflel{rpa.

FAST SYSTENIS CONIPOSED OF FOUR SPHERICAL l\'IIRllOiiS WITH EXTER-

NAL FOCUS, by G. M. Popou, M. B. Popoua.- The systcms composed of four spherical

mirrors, the first ancl the fourth bcing concave, the seconc[ ancl tlie third - convex' are

6iscussed. A methoil of computation for such systems has been proposed, lvhich reduces

the calculation to that of a precise equation. As an example rve present the computation of

particular systems rvith relative aperture up to 1:0.85 attlie field-oi-vielv angle 1,,5-4",

ilelative to the flux the fielil-of-view is concave. Such systems cau be implementeil either

Ior gr:ounrl-baseal, or for space observations within wicle spectral range.

IJ uacrosrqee BpelrE B aorporrorrr{rr [por{cxoAlrr sHatIIrreJIbHOe pacIxIIpeHIIe

r,r3yalaeNroro cler(TpaJrb1loro AI,IanaSorIa - Ha6rIoAeHI'Ig npollSBoAflTcfl or AaJre-

Hoii uu{paxpacgofi Ao AaJrexoia yJrr,rpadllroJlerotsofi o6.l]acrll B orr'rx ycJroBl{fix

6olr,ruulr nper{N,ryrqecrBoN{ o6JraAalor tllrcro SepKaJIr,Hr,Ie cl{cre}'Ibr, I'Irlercqrre BbI-

coHoe cBeTonpolycHarJr,le B rrrr,rpoHor,I [I4aIIasOIIe CtreHrpa; JII,ITISOBbIe Lr 3epriaJrl]-

Ho-Jrr4rr3oBble cr.rcrer{bl pa6oraror ts 6olree yar(rrx c[eI{TpaJI},EbIx o6JlacrtIx' orlf)e-

AeJrfrellblx B rrprrrrqr,{ne npospaqHocTLIO OIrTI,raIecHI'IX }IaTepI,Ialots AJIfl JII'I}IB' fIO-

Plic. 1. Auuasarusec(as cBerocl{Jr6-
.- Eafi cEcreMa uB qerblpex c{epusecaE]L

aepnau [6]

/\
DToMy IIoEflreE rlurepec m qrrcro sepr(aJIbEDrM crrcreMaM ll-41. OAsaHo cyqecr-
ByrcU,rre BepRaJrbEbre crrcreMbr o6,iraAarot pflfloM EeAocraraoB, orpaHusrrBalorrl,Tx

r^x trpuMegegl(e. Bo-uepnr,rx, 6onlruuuctro SepI(aJIbEErx crIcTeM coAeplr(aT

ur6rpi"u""Ire troBepxnocrrr, rpyAnbreB uBroroBJlenlrra tt-51. Bo-ntoprrx,-I{MeK)-

d.;;"rrr.*, 6ea acsepu"*i*r, troBepxuocreft - c;r'r,rleMbl Boyaua [3] u cu-
creua Illafrepa [4] llrtlercr inasureilruhre ra6apurbl sepI(aJI, B qacrHocrtrl B c]lcror

rrre Eoyaua .fruauerp BTopuquoro BepnaJra 6olee .relr B qerblpe paBa trpeBBrlrraer

.[uaMerp BxoAEoro orBep1rl,Ifl. Czcteurr uB rpex c&eprruecrtllx SepHaJI?'rIpo[JIo:

i*errr6 flouosbrlr [5, c. 107], rax]Ke flMeror 6onlmofi [IlaMerp Bropuqforo Bep-

nata. HelaBEo rroflBrrJracb ctrcreMa llB qerbrpex c{epuuecnllx sepnaJr, cBq6oAEhrx

or aroro Eeflocrarr(a (puc. 1) [6]. Onuaxo Earre uccJleAoBanr{e clrcreMbr' trapaMer-
p. *ohopof [pr6eAe;; s [6i, uoftaaaJro, qro oEa o6raAaer BuaqllrefibubrMu a6ep-

!"qrr*i, uoarouy ee orrrocr{reJrbuoe orBepcrr{eEe Mo}Ker 6brrb 6onrurnu ('L:2)"
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qTO EEAOCTATOqEO AJIE MIIOII{X PA6OT. MU UOAU{UqI4POBAJII4 ATY CI,ICTEMY
pfr9. t), yMenr,rlr{B a6eppauura ra yBerr4qr,rB ee orHocrrreJrr,Hoe or"ep"rra gou 6onee ilpr,r Bnaqr.rreJrbHoM Soxycuor,r paccroflHr.{rr.

1. Mero4rrna pacqera

Irpr,r6.rrr,rnrenlroe pemeHr,le, ocHouaHrroe rra reoprrrr a6cppaqr,rfr rperTrero no-pflAl{a,6r,r"lo nafi4eno e [6],IIo R Ira[Ieu cJryqae, HorAa vr.Jrhr rraAerrr,rrr r]a norepx-
Hocrl4 BeJrr,rnr,r, orro flg,irflercfl uecbxra rp),6r,rnr. l4lu paepa6ora,uLr oBoro r{eroI(r{r(y?
npI'Ii'oAllylo u EJrfl pacatera ctleTocLIJtLrlr,tx g.ru.rnrrotpoHycnrjtx cr{cr0r{ c r3brcoItr,r,\r1l
rpe6oraur,rnNr{ H Haqeoruy i,rao6pa;licrrr,rE. fIorotrieuue ,yuu o_,rpa4eJiaer0fl /I}ryryr
HoopAr.lrraraur,r si r,r o';, r{oropbre carrrrae}r rrBBecrnbrrrr{ [71. O6oalarrerrr,rrr r.r npa]lr,rJra
snal(on-6y4err npl'llll'Ix{arb no fOCT 7427-76. C v.rerorr alr,rx o6oarra.rcTrur,i r4gr}ecr-
Hrre [7] I]bIpa?riefir,{fl A"rrfi pacarera xoAa ;ry.rer,i qepe3 oAr4rrorr}ryro c(teptruecnvro
lOBepXlIOCTb C HONIepO,tr z, nrogxrrl),ro B npOnBBOJrr,rrVtO orrTlltucoKylo Ctrcrerty,
trprrlrr{i\'raror nr,r4 (.s; n o; r.ranec.rur,r)

sirre.i - f+ sirro;. sirrri , -3i sirr ei.
, tut

(crrr"
7:1-

, r.. s.in c1
i'i - S; ----!.-+s rrr 5i

Srra coornorrlellr'rfl pefialor BaAaqy AJ]tr oArllroqnofr noreprrJocirrr, Tar( HaH llaror
.st r.r oi lro l,raBecrrrblnr s; Ir o-;. 3gecr, ei u ei - ],trbuage-rrrrn r.r npeJronlJrerrlarr I{a
noBepxnocrr.r c rrorreporr 1, r; - pa[rrYC Hpr.l]r.rarrbr rrotsepxrrocr14, niM izi _ noxa_
SareJrr4 rrpeflor{JreHr,ra nepuor,i r.r nropor,i cpcllbr, o i n oi - yrJrbr Jryqa c orrrr,rtre_
cKor"I ocblo Ao I'I nocJle npeJrorlJrellr4rr Jr\rqa rro,,epxriocrr,ro. /{.rra onpeAcJrelrr{s xoAa
Jlyqa qepeB BcIO OrrTr4qeCHylo cr,rcTerr\r r{cilonr)syroTctr cooTrrolrerrr,rE AJrrr ilepexoAaor l-fi noBepxrrocrr,r x I -f 1, ouenn4uue r.r3 reor{erpr4qecnux coo6pairierrinit

Si+r : Si - di, o'i+r : o"in

lFe di - paccroflrrr.re rre?riAy Beplrr{rrarrrr noBepxHocrefi c rroMepa-mv i m i + t.
Itporre roro, izi : txi+r. I1pr,r nrr.u,rcJrerrr.rflx yao6uo ,rpr^r"rrrru A i : ri+r
- rt * di - pacctofHl'Ie llerliAy ,qByrlfl nocJ]eAoBaTeJrbrrErr{r{ rleHrpa}lr4 nprrBr4S-
Elr troBepxHocreii c Holrepail{r{ i I i * t. Tor4a ri+r - s;11 Bbrp&ffiaercfl rrepeB
ri - si u Ai npocrrrN{ paRerrcrBoxr

f i+r - si+r: ri - si ! Ar.

B'racruol'r cJIyqae, HorAa;[)/rI npoxoAr4T rrepeB cr4creMy na 6ecrtoneqrro MaJIbrx
paccrorrrr4flx or orrrr,rrrecxoii ocr,r (napancr,ra;rturrfi ,ny.r), uonino rpr{r{eHflrE, ytr_
poIrIeHIrbIe {opllylrr,r, Barlerrnfl ts npr,rBeAen}rBlx Bbrpa}rierrr4frx rplrrogoilreTprirle-
cHr.re r[ynxqr{r,r rrx apryNrerrra}[r.r:

- r;-s; ni
ci 

- ---;i OZr ti -. 
- ,- t..,i ili

. r.F.
fl-Sl: ''l' 

.
6i

Brlpaxtenu4 AJrE rlepexoAa or rroBepxHocru c EoMepoM d x nonepxuocrrr c EoMe-
porr.r i f I upexsue. B AaJrbuefirreM trapaxcr4a.nique seJrrrrib. 6y4eu cua6-.
)r(arb lrlrAexcoM p AJrfl..orJlrrqr{E orpeaJrblrbrxBeruquu. Ouenraguo, qro pe3yJrbrar _
BElqucreEufi' - aagaufi..orpeBor (si)o - Ire r{BMeurrrcfl.1 ecrr BCe rrapa1crraJrbgr,re
yrnrr ynenrisvrburila yuenrruzB n o4no Ir ro rfie qucro paB, troaro];v v"oo t"rl"
Morr(er 6r.rrr sasr [porrBBoJrBEhrM. Ecrrl trpeAMer pacno.ro-meu ua 6ecHonenrobr"#l
To o; : 0, sr :.-oo trr rpuBeneEuble nrrpaxgurafl Topflror cMbrcJr, B ;ro; ;t;;;el FaxoAflT r{3

' siII el : Hlry,

o'i:o't *e'i-si.,

t7i)



tte HL- llblooTa rIaAeHI'IE ryqa Ha rlepB)IIo nollepxHocrr' cl{creNlbl' 3aAnee So-
KyCrrOe paCCTOflHIte f' Ano peaJIbHOIO JIyrla ltollier 6r,rrl BbITII,ICIeIIO TaK:

1' llrlsin o' ,

tAe O'' - yI.OJr Jlyqa, BbIIlteAIxeIO uB CIICTeIIrI? C oIITI[qeCXOiil oClrO, Vron O'

o6rr.rrro rra8618aror uocJreAHr,rN{ yrJro}r. IlapaxcrranbHoe BaAHee {oxycuoe paccrotl-
uve J, oilpeAeJrflercfl Bblpaixeanew: f, -: IIrlo'p. I4a nplInegenHblx Bblparxeuuft
UaxOArrM ArIfl noCJieAIIeIO yIJIa CI,ICTeN{rI uS fu Ccpepuqecnl,Ix noBepxuooTefi:

o' =oirrl-o-r + t (arcs i,, #- arcsi "#\,k \ ."L+t,i ..,1 x /
(1)

!:i
rpe Hi- Ht -l 

A 
rr-rr, sin or, /1, -- pacctoflHl{e or r\eHrpa Hpr{Bl{atrbr uepnofi

noBepx[ocrr4 Ao flyrra, Ao :0, Ar-t - paccroflHrdfl rle,.I{Ay qeETpaMI{ npI4BI4SHbI

AByX COCeArrr{X rroBepxlroctcit; tti11, t'Li - rIoHa3aTeJIr.r upelo}IJ19H71f{' Ti - paArly-
cr,I Kpl.llr,larrbr rroBepxrrocrefi, o",y - yrJrbI Jryqa c ouurqecroft oclro. I4s (1) upu
k:lt Arrfl BepnaJrbrrofi cr{creMr,r (cu. prrc. 1), no[yqu],I 4,nr 6ecxonerlHo y[aJIeE-
rlofi 'ro.rnu rra ocr{ (o, : 0)

o-u- 6' 2(-arcsirr f + arcsln + - arcsin ff l- arcsin +), Q)

IAE

If , - g, 
-,4, sin o-r, Ht: IIr - Al sin o-, f ,4, sin or,

Hn: H, -,4. sin 62+ Az sin o', -,43 sin o'n.

Vrnonyro cdrepr,r.recxyro a6eppaqr{rc I r{a ocrr crrcreNrr,I onpeAeJIIIN{ paaencrnou [51

1l :o; - 6', (3)

"ne 
o'i - nocJreAHur,i yro;r coorBerorByri-rrqerl r,r4earlbl{oft crIcreN,Itr, T, e. cl4creM},r'

He r.rl,rerorqefi c$epuuecHoft a6epparluu:

sin oo -: HalPp, $)

rge Po - paccrorrrrr{e or rlerrrpa r(prrBr,raHr,r nocJreAuefi rroBepxHocrlr Ao napafi-
cra.,rr,iro"o-raao6paxreHus. Mornno aan,rcarr, I,I BFrpaiIieHIIe AJIfl npogolnuofi cfre-
pra.recxofi a6eppaqlru As' [5]

,\s, - p'p - p, -". (;k - 
=*-)

(5)

!,na r,rcnpaBJreHr{fl c{eprl.recroft a6eppaqur,r rra nrr6pannofi eoHe 11r, ouenuAuo,
IOCTaTOaIHO BbIIIOJIHI,ITb yCJIOBIIe

r (fl,) --- 0. (6)

U.mr

As' (1-lr) : 0. Q)

Itpoue r,rcfrpanJleHl{a cclepuuecHoft a6eppaUlrlr, [orpe6],e_u tanzte r{ IlctrpaBile-
rrr4fl I(o],rbr; AJrE sroro [ocTarorrHo Bbrrro.[Hr{Tb ycnonlre lllte6ne-Jluroqroro [71
rra soHe I11, .rro npr{BoAr{r K ypaBHeHI,IrO

f-lp:O' (B)

r4e f' u l, - SonycHbre paccroflr-rr{fl AJrrr peaJrbrroro r4 trapanorraJlbuoro nyuefr
AJrfl BoI.rbI H r. B f,BEoM nrage (B) uepeu{ue}r a rfopue

Hr IIr__-,-=:7___-0. (9)
sur 6' (o)p

rue (o), - napaxcl4arrnrrfi uocne[nlrft ylo.n. B flRHoNI BLrAe (IlHAeHc p oaEaqaeT,

17 lt



qTo cooTBercrByrorqafl neper{eHrrafl paccr,rarpr.lBaercfl n napamcr4aJrbrlofr o6;ractu)

t* \, 2H, | 2(II)p 2(H")r , z(Hn\o
\.i,r--- ., - .r--l--r- 14 ,

r[e
(Hz)o: g, 

- Ar(or)r, (He)p: Hr - Ar(o'z), -l- A, (,sr)p,

(H a)o: H r - Ar (o-r), * Az (os), - Aa (o a)o.

(flpe4ronaraercfl, u.ro (flr), : Hr.)
3aueuru, uro (5) I,ro?r{Ho nepeu{carrr B BrrAe

A ^, (Hi p rt,
rr __

(a)', s itt o' '

TAK HAI(

tfo: (Hn),/(o)'n.

Vsr.rrbrnas arr4 ycJronr4r, rreperrrrureu (7) u (9) n orage

(rln)o-Ltn-9,
(o), - sin o'' : 0.

Milu s flBEoM tsr4Ae, yqr,rrunax (2) ra (10) :

Hr- Ar(or)o* Ar(o)r- AB (on)r: HL- -4, sin or-l A, sin o'3 -
- As sin o'u,

(o), : sin o'.

Vpanneurae (74) ruuefttro orHocr4reJrsu.o AB; Barrr4rler,r ero B Br4[e

(Hr)o- Ar(on)u: Hz- -4, sin o'n

u pemuM oTlrocraTeJlltto Ar:
, (Er)n- H,

^.t+-! " (6a)p * SItl 64

(10)

(11)

I

(12:\

(r3)

(14)

(r5)

(16)

(17)

orlreruu,uro (17) r{e BaBr{cr4r or rn. vpanHeHrre (15) uoxruo nepeu,rcarb B Br{Ae

si,, 
f 

(o"n)o * +):oc * 2arcsi,l ,

r[e
B : (H r)o L A, (o)r.

Mtu, yuumrrar (17):
(H"\ - H,,

B -- (Hs\^- ,' ,"'P , , " (o,)-.
\6E)p- Slll 04 ' ''l'

(18)

(1e)

Toqsoe ypaBuerrre (18) c yqeroM (19) onpegerrfler ucrrpaBJrerrrle c$epuuecxofi
a6eppaqr.ur rr r(oMbr ua sagaunofi solre Hrgln crrcreMr,r na uerupex c$eiuuecxnx
B_epKaJr. Peruurr, ETo rpaHcIIeHAeHTrroe ypaBrreur{e Mo}nuo o6m.rHrrMn MeroAaMr[
[Bl, upe4napr{reJlblro orAeJIr4B r(oprrr4. Heraasecrubru 6y4elr cqr4TarE 14) ocra;;b-
Ebr^e rrapaMerpnr rrpeAuoJraraeM sagauHbrMrl. o6oasasur fi : Tlrn u pasJro1rrrM
(18)^n creuesuofi pf,A rIo crerlerrflM r, yAeplr(rlBafl roJrbro qJrerrbr, coAep1(aqrre #
n fi; nocne npeo6paaosagrafi troryqr4M xy6zuecxoe ypaBgeHr,re, upr6rrmerrro
orrpeAeJrflrorqee t:

o"r3+F*'*1eJ-6:0,
rIIe

ct: slaB3, I :2 (on)oBr,

y: (on)?a, 6: rlu@)1,* @n)p* oa.

(20)

{75



I{ax nsirecrrro IBl, qrtciro AeficrBureJrb116r-\ ]roprrefi -vpanuenlr'F. (20) BaBr{cr{r or
rlHal{a ero Ar{oxpr.rMr.rrraHra A : p? -.1 qi, ,'Ae

. 3P': -qgl;g
A ulrenso:

l) ecnu A > 0, ro ypaBueure uMeer oArIs Aeftcrsutemsuft fiopeEb,
2) ecnw A < 0, ro ypaBueEr{e I(Meer tpu 4efictnzreJlruhrx ItopEE,
3) ecnu,A : 0, ro ypaBneurle rrMeer oAlro peIrrenl(e trpll pt: Qt: 0 (rpu

coBtraBruI,rx HyJreBbIx nopEE - aro TpIIBI{aJIbHbIft c;ryuafi, HorAa. r4 : oo, T.0.
ueineptoe sepxaJlo Bblpo)r(Aaercr B nJrocnocrt) u ABa perreEl{r trpu pL : - q?.
flocneAuufi cnyuaft [peAcraBJrfler oco6nrft rrnrepec, trocroJlbl(y qucreuHrle pac-
qerrr rronaaaJrtrr, qro o6rr.ruo upu co6nrogeErrrir aro,ro ycJIoBI(fi (uo Hpaftneft rrrepe
B trepBoM upra6nuxtenuu) 4ocruraercfi HarrJryquee uctrpaBJleul(e ocratouroft c{e-
puuecxofi a6eppaqur crrcreMbr. floarouy Arfl troryqeurtr cllcreMbr c MuEl[Malrruoft
c{epuuecxoft a6eppaqueft cnegyer nrr6upatr BuaqeErrfi cro6o4urrx [apaMerpoB
t11 Tzt Ts, Arr,4, taxau o6paaou, qto6u o6ecnesztn BbrtroJlueErre ycnonrax p! :
: -qr.B o6qerra cJryrlae BogMotnnbr rpu 4eficrnr(TeJTBEEIx RopEfi,'uo o6m.rso roJrbno
oEu],J V[rt ABa I,r3 Er/rx rlMeroT trpaltTr4qecHuft urtepec. MII coctau4JlE clerlr4aJrbEyro
lporpaMMy AJrE BbrqtrcJrerrfi r(opueft ypanuenzs ua EBM. flocne4yroqee yroq-
E_eurre xopneft uoxter trporfgBoArrrbcg, rratrpuMep, urlrepuonrqnefi [81. Snaa rn,
EaxoAtrM A, us (17).

2. Peaynrrarhr pacueroB

2.1. AnlaHarurrecfirre clrcreMhr

B pesy.nrrare pacqeroB 6nuo uo,nyqeEo Mnoro BaprrauroB arrJranaruqecnux
ctrrcreM, T. e. crrcreM c r{ctrpaBJreEEbrMrr c{epuuecnoft a6eppaqueft u rouofi.
B uepsylo oqepelb 6nrru uayueubr cr[creMbr c rtpanTuqecx]r trapaJrJreJrbnblr\t xoAoM
.ryueft Me)fiAy BTopbrrlr u rperbr4M BepxaJraMr{ cucreMbr. (Doxycube paccrefiHr{e
upr,r6nuauteJrbuo coxpauflJrocb lrocrofltrEblM r4 trprrurrMaJrocb paBEErM eAuEI(-
qe. .lla paccq[Taunbrx crlcreM an6upa.nucr cucrer{bl c ue6onruroft ocrarosuoft
cSepnuecroft a6eppaqueft. flpunegeM rrapaMerprr oguoft rB ryqrutrx B aroM or-
Eomeur4rr crrcreM (ra6.r. 1) (paairtepu - q eArlur,Iqax {orycnoro paccroauun).
34ecr D - guauerp BxoAnoro Bpaqna, l' - {onycnoe paccroflEr{e cucreMbr,
2a - yroJr troJrr Bperrrrfi, ,4" - orsocr4TeJlbuoe orBepcrrre clrqreMbr, r - paAr(ycbr
npr4BtrBHbr, d - paccronHr4fl Melr(Ay BepltrrrnaMlr uonepxuoireft. ,(,uarrrerp uarna
rraraMeHbrrrero paccefirrr{fl 6' sa ocu Ee rlpeBocxag:ar f"; BEe ocfi uao6paxtenue
6rrcrpo [oprrrrcfl lta-Ba acrtrrMartrBMa r{ HpI{BrdBEr,r lo.lrn. flpu ol : 0,015 (pa-
quana) paaMep rrnrra Ear{Meubmero pacceflElra Aocrr{rae't 40". Paguyc RptrBrrB-
,u, oor" -R : -0,181,', !.a, uone apeuufi Boruyroe n u'a4aloulzM JryqaM r4 rrMeer
Bnaqurerr,Hyro Hpr,rBr4BHy. Sanracumoctr 6' ot o [Jrfl atofi cr[creMbl AaEa Ea
pwc. 2, a; au6prypnan 4ua{parMa rroMeIIIeBa Me}HAy BTopbrM rr rperbl{M BepHaJIa-
Mrr Ha paccrofirrrrr4 l,:4 or Broporo Bepr(aJra. He4ocratroM IrpeArrgyqeft crlcreMhl
frBrrflercfl.6onrmas A4rrua, cocraBJlrlorqat 1,,7 ot {oxycnoro paccroflEun. flpu-
BeAeM trapaMerpBl 6oree xouuanrsoft crrcreMr,r .@a6t 2).

,(raarvrerp trflTEa EauMenblrrero pacceflIrras 6'ua ocrl Ee trpeBnlmaer 0r4', tpa
o : 0,015 paA paBMepBI rrgrga Ear[Meublrlero pacceflEr,Ifl 6' : 40". flote BpeHI4E
uo-trpelKlreMy orBaEtrqello acrr{rMarusMoM rI npEBrlsEoft. Pagrayc xpunuaurr rionx
fi, ua KoropoM rroMoqarorcn rigtua EarrMeubrfrero paccerErrfi, cocraBJrget r? :
- -0,L71' . Aneprypuar Aua{parrua troMenrega Ea paccrofinu:u 1,2.,- or Broporo
BepnaJra B trpocrpancrBe Me)r(Ay BTopbrM u rperbuM Bepr(aJlaMu. Saszcur{octr
6'-or or nns crcreurr uao6pameua na puc. 2, 6.

Salrerr.ru, uro 6raro4apf BecbMa MaJIbrM ocrarosubrM a6eppaquru Ea octr BoB-
Molr(Eo u Aamneftrnee uosblmesrle cBerocI4JIhI 

.crrcreMbr, 
ecJrr{ aro rTeo6xogurvro.
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/'at

Ta6rr,rqa 3

D: lrlg.
2a:l)5"i A

-4,0
-2,0

0,2+68
0,766
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Pnc. 2, Sanracrzuoctr paBMepa 6, r.srna Har,rt{eHbrrrero
pacceflHi.rfl oT rroJroBrrrrEoro yrJra rroJr.E O AJrfi Cr{CTeM,norcrpynrr4Brrbre BJreMeHTbr noropbrx 4aurr' r ra6n. i
9^=^1 : r_:2?) (a),- s ra6r. 2.1d' : |li,[sr -tai-"'i",
ocooo eBerocr,rntnoft clrcrelrrr (a, ta6n; Z, A :'l' * O,bS)

Momuo rar(H{e troryqurb cl{creMy c }Ie}Iblxeii cnerocllJrofr, Ho yBeJII{rreHHBrNr no-
JIeSIrbIM rroJreM spel{Llfl; HarlprrMep, yi\IeHr,IxIrB Ar4aN{erp BxoArroro Bpaq11a cr{cre_
Mr,r r,r3 Ta6r. 2 BABOe, r[o7r{Ho ronyt1r,r16 s -1,5 paai 6o"rrnrrree rroJres}roe rroJre
spelrr{fl Irpr{ Tex }fie ocTaToqnr,rx a6eppaqxr{x.

Eclra neo6xoAI4r,Io r4x{erb Itol\,IraHrlr-vro cr{creMy c 6o.rrruroft cnerocluoii npra
l\{eEblxel{ noJIe SpeIrI{fl' To rleJlecoo6paano lrpl,Ir{errr{rb crrcrelry, r4r{erorq},ro N,rrr-
EI{MaJrEHyro ocraroqHyro c$epnuecxyrc a6eppaqr.rrc Ha ocr{. 3ro rnneer uecro n6;nu-
Br4 o6Jracrr4, rAe Hpr{Bafl npo[oJrr,Hofi a6ep*paqr4r.r rpr4r{r{r,raer S-o6paary;; {"fi;r4 ABa)fiAbr rrepeceHaer onrr{qecHyro ocr,. ,(a4r,nr uapaN{erpu uond6nofi arir.*,
(ra6"rr.3).

Ta6uuqa I
2t:0r8i f,=li

2(o:T; A:l: lP'

Ta6rnqa2
1r:0,8; f':0,97i
2a:2"i A:l:1,2 f'=l;:1 : 0,85

-1
7,4

-0,33
1,193

Paauep trflTrra EalrMenbmero pacceflErd fr Ea ocfi
cocraBJrfier 6' : 7" (pyrc.2, e)f uoneauoe roJre
acTufMaTtrsMa I,I HpI,IBI4sIIrI; R : -0,171'"

2.2. Cncreurr o yBeilutreHuhrM rroJreu Bpeun.ff

tr4ccnegonanl4e rIoKaBaJIo, qro B cr.rcreMe Molfier 6rmr y.uyurueEo zcnpaBJreHr4e
troJleBbrx a6epphqzft qeuoft auaqtr{reJrbtroro. axpa-ErrpoBarrrrfl cBera Brop6rM sep-
RaJroM rr yxyArrreFraa uao6parxeHr{fl r{a oca (ptrc,3). Ilpune4eM AaEHbre noao6not
cucreMhr $afu. 4).

SaBzcnlroc* 6' or t'r trpe[craBJrerra Ha puc, 4. pa4zyc HprrBrdBEbr nonn _R -
=- 

0,!5f . florepn cBera rra EnpaHrlpoBanr{e AJrfl oceBoro- oyuxa cocraBJrser
58%0._Anepryp,afl gua{parua coruer,lerru co BropbrM Bepr{aJroM.
. O6pTIIaer 

-va ce6s Brrr,Marrr'e MaJrafl r(praBr4aHa Bropor.o Bep1aJra, Koropoe
MOlr(EO 6ruo'6r,r Bail,reHr4Tr, rrJrocnocTr,ro. Ilnocxoe uepr,ari, orreBrzAuo, I{e BHOCUT
a6epp^aqrafi,. r{ [oilyqeHrlarl cl4creMa 6rrna 6r,r arBusaierrrua crrcreMe u B rpex Bep-xan. 3ro yrporqeHr4e cr,creMbr, o4riaxo, nprrBoArrr x ueygo6nouy uorox,eiuro {'o_xa;rrsofi noBepxHocrrr rrepeA cracremofi, qro sarpyA:as.er vlr\r uc11rrosaer 

"p;iru_r{errl4e rpoMoBAKr4x cBeronpr4eMHr,rnoB, ranrai, xan SOII urn TeJreBr4ar4onHaff
rexHr4Ka. floarouy Mbr Ee 6y4eu paccMarpr4Barr, cracrouy r,r3 rpex sepHaJr.

. Salterralr, qro BoBMoH{Hr,r rarufle cr4creMbr c yBeruqeHH},IM paccro.gE1neM or rro-c.nbgrefi troBepxuocru go {oxanr,uofi ronepxnocrrd npr4 Bnaqr4reJrbEoM fioJreB]roM

-4,0
-2,0

0,4661
0,77876

-1,0
1,5

-0,34356,1,,L992

I

177



puc. 3. Cncrella c yJryqueHrrbrlr rrclpaBJrcHlrcrr rroJrcBr,Ix a6eppaqlul (A:1'-L,25; trapalle-
lpr,r n ra6.n. 4)

no.rre speHLIfl; OAIIaHO eTO IIpI4tsOAI4r I( yBe.lII',IqeHUIO Al'IailleTpa rIeTBepToIo SepHa-

;na. fldlruegell npl,Illep roAo6uofi cllcreNlbr (ta6n. 5).

Ta6lr vqa 4

2r-0181 f,:li
2ro:2o, A:l:1,25

Ta6"ur'rqa 5

p -:0,8; f ,:l\
2ilD=4"i A:l : 1,25

-1,205
2,24

-1,03
2,41

I{eAocrarHu cr4cTeMbr - BrraqlrTeJrbHEre AJrr4Ha ee u 6Olr,urofi tr[aN{eTp rperb-
ero Bepxafla (on cyqecrBer{Hd rrpeBrrrrrraer AI,IaN,Ierp otnepcrua). floneanoe none

Sper{r4fl 6onr,ue, He}IteJII{ y cI4creN'I' paccr{oTpelrHr'Ix Br'IIIIe'

Ptc. 4, 3as[cllllocrl paal\repa 6' nsrira
IrarrlreHbr[ero pacceflHlrfl or o AJIfi Crrcre-
IrbI c YrysilerrHbrlr I'ICIIpaBJreI{rrelf troJre-
rr,rx a6eppaqrui (crl. ra6l' 4)

V nCex CI,{CTetl, paCCrrOTpSIIII6IX llbIILIe, 11epBoe 1{ aICTBCpTOe (nO xOgy ny'refi)

3epr(aJra N,ror.yr 6r,rri rrarunr,rcfotanm ua oguoti 3al'oror]fle, qro vrrpoqaer Itorlcr-

pyH{IIIo.'" 
Craraorut NrotyT 6lrrt, upultellclrbr Har( Il rta3eltlrllx, Tar( l'I B r{ocNluqecfiI4x rIpI4-

Oopu* U* ua6niogeuuii n'r',rpoHoit o6",acru cilel(rpa. C$epuuecHan ([opr'ra no-

r,eftxgocrefi o6rer.raer r{Sr.orosJrcrrr{e r.I rro3Bo"',rfler ocyr{ecr1lllTb [ellreBoe Ivlacco-

ROE 1,I3TOTOB JIEIII,IE OIITI{KI'I.

-6,90
-4.49

u./o
1,78

;,
tu"

Z/

Anperr, 1986 r.
JInr:eparypa

L, -Mancymoe [, [. ActpoEoMtrqecKafi orrr'lrrta. 2-e raA. JI.: Hayrta. Jlerrrrrp. oTA-IIIIe'

1979. 396 c'
2. ,;;;;r'";;*in P. u. Teopre xpoyqT{BMg'.r a6eppaquft rperbero uopnnna' JI': Mamruo-

ciiroerue. Jlerunrp. orA-EEe, 1968. 312 c'
B. "Mir;;;;;"'ti, i.-b"r"qecnre reJrecnotrbr. Teoprr tr RolrcrpynTus' M': flayna' 1976'

Z'. ;;;i;""i". h.-app5"it,i" 
-,ii-itri-i,ti!J"g*^ri to ieflectiriri elescopes ilesign'- opt'

-'Acta, 
1979, vo[. 26, N 4, p. 493-504.

S.-n;;;r-i. tW, Xorgeurpuu6ciue.ourqqecltre c,creMbl E ux trptrMe*e'ue B otrrrqec*oM

upr6opoctpoeEtrtr. M.: Hayna, 1969. 130" c'
6. Hai Bin Chuns, srii'sii'ilI] ar]t*^ti. four spherical mirror system.- opt. Engin''

1985,' vol. 24,- N 2, P. 31,7-321'.
7, Cancapee /. .1,. Merogu pacqera ollrntleo,.trx c,creM. JI.: Ma,1unocipoerue' Jleqrrrp'

or[-Ere, 1969. 670 c.
A, Hiriihrii i. i:, dinenoa.ee ff . /. CupanoqEtrn uo MareMaru*e' lvl': loocexrssat' 1953'



AnAAEMUf, HAYI( CCCP
II3 BE CT14.fl I{P},I]\,I C Ii O lif A C T P O O14 3I,T iI E CH O lYI OE CEP B AT OP I{ 1{

To,rt LXXVII, 1987 r.

Y,IIH 524. I :520.88:53. 089. 4

O BJIIIflHITU IEOMETPI,{TIECT(}IX XAPAHTEPITCTMH
CBETOIIP?I E]NIHIT HOB TAMMA.TE JI ECT(OIIA

HA PEIUCTPIIIPyEMbIE yfJIOBtIE PABMEPbI
TIEPEHKOBCHUX BCTIb}IIIET(

I0. JI. St,rcnraH

B 6orr,ulrncrBe coBperrenHbrx HaBeMr-rbrx rauMa-TeJrecfiorroB, pa6orarorqux B Arrarraaoue
cBepxlblooroii anepruu, upr or6ope 1-co6lrruii or rloua ,rAepuoro noMtroHeHra Hoclrrrqecrfix
ayvert uponoArrrc.fi auaJrrra paarlrulrii paai\{epa, {opunr rr HarrpaBJreHraa lrao6paxreHlrs qepeH-
(oscxoft Bctrr,rrrfirr B Sonam,soii trJrocxocrrr yBr{oyroJrbuoro Aererrropa, trptrqeM B fiaqecrBe cBe-
TotrpueMrrrrna [ctroJrbayercr cBflBr{a @EV. Tani.re xapanrep]rcrrrr{rr cBerotrp[e]trrrl{a, fian yrJro-
BaE atreprypa, noruqecrBo @3V, ux paaMepbl ll Hailr'rqr're cBeroBoAoB, BJlr,rrrror rra [r{arraBou
pertrcTptrpyeMr,rx pasMepoB BctrbrrrreK.

' flpozaneAeu aEaJrr{a BJrrrfiEr4s ernx {anropoB rra otrpeAeJreflrre trapaMerpoB rr rraAe)I{Hocrr'

or6opa 1-runnefi, uaftgenrr orrrrrMaJlbHbre xapar(Teprrcrr{r(r( cBerorrp[eMHr.rfia ralnra-TeJrecrorra
g.nr oueprrft &1012 DB. B uacruoctlr, HarrJryqmrrutrpeAcraBJrxerc.fi cBerotrprielrrrrn rrB 37 OEy
co cBerOBoAaMII tr atrepTypIIbIII ]IJIoM -3o.

GEOMETRICAL CHARACTERISTICS OF LIGHT DETECTORS AND THEIR IN-
FLUENCE ON REGISTERED ANGULAR DIMENSIONS OF CERENKOV FLASI{ES
ON GAMMA TELESCOPES, by Yu. L. Zgskirt..- In the majority of modernground-based
gamma-telescopes operating at very high energy band while chosing 1-events from the
cosmic rays nuclear component background, one needs to analyse the dimension, shape
and direction of Cerenkov pulse image in the focal plane of a narrow angle detector, the ima-
ge tube being used as a light detector. The range of registered pulses depend on the angular
aperture, number and size of image tubes and the implementation of light detectors.

The influence of these factors on the searched parameters ancl the confidence level of

1-showers is analyzeil ancl the optirnal characteristics of a light dotector for energies

-1012 eV are founcl. Particularly, one of the best design courprises 37 irnage tubes lvith
light, guides and aperture angle -3o.

Ila6.nroAeurafl AncHperHrrx ucroarHrrttoB ratlrtrra-r(BalIToB cBepxBElcoxr,rx oHep-
rufi MeroAor,r perrrcrpaqr.r[ qeper,rxoBonr,rx Bcrrbllrren trpe[craBJIflIor 60flr,rtrofi r,rH-

Tepec. O[saHo ranr{e Ha6J]roAerrr{rr, npoBoArrr\{bre (r(Jraccr4qecmr,mf)) NleroAor,r (cqer
qr4cJra qepeHHoBcHr,rx BcubrrrreH Irrr4por{rrx aTMocseprrblx Jrl4Brrefi, [prrxoAflr]-(r1x c
Bbr6pauuoro HatrpaBJreHl4a), rnrarorcr Becbrla Bper\{fleN{r(I4Mr.r, Hax noxaabrBaer
otrbrr MrroroJrerHr,rx Ha6[roAeHr4ft, uponograBlxr,rxcfl B ItAO, AJrfl crarr{crr,rqecHr.r

[ocToBepHoro o6]rapyH{errr,rfl rroror(a T-r(BaHTots or r4crorrrrr4r(a rpe6yeT0fl rJecr(oJrb-
Ko Jrer. Iloerolry B rrocJregrree Bpenffl axrrrBHo co3i{alorcfl },craHoBr(r{, o6.rra4aro-
que cBoftcrBoM BbrAeJrflTb raMxIa-JIrtBIIrr Ha (roue, coagaBaex{or{ JIIIBITEN{Lr or flAep-
EOI.O HOMfrOHerlTa H0GrrrrarecRux ryt1sft. B ranux reJrecHolax, xaH lll-1r8 I{AO
AFI CCCP [1], ycrauoBxa o6cepBaropl,Ir{ I4N{. )/I4ilila (Mayur-XorIKI4rIc) l2l, p.llx
or6opa ?-co6brr[fi npoBoArarcfl anaJrr{ts orrr4qrrft pasrrepa? {oprrbr rr HarrpaBJle-
Etr4fl BbrrErryTocrrr I4So6pailier{r{fl qepeHHolrcHofi scurr[rHr.r B 4oKailb]roft rrJlocKoc-
Tr{ ysHoyroJrr,soro [ereHropa, npuqenf r,lBo6pa]Herrr{e perrrcrpr4pyercfr HaH rra6op
aMtrJrr4Ty[ crrrHaJroB, roflyqaer{rrrx or cBfl3xr,I (D3y. tr4ao6paxrenrre Bcrr6rrrrnr4
perrrcrpr,rpyeTcfl Ta(rrM rleroAor,r AolroJIbHo rpy6o, noDTor{y ecrecrBerrl{o, qro xa-
paKTepr4crr,rHrr BcrrbrrrrKr{ r,rsrrepfroTcfi c onpeAeleunofi ilorpelulIocrr,to, Banucarqefi
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oT leoMeTplrqecHr.,Il xapaRrepr4crrrr( cBeTotrprreMEr4r(a, Tar(tr{x, fiafi yrJroBafl atrep-
rYPa, pa3Mepbr OOy, ux noJrffqecrBo rr EaJruque cBeroBoAoB. floaroMy, [Jrfl roro
qro6bl cBerorlprreMulrr( raMMa-TeJlecnorra 6rrr upuro4eH AJIff npaBrrJrr,Horo, 6eB
ucxamenut, rlBMepeEufi xapafirepr4crr{r( uao6paxteur{fi Bcrrbrmrrr, ero paaMep},r
[oJI]nEbr 6litt nrr6paEbI BTIoJIHe orrpeAeJreunuu o6paaorrr. C qenrro raxoro-nu6o-pa
6rrno uponeAeuo qucileunoe MoAeJrrrpoBaHr{e trpoqecca perucrparlrrrr Bctrbrrrrxtr
f AMMA-TEJIECHOIIOM.

I

Perncrpaurlrr rrao6paffieHlr;r Bcnbrrrrffrr

flpoqecc perrlcrparlfiu r,tao6pamenur rrepenxoscxoft Bctrhrrnrr{ rrrpomoro ar-
Nroc{epqoro JrI4BHfi (IIIAJI) HaseMHbrM raMMa-reJrecfionoM rrpor{cxoAur.cJreAyro--
quu o6paaorra. 3epxanbuafl cr{creMa raMMa-reJrecxotra crpolrr raao6panteuue se-

peuxoncxoft Bcnbrrrrnrl IIIAJI Ha
BXO.qe CBeTOnp[e]IilIlHa, COSAaBaE
cnerouofi rroror( @ (*, A), rge rOy -cr{creNra Aer(aproBbrx HoopArrrraT,
Jre?r{arqaI n SoHa.rrsuofi n;rocnocrra,
c HaalaJror{ Hoop[r{rraT Ha ocrr cBeTo-
rlpr4errHr4r(a (conuagarorqeft c onrr,r-
.recHoft oc610 reJrecxona). r{acrr, aro-
ro cBeToBoro froToHa rlonaAaeT Ha

Sorriylrnoinr4Terr{, a}{rrJrr4TyAa cr{r-
HaJIa B r{oropbrx npolopqr{oHaJrbHa
IrolaBrrlelry Ha HI{x cBeToBol.ry IIoTo-

r.rao6paxenr,rn Bcn'rrx*r,r per.rrcrpr.rpyerca llIa"J"X#lt"r:r.1,0^"::r|t;";rr"i;:,T"j: f r,. ., 1rs (Iy' - .nrc.rro (roroyrrlroirir,rre.ueii), ; "

Ii - Kni) ) o (r, y) d"c rt y,
s.

L

( 1)

l/
/'56-N
/ colco \
z1 rlrha^
v \v/ \ri \_-/ \_,i I

r COiQo /\qQ9,1 ,

Prrc, 1. Pacronoixeltre rIlEV u r[orianuroii
IIJTOCnOCTT,I CBeTOrrprretfrrIIrta

r4e,s; - o6nacrs, c roro_poit co6rlpaer cler i-ir. o3y, r, - HBaHronaa a{Sex-
Tr4Br'rocrr, ero, I{ - xoa{{nrluenr cserouepeAarru. B c.,ry.rae, ecJrrr cBflBnu qrgy
r4crroJrbsyercn 6ea cBeroBoAHOft CnCreur,r (xax, uanpr.ron"p, n ycrarroBHe o6cepua-
ropr4r,r r,mr. Vnuna, Mayur-Xorr(r4rrc, our,rcarruofi u^[2]),-,S; = .rrorqa4u $orona_
ToAa coorBercrByro[trero OAy, I( : 7. Ecrecrneniro, aua.rrrrerru*ras qacrb
(>;50%) r'r..6.e4 roro cna6oro ctseroBoro rroroxa nprr Drorf reprrerca BcJreACrBr4e ro-ro, qro e{$exrranuue Ar{aMerpr,r dtoroxaro4oB orqyrr{N{o N,reHbrrre 11apy}r{HLrx
Ar{aMerpoB (DAy, a ralt}He IroroMy, .mo (DDV o 

"rsuxL 
vcrarraBJrr/rBarorcfi c Ba3o-

poM rlo HolrcrpyItrI'Irnr,rrt c*oo6palHelrr{flr,r. iloarouy 6o.nee upe4uoqrr4reJrbHbrr{ flB-
Jrflercfl r4croJrr,Botsanue (D3V co cBeroBo4arrr.r (uaupr,rnnep, u ycraEoBxe IIIAJIOII
[3J upe4nonaraercfl I'ICloJTbBoBaHr{e cBeroBoAoB c KBaAparrrr,r}r BxoAr{brr{ oHuou),

B rannta-te.necxoue, lT-48 Itpurrcnofr acrporfr,rauqdcHoii o6cepnaropuu (rroa-
p_o61o o[tr{cal{I{orr o [1]) upurreuel{a cBeroBoAHafl crrcre}ra, n xoropofi-HaiHAoMy
(DOV cooteercrByer oglau $oxon llrlyrperrrJero orpai(errr{r c -ec"r"parrHbrlr nxog-
r{rrrNf rr fip]rJrbrr,r (c gr.ra,lrerpoM, paBH6rM a$sexrr.rnuoL{y ,4r,railferpy 6oroxaroua)
BbrxoAIrbIM or(IroM (n49. t1. Tanas cBeroBoArrafl cr{crerfa rroBBoirrer (AoBecrrd Ao
(loroyuuoxtraretefir> B0% ncero cBeroBoro rroror(a, EorraBrrrer.o ua {oHanruyro
IIJrocHoclb cBerotrprreMHr{Ka. llpr,r arou n (1) S; - BxoAFroe oHrro l-ro cBeroB,JI{a,
1( : 0,8.

I{a6op aMtrJrrrryA c-rrrr{aJloB ilxr} uocre upeo6paaor alttfl, Bnrrrorrarorqer.o ycu-
JreEr{e,}r trepeBo[ r: qra{ponyro 6opony, o6pa6arrrnaercs 3BM c rreJrbro onpeAerre-
I{ufl rrr.rcroBbrx xapar(Tepr{crr,{H pasMepa, cpopurr r4 opr,rerrrar{r4u qepe11Hoecxofi
Bctrblrrrftr(. o6oauaquu ri, ui li: 1, .. ., ff;-Hoop4rourur ocefi l-ro'(DDV n tpo-
Haur,soft trJrocftocrr{, rorga npo4onsur,rfi (o'g) u uonepeuurrfi (o-y) paaMep", ,rb6-
pa}Itet{l{fl TIepeHHoBcKofi ecnbrltrxl{, a raHEte yroJr, xapaxreprlayro[trr{ft uinpanne-
IrI4e r'IaHcI{Manr,uoft BbITflEyTocrl4 B0lrrrrlrltrd, T. e. ee opItelrraqr4ro, ortpe4eJlflrorctr
ur coorsorneauft

ou: J/ ,
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xAe

I(22-max (1(;1, 1(;2), K14:mir (-K;1,1(;2),

>I i@i - i)2

-- }Ii- '

, - 2lo'u
2Ii

_ ZIIUi
Y -- \ir-'t

(2)

B (2) f,y - HoopAI{HarbI (I{el{rpa rflEtecrllD I4Bo6paE(eIIktfl., a Ii o1lpeAeJlf,Iorcfi

tsbrpa)r(eHrreM (1).-Cyulecrnyer pE[ {a1ropoB, Bcrle[crBl4e l(oropblx paBMepI (2) 6ynyr STJIII-

Erarr,cfl or rdcTrrggbrx paBMepoB BctrL,r[rnll. Taruntu {axroparr'ru flBJrEIoTcfl:

a) orpauuueunocrb troJrrr Bpenrrfl Aerer(ropa, BcJIeAcrBrre r(oropofi qacrb cBera

rre perr,rCrpflpyercfl, uro rrprdBo[r{r r( yMeubrrleurrlo saperr{crpI,IpoBaEEbIx paBMe-

,"*i".,:ii'*'"t*"'.ffff#^'6a, (veu uenrure qrrcJro @ev, reM Ms'brtre qr4c-

.Jro fioflyrraeMblx saMepoB r{ETe}rcrrBHOCTr,I qepeHnoBcnoro cBera B paSEbIx yqacT-

*"* ,roOpuEteHI4E, TeM IvIeHee ([eTaJII4sI4pOBaIIa)) [OlyrlaeMafl uan'lu un{OpMaql{E
o6 yr.non6rr,r paClpeAeJIeHuII CBeta Bo BctrblTrrxe, TeM caMbIM ua6op aM[JII4Ty[ cIIr-
rrano" {17y}) 6oree rpy6o orpaE(aer r.{crr{HIIOe pacrpeAeJlelll{e CBera;__ 

,f xooernrrt paBMep trrrcxperrraaqnu uso6palr(eutr{x, He rroaBoJrflrorqrafi rl3Me-

p rrrb orlelrb Ma Jrbre p aao'repul ua o 6p axeuufi ;" .") cneuerre uoiro"o'ne6a, 
"or4rorq"" {ouonrrfi rloror(, [polopqrroua;rrnr,rfi

IIJIoIIIaAI4SepI(aJI,TeJIecHoMy)rIJIycBeTo[plIeMIIIIfiaTeJIecHoIIaI4paspel[arcII\e.My
;p;il;, *oroprt cyMMrrpyercfi c rrorol(oM qepeunoBcl(oro r{aJryqeutrfi IIIAJI'
.B rroJre apell,rfl Ha)fiAOrO SOIOyUUOXI'ITeJIfl';

g) fliaccouoncrue {.ryr(ryaqrr[ srcia nr,r6usaeMbrx c {otonatoAa Dfiel(rpoHoB

B r(alKAoM }taEaJre perrcrpaquu;
e) orpauuuetndctu AIlHaMr4qeCftolo AIIaIIasora perllcrpupylOulefi AJIeRrpoEIl-

r(r[ r{ A[rcKpeTI4saI{I{fl aMtrJII4TyAr,I, CKaBbIBaIOIqaEcfi trptr MaIIBIX BHaIIeEtrEX CIII-

Hadta;
m) ucxaxegllfl, BIIocuMbIe cB6roco6rnparoulefi ontranoft II [pI{BoAEque n <tpaA-

Mbrrr4ro)) raao6pamenun.
flouramo uCxamenras na6nro4aeublx paBMepoB, IIMeer Megro ceJIeKqtrE trptr pe-

ITICTpaIIIIIa BOIIbImeH, BbIsBaHtrafl pa6oroft cxeMrr cosua4eunft, nr'rpa6arnrsaloqeft
MacTep-IIMIIyJIbC AJIfi SaIIyCHa Barrltcvr aMIIJII{TyA' IIpI4BoAEII{afl It 3aBtrctrMocTl4

BepoflrEocrl4 perl(crpaqtrll or paBMepoB u Sopulr raao6paxtenun'
* 

ECreCtseE-HO, qTo BJII{flEI4e I(a}I(AOIO I43 IIepeqUCJIeEEbIX {aXtOpon IIBMeHfl-

eTcfi B SaBVcr{MocTruI OT BeJIr4qtIEr,I TT0JIEOIO CBerOBoIo troTolta u paBMepoB I4EATI-

nr.lgyantuOft. BCIIsIIIII(t4. Tan, RaupuMep' BJIIIfurle oIpaE[qeHtrOOTI'I IIOJIfi 3peHI4fl

so3pacraer c yBefluqenr.reM paBMepa BcrlbruJr(tr, a BJiuflEr4e Al{cRperrr3aqun raao6-

pa)fieErrfl , HaIIporIIB, ynaeuiruaercr. flooroMy AJIfi nrr6Opa otrrI4MaJIbIIbI" "1!i-
MeTpoB cBeroflpr4eMgura seo6xo[rIMo rrccJreAoBarb saBr4crrMocrb BJrrlEErrfi trepe-
qlrCJIeIIEbIx rrpu.1l4n fiCna]fiegflf saperIlCTpI'IpoBaEEbIx paBMepOB UaO6pameuua

or paaMepon u {opltr ucxognoft BcrIbrIrIr(I4'

,qo" ,rpouuuar*r rar(oro arraJrr{3a ueo6xoAralto 3uar6 {Opry I43o6pa?fieHI'IE

BorrbrrtrKrl't{ro6rr BsIquCJI[TE, I{Ererparrbl (1), ara {Oprrra AOJI}I{Ha 6rrrs UssecrHa
gciCratouuo no4po6uo. flocnonsnyirooy*aetnutt B 3l(creptrMegre Iffi{opMal{ug
.o 4op*" peu,u"bft qepeEKoBcltoft scurr1116u-.flp,IIfreTcg.AIIcHperI'I3oBaEEoft, YUo6-
uo sanari rrJlorgocrL, fioroKa qepegltoBcRoIo cBeTa n {onanrroft ulocxocu[ aga-

.flvlruqecmoft {ynnqueft @ (*, A), afirponcllMlrpyroqeft pactrpeAeJleulte cBera B

peanr,uoft ncuuiurtte, I4 IIo CoorEoIIISHI{flM ({)' (2) naftrra xapanrepllcTllRII perllcr-

BlrpyeMoro rao6Pameuun.
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Mo4enupoBaHr,re pa6orrr cBerouprreMHrrxa
ra rnr6op afirponcrrMaqrru gna rpopnmr nao6parr(eHrrrr BcrrbrruKrr

Ilocrolrxy {opua rnao6paxteuuE sepeufioecnofi Bctrr,rmHr{ n ([ora.nrnofi unoc-
nocrr{ reJrecxorra, HaH troxaBbrBaror pacsernr IIIAJI (cu., uaupuMep, [4-6]) 6uta-
r{a r( DJrJlrdtrtrauecxofi, {yunquro trJrorHocTr,r rroror(a cBeTa r\,roEtuo npuHrrMarr, B:

aIa4e (D (*, y) - I @),

,:f W * gV , $40 npz ;rro6orr z. (3)

Tan xax BbIqI{c,IIeHI{e L{IIrerpaJroB (1) 4ocrarorrno rpoMoBAno, ro nar.r6o.nee
ygo6uulr uyrerr pelreEr4fl aa4auu 6rrno suoreEHoe MoAeJrr,rpoBaEr.re IIpoqecca pe-
rr4crp ar{r4r4 Bcnbrrrrr(rr c tror,ron{bro D B M.

Ec.nu Sopua llao6pamennfl orrr{cbrBaercfl <npo6uofi {yuHqr.refi> @ (r, y), rc,
I4Cx OAHbre x ap aHrepr,rcruqecHtre p aBMepbr Bcnr,rmfi u p aBEr,r

(ou)?.*: [f ,2@ (r, y) dr d.y
(o'v)i,"* : l[ v'@ @, v) d,r d'y

jjo (*, y)tudy ' JJ o (r, y) d.ed.y '

d,rcx:/G,r;(ov),,.-
r4 lroryr 6r,r'rs BusucoLrur. ,(la xax4ofi Honxperuoft xoucrpyxr{rtlr cBerorrprre-\r-
uuna (r. e. arepryplr, qrrcJra (D0V u Ap.) r4 AJrfl Ha)fiAoft upo6uofi {yuxquu g.nn
euaseurdfi (or)r"* :-0,-05o; 0,7o;0,2o; . . .; l,0o z (orr)r"* : K (or)r.*, K :: 1;1,2;1,4; . ..;2,6 (gocrarosEo rxrrporo trepefiprrBaroqr4x Ar4arraaou paar{e-
poB r{ aililIrurl4sEocrefi peaurEbrx Bcrrbrrrrex) nponaroAr{Jracb c.rregyrou1afl rrpo-,
rIeA ypa.

1. fina paBJrLIqHr,rx ronoxteuraft raao6pameulrn n {onanr,noft u.nocxocrn (r0,.
yo) nrruucnflJrucb r4urerpaJrr,r (1), uopuupoBaJrr4cb, cyMMr4poBaJrr{cr, c trocroflH-
sort cocrasnarorqefi, o6ycnoeneuuofi {ouonuru cBeqeuueM EosEoro ue6a, grac-
r(perr,rsr4poBaJrr{cb (r. e. uepecqurbrnaJrr.rct, Hqr4crysoroaneHrpouon). ,(raualurue-
cnrnfi 4r.rauaaorr perr,rcrpalryrz trprlEulraJrcfl paBHbrM L-728, fiar( r{ B reJrecnorre.
IT-48.

2. flocre aroro paalrrpbrBaJrr{cb Snyxryaqlu,r noJryqeHnbrx BeJrnqrrtr B coor-
BercrBr.rrr c flyaccoHoBr,r]r BaKoEoM paclpeAeilelJ-\tfl rr rro coorHomeHr{flM (2) nnr-
qr4cJlflJrlllct, 3HaqeEr4fl (ou)r.", (o'y)per, fr, A, g, T. e. coorBercrBeHlro pa3Mepbr,.
troJroll{eHl4e I,r opraeuTal{rrfl Bcrrbrlrrxrr, aaperucTprrpoBanuoft ranrlra-reJrecfiorro}r.

Bropar qacrb ouracaunoft trpoqeAypbr paBbrrpr,rBaJracb l,rEoroHparuo (uo 100,
paa AJrfl Ha)fiAoro Bnaqenufl (ou)r.*, (oy)r"*, (ro, A) 4na o6ecueqeuur crarr{crr[-
qecxoft ,4ocroBepEoctr.r uaftgenubrx Brraqeurnfi (ou)p"", (o'r)r.", r, u, e rr AJrs oqeH-
r(r,I Altcuepcr4l4 DTI,IX BeJIr{qnE, flplr arou Arrcnepcr4E nafi[eusr,rx auaueulrft o6yc-
;ron jrrananacr, raxraur.r {axTopa}rl{, r(aK r4BN{eHeHI4e troJromeHlrE Mar(cr{Myr{a Bcnbrrr-
t<u (ro, yo) n rpe4eJrax rroJrn BpeHr4fl r.r SryHryaqr,rr{ rrucJra {roroarexrponon. Ta-
r(r4e BaBlrcr4Mocrr{ 6r,rnr,r notyqeHbr Arfl auepruft neponuuofi qacrr,rr{br Ey - 10L2,
1013 aB, sr,rcra Soroyuuoxrr.rrenefi 1y' : 19, 37,314, rroJrfl BpeErrE cBerorrpr.rel,r-
Er4r(oB D :2,3'. O6oanaqulr d : /'6" 6, - cpe4nufi pagN{ep r,rao6paiHeuraa
BcrrbIIxItI4 (ou - paal\{ep 6onuueft rroJryocr4 BcrrbrrrrKr{, oy- }reHbrrrer,i uo.nyocra),
e: 7 - ovlou - DJrJrrrrrrr4rrHocrr, ero, D - ylJroBaE arreprypa cBerorrprderrHr.r-
xa, d - paaMep (Ar,rcxperaD ero, T. e. yrJroBoe paccroflHrre lre,{{Ay ocflMr.r coceg-
snx (DDV o {oxarouoft n"nocxocrr.r (oruorueur.re lunefinoro paBMepa trr{cxperr,rBa-
rlr{rr K rfoxycuouy paccroEn].rrc, Bbrpa]r{eHr,roe B rpaAycax),6,,.* u Epr. - coor-
BeTcrBeHHo <racxo4urrii> rr (perr4crpr,rpyeur,rfi> paaMepbr r.rao6paxenr,rfl rrepeHHoB-
cttoft scubrluxu. Ilpegrapl4TeJrrrHbre pacqerl,r 6r,r.nn upone[errrr AJrfl r{er(oropr;rx
Br{AoB upo6nofr Synxqrar.r Q (*, A), orBesarcrtrr.rx ycJroBr{flM (3) , lr noxaBaJrr.l, qro
SaBI4CIIMOCTu 6-pc" O'r or"* nBilfIeTCfl CyulecTBellHO t.te,rynefit.toI)i, a napaXTep noBe-
AeEI4a op." (or,"*) $axtuuecxra rre BaBr4cr,rr or nr,t6panuofi npo6uoii Synxqlur (lro-
Eoronuoe BoBpacraur4e c pocrorr o-,,.*, y6r,rnaur,re npor.ranognoft d1prrl d6rrc* c
pocToNr 6r,"., npl,rno4nrrlee H 6p." = const np?r 6olr,rur.tx 6r,"*). Te,rl He l,reHee
pas6poc sHa.reulrft or.. npu 6,rc* : const rn rrpr,r paBJ]r,rvnr,rx upo6nbrx c[SrnHUuqx
sgaqurerreu (,-0,1'). lloarouy AJIfl AaJrbHefiurero alraJrr4aa aneJrareJrr,Ho au6parn.
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rpo6uyro {ynxqlto, flBrIflIotr{yrccfl Har,Iryql[e.ft anupoHcu,rraqueft $opu.m ]e1rh.-
Trr,rx per?lcrpr{pyeN[blx tIepeHHoBcItI{x Borlbrrlrefi, ] l'.'

Tixas pa6ora 6rrna upoeegega na uh.repnare, [oJIyqeHHoM rpl{ Ha6[IqAe-
Er{flx rra reJrecrorre fT-48 qepeuxoBcnr{x BctrT..Iruer( or rrporor{uoro {oua HocMr{-
qecr(r4x nyuefi c aueprr.refi -i.1grz aB (Aetarr,Hoe oluiaulre arr{x ua6lloAetu'rfi
Molr{Ho ,rifir, z 11,,7, B]). C roMorq,r,xl 12-xpureprafl BCe yror{flHyrbre upo61,+,1e

,{yuHqlrr,r @ (r, A) cpaBHr{BaJrucb ftan c r,rHAr{BrrAyaJIbHbrMr,I Baperr{crpI4poBaEEBIN'II4'
Borlbltrrxal,rrd, Tar( I{ co <cpe4ueft scrrbllilHoft),.[olryqenHoft n peaynbTaTe CyMUI{-
pOBaHI,Ifl BCex BaperllcrpIIpOBaI{Hr,tx eO6rrrll,ft.-C,.ycpeAHer{LIeM aMIIJII4TyA flo lxa-

ua;rau [t]. Brr.no uaft4eno, uto Sopua peantnofi liefuorpupyeMoft Bcnllmxra ruo-
'xer 6rrrr y[oBJrerBopr{reJrbno arrlpoxcr{Nrr,rpgBa}Ia npaHTIrrIecfiI,I flIo6ofi r{3 pac-
cMarpr{BaeMbrx rrpo6Hbrx {ynxqraft, oArlano uaunyuuree corJlaclle"c 3r(crr0PI{MOH:

roM Aocrr,{raercn nprr a@,'il-= Ce.rp [- ' ( (-:-\' + /-r-)')l (np, cono-Lw\&,y) _uu-lyl 2 \\or/ 
, 

\r, )))"
,craBJreunr4 co <cpegneft ncuruuxofi> Xi:rs : 6,8, uto coorBercrByet P (12) )99-%).:
Ia;rsuefiur'rft auanua nponogunca 1'[1g c IIpI{Nle}reHI{eM roJrbr(o aroft upo6noft
,$ynxqura.

B;rrusnrae paallepoB [rrcxperlraaqrrrr uso6pax(eumfl
rr froJrfl SpeHIlfl cBeTorIprreMHIdKa

Ha perIIcTpIIpyeMLIe paBMepbl BcIIbtIIIeH

Ha plrc, 2 uoHaeanr,r aaslacu,uocru dpgr or d,r"* gJtf paarl4qur,Ix araueuuft yr-
.nosofi i.reptypo, cBeronpl4eN{ur,rxa D, y.ro"oro paBNlepa AI4cI(pe'ruaa:ruw wao6'
palr{eHl,Ifl (yr"-o"o.o pa3Mepa aJIeL{eHra cretoooga) d ra'quc1a (D3y-N (uo;ryuen-
nnre 6ea yuera {oua ,io.InoIo ue6a lr ryagcoIIoBcHr,Ix {nyxryaquft). E-cteclneuuo,
.ATI'I BeIIIsI'IHLI He flBJIfIOTCg IIe3aBI'ICI{M6IN{I4r B qaCTtrOCTI{, IIpII d <D

A/: j-iz\' (5)
4 \(t I

Sua.resus D upuur.n'raflI4cr, paBlrblur'r 2, 3 7t 4", slaugrrvn cJ - 0,1;0,2;0,44:
0,66; 0,88., .rrcro (ppV (xauaJloB perr,lcrpaquu) ,A/ - t9 y.314 coorsercrBellgo.
Tanrne BHaserrfifl napal[eTpoB D, d u A/ ueperpr,IBaIOT BeC-bII4aIIasoH BoBMO]I{HrIX

anaueuufi, roCXotrHy /tf : {9 
-}{IIEIINIaJI6H9g 

sl{c1o Oey, ueo6xogulrOe grI;I

aS{exrraanoro ilpI{NIeIIeHI{tr I4CCJIe4yeuoft N{ero[IlI(I{ pe]4CTpaII[[J a SEarIeHIle

tl : Zt+, rro-urfirnnoony, BlraarrtreJrrno 6onr,ure alr4cJra @3V s [Io6oM peaJl]rroNl
.cBerorrprdelrrlrrHe paccN{arpr4BaeNrolo rlrIra. Itpuuue.nte BaBr4crrMocreft 6p."

(6r.*), coorBercrByrorUrle upoNleifiyroqlIll1{ sHarlegl{fl1[ 19 < /t/ <314 (nauplt-
;,rp;',^,, :87, *u* o [9];, ,Lx,u, Me]riAy Kpr4BbrNrr4 raxr{x }r{e BaBr{cr{Mocreft [JIfl
o,,."'(ou"") tpmD: 

"orr.f 
(na pac. 2 riextfty Kpr4BbIN,Ir, au 6 npwD :2o,we"dt'

ny Hpr.rBbrMfi e vr A upr,r D : 4"). flpruan eg.apnc. 2 cootnetcrByer.(I{[eaJIbHoI\'Iy
oB erorrp r{eNIIlI.rH y).

Cparuenrae fipr{Bblx a - e Ha prrc. 2 upuno4ul..H_cJIeAyIoq,r{M BbIBo[aM:

1i nplr nro6ou dtr,rxc,rpooanno,rr na6ope sfiaqenl4ft D, d, N Molngo Br,r[eJrr'ITb

B BaBLICI{Moctrt dp." (o',n"*) tprt yqacTna, pacfioJlo]fleHIlble rlo BoBpacTaErdlo o'I{cx:

.a) o6.nac:rr, n xor6pofi BaBr4crdN{ocrro'p," (orc*) 6rrrrar(a H JIItIreftHofi (d,o1,-/d'Gon11

- 1); 6) o6lacrE,f n Horopoft BaBr.rcrrNrocrs o'p." (o'"g,) cy_u,ecrBeEr{o rrerlr{Hel{Ha'

Ho cyqecrByer BBar,rN,rHo oAHoaHaqHoe cooTBercTBI4e 6r,rcx ll op." (0 l clrp"rldo^c* I
( 1);.n) o6.iraCrr, B noropoft scrr.r.ru[a op." IIpaHr[rIecKI4 HeqyBCTBI'ITeJIbHa

r( r.r3rfeEerrnro 6rrcx (cld1,rrlc16r"* - 0);
2) upegenr"o"' rrrui""rr'"o=r* (rrarcur,ranrrlr,rft paauep, Nroryu{r{ft 6rrrr, ea-

peILICrpI4poBaII rarflIa-rurr"cr,oioor) "ecura 
cna6o saBI{cIlr or d' vt Iy' r'r onpeqenr-

lr"" 
"ruu*roru 

o6paaorr serraquHofi yr"rroBoii aneprypbl cBerorrpl{eMsllxaD, rrpI{se['r

(opo")rro* := (0,2 -- 0,25) D; (6u)

3) rrtlruzMaJrbEr,re paaMepbr perrrcrprrp yeMblx Bcrrblrtrex

rrporl{r, Ber[susoft d - yrnoor,rM paBMepoM Aldcrtperrraall]lrr
paccroEEI,IeM Me)r(Ay ocs*, (D3y ; Soxa;rruofi unocxoctra),

(o-p:r)min - (0,06 --'- 0,08) d

orrpeAcJIEIOTCE, Ha-
rao6patHerrr,rn (r'. e.
npr{qeN,I

(66)

.(6e3 5'.1s1. r!;nynryar1r,rfi, r'o;rl,no 3a caler IeoNlerpIII'I cBerollpI{eNlulrHa);
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o,g'

Pllc. 2, I Basrcuuocu) perrrcrpr.rpye-
MI'IX pa3l{epoB BctrbrrxRll %er or IIc-
xoAHr,rx 5,,cx trPE paBr[qEbrx sEaqe-
lrrfrx D, cl trlN
a-d:oLLa D-ra ^'-4Q.6 - d : 0,ro, D : 2", I{: 314:
e -tl : 0,66., D : 3., -N: 19;
e -tl : 0,2", D : 4., l{ : 814;
0 - cl : 0,88', D : 4., _l{ : 19;
e-tI- 0"; D-180., lr-o

'Pr'rc. 3. Sasuculrocrr aaperr.rcrprrpo-
BaItELlx paBMepoB nclbrrril(il ApeI or.

trcxoAnoro o-r.* [nr D : 2", d :
: (),44", 1r: 1g
o 

- 6eB yuera $ouororo cBeqeurrfl HorrHor.o
rle6a 1{ oryHTyaqrrr-r r[rcJ]a $oroo":reHrpouon a
o3V;
6 - c yuerolr QoHoBoro cBeqeHrrfl Hoqnol.o
Hc0a i

6 - c ytrerotrI t[orronoro cact]cHrrn Hort]roro,
H06a u Qryr{ryarlrrr"r rrrrcJa $oroetrcrrrporrol

7ru

'46 48" 6uct

^4)^ 
o6nacrs fiI,IuefiEoft BaBucirMocrz dper _(dr"") EeBeJrufia u cocraBJrrer 0,11++ 0,3' rrpfi. D :2o, d,:0,44. OluaHo-oOirrru ,rurruo oAEoBEaqEoro coor-

BeTCT^BU-E-O-u"* U 6per BgaqtrTeJILEO 6OIbIIe: trpu Tex ?fie SEaSeHUfllI- D : 2",
d, : 0,44" oga rrpoCrr,rpaercfi or 0,05o p,o 0,7 - 0,8. tro ocrr orr.* . CregoBareJrr,Eo;
cBeTOr[pueMrruH paccMaTpIrBaeMOrO Tr{na trprrro,4elr AJrfl tr31\,repeHr{fl rrepeIIr(oBcr(trx
BotrbrrrreK B Ar4arraSoEe paSMepoB

0,1d<o'r.*{0,3D, (6u)

eclu yrrlrrr{Barb SaBr4cr4r,rocTb o'p." (orr"*) Upn o6pa6orr(e r,rcxoAI{Llx Aarrrrrrx, npr,r-rlel{ B Ar,larraSorre

0,2 d< 6r., { 0.,15D (6r)

4,,

4t

4z

/ 44/7,

rloirilro flpunurtarb 6,,., : dpn..
C"rrc;yer 1'alttite orrerrt'r'b, rITo cooTIrolretIIIo reiliAy 6,,,,. II d1,". Bpchlra c.ra6o

SaBIIOI{T oT DIIJII{ITLIIIHoC-TI,I BcIIbIIIIHI,I (uanpl,ruep, tlaHCI,ItrIaJIl]rroe paa.urr.ul€ o-prr
rrpm e: 0 n rrpv e: 0,5 rre npeBbrrrlaer 0,05'), r,r AJrfl Bcrrbrulex c clu{ecrBeH}ro
pa3Il],INII4 SHaqeIII4tIlII{ AJTJIL{n:rI4qHOCTtr nloiliI o Ilpr,rlreHfITr, o,(n}i 14 T)'}rie Hpr,rBylo
ope" (orr"r).

Teuepr,, HorAa .Br,rflBJrella 3aBUCl'rilfOCTb rroBeAerrrrn (tyuHqr,rn op,," (o-r".) or
napal{erpoB D, d, N Br,Ilroclroro 6roHa, ilIo}Ii}Io I,ICcJreAoBaTb BJrr{fitrrlre rla npor{ecc
perr4crpaqr,rr{ rar{rrx saxropon, HaH (boHoBoe cBerrelr,re rroarHoro ne6a, (t"rr;zxr},ur{rrro
qrrcJra tfotoa.nexrpolroB B QDV n Al,Icxperr,raaql,rrr crltlraJros. IJa puc. 3 nogi3aria:
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a) ra me BaBI{cIrMocrr, o-p"" (o'r.*) nplr D :2o, 1[ : 19, d:0,44, qro n Ha
pvc. 2; 6) to xe c yqeroM drouonoro cBeqeurlr EorrHoro ue6a (cocraBJrflrorqero
l;is @0Y-85 -2. {0? {oroanexrpon/u2.rpaAz.c1 ttlttrr nprr trJroura,qu sepxa.rr ,S :
: 16 n2 llpn d :0,44" a 1 : 70 sc -0,7 {oroalenrponon/ xauan) ; r) ro me,
qro r{ 6, c yuerou ryaccouoBcHrax Snynryaqufi qr{cJla {oroanenrponon (upu
aEeprr4u nepslruuofi qacrrrllbl Eo - 70rz aB u uprzqeJrblror{ napaMerpe,R - 0 --
-+ 100 r\r cyMN{apHrrft cseronoft uorox Ha cBeronprreMHr{He (D - 160 {oroe;rex:r-
poEoB grr ODV-85).

ILe prrcylrfia cJreAyer, qro yqer auax {axropoB npr,rBoAr{r R AaJlbr{efiuelty
(y-\yArrreHrrroD xapar(Tepa BaBIIctrMocTu opcr or 6,,"*, yMeHsrrrafl Ar{anaaou nrrse-ft-
Hocrr{. Ipuur,ruoft arr4x AouoJrEr4TeJrLEbIx r{cnax{elrlrfi perlrcrplrpyeMr,rx paarlepoB
flBJIflIOTCfl {lyKryaqur4 rrprr rrBMepeErrr4 troronoB HaH qepeEHoBcnoro, raH r,r {O-
HoBoro cBera. O4naxo AoJrE sepenxoBcnoro cBera B TIoJIHoM cBeroBoM rroror(e
I,IaMeHflercfl or aJreMeETa r( aJreMeury. floa'rouy cyqecTByer BoaMo?nuocrb r(op-
per{rrrponar6 BJrlrflr{r{e arux SaxropoB rrplr o6pa6orxe BaperrdcrprrpoBaHrrbrx cI,Il'-
IraJroB Urv). A tr{MeHEo, trpr,r Bbrqzcrelrr4r{ xapaKTepr{crr4H Bcrrbrrrr}trr rro BbIpa}Iie-
rluau (2) cJre4yer trpr,r Eaxox{\euflrr. trepBr,rx r.r Bropbrx r{orrerrroB trporrBBo4r,Irl
CyMl'II4pOBaIII4e He IIO BCeM KaEaJIaM, a JII4IIIb IIO TetrI, B I{OTOpLIX aI{IIJIIITyAa ClIl'-
HaJra Br,Ilre nexoropoft uoporonoft. Ha puc. 4 noxaeaunr BaBr{cr{Mocru op." (o,,"*),
trpr{ paaJrrlqr{blx BHaqeur{flx rropora o6peaannn z, Pr.rcyuox uor(aabrBaer, rITo,
sell 6oJrr,ue BHarreHr4e nopora o6peaaur,rx n, Tev, 6,nr.rne Syuxqraa o'p." (o'r"r)
K 1l[eaJr];Hort (dper: drn"* ) upra lranux alraqerruaX o,,"-r, Ho r,r'rer[ 6o.nsrue o6-
JIacTb HeqyBcTBr4TeJrr,HocrI4 dper r( d,,rcx npg 6orsrur.rx 6,n"r. tr4uul,tl,I cJroBaMrr, rlpr.r
rtarbrx JHayeHJ4Rx d,,"* 4"nfl BoccraroBJreHufl ReJ[,rq t{rt.Lr 6,,9* no IlBBecrrlo-ft 6p",
6o.iree npr.rroAuhr BarrrcrrMocrr{ op." (dr,"*) c 6onr,ruralr noporo}r o6pesauun (ru 2 6),
npra 6o.usurr.rx d,n", - c MaJrbrM (t -( 2),@r,rsra.recnlrfi cr.rr,rcr eroro a$rlienra ila-
HJrIOqaeTCfl B TOtr[, qro npu MaJrr,rX pa3il{epax BcrrbrrrrHa HoHqerrTpr4pyeTcfr B He-
cnoJlbnux coceAl{rrx aJleil{etrTax, a Bce ocraJrblrbre DJIen[eIrrEI perrdcrprapymr ifon,.
I,I yqer ux n o6pa6orxe yBeilrlqrrBaer rxylroByro cocraBJrflrorqyrc perrrcrpupyer,Iolo
cI,IrEaJra, C"negonare.nbHo, r4r{eercn BoarroEiuocrE, o6pa6arr,rnarr, Baperr{crprrpo-
sal{ubrfi crarHaJr {1ry} c noMorqbro aAarrrr{B}Io1'o aJrlopr.rrrra, r,rBMeHflr nopor 06-
pesaHrra tx B BaBr4crrMocrr,r or Beruqr4ubr o',,"r. Ha puc, 4 Hpr{Bafl d uo;nyueua c uo-
Ilotqblo yxaaaHr{oro aJrropr,rrr\{a. Bragral,r, qro Ar.ranaaorr nr,ruefilrocrr{ rrprr aro}I
rlpocrl,Ipaercs or 0o 4o 0,18 D (6 r), a Ar4arraBorr, B r(oroporr BoBlrolr{Ho Boccra-
IIOBJIOIII4e B€JII4aII{HEI O'rcx IIO raalreperiHOii dp.":

oo(dpe"<0,3r. (6A)

I4rax,, cucreMarr4secr(afl rrorpertrEocrb rralvrepeur{fi p aaMepa BcrrbrrtrHr[ Mo]r(er
6rrtr nra6o yqreua c troMotr{bro nprrBbrx pwc, 2-4, nra6o nouueucrrpoBaEa upu o6-
pa6otxe Aanrrbrx c rroMoq,r,rc aAatrTr{Bnoro aJrropr4TMa, O4uanoraro Ee oguaqaer,.
qTO IIOfBJIfleTCff BOBMOII(EOCTb COBepIxeHIIO TOqIIOTO OIIpe[eJIeE],Ifl XapaI(TepI{CrvlI(
zcxo4uofi BcrrbrrrrHr{ rro r4BMepeHEbrM Beruqr4uarrn (o'y)rr", (oy)pr", [ocr(oJrbr(y cy-
IqecrByer Ar4cuepcr{fl orux BerrrrrtrE? BoarTrrr(arcr{af,, HaH 6bulo orMeqero Bbrmer.
Ba cqer rpex {qxropoB: paBJruqrrbrx troJroxreufift Maxcr,rMyMa Bctrr,rruru r Soranr-
sofi nrocfiociv (ro, yo), nawruwr {ouonoro cBeqeEufl Hoquoro qe6a ra {nyxrya-
qnft uzcra $oroarexrponos. 3rra nplrqr,rubr nprrBoAflr r( ToMy, qro trpu {uHcu-
po,BarrEblx pasMepax BctrhrrrrHrr o'r"* perucrpr4pyeMbre Berr{qr4Ebr rrMeroT paa6poc
6pu". Ecnz Mr{ BoccrauaBrr,IBaeM paaMep racxoguofi Bcrrbrrrrxr{ o-r.* no rrBBecTEoMy
BEaseEuro oper c troMorrlblo BaBr4ctrMocTrr dp." (or"*), To BoccTaEoBJIeEHafl BeJruqrlt-
sa ralreer Ar,rcnepcr.rK)

6r,c' : 6 p", I (do pn, I dorc*)

r4 orHocr4TeJrbrrafl trofpelrruocrr lIBMepeHHofi Benra.rrlgr,r drr"* cocraBrrr

, 6r"*
/I lrcx : --:-- :

' ultcx

IIa nrlneiinol,r yqqgrxa Banrrcr{xrocrrr
BaTeJILIIO,

/,,"* lu 6p."/o'p." : Ar."r,

(7u)

c1orrstltlo1.,,,, - \, a orrcx t o-perr ur cJIeAo-

(76)

185,

6r,,s, (d6p."/do116r.)
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Pttc. 4. Sasirclrnocrb BaperrrcrplrlloBaHrrLrx paSrlepoB BcrI6IIrr([ 6p., or l'IcxoAHbrx pa3llepoB

6f,"* npu pa3ilI,IrlHbr\ 3HaqeHIIEx rlopora o6pe3aHllfi n (\iltr D :2", t]:0'44', 1[: 19,

@ : 160 {otoanerirponon)
I{pr,rDa,I (-n.:n, 6-n:2, o- n:L, z-11 :6. HplIBa[ 0 no:ty'teHa c rlorlolllblo alanrlIB]lolo

,r"op,rrn n n 1Err"*) : n.r:rx (12,25-3r-ro11s1, 0), rAe olcr lrpal], ru [$oroelrr:xrporlouJ

4

Puc. 5. Otnocuterruafi [orpelrruocrb perlrcr-
prrpye\rbrx pa3}repoB -4p." (nprlane a, 6) r'r

BOCCTaHOBJTeHHbTX r,IcxoArrbrx pa3ilr ep oB A ,r"*
(rplrnne d, 2) HaR {ynHqua'pa3l\{epoB lr3o6paH{e-

h

zu

/ 4/ 48 Vu,,

Ha prao. 5 ronaaasrr BaBr{cr[Mocrrr oruoctrTeJrbublx norperuHocreft perrctpu-
pyenirx paaMepoB Apzr t4 BoccrauoBJrerEbrx tro ErM I4cxoAubrx paaMepoB .,4rrcx.

binr*, iro yuenraueulle qIlcJI-a r(aEaJIoB ilerucrpaqufl cyqecrBeEno yMeHbEaeT

,.rfrr"i, Ai"* (npa /[ : t9 xapaftre-pgoe- -B,aqegue trorpem'ocrtr Aucx -
- 70+'1.5%-, a'rrb, N :37 Aotc* - 3-+5%)' Brnrecte c reM cyrqecrBegrbrx
trBMeEeEI,Ift Al4atraaora, B I(OTopOM .4n"* Malo, He trpOlrCXOAtrT. PeBHOe BOApaCTa-

/Er{e [orpeIIIEocTII Ars* 1;.pw 6onr,rulrx Oilcx o6yciloBJlego yMeEbmeEIleM trpol'I3-

BoAEoft d,op"rld,or"* r{ rlporrcxoAl4T rrpl4 BEaqeEufix o'rrcx' olrpeAeJrEeMbrx coorEo-
LJ"r"*, iOj. goipurraEr{e rorpemrocrr,r trptr MaJrr,rx drr" o6yc.noBJlego pocroM

orrrocr{reJr;uoft uorperuHocrlt perrrcrpl(pyeMrrx paBMepoB /p:n (76) rpu suarre-

tty.flx, ran5(e yAoBrrerBopflrorqrrx (6). Tlurruu cJIoBaMrr, rpanl4qbr Arrarrasora, B

ItOTOpOM TOqEOCTb I/tsMepeHufl pa3MepOB BCIIbIIIIHIT IIMeeT IIpUeMJIeMLIe SEaqeEI(fi'

otrpe[efifieTgfi reMlt ]fie ycJIoBI{fiMIl'(6). 3ro rporcxoAar troroMy, IIro trpaBafi

rpigr4rla OtrpeAeJIfeTCfi yMeIIbIIIeEI{eM ItpyrLIBEbI BaBI{cI(MoCTu' 6p:r (dr6*) , r. O.

B ItOEeqEOM ffTOre yIJIOB6IM AI{aMeTpOM CBeToIIptreMEIIHa D, a ueaaa - pOCTOM

$.nynryaqllft upr,r pasMepax BcrIhImHtr, cyIIecrBeEEO MeEbltrux paBMepoB AIlCnpe-
,rr"rlry d. }Iran,-yneJltrqenl4e rrficlla HaEaJIoB peII{CrpaIIuu -If BilI'IEer IJIaBEbIM

o6pasoM Ha yMerrbrrreEue rrorpertrEoCTr4 IIsMepfleMblx xapafiTepucTlllt BCtrbIItrnE

aa cqer yMeIIbmeEl4E [I(ctrepcrll[ perracrpllpyeMblx paBMepoB. 3ro cyrqecrBerE6,
flocr(oJrbny oEtuAaeMbre pasrr4quE pasMepoB qepeEHoBclttrx BctrblmeH T-JII{BEOtr
or Bctrbrrrre6 p-JrtlBnefi EeBeJrrrr(E rr npu 6onlrroft trorpeltrEocrrl r[3MepeHtrff trpocro
Ee Moryr 6srtr o6uapylr(eHbl .

r86

1::

z_J_*
h



Bnrdop rapailrerpoB cBerofrprreMHrrxa
AJrfl raMMa-TeJrecroua IT-48

IIpu rr,r6ope orrrrrlraJrr,uofi reouerpr4r.r cBerorrpr,reMur{rta AJrfl raN{Ma-TeJrecxona)
IT-48, rrpeAr.raBr{aqer{Horo g.nn pa6orur B [r.ranaBotre oneprrafi nepBrrqrlbrx qacrr{u,
N7012 t013 aB, cne4yer paccMorperr, orrlltcaEgr,re Bbrrxe BaBr{cl{}Iocrr4 corx{ecr}Io
c r{Meloil{r4Mlrcfl AaHrrr{Mr4 o paar{epax qepeHxoBcnrrx Bcrrbrrrrer HaH ilucueft, r,rura-
qulrpoBaHnrlx p-r(BaHToM, TaH I{ flAepHbr,\ .nusnefi. Pa6orrr rro o[peAeJreHrtro xa-
pal(reprrcrrrx qepeHnoBcxoro rraJryqeErrfl IIIAJI rocpe[crBorr pacseroB il axcfre-
pIIMeHraJrbHr,IN{ nyreM BeAyrcfl y}ne Ha uporrrmeur'ru 25 ,ner paail[qHr,]Mrr aBrop-
cr(r{}rr{ RoJrJreRTlrBaulr, Pesynr,Tarbl rrccJreAonaglrfi trocJre[Er.Ix JreT rrpr4BeAeHr,]
s ra6il, {. Paarleprr Bcnr,rmen no 6onsmofi ra lra.nofi ocu o,c, o'?/rr Ar{cnepcr{fl 0Tr4x
BeJrr4rrr{rr 6*, 6, npuneAeEbr n ueft grr flepBr,rqnoro nporora. flocxolnxy BCe aB-
Topbl cxoArIrcfl Ha roM, qro Bcnbrrrrxrr or nepBrlqHoro nporoHa r{r,reror 66.ur,urr,re
yIJIOBLIe paBN'IepbI, qeM BCILImHI{ OT trepBI4qHOIO la}Il{a-HBaHTa, TO, CJIeAOBaTeJIb-
IIo, I4x paBr{epBI f,BJIflrorcfl onpe,UeJrflroqr4}rrr AJrfl nrr6opa nepxueii rpaHr{rIbr.
ueo 6x o grarror o ArdarraB oua p err4cTp arlur{ p aaMepo B .

ou,- lr,,.,n
'*'' 

I**

PaBMep BcIIbIIIIHr4,
IPAA

I,Icro.rH llrt

Ha6nrogcrlrrr,
Maynr-Xonruurc
Ha6nrogenun, KAO
Pacuer, Hillas
Pacver, flnsureil-
rrunon, Bignami

D,
TPAE

ofrtdr oa!6a

>* lgtz

=3.,10'2- lgtz
5.{0rl

2300

570

2300

2300

19

100

2

J

0,44

0,5

0,2

0.54L0,12

0,39i0,06
0,'r2J=0,12

0,5t0,21t

0,31+0,06

0,27r0,044
0,28t0,08
0,38+0,18.

r{ro nre Hacaercfl nrr6opa Hr4}fir{eft rpaHr{rlbr aroro Ar,ralaaorra, To Mr{Hr{MaJrb-
ELIe I'IsNIepfeNIbIe paBMepbI OIIpeAeJIflIOrcfl, II0-BI,IAI4N{OMy, Ee CTOJIbI(O pa3MepailIl4
BCIIrIIIIeH, CI(OJILHO I(ageCTBOI{ I,I3o6pa}Her-rrIfl BCtrbIIIrHrr, KOTOpOe CTpOI4TCfi Bep-
xanrgoft cl,IcTerfofi TeJrecxorra, rr cocraBJrfler AJrfl TeJrecxola fT-48 - 0,Lo,I4a
laQl. 1 cJreAyer, rrro Ar4alaaoH r{BMepaelrr,rx paBMepoB otr, o'.? [oJr?r{eu cocraBJrrrrE,
0,1'< oe, 6!) < 0,7-0,9'(7). Cor.nacHo Br,rpax{eHrrr}r (6) orpauuueurfl Ba cqer
r(ouequoro paBMepa Ar4cnperr{Baquu d AocTaroqr{o cila6br: [Jrr roro rrro6rr yAoB-
JlerBoprdrE ycJroBr{flM (7), gocrarouuo ntr6pars d < 1". Eolee cyrqecrBer{Hr,rM flB-
JIfleTCfi OrpaHI4aIeHI,Ie AI4anaSOHa CBepxy 3a cqeT yuroBoro paBr,repa cBeTorrprrer,r-
HranaD. tr4a ycnoulrfi (6) cteAyer, qro Heo6xoAr.rlrafl yrJroBar arreprypa cBero-
rIpI{eMHI4r(a [oJr]r{Ha cocratsJrfrrr; 2,5-3' r{ BeJrrdrruHa D : 2", [prrMeuflBrrraflcn
B rlpeABapl4reJrbrrErx aHcneprril,reHrax I{AO U,71, flBrro Hetrocrarosga. B orux na6-
JIIoAelrI,lflx 6rrllr nonyqerrbr pacnpeAeJrer{rrfl rrpoAoJrbHbrx or r,r lloflepesHbrx o'ry

paaMepoB areper{KoBcxrdx Bcnr,rrren IIIAJI c ouepr.rrefi -3.'L0r2 aB. flo-s[Ar4Mol,ry?
I4L{eHHO LICHa}HerrrIeM I43MepfleN{ErX paSN{epOB BcrrbrrllKr4 3a CSeT OrpaHUrIeHHOCTr4
yrnorofr anepryphr cBeronpr4eMHr,rHa crreAyer o6:nscnurE, BaN{erHoe pacxo}r{AeHr,re
r{BMepenr{brx paar{epoB 6orsruoft [oJryocr{ o's B nepBbrx [Byx cTponax ra6l. 1
rlpI4 xopoueNr corJracr4rr r4Br,reperrHrix paBMepoB uanoft troJryocr,r or. EcrecrneuRo,
ranoe rrcHall{eI{I4e B rrepByro oqepe[b cr(aaarrocr] npr.r Eaxo)fiAeErrr4 paalrepoe 6o"nr,-
ruofi no n yo crr a Jr Jrr{rrcoraga ua o 6p a}r{ eH r{ rr Bcnr,rurxr,r.

tr4rax, yrrloBafl arreprypa cBerorrprrerrHr4Ha IIoJrlr{Ha r4}rerb BeJrrrqr,rHy Ee N{erree
or oo ^z1r-J . u Apyrol4 cTopoHbr, AaJlr'Heldruee yBeflr,rqelrne ee HpanHe HelrieJrareJrr'riro,
I'I Bor rroqeN{y. llpu 6olsurux BHarreHr4flx yrnonoii aneprypr{ yBeJrr.rqr.rBaetca atil-
(lextr,rnnaa rrJrorqaAr, perr.rcrpar{rrr4 r4 perr.rcrpupyrorcfl Jrr,rn}rr,r c 6onrruuu upu-
IIeJrbllbrr{ rapar{erpoM R (upll D > 3', fi 2 200 u). Ilpn raxr,rx BrraqeHr4flx
npr4l{erlrr}Ioro napar,reTpa cr4irbEo BoSpacraer aHepreTr4qecxr,rii nopor perr4cTpr.l-
pyeN{brx .nr.rnueft r{, Har( rroxaBauo s [10], or6op ?-co6r,rrur,f cratroBr4Tcn rreBoa-

Ta6rrqa 1
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'Molr(EbrM. flobrolry xorfi qr{cJro perr(crptrpyeMbrx Bctrbrrtreft r{ BoBpacraer, Eo aror
pocr trporrcxo4r.rr aa cqer (EepaageJrfleMbrxD co6rrrrfr, T..e. orl{omerue cltruan/
rmyM rraAaer. Taxrau o6paaou, yBerrdqegue D raxme [pr[BoAr,rr n yryAlrregr{K)
.xaparreprrcrrrn raMMa-TeJlecnona. C.ne4onaterbno, yrJroBafl arreprypa AoJI)fiHa
.6urr nn6para pannoft 2,5-3".

Ilpuuan D '- 2,51 b", pur"rorpr* Borrpoc o arr6ope sl4cra I(aEaJIoB pe-
rlacrpar{rlu (uucna (DOy) B cBerotrptreMErrre y'f u pas,trepa Ar,rcfiperrlaaquu uso6-
pa)fieul,Ifi d. Sror nrr6op BJrr{fler HaH Ha xapanrep BaBI{cIlMocru 6per (6r.*), ran
u ra 4ucudpirarc aroft Berr,rqilHbr 6pe., o6yc.roBJreEEyro ilapaMerpaMr,I cBerotrpLreM-
fr{Ra.

IIp, {raxcuponauuoft aneprype D rrBMeneurre qucJla Ogy 1/ (ra canaauuoro
,c ErrM paaMepa Arrcnperr{aaquv d) BecbMa c.na6o BJrrirfier Ha xoA BaBrrcl{Mocrtr
,opeArrr4x ana.resuft o-p." (o'rc*) (cu. puc. 2\,ruo crrJrbuo sjr[flet Ea trucfiepcr{ro r(3-
MepfieMr,rx pasMepoR 6p.". Itar'6rr.rro ormeqeuo BLIUe (cu. tanxte prac. 5), npu
,d = 0,4 -+- 0,5o oruocr4TeJrbrrafl. trorpemgocrb BoccragaBJrr4BaeMoro Br{aqeHr4fl
r,rcxoAqoro paaMepa BctrbrrtrKrl .4,n"* cocranTflel :. (0-15y0) r,r npyro pacrer
,c yBefl[qenr4er\r paaMepa Ar{cnperrraaqrru d (rafu.2).

T a6 rn\a 2

D, rpaA .1, rpax Aucx,l/o

2
2
c

0,31
0,44
9,44
0,66

3-5
10-15

7 -15
30-50

t9

19

Ecrecrneuuo, arro orrpeAeJrf,rorqr4r{ 6arropoM upu ou6ope xapal(reptrcr rrn
oBerotrpr{eMur4r(a AoJrE(na 6rrm, BoBMo}r(trocrb orAeJreEIIrr.Bcrrbrlrren BJIeHTpoMar-
ErltTEbIX r(aCnaAOB OT fAeprrbrx Iro perr4cTprrpyeMbrM paSMepaM STIrx Bc[bIIrreH.

flocno.nlry paailrlrrrrt B paaMepax qepeqxoBcnl{x Ectrbrmex or SJrer(TpoHEo-

Sorounrrx r4 or fiAepHnrx .nusueft He rrpeBocxoAflT Eecr(oJlbl(ux Aecxrblx Ao;refi
,ipa4yca (cor.lacro pacuetart [4, 9l), a <co6ctseuEar)) Arlcuepcllfi paaMepoB'

Bctrbrm1ir, Boaur{r(arcrqas Ba cqer {nyxryaqzft B paBBurllltr JrrrBEff, orEocIlTeJIr,Eo
uara (xax trofiaaago s [B], 15-20Yo o'r cpeAnero 4,rn ua;rot uo.nyocra),.ro' fia6.
.cJreAyer rrs ra6r. 2, ueo6xogl,rMo trptrHfirs N j 37, d < 0,5o. _flpu 6onr,rueu
pa3Mepe Arrcxperrraarryw d (u, cne4ooare;Ibuo, trpu Meubrtrerrt y'f) yBeJluqeHr{e

.nr4cuepcfitr r{BMepfleMr,rx paalrepoB 6pe" rr Har( cJIeAcrBI[e DToro yBeruqeufie
trorpellrllocrefi. Aper' fr Ar"* [eJlaer ot6op 1-nzaneft_ueBo3Mo?r(EbrM.

Ha4rexut taxxte yqecrb etr{e oAEo coo6pameuue. flpr ua6lrogeuuflx B pe-
)r(r.rMe co[poBo]r{[eHrra o6renta, Horga ocb TeJrecnoua Bce. BpeMf EatrpaBJIeHa
IIa UCTOqHI4It T-I(BaETOBT CMeIItreHI,Ie MafiCI4MyMa BCtrLIIIIHu OT qeHirpa CBeTOIIpI4eM-

Er4r(a reM 6o:rnme, qenc 6onsure [prrqeJrbEr,rft uaparr,retp JItrBEff, I(an 6r,uro [ona-
aago B [10], nrs o6ecneseHr,rfl Ea4e]r{Eoro or6opa 1-co6rrtuft fi Aocraroqno 6onr-
uroft aSserrusuoft rrJrorqaAr{ perrrcrparl[u reo6xo4uMo perrrcrprrpoBarb JIIIBHTT

.c rrprrqeJrLELIN{ IlapaMerpoM 0 < A < 100 -+'1"20 M, qro coorBercrByer rrorlo-
Eterrr4ro Ma(CrrMyr\{a B0TIbIIIIHLI -0,6 -- 0,Bo or ocu cBeToIIpI(eMI{IIRa, T, e. alep-
ryprroMy yr;1y '1",2-1 ,6o. 3nauur,. BlryrpegEfffi rpaEtrIla sneuuero RoJrbIIa

{oioymoxtuteneft (6.irrxafiurelo H fipafM cBerorrpl{eMll,Il(a pflAa OeD AoJI}r(Ea
orcroarb or ocI,I cBero[plleMnraxa 6onr,ue qeM Ea 1,,2-l,6".IIpu {zncupoBauuoM
Buaqeur{rrt yr,ironoft aneprypbl D : 2,5-+3"' aToMy ycJIoBIIIo coorBercTByeT
N > 37 (naufnuep, rl.pu d:0,44o aueptypl{fi yrol 6ea BEeIrIEero noJlbqa
coiraarr 7,46o g,nn' {9 raua.roB Lr 2" atts 37 Hanalon).

Taxrant o6paaolr, Mbr trpl{xogllM K ycJroBuro d { 0,5o (u, sEaqur, N >^37),
T. e. H orpanrlqeHl4lo Ea paaMep Allcaperlasarlutr raao6palxeuux cBqpxy. Orpa-
11l4se1114e Ea aTy xapaRTepI4CTI,IKy CIII4Sy BOSEIII(aeT €CTOCTBOEE],IM O0paSOlI'
trocnoJrbr(y: t) c o4rofi cropoEbl, c yMeEbItreEI,IeM paaMepa d neagparlrqHo yBeJrtr--
qrrBaercg qr4crro (D3y /f, rrro trpuBoAnr r( peBr(oMy BoBpacrauurc rpyAnocrela
B ar(cnepr4MeHreT cBEBaEHbrx c or6opolr OEy, RaJIE6poBItofr. rrx, o6ecileserl,IeM
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cra6trrbEocra ax pa6oru r{ r(ourpoJreM aEo4Ebrx ronoB, 2) c 4pyroft croporbr

-xapar(TepucTl/tKu cBeTotrprteMEtrr(a, [ocTaTosEbre [JrE BbrAeJreHr{fl ynrannefr
ua {oue p-runueft uo $opue u paBMepaM zao6paxteuufi sepennoBcxoft scnuurnz.

Vqrtrrsag Bce trepeqtrcJleHgBle coo6pamer+uff, cJleAyer, tro-BrrAr{MoMy, ocTa-
.EoBtrrbcfi Ea quqre (D3y nf :37. ,(aruueftmee Eapar(EBaEue ql,Icila aaHaJroB
perrrcrpaqrm Bpff[ llr. qerecoo6paauo.

SaKJrroqeHr4e

Taxuu o6paaou, reoMerpuqecrue xapanTepr,rcrr4r(u cBerotrprreMnoft auuapary-
'pbl faMMa-TeJIecKoIIa oaaBbrBaroT ctrJrbEoe BJrrrflEue Ea xapar(Tep rrpoqecca perucr-
paqutr uao6paxreuun uepennoncxr{x Bcrrrrmen TIIAJI, Ea crerregb [ocroBepuocrr4
.uaMepEeMBIx xapal(Tepr4cTr(n BctrbrmKr{ u fian cJreAcTBr,re Ea ToqEocTb r{sMepfieMbrx
xapar(reprrcrun IIIAJI (rur uepnrqsoft sacrrqbr, EatrpaBJrenue trpuxo4a, trptr-

. 4enrurrft, naparvrerp), floaromy rn6op paaMepoB oJreMerroB cBerotrpueMEr,rra
.noJllr(eE trpouBBoAr4TBcE c yqeTOM r(ax AarrHbrx o pasMepax qepeEHoBcKux ncun-
.rtreK, TaH v Btrrl1tfiEllfr rxapaRTepr4cTr{fi cBeTorrprreMrruHa Ha orrpeAeJreEr{e pasMepoB
-,Bclrbrmr(tr. Taxoft asatra tror(a3r,rBaer, qro AJrfl raMMa-TeJrecKorra, upeAHasEa-
-qeHuoro Ans sa6nrcgeuufi n o6racru anepruft 'nBaEroB E :'1,0r4i0,, ,B
.(r uacruocrrt, F,Irfl. IT-58 HAO), uara6oree rpeAuoqrureJrbnbrM ssrsercs 37-
'.fiararbsrlfi cnetoupzeMHr{R c BEerrrEI4M ArraMerpoM D :2,5 -+- 3o, qro coor-
BercrByer ,paBMepy Arrcxperr{Ba4au d, : 0,4 +- 0,5o (4nr racnoJrbayeMlrx rra

-aroft ycrauoBlte cBeroBoAoB c rrrecTr4rpaurrbrM BxoAEbrM onrroM r/r KpyrJrbrM Br,r-
xoAoM d,:0,44" a.rra @3V-85, @Oy-74, @EV-130 nnu @3y-140). Taxofi

"{BeTorrprreMulrn o6ecuequBaeT BoBMo}nEoCTb rrBMepeHrrE paBMepoB BcflbrrrreH
a Auarrasone or 0,05-0,1o 4o 0,7-0,8o upra rouxocrrr oilpeAeJreur{f, paaMe-
poB. Bcribrlrltrd -0,03o B fir{atraaone 0rl-014" yr. u0,L" B Ar4atraaoEe 0,4-0,8o,
-a raxlr(e Aocraroqgo 6onrruoft aleprypEbrft yron (-2o 6ea Buerngero Ho.nrqa),
-Ee cEu)fiaroqufi a{{errussoft trJrorqaAu perrrcrpar{rrra 1-nunnefi.: Arrop BecbMa trpr{BnareJlerr A. A. CrerauflEy Ba HetrBMeEEoe BErrMaEr(e
.n pa6ore, JI. I. ,(eneur(o - Ba rroJresubrb o6cyx4euua.
Maft 1986 r.
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TPAHSIICTOPHbIE K JIIOTIEBbIE CXEMbI

IJIfl AJIEI(TPOIPIIBOIA IAMMA-TEJIECKOIIA

B.I'. IIIuton'

Pacctuorpeum oco6eunoctr pa6otrr rpaHalrcropoB B nJrroqeBoM pemrrMe, ,{ar. auarra'
trorepb Molqrrocrr( B aJreMeuTax BrloqeBbrx cxeu. Onzcanbr trpuMepbr culrreaa cxenr gpatoepon"

c (fyurqr,rarr.rra Barqrrrbr MorqgErx-rparrarrcropoB or lreperpysor. flputegeua MocroBag cxeMa ArEr
yupanuenua oJle$TpoABrrrareJreM IrpIrBoAa raMMa-TeJrecRotra.

TRANSISTOR GATE CIRCUITS.FOR GAMMAI TELESCOPE ELECTRIC DRIVE,
by .V. G. Shitou.- The peculiarities of transistors operation in.gate mode are tliscusseil.-

Power losses in gate oircuit elements are analyzed. The samples of driver circuits synthe-

sis with overload protection high-power transistors are clescribetl. A britlge network for'
gamma telescope step motor control is proposed.

B uacrosulee BpeME aBToMarIIsaIIuE Itrupoxo BHeApEerCfl B pasilusEblg.

. o6racTr,r EayqEbrx.IrCcJreAoBaElIft u texsunz. OupegenflIoqari poJrb B aroM trpo-

[ecce trpr[EaAJreE(rar anexrpuuecfitrM cucTeMaM aBroMar[qeckoro peryJlupoBaEtrs-
fioaro*y oco6yrc Barr(EocrB upuo6peraror BaAauI4 yMeEbIIreEI(r ra6aputor l['
Bece, troBbrruellus ttII[ u yryqrtreuus 6rrctpo4eftcrBr{ff, a. TaItE(e EaAe}fiEocrrr
paBilurrEhrx AireHrptrrrecfir{x peryJrEropoB, B qacrirocrrr aJrel(rpotrptrBoAoB [t].
-Bonrmze 

trepctrer(TuBbr B aroft o6racrtr orr(pbrBarorcr Ea tryrIl mtrpoftoft saMeEbr.

Trlpucropubrx ycrpoftcrB tr aJrenrpoMamrluEbrx ycrrJrrlreJreft rpauallcropEbrMu..

flanee ouucas tpauaucr:opublft aJIeATpoIIpuBoA, paBpa6oTausrrft An.g raMMa-

TeJrecl(otra BSaMOE AJreI(TpoMarnlrEEoro.
TpauaucropEbre aJreHrpotrprrBoAbr r(Meror pEA trpetrMyqecrB trepe[ rpaAu-

qtrogEbrMu rl{plrcropuhlnru, a uMeEEo [2]: otcytctBylor rpyAoeMltge (u goporo-'
croflrr{ue) aJleMeurbr trprruy[rrTeJrbuofi fioMMyrarlufi; trpu Bblcofillx qacrorax

noMMyrarlurr MaJryro IIepeMeEEyro cocraBJIrIrOqyIO rOI(a flr{opfl MornEo troilyquTr}-
6ea npurrreueEllfl peanropoB; tro Tofr xe rrpuqrlne uau6o.nrmafl cxopocTb pelyJltr-
poBaEuE orpasuqr4BaeTcfl ToJrblto trocToEEEoft BpeMeEI4 EBuraTenE; BcJIeEcTBIre'

sbrcoHofi .{acrorrr r(oMMyraqr{u (go 20 fiIq I,r BbrIIre) orcytcrByror ar(yorlrqecltl{e-
IroMexrl B sByI(oBOM AI,Iatra3OEe.

flpranaeneuue rpaEBI[CropoB trpLI 6olrruux Hallpfi]fieuurlx In TOHax uptrF-
qulrrajrBEo rrSMeEEeT r{AeoJrorr(ro ytrpaBileHufl ltJrloqeBblMrlt cxeMaMtr; oKcIIJIya-
TaqtrOEEarI EaAe?I(EOCrb, MaJIaE qyBorBtrreflbnoorb n paB6pocy trapaMerpoB
aJIeMeETOB I{ Er[3r(I(e trOTepu B aJreMeETax flBirffrcTcE B tracTof,qee BpeME ocEoB-
EbrMu npureplrEMtr Irpu paBpa6orr(e cxeM.

AJrs:uan6xuofi axcutyariquu KJrloqeBbrx cxeM AoJr?r(Eo 6brrB BbrtroJlEerro

EecHoJrbr(o ycJroBr{fi: trorepr.{ IIepeHfiroqeEEfi. Ee EoJITI{EET BbrBbrBarb HeAotrycrtrMo'
Bbrconyrc reMtrepaTypy Kpr4craJlJra, Bbl6pocbl rlatrpfi?fieuufi, _BaBr{cflqr{e or cr(o-'

poortr trepe1Jrrcqegufl rr BbrrroJrgeggoro MogTarfia, Ao4lngbr 6utr s AolrycruMbrx
EpeAerax, a ycrpoficrBa yupaBJreyfi-tr a Baqrrrbr AoJrlt(Ebr coorBercrBoBarb coB-

peMeEEoMy cocrofiErrlo rexEulttr [3]' 
.

l. Ilorepu reperrroqeHrrfl B ftrroueBofi cxeMe

florepz trepenJlloqeutrff B TpaEBIICrope CftJIaAbIBaIOTCfr flB trOTepB B trpoBo--

AEqeM COCTofiEuII, trorepb trpu BltIlgqer;frfl. fr trorepb trptr B6II(JIIOqSESU. f[ptr
trpuMegegr{rr coBpeMenEbrx 6lrrroJrepubrx rpauaucropoB trorepu BnJIIoqeEIrE co-

Cranngror oI(OlTIo 70o/o oflryzx Irorepb trepenilIoqeuus, B ro BpeMfl ItaH troTepu.

Br,rKilIOqeEuf - rOJIbr(O - 300/o
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florepra nepexrroqeHr{8, r(oroprre B r(oueqrroM r{'lore oilpeAeJrsror }raRcr{N{aJrb-
r,rryro BoBMolrtHylo sacrory KoN[Myrar{rrrl TpaE3r.rcropa 6ea oxJraAr{TeJrfr, BaBrdcfIT
E ocr{oBHoM or ycrourft al(ctrJryaraqr,rr (uauparxenr,Irl rrrrratrr4fl, Tor(a Harpyar(r{
tr Ap.) r4 or crroco6a uepexnrcqelrr{fl Tpauar4croprroro Rrrloqa, ytrpaBJler.Ir{fl ero
.5aeofi r4 myl{rr,rpyrcrtrero [rroAa [3]. llourrmeur4e 3arpar Ha aJIeMeErbI B qersx
yIrpaBJIeHr,rn 1aaofr" rfo]fier 6r,rrr cfiolrneucrrpoBa]Io yr{eubrllerrrrerl qr,IcJra aJIe-
MeHroB o uorquofi qacru cxeuu [4].

florepra, BbrgeJlalotr{r{ecfi r{a HoJIJreHTope HrrorreBoro rpauar4cropa B rrpoqecce
Bxrloseurlfl, BaBtr{cET or [3]: Tor(a Harpyanrr B MoMeHT Bxrloseur{fl; Iralprr}r{eHlrfl
rruTaHr4fi; cr(opocTr4 HapacraHr,Ifl noJlJrer(Toprroro rona; BpeMerr[ Boccrar{oBJrerrl{fl
.o6paruoro corrporrrBJrer{r.rrr [r{oAa, rrrynrr,rpyrorqero trarpyBny; ne.tru.rr4urr o6-
paruoro ToHa orr(pbrToro Ar,roAa, rtrytrrr{pyrcqero HarpySr(y; Haflr4sI,rfl qerefi
pa3rpy3ltr4.

Ec.rrz rpauBr,rcrop BnJrroqaercfi 6rrcrponapacrarorrtrrlM 6asouuu ror(oNr, ro
IIOBLIIIaeTCfl CI(OpOCTL IIapaCTaHIIfl I(OJIJIeI(TOpHOIO TOHa II OAIIOBpeI\IeI:IIIO yMeHL-
rrraercfl Ar4traN{[qecnoe Iralpfl?Iteur{e rracbrrrlenrag. Pannlre rrMeJrr4cr, cor[Herrrrfl
a qerecoo6paarrocrx raxoro ynpaBJreHr,rfl, Tar( xan orro npr,IBo,qrdJro n 6o;rr,runrr
o6parnr,rrt roHa[,I rlyHrr{pylorqero Ar4oAa B r{HreptsaJre Bpe}reEr{ BoccraHoBJrel{rrfl
ero o6paruoro colporr4BJrerrr.rfl. B nacrosulee Bpelrrr roKaaalro [3j, sto 6.nalo-
Aapg raHoMy (E(ecrr(oN{y) yflpaBJreHr,rro norepr,I Br{JrroqeHr,rfl ]r rrTore yNrer{brrraroTcfl
aa cqer yMeHblxeHrrfl Bperreurr Bxflroqeuufl, rrecMorpfl ua 6o.nr,ruoft <cnsoauofiD
TOH.

floteplr, BbIAeJrrlrcrqlrecfl rra r(oJrJrenrope HJrroqeBoro rpar{ardcropa B npoqecce
BblrtrloqeHl4fl, BaBr,IcflT ot [4]: ueilfiqflHll ToHa HoJrJreitropa B Nlolferrr Br,InJrloqe-
EI{8, aMIIJIIITyABI IIa[pfl]r{ellr.rfi nOJrJreHTOp - SMuTTep, BpeMeHr4 CrraAa fiOJTJIeH-
'TOpHOIO TOI(a, CKOpOCTT.I HapaCTaHrrfl Harlpfl)r{errr{fl r(oJIJreHTOp-D},rr{TTep,
IIaJIUIIUE CxeNIbr paSrpy3r(r.r.

'Altrnutyga Harrpfl)neHr,rfl noJrJreHrop--BMurrep rrpr,r Br,lnJrro.reHlrr,r recrro
cBflBarra c BpeMeHeM cnaga r(oJrJreKropHoro ror(a. Ec;ru'r'panar{crop, pa5orarorqr.rit
c Harlprrlr{eulreM rrr,rrar{us 400 B, er,rn;nro.raer ror( 10 A aa 100 uc, ro aro coor-
BercrByer cl{opocrr,r r{BMe}reHr{fl roxa 100 A/uxc. B ycrpoficrne raxofi rpaHBrdcrop
Haxo[]rrctl, HaH rrpaBr{Jro, Ha oxJra4r,IreJre - ner.re6extHo Ha rrenoropoNr pac-
croflEl4rr oT paBBflBErBaroqero noEAer{caropa rr myETr4pyrorqero ArroAa. Peaynr,-
Tldpyrotr1afl napaBr4rr{afl riru[ynrr{Brrocrr, aroft qerrrr r(oJrJrer(Toprroro rora Mo}ner
,6r,tTr,, Harlpr4r,rep, 200 nl. IIpu 6r,rcrpoM Br,rnJrroqeHr.rr{ rpaHBr4cropa rra KoJrJrer{-
rope BoaHr4xaer unr6poc Hanpfl,{er{r{fl (100 A/uxc.200 sf : 20 B), qro co-

.cTaBJrfleT ue6onruryro Berr4quHy AJrff TpaH3l{cropa, nrrraroqerocfl oT I4cTorIHuKa
400 B. Ho ecnu flapaJrJIeJILIro BnJTrorrr4Tr, AectrTr, TaHr4x rpanarrcropoB, ro rlo-
ryqtrM nn6poc Harrprr,ner{rra (1000 A/uxc'200 nf) : 200 B! Iloatouy rpu
rrpoer(TrrpoBarrlrr,r cxexf, rrepertflroqatoqrrx 6onr,urrae N{orq,rrocrr.r, paapa6orunx
loJrlr{eu nrr6r4patt cxopocrb BLIItJrIoseHI4fl rpalr3r,rcropa c yareroM r4I{Ayr(TL{BI{ocr[
Molrra)fia. Itpoue roro, upLI rroAaqe n 6asy rparrBlrcropa 6o.nr,ruoro Bbrr(Jrroalarc-

. ilIeIO CI4lEaJIa C IIeJILIO yMeIIbIUeEI4fl BpeMeHLI BLII(JIIOqeELIE ilIOII{HO [OJIyquTb
rax gaar,rsaeur,rfi <xnocr) ItoJrJreKTopHoro roxa, o6ycnosfleuHr,rii I{eocrroBHr,Itrll
HOCT,TTeJTflMII 3apflAa, qTo TaHlr{e BeAeT I( IIOBbITTIeHT4IO [OTepb,

2. Cxema paarpyaxr4

Cxerta paal'p\ranll (puc. 1), Horopafl Molner ycrarraBJrrdBarr,cfl B noJrJrexTop-
uofi qeura HJrro.reBoro rpar{ar,rcropa, pelraer aa[aqy Saqr{rr,r rparrSltcropa or
BbrcoItI4x [.LIItoBLIx uouqnocreft B reqeHr4e rrpoqeccoB [epexJrrorreuur. Hporre
toro, cI4JrbEo cHlIi-HaIoTcr paArrorror,rexrd, TaR r(aR 6r,rcrpr,re r,ratreuerrrrfl ToKa u
rla[pfIE{ef{I{fl He lrola,qalor rra ilpoBoAa, coeAr,rHflrolqr4e rrarpySr(y c xnrouenort
cxertofi [5J. .(poccens,L orpanLrqI,IBaer cxopocrr rrapacrar{r{tr r(oJrJrer(ropHoro
roHa npl{ Bxrloseuuu, a HoEAer{carop C orpanurrrrBaer cr(opocrb rrapacraurrrr
Ira[pflilter{ItE rra KoJrJreKTope [pr,r BbrltJlloareEr4r,r rtJlloqeBoro rpauBr4cTopa. [poc-
'cem, L paapfl,{{aercfi qepes A:r,IE VDI r4 pearlcrop R_I, xon4eucarop-C paipa-
)ftaercn nprr fipoqecce BKJrIoqeHr4fi qepea pearrcrop ft2. E.narogapr arrrNr rtrera\{
rrorep14 fiepeHlIoqeHI4g rrepeEocflTcfl r,r3 TparrSr,rcropa B flaccr,rBrilbre DJreMelrrr,L
'flpnuep pacqera rapar'rerpoB L tr c rroflcrrflercs c noMorq,bro pnc.2 ilpr,r ycrro-
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Prrc. 1. cxerra paarpygr{r,r rlraH3ncropa flpu fleper{Jrroqeulax (A - nprr Bnfiroqeuiln, B -rrpr,r Dbrfirroqeuirrr) (o) r{ ee BJrrrrrHrre ua noreprr P 16;
ll]rpuxoBbrNr.r Jrr,rHir'n{lt roHa3aHbr lorcprr 6ea crc}rbr llaBrpysnE

']

Prrc. 2. It npurrepy pacrrera napaucrpol cxelrLr pa3rpyar{rr
( - npuu('cc BliJro,rclurfl; 6 - ttpouccc BbtHJuo,reHlrtl

Br,rflx, qTo BpeN,Ifl trapacTaHr{fl RoJlJrer(TopHoro Tofia npl{ BnrIoqeHr{r4 TpaHsrrcropa'
Ee [oJr]r{Ho rrpeBbrrrrarb 0,5 uxc, a Bbr6poc Hanpfl}r{eHr4ff Ha KoJrJreKrope npr4
BbrfiJrroqeHr.rr4 rpaHsrrcropa u7 < 50 B rpr4 Bper,reHr{ r{apacrarlr'Ifl r{arrpflE{eHr4fi
noJrJler(rop-aN{rrTTep I rfttc, I-Iaupr;rienr're [I{rar{]4fl Ucn : 350 B, ToH Ha-
rpyar{I,r Ic:44:

. U cF.O ,5 350.0,5
1c *^*
I .l

,. _ jc *u*'l _ _:l_ _ [].ot \rh,([).U"s)-Ut 350-i-50

C,ne4yer aar'rerrrrb, qro rJprrMeEeIIr,Ie cxellbl paarpyar{rr tpe6yet [onoJrEr4-
TeJrbHbrx nacc14DELIx aJIelleI{TOB C 6Olr,rUofi llolqtrOCTr,IO paCCeI'IBaEI,Ifl.

3. Cxeua orrrr,rlraJrbrroro ylpaBJrerrrrfl
MorllHbrru TpaHSrrcToporvr 

-B pemnMe [epeKilroqeHrrfi

HU}Xe LrBJrOilielra HOI{U,eI1LII4A OIITI4NIaJIbIIOTO yilpaBJIeIIIIfl ]IoIqI{IJIIII ITJIIO-

qeBbrr,rrr rpaEBr{cTopaMlI [4, 6J,.uoanonnrorqafl rre ToJrbno Bn.rrroqarb I{ tshlKJIIo-
yaTb DTI| S,TerreHTEr, Ilo laHi,ric 3aulr4ulaTb u-\ oT neperpySoH, lI onIICalrbI npj4H-
qr,rtrr4aJrr,r{bre cxerrbr, paBpa6oraHHbIe Ha ee ocrroBe. B erorl cryqae cxerly pa3-
IpyBI(I,1 npu BHJlloqelll4tr CJIeAyer npI{I'I0EarE, roJIt,Ho IIpI'I oqeIlb BblcoHux sac-

I
ltr
lc

TOTa X ltorrrryraqr'ru.
Ha pnc. 3 npe4ctanJlerra rrlnoBafl

BbIpa6arI;IBaer crlrHaJr rpeyroJlbHoii
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cxeMa HJrroqetsoro peryJlflropa. Ieueparop
$op,urr raxToBofi qacrorbl. 9ror cr.rrnal.
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?uc, 3. Tfi[osas .cxerra fiJrroqeBoro peryJrsropa
1-rtHellaTop,2-ilrllporllo-Illrryrlcuuftl{ol1yJflrop,3-inorqutllirparr3rrcrop,4-gpairrep,S-ojrofi
Szlu-lI{TbIi 6-IrBMeHcI{I{c rlacrmbl, 7-u3iueHeHue A.[[TeJrbIIocr[ x]rnyJrbca, S-Dr,IHJroqcHue, g-cxelra
lill:)aBreHIrtr, -70 - tarlBilIlilqccltafl pa3tsrr3Ha, 11 -- peryilrrlloDailrre lJrl,trc,{rrl{ocrrr rrtrtr}'.]lbca

CPABHI,IBAETCE B IXI4POTHO.I4XIIIYJII]CHOI{ I\,IOAYJI'ITOPE III il]I,T , rrOCTPOEIIHON{ ]IA
ocl{oBe Horf[aparopa, c ylpaBJrflrorqr,IN,r Bxo[r'Irrr]{ Harrpfl}IteHl,rerr, npr{ eToil{ Ira
BbIXOAe IiOIIlapaTOpa BOSHI{HarcT r4r{nyJI},CEI, rlOAyJItlpOllaHIIhIe Iro AJITTTeJIbHO-
'crra. TaH Har( BLIxoAuoft rox o6r,rsrloro xoMrraparopa r{e npeBr,rruaer [ecflTr(oB
1\.fr4JrJrr{arlrep, a AJrfl vnpaBJreHr4fl N{Or[Hr,rN{ rpar.rsr,rcropou rpe6yercs ron 6ae6
nopEAr(a eAIrIrIlq al{rlep, nrrxo4noft cl4rrraJr norfflaparopa [oJr]rien 6rrrs ycltneu.
3ta aa4aua BETTIoJII{flercfl corJracyrcrqrrM fiacnago},i (apifinepou) . Brox aarqzrr,r,
nxogrrqnft B cocraB gpafinepa, HolrrpoJll4pyer paaJrr4qnrre ror(r4 rr Eaflpfl]fiegr{rr
I{ IIpI4 B6IXOAe l,rx 3a rpaHrrl{bl Aorlycrrlr{brx npr,rrrr4traeT xfepbr c r{eJrbro r{cltJrro-
rreulafl olracuoro cocroflrll{fl r{otlluoro rparrar,rcTopa. Br,rxognrre crrrrraJrr,r 6"noHa
saII{I4TLr }roryr noa4efictnoBarb Ha paaruqHbre roqnrr cxeMrrr yupanneuran. tr4a-
j\{eEeElrfl qacToTbl, N{aHCL.rN{aJIb[IOrO BpeN{eEr{ BnlrosellHoro cocroflHr,rrr Tparrsr{c-
ropa r{JIr{ 6r,rcrpoe BbrHlIoqeHI4e ero Moryr Barrlr4rr{Tb nrorqnrrft rpauaracrop
(n no4xnroueugyro H HeN,ry narpyaHy) or rreperpyaox [6]. B aasrrcuMocm o, o6qet
HoIrrlenqulr ycrpofictna [pr4Me[flrorcr 4pafinepbr c raJrEBaur.r.recxoit paanaanoft
ri\{e}r{Ay cxeuofi ytrpaBJrennfl rr crdJToBbrM Hacr(aAol{ ranra 6ea uee.

,(p aft aep up eo 6p aa ye'r rtorqurrfi xJrro.ren ofi rp arrar,rcrop s 6wcr a6milbur,rfi nn ros.
Tpanaracropu VTz u vrs (puc. 4) o6paayror 6,crpo4eficrnyrcrquft rpr.rrrep.
Ecrra ua nxog El Droro rpr.rrrepa roAarb rdMrryJrbcr;r c a*unrry4oft 5 B (TTJr-'ypoeeus) rr AJrlaTerlbl{ocm,ro I unc, ro 4pafinep [epexflroqaercfl Bo BnrrroqeuHoe
cocrofiIrue. VT4 otxpttBaercfl, n n 6aay VTG reqm rox. Irro6r,r BbraBarb rrpoqecc
BbIItIIO_s^eHI4l' I{yHtIIo IIOAaTL I,IN{IIyJI]iC C yHaBaHHbIx,II{ BbIIIIe IIapaMeTpaMrd IIa
:exog 80. Tax xan Bo BnrroqetrEoM cocrofi:r.un vr2 r" ,r""rrq6n lr la6oraet
B_pe?fir4r,re reHeparopa ror(a, a guoI/'t vD2, vD3 tpeSorBparqaror lIacbrrqerrr4e
VT3, rpmrrepy rpe6yercr Merrbrtre 100 uc, .rro6r,r ,p, rroir.ynrrer{r4rr KoMarrlbr
(BbrItJrD frepclZtlr in_nrtxJlloqeflHoe cocroflHrre. ffam ro.rrsxo if S Banpoercr, Ha
'oaey VT4 uepea ,R7 flo[aercfl BctroMorareJr];Hoe orpr4qareJrbHoe Hatrpfl?iletrr4e.
I1g"I" BaBepmeur,rn BpeMetrr4 saAepffinr4 Batrrrpaur,rn vri or*porrcfl rpan3r.rcrop
vT5, u qepes ApocceJrr, trporeKaer orpr4qare;rrnurrft rox 6aarr gna'6rrctporo
BLII{IIOYeHI,IE N{OII{EOIO TparrBIltCTOpa VT6,

3ta--Ipocrafl oclroBuafl cxeMa Molr{er 6rrrr npeo6paBoBana BnrroserlueM
ry4oAa I?Q " [pafinep, cregarquft Ba crerrerrbro Hacrrrrr{eHr{E rpanarrcropa vr6.
[uoa VDG rroAtrep]r{I4Baer noJro}nr{renrnr,rft roH 6aasmpa"ardropa Vf O Ha ra-
noM ypoBrle, vro6r,r Bo Bcerr Auatrasor{e Sa4arrHbrx cuase[r,rft ,u"pyr,,, Tpar{-
sl4crop VTG ocrasaJrcE B cocrofltrIal4 HBaBrarracbrqenr{fi. flp, Tar(oM yrrpaBJrerrr,rrl
BpeMeIIa BHilIOSeHr4fl LI BLIlt.ltloqetrufl nO.lryqarcTCfI NfaJIr,IN{rd, O6eCUesraSaerCg
6esolacnas pa6ora Bo BHJrroseEEor{ cocToflHvrttl a.r'ax}rie oroyrcrBrde Bilr1tr1r4tr
Iotrycr{oB aJler4ellroB Ira ilapal{eTpbr rreper(Jrroqeur,rE, florpe6nenlre TaHr4M Apaft-
IlepoN'I TOKa OT r{CTOqI{rrHa [r4TaHr{fl rrpr{ Hr43r(rrx ToHax rrarpysHrr cl4JrrrHo yMeEb-
IlIaercfl. CneActnr,rer'I aroro EBJIEercfl rroBbrrrreHrrr,rft I{IIA ,pla ,rrasxrax Br,rxoAHr,rx
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P.tc. 4. Crerta gpalinepa, yflpaBrrL:-
llolo IillItyJIIiCalllI

IIITIITT\0BLrlilr rltlrrrfltrrr trso6pnrtculr Ao-
trOJlllll1cJilrIlbIo ll,ltetrI0IlTbt, SitcllcHTbI cc llBeL-

Ao!tiol"l IllJcrHaBIIa(IeHbI [Jifl 3aII(lr1.bl or ]lbl-
roAtt llll Hzlcb[]icHIIfl. Olrlcttut;e Il 1( Iicro'
v l_)1 . 2, ,J, 4 -- KII518A" \/ D5,t:; -
Iilllt\l.DL,r: V't't. 2 

- 
Ilf il,l.SA. vT3 

-A ?iril.l . V'1',r - fi'?8t5;t; VT5 - ti'182iil;
t,T6 7'ti:135 - {i3

Prrc. 5. (Dparrrcr'rr cxellbr 4pai'inepa
AJrrr pacqora noporoBofo Earlpfl}I{eHrrs

rroulrrocrfl r. Pa6ora rpallsrl0rop a'
B I{BaBI'IHaCLIiqeItlII'I BbISblBaeT

HE3ItAAII,ITETbIIOE IIOBbIIXEHIlE HA_

np s?rieHu E ItoJrJreHrop - arl I'ITTep

B npotsoAfllqell cocTogHI'II'I . 'l'aX
HaR npI,I ITI,IBItOBO JI bTrroNi III'IT arlrrrr
(uaupr,nrep, nprl aBroItolIrIoNI rIr'I-
rarrrrrr) AOrIlIHI,IpyIor Irorepl'I Bo

BltJrroqerrHoM cocToflrrIrtr{, To B DT0M cflyqae pa3pa6orsl4n AoJIH{eH BcecropoHEe
o6ocuosart npr{Merrenr{e rar(oro ApaftBepa. fIpr,r ur,rcoxoBoJIbrHoM rrr{Taul{rd
B OCHOBEOIVT npeBaJrr{pyroT rlorepr4 flepeKJrroqerrl4fl, TaH qro B 3TOM Cryqae'
trpr{MeHeHrre 4pafr nepa c r(Ba3r{Hacr,rqeEr4eM rrlvreeT rrpel,rilIyn{ecTBa.

Bo uuorr,rx clyrraflx, oco6eEHo rrprr trapaJrJreJrbIroNI Br(JrIoqeHrrI{ Moq,Ebrx
TpaHBIlCTopOB, oItCIIJIyaraIU4OIItryIo EaAe)fiEoCTb Mo)ItHo IIoBbICI4TL UyTeM BBe-'

AeEI4s CxeMbI BaUII{rLI [porl{B BbIxoAa MoII{}IOro TpaEaI'ICrOpa I43 Hacblq,eflufl'
pc.nra r [poBoAflrrleM cocTorHrrr4 cepeB Tpauar4cTop trporexaer cJIr{rIrKoM 6olrruoft
aoJrJrer(Topnlrft ron r{Jrr4 ron 6asu cnramr(oM r{aJr; To Eaupfl}r(enr,re Me}fiAy r(oJr-

Jrer(ropoM ra aMrdrrepoM Brraqr4TeJrr,Eo troBbrrrraercfl. Stor a{$exT EaBbrBaror'

Br,rxoAoM lra rracbrtr{eErdfl. EcJrr{ npr( aroM TpaHar{crop B Teqeur{e Eecl(oJrbKux
MIIItpoceKyn4 ne 6yger BIrI(JIIoqeH, ro oE Ilepelpeercfl. flpr BBeAeEI{I4 B cxeMy
a;rervresron vD4, iD|, R2 (cvt. pu.c.4) apatnep 6y4er snrxrroqars uoq,rrrft
TpaHBIrcTop rrprit Br,rxoAe r4B Eacbrlqe:uttfi, flopor cpa6atunaul{fl onpeAeJlfleTcfi
pear.rcropaMw R3,l?4. I{err R5, Cl HparHoBpeMeEHo rroBbrrnaer tropor Ea BpeME

Cpa6arbIBaEuE Hlrloqa. flo prac. 5 lroxuo pacgqflrarb tropor cpa6arblBaq-rfi:
On : IJcaa; aro BbrrroJlEflercfltrplr ycJroBrrv[JBpz= 0,4 B. ]Irax: Unaz: Uq-
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'- Ucso : 0,4 B; ua sroro cireAyer

Lt,,- (Jcaa:ffi . R4 - 0,4.

B paccuorpeHHoN{ nplrMepe Un: 2,4 B.

4. fipafinep c ra.JrbBaHlrlrecxofi paannanofi

B penepcunnofi uoc:rosofi cxeue aJreKrpotrprraoga rpe6yercE raJrbBaHr4qecxafi
paaBflBr{a Me}fiAy I\{otrLEr,rM TpanarrcropoM r4 yrlparnrrculeft cxeuoft, flprdqeM
ycrpoficrno paBBflBKr,r rre AoJrlnno yxyArrrarb HaqecrBa ynpaBJreEI{4. IIpocrefiurraft
gpafinep c oAEorar(rrrbrr,r trr4raEr{er{ rpaHc{opuaropa rre }ro}rier rrepeAaBarr,
6onsuryro AJrr{TeJrbrrocrb r{MnyJI6ca. ,{,na [epeAaqu AJTI4IIHEIX IrMly.rrE,coB AoJr]r{Hbr
trpfiil{oHsrLcfi [pyrfle pa::o.erufl:. tpaucrfopuarop c AByx?afira];rr{ ItvlrarlvleNr;
paBBflBHa C troMoII{bIO orlrpoHoB; 4paftuep, yrpaBJlfleMrrft uuuyrrcHblMl,I cI{rIIa-
JraMr4, c III4TaHr4elI OT BCIOI{OTaTeIIbHOIO I,ICTOTIIII,IHa I{anpfl}I{eHIIs.

Pa6ora c 6olsruuurl cHopocTflN{r{ rrBMe}IeHIrfl r.Ianpfl}r(eul{fl II BLIcoKIIM rro-
oToglrHLIM rrorer{qr.raJroNr AJrfr 6onr,ruuncrBa orITpoI{oB HeBoBtIoirtua. floaroul'
B cxelre (prnc. 6) AJrrr nepeAar{r4 nor{a}rA rrprrx{ellflercr x{aJrer{bnlrfi nr,ruyllcurrft
rpancdlopuarop. Ar" aroro gpafinepa, 1ro;ryqssso"o uo4ut!lrHaqueit cxeMEr
puc. lt, fuyuxqlru ilepeAaqra Drreprr.rr4 r4 crdrllaJla (Houangr,r) or4eJrflIorcfl Apyr
or Apyra. TaHoft 4pafinep rfo]Ker flepeAaBarb [Jrr{reJlbHocrl,r r{r,IrlyJrbca or ItyJrfl
go 6ecHouequocrr{.. I1pr,r nienanr,4rr oror gpafinep Nro?Tier 6rrts cua6;,rieH EJreNreI{-

TaMII I(OHTpOJIfl CTeIIeHI4 IIaCbIIqeHfitl I4 BLIXOAa I,I3 COCTOflI{I{fl HaCbIUIeHIIfl.
B nporr,ruouoJrox{Hocrrr cxeN{al,r flpocrllx gpaftuepon y AaHlroro gpafieepa 6aaa
.I{OqHOIO TpaHSr{CTOpa B Br,rI(JIIOqeEIION{ COCTOflI'Ir4I{ IIOCTOfIII}IO HaXOAIITCE nOA
.orpr4qareJlbr{brr,r Harrpfl}nenrtreNr, rroaror{y Hrrc.reaoft Tpalrarrcrop IreqyBCTBrrreJreIr
.x o6parur,rx{ Toxatf rr Br,IcoKI{M cKopocrflNl ]lalrer{eHl{fl Ilarrpfliner{Irfl.
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Pnc. 6. Cxerra gpartnc--
,pa c raJrbllaHrrqecnolr
tpaanxaror,l

Pua. 7. (Dpalrteurrr cxeu
gpaiirepon AJrfl ylpaBJrc-
n:fifi cocTaBrIbIMII TpaH-
Brrcroparru 6orr,rroir (o)
(Ic >,= 40 A), VT6 -''f'H,41 65-100, u uarofi(6) .Morquocrr,r, VT6 -JtT827
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Vupar;rneMbre rrMnyJrrcaMrr 4paftneprr Moryr 6urr npu,neuerrhr rr AJrfi ynpaB-
Jrenufl. cocraBublMrr rpauBr{cropauu. ,(nr rpaHarrcropoB Trrrra TH.( c fioJrJreKTop-
EbrM roxoM 40 A v Brrrrre gpxftBep npr,rMeg fletcfl 6ea raslreuesuft. ,(nx.cocrasnnrx
TpaH3l4cropoB MeHbIIIeft uoqnocru I{cltilIoqalorcfl rpaH3r4crop VT4 n pe3r{crop
R6 , Buecro 6aaoso-eMurrepuofi qenrr rpauar4crop a V T4 ycranaBJrr{BaercE
<6ncrpnft;> gwog It[212 (pvc.7).

OnracasHafl cxeMa 4pafinepa xopouo noAxoArrr [Jrfl trpr,rrrerreurrfl B BbrcoHo-
BoJrbrlrbrx MocroBr,rx cxeMax. !,.nn cxeu rar(oro poAa, Harpy)fieuHlrx Ha IIEAyR-
TI{BHOCTb I4JIII SJIeI(TpO,4BLIraTeJrb TTOCTOflHHOTO TOr(a, XapaKTepr{bl Bbrcol(afl cno-
pocr6 rlsMerreHr f Earrpfl)Herrrdfl u BosMolr(Hocrb Bo3Iil[ltE0BeIIutr o6paTHtlx
roKoB. flpuuenenue ryHrr.rpyrcqrrx Ar,roAoB Ir pacclrorpeHHbrx cxerrr lpaftnepon
uo3BoJrfler ua6e}Itatr oracHr,Ix ror(oB ueperpyixra, o6-yc.nonreHnbrx EaJrr4qlleM
o6parurrx roKoB u sbrconofi cnopocrrr r,rBMerrerrr4fl HatrpflffieHr4r [6J. ,(pafiBeprrbre,
fiacfiaAbr MoryT 6rrtr, cor,nacoBaHLI co BceMr{. 6ranolapnr,rMrr r{ cocraBnbrMrut rpaE--
SrrcropaMrr.

Hanprxreuue rrrraHrrfl rrpr4 rpr4r4eHeHr,lr{ paccMorpeHnoro 4pafieepa B Moc--
tosoft cxeMe Mo)fieT rroABoAr{Tbcfi or cereBoro rpauc$op}raropa c HecxoJrrxrrMrd
o6uorHaura, oArraxo MelI{Ay orAeJrbEhrMrr r4cTorrEunaM}r rrr4Tarrrrr 6yger rrMerr}
MeCTo SEaqI4Te[],8afl eMKocTb, o6ycnoorerrEaE Me]fiBurxosoft eMRocrr,ro o6uorort..
Bcne4cmue Bblcoltllx cxopocrefi r{BMeueEr{fl Earrpfl)fieHr,rfl qepea ceresoft rpauc-
{opuarop [orer(yr oseHb 6o.rnruue eMr(ocrubre ronlr [4]. Ec.rru upurnreurru urrioxo-
qacrorur,rft rpauc{oprrrarop B cocraBe npeo6paaoaareJrfl, pa6oraroqero Ea sac=
rote 20 xlq, ro BcJreAcrBrle ua,noro qrrcJra Bvrnots cJreAyer o?iltrAarr, cynlecrBenEo
MeEbIuI{x euxocreft. Taxoro BlrAa cxeMbr otrracanbr s t7l. Ouu galor BoBMo?r(-
EoCTb troJryqI4Tr, rrecr(oJrbr(o Br,IxoAEbrx ranparirenufi. .flonyueuue Halr(Aoro
Eatrpfl?r(eHr{n rpe6yer roJIbKo Eecr(oJr6nr{x BrrrKoB na rpauc{opMarope, Bbrrrpr-
MrrreJrbrroro Ar4oga rr r(oEAerlcaropa {znlrpa ue6olrruoft euxocnr.

t.i. Penepcr.rBHafl nrocronas cxeMa
yrrpaBJreHrrfl aJrer(Tpo4Br4raTeJr eM

Ha puc. B uao6parxesa MocroBafl cxeMa, paapa6oraurraE ArrE r4crroJrbBoBatrutr
B AJIeHTpOtrpr,IBOAe raMMa-TeJrecHorra rI trocTBoeEIIafl c yqeToM Bcex rrBJroEteEHbr)c
coo6paxeuuft. flpraueueuue rouqenqtrr4 otrrrurMarbuoro gpafinepa troBBorrlrJro,

TI K ozpaauvume,rn
moKa

Ptrc. 8, lVlocronas cxelra peBepcrrB:-
Iroro orerirporrprrtloAa raI[]Ia-TeJreoItoIIa
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ucHJIIoqr,ITB qerru paarpyanrr [pr trpr4eMJreMoft uorquocrr{ norepb Ha rpaHarrcro-
pax, o6ycnosreuuofi TJIaBET,IM o6paaorr,r 6onnrurau BpeMeEeM BoccTauoBJreHrrff
o6parroro coflporlrBJrer{ufl upuMeHenubrx ruysrlrpyrcqrrx [r,ro[oB. Harpyanoft-
cxeMbl flBlrfr-eTcfr aJler(TpoABr4rareJrb rrocror{Hnoro rora Mouluocrbro 1,6 HBr.
,{nn o6ecueqeur4fl neo6xo4lrlrrrx [unaMurlecxr4x xapaxreprrcrur eJrexrpotrpr{-
Bo[a B aailtnuyrofi cucreMe aBToMar]4qecxoro ynpaBJreur4fl HparuocTr, trycKoBoro
rona rrr6pana 2,5-(lraxcunanr,nrrft rofi Earpyaru 50 A, lraxcuuaJrsuas BBrxoA-
EaE MoIrIHocrl" 7,5 rBr) . HeaaBrrcuMrre ytrpaBJrflrorqrre BxoAbr gpafirepoe uo--
BBoJIflror peaJlr4SoBarr nlo6ofi Bar(oE noMMyraqrrra rnroseft Mocrosofi cxeMbl
Tlcuurauus cxeMbr B paaJlusEbrx pelr(uMax HarpyBr(r.r, a rar(Ere uprr Koporr(oM
SaMbIKaErIr4 B qetrI4 EaIpyBKrr rroKasaJrrr BbrcoHylo eHcnJryarar{r4oEHyro EaAe}r(-.
EOCTb CXeMbI.

Sax.nroseuue

B aaxrrosegue cJreAyer orMerr{Ts, rITo o6Jracrb nprrMeg€iHufl cxeM, trocTpoeu-
Ebrx tro rrBJro)r(euEbrM Blrrre [pr(Hqr,ItraM, 6esycnoauo, Ee orparrlqraBaeTcfl yupaB-
JIeEueM aJIeKTpo[BIrI.rareJIflMrl trocrof,HEoro roxa. Ha ux ocrroBe Mo)nao crpor,lTb,
pasfiuqHble ycrpoficrna c srrxoguoft MorrlEocrBro Ao HecHoJrbr(rdx Aecfirr(oB r(rrJro-
Barr, rrurarolq[xcfl EenocpeAcrnenub or BbrrrpflMnenuoft ceru 220 urn 380 B
(upeo6paaoBareJlr4 qacrorbr, KoMMyraropbr, rrycnoBbre upra6oprr paarurruoro.
anexrpoo6opyAoBaur,rfl r r. n.).

Arrop Bbrpamaer rlpr,IBuareJrr,Hocrr H. A. Etororeny, Br,rrroJrnraBrtrerlry Bce,
pa6orrr tro rrBroroBJreHr4ro rr r{c[brranuffM cxeM, orrrrcanr{brx Bblrrre.
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