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Torr XL {969 r.

HAEJIIOABHUfl PAAI{OI,I3I}'LIEHII,I [CTOrItItr{HOr] 3C 273
n 3C; 279 IL\ BO.ltIIi lJ .ru"u

B. A, Egfir.t,ttoa, I[, L Jf ouceee

IIa nonrc 8,1.5 "u"u l3rlepeHIJ Ir,rrorrrocrrl lroroxorl paArron3.rrvqerrfl lcrorrrrrrrior llC 273
I(58 + 3) .10-j0 tntl.ri.e4l n 3C 279 I(31 + 7).10-:o,tnl.u!.etll. Ha6.rrro;1cnrr;r rporr;]rlollr-
,rtcl B oxra6pe - noa6po 1967 r. rra 22 ucrporlorr l)ailrrorc"rrecfiorc l{pr,rucrioii acrporfrr-
B[rrecfioii o6cepnaroprrir AII CCCI'.

Conocrarleslle raHELr\ o6 rl.uyvcrrrrrr rrcrorrErrlia :1C,273, [o.flvqcrrrrbrx n arrpc,,rt, I965 r.
[6] n onu6pc 19(i7 r., rolia:]bII]aer, 1116 rr.rrorrrocrr, rro1'oHa vt]c,rrrrrlr.rrAC], ri)u]repEo
u 1.5 paea.

OBSIIIIVATIONS OF IiADIO EIIISSION OIr TI{ll SOURCES 3C 273 and 3C 270 A'l'S nrrn.
l'ty W. A. Elonor, l. G. Moiseet'.- Tlrc'ob-qclvations ol tlre qrursars llC 27il arrtl li(l 279 at
B mm'l'u'ere carlietl out rvitlr tlre 22-mctcr rarliotc.le.scopo o1 tlrc Crimearr Astroplr5'sical Ob-
scrvatory irr Oct,ober' - Novcrnbcr' 1967.

Thc flux density for the quasar 3C 273 is lound to be 58 * 3 {lux units and []iat oI L]re
gua-sar3C 279 is 31 f 7. During tlre period from April 196i (Data from [6] alc rrscrl for
comparison) to October 1967 the flux dcusity of tlre quasar 3C 273 increaserl b1' ntole than
a lactor of 1.5.

,(ncxperur,re paAr.rorrcroqErri[ 3C 2i3 v 3C 279, oroi]iAecrB"rreuHble c ]iBa-
SIIBBeSAEr,IMr4 O65eI{TaI,ILr, OTJrtrlqarOTCfr C.rroHilrbrtr CleI{Tpolr paAr4oils.rryqeHfir{,
IpIrrIelI Ea EeHoTopblx AJruHax BoJrrl SarrerreHr,r SHaqrrTeJbHr,re rrStrrcHorrrrfl uo-
roHa Bo BpeMeHI{ [1]. Oco6euEo C]I.rIbIIbIe HoJrC6aELIfi Irorol{a orNIeqeIILI Ha BoJI-
Hax2crL [2),7.8 cn [3],3,4ntn 14)ut n.N, [5]. Olnario B cpaBHrrrer.rbHo rrrr-
ponoM r{ErepBaJre A"rrI4E BoJrH (or 1,8 cil,Ao3,4,r,r.M) r4crorrHr,rH 3C 27!1. uacHo.nt-
fio HaM trrBBecTHo, Ee Ha6rroAaJrc-fl, a 4"un 3C 273 n ,rnreparype rrrrercrcrr naHHbre
o Ha6JrroAeErrrr Ha BoJrHe B ntt ro:ir.ro B ollr.ru neplroll - B anpe.rro 1965 r.
[6],.Iro HeAocraroquo AJrrr cyir{Acrrr.r-E o ero flepeNrerrHocrr{ Ha Droii Bo.]He.

B oxra6pe 1967 r. 6uru nagatr,r Ha6JrloAeHrr.rr Drrr\ palrror.rcrorrur'lrioB Ha
BoJrHe Br75 aur, na 22-uerpoBoN{ paAuore.rrecriorre Ftprrlrcrrort acrpo$rrarrrrcc(oii
o6cepBaropr{u AH CCCP. ,[.'ra ua6"uroleHlrfr rrclo.rlb3oBarrcfl pa]ll{orte1'p r'Io-
AyJr.flIlr{oHr{oro rrr[a c ruyMoBor:i re]rneparypofi T*: 6000'K, uo.rocoii upo-
nycnaHl4.s Al : 30 Maq w {",ryHryaquoHHLINI IIopoIor,I qyBcrBIIre.IIbIIocrI,I 2oK
nprrr:1'[7].

C qerr,ro ylleHblrreHrrrr B,rrtrrrnrrfl {.nynryaqui.i arrroc{epbr rrpnrrer{fl.xcfl r,re-
ToA (Ar4arpalrunori N{oily.t.sqr{u), A.rr.s qero B {oxa"ur,rror"r r.rocnocrrr aHTeHtrr,r
6rrr pacuonolrieu Bropor:i o6ny{n1srL (oropHbrr"r HaHa"rr) [8]. Paerroc \rerflAy
oc.Elrrrr AByx Arrarpal'rM HarrpaB.rrcHnocrr.r (ocHoonor:i ra onopuor"r) cocras,rrsn 7'.
flapaar.rrnrtfi cratna,u, o6ycJroB"'reHrrbrr"l Herioropori acrrrrlrerpr,rrrHocrLtro AByx-
Tal{rHoro MoAyJr.Eropa rr HepaBeHCrBoNr rlorepb rro ocHoBHotry r.r olopHoNry Ha-
EaJraM, ycrpaurJrc.E BI{JrIoqeHtrreN{ reHeparopa myr'ra qepea HarlpaBneHrrlrfi or-
BeTBITTeJTL B Tpar(T OCHOBHOTO }iaHaJra, 3rO aUa.rr,rre,-rbHo IIOBT,ICI[.r1o cTa6[rb-
Eocrb IryJr.E paArroMerpa.
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1. 3 auncn e/'IrrurrqEoro rrp o xoi{]IenIrfi pa4rrore,rrecft orra

1967 n.; 6 - scpca 3C 273 27.X 1967 r.; 6 - qepea 3C 279 15.II 1967 r.;
nPlI r : 64s

3'

Curna.r Ea BbrxoAe paqr{oMerpa perr{crptrpoBa,rcfi caMotrtrcqeM rtrtra
S[II-09 rpu trocrofiEuofi BpeMe:a:r. t : 64'. IocrupoBxa aurenEhr tr cE.firtre
ee ocEoBEhrx trapaMerpoB trpor.rSBoAr/tJrncb no aa6.uro4eEl{flM paAtro[3ryqeEtrs
trJraEer Beuepa r lonnrep, aETeEIra.rI TeMleparypa or r(oroplrx cocraBJrflJra
upn6nuaure.rrrno 23 tr 5,5o K coorr:ercrBeulro. Illuplrua AIrarpaMMbI EatrpaB-
Jreutrocrn, o[peAeJrentrafl rr3 pn4a aa6"troAesrrrl, 6rr.na 1',6 s /I-urocxocrut vI

t',7 a E-t;tocnocrr[. B xa.Iecree o6nyvare,ra atrrelrutl trctroJrbaoBaJrc.E orl{pEr-
rufi noneq BoJrIroBoAa. flotonu or pa[ltolrcrotlnlrnoB EaxoAIrJrI{cb cpaBre-
EtreM IIx c rroronoM trBryilenufl or K)nurepa, flpttocrlra.rl reNrtreparypa Koropo-
ro trprttrrr]ra.qacb paBtroit l4L' K tgl. Pagnorrcro.rnrrnlr (aranonnr,ril vt rlccre-
4yeurre) ua6"uro4a;rrtcE, uyreM cxalrIrpoBatrr.l.tt rtK paArlore.[ecrorloM tro trpsMo-
My Bocxoxt.qeutrro G r{ cx.rrorreHrrro 6. CnaglrpoBilEr{e rrcc"rleAyeMbrx I{crotIIrI(KoB
ocyqecrB.r.q.[ocb Iro Hoop.fIlHaraM orgso - 12'23t33t,2, 6rs;o : 02"19'35"
AJrfl 3C 273 u o1e;0:12r;ln35s, 610;o: -)t'31'15" A,nr 3C 279 1101.

,{nr y.lreur[retrrrfi B.rrrrarrlr Iruepqrronaocrtr fiErerpflpyroqsro ycrpoft-
crBa paArrolrerpa 6i,r.rrra nuSprruur cxopocrr{ cHi*r,IpoB&Irlrq: uo a - 0,035"1cerc,
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@ur. 3. tr{aMeneulre nJrorrrocrrr rloror{a paArrongryrleurfi Ircroqr[(a

3C 273 Bo BpeMeutr ra nonnax-8,75 tr 2- cm s g ntt
,t - Aarirrbre paOorar [12J; z _lz], ,, _ 16l, 4 _ EacrofltrIaE paOora I

tro 6 - 0,5" lcen, qro o6ectresuBaercfl cucreMofi EaBeAeHtrfl pa,qrrore-
Jlecxorra [11]. SauaaAbIBauue MarctrllyMa E ero yMeur,rrenrre B BaBrrcr{rrocrrr
or t pt cKopocru cxaEupoBaEr{E npoBep.flJrr{cb oncreprlMeETaJrbHo trO satrrrc.frM
paAr,rorrsJryqeErr.E lOurarepa z Beuepr,r ,r AJr.E nrr6panuoro pexlruana6nrogeullfi
or(asaJrr{cB paBEbrMtr 25s n 770/o coorBercrBeEHo, qro yqurbrBaJrocr, lpr o6-
pa6orxe. Karu6poma no louurepy nporraBoArrJracr rep[oAuqecxrr Bo Bpe]rfl
r,rrr{Jla ua6nro4enuft. IoupaaHa Ea rlorJroqeEue uB-Ba pagJrrrqtrr.E B tseHr{rHbrx
paccro.flEtrfix B pasHhre }roMeErbr aa6lroAenraft paAuo[croqErrKoB 3c 273,
3C 279 u lonrarepa BBoArrJracr, AJr.rr cranAapruoit rn oge.rrra aeunofi auroc$epr,r c
yqeroM aauepseuofi Bo BpeM.E na6lrogerlni,i sramuocrtr BosAyxa y rroBepxHo-
crz 3euru. flprlruep Barrucu eAuutrrrHoro trpoxo?fiAenran Iourarepa paAr4ore-
JlecrorroM trpr.r_Be.qeE ua^ {u-1. 1, a. Ha.nzulre paAr4orr3Jryrregr,r.fl or rdcc,lreA}:e1rbrx
ucroqgltxoB 3C 273 r.3C 279 rarixie orqerilr,rBo BarrerHo [pr4 eAuuuqHorr trpo-
xo?r{Aerrrru. Taxrae sarructr nr.E ucroqHr4rioB 3C 273 n jC Zzg [o]iasaHbr Ha
$ur. 1, 6, 6.
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L.ra l,nepenHoct'tr B Tolr, q'r'o criaulpoBatrlre IICToTIIIIIIioB ocyqecrBJlfi"Ilocb
11o rr-\;taiiaiulrre..rr,Ho\ry IIeCTorIo.-Io,+iCHIIIo, B rrarla.rtc na6;rroqenufi uyrelr
yCpe;UIeIItlti HeclioJlbliux earttrceii yrotlHflJilcb oAHa II3 tiooplluHar (naupltllep,
6), tr aarerr CHaHIlpoBaHIIe npoBoJI,I.'IoCb IIo gpyroii Ho()p,trIlHare npll yroalueH-
uori nepagii.'l'artrrrr oSpaaorr r'rcriirr.Jrra.lllcE, cIICTerIarIIrtcciiue olrlu6riu cI,Ic1'c-

116I Hallercrru;r, a raliiHe oruu6rirr. cR.rIBaHHLIe c IICToIIHocrbIo IocrlrpoBIIII
SJIeIiTpIIIIeCNOI-I OCII aHTeHHLI.

C qe.-tr,ro rIoBblrrreHrrfl TorlHocrrr onpelle.-IeHufl rIoroFioB IIS"TIytIeHI{fl IIpoBe-

iterro -v1.periuerlro 3anrrccii rrccnelycu,r-\ IICToTIHIIIioB. Ha {ur. 2 npI{Be;(eH

pca5r.11,',',,', -vcpgjlneulr;l cetllr BaITIICeII ucrotlnulia 3C 279, ro.-IyrIeIrHLI-t lll r
16.XI l!)ti7 r. Il.rorrroc'r.r, roroliil rr3ryrreHrrfl rrcrorIIIIrIia, onpeAe"leHHilfl IIo
,31'11l 3arnr('rr\i, oHil3ii,:rach paBHol"r (:1 1 .:7).16-:o 6nt,' .tt2'ery. fitn BIiflcHCTII{fl
nepe\rL,I{lrocrrl ero r'y].'r_yrlcHrrfi rra :rroii Bo.'rHe nco5ro.fnru,] ;ItlJlHeiilrl{o rra-

6.rro.'(clrr rl.
l1 pc;r1-.,rr,.r.a1.0 1rr.p"-r"*,rrrfl rrrrrlr ilurr.rccii (:ra 2(i lr 27.X 1967 r.) ucrorrHl{-

Ka ,]c 27,1 rr.rorrrr)(lTt, IIoToliit CIo II;J.-lytIeHIIfi OIiil;Ji1.-ta(rL l)aBiIOir (58f 3) '

. 1() :'t uttttz ery. Cpannttnar ro,-Iy,tLrEuoe IIrltIII ;:iI{arIeHIIe rr.Torlrocrl{ [o-
Torirr C rlt\IepeHllflttll, upoRC.leHIILlllII B arrpe.le 1965 r. B. f{ocreuno lr
JI. lIiur.Bt,r,riri,i [6] (onrt ,ri,..1,'.rrr.-,rt rr.']olHocl'I, lIoroIiit IIsryrleHIrfl or llC 273,
paBrr\'ft) (3t ,r- [i) .lg-':,, 0lt1JLz.?t/), rro;riHo Btr:(cI'],, rrro rrorori 3a IIepllo.:I
lre;,,:i.v 

','rlrr,rrn 
utr5.-tru;lcrrltrllIlI yRC.lIlIrIIl,ICfl IIoTITII t 1,5 paaa.

III;ne.r:1.ng. lrTo llilJr.rorrcTorrrlrrri 3C 273 (.oct'olrT rr3;lBy\ riorrIIoHeHT - A rr

13. trptlrtrr riot\1fl(;reHrir 13, oro;xlecrrl.lcHiltlfi o lillt\;]rI3Bc:JllHLIlI o6terirorr,
,rlrec,l ir.rrit'trtii cllurirp IIil CitHrII\lLrrpOBIJ.\ Ilo,lIIa\ l1]. Cor.-racHo pe3y.llbra-
tart ltari,r'r'r,r [(.i ], t'Ilt,fi'tl] ()C'rilCTCfl lt.-ioCIiII\I BlI.'tO1'],;l() BO.:tIILI 8 nat. fIOorOrty
Ipc:l(.'t.iti].irit_'f tIr{.topt,c cIlilRHrl'i'L -\il])iliifcrll it3}Iei{cllIl.q II.lof}Ioc,TII IIOTOIia

,rr.,rr.,,,,,r,,rr:lc 27;l rr,, u,,,,rro 8.rr..1. c rr3)t(lriolrirc\t ero rr;].-ryrrcrrrrtr Ha go,irrrttx 2
rr ;J,7i r.rr. i..iC 0(fTtr .-(ilIItIi,ttl l;ti 6rl,-tr,tttoii ttitottt';Ii)'r'(.)li BpC\IeHII. IIa Srrr. 3

IIl]]lli{"ta'rtr,r riltIIBt,r(} II:1.\ICrrcrIrIrI BO I}lle}tLrIIlI I,.roTI{OCTI{ IIOTOHa I'r3JIytIeIII'I8

JC Z;.l ,t,, ,,,,r-, rJo.tIItl-\. ,i[.rrt rrocrpoetrttn rpii$rI]iiI IIa Bo.:tHe )J,75 cn uclro'rrb-

BoBirgr,r .t,riiirr,rc ira5,'riolenrrii ua ,35-{yloBo\I pa.-IIIore.-Iecnone III,lrlurtlHCIioro
yH11srrp(.rrrsr'il, rrprrBer{€rrrrr,rc n [ 2]; rllirtfllri rIBlILiHtrHtIfi r,IIorlrocrI'I rloroHa
,,. un.1,,,,' I r.y sBr{':r rrl prr6orr,r Ii. lIay.'Irrrrir-lo;t rr }t. Fic.r,reprrarra_ _[2]; Iarr-
Hr,re o tr.r{}r'irocTrr rii},'t vrter{trfl rroToriil IIil Bo.-lIIe 8;t.rt. ;ii tlIIpc.Ilb 19ii5 r. rrplt-
B.'rorrtrii,r ir;t [(i]. .[ Io.rv,teulroe Hil]I[1 3]TitIICIIIILT tt.-IorHocl'II Ilorotiii rrS.rryrloHl{.fl

E1 poJriL,S.rr;u u 66'r';r6pc 19(i7 r. rroriiri]r,IRitL'i. rs 1'o tti].1i'Ir-'urre ilC 273 noapacra-
.Tro Bil rrr, I)!l{).'i C iutl)C.xn i9(i5 t. Iro oii'i's5pl, 1!)(i7 L rilNI'I\I ;lie o6pa3o\I, ItaH

orro ,r,rlt,,'irlrrllil.,ro(,ir lrir Bo.rrrrr 2 ctt n rreprro;{ c l1)(lii r. rro l1')(iJ r. Oroyrcrnne
cncr.(,rriilrrrrccrirr.\ rraS.rro.lcrrrrii rrir uo.'trie 8.rt.tt. rre Iiicr Bo3\IolriHocrll 6cl"ree

AeTii. tLiItl (']'.lIIur, o \il piltil'epC iI;l\ltrIIL'iIIIfi IIli,-I-VtIOIIIITI ilil ;)1'OT nepIIOr'I' B IiO-

ropr,rii, t,ii11)r6rcp. nir Ro.-rr{c i),7lt c,.tt. iil}i:lrr.) IltI.lIIo tre rpti$rrria, rrpoI'ISoIrr.to
pc3Iiot. trr) cpilBlutTC.-IbIIO Hpn'trii)Bllcur-TIIIIoC YIlLr.-llIrIclIIIe lt.'.loTilo0TII IIOT0lia

irrra',r,',,,,.r:-,i 27:l. lio'ropoc ]Ior,.to ripott:toiirrt 1I Iril Ilo.'rIIC 8 ntt'
1 ii . i r, ,l rr'1 l, ri I 9(i7 r'.

.-[rrrtlPtlrJ l)a
1. ii. I i.. r'l lo r irr iI rr n. ,\'stt'oirlrls. 'l .. l1)iili, 146' N :1. lill'
2. K. l'ir u IiIIt'-'l'otlr. li. I. tir'Ilcrli]itlllI. r\stt'oplr1's. 'f

lill.
t9{i(i, 146, -\ ;}

::i. \\. l) i' rt t. [''. i]. a ti d o c k. NatitI,r'. i${;5. 20'-r. 1rS7.

t. l'.. l'. l, s t (' i it. 
"rsirolrli5''s. 

.l ., iilii5. 142. 1l!l-r.
5. l.'. ,l . l. o w. ,\stt:olrlri's. .l .. [1]lilr. l'il. i157.
[. li. l!. ii o o'r o tt Ji,,. .'1. 11. fl rt .t'rl ('(' ri li o. ]\clpolt. ;ri ' lt)iiij' zr3, 2'
i. i;. f . i.. rlr a rr 9 u. it. l. li o rr c (,o u. lJ;u. lilr,rrtctroii aclpor.lttt:t. o5c., 19i8, 38,

li9.
,5. It. f. .\l o tt c e c rt. {I:tn. ny:lotl. Ptt,t,ttotirtt;ttttla' 1i)511. l. '\ 3'
U. l). 1'lr ,rlntorr. \\'. \VcIch. lcarrrs. 11rr;:.i.'1.'\i:1. llts.

f rf. i;. fl ;r r. A. S lr i nr rtt i n s. I't. I'l li tr t' s. l). (l o I c. Attstral. 'T. PIr-vs', 19(i6, 19, ;i5'
11. 11. lI. lIBarrorr. lI. I'..\lotrcooi], lO. l'. 1IoII11 il. ll:ltl. Itpnucl{ol"racr})o-

rlrt:r-,',-rc.. llll:s. iE. lil.
ll. I-. C (lr e o l. Sli5: altl 'I'elt'-skope. l9(i7' 34. N 2, 84.
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llo.1l'it1'1r;1;.11'1Ia lIol)(jtrrlJrrocrt, trcur,rrur,irrroii antitiruocl'II l)'rrr.\:lrc:r.i (.rirrj.i. 2j. (.1r'rirrr-
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1r,l(,0riil Ilollblllliill ti ctiolr(l{-1 il 0ttt \,6t,tBittUI,t tr6..itt;ltt UllliclI]Iyltil, (r(.{itItitiUc-ilt tl;r,t.\)tjr,t\
ri l) l il,rlr,\.

Sttt'ptttlr II.l.TYrIorttt)r.r,r ltpL'\Iit r,l[rr(,ii lr('rr,rrrnrr n crirroii oS.rircr.tl (]rr(,rill)il c()c.rils..rsr,.f
:-i' 1i)ll1i:,rI)i. ttl)ttrILr:I 6o.'ti,rt;t'Iro.rloirrtrtn riclliJru{,ri Ilr.:r\.rilri}r. 1(l:il,:1 .;/r.,. \irliiui-a'(,ilirr}t(} cIio-
lr()a''fII \-l]a\.-lil'lr\illIII lliril{rroCt'lt Bcilt,lUtriII 1t)j? ,-;i. {{)l! ,r,.t.,1'r,r,l;1. O5rtlttt\-;titrrit r.,.rir6il,l ;}ilBlt-

3llr']:lilt'l: rIotI iii)rto-;)llo;i.tit, Tc\t li ci)0lilIo-\I 60.,tt,{t l]otIIItLI(} il 5il.Lr'e }1o;(.:toiitltJt(, ti(.tILIrrrTiil III){}-

!lrlIr) I]('lrj,lllll'li I)illllIo ji-1|)iI rr:r;. lilicrrlr:rar1.,rarrrr;r ictrr,r'rr,,ri r] 10--[()(t l)il;; Ijt)(]l]inllilL,T

liilii('llll\-]ti)-11. Iiitli III)illjll,lo,.rillilrb iI l-l:i ltrt:t:t ill)oEtnitIitot.(,ti()llocTtr \'6t,riritiltUt 5..it,cti;r trl,-

ll(lll;llIItl)l \ llcllirlllloli (1,)clitl].-trtLtl'U,1-l(tri :)iri,l)1 lrj n,r.t1rt('trtt)t ltroJi('jlitrii .l3t,,.lt,i. Iilr;r'i ri,r(loC\-iti-tilll)'f(lit l)il;,.rIiltilitltl' til)JI l'(,llIIII IlCIIIriilt0rilt(,ii .ilr.TrJtrtrrrI l,tt .itlL,.t..\ 'r till:t l.-\- Ct,t.

s't'\-ils-il0.\i. Cll_\ii.\Cflitiis't.tcs ot,. 1,.t,.\tii.ts o1,. U\r CIi,l._t) Ili,. :.t..\RS. trr.ii.l).O,'r'sliltcliltittl P. l'.{'!triqtirtor'.--'l'lrcstirtislicrrlilnl[\'sisoi'rnollilrir:r 1){rrrltolrt,lt,ci-lir licirl cur.ics o1'llrt, j'llrlos ol'tr\. Ct,t-i).1rt,stiri.s r.r,colr[r,rl lrl.tl iil'r,r.t,nl 1)1)sor.\.c1,:i lrilsjilctt erl'r'iotl orrt.
'l-lrt: Iilnt't'ltitttqr'sr,{'llrc iialo rrr'1iritv ol'tiresc siirr,-s ]lilc lrirln crrrl'ilrrroii (tlii,lr'2).'lltr'stttittttltlt'ol'{11,i'r:lJ,uir,. jrjri,to;1i,tr.ir. rlir{lr !'1r.r.61sirlcr.o,l l'jir1i,s is ,rr,r,It, 1:tlrlp ii1:

irrttlrlitttrlL:s ltt tttit-ritttttrt liqlrt. crri,r'gir,s rirrli;rtt,rl tiin.irrq llrt,ll;rlr', r.;ilt,s ol i,rtli,,rst ol'
i'li('l'tlI ililtIttl itclot't'Iirt'trt;ttittrttlr. liilos rii lIiLro gloir'tlr inlrl l'l;ti.r. rlccirt-. r.irtils ol'Ilro
trtttl ol'llrtt't'lt'osiit llt iirlrl ol ll;rlr'(i(,{'ir\. rilil tlrt'rrttrrirrrrrrrr oi'l'liir,,, soriro i)1.()ir(,l.lia: oI
tlie liglitt'ttt'tls.'fltt,t'rtr,r'tl','riirliirtt,rl lryu I'l;1.3 irr Iirt'lrlrrr'r'(,qio1 ii{er1r1r[{1ji'i !{t)l ]:lt,r.Is
ilrtrl rrror'(' llnir Irirll' oi tilrr.t's 1',;115i111,1,1,iI r.irilr;rt.o 1t1;i]tl (,r,gs. 'l'iro cirtrr,rllt,ristrr. r,;rtt,s rrI
r,rri'i('ir{r'. rrj'.'rr.r{\' .rtr}ri ul' jiiti'lr:r rtlc lorrn,i lo Lrc l(ir; :- .i .i l()r" tr.g-s''-{('i,r. -\ rveltli rlopotr-
rllrlr'r'il1 {ltr-' r'ttt't{\- ir j ,l;11',';r,rri ilic |itt0 ol irrc|eltsc ol 0nolqY rtutlrut jrt,i0r.o l.lrc niil\ii)ullnlrr llrt, iir,nirror.itr- oi iiir' Ir\'()r't,tr-pt stiu is lci.r,rrlcil: tlirJ lrriqirlol tlri,si;ir.. tirc qrcllcl
;ll'('ill{'ilri t'ttt'i'-1'}'itttt! tirtlrtliott rl'tlu' j'lltlc r,ccrrrlirrg oir tlrl stirr,. 'l'lrc Iitrrc 3l lltrr.t'g19qtir
is l(l : li() st'r' Ioi. tlrt,lritii r,l ll;ilos irrrri is i]; 1(){J sri, l'or.!}r}0n ol llillr,.. I'lrr, tirrrc ol'flitlorlt.'r'itt'is l{)-'-11.1r1 [iitrr,.;rrl:ii,gr,u-.tlratol il11,g91r,osIlr,]rLrt.i,.tilirlt,.ilrr'r.llool irrclousc
rrl ur:t't l\' ,'ltilrtt[ ,jrt.I lr'.'i'ult' llrc rtr:rxirttrlrr is onll' 2 -- j]i tirrl,s irs llr.tlo :r-s liie rirtp 6l'
r1,,'rl,';1,,,,,rl lilr,r'\-.1\.,ltl1r'rl j111r1;1.11i:rlllr'.;rllr,r. llrr' trr,irirttrttrt. Spr.rrrrrl;1.) ,1;r\ipl,r.l:lt.r,1{
1l;ttt's tt.tt;tlir- ;uisr, li 1O rrtirtrrlts littol tlrirrr riq llro tp1i1,,trt,.r.'l-lrr l.r'C(it.,lo(l llitt,o;
l'll(l iirtt'{.}. 1 - l{r1; ol'l}ti't'tttrt'gv ol'tlre tlrrit.l st;rl la(liirlion. I)ill'olcrrtclitt'l.ia ol (lre l[aro
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Ha6.'rloxeHr'rfl RCtlr'rlr('Ji r.]Bo:rA l.lrrir ['\' Cet uoBBo.:Irrrc.r. BaHoBo oI{cHr.rrb
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EeHOTOp6Ie CTaTtrCTtrqeCHtre Xapar{reprrcrtrr{[ 3rr{x BCrrbrmeR. B IIpeH{Eux r{cc.re-
noBautrfix troAo6uoro poAa llrr.r 11-41 r OcHaHfiE [5, 6] ucuo:rbaoBaJrrr trpax-
Ttrqecntr ToJrblto Buayairbubre ua6.rrrcgerrs. It colr{aJrenrrlo, oror Kraccuqe-
crufi uero4 trccneAoBartrfl trepelrennr,rx BBeBA B rrpr{irorfieurrrr It 6ucrpuu rr
6orr,muu tro aMtrJrrlryAe xore6anusu 6;recra BBeaA rrrtra UV Cet Mo?r{er Ia-
BarB cyqecrBeErlo omu6osnrre peayJrbrarhr. 3ro o6cro.rrreJrbcrBo serHo o6-
Eapyxrr{Baercfl, rraflpuMep, flpu cotrocraBJrenrrtr Br{ByaJ]r,Irbrx ua6rrogeuuft
Bctrr,rueli LV Cet, Bbrtro.rHeHHbrx oceubro 1965 r. rpyuuofi olrbrrubrx sa6irro-
gare.nefi n Ogecce 171, c oAnoBperreuuofi $oroarenrpuqecxofi perucrparlneir
6,-recHa erofi aneagr,r, rpoBoAr,rBruefic.s oAEtrM Ea Eac (il. tI.) n ltpuuy. B ra6;r. I
rrptrBeIeubr Bcrrbrrrrxrr UV Cet, npor{cxoltrBmr,re B rrorrenrhr BpelreEtr, Hor[a
ua6;rrogeau.E Be.rrrrcb ua o6er.rx o6cepnaroptsx. I4z AaHEr,rx ra6"'rnqu c,rely-
er, qro trpr,I BuSyaJrrur,rx Ra6;rroAeEu.flx MEorrre MaJrIJe BCIIbrIrrliu oKaBbrBaror-
c.fl rrpotryqeHrrhrlru, a troIITu BCe aM["qr.rTyAhr BctrJrec]ioB .spHocTrr, Sapellrcr-
ptrpoBaEEbrx Br{ByaJIbEo, cyqecrBeHno BaBbrrrregu. flo-nnrrrrrorry, c trocJreA-
rralr o6cro.areJrr,crBoM rroiriHo yB.rraarb u ror Saxr,.rro Ocliausn [B] oqeurrJ
BLrByaJrbEo alrlrJrrrryAy Bcrrbrtrrnrr UV Cet 25.IX 1952 r. Am"rr)6-, uo
cpeArr Mnortrx AecflTHoB Bcfrbrlxen arofi anea,qrr, ua6nro;anurr.rrcr Ba rrocJreAr{Ire
15 ner Soroo;rexrpr4qecntr{, Her Er{ o4uofi c Lm > 3"'.
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flocxorr,ny ctrcreMarr4qecntre pacxolriAeurrfl AaEEbrx BrrByairbubrx n Soro-
aJrenTpzrrecnux sa6nrogenufi Moryr 6rrrr o6ycaoBJrerbr paarr.rqur,rMrr upr.rqrr-
ua rrlr, Ee troAAaroqvMrcs. roqroMy ysery (ycrarocrr rJraBa, e${exr IIypHrnre,
orpanuqeEEocrb AtratraBoua ffpnocrefi craugapron $orolrerpnuecxoii rrr]ia.rrbr B

noJre SpeEIIn), ro Arff troJryrreErr.E crarrrcrrrqecHrrx xaparireprrcrur( Bcrrb]rrreH
ueqe.rrecoo6paano o6re4rauarr, arrr paarropoArrbre AarrHr,re. floaror,ry nprrBe-
,qeEEr,re Eu;He peBy.'rbrarbr ocHoBaEL,r ucri.[rcqr.rrerbHo Ha Soroa"lexrptrqecHrrs
na6;rro71euuax.

rfacrora Berrblrrrer BBeBA Trrfla UV Cet

B ra6l. 2 co6paur,r cBeAenr{.s o Bcrlhrrrrequojt a}irr,rBHocrrr BBeBA rnna f.I\i
Cet, uo;ryueHnbre B peayJrbrare ctreqr{aJrbEo trocraBJreHrrrrrx narpy.,r},Ebrx $o-
Toa.rrertrpr.rqecHrrx ua6;rro4enufi. flplr paccr{orpeHr.rn aroii ra6.rruqbr c,JreIycr
IIMeTL B BUAy, rITO, Bo-trepnrtX,6.rUanrre lto BpeMeHIr BcrlJrec]ir{ apHocrrr I-l\,'
Cet coa4arcr Eenoropyro EeotrpeAe.teHr{ocrr, nplr troAcrrere Bcnbrrrre]i, Ta]i ]iirri
Ee BCerAa yAaercfl orrr.rq[Tr, nropuvrrt,rir BCrI.rrecH Ha r]rrcroA.sqefi BerB[ riprr-
sofi 5"recxa or nosofi Bclrbrmxrt (clr., uanpuNrep, HprrBrJe 6.,recxa UV Cct
26.IX 1965 r. [11] u 19.X 1966 r. [12]). Bo-nropr,rx, n ery ra6.ru!y rre Bli.rrc-
qeHo rrnrE Bcrrbrrrre( AD Leo, saperrrcrprrpoBanEbrx ts \ole ua6;rrc4eunii,
o Horopr,rx Her ucqeplr,rBaroqrrx ceexenr.ril [74,23-26]. Bo Bc.sHoM c.{yrrae.
BCe arlr na6.rro4eHrrg 6rrrn EerrpoAoJrrfir{TeJrr,Hr,rr{rr - nc 6o"rce HecHo.-rbrirr\
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28.IX
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19ri5 r.
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rro.rrHoqrr Nroxier Aarb ceaoHHrrir l{SeHr s naS"rrrogaelror-r Bcrrbrrxe.rnoii a}irr,rB-
rrocrr.r BBeBALT. Boalrotxuo, r{NreHHo ranr,rM o6paaolr rroi+iuo o6t.ficuurb to o6-
cro-are.rlr'crBo, qro s 1963 r. Bo BpeMfi Hoonepal'rrBHbrx na6;rrogeur,rr"r 6,[ecHtr
UV Cet c 9 uo 27.X narpyJbHbre crilur{rrr.r Cr'mrcoul.raucnolo rrHcrr,.rryrtr Bir
55,5 vaca BaperrrcrprrpoBaJrr{ 14 scu.uecHoB flpnocrrr [28], a u A6acr-vrraucnoii
acrpoSnanuecriclii o6cepnaroprrr{ Ba 9 .rac. ua6"'rrugennr1, noropr,re no.rtn (n.rrrr
concelr) He rlepeceHa,rrrrcb c ua6;rrogeru.rflr{r.1 Ha rrarpy"rrbHbr-\ (rraHrlllfl-\, He
6rr.ro o6uapyllieuo ura ognofi BCrrBrIxHr.r [29J. Bnpo.re\r, He trrcri.rrrorreuo, rrro ts

arrrx Sororpa{nuecxlrx r.rcc,,reAoBaHr.rflx peIIIarctrIee BHarreHrre rrlrero 6o.ree
Hr,rBrioe npeueuu6e paapenreHrre ua6.rrogeuuii n A6acrytrraurr.

Cnogxa {roroatexrprrqecxrrx ua6nxr4eurrr-r
Bcrrbrrreft BBeBA Trrua UY Cet

B ra6"u. 3 co6paur,r cBeAeHrr-E o Bcrrbrrxxa\ BBeBJ runa UV Cet, aaperrr-
clpupoBaHHrrx $oroanerirpraqecFir,r pa3Jrr{trHr,rlru ua6,rrogare,.rfl}rr{. B uepur,rr
rpa{ax ra6.Trrlr,r ynaaanr,r Ailra Borrbrrur{r{ r{ rroMeHT }raricrr}ryNra 6"uecxa, rrc-
tlo,rrraoBar{Hlrr"r cnero{r.r.rrbrp r.r"rrr{ cleHTpa.rrr,Han o6.,racrr,, n rioropori fiporri]Bo-
Jllr.rrrrcb ua6"rrogenurl, r4 arlr.[r{TyAa BCfibrrrrxl{ B BBealHr,r\ Be.rrr{rrrrHar. B nqaroii
rpa{e AaHr,r oqeunn oSrqeir aHeprr{r{, na"ry.reuuorl Bo Bpe}rfr Bcrrbrrrrnrr B co-
ornercrByrouleii o6.rractl,I cnelirpa. Bce aru oqeHrir{ fioJryqeHr,r Ha]{r'r B npeA-
rlo.Toilienlltrr, rITo trrS,rlyqeHrle BC[LIlxeK Irsorporlno. Snepru.E rl3.[yrreHl{fi BCrr6I-
rreri, Baperrrcrpr{poBaHHi,Ix u {no",reronclii (U), cnnefi (B) u nuaya.nr,noii (It)
oS,nacr-ax ctteHTpa, Brrrqrtc,rrfl,rracb c rlotrorqr]ro coornorrreHLrfl

[,1-.8.v=tzr,n,v(r) ilt:1+nr2.1llo'^-u't'''.IIr-,u,r,\;u, t,],\,(t)dt, (1)

t-l{C /" paCCTo.sHLIe ,llo SBeBiILI, tt71;,y1r - ee BIIAI{Mafi SBeBIIHafi Be.rIuqLIHil,
[]u.ri,.r. - 

floTor( SHeprr{rr oT 3Be3Ar,r ny;renoii BeJIr4.rr,IHbI I{a IpaHrrr{e aelrnoii
atrtOC{epr,r, lc.rt,t- - 

IIotrIHOcTE' I43fiyqeHLIE BCIIbIIIII{II II 2.1-.7r,r- 
- 

lta5utoqHoe
I43,IIYqEHI{E SBESAbI BO BPENI,E BCIIIiIIIKI4, II3}TEPEHHOE B EXIIHIIqA\ HOP}IA"TIbIIOTO
6.rrecHa BBeBjIr,r. Cor"racno 111, 17,30], flu : 2,4. 10-6, n., : 6,13 10-G lr
1f1' : 3,3 . 10-o epalcttz cen. Sxsr4sareEurrJe mfipr{Hr,r untcp$epeur{r.rou-
nrr-t $r,r.ur,rpon 1,4861 v )"4990, c HoropBIN{r,I BeJrr{cb na5.,rro4enna n Ftpr,trry,
cocraBrrrrror 72 L. B Brrrx rirrrepBarrax /Irrr.rrr Borlrr BBeBAa NI4 V uy"uesort se-
.rrurrr.rur,r (rz1-:0) Aaer, corJracno [31 ], Ha rparuu{e Be}rHor"r aruoclpeprr norori

[1as61 =: llaee0 : 1,8.19-t e pef c.u2 .cen.

Ilcno.rrr,aonaHHr,r€ H&rrr{ AalrHbre o paccro.Eur{.Ex Ao aBeBA Trrrla UV Cet, u-t
BBetsAHEre Be.Tr,rqrrEr,r rr Brrrrr,IcJreusr,rc a6co;rrorHlre cBerlr\rocrrr rlpr{Be4errrr B

ra6t. 4. flaparraHcbr BBeBA BB.Erri ttr.a 132,33], aneagnbre BeJrtr{tltrrnw U, B t
V -me t34-36]. Benn.rr.rnrt V w B BBeBArr UV Cet nprIBeAeHr,I cor.rlacrro Ha-
6.rro4enlrxu, BbrrroJrr{eEHr,lN{ B I{prrlry o cenra6pe 1967 r.

B mecroii rpa{e ra6;r. 3 rpuBeAeEl,r BeJruqliHr{ dT dt-, rioroplle xapalire-
p1.13yroT cpeArrrorc cHopocrr, Bo3pacraHr.rfl Mou{Hocrr{ BcrrErrrrxrr ua nocxo4nrqer't
BerBrr HprzBoii 6;recna rr olpeAeJrn.rrrrcb HaH ra36rtro.rna.g lIorr{Hocrb I{B.iryt1g11r"
SBeSAri B rror,rerrr r{aRcl{MyNra Bcrrbrrrrrir4, Ae.qeHHa.E rra BpeM.fI napacrauraa 6"ue-

clia:
,ll lMaHc

dt, - ar,

B ceqruofi lr aocr,Mofi rpa{ax [pI,rBeAeHr,I npoAo"rrxilrreJrbHocrlr Hapacra-
Hllt.fi r{ yracaHrr.E 6;recxa Bcfrhrru}ifi - Be.rlusuHr,r A/* u Al_ coorBercrBerrHo.
IIpu uauepeHrrflx Af* yvrurr,rnairc.s JTr{rrrb peaxr.rfr tro,qceN{ }i Nrar(cr{}ryMy flp-
nocTu, a MeAJreHHbre (npeABCnbIIrHI,I) OTMeqeHbI Jrr{IUr, B [pUMeqaHUgX. ]Je.nn-
.rrurr Al_ Moryr 6r,rrr, cucreMarrrrecnr BaHrl?r(eHbr (go 20-3096), tan xan

2 u3B. Fipr,rrrcHofi o6cepBar., r. XL 17
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Ta6.ruqa 4

4ri zfri . L0-0,!' m.i , cpalcen

UV
YZ
AD
E\'

CeL

Cf,Ii
Leo
Lac

0 ,363
0, 163

0,2 13

0, 197

lzml*
1t,4
9,4

i0, t

yLmj *

13,0
11 ,0
11 ,5

12 ,0

./r, 5 ' 1028

4,2,lgzs
1 ,5. 1030

9, { . t0:s

1 ,5 . 16zs

{ , 8. l6rs
6 , 7. 102e

5 , o. 102e

2 ,5 - Igzz

8,0, 1028

5,2 . lgra

* Cyrntal;uuii 6,-tcctl cttcre:lri L71l] I All.

Bo3Bparqenrre 6Jrecrril BBe3Ar,r Fi rroplrairr,HoNly ypoBrllo troc"Ile BctrhIIITHII trpo-
I{CXOAIIT, IiaH npaBI{"rIO' OqeIIL ILTIaBHO.

B gearrofi rpa{e Aar{o orHorueHue Ar+iiAl-, a B ,qecflToft - Berlrquua rp'
paBHa-rr OTIIOlIIeETTTO BpeI{eEII EapacTalru.rl uS6EITOTIIIOTO IIoToria IrBnlrrlggro

t'l
BcrILllrrit{ 91 1;ua,,c i{o lurr;c (t) rto Bpe-\teHH ero y}IeEbrtreHrltt or lurt'c go -1

;*,". (lip). 
e

B oglruua4qaroii r.pa([e AaEbI CCrI.IHI{ IIa pa6orll, B ItoTopLIx coAepgitrrcfi
Olucaulre Bgrrbrrue1, B ABeIIaAqaTOft - trpuMeqaEtrg, HaCaIOq[eCfl B OCIIOBHOM

oco6eEHocrefi cBeroBblx Hpr.rBblx BcIIEImeK.

Sneprrra IIB.rIyqeEufl BcfItIIneK BBeBA Tlrua UV Cet

Ha Sur. { uo gauurrr,r ra6.rr. 3 uocrpoenbr rl{crorpaMlllbl pactrpeAeJrerlr.rE

tro aHeprtr.srr rrtsJryqeHrrr{ BctrbIIIreK SBeBA Tr{tra uv cet.
Ha {nr. l,a gauo pacrpeAerreune l{(lgZy) 4;ra rcuurlex UV Cet' Bcunur-

Ha 10.X 1966 r. ua6nrogalacb B o6rracru HB n Itpnruy I{ B BIIsyaJrLEoft 06-
.rracrr{ cllenrpl - s lQ1riuoir A{pzxe; LI3 coIIocraBJIeIlII.s orux gnyx Soro-
e.rrerirprrqecHrrx 3atrrrcefi uoxuo troJryqurb

Iv (UV Cet) : 1,5 Lur(UV Cet), (3)

tr aro coorgolrreHl{e lrctroirbsoBaJrocr' AJUr orIeEI(I{ BeJlrrqrlH l'1' BCex BCrIbIIrr€H

UV Cet, norop6re perucrpl4poBar"Illcll c yBItOrro"IIocELIlI 6IL'IbTpOM, I{eHTpI{-
poBaEEbrM Ea Jrr{Errro HB. lllrpuxoBItoit Ha $ur. 1, a upe4craBireur,r BCtrr,IIu}iI{,

Ea6rroAaBufr.ecfl B BlrayaJrrnof,{ o6racr[ cnexrpa; BCtIbIrrIHtrr, AJr.s ]ioropblx
Be.rr[qr.ru],r lv troryqeEr,r cno]rolqblo cooruorueulra (3), AaEbI 6eB mrpl4xoBnrr.

Ha Sur. 1,6 eu ?mrprlxoBnol? AaELr u{crorpaMMLI BeJrr4qr{E lg.Le Ans rex
-Bcrrhrme1 YZ CNIi, AD Leo n EV Lac, Itorophle 6ulu aaperucrplIpoBalIrl B

cw*efr.o6JraCTtr cnexrpa. ,{nr rcnrrruen, Ea6JIIoAaBIIIuxc.fl B Apylux ctrenrpaJIb-
Er,rx OfiJracrflx, BeJlurrtrr.w LB 6rrnlr OqeueELI C troMoqblo CoOTEOIIIeUufi tzna
(3). Tax, AJrfl Bctrbrrnnu AD Leo 9.III 1959 r. Dfr1eut troryqtrr Hpr.rB6re 6rrec-
Ka Bo Bcex rpex o6Jracr ax D BV , E artr Ha6JIroAeEufi uoaBoJlflror Eaftru cJreAylo-
qtre coorEolneEr{.E:

LB(AD Leo) : 2,5 [-v (AD Leo) : 0,53 Lv(AD t,eo). (4>

c uonoq,rrc (3) r ( ) oqeEeEEr Le \ilfr qerbrpex B-cubrrtreR AD Leo (cq. {u_1.
7, e). flntr icit*b6 EV Lac fla6.xorartrcb B ltpguy B o6racr.sx B u V;
gTE Ea6JrroAeEtr.s Aalor

/-B (EV Lac) : (2,1 + 0,3) Lv (EV Lac). (5) .

,{alee, Bctrr,rtuxa EV Lac 20.VIII 1966 r. perlIcrpl{poBaJlacb c uoMoII{r,Io

AByx yBnotroJrocHbrx Sunr,rpon; arl{ Ea6.rrloAeulrfl rroaBo.n.sror narlrn c.{eAyIo-

18
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[]ee coorlrortreHl{e:

1,HB (BV Lac) : 2,1 Ly,or* s" (EV Lac)

(6)

(Horopoe rrpaxrr,rqecxtr coBrlaAaer c or-
EOIII€EIIOM I 'y ol Lrror* . 71r, BEITIUCJI€HHEI\{

tro BcrhrmKe AD Leo 8.V 1966 r., trI re
IIpoTrrBopeqr.{r coorrlo[reHrrro

l.rr, (UV Cet) :
: (2,9 t 1,0)Zrour. rr,3 (UV Cet), (7)

Har"rAeHHor\,ry tro Irerr,rpe[I BCrIbrIrIfiarr
UV Cet). Llcuorrayx (3), (5) rr (6), rr,mr

oqeErrJrlr "Lp [n]x BcrIbIrrIeH EV Lac, pe-
rrrcrprrpoBaBrrrr,rxc.tr c ySnolo"rrocEbrMlr

Sn"rr,rpaur ({ur. 1, e). HaHoneq, 4,ra
oqelIHrr LB rpex BCnbIIIIcK YZ CMi,
ua6;rro4armraxca B Ironocc I/', Mhr ilc-
rroJrr,BoBaJrrr cpeAHee ve (4) rr (5) coor-
EOIIIEHIIE

Ly,lLv = 2,3

($ur. I 6). C;re4yer orlrerrrrb, trro Bce
coorBercrByroqrre orHorrreHr{-s'rurra Lil Li,
BLIrItrIC,iIeIIEr,Ie IIaMII trO AaEI{LrN{ ra6.lr. 3
AJrfi paBHbrx BctrhrrrreH ogrrofi r,r Tofi lHe
BBeSAbr r{ Ea}rie IUrfl paBHr,r\ BctlLrxrrBa-
rcqr{x 3Be3A, coBnaAaroT c ToYEocTbro Ao
MrroE(rrreJr.E 3. Bro o6croare;rrcrBo tr rros-
BOJr.ser Irprr yriasaEHbrx Br,rure oqeHr(ax
la C TOuuOcTLIO AO trOJlytrop.flAl(a Be.rIUtII4-
Ehr cqr{rarb orHorrreEr{a Li : .L1 : L1r;...
IrocTo.EEHbrIIrr AJlfi BCeX BCrlbrrllert 3Be3A
rrzna UV Cet.

Za paccuorpeHr4.rr $rrr. 1, acrre4yer,
IIrO pactrpeAeJreHtre saperrrcrprrpoBaE-
E6rx Bctrbrrrrex UV Cet uo Zr oXB&TbrB&€r
BEaqllTefir,trrrfi 4lranaaou BeJrr{qr{Ebr Lv
il r{Meer NraxcrrMyrr rpla Ly:2.7030 epe.
BcuumHu, Ea6rroAaBrxuecfi c yBHorro-
JIOCEbTM {UlrrpOrr,r,qerrTprrpoBar{rlbrM Ea
JIUEI4IO Hp, u CpeAEeI\{ IIM€I0T lleHr,Iuyrc
cBeTrrMocTL. He ucHnroqeHo, qTo aror a{-
Senr o6ycnoBJrerr otura6Hoft qucJreunoro
Muo)nr{reJr.rr B (3), rro 6oree npaBAotro-
go6uoft rrpegcraBJrflerc.rr ([lrau.recxaR
IlpuquHa aroro as$exra: rrpI( Ha6"ruoAeE[-
.EX B 3I[trCCUOIIEbTX JrtrI{rrflX yAaeTCfl Saperr40TprrpoBaTb Mellee Mo]{HD]e BcIIbrrrI-
fitr, IIeM Te, HoTopble o6uapyxlaaloT0f trpl( Ixr4por{onoJrocEbrx Ea6,rrroAeHr.Iflx.
flo-ar4rauor,ry, ror,+te a{{exr orpa}r(eE raEa +r.rr. 1,6: a rroJroce B scnuuxlr
6onee saMerrrr,r, qelr B rroJroce Z, rax rITo Bclrrrlrlntrr, BaperrrcrpllpoBaEElile B
BrrByaJlbHoft o6Jracrl4 crrelirpa, oKaabrBarorc.fl B cpeArreu 6o.rree MolqEbrlrr{,
qer{ BCITbImKI{, B CUHet"r OSJIacrr,r.

9rc.no orlre{eur{r,rx Bcrrrruren YZ Cl\,Ii, AD Leo rr EV Lac s 3-4 paaa
rroHbrrre rrrc.{a Bcrrbrureri li\I cet. Iloarouy rrlcTorpaMMlr Ha +ur. 1,6, o t e

(8)

2d J0 J2 J4

@lrr. 1, PacupegeteErre Bctrrrlxeri
3BeBA rrrfia UV Cet tro oEeprrrffM trBn-v-

qEEII'I

rr - 43 scuuurtu, UV Cet; 6 - 12 ncuuucx,
YZ CMi; s - 11 Bcnburefir AD Leo; a - 17
BcnhrmeH, EV Lac; 0- 83 scnbrmHr,r, rro Bcelr

BBeB,qaM rrma UV Cet

2*

L9Lt
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cyqecTBeHrro 6e,IHee rr AaroT NreHee Hal0':riHr,re xapaHTepr{cTrr}ir,r, rrell l}rcro-
rpalrN[a Sur. 1, o. Teu He ]IeHee ueo6xogllrro olrrerrrrrr errle ABe oco6euuocru
arr{x rrlcTorpaMlr. Bo-neparrx, ,reBoe ripbr.fo rr{crorparrlff,r 1,a flpocrr{paerc.E
B cropory cyqecrBeHrro lreHr,rtrrlx arreprr.rir. qelr Ha rr,rcrorpaNrrrax 1, 6, B, e.
Ecrecrnenno aro o6tscurrrr, B..rrrrflErrelr ua6,rrc4are;rr,uor-r ie,rrenqr{r,r: cBerrr-
Ilocrr, YZ C[,Ii, AD Leo r EV Lac cyqecrBeHHo 6o.rrure, .rerr UV Cet, uoaro-
rly Bcnr,rrxnrl rra,irbr-\ eneprurl HeaaNrerHbr Hrt Sone I{x l{B.xygeErrfl, Ho y
UV Cet oHrr Aocrarorruo r{Hrer{crrBHbr AJ.E perrrcrparlrrrr. Bo-nfoprrx, $ur. t
cBrIAeTeJrbcrByer, rrro uau6o.,rlrua.rr Dlreprrr.rr r{B;ryug1111, BcrrbrmeH 3BeBA Trrla
UV Cet Boapacraer c yBe.Trr{qeurreM cBerrr}rocrrr DTrr\ aBeBA. ,(ericrnure.nrno,
npaBble r(pr,IJrb.rr rIICTorpaNrrI 1,6, e, z npocrrrparorcfl cyqecrBexlro Aa.rIbIIIe,
qelr rrrcrofpalntrr 1, a.

Ha {nr. I, d 4auopaclpeAerreuue lg [,p gta ncex83 Bcrrbrrrre]i BBeBA rr{rra
UV Cet. flpu nocrpoenlur aroft rlrcrorpaNrlrbr oqeHlirr Ls grraBcrrbrrrren UV Cet
Bbrrlo.'rHerrbr. c rolror{bro cooruorrreHrrir (3) lr (B). tr4cno.,rraoBaHr.re (B) g.rrx oqe-
uon .Ls(UV Cet), no-rllAlrNloMy, /{aer crrcle}rarrrqecnrr BaBr,rrreHHoe BHaqegr4e
eroIl seJrr.rqr{rrbr, rlocHonbRy ornome:r.va iy ir, (= 0,5), lralrepeHHr,re Bo Bpe}rfl
AByx tscnbr[reH UV Cet, onaarrBarorcfl u 7,5_2 paaa 6o.rrr,rue, rre\,r coor]ler-
crByloIqIIe cpeAHre orHortreHr,rrr A.'r.fr Bocr,Nrrr tscrbrruen Apyru_\ 3Be3I rr,rIIa
UV Cet: AD Leo, EV Lac, YZ CIii r,r FI II 130ti (0,24-0,30). I{cupaB.ireHue
aroir eoaNtox{uoii cr.Iorellarl{qecnoii orun6rirr cnBr,rHy.to 6r,r .resoe Hpbr.rro rrr-
crorpaMlrbl 1,0 rua oAHo AeJreHr{e B,rreBo II Hec}(o.rrl}io roHrllrr.ilo 6lr ee rtari-
crrrryM.

I{a paccrrorper{r.r.rr $ur. I cJreAyer, rrro Baperr,rcrprrpoBaHHbre BCrbrrlnrr
BBeBA rr,rla UV Cet r{aryqaror B crruer"r o6.-lacru crrerirpa or iJ 102e 4o 3.1033
op?, Ttpv,ilell 6o,rrtrue troJroBlrHr{ Ea6"'rroAaBlrrrxc.rr BcrrbrrrreH r{}re.irrr DHeprr{rc
IIsiryqeHLr.E Le :3. 1030 -- l0B2 apa (c y.rerolr noalro;xnofi crrcretrrartrrqecnoii
oruu6xr B oqeHliax LB(IJV Cet) aru npeAe..rbr pacurrp.rrrorcfl Ao 102e --
-;- 3.1033 rr 1030---1032 apa cooraercrneuno). Heo6xogurro, oArrano, [o4.ysrH-
I{yrb, qro nocHo"rrbriy e{seHr na6,,rrogare.ur,uori ce.rettqr,rrd saBrrcr{r or cBerrr-
I\IOCTIT 3BE3AI,I, TO CYMT'IAPIIA,fI TI,ICTOTPATTTTA 1 , O Mg BCIIbIIIIEH 38E3A PA3I1OI"I
cBerrr\rocrrr rrcxaifierra arulr a{SeHrorr Becr,}ra c,ro?fir{r,n\r o6paaorr.

Hapactanrre DroqHocrrl rrB"TYtreHrrfl BCur,IrueR
rrepen rrancrrlrvrrorr 6.neexa

IIa $ur. 2 no gaHnr,rlr ra6.,r. 3 uocrpoeubr rrrcrorparrrrhr pacrrpeAeneHrrfl
BCrIbrIIreH BBeBA rrrrra UV Cet rro BerrtrrtrtrrHe lg dt 'dl-. Ftan rr ua Slrr. 1, urrpr.r-
xorxoir orlIerIeHLI Te BCrrbIrIIKU, A.iI.q r(OTOpr,I\ BeJrI{{I,IHII ln,a,rc, UCttO"[bSOBaH-
Hbre npr,r or{eHFie dlldt* B3flrr,r r.ra na6.uroleHrrir n coorBercrByroqerr cfrenr-
paJrbrrotlI IrHTepIra"iIe. Ocra"trr,grre BctrEIIrrIiu, A.rlfl r(oropLIx fraHc rIoJryqeHrI
lepecqeToll C IIClo"rILsoBaIIIreNr ua6nro4enr.rii o gpyrux Cfier{rpa.rrr]Hrrx o6na-
crfir, Aarrbl 6ee rurpuxonnlr. VHaeannr,rii nepecrrer rrpor{BBoAlr.rrc.rl uo rraBecr-
HrnNr rr3 ua6,,rro4enr,rrt ornorueuuflNr Be,tu.ruH lMaHC. 'I'ar, xol,r6reuarlr{fl npr,rNl-
cIiIrN r{ romuoa{puraH0Kr{,\ ra6.uro4enufi ecubrtlleH UV Cet ocerrbro 1g66 r.
/Iaer

,fiT" (uv cer) : (3,6 + 0,9) iir"" (Lrv cer). (e)

3ro cooruo[reu[e rrcro.rrb:]oBarro trprr nocrpoeHr.rr{ $:ll-^, 2,a. ,(a.rree, corJrac-
uo ua6"urogeEr{.Er\r Sngproca 1, A.{E scurrlu}ir yz CMi 1.III 1g66 r. r,rrreJro
NIECTO COOTEOIIIEEIIE

,il^""(yz CN{i) : 0,24 i}n".(yz Cxli).
1 9acruoe coo6rqenrre.

(10)
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Oso 6lr.no rrclroa-rbBon&Ho npr4 nocrpoe-
uulr $ur. 2,5. Cor;racrro Ha6.:rroAeHr,r.flM

,{moncona rr Nlnrve;r.,ra [37],

il-a"c(H II 1306) = g,oi i;n,,. 1if II 1306).

(11)

flpulrepno raxoe irie coorHorrreHrre rroxi-
HO IIOIyqrrrb c rro]rorqbro MeHee yBcpeH-
Hoii aHcrparron.Er{r4r{ na6,'rro4euuoli 3ii-
6e.rr.non l24l Bcrrr{rrrxrr AD Leo 9.III
1959 r. I4a ua6.,rro4e:rr:rrft [24] u [26] c;re-
Ayer raHEie

tiio"''(AD Leo) :
: (0,25 + 0,01);Yi,*" (AD Leo). (12)

Coornonrenun (11), (12) u (9) 6u.uu uc-
tro.rrbaoBaHbr trprr uocrpoeErrr[ $ur. 2,0.
Hanonerl, npu uocrpoeHr{r,r rrrcrorpa}r-
ttrnt 2,? uclo,rIE,SoBaHO COOrnorueulle (9)
II COOTI{OIICIII4E

ii'nc(Ev Lac) :
: (0,22 + 0,01) l['^"(EV Lac), (13)

HOTOpOe [O.rryqeEo IIo areTllpell BCIrrrIIHa]I
EV Lac r{ rrpanrr{qecxlr coBrraAaer c (10)
u (12).

Ha rr.rcrorpaur,re 2,0 AaHo pactrpe-
AeJreur,re B0 Bcrrburen BBeBA rr{rra
UV Cet rro Be"rrr.rqrrrraNr 1g aToldt*. flp,
rlocrpoenr.ru aror"r cBoArrori rracrorpauurr
r4crroJrbBoBauo coorr{ourenue (9) rr coor-
HOIIIEIIITE

ilo""(Uv Cet) : 0,50 i[un" (uv Cet),
(14)

noropoe uaiigeuo ro Hpr,rMcr{r{Nr ua6";rro-
AeHr,r.rrNr Bcrrrrrrrnrr 13.X 1963 r. rr BaNrer-
rto orruqaerc.E or (L0), (12) n (13).

trila paccrro:rpeurtn Srrr. 2 c.re4yer,
qro paclpe[eJrerrr{e Be.rrr{qr{E dlldt_ Bo
BcrrLrrrxa-\ BBeBA rr4na UV Cet ropaBAo
6o.,ree rioN{rra}irrro, qe}r pacrtpeAeqenrre
Be.rruvuH L: ec'rru y ognoir lr ror,l ;+re aBeBAhr
o6uapyxunarorc.a Bclblrrrxtrr, paB.rIrllrlarc-
rrlrdec.E rro Drreprrrr{ rrsJryqeur{.a r 100-
1000 paa, ro cnopocrrr Hapacraurr.a Nrorq-
HOCTI{ BCIIbIITIeH OTJrI4qaIOTCg, Hari [paBrr_
.tto, He 6o,,ree .rerr s 10-30 paa. ,(a.ree, ua
{lrr. 2, Hari rr ua $rar. 1, aauereu cr{cre-

4 u,f a4

Lgdlr/dt-

'ol h. :,*.,/,.

'f flz
2l , {A '"sdto7tt,

4lnr, 2. Pacnpe4e.teHrre ncrrbrrtrefi 3Be3[
trrna UV Cct no cxopocrrrM yBerrrrreHua

ilrotrIHocTrr Irs"rryqeErrl
o - 42 ncur,rmHlr, UV Cet; 6-12 BcnbrrxeH,
YZ CMi; s - 10 tscnblrxeri, AD Leo; a -1tjBcrrbrrxcH, EV Lac; A-80 BcflbrlreH, no Bcetrr

aBc3l:larr rrrna U\r Cet

rraruqecHuii cABrrr urcrorpaN{}r BnpaBo rro }repe nepexoAa or uv cet nEV Lac. 3ro r,rameue'r,e cpeAHeit ciopocrn Eapacra,rr.E ]rorqHocrrr Bcrrbr-
rueH r'IoinHo tls.EaarB .[u6o HerlocpeACTBeHEo c yBerr,rqeHraeu a6co;rrorngr:i
cBeTI{MoCrI{ 3Be3A' IIa IioTopbIX BOBHI{KaIOT BCIIBIITIHu, ;116o c yBeJrlrrregrre}r
cpeAneii sEepfr,rl{ BCrrbrrrreH, HaH 3TO OTMegaJrocb rrprr pacc]ro"peurn, Sur. 1.
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B uoncxax Ilerrtenufi aroii ,qn"renrrr,r

Jrrqrrrr p BerIrrIIrH (lgl, lg ailttt-1.

3 Be tr:Ia

MbI BbIIIIICJIU.ITTT HOE$$UqI'IEETI,I HOPPE-

Peey;rr,rarrr BbIq[c.rIentlfi ranoBr,r:

O 6.Trt crbL',..o I

lacn.'rocroal

UV Cel
UV Cet
YZ CTIi
AD Leo
EV Lac

V
H"

B,V
B
B

-i0,42

-0 ,04

-0 ,35
+ 0,90
*0,1t0

/d

1l
L2

7

15

floryveunrre Ho3{6Lrq[eHTbI noppeJ].EI{IIIr Ee troBBo"II.EIor c,{e,rarb HaRIlx-Jru60
OAHO3EaIIELIX BbIBOAOB,

fIpo4o;rxtur:e.-Ibuocrr, BoBropaurIrI Bcrlblruex

B ra6n. 5 npnne;1eno pacnpele"rreHl{e BcIrbImeH BBeBA ruua UV Cet uo npo'
AoJr)r{raTeJrbuocrrr Boaropaurrfl. llpu cocraBireHrrrr aroii Ta6Jrtrrlbr He cAeJIaEo
xarrx-.nr,r6o ilotrr,rroH yrrecrb BoarIolr{Ebre paB"irtnqrrrr trpoAoJrinrrre,]rbrrocrll BoB-

I0paHr,rfl BcrrbrrrreH B paSHr,rr c[eHTpaJrr,Hblx o6JracT-flr.

Ta6,rrrua 5

ls lr,

UV Cet
YZ CIIi
AD Leo
EV Lac
90 ucnbrrreli
3Be3,X Trrt]a
UY CEt

I4e ;launsrx
-:- 30 cen. rr
UV Cet H E\r
rr,rulrur,r AI*.

ra6.'ruqr,r creAyer, qro .-I.-rfi rroJroBIrHr,I BctrLrrrren Af* : 16 -
g.ra 9096 Bctrrirrren At* : 3 -- 100 ceH. Ilprr ncpexoAe or
Lac rralr0.raerctr cr{crerlarrlrrecHoe Bo3pacrilrrrc cpenHeI"I Be-

Otuotuerirtc Bpelreflrl no3roBaHrtrl Dour,Irueri
I(O Bperrerirr 3aT\.xarrrr,.I

B ra6;r. 6 4ano paclpe4eJreHrre Bcrrbirreri JBe3,q L'lrutr UY Cet rto Bc.-rtrI'IIT-

Ear{ Lt*l Ll_ - orr-ro[reurrro Bpe]reHrr Bo3ropaHl{fl Iio Bpc\.Iclllr sary\aHIrfl
BCtrrrrrrnr{. lla garruu.x radnrrrlbr c.-rel{ycr, rrro J,rrr BCrILrIIIeri UV Cct ilau6oiree
Bepoflrrro orlroureHrrc Ar,,/Af_ =. 0,01 - 0,1; BCtrLU[IiIr Apyrus 3Bc3A sror.o
Tu[a paSBrrBarorc-E rrecHorb]io rleA.'teHHee, \r Atrfr rILIx Harloo.[ee BepoflTHo
orrrorreErre Lt+l Lt- --- 0,03 -i- 0,1.

Be,nr.r[aa ril {u:uvecrirr 6.rrrdaria ri orrro[reErrro Lt*l Lt-: trpoIIBBeileHlle
([J paBrro orlrolrterlrrlo BperleHrr HapacraHllfl rla6lnrorluoro flBfiyqerlrrr or
t1
I i*u,'" Ao lrutrc tio Bpel\ICuII efo crJallarlfl or iMrri".lo -i- 1urrc. flocxolrriy
BocxoAflrqafi BerBb cBeroBoii Hpr.rBor"r, !iaH rIpaBrrJro, treor,rrrr{IIrNIa or upauort
trrrllIErtrr, TOBeJr[quHaTnpolopqrfoEa,rrEHa Al*; ua ErrcroA.frqel? E{e BeTBI qacro
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o6Hapy?rinBalorctr peBr(I,Ie yrlerrblueHrir criopoorlr Sary-\aHIIfl BCtrEIlrHr{, IItr-
TepBa.rrrr fioyrrr rlocroflHuofi ffpxocrr{ (<ctylenrxltl) u nropuquble Maxcra-
l\{yrrr{ 6,irecHa, ran qro }IeiI{Ay ll| n i\t- [Ier oAlroaHa'ruoi'i cB.EBriI. B ta6l. 7

rrpr.rBeAeHo pacupeAe.rreHl{e BcrrtlllleH tro BC.rIuqnuarr t,3. III; ;lauurrx ra6fluqbl
CIeIyeT, qTo, HaI{ trpaBujlo,- 6o;ree .Ielt B rIoJroBrrHe c.rlyqaeB - C}iopocTI,
yracaHrr.tr BcrIDImHrr cpaay IIocJre TJIaBI{oro r{altcut\{yMa 6necHa lnun, n 2-3
pa3a \reubrne cxopocrlr Irapacralrlrfl 6;recxa rretrocpeAcrBelruo rlepeA ETI{},I Ma}i-
crnryMoM. Boal{oxubrii ([rtara.recHnrl cMr,IcJI aroro (raHra na6"nro,qenuir 6ru
paccMorpeu B paMnax ne6y"-rrpnoft lloAeJrrr BcrIIJItrKrr r t381.

B aaHJuoqeHIIe orlrerr{r{ en1e cJreAyloq,I4e peByJrbrarbl pacc}torpeErLrI .IaH-
nr,rr ra6"l. 3.

Bo-uepnr,rr, ycraHoBI{TL }iattrle-Jrrr6o .ierxrae coorrrorreuua ruerx4y{opuoft
cneronoii nplrnoil r{ r{o.rrrqecrBeEnbrMr{ xaparTepr{crrr(ar{rr Bclrblrlrnrd rre yga-
erca. Han trpaBtrJro, Ha cBeroBbrx ripr,rBbrx c["rrbubrx Lr npoAonHtrITeirbnblx

Ta6.,rnua 6

t- A[*
'4, l_,,0*_,,0 -o 

ir:-l I

UV Cet
YZ C]Ii
AD Leo
EV Lac
90 scnsrtlteH
3Be3I Trrna
U\- Cet

Ta6nnua 7

1g'B
| -, 

.*-,,0 
i -, ^*-*,, | -0 ,*-.0

UV Cet
YZ C\Ii
AD Leo
EV Lac
80 scrrbrtueti
3BE3;I TI'ITTA

UV Cet

Bctrr,rrireH o6napyrxnnaerc.s 6orrme gera"uerl, qe\r Ha cBeroBLIx HpI{BbIx cJra-
6rrx r,r EetrpoAoJrir{ureJrbErrx Bcrrbrmex; oiIEaHo aro paaJrr{alre uo;rier 6mtr
o6yc"ron.ireno ue {nsr.tuecnrrMI{ paB.Tllrrrr.{.fi}rr( Bclrr,rlrex, a lrlrcrpyMeHTaJrbEIi}Ir{
a$Senraun.

Bo-nropr,rx, liapanTepHrriinnrepnar Bpe\reurr rrelriAy riraBlrl'rrl u BTopuq-
fibrr\r }raH0r.rrryNraMr4 BcIIr,rIrreH Bcex paccMorpetrHr,rx sBeBE Tr{na uv cet co-
craB.rr.ser oHo,-ro B ulru., .rro coliracyercrr c ua6.rro4enuauu Du4proca Itg],
noropr,rfr Arr{ rrerr,rperi BctrBrrrrex \'1, CNIi co Bropfluur,rMfi Maxcr{MyrraMr{
6;recxa Haufe,rr eror rrlrrepBaJr paBEr.rrr 6 lrrr.

B-rperru-r, rloJrr,3yrcb AauubrMrlr ra6r. 3, cJreAyer etqe paB o6cy4lttr,
Borrpoc o6 oqerne ypoBtrs Bctrr,rmequort aHrrassocrrd BBeBA rrrtra UV Cet.
Br,rure, [pr{ paccMorpeErrrr AarrrrBrx ra6r. 2, B r{ayecrBe Mep6r ncnr,rmessoii
axrr.rBEocrrr lrctro.]rbBoBaJracb cpeAE.f,fl A;r]rreJrbrrocrb {orooreHrpr4qecHoro
rlarpyJrrrpoBantrr Ha oAEy Bctrbrmny. C yqerorr [o,lyqeHubrx Br,rme auepre-
TuqecKux oqeHon B KaqecTBe Hpr{TeprreB ypoBE.E Bctrr,r[eqEofi axruuuocrn
Moifirro paccMorperb, rra[puMep, aueprrrrc, Br,rAeJrEeMy]o B cpeAEeM oguoft
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BcIIbIIIrHoI"I 3a IIeIioropblIi nepr.roA Ea6rloAeHr,rrl, I{.[I{ orHorr]eHr{e DHeprrrl,I
Irs,rlyqeHrlfl tscflblrueli 3a HelioTopr,rr"r rrHTepBaJr BpeNreHrr n tr3,,ryqeEl,rrc cnolioli-
Eorl BBe3Abr Ba ro irie BpeNrfi. Ouenr.r4Ho, oqeEntr yporufl BcrrrrrrreqEofi arirr1s-
EOCTTI IIO TaI{rIN{ (SHepIeTIIrIeCKI4\{)) fiprrTeprlEt[, ]iaH trr fro r{crlo"[],SoBaHHolry
BEIIII0 (TIaCTOTIIONIyD ripr,rTepllrc, cr4,{r,H0 3aBI4CffT OT nplilreH.fle},rolo IprI Ea-
5.rro4enu.ax re.Tecliora, or a{Senrunnorl grlrnr,r Bo.rrlrbr I{ xrI4pIIEbI I4cc.-reAy-
elroft o6.lacrr4 ctrer{rpa. B ra6r. B upunegeuo cotrocraB,'reHue oqeEon BCrrr,r-
uleqnoti aKTIrBHocrrI UV Cet B Teqerrre qerbrpex ceBoEoB, rror4a ua6;rrogeurrr
Be,'ILICb B OALIHaI(OBbII yC.',rOBI{fiX, qTO IIC}tiIIOqaeT B.rrI{rIHUe IIepeqI{c"TIeHHLr\
rrncrpylrenra.TrbHhrx a$Sexron. OSpaqaer Ha ce6.s Bnr.rlranrre coBrraAeHrre paa-
.-rlrrrur,rr oqenor( Bctrbrruequoii aHrnsuocrr,r UV Cet ;1,rs IBy-\ noc.rrenur,r\ ce-
3OIIOB.

Itor4a tracrotlqafl paSora 6u,ra 6.rrrana !i olioH{aHrrro, Ha}r cra.ro r{BBecrHo
o6 lrcc.rre4oBarrrlflx BCublrrrBaIorqrr\ BBeai(, Br,IrroJrHeIrHr{r Ha o6cepnaloprur

Ta6,rrrua 8

Cerorr
Ha6.uro1e -

Hrrii

r{rIc"f o
ja pcr {t-
cr l)l1po-
BAHIIb]X

BC tl bIUeH

CpeEHce BlrclrH
rraT pyrrr pollarrrIfl
Ha olH-T BCUbIm-

H-Y, qacbl

19611 r.
196/r r.
1965 r.
1967 r.

8,4
12

4,1
4,!t

9,:l
3,2
9,0
8,3

0 ,0060
0,0014
0 ,012
0,012

4

l7
3

Ilari-,(ona;rr (cruA) ltyune.,renr t361. Il :re.reune 1g65-1g6G rr. cBLrrre
260'rac- or{ Be.r {oroa.nerirpr,rqecroe narpy.rr.rpoBanne 6.rrecria 1G dNl-are3r r.ry 11 o6:nexroB Baperucrpr.rpoBaJr ono"rro 120 scnr,rrrrex. B .,rrc6eeno rprrc,-rirH-
Hofi Harr Arrcceprarlrrlr [3ti], H co*(a,'reurrro, He corepifiarcn FiprrBbre 6.recna
BCOX BCIII,IIII€H, IIODTOtrIy III{ He IlMeeII BO3\IO?IiHOCrtr{ Il}i.rIIOqI{r6 DTOT O6uI11p-
urtfi pn;1 oAEopoAIrbIr na6.T rcgeuuii n naury crarrrcrr4liy, Ho rroaieNr cpaBr{rr1.L
"ruIur, o6qne BBIBoAr,r. ItaH u lrr,r, Ftynrie.rrb rraro,lrrr, qro y c",ra6r,r-r no coe-
TI,IIIoCTII UV Cet-aseBA BCTIbIIUHI4 pasBuBaIoTC,I B CpeIHeM 6r,rcrpee, IIe}I y
6oree apxnx. ocnoeHa.s rracrr, ua6rrcgeuuir [36] roruo"rueua r yuirpaSuc,re:
Te, rAe rropor o6uapymeurr.rr Bctrbrrrrex ropaBAo r{r{irie, .relr s .B- r.r Z-ob,ricrss,
no?ror.ry qacrora Bcrrbrrrre(, saperucrpr4poBaHEbrr l[yuHelerr, Bo rrHoro pa3
BbIIIE, IIEN'I IIO AAEEbI\I /IPYIIIX HA6"'IIOAATE.'IEI"T, tr{CIO,'INSOBABUII,IX B OCHOBIIO},I
cruroro rr Brrgyanr,Hyro o6",racrr cleHrpa. I{aH lr rmr, Ftyune",rr [36] [oAcqr,r-
TbIBaer clreprerr4rrecHrre \apaHTeprrcrrrxrl ypoBrr.E BCrlblrrreqHorl arirrrBHocrl,r
aBeBA r{ rraxoArrr, qro DHeprufl r{Bnyr1g1111fi Bctrr,rue}i aaea4 AD Leo, yZ C\li
r WoIf 359 cocrasJrrrer or 0,1 4o 196 aueprur r{B.r}r{ps11fl llrrr\ aBeBA, rrro
5.T r.rano H Be"rrtrquHarr B troc"TreAneii rpa{e ra6"r. B. Il'or:r,ru n pa6ore [36] as-
.:I-fIeTCfi BLIBOA O TOtrI' qTO qI{C"rTO BCII6IiUeH ]iaiIiAOI"I SBeBAbI paCTeT IIprI]repHo
Dr{cIroHeHI{r{a"{BEo c yrreHE,IlreErreNr r{x xrorqlrocrrr B }raricrr}ryrre 6,recita, raH
IITO OCIIOBHTI-fT AO.]I,fI II3:rYT1g117' BCTIbIIIIE}i SBE3AbI II])I,IXOAI,ITC.g HA C.JIA6bIE
BcrIbIrrrHrI. floclegnee Sali"rrloqeul{e Nloirier 6r,rrr, cupaneAirtrBo rrrrxrb rlprl vc-
'II0BIIu, qro qI{CJIo BcIIbITUeH' HeAoCrynHbI\ AJLfI peII,IcTpaIII{I{ [pI,I CyqecTByIO-
qeii rorluocrrr Ha6JroAeHr,rfi, rlarrHoro npeBr,rr[aer qr{c.xo perlrcrpr{pyelrr,r-\
BCIIbIITEH.

llrr 6.rarogapuu A. trrI. Jleyruuuol-I Ba rrorroqr, B rroAroroBrie pynorrrrcrr H
IIEIIATI{.
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AltAAEniufl, HAYIT CCCP
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Torr \L 1g6g r,

o oToSIErtTp[rI ECTiI,IE H A E "IIIOJTiHIIfI BCIbI XI{BAIOIqI,I X 3BE3f .
V. PEByJIT,TATbI -vrIACTI,Ifl B FiOOIIEPATLIBTIbIX IPOIPAMMAX

1963-1967 rr.
n,O. af Acd.fr,Hos

Bo npeltx {oroa,rexrpnuecxux na6rn:leutrii acnuxnBaroqrrx 3Be3A, Br,rtrojrrr€Hrbrx o[-
EoBpeilreEEo c pa4rr.o-na6rroAeEtrfi_Mlr r o5cepnaroprrrr flxogpe;rr Eenn n 1963-1967 rr.',
:iaperrrcrprlponano 47 Bctrbrrtrex. Mouesrtr Earra.rra tr Horrqa na6nrogerurl, ]ro]IeETr,I lraxcu-
I\I-\rMoB BcIIbrmeH rr rrx aMtrJrnryAbr coAeplriarcE e ra6ruqax, a cBeroBLIe HprlBbre Bcllhlmel{-
na {rr1,pe.

PHOTOELECTRIC OBSERVATIONS OF FLARE STARS. V. RESULTS OF PARTI.
CIPATION IN CO-OPERATIVE PROGRAX,IMES IN 1963-1967, by p. F. Chu.sainot..-
47-flares s'ere recorded d_urlng the photoelectric observations made" simultaneoirsly with
radio observations at Jodrell Bank-Obserr-htory in 1963-1967. The time of tne itirt ana
enjl- of o-bserv,ations, the time of flare maxima and their amplitudes are compilerl in the
tablc. The light curves of flares are given in the figure.

C oHra6pa 1963 r. ItpuucHax acrpo{rsuqecxa.rr o6cepsaroprr,fl AH CCCP
Irpr.rHrrlraeT yqacTr.re B Iiootrepa'r'rrBHbrr nporpar{Nrax onHoBpeMeEEr,rx 0IITE-
qecl{rrx r[ paArroHa6"rro4euraft Bctrbr\rrBaroqr{x 3Be3A. opraur,raaropoM 3Ttrx
coBr{ecrHr,rx Ea6.rroAeEr.rfi. flsnflercfl. rrpo6eccop E. JIoserr. TIlr negyrcr paAro-
Ea6ilro,qeHira u o5cepearopur,r ,{mo4pen.rr EauH (Aur"rrtr.fl). Ofirtrqecxlre Ea-
6lrcgeuun lpoBoAflTcrr ran]r{e coBerc}ir.rrr[ o6cepnaropr{.EMrr B A6acrylraun u
Ogecce, HecliorrbItrIlILI cralrrll{.rrlrr.r CrrrrrcourraHcKor"r acrpo{uarauecnoii o6cep-
Baropur.r (CIIIA) u Eoi.iAescxofi o6cepaaropuefi s lorxnor"r A{puHe.

Hauru na5rro4euus 6:,;.rn ro'ryqerrrl c {oroa.rerirpfiqecrirlur Sorolrerparrr,
ycrarroB.rreHHrilrr.r lra 64-cn trcaucHoBorr reirecHorre n 70-cn orpa?fiarenbEoM
Te,recliorre ,\3T-8. Ha 61+-cttt reireciiorre na6;uolcnu-fi npoBoAnJrr{cb c }r{eirrbrrr
$rr",rr,rporr. @ororrerpnrrecriarr crrcre\ra 6.,ruaria r tr' (uo;1po6uee cu. t1]).
Ha re.recrioue A3T-8 rpr,rNreH.sJrr.rcr, rrurcp(repoirlrronnr,re rfrr.rrrprr c e{{en-
rI{BH6IIIII /I.rIIIHa}tIr Bo.IIH ),4867 t },499u A (nr,1po5lree crr. t2)).

Ifruite riprrBeAeHr,r cBoArl6re IarrEr,re rra6"[n;Ieurr11. B ra6.rurle ynaBaEbr:
BBeBAa, Ailrr,I, ItoMeHTbr Haqa.,ta Ir r(oEqtr Ha6rroAr.Hrrii. rrorteurr,r ]raHCLItIy\roB
Bclrbrlrrcri (rperm Bcerrrrptroe) rr Ir\ alr[,in{TyA6r.

Cneronr,re iipl{Br,re Ectrbrriren Aar{bl Ha {urypr:. Iiari rr paHCC, oilpeAe.nfl.-racb
B e JIIrqlll a Lr g 6rrr-o.tHo t' o trIB Jr -yqen JI-E B c rILI[IIirI

-/r,.r, : 11*.r,7Ilu6r1, * 1,
;

rAe IIBcrr, I lro,.o, - [oro]ir4 or BBeBAbr Bo BpeNrrr Bcrlbrrrrrrr rr B HopMaJr[,Horr co-
cro-Enlrr. Ceerosbrc ripr{Brre Bctrr,lIuen UV Cet 20, 22. 23, 24, 26. IX 1965 r.
,r BCex Bcrrbrrtrex UV Cet, tra6"ruoAaBmr{rc.B B orraSpe 1966 r., 4aurr n [2,31.
Omu6Hr onpeAeJrenrirfl BeJlrlquubr I : :l 2 -- 3%. Tosnocrr [roMeEroB Bpe.'
i\rcHrr ortoJo I Mrrs.
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Couocras.eeul{e cBeroBbrx }iprrBr,r\ Bcrlrrrrxex c Aalrnhr}r[ pa4Iroua6.,rrcne-
nr.rfi 6r,rno cAeJraEo s [4]. B 12l paccuorpeHBl peay.rlbrarll ua6"'rrogenul"r c LrH-

rep{epeuqnoHHbr}r[ $tr"rrrparru. O6qee oScy;n4erute peBynbraron {oroa.ner-
rpr4rqecHl,rx na6.urc,qeurarl Aauo s [5J.

IJox6pr 1967 r.

1.
2.
.)

4.
5.

.Ilnreparypa

il. (D. q y r a Ii u o s. Ilas. ltpurrcnoii acrpo$ua. o5c., 1964, 33, 215.
II. O. q y r a ii H o r. IIas. HplrucHoir acrpo{rrs. o5c., 1967, 38, 20C1.

P. E. I'epu6e p r, fI. (D. 9 yrairion. Acrpou. ;x., 1967, 44,21i0.
B. Lovell. P. F. Cltugainov. Natttlc, 1964,203, 1213.
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ooToS JIE KTPI4q EC KIIE H A B JIIOAEHIIfl BCII bI XI4B AIOI4II X 3BE3I[.
VI. OOTOMETPIIfl BC[IbIIIIEI( EV Lac

B IIETbIPEX yTIACTHAX CIIEHTPA: f/, Hp, G, V
n. O, qYca,&,uoo

3a 66 qac. $oros.nexrpuqecfirrx na6lrogcuufi EV Lac c ([rnrtpolrr [/ eaperrrcrpupoBaEa
31 gcurruma. lloxaaano, sTo cToflr, BLICOXafi qaCTOTa peIIrCTpaI{tr[ R^Crr]rltrreR BLISBaEa AByNITI

6anroDulll: l) nosHilessoii ncnumeqsoii axrnnsocrblo 3Be3[LI il z) ooJ[ee BhlcoKolr Bepo-

ir"oaiorn o6uapvxcuur cra6rrx Bctrhrrrrer rplr ua6nrogeErrflx c $tl,lr'tpou tI uo cpaaueuuro
c E:r6.rrcAeErInutr c $r;rr.rpov B.

[;rx rpex ncnrrriren, ua6;rrogaomuxca c Sulr,tpawn U, HB, G, V, cotrocraBJleHBr cJre-

Ayroqrle BenrrqEEbl, XapariTepll3yroqEe trsIyqeErre BctrLlml{lr: oTEocIITeJrbEafi trETeECtrB-

Eocrb rr3ilyqenrrg BcIIbrIrI(u i.': nIlI_P {rurrpe [/, roraaarelu IIBera (U - C)n(U -V)
r{ oxBrrBaJrcETxr,re ilrrrp[sr,r Jrrrrrrrr Hg, olPeAeretrEr,Ie tto oruorlrerrrro I( flpuJrerarcqeMy

x rei xoxrnnyyMy rr r{ RoErrruyyNty EerrocpeAcrBegno Ba rrpeAeJroM 6alr,negoucxofi cepru,
;";;;.;;;;#6'sltrunurntvr"r.ruro{u,7-Qrrnr,rp'clrcre}rbr,fi,rxorcora,Hu,G-yaHo-
IIoJIocIIbIe@n.lrr,rprr.casfreHtlrsnbl}IllA.TIIIHaIIIDo"]IE1"486|n^49904).Ha6nrogaellrre
86n1:gr uaricr1uyrra lcnunrxrr 3rrrqeEUs (U - C\ t, (U - l') ueupotrnopeqartrpeAnororltc-
Errro, qTO II3JIyqeEIIe BctrEIIIIfiII Bo3EtrfiaeT ts otrTIIqeCHIt TOIIKoM O6;raHe raaa (/r: 104 *-
-- 8.1i1+ "Il, nr)- 70u), Ha urcxognqei qactn cBerolbrx r(plrBbrx tr3ryqc.Efie BctrErtrreR

"*J"r 
Oorra.'"plf""rt fiuer, t", ror, r(oropbl^Ir 4aet <<re6yrapuax> rtogem,. Ha6;uo4aenrre

;;;;;r;;- rf"i*., riW"Ur.uo opu*epuo r^ I 0-100 paa ueuime (Ee6yilnpEbrx)) Brraqe,,trft .

9ro ynaannaeT Ea ro, qTO OuTIlqeCRaff ToJIqa u 6anrUepoaC6lIx JISEIISX 6onlme eAtrEIIqbI

tr IIX IIIITeECEBEOCTII yMeEbmeELI CaMoIIorJIoqeEIIeM'

PHOTOELECTRIC OBSERVATIONS OF FLARE STARS. VI. THE PHOTON{ETRY
or rieir-ns-o-r nviac IN FouR sPECTRAL REGIoNS: u ,tap, G, v,l:v P. F ' chugai'

nsy,.- Bl- flares were recorded for 66 hours of photoelec-tric observations of EV Lac with
fr-iitt... It is shown th"iso [igh u f*quuo"y of reiording of f lares was cq-u-sed by t-qo {qc-!grs:
ir iiieliiir; u"iirttv 

"r 
iri. rt'r.; zj frigrur probability"to dctect small flareswith {/-filter

tiran -witn B-tilter during observal ions.
For tlrree tt".cs oUsc.'red *iil' f.r" f iltcrs U, HB, C,V tlre following quantities defining

tlre radiation of flare gere compared: tlre relalive intensity oI flare. radiation i: LIII
*iir,7-tiii.., [rrr.oto"."iialc*'iu - c) and (u -V), and the equivalent widths of H,
line determined rvith respect to adjacent continuum and the continuum imqldiately-bey-
ond tlre limit of BrtmetTeries' ,;;$.t and |4lsrroro respectivcly' (J, V are filters of John-

son,s system and HB, G are narrSw-band filt&s with effective wave lengths 1,4861 antl

X4gg0 A. Tlre value! ol (U - C) and (t/ - I') -observed nea-r the flare maxima .do
nor contradict the "uriimptioir -itui-tn. iadiation originates- in the op^tically
It io nm cloud (r, : lba:.'4.104 oK, n" > 106). In the- descendi-ng part of . light
curves"tlre ftare radi"ation posseses more red colour than tbat Iollowing-lrom tne ((neDularD

-"a"r-. irr. "ni".r"a 
,"i;;;i w;pasorand ll'r,ruro are approximately-l0-100 times lower

than t5ese <nebular> values, It siiows that thb optical depth -in Balmer lines is greater

ii;;; ;;iit u"d ine, intensities of these lines are reiduced by selfabsorption.

Heganuo MEI troJIJnItry1E &oro311e6rptrqeg1tre Ea6nIOAeEEs BCtrbIItreR SBSBALI

UVC;i c ,,rep4epe,q,trouiEbtMtr rfrurrpartlu, BbrAenffroquM, rru'uro-.HB r
uaxogrq,fics. s1i,,zu Eee yrracro^ EetrplpbrB,oro clle*rpa co cpeA,efi A,,E-

IIaB. ftpbrMcfiofi o6cepBar', r. xL tg



Eoft BorHbr [zr990 A. Peayrrrarrr erux ra6lro4eurali paccr{orperrbr B tl].
C qe",rsro rrcc,ireAoBaHrr.s cooruortreurrfl lrelr{Ay lroronar{[ B Jrrrnr,rr{x rt EeflpepbrB-
EoNr crrenTpe r{BJryrreu}rfi Bctrbrrrren BBeBA Trrrra UV Cet Earrrr [pegnpr.ru.srbr
la ;rLHei"ImLIe Ea6!'IIOAeHrfl .

34ecr, paccr'rarprrBarorc.rr ua6,,rrogenlrfi BCtrErrncH EV Lac, BbrrrolHenur,le B
qerrrpex yqacrxax crrenrpa. trl[cnornaosar-rtrcr, re ,rie ABa uurep$epenqtrou-
urrx $nrrrpa Hs u 

^4990 
A, uro rr pauee, a rax?rie {u;mrprr, 6:ruiHlre x IJ tt

l/* cncrermr fiixoncona. Vc,,rosnlrc.fl {u;lrrp }.4990 r garruefimerr Eraa],rBarb
G. Ha5rroxeHrr.s rrpoBo,(u;-rr{cb c rroMorqbro Soroalenrpuqecxoro $ororrerpa,
ycrauoB"rreHHoro tra 7}-c,tt orpalriare.rrbrrorr re.rrecHotre ABT-8 c 24.\IIII no
8.iX 1967 r.

Ilenpepr,rnuarr perr{crpaqrrr 6;recna 3BeBAbr B€rl&cb c rrocro.sHno -vcrauoB-
.TIerIHr,IlI $rr.rr,rpolt {-l , flpn noauuHHotseEI{II Eatr6oJIee ]rotqHr,rx BCrrrnIIre]i
rloc"rre;-Ionarc"Tl,rro qepeAoca.nucb BCe rrerr,rpe {urr,rpa. Bcero aa 66 .rerc. sa-
6;rmleurrii c {r.r"rr,rEorr [.I 6r,i"la BaperrlcrprrpoBana 31 scurrmria. To.lr,rio 4nx
Tpex BcrbrHeri yi{a.xocr, IroJryrrr{Tr, IIocTaTorrHo yBepeHEble cR€ToBbre tiplrBr,re c
Ha;.r.rr'Ir,I\I r.r; rrcrLt pex $lt,rirrpoo.

13 pel-v"rsrarc rrpoBo/lllBlttrlrcfi riarlr pagee (toroererirpllrtcclirltt na6.rrc;1e-
Rrtir c $ri.ur,lparrn B v 1- err (iil5 -rac. 6rrlo BaporrrcrprrpoBaHo 15 ecubiruex
[2-4]. '['ariint o5paaort, cpc;iuriii trpo]ic?rivrori Bpe].renrr ]rc?ri1\- BCribrurriatrrII
nprr ria6.lro.lerrTrrrx c rbrrrr,rpolr (-i ortaga,,rcs r 19 pag r{cHr,rxe, ricfr B c.-ryrrac
na5rrc-,.1eRriii c $r'urr,r'1,.alin,li rr It. O.renn,qrro, Dro r\rorro SlrL'r, nu:ttarro;tBylr;I
rlalil'opaltrr: 1) uootrtuerrrroii ecnr,rme.irroii arilrrBriocrbro BBC3:lr,r: ?) 6o,rr,c nrr-
conoii Ilcpoft'i'Hocrr,ro o6napyiHCrrr{fi c.ta6r,rr BCrrrrrneri B c.ryr;;ir' ricrc.lbBo-
BaHIIri dtl..ir,rpa. {,'. ({ilorI:iirilc'I'BCrrrnrreri rio orrrclrJeHriro Ii rrcBoi}...,i}-rLllIrrrorly
J{il.:l\Jrlellli I() ;lBC3iiIJT il r'.'li,L padrio,-ICTe BInlrIo. rle[I R nr1[rioii o6.-racrii l]ncriTpa.)

rIro6r,r I]rlrttcirilTT) *.'irlirIIIie crrlr SariropolJ, rro oSoill,r pn/Iatr lit6.rro:rerrr.rii
6t,t,lo cpasrreHo rrIICJo nclr,Trncri, IrajryrrcErrc Iiorop.bix R rrilricrlrvlic rrrc.'io Be-
.rlII{trI}iy li I rpelt'.,ra,x 1{.2-12,-2. PacclrarprrBaelrr,re RCrrbrrlrrrrr rtlle;1rr orHo-
crlreJbr{rro rrrircrrclrBnocrr{ B uaHcri}ryuc il npeAe,riax 0,48< in< 1,20. r. c.
6l,t.nrr arIarIIITe.llIJrlo 6o;rec [rrrcrtcrrBH]n]rrr, tICrI rpeAer rryBCTBIrre"rlrIIocrlr,
tr{ I{\ ql'rc.reEirocrb HC ]Ior.rla 6r,rrr, rrcnairiena a$$exroNr ce"-rcliqrlrr. lIe XiiIIIrLIX
Ra6.rrc4curu"r cneAyer, rITo rloria:are"TII IIBcra ua.uyrlgHlrr BcrrDrnleri EY Lirc n
rraxcrrrr-vue [.:-D := -{,4 (crr. drrnrypy) u B - V : -0.2 [1r]. floarouy
trpcilc.lnr Be.irrillrr{ l- g:r;r pirrcriar|rliji}crlLrr BClirrirre}i 70,0-77"r,0. lla ncurt-
rren, rraS;rrc/iflBIilrrrcfl c riru.rr,rpolr./1,'raHrrx BCtrbrlrr€]i ori&B&.rrocb Boce]Ib
(rpynrra B), a ir:r Rcrrr,rrrrex, pcrrrci']lrrpoBaBlrrr{xcfi c {rr.nr,rpolr It, nxrt
(rpynua [,'). ]3cnr,rrr]irr, Broi{aqne B rpynrry [i, 6r,rln catrfbrrrrr Ej]riri\rrr cpe-
Afi Rcurrrrr]eri, na6.rro;1alrrrtrrxcfi c (rn"rnrpolr U.

Flco6xoginto raliilic no o6errrr rpyurarr cpaBrrrrrb cpe4r{roro rHcfrrrrrri Z.
rr3.[yrrac]ryrc Ba Bpe[rr{ BCrrulrrrr B cnerirpaJbuhrx yqacrnax I_,- rr B. Srrr ne-

"TLIq[Er,r olpcAc.'reflr,r cnoco6orr, ria.{o;fie}rHbrrr r [5]. Onaea;rocr,, .rrro Lt, :
:$'16:rt e\re u Z, : 1,7 . 7032 epa.,{ln lepexopa or Lu r L66rt:tnr,"rrori--
BoRttrrbr cpeAHr.re sgaire[rrfi oruouicruui LulLv = 2,7 n LplLy = 2.t. flepnoe
LI3 HrIx naiiTleao lro rer{ Bctrhllunaivr nipiioga na6"urop;eun ii 1967 r. , Arrr rioropbrx
r{N{e.Trrcrr rra6.nrogenrx n $urr,rpax Li' r'r l'. Bropoe cooraortreErre Barrro cor.{acEo
15]. B r,rrore rrrreelr Lu;= 26. 'I'arir,rr,r o6paaori, AJr.rr rpynrrrr L'cpelnna enep-
rrr.a Bcrrbllrreli Zn : Lu: 1,7 1032 gpe, rr rrorrirro cqrrrarr,, qro n,,rfl o6eux
rpyrtrr tscrrbrrrrex cpeAr{fl.a eueprrr.s npr.i6.rrrralrre"rrr,Ho oAuuarioBan.

Y.ttrrrr,rBax, .11iy orrrouelrrre AJrITe.rrbllocrl,I AByx pflAoB rra6 jrIoI{eHrrrl"r

635i 66 = 70 w orIroIIreHI,Ie rlrrcJra Bclrbrrrren c oArrHaxoBorl no.nnoii Dseprrrcr-r rr
egr.rnori Beponrrrocrbro o6rrapy;rteunfl nrjlnB : "lr, Nro?riuo ilariJrorrrrrt,. rrro B

trepr{oA aBrycr-cerrra6pr 1967 r. BcrrLrrteqHa.a ar{rtrrBrrocrr, EV Lac nplr6.,rn-
BrrreJrbHo n 6 paa fipeBrrrxa.[a cpeAHroro arirrrBrrocTb 1960-1963 rr.
. -i\'Ioxruo or{eHrrtrb oifiLrAaeMoe qr.rc.Tro Bcrrbrrrrex AJrfi rreprroAa na6.lrogcuuri
1967 r., trprrnr{rra.E, rrro B 1967 r. cpeAHee rrtrrcJro ncrrrrrrren B eAr.rEr,rrly Bperre-
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Etr 6EUro B 6 paB 6orr,ure, seu s 1960-1963 ri'., a ranll{e cqrrraa' qro Beporrr-
EOCTB O6rapyxearfl Bcex BCIIbIIxeH B o6oux prlAax ua6nro;1enrafi 6r,tra paBsa
eAuntrqe. ,(na nepuona 1960-1963 rr' cpeArlce qrrcJlo BCTIrIITISH :a 1 sac
Nnl Tn: 15/635. tr{rax, troryqaerr, qro oriuAaelrocqilcro BCIIbttrleH s 1ir67 r.

.vy , .Y, :!-o -- c.
tlJ

Ftax yme roBopr.rJrocb, n geiicrrlrreJ,rrr,Hocrlr s 1967 r. na6lroganacr 31 BctrElIIr-

ra. 3ro uoxaar,tnaer, qTo uCrIoJIBBoBaHrte {urlrpa U slrecro B yne.nuuranaer

Bepoflru6grr o6uapyxtesus Cla6r,rx BcIIbIxleIi, qro npLIBoAIIT H pocry O6rqerO
qr.rcJra perllcrplrpyeMllx BCIILIIucn upu6luarlreJlbllo n 3 paaa.

gneprrau Lu 61ilu onpeAeJreHbr gla 31 Bcrrblmrirr EV Lac, Ha6;rmpanurefi-
cs. s 7967 r. PacnpeleJleulle BCIIbIIxeH IIo EHepIu.flII Zu luoll(Ho cpaButrrb c
pacnpeAeJregrrer{ tro aEepIIIflII .L6, rioropoe gra EV Lac 4auo s [5]. flo-upep(-
HeMy cqrlraetl, sro Lu : Ln.

B ra6;r. I cpannr,tnalorc.s tIrIC.[a BcrIb]rIIeIi c oneprraeii Lr', paalurofi-na un-
repBaJrr,r qepes riorlop.fAl{a, no AByl\I pflAarl Ha6rIoAeHI'Iii: 'rucla Ar, orno-
cnicx n Ha6JrIo/IeHI{.fIrI C $untrport B, a uracna .lf2 - c (lnnlrporr {'. Ru4no,
qro yBeruqeEr{e Bepo-flrHocrll o6napyxteulrfl npII Ha6[K]AeHuflx c drIIJII,rpo]I
[,i noanon.ser npoloJr]r{Irrr, }ipr{Byro pacnpeAeJleunfl B cropoHy 6o"T cc criiSltr
BctrhIIrIeH' 

Ta6irrrqa I

lg Ln

jllr ,0- i-ll', , Ir

-1::) ,5-33 ,0
3:, ,0-:12, 5

ll2 ,5-32 ,0

lg La

3,2,0-:11 ,5
31,5-.?1,0
31 ,0-30,5
30,5-30,0

2

6

7

l3

Paccrrorpnrl peByJrLrarLI ua6,lro4enrai c uerr,lpr,Ms dlltrbrpatlllr: Li, ]Ig,
G, tr', TIa Surype AJrE rpex Bcrrlrrncx cotrocraE.]reE],MpIrBr,Ie rl3IrIeEeEI4rI cJIe-

Iynqrrx Be.rrrrrtr.rE, xapar(TCpr,13yroIn,rrx ToJrLHo r43.ttyti6117t caucfi BCrlblruK14:

oTHocr,rTe.rrt,noir lrurenclrBnocrl4 uBIytIeHIIfi BcIIrIIUHII iU -- MII u Sunnrpe
fi, tlgxaaareJlefi qBera LI-G u tj-V tt norapndlrtoB sHBr{BaJleIrrIiLIr ruupurr

JrlrEr{r{ Hp, onpeAeJlenEbrx rro orHorreHLrrc ri npnlJreraroil,clly n rrcii HoETI{Ey-
yl,ry Ir I{ IioHrlrHyyl\Iy HeCnoCpeACrBeEIio 3a npeAeJlorr 6aar,lreponcHor"r CeptrE'
COoTBercTBeuuo lg[Ir'gras61 rr Ig]l/1tlj:6i0. Bcc crII BeJIIIvnHLI nOJIyriCIItI tryTeM

IrcriJrlorreurrff IrBiryrleulrfl crlolior-rHoii aneagr,r I,Is Ea6JIIoAaeMl,Ix Bo Dpel\lfl BCtrblrII-

Hr{ rrorolioR. Ten caur,ttr, oqeBtr{Arro, npcAnoJraraerc.fi, ttro B TCqeHrIe ucrlhlrrllir4

{or.ocsepuo€ n3ryt1g1114e 3BeaAr,r rre rl3}rerrfrerc;r. cuoco6 onpc4ereaua wyr,
rro nalrrltrr Ha6rIoACHE.E]r pacc]rarpnBaerc.E ur,lHie. IIalr6olr,lrrle omil6fiu s
onpe&c"re5rrr,r roliaBarereii rqnera Hc npeBr,Iila.lr't -l-0"',3. Omlr6nu oDpeAeJIe-

nrea II-11u 6r,r.un ror{ie Hc 6onee -l-30%.
fIOxaeare.,ILI IIBeI'a U-G v U-Ir r:axoAIlJII{Cb IlO lipIIEblII ne.trlt'ttrlu U,

G, Y naIry.terrr4rr BCrrblrrEiu. fIocregHIrc, B cBoro oqepeAr,, orpcAer.rlJIrrcl B pe-

SyJILrare CpaBHeHI{fl nOTOIia IIBIyqeEI4fl BCIIblIxriI'I C Cy}ll{apH},ll{ uSilyIIeHUeM
EV Lac f ouru.recHnrl cnyruuH BBeBAhr, coorBercrBylotrltlNl BpelIelllr Eetro-
CpeAcrBCHHq nepeA rIaqaJIOtr{ BCIIrIIUHII. fl,aa cyllltapEOIO LIs.rIyqenl'Ifl EV LaC*
-! cnyl'rrx nne ncnr,Irueri 6llro HaiigeHo []:72*,05, G:70^,69, V :
: 10'l',03. Hy.nr,-nyuHr BeJr[t]trllr G 6str, HaiiTieu rlo sBeBAarI A0 V.

B cpe;1nelr no rpeNi Bcru,ulrialr rioJryrieuo, trro B6rltau rlx MaHCTIMyMOB

rlolia3a1'cJrl,r r{Bera r,IBJJyrteHI,t.s BCrIttIxeK LI-G = -l*,4, fl-V : -l*,0..
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/lh,to* zJ 
h oo' 23h /o* zlhzo'til.

,rtrl

,1"

,l
'11 

r
r,l I
otl

;11

u!,1

'i)l
1., L

':t, I
o"rl

E

\

t
IT

/\t\
J

rA--r/-*-
\---

f-*
2------#

tgh 6ga tgh t0 n 
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flo uepe yMeEbrtreHurr iu [oKasareJrrr qBera yBerurrEBarorcr (lra.nyveElre Hpac-
neer) 4o asaqenrari D-G: -0,7 -- 

*-0,4, tl-V : -0,6 -- +0,*6.
SHsusaleErEr,re mrrpr4Er,r JruEutr HB uo oTEortreErrro x 6.irualemaqgMy

noErrrEyyMy Bc[brrrrnrr oupeAerr.EJrucr tro {oplryne, !(oropafi AaEa B t1].
Uro6u safiru gnBrrBaJrerrrrrhre muptrEhr tro oruomenuro n HoETtrEyyMy 3a
6a"rrrrrepoacr{trM [peAeJroM, Eyr*(Eo 6nrno anarr orHomeEue troronoB FruuolForur.
flo 4annurrr Eaml{x ra6trc4euzft 6unu otrpeAe.rrenbr Be.rrr{qr{rr6r FulFe .}lcuonr-
SOBaJrOCb CJreAyroqee cooTEortreEr{e:

lg Ft)/ F6 : lg (Ful Fc).ro u - 0,4 (U - G).
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Hyrr,-uynxr Droro coornomeurrs 6nn otrpeAeJreH cJreAylotru.rM o6pason.
Ouenragno,

J e^r'^ al, J 
q^ al,

tg (FulF6)^ov : lB 
f_*^"^r^ fil^,GU

rAe 9), - peafiqr.Il,I cBerotrpueMErlr(a B coBoltyrlHocrn c su.nrrpauu u u G,
lP1 - MOHoxpoMaTuqeCKI4e trorolttr AJLE sBeBAbI A0 V.
Corracno AaEEbrM, [pLrBeAeEEbIu n [6] AJrfl BBeBA A0 V,

J q^r^ d?" I v^d.t"

lgL_ + _:+0,04.
I 

*^r'^ d^ J 9r d/t

llcronrayx AaEEbre o xpranofi peanl{Lru lfurr,rpa V 16l, xpunofi rpouycr(aul4tr
Surrrpa G [1] n MosoxpoMarurlecxux rloroxax or BBeBA A0 V [7],6nuo nafi-
neEo

j q^r^ dl. J +^ d7'

ls-o= :-0.{2.- ie^r^ai.J*^r^

Orxyga
ls@ulFd: -0,08.

Corracno na6rrogenrasru B. E. Itynxena [B], 6a;rrrueponcxlrfi cxarlor( B

u3ryqeHtrtr BctrLrlreli EV Lac, T. e, orEolrreErre F36ss-l Fs65s+ npll,rnepEo
paBEo 5. Moxrno, no-Br.IAIrMoMy, cqurarb, uro uafi4euEr,re Ear\{I{ Brraqeurlrl or-
Eolneulr.fi FulFc upu6nzararenr,uo s 2 paBa MelIErrIe, qeM F3656-l Fas61.

rToarouy ar(Br,rBaJreETEbre muprrEH ["rgruuo BhrrrtrrcJrfl,{ucb tro sopuyre

lI'upsoso : tlz WuBn urGcl Fu.

Cornacno {urype npeAeJrbr, B noropbrx Bafirloqeuhr ua6rro4aeuhre Buaqenu.fi
BHBuBaJreHrEbrx Inzpuu, cocraBrflIor: lgW1ras6r: 7,4 -- 2,2 u lg II'sr.656 -
:0,7;-1,7. f(axlrs [1],lroxuoorMerurb,qroiloMepeyracagtr{.flBcrIbrIrIKrr
yBeJrllqnBaercfl Br{BIrBaJreETHa.E rnlrpuua Hir, oco6euuo 6r,rcrpo s6r[a],r ]raH-
crrMy]!ra.

Cpanuzru na6rro,qaeur,re BHaqeErr.s U-G, LI-V, l'7,r!*ror, 11111.3650 c

Terrrr, r{oropbrMlr xapaxreplrByercfl I4BryseHue, o6ycronJreHHoe cBerreur4eM
otrTtrqecnu Tonr(oro o6nana ropflqero raaa. @oroMerpuqecHue xapanrepl,lcrrr-
xz orofi MoAeJrI{, I{oropyrc 6y4elr rraabrBarb <ne6ynapnofi>, 6rr.,ru rIByqeHLI
P. E. Iepur6eprolr t9-11]. Ou nponer BbrrrtrrcJreHufl rror(aaareJrer"r uBera
U-8, B -T' uarryqeuu.E aroro o6naria B rrnTepBaJre aJrerrporlrrbrx rellrrepa-
ryp 7, - 5 . 103 -:- B . 104 "K I4 eJrenrpoEl{brx rlJrornocreit n," } 106. IIo-
I{aBareJrrr U-G gr,a ne6yrnpnofi rroAeJrrr l\rbr Br,rqucJrlrJrr{, r.rcrroJrbayfl roquo
re rr{e I4cxo,qEble AaHHbIe, rlro u P. E. Iepur6epr. }tpranr,re peaHrUIrI 4",rn {r.r.nr,-
rpa t/ Bs.arr,r ne [6], g;ra {ranrrpa G - rae [1]. MeroguHa pacqera rro]iaaare-
nefi qrera auailoruqEa rofi, xoropyrc npuMen.sn P. E. fepru6epr, iloaroMy
ee ue 6ygeM BAecr, paccMarpuBarr. Errro paclrorpeuo ABa Bapl{aura: 1) na-
ilyqeutre npoucxoAraT B EetrpeprrBnoM crrexTpe, n 6arrlrepoBcnrrx .rrr4rrr.rflx,
B JrI{ELrtr He I 5876; 2) uaryueur.re - roJrr,Ho B EetrpepbrBlroM ctrenrpe. flo-
clegnuft BaptraET cooTBercrByer npeAtroJror(eHtrrlo, qro otrTtrrrrecnafl ToJrtr{a B

EetrpepbrBEoM ctreHTpe MaJra, a B JruHrrflx rrpeBr,rilaer eAr4Hrrrly, T. e. BKrraA
lunufi a o6qee r{BryTreHr4e upene6pexrrMo MaJr. flocHo.rr,xy Br{aqerrlle aire}i-
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TpoEHofi IrJrorHocrr{ Afiff He6y,urpEofi NroAeJrr.r

HBarrroBlre [epexoAbr B o6oux Bapr{aETax Ee
. Bbr6pauo ne> 106, ro AByx-
yqnrbrBaroTcg.

5

10

20
40
80

o <!

-1,82
-1 ,36

-1,20

-1,65
-1,J+
-l ,0't

-0,86
-0,80

-3 ,20

-2,11
-1 ,48

-1 ,13

- 0,96

-2,50
1' ,7 

/+

--,l ril_ t-"

-0,98
-0 ,85

+3,89
+3,42
+3,11
+2,87
+2,61

+2, t6
+2,32
+2,41.
+2,38
+2,26

lJ ra6;r.2uplrnegeuutror{aaare.rrtrqBera U -G a U -V AJr.E trepBoro
rr Broporo BaprraEroB (coornercrretrtro r{trAeHcbr I v.2). floHaaateJrD. U - V -: (U - B) + (B - V) BB.Erhr corrracuo pacqerarr P. E. fepru6epra. B uo-
cJreAErrx AByx rpa{ax flpr{BeAerrhr BHaqeHrrfi lg I[11,r1"61 a lglVsr;;650 AJrfi
neSy,rapuorl !ro.qe,rr[, Bgrrrbre coorBercrBeutro rrg t12] u t13].

Itan u n [1], EaS.rroAaeMr,re BtraqeEllfi ltrlllporu, trprrMeprro tra oAtrE-ABa
rropflAna t{etrbrtre, rreNr rrpeAcRasr,rBae}rbre <ue6y,rapuoftl rroge;rr,ro. To xe
car{oe rroirtuo cHaaarb r{ B orrro[reuru IIl11,16;6. flo-nu4ulro\Iy, 3To yKaarirBa-
eT Ha ro, qro ollrtrqecKafi To.rrrqa n 6a,rrr,lrepoBcr(Irx irl(Hrlflx 6ontrne eArrlltrqhl,
Ir I{x rrETerrcIIBEocTE yr{etrbrlellbl calrouol"loq,eEI{eM.

B ran.rio.reur.re aBrop 6"raro4apeu P. Il. fepro6epry Ba rroN{oqb, oHaBaB-
ril;ro rrr{ rprr BhrqrrcJreEr[rr AaHErrrx ra6t. 2, a Taft]r{e 3a troJresEyro AucKyccfirc
B trpoqecce Br,rrro,{EeErrfl pa6orbr.
Hondpr 1907 r.
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AHAAEMtTfl, r{Ay}t CCCP
II 3 E E C T II fl I{PbIM C I{ O fi AC T P O @I{3 lII{E C II O It OE CE PB A T O PII I{

1'orr -\L 1969 r.

OOTOD"IIBHTPI4IIBCI(trE HAEJIIOABIIIIfI AG Dra B 1962-1967 rr.

'I. C, B e ''t, ft,'t; xo H a

B nepuoi c 1965 no 1967 r. Bt rrioJrEerrbr rpe\qucrr{Lre r[otol;rcnrprttlecTillC nr6.rro;1ennn
crrrr6norlqecrioii ane;lgrr AG Dra r! cr{crcrre, 6.rru:rroii n tiBY. flocrpoeua cRo;ltrl}t $otoa.teH-
i'plrqecfiafl l{prlr}as 6recna c 1962 uo 1967 r.

I{o.ne6artrr;r 6.rrecna AG Dla }rcnllaBrr.rrr,rrr,rc, Eo I}o I]ce\ yqacrltax cleiiTpir 0IIII\po]IiIl,I;
B aicJIThIr jrJ,rrax i:lM[.,trrri';1a ualrcnentrg 6recria 0n1.75, r cIIrrn\ -- 0m,i]0, rl -r-.'rltpar{lrro-
;rere - 1m,0.

Pclyrl,rarr,r ua6nrogennii Moi{{Eo o6r,lrcnurr, ripelfloJrarar{, uro AG I]r'a - rioMll"rre(cr
cocroarqrri rr; xo;rolnoii (Ii5 III) r ropa'reii ('" =" SCI 000'') ;no;.rg rr lr;la (il', : '17 000o,

nr>'- 1.06) llJ]. B rariolr c;rylrac no.ue6rnurr 6rccnn llo rccx y,Iricrlia-\ c[eiirpa -Y.'IoB"rerIro-
pirte.rr,ao 1,6'r,flcuflrorcrl flepctrefifiocrlig ;1opnqeii li()urronetrTll. lIo.u-v'1ss6, sro ;lpIiocrb
loro.uroilHolrlroueurrrscncreMelr:9m,75,rrrrrrrla,rrbuafiflpI(ocrbropnucfi fiol\lrrolfolrrr,l
B Tol-r iiic crrcrctre 11r?n,0. Allnmrr-v;1a xole6annii S.recHa roltxucii Hotrrfioriell'rbr B lIic.IITr)r\ ]Tl1-
qax rrl)cuLturlcr 2m,5. A6coaiorna-n Blr3yairluarr leJrllrrrllrrt ec R rtllnllrlyrrc .4412 -+ 4,7n"2

I'jIlOTOllLilCTnIC OIJStrIiYAI|IONS OF,'\G liltr Fl'ioll 1962 TO 1967, bv 7" S.
Eelialiina.- l;r tlrc pcliocl lrom 1965 to l9(t7 tln'c'ocolorrr'lrltotoclccllic obso;rlrtirit:s of
synrlriotrcsl.at.r\GT)rtrlravcltecncarrictlorttilrrsyster'r sil.rilai'to[,.rjl .,\enmliillor[1r1rritc-
t'lcctr'itr iigirt r:ul'':c Iits l)c{rrt corlstnlctcC f roln 1962 to 19ti7'

'flic Iiglrt yirliitl,iuns ol AG Illa a]'c il'r'cgular hut slnclirorrou-* iri lll tltc t'cgjo;ls of
s|cc'"r,rrur; lirr: arirplitrrilc oi liqlrt r,rrliatir.rrs i-i [tr1.15 for yr,'llor'r' Jig]ri, (i"r.JlC fot' Lrltrc r.irle

ancl Irrr.0 Iol u L1r'lviolct.
llosrrlts r,I tlre o].rserlaLions can ire cxirluinctl assumilrl 1.lra1, A(l l-1r'it ;s il ct-itlt]rlex

s)'st(rr11 consistirq of a cold star (Ii5 III), i hot one (?'"... 5i) t)00") lttitl :i grs clorrrl
'(.T;-- 17 (i0r)', rzr;> {06 crl-i) I101. In tlraI caso tlre liqlrt laliatiols irr all ilrt' r'i'4ions oli

,"pictrult",.]i,u-bitrll,iiuctoil,i:.,'iriationsoItlrcirotcornportotti. Itltits]rrr::ttrl;1rli;rctl lLiit
tl'te lrrrnii,,,,,ii'\' of tlr; coLl conLironcut irr svstcm l'is 9m.75, tltc rt''itritrttrrn lirnirtos'il)' of
tlrc hi;t coltIriilerit il the sarne s:,st,:n is 14??r.{1. 'l1ie lrt,rIlitrrrlc nj lil!tt','lrillllr)i:q (}l'1}l[!

Jrlt ciirnpoiit,iit for, l-0iio\\' liglri'cxcceds 2r?1.5. Its rritrirltrtlt iti-,-*olLttu ris,titi ritrtgirilttde

J, i' -- 1" -'

AG L)r,tr -- IlelpaBuj'rbHatr Itel]e]rellgarr, ro cleiirlla,rrbrihtNr u {)ororlerpil-
qecHlrlr xapaHTeprrcrrrHaM orHeceHa H HeMHoroql1cneIllroft rpylr[e criNSrrorr'r-
qecHrrx 3EC3I(, rl.rruqllblM rIpeAcraRI{TeJrel,[ I(oTopoii flBrt{ercq z Antl .

Ii uac'i'oarqeMy BpeN{eHu paarfiqar,r\rr{ aBTopa\{Ir onyS.xI{ItoBaEo HecKoJIb-

Iio drororparflr.recrrlrx HprrBr,rx 6;recrta AG Dra, ]ioroplle o\Iritrr,IBalor neprloA
c t89C ilo 1965 r. [1-3]. lle Soroa"lenrptrqecnr'rx Ha6irroAeuuii lranccrult o4na
oqetrI;r rrcr{rrrrrHirr 7 ir qneron (B -\') v (U - B), ro.uyqgssu, n 1952 r.
[47, u Alrii pflAa Ha6JrroAenrfi, oruocarqrrxc.n I{ 19b2 - 1963 rr' u 1964 r.
to - l
ld. ;l l.

Ilo arulr /IaErIr,rM xapanrep treper{egrlocrl{ AG Dra c 1890 uo 1965 r. I{oE(-
Ho Olrrcarb cJIeAyIoqIIlI o6pa3oM: y aBeBAhI aBEO 3aI{eTELI [epI{oAbI oTEOctr-
reJrr,Eoto CrronoficrBlr.fl I{ uepl{oAll troBHItreHHoii anrutsEocrIl. B trepl{oAr,I oT-

Eocrrre.irr,fioro ctroKoricrBrr.rr 6JrecK BBegAr,r Meugercfi MegJreurro, trJraBtro c aM-
u.,rurygoii Ao 0'n,6 n Sororpa{[qecxux ilyqax. l{uor4a Ea6rloAaro'rctl Bcrllr€-c^-

ftr4 c alrr.r;ryAoft Ao 1m,5; uiuprauep, sirrecH c J.D. 2438700 ro 2438900
13l. B [epnoAEr [oBr,rrneuuofi anrranuocrrr, a raltoBblx orMerraJroc6 Bcero ABa

39



(c 1920 uo 1939 r. tr c 1950 ro 1956 r.), 6.necr xore6nerc.s c auunurygoft
Ao 2^. O6a {oroenexrptrqecxux p.sAa ua6.umgenufi AG Dra oruoc.Ercfl H tre-
ptroAy orrocureJrrHoro ctroKoilctsil.s..

Ilenr xacroarqeft pa6ornr-{oroareHrp[qecxoe EayrreEue rror{eEeru.E
6;recHa co BpeMeEeM. Ha6nrogeuuff trpoBoAtrJrucb Ea Bepr(aJrbEo-JruEBoBoM
reJrecnorre (4uarrlerp rreEtrcr{a 64 cu, | = 70.ar) HprrucHofi acrpoSuausecHofi
o6cepnaropuu [5] c 1965 no {967 r. B xaqecrBe sBeBArr cpaBueur{fi uctrorrb-
BoBaJracb BBeBAa BD+67'925 (V:*9*,81, B-V:+0^,45, U-B:: + 0anr01), xourpolruoft aaeagofi cJrylntrJra BBeBAa BD + 67'926 (V :: + 70m37, B -V : +0'n,43, U - B : *0-,09). Merogzxa ua6.urogeuuft
nogpo6no otrtrcaga s t5].

Haua ugcrpyrfeEraJrbgafl qBeroBa.fl crrcreMa 6.nrara H cr{creMe aBV l5].
Itourporr Ba trBMeEeHzeM uameft qneronofi cucreMrr trpoBoAuncfi e?fieroAro.
B ypanuerrxx

LV: Lm**hLL(B-V),
A(B - V) : krLC"*, (1)

L(U-B):keLC"o,
rge Am* - paaEocrr 6necxa AByx BBeBA B rfieJrrErx JrJqax, L,C"*n ACc6 -paauocrB cuEe-,fieJrroro u crre-StroJreroBoro qBeroB grux ?fie BBeBA, EaxoAE-
nncr xoo$Suqueurbr ltr, h, kr. ern BeruquEr,r ryque Bcero olpeAerrsrE trB
ua6nro4enzfi aaea,q pacceffEubrx cxouneuufi, B cryqae, ecJrrr oEE trpoBo4rrJrrrcb
B cucreMe UBV 16). Mm ucnolraoBaJrrr gra arofi qeJrrr cxotrJreuue IC 46G5
[7]. O6rrsso ra6rro4arocb or(oJro 20 areag, sro o6ecueqtrBaJro Aocraroqgyx)
ToqEocrb otrpeAeJreEtra xoeS$uqtreEroB kL, k2, kB, Ha6rrcgenuff rroKa3aJr[,qro qBeroBa.a ctrcreMa MeE.fiJracb EeBEaqurerbEo B reqeEue 1965-1967 m.
floarouy 6nr.rz upuuflrr,r cpeAuue BHaqeEtrfl xoas{uqnegroB AJrfl Bcero treprr-
oAa:

LV : Lm* - 0,02 L(B - V),

A(B - Y) : 7,06 LC"*,
L(U - B) : 7,05 LC"a. (2)

3neaAa cpaBreErrfi rrprrBflBbrBaJracl H 6rzxafimelry SoroarexrprlqecroMy
crauAapry - BBeBAe BD + 68"926 [BJ. flpunasxa trpoBoAtr{Jracb Ea paBxbrx
BOBAymEbrx Maccax.

Ec.rrr uepeMeuEarr BBeBAa r{ BBeBAa cpaBEexr{fi
BpeMfl ua6.nro4eura xarx4ofr rra Etrx rreBeJrrrno, To

LC"*: AC3* + yL,C!*F 1zy,

rAe Lc"* - pasEocTb Ua6rro4euubrx ctrEe-EreJrrbrx rIBeroB ueperreunofr a
SBeBAbr cpaBEeEtr.E, Lco"* - paBEocrb nuearlroc{epEbrx ctrEe-rr{eJrrbrx I{Be-
ToB 3TI4x 3BeBA, '1, - BertrqtrEa, xapaHrepuByroqa.rr trBMeEeEue arlroc{epnofi
ar(crzEKqtrtr c qBeroM, F(r) - BosAymEa.a Macca B MoMeEr ra6.rrro4eutrfl o^6er*
BBeBA. Ecrz AC3* MaJro, ro sJreEoM c 1' B ypaBEeuxn (3) Nrolr{Eo upene6peur,.
B sanreM cryqae Ac3* 6una B cpeA,ea,r 0-,7. floaroMytrptro6pa6orre ua6.nro-
Aegu-4 BBoAurracb coorBercrByroqaa uotrpaB(a. Be.rrusuHa ? trpuEsra panaoft
-0,03. fita Lm^ m Lcs6 e$serr qneronofi DncrrrE*qrrtr Ee yqurbrBarrc.a BBr.r-
Ay ero Ee3EaquTerbEocTrr,

Peay.nrramr Eartrux ua6nrogeuufi n uucrpylreuraJTrsofi c,creMe tro or,o-
me urc K BBesAe cpaBEeEu.fi BD + 67"925 trptrBeAeEbr s ra6r. 1, rAe n uepnofi
rpa{e yK.aBaE rropfiAnoBhrf, uontep, ao ,ropo-fi - rorrrragcr(afl Aara, n rpeinefi,
ueraeprofi n u.srofi - cpe,qEtre BEaqeEu.E paauocrrr 6necra B ,r(eJrrbrx Jryrrax
4ry* , cpeAEue BnarreEufi pasEocrrr cuue-ierroro Ac.o, u cuue-$nooaro"ro"o
ACs6 {neroB Me}r{Ay uepeuenuofi srea4ofi r.r saesgofi 

"iu"r.rrr, a uecrofi _qucro ua6nrogenzft, nomegnrux B cpeAuee.

pacloJrox{esr,r 6rrexo rl
T{O'i(EO IIAtrT4 CATI,

(3)

o
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Toqsocrr otrpeAeJreEtra Lm*, LC"*, ACs6 lvro?nEo 6ruo Bbrsr,rcirtrTb tro
ua6nro4euz.flM r{orrrpoJrraoft anea4rr. Cpeguue HBaAparzqurre ouu6Hn cpeAEe-
fo oKa3aJrucb paBELIIIII tA.x : + 0-,01, tAC.*: +0-101 , SACcx : +0-103

flpe4cranna.no 6olr.ruofi rrurepec trocrpoeurre cnognoft xpunofi 6.irecxa uo
BceM rrBBecrnrrrt Soroererrpuqecnr.ru ra6lrogeuz.srtr AG Dra. Ocnoeur,rM trpe-
rr.srcrBrreM trpr,r cBeAenrrr{ Bcex ua6rro4euuii n oguy ctrcreMy trBrtrercn Earuqtre
aMtrccrrourbrx ilrlsufi B ctrexrpe AG Dra. ,(lra orpegeJreuus BoaMo?r{Er,rx tro-
rpeuuocrefi upra uogo6uoM cBeAeutru 6l;.r, oqeuetr aSifexr flprirrx uonoc. Brr-
qyrrJreunfl. npoBeAeur;r rar( )fie, Har( u s [9]. Sxnusaregrur,re rul{prrEr,r luuuft
Brrqacilenbr tro AaErrbrM A. A. EoapuyHa [101. Tosune HpuBbre peaxqurr Ea-
uefi qaerorofi czcrelrr,r Eer{BBecrur,r, roaror'ry Mbr BocIroJrbBoBaJrrrcb npuBbrMlr
peaxqrrr, trprrBeAeEubrru[ s [11]. 'Iaxa.s BaMetra, tro-BrzAuMoMy, AotrycruMa,
trocnoJr6xy Earua r4EcrpylreuraJrbua.s ctrcreMa 6nuana K czcreMe UBV. lpa-
Euqbr troJroc [potrycxaErrr Tar(E(e 6nuaHrz n rpaEuqaM troJroc trpotrycr{aEufi B
ctrcreMe UBV. 06 BroM Molr{Eo cyArrrr, rro }rptrBbrM rrpotrycnarur Suurrpon.
B peay.nrrare noAcqera 6r,uo uoryqeuo, qro

LV: - 0-00, AB: -,0-08, l U: - 0:08,
rge A7, LB u L [/ - paauocrz Me]HAy 6uecxom aBeBAril B EetrpepbrBnoM crerir-
pe n 6lecroilr SBeBAr'r c yqeroM aMuccrroEnbrx troJroc. 3ru serrqunbr troBBoJr.rrror
yrBeplrrAarb, qro trprl trepexoAe or o4noii cucreMrr r 4pyrofi 6luaxofi omu6xr

4t
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@ur, i. Ilruerrenirt-' 6.'rocrta n ,rTAr;,,"jr;riit,r.jr.;6i..il:r" " crrilc-ilrrro.rerorroro rrueroB

TeMHLrc Iit):.'?:GiIi - Irariri Iraeri.,i.Hr;s,r{B.llli;,jil""_i::;;,; u.r".r, [3], Hpecmru - Hao.lroae-

Ee 6yAyr lrpctsbrrxarb 0",1. Vuuu,rB&.fl tro;ljqeEulrir Blrrrre peayirr,rar, Mbr tro-
crpor.rJrr{ cBoAEyro nprrByro 6.rrecxa IIo Bce]r rrsBecTrrr,r]I soroa",reHrpr4qec([]r
Ha6.trro1eurrsu AG Dra.

Fla6niogcuur, 7962-1963 rr. [5] sr,ruo.userrr{ B lrarrer"r i}ie crrcre}re roJrbr(o
c EecnoJrbno xyAruefi roqrsocrbro. Htr6lrogeuna Beuqe.ra i3] 1964 r. otry6Jrr-
HoBatrr,r B crrcrL.\.re [iB\'. OgaaHo [3] I{e coAep?(rrr rroilpo6Horo otrrrcaEr4fl arrtra-
paTypr{ II 6["rr,rpcB, c r{oTophr\rrr oHr{ 5r,ur.r uoryqeEr,r. B HarrecTBe BBeBAbI
CpaBtrelrlrfl or{ r,rouo,-IbsoBarr sBeBAy BD + 67'922. LIrr npllne.,rrr tra6"rrroAerrufl
Beuqena B Earuy cr{cre}ry uo {opuy,Ia}r (2). C.rregyer r.rNrerb B Br{Ay, qro trptr
Ea"{Ilqrrr{ D\rnccurr ralrofi trepexon BosMoa{tro orflrolqetr HerrorophrMrr rro-
rp errrEo cTrrrrI.

(l)1r1', 2. tlro'rorpatl.ur.rocHarr rii)rnilri 6;recrra AG Dla no I'cccncp [3]

Ha {rar. 1 uaoSpa;rtena cBoAtrafl n}lrrBafl 6;recHa Lmr^ D ir{e"rrrbrx Jryqa\ u
rr3\reEeHrr.fl crrtre-iKe,lToro acclH r{ crrHe-{uo"rreroBoro Acs6 rIBeroB ro orHome-
Er{ro }r sBeBAe cpaBHerrr{rr BD + 67"925. lle paccuorpeHu.q rfnr. I Br{AEo, rrro
tr3}{erreElrr 6,,recna AG Dra B Ea6irroAeErrErx trar{fi yqacrr{ax cfieKrpa upol{cxo-
A,IT OAHOBpeT\ter{HO, XOT.fl rr C pa3"rrflrrH6r\{rl aMtr".rr{TyAalrl{, rloSTox{y [pII aHa-
Jrr{3e NroErrro rpr4BJreqb {ororpasuuecHyro Hpr{Byro 6,rrecna 3roft sBesAbr
($ur.2), oxBarriBar{lrqyrc rrurepBarr Bper{etru c rra.n 1963 ro ceHr.rr6pb 1965 r.
[3]. 3ro cAeJraer Harr atraJrnB 6oree rro,rrrrbr\r, [ocxo"rrb]ry $oroanertrp[qecn[e
Ea6.rrloAeEr4fl upo BoAlrlr{c b c trepephrB al{r{.
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B 1963 r. AG Dra 6rr"na c.na6a, aareNr ora craJra rreMHoro flpqe rr ocraBa-
Jraob B TaHoM cocro.strrrra go 1964 r,, HorAa crroBa traqarocb rraAeErre 6recxa.
B 1964-1965 rr. ua6rro4arca npynurrrt BctrJrecr c aMrrJrrrryAoft n Sororpa-
{nvecnrx Jryrlax 7e,5v C Mar(cr.IMyMoM, trprrxoAfitqrrMcfi ua {enpanr 1965 r.
@oroa;renrprlqecrtuMrr na6.urc4euuflMrr oxBaqeua roJrbxo rrrl?r{Hsfl qacrb Hu-
cxo4aqeft BerBu eroro BcrrJrecxa. B 1966-{967 rr. orMerra.rrocr, ne6onuroo
rrorlpqaalle BBe3Ar,r, MancrrMy[r noroporo trpuxoArrJrcfl Ea Korreq 1966 r.

Haruu ua6;rro4enra.E troBBoJrrrJrr{ BhrflBrrrb rruTepecEyro oco6euEocrr AG Dra.
Ec;ru uany.renue B menroft o6,,racru r{eEflercff c aMtrJruryAofi 0'n,15, n cnseft
o6.nacru 0,,,30, ro y;rrrpa$rroJreroBoe rrsJryqeErae rone6nerc.s c alurrnrygofr
tropsAxa 1*,0. Sror Saxr uoeroJr.rrer rrpeAtroJroxrrrrb, qro HeoAuor(parrro Ha-
6;rroganuuecs ue6orrrune xone6auus 6necHa Ha +ororpa{lruecxlrx KpnBr,rx
6.recxa o6yc;ron.neubr trBMerreEtrerr I,rHTeEcrrB-
Irocrr{ y.nrrpa$uoreroBoro r{B.rryrieur.r.fl BBe- ''! i q-- t!6!,,i,n

I3,q6L t,.:1 |; - tx.;.{;ir garruefimero arraJrrdBa Boar,}rer{ ue- i 
*-1-:l_

cno"rrbr{o Bsaqesur-"r I{BeroB, coorBercrByro- | 
-'..., 

\qr{x paa.[uqur,rM cocro.Eurr.Err AG Dra. i ',L[ocra, coorBercrByroq,ue Mr,rur{rraJrbHorrv , I 'r
. td- ) - \6,rccxy (27-28 urour 1966 r.) rr na(cr{-
MaJrsnorry araseulrro 6"recrta (4-5 rron6pr i 

"\- 
_

{966 r.), c II3BCcrHbrur{ AonyqeEr,r.rrrrn nepc- | O't "'."
BeAerrbr B crrcrerry LtBit. Cd;a *" ,pi,u- | 'i
"'Ieqear,r tra6,,rroAeu[s Pouau [4], cooraercr- t !- \Byloqne tsHatrrrre"rrbEoMy ro.spqatrurc I t
AG Dra n 7952 r. I i

Br,r6pauurrc HaNrrr Brrarreurrrr r{BeroB rra- i L:1. " r i^,,
ECCeHL_I ua nByxrltserH)'0 Allarpat\rlry l l-._. _(B -V) - (tl - B) ({ur.3). Corracuo 0n 0v
t101. AG I)ra irpeTlcraB.rr.rrer co6ofi Hor{r-
,IIeHc, CocTonquir r,rts xoJIoAr{oI"I HOIIIIOHeHTT,I orrrr. 3.._l(n--,-}rllrorrlafl /IlIarpau}Iil
(rnraut li5 III), ropa.rerl noNrrroHerrrr,r, rra- @ -1t], - (u - Ij)
JyqeHue Itoropoil n ua6.l-toraenroll o6.tacr4 TcjYu*bIC 

Hpy'IiHI{- rrairrrorclrllblc trBcra

xopomo irpeAcraBrrrercrr rraryuerilreM a6co- i3 3il,::ft,',';,:;i:,]::':ffii:,ffi::
JIOTIIO qepHolo Te,TIa C qrerOroii Te\,IIICpa- ,r"ryr"r,," rilrarrr (Ki IIt) $ a6co..iror-
rypOli T" : 50 000o, tr IaBa c DneHTpoH- uo rreirHoe rcro (?c: 50 000), rrrrlrirxo-
ffOfi feUneparypOfi T, .- 77 000t lf D"rIeItT- Barr - c]'MrlapHoc ir3ilyqcHue lural{r (K5

ponuoii t,,torr"o"ru*o it" ) 70r c.u-3. Iloaro- I1l) i- ra3 (T e: \i 0Lr0o' nP)- 106 c'tt-3

uy_ Ea ABy-\i{B0rrryro i{rrarp&r1N1y, riporre
Ea6.rroreuulr-r qaeroB, rraFreceHr,r iIBe riprrBr,re. OAua r.ra Hrrx rpeAC?iig-
Jr-EeT cylrrr.l!rroc rrBJryrrerrrre - 

penolr6urrarlrrorruoe cBcrrOur.le IloAopolla c
T, : 17 000' u tt, ) 70G c,tt-tt [i2l f rra,iry.tenr.re rIoBAHer'o t'III'aI{'i]il K5 lII,
.{pyfa.E - IIB"rtytlsgr.re a6corto'rHo tlepHo1o Te"rra c 1',,:50 000' -i- rIB.{ytig1111g
rroaAlrero rr4rarrril K5 IIi. I{eera cy\{}rllpuoro rra,uyqssqo Bt,lqirc.rrEJrr{cb ran
H{e, r{afi r }r [13I.

Pacclrorpeuue d-rur. 3 uoriagr,reaer, rrro 6o.nr,ruemy Baaqeqr{ro S.rrecna co-
o1'tsercrllycr Blraqrrre.[brroe yBe.[rlrrerrrle yJrbrpa$no",reroeoro I,IB.{y.leHr{g. 'Io.r-
Hu, rrso6pa;Iiarcqile ua6.,riotreunhre rtrBera, pacrloJliuatorcrr orreHl 6;rnano n
JIIHrrIr, coorBoTcrr;yrotqefi cyr{rrapHoL{y r{3.rlyrreHr,r}o xoJroAuilrr Honuonenra f
*r- Iopflqafl HorrfrorreHra. oluario rprr rrETeprrperar{r4r,r He cirelyer upeue6per-
rarb raaoBofi cocran.l-srcrqcii [10]. floarouy ni,rSpauH],re rraNrrr sa6.rrroAeuuue
qnera ,'\G Dra 6rr.,rrr upeAoraBJrerrl,r fian rlBera cyl{rrapuoro lro,[ycreuu.E xo-
JroAIraE Korruouerrra f ropn.raa i{oM[ouerrra -l raa.

SlruupravecHrr uo46upa.'rr{cL, qBera ran, uro6rr oirr 6r,r,rn HaH Mo?riuo 6;rlrrxe
x na6nro.lennurt. Br,r.rucJrerrrrhrc r{BoTa rart}Hc uao6parxenr,r ua {ur. 3. ,(o.tn,
BuocrdMlre Hant4oir Ho\{rroHeHroii u cyuuapHoe r{B"rry{eHr.re, npeAcratsJrelrr,r B

ra6n. 2.
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Ta6arrua 2

fopHqaq
HO}IIIOHEI{TAIa;r

1952 r.

XI 1966 r

xI 1966/VIr 1966

rIeprron
ra6:rrc,qeurrir rDlr.nrrp

ilte,r:rsn"r

Cunnt'i
Y.rrrpa$uo"te-
TOBbIII

TIie",rrrn:i

Cnurrii
V.rrtrpadnone-
roauri

llte;rrrrr"r
Cuurrri

}h"e;rrsrii
Crsrii
Vlrrpa{uore-
rosui
?I{e.arr,r ir

Cnslrrt
V.nrtpa{no:re-
roslrfi

Xo,'rof HaH
HO\INOHEHTA

80%
1,)

/1

96
82

93

7l
t3

50,'o

7!+

18

l!'96

7lJ

VII 1966 r.

Vmtpa{ro;re-
TOBhIII

Ecara upe4uoJroxttrrrr,, qro .spHocrr, xoJroArrofi Hotr{rroHeHTbr rle rreuflerc.a,
a TaHOe trpeAnOJrOX{eHI4e Ee JTIIIIeHO OCEOBaEUfi, To Ea6rloAaeMr,re rr3MeHeHr{fl
6.necxa u rIBeroB AG Dra rro?r{uo o6rscsurs rrgMeHeur4e}r rop.Eqerl HoMtroEeE-
Tbr, fiilff I{JrJrrocrparlrrrr aroro troJro}r{enr{.s Aarrubre ta6:rr. 2 trpeAcraBlrr\r Ee-
cnoJrbKo fiHaqe, flpeguo;roxrrM, qro u3ilyqeHlIe xoJroAEoii HotrrtrorreETr,r IIo-
cro.aEEo Bo BpeMelru. Sarelr u3ryqeEue rop.fiqerl HorrrorreErr,r B ]fieJrrbrx Jry-
qax, coorBercrByroqee Ea6rroAeErrn}/r 7952 r. r{ Ho.B6p.a 1966 r., rroAerrrr,r ro-
oqepeAEo Ea [sryqeHr{e sToii ?fie r(orrrroHerrTr,r B Toii }I(e o6racrr,r AJrg r{roJr.fl
1966 r. To xe caMoe 6uro npo4eJrauo AJr-E utsryqeHr.E rop.flrrefr Kor\rrorreErr,r B
ctrHrrx rr yJlbrpa{IloJleroBhlx ryqax Ir raBa. tr4uunlr ci]oBa]ru, MEr orrpeAeJrrrJrlr,
BO CHOJIT,HO pa3 IrBMeErrJracb IrETetrcEBEocTb uslyqeHu-s ropflrreii HollroEeEThr
I4 raaa B 1952 r. rr B Ho.s6pe 1966 r. tro cpaBHeunro c r{roJreM 1966 r. Peayrr-
TaTr,r troAcrreTa IrpuBeAeEr,r B Ta6Jr. 3.

1952/Vrr 1966

2
o

31

2

8

19

2

I
46

5

2l
68

3,0
:l ,0
:1,4

8,5
9,3
9,7

2,6
2,'b
2,6

lls paccMorpeHrrq aroii ra6Ju{qhr BrrAHo, qro Har.r6oilbrrreMy r{BMeHenr4ro
troABepx{eHo uBJIyrIeEI4e ropflrleii HoMlroHerrrbr. He6olr,uoe yBeluqeErre uE-
TeECtrBEOCTtr ropflqero rasa B 1952 r. BloJrHe o6r,fcHIIMo B paMHax uamr.rx
trpeAtroJloE{eE[ii. floflpqaH[e ropflrrefi Hor{rronerrrr,r, HaritrrMr4 npuqr.ruar,r[ Eu
6nrro 6r,r ouo BbrBBaEo, roBJreqer, rro-BrrAr{Mo1vry, yBeJruqeu[e cBaqeu:r.fl. 6ilul-
JreH{atrIero ra3a.

flo gauurnr ra6,n.2 Molr{Eo orrpeAeJrr{rr, flprocrb o6eux HolrtroHerrr AG Dra.
B urone 1966 r. flprr MtrHr.rrraJrbHoM 6necHe arofi BBeBAbr troryqeEo, qro .flpnocrb
xoJroArroft r{oMrrouenrr;r B }Kerrrojt o6fiacrr V : 9*r75, a .Epr(ocrb ropayeft 7 .:

Xologaan
HO}lNOIIETITA

Ta6ruua .3

fopF.IaE
FioIlrioHeHTa

1,0
1,0
1,0

t0
1,0
1,0
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-74m,0, B lg52 r. flpltocrb rop.Erleii RoMtroEeErbr 6una 11*,5. TaHun o6paaou,
flpltocrb ropxueft Holrlouentu Hole6nerc.g 6onr,me, uelt ua 2*,5.- 

Ec.ifir trpr,rH.Erb a6conrcrnyto BtrByaJlbEylo BeruqLIEy Mv xoilofiHoft xouno-
Eenrbr paauoft 0-, to a6conrornaq .flpl(ocrb roprveii HoMrrOEeHTLI B l{trEuMyMe
troryrraercfl panuoii *4'',2, qro EaxoArlrcff B xopo[eM corJlactru c pegyJr],Ta-

raun A. A. Boxpuyxa t101.
B sa1rroseHue anrop Bbrpag{aer rry6oxyro 6raro4apnocrr B. E. Hraxoso-

ny u A. A. BonpuyHy Ba IrocroflI{Hoe BHITMaHIae x pa6ote, JI. Hasaporoft u
JI. IIIaamx Ba rlolloqb n o6pa6orHe ua6rrc4euufi.
7 gexa6px 1.967 r.
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AitAAEtrIUfl. HAYT( CCCP
]I 3 B E C"T14fl H P bI I{ C H O It A C T P O O II 3 U q E C H O II Olj (: F P B A T O P I{ 14

Tori XL Ig69 r.

OUSIITIECH}II]

ff. l.',,lcttl&Qbe6,

},CJIOBtrIfl B

O, II. 7' o,'t "L a

ATilIOC@EPU P rrrEEAr{

tt,0 c n u, ii, If , M, Ii o 7., bc ",t, o a

IJa ticrtonanurt clcrirporliatru, flo,'ryrreurrb]r na 1ll0 -.1.rr ltct!.,icnrope Itpr,rucriori acrito-
drtt,ltrvectr,,it u6cc;rrurn;'ttir n 1959 r. (c'.'lrrcnol)crrcii 23 A.ri.rrt'rr I lg{-,il'r. (c.rrrcncpcrroii'l4
rr-J ; A./.u.r), rcc.rlt'rloDc.rrrrcb IrlcrrcrnLlc rr;lr.rerrcilrrfl B crrelirl,.e P JIe6e;rl. llexnl, 1g5g u
19{l,l rr. u6n;rp1';ticrrr,r.'ittilrL tic6o,,lr,mrre rrBlrcficrlr', u crro^"1rc. B o6rqrlx vcpril\ Blil cnerirpa
t,r.r.r rro;(o6r'rL rri_\l.r', tiirTitru orr_iia6.:11011a.tcLl pilEr-,c [:, t], 71. O4nario o6napy;ricru ]i].noJlo_
o6llii:inr,to l.\iltccli(.t{rIILIc <rop6r,ti> (dnr. 10),- c.,r1-;rianiirc riiri 6r,r ocrrcDlrrlrfi}gl (rr.rbrrr,rx Do-
iiol)o.'{IIl,l\ It lc.rllcilll\;trtrrrtii. Ilplrpo;qa arrx <riop6ol, rrc BLlrrcroira. r[o Iurcrrcrru}rocTrrtr
lICiIi3llC,l.-lIIl,tL.rIIIrIIii Orl0rrCrro :iIlilrtorr1lC a6co,'ircTHoii EeirrrrrrrEr,r lI", - - E7n.2. rra OCutt-
ll;,illil! :"{,1 ()l,r,ii /,' :.,r '/;O..1.,;j' il;rl';,1:{ rl,r,i,;rTIoril,r,fi.t rlrr.rrq1,1y;,'a.',a.1}In!t:rrr,;tilirricrntfl.
J0Iill)ii(l)li tlIIC,la iirott(rl: I)olio|ojia Hil r:)Topolt ]'ltotrlro I cro.r6o c cerlcflrr(,]r i ,.,tr lI ,\',,"11 -,- I.,,U; ;tuli-ll,it,.,\lLi r.:t'rlr1,t,rrr:,rii n.r,,irilliri lrrr" (nn,t - jZ,i4 - nr) (frr,lju\..-t{, li'nr.rrr-
ca .-- 'Ic:t;tcpa 

-ir Ig ne (II) : 1i,.11 - IIo t;tTi,i-'rior]cl\orr]' pacilnpcrrro rc,-iopotur,rx .rr1-
IlirIr; )IIIiif orvltoJ'"irciiTlafi Cri(rltOCf.r, ?'.t : {l n..tif ,,,t (it 195.q r.) rr z.t -= 19 r;_ttiir,t; (n 19i;lj r.)_
tlolil)Illlhlrlpoc'lilIt.'irI .lttuttiirtor.,trirtiorttuiO IIIrN lI. Ea",ilrreponcttnii,'1eript,:ii,uroriaBt,.rcri
6o.'icc no.rrortlrr, qg11 rro.rrl-.rt,rlr,rii 6cp6;t;q;riarrrr [{0]. lloHraairo, qTo vi,c.iu.r.,rrlc r},rrcBoii
clio]){1)cl'ii a6c,op6ilitorrlr,l-\ Ii{}triIt(}}r.rrr.rtrrrrrii c I ]Iofi-1Itcflrerl rroronltrra.'li1 rr(inl;ritL\rlrr trrLririgo
c,6ulcIin'r, :l{rr}rcli'l otr ((3ilII(,.,r1r(rItIlir)) alrttccttCit rL6cop6qnII.

I'}fl\SlCr\T, CONTIITIONS IN THE AT.\IOSPIIERE Ol'P CTGNI hv1. ii. Attafyct,
O. l). .I[ollir.rttlsit11., 1.. )lL Kopylot.- Tinre lariations in tlre atnrosplclc iri ].' C1,gni iialc
hccn invcstisatcd usirrg spcctroqrilm-q obtained rvith ilre 1220-mn-r reflector.oi tlr;'allserva-
torf in _i950 (disper'siorr 

- 2ll Air;nr) antl 1963 (clisper-"ion 
- 14 and 33 A/rlrn). Rotsecn

1959 rrld 1963 olrll'snrall clrarigcs iu tlrc -:pcctrurr rvcrc de tecled. ',['l;c pictrrrr oi tlr. spect-
ltrnr \\as il genc'r'ai similar to tlrat olrseli'od ear'lier 12. (\,7). but doine-slillrcrl anriision
<lrrrmps,i (lig. 10) ftrr11i1,* sonrc{}ring lilic bascs oI stl.org i,vilr.ogen rrd Irclirin lines rverc
d_etcctetl- 'Illc oligin of tlrc <lrrrrrr;rs> is not hnorilr. Usinq tlrc intt-it:,itics ol'intcr,.1cllar. lines
tlrc aLsolr.rtc maq-rrittrtlc c,I t].r, siar .11,, lrrs l,r,c'n estiniattr[ a-s - 8m.2 accortlirig to rvlrich
1?* = 501?".

. _ Titc lollou inc valucs lol tlrc palamctcrs of tlre attnoslilrcrc lrarc hecn forrud: tlrc loga-
IitLtrl r,I {111',11tlrtrlitr- r,I h}'tit'ogerl atonrs ol tlrc scconrl leiel r,r'cr.1 cnt2 of tlrt plrotosp}rcrc
1f,.\n.1i - l.,.rr' llrl logirlill,rrrs ul ll,t't,l,,cltorr ilunsit5- lq tt, (tt,,,) -= 12.i4 - ;ic,,or,liirg 1o
tl.io_llglis 

-'l'ciicl folnrrrla and lg n, (l:l ): '1.1.?l 
- aic,illiiig 1o tlrc Starl.: J,roatlr:riing

o1'^lt'r'lrogorr Iines; ruicrt,tulbr-rlerri r:eIucitl' ,t : I irm/sec ItOSO; antl t.t -- 7g hm/seI
(1963) rrsing cttLt'cs rrI glorvtlr for abs,,r l,iion lirics of O II an(l N lI.'Thc o]riained Balnrcr
derremr.rrt is lrss sit,r|than tlrat olrtirinetl lrylirrrbidqcs tl0].It is sliosn.that llre ilcrcase ol
I lrlial v-clncitl' ol' absolption comporonts ol thc linei rviih tlre deciea-se of ionisation potcrr-
tial corrLl bc c.rplainerl as an eflcct oI rrfilling up> <-rf absoption by cmission.

3nea4e P Jle5e4n, Harr6o"rlce npr(ouy rr rrrrrr{quo}ry npeAoraBr{re"rrc o66en-
roB sroro rrrrra, nocBfluIeHo sHaqrrreJrbrroe qficao uccJreAoBaHuir It-13j.

NIrr upoTlo.rxir{N{ arrr rrccJIeAoBaHr,rfl rra ocHoBaurrrr orrer(rpaJrbuoro Marepr4a-
"rra (onucanr{e ero AaHo rrlrllie) , rroropbrii [oBBoJrIrJI Br,r.flBr.rrr, Hexorop],re Bpe-
tr'reHHhle I,ISrIeHeIrr4fi B Ctrer{Tpe, a Ta}i}Ite [oJryrrllTb TaHue slrara.lecHr,re xapaH-
TepIICTrIlirr arllocqreprrl P ile6e4t, riaH c.[erirporrHoe AaB,lreHtre, qrrc.{o aToL{oB
oAopoAa Ira Broporr ypoBHe, rrr{Hporyp6y,rreErEL,re cHopocru r.r /(p.

4.6



$ 1. Mareplra;r ua6;rrogenrrii rr ero o6pa6orma

tr{cnonrgosaxbr ctrer(rporpaMr{r,r P Jle6ega, roryqeuuble a 1959 r. tr{. N[. ]to-
rrbrJroBbrlr Ha 6o.nE,ruou [pr{B}IeErroM cneHrporpa{e 1220-u.n pe{nexropa
Hpuucnoii acrpoSueuuecrotl o6cepnaropulr (4lrcnepcnx 23 Alaut y Hr) il
O. fl. Ior,raHACHrrI s 1963 r. na 4n{pah*IllroHHorI cnel{rporpa{e roro lrie rere-
cxotra (,qucuepcua 14 u,33 Al aut). B ra6;r. { upurognrc.a Aarbl na6;rro,qeuur"r,
qr{cJro ctrer(rporpal\I}I I1 copr trptrNleHeEl{blx IIJracrrIHoIt.

PerucrporpaMMr,r ctreltrpoB [orysenbr Ira unxpo{orouerpe tr'fo"rrra c ABa-
AqaTratrfTrrr(parHr,nl yBeJrr4qeHuerrr u o6pa6ora]rbr rlo rIeroAIIHe, npnnxroii ua
S4uu6yprcnoii o6cepnaropnn (clr., Hanpl,rMep l14l), n peayJrr,rare qero no.Tl-y-
gEIIbI (CIIHTETI4qECI{ I{E)) CP EAIII4E CIIE}iTPbI.

B ra6;r. 2 npuno4nrca o6quii cnficon lznuii Brllx cnelirpoB Ir Aalorcfl Iro-
cJreAoBaTeJrr,Ho: AirLrHa BoJIHbr 1,, a;rerl ear (n cno6nax yI{asaHbr 6neu4rr), Ho}Iep
r\fyJrr,rr4trJrera ntl to ra6rnrlarr iII. Myp [15], ensneaJreHrHa.E uupnira II''.
qerlrpaJr$Eafl rrHreHCr,rBHocrB JIr.rErTii ,R e [oJrtlx reilpepr,rRr{oro ctrel{Tpa rr
HcrrpaBireHrrrile B& rrHCrpyrvrerrraJrbnr,rii Honryp rroJryrll,rpuubr Jrrrurlr,r D. ,I{;rrana
BoJlHbI I.r Houep rryirbrrrtrJrera BarIiTCaELr B crpol{e, oruoc.sr[eIica x a6cop6-
quouuoii Kor.rrroreHre Jrtrrntr{r{, crpoHoii Hrr}ne rorrerl,enr,r AarrHbre rro Dlrrrccr{on-
noiir nolruor{eHre.

flo nono;1y iloryqspro I[/ ueo6xo;1nr{o c[eirarr cireAylorr1ce BarIeqauire.
Cyqecrryer rBBecrHar{ HeorlpeAe.{eurrocrb B Torr, Iiali rrallepsu, ll- ;1.,ra arruc-
crir rr.lrrl a6cop6r1r,rn 6ea nu6opa olpeAe.{erlnoii rtoge.nrr arrnroc{epr,r P Jle6ega
(.rto .ss.r.flercr{ carrocroflrelr,noit aaga.reii, BE'rxollqEeI-r Ba pa]tHrr rroii pa6orr,r),
Ecnu r.rcxogrrrL rra npcAcraB.rlenrii, uro arrrrccrrrr n a6cop6rirs, repeHanarerrcb.
B3arrliHo rrctiil,'r.iaror I{p}*r Ap.r,,re [6], ro HaAo nafir{rr-ro o6paaoiu (/locrpariBilrr,))
Hor{ryp arrrrccfiorrnoji rr",rn a6cop6quonnoii .racrn Jrrrurir4. ITo ru6op cnoco6a
AOCTparlBaHrifl iiorlrypa onpeiie.Trtrcrcfl ]\roi,Ie"rIlro a'irroc(repr,r. .lfc.lrr n0pHr). r1r0

r arluroc(tepe P JIeSegn rrr{eer \{ecro rrcretreHrrc BerqecTBa. ro ri Hoii npurreHrrrra
rcoprrrr CoSo;rcna [16], na ocnoBarrrrr noropoii Py6.;renurr [17] 6rr"rfi nocr]roe-
E6r r{ouTypbr cnerirpaJrbrr,rx nuRnii; arrr rioHrypr,r trprr onpeAeirerrrrbr\ jic"rroBrrfx
roxox{r{ Ea crerirparr,ErJe JrrrErrr{ P JIe6e4x.

Ta6.;r1rqn t

Aara

t4
T4

l/t
14

l1+

t4
14

1:l.iX 1959 r.
1l.I\
,i.x 19{i:l r.
5.X

/+.X

5.X
2:l.x

,i.x
1.X
:t.x
'/r.X
1.X
:l.x
,,i x
1.-\
;"1._\

.'l,X

3300-51)50
3800 5050

3650-3900
3050-3000
;1650-3900
38E0-2r270
3880-4270
38E0-4270
4330-4870
5000-5600
5620-6125
5620-6 i25
5620-612ir
6230-6475
6230-t\tt7i:
62?.0-$475
6rr70- ti6E5

ti470-ti6B5
6470-rfti85

1.0.', a - O

103 a-O
10ll a-O
103 a-O
0-a-O
lilll a * O

103 a-O
0-a-O
0-a-O
{0.1 a-F
t0?, a-F
103 a-F
103 a - F
103 a-F
10:l a-F
1O:1 "-a{{tjl a - F

l(l;l a - F

l0,l a-F

1t

4
I

I
l
I
I
I
I
2

I
2

I

L

2

1

I
2

1

g,,",,c1,- 
|

e ,.n Ai.ltll 
I

O 6.nacrr,
)., A

17



3676 ,73

3679 ,36

3682 ,81

3686,83

3691 ,56

3697,1 5

3703 ,86

37l1 ,97

372t,94

Jr.l+,J,

374/+,89
3750,15

3756, 10

3757 ,66
3770,63

3773,13
3775,0
3778,90
37gt,4L
3797 ,90

3806 ,56

3819,61

3828,44
3833,10
3835,39

3838,32
3851,04

3856,02
38iio,64

3862,59

Hz:

H,r

I{ro

IIrr

Hrs

Hrz

Hru

I{u

IIu

Hrs

?

HD

HeI60
N III 11

H11

sitv3
?

SIII5
Si III 5

Hro

Si III (He I)

He 122

Fe III 70

OIIT3
He

S III (N Il, He l)
OII12

si rr (o rr, N rr) t
SIIIS

SiIII

Saeuesr, M

0,00

0,00

0,00

0,54
0,22
0 ,00
0,06
0,65
0,59
0,02
0,03
0,01
0,30
0,02

0,09

48

0,000

0 ,00

0,00

0 ,38
0,26
0,00
0,05
0,40
0,36
0,04
0 ,05
0,02
0 ,15
0,03

0,06

Ta6rlrtta 2

AucIIepcrrE

000

000

r40
70

000

90
160

70
50

160

0,02
0,05
0,02
0,05
0,02
0 ,05
0,15
0,01
0,16
0,04
0,28
0,19
0,57
0,09
0 ,36
0, 19

0,41
0,2 t
0,53
0,13
0 ,04
0 ,60
0, 14

0,14
0 ,05
0 ,70
0,22
0 ,05
0 ,05
0, 18

0,10
0,63
0,28
0,10
0, t0
0,87
0, {9
0 ,08

t ,06
0 ,33
0,06

0, 19

0,02

0,15

0,03
0,05
0,05
0 ,05
0,12
0,05
0 ,07
0 ,02
0, l0
0 ,06
0, 16

0,10
0 ,25
0 ,07
0,r9
0, r0
0,26
0,1r
0,29
0 ,08
0 ,03
0 ,38
0,11
0,09
0 ,04
0 ,39
0,14
0,05
0 ,05
0 ,07
0,08
0,40
0,22
0,07
0,12
0,47
0, 15

0,05

0,56
0 ,26
0,06

0,10

0,03

0,08

120

80

60

80

r00
80

160

120

r20
200

80
150

190

r50
190

100

L4q

120

80
r40
100

t20
120
80
80

190

90

r50
190

120
r40
120
80

140

r50
80
50

2r0

000

120 140



T a 6 r fr \ a 2 (upouorxerue)

Ar{crIepcr{H

b,
x.$lcen

b,
xMlcer

E:reueur. 11{

3967,43

3871,82

3874, t0
3878, t8
3882,20

3889,03

3926 ,53
3933,66
3955,85

3964,73

3970,07

3973 ,26

3982,72
3995,00

4003,64

4009,27

4026, l9

40!+l ,32
4043,54
4057,00
4069 ,90
4072,tb
4075,87
4078,86

4085,i2
4088,86

4097 ,31
4t0t ,7 4

41 I 6,10
41 20,81

4130,88

He120

He I60

OIIlT
HeI59
OII12

Hs (He I)

I{e I (O II) 53

Ca II (K)
N II6

HeI5

H€

OII6

OII6
NII12

N III T6

rle r (O 1I) 55

IIe I 18

N rr (o rI) 39

II(O II, tr'e III)
NII39
OIIlO
OIITO

O II (Fe III) 10

OIIlO

OIIlO
si Iv (o II) t

N IIr (O II)1
Hs

SiIVT

0, r6
0,03
0,21

0,0 [

0 ,05
0,01

0 ,70
1,78
0,2L
0,41+

0 ,06
0,06
0,29
0,51
0 ,92
r,20
0,05
0,04
0,06
0 ,32
0,06
0,03
0, l0
0 ,29
0 ,05
0,57
0,ri0
0,02

HeI (O II,I'eIII)1fi

SiII3

0 ,04
0. t0
(l rrl

0,13
0,01
0 ,05
0,08
0,27
o rl
0 ,08
0 ,83
1 ,80
0, 14

0, 13

0,23
0,02
0,02

4 fr.gs, Ttprnrcxoft o6cepBar., T. XL

0, l3
0,04
0, i3

0 ,02
0,05
0,03

0, 56

t ,06
0, ttl
0 ,30
0 ,07
0 ,04
0,32
0,42
0 ,58
0,80
0,05
0,04
0 ,02
0,2i
0,10
0 ,05
0 ,09
0,22
0 ,01r
0 ,,'*0
0 ,43
0,02

0 ,0::]
0 ,06
0,06
0 ,07
0,02
0,05
0,03
0,l2
0,05
0,05
0,58
1,i0
0,08
0, t2
0, 16

0 ,02
0,02

49

120
70

120

100

r40
80
80
50
80

100

tr0
145
130

70
80

140
BO

40
50

120
120
150

150

110
120

120

120

120
130

180

180

160

150

150

100
130

0,08
003
0 ,19
0,0l.
0,02

0,06
0,04
I ,10
1,,7 I
0,23
0 ,116

0,05
0,06
0 ,60
0,72
1,05
| ,i7

o 0?,

o (ts
o 

'tr4
0,09

0 ,36
0,06
o,74
0,46
0,07
0,03
0,00

0, t7
0,16
0,01

0,03
0,2'4
0,18
0 ,17
{ ,60
1,64
0 ,20
0 ,29
0,16
0,03
0,05

o06
0,(13

0, 10

0,02
0,02

0, t0
0,04
0 ,66
1,12
0, i7
0 ,32
0,08
0,07
0,35
0,36
0,7lt
0,ti2

0,01
0,07
0,35
0, 11

0,2!+
0,05
0 ,53
0 ,32
0,01
0 ,05
0.06

0,10
0, l1
0 ,02

0,04
0, 15

0,06
0,10
0,80
0,82
0, l0
0,20
0, tt
0,02
0,04

120
100

r60

80

130

90

80
80

120

120

145
130

100

160

80

120
r00
160

rr0

,"40

120

130

r50
t45
160
130

180
120
130

80



3.;reuertr, Jlf

4139,37

4t43.76

4t 53 ,30

4168,97

4173,23
4187,05
4227 ,75

4241 ,79

4243,85

4253,59

4267,27

4284,99

4288,21

4340,4t

4349,43
4351 ,27
4366 ,90
4379,09
4382,3t

4387 ,93

4395,95

4414,91

44t9,59

4430 ,95

4437 ,55

4441,91

4447,03

Fe III

He I53

o rI (s rr) 19

IIe I (O II) 52

NII50
C III 18
NII33

NII47

FE III

SIII4

CII6

s III (N rrr) 4

N III

Y

O II2
O II2
O II2

N III 17

Fe III 4

HeI5l

O II (Fe III)26

O II5

Fe III 4

Fe III4

HeI50

NII55

NII15

0,44
0,08
0,05

0 ,03
0,03

0,05

0 ,05

0,14
0,17
0,03

0,20
0,17

0,20
1 ,10
4,50
0,11
0,05
0,08
0,10
0,{0
0,14
0,63
0,29
0,20
0,1r
0 ,08

0,30
0,45
0,14
0,15
0,t4

0,03
0 ,08

50

23 "{/,rarr

,,,,1 * 
l^.:i,,.

0,27
0 ,05
0 ,03

0,03
0 ,03

0,02

0,04

0 ,07
0, 10

0,04

0,07
0,08

0,09
0 ,56
1,64
0,12
0 ,06
0,06
0,otr
0,06
0,06
0,33
0,20
0,11
0,12
0,05

0, 18

0,30
0, t0
0, l0
0 ,09

0,03
0,05

130

140
r20

60

90

100

180

100

r20

140
130

200
r10
110

r20
180

150

r80
130

80
150

r20
80

200
80

200
120
190

70

Ta6arrq a 2 (npogonnreure)

INcnepcna

0 ,05
0,20
0, 70

0,04

0,06
0,14
0,15
0,03
0,01
0 ,04
0,03
0 ,03
003

0 ,86

0,08

0 ,65
0,77
0,13
0,32
0,14
0 ,04
0,27
0,51
0,20
0,29
0, 17

0 ,28
0 ,02
0,57
0,08
0 ,02

14 ^\l.tt.x

0 ,oti
0 ,08
0,34
0,05

0 ,05
0,10
0, t3
0 ,05
0 ,02
0,05
0,03
0,02
0,03

0 ,80

o, oG

0,40
0,t7
0,12
0,20
0,15
0,07
0,46
0 ,26
0, 15

0,19
0,13
0,18
0,10
0,35
0,10
0,17

" l^'"1,"^

70

200
t40
140

90
100

50

70

140'

1 50.

130

40
140
80
80

200
130.

180

100

180

160

70
110

70
?(



I, ,{

44-t1,48

4481 ,33

4488,15

4506,50
4510,92

4530,40

4541,59

4547 ,34

4552,65
4567 ,87

457 4 ,78
4590,97

4596,t7

4601,48

4607 ,15

4613,87

4621,3S

4630,51r

4643,09

4649,14

4654,r4

4661,64

4673,75
4685,69

4705,36

4710,04

3rexeur, M

I{e I1lr

llg II 4

NII2l

OII
NIII3

NII59

lle II 2

NIII3

si III (N II)2
Si III 2

Si III 2

OII15

OIIIS

N rr (o rr)5

N II5

N II5

NIITI

N II5

N II5

o rr (c rrr) 1

si tv 14

OII{

o rr (c rlr)1
HeII 1

O II25

O ll2tt

0,46
2,16
0,74
0,05

0,17

0 ,63
0,45
0 ,03
0,30
0,11

0,07

0, {6
0 ,21
0,21
0, t6
o ,06
0, 16
0,06
0,24
o,2l
0,25
0,48
0,r4
0 ,65
0,07

0,24
0,07
0,21
0,04

51

0 ,36
!,04
0,06
0,03

0 ,04

0,23
0,20
0,02
0, t3
0 ,05

0 ,03

0, 10

0,13
0,11
0,09
0,05
0 ,08
0 ,05
0,10
0,16
0, t5
0 ,21
0,08
0,20
0,03

0 ,08
0 ,04
0 ,07
0,02

[Ncnepcua

130

150

120
70

130

130

80
130
130

130

130

100
65

130
220

50
150
140
170
[70
65

200
80

t40

220

T a6rrqa 2 (npogo.,rxeuue)

w,\

0,s0

0, 19

0,11
0,21.

0,06
0 ,10
0,05
0,10
0,09
0,05
0,08
0,04
0,49
0,38

0,27
0 ,04
0,09

0,08
0,22
O,2L
0,22
0, 11

0 ,11
0, 12

0, 10

0 ,20
0,:'i7
o,4l
0,49
0, tB
0 ,70
0 ,03
0,01
0,05
0, t5
0 ,08
0,15
0,03
0,02
0,10
0, r6
0 ,01
0,05

b,
nttfcen

0 ,66

0,06

0,05
0,13

0,05
0,t2
0,05
0,09
0,07
0,06
0,05
0,08
0 ,30
0 ,28

0,20
0 ,06
o ,06

0 ,07
0,21
0,17
0,20
0,07
0,74
0,18
0, 15

0,18
0,34
o ,30
0 ,29
0,11
0,27
0,ti4
0,02
0,06
0,14
0,11
0,1.4
0,06
0,03
0,07
0,07
0,02
0,08

65
70

160
50

95
170

100

110

80

100

70

75
70
70

t00
70

100
r10

110

40

65
80
80
65

90
105

80
65
90
70
70

120,

90
140

65

4.



Ta 6r ru a 2 (rrporoamerue)

,[ucnepclrn

3;reuear, Jlf

HeI12

NII20
NII20
Si III 9

Si III 9

AII6
I{o

NIIl

He I /tB

NII19

NII19

HeI'r

NII19
SiII5

l{s I /t7

23 Al.uw 
I

;l^",.1
1l il/"[

47 13,t4

4798, 13

4810,29
48lg ,7 4

11828,92

4847,90
/+861,73

4895 ,20

4921,93

5001 , t3

5005,14

0 ,09
1,26
0,ori
0,05
0 ,01

0,19
0 ,05
1,32

i3,30

0,21
0 ,28
0 ,81

0, r4

0, 45

0 ,07
0,50
0,03
0,02
0,03

0 ,04
0 ,02
0, 50

2,90

0 ,09
0,24
0, 36

0,06

0, [4

A.luN

0, 10

0, 96

0,03

0 ,06
0, 12

0,20
0 ,95

0,09
0,19

1 ,30
16,00

130

110

60

150

250

20

160
160

150

160

150

160

90
ri0

0,24,
0,51

0, 10

0, t3

0,78
5,00

70
100

la
90

140

230

,[rcnepcn:r

0,16
3,10
0,05

0,59
2,16
0,09
0,39
0, 1l

0,36
0,41
o, /r5

0,tL
0,21
0,45
0,18
0,24
0 ,04
0 ,90
o ,30
0, 19

0 ,0s
0,18
0,07
0,:13
0 ,06
0,26
0,06
0,26
0,11

\ A.lnat

0,7 4

0, 48
0,05
0,15
0 ,0;

0, 1l
0, 11

0, t2
0,06
0 ,08
0,15
0,t2
0, t0
0 ,03
0,30
0,20
0,09
0 ,06
0, 07

t),03
0, t0
0 ,02
0 ,07
0,04
0,07
0,06

:J;

501 5 ,68

5025, ti6
5041,06

50+i,74

5056,02
5071,0

5086,68

5149,33

51 56 ,00

5173,37

5193,89

5206, 73

5229,57
5243,30
5266 ,0

0,10
0,19

SiII5
?

Fe III 5

Fe III 5

Fe III 5

Fe III 5

NII66

Fe III 5

OII32

Fe III tl:l
Fe III 113

?

150

200

150

95

120
300
300

150
190

150

100

190

240
70

150

50

90
90

200
90

240

150

150

52
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5282,52

5294,97

5299 ,90

D.JZl,4C

5526,26
5530,27
5543,49

5551 ,95

5666, 64

5679,56

5686,21

57 L0,7€)

5739, 76
5747,29
5780,27
5872,62

5889,95
5895,92

5929,50

5952 ,39

5978,97

5998,6

6284,30
6287,06
6305, 51

6340,67

6347 ,09

6357,00
6371,36

6379, 63

N III 15

Si II

Fe III 113

NII69

NII63
NII63
NII63

NI]63

N II3

N II3

N II3

N II3
SiIII4

N II9
?

HeIll

NaIl
NaIt

Fe lII 114

NII28

Si II zr

?

NII32
SII26
SII19

N II46

Si II2

NII46
SiII2

N II9

0,26
0,21
0,15
0 ,33
0, 1t
0,05
0,t7
0,13
0,40
0 ,28
0,73
0 ,38
0, 15

0,04
0,59
0 ,60
0,17
0,59
0,84
1 ,35
0 ,60
0 ,60
0,06
o,t7
0,39

0,88
0,08
0, 84
0,28
O,I4
0,69
0 ,69
0,26
0 ,06
0, {9

7,49
0,26

0 ,64
0,L7

0,07
0,08
0,05
0,11
0,02
0,03
0,05
0,06
o t9

0,10
0,26
0,18
0,11
0,06
0,[4
0,17
0,06
0,12
0,40
0,49
0,21
0,27
0,03
0,05
0,07

0,18
0,04
0,20
0,06
0,05
0,14
0,15
0, {0
0, 02

0,06

0, 30
0,07

0,15
0,07

230
140

190

190

220
130

240
120
r20
120
130

200
250

90

110
200

75
85

250
200
r60
290
260
100

230
r50

110

80

T a 6 r fl ua 2 (npoAo.rxerre;

0,20
0,07
0, 11

0,15

0 ,13

0,11
0,05
0,05
0,05

0,06

90
150

140

3fleMeET, M



Ta6.:rlru a 2 (oriouuarne)

,qucrle pcrrE

?3 Al.wt
Sreuerrr, -0f

N II8
S II 2i-r

H*
C II2

,r,ol ;I -JL,,;;",'l ,,,t1 n 
l',,vc",'

0482 ,07
6521 , :19

6562,82
6578 ,03

6582 ,85

6610,58

0, 40

0,22
0,01
I ,70
0 ,60
0,13
0,u9
0, 27

0, t2
0,16
0, l9

3,90

0,26
0 ,09
0,04
0, 76

0, l9
0 ,07
0, 08
0, 10

0 ,20
0,14
0,05
0,50
I ,18

65

100

120

100

100

70

i70
110

8ir

170

6678,15

B csgatr co clia3alrur{rl NIr,I cqrrrae}I, rITo Jryqrue r{BNlepflTb [Jroqa1rl arrl{c-
oI il a a6cop6qun B raltoM BrrAe, B HaHo\r oHr{ rro..ryqarorcfi rra perrrcrporpar,r-
:re. B ra5t. 2 [oMeqeHr,I laHrrr,re o ll', uo;ryrreHHf,rr u],reurro raxr4]r rtyre]I.

Ha {ur. 1 upegotaa"teuo cpaBHeI{r{e enBrrBaJrerrrHr,r\ ilrrrprrrr, rleurpaJrbubrx
trETeHcI,IBHocreii I1 [o"jrymlrpLIl{ a6cop6iluorurblx r,r a}rrrccrroHH6rr "rrrrErrr"r, rroiry-
qeEHbIx IIo cneHrporpaNrMa\r c ,qr,rcrepcrreii 33, 23 n l4 A.l .tt.u. ColJracne aHs[-
BaJIeHTHr,r.\ Ur{pr{rr yAoBnerBoptrre",rbEoe, xorfl pacceflHrre TorreK Ha rpaoltHe
orIrooIITe"-IbHo Be,rrI{Ho. ljnel,{eafleHrHbre rrluprrHrrr, oilpeAe.rreHHble tro cIIeHTpo-
rpaNIMaNI c Xlrcnepclreii 23 Ll .u.u, B c:peAr{e}I c.[er]iir ]rer{bure llrr,rpr.fi{, [oJrytlsH-
Ebrx tro c[er{rporpa}r]raNt c i{rlouepcrreii 14 Al ,y,,+r,.,(a,,ree, Strr.rcc[or{Hr,re BoAo-
poAtrble I{ IeJIIIeBIie "TIIIHIIII Ha CIIeRrpoIpa\INIaI c A1Iclep0rreft 23 A.l ,tt.u, rrr{eroT
CI4CTEMATI{IIECTiI SOJbTqIIE I{EHTPAJIbIIIjE III{TEH0I,IBH0CTII, IIeII Ea cIIeHTpoTpa}I-
NIax c Allcllepoueii 14 Al t.u, rorAa riaH ,q.irfl rleHTpa,,rbHri\ r{HreH0r{BHocrer't a6-
cop6qr.ronur,rx ",urnuii Ea6[roAaerc.E o6parHarr Haprr{Ha. B cssau c arrrM \ro}nuo
npeAfloJroEir{rr,, rrro oceHr,ro 1959 r. (cneHrporpaNrNrr,r c 4ucncpcr,refi 23 Al ,nat)
sBeBAa I{Nreira 6o.nee rtorqu}rc o6o.no.rny, rreNr oCeEE,ro 1963 r. (cueHrporpaMur,r
c Al4ctrepcrreii 1/+w 33 Ll"n"v,).I-Ie r.rcn.,rroqeuo, qro Dro r,rHcrpyrrenra.nruirii eS-
{enr.

Ha Sllr. 2 4auo cpaBHeHrre Harrrrrx ar(Br,rBairenTrrbrx rluprrH c troryqeHur,rMr,r
pauee If,. Eu;rcorr lll v14. N[. ftourr.nonnu [{B]. B o6oux c.rry.raflx rra Eartrtrx
cuer(Tporpa\rMax aHBrrBaJreHTHr,re ur,rp[nrJ nnurafi o6olrx rrrrroB B cpeAHeN[ Ee-
c(oJIbIto NIeHr,lIIe.

$ 2. O6uqee orrrcaurre creripa P Jle6enn

O. Crpyne orrrerrlrr [2] uarepecnyro oco6eHrrocrb Jrrrurrrl O II n N II:
aMI{CCE.E [prrcyqa roJrr,Ko Jrr4Hr4flNr rrr4sHofo aoa6yxgeurr (gnr nunufi O II
sro JII{EIrr{ NryJrr,rutrJreroB t-[i, An.s N II - 1-13); ;ruuuu Br,rcor(oro noa6ym-
AeEr.rrI troflBJr.rrrorc.s Jrrlrrrb B a6cop6qru (grr O II - llrnuu MyJrbrrrtrJreroB
7-25,4.irr N II - 14-3{). C uolror{bro ra6Jr. 3 rrroixno cyAilrE, o roM, Kar(
BhruoJrH-Eercq B HameM cryirae gra oco6eHEocrn (nrmc oBHaqaer EaJturrrde eMuc-
ctrE, MUrIyc - orcyTcrBr.re).

Bz4uo, qro BbrBoA Crpyae cupaneArrr{B 4.na nnunii O II errcororo BoB6yE(-
Aerfr.fl. w rruruufr N [I ur,rsnoro aoa5yixgeuwfr. vt Ee olpaBAbrBaerc.s B cryqae

51
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Oar. 2. Cpaauenne or(BrrBaJrerrrEbrx rrrrrpflE,rrrrurrii, rtoflycenubix Burcou [1]ra l(onuuoenlt
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Ta6ruqa 3

NII

Hacr. paoora,
Arrcnepcllfl

Hacr. paoora,
Ar.rcnepcrIfI

crpr-
ne [2] 28lro

Alxn 
I 

Atx,v.

3973,26
3982,72
4325,77

4349,43
4366 ,90
4414,91
4649,14
466t,64
4673,75
3833, l0
3851,0,1
3874, r 0

3882 ,20
3896,30
4069 ,90
4072,t6
4075,87
4078 , 86

4085, 12

435t,27
4590,97
4596,t7

3955,85
3995,00
4601,48
4607,t5
4613,97
462t,39
4630,54
4643 ,09
5005, I 4

5666 ,64
5679,56
5696,21
5710,7ti
5747,20
6379,63
6482,07
4447,03
4788,t3
4810,29
5001 ,13
5025 ,66
5929 ,39

6

t2
5

5

5

5
'(J
5

6

J

J

J

J

I
2

8

15

20
20
19

19

28

+
+
I

I

..]-
I

+
+
+
+
I

I

+
+
+
+
+
+
I I

+

ntrntrft EtrBrtoro BoBSyE{AeEus O II rr Bbrcoxoro Boa6y}r{Aeuur N II; noo6q,e ro-
BOpg, oTo Morr(eT 6rrrr cngaaEo c EeKoTopr,rlr zsMeEeuzeu {uaunecHr{x ycJroBEft
B o6onosfie BBeBALI c rerreurreM Bpelreur{.

fI. Csunrc u O. Crpyae [7] yxaaarrrr Ea orcyrcrBue B ctrer{rpe P Jle6e4a
auunfi Si II ?\?\4128, 4131, 4428, 4113, ror4a HaH JrtrEtru ?\?u5056, 6347,
6371 u 504{-5056 rprcyrcrBylor; y Eac lrtrnvru. }\}\4128 n 4l3l oqeEb cla6u,
a JrtrErru ?\?\4428 u 4173 orcyrcrByror.

NIorHno orMertrrb tr Apyrr{e oco6euuocrrr B ctrenrpe P Jle6egn, otrtrcauElro
paaJIuqEhrMtr aBTopaMtr.

l. f,Itr,suw 1\{g II r C II r{cnJrrorrure.rrbHo cJra6br, rorAa Halt B ctrer(rpax Eop-
MaJrbEbrx BBesA orrrr Aocraroquo czm,srr [2].

2. JIuswu Si III, Si IV n N III au4ubr ro.rbr(o r a6cop6qun [21. V uac,
oAHaKo, Jrunrrrr i,4004 N III a. ?u4089 Si IV na6rroAarorcn tr B Butrccatr.

3. Jlusu.s 13961 O III orcyrcrnyer t61.
4. Jl:asmu Fe III, eABa aaMerrrnre B rloplrairbuhrx Bl area4ax, aEoMaJrbuo

ctrJrbubr B crrerirpe P JIe6eRs 16].
5. Jlnrlzr. ?"4395,95 O II oseEr cr{JrbEa [2, 61.
6. A6oop6quoxrrhre 6arnueponcnrre Jrrrrrrrr BtrAEhr Ao t?, : 23, axmccnou-

EEIe - \o IL : 17 t2l.
7. B cnenrpe P .lle6eAs Ea6rroAarorc.E cJreAyroqr{e Eeoro}r(AecrBJreEEbre Jrtr-

anu: X.1,3745,3957, 4031, 4758, 4246, 4249, 4398, 4770,5071,5078, 5266,
5722, 5780,5899, 5999 [2, 6]. 3rn oco6ennocrtr tronaabrBaror, qro cuexrp P
Jle6egn B MoMerlrlr Earrrrrx na6;rrcgenzit 6u.rr n o6qlrx qeprax raxrrNr ;r(e, HaH
rr Bo BpeNr.E Ea6.qroAeHrii Crpyne [2], Crpyre u Poyua [6] u lpyrux aBropoB.
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S 3. O crBarlr{IIRaqIIII B o6o.uo'I}ie P Ie6elr
o. crpyne [2] nprlrllel H BbrBoAy o crpaur{uHar{uu s o6oro.{re P Jle6e4x,

troilyquB BaBIlcu\Iocrb JIyqeBbIx cnopOcret a6cop6quoUur,tx lrasrfi or troTeu-
qr{aJra I4oErr3aqr.rrz: 66.nrmnu IloreHr{rraJlarl coorBercrByror rlel{bruue ryqeBhre
cfiOpocrr4 a6cop6qllonnrrx nuur,rii, r,r nao6opot. ,[,;ra o6t.qcseulls aroft oco6es-
EocTrr i\{or+(Ho rlpeAnoJroHilrrf,, qTo "TILIHuI{ c 6omruulrr,r troTeEIII{aJIaMrr tr{oHrISa-

qur,r o6paayrorcfl B o6olo.rHe rly6me, qe\I Jrrrnr4rr c IraJrr,IMu trorel{qrraJlaMl{, I
cytqecrByer ycnop.flroqeec.fl HapyEiy ABrl)rieHrle BeqecrBa.- 

Jly.lenrre 
-cnopocrr,r 

aN{r.Iccr[onrrbrx ;nrnuli oHaBaJrlrcb cBo6oAHbrI\Iu or aroft
3aBrrcrruocrrr, troliaaaB ne6o.,rruoir pas6poc onoJro Heltoroporo cpeAHero ana-
qeHr.r.s, xapaHTepllsyloqelo, il0-BLIAIII{OI{y, JIytIeByIO CHOpOCTb 3BeSALI B trpo-
crparrcrBe uopa4na -10 nttlcerc.- 

Arg 4a;rtireirrrlero trrBJroineHtrrfl IILI Bocrlo.nLByet\IC.a peByJIbTaTaIIu Bluca
[1], raay.lnsrxeto sBJreHlre crparlr6rrfiarlr{u rl ilpilrrreAlxero I{ rorfy ]Iie BhIBOAy,
qro 1r crpyne. B uepnrrx rpex rpa{ax ra6;r. 4 yr,r npr,rnoAuM ero AaHHr,re
([1], crp. iB; e, - rlorelrqr{a.Il IIoHLIBaqI,Iu, ,a - CpeArr.sfl tro BCe}I a6cop6-
III,IOHHLIM JIIIEI{.E}I AaEHOIO I'IOHa JIyrIeBaA CnOpOCrl).

I{s nropoir u rperr,eli rpa{ ta5r. 4 nu4ua o6paruaa saBIIcI4IIocrb JlyqeB},Ix

criopocrer-r a6cop6quounr,ri runurl or rlorel{qrlanoB L.IoHrraaqr.tr. Cartrre 6o.us-

Ixlre CFiopocrlr CIIetrleHLLfi IIoIiaBbIBaror a6cop6quollHble JII{HI'II{ Na I u Si II.
Ta6.urrqa.'r

Na I (D1)
Ca II (K)
H
Si II
CII
HeI

5, 12

11,82
r3,54
16,27
24, 30

24,48

-205 
*

- r30

-207
-284 

**
*t54,

- r49

NII
Si III
OII
Si IV
N III
C III

29 ,50
::i3 ,30
34,91+

44,95
47 ,ttg
1*7 ,67

- 101

-80

-47--28

26

34E

I,U

7

62

2
1

5
+

l
1t

20
4
7

2
1

I

16

8

2

l5

)

* FIe yureua ,rrtsrts D: NaI c r-YqeBoil cliollocrblo iu - -185 x.u/cer;.

-' f le )qreHbI .-rltnrtrt j.),i'it rr i0i4 Si JI c :r]'rcsnrrrll cHol'ocrHMI{ ia:-33 x'vJcet n7uu:
: - :40 hil/ceE coorBercrBerrrlo.

PacCtrOrpull peByJILTarr,r ElurCa 6o.,ree auulrarelbuo. flO4curmaell trO ero
ta5;r. 2 srcio ,rfr.rii, BorxeArlrlrx B cpeAHee rperr,ell rpa{rr ra6rr- 4. Peeyrr'-
rarr,r IIoMeIqeIIbI B rlerBeproit rpat[e. ]taH nr.r4uo, CpeAI{IIe IyqeBLIe cHOpocru
g.ra Na I, Ca II, C II n Si II cayrre HeyBepegHr,re, rag r(a6 orrpeAe.rlegbr tro

l-2 ilu:dtrr$r.
Ha Sur. 3 noriaaanrr o6rqrre BaBr,rcrrrrocrrr rleiliAy oIiBr{BaJreEruoli IuHprIEoIr

lr ;ryveaori cHopocrE'Io JruIIul"{' [ocrpoeHHble A'rlfl ctre]irpa P Jle6egfl rro AaHErIM
tl1.

ftar n cJeAoBaJro oairrAarrr, JyqeBr,re cnopocrrr SMrrccr{oHHLIx "-IIlHrrII He

trofiaahlBaroT HlrHariolo \oAa B 3aBLI0IINIoCTTI oT CTIJIII JII{HrrI4. ,{rx a6cop6-
qrrorrgbrx JIr.rHI4I-I o6uapyxrnnaeTo.fl up.trMa.E BaBI4CL{N{oCrb IIe}I{Ay "TIyqeBort Ciio-
pOCrbIo I{ AHBItBa,-IenrEOii rurpunOfi.; TorIRtr{, OTHOCflIqIIeCTI It ;IIIHIIflII Si II,
Na I u C II, na arol"I BaBIICuIIoCTII BblnaAalor. (H o6cy;ri4eulllo sroro Bollpoca
lrbr ertre aeprertcn,)

Eclrr ncxO4rrrb LIB IIpeACTaBJIeuuii Crpyne rr ErUCa o TOII, qro sllgCCUOE-

EbIe U a6cop6qlrouHlle ;IIIHIIII, fiepega,]Ia1aflcb, BBaII]IHo I{CIia}fialor Apyr Apy-
I , TO U3 IIOCTO,EIICTBA JIYTIEBI,IX CHOPOCTEII BCEX 683 IICH"TIIOIIEHUfl o]IIICCIIOH-

Ebr\ JrrHrrri c,re;I)'er, qro rianoli 6lr nn 6lura a6cop6qua, ona He r{c}iaziaer qenr-

it

1

I
20

2

t6
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-220
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-ty0
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-00

.nt
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ra3
.o4
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.v107
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ta

ur, ttr/ccr

WL, tilt|/cer

@ur. 3. Sasrrcrruocrr, trerfiAy r)'qe-
BbIMII CHOpOCTEIIII rI AIiBIIBaJIeETEbI-
rrrr rurrprrua]rir a6cop6qlroErhrx rr
glrlrcclourrl,Ix .nrrnrrii no AaErrbrM

Errirca [{ ]
1- IIIEIIII H I; 2-He tr;,_ N II;
{ - EpoqIIe "'TI{EIII!. CBerrbre BrraqHI{ _
aurrccrtoHHlle jrIrHrIII, relrubre _ a6cop6_

I-JIIOIIHbIE

-zu
\*
N
?n

^odUA- U

@#' tr

a 00 /20 /80 2r0
t!7, tu/cet

pa.-rrnoir qacrl,I aN{I{ccrrtt (rrna,te.rlytIeBrIC ctiopocrrr arrrrccrroHrrr,rr nllulrii sa-
NlerHo or.rrrrqaJrrrcrr 6r,i,lpyr or gpyrtr). C;lpyroii cropoHhr, rro;riHo oEir,rAarb,
rITo B SaBLICITIIOCTII oT CII.IIrI )uIICcllloHHoii .ntrntrtt 5-v;er earrr,tBiITbCfl 66;rrrIIaq
Ir.'III ]IeHLlrrafl rracrL A.rrrlrHoIlo"rIHoBoro liprl.fr tr6cop6qrtonuoii ",rrrnun, a ee(rIIlHlIlI)rlID B 5rl.,rbiueii II.fII lreHrrrIIeii creuenlt c;\RrrrirrLcfl B rioporHoBo.rrHoByto
TIACTr clerir.pa. 3ro nTIACTh clerirprl. iJTo rrpei{rro.rro;rieHrre rroJTBeprri;{aercr{ ro.rv,reunoii rpa$n.recnn
lro :{irHrr6r\r Br,r.nt'rr [1] rr anropoB BaBrrcrr]rocrE,ro (tfrrr. z+) .'r-v.reso-ii .r,upocrn.'rv.resoii cnopocrrr
a6cop6rlIroHttoii .-rttnrur or )[iBrrBa.rlenriroii rrrrrprrHr,r coor:ne.rc"oymuleii rart c-
ctronuoii.rr{Hrrrr ("rurrrr.rrr Si II, Na I, Ca II rr Cl lI no-npe;riHe}rv BsrlaJaror rra
aroii aasrrcrrrrocur). T{e,rnueiinr,rii.xo;I o,, B saBrrcn}rocl'rr or tl 

" 
(e rrrecrorl rpa-

,be n - 
rrrrc,[o.,rrrnrrii, Borrr,;Intrr\ B Fr) orpi:rrriiter \aparirep ]rocra rr.rroqaAtr

IioHTypa aIIIICCIIII: ('Hi1rlat,lla paCtIlr,rl]flOTcfl (flJpo) .-rrrHrrrf , Br,r3r,IBilrorqee c\reule-
HIIe cepenurrl,r tr5copSIIIIII B cropoHy rioporlirl-\ Bo.rlH, Bare\I no trepe Hacr{rrle-
HIIF npOIIC-\oi(llr ptl3BII'IIIC Iipr,L.Itt, npll riorollOrr tr5co116rlrr.a Harrrrrrrler n 6o.rt-
uieit ltepe noAnrlMilrrrc-s. He;rie.rrrr cllerr(rlrbcfl B rv rrie crol]oH]r.

LIro riacaercs ;,rttur'tii, IrLIla;IaF0IIIIIT IrB tlo.ryrreHHoii Btrtslrcrnrocrr.r, To B
c.-IYritle.rlrutiii Na I n Ca II (li) ilro rlotlier 5r,trr, nr,raenno (cbe;laHr{e}r) rracrrr

oro 
'til/c€,t

-200

(lrrr.4. 3anrrcrrrrocrr, flyqeBbrx
criopocreii a6cop5qrronrbrx Jrrrnrr"r
orjaHtlrna.:reurrrLlx urrl)rrrr aMrrccrr-

otrrr,rr, rlo i{arrrr6r}r [Err.uca [1]
I * TIIEIIII H I; 9- He I; J - [porrrle

JIIETTIT

.sL/
l|t//
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'Br[IICc!r[ coortsercrByrotr{r{Mll a6cop6quonEbIMI{ MeiKBBeBAITbIMId JII{HI{fiMI4' rlptr-
cyTcTByTOqIIMII B cleHTpe I{ LIMeIoqI{Mtr MeHbIIIee <{uoleroaOe) CMeIII,eHue

(coornercrnyrcqlre rorrn[ na rpa{uxe Aoirir(Hbl tro erol"I rrpraqrlHe (BLIoHaKI{-

,rru, ,reuo). B cnyuae.rururir c II r si II soeMo?fiEa aJrbrepnarusa: nr6o
JII,IHITII HEBEPHO OTOi{{AECTBJIEHbI' .TII{60 B CIIEKTPE SBEBAbI IIPIICYTCTBYIOT COOT-

.BercTByqIIe Jrr{HI{Ir rleaisBeSIHOrO nporrcxo}I{AerrI4fi.
B iuny cpagarrgoro ,ry,reBr,re cHopocrrr, rrprrrrl,IcblBaelrr,re a6cop6quonnurt

.Jrrrgr,{fl}t Na I, Si II, Ca II u C II, upegcraBJlfiIorc.E nau otuu6oqHLIN{I{.

ItaH nuXuo ue usroii u nropoii rpa{ ra6;r. 4, l.tuteucr,tnEoCrLI aMIlccI'IoI{HLIx

.nururii (aa rrcn.uro.renl{e}Lrunrrr:i C II, Ca II, Na I) uaxo4arcr a o6paruoii aa-

Br{cr{Nrocrrr or rrorerrqr{a.'roB r{oHrrBaqlrlr. C 4pyroit croponbr, HaH Mbr BLTflcHI4JII{'

rrHTeIrcr{BHocrb o,\rr,rocrlorrurJx rnuraii traxoAI{TcE n npruori SaBI'IcllMocrI{ or
.ryqeBoii cHopocrrl a6cop6qreonHblx JII{HI4II.

Tanuu o6puSo.n ro, qro npeAcraBJIrIeTCfi I(aIt yBe;1uqeHl'Ie lyvenOfi cno-
pocrr{ c r.ly6llnoii n arrtocsepe P Jle6e4n, trIoil{er 6rrrr, o6rscneuo aS{entou
((3arroJrEetrrIn, a6cop6qllIr 3IIrICCIIeii.

S 1r. Mexese3l{tIbIe .lIIIlIlIlI lI IIo.'Iocbt llol'.rrolqe}Ilrfl.
A6co;rrorrlarl Be.TrrrqIIIIa II pa[Ir]-c P Ie6eAl

E.narolapr rrpII\IeHcIIIIOii rtero;1uxe o6pa6orrut CrleHrpolparnr (ut-rly'renue
.(crrHTeTr.rrrecrioro) cnerirpa [yTe\r ocpeAHeHufl Hec]io.jILHI{x cneHrporpaMv) yga-
JrocE x9po111o BLIfIuIITb \IC;IisIleBAHtIe IIoJOCLI [ol.rloUIeHIIs ]"]u4430, 41t19 n
47G0. Peay.rbrarLr rIB\Iep0Hrrfl rrl{TerrcrllHocreii tt SIiBtrBa.rleIlTHrix lul,IpIIH rlpr{-
REIICI1I,I HIIi+io.

,., A
ll ,,

II-, ,-\

.'i.1:l(),{l-r19 /t7{lt
(),0:i (r,0:] ().0(i

0,1(r (1,(r9 rt,19

IIo rrc;riancaAgrJll .'IIIHIITI\I tI rIoJIoCaxI [oUIoI-qeHLLE olpeAeJlen N'IoAy.IIb pac-
C,roflrrr{E P jle5egn tnx - X'It. trr a5co"'rxltuafl Be.rIII.IIIHa X'Iu,IIpI{ SToNI tt.ruTIl)a'
qllril.IoL'I) pirBI{6111 4*,8. l) Iiarlect'}}c ria.rru6pono'IHLI-t KpIrBl,Ir I.rI-q orrpeAo"rle-

Hrrf N,rollv.rfl paccTo.trHrrfl l) "[e5eAs r,ICIIOJII)SOBit"fII,ICb Cperllrrle IipI,IBLIC rI3 AI,IC-

ceprilurrrr C. R. Py5;rentr [11]i, ocHolirurrr,Ie Ha cl{creue a6coxtorHLIx BeirI,IuI{H'

IlocrpoeHr{oii U. NI. }tottt,r.'tonnu [20], I,I Ha pfl;\a-\ uIIreHCI,rBHo(rrel'i l'I3 pa6or
l2l-2/+1.

'Ia5",trrr1a 1-r

ilufIolrcrrr]
14 .\/rr

.ll rt rttn

KCaII

Iloroca
DrNaI

D:NaI

ffl r'

1,.
ltuo

39:l:l , titi

4130

5389 ,95

5895 , !2

12n",\o 
'/*"

(lpelnee
1l : (|,().,i

1it,7

I I ,5

- ,3,9

-,3 .1+

-8,4
-t:,4

-g?r? o , 
ztli

0,60

0 ,60

13-o

12,8

12,7
IZ.J

13,4

-sTz
--8,n
-ti,5
-R 

.)

-7 ,9

-7 ,5

-8 ,6

-8,:l

[21]

1221

t23l

{2'rl
[21]
l22l
t21l
l22l

J;)

llt)

Horrr,r;ron [{9]
Py6.uen [1S]

-.[J,13+0,{0
-7,9+0,3()
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B ra6n. 5 upurogxrc.s peByJrbrar6r orrpeAereuufi, raM ir{e AJrfl cpaBEeEurr
troM_erqeEbr pesyJrbrarbr, troJryqeEErre Hour,uonrrr,r l20l u Py6lenHu I19].

Ha ocgonautrIr oTtrx AaEHhrx trprr]relr M u : -8*,2.Teuepr Mo]ngo cAe.rrarb
rpy6yro gge-Hr{y paArryca, cqr,rrafl, qro flp}iocruafi re}rneparypat'-.-?156. Ilrreeu
Lo:5430 A, ?aoo :2730U [251. Ilo4craB.r.rr.n n Sopuyry 1261"

C,

lg R.lRs: ;tl! - t),2u tv u - t),tJ| - u,5 lg /1 
- " 

--r:60, 
,tcd,O " I

troryqaeM paAuyc BBesAbr fi* : 50 Ro.

$ 5. Itprrnr,re pocra

,(lx nocrpoeEr{fl r{prrBbrx pocra uo aScop6qrroEur,rrr Jilrur{.srr rrctroJu,3oBa-
racr o6rrsuafl IIeroAI{Ka, xor.ff ecrb cBeAeuvs I27), qro rraJrr4qrre rpaArreETa
cltopocrtr B cpeAe BeAer Ii rroAtelry uo"uoroir qacrrr IiprlBofr pocra rr re\,r caMbrM

ts$.il6 .,- I Nflf|
Y4 zih

(Dur. 5. I(prrnue pocra l;rfl a6cop6-
rtrrounbrx Jr[snfi O II n N II, no-
cTpoeEEble no -cneliTporpaMlrarr c
:rrrcncpcrreii 23 A/.u.r (enepxy) u 14' rr 33 A/.'r,.rr (r,urraj ) 

"'

/'/flf 7
%'ul

x SraHruruoMy yBeruqentrro Mr,rfiporyp6y.:Ienrnor"r cnopocru. Ho, flocr(oJrbr(y
B Eacroffqee BpeMfi Ee rrl{eeTc.fl TeopeT[qecHrrx HprlBbrx pocTa A.I.fI cpeAbr,
gnuxryqeficfl c rpaArreHTolI cfiopocrrr, r{ Harur.r pacrrerbr rrocflr upu6lraxeunuft
xapar{rep, ucrloJrr,Byercfl Teopernqecr{afl r{prrBarl g;rn arrroc{ep o6Brrrnhrx BBeBA,
B HaqecrBe noropofi nu6pana Kpr{Bafl A. Vnao.nr,4a (gra o,qnopo4uofi MoAeJrrI
Mr.r",rua - D44unrrona), paccurlrarrgafl It. Xynrepolr A.Trfl cryqafl rrcrr{E-
Eoro rorJroqenrrs t281.

Teoperuuecxar Hpr.rBafl rro Vnaonr,ny crpor.rrc.n B rioopAlrEaTax
- I NIll)" - I4-^ c
tS 4 ""5 

rr lg -f ,j;, cr\rrrrpn,rccr,afl - B r{oopAr4Haras lggl},,
w.

tS#.106. Nlaxcr,rrrarbHafl rny6lrna rvHtiu B crrerirpe BBeBAbr fi., nec,5xo-

ArrMafl AJrfl olrpeAereHrrs noruoii: AourrJrepoBCrior"r cHopocrlr n arlroc$epe
sBesAbr Zrp, H&I-r,(eHa rro BoAopoAHbrrr JrrrErr.Er\r (clr. rperrro rpa{y ra6"rr. 7)"
Cunr,r ocqlrr.xflTopoa, neo6xo4lrlrrre AJrrr nocrpoeElr.s xpunorl pocra. BBflTr,r ua
[291. ]tpurue pocra 4,lx a6cop6rr{oHHbrx runr.rii O II (gucnepcua 23 A/.,t,rr) lr
N II + O II (4ucuepcufl 14 n 33 Alal.;r.) rocrpoeur,r rro AauHbrrr ra6.r. 6 n
npl{BeAeur,r na rftrr. 5. Cnrournorl rnnraeri npoBelleHbr reoperuqecxrre HptrBr,re,
HarlryqrrluM o6paaou yAoBrerBoprrotrIr{e Ha6Juo;{eHr.r.nnr. flo.nuas AonrrirepoB-
cfiafi cr{opocrb ortaBaJracb B rrepBorr c"Tryqae pannoir 70 n"ulcex, Bo BTopo\r -20 rcttlcen, rtltxporyp6yJleHrHbre - coorBercl'BerrHo I u 19 nttlcer.
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Ta6;ruqa 6

IrrcrJepcrIH

14, Tlnx
2uA lg ci l. )r, I lg cl?'

4649,t4
466r,64
4DlrilP

47tl,t4
1r3 I I ,63
4325.77
4349,4J
4366,90
44t4,91
397:l ,26
3982,:i2
4069 ,90
4072,16
407'c,87
4078,86
4085, I 2

3382 ,20
389(i.:]0
385r,04
3833. r 0

4590 ,97
4596.17
4351,27
4132.81
I l 53,30

2,14
1,7 1

1,65
1,0i
l,lt+
i,06
I ,1no

I ,26

I ,10
! ,l5
I ,49
1 ,1t')
1,50
0,5 /1

r90
1,06
0,15
0,gL
1,17
t,,o
I ,18
l,02
0,Sii
r,0'1

2, l8
I ,58
1,51

1,85
2,11
1,42
2,0 [
1,68
1,28
1 ,68
I ,33
1,90
, (\,

1 ,79
2,04
0,87
t ,35
I ,43
j,78
1 ,30
1,u'9

-4,26
-4,02
-4,74
-4,74
-1+,74
-4 ,83

-1r ,96

-4 ,83

-4,64
-4,73
-4,37
-4,L4
-3 ,67

--3,16
-4,60
-4,2L
-4,38
-4,47

5
6

il0

1,50

1.30

1 ,62
I .59
0,51
0.92
r .19

0 .97

tl

-i,0rll 5666,64

- 1 , ssll 567e ,56

-5,:rell 5686,21

-1.trll 5710,76

-i . risl 4{i0 I ,.i8

-b . ixll ioo7, I 5

- 1,2sll 4st?, ,Bt

-4,t15]l 
i621,39

-1,lorl i6to,51
_(,:r5l 1643,0e

-5,u51 6\82,07

-1 . l 611 3et)5 ,00

-;r,s7ll 401:,.5r

-:1,70]l 
i057,00

- r , c,6ll 553G ,26

-1.5f| 5530,27

- 1 (cl 55 t.t . 'rg

-s,*il 5s5r ,cs

-5 , r0l

- 4 , 8(iil

-:t ,99 
I

-j , l5l

-1, l5l

-/+.S1
-1,srL

8

12

39

L ,5/t
1,67
I , t1
l,t1
1 ,66rn,

1,s0

0 ,96

It

l2
II

l5

t6
l9

llo a6cop6qroHrILr-\I

i:1 o atuocsepe P

$ 6. Bo4opo4

JrrrErrflrl BOAOpOAa OrIpeAe.teHLr SJreltrpoHHbre trJroT-

Ie6ega uo $opuy.te l{nr.rurca - Ter.lepa

lg n,, : 2 ,r, 
, 2(i - 7 ,5 1g rt*,

t1e nn - rroNrep rog"reArreii no;lopo4uoii "rrr{rrrrtrr, Ea6.:rroAaer{or"t a cuentpe, lr
uo $opltyrau

rr.r: ff /,n,,,

1.Ae ntr02 H - suCfiO aTOlIoB BOAopoAa, IIaxoAflql{xcfi Bo BTOpoI[ KBaHTSBOM

coCrogsru ua4 I c,rr2 IloBepxtrocTl{ SBetsAbI; oCTaJrbHbIe o6oauasesua I{MeIoT

o6rrqurrii cMr,IcJI.
B ra6n. 7 noc.,re4onare.rrbgo trprrBoAflrcfl: Allctrepcr4.s, EoMep rIocJreAEeIr

BuAtrMor"r 6alrlreponcxofi nrtnura, aJreHTpoIrl{bre trJrorrrocru' oIIpeAeJreEEr,Ie

.5

ll ; . .l;-\',,.11rt^(!:r- -.".'|2,.,"e,0,i5) 
'

(1)

(2)

(3)
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Ta6enqa ?

ll
Arrcrepcr, | "^ | tg n,

II
R' I'**'' I '*" I'*" I'*" \s n-

23 Al,+t.u

14 Alxu
Itouu.nos
t30l

24,00
31,5

12,74
11 ,88

0,58
0 ,80
0,48

15 ,00
15,45

H"

14,63
14,79
12,50

HY

r4 ,68
13,65
13,?t2

Hs

14,80
14, l8
14,3:)

HB, ,, u

14,71

14,31
13,38.

0€/2lil0tl
Lgltu b

uo {opuyle trllnrtraca - Tellepa, MaxcrrMaJrr,nr,re r"ry6uutr ;ruslrfi B ctrexrptr
3Be3AbI, qIlICjIa aTOMOB BOAOpOAa BO BrOpOrl COCTo.fiHrrr.r, AJreKTpOEHr,re rrJtoT-
EocrII, uafrgeunnre uo {opuytan (2) u (3) g;rx BoAopoAur,rx nunuii Hp, H, H6
Id cpeAHr{e SJrer(TporIHbIe IIJIOTrrocTIr.

Suaseu[s n* u lg 1y'02Il uolyqeubr ro rfur. 6. S,rerirpouuue tr.rrornocru,.
trptrBeAenEbre Bo Bropofi, nnrofi - cegulofi rpa(fax ra6l.7, r{crrpaBJreEnr Ba

pacrxrlpenrre nururfi Bc.reAcrBrre Bparqenr4fi
38 e3Abr, 3 a IIepeH a"-roEieIIIIe KpbrJrbeB JIITET{r-r

rr aa BJIE.fiEr.re B.xelirpoEoB tro rpa$uxau lla
1301. 3na.reuue 1g lVu2H; troryqeuuoe tro
ctrer(rporpalrNralr c xncnepcuerl 14 Nu.u,
6rruo uplruaro rr x.rrfl cnexTporpar\rM c Arrc-
nepcueii 23 Aln.w. B roc.uegueli crpoxe ,a-.
6ruqrr [prrBeAeur,r peay,,rr,Tarbr AJr.fl P Ie-
6e4a ua [301.

flpn nory.reulrn 6a;t,ueponcnoro Aeli-
, peMeETa r,r3 na6lro,qeautrx aliBLrBaJreETEbrx

ruuprrn 6u;ro upnnflTo, corJracuo Py6.rreny
[19], Tcn : 16 000". Peay.rrr,rarrr BbrqrrcJre-
uuft ,qarorca n ra6.r. 8, rarr ,rre n".r.fl cpaBrre--
Hrrfl trpr{BeAeHr,r sEaqeErrs Aer(peMeETa, tro-
ryqeEEr,re Eep6ug;xarrr [10] (<,e> o6oana-
qaer aMr4ccrrro, (a)) - a6cop6quro).

I lz /0 ?0 tr4urepecuo oTrreTrrTl, rrTo Aer(peMeET,.

@nr. G. Banrcruocrn J?",.u lg rvo,rl :;JJ*tHT:"#%".X3r*XIr""rX"r.l:i:lr'Htit:
or rrorrepa JIIlHIttr r\reET, rloJryqe.Eur,rri Bep6rr4;Halrrr, qro Molrier

Bolrurre fipyr{t(u - Arrcnepcrrfl z3 A/,r"r 6lrrr, csqgallo c Lla}IeHeHuflrr, $rnrrnuanrt](

rlpu-npoc,orpe (cr{rrrerrr."n'r'Jro:#^;r:l;:;,T:i?"'r'rT#,Tiu"u ,or.pr.-
sa.s oco6enuocrb cr,rrrbuhrx aMr{ccrrouuux runrail B cner{rpe P Ie6ega: , o"r6uu-
E.nu ilnnmil. Jle)fiar rrrr{po([e xyuonoo6paanr,re g]rr{ccr{oHEbre <rop6r,u. Hau-
6onee rlrurqur,re r{B Er(x Bocrrpor{aBeAerrbr na $ur. 7, a a ra6;r. g'4arorc.fi r{x
qeETpanbEble TaETeECUBHOCTTI, SIiBrrBaJreIrTELre mlrprrubr Lr noJrylnnpunr,r. pra
oco6eanocrb DMuccr{oEEbrx Jrrrur,rI-r rpe6yer cBoero rrcroJrrioBanrd.fi.

B aaxrloseutre trepequcrurr troiryqeuEbre peByJrrTsrbr rr cAeJraelr Eenorophre.
BbIBOALI.

1. BoeMoinHo, Bo BpeNrfl floJryqeEr/r.fl cne^rporpa]r\r c Ar.rcilepcuefi 2J N,,-n
BBeBAa o6ra4ana 6onee ruoqnort o6ono.rxort, uelino Bperrf rro,uytlsBr" cuexr-
porpaMr{ c Ar{ctrepcueii t4 n 33 Alnn.
^ 2. CueHr^p-rr rroraabrBalor sce oco6enHocrrr, orlreqeHHr,re B paurrrrx pa6orax
O. Crpyne [2], O. Brancoua [3], il. Meppura [41 u 4pyru* ua6rrc4are.ieii, uro
rroaBoJlfler cAeJrarr, BrIBoA o roM, rrro ctrer{Tp P fe6ega B l\ro}reETr,r Harrrax Ea-
6nro4eulrfi Br,rrJr.EAeJr a o6qlrx yeprax ran irie, Han r{ Bo BpeMfl na6nro4enu&
ylroM.rrrryrbrx aBTopoB.
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Ta6nlrqa 8

II'rcnepcilq H6ln.in, HnHrrHroHs

23 A.lnn e

a

l!+ Al,nx e

a

t10l a

23 Alnn e

a

14 Al"x"n e

a

It01 a

1,00
1 ,00
I,00
l ,00
1 ,00

0,26
0,63

0,50
0,28

0,09
0,40
0 ,06
0,76
0,18

0 ,05
0,41
0 ,06
0,47

0,08
0,30
0,06
0 ,50
0,08

0,02
0,26
0,01
0,44
0,07

0,25
0,06

0,16
0 ,03

0,[4
0,03

0,22
0,01

0,06
0,01

0 ,28
0,05

0,06
0,01

0,24
0,03

0,01
0,01

tr{tz? fia I

hSI--
(Dnr. 7. Srrrccnoushre <rop6ul clrnrrrrx .nnurft

Ta6uuqa 9

ArlcIIepcrrE

3889,05
4026,19
4471,49
4861 ,33
4921,53
50r5,68
6562,82

3;:e uesr

Hs (He I)
HeI
HeI
H
HeI
HeI
FI

0,06
0,03
0,05
0,13
0,05
0, 10

0 ,67
0,20
0,31
2,54
0 ,59
2,10

1000
520
600

1360

850
t320

0,10

0,09
0,16

0,06
0, 2g

0, 85

0,49
2,50

0,72
9,60

770

600
1050

900
1870

63

0,21
0,03

0,11
0 ,02



3. Sannclruocrb fiyqeBblx cxopocreft a6cop6quoHE6lx ;ruuufr or trontr3a-
rlnoHuoro rroreuqr,raJra IIo,-ItEo o6t.scuurs aS$exrort BatroJ'rlreHllfi a6cop6quu
aMrrccrreit.

4. lpn aJrerirpoHnorl u.toruocur troJlyqeui,I Bnaqetrll.rl 1g tt.(n^) :'12,74,
lg nu (H) : 74,37.

5. [.ra qrrcrra aroMoB Bo,qopo,qa Ha BropoM ypoBEe floryqeEo BtraqeEre
Ig ,Vorfl : 15,00.

6. floryuenbr Brraqetrrrfi Be.rIr{tIrIHbI rurnporyp6ynenruolt cxopocrtr ut :
:9 n.v,lcen (23 Alut), ut: 79 n.v,lcen (14 Lltn).

7. Onpegereua a6co"urorHa.rr Be.Trrtrrrua P Jle6e4x tro r{eir{BBeaAtrbllt JII{EI,rflrl
l\I , : -8*,2 Ir IIoJIocarI l[, : -7*,9 (cpeAneeno IiCa II, no;roce ?t4430 n
Dr, D, Na I).

B, V nogopoArrr,r\ u re..lr{eBbrr ,llruur"r oSnapyi+tenbl aNIl{ccr{oEnr,re <<rop6rru,
fiBJI'IrcqIIECfl OCIIOBAHIIEM JIIIEIII.

llayueuue Snau.recHnx yc.rroBrrl"I r arrtoc$epe P Jledegr 6y4et npogoJrll{eEo
a 4a;rriuefirueil'no cler(rporpalnrarr c lrrcnepcraeri 1,33 Ll .un, troryqeuErrM c
alre"rrbHr,rM ctrer{rporpaSorr 2,6-.u re,rrecHora I(psrucnoir acrpo{uarvecxoft o6-
cepBaTopurr.

B aan,;rrc.reHrre Br,rpa;(aell cBolo 6naroqapnoctr C. B. Py5;reoy aa qegtrLre
coBerr,r u o6cy;xgeHlre Hacro.flqeit pa6orrr.

.(eria5pr 1967 r.
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AHAIEn[Wfl HAYT( CCCP
II 3 B E C T ]I fI H PbIM C I( O fi A C T P O O14 B IIq E C I{ O 1I O E C E P B A T C P I{ II

Tou XL 1969 r.

UCC"IIEAOBAHI,IE CTIETTTPOB IIE KYJIfl P TIbIX A -3BE3i[
ITAPTAHUEBOfl rPyllrlbl

B, JL Xofi.ooon,, C. Att,uea, B, M, Py0eu,n.o

flponexen aEaJrrr3 crlerirpoB lraprarrleBhrx Ap-ancr4 a And n n Boo A c 6orsruoii 71rc-
nepcneii. flprrnogutcr cfirlcor( 294 trrtrtlii B rrurepBarre ],.?"3734-4800 A. Onpe4e;reua oJrerrr-
poEuafl HoErIeHrpaIIIIn N": 1014. IIo ltogTypalr BoAopoAgbrx rnnnft n rrrrregcrrBgocrgM
tnsnft i'"4267 C I I r ),4481 N,Ig I I c rolroqbro reoperr.rsecrrrx lrogeJrer"r Mnxataca [20 ] rafi-
fi€rrr,rBejrrrrrrrrrLrOo,DrDlrlgg. l{nnaAndOn*6:0,36, 1gg:3,5rrnrrfi]rBooA@166:0,40,
l8 g : 3,s.

TypSy.rrentrag criopocrr, parra 3 ErLf (:efi l,;ntr a;\nd n 7,9 nnlcen Elr.sfl Boo'A. Vcraroe-
reu 4erlrrqnr re.rrrr.s, cfi.rrLurrii rr;6rrrox 1\{n, Ga, \', Sc, a na And-rarix{e P rr Sr.

C uorroq;ro riprrr:oii pocra olpe4eJrenLr (3Be3AE6re crrJr6r)) ocqr.rJr"tfiTopa I{Jrr pfiAa JItr-
arrir nln I I.

SPECTPOSCOPIC STUDIES OF PECULIAR A STARS OF THE X,IANGANESE
GROUP, by V. L. Khohhloua, '5. Aliyeu, V. M. Rudenfro - The high-dispersion spectro
grams of marlganesc stars a And ancl rr Boo A have been analvzcd. A list of 294 lines rvit-
irin ttre .a,rge ?,2,3734-4800 A is given. The electron density is iorrnd to bc.\'e : 1014. Using
X'Iihalas tircolctical rnodels [20] Oerf ald lgg hiive been rletcrmined from the hyrllogen
line profiies and line intensity of C II ?u42(t7 and X,Ig II 1"4481. Fora And O"r, is 0.36, lgg
is iJ.5 and fol l Boo A O.r, is 0.40, Ig5, is 3.5. The tulbulent r.elocity is 3 lim/sec for
aArid and 1.9lim/scc for rr Boo A.

A He deficiency and strong enhancemenL of \,In, Ga, Y, Sc as rvell as P and Sr in
aAnd hare been detectcd. The <stellar> oscillator stlengths lor some lines ]In II are deri-
ved b-l tle crrrves of grorvth.

3a uoc"'regutre roAbr troflBrr.irocr, rrHoro pa6or, rrocB.rrqeHrrbrx cBoricrna\I tre-
r(yJrspHbr\ A-aaea;1 (uaupulrep, o6aopur,re pa6orbr [1-3]), oAFraHo pa5or, coAep-
iltaqrr-\ Ho.rI[qecTBeHrr6re ctreHTpair];Hr,re rrcc"TreAoBaHr,lfl arMoc+ep srrr\ 38e3A c
5o"ruuoii 4rrcnepcrreir cpaBrrr{TcJrL,Ho rrcNrHoro. Vcrason"'rcrro, rrro crrorirpa.rrb-
Hbre HJIaCCbI Ap-anea4, otrpeAe"1reHtrr,Ie IIo JrllHr{flrr, ofiaSLIBaroTcfi Ea rrecHo.-Iblto
crlerirpairr,HErx rloAri.lraccoB 6oJree rro3Arrr4Mrl, uelr cJreAyeT IrB xapaRTeprrcrrrlt
HenpepbrBHoro crreHTpa [3]. OrueqaJrocr, Tafi]r{e, rrro 6anr,ueponc}irrii cHaqo}t
B CrreHTpa\ DTrrx 3Be3A }retrbrrre, qeM B crleKrpax HopNlaJrbHbrx 3Be3,q Toro )rie
cuerirpaJbEoro }iiracca 141. B crpoeErrrr arr'rocoep Srrrx 3Be3A }ro;riHo o,rirrAarr,
AIIO}TA"TIIIJi. TAI( NAH, IIO-BI{AIIMOMY, BCE trEIiYJI,trPtrbIE A-AAESIT,T fiB.'IflIOTCfl TATi-

irie rrarHr,rTrrbrMr.r. B cBfl3r{ c 3rr{r{ [peAcraBJr.ser rrETepec olpeAe.-reErre 613IT-
qecrirr\ [apa\rerpoB Ap-aneag [o cIIeHrpa]r c 6ofl6rtroit 4ucrepcireii.

$ l. ilareprraJr Ha6xrc4errrrr'r rr oroir{AecrB.rrerrme nrurrrrt

Haur 5r,rnu uayverrhr clerirpr,r AByx Ap-area4 - o And u z Boo A,
rrprdrraAJrelHarqrrx ri rpynle il,rapraEqeBblx rreHyJrrlpEr,rx A-3Be3A.

s And (cuenrparr,sr,rir x,racc BB IIIp 15]) - cuerrrpaJrbEo-ABoiirrafl c tre-
prro4oxr 96't,67 [6]. tr4aueuenr{errrlrenctrBEocru rrfrHz.fr. B crrenrpeorMeqaJrocbB

5 llan. Hpsnrcnofi o6cepBar., r. XL 65



[7,81. Jlnsna B ctrer(rpe pacuupeHhr BpaqeHrreM, rrrrapr{Ha.rr,{Hrrr1 parHa 1A,
rrro coorBercrByera sin z :52 nnlcer. B xara;rore Be6Hoxa [9] areaga orne-
ceEa H SBeSAaI{ C [[pOHr,IMI{ JIrrErIEtIIr, BCJIe,qCTBT{e qero flO.rre He lr3]repeHo.
\{oprau [10] anepnne oro]r{AecrBrrJr JrrrEr{rr rto cle]irparr c Aucrepcrcit30 Al"wu
r,r o6uapyxtr,rn6onr,uroe KorrlqecrBo nunlrll NIn II, a ra]ix{e.rrrrurur Y II, Zr II,
Gd II. Ileganno r [11] rrayrrarrcrr cuenrp c Arrctrepcueft 18 A/"rr.u n oSracrr
?t3260-43404; oupeqeneEa oJrenrpoEEaE HorrqeHrparlr.s, trprrqe\r rreroA tr{nrrn-
ca - Te,n;repa r.r r{eroA Vuaonn4a (c lrcuo;rr,aoBarrrzreM I I/s6 u I I'sr) garu peayJrb-
rarbr, paB.rrr{qarcqrrecfl Ea rropflAo}i Berflqunr,r. flpure4eu ctrrrco]i 51 oromgecr-
n.,reuuoii Jrr{HLrIr,

n Boo A (HD 129174, ctrelirpairbHrrfi xracc Bg Vp). Hax cneHrpaJrbEo-
4aorluax HrrrAe Ee aEaqurcs. tr4aueuenue r{EreucrrBuocreii nnuuri c ueprroAor\r
2d,2445 ycrauoBrlego fleirueu [121. Illzpnua nrsrfi 0,4 A, r. e. z) iin i :
:20 na/cen Marsrlrsoe uo;re [9] rrgneuffercfi B rrpeAeJrax trecxoJrr,]ir.rx cor raycc,
rrpfirreM .'rr.rur.rr{ paaJruqEbrx aJrelrerroB Aaror paBEoe Braqeur.re uo"nx. Oroxt4ecr-
BJIeErre nrruuit B rrrrrepBaJre 1,1,3870-4636 A trpoBeAer{o n [13] tro ctrenrpa]r c
gucrepcnefi 4,5 Alan,. Mnoro rusuft upunagrexnr Mn II, ua6nrogarorcfl Jrtr-
uulr i\'In I n nnurrra oAroxparro trourraupoBar{rrrrx gJreMeuroB: Fe II, Ti II,
Cr II, Ga II, Y II, Si II.

B salueu paclopff)fieEr{r{ r(trreJrocb rr,arr, cuenTporpalru e And, flo.rryqeu-
Ebrx B 1963 r. I{. X{. }tonnroabrlr Ea arrrerrbnoM riyAe-cnexrporpaSe 3TIII
Hpurtcxoii o6cepnaroprrrr c Ar{crepcrefr o}ioJro 7,3 Aluat, 6ea nuesaraHrroro
clelirpa rrie"rearoft gyrrr, r,r ABe c[erirporpa]r]rbr n Boo A, uo.rryvennue n 1966 r.
B. JI. XouoBor"r Ea KyAe-crer{rporpa{e STIII c gucnepcueir 4 A.f .,,t.u,, Ea }io-
Top6rx 6rur nueqarau crrenrp ?riereasor"r qyrr.r. ,{aru loryqeuux crrerirporparr\r
rrpr,rBeAerrbr s ra6il. 1.

Ta6rnrla I

re
Horrep I - lua.rafla cH-l oOflacrb clreH-

n:racrrrrixrr I Aara I cnouluru,r,l rpa l, A

llrrml

Lt4
115

163

161
165

22 . VII
22.Vlt
22.\X
22. IX
22.\X

s Aad
196rr r. 3700-4860

3700-4360
3700-4860
3700-4860
3700-4860

3700-4400
3700-4400

248
330
035
145

:r Boo A
8.V 196G r. | 1 00B.v I zo +a

Bce cuenrprr 6rrnu o6pa6oraunr aa rruxpoSororrerpe B np.EMr,r.. urrrerrcuB-
Iiocr.flx. .(nunu BoJrH uaMeprrrrrrcb tro perr{crporpaMMarr, trprqeM cnaga,,ra A.rr.E
n Boo A, n cueHrpe xoropofi JrrltrIr[ Aocraroquo peanr,re rr AJrrr noropoii rrMeJrcfl
ctrer(rp rneleesoii Ayrrr, a BareM BBtrAy cxoAcrBa cuer{rpoB arrrx BBeBA BrI.EB.T.E-
JIrIcb oAr.lHaxoBbre JrrrHrru B ctrenTpax o6eux BBeBA, Itoropble trcfio.[LaoBaJrr{cb
HaK oIIopHbIe A.rIfl oIIpeAeJIeIrrr.E AJIUE Bo"IIE B ctreHTpe cr And. Toquocrr I,raMepe-
Eu.s AJrr{H- Bo.rrr B cneItrpe n Boo A panua 0,10-0,15 A, n cuerrrpe s And--
0,3-0,4 A. B uurepnare 3700-4800 A HaAeir(Ho BbrflBJreno 276 tnru:r;fi; na
:uux 772.rrrrnrrrr orolxAecrBJrerrbr B ctrenrprr n Boo A t131. Haur ororriAecrBJre-
Er,r ocraJrbnbre Jttrnrfr, Cuucox Jlrrrlr.rr trpr.rBeAer{ n ra6r. 2. Bo rrclpor"r ra rperr,efr
rpa$ax upr{BeAeubr EJrrrEr,r rotn nnurrrl B crrenrpe s And r n Boo A. fllrx nu-
Hr,rr"r, oroir{AecrBJreEEhrx uo [13]1, upuno4rarc.E BTopor"r Brran [ocJre sauxrofi;

' i\-*rAlrlcfi rraaBarrrre oJlelrcrrra rr rroMep llyJrr,TrrnJrera.
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I
2

5

6

7

B

a

10

11

12

13

t4
t5
16

tl
18

19

20
2l
22

24
25
26
27

28
29

30
31

ND

JJ

36

38

39

40

4L

4J

44
45
40

LI
48

3731*,41

3740,5
3741 ,6ll
3743 ,38

3750,25
3755,2

3759,29
3761 ,32

J loJ, l+
37't0,57

3778,2

3783 ,89

3788 ,70

3797,88

3807 ,6
3Bl2,2L
38 14,7
3817,5
38lB,5
38 r 9,9

3825 ,01
3887 ,0

3835 , 
zr5

38!,4,17
3849,5
3853 ,6ii
3856,02
3857 ,6

orox.qecr-
r"renrte [13]

JI Roo A

trtr'^12 end), A

Harxe oroEi-
TECTBJIEH}IE

Ta6ru qa 2

Irll1 (n Boo A), A

;T;
I

0,028
0,080
0,023
0,063

0,055
0,025'
0,030
0,076.

0,048
0,113

0,07&

0 ,027
0,031
0,043
0,037
0,018
0,055
0,018
0,022
0,o22

0,037

0,03o
0,047

0,031
0,021
0,056

0 ,043

0 ,023
0,094

0,076
0,135

5*

3734,41
3740,2
3741 ,63
3743 ,38
3744,6
37t8,49
3750,25
3755 ,6
3758,0
3758,6
3759,29
3761 ,32
3761,8
3763,74
3770,57
3772,80
3774,4
3776 ,6
3778,32
3779,5
3780 ,7
3782 ,3
3783 ,89
3795,5
3788.70
3792,6
3793 ,3
3796,4
3797,88
3906 ,7

3812,21

38 l7 ,3
38 t8 ,4

3823 ,5
3823 ,9
3825,04

3832 ,89
3835,45
3843, 5

3844,17

3853 ,66
3856,02

Hrs

Ti II 72

nln II

Fe II 15/r

Htt

Ti II T3

Ti II TO7

NIn II
Hrr

YII 17

YII 8

Mn II
FeII 23

YII 61

Mn II

YII
YII

Hro

NIn II

I{n II

XIn II

YII 7

Hs

il{n II

SiII 1

SIII T

7

6t

Mn II

I{n II

Fe Il 154

Fe II 15/r

Mn II

MnI6

Fe II 153

YII 7

}jel 22
MnI6
It{n I 6

Fe II 29

Fe II 153,
Mn II

Mn II

Ni II11?

Mn II

',xJ*xl,r-
0,068 l o,046 l o,06l

0,0460 ,030

0,068
0,043

0,086

0,064

0,040

0,042
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0,064
0,032
0,057
0,066
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0,043

0,088
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0,080
0,110
0,037

0,100

0,039
0,027

0,078

0,057

0,041

0,030
0,086
0,035
0,050
0,039
0,050

0,040

0, 100

0,030
0,065
0, 105

0,020

0,032

0,074

0,055

0,029

0 ,092
0,03r
0,016
0,025
0,041

0 ,028
0,022

0,086
0,0r6
0,048
0, 104

0,048

Oqesr c.ra6ar

olaz
0,023

0,055
0,025
0,030
0,076
0,047
0,050
0, 106

0,077
0,081

0,025
0,024
0,022
0,049
0,047
0,072
0,017
0,052
0,084

0,069

0,067
0,067

0,049

0,092

0,080

0,050
0, 109

0,065
0, t38



t. e
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Etr
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tit
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90
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3877 ,2
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3917 , :12
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3920 ,69
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3939 ,0
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3!)83,95
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4028,3
4029,7

3862,59
3863,5
3865,5

3977 ,4
3878 ,28
3879 ,00
3889 ,05
3897,62
3898,07
:1900,55
3902 ,37
3905.53
li9t3,z16
:i9 l7 ,32
3918,98
;',900 fis
JC26,47
:1930,97

3933 ,67

:1,9,L1 ,22
:19/r3 , 86
3950, 35
:''552,42
3968 ,45
:':i970" l0
i975,74
3979,5 r

:1982,59
ilc83,9t-r
39E6 ,59
3991r,1

399i-,, t

3995, ir

3996 ,42
:i998,9
21000,04

4002,5Ir
4003,2
4012,47

Oro,+i,qecT-
B.rerr rrc I t3]

SiII 1

Fe II 152

Y]I 7

IIn II
Hs
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\In II
?
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lln II
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CII /t
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0.011
0 02s

0 ,047
0 ,070
0 ,oti t

0, 190

0 ,0 '13

0 ,028
0 ,0:,2
0 0rl,

0,0112

0 ,09{l
0 ,0,r0
0,0;r2
0,05t

0 ,021)
0 ,059

0,058
0 ,0;lti
0, r:t8
0,038

IIi7. in s66 1;. .l

s\ I ,"

0, r17
0 ,015
0,01:

0,0r7
0,017
0,085

0 ,073
0 ,06/r
0 ,0;,r3
0,0]5

0 ,0:7

0 ,061r

0,2ril

0,01 I

0 ,01r
0 ,05{i
0 ,015
0, 140

0,022
0,017
0 ,065
0, t30

0 028

0 ,0:, r

0 ,024
0 ,029;
0,01i
0,029
0,058
0 ,026
0,022
0 ,0:lll

0,039
(),038

0 .0ri7

0,078
0 ,066
0,05 r

0.0 L6

0 , 'J62
0 ,0112

0 ,05ri
0 ,010
0 ,079
0,05|

0.26E

0,043
0,014
0,075
0 ,036
0 ,091

0,0;ll
0, 0:j0
0.066
0, r11

0 ,023
0,017
0 ,035
o o22

0,012
0,0t5
0,064
0 02q

0,0;13
0 ,034

.[e- |

Qer;t I

ga rr,ta-l

"trtr- I

riax ]

I



98
99

100

10r
102

103

104

105

1Oti

107

l0E

r09
1r0
ll1
II'
flJ

|4
I lIr
116

I l7
118

1t9
r20
121

122

123

121t

125

126

t2E
lrq
t30
ll"t
r:le

t 3?,

t:14

r35
136

l3u
1:19

140

14t
142

7l:\
l++

t45
r46

4030 ,76
4033 ,07
4034,49

4048,7

4059,2
/*075,1+5

4076,78

1108 I , 
/16

4083 , t,iT

40E5, ?,9

4t0t ,7

4 t 10, {-i2

1rttl,0l
4115,9
4120,lt
4122,",t

4124,9t
4 t28 ,09
1r I i-10 ,8E
4 i .l(i ,95
!+140,44

414!+ ,(j
4t45,77

ltli?,,45
4t74,Jt
1177,";t4
4 1 7u,86
4t79,42
4184,47
1rl89,ir

4200 .3

4205,tt\
420ri,37
42t:1 ,5
42lit,52

4030,76
4033,07
40'i4,49
1r0ll7, l5
4038 ,00
4040, I
4041 ,?,6
4048,tj
4053 ,8 L

4075,tt5
1r07tj ,78
40i7 ,7 L

1+079,4

11081 
,116

4101,7
4t05,0
4rt0,62
4il 1,0i

4t24,91.
1r I 28 ,09
4 t.',0,88
zr I 36 ,95
!+140 ,/+t

11ti3,ri4
r+172,05

417'?',45

4177 ,lt4

4184,4i

4200,11
1*2()/+,67

tt205,40

4206,37
421?,,4

4224,85
4230,2
4231,4

T a 6r rrq a 2 (rrpogo.,rxeuue)

OroE([ecr-
uerilre [13]

MnI2
MnI2
IlnI 2

Cr II 194

IIn I
X{nI 5

Ti II 87

Si II
Si II
Sr II 1

]{n I ir

lln II
lln II
lln II
I-Io

MnIIf?
]In II
Cr II 18,26

lle I 16

Y II l/r
Si II i]
Sj Il ;l

IIn lI
lln II

Cr II 162

Ti II
CaII I
Fe II 27
lln II
YII 14

Fe II 28

Cr II 26

lln II

lln II 
1YII 1

\In II
NIn II ]

l

I

SrlI 1 
]

Cr II 162 |

CdII ?

MnI5

lInI 5

Mn II

Fe II 28

69

0,037
0,042

0,036
0 ,042

0 ,026

0,ois
0,031

0,0311

0,0lti
0 ,0115

0,060

0,013
0 ,045
0,021
0, 008
0,r70
0, r3t
0 ,084
0 ,039
0 ,043
0,042

0 ,063
0 ,057
0 ,059
0, 10s

0 ,012
0 ,055
0 ,05ti
0 ,062

0,t42
o 036

0 ,029

0 ,049
0,0r r

0 ,020
0,t42
0 ,092
0 ,0ti9
0,0:12
0 ,055
0 ,039

0 ,046
0 ,059
0 ,0(i2
0 ,09t)
0,059
0 ,0.i/+
u ,0?, I

0 ,052

0,015
0,113
0,02ti
0 ,033

0,027
0 ,018

0 ,03:]
0 ,024
0 ,053

0 ,051

0,020
0,011
0,051
0,018
0, r90

0. t20
0 ,071"
0 ,0lir

0,027

0, 028
0 ,048
0 ,059
0,101
0,0/15
0 ,018
0 ,067
0 ,068

0 ,024
0, r34

0,033
0 ,057
0 ,025
0,033
0,033
0,025
0,045
0,032

0 ,041
0 ,021
0 ,078
0,028
0,059

0,094
0 ,0112

0 ,033

0 ,025
0,133
0, l]E
0 ,099
0 ,040

0,03t

0 ,063

L), 140

0 ,035

0 ,050
0 ,030
0,070
0, 135

0 ,034
0 ,080
0,02ti
0,028
0,018

0,072
0,028
0 ,039
0 ,039
0 ,029
0,034
0,033
0,042

0 ,038
0,027
0 ,096
0,0r8
0 ,053

0 ,050
0 ,03s
0 ,0:t9

(I rl),
0, 14t
0, 132

0,095
0 , 

(142

0 ,028
0 ,0/r5
0,057

0, 101

0,038

0,057
0,02t
0,071
0,124
0,016
0,070
0 ,030
0,019
0 ,023

},, A

a A,rrr 
| 

* 
"", 

o

Hame oro;x-
,qecTB,r.IgHlIC

lllr. 1z a no; , 1

0,112
0,07r

tr;3-tliil
r.r. I 8v

l1/7. 1l1 noo A), A

9.V



147

148

149

150

151

r52
IJJ

t54
155

156
'157

158

159

160

161

162
{63
164
1ti5

166

t67
168

169

r70
171

172
t73
'r l4
t75
176

177

N78

179

180

161

tE2
183

184

185

186

187

188

189

r90
191

{92
193

t94
195

d ,\nd

423i",17
4235,73
t*237 ,87
4238 ,78
4239,19
4240,39
4242,31t

4244,26
4246,8J
42Li,9it

4252,97
4253,02
4254,09
425:,,77
4259,20

4262,00
4263,8

4275,57

4278,6t
42Bt,g4
4282,48
4283,78
4284,21
4284,44
4286,6
4288,07
4292,24
4294,10
4296,57
4300,05
4300,24
4303,t7
4308 ,20

43 1 0,70

4231 ,8
4232,2
4233,17
4235,73

4238,i8
4239,t9
4240,39
42!Q,35
4242,90
4244,26
4246,83
4217 ,95
4210,6
525t,{5
425t ,i lt
4252,97,
4253,02
.1254,09

4255,77
4255,20
4260,46
4260,7
4262,00

4267 ,02
4267,27
4267 ,85
427 4,8
4275,57
4275,9
4278,6t
428r,94
4282,48
4283,78
4281,21
4284,44

4288,0i
4292,24
4294,t0

4300,05
4300,24
4303,t7
4308,20
4309 ,62
43 10,70
4312,86

OroifiIecr-
BrreHne [13]

Fe II 27

YII 5

]{n II
lln Ii 2

lln II
XIn II
l{n II
lln II
lln II
Sc II 7

lln lI

Ga II
lln II
lln II

Ga II
Ca II
IIn II
lln II

Ga II

Gr II 31

I{n II
lln II
lIn II
trIn II
IIn II
Cr II
lln II

l{n II
MnII 6

Ti II 20

Fe II 2E

Ti II 41

IIn II 6

Fe II 27
Mn II
YII
\In II
Ti II 4T

IIrr.le lna; ,"\

0, u9
0 ,041
0 ,042
0, 137

0 ,080
0, 125

0 ,077
0 ,075
0,08 r

0, 158

0, 108

0 ,037
0 ,035
0 .0s8

0.079
0, 162

0, I22

0 ,051r
0,o7o

lln II

Cr II 31

CII 6

Mn II

MnIIf?

0 ,000
0, ll0
0, 153

0 ,065
0,010
0 ,058

0, r60

0.143

0 .02ti
0.089
0,128

0,050

0,039
0,138

0, l06
0,036
0 .083

0 ,035

0,036
0, 117

0, r00

0,035
0,030
0,08i
0 ,032
0,032

o ,097
0,090
0, 106

0,042

0,039
0,073
0,080
0,041
0,037

0,089
0,087
0,081

0,049

70

T a6.rrqa 2 (npogo.rmeuue)

0,10r
0,027

0 ,07,'r

0 ,048
0,070

0 ,01+9

0 ,030
0 ,01rli

0 ,089

0, t3(i

0,035
0,077
0, r02

0,055
0 ,020
0,092

0,018

0,044
0, l4(i

0, 112

0,033
0,035
0,119
0,058
0,046

0,09t
0,086
0,068

0,04t

;T;
I

tl ,020
0 ,033
0 ,085
0 ,016

0,059
0,063
0 ,064
0, 132

0,013
0 ,0i8
0,084
0 ,070
0 ,029
0 ,0ri4
0,086
0,113

0,0ij5
0,110
0, i04
0 ,035
0,018
0, 114

0,072

0,046
0 ,034
0 ,027
0 ,034
0,068
0,085
0,090
0 ,068
0,055
0 ,078

0 ,04E
0,12t
0,059

0 ,097
0,033
0 ,097
0,075
0,081
0,048
0,029

Iill7. 1fi loo A;, -{

0,027
0 ,02ti
0 ,090
0,011

0 ,060
0 ,066
0 ,0;8
0.114
0 ,044
0,062
0 ,073
0 ,060
0,0r7
0 ,038
0,077
0, r50

0 ,03i1
0,075
0,128
0 ,030
0 ,033
0 ,093

0,040

0,035
0,027
0 ,030
0 ,033
0,033
0 ,033
0 ,092
0,050
0,027
0 ,056

0,035
0,152
0,025

0,084

0,092
0,092
0 ,069
0,038
0,034

xs#t""J"",fl-l

\In II?

1[i3-t
IIJI.



{96
197

198

r99
200
201

202 I
I

203 l

20\
205

20ti
207

20E

20!:)

210

2lt
212

2L!*

2t5
216
217

2t8
2l,C

220
221

222

224
225
226
227

228
,ro
230
231
232
OQD

234
235
236
ZJI

238
239
240
2Ll,

242

240

43 t4 ,08
431.1 ,98
4317 ,76

43t5,01

43lti ,76

4.110,50
431tt,02

4348 ,39

435i ,76
4356,63

4363 ,26
4365,22

+'11 I ,l+
4379,63
4385 ,73
4388 ,6
1390,59

1393 ,38
4395 ,03

4403,5 t
44r6,82
4434,t)6
4441 ,99
4443 ,80
4445,5
4+Dl,i
4462,3
44fi3,5
4466,6
4t68,49
4470,t
4471 ,,18
4171 ,69
441C,:
4478,6i
448t,23
4483,2

7. .c

a.\nd 
| 

*u".o

43 lzr,08
43 14,98
4317 ,76
43 t8,52
4320,74
4325,04

4326,76
11337 ,92

4?r!+1+,02

11345 ,58
1+3L(t,29

4318 ,39
1+3119 ,0
43;0 ,3
1+1,5 I ,76
z11156 ,63
/+35ii ,73
436?',26
1t365,22

437 4,9!t
+1 lltt'r

rr390,59

439 1 ,75

4400 ,36

Oro,fi;Iecr-
rlrcrlirc It3]

Sc II 15

Ti II zrt

Mn 1I
I,In II
Sc II 15

ScII-|
f ],In II
lln II

H.,
l{n II
trIn II
trIn II
I\In II

Fe II 27

\In 1I
YII 5

X{n II
NIN II
Y II l:i
IIn Il
NIN II
IIn II

NIg II

\In II
Ti II {9
Sc II t/t
tln Ii
Fe II 26

Mn II
XIn II
'Ii II 19

Ti II 31

N,In II
I{g II 4

lIaIIIe oroE(-
EECTBJICIIIIE

\{n 1I

0,079
0,037
0,040

0,093

MnIIf?

XIn II

PII 3I
MnI28
PII 25

P ll 24,

PII 25

He I l/t

P[t24

PII 25

0,056

0 ,049
0,065

0,043
0,045

0 ,043
0,063
0,058
0,062

0,053

0 ,010
0 ,032
0,070
0,084
0,068

0, 048

0 ,032
0,056
0,068
0,078
0,129

0,070
0,070
0,2r7

10,052

f7

I77. 1a ena;. A

0,100
0,087
0,123

0,065

0,164

0 ,070

0 ,066
0,04ti

0,033
0,034

0,049
0,065
0,069
0,067
0,081

0,048

0,057 
I

0,058
0,063
0,094
0 ,075
0,057
0,052
0,030
0,025
0,026
0 ,075
0 ,067

L 0, i93

0,054
0,078
o ,238
0,051

Ta6.'r nqa 2 (npogo;rrxeune)

o ,046
0 ,026
0 ,013

0 ,057

0 ,09i

0,056

0,037

0 ,051+

0,05 t

0 ,039
0 ,042

0,035
0,060
0 ,080
0,055

0,051

0 ,05.1
0,054
0 ,0119

0,044

0,050
0 ,014
0 061

0,04ti

0,054
0,067
0, 140

0,051
0,103
0 ,210
0,043

W11:1 noo ,r1, A

0,0 i9
0,029
0 ,061
0,056
0 ,068
0,020

0 l'19

0 ,011 |

0,I4;
0,018
0,052
0, i0t
0 .03:l
0,084
0, [r;-);

0, i0;r
0 ,025
0 .079
0 ,0E1I
0,060

c.v

0 ,031r
0,032
0 ,021r

0,052

0 ,09 
/r

0 ,026

0,076
0 ,027
0 ,01r t

0,072
0,0 t6
0 ,028
0,052
0 ,0tr7
0 ,044
0 ,020
0 ,062
0,063
0,050
0,065

0,023
0,047

0 ,032

8.V



-l+
245
246
24i
248

219
250
251

252

251
255
2ir6

258

2J9
2tiL)

2ri1

262

26.',,

2b1!

2ti;-r

2(i6
'2b7

26E

i2lic

27()

271
272
.)7!

2i7 lt

zlO
277

278
279

280
281
,q,

2,33

284
285
286
287

2U8
2u9

290
29t
to,
293
294

;l ".,,",^
I

1r'lrE9, l9
1t491,\0

4497 ,t,
4t+99,2
4500,55
4,10j:i .20
4508 ,28
/r5 10,2t
.1i i J. (,1

4518.9{i
4520, ti:i
1,J-- , n,1

45:\0,4
.1r5ll,-.1 .97
\it\9 ./t7
4549.62
1I5i,tt
1+,lir;-r 

. 02
/ro5i.89

idJ5, UU

tJO,,1 /L,

i;rlr,'. r5 
]

157r,e7 I

i;7(i , t-; 
I

iiS;l.Sii l

.,rlSE.ll
:r590, I
:r5!2 ,09
/.1;t t' I

4U r8, s:l
4ti: I , ti
4tl:5,3,
4ii53,5
47 L6,r;
47 13,2
4725,5
47:7.85
4730, j6
4734,3
4738,29
4743,9
4749,3
475t ,7
4755,73
4757 ,2
4758,2
4760,0
4762,t

479:1,5

O ToiH;1c cr-
B.rerure [1j]l

Fe II
Fe II

Cr II

,iE

/,1+
't:t --

14

lln II
NIn II
Fell 222

\tn II 17

Fe II :17

\ln II
Fe il 37

Fe I I :liJ

]In II
lln II 17

Ti II J(i
Fe II :17

Ti II iJ2

FcI
(h'I
Ti I
Cr It
Ti II

-L

'1 t

50
ti9

82

Fe Ii
Cr'lI
Cl II
Cr II

C,t lI .|tr

Si II 705
Fe II 1lJ6

IIe I 12

trIn iI l-r

XIn II lr

-\ln II 5

XIn II 5

'l' a6.-r rr q a 2 (oriorr.raure)

I lauc oroH,
IIc(rTts"lelltIe

]In 1T

PII 11

?

?

Gd II ?

PII 2'

Fe II :i3

P 1r t;
PIL 21

PII 15

X{n Ii
lIn II

]In II
IInII f?

l

| 
0,03e

I 
tt.0 ir i

I 
0.(131

l0,uie
0, t);l:
0,01r
0 ,070
0 ,0lrr
0,0./r2

0,O{i;r
0, L):l I

0.07 r

0 ,06:l
0,013
0,032
0, 1t8

0 ,020
0,043
0,065
0,018
0,0t6
0 ,02s
0,03t
0,031
0,0J r

0,0{ (i 
I

0,05 i
0 ,0;jS
0,05./r
0.0(i5

\ln II ?

X{n II

Fe II 169
[In I 21

Mn II
lln II

0,058
(),059

0,0:13
0 ,056
0,03 r

0,091
0, 107

0,077
0,116
0 ,039
0,0E6
0,115
0,031
0 ,063
0,094
0,t74
0 ,038
0,052
0,062
0 ,067

I 
o,ti;lt
0,050
0 ,042
0 ,059
0 ,054
0 ,057
0,044
0 , u;14

0,05ii
o nti',

t),0;;l
rl ,08Ir
0 , u:ti
0 ,016 ]

0,0ti2
0,050
0 ,ori t

0,05(l
0,05(l
0 ,040
0, 060
(),090

0 ,0ri9
(1,071

0, r4l0,122

0,055
0 ,032
0 ,068
0,076

0, t)31

0 ,0lE
0,0i7
0,075 

I

0,u7i 
l

0,0;u 
]

u.0t7
[), (t7:l

0 ,052
t:r ,055
0 ,0ri8
u,012
0,064
0,o:,lti
0 ,025
0, 04u

0,07 |

0, (r;]9

0,0:r]0
0 ,oii:,,

0,033
0 ,030
0 ,03/,
0,07r)
0 ,043
0, 100

0 ,034
0, 059
0, 094
0 ,06/r
0, llu
0,142

0,127
0 ,093
0,039
0 ,097

I 
o, uis
0,059
0 ,039
L) ,092
0,082
0,08 r

0,1r1
0,067
0,035
0 ,092
0,070 

I

0 ,052
0 ,082

0 ,076
0 ,080

I

0,0/r1 I

u,o6r 
I

II'r. 1r -q1,4; -\ I

I

-l
',,,1

i



AJr.E Jrtrrrl,rri, rraMepeuubrx r{ oroifiAecrB,[eHHr,rx Halrr{, L, gaercr roJrbr(o 4o 0,1 A.
B uerreproli rpa{e [pr4BeAeHo ororflAecrBJrerr[e corJracuo [13], a nrroii -Earne oToiriAecTBJreHr,re. Illecrax, ceAblrafi r{ BocrrMafl rpa{r,r coAepiriaT aHBr,.rBa-

JeETHbIe IUI,IprIIrbr ,rr4Hrrr,r li' n cnenrpax o And, noJryqer{Hr,rx B paaJrtrqgbre Aa-
ru (clr. ra6.l. 1), genarax r{ Aecflra.fl - Br{Br{BaJreurHbre rlrrpr{rrbr nuuuii s
crlelirpe ;r lloo A. Iilrecruna\lrl orilIeqeur,r .rrrrur,rr{? oro?riAecrBJreHrre }ioropbrx
rrpoBeAeHo rro HpLIBr,rr[ pocra. L)crarracr Heoro]riAecrBJreHHbrMr.r 11 lrasrai'r c
ll' > 0,03 A r,r 18 .ulrnurl c 11'10,03 A (uoc;re4ur,re B cnenrpe n Boo A).

+47/ 448 /

tl)rrr. 1. Pelrrc'rpor'pa:nrlLr )'rracrEia cnenrpn z Antl

,I{.rra oro;n,qecrBJ{eHlrfl .ur.rnr.rir r,rcrroirbBoBallrcr, ra6rl.rqr,r N'Iyp [14, 15],
cepr:rfi pa6or, Br,rrroJrrreHHr,rx n X{a4prrAonor{ orrrr.rqecnolr rrrrcrr.rryre [{6] uo
cnelirpy NIn II, a rarine pa6ora t131. B rex c.rryrraflx, Horl1a 6r,r.,rn rranecrnrr
cr'rJrrr ocqr,rJr.,r-EropoB, oroirrAecrB.[eHrre rrpoBepfiJrocr, uo ripnnoil pocra.

B cueHrpe o5enr BBeBA nprrcyrcrByror, ripoMe BoAopoAH6r-\, "[r{Hr{trr cJre-
Aylourrx arorroB rr r.rouoB: NIn I, l\[n II, Fe II, Ti II, Cr II, Sr II. \lg II. Sc II,
Y II, IIe I, Si I (1,3905,53), Si II Ga II, C II, Ca II,1 IIg II (1,3894).
Paa.,ur.rrae c[enrpoB o And n n Boo A aaHrrr.raercfi B ToM, qro ;rnnr.ru IIe I
BHarrr.rre"rrbHo crr.rrLHec s o, And r.r eIBa BatrIerrrr,r s n Boo A, lllunu Y II aanreruo
crurblree sfi Boo A,.rlrunn P II ulterorcfl ro.rrbrio B crrenrpe o And. Oro;rtgecr-
BJreHI,re N'Ioprauorr [10] ;uruuir Zr II Gd II n Fe I, ro-Br{Ar4rrol{y, our.r6o.rHo,
B HarilLlx ctrertrpax etnr ll.rullt:i HeT r.rJtrr ourl orolr{AecrBJrslorc.fl rrHaqe.

IllMesrul,recg B Harrreu pacfiopflirieHrrrr clenrpbr tle AaJrr{ Bor]MoTrruocrr,r Bbr-
flBrrt, HaHyro-.nrr5o BarrerHylo nepeN,IeHlrocrr, rrr{TerrcrrBuocrrr .-rlrnrlri B crre}irpe
uayrraerlbrr BBeBA. CueHrplr n Boo A paa4euenbr l.rETepBaJror,r, nprrrrepHo llaB-
HrILI rroJroBrlHC neprroAa crrcrtrpaJrluoii nepeucnuocrrr BBeBALT, rr, BoBNIo;riHo,
cooTBeTCTByIOT lrOMeHTalI r[rrHrrr{a.]rbHr,I-\ paS"rrrrqr{I"r BLrHTeHCrrBHocr.gr: anBtrrBa-
JIeHrHbre rrrrpr,rubr 6o"ur,ulrrrrcrsa "rnnraii B.V 1966 r. B cpeArrelr ua 209i, N{errbrre,
.IeM 9.V 1966 r., rpl,rqeM pagJrI{qr.re A.rrfl cr{irbHbr\ JI4Hrrr-r, }iari nJ)arJr{,iro, B rrllo-
IIeHrHorr orHolreHr.lra MeHr,rxe. I4n:rencr.rsuocrb JrrrHr{u I( Ca II, rioropafi o6trs-
Eo BaMerrro trreurrercrr B c[enTpaJ]r,Ho-rreperreunnrx Ap-aBeaAax, tra Harrrr,rx
crleftrpax o6enx BBe3/{ ocraBaJracL Eer{Br{eHHor1.

Cne4yer raxlr{e orMerrrrr,, .rro s [17] npr4BoAr,rrc.rr yqacrox perncrporpaNr-
rrr,r c[onTpa o And ($ur. 1, a) r HoporrioBorrrroBr,re crryruruirr .;runreri ].h 4471
n 4481 rpr.rtrr{cbrBarorc.rr ctrer{rpy, Bosnrrriarcqer{y B rioMnoueHre 4norlnor"r
cIrcreNILI cl And. (Dlrr. 1, 6 uoxaerroaer Harrry perrrcrporparrrry roro ilie yqacr-
Ka c oroll{AecrBJreHrreN{rururrl. V unorrax Apyrlx cr{JrbHbrx nunlril Harxero clr,rc-
Ha HOpOTItOBO,irrrOBbrr"r c[yTHn]t TaK]fie BaBeAoI{o orcyTcTByeT.
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$ 2. BogopoArrr,re Jrrrnrrrr, aJerirpouHafl riorrqenTpar{rrrr
u oQ$enrunHafl relrrepar)'pa

Exnuealeuurbre rtruptrEhr BoAopoAurrx uunuft B rrccreAyerrbrx BBeBAax
5r,r",ru ucuoJrr,BoBaEEr AJrfl otrpeAeJreulr.fi a,rrexTporrEoir nonqeurpaqurl. flo
rroNlepy noc.rre4nerl na6;rro4aelrofi rrasult 6arr,uepoacxoii ceplru n^ : 19 Arr-
a And m tlm 7 18,5 grx n Boo A uerogolr I4nr.nuca - Te.n.rlepa roiryqeubr
lg' n, : 13,76 u 74,00 gxx o And r fi Boo A coorBercrBegEo.

3;relirpoHua.E norrleurpaqufi orrpeAe,rflJracb rar(iFie lreroAoM Vnsorrga uo
ariBlrBa.TrerlTnoii mupr.rue JtfrIJfrfr. H, c uonpaBHaMtr Ba B"TrlrflErre eJIeHTpoHoB Ea
yrxrrpenrre_ nguufi rr Ba trepexpbrrtre Br,rcrxr.lx qrenoB 6a;rrrreponcHofi ceprau,
corJracEo [1Bl 1. flo;ryqerubre BEaqeEr4.s: AJrrr o And lg nr: 14,0,g.rrxn BooA
lg: n" - {3,8. I(ar Br{AHo rra trprrBeAeaE},rx Buarrenuil, npulreneur,re fionpaBori,
Br,rrrr{cJrerruErx I{. N{. Itourrnoabnt [18], ycrpar{fler o6r,r.ruo uoryqaBrxrrec.E
pircxorriAeHufl rIelfiAy otrpeAeJreEtrxufr. ne paarrr,rurr MeroAaMtr. floryueuurre
BrraqeHrrfi lg n" gtx a And u n Boo A ne orlr,rqarorc-rr or Bnaqenrrir lg n, gitn
BrleBA rJraBrror"r rocJreAoBareJrbuocrtr r(Jracca BB - Bg [18, lgl.

N,Io4emr [e]iy"rrfipubr\ aBeBA, o6ragarcqlrx, HaK rrpaBr{,ro, Marrrrrrubrlr rro-
ir][I, Moryr orJlurlarbc.fl or Inoge.neli Hop]ra.rrbubrx BBeBA r.rraBuor"r nocJreAoBa-
r(),rlbllocru roro E{e ctrer(TpaJlbEoro KJracca, trl[nrepecno cpaBrrr,rrr, EeHorophre
na6mo4aerrbre crIeKTpaJrr,Hble xapaHTeplrcrrritrr BBeBA, raril{e, Hart [ofiaBareJr6
r{Bera, 6alrueponcxllfi criaqoH, KoHTypbI rr onBr.rBaJreHTHr,Ie ixuprrrrbl BoAopoA-
rrbrx JrrrHr'rr-I, BriBrrBaJretrrEbre rnr{ptrrrbr Eexoropbrx Apyu.r-\ ,ruuuil, c Beirrrq[tra-
[rrr, paccqrrrauHr,rNrr{ Ha octroBaarlu reopertrlrec]ifix lrogereii. .(tx :raHoro cpan-
HeHtr.s trrbr rrclo.rrEs0BaJrlr cerHy 1\roleneft x{uxa.uaca [20], paccquTaEHr,rx Airfl
p.aAa Btraqenr.rr-r (is,1xy, u lg g B npeArroJroTr{eurrrr iryqucroro rrepeuoca aHeprufi.
Cpanueur.re na6;rrcgaeubrx rr reoperurrecn[x riourypoB BoAopoArrbrx Jrr{Hrrii B
cllenrpa\ z And u lr Boo A npune4eno na {ur. 2 v 3. Jly.rmee corJracrre Rorrry-
prlB IIy AJr.rr o And gocruraerc.rr npr Oe+,b:0,36 u lCg:3,5;4.rrc Boo A--
nprl Or,1,,p : 0,40, lgg : l),5. )irr cpaBrrrrJrrr rar(E(e liorrl-ypbr Ha n II. ,q;rs
r Boo A c reopeurqecnrrMrr, paccqrrranEbrrruB I27l ws 03,p4r : 0,47 u Ig g :
:.3,5 (6nr. 3). Cor;racze Eerrrroxoe. Cpannunanucr reoperrqecHue [20] r Ea6rro-
AireMbre aliBrrBaJreEruhre muprrnr,r irrrrrr{ir C II 4267 A r Mg II 44Bl A. flpn arona
M6r crrr{raJrrr, rrro coAepir{aErre \'Ig u C B arlrx BBeBAax HopMaJrbuoe lr 6.nnauo
Ii coJrlrerlHolly. TaHoe lrpeAtro.rroa{enl{e, [o-Br,IArrr{o}ry, o[paBAalro, TaH HaK,
cor.xacHo [22], cogeprnar{r{e DTrrx aJre}reuroB n arlroctfepa\ [eriyJrfipnbrx aBeBA
rIapraHIIeBoir rpyrnr,r rropr,raJrr,Eoe. Harur.r otrpeAe.1eHr,r.E xutrrrlqecnoro cocraBa
r,l HprlBoii pocra (peay,rlbrarBr npuBeAerrbr uuaie) rar(iHe Aaror EoprraJrr,Hoe co-
AepEiaHr.re C rr X'lg. SHaqesu-fl Ea6,rrcIaerrrrx rr reoperr,rqeclir,r\ uHreucunuocreli
si)r.:r&clzrorc.rr nprr 03,16 tr lg g, upuneAeEEbrx s ra6r. 3.

Ta6;irqa :J

3Be3Aa

lIeroI onIefe.lerrrtn o And aBooA

0eo0 I '*' @aS@ loo

IIo riorrypar{ BoAopoA-
ET,IX .-IUEIIII
Tlo Wr,rro., 

"r,no WLr.r,ar Mglr
Or** iro B-Z

0,36

0,36--0,40
r1,36

0,37

3,5

3r5

0'/*0

0, /r0-0 
,1t5

o, /r3

.1, J-J

- t e"".tt-ErIa-E rronqelrrparlflfi gax a Ancl 6ura oupe4enera cryAenroM acrpororrfiqec-
fioro orAeJrerrux {ua$axa X{ly A. Barponrru B ero HypcoBoil pa6ore.
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@ur. 2. Cparueune Ea6irroAaeMbrx xourypor.[7] JItrEIIII H1c reoperIIsecRII]III [20]
n eIreHTPa-\ 3BeJr'I ct And n .rr Boo A

TeoperrFrecrlre HprrBblc BbIqIIcJeEbI co cJIeEyIotrIrDIrr napaMerpaxlll' Arff c[ otdt 
'^l^"r-OO 

: 014^0'

lgi:a,S;z-rroo:0,36, Isg:4,i;a-oa6&:0,40, lgs:4,0;l-0060:0'36'lsc:4'0;
r - Oa60 : 0.40, Ig g : 3,;; c - crss$: 0,36, lg g : e,i' Arn n' Boo e:' - os66 : 0'45' lg g :
:t-,t,l;e-orSO:0,40, lgg:4"5;,:-oa6&:0,45, lgg:4,0;r-oeoo:0'40'19g:4'0;

, -oa06: 0,{5, 1g g : 3,0; o-oe06: 0'40' ls s : 3'5

/0

(Dnr. 3. Cpanuenre re0peT[trecK[x [2 1 ] n EaOIIoAaeNIbIx KoErypoB aurrrii H U 
n H. n crexrpe

o BooA
I-7.Y 1966 r.; z-8.V 1966 r.; 3 - reoperrrlecHaE; oaOO: 0'41' lg e: 3'5



Ta6;ruqa 4

lBe3;Ia

s And
OaOO : 0,36, 1g I :3 ,5 l0,l?r2

r Boo ^\
Or,!,t,: rr, iil, lg (::1,5 lil,o7l

i 0,035 10,038 I -()

I - I0,01Bl -0

I 0,115 | 0,015

10,06:r I rr

R arofi ;r{e Ta6irr{qe npr4BeAeEr,r BEaqeHr.r.rI €)s64, onpe,{eJreHHbre no B _ V clrolroqbro SaBrrcrrilfocrrr, ycraHoBJrerrHor"r Aflff ]ipe\rHlresofi rpyntrhl ne]iy.lrEp-
Irhr-\3Be3A [221 .7u6o.3uoxaar,rnaer, qro Bce ]reroAbr oqeEr{n OrO0 tr lg g ga}or(rouracyrcrqlrecfi pe3y"rrr,rarr,r. fIo-nrrAuuorry, n rpy6rrx veprax ariro-cseprr
IICC.IIeAyeMLIx SBeBA coorBercrByror reoperrrqecHIl paccqETaEEbrM ]roAeJrE\{ E
uaJIo oril[rralorcfi or_aruoc{ep Hoprla,rlbHr,r\ BBeaA. I[nrescqnnocrn;ruuraii IJe I,
paccqEratrHLle B [20] Anx cogepxian,a A'11./-\rn : 0,15, r,r ua6lrcgaennr. rpr-
neAerrbr B ra6.-r. 4.

Ila ra6t.4 nr;1uo, tITo Jrr{HrIIr re.rrrrrr B r.{Byqae}rblr BBesAa\ BHarrrrreJrbEo
tt"T a6ee, qelr oHrr llo"rr;riHbr 6rrm upn Hoprra"'rbrrorr coAeprriaHlru If e n trp[rrfirbrx
irHarleuuq\ 0r,;,4, r.r lg g.

$ 3. ltprrrafl po3Ta, Tsoe6; Trro' tt afio,ua;1rlr xl,urrrrecfioro cocraBa

__ _itp_tu_o_r. pocra 6rr.nrrnocrpoe'br rro JrrrEr{nrr Fe II, Cr II, Sc II, C II, Si II,I) II, Y II, NIn II, x{n I. npu trocrpoeHrll{ ucrloirr,BoBa.rrrrcE, cr4JrEr oourrrr"rrflro-
[roB rr3 cBoilHoro rtara.Tora, cocraBJreHtroro e Acrpogouuqec6o]r coBere rra
oclloBe Brr6.rruorparfrrrr, Bbrnyqeunoii I{aqnoonru"urn] 6ropo cranqaproe nGIIIA.rt[)Ir cocraB.-IOHIIII Iiara.xora Ba ocrroBy 6utrr Ba.srr,r a5co.lrroruste BHarreHrrflr
otrpeAeJrer{Hr,re_Hop_.,rr.rcorr re Eoarranorr [23]. [.un Fe II lrcuonr,:loBaJrrrcb Aar{-nwe 124), 1.,ra [In II - 4auur,re t211, r,r Ar.tr si II - AaHHire t25]. B HaqecrBe
reol)err{vecnoit ripr.rnoii pocra r{ctroJrr,BoBa,racb npr{Ba.ri Bpydena c BrlB : 4lB.
'hpl,Bbre pocra rrrfl u And lr n Boo A upe4cran.renrr ua-s,r. 4. Teiineparypa
_r9a5_y;n4euus 6tr.rrtr oilpeAeJreHa rro c.IBrrry \ry.rrbrrrn.ireroe I.c I I, 'I{n"fI 

,lln I u Si II. rlo;ryqeH,brc Brraqe,rrr{ rerrneparyp'r rrpr{BeAeHr,r r ra6r. 5. Tos-
Hocrr, olpe;{eireurrrr cocraB",r.ser +500..

^Teuncparypa rroHrraaqru onpfr".r.rr.rracb rro ;'rrrHr.rfllr arolroB ra noEon NInu si c rrcrrorr,BoBa,i.retrr rroJryygg"^or-r n s 2 euaueulrii lg iz". ,{"na Si I nadrro4a-
elrc-rl T'oirbrio oArra jrr{Hrrfl }"3905 A. flo.ry.renur,re aua.rirro T rro, rroATBep}riAa_Ior npaBrr"rrr,Hocrrr oroiriAecrBJrenr,r.q aroii Jrr,rHrrrr.

Ta6;ruqa 5
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$xrr. 4. f[prrrax pocr.r.,(.rrs 3BeBj{r,ra Ancl (22.iX 19ti4 r.)rr fl Boo A (8.y 1966 r.)
Crlrorxlllre JrrrHill.r - TeopcrrrqecHrre HprrBbre Bp}Serrr l.:tfi Do/It : 1lz

Cn"rrruoe orJILrtII{e rerlneparypbr r{otrI4B11llrrrr, orrpeAeJreHHoii rro Jrr{Hrr.Etr
Mn II, BLrxoAl.rr Ba trpeAe.rlbr roqnocrr4 r{Blrepeuuii. Ilpn.urnoii Tar(oro orrurrrrfl
l\Ioir{eT 6rrrr omn6Ka B rur{a.[e a6co[roTHr,rx cr{Jr oc{tr"rrirfiTopa A,rr.s l,[n II.
B uacroaqee Bper{fl r,rrreerca Jrr4rrrb o,qua HeAaBrro ony6rr,rnoBarrHa.E pa6ora tro
EBNIepeHrrro laoc 1l"rrfi \In II [261. [;rn corJracoBaHrrr reuneparyp;r 7,,orr rlo
Mn II c Apyrr.rNrrr BEarreEr.rfl\{tr{ ra6r. 5 rpe6ycrc.fl yNrcHr,rrreur,re laoc B g paa, ecrn
ruKaJra laoc AJrE Nfn I nparr{.'rbrri1fl.

_ Cpanunna.E rloJlyrreErrbre BEaqeErfi Tno,,6 r.r TrroH c oqeHl{ar,rl{ 7rq1,p, r{oiltEo
y6e4rttr,ca, qro coorHollteHllle arrrx Be.rrr{qrrH TaHoe ;+(e, riaH r4 y r{opxra"rrbHr,rx
BBeBA r.-iaBnoii rroc.;ro;loBareJrbrrocrr,r roro ine cnerirpa.rrbHoro HJracca 1271.
Bocuonr,sosaBllrucb SaBrrcrrMocTbro l,reiriAy 7',366, ctreHTpa",rbHbI\I H"rraccoilr,r
6anrlreponcHrrr{ cxarrnorr l) gta rropNraJrr,Hr,rx BBeBA rro peayirr,rararr [27],
troJryquNr, sro 6arr,Meponcxrii cnaqon Aorrir{en 6r,111 4.rra fl Boo A : 0,36 r
A{fi o And : 0,30. Ha6rrcgaeubre cnarrnrr D:Boo.\ :0,29w1), sn,1 - 0,25
14, 281. TaHuu o6paBolr, aHor\raJrrrr{ 6a;rnneponcnlrx cHaqnoB Ajrff arr{x BBSBA
eCilV U CyqeCTByIOT, TO BeCr,IIa E€B€JIIIKI{.

B pxge pa6or ArrE aHaJrrraa xr4Muqecnoro cocraBa nenyJr.rrpHr,rx aBeBA rrc-
troJrbsyercfi MeroA npr.rBbrx pocra. o4naHo rrpr{}reEeErre sroro r{eroAa x Ap-
sBeBAaNr BblSbrBaer BoBpalr{eHl4fl. TaHue r{SBecrEBre Saxrr,r, r(aK rrepelreEHocrb
SRBtrBaJIeETtrr,rX mrlpl{E, trOJryrrrr4pr4E, r(orrTypoB r.r paAr{aJrr,rrbrx cKopocrefi Bo
MEorux Ap-anea4ax, [oryqarcT o6t.scsegue, ecJrur flpeArroJrotrtrrrb, qro B crrer(T-
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pocHotrtrqecr(oM orEortreHr.rrr 3Be3Aa Heo,qHopoAEa I{ qTo rrflHuv. pasr[qHbrr 3re-
IreEToB o6paayrorcr B paanbrx Mecrax Ha troBepxuocrrr BBeBArI. BtiM-Blrreuae
[29] uoxaaa.{a, qro trpanrrlqecntr Bce ctrel(rpoc]iotrtrqecnrte oco6ennocrr.r
c,2CVn Molr(Eo o6r.scnurr c rorrxtrr Bpegrr.fl rr{rloreabr EaKJroEHoro poraropa trprr
ycJroBr{r, .rro troile rrr\{eer lroJror{AaJrbnyro HouSnrypaqurc rr HoEqelrrpaqlrfi
Eu II ouucr;rBaercfi {oprrynoii ,I = lcoss ll (rge I - rtatsrrnax 4o"urora), a
Houqetrrpaqras Cr II - {oprry",roii 1 : lsinill.

Ec;rr npe4rro.rroxitr{Tb, rrro Jr[Euu aJreMeEToB, Ilo]iaBbrBaroqrrx fleriyJlflp-
IIocrL, o6paayrorca roJrbno Ha qacrll noBepxEocrr{ BBeBAbI, To IrBMep.rIeI\[a.a
anBr,rBaJreuTHafl mr{praua (cu. Sur. 5)

n",,"c-:= s= :rl . {0, :*r:i[-A,''-lo'.[t Io Io-lt- Iot' -tL'

(Dur. ir

r,qe 1o - BR.rraA B EetrpepbrBur,rii cueHtp o6lacrn, n rioropofi o6paayercx ;ur-
p1nx, I1- BKJTaA oSracrre, rAe JTIIEI'Ifi ne o6paayercx. flprr fiocrpoegl{Ir HpIr-
roft poira Bce Brraqeulrn lg lIlru6, AJrfi AaEHoro aJlelIeura Sylyr cABrrg)-rbr tro
aepruHanr,uoli ocu na ne;rusrsy lg A, Iioropar 6yger panua 0,3, ecnu o6lac:r,
n itoroporl o6paeyerca Jrrrutrr.E, Barlr{uaer rIo,IIoBrII{y noBepxuocrr anea4r,r. 9ro
o6crosierrcrio rrorxer uprrBecrr4 r( rrcxa?rieHrllo orrpeAeJrfleuoli uo xpurofi poc-
Ta ?rryp6 (n crOpouy ee BaHIIi(eEIar) , a o[peAeJIeEIIe OTHocIITeJIbEoTO xuMtrqe-
cKoro cocTaBaAJrfl 3JIetr{eHrOB, HoHqellrpl{pyrcqllxcfl B pasEbIx l{ecTax II0Bepx-
EocTII BBeBAr,r, cTaHoBIITCfi 6eccllr,rcleuuuu. B TaI(I{x Clyqaffx, BepofTEo'
MO?I(r{O OtrpeAe"rr.frTb oTrrocrrTeJrbrroe coAepx(al:Il,Ie Tex SJIeMeEroB B ctreHTpa,IIBEO-

nepeuennori BBeBAe, IIBMeEeEue Roropllx CoBIIaAaer uo {aae. O,quaHo otrpeAe-
Jregrre relrleparyp noa6y;xgeuraf r{ rrorr.rBaqrrl{ tro cABr{ry rlyJrt,rr{trJreroB otrpe-
geJreErroro aJrelreETa rre TepfleT cBoer"r IIpaBo\{epEOCTrL CHasausOe cJIeAyeT I{MeTb

B BuAy trptr paccl{orpeulll{ ta6n. 6, rAe IIpIaBeneELI peayJllrar},I otrpeAe.[eEllfl
rrrNruqecxgro coCtara o And rt n Boo A no nplrrlrM pocra. Cuegyer Tar)fie
oroBopr4rb, qro paSItrtll{fi B I(pLIBbIX pocra, IIocTpoeEHEIx IIo pasEbIM sJIeMeE-

TaM, BaMerr{rb He yAaercfl BBI,IAy BHaqurerr,EorO paa6poca Toqex I{ IIx IIaJIo-
qI,IcreEEocTl{ Ha riprrBbrx pocTa, IIocTpoeEHbII AJIE OTAeJIEEhIX SJIeI\IeETOB.

Onpe4e;reunafl tro rpllaott pocta ryp6yJlenrua.a qxopocTa oxa3aJlacb paB-
uoii af1,o :3 rc.u,lcen A"IIfi oAnd r.r l,9n.wlcenAns irBoo A. flpn olpeAeJreuarr
cogepxauur I{e s 11 Aud Hpunar pocra q;ra He flptr coB]Ie-Iqegulrz c reoperll-
.recHbri xpunoi.i CABIrra.rIacb uo BeprrlxaJrrr Ea Belruqrlgy -0,3.7, 

qro coorBer-
crByer r:ennosoft cliopocrll 4rx He npv 72000'o :7,I nJLlcen-

flocrpoennrre HprrBr,re pocra Ir Bbrtrl,IcireHHLle SEaqeEu.E 7s6s6 Mbr r{clloJrb-
BoBaJrr{ AJI.E oIIpeAeJreHI{.E clrJr ocqrrJr.rlflropa AJIfi Tex uunufi Mn II, AJIfl r(oropblx
SHaqeHLrE lg /"0" IlerrSBecTEEr. Ynounuyrbre Bbrme o6crogr:enr,cTBa , r(oTopl,Ie

u.Otyr rlprrBecTr{ K CABIITy nceii xplrnOl"I pocra tto Beprllxarrnor'r OCII' He trOB-

.llI'I.flIOT Ea OrrpeEeJIfieMble IIO ItpIIBOI"I pOCTa 3EaqetrIIfl OTI{OCI'IT0JILE},IX CIIJI

ocr{aJrJrflTopa AaHIloro aJreMe}Ira.
B cnenrpe IrccrIeAoBaHEbIx 3Be3[ Ha6IIoAaIorcrI 99 twg.vit uoua I\'In II.

,I[.nx rcex .rraurii, pacri"uaccusrqrrpoBaHHLlx e [16], uo npunoli pocra olrpeAe-

Jr.BJrrrcb oTuoclrTe,rr,Hlre crIJLr ocqrrJrJlflropa lg llrr., Korophre SareM 6rrnz repe-
BeAeEbr s a6corrorur,re Ig falig B Irrri&Jre, [pI'rBeAeEEoI"I B [261. ,[.ra sroro tro
,rrdrrr4.EM, r.rrreroq,uMcfi Han s [26], TaH I{ y Eac, EaxoArrJrc.E trepexoAE},rft uuo-

78



Ta6.,rrqa b

Sleuenr s And rBooA
Itocnrrqecrag
llacII pocTlla-

HE T{}I OCTb

t30l

3::eyesr q, And rBooA
IiocrlrtqecHaE
l)acfi l)ocrpa-

tIC IIHOCTT,

tr0l

H
IIe
C

Mg
Si
P
Ca

Sc

12,0
10,5
8,7
714
7,5
7,2
6,9
4,5

12,0
?

8,8
6,2
s0

6,5
4,5

12,0
1i ,16
8,48
7,46
7 ,47
tr tro

6,22
2,91

Ti
Cr
Mn
Fe*
Ga
Cr
Y

4,5
l,c
5,4
6r7
5,0
6,1

415
4,7
7,5
5,4
6,7

?

6,5

1r ,81
5 ,38
5,10
69

2,40

* Cogepxanne ,r{eJreBa }'BeJrrrqrrrcfl Ha rropFlIoH, ecnrr rrcronbaoBaTb laoc AirH Fe II IID [28] u,ltt [:]1]"

@ur. 6. flepexogur,rfi Mro)r(Irre"rr6 A s aasuc[l{ocrrr or rroreErlrrana noa6yixAerrrrr I
,fiureJrb, KoToplrft 6r,r.n aarelr ycpeArreE. Bsasesus ig /oJ*, rrepexoAHoro MEo-
,r{trreJrr tr lg llo" trpuBeAeEr,I B ra6JI. 7. B nepooii rpa+e IIpr/rBeAeEa EJrr{Ea BoJr-
Ertr, Bo Bropoft - HoEo[rypaqrrfl repMa rrrrErrlero u BepxEero ypoBE.fi, B rperb-
sft - [oreuqrraJr BoB6y]r{AeEr4.E rrrr}r{Eero ypoBufi, B qerBeprofi 

- lg laac ttg
[26], n n.flroii - Buaseurs Ig lJrn, B rrrelroit - nepexoAubrii Muor{ureJrb A
(nuuay trpr,rBeAeEo ero cpeAr{ee BEarreurre A), r cegrlroft - lg l.ro.: lg /jr" *
+^.

,(ucnepclra BEaqeHtrfi A xapaxreprrayer pacxolrAeuue [rex{/Iy onpeAeJre-
HurrMr{ lg I ro cner(rpy o And r ra6oparopubrMrr oupeAeJrenr,rflrrrr B [261. Ha
{ur. 6, o, Earreceua BeJrtrrrrtr{Ha A s saszcuMocrr,r or norerrqtraJra BoB6y6AeErrrr
Eulr(Eero ypoBE.E e. flpxlrax {ruEius. - cpeArree srraqeEtre A. OrcyrcrBr.re Ha-
KoTo-JIE6o cuoTeN{aTuqecKolo I43MeEeIItrfi BeTuqI,IHI,I A a aagI{cI,I\IocTl,I oT T
flailfl.eTcfl. r(orrrpoJreM rrpaBr{nbroro olpeAeJreur4_E Terrtreparypr,r 7B036.

,[tx cpanuerrr.EHa$rar. 6, 6 rpune4enbl BeJrurrtr{Ebr A 4nx lglo*,, orpeAe-
JreuEbrx B 1211no ctrenrpy BBeBAbr 53 Tau MeroAoM MoAeJrtr arMoc6'epbr. iVloxuo
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Ta6,rn4a 7

arA

3743,3E

3812,25
;1825 ,0 L

:i898 ,08
:.r9 i 7 ,33
:i930,99
;1952 

, 
zr3

3986,6 l

3995,30
4000 ,04
40gt,4t
1+l l(i.1 I

ttl L0 ,44
/+l'8!*,/*7

ta2/t0 fi9
QL1 ,27
4217 ,95
t2ti4, 1 6
.1:88,07
t]9: o?

/+'321i ,7Ct
,1341.02

1i'ilti ,64
{i:}{i,l , !$

44:,1,06
.Ltt4l ,gg
21478 ,63
4503,20
45r0,21
4; i8 ,gti
-tJ-,),1)

1530,4
zr7,l0, 36

4738 .29
:+/Jl -

l'e prru 8, e

U. DJ

s ,:]s
5,57
5,57
5,57
ii,9 t

6 ,53
l,ro
5,47
5 ,38
/,lu
6,Lr
6, l./l
5 r-Jl
6, l8
6, l8
JrJ/
5 ,39
5,6
5.37
J. Jb
J'o'j
5,37
J'+-
5,5i
5.4!t
6.57
5.47
6 .64
5 ,99

lo. 62

[i ,61r
6 ,00

r0 ,62
5 ,lJ6
5,37
U.li

1gi

b|G+-:lHsn
csDe - ssPf
bsF I _ -3D30

b3F 1_ tli,F !
bsFt-:sGlo
clFt-:|Gt
bt()1-:31;,
{lsD1- usF2

csDl-:sP1
<.3D3 _ yi'p"
rl3D3- rrsFa

b1F3_ a7F"
c3G3 - :sP"t)
bsF 3 -- :3 P2

csF3 - 11sF3

c3E: - tlsI):
c3 D': ::'Dt
,'319., - :;J 2

bll)!- tliil)f
a3F1- z;Dx
r:3 D3 -- ::' -li 3

a:'Ft--:F.ll
f'jCr - :3F I
a5F3-:Fa
[31'e - 

'sr\o
o:'Ft _ :.,Fs
iPl -- tlsPs

caDt-:3Fr
c3P2 -- lJsP2
bsII+ - :sGs

z;P.1tt - 
g?.!3

c3 Pt * '!t:t l) t
bsIlt-::t(];
r7P.r - 97.5':;

c:rD2 - z'G:,,

csDs - :;()a
csG;,- z3Fl)

-l_)
-1

-l
-2

-2

-2

-2

-t

-t

l-0 ,65

i- I ,05

I

l-o , s3

l-r,rs
l-r,0t
l-r , oz

l-0,13
,e5l u,et
,381- I ,50
, 811_0 , rl

l-r,sa
l-r , 07

, B0l_0 , 80

,3il-r,60
l-:,3ti
l-r,73

, 
j-)31'- 1 ,3ri

l-0 ,83
,321- r ,02

l-0 , e3

l--'"1
l-0 , 83

,r1l-r, Ll

l-o , s'r

l-o , or

l- r ,3i
| ., r)9
l--, -u
l-L,tis

,33 -r , t8

l-0, er
, url-0 , 57

l- r ,53

l-0, ts

I-0,7i
l-r,+:
l+0,03
l-r,s:
i_r,e7i_t 20l',-"

, 1,04

+0,99
*l,tt2

+r,06
+0,71

l

+ r, ril
I

+l,30

t It
f Lr l'

-1,07.) to

-2 ,05

-2,1t
-l, 

ii

-1,95
-_, D+

-I ,46
't ti,

-3,1t
-t,84
-2,61
-3 ,40

-- r I t

-2 ' 
1+o

-1,87
-2,06
-1 ,97

-3,4t
-1,87
-2, r5

-1,97
-r,9s
-2,69
-3 ,2 t-

-2 ,69

- r ,gti

-l,til
-:,Dl

I .)')

--1 ,8 r

-2,76
-2,50
-2 ,5(i

-3,0 r

[: 1I,rtl
Bl,.rAeTb, trro B rlooJrelHeM CJryqae paB6poc StraqeEur"I EecHo.rrbHo 6o.rrue, velt
A.r:r-fl rraurr{\ olpeAc.reIruil. flo-nn4uMoMy, reoperuqeclta-E }roAe"rlb He BIIoJrIIe
a;{enBarHa pea.rllEoli (fuauuecHor"r NroAeJrIr Ap-aneagrr I{ pesy"Ilbrarlr' IIo"]IyqeII-
EbIe MeTOAOII HpI4BbIx pOCTa' Bp.EA JIII B ATOM CJIyqng IIeEee AOCTOBepELI'

3aH;rro.reuue

t. Cnexrpr,r Mapraur{eBr,rx Ap-aBe3A o And rl fi Boo A necrua cxoAlrlr rleiltAy
co6oir. Pas.nn.urE BaHlroqarorcfl B ToM, qro B ctreHrpe c And ctrJrbEee Jr]aEilv
He I lr P II, neprue trB Roropr,rx oqenb cra6hr, a BTopLre uo.IlHocrblo orcyrcr-
Byror B ir Boo A. Jhrsuu Y II cumsee B tr Boo A.
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2. Teuueparypu uoa6y?r{AeErr.E r{ rrour.rsarplu, olpeAeirerruhre rro HpuBbrM
pocra, coorBercrByror a{SexruBEoit reMtreparype, oqeueuuorl tro trErerctrBuo-
ct.slr "ruslrii BoAopoAa, C IIuN{g IL Asolra.,rrau 6amrreponcrioro cxaq}ra ecJrtr
tr{ tr{MeroTcf, To HeBeJTr.rHr. flo BceM oIIpeAe"rreHEbrl[ lpuar.recHnu xapaHTepllcTtr-
KaM (rue, Ts$,,,,, Tsotr,,7r,or,) atlroc{epu nexlt;1flplrblx BBeBE G, Andu n BooA ue
orJrrrqarorc.s Btraqr.rre"rrr,Ho or arlrocSep Eoprla.rrrr{brx BBeBA rJraBtror"r nocJreAo-
BareJlr,Eocrrr clenrpaJrbaoro fi.rracca BB - 89.

3. Teuueparypa fiour,raarlrrtr, ofipeAe"rreHrra.fl rlo .,'rr.rHr,rslr \{n II, orr[qaercfi
or re\r[eparypbr, olpeAeJrenrroii sceMr,r Apyrrrrfrr cuoco6auu.

Ec;rn lro o6ycnonneno ouru6Horl B rrrr(aJre a6co;rroruux crrJr ocqrrJrJr;rropa
grr \In II, ro era rrlr(aJra Aaer BaBr,rtueutrbre Ha rropflAox crr"rrbl ocqrrJrJrflropa.

4. flprrueueHtre craEAaprHoro rreroAa xpnnorl pocra Aaer cnegyroqurt pe-
ByJIE,rar qna o6eux BBeBA: cnru,snrii Ae+lrqtrr He,Cr; ua6brro]r Mn, Se, Ga, Y.
B s And BaMeqaercfi rafi)r(e ua6brron P, Sr.

O4uaxo fi otrpe4eJrennro xtrrlrrrrrecnoro cocraBa rlefiyJr.flpurnx sBeBE o6us-
EbIM MeTOAONT r(ptrBblx pOCTa CJreAyeT Or[ro0r{rr,Cfl C OCTOpO?HtrOCrbrO BBUAy
soalroinuori HeoguopoAuocrr{ HoHqetrrpaqtr[ paarurrubrx aJreMeuroB tro tro-
BepxEocTrr 3Be3Ar,I.

B aaxnrcqeuue aBropbr rrpr{Hoc.rrr 6;raroqapuocrr, I'I. M. ftonnrnony aa
trpe4ocraBJreur{e ctrenrporpalrM BBeBAr,r o And, a raxTr(e Arrpenqutr tr orAeny
{zauxlr aeea4 ftpr,rlrcxoit acrpo{nau.recHoft o6cepnaroprrtr Ba npeAocraBJreEtre
Boal\,ro7r{Eocrfi troryqtrrr, cflexrp BBeBAr,r n Boo A. Anroprr trcnpeuue 6narogap-
EhI qr.-fiopp.AH CCCP 3. P. Mycrei'rro Ba BEfiMaHrre r4 r,rnrepec H pa6ore n
xoAe ee BbrrloJIEerrl,I.s,

Acrponorrlr,rccrirrii coger AH CCCP
HoaSpr, {967 r.
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AHAAEN'IMfl. HAYTT CCCP
U 3BE C TI{ iI H,PbIl\IC }tO T AC TPOOIISI{tIE C HI) iI OE CEI.BAT O PII I{

Tort XL 1969 r.

IBOIIITAfI CI,ICTEIIA HD,175514. l.

e, A. B tt 'rtt, p tt 4t e tt, ti o

I. ltplrnaanyqeBrn\cropocterlr.flolyuenol2ltarropeuttiilyuenoiicriopocrnHDliSS-14.
,[an nocrpoeuux iiprrnoii lyucrlrx cxopocreii rrcfio.Trt,BoBarrlr raxilie ceub rra]IcpeEnii rra [1].
fleprog crrcrenr,r oriaaa;rc.:r paBrrhrM 1d,62192 -F 5.10-1._ X{erogorr .ralnrerT]r]tx riBaApa-
roB ofipeAeJrcrrbr oJrerreurbr op6rru. B cnncon anoltarr,so 6r'rctprrx OB-ar:eag [2] ara anea4a
troIraJra cJryrlaIIIIo.

II. Kfrraa 6.necna. O6napyrxeuo rr3lrerrenr{e 6.lrecria c ranrl}Lrie fieprloAoM, c Kar(rIM
rrarregflercrr ,ryrreBarr cHopocrb. 3neaAa oxa3anacL aarlrerrrrort c 3,rrJrIIrrrrlqecxrrMrr RolltroEeE-
rarru. fIo 3ti1'{oroa.rexrprr.rccrioii oqcnric uocrpoeua fiprIBarr 6.rccxa, rI3 aEaJrtrsa Koropol'r
floflyqeur,r rlotonerpluecHlle 3Jre]IeETlr op6Itrr,l.

III. IIa ocsose ctlelirpoc]toI]rrrrecrirrx rr r[ororrerprrqecHllx a.rrerrerrroa cAe",IaEa AByMep-
nar ri;iaccn$Ilriaqfifl t{o]I[oHeI{TIrI, CIIeHrp rioropoii IIe BIIAeE (B:i, 2m,B). O6e anesgn ctt-
orerrj,r .rrei{iar B npc;{e"rax r;rasRor'i roclcAoBareJrln_ocrlr. Xlaccrt nepruvuoii rr rtopRunofi
noMrrouerrr orlenenrr s 73 n 15 lJla coornercrBexr{o. Srcagrt roqrlr 3arrofiErlror fiepB]'Io Rpu-

'rrlqecnylo uonepxnocrr, Ponla.
fI prme;1erlr a 6c o;rrotnuc xapalireprrcrrrli[ clrcrelfi,I.

TI{E BINAIlY HD 1?5511r .I, b1'I. A.I-ilridtettl;o.-72 nerv raclial velocity measule-
.mcnts {or FII) 175514 Lave }rccu made. U,"ing 7 dctcrminations ft'om [1] a radial lelocity
gurve 1as Scen obtaincri. Tlre pcriotl oI s).stcn] is td. 62192 t 5.10-r. Thc spectroscopic
clemeritshavc heen tler.ived h-v Ica,st squale -solution. It is shotrr tLat this star doe-s not
belong to luu au't\. siars.

The Iiglrt lariatiou rvith the same period has bt,cIr lcvealed. The star i.s eclipsing r,nith
glliptical cornpolonts. Thc light crrllc has bcen_o.lriailctl h'onr 361 pltotoclcctric measttre-
monts. I)lrotonrctlic elcmcuts havc lteen dclived.

'I'u,o-rlirnersiorral clas-qilical,ion lor 1.1re courponent sitlr invisible spcctrttm has Leett
rnade (83,-2l??.8). Botlr sl-al,s hclong to lhc nrairrsequcncc. llassc-"of componctits are 7jI ancl
,5 fiO. Thc stals alrnost fill llosli'-s surface.

Absohrtc Iiu'rrtrctcrs of thc s1'stcnr atc given.

Sneaga IID Li5514 (o : 1Bh53n',0; 6 : + 9'77' (1950); tr'.: $r',59; Og : Vnn)
(roAepiFir,rTCg R crlucHe arlolIaJIr,H(l 6rrctpi,lx 3BC3A paHHIIX CIIeHTpa..qr,ELIX

r.iracioB [2]. LIpuseAeIrIIa.fl rarl rcH]'Jl.fiprraE rryrIeBa.E criopocrr, (-103 r:tlcen)-
HauSonE,r[afl [o a6conrcrnoii se;urruHe cpeAI'I BCex ncliyx.sprlbl\ Jry-
rreBr,rx crropocreii 6rrcrprrx BBeBA crIrICHa [2]. Sneaga orneceua Ii 6Llcrpblr{
l,ojll,Ko no I-I}IIeBoii C}iopOCTII. OAIIANO, IIOCIiO.T]BI{Y 3TA SBEBAA COAEPiIiIITC,fI B

ctrficlic [3] cucHrpa;rluo-gnoriullx 3Bea,q, BoBIIrrKaer Irco6xo:Inrlocrb rlpoDeprlrl,
,n,eitcrLlr,rre,lrbHo,rrI 3Be3l(a flBJr.fierctr cilelirpa.'IbrIo-ABorlEofr.

I. HPIIB.\fl JI}'TIEts bIX CHOPOCTEtrI

I{alrcpctrrl "rryuenoii cHopocrr.r sECBpbr npeAcran"xlrll'llflaqr4Teirbrr}r,) rpyA-
EOCTr,, fIOCriOJrJIt)'B ee cIIeHTpc (iT 6alrlicpolclioro criariria xo JII4EIII] II1 nzfiuo
ToJrr,rio cc.\rr, ilaS\rrnrbrx JrIr Ilrrli nol.opoIa rr reJIu.s. Fast\tbtlrr.Ic JJIlEr.Iii o6T,.scE.fl-

ercrr rpeN{fl rrprrrr.rrrarrfl: AoBoJrbl{o 6oJlr,iloii cxclpoctr,ro Bpalrleurln (z: sin i :
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Ta6.rruqa 1

."..r, 
| 
." r,

tr{cros-
III'IH

4201,39
5022,26
5252,56
5252,56
5284,59
5299,44
5289,114

9272,44
9306,40
9310,46
9325,41
9597,53
9630,48
9641 ,42
9642,43
9652,41
9675, 45
9677 ,45

+56
+159
+214
+193

-82

-26
-106
-77
+15
+tsz
+106
+61
+178

-122
-24
+t47
l-t65

+1

+8
+14

+18
+t7
+5
+5
+12
+5

-4
-6
+36
-l-b
+51

l,-rd

+{0
8

L5

t3
L4

20
21,

t4
t5

-24
-16
+46
+25
-49
+4
+13
+6
+19

-62
-8
+35
-JJr trD

-18
+20
+38
+e

0,753
0,861
0,852
0,852
0,600
0,591
0,591
0,309
0,247
0,750
0,968
0,743
0,059
0,804
0,427
0 ,580
0,795
0,018

4

5

7

7

J

4

7

ti
7

4
h

4

2
4
I

4
5

llI
t1l
tlI
t1I
t1l
t1I
tr1
t4t
t4l
t4l
I4t

J-

2

r1.

2

:110 ,iillcen, corJracuo [4]), uaromeuueM ctrefiTpa aropuuuoli ]rotrrrrogetrrl,r rt
eua'rilrerrHoii IIpoAoJ]]rirrreJrbrrocrbro aHcrrosr{qr{r.r (4-6 qac. alrfr Earrux
cner{rporparru), roropafl cocraBJrrer 0,I-0,15 uepzoga.

B trureparype flaM y7{ailocb HaiiTu roJrr,Ho ce}rb r{HAr.rBrrAyaJrbHbrx trBrlrepe-
uuii nyvenoii cnopocrlr [1]. Osu uprrBeAeubr B nepBbrx crporax ra6;r. l. Sgecr
uo nropoii rpa$e yr{aBano qr.rcJro ;rranuri ctrexrpa BBeaAbr, r{ctroJrbaoBanubrx
A"r.f, onpcAeirerlr{rr uyuenoii criopocrrr. ctrcgyrou,rae qerbrpe orpeAeJ-1er{r{fl 2,r
Bi]flTbr Ila [4], rAe olrrcana MeroArrxa onpeAeJrerrLltr ?)r, nproraraa n ]tpr,rrucnofi
o6cepraroplru. 3rlr rrgr\{epcHr'rfl 6r,urra eauoso o6pa6oranfua SBIIM <}'Ilrucx-l>
rro ynytlulsHnoii nporpalrlre. B nocJreilgrrx crpoHax uprrBeAeubr rroBr,re rraMepe-
Er4-8, cAeJaHrrr,re c reNr irie cncHrporpasoru (4lrcuepcua 37 Al "un), ycrarroBJreE-
Ebrr\r Ha 122-c"tL pefr;rexrope, qro trr Harxtr npeAbrAyqrre rr3MepeHr.r.rr. O4naHo na
uocle4neii cepr.lrr cllerirporpalrrr saMerEr,r nptrsHar(rl rHyrII.s cueHrporpasa,
TaH rtro rorrHocTrr BAecb rroixer 6rrrr Hecrio,,rblio ErrHie.

(lrrr. 1. Iiplnal "ryqeBbrr cxopo.
crcii IID 175514

Cser.lrhre Hp.y*nifir{ 
- rraMepeHrra trg

t1], Teilrlrbrc 
- 

Eamlr rrarrepeHrrE.
Illrpnxonax Jrrrrrrrfl 

- ?-ocb, cnJroItr-
HaE rllrlilE 

- 
riprlBafi JryqeBB]x cr{o-

pocTer"r, BbrqucJIeHHaE c yJrysmeEaLr-
}1II oJIEMEIITAMII

6.63

'Dr, ttrfcen I 6gep, ra/cex

OaBa

ur, ru/tet

- /0t



$ l. Iloucnrr fieplro,qa rr flocl,poe,ilre nprrnoii nvrreBbrx cxopolreii

Ilepnar trorrbrrna otrpeAeJrrrrb rreprroA y HD 175514 6rua cgenana B 15],
l|Ae rrctro"rrbsoBa.rrrrcb flepBr,re 1{ na5"rro4euufina ra6n l. flotyuenurrfi raM ue-
puoq (5d,61703) goao;rruo xoporxo corJracoBhrBaJrc.a c na6rm4eutr.EMtr{, Eo EoBEre
Ea6rro1enr(ff ero rre [oArBepAr,r,]ul. Oguano c flo\{oqbro aroro JIo?nnoro fiepuoga
6un sbr.rrrcJrerr rIo\IeHT trpeAtro,[arae](oro Bar]reH[fl, cAeJIaHbr {oroareHrpu-
Eecrirre na6,lrogenufl - fi BarMeulre AeircrBr{reJrno 6rr.iro o6napyxeuo. Sareu
6rr.iro euuoJrnetro erqe Hecrio.iItHo cepr.rii {oroanenrpfiqecn[x ua6rrc,qeurft,
.troiryrreE upinrepur,Iii IIeprro,q, xoropr,rrl Bare\I yil{e yrorrtr.rlJIc.g c troMoqblo
ua6noqeruii .ry.1ssrr.* cxopocreft. I4crussrrii rreptroA oHaBaJrcfi paBnbr]r

P,:7d,62192 +5. 10-5.i

3a ge,lrlsnny orur.r6xn fiplrtr.ara Be.r[rrrrra roc,,re4uefi Hoppexqrm treptroAa,
KOrOpafi 6r,r,ra c4e.raEa Ax.E corJracoBatrr[fl ripar"rHr{x uo npeuear ua6lrogenuft.

Ha $nr. 1 nonaeaua Hpr{Baf .-ryqeBbrx cHopocreft, rrocrpoeHua.E c artrM
treptroAoM. B Haqecrne Ha.rarbEor"r ello-.ir1 trptrHfir MOMeET rrpoxo}fiAeEuf BBeB-
Ebr sepes rreprracrp.

$ 2. Arrarrre nprrrort Jrvr{eBr,rx cxopocreii

_ flpegraprrreirr,Hbre a"rreMeErbr 6nulr oupeAeireEbr rpatfuuecxlnr MeroAoM
Jlerrana - 

(Dn.'rreca (crr., uauprarrep, [6]). Our upnue4eurr ro nropoft rpa{e
ra6r. 2. Sarelr orrr gJreMeErnr 6r,rnu yryuruenr,r uo cnoco6y sannteurmlrx

Ta6.rinqa 2

I y,rru-"rnur. r-"-
I ueHrr,r rI Bel'oHTHr,re
I orulrfir:rr
I

162+9
0,24+0,06

n- I'tto t -rL+
3,5+0,3

0 , 32l:0 ,05
-l- 17J- I I

2L3tt201,79+0, t 1

I{BaAparoB t6l. Yny'rrueRuste a.le}Ielrri{ ts}recre c rrx BepofiTEEIMr{ ouuS-
HaMtr rrprtse;"icHr,r B uoc.,re4neii rpa{e raSn_ 2. C uonroqr,ro yryrrrtregELrx eJre_
rreHroB 6ula nsnrrc.-reun aserrepu4a. B ceAruoii rpa{e rad.u. t 4arorcx paa-
EocrII ua6,rro,qenRoii rr BLt.rnc;rennoii .lrv.resoil cnopbcrlr. B socrr,roii rpaSe
IrprrBeler{br r}aar,r rrorrerrros ua6.rro4erruii jry,reBoii c'Hopocrrr.

flpn paccuorpeqr,rr BcnrrqrrH o - c o6paqaer ua ce6s Brrrrlranrre ror Sanr,qTo oHII oIiil3r,IBaIoTCtI sHarII{Te.-Irno 6o.rrrurc ounr5on ortpeAe"iletr[a lyvenoit
cKopocrr4 (urran rpaSa ra5,r. 1). llro ne lroiHer 6srrr, csflaaEo c crrcreMarrr-
qecIiI'IMI{ paSJIIIIIIfl\II{ B JIyiIeBbIX C}iopocTrrx MeEtAy Harrrr{Mrl olpeAeJIerrIIgMU
Ir pe3y.'rr,rararru [1], nocto;rr,ny ,[yrreBbrc cnopocrlr, onpeAe.]leEqr{e rro r{ep(-
BBesArrolry riairr,rliilo, cxoArrrcrr ropojxo. criopee Bceto, sAecb rrorltHo troAo3pe-
sarr, [116o ]r3]rcHerrrrc e"rrc,\rerrroB ,:o nper.reuert, .nu6o BJrrI_fIHI{e 6O;rtmofi npo-
AO Jlil{rrTCilbr{OCTr{ SricIIoSrrrliIII.

^_Criopoc,rb 
I{c,rrpa r.Exiecrlr crICTe]Ii{ c yrrcrol{ cficreMarurlec6oro ABrr]fiegufl

OB-aces4 faranrnnrr (crr. [21) co,,ragJraei -Z -- ll nttlcen. B raHom cryqae
3Be3Aa rle lloi'i{er 6r,trs orneccEa }i ,,lHo}IaJrr,uo 6r,rcrprrrl BBea/tra}r paggrrx cue1T-
paiILHI{X ri.lrl0COB.

K, nvf cen

ot. epal
1?1 -si1 l, {1e u",

.ir. ]}O
^i , r;.ulcer
7, J. 11.

158

0, r:
0

0 ,63
, C1

)4?'1+)01 ,6,t

3.t e rre rrr Ilpcgnapurelu-
IIbIE C.TIE}ICIITI{
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II. HPIIBAfl BJIECI(A

$ 1. Ha6rro[eurrr. Xapanrep ueueuerirrii 6.rrecxa

(Doroarexrptrqecnile Ea6ilIoAeu[s 6rrrlr BbrrroJrueHbr ua 640-.M"tL reirec]iotre
f(pulrcxort acrpo{rrauuecxofi o6cepraropuu 6ea Surr,rpa "rrero}r 1967 r. Bsee-
4g1r g!_aPHeEr4.fr ciryE{rrra HD 175406, Hor{rpo.rrrrEoii aaea4oii cpaBHe}ru.s -HD 175469. cre4euua o Bcex rpex BBeBAax trpeAcraB.rregr,r B ra6,l'. 3. tr4s arofi
ra6.rrraqr,r BrrAHo, rrro Bce rpu BBeBAr,r gocrarouuo 6nuaxra uo 6necriy, qBeTy tr
pactroJrolr{eHuro Ea ue6e. 9ro tro3Bo,rrrlJro Ee yqurr,rBaD gu{{epeHqr?ra.rrbtryro
SRCTrrHlrrlrrrc, ilocrioJrbKy Aairie B calrou ae6.raroupnflrllolr c"Tyqae orra Ee
trpeBbrrxaJra 0^,004.

Ta6,rrrqa 3

llcc;rep-r'evan
Cpanreutrr
I(orrpo.rruaR

18h51m6

18 50, t

18 50,6

+9" l3'
-;-9 07

+9 06

17 5514

175406
175469

:i92S

3923
3925

gt",

8,5
9,1

O0
_\5

B9

Ha6.nrogeuu.s BeJrrrcb tro cxeMe: BBeBAa cpaBEeHu-q - trepe]reg]'atr - BBeBAa
cpaBEeEus - uepeMeEEas tr r. g. IIpu o6pa6orxe rrs,qByx coceAEux orcqeroB
Ea 3Be3Ay CpaBEeEr{.E 6panocr cpeAEee. Ha6nroAenufi KoErpoJrbrofi aneagrr
[or(aBaJrtr, qro sBeaAa cpaBEeEtrrr [ocro.sEEa. Bcero 6r,r.ua cgetasa 361 oqeEKa
repeMes-u-oft 3Be3Ahr. cpeguax BepoflTEafi ouu6ra o4uoft or{eHHu cocraBJr.Eer
+0-,005.

Ha tur. 2 upe,qcrar.neua HpuBafl 6recHa, trocrpoeEna.fl rro Brrrl\r ua6nrcge-
EufiM. flo ocu a6cqucc orJrofi{etra Saaa, nuuzcJreuEa.E c lrol\roqbro roro ,11e tre-
puoAa, roropnrft oupeAeJreE Ar.E nyrreBbrx cHopocreii. 3a uasaro orcqera trpE-
EffT MOMeET rJraBEoro MuEuMyMa, Br,rqucJretrEbtfi clegyroquru o6paaorr. Cnasa-
Jra oE 6rra orpegeueu npz6rn?:fierrEo ua rpa{rxe ruua Sur. 2. Barerr Arrrr oK-
pecruocrefi o6onx MtrErrMyMoB 6nrnr o6paaoBaEhr HopMaJrbubre Mecra. l{ero4oru
EatrMeEbrnnx HBaAparoe 6rrrz uaiigenrr a6cqzccrr BepmrrE napa6or, [poBe-
AeEEbrx qepeS aTu EOpMaJrr,HLIe MeCTa. Peeynrrarr,r troilyqt4rzcb cJreAyroqlre:

EP (min I) : JD 2439651,776 + 0,001,

EP (min II) : JP 2439652,537 + 0,005.

Paccronnue r\{e}r{Ay MuErrMyr\[aMtr B AOJrfx uepr{oAa:

min II - min I : 0,506 + 0,003 (nep. oru.).

B ra6r. 4 upuregenri cpeAErre roqKtr xpunofi 6necHa. B uepnor-r rpa$e Aaercfl
tropflAKoBbriil uouep. Hy.rzx oaraqaer, qro B arolr Mecre r{prrBori 6;recna se
cHa3brBaerc.f Barr\reEue (cru. uume). Bo nroporl rpaoe raEo qrcJro rrHAuBr{Ay-
aJrbEbrx ua6ulogennfi, noure,qmux B cpcArree. flaree 4aurr $aaa rr yrorr 0. To u
Apyroe orcqrrrr,rBaercrr or MoMeETa rJraBlroro r\rlrErrMyMa. B u.sror"r rpa$e upr-
BeAeEbrBeJruquunr Lm: Lftisacn - 0*,610, rge Am,,r6, - cpeAE.E.s ua6nropeu-
Ea.E pa3EocTb BBeBAEbrx BeJrtrgtrrE, a 0-,610 - Mar{cr{Manr,ur,ui 6aecx. Pa4ou
c Azt gaua HBaAparuqua.s ouu6xa cpe4uefi Torrntrr. B cegnuoii rpa{e [prrBeAeHa
Benuquna 6;recra I : 2,572-^-. co4eprxaure AByx nocneguzf xo;rouox 6y;1er
troflcEeEo AaJree.

_ PaccuorpuM Botrpoc o rpuquuax rrepeMeEHocrr 6recra. flocxonrxy rny-
6usrr uuuzMyMoB paailnqarorca (Snr. 2), ro trrcr(Jrrorraercx uBr,reueEtre 6recxi,
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Ta6rrqa 1r

I
2

J

4
50

60

7o

8o

9o

100

11

12

T4

L5
16

t7
18

190

200

2lo
220

Z;)

260

270

290

2gu

30

3J,

l,
Id

16

22

1.7

L2

B

t5
7

1l
TL

t2
13

12

5

6

6

7

t?
t4
I

t0
16

8

ti
l0

7

10

10

10

24

LL

l5

opoogl

,0281
,0443
,068'0
,1049
,2tgg
,2723
,3184
,3587
,3996
,'lz I +

,4469
,4662
,1t875
,5119
,5299
,5446
,5651
,5965
,6852
,7098
,7292
,7483
, toDo

,7E9 L

,8179
,8480
,8684
,8913
,9349
,9493
,968 r

,9E90

,o9

10,1
15 ,9
24,5
37 ,8
79,2
98 ,0

L14,6
t29.1
t43,9
153,9
160,9
167 ,8
175,5
r84,2
190,4
196, I
203,t1
214,7
21+6,7

255,-.t
262,5
269,4
275,6
28/+,1

294,/t
305,:l
312 , Li

320,9
336 , ii
i\tt,7
3i8,5
.',5ti ,0

o*1635
.1458
,1285
,0922
,0608

-0 ,0008

-0,0010
,0073
,0209
,0395
,0609
,0842
,1030
,1156
,1250
,1020
,0843
,0611
,039 7

,0076
,00:,7
,0005
,005:l

+0-0018
,0019

,00 12

,0014
,0013
,0016

,001 1

,0033
,001 7

,0019
,001 7

,001 
g

o[t)o

,0033
,0011
,001 I
,001 5

,0028
,0019
,001 5

.0007
,0009
,00 10

,00I6
,001 I
,0010
,001 3

,002 I

,0020
,0017
,0009
,0014
,00t1

0,8601

,8744
,8884
,9186
,9455

1,0007
1 ,0009
0,9927

,9791
,9642
,9454
,9254
,9095
,8990

,8913
,9 103

,9253
,945::]

,9611 1

,9930
,9966
,9995
,99L7
,9972
,9989
,984Ir
,9707
,9565
,91-r01

,91111

,9962
, 
g7Bg

,8ri09

0,9349

,9480
,9597
,9844
,9974

1,0023
1,0005
0 ,9999

,9993
,9993
,9890
.s732
,9601
,9512
,9431
,9616
,9748
,9910

r ,0007
0,9994

,9981
,9990
,9945
,9987

1 ,0056
t ,0013
1 ,0007
0,9961
1 ,0004
0 ,9806

,9662
,9522
,9356

L,

-4
-4
-7
f.l

-o
-1

0

+r
+1
-2
+0
t'-
:,,4

+13
o

-8
-10

0

+1
l,

--l-1

+6
n--r!

-t).)

-l
+5
-t

0

-11
-6-i 3

+10
+4
+r,
+5

t,
fd

-6
-t

0

+1
+1
+8
+16
+re
+20
+29
+16
+e
r.)-r!

0
-"i- i
-r!

1-l
+6
-T-

-6,)

-1
-i- s

-l
+6
+6
--L

-i-e

,0031
,0012
,01tjg
,0323
,0183
,055i-j

,0975
,.1189
. r40r
,1ti2ri

CBfSAHHOE TOJII.HO C 3N.TIUICOII,NAJIIJ}IOCTE'IO HOLIIIOIIEHT. CICgONATE"UE,I{O, II}IEET

I{ecTo 3aT}IeHUe. oTcyTCTBrre OcTarroBrtu B rlr.rErrNIyrre o3}raqaeT, tITo 3aTtrIeEI4e,

cltopce Bcero, rracrHoe. Ha npnnoii 6,lecHa Her yqacrnoB rrocro.ErrEoro 6JrecRa.
3ro oBua.raer, rrro qacrr, [eper{eulrocrrl cBrr3arra c eJrJrI,Ilcor{[a"rlLtrocrr,Io Ho\ttro-
r{errT trr, Bo3}roi}iEo, c ss6eRTorI orpailieHl.rfl. Har"na4uee Bcero xapaKrep nepe-
MeEIIocTI{ IIo}IiHo BLI-flcIIIrrr, c rorlolqblo $ur. 3. 3gecr, TeN{HIJN{II Hpy}ItItaNItr
EAHECEHrI BEJIIIqI,IHrI 12 g.'IX ORPECTHOCTII TJIABHOIO N{IIHI'INIYIIA (270' < (] < 90")
\t cBerJrbrrl[ - A.r]fr oHpecrHocrr.r Bropl{rlHoro }IIrELl\IyLIa (90' < 0 < 270").
B arrs noopAr.Irlara\ r.r3r{erreHrle 6,uecxa, cB.a3aHHoe c D,rrJrl4ucol{AaJlbEocrblo,
irro6pai.fiacrcR ilpflr\Ioit JrrrHLr0ii

12:l-zcose0,
rAe 6anrop cJrJrr.rlcor{Aa.rrr,Eocrr{ z =- ez sin2 I (e - eHcIIenrpllcl{rer \[eprlAtro-
Ea,rrE,Eofo ceqeHtr{fi, I - nax.rronHocrr, op6urr,r) paBeH TaIIleHcy yrJra rrar(JroEa
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aroii trp.ffMofi. I;I qertcrel{reJrbuo, qepHbre 11 cBer.Trtre r{py}irnrr (n orge.nrxocru!)
xopomo Jro?riarcrr Ha np.fllryrc JrtrHtrro BtrJrorr, Ao cos2 0 : 0 ,7 5 (orrreveno crpeJr-
xofi). ,{arrrue Easr,rtraercfl Barrresne. Ec.rrr 6rr ueperrennocrr 6necxa 6rrra
cB.rlsaHa ro,rrbHo c aJrJrrrncorrAa.rrbHocrbro rioNrtroHeET (4o cosz 0 : 0,75), ro
o6e upxr'mre coBrra.rr 6rr. llx pacxo*iAeHr.re oagaqaer rrpr{cyrcrnue e${enra
r[aarr, xoropuii rroArrrrHflercfl BarioEy

I == 1,, -! b cos 0,

rge b - noa{{nqlreur orpax{erru.a.
IIa {nr. 3 augno, qro, B ro Bpe}r.rr nan s6rne[ cos2 0 : 1 uepirr,re Kpy;+(Hrr

IIOHaBLIBaIOT TeCIIyrc 3aBI{CIIIIOCTL, CBeTJILIe HpyiH}iII II1IeIOT SIIatrIIITei'Ibtrhll"r
pas6poc. flpu uocrpoeulrrr rfnr. 3 6rr,ro BaNrerreuo, rrro ]ipyi+uirr, IJ_fi rioropbrx

[,?

10

qe

q8 
I

clsze

Orrr. 3. fIo;ronieRr.re rro,pIra.,rr,Hhr\ rrecr r[oroa.rer(rp]tqecHrrx
rra'l,rrr1orr rrri B rr.'tocHocrrr (l2, cos:0)

0 >1^80:", Jlo?r{arcfl cr,creMarl'Iqecrlr Blrme' qeM re Hpy}r(Htr, AJr.tr noropbrti0 <a11891..3to osnaqaer, qro Bropu.ruuir DrunnMyM HecRoJrbno cMeqeE orEocrrrerrb-
uo 180' B cropogy 6orrurux 0. Sror {axr rmr y}He orMeqaillr B Eaqa.rre aroro
naparpa{a, rr BAec6 rraxoAr.rM ero rroArBep}riAeHrre.

- Ha {rar. 2n 3 an\s:_ errle oArro uurepecuoe flBJrerrrre: peeruii BaBair roqe6
n6rraau 0: 0, 180n270. Vlrenr,rueuue 6recHa s6ilrar 0-: 0 u 180. trror{igo
6sr.lro 6rr o6tscunrr, rpaBrrraqrroHHbr\r fiorerrEerrr{err trpl{nrrtsHbrx BbrcryrroB
BBeBA. He6onrmoe yrregbrrreHrre 6necna noare 0 : 270" conep-enno Eerrorr.sr-
no. o4uano Bce gTrr (Jrona,rrbEbre \,Ir{rrrrMy\rblD 6.rrnanu,o ue",rr.irrre x onr.rdHal,r
ua6lro4euutr"r, TaH rITo AJr.fl rloArBepziAeHrr.a lrx peaJrbnocrrr Hyrrirrbr Aorro.irrrrr-
TeJrbHbre ra6rrogeunn.

$ 2. Arra.urra xprrnoii 6necna

flocre roro HaH orrpeAeJier{br yqacrxrl npranoii 6necxa, Ee sarpoEyrbre Bar-
M€EIIeM, Molr{Eo cAeJrar6 rpy6yro perirlrsrrxaquro xpunofi 6lecHa r otrpe;rleJrr{rb
rlpeABaprlTeJrbtrble SJIeN,reErbI. Bnecx clrcrellLr BEe BarNretrtrfi trroq{rro npelicra-
Br4Tb Bbrpair{eErre}r

q2 01. 0,0 qi

l:albcos0fccos20.
M ero4ol'r EarrMetrbrrrtrx HB aAp aroB rraxoAr.rirrrcb xo a {{uquenrru
Iloplla.rrbHbIx I\{ecT, rAe SaTNIeHrIe IIe [pO.f{B.rIfleTc.fI:

a : 1,0002 :L 0,0007,

b:-0,0116+0,0009,
c:-0,0703+0,0019.

(1)

a, b u c A.rfl Tex

(2)
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flepnax penru{uxaqus 6r,rra cAeJrarra no fropuyne

L : + (l - bcos 0) (1 - c cos20).

Peruesue troilyrrr{Jrtr ylpoqeunbrr\r NreroAorr Peccena A.IIfl rllnorez:'l D s c;Iyqae
1\{. Sgecr tr AaJree IV[ oasa.raer, qro B rJraBrroM rrrruul\IyMe rlaJrafl BBeBAa rraxo-
Atrrc.s BnepeArr 6o.nsmoii, a B - 

.rro 6o"rrr,ruaf, BnepeAlr ua.roii.
flpegnapureJrbnbre aJrer,regrr,r crrcreMbr: oo : 0,62, k : 0,32,r : 81o,6,

ar : 0,547, az : 0,775, Lr : 0,97, Lz : 0,09.
VcrosuMcg craBrrrb rrHAeHc t ), areueuroB 6orbrxorl aBeBAbr, a uH;1exc 2 -y aJreMerrron lranofi. Ilplr oupegeJreEulr aJrel\{euroB uo penrra{uqr,rponauuoll

Hpunoii 6recxa op6ura trpeAtroJraranacr xpyronoii, BBeBAbr - rxapoBbrMrr.
34ecr ra r gamueiimelr lrrr yuorpe6Jr.flJrr lreroArrny u o6oena.resrq ue [9].

lr
/,ll

liii

0 /L) ll J0 Ei i! Aa

(Dur. 4. PexruSrqlpoBanrlafl rprrnax 6rccna [Jrfl rJraBnoro trrrrurrlry]ri1

C uoryueuubrMrr Bbrrxe s;reMenraMu 6rrna cqelaua roqEafl peHruSrariaqnx,
Anff Roropoir upulreuaracn Sopuyna,g

t,: l|_Aa-Dcos0fCosin20
a{A{C lr*(+ + c)cos'?e'1. $)

(Doplryra (4) naara ue [9] c trptrE.Err,rMurauo6oauaqeHufllrr. PeHrra{raqupoBaE-
sbrft no rfopuyre (4) 6recH trptrBe4err a nocruofi rpa{e ra6t. 4. Iny6uum un-
EuI\ryMoB ua p exru$uqupon auuoir xpr.rnort 6necx a

| - ?"r: 0,0656, 7 - Lr: 0,0500.

Ha Srlr. 4 noraaaua orpaxieErra.rr riprrBafi 6necna AJrfl rJraBHoro illrrurrlry-
Ita, .{,uauerpr,r KpyE(r(oB paBEbr yABoerrubrrr BepoflTEr,rM ouru6xalr olpeAeJre-
uzs 6recra. Arrs npoBepru{ rryBcrBurerbnocrtr DJreNreHroB x cnoco6y npoBeAe-
uun rpunofi 6necxa perxaJrl{cb ABa Bapr{anra: I v IL O6e Hpr.rBbre rrprrBeAeHbr
r ra6r. 5, r4e n - Trorepfl 6recna B rJraBEoM Mrrurllrylre B AoJr.Ex ero r",ry6uurr.

Sneilresrrr ao n l; racfiaJrr.rcb r{aH HoopArruarr,r roser [epeceqeufifl BaBrrcrrrro-
crer,l ruua

h: f, (oo,k), Iz : lz (oo, A) (6)

Ea trJrocKocrz (oo, ,t). 34ecr {yurqlla fr oupe4erae'rcfl. uB orEomeErr.s r;ry6un
rJraBrroro lr Broptrquoro r\rfirrrrMyMon, a {yunqafl f z - ua {opurr rJraBrroro rrrr-
Er{Myr\ra. Bropar BaBrrcr{Mocrr, crpor4Jracb Merogol\r (Dernaapa (cu. t9l).

Ha Sur.5 uoxaeasa trJrocnocrb (oo, ft).Hpunrre, Horopr,re rrAyr rrB JreBoro
EurfiEero yrna B trpaBbrr"r nepxurfi, orrrcbrBalor nepByro BaBr{cr.11\[ocrr urna (6).
f(punr,re, r{oropbre I4Ayr ctrpaBa BBepx rraJreBo, otrIrcrrBaror BTopyrc BaBrrcu-
Mocrr, (6). IIIrpuxoBbre r{prrBbre orHoc.flrc.fl H Z-runoreae, crrJrornur,re - x [/.
Ocranrsrre o6oasa.renrrfl trou.srabr. Ua socbnr.r pacc\rorpenrrr,rx BaplrauroB.
ognn (runoreaa D, M , I) He Aair perxenlrfl. ,[na ocralrnr,rx ceMr4 BapuauToR
perxeuufl npuBeAeuhr s ra6u. 6, rge s .rerseproii crpoxe AaE ycnoBnrrr"r Eor\rep

(3)

(5)

,l9i

t,9l
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Ta6ru4a 5

0,25

,30

,40

,45
,50
,55
,60

Z4t I

LLrl
20,9

t9,7
18,7
17 ,5
16,3

lJt-

23,9

21,6

20,3
19, 1

i7,E
16 ,4

0 ,65
,70
,15

RO

,85
,90
,95

I 5:0
13,5
11,9
10,3
8,4
614
4,L

r5:1

11,9
r0 ,3
8,4
6,4
4,L

0424cq0qddo

Orr'. 5. Ii onpege,,renrrm Bo,rrrrqrru /, rI ao

Ilap[atrra. 3gecr, a, E b - 6o.rr,1true II rraJrbre noiryocE BBeBA, Br,rpaE(etrE],re B

lloir.Ex paArryca orHocr{Te.-rbuoir op6nrrr, i' - yfoJr HariJrorra op6rrTbr, rrcupaB-
"TIeHHbIii 3a 3..Ilill/tllcoll,fa.rlbllocrb, s - orr{ometrrre rloBepxEocrHr,Ix fipnocreil
TiO\IIIOIIEIIT.

$ 3. ,\rra.rrus o.'rerrerrroB,
flpegetan,reHlre xp:rBoii 6.tecna

Paccuorpult Bonpoc o rol[, Hariafl IrB BBe3;L 6o,rrruas rr,IIrI flaJra.rr, HaxoAI4T-
cE Bllepe,lu B rJIaBHoTI lIIlir[]IyNIe. Io"rrrio c [0\1()rr{610 rrprrBoii 6;recrra ero pe-
rtrI{Tb l{e,rlb3fl , EeO6-\O;UINIO rrprrB,rrerrb riprrByro,[yrleBr,Ix criopocTeii.

B cnexrpe Bl.rArlli .,rrrur{rr roJrbrio oAuoir Ho},rrroHeHrbr. trila gauur,r-\ Ta6fl. 6
Erlgrro, rrTo 6o"rree fipKafl no\{roHetrra flB.rrqercrr u 6o.,rsrueii no pa3uepa\r. B Ta-
IiOxI Cilyqae B lIOlIeHT, I{OllIil L-t. =i 

\t) Ha HI4CxOA.qqeii BeTBI nprrtsOil JryrreBhlx
cHopocrerl, 6o,,rr,ruafl flpHafi 3Be3,4€r Ha\OAr{',rcrr [O3aArr, 3ro npoilcxoArrr trptr
Qraae 0,114, rorAa Ep (M) : J. D. 2434201 ,97. flpu6an;raarlerroe qrlcrro rre-
pI{oAoB, roflyqael{ Ep(NI) :,1.D. 2439651, 65 + 0,11, .rro Iopomo cor.ila-
cyeTc.a c 3floxofi r,rraBrroro \rrrErilryNra. Ilrax, B rJaBHorr rrrrEr,rNryNre BtrepeArl
EraxoxrrTcfl MaJIafl rfeEee flpKafi 3Be3Aa. B ranolr cryqae Bapr{arrrbl 3, 4,6
,r 7 He ocytqecrB.rrfiIorcfi. FIo, nan aro BrrArIo ilB Ta6.[.6, paa.rrraure lreffiAy
ciryrraflur.r M rr B HaL{Horo lreFrr,[re paB.'rurr[ii N.IeiHAy I ttII, a TaHir(e
CytqeCTBeIIHO lleHbltre, qell 4.1lfl U U D-tmnOTe3. ilOaTor{y AJrfi Or{OErraTeJIb-
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Ta6urrrta 6

lrtnoresa U lnnore:a D

cts

k
1 ,00
0,29
0,51
0,39
0,14
0, 11

68,5
76,5
0,84
0, t6
0,42
4,L

0,49
0,39
0,52
0 ,39
0,20
0, t5

61,7

0 ,89
0,11
0,44

11,9

1,00
0 ,25
0,53
0,41
0,13
0, 10

66 ,9
75,6

0 ,93
0,07
0,42
8,6

0,36
0,41
0,53
0,39
n ')2

0,16
58,7
71,0

0 ,82
0,18
0,45
7,8

1 ,00
0,27
0,56
0,116

0,15
0,12

66,3
72,5
0,90
0,10
0 ,31
b, /

0 ,66
0 ,29
0,57
0 ,46
0,16
0,14

59 ,0
67,3
0,90
0, 10

0,33

0 ,46
0,34
0,56
0,46
() l9
0, 16

56 ,8
65 ,8

0 ,86
0,14
0,34
7,0

cpeIrree

0,71 t o ,25
0,32 0,05
0,54 0,02
0 ,42 0 ,03
0,{7 0,03
0,13 0,02

62,5 4,0
7t,6 2,9
0,88 0,03
0,12 0,03
0,39 0,05
7 ,7 t,4

L'

L1
Lz

s

ELIX SJeueEToB BOSbMelr IIpocToe cpeArree BCex ceMrf BaprrallroB. 3rn a;reuenrrr
trp[BeAerrbr B rrocJreArrefi rpa{e ra6r. 6. Pr4on yKasaHbr cpeAHrre yHJrorrerlufi
oTAeJrbEhrx BaprIaEToB oT cpeAllero. 3rn ne;rlr.u4Ebl MolnHo cqIITaTE BepxErIM
trpeAeJroN,r oltrIl6oH orrpeAerreErrfi 3"rre]{eHron. Cpe4nue s.rreMeErEr xopoIIIo cof-
JIaCyroTc.E c [peABaprrTeir6r{r,rr{rr, rari qTo c.[eAyrorqEx trpr6Jll{ffietrtrft Ee
rroEaAO6r,{rrocr,.

flpegcranreEtre [epBuqr{oro MrlrrrrMy}ra [or(aaatro rra $ur. 4 HprrBbrMrr U
ra D. OrcroAa BrrArro, rrro rra6irro4errnr,re BuarreHrr.E 6lecna (xpyxrHlr) xoporuo
colJlacylorc.E c rrer(oropbr]( cpeAHr{r'I npeArro.rroiHetrr.reM o 3ar{oHe TIoTeMHeEI{fi
H Hpalo. Ha6nroqaeubrii rllrulrMylr oHaBa.trc.fl r{ecHo,irbr{o rJry6H{e BbrlrtrcJrentroro.
3ro rto;Her 6rrrr cssaaHo c a66enrorr, noropr;rrl rrbr yme o6cyxr4artr B $ 1.

Iloc;re upeAcraBJleHr(fi rJIaBHoro r{ BroprrrrEoro r{rrHrrMy}ra B HoopArrua-
rax (/r., 0) 6una cAeJraHa rrpoqelypa, o6paruan penrr[{rrFiar{nrl, rl troryrreErrafi
rafitrrr o6paaor,r (prlBafl 6;recHa rroHaBarra Ha Sur. 2. Be.nrs[ubt O - C Aaurr
B UOC.rrC,qIIrlX AByX rpi16a\ ta6lr.4 B rr,rcfl{rrbrx Aoirfix sBeSArrorl Be.rr4s[trrrr

$ 11. S.unrrrrrrltrllo3Tr, op6rrrlr

,(o crrx trop Mbr rrpeAtrorrara,rr[ op6[ry ripyroBoii. 3ro lrornno 6r,rro cge-
JIaTL, IOCI{OJIbHy Ir3 perrreEr.Ifl npr.IBoiI JlyrreBblx cHopocTeil IIIJ BapaHee BrIaJItr{,
qTo S.rI.IrItrTIIqHOCTL Op6I{Tr,I IIeBeJILIHa.

,{,;ra oupe4e.rreHrrfl c ra (D Boclo.rrbayeN[cfl ypaBneHr,rflN{r.I

h: e cos(D, g: e sin(,),

rAe h rI g otrpeAeJrflrotcfl rra npr.rBoii 5recna. Pcey.lr,rarsr oflpeAei]errlri e w<t
oHa3a.-rrrcb cyrqecrBerrrro pasillIqarcqII]rrrcfi:

Eirrr f/-u4[ore36r
iI..,r.fl1) -rrrtrore3 r,r

4 == 0,1tt, o : 86o,
e:0,01 ,o :49".

04uario cpei:Ir{ee r{3 ,lrrr-\ ilrrarrerrr{ii yAoB"ferBopnre.rrbrro cor,rlacyercfi c Be,Tr{-
qIIEaun € r[. to, otrpeAeneHHfr\lrl rr3 ripr.rBoii.xyrreB6r.( cnopocterl (crr. ra6"l. 2).
Ilocnolrny Bo BCex rpex c,rr-vqasx orurr6xr[ oItaarirBarorc.E oAuoro rropsAna, To
B naqecTBe oriotrqare"nLH6rx SHaqeHuir e u c,) IlpuMeilr IIx cpeArree:

e : 0,13 + 0,08, co : 56" + 20".

B Ha.rccrse orulr6nn Bilecr, BBflTo cpe.ilEee yH.rrorreEr(e o? cpeAEero.

9t
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III. AHAJII4S CIICTENII,I

$ 1. /irllrepliarr [iJ]accl+rrfiaqrrrr Broprrqriori Horrfrorrerirbr

Ho,rr'r'IectseIrEa.rl 
. ctr€HrpaJrEHaa x.uaccusrrriaqrrfl uepnuvuoii rior{tror{eHrhr

6rura cge.raua n [4]: Sp : Og,5 + 2, l,[r': 4n ,g + 0,{ , rge ll - a6-
coJlrorua.fi BI{ayaJrLEa.E BeJrI{qLrEa.,{.rla oqeurilr clenTpaJrbgoro KJ]acca Bro-
puvnofi Hol\,rtroEelrrbr trpeAtro.TTolr{uilr, rrro orEolxentre IroBepxgoclnux iy4e.nr-
urrx) npxocreii HolrnoseEr paBEo orrroruenr,rrc qerBeprr,rx creneueri ,-t i$4en-
TI4BELTX reMtreparyp. 3ro npe4noJlolrienLre aHBIrBaJreHTEo rrprrHflTr,rlo paBHbrMu
6o;rolrerpzuecxrrx troilpaBori ll rrpeAlo.rroirieHrlro o uo4o6ur rlB.,ryqenrrfl BBeBA
uailyqeulrrc qepuoro re.na. Tor4a

d d lTr'a
J: /,,:\ 

-) 
; 'l'1: T2: 1,(16.

C nouoqrm ur{aJrbr a{SeHrlrrnux relrtreparyp I10l uo Sp1 rraxoAu}r, rrro
$extunuaa reMtreparypa uepnrrvuort xouuoueurrr Zr :^33 40bo, rorga

SPs : 83
rAe BeJrtrqusa omr6ru oqerreua Ea ocrroBe
ueprrunofi r(oMrroEenrbr.

Paasocrr a6co,[rorubrx BeJrtrqrlH BBeBA
IIIEEtr-E

LM : 2.5b !
ror4a a6coJrlorEa.g Berr,rrruHa nropnvuoii

(7)

aS-
co-

(Dnr. 6. ,(zarparrua fepqrunpyu-
ra - Pecce.:ra AJrrr roprrqrr\ 3BeBA

Tosxlr 
- BBeBEbr rflaBEofi nocJregoBa-

?eJlbHocrrr (Hflaccbr [cneunrocrr.r ]III-
-V), ripyxrlr 

- cDepxrrrraHTbr (cBe-
Tlrrrocrrr I-II), xpyxox c roqEofi 

-tJraBHaE roMIIoHer{Ta cncteurr HD
17 551 4, ABa HouqeurpuqecHrrx Hpy,fi-

Iia - 
nT,,nltLIHafi

+7,
orura6nu B cner(TpaJrbHoM KJracce

onpeAeJrflJracb c IroMou,bro cooTEo-

-nm 
I

- 
a s lt

I(OMIIOEEHTI,I

lla
ouooB

qo. '8
" 

r'dool; 
3ob

: ;.,' 
-. "'"

Q) !..1..
a aa a

ta' oo! o' o.
.aa.A\ Y'-
f.'r.5'

.: t': !.
atn

rJracEo (7) uo.ny.raeM: ?t : 20 000". Boanpaqaacb c nolrotrIuo [10] otr.srb n
ctreKTpaJrbEbIM HJIaCCa\{, trOJryqae}r

Mz: -2*,8 +0,1.

i}4ecr ranrr{e oulr6xa olpeAeJrsercs oruu6rofr B a6coJrrornor'r seilrlqlrne r.rraB-
Eofi HoMtroEeHTbI.

Ha {ur. 6 uonaaasa qacrb Alrarpalrlrm lepqrlpyura - 
peccera, trocrpo-

eEEa.E trO Mareprralarr [11]. O6e r(oMtroHeErr,r Jrerriar B rrpeAeJrax rrasuoir iro-
cJreAoBaTenr,EocTI{ cpeAtr EOpMaJrbEhrx 3Be3A v n;racca cBeTuMocTtrr.
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$ 2. Orrpegererlrc Macc fiouflofleirr

l'Iaccr,r FioMrroner{r otrpegeJrfl"[r{cr 6ea rrprlBireqeutrs BaBrrcrrMocrr( rlacca -cBerrrMocrr. trllcronr,eoBa.[rrcb XBa ypaBrrenrrfi:

lltl sins I

(!ltr * il]r):
:tr (8)

(e).,' - - !)l: /ro ,3,E'.: l r':rn\n /
flepaoe rro Hr.rx rpeAcraBJrfler co6ofi {ynxqlrro Macc, oilpeAeJreuEyro rra r(ptr-
roii ryuenrrx cr{opocrefi; nropoe ypaBEerrrre trpeAcraBJrfier co6oii pemeurre
Porua4;rrBBeBAbrco cpenurr[{ pa;lrrycoM r0, cocroflrqeir rra ogHopoAEoii Eecx{tr-
uaeuort ir{r,rAr(ocrr[ c lraccort $[1, rr& paccrorrrrrrt -R or xoropoft pacuoroxeua
BoaMyqarcqax roqeqnafi Macca S|2. Corracuo [13], pemeHr,re crauoBrrcfi 60-
JIee TOqHbI\[, eCM 3a]IeEr4Tb

12," : arb,.\n/ -'
flo4crau.raa n (8) n (9) ne"rnuunbr, orpeAe.rreurrbre pauee, trocrre trpocrErx trpe-
o6paaoaauuii ronyuaerr

f ..ir$Ir v .;,+ --s,,
$)?1 :4,8 $t2,

(10)

(11)
orliy/la

Sr : 73 +7 (74),

stz:15 +3(1,2).

Pr4ou g cno6Hax yna3aEI;I Berr4rrrllrbl Macc, rloJryrleEEbre lro BaBrrctrMocrtr Mac-
ca - cBertrMocrr, [141. Xopomee corJracrre Me?r(Ay EtrMtr Mo]fier ogEaqarb ctrpa-
BeAirrrB ocTr, rrpeArro JloEtenrafi , c4e,u arrHrJx oTEocrrTe JrbEo (9).

$ 3. jYcrofirrirBoorb oirorelrbr

Paccrrorpttlr Borrpoc o cr.rtrxpotrrrocrrr Bparqetrrrff rr o Snrype HptrTtrqecxoft
IIoBepxuocrrr Potrra.

Ilpoenqlra aHBaroprraJrruor,l cnopocrrl BparqeuIasEaJryq Bpeur.rfi otrpeAeJrfi-
Jlacb B [4] uo rtrr{prrne ;rnsuft [orJrorqeurrs. Tau 6mno uo;ry,reno

a sin I : 110 * 30 nn,lcen.

Orcro.la j-rameiitratr cnopocrb rra DnBarope r,nasuoft BBe3Abr

u : 120 !30 rc"v,lcen.

Jhaueiiuan cnopocrr rra aliBarope r.rranuori BBeBAr,r B trpeAuoJro)r(eurr{
poIIEOTO BparqeEr,Irl oriasrrIBaeTcfi paBrIoiI

u : 450 -160 rctr,lcen.

Oruu5xa oqerreua uo orun6naN[ aJreN{errron op6lmsr.
Pacrornqeure MelH;Iy (12) w (13) ue oSsaare;rr,so oauarraer orcyrcrBr{e

cr{ExpoHEocrr'r BpaqeHrrr n o6paqeunx. Cxopee Bcero, 3Aecr, r4Meer Mecro rre-
rBepAore,irbEoe Bpaqerrrre, II trapyE(Hbre c.[orr BBeBA],r (a xoroprrx o6paayiorcr
cuel{TpilirlEr,re lnurr) 4eiictnnre"nbEo rIMe}oT IIaNItroto Metrbrrrfie yrJroB6re c]io-
pocrlr BpaqeHl{fi, rrerr ocnoBrrafi lracca r;rasnoii BBeBAhI. (Dltrypa npr,rrnvecxofr
IroBepxEocrn Poma [oHaaarra ua Snr. 7 a annaroprra.]rbtroM pa3peBe. IIa ueil
Sallrrpl{xoBaIrEnIMI{ aJIJIITrtca]ru uoHaBarrbl BBeBAhI, noropble cqurarorcfi uogoS-
Ehrurlt 3.llirr{ncor4Aarfn. Itpy;Hnauu orMoqel{r,r r{x rIeETpbr Macc, a Kpy}r{KoM c

(12)

CEEX.

(r3)

93



rosHofi - qeETpJgll{ecru ctrcreMbr. O6e areagu troqrrr BatroJru.Eror Hprrrrlyec}iyrc
troBepxHocrb. o6paqaer s.a ce6fl BEuMaEue ro4o6ue {opuu tr paBMepoB rio}r-
Mouerrr z {uryprr Poma.

flo rraccr$rrnaqtrtr }touana ctrcrelra AoJr)fiEa 6rrrr orneceEa ri trpexcraB[-
TEJI.SM TTEPNOft TPYtrtrEI: CIICTEI\f A C PAEAEJIEEEbIMI( KO1!ItrOEEETAN{Ir.

Couacso H;raccz$lrHaquouuofi &eue l(para, cr{crerra orgocrrrc.fl n riJrac-
cy al.

v

q6

tllrrr. 7. Ct-rcnrre 3riBarol)rr-
a:rlnoii r;.rrocriocrbro ncpnoii riprr-
rtt,tectioir rorrclt-txoctu Ponit

-0t

$ 4. A6courorubre xapaarelrrrcrrrrirr crrcrerlbr

B ra6n. 7 ganrr a6corrcrsrre xaparireprrcrrrnrr crrcrerrbr HD 175514, rioro-
pble qacro rrpzMerrflIorcrr AJrtr crarr,rcrrrreclirrx rrcc"rreAoBauur"r. flepnnvuaR rolr-
rroHeETa onaBblBaercr oAuoit r{e sau6oree MaccrrBEbrx BBeBA c Ir3Becrrrbnr[
Maccallru. B trre^parype Halr yAaJrocb nar,iru roJE,Ho ABe aBeBAbr, y }ioropbr\
Iraccbr 6o;true 73 S16. 3ro

B D + 6" 1 ll09 ($Jlr sins ; : 76 $J?o),

BD + 57"28 ($I1sin3 I : 113 tjlo).

'fa6;ruqa 7

Xaltanreprrcr rrrn o:1 AOco;lrorrr,: e Be.rruqnrlbr

flepno4
Cpegunii paAtryc 

"rur"or,'ro.rrr,, . . . : :

C peanrrfi pa,rn\c nroplrnroii rBe3;rr,r

M acca r;ranuoii BBeBArn

M acca rrolr.rroii BRC3lU,r
( peprrRlr r,. otEo''tr, r',.annoir gre?.,r,r

Cpe;urlrr nJorr;ocrb r ropnvnoii 3Br,r.u,r

t4)-2
4,5+- 0,6

li1-l
r513

0,0027-1 0,0003
0 , 16+0 ,03

1d,621!t2 l- r rtl , 
(rt r0ir5

(9,6+1,/t).11':a i.u
(,1 ,1+0,1).106 r.4t

(1,"i5+0,11).1U3; ?

(rl .(r+0.6).103{ 2

(:1.6+0.,i). {()-e .,.r.rr-3
0,23*0,0/t e.c:u-s

Hau6onee cna6r,rlr rlecroll arraJrrr.la ocraerc.fl EeyBepenHocrr, B fiprrrreurrMo-
crrl MoAeJrtr Porua H aToir c[creMe. ]'ro.rurrrb ]raccbr BBeBA l\ro]rrflo,.rrulrb trpeA-
trtr)rrE.sB clleqrraJrbrrEre troflcHrr JIT.IHITI1 BroptrsHor"r ItoNrrroEetrrbr r{eToAor\,r cKaEu-
pOBaHI4Ifl CtreHTpa.

Anrop rrcxperrre 6naro4apen B. IT. EypnameBy rr II. U. Jlaruuunofi
Ba troMotr{b B Ha6JrroAeErr.Hx r,r o6pa6orxe, a rar{rfie H. N{. Illaxoncxouy,
B. II. t{ecenuuy, I4. flycmrnrnuHy u A. B. Cenepnorry Ba troireBuoe o6cyxr-
AeEtre.

,(r:xa6pr 1967 r.
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MrIOtOq B ETiIA fl O O TO|PAOII rI 0C tt {. fl OOTOM B lpi{ fi
|A[.t rt ru tul I Gc 425 4 c Ilouorl{bro 3,r'I E K lpo Hrlo-ofl rfi !I Ec Kot n

IIPEOBPASOBATEJIfl

E, IL IIpou,tctt, It. E,Ygoaea I

falaxrnna NGC 4254 fiByqafiacb' rto cEaMKa\r, troJryrreuubr]r B ceMu {u.nrrpax ua
2,6-.u te;recnoue (3TIII) c trprrMeEeElreM errertrpoEno-otrrrrrecxoro npeo6paaoiate.rx.

B qeurpa;rr.uoii sacru rananrrrn[ ArraMerpo]r oxo;ro 0,5 xnc u.siyl.euwe oAEopoAEo tro
CIIeIirpaJIbIIolIy CocTaBy' a eIO IIHTeECIIBEocTb IIaAaeT C paCcTOfiEIlelI oT qeETpa IIO 9ItCtrO-
EeHIIIIaJT_bEolry 3arrioEy. HeuocpegctneElro 3a rpaauqefi oroir o6ractlt rrETeEcEBEocTb rraJry-
ceunn v6breaer 6o.tee rIeAJreEHo, :IXecr, oEa Ea trop,sAor( c;ra6ee, rreM B qegTpe, a tr3Jryqeg4e
6o,uee rory6oe.

B qentpa,ur,noft qacrn raJraxTrrnf Alla]terpo]r 2 nnc ta6nwgaercfi cBeqegrre troggaoBaE-
EOIO BoAopola B JIIIEIIII Hz, IIETeECIIBE0OTL }(oTOpOrO COCTaBJISeT Ee }reEee L\o/o Ot trETeE-
crrBHooTtr cBelreErlE B EetrpephlBfio]r ctreKTpe.

IJa paccroxntrfix or 0,7,qo 8 Enc or r{errrpa o6aapy;*euo 38 I{ II o6;racreii, B AeBfirrr
rl.3 rloTopElx rlolHEo troAo3peBaTr, cBeqeEile HrroJropoAa e ue6ynxprrrx JrnErrqx. IpVuuupor-
r(rr 3Be3A s NGC 4254 B cpenuen, fiafi rpaBuJro, 6o.,ree ro;ry6ue, qeu a NGC 628, u-eiaslc:Erro
oT TOrO, CBeTTITCfi TaNI Ia3 IIJIII EeT.

Bepxuurl trpeAerr rracc caMrrx 6o,rrunx BoAopoAEErx rylrarrocreii r NGC 4254 s.axo-
nrrrcrl r] rrETepBa.rre or 106 4o 1,05 M @. C yverorr cr(Barr{Eocrrr orfl BertrrrrrEhr 4otxtrrr 6rrtr
J'MerrLrtrcnu ra t-1,5 rop.Egrra.

\IUL'TICOLOUR PHOTO\{ETRY OF TI{E GALAXY NGC 4254 USING AN INIAGE.
IiO^IM.TE{f , by I. L Pronih and If. E. Chttuaeu.-A multicolour photometry of the
l{GC 4254 qalaxy has been carrieil out in ser.en spectr:al bands. An imag-e convertei on the
Il,6 rneter Schajn'folescope has been used.

-^^ Tl,.n s_pectral cnergy: distribution is the same for the central part (nearly
500 |s in diameter). That is the most derrse part of the investigated galaxy .vhere rariiatioi
tlect'trtses_acccrding to the e-\ponential larv. Outside of t[is refion tl]e railiation is rveaker
l:1'onc order of maqniturle. It is ]rluer than in the centlal part and decreases very smoothly
rvitlr the distance from tirc centre.

In thc ccntrtrl pert of tlre gaiaxy lrar-ing 2 kps in iliarneter an emission in H" rvas ob-
-qelr-cil. Its intcnsity is rro less tlian 10% of the continuum.
_ ^ 

r\! tlto clisi,rnces 0,7 to 8 l<ps f rorn thr: contol of tire grriaxy 38 H II rcgions were found.
I Lt 9. o i tiicsc.reqions cil ission i n ncbula r: i ine.s (O I I ) rvas s uspected. Compdrison of the ener-
gy '-l ist'ribut,ion oI stellar groups in YGC ti28 an,l -\GC 1];1 slrorvs that in the latter these
QlollP-s al'e blrter.

Tlrc upper'Iimit ol [he m,rsses of irvdroqen nebulac in.\GC 4251 lies betrveen 106 and
L05 ,l[d accorrling to our rncusuL'ements. 'Iuking into account the possible effect ]of the
d.isc,'lto strnctule of nebulae these figures may he 1,0-1,5. orders of magnitude Iower.

B 196G r. B o6cepBaroprrr Harrara paSora tro {orouerprqecnorry uayqe-
turlo trdep ir uarrSoree .apftIrr {erarleii raJarirrrK Ha ocrroBaEulr Sororpa$uii,
rlo'rryrrefl{rr,Ix B ce}rlr vrlacrliax ctretirpa c [o-\,{oqblo 3.rle}irpoEHo-otrTtrqecHoro
rrpeodpa.:ceareirrr Eir 2,6-.ra pe:p,reRrope rrrr. l. A. lllauua [1 ].

la'rtti'rrrLia NGC 42;1 Ssrrir rr,riiprsil fiiln odrril rr3 nanSo,ree 5.ruannx ra-
Jr:ai{rrrrr, r.,raBEarr [.irocKocr6 rioTopr]ii \Iano traftJloseEa H HapTrIIIEOil trJIOCHO-



crrr Ea ne6e (r[ur. 1). O6rque xapanreptrctuxu NGC 4254 tr'o [2,3] upuse4esu
sfixte.

Trq r xnacc Sc

Sp G2

Sp, no Moprary . I
Paauep 4',6 X 3',9

ilm*l'"ill,:ilJ; ;;
r{pacEoMy cMeqeEIIIO . .

fipacuoe cMeqeulre
u, ntr,f cen

Ta6nuua 1

70'n.37

3o'n,28

2!+08

Ila6rrc4euun rr o6pa6orxa. NGC 4254 salrmAaJlacb c troMoqblo atrtrapa-
rypbr, ouucannoli n [11. ,(;rr o6pa6otHlr 6rrnu oto6pallbl EerarI{BbI, troJlyqeE-
Ebre B Jryqmfle no [poapaquocrlrI Hosr, HorAa pasMepbl uao6pameuur BBeBA

6nrru se-6or^r.me 2".- A"" a6conrorsoii rrpuBsBItII CHIIMIIoB ralarrunn {OrO-
rpa$lrpOranuCt rue{oxaJlbEble uso6pa;rieul1.s pflAa BBesA [I3 cltOuneuu.s BO-
rbcir Bepouraxra. Xapaxrepl{crrrr(rl Drrlx BBesA no AaEHrIM t4-6] fiprrBeAenbl
s ra6rr. 1.

B ra6,r. 2 cogepixatcfi cBeAeHr.rs o6 racuotr,BoBaunoN{ rfarepl{aJre sa6nrc-
geuufi.

,{.rx raayuenltx pactrpeAeJrelrl{r aHeprrlrr B crrer(rpe .EApa tr Hexoropr,Ix
nau6olee rpHrx AeraJlfx ra.[aHrIrHII tr{crloJrbBoBaJlucb CEI{Mr(u 5-6 ll 7-8.VI
1967 r., troJryqeuElre c oruoctrTeJrE,Iro Hoportilrrltr SncrIoBI[q[gMr, a AJI.fl r{3y-
qeEUfi Cua6nrX geraleft - CEIIMI1u, tro;1yqeHgble B Eosb C xOpomer:ir trpoaparl-
EocrBro tr xoporurrMn zao6pameuu.fiMlr 6-7.IV 1965 r.

(Dorouerprx 4etareri, nue$oranruux uao6pameurft anesg r uacrr {oro-
rpa{uuecnrx paBpeBoB rleurpaJrbuoft o6racrr raJranrrrl{I4 6rruz sbruoirueHr;I Ea

HoMep
SBEBTI,I

97

145
146

*-
Aop

dG0
A3
AO

ulrHpo$orouerpe M@-2. Ifacrr {oromerpuuecxux paspesoB 6rrra c4enana Ea

rrruxpo{orouerpe B trpflMhrx uEreEcuBEoctsx [7]. Bce zauepeEufi flpou3BoAtr-
rnci c 4ua$pairnroft, nrrpeaaroqefi ua neraruBe trJroqaAxy paBMepoY?-' x 2',
qro coorBercrByer trJrorqaAxe 110 x 7lO nc Ea paccrofluuu NGC 4254.

Ta6:rnua 2
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OIrr. 1. (Dororparfrrrrr NGC 4251r

o - B orr"-rr,rllc Hai 6 - n rftr:rrrpc 6100 .{;

(Dorouetpufl l,qBa ra.-rarirrrlirr. B llenrpa;rrHor-r o5,[acrr{ raJrarirrrfiu 6hrro
c,leJraEo ABa Sorol'rerprrrrecnr,rx paBpega A.[r;Hoir 40". FIanpaB,rreHrrr paapegoB
uo(a3aEEr Ea {I{r. 2. trInreucuBrrocrrr B eflr-\ pa3peBar rrprrBeAerrbr B oAEy mfia-
ny AJrrI BCeX yqacrKoB. crleKTpa nyl'elr cpaBHeHr,r.E C IrrrreH0rrBrrocrbro nue{o-
HaJrbEbrx EBo6paa{eErari aneeg. flpu arorr Ba eAr.runqy nprrn.sra r.rrrregcrrBEocrb
B I{eErpe .fl,qpa B {nnr,rpe 6100 A. 3Ty ruHary }ro}r(Ho cqrrrarb nagerxuori, rar
r(aH Bce.rpr.lr sBesAbr BO BCeX $U.nr,rpax xa"Trr{ oArrrrarionrrii pesyJE,rar B npeAe-
Iax + 10')0. flpr arolr rrcxo/I' rril Be"rrtrrqr.rH (U - B) n (B- it1 , oru**.'o.o-
oeuuocrerf crerirpa, [pr{BeAeurrbrs B [4], trpeAnojrara.rocb, qro 145 Com rlrreer
pilctrpeAerreHr4e aHeprr,rlr, liali y sBe3Arr A7. I(pr,rnrre pactrpeAeJreHrr.fr egeprrr11
B cler(rpax craH,qaprrrrrx BBetsA BB.Errr ua [B].

Ha fur. 3, a, 6 [prIBeAeEbI ocpeAueHr{rre tro qerr,rpe},I-rrrrrr,r cHI{}I}ia}I r{oE-
TypEr r(prrBhrx uHreHcrra^uggJgii rByx Bsarrr{Ho-nepneHAuriyJr.flprrbrx paspesoB
qeHrpaJrr,Eoii 'racru IVGC 4254 Bo BCex {unrrpa-x. Ha aroli {lrrype Br.rAHo, Trro
Ao p_accro.rrrrus 5-6" or rlerrrpa ra"rrar{rr{r{r{ .rrpriocrr eu or4ae"-d.rear 66crpo,
ua 6o.ree Aarrexrrx paccroanuax - 6o;ree oriuoo. flpu erolr raryqeEue cra-
EoBr{rc.tr 6o.nee ro"uy66r}(, qeru B rleErpe. IlureHcrrsHocrl, ,rryreulrx n {u.nrrpe

98
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B $IIJr,rpe 3727 A; z - 

,13 arJaca xa66la

H, no Bcefi UeHTpaJrbHoI-I o6Iacrl{ A\tal{erpol\I He MeIIee 2 nnc tpeawmaeT trE-
TeECraBHocTE, IrBJryqeHrrrl Bo Bcex Apylux {ulrtpax. EcrecrseHHo cqtrTaTB, qTO

eTo trpeBbrmeEue o6.fl3aEo SMr4CCIrrr ra3a.
flo 4aanrru {ur. 3 trocrpoeEa KpIIBa.E pacnpeAeJleHll.a sueprl4lt B Ctrefirpe

qeErpaJrbEoft .Iacrfi raJIaIirI4IiII AtraMeTpoM 10", xOrOpafl BI\{eCTe C I{prBbIMU
pactrpeAeneEl{.fl aHeprtrIl B qeErpaJILHbIx qacrrlx EaII6orlee loIy6oii u H-pacEofi

rrru*rr* rtrtra Sc uo ua6lro4enlrau Tu{ra [9] upuseAeHa Ha $ur. 4. Ha arofi
ItpuBofi BuAIIo, qro I,IHreECIIBHocrr, B Sflilbrpe H" (c aIlTPaJIeHTI{oft mupuEofi
troJrocbr uponycnagrr.fl oHoJIo 75 A) ne IIeEee seM Ea 1596 upennrruaer rureE-
cuBuocrb rrerpepr,rBHolo ctrelirpa. B 4rrrre BoJII{rI }"6616 A (uolomenue. FIa

B ctrexrpe NGi 4-254 B peayJllrare HpacHolo clIeIqeHIIfl) nponycl(aEI{e {ulrtpa
H" cociasr fleT 7596 or uaHcur{arbnoro. Ec;ru y'recrb 3ro o6croflreJlbcrBo, a

TaHEte trpeAloJroE(rrTb, qTo Ea AoJrro BoAopoAa B 3il{LrCCI4Il IpIIXOAIITCS trOJIOBtr-

Ha, TO uETeECIIBHOSTL, o6.flBaHHafl BoAOpoAy, CocraBLIr He I\IeHee 700/o Ot n5'
TeEcuBEocrI,I B IIelpepr,rBIIoNI Ctrenrpe raJralirr{Hrr. Taroro x{e [oprIAHa trOJIy-

IIaeTcg BeJr[quHa SMrrccr4r.r rr rro HerrocpeAcTBerrHbll\[ I43I\repeHtr.EM cner(Tpa
qe5TpaJrbEOri .Iacr11 atoil raJIa]irI{IiIt paBMepoI{ oIIOJIO 4", Clel{TpOrpaM-
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@ur, 2. Cxelra pacnoJrolr(eurlfl gera;reii B raJIar{rIIIte NGC 4254.

Ctpenxaulr noHaBaHbI rrarpaBJleHitff {oroMerp[qecHtrx pa3pesoB'

rry xoropoft uart nrc6eeuo trpeAooraBll;r B. tr{. IlpouIrri. Iatiuu o6paaorr,
rtllr ua6nro4aeM cBeqentre BoAopoAa B ,II{HI{I{ H, n 6onsruor'i a4epuofi o6,nacrn

ArraMerpoll ilo 2 nnc. B cs.Eau c BrIIM IItrrepecuo orNlerllrb, uro ttyptec n 4p.
[.0] ne4aruo rar{x{e HartrJrrr cBeqegr.re H II s 6.rr,renrex H qerrrpy o6uacrsx
raJIaI(rI/tKI,I M 33.

,{rn qeurpanruoii o6ractu rarritnrlrrnu Arla}Ierporl 1^0" gPeluafl troBepx-
E()crEaE .rrpHocrb e ifrarr,tpe Ho no..tyuaJracrr paBIloii 1B-,3 c fin. cexyHAhr,
a e $lrtsrpe 4600 Apinuofr 1B*,9. 3ro xopouocorrracyercfl c 4auunnru [11],
r4e AJLE cpegueri [oBepxuocrnoii npHocrrl IlellrpaJrbuor"r o6;racu4 AI4aMerpoNI
7" s cmcrelre B upuneAeHa Bertrquua 1B-,8.

@oronrerpru 4eratefi. @orouerpra.recHoii o6paSotrie 6rr"no rloABeprlryro
5i) 4erana raJrar(rvrr(r4. Ha Sur. 2 gaua cxerra pacrloJrolneHr{.a rrsrtepeHHblx Ae-
na.neft. ,(rr ueHoropnx uar6o"uee qerfilrx 4erareli 6lr.ru oupeAeflenbl ral(]Ite
zx upr6.nnarrreJrr,Er,re paBMepH. Iloryuenusre HpI4Bbre paclpeAeJrelrl{fi elreprtrIr
gux itzx geranefi, qacrb IrB r(oropblx rprrBeAega ua Snr.5, rtottt6o paa6lrrr
Ea rpn rpy[rrbr.

1.,(etanrn, B Horoplrx EBrro rrNleercff cBeqeHue n.,It'tntrruHo onaaa;rocr 38;
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@zr. 3. I{urercrrnsocr[ rrBrytrenrr.E B r{eErpan],Eoii o6racrrr raira}irtrrirr r paannrxl(punr-
rpax B gnyx (porolrerprqecnux paBpesax a, 6 (cu. $irr. 2)

paclpeEereHue brrcprlr[ u qerrrparr,Hoii qacru raJ]ar{rlHu n Sunrtpe 71,(0 A (}iC) coBnalaer c pac[pe-
AeJreurreM arreprr.il B Surr,rpe V rr 5060 A

0[0 7J0 J00 t00 7J0

@trr. 4. Pacrpeliereurle EEeprrIr B cllclirpe qenrparrnor.i o6.rracrrr NGC 4254 ltrarlerpoM
oxo"ro 10"

BeprutiafibEbhrrr qcJ,Toqliatlrl noHaBaItIi cpc,[IIIIc HBa!.parlrqllbre on]r6xlr ()rpelc"reHrrfi cpfi:.]itro B]raqe,
IIrtfl IllrreflcuBllocrrr ilr]irfq('Iilri] R I aHiI]( rr qrlrJrLTIC. Crrcrxr']. e JllrHrrrr 

- 
paclpeEeireHJre BHeprilrriB

cflerirpax raJ]arir]lH: I - NGC 45(.tl', 2 * NGC 2f (r.3 c(IJ-a('It() [tr], (cru. rcxcr)
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2. ;[c.r'a:rrr (!) rra iiS jlc'ra, rl'ii u1lir,1r,r.1r'rrloii rp]-irur,r), u Iioiopblx \'to]flIro
SalOAOSpIITb CBetICIIIIe liIIC.-loll0;li1 lJ H0oy,;Ifll)HLl-\ 'rII{IIIIfl\.

3. Lertr.rru. Il HoropLI\ Irttr fruHofo cBerleHIIfl r'n3il.
Htrri nr.r;1uo rr: $rrr. ll ucc;icra.llr uFiJK)tIAIr)r n t:o5g rpyIIIIrrpoBlirrBBeB1.

IIr rqser n cpelucrr 5o.'rec ro,,r-v6oii. rIerI B rpvnlrrlporlnar. rrccJCi{oBarrrrrrrx
Ea[{rr paEee r} ra,riItirIIIie Nt}C (i28 t1l. 3ro liacacl'cfl ;{era.rIeI"I, Hali
14r{eIouII-\ fi13oIJvrc Iio}I[oIIC)HT]., 1'A]i Ir .'IrIttteHHr,I\ ee. I'Ia.,rrr.rrre o?HOCLITeJTbH0

6o.rrr,iuoro rrrrc.rrir leta.rrr.ii (r Rcltoflr'rIoii lnrrrccueii u rre5y.-rxpnbl\ Jlr.rHr{fix rlo
cpaBHeHrrK) c NGC 628 rari;rte llo;Iicr 6t,rrs ;1orto.,rHIII'e.'lbHbT\I cBIrAereJrbcrBolr
npr{cyrcrBrrq s NGC 1+254 6orce paHuu\ BBe:tn.

.[,ra ger.a.rreii c ynepenrrr,rrr rr;;5ulno]I I,rB.iryrle]rnn u tfrr,,tr;r1)e ll, uo cnoco6y,
oilr,rcaHHo\ry paHce e [1 ], 6r,rlu oTIeIIeHIJ Bep\Hrre IpeIC.IILI \Iacc Do;Iopola, uplr-
BeAeHHbre B rterBcllroii rpa$c ra6.,r. 3. R aroii zic rtr6.llarle daHrrr pa3lrepbr r,r

.EpHOCTTI BO;IOIlOArrrrr\ /.-IeTa.neii IIO 01'II0[reIIrr() Ii 
'{l)riOL]Trr 

rlerrrpa,rrr,uorl .racrlr
flApaB (frr.rrrrpe 11,. I)trarrep ar'<lii,tacrn 2" :: 2'rr.flpxocrr, ce 17-,2 c HBaA-
paruoii celiyu;tbt Iiyrrl.

Itari nr;1no rr:t ta6"r. il, cartr,Ie 6o.[r,rnlre o5..Iacrn oBcrlerrrrfl Bo]opoAa uN{e-
KIT MaCCbr nOpfl;Ilia H€Clio.-ibIiIII CJ{II}IIIII ,'ra 106 rM6, C&}ILIe C.ra6r,te II NIa,IIeEb-
HIre AeTa,-rrr - N{ir('cr,r Ha rrollflAon }1.rrrr jIBa rleHrrrrre. flcno. ,tro n aroii raJIaHTIlt-
He 0CTL! II NIeHCe \IaCCIIBI{l,Ie SoHI;I CBCtleHIIfI BOIIOl]OiJa, HO'l'OpbIC Ha\OAflTCfl 3a
IrpeAe.,ra\rrr o6napyarerrr'rfl Ha Sororpa{r.rrx. IIpr.r Br,IrII{c,rIeHlrfl-\ ur,r He yqr.rrr,r-
Ba.[r,r BoaNro;rinoii roruioii crpyxrypbr BoAopo.[rr,r-x o6paaonanr.rit, r. e. a{-
{exra c}iBarriHocl'rr, rr lror.rrr{ [o,rry.IIITIJ n 10-50 pa3 ailBLrtrleHHbre r{accr,r Bo-

AopoAa. Ec"rr,r uprrnrrrrr Bo BHrr\faHr,re aro cl6croRre.rrbcrBo, To oriairterc.E, tITo

BoAopo,{Hhre Ilera.rnr ra.rrirrirrrtir.I NGC 4254 rIrICIor \IilcchI or Hecxo.rrL}ild-\ eArr-
rnq 10r -116 rr \Iel{blre, r. e. roro ,Iie flopflilria, tlro tr{ s NCC 628.

IIa $r'rr. (1 upune4cno pacrpeAe.-reHr{e LI l I oS.racreii no paccroflHrrro or
qenrpa ra.rrArirrrrir{. I-Ia lroir Snrype BrrAHo, ,rro uar.r6o,ree.flprir{e Borrbr r,rourr-
3()BaHHOTO BOAOpOAa rrpocJreirir{BArorcfl or AaneHrr\ o6;racreii go npHoii qeur-
pa.unuoit rlacrrr, rAe orHocr.rre.[brlo c.tra5r,re ilera"'rlr craHoB-rrrcq Hepaa.rrrrqr{\Ibr-

Orrr. J. I'acrtpr,:le.rerrrre aueprIIII B
f n o HT I 

rit \ I I o I.i I )Tr I l, ht \ .1r'Tll.t eI-I ra Jt a I{ :

TIII{II
Cacr.rulul HpvriHaltrr oSoaraceubr ltgreH-
ctrBrrocrrr: I r!rrrlrltax, r,qe Bo3lloE{rro

II3,l-YqCIi IIC B ( ):I()l)( ):la II.lIr (IIC"-IOpola
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<lrrrr.. 6. Pacnpege.rrcuuc ll ll o6.,iacreii no l)lccroflHrrlo

oT rIeETpa raJraHTrrliir

Mr{. B- r,rtrrepBa,rre paccro.surrii or 0,7 Xo 8,0 6rzc.flp}iocrb BolopoAgbrx o6paso-
BaEr{fi cyqecrBerlEo He tr{eH.Eerc.s.

Pa_c_cuorpeur,re {ur. 4 u 6 upr,rnoAr{T ri Ban.rrrcqeHrrro, rrro 6.ruarilre H r{egTpy
SoIrbI H II srrecre oo cflupaJrbrrbrMr{ BerB-rrlrrr, }i }ioropbr}f 0HII rrprrrraAJre?fiar,
trorpyE(e116r o 6o"nr,[ryro r{eHrpa.Trr,Hyro SoHy rroHrrsoBaHHoro BoAopoAa.

Ilr,rno4r,l

1. B qenrpa"Trr,Horl o6",racrr.r I\GC 4254 Ar.raNrerporr orio.ro O,S nnc ffpr{ocrb
lrBrlreEfierca c paccro.rrEr,reM HaH B cpeAHeii raJraKrr{}ie aHa"{oruqHoro Mop{o-
roruqecKoro rr{rra sc [9].

2. B qeurpa"rrbHoii o6racrl4 raJralirr,rxr{ ArraN{erpolr He }rerlrrrre 2 rcnc ua6mo-
AaeTcfl CBetIeHI'Ie 3oH I'roEI4SoBaHHoIo BoAopoAa n FI,, r.rutencLIBI{0cTb ItoToporo
Ee rIeEee 1096 or rrrrreHclrBHocrl4 cBeqeHr.rfl raJrar{rr{Hrr B rrelpepr,rBHorr ctrem-
rpe.

a
aa
.. .t I at'
a a I o-

aa ta 
'.l

tt ,.
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3. B o6nacrflx, EaxoArqtrxc.E AaJree 0,5 xnc or qeErpa, trBryqeEtre roJry-
6ee, ueu s 6oree 6nuerux H qeETpy, qro yraabrBaer Ha BoapacraEue AoJrE
6onee pauuux aBeBA B cBeIIeEEtr raJIar(TIII(u tro Mepe yAaiIeEtrE or qeurpa.

4. Bce Aeran[ raJraKrEHE trpeAcraBJlfiIor co6oft rpytrnupoBxu BBesA.
B 38 ra 53 uayueuuux gerareft ua6mogaercs ua6uroqsoe cBerreuue u ipzrrrpe
Hn, rro cBrAereJrr,crByer o EaJrtrEtrtr raM aou H II. B I za 38 ,qeranet, trany-
qalorrFx B JilrtHvfir Hn, ltomno troAoapeBarb cBeqegue n ue6ynapubrx JItrEE.Ex.

5. Bepxuufi trpeAeJr Macc caMhrx 6onrmux BoAopoAEbIx o6paaonanufi s ra-
Jrar(rtrKe NGC 4254 tropffAxa 706 M6 6ea yteta cxBarr(Eocrlr rlt, BoBMolr(Eo, 6o-
JIee qeM Ea IIopfiAoH MeEbme c ee yIreToM.

6. Cpanuenrre AByx trByqeHEbrx EaMtr raJrar(rtrn oAuoro lropSonoruqecfioro
ruua NGC 628 n 4254, troMEMo ecrecrBeEEo ox(trAaeMblx o6q,ux uepr (6orarcr-
so H Il-o6JracrflMu trpuMepno o4unaHonofi MaccEI B paaBtrrblx ctrtrpanbuElx
BerBfix, rlpocJre?fitrBaeMbrx Ao xopomo Bbrparr(eEEblx fipr(trx r{eETpaJrbEbrx o6na-
creft z r. A.), trofiaaaJro raxrr(e Henoropbre trErepecnlle paarfiqu.fi. I{eurpanr-
Ea.fl qacrb NGC 4254 Ar{aMerpoM Ee MeEee 2 nnc rpegcraBJlfier co6oft 6onrmyro
aouy trouraoBaEnoro BoAopoAa, rorAa l(afi s NGC 628 uanyyelrueBoAopoAa B

aEaJrorxqroft sacru lrolnuo Jrumb troAoapeBarr. Ipyunuponntr BBesA s NGC
4254, fiar( rpaBrrJro, rrMeror 6oree rory6oft qner, .reM NGC 628. Ero BIrAIro
EetrOCpeACrBerrEo tro ftprrBhrNr pac[peAeJreErrf 9Hepr[rr B Irx ctreltrpax tr troA-
rBep)r(Aaercs cyqecinoBautreM cBeqeErtfi re6ylxpnn'rx rnsrlli B psAe gera;reft,
trpaxrtrqeoxlr se sa6rro,qarorqerocx B AeraJrrx NGC 628.

Mnr rcxpeme 6naroflapsH B. B. HuHonoay aa trocrorrruoe BrnMalrrre
x pa6ore, B. tr{. Ilpoutrr(y Ba lrpeAocraBnenue ctrenrporpaMl\{br raranruxu NGC
4254, a rar(il(e A. lI Bpyuc Ba troMoqr n o6pa6orne u troAroroBr{e crarbtr n
rreqartr n A. 14, Jleyrouuot Ba trBroroBJlenre i[ororpa{uii.
Hox6pr 1967 r.
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AHAAEMUfl, HAY}T CCCP
II 3 B E C T I{ fl }i P bI M C H O IT A C T P O O I4 B U II E C H L) TI O B C N P B A T O P II U

Toaa XL' 1969 r'

SOOEHT BI{JIbCOHA B JIIIHIIflX TIOTJIOIqEHtrfl

9, A. B a P ct. N o'-o c tt u il,

Ha cnenrporparnrax trffreu B JrrrErrgx i6253 Fe I, 16258 Ti I r H, ranepaetcfl cMe--

rqeprre IpaHIIqbI IIflTHa B cropoEy luu6a uprr trepexoAe or Ee1rpepblBllolo ctrel(Tpa-R JII{ES]I

ilo*oofalr". 11oxrrurro, r"o'ra6orogaenoe'cneulinue n .lrrrnrrsx 1,6253 Fe I u 1,6258 Ti I
uorget 6rrtr, BhI3BaIro roJrt,fio $otr,moii Irpo3parruocrr,ro flApa trsTEa. Cnerqenne, BbrrrrrcJreE-

Boe reoper[qec1u rro uoAeJrrr ugrsa ]\{luuapa, r(oJrrlqccrBelruo xopoilo corJracyerca c Ea-'
6rrogaeuntra.'Ilo rerrrrrrse crrexleur{E rparrrqbr r I-I. orrpege.neHa Bbrcora o6paaouanltx arofr ,nunnn

EaA trRrEoM. Bncora ot{a3aracb paunofi 740 nx.
Ha ocnosagrrrr pe3ynr,raros'sa6rroAesrrr"r B. (D. rluctgxosa [7] Aenaercf Br,IBoA' qro

troJryregB y rpaErrqrr sipo - [onyrerrr rrMeer croJrr, rrte 6oatlryro [po3paquocrL' r(aK u
sApo.

THE WILSON EFFECT IN THE ABSORPTION LINES, by E. A. Baranousky.-
A flisplacement of the sunspot border 1o the limb when passing fto_m.the continuum to
;br;;iii;; tire is measured'in the Iines Fe I L6253, Ti I i.6258 and H*.lt is shown tLat l"he

ohserved displacement in the lines Fe I 6253 and Ti I 6258 can be caused only by. the large
i*"rpr..rif o1 tLe umb.a. The displacement-calculated on the basis of Mich.ard-'s sunspot
;;A;iHil"goo,1 ug..n*ert uith tlie observed one rllten regarding the magnitude of these
disolacements.-'"ii;;;-;;;n 

determined from the measurements of displacements of the sunspot border
in Hd, tliat this line originates at the height of 740 km above the sunspot.

6n the basis of Clristiakr-,v's [7] observations thc conclusion is made that-the pe-numbra
near t1c umbra-pelumi.,r'a boundatl' lras as lalge transpalency as that of the umbla'

p${err Blrurcona Ea6rroAaror o6n.ruo B lrlrrerpa,IlbuoM cBere. 3ro .EBJre-

Er,re BbIpaE{aeTCrr B ToNr, rrro y rIflTerI Ha Kpalo AI{cHa IUIIpIIEa IIOJIyTOIIE' O6pa-

q,eErrofi Ir JrrrNr6y, 6om,rue urrprrEr,r uoJryreHr{, o6pau{eEHoii x qeurpy.
Cyqecrnyeup, reopul{, o6rxcnarcrqlre sror e{{enr' Ilep^na5 pacJMar-

prrBaer rr.fiTEa nan yrJry6ieHrrfl B BuAe BopoEnrll trrJrlt rap.eJrr(tr. 3{{ert Bralr-
coga flBJrflerc.r{ B arofi Teoprrrr grrcro reor[erpl4qecnl4Nr a${ertou - BIreIrIErrfi

E BIIyrpellHflfl norryrelrll paccrrarpltBaIorC.E IIoA paBET,IMII yrJIaMI'I [11. Bropan
TeOpLIfl I{CXOALIT IIB TOro, qro II.fIrHo L{\{eer 6o;rrruyro npOBpaqHOcTb B lletrpe-
pruroon ctreltrpe l2l. B arot\I c.rlyrrae yBefluqenrle TIIIpIIH],I troJIyreHII, o6paqeE-
Eoft H JrIItr6y, IIpol,IcxoAr{T Ba crrer roro, qro rlbr BrlArril{ rloJryreHb cItBoBE, Be-

rqecrBo flApa ({rI. 1). trc;ru Q.b ecrb IIatrpaBiIeHI,Ie Ha IICTIIHHyI9 tpaHllqy
fiApo - IO"rryTeEb, To BIiIAI{}tafl IpaHIIqa 6y,qer naxoAllrbcfi B IlalpaBJIeHIII{
orbr; S1ecb azc2 - eAlrHrrrrHa.fl olrTl{qecr(afl ToJrrIIa. Aua,floru.rHtrlt o6paSoM

flpo[cxoArrr yr\{eHr,rueur.re utrprrHii rro.rryreHlr Ea rlporr,IBorloJro}I{Hoii cropoEe
Ilflrrra, ec;III IIoJyreHE, B6nIIstI flIpa Taxir{e u}IeeT 66luuyro rrpoBpaqHoCTb.

,{;ra o6txcneHllfl IIa6JIIoAaeMoiI BeJtItILIIIbI a{SeHra Bra"ur,cOnir Hyr+(Ho IIpeAIIo-
irolxrrrrr, rrro flpoBparluocrl ffXpa fipllllepno n 10 paa IIpeBoCxoAIIT Ilpoapaq--
Hocr6 HeBoBilIyIqeHHoiI $oroc$epi,r. Haxoueq, rperlfi reOpIIfl llpeAtroilara-
eT Ha;IIIqrIe Bolipyl sHetuuer'r TpaHITIILI fio.rlyreHll HexoTopolo BoBBr,l[IeHIIfl,
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moTopoe slipaHrrpyer BHyrpeHHroro troJyreHE, t3]. B Hacroflrr{ee Bperr.E Hr{ OAHar4B Teoprrii Ee rrolr{er 6rrrt upllurra onorsare,rbHo.

- Sgecr pacclfarptrBrera, airoco6, rioropr,rrl rrozier [oJrBepArrrb rrJrr4r, Ha-(l6opor, onpoBepruyrr, reoprrm .rpoapa.r*ro-ro rrfirHa. ,{or1l.rriir, qro r,rbr fioJry_-ru;rn uao6pa?fieErre rrflTHa n lrouoxpouarrrrreclioM cBeTe - B rracrore, coorBer_
'crnyrcrqerl qerrrpy HaH0rl-r-ru60 .rruumr uor.,rorqenna. B .-rrrHrrrr nor$6rqr"o"uor'loqeEll'E BeJrtrrR' x [IbI 

.yBI,AI'I]\I Tenepb rpiiHr.rqy flApo - no.xyreH. B Ha-]rpaB.reurrr{ arbr(cw. {rr. 1). 3ro nalpanrerru. orrpeAejr.serc.rr re}.r, rrro o1c1 gcrr,
llxrrHr{rrEa.E orrrr{rrec}ia.g ro.lrqa B .rac?ore .-rrrHrrrr n-or.'rrrqeuu n. !:tx qoarur*"o
r:N.TIUOI1 .TIIHI{I'I TOI.IOIqCHI{,q O1 ,,PAI.TIIIIECTiII COBIIAAACT C IZ,Tariulr o6paaorr, A.[fl npoapaquoro rrrrrra c]reqaercfi rpaurrr(a flApo _
]TO.'I}iTEHb NPI4 IIEPE\OAE OT IICNPEPLIBHOTO CIIEKTPA H .'IIIHIIIT UOT.IIOtrIEHII'I.

C 4pyroii cropoHr,r, ecr[ (z coBla-
AaeT C 0,1, To B JIrrHIrrI [oIJIOqeHr{.FI
a{Senr Blr.nncosa na6.urcgatcR ue
5yner. Ho ec.nrr frflrr{o Hefipoapaq-
uo u a{Seru Bn.rrcosa BoBur,rnaer
cor.'racEo uepnori r,r,'rrr rperberl reo-
DUI, TO C\reqeHrrE lpaHrrr{r,r He
upolraoir4er, a a${eHr Bu.rrr,coua
uy.leT rr\reTb oArrHaHoByIo Be.[rrqrrEy
B He[pepbrBHo\r cneHrpe r{ B JrrrHrlrr
IIOr.rroqeHrrrI.

tDnr. 1. Cxelra
IroJryTeHb

c,Merue'rrn rpa,rrr{6r rr{po - -^-9::1".:Teirblro, 4.1fl BhIflcHeEI{.'

ArrI flpoapar{.ro.o rr"rr,r' 
' tso[poca u [po3parrHocr[ rrflTrra ecr6

lIBa cuoco6a. [Ioxuo ]rojt\rrrrrrr,

riarioii-H,6vAb "rrr,rHr{rr rorJrotr{eHrr" , ,r.,!ffiffi;T:l}|,.}'il.,r, ;t"#11r"r:ireHtrfi a{{enra Bunr,cona. Bropori cuoco-5 - uoryrrro 
".rbnrpo"paMMbr 

co
rqe.rrEro ctreHrporpafta, pacnoro;xenuoii IIo pa,]rrycy Arrcria co.rnqi 

" "ro*_J)ETb ItrI{PUHbI IIOJIYTEIII,I II.-III C}IE4CHIIE TPAHI,IqbI 
'I,IPO 

_ IIOJIYTEHT,.
cr'reqeulre rrfirlra_B cropgl{y;ruu6a B -rrrrHrrrr If, na6.,rrugurr, A. B. cenep-nnrt u B.-Eyu6a [4] nB. xlarrr.rr [5, 6]. Bru aniopu o6nsurqrcr c]retrreErre

TelI, qro Ho o6paayerc-rr BLrcolio _n-xpolroc{-e,pe. flo"ry,1s1rgafi Br,rcora o6paao-
BaHrr.E IJ' oxaaaracr, [op.fr;]ria 2000 r.I,. ^\Iarrn" 

,*6.r*oi1ur, ,unrr,a cMeEe-
E-IIe B Ap-YrI'Ix 6anllrepoBcIiLIr .rILIHtr{.sx r.I B Herioropblx \reTa.I.-rrrqecHlrx .IIITHLT.E\.
f{.rx arnx runufi crreqeur,re ranine o6r.scuqercrr rroBr{[reur.re]r ypoBH.rr o6paao-BillrEfi '-rrrHr'rr"I HaA rrsrrlorr. Bonpoc o rrpoBpayHocrlr [flTHit He paLrorrarpr{Ba"irc.fl.

Ha6.rro4errrrrr rr rr3rreperrrrfl c[erirporpa]r.\I

,{;ra perueru{fl rrocraBJreulrol-I Banarlrr 5r,uur no.rtyuerrbl cnenTporpaMlrbr n.rl-reH Ira roprlsoEraJrr,Holl co"rrHetIHoII reirecxoue ltpnrrrcxoii acrpo$raar.r.recHorl

:6f5pf?roptru c uao6paifierrr{err co.ruqa grraore"porn rr c.t n c gucrepcnefi
v,J.a At .M.tt. u noMoqbro [oBoporHor"r [prr3\rr{ uao6pa;rieHlre cg.lnqa ycrarraB-
.rrrrBaJrocE Tarir.rtr o6paaolq .rro6rr u{e.rrb crre}irporpasa 6r,ura uaupaBJrerra tro
Pl{gycy Arrcna Coruqa. ,{"ra nauepeuns 6br.ulr uur6porru, "rrrrnr{r,r i,OZSf I f," i
16258 A ri t. ocrato'rur,te I'IHreHCrrBI{ocrrr arrrx ",urunri paBrrbr coorBercrBeHHo
0,40 u 0,65. xlrr crreql{aJIbHo nr,r5pa;ru rrtrnu\t yrrepeuuoii rrHreHCrrBEocrr.r, qro-
6rr ncx;rroqr,rr., B.,'r{.rl,r,re xpouoc$epbr Ha cMeqe,rre rpaHrrr{br fr.rrr'a.

BbIITT TAIi[iE IIOIYqEHI,I CIEKTPOTPA\I\IBI II,fTTEE S [THI,U{ FI, g,rA BhIflCIIE-
'sr{.E Borrpoca o B.rrr.lflrrrrlr rponrocQepbl Ha c\rex{eHrre rpaHIII{6I II.grHa g arotl ,ufi_ftrII.

Ha6nrolenilE o-\BarhrBaror nepr,ro:1 c rrrc,rfl no uondpr, lg6T r. Bsr,rrr rrDo1re-
peEbrcreHrp_orpalr-\rbr36nareHB.-urHrrn.\ 7.0253Ar'* f ui,625BAr.i I";;;;;-
POIPAMN{bI 1B UqtEH B,JII,IEIII{ HO. IIAIHA, BOIXEAIIUE N O6PA6OrriY, I{I,ICIOT AIIA-Merp fiApa or 7 .qo 21" no r[arrepeurr.rr\r rra Harrrrr\ [.[acrr{Hria\." Barrcrrr,rbc"r
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(Ilttr. 2. Cnenrporpanrra firrrga B Jrr.rurrrr Fe

B JrHHrrflx Ilsrrro cMcrqcHo B croporry

I 6253 n Ti I 62J8
rIIMoa

cpeAHero paslrepa IIflTEHupeArrero paslrepa IIflreH or paccro.EHrrfl p or qerrrpa Ar{cHa Her, r. e. B rleHrpe
AITCKA II }, JIII}I6A HA6JIIO]iT,]IUCb [I,[ITHA ts CPEAHCNI OAIIIIAI{OBOTO PAsN{EPA.

ftaprrua clreqeHlrfl rpaur,rq rrflrEa B "rrr{Hrrfl\ },62534 Fe I u },6258 A
Ti I roxaaaHa rra {ur. 2.

tr{aueparr, tlerlocpeAcrBeHHo Itrupr,rHy rro,rryreHrd oHaBaJrocb rreBoBrro;rtHbrtrr,
noroMy rrro rpaHrrqy sApo - lo.ryreHb r.r rpa]rrrrly rroJryrerG - $orocsepa
EeoOxoAI4NIo crll{Marb c paBHbIlII{ Dncrroarrqr{flMu. fIoDToMy rlaNrep.rlJocr, cMe-
qeHl{e errlr rpaElrq Il "rrr{t{r4gx [orJ]oIrICHr.rr{ [o orrroucHrrro !i HenpepbrBl{olry
cleHrpy.

Cnerqeurre rpaHr{rlbr r.ra}repflirocr, rra Jrr{r{6oBoii cropoue [.rrrrra ( A1) lr ua
cropoue, o6paqeuuoit rt rleur.py (Ar). 3arer{ Bbrrrrrc"rrfl.rrocE, cpeAHee (A) ua
trepBoro r.r Broporo r.rBMepeHr,rr-r, r. e. A .: (A, + Lr)12. Sror cnoco6 ucHJrro-
qaer or[u6rir.r, cBflBaHHbre c 6ororpa(Pr.r(recHuMu a06eHraN,rr4, 0IIIu6HI{ HaBeAe-
ElIfl Ha rpaHr]rqy u r$Sertr r{Br{erreHr,rfl pa3N{cpoB uflrHa c Br,rcoroii. (,{ericrrue
repeqfic.rreHuux er[$enroB r{a A1 u A' paBHo no a6co.r]rorHofi Be"rruq[He, Ho
trporl{Botlo.loiil{Ho rro BHaHy rr [pr,I Brrlrrr{cJreHu[ A rtcrilm.raercn.)

fpauuqa flIpo .-- uo.rryrerrb r,ra\repffJracr, ts "irrlHr{flx }"ii253A Fe I, },6258 A
Ti I ra H,, rparrurla rro.'rvrerrr, - {oroc$epa - roJrL,Ho B JrrrHr{rr }"6253 A
Fe I.

CneHrporparrrrr,r tr3\rcpeHbr Ha NrrlnpocHorre \IriP-12. l)eay.nsrarr,r upeg-
oraBJreErbr rpa$ra.recrirr ua {rrr. 3-7.

PeeY'rrl'rarr'r II BLIBoAIT

Ha Srrr. 3 rt.r.r^anrr.r norra:lana aitBr{(irrt{ocrl A (p) jl.rrfl rpaHtrrlbr flApo -Io.rlyrelrb B .rlrrHrrfl-\ 1,6253 A f'c I ({rrr. 3, a) u }"6258 A fi t (snr. 3, 4. Sgecr
p - paccroflHr4e or uenrpa Arrcna B Ao.r_rrr paArryca. Itpy;HHalur ua Sur. 3, a
raaoSlla;xenLr ycpeArreHHr,re BrraqcHrea A (p) . Ycpcgueunn rpoBoArr.rrrcb B r{H-
TepBaJrax Ap : 0,1. Pacc.rl1raerr BaBr.rcrrrrocrr, A (p) reoperr{rrecH,r AJrfi
r\{oAe,rrr{ trposparrHoro r.Errra. cneulenr,re A oupege.rraercrr orpesHoli- acJ ($ur. 1),
ad ! a2c, (rrrr cuutae\i, rrro rranpaB.rrcHrrn ab u a, b, nparirriqecHr.r .ou.riqaro").
Oueen4no. L,: ad: azcz sin 0 cos e : a2c2p{ 1- pr, ec"rrrr 0 - yro.rr
IIgd{Ay Jlyqo}t BpeIrI{rI u rrop}ta.rrbro H floBep-\Hocru. ]le;rn.rr.r:r.a azcs BaBrror,rr, Bo-
o6qe roeol)fl, or p. Rrr,rr,rc.,re:llfie azc. (p) nponanoilr{rcfi rur*ror-o6paaoru. flna
AaHEoro p : sit 0 6eperr T : cos 0 z ;1.na aroro T nrr6r,rpaeu coorBercrByro-
rqylo Be.firrrtoy h (uo aanr{cralrocru tr (h) pa gaunori \,roAe.rrrr r.Errra; h - tu-
rreituas r",ry6rana) . 'Ior,qa a2c2(0) : hlcos 0. 3au1rc1ruocrr, A (p) - arcrp{]-{
paccirr4raEtraE AJr.fr MOAeJrr4 N rlllrapa, troHa3aHa na $ur. 3 nplraoii 7. 3aen-
crrllocrb A (p) : arcrp { I - p, !\rrtr a2cz .: const, : 2600 x.rt uao6pa;neua
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I
3tl

404tq2 qE toP q2 o,v 4f 4r uf
Anff rp1{r-Ilhr-44p9 - IronyreEb Arrn rrlrllrrft Fe I 6253 (a)

tr Ti I 6258 (6)
@nr. 3. Sanucauocrr A (p)

r(plrBOfi 2. 3nasenza a2c2 : 2600 nru coorBercrByer lrer(oropofi cpepueft trJror-
EOCTr( B Ir.frTrre tro MoAeJrrr Mrruapa.

Paccuorpulr renepb Botrpoc o clreqerrr4rr rpaurrqbr rrflrHa BcJeJCrBr,re rro-
Bbrltregrrfl ypoBu.fl. o6paaoBaH[fl i]rrurrrr rror.rroxleHr{r. llycrr, rrflTuo Syger ne-
trpospaqHburt (paano ro trpoBpaquocrr{ {oroc{epe), a Jrrrur{.a trorJroqeHr4fi o6pa-
Byercrr n xponoc{epe lra Bbrcore h (Srar. 4). B erou cryqae ueupepururrfr
ctrexrp o6paayercx rra ypoBEe .4.B (rpauuqa Me)fiAy iforoctfepofi r xponoclfe-
poft), a Jrunytfl. trorJroqeutr.s - Ea ypoBEe A'B' Ea Bbrcore h uap, AB. Cueqe-
ure 6yger paBEo L: h sin 0: Dp. Saaracralrocrr A (p) : hp l,ls. h -: 2000 r.,r troxagaua ua ([ur. 3 rplraoft J.

Taxult o6paBoM, AJrs trpoapaqHoro tr.srrra n Arrfr. trJrorHoro trffrua c o6paao-
BaEEeM JrtrErru trorlroqeutrfi B xpoMoc$epe uolyuaerc.E paara.E BaBEcEMocrb
A (p). ClegoBareJrbEo, xapaxrep BaBtrcrrMocrr A (p) troaBoJr.Eer EaM ycrauo-
BrrTb, Kar(arl npuqtrEa BbrBbrBaeT cMeqeHr4e fpar{uqbr tr.ETEa.

@ar. 4. Cxeua cruerqeuurr rpaEuqf,l
,Apo - troJryTerrB Ars cryqaf. Ror-
Aa rrfiTEo EenpoSpaqEo, a JrrEu.s

o6paayerca n xpolroc{epe

Ha $ur. 3 rra4no, rrro Ha6JrroAerrr.r.s r{e Aarcr npflMorlrHei'ruoll gaBrlcrrMocrrr

or p. flo xapanTepy BaBucr{}rocrr{ or p Ha6"{roAeHrr.s 6o"'ree 6rnaHrr H Iipr,IBbrM

I u 2. 3naqurelr,nrrfr paa6poc rotlelt o6:r.acn.sercs He ro.lbIio t,inrl6xartr
sa6rroAeuurl u uaueperrnii, uo r/t rell, rlro c[IeuleHlre rpaHI4I{bI A aasrcur n
Harioii-ro lrepe or BerLrrII{Hbr rlflrHa - 66"nr,ruue r.srua B cpeAHe\I ltrleIor
6otruree cMeqerrr{e. trlcuo"ubeoearb rrrrrHa oAr,ruanoBoro paaNlepa nliaaa.rlocb
EeBogMolr{Hr,r}r BBrrl{y orpaHr.rqeFrHoro HoJrr,rqecrBa }IaTepuana na6rrc,].{eHIIII.
3aMerulr, rrro HaAeiriHocrb r{Brrepenrrii ee;rn.tnnu A oI(I{HaIioBa ;I.l,r J,a3iluq-
Hhrx 3HaqeHlrii p, ran rITo }rtrI€rlbttreHlle, Hanpl'Illep, A g"rn (l l il.b Her-It,3.a

O6t.ncuurr yxyAmeHIIe\I I{.iItr{, uao6opor, y,-IyrIUIerrIIelt nrrgrtlloit }iapTIIIIhl
or\{euleurr.s. C"uegyeruNlerb B BuAy, Iipo}Ie roro, rtro;I.lfl p > 0,8 ltacuta5 no
ocr a6cqrrcc .fi8,'r.fleTcrr 6olee c;rtarltNr, rl0l{ A"-rfl p < 0,8.

Tattrau o6paeorr, NIrrI Bari.rllorrileilI, 111'61 nprr.rtrnoii crletrleullfl rpalltiltlJ r.arlra
.aB.rr.rlerc.rl 6orr,rua.s [po3parlHocTL rloc"rle;-tlterrt. ]lolee roro, rIo;Ie.l], llJ]oBpas-
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Eoro tr.flTrra AocrarorrHo xoporuo o6r,g.c-
lIfler BeJruqr{Hy cMerqeHra.s A Honlr.rect-
aeEEo.

,{aunsre no rraN{epeErrfl }r rp aHr.rqbr rro-
.rryrenb - {oroc{epa (},6253 A ne I;
rrpeAcraB.:reHbr Ha $lrr. 5. lla cpanueurer
Teoperuqecxrrx BeJrnqr{n c na6;rro4ae-
MEIMI{ MhI IIpr.rXOAr;rl[ n BbIBOAy, IITO IIO-
nyreHr, y rpaulrrlrr c tforoc$epoil uneer
IrposparrHocrb, paBrryro nprrrrepHo npo-
spaqtrocrlr HeBoBrryqeHnori $oroc$eprr.
n{,a"rree, }ILI Br4ArrrI, rITo crlelqeHrre rpa-
Hr{rlbr rroJr_yrerrb - Soroc{epa r{arro rro
cpaBHeHr,rm co crlerqellrlerl rpaHr r{bl rrA-
po - no,flreur,. c.negoBare"[b]ro, cMe-
rqeurre uoc.regueii rp aHrrr{ r,r p :18 rro rro \rc -
seHrrro urri)r{Hrl rro"rryreHr,r. C lpyror'i
cTop oHbI, II3\IeHeHI{e I [r{pI{116I IIO,lyTeIrII
no ua6nro]eHr4rrlr ar[Serrra Br.r,;rrcona
B rrHrerpa.lLHor{ cBcrc t7l cocraB.[rr-
€r orioJro 2". ?ra Befiuqr,rHa npr{NrepHo
paBHa IIOJIyqeHIILIM IIaNIU SEaUeHLI-EM
A. Taxrnr o6paaorr, [pr,r [epexoAe or
EenpepbrBHoro cnelirpa ri JrrrHrrr{ [or-
r]IoqeErr.fl III4pLrHa no JIyTeIII{ Lr3},reHrIeT-
cfi IiaH paa Ira croJrlno, qro6rr cBecrtrr
a{{exr Blr.nr,coua H rry,rrc. Ho uepexo4
oT rrenpepbrBHoro cllefirpa K JrrrHrrrr
€crr, rrepexoq or 6omruoii upoapavno-
crr{ I{ MaJror"r. C.rre4onarerrrro, MBr ilro-
,fiell BariJrrcqr{Tr, qro 6o"ur,uran upoa-
paquocrr, ffBirflercq upreuranoii a$r[er-
Ta Blr;rr,coua.

Pacclrorprau Borrpoc o crrerqeHr{r{
rpaHtrr{r,r ffApo - tro,,ryrerrb n llrnura H,
($lrr. 6). Ec"ua Ho o6paayercr B xpoMoc-
.$epe.ua Br,rcore h, ro cr,reuqeHrre rpaHr{-
qr,r 6y4er paBrro

An. (p) : azczgltf*f -1- tp.

34ecr, fiepBoe cJraraetroe coorBercrBy-
er cr{eqeHr,rrc, Br,rSBar{HoMy npoSparr_
IIOCTbTO IIflTHa, a BTOpOe _ cllerqeHrrro
Ba cqer roro, qro H* o6paayerc.rr B xpo-
uo$epe r{a Bbrcore h (Sar.7). Bellrvlr-
ua Ai1,, (p) useecrna rae rra6Juo4eur.ri:r n

I:1,; a2c2p [1r-7 rarir*ie lraBecrua
ua sa6"'rroAeuni,i s .rrrar,rrr ?r62b\ A Fe I
n.un 1,6258 A fi t (4.,ra uo.uy,reEr{n Ko-
JIU {eCTB eIItrbIX p es y"rrLTaTOB NIEI I{CtrO JIr,-
BoBaJrrl roJrbrio Jrrzrrrrro i,G25g A n'e I
xax 6olee cralluyro). Taxnu o6paaoll,
MbI IIO}HENT HA[I4CATb

Au* (p) : Au" (p) * hp,

42 qt 40 4t l,o f
@ur. 5. Ha6rrogaclrar ;;aaucunocru A (p)
fiJrff rpaunqbr rro.rryrenb - r]oroc(pepa 4la
rr'rsrrrr Fe I 6253 (rounr) rr aanncnttocrr
A (p), rrrvlrcJreEEafi reoperrrrrecfirr AJrf
rro JryreErr, lruero qe ii trpo 3 pa quocrrr Ee Bo3-
rryqcnuoii @orocrlcpsr (cn:rorrnar anuun)

I

I
t? 

ll

0
t10 4( 40 48P

aDnr. 6. Ha6.uro4aeuar BaBucrrMocrr A (o)
4,ra Ho (rovxu r fipuBafl 1) r ra6.,rroqd'el
Iraff 3aBucrrMocrr A (p) 1.,r" Fe I 6258,
fionyqeErafi rro rorrxaM ua {zr. B, a

(xpnnaa 2)

@nr. 7. Cxena cueqenufi rpaurrqhr EApo-
rroJryTeEb Anfi cfiyrrag, KorAa tr.aTEo trpo-
3pasEo, a JruErrfl o6paayerca axpolroc(pepo
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rAe Ar. (p) - crllelqeHr.re rpaHrrrlbrno na6.urcqeHlr.r{rl B.-rrrnr{rr 1"6253 A pe l.
OrcroAa lroixelr nafiruhp u garee h. Ha {ur. 6 HprrBafl 2npegcran"r.Eer aHaqe-
rrun Ap. (p), no.rryqeHrrbre Ha ocHoBanlru ua6lroAeHHr,rx rorlex ([nr. 3, a.
Ile.uu.rraun hp : Lrr" (p) -Ar," @), h, h"n gaRr,r n ra6.ruqe. NI' lonyuu;ru
l4o - 749 /i.r,, rrrotrreubrrre BnaqeHllfi h : 2000 r.rr, Iioropoe Aalor A. E. Ce-
rrepnr,rri u B. Byrr6a n [4] u B. Nlarrrarn [61. O6rxcuserc.fl Dro rerl, qros [4]
trr [6] ne yqrrrbrBaercs rlpoapaqHocrb rlsrna - c]Ietr{eHlre n H, rprlrucblBaer-
('.8 ToJrbno B.rrrrflHlrrc xporuoc$eprr, Yqer npoapaqHocru nflTHa IIpr.IBoAtrT H

ylreHbrxeHtrro nr,rcorrr h.
Peaynnrarst olpeAe-'reHufl Br,IcorLI o6palonaHur flc uaA

0,3
0,4
0,5
0,6

0 ,40
0 ,45
0,48
0,53

I,33
I ,12
0 ,96
0 ,88

0,7
0,8
0,9
0,95

0,55
0,75
l,(,r5
| ,22

930
780
670
620

550
b0u
820
s00

hcP:llo ';n

Ha ocuosaHr{r{ Haruux na6lro4euuii lrr,r ae }IoE(e}I Errqero cfiaaarb o trpo3-
paqEoCT1a IrOJryreHII y IpaHIII{bI flApo - no,IIyTeHb. ,(r4- pemeul'Ifl srorg BO-

irpoca o6parralrcx H ua6nrogeulr.slr B. (D. guctqliona [7]. flo gauur,lu aroro
aBTOpaflApOntITHaI{CyNIMa IxupuuIIoJIyreIIII, O6parqeuaorl n lulr6y u H.lellr-
py ArIcHa, rsln[esa"rcrrIiaK cos-0, r. e. D\lDo: cos 0, ll2 (Brl Bo + B2l Bo):
.: COS O; A4ECI DT, DN _ IIONEPEqHIIH flAPA,IIsMEPEEEOTO BAOJIb PAAIIYCA AI'I-
(lna U BlepneEAIIHyJIflpHOI\IHanpaBJIeIIIIll, Br, Br, Br, 

- 
aIIaJIOII{qEbIe Be.rIIl-

rrr4ur,r AJrfl nneurueii r.r Bnyrpegrrer't uoryreulr. Sror peayilbrarroBoprlr o roM,
rrro rrpor{cxoArlr CMeqeHIae rpaHI{IIbI fiaK Ha cropoHe x4pa, o6parqeunofi x
;rnu6y, TaH I4 Ha IIpOTI{BOIIo.TIOiHI{Oii CrOpoHe. Cregonarenr'uo nOJIyTeHb y
upaglrqbr flApo - [oJIyreIIb u]Ieer Tal(yrc H{e npOBpaqHOCTb' I{aH II n4pO. Ec"ur
6rr uOlyrent,6rrna BAeCLIIeHee IIpOaparIHa, To cNIeq,aJIaCb 6bI To"rIbI{O rpaEl'Iqa
x4pa, o-6parqeHHafi n nulr6y. Tor4a rrMeJro 6r,r uecro coorrroureHue DJDo<
.( cos 0, ll2 (Bl Bi + BzlBt)) ) cos 0.- 

Pearclrlrpyeu ociosH"re nirnoqrr: 1) aS{exr Bu,rr,coq_a nbrar,Ieaerc-fl 6orb-
rnoil upoapaqnocrrrc nflrHa; 2) g'rrn HoJrl{qecrBeHHoro o6tscueuus BeJr[qunbr
cMeqeHr{fl IpaHtrqbl flApO - IIOJIyTeHb I{OASJIb Xlrrruapa IaeT \op6lrue peByilb-
rarrr; 3) Br,rcora o6paionaaux I{" ua4 rlsrHorl paBHa 740 xtt;4) no;ryreur, y
|paHr{qbr flApO - IIOJIyTeEb I{}Ieer cToJIb }I{e 6O;rr,uryrO npoapaqHOCrb, IiaH I4

ngpo nnrua; 5) nonyreHb y rpaErrr{br rro.rryreHt - $orocsepa rIo npospaqEo-
crr{ paBHa IreBoBMytrIeHIroI"I {otoc{epe'
Ilon6pr 1967 r.
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' 1969 r"

IIO"]E CHOPOCTETZ HA AByX _ruOBHflX
B I,IIOTbCI{OIT IPyIIIIE 1966 r.

C. n, lonuercN

I'Iayu9111 irl.leDble cHopocrrr n 6ucrpopa3nrrnasmerics axrrrnnoii o6.nacrrr, nounrrxmeftEa rucfie 4.vl I 196(i r. 3anucu .r)'qeRhrI cnopocrei.i "ru,r,,rr'.rui . 4 no 7.\. lr'*,, r,,oiinn*xarnurorpa(pe oAHoBpeMertro u gnyx ;rnnn.nx:'i,J-.2j0 A F;i;i.ui.-tjzlz'a'c" i. 
-il;i.rl:;;;;; 

.r;qellblx cHopocreii noxa:a.no, uro paiiorbl. B ltoropblx criopocrx sa o6orrx )'IlorlHq\ r1\{erg
?ITtl^t:l1:.la-nPaBreHur' no rrrrolqalu sanuna;rir 8596 ri 6o;ree nceri aHrirrnofi o6.racrn.rrlru lJo3H]IltHotseHltl'l rrflTeH l]oqrrl Bcfi aHTrIBHaq o6.uacrr, 6r,raa ltaRqra on].cliamnlnMc,ra3olr 1I criopocrb orr)'cl{aHrlfl poc.'Ia c nucororl.-I(orAa arirlllrHarr o6.lacrr pa3Brrjrilcb, c}io-pocrrl lroA'6erl.l 1I ofivcHarrllfl ra3a Bo;]poc.rru fla o6orrxiypourr,sx. ]Io rra or*o"r, ] poBHc On],C_IiaHIIe ra3a lr.rro 6r,rcrpcc,y rrL,,\r Ira trepxutrrr, a n,r4r,tJrr, 

"ao6opur, 
,*r-raarrororio 6r,rcrpeeHl Bep\Herl ) liolrHC. Ho;r[i[rrrlrrcrrru Hol)pe.-rsurlr Nrelr{n} cKopocrrlur lra parHrJr\ \.lroR1flxr\reHflJ'ilrcrr co apeircHe_\r. flo uepc l,a,rarr.rris aHrrrrJHol-r,,Orr.riii.,ii, O,,iur,.,ii,,r.ri,.pl,ii,',n,,oI\rarHrrrrroro no.T g mx{trpir_tr-o.'Irtpr(rcrIt ra3 otrycHaJrcrr, a ceBeprloii no.napuocur - ronHrr-

ll1'1"1: SolrIruc trorepeqErre MarHrtruf,Ie nora conna4aJrtr B ocroBrro" 
" t'utoriur" ";i;;;-EIIE IA3A.

THE VBLOCITY f'IELD ON THE TWO LEVELS IN THE ACTIVE REGION OFJULY 1966,-bv,s. 1. Gopasvuk.- it,..udirit"locitiei i" tri..rpiiiv developing actir-eresion, which anpca.orl on tire sola' rlisc on jrtv-a, igoe, rrri" rr.liil'tudied. Tlre reco.tlsof radial vetocifies rver e marle .il;id;;;u;ilii" u,, r. i il izso i;;t" | L 6102,7 A tinesn'ith the aid-of magnetograph from July 4 td fuly i 1i66.'i;i.";t,;; itat ilre radial r.elo-cities on both levels lrave tlle same sign in theareas coveling over 8590 ol the l.hole actir.eregion' AI the appea'ance oI spots gises are descending;l-%;i;ji;i;. tbe actire.egion.Thevelocitiesoidescondingg.'t"ri"'"i"r.-":ltr.the lreight.Tlrerelociticsnfascendinsand
descending gascs are incrcasing ar noiii ieioti, ,rt,en tT,. n.tj,*,Lgion derelops, but tlrevelorities t.rl tlescerrdirrg.qases are Irigler.it tl,e r.rie,.l.i.i,'ri,iril,.r."o 

"i;;;riiir;";^.;;are lriglrer at llre rrpI6'1; lt,rel. Co.r.elStion coefiicieri. t.tiil*"ifre'i.i'lociries at rliffe'orrtler.ets are var'f ins * itrr time. \viilr ure acrive region a;;"1;pl[, ;;Jr";;A;;";,iaiir? "i,1.more irn(l mor'o par'rs of trrc rt'gion orcrr.pied by rlre'mrgneri'c iici,i"i'i,,uur polalitv antl attlre samc timc gases a,o a.ce,ili.rrg irr the paris titlr rfi" rnoe;"iit j;"ra oi i,;;{i,';rfulir;::Sltong transvetse magrretic fieldsloincid.'on il,esJrolelitlrilr" ..r'ir oi a"..unJi,ig;^.;1":

I{ nacroaqerry Bpellerrtr lt}Ieerc.E 6o.,rr,uroe rrr,rc,fo pa6or rro qccireAoBarrrrro
trO"TI.fI CIiOPOCTCii HAH HA OAIIO}I, TATi U EA PAsHbIX YPOBHEX B AI{TIIBEbII O6.1A.ct'sx' B ocHoBEoil{ BCe oHI'r Brlrro"rlner{hr no r{arepr{aJrar\r, rlo,rryqegEllr{ c rol{o-qblo Marrrrrrorpa+a, orrncaErroro n [1], tro3tso.rr.frroqero [porr3Bo4r,rrb Sanrrcrr
B PASJ]IIIIHI,IX "TIUIIIIgX TOCJIEAOBATEJIbEO. OVCNU4UO, rITO B 

'TOM 

CflYqAE CPABEC-EIIE AAIIH6IX' B qACTHOCTII IIO IO,Irc CHOPOCTEfi IIA PAsHhI\ YPOBH,flX, CBfisAHO C
TPYAIIOCT'IMU. OH],I B OCHOBEOII BOaHIII{AIOT II3_3A PAsHOBPEMEHHOCTII 3ANI,ICEfirr r4x rrer(oroporo npocrpaHcrBerrHoro HecoorBeTCT;nA (ue,ur,sa npoBecr[ ;IBarrocneAoBare"rrbrrr,rx paspesa crporo tro oArroMy rr rorry *" oru"ry). cor;1auue
Hr#::11 .]arHrrrorpaaba aBrouarrrrec^rr r4c^rrorraer y^aaarrHEre rpyAHocrrr.5 ttpbrrrcHori acrposrnar{rrecKor"r o6cepBaropnn gnofiuoli ,ru"rrrorpo4 pa6ora_er c cepeArrur,r 1965 r. on noano;rrei o4rronper\reErro perr{crprrpoBarb }rargr.rr-
HhIe rro-Jrq, ayvenori cHopocrr.r r{ .frp}(ocru no ,uro6rrlr g"y, &a*rpaJrr,r{brrf ,1rr-.a r,w [2].
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llalrveurae troirfi cr(opocreft na AByx ypoBEfix B arrtrBgrrx o6nacrsx, BatrucE

KOTOpLTX CAeJraEbI ua gnOfiuOU MaIEuTOrpat[e, n aUau[renrsOii CTetreELI MO-

,neT trpoJIIITL cBer rla trpoqecc BoBEIIT(EoBe}Jfrfl fr paBBtrTLIE aKTIIBEBIX o6na-
creft.

3,qecr [ccJleAyerc.E rIoJIe ilyqeBblx criopocrefi Ea AByx ypoBH.Ex 6rrcrpo
paBBtrBaBIIIefic.s axrzsuoft o6lacrlr. Anrnsna.a o6;raCrr BosIIIIHJIa Ea AtrCfte
4.VIt 1966 r., rr yg{e B aror AeEb B sefi 6sr"tu Ee6oilbmfie trsrlla 11 tropbl.
It 5.VII tr.arga oqeHb cr{Jrbgo Bbrpoc.rru tr rrx troilyrerur o6te4llHlrJll{cb B oAEy

o6rqylo. B uocle4yroq,ue AEI{ afirIIBI{a-E o6nacrr ral{xte oqeHb 6ucrpo MeEs-

Jracb, r{ 7.VII s uefi npouaor.rra rporoHHafl Bctrblltrna. IIo PFP ulrponoft cerrro
crauqnfi 4.nx arofi anrr{Buoil o6nacur r.r nporoullofi scubrurnlr tro"lyqen IIoKJIIO-
qrrreJtbrro 6orarnrii Nrarepr{aJr, rr B r{acroflIqee BpeMfl BanoEqeHa ero o6pa6-otna.
B qacruocu,I, u3yqeH[e paBBr,IrIr.E axrrrsHofi o6nacru [poBoxl{Jrocr n [3], a

ee MarErrrnrtx uoreii - s 141.
SaUnCr,t IyIIeBbIx CXOpOCrefr, IIaIHIITEII\ nOlefi U flplioCTII aHutsnOft O6-

.Trircru npoBoAtrJrrrcb HaMLI c 4 no 7.VII 1966 r. Hau6o;ree IIoJIELIe AaEHhIe tro

JyqeBi,tM criopocr.Elr IIoJryqeHbI HaNI1I Ipr{ of,HoBpeIreHHoI"I SalI{CIr B JrffEtrflX
1,4,250 A pe t-nX6102,7 A Ca I; 4.Vil - o,qua cepl{n 3auncefi, 5.VII - o4ua,
6.VII - ABe IIocJIeAoBareiIbH6Ie CepI{I{ (e xouqe nepnofi cepIIII ilpotr3olnJla
Botrr,rrr6a 1 b) u 7.VII - o;1tra trocJle uporonnoit BCtrLI1IHI{. }ta.uu6ponxa ny-
lIoBErx cnopocrefi s o6e[x JrtrEufix Br,rrorHeua tro Batrrrcl{ cI{rHaJroB Ira Bocroq-
EOM tr satraAEOM r1pa.f,x CO.rruqa, HyrenaX il7.g,ufr JIOI(aJIbEbIx flyqeBblx CKO-

pocrefi uponoqu.raib rlo MeroAy' rrpeAJrolr(eEnonry r - [5 l, c rotlEocrblo
..-t_80 nlcin IIIWnI trpu aatrEcfix JryqeBbrx cnopocreii, o6ycnonneuEbre B oc-
EOBrroMABr.r)r(eEr{.rrMtrBo3Ayxa B crrenrporpa{e, Aocrrralu -l- 80 n,lcen. - ,---flpunreprr Hapr rIoJIrr fiyqeBbrx cnopoCrefi n anr:l1snofi o6lacrr 4 u 7.YII
1966 r. upr"egeur [otrapEo na {ur. 1-2. }geu, EyJIeBLIe JItrEI{E cnopocreft
.orMerreEbr rtrTpuxoBoft Jrrruueft. Curomurrruu rounrrMr( JrrrEr4flMu rlpoBeAeEbr

aEaqeEE.E cHopocreft 150 rulcen (5), 300 nlcerc (10), 450 nlcen (15), 600 xlcen
(20), 900 nlcen (30) u r. A. Pafiosrr troAbeMa raaa saltrrpuxoBaubl.

flouapuoe cpaBueurre fi apr troKaBaJro xopomee HaqecrBeEuoe coorBercrBl[e
IOJr.E c11opocrefi B al(rtrBnoft o6naCrr Ea O6orlx ypoBIIEx. ParlOurr, B I(oropblx
c,Kopocrr4 na o6oux ypoBn.rrx r{MeJrE rlporr4Botro"rroxtnoe EatrpaBJIentre, saEr{Ma-

Jrr{ tro trJrolrdaAtr Bcero JItrInb 15ls u MeHbIIIe (cnr. {ur. 3). B ocralrsofi sacru
66uacrra, cocraur"roolefi ro trJIoqaAIr B5o/o u 6onrure, cnopocrtr Ea o6otrx
ypoBnflx uMeirrr oAtrIIaI(oBbIit snan (uo4teu, ouycxaurae). Ha xaprax rax?fie
I\[O]I(EO BrrAerb oqeHr, clr"Ilbrrrre IrSMeEeEI,rfl IIOJTx CHOpOCT:eft CO BpeMetreM.

Tax, 4.VII, HorAa na6.rrroAa;rucb ro,{blto Ee6orbmlre trffTEa trtropbr, troqrfi
13cfl ar{rr4BIIaR o6tacr:r 6rua aausra uoJIeM cxopocTeit, yKaBbIBaIoIqIIM Ea

olycnaur{e raaa. Pafiourr c troAte\roNr raaa pacrloJraraJrtrcb B ocI{oBEoM
ua uepll{eprrrr a(rr{Brroli o6.rracrr n aatrr{r\raJrz ee rlaJrylo qacrr,. MaHcruuart,-
ubre cnopocrtr otrycftaErlfl I( troAbeMa raaa Ee IIpeBbIItratw | rcrulcerc. Ho na
r:le4yroq,ufi aeur (5.VII) uone cnopocrei{ yx(e CraJIo raItuNI, KaI( AJIfl paBBI4-

'roft anrr.rnnoft o6lacru. IIpr eroM BEaqr{re.rlbtro BoBpocJrl{Mar(crrNraJrrrEble cHo-
pocrr{ ouycnantrfl r[ troAbeMa raaa. B uoca:re,(]rcI{Ire AEtr troJre cnopocreft Tanrr(e

.r3r{eHflJrocb AoBoJrtEo cr{JrE,Eo. B .racruocrll, o6paqaer Ha ce6fl BETIMaEI/re rtaMe-

sexrre cxopocreii B aKTIIBIIofi o6lacrn, ua6.,rroqarureecs 6.VII (cu. tfur.3).
3ro nalreueHrre coBrraJro co Bcrrbrmnorl, noauunuefi s KoEqe uepnofi 3aflflcrr. rI

KaqecrBerrEo rloArBepx(Aaer pesyJrbrarbr I5-7].
Heclrorpx Ha ro, tlro rrettAy uoJrerl cnopocreii Ha ypoBH.Ex o6paaonanur

",rnsuii ),"5250 A u 1,6102,7 A (cpegnuii yponeuro6pasonanran rrrr*vln f5250 A
Fe I .rrexurr [prlMeprro Ha 260 H"v r:rn]tr.e cpe.qgero ypoBgfl o6pasonauufi JtilHwfr
X6102,7 A Ca It8]) rMeerc.E xopomee KaqecrBeuEoe coorBercrBlle, reM Ee Me-

rree Ha $nr. 7,2 BrrAEbr paaJrlrqrlfl B BeJrurrrruax cropocreft. A,tu uayqeEtrfl arux
paa;ruvraft Sa OcEobauIIII BCe\ IIMeBItrRxc.fI HapT floryqel{bl riapTLI paBEOcTetr

Lu : lurrrol- lruror,, l. IIp, trocrpoeHutr r(apr paBHoueir L'u IzctroJrb3oBa-
JII{cr, ToJrr,Ko te yuacrxll aHtussoft o6nactu, B HoTOp},Ix CKopocTII Ea o6ol{x
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ypoBH.sx rrMeJrr{ oArrEaKoBoe rra[paB,rreHrre (yuacrxu c trporlrBorIoJIo?nHtIM Ha-
lpaBJreHrrelr cnopocrefi Ha paanr,rx ypoBH.[rx r.rcnrroqarracr). Ha $ur. 3 [pI,IBe-
Aeubr r(aprbr paanocreii Au, rge 4nofiuor"r trrrprrxoBr(ofi o6oauaqeurr pafiourr,
B lioropr,rx ra3 rroAHtrrrraJrc.a Ea o6oux ypoBEflx. Paiiourr c uporr{BolloJro}nHblM
HarrpaBJreHr{eN{ cr(opocreii sa paaHbrx ypoBH.Ex Ee Bartrrpr'rxoBaubr. I{u{prr n
xa;x4ori Torrr(e Aaror BrraqeErrr paanocreft Au n upouanoJrbHr,rx e4unuqax (ogua
eAr,rHr{qa coorBercrByer 22 atlcen). B rex roqxax, r4e Au}0, r. e. c}ropocrr,
Ha Errx{rreM ypoBHe 6orrure, qelr Ha BepxHeM, qraSprr HalucaHbr Beprr{r{aJrrno
rr rroBepHyu,r ua 90", ecnra Au ( 0. Ha {ur. 3 xopouo BrrAHo, uro n o6qux
pafiouax rr otrycnar{r{fl rr rroAteMa raaa Bcrperrarorc.rr Mecra, rAe cnopocrrr Ha
Hr{?r{HeM ypoBEe 6o;rrrue, rreM Ha Bepxue}r, u uao6opor.

Ho uapa4y c arr{M y cooruorrreHr{fl cr{opocrefi ua paaHbrx ypoBH.flx aH-
ruBsofi o6.nacrra ({ur. 3) rpo.flBJrflercfi orlpeAeJreHrrafl rerrAeHr{rrrr. lIueuuo,
;1.rrx o6qux pafiouon c onycxaHrrelr raaa na o6oux ypoBH.Ex 6o;rrruuucrso ry+p
{nr. 3, a (4.YIl) rloraar,rBaer, vro Aa ( 0. 3ro oanarraer, qro c}iopocrb otry-
cI(aHl4rr raBa Ha BepxHelr ypoBHe 6o.irrme, qer,I Ea r{[]r{HeM. ,[,a,,ree, ue $ur.3, 6
c.rreAyer, qro B o6qux pafiouax c onycnatrrreM raaa na o6our ypoBrrflx H

5.VII coorHorxeHrre MeTnAy cr{opocr.EN{r,r r.raMerrr,rJrocb na o6parnoe, T. e. B

6o;rr,urrlucrse Mecr cnopocrl[ rra Hr(]fiHeM ypoBue 6o.nuue, qelr Ha BepxlreM.
Taroe cooruorxeHr{e }re}fiAy cKopocr.rrMlr ocraBaJrocb r4 B rroc,,re,qyrcrqrre AEr{,
Ho Bbr.EBJr.E;rocr, 6o.uee orqerJrl{Bo.

,{nx o6qux pafionon c noAbelroM raaa Ha o5oux ypoBH.Ex coorrrorxeulre
rlelr{Ay cr(opocr.EMr{ cyrqecrBeHHo Apyroe. Ec.,ru 4.VII n paiionax c rroAteMoM
faSa cToJrb }I(e qacTo BoTpelraroTcfl MecTa, B noTopbrx cHopocTl Ha oAHoI{ ypoB-
ne 6o.urrue, qeM rra Bropor\r, u Hao6opor, ro 5.VlI npeo6.na4aror lrecra co cro-
pocrrrMl{ 66alrulrlrra Ha Er{}riHeM ypoBHe. Hasuuaq c 6.VII Mecr co cnopocrr,Io
noAbel{a raaa rra BepxHeM ypoBue, 6ornuefi, rlel,r rra Hu}r{He}I, crarroBrITCE
cEoBa 6o;rrrue, rr aro oqeub spr(o Bbrpr4coBbrBaerc.fl Ha r{apre $ur. 3, 0 (7.VII).

Qro6rr BrrAerb, HaH rreH.sJrocb cooruorrrenr{e Me?fiAy criopocrflrru Ea paaubrx
ypoBE.Ex tro Mepe paaBrrrrr.fl aHurnnoii o6lacrra [o Haprarr {ur. 1,2 r,r nceu oc-
Ta.rIbHr,IrlI, 6rrrra nr,r.rucJreHhr BEaqelr,lr.r_ k : E61112,710sr50. Oura npeAcraB.rrflIor co-
6ofi oruoureur[.f, cpeAH],rx aEaqeulrii cxopocrert Ha BepxHer{ ypoBHe H cpeAlruM
BnaqeErr.sM cliopocreii Ha rrr.rlr{HeM ypoBue grn o6ulrax paiionon c [oIIteMoM
raaa rr orAeJrbrlo 4na o6q,ux parionoe c onycnanrleM rasa rra o6oux ypoBrrflx.
Hapr4y c arrrlr ranffie 6r,rnra su.ruc.uenrr xoa{{rrr{r4eruhr noppeJrflqrrrr r Me}r{Ay
cnopocrrrMr{ rra paaur,rx ypoBE.Ex q.na o6qnx pafiouon c rroAtel{orlt raaa r4 or-
,[eJrbHo 4,rrr o6qrax pafiouon c oflycr(aur{e}r raaa. Peay;rr,rarrr Bbrrrrrc"]reur.rfi k
rr rlpeAcraBJrerrbr B Br{/Ie rpa{uron coorBercrBeuHo rra $w.4lr 5 B aasucuruo-
crrr or BpeMeHr,r l. Ha {ur. 4 n4onr ocra a6cqncc orMerreubr Bcnr,rlr}ru, BoBHr{-
riaBrurre s orofi ar(rrrBHocrr.r. r{ r{x 6aJrn. lla AarrHbrx arofi $zrypbr c.xeAyer, rrro
tr;ra paiiouoB c olycnarrrreM raaa 4.VII cpegsee auaqeHr{e c}iopocrr,{ Ha Bepx-
rrerr ypoBtre e 1,5 paaa [peBocxoArrJro cpeArlee Brraqerrr4e cr(opocrrr Ha Hrr]r{HeM
ypoBrre.

Tenepr,, ec.ru yqecrb cl(a3alrHoe, r,Ibr trplrxoArrM H BaHJrloqeHrrlo, qro rrprr
BOSIrrrItHOBerrIrr4 TLETeII B SHaqI{TeJrr,nO 60,rrrrueii .racrl,r aHTrasuoil 06;racrrt rae
ofiycra,rrcfi. flpu arolr cHopocrr, ero orrycnaurrfl pocJra c srrcoroii. 3ro naxo-
lnrcfr B xoporreM corJracrrrr c peay"rrr,rarauu [9, 10]. B 4atr,nerhuerr flprr paa-
Btrtrrtrr aHrrasuofi o6racrn k g'rra pafiouon c olycr(aErreM raaa rrpoAo,rrxiaJro Mo-
Eoronrro yMeHE,rrrarbcr. w 7.YII Aocrr{rJro 3uaqen[rr k : 0,4. O4uaHo Arq o6-
qrax pafionoB c rroAbeMol{ raaa n gaunoft anrrasuoii o6nacru aro coorrromeHr{e
I4BMeH.flJrocb no-ApyroMy. Cna.ra"ra (4.VII) k: 1,4 yMeHbrrrarrocb rar( )+(e,
HaH r4 grn paiiouoB c orlycnaur{er{ raaa, lr 5.VII AocrlrrJro rrarrMer{brrrero BHa-
qelrrr.fi fo : 0,85. Sareu k uonoronuo BoapocJro Ao cBoero [peE{Eero BnaqeErrfi,
tITO yKaSr,rBaeT Ha BecbNra neo6r,r.ruoe cooTrlorueErre cxopocreii Ea pa3Hbrx ypoB-
uax $oroc{ep},r B aHrlrnnoii o6Jracrr,r. B cr.aara c arrrM cJreAyer o6parurr, nuu-
IIaEIre na ro o6cro.rlTeJrbcrBo, qro B AaEHoii aHrrasuofi o6tacru rro.sBJr.flJrocb
6o.rrr,rue Bcero Bcnblrxex c roro IIoMeIrra BpeMeHrr, norAa BHaqeuufi k p,nrt
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paiionoB troAr,eMa r{ otrycnanr4ff raBa Ha-
qa,rrr.r BaMerEo paaJr[qau,ca (cu. Sur. 4).

Ha Srar. 5 rrorxuo BtrAerr,, .rro u Hoe{-
{lrqueur Hoppe,rr.squfi r Me]r{Ay cr(opocrfl-
Irr[ Ha pa3rrbrx ypoBH.flx r{aMeHrrJrc.tr co
Bper{eEeM. ,{",r4 paftonoB c otrycqal{r{eM
raaa Ear4r,reur,ruee BHaqeErre HoaS{r-
I{rreEra KoppeJr.flIlrrur r :0,5 6ulo 4.VII.
Hau6o.rrruero BEaqeHufr. t :0,8 on Aoc-
rur 6.VII, trocJre qero cuoBa JrMenbrnrrJr-
cs. Crorr Br,rcofioe Bnaqentre Hoa{{tr-
qr{eHra r{oppeJr.squr4 yHaSbrBaeT Ha Becb-
I\{a TecEyro cBfl3b }rer(Ay cr(opocT.frMrr
olycr(aEr4.E ra3a Ea pasHbrx ypoBEflx
axrnsuoft o6lacrr.r. Hoo{{raqueur r(oppe-
Jr.flqtrfi n paiiorax c rroAEeMoM raaa r{Blre-
r.fl;rcn co BpeMeEeM aEaJroruqur,rlr o6pa-
aonr. Ho EarrMerbmee BraqeEue r : 0,15
oE ul{eJ-r 4.\f lI, norAa n axrrannofi o6nacru
BoaErrxa,rtr trflTr{a. Crors HtrBHoe auaqe-
uue noa$$uqrrenra r(oppeJr.sqrrrr Aaer oc-
EOBaErle trpeAtroJraraTb, qTo trprr BoSrruK-
EoBeHurr tr.ETeE EapyIIIaerc.E cB.rrSb Me,fiAy
cKopocTfiMr[ troAbe\{a raBa Ira paSHr,rx
ypoBunx {oroc{epu. flocne roro Hafi aK-
rtrBEarr o6nacrr paBBrrJracb, noe{{u-
IIUeET HOppeJrfiqlrlr AOCTr{r sEaqeErfi
r : 0,6 r,r B trocJreAyroqrre AErr ocraBaJr-
cs 6o;rr,runnr. O6paqaer Ea ce6.a BrrrrMa-
Er{e r1 TO, qTO B COOTBeTCTByTOqITe AEtr
xoa$Quqneur nopperr.flqur( MerfiAy cro-
pocT.sMu Ea, pasEr,rx ypoBE.Ex rrM€Jr ctr-
creMaruqecnz 6dtrmue BEaqeurl.fi n pafto-
Eax c onycnaEr{eM ra3a, qeM n pafrouax
c ero troA5eMOM,

IIo rcefi nepo.aruocra, B paaBurr,rx
ar(ruBEbrx o6.nacrsx xoa{{uquenr r(op-
peJr.squrr }re?fiAy cnopocT.gMtr, Batrr{ctr
Irorophrx cAerrauhr s t5250 A Fe I u
L6702,7 A Ca I, AoBorrbEo BeJrrrH a 6tu-
aon K BEaqeEuro, trolryneggoMy s [B]

rltu.t. 4. I{llMeseuue co BpeMeEeM orrorrre-
HrIE cpeAur'rx cxopocrefi k: uaror.tlu,,*
-I - I"1iE o6qlrx pafionoB c otrycxaEr.reM tasa;

11 - I"rrfl o6ulrrx paitonon c noAbelroM ra8a

r
t'*-z

n

,{

tn

+-
l

+

I

4E

q0

q4

0t

@ur.5. I{alreuenne co BpeMeEeM Hoa${u-
IITIeETa r(oppeJr.sqfirr r Melr(Ay cnopocT.rrMtr

na o6oux ypoBEffx
O6oanaseE[.8 re xe, trro Ira rllrr. 4

AJrfi EeBosMyqeuuoft {oroc{epnr. TaH xax pafionrr c trporr{BorroJlo)r{EblM Ea-
TpaBJreEUeM CnOpOCreft Ha pasnbrx ypoBrsx SantrMaror tro rrJrorqaAra ne 6o;ree
15o/o acefi axrrrsrrort o6;racru, ro nprane4eurrbre aEaqeE ws k u r xapanrepr{Byror
anTrrBuyro o6.:racrr B r{eJroM.

^ H_anoueq, na {ur. 6 lr"r rpr.rnoArrrr cpaBEeur{e Hapr pa3Hocrrr cxopocreii
Au (Sur. 3), npogorrr{brx MarHr.rrurrx noneft u crpyniypir uouepeuroro Mar-
HI{TEoro norra (4.YII uouepeunble rrarur{TnEre troJr.fl ue 6rrnrn aauracanr,r).
flocxo.rrriy r\rarHrrrgbre nor.s arofi axrrlssofi o6racr[ uo4po6uo ,ryrar", 

"[4] u rau rrMerorc.fi uo4po6aue HaprBr, ro BAecb trpuBeAenhr r{x ocEoBubre Hor'-
ryphl. Ha {ur. 6 uyrenaa lrprHvlfl. npoAoJrruoro MarErlrEoro rroJr.E trpoBeAeEa
mrpuxonofi "rnulrefi, r{Soraycchr trpogoJrbEoro MafEtrTEoro troJrrr - ToEr(uMr{
clrJrorrrEbrMrlr .rrtrEu.gMtrr. qeprovraun AaEa crpynrypa trolepeqEoro MaTEUTEO-
ro rroJI.E. B rex lrecrax, fAe AJruEa IrrrprrxoB MaJra, TaM MaJrhr tr trotrepeqgbre Mar-
Er{rEhretroJrfl. Brepxneftqacru Kapr - ocEoBELre troJr.E ro}r(Eofi uonxpnocrra.
Ha $ur. 6 uoxtso BuAerb, qro c,aqara 6orrruze trpoAoJrb,.re MarrrET-
Ehre uoJr.fr o6eux troJrflpEocreft conuaganr4 B ocEoBEOU C pifiOuaME Otrycr(aEr4fi
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raaa. B lrecrax pactroJro)r{euns. 6otsmuEcrBa xoJr}IoB rlpoAo.lrr,Horo MaIHI'IT'

Eoro rroJr.E EapflAy c otrycr{aurreM Ea6JrloAaJrocr, Tar(E(e xBlrr{ieutre ra3a c npo-
TLIBoIIoJlolnuo EatrpaBJIeEHbIMu cltopoCrfl\II{ Ha paBEbIx ypoBE.sx. Sareu IIo Me-

pg pa3Brrrr{.rr axrusuoii o6nacru rneJr rrpoqecc B Tar(oM EaIrpaBJIelrrru' qro Bce B

6t,.nrmeii qacru Mecr c IIoJreM lolnEofi noJrrrpEocrrr ra3 orlycfiaJrc.fl' a c [oJrerl
cenepuofi troJlflpEocTu - trOAHUMaJICs.

Bonr,ruue Hatrpff)r{eEHocrr{ trotrepegElrx tIafEI{TEBIx rloireu coBtraAaJIIr B oc-

EoBEoM c pafioHaMr{ otrycKaHtrfl ra8a r{ B sEaq[rerr,Eo ]IeHbIxeM qucJre l\{ecr -
c pafiogaMfl noABeMa raaa. BesyciroBrro, Eexoropble 113 troJryqeHullx peayirbra-

T68 .flBJr.sIOrC.s trpeABapIITeJILELIMII LI Tpe6yrcT [OtrOnHUTeiIbHOIO IICCJIeIOBa-

E'L,Ifl.
B aarJrroseErre trpr{Eoury r.ny6orym 6naroAapEocrr, sn.-Hopp. AH CCCP

A. B. CenepHoMy aa o6cyx4eHue pa6orbr rr r\riraAmerry EayqEoMy corpyAlrl{Hy
H. B. Io4onur.rHoay Ba trpoBeAeHIre pacqeroB Ea eJreKTpoHHo-Br,Iqr4crrrreJlb-

80fi MarxuEe.

,(,exa6pr 1967 r.

Jlurepar)'pa
t. H.C.HuxyurrH, A. E. CenepHI,Irl, B. E,CrerraE"oB. IIr,:.. Hpr,lrtcriofi

acrpo(Pne. o6c., 1958, 19, 3.
2. A. b. b 

" 
u e p'n n fi. Acrporr. ,n., 1966, 43, i\! 3' 465.

g. ff. g. C r: e rrie n x o. tr{ai. Hpuucxoii acrpo$rrs. o6c., 1969, 39,2\5.
4. A. B. Sever"V. lf.g"."ii.ifir". pi"t. flire of 7 July 1906, X COSPAR plenary

meeting, Lonrlon, 27.Jttly,1967, (in pre:s).
5. C. I{. I'onacrox, I{.-b. O""pr, f. f. I{an. I{an. Itpr,Incxoriacr:po{ra. o6c',

1963,30,148.
6. l. fl. B a c n Jr r, e B a. Co.nrrequne AaHlible, 1901',J\t 12-,94'^
i. C. 14.l o n a c m ri. IIre. Hpnucxoir actpofirrr. o6c', 191'4-'^32^'^14'

S. a. n. C e s e p n u ii. IIar. Itpurrrcxorl acrporlrra o-0c,.!'lQS'^:l-S'^:]
9' c' I'I' I o n a'c ro x' llaa' r(pirrlrcHort acrpoSna' or-tc'' 19^67-' 17'?!

lii: V. ii';* l r. Srtl. Astron. fnstitutesCzech,islolakia, 1Cti7, 18, N 4,238.



AltAAEiVIUfl. HAYH CCCP
I4 3 B E CT I{ fi IT PbIMC }IOfi AC TP O @II 3 I4 qE C I{ O rT O 1; CE PB A T O P II II

Tou XL 1969 r.

ExpEy:Q, (1)

0EPASOBAHUE JII,IHtrfl IIOTJTOUBHIITT
B HEOAHOPOAHOM MATHmTHOM rIOjrE

Z. E, Paqrco6ert.wtt

,[lr uogellr arltoc{epu sBeBAbr c MarErrrrrbrrr rroJrer\r, MerflrorqrrMcrr c rfiy6[Eoii, RhrBe-
AeEBr ypaBEeEtrf flepeEoca trsryqeEl{E c yqeToM Ee-r{orepeETEOrO paoceflHrrfl r nrrrrr. flpll-
BeAeTbr Eer(oropbre llpeABaptrTenbEr,re pacqeTBl. O6uapymeu a{$exr MarErrrEoro ycn;renurlruuft, 4octuraroqnfi 300/s. Iorrpuaaqrorrrre xaparTeprrcrrrr{rr B Jrrrgr{rr otrpeAeJrgrorcg
cJIosME arruoc(feprr, suasurerr,Eo 6oree 6:rnarulrz x uonepxrocrrr, qeM cJrorr, orB€TCrBeE-
ELre Ba o6paaonauue caMofi r[surr.

THE FORMATION OF ABSORPTION LINES IN THE INHOX,TOGENEOLIS NIAG-
NETIC- FIELD, !y r. If. Rachkot:sk11.- The formation of absorption linesll tii.-;;l;.
atmosphere with inhomogeneous magnetic^field is considered. Trinsfer equations i"; tt,;
Stokes. param-eters with the assumplion of inhomogeneous atmosphere ai,l 

"o"-"11lior*magnetic field have be_en $erived takinq into aceount tlre absorption anrl line scrti;;i;;-
Some preliminary calculations lrave been made, for the case oI onlv lrrre nlrsolntinn
The effect of .magnetic intensification in Fe I5250 A line is about so4. it irlo;,i;h;;
the polarization of the line originates in the layers higher than those itf,e.e tfre iniensiiv
d oes.

,[o uacroaqero BpeMeur{ ypaBgeur4rfi treperoca B HeoAHopoArroii cpeAe c He-
OAHOPOAIIbIM MATEI{THbIM IIOJIEM EE 6I,UII4 CSOPMYTUPOBAHEI. STY AA4A'IY TIO}I(EO
perur4T_r,, [epeirAfl B ypaBrreHr(rrx trepeHoca II3ryqeEu.fl, BbrBeAeHHbrx AJr.rr oArro-
poguoft cpeAbr c rrocro.snlrblll MarEI{TIrBrr{ rroJreM, r( crrcreMe HoopAr4gar, rre
CB.'I3AHIIOfi C MATEI{TEI,IM trOJIEIf. O4NAXO BAECE BbIBOA YPABHEHIId UEPEAOCA
r,r3Jryqetrrr.fl trpotrsBeAerr EeBaBr/rcuMo. 3ro c4elaEo tro cJreAyroqzM rp[rrr.IHaM:
BO-trepBbrx, crarroBr[rcfi 6o.ree scnr,rr{ xapaKrep upu6ruxenuii, AouyqeHHbrxIrpu BbrBoAe; Bo-Bropr,rx, MHoftre Botrpocbr paao6panu trpoqe, qelr paEee;
B-Tperr,rrx, He rraAo AeJIarb MEoroqrrcJreHElre CcbIJrIir{, qro ynpoqaer ilTeHr,re
crarr,E. orrrerznr, rrro HeRoropbre peSyJlbrarr,I pa6oru, 

"oAep*urcfl 
B pflAe

crareii B. E. crenaEoBa, B. vuuo rr aBropa. H-o yparuerr.r ,"prroca B He-
oArJpoAHOil'I UOJre C yqeToM HaK UCTr{EEOTO trOrJroqeEtrrfl, TaH I{ Her{OrepeHTEO-
ro pac cerrEu.E c{opMyJrtrpoB aEr,r Brrep Br,re.

I . Ypanneilutr [Jrfl Ber(ropa airexrBirrrecxoii Hanprril(enrr ocrrr rroJrrr

Paccnrorpr,rlr HopMa JIbEo e p actrp ocrp auerrr{e IirB ryqeHlr.8 B tr Jr oc1i o-cJr or.rcrofi
aEuBorpotrEofi arlrocSepe. O6o6rqeIII{e BaAaq[ tra cJryqafi EaKJror{Horo naAeHEE
B OtrruqecKoM ArrarrasoHe crleKTpa Ee BHOCT4T Hr4qero rloBoro no cpaBHeEr4ro c
EOpMaJrbHr,rM tr lCtrpocTpaEeErreM.

.[rx reHropa arenrpuqecnofi Eatrpfl]r{euEocrrl rroJr.E rrMeeM [l ]
d2Ex r (Dr^ DV; + -p extEr:0,
d|Eu 

r

It. -T E,EE k : 0,
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li4ecl ei,, - rellsop AI{sJ]eHTpI{qecHoI-I [poHIIqae}IocTII CpeAbI, (D _ yIJIoBa,

qacrora, c - cHopocrb cBera'

HarrerlsaAalleiiflB.TIEeTCflIlaxo,-I{AeHlIe3,.IeMefToBTeHsopaeil',(naaroro
6y4elr cgarla"rra cql{rarb, tITo ocb z coBrI-aAaer c HarlpaBJreHueNr BeHropa MarEI{T-

uofr nauparx.rro.r*ottot"o no'rg H' B Hone'InoM cqere S'rIeNIeHrr'I Ten3opa

€rit OIIpeAe,rIflTCfl SaIiOEaN{I4 IIOIJIO(eF{['fl U II3'rIyqeEI'Ifi B I\IaIEIITIIOM IIOJI€'

f{.na a;reHrplrrlecnu ArrnoJrr'Holo Iraryqen[fi BCe Be.:ruqrlubl SaBl'rc-sr roJrbxo or

)IUIa ]\{eE(,qy Ha[paBJIeIII,IeM I[aIHIlTIIoIo flo,,Iff II HanpaBJleHueM I{3JIytIeHI/fi. 
'T

He BaBrrcflr or aBI'INryra. lloerorty reH3op tih B Bbl6pa"'9'l "-Yt'e 
HoopArlrar

;\oJrlr{eH 6rrrr, uunapuaHrELI}l rtpr{ rloBopo'e cucrelror HoopAl{Ear Ea yroJ] q

rtoHpyr oc\t z.
fIpltrtenan uPeo6Paaonaunx

TL-

rroBopora

cosq sintP 0l

-sinq cosQ 0l

o o 1l

Marprrqe 6', nnu, AoJrln'ir IdNIerb

Lu'Ltt : €'

flpupannunafl coorBercrByloq,rre aJreNIetrrE'r s;A' IloiryqaeM

o-

fii -- ditlfrE' ,

(2)

(3)

(4)
c' s'0-rr xll
u',rsrr0'
00e-

B garsuerirreM mrprrx HaA TeEsopo*t i'' 6y4"" ostraqarb' -tITo 
ocb r(oopAl{Ear z

Br,r6pana [apaJr'xe"Ilr,Ho BEeItrIreNIy "u"'#'oMy 
rIoJrIo' Cucreua KoopAll,ar

oo IxrplrxoN[ cB.ssarra c EeltrTplrxosangoir cooruomeEr{eM

rAe

(5)

(6)lcosrp -sinqcosT sinqcosf 
I

a;* : I 
sirr.p cos q cos f - cos rP sin f' 

| 
'

I o sinl cosT I

Cur,rcn yrJIoB q rr T flceE ua Sur. 1' Ocs r' ltr't ncerga MoEteM nrr6patl B trJrocHo-

cril ry, flocr(oJlbr(y reH3op d' ne IteRsercfl rlpr4 rloBopore Bonpyr oc\r z'

Dnerresrr,r Ter{Bopa 6 r rportuo.,IlSOft CucTeMe I(OopAItHar fr, U, Z BLIpaE{a-

r)rcfl qepea DJrer{eETr,I renaopa B cl{crel(e fr' , !J'' z' coornolreEr{eM

tik: di*dklE'*l' 
(7)

!,",ra Aaltuefiuero nalr norpe6yrorc.fl TOJIbH0 qeTblpe sJIeMeETa reHs0pa: 8rI'

tys, Exy, er*. HerpyAno r{x rloJlyrrrrrb:

ty, : 6'**f sin2 I sin2 I \e,' - 8**) 
'

e.* : d*,rcos T - sin rp sins f cos Q (e'r, * e't,)'

8u, : * errcosl -- sinq cosPsinzl (e,, - e,")'

Ear: E'**-1- cosz rP sin2 1 (o'rr- e'r*)'

(8)
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O6parrlrca cHoBa ri ypaBnerrrrnrt (1). llcHrro.ras Er, !r\ Nro?riHo Barrr,rcarb B

{oplre, nprruRrort n pa;1uo{uauHe:

drE- tu)1 .-'-# + +(At';*+ CLll,t), 0.
QZ' C-

d')8., ,..:o \ -"' lf E-;; -r- --i- tverlr + BL:u\ : 0, (9)
d.:.

,t tx*rz 
- 

gtzgzt 
72 _ ErJrJ€ r, - ty2t:]r

^ - u* t D 
- F* '

/1 _'xuazz "xzwzA f '1tx'zz eAZ-:X

"t- a_ r r r- u=

Brrpazieurrn gnx A, B, Ct, C, lto;riuo BuarltrrreJrDuo yrrpocrrdrb, troJrl,Byflcr'
Ter{ o6croflre"rrbcrBoM, rrro B orrrr.rqecriorr AuatraBoHe clerirpa B arMoc+epax
3Be3A TeESop i lra..ro orJrr{qaerc.fi or eArrHl4rrrloro. OrpaEr,rrrrlrBaficb BeJruqlrHa}Irt
rrepBolo IIopflAHa \ra,]rocTr{) Sallr{IneNr

8*r:1 *Asrr, Eau:L+A8uu, 8"r:7 *Lerri

floarouy 
Ae'*: Le''": Le":EaY-t24=)Ezu'

,'L : trr, B - Egy, Ct": a*u, C2: eyx. (10)

Tanrerr o6paaou,

,4 : er. ; sin2 q sin2 y (u'r- - "'r.-),
1l - el. * cos2 tp sin2 y (r,, - e,.), (11)

Ct =- t'^,trcos i' + sin q cos cp sinz y (u-. - t-.),
C,: - e",,cosf +sinpcosqsinzy(e., -E'..).

3na-renr,rg oire\IeHToB ti,,,, trt,, Er. IIo?IitIo rlo,rryrlr4Tb, rlpuil{eEflfi ypaBHer{Irfi
(9) li o4nopoluori arrroc$epe. B arorr c"ryqae ypaBueHrrrr rrr{elor pelrreHlrfl B Btr-

.qe rrir ocHr'rx oArlopo;IHr,r\ tso,.IH:

r..: lyuri 
(''- ' a') . (r2)

Ilo4cran.rrxa (12) e (9), uaro4urr
(A-_n2\E-+C$r:0. Czll*+(B-rf)liu:9. (13)

Orcrc4a

"?- - +[,r + r +{ \^t - t*+[eT,], $4t
Er't I L'.r{ : | .*) ,- ,e; ln - -r i- tr(A * trf -;rCAl (15)

3ro osna.raer, qro B o;tHopoAHoii cpe;1e pemeHrre npeAcraR.rr.rlerc.E B Rr4Ae JIIII-

ueiiuoii xorr6nuaqru{ trByx ur,tpaxienrtii 'rrua (12). Ho, trocltorrr,Ky xole6auns
(rrJrroc) rr (Nrr,rHycD, riaH rroHa3LrBaer aHaJrrra (15), HeoproroEaJrbrrlr, Mr,r rle
rrlreelr HesaBrrcrrNroro pacilpocrpaueErr.s 4ryx nyveii,

,{ouycruu, gro tr{arHr,rruoe rloJre HacroJrbro Benuxo, qro rtorroqeur{e B

HairrAor"r qacrore orrpeAe.rrflercfl r{eJrrrnor{ o4aort HoMtroHerrroft aeelrauoscfioro
pacqerrJreHu.fl.

,{nx npo4oJrr,Eoro uo"nr y : Q

A: B: s;,, flrt:E'*,-{-i e.r,
Cr:-C2:e'*r, k+:+i.

9 I{an. Itpbn{cHoft o6cepBar., T. XL 129



floarouy

B nu6pauuoir cracrelre lioopAlrnar 3Has (r.ilrcc) coorBercrByer IrpaBo-, a BHaIt
(MtrEyC)) - JreBOlOJr.spr{SOBaHEOMy l{sryrleSl{]0. o6OAEarIa.E JIeBO- r{ [paBO-
troJr.EpaaoBaxuoe usyqerue coorBercrBeuuo IrHAeHcarIrI 7 u 2, EaxoAl,rlt

-. -4 _'"tLL:r_r26rr,r,
,,,r: (ft | itrt)r,r.

,c , ce.r.. I -- , :- (sr * sr). r*i, : .l. (s, -sr).

(20)

(21)

(16)

(1i)

( 18)

,(;ra nonepeqHoro rroJr.E aaairorurrHo troryrraelr
/ =: e'r -i' sin2tp (e'r, - e..*), cr:cz -sinq 

'costp(e',, 
- urr),

B : s*. f cosz q (e'r"- e'rr), ni-: E'zr, l(- : - ctg g.

Pacclrorpenue i[ur. l nonaarrnaer. rrro xo.,re6anra-fi (*) coorsercrByror
rtr-KoMrroueure. trllrax

c (letn2:=t'.-: I -l-ru.zz

z

(t.)

(Dlrr'. 1. Pacrto;roirieHrle Relirolla lrarprrilicHr{ocrlr triu ltrn Hor'a)
[o.rrfl oTriocilTcJl,rro cttcT(,rlLI rioopllilIIil't .f ) !/1 :

Ilepeuuruen (11), yuurunaa (18), (1!)):

A : 1-fi trr -i s2) - fi siusgsin!1(lso -sr - sz),

B -- l- f {t, -l- sz) -f costq sin:i(lsu -sr -ss),
^tLt'tr: ao cosl(s1 -s2) F ,jsirr2qsirr:I(1s,,-s1 -s2):
Cz- -2;cosT (sr - sr) -- *sin2qsirr2y(2.s,., -sr -sz).

llrrscnrzlr rerrepb ctrrbrcir BBeAeHrrLrx e (17) nocssrrqrleuroe k r nz. Crlr.'racHo
(1 2) rarencrrBEocrb rrporopqrroHarrbHa:

t - l': E' = r- 
l' (s -'): 

,' t;:.

Cne4onare.nr,uo, A - Dro xoes{lrqueur rror,rroqeHrr.rr Ha eAr.rHrrrly 4;rlrurr. -\'.rr.r-
TbrBarI ToiILno AorltrircpoBcHoe IIorJroIqeEIIe, r.rMeell

lfic2 t ..
ft : .\'-J______111 ,, r'.mec^\D
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34ecr u : L?"1 AID, /v" - rrr{cJrorrorrroqarorqr{x aroMoB Ea eArrnr{qy o6reua.
tr4asecrgoe coornollreul{e r{e}riAy nanrauoii r{ BeqecrBeraofi sacrrro aroMEoro
xoa(f$rqrenra rrperroMrrenus [2] Aaer

m : - 
2h=( r" dt.y"i (22)

2. Ilplr6rumexlre reoMerplruecnofi or?rar
3auzmenr {opuy.nu (20) n ru4e

A:1-,*o, B:1- ,*0, Cr:-t*rr, Cr:-,*rr,
rAe

ti

a : T lsr * s, f sin2cpsin2l(2to - sr - sz)],

1b: ; [sr * sz * cos2tp sinzy (2to - sr - sz)],

Icr.: T [, (s, - s2) cos 1 - sin q cos g sin2 1(2s,, - sr - sz)],

1-..
c, : i U (sz - s1) cosl - sing cosqsin2y (2so - sr - sz)1.

Tor4a ypaBnenr{r (9) uornno Barlucarb B BIrAe

ffi +(S - +r,,)E*- 2-2ic18,,:0,

ff + (S - s_ztu) E" - + 2ic,E*: Q.

By4eu ucnarr, perxeHr{e B ur{Ae pflAa rlo creueuqNl clo:

(23)

(24)

fl +czE**bE,r: o. (26)

B 4a.rrrueiiureM Mbr orpaHLIrIuMc.rI TIepBLIM tIJIeHoM B pa3Jlolr{enuu (25) I( rrn-
4eHc (0) 6y4elr orycliarr. N'Ioxno roxaaarb, rrro c/oE(l)<E@). B (26) xoa{{u-
I{LIeETrI a, b, cy czBaBncflt or z BCJreAcrBue rrBMeEeEug L}r,n, N, H c rly6lruofi.

B o;lnopo4noit aruoc$epe (26) IrMeer pellreuue I! : Eoe-T"' ,

sa:o +b+\t@=W+Tcrc,, (27',

(28)K+.:(*)_: *(b - a*{@ -W +EA )-

Ii:(1lo) * f .ri('r 1
flogctanrra (25) n (2Q u npr4paBHr4Bafl
crrreJrrgo cla, grrn E(0) no"uy.raeM

dE..

w+aE*lc,/i,, -0,

Ilo4cran.unn (23) n (27), uo.,ryuaen

,. - j l'r, * r, F'+ (2s, - s1 - s2) l-

t l/il, t*. -,., - se), * (sr - sr)cosz1.

.o

.! l:tj)1c (zb')

qreHr,r oAr4HaKOBr,rx [opsAKoB orEo-

(2e)
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3. -\'parueuIIfl rrepelloca us.]r]qeHIIrr
c )qeroM To.rlb(o IICTrIrlrIoro rIofJroIrIeHIIfl

Baegen uaparrerprl Cronca B cIICre\Ie HoopXIIHar r, lJ c1e4ytoql4Mtr Coor-

EOItrEHtr.trTTI{:

Ir:iJf., I',: Ituir.

Ilplrpaqeuufl napaNlerpoB Ha

A1,:2Re/i*AIi.,
,-.

All : 2Re EuLEr,,

Clornacno (26) uueelr

AE,: - (aIi* { ctli,r) l,z, Lllu - - @rll* ! bli,,) L'2. (32)

Bupaxieuraa (31) c ro\Ioqblo (32), (;10) garcr

AI : - iTA:,

r-== - ltlr^{ai, u :{Ineni, (30)

nyru A; paBHLI

Ar' : - ltlt^ A "[i; )- tl]i"). (:11)

At- = {2ae(/'.r-\/rl, + /:;,1/i*).

rAe

(3:l)

(;14)

2Rea 0 -1fll,:r.r,u rlicb l'!Inr"
1[1lrlnr, - 1[Iln c, l'rc (o -f b)

y' llte c, 1[Itlc ,, - In (1: - a)

/Ine c, 
J

y-Ittec, 
I

Inr(b-a1 
|

llt'(a ; L,)

Br,rurrueli e"reuerrrr,r (34) :

2Re a: { tr, -f A'z * sin:q sitt:1(2Au - /'', - /';r)1,

I

I Re b - itt;r),- k, -r co'-s2 rp s!It:1(2t',, /i, - /'2)1.

- tfi-1[!lnr, - +[(/r, - [.) cos 1 - si,uq c1)s'Psiu: T (2lr | -' tttr- rtrr\1'

- 't't (:lJ)
y'Z nc rr: L)I1,,,, -ir,,)crrs',' -Sitt(i ('r)s'1 s'tr';'{l/' ' l'', -/':)l' I -/

- tfi
1[Itmrr: +[(A': -/,:r) cos 1 -siuQCos(f s;tt:il')x2,, - tttr- nr2ll ,

tf;
1[ZAecr: + [(lz1 - nzr) cos; -s:nQC]Jit-'irtri(l/':,, - /''r-i'r)l'

I ' 1,, 
=,1; 

s;rrt; (l/''', -- l'', - l''2tRe (o; b) : tlf1
I

Im (b 
- d - jt cos 2tp sin2 i (2rii., 

- 
111, 

- 
711n)r '

]]OJIara.fl e : 90", r{bl IIO.'tyrlaelr c.:ty.raii iloC'r(')flIIIIoro IIo ailII1IVT}' ITaTIIIITIIO-

I'o rroJr-a, Ilpl{qerl ilpoeltqlltl f[ ua n'rocliocrl l' ? coBlIa;Iael'c ocE'Io ir'

Vparuenueuepeuocal{S,rIyIIeHI{fl1,,}'tIcToIIT().'It,]ioIICTIIIIII0IoiloI"-IoueHl{g
,rur6irr, 4o6an.nax n (33) neiir,,p-n,,par,terp e, (-'oorllercl'uyrcquii r43.qyrleHr'I,o:

(3ti)

e HaxoAI{M I{a ycJloBl{fl' rITo rlplr 5o',rumr'Ir T trpeAlloJlaraercf repNIoAuEaNIIIqe-

{lHoe paBtroBec[e; IIOSTOMy

A[:0,
/'l
/;l

rl:
l'l

+l llBe):B@+'
lol
aqo

Al,.= (- &t 1r1l'.



OHousarerrno, yrrrrrbrtsafl IrenpeputsHoe rrorJrolqelll4e Ir nepexoAfi H ofiTrrqe-
cnoir r;ry6une a A, - 5000 A, naxogulr

(4k +r)(r-* *r.r)
"or0 

4:dt

Sgecr x7. - Hoa{{r{qr4reHT trorJroqeHr4fl B rrelpepbrBxo}r crrexrpe B AJrrme BoJr-
nu X,. B ypaBEeur{rr (37) rrr,r ilepem.rrrr H Har{rrorrnoMy pacnpocrpaueEuro ryqa,
BBoAs yron 0 ryrra c EoplraJrr,m H aruoc6epe. Marpnqa fit.l2asooot ArrarogaJrbga
C SJI0MOETaMI4, paBIILIMI Xi.lXaoooA.

4. Ypanuerrrrrr rrepeHoca c vqerou paccerrnrrfl B Jrrrxrrrr

,{;ra 4anruefiruero rraJro}r{eErrfi rorpe6yerca npeo6paaoBanr{e rrapa]rerpoB
Croxca nptr troBopore oceii r, y (cxr. {nr. 2).

flo;rr,ayacr otrpeAe.Treur{eu (30), EerpyAHo rroJryqnrr,

1:L(,p)I', I':L(-q)I, (38)

sin2 rp

cos2 rp

cos2 cp

sin2 q

(37)

(3e)

(40)

(41)

(42)

l(q) :

0 -f sin 2to
v2

0 - 1 sin2o
v2

go16
l.-1

- -fusin 3q ,= sin 2V 0 - cos 29

Ha uor"norqarctqrrfr aroN{ rralaer co BCe\ cropoH uajryrreHr.re, noo6qe roBop.E
troJr.EpIISOBaEHOe, Her,r3OTpOrrHOe r{ SaBrrc.sqee oT qacToTLI BIIyTpI4 JIIIEI{tr.
B peayrrrare rroiryrraercfl Hanoe-ro c"[oiriHoe paclpeAe,[eEr{e aroMoB tro co-
cro.Enr{fiM BepxHero ypoBHfl. OquaHo BCJTeACTBT{e coy4apenufi c r{onaMrr tr
aJrenrponaMrr aro pacnpeAe;reurre Hapyruaercfl. C4e"raelr rrpeAno.rrox(eEtre, qro
peSyJrbTlrpyroqee paclpeAe"rreHue IIesHaquTerbEo orJruqaeTcfl or pactrpeAeJre-
Hl]tfi, BEISbIBaeMOTO HerIOJrflprrSOBaHHbrtr, rrBorporrHrJrf, He 3aBr.rcflul.I{r{ oT qacro-
Thr Bl{yrpI[ Irunuu I4airyrreHr,re]r. Haaoner,r raroe pacce.rrurle ]iBarrroB rro,'rHocrbro
EeHorepeursr,rl{. ItouerrHo, rarioe paccr,rorperrrre nepepacnpeAer'reur{fi cocrorr-
nr.rii .ser.aercfi HerroJrrrrrM, rro ouo rroBBo"rrxer c$opuyJrrrpoBarb ypaBneEr{r{
flepeEoca, a 3aTer.{ r.1 peilrlrTr, r.rx.

Xapanrep rIoJrflprrBarlurr rreper.raJryrreHrrl,rx HBaHroB trpr4 rrplrBeAeEHoM
trpeArroJroiHeErIIt AoBo"rrbHo IrpocT It He oT.[I,IqaeTCfi OT UsJIyqeEr,r.g aTOMa C IIepaC-
IrlerrJrerrHrJt{ BepxHr4Nr ypoBueNr. Paayucercn, qro rrog xoaif$rquenraxru ky, kr,
ko na4o rronrl\rarr, cyNr\[rJ coorBercrByronurx Berr,rquH n 4aunoii qacrore.

Marpuqa pacce.EHrr-s U, A.r, rruur{tr{ c jo :0 uo;ryuena paHee [3i. Oupe-
leJrtrfi coorEou]errr4e Nreir{Ay napaNrerpar{u croxca, rraAaroqero lu u pacceauuo-
ro Ip" ue;ry,reuufi coorl{o[reHr.re]r

lp" : y'31 (7, T') Io,

S, (r, r') : P, trl 6r('),
II[ICETI

rAe

0, (r) :
(2ko-kr-kr)sin2yf \*kr0 0 0l

kr*k, 0 0 0l

{I@r-k1)cosr 0 o Ol

0 0 0 0l
toJ



Marpuqa (42) awnegeHa B trpeAnoJrolrieHrrrr, trro ocb I coBtraAaeT C trpoeK-

\\efi H Ha BorrEoByro uoaep*uoitt. Paccuarpunar {ur. 7 u 2, r,r,r BI{AI{}I, rlro

oi,:" , go, (42) coi,,agu., , o"u,o r' {ur. 2. flepexolfl }i cI'IcreNIe r, y Sur' 2,

trMEEM

0 (r, q) : L (q) P' (r)'

Marpuqa pacceflEr{fl B clrcreMe r, y 6yger sarlr{cblBar}'cf

rltrrr. 2. Ouroctrre;rrnoe pacflo-
,TIOTHEHIIE CIICTE}I HOOIIAIIIIAT

S (f , ,p; T', e'): 0 (f , ,p)0-(f', ,P'),

k1l. k2 f srn2 q sin2l (2ko - k1- ltr) 0

l;r + l;2 f cos2 cp sin21 (2ko - k, - k) 0

I (r, ,p) : { f 
"o-, 

"1 (k, - kr)

- #sin 
2rp sin2 y (246 - lt, - k2) 0

ni or'J rtsr, (T',q';y,e)+sr,.(T',q';r,p)l I, (T,e) * {.sr, ((',Q'

*-Sr,(T',q';T,e)) I',(T,r+')ltla': [(orr,* dzt) It(f ,q) -f- (ar,-l-arr)

OrcroAa EaxoArdM @ _1

A : *[i {r, rr'l * ,k, (v') f /ro (v')l dv']

l1.rar, pacce.E,rroe rurrral* BarIrICr,IBaerc.fi

00
00
00
00

(4:l)

' (11,)

,T; (l)+

,lri ,l .rr

(45)

IVIuoxr.rre.nr, 11porropqI{oHaJIbHocrld HaxoAI{\I I{3 yCJoBI{rl, 'tTo6lt [oIJIoqe-
EI'IE B HETiOTOPOTI TEJIECHONI YT.[E I,IsJIYTIEHI{,fI PABHfl"TIOCb IIO IIHTEHCIIBEOCTU

paccenEEolly [poI{IITerpIIpOBaHHoMy no BCe}[ HaIIpaBJIeHI{flNI u qacToTaII

r
Ip" : .40 (1', cp, v) \ dv'

)rparueuue ,,epe,oca " ,.r""o1, ,.

"oso*l:( 
i'' +,i\r-(la 

\'r,ool,'-'l'

\

HO

i (T' , q' , v') I (r', v' cp') dtt' . (1rG)

repeHrHoro paccetrH

vr iJgre,

ufl MoifiEo SarllI0arr,

q')l'dat'dv' -(t - e),4P (0,

- (:r- I .d) * utrl.
\ ''scoo A

(47)

,(pyrofi xpafiunfi ctyuafi yqera pacceflHufi B JrrrHr.rrr - qrrcro HoIepeIITHoe
trO qaCrOTe trepellaIyqeune. VpanueHl4e IlepeHoca IINIeer 16r ,fie BI{A' qro II
(47). OguaHo Marpr{qy 0 uaao B3.trrb IrB [3], ll rorAa B ypaB'eHrrl{ ue 6y;1er

eETerptrpoBaEr{fl tlo tlacToral\{.
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5. O6clm4enrle pea)'JlbraroB nr,tqrrcJresnii

Er,r;r nponeAeE Irelioropr,tfi orpauurIeHHLIft o6relr nr,r'u.tcrenuii. Pacc'{urbr-
tsa.rrc.rr rioHryp JruEr,rrl I 5250 A pe I B npeArlo.rroilieHllrl roa-IEI(o lrcrlrrruoro
rrorr-rotr{eHrrfr. Harpameuuocrb }IarHIrrIloro ro.'Ifl Iro.rIara,'Iacb pannoft 0 u
7000 ec. B Ha.recrne lroAe,rrrl aruoc{eprr 6r,i;ra upunara Yrpexrcnafl NIoAe"rIb

[4]. ['acc.ruranbr cJre[yrcqlre qerr,Ipe BapIIaHra.
a) Ognopo4naa atltoc{epa c rocroflH- r,

Hrrlr lrarHr4rllbrM rloJlert. 3uaqenu.E Iap,aUgr- iOpor 6rrllr Ba.srr,r I4B MoAe.tLr npl{ To : Q, | 5. ho-
e{{lrt lneur p .,runer"rno r o p ii; J-I o;+ieHua $ yuri -
qrtlr fl.rrauna B ('1') - lJ,,(\ + pt) rplllr.rlr qE
paBHbrlr 2. Yro"r tp flprlHflr pannrru 90u, ilprr
eToNr rrpoeHrlrr.E rrarHllrHoro IIoJrfl Ha BOJIEO-

Byro noBepxHocrf' LtoBllalaer c ocrro r. vro;r u'a

'), [pI{rLEr paBELI[,I 55'. 3ro ilpoMe]Iiyrorlnoe
sHarreHrre yr.Ta y nl,r6pano c relr, qto6r,r 

44
C I( a 3 a J o C F, B iI I{fl EI{ e a H O NI a "'I LH o I"I AI{C n e p CI{II.

6) V'r'pexrcHaa r{oAe.irb {oroc$eprr c
rocro.agHbrM MarHLrrHhrrI noJrell. SHa.renlts 42

-\'I.1OB I I1 1) Te i:Iie' rITO II B C.rlyqae (aD.

rr) VrpexrcKatl ilIoAeJrr,. Ilarnurnoe ilo.xe rDrrr. jl. ocraro,ruas rrrrrorrc,rlHocrrJ
IlepelleHHo IIO HaIIpaBxeHuIO: yIOJIq lleHfleT- I| llrllirll i2,r0A (ytpexrcliafl IIoAeJIr,
c-E rlo BaHoIry g : 0,923 - 0,34L lrrr; 3ro aruotrtpepr,r)

0000,04002

coorBerorByer npl.r6.rlnanre"lrno ;rllueiiuouy
ury6unoii. Vro,l y [pr.rHrrr pannrru 55o.

r) VrpexrcHan rroAe.rb. l'larHnruoe no.re
yror ^7'mcn.flerc.s no BarioHy y : 1,534-0,341
!x)'.

tI3NleIreHr,rIO C IeON{eTpU.reC}iOft

neperrcrrHo no HanpaBJreHrrro:
lnr. Vro",r q nprlrlflr paBHbrN{

(ltlrr. 4. (Jctaro.rrarr rrrrrorrclrB-
ilocTb lr.'tTIilltTI

, - ";rropo.IHafl Mufe.rb; 6 lrperr-
criatr Morc"[b arMoc0epbr, ItrarIrI]TrIoe
Il().'rc nocToflHllo; 6 - f,*TpexrcHarI M0-
;lo.rL :rmroc$epbr, Marlrlrlroe lo,rrc lTe-

perreHHo no aSr.rMyTy; ? -TrllexTcrias
NO:IC.f, b, [rarIrrrTHoc Il{)"]c trcperlctrrl0

no yf.'I) 1,

o tlnt q0{ q00 kat nL,l

I,Is paccuorpeHr'r.rr {ur. 3 N{oaiuo cAe.xarb c.le;1yrcquii BLrBoA. B cryvae
HeoAHopoAHolii uoge"ur.r Jrl,rHrrr{ tro"rryqarorc,E BEarrr.rreJrr,Ho r;ry6me, qeM Ail-E
ognopo4uofi arrrocSeprr. Br,r4r.ruo, aro o6rscuflerc.s cuoco6olr npr.ree4eHrr.E n
HenpepbrBrrorry crrexrpy. B paano?rieHr.rrr B(T) : Bu(l )- Br) 4lx oArropoA-
norl aruoc$epw Bn npr{Hrrr,raerc.s oArrnar{oBr,rM Air.s Jtn:uvnt rr EerrpeprrBEoro
cnerirpa. flpau.ur,uee AJ.a rrenpeprrBHoro clcnrpa 6r,rro 6r,r nasrr, Dry BeJrrr-
qurry Hecr{o.,rr,Ho 6o;rr,urefi, rax riaH orr o6paayerca r.,ry6xie. Ognaxo B arol\,r
cryqae Hapyul{Jracl 6r,r uopurlpoBlia B r{pr,rJre .rrrrHr4rr - r{pbl,rro oHaBaJroctr
6rr n lraryqgqTT.

Cpannr,reaa aHBrrBaireHrHrre rxrrprrur,r A.rrr c.rryrrafl HeoAHopoAgoii arlroc{e-
pu ($ur,4,3), no"ryrlr{Nl, tITo rlplr Ea.!I,Iqrrrr N{arHrlTHoro tro,rr.a aHBrrBaJreETHa.E
rrrl4pl,rHa yBer[qr.rBaercr npra6nraar{re.rrbrro ua 30?6. Bu4ur,ro, aro o6tqcnffercrl
rerl, tITo rrptr{ Ha.Trrrqr{rr Marrrrrruoro ro",r.E finnun o6paayercr a$$exrranuo n
6o.ree shrconux c.rroffx {oroc$eprr. .(.ur o4nopoguori arrroc$epr,r r{arurrrHoe
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@rr. 5. Ilitrrerrerrrrc rrHTeucllBrrocrrr
BbI\o;1rxlcro Ir3.ryrreriIrfi c r;ry6nnoir
BeprHq.E HpIIDaf orHoclrrctr fi EenpepblBHrl-
My cneHrpy, Hrri{iEfifi paccqrrTarra ,qirE MoAe-

rII z, 17. : 0

0,/

q00/ 40/

409 zt! -18 ru

YCIIJIEIIIE TAI{OIO TI4IIA 6YAET OTCYTCTBOBATb, trOCriOJI,}iY NAPANICTPbI ATIIOC_
{eprr nrr6uparorcrr oArrHaHoBhnrrr A.rrfl BCer sacror.

-Ha {ur. p-6 [o]iaaarro r'IBNIeEeHr.re trapaMerpoB Croxca B ]ipbrne JrrrHrrrr
(A1 : 0,07 A) c ury6uuor"r. tr{urerpupoBaHrre Be.rroc6 rro crroco6y Pynre -Kyra uavzuaa c rny6unr,r r : 10. Ha $rr. 5 BrrAEo, .rro od;racrr, o6paabuarrra
uureHcr.rBEocrrr "rrrHrrrr coorBercrByer 0,01 ( r ( 1,0. Ha Sur. 6 BuAHo, rrro
troJr.frprrBar{xoErrbre xapa}ireprrcr:nnr.r $oprrr,rpyrorcfr B Arrarrasorre 0,01 ( t < 0,1.

Orlenulr rny6nuy-o6paaonauux "rlrnran-n ueHoropoir rracrore coorHorneHrrell

B (f) : 1(v).

'Ior4a Alrrt Al,:0,07 ro.ryr111r1 i:0,43, gta Al": .r, t:0,8. Tariurr
o6pa3oM, rrrrreEcrlBHocrb B ,rlrrHtrrtrr onpe4e,rr.Eerc.rr yc.xoBrrst-rrr s 6oree r.ruy6oHr,rs
OJIO_EX, rreM IIOJrtrprrSaI{Ir.E.

q/

/04

/7 t2

3,08

l,0t

q00/ 00/ 0,/ q0/ 4/
I z.l

Onr, 6. II;;rrenenrrc orrrocrrre.rr,Ernx fiapa]rerpot Croxca c r.ny6rrnor"r

Mo,qerb e, Ll, : 0,07

Sror nrrno4 IraqecrBeuuo rroArBeprr(Aaer pacclrorpenue {ur. 7. Ec.rtrl cqrr-
Tarb, qro.rrr{Err.rr n A}, : 0,07 A o6paayerca na rny6rnue t : 0,4, ro HetroEflr-
EO, lroqeMy napaMerp Y gira cryqarr (I) 6oJrbme, qeNr Ar.fi t6tt lutfi (Br: BeAb
n.oJre Ea r.rry6uue 0 ,4 grrn r{oAeJrrr ( rD rrMeer 66lruyro trolepequyro cocraB.rrf ro-
trIyrc, qeM AJIrI ]\IoAeJrI4 <,6t,r <,8>>. BceO6r.ECnfleTcfl, ec.rruCsrrTaTb CpeAHeii IJry-
iamofi o6pasonanzfl rrapalrerpaV Befi:a,qfrEy r : 0,05. Ha orofi r.ny6uue tro.rre
B MoAeJrrr (a)) rrMeer 6onrmymtrpoAo"rrbuyro cocraBJrflroqyro, qeM A"rr.E MoAeJrefr
<6,1 ff <,S0.

Ha {rr. 8 uaseceurr yrJrr,r c Me}r(Ay rr,{ocxocrr,ro nperrl{yrqecrBeEnbrx rio-
.ue6asufi r[ ocbro r. Vr.lmr o, olpeAerflrorcrr rra coornoruenuft

tg 2a : {I +, .#> o.
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1
04

tDnr. 7. I,IeMefieurrc rrapauer])a
Cronca I/ n nr,rxo;1xl1clI il;tJryqe-
Hlrrr c rlacro'roii nuyrptt lurrrtr
O6o3Ha'reHu.E Te H{c, qro tia {rrr. 4

0.00 q08 l1,A

<Drrr. B. Vrru sarirona rlJrocfio-
crr npouu) trlocrBeHULI\ no.re6a-
urrri c ocr,rc X, flonaaana trr
saBIICIII{OCTL OT qaCTOTLI BIIyTpII

"TlIINIIII
O6o3HaceHffE Te i+ie, qro Ha 4rrr. 4

q0t q00 401 tL,A

IlynHrrapnoii;rrauuerl A"[fl NroAeJreii <ari, {<6u, (r) tror(aBauo rIoJroEieHI{e trJIocttocrl{
trper.rI{yqecrBeIIHLIX Ho.rIe6aEI4Il C {aCTOTOii, eCJIII I{C}t,'Ircqurl B ypaBEeHIIflx
trepeHoca qJreEbr, CoorBercrBylotr{[e aHOIIa.rIbHoii AI{CIepCIII{. XO4 yrrOn o n

Iipr,rJre il]lllldttu AJr.fr I{OAe.III (8, COfIaCyeTCfl C IIpeAtrOJIOil{eHUe}I, rITO IIOJLflpIISa-
rlr{oHHhre xapaHTepr4rcrr,rKrr o6pasyloTc.s nprr t : 0,05.

A. B. Cenepnrrir [5] o6uapyxlrr B pflAe cYq&es 6o'lsruue csiaqnu Irorroaie-
Errfl trJrocxocrr.I rroJr.EprrSal{r4r{ B }tp},I.rre, AocrrrrarcIque 90o. Paanrtraa atrecr
Teopr.rrr He r{ox(er ux o66flcHurr,, ec.rtrr He rrpeArloJroi{trrrb 6oree pcanr,rx cliatr-
rioB rloJroE(eHrrfi MaIIIIITHOTO trOJr.E B Cal{brx IIOBepXEOCTIILIX C.rlOfIX. A UO;Xer
6r,lrr,, Upra4eTC.E IIpejIno,rIOi{{IIT[,, rITo B HeIiOTOpr,Ix C.IOflx fl3flyqaeTc-fi .ItrCTO

troJrspr{3oB arlEoe rr3 Jr yrreHl{e.
B sarJrroqeHrre Hyr+iuo cAe,rrarr, Br,rBoA o Heo6xoArlMocrll AoIroJrHIITeJrbHoro

uccrre4oBaEuN s${exroB rrarrrr{rHoro ycrrJreur{tt Jtfrituit B rrcoArropo,gnoii ar-
lroc$epe I{ rry6uH o6paaonauuff uoJr.EpllsaqlroEEbrx \apaHTeprrcrrlli.

Anrop Br,rpar+(aer rry6onylo 6raro4apnocrr, A. E. Cenepuorly 3a qeuuoe
o6cyx4euree Hacro.Err{er:t pa6orrr.

,{ena6pr, 1967 r.
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ATIAAEMTTfl, HAYH CCCP
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l'orr l(L 1969 r.
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O EIECTHONI PEHTTEHOBCHOM I{STYqEHI,III COfiHEIIHOIII
BCIbIIXHtr{ 28 eeurq6pr lg61 r.

C. IL To,na,ercn, IL I{, Eptou,ea, fu, H. Ifetanop

Iraccrrorpentr rpt:rterrutitc II3rIc[eHIrff rl!'roruocrlr rroro]ia ropMo:JHor-o rr:JJryqeurrf Hepi,-
"uflrlItlttcrclillx 3Jerirl)ollot co crerrerrHr,rlr gu$$epeuqlro.rrbHbl\r clcr(Tpolr. Ilolyueunrre fe-
;iV.tIhTilTbI ColOCTallJ,IOTCrl C /taHHIJlIlI 0 iHCCTTiOII peIITl'CIIollCH0-\I tI:l"rrJ'qeHrrU CU.lrHr:.rrrnii
llcrTblllIIiII 28 ccur;r6pu 1961 r. lloxaearro, qro lreJrr,:1fi o6r,gcrrrrrr rra6.urcgaolmrii cnag pcnr-
retloBolittx BCti"toottot| ll pa3"ullqHbrti llrrrepDana\ cueputii Tu..rblio rroEII3aIIIroIrEr,rr{rI rroro-
pR-rtrt. Recr, HporreIIn(rii xoA lloifiHo o6l,ficulrrs, npe,lrro.rrararr, qro ]rarnrrl'Hoe tro.re, coi(rrl)-
ilialuoc lIcpeJrflTlIBrICTCIiIlO rUrCriTpOEbI rr ["-ra:]]Iy, cHarra,-ra ci+iIr]raeTCrr, 3aTo]r pacrrrrr])rr(]Tcrr.
llo;rtt;rallronnrre [ore])rr rrplr,)ro]{ lra.rrr. OnpegeJrenr,r rlapa]rerprrr rrirx]ara]ouicii o6.nacrrr rr
lrrficlclrertqlra,rlbrloro cnL)rirpa:li-rer{rl)()rroB. I:Iaiiqeuurre rraparie,rplr -xc,po,,,t, orlrcr,rBar{)r
pa;[IIorlcIIJrecIi r{a I}o.rrIIL. i3.! r'"rr. (n [I)ci.InoJoir{crrlrrr c]rE\porporrrrriii irprrpo;1rr luryucrrrrl) ntt
npcrrn ctori Bcrrrrrrtirr.

.\BOIIT HARD \ R,\Y E}IISSION OF TIIE SOI,AR FI,.\N]] ON SEPTEXIRER 28
1.9(i l. lrr ,\'. l. Gopusu.rrA..\'. J. Erushet, Y. l. L-eshpor'.- I'lre time changes of the flux
tlcnsitl-of brerusstlalrhrttg t'rrrissiun of nol-telativistic elcctr.onsrvitlr tlrc p6ver lavr'difi'c-
tt'rrti_irlonelqy spoctruui at't'cortsidered. Tlro obtained t'c-sults {rlo cotnpare-d rvitlr tlre data
r,1 \ ray htrrsts o1 thc ^so_lar flalc on Scpternbcr'28, 19ti t. It js slro*n llrat it is not possible
to r'-rplairt tlre ohsolr,cd tlecav plrasos ol lraltl X-r'ay lnrsts in tlre diffc,r,r'nt oner.gv legions
orrll'hy jonization los,"es iu tlrc pla-snra. The rapiil r.jsc anr[ tlecav ol these buliis can Le
exlrltrirred...assumitlg tltat Itott-t'elativistic clecfr',,ns uld plirsmii irre ponctrated try tlre
Illirgrletic ficld complcs-.ittg at filst arrrl tlrt,n expanding. In tltis clsc tlre collision loss irr
llre ltllsma is small. l'ho l)arametcr',q ol cnrission i'egiori and tlre poser la*'dil'l'erential ener.-
g]' r.pe(:tl'um ltale becn clctt'r'rnincd. Tlre obtainecl palamctcls explain quitc rvell tirc r.adio
bttlst rrf tliis soiar l'iatrc at i'.- 3.2 oltr srrpposirtg tliat it is a s)'rlcirlotroi urnission.

B npogonmeHr.re [1] agecr, Harru paccMorpeno roplroBrroe r{3Jryr1s11qa ,a-
peirfrrlBrrcrct(I{x D.IICIirpoHoB co crerrenublllr DEeprerrrqecHrrtr cle}irpoNr. [pr.r
sTolI IIpeAnoJIaIaorcrr, tlro IrapacTaIoqefi $aae peurrerroBcr(ux Bcn.rrecrioB
cool'BercrBycr ciriilTrre, a crraAarorqeri - pacrrr4peHr.re us"rryqarcqeii: o6;racr.rr.

l. Bno4nr,re BaMerraHrrrl

,{:ta uoultrtaHllfl [prlpoAbr ?riccrrioii peuTreHoBcriofi paArrar{rru co"rrueqHbrx
BCtrrrIxeH (e )7 20 raa) neo6xoAr,rMr,r trpelr{Ae BCCro AaHrrr,re o rrJroTnocrrr rro-
Tolia B ulrlpo[(oii o6lacrrr cneltrpa. Ha[6o"nee Ilo.rrHbre cBeAcrrr4fi o crreHrpaJrrr-
Ho\I pacnpeAeireHrrrr rrJrorHocrrr rrororia rroJryrreHr,r Bo BpeM.E Bc[brrrrntr 28.IX
1961 r. B atolr c,ryrrae r,ralrepenrl.E ?r{ecrHoro r,ra"iryqeHr.rff rrpoBoAr{Jrrrcb oilHo-
BpelreHHo B rpe\ r.rHrepBairax 3r{eprr,rrl: e}20H38, E)50 xaeu t>150 nee
[2, 3]. .{"ra paccrrarpr,rBaer{oro peHrrer{oBcrioro Bcrrr'recna (c}r. Sur. 5) xapan-
TepEr,r cJreAyrculrre oco6eHHocru. Bo-rrcpnbrx, ripyTrrtsHa crreHTpaJrbHolo pac-
Itpexe.rleHllfl TIJT0TIIOCTTI IIOTOI{a IIpaHTI4qeC(Ir He I{3}reEfreT9fl CO BpeNreEeM
[2]. Bo-nropLIx, cra[ n,rlorHorrr rlorona troc.Ile Nlalicl,r]rylra BcrrJrecna Ao ypoBgfl
Ct,5 nponcro,ru.rr rrorrrr{ oAuoBpe}reHrro l{ir.rr BCe-\ yqacrnoB cnenTpa.

O6n,rno rrprrnrrrraerc.s, rrro crraA peHTreHoBC]irr-\ BCrrJrecKoB b6yc.non.,rea



rroEr.raarlrroEHrrMrr rrorep.rrMrr rraJryirarculrrx aJrenrpoHoB. Ognaxo AJLfl BCTIbIIITRU

28.IX1961 r. ralioe o6b.EcneHue, HaH lrall Halr{erc.a, Bp.EA JrI[ troJruocrbro
[pr{e}r.rreMo. PaccuorprlN{ aror Bonpoc 6o,ree uo4po6uo.

flycrr, Mhr I4MeeM [epBonaqarruHfi gu{{epeulllraJlburrft aueprerra'Iecnl,Ift
cneHTp HepeJr.f,TllBrrcrcl{trx aJreHTporIoB c DIIeprrr.EMIr B I,IETepBa,r,e Eo, Eo {
* dEo (n e4uuraqe o6teua)

tr (Zo) dEo: KoE;' dEo. (1)

flo.rarax, qro aJreI{rpoHLI r{B o6nacrr uaryqeHilfl He yxoAflr u trJroruocrb
<,rxOnO4uOii> IIJIaBMbT rzo CO BpeMeEeM Ee UBMeIIfleTC.fl, paCCMOTpUM IISMeHeHIIe

"opMosEoro 
uBJr][reErrfl roJIbHo 3a cqer uoEuSaqr4orrEr,Ix trorepb. ,(.ra aro-ro

saIItrUIeM Bblpax{eHue I{OHI{3aqI'IOHIILIX IIOTepb OTAeJIrEoIO sJIeHTpOEa t4)

- (#),: !!1 noL{ 2 ^" # ,

rge L ;= 25. Va (2) cJreAyer, rrro

zv*l 2Y-l

dtv : KoB (t * ry)- 
r ,- - d". (7\

(2)

E (t):1"'l' *'# ,r,t.{'znlc' t)'t' , (3)

Bcne4crnue uoul43aqtrounbrx trorepb aJrelirpoHbl c cneprneit Eo n uurepnale
or E6 go Eo + dUo lrprIMyr HoBoe BEarIeHrIe DHeprIrL{ E n nepei.igyr B I{Hrep-
Ba.,r or E ao E -l- dE. Tor4a

r{ (E) dE: A (/;ru) (,ff10,, (4)

I4cuoarsya (1), (3) r\ (4), noJryquM npeo6pasonannr,rfi 4u${epenqlra;rr,urrt1
srreprerrryecHuii cnexrp DrrelirpouoB

2y+l

lY (E)(tE: A.o[z'r' +#tt,,Ll['2mc't) T c't"ln. (5)

[;ra oupe4eJrerrrrfl rrJrorHocrrr rrorona ropMoaHoro r4aryqeHu.fi HepeJl-flrtr-
,rllOrcli[x eJIeKTpoHoB BoCnOnbByeI{c.E BI{paE{eHI{eM AJ].fl pacnpeAeJleHu.fl IdE-
teHcuesocru [5] ({E+ltE-e)'

rAe r - SEeprr'r.E trr3;ryqngonoao HBaHra.
,.; D

Vrrnoxiuu (6) na (5) u ua "rV '# rI peay.rbrar rrpoul{rerptrpye}r no aHep-

IrrflNr aireHTpoHoB or E :E [o m,Ilocre r{HTerpupoBalrr4.s c uctroJrE,soBaHr4eNl
uropoii reopelrr,r o cpeArrer'r Bbrpa)fieur{e AJrrI aHeprl{u dW,lla"uyqnsvori eArrHI{-
qefi o6relra B eAriHrrr{y BpeMeHrr B rrErepBa.xe de, upuuuMaer BI4A

fIocronrxy rrBlrepeurr.f, peHTreuoBclioro r4aryqeur{.r npoBop.ltJtrrcb npalirr{-
qecxrr B r{ErerpaJrbHoM crler(rpe, ro rrporrHrerpr{pyeM (7) uo E B trpeAeJrax or E

,4o o:. 3areu, yMuolr{r.rB peayJrr,rar rra Q l4xR'?o(Q - o6reu lra"nyuarcrqefr
o6racrz, fi6 * paccro.rrHrre ot Seunu 4o Cornrtra), ro.{yqr4ilr BBrpa}r{eEr/re A.Trfl
I]JIOTEOCTtr IIOTOKA

(6)de,rlrl': L(tr=41.-i1tn..1 \ mc! I lJ7 E

-(,-*) - l t 2r-:\€ - z/'t\- ",'---:;-,\ ,) ;,

2\Mt(*: 
0., -- * 

'1 , (lt)
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tae zFr - rr{[epreorrerpr(qecHr{fi p"g c a6colrcrnofi cxoArr]roorbro B eAr.r-
drrqEoM ripyre,

D16D - -\

Mr(t) ==

,S (e, r) _
s- (e)

Ht*)'{*no,
# ",r1[Ii-czt.

(e)

(10)

I'Icnorreyx (8), .uerro Molrino roryqurrr coornorrreur,re, cBflBbrBarorqee Airrr-
TOJIbEOCTII CnaAa I,IIOTHOCTII IIOTOHa trOCr-I0 MaHCIII{yMa AO OAHUX I{ TeX i+(e
yponuefi A.rr.E nByx paanr,rqxr,rx eneprraii rr3nyqxsyurx RBanroB s,

, , le','"'I 
-.0 l=-l ,

\ o0,/
(11)

rge /o aanucrrr or rrapaMerpoB 1, r{ /?o.

.(ra ncuaecHa 28.IX1961 r. BpeMfi crraAa trJroruocrrr rrororia ,qo ypoBrrrr
0,5 cocrann.rler Ila e ) 20 HeB to : to,u = 30 cen. Torga Ha ocuoBagur (11)
to,u : 720 cenglx t, ) 50 rceetto.u: 600 cenpm e ) 750 Hal,r.ro EaxoArrru{
B uporr.rBopeqtrrfi c Aaurrhr],rrr na6.nrc4enrfr (cu. Qur. 5). 3ro uporunopeque
ocraerc.s rI [pI{ yqere r{B}rerreur{fl uo rly6nue B uaJryqarcrqefi o6;racrrr Han
,tr.qOTEOCTU II.-Ia3NILI /2., Talt II {IIC"IIa Hepe"'I.ATIIBLICTCHLII 3.-Ie}iTpOHOB CO CueriT-
po\r BuAa (1). 9ro6u rromaaarrr aro, rrpcAtro.troi{irrlr, vro c r.ry6rruoii /i B rrary-
,raroqeit o6.uacru n n K r{B\reHrrrorc.rr uo Ba(ouy

n: no( { uh),

1. K:Ko({ah),
2. K-Ko,

/ioo' /\ .:t+vJi

'I'orga A".I-E cnaAa rl"rroruocrn Irororia Ba crler HoHrrBirr{IroHHrrrr rrorepb rr; (7)
MOInEO rro,ryqrrTr, BbrpaiHeHr.re

/ :X[,rt)r- :r

I 1-L -- }',1 d:
\ c/r I\u/

\zrdz
B rioropol,r rrrrrerprrpoBaHr{e Bexerc fi rro h. trlls uoc,reguero Br,rpa?rieHrl.s c.qe;Iyer,
\rro ecJrr,r T ) "/r, To crral r.irorHocrrr Irorona BaBr{cr,rr or r.

H a ocnorauurr lrpoBeAeHuoro paccMorperrtrfl Nrhr rrpl{roxuNr Fi 3 iiHr-rrorreul,rlo,
,rro o6tgcuelrl4e rroc.rrellaHcr.rN{a.'rE,Horo crraAa IrJIorEocrrr ttoroHa ?r{ecr}toro
'peETreIIoBcHoro 113"{yqeEr.{.s To.lE,rio 3a cqeT IIoEIISaIITToHH6II rroTepb BprrA
.1II npeACTaBJIfl eTC_E BO3N{O?tiIIbr}L

Tpy4nocrn Bcrpeqalorct{ rr B cJry.rae, ec.rrl4 cql4Tarb, rtro B Terlegr{e BceI"I

,l1.[IrreJrbuocrlr pel{Trer{oBcHoro BCtrJrec}ia [pouc]ionr.rr Henpepr,rBHrrri npoqecc
ycnopeulrfl a.lrenrponoB. B arorr cJryrrae Bper{.rrunlraHrr DJrer{rponoB Ao.,liilHo
5r,rrr, auaqure;rbrro \I0rtlrre BpelleHrr I.rrlrreJbHocrl{ Bcrl.rrecria. 3ro rpe6yer,
,,ITo6rr e o6lracrrr renepaqrrrr uB,'ryqerru.E tr.TrorEocrb 6r,r"ua n ] l}LL 67;t.
Cro;rr Br,rcoliafl rlirorHocrb rrpr{BoArrr [panTuqecxrr H rroJraoMy norJroEeHrllo
oaHrrrMeTpoBoro paAr.rotrSJryqeErr.E, r{ rorAa rrprrxoArrrcfi trpeA[oJraraTb, rlru
()Ho Br,rxoAur raa o6nacru c 6o",ree nlraHori rrJrorrrocrbro (ue Hopouu).

B raxolt cJTyqae Bp.EA Jrrr na6;rroga",rocr 6rr AeraJrr,Hoe coorBercrBrre Bo
uperreundrx xoAax paArro- rr perrrreHoBcHoro BCuJrecr(oB Bctrr,rruxu 28.IX1961r.
trIoerouy glr. ol'sxctreEr{fl peETreHoBonux BCtrJrecHoB rrpr{xoArrrc.s [peArroJra-
raTL CyqeCTBO B aHIIe AOIIO.TI HIITe"TII,HLIX trpUtIIIE.

5"
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n,o,f,i;f ffi 'fi :,,;"X#ifl "*TJ,,6Ji,";1:"..,,

34ecr Nrr,r p accr{orp}rl{ tr3r\{eueur,re c o Bp eMeEelr IirHTeEcuBEocrIr ro pMo 3l{oro
I{3JlyqeErrfl r{epe.rr.frTrrBrrcrcr(rrx sJreHrpoEoB co cTetreEEbIM atreprerl{qecHIIM
cuelirpolr. ,{..rx npocrorr,I, HaH I,r s [1, 6], uaryvarcqyrc o6nacrn yrogo6ul'l
r{uiruHAp[rrecHofi crl;-IoBoii rpy6xe c trocro.rlHHoii n;rorsocrblo qacruq rlo ce-
qennro. flpnrterr, qro BEyrpI4 tpy6Hr.rIlNrelorc.s ycltopeHEr,Ie HepeJ'r.srl4Bl'lcrcltue
a,rrelirpoHbr, ABr,r?{tytquecfi rrotrepeH I\rarrrlrrlroro tro,rl.tr. Ouenu4no, .rro trprr
Cir{arrrr,r odnacrrr 6y4er uenarbc.s Halt reN{[eparypa, Tali u IIJrorHocrb qacr[q
(( \oi-r o[Ho irD rI Jr a3r,IIi.

B peay.,rnrare clriarrr.tr r{arrr{rrroro rroJrfl B rpy6rre 6y4er pacru ral{}I{e BHep-
rr,rfl r4aJryqamqrr\ arenrpouon [41

rle [6]
(12)

(12a)

rlro6r,r ilo.-ryr11,11u Brirpar{ieHlre Air.g I4BNIeHeH}Ifl Toptlo3uoro uS.rlyqeul{fi co
BIleMerre\'r rrprr ciriaTr,rrr, neo6xo;1I{N{o rIpouBBecrIr rlpeo6pasonaune SHepre-
]'IIIIECIiOTO CNEIiTPA I)"-IEI{TPOIIOB II PCIXI,ITI, YPABIIEHIIE 6A.TTAUCA NTAAA

rl4 ( (18 --(,lE ,'T: \ u )rlT \-cll Jnor'
(1 3)

rl,e (dEidt)",, t (dE,t dt)nor - trprrpocr u rro.rrHrrre rroreprl eHeprlrrt a"IenrpoEa
B elrrHrrqy BperreHrr B Ilpoqecce c?narIIfl.

Tart nirrt A":rfl rrepejrflTr.rBrrcrcrir,rx r.[eHTpoHoB AoNILrHrrpyloqrlrllr aBJrffIorctr
rronrraarlrr()rrrLre [oreprr, ro n (13) (dEldt)"o, Mo]nuo BaMeurrrr, Bblpa?r{eHrreM
(2), r1e BNrecro li, ueo6ro4r4Mo trocraBlrrL BHarleEne n(t).

1'or;ia c l"rerorr (12)

t.: o : 
U:."t' 

* * or''" (t) (k (t)- I )l; #,
Eo -- auaveHrre f,Heprrrrr a"rreHTpotra Ao ciriarl{a o6,racru,

A : t*,* "0, { I-** (L : 2S).

Ana.roruqgo $ 1 aauurreM BrrrpameEr{e A,rr.rr rpco6paaoraHEoro ctrenrpa aire-
IiTpOIIOB B peBy,IILTaTe C?IiaTII.a

!Y+1

)i (ti) dt : xiri:" + i .+r':'t,l(1 - rO)]- 
T t,'-'(t) E't'dE, (15)

a A,'rfl trJro'rHocrrr rloror(a na op6nre 3eM.,1u 6ygerr rnrerb

E(t) : Eok(t),

Ik(t\-
/ i'^ \-
ll-:fl,r.ol

>< "F. 
(- 2'r M2 \

' :l' 
""lr.yX[:)'

TAE

Mr(t): +#+nor.1['zrrrcrtt''' e) lk(,) - 1].

Ornerurt, wo KQ: const [61.

(14)

(t 6)
| .2f_3

141



flepeurrueu (16) r eALrHrrIIaX IlaI(CEMaJrbEOrO BEaqeEEff:

rAe

' (17)

(18r

Hanu 6r,rrlr uponeAeHr,r pacqerrr S(e,l)/S-(e) gna sueprlrfi HBaEroB e )20,
e } 50, e) 100, e ) 150, e)200, e ) 300 n E>500 xae trpr BEaqeEu.trr
trapaMerpoB: y:2,3, 4u5, k*:3,6 u 10 m M:0,3; 3, 10,50, 100,
750,200,250, 300 u 500.

B xasecrse trpr{r{epa peayJrbrarrJ nnr.llrcresufi grrr- k,,r: 10, y : 4, ?/ :: l npeAcraBJreuhr na {lrr. 1, rge tro ocrr a6cqrcc orJroxieHo BpeME B eAr{Hrr-
rlax nceii AJrrrreJrr,Hocrrr trpoqecca clr{arr{fl uBJrysarcqefi o6nacrR, a tro ocII
opAI{Ear - orEocureJlbHoe Braqeurre Be,tr.rquEr{ trJroruocrr{ troroxa (n elrenu-
qax r{ancr4My}ra upr.r k(t) : k*).

(Dnr. 1. Orrrocrrre.nssoe rr3lrerrc-
EIIe IIJIOTHOCTTI trOTORa TOpIIO'J-
EOIO II3J.\ qEEIIfi CO BPETICHE\{
trprl cxiarrrrr rra.nyvamqeii o6.'ra-

CTII

.I-ill:0,3; e-M:3i J-
LI:10; 4-LI:50;5-,U:
-100; 6-91:200; 7_Lr:

:500

J(e,t)

l0

Orrr. 2. Crrerirptr.rirroe paclpe-
AeJrorrllc II!-roTIrocTrI floToI{a IIpI{
c7fiarurl rrary.rarorqeii o6.nacrrr
(\, : 4, km - t0, r- :.150 ceri.)
I_M:2,, II_M:10; III_
iU : 500; a- t/t^: 0,t+; 6-

t/tm- 0,8', e - t/tm: I

/t0
€,fi6

742

v: (;) ', * : +# rt;6*- 11.

48

q0

ql

4t

/-=1, !-/, tn=/0

nd
'I
TI

,S (e, t)
s- (e)

ilrn4i



IuIa pacueroB cireAyer, qro HpyrrrsHa r(pr{Bhrx yBc,rlrrrrraBaercfl. c pocroNr
rrapaMerpoB k* m a r4 c yMeEbrtreEtreM napaMerpa M. tr4etqe:freHtre r{pyrrl3Hr,r
nprrBhrx B BaBr{crrMocrr{ or ,}, EoctrT 6olee c;roxnnrrl xapaxrep.

Teuepr, paccMorprrM r,raMeEesr{.s cflerrpaJrbr{oro pactrpeAeJreEtrfi rr.-ror-
Eocrrr troroKa co BpeMeHeM B pesyJrbrare c)fiarrr.s. trIcuo;rr,sya (16), rfbr pac-

cqr.rrartr oruome'Efi s (e' 
')ffi Arrn e ) 50 n E > 150 Hes lpn k*: 10,

!_: 4, M :2,10,500 utlt*:0,4;0,8 r {,0 (t*-Arrrrrerrr,Eocrr, cxiarua).
Pesy.nr,rarrr npeAcraBJreur,r Ea $w. 2.

Ha $ur. 2 nlr4no, irro uprt Marr,rx BEaqeHr{.Ex M ualreueur{s ctrer(rpa co
BpeMeEeM Ee8Eaql4re.Ilrurr. flpr 6onrmnx BHaqeEtr.Ex M arur rr3MerreEufl Be.rru-
r(rr Ia B MaHCIIMyMe Clr(arrrE rrJroTEocTb Iroror{a trpaHTl{qecltrr Ee SaBr{crrT oT
SIIepIr{r4 I{BaETOB.

S 3. Cualarcuafi {aea peHrrerroBcnrrx BcrrnecftoB

1. Cual [norHocrll tloror(a roJrbxo Ba cqer r,ronrraarlr,roHHr,rxuorepb rro-
cJre nBer(paqeHrrf cil{arr,rr. Agarorusuo roMy, r(ar{ aro 6ruo npo4eJraHo BEr-
me, [pu k(t) : fu,, nrtpa;xegrre [JrE gu{{epeuqr{airbnoro clenrpa arrerirpo-
I1OB MOII{EO SarrUCaTb B BrrAe

2Y+t

2(k,l; -t)+.ll " kfi' E':= dE,,tml)

a AJr.E rrJrorrrocrrr rrororia tra ypoBue 3elr.,ru
2Y-3

s (e, r) : "!' =, *k(t +ry#\ --r- u-tv ' l p. ( - 
l"\-'"/ (2T-3)2.rR!'"'\ ' 

"'/, ) 
- 2r'r\-T'

2rMs\
:i, 

""l"4Mt)TAE

t)+2@'*-\ qLf .

IIa ocEosanun (19) 6r,r,rn suqucJreHbr 3rraqeHr,rr tlt,,r, {:,oorsercrByroque
crraAy rrJrorHocru rroroHa rrocJre MaHCr4MyMa Ao ypotsH.fl 0,5. Pacuerbr npoBo-
Arr"rrlcB AJrfl paarrr.rqHr{\ BnaqeEuit y u M npn k* - 10, y : 4. pe.:y;rsrarr,r
cBeAeHr,r B ra6r-rr4r{y.

I[ (rJ) clE : K 
{u",, n I ^r'lr[(*-- 

r) +

.r13 (/) + tt't [,*,, -

-i -'l

, (19)

20
50

150

4,62
lt,0
75 ,0

1 ,61
3 ,04
12,0

I ,18
1 ,50
3 ,2[J

I ,09
1 ,10
1,29

r,08
I ,08
1,11

[tIa ra6.rrurlrr BLIAHo, rrro Irpu 6o.rrr,urr.rx BHaqenu.fix M cnaguJ]orrrocrr.r rroroHa
Ee SaBrrclrr or aHeprrtrt KBarrroB, Oguaxo B aroM cryqae rlJrorHocrb rloro6a B
MaKCrIMyr\,Ie c)fi aTII.E MaJIa,

2. Pacruupeur're r,reuyuamrqefi o6racrr'r. Pacurapenne rrgJryqarouleii o6-
Jlacrrr rIocJIe onorrqaullfl c?r{arrrfl rroBJrerrer aa co6oil yMenbrxeErre Drreprrdrlr
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BirelirpoEoB [4]:
I! : Iinltnqrl, kp (t) < I, (20)

rge kr(t) - crerrcnE, pacurrperrTs [6].
Peuenue ypaBI{eHLIfl Sa.uanca A.rrfi pacmrpeHrrfi c yrrero}r (2) lr (20) gaer

BDrpiii{{etrr1e A.Trr sEeprrlr{ SJrer{rpoEa:

o : 
{or" 

(k*kt (t))'t' - + l (k*kr,(t))'t' 
[lro 1r) (tr,n - r) - i U - kr(r))],]'t ,

rge X : urtluo (r:,, - cxopocrr c;xarua).
Asarorr.r.Igo rolry. nari 6rr,,ro fipoAeJrauo Bblrtre, [o,lyrru]r Bhrpa?r{egrre AJr.rr

lrsr{eEeErrfl trJrorEocrrr rrororia ropMosrroro IIsryqeHII.8 rrprl pac[rrpeunn o6-
JIaCTtr C yrleTolr rrourlsar{rloHrrr{\ troTepr,

KQB 1v- - |' t' \/n,s (e, r) : (/'-kp (t))Y (t(:1 -:l)2rai
x zF, I t.:T-3

\ - :l ' :l

IAE

, (21)

rllrrr. 3. Orrocrrre;rr,troe rI:|I{cne-
rrlrc IIloTEocTrI IIoToxa Topllo:l-
HOrO rr3"rrylrclIrrq co BpelreHell
rrprr pacmrrl)crtrnr rrBryqarotrleii

o6,,racur
t - X:0,05, llI : 0,3 (BepxHr{E},
r'll : 10 (cpelHfifi), ,jlf : 500 (rnx-
nnn); 2 - x : 0,1, M : 0,3 (r{rD(
rrEE), if : 10 (cpenEflff), ,,|f : 500
(BepxHflfl); 3 - X : 0,3, I{ : 0,;l
(u[rrHar), 14: 10 (cpetrusE), M :
:500 (Bepxnrrq); 4 - X - 1,0,
lrl : 0,3 (ntrxEaa), If : 10 (cpc,c-

IIr{s), .Dt : 500 (BepxHffE)

*o - fr, (,))] .

IIo (21) rpoBeAeEhr BErquc"rreurrr Bej'rrrqtr{rrr{ S(e, l)/S-(e) upn paanu.rn'x
Bqaqerr^urrx traparrerpoB k*, T, M s. X AJrfl Drreprrlrt HeaRros e ] 20, e ) b0,
e),:700, elt50, e)200, e)300, e)500nal. B HaqecrBe rrprMepa
Eer{oropr,re rr3 pesyJrbraroB [puBeAeHbr B nu4e rpa$rrHoB Ea {ur. 3. I4e no;ry-
qeHEbrx AaEHbrx cireAyeT, trTo xapaKTep r{3Me}reHrr.s trJroTEoCTr{ rroror{a r.rraB-
nrru o6paaolr otrpeAe"irflercrr naparrerpoM X. IIpu HenoropoM asaqeunlr X :
- Xo, rioropoe olpeAe,rr-rrerc.E, B cBoro oqepeAb, rronaaareJrer{ ctrer{rpa T rr
eueprueii ItBaEToB, rrsrIeEeHrIe rrJrorEocrlr troroI{a rre BaBrrcrrr or uapauerpa ,1{.

Ha ocsonaarrr'r BLrqrlc.renufi no (21) ua $ur. 1+ nocrpoerr'r rpa6uxn uirreue-
EI{.fi II.II0THOCTI{ IIoTo}ia OT SEOpII4I{ I{BaIITOB' oTEeCeEEbIe H trOToIiy C e >
)--2{)ru2e-npuk*- 10,T:4, X : 0,3 xM : 2,10n500 4;ra tlt^:0,2; 0,6
a 1,0. Ha $tr.r. /+ BrrAHo, qro Ha craArrr,{ pacmtrpetrrr.rr npu 6onrrulrx Bgaqeg1r.[-\
M cuenrp oqerrb uo,'iornli, c yr{enr,meEvex M Hpyrrrarra ero yBe[flqr.rBacrcfl.
flaree c pocroNr tlt^npt oAHrrx r] rex irie 3rraqeErrfix M ripyuraua cner{rpa ran-

Mn(t): .},,r gt*kog))'t"Lno t,) @*- t) +
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@nr. 4. Cnertparr,uoe pacrpe-
Ae.rreHle trJroTEocTrr IIoToxa trpII
pacurnpeurrrr rraryrarcqeri o6,la-
crrr (r* -- 4, l.* - 10, tn, --

:150 ceH.)

I- lr{ : 2; lI - It : 10; III -
-,'11 : l(llj: e-t/tm:0,2,
O-tln:[,,G, r-tllm:1

tl €,t)/t /€0, t)

,rl
I

l

,rl

,rl
l

,rl

l

nrl

I

I

!' ' 
-

E{e yBe"lr,rrrrrBaeTc.a. tr{,qaxe upr{ r4BMerrerrfiw tltm B AOBO,rrr,HO mr.rpoRux
nax AJr.fl .irro6brx M cuexrp r{BMeHfierc.E EesHaqtrTelbEo.

Cpaauenne {nr. 2 ra 4 uossor.Eer Br4Aer6, rrro I{ardr[eHblrrr{e r{Bl{egenr.rfl Kpy-
TIIsEI,I CIEI(TPA BA BPEM'I C?I(ATI{'I IT PACIIIIIPEHUfl O6IACTI{ I,I3TYqEHI4fl I{LIEIOT
I\recro trptr lrajrrrx SEaqeHtr.sx M. 3ro HaxoArrrc.s B riaqecrBeEEor.r cor"rracflrr
co cII-eHTpaJrBFbINrrI I{3MepeHrLEMr.r peHrreHoBcrioro r,rsryrreHr.rE Bo BpeMrr Borrbrrrr-
nu 28.IX1961 r.

$ 4. O6cyxneHile peslJrbraroB

Ha Snr. 5 uo 4aunr,rM [3] grs BctrErrrrnrr 28.Ix lg6l r. upr.rBeAeghr r{sr!re-
EEIIIIE tr.IOTEOCTI4 trOTOKA CO BPEMEEEM B EAI,IEI,IqAX TIAKCIIMYN{A AJI,E ArrEPrUfi

" > ?() rcae (npecrnnn), e )50 rcae (rovxu) v. e),= lb} nai (npyxHu) lsnn
e } 50 a e > 750 xee [peAcraBJreEhr roJrbr(o craAarotr{ue seru, acunecnon).

tDur. 5. Bpelrenn6fi xoA uJror-
EOCTtr trOlORa peETreEoBCItOrO
EaryrreuEfi Bcrrbrmrrrr 28.IX

1961 r.

i1l

!?,niln /l

Cpanneulre Sur. 1, 3 lr 5 roHaBLrBaer, rITo reollerrrrrecHtr{ BBIrII,rcJrerrEr,Ie
n_pI{BbIe B [prlHIIIrrIe rloryr orrr{carr, npelrenu6ii xoA Ea6i]roJaerroro BcrrJrec6a.
tr4e celrefrcrBa riprrBbrx, [oJryqeutrErx no {oprry"re (lT), nridnpa"rracr, ra riprrBag.
HOTOpafi Harr.Tyrrmrrr{ o6paaou orrr{cBrBa.'ra Bospacraroq}'m +a3y Bcrr.recKa c
t ) 2cl a.'c. 3ro rroaBo.rr[.rro oflpeAerrrrr, BEarrerrrlfi naparre"po, l;r", x:[ , y u

10 Uea. f-ir,inrcr.ol"r o6cepnar., r. )iL l4i

/J0 €,rrl

rpeAe-

st4/,tp

,rl

ryl

,rf

t/''/ |



l-. Sareu npr{ 3rn\ ,fie napa}rerpar Ha\olrrJocb BHaqeurre napa}rerpa X,
trpr{ Iioroporr }rpr,rBaE, Br,rq[c.'renrrar uo {oprry.re (2{), roporro coBrra[a.rra co
cuagarorqeli Saaofi Bcnirecna. I'Iafigenuuir raliulr o6paaolr reoperrrrrecxnfi rog
BcrIJIecHa [peACTaB.-reH ctriTor]rHori .rruulreli ua {ur. 5 (reoperuvecna.fl r{pr{Ba.fl
TaI(Eie IOpOIIIO OIIICLIBaeT CnaIaFlIIIyrc rIaCTb BCII.IeCHa C )Heplllflllll IiBaHTOB
e:> 50 He6 il t )> 1o0 naa). 3rorr1, Bcn.recliy coorBercrBylor c.rrelyrcqlreBHa-
s.envtr rapaMerpoB: k*:10, 1, - 4, X'I : 2, t*:150 ccx. r.r X : 0,3.

I4e (l2a) upu /ir, : {0 lr t*: 150 ce6. Ha\oAIItrr, tlro t)111r,,: 4,5 . l}-s
cen-l . Fcrrtr flprrnflTb uasairbur,rfi JrrrEer"rHb]r"r paB\rep o6tacrn paBE6rt{ r0 =
=8.10e c,n, [7), ro cxopocrr, cifiarrr.s uo: 360 Htt,'cet, a cnopocrb pacilupeurrfl
up = 770 trillcetr.

flo auaseuurc ilapa\{erpa M : 2,0 Ea ocHoBaHurr (18) HaxoArr}r Eaqa,,rb-
EyIo tr.Trornocrb <<so.,lognofi> rrJraaNrbr: n,\ = 2 . 107 c"n-9. Boslroxrtro, qro
cTOJIb EI{3IiOe SHaqeHrr0 EaqaJIbEoI-I II.rroTHocTIr lonoAEor"I tr.Ta3}.rbr cB.fl3aEo c
6o;rrmuur EeoAuopoAuocrflIr[ B riopone.

Br,rpaxenrle ;I,-LII no.rrHoro qrrc.-ra D"rrertrpoHoB c r,rclo.'Ib3oBaIrIrell (15) u
(16) lroxuo Barrrcarr B BrrAe

')v c l.rRi
-\-"(/) - |t' '.fo ,.. * ttr(r)) '/,+#. (22)

flogcranlrn n (22) BCe Brraqeurrfl napaNrerpoB B rraricr.rMylre clriarrr.fl u S* -:7 - 10-6 epalcnz cen AJrfl e ) 20 neo, |y;trev rrilrerb Nn : 4 . 1036 are-
r(TpoEoB. Ber[.rrna, cBfiBatrrrarr c ]roquocrbro rrcrotrurrna, KQ : 5 . 7012 epar
Q:4)'

flpo4onrxulr gzQ$epenqlranr,ur,rii aueprerrqecnrrii cuerrp c n/ : 4 a o6-
JIaorb eaeprrafi a"qexTpoEoB, orBercrBeuubrx Ba cauTrrMerpoBbre paArroBctrJrec-
Hu. Torga gr,a o6racueHrr.rr rra6nrcAaeMoro troroxa S- : 1,6 10-r0 epelcuz
. cen - eq B Maticurr5rue Bcu,recna Ea Bo,'rEe ),:3,2 cn ueo6rogrrlra rranpfl-
)fieEuocrb MarHrrrnoro rroJr.E Ao c?fiarus (cu. t6l) Ho * 60 a. 3ro Bnaqenrre
EaIIpfl)fieEEOCTr{ trrarErrTEOrO trOJr.s BnOJrHe npr4erllJreMo.

TaHuu o6paaolr, lrhr trprrxoArrrr H BaliJrroqer[Io, qro tra ocxoBarr4rr pac-
cuorpeuuoii lloAeirrr npeAcraBJr.Eercx Boalrolriubrrr o6rscnurr, npelreau6ir xo4
tr (;neltTpaJrbEoe pacnpeAeJrerrrre IrJroTrrocrr.r rroroHa )r{ecrr(oro peHrreEoBcfioro
E pa4lrousJryqeutrfl Bctrbrrunr{ 28.IX 1961 r.

B eaxlro.reur{e trpr,rEoculr r.,ry6oxyrc 6;raro4aprrocrr, axaileNrrrxy A. B. Ce-
BepEoMy Ba Aera.rrbrroe o6cyxgenlre pa6orr,r u EayqHolry corpyAEtrr(y
H. B. Iononnr.rHony Ba npoBeAeEr4e pacqeroB Ea oJrexrpourro-Brrqr4cJrrrreJrb-
uot lraruuge.
Cexra6pt 1967 r.

Jlurepar_vpa
C. II. Ionacrox. H. H.E promeB, IO. I,I. H eilrrop. llas. lipurrcxofiacrpo-

([ua. o6c.. 1967, 37, 109.
K.A.Anderson, J. R. Winckler. J. GeopLys. Res., 1962,67.N 11,4103.
J. R. W inck le r. AAS - NASA Symposium on tle Phys. o[ so]ar flares, 1964,

p. 117.
.8. JI. Inrra6l'pr. C. II. ClrpoBarcnrrii. flporrcxorngerrne liocMnqeclirlx

ryuefi. I{aA-so AH CCCP, 1963.
B. I a t r JI e p. I{sarrroeafl reoprfl rraryqeurrfl. }IJI, 1956.
C. 14. lotracroH, H.H.EprcrreB, IO. I4. llenrnop. LIan. Iipr,rucxoiiac-

tpo([ua. o6c., 1967. 39. 299.
B. B. ?It e Jr e 3 H s Ii o e. Paguona;ryqcHrre Coruqa rr rrJrauer. Iln4-no <llayxai>, 1964.
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AltAr,EMyrfr HAYfI CCCP
II3BECTI,I'I FiPbI]\IC IiO ft AC TPO@I{3UqE CH r)Ji OE ClIpIi,\?CtpUII

'Iorr XL lg6g r.

cTpyHT)'p,\ BCfIJIECH0B PAIU0USJI)'TIEIIUfl COJIHUA
HA BOII{E l0 c.n

IO, O, IOTtoaenu,ir,

Onltcr,ruaercn anfiapar-Ypa.II ]roroArrria na6.rrroqeurril yrrHponyJr],caqnii noroxa paArro-
u-3flytleErlfl ColuIJa Ira BoJIIre 10 cn c IlcroJrrr3oBaHnerr 6u,ur,llorb paTlrroreaecxona'PT-22
Itpr,r*rcxoti acrpodttlarlteclioii o6ccptraropnrr. IIa ocrroBe o6pa6orxrr'.rolyr"rrrru., Irareprra-
ra Ea6"urcIclrri.i 4e.rrarorcR cir e;1yruqxc Bi,tBoAr,r.

1. Vlrerir,uenrlc IlHTerIcIItsrrocrII paAnorriJ,ryqeHrrrr lroirter ll6o rlpelrrecrBoBarr, 11116o
cJIeAOBaTb rlii IIlIIIyJrlrCIlbIlI BCrrJt ecfi olI.

^ 2. Cparuure.rrruo 'racro ua6rroAiICTcfl ar(parlrrpoBaHrre paArrorr3Jryqogrrfl rrcroqEnKa
E-ttorrronenrr,r.
_ 3. Co6rrure B l)a[Ilo]l3JtyrreurlII, cBr{.]a}rnoc Aa}rie c Re6o.nr,uroii ncrr,ruxofi, ngorAa
6nrsaer cJrox{E},rM rt cocrollr IIB trpocroro ]r]rnyJr6cEoro BclJrecfia, fiocJrcBcrJrec6oBoro tror.Ilo-
qeEl{.g II BTOpIIIIIIOIO MaHC]rMyr.la rr3JryrreHrrE.

4, O6.nacru reuep{qllrl lrMnyJr},cnoro Ir RToprrqroro BcrrJrecnoB orJrlqarorcfi tro cBoeMy
troJrox{errlro rra Ancrie CorHrta,

- 5. flo r{B}'qe}ru6I}r croiicrrau nropluuuii BcnJrecrt, npor.rcxoArquri garne trocJre c;ra-
6EIx Bcirhlmer, Earlolrlruaer palnor.ra.uli.tgnue IV rurla.

STRUCTURE OF THE SOLAR ITADIO BUI]STS AT 10 CXI \UAVELENGTH, bYl. F.- Jurousl,u.- Thc large ladiotelescope I'tT-22 of the Crimean Astrophysical Observa"-
torytras been used for the observations of ladio bursts at 10 cm rvavelengtl. fne follo.rving
conclusions are made on the basis of lccords of 10 cm radioemission.

1. Decrease oI tlre flux dcrrsity can eitlrer p.ecedc ol Iollorv the pulse burst.
2. A screcning ol' l.lrc radio sour'cc oI t'lre S-comporrenl is [rc,tueitlv ohserred.
3. Radio event connected even rvith a small fiale sometimcs consilsts of three parts: a

simple pulse burst, postburts decrease and a secondary burst.
4. Position of tlte regions of radio emission for ihe pulsc bursts differs from that of

the sources of secondary bulsts.
5. Propcrties of the -secondat'y bttrst occulring even after a small flat,e allorv one to

consider this burst as a kind of typc lV radio emi,*sltrn.

I-{enr Hacroffqeir pa6orbr - rrorbrr*a rrpogeAeuufl Ha6.rrc,qeur{fi paAuoEB-
ryqeEI{.'I Co.nnqa Ea BoJrHe l0 cn c rloBbrrueHrroii ro.ruocrbro na 6onr,mou
paAuorerrecHotre PT-22 l(pr,rucxorl acrpo$r.ralrqecnori o6cepnaropr4rr c Ar{aMer-
poM SepKaJra 22 tt. Ouncr,rnaercrr anfiaparypa I{ r{eroArarta Ha6.,rroAeEtrfi, c
troMoqblo Horopllr cBepxcra6r4;rrnurt [plrer{rrr4}i 6r,r.u aalreueH ycTpoficTBoNr
EetrpepbrBHoro rioHrpo"rr.E arrlaparyprrr{\ s"uyHryaquri [1]. Ha ocuone troJry-
qEHEOTO MATEPUAJIA HA6"TIIOAEHI4II I4CC"'IEAYCTC,E B3AI,INIOCB,g3b PAAIIOI{tsTYqEEI4.Ec olTLrqecHIrLII{ AeTa Jr.srrlr p aSBr4Tr{.E BcrlbrrrrHr,r.

$ 1. Anuapar.\pa rr nrero4rrta ria6rroAeririi

flonr,ruteuHa.rI IranpaB.rIeHHocrr, aHTeHHTJ rroBBo"irrer auaqure.rrr,Ho cgu3rrrb
rrpr{EraMaeMyro r{oqHocrb or rex yrracr}roB coluqa, ua sone Horopr,rx Ea6rro-
Aaercfi co6blrne. Bltttrprtur rro cpaBneHrrro co cJra6ouanpaB.rrerrHoii agreHEofi
OIIPEAEJI,SETC,g OTIIOIXEHI4EM TEJIECHOIO Yr,lIA AI,IAIPAMTIbI HAIIPABJIEHEOCTI{ IT

aS$eHrranuoMy paAr.ropaBMepy Co;rnqa.
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Te.,recurrii yroJr ALIarparIMbr trafipaB.'reEgocrrr tro rroJroBr.rgnofi uoquocru
upn paSore paAr4oreJrecxona PT-22 r{a AJrr.rEe BoJrr{br 10 c"w cocranraer 2,6
. 70-3 unep. Ec",rlr paalreprr paBEolrepHo flpr(oro Arrcna Co.,ruqa sa aroii sor-
ue 1,1 fiO (frO - paAlryc {oroc{eplr), ro rr,rurpbrrr roryqaercR npu6.rrraan-
T{)Jrr,Ho a 4 paaa, [prl ycJIoBIItr{, qro paaNrepbr rrccneAyelroro r{croqrrr{Ha Ma.1rr,r

IIo cpaBneurrro c ur{prruorl 4uarpar,nmr.
Pa4uorrerp tra Bo"rruy l0 c"tt g,tn PT-22 ilocrpoeu rra ocuoBe r.rar.repr{renr,-

Eoro trprreMuraHa II5-11 u gpyrux crarrAaprun-r upuSopoB rro 6lon-cxeue
{ur. 1. Ilpruquu pa6orrr paArro}rerpa Bannroqaercfi B c.ireAyroqelr. Sueprux,
co6paunax orpax{areJre}I re,rrecnotra, trocryrraer qepea o6"uy.rarenr, r4 r(a,rru-
6ponauuuii arreHroarop norJrorqaloqero rutra Ha BxoA \roAyJrflTopa ctrrrHaJra,
r1e cpaBErIBaerc.f, c Nloquocrblo orropuofi ruylronoii raaopaapflAuoii nalrrrr
ItU-l . C rouoqrm arreHroaropa 14l renuuuna no.-reaEoro cr,rrnaJra ycraEaBJrtr-
Baercfi paanofi lroqHocrrr IIII-1 . B srolt c"ryqae {;rynryaqran Hoa{{raquenra
ycl{"rreur.{fi trpr{eMur,rna [5-11 Ee r,rcna]riaror Barrrrcr{ crrrtra.rra, ram r{an trprr-
euHrr[i cJ]yilrrrr ro.rrbno EyJrr,-rrEAl4r(aropoN[, cra6unrnocrr, 3atrucr{ B TaHoM pe-
?riIIMe qe.r[Ho]r BaBrrctrr or S"uynryaqril uorquocrrr rny]roBor"r Jra]rtrbr. floarouy
oco6oe BHr(MaEr,re yAeJlfiJrocb troBbrrtreur{ro cra6lr;rr,uocrrr' ee pa6orrr.

Cxelra 6.roHa trrrrarr[.a fiII-1 (Sur. 2) co4epxlrr, riporre o6rrsuoro aJrer(rpoE-
uoro cra5unrfsaropa Eatrps]fieErrfl (f ,,, JI), eqe u cra6lI,rrlI3arop roHa c ABy-
ME Kacria,qa\ru ycrrJreErrfi (n,, J76). Jlauna "Zg troAxruraercfi Br,rcoxoBoJrbrur,rM
trNltry"rlbcolr ApocceJrfl [p, tepea gttog [2 r,pu pe3noM Barrrlpaurarr 6aruacr-
nofi ravurr "76. Vupan.rreurre troA?r{rrroM }recrEoe (/{ru1) u.Trr{ AlrcralrqlroElroe
(Itnr). B pexurre ropeurrfl rox |III-1 upoxoAr{r qepea AroA [1, nrutya gpoc-
cer.t Ipr. TaHrzn o6paaou ycrpauflrorc.E napaarrrurre xo,,re6asr{E ToHa Ea
pesOEaECHOr"r .racrore ApOCCeXfl .

(

r---------------l
i:l

i l, /Ir-/t 
iii , ii\":l_|lr i

---__--__J

ta-. ffi@tu
148

rlrur. 1. E.rorr-crcrra pa:Irrotrerpa

I

I

I

I



" /t"

iiit, oxin

n
a

a
d
n
2

(Dllr. 2, Cxeua 6noxa rrrrrauu-fi myMoBoro reEeparopa

Hecuorpx Ha lrprrE.Erble Mephr, cra6ra;rr,nocrb Moqnocru IIII-1 Bce-raxtr
Bhrar,rBaJra coMHeur{.fl. [ra verxoro paaAeJ]elru.s AeficTBLIrelbEbIx MIIr(po-
BctrJreCHoB co;1Heqgoro IIBrIyqeEId.E u {tyHryaquit yponur saIIucI[ antraparyp-
HOIIO IIpOUCxO?r{AeEI{.s paAIIOMeTp AOtrOJIHetr KaIIaJIOM peU.ICrpaqIII{ IIOqHOCTtr
rxyMoBoro reHeparopa ll xoaQ$uql4eEra ycIlJIeEId.E. @epplrronrtfi sesrulrl
M2 ($w.1) c uepeueHulrll MarHtrrrnbtM rIoJIeN'I l'loAyJlrdpyer l\roqHocrb IIII-1 c
qaCTOTOii, ornr,rqRofi OT rIacToTLI MoAyJIgIIuu cI{IHaJIa. 3ro uOasOIfleT Ha B},I-

xoAe riBaAparuqHoro AereHropa c tror{otqbro ysHonoirocHblx ycr{JIl{Terefi pa3-

AeJrurb r(aHaJr crrrHaJra rr orroprrbrit HauaJr, flapanre:rrlraf Batrr4cb otropEoro
HaEaJra AaeT BosNroE(rrocrb r4criilrorrtr{rb EeIraAe}I{Ebre yqacTKlr peIIIcTpOrpaM-
MbI IIOJIESEOIO Ctr TEAJIA.

Hapagy co cneql{aJllHofi MeroAlrnor,i perucrpaqxl4 6rrlra npuuflrbl raliH{e
aeo6xo4unrre Nrepbr rro cra6r{Jrr{saqrlr{ t4croquuxoB rIIlTaIrrI.E u noaS$uqrreura
yc:zile1:/.fi. Bne4euue AotroJrEr4reJrbrroro HacI{aAa ycr{JreHrIfi Harlp.E}r{eEraa (nau-
na Jfl Ea {rr. 3) n cxeuy cra6l,rrr.r8aropa EaKarIa npu6opa II5-11 y":IyqnIuro
cra6r,urtrBaquro n 15 paa.

Nlexanusecxufi lro4ylflrop cI{IHarIa [pI4eMEuI{a II5-1 1 Ee o6ecnesuBail
IIocro.sncrBa xoe{SuqueEra IIepeAaqfl 143-3a rrapyrnenla.s HollraHToB B npoqec-
ce pa6or6r. B cssi; c Drr{M oH 6r,rr BaMeEeIr ctreqrlaJlbHo paapa6oraunbitlr Hoa-
HCI{aJrbEbrM trepefi"TrloqareJleM Ha trapaMeTpltqecHI4x AUOAaX.

,(nr nOCraBJreIIHoft BaAaqII IIoJIoCa trp6rrycl(agl4fl paAtroMeTpa He uMeJIa

cylqecrBerJrroro BHaqeEraa, fTplr yro4e sacTorbr reTepoAr{Ea BxoAEofi BrICo}to-
.ricrorHrrfi {urrrp lror 6r,rrr, ucroqnr.rnoM Eecra6l4ilr,socru. floaTotnty ou 6nrn

rrcr{Jrroqeg r{B cxeMbr upu6opa II5-11 BMecre c SeppuronblM BeErI{JIeM.

flepeurac.rrenHble I\Ieporrprz.flrufl 1I pn1 ApylrIx (ycrpaueuue IIIIIHpo+oHHoIo
a$$exra uepnofi ;-I&MIILI VHII uplleMlll{}ia II5-11, yMeEbIxeHIIe BJIIIflHIIT{ IIe-
pexoAIIOIO COIpOTIIBJIeHII.E paBbeMOB II r. tr,) noBBO"rIunI{ fioflyqllTb AocTaroq-
uo cra6ulrxrtfi paAlloMerp co cJIeAyIoqIIMu llapallerpaMl{: uy1\I-([axrOp
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N : 20, tro.Troca rpolycxarrrrfi )'IIq Al : 8 Meq, \T,esrBrrre.,rbrrocrb trptr
nocroffHHof,r BpelreHr.r t : I ceH. oHo,IIo 1,5"K.

Bnegeur,re [or.notr{amrqero arreuroaropa B }iaHa.x tro.xeanor.o cr,rrEaJra Bbr-
SBAHO TE^NI, TITO BbITIYCRAEilILIE TPON{bIIX.:ICHHOCT6IO TA3OPA3P,trAHLIE I,ICTOTIIII4I{II
mwa 10-c-aHrr{rrerpoBoro ArrarraBoHa rrNreror oriBrrBa.rTeurHyxr rerrrreparypy
tropflARa 20 - 103 oK, B ro Bpelr.a HaH aHreHHas rerrleparypa nprr HaBeAeHrrrr

(Dnr. 3. Cxeua ynyvrnerrroro cra6rr,,rrr;aropa Hafiprr,fiefirrfi rrariaJra
nprr6opa IIir-11

22-uerpouoro rerrecnorra Ha <cnonofinoer Co.rrnqe coorBercrByer 30 . 103
'K. floarouy AJr.E Aocrr.rrfieErrfl 6anauca reMueparyp Ha BxoAe paArroMerpa trprd-
xoAuTc.E JrMeEbrrraTb uoreasr,rit cIrIHaJr. Ha uepnuii BSr.rr.frA Kalr{eTcfi, rrTo aTo
trprlBeAer K yxyArrreHnro trapaMerpoB paAr.roreJrecKofra. o4uaHo upr pa6ore c
TilKtrM MOqEr,rM rrcroqrrunoM paAuousryqeHr.rfl, HaH co.nuqe, 3ro yxyArrreHrre
trpanTtrqecnrr rrecyqecrBeHuo.,(eficrBrrreJrbHo, {.nynryaquonna.E qyBcrB[-
TtlJrbEocTb paArroreJrecHorra ara, orEeceEHafi H anresuofi reuneparype Ir,
otrpeAeJr.serc.s B brp aE{eEr{eM

LT^ 7'run r I
Tr r^tfyn ' {-t1r'

r,qe Uun == (1'r - l) To - anBr{Barrerrrrrafi rrryMoBa.a reMneparypa [pr{eM-
uraHa, Af - tro"rroca rrpolyc]iaHr,rx rrp[er,Iurrn&, T - frocroflHHa.rr BpeMelrrr Bbr-
xoArroro upu6opa.

Saaracuiuocr:o L,Tol Tu or BeJrr,Irrr{Hr,r 7r, nrrpaxeHrrafi B rrporIeETax, lIo-
r(aBaEa Ha tbl,Ir. 4. Han BrrAIro ua rpa{lrxa, yMerrbrueHue aureuuofi reMrreparypEr
Ao 104 oK cyulecrneErro Ee BJrr{fier Ha Berrrqrluy {ryriryaquft, Horopure ocra-
K)rcrl NreEr,me 0,05% [pr{rrr.rilraeMoro c[rEa.rra.

Penraroqee BEaseEI4e Airfl ycrrerlnr,rx ua6;rro4eur.ui N{r,rHpoBcrrJrecr(oB r{Me-
er rorrrocrL, conpoBoir{Aenux nr,r6panuori ro.rHn Ar{cna Co;unqa. Ha aauucu pa-
AI4OIISJIJ IeEU.E trpaKTlrqeoHr{ HeBOS}IOH{I{O OlpeAe.[r.rTb, qeM BbrSBaHo fl8MeHe-
B.r{e ypoBE.s: AefrcrB[Te"IIbHbIM LI3\{eHeHlretr BeJrLIrrrrHr]I rrororia I,IJ]rr treper{e-
trIeHI{eM trCTOTIHI4r(a rIO Alrarpa}r}Ie HarlpaBJreHHocrr{ paArrore.rrecHorra B pesyJrb-
rare ourra6on colrpoBoil{AeHllfl. B cs-san c Drr.rlr 6rr,na rpooeleHa cueqrra"rrbHar
trra6or:a Iro oupeAe"reHfiro roqHocrr.r co[poBo?r{AeHrr.s.

Pa4raorerecrotr PT-22 Irlleer aal{Myra.rrbrryrc Nrorrrrrponxy. CneqrraJrtr{Brr-
poBaEHa.E eJrenTporruaa qu$porafi Br,rrrr.rc,rrrrrc,,rLHas ilraurrrua ocyqecrBJrfler
Eepecqer trapaJrJlar(rl{qecnux noopAr,rHar B aar{r{}/Ta,rrbrrrrre c rorrHocrbro +5".

flponepHa corrpoBoE(Aelrr{fl BBeBAr,r c rro]roqbro orrrr,rrrec]ioro r,lHCTpyNreHra
rtonaaaJra, rrro crrcrerlaruqecnaff ouru6na reJrecnorra aa 6 .rac. ua6,,rro4eulrft ue
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trpeBr,ruaer lx. 15'. C"ryunlirura oIIItr6Hr{ crrcreMbr rraBeAeHurr rr Bcero reJre-
cnorra B r{eiro}r orrpenc.xfi,,rrrcl rro paArrorra.rryqe]rrrro Co.rnqtr c;regyroqrar,r o6-
paaoM, llponauoln,rrocb criaHrrpoBiruue rrepea r{eHrp Ar{cria Colnqa. Sarelr ua-
xoAr,rJracb HpyrIIBHa tipunofi cliaHrrpoBaHrr.rr riaK oruorxeHrre r.ratfeneEr,rfl trE-
TeECr{BHOCTTT Cr{rEaJra A1 X Ae.rUr.U.rHe yrJra A0, nrrar,rnarctr{ero 3To trSMeEeEIte,
CoupoooxrgeHr,re rorrnr,r c r,rsnecrHoii xpyrr,ranoit froaBo.rrfler [o rurrptrEe 6lyn-

u /0. / 'a, /o

(Dnr. 4. SasuclMocrr roqrrocrrr
pertrcTpaqrrtr rlptr saAaEEbrx tra-
paMeTpax paArloMeTpa or BeJrIr-
qEEbr aETeEEOtr TeMrIepaTypl[
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ryaquouuofi Aopolnrr4 rra Balrlrctr paAllor.raryqeErr.E orlpeAeJlurb ctyuafiurre
omn6nr cr{creMbr HaBeAerrrr.E rI HaftTtr peaJrbuyro rotlHocrb perrrcrpaqutr uJlor-
EOCTE trOTOKA.

Cepua r(onrpoJrbEbrx Barrrcefi troftaaaJra' vro ctyuaftsrre omu6xtr cotrpo-
BOlr(AeEErr Ee trpeBr,rEarot 10". oAUaHO B TOqI(e C 6O.nr,mofi Xpyruauofi TaKtre
ouu6xu BbrabrBaror SryHryaqlu{ Ha 3atrI{crr senusrnofi or(oJro 7-20/o. B rosHe

@ur. 5. Vqacrrn 4ucxa Conrqa'
r{oTopbre colpoBo}r(AaJl paAEOTe-
;recron PT-22 n [poqecce 32 ot-

AeJrr,Er,rx ra6rrogerufr

Hal4lleubmeft npyruaurr Qnyxryaqratr yMetrr.ualorcfi Ao 0,5o/o ' Brrurpr,rru r ne-
lruqtrrre rfrrynryiqufi. s 4 paBa r{ Eel4sBecrHoe troJlo?fieEtre axrnruoft o6nacrr
ra 4rcxe Coonqa , 4enr na6nro4enufi trpuBeJII[ It BrIBoAy' qro qeilecgo6paauee
ua6rro4arr (qerrTp T.rr?fiegTr{) paAuotrsflyrlenur Coluqa' TaH I(aH B aTofi Toq11e

ItpyrIIBEa XpruOrl cHauupOnautrE Nrtr[Hll]Ianr,ua. flplr aToM B EeHOTOpIilx CJIy-
qa.Ex BeJr[qrrlra Bctr"rrecHoB troryqaerc'I BaErIEtennofi I{3-3a roro' qTo EcToqHuH
trOtraAaeT Ee Ea N[aHCr4MyM ALIaIpaMMEI, HaIIpaBJIeEEocrI[. B^er[suua trpgur-
pblma BaBrrcrrr or IISJTOII{SEI(E aHrLIBIIoil O6naCru Ea AI'IcHe Corgqa U ee trE-
TeEcI{BEocrlr. @ur. 5 gaer Eel(oTopoe upeAcraBJleEue O rOM' KaKI{e TOqKIT AtrC-
Ka rrpuxoArrrrocr, coupoBoTfiAarb B trpoqecce 32 orge;rrrblx Ea6IIoAeELIft.

Pa4uOno.nurr Ha CBOSM tryTtr AO EaBeMEofi aETeEEhI trpoxoAflr qepeB BCK)

ToJIqy Berrnoft arruoc{epBl. B pesylr,raTe trIITeHcUBEOCTb trBJIyseH[R B r6qKe
upuertra OCra6eBaeT u \{O)I(er [MeTb SEaqIIreJIr,HbIe (fltyltTyaqllu' Ee CBEBaE
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LIbIe c npIIpo;IoI"I IICTorIHIIlia. Buscneuum B.'rIIrHIr-rI arrrocSeprr Ha nprrerr pa-
;Urorr3,ryrreHrrx Coruqa 5u".r uocaarqeH cneqr.ra,Tbrrbrr"r qrrli.l ua6,'rro;eurui na
PT-22. Xlcrolrrna IICC.-IeAoBaHrrfi 3ali.rrrcqa.,racb B r,rarrepeHrrrr BeJl,rqrrHu Q.ry-
nryaqufi r,IlorlrocrII rlorortA rIo ]repe yBe.rtr{rreHr.rfl BLrcorr,r Co.,ruqa HaA roprr3oE-
t:olr. I4a-aa yrreHr,rxeur'rrr xJr.rHbr nyrrr paArroBo,'rH B arrroc$epe lrBLrer{flerc.a
arlrrJl,rryAa u \apanrep {:ryriryaqurl. fIo.-ry.rsHHbre peBy.rrbrarbr no3Bo.-r.rrror
rlotrrtsepArlrb cAe.ralrHrJe paHee n [2] nuuogbr o ro]r, rrro Be"'rrrqr,rHa {.ryxrSarluli
Ba cqer uerlrarcIr1ero Aericrnrrq arrroc{epu 3err",rlr u rnApo}rereopoB rre npe-
rlocxoAl{T 0,596 ua6,rroAae\Ioro rroruria, ec.rrrr Br,rcora Co",rnr4a HaA roplr3oHTorr
6o.rr,ure 15' u oSrarrHocrb He Ao;rijleBa.rr.

Tanurr o5paaorr, rexHrrqecxrre \apaxreprrcrrrxrr anfiaparyprr rr Bcero pa-
xlrore"rrecliorra B rleirolr rroaBoJrr{.Trrr o6uapy;riunarE, Ha BoJEe 10 c,lr rcn.recxr
c. aMtr.xrrryAort 0,2 . t0-22 eml,tt2 et7.

I'IerograHa Ha6.'rroAeHufi cocro.sra B c,rreAyroqelr. Cna.ra.ra [po]r3Botrrr.-rocb
cHarrr4poBarrlre Co;ruqa tro nprrlrorry Bocxo)finer{r4ro r{ cH,rroHeHr.rrc A.l.s onpe,qe-
JIeELIfi HoopArluar roqxl,r \rlrHrrMa,rbHoii Hpyrueur,r. 3arelr BxJrolra.-rilcb xr)'lro-
Bafi JIaMIIa OIIOpHOIO HaEaJIa, aTTeHIOaTOpO\r CrrrrraJr BbrpaBrrrrBaJrcfl xo )poB-
as IIII ra ycrrJreHr{e paArroMerpa yBer[quBarocr s 10 paa. I{a ronuurenuofr
qyBcTBrITe"IIbrrOCTrl rIpOI{sBOArrJraob KOppeHqrrfl EaBeAerrrlfl reJrecKoua ro }raH-
cIrMyilry [pr{HrrN{aeNroro cr{ruaira. B nporlecce cotrpoBo}r{AeHufi B Baaqeurrfi
a r 6 ueupepblBEo BHocr,I.rracb rlorrpaBria B coorBercrBr{r4 c roAuqnbl[, AB]rrfie-
nuerr Cornqa.

fl;rornocrr, rrorolia B AeHb ua5.;rro,qeuufr r,r alrunraryAa BcnJrecrioB B eArlurr-
qa-\ 10-22 amln2 ?Lt orpeleJrfl.,racb c [olroqbro oAHoBpeMeEEbrx Banrrceii
I4rETerpaJrbEolo noToHa co.rrnqa, HoTopbre nporrSBoA.aTc.fl eirieAHeBEo trO trpo-
rparrMe C.ryx6r,r Coruqa na ue6o.rr,urolr paArroreJrecnotre [3]. Bo nperra 6o;rs-
rnlrx Bctr"rleclioB yclr.TreHrre npr{e}rHr{Ha yrreHbrxaJrocb A[rcHperrro Ea onpeAe-
"-I 

eHIr yrc B enuqrHy. llcruuuuii r peueuu6li rpo{u.nr, BctrJrecHa B arer\r Bocc raEaB.
irrrBa;rc.fl c rrouoqbro ?.refirpolreraHrrqecnoro uaurorpa$a [4].

$ 2. Peal-;lbrarbr xa6tro4eulrfi

_ ocnosIIor"r lrareprra.-r na6.rrrcxeur.rfi, pacclrarpunaelrufi B r{acro.au,efi pa*
6ore, 5rr"u ro.rryrreg c rrolrorqbro paArrorerrecxoua PT-22 s {967 r. Ha6rroAeuus
trpoBoArr"rrrcb c 7.II uo 5.III, aarerr c 29.Y no 12.VI u c 27.yI uo 14.VII.
C yrrlrapuoe Bperrfl narpy,f r,rpoBaHrrfl cocraBr?rJro oxo.rro 250 sac.

4

70

/0
@rr. 6. Pacnpeqeaenre quc.ira,
BCIIJIEC(OB B 3AB]ICIIIOCTII OT IIX

alIrrJrrrTyAr,r

2IJOJTWUJO
S 7n-z! [n/uz.zq

I{e-ea rIoBLImeurr.E co.lge.rgofi a}irlrBrrocrlr B cB.aalr c Harrailo\r HoBoro
11-"re'rnero qlrfina rlufipoBctrirecnrl rulra ((trocretreEnoe rrapacranrre 11 cnaA
TIETeHCTIBHocTII) He paccllaTpl{Ba.'IIICb, TaH HaH 6rt.ta cpanrlrTeJrbEo B0;fr1}i&
Bepo.ErEocrb Ha.foiriel1r.ra o{sexroB or oAHoBpeMerrHo cyqecrByroqr.lti rrcroq-
HulioB paALIouS.-IyqeHIIfl C)cgoeaoe BI{I{MaHrIe cocpeAororlllBaJrocb Ha u3Jry-
rre.strrtrr rrNrtryJbcrlbrr Bcrr.recHon. B re.resr{e Boero BpetreHr{ ra6",rrcAenufi sa-
pelllcrplrposano 53 TaHrlx BcILrIecIia, Iioropbre n 4a.rrrneftmeu 6mlu rtrItrre.rrbEo.
II3 Ytlgg"r.
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Pacnpele,reHrre rrllcJra Bcrr.teclioB B saBlrcr.rlrocTr{ oT rrx \rou{Hoc-r, ,oiil
Bauo rra rlrcrorpalllle Slrr. 6. Nlancuuyrr n parloue 3ua'teHllti IloroIia (5 : 10) '
.10-22 eml,n2 etg o6,saCaflercfi He IIe/IoCraTlioM rorlgocru perl{Crpaquu' a

cliopee BCero rrarreHer{[etrr upoSura BCn.[ecIia ilprl ]'NIeHbIxeHIIL{ ero rIIrreHCI'IB-

Hocrlr, Ec,tru npu,ltrrrra BoBHrrliEoBeHI{fI crIJrbHl,I\ II cJaoblx BcrI.rIecHoB oAEa

Ir ra )rie, To I4r A.rIIITe.rIr'Eocrr, Ao.tr?f{Hil 6rtrr cpaenll}Ia, oqeBrIAHo' qro flprl
ytleHI,ureHIrIr aNIrr.rrrrTy/IbI 11\r[y"r],cHoIo BCII"TIeCHa c coxpaHeIIIIeII AJIITTe.IIb-

Hocrrr oH BCe So.rtrire HarII{Haer Harro}{IlHarb (rlocrerleHHoe HapacraHl'Ie u crlaA
r,IHTeEcrrBrrocrr{), Iioropoe EarIIr He )rlurblBalocL.

t0-22,0n1az.t4 ar

@nr. 7. Cnopocrr Hapacrarrfls
IIETEECIIBEOCTII BCN.T]EC}iOB PA3-

.TIIrrEErX rpyIIII

flonr,rureuua.rr roarEocrb perrrcrpar{u[ rroBBoJrr{.rra yx{e n ueprufi treplloA.
na6lro4enrafi B aueurrr, qr o Henoropr,re B CrrJrecnr{ uMeror reuAeEqr4lo uo.fl B Jrfl rb-
c.E Apyr Ba ApyroM c rrurepBaJlou 20-30 urau. flpuveM Ba trpocrblM BctrJreonoM
flpr(o Br,rpalr(enEofi uMuy.Trbcnofi {opuu c,rreAoBaJr, Har( trpaBrrJro, BcrrJrecx c
6onee lre4reEEbrM EapacraErreM troror(a. tr4uor4a nepeA troaBJrenrreM BctrJIecHa
rrETeucr{Buocrb paArrorraryqen[.s y\IeHr,rrraJracr,. B Apyrrrx cryqa.Ex to4o6-
EOe )rMeElrtreune na6lroAaJrocb trocire Bctr"rrecHa.

.{rr nrran.neErrtl cBflBrr aroro yrleHbrlrenrr.g r{IrrencrrBrrocrlr c xapanTep-
gbrMr oco6eErrocr.flrrlr BCuJrecHoB ouu 6rrrra paBAe.xenbl Ira rpl{ rpyuurr. Or-
.rrurrrrreJrbrrbrM rrprrBrranolr nepnorl rpytrrrbr .sBJr.sJrocb Ealruque trocJIeBCtrJIecno-
Boro ylrerlbrrreHu.E. Bo nropyto rpynny BKJrroqa"rrrcr, BCrIJrecHr{, uMeBmIIe
rrpeABctrJrecxosrrft cnal r.rHreHcrrBuocrrr. B cnyuae orcyrcrBrr.s B uETepBaJIe
-t-30 uun. naxux-.,rra6o BarrerHbrx uelrenenuii rrJrorHocrrr troror(a BCtrJIecr( or-
HocrrJrcJr x rperr,erl rpylne. ,(;ra xax4oro BctrJreclia BbrrrrrcJrflJracb cnopocrr!
rrapacrarrrrfi ffHTeHCrIBEocrrr, rioropa.E r{oirier cJry?firrrb HeHoTopr,IM {uauuec-
KrrNr rrapalreTpolr, oltrchrBaroquNr cTerreEb ero (I{NrnyJrbcHocTrr)). Sareu naxo-
,qu.rracb cpeArrfl.fr cnopocrb EapacraEI4.q A"rrfl BCefi rpytrtrbl. Peaylrrarr,r raHofi
o6pa6orrra npeAcraB.rreuEr Ha $rrr. 7. IIo ocra opAlrHar orJrox(eua cnopocrb Ea-
pacrarrrl.E B eArrurrrlax 70-22 6m1ilz arl. cen. flyrnrrpou uao6parHeua cpeA-
E.E-rr cnopocrr, uaiigeuua.a rro BCeM rrccJreAoBaHEbrM BctrJrecfiaM EeBaBucuMo or
trprrHaA,Tre?IiHocrr.r H rpynlle. ,(uarpalrua troxaSbrBaer, qro BcrrJrecKr{? 3a Iio-
ropbrrr,rr{ cireAyer yrreHr,meHr.re rrHreHcrrBHocru (rpynua 1), uueror qafi6oilbllrylo
cliopocrb EapacraErrfl, r. e. .frcrro Br,rpa}1(eElrylo lrl{try.xr,cHyro trpupoAy. cpeg-
Efi.a cnopocrb HapacraErr.fl Bcrr.'recxor aropofr rpytrrrbr (11) uouru Ha tropflAon
rreubrxe. He6o;rruroe orJrr4qr.re HpyrrrBHbr BcrrJrecxoB rperrefi rpyuurr (1LI)
or cpe4ueri Be.[urrrrH],r roBoprrr o rorr, qro B DTy rpynly BomJrtr BcrlJrecfirr,
oroifiAecrBrrrb riorophre c uepnoii rr.rrr nropofr rpyuuoii He rroBBo.ttl{.,ur ru6o
TorrHocrb perrrcrpar{un, tu6o ycnoBrrfl ua6rro4euufi.

B t5] u [6] yxaer,rBaercg, rrro rrprrrrrrEofi tro.aBregr.rg qocJreBcrlJrecr(oBoro
troulorqeHl{fi \ro,+ier Srrrb sareuenl,re qacrr,r ucrorruur(a MeAJreHHo MeuflIorqeftcn
Hol\,rrroHeETr,r EcrrBllrreqEr,rnr rHSpocolr. Ec.nn trofJroqeElre nepeA BCrrJIecKoM.
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r4NreeT Ty ,fie IIpI4poAy, TO OTCIOIa C"rreAyeT eCTeCTBeHHOe npeAnO"TIOir{eHI,Ie o
cBF-3lr Borr"-recrioB Bropori rp ylrrbr c rrper'lrrrecrByroqr,rM Bhr6pocoNl, T. e. IIlIIIyJrbc-
Ehrrl Bcn"recn, roc"leAyrolqee ttor",roqeHrre r,r BroprrrrHhrrl lraHcr.rltyM lIEreHCrrB-
flocTl{ MOIyT IIpeACTaB.XflrL e;iIIEOe flB.TleHrle. HOUeUUO, 3TO CrIpaBeA.rILrBO TOJrb-

r(o B TorI c.'Iyrlae, eo,rll{ oHu cBflBaHt,I c OAHITNI I{ TeM;rie nrrSpocol.t.
Ocnosrrsancr, Ha rrux coo6pairieHrrfl\, r,Ibr paccrlorpe"Ill,I Becb rrarepllaJr

Ha6JrroAea[ii c qexrrc tsr,rflBJreHtrrfl TA]ir,rx c,rloxi]rbrr co6uruii. Bcn.necnu, upo-
x{crtreArrrrre B TerreHue a40 lruu. or Harril,-ra rr.[rr rioHI{a gua ua6"urc4euuii, ucxllo;
gaJrtrrcb, rari Hari B aroNr cJryqae lreBo3lroxiHo 6r,r,lo ycraHoBrlTb rapanTep flB-
-rregrr.fl. I4e ocranruuxcs 20 co6r,rrlrrl rprr oHaBa,rrr.rcr 6o"'rr,ruuN'rrr AJrI{TeJrbHbrMI{
BoaMyqeHrrflMtrr, Ttrrfi r(oropbrx olpeAe.'rr,rrb BarpyAHlrrenluo. ,(na u],IrIyJrE,c-
rrbrx BCrrJrecHa 6r,r.nn oAunorrHLrMrn. B socbMrr c,rryqa.rrx na6nro4a;rocb .sclro 86I-
pa?fieEuoe cJro?r{Hoe co6uure. flpuuep fior(asarr na {ur. B, r4e cnuournofi
,rrasueii o6oana.rena coJrHeqHafi Bcrrbrrrrna 6ar,ra ln c xoop4rrl{arar{rr S19
l(70, a crpenHofr - lroMeur ee Mancrrlrylra. Ocranr,Hr,re cetrrb clyqaeB He.f,B-
JI.ETOTC-fl OAr4rrorrHbrMrr BCtrJreCHaMrr, XOT.E yBepeHrro Orr{eCTI{ r4X n CJlO)r(HOMy

co6rrrurc Tax)fie HeJrbafl. Taruu o6paaou, 40% paccMorpeHlrblx .sBJIeEIrfi
cocTo.ET rr3 I{MIIyirbcrlolo BCtrJIec}ia, IIoc"rreAyloqeIo nolJroqel{l{.E I4 BTopuqEoro
MaHCuMyMa. B rex cJrylla.gx, HorAa r{HTerpaJrlna.a rrJrorHocrb frorona 6rua nrr-
coxofi, Mr,r HarrrJrr{ noAo6snre co6r,rru.a ranxre rr Ea 3arrr.rcrrx paArror,IaryqeHl{fi,
noropr,re 6rrnu noryqeurl c rrecr(oJrrrr(o lrenr,ruefi ToqHocrt lo ua ue6onr,uroM pa-
,qr/roreJrecHoue, pa6orarctrIeM tro rrporpaMue C;ryx6rr Cornqa. ,{,arr,uefiilrufi
aHaJrr{B ororo .rrBJreurrfl npouaBoAWilcn c rrcrroJrbaoBaHr{eM aarlrceft HaH PT-22,
TaH u Cryxr6rr Co;rnqa.

fucrorpaunra na $ur. 9 uoHaar,rnaer BpeM.E rro.EBJreErrs Broprrrruoro MaI(-
cr{MyMa rraJryser{rd.s oruocrrreJrbrro Haqa.rra rrMlyJrbcrroro BcrIJrecxa. Hau6oree
Bepo.rrrEoe BpeM.E aarraBAr,rBarrrr-s cocraB.irqer 30 -40 N{r.rs.

Cpanueurae c rrpoAoJr]r(r{reJrbHocrbro coorBercrByrolqer"r ourraqecroft Bctrhl-
lrxu rror{aaaJro, qro B rl.srrr r{B [recrrr paccNlorperrur,rx co6rrr:uli scnrrluHu 6rr-
rz cna6rrul4r u SaRaEirr{BaJrr{cb Ao Hacrytrirerrurr Ma}icuMyMa rrSJryqeEl4fi BTO-
plltqHoro BctrJrecKa. trl[cxnroqeuraert 6r,r;ra BcubrrrrHa 6anna 2 n. Ecru nroplrunr,rfi
BCtrJTeCH paCCMaTpIABarf, r(aK CaNrOCTO.sre,rbEOe CO6r,rT[e, TO Orr Ha]r{eTofl He CBfl-
BarrrrrrM co Bcrrhlrrrxofi. O5rr.ruo uETelrcl,rBttocrb BTopr.rrruoro Mar(cI{MyMa Ba-
MerHo rrr{}r{e aMrrJrr.rryAhr [peArrrecrByrorqero rrNrrryJrbcEofo BcrrJrecHa.

flo ouy6.rrunoBauul,rM [aHHr,rM [7, B] u Harrrr{Nr BarrrrcffM 6r,rna cgeraua rro-
trLITKa IrOCTpOrlITb Ar,rHaNI[qeCHUfi CneHrp CJrO?r{EOrO CO6rrrUg rA .raCrOrnrrii
crlexrp ero cocraB,rrflrorql{x, }t corxa.,reur.rro, BTopllqrr,rfi rcunecx NrHorr4Mtr craE-
IlrrfiMrr Ea6rroAenuii .racro ue o6uapyxrrBaercfl. Ha {ur. 10 uoxaeauhr ABa
cJryqa.E, Korlla co6urue 6rrno aa$uricrapoBarro nau6o.nee rroJrrro. Moxrlo Ba-
Merurb, rrro B rrpeAeJrax Aocrynnoii ro.luoctra 4peir$ [o qacrore orcyrcrByer
r{aH AJr.E lrlrnynr,cnoii Sasu, ra}i tr{ AJrs rroc"rreAyroqero BCrrJrecHa. t{acrorsllfi
crlexrp B srr{x AByx cJryrraflx r.rMeer cxo4nsrii Br.{A Air.s nropoit {aarr co6rrrux
({ur. 11) u crrJrL,Ho or.rruqaerc.fl Arr.rr r.rN{rryJrbcuoro Bctr.rrecHa. Bropuuurtfi
MaxcrrrryM rll{eer peanrart crraA crrer{rpa Ha rrrranrrx qacrorax.

,(;rr nr,rxcneuua {uanrirr [poqeccoB orreub qeHna nuSopuaqufl o rloJrox(e-
nuu o6lacur reHepaqLII{ I,IN{rIy,rlbcHoro rr BTopI,IrIHoro BcrlirecrioB. flpauuu
cuoco6olr c rloMorqbro PT-22 cAe"rarr, aro 6br",ro ,{oBojrr,Ho rpyAuo, rar( Hari
[IrprrHa Ar{arpaMl,rbr HarrpaBJreHr{ocrr{ rra BoJrHe 10 c,tt, cocraB.rrrrira 18'. flo-
oroMy 6rrr paapa6oraH rrlroA orrpeAeJreHr{.8 BBarrN{Horo rroJro?r(eHr.rfl trrcroqHrrnoB
BcrrJrecxoB rlyreM cparrHerr.rfl oAHoBpeNrelrr{brx Barrrrceri 4nyx paArroreJrecnorroB
c patsrutlHr,IMrr aHTelrHar'rrr. Cyrr, MeroAa Bar(Jrloqacrcfl B ToM, rITo paaBr{Balo-
rqrrecff Bo BpeMeurr co6r,rrn.*r 6ylyr BbuJrrAerr, oArrrrarioBo Ea Batrrrcflx o6eux
yCTaHOBOIt TOJILKO B TONI CJIyrIae, eCJIII IICTOTIHIII{ reHepaqIlu He IIepeNIeIqaeTCg
tro Arrarpai\rMe Hanp aB.reHHocrrr.

B narur.rx ua6.nro4euuflx arrreul{a MaJloro pa,qr.roreJrecxorra rrMeJra rulrportylo
ALIarpaMlly HarlpaBJreHnocrr{ rr npelrcnu6rl xoA co6r,rrufi rleJrr{rior{ olpeAeJrfiJrc.s
MOqHOcTLIO I4SIyqeHLIrI EeBaBIICIII{O Or IIO,lIoifieHltttPICTOaI:r.uII{a Ea ALICHe CO.nUqa
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(fiw. 12, a). Terecxou PT-22 c 6olee yaxoir JnarpaMlIoil corpoBo?nlaJ?
(qeHTpT.'I}I{eCTuDpaAI,I0I,IBIyTlegu,fi.BcJIuI{CT0IIIII,I}iIIBcIIJIeCnoBHaxoAIl"-IIIcb
B pa3ruqEr,rx roq6ax AuCHa COtnqa, ro oTEOIIIe[fie aIlIIJIuryA IIpeAIneCTByIo-

q,eIO I4 trOCJIeAyIOtr{eIO BCIIJI€CHOB orJII{qaJIOCE' IIo CpaBEeEuIo c 3aIItrC}'IO Ha

MaJror\f r.rEcrpyllreETe 3a cqeT clleqeHl{rl IIo trIIaIpa]IIIe EaIIpaB"neEEocTIt

(Sur. 72,6).-Ognoaga.rnofitoHalrraaqr{r{ aror }IeroA He Aaer. flpu uanecruoft

ArrarpaMMe IralpaBJreEEocrII IIOII{EO JII{IUb OIIpeAe"'IIITb yr"[oBoe paccToflHue

Me)fiAy rlcroqHtrfiaMr{ BCrIJIecxoB oAuoro co6r,trng.
tr{a UInlennu1cfl oAHoBpeMeHHbIx aanucefi C.rIo}riHbII CO6urrafi B qerblpex

Clryqaflx IIOIKEO 6r,uo cgelarb I(oJII{qeCrBeEHbIe oIIeEriII. flpulrep TaHOI"l 3a-

rrucIl IoI(aBaE IIa {rar. 13. Bo scex qerllpex CIyrlasx BropI'IqHLuI }IaKcII\IyM
Ea peIIrCTpOrpaMMe PT-22 OliaBaJICff ),MeHbIIIeEHrrrt, C;reAOs&T€;-ILEO, IIpe[-
*eagyrOqifi z uocne4yroqrafi BcunecHra IeHepIIpylorc.a B paBJII{rIEbIx o6'rlacT-

rax, tr{suepeHHoe paccro.aEr4e Me?nAy EI4MI{ cocraBJl.ser z-+ '
onpe4einrr, 

"nopo."u 
ABl{}r(eHrrfi rrcroqg1ll{oB no paBHI'Iqe Bo BpeMeIrH6M

xoAe paAtrousryqeHfl.s Ha AByx Salrl{oflx rraM He yAaJrocb II3-3a HeAocraroqnofi
TOqEocTIl perIICTpaIII4I{ uoTo1a Ea MaJIoM IIHCrpy}IeHTe. BnOgr tronOJIHIITeJIb-
EbIe trpeAtroJlo?fieEl{.8, BCe-raKII MO}I1EO xoT.s 6bI uprr6"ruaUreJIbHO IIOIfLIrarbC'E

oIIpeAeJrI{rb cxopocrb pacnpocrpagegtrs BoBMy1qeH1lfi B CoJIHeqnofi aruoc{epe'
EcIra cszraTr, qTo BoBNIyIqeEtre B6BIIIIKaeT Bo Bpella flofB.lreHIrfl II\IIIyJrbCEoIo
BCIIJTSCKa, ABtrx{ercfl paALIaJIbIIo noA yIJIo}I 45d n ,-ry'ry speII}LE u sepes 30-
40 rnlus. reHepl4pyeT nropu.Inltfi BCIIJISCK, TO ero cliOpOCTE, ABII?ileEIIfl Ao'rt fiEa

Jre)fiarb B rrpeAeJra* gO-ttO nJwlcen, a upoirgeunoe paccro.sulle (100 -+-

-:-150) 103 nat.
TaHuu o6paaoll, aHaJrrr3 MaTeprraJra Ea6.IrctreHuir. no,ryvenHoro c Ilollo-

qLrc cleqr{ariuofi atrflaparypbr r{ MeroAlrr(rl, r]o3Bo.-III.1 o6uapyxgrb c.rloifi-

Eyrc crpy6rypy BpeMeHH6ro npo{urr caHrrrMerpoBr,rx BCIIJISCI(OB I{ OlpeAe-

JII{Tb BSarrMHOe [OJIOifieHue ][crotlHrrKoB rerrepaqrlu.

$ 3. O6cyx[elrrle peayJlbraro'B Ha6Jloreuilfi

fIOtrrraeuC.rI onpeAe.rlI{Tb npIIEaAJIe71iEoCrb orAe.-IbHLIx fraa C.T ornnOro

,rBJreur{ff }t IIBBSCTII6IM rItIIaM paAuOuBIyqeHI'Ifl. flepBafi sacrl CO6blru's -
npOCtofi I{MnyJIbCIIbIii ncn;reCX, BOBEIII1ar6qul'i B EarIa.-Ir^EOI1 CTaAIIII BCtrbIIx}iII'

,b*., 6rrm btneceu Iro rt.rraccusunaqun F(onnnrrosa [9] n runy A. Oco6es-

HOCrr{ TaHIIX BCTJIeCKOB U [pUtII{HbI IIX BO3EI4I{IlOBeHllg AocTaToqHo tro'ilEo

ocBeq,eEr,r B Jlrrreparype.
C.rre4yroqaa $asa cioxnoro co6brrr{.rr - rloc.reBcrl.'IeclioBr,Ir"I claA ]1HreE-

cl{Buocrrr - rla o6rr.rrrbrx r{Hcrpy}IeuTax c rortEocrr,Io perrlCTpal{rlrr troro}ia_B

2-3% Ha6.rrloAaerctl orleEb p"ifi*o. Ha narnrr-x 3aluc.H-\ ua 53 BCn.-IecIioB 10

00JO

/0J/0( /0J /02
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Orrr. 12. Onpegercrurc orlrocll-
TEJ]bEOIO trOJIO,{iEHII'I BCIITEC}iOB
[yreM cpaBueuux aaulrceii gnl-x
pa,qrroTeJrecEoIIoB c pa3rflt{rlbrulr
Jlrrarpar{Ma\tII HaIIpaBJTeHEOCTIT

@rrr. {3. Illrttrtop ollnorrl)c\tcII-
rofi ganltclr l)aArlouuJryttt)ttru IIa
AB] x nucrp]'\Ierrrax 3.VI 10U7 r.
o - tla MlJlufr paxrlorc.-IccHotre;

c; - tta lrl'-21
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cotrpoBoll{AaJrrrcb ytfeHbrxeEr{err rrororia Befl[rrrlEori or 0,b . t}-zz ,qo6 10-22 eml,n2 at1.
ItaH yxie orMeqa.,rocb, Ha ocHoBe corrocraB,,reElr.a AByx ranrrx c,TryqaeB c

orruqecnr.rMr4AeraJrsrrrr paaBr,rrrr.rr Bctrbrrrrxtr{ s [5] rt [6]ge;raerca BbrBoA o roM,
qro [polcxoAr{T trorJloqeEue r]oBr,rtrrerrEoro paAEorr3iryqeHl{fi aHrileEofi o6-
Jracrrr (lrcrouunna J-riorlnonenrr'r) aScop6qrrourrbr\r rr,r6pocolr, r{BBepraerr},rM
BO BpeNr.fr Bctrr,lmlil{. I] uo"nr,ay rarioro o6t,gcgenns cBu,qeTeJrbcrByror paArro-
ua6.rrrc4euufl co.rEeqHbrx sarlrenr,rt. Onu rroriaBbrBaror, qro upory6epanqrr
r{Nreror 6o.1ee Hlrexyro ll{{eHruBHyro relrtreparypy, qe}r ofipyiriarcqaq cpeAa, r4
perlrcrprrpyrorc-fl B paAuous[yrreHr,rr,r Hari (re]rHr,re)) oopaeooannq [10]. AHa-
norz'rHHri o6Qe-TT_o6uapyxieu Ea Bo.rrHe 0,8 cu c noMoqbro ocrporralpaB.ireH-
uofr auresHw U[l.

@nr. 14. flpocHqrra
BcrrbrrrJeqrroro nn6poca ua
IICTOqHTT Ii,s-rioltnouestlr

onrusecna.s roJrquHa upory6epanqa, r{Meroqero noHrlerrrparlilro aflexT-
poEoB {r^= 10ilc.4L-3, reMneparypy T :1,4. l0r.K u paanrep uo rysy
ilpeEr'Ls 10e ca [12], cranoBr4rc.rl 6o;rrrue eAr{rrr.rqbr Eaqrrra.a c AJrrrE BoJrE rro-
pffAKa caETrlMerpa. Ecnn cqlrrar6, rlro rro cBorrlr sr,raravecxr.rlr xapanreptrcrtr-
IiaM, HpoMe BpelIeHI{ cyqecrBoBarufl Lr ABr{}r{eHrr.fl, Bctrr,rrueqr{brfi a6cop6qra-
onnnrfi nrr6poc Maflo orruqaerc.E or cnoxofiuoro uporyoepanqa r{Jru BoJroHEa,
llo MolItEo oqerrl4Tr, Be"TIutIrrEy yNIeEr,IxeHrr.E paAlrorr3JtyqeHufi Ba cser ar(paEr{-
poBarrr(.E trcroqHr{Ha,S-xolruouenrrr. fl;roruocrr rroror(a l4crorrHrrxa trpu}reM
parsoft 20 . 10-22 emltr,z . et!, o. paalrep 2, [l1l.

Bonr,ruofi -BoBBparurrii nlr6poc I,roxer B rrenorophrx clyrra.Ex rroAr_rrrrc.E
l(o Btrcorbr 706 rcat [l4l v aareEr,rrr, oxoJro 10% n.roqig, ,tcrouurnxa S-xorrruo-
rleEr6r. Ha Sllr. 14 xpyr Ar{a}rerpoM 2' ycnonno uao6pa;xaer rpoeHqlrrc pa-
I{Eor4sryqarcrqeli o6;racrr[, a sarrlTprrxoBaErrBre yqacr]irr - wr4 a6cop6quou-
rroro nrr6poca rro rrareprraJraM I15]. Oniu,qaeNroe y]rerrbrxeHr{e r.rrrrerrcr4Buocrrr
B AaErroM trpr{\repe AoJtir{Eo cocraBrrrr, oKoJro 2 . la-22 ernlttz et1.i)ta BeJrr{-
qr{Ea Eax0AI{TCfi B cor"racl{I{ c Harxr,rrrlr na6.lrrcgeuuxulr.

O4naito o6brrcHeurre nocireBc[.r]ecnoBoro rrorJrorqeErrs aKparrrrpoBarlrreN(
rtcrorrHlrria s-Hounoueurrr Bcltbrrrequbru nu6pocolr Bcrpeqaer rrexoropr,Ie
sarpyArreHI{E. Bpeua sana3ALIBaHrrfl Mar{cr.r}rvlra rror.roqeHrr.tr orgocr{TeJrr,Eo
HAqAJIA IIMIIYJII,CHOIO BCIJIECHA B IITCCTII CJTYiIA.flX II3 1O PACCMOTPEEEbIX
HaMrr rlaxoAr4Jrocb B ripeAe..rax 15-20 lrrrn. A A.rr.E roro .rro6rr rrarepr{.fr Bhr-
6poca ,{ocrr{rr-r& Brrcorbr (2 

- 4) . LOa nar, (yponenr ugnyqeHufl j-xonruo-
ueErr,r^ [16]), gsrraflcb B cpeAHeM co cxopociiro l0O natlcen [14], rpe6yercs
ncero 3-7 nrun. Itpolre roro, Bl{aqureJrl,Eoe 6onbruuucrso BoBBparnbr-x nu6po-
coB r{Mecr BbICorbI r{eHbrlre 5 . 104 rcn 1141, r. e. }rorfier r.r IIe BareE.Erb
IICTOqEITIi p aArroI{3.rryqeHr,rfi .

Bropn.rnrrfr r{aHcil NIyNr I,rBJryrreHrrfi .aB.rr.serc.E BaH,rrrorrrrreJrrnofi cra4lrefi
cJlo)Itrroro coSsttus. Xapax'repnr,re oco6engocrl{ BToplrynhlx BCtrJIecKoB, Ea-
6lro4arruuxc.s HaMn, oqeHb 6rusxr,r, Ba rrcriJrNlqeHrIeM aMrl.rrrryAr,I, x cBoii-
crBaM paAr{ou3.tyqenr'r.s IV rr{rra Ha calrrrrNrerpoBr,rx Borl{ax. l,'Ioqurre Bctr,rrec-
xr IV rrlrra ranr+ie BauaBAhIBaIor orHocl{Te,rlr,Ho Harla,ila orITl4rrecrirlx BCrrbIIrreR
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r.a20-40 Mr4H. [17] (B cpeAneNl ua 32 unn. tro Marepr,ranau [18]). tr{crounrx
usiryqeEu.a Ha }rerpoBr,rx BoJrrlax treperretrIaercfl B r{opoHe Ea paccro.rrEr{e Ao
6-7 rRO co cHopocrbro or Eec(oJrbr{trx coreH nnl cen U7)Ao 1000 nnlcerc, 1191.
Ha casrrauerpoBErr BoJrEax 6H.,ro ga]reqeuo He6onr,uoe flepeABrr]r{eurre Bro-
p[rruoro MaKclrN{yMa ua.ry.teuflfl co c]iopocrblo or{oJro 50 rnlcen [20]. Sror
peayJrbrar corJracyercfl c narl4euur,rM HaMII paa"rrl{gr,re}r B rroJro}r{eur4l4 uMtry"rb-
cHoro II BTOpITTIEOIO BCIr"reCHOB.

Cuentp Broprrquoro BcrrJrecxa orirr.rqaercrr or ycpeAlrenHoro qacrorEoro
cnerirpa co6r,rriar"r IV rlrna I1B] (6ur. 15) ronrHo orcyrcrBrleM npoAoJr)fieuu.fl
Ea MerpoBbrx Bo,'ruax. ,{unalruvecnufi cnexrp lle tronaar,rBaer 4peii{a rro qa-
crore B o6oux c,rIyt12r*.

,t to-z,i lnTaz zu

/100

@nr. 15. Vcpegueuusrii
qacrorurrii ciler{rp co6uruii IV

urna (no narcpla.nalr [18])

N-sr

Cge;raunr,re BaMeqaur.l.s troBBo.rrflror trpeArroJrararb, qro nropraunr,rfi ir,rari-
cutlryM flF.ilfi.ercfl, paAuousflyqeErrelr Iv rura, trpollcxoA.squlr uocle cna6nrx
BC]IbIItrEK.

Tafirau o6paaou, o6cyx4enr,re r\{arepEaJra na6.,rro4eunfi, uo.nyveErroro c
troMoqblo trpeqlr3r'IoEHolo paAl'IoreJrecHolra PT-22, flplilBoAr.rr I{aC H cJIeAyIo-
qrrM BbrBoAalr.

f. Vlresrmenr{e r.IurelrcrrBuocrlr paAr,rol,raryseurr.rr rlroxrer ru6o trpeArn ecr-
BOBaTL rrMny.rrr,cnol{y Bcrlirec11y, lra6O cJreAoBaTL Ba ErrM.

2. cpaanrareJr6110 .racro sa6[roAaerc.rr Br{paErrpoBagrre paAtrolrBryqeuu.sl
IIcToqHI4H a ^s-XOltloueurr,r.3. Co6rrrue B paAtrorrBJryqeul{r{, cB.EBaHlroe Aa}rie c ne6orrmofi rcnrrmxoi"
rIEorAa 6rraaer cJIo?I{EbIr{ I{ cocrol{r LIB trpocroro rr}rlyJrBcEoro BcrrJrecKa,
Ioc.rreBctrJrecHoBofo norJrorqeElr.fr r.r BTopI{qHoIo MaHCI,rMyMa uBryqeEr.s.

4. O6r.acr:,r. reuepaul{r{ r4MrryJrbcnoro rr BTopr4qrroro BcrrJrecroB orJrrrqaror-
crr tro cBoerlry rroJro?fielrlrro Ea Ar{cxe Co;rnqa.

5, flo uayqeunbrN{ csoficrsarr eropu.rur,rfi BctrJrecn, trpo[cxoA.Equii 4axe
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Tou XL 1969 r.

OB SHBATOPIIAJILHOII SOIIE I,ISEE|AHIIfl
IlprrxoloB HocMI,IqECHlIx rvqEru or coJIHuA

.II. C, JIe6wqau,ii, B, M, B,oo0wNupercu&,

flepecuorpersuii n yrouueaunii HaraJror fiporolrrbrx BCTrITIIeH 1957-1963 t'r. [6]
EclroJrr,Byercfi Aflfl u3yseu[x Hou(purypaq[u clrJroBbrx Jrlru[ii Me;xfiJraaerroro Marrrlrrroro
troJrE B rrJrocxocrtr,,,[eptrerrArrnyJr.Epuoft nrocrocrrr ar{Jrrrrrrrrr([. floraaano, .rTo n ornoctr-
TeJrbHo rour(rrii cloii B trJroc(ocrrr corEequoro gr(Baropa (* 2" re.rruorpa(puvecxoft ruuporu)
qacrflqbr rrorrrrr Ee rrorraAaror. B erofi Bore rrapy[aercfl trpolopqrroraJrrrocrb MeE{Ay Motr{-
Eocrbro paAr.roBctrJrecxa rr aMtrnrrryAoii e{(pexta B fiocMfirrecrtrlx ryqax. B uepuogm npe6rr-
sasRq 3enr[ a o6Jracrrl g(BaroprraJrrsoft aorrr (n uroxe n geHa6pe) ne 6ruo aa(fuxcuponaro
EE oAEoro cryqaa Boapacrarrrfi rrureEcrrBxocrrr KocMrrqecfitrx ryveii Ha ypoBre uopr. ,[,rn
cta6r,rx co6rrtufi, ua6;rrc4aelrrrx B Ireprro4 Eaxo)*(Aenrrfi Selrrlr s eroff aore, ne;r[tluua Batra3-
AErBaErrfl fiprrxoAa qacrr.{q orrrocrrreJrbEo EarraJra BclrJlrnu BaMerEo 6o.nrure, .reu 4ra 6o.nce
BErcofirrx reJrllomlIpor. B to xe BpeMfl B(Baropna.nr,urrfi caori ge (rraoJrlrpyer) tro.rrEocrlIo
ceBeplroe rroJrymaplre Colnqa or lo?r(Eoro, TaK qro qacrfiqhl or BctrEIITIeK ceBepEoro rIoJIy-
Eaprrfi flpourrfiaror s o6racrr ro]rirroro rroJryfiaplrfi (n uao6opor). Beruquna fioror(a rrprl
trepecerreHlr[ cJrofl B cpeAEeM yMeHsr]raeTcrr, Eo BpeM-fi SarraSAbrBaErrfi ocTaeTcs EeITSMeHHEIM.
flourrrxn o6napyxnrr upn6.uuxeune 3enrn [prr ee ABn]fietrrl{ rro op6ure R rpaErrqaM rrono-
crtr coJrueqxoro Berpa Ee AaJrrr rroJrox(nreJrbnr,Ix peayJrbraros. He uaft4euo raxux-uu6o yxa-
sagrrii Ra cr.rcreMarrrqecxlrii uarron rroJrfl Ii rory,

EQUATORIAL ZONE OF THE AVOIDANCE OF SOLAR PROTONS AIIRIVAL, by
L. S. Leuitsky and B. M. Vladimirsky.- A revised list of solar proton evcnts is used lrtr
the investigation of configuration of magnetic lorce lines of the irrterplanetary magnetic
field in the plane perpendicular to the ecliptic plane. It is shorvn tliat solar protons do
not practically penetrate into a relatively thin layer on the solar cquatorial plane
(f 2'heliographic latitude). The proportionality betrveen the importance of tlre radio burst
(2800-9400 Mc/s) and the amplitutle of the effect in solar cosmic rays is violated in tlris
zone. High-energy solar particle events are not observed when the Earth is in the legion
of the equatorial Iayer (June and Dccember). The delay timc betrveen the arrivalof solar
particles and tlre beginning of the flare increascs for this equatolial zone. Tlte eqrtatorial
Iayer does not completely <isolater one solar hemisphero from thc othcr one, and so tlre
particles from the flares of northern hernisphere can penetrate into tlre soutltern regiolls
and vice versa. The avcrage flux of the particles diminislres hut tlrc delay timc remain-
about the same rvith these particles crossilg tliis layer. There is no evidence of the inclina-
tion of the forcc lines of tlrc interplanetary magnctic field to tlrc south as rvcll as the app-
roach of the Earth to the border of solar wind cavity.

H nacronqeMy BpeMeEr{ crpynTypa MeifinJrar{erHoro rlarHllTlroro flo.xfl B

trJIOCHOCTTr DnJrrrlTEltr{ TIHTeECI4BEO fiSyqaero.E trp.EIvlbrrrll r{ HOcBeIrEtIIII4 NIe-

ToAaN[n. Ana.,rua co6paEEoro Mareprrana, y)fie AoBoJIbEo o6[rl4pHoro, rIoBBo-
JIUI pasBr.rTrr cooTBeTcTByIOIqI{e TeOpeT[rIecHUe trpeAcTatsJIeEI4rI. oAnano Aau-
Ebrx o HoEsrlrypaqur{ Me}r{trJraEerrroro rroJrfi B IrJrocHocrrr, treprreHArrr{y;rnpuoft
rrJrocHocrr4 3r{,rrr{frrrr}tl{, oqeEr, N[a.to. tr{ccJle4onanuit [p.EMbrMr4 N{eroAaMr.r roHa
Ee IIpOBOAII.IOCT,, a AaIIHbIe, IIOIyrIeHHHe HOCBeIIHbII{II MeTOAaMI{' AO HeI(O-
TOpOri Crerreur.r [poruBopeqrrBr,r rlt He Bcer4a rloAAarorc.E oAuosHaqrrorIy reope-
TtrqecH0My rrcro.TrRoBarrr{I0. tr{ccJreAoBarr[e roAoBbrx Bapr{aqr{rl I,rHreEctrBEocrtr
KOCMrrqecHr{-r ,ilyqefi (n. ,.) uofta3a.]ro, qTo B trrocKocrr( co.rrEeqHoro 3r{Baropa
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Ea6.rrroAaercfl AoBo.rr,Ho yBliafl (4-5' re.rrrlorpa6trtlecF(oI"I utlrporrr 6.rrue op-
6urrt 3eu.nu) aona, rAe rnorHocrr, ra.-rilriruqecFirr\ Ii. .1t. HecHo.r-rLrio TIoBLI]II€H&

fi,21. I] rroii aose alr[,rrr{ryAa uepnoii rap}roHrrrirr co"rrHetlHo-c}'rotlnol"I BapII-
aqr.ru H. "rr., ro-IJr.ltlr\rorly, o6Irtrpyxltnaer reII;IeHqIrrc Ii BoBpaoraHlllo t;lI,
qro Nror,rro 6r,r yriasr,rnarr, Ha rra.rrlr.u,Ie 6o"{ee pety,'rflpuoro [o.rfl n rtoti o6.ra-
cTI,{, rleNr AJ-Ifl 6O.rce Brrrcorilr-\ ilrrrpo'f . Hcrtoropr'rc Ilc3-v.-ILTIITLI, IIo,lyrl0HIll,lO B

[3,4], rrorvr 6r,rrr, trcl'o.'rrioBa]rr,r fiari -yHairaHrre Ha cIIClc\Ia'r'ttqccrinii ]IaH.'IoII
crr,rroBr,r\.ll.rurrii rro.rfr ri rory (rra 3-4'). Bce nepe.tltc,rIeHHrIe pc3Y.]LTarLI no-
Jryqegr,r rrvre\t rr3yrreHrrrr l$Seriron, cBfl3irHHIn\ c II3IIeIIeHIIeII re.rIIo[IIIporll
3err.nrr (,_7"15'). Ilprr :)t'o]r rrprr\o;Irrrcr{ cra.rril{BarLCtt c lp}'JIt,rii aa;1il'teii
paBile,rrcrrrrr{ BperrLrHr| ,\ tr rrpoclpil[( r BeHHLrr naprraqrrii. IIo.:trtXtentte enle
6orrnc yc.r,,7riIrse'r'cff llt-i,il BHairlrre,trsuor'i (a n uetittroplre roILI - crr.tr,noii)
acr.rlrNrerprrll B ilHrtrBHocrrr ceBepHoro rr rcaiuoro lo.rf iuaprrii Co.rrrqa. l-na-
3&HHr,1€ TpyllHocTII, lIylltlcTCfl, llOiIiHO Jefrle BCCI0 npeoA0,:reTr,, ec,rIII IICno.IL-
BoBaTb ;IilHHt,r0 o Co"IIHeTIIILI\ Ii. ,T. Ccii,rtfc IOlloIIIo II3ileCTHo, rlTO Co.'IHeTIHLIe

H. .ir. pacnpocrpitHrrrorc.fl B rreiri[.rarterHoii cpere nyrc]I aull3orlloruoll lrr$-
Syarrn. flprr arorr JI,'rn erreprxrr rr:lcrIlII < 10(l Mee p,ttit;e cpeArICC il6{eHrIIlrlloe
BHarteHrre noe{{rrrlrrenra. grS$yarrrr BlIo.rrL lo,rrI B rrecrHo.lLIio pa3 BLIIIIC, rle\I

troneperi Hero, T. e. qacrtrrlLl pacnpoc'f paILfIIorcfI IIpLTI{\IytrILrcl BCIIHO IllIO,-lIr

crr.rToBr,r-\ rrrnrrii no.ls. Irtrcc',lrarprrBafl rrrlcr'ory perIICrpilqrlrl rrl)lt-\oi{a co,'tIIorl-
HLt\ 11poTonoB lrpn pu3.'rrrrrHrn\ 3HaqeHIIx-\ Ic.',IIIOIIIIIp0'rr,r 3err,,ru, IIoiliIIo
HaAerrrLC-fi no.iryrlrrrr, Tai-irrlr o6paaorr rrper'ICraB.'reHIIC o \apalircpe paolto.-Io-
?rieHrrfl cI{,1oBL]\ ;rrrriltii B NIepIIJIIt,Hir.rlnoii tI.-IocIiocrII.

lrernenrre rocraB"rregrror"r Bailarrlr 3Harrrrre.lLIIo o6.-Ierrlacrca 6.-raro1apfl roll)'.
.lro o6rqec qrrciro BapcrrrcrprrpoBarrrrbr\ cnyqaeR npllroAa co"rIIloIIHIJr rlporo-
HoIt Ba rroc.ire;{Hr.re t'oJri crl.1bHo Ro3poc.rro. Itpolre roro. IIa}ior.'roII o6lllIIpHLIii
IraTeprra.rr 0 Iioppe,rr.rlIiIIOIIIILL\ CB-83.tr\ NIeili,:Iy IIaparrcrpa\ur ll$SexTir ]l Ii. .r.
r{ xaparircprrcrtrrriarrrr tscrrrrrrteH (ocoSeuno B paruIoAlrttnaBoHC) . lJttnt,trriY rtprt-
BCC'rrr rarioro po,1a aIIti.llII3 npe;1rlpIIHn.lrr f. (I1. Ftpr,rrrcrirrii rr A. I'I' Iiyar,-
lrrrrr [5]. Orur. o;IIra]io, Ircrro.'rLBoBa.rrI ]ta.'Ioe rttrIC.To co6LITrii rI IIc ytIlITl,lBtl.-trI

rS$erirr,r, Iioropr,re IIoTJIIT 6lr cyrqecrneHHo IICIia3IlrL pe3y.-Ibrtlrll .

$ 1. )Iarel)Ila.r lI ero o6Ba6orria

Ir[cso/Inr,rrr lrare]tnairorr A.nfl rrayrreHlln pacrrpeIC.rIcHIrfl [.'Iorl]ocrtrI r1()1(]IioB
rracrrrr( rJ l.rrocrrocrlr, ncpncrrAllriy.,irpHoii il.rIocHocrl{ sri.IIIIrIrIIIiIr, iloc,lY-
lrirrir riilra.:ror c.-ryrriteR perllCrpaI1IIII npr-\o,r]a H 3crlxe npoToEoB or xJ)olioc-

SeltHr,r.rIl('IlLIlllcIiaal95T-11)Ulirr'Ili]'Dror]iarilJror,cocrilB'-lcrlrit'tiinrt
,lcrroRc llela.rrrJrror.o rrByrleHrrfl Ir()Hoc(bcpHr,IJ /ltrHHbt\ (1.u,,,) nr,tconoIIIIIpol HLI-\

,ll.arrr(rrii o6olr lo,'ryltaprrii 3crr.rrr. Bri.r()rliter 182 co6r,rrun. !;rn rolilll.'Ifltolqe-
-to 6o.:tLuuttICr'ijil ('.rYrIacB oria3a,rocl Bo3tIoiliHl)rlI oUeIIIIT], rlotr(Hocrb co6l,l't'ttR,
,t. e. il\rr.rlr.rr1-;ty o$rlcriru n ri..,r. (arrrr,lrrn'-vIa IrBtleptrercl Be.rIItIIIHoii rololia
rra(,'rrrr( ts \rlricrllryxrc rlrrerrcrrnnocrrt). f\.'rg crrrx olleHoIt ucnoJE,3oBaalrI(Er

;laHHr,re prrolerpllrtecIiII-\ tl3llepenltil, naH'ttle I13 ,'lIlreparypbl 13e.nlt'tnrr1- ntl-
t..1oil\(,rr1rr, a1$trtictrpotJalrlrylo l)rrollerpolI, roc.:re HCItoropr,Ix ronpaBoli lIo;li-
Ir() rrol)('BLrCTrr It rrot ori rritct'Irq (' i)IIeprIIeii Ilrtute EClioropoii ea;launoii (crr.

i7]). Ilr or rra6op co6r,trrrii pacclralplna..rc.s B saIlIICII}Iocrll or re.rrlrorllllporl{
llcril,rr (necr, lriiirtraorr rrfrlrerrcrrrrl cocraBJrrcr, Iittli IIilBccruo, 11r';0').. 

^fo-
,rlouoii ,r11apoo., 6t r.r pite6rrr ua 12 nCpIIoAoB IIpoAo,rIiIiIIre;rr,nocrrro lJO -l--

_l- 1 lrreii. IJ lrrr II0prr{)..t],r rc.,trroxrrrpora 3erl.f,r II3rIeH.a.'IflcL B rleHoropI,l\ y3-

rirrx ilpeAp..t ax. l3r,r6op npol(oJrinr.rrc.rr,rrocrrl Dlrrl\ IIIrrLrpBa.roB cBtl3:lH Tillitlic c

rreo6-rolrnyoCrb() r1r0Tr, ;[ocrarorrlroc tIIIC.iro co6],1TIIii B ]iarhAoll II3 HIIr. I'pa-
rtI4rILr IrIrrepBaJIoB, rrpeICnLI ITBIICHeIIIIfl rc.[Ir()IIIIIporr,r Selt"T r'r, a rilltiric TIIIC,-Io

co6r,lruii B HI{\ IIepcrtIIC.'tcIIt,t n rtr6.'trtrle (neI]BLte rlerbTpo crporiu)'
f{.rrr rtaxi;lorl soIILr Ic.xIIouIIpoT ypoBellb co,lueqHoii aI(rIlBHOCrlI, BOO6qe

1'oBopfl, r\roirier olia3arrrcfl paB,,ruqrrr,nl. rI'ro6r,r r,rB6ei(itrl ts"rl{flHIlfl $;ryrirya-
qlrr:r ypOuna Co.nneqsOii aHTIIRIIoCTU IIA OfiOurlaTe,tlbUlrii peay"rllraT' neO6XO-
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ArlItO npuBecTr.l AarrHbre o trlrcre Sapeu.rcTplrpoBaHHrJ\ c"rryqaeB npllxo.la coJI-
HerlHbrx rIporoHoB H oArroi\'ry ylloBnlo corne.IEoli arirl4BHocrrr. B Ha.Iecrse r4n-

AericoB, xapaHTepLrsyroqtrx ypoBelrb ar{Tr,IBrrocTr{, ecrecrBerrEo B AaEI{oM cJry-
.rae sbr6parE, qacrory cJreAoBanlrfl Taxr{x xrrenuir, r(oropbre o6napyxranaror
roporrryrc riopperrflrg.rm c [oxBireHrreM corrneqHr,rx rporonoB (PCA), r. e.
Bcrrbrrxex r.r BcrrirecnoB paArrorraJryqeHr.{.8. Errnu ar,r6paor,r Bcrrrrrrrnrr 6auta }- 2
rr pagr4oBcrrJrecmr[ B caHrrrr\rerpoBor{ Ar,rarraaoue (2800-9000 Mety) c rroroxoM
:: 10'z (o er. 70-22 emlu'' ,rl) r{ rpoAoJrrr{trreJrbuocrbro } 10 rruH. [8,9].
06 ux prlclpeAeJreEr.rrr rro rrHrepBaJraNr flBrlreueEr{.fl reJrrrorulrporrr 3eu.rr uox-
Ho cyAlrrb rlo/IaHEbu\,r ra6.unqrr, .{nr nxr{oErpoJr.Errpr{BJrenaJrrrcb rar{xe cBoA-
HJ,re Aarrnrre o BcrrJrecriax peuTrerroBCHoro ua.lryqeHr.rfl ($uxcupyeur,rx no a([-
tfeHlalr n nrnnrueft uonoc{epe - SWF), $op6yui-cuaAax tr BeJrrrqrrnax rarrAexca
iuarnlrtHoit arirlrBgocrl,r Ko. Brr",ro uaiigeuo, rrro r\,re?r{Ay [epeqr,rcreuHrilrr Btr-
Aalrrr AaHHr,rx cyqecrByer xopomee coorBercrnue, 3ro AaJro BoB\{o7fiEocrb
I{CtrOirbaotsaTb B AaJrbriefiuelr o.IIrrE BIIA AalrHr,rx, a IINTeEII0 BcIIJTeC}ir,I Car{Tr.I-
MerpoBoro paAIIorrBJryrlellr{-rl. fl",ra xaxtgoro r.IHTepBaJra r{BMegeHrr.fl re"rrrloull{-
pornr 3eltnrr [oAcrIu?IiBai]rICb orrromeur{E rrtrrcJra na6rroganurlrxc.E cryiraeB
PCA x qtrrc,'ry saperrrcrpr.rpoBaEHbrx paAr{oBctrJrecr{oB.

Htrrt raanecrEo, Mcr+(l(y NroqHocrr,Io pa,qr4oBc[,rrecxa B carrrrr]rerpoBoNr Arla-
Ilaaorre Ir aIr,rnnr4ryAorl PCA cyqecrByer rioppeJrsqrr.fl. flpunegeu[e Aarrubrx o
PCA x oAnor{y ypoBHro cornesuoii anrrrBrrocrrr Mo}r{Ho troaroMy npoBecrrr,
I,Icrro"ttbay.E AaEIrrJe o6 oueprnr'r pa4r{oBcrrJrecnon. ,{nx aroro troAcirurrrBaJrocb
orrlolreHr,re BeJrtrrqtrrnbr lroroxa qacrrru or BCex PCA e AaEEoM rrrrrepBaJre n
cylrr\IapHorl oueprrarr Bcex paAr,roBcrrJrecxoB B ToM ?r(e rlETepBa;rre. fIoryuen-
nr,rii ranrau o6paaou IrHAer(c yrrrlTbrBaer Moquocrr, co6r,rrr,r.E, Ecnu ycronr4fl pac-
npocrpaueu[r rracrr4u B Ha]riAor\r t4B rrr{TepBanon ra6nraqrr B cpeAuerr oArrtr tr
Te ?I{e, BeJII{rrI4Ha STOIO OTHOIITeEIT.E AOJr}r{Ha OCTaBaTbC.E IIetr3MeHEOrl.

$ 2. Peayunrarr,r o6pa6orxu

Ha Srzr. 1 ganurre ra6;rlrqrr trpeAcraBirenbr B Br{Ae rr4crorpaMM. O6paqaer
na ce6.s BEtrMaur4e ceeouRru'i xoA qacrorbr perr{crpaqrrtr coJrEeqrrhrx nporoHoB,
oco6enno BaMereE urnpoHraii MarcrdM)n{ B r{roJre-cenra6pe. Sror peay;rr,rar
a o6rqenr BrroJrEe auaJrortrqeu troryqeunoMy tt. Vopnux ra M. By4-Xopauq
[10] u JI. (Dplrqenoii-Illsecrxonofi lr 3. IllsecrHosoir [11], Horoprre r{ctroJrbao-
BaJrr[ NreHbrxyro crarr4crrnHy. Cpanuenue Qur. 7,a c 7,6 uoxaar,rnaer, qro or-
MeqeHHa.E BaHoEoMeplrocrb, oqeBtr{4uo, o6ycroBJreua q[nJrl4quocrbro co.[H€II-
uofi aHTI,rBHocrr.r. 3ra ql{n.rrrrrruocrr Ba}rerna u !\rrfl. Bcrrbrrtrefi, ecJrr{ paccMarr
prrBarr, orAeJrbuo 6o.rrrmrae Bcrrbrurxu 6arna 3 ({ur. 1, d).
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@rr. 1. Pacnpege.rerue qacJra
cnyqaeB rrprrxoAa corEeqEbrx
rrporouoB (PCA), ncnnuex (F) u
paArroBctrnecfioB caETIrMeTpoBo-
ro r{Brryqer}ra (,8) uo r.lHrepBa-
naM II3MeHeEII.g reJIUouIIpOTtI

3elurrt
a - PCA; 6 - 

pa,q[oBcnflecHr{; 6-
Bclbrrufirr 6atila)- 2; z - PCA c
aMrrrr.rry.qofi norJrouleHuE > 2 06; 0 -Bcfllrrurur 6arra > 3

/0

f

q/rd

i,l
,rl

url
/001

"L

rl
z0f
ffl
,:l

@:r,r- 2. Oruoureslte qrrcJla 3a-
perrrcTpIIpoBaHEbIX CnyqaeB IIpu-
IoAa COJIIIeqELIX flPOTOI{OB It
qrrcry paArroBcrrJlecr(oB (n) vt

Bcnhrrrrex 6ar,x.a ) 2 (F) Anfl
pa3JIIIqHLIx IlHTeptsaJIOB reJII'Io-

urIIpoThr Selr"rlII

0,

4vt

qt0

qrr

qr0
q20

,,,t-tl -i,lio tt,-? (u,tt.,.!,? *d
T N il-UY TUIWilIf,If,NT t2 ?,a/a0

Ha {ur. 2 uoxaaaubr orrlolrentrff rrr.rcJra Baperr{crplrpoBanrrbrx B AaHrroM
EErepBaJre reJruoruuporrr Selrnra PCA H qucry Ha6ilroAaBrruxcr B roM ]ne rrE-
repBaJre paArroBctrJrecxon (fi) r{ Bcrrhrrrrex (F). }tax BrrAr{o, BeJrrrquEa arr{x or-
EoIxeEtrfi B r{ErepBaJrax reJrr{ortrr{por ;f-2" HecKoJrr,Ro Etr}fie, qeM Arfl 6o;ree
BLIcoHtrx reJrr{ortrrrpor. Sror Ae{r4rlur cryqaeB PCA xopomo aaMeren AJr.E co-
6nrrufi 6onrmoii aMtrJrr,rryAbr (rrouoqeure 6o;rr,me 2 06), qro Molr(tro BnAer\
ua {ur. l, e. O6aapymeunnft a([{exr Mo}r(er 6rrrr n [prrEqrrue cBffsau co cJry-
safiEbIM orcyrcrBrreM 6olrurnx Bcrrhlrrren Ea CorHqe B rrroEe rr Aena6pe. O[-
Ear(o cpaBgeurre rtrcrorpauu 1, a tt l, d uoxaarrnaer, rITo rar(oe o6r.screuue
Ee Mo)fier 6urr, rpunaro. t{ro6rr or(oEqareJrbuo y6e4umcfi B sroM, paayMrro
nepefiru It BeluquHaM orEortreEr{ff troronoB qacruq H aEeprr{u paAtroBclrJrecHoB
Anrr Aaurroro trHrepBaJra. Cyrrluapubre rroronr{ trporoEoB or BCex PCA u cyu-
MapEafl 9Eeprtrrr paAtroBcuJrecHoB B Ha?nAoM uETepBaJre trpeAcTaBJrerrr,r Ea
{ur. 3 (rarorr 1957 r.- geHa6pr, 1963 r.). [tax n crreAoBaJro o]nr{Aarb, Me?r{Ay
AByMfi BuAaMr4 urcrorpaMM ra6lrc,qaerca a o6qelr xopomee coorBercrBr{e.
O4uaro Eerpy,quo IroAMerurb tr Becr,Ma xapanrepubre trcxrroqeEtr.Er B anBaro-
puanruofi aoue -F2" cyulrapuufi rroroK qacruq Eetrpouopq[oEaJrbHo MaJr.
9{i[exr AeJraerc.E f,cuo Bbrpax(errEr,rM, ecnrr paccMorperb orEortreErr.E rroronoB
trporouoB H oueprurl paAlroBc[JrecnoB. SEaqeur{.ff erux BefiltqtrE rroxaaaur,r Ea
i[ur. 4.

O6uapyxeuarrfi a([([eHr Mo?r(er 6nrl upoc.nexeE r(ax AJrfi MaKcr{MyMa con-
uesuofi anrlrBEocru ({ur. 5, a, 7957-1959 rr., ceBepnoe tr ro}r(Eoe trony-
mapr.s orgerruo), rax rr AJrf rreprroAa cnaAa ({nr. 5, 6, gauurre aa 1960-
1963 m.).
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Olrr.3. flororru trporoloH or
Bcex cootIT.illI /laHHofo IlHTepua_
Jra reJrrromrrporbr Bclr.rrn (p) rl
cy[f]\{apribre sEeprrrrr paAIroBcII-
Jr€cIioB AI_'I Tex ?I{e IIItTepBaJIOB
(.R) n,rr ccD0pHor{) (a) n rc;+irro-

ro (6) no.rr5ualrrrir Co,rrlla
P B e,[, npontouf ctt2 ,cex ,cmepao !,Jrg
E )- 70 trIea, P B eA. 6 .10-2r Our/n2.
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@uit. 4. Orsomenne floror{a [poroEoB or Bcex co6r,ttrrii B AaEEoM IrETepBaJIe re,'Illollltrporrn
3*o" " "V"n.rapuot 

areprrrrr canTrrr\rerpoRlrx paAtroBctrnecxoB B Tolr r{e rrurcpna;re (ff)

o - ceBepHoe, 6 - rc,nEoe ,""rfTi.#:.:XH"r",J",,,_ 
,ffiii#" 

o'o."u"brx 3oH rcJromrporb,;

Halraqrae a{{eHra He BaBrrcr{T or roro, HaHLTM o6paaou uoAcrrl{rblBaerctI
Bgeprr,rfl paAI{OBcnJIecxoB (MeHfleTC.s, eCTecTBeHEo, B HeI(oTopLIx rrpeAeJIax elo
Befltrrrrrua). B .Iacrgocru, Molr{Eo yrrrrrrrrBarb DHepruto roJrbrto rex paAI'roBc["TIec-

nOB, r{oIAa yAaercfl OAHOBHaqHo cB.fIsarE, 4arruuri CJtytlnr", PCA o onpeAeileII-
EbrM BCrrJrecHoM. Itapr[Ea Ee rr3]reurrrcfl, ecJlr 6patr, Tanate orlromeHlre cpell-

Eero uorolia qacrrrr{ tro Bce}r co6r,rrIIaNI AaHlroro rrlrrepBaJra I'i cpe,queii al{ep-

rtrtr paArroBCIIJIecHa B TONI ?I(e LIHrepBa.'Ie (3rI{ oTIIOItreEI{rI [pei(cTaB"'IeHLI Ha

([ur.'6 11o orAeJrrnhrM reJrr{our{porHLrN{ BoHa\I Xnfl BCero Ea6opil co6i,rrrir).
fl6uapyxrenurrii ge{uqnr lloro}ia qacrllq rr1S.rloilaergg B orAe.rlIrHocrII 1l.1fl

uorqsiix (rnlaHcuua.niuoe noriroq,enlre 6onee 2 A5), ylIepegHr'Ir (uouloqeuge
6otee 1,5'05, to ue rpeBr,rrraer 2 06) t crra6brx (rreirec 1,5 06) co6nririi.

Ta11glr O6paeOU, MOII{E6 saI1"IIOqLITE,, qTO, I{OI.Ia Selr,rg ngpc'Ce1iaeT 05-

Jlacrr, coilHequoro anBaropa (+2"), perl{crpllpyIOrcfI roilllto C,ta6ble Co-

6r,trr,rx. ,[,.1a arux co6r,rrr,rii Ee co6,-rro;1aercfl nponopqlrolraJlblrocrlr rlorolia rrac-

TtrI{ MorrlEocTrr coortseTcTBylotr{ero paArIoBc["rIecHa. .flBileHIIe DTo, Iro-BI{AII}IoMy,
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pasElrx arraqenrii rc.ntrorunporr,r 3eu;rn

(1957-1963 rr.)

(irlr. 7. rlrrc,ro c"ry.ra0r] pa rl1r' ii)al(I{Ir
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rapar{TepHo Ee roJrbr(o AJrfi pacc}rarprrBae\roro orpesHa Bpe}reHrr 1957-
1963 m. Ha rflrr. 7 uocrpoeua rrrcrorpaM]ra qr.rcira cJryqaeB perr4crparluu coJr-
lreqrrblx nporouoB AJr.s orAeJrbrrbrx BoH reJrrrorlrr.rporr,r Serrlu aa 19ll8-1956 rr.
trtlcnorraonaEr,r AaHHbre riararora [12], orHyga nu6paur,r cJryqarr, oro]riAecrB-
.rIeHHLIe co BcrIhImRavu (42 co6rrrur). B ery nu6opxy Borrr"rrrr ro.lrbr{o }roqHr,re
<:o6r,rrr.r.s. Llo.raras paclpeAereuue orrrx co6rrrrafi 6.qua[ir.rlr r( paclpeAejreHuro
JJyaccona, tro;ryq1411 An.rr Beporlruocrrr roro, qro B IrHr€pBfla're reJrxourrporrr
Iletr.lu -l-2' c.rryualiuo oxaaarocb Baperllcrpr{poBarrHbrr{ roJrr,xo gna co6r,rrua,
0,02.

t, t/ot

/0

tltur'. 8. Lle"'rrtqttrra 3arla3/ILII]a-
Hru nprxoAa 0oJTHCTIIiIJX rrpoTo-
IIOB OTHOCIITEIbHO HATIA.IA COOT-

nercrnyroqeft BCrlbttrlHII (vacrt)
A!'rrr pa3E['Ix 3Orr f cJrllolrrlporbr

3eluru

-1, -f -,t, -Z ! Z '2, 
+,t 'f, +n

9' aPad

]Je.rr.r.runa BarIaBAbrBaHrr,a nprlxoAa ycliopeHElrrx qacruq orHocure.rlbHo
IIarta.[a coornercrByrorqeii BCrrbrrrrnlr troABep]rieHa cI{nr,HoMy paB6pocy I'13-3a

rraJrr{rrr,rfl xopouro uasecruori acrrrr}rerprrr.r lV - E, O4uaHo Aax(e AJIfl Droro
rlapallerpa Nrox{rro rrpocJreAr,rrb e${eHr npe6r,18aHLLE 3eu.nr,r s co"'rHequot:t
extsarop[a.Trruoii aoHe. 3ro lronrno BLrAerr, ua Strr. 8, r4e AJIr Bcex c"rlyqaeB
c HaAelr{Hrrn\r oro}r{AeorB"rreHr{err (89 co6rrruil) uo;lcurrraubr cpeAELre sIrarleuu.rl
rirl"rrlrrrrrHr,r BarraaAL,rBauux (ouru6rin 

-craEAaprrrLre 
orriJroHeur.ra). flpoxorxgeuue

aonrr -f2o aaMerHo raHirte n Kr-r,rugerice ({lrr. 9) - a{{exr, BrIporlerr, ycra-
rrrlBJreHrrr,rr"l yirie garrro [13].

Cynlecrnerruo orilrerrrrb, .rro o6uapyxicrr[rafi Bariououepllocrl rlpocire;ril{-
tsaercrr He roJrr,Ho no uouoc([epubrNr AaHHbr]I I{ He cBff3aIIa, C"iIeAOBare"rrl,Ho, c
NIeroAoM rra6.rro4eurrft. A. FI. tlapax.rlnu r T. H. Llapaxur,au [141 u ,(x.
Br,rnri.rep [15]ne o6napyaiunanrr eSSenroB Bcrrbrrxeri npr.r 6an",rouHlnx LIBNIepe-

Hlrrlx B r.rtoue trr 4exa6pe, B rrepuoA npe6r,ruanun 3eu.-rrr B aolle re.tt]rortlupor
-f-2'. IIa Sur. 10, 6 rrpegcraureHo pacnpeAe.rrenrre rro re.rrrrorrlrlpor]Irlt\I BoHaNI

cJlyqaeB pcrl{crpaIIr{u co"rlreqHr.rx rrporoHoB npu 6ar.noHHLI\ I'I3trlepeHu.Ex.
IIpr rrolt na 114, 15J o'ro6panbr rorrbno re c.xyqa[, Iioroplle He I]our'.IIr B I{a-
'ra"tor [6], TaH qro ator na6op co6r,rrr.rri flB.rrrrerc.E rloJrHocrE,Io He3atsIICITNILIM.

Br:poaruocrb roro, rrro ts BoHe -t_2' c;rylar"rHo rre aa(plrncrrponaHo HII o/luoro
co6rrruR, cocraBJrfler 0,14. 3a Bperrfl crrcrerrarr.rqecnor"r perrrcrpalll{rr ITHTeH-

cuBlrocrrr ri. Jr. rra cerrr craHqnr"r 6rr,,ro or\Ierreuo 15 crry.raeo BoBpacraul4fi rru-
reuouBrrocrrr r(. .rr. Ha ypoBHe uopx (19!+2-1967 rr.). I'acnpeAe.rleHrle Bcex
STIIX CJryrraeB no rrHTepBa!,:ralr reJrrrolrrrporr,I 3eu;rlr ilpeAcraBireno ua ([ur. 10,a.
Hirn nr.r4uo, xorAa Seltrs HaxoAr{,Iracr, B BoHe !2o, re 6r,r.no orlretleHo Hrr oA-
uoro co6r,rrlrfi Tanoro poga. Bepo.Erlrocrb roro, qro oro rlporleour;ro c;tyuaii-
Eo, cocraBiraer 0,05.

Bosnparqaacb H paccNlorperrlrrc rrrcrorpaMM {ur. 5, NIo}IiEo troA}Ierr'ITb eqe
cJreAyroqyrc reHAerrr{urc: 4.nx co6rrrufi cenepuoro [o.rryruaplrfl Co.nuqa rloror(rr
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(Dur. 9. Berrr.rrrsa ffr-nn4cxca
(1958-1963 rr.) Anfl pa3rhrx 3oE

reJrrromuporhr SeMnrr

@rtr. 10. tlnc;ro c,ryvaeB [prrxo-
.qa npoTorroB, 3apettrcTprrpoBaH-
HOe nplr oaJrJroEEbr x tlsMepeHrrR y.
.grx co6rrrnii, He corlpoBoTr(Aan-
mllxcfl e([{exron n no,rrpuoii
uonoc(pepe 114, 151(6), pacrpe-
AeneElre a(f(pexron BoBpacra-
EIIfl IIHTEIICtrBEOCTII H. JI. IIOCJIE
BCtrbIIrIeK tro IISMepCHIIflM Ha
ypoBrle Mop,q tro 3orralr reJrlo-
rrr{porbr Senmr (1942-{967 rr.)
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qacrrrr{, ornecenrrhre K cyMr{aprofi axepruz paAffoBcn.rlecnoB, B cpeAuel\r BbIIue}
r(orAa Senrrg EaxoArrrc.rl ceBepuee axBaropa, Hanporun, oE[ trrlr{e, KorAa re-
nuourrpora 3elt.uu Nreu.ser aEaI( Ea o6parrnfi. Tara.s ,fie reHAeEIIun (c ua-
Anexaqefi aaueuofi anaxa) cyq,ecrByer, rIo-BI{AI{MoMy, u AJIfl co6urrtr"t rcxtsofl
uonyc{eprr. 3ro oauatraer, qro smBaropuaJrrnr,rii <c.nol"r> (sora re,Tlllorullpol'

_L2'), B BHaqure"rruofi uepe aftpanlrpys Selt;rrc or ycRopeEELIx qacruq B

ueprroA [pe6r,rBaHus 3elrrn B caMoM arorr (cJroeD, Ee trBoJrupyer IIo.IIHocrr,Io,
ceBepHoe nolylxapue or lolltHoro. r{acrraqrr, cBflBaEEr,Ie co BCrIhrIxI{aMI{ B

ceBepHoNr rro"rrymaprr[, llocrrrrarcr 3elrru, ]iorAa olra EaxoAI{TC.a rc?riHee efi-
BaroplrarrHofi Bour,r, u uao6opor, 9acrraqrr, lepecexaroql4e axBaropltilr'rbuylo
8OEy, r{Nreror lrprrr{epHo ro }fie cirMoe BpeM.E BarlaSAbIBaEu.E, qTo I{ [prIxoA.E-
rqrle H Seure 6ea ee [cpeceqeHrra (uo ncaxoMCryqae, paaruq[e cocraBrlrer He

6o"uee 150/o). fitn cenepuofi no;rycSepu Coruqa, rAe TITICJIo cryqaeB Aocra-
T0qr{o Be.{trrHo, or(aSaJrocb BosMo}riHbnr ilpoBecrlr aHaJrIIS renl{olxlrporHoro pac-
rrpeAeJrerrrrfl rrorona rracrllq or B('rIbImeH, AaBIrtI,Ix a$$enr B fi. Jr., B 3aBrltclr-
rrocrr{ or reJrrroruuporlr Selr",ru. Ortaaa;rocE,, qro B treplroA upe6rtnanrrfl B SoEe
-t 2o na6.urcAarorcfl rrprrlrepHo oArruanoBr,re NraJrhre Irororirr tracrrrl{ }iari or BbI-
conolrr4pornrrrx, Tali rr Hrrariorrrrr])orHr,rx Bcrrhrlxeli. ,{"ua anauerur.E re.'Il{omlr-
por 6o,ur,mur + 2' rroron[ 6o;u,ure A.ir.rr Bclrhrlxeri, pacrloJroi+ieHqr,Ir B JIIaila-
aoHe rxr,rpor 20-30'. Itor4a 3err.n.s pacrloJraraercfl Ha rore (re;rnoul{pora
--3" - -7o), necnoJrbxo 6onee aua.rr{TeJrbnrr rroroxrr qacrltr{ or BcrIbImeK c
rrrrrpor < 19" (cu. Sur. 11). It ccrx{a,rreEtrro, qr{cJro co6rrrnit Ha roiiiHol"I no.T }'-
cSepe c.{r.{runorr Ma.ro, qro6r,1 lro;+iEo 6r,uro uponepl{Tb pea"Ilt'uoctr Dror"r tes-
IteHI\r1Ir.

S 3. trIeroropbre Boslror{Hr,re Bar(Jrroqenrrfl o reorrerpllrl rlo.1rr.
Ilax.nro.rerrlre

Ilpone4eunoe r.rayqeHr.re paclpeAeJreutrg rrorolioB ycnopenrrblx tracrrll{ B

rrJrocfiocrm, rrepleHArrr{ynrpnofi rrJrocHocrtr Br(Jrlrrrrr.rxtrr, o6uapyxlruilcr', Kali
nr{Auo, AoBoJrr,Eo qernyrc crpyxrypy. B urocHocrtrr coJrHeqrroro aliBaropa cy-
rqecrByer oruocrrreJrErro oqeHb tognrrir <c;rori), IiyAa qacrLrllrl troqrl4 Ire no[a-
4arcr. Ero roJrqrrna ua op6ure Selrrlr, no-BrrArn\(oMy, He npeBbrlllaer 4o re-
rrlrorpa$uuecHoft runpomr (15 ,R11). Snnaropr.ra,xbEhrri <c;roli> flB.rraclca cra-
fira.rrrnrrlr o6paaonanueM B ToM cMbrcire, trro oH cyqecrByer Ir B rranclrtrIylle
corHe-luoii axruBEocrlr r.r B treprro,T ee ctraAa r{ [pocJrexir.rBaerc.fl Ha rrporrIiIieHrIII
lpex 11-;rerrrr{x qr.rriJros. (CJror"r) a}ipaHrrpyer Seluro npl{ HaroHi,uenI,Irr ee
rnyrpl{ aour,r -1-2o reJrr,rolruporBr or yc}iopeurrrx qacrull HeBaBtrrcrr\ro or BHep-
rlrlr trocJreAunx. B o6racrn Dueprr,rr"r B Hecr(o.TrE,rio AecflTfioB JlIae cpel+rttit to-
T'oK qacrr,Iq, ttorraAarotql,rx B cliBaroplra,;rr,nr,rii <cnoli), He r,reHee qeNI nil [opfl-
AoK Erilr{e, qeM Ha rnfiporax on(),Io r- 4"- Cenepuoe u lo]fiHoe uo,lrynrapll.E
Co;rnqa tre troJrFrocrbro LraoJrIrpoBarrbl rrpr.r paclpocrparreHrrr{ qacrlrq: qilcrr,rqbr,
ycxopeHrrbre B ceBepuoM rro,rrymapr,rr4, r{oryr Aocrrrrarb Serrru, Hor,aa ona
rraxoArrrc.a loi{Hee ariBaropr{airbuoro ((cJrofl)), n nao6opor. flpu repecerreulrrr
qacrl{rla}rrr (cJro.rl) Bper,r.rr }rx BarraaAL,rBaurr.fi BoBpacraer ue 6oree qeM ua 1596,
rto troron B cpeArreNr BaMerr{o yi\rer{brnaercx (n 2-3 paaa). flo-nu4uuor.ry,
vMerrr,rxeHrre troroHa rIplr aroM T'eN.r Brraqrrre.{bHee, seM 6oJIHue paccro.EHrre
rro re,'rrroltrupo'rc 3elr.iru rr coorBeTcrryroqeil Bcrrtrrunr{.

It ennaroprraJrbrroMy ((c,[oro)) npr{}rrJnaror o6",racrr.r, BepoflTuo, uau6onee
ei.uaroupuarubre AJr.E paclpocrparreHtr.E qacrr.rq. C ga.ur,ueiirur.rr,r BoBpacraEtrerr
leJrrrolrr{porrJ cpeAH.s.fi BeJrr.rqr{Ha .rroroFia rracrrrq BHoBr, yMerrbrnaerca (upu-
rlepEo o 3 paaa) - cM. Snr.4, d u 6. Tanunr o6paaou, cr{.rroBbre JrrrHrrrr Nrexi-
rtJlalrerrroro Marrrr{rHoro flo,rrfl, DAoirr, rioropLlx rJacrnr{br 4ll{{yu4upyror or
c,6;racru ycxopetrrr.a (ncnrrnrna), na op6ure Selrru pacrroJrararcrcfl r{a cpaBHI,I-
leJIbHo Hr4alir.rx feJrr{omrlporax (3 -5'). Nlaxculryru qacroruoro pacrrpeAe.rreuurl
Bctrr,r[reK uo reJrr.rourtrpore (r. e. r{eHrp r.sEiecrl/r (KopoJreB0r(ux BoH)) A.rr.s pac-
cMorperllroro npoMelxyrr{a BpeMerrrr uprrxoAr.rrcfr rrpr4rrepEo sa l-15". Nloxno,
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cJIeAOBaTerbHO. IOBOpI'ITb O HeIiOTOpONI ciriaTl{I'r cIrJroBIn\ "ITIIHIIiI NIeHiII,rIaHeT-

IIOrO rroJrfl rro EanpaB.xeHrrro ri ["rrocrtocTr{ corHeqHolo sIiBaTOpa. I)r'o eax.,rru-
qeHrre corJracyerc-rl c HeAaBHo [o.rlyqeHHrnrlI'I peay.rlLT'ara[rI'I P. .)luua u gp.

[16]. IIpu LIBr{epeHl{n\ Ba npeAe.rraNIrI }tarHI'troc(pepr,r ll,,rexrpoHoB II nporoHoB
or Bcrrbrrlntrr 7. VII l9ij6 r. our,r o6napyirur",rrr o6.rtic'lIr cLI.xotsLI\;rurruii, BAo.rIb

noropl,rx x 3eu.nc npxrrr.xr.r rracrr,rrlr,r orreHI) lla,rrhrr lneprllii (uporoHr,r (),i3-
0,5 Mae, D.irenlpoH6r );45 ace). rlaclrtql,t ct'oJI1, rItlJt,t-\ )HeprIlii nr'rSSyu4u-
pyloT IronepeH ctriroBlnx .rlrlHr,rr"r ro,rrfl c orlelib nra.loii cItopocTLI0. lloarolty
CILIIOBIie JIIIHUu, BAO"IIL KOTOpLII OHI'I llBI'IraJIUCb' AO.II?+iHr,r 6r,t't't, CBTI3aIILt He-

nocpeACTRerrHo c anrlrsHoii o6racrr,ro, rAe npol{BoIUJra BCTILIIIItia. I}cnrt tttlia,
oAHaIio, nporrSorx"rra r{a [rrrporc l]6'N, a Ha5"rrrc/IeHll.fl npoBoALIJIlCl, Ha re.'lrlo-
Drupore olio"rJo 4oN. \leirily rcrr yrJroBilfi rurrprrHa rioEyca, rAe ABrlrtr.rl,{cb npo-
roHr,r orto.no 0,5 Meo, HC rIpcBLrIUaer l-)" (no go;rrore). Aro o"'len1'pouolt Drtl
BEJII{IIITHA CIqE NIEHbIIIC - 2,5",

Brino;1 o cir{arrrrr cIr.:roBbrx .[nHrrii trreirirlJraHCTHoro ro"'r.s Ii r,rloc]iocrl,r co"rl-

IIeqHOIO Dr{BaTOpa CIe.rraII Tariirie Hil ocIIoBaII}1u TeopeTLr,ICCriu-\ pactleToB
E. flaprieporr [17] lt Bau 4eu XLronenorr [18]. O4uaxo B ocrloBy llx pactlerots
troJrox(eno rrpeAcTaB.[errue o6 o6rqelt no.rre Co.,ruIIa Iialt o AurIo"IIei qro, tro-BrI-

Ar4rrol,ry, He rro?rier cqr,rrarE,cfi cnpaBeA.rrr'IBr,rrr [19]. Itpolre roro, cAe.rIaHHoe Ha

ocrroBe Drr,rx pacqeroB Bari.rrrcqeur,re o 6o.uee nrrcoHofi (n uecxo.,rr,tto paa) n.nclr-
rrocrrr rrelFilJranernorl n.[asMrr o yanoii Borle B o6;racrr,r reJIrIoDIiBaropi'l, orte-
Br{AHo, rre troArBepinqaerc-rr ua6"uroqeunxlru. 'fo i+re calroe orHoclrrcfl H rlo.[y-
arlrrrr4pr,rrrecnofi rro;1e.rrr, paspa6oraunofr A. Jlurrou t20]. C rorlltlr apeull.n [17,
18, 20], ocraercr{ f iiriiriL, coBeprrrcrrrro }reroHsrIrbrNI, rlorte\Iy vacrl{Ilbl He rrorlii-
Aaror B DriBaropr.rrlJrr,nr,rii c,'roii, roT'R rI rlepeceHalor ero (nepoxruo, B ttopoHe,
Tali ltali 3artaBArrrBaHr{e npu DroNI Ec ynenuvnnaercn).

Calro no ce6e cyqecrBoBanfie DItBaropIIil.{LHoro c.,rofl, o6;ragaxtqcl'o He-
rtoropr,rNILI oco6r,rlrr,r cBoiicrsalrfl1 rIe BrrlBr,rI]aer corlHeHrr-s, trocIio.]ILIi) oHo

AoHaBr,rBaercfi Talii+ie p.rrAoNr aS$en'ron B Brlprrilrllr.sx ra"rralirllrlcclioii ri,,rtrr,-
Eerrrr,r rt. .x. rr reoil{ar}rr.rrHorriloJe. flpanga, paclrpeAe.xeHrre [o.x-spHoc'lcr]i rteln-
r"rrarrerrroro DrarELlTHoro ro,rr.rr, cof.rracIlo r,{3N{epeuu.slt [21], ne o6napy]rillRae'I'
xaxofi-,rru6o scnori Bar{onorreprlocrrr B croii aone. I4cro.,rnosarrue o6napylrcn-
Eoro Harrr{ eQ{enra cHpaEr{poBanrs Serrnu or ycriopcHrrbrx rracrrlr{ nprl ee

Eaxo)rtAerrllu B o6,uacrn re,rrlrooHBaropa, tIo-BIrArrl{o]ry, Becr,ilIa 3arpyAHrIreJrb-
uo u rpe6yer AorIoJrr{fiTe.rrr,Horo rrccJreAoBaEIrfl .

B aax;rro.reur.re orlrerrrrr etr{e ABa peayJrbrara npoAe.naurrori pa6orr,t , rio-
TOpr,re I]pcr{cl'aBnrrI()TCr{ cyqecTBeIIHIrrIII.

1. Bcpe4nelrne o6rrapyirirrBaerrr riarioro-;ru6o crrcrelral'Ilrlecnoro II:lIi.-IoHir
cr{"iroBr,r-\.rrrrHrrr"r tro.rr-s H rory.'I'attLrrr r-r6ptreort, tlbl He cNtorJrI] IIollrtscllAIIrt,
pesyJrbrara. no,[yrre]rHoro n [4,5]. Sror BrrBoA He rrcn,'rlorraer, lioHcrlHo, Ha-
riJroHa na HeSo.rrr,nrue yrJrLr, cyxlec?tsoBaBrrrero orHoctrrreJrLIIo Iiollorlioe BltclIfi,
Tali Iiafi lrcrro.,rE,3oBa.,rocb 6o,rlbruoo lrpcNrcHrr6e ycpe;luenrrc'.

2. Cpiinrrenrre laHlu,rx AJr.s oAuHalionLl\ Brrarreur,rii re,;rrrourllpor', coorBcr-
crByroql,rx paBHLrN{ IIO.rroirieHrlfrrr 3elr.rrn rra op6r.rte, He rloaBo,rrrl.lo o6tttrpyaiurr,
narrux-lrr6o rrBHrJX rrpr{3rrarioB nprr6,urr;rierrrr.q Sclrrrt H lrpailrlqe o6.ractrt rto-
AyJrrrrurrr, qro rporuBoperrrlr npeArlo.roiriennro [22] o rotrI, .tro paArryc o6"'ta-
crrr lroAy.lrEI{LIIr r{o}Iicr 6r,ttr, orio.to 1 a. c.

Anroprr oqcrlb rIprrBIrarc.rIrHLI A. B. Ccnepuorry tr A. C. f[trop.rrirrllH]'3a
p-sA rroireBHr,rx coBcroB Ir BatrIerlaHl4tli, a ranlrie Ii. B. Ecurox 3a rlol'Iotrlt, B

o{oplr.ueultr{ crarE,Ir.

J[cHa6pr, 19ti7 r.
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T(OHTPOJIb AC@EPITTIECTItrX SEPT(AJI
c rroMolqblo HoMIIEIrcAquoHHbIx JIITITB

I. M. IIomoa

Pacc.rfrasg crrcre]rll AJrfi nogrpoJrx (reuerrr:r rreroAoM (Dyro n MeroAoM PonHn) napa-
6o;roll4on, runep6o.nongoB rr crrJrrocEyrrrx c([epongoB AJr-E TeJrec(otroB. Outttqecnlle c-teubr
trprrBeAeEr,r na {ur. 1,a,6 n ua Snr. 2, ar 6. flonaaasa BoaMo}rtuocrb HoETpo.rrflBorrryrlrx
napa6oron;1on n runep6o.;rotr[oB c orEocrrreJr],EtlM orBepcrtreM Ao t : 3,5-1 : 4, norry-
Ehrx crrJrroclyrrrx c(fepou4oB c oruocrrreJrbrbru orBepcrrreM 4o I : 1,5. ftolrneucaqnornar
JrrIESa IrMCOT ArraMeTp OKOIO 1/ro Ar{aMeTpa rrctrErTyeMoro 3epr(aJra. crc:renrr [ctrbrraEbl
s orruqecHoii .na6oparopur ttpAO AH CCCP.

THE TESTING OF NON-SPHERICAL MIRRORS BY I\,IEANS OF COMPENSATION
LENSES, by G. M. Popot,.- Systems for the testing (by means of Foucault null test and
Ronchi test) of paraboloids, hyperboloids and oblate spheroids for tele,scopes have been
computed. Optical systems are shown diagrammatically in Fig. 1,a, b ar'dFig. 2,a, b.

TLc posaibility oI testingof concave paraboloids and hyperboloids of aperture ratio
f13.5- f/4 uprvard and concave oblate spheroids of aperture ratio f/l,5 uprvard is shown.
The compensation lens has a diameter about 111,0 of that of the mirror being tested. Tire
systems have been employeil in the optical workshop of the Crimean Astrophysical Obscrva-
tory,

Acrpououuqecxoe upu6opocrpoeEtre B Eacro.sqee BpeM.E paBBuBaercs try-
TeM COSAaEEfi r{pyuEr,rx TeJTeCKOITOB, r,rMeroq,trx HaK HraccuqecHylo cxeMy otr-
ruru (cucreMa ftaccerpeEa, Heculrra), rax r{ atrraEaruqecnyro (ctrcreMrl
Pnyu-I(perbetra, IllnapqmurbAa, [tyAo). flpn aroM B KJraccuqecntrx reJ]c-
cKotrax rrctroJrr,syercf rJraBtroe 3epHa,,Io B 6opMe BorEyroro trapa6onouAa,
BTOpUqEbre sepHaJra B sopMe BBrIryKJrOro rutrep6oJlorrAa c pasJItrqE6IM AHC-
qeETprrcrrreroM; atrJraEaTtrqecKEe ,fie TeJrecftoulr rpe6yloT sepl{a,rl n {oplre
rtrtrep6oJrorrAoB, aJrJrr{trcorrAoB tr crlJrlocEyrblx coepoEAoB (ctrrloctryrblft ct[e-
pouA - troBepxEocrb, o6paaoBaEEafi Bpaq,eEr{crf arrirlrrca BoKpyr MaJrofi octr).

Ocsonsrrlt MeroAoM HoErpoJrE Boruyrr,rx Bepna.[, rrMeloqrlx {opr"ry aJIJII{tr-
cotrtra, rutrep6oJrotrAa E napa6oJlorrAa, fl.BJrtrercfr trpeAJrolHeEEblfi A. [. Max-
cyToBbrM KoMtrerrcaq[oEEErfi MeroA, rrctronESylorqufi BctroMoraTeJrE,Hoe BorEy-
roe c{epuuecxoe BepltaJro [1] (arot uero4 6r,rl paepa6oran M. Cocsuroft
[2]). Oguaxo orr ]reAocraroquo xopom: c ero flor{oqblo EeJIbBrr trponoHrporlu-
poBarb sepr(aJro, r{Meroqee sopry ctrJrlocEyroro csepolr4a. ftpoue rofo' paB-
Mepbr BcrroMorareJrbEoro Sepr(aJra troryqalorcfl SlraqrrreJlbEBIMu; EatrpEMep,
AJrfl KoErpoJrfl ofrrrKtr trapa6ortrqecHoro sepr(arra STIII (, : 2,6 *, lA :
:10 .ru) [pr4N{etr.gJrocb c$epusecxoe sepxaJlo Ar{aMerpou 0,8 at. Ourlrsecxas
ocb r(crrr,rryelroro BepHaJra trprr sToM AoJr?r{Ea pacrroJraraTbc.fl loprrsoEraJrbtro,
ITTO BbISbIBAET IIO.EBJIEEIIE ACTtrTMATI3MA, BbISBAEEOTO PABTtrTIIIEM IIJIOTEOCTU

BotsAyxa tro Bbrcore (aror atlSeHT oco6eruo BaMererr trplr trc[Lrrauuu 6o;rrurrax
gnunuo(foxycubrx sepHan). Brrro4uee rrctrr,rrarrue aepKaJra uplr BeprrrltaJIbEoM
TIOJIOiflEHI,Itr OtrTtrIIECKOft OCtr, HO B OTOM CIYIIAE METOA MAHCYTONA trPAHTtrqECHU

HerrprreMJreM (uo rpaftuefi uepe Arfl 6onbrrrrx Bepxan) BcJreAcrBtre rpyAuo-
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creii paBrpyBIirI 6o,TbIrIIrx BCtrolrorare.rrburJx aeplia.rr, Br.rcflrqrr .irntlo\r Brrr{3.
To.rsocrr, rroBepxnocu{ rioHrpoJrr,Eoro 3€pHana go.umna 6rr:rr, oseHr Bbrco6orl,
Tari Har{ Jryrrr.r ABai{illbr orpax{aK)Tcfl or rrero, a [poBoAurb Ha6jrrotreEfi.f, Ee-
y4o6no, IIocHo"rrbr{y {oxyc EaxoAr,rrcfl, HaK trpaBr{.rro, NreifiAy Bepriajrail,r}r;
HoHBel{4rr.tr or reJra Ea6rloAare.rr.g ra}ii+(e .sBJr.Eercfl BHaqlrre.rbgoii lolrexoii.

NIrr ncrperuJrrrcb c aeo6xogurrocrr,ro noHrporn ac{epuqecxr,rx BepHan Arr-
arterpolr go 'I at, r{Meroqnx $opnry crrJrrocgyroro c{epoir4a, a ,u*rrrduapa6o-
.fror'rAoB u IIrnep6o"roIlAoB (troc;re4nee AJr.fr atr,Trar{arllqec}ioro re.irecHora c

(Dirr. 1. Ftoynetrcaturt)urutrr c-\o-
rta fJfl Iiolrrponfl [apa6onotrqorr,
rlrep6t,.norilou lr Jir.rlrlrtcoIIiIot],

l rrelorulr \ Borrr)'r)'r1) {opul'

rI.iIoCHI,I}I rIoJle\I, paapa6oranHoro HaNrr{ [3]), Au;ranarlrqecHtrrl"r Te.-recrion rr3-
r,lroB.rr.flerc.fi ts Hacrorrtr{ee Bpeu.s n ItpAO (4rrarrerp r;raBuoro aepna.,ra l) .-.
== 350 ntat), lrna rionTpoJrff Borrryrl,rx napaSo"rruqeclirrx r{ urlep6o.rrrrrecnlrx
arlpriaJr lrbr rrpr.rNrerrlr,rr,r ($rrr. l, a,6) .rrrrrraoByro HouueHCarUroHuyrc crerry
(aria;roruvulrrc cxeNry npcA.'rara,,r eqe l{ajrr 14) urr. Horrrpojr.q napa6o.:ror;1on).
,[.lx lioutpo.rrr{ BorrryrrJr crrJTrocrryrr,rr cScporrAoB 1t],r ucrro.rrE,Bye\r c-\cNry,
lrao6panienuyrc Ha $ur. 2, a, ts6rrr--/fi.rrbrx cfl,rrrocH].rur c{epouiloB - crerry Ha
$nr.2, 6. Srolr rleroA B 3Haqrll'c.rri,noii rrepe ocno6onigael Hac or rpy4lrocrerl,
cn.fl3anHrrrx c r{eroAorr llarcyroaa, a r.rrreurro: paarpyariit irtrHar,r ocyqecrB"irfl-
eTCfl SrraquTeirbEo rrporrr,c, qerr pa3rpySria BepliaJla, Tali }iali IHyTrre ",rr{tr3bl
trIeHEIrIe cHa3bIBaerc-fl Ha riarrecrre uco5pa?r{eHl{ii, Hci+ie.-rr.r nporlr6 Bepr(aJra;
n()Iycri Ha TorrHocTb r43ro'r'uts.]eHilrr nuB(,p-\trocleir.'lilH3br -\reEec crporl,rit,'rert
A{rulrgrt rra rorrHocm, rroBep-\Hocrrr BepHa,rra; Ha6"-rIoAarL rlo}riHo nplr lro6olr
III) J oiI EHI,IU OIITIIIIEC}i OI.I O CI,I 3 EP Ii it.II tl.

J'a3ltt.rnrre BapLraHTLi arrrr c\cNI c pilB.rI{qH},rMrI Fio}rrreHcarILroHHrI}III JIIrE-
SirNIIr, IIOSBO"Ufrlorqlle rlcIILI?InIlaTb sepFiaJril pa3Holo Ar.ralleTpa r{ c paS.rIurrHEINlr{
Dliclleurpl,Icl{reralrtrr, 6rr,rrr pacc.luraHbr ua 3lJtrI <Nfnncn-l> c norrotrIbro rrpo-
rl)alrN,rr,r, 4arcqeii yABoenrroe rtr.rcJo BHarrarqr{\ qu$p (gernrb Beprrr,rx Aec.fi-
rnrrrrl,rx qu$p). Pagr.ryc npr,r BeprxrrHe rrcnlrryeNroro Bepria.xa Bo ncex (Hporte
rtr6.-r. 1r) c.rryra.rr-\ Mbr rpr.rn.s.Trrr paBHr,rNr rr : -7000 u,w,

B ra6"rr. 1 upnre4enrl AaHrrr,re Ho\rrreHcar{rronsofr c\cMLr AJr.E r{o}rrpo,r.E Bo-
rnyrrrx uapa6o.ror,r4on (cxeua$rar. 1, a). B ra6;rlrqe [p].rBeAeuhr: paArrycbr rro-
repruocreii [rrrrtsrr rz tt rB, paccl'o.flHrre d1 cncrrqeflc-g ro.lxll S or aepxa;ra,
paccro.EHrre Jrr{rralr or BepnaJra dr, ro;rrqnua Jrrrrrar,r dr, dn, - paccro.sul4e or
Jrr{H3br Ao rrJrocfiocrn Iaycca, paArryc ripyrr{Ka Earr}reubrxero pacceflHua 6g5,
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fiolleperlHafl a6eppaqlrn B rl.rlocltocru laycctr 69', glralrerpbr .rrrrlr3r,r rr Bepliir"rra
D1 a D2, orrroclrreJrbuoe orBepcrrrc ucnbtryeMoro Bepr{a'ira A u HBaApar Dnc-
qenTpl4crrrera r{cnblTyeMoro Bep}iaJra cf , Sarrernu, rrro naur{6re ra6.uraqrr }roirigo
npotropqllouaJrbtro rrs\reH-rrrt,, yuHoiriaE BCe napa]rerpLr crerrrr (Hpor,re 6ea-
pa3lrepEbrx Be,rrutllrH A v e!) Ha rlocrorllrur,tfi lrgoxuTe"rrb, BiiB]4cxrqrari nr rpe-
6yeuoro paAr{yca rrcrrr,rrye},roro Bepria"rra; trpr,r aroM cJreAyer o6paqars nHr4rra-
Hrre Ha BeJr[rrr.rEy npyH{ria pacceflrrr{.s 69l, vro6rr noc;re;1nuir He r]peBrr1crr,,-r [o-
tryoHa, rrpeA6flBJrfle\roro n HarrecrBy r,rao6panienr,r.s, AaBaeNroro rrcnhrryerrhrl!

rDur. 2. I(omencarirrorrgarr cxc-
IIa AJrfi KOETpOJIfl llorrryTofo
clrJrrocrryroro c$eporr;1a (a) rr
Bbrrryl{Jroro cu.trrocuyrolo crle-

por4a (6)
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f
BepliaJrorr. Paccto.slrnc }rer{Ay rortriatttr ,S u ,S, (r. e. napl.irreHrre rlr)Hrprrpot}-
KrI crrcrelrLr) ue go;rxiuo 6rrrr tsH&rrtr{r.€"rrbHnu (ne 6o;ree- 1 c;lr), noororry-g.rx
6o.rr,rrrrx riortrleucaqr,{orru},rx "TrrrHB c.'rc/iyer rrcclioJbHo r,rrareHirrt, c-relry. 6ur.
7, a u 2, a, pacuo"rro;litrrB trrcrorrnrrri (cie.l.al1yr,,cn rtiuny) rlc?rilly ..,,l,rrr,iii u
ScpliaJroNI, ";rl,r5o ncuo.trrlloBarb ny6nH c rro"ryrrpouparrrrrJrri Beplia.:toNr (rrprme-
ErreMr,rii B aBTolto.x.Illlllaqrrourrbrx clelrar), uBoArr er.o nleHi/ty BeIlFiaJro\r Ir .tI{H-
aoii. Sror Mero4 6r,t.rr ycueruHo 11cro.rrrJao]]aH HaNrr{ ,rpr, .,t,rrri;*e napa6o.11r-
qecrtoro 3epriaxa re,recrrorra ABT'-8 (;urarrcrp llepna.rra 70 c,tt, A : I : 4),
trprr 3rolr :ura\ferp rioppcHr{r{oHnofi .runar,r cocrnB,xfl.rr ncero 7 c;u. Ha6..rrcge-
trI4e trpoBoAIr"lIOCb C rlCrIOJbSOBaHrrerr ripalcHoro cnero{n,,rrrpa, ycrpaHrrroulefo
x_po\rarr{rrecrtyrc a6eppaqurc ,rrr4H3r,r. trllcuu.rauue rpoBoArr.[ocr] ria]i ro rreroAy
I'onxr,r (peurerxa r_olreqaJracb l,rerril{y.roqxclli S'u-",ruuaori), rari u rro MeroAy
relreBoro rrerola (DyHo -. uso6pairterrr.re roqrir{ trepecexa.rrocrr Hor{ioNr (Dyxo;
ucrlblraTr, sepr(a.iro Te.ilecfiorra ABT-8 yAaJrocb trpr,r paalrrrx rro"rro?fier{rrfrx rene-
cHorra, .rro rrosBoJrr{Jro npoBepurl pa6ory pasrpysrir{ r.rraBHoro sepHaJra.

Sror uerog 6r,r.u ucuo.nr,BoBarr r,r [pr{ rrrrotoR"lreuuu napa6on[qec,Hl,Ix Bep-
Ha.tr ArraMerporr 250 u 150.tLJtL B Harrecrne pa6ouero Nreroila; or(aaa.rrocb, rrro
oII [pa]iT[rlecHrr cToJ'rE xre y4o6cn, Iialt rI o6uvur,rfi rrero;I r.rcrrhlTaHtrrfl BorHy-
roro c{epuqecKoro sepr{aJra ,r3 qeHrpa HprrBr.rsuri. Sror are NreroA r{crroJr,sv-
erc-g cerl'rac trprr r{3I'oroB"IIeur.rr{ rJraBEoro rr.rnep5onr4rrecKoro BepI{aJra AJIE
ar"iraHaruqec(oro reJrecHora c ["r]ocnr{rr rrorelr, onucaHHoro s pa6ore [31.
tr4aroros.uega raxx(e JrI4HBa AJr-E norrrpoJr.fl rJraBuoro uapa6o.rurrecnoro BepHa-
aa STIII B otrpaBe.

B ra6r. 2 npunegenr,r AaHrrr,re HorrrreHcar{uonnoii cxer,rbr ({ur. {, 6) xr,s
IiourpoJr.a napa6o.rrougoB; ara cxeMa HeclioJrr,(o y,qo6nee B rex c,rryrra.rrx, HorAa
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O6oasaseuufi B oroft ra6.{trqe tr B troc.reAyroqux re ffie, qro a B ra6r. 1.

B ra6n. 3 npune4eur{ AaHEhre cxeMlr ({ur. 2, a) g.nx Eclr[rraurrfl BorEyrEIx
ctr.rrrocEyrr,rx c(bepoEAon (aepHa;ra ranori {opurr trptrMeEflrorcfi B aasoKaJrbEbrx
AtrTAEATEIIECKI{X CIICTEMAX); B TA6X. 4 - A trE6IE AJI'I IIOETPOJI.fI BbItrYKJIhIX
ctrJrrocEyrbrx c{epouAon ({nr. 2, 6). B ra6.n. 5 [peAcraBJretrBr AaEtrrJe cxeMEr
(ftnr. 1, a) gr.a HorrrpoJr.rr Borrryrlrx rr{flep6oJrotrAoB paaruqtroro ancqenrptr-
c,trTera (aru sepxann rrctro.r-rbSjrorcfl B atrJratrartrIrecHtrx reJrec(olax Pusu .-
Etperr,eua n IIIeapqruIr"IIbAa - Hyra).

B rex cJrylraflx, HorAa ocrarorrr{bre a6eppaqnn RoMtretrcaquoEuofi cxeMbl
I[peBbrmaroT AouycH, cJreAyer peryltrI{poBaTE sepKaJro Ee Ao uoirEoft JrtrHBrrAa-
quu coeptrqecKoii a6eppaqufi B cxe\{e, a ocraBr{rb Ee6oirb[yro c+eptrsecHyro
a6epparlr4ro, fiolrtreucrrpyrcqyrc Bbrrrr{cretrEyro ocraroqEyro c+ep[.recxyrc a6ep-
paqrrrc cxeMbr (4.rra uauepeEufi Drofi a6eppaquE MolnEo troirr,3oBarr,cfi MeroAoM
Botr Prlqlr rrJrr{ MeroAoN{ Haycrrrx fl"uasena u lanro.rra); trorasareJrb trpeJroMJre-
IItrs cTeHiIa ilI4E.ZI't BCIO;{y paBeII nt : 7,57.
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Saueruu, qro Bo Bcex cryqanx trptr ucrrrrranrrnx ,r{eJrareJrbEo uctroJrbao-
Barb MoEoxpoMartrqecxufi cser (ugeatrunu ucroqnuxoM B aroM crytrae flBJrfr.-
erc.E raBoBBrfi .uaaep).

Cxeurr, zao6paxerErre Ea {zr. 1, a,6,uoryr 6rrrr, ucuonbaoBaEnr rax}r{e
tr Anfi RoETpon.fi BorEyrbrx aJrnutrcorAon. OgnaHo trpoqe trctrErrhrBarb aJrJrtrtr-
cor4,qH, IloMeqa.s cBeT.sqyrocfi Torrr(y B oAuE ua $oHycon eJrJrutrcotrAa, a EoN(
(DyHo a gpyrofi $oxyc. B 4pyrou {oxyce B oroM cnysae troJr) raerc.s crtrrMa-
Tuqecnoe uao6paxeuue.

?Icuo;rraya AaEEhre ra6tuq, Mo)r{Eo uoryqurb E r(oEcrpynTuBubre aJre-

MeETbr cxeM, Ee colepxaquxc.rr B ra6nrqax, so 6ruafiux (uo neruvrrc ell
r( uMeroqrMcg n ra6nuqax tryrerr trEreptroJrflquu.

B aarflloseErre aBrop cqraraer cBotrM trpu.srEbrM AoJrroM uo6raro4apurl
trporpaMMucrry M. Pu6alooy Ba cocraBJreHtre trporpaMMbr Ans pacqera otru-
cauubrx cxeM Ea 3BM <Muucx-l>.
20 gexa6pa 1967 r.

t.,
.).
4.

Jlnreparypa

I(.A.MaficyroB..trtlaroronresuerlrrcc:reAoBauueacrpoEoMrqecxofiouruxn,lg48,
C o c n n n a. Paapa6orna fioMrreHcaq[ourroro MeroAa KoErponff ac([epuvecxur

aepfian Kpyrrrbrx reJrecxotroB. I(ang. gncc. JI., fAO, 1959.
f. M. II o tr o B. tr{an. Kpuncxoi acrpoSra. o6c., 1968, 38, 238.
D u I l. Brit. Astron. Assoc., 7947,57, N 5, 201.
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1969 r.

XPOHfft(A

B o6cepsatopnn s 1967 r. 6r,uu ilpoBeAeur,r: fl.neuyu l(ouuccuu_ tro [ccrreloBaElrlo
Coluqa (udur) r HouSepenqu.fi MoJroAErx acrpoEoMoB, trocBfiqeEEafi 5O-lettlo Bellrxoro
Ortr6px (uronr).- - 

Coipyg"uxir o6cepnaropur yqacrBoBaJlrr B pa6ore uuotrrx coscnlasnfi n xon6epeu-
qHfi: no'B"cecoroaroir xll{epenqrru tro uroraM MfCC s Mocxne, no II Bcecoroauoft na-yuno-
rexrrqecxoft xor{epeuqulr Iro EJreHTpoEEo-fiyrleBtrrM n $oroareHtp[qecrrrlM npu6opau
e Halrrvuxe, a ltou{-epeuqlrtr tro fioilIeralr n Hnene, ao BcecorcasoM crl]Irlo3rryMe rro I{oJrJIeK-

TrrBEhrM saazl,roAefi6ritrf rr B rrJra3Me B Cyxyulr, u fllony:ue HoMnccux ro Snauxe nllaEer
a l(uene, B CoBeqaEr4lr no nccJreAoBar]rIo MarnltrEhrx rI rexynflpubrx A-38e3[, B fectryOnu-
r(aECr(oM ceMtrEape O6qecrna (SEaEre)) a ,[oueqxe, a ral(E{e B Apyrtrx coBelqaEtrsx tro oT-

AenbEBIM EayqEErM I1 EayqEo-opraElrsaqlroEEbl]r BolrpocaM.' B 1967-r. Merr{AyEapoAEue uayuume cBflBrr oocepBaroplrrr pa3BnBanucb cJreAyroqtrM

o6paBoM.
B ItpAO AH CCCP nprre3lr{an[ yqeEr,re rr3 cor-\naJrtrcruqecfiIlx R I{atrrrraflncrnqecHtrx

crpan g.,ri o6ueua ounrott' pa6orll, obcyx4euzr tr trpoBeAeul{.fl coBMecTELrx pa6ot, no.ry-
qeEEff Marepuara ra6rrogeanft, na crarfixpoBry'

tr{a gex6caonaqroii Coqranrcruqecrofi Pecny6runu B o6cepBaropulr 6r'uru: Hplrncxnft 
"Tfialruuex, I{anren, Cnxopa, Horoyrex, ftoneqxnii.

I{a floarcxoii HapogEofi Pecuy6.uuxr - E. flxrrneq, M. flxnueq, }tpafiuep. E. Hpafi-
Eep EaxoAtrJrC-E Ea AJrr{reJrrnoii ctaixrporl_xe (r TeqeEue troqrll mecTtr IlreCa-qen).' Ha rogauuyro cralr(xpoBny rr Anrr 

-ra6opa 
MareprraJra ua6:rrogeuufi n o6cepaaroprrc trpr-

6ru B. fio6pruer (Hapognaa Pecny6.nuna Eolrapnn).
Pagudacipororuir IiamHe r (Doiirr (Iepuancxar ,[elt_o-rparuve_cras^Pecny6atrxa) oa-

Ear(oMlrJrtrcb i pa6orauu paArroacrpouoMtrqecroro orAena ItpAO AH CCCP.
Morogofi luenrrrt Ilbnooxyy -ua Acrpououuqecxoii o6cepnaropnu Axageunu -uayrt

Mosronicriofi ilapognoii ?ecny6nrrxu npoxbgru Irpal{rlrxy Ea corueqEoM xopouorpa(fe o6-
cepBaropuE.' b. byrr (CI1A) rocerrrr o6cepnaroprrro B l,ae. C norn c6_cyryIanlrcb pa6orn ItpAO
AH CCCF no iccJreAoBanrrro cnexrpor Beueprr rt lonurepa. tr4ll 6u:r c[enaE AoI{JraA Ea
aaceAaEuu Vqetoro coBera o coBpeMeEEoM cocro.s4rrtr ctrer{TpocHotrtrqecHux nccJleAoBaErrr{
rrJraEer, B qacruocru o pa6orax, trpoBoArrurrx s C[IA'

C oguogreauuu nugurolr (20 arola) o6cepnaropuro [o_cerrrJra rpyntra lro6utenert acrpo-
EoMEu EB loluangar Bo rJraBe c npo{. Murnaspron. C xpatronpeMeEullM troceqeatreM
6rlar Asrura, Ctox (9ulu) u Jloueq (Aprentltua)'

B uos6pe trptr6brlr Jlepya (@panqltx)'
B {967 i. ndorue cotpyfonrxu o6cepratopuu Bbre3?r(arllr aa py6ex.
S pu6or"XIIf eccaufiibi Me*rgyuipoqubro Acrponortrr.recroro Corcaa (fIpara,9CCP)

(c 28 ub 81 aarycra) npunnManrr yuaCrne 28 corpyguqxon (ua nux gna generata).
Ha XIII c6e3Ae I\{AC 6urn ua6pauu;

Brqe-flpeaugeurolr MAC (ua noruft-cpo{) - A. E. Ceaepaufi, Bzqe-npeauAeHroM Rol:u,c;
cuu J\! 0 (acrponpr6opocrpoeEue) - B. E. Hlrnoron, Buqe-upean4errroM xoMlrcctrIr J\e 44
(nrearuocifeprar-actpbuornur) - B. ]t. IIpoxolprea.' 

B pa6ore Cuunoauyua uo trnaEerapEbrM ryMaEEocrEM yqacrBoBarfl qerhrpe corpyAEtrr(a
o6cepBaropuII.'n syiauearcr{oM cE}tlroBuyMe tro crpoeEuro tr paBBtrTrlro coJrueqarlx axrrsnblx o6ra-
creft - 9 qeaonex.----B X n:reuvrre I{OCIIAP (Jlorgou) c 24 no 29 n:r.ns npxEtrMarla yqacule A' E' Ce-

nepsbrfr, B. It. Ilpoxo$ren, fI. fI. ,flo6ponpanrra.' B XVIII lt'ourp6cce'IVlexgyEapopnrii.i Actporasrucec*oft (Degepaqqu (Eearpag,
CCIPrc) yqacrBoBartr A. B. Epyuc u B. B. Eenrox (cearn6pr).- -8.'81 Urr,oror, It. It. 9y'uieB, H. A. ,[uuon B reqeEr{e celurr uecflrleB pa6oralu n 9u-
Jrtr, rAe Benu aJrer(Tpolpotoruerputecxre ra6lro4cnrl.s Ea rope 9nr Po6.ne.



C 15 ulpra ro 14 tlro.ur T. T. I{an }IaxoAIrrrcn B (oManAfipoure n lIeqoucfior-r acrpoEo-
Itnqccxofi o6cepraropnrr ((Dpauqrra) flo rprr,Trartrernro upoq[. linmapa Arrfi yqacrrrfi B Meir(-
p,ynapogu^orl fiootreparrrBEoft pa6orc IIo lr3yqeErfio arrunaux o6racrefi ra cb.nuqe.

B 1967_I ,rIBa corpJ-[Errr{a ycrertrEo Baqrrrrrirrr Aor{ropc*yro (E. E. [v6on) rr rauquAar-
cr(J'g (I. r. l\lernx) Atrccepraqu. fina corpygrrrxa o6cepaaropnn (E. \i. B",ra;lrlirp-ctuii rr 3. A. Blrrpnveuxo) uogroroBrrrrl rr npeqcranrr,rn ri 3aqtrTe Arrccel]rarlrrr Ha co[cfia-nre I'uenorl cretreurl r{aEAtrAara (pusrrrio-uaierrarrrrrccnrrx Eayrr.

B 1967 r. IbrlrrJrrr rra__IIg:gII jIBa_JoMa <tr{asecrrir t(pnncxot acr:poqprrau.recHoii o6cep-
lglo-p1ry_ AH-cccP) - xxxvl rr XXXVII. flogrorouenu u cqanu B treqarr roMaXXXIX rr XL.


