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r4ccJrEAoBAHrrE TJIoBA JIrHBIX Ho JIEBAHI{II coJIf#iX 
23'e - uB

II. pESvJIbTATbI HAEJIIOAEHT,Tfi B fi74-f980 rr.,
r4x AHAJrmS m HEHOTOPbTE BbIBOIbT

B. A. ltoron, A. E. Ceuepnrifi, T. T. Itau

llauararorcs peayJrbrarlr ua6rrogeuuft coJlreqrrErx ocqunnxquft B reqeurre 7 rcr (325
greft, 1846 u, c*r, ra6r. 1). Curuar gu{{epenqraausuoft uyvenoft cHopoctu.(qeurpaaruan
BoEa coilEequoro Arrcna Mrlnyc BEerrEE.E I(oJlbqeBag vacrr gucHa) rrocJre ItcRJrIoqeEr4E AEeB-
uux 4peftrfon c rroMoqrlo uapa6or aaaJllralrpyerc.fi MeroAoM EaJror$eEr{fi anox (clr. rt, 2 w

{2, +1'1, Dror auafiEa, troATBep}r(Aerrn-rrft taxxte uayqeutreM ctre$TpoB Moquocrlr, orserrl,rBo
trogaaErBaer EaJrrque treptroAa nore6arrat 160T01 c aMnJrtrryAoft oxono 0,5 rr.r/c. Cpaaue-
Er[e Eartrux ua6urogerrft c AaEEbrMI4, troryseuubrMr a Crar{op4e ra ua reorpa{rrrec(oM
IOatsou rroJlloce, tronaalrBaer xopomee corJracfie {ae aroro xoue6anua, EecMorp.E Ea-p.aB-

Jturrtre upr[MeugeMrrx MeroAoB na6nrogeruft, a rar]r{e yAoBJIeTBoptrTe.IIbEoe corJractre aMrrJrE-

ryg.' OrueuaercE ET.rconas cta6uarsoctr {aarr (olr. u. 3 z prac. 7, rge nu4uo xopomee
corJractre roAEqEhrx cueqeuufi {aetr nepuoga 160T00 tro AaEEETM rpex paBJrwrEbrx o6cep-
aaropufi). Eunr o6uapyrr{eubr rafilrre serbrpe Apyure more6auux, crarficrflrrecnu BnaquMrre

,Aur*rr* go/1"977 r. (cuepuogaura 134T5; 148\4; 1,71,\lnt75\l),EoecJrrrourrtrpeaJrb-
EEr, ro cyqecrByror, tro-BtrAlrMoMy, BpeMeEEo, tor4a nan ueptroA t60T0t rrprcyrcrByer
E TeqeElle ncex 7 Jrer, rraMeuflfl roA or roAa cpeAuloro aMrIJrI{TyAy

Cgerau aEaJrrB ucex SarropoB, r(oroprre uornu 6rr BlraBarr tro.EBJreune Jrorr(Eofr t60m-
xepraoArltrEocrn: a) urctpyMeuraJlbuhle ouru6rra, 6) npoxox4eutre cytreprpauyn qepoa
.uoJre BpeElrE rrucrpyMenra, n) arurnue 4u{{epeuquamroft arnoc{eproft sncrurnqtrtr tr
r) {r,rurrpaqtru AaEErrx c troMoqblo uapa6orruecnoft anrponcr4Maqtru [EeBEoro gpeft{a,
.g) rnuaure cxBarr(Eocrr( ra6.nrogeurzft u e) a{{ert paafirrsrfl Merr(Ay cpeAEuM I ncruEFr'i![
coJrEeqrblM BpeMeEeM; trol(aaauo, qro Erl oAEa uB ETEx trptrquE Ee Morfier 6utr orsetctaeg-
soft ea t60T0t-uepuo[[tluocrb. B nonsay colruerllroro rrpoucxo]fiAerns nore6asur roBo-
p.Er cr(Expouuuo {nyrryaquu ougulrroft (I5100 A) u zn{panpacuot (1,1,7 rrnrivr) fpnocru
.Couuqa c aMtrJIETyAoft onono 0,0t 0/0, a raaE(e noue6asus paAtroEalyrrerra Couuqa n cau-
TtrMerpoBoM AEatraBoEe AJIuu noar (prc. 9 - I 1) ; BoBMornEo ral(Ete rroMeueurre c ErtrM treprro-
.gou o6qero MarElrruoro uorrs Corrqa. \

Auuuury4a 160T01-nore6asus, uorrrrrMo c[opaAuqecrux {rynryaqufi, naneraercf,
peryn.EpEo o ueptroAoM colruesuoro Bpaqexrra ottoro 27d2. ,(eaaetcr. BErBoA, rrro cpoAz
:Bcex BoBMorrtEbrx rutroB EopMaJrbubrx MoA ocr{IrJrJlaqufi, onr,rcuaaemrx c$epruocrrrMtr rap-
MoElrnaMtr, r{BafipytroJlbEr,rft rrn sau6ouee troAxogtrr AJrE rrureptrperaqtru treprloga
160T01; ogfraxo onoErrareJrbggre BbrBoAEr rpe6yror gamueftrunx uccae4oaauuft.

flogrnepxrgeEnr EeAaBEo o6uapyxenuue rro6anrsnre 5m-ocqnuJr*quu Cotgqa c pac-
IqetrJreEEeM IIo rlacToTe oHono 68 rr.fitfq.

' Auauuaupyercrr coBpeMeEEoe cocron-Etre reopuu BuyrpeEuoro crpoeEaa Counqa u ero
r'oue6auuft o rosnr,r apentrE rrpupoArr ua6[roAaeMErx rro6aursnrx, B qacrEocru 160T01-
ocquurxqr,rt. Vxaansaerc.E, qro ge$uqur refirpuuo, rpyAEocrtr co cJrtrrunoM 6onrmru
uBMeEeEtreM cBerrrMocrrr Couuqa aa BpeME reoJroruqecnofi aaouroquu Seutu u ([arr aoe-
Syln4euraa Bbrcorr{x g-Mog noue6auuft cranst uo;1 noupbc o6rnryro crau4apruyrc MoAeJrb.
Viaansaerc.E, uro 6oree ygonrdraopnteJrbE6re pesyilbrarBr Moryr 6mrr uouyueEBr B paM-
xax MoAeJrtr c MeAJreEEhrM tropoMerlrlrBautreM Buyrpu Couaqa. flpegraraerca uenaueftuuft,
o o6parEoft cBEaExl, MexaErrBM nos6ym4euur roue6aunft [97].

A STUDY OF SOLAR GLOBAT OSCILLATIONS: II. OBSERYATIONAL RESULTS
({974-1980), ANALYSIS AND CONCLUSIONS, by V. A, Kotoul t. B, Seuerny,



T. T. Tsap.- The whole seven years set (325 days, 1846 hours, table t) of obseriations
of solar oscillations is analyzed by superposed epochs for differencos: signal of dillereuti:
al radial velocity (of central zone minus rim area oI the solar disk) minirs least square
fitted parabola (to eliminate tlaily drift of signal, for description of method see section 2,
also [2, 4]). This aualysis supported by power spectrum analysis clearly shows the pre-
sence of period 160T01 with amplitucle of about 0.5 m/sec. Comparison of our observati-
ons with those at Stanford and at, South geographical'pole shows perfect agreerirent in,
the phase of oscillation despite of the ilifference in methods applied, and reasonably well
agieement in amplitudes. The high stability of phase is pointed out (see sectim 3 and
also figure 7 showing good agreement in the run.of the phase of 160T00 oscillation with
time at three different site6 on the Earth). Four other significant (up to 1977) oscillations.
(with periods near 134P5 , !.48Y4, 171T1 and' 175T1) is revealed, but if they exsist
they are fransient phenomena, while {60T0{ - period has survived over aII 7 years,.
varying iis mean amplitude from year to year,

The influences of a) instrumental errors, b) passing of supergranules across the field.
of view of the instrument, c) differential Earth-atmospheric extinction, d) filtering of.
data due to the parabolic fit oI the daily drifts, e) different kinds of sampling effects,
() effect of difference between the mean and true solar time are analyzed, and it is shown
that none of these effects can be responsible for the 160P01 oscillation. In favour of'
Iolar origin of this oscillation are also synchronous fluctuations in brightness in visiblo
s15100 A) antl infrared (X{.7 pm) spectral regions (with average amplitude -0.0L0/il,
and also fluctuations of raclioemission (at cm-wavelengths) of the Sun (see figures 9-11).
The simultaneous change of general magnetic field of the Sun is also suspected.

There is clear indication that amplitude of 160T01-oscillation, besides sporadic'
changes, varies regularly with the period about 2792 of solar rotation. It is found, that
amotrg all.possitrle types of spherical-harmonic oscillationsthemost probable seems to
be quadrupole one although the precise type of osoillation still remains an opeD,
question.

Wo confirm recent findings of 5m-global oscillations on the basis of our 1978 obser-
vations, with the frequency splitting of about 68 pHz.

' The present state of theories of solar internal structure and of solar oscillations are
analyzed in aspect ,of the origin of global, and mainly, 160T01, oscillations. Deficit of
neutrino, difficulty with the enormous variation of luminosity during the geological
time scale of the Earth histoly, the exceptipnal exeitation of higher g-modes make usual
standard model questionable. It is pointed out that the most satisfactory results can be.
obtainecl assuming slow mixing inside the Sun. The non-linear <feed-bacb mechanism of
excitation of oscillaiions is suggestetl 1971.

1. Merog, urrcrpyuerrr, Ha6ilrogeurrfl 
.

,(nx perqcrpqqutr- Ho{-e6auuft Co.nuqa Kan qeJroro HaM}r trprrMeuen Atr{+e-
pel{qEaJrbrrrrfi uerop [1,, 2h B ero ocuoBe JreE(rrr trpr.rHr{r,rtr zauepeurfi <CoJrurle
brsocurennuo CoJrrrua)), uogBoJrsroqraft c sbrcoroft rounocrrrol - l.ulo, Ile-
reRTrrpoBarr paalrocrb AorrJlepoBcnlrx cMeqeuufi cnexrpaJrbrrofi Jrtrrrur[ or
gnyx o6mupubrx Borr correquoro Aucxa - r{errrpaJrr,uofi n xpaerofr. IIpr paa*
pa6orxe ororo MeroAa Mbr rlcxoAtrtrrfr"v.B roro Sarra, rrro trpu Rpyrnorrricuia6-
Hbrx aoJre6anuax {orocSqprr (nanp}rMep? B cilyqae paguirruoft rryJrbcaqtrr),
ecJrr[ raxoBbre cynlecrByror, aMrrJrtrTyAa ryrreBoft cxopocrr,r B rlerrrpe Itrcma
AoJr)firra 6urr suasureJrbrro 6onrqre, leM B6JrtrBtr fipae;. flpaxruuecnrr Mero[.
6rrn nrepnrre peaJrrlBoBa]fl B lg74 r. [t] ira Bameuirornr coJr-HesHoM reJrecHotre,
c trpuMeHeHr{eM coJrHeqr{oroMafHrmorpa$a [3] s xasecrne upu6opa, perucrptr-
pylotrIgl-o oTHocr,rTeJrbHbre AotrJrepoBcKr,re cMenleHl[fl.

B [4] naetcrr Hau6oJree uoApo6noe otrucaHn'e MeroAa uauepeuraft tr u,orpy-
MEETA BMECTE C AETAJIbIIbIM AHAJII{3OM SCEX OItrI46OR, BOBIItrHAIOtrIrX trPU HA-'
6rrogeurxx. cne4yer Jrumb HatroMrrtrrb, qro B Mero[e tro oftrofi l, rofr r,(d ctren-
tpanruoft lrvruua (y rac tro Jrurrfitr Fe I ]"5724 A, ueuyncrsurerruofi ft MarEnr-
HOMy uOJrrO). uauepxerc.E BsaEMrrbrft ornocurenrurrft-c4rur [Byx ee cpeAHtrx
ItoErypoB, trocrpoeHHbrx B ctrer(rporpa{e cBeroBErMn tryqHaMl{ or AByx yqacr-
r(oB coJrHeqHoro [rc.la - or qeHIpaarnoft (4uauerporrr 0,66 ,o) BoEbr tr
ocrarrnoft (ronrqonoft) aonrr Ar,rcfia. (Dyuxqur troreMHerru.E AtrcKa H Rparc Bxo-
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Ar.rr cro[a Har( BecoBax syuxqlra, a cHopocrr,r BparqeHr4.fr colnrla, ar(crpe],raJrr,-
Hbre r4 BSaI4MHO rrporr{BorroJro}riHl,re no SHaHy Ua E- n w-Hpaax Ar,rcxa, BBar,lM}ro
H0Mnerrcrrpyrorc.fl tr{? BLrsbrBa.E yrxr.lpeHr,re iltluutll'1rrpr,rBoAflT (nuecre c lrrrcrpy-
MeHTaJrblIbrM paclxlrperlraeu) I{ Hel{oropo},Iy yMeHbrxeur{ro rryBcrBrrreJrbr.rocrll
x Ara{{epenqr.raJrr,Hr,rM [onllepoBcnr{r,r c[Br{rar,r uc - ur. Pearr,nas rorrHocrr,
METOAA, OTPAHI,IqEHHA,E NPE}I{AE BCETO IIYMAMI,I SJIEHTPOIII,IHI,I LI TYP6YIEUTNO-
crr,ro B crrer(rporpa6-e,-4ocrr.rraer 

- I u/c, uro Dr(Br{BaJrerrrHo AourepoBcr{o}ry
cMeqelrrrro - 2'10-5 A (upu BpeMerrr,r HaxolreHrr.rr crrrHaJra - 10-).

Tenecnon pa6oraer B pellil4Me Ha6rro4enlrx Coruqa B rrapaJrJreJrbHoM uyrl-
xe (r ' e. c r{crroJrbaoBaHr,reM ToJrbr(o rrJrocxr.rx Bepr(aJr unrarorqefi orrrrnr; ,
r(aH 14 npr{ rrsr,repeHunx o6rqeto MaTHI4THOTO rroJr.q cotuqa xax aeeagrr [5] ,
c tofi rrarur paaur,rqefi, rrro BMecTo SeeMaHo-Bonoro pacqeulreHr{.a JrLIHr,rr4 I,r3r\{e-
P'IIOTC,E YI(A3AHI-IbIE BbIIXE BBAI{N,IHbIE CMEIqEHI,I,g ABYX ITOHTYPOB (Or gNYX SOU
coJrueqHoro gucxa) ognofi ra rofi nre cler{rpaJrbHoft lr.rnralr.-l

flplrunrrrft lreroA o6ragaer reM Heoclopr{MbrM rrpeuMyqecrBoM tro cpaBHe-
HI4Io c a6conrornrrMl{ LrBMepeHr{flN[rd JryrreBoflcnopocru, oro on roqrr4 [oJrrrocrr,ro
I{cnrroqaer BJrI4.fl}II,{e Bcex ABrr}fletrurt na6;rroAareJrfl orrrocr{TeJrLuo Co.nHqa;
Tar(E{e B trpr.rHru{ne oll B Suaqllrenuroft ruepe cno6o4eH OTrrOMeX, CB.flSaHHbrX
c 3eMHofi aruoc{epoft (xone6anuaMl{ npoBpaarHocrr,r r{ ee ABrrx{eriraar,rra), c rerr-
JroBbIMIl rIoBoAHaMrl I4rrcrpyMeuTa, lt oco6eur.ro oruu6oH, BblBr,rBaeMbrx lrr,rgr(o-
sacroruofi ryp6yreuruocrr,ro BHyrprr cneHrporpa{a. ftoueuHo, rroJrHocrbro
Bce uoMexlll atltoc{epnoro I,I rl}Icrpyr,IeHraJrr,Horo npor4cxo}ri[e]ru.E rroAaBr{rE
Ha IIpaHTIItI(e I{e.yAaeTC.E, II OHI4 BLISI;IBaIOT IOIOJIHLITeJITT-II,Ifi rUyU B I4BI,Iepe-
HI4.frX CHOpOCTU (Upu BpeMeHr4 ycpeAHer{r.Ifl cr{rHaJra 5- n xoporuux noro[Hbrx
ycJIoBl4flx cpeAHer(BalpatrauHr,rfi paa6poc ror{ex Ha sarrrlcr4 cocraBJr.EeT -3 ;y-lc),
a raH?fie u.nasnrrft Apefi$ cr4rr.raJra B reqeHue 4na (clr. [41 u n. 5).
. flocronr,xy aa4avefi .EBJr.qercfl rrorrcx AoJrronepr4og*rur" ,,on|6anrafi Coryrqa
(c uepraoAauu \o'- 3h), ro r-rar,r6oree cepbeBHr,re ,pa6ouurrro trpeA,bflBJrflrorc.E
H rr,r[upynr1eft cracreue, Tar{ r(ax Bcflr{oe orxJroHe}rue cBeroBoro rryqxa or
OCII I{}ICTpyMeHTa BI{SLIBaeT IIOflBJIeHIIe JIO}I{HOIO CI4IHaJIa CHOpOCTIT, [OCTI4-
rarcqero - 2 vlc Ha 1" . Cooraerctnyrcqrre HoHTpoJrblrr,re axcnepr4Melrrbr r{ TUIa-
TeJIbIILIe pacqerbl [2, 4] noxagaJrrr, rrro r.rcnonsayelra.s ]raMr,r {ororra4upyrcqag
cr4cTeMa o6ecne.runaer roqHocrr, y[ep]I{aHr{,E cBeroBofo ry.rHa 

-<1"; 
rrregJreHHoe

paccoIJIacoBaHI'Ie II{AI{pyrcqeIo u ocHoBHoro cBeToBbIx IIyqHoB, BbIBBaHHoe
gpeftSoM aJrexrpoHr4xra {ororr.rAa r{ Apyrr.rMr{ npr,rqr,rHar,rr4, npr{BoAr4r H AonoJr-
III{TEJIbHOMY nJIABI.IOI{Y XOAY CIITHAJIA CHOPOCTII B TEIIEHIE AH,E, rrOrOPr,rfi
BMecre c 4per?$aulr gpyrofi upupoAr,r ycrpaH.serc.s MeroAoM uo460pa norrrrora
2-ro uo.pagna (cu' n.2)' Ilogpo6uufi ani.nua sce, o-rdox, r{croqrrrlr}(oB rrryMa
n 4pefiSa 6r,rr cgenau paHee [4]; ue ]rero cJre[yer, qro, HecMorp.fl Ha Drr.r orul.r6-
xlr u gpefi{br, tro'AoJrroBpeMeHrrbrr\{ 3alrr,rc.trM cnopocrr,r Mo}r{Ho yBepeHrro Bbr[e-rats Saaoro-HorepeHrHr,re (ua AocrarosHo gnr.riluoft uper"nrr6fi'ruxane) ne-
puonuqecfir4e cr{rHaJrr,r c aMrrJrr4ryAoft _( I yrlc.

I4auepenr,rn cxopocrr.r ac - ut BeAyrcfl B flcHbre Ar.r[, HorAa r[oxtHo roryqr.rrr,
trpaHrr,lqecHrr HetrpepbrBr-rbre 3atrr4cr4 npoAoJrlr{r4reJrbr-rocrbro or ..- 3h Eo - llh
(aanracra Hopoqe 2133 npu Aarr,nefiureN,r araJrrlBe lle r{crroJrr,Byrorca). Hau6otee
6naronpraatHble ycJroBI{fr A[rtt troilyqeHll-tr HaqecrBeHHblx, }IaHoI N,IaJrr,Ho AJII4-
TeJrbHbrx aanucefi (uo norognrrM r,r [porrr4M ycrouraru) B r,rae - aBrycre.

Crarr'ran cfiopocTll ac - uL Batr[cr,rBaercfl rra flr{arpaM]vruoft .nenre npr4 no-
crossuofi BpeMeHr{ MarHr4{orpa6a 2"5, a raH}r{e [apaJrJreJrbHo c 1g75 i.,6y-
Aysr.r ycpeAlreHHbrM sa nro60fi,..aapaHee nr,r6panurrfi npeueHuoft raurepnat, nir-
laerc.rr ua rep{o;reHry rr qra{poueuarr (rncnonr,ayerca vB}t x,[-6000). 

'[;ra
[ByqeHr4.E [OJrronepr4onHr,rx xone6ar{raft cr{rHaJr ycpe[]rflercfl 3a raxrgsrfi
5-nnuyruufi r{HTepB a Jr, qro yMeur,ua er B Jrr.r,snr{e [ryMoB rr Kopor*orrepr4o[Hr,rx
(n uacruocrr.r, 5-rl.rlruyrurrx) xole6aur.rfi. 3naqrrer".rlu, *rriu,uorcLft 6urra
c[er]r^aH,a onHoBpeMeHHo B coJrHeunofi (15124 A) n B reJrflyptlqecxofi il:r'i1t4flx
\B 'Lv l4-'lv /tj rr.. r4crroJr6aoBarrac6 rrr{Hufl Hro },5902 A, a o 1976-lgB0 rr.-
Jru]dufl oz 1,6879 A, 6oree crrJrr,Ha.E lr cra6r,rnin afl. Jrrtlufl.' aruocseprr), ucrroJrb-
BOBaHO nper4My[IecrBo Hamero AByxxaHaJrbHoro Marrrr.rrorpa{a, r]o3BoJr.flro-
q,ero nolyrlarb o[HoBpe]vleHr{o Barrrrcr.r uo nr<l6r,ru [ByM crrefiTpaJrbrrr,rM Jrr4rur,r.rrM;
rro raKI'IM ItolITpOJrbIrbII,I r43MepeHr,r.Er,r Molr{Ho'.oqeHr4Tb BJrr{.EHr4e BCeX r4r{CTpy-
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MerrraJrr,Hbrx (npoue ouru6ox rtrAtrpoBaur{n) n arrrroc$epHblx trcrorllrrnoB I(Ba-
ButreptroAuqecfitrx {nyntyaquft curnana (cm. t4l).

flonurrft p.E[ HpblMclttrx I,IBMepeEuft cHopocrl4 troilyqeg s 1974-1980 rr.
B rerreurre 325 nneft, B cyMMe 1846 s.ra6rro4enuft. Izlutepaarrr ua6nrofierr4fi uo
roAa4 rrpflBeAerlbl s ra61. 1, rge tdxxte yI(aBaEo qtrcJlo Auefi, qagoB n 5-un-
Eyrrrbrx roqeH.

2. Ilepnrre peayJrbrarbl

Vxte trepBrre uBMeperrtr.E B aBrycro tgilt+ r. troHaBaJIIr Eartrqtre {rynrya-
quft cmuana onopocin 6 : uc - ur c xapanreprrbrMtr BpeMeuarvrr 2-3h;
B qeJIoM Ha oclroBe 21 gu.n ra6;r6Aenuft uroxtuo 6u;ro cAerarl B.LrBoA, qro Bpe-
ueunoft macuta6. {ryxtyaquft r cpe4ueu 6lruaon tt 2n 40m [tl. Tqaremru4
BtrByaJIbIIbIft upOCrvrorp ertrx aanrCOft AaJIee [oI(aBaJI, qro eftcTperrlyrrrnr 6
oo"-urtror"" nalt 6yRro B caMoe paaJrllsuoe JIoHaJIstroe BpeM.E u na rro6ou rpe-
uenn6u EHTepBaJIe rrocJre rraqaJra Batrr(clr. SroonpegeJrelruo yraahlBaJlo Ea ro,
uro o{{emr Ho cBfBarI Htr c trepuoAusecnoft omu6Hoft B MexaErIBMe qacoBoro

ABtr)r(errtr.E r{eJrocrara (noroxrenre Horoporo r( ToMy }r(e trBMelr.EJrocb B6JluBE

uorygun), Hrr c BoaMornuhrM trporpeBoM otrTrrxlr r{ TeJrecftotra I{Jrr pacoorJra-
CoBaEtreM Me?I(Ay OCrosuofi I( rIIAIIpyIoqeft cncteltoft. Bo;ree ToIo, I(oETpoJIb;
EEIo aatrllcu na 2-tt naIIaJIe Marrl[rorpa{a no TellypltqecHoft nuurU ]Ie trofta-
BaJrr[ rex {nymryaquft 6, xoropr,re 6rr;rr uprcytrur ilu:awfr' C9.u-n5q (crrr. prc. t
s [t] r r. 5.4). flpurvlepu aaruceft cIIIHaJIa 6 s rruuz ]'"5L24 A roraeann
ua. prc. t.

Bsuny Boarrr4fiItreft BtrocJleAcrBtrI4 ALIcKyccuI[ o trpolIc,xo11lAelI11tr uaft4el-
Eoro repuoAa tryJrBca[uft Cornqa ono.rro 2s.40 urn:169m (crrt. o6ao1 [6]),
oco6enrio s csfl.in o ero 6nlraocrbro n Ll9 cyr. [7-10] ,3[e0b qeJrecoo6paauo

uo4po6uee ocrarroBrtrbcg Ea rex ra6rroAareJlbgbrx {anrax, ItoropEre troaBo-
JItrJIr( IIaM yll(o no MareptraJly L974 t. yrBep)fiAarb, qro I(Meercfi treptroA fJIo-
6anrnrrx none6aurft Coruqa, lnnartrrft m 160m.

IzIa nuaya,rrgoro trpocMorpa Batrtroeft (L97 4r .) Mo)ItEo 6r,rno su4mb, qro MaK-
crrMyMbl ctrruaJla (ronoxturenbgag cr(opocTB, cooTBercTBypq,ax cMeq,eEI{K)

I(OETypa JItrIIuE OT qegrpaJlrnoft aonrr coilHeqgoro AECRa B ctrEIorc.cropogy,
r. e. pacmrpegrro Corn{a) 6o.nee qorno Bbrpa}fielrbr, qeM MtrEZMyMbI (3aMertrM,
qro aror {anr ro4rnep)I(Aaercg r cpegnefi pe3yJl6rl,Ipyrcqeft npunoft tryJlbca-l
rIEr(, cM. prac. 3 r 8). Itamna.a aanrC; r,IMeJIt 6oJlee I{JIrI MeIIee trJIaBELIft Apefr{
currraJla c aMtrJItrTyAoft go -50 lr/c s te.Ienr{e ErrE saBeAoMo HecoIlequoro irpo-
Ilcxo?fiAeHl{fl; troeroMy AJIE arIaJIuBa {;ryHryaquft ualoft (< t0 rnr/c) arvrnlutygu
6nrno pemeuo eror [peft{ ucl(Jlrcqarb. Cua.rara [peft6 1acltil1aqarcfi'tryreM trog-
6opa <rpyuHyp)) Henoropoft unanuoft npueoft AJrE r(a)r(Eoft aaunclr orAeJrbrro
(ro4ueprtneM, qro B aroM trgpBouasailbrroM arralrtrBe trona Ee r{clroJrbSoBaJracb

atrtrponctrMaqax troJrEHoMoM 2-ft]crerreun, aoropa.E 6nra rpurrnra Iroalr(e B I(a-
secrse craEAaprllofi uporle4ypri o6pa6orrr r-oe*. uarnrepolufi oropoorlr t2l);
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Ta6nraqa 2

Iara,
197 L, t. ,t, i' UT, ua.raro - r{oHerl

U

Mar{cr{rryM

'f I Af , rurrrr

,_,__ l;;l^*_^
3.08

4.08

5 .08

6.08

9 .08
10.08
12.08

17.08

20.08

21.08

22.08

23 .08

26.08

25.09

1.10

7 .10

8.10

9.10

5906

5124

5906

5906

5124
5124
5124

5t24

5124

5124

5124

5124

5124

5124

5124

5124

5124

5124

11 .30-12r.30

5 , t0-11 .20

7.05-13.00

10.10-13.35

8.50-11.20
8.40-r 1 . 35
9.25-14.20

6.00-15.10

5.50-15.05

25--15.15

5.30--11 .30

5.55-15.10

9.25-15.50

7 .15-14.00

LL

7

55-t4.25

15-- t4.00

6. 10-12.00

6.25-14.20

[2,50

l.La)

11 .00
7 .20
I .40

1,2.20
11 .00
13.20
t0.40
I .00
s.40

12.40
6.50
9.30
8. 30

10.40
13. 50

7 .45
10.10
13.20

7 .20
10.00
8. 10

10.30
12.40
10.20
13 .00
8.20

r0.50
13.20
t2.00
14.20
8 .00

10.20
12.50
6.20
9.20
8. 30

[1.20
13. 50

11.30
14.30
6. 00
9.30
8 .40

11 .30

L2.LO

9.10
10.30
10.40
13.50

7 ,50
11 .00

7 .20
9.30

8 .40
11.30

8. 50

6.30
9.20

11.30
11 .30
14.30
12.t0

13.20

9.00
11.l0
13.40
7 .40

9.40
t2 .10

215
140
160

140

180

160

r30
190

145
tg0

160

140

130
160

150

150
140

140
150
180

170
150

180

210

170

r90

190

130

170

1,70

130
180

130
150

150

B cpegrerr 158 165

Irpr{ aToM r(plrBarr He o6flSaTeJrbHo 6r,rJra uapa6orofi, rrMerr rrlIor[a 6onee cJroE(-
rIbrft BrrA; BareM orrpeAeJrfJrl{cb orr(JroHerrl,I.tr crrrHaJra or 3Tofr trJIaBHof r(prrBofr.

rIro6u otrpeAeJrr4rb Har{6oJlee xapar(repuoe BpeM;I {nyHryar1ufi, urr ua-
Jro?fir{Jrr4 Bce {JryKryarIr4rr AJr.E trepBbrx 9 gueft Ea6[roAeHuft ua o4uu u ror }Ite
rpa$uH c ycJroBr{eM Har{Jryrruero coBrraAe}rr{.8 Mar(cr{MyMoB (LIrHopI4py.E rroHa
TOrrHOe BpeM.E rlx trO.sBJIeHrr.E Ha sarrr4c,Ex). flony.renurrfi peayrnrar floKasaH
ua puc. 2 s lLl , rAe treprroA uonyulrnureftca uosrlr cr,ruycorrAaJrbnofi BolHbI ona-
BaJrc.E paBHLrM 2b45m t 10m. flocre Droro Ha ocHoBe Br{syaJlr,Eoro npocMorpa
BCeX 3atrI{Cefi OTMeSailI4Ct, MOMeHTbT HaoryrrJreHrrfl 3r(CrpeMyMOB Cr.rrHaJIa CHO-
pocrrr; B r4rore 6rrna uocrpoeHa ra6Jr. 2, Horopaa flaer AJr.E r(a]fiAoro ua 18 Alrefi
(1974 r,) c BaMerHbrMr.r {ilyxryar{r{flMrr crmuaila 6: 1, - AJrr{}Iy BoJIHbr corHos-
Hoft ruHr.ru; UT na.rara r HoHI{a nauepeur4ft; UT uo.asreHrrfl ancrpeMylra (r,rax-
crrMyM r4 Mr4Hr.rMyM) n a,t - BpeMeHHoft uurepoaJr Melr{Ay coceAHI4MI4 sKcrpe-

. MyMaMr{. B rarore troilyqr.rJrocB, qro cpe[Hee paccro.EHl{e Me}fi[y 6nraanerHaulr,rura
MaHcr,rMyMaMr4 cocraBJrner (158t5) urau u Melr{Ay Mr{Hr{MyMaMra (165-t-7) ntun;
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Prrc. 1. Ilprnreptr aaurrceri cr{rr{arla 4u{{epenqr.rariruor,i cxopocrr,r aa 20 t 2L.0B 1974 r
(a) u 17.07 1980 r. (6)

To'rH[ - 
ycpeAHeHHr,Ie sa 5m auaqeufifi c]topocrrr. Clrorrrrbre HprrBbre - napa6o.lu, BbrqtrcreHHbre Me-

To,qoM HarrMeIIL,[Irx fiBaAparoB; cTpeJ]HI{ - }IotrreHTbl MaHcrr,ua.qE,Hoii cfiopocTtr corJracHo BCe}r rrBlrepeHEEM
AaHlrolo roAa. lla puc. d BHuBy rroHa3aHbl ornJroHeHrrfi r{arrcpeHHbrx cHopocrerYr or napa6o:rrauecxoro
TpeHna

Pttc, 2. N{orresrrr [ofiDJIeEIlfi TIARCTIM]r\IoB (rounrr) rr rrrruirrryr{on (Hpyrnxu) crropocrz
B reqeurre AErr corJracEo Br4ayaJrbEor{y [poc]rorpy aanrrceir cxopocrrr s 1,977 t.
3a[mpuxorar ]IHrepBaJr BpeMeHI,r (onono nonygun) c uacrunr yxyArxeHrreM uoro4gbrx ycfloBu]i

o6^rqee _cpeAHee (r,ra Bcex 35 BHarrer.rrrfi Al a ra6.n. 2) oxaaanocr, paBlrr,rM
t16l -+ 4) 

'rrr,rrr.ilpulreuenr,re aHaroursuoro auaJrrrBa H re.[Jryprlqecxofi Jrrrrr]rtrr ],5901,5 A
cpaSy rror(a3aJIo, qTo HI{HaHOfi neprroAtr.urocrr,r SaloAoSpr,rTb B DT0I,I cilyqae
r{eJrb3fl: nore6aHr.rfl BAecrr riucro cJryqaiiHtre (crr. puc. 19).3ro y6egr,rno nac,
qro IIoAospeHr4e o peaJrrrHocrrr noIe6arrr,rfi Co;ruqa r,rrleer noA co6ofi BecHoe
ocrloBaHr,Ie.

IIo4o6naa rrpor{eAypa - aFraJrr{B trro}rerrroB HacryEJreHLrfl axcrpeMyMoB
CIIIHAJIA 6 S TEqEHI,IE trH,E HA OCHOBE BI,I3YAJIbHOIO IIPOCIIOTPA OPIII'I4HAJIbIII,IX
aatrr4cefi - 6r,r,ra [pr{MeueHa rar(}He or,qeJrb}ro fi AaHHbrM 7977t. Peay.nttar
IroHaBaH Ha pl4c. 2; ewguo, rrro [eficrBlITeJrr,Ho Mar(crrMyMsr rd Mrrrrr{MyMr;r cr4r-
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}IAJIA I4I\{ErcT TETIAEIII{I{rc IPYNNIIPOBATBC-fl trPEI{MYIqECTBEIIHO B OAIIO I,1 TO iHE
BpeM.fl AHfl C xapaHrepHrrN{ BpeN,rer{eN{ - 2\6 Nreiri[y Hr.lMr{.

Cre4yet [oAuepKHyrr, rplr oco6eHHocrr,r [I]otseAeHHoro arraJrrrBa r,r nlrrenaro-qero r,r3 lrero peSyJlbTara.
t' Sror ilpeABapl,Irerrsnr,rft arIaJIr{B BceqeJro ocHoBbrBaJrcrr rra Br,r3yaJrbrroM

paccl,rorperrlm eaulrcefi (upr-leu (B ABe pyHr,rD, .rro6r,r lre6exiarr, cy6teHrranuux
ornlr6oH), 6ea npr,rnnerreHua rar{r,rx rrara6ouee crporr{x coBpel{er.rHbrx }reroAoB,
HaH Bbltrl'1cilel{r{e aBrol{o1lpeJr.rrl(rlo}rnor,l $yuxqr{r{ r{ crrenTpoB Nroxlrrocrtrr, Ha-
Jrollielll4e atrox I4 np' lloororty reNr 6o.nee sanruo, qro pe3yJlbrarbr, rroJIyqeH-
Irble troBAHee, trprr nara6olee crporofi rocraHoBKe aa4aulr (CM. u. 3) onaaarlrcr
COBtrAIAIOqI{MI{ 

- B NPEAEJIAX TOIIHOCTI4 
- C PE3YJIbTATO}I NP],IBEIEIIIIOIO

BEIIUe aila,.lt43a.
2. Dtot aHaJr143, HecMorptl IIa ero IreAocrarr{r{ (noa.uoltuocrs cy6rexrr,rn-

nrrx oruu6oH, Irec'rpotr.rfi uero4 r,rcr{Jrro{errr4x Apefi{on), AaBHO r,r3Be0l,err 14

c yctrexoN{ I4IrorAa rlpl{MeHflercfl npr,{ rrccJreAoBaHr{r{ trepeMer.rHr,rx ssee[ [tt].3. B orilr,r.rr,re or [peAlrAyrq[x pa6or [o r4ayqeuuro r(Baar{xelrr{oAr,rqec6r{x
rone6auufi Connqa nal'rr,r 6r,rra nocrasnena BaAaqa ror{cma rno6anuuorx (.. e-c paBL[epoNr Anuatyqefrcfl rroBepxHocr],r, cpaBFrr{N,ri;rN,r c paArrycor,r co.rru4a) xo-
le6aunfr, noropble .EBILEJrII0E, 6nr Saeono-HorepeHTrrr,rr,rr,r B Terrerrne 6olsi,roro
NPOME}HYTI{A BPEN{EHI,I 

- IIECI{OJIIJITI'IX gUEfi I,IJII,I AAiI{E MEC,SqEB I{ JIET; T. E.
r4cRaJrr.rcb Hone6anns c Aocrarosrro sbrcoxofi go6pornocrbro Q, coxparr.flroutrr4e
xax {aay,.]ar{ rd rrepuo[ Ha nporfl;rieHr,ru ]rrrorr{f ,1ronou. Dro pr onpeAeJrr4Jro
nr,r6 p anr.rr,rfi n al,rr.r l,rerotr alr a Jr r,r Ba A alrrrbr x,
, Ihogoreoprrocrrr ra^oro noAxo[a H AaHHbrr[ o flepeMeH'ocrr.r co;rrrqa(n naureu cryrrae - H r.rgl,repeflr,rro ryrreB],rx cxopocretj uelasro 6r,rna crrosa
npoAeNrorrcrpr4poBaHa B cryqae S-rrnnyflrrrx Hone6auuft {orocriiepr,r. I{urry-LIIerII4e, .rro {aaa rr qacrora arux xo.rre6aulrfr (na6nalntonorx ts r.rrlTerpaJrbrroM
cBere or B0efo Ar{cHa) lrnu nexoropLrx r,roA, r4x cocraBJr.Erorqrlx, coxparrr{rorc.a
R reseu[e r{ecr(oJrrrr{r{x 4nefi, npune.no x o6napy}r{er.rurc y4lrnlr,.elriro yc.rofi_
slrnoft 

'onHofi 
cTp-ynrypbr Brryrllr,r 5-rurnyrrroro flrlHa MOI{HOCrr{ 0 pacu{e,Jre-

r:rr,renr.or{oJro^68 n-r{u, noroparr roBoprrr o rno6arsuoM xapar{Tepe ,,pri, nole6a-
nufi_(cu. tl2-14) u n. B)f Ho erqc rpe6yer reoperrlrqecnoro o6r.scnenu.s.

IIoc.rre roro HaH ,lrr,r y6egr,ur,rcr,. .rro onu""ru ,{a,rrrur" lg74 t, "ognp*r, oo_
BlrAr4Mor,ry, trepr{oArrrrecHyrc Hor,rloHerrry (p ;:2 u 40 ur.ru), 6r,rr opr,ronerreu
6onee crpourft r,r 6o,nee o6tenrrasHbrft auanua, a r,rMerrgo: l) ucxnrouerure [peft-cfon c rorroqbro NreroAa Harr*{errr,rrrrx r(BaAparon (ua DBilif-, zy "prrlrilr*r'reToAa rraJrolieHlrbrx ailox.

trllay.1s1rra [pefr$on [oxagaJro, rrro B noAaBJrrrmqeM qr.{cJre cJryaraeB oHrl
I,II,Ieror napa6orr.r.recxr,rft nlr4 (crl. [2J u u. 5.5). Iloerolry 6r,rno perueuo [Jrrr Bcex
aanracefi 6ea racH;nrc.reru,r.rr annpoxcrrNrar{r4ro'gpeftSa rrporruoirr}, rroJrr{rro}roM2-ft creneun

6o(r):albtlctz, (1)
rge I - BpeM.E' xoas{raqrae*Tbr cL) b, c gln ram4oftr,rHArrBtrAyaJrrsofi gauucu
BbIqI4CJI,EIOTCfl NA SBNI METOAOM HAI{MErI6ItrUX I{BAIPATON, 13A'U,'*, qTO I{IIOI-
[a B Haqaile ulutu KglrIe 3atrI{ct{ ua6.rrro4aerc.E cyrqecrBeHrroe ornJrogegr4re crrr-
HaJra or napa60ru (1), ruanauuoe 6srcrprrM 

'rsMeHeHr,reM 
cBeroBolo rrorona(yrpoM rrr4 Berrepon) , arexrpouunoft rr ApyrrlMr.r npr{qrauaMr.r t.r. t+ll; rr"rayrlacrnrr I{cr(Jrroqarorc.E, trpr4qeM HaAo trolqepltlryrb, DTo AeJraero.fi IIpu ycJro-

BtLVr1 rrro rorrHoe BpeMfl Ua6,nro4eUUft HeraesecrHo; ATO SaXrHr,rfi *o*dor,"""r,
Mbr r{MeeM [eJro c aHaJlr.rsoM crporo trepuo[uqecHof0 Cr4rHaJra; troSAHee aHaJro_rrsHa.E rrpor{eAypa 6ura npunara AJrfl uauepeuuft n Ctau{op4e tiS] , ,r"lur_rro : rrpr o6pa6orxe Aa,:qb^r.xr troryqe'Hbrx-fpeno..r , np. ti5i ;;ilipr$;_qecxoM lonrnolr nouroce [16J.)

,[,ax auuporcrrMar{r4r4 rtJraBuErx rpefi6os uapa6ouofi (1) ectr ocrrogaur4e:gpefi{u, r(aK npaBr{Jro, geficrnrarar"ro noguran.iror"" orpu6ooraqecHofi sanrn-
:"y9t'" (clr' [2])' o4naxo MoryHo cpa,y BoBpaBr4rr,: oor"ony 6epetcr troJrr{HoM
z-u rrerreurr, a, Hafrpl4Mep, He B-fr. ur,v.6onr,me?

Bu6op arnpo*cr4Mr{pyroqeft $yuxqnra, 6eaycnoruo, He trpocra.E BaAaua,u sAecb qacro AotrycKaercfl ueHotoprrfi [por4BBoJr. floarorray, sro66r ua6erxa6



aroro trpollaBoJra (a rerlr caMbrM cy6reHrrauuoro pemerrr,rx n nrr6ope) lr cgerarn
ero crpourM IrI coBepltreHno o6renrraBHblM, ,r,rri cua.raila c$opltylnpoBaJrr[ cJIe-
gyrcq,re, naz6onee,paayMubre rpe6onauun n nrr6opy {ynnquu: 1) ,pe aariuow
6ea rcnnroqeuur o6pa6arnrBarcrc.fi c troMorqbro oAnoft u tofr. )Ke atrtrpor.crrMtr- ,

pyrolleft {ynxqrar; 2) {ynxqun AoJl}firra trMerb BtrArroJrr(Eornrauenoropoficre-
Tre:ur. n ) 0; 3) cretreHb troJrtrHoMa AoJrmrra 6urn naliuessmeft (aro yctonue
ecrecTBer{Ho, u6o, uog6rapax /a AocTaroqrro Br,IcoHlIM? Mo}rtuo ucnilroqETb ll3
paccMoTpelll[.g Bce To, qTo Ha caMoM AeJIe trOAJIeEtTIT arraJlrlBy? B rrameM Cilyqae
BoJrrry 160m, nan aro xopo[o tror(aaarro ,(,nmuepou l7D; a) oretrerrb n [oJr?fiEa
6rrtr 4ocraroquo nrtcottoft, sro6rr orxJlouerrrrf I[BMepeHrrbrx BeJrrlqrrE ac - ut,
or troJrlrr{orMa .He_rrpeBocxoAr,rJrr.{ aMtrJrr,rryAbr (nopomoueptroAr,rqecfioro) uyrvra,
y Hac .- t0 ru/c. Vcnos[e 4, uo cyqecrBy, Har(JraAbrBaer crrr[By ranoe orpautrqe-
Hrle Ha .rL: ocrarorq[ecfl trocJre r4cr(Jrroqeur(r gpeft{a Aorrotreptro4ubre rnyMhr
(unu clrruanu) ne AoJrrnrrbr trpeBocxoAr(rb ypoBrrfl Bbrcoxoqacrorrbrx rtryMoB.

tr[cxogx rrs err(x qerbrpex ycnbauft 6una rrr6parra trMerruo uapa6o;ra (t),
trocr(oJlbny n<2 He yAoBJrerBopner ycJroBrrro 4, a n >2 - yclonuro 3.

,[,nx narepnana nepriorc, 1974 r., [ocJre r4cr(Jrroqeurrr gpefi{or ocrarnr(
Ad : 6 (4 - 6r(4 6rrrn <cnepcrarrbr)) MeroAoM rraJrox(errufi etrox c paarr4qurr-
Mtr treprro[aun n pafioue t60m rr fiHr(peMermou AP : 0Tt. B peaynr,rare 6rrno
loryqeuo yroqrreurroe Buaqeuue treprroAa P :160.,0 

=t 0T5 ttl.
Peayrrrar Mero4a HaJrox(er{rrfl atrox AarrHbrx L974 r. c arr4M trepuoAoM tro-

RaBaE r{a plrc. 3; cpe4uaa aMtrJrr{ryAa crlruycor,rAbr, trpoBeAeurroft uepea roqnr4
MeroAoM rrar{MeHbrtrr{x r(BaAparod, cocranrter 7r42 ulc, crarw.cr[qecnaE aua-
qrdMocrb BoJrrrbr (cru. u. 3) 2A'lo = 4,9.

Cyqecrnonar{r4e y Conuqa ranoro trepr4oA[qecnoro cr4r]raJra cpaay troaBo-
JrtrJro cgeJrarb Henoropbre ur{repecr{bre BbrBoAhr (cm. uepnyo Hamy uy6,runaqzuo
[1]), a rafi?r{e ynaaaJlo ua ueo6xo4rrMocrb trpoAoJr}r(arb raxrre rraMeperrr(.g B tro-
cJreAyrorqfle roAbr.

Cracrenarr,rsecroe? c treprro[oM .-160*, tro.flBJrerrtre {nyrryaquft pa4ranr-
uoft cxopocru y 6o,nrmofr., *.8g, u&crl[ cofiHeqHoro AI4cKa, neaanucrauoo (uo
{aae) or Bpalqeur(.a Co.nuqa, .EBrrJrocb crrJrbnr,r}r cBr(AereJrBcrBoM B rroJrbay roro,
uro na6.nro4aerc.E tryJlbcaqr[.a BBeBAbr Kar( qeJloro, a r{e croxacrtrqeenrft rpo-
qecc rloArrr{Maroqrrxc.E r otrycxaroqr{xcfi rr4rarrrcr(Ex cytreprparryn. Snaseure
trepuoAa cJlr(Itrr(oM BeJIrIHo, qro6rr ero [prrtrficarb anycrrrqecxr4M p-rvrogaMl(c]ur.
u. t0), trocnoJrbny B eroM cryqae repr{oA rre Mo}fier trpeBbrrtrarb 40-60 rrarn.
9ro ue Moxter 6um raxxte BoJrrra, pactrpocrpalr.ErctrIaficfl Bonpyr Cornqa, ran-
Rar( cxopocrr ranoft BoJIlrbI AoJr?fir{a 6rrrr cnramno,rr 6otrmofr., * 450 xrr,r/c.
floarouy uauu 6r,r.ro Bbr4Brrrryro trpeAtroJroxreulre It], sro EBrelllre lroxter 6nrtr
o6sscneno uynrcaqreft Corrqa r(an qeJloro paAr4a;rbr{oro trJrE rrepaAtraJrbuoro
(rpannraqnounoro) rrua (or. [6J).- 34ecr HaAo orMerurb, qro r,rayqaeMbre {.rrynryaqntr AotrJrepoBcroft cnopo-
crr{ trorrrz oArroBpeMegno, B reqeHue AByx 4ueft n roM }fie 7974 t., ra6uro4a-
Jrncb rpyutroft 6npmrureMcntrx {uarnon [17]; ux [ccJre,qoBarr:as 6:r;wtt coBep-
rtrerrHo rreBaBr(cr[MbrMrlr, c [prrMerreHr{eM [pyroft TexE4nu ra6rlo[euzft (naeroA
arousoft peaorraucr{oft cnenrpocnonuu) c qeJrbro o6uapymrrb rryJrbcaqru tro
r(HTerpaJrbrroMy cBery or Bcero coJlrrequoro Atrcr(a. flepnog E aMtrJrtrTyAa r(o-
ne6a mfr. ?h40^, o6uapyxrenuoro o6erlrtr rpytrtraMrr trccJreAoBar:ereft, onaaa-
Jrr4cb trpaltTEqecHrft oAI/tHaI{oBbIMn, EecMorpfl rrq cyqeorBeErrbre p-a-3il4qEfi 

^B 
Me-

rbgax: couracuo HamrlM na6nro4eur.rsv 1974 r. orra paBubr 160T0 + 095 r
1.,4 ulc, a Bpync u ap. [17] coo6qz,ru AJrff Hrrx BEaqeHrr.E 2l'65 t 0104 n
2,70L0,24 M/c coorsercrBenrro. Becrua Ba)firro orMerr(Tb, uro ra {aarr Ho;re6a-
utrfi ranlr(e coBraJrrr (pnc. 4). O6e rpyuunr] nprmnr H ofirroMy r,r roMy ?ne Ba-
nfiroqourro , qro ara ocqtrJrJlrqr{ n, 6ygyuw sau6oree Moquofr ntr4aueperrrx or(o-
pocrr{? rnoxtet trpfiIraAJle]r(arb Syn4avreuranruoft MoAe troqrtr ogrropo4uoro
Qoruqa u, .ranlrM o6paaolr, rraBrtlrM BuaqeHlrfiM trJrorrrocrr4 pc lr reMtreparyprr
76 B r{eHrpe Conuqa tr MaJroMy rlorony ueftrpnuo (clr. u. 10).

O4noapeuesuo o6e rpytrtrbr [1,171 yxaaaJrr{ Ea BoaMo)nuocrb o6:nficueuur
trepfio4a o4rofi trB rpaBr.rraqr4orrEbrx MoA rrepaAr4aJrbnbrx no,ne6aunft Connqa.
0ror- s^oIPoc uogpo6no paccMarptrBa;rpr Kpucreuceuou-,flaJrcraapfioM u Ia-
Sou- [L8l , Horopbre tronaaaJrtr, qro Ea6,rroAaeMbre ocqzJrJr.Eqtrr[ B trptrHr{trtro Mo}tt-

A0



HyileB afl oasa coorsercrByetr UT
g0irg6m r,Oi i19?4 r. (ro ,ne - lra '/
BCeX UOCJTe[yrcqux pucyHfiax upl4 Z
cBep"xe sa6,nroAeuuft c treprroAaMl4

r6d+000 urrr 160+010). Arunarnrvsa q /
BoilHhr A : L,LzMlc u UT - 6aaa .-1 7
(-25m) Eagarorcx crruycouAoft, npo- |
Be[eEHott qepeg rotIHIr MeroEoM Hatr- \o 

-/
MeHblrrux KBaEparoB.((IrufioBam) aM- _.
[Jtr{TyEa ,4' onpegelnetcn tro rlecrlr z

ToqHaM, orMeqeHHbIMqr{opaw:-0''J
Beprnnauruan qeprotlna - crau[apa-
aas ouru6ra (to). IIoEPooHee cM.

4.f l0
?nz/tflltnt/
160n;000 rro Ba6nroAeuilfrM 1,974 t.

tr

teHcr (n. 3)

Puc. 3. Peaynsttapyroillafl Hpl'IBarl cnopocrr,I AJIrI neplloAa

4M/c
.?8

-/*

/4

/

UT/4h/Z/oI6
Puc. 4. Couocras;1esue Ea6JIIoAeEufi caopocrlr Epyrca u Ap. (pEcyEoI( BBsr ua [17]), au-
troJrEeEEbrx 27.09 ,1,974 r., c MoMeEraMrr Mar(ctrMaJlBEofi cRopocru rlo EaIIIT4M AaEEbrM Ba

'1,974 r. (crpeunz)

HO trbrTarr,c.fi trprrtrr{caTb g-Mo[aM Br,rcogoro 11opfl[r(a (uo-nu4uruo6y, fl : LL)
r{Ba4pyrroJrburri (l : 2) ocqu.ulflrtrrrfi cralrAapjrgofi uogeru c _tr_ontrpaBJIeEEBrM
o6uru-errr r.Ex(eJIbIx aJIeMeHroB Z (Z :0,04). Bcne4 3a arI[M \46es u Maxa{n
[19] uoxaeaJrtrr, qro rar(fle Hepa[r{aJrbr{bre g-ocur{Jllrfl:gr,V" Moryr 6rrrl peaouax-
coM ueprroAa 1weaufr. (- lSl*1 fryugauenrairbrroft (.- S0-; MoAbI rI trepBoro
66eproia (- +t^1 paArraJrbHrrx ocqrrJrJrflqr.rfi c g-MogaMtr Brrcofioro trop.EAfia
(cru. [2] r4 n. 10).

Orner, OAHaKO, Ao cIIx trOp OKaBrIBaeTC.E HeOAEOBIIaqIIEIM, O qeM CB[AeTeiIb'
crByer 6onrrnoe .rrncno pa6-or, otry6Jlu1oBaggbrx B trocJleAuee BpeMfi (cM.

TaI(E(e II. t0). Bruny BalI(HocrII sroro Botrpoca, IlMelgqer'o, tro-8tr[IlMoMy?
trpflMoe orl{oilIeul{e rr trpo6JleMe BHyrpeIIHerO Crpoeul{ff Coruqa, rreo6xo4raMo

trocJleloBaTeJlr.Ho I{3JrOE(r{Tb BCe I{MeIOnIUeCfl cBIrAeTeJIbcTBa B IIOJrbSy peaJrE-

rrocTr{ u coJrneqlloro upoucxo}I{AeHr{f trepuoAa 160*, ocnoBr,rBaficB lrprr SToM

IIa CaMbrx rroJrHbrx Ha6ilroAarerbllr,rx AaHTTLIX'

3. Ilepuo4 160 uunyr, lg74- 1980 rr.
Bce na6rrro[e]rlrfl cnopocrr{, BrlrroJr}Ierlrr]rre HaNrI4 s L974-L980 rr. lr r'Ic-

rroJllaoBarrrrDre AJr.E Aaglloro alIaJIuBa, freperrl{cJlel{Ll B Ta6JI' t. Han yme ro-
BoplrJlocb, orKJIoI{eHI{.fl cI{IrIaJIa 6 ot uapa6o;rrr (1) cocraBJrflIor Becb MaccIrB

Auirrrur" Ba 7 [er; aroT MacclIB paccllarpr{Baerc.fl r(an o4lla BpeMenn{.q uocfle-
AoBareJrhrrocrrr r{silrepenufi (ogrra roqxa rra 5-ultryr}Ioll t4IIrepBaJre BpeMeIlI{
C flepepr,rBaMr,r r,rB-Ba orcyrcrBI,Ifl IIa6JIIOAeIIIIfi) . ECrecreeHHO, qTO 4nX o6pa-
6orHi ,o*,oro 6olruroro l,IaccllBa ueo6xograruo 6r,r.no upr,rlreHllrb (ra.nu paspa-
6orag,) Harr6oJree [pr4roArrbrfi ]rerog ar{aJIr{Ba AJII{[IHtrx BpeMeI{}IdIx pngon c aS-

,t ,1.
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{errlrnurrrurl fipr4Teplr.fiMlr oIIeHI(rr crarrircr[qecxofi gnaqr,ruocrr{ trep}roAuqecxux
{ryxryaqlrfi 1. I(parHo Harr MeroA arraJrr,raa (noropuft B Her(oropr,rx AeraJrflx
cxo4er{ c o6qeuprau.fl Tbrrlru nero4alru) Baxrroqaercr B cJr eAyroqeM.

flpexge Bcero BaMerr{M, .rro AJrr rar(oro AJrurrEoro (1974-1980 rr.) px4a
na6nrcgeurafi, co unoxecrBoM trepeprrBoB, BecbMa a{{err:unurrM flBJrfierc.E
upr{Merreurae Mero4a rraJro}fierrrr.E btrox; tr TaK r(an Hac B ocuoBuolr 6y4et trETe-
pecoBarb paclpeAeJleuue (raplrourauecxofi) aMrrJrlrryAbr crrrHaJra B otrpeAeJreH-
HOM UIITepBaJIe trepuoAoB, TO STOT MeTOA MOlr(HO CqI{TaTb trpar(Tl,IqecKtr el(Btr-
BaJrerrrnbrM crrenrpaJrbnoMy arraJrrray 4aruux [201.

,{,rr aa4arnoro treprroga P n Hasarluofi stroxu (agecr BcroAy Ba HyJreByro
anoxy BBflr MoMeHr UT 00h00m, t.0t 1974 r.) Br,rqucrflrorcr {aan (r. e. go.ru
trepr4o4a P) grfl. Ralr(Aoro ycpeArrerrHoro ea 5 Mrrrr BrrarreHrra cnopocrfr. ac - aL,
trpuqeM cpaBy gnr aceft trocJleAoBareJrBHocrr( AarrEoro roAa, Hecr(oJrbntrx fier
fr.Irrr Bcex 7 ner sr,recre. Becr, treplroA ({aaa ueurerc.fl or 0 go 1) paa6unaercc
ua 16 panurrx .racrefi (6unon), BareM trpouaBoAr[rcfl pactrpeAeJrerrue Bcex BeJItr-
sfrH a : uc - aL tro errrM t6 {aaonurvr urrrepBaJraM (6urarvr) AarrHofo treptroAa;
6epercr cpeAlre_e BrraqeHrre AJrE Ka)r(Aoro 6lrsa i n sstsmcnfrerc.fr. cpeAHeKBaA-
paruqua.fl omlr6ra d' aroro cpeAuero BHaqeHtr.E; aca o6pa6orr(a upor{BBoAErc.E
ua 3BM (EC-l020), Arfl qero 6rua cocr:aBJreHa cdornerCrnyrcqartrporpaMMa,
ocyrqecrBJrflrorqa.E arr( rr Apyrrae (cu. urame) otrepaqrrr. flpurvrep (cseprxa ua-
ivrepeurafi 7974 r. c treprroAoM 160m) uonaaau ua puc. 3.1

rlro6rr oto6patr naz6onee cytr{ecTBeuubre ocqr{JrJr.Eqrlu, r{ctroJrbayloTcfl ABa
Hpr4repr{fl: 1) ornoueutre 2A'lo, rge 2A' - paanocrb Merr(Ay Mar(ctrMaJrbnbrM
cpeArrrrM rpex trocJre4oBareJrbnbrx auaqeurafi D (gnfl. rpex 6uuoa) r uuruuatr-
IIr,rM cpe[r{uM Tpex, To?r(e trocJreAoBareJlbHbrx, Brraqeurrft (r. e. 2A' --- auaJror
gnofinofi aMtrJrtrTyAbr), c - cpeAuee r(a coorBercrByroqtrx 6 suaseurft o'; 2) 6tu-
Bocrb cpeArreft nplrnoft cnopocrr,r K MorloxpoMarraqecr{oft soilue r4. sh L(ZntlP) *
* cpl.-A+s trocJre4uero Hpr,rreprrfi rirctroJrbaoBaracr {oprvry;ra (11.88) Iauurr-
rona [21] Airfl ouenr(r{ BHaqr,rMocrr,r uo @llmepy upegcraBJreuua ua6aro4ae-
Moro pactrpe4eJrerrrr.fi roqex (y uac t6 rouen) AByxtrapaMerprauecnoft 6y"n-
qraefi, uaxoAzuoft MeroAoM Har{Merrbrtrtrx r(Ba4paros. CMbrc[ qr{cJra @umepa F,
AaBaeMoro etoft {oprvrynoft, cocrour B ToM, rrro orlo upeAcraBJrEer co6oft ena-
gtrMocrb orrromeuufi cyMMbr (coor:nercrnerruo BaBemerrubrx ) nnagparon opgr-
uar (n EarIreM cJryqae t6) uoryueunoft cunycorrgbr n aHarorrsHoft cyrvrrrre (16)
BBBemeHEbrx r(Ba4paroB orr(JloHeruft pealruux D or ctrHycotr[br. Mrr sagrl,I
?I(OCTROO OIpaHI[qeHUe Ha ypOBeHb SHaTII,IMOCTI/I, up[IIffB eIO paBIIWw 0rLo/o

[rfi Bepo.srHocrr[ roro, sro EyJreBafi rutrore3a (orcyrcrnrae,c[HycorlAbr) oupan-
AbrBaerc.E. Coorsercrsyroqee rar(oMy ypoBrrro Buaq[Mocrr,r qtrcilo @umepa F
(2; 1.4; 0,001) : 77,78.

9ro6u orleurrrb (rJraAxocrb)) uonyuenuoft AJrE AaEHoro trepuo4a npunofi,
6nr ucuonrBoBau xprarepuft Jla{.nepa z }tunruaua [22]

- i *r)'o:

Itporre roro, nporpar{}Ia rloBBo,ttfl er (npoBo4r.rrrr) r{eroAoNr r{arrlrerrbrr]r{x
HBa[paroB cr{Hycor,rAy qepeB rroJryrre}rrJoe paclpe4eJreuue 16 roqen r,r otrpeAe-
Jrflrrr alrilrrr{ryAy r,r $aay a'roft cr.rHycorr4rr (cu. pnc. 3) .

I-Ia6nrogenr,rs 1974 r. (n ononuare.nr,uor,i cnr.rcne 6r,rro oro6pano 14 guefi
na6nro4enlrit) uoHaaarr,r, tlro Hore6anne 160- 6o"rree rrJrrr lreuee l{ouoxpoMa-
Tr{qHo, r. c. co\pauaer rfaay Ha rrporrrxerrr,rr,r ro xpafiuefr ]repe Mec,rrqa;
ourlr6Ha B orpeAeJrerrr{r,r treprroAa rre npeBocxoArrJra 0T5. I4 xorfl y}r{e rortra
5r,uo o6parlerro Brrurrarrr,re rra 6nlraocrl, rrepr,roua x 1/9 cyr (clr. o6cyrxgenr,re
Hr{irte, n. 5), nprnqr,Ifl Halxux lrarrepelrnii rr ]IeroA aHaJrrraa roBopr{Jrrr Ba ro, qro
ero He Haxofi -.un6o apre(rant urrcrpyNrerrra"rrbi{oro n"nlr amlocrpepHoro trllor{c-

r Anropu flpr,rarrareJrLrr,r [. H. PaqRoBcRoMy Ba rror{oqb e paapa6orne r.r ycfiemrolr [pr.r-
trererrlr.I rreroAa rr cocraBJreur,re fiporparfr{hr gna 0BM.

'12
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1

(2)16

S;?L) t.
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xolr{Aer{lr.fr uilr.r o6pa6orKr4 AaHrrbrx, a peaJrbrloe flBJIeHne? orHocflqeecfl R corH-
qy. flocreAylou{rle (uertrorounc;reuuue) ua6nro4euu.a B Mapre 1975 r. roxa-
SaJrr,r raHyro }I(e neplroAl{qHocTr, lr, 6yqyulr (cBepIIyrbINII4) C nepI4OUOU 160-,
AaJrrr BoJrHy rosrr,r s rofi Eie $ase, uro I{ [pe[bIAyII{I,Ie I{3MepeHll.s; rlaura 6rr.no
.cAeJIaHo trpe[noJro,{eHue, qro {aaa xone6aHtr{.8, tro-Br{AI4MoMy' coxpaHr{Jlacb
Ira trpor.sll{ertr4lr - 1900 ueplroAoB, r. e. MbI I,IMeeM AeJIo, Bepo.flrllo, c yIII4BLT-
'TeJrbHo cra6lrlr,ur,lrt (lo Saae u uepuogy) xote6anraerrt; ato 6r,rno orMeqeHo ral(-
xre Bpyxcolr u Ap. [171. 3ra rr[uoreaa - o AoJlroBpeuenuofi Horepe]rrl{ocrlr
160--Hore6aHr.rrl - troJlHocrblo noArBeplltAega AaHHr,rMr{ rrocJreAyrou,r{x Jrer'

Flaru npeueuuofi pxg $974-1980 rr., scero tB46 u ua6nrogeulailr", vnvr
22147 S-unuyrur,rx roqer, clr. ra6n. 1) uueet llHoro paapbrBoB' B qe.nou or
4.08 L974 r. 4o 26.07 1980 r. (o6qas [rrl{rerlbuocrt L :2183 cyr) ua6.nro[e-
rtttg 6nttu c[eJrarrbl JrI4Irr, B TerIeHI,Ie 325 aneft; orcroAa cJre[yer' sro rrpu cpeA'
neft o[uoAnesuofi Barllrcu AJl]IreJrr,Hootrro 1846h/325 : 5]68 ua6.nrogeuuRuu
troxpbrro Jlr,rlrrb or(oJro 3,5% ncero BpeMeHHoro r4HTepBaJIa Z. Ecrecrseuuo, rtro
IIpl{ oIpaHI{rIeHHoM .qIICJIe AaI{HbIx Co MH0}I{eCTBOM AJII{T0JI},HLIX IIepepLIBoB
(oco6enno snrrrofi) onpeAeJrenr.re r{crr,rHur,rx [eprloAuqHocreft rBJlflercfl Helrpo-
croft aatra-refi, auarorfl-rHofi norlcr(y [eprroAoB r{BMeIreHrr.E 6recxa Hoporxo-
nepr.ro,(r4arecxr.rx repeMeHHbIx BBeBA (cu. [1tJ). B uarueu cilyqae AoToJIHI{reJrb-
Hr,re cJlo?rtHocrl[ BoSHr4r(aror r.r3-3a HaJrrtqr{fl B CrrrHaJre MeAJTeHI-IbIX TpeHAOB
(uro ge.naer ueo6xoqraur,rM rIpor,IBBoAr.ITr, HldaxosacrorHyro {urlrpaqnrc c [o-
Morrl,r,rc uapa6on, cN{. rr. 5.5); auecre co cHBa}r{Hocrbro na6uroAenrafi aro Mo}Iter
IIpI{B OAIITE K IIO.EB JI eHI{IO JI OiE( HrIX nep UOgraUnOCrefi .

Ecrra cpaay r{crroJrt,BoBam, uonur,rfi prrA I{BMepeunfr (1974-tg80 m.), to
gra o6napylr(eHrr.rr Bcex cyqecrBelrHbrx (ra xorepeurrrbrx Ha BceM 7-[erHeM rru-
repna.ne) ocr{ran.nguufi MeroAor\r rlaJro}fieHr{.rr anox ueo6xoAl4Mo nepe6patr, oseHb
,6onsruoe srrcro rpo6Hbrx rleprro4oB (cu. [1tJ). Haupuuep, [Jr.E r{Hrepecyroqefi
nac o6nacur trepr{o[oB or P, : 100m uo Pz : 200^ [pI4 troJrHoM BpeMeHI{oM
r{HrepBaJre L : 2LBZd qr4cro npo6ur,rx trepr4oAoB /c, naxogultoe rra ycJroBrr.E

Mar(cr4l[aJrE,rro AolycTr4MoIo saaonoro cMetr{e}rrrx (aa Becl I{HTepBaJI L)

- 0,25 P, paouo

r = it er' - P;') =6,3'104,

a paBpeuetII,Ie ro rreprnoAy,.rto6tr He rlpo11ycrl{Tb HI4 oAIIoto BIIaqI,Ir'Ioto 11e-

plroAa, 4onirirro 6r,rrr,

LP: :0-,002.

Cqer raxoro 6orlmoro qr4cra treplro[oB (3) atn rroJrnoro Maccr,[Ba roqen
,(22147 rovex) - BaAaqa rpy[oeMr(afi n rpe6yer BuaqtrreJrbuoro Mamr4ruoro
BpeMeHr[. floarorrry c caMoro HaqaJra BaAaqa HaMrr pemaJracb trocreAoBareJlb-
rro. flepasrft arau (no ua6nro4errrrffM 1974 t.) orrr{cau Bbrrtre; B peayJrbrare 6rrn
.olrpe4errerr trepr4o4 160T0 

=L 
0T5 KaK AoMtrrrupyrcrqraft. flocne rpex Jrer rra-

,6rro4enuft (1974-1976 rr.)uonyueuurrft uaccus 6r,rrurccJreAoBarr 6onee trqa-
re4bllo (no4po6uee cur. [2]). !,ra xamgoro ArrE6r,urauocrpoeuaaBror(oppeJrE-
qI{oHIra.E {ynxqur; qacrb Batruceft geftcrurruriso [oxaaaJra rraJrr(qr{e Mancrr-
MyMa B paftone 140-tBO-, oAuar(o Muorr{e He AaJrrr Hrrqero, RpoMe ctyuafiuoro
paa6pbca rorrex aBroxoppeJrflrytrr.. flo cyrqecmy, rra ocrroBe.rar(oro auaJrr(Ba
rreJlbafl 6uno cy4ur:r noo6qe o Harr{qura 160m-ueplrona. (Ero cBflBaHo c reM, qro
IJrrIHa Batrrrcr4 pe4mo AocrlrraJra 9-10h, r. e. 6rrna { (3 '_ 4) P, a Mrrorrle
Barrl{crr, r{Me.E trpo4oJrrr(ureJlbrroctr 3-6 u, {axrrauecftr,I HerrptrroAnbr'IJIE Bbr-
qlrcreHfi.fl aBronoppeJraqnonnofi Synxqlrra. [tpoue roro, Bc.Enoro poAa rrryMbr,
ftan trpaBprJro; raxx(e Boapacraror B cropouy HrrBnr[x uacror.)

Ara xaxt4oro Arrfl na6nroqennfr. 6wnu BbrqtrcreHbr ranx(e ctrexrpbr Moquo-
cru (gnyrrra cnoco6aura: c troMorrrbro trpflMoro {ypre-npeo6paaonauza fr. c [c-
.rroJrBBoBaIrI4eM aBTor(oppeJr.fiqr4ouHrrx {ynmqufr. co crJla}r(uBarortr.r[M oKEoM
Trloxra,- AaBur{Mrr rrpanrr4qecxu oAr4uar(oBrre peay.nnrarrr). flonyueunsro
ctreHTpbr SareM 6rr.rrr,r ycpe4EeHbr - AJrf Ka)fiAoro foAa B orAeJrbHocrrr, a raK-
-}fie AJrr Bcex rpex (u.nra 6o;red) Jrer; peByirbrarbr rroHa3aHbr rra pvo.'718 s t2l

(3)

(4)

13
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-95 0/o-rrue goBeprrreJrbHbre r.rHrepraJrbr

Puc...6. 
^EguyqlTrlpy*tqr,Ie HpI{Bbre cnopocrrr Arr.rr rrepr.roAa ,160m000 rro Aarrrbr}{ ua6.nro-

geavfi 1974-1 980 m.
SalnrpuxoBaubr o6lacru ltah-cl{t\{a;rBublx cHopocreir, Beprr{riaJrbHbrc rreprorr}irr -- oru1r6Hlr to. HaHroH-
Hble fipfiMble, [poBeAeHHbIe qepes Mal{c}rrryMbr cr{opocrr{ corJracHo puc. 7 rr 8, Aaror cpeAHtrri,i [epuoa

I3#3fi'"" 
P : 160T010' crpaBa Arfl Halr{Aoro roAa Aalorc, HpI'trepIIIr Blraqrlrrocrll Zt\'/o tr F (cM.

Lr ps,c. 14, 6 a [4]. 3uecr, Ha pr,rc. 5, r,u,r rpr,rtsoAr,rN{ crrer{rptrr N{orr{[ocrrr, rro-
crpoeIIHbIe glx rra6.rrrogeurlfi u 1974-1979 rr. ro conne.rnor,f Jrrrrrr{rr 0t5124 A)
us 7975-1979 m. ro rrr,rrrr.r.sNr eer,ruoii aruoc(repi,r (i,GB7g n lr5gU2 A), npuuen
s o6oltx cJIyrlaflx B orJrr,rrrl,Ie ot [2,4] r,rcrroJrr,aoBaaflr,rcL ToJrbr(o Barrr,Iol{, [JrrITeJrrr-
Hocrr, r(oropbr\ 6r,r.rra ue liteHee 6tr. Br,rguo, .rro arrr,locdtepHbre Jrrrlrrrr (n oc-
rroBHoI{ rrTtrufr ntrcJropoAa x6879) ror{a3l,rBaror ruupoxr.rfi nr,rn Molluocrrr B Ar{a-
rra3olrc .- (80-160)-, rolga HaI{ coJlHeqrrarr Jrrrrrrrrr r,rr,reer arerr(yrc Ho}rqerrrpa-
ql,Iro Nloulrrocu,r s6n[au 160rr. (3auerr,rtrr, rrro peBHoe rraAerr[e Morqrrocrr,r AJI.rr
P ) 219'" rrocr,rr rrcryccrBerrrrr,rii rapaxrep, 6y4y.ur o6ycroa.nerrrrbnr r[u.nr,r-
paqrlefi rlr,rBnorracrorrrr,rx uryNron (4pefi{or) c nouorqr,ro uapa6or.) Varc arra
CIIORTpLI yKa3bIBaIOT lra CyrqeCTBeHIIOe paaJlrralr,re Nreiri4y CO;rinequOfi r,I aTN[o-
crfepuoft Jrrr]rurrN{r,r s o6nacrr,r qacror oHo;ro 0, 1 lrrq: n6nr,rau treprroAoB -160m(or 

-120m ao -200-) lroryr 6r,rm cocpe[ororreHbr ocrlrrnnarlr,u,, cornequoft
npr,rlloAbr, oglraxo qacroriroe pa3petrreHr{c y []rr,rx cnexTpoB BecbN{a Htrranoe,
'Iro6br ronoplms o6 orpeAeJrelrHbrx rreprroAar (r,r uo4ax) xore6aur,rft. Dro cge-
lano neo6xOAI,IN'ILINI rlpI{NIeI.IeHI,Ie r 4alsnefimetr r{ero/Ia HaJroixerrrrJ,rx eilox AJ].e
(TorrHoro)) [olrcxa uepno4r.runocrefi .' crraua,[a rar{olry arraJri,rBy 6r,rr nognepr}ryr N{accr,B Aar{rrbrx lg74-lg7B n.,
Bcero onoJro 350 -r na6mo4elurfi; peaylr,rarr,r r,raJToirierrbr B I2l, B rrurepBaJre
120_-180m c lrHr{peMe}rrou AP:0'l'005 6r,rro npocur4raHo l2 000 rr"pr-4on;
nrr6panur,rft rrar rro reprroAy yAoBJrerBopae, ycronrnro (3) anx ueo6xo[r,ruoro
rr AocTarorrlroro qr4cJra r{crrBrrr,rBaeN{rJx nepr.roAon. B peaynsrare r,r3 12 000 ne-
pr,roAoB uan60nee 3r.rarrr4Mbrl,rtr{ crarr.rcrr,rqecxr,r oHaaarucr, 5 nepr.ro4oB; trx ror{-
EbIe SHaseHl{.E, oIIpeAeJleHHIJe rlocJIe (CBepxToHr(oIo)) IIoIIcHa BoKpyl ul{x
t4
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.x LP :0T001, yxa3aHbr B ra6il. 3 sMecre c Kpurepl,rrrllfl snaqlrMocrlt. Blr4uo,
qro nepfioA -t60in (rounee, ttj0n'004) r{e rrBJrflercrr BAecb caNlbrr,I cI{JrL]rbINI rlo

orrrorue.rrro x 2A'lO u F; o4naxo oFI AoNII{HlIpyer Iro Hprrrepl{ro Jla{lepa -
Itlrrruaua (uurturlYrt O).

Paccuorprarr uo4po6nee neplloll P = 1ti0n (r.ra oCransur,rx oCraIIoBI,IlIcfl

n t. 1t).

Tor cfaHt, rrro rlepllo11 Ho,ne6alrlrft P rrecxo,ltlro 6orr,rue ueu 160m, 6ru ua-
nu [23] b.rter"r, yrte e 1975 r., HolAa xIbI cpaBI{I,IJIu tpaan arolo l(oJle6anu.s
(l,ror,reur MaHctIlIylIa z) uo ua6,ntoAeullrlN{ AByx JIcr: onaaaJlocb, tITo NIaKOIIIIyM

cxopocrtr s 1975 r. B cpeArreu ua6.rro-

nrr"o ua,-72m tro3ifie, qeM s L974 r.;
ero MolnHo 6wlo o6'nncHl4Tb, ecJIIlt rrptr-
I{.ETb,sro ucrranur,rft treplroA sa - 0T004
6oilsure, .retr,{ 160-. (Or:;urulre reprloAa
or 160* : Llg cyr BtrocJreAcrBI{?I onaga-
.Jrocb r/IcnJrroqrrreJrt rro Ba)fiHbrM o6crog-
Teilrcreoli 4na o6ocnor anras connesuoft
nprrpoAbl aroro l(oJle6aurar.) I(an sIa-

,ArlM, BeCb MareprraJl trepBbrx rpex JIer
pa6orrt (197 4-197 6u,) uonaaaJ, 1T9n-,o .a*o, ncprroA (160i1002'r; cu. [2] u
,uOrr. 3). fioEannnrir" oro..rroo 1977 r. yrotlutrJro BHaareHl'Ie "up1?{1 l-:-
- 160,11005 -F 01,003 C oAr{oBpe}IeHI{6Ir[ yBeluqeEI,IeN'I e1o crarl'Icrllalec6ol4

BHatrrrl{ocru: B}Ieoro 6,9 ornorrcune 2A'l6 gocrurto 7 ,7 '

Ta6rr,rqa 3

1

2

4
5

134,498
tzr8,359
160 ,004
171,099
175,061

18,0
41,3
22,tJ,),
16,9

0,59
0,47
0, 30
0,49
0,51

7,0
6,8
6,9
6,9
6,9

Itax yne roBoprlJrocb Bbrlle, trpll aHaJIr4Se MaccrlBa Ka)fiAOrO rOAa B OTAeJrb-

Hocrr,r Mbr rrpe?*(AeBcero (cBepcrbrBaeMD Bce AaHHbre c trepIIoAoM, PaBIrbrM t60m'

;;;A;";;;t"rfr, t) upucytcrByer r{Irrr Her Kolle6auue t60m; 2) racnonrxo
Brraql{Ma Dra BoJII{a: 3) xaxosa eL 6asa (r' e. lroueur UT uaxcraltalsgoft CHo-

,ocrn). B peayns,rare trocJre 7 .ler na6lro[esuft uu uorxeu yrBepE(Aarb'

iro: 1j 160--sorua B cpeAIreM AJrfl Ra?fi[oro Aarrgoro ro[a Bcer4a rrpr4cyrcrByer'

xorf r4 c paanoft cruri.r"rrre"xofi agasl4lvlocrr,Io; 2) alrn,nlgyqa aroro xone6a-

rrrrfl cyrq,ecrBeHHo Bapbrrpyer roA or roAa; 3) 6rya aroft BorHbr trporpeccrrBlro

pacrer, cAB[rraflor, rtprUi"* na .- 33* B roA. 3to crueqellr4e^{aBbI, a ra*}Ke

rr,Me,errue ,*oorrygui td0*-sorHrr xoporo BaMerHbI r{a ptrc. 6, rge [pI{BeAe-

rrbr peByJILrI4pyIoqIIe HpIlBbIe c1opocrl,I AJIfl l(ap[oro roAa (lrcxllOuar BIIMIIIIS

,irolr.,i,]"#"; i{ti itiig ". 
no 25.021980 r.) n orAeJrb,ocrz. Ilo^uepHnen,

qro l]prrr aHaJrr{BeAaHHbIx B3flr IIepIIo4 160m,000, a HyJIeBafl QaBa BcloAycoor-

;;;#;;Ut-OfiOO*, L.Ot Lg74 r. Harnou rpsMoft? coeAl{rr'Ioulgft ua194-
,MyMbr cnopocir4, Aaer AJIfl IIepI{oAa Ho,ne6asuft sHaqeHl4e P = 160m, 010'

" 
Enlraocln [epr4oAa r t/9 cyr BbrBBaJra Inr4por(ylo Arlc1yccruo o roM' I[Meer

JIrr oH corrgecgoe trpollcxolltAeulre (cu. o6aop [6] u u' 5)' floetortay oxl^ellb cI4IIb-

lEbrM apryMeHroM trporrrB cHerrrr{qlr3Ma .ssuiloCr troArBep)I(Aeurae t60t-ueplto-

il;;;J;; , Cru"frobn;iclllAi, r^e_na6nro[e*rr.n - no 1oft ]r(e Mero4rdr("Jt.-
;;;;;; ;rr{rqririr"""ga,'"*.'tzl) : rpoBoAnrc'n v}r(e ustblft ros' flep-
sbre Ha6ilrogeuraa nelornr 1976 r. [oHa3aJrrr Earr{ql4e B aMeprrmarrcKrrx EaHlrbrx

BOJrHbr t60m {aaa roropoft coqtraJra c Harrreft xpranoft cftopocrl[ c rorlHocrblo [o
15m. IlocnetryloqlIe ua6nroAeur.tfl B [Ryx o6oepnatopll-flx troHaBaJIII rax]He xO-

;;-;;;;;iir" {rri, *orrbur* t60h c AaIrHbrM}l I1PtX9{oft o6cepnaropnu

r,r trpr{MepHo ror }r(e c[Brar {aart na -\33t n rog (cnt' l15,Z4l)'
[pyroe Ba?fiHoe rroArBep]fiAer{r{e tryJrbcaqrall'co.rnqa c.nepl{oAoru 160+0(0

".a!r"o 
uoryrreuo (Docca r4" Ap. [16] r{3 anaJlrr-3a Fauepeuuft cnopocrtr'-BbltroJr-

;;;;;rr*ot rgzg-igso-fri rp"*o*.T Ap. I13l sa ieorpafrrauecr(oM mlr(IroM

rroJrroge C uCtroJIiSoBaHIIeM peSOHaHcHou s'Ieftr14 C trapaMl[ H-aTpI{f ' Drlr na-

6mo4euur, ilpaHTr4qecHrr HetrpepbrBrrb-re^B TeqeHLIe 6oilee .IeN[ 5 cyT' troRaSaJIn

;;;fi, ioo; * cpegneft arurulraryrofi 0,33 rrt/c upa*r*rrec*r e toft Saae' Koropa'
'cJreAyer rra r4aMepeHr,rft o l(plrlry ra Ctan{^opp'e l24l''--H,a6r. 

4 tin,pe* o6fepnaropnfi (itpnu, 1974-1980 rr.; Ctau{opA,
rgzo-[rigb ""][15, 

T+, zsl; Hr'rqql - brxnnft rroJrroc [13, 161). upuoesenn

"qJrfl 
paaHbrx [er: Korr4rrecrBo qacoB u [Heft na6nrOAeullfi; rpervra , (r-l:Ti::-

la), ioorsercrByroqee rroJlo5(elrrrlo qegrpa MaccI{Ba otgoctrreilr'Ho rrarlaJla ro-
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TaCinurla 4

197 4
1975
1976

1979-
1980

1980

1977

1978

1 979

Itpr,rlt
I(pum
Itpr,rlr
Cranrpopg
Hpr,rrrr

Craaclop4
Itpulr
Crantpopg
Itpuu
CrauSopg

f#"ouu - 
IOxur,rfi ro-

I(puu
Cran{opg p

76

1.71

163
t78
280
180
471

t}l
349
227
120

267
?

14

ao

3B

59

4)
7B

Z4

5i
35

6

0, 655
0, 575

0,539
0,607
0,507
0,419
0, 556

0,537
0,471
0,471,
0,009

0,495

-0,490

I,42
0, 81

0,36
0,74
0,78
0,2L
0,48
0,L7
0, 56

0,29
0, 33

0,45

-0,13

UT
(Mafic.)

OD CE

23.45
00.09
00.10
00.35
00 .54
01.24
01.31.
01.59
01.58
02 .18

02.36

-02.20

\a; A - aMrrJrr4ryAa KoJre6a,vs w TJT (nranc.) - BpeME Mar(crrMaJr'rroft c*o-pocrrr (uocre4uue otrpeAeJrerrbr rr3 rapMorrrrqecHoro aHaJrzSa pesyJrbrtrpyroqrrx
r(pr'rBErx cnopocrefi). floroxreuue ncei 13 roqea tronasauo ,ru pri. 7; ,6.i"rlro-,fiarcfl trpa^rrlrqecxr'r Ha oArry trpaMyro rrauefinoft p""p.c"r', 1"or44"1"e",
{3#Hrilri^9_-9^?: coorBercrByroqyro rolr4qnoMy xdsy {aau Mar(cr,rMyMadz,t,o1 r. e. rosHoe BHaseutr,e treprroAa paBrro p : 160T010. 

-'

ornusue treprro[a or r60+0b0,'r"ruorurorlee nporpeccusHuft cgrur tfaarr160m-soruu ron or ro4a (puc. Z),- ,r*"rft apryueur BtroJrb'ypeaJrb,ocr,
r4 coilHeq,oro npolncxo]r(AeHr,r.fl xone6anus c uep[ogo]r.r p : io-o+ol0 i;;:
"*^jl:j_ll_X:lli{ rpyArro trpeAcraBrrrr xaxofi-rza; ;;;;pyrenra.irrH,ft, ar_MocQepHhrr, vtlrn crarvcrusecxufi {axrop (apresanr), *oropufi rvror 6rr "i""a-crrr n croJrb.6.rrraaHoruy coorsercrsnro {aiu c arr4M trep}roAoM? He paBHbrM TOqHO
'l'19 cyr, Ha pa,Hbrx u,crp^yMeHrlx u n pa,JrtrqHhrx o6oepruropu.sx. oco6eHsoBa)fiHo' qro xo.re6anue 160m na6nrogaeics ,ra lox*o*--"ooara, r[e BJrrr.EEr{eapre{arron cyrovuofi cHBa}Hrrocrr{ orougu"r.

PeaynrrzpyrctrIue Hpr{Bbre^ c^opocrr4, troJryqe'Hbre n ftpunry, cran{op4el24l a ua lolrtnonr nonrice IlB, l6j g";' o"proaa I60f010, trprrBeAerrubre Eapuc. 8, AeMorrcrprrpyror saMeqareJrbHoe corJracr4e {aa none6arun p AJrfl Bcex
lp^.j-.tj[":_^ua_6.n_ro4enuft: 

mouenrr,r UT maxcuuy]vra cnopoom tpr"ii"p."""uoJrrrqa)? orcqurbrBaeMnre or ny;renofi 6aarr (UT 00h00m,-1.01 fUZ4 r.1, par_
r{br coorBercrBeHrro 07h37m,01h37m u07i47^ (6arr rr*Lr;t; 

" aruu.r*yia-4,
AaIOrCfl Cunycongoft' BsrqrrcJr.Eeuoft lreroAoM HatrMe4r,mfix r(BaApuron);-arrr-nJrrrrylbr crreAyroque:0,54 (Itp.); 0,22 1Cr.1" 0,5i iil.;:tri". Corracze au_trJrlrryA Molr(Ho cqrlTarb Tar(E(e yAoBJrerBoprlreJrbHBIM, trocnoJrb*y:
_ _ 

1]--ror*olr{Hbr crrcreMarrrqecr,rne r*"0"?, -;;6il;."oopo"rr, 
Aocru-

"]]fl"{qrffi:ffiirl;"i9# ;""orr'Byrcr pa,iluqHoe r.n.o,,ol" ;' ; ;,crpa'crBeH,y*, sunrrpaq{ro) ,nyueruri cnopocreft 
"o 

g'"d"f cr""rl;. B lti;;-MY AJIE ONPEAEJIEHIIT^TAATTbCTYI AS^_ UI,IIEHTPAJIbHA,fl II I(PAEBAfl sOIIbI ITMEIOTpaBMepbr (0,0 -+- 0.,6^EIao^{^(0*66 *^jrQ) na gg;;erc*Ii"o, , Crursople
arr{_BoHbr Apyrne: (0,0 -+- 0,50)fio u (0,55_-"O,S0iA; [71.,-u-iuiO*ro;;r;;_ce rpexou u sp. H3l, Har( u y dpyri;;r-;;p. flir;';.""Jr|rpy"rc.n nyqeBanc*o pocr' cp a By _or, n^c"efi BlrAl,ryoft io"vc66p,'C;;i;; "-' "--
_-_3) zauecrso [6, 26], sro' tOO.-*oru"orrr" rpu*r,aMu trpa*rusec*u ucse_
BarOT' troroM BoBHITI(arcT trosru c roft me {aaoft,'ux ,*rrrrygu, tro-BZAtrMoMy,Mo',r(er ctrJrbEO BapbtrpoBarb AeEB oro Arr.E; y*(e trMeerc" crir4ererr"iio i z?lcyrovroft Baprraqtrtr aMtrJruryEBr, cBsBa'rrofi c co.nse.rr"r* rpuquii"*- tiz,
16
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Prtc,7. Bpelra UT rranctntaJlr,Hoir crollocrtr s 7974-1980 rr. corJracrro na6rm4enuarr
n Iipnlrcxofi o6cepnaropltll (rouxra), Cran$op4e (npyrxnu) rr Ha lox{trorr rroJrrocc (rpeyrom-
HI,IR)

HaHroH npflnloii ruHel:iHoI-I pcrpcccr,Ilr qacr AJrrr fieplroga ro,re6anlrr,i BlraqeHrre 160T010. I{pecruuu r
rrlrpr.IxoBafl trpflMaE - noJIoxelIIIe }Iaficur{yMoB, coorBercrByroultrx ao$er{ry arMococpHoii aricrl}rHrlr{u
(cM. n. 5.3). Beprul{arbHafl qcproqHa 

- Tlrnr.rqHarr ouru6na B onpeAeJrenr,ru $aolr nrancl:lryua

.Puc. B._ItpuBbje^gltop.o-crJ.I'Coruqa colJracno ra6lrogenrr.nu (a) _n I{purry (1974-1980 rr,
(6) CrauQopge (1976-1979 rr.) r,r (a) ua lomnorr rrorrroce 3eutll [13, 16]
CIlHycouELI [Jrr] aaHHbIx riax{Aoll o6cepnaropuu BbrqucJreHbr MeroEoi\r Harrr{eHblrr}rx r{BaAparoB; crarr[apr-
Hbre orx[6Hu (+o') no]iaBaHr,r BeprlrHaJrr,Hr,rMtr rreproqHarru

2Bl,- oro raxlr{e trpr,rBeAer K rrenoropor\{y pasJrr{qr{m cpeAHrrx a,\rnJrr{ryA nprr
lreoArroBp eN{errHr,rx }ra6JIroAerILLEx ;

4) rpu o6cepaatopl,Irl IrMeroT paBrr4qHyro cyBcrBuTerr,HocrE, n p&BJrrruHLrM

Tr{r?l{ KoJre6aHr,rfi, orr,rcr{BaeMbrx c6epuqecHr{N{r{ rapMoHrrHaMrr Si' (O, cp) (cu.
[6, 29-31]), tr{, rocnoJrbry rosnbrftrr{r r(oJre6aHr,rfl 160T010 eqe HerraBecreg
{lrexotopure aBropLI [31] Ronycraror Aa]r{e .EBJrer{r{e peBorrauorroro BBar4rroAeft-
cTBrr.fl HeCHoJrr,HrIx rIoA rla sToit qacToTe), ro o troJlrrot\{ corJrac}ru an{rrJrr{ryA
IoBoprrrb rroHa He flpr,rxoAlrrc.E; HcTarr{, pBBrr.rque rpex aN{[Jrr,rry;1, noo6qe
roBopfl, IrolIiHo trpuBJreqb K ycraHoBrrerrr{ro Trrrra Ha6ilroAaelroro r{oJIe6aHr{.a;
TaI(IIe [onr,rrrrr yrfie AeJraJrrrcb (crr. [29, 31] u. n. 7).

flocnonr,Hy peayJlrrar (plrc. B) ocrroBarr rra 6oJrbmoM crarr,rcrr{rrecnorr r.ra-
reprraJre (oco6euno g.un ltpr,rrra r.r Ctau{op4a, rAe Ea6rroAeEu.Errr4 oxBarreEo
coorBercrBenno 1846h (325 4nefi o 1974-1980 rr.) fi -775tt (l4O 4nefi
B 1976-1979 rr.), I,I rocr(oJlbrty Bce rplr o6cepnaropur{ rronaahrBaror Bbrcor(yro
crarr{crrrrrecKyro srraqtlrrocrB noJre6arrr{.8 P : 160T070: 2A',/o. panuo 8,2;
6,7 v 4,5 Afl.fl ]tpbrrra, cransopAa r,r lox{noro roJrroca coorBercrBerrrro, ro co-
oTlromelrl,Ie cpeAHrrx arrrrJrrrTyA (taH xe Kar( rI {aa) lrorxer r{x{eT6 Ba}r{Hoe Brra-
qeurre AJIa Bbr.EcHelru.tr ilIoALI noJle6aHlrfl P, clr. n. 7.

,(ra cryuafl qr{cro paAr{aJrb,rJx ABrr}r{eFrrrii (c aaAan,ofi cxopocrr,ro u0),
norAa l:0 u,S! (O, rp):1, orHourenue nann6poBorrHr,rx {anropon (uyn-
crBrrreJrbHocrefi H cnopocrrr uc - ur) 4na Ftprrua lr c'rau{op4a 6r,rJro noJry-
qeuo B llt, 71, [prlqe]r r.{Brrep.rrer{bre gra{{epeurlr{aJrr,Hr{e cxopocrrr

L'Hp : (uc - ur,)xp : 0,349 uo, us, : (us - ur)cr: 0,208 uo. (5)

,{ra uarlepeurrr? cpeArreit cHopocru or Boero Arrcna trprr paArraJrrr.roft uynr-
caqrrr{ c rofi xre cnopocrrrro ?0 auarorusuo roilyqaeM

- p')'t"y (p)p d.pd,a::fi4O,rtO :0,712u0, (6)

AT

,4.tt

lJrt
tz.[0

,/ t0

la rl
z"7 tt
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2r[ 1

r [ \ _. ,r_sJ 
J"Op

00

rAe p - re{uq_uexrpuqecHoe paccro.aHr{e, t (p) - {ynxqua rrorervrHeHr4.E
H nparc grrn ?,"5124 A:

y (p) : 1o [0,36 + 0,64 (t - p')'t,l; (7)
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noJlrrblfi cBeroBofi noron or AIrcHa (c qeurpa.nrnofi nu:rencllBlrocrr,ro 1o) pa-
tseH

2t1 7

S : \ \ t (p) p dp d.a :2n1o.0,393 :2,47710.

Taxlrrr o6paaorr,
a,nr,uofi rIyJIE,caqI{I{

+ffi - o'5e6' +ft#:2,040 (e)

rryJrscaqr{rr corJrac}ro puc. B

AJrfl pacqerHoro orHortreuufl qyBcrBl{TeJlr,Hocreft H pa4lr-
noJIyqaerr

(8)

(10)

Ha6nro,qaeuble rrte BHaqenrl.fl AJr.fi ar{trJll{ryAbr
paBHEJ

j#S :0,40, +W:0,6r.
flo4o6nrre reoper'uuecnrre coorrromesras uolxso trofiyqurb tr Atttt Apyrtrx

BoaMo)nrrbrx uo4 Ho,re6auzft (cu. 17,29,311 z ur. 6, 7), uto troBBoJItrr B trpuu-
qIItre oArro3rraquo pemIITb, H ItaRoMy tnuy none6auraft oruocrrc.fl tryJlbcaqtrE
P : 160T010 (r. e. naftru co6crsegurle auaqertrfl n, l, rrl, xapaxrepuayrcque
HoprraJrbrrr,re MoAbr xone6asuft s ilrnefiroD't rpu6nurxenur).
. -Haroneq, 

cJreAyer orMerl4rb? sto Hore6afr:r.fl' c trep?roAoM -160m 6:utrw o6-
rlapyffielrbr raK?fie B carrruMorpoBoM AtralraBoue pa4r'rouaflyqeutrE (ft '9-3,5 crtr). ,{rn ranux ualrepeunfi Epromeo vr gp, 1321 uctroJrbsoBarur rpr'nr'rcrufr
rerrecnon PT-22, perllcrpr{pyfi B reqeutre 14 gnefr. s'J.977-7978 rr. (ncero
'1,48h ua6;rro4euufi) paauocrr paAtro.Epxocreft (e ornocrareJrbrrbrx eArrlrl{qax,
A,III) rwextgy Hpaer( (N-uonaproft o6nactrro) u rieutpoM coilHesnoro Atrcna.
flonyuenuaa npLnax grr nepuoga 160T010 lronaBarla cyqecrBeHuoe (2A'lo :
:6,2) rsN{euenue paAnospnocru 6p c aMtrJItrryAoft onono 5'10-4, rlro coor-
BercrByer SnyxryaqzfiM reMlreparlpbr z -{- 5 I(, trpor4cxo[fiqlru e {aae c oc-
qurraqrarlru {oroc{epnoft cnopocru. Ha puc. 9, 6 uoxaaaua peayJlbrr(pyo-
qaa HpIrBafi ITBMeHeHI{x 4u{sepeuqnarruofi (npaft - qeurp) paAr{oflpltocru
.corJracHo L32l c 4o6arneulrelr HoBr,rx rauepenrft JL lleetnoea, BLrtroJIHeIrHbrx
s 1979-1980 rr. (crvr. t14l); scero 337h na6xro4eqlfi s reseure 4!11nefr.. Awr'
trrlrrryAa (rapuonuuecxax) Ho.ne6aEufl oItoJIo 2'1,04 (r. 9. I f2 ft), oruome-
nne 2A'lo : 5,1, {aaa Mar(cI,IMyMacoorBercrByet UT 01h46-, sro oseur 6ilra-
xo m {aae uanczrvryua cftopocrll (UT 01tr3/m rro ItpbIMcI(I{M AaIIIIrIM aa 7974-
1980 rr.). I4utepecno, uro gu{{epeuqtraJlrlraa (npafi - qenrp) paArrofipnocrb
uMeer sBrro Bbrpalnerr{yp S0il-cbcrasrfirorqym (P' : 80T005 c an'ru;rutygofi

- 3.10-4); rplrcyrcrnue B0--cocrartrmqeft pauee [27] otueqaJlocb ranEto
n y g[S{epeuqlranrnoft cnopocrlr u Mo}r(er trpeAcraBJr.rlrb Buaqrrrerr,nrrft rs-
repec AJrfl trolll{Mautrfi trpl{poAbl IIyJIbCaqutr 160t. Orrvrerl{I[, qro B' 7976 r. aTa

S0h-cocrasrrlrcqaff 6rrlri Cpannl{Ma c 160--cocrasraroqeft n npunofi ryueaofr
cHopocrr{.

ilononrrarenr,Hbre peayJrrrarbr troilyqeubr raltlr(e s 6ilra)fiuefi ran{pan-p^acuofr
,o6nacrra crrexrpa, B onue trpoaparluoctuaeuuoft atrvroc{eprr X,l ,7 runll [33'34].
B orux ua6nm4euufix, BbrtroJrgerrlrbrx s '1"977-7978 rr., uocpeAcrBont 6uc:r-
poro, c sacrorofi 40 Iq, cltaHlrpoBaEus conuesuoro Atrcl(a perlIcrptrpoBaJltrCb

$;ryntyaqrrr Banorra troreMnelru,a AI{cHa fi Hparo, ra 6rrro nafi4euo, uro gu{{e-
peuql(aJlbrlblfi cnrnan (qeurp - rpafi) 6 (mH) coAepxu{r crarl{crllqecfiII aua-
IIIIMyIo BoJIrry c trepuoAoM -160fr. Peay.nrrat ycpeAnerrllfi Bcex, IIBMepeEtrft
1971 r. (32 gwa,156-r,) t34l troRaBaH rra prdc. 10, r,qe BIIAIIa BorIHa 160- c aMtrrllr-
ty4ofi onoJro 2,5.70-4. 7I or.s6 IJaAo troAqepnlIyrl,-qro orII uBMepeIItrfi or-
EocrrreJlbr{bre (alr{{epellqratrnr,rft cI{rHaJI AeJIr4JIcfi Ha ffpr(ocrr, cpeAllero
COrnqa, trpraqerf eru o6a cI{IHaJIa peItrCTpI{pOBaJIIICE trOOqepeAHO rlepeB taxt-
,qrre 30-50.), uoarolry oEII, TaI( rr(e HaIt II trBMepeul{fi cltopocrlr, gonrxnrr 6urb
BeCbIua cso6o4ur,rura or BJIII.f,III{.ff atuoC{epnOro trOIJIOqenur (tem 6oree, uro
trcrroJlbaoBaJlocb or(Ho (1,1 ,7 nrnu) sHconoft [poapaquoctlr aruoc{epu)- Cpeg-
uufi cnexrp Moqrrocrl/t 4lr }Iff-ltauepeuuft 1977-1978 rr. (e oyrunte 67 guefi,
354h), BallllcrBoBalrnuft ua [34], uo1asall Ea pnc. 1,1., II oH ollflrb AoHaBbIBaer
fiBlroe AoMI,IHLIpoBaIrtre trfiHa -160m (cu. r. 5,6).
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Puc. 9. tr{sMeneur.re o ([aaofi ilepr4oAa
t 60m01 0 gr.rssepeuqr,raliuofi cHo-pocrrt
(o), pa[r{o.rrpnocrtr (5), ouuaqecnor,i
(gr${epeuqramuoft, qeurp-xpari)
Epxocrr,r (a) n 6recna Vpaua (a).,.s*.<*,)

Beprraranr,ulre qeproqrlr 
-crarrlaprHbreolxr,roHfi +o (rlolpooHee cM. rerrcr)

Puc. 10. Cpegr.ree rr3rre[e[r.re B Te-
serrle AEE uu{paHpacuor:r (}, 1,7 unru)
gr.r${epeuqraamuoii (Hpali-qenrp)
Epxocrr,r Conlr(a no 11 3uepeurrl.\r
s 1977 r. (cirr. [33, 34])

IllrplrxoBarr ltpr{Barr - crEycoutra (160rn),
BblqrrcJrellHafl MeroAoM Har.It\{crlbrrrrrx HBa-

nparoB

€rut\).il+

+ i+ii+ + 0

1t,,tt'
1,, ,lll, d

l,llI l,{"' ?{

It 1,,,11,, o

1+ltlt""ll
{ e

IIt
,,"!/rryru

7
s-
5./

-/

*4Nn
\

rro

6

Z
I

*Z

-6
U.T./*/Z/ldf

160 80 f, nuu 40

Puc. ll, Cuexrp rroir{Hocrr.r crrrnaJra gr,rtfQepenqlrallnoft (Hpaft -qentp) .npnocrr.r Corr-
qa a o6racrra 1,1,7 rrHrr AJrfl r,r3Mepeuraii, nl,rnotuenubrx B 1917-1.978ri., garorql,tft aanz-
cr,IMocrr, rapMoHr.lsecHotl artullrrypbt (W'/'), B rrpolr3BoJrL,Ettx'e1ur:utiax or rrepl4oAa (n lrrau)
PucyHoH aarrMcrBoBau uB pa6orr,r Hyutru n Ip. [34]

79,



Bapuaqlru. -2.70-a lllt-apxocu{ coorBercrByror r{Br{eHerrr1r.flM e{{exrua-
nofi reuneparypbr {oroc$eprr onoJro -{-1 Et, qro xopomo corJracyercfi c Aarr-
EbIrrIr? [oryqeHHrrrrr{ HaMr,r [2, 35,36] Arfi nr4uuofi o6nacrra ctrexrpa.

floc;re4uraft rlrn ua6nroAeuuft - c rleJrbro o6uapymum 160--0lyr(ryaqtru
ornocurenrnofi (qenrp - npafi) .Epr(ocrr,r Ar{c(a s o6racru HetrpepbrBrroro
ctreltrpa or(oJro ),,5124 A - 6rrr cAeJraH HaMr{ reM ?fie B trpuuqutre MeroAoM, qro
I{ r{sMepeHr{fi cr(opocrr{ uc - ut . A uueuiro, AJr.fi rex }r{e AByx 3OH COJrr{eqHOrO
AITICI(a, c trpl4r\rerleHlreM roft x{e onTuqecftofi cxeunr [4] n vw.ottteosaufier,r 2-ro
narraJla Marrrr{rorpa(ra uanrepanacb He paarrocrb cnopocreft, a paar{ocrb cpeA-
rrlrx .fipnocreft erux AByx BoH tro orHomeHtrro H cyN{rlapnoft .rrpr(ocrr{ (uoar:ouy
Aerel{rlrpyeurrft curuar i 6otee rnra uesee cno6o4en or {nyxryaqufi rpoapau-
rlocrl{ ee,vuofi autocseprr, Tan Han MaIEr{rorpa{ anrouaruqecHr4 RoMtreHctr-
pyer crlrrraJr Ba r.rBi\{eHerrr{e uonuoft fpr(ocrr[ cuexrpa). Sror gu{{epeuqr.rair6-
urrrt cnrllan .rrpRocrrr rriueer Br{A

7- t'
-2- d$c * 3r,

(t 1)

{49 a :0,355 - trpotrycrtautre trJraorrrrr(r( (p * }tl4), trptrMeufieMoft gna
l{Jo%-noft troJl.ffpr{Baqtrr( cBgra or qeErpaJlnuoft aourr Ar{aMerpoM 0,66 Do.
(cu. Sopruyny (16) s 141),3c u Sr - .npnocrr{ o6oux aou.0o trpoxorngeuun.qepea
troJl.ffpr,raar{r4orrrryrc otrrtrRy; ux oruomeEue corJracuo (19), (20) paBrro 9c/3r, :: 1,048. Baprr,rpyaSc u 3r. tr trogcraBJrra a (11) qtrcJleulrbre BEaqenr(fi, troJry-
qaeM

o,$c

+=,0,8aa(+
A$r, \------^-'1,iJr, /

+ ==5,-- = 1,1s6A

(12)

(13)

Tanuu o6paaolr, {nyrryaqzr.r Ai garor un$oprvraquro o gu{{epeuqtraJlbublx
(qenrp - rpaft) lraMeueuu.flx fipnoortr Conuqa A1ll.

Hi6nroleuzs Hone6anzft LilI 6nru sbrroJrgeEbr s L976 r. (11'05-29.06,'
scero 14 4nefi, 64h) n B, 1979 r. (27 .05-23.07, rcero 36 Rsefi, 24pL), peayrrbrar
rraJlo)fienu.fl auox c EeprroAoM 160T010 IroRaB_aE 11 pnc. 9, a. AurluryAa IrB-
Melrenu.f, LIII c {asoft ororo treptroAa oI(oJIo 5'10-4, rlro Aaer rofle6auus tolrt
treparypbr :tl I(; oArrafio auaquMocrb no.ryueuuoft BoJIEbr EeBbrcona: 2A'lo :
: 3,4,-tro3roMy pe3yfibrar rpe6yer troArBep111gerrtr.fi AaJIbHefimqM[ ua6rloAe-
Er{.fiMtr. Sarterulr, qro oror peByJIBTar Ho lrportrBopeqtrr BepxlreMy trpeAeJly

-7" Aln no;re6anuft c uepu6galrra -L60*, cne4yroqertly ua pa6otrr Jlusrsq-
crorla rz 4p. [37], deu 6onee rrro B trporuBotroJlo)Itnocrb [py^r'uM trccJleloBauu8M
B AaHrroM ar(cuepuMeure (nupouerrr, 

-nar u s ?1lt-o6ilacut [33, 34]) rarvreprluol
ornocureJrbrrbre ? rlerrrp/npaft , {;rynryaquu .Epl(ocrtr.

ltporvre 4lr{{epellquaJlbrlr,Ix zalrepeuzft, 6eayCnonuo, trpeAcTaBJlser trEte-
pec o6napylxerr,Ib nos*olr(Ebrx ltorfi6agtrft nonsoft pagtraqtrtr Coruqa, ua-
trpuMep, uo orpaE(eEHoMy cBeTy oT trJIaHeT UJIU C trOMOqbIO Kool\{trqeontrx upE-
6opos. Taxas-uoutrrna-6rrra HaMII C[eiIaIIa tro Vpany c. uctroJIbBoBaEEeM
2,6-u pe{.rer(ropa r pertrcrptrpyroqeft atrrraparyp-Br, pa6oraroqeft a pexuue
cuera fuotouos.'Ha6;to4"ora 

'6urnw. cAeraux r {enpare - arpeJl-e* 1?!9-::
s tesedre {1 uoseft c trcrloJlb3oBagrreM 6rranofi H'Ypauy BBeBAII HD 126766
(cuextp 6rraaox fi coJlueqlrouy, tr'5, / : $$$5); scero trpouaBeAeuo 6rrro
369 or4e.rrrHbrx r{BMepeurfi 6;recna, tror(pbrBaroqrlx onoJlo 3tb cymruapuoro
BpeMeEE. Orsorueuus' unreucrasnocreft (fS$OO A, uo.noca {ranrtpa 130 A)
IlcIIpaBJI.flJrEcb Ba e{{e1r gr{{epeuquanrsoft aI(oII{IIRqI4I{. flonyueurax
cpeAu.Efi nprrBa.fl uso{6rerrs 6necia Vpana (clr. puc. 9, a) uo1aaana Eenoro-

PYr.o norny c aMtrJrrrryAoft{0,5%, a $aae c'npuroft cnopocrl[ u npunoft glt{-
{epeuquantnofi rpmo-Crr Conrqa LIII ('1,3), oAIraHo c uanoft AocroBepuocTbro
124'lo,< 3). ,(efi6uepor,r [38] ua asarorrs'urx na6.nro4eunft Vpaua n Hen-
TyEa B rarone 1976 r. uonyuou eqe 6oJree I{ueltuft trpeEeJr AJrfi BoBMolKIrbrx rre-
prOAI,IqecH11x rore6asuft uonsOrO IIOTOI(a COIuqa, OAEaI(O OTE peayJlbrarbl trO-
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fia MaJlocolocraBr{Mbr BBrrAy: 1) paanluua s MeroAax aHaJIrrBa AaHHbIx,
2) nepenrenuocrlr aMtrJrrrryAbr coJrHeqnrrx 160--none6auu!-raAax(eHarlr.I[s6o-
Jree r.rJrn Merree ,qJrrrreJrbHbrx ueplroAoB rrx ((aaM[paHr,rffD [6], 3) cyrqecrneHrrblx
$rynryaquft npnocru caMr{x trJIaHer, oBflBaIrHbIx, B qacruocrlr, c I{x Bpaqerrleilr
u arrr,roc6epofi (cru. ilonsyt [39]).

-f[cno, qro rantre rrcoJreAoBaHr{fl BecbMa )r(eJlareirbso trpoAoJl}ru{Tr. Oto teu
6o;ree Balr(Ho, qro cfieAbl 160*-xone6anuft 6rrrra o6uapyxeubr, tro-BuAtrMoMy,
B Bapaarlu.fix reoMaruuruoro rroJra [40], a ran]r(e B ctreltrpe orlr6aroqeft reo-
uarurarnrrx Mr4npouyJrbcarEfi I4t, 421, qro Mo?fier 6rrm r,rononbBoBalro AJIfi IIB^y-
qeur.rfl Btrr:lrfi:nvrfr napuaquft connesuoft (oco6enno y;rrrpa{uoreroaofi, cv, 1421)
paA4aqull ra aruoc{epy rr MarurIroc{epy Serrt.irrn.

* t ,l rit r 
o,

I r' it'{+'tt
{ +trt+t d
rrtit i+i ?rf,t{ +

'Puc. 12. Llalresesue o6rqero Marrr{r-
Eoro rIoJr.E Coraqa r{an BBeB[br c ueprro-
goirr 1609010 (a) u rpurar ryuerofi
cRop_ocTr4 

- _go EartrtrM rrSMepeEr4ffM
s 1974-1.980 n. (6)
g: TOIIfiU - fiPrIMCHI,IE I,IBMEPEHI,IE S igZS,
1977 . n 1978 rrr., lrpyt(r(rr - Har[a o6pa6or-
fia uBMepeur.rfi P. IosapEa B o6cepBaropr4r,r
Maynt-Br,rncou a 1976 r. ([oEpo6Eee -cM. rencr), Beprr.rfiafibHbre qeproqnrr 

-cpe[uennagpatr.rnrie omr6fir (to)

4r,,
404

>4UZ\
_nn?ul uz

-404

4.'s-,E"
\ -4}

-// t4.f^u
rr"rf UtiOrul

Hartr.r 6rrno uonyueuo rar()r{e Henoropoe cBrrAereJrbcTso o rone6anrasx o6-
,Qero MarHl{rnoro uonr Cornqa HaH BBeBAbr c rreprroAoNr 160- [23, 351. flla
.eroft qenra B cxeNle reJrecxotra gna ua6rro4euuft o6qero Marlrrrrrroro nons [5]
perr{crpl{poBaJrc.s Beer{auoBcxrlft cnrnan (naupanrenuocrr, rrpoAoJIbHoro Mar-
IrrrTlroro ]Jonn H 11 c r{c[oJrbBoBarrr.reM cBera cpaSy or: uceft wrAranroft nonyc$epr'r
Co;ruqa) B MarHurosyBcrBr{reJrbrroir nuuum }"5250 A. Sanracl cr{rrraJra r{ ero
o6pa6orxa trpoBoAl{Jrr{cb coBeprle}ruo arraJroruqHo cnopocru ug - u1. Paano-
cTId ((cr4rHaJI r\rr.ruyc napa6ola> c pacceflrrr4elr 5-urauyrr{brx roqex 

-( 
0,2 Ic

,(n cpe4uelr -10,05 Ic) .cnepcrrrBaJrrtcb c rreprroAonr 160m. tr4ccreAoBaJlncb, ra-
Hrarr o6pasotr{, roJr6r(o {nyxryaqun LH n (l) uo ouroureHlrro H nre4neuuoruy ppeft-
Sy curnana, o6ycnonneEuoMy: 1) peailur,rM rraN{eueHr.reu .[/11 B reqerue ArIg,
2) uuctpyrrreuTaJlr,Hblult trpr{qusaMu. Peayrrrar rar(rrx ua6nrogenuft, or,ttror-
Hel{trbrx a 7975, 1977 v 1978 rr. (ncero 24gwx,135h), tror(aaan ua pttc. /1.2, a
BMecre c anafloruqr.rrrlf peayJrr,raroM nameft o6pa6orxu uauepenraft o6qero
MarHIrTHoro rroJrfl, Bl;ruoJlrreHrrrrrx r o6cepna.ropulr Maynr-Brancou B rrrrrepBaJle
31.07-{0.08 1976 r. (ocero 10 4ueft, 73n; gau*ure .nro6eauo trpeAocraBJrerrbr
P. Ionapgou). Br.r4r.rm, rrro [aHHbre o6elrx o6cepraropr,rft, cuepcraHnr,re c tre-
pl4oAoilr uy.nr,caqnfi P : 160T010, uoxaanrBaror B cpegr{elr crdrrxporrHoe rr3-
rreuelrre o6rqero no;na Coruqa c aMrJrr{ry4oft oxoro (l : 2). 10-2 fc; npfiBafi
.nyuenoft cKopocrrr (pnc. 12,6) xopouo coBrraAaer no Saae c xoAoxr r{arur{rrroro
IIOJI.fl.

Salterulr, oAHar(o, qro cTarrrcrl,rqecna.fl IraAelr{Hocrb peByJrr,Tara napuc./1,2, a
MAJIA, I,I AJI.rI OI(OHITATEJIrI{rIX BIIBOAOB O IEPI4OAI,IqECITIIX (T60-) BAPIIAqI,IflX MAT-
r{I4T}Ioro uorg ueo6xoArrrrLl AorroJIrrr4TeJrLHr,Ie r{BA[epenra.g. Ho ecJrlr rar(r{e Ba-
puaqr,rra cyqecrByroT, ro oHr{ r{oryr rrpeAcTaBJr.ETb SnaqrlTertusrft ranrepec RaH
AJr.fl rroHr{[ranua {lrsu.recnofi trpr4poAr,r uyurcaql.rfi, TaR r,r Ana upo6leNrbl 06-
Ir{exo }{arur{rrroro rroJr.fl Conuqa (cu. [23J).

4. fipyrlre BoaMo]r(Hr,re fleprroAr,r nonedarrui.r

HaH r'rasecrHo, Ilenoropble nepeMeHr.rrrre BBeBAr,r r{rreror AIla rrJrlr 6oree ue-
pr{oAoB ny.nscaqul,1. f[ra 'IaHofi rropuansnoft BBeBAr,r, naH Corr{qe, rnnefiuaf
reoplltr Hole6ar.rufi ilpeAcr(aBblBaer ranll{e cytr{ecrBoBanne 6or.aroro cler(Tpa
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EoBMaJrbHr,rx MoA ocqtrJrJrrrlnfi, xapaxrepuayeMbrx cretreubro I ra uopa4nolr. ttr
crvr. u. 10.

O6uapyrxenue II orolr(AecrBJreur{e Bcero cler(rpa BoaMo}r(Hbrx MoA Hone6a-
uraft crarrno BarpyArreuo tro pfiAy trprlqtrH: 1) rx neponrrra.E aMtrJrr,rryAa cr(opo-,
crtr MaJra, {l mlc, rrro EaxoAr{rc.fi Ha rparr.r coBpeMeuubrx rexnr{qecxux.
BoaMolr(Hocrefr.; 2) ttadtttoAaemrrft ctrexrp Mo,fier 6rrm crurno ucfialr(elr (a) npeft-
{anrlr curuaJla rI Hl{Br(oqacrorHbrMr,r rtryMaMr.r (4arHe r{crroJrbsoBaur.re Hu3noqac-
rotuofi $4.rrrpaquu, EarrprlMep, KaH y Hac, c rroMoqrro uorznoMos 2-ro-
trop.sAr(a Molr{er Brrecrr4 r{cna}fieulrfl r cuexrp); (6) uoauenraeu {unrlrorrbrx qac-
ror, o6yc;roBJIeHHbIx cr(Ba?fir{ocrr,ro na6nrogareJlrubrx ((oltou)) (uepeprrnaur na-
6nro4ennfi); (r) noalrox-tnrrura nore6aru.flMlt, cBfiBarrr{brMrr c aeunoft aruoc{e-
pofi ra urrcrpyMeurou (cru. r. 5).

B ro me BpeMr upo6nerua o6uapymeulr.fiApyrrrx, orJrfiqubrx or P : {60m*
treplloAoB flBr.serc.s {yu4arrrenrarr,noft gttx o6ss.ctrenra.a rno6aJrbrrr,rx nole6a-
nufr. n coorBercrBelrno AJrfl yroqHeH[.fl Brryrpernero crpoeHrr.fi Connqa, cu.
u. 10.

Hamu ua6rro4enrass 7974-1976 rr., HpoMe P x 160m, ronaaaJrtr HaJruqrre.
eTe serhlpex uau6onee BraqrrMr,rx ueproAoB (crrl. ra6r. 3) r o6tacrv 720-
180-. Tpn raa uux, Pr=t4B)4, Pr:160T0 w Po:171ry1, onaaaJrrrcu
oqeur dnuexuarvr H rrpeAcltaaaHrrbrM n [1Bl AJrfl coAepx(anrrfl T.ExreJrbrx oJre-
MeHroB Z : 0,04a I : 2treproAaM: l47o (gs),159* (grr) n l7l^ (g1r). BoaHraH:
co6nasu o6rscnum ua6,rro4aenbre rrepr{oAr,r g-MoAaMr,r HBaApytroJrbuoro runa.
(Sarneruu, oArrano, qro Aax(e rro Hecr(oJrbr(r{M treprroAaM rpyAno cnequ{mqn-
poBarb MoAeJrb Cornqa, [ocr(oJrbr(y oAHr( r4 Te ]r{e ueprroAbr B trptrEr{r{tre Moryr'
oruocrrTbc.E H paaruqubr\r p- lt g-MoAaM, otrrlcbrBaeMbrM paarrr,lvru c{epuuec-
Hrarur.r Syux\uflMu (pasnofi crerreHrr l); nax tror(aaarro Bopouqonnru ra )Itapxo--
sbrM [43], ecrrl BbrqucJlflrb pactrpeAeJlenr.re aMrrJrtrryA Brryrpn BBeBAbr, ro He--
otrpeAeJreurrocb ycrrJrr(Baercfl: paarrlqubre MoAbr oAr4rranoBoro rrrrcJra I uoryr
rrMeTB cpaBurrMbre aMtrJrtrTyAbr rra rroBepxHocru. floar.oMy, KpoMe caMux Brra-
seuufi treplro4oB, Ba?firrbrM flBrrflercfi Bbr.ficuel{lre . pactrpeAeilentrfl aMrrJluryA.
(z Saa) tro uoBepxuocrrr u, qro eqe 6oree r,rnrepecHo, trofiyqenuetrx BaBrrcrn\ro-
crlr or Saan coruequoro Bpaqeurrfi (cv. [27 ,301 r u. 6, 7).

,(o6arneulre uanrepenrft 7977 t. yrosHuJro Buaqeur{fi rpex trepuoAoB}
Pr, Pr, P, (aarr,rerrm, qro Jlrrmb 4rr nore6anvn P, oruomerrre 2A'lo zoapocno;-
y AByx Apyrt4x yMelrbrnrrJrocr); 4na [Byx ocraJrbubrx trep]ro4or, Pn = l7l*'

Ta6azqa 5

m
P:134,50r

A : 0,72 rtic
2A'1a : 6,0

mP: \48,359
,4 : 0, [iB u,/c
2A'la - 5,5

m
P:160,006
A : 0,74u.1c
2A'ls : 7 ,{3

n
P :17[,101

,4 : 0,59 Ivrr'c

2A'la : 5,1
m

P - 17;t,065
,4 : 0,58 tlt/c
2A'lo :5,7

m
P -: 134,504

A : 0,66
2A'i6 - 5,8

mp:,148,361
ul : 0, trg

2A'1s - 6,0
m

P:160,006
A : 0,75

2A'lo :7 ,7
mp : 171,101

.4 : 0,56
2A'lc : 5,t

m
P:17s,069
A :0r33

2A'lo - 3,9

m
P : t34,506

A : 0,27
2A' lc : 3,9

m
P : 148,365

A :0,37
2A'lo : 5,1

mp:160,010
A - 0,57

2A'1a :8,2
m

P:171,075
/ : 0,30

2A'1a - 4,6
m

P : 175 ,()76
A : O,25

2A'la:J,P

m
P : 134,534
A :0,29

2A'lo : 4,2
mp:748,407

A :0,32
2A'li - 4,7

m
P: 160,010
A : 0,54

2A'1s : 8,2
m

P : 171 ,137
A :0,32

2A'1s : 4,7
m

p : 175,061
A : O'25

2A'l5 : 4,L

1974-1979 rr. 1974-1980 rr.J\t tr/n 1974-1976 rr. I97r+-L977 l.

I

2

J

4

5



n,nlc

42

4f
4.'

44

4r

/

4r

4z

4/

I

./r i," ,

/rl""llL I'*n

/4r1:4nJZ,f .r.

ruf'stzl
'l /\

/J44[ /J4"f4 /44,/6 /4440 /64tt /6404

'2ruuu

/4b

Pr,rc. 13. Cnelirp lrorqrro-
CrI,I rY.rerOri CftOPocTII
Connqa s o6racrrr neprro-
nos 134,5; 148,4; 160,0;
L71,7; 1.75n1. (or. reHct)

/ry /0 /7412 /74t6 /7,1/0

w Pu= 175m, nenlrsuu.a2A'lo craJla MeHbme 6, r. e. oHI4 noo6qe onaBaJrr[cb
MaroBuaquMrruu. Ta6n. 5 gna ecex tr.arrr yKaBaHHbIx rrepr{oAoB Aaer rrpeAcraB-
JIeHtre o6 rauerenutur ux araTreHl4ft, aMtrJllrryAbr rr HplrTepr,Ifi BuaqlrMocru 2A'lo
.c yBer[qenr,reM Ha6JrroAareJrblroro papa (r ]rprr araJlrrae uan6oree troJrrroro
p.EAa Aarrrrbrx). Brguo, qro fiurrb Brraqeurre P = l60n ocraerc.E rrpanruqecntr
rrocrofirrrbru (r npegerax roqHocrl,I orpeAeJIeHuE trepuoga) c uporpeccuBrrbrM

. pocroM 2A'lo.- 
Hu p*c. 13 uonaaau peayJlbrar Irolrcna fieproAr.rrr-Irooreft s pafioue ynaaar-

rrbrx Br,rme trfirrr Buaqerrafi oucuorbaoBauueM-Bcex na6nro4e:auftl974-1980 rr.;
r(a)fiAafi treptroAorpaMMa rocrpoeua tro 80-90 Buaqeur,rfiM treprroAa c L,P :
:0T001 . Blr4ro, xrro B orJlrlque or AoMlalrrrpyroqero P : 160T01 ocraJrBubro
qerbrpe treprroAa Bbrpa)fieHr,I cra6o rr, Bepo.ETrro, HeorJluqr{Mbr or myruor (ux
aMtrJrtrryAa < 0,32 *.1c, 2A'lo <4,7).

TaHnru o6paaou, rra trfiTrr [eprroAoB, nara6oree BHaqrIM],Ix B trepBbrx na6rlo-
,Aeulr.flx 1,974-1976 rr. [2] , rocJle upg6arnenufi Aaurrbrx rrocJreAyroqux 4 :l.er
.((Bbrlr(trJlo)) ToJrbno o4uo xone6anr4e c P:760m, ocTaJrbgbre trpanTr4qecnr,I trc-
'qeaJrn. Ha ocnone puc. {3 Mo}r(Eo cAeJrarb cJleAyroqtre BbrBoAbr.

1. fleplrog -1601 yAr.rBrrrerrbHo cra6uren u o6;ra4aer AoJrroBpeMeuuoft, ua
rrporfi?r(err[n 7 ,;ler, Saaoroft Horepeurrrocrbro; Toquoe BuaqeErre neprao4a P :
: 160T010, oupeAeJlfleMoe corJlacuo puc. 13 c roquocrnro t0T002. Ero sra-
qllMocrr B rroJlrroM rfaccrdBe 1974-1,980 rr. tro cpaBreul{rc c AaurrrrMr/r '1,974-
1976 m. aanreruo BoBpocJra: 2A'lo : 8,2 ra F : 55 (ruecro 6,9 n 23 coorBer-
crBerruo, cu. ra6.r. 3).
. 2. flpuueuerrua.E [porleAypa o6pa6orHu AaHHr,rx rr trotrcna nepuogr,rurocrefi

.(o. 2, 3) noanonr.ura yBepeurro BbrAeJrrrtrb Jrl{mb oAlro cra6nnrnoe B reqenlre
7 rer Ho,re6agfie -160m.3. Ilonyuenubre peByJrbrarbr Aouycxaror cyqecrBoBarrrre y Cornqa Hone6a-
nuft (Saaono-Horeperrrubrx Ea rrporfi?r(eHrrra{7 ;rer) u c Apyrrmr{ rreprroAaMrr,
.oAHaI(o ux o6uapyxellue rpe6yer [olroJlrrlrreJlbHoro aHaJII[aa AaHHbrx, B rracr-
IIOCTI{ BbIrII{CJIeHI{.8 CtreI(TpOB MOtr{EOCTr4 C BEICORIIM qaCTOTE},rM paSpemeEtreM
lI nplrMerreHr{E Mero4a aMultrTyArro-Saaonrrx ArlarpaMM.

4. He trcltJlloqerro ral()ile, qro Her(oropbre MoAbI ycLrJIuBaIoTc.E B Terleutre
fiaHoro-To BpeMeEr{, BaTeM trpotraAaroT r{JIrI yMeHbrtraroT cBor0 aMtrJruTyAy

/J4 Jll
nl .-

oo
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Pac. .14. To xte, sro Ea prac. (3, AJrr rreprroAoB orouo 128m
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Pllc. 15. Cnenrp lrotr{Eocrr,r cr.IrrraJra gu{{epenqlralr,uoii cxoposl[ s rp&r-roire flepr.roAo*
127-t30m rro Aauubrr,r na6nro4eur.rrl 197g r.

(soauoirtro, r{Br{eH.E.fl Saay), KaH aro, BepoHrHo, y Hac r{N,reJro }recro c xore6a-
IIIIflMI{ P, - Pu. Bbl.gsreHue TaHIIx [epIIo/{oB IIosToN{y cI{JIbI-Io saTpyAHeI{o IT

,qeJraer BecbN{a qe.necoo6paaur,nr IIpoBeAe]rr,re oAHoBpeMerrHr,rx ua6rro4euuft
AByM.s lulr 6o.nee \rucrpyrreHTarrr{.

I(an u rprr aHaJrrdae 6necxa treper{eHHhrx BBeBA, cJro}r{Hyro upo6neuy npeA-
cTaBJr.fIeT oTAeJreHIIe peaIlbHblx rreplroAoB oT JIoi{{rrElx, B];I3BaIll:tbrX CKB&}r{HO-
crBro ua6nrogeuufi. B cnyvae Harrrrrx AaHHbrx BaAasa ycJrolr{H.Eerc.s reN{, sro,
B OTJII{SUe OT trepenlerrHblx 3Be3A, rAe, I(aH trpaBrrJlo, alrlJlrlTyAa LISN{eHeHI{E
6.necra BHarr[rerEuo 6o.rsrue omn6Hlr orAeJrLHoro r.{Bilrepenrrfi (myrra) , y Hac,
uao6opor,, cpeAH.Efl aN{rrJrr{ryAa BoaMo}r{Hbrx role6anuii, [o-Br{Arr}{oNry, ropaB-
Ao r{eHrrme, ceM o (n uacrnocTLtj A{rfi P : 160T01 cpe4uaa sa 7 Jrer aN,rrrJrr{ryAa
cnopocrrr A :0,54 u/c, torga HaH cpe[HeHBaAparr.rrrur,rfi paa6poc (ruyu) or-
,qerr6Hr,Ix S-nrlruytur,rx 'roqer( oxoJro 3 rr/c, a alrnJrr{ryAa ruyrra Aocrr{raer r4Ho-
r{a -10 u/c). IIpe4craBJrelrrle o rpyArrocru o6napv;rieu[.rr BHasurrbrx Aolro-
ueprloAulrx (P > 2,) no.ne6auufi Aaror pr,rc. 13-15.

Ha puc. 11r nonaaau peayJrr,rar [or4cr(a Eepr.roAuqHocrrt B paiioue t2B*
(ator neplroA corJracHo lpexy u Ap. [13] trlrrrrercrr oArrr{}{ r.ra uara6oree BHaqr{-
rlblx B l{tsrlepeuuffx, [o;fiyqeHHbrx na l0ntnorr rroJrroce; r{r, rroJlaraerr, q.ro roq-
rroe Bgaqerrrre ero rrorner 6:,;'rt -4P15.=:128\0, P :160.). Br,r4rru, vro,
s6Jruau 128T0 rrer xaHoft-lu6o 4ouurrlrpyroqeii repuoAr.rqrocrlr (ecro4y
a o6nacru 127,90-128T11 aunrumyaa A < 0,28 mlc, 2A'lo-={ 4,9). O4naHo
crrel{rp, Br,rqr4cJrerrHbrfi .ro;rsxo AJIff AaHrrr,rx 7979 r. (plrc. 15) c r.rHHpeN{eHroM
LP :0T01 lrs o6nacrlr 127-730^, ronaabrBaer p.EA reprroAravuocreft, n rou
truone Aonrunrrpyrcqyro P :729,i22 o A:0,97 vlo (2A'lo:5,8), aMtrrrlr-
ryAa I{ BnasuN{ocrb roropoft Aa}r{e Br,rrue, qerr AJr.s P : 160T01 s ro,u E{e roAy-
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'o4naxo roBoprrrr, yBepe,Ho o peaJrbrrocrr4 DToro l2gry2z-nuua troxa rrer oo-
monaurafi, flocr(oJrbKy olr ]ro]r(eT or(a3am,c.rl Jro]nHbrM, cBflBarrHr,rM c ruyMaMtr I[
,cr(Balr{Hocrr,lo ra6nrcgennfi, clr. u. 5. (Boauo}fir{o, r,rHorAa oH peaJrBrro rrofiB-
Jrfrercfr, qro r[ 6rrno aaperrrcrprrpoBaHo r(aH B Hamr{x ua6nro4enusx 1979 r.,
raft r{ B AaEr{Erx [13] ua Ioxruolr uo,rroce.)

Boo6qe, [pr{ r.rureptrperar{u[ lex rrJrr[ rlur,rx [eprro4uunoc:reft B ctrer(rpe
MoqHocrrr AJrrrHHoro (xan y :f.ac c 1974 uo 1980 rr.) pn4a ua6rro4ennft co uuo-
E(ecTBol{ AJrI{TeJIr,I{bIx <upo6e,llon> MrrI craJrl(r{BaeMc.rr c TeM o6crosrenrcrBoM,
IITo.HeHoropbre trIrtlt?I MoqEocrrr (nlrnura) , 6y4yuu Aa]fie Brraqr4MbrMr{ corJracgo
nrr6panuouy Hpl{Tepulo, Ha AeJre MoryT .flBJr.flTE,c.a JroEtrrbrMr4? rrafipu},rep (Ay-
x_ar{I{) rrcrr{IlHbrx (r.rrlr 4pyrux roNtur,Ii) trepr{oAoB, BbraBaHrrbrx cKBa}HHocTbrc.
Harpuuep, repr4oAbr Pr= 134ry50 u Pr:148+36 cB.EBaHbr Melr{Ay colofr.
.cooTIIOlIeHr{eM

Pr'- P;r:(1440^y-r, (t4)
:Ir, Tar(r{M o6pdaorvr, oArrH.I,IB ]s;ux, Prann Pr, flBilg,eTcfi. BaBeAoMo JroEurbrM, BbI-
'sBaEHBrM cytouuofi cmnarxnocmro na6trc4ennft (aror Botrpoc AerarrErro paccMar-
pllBaJrcg Paqnorcnlru t20] n o6cyx4aerc.s B tr. 5). Baiay eroro, farrpr(Mep,
6es gouorurreJlbuElx AaITHHIX HeBoBMolnEo c yBeporrgocru, roBopr4rb o peaJrb-
Eocrlr nanrax-rlr6o nnuufr" (repuogor) na crenrpix puc. 13-1b'(rpo*re F =: 160,r, crrr, u. 5).

5. CrragererrbcrBa coilue.ruoii flpr.rpo4r,r [eprrofla 160 uunyr
reper,re^coo6rqenua [7,2, 17,35] o r.rro6aJrbrrr,rx xore6auusx co.nuqa c ue-

p_Iro4olr 160'n 6rrnlr BcrpeqeHr,r r{Horrrx{r{ actpo{rnauxaura (cu., uauprrMep,t[7,8,44]) c HeAoBepr{e^{ B ocr{oBnoi\{ rro ,p"* oprnruanr:1) o"prog Buasureilr,-
no 6onrrue [ep].roAoB axycruqecxr{x A{oA craugapruoft lro4e.nu Coroqu, a rar(Ere
BOSt\{O}r{[rrJX rrepr{oAoB paAr,raJrEHbrx tryJrbcaqrrft; 2) ueactto, rroqel{y BbrAeJrerro
ToJrbr(o ogno none6aHr.re -160m, rorAa maH (llruefinaa) reopur rpeAcr(asrrBaer
Becr,Nra 6orarurfi crexrp rracror (nepa4uarrrrrx) xone6anuft; B) r.rranruft apry-
nlelrr rrporr{B: neplroA ol{aaaJrcfl o.reus 6nlraxwwr x 7lg Ber{Hr;rx cyror(. floarouy
B TEIIEHI,IE IOCJIEAIII,IX 5 TEt 6r,rlO BI,IABI{IIYTO HECKOJIT,HO BOSPAHEHI{ft UPOTUE
coJrHerrHoro r.rcroJrr(oBaHua nafi4ennoro fiepr{oAa (crr. o6aop s [6]); Brrecre c reM
TpyArrocrr{ reoperflrrecHoro o6t.scueHr{.fr, a rar(He 6nrasocm nepr{oAa H 1ig cyr
no6y4lrnlr Her(oroplrx aBropoB cAeJrarb }rer(oropr,re KoHHypr{pyrorqrre [peAtro-
Jroir{eHtrfl o BoBNro}RHofi. (conueuuoft ux'w aemnofi) trpuquHe uepr.ro4a l60d n na-
rueu (lr Crau$op4cxonr) axcuepulreure.

5.1. B.uusutle cyleplpaHyJl. E4r,trcrneuuoe ((coJrHeqrroeD o6tncneuue,
orruqlloe or IrllTeplperaIII{Ir 160--nepeueHrrocrlr naH rto6a,nbHoto none6auux,
6nrro npe4rrolr{eHo aBr.oparrrr [45J: neplroAr,rquocrb -160- ]ro]r{er 6urr pe-
ByJrbraroM (l"nyxtya\nft "nyuenoft cnopocrr{, cB.saa}rrrbrx c ABrr}r{eHrrruu (lla-
Ba Bparr{eHrra conirqa) cyreprpaHyJr rrepes rorre sperrr{.fi r{}rcrpyMenra. ?I 6l,uo
rroKaSar-ro, rrro rroJrfi cHopocrefi cyleprpaHy;r 4efictrr.rreJlr,Ho MoryT BbISr,IBarb
,r(RaallflepuoAl{rrecKrre xone6ann.s cr{ruaJra cftopocrrr (upr lruterprrpoBagr{r{ rro
o6urnpuoft rleHrpaJrbH_ofi aone 4ucma) " 

,p.r*ouonn'-Z-Bh. da"uno ,, oul
rrero paccrrorpeHrrfl [2] cteAyet, rrro aBroprr [45j rpur\{epuo n 5 paa repeoqe-
rrr{Jrr,r BOsN{O}riHyrO aMtrJrrrryAy raxrrx snyxryaquri; ocronnrrM }r{e BoBpa}r{egr.reM
rrporr4B raHoro o6'asc].].euun frBilt{ercfl saxr lrnoronetueft (u ue aaeucrqefi or
Bpa[IeHr4rr Connqa) Saaonofi HorepeHrHocru xore6anus'160*, noropoe IIe-
BosMolfirro llplrfir{caft, BJrr{.sHr{ro cynepfpaHyJl, flBJrerrr4ro no csoefi [pupoAe
'c.nyuafiuoMy. It ranouy )r{e BE'rBoAy uprrmJrrr fa{ u ap. [46J, yHasaBurue, rrro
.ABI'I}I{eI{IIe cyleprpaHyr qepeB noJre speHr{.fr Mo}r{eT Jrr{rrrr, BHecTr.r AotrOJIrr[-tenrnr,rft ruyM B r4Bi\{epeHr{-E cKopocrr{, nopoft MacHrrpy.fl xone6aurae 160- (nbl-
'3bIBa.E' B gacTI{ocTll, 1\{oAyJr.Er{r1rc ero aMuJrutygrr), Ho IrI{naH I{e MoryT Aarb pe-
TYJIflPHOTO HA IIPOT.trE{EHI{I{ HECHOJIbKI4X JIET IIEPI4OAA P : 160T01O.

Bce octanr,HLIe Boa1la?fierrlrfl rlporr{n upupo4ir I60*-uepeuerruocrr{ nar( rJIo-
'6anr,uoro Ho.ne6anus Conuqa, a rixrne Bce trpeAtroJrox{eHu.s o Apyrrrx BoBr{oEt-
JIEIX r{cToqHr{r(ax eroft nepuoAr4qEocTu cBoA.ETC.fl X O6tqcueuraatt 160m-tepe-
-MeIrHocTIt ql{cTo ((Ber4Hhrt{I4D llpr{qulraMn: rrrrcrpyMe}rraJrEH6rMl{, aruocsepurr-
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rrrr, crarl{crllqecnl4}rr.I (r. e. upucyquMr.r rreroAy o6pa6orxr 4ar.rnr,rx) a$rfex-
TAMI{.

Paccuorpr,rr[ Bce uara6oree paByr{rrEre ((Be}rHbre) r,rcroJrKoBarrrlfl {60'n-
trepuoAuqHocrE,

5.2. tr{ncrpYMerrraJrbrrr,re rtplrrrr{Hll. 3qecr, trpeAnoJraraerc.E, qro neprtoAurl-
Hocrr| 160t" nroxrer 6r,rrn r{HcrpyMer.rraJrbHbrlr a$$eHrorr, cBflBarrELIrI, Ha[pr{-
Mep, c rrepuoAflqecxoit omu6nort qerocra:ra, cregaqeli cr{crer{br, c Hone6arrr.a-
r\{I{ B DJIer(rponr{He, ctrer(rporpa$om u r. n.

Ilcctegya BceBoBN{o?r{Hue a{{eHrr,r, cJreAyer r{Nrerr B BrrAy,
AeJIo C BeCbxIa cJroiHr{6l[r cI{Ir.IaJIoilf , cocTorl[qr,rrl rr3 HeCHOJIEnTIX

6: do * 6a -l- 6, * 6o,

(17)

0 0,66

qTO }IbI I{N{EENI

HO}ItrOHEIITOB:

(15)

r4e 6o - cpeAHee (cHaxerr, aa 4enr,) BHaseHI,Ie cIrrHaJIa, 66 - rlJraBlrrrfi ero
Apeft{ B reqeuue Bceft Barrrrcu, 6, - AJrrrur{o- lr HoporHolrepuoAurlecnlre ItryMrrI
r{ecoJlrrequoro rTpor{cxo}r(Aenrr-fl (o6 lrx ucrosHuftax cll-. 141 n n. 1), 66 - $nyx-
Tyar{urr c}ropocTr{, 0B.EBarrHEre c peaJrbHrJ[rlr ABrr]fierrr{.Elru {orocsepu.

Crreqeuue 6o n cnoro oqepeAb ro?fie BxJrroqaer B ce6fl HecHoJIr,Ho r(oNltronelr-
ton. Ogun r{B I{rrx cB.aBaH c ltpacHr,r}r cMetqeHrrelr ctrer(TpaJr},Eoft ,lruur,ru y Hpa-
eB corHesHoro Arrcra, r(oropoe otrr{cbrBaerca {opuy.nofi [471

urs:€tl -$-P'\'1,1" (16;r

rflo I : -339 m/c, p - rerlr(oqeurpffIecnoe paciroflEtre (0 < g <_1). ^{.uft-
AeM cpeAuee Rpacuoe cMeqenr(e rrfrrina. AJIfl qenrpanrsoft (p -={ 0,66). u
xpaerofi (0,66 < p < 1) BoE coilEeqnoro Aucna:

2rx 0,66

(r^)": * \ \ ,.,y (p) p dp a": K0,00368,""3'o
(r..)":t;S 5 ''''(p)pdp'":#?

zY:Io 0,04768. (18)

3gecr, V (p) - BaKoH rIoreMI'IeHIrfl AtrcKa K r(pam (7) , a 3c, 3r, - cYIrIMapHr,Ie
flpnocrr{ AByx 3oH:

2r[ 0,66

=":l5t(P) Pd'Pd'a:2nlo'o,2ol', (19)

zfi1

3r,:S 5r(P)PdPda:2nlo'o,lg2, (20)
0 0,66

.fo - raureucrrBuocrb B I{elrrpe coJrl{equoro Aucna.
OnoH.rarefl],no uaft4enr AJTfl cl{rlraJra paauoctu (60).*:

(60)rr: (u.r)c - (u..)r-: -2ne.0,01t40:93,8 
u/c. (2r)

,{rr paarrtepoB npyroBBrx noJlflpuoaropoB'

$" : 2n.[o .0,120, $a: 2n.[0.0,139,

r{ctroJrt,3ye}Ir,rx e Crau{oPAe:

(r.,)c,: ff o,oorut, (u..)r: +0,01094,
(60)". : - Zne.0,0731 :24,8 vf c,

,(ononnr,rreJlr,rtoe cMerueHr4e uynenorl
ueRrarrurrr{ [puquuaM (n uactuoctu,

26

trr\

(23)

(24)

JrlllJltlt Uc - Ur, BOBHIII(aeT nO I'IIlCTpy-
trpE HeroqHofi yctauonre cBeroBbIL

rrro oseub 6nuano R peayJlbraty ,{ummepa [7]'
Hponre (60)r., s o6rryft cr[rI{aJI 6, axogrt ralt11(e HoMtrogelrr' cssaasgrrfi

O reu-o6Cr:ofiTeJlborBoMT qTo MbI cMoTptrM ua E- u W-rpaa Aucra troA ueCI(oJIb-

KO paarrblMtr yrJlaMrr (paa;ruuue 0',53), qro trpuBoAuT K IIeu_OJIsofi saauMuoft
RoMrreucarlur or,opocr6ft rpdrqeuur, oco6euuo AJrfi rpaeroft aour,r. Oguaxo
aror a{{eHr upeue6peE(IIMo MaJI: uaueueulre glr$Sepellqualsroft cnopocru
(0,1 ivr/c.



nyqxoB tr orrrrrrrecrtux DJreMetrroB, cM. [4]), rax qro cyMMaprrrfi clrur Oqr
lreuaroqrfic.E oro AEfi r(o AHro, cocraBJrrrer, Har( trpaBrrJro, -50-200 u/c.

Ioc:rosnnag (aa 4ens) cocraBJr.Erorqar 6o ucHnroqaerc.E tryreM Bbrqr4Tauufi
flB Bafritcfi- o6qero cpeArrero. floc,ne aroro ocrarorcfl MeAJreHnrre rpeugrr (66),
[(oropble B paccrlarprtBaeMoM I(ourer(cre r,r trpeAcraBn.sror uau6oJrbmyro troMe-
xy AJIfi o6uapymeuu.fi I{ I{Irrepnperaqrlr4 AoJrronepr{oAubrx coJrrresnrri Hore6a-
uufi c amr;rury4oft 

-(1 
u/c.

Tpen4rr cr{rHaJra (66) lrnreror ABoflr(yrc trp}rpoAy - urrcrpyMerrraJrBrryro u
aruoc{epnyro, rr oHtrr y Hac rrcnJrrcqaK)rcfl {lr:rrrpaqueft c romoqrrc rapi6on;
BosErrr(arcque [prr aroM crarrrcr[qecH[e rr Apyrrre a$senru arraJrtrsr,rpyrorcE

4 MID

lo
4,f,

-4,t
uqf

-4,f
, 4r -lrQzsa//il,mili)

,s r. 5.3 lr 5.5. Yto me Hacaerc.s r{HcrpyMerrraJrbrrblx a{{eHron, ro or{r4 rroA-
po6uo paccrrorperrr s [2,41, rge uor(aBarro, sro oHrr He Moryr rrrparb cyqe-
ctnenrJofi poJrr{ B cucreMarusecHoM rro.fiBJrerrnr4 SnyHryaquft curnana c trepr{o-
gonr 160-, reu 6o,ree {aaono-Horeperrrrrr,Ix B Teqeurre lrecnoJlr,Hr{x ,[er, B xaqe-
.crBe oAHoro r{B raHr{x AoKa3areJrbcrB Nrbr [pr4BoArrrr pnc. 16, rAe tror(a3aHbr ABe
,cpeAHrre Kp[Bbre cropocrr{ rro Bcerr r{BMepeurr.Err 1974-1980 rr. c neprroAoM
160T010 orAeJrElro AJrE (yrpeHurlrx)) r{ (BeqepHux)) ua6nro4eurafi. Ecrur-6rr ue-
pIlIoAI[qHocrr, 6r,ua I,IHcrpyNrerlTaJr],Hoto trpor[cxo]r{AeHrrfl7 To nepecTalroBna
.r{eJrocrara B6iluaw r{ecrHoro trorryAHff (oHoro 10h UT), r{MeBma.E Mecro AJrfl

-50% Baulrcefi, uprrBeJra 6rr x aauerHoMy pacxolr{Aeutrro peayJrbraroB Ao tr
trocJre noJryAH.rr. Ha cauou AeJre Mbr Br{ArrM, sro Hunaftofi pasuuqu Me}r{Ay I{By-
.M.fl pflAar{[ AaHHr'rx {axruuecxlr (r upe4enax omll6ox) r{er: (yrpeHr-rr4e)) Ba-
uracra (1053r') 4aror -4 : 0,56 vlc,2A'lo :6,0, Saaa nancumynra UT 01h33^;
lgerrepuu€) Batrr{crr (793h) garcr A: 0,53 wlc,2A'lo :5,7, {aaa uaxcranyua
UT 07h42m. Boo6qe HaAo fioAqepnrryrb, qro, nanoe 6r,r pae6uenr[e lrarepr{aJra
Ha ABe qacrrr 1\[br Hr{ rrpeArrprrHrrMa,nu (cu., Hanpr4rrep, [2,27, 36, 48]), BcroAy
rro.sBJr.Eerc.rr BoJrHa 160T010 co cra6u.nr,noft {aaoft; aro cr.rrsr.rr,rfi apryMerT
.nporrrB rrHcrpyl{eHraJrr,H],rx fipuquH I{ rrporrrB <apresarroB))? cB.frsaHrrr,rx c o6-
pa6orHofi Aarrlrbrx rr cnBalr{Hocrsro na6rro4ennft (cu. u. 5.6).

Itoutponrnble BarII{c[ crrrnaJra paocorJracoBal{r{.fi Sotoru4a, Barrrrclr, xa-
paHTepl{syrorqlre pa6oty sreHrpoHlrltrn, ua6,nro4eHrre Ba noBeAerrr{eN{ HyJreBoro
ropflAr(a 4lr{panquouuofi perrernu [2] rar(]fie rre ocraBJrfiror colr]rerrr4fl B roNr,
qro [epr4oAr{q}rocrb t60m ne rro.EBJr-flerc.E B caMo[r rrr.rcrpyr\{enTe.

Morxuo 6rr.no 6rr AyMarE,, uro {tynryaqr{u - 160* - ooraroqrroe [po-
rIBJreHrrer{Hcrpy}feHTa"ntuofirloJr.rlpl{Baqr{u(I{II):eexoA, xorfl r{ nilaBur,rfi s re-
qeul{e AH.fl, He o6saarersHo napa6onuuecnrafi; rfr{ }r{e ycrparrfleNr qpeft{rr
c rroMoqr,ro uapa6or, rrro ocraBr.EeT uacrr,Apefi{on, cB.E3aHrrbrx c TIII; lr uo-
,cnoJlbny ona 6onee I4Jrr{ MeHee cl4creMarr4qecHrr rroBTop.rrerc.rr r{Bo Arr.rr B Aer{b,
l\'rolr{er BotsHtrnHyrb BoJrrra, Kparrra.q cyrr(aM, B qacrrrocrr4, (t/9)d. oAnaHo gau-
HBIO pl{c. tG rooopar ,{Brro nporllB rar(oro o6l..scuetrwr, trocKoJrrny r43[,regeHrre
rroJrotrteHl{.fl r{eJrocTaTa s6nwav. noJryAH.fI (y uuorux aatlrcefi) rroJrEo0rr,ro trBMe-
H.Eer xoA tr4fl, ncne4crBue seto AoJrlI{Ho 6r,rrs clrrr,noe paBJrr{que N{eE{Ay rra-
6;rro4euranur.r Ao rr [ocJre rroJryArr.fi: Hanoueq, tr{fl nunaH ue o6rqcunrb cr{cre-
lraru.recxufi c4elrr {aau BoJrrrbr na - 33* o rog (puc. 7).

,{na uoc;re4Hr{x, pelraroqrrx apryMeura trporrrB r4rrcrpyMeuralruofi upra-
poAbr trepuoAa 160T010: 1) cracreuarrrqecnr{e none6auus c ranr4r,r ueptroAoM or-
.cyrcrByror r{a Batrr4c.rrx B reJrrypuqecnoft lrytnurllr (cv. 12,41 n r. 5.4);2) uepuon

Pllc. 16. Peayrr,trapyrorqr4e RprrBBre
,cnopocrrr c fiepr.rogoM 160nt010, uo;ry-
qeurrr,re Arrff yrpeurrr,rx (go tOh UT) (a)
r BeqepHrx (nocre tOh UT) (6) na6rro-
.4euraft cnopocrr,r s 1974-1980 rr.
CrrHycou[br npoBeAelrbr qepeB ToqHu r\re-.TOAOM HAI,ITIEHbIIIIIX HBAAPATOB
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IresaBr{cr{Mo Ha6ilroAaercfi raHEre Ha Apyrux I{HcrpyrreHrax, c [pIrrIeHeHI'IeM

Apyrr{x rreroAoB (cu. [6, 10, {3, '1,5-\7,321 u r. 3).
5.3. Brusuue gu$ftepeuqrlap,uofi aruocdtepuofi ancrlrunqull. P accu otpurr

Hau6oJree cyqecrBeurrrft <aruoc{epuuft e$Sexru, xoroprrft Mo}r{er BbIsBarb.
nolr(Hyro ueproArrruocm 160T- a{{exr HeoArrHar(oBofi arlroc$epuoft aHctuux-
qutr Ha E- r W-xpa.Ex coJlr{eqHoro Ar4cxa, rAe flyqeBafl cr(opocrb (rpaqenun)
naz6onrmas [9]. Baxnocru aroro e$$enra orrreqaJlacb ran)r{e e 18, 44, 491..

flpe4crarneHrre o HaJrrrrllu aaMeruoro I43MeHeHI{fl trpoapaqHoctr.r aenHoft
atuoc{eprr BAoJIb ALrcHa Coruqa cJreAyer uB rrBr[epeHrafi xoga IIpoBpaqHocr-m
c BeHIrrHbIIr{ paccroflHl{elt z. Tax, uanprlrep, IrB AaHIIbIx, npEBeAeHHbIx s [50],
cyroqHbre I{BMeHeHrrfl I4HTeEcr{Brrocrz r{Bryqenur Connqa c MecrHbI}'I BpeMeEeM,

Eecr(oJrblto t{elrflIorcfi or ceBoHa r{ ce3oHy Id xopomo npeAcraBJlflrorcx napa6o*
rofi c repruuuoft s6iluau MecrHoro rroJIyAHfl. Cr<opocrl lrsMeHer{Irr 1 (z) raH-
?r{e HecKoJrr,Ho paSJrurrHa B rerrelItre AH.E: npl4 BOCXOAe r{ SaXOAe .I (Z) pacteT
I4 [aAaer rroqru tuuefiuo, BoBJre noJryArr.fi rlBMerreHl{.s MeAJIeHHbIe. Hau6o.nruure
r{BrueHeur{.s rrnreucrrBrrocrz (s Jleuuurpage) - B 2,5 pasa e reqeHl,Ie 2 'I;:
trpr[ Dror\{ BerrrrrHoe paccroflHrire rlaMeHfiercfi rua - 20", orryAa troJryqaeM, qro
orHocr{reJlbHoe trBMeHeHtre r{HrerrctrBHocrtr LI (z)lI (z):1,5 paaa' a Ha yr-
JroBorlr paccroflHlrr4, paBrroM ArraMerpy Coruqa (0', 5) , ITBMeHeHI{e cocraBJlffer
or(oJro B9l0. B l(pulry z frguenfl.erctt c MecrHbII\{ BpeMeHe}r 6rrctpee, npuqeM
arl4 rr3r[eHeHufl trpaHTrrrlecHtr Ire cB.flBarrbr c Barp.E3r{eHuelr arlrocSepr,r. Ha
pnc. 77 B Br.rAe rrpr{Mepa [peAcraBJreu {axrnuecxlr lrar{epeuurrfi s aBrycre
1974 r. xoA r{Hrencr{BHocru rroroxa Conuqa c MecrHbIM BpeMerle}r no IiIBMepe-

Hrrrr\{ Ha MarHl{roMerpe BCT B flApe Jrr{Hrrrr x5124. N{rr ru4ulr, sro upu uau6olee
6r,rcrpou rraMerreHrrll IrHTeHcrrBr{ocru (ee uageuuu) BeqepoM orr{ocI4TeJIbrroe
uBMeHeHrre LI (z)lI (z) ne upenocxoAl{r 270 (yrpou u y troJryAHfl rraMer{enr{r He

6oree 0,3/6 ).-flouunro zarueneuuft c z, Moryr BoBr{rrHarb rar(rrre IrBMerreHu.E npoBpaquocrl{r.
cBflBaHHbre c rralrerreHrreM aBuMyra Ha oAl{Har(oBbrx Bbrcorax. Cornacno [51]
Aalr{e trpI{ I{BMeHeHIII{ aBIIMyTa na - 90o MoryT BoBHtrfiaTL I{SMeHeHufl trpoBparl-
rrocrr{ sa Lm: 0T1. 9ro cs.fiaauo B ocgoBllorf c trepexoAoM or na6nrogeuraft
rraA paBur.rHsoft x ua6.nro4enuflrr HaA uaropuofi il{ecruocrDlo (a{{exr, roropuft
B trpr{Hrlr{tre r{o}r{er rrrpaTb Her(oropylo poJlb u upra ua6lroAeHr{.flx Ha Iorr(HoM

IroJIIoce t13]). 3{SeHr Morfler Meu.flrbcff rar(E{e oro AIl.s r(o A}IIo.
Sauerurr, uro cnyuafiHble trBMeEeHufl Moryr ran?r{e BJIIr.flTb Ha lratvrepeHrrfl,

rro oHr[ peAr(rr ra HparxoBpeMerrrbr (crrr. rpzrnrep r t52l). Cucrerta:rrasecfiIre KoJre-
|aruun amcrl{Hr(r{r{tr BcJreAcrBue nore6anuft aeusoft atlroc$eprr B IIeJrolu, B qacr-
Eocrtr rrpr{Jrr{Brrbrx, r{ByqeuDr ftnapnonr [53], rotoprrft ue narue.n rone6anufi Ip_o-
Bpaquocru c treprroAaMn 6oree 1000'(uacrorrl trpI{JrI{lHbIx BoJIIT a : 2nml24hi
oHIr cyqecrBeHHbl roJlbr{o ilpu nx : 1,2 il 3, cu. [54]).

Taxuu o6paaou, cyqecrBeHuoe Buaqenue AoJrlr{Ho IrMerE, ToJrbno cucreMa-
rtrqecnoe r,r3MeHeuue upOBparIHocrII B reqeHlle cyrolt. .{la HprrrtlCxoft o6cep-
Baropn[ xoA MoHoxpoMarlrqecxoft aHcrr,rnxqmrr c z xopouo uayqeg (oco6euno
B r{oqHoe nperua) . Mtr ulreeu, nan o6uquo,4rr ocra6JIeHIrE cBera B arrvroc{epe

Ixl Io: psf,c', (25)

ry\e pt" : e-'L- oc.na6teurae B seHrrre ('r1 - onrlrqecHa.E ronula). Oueuu4-
Ho, qro AJrfl orlroureHr{.a lrureHclrsHocrefi cBera or BepxHero (.1") u }II{}r{Eero'
(1") rpaen Coruqa 6y4eiu uMerr,

+:(cos-1 zu - cos-1 zr) tg pt,: cl;uL.rs, o : lg p1, (26)

rAe zB w Zs - ooorBeTcTBylotrll{e BeHI{THbte paccroflHl{f . Hoa{{uqueHTLI 3R-

CTI{HI{III{u q.?\Ailn paBHr,Ix Bo3AyIxHLIx rtacc Aro CJIa6O IIeH.flIOrC.fl oT }IoqI{ I( HO-
qU U OTII{SaIOTCfi HeBHaqI{TeJIbHO OT eAI{HI{IIbI, TaI( qTO }ItI IICIIOJIbSOBaJII{ CpeA-
ttr{e Itx Bnaqeur.ta r.

r 3ru gauusre aBTopaM rro6easo coo6rqur B. E. Hurosoe.
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r

,/rft

,/r/

Ptc. 17, I4auenenne B reqerlre gur (26.08 lg74 r.) r,rrrrencr.rBuocrr,r cBeroBoro
Colnqa [o r.r3Nrepeur,rsu rra ]\,rarHrrrorpa(fe B .rrApe uraslrn I blz4 A
Bnepxy auavenrrr Belrnrlroro paccrorHlr.a z CorEqa $rE rrrlrporhr l(pbrMcl{ofi oocepuaroprar,r. Ifo ocD
a6cqncc - Mecruoe BpeME, Iro ocr{ op[rraar - r,rHTerrcuBgocrb B rrporraBoJrrgbrx eAunr,tuax

Puc. 18. Tlrnrlsntre BaBllcllrrocrr.r 4nt]rlepcuquaJrlrroro ocra6nenr.rr E- r.r W-xpaeB coJr-
EeqHoro II'IcRa oT IIeCTIIoIo BpeMeHII AJIrI paBI{Llx cc3oHoa n lipr,trrcnot:i acrpo(triarauecHor,l
o6cepnaroplrlr

^ 
HAC I{NTEPECYET OT}IOIIEHI4E IBIIl' AJIE BOCTOqHOIO II sAIIAAIIOIO HPAEB

coruqa. o6oaua.ras qepea pz nogrrqrroHHr,rit yror Melr{Ay oobrc BparqeHr.r.rr
cornqa r.r HpyrorfB'rcorbr, nmeeu Lr : Lro sin pr. floorolry, .BBoAfl rd'reH-
cuBHocrr, B 4eHrpe Co.rruqa 10, 6y4enr urrerb

1p-1w LI
Io 1o --- -'

Ha prac. 1B upe4craBJreHr,r rr{rr4sHbre BaBr{crrl{ocrv LIIIo - qras{epen-
r{r{aJr6HOrO OCna6nenus HpaeB Cornqa - or MecrHoro BpeMeHn AJrfl. pasHbrx
ceSorroB, BbrqucreHubre c troMorqbro Bbrpa)fieHnn (27). ,{,aree, crrrr{aJr.r,rarHr{-

/,f/d//
IZl L

4
/,f

zl't
IIOTOI{A OT

/,
f,/

(27)

,f,",f['4,J" 4t" J[" J4V <-z ---- 4[" 4,f" "ft" ,ff" it" rs" ru"
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aorpa{a x{oi{er 6srrr, npegcraBJlelr B BrrAe 14, 9l
6

6 : ---:!- (r, _ ur), (28)
zfp

r4e 6" - crlrHaJr xanu6ponHu, 0 : PSc/3r, - orHomeHlle cpeAHr{x I{HreH-
,cnsuocrefi IIeHrpaJrEHofi sorlbr (p3c) paauepou 0,66 D6 u BHeIIrHero ItoJrr,qa
(3r), rAe Beilflquua p - nporycxaHue HpyroBoro roJrflpl{3aropa, paBnoe
0,32 (nenuuuna 0" - otrpeAeJr.flercfl ycJloBl4err' sro curHar ua_rruat^orpa{a
(n m/c) paBeH uc-ur "p, 13'-+0, t. e. 6":2;. Cornauro. (19J,-(20) uu-
rerpr{poBaHrle tro rleurpaJrE,Irofi ra rpaenoft eouaM 4aer $s :7,265 /r, 3" :
:1,207 1r, rax qro 

13 
: 0,335.

TaH Xan NIaII{I4TOIpaS upOr.ranOgI{T aBTOMaTUqeCHyIO HO}ItreHCaIII{m 3a

rraMeHeur{.fl uo.nnofi ,ore"crr"rrocrw Ll2pJg * 3r-, AJr.E cl{ruaJra 6 cyrqectnen-
Eyxl poJIL 6yget lrrparl, roJlblto orl{omel1l{e 3c/3r. Cor1acno (28) uaueueuue
cr{rHaJra Lra-aa paauofi ancruunqul{ Ha E- r'r W-xpa.rlx AI{cKa 6y4er

A6 _ A(u"-ur_) r p I or" _ licl
d - uc-uL 2+pL rL -Tl (29)

I4a 4anu6x, flpIrBeAeHHLIx Ha prc. 18, cJreAyer' 'tto LIIIo o6uuno (upr
z { 656) "e 

opeo6c"o4nt 0,02, tir sro n'ropoft srreu B (29) 6yaet^{10-nt
ooi*orur,y ,rurr6oou-rft clmnan paCcoIJIaCoBaI{I{fl 6 ue upeeocxoAl{T 200 u/c,
coorrercruyroquft $uxtnnntrft crrua.n 6y4et ne 6o.rree 0,06 rr/c, qro trpeue-
,6pexnrto uo cpanieur{Io c a}ItrJruty4oft cxopocrll 160*-uynrcaquft.

flepnrrfi qJrer.r B (29) rrorxer r{rparb rJIaBrlyrc poJlr,, rar( Har( oH cBflaau r{e-

uocpeficrneuHo c pa3Hocrr,ro cxopocrefi na E- ll W-xpaax (cxopoctr, Fra

or(Barope uo : 2,03 Hnr/c).
Ilpeue6perar aSSeHrou AussepeuqrraJrbrroro Bparqerrlr.E (c.ruraa, slo

Co.uuqe uplquara, na1 rBepAoe reJro c yrronofi cr{opocrbro o : const) ,

t\{br r{r{eer{ U: rtrll IAe r - paccToflIllle 4anuoft roqKfl troBepxHocTr{ oT ocr{

BpaqeHrr.n. Cnopoc:rl BAoJrb ryrla speHl'Ifi ecrr, ull : u sin l' : urlr : uoa,

rAe 1,, - 4orrota, orcql{Tr,IBaeNlafl or IIeI.IrpaJILHolo MeplIAI{aEa, r' -
: p cos g - pacgro.Eqge Or OCrr BpaqeHr{fi B frJrocnoc1r,r _r.rao6parrtegl[fi
Connqa,'p r,p - IIoJI.fIpHbIe HoOpAI,IHarLr s aroft trJIoCHoCTlI. !,OuyCruru tax-
?I{e, qTo lra-aa' 4u{{epeuqrlanuuoft aHctr.ruHl{l1l{ BAOJIb E - W-iranpaBJlel{llfi
rrrrrerrcr4BHocrb otrpeAe ilflercrr {oprrylofi

r @) : v (p) (1 | kr), (30)

rAe ? (p) - aaHou rrorerlHeurlfl [r'n ?"5124 cor'nacno (7)'
TaH naH rlbr lIN{eeM AeJro co cHopocr.rlllrl, BBBerrIeHHLr}IlI tro qelrrpaJrr,Hol4

(c) u xpaerofi (L) o6lacrag, ro Nrr{ Ao.rririrrbr r,rgrerpupoBarb c}topocrb u1 tro

stuM o6JIacrrnr, crrlraa 1 (r) neconor,l (lyrrHqueft. Peaylrtarll llHrerpl{poBa-
rrn.E cJleAyer paBAe,III{rb na $6 lt $1,, crr. (tg) , (20). Tax, gla uc HafiAerI rIocJIe

IIHTeIpIIp oBaHurl BLIPaIIieHlIe

-l- /:p cos q,) p2 cos rp d,p d,q : - 0,013kl#l'- ,
i.lc

(31)

u aHaroruqnr,nt o6paaoll u1, : -k'0,265fiuoIslZJv' 
IoAcrauran croAa aHa-

qeHr{-rl 3c : I,265 Io n Sr, : L,207 Io, rrafi4err

uc: -0,106A'uo, 
z:r : -0,346ku0, 

uc - ur:0,240tn0' (32)

c nor,roqr,ro (30) k rrolriHo Ebrpasrrrb B eAlrHI{IIax LIlIo. N'Irr lrlreeu.upu
r : | 1\\. j 0'+ k) ,t "pit r:'*1. Ia - (1 - A), roororly k =: LIl2Io'
npr"r*iul uo': zosb or/c,'.roly,I'trl oruil6ny cr(opocrrl (n rr/c)

A6 : A (uc - ut) :243 LIIIo (xrlc). (33)

Trau[sgr,re uau6onr,rulre BHaqeuufl LIlIo, HaH BrrAHo rr3 plrc' 18, coctaa'nr-

IOT N 0,02 (yTpon, , u"rapor) ,urO 4aet BtroJII{e saNIeTHyIO BeluquHy - 5 *tlC'

30
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uc:- +- \ \ r(p)(l
dCd.)

00



cpaBHlrr{yrc c BeJrr4rrrrHofi e}r{eAHeBHoro Apefi{a. Sasucl,rrrocrb ororo arxro-
cSepnoro 4pefi{a or BpeMeHr{ olpeAeJI.Eerc.E qeJrr{KoN{ BeJrr,rrrr4}rar{r{ A1//0
ar{nrrptrqecrtrax rpa{lrxoB Ha pr{c. 18, r(oropbre npeAcraBJrflror rroHoro}rHo
y6unaroque $ynxquu BpeMer{r4.

,(tr ruacnerrrrr BlrurrrIr.fl Droro 4peI,iSa Mr,r BaMeHrTJrr,r Bo Bcerr HarrreM p.EAy
ua6rro4erurfi Saxnruecxlr na6nro4aelrrrfi 4peli$ 6 (usu.) na 4pefift 6(A8)
(a4ecs AD oBHaqaer arlrocSepuyro encrranxqlrro) couracno (33), xoropnrfi
o6ycnonneu r{eJrr{Ho}r rpaArreHTor\{ flpr{ocrr4 rro Arrcny Connqa, r{ B&Ter\l

c rroJIyqeHHr,IM TaKI{rr o6paaolt HOBEIM p.EAor{ BblrroJlHrrJrrr Bcro Ty }rie cBeprKy
AaHHT,IX MeTOAONI HaJIO]r{eHIlI-fl 3IIOX, I(OTOpag 6lrna BbrrroJI}IeHa c oplrII{HaJIb-
urrilrra 4auubrr,rlr; r. e. cHaqaJra r4cr(JrroqaJrca napa6otu.recnufi Apefi{ P (t)
(otge;rr,no AJIfl Ao[oJlyAeurroro r{ trocJretroJryAeHrroro Bperreur{ na6,nrogenr,rfi) ;
Barei\{ HaxoAraJrr{cb paBHocrrr (<na6uro4enr4.ED rfr{Hyc uapa6onuuecnufi ApefiS
6 (AA) - P (t) rr npordaBo4r.rJrocb rraJrolr{err{e atrox c reprroAor{ 160m 4.nn
r(alr{Aoro roAa r{B nnru (c 1974 no 1978 r.). B peay,nrrare Mbr, r{an r{ cJreAo-
BaJro omrrAarl, rroJryqr.urr,r ex{eroArryrc JIo)r{Hyro [eprroAuqHocrb AO (AA),
AJrfl Roropoft cpe4uue ar{rrJluryAbr ,4 (AA) u draau Maftcr{rryrra 7 (A0) upu-
BeAeHr,I n ra6n. 6. Sgecr A (LIlIo) - alrnJrr{ryAa a{$exra Dxcrrrr{HrIr{u
B orHocr4TeJrbnr;rx eAr4Hr,rqax. Tau lr{e AaroTc.E ua6nro4aenrbre al{nJrrary4rr u Sa-
sn (4rr $axruuecxlrx 4pefi$oa) .4 (nsru.) ra 7 (uarr.) cor,nacuo [9].

Ta 6.nr.rua 6

Oafi Turrccliue ra6rroAenug

A, Mlc ?(flBM.), UT

1974
1975
1976
1977

1978

23h4ftl
23 42
23 50
qa It

23 35

1 ,60
1,15
0, 59

0 ,96
0,60

23h36m

23 49
00 04
00 32
01 22

(Daar1 f (AE) , BbrqrrcJreurrbre Arrfl MaccrrBoB 197 4-1978 rr. , tromaaarrbtr
r(pecrrrr(aMr,r ta puc. 7.

Cpanneuue aMtrJrI4TyA Jrolr(Hr,Ix clarHaJroB lr ua6ruogaeMbrx troxaBbrBaerr.
qro trepBbre trprrM-epuo lra trop.fiAon BeJrr4qr{Hbr MeHbrrre BTopbrx. Calroe rJraB-.
Eoe - aro ro, uro Saxmuecxue Saarr Mar(cr.rMyMoa 7 (zsrrr.) (UT) uoxaarrna-
ror trporpeccrasurrfi Apefi6 (cnr. prac. 7) or ro4a H roAy, rorAa Kar( Brraqenlrfl
? (AA) tre rronagbrBar)r rar(oro 4peft{a, rpyuulrpyrcr, BoBJre BHaqeHr,r.E

- -20m, ran sro s 1977-7978 rr. o6a suaqeur.E 71ea1 ra ? (lrarrr.) Eaxo-
Afrtcfr. rrorrrn e anrra$aae, Taxuru o6paaoru, Mbr rrp[xoArrr{ n BbrBoAy, qro.
tl60--nepuoAurrrrocrb He Morfier 6rrrn upranncana a{{exry 4u{{epenqnannnoft
aruocSepuoft ar(crr{HHqr{rr.

B ro me Bper{s paccMorpeHlre a{$exra arrlroc{epuofr axcruuxqrrr4 cJry)r(ur'
xopoull{M trprrMepoM roro, qro rcsxlrft peryJr.EpHbrft nso AH.E B 4enr 4pefi{
ctrfHaJla o6.aaau BbrSBarb Jrolr{Hbre uepfioAuqHocrrl, HparHbre cyrna]I, T. 0.
ZLnlnt,, m : 1,2; . , ., B qacruocrr4, 160.-nepuo4nrrro6ru (* : g). Ognano
trPII HAJII{qUIT TAKOIO POAA 966EKTA, AMtrJII{TYAI{ IIJII{ ITOHI{EHTPAqIII4 MOq,HO-
crl( B ctreHTpe AoJI)r{HbI tror(aSr,rBarb cl{cTeMaruqecKl,rft xop\ c nl, qero, Harplr-
Mep, ue ua6nrogaercfl. Arrfr. -744, 160 u 180--repuoAtrnuocreft, 6y4t our o6y-
CJIoBJIeELI_ Tafioro poAa cIIoTeMaTIIqecHunI 4pefi{oru: oTuorrrer{rr.E aMtrJrrrTyA.

IoI3r !4!: (?4!ll0), 160n (24t,.19) rr t80m (Z4t-lB), o6paayror rporopquIo
0,35 : 0,58 :0,41 (grn AaHEbrx 10ZB r.;, ,o"4a nu* ar" o46enru hA ,u*u"
}I(e trponopqrr.E ecrr, 0,085 : 0,77 :0,76, r. e. ror(aabrBaer, r(ax r{ o)nr4AaJlocb,
crrcreMarr{qecrufi xog. 3ro raxxe .aBJI.sercx AorroJrr{r4TeJrbubrM cBrrAereJrb-
crBoM roro, qro 160m-xone6aHrre r{Meer coluequyro uprrpoAy.

5.4., ?Ianrepeuua cftopocrr{ rro 'reJrJryprr.recrofi ,rrrr. Italt orMeqaJrocb
rrrure (u. 1), rasnreperulfl cnopocrlr uporb4arcrr Ha Anoftnom n.larnrarorpa{e,

7,6.t0 4 | o,ts
6,0.10-4 | o, rs
3,2. Lo-4 | o, os
2,8.10-1 | o,oz
4,5.10-4 | o,tt
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Pnc. 19. Cparnurrre cfier(rpoB .\ronluocrl'I n patloue 1GOm-neplro4llqflocrr'I

o - ITo rl3r\repeHrrErr B coJrr{errHoit.;r[nlrn (1974-1980 rr.), 6 - IIo Iti]NrepeHIIfirr B TeJlJrypllqecHrlx flffHrrflx
(197i-197C rr.)

troBBOJIflrOqeM llell{cTpl{poBarb , clIIHaJI CHopOCTI{ OAHOBpeN'IeHIlO B COJIHeq-

HOft r.{ Te[[ypUtIeCHOft ilL{HUfl\, qTO OrIeHE, Ba}I{fiO AJl-g BIJ.SBJ]eHI{fl BCeX BO3-

Molnrlbrx omrl6on (Hpoue rex, ]ioropbre cBflBaHbr c HeroqHocrr,Io rI{AI{poBaHr{fl

[41). Iloororry Haqlrrrarr c 1974 r. ]ra oArro\r I{B RarraJroB BCerAa BeJracb Barrl{cb

c1opocrr[ rro reilJlyprrqecHofi Jrlrrlrlu, Ba ucxrloseHr{er{ Tex Al{efir ltolAa rrJrr{

rrpoBOAr{Jrr{cb oA}roBper{e}Il{ble uBNIepeHIIfl na o6or,rx dlorouetpax [o oAHoft

u rorl ilte CO;rHesHOft IuHLIu, LIJII,I rrpOBOAI,IJIIICr I{SNIepeHlIfi 4lr{$epeuql{aJlb-
Hofr flpnocru LIII (".3). I4srrepeuua s 1974-7975 rr. n qacrrlqllo s 1976 r.
rrpoBoAr{Jrr{cb tro irI{ErIr{ BoAflHbtx rlapoB 15901 ,5 A. I4ayueur're orl{x sarlrlceft
rIoHaBaJIo, qro B oTJII{qI{e or coJrI.IeqHofi Jtltlttlu CHopocrE, s },5901 ,5 ue noxaaa-
Jra cr(oJrE,no-Hu6yAb aai\lerr'Ioii rrepI'IoAuqroctl'r oHo.no 160*. Buecre c reM
6r,rro orlreqerro, qro rtouTyp aroit ruHI,Iu rIcrIbITLIBaer cyqecrBeHrrrre r{3N{el{e-

Hr{fl B TeqeHue AHfl, BtrISBaHIIbIe BapI'IaqlI-fl[IU COAepTI{aHlIf BOAflHLIX [apOB
B arrroc(bepe. lloar.omy HasuHa.E c 7976 r. Bce rrsr{epe}rrrfi 6u,nu c4e;raulr tro
JrrrHrrrr fu6879 A, cltrsuoft I,I cra6rlJrbHoft .nI'ruur'r Or.

3a uepuo4 1975-1980 rr. rra6JrroAeHr,r-rr B Drrrx AByx reJrJlyprsecnl{x JrLr-

rrsfix cAeJrar.rli B rerreH[e 110 4rrefi, Bcero 619h' Oquu uB pe3yJlbraroB -
ycpeAuerlnblii cIIeRrp 39 aanuceii c AJIIITeJIbI{ocrblo >6h - rIoI(aBaII Ha

pI,Ic. 5, u ero orJrlrqr{e or crrenTpa conr.reqnoft JruIrLrI{ cJry}fir{T oAIlIrM r{3 Ba}It-
r{trrx cBrrAereJrbcrB coJrl{eqHlix Hone6aulrfi c nepl{oAaNlll oKoJIo 160m.

Ftam ra Alrfl Co.[Heqgoft rruHlrl,I, AJLrI TeJIJIypuseCHux nlIuI,rfi 6rrn uponegen
cBepxrorrnl,Ifi uoucx reprroArlrlHocrefi c AP : 0T001 n paftoue 160*; pesynr-
TaT rrolta3aH I.Ia pI{C. L9,6; l.uguo, aITo Banllcll B aTMoc{epnoft.nrtnuu ne

.Aaror Kanoro-;rn6o Aor\rlrrJrrpylolllero frI,IHa N{oqnocrr{ c A > 0,4 tttlc, B- or{rl{:
,n" o, colrHerlHoft JrI{HI{II (puc. 19, a), rAe flBHo BLIAeJIfleTcfl treplloq 160n,010
c AByNrfl careJrJrr{ral,ru, o6ycnon.rreHr.rbrl{r{ roAIlqHoii peryJlflpyocrl;Io rra6Jlro-
genlrfi (96% ncex uertepennft cAerraHo B I{I.IrepBaJre 11 .03-24.10):

I t 1 __ 1 f' =_1___=_. (84)
15tr,.r, 161 - 160*p10 

: 160,,,010 ,160-p5, - 365d 
' \- '

a,

d



(3aueruu, oAHaHo' qTo He*oroprre snyHryaqrrr{ cr{rr{aJra r aruoc{epuoft
JrrrHrrrr r{oryr 6r,rm 

.o6ycnoBrreHLr {ls{epeuquaJrbHbrMr4 (q."rp/*put)-6;il-
Tyaqr{.frMr{ flpKocTr{ cOrUqa (cu. n.3) , u,ro l{o}r{er Br,r3Bar6 tro.trBrreHr{e SaMer-noft uorqnocrrr o*oJro 160m 4anre no aroft !rm,r4\r ,ro, uo"poc rpe6yer cue-
Uuarb-rloro pacclrorpeHfin, c]\r. TaHlie n. 1l).

5.5. Bnr,r.srure [pefiOor c[rrrarra rr rrx rrcr(JrrcqeHr{e. Fleo6xoqlruocr], yAa-
JreHr4.s r{eAJreHrrbrx gpefi{on c nol\.rorrlbro uapa60,r r{Jrr4 r{rrbrrr cuoco60ru (r.'e.
rrpeABaprrreJrbHafl HI{3Korracroruaa surrrparIr4.fl Aarinr,rx) cJreAyer r{3 rrpocro-
ro.paccr'rorper{rr.fr. Aunrnry4a (uo.nuoe r{3N{eFIeHr{e uc - ur 3a Bper\{.fr Salr{-
cr'l) lpefi{a r{eH.serc.rl oro AH.II Ito Ar'rrc; r{}rorAa orra r{o}r{er cooraBJr.rrrr, Bcero
-20 mlc sa 5h, rrrrorAa -bO *rlc sa Bh lrrorOo"i-ru up.t+r, rpeHAr,r, Ha_6nro4arorca secuofi tr{ ocenEro, HorAa BeJTr{nrr r{Bn{eHer{r4.s noerrrrreft TeMtrepa-
Typbr r{ He oqeHb 6naronplrn:rrrrr ycJroBrrfl ocBeqe}rrr.rr qenocrara). A;"t;;il,qro nprr cBepr*e scex.Ea6nro4enuft Aarr'oro ro4a (y 

',ac 
B cpeAn"* -za+r)c treplloAoil{, cKa)r{er{, 160- gce Sarrucrr cKoMlerrcr4poBaJrr{ 
"uor 

rpe*4r,r (r. e.
HE AAJII,I UUXANOfi BOJIHITI HA PEsYJII,TITPYTOqEft XPUEOft) II JIIIIII6 OAHA SAfII{C6,
AJrr4reJrbgocrbro -3h lr c uo,nnofi aunnlrry40ft rpelrAa-50 rr/c, 1r; ;;"r";jracr. To_r4a orreBr{Arro, qro B r{rore r{br 6y4enruo'nrru'160."-s;[Hy c aMrrJrrrry-
Aoft -(501264)'2,67 : 0,50 vlc. Tanr,in o6paaom, nu"*u oAHa Batrr{cbc raHr{r{ (.-50 rvr/c) rpeHAoL{ cuoco6na Rarl suxrlrurryr'norry aMnJrr{ryAr,r,
cpanuuuor? c rrccJreAyeMr,ruu Hore6ar{r{.sr{rlr. Dro ecrecrl"rp odr""ro", ,prl
nlralrur,rft_peayJrrrar-Jrolr{Hyrc BoJrHy c nepr{oAoiu 160m, noryqengyrc [irr-MepgM ([7J, puc. 46 n 47) 6ea y4aneur4.a rperrAoB.

-flcuo, .rro Heo6xoAr4l{r,rM ycJIoBr{eM ycrrerxuofo [or4clta neprao4uuuocreft
C AMIJII{TY4AIIU { 1 Nr/C ,EBJI,flETCfi IIPEABAPIITEJI'I{OE YAAJIEHI{E TPEHAOB;
B 3TOM Cryqae oErrrAaer4r,re a{sgmrr or HecHor{treHcr{poBaHHor* ,parr4O, 6ygy,a 5-10 pa, MeHr,,,e, r. e. < (0,05 -:- 0,10) rulc. Odoo ;u*e B aroM cJryqae
BoBMolI{Ho, sTo otlpeAeJleHFroe HoJrl{trecrBo aaunoeft [ocJre yAairerrr4.fl TperrAoB
AaAyr [recHol\{reH0r{poBaHr{bre (gpyr Rpyronr) nraxcnrryrrbr 

"Ha 
cBeprHe Bcero

Marepr4aJra c sr,r6pannrrrr [epr{oAoM (uanpuMep, 160-); o uo406uom cilyqae
ueo6xo4ul'ro oqelrr{rrr BepoflrFrocru raHor6 codurrr^, a"o u*orrryAy r{ cra-
T[cTuqecKyro BHaqr{}roctl. Oco6en}Io arlr o6cto-srerr,cTBa cJreAyer yq[TbrBarbrr cleqr{aJrbHo paccN{arpr4Barr,. HorAa peqb [AeT O trepr{oAe, oreui 6nuaxonrn 9-fi rapMorrr{Ke cyro^, rroc*oJrbny ua6nro4eulr" ilr;r;;BHyro cyroq,yro
peryJr.flpHo0Tr,, I'Ia qro, flp€BrrJr[,r-ro o6paularoT BrJrrr\{aHue ,(urruep t7i u apy-rrle oflnoHerrrbr [8, 44,49]. floeronry. .rro6r,r orAeJl,trb '$rnrrrr,or" 

BoJrH'r,
AaBaeNrbre ocra'roqH'brMr4 rpeHAa^rr4 (myrraIU,r) , or peaJrbHoro assexta (oo,rna
-160'"), Har( 0ro xoporro rraBecrrro na6.nro4arenil;;;;i;"rr"i, ,u.ra 1"g"r{rreercfl Tarufie cyToqua.fl peryJlrrpHocru), inerareJrr,Ho r{r{err, HeaaBr{crrNrbre
ua6,nroger,ra' B caMoe pasHoe BpeM.E AH.s, ,,puqeM c paBr,oo6paaur,rura (xaoru-qecxrr pacnpeAeJreunr,rlrr,r) TperrAaMr{. Barreiult, .rro- 66;rrsrrruo,u"ru Earrrr{x
na6nro4enl'rfi lrnrenno rar{oBa, rlocltoJrbxy oqeHrr r{acro ua6nro4eurr.fl cAeJralrbrI{JIII AO, ],IJII4 IIOCJIE IIOJIYAHfl (NO UOTO4NI,IL{ YCJIOBI{AU) ; UA TIHOTI4X SAII14C,EX
Ir^reroTc'fl rltpepblBbl s6ttwzv noJryAH.n (ue-aa o6naHoe r4Jrr{ rrepecrar,roBr(rr qe-
;rocrara). B r.rrore Mr,r r.rL{eer{ 6onee r.rnlr ^ryeIee cryuafinoe paclpeAeJrerrr{e
eannceft B rerrerrr4e cBeroBoro 4na (or -Q{n3gm 4o"-15rr30; uri i'prr"o_
o6pasulrun rpeuAaMr4, rrro cBoAr4T r( lrrrur{rIyx{y BJlrr.rrHr4e o"rurorrrur, (ueyla-leuurrx) rpeHAoB Ha peayJrr,rar rroucna coJrrreqrrbrx no.;re6anufi. 3ro uir"oaroorilusaer Harrr pflA Or Crau{opAcnr4x ua6nro4eulrfi, xoropr,re 60nee lulr MeHee
crrcTeh{arl{rrecKl{ AeJraloTcfl Bo nropofi rroJroBIrEe Alr'tr lr trooToMy crrJrbrree rroA-
BEP}I{EHbI BJII{flHIIIO TPEIIAOB U CYrOUrrOft PEIYJI.EPIIOCITT (A,rO AOJI}I{HO IIPI4BE-crl{, I{aflpr{Mep, H rlo.fiBJreHrrro sHaqr{TeJlblro 6o,nrruero qr{cJra (crauacrr,riecnra
axauzuux) [prKoB r{a cler(Tpe r{otrIHocrr{, qeM B npbrl{cnr4x ganunrx).

Hexo'ropr,re a{$exrrr, cBflBar.r,bre c uc*rroqeF,reu 4peft{a, paccMorpeHbrB Alrccepraqlrra .(lrrmrepa l7). Er,rno uoxagano, qro ,rcipyrerr.a;riurrft
crrrHaJr c treprroAorr -{$Qm }1 al\{nJrrlry40fi orono 7 MIC B, npr4rrqrme Mo)r{er
3ar'IacHI'IpoBarb r4crl4Hlrrrfi conEeslrufi curuan c aTr{trf [epr{oAolr -[r Mo]fier Aa]r{ecMeHr{rr, sHar( [ocJreAHero trpr4 o[peAeJreHrrorr coBnaAeuraz saa. Ero eqe paaroBoprrr o rpyAHocru o6uapyxeHlr.rl r{crlllHHoro coJrHerrgoro cr{rHaJra,,aon'6o-
JIee c neplloAoM, IroqTI{ colI3il{epr4MrJxf c cyTr(at{r4, rocRorbl{y n{HoIIIe r.rHcTpy_

2 ly'lan. Itprrlrcnoft o6cepnaroplrr, r. LXVI 33
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Moryr LIMerr,, Tar(rrrr o6paaolt, cocraBJlEroqlle, HparFIbIe CyTnalI, B SacrHo-
cru (l/r)d, Aair{e rrocire rICI{JrIoqeHIrfi rpeHAoB.

Ectecrrer.rno, qro ocraBlrlrlec-s (uoc.ne yAaJreIrI,Ifl rpeu4a) AoJIrorreprloAHbIe
rnyMrr I4 crrrlr€rJlr,r rrHCTpy[reHraJrbHoro (lrnu antoc{epnoro) ilpolloxo;IiAeIII,Ifi
MOIyT AaTb 3atferFrr,re []rHlr B crreHrpe ]rou,Hocrll ItoHHpeTIIoro lraccrlBa AaH-
Hr,rx, uoJryqel{HErx, cHaiI{e}I, B TeseHI{e l-4 lrlecn]qeB, rIplIYe}I alIUrIITyAa
Henoroprrrx I,rB HlIx t{oirier 6r,rrr, cpaeruruoii nnlr ;1aine 6onnue arIrrJrrITyAbI
rlcHollbrx coJrHerlHr,rx cl,rrrraJroB. 3ro uLr xopouo BHaeNI uB Irallux na6.lrroAe-
urafi: ua ctrenrpax orfie.Tlb]rrrrx .let, 1971t, 1975 u 1976 rr., Hpor{e nr'rHa 160t',

4Mlc
44 fz
/

-44
nu aT - ao-l .

. -l-75.'

o4t_/o
qzilz //f0':'000/

EplcyTCTByroT erqe IIeCKOJIt,Ito ApyIIIx II,II(0B [IoII{HocrI,I, IIHoI,qa 6o;ree clt,nr,-
HEIX, 90i\r 160r". I-IeCotrIHeIIHo, rITo l{el{oTopLle IIts III,IX qllcTo I,IHcTpyrreIITaJIL-

sofi lr/unlr aTlIoc{epnor,i upr,rpo4ur, IIeI{oTopbIc NIoIyr 6tt'rl csflsalrLl, IIa[pI,I-
r{ep, c ABrr?fiellpr.fln{Ll cyfleptpaHyJr (crl. er,rure) I,IJII{ c HecraqlIoHapHbIrII,I ItoJIe-

6anuxrru Colnqa (crr. n.4); ro;nr,Ho paccllorpeHue rfaa orlrx Ho.ne6aultfi Ha

rrporflirter.Irrrr HecHoJrE,Hrrx xiecflrleB rI Jrer rroallo;rqet o6oco6utr, lrrrerrno I{olre-
6anue 160"'.

Hyinno r.rl{erb B BI,{Ay raI(?Iie, rlro cpeAlreloAoBafi aIInJII,IryAa 160m-none6a-
IrLIfl, rIO-BI{AI{I{OIIy, CyrqecTBeHI{o lISlIeILfieTC-fI I1OI OT IOAa, rITO XO]lOmO BI{AHO

ua ra6,n. 4 (nueerCn Aa?I{C llel{oropafi KoIlpeJLtI{I,I.fI NIerItAy usnreHealr.snrt ,4

n ltpunry lr'Cranrfop4e). Sror nattinr,rii (taxT ue_6rrr yqreu dutrrreporr [7|
rrpr4 conocraBJreHl{I,I ItpbINIcr(rIx peByJrbrarov 1975 r. Co cTaH6opAcI{I'IrII'I^rla-
6"iro4enuarru n 1976 r.: ua ta6:.ir. 4lI pllc. 6 nlrgno, q1o a1{IIJII,ITYAa 160t",
Hofle6aHufl s 1976 r. 6rr,ua BFraaII{TeJrbrIo },IeIIbIrIe, qerl B ocr&JrlHr,Ie ro[br.
lI ecrtr cpaBr{rlrr, ar{nrrrlryAy BorrHhI 160't e cren'rpe 1976 r. 4la C'L'au$op4a
(nr,runcleuuort e [7], puc. 43) , paB]ryro -0,77 rttlc, c H_pbILIcHrIN{ sIIaqerIlIeM
A =: 0,36 M/c u aunnllry4oii -0,1'4 NI/c, nory-IeHHylo Illeppeporr u lp. [151
ua uepeo6pa6orrn cran{opAcr(rrx Aarrr-rblx 1976 r., ro NIoH{uo nplrfitl,r I{ BE;Bo*

Ay, qro rr aMrrJrr{TyALI, r,r d]aalr BOJTHLT 160'' e o6eI'IX o6cepoaropllfrx HaxoAr{-
Jrr{cE, TotAa B xoporuerl colJlacull, tlro AeN{oHcTprrpyeTcfl AaHHbIxIII ta6n, 4 n
pwc.20. (IIpu couocraBJrelrrlll -A (Hp) u,4 (C1) crleAyer I{N{erE, B BrIAy, qro
B cpeAr{err fro BceNr AByM alaccl{Barl AaHIILIx (ra6n. 4 w puc. B) otuomenue
,  (-Itp) lA (Cr);:2,5, r(yAa BxoAI'I'r {aHtop 1,68, nblTexaroqnft uB reorlerpl{-
secnui coo6panienltfi, crr. {opmyny (9)')

Bllr.snne rpeHAoB (n r,rx lrcnnroarer.rrlfl) I.Ia noucx AoJrro[epIroAHLIx rlyJrbca-
qlrii Connqa, i uacrnocrll c repl{o4ou 160-, AeraJIbI{o pacc^rorpel{o B^-[551.

Bmecro opr{r,r{r{aJlbHllx ar.ta.rcni.rfi uc - ut B lIarlr operreunoit pa1 (1974 -
1979 rr.) iroA"tuuoorllcb Hel{-oroprre {ynHrluu (anorouer{ra'.. ItocllHyc I'I Ap');
MOAgJIIIpOBaJICfl, raKpIilI o6paaou, paaroo6paaHLlli AHeBHofi 4pefit[ HaIIIeIo
CrrruaJIa, OrluqaIotrlllfiC.a ot rrapa6OlrltqeCHoIo; saTerl oH <$lt,nlrpooalCx>
C trON{oIItrbIO uapa6O;r. OKaaa.uool, rITo: 1) eCJIII rpeHALI (IpI{B.EBaHIJ)) It Hasa-
JraM Banr{cefi, ro n cler(Tpe rre rroflBJrflercfl I{rIr(aKrIx cyqecrBelrrlblx raprloHlln,
npaTHr,rx 1d, uro roBopIIT o cJlyqafiHol{ paCEpeAeJIeI{IIII Ha6[IOAeHuft s re'Ie-
Hr4e Arrfl; 2) ec:lut rperrALr (trpprB-flBarrllD 1{ rIoJryAIrIo, ro troflBJrflIorctl crrJrEIlble

CyTOtIHl,Ie IapMOHI{I(I'I, pa0Tylql{e' eCTeCTBeHHo' C poCTONI IIX UepI{OAa; OAHaKO,

eCrr n* Sr.rfrrponarE c IIorIoqbIO AByx uapa6ol , Ao I{ troCJIe [6JTyAI{E^(T. e.

BbrrroJrH-EJIHcb IIamII ycJIoBLIfl Sulstpaquu, C0op[IyII{poBa}IIILIe e u.2), ro
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Puc. 20. Peayrr,rnpyroqrle HIII-
nue llr{t}epenqtrarr,iroii c}io}ro-
orr.r Conurla corJracrro ua6rio;1e-
Ilrlfilr, BbIIroJlrrerrHbrt\I I 1976 r.
n Cranrlop4e (a) r.r e I{pnrrcnoii
o6cepraropurr (6)

CBcllcrr{a o0or{x pflAoB llalreperlltfi
rpolleaeHa c oAuHaHoBbIlI ]IeprloEorl,
paBubrrr toolooo. CilHycorrgbl illlo-
acAcHbr qepc;l roqnrt htcroAoll Itau-
xrcrrblrrrrx IrBaApaToB



MHOrue rapMorrEr(r,r ucqesJrr4, B sacrHocrr{ Ni B r.r g; 3) roaur.Eroqrrecfl trr[Hr{
Moqr{ocrl4 cytouuofi'cr(Ba}r{Eocrr4, nax I,I cJreAoBaJro ox{rrAarb, coorBercrByror
rosHo rreprroAar\r 241'lnt, r.. e. \ilfr nL : g uepuoa 160T000, a He {axr,{ue-cnn ua6nroAaeur,rfi P : 160T010. Bror a,rarra' y6e4ire.rrsuo Ao*a,brBaer,sro [epfioAprqHocrb_160T010, ee AoMrdHr{poBaHr{e r4 orflrrqr,re or (1ir1a ; ;;;;
AaHHbrx He Moryr 6r,rrr, o6yc,noBJrerlbr BJrr{flHr{eM rperrAoB lruporlegypoft ux
ucHrroqeHl'Ifl. (B t55l crporo [oltaaarro, qro rueroA HaJro]r{eHr4.s auox B rrpuu-qrrtre aHaJrofuqeH Bbrqr,rcJreHr{r0 ctreHrpa MoqHocrr{ {ypre-npeo6paaonaruenr.)

I4a pa6omr ,{umuepa [7] raxrxe ar"ly.r, uro nu6op {nrr:rpyroqero rroJrtr-
Houa cna6o BJrrr.fler rra pegyJrbrar: B rra[rr{x AaHr{brx igis r. uorrru 160- uo-
-sBJrrrerc-E e rro60M cilyqae - ecJrr{ 6parr, uapa60.ry (" : 2) rrra Hy6uuecxuft
troJrrrHor{ (Z:3). 11[, naxoneq, nara60ree naxroorm {axrom'anrflercrr ro, qro
B ,qaHHr{x, fioflyqeHHbrx na lomso]\{ rroJrroce, Ilepl{oAuqEocrr 160m o6napymlr_
Baerc.fr n rro60M cJryqae - c {urr,rpaquefi unu 

-6ea 
raxonofi (r. e. noo6qe 6eayAaJlerrrr.fl rpgTlop)r. npr4qeM trpaHruqecHu c rofi rxe canrot {aaofi , ,o*"r-

ry4or? (cu. [13, 161).
5.6. B;rusuue .cyroqHoii cxnamnocrra na6nrogenrafi. cpe4uaa aMtrJrrrryAa

AoJlrotreprlo4rll,rx (-l-3h) ronu (ruyur,r IrJIroc Boalroir{Hr,re peaJrbHbre r(oJre-
0aHufi uoluqa) Ha Harrll{x Banl{cflx trocJre yAaJrenrr.fl TperrAoB cocTaBJrtrer
-5 mlc. B uero4e HaJrolr{e'rr.fl Drrox, KorAa Becr, Marep"u" (y 

"u;-1b46n-;;7 .ner) cBepcrbrBaerc.rr c BaAaHlrbrM treprroAoM, cr(alr{eM c'" p : roo+orb,
olr{}rAaeMafl pesyJrr,rrrpy^roqa.fr aMrrrrr4ryAa crysaftutrx sorg AOJr}r{Ha 6r,rrl He6orrme -ilr{tt, = 0,.2 m,lc, rAe "1rr : (0,5 .n+any/zla{ = 846 _ qrrcrro
rraJroHtelrHl;Ix [eprroAoB c myMaMr4 AaHEoro BrraKa; IIpr[ arol\f cqrrTaeM, qro
Itry-Mbr (no;rnu) 4aunor? npemeun6ft trocJreAoBareJrr,Hocrr,r pactrpe4eJregr,r cJry-qafino oruocrrreJrr,rro HyJreBbrx Saa nepuo,4a p. Dra ,qar*';--yMoBbrx aMuJrrr-ryA xopoIIIo corJracyerc.fr c peByJrbraranrlr saxruqecKoro ffipocMorpaD rrepuo_guuuocrefi B Hecr(oJrr,Hrax nr,r6panur,rx o6racr.ax treprroAoB (c*. prc'. n i ru,rle ar\rrrJrr{TyAa 60rumr{HcrBa rrl4r(oB {0,2 u/c lr nztur, He$oropbre }rMerorA = 0,3 u/c). Orcroga_ cJreAyer, qro rrrr* MoqHocrrr AJrfi p': 160T010c aMrrJrr4ryAoft A :0,54v|c flBrrflerct{ pesyJrErarou necnyuafiro"o pu*p"ga-
Jrerrl{.E HuSnoqacrorrrbrx BOJrrr or}locr{reJrr,no {aa Sroro fieprro4a. 

-o4uo 
uaMrrorrrx cBrrAereJlbcrB B TI0JIEBy TaRoro BbrBoAa Molr{Ho Br{Aerb na pvc, 7;

SAecb rr.frTb rrocJreAHr{x ToqeH tro.EBrlrJrr4cl, rrocJre ny6,ruxaquw u\l, r4e uo rpe_
AbrAyn{r.M (ao 1979 r.) ua6.nro4errrr-flM n rtpr,r*y # cru"+1pg. oii"u'oorynJru
!p!*u",j35:,rl9ft perpeccur, SraHcnpyroqa.s BuaqeHrre repr{oAa z {aay *or.-oaruu' 1ti0T0t0 (crr. ranrxe 2al1 . 11n^nmax 3[I5m u Hurecrue crau4aprnofi
omra6nr'r B onpeAeJrerrrrrr cpeArreroguvrrofi {aar,r, gm u"po"rrrocrrr coynafi*ro"o
trorraAar{r4rr rroBr;rx tr.ETU TOrreH Ha Ty }r{e rrpflt{yro noryqaeM

P{(15m/80')6:2.104. (35)
Taxrarrr o6paso*, trepuoAtrqHocr' p : 160T010 ss'o re cnyvafina, r rpe-6yercx pemrrr', r,rrrreec Jrr{ o'a cor,eq,yro trpr4poAy ,ow ,rniercr <apre$iH-
TOM)' CB-f,3aHEbrM B AarrHoM cilyqa,e c cyrouuoft cnBa?fiEOCTbrO na6;rrogeuuft.

flo4oapeuue o (cyroquoru apresanr"r, ,prcyrcrByrorqeM B Hamr{x traMe_peHlltflX' BtrOJrHe paByMHO, rrocr(oJlbr{y BC.sKa.s {Szrixqux cucTeMartrqecRoro
troBeAeHrr.E rr30 AHfi B AeHb, na6rro4aeua.s c ((onHaMu)) cyroqHoft perynxpuo_
crtr, B trpuH-qutre-AoJrrr{Ha l4Merb rrrrtnrr MoqHocrlr Ha qacrorax, Kparlrr,rx cyT-naM, r. e. P :24nly,,rqe tn:1,2,8,. . . Bnv.nuve ,pr"lo, O"r"o p"u"_
cMOTpeEo r paa4. 5.5; BAeCb ocraEoBr{Mc.fl Ha crarracrrsecxofi 

"rop',oraBotrpoca, fiocr(ojrbny, Ran orMeqaer,{umruep [7], nexoropbre treproAtrquocru
Moryr Bosrrrlrnarb B ctrer(rpe B pesyJrbrare qucro crarrrcrEqecHzx $irynryaquft,trpuqeM nepuoABr, r(parHbre cyrnaM, Moryr ycltJll{Barbcfi B peayJrbrare oy-rosuoft cnBalr{Eocrrr (CC).

,Bnzsuue cc 4elroncrptrpyerc.E cooruorrerrrlre*r (r4) Melr{Ay pr= tz4+b0u Pz ? 1_48T36, a-ra*)ne rrarrurrrreM B crrelrpe, fipoMe p 
=,160il,clr;ff;truunfr. s6ilv.ev l44m (lll0 cyr)., 180m (ll}Zy{, 

",nr. 
pr.. 21. 5r;r 

-;r"r;;
paccMarpl4BaJrcg PasxoscxuM 'l2Ol, u 6rr.rro uonaaarro, qro Mrorne Jru1utur)IrofiBJrflI0qrecfi B ctrer(rpe (roryueHrroM rraJroErerrr4eM anox) z yloro"rroprro]que nu6paErroMy r(pureprrrc SrraqrrMocrrlr, MoryT ,6rrrn sucrurM rrpoAynroM

.JD
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Puc. 21. Tonna.s crpyr(rypa cler{rpa i\rorrr,rroorlr 4nQ{eperrqna.rr,noil cxopocrr'r s o6racrfi

fiepuotrot -744, 160r,r1B0m, Bbrrrrrcreuuoro no ua6lrc4errllflrl B mr:nul,l, )'5t24 A (l'974-
1980 rr.)
BepruHa.rsHrre rttHUI{ 

- 
ToqIIbIs 3[atI^HIIfl cyroqHblx ra]lxIoHI{I{ J\i 10, I I{ 8

CC uru (Ayxar,rr{) ApyILIx? peaJIbHLIx lIJllI JIoiItI{tIx, lltuuit (cu.u. 3). Perynap.-
rrocrE, ,rudrro4errfi (, 4arn oor acrexre CC) uoirie.r cr(aaarr,cfl na rouHoit
crpyltType 4annoft Jrr,rHr{rr, arro rroiliiro I,IcrIoJIbBoBarb AJIfl cy;ri4enuit o AoJrro-
trepuoA11qecr(o1r uBnreHeHI,rrr ycJroBllii na6rroAer'tr,rn (lrnlr rrBN[eIreHlII'I arIrIJrI{-

,y4o, 4ururoro Hone6anrta). Ilpurrepor\r rorrfiofi glpyllypbr rranrefi nr,rlrlru P',

flBrrflerctr nplrcyror-tsue cnyrur,rHos 160+019 tr 780'T024 Ha pl{c. 21 , csnaau'
IILIX TeI[ ]I{e COOTHOIxeHI{ell:

(160T019)-1 - (180T024)-L : (744AT00;-t. (36)

.(alee, I,IB aHaJII{Ba ttuurfi", BOBHI,I(aIOIqIIX [pI{ ]\IOAeJII{pOBaHIIII ]leryJlflp-
rofi CC (nce pea,trur{e fi&rrHbro BHyrpr{ na6trogarenbl{Llx (oHoI{>) aarrerlnlucr,
g6nst, a caul{ oKIIa I{N{9JII{ [paBL{Jrb}Ioe CyrorlHoe pacnpeAeJleulle) [20J, noJly-
qeHo, rrTo peaJtE,rran Jr\rLrlrfl -160* B cnel(Tpe cocrolrT ue -13 rrI4HoB 1I l{nleer

o6qyro uil.rpnr"y -0+62; oAHano crpyl{rypa JrI{HI{II upu naruer,i-pea.,tanofr,

CC 6oree rrporrh, c qeHrpaJIlHLItrI NI&ItcI{rtyNIor{ runpr'ruofr -Qrn613. 3to xo-
poIIIee Aor(a3aTeJrr,cTBo Toro, tITo, Hecl[oTp'r Ha 'flBIIo BbrpameHrlylo CC ua6;nro-

4enufi, ilOCJIeAHI,Ie AgJIaIOTC.E BCe-TaHlI BeCr,rIa HeperyJLfipHo B TeqeHI'Ie AIIfl'.
Tar( Han 6onee unu treuee xaorr{qecnrl pacfipeAeJrel{bl fro orHoIrIeI{lIIo It Nlecr-

r{ol{y noJry4uro (crr. u. 5.5). Pearr,uo- ua6rloAaer{afl JIIIHILa 160+010 B cnen-
rpe Bcex rrarrrdx lrarrepeur,rfi (1974-1980 rr.) 'rannre l{rleer norl}Iyrc rloJryrlr{-
pnuy -0i013 (cnr. ptr.c. 21), rr, rar{r{rr o6paBo}I, ee rxrrpulla rlo}Iier rleJrI{KoM

orrpeAeJrflTbcfl cnBairirrocrr,ro ua6nro4enlrfi (eclr,r ral{, To t{oitillo AeJrarr, Br,I-

eoA o6 oqerrE, nr,rcoxoii: nroHoxpollarllqHocrrl Ha6[roAael{olo Ho"ue6anr'rs

I 60T010).
Paccnrorptrlr 6o.nee BHrrtrareJrblro pl{c. 21 , t[,e [oI{aBaI{LI rI{HlI r\Iol{Hocrll

s6nrer,r 144irt' (10-a rapNroHI,IHa cyron) , 16gm (9-a) u 180'' (B-a raprrouuHa).
flpexrAe Bcero }raAo orilrerrrrb, arro r{Lr B oAHOrr r{B Tpex cJryqn"" noo6rqe ne:r

II]II{OB) COOTBeTCTByIOIqIX TOqHo ATIITI _CyTOqIIbINI IapNIO]II{Ha}'I, pI Be3/Ie 3Ha-
qr{N,rLre rrIKI{ r{olqroorr- (2A'lo : 5,1;8,2 u 7,2 coornerc'r'nenuo) pacnoJIox(e-

ie;l,r cnpala or IleplloAoa 144, 160 u 180tn. Ba;HHO ycralloBl4lb, HaCRoJILHo

Blrarllri\{o llTo ctretqelll,Ic, -Q101 , yqr,rTlrBa.s, tITo BecE npelrenuofi p.sA AaH-
rrbrx oxBa'r'blBae'r ,-6 tet, ToqHee,27B3d.

,{nn aroro oilpeAeJrlrxl, c nanofr 'r'oalHocrE,ro onpeAeJlflercti Jtro6afl crarrl-
CTIIIIECHI,I SI,IAqIIMA-fl JII'III1Ifl B CtrEHTPE, I{JIII, I'IHAqE TOBOP'I, HAHOBA AOJ]iI{HA

6r,rrn ee pacserHa.Fl rxlrpl4Ha.
Ilycru I,INleercfl ueHotoprrfi Mol{oxporlarllqecxl{ft npoqecc c nepIIoAoII P0:

y (t) : y0 sin (2ntlPo). Torqa Ilprr rraJrolr{eHr,rr,r Bnox c Hanr{Nr-rrr{6o 4octatou-
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Ho 6ru,Kr4r[ rreprroAoM P : p o + Ap pe'yJrbrr,rpyroqarr npr4Ba.E 6yger lrmerr,nu4 (arra;rorr{qHoe Bhrpa}r{eHr,re [oJryqeHo "n tZt)'r --'-- --r--

Ir

lt (r):#E si,r 
l2n (* + *+:)l =#;rJ'.,, Lr, (, + *)ju,:ii:1 

0

'' Po 
sir, l2n (* + NLP \l ^'- /- n/aP \- yo -iNaF I \ , 2pu J srn (JI _?bJ . (37)

3o."?r$u11r .peaynr,rnpyroqeft npneofi y (.z) nsrrenflercr{ or 0 4o 1 , N :
- Ltro, t'Le L _ rroJrlrarr AJrr4r.ra npeuenu6ro pn4a, Iy'Aplpo< l.Ila (37) BuA{g, g11o^{aaa "o"vn[""ot cpe4ueft npnnoft nplr cgw.e AprraMerr.aercrr rua NLpl2p61 & &rrrrJrr4ry4a yueusrruer".u ua {anrop

,, 
- 

in Po 1IVAP
'l : ,; : mAP sln l;- , (38)

\?T:::.!"" croAa qrrcrreHr{bre BHarreHr,rr po : 160,}01, L: ZlBBd, N :=A-'tU1,40, noil.yalaeu A,ir.fi trauero c,rlyrra.E t1 :0,5 nprr Ap = 0T005 ir,,1 =:= 0 n.x LP := 0,I008, r. 
_ 
e. .rory-rprr.ra Jrrrrrlrrr cocraBr.ser ,-0,1010,uro xopomo coorBercmyer' {axr,rqec*,n ira6nro4aenroft urupune (puc.' 21)"a raHlrie peByrrbrary pa.rHoncnoro [20].

_ rr I'rrore npr4x.Ar{M n BBrBoAy, rlTO OTrr{qpre rpex nnulrfi rra pl{c. 27 0t 144,1ti0, l80tn HeJr6B-E rrpr{u{carb HeAocraroqrroa{y pa,pe,rer{r,rro orer(Tpa r,.r, He-COtr'HEIII{O, ITBTIEIETC'd 3]IAqIIIIITII{. BCE rPU IIITTII4IT CX{EqEHbI B OAHY I4 TY iI{EcTopolry; KpoMe roro, SIIaqeHI'Ls IleprloAoB? coorBercrByroqrle r,raHcLIAryrIaN{,Pr: 14t41gg7, P : 160T010 , b;: tgOryOtg, c 6orsruofr roqHocrbro
trOAIIUH,SIOTCfl COOTHOIUEHI4IO

1T
190'n,013 l44om,O

orcro4a cJreAyer, rro 4ri rra rrrrx .EBJrflrorc.E careJrJruraMr.r rperbero; ucxo-
Afi frB aMtrjllrryA rpex Jrrr*trlt (A.=0rl!; 0,b4 u o,4g rtrlc coirsercrrenuo),
sanilIoqaeM, qro pearrnrrft uran 160T010. ,(anee, orMeqaeM, qro oruomeEu.EaMI.TTryA careJrJrrrroR r(_ aMtrJrr,rryqe rrw:a:ar-. p : 160T010 paaurr _0,68 r
-0,91, B cpeArreM 

-0,77_, sro 6JrroB.(o * ,run""rrb,S0, 
"""vqegEoMy 

B Mo_
AOJIbIIT'IX BblqtrCJlerrr[fix [20] grs Cryqafl peanrnoft cnBarr(HooTtr Eamlrx
na6nro4enufi.

?Itan, pacqetrJre'rre ocuoa,oft lrfi.u,nu 160T010 na careJrJrurbr (pnc.2l) -Aor(asareJrbcrBo flBHO trpucyrcrByrorqeft B rramr{x ,4aHrrbrx cc, ria xoropoft
ocrroBauo trpeAoorepexreHr{_e Hexoropbrx aBropoB [7, gl npours corueq;{oftrrnreptrperaqr{rr treptro1a p.

ugraro n,me 6r,rro uoxaBarro, qro trepuoAr,rrrHocrr 160T010 ue noxer6rrtr crarzcruqec*,,M <apre$anrorrr-"ro o'a .fiB,o cyqecTByer B Aarr,brxc Br,rcoHnM ypoBHeM AOCToB^epHocrn (2A, l-o: 8,2) ,, 
".rr"arroe, 

qro ee trepr{oA
sHaquMo orJltrqaerc.fl or 7lg cyr (crtr. n. 3 z pr".'ztl. Bgecr He Jrr{mEe raHEre-
trPUBECTIT trPOCTOE YTBEP'I{AEHIIE, UE tPE6YrcqEE AOITABATEJIrCTB: ECJItr B HAINUX

{:13t* trpucyrcrByer BraquMa.fl BoJrrra 160i010, ro B ctrenrpe (puc. 2l)
oo'flBareilEHo Aoillnubr tro.EBI{T6c.s gna iarerntrTa, Eecr(oJlbno MeHee BHaqtrM6Ierlt rrtr4errHo Ha trepr4oAax -144ry007 n _,1,90\013, cnr. (3g).

ral(rrM..oopa3oM, rputrJrer Ha puc. 21 ne apryMerrr B troJrbBy crarEcruqe-crrax apre{aTTgB, a cxopee, nao6opor, B troJrr,By Eecrarr{crr{secnoft uptrpoAtr
Jrlrgru4 160',1010.

lr-ea rpn- ir,'o,,u (cu. puc. 2l) c necnnra Bbrco*r{M ypoBHeM a*agrrMocrrr,
noo6lqe roBop.fl' TpyArro pemrrrb, Kafta.fl rra Hrrx rJraBHa.E rlr r{axr{e ee careJrJru-
Thr' yBepeHrrocrb B ToM, qro uMeEHo 160.,n010 - peaJrb,afl. ,,ut*U.fl, trona oc-rroBbrBaercf r{a AByx npr{repr4.sx, A t 2A, lo, z peay;rrrarax rr.5. OAuaro
MolnIIo rrpr{Becrl{ eqe onH^o rrrrTepecHoe AonaBareJrbcrBo B troJrbBy peaJrbHocrrr
rrMeHHo rrepr{oAa 160.,1010.

cuenrp ocqrarnaqrafi, troJryqeHHrrfi r cransopne (1g26-lgzg rr.), ranE(o
cogepmni BHaquMBre uraxra rnrorqnoc:rr,r, 6uuaxtre.ft rapMoEur(aM (ll}id, tilg);

I
-144^,W _

160m, 010 (3e)160In,010



Ta6.lruqa 7

HpbrM CraHoopA

IIepuoE, MtrH A, :tIlc 24',lo IIepIroA, nItrH A, :|Ilc 24'lo

0,34
0,54
0,49

r44,010
160,011
180,011

E ({/10)d. Tossr,re Brlaqeutrfi trx treprr,onoB, aMuJIurYl A v Eptrreptrfi 2A'lo
BMecre c auairoruqublMtr AaITELIMtr AJIfi }tpuua trptrBeAeubr s ta6r. 7.

BUguO, qTo BHaqeEI{f BCex rpex trepuo4oB, B IIpeAeJIax roqEOCTE, coBtra-

Aaror A;rs o6erax o6cepaatopuft. O4tano {aarr (rrrolrgqlu .UT rrancurnryrvra

cnopocrtr, orcqtrrblBaer,rue or ,atroxu 00h00t, 1.01 tg74 r.), snruucreEEble

Arrn cpeAHux BEarIeHuft IreprroAoB (fr: l!4?008, .fi-: 160P010, T; t'
: 180+012), onaannarorcr C;re4yro[umr: 01h19', 01h37- tr 02h10m l(rrf
Crar{opga, u 23h56-, 01n37m tr 00h48m ArE Hpnua (cootnepctnerEo ArIE
f;, i;'fr T). Tanuu o6paaorvr, rItrrtrL Itorre6auue 7i ua6lrogaetcr u Saaei

ABa Apyr[e, Tr, 72, upanruuecKr B uporyrao{a3e Ea AByx o6oepnatopunx,
UocItoJIbIty paBllooru MoMeIIroB AJI.E Etrx (ttprrrvr - Cranfiop4) paruu 83 u
82m coorseTgrBegEo. Eto ssrsercfi eqe onEtrM BalItEbrM apryMegToM B troirb-
sy: 1) peaJrbgocrtr none6agus 160f010; 2) ;roxtnoro rpoucxolltAeEuf treptro-

ios -724 r -180- (pvc,2l) HaIt careJrJlutos Hoile6asrs -160m. Ecreotgou-
EO, qTo trptr cBeprlte I,IBMspeEI,Ifr. o6eux o6Cepratopuft, paCOllaTptrBaeMblx

BMeCTe r(an oArra BpeMeHEafi trocJreAoBaTeJlbEoorb, ((BhI)fiUBOT)) fr. ycflrIfrTcfr
Jrtrmb oArro Hone6anrae t$OfOtO (pnc.2l), rapMogultu xe T1u Trawgure.,nt-
EO yMelrbInaTcfl.

Ilruoreaa [7, 8] o crarucrusecnou (nnu.auze CC) trpotrcxo]nAeHrur nepEoAa
460.,1010 B Eamr,rx ua6rrogenrarx 6rrna nogneprrryra rartxe ctrequaJlBEoMy
aEaJItrBy [tyyrur u np. [34] c ucrroJlbBoBarllleM rarvrepeuuft 4u{{epeuqravrruoft
(qeurp - Hpafi) uu{panpacuoi apHocrra Co,ruqa 6 (7IIt), o Horoprrx roBoptr-
JIocB B r. 3, cu. puc. t0 v. L7; s ctre1rpe Mar(cr4MaJrbEafi Moqgocrb fiogqeET-
pupyerog fiaK pa3 s6'rruau. 160m. Oguano trptr BaMeEe peaJlbgblx BefiuqtrE
6 (mI() ctyuafiurr,lru quojlaMtr trJIu const (teu calrrru- trpoBepfiercfi BJIuflEtre
ua6nmgarenBrlblx ((oHoIID Ha ctreltrp) uepro4ruuocrs 160* repfierca B EyMax.
?I uocnorsny: 1) TIIt-aafrfrcfr AeJIaJILIcb oAEoBpeMeHEo c EamtrMtr IIBMepeEtrfl-
Mtr cnopocri 1r. e. Birr{fiHtre (onolr)) [oJl]r1IIo 

-6rrtr IIpnMepEo o4uuanoeuru);
'2) ?Ift-zarrrepeErrfi o6peneuer* tpeu4aura, noAo6uuutr rpeEAaM y oltopooru;
3) ([urrrpaqtrfi rpeHAoB trporrBBoAflJlacb ran ]fie' nan tr y cnopooru, r. e. c rro-
MOIqrIO rapa6or,- CA6JIAH BbIBoA o ToM, qTo Etr pagtrpegeJleutre ((6_I(OE)), EE

rnaaucyrouuarr peryJl.Epuocrb na6nrogennft, nu trpoqeAypa,o6pa6otnn--ue
Mgryr flBJrErBcs upuqugaMtr uoss;1eurs 11op11oAtrrlgoorr -160m ur s .?IIt-

AaEEbrx lzit,33l, 'ilr n raauepeuvrfrx cltopocrtr.
Moxso 6rr;ro 6rr AyMarb, rlro trepfioA 160n ec5 pe3yJlbrar yope4gertrs

Aaurrbrx Ba 5m. ?Ianectro, qto 5--Holte6annn xopomo ua6nrO4arOr6fi B OUrEa-

JIe c1opocrtr or Boero Br{AuMore Ar{cfia Conuqa, [oaroMy, roo6qe DoBop-Et

OEtr MOIyT 6rrrr rpuuusoft senoroprrx 6ueurfi curgaJla DC - UL, B saCTEocItr
c trepr{oAaMr -160m 

:32 X 5m. Sror Rotrpoc HaMr pacoMarplrBaJlcfi s LZl,
u 6r1n troryqeu orprrrtrareJrbHrrft oreer. H rorvry nte 6rrno ycraHoBJlelro' qro

tro.flBJreurre 160m-{ryltryaquft Ha oprlrtrHaJrbnbrx aatrI[cfix He SaBIlotrT or rorot
AeJraercE o* yop"Atre"ne "r"oarri sa 5- rrJrrr, EIauptrMep, 3a- 0,8;.2; 2Y5.
(b uorro*ttort, naauuo4eficrBurl HeAaBno o6napymes'rrx ll2-l4l <<rno-

Bao"rr, 5*-xore6anafr> c AoJlrofieprao[HbrMtr ocqun;rxqurMtr cM. Ir. 8')--
5.7. Btrurrwre arnrocrfeprrblx ro.nn; a${enr ypaBuelltra BpeMeEII. He-

Itoropble aBropbl (clr. uauplaruep, 144,491) octrapl{BaJltr as'aseuue ranoro ap-
ryMerrra B troJrbay conHesHofi rrrrreptrperaqura 160m-,nore6artrfi, r(aft co_rJraclle

{ia rvrentry }tprrrtlortt, Ctan{opgom r IIrm gro Mr4n U.7J (ona' pr.o,4 u 8),yna-
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144,007
160 ,010
t8o ,013

0,29
0,27
0,L7

5,L
8,2
712

7r4
7,0
4,6



8brBa.fi Ea 6ruBocrb pa3rrocrtr AoJrror Me?xAy o6cepBaTopr[fMu n rleJroMy

ItrcJry treprroAoB P : 160.: firp - fu.r.o.r* :0,844P, ?rrp - fc, = 31904 P.
Orcroga BoBITI{Haer coo6paxenue, uro ra6rrogaenrrre craqnonapubre none6a-
rtrfi Moryr 6um, uponuleuneM Henoroporo rtrrra arMoc$epuux uotu. flogo-
spextre reu 6onee ycrrJrrrBaerc.E, qro treproA 6ruaon H (1/9)0.

Tlasecruo [54], .rro n arrrrqc{epe cyqecrByror cyroqgafl rr rroJrycyrorrHafl
BoJrHbr n Her(oTopbre rrx rapMoHuntr. ll xors. coBepIIIeHHo HetroH.flTEo, naH
Tal(ze BoJrHbr Moryr BbraBarb cucreMaruqecxme'{lyttTyaqrrrr curraJra uc - ut,
(nocrorrny uBMepeurr.E B trprruqrrtre AoJrIfiHbr 6rrrr cso6oArrLr or rarr(x o{{er-
ror: Ea6ilroAaercfl <CorrTqe oruoctrreJrbno Coruua>), ace_-ranrr aror Borlpoc
aacJryx(r(BaJr Eenoroporo paccMorpeur{.a? 'rrocr(oJrrHy na6;rro4aeurrft a{{enr
tryJlBcaqrm Coruqa trorrrtr Ha rparu cyqecrByroqrrx rexutrqecnux BoBMolK-
nocrefr (cpe4rrr aMtrJruryAa A : 0,54 M/c coorsercrByer L?," = 10-6 A).

B t4B] alraJrugrrpoBaJrr4ob raxue BoJIEbr c uctroJlbBoBauueM 6apouerpnuo-
cltux Aaurrbrx o6cepnaropuu flun gro Mugu; o6paqeuo BHtrMaEtre na Slynrya-
qufi AaBJreEtrfi c xapanrepubrMr[ BpeMer{aME 2,5-3h, r,r 6rrno naftgeno, uro
9-x rapuonrxa cyrorrucift rornr,r, ecJrlt oua tr trpucyrcrByer, ro rrMeer trpr[-
Mepro oAHy r ry lfie fraay neaaetrcrrMo or roAa (cyrouuaa r,r troilycyroqHae
BoJrrrBr rrptrJrtrBrroro rrrtra xapanreprrByrorcfl ranlr{e [ocrorrEcrBonr Saau [54]).
Orcyrcrnre roAuquoro gpefi{a y arlrocSepubrx BoJrH (r 4annou cryuae 9-ft
rapMourrnu) - rnanroe, qro orrtrqaer I{x or 160m-sorurr B Hamrrx uaMepe-
Er,I.flx cr(opocrtrr, uoraabrBaroqr{x trporpeccuBnrrfi 4pefi{ {aarr u,a 33- n ro4
(". 3).' fIor"rnraJlbroe BJItr.ffHIre aruoc{epnrrx BoJIrr trpoaHaJrrrar{poBaHo t481
ranrr(e c trptrBreqeuueM ypaBneurrfi BpeMerrtr. Cyrr eroro arraJrrraa B roM,
qro ecJrtr 160+010-ueptroAtrrrrrocrb - peayJrrrar rar(rrx aruoc{epnrrx (upu-
turnrrx) BoJIE, ro, crporo roBopfi, rax {aaa, a BMecre c reM r{ Sasa peracrpu-
pyeMoro 160--mone6autr.fl AoJIlnHrr cileAoBarb He cpeAneMy coilHeqnouy (UT),
a rrcrrruuoMy coJrrequoMy BpeMeIr f9 (rax paauocrb, To : fo - UT ecm
ypaBrreulre npenrequ). Tor4a. B urrrepBaJle 75.05-27.07, xorga. trpoAoJl)nlr-
reJrbrrocrb ucrrrurrbrx cyron 6orrme, qeM cpeAnux cyror( (4, > 0), rurr AoJr?fi-

+y lq6rrry4qTb tr9puoA lrecmorrbr(o 6ommufi ueu 160-, a B uurepBane 11.02 -15.05 pr 27,07-4.{1, RorAa A, < 0, AoJI)r(eH AoMlrutrpoBarb trepl(oA uecxo;rr:
Ito Merrbmrlfi seM 160-, rpnuelr arr4. orr(Jrorreurrfl or 160m AoJrlrilrbr 6rrrr
B trpeAeJrax or -0T025 Ao +0T025. Ognaxo cner(rpbr Moqrroorrr {aHruue-
cnux AaHEbrx,'BbrqucJreuurre AJr.n trrrrepBaJroB c Lt,- 0 u. Lt ( 0 (clr. [48]),
trorasailI4 AoMuuupoBauue treptrona 160T0{0 HeBaBtrcIrMo or sEar(a Af, uro
trportrBopeqnr <<aruoc$epnofi> rutroreBe,' osgaaHuoft c ypaBreutreM BpeMeflr,I u
arrvroc{epnuuu BoJrHaMr.

Oqenr cepBeBubrM apryMerrroM B uoJrbay peaJrbnocr?I rI uMeHEo coilHequoro
upoficxo]nAeutrr trepuoAuqEocru 160*,010 flpJrfiercfl ee o6uapyxeutre B AaE-
EbIx, trofiyqeuubrx ua IOfituoM rroJrroce 3eu;ru [13, 16]. Cyqeornenuo orilrma-
,rcb tro cBoeMy xapafirepy or Aaurrbrx ftprrua ra Crau{opga, err{ ua6rro4enux
troaBoJr.flror orBeprrryrb unu auaq[TeJrbrro ocna6lrrr trpamTuqecnrr Bce BoBr
pa)r(eHrI.fi, ocuoBaurrbre sa fianfix-Jru6o urrcaraMrrx ((BeMHbrx> {axropax, pac-
cMorpeuHbrx Bbrme, a rrMeHrro: a) nnunuura aurroc{epurrx BoJIH rlt a{{enta
ypaBHelrrrfl BpervreHrrr, 6) cyrouuoft cxsaEurocrn na6nro4enufi, r) nuuauuu
rpeEAoB.cr{ruaJra tr uporlegyprr ux {u.rmpaqtru, r) uoreuqraJlbuoM anaseuur
AoJrrorbrMecra na6nroleuus, A) uucrpyMerrraJrbuux ouru6rax, c) BillrfHutr
gla{{epeuquarnuoft arirlocsepnofi ancrunxquu.

6. O sanuculwocrrr aMtrJrrrrygu 160n-none6anufi
or Saarr nparileuua Co.nnqa

,[,;ra nuacueHr[.fi BoBMoxHofi aas[crrMocrr( aMuJlrlryAbr or {aarr BpaqeHI[E
Conuqa flrol 6uru r4crroJrraoBaur,r [Ba cuoco6a. B neprou (6oree rpy6oM,
Hor4a na6mogenrafi 6uno HeAocraroqno) nu6upaJrocb (onuo> uupunoft a 1/,

treprloAa Bparqeurr.E fI, a aareu, KorAa HorrrrrecrBo uauepenuft BoBpocJIo,-
a 1/o uepuofla BparrleHr{a. ,[nn ucxoAHoro troJlo]r(eHr(.fi aroro oHlra (g;ra neno-
topoft nasafiruoft arroxrr npaq,euua) trporrBBo[uJrocb EaJIoE(eHrro' Boex Buaqe-



.rlft all : uc - aL \rrfl.Ka)r(Aoro {aaonoro ulrrepBaJla (1/16 nepuo[a Hoile6alltrft
P) anx Bcero p.EAa lrauepeuuft (orcrorulux or llcxo[Horo Ha 27d m, rn :
:0, 1,2,. . .t.3ro gana.no cpeAnroro Hpr{ByIo ail : t (q) (q : nPlL6, n :
: 0, t, 2, . . .,1,5). Alrg atofi cpegneft npllrofi otrpeAeJlfliIacb MeroAoM
rratrMeHbrtrrrx KBaAparoB cl[Hycolll[a I4 ee aMtrJII{ryAa ,4.r. Sareu or(Ho cABr4ra-
Jrocb rra oAr{rr AeHb, n Bctr rpoqe[ypa roBrop.siracb cr{oBa (ncero t4 paa) no
ToMy )r(e pflAy Aanrrbrx, AaBa.E lrocJleAoBareJrbuocrb Ar, Ar, . . ., Ar* 3ra
trocJreAoBareJrbrrocrb cpeAr{r,rx HptrBbIx a il (q) AJLE oRHa rf uepro4a Bpaqe-
g.yrfi vr P : 160T005 uoxaaana Ha pl,rc. 22 (cw. [271) a;lg" orpear(a BpeMelrtr
L974-L977 rr. BslmrareJrbHoe ee paccMorper{ue tror(aabrBaer, qro KaK Blraqe-
Etr.E cnopocrr,r AJrfi Hefioropblx xapal(replrblx {aa (nanpranrep, nplr {aaax 0,6
n014), rax tr Bblcora MaKcr{MyMoB, aMtrJlrrryAr,r BoJIIT I( BecB nn4 nprooft upe-
TeptreBaror BaMerubre r{BMerreur{fi c Saaoft Bpan{e}rrlx. 3to o6cro.sreJlbcrBo
BtrepBble trocJlyx(trJlo ynaSarrr4eM Ha B0BMOII{EyIO SaBI4CIIMOCTb aMtrJII[TyAbI
rynrcaqraft or {aam Bpaqeullfl. 

:

Ha puc. 23 upeAcraBJleEa 3ra saBl{ctrMocrb aMtrJItrryA Lp, trocrpoeHEaE
ymaaauubrM BbrIrIe cloco6orrr c troMoqBro Aalrrrbrx trpeAbrAyqero ptrcyuna
(oxno : 1/a uepr,roga). Mt BrrAI{M, qro aMtrJItrryAa A* trBMeHEercfi c {aaoft
Bpaqeur(.r, trpr4qeM Ay,^ * - Ak,min 3 A,5l ulc, I{ srraql4MocTb sToro traMe-
uenus 2Alo-:3,9 (o : -10,13 ru/c). E66eKrr4BHoe paspertreHtre rroxasalro
ra prrc. 23 tr cocraBJr.ner 2710414: 6976 (uonuoe qtrcJlo raauepeu1fi :
:13928). Hecxo.nrno xy4mnft peayJlbrar tror(aBbrBaer nr,r6opxa c oHIroM 0,3 re-
ptroAa lI (2Alo:3,86, 2A 

=0,48wlc); ArIfl AByxcertopuoft nn6opru aua-
.ruMocm troryqaerc.E 6onrme: 2Alo :4,1" (A :0,44 u/c), no aro ecrecrBeg-
Eo, Tan KaK BAecb 6onrmee ycpe4neuue. Cnegyer orMer[Tb, qro trpeAcTaBJrerrtre
cunycoragoft AJr.E orAeJrburrx Saa trep?roAa (pnc. 22) oxaabrBaerc.E AoBoJIbIro
xoporrr{M, ran r(ax qrrcJlo (Dumepa HaxoAtrrcfi B lrpeAeilax ot t5 4o 35. florvrr-
Mo BoJrHbr c rreprroAoM 274 erqe r4Meerc.tr ueSonruas BoJrIra (2Alo < 3), noto-
pa.fi_cB.Esarra c MoAyJr.Eqr4er4 cHBaE(HoCrtr'C trepr4oAoM or(oJlo oArrcro Me9T$1:- f{ourrrxu o6uapyxrrm, raxr{M o6paaou BoJIHbr c treprao[oM 24,4 u 26+Lg
.(ueprao4rr, trpeAcnaaarrunre ,{,une [56]) uonaaanu cna6rre BoJrEbr c aMtrJrnry-
aoft.2Alo < 3. Boo6ure cJlegyer cr(aaarb, rlro trpu roAo6uoM rtrI,rponoM oKEe
(uo guauaaouy -reJrrrorpa{uuecrrax AoJrror ycpeAlreul{e a rla tepnoga coorBer-
crByer -0,6 D6, r. e. oHo 6ruano K _pa8Mepy orBepcrtr.E, KoTopoe MoAyJItr-
pyercfi B HartreM croco6e) Mbr BcerAa 6ynervr troJlyqarb BoJrHy r,I3-3a oqeub,rpy-
6oro ycpe4HeH[fl. 3ro cre4yer r{B rar(oro qtrcileuuoro arcllepuMer{Ta: rrptr
ooxpaHeHul[ cKBa]rffiocTrr r4 AJrlrrrbr oRoH MbI llepepactrpeAeJltrJltr XaOTtrqecHtr
qr{cJra r{B oAr{oro oxrlaBApyf,oe rar, uro6u yHtrrrro)r(r(Tr t60m-repnoglrqnocrb.
fi,arrrefturee ycpegueHrre, cAeJIauHoe EJIE noryqeEufl aMtrJII,IryAbr xan {ynn-
qru {asu (uplr nepuoAe BpaqeHr,t 27d), Bce paBHo trplrBoArrr K troflBJIeEtrIo
uexotopoft BoJIsLr, Ho ee BlraqrrMocrb 2A,lo se rpeBocxolrr 2,2 (tpn paqPo-
roeuuu, paBnoM 1/2 ueprao4a) u 2,8 Ar.E r{erbrpexcentopnoft nrr6opnn' 9ro
yxaarrnano ua ueo6xogr{Mocrb yBeJII4qeHu.f, qucila raauepenuft u 6o,ree pa{urlr-
poBarrroro tro4xo4a x o6pa6orre Marepl{aJra.

C eroft qeJlbro 6r,r.nr upnrvrelreH cJleAyrcrqnfi cuooo6. Ans fia)r(Aoro Alr.fi trB

cepalz 2664 $974-1979 m). 6r,rna nafiEeua MeroAoM rrar(Merrbrtrr{x RBa[paroB
Kocr{rrycor{Aa o treproAorvr P : t60T0t (otupanrxrob or EaqaJlrrofr euoxr
UT 00h00m, 1.01 L974 r.), r. e. oupe[eJlffJll(cb aMtrJItrryAbI 876 aoctrH]corrfi1
y[oBJrerBopfircrqtre ycJroBr{ro Mr4Hr,rMyMa

Xi : ) [ui (r) - B; cos (o")]', (40)

tfie ai (t) - or4enbrrlle r,ISMeperflrfl IIJrfl Aalrrloro AIIrr rr AJrfl N'IoMeI'IroB T :
: tr, tz,. ., 1.lr; ti - ti-t: 5-; Iy' -'rncno S''-roqeH no rccft [ocJreAo-
BareJrbrrocrr,r AaHllolo grn; ti - N,loNferrr, xpatrrl,rfi 5't l,t orc'Il,ITrrRaenrl,rfi or
Ha.ra;nrnofi aloxr,r; o)rl : (t - t,n) 2n11601101 .

Alrnrr,r'ry4r,r @yp r, e olp eAerrfIIorcfl co orIIoilIelrI.IrIN'IrI

A-4160,01 
-

) u, (t) sin (or)

) sinz (rot)
(41)

40
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Pne. 22. 3asr.{crlrocrb xpranoli cnopocrl,r (1974-1577 rr.), uory.rennoiir gra rrepr.roAa
160r;005, or Saar,r (A) npaqeuur Cornqa
BepruHarsunre areproqrtrl 

- 
y4Boenrrbre omlr6Hu (+o); [ogpo6Hee ctr. TcHcr

I

Puc, 23, Saelcr,nrocrr, alrnJrr.rryAbr ocqr.rJr-
Jrflqur,r c fleproAoilr 169n;010 or rpaau rpa-
rqenr,r.s Coluqa (nepr,ro4 rpaulelrul 7 :
-- 27+04)
Ha6JroEeHu.H BbrrroJrHer.rbr B 1974,-1,979 rr. Bep-
Tr,rHaJrbHas qepToqHa 

- 
yABocHHafr cpeArrEfr

our,rOHa. !,"rrrrra caurpuxonailHofi noJrociltr coor-
BeTCTByeT BCJTIITII4He ((OHHa)) ycpeAHellufl AaH-
Irbrx; IrJraBrrafl HpuBafi qcpcs ToqHr.r npoBeEeHa
(,oT pyH.t{))

t" AJrI4reJrr,EocrB, Itr (5-) ,4 (160,01)

[ 4r fo ?a.ru
F= /6oytu

4nlt

.)

.T
1777772 l;i
nsdzr t=6; (o

4r
"1"*rrt*

I coorBercrrenuo_Saabr q : arcrg (BlA). Taxrau o6paaou troJryrraercE pac-
upeAeJreEtre A u B Aflfl paarlrqurrx gneft (co cpe4rrarula rrrorrreurarurra rr) r cbor-
BercrBeHrro cpeArreHBaApartrqHoe orr(JroHerr[e 0;, T. e. floilyqaeM ra6rzqy ,co
CJIeIyIOIIIIMII AaEIIbIMI4 AJIE I(a]fiAoro Ar{ff :

.48
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Ha etoft craAI{Ir BoBMo)ttEo: {) uponecrr cpaBHeII11e geyx o6cepnaroptfi (Ctar-
6opn u Hpunn) 411fi Ka?fiAoro [gfl, tr B qacrgoortr BLIIItrcJItrrb l(pogc-HoppeJl'fi-
qril*r*]it *r**; 2) uaftru cpeArree tro rrro6oMy oKEy tr 3) rafttu otronrp

MOq,HOcrtr AJIfl ilro6oro Atratra3oHa treptro[oB f[.o1 (aauet[M' qro MoMeET to

Bbr6r[oaJrog qrrrfl P : t60T0t rax, qro6hr B cpeAlreM AJrr Bcero MaoctrBa

Ia O):. C aroft rocle4rleft qetrro AeirtrM fllex rr& AaHE_oe qEcJIo {aaonr,rx un-
TepBa.JIOB rL II trpotr3BoAl{M IIaJIOEteEtre BCOX Be;1trqUE B n ram4OM trErgpBaJle

&Hi;;;ru"o, " Vn"rorlr Bgga-,-trIotro-pquo,aJr'Horo rltrcily garvropennft .l[))
T. e. Haxo4rrM cpeAr{ee B : }NrBrl}Nrc (n uameu clyrlae 6uno rpuuato
; : [q. Hu*gou B 6ya"t otrpeA;nrrb uoq,uocts B ctrerrpe IrprMoro ]Peo6-
p"uou#"r-oyi; br Hamero pfi[a Aarrrrbrx ruIE otrpe4orleggoro II. ltan r
;;;;;;-r;ffi6;, Bbr6opxa siHubrx na6;rro4euuft (nnefi tr [,JrtrrelrbEooreft)
6yger rlrpaTb cyq,egrBegllyrc poJlb II BBSAIIT6 JIolItEhIe trtrIttr Moq,Hocrlit tr3-Ba

eXe[nesgocrr (cxnaxtuoortr), e5(e1.og]Iocrtr tr AJItrHbI e)fieAHeBEOro pfi[a.
lfus xoorpoJrf troflBJIeHI[E 3rl(x a{Senton c troMoqblo regeparopa cJIy-

satil;* ;;;# "^ 
ggNa Mbr trepeMemary ace 86 u Ap cryuaftunm o6paaou

tro orAeJIbItbrM AIrflM s ta6r. t*(arvrunutygat A w B 
'pq 

eroM-IroplrEpoBalrhr

;;ffi;q* >fr ; )82, nan u trepBo,axrarrb,bre aMtrrrrrryAbr B7r).-Sarerrr ran
)r(e Bbrrr1rcJlffJlcfi Ctrenrp Moq,Hocrl[ arfix cilyqatublx pac=trpe4e,lteqj{ft -Br* gilx

Tofo )fie AuatraBorra II, r 6trrr.r o6paaonauu paBIIocrE 1."7b,"^; Brnrs B aaBtr-

"r*orrr'or 
fL Cuenrp MorqHocrrr B (mlc) I^in-266 Aw.efr. (L974-L979 rr.) uo

,r*"oarr"* e Hpbllvry trpeAcraBJren w.a p]s:e' 24' OE rOHashrBaer ABa trtrHa

;;ffirg,,r 4o" 11, - 2*2 v fiz :2296. CyqecrBelrgo, rrro trEn Moqgo-

;;"--[; :' fiii 
"i*purr.Eerc.E, 

HecMorp* rra ro qro trepeMeltrEBa*tre 6nno

trpotrsBeAerro rrerbrpe-pa3a; B ro )ile BpeME trrrR fI2, 91ryfr He trcqeBaer, ro Ba-

MeTHo octa6rserC.fl trptr trepeMeltrI[Baggtr pa3llocteft. fila Bcex lIerslpex upo6

;;p6#;u"""---orotr trocrpoegbr paclpele;reuux,laarocr'eft Bru6n -
--Errn tro paarl4qHarrrr II n grauaaone ot 20,0 4o 30*0' 3ru pacr-p9l9l";
IrEE trO3BOJIIIJII( trOcrpol[rb AtraIpaMMy qacToT BorpeqaeMooTl[ paEEoOTetr

B";"-: d;;"i;;";; +dg a,ra*b"ua). ara AlrarpaMMa paanomeE B. rpepcrao'
JIferc.E rayccoBbrM pactrpeAeJleutroM co asaseufieM oo : 0,106 u/o' ran uto

omu6xa Ka)r(Aoro rllna B ctrenrpe Moqrrocrr[ Bua6ro = orl2',1' :0'0752. vlc'
r^e oo - cpeAEEfl "runpurrn"# 

omlr6xa og*oro r(s prgon,'(lra6n) rrr (rrru),

a6r, ,rprrrtra6 o6e omu6xu o[uga1oBbrrvrn. (SaruetfiM, qro ara Bertrqtr11a

trpaHrfiqecHrr coBrraAaer c seilriquuoft cpegrero BEaqeHEfi cp.eAllel{BaAp.artrq-

nift o-"0*u 6 : 0;0733, uaftgenuofi uB oAurlx roJlbno o^nyuafrunx paqqPeAg-

renuft.) Anrnnnty4m"*".tr*vilrrn, , n, 
"ytu 

Br : 0,385 '^8, 
:n9'3"80 Xl'

trpu Beruqtrue cpe4ueft aMtrJrrrryAbr icero pacupe[eJlellllfl bo: uil}l. v'r-
nJrorIeHI[.E or cpe4neft aMtrJllrryAhr cy'. B| : 0,228, Bz : 0'223' Itpu-
repur[ BrIaqrIMooTE oguOsennft B'lO frns.eTtrx 1114I(68 Moq,11ogrfl paBIIbI Btlo :

= 3,03, Brlo : 2,97. TatnLvr o6paaou, MancEMyM npn 27!2 sB}r*orcn, oo;
BI,IAtrMoMy,_peaJIbHbIM;(IIoqTtr))poaJIbHbIMMo)I(Ho,BtrAIIMo'cqI[TaTbEBTopoE
trtrK uplt fI, :22!6.--; 

tu"'r* o6paao*r, Mbr Molr(eM sa*Jlroql(rb' uro t) 6olee guqlubrft treptror
uailfeneEtrE aMrrJltrryAbr coBtragaer c treprogoM BpaqeutrE; 2) roa'rvroxtuo 

'
oyqectnyer u 6oree nopornuft- nepuog 2216 r,aueluelru.tr aMtrJlrryAhr'-"-lltr*""pt""", 

"U."*"-ut" 
, Ctq"6opfe (!976-1979 rr'), oxBarbrBalot L32

ffrE (B u'ra pum o,reoume, qeM B }tprruy)' OHr noesorrror ranlne troorpotrrb

ctre1rp M6rq,Eocrr[. Qrr ne IIoKaBbIBaeT ra4extsoft fiogqellTpaqtrI{ M6q,Eocrtr

[JIf , Orrpe[eJlerrrrbrx rrppr.roAoB, xors r[Meercfi B]I!^a?fieusuft run upr fI :
ItZygf'r*'ecre c AByM.E Apyrr{Mtr, ,,px26,5 $.279,8, Horopbro ra*}Ko BaMer-

trrbr r[ B rrameM "*"*tp" ,roqrnocrn (crnt. cneHtp MOqEocrI[ c 66;rrmnm 
-paape.;

*.";;; p"". Xj.'-ar, ,rr*r, neponrro, Bo3lrtrKaror B pe3yJlbrare 1v.esEft

ocuoBlroro treptroAa 2712 n repnofia IIl2 : 1316'

' Han6o.rree iamirrrft, uo-rra4uMoMy, peayJlbrar pacCMOTpeHIIfi Tor, qro MbI

uMeeM oArl' MaI(ctrMyM aMtrJrr[ryAbr nore6asuft s teqeuue o^Horo o6opota

Co.rnqa nonpyr ocu (uer cyqecrBellEbrx trtrKoB B ctrer(rpe Moq'IIocrE BoBJre

t7, 
"np:"onr'r"prq"rr", 

rtan ror(aBhlBaer llpoBepra). B npocreftmeivr_:1l_T:
,ro oigasano 

-6n, qTo trMeeTcE aSnMyTaJIbEaE acIIMMerpI[fl B pao11pe4e$efrfrfr
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Prtc. 25, tr{aueueuuc arlnJll,Iryl(br (A)
IIo na6.nrogcruffM B HpbIMy (1974-1979 rr.).
B urrrepnaJlc or 20 lol28d.1

4ta^

26 27 Z0
Il,tg*

160901-xo;re6asr'r.s c {aaoii <npaulenun>

IIpo6EbIe rrepltorbl (BparIeHIlrID CorHIra B3flTbI

ZZZI

Pne. 24. llaMeuesre aMTIJII TY-

ru (3) t6oTol-xoue6aaua c {a-
aoi (BpaqenuflD fI Arfi Paafluq-
sbrx upo6nnx nePInoAoB (n)
nrpuqrrrr, - or 20 Ao 30d
(cu. tercr)

aivrnJrrrryA IIo csepr,rqecxoft nonepxrrocrr,r Connqa, T. e. qro noJre6arIl{fl 6onee
rrHTer.rcr{BHbr rra ogHoll alacrl,r rroJryc(repu, ceNI Ha rrporr{BorIoJIolnnofi. Bogl,torx-
Harr Haprr{ua'raxnx xore6anI,rfi, HorAa rr}Ieercrr oAI{H Bblcryrl Ha oguofi
cropoHe Bpalqamqerocr Conuqa, 6r,ua [pe[rlonteHa flure [561.

C gpyroft cTopolrrJ, N{r,r Moirrer,r Aorrycrr.{Tb, rITo Ha rroBepxuocrl,r Coluqa
rrMerorc.fi ABa cr4N{Merp[qrrr,Ix yala xo;ne6auuli rra o6eux nonyc{epax, Ho I{x
BparqeHr{e (no nparqarorqefica BN{ecre c Colr'rrieu KoopAI{I{aruofr cr,rcT erte)
BBaLIMHO upOTI{BOIIOJIO}I{HO I,I upOI4CXOAI,IT CO CHOpOCTLIO, B ABa paSa l'tenUuefi,
rreM cr(opocrb Bpalqeur,rn Conuqa (c,r,r. Bopouqon [30J). Haupuuep, B cryqae
BparqareJrr,Horo pacueureHr{.tr xone6anraft rapNrorrrlrrl I : 2 (fat! t57l)l]uu
6ygelr r{Merb rpl{ qacrorsr xore6aur.rfi: rrr : coo u

orl, : too + 2tQ, (42)

r4e Q - qacrora Bpau{euflrr Coruqa, T - Mrro]r{I{TeJrb, BaBrrcarqr.rfi or crpoe*
Hna Conuqa [30, 57].

Hanorxeulre rpex rore6aurafi gaet

.40 cos ool * -4, cos (ro * 2rQ) t * A-, cos (o0 - 2'cQ) t :
: (Ao * 24, cos 2rQr) cos oorr (43)

AonycHafl AJrfl rrpocTorst A1 : At. Tarlru o6paaont, lIbI I,IMeeM MeAJreHHoe
r4sMeHerrr4e arlrrrJrnry[br c treprroAoM T : Tfl2t. corracno ua6;rro[enraau
T : 2712, r4 nepr,ro[ r{BMeHeHrr.E aMrIJIr4ryA];I T : 1316lr coBrraAaer c tre-
pr{oAoM BparqeHr.rr rrprt T : LlZ. 3ro yc.roene Har{JraAblBaer cepbearrbre orpa-
Er4SeHr,r.E Ha Br{yTpeHHee crpoe}r.re corurla, rle roBopfl yilte o roM, gro BO3-
Molr{Hoe flaru.rue trepr.rola ilz : 22!6 AeJraer npo6.nerty Bpalqerrr4fl BHyrpE
Co.nnqa eu,e 6oilee Bara[oqHofi. (Oguano o HaJIuqr[ Droro trtlxa, flr, ronopr.lrr
rroxa qro trpe]I{AeBpelvlenuo.)

Ecuu BparqareJrluoe pacrlerlJrerrr4e cytrIecrByerT ro ol{o y Hac, [o-Br.rAr.rMo-
My? cpaBr{r4Mo c ypoBHeM IxyMoB, TaH Har( B To}IHOl\{ aHaJrLrSe uepr.roguunoc:refi
(u, 4) urr rre Haxo4r.r[,r flBr.ro BI;rpaE(eH]ILIx trI{r(oB trJIfl BpatrIareJrbuo pacr{etr-
JIEHIIbIX HOMNOHEI{T.
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,[,eficrnrre.nbHo, rrpu I : 2 wa coor]roureur.rx (42) Mbr Mo]HeM
pacqeurer'rr4e rro reprro4y AP 6y4er onpeAeJrflrbca Sopuy.rrofi

ZILPlPz = 2rQ.

oE{UAaTb, rrTo

(44)

flpranurr.rar P : 160- tr BaMeqa.f,, qro 6;rnmafimuft n t60m trrfi Moq,Hocrtr,
roroprrfi MolnHo 6rr.no 6rr oro)fiAecrBr(rb c BpaqareJrbrrbrM pacqeulrerrtreM,
orcrorrr na 0T13 or rJraBuoro 160--nuxa, Mbr naft4elr

2"c :27dLPlP2 = 0,20,

, psra.luHn [5BJ

(45)

porz (2U oV o a Vi1 ar f porz [tJ\ { n Q't + 1) Vt] dr (46)

troilyqaerc.fl panuoft 0,1, uro I{ecoBMecrrlrMo Hr{ c o4noft ua uo4eneft cTpoerrtrE
BBeBAbr (4lrx cran4apr:noft MoAeJrtr? uo Bbrsr4creHrr.EM la{a [57], r - 0,85;
AJr.fi MoAeJrrr Cupynra [59], uo BbrqtrcJrerruru Boponqosa [58], t : tlr).

Eo;ree roro, ertr Harrr[ pacoy]rt4eHu.E ocrroBarrbr rra Aotryqeur(tr, qro MEr
na6nro4aeu rapMoHr,rxy I :2, AJr.E qero y Hac trona qro Her rBepAbrx ocnoBa-
uuft.

34ecr Mbr craJrnr[BaeMc.E c oqeub rpyArrbrM BorrpocoM o roM, Kaxo.ro rrrua
rapMonrrxy 

^S1" 
(O, q) rnru na6trogaeu (ectr noo6qe MolnHo roBoptrrb o EpeA-

craBJrerrr{tr c{epuuecxlrMr4 rapMourrnaMrr, cM. tr. 7, L0). Itax tror(aBbrBaer
reoprrfi [60] , c yBerr4qeHr,ren I nepuog traAaer r,r Hau6oJrbrtrraft uepuo4 [oryqaer-
cfi rrpra xBaApyuoJrbunrx xone6aur-sx (l : 2), ecJrtr He cqzrarb BoBMo?r(HEr-
Mtr r(oJre6aHus l: t (4uuo.rrrnrre xole6auua), xor4a [Brlxrerrtr.E 6o.rrmyro
qacrb BpeMerrr{ rarrrenquaJrrubre; HpoMe roro, trpr( l: 1. yrtt ra6rroganu 6rr.
ABa?r(AbI MafictrMyM rr MtrrruMyM aMtrJrtrryAbr Ha trpor.sxreErru oArroro o6opora
Coruqa. (Ec;rlr roJrrno ocr nbne6aurfi ne coBtraAaer c ocbro BpaqeHrrr Comr-
rla; B lrocJre[HeM cryqae ABrr]r(eur[fi 6rrnu 6rr rrpar(rtrqecxr( troJrEocrbio.trotrepex
ryrla Bpeur,r.a. SaMeruM, qro troJlrrrporrurre mapbr noo6ule Moryr Eaxo4rrrb-
ca n uefirpaJrbrroM paBuoBecr(rr rro orrromeuzro x nu6pa\un l:1, cu. [601.)
B ro xe^rpeMa Mbr ua6mo4aem o4r{rr Mar(cuMyM Ba treptroA coJruequoro Bpa-
qeur{fl. Srorvry cryqaro Jryque Bcero coorBercrByer rapMorruna I : 2, :e.a-

trpuMep SB (,r$, cp), c ocrro xone6auufi, uepuerrArrnynapnofi octr Bpaqelrw.(gw.
ororo crryrras rr Ba.Ero Bbrpalneur4e (42). Oguano roazsecrBeuuoe opaBEeHEe
c reM, sro Mox(rro ua6rro4arr upr,r pactrpeAeJreHr{[ c{epuuecxrax rapMorrun
l:l n l:2 tro Bparqaroqeficr c{epe, rpe6yer oco6oro paccMorpeHr{fi,
r( r(oropoMy Mbr trepexo4urrr. (Savrerurvr, riro trptr orcyrcrBr,rr[ Bpaqegtr.tr Mbr'
noo6ule He cMorJrr/t 6u o6'ss.ctturb Harlrqpl ToJrbr(o oAr{oro MaKcI,rMyMa aMtrJru-
ryAbl AJr.E paaubrx trepno4oB npaqeuun. II.)

7. O xapanrepe ua6.rm4aeMoro noJre6arruff

Hone6aung aBeBAbr s ilIaHefiHoft reoprru [60, 61] trpeAcraBJrflrorc.E B BuAe
tcficreMhr EopMaJrbubrx MoA, xapamepuayeMbrx trop.E4rtoM. ru u creneusto l.
floyre cmopocreft AJr.E Ha?fiAoft ranoft MoAbr AaEHoro tropfiAr(a za Molnuo Bautr-
caTb B BtrAe

Y (r, f) :iu (r) yr + 6r. 1.1 *"r + Or (,) 
=h- #rr, \47)

rgei, 0, Q - cAurur.urbre Benropr,r nornpnofi KoopAr{rrarrrofi cucreur,r (., O, e),
Yi (r1 , q) - cseplrareoxr{e rapNro}rr{Krr.

Paccr'torpuu rrexoropyro rroJr.rrpHyro cr.rcrer{y r(oop[r{rrar (.', O', q'),
n Horopofi rroJrflprrafl ocb z' coBrraAaer c ocrrro xone6aulrs OP , uo ue o6naa-
TeJIbHo coBtraAaer c ocbro Bpaqeurr.s BBeaAr,r ON, c*r. pwc. 26.I4 uycrr, Yf (8' ,g') - c{epu'recnaa {ynxqna, ofirrcbrBaroqarr Aarrr]oe none6arute orenenn I
rr onpeAeJreHrrar{ B arofi rxe cr{cTeN{e HoopAr4uar.
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'IIro6r,r troilyrrfiTb Bbrpax(err[e,AJrE
usMepfleMoIo r{aMr,I cr{rHaJra cnopocrrr
AC - AL B BaBI[CtrMOCTI4 OT TIItra I(O-
re6aHr.rfi (n, l, m) lr Saar,r Bpaq,eurr.E
Coruqa, BBeAeM HoByro KoopA[rraruyro
crrcreMy (r, r$, q), n xoropofi rroJr.f,p-
Ha.fi ocb z coBtraAaeT c ocrrc Bpau{eHlrrl
Connqa ON (pac.26). Ocr fr' , cn.flBa:u-
Hyro c aroft cucretroft, naupanr,rM rrep-
rroHArrr(yJlfipuo u;rocxocrn NOP B cro-
pouy na6lrogareJl.fl. O6oana.ruM yroJr
Me)fiAy ocflv,m z' lr z qepea r. Haru
ueo6xoguuo troilyqr,ITb .f,Buoe BLrpaE(e-

rrr{e AJr.E rapMourar(u Yf {fi, ip;, cvurar
saAarrrrbrM na6op xone6anufi Yf (8' ,
rp') s llcxo4noft' cr,rcrene RoopAr4lrar
(r', s', Q').

flepexog or crrcreMbr noopAr{rrar
(.', S', g') x cucreue (r, r), rp) rvromer
6rrra ocyqecrBJleH c troMotr{bro rpex
rrocJleAoBaTeJrbHbrx rroBopoToB Bor(pyr
r(oopgrrrrarurrx oceft: a) uonopor Bor(pyr octt z' Ha yroJr a; 6) uoropor Boxpyr
}roBolIo HarrpaBJreHun oca y'-Ha yroJr p; n) uonopoT BoKpyr EoBoro HatrpaBJre-
rrl[.fi ocl4 z' ua yron ? (4, 13,'], - rax nadrrsaeMbre yr.nu pft.nepa, crnr. [62];
aoe ironoporbr flerarorcfi trporr4B sacosofi crpemlr).

[;rn npeo6paaoBanr,r.E {yunqzft Yf ($' , q') n YT (,r}, q) ygo6no BoctroJrB-
BoBarbc.E cr,rcreuofi oproHopMrrpoBaur{brx c$epuuecxr,rx {ynrquft

y,*(t, a):ll*J-ffil',' of (r) e,,n,o, (48)

rAe

PT (r): (1 - rr)*n tlLll
d,.r"' (49)

- rprrcoeAr4HelrHafl Synxqrax Jlenrau4pa I poga,

, ,T'I JL

P,1r) :+#tt, - *,)tl (50)

- rroJrrlrroM Jlernan4pa; l>0,0-( ---( l, ,: cosO. flna cryqafl -l<:( ,z { 0 {ynxqlrn Y7* AoorrpeAerrflercfl crretryrcrqr4Nr o6paaon: Yt,-,n :
: (-{)'" Y1,ne-zimc!. flnnr,re Bt;rpairieHr{.8 alrtr c(iepuuecxux SyuxrlraftYl* (,r9, q) nplr I < 2 npr{BeAeHr,r n ra6l. B.

IIpu eparleHr.rtrr crrcreN{r,r Koopgrlr.rar Ha yrJrr,r 3firepa d, 13,T c{epnuecxr,re
$yuxqr.ur upeo6paayrorcrr cJreAyrouluu o6paaort [62]:

I

m':-l

rae Dt**' : D'lr*'(.r, 0, T) - Marpl{qa r(oHerlHllrx npaulenlrfi,
lrra noroporl .EBJrflrorc.E o6o6u1ennr,re cSeprluecnne Synxrqulr .

D-{yuxqun Brarnepa.
B uanreu cryqae q, : nlZ, [3 : -e, y : c'r (e - yron Me]IiAy ocbro KoJre-

6aulrft r{ ocbro Bpa[.{eur{.rr, o - DnBaroprdaJrr,Hafl IIoJrrora rorrnrr na6nrogenua
Ha [oBepxHoc:rlr Connqa). tDyrrHqun Yh. ($, cp) cnxaag],r c qer,lcrnlmerbHrrrMtrr

c$epr,r.recnu\,rrr rapMorrr{r(aMr,r yf (O, p) coomorueHr{rrNfpr

Yt*:Y7l*l 4iYlr*l , m+o;

Pu,c. 26. It upeo6paaoBauurc cucreMnr ao-
opAtrEar
B peByrbrare troBopora rra yurrr Ofirepa a, 0, T
lcM. Teftcr) oc6 X' trocreEoBareJrbrro BaEuMaetr
nonne uouoxiernrfi X", X"',.X, ocr Z' uepexogur
BZ

(s{)

xoa{cpraquenra-
rrop.rrAna l, unvt

(52)

Y rc:Yl, m:0;
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'Ia6rrur1 a 8

-1.
.)

I / 75\tltY-:*(==)'-sin?8eizrl
\211 I

t / 15 ttl,Yzt: -4 (i,,) .i" zo,''
7 /5\tlzYr:?\nl(3cos:o-l)

7 / 15 :'1,r z, -r:- -T \Zi) sin 28e-'e

\/ I lI5\,1,Y z, -z--- +\; ) :inrgs-i2e
r \ !'u 

/

I / 3 \'/,
Yrr : -, (;= ) .in fr"PA \'J\ I

1 /3\'/,Y,r:-Z-("/ coso

v I | 3\tl'-1, -1 - -, lill sinfe-ra
L \'JL I

I /[t,/,yrr=-T_\"/

vz: +(#)''',,,,, o sin 2rp

- I /15\'/,Y;:-T\2i) sin2rlsins

,',: +(+)'' (3cos2 r$- 1)

- I /75\'t"Y;' - --f \m) sin 29c65 s'

y;, : +(#)'''.t,, o cos 2rp

- t / 3\tlzvi: z \ZA) sin o sin rp

^ t /3\1/zYi:-T\") cosr$

y,, : - + (*)'''sin I cos rp

,":+(+)'"
--t

o6paruoe upeo6paaoaalrrre rrlreer Br,rA

YT: $V,*-Y'f;), m)o;

Yl":!Vr^+rX-), m<0.
(53)

(DyuHqr,ru YT aln I < 2 raxxie trplrBo[.trrc.fl a ra6r. B.
Cornacrro (51)-(53) B orrcreue KoopAr,ruar (r, O, cp), cBEaalrrrofr c ocsro

BparrleHrrrr ON (puc. 26), ua6rroAaelroe rapN{oHr,rqecxoe xole6anrre Yf" (O, cl)
6y4er trpeAcraBJrflrbcfl .ur.rrreftnofi Hou6r,rnaqr,rer,i ct!epr,ruecHr,rx rapNroHr,r6
Yf (fi', rp') n ucxo4rrofr cr,rcreue (r,8', cp'), npuuer,r rofi rrte creueuu l.

Ll'ro6rr rrafirr,r crrrlraJr 4r.r{rfepenqr.ransnori cxopocrr,r uc - aL AJ]rr rrcrroJrb-
ayelrofi lla,ltrr reol{erpl,Ill cBeroBEIX nyt1119p (r. e. upocrparrcrBerrrrofr rfunr,rpa-
qtrrr c qerrrpaJrE,rroft eonofr Ar,raN{erpo}[ 0,ii6 ,o), neo6xogr.nro rpor,rBBecrr4
cJre4yrolqr{el ouepaqlru: t) uogcraBr,rrb BHaqeutrn Yl" n (52) r,r AaJree, onpeAe-
JrLrB xoat!{nqraenru Dt^*, (a, f,, y), nafirlr Br,rpa?rieHr4.rr AJrfl Y,- (O, ,p)

vYf (fi, rp) corracuo (51), (53); 2) nogcranuruY[ s (47) u nuuomu,rrs 4rar[-
{epeuqlrponauue; 3) cnpoeHrrrpoBarr, paAr4aJrr,rryro (.-i), atsr.rlryraJrbrlyrc
(- 0l , Mepr{Arlouarsnyro (=-0) Horrroue}rrr{ cxopocrr{ rra Jryrr BpeHrrfl;
4) npor4Hrerpr,rpoBarb rrafigeunrre HoMrroueHrbr .rryuenort cxopocrlr rro
qeHrpaJrbHoft n xpaenofi eouaM corHesHoro ArrcKa c yqeroNr synxquu rroreM-
IreHrarr K r(paro (7); 5) r-rafirr,r r,rcnoMr,rfi cr{rHaJr uc - uL AJrfl Bagar{Hofi c$epu-
.recHofi rapNrour,rmu Yf (ff, q) nax {yuHqr.rro yr.JroB s r.r o .: Ql, rge e - yrno-
Ba.rr cr(opocrl Bpar{errux Cornqa.

HoilraqecrgeHHbre pacserr,r 6r,r;nra lrar,rr,r cleJraurr 1 1) [r,E cilyqafl t + 0 -AJr.E paAI{aJrr,HbIx cNreqenuft lr 2) gJra cJryrrafl e:0 (ocr, Hone6as.us OP
coBMetr{eHa c ocbro Bpatr{eHr4fl ON , pmc. 26) - orAeJrbHo AJrr paAr,rarrbr-rbrx,
Mepl{AlaoHaJrbrrbrx Ir aBI{MyraJrbHLrx cMerrleuuit; peayJrbrarLr nnr.rr,rcneHrafi -Br(JraAr,r B crrrHaJr cnopocrr{ uc - at or pasrr{qHnrx csepuuecxrrx {yuxquft
rrpr{BeAeHbI coorBercrBeHllo B ra6r. I lr 10 (uplr Bbrsr,rcleHr4Ex r,rcrloJrb3oBa-
Jrtrcb Bbrpair{eHrr.E AJr-rr HeHopl[r{poBaHHr,rx csepr,ruecrlrx $yuxulrfi YI).

' M"r 6**Arpunl A.!L ltocorrEuery Ba Br,rrroJrHerr.re flapaJrJreJrr,Ebrx pacqeroB.
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Ta6rnqa I

9

L

0

L

0

-1,
2

L

v3: r

Yl : sin r) sin I
Yl:"oto

Yi' : ti' r9 cos I
Y'r:3 sin2 r$ sin2q

"L: +sin 2r) sin g

,'r:+"o.,o--f,
Y;' : +sin 2r) cos rp

Y;2 :3 sin2 O cos 2ip

0 ,355

0,480 cos e sin ro

-0,480 sin e sin o)

0 ,480 cos c,:

1 ,795 cos e sir 20)

-0,898 sin 2e sin2 trl

/ t\
0,898(sin:ssin:o--a /' \ ol

-0 , 698 sin e sin 20)

1,795 (cosz to - cos2 e sinz o)
-1.

,

flocnoru(y reoprrff He Aaer orHorrreHrre u (rlv (r) alx aMtrJIIITyA cl(opo-

CTOft, oT6x(geCtnr'euUe Ha6IIoAaeMEIx Itgile6aguft c TeoperuqeonuMtr MOAaMU

Yl" aarpygrrtrreJrblro. OAnaxo, troryquB rr3 rra6JlroAeEtrft t) BaBtrcllMocrb .4

or 6aabr Loor..rro"o Bparqegr1g r,r 2i auaueurrfi aMtrJrr{ry[ Aalrrroro Hore6augfl
(""p""g") oo qa*epeufr.flM c pasnuuuoft rpocrpaucrBt:I9n {zurrp+qlreft,
Mo)nEo B rrptrHrlutre rrErrarbcfi oAIIoaIIaqHo pefouri, Hanofi (nopuanruoft) rrrofe

trprrHaAJrelr(IlT AaEEOe HOre6aHI[e.
lloxogx ua peByJrbraroB reopfltr (.rrneftnoft, cM' tr' 10), yxe Moxffi9

Cfia3arb, qro Hoile6anue 160m He EBJIEercfi paAtraJIbIIbIM ItoJIe6aEtreM (yB

, ruOo. 9 r.r 10); uporuB aroro. roBoptrr rarufie: a) oruomertre aMtrJItrrJtA

, ttp"r"V u Cran{6pne (crvr. u. 3) u 6) aaruduruoc'rb A or {a'br Bpaqe,,.*
coluqa 

"(r. 6). Ono 11e fiBJrfierc.E ra1)fie r(oJre6agr,reM AtrtrOfibgoro rIItra

(l : L), rocr(oJlbny noJle6arrr4q Yl uarntr He-Aerenrllpyercfl (cu' ra6l' {0)t

aYlwYl.AoJr)r(HbI rr3Mellfirb {aay xo;re6agrfl Ha 180' npu Bpaqeglrll Cour-
IIfl, T, e, B cpeArreM aTr4 Roile6agtrE Ta6lr(e He A6JIII(H6I-IIOflBJI.ET6CE B HamI4X

"'t*"p""""".'l 
illoerorury rlar6o.ree Bepoflrrro, qro Ea6rrogaeMoe Hoile6aurs

, 
160m KBaApyrroJrbEoe.' O6os,aquM qepe' Pl" s*rrR B rraMepfleMbrft c,,r*afl cropocrr{ Dc - uL ot

Iaurroft c{epuuecnofi rapMorrunu Yl"; aror BHJTaA onpeAeJIEeTcE cyMMofi coor-
BercrByroq,trx paur(aJrbuhx (-.-7 (r)) u ropraeonranrnux (,-y (r)) m11euHn
$orOC{epU; [ocJreArrtre Bbrqr{CJrErOrCs C IIoMoq,bIO IilIrerpffpoBagufl r-' u-
tr Q-r(oN{troHelrr cKopocr}I Iro BI{Ar{MoMy Arcl(y colnqa c y'qeroM aaxona (7)

rroreMl{e}rlrfi n Rpalo (pesynrram,r nuurcnenufi 4nn paBgbrx rapMoul(r(
y;" (l < 2) rpzne4eur,r s ra6r. t0). Torga aMrrJrr4ryga na6nloAaertoro r(oJle6a-

ow F ({60m) updgctauraerc.n B Br'r[e JIEEefiuoft nou6uraqur

Flroo-; : t c*FT-?l+a|lncF;',
m--2

(54)

r4e B , C - rrexoropble HoaSrfuqnerrrr,r, P!, F'r, P;'- cyM]IbI pagr{aJrbHl;rx

r4 I'Opr{SOHraJrbHbrx gnr,rmeulrfi corJracH_o.ra6;r. 10. Tor4a' ecnlr 160t 4efic:rnr-
TeJrr,Ho KBaApyloJrbHoro rr{rra, ro lra (51r) r,r ra6.n. t0 uo;nyuaeu (uolarax [nr
rprrMepa B - C)

uc-t)L:0,299 (o,Bl4V -u) LI -l,Ag'JBsin2(ro-+)l (55)
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flocxorsxy orHorrrelrr{e A^urlA,nin;=2 (cv. n.6 u pLrc.23), ro r,ra (55) nony-
qaer,r ,B = 0,039 u

t)c-uL=.0,299(0,Bl4V -rll, -$sin (r, -*)l (56)

Cp-e4q4x aMtrirrrryAa xone6anras t60m n 1974-1980 rr. paBHa 0,b4 vlc,.
r. e. 0,814 V - U = 1,80, r oxouqaretrro 4,na ltpurr,ra

uc-ur=0,54[, - *sin (2r,r - +)l , (b7]
t

rAe o : {2t, Q - yrronafl cr(opocrb Bparr{eur,rx Conuqa.
, flpun.neueur,re rn{opMarlrrIn raa crau{opAcr(rx llauepenufi (ann.,e AaHHErx,

auaJlorrrqrrbrx [oJfyqeunbrM rra loxnou uoJrroce t13, 16]) troBBoJrr4Jro 6rr upo-
Bepr,rrb ctrpaBeAJrrrBocrn (57) ra noo6ule raxoft cxeMbr pacqera; Ba)r(Ho 6yger
trpr,rBfieqb raxrr(e AaHrrbre.o {aae, uocno;rrxy na6lroAaeMarr {aaa Hone6aHrlr.E}
aoo6qe roBop.r, Tar()r(e 6y4er aaeracerr or trpraMeuseMofi upocrpar"rr"r*ofr.
{nnrrpaqulr (cm. Her(oropbre nogo6nrre pacuerrr t [7,2g1).'

lIe (57)-cie,[yer, qro aa uonnnfireprrog Bpaqeur,r.E -276' gnr- KBaApytroJrb-
noro Hone6arrr4.ff AoJrlr(urr ua6nro4arbc.E ABa MaRczMyMa ,4 (160m;.'@ixruqe-
cr(r4 ,r(e Mbr rrMeeM oAr4H Mar(crlrvryu (crvr. pvc. 23); BosMolr(Hoe o6rscueurae
aroMy {arry AaHo B u. 6 (cn. rar}fie t30, 5Sl). O4naro Mbr cqrrraeM, rrro Ao
fiorrHperHoro .cpaBrreHr,ra {aa n aMrrJrrrryA 160--rone6aHr.E, a raK}r(e ero Ba-.
BrICr{MoCTr{ or saarr coilHeqHoro BpaudeHr,r.E :- IIo Ea6rIoAeHr4fM c paSr[qHbrM
ycpeAHeHr4eM trO [uCXy - ilpexleBpeMeHrro AeJrarb 4axue-n260 BbrBo[br
o nprrHqAJre?fiHocrr/r trepr4oAa 160m n roft rJlr.r uuofi uo4e HopMaJrblrbrx noJre-
6auufr. Co.lrnqa (cm. u. 6, 10, 1t).

8. O usrunrrrrryTrrhrx urodauiurrx xoue6anusx Connqa

_ Tonxa.s crpyxTypa B crrenrpe 5m uro6arrnr,rx rone6auufi comlqa 6rura
'o6napymeua BrrepBbre-n-o Ea6nro4enr{flM, BlrtroJlrreurrr,rM Mero,qoM peaoHalrcgo-
ro pacce.flHr{ s. s [72, 63J. tr{auepeHr.r.E AorrJrepoBcxr{x cuerqeuraft o, icero [rcxa
connqa BeJrr{cb.B JrrrHrrr4 trorJrorr{enrra uefi-rparruoro r(aJrr4.E },7699 A.' flpo-
A0Jrrnr{TeJrbnocrb ua6nro4euraft cocrasr.sna o6rrsuo or(oJro th, ra ctiral,rrurre
currraJra cHopocrr,r AeJraJrocb cepes RaE(Awe 42". C qelrro troryqeHurr 6otee
BEICOnOfo. rro cler(rpy paBpertrerrr4.E AarrHbre uauepenrafi cxopocrefi 3a coceA-
Hr{e Arrrr (or gnyx Ao qerbrpex) o6regnnaJrr4ob; rroJryrreggr,re B Teseuue r(a)fiAo-
IO ro[a B OTAOJIbHOCTI,I CleI(TpbI MOIqHOCTTT y0peArr.EJrr,rcb.

Auanue fipoBe[enrrbrx s 1976-197g rr. ,ra6rrorenrft or:qerrnso ror(agaJr'
HaJlr{qr{e Ha Bcex clleKrpax gucxpernoft crpyKTyp.},r s o6racr[ 5m, cocroaqeft
uprlMeprro ua Zb oraenrurrxuuxor, orcro.Err{rlrx B opeArreM Apyr or Apyra Ha
paccrorHr(e_onoJro 68 uxfq r4 aMtrJrrrryAoft ,- (0,1 + 0,3 )rtr/c. Ecnu no uau-
nrrm pa6or 172,631 aMrrJrrrryAa orAeJrbr{brx uunos MeH.serc.s co BpeMeHeM, To
r{x JIoKaJTI/tBaI{Ir.fl IroHaBaJIa yArIBIrTeJrbIryro cra6r,r,irrHo0Tb B TeqeHr{e BOex qe-
rbrpex ner ua6nro\etlft.

Hecxonsxo troB,r{e aHailorusHbre peayJrbrarrr 6rtru noJryqeHbr Ha ocuoBa-
nnlr na6nrogeuuft Cotuqa, r(oropbre 6irnu upone4errbr Ha trOrxuou uorroce Selr-
Jrr{ c noMotrIblo TaKOro )fie Mero[a - pe3oHaHcr.roro paccefl]dilfl. Vrp,ilycreHrr.E Ea
rrnrytn D, Na I 1131.

.- B;raro4apa 6orruoft ,rpo[oJr)ntrreJrbuocrr{ qetrpepbrBrrbrx ua6nro4enuft
(6onee 5 4ueft, c 37.12 1979 r. uo 5.01 1980 r.), anropu cMorJrr{ Bbrstrciltrrb.
ctrer(Tp MOm,HOCTT4 AorrJrepoBcr(rrrx cMerr{eHUft or Bcero [r4cna co;ruqa c oqeHb
BbrcofirrM'plBperneHr,reM tro qacrore. B r,rrore 6r,rro o6napylr{eHo, qro ua6nro-
AaeMbre s o6racrr fleprro[a 5m 4ucxperHbre rrrrHrr u cuexipe MorqHocrrr noHa-
s'brsalor [orroJlrrr{TeJrr,uoe pacqeuneulle, Tar( Hax cocroflT r,r3 AByx urn 6oree
6nraaxo JreE(arq[x xonruonenr, Anropr,r rroJraralor, uro o6uapy*t""o" r4Mtr pac-
uIetrJIeEUe OT[eJrBHbrx rrflr(oB cBr,rAereJrbcrByer o roM, qro n na6nrogaerumft
cuer(Tp MoruHocTU rto6anrnrrx rone6anuft Cornqa Aaror Br(JraA uogrr I : 0 u
l:*7, a ranx{e 6onee Bbrcoxrre, c.qucJroM I :2;3 rn,'noa*oxno,4.

.Paccltorpenue Harrrux sanuceft ryqeBbrx cxopocrefi, BbrrroJrrreHrrbrx
s 1978 r. tro Mero[y, otrr{caHrroMy B [4],- ramme troHa3aJro Haruque Koporno-
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Pnc,27. Cpaaneulle crrenrpots Morquoorr{ (rJro6aJrr,Ebrx) norre6auufr Conuqa B o6racr[
trepr4oAa -5m
o - rro AaHHbrM ua6.irrogenlrfi lpena r Ap. Ha K)xsorr rloflIoce SeMrrl [13]; 6 - rlo Ha6rr;EeHllflM HraBe-
prr r4 Ep. [6Bi; o - no na6.[roAenlrqlr n ]tprrltcxofi oocepBaropElr. lIIrpIIxoBbrME Beprrrl{aJrbHblMlr JrLrHr{s-

MU yfiaSaHO rroJro*(eHue ErrcHpeTHbrx rIElioB MoIrIHocTrr rlo HpbIMcHr'Ilr EaIrHblM

4 /zomoma, ufu,
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fleprrogubrx xore6anufi c treprroAaMr,r BoaJIe 5- (cm. [14J). Bperrrn rurerprpo-
Bagrrrr ctrrrraJra .nyuenoft cxopocrtr [rE [Byrreugbrx Bauuceft uecxonixo or-
dr,r.ranocr or oguoft aatruclt n 4pyrofi tr HaxoAr{Jrocb B trpeAeJI ax or 47 [o 46s.

Banncn o6pa6arunaJrr,rcb otrucaHnbrM Bbrme (r. 2) cnoco6ou, nil 6ea ycpeg-
Eer{r[.g uo 5m-uurepBaJraM: yAaJrgJrcfi ApefiS c troMotq,brc troJlrrrroMa Z-fr. crene-
Htr, rlr AJrE noryqeHHbrx paauocreft 6un trocrpoeH ctreKrp Morr{Hocrtr AJrs r(affi-
[oro ArrE, OxBarbrBarorquft uurepBaJr BpeMeHn 8 ,qneft, scero 77h. Eoree rog-
po6rrre AaHHbre cM. s ra6n. 11.

Ta6nr.rqa \L

22.04
01.05
06.07
07 .07

Arr.rr eir bHocr r,
3aIII4Cr{

'll r 'ln
757

11 09
tl 30

tIr,rcfio
usMepeHuJi

Arureflr,Hocrr,
3 aII Ircl,I

Ha6;r r
rulq

9ucro
uBMepeHuii

984
{:72
72b
788

Ha ocrlose flofly.reni{brx AJrJl Ha}ri,qoro AH.E cner(rpoB Bare}r crporrJrr.rcr,
IIICTOIpaN{NIbI TIaCTOTI,I BCTpeqaeN{oCTI{ OTAOIIbIIbIX II4CI(pOTIILIX [!1I(OB B Terle-
une B gueft, peayrrr,rrrpyroqafl rrrcrorpaN{},ra rp}rBeAerra rra pnc. 27. []tx
cpilBIIeFII{.g Ha 3TOI,I ;fie prIcyIIKe IIpr4BeAeHbr CIIenTpbI N{oI-(HoCTr,r, rroJryqe]rrrble
I{nanepu u up. 172,631 aa t97B r. r,r fpenor,r lr up. [13] na Io;riuou ro"Trroce.
CpaorreHne uonaBbIBaer xoporree coorBercrBr,re rlelriAy rpeN{E rrooJreAoBarrr,rtrN{r{
B cNlbrcJre coBrraAclirlfl rloJroineHrd.fl Arrcnperrlblx aracror (rro ne uorqr,roctr,r).
Cre4yet orr,Ierl{Tb, qro Hamll l,IaMeperrr{.rr He [aror croJrr, orrrerJrl.rBo Bbrpa]I{eH-
r{brx rrr,rr(oB, HaH B r,rB},repe}runx [12, 13, 63]. 3:ro, uo-nu[rrr\{o}r}, oB.flBaHo
C TelI , rrTo I,IB-3a SIraaIIITeJrIrHo nensureft .fipItocTr{ r,rao6panieur,r.n Co;rrrqa,
c RoTopbII[ \{bI I4N[eeI,I [eJIO, 3aL[eTIrO yCr{JIeribr Bbrcor{oqacToTlr],re uy}[EI.

Br,rrue 6r,uri yxaaaIlo, rITo lrenoropr,re aBTopr,r [orrlJTaJrrrcb o6.r,gcrrr,rrs na-
6lrogaelc,re s o6nacrr,r 5- gr,rcHpeu.rbre crrexTpaJrrrr.rbre fiprrr4 HaFi pea5rl6rut
cytreprro3rrrlrrr,r rrecr(oJrbKr,rx I\{oA xore6anr,rfi l:0; 1;2 v 3 [13, ti3]. Br,recre
c rel{ B cilenrpe MoqHocrl{, rIoJIyqeurroNr uo na6aroAe}rr.r.EN,r ria iO;nnou noJrro-
ce, KpoMe rrepr,roAr.rqHocrefi s o6nacrr,r 5-, r.ra6nro4aercfl rlerrbrfi pog Apyrr,rx
xoporuo Bblpair{errHbrr }raxLr,rr,ryr,ros n o6nacrr,r repr{oAoB or 70 go 2{Q,. np
SToM x{af(cr{i\{aJIIJIra.fl NIOril,l{ocTE, npl,IxoArrrc.fl rra ilr{H s o6racrr,r --123ttt (clr,
n. 1r) . B cBtIBr{ c orrlll }Ibr rIorIJ,ITaJrr{cr, Bbrfrc}rr4Tb, He Moryr nr,r 6r,rrs rra6nro-
AaeMr,re s o6nacrr,r ilepr.roAa 5m 4r,rcxpeurrJe qacrorr,r peByJrr,raror,r 6ueril,r.s
t2B*-uepuoAurrlrocrl,I rI AByx Apyrr{x nar,r6onee crrJr},rrbrx rrrr}roB, ooorBercr-
ByloilI,rrx repl{oAaM 297s u 307t, xan Dro crreAycr raa na6nro4euufi na IOni-
HoIr rroJrroce (cu. pvc. 27).

Taxue Blrquc.rterrr,rfl 6r,rnra nr,rnofl]reHtrr corJracrro LIBBecrHorry LroorrroilreHrrro
AJr.E neprdoga 6ueulrn

'l'r. : 'l'rTzl(Tt 4- T), (58)

rAe AJr.fr rreprro[a 71 6panacl BcerAa o[Ha rr ra ]rie BeJrr{qr4Ha, paBrrafl 128m,.

fira6n,
Mlr{

nroro, 
I

uru 
I

2,5t9
2, 586
2,649
2 ,716
2,779
2,946
2,910

ua6n r
Mrq

Fsrrs,
Mrq

3,431
3,497
3, 561
3,627
3,691
J, rD6
3 ,821

Fnr,rs,
MfrI

AF,
Mlq Ar,

Mrq
AF,
MIU

2 ,500
2,57 r
2,625
2,703
2,762
2,833
2,899

-0 ,019

-0 ,015

-0,024
-0,013
-0,017
-0,013
-0,011

2,967
3,040
3 ,096
3, 175
3,215
3,300
3,367

2,976
3,040
3,107
3,770
3,237
3 ,300
3 ,367

-0 ,009
0, 000

-0 , 011
0,005

-0,022
0 ,000
0,000

J , 4i1O
3, 509
3,577
3,636
3, 690
3,774
3,931

0,005
0,012
0, 010
0,009

-0,001o, 016
0 ,010

3 ,906
3, 976
4,032
4, 098
4,757
+, zt14
4,292
4,380

3, 888
3,951
4,018
4,082
4,748
4,2r2
4,278
4,342

0,018
0 ,025
0,014
0,016
0,009
o,032
0,014
0 ,038

08.07
09.07
09 .08
1S.08

ti"h29m
752
916

10.04

Ta6nraqa t2

Aara, 1978 r. [ara, 1978 r.

tr4t)
700
956
986

fnrrq'
lrftI

ar"
Mfq

rna6,n,
Mrq
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,qJrfi ueprroAa Trdwtu BB.Erbr cuasana BuaqeHu.fl 297s u 3038, a r garsuefi-
mllx BbIqI,IcJIeHI/t.Ex Bce [pyrue, troJlyqeHHble trocJleAoBareJlbHo cor.rracno (58).

Peay.rrrrarrr nrrqllcneuraft rprrBeAeEhr s ra6[. 12. B uepnou croa6qe 4aurr
sacrorbr Atrcnperrrbrx trur(oB s o6racr[ treprroAa 5m, noropHe Mbr HaltrJrrr r[B
otrer(Tpa Moq,H'ocrr[, trprlBeAeHHoro s'[13] , Bo BropoM - BbrqucJreHHbre qacro-
rrr 6uerurft r{ B rrocJreAueM - orr(Jrouenr{.8 na6;rrogaeubrx qacror or Bbrquoileu-
trrbrx.

IzIa ra6ruqrr BrrAr{o, uro n o6rqeM rrMeerc.E ygornernotrir(TeJrruoe corJractre
Melrqy BHaqeutrflMrr ua6rro4aeubrx u Bbrs[cJreurrbrx qacTor Ar[cnperubrx tr[noB.
Tanurvr o6paaom, arrr AaHrrbre yr(aBblBalor Ha ro, qro auaqlrTerbnar qacrb
ra na6;rrogaeMbrx B ctrer(rpe MoIIIHocrr[ uro6a;rr,nrrx 5m-repraograsHocrefi Mo-
mer 6rrrr o6b.acnena HaH peayilbrar 6ue:uvn [eproAa --L28n r,r AByx qacror
gna rlan6oree crrrJrbHbrx trr{r(oB Morqnocrz n paftoue 5*.

Boupoc o BoBMo)fiHoft ranrepuperaqrl[ rro6arbublx 5m-nore6auuft pac-
cMarp[Baercfi B nouqe crarbrr' (Ir. 10, 1t).

9. O upo6ueue Brryrpennero crpoenrlff Coruua

Teoperrauecroe paccMorpeur,re nore6asufi Connqa, Aa?r(e B JII4IreftEoM trpr,r-
,6unrreuura, rpe6yer nr,r6opa (ranr or6opa) uo4e;rra raxoro BlryrpeuHero crpoe-
nur Connqa, I(oropa.fi y[oBlrerBopaet rpe6onanzsrvr na6troAesuft ero no;re6a-
uuft (nx qacrorbr, aMtrJrtrryAbr, {aarr vr vtx craluJrblrocrl( Bo BpeMeHI{ tr Ap.).
Ora <o6paruafl reirr4oJloruqecxa.E)) (rru <renraoceftcno.ror[qecra.ED) Ba4aqa
ue o6gsarerbuo .flBil.serc.E oAHoarrauuofi, Ho orpaur/tseur(.8 co croporrbr vrcc$e'
,qoBaurrfl xo,re6annft Comrqa rra ero Bl{yrpeH}ree crpoenl4e Moryr oxaBarbcfl
BecbMa cyu{ecTBerrubrMr[, TaK ,r(e RaK u orpauuqerrl{.a co croporrbr uquepenuft
trorofia neftrpuuo or Conuqa. ato o6cr:o.sreJrbcrBo BacraBJr.fler Hac. trpeAtroc-
Jrarb paccMorpeHr/rrc reoperrlrrrecHrax upo6nelr xore6aruft aHaJrtrrrrsecxuft o6-
Bop coBpeMerrHbrx trpeAcraBJrenrft o BIryrpeHHeM crpoeultl4 Connqa, B qacr-
rrocrr{, B cBflBr[ c reM, uro rogo6noro pacoMorpenr,I.fl cocroflHl{fl Borrpoca
(x 1980 r.) uarrt He rlprrxoAl[Jrocb Bcrpeqarb, B oco6eruocrfr.B cr.fr.Bvl c upo6ne-
uofr ocqnnr,r:tqurfr. Cotuqa.

B ocHose coBpeMerrHoro trpeAcTaBJreEtr.fi o BHyrpeIrEeM crpoeHl{n Coruqa
.Jrex(r{r crar{Aaprua.E MoAeJIb Bama;ra u IIIasIasa [64] , noropa.E sareM tro4Bep-
raJracb Jrrrrtrb HeBHaq[relbHhIM uBMeHeHra.EM o pa6ore [65] u Aa]r(e B oauoft
uegannefi pa6ore Baxana u tp. [66] (cu. taxxe o6aop Pyu [67]). Ocnosuoft
aagaueft pa6or [64, 65] 6rrra uourtrnaBbr.Ecrrr4rb, Mo]nuo JII{ trpl(Ml{plrrr o6trs-
Ebre trpeAoraBrrenr4.E o BrryrpenueM crpoeur4lr BBeBA c rraMepeHr{rru fl,erucou
168] ne6uqrr:on ueftrpzno.

Tlcxognrrur.r [Jrfi crauAapruoft Mo[eJItr BBeBAbr tuua Coruqa, ran ]r(e Har(
x A'nfi rro6ofi 4pyrofi, flBJrarorc.E cJreAyrotqtre Aotryq,eulrn: a) c{eprqecnar
crlMMerplrfl Coruqa (npaqeur,re r{ MarlrtrTlroe troJre ee He trcna?r(aror, xor.E
EHyrptr BpaqeErre Molr(er 6rrrn gocrarorruo crrJrbHblM AJrE rcr(ax(enua c{epu-
leCxot cnurtretpulr), 6) norepx Maccbr Co,ruqeu (uyrervr corHesHoro nerpa)
uJIu ar(Kpel{r,rg BeqecrBa na Co;rnqe He cylqecrBelrgbr, ra Conuqe coxpagfier
Maccy c rosHocrbK) 4o go,neft trpol{egTa, n) noapacr Coruqa ror ?Ite, IIro ,Ilt Bo3-
pacr 3eu,nu (rpocr:efimee npeAtroJlorneurae), r) uauanr,nafi Macca' ua roropoft
roarlrxro Conuqe,. oAl{opoglra tro xtrMuqecxoMy cocrany p. Moge;rr Conuqa
Itorrcrpyr4pyerc.E c IIoMouIbp rrgxoAnbfx ypaoueunftl a) rrgpoctartrqeonoro
panuorecrx ra 6) rtepeuoca reuJla I{BJIyqeHIreM (ulu rounenqueft):

dp CM (r) dT 3kP/, (r)
,li - 12 f" dr - 4nrracTs '

l) :rennonoro paBHoBeclLE:

^ds I d / t' \
et dt : i d, (,#J -p'' (60)

r) ypannenrrfl cocro.aHrrfl pr4earrE,Ilolo ra3a p : +p7 (o6oanaqelrl'Ifl o6rqenpu-' p'
umue). flplr atolr npeAtroJlalaerc-g, qro xoa$$uqrel'Ir HeIlpo3paquocru I4

auepronut4eJlelM.E (aa.c.ret repMo.E4epllr,Ix peaHI{I'I!) k (Xr, p,'l') u e (X;, p,

7) l rru""tuue $yurql{I{ xIIMrIqeCKoIo CocTaBa X;, IIJIoTHoCTI{ p II reMfle-
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s
\

p

4644,2 48 r/,4"

cran4aptuor:i lroAe Jrr,r

-, : 4,7.10'$rcr);

Pnc. 28. Pacnpe4ererlr,re T, p tr M (r) Brryrpr{ Connqa 4nx
l, 2 -Z:0,04; Y : 0,16; -\:0,80; t/Hr: 1n U --t: 0; 2
.i .._ no AaHHbr]u 165l 4 - no 4auHurr 164l

parypbr 7. TlatreneH.ufl xllMuqecHoro cocraBa o6yciloBfieHbr aBoJrroq[eft -.npeBparqeHrreM BoAopo4a R..rerrrrft 9Xrlat : I (Xi, e;)). B Hacroflqee BpeMfi
,ceqeHufl .E[epHbrx peaKqr{fi u Koa{{rqrrerrr HetrpoapaqHocru r4sBecrHbr Ao-,craroqHo HaAe?r(Eo (c rounocEn go 200/0, HaK orMe'IeHo B [67]). IlocrpoeHtre
.craHAaprrroft uoAuru ocHoBaHo Ha cJreAyrotr{r4x rrpeAtrocbrJrRax:. a) oruomeure
T.E,fieJrbrx aJreMerrroB r( BoAopoAy rar(oe }I(e, KaK B arMoc6epe Connqa:
Z-!\= 0,02 (r4e Z - cogepmaurle (ro uacce) Bcex oJreMernon, xpoue retzn),
6) Co.rnqe BrraqaJre sBJr.Eercfl anea4oft BaAaHrrofi Maccbr M, xoropan Ba BpeNrfi
"cBoeff eBoJrroqrrtr (4,7 .70s rer) 4onxua Aocrr{ruyrr na6rro4aeMofi cserunrbcur
L u paguyca "R. flpz DroM r{Mercrc.E ABa cao6o4urrx trapaMerpa: coAepffiarrue
reillrfl Y u a - orrrolneulre rryrr,I [epeMerrrr{B attug I xousexrfisnblx BJIeMeHToB
rt Bbrcore o4uopo4roft arrvrocsepnr H s6n:1.eu noBepxHocrtr{, fle rrMeerc.s sorra
r(oHBer(rr{BHoft ueycrofiqr,rBocr[. Ilepruft fiapaMerp )z ru6uparor AJrfi rraqaJra
DBoJrrorlr4r4, rax, uro6rr rroAorHarb oBerrrMocrr,, a nropoft (a) - sro6br 6rrr
trpaBrrJrbrrr,rft pa4uyc AJrfi Hacro.Erqero MoMeura. flpu sroM troryqaerc.E oBo-
-JIIOIII4OHHa.E IIocJIeAoBaTeJIbHocTb uoAeleft, [pIIBo[.EIqafl K ToMy' qTo y coB-
Pelre^{T_o-rg Conuqa: a) nrrxo4 ueftrprano (y uonepxrocr:u Seunn) cocrarnaer
4,7 SNU (nocne tre_pecMorpa n yroqueHu.s-ce.rer;ft peaxquft u Hoa{suqueura
fietrpogpaqu_ocru s [66] ara Berrrrrr,rua craJra 7,5 SNU), 6) ueprrauuoe Co4epma-
rrl{e^relrr{.8 { q upegerax 0,24-0,28, n) coerr,ruocrr, Conuqa yBerl{quBaerc.E
\",35% aa 4,7.10e ner, r) nenuurana Z or 0,02 4o 0,04, g) nenravlrua cc or
1,0 4o 2,0 gaer BoaMo)n,ocrb uoryqr,rrb trpaBrrJrbrroe B,aseHue paArlyca (trpi4
:oroM norrBexrr{BHats aoHa He rager rny6me ypoBu.fl, tge T : 2,8.106 H). Tervr-
neparypa r4r,trJrorrrocrb y rtreHrpa T, = 75,0.106 H, p, -150; 66nruas qacrs
IAe_pH_ofl oHeprr{r{ (-75Yo) BbrAeJrsercr B cJroe r : 0,09.Ro (uonymrapuna
'0,0^5^{g,_Har,r6onrmr,rfi BbrxoA nefi'rpllno B yar(oM cJroe c" oonyuuplauofi

-0,0?14.)._Aqq (nfipaD c aaMernbrru euepronngerreHrreM (? > 6.i0u ]t,
.r q 0,3 Rg, M (r) q 0,6 M6) lrrueer Mecro 4ocr:arouuo upocra.E BaBucrrMocrb

p : (0,047 -F 0,002) (Tll0o)3, (61)

'T, e. b -Ts, TaR ?fle Rar( AJr.E uoJrr4TporrHoro tuapa c rr]rAer(coM troJrl,ITpotrbr
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n :3. Pacnpe4ererrr,re BeJrrrairrrr 7, p.,4,1 (r) nuyrpu Coruqa g;rR crangaprrrofr
NroAeJrr{ ronaaauo na plrc. 28.

Paccntorpralr renepb BoBrrr,rnarolilr,re npu arol,r irpo6lel,rr,r.
a) Ilpo6neua rernfl Ir rraMerlenr,Ifl cc.lle.iucir norro.ssnorYl . lno iloryqe-

uua uyxtuofi conpeueuuofi BeJII,rrIr,rIrbt cBertrN,rocrr,r Coruqa Z conper,rennoe
coAepixarrr,re reJrrr.fl Y s eoue peaxqnfi (a reu carrbrlrr,rBoAopo[a, BBrrAyMa-
Jloro coAepiriaHl4-rr rrrlrieJrlrx oJretr{e}rroB Z,Y *t | - X) nogroHflerc_E Tar(,.
.Iro6br oItoJIo 36/s sn.lnlblloIo BoAopoAa x upenpaurJlocr, B TerreHr,re EBoJrIo-
uuu ! renr,rfi IIprI ycJioBr,rr,r, rrro r.rer ne]ler{errr,rBaHrr.rr u qro r,rcxoArroe coAep}Ha-
uwe Y corJracyerc.fl c coBpeueHHbrlrlr [aHrr]rr]rr,r ]renocpeAcrBerr]rbrx onpeAeJre-
ttttit gla IroBepxHocrr,r llr r(oclroJlorlrqecHlrrrrr r{oAeJrflI\rr,r.

Paccl,rorpnu aror Bonpoc Brrr,rlrarcJrr,nee. Ha ocHoBaur.rr{ cBogr{r,r [69], uo
qlrcJry arorroB coBpeMelruoe coAep[iaHue reJrr,r.fl orrrocrrreJrbr.ro nogopo4a (uo
8 paanr,rurroro poAa lraNrepelrlr.flM) Hone6.rercfl or 2,79.10-z go 10,0.10-2;
paayMrroe cpeAHee BHarreHue aroii nerr,r.rr.rHr,r onoJro 7,9.10-2, sro Aaer BeJrr{arr4-
ny cogeplrianlra (no orHolrelrrrro x no4opogy)

Y- 1/ (He) zz (He)

- 0,24, (62]l:/[ (He) nz (He) f /v (H) m (H),

r4e Iy' v nL - r(oJrrtrrecrBo rr llacca arolloB coorBercrBeurro.
O6r,r.rrlo B reopr,r.sx crpoelrrr.fl Co;ruqa (craugaprrlan iuoqerr,) nplrHr{r,raerc.si

Yuar:0,24, cur. [64,65]. Tan Kar( coAeprna]rr{e reJrrrfl Y aa nperr.a ano-
JIIoI{rarr craH[aprr{oro Co,nurla yBeJrr4trr,rBaerca (no rracce) ua 30%, ro coBpe-
NreHlrr,re Blraarerrr.rfl AoJririr.rbr 611 6rrrr, Y :0,24 + 0,30.0,24:.0,30; X :
: 0,68, cqr,rraa coAepirraHrre r.EirieJrblr oJre]reHToB Z : 0,02,

Tax xaH cBerr4lrocrb corJracHo reopI,II,I crlloeHrla Coruqa L - p"7,5 (ue-''
BaBriclrl,ro or rrrrra reHeparlr,rr,l sneprlur) , rAe lroJreHyrapHr,rfi nec

W : (2X + 3l4Y -l'lrZ)-', (63)

To JrerHo y6egnrr,ca, rrro Ba crreT cropaHlrrr BoAoiloAa u teJr],tfi cserrtl,Iocrb,L
AoJrir{ur1 Ale/Lwr.urnbcrL He u,eLt,ee areN{ rra 3096 (!1"n, : 0,602, Fcorp .= 0,624).
(Boarrolriuoe rral[errerrue Z s rpeAeJra\ rrecnoir],Hrr\ rrllorlerrroB He r,rrpaer
rlpu arorl ponr,r.) 3to o6ctoareJlrrcrBo trBJrflercfr o4noiir na rpyngalrerrraJrt,Hbrx
rpyguocrcfr coBpeN[eHHoii cran4apruor,l uo4e"irtr BBcBAbr, raH HaK rraAe]rrre
corrreqnoft nocrosrrrroir [arrie rra ]recxorlrr{o npoqeFrroB rrpr{Be,IIo 6rr r cnnotr-
nolry o6negerrerrr,rrc 3err;nl,r (ecrn ne Boarrr,rna,,ro raprrr,rxoBoro e{{eH.ra or yrJre-
HIlcJto lt,t . crt. utt;ne).

3al,rerltlr, arro onoHqare"rsnoli, o6ocnogauuoli uo4e;utt naJreoHJII,r\Iara noHa.
qro Her, oAlraxo DTa rpyArrocrr,, orNIeqeHHafl BnepBr,te Hrtolrarrou r,r Pygol.t
[70J, rpe6yer cneqr,raJrbrroro Brrr,rr{a}rrr.s. Oco6enno B cBflBrr c Te},r, arro r(Jr],rua-
ToJlorrralecxr,re [peAcraBJreulrfl Ba rrocJreArrrre 25 "rrer flperepneJrr{ Tar(irte orreHr}
cepbear.rrJe rrgl,Ierrelrrrfl. FIanpr,rl,rep, Sur,rnr,rarrn r,r llleH.nron [71] ua ocnoBaHrrrr
IrBororIHoro alraJrrlaa rrJraEKToHa rrarrrJrr,I Hexoropr,Ie r;ro6alr,nue r,rBI\,Ierrer{I{.a
TeMnepaTypbr, noTollbre rrofrBrr.EIoTcfl nceBAorrepl,IoAr,rqecHl,I; r{x aMtrJrr{Ty[a rre
Meu.Eercrr Ba nocJreArrr,re 3 lrnn. ;ner (IIIaHnrou lr Ouafix l72l).3rlr uslreneuus
orreub xoporuo HoppeJrr4pyror c r,raNreHer.rr{.sMr,r op6nrr,r 3eu;rr.r (Xafic lr gp. [73]).
Bce oru Baprral{rrrr corJracylorcfi c coBperleHHll}Irr }[o[erLflMI,I nJrrrMara 3er,ura,
noropLIe, HaH cHaBauo, ttoxaB],IBalor, arro noJrlroe o6lIegeueur,re, BoBrrrrKrrlee
trplt rraAeHr{I,I coJlrreqHofi nocto.gunofi na }recHo,rlbno npoqerrroB, ue cuoco6no
6rr;no 6nr pacrorrrrrrc.E rlpr,r nocJre[yrorrleM yBerr,rqerrr,rr,r B]reproorAarru Co;nnqa,
Ar{KryeN,IoNI [peBparr{eHr,re}r BoAopo4a n renr,rir (ua-aa BDrcoxoro a,nn6ego o6ne-
;lerrenurefr Serrrlr). flpoqecc aror Nroirier 6r,rrr, npe4orBparqeu, ecJrrr rorrbno
BoBrrr{Haer napHr'rr{oBbrfi eS{eHr or yrJrer(r{cJTorr,r.

Oqnaxo rrayrlglrrra oca[r(oB rr onr.lcJroB, o6pasonanmlrxc.s n apxeficHyro
anoxy (oxoro 3,5 rrnpg. rer), rre [oHaBr,rBaer HaJrrrqr,rfl l,rorquofi rasosoft
atrroc$epr,r 3elrrr, cuoco6uor,l c{opunponarb ren.lroBarqnry (crr.r. 1741). Bo
BC.flITON{ CJIYqAEI,IMEIOTCfl HAAE}I{HbIE CBIIAETEJIT,CTBA TOIO, IITO OHEAH CVIIIECTBO-
saJr 6oree 3 rvrnp4. Jrer r{aBaA, B r{oropoM 4a;rie o6lrraJrrr [pr.rN{r{rr{BHbre opra-
Irr{B}Ir{. Iloarouy o BaJreAeHeHrrrr onearra Ba cpox 4,5 ltrp4. Jrer eABa Jrrr
Moll{}ro roBopr,rrr,, crrr. [75]. Ilplrcyrcrnlae mr,r4Hofi BoAr,r Mo]r{er 6r,rrr, ycra-
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:rroBireHo no HpafiHcfi N,Iepe Ha IIpor.ElHeIIII[ B0% BCeft ucTopI{I4 3elrnr,r n,
Molrier 6trrt, 4ante B caNIoM Harrale BBoJrroqr{rl, ecJII{ paccMarpllBarE, caMble

crapbre nopoALI. Beporruo, cpeAH.tr.E reMleparypa 3er'rrlr B llaHHI{e sfroxl{
,5r,r.rra sbrrxe 0o C, ee arl{oc(bepa cocrorrJra rr3 raaoB Jrerno BoBroHflet'IL,Ix Jlery-
qux coeAuHerrllii, ttoHpbrBaBrrlr,lx nJIaIIery, rr IIecr(oJrbIto yN{eHbrueHIroro rro

cpaBrreHlrlo c coBpeN,IeHHbINI coAepil{aHI{eM yIJIeHIICJIOIO IaSa I{ BOAOpOAa,

cM. [76].
tr'larre1enug,L crlrrrxolr BeJrI,IIII,I , r( rol{y ilte oIII'I Ire KoppeJrlrpylor c rJIo-

6a.usnrrl,rlr r,rBMerrenrrflNfr{ re\rfieparypr,r 3eunu. (Boo6lqe, ](r,InJrbr lralrer'Ieulrft -L

,qoJIiIilIrI 611 6lItl [optIAHa 105 ret, 'Iro6sr o6t.scnlrrl, Hoporr(oneplloAlrbre Ito-
re6auu.a HJrr,rN,Iara, crt. rutnie o pa6otax ,(r,rrHe r'r la{a [77]).

Taxr,rr,r o6paeor,r, coBepilerri{o }reaaRrrcrrMo or npo6reltli }Ill3r(oro BlrxoAa
Hefirllr,rHo (cu, uuxre) Mbr craJrr(uBael'Ic.a c r]lyAllocrElo - cnl'rrunou 6ols-
rtrr,Il[u r,IBN{er,rerII,IflMI{ cBerl{r{oc'rrt Collrqa [p]I ero aBoIIpqI{rI Ba caleT TepMo-

fl[epHolo npeBpalqeHus I{ n He.
flapanteluro Bo3ur{Haror rrplr DToN{ Apyrrre rpyAllocrr{, rJraBIra.E I43 noro-

.pbrx cB.Esaua c npo6tr,eil,oii neperweLLLulaHLL[L r{euiAy r{ellrpor{ lr uepll$eplrefi
BBSBAII; B olll{oa}Iuoft gr,rure }fo[eilLl cTaHAapTHoro Connqa calllTaeTcfl, tITo rre-
per{e[rrrBarrr,I-E Hc rrporlcxoAr,rr I] TeareHlIe nceft onolrotlran Connqa rI ]rarIaJILIIoe
ooAeplr{aurre reJrufl (0,24) gon;nno 6rr otpairtarl cocraB cpeAbr, r,ra xoropofi nos-

"t;rSi##T"ru* c crrrr{, arro rrpr,r Me*brrrer,I coAep}Iia'I{n I-Ie c'anAaprHafl
MoAeJrr, Conuqa (npu paayrrnov Z) \,Ioilter Aarb N'Ieubrlrr'rft rrrxog rreftrprauo,
cpannr,rlmrit c B[rxoAoNI, rra6nrogaelrr,rrt /[enlrco]I I,I [p., Har( ero cJleAyer IrB

pa6o'ru tr46ura l78I.
flo uaurefi upocr6e 6srra pacc.u,rraFra 1 uo4enr Corurila [pI4 ]IaaraJrllrbrx

BHAqE}II,IEX

Xrrs, : 0,80, Y*ta, : 0,16, Z : 0,0!t'

Sua.renne Z -: 0,04 6r,rno nrr6paHo I,ICxoIIfl rIB ro1'o, rrro c Irl4il{ fioilytlaerc.E ne-
,puo4 co6c'rBerrrrbrx nore6aurafi craIIAaprHoii lto4err,t, 6rr,raxlrfi x 160", no
.Bbrrrr,rcJreHlrnu ltpracrerlcen-,4,ancraaptrIa n la{a [18]. 3ta MoAeJIb rlplr xapax-
'repnofi AJrrrHe [epeMelrrr{Bauu.a I - Hp, a - I r{ trpu teo : lt ,'l '10e "ncr gaet
,IIpa Br{JIE,rryro cBeTrIr{octt, corrrtla u paAllyc, IIpaHTI{aIecHI,r coBrraAaroqufi c
pa4r,rycoM Counqa. Xog nrourocrl{, reMrleparypll rr }Iaccbr n ccfepe paAl{yca
.r liln c:roft nrogenr4 rrpr{BeAeH Ha pI,Ic. 28 n cpannbulllr co crall[aprHofi uo4ensro
164l CorHrIa, AarrHbrMrr Eaxa.ua lr rp. [65] r.pu Z : 0,015 r,r llaxala r,r l[asrsa
.[641 upu Z :0,04. Mr,r nr,rglru, alro [.rr.q paccall'IraHHofi r'rogenr,r p" - 116 r/crl3,
Tr:= L3,6. 106 It - B orJrrrqr,Ie or cral-IAaptrror,i l,IoAerrrr, rge Pc = 120 rlcvP
'a Ts -r 15.106 It. Xor.e paa.[r4rrrre r'reBeJrrrno, oHo BCe irie npr{BoAllr r( yilIellb-
Irreur,rro rroroxa Hefirprruo tl na -30%: vl:= 4SNU,.rro 6,luirie x na6nro4ae-
rtorry ceftuac rrorony tl (-2,2 1- 0,4) r4 HrI]Iie ro'1'oHa AJITI crarrgaptnoft N[o[e-
nu (vl :6,0 SNU). O,qnaxo yJryqrueHrroe rreAaBHo 3Haaleur,Ie [JIfl craH[apr-
rrofi no4enu cocraBr.ser 7,5 SNU (Baxa.u ra up. [66]), rr pacxoiligerllle reopl{Ir
lr n a6uro4enr,rii yclrnranaercfl .

B ro nie BpeMfl LICCJreAoBalIu.E xuNrr,rarecxoro cocTaBa BBeBA r,r uenianeagnoft
'cpeIIbr rre Aaror ocuonaulriir [peArro"rrolir{rL, qro co4ep}HaHr{e reJrl,Lfi B [epBI,rlI-
rrolr o6naxe, Ir3 noroporo BoBrruxto Conuqe, 6ut,tto tteu,t;ulei aleu coBpeMeIIHoe
ero Hocrrr,rqecxoe o6lr;rrr,re (24-26%). Ecrr,r 11oilycrl{rb, uro Yru., : 0,24
'Tar(oe irie, KaH coBpel,rerrHoe coAep?riaur,re B arNloc(bepe Co,lnqa, eto coAepil{a-
rlne cefi.rac 6y4er (nuytpr,r) 

-0,21t + 0,3.0,24 : 0,31. Ilpu HaJrI4qIrI4 Aa?I{e
cna6oro nepel,reurr{Barrr,rrr Ba Bpe}rx DBoJrroqr,rrr Coruqa ( -t0n ret) taxoe nte
,coAepfliaHlre He 6rrno 6nr n n atlrocdtcpe Co;nnqa, qro ilporuBopeulrt 6olr-
rnrdr{crBy ua6rro4aelrrrrx AaHFrbrx [69], cu. Hr,r]rte.

Ecnr,t, Tar(r4M o6paaonr, trpe4rroJIoiHr,rrb, qro rlepe]IerrtrlBaHIre BoBce or-
cyrcrBoBaJIo (nu6o B Teareul{e Bcero cpoHa aBoJlloqrrn, nn6o clopaAI,rqecHI,I,
c,r.r. ,[,u;rne lr Ia$ [771), ro npo6;reua coAep]riaHr,r.E reJIrr.E ocraerc.E Heorpe[e-
.reuuofi: xor.B HarraJrr;Hoe coAepirialrue Yrn, : 0,24 r,ywe Bfliflerc.rl c Kocl\{o-

1 3. B. Sprrrof,r (Acrpoconer AH CCCP), noropoii atsropr,r npr{Hocfir 6orruryro 6raroJlap-
tlocTb.
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roHr{efi Coru_qa }r Mo}r(er Aarb rre cJrr{rtrnoM 6onrmoft troror( neftrprauo vl (- 3,0,
puc. I n t7B1) B reqeHrre nasarsuoft aBoJrrcrlr{rr (Vl6eu [78]), conpeMeugoe co-
Aep)fiaHue reJrr.r.fi Ycorp : 0,31 4aer troror( fieftrpuno 6onee -iO SNU (rpn
o'rc_yrcrsrlr{ [epeMemr{Bauur); qro .EBHO IpoTr,rBopesrrr rlsMepeHraru ,{aru-ca(l16en t7B1)- Ho Aalng rrpT_-coAep,naHr,rrT"o,n:0,24 oo16* ,l , irilr,u;craHAapruoft uoAerra (-4 SNU) HeJrerxo yBflaarr c anctrepr{MegroM flenuca.Taxuln o6paaou, Mbr Molr(eM Bar(Jrloqtrrb, qro AaHHbre o ao4aprn*urrr He
B paMKax craH,AaprHoft lrogenra upr,rBoA.Er r( cJrrrrrrKoM 6oJlrmonry noroxy neftr=
pr4rro, xoroprrE BaBeAoMo He corJracyercfl. c r,rsMepeHrrEMu. Tolrtxo n tnyuae.
4axte ne6oJrbrrroro rrepeMerur{Barrr{.fi (uecran4aprHa.E Mo[eJrt Connqa) 

-ouo,

corJracyercfl c onpeAeJreHvstru o.6wv.s He s a:ruoc{epe conuqa. creAyer n ro.
,r(e BpeM.E trOMHr{Tb O Hafir4sr,rfl 6onrmoro paa6poca B ar(ctreptrMegTaJrbpbrx otr-
peAgJrerrlr.Fx coAeplr(aHr,rfl. rerrufl.i raa [69] {u uveeM- c.rregymque Aanurre o6,.
o6utuu He no paanoro po,qa r,raMepeHr4.sM.

PoA r'r3MepeHril Y pog lralreperrr.rli

tr4cxo4nal MoAeJrrr Connrla 0,24 Hopoua XUV
rlacrr.rqr,tcoJrnequr,TxrlorrLrrtrefi 0,11r Co.lrne.*rr,rrtnerep
Corne.rnr,re rrpory6epaurlrr 0,16 I{oc,rrrr.recfir.re ry.Jn
Conne.ruan Hopola 0,20

v
0,28
0, 28

0,10

NIr,r ulteeu oqeHb Luuplrcue llarrxr,r AJrfl coBpel{eurroro coAeprriaHl,rfl reJrr{.tr,
AeJralotql{c Bonpoc o ero coAepiriarrnrr rreonpeAerrerr}rbrtr{. Vr,rensruas B pa3yM-
HLIX nlleAeJlax COAepiIiaHI,Ie IeJII,Ifl B I{aaIaJIe 3Bo.rIrcq[fl COnHqa, rrbr ]re NIo]tieM
golurscn llblxoAa rreiirpr,ruo ts couracrrr,r c [Brreperrr,Ifl]{lr B p&r\rFii&x crarrAapr-
nofi r,ro4enr,r (6ea nepcrierur,rnarrlrl), oco6euuo ec,rrn yqgsll, .rro lraAe;riAa rra
ocrlr,rJrJlflrlr,rr,r^ nelirplrHo (ruoryque nprrBecrr,r H y},rer{rrrxerrr,rrc trsMepeHrroI'o
BbIxoAa n --'3 paaa) rle flB.Ilflercfl nona o6ocrronarinor,i [66], cu. rar(irie [Zg]. Uo
}IE3A]]IICIIN'IO OT OTOTO I,ISI,IEHE]II,I'J CBETIII{OCTI,I NPI{ IIPEBPALqEIII,II,I BOAO]]OAA.
s re"Irr,ri,i croJrr, BeJrrrnu (> 30?6) n palrxar crarrAaprrrofr uoAe.nn, arro craBflT
iloll co]{rrerr}re 3Ty NroIIeJrb.

6) Irpo6;rema o6u.nr,ln rflrr(eJrbrx aJreMeHToB r'r rrorox uerlrplrno. 'faH Hax
nolglr uerlrpr,rno vl - Z1,t, Eanar r,r Vlsirr,rx [80] upeu.rroiritrJrrr fiorrlrgrlrr,
Z.Ilo 'rro6tt tre npr,rfirur H rlporI,IBopealr,rro o ooAep;riaurrelr rflirieJrrlx aJrerrerrroB
n aruoc$epe Cornqa, f{prrcrerrcerr-f{a.rrcraapu, farb r,i ['Ioprag [811 upe4nonilr-
Jrr,r raH rrasr,rBaerryro (rpflsrryro rrol(eJrb)) e noropor,i z nuyrpu co;rnqa Hr,lqrolr{-
uo(rlo4e;nr,BcZ:0,00111r\rcAerrrrCcZ-0,001),aarrroctbepa((3arllflBr.rfl-
ercrr) B npoqecce DBoJrrorlr,rlr lryrelr axxlleqr,rrr Ao srraarerrlrr, z = 0,02 (r,ro4e.irs
A - c:rnu4aprrrarr MoAeJrL c z -- 0,02 on.rrorr, 4o rqeurpa) Ba o{er }re}ntsBeBA-
rr,ol_i cpe4r;r , 6ora.r'or,i N,reraJrJralrrr r.r cr,rJrr{Hararri.r [81]. (flpe4rara;rocrr Aairie
[80 l, qro axxpellrrfl B ocrroB]rorr Boarrlrxaer npr,r npoxorriAenrrflx corlirla vepea
N{e}riBBeaAuLre o6traHa, tr rotAa [racrynaroT "r]e11rrr,rr(oBrie uepr,ro4r,r.)

ocnosiroll IIeAocraroH eTofi <rpnanor,i ,rro4elr,I> - oqeHL MeJIr{afr RorrBer{-
TI{BIIafl 3oIIa, rrprl noropor,i;ur.rrnfr }re }ror 6lr nr,rroperb npr,r nepe\rerxrrBarrur{.
Ha carrorr irie Aerre rrnreerc.tr <octpr,rfi qet[rrrqr,rr> Li; n arr'roc$epe Connr(a ero
coAeplrralir,re (1,0.10-t' or BoAopoAa rro arr,rcJry arorroB, cu. [6gJ) rra rropflAoK
Illlirie, arer,r coAell;tialrr,re Be r.r B, xoroprre AoJIrlifrbr 6r,r;nlt 6r,r Bbr.roperb npar(Tr{-
alecnr,r oArroBpe].reruro c Li (cu. Poxc6ypr tB2J). ,Il,atee, ecJrlr croJrb trlrlr\oe Z
coxparrflJrocb Rrryrpr,r Colruqa B reqerrr,re ero DBoJrroqr,rr,r (a aro ran r,r AoJr?riuo
6r,i'rr, n orcyrcrBue clr.rrbrroro rellclrerxr,rBarrr,rfl, [onyqerrrroro e [81]), To rar(r,IM
rrr,lBHrrl,r Z ye u;,orIla 6lr o6;ragarb cpc[a, r,ra noToport o6paaonarocs Coruqe.

B qe,trou AJIfl BReBA rJrasnort noc.rreAoBareJlbrrocrlr r{orrBer(Tr,rBHa-s o6oro.rna
yBeJrrrql,rBaercrr ilplr nepe,\o4e H BBeBI(al.r llerrr,urefr lraccbr. Ecnr,r anes4st c lrl =
=: l[6 Llr'relo:t rrI'I3r(oe 3l{aalerrlle z, totty;t;tto, .r.ro6r,t BeJIlIqlIIIa z t.a tovepx-
IrocTr,r 6.r,rna $yunql,refi to.tu1r,t HoriBefiTr,rBrrofi o6o.lro.rxlr (.1g*r roJrule, TeM N,relrb-
we Z). B ro;tie Bpeltfi IIer cBrrAereJrr,crB cr,rcreN,rarrrrrecnoro rrar{er{eHrrr. o6n-
ttmn Z BAoJTL rnanuor,i rrocJrcAoBareJrbrrocrlr AJrf BBeBI{ c l,I .--11u16. Bonee r.oro,
y Hpacril,rr rr.rrarrroB r{orrBeHTr,rBrrafl o6oro.rHa rrarrHoro roJrrrle, qeN{ y BBeBA
r.nanrroi.i [ocJleAoBareJrbrrocrr,r, a 4e$nqur ]reraJrJroB rre na6;rrogaercfl, cxopee.
rralporlrB. Itpor're roro, r,rB pa6orr,r Ponca t np. [83] cJreAyer, r{ro rrepaJlrarrr,-
nrre xore6arrnrr rpe6yrorHorrBenTr,rBnor,i o6oro.rnr,I c uaccoft 6otsrue 0,0I Mg,
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vrTo IrecoBMecTIlIMo c MoAeJIr,ro c EI{3r(lIM Z.Mogext BBeBAbr c rrr4Br(I(M Z n npan-
-qrrtre Molner: 6rrrr nocTpoeua {raerauecnra, Ho orra Aorl}firra y[oBJrerBop.rrrb acT-
.pououlruec40fi xaprune: co,rnqe ecrB crapafi BBeBAa 4ucronofi ,arerierr"o"rr.
[Ilrelorcg Aa,rrlre o6 arolroqral{ grr/tx BBegA B cryqae orr(pr,IT},Ix aBe3Arl,rx c6otr-
.;TETTT,Ift: I{X SBOJIIOTUIO MO}I{HO IIOHETE, B IIACTHOCTI,I , ECJITI PEIIb UAET O II{AIPAM..ME {BET - CBETIIMOCTb AJI,E CTAPbIX, 6OrArr,rX METAJIJIAMII ABE3A. PAArirAqA
Melr(Ay 6e4urrura MeraJrJraMI{ BBeaAaMr4 cnoureuzrZ raJro Hartreft rarax:rranlr
.u 6orarrrlrz MeraJrJraMr4 BBeBAaMlr HaceJrer{Hocru I (4racna 

"uou*.r*rj """*rlca SyugalreHraJrbHbrM {axtorrr anee4uoft acrpouoMr{r{, xoroprrft rarur(e He g.fl-
rfierc.E c MoAeJrbrc cornqa c Hr{Br(rrM z. Haxoueq, opr rrrrui" z ip.o,riiivn
cBerrrMocrb MoErHo ronofHarb, yMel{ 

_IIIary 
y 40 auaveaufr. 75-20%o (y *on";"B serraqrHaY :0,19, y mo4erra C y :'0,1d, cm. t8itj. 5ro ,or" r{ EetrJroxo

nJrfl Hrlt3noro troror(a ueftrpuno, oqerrb tr{gxg yB.E3brBaercfl c trptrH.flT},rM 3Ha_qegueM coBpeMeHuoro o6ranras reJrlr_fl 24% (nnrexaroqrrM ,axxe ru *o"*oro_rrsecxofr reopur 6orrmoro BBpbrBa, cu. Barouep rd Ap. tg4l). 
------.:

floarolry MoAeJrr{ Conuqa c nraaHurr{ Z egaa JIr4 Mo}nHo cqr4Tarb cocro.flTeJrb-
IrbrMrr. Eqe 6onee H.ecocrorrrerrbrra MoAeJrr Xoft;ra IB5] c noou"r,rrrrbrM .fiA-
?gy lyrr"r -!r(_d_^ ose'b Bbrco*rrM o6nrr,renr rr*.olr, ur"*urrro, z : d,'E
(HpoMe .agep c, N, o) u crarrrqecxoft o6o_no.rxoft c nopuan;*rw*r z:0,0i.(culmaercx, _qro .trApo repelr(r4Jro {aay <6onr-o"o 

"rfrri,i, cyqecrBoBaJro
.qo Hero, a o60no'rxa [o.flBrrJracE r,rB-,a a*Hperlrr[ onoJlo- 4,7.!',.}s;; ;;ry;;:
aa{..) 3r+ MoAeJIb (He aB-oJlroqr{ourrpyer)), Aaer trocro.ErrHyro cBerrrMocrb rr ;5itts-
.rraft nr,rxog vl. cxema o6paaonauus raHofi 4ryxaouuoft oior*, Heflcna, a BoB-
MOlnHocTb cra6rarr,uoro cocyn{ecrB oB aHr4.fl arr4x Borr coMr{rrreJrbrra.

Boo6qe, cyqecrByer? tro-Br4ArrMouy,'6o.nruru" touo"y""ocrb HeaBoJrIo-
ru{oHrrbrx ruo[e;refi conuqa, cuoco6nr,rx.Aars tr.r60 npanr.rrsurrft nrrxoa v},rra6o npanra.nrurrft neprroA ocru,rJ,r'qr4ft (r uacruo"r", iooilf cM., Hatrpr{Mep,
.[43, 86].

n) Irpo6neua repeMerxn*a*tt^ rr rroro* nefirpuuo. o6euqarorquMu trpeA-,CTABJIEI{IIfiMI4, qACTIIqHO CHI{MAIOItrtrM.TI YHASAHI{bIE BbIME B II. A II 6 TPY4UOCTU,.f:.!:l-r-:: np-eAcraBrreHr,r.E o trepeMerur{Bauuu (xounexquu) nury.pr- Corrrrla
(cr4creMar[qecHuM]r rrJrr[ BT_eMefruuuu). flep;oe, uan6oJlee paaalrrbe tr3 Hr{x,gauo ,{,ranxe u la$ona 177). Ha rr"rrrrro'ft cra4r,r11 ,uooriry C;"r{;,-;;
.4eftcrnraeu (p, p)-qux"na, y eI9 rleHrpa - flApa, r4e uar,r6onee a{6erirusr;
arr4 peaHr{r4r{,- coAep}fiarrrre He, r H cranosllrc.E MerrErue, qeM B Or(py]fiaro-qeNI 'sApo IlapoBoM cnoe. _flooroMy Bcflr(oe BrrpryaJrbHoe onycr(agr.re aJreMeH-
Ta ar.oro cnor (ua-aa xo.rre6auuft, s oco6eunocri Anfi g_MoA) , ,ory 6o"ee s;-'comoft TeMueparypbr rrprrBeAer H yBerr{qe,r,rrc re,epaqr, ,""p"ri, u irr-ru.yBerflqeHr,rs. o6unus. fAepHoro (roprcsero)) n'eneueure IIo cpaBrrerrr4ro c OH-pyE(eHrreM. 3To npenrrruenue reunoB.blAeJleHrr.s B aJreMeHTe HaA paBHoBecHbrM
BHaqeH[eM rrprrBeAer H-Br,rraJrr(r,rBauuro 

_(r,ra_aa yBerlrseHr{.g <u.rranjruecrr,r>) ane-MeHra B BOHy srrltre rofi (lra-aa 60.rurueft cKopocrr{ uoAseua), rAe oH rraxoArrJl-
'c, B paBHoBecnn, Auururyga g-MOA npu arol,r Molr(er Haqarb Bospacrarb, .EApoy qerrrpa Mo}fier pacl]Iupr,ITbc.fi rr3-Ba yBeJIr4qeHrr.E TetrJIOOTBOAa 

-Xo;re6ariugltn
I{ trepeIIoCOM BeII{eCrBa, OIHOBp0MOIIIIO MO]fieT HaCTyIII{Tr IlepeMemtlBarrrre.
Pac,rrapenue 65z4er ?rArrr Ao rex [op, flofia rrorep" , "pugrr*sHoft 

o6oJrosxerre oxJraA'flr ry{po Ao taxofi crerleHrr, .rro BoccraroBr{rcfl rrcxoArroe rea;roBoe
paBrroBecr4e. Taxosa {raauuecxax Kaprrr,a MoAeJrrr.,(u;rne-faor. u"v"rrt:qIIBOCT}I, IIPI4BOAflII(UE H IIEPEMEItrI4BAHI'IIO? 3ABITCAT 

-OJT 
TAPMOIIII*i T 

' ";;"PUMoAbr g (HonzuecrBeHrryrc reoprrc cm. a pa6or" ftpr"ir""""u_A;;;;p;;u IaSa [87]).
C uaurefi Tosnr'r BpeHI4.E nalr6onee Balr{HLrM BAecb fBJrfferc.E To, qro B orJrlt-qIIe or craHAaprrroft.. lroge.rru ueycrofivranocrb BrrepBbre tro.EBJrflerc" (pocr.aMrJrrlry[br xone6anuft co BpeMeHey) nru ruuanufr l- i n (gr, gr)_*oau*.'i;;

trepBbre uepproArrr cra6urrusrxxore6aur.rft l\7 n 21 36 uosirsro.cs rrpv t : iy MoA hfr8z coorBercrBenno (crrr. [87], ra6n. 1), ror4a r(a1 B crar{[aprnofi rrro-
.[eJlrr Brr,r [eprroAbr Bo3grrnaror uplr I : 2 u uo4ax ge _ gro, cru. [t8,'lg]. Arsrex )r(e uog Hore6auraft arru,nraryAa cMerqeuufi ue ,creaa]e, n rlegrpe 14 troroMy
'Br,IsbrBaer orHocui'eilbuo 60rrmyro aMrrJrrrryAy B reHepaqu, ,rep"rr. Ilepraa;neyctoftwnocrb - Hacryure,rre pocra aMrrJrr{ryAbr ra*r.x *r#d;rfi ;'n*-
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ilr,rpeHrrfr - BoBIIuHaer nocJle 2.108 rer, lI cnopocrb ee paaBurllfl - paC1aI'I-

pegr,r.E - - 4.107 .lrer. 3ra Cragrra BpeN{eIIIIo oxJIa}I{AaeI\{oIo fIApa ll3-3a nepe-

MerrII{BaIIufl II BLIpaBIII,IBaHI,Ifl XI,II\IIqOCHOlO COCTaBa C AJIIITOJIbIIOCTbIO trOpfIAHa

rrrgaJrr,r llertrlro.nrqa-Ite,rsnnr.ia (.--10 IIJrlI. JIcr) 6yger xapal{repllsoBarlcg
[r{Br(rrN{ BLI\o[oM vf r,r uagen[eNI CoIIHeaIHoft nocToflrluofi. TaHoe coorotl]Iple

Molrier 6r,rrr, cn.searto c Bperleurrbrlr rlacrylrJleIIlIerI JTeAIITII(oBLrx [eprloAoB (no

Lr'relrlrrc ,I[n,;rxe u facfa) . To,''119 noCJreAIIee o6xegeltenlre orlro0lrTcf H Snoxe

orat"roti*a (1,5.104 rer) , cBr.rAereJIbcrBye-r 'rolqa o ror{, 'rro Co;nttqe erqe

He yrnJlo or I]oCiIeAI{ert craqlru oxJIa}IiAeIrII fl, 1771. 3arerr Conuqe BosBpalqaercr

B rrcxogrroe Cooro.EHIIe, II trlloqecc rloBropfleTo.fl CI{oBa. B oroft reopIIII nlr6op
Z u X (r tB71 rpurrflro X : 0,735; Z :0,02) lle IIIpaer ranoit xpr1rr,r.lecxoft

poJrrr, Har( B cJryqae crarr11apr]roli lrogelrt: cocraB u3-3t1 BpcN{cIIIro Bo3IIII}iaIo-
qero uepeNrelrluutilillfl 6y4er: ror ilie-,- aIrO u y aruoctfepbl CoIIII\a. 3ro ogirO

tr{ts Ba}rirr6Ix irperr}IyulecrB reopllrl f{lt.nne-1'trr[a' Bropliu ee Railtll]'r]I (y?Iie

vrroNrflIiyrbrtr) trocrouHcrBoNl .aBJIflerc.s ro, uro olia AorlycHaer IIaJTIIaII{O AoJr-

,Orraprrogrraa*rtt (n uacrrrOC:rn, 160t") Holre6allufi y HI'IsIIIIIX' lrau6olee "rIeIHo
noa6ygr,6lrrx IapMoIrI4I( I rro4 g. Oua uo;rier o6tncrrlrrr' BpeN'IeIIITI{I'i Ae$uqflr
troror(a vf, ecJlu Nlbr cqrrraell. arTo TIiI,IBeil R Snoxy npoAoJI;Iialou0locfl ox.rrail{-

[eHr,rfl uiyrpeuuefi aonlr Co.nrrqa. Orra yna3blBaer BecLNIa npaBAonoAo6lrr,rfi

,prrrrrru"rtl{ tpltrreprbr r'i xIe-\aHlI3NI B o 36y;IiAeH['E HoJI e6 alrufi '^ 
llr,r.nr,r Bl,ranaBaHbI coI,IIIeIIu.s B Hollqenqlrlr ,[,ulxe-fatla. Teope'u'tuecxrz

rre rr3yareH Borrpoo o BBal,INloAer,:ic'rnnu noJre6arilrfr u HoIIBertrIrII'I, I'I lreflce]I Nle-

"ur,rrrr, 
xo"opl,rfi npII poore alIUIIIryAbI HoJIe6aHl'1ii [plIBeAer It IIe]ler[elulIBa-

ru.o (l'oxc6ypr tB21). Ileperrer.tnnalll{e rpllBe[er H 
^y\IeIIrIIIeITIIIo 

norox,a vf,
ec,nr,r:'1) 4rrr"r-"rrurro"Tr, craArrlr [epe]feutrBauun (-107 rrct. no ,I\u"nxe lr farfy)
lreHbrte Bpelrerrr ?rilrsrrrr fAep II;3 (--10u .uet); 2) repeNrerrlaHo 6oree 1r0-
509r0 Maccl,r Brryrperrrrlrx cJroe; CoJrrrqa (ror4a vl 6yget ,.-1,4f. SNU). Itpoue
Toro, tr3Mer{errue cBerl,rN{ocrtr Z, couponoiFigaloilIec qepeAoBauile lI3}IeIre}Il{fi
vl r,r rbaa rrel]eNIerr-TIBaIII'I.g, cJII'IilIHoM Berrllno' IIe r{eHee t0% (Pyg IBB]) r aaxre

dOrtr^ (Vrrpur [89]). CpoHrI qelle4oBarurfi Hone6asufi' L IIe coorBercrByror

;;;;J ,oo6ururrur't nbne6asnfr rerlreparypr'r 3ert'nr't (cu' Br'Ime, r'a')'
Voop,,.r l90l rre ltatucr raH;die ulrKaHrr\ cyulecrBettltbtr I43rIelleuufr n crpyl{Ty-
p" 

-JrrirU"plror,i 
lroge.,ru Coluqa rpI,r IIaJrrlqllrr alrrIJrI{ryg xo.ne6anufi Ao

b0 nnr/c, ,ornu xax na6lroAaerlble none6alurs n ..-105 paB NIeHblIIe' Oquaxo

otr BBeJI c[uIItKoNI NIIIolo yrrpoqegl'Ifi: 6pal BoBrIyx{cIII'Ie roJII]Ito AByx }Io[,
gr- u f-uoA, AJrfl arelo r{crroJrbSoBaJI SaBrICrr}IOcTlI BOSr,IyIIIeHI'Ifl Ter{Ieparypb]

Silf i,, iGciu, n/ (r). urreegerru_ue.Ar.E rrornrrponlr n - 3_I{aynr'rurorr I91J

nng (,-.\roAsr r.t IlJnaprllUr4Jr6Aolt l92l u,ln rlLICro paAl{aJbllol4 I\IOlLl , Xorff DTI'I

uoclen*rrte cueqrr$llqupoBaHbr AJIfl a priori aa4arrnr,rx ar'IlrJrr{ryA }Ia noBepxHoc-

,, Zi$'i ll ,Z r,r/". 5ro, nu6op flBrro rpol{BBoJreu. }tpoue roro' ilprr rar(ux
6oltrurx atrlJrrlryAax neo6xoAuuO paccuarpunar| lleJll'IllefiUyro .aaAauY (CU.

,;;;t. Barelr on"a pr.iori carr,rraJr,.r,o e ciarr4apruofi NIoAeJIT{ (u noo6rqe r
Ba,aqe o crpy*rylre #eaa) a\rnJrr{ry[a Ha rloBepxrlocrtr reM 6onr,rue, 'reu 6onr,-

il;;;; ;Ap. (crn. ,prr*repbr rrporr{Borronoirinrrr cJryqaeB r pa6ore Bopouqo-

na lr ?I{apxoiro ia3l). floarorry coo6pairieur,rR Y.nlplrxa MaJIo rroAxoAflr K pac-

c\{arplrBaeNlofi uPo6reme.
Heaasprclrr,Io o:r reo(lual,IalecKllx [ocJIeAcrBI{fi teoplur fa{a ona 'flBJItIerC'E,

Ira lraru BsrJrrr[, rralr6oree paanlrroft reoplreiir, n roropoft paccN{arpllBaerctl IIe-

pe1{eruuBaHlle }raTeplll{ !I elo BoSIIO?il}IbIe IIOCJIeACTBI{.g AJIfl B5IXOAa HeitTpI',IHO'

OCnOnnr,re ee AOCToIIIICI3a: a) B5I-EBJIeHIIe TpI'IIIepIIOIO NIexalI[3Ma liiO11e6afluft'

ecrecrBelrrro BoBrrr{Harotqero rrprI Br,Iro]lalr!IlI (no4opoga) B qellrpe 3B^eBAbr;

6) cnaaaunoe c Drr{NI BLI.EBJIeIIIIe AoJII.oneplloAunx xo1e6auuft (6o;nee 2l') y

,rrr-r, l-raplrorurx r{ g-},roA; n) uoxaaana tlyrrgalrerrraJl6Hafl pOJIL IIelleN[e-

IrrIrBaHI4.E B ABOJIIOTIHII conrrqa; B qacTIIOcTI,I) oHa oTKpb'IBaer Bo3N{oiIiIIOCTr'

3Bo Jrroqr{r{ r{ c NreAJrerrtrbn{ nepeNreUIull aHI,IeN,I (P oHc6ypr [93]).

,[,nx uoruoTbl CJIeAyeT ylro]LrlrryTb TaI(iIie o BoSMOT11HOSTI'I AOIIOJIIITITSJIb-

Horo reperroca 3r{eprr4[ anycruqecxrlN,Irr BOJIHaNiII. I{r,ror'IarroM 
-1 

o_iy-i"^l-"_y

[9/rl 6srnb rraftqerro, rrro ecJrr{ rl, aceft a}IeprIIII ncpe.Ilocllrc.E.erI'INlIrl BotrIrIaN{I{,

To Ntoir{Ho o6ecne.rratr, uyrrrrr,rfi, r-ruaxnfi' uotoH uefirprrrro. Ho o6rFIno ecJIr

aMUIIITyAa DTI{X tsoJIII y IIoBepxIIocTII \,IaJIa, To oIIa eIIIo ]r{€IIbIIIc BI]yTpI,I' IIT0,
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'r{o?rier cAeJrarb rreperroc erreprru,r BoJrrraN,rrr rre D60enrrBrr,rl{ (PyA [95J). Dro
3aN'IeqaIIIte, oAHaI(o ' IIe BceIAa IIpI'IIIeIII'II'I0, TaIt HaH I,INIeloTcfl peIxeI-II{fl JII4-
.ueftriofi BaAaqr{ c BoBllacraroqert arrurrarygort H rlerrrpy.

I-Ieaanncr,rrlo or rolo, rAe (Dur,r\elrrpD IJsrAeJrer:rr,rfl TepN,roflAepuoft arreprr{rr -B r{er{rpe r,rJrrr B 6"nr,rsre;riaqer{ H rreNly crpepr,ruecHorr cJroe,- B cryqae craH-
4aprrrofi N{oAeJIl,I crpafl,rsnxaqr,rn Ho]rBeHrlrBrro ycroft.u,rna BesAe Brryrpr,r

.M OACJJII, eC,lI lI

clln Tld,ln p ( (y - I)ly := 0,/1 (64)
,(4na o4noarotrHoro raBa r,r upene6peinr,rMor[ AaB,lreHlrrr pa4r{aquu y:blr),
rI ilcpcilcru [Balt lre rreBoSxIoililro.

Oguaxo Aotrycrl,IM BMecre c la{ou, ilro BoaMyrr\errr{fl Bce-raxr{ Bo3rrrrr{aror
(aa c'rer [oArona roprcqero N.rarepr,raJra r,rJrr.r, Harrprrr{ep, Ba c.rer xone6anr,rft
TI'rEa p- I'IJrI'r, g-N[oA, BoBrrl{r(Ilrl'rx B oclroBalrl4r4 r(oHBeKTI{BIroro cro,q y noBepx-
rrocrlr (cu. [961), g-Mo[r;r pacrpocrparrflrorcg H qerrrpy 6es aaryxantrrfl) eclrrl
r4x tlilcTora 6onrurc ReJII,IrIrrIIhr O)conv - 

rracTortl 11epeBopaaIrdBaHr{.g c"noen).
B I97] rronaBarro, arro Aa?ne [prr Hr.rarro]rtHoM BoBMyxler{r,rrr rrJrorrrocrr{ y ueHTpa6p/p : 10-6 -:-. 10-e soauflxaror rreJrr4Hefrurre, HBaar4trepr{o[uqecr(r4e xone6a-
Irl{fl, r(oropl,Ie' oTpaTl{arlcb oT rloBepxHocrll BBOBAL,I) noAAepHl4Baror craqr,ro-
.HapHbrM BosMyrrreHrre B^ qeHrpe, o6paaya uo4o6lre cr4creMbr c <o6paruoft
,cBflBr,ro))r cN{. cJreA. u. 10).

B cnyuae repe,oca Drreprr,rr{- nounexqr,refi rroron ryp6ynenruoft oueprr,rra
,Moirirro flpe4craBr{rr n nu4e [9BJ

H,:s:-t-[r{r",\ -/{l,r\ ,1 *t, (65)"L b ft l\dJnt fta,t \dll7iiol ,r".,
rAe g - ycnoperrr4e craJrbl Tfl?r{ectu, .R - raaoBa.fi frocroflr.rHafl, Cp : Rl(y _
-.1):3R12, pt"-- r,ro-JrertyJr;rprrr,rfr aec (-1,3 4,ux Br{yrpe}rrrrx 6noe, Co.rrn-
qa), uugexcr,r rad u ad o6oauaqaror.nyulrcrr,rfi, agrru6urr.recHr,rfi. y qeurpa
.9Tqrr[1pT{oft uo4enlr xopoluo B]rrroJrHrrerc.s ycroBlre (61) p - 

,f,i, rax .rro
,(d,lnTlrl Irp).ro :tl+, a B_errr{rrr4H_a (d,lnTld lnp)r6:'(V - l)ly:0,4.
Be.nr,r.ruua B HBaAparrrr,rx cxo6Hax (65) 6yaer 0,15.

Ilpr'rulruaa corJraclro BElqr{cJre}rr{fllr co6crBennlrx {yuHquft s t43] paccro.E-
rrr,re N{e}ri[y y3JraN{r,r g-N[oA -Ral25 B r(aqecrBe BeJrl,rrrr4]rbr, xapaxreprayrorqeft
AJrI'IHy nepex{eIIIrrBanun l,I{ [pr{IIrINIafl cxopocrb none6arurfi Cornqa coinacno
Harrr,rM r{sMeperrr{flN,r u : 102 cvlc u Berr,rqr,rHy c : GM (r)lr2:3,45,105
(cunrax M (r) =:0,02 lvlo:4.103r r corrac,o crarrAaprrrof, Nrogerr,r [64]),
troryqaeM

H t'2 -2,7 
.101t opr/cr,r2. c, (66)

Tgrna_ I11 pq4garusHHfi troror( H, : L (r)l4nrz I Ll4nrz rprr r = I 6ygerl/, S 3,86.1013 apr/cu2.c, r. e. s .-100 paa Mer{bme
Sror peaynbrar xor.fl r,r xopo*o lrunedren (cu., uauprarvrep, [ggJ) 1, Ho uo-

.neBurrft, TaH r(aK coAepmI,IT ol{eHr(y ilprrMeEr{TeJrbl{o x paccMarprrBaeMoMy Ha-
MlI Cfiyqam, HorAa xapaxrepnuft pasMep Br.rxpfl trop.flAKa paccro.EEtr.E MemAy
B6rqucreEHbiMu ySraMr,r g-Mo[. Ec;rlr g-naogr,r BbrSbrBaror nogBexqr4lo, To rroron
TetrJra Mo)r(er 6rrTb uo4anJrflroqe 6onrmlrrr.t. B cryuae ycrofturnoft irparr{u-
xaquu craHAaprHofi rvro[enlr Ht < 0, r4 rrpoqecc oprro4r, (ec.nu ou ruuymaiu)
,K H I(OUJIErItrK).OqEHb,oONrMOfi EIIEPTI4II{ BHYTPI4 BBESAbI, TAI( qTO EAPY}IffiAE
fiorrBer(TlrBHa.E Borra (ecru oua Aocraroquo paanura) Molr(er cTr4MyJlr,rpoBarb
,Srrcrpoe Ear(otrJreHrre rerrJra B r{errrpaJrruoft obnacrr,'*oropou trpr[Be[er r( Ha-
.pyltrelrrrlo rerrJloBoro r4 rr,rApocrar[qecHoro paBHoBecrr.E lr neycrofiurirBocru
(pacmnpeurro), naprrnsoft lrnra nexosofi, xax y IaSa.

oAecb ocraerc.E He.EcHbrM Botrpoc o BsanMoAefr.crsuu rrro4 xore6aE,ufr. (p-u
g-MoA) r( HorrBer(quu (cna. c,regyroqnft n. l0). Ho ecrra, 4.ftar*rr"obuo, Me-
xaHtrqecHoe roa6yxgenlre none6aunft napyxruofi HonseHrr,rnnofi aonoii a{-
{enrurno (uro .counureJrb,o, cM. cJre[yrorirt o. t0), ro ,66"*, u**yryri-

jl 34ecl orMeseuo' rrro l{a}r{e c*opocri,r ABr,rxterrrfl onoJro rrecr{oJrr,Rr.rx r,rerpoB B cer{y,I1yrocraroquo 71la aSSexrr,runor:i ionrenqlrr,r.



qllu BoJrH y ltrer{Tpa \,ro}r{eT cTaTE, Tpr{rrepHblr,I N,IeXaFII{sNIONI yClIJreHlIfl trOrOKa

Qoronou (6laro4apn ycr,rJrerruofi rrrApocrarl{qecxofr gnSrfyalur), xoropr,rfr uptr-
BeAer r{3-3a paclrluperrr,r-E, r( yr,reHrrrrrerrr,rro HerlpoSpaqHocrrl n o6ler.reltllIo BbI-
xoAa rrorona rrefirpr,rno, Han orMeqerro s [96]. Itpoue roro, raH I{aH r(oFIBeH-

TrrBrra-E Borra yBeJrr,lql,IBaeTc.fl c yNreHbrxerrHetrl rlflcc]r SBeSAbI (Clt. nr,ture), to
rvrbr [oJr]nrrbr 6r,r o;rir,rgars 6o.uee a{$eHrunnoro IloS6yiliAeIrlrs Hole6annfi y
aneag lranofr l,racclr, t1g11 y BB0B[ 6o;rrruofi, rITo IIe.EBJrferc.fl xapaxTepl{bltrI, Ha-
rrprlN{ep, AJrrr rryJrbcr,rpyroulrr,\ anca;1 (irtinpl,I}'Iep, BBe3AbI r.r,tna p Cep, aneaqn
B0 - 85 npaxtuarecxr{ r,re AoJlirirrbr rr}rerb rrapyxlrofi r(oHBeHrI,IBIroii aoart,
cu. [100J).

N,Ir,r nr,rgr,rlr, qro BBr,rAy r{enorreprrlTx rpyAllocreii co ctan4apruofi uoAeJrbro
He Jrrrlrrerro ocrrosanilii paccrrorpeHrrc rroIeJrrr Comrqa c neperlerur{Barlr,IeM
(nonnexrunuofi lro4e.irr,r, qlr. ee SoprryrupoBlty B [99], r.n. III, ypaenerrr,rr
(332-4), (3.8G)). 11o4o6uan MoAe.rIb 6r,ua ueganlro paccllorpeua ,[,. I'ar[ou 1"

3ro xultlrqecHrr ogrlopo[rIa.s xIoAeJIb B rorl ctr{blcJre, sro X tt Z r'pualnrbl tro-
cTofrHlrlrr\'Iu (c qe,nl,to pacalera Irenpos]larIrIocrl,l lI ypaBrIelrLl.fI coctoaur.Ia) .

B aroii N,ro4errr Z:0,02 n X nr,r6parro ran,.mo6rr [arL rIpaBI,IJIbIIyIo cBerI,I-
Nlocrb Z : 3,83.1033 apr/c. flory.raeu X - 0,677, ran alro Y - 0,30; e
paNrr(ax o6rr.rnr,l-t upe[craBJrerrr,rfi crau4aptuor,i NtoAeJrI,I Bro coortsercrByer ca-
r,toft noa4Heft cragr,rlr aBoJrrollr.I Contrqa (nor4a 309'o BoAopoAa rlpeBparllJrocb B

re"nr,rfi) . flpe4uonaraercrr raHirie, rrro rrer Hlrr{aHoro nepeN,Ielunnanr,rn I-Ie3
flpfl ]lacqere cnopocrr{ E[eprrblx peaxqr,rfr. Ouenuluo, alro AJIfl paBlroMepHoto
pacnpe[eJrerruq X [oJrrrieu cyqecrBoBarL npoqecc neper'IeurrBa]Ir,Ifl rla [IHarIe
Bper,rerru < 4,7.10e re'r, r{o Bpeila BbIpaBIII,IBaIIIIrI AJI.E I-Ie:r n o6lacrtlx rene-
paqrlll errellrrrr,I BHarrI,ITeJrbIro Nrelrbrrre, qel[ DTor BoBpacr. Otuoruelrr're AJIII]Irr
rrepeNterrr{Barrr,rfr K rrrxaJre BLICorr,l a 6rr.no nrr6parro 1,2 c re},I, qro6rr noJIy-
arrrrr, rrpaBlrrsrrurfi paAr{yc. f.ny6lrrra sHemrrefi Ito}rBeKrI{BIIofi aour,r -0,2 Ra.
fdenrpa;nr,narr reN[neparypa r'IoAe.rI:.a I,\3. 107 tt, alro Aaer Ire6o.nr,nrofi Bbrxo4
uefirpr,rrro, oxoJro 1,6 SNU. (O co6crueHHllx norre6arru.Ex atofi lto;qellr cl'I.
cre4yrorqrlfr paagen.)

1Vft,r gyr'tael,r, rrro B nacroauqltit NroNrerrr era N,roAeJrb rrpe[noalTrrreJrbHee craH-
naprr+orl rloAoJIrl .

I0. O reoprrflx rro6anr,urtx Ho,rre6auul-r Colnqa

flpocrefiruarr lrrrreprrperar(r4.rr ira6,nro4aer,mix IraNIrI Kolre6aHufi - al[cro
p&[r{&JrE,HbIe nyJlloai{r,rr,r. Ha 3To IIaTaJInrIBaeT yAI{BI{TeJIsIIOe 0XOAcTBO Ha-
6nrogaelroro ocHolllroro [epr,roAa 160'" c treplro[oM, cJreAyroqrl]l r,ra upocrofi
Sopuy,nr,r Prltrepa 4ra pa[uaJrr'rrblx ny.rrscaqnfr, [arorqefi Artr qacrorbl:

' : (3y - 4)glR6, u reprroA P - 2nlo : ln[]mrpr{ "p : 513, r. e. roqrr4
To Brraarerrlre, Horopoe N{hr lrN,reJrrr 6lr, ecnlr 6r,r Co.nnqe 6lrno ognopoguofi c(re-
poft. tr{anecrrro, qro [Jrfl HeoAHopoAHrJx rIoAeJIeit, rrailpI,IN{ep npI,I urrorHocrl{
g - r-2, r{Jrrr AJrfl N,IoAeJIrr Poura nonyqalorcfl 6onee xopor}tl{e neprlogrr (cu.,
Hanp[rfep, Pocce;nalr4 t10t]). lloree axr(yllar]ro 'Jror Borrpoc ]Io]Ii]Io paccN,Iar-
puBarb }ra ocrroBe pesyJjbraroB AJr-s fioJlrrrporlHblr rasoBbrx IxapoB (rlarrgpace-
Hap r,r Jle6ooltq [1021, [ai. I{oxc r,r np. tt03]). L.ir.a notntpourblx IxapoB
BeJrr,rrrr4ua o2l4rtGp,nX BaBrlcr,rr or orHo[rerrnn X : p"/p- (p- tr p" - cpeAlrflrr
rr r\errrpaJrbHafl rrJrorrrocrlr coorBercrneurro): ilelll{oAbl y6r,rnaror c Boapacra-
rrlrer'r l, u rroJlrrrponuoro rrHAeI{ca /z AJrtI ncsnofi },IoAI;I noJre6anr,rr,l (uy"trca-
qrlonrroii, rparrcBepca,nrrrofr. ropoAr,rarrbHoit r.r 4pyurx rIoA t102]). T. e. ue-
prIoA TeN{ NIeHbrrre, .reu 6onr,tue RorirlerrrparJrrfl N{areprrr{ H ue}ITpy, cl,t. prlc. 29
(sanucrlntocrb ncprroAa [102] or n rtillt p"/prr). OHaaa.uocr, (cu. [11), rrro rlepuo-
[r,r cJrr4rxno],r Hoporr{r,re AJr.s BCex rroJrr,rrporr, Hpo},re Tex, AJr.E Xotoprrx n {
< 0,5. 3ro eeger H r(ollr(errrparllrra ?' - 1,5 LI go - 2,0, a il':= 6,5'106 H.
flpn norexyrlsprroN,I Bece p - 0,6 (X - 0,73; Y - 0,26; Z :0,014) vs
loryqng*r cTo;rrL Frr,r3ltyro reHepaqr,rro Drreprr,rr{ or rillororr-fiporortrrofi peanl1rlrt

(crr. Prrnc ll04 l. $opnry,'ra (3.{i)). .rro cBeruroctb t: \ e(7r, 7r) 4tr2pdr
-0

, floarn ro-0ro c flr.rrr o6cytrrTleur.rr npo6rcrru (l ccrnn6pe 1979 r.).
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6yaer 2,5.702s eprlc, r. e. B -10a paa MeHbrrre, .re[d Heo6xoAlrMo. Brrxo4,
u_efirpuuo nprr oroM 6yler H[qro]r(HbrM, qro He fipor[Bopeqlm na6rrogerrr*.
Ho uou3ra oArrcpoArrag MoAeJrb Coruqa, HpoMe roro, Hejrcrofisuna tro Hpr{re-
puro Penex-Tafilopa: Hacryrraer uepeBopaquBaHrre cJroeB, r{x [epeMemr{-
Barrue; trpr( sroM sBeBAa Mo)fier pacmlrp.ETEc.s rr oxJraxAarbc.s.
.,^oAuraa, Har( troxaaaJru r,rccJreAoBaHr{.fi, ftpucrencen-,[,ancraapga r la{a
[18] grs c'rarrAaprrrofi nro4erra $rpu z :0,02; x :0,78b B rryJreBoM Boapac-
re), rore6auus 160m (upe4cran"rra'euue, xax o6r,rsuo, s ,rr".ftro, ,pr6or-
)r(eHrrlr B Brr4e ,totyf (,$,.p)ni" (r), r4e yf $, q) - c{epuqecxa.E {yuxqrr,a d = 

qacrora xore6auraft, ,R - {ynxqias ro.nrxo pa4uyca) AoJr)r(Hr,r coor-
BercrBoBarB HtrsmrrM rapMoHuHaM I n lF,an6o'rle HrrBnr4M o6eproualr o.. Ero

$u
Pac, 29. SaszcrMocm treprro-
Aa none6auraft or EoEqeurpaur,rrl
IIJTOTEOCTtr A qeETpy sBeBAbr

(0./o*)

/ z Llfr/p^
He Moryr 6rrrr, sucro pa[rraJrr,Hbre ro.re6aura fi (L:0, p-uo4rr),.rar( HaK B
nuuefiuou rpra6trameultr,tl or.tr uMeror rreprroAbr He Bbrrtre :60m; nrrcmr,re o6ep-
rour,r (pr, pz !r_T. 4.) uy;rrcaqlrfi raueror neprroAbr 60nee Hoporr(r{e. fifix rrag-
pytroJrbHoro (l :-2) xo.ne6auras p-MoAbr ra f:Moflbr r4Merorheprao4u He Bbrrtrs

-40^ (c.pocrou I uara6onee grr,rnnrrft trepuoA p-MoAbruonroxiercx). floa.rorray
P.MOAbI (AXYCTUUECXI{E BOJIHEI UAIOft AMtrJIIITYArI, TPOAOJIbIIOTO TIIIA, BAOJI6
paAr4yca,- pacllltrpelIl{fl. trlrr4 cxarun) He Moryr 6rrrr orsercrBeHrrbr Ba KoJre-
6aH.ufl. c treprroAoM 6onee 100-120m, H.oropbre Hao r,rHrepecyror 1. Hore6anzs
noAxoAflrrlero [eprroAa Bo3Hrrr(aror y r(BaApyrroJrbHr,rx rvro4 I :2, no \nn
g-r"rol BbrcoHoro Eop.Enr(a, Eaqr{Ha.E c ga w Eo go.Ha serusuHy rreprro[a 3a-
Merlro BJrr{.Eer eu6op Z s M.ogetu Conuqa. fitn Z : 0,02 uyxuri g-rnrogu 6orr-
mero tro-pfiAr(a, qeM^rrpv Z:0,04; rax, rrpu Z:0,02 treprroA AJrfi MoAbr
qr :Jqg'", gs : 142m, gro : 754m, grr: [67^, grz : l80,n-, rorAa r,ax opn
Z : 0,04 rrMeeM trepr{oAbr MoA: g10 :T47^, gr. :-159*, go.: L/Lm.- Sgecr yMecrrro orMerr4rb, qro Hamrr lralrepenraa sa tgli;, (cu. IZI) troxa-
3ailrl Ha.lrr{ql4e rp€_x BnaquM_brx MoA c trepfio[aMl{, 6rraex[Mr,r H rrocJleArlrrM TpeM
BrraqenrrgM: -148, 160, L7'7m. B ganr,uefiureM, oAHaKo, arr{ ocquJrJrflqr{rd He
na6nro4arracb, KpoMe 160m. Ho aro He prcxrrosaer, qro Her(oroprre o6eprourr
g-MoA .flBJr.Erorc.fl HeAoJlroBpeMelrrrbrMr{, Tar( }Ite, BupoqeM? naH !r 160m-xone6a-
Hr4e, r(oropoe trpaHT[qecr{r4 orcyTcrBOBaJrO S 7976 r., a sareM rroEBr4Jlocb
BHoBb c mofi, crce $aaoil. Boupoc o Br,rHrr{BaH:zvr vr B oco6ensocrrr o rpr{rrepHoM
MexaHr{3Me, trptrquHax noa6yxgenras xone6auufi 6y4er paccMorpeH Hr{}r(e.

Ho npocroe colocTaBJIeHI{e ua6,nro4aelrbrx trep}ro4oB c BrrrrucJleHrrbrMtr
uo nranefinoft reopraz fleprroAaMrr g-MoEAaer ocHoBarrue [yMarE,, qro corJracue
BFecL He cnyuaftuo., (Orcro4a, o[Har(o, KaH clpaBe[Jrr{Bo yr(a3arro s [18] ,
HeJrbSfl etrtre AeJrarb BbrBoA o roM, qro z :0,04 AJrfi OCHoBHOfi uaCCr,r 3Be3Abr,
r{MeHHO trOTOMy,qro rr3 rrsMepenufi lrrr roqHo. He 3HaeM, Har(afl raplrouraxa I
noa6yxgaerca. Hanprauep, trprr l: 7, l:2 w l:3 reopna Aaer cxoArrbre
BuaqeHufl (no gnx paBrrrrx o6epronon g) nepuogon, cu. [811.)

1 rtax raasecrHo, corJracuo_xracclrfrrnaqlrra I{ayruura [g1] r npocreriir.rnx cJryararrx B Jrr4-
lleulror.l Teopr,rfl BCe HOrCoaH],tfr Aell.rfiCtl Ha rpr{ Tr,rla: p-MoAbr - craru4ouapr-rrre agycrr4-
secKr're BoJrHbr, f-lro4ri - rroBepxuocrurre nornrr.rr g-rroAr,r - Bgyrpe11grle rpaBr{Taqr{og-
HbIe BoJlrrbr (4nraxteur'ra, cB-fisaurrBle c 4e{opuaqraeir nonepxrocreii ypbnHa r,r 11pore6arorlrre
BAoJrb arr,rx nooepxnocrer:i).
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B sacrgocrtr, ero Hacaercg tr treptro4a 160m. Asanortrqgafi ctrryaqu.E trMeer

Mecro rr Aqfl rax HaBblBaervroft <rprauofi uogenuD [8.1], rne Z ose;gt MaJI6 BIIyr-
pu, a Ea noBepxgocru, 6raro4apg ltograMlFaqtrtr ((Barprbuenlrro>), raftoe E(e,
.i"n o"o na6urogaercfi ceftqac B arMoc{epe Conrqa. Dro o6crofireJrbcrBo [eJlaer
.Atrarrrocrrr1y crpoe11r[E coluqa tro oguo^uy rlruy-KoJre.6autrft EeyBepelrrofr tr

"aoA*otrunnoft.- 
Onuano o65.EcHer111e t60m-Roile6.ag6ft B paMl(ax 1fiHefiHoft

opo!o.*r co6crBeuubrx Bgaqe11fift Bblclrefi rapMollufioft (ororo 10) g-MoA

BCTpeqaerCE c Boapax(ertreM: troqeMy BoB6y)fiAaIOrCfl._ I[MgHHo Bhlcmue lapMo-
uultu u cpegr H11xbAEa 160t, cronr cra6trIrgafl no {aae? Eonee ecrecrBeIIHo

6u;ro 6rr omugarb BoB6yE(AeHtrE Htr3ItrIIx g-Mo[. To, tto-ato Mo]fier 6rrts csg-
B alr o c o cr aH Aa p rH o ft u o sen uo . r r"o?.;tit 

*e;#rt 
t^ll 

;#I"r X"#f#r;;;#;

IIeProA,
MI{H

prHaE rroAenb.
IIepuoA, MUH

BpeMerrrroro, uepeMellrtrBaEtrfl AJIE rap-
rnrbnrnu l: t uoga gn=2\2 Mo)fier

AaBarb yctoftuunue rote6anug trpE tro-
ffBJIeEur[ (uepea 3'108 net) BoBJre q,eur-
pa ucroqHul(a B Br(Ae mapoBofo cJIofl,
in. ropflr Hea u H. Boauomno, qro
Eer(oropafl uogr{unaqus atofi MoAeJIu

Molr(er Aarb treplro!, Za{Qm IJIE g2-Mo-

flbi, r{o eABa JII( AJrf MOAbr gr. (AJIs gr
Bce BErqtrcJIeHEbIe n [87] repuogsr 6onee
197 ;remar s o6racrlr ueyctofturaeoc-
rtr - HelrpephrBHoro pocra aMrlJltrry-
4sr. ,(,rn I :2 voplw h fr gz lrMeror tre-

51
s"
8g

8r
9z

8a

107
151
t97

97
t23
150
178

(65,1)
(90,8)

(11.4,5)

35,1 (57,3)
61,5 (65,6)
70,9 (77 tt)
81,8 (89,1)
93,8 (102,0)

:ptroAbr MeHee tl,t5 z sie s O6rracrz reycroftunnocru.) floarouy BoBEIII(aeT BoB-
.MOII(HOCTb nOJIyqeIII[.E Hy)I(HOIO trepl4oAa B CTaEUII, HOr[a EacTytraeT troJIEOe
.rrepeMemrrBanr-e (rtroneni la6a, yu6uaryra.fl B Rolrqe trpe[br[yqero uynnta).
B ra6;r. 13 1 uplrnogfirc.E lreaoroprre g-MoAbr grr raroft MoAeJrtr, BbrrltrcJrerr,Ebre

a o6rrsuorvl nr.rneftnou, agua6arulecn-olr upu6nuxtenru (auauerud s cno6nax
Baflrbr ua [81]).

Mu BflAtrM, qro AJrfi Mo[eJItr xtrMtrrlecxtroAuopoffroroColuqa (uonnoe re-
BeMerrrrrBar{ue) upu Z :0,02 n X :0,677 (cogep)fiaulreBoAopoAa,Aarcqee
npaBr(Jlbrryro cBertrMoctr) uep4oAr,r Ail.fl oAHr,Ix tr rex Ete MoA troilyrlaIorcfr" cy'
qtctnenrb AJIITHHeo, qeM re, Horopbre AaeT cragAapTlrafi MoA_eJrb. Tlglueus.E

EeMHoro Z, woxtruo 6uto 6rr cgrunyrr trepuo4 9, (t-: t) ot 151^ n 160* u,
Bepo.ErHo, rleprroA gE(l:2) or t5Qm n 160m. Cregyet orMertrrb' srorMeHEo
sra MoAa 92 HI(BKoro rropflAma (l : l) noa6ynt4aetcfi? a He APYr4e, ecJItr roJlbno
oua uMeer-trepfioA, flny.sgnft I( fiepuo[y MoAbI gz tpu I : 2. B arorvr cJlyqae
Molr(er Bo BEr{Karb cuJlbrro e n e t uniiln o e eaainobiricineue uentgy rvro4arrru' (<pe-

aouancl). 3ro soaMoxtHo, TaH r(an Mbr ua6nro4aeu cftopee Bcero MoAy I :2
(ocnra ne I : 0!); Hama uBMepureJrbHa.fl rexEtrna eABa JIn troBBoJrfleT ((BuAerb))

uognr I : L 4 l : 3 (crvr. nume n. 7).
Hepannee o6uapyrr e;H,ne ell:o6 a,namwr 5m-ttore6anufi Bcero Atrcna c. aMtrJltr-

ryA9ft'-1- v.lc[rer]ooolr"rtreJlbrroe Ba]r(Eoe orpauurleuue Ea rtrtr Horre6auufr tr'
Eoaivrox(Ho, Ha crpoerrre Comrqa. p{{enr Rorepegrgblx rone6asuft ot'acero
,qtrcfia Molfier BoBHrHarb roJIbKo AJr.E.E{Brtr^u.r r}plronun l:0, L,2, no upu
'oqeEb Bbrcor(oM qtrcJle yBJIoB Bgyrptr (n' 7 20) B orrtrqtre or uaBecrubrx l{efio-
repenrgbrx Iro Atrcny 

"Coorqu, -r"rtuqr-ooapgblx' c aMtrJr-trry{oft ,*100 rrt/c,
5---none6auuft, o6uapy1(er{Hbrx BtrepBbre Jleftronorrr r fp. [105]' noropbre flB-
-Jrrrorc.fi anycrtrqecxrlMrr p-MoAaMtr Bbrcoxoro l. Bcsnre roxansurre no,ne6auug

15m Jletroua, B sacrgocru) otnrvaer or rno6aJlbgblx orgoltregtre trx treptroAa
.fi BpeMeHtr Irx BoaMo)nnoro pacnpccrpauelrun Bor(pyr Cornqa. Ouenuguo, grr
nepBbrx, oxBaTbrBaloq,ux nie Cdiluq-e, aTo oTgortreglle .srraqr4Telrno 6o^rsme,
,rui grr' uropux (rge xapar(repgbrft paarvrep fiorepeEruocrrr Ho 6onee 3 . tOa rrrr).

flpu oue}giriorqd oopr'g*e -l o6edtone i, (t cxo yBJroB Bgyrprr Comr-
qa) rrueer Mecro acflMtrroruqecKarr {oprrryna

1 ilro6eano [poAocraBJrertroli uanr A-poM A" O' Ia{ou.
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a)n,t-i{2"+t n--> @, (67)'

IAe C - CHOpOCTT, 3ByKa, t - KoircraHTa, SaBtrc.fir{a.fl oT cTlloelrr,ra 3BeBAbI
(411. u_o^marponbr s : m * 2,5, rn - rrrrgexc noJrrrrponbr) , .r. Baugaxypon
[106]. ]tax cJreAyer r,ra pa6orr,r I{raneplr u gp. [121, u6rrapyrr,rtsur,rx BrrepBr{e
arr,r none6ar'rrrfl, a ranirie_r.I3 Lrauepetrr,rft, BbrnorHel{Irr,rx lpenou r{ Ap. [13],
u HaruI,Ix r.ralrepetlrfi [14.] , na6nrogaer,rbre rracrorbr r{Lrelor nour{e}rrl]aqr.rlo B
paiione 2,5-4,5 r,ifq, n cpeArrel,r BoBJre 3 ufq, cocroflrrlyrc r{B Ar,ronperr.rbrx
It^oN'r[oHe]rroB, pasAeJrerrrr.l;r-\ r,rrrrepBaJro]r -68 lrHft1 (cl,r, nrrure, n. B). tr{e
(6i) cncAye'r,,rro

an,41*1 $ t r,,, * /i,n,t+z), an,t 
^i 

an-1,t+2t n --> cx., (68)

T. e. qacTora r(a)fiAofo xone6anus JreEtlrr trprrMeprro trocepeArrrre MeIfiAy.co-
ceAHr,rMtr qacToraMrl 

- upeAbrAytrIero I,I uocJreAyrotqero, Tar( sro rrepeAoBaHr4e
trrrKoB B crreKTpe uorqriocrz cB.fl3aHo c reM, sro MEI, BOSMO)IHOr rrMeeM rrepeAo-
paglrg trlrr(oB_or AByx rapMor{uft, I n I + I (narpurvrep, I : 0 n t : I w.nv.
I : l, ! : 2), raH -rrro qerHbre'l texar uocepeAr{Ee Me}r(Ay HerrerHErMr4. Boa-
Mo)l(Ho' qro r'rMeerc.fl-TaK)fie roHr(afl crpyKTypa trI/tKoB MorqHocTlr? noropyfi)
Ipex n-Ap..(cM._ [13], puc. 7,2) npurlz.insiro, Hailuqum I: O i t:2i a
raxrr(e l:Lul:3_rapMourrnaM (upn z >L6). (Eru 4y6rerbr paarrecerrhr
IIa paccro.ssue 68 uxlq, trx pacqetrJreure uepe4yercfl r4 rreMrroro orJrr{qaerc.E
[r.fl qerlrhrx tr EeqerHbrx ruoA.) crpyKrypa Baryxaer aa 2 gnr (anroprr oqeHrr-
raror Q : 900), BareM (ctraaMarrqecrrr)) tro.EB.rrrerc., BHoBb. ti ttOii.gilr",
troubrrHa o6rscnurt tro.flBJreHrre arofi crpyxrypbr c yqeroM I,rrvfl]f{nfr. na co6cr*
BeHEbre qacrorbr uexoropcift rlBorepMrrqecnofi aruoc6eprr. ,(eno a roM, qro
trptr qacrore, 6ruarofi K qacrore <o6peaaura> (Jlaru6 [108]), ,- 

,

rt:cl2H:ygl2c (6e)

I?6

*,)([ dr \-1

-l

cl'

(agecs l/ - sbrcora oArropoAHoft aruocsepw, II : czlygi nepr,roA - 4nI-Ilc),
Koropa.E [rfl coilIIeqnoft atlrocSepbr cocraBtrr or{oJro 5 ufq, xone6anlr.n na-
sr,rHaror orpa?r{arr'c.E or atlroc{eprr, [p]4aleilf qetf Irru{e rlacrora, reu rny6me
ypoBeHb (f1), nplr HoropoM Hacryrraer orpairieHr,re (cu. [107J), r.r reM 6orsue
BJrJ{frHr,re r{r{eprIr4r4 arlrocsepr,r, Ha6nrogaeubre aracrorr,r v : 3 lrlq, noerony
orur 6y4yr n lranecruoft Mepe orpalrrarr,c.E or uog$orocsepurrx cJroeB. HeAan"-
Ir-Etr rlorrbl'r'Ha [107] cnequrflrqlrpoBarb ],roAeJrr, "o na6t ro4aer\{brN{ 5*-xone6a-
IIrr.fiM, oAlIaI{o, He [aJra oAIToBI'IaqHoro orBera: trotrrl,I BCe lvro4eJrl,r ConHqa c
yqerol,r BJrr.r.Erlr{.fi aruocseprr Aalor oqeHL 6nraaruae Brraqe}rr.rfl qacrorbr 

A71.8paccroaulfi Melr{Ay trrrnaI\{I,I: arr,r sacT6Trr oHaBaJrr,rcb HerryBcrBr,rreJrbHDrMrr K
MoAeJrrr Corurla.

O4uaHo Bo,Irrr^aer BoBMolri'ocTb cql,rrarb, sro rapMottuxv I : O, 1,2,8
rr, BosN[oxfl'ro, I :4 peanr,no cyqecrByror (nalr60ree cr,rJrr,Hr,re t : i u l',::2, cxt. fpeH r,r up. [13] , puc.2); rona erqe rpyAr{o cr{agarb, HaH Dro orpa-
SlIrc.rI Ha rroBe[eHl{rr cnenrpa s o6nacrlr ]rr.ranr{x qacror, rge na6lrogaerc.s xo-
ne6anne 160-. Boauolltlro, rrro qacrrr ra6nro4aelrbrx rrr{noB nfo111gocrrr n aroft
o6nactr'r MolI{Ho o1'o}ItAecrBI{Tr, c TeoperlrrlecmlrN[ clenTpol{. Bepoaruo rar{i{ie,qro pflA rrr,rKoB fioily.rqslsr B pesyJrr,rare 6l.rerrun cra6rartrroro 1.60- r,r He-
crarlr{oHaplrbrx AoJrrofreplroAllblx xo;ne6arurfr c S-ulrnyrrrtru (n cpe4r.rerl) xote-
6anneu. 3rlr norrpocbr paccMorperrrr s [{0g].

Buolne ecrecTBeH, oAIraKor Borr]loc, HaH I{ rroqervry BoB}rr,rnaer na uepnr,rft
BSrJr.frA paspbrB B cneHrpe xo.ne6arrr,rfi o'r 5,r, Ao 160r, 6ea rrBrro Bbrpairielrlrbrx
npoM0)r{yroqHr,rx 3r{aqr4reJrrrrrbrx rrtrKoB B r4FrrepBaJre or 3-7,, uo 100-200-
'(ecrlr He cqr,rrarr, <apredraxrrrbrx)) rracror) . IJpe;xae Bcero He r,.lclnrrorreHa BoB-
M0lHlrocrb_ qr,rcTo-pa4lranruoft rapMor{r{Hr,I I :0, po, HaH 3To cJleAyer Lt Lr}
BaQorn- Xunna [29], a ra*Ere ua (k, ro) gr,rarpauu fleft6uepa " 

gir. tf fOl.
B t1101 AoBoJrblro orarerrrrBo BbrAeJr.sercfl, B rrrrpoxo, 4rrurruiorre ir-or -l,Zn9^-:0,1, [r,rcHperHafl noJroca c ilocTo.EHHbn[, Ht4Br{r.rN{ BHaueHr,re},r a ;= 0,i.
'10-2 c-r, arro coorBercrByer MaKcr4MaJrr,Hr,rM xapaHTepHr,rr,r paBMepaNr Ha [r,Ic-
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He >104 r(M rr treptroAy 52+3, 6nuanouy a treptroAy p'-MoABr ql{cro paAI(aJIB-
nofi ry.nscaqura. fianee, n o6.nacru 6oree t00m namn lraMepeurr.fl, troMr{Mo
160*-roue6aErr.E, uoxaBblBaJrrr (no 1977 r.) uanuuue rore6aurft c treplroAaMtr
L7 l,L; 1.48,4; 134ry5. Itar nraguo ua l2), crartrcrrqecxaff BuaqrMocrb arr(x
none6auuft 6una ne uume (a r4uorAa I4 HecnoJrbno srrue), qeM [rfl Hore6anlrfl
16gm'(ro oruorlreurr.flv 2A'lo, Kpr,rreptrrc F-'auceil rr Hpl{repulo Jla{tepa -
fiuurrraua). !,anee,.ctrer(rp MolqHocrn uo Aairurrm lpexa lr gp. [13] ua na6nro-
genufi na loxtrou troJrroce Semnr tronaarrBaer 6o,rrruoe KorflqecrBo trrlnoB,
xpoMe 160*; Hexoropble rra Hrrx,'trosr[ HaBepHo, He cBflBarrbr c cyroqublM
e{frexrorrr Bparqerrufl Bepr(aJr (u nepuo4uqecnoro rraMeuerrtrfl ycnonuft orpax(e-
u:r'fl fr- troJr.flpuaaqrlra) lr uoryr trpe4craBJrflr-b- peaJrbHble rapMoHlrr([ correqHo-
ro rrpoflcxo?fiAeHr{.8, Haft, HarrplrMep, flrrfi 160m ra oseuB uoqnrrft urn t28m :
: (415) 160*. floaroMy Botrpoc cftopee cBoAtrrcfl n roMy, roqeMy xore6anue
i.60m ssr.Eerc.s ua[6oree praql4ouapubrM I{ cylqecTByer y}fie oroJro 7 ter
(nporrre 7976r.? ItorAa ono nosrra I4cqeailo rr ero aMtrJrtrry4a 6nrna game MeHb-
rtre, qeM aMtrJruryAa ero 80--o6eprona). floarouy B rraororqee rpeua 6nrro
6rr secsMa rrpelr(AeBpeMelruBrM yrBeplr(Aarl, qro IrMeerc.E roJrBKo oAI{o peaJrb-
Hoe r(oJre6asue 160m r,r 5-unuyruble Hore6auur Connqa. Hecourenno' qro Ro-
re6aurae 160m o6nanaer yArrBr{reJrbuhlM csoftcrsoM coxpau.Erb cnoro Saay n
Teqeurae scexT rer, xi]T.fl aMtrJrr(Ty4a efo troABep]r(erra BaMerlr],ru nore6anuxm,
BoBMolr{Ho, Aa}fie rreprrogl[qecfir4M - c rrepr4oAoM Bpaq,eur,Lfi Cofi:r:\a 27*2.

Vrrec:ruo B cB.EBrI o arI{M o6patlrm BurrMarrrleHa ro, qro, r(an 6rrro craaauo
Bbrrrre, B trpocroM cryqae r4BorepMuqecnoft, nrocnofi a:rMoc$epbr,cyq,ecrByer
rone6anue (cn. Jlarvr6 tt08l) c repuo[oM 4nHlc, tp.e H - Bbrcora gfluopoAnoft
arnoC{eprr, & C -, Cmopocilb BByHa, I(oropoe frl,ilfteT:fl. xan 6rr<zzpe)enarruttw
no,ne6au,ueu,D, fi r(oropoMy (crpeM.ETcfi) Bce soaMoxubie Hecral{trouapubre I(oJIe-
Sareursrre ABr{)fieHtr.fl atrvroc{eprr (npe4crannaeMbre dnrerpaJloM (Dypre, cu.
JIarvr6 [108] , c. 126). Bepoarlro, cxoAlrafi r(aprtrIra AoJr]flHa 6rrrr, ra B cryqas
xone6anlrfi raBoBoro rrrapa - Couuqa. Cooreercrsyrcqee xapanreplroe trpe-
AeJrbrroe_ Hoile6aHr,re 6yget uMerr,, oqeBuAuo, treprao4 ro uopfl[r(y. Beruql{Hbr
T,,p - 4nR6ld, rge E - rrexoropafl ycpeAuelruar cnopocrb BByKa (uanprlrep,
npvre : 108 cmlc Trp : 746^, cu. HII)fie o xone6auu.sx troJll{Tporllloro mapa
c n :3).

O6panrarucn rerrepb r npo6neue eoa|yuc1enun note6au'uri. B trptrEqtrtre,
fiaK orMeqeno n [111], Moryr cyqecrBoBarb ABa llcrosur4lta - Mexarrl[aMa
nOa6yx4elrua: 1.) rOr, trptr I(oTopoM alleprtrfi trepeAaeTcfi ABIITI(eHIIeM nan 6rr
oT ((BEemHefoD trCToqHI{I(a aHepr[I(, HatrpIIMep or ua6rrtna T9IIJIa, II, BepofiT-
Eee Bcero, BcJIeAcTB[e yc:zlIenfrfr. uru ocra6neHu.E relrepaqr4rl gueprtrlt oT

flAeprrbrx peanqlrfi (raa-aa troAroxa fiAepuoro roproqero H ulu HeB) , r 2) norga
racrosurrnoi{ fiBilaercf typ6ynerqrfi- fr.trlr norBexqtr.E, cBflsaHIIafi Hel(oropblM
oaaulro4eftcrBtreM (urua pesoraucuoro) c MoAaMI( none6anraft.

Paccuorpru ctrepBa rropoft r{croqrtrn. 34ecr Mo}nuo 6rrro 6rr roBopr4Tb
,o uepeAarre Dr{eprrr{ or ryp6yrerrrroro nonBenrlrtBroro ABtr}r(eura (uaupurvrep,
za sHerureft Boubl nouBenqur [961) tr trepeuoce eneprulr or Apyrrx uoA oo-
qrrtaqrfi. flpanga, rtopoft MexaEtrBM Ee fiBJIflerCfi trepBoupEIItrEIIBIM? a .EB-

Jr.fleTc.E cJIeAcTBueM Jr.r,rueaprrBaqnlr Saqav,u, r {opuanrno oII cBEBa}r c troflBJle-
rrtreM peBorraucubrx MoA AJIfl paBubrx l. B o6oux clryqaflx noa6yxgenue gBJIg-

ercfl cyqecrBegllo uetuneftsrrM trpoqeccoM, rpyAIIo troA[aloqtrMgfi aEaJItrBy.
flepnonprauuHoft s aroM rutre nos6yxt4en4fi Moryr 6rrrr cucreuarr{secntre, He-
ycrofiuranrre tro oruomeuuro tt ryp6yJrerrrrrocrr4 Tutrr,r ABulr(eurrg, Tantre, Kart
Mepr{AuorraJlbHa.fi qIIpRy[Ifi\v)fr., ItrraHrcKue I(oHBeI(rIIBHlre auefixr, Bpaqelll{e
tr Apyfrre? a raltffie MarHr{TEoe troJro.

Xaorlr,recnoe noa6ymAertre qficro paAEaJIbHbrx xole6anuft (p-moan) -ryp-' ;6yresrnoft Hounenqueft paccMorpelro o pa6otax forr4peftxa lr lturlw. 1172,
113], noropbre ocroBr,rBaJrr{cb tsa oqeume roro, ,qo'Itanoft crenesrrt }ropMaJlbEbre
MoALr Moryr peartrpoBarb Ha {nygyaqul{, BbIsBaEIIue rourenqraeft. StOt
a{$enr aasr4cflr ne rorrmo or I4nrelrcuBuocrr[ re* u gpyrlrx ABu]I(egutft, no n

' Or-zx eeoJwenxpuu. T. e. 4nr IIpIIBeAeIItrfi o 4eftcrnrae otrpeAeJIeEIIoft uogrr ny'i
?I(er1 Ro.Mtrouenr typ6yJIeETHoIo 4ar,rxtehur, cueqr$raueCnuft 4ra a:rofi lro4rr.
(Iloaro1ray p-MoAbr BbIBbrBaIoTcfi BoaMyqeHlIflME AaBJISIIILE, a g-MoAbI - Bllxpe-
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Bot cocraBJrflroqefi ABr,r?fieffiifiJ- Tan rar irpyrrypa ryp6ynenurofr rosseH-quu HeuaBecrna, ro aBropbr [112] orpanususarcrc.E-orlegn6t nnragor, noropbreoEa trpuBrroctrT B urrTerpaJrbr MoMerrra, oEllcbrBaroqr{e cB.fiBb o60r* ruros
4nrrnennft. ouu oqenuBaror aEeprrrro MoAbr trprrMepHo panuoft EHeprtrtr or-
AeJrblroro r(oHBefirr(BHOfO Brrxp.s, noropr,rft uoxrer naxo4u$cr n peaouarce
c uogoft none6auras. 3ro srorue ecrecrdenurrft,6rrrnecHu ronsrnsrft BbrBoA,

7Y! a priori AotrycrtrrB, sro rcrosHrn fio.ne6anqft - ryp6yresrnoori.(,, aroM.cryqae trepnoA MoAbr cpaBHuM c treprroAoM firepeBopasrrr;Htr;) ssefiHu-azxpa.) flo;ryueusrre ranlrM o6paaornr a*urrry4ur or,rruilrara fr crtu,utnoilL lrla-
rLbLJtLu.! 

1t_o 
Hpaqgg$ {epe B 10 paa-ygybqe, qeMre, loropbre crreAyroptrB uBMe-

peunfi Xnrna [29], Bpynca r,r Ap. [17]. Orcrona Ia{ hlli cnpare[rrr{Bo BaRJrlo-qaeT, qro lrrra nos6ymAarcTofi HepaArlaJrbHure moAbf, ,r, ,or'6y*AeHtre Ee cBfi-
Barro c ryp6y;reurnocrbrc.

Xorr arIaJIrlIB s Llt?l cAeJraE o6crosre.rrgo, eABa Jrr.{ B trprrgqr{tre Mo}r(Eo
cql[Tarb norrBeHrluro y ryp6y;lenrHocrb ucfnoq,H,uqaJwz noa6yx4eHtrfi trJraBMeE-uux Hore6anzfi roo6qe. cnopee Bcero, Bo Bc.fiKoM cryqae r na6oparopnrrx
ycrroBrrrEx, rno6anrrrre none6anra.s Moryr BbrSBarb (n rrrpo4uru", "; ryp6y-Jrerrrrrocrb ra noureH'qralo. Sneprrar ryp6yuenrrbrx sJreMerrro, onrr*", o6rrqro
oltaBbrBaerc.E HeAocrarouuoft A,irr trpl,IBeAerrtrfi ee B qeJroM ri none6arurbrroe co-
cTo.Errrre 1. 3ro cB.sBaHo ranxte c reM, sro rro6aili"qu, nm u"'t"o -*o"o"omapa Co;ruqa_ .B r{eJroM, Baryxa*[e tryJrbcaq,t ,a-aa ,fr6yr"rrroarn xor'
w flBll.fi.ercfi. a{SexurnurrM areEToM ?eqo^oeo Baryxarrtr.E uyfficaquft, Ea mRaJIe
BapeMerrr4 trop.flAHa eo)a ottassrBaerc.E EeSEaqr.rreilbEbrM. Erb cne4yer za pa6orrrttilI 6411e1', uB aBro.poB, rAe AJr.E ryp6ynenruoro Baryxa'r" oyri"aquft^n parvr-
r(ax upeAcraaileHzft o cpe4uefr. ,qJrr,rEe trepeMemrrB'arjz,n T 4uro ,rpu*^er*e
I{Jr.rr BpeMerrr( aaryxantrr (crrr. t6ll, (3.12))

-,^. 3 n*7 RT"'rt = 7- 4n1;q71r1 ffi, (70)

trorynoHHoe MeroAoM reop[r( Bo3MyqeHrrfr., ecJla cqtrTarE Hoa{{uquenr ryp-
6y.rrenrnoft ((B.s,nocrlrD 1to.: pcrttz trocrofiH'brM o o6,nacrr, rAe crauAapr'a.E
MoAeJIB rrpeAcraBJr.Eercs. rrbnurpotrrrbrM rtrapoM c [rrrAencoM n : B (uro 4onyc_
rILMo corJracuo n.9, (61)). 34ecr

4

-r (3) : -j-J

Ri :7yz ll j!-l' : -8. rv-., - v\ I I d, l'I I dz I - L \Yad 't1 | a, l'

Ifl. 1/ - uacrora nepeneprbrcarrur (boyancy), g - ycrroperrrre ctrJrbr .,.ar,ffiiii,
v - rpaArrenrr,r rexrfleparypr,r orllocr{reJlLHo AaBJrenr.rs. tr4cnonbBvrr AaHHbre
rrpeAr,rAyqero lyHnra, r. e. rl]rTrrr4xra_s g: 3.IOb, l:= Z.l0e, Vn6 _ V :
: 0,75, cropocrb u = 100 cnr/c, l+ I . 1oo

'I ctz I 
.-iI- ' noryqltrl

ni:ffifl - sH Fad-v) :ro1o,

€r Eo

5 
a' L+ (o-'/:,r 1' oe li Enr,r, rE (71)

NJI.fi TOJITITPOIIHOIO IIIAPA I2,= 3 (E U O _ UEPEMEEHbIE EUAETA), CCJII,I AJI.E
aMtrJrrrryA-rynr,caqufi \: Alr trpr,ru.flrE pactrpeAeJrerr[e, troiryqennoe , [ot]frJll y.=:ls.^ flpzunuarr arrfl. norsenrusrioft uo4enr,r (clr. npeauayrqlrt n.gjT"- i,40.70?, F: p":125,I : Ro;lZb, ct:"l}zl tr:0,6'("r'(51:1,j[i
ecJrrr orpallullvrM.cE. r4rrrerpupoBarrueM uo c{epe, coAepxaqeft B5'0/o sceft Mac-
cEr; Ha nepg$epuu "f (3) pacxo4r,rrca), uo,ryur,rru ri: I0,B ;rer : ll ner
(coBnaAeuue.c rlr{r(JroM amrr{Brrocrz cryuafinoel). Dro cxopee uurxnuft trpeAeJr,
raH-HaR, Bepoflrrro, c7 1 702 u I < RolZb, a cpeArree O( p".

Heauaqr4rerbua.E poJrb ryp6y;ren:rno-crr4'B noie6anprsx ariuayu, Ta6lr(e r4B
oqerrnr,r nlrcila Ptsuap4coua

(72)

1 Srnlr Ballcqaur{orr nr,r o6fleaubt E. E. I{a4orrqen5..

3 74as. Hpbrucr{ofi o6ccpnaropuu, r. LXVI

(73)
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r. e. oqeHb 6o;11ruroe qr{cJro, rorAa r{an AJr.fl pa3Brlroft ryp6y.neI.IrFIocrI{ AoJI}riHo

6rr1s Ri <--'l n.[1a g-rro4 BoBJre rleplloAa 160"' (upra l-o'r' | 4o 4.)- npo6'neua

noa6yrxqer1no-, ,ury"-untts 6nrna puctnrorp.n,a lIeAaBIIo ltunlr [11111, Horopurfi

O6uapyxrUn, rrTO paAr,rarrrBHafl IIr,ICCI,InaqI,LfI IIu,,Ite rtollBentueHofi 3OHIil - oC-

nosrrofi arer{T pacceflrrlr-fl arreprr,ur, 4eiicrnlre Roroporo AeJraer IIeAocrarorrHltrl
TaItLIe t\IexaHIIBubI noS6y;ri4eulrq xOle6arrnii:, HaH tIAepIIbIe peaKIII{II (p, p-quH-
na) , ryp6ynerrrHocrr, r,r HorlBer{qr,ra. 3aryxaru,re r,r3-3a .ryp6y.neu'ruofi sqexoc-

Tr{ Tal(}l{e npel.Ie6pe}Iillrto. Hafr4euo ycll.lreHlle Bcex BI'IAoB saryxaHlI.fI c pocrorf
trop.rrAr(a rapuoulrxr,r l.-BrrnoA 

o samuoft poJru paArraTtrBHoro SaTyxalrrrfl rre lloBblfi, OH no-Ily-q^ex

,"upu*? igSl ". ttt5l, rro4ru"pr,q.n n [61] rI B p'lAe Apyrux pa6ot' B t61l
IrplrBeAeHLI cJreAyroupIe AaIrIIbIe o BpexIeIIlI saryxagllt{ rone6arutft (uynscaqlIfi,
n ro4ax) I{B-Ba paBJII,IaIHbtx $axropoB.

3 BeBALT-rIrraHTbI 3BcaAbl-Hallrufi [
1, I'asosafl Bnsltocrh TG 1015 Jrer 10rl ler
2. Pagtrattranarl Bflal{ocrr, xR 1010 ,, 10rt )

3. Typ6y,nenruatl Brlsl{ocrl rt >103-104 ) 1-l0 ))

4. Paprtarrtrna.fi npoBo/ulrlocrb tlr i04-t05 ,, 
'Ou 

))

I4s arux AaI.IFIbIx BIIAII6, qro poJlb paAI,IarIIBHofi upono4nrlogTll AgTIIIHI{-
pyrorqag (ecnlr ne carr{rarbcrr c -tt Alrf] Hap"uuHon) u no nopflAxy BeJIlIqlI]IbI CO-

ana4aer c oqeunofi I\utttrlll4l (3.10t let) , xora AJIfl HapJII'I(oB IIarIa oqellna
Zn Aaer 6onr,ruee Bperrfl saTyxagufl. Ll'lo HaCaelca 'r'yp6y.ner11uofi BflSKogrll,
TO BAecb orIeHHI,I noo6qe oqeHb IIeyBepeHHLIe,- HaIIIa oI{eHI(a [peAcraBJlfleT,
fiaK Cr(aBaHo BLIlre, nep,xuufi tpegel cltopoctlr saryxaHI{.g 4lr Co;rlrqa (n co-

,r{aJreHlrro, }tuln ne o6iacrlae'r, fiaK olr rIoJryqI'IJr cBolo oqeHr{y). Ho ecJrll Aaine
oqer{Ha Hluu 6,nrairie H IISTI,IIIS, oIIa eqe cI,IJlblIee rroAqepHuBaeT He[oCTaTorI-

Hyro poJrE, .r'yp6ynenquu B BoB6yr+iAeI.IlII,I Hofle6alll{fr. Ero peeyrsrar o FIeAoc-

rarorrrofi por, ,4"prrr,rx peanqr'ifi (npeu.a Bos6yliAeHI'La rIyJILcaql'Iii -106 ;neT)

.flBJI.EeTC-fl uey6e4r,rtelr,nr,tlr (eCltr,r He IIeBepFILIII), TaIt HaI(, IO-BI{I{IINIOII}, O}I

He yqefl upeaor,tuafinofi .ryBc.r'nureJrr]rrocrrr cxopocrt{ peaxqllfi It rellilellarype,
a rnxxte ueo6xo4unrocru orofir,lr or JrrrrrefiHoro npIr6JrlIiHeIIrIfl, rITo rlpolIJrJIIocr-
pl{poBarro, Harlpl{xlep, n pa6ote Bo.nr$a [1161.

Ecrr,, Hpolre roto, oalerrb Becnoe rfeuolrenoJlotuqecrtoe cBI{AereJIbcrBo He-

cocroflreJrElrocr.u ryp6yJreHrrroro NrexaHI,IBrIa BoB6yBiAeHlrI: c raxul'I NIexaHI'13-

MOII COBepureHHO IIe yBtIBbIBaeTc.n rot $ax1, 'IrO 160m-HoJle6aHue xoT.a BpeNe-

,uorrr r".rlrae,r (nal-3uec..), Barelr norrBJrflercfl BHoBr, c moil ?tte fiaalfr,. Hq'
BOaM0lr{r.ro npeAcTaBurr, ce6e, HaH cTar}lC1llqecRIIfi rrpoqegc typ6y;reurnofi
HoIIBeHIITIII rlollteT B9CCTaIIaBJIIIBaTr BCeIAa uAeldftLuwl.Ato Saey xo,rre6a:uuA'

On Cnopee Bar{aBbIBaer !I BaryIIIeBLIBaer IIpoqegc, Koropblii: Bos6yxiAeH lI IIoA-

,qepllillBaercfl oqellb roallro geiicroyrorqllll, ropaBAo 6onee rtorr(nr,lrr {ariroporr''floarorry 
eABa JIII NIoiIiHO CoIJIaCI{rLCfl c nsleo4orrt la(ra [111] o torr,'rto

ITaIrr4 r,r3t{epeHI,I-s 1\roIyT OTrrOcrrTbcfr roJr_bI{o H ItBaApyrroJlLHEIII g-rr{O4alt (tart
KaK arrrIJII,IryAa no AaIIITITIII 17121 v[714] cyryecrBelrHo tLeHbutel rlexl I'I3r'IepeH-

Ha.rr lraarl{ I,I ApyrIIr{I{ ua6rro4atenqxll,I) , roc}toJlEHy npll orort a priori cqllra-
erc.a , arro *or"6u'anrrul{ble ABI,IiIierIlLE BI{SblBalorca ryp6y.ne}ITllocrblo' B ro ;He

Bperrfl arrop [111] ilp]rxoAr.rlr H BepHorty, ]ra ]ra[r B3rJr.rrA, BBTBOAy, qro ]Ia-

6irc4errran flBIro yI(aBbIBalor IIa To, qro no;ne6anlr.s I{e Bos6yinAalorctl croxac-
TuqeCHlI ryp6yJle;IrHl;rrr,r rflyntyaqu.aNlll. Ho a1o rax IIe rro ilprIaII'IIIe 6o;nrureit,

ttelr rro oqnr*ut fo;rgpeiixa, - ]tr,r,nlr, arI[JII{ilyI(6I, a 11o rrpllql4rre neo6r'tHno-

Sensoit y0TofrquBocru 
-draBLL 

Dra cTa6nlbllocr6 rfaar,r npunoqut I.acpa It BLI-

BoAy, arro cyulecrByer roqrrafl (raaonaa Horellenrllocrb xleili/(y pesoIlaIrcIILINIlr

uo11alrl,I (rranltr,trtep, AJrfI pt'lB]Iblx l). FIo raI{I'Ie pasoIIaIIcEI - .fIBJIeIIlIe orle}Ib

pei{r{oc, noDToIIy BoSl,toilillo, aITo peSoIIaHC COXpaILseTcfl ToJILI{O AJLg }IeCItOJIb-

I{I4X IIOA I'I IIe -sBJI.fICTCfl CTtIIIUOiItlpHLIli.
O4rraxo uoo6ule IIe rlonlrroqello, aITo 160''-Hone6aHlle He coorBercrByer Irlr

O4rrori' LrB ,,tuldetiltblz co6c'rsenHnlx IIoA HOJre6aHI'IL-i LlnpeACTaBJIset Co6oii oco6o
ycroiru'tnnfr nepl'roA H'erLutdeiiHblr ItoJIe6aIIr'Ifi' B t97l paccllorpeHa cJIeAyloqafl
BaAaaIa: Aorryc1aerc-fl, rlrr.o 6naro4apa oqelrl Bltcoltoii tIyBcrBI4TeJIbHocrI't.re-
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sepaqrrrr aHeprtrtr trpu (p, p)-qrrnJre (ru4enefr,re arreprur y .qeurpa _pTrz\
B flApe Co*rqa, orBercrBerr,oM sa arreproo6paaonao* lpuaryo "lp"*:n"7roliIlpoucxoAr'rr ne60nrmoe B_o_sMyqeHrre remreparyprr (unu orbr"ocrr, rafi HaRs o6racrz M (r) 

= 
0,75 Mo rrJrorrrocrb p - Tri, *oropo":pucupocrparrfierc.E

r( troBepxHocrra. Pemeurae uerranefinoft raaoguEarrru.recrioft aaAary a L4ua6ar-. .Eo
rou npu6;rux{eHr,rtr tror{aBbrBaer, qro qepea BpeMfl T =2 i+ (, (.) -

bcflopocrb anyHa) BoJrHa orpaBr,rrcfi or troBepxHocrr4 rlrueprlrca o6parno HqeHrpy, BBrsBaB BAeCB rroBoe (raxoe xe) noauyqeHrre, T. e. crrcreMa pa60raerran 6rr o <o6parnoft cs.flebro)) (aaryxanzeM BoaMyqeEr{fi Mo}rr,o 
"pa""op""isa Bp^eMrr 7). Benuurana 7 npra Tfgro p_a4narrrirx' Ho;re6arurfix uoJrtrrpotrbrn : 3 Bar(JrroqeHa B trpeAejrax- or 120 no'135 nun (upr *";;;;i;A;;; i";qa) r aaulrcrrMocrrrr or-xapanrepa BoaMyrqegrrrr B flApe; ,rp, ,ro* ,rparurnurrft

trop.EAor( cKopocrtr Ha.troBepxEocrfi^rroflyqaercfi Aa]fie npr,r npaftne ira;ro^n 
"oa-Myrqenrur y qerrrpa (Ap/p = 5.10-et).

Hau6o;ree Ba)fiHo rrp[ eroM To, qTo trpu Rilr(AoM orparfio,rrtr y rroBopx'ocrrn aruocsepe co.nnqa BoBuunaer eo,atoeoil c.neT c repro4o* *or.6r"rfi, a"ii-
I-"T "-trpeAerrbrroMy 

rreprroAy Jlau6a, B HameM cryrrae or 4,b Ao 5T5, r. e.or!-rilooarburre Hore6autrfl troryqaroTcfi trprt aroM aBToMartrqeoKrr B coqera-
Efrn. c AoJrrotrepuoAtrqecHr,rMx aoauyrienuruu ronepxEocTrr, rrpExoA.EqtrMtr orsneproo6pasyroqero a4pa. Mrr AyMaeM, qro rra aro-rr nyrr,r, Bepo.ETHo, yAaorog
rroufirb caomnrrft xapanrep rro6anrubrx no;re6anuft Conuqa.

Saxmoqeuub

,o^Fu Borrpoc, fiBJrfirorc.fl nn na6rro4aeMbre xone6asr,r.s co;rnqa c Eepr,roAoM
L 6Um peanurbrlt[' Harlre ucclreAoBarrrrre orBerraer yTBepAuTeJrbrro, 66rrmar' eroqacrb trocBfin(erra aHaJIa_By roro; rroEeMy Her ocEoBaunfi na6nroAaeMbre noile-
6anu\trprrtrrcarb ranoft-nz6o Apyrofi upuuuhe, ftpoMe,oooururr* xone6a-ruft Comrqa.

B cauont 4e.ire, aa6erafi BrrepeA, Molr(Ho cnaBarb, qro rrpuMerrenunrft MeroA
IIaJIOlXeHrlrfi arrox gnBuBajrenreu arraJru3y c rroMoqbro upElloro upoo6pa3ora-rua @ypre r4 ctreHTpa Moqlrocrlr (aror uocre4unft ananuB rrartrero MareptraJra
oyAer AaH B oAnoft r{B trocJreAyroqux pa6or). B o6oux cilyrraflx rroryqaercg
o4nnaxonufi peayJrbrar: carrrufi mrpoxr,rft go cpaBEoHuro o ooraJrbEbrMn MaR-
cuMyM Moqrrocrr,r troryqaerc.E Ars 160m (xora ou nopoft r ne uara60;rrmeft
aMtrJrrrryAbr). ocrarrurre IIuHr{ Moqrrocrrr -'aro orgenrnrre vrn"a ,rop*r,
:,1911 

r(oropbrx, Bepo.flrrro, corHeqHoro trpoucxolnAeHrr.fi, rro oHr,r H.parHoBpe-
Merrlrbre r{3-3a Hecra6unrnocrlr {aarr. Irepuo4 160m o6ra4ae, ygurrrenru'oft
cra6lrnrnocr:rro saarr, r{ ecJrr( Boa,rrr(aror A-pyrue nore6auus c;"ili;;-i60;:
trep49A .EBJrfierc-E AJI.E Hr{x cBoero p^oga npe1e,/LbttblJwt uano4o6rae trpegeJrbrroro
none6arr'r.a Jlaivr6a 4nr arlrocseprr conuqa u Ber'rlru. nrprfiu roo*'il"vrulrl
c-g HeSaBr'rcr{Mo or Bcflr(ux BOSMOT{trrbrx crarrrcTrrqecHl4x trpl[quH, B qacrrlocTE
or roro, y4a.rdu trpeABapr{refibro cyrpxrurrft gpeft{ rnfi ser (aro cnegyer, uqacTrrocrlr, rr3 l4BMepeHnft na lomnont troJlroce Senttr,I), I{ HeBaBucIlMo or roro,.nan yp.arre]d sror gpefi{ (r. e. xaxoft troJrr{rroM BB.ar AJr.E ero yAaJre'r("). Sror
treprroA He Mo)fier 6Hr:r csseau c a{{exrorvr 4us{eperqrrn"roft'oporpu.troaT}I
seMnoft arNroc{epu. ou, xoueuuo, 

^rie 
,omer l{Merb rrncrpyMenraJrbuy}o rrpu-pony. o peaJrbrrocrr,r lrore6anufi uau6onee y6e4r,rre.nruo 

"dJopm 
ro, qro B qe-

HI-9" try,r(rax genfirofi rroBepx,ocra (Hpuu, C.rau6op4, flr,rH 4ro Mu4ra u
ruffiHbra .logroc) on na6nro4aercx (paarr4q'brMu rtreroaiuu) c o|tnori u moilcye-fiaaofi. Era cunsaa'ocrb ne ,o,'.e,.(x_ar ancxa'brBaJrecb u igzg 

".j o"iri
orrreceHa 3a cqer rorir, vrb BeJIuqtrHa 160- uolleqaerc.E rIeJIoe qtrcJro paB BpasEoorr[ AoJrfor ruexin{ Hfrrnrorrr z cran{opAoM, rar( Har( ra }I(e {aaa *-aou-urft na6.nrbAaerc.ft ua troxuonr r.orrroce, Itur-Itr,rri lllTl; nr* nui nnrrr, Ha-
Tf:Iu roft_rxe saau xone6auufi na Ioxuoirr troJrroce r,rcxJrroqaer o0"Ir"."""
1 OU" t-r( oJr e0 aHuE Ha K rrprrJrr4BHLr x 

. 
atuoc{ep mrrx xo.ne6auufi ( r4e cyqecrBerrnbr

ToJrbr(o repBsre rprr rapMolruxw 24hlm, cru. [54]). Xor.s Ho;redanu.r raonoc6e0rr
rr Moryr rrMerb rreprroAbr er AecflrnoB Mrruyr 4o Bh (cu. Bup [54]), "or*yqioi,

3 ;:, tr/



otrTrrrecfioft ToJrqu troEoc{epbr oqeHTl MaJIbr Afifi. O''bfrCmeEtrfl ItOJIe6aEI{ft trO-

Tona Br{AuMoro ra pagroualyuenrs Conuqa [ax(e trpE aMtrJrtrryge -0,4-0/0,
nore6auuft, conyrCreyrorqux. trBMepeEIrBrM 160m-Hole6aruflM {oroc$epu.
Itporvre roro, xota reoMarlrrTlrble BoaMyqerlwfr. !1. tronaarrBarot 160m-uepr'ro-

4duuocrr (crvr. Tot [401), oru, HaIt cJlegyot ua pa6orrr Bnaguurpcgoro II Ap.
1421, canaarrbr, tro-Br{AtrMoMy, c uolloc$epofi 3euln, rart I(aH orcraror Ea

-50m no {aae or coJrgeqgrrx none6anuft.-iu""* 
iOpuro*, na6rro4aeuoe 160--nore6asre cotrpoBolnAaercs nole6a-'

Elt.gMI/t troTolta fiBilyqegl,Lfl r augralroft o6ractra, B paAtroI4SJIyqeEtrU U' Bepo.ET-

Eo, r(oJre6aur.frMfr o6qero MarHrrrrroro troJr.E Cornqa r nore6aur.EMl4 reoMar-
Etrrrrbrx xapaxTeptrortrH. Bflolrue Bepoflruo, qro aMIIJIIlry4a {60--Hole6asuft
trCnbITbIBaeT ra1)I{e trepu6Aflsegnue nOle6anfrn o trepl{oAoM -2712 - trepl{o-

AoM Bpaqegrar Cotuqa. Bce aru Sanrrr TpyAIIO, SCJII{ He HSB6BMg26HO' OTIISC-

Ttr.3acqeTIIeI(oTopbIxrno6arirrr,rxrtole6arrufise]vIgofiamtoc{eprr.
Mr,r, o4nanO, o-e aoa"* yBepeIIHo, naHOB xapanTep ua6rrO4aeublx ItOJIe6a-

Uraft: gslrgloT1fr IIfi gHI,LqIICTO paAEaJIbHbIMI,I nyJlboaqrzrfrMlt trIIV. HeT? paBHO

I(AH MbI IIE 8HAEM, ITTO .flBJIflETCfl ilEPBUqHBIM AJIfi ITOJIE6AHIIft - USMEHEIItrfi

rroToKa r43Jryqerrflfl uflu qficro AuHaMtrqecKr4e trpirq[HBr, rlo6arbEbre .c)fiartrfl
u pacrrlrpenra Comrqa. Oto troAJle?r{r{r AaJrblrefiruerrly Bbrscneuuro.-.H 

CorxareHlllo, reOpLIfl Crpoelluff u'nole6auuft Coluqa Ee troMoraeT orBe-
TI{TI,rra BonpOCbI, trocTaBJIeHHbIe Ilacroflqefi pa6otOft. Cyqectry}oqafl TeOplIE

BIIyrpeHIIero CTpoer1l{.t Connqa B llaoToffqee BpeM.ff uCIIbIrbIBaer 6olrmue tpy4-
Socrlr: a) Re{uqrr troTol(a Eefirpugo, _6) neuoauo}Itgogrb yBflBarb repMo.EAep-
Eyro aBoJrroqr4ro xuMr4rrecxoro coCrana Connqa c AaEEbrMIlt o6 aronroqura Seunlr,
r) reroannolnEocrr B pAMKax upfurtoft crauAapTrIofi nro4enu o6rscurarl ua-
6.lrlo4aerrm,re Hone6aums Connqa, ne npu6era.s K uQItyccTBeIIHbIM fiotr]rmeusgg
o aoa6ynt4eulitr Brlcmux MoA (rparuiaqlroullblx I,IJItr amycrl'Iuecnux). flo-su-
fluuouy, HSJI6B.E us6exats BbItsoAa o neo6xo4uMocrl/t trepeMemtrBa:qltfi BxyTptr
Corrrrli Ha IrrHaJIe BpeMeIr[ xots 6rr tropEAKa Boapacra Seunlr, 4,7'\0s r'er:
Oro CHuMeT ABe trepBble rpyAIIocrII, no 6y4et o3llaqarb' qro IISTSqIIUHII aHep-

rzu Colnqa troqrr[ r,IccEItII,I (no xpafrueft rvrepe - 3a Cqer.repMo.EAeproro
(p, p)-qrnra). 3ro yryqmur raK?r(o troJlo)fieHr{e c tryEr(roM n), taH RaI( cAe-

ltaer soaMorrtllbrM noa6yx4enre nole6asufi nyrxnoro treptroAa AJrfi_HrIBRIIX
rapMouun tr MoA. Tpygnoctr c o[HoBpeMeHHbIM aoa6yffi;(erneM-160m- (r,
BoaMoll(rro, [pyr4x [oJlrotrepl4o[Eblx ltoJle6auufi) II IJIO6aJIBETTx 5t-xore6a-
Euft, Bepofirnio", *o*"o ycrparlr,ITb, ecJII4 paocMarpr,IBaTr MexartrsM HeJIuI{eft-
Urrx nole6aanfr. c <O6parrofi CBfi3bIOD, I(orAa BoJIEa Bo3Myqelltrfi, EAyqafi uB

qeurpa Coruqa tr oTpax(egllaf or [dBepxuo6rfi, trepraoAtrqecxll CTI'IMyJII{pyST
yctrJlerrtre reHepaqufi trcrosHl4ltoB elleprutr B qeHrpaJIbIIoM flApe Coluqa, or:'
BeTcTBeHHOM Ba DHeproBbIAeJIOEIle.. B arolt cilyqae BO36y)fiAeHHbIe BlIyTptr
Cornqa lto;re6agtr.fi c AJIIIEErIM IIepuoAoM BbIsbIBaIor BoJIHoBoft CiIeA C treptro-

AoM oKoJIo 5* s atMoc$epe Coruqa.
B BaKJIroqeHue antopu Bblpa1(alor 6naro4apuoCs [. H. Paumoncrouy

Ba paccMoTperue BotrpocoB cTaTl,IcTtrqecftoft sHarMMocTI,I u IroJIeBHbIe COBOThI

B coCTaBJIeHI,Ir [poIpaMMhI, C. A. Boirnapenl(o 3a BbIqtrcJIeIIIIf Ea DBM,
I. ft. crwrapHoBofi i tt. r. cynuqe 3a uoMoqb B o6pa6orKe Maroptrarla. Aa-
TOpbI TaI()I(e C trptrSHaTeJIbIIOCTbIo OTMeqarcT [JIoAoTBOpEOe_COTpynHI4xIeCTBO

rrpu BbrrroJr1e1wvt AaEnoft pa6orbl c H: H. Epromenrru _u Jl. lI. Ifaernorrru
lXeO AH CCCP),'C. myuoin (Tlncturyr acrpo{trar4ltu, @qqnqur), Ax. Bur-
,to*"o, u ip. Ill'eppepo* (CrarrSop4cnuft ynr'rnep-cratet, CIIIA), E(. Ipenou
r( 3. (Docca (o6cepnaiopur Hzqqrr, @panqra). Muoro'qerrgbrx BaMerlaEutr

u o6cyxgenrit O"riro c4eJrago B trpoqecce aroro lrccJreAoBagu.E C. B B_op-or-

qrrur* ,"8. H. )Itapnoagu (?Iuctlltyt {usuxr Semn1r, Mocgea) u ,(. Ia{ou
(Heu6pu4nt, Anrnzi), ItoropblM aBropbl ran)fie Bblpapalor 6orrmyro 6naro-

EapEocrB.
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AHAJTOTI4fI METOAA HAJIO)rtEHI{fl StrOX
T{ OYPbE-TIPEOEPASOBAHI{fl AAHHbIX. BJII4flHI,IE HATI4qI4.fl

TPEHAA
HA PESyJIbTATLI OEPAEOTHtr{ XAHHBIX,

HEPABHOMEPHO PACIIPEAEJIEHHbIX TiO BPEMEHI4

B. I,I. A6panreuno, [. H. Pa.rnoncxlrii

flonaaano, uro Sypr,c-npeo6pasouanr,rc qr,rcJroBoro pru1a, ecJrr,r arlrrpor{c1,rrrr.Ipo3arr, Tpr,I-
rofloMerp]{secnr're dlynliql'ul cryrrcnqarbrrrr'r rrpnrJr,rrrlr, cBol(rl,fc.s n Bilpllarlry r{croAa lraJro-
mellr'Ifl anox. FIa qr'IC.[eHrIbIx ]ioAcJItIx r,rayqarr,rcr, crf{lexrr,r HaJrr.rrr],rfl lrpo]rAa B Aalrflbrx.
floraaano, arro npr,lcyrcrBr.lo JIl.rrlr.r]{ 160T01 B crrcr{rpe no;re6anr,rii Conriqa rrc uolner.6rrrr,
o6r,flcucuo rI,I HaJrr.rllr,rerr rperrAa B Aarrrrbrx, rIr.I r,roroAltr{oi.rr ero r.rcn.trroqcHtrfi.

ANALOGY BETWE]]N SUPERPOSED EPOCH ANALYSIS AND I,'OURIER
TRANSFORM. THE INIILUENCE OF SIGNAL TRENDS ON THE R!]DUCTION OF
I-IIGI{LY SAMPLED DATA, by lr. L Abramenk;o antl D. N. RachkousklT.-.rhe use
of stcppcd-curvcs approximalion oli lhe harmonics lunction htrs shol,n that the Fourier
translorms oI <ligital data set is equivalont toisuperposcrl opoch analysis. Thc presence
of trends in data is sl,udiecl on thc basis o1 nnmerical moilels. We shol, that thr:160,01
min line (or period) in the pol.er speclrum oI the solar global osciilations canrio[ be exp-
lained in terms of signal trends and low-frequency flltering o[ clata by the use oI Z-nd
order polinomials.

B [t] 6ruo ror(aaaHo, alro rrpll o6pa6orHe Bpenreuuoro prAa N{eroAoM rra-
JIoE{eI-IlIfl efrox II0.EBJItrro'rcfi OrIyTHI{KI,I [IMHufr1 o6yc;non.nenlllrre c1BairirlocTrrro
AalrrJrrx. Ta_me TpyAHocrrr Bo3rrr,rKaer r4 rrpr{ o6pa6o,rne AaHrrl,rx IIo Ilpst{oMy
(lypre-upeo6paaonanuro t2l.

Ffalra'ure rpellAa B orAeJrbl{ofi rpyurre AaHnrrx lro}r{er ran1{e ocJro}rur.srr,
rrllTepnperal{urc pe3yJrE,raroB o6pa6orxra. O6i,r.ruo o acrporfnar,r6e xft{ r{MeeN{
AeJro_c Ha6JrroAeIILr.aI{IlI, paBAeJreIrHIrIrrr{ ArreBlrrltrlr rrJrl{ Horrrrbrr{[ npot{e}r{yT1a-
ulr. Ecnlr o6pa6a'rr,rnarrr Aocrarorrno 4,nunnr,rfi p.sA rra6JrroAenuft, .ro n cueHrpe
l(oJTlI{eH rIo.aBrr'1-bc.tr HonlrroHerrr c rreplroAoNI, paBr.rr,r}{ oAHr{tr cyrnatr. .(anurre
3A AEHI, I,IJIII ]:IOIIE O6r,r.IHO PICHAiITEHLI CIICTEIIATI,IqECHIII{ XOAOT{, T. E. TPEHAON{.
Tpen4 o6ycroBrLrBaerc-fi a,,,,aparyprrr,rxrrl ,,pr{qr,rHar,rr{ lrJrr,I i,1e I{Br\rorreHr{oLl
ycJroBr.rit rra6rro4errufl. O6r,r.ruo rperrA arrfipoxcr,rxrr.{pyerc.fl r(BaAparrrrrrrofi 14[u
ny6lrrecHoii aaBlrcrrl{ocTrlo rt Barer{ rdcnJrroqaercrr. 

"flpu 
DTorr nroryr r]oarrr{H-

IryTL raprrorrrrKr,l ocHoBrroto IleplloAa B o/Irr[ cyTr{u.
O6pa6otna na6nro4erlr,rfi Co"rrnr{a NreroAorr }raJro}ricuufl 3uor ronaBa,rra Ha-

JII,l.rue lepuoAa c T :160,]01 [3]. Sror rellr1oA uec6rra 6nr4aon rt 1/e cyroH.
llosrrlrnaer llonpoc, n nanofi crerreHr,r HaJruqrie rperrAa B rra6JrroAer{r,rrrx r{ rrero-
Arrr{a eIo ficr{Jrrorrc[t{fl r{ory:u BJllrr|rb rra locroueprroct, o6 napyixen-
HOro flepr,roAa.

Srot noupoc Mo, rIorIrrITaJII,ICrr r,IccJIeAoIlarb rra qrrcJlcHlrr,rx NroAeJrfIx rper{Aa,
IIOCItOJIbIty BCJIeACTBT{tr npOIISROJILHOCTII piiCrrpeAeJIeIII,IrI AaIIrr6IX na6;nrO4e-

ceoeprtr'tii A. 8., Romoa B. A., I{an T. T.- B Hn.: tr{ccreAoBarrr.lrr no reor\rarrrerr4B-
Uy, aaponorrrnr rr StrarrHe Coturla, 1981 , nr,rn. 56, c. {I.
De.ubttct'lr.^L., Abirlt 1?. l(., I?hodes E. J., jutt.- Aslron. atrd Astrophys., 1CZg,vol. 72. p. 177.
Gough. D. O.- Lect,. Notes. Phys., 1980, r,o1. 125, p.278.
Goldreich P-., I!9elgU q. A.- Astrophys. 1., lg77, iol. 212,
Gold-reic!! P., Kee-Ie11 D. A.- Comments r\sl,rophys., ltg77,'
I(eeley D.- clr. [111), p.245.
Rosselartd S. Prrbl. Univ. Oslo, lC3l , N l .

Wolll C. L.- crr. ll1l1. p.252.
Snider J. L., I{earn.s M. D., Tinker .p. A.- NaLure, 1978,
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Eufi [3] co BpeMeHeM reopertrqecrlr pemffrb ary rIpo6JIeMy Barpy,{EtrroJrbEo1
ecJrtr Boo6rqe BosMoE(rro.

B peanrur,rx Aarrutlx rperrA cr{Jrbrro MeEfier ceoft xapanrep oro AE.a It Arrlo.
He unres B cBoeM pacnopn)fierrlrrr peaJlbuoro rpeHAa, MbI Bbluyrn,qeunr 6rrnr
BaAaTbcfi orrpeAeJleHl{brMtr MoAeJI.EMtr ero r4 Irptr aTOM trOilyjltrrb BepXEIOIO

oqenny ero BJIr4fiIrI4r. Tax, a6corroruas Berlrqtrlla rpelrAa 6rrna ssrra ue-
cr(olrbno 6o,nrue peanruofi, a xoA ero 6rrlr rrr6pan peryJlflpnbrM, r. .0. trptrErT
oAuE r[ ror ]r(e rr4rr auaJrtrrrasecnofr BaBrrcuMocr:,zr \trfi. ncex gueft na6nmgerzfr.
Morxuo HaAegTbc.fi, rrro ecrtr Ha qtrcJIeEEofi uoge,rra MbI lre o6uapymrrvrHtrr(a-
rux e{{erroB BJITTnHI{r HaJII{qI4.fi TpeHAa Ha traMep.seMyro JItrErrIo, To reM 6olee
Ee AoJrlr(Ho 6r,rm arux a{{enton n 4eftcrnuteJlbrrocrl{.

Hymuo ranlr(e otrpeAeJlr{rb EyJlb-tryrrnr, a c EuM I[ rr/ttr TpeEAa. Haqano
TpeEAa atrtraparypHoro Ilpor4cxo]ftAelrr{.fi ecrecrBeHEo cBfiaaTb co BpeMeEeM
Eaqara aa6rrogeuraft n gaartrft genr. Brrru arr6panu cJleAyloqlle rptr MoAeJIE

TaHOro rpeHAa:

a,$): so Ir -.,p (- 
=i")], 

c:15; 6o; (1)

BAecb ,0 - N,IoNIeHr rlepBoro ua6.nro4erura r 4anur,rit 4enr. Bpelra f ncrcgy r
arofi crarse Br,Ipalr{eHo B rI.srr{N{LIHyrHbIx r{IITepBaJrax.

PacclrarpunaJracb rar(H{e cJIeAyrorqa.fl BaBr{currocrb:

!/r (t) :80 sin (r" ;P), ec.rrrr t {25;
/, (l) : 39, ecmr t>25.

Puc. l, I,rJlJllocrprrpyer BaBllcllMocrb y, (t) or BpeMeHu.

,{anee uo4e.nuponaJrcff rpeuA, cssaauHHft c ycJIoBIrflMu na6lro4enraft (auft-
Sepeuqraanrlra.E trpoapasuocrb, pe{panqua u r. n.). Ero uaqano ecrecrBeruo
cBfiSarL CO CpeAHTIM COTHeSHrTM BpeMeI{eM. Br,rno upurnto

- exp (- ?)] ao ooovno,;

I 2h-t \1
- exp (- -15-/ | iloc,Ie no,'IyAlrf ;

'o"f ,'i ;"6J, ##TffiTJJ#T::$, 
",u, 

ou s br.rucil eurn cAe,r aeM ue6 o*,mo e

Teopertrqecxoe orcrytrJrenue. HaH yrHe 6r,uro cr(aaarro, MeroA I{aJIoxteHI{fi atrox
Aaer cyrqecrBerruo re )I{e peayJrE,rarlr, uro $ypr,e-rpeo6paaoBaur4e [aHnbrx.
Auanorla.fi DTI{x t[eToAoB cTaHoBI{Tcfl coBepltreHlIo oqeBl{guoft uocle cJIeAyIO-
ql{x Br,rHJIa4oH. IIo olpeAeJreurrro Alrcnperlroro Sypre-npeo6paaouanur

NN
Frv (r) : ) f (ty) eizn'tr,:') I (rr) [cos 2rwty ! i sir2n,rtyl.

h:1 lt:t

@yrrrqlru cos (2nvle) u sjn (Zmty) c AocraroqHoft toqnocrbro Molr{Eo atr-
npOH0I4NII4pOBaTL CTyIIeI{sarOu I(pI{BOI{ :

"lj 12mtt*1: i?l (,p;), j:7, . . . , M; 0 -{,pi'-( 2tr,
sln \ stn'

IAE

ei : 2n (vh - INT (vfu)).

B (5) rfyuxqua INT (v17,) oenauaer qer]yro uacts unc.la vftr.
Bsrpaxrenwe (4) reuepr NIoII{Ho rleperpyrnl{poBarb

M14
Frs (r) - ) cos q;) I (tr,) -F i ) sin qi )l (tr,).

j-7 t( j-L h'

(5)

(6)

B (6) cyuulrpoBaul{e uo k' ne4ercf roJrbl(o rlo rer{ BIIaqeHIlaNr k : k' , r(oropr,re
yAoBrrerBopflIor coorllolrleHulo (5); i - Hox{ep Saeonofi sqefixu; 4nn Ham4oft

{aaoroft -sqefiru Br{qr{c.rrflercfi coorBercrByroqafi cyl\r}ra. Yunontenlre fia cos tp;

72

(2)

(3)
Y, (t) : iBO [1

Y, 1r; : B0 
[1

(4)



z sjrl gi troBBoJrffer B'rAeJrtrrb trepByro rapMoHr.r*y ocHoB,oro uepr,roAa z :: \ly. 
u --r-'-- '---'r vvrrvuuv.'

r(an azguu, Ar{c*per,oe sypre-upeo6paaonan r4e, eclrtr antrpo*cr,rMrrpoBarb
cos u sin crytre'qarofi {ynHqueft, e"ri r" qro rr'oe, fiaft BapuaHr MeroAa rraJro-,*(EIIIIfi ANOX. BAUETI,M, qTO MbI ITE AOJI}ITH'I YCPEAHfiTB ,YMMY BHYTPtr rArrt4Ofi
$aaoaoft.sseftKn tro qr4cry peanraaaqrafi coour.ri Jrre;: n';;Ayrcqee yM,ome-Erre ,'a 

"9s 
q; u sin p; ycrpa,fier trpo*lrn*oBe,r{e Bhrcmr{x 

"u[ro*rn paccMar-puaaeiuoft qacrorbr tr.
B [2] upeaJro)r(e,a rrporpaMMa pacqera rlv (v). flpu arou fictroJrb,yerc.E

{opuy.ra (4). Eror MeroA oqe,b Hear(o"o*rnurr'r'J*urr.i. rurf,rr", onuarrr,oro
:,p-"y.i:1,, :::u_l1:iy ueo6xogra,r.ro BbrqrcJr.Er. {y"nr{"; ,". (il;;;t--;st'\.fi^ttv) AJrfi r(a)fiAoro coqeraHu.E v n tv..v406nee rrcxoAtrrb ," 60piiyrrii(6), ran ftaH trpr'r aroM BbrrrtrcJreHue cos pj n'sin'q; A;r;;;;Gr,rH paa. B IIpn-Jrorilerruu Mr,r AaeM coorBercrByroqyro upo"panniry, '-

Teneps cra,oBrrrc.f, orreBrlrAHbrM, qro Ar.E rrHreptrperar{urr pe,yJrbraros o6-pa6orxz na6lrogenuft- uero4otu HaJIolHeHr{.fl arrox Mbr Mo}fieM r[cnoJr.BoBarbuaBecruyrc {opruyny [2], nax 6r,rro nonaahno ra naMra s [1]:
{ooi

f'rv (v): ) Je (, - ,,) 61 1v,) dv,;

:{.":^1.' I (:)_-Jlpr,e-npeo6paBoBarrrre rr,rrorerr{qec*oro }renpep.brBrroro pnAa;uN \v/ -. cnenTpaJrr,lroc ortUo:

6n(v): ) ru'n",,.
k:L (B)

B [1] rrr,r rraJRarr, 6rv (r) cflc*rpo, cr{Bairirroc.l,r.r. .flocxonsrty syH*qlra6iv (v) xoporuo xapar{repr4aycr pacnpeAererrr{e.Ha6;rro4enr.rt iSi ro Bper,rerreM,oHa rrprrBeAeHa Ha puc. 2. Bu'rncrer,la 
-61u' 

(v) npoBoAr,Jrrrcu ,ro ,po"puonoru,trprrBeAer{Hofi ulrxe r rlprrnoinennu. Jlnnin, 
"6;il;;;;.8 crr}{BorroM o,I4r{eer qacrory yo:3,4722.70-B-l.-lb rrlrrrl : tlzss tr o6rroro'.roflr{sr4ro Cyroq_nofi nepnoqr{qHocrr,r B Aarru'rx. gadrorr,l nrrrrrin-o* r, o,-"rrruobr coorHorrr.-HIIEA{

v,, : v. -l llT-*:t (9)
34ecr, T, - 702240 - .rr,rc;ro [,qrr,r]ru,yr,brx r4rrrepBaJroB B roAy. ouenr,r11'o,qTo JrI4HI4r{, o6oana'reHr'lbte a+ Lj a-. csnlarrbr c lraJll,rrrrrer{ cesorrgoft neplro4lrv-Hocrr,r B r4gyqaelrbrx Aaunrrx [B].

34ecr cJreAyer 3aL{erl{Trr, IITO B AaEHOfi pa6ore He rrpor,rsBo [urcrr Hr{HaHI{xI{oJIrrqecrBe}IH}'Ix orleHor{ rIIrTeHcI{BIrocrr{ cIIenrpaJrbHr,rx Jrr,Inr,rfi, oopurqeroBIIIII{A}II{E TOJII,I{O }IA KAIIECTBETTTTUTZ ATIAJIIIs ITOBEAEHI,Ia CtrEI(TPOB. I1'";;;;tre 6r,rro neo6xo4ulrocrr,r_HoprrrrpoBarr, cler(Tpr;r r,r [pr.rBOAr{Tr] r{x n oqrrofr mxa_ne. Ha puc.2-11u a'a6;rnqe rr"r"*rro" nrraqel{ue r,rH1,eHo}rBrrocrlr,4 nr,rparxe-Ho R ycJroBrrbrx eAr{rrrrqax,
Paccrro'rpeur{e cne*rpa cr(Barrirrocrr{ r{ coor}roureuun (T) fionaablBaer, qro

KalriAarr Jrr4rrr4.E B CneHTpe Aarrrrbrx /.{or}r{r,a u}{e?r, Ayxr' c qacToTatr[

,- 1- -1- -r 1
rr Ev *'_ 2gB ,

(7)

(10)

(12)

na

a aMnJrtrTyAr'I AyxoB A*v A- tro ornotrleHl4ro It autrJrr{TyAe ocnosuoft iluuw, A6ygyr otrpeAeJrflrr,c.rr corJracno cfier(rpy cxBalruocrr{
At 1o (o)

i:zusj,aTnnl*q: o,B; (t)
a4ecr, ,46 (v) - aun.ur{ryAa B qacrore v crer(rpa cr(Ba}r{Eocrr.r.B cuexrpe lroqrrocrz ua6rrogaeurrx AaHHr,rx AoJrlr{}rr;r 61116 raxrxe (ce-
SOIrHbre AyxI4D C qacTOTat\{I{

\+:7lv!717".



laplronlrna MoAerb, naPuant 1 PeaflbHblc SHaqcHlIfI MoAeflL, BaPuaHT 2

J\9 [cptroE, MrrH lepuog, Mrrlr
AMIIJIITTY-

EA
lellrroE, I\IuH AITIIJIIITYTA

I amnnlrrY-
neDIIoA, IultH I Aa

5
6
7
8
I

t0
,l,L

72

2BB, o
240,0
20';t ,71/+
iB0
1 tit)
74/t
130,909
120

240
205,714
i80
160
144
130,909

1 ,894
1,145
0,664
0,508
0 ,498
0 ,418

180 ,012
I 60,009
144,007

UIYM
IIlyM
IIITM
1 ,39
1,613
1 ,106
IIIYM

288,001 I o,+t+
240 I o'st:o
205.712 I O,SZO
1T9, seg I o, zss

I rrtYrt

I rup
130,9u9 | 0r27s

,I{efic.rnlr,r,e.lr,Ho, }losyrrE,rarr,r o6pa6otHr4 IIa6rIIoAe}IIIfi [3], IIoJIyrleHIIl,Ie

lreToAoNr Ua.rroirier{r.rfl ailox, roHasrJBaIOr IIaJlllque cesolIHbIx Ay}9P Qr^"-9-
;;; prrt 3). Cy.r.ounr,re Aynr coBrraAalor c JITIHHTIT\IrI 741t'!007 n 180T012. tr4x

IrBN{ellCIIHl,te aN1IIJIIITyAT,I II qaCTOTIJ IIplIBeAeHbI B IIflTOtI I{ rrIeCTON{ CiIOJI6IIaX

ra6.uirqr,i. -N'Io;rilro [poBeplITb, aITo orHoIrIeIJI'Ifl alIIrJrI'ITyA I'I qacror uoAquu'flIor-

cf coorlrorielruflxl (10, t1).
SaHOnstrrrr TeIIepb IIame IIe6OJILluOe TeOlleTuqeCHOe OTCTyflJIeHIIe I'I [el]el{-

Aelr n o6Cy;u4errr,rro qtrcJreHrrr,rx peSyJII;TarOB lIOAe.[IIpOBaHlIfl rpeIIAa B AaII-

41,IX.
Iraccllo,r.pr,r,u cHaaraJra Tper{A allnapaTypHolo TlIna - cooTHoIIIeHU.E (1),

(2). Br,ruucri.*rrro ,rponoAI{JIlIcE ro cJreAylou{eit cxexle' l,'na xain4oro peaJrr'rro-

iJ nnonr.rrro rra6rrLnuriift uo ,poporynait (f), (2) BLIaIIrcrr-grrI'Icb A, (t). 3ateu

AJIfI r(alHAOrO AIrfl Ha6rloAeHuii nplrnaR yt (l) anupoltclll\fl{poBflJ]acb c rro-

Irotr{bro r[eToAa Hal1rueflbllrux r(BaApaTon napa6onofi

ap(t) - A + Bt * Ct';

IIeroAoNI HaJroE{e}II{.s anox o6pa6arLIBaJIacE' BeJrlItrlIHa

v, (t) - ap (t).
(13)

cuertrp B onpecrr{oc,tt T :160* uonaaa}I Ha pI,IC. 4. 3a,rre-Iaerr, uto e6,nu-

zu T :1.(i0- ll,flil,rii ne,r. cuex'rpbr, coorBercTBylorqlle rpelI BapI{aHraNI TpeE-

Aa, oI{a3aJI}ICb rrpanrl,Iqecnl'I r'IAe}ITr4qHbIrr[. orcro4a r\[bl cfleJl&JrlI BIJBOA' aITO

npyrtrsrra nepeAHero (rpon.ra rpqrrAa oHashIBaer r{aJIo BJIIIflHI{fl. ocHoBllym

poJIb l4rpaeT caNra <,,nBa;,nnoc.rr,. c atofi IISJIbIO NI6I Cp&BIIIIJITI CneKTp cKBai6-

Hocrtr co cneHrporr BeJruquH (13) . Br'rlllrx'I AoBoJrbHO xopouee coorBercrBl{e

xleiliAy AByr{.tr cn.efiTpaN[I{. IJpr'ruuuofi ToI'o, qro NIrJ Hg HalrrJrr4 I\apNloul4lt. ile-

;;;"i i:-: to, ,rBtfle,,,tr Aoc.r,arorrrro cryuafinr,rft xapa*rep iraua.;rruofi $aar,r

irpu"oin (13) . Dro rroArBep?rilaer r,r prrc.5, rqe ilolta,allo paclpe[eJleHlre Ha-

qaJrbHoto NroNreHTa ,ra6lroAenlrft aa HalnAr,Ifi 4enr co cpeAIII{lI nperreuelr' l[[lr-

llr4rra ocHoBlroro fllrHa [op.rrAKa AByX aracoB. Blt4u,rto, IIOETOILy [I1,I I{ He IIaXO-

AIII{ /(llyxqacoBorl lttllr{oHl'Iitll.
Tpeir4, narraJro ROTOllorO CR-flBarrO C HeI(OTOpl,IlI olpeAeJIelITILIl\{ NIOr{eIITOil[

up.*i"""te], Aae.r Hecr{orrrrno 4fyrlre peByrrlrarbl. B nepnorl BaplraHre }{br

y^aJrqJrlr rper{A, fiaH orrr.rcarro 6rno B6riue, cpa,y 3a Becb genr, Ila6nrOAeIlI'Iii.

b6pa6orHa- [or{a'aJra rraJrr{que Bcex npocqI,ITaItI{LIx raprlolrl{It oolroBlloro ile-

p[oAa,paBIIOrOO4,.onryAIIIO.AnInJrL',y4U'uponoHr',lKpacrerBCrOpOiry6onr'urlrx
inliiio,rJ, 1.r.r,o"pru,ri L,ror6.rl ta6nrrqr,r) . llep,ro^r,r trs*rep.e,Hr;rx rrr,r,rrft roq,o
coorBel.c,rByro, ,oo,"f/ .;p;;";";; - ig', nt'opori n rpe'r'r'ifi crorl6qbl ra6rI'II{hI)'

04rr:rnri o perrur.oil o61ta6o.rne rra6.trro4errr'ui ,'pen4 y/(a.,1.s.r1cfl IIe II'JIt'II{oN{

3a /Ierrrr, a orAeJrr,rro 3a rc lrrrrepBaJrLr, norAir oII CI'IJIblro.lI3Nlelrfl,lrc.g. LIto6r',r

npr,r6,rrlatr.r.l, r{o/(eJrr, H peaJrrrr{oc.rlr, 6i,r.1 flpocqlITaII ArOpoft BapIIaI'IT - ItolAa

rpeIIA yllartarrc.s 4uazi4i,r B:i /IeII6 - 4o t'o'ylllfl I't lroc'rle """Itil1;.li:y'ri:T
Tr,, pacqeToB rrpeAcTaB,rlerlr,r B ce4r,lroit lr nocr,ltoti ItoJIqIIRax TaoIt'Iqr'I. naH

,.,o^r;0, ua ra6nirqur, HaJrr,rqo rar(irie He_cltoJr'Ito rapllollll^. Lexpeuent alIrIJrrI-

ryA rallniofirrn .r"or.oliii.o- 11py"oti. NIanc,,rry,rt ciltecrr'rJrcfi ntrus. ,I[eexrafl r4

.Aec.frTa-fl rapN{oHI,IRa r,OO6qe-gcueSJII{ - H0OTJMII}I\I6I OT COCeAHeIO {Oira'

x4



Pue, t. Mogerrz rperrAa

a - ur (t) : 80 (l - u-ll'tby' 6 - urrt):
. zfl(t): 80 sin 1;#; o -1,, (r): 80 (1 - e-tllo)

Puc, 2. Cuexrp cr{Ba)r{Eocrr,r r4ccJreAye},rbrx

AAEHI.IX

Aun.llrtyAa rrpu gacrore \, : 0 He IroHaBaHa, Ho paB-
sffercn A (v)v:O : 1,,81,2.101

,/rrn lc
80

/00 t,J^

r=2rulz

4t4J
2-Z Za
!, na'J0l

/,rJ/274
//5nun

Puc. 3. Qreltp Aarlrrblx Ea6rloAenuii Cornqa B oxpecruocrra r.rccJreAyeMoft Jrrrgr,rr,l 160ry01
(cznrnon a). Cr.nmonaufi b+fi b_ o6oauasenr,r ceaorrribre crryrgr4xr.r iluaw b

4l1l

4OJ//0 4 /J//n

?0

,,[

N

N

N
N

s

t4lc

1o/J

il**

lfon' /:
Puc. 4, Cpannenr'te crer{rpa cHBa}r{Hocrr.I
J{al.rrrbrx ii (rurprrxooan ritHrrF, astrlrttryAa
o6oerraqcHl crrpaaa) uo crclrrl)o.\r, o6laau-
116lr[ rpen4y, yAaJreHHoMy rro napa6ornue-
cxor"r sasr.rcrnllocru [(cnlorruafl fipr,rBarr; arr-
rrury;1a clrena)

Pr.rc.'5. Pacnlrcpc.lenue Efl.rflJrbrr,rx oio-
r{errroB ua6;rro4enr.rii aa nanr4trii Ac}rL or-
EOCr{TeJrr,rrO cpeArrcro coJrricqIIoro Bpelrerrr.r

Marcpuarbr Ha6Jrotreuurl Coluua lo [3]

i/t,^('

114

/

44

N
N.
s-

N

N
N
N

N

/Y

80

40

I f/0/4
B parunax rrpoBeAeHHoro qucJreHnoro excrreprrMelrra ilromr.ro r

PlT,t

cAeJrarr, cJre-
AyIOqI4e BrrrBoAr,r.

1. Tonr,Ho rpeHl{, crfaalrporarurrdl,i co cpeAr]r,rlr coJrrr0{}rrJl\,r Bpenrerrexr, [ro-
)rier AaBarr, raptrorrr{Hr,r ocroBrroro rreprloAa n I 4eur,.2. Iaplrorurxl{? cB.EBaHIrLIe c HaJlr,raluerr rpeHla, urreror roqrrrJe Brraqe}rrrg
qacToTrn, HpaTEbre oArroNry Arrro.

3. B cneHrpe lraJrr{qo AoJr}rinbr 6r,rrr ,ecxoJrb*o r&pr\{orl}rn.
4. Ar'runnryAaraplrorrr4nr{Br,rccJreAyerlofi o6flacrrt r:160m r{eHee 0,5 ru/c.

/

d

, t
2a+

2,rz

iJ^l
r\"11"\

t
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Ocrauosrmcfi eqe Ea Botrpoce - EylItEo nu soo-6qe yAaJlffrb rpOup? 7I eC-

Jru Ee yAa4ETb, ro H qeMy aTo'Mo)fleT trptrBeo,tr? Srot sorpoc Mbr Taltrfie trc-
cJIeAoBaJIu Ea qucJleErofi Mo[efiu. ,(rr nartgolo peaJIBEoIo MoMeETa Ea6JIro-

leEtrft }rrir couocraBtrfitr BeiltrqtrHy

a$):Un(r)*cos(2rr lJ;:-/JlJ.)

(Dyunqzn y.r (r) paccsl{rlrBaJlacb r(afi tro (1), tan E tro (2). Sateu Mbr cpaB-
EtrBaJrtr peByJIbTarEI o6pa6ornt trO MeTo[y EaJIOHteIIEfi atrox B Cfiyqae yAa;rsg-
EOIO TpeHAa rI EeyAaJIeHsOrO. B peByJIbTarO MOII(Eo 6r'r,rO c4enaTB OJIeAyIOque
BEIBOAbI.

1. Ec.lrr,r rpen4 Ee yAaJIrJrc fr, ro trrfr:eirrfiB o6nactr 160m ue onaaaJroor. ypo'

2. Ilpoctoe ycpeAreuv.e A U) B.a AeEb Ire troBJltrflJlo Ha oror peByJlbrar.

i g. Bcm rpenn ygafifiIrcfr. c troMoq,Brc ero atrtrponctrMarprT r,apa6oroft, ro
ypoBerrb ctrer(rpa B ofipecrrocrtr JIrEqr,T: t60m osuarJlca Ao 0r4*tlc. flo.ssuilaor
nrig.ws. c T : t60m u amurrmy4oft n 2,77 ulo.

Taxuu O5paaoU, EeyAaJIeEHLIft rp_eng IlMeeT csot cO6cTsesublfr ctren1pt
Macr(rdpyroq,nft naroxteuuyro JltrIluro. V[aneure rpeTtra cyqscTBenuo troutrrfia-
qT yp6Berrb coceAuero c paCCMaTpnBaeMOIt Jlfrrrneft. {Ona, IIptr OTOM CTaEOBI(T-

cfi BoBMo)rturru b6uapylr(I4rb JItrEtrrO..
BmnoAar. HaJrEs;e- Itvnvrs. c trepl(oAoM 160T01, o6rapyxteuuoft s [3],

Ee Mo)fieT 6ntr o6rsogorlo 11ptrcyTcTBtreM Tpou[a B [aEEbIx, trOoltoJlblty:
'1. B parvrnax Hamero qrCtesuorO anctrepflMerTa Ee Morl(er 6rrrr o6rnc-

EeEo cMeq,egr{e B 0T0t o6rapyxteruoft ltfrfrilv orrroctrreJlbro troJro}fieEfr.fi. Ee-
Bffrofr rapMolrlrntr
' 2. A*orrrry[a fifrHfrfr lO0T01 BgaqtrreJrbgo 6oilbre roft, qro troryquJracb
AJIfi [eBfiToft raprvronurttr B rltrcJlerrlroM 9HctreptrMeETe.

3. He Molfier 6rrrt o6bscueno oroyrcrBtre Apyrtrx rapMorrtrH RpoMO

Iennroft,' ecilIr htrlrtrro 160T01 crltrrarb 4eexroft rapmouunofi.

[PnJrorI(eHr[e

fluxre rptrBoAtrrcfi oolroBlraff qacrs trporpaMMbr BblrlqcJreutrn {ypbe-up.g-
o6paaoaauun Fn, 1v), a raftIme ctroltrpa cl(Ba?fiEocrtr 6iv (v) rra fiahrne PL/I.
Ilpe4ronaraercfi, qro F ("I) coaepxrar p.flA MoMeEroB r ooorsdtcrByloqzx Be-
JItrquE na6rroAerurfr. Ectu neo6xoguuo Brlqrclrllrb ctrexTp or(Barr1uocl,trr To

BeilErrtrEy na6nro4euufi BaMeIIfieM e4unrqeft. B uporpair,tme yIIoMtrEaeTcfi
trpoqeAypa EPOCH (F, N, FN, K,,4), uapauetp y'fl o6oauasasr quoro trap
lalrnBrx B MacctrBe. F, FN - BHarIoEtre npo6nofr qaororll. Ilpoqegypalac-
rrpeleJlrer rr cyuMl,Ipyet ua6rro4euw.s.no K {aeosrrra .ss_eftHalvr MacctrBa -/,. Tan,
euru L - HoMep trapbr AaEHErx B Maccuoe F, to ./ ecrl qeJrafi saol! -9I
(F (2L - 1).FN.K),-rrorla A (l): A (J) + F (2L).Ilpoqe4ypy EPOCH
JIytIItre BbItrOJIIItrTIJ Ha Ma[I{IIHO-OpII0IITtrpOBaEEOM EBbIfte:

PJ : 3,141593;
DOJ:lTOK; Y:PJ*(2,rJ-
CS(J) : COS (Y); SN (J) : SIN (Y),
L:1; DO FN : Fl BY DF TO
CALL trPOCH (F, N, FN, K, A); FR
DOJ:lTOK;

1")lK;
END;
F2;:0; FJ:0;

FR == FR + CS(J) ,- A (J); FJ : FJ + SN(J) * A (J); trND;
FF(L) :SQRT(FR *FR +FJ *FJ); L : L F 1; END.

Bernqnnr,t FL , F 2, DF eagaror HaqaJro, Holreq r4 Itraf lrccJre4yeMoro sacroruoro
r{HrepBaJra. Peay,rr,rlrpyiorquft ctreltrp lraxoAt4rc.rl e N{accrree F.F.

.(ena6pr 1980 r.

Jlureparypa'
!. Pa,Lrcoecnuil. ,4. E.- I{an. Itpnrr. lcrporfttra. o6c., 1980, r. 61, c. 1,2.
2. Deeming T.l.- Astrophys. Space Sci., 1975, Aug., vol.3ti, N 1.
3. Komoa B. A,, Ceoepu,nil A. 8., If,an. T. T,- IJact. ton, c. 3.
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vAIr 523.?4
OCOBEHH0CTI4 fIoJIfl CHOPOCTETI e nfltHp

C. trI. Iouacrox

flo gaunlru ua6nrogeur.rft Ea MoAeprrrrBrlpoBauuoM Earuerrorr coJrgequoM TeJlecnotre
I(AO c noruorqrro naoftroro ruarnurorpa{a flpoBeAerro r,rayqertre troJrf caopocreft s artrs-
uatx o6racr.sx c ogtrEorrubrM rrETEoM.

Haft4euo, sro rra roM ypoBue coluessoft aruoc{eprr, rAe ABrrx(errrra Eoepmega ueur-
roT SEar' pa3Mepbr gaeMeutos rIoJrE cRopocreft s ngtue trpuMepuo ranrre E(e, HaR a BEe ero.
gueuenrrr ctopocteft pacnoJrararorcE orrocureJrbuo rparr{qbr rrffTEa rar(, rax 6ygro y fi.fiTEa
Eer MarEr{TEoro rroJr.s. C nepexo4olu R rIffTEy oT oxpyx(arorqefr arlroc{epnr cxopocrr{ yMeEB-
IIIaIorc.E na 30/s; ee BeprI4RaJILEbIe II ropIIsoIIraJIbEbIe cocraBJlflIoque oAtrsa6oB6r. B usrse
Bcero Jrr4trrb Ea 30!/s npeo6nagaet rlorox c ABr4rfieur{eM raoa or ua6nro4ateua EaA.[oronoM
c ABtrrfierrleM raBa K ua6rro4arerro.

Ha6llogaeune oco6euuoctr{ troJrE cxopocteft uoryr 6rrm cBffBaET.r c sssenrransrru
rrpourrrEoBerrreM raaa Ea aroM ypoBne s o6fiacrb rrETHa.

VELOCITY FIELD PECULIARITIES IN A SUNSpOT, by S.I. Gopasyuk,-
The velocity fields'in active regions with a single large sunspot were studiefl on the base
'of observations with the doubte magnetograph located in the Solar Tower Telescope of the
Crimean Astrophysioal Observatory.

It has been found that the sizes of the velocity field elements at the level of the
atmospb.ere where the sign of Evershed flow is changed into opposite, are the same in
the interior and exterior of the sunspot. The velocity field elements are situated in refe-
rence to the sunspot bounilaly as if there were no magnetic field, Moving from the surro-
unding atmosphere.to the sunspot the velocity decreases by 300/6, therewith its vertical
and transversal components are the same, In a sunspot the gas flow in the opposite dire-
ction to the observer exceeds [he one in the direction to the observer by B0ls ouly.

The observed properties of the velocity field can bs related to the effective inflow of
the gas into the sunspot region at this level.

' Bce coppeMeHrrbre MoAeJIr,r coilEerlEbrx [rrreu ocuoBauhr Ha ycJroB]rn Drr[po-
cTaTrrqecHoro paBHoBecr.rfi. Ecrecrneuuo, qTo TaRtre MOAenZ AaJrel(tr oT
,qeftcrBurerrHoft, Tafi Han B IrI(x Ee yqreHbl ABr4)r(eHr[.8 raBa. maBecrrro, qro rra
ypoBue {oroc$epr,r raB pacrer(aerc.fi or r{eurpa tr.flrEa x ero nepu{epur. MaH-
crIMaJIbrra.E BeruqulIa paAuaJlbuoft cxopocrrr, Hafi lrpaBr,rJlo, cocraBJlfier trpr[-
ySprrJ 2 xmlc ll , 21, Ho 6brBaror rrflrrra, B r(oroprrx bua 4ocruraer 5-B rrvr/c
t3-5]. flpra cHopocrrr, paBr{oft 5 Hu/c, Hrueruqecna.fi eneputfi raga cpaBuuMa
c ero Brryrpeuueft aueprmefi B trfirHe. PaAraanruaa cHopocrB yMeEbrrraercfl c
s_brcoroft, MeH.Eer BHafi, rr B xpoMoc{epe ra3 ABu}r(ercfi K Ilerrrpy trflrrra 17r 21.
Tluerorcs yr(aaaHrr.fi H_a rq, uro xpomoc{epuax rnrarepux srenaer B tr.flrrro tro
orAeJrbEr,rM HaHa.JraM [6,71, urzpuHa r[ trporfl]r(eHHocrb noropbrx yBeruquBaer-
crr c BErcorofi I6I, Hpoue roro, B rrflrnax clrcreMaruqe"*z ru6rrrAarorc.ff Bepru-
I(AJIbHI,IE ABIITX(EEtr.E TABA, EAIPABJIEHIII,IE BHIIS? CPEAHA.fi SETI4qZHA fiX CITO-

locrfi rra ypoBne- {-oroc{epbr or(orro 0,3 xru/c [B-11], a B xpoMoc{epe -6otrme I mrra/c 1L21. C sroft cocralnaroqefi cnopocrn cB.fraaHo upeo6nafianze
rroroKoB c orrycr(aHrreM raBa HaA rroror(aMr{ c rroAseMoM raBa (pae6arauc uo-
ToKoB nerqe_crna) B ar(ruBEoft o6nacrr,r. ,(auurre na6nro4eruft n {oroc{epnrrx
.fimE,E-fiX U Ho uOHa?bllaro_r 6^onrmvft pas6araHc rroronoB BerqecrBa,.qeM IIo
Iru,E,ufrr/. b Mg I u DNa I [13],-rleHrpaJrEEbre qacrrr Koropbrx o6paaylorca
s6azaz repexo4uoft o6nacrra Soroc$epa - xpouocsepa.

B reqenue Aec-ETr{Jrerr4fi ne4erca r{ByrreH?Ie 4numentnft raaa B rr.ETrrax, TeM
rre Merree trpzpoAa rrx ocraercE Ee BbrffcHerruoft 4o r(oHrla. Tax xte He.scHa BBa-
I{MOCBflB6 xpoMoc4epEbrx rroror(oB BeqecrBa c {oroc{epnbrMr.{. ypoBer{b B coJr-
reqnoft arMoc{epe, Ea HoropoM ABr{xeHrrfi Enepmega Merr.Eror aHaK, flBJrEer-
c.fi, Bepo.flTno, oco6r,ru, tr{ccne4oBarlr{e rroJI.E cnopocTefi Ha aTOM ypOBEe trO-
EBOJrtrr ilyrrrrre troH.flrb trpuqr,rEy gnuxeuufi fa3a B tr.ffrrrax. He4anno l7l 6mtm
npeAtrpr4rrflTr,r trotrbrTr(r{ ?rccJleAoBaHrrfi ABrrxelrr4ft raaa s o6IacTtr cMe}rbr gr{aKa
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DBeprrreAoBbrx ABr{}rieurrfi tro Ha6JrroAer{r{rrr B rrLLHMu )',5172,7 A Mg I. O4uano,
ro ncefi BI{AIrMocrtr, r{B-Ba Hrrar(oft rosuocru Sororpa(iuuecnoro MeroAa HoBbrx
pe3yJrr,raroB uo cpaBHeHr{ro c paEee r4BBecrr{brMr{ [6] uonyseuo ne 6nrno.

Flume r,rbr uayqaerr noJre cnopocrefi s o6nacru cr{enbr 3rraxa 4nurHenrir
Snepure4a no ua6uro4eHrr.El{ c rrarHrlrorpa$ou. Ha nro4epnuanporauuou Ea-
meuHor,r coJrHeqHoM reJrecfione s 1978 u 1980 rr. HaMrr c rroMolldblo 4nofiuoro,
MarHr{rorpa{a t141 6rrnu nponeAeHbr oAHoBpeMeuur,re na6nroAeHrl.E JryqeBbrx
cnopocrefi, [poAoJlbrrbrx ]rarHr{rHbrx uoreft lr Rpnocrefi B flApax ;ruuuft 6o,rll,-
moro qucra rpyn[ rr.rrreu. Ha6rro4euun 6t;lu BbIrIoJrH€HbI c yl'JroBbrr't paape-
trreHrrer\{ 2 x t" B rrnr, crrer{rparrb}r"i 

tttrrl#??:3f $. i: ,^rr\t},trr,1,

Ta6rr'rrra 1 yg I lr Hp. Jh,rnus 1,5269,5 A Fe I
---l- 6r,ua sa-flra I{rreHHo rrorolly, qro, Kar(

. | , lonaaaJru upeABapI{TeJTEIILIe ua6.nro4e-

.ilq al; AOBOJIbTTO XOpOItrO COOTBerCrByroT

I I I I I ypoBHtuc^reHLT BHaKa cleplxeAoBttx
5253,51 2 13,2601 r,5 I Sr 162,5 l:
l-,26e.1-) I s to.sno t r.i I ii I ;;l; 4nr.taieuufi. Ha;rtAnii pa3 lta oAHoNr r43

ilii.Tl zo lilio" I i.7s I i; I ;t:i Qorortetpon ycraHao,flrlBanacL JrI'1HI4.rI- '-'' l l-''" | '"-I "" l --'- 15258,5 A Fe l, a ua Broporl - ro-
oqepeAHo ocraJrbHLIe JrI{H}III. CHanupo-

BaHr{e nm6pauuoro yqacrxa rroBepxrrocru Connqa orHocureJlr,Fro rr{eJIrI crrex-
rporparfa Br,rrroJlHflJrocb nocpeAcrBoilr $ororr,rga I15] co crtopocrblo 2'
B ceHyHAy. Paccro.snue r{eiriAy rlenrparrr coce/tr}rr{x paBpeBoB 6panocr, pan-
Irbr\r 4'.

Oororu4 [15] yaepmunaer r.rao6pairieHr,Ie Co.nnqa aa Kpafl. flplr taroft pa-
6ore $orourAa rra-Ba Bparqerrrlrr Cornrla npol,IcxoAI,Ir 4e$oprraqua $opurt
cxalrr{pyel\rort n;rorqa4xr,r. Befln.ruua rr Br{A ge$oprraqulr nJrorqaA}tlr aaBI{c.ET
r(an or BeJrl,rqrrlrr,r r.rl.rrepBaJra Bperreurr, B Teqerrlle l{oroporo BeAyrcE na6nro-
,qeHI,r.E, TaK I,I or BeJrrrrlr,rHrrr yrJra rre?riAy .[ilEueii cHar.rr,lpoBar{lr.s lr :rr,rnuefi
0KBaropa, a lanlrie or rranpaBJreHr,rfl nepelietrIelllr.fl lrao6pa;riennx Co;ruuqa
BAoJrb noopALIHarbr, rreplerrArrHynapuofr It .trr,Ir{I,IrI cHarrr,rpoBairlIrI, lI or rro-
JrolI{eHpI[ rrJrotr{aAxr,r Ha rroBepxrrocrlr Corr.rqa. tr4cnpaa;ner'rne ./Ie{oprraqtru
Sopur,r rrJro[(aAxr,r ocyr{ecrBJr-sercfi rro crreqrlaJrr,Ho cocraB.rrerrrrol'l nporparnre
c ror{oqbro SBNI s npoqecce o6pa6orxr,r A&rrHr,rx na6nrcgerurit.

,(na o6pa6ornrr r{br oro6parlr AaHHbre na6,;rro4eriuft 4ecarn axl'r,rnnr,rx o6-
racrefr c oAt,tHoqrrbrlr 6oilrtutrlr rrflTuorr, rraxoAr,rBmrlxca Ha pa3]n;Ix yrnoBblx
paccro.Er{rlsx or qeHrpa coJlrreqHoro Ar,rcHa. Srir ua6;rro4eunr{ 6brnn BLInoJTH€-
IrbI ToJIr,Ho B Tpex cilexTpaJlbHbrx Jrrlur,r.rrx. Xapaxreprrcrrrr{r{ rr,tur,rfi rI AotroJr-
HI{TeJIr,IrbIe ycJroBlr-rr na6rro4eur,rli gaur,r n ra6r. 1. B uepno,ri cto.n6qe,ta6llrqr,r
npI'IBeAeIIa /{JII'IHa BOIHbI, BO BTOpOII pOy"IIaHl\oIrCKa.s UIITeIICIIIIIIOCTb JII{Hl[{
R.I, n rperbenr - rrorerutrrlan noa6yrx4errr{fl rrrlTriuero ypoBHfl E.P, n alerBell-
Torr - tpaxtop Jlarr4e g, B rraroNr - rlrrprrrra rqe.rur (rotorrerpa S rr B rlrecroll -paccroflrrile qerrrpa qenr,r (ororrerpa or rleurpa Jrrrurrlr L lIoterrqlraJr B03-
6yli4enlra Hr,ririrrero ypoBrr.rr Jrr,rrrr,rrr 1"5269,5 A pc I cocraBJr-rrer 0,B[iC aB,
r{ poyJralrAoBcl{a.fr I4HTeHcrrIlHocTr, ec 8. 3To AaeT ocrroBalrr,re cqrrTaTL, rITO U,eH-
Tparbrrarr qacrb ee o6paayercr s o6Jracrr,r rexrneparyprroro nrrrHrlrryrra. N'l.ar-
Hr{Tr{oe pacrqeu;rrelrrre aroir Jrrlrrrrrr AoBoJrrrHo cJrolirroe: oHa cocrolrr r,IB AeBflTrI
fi-Itorrrorrerrr rI BocelrHaAqarr,r o--r{orrrroHerr.r' (puc. {). Cpe4uenBBeIxeIIIIoc rro
r{rrregcr{BHocrrrr{ Blraareune r[axropa ]tarur,rrrroro pacrqerrJrerrrr.fl o-nolifroIIeHT
panuo 1,2.

O'lrrerurr ral{;rie, .rro no cpaBrrerrr.iro c r[orocrfepoii paarreprr terrrroli o6la-
crrr co.rHeqrroro rlflrrra uo na6.u-rogeHrrrrr B.rr.r,rlf istlz,l A [,tg t u ].52ti9,5 A
Fe I meruure. Il-arno rra arr,rx ypoBrrrrx o6r,r.ruo oxpy,lierro AoBoJlbrro IUrIponrrlu
r{orlbl{onr rIoBLIlreHHofi npHoctu. F(orrrpact 4e'la.ner,i B Jrlr}rlrlr },5269,5 rl Fe I
B cpeArrerr Br,rrre, areilr no na6lroqcnlrxrca )u5172,2 A ll'tg I, u u rrenoilopbrxEp-
HI,Ix r{ecrax orr rpenbrrxaer 40%.

IIa puc,2 nprlrc4err.Lr r{allr.br rroJrfl crropoorcfi r anurrnor,i o6.naorn c oAlr-
IIOqIILtnT 6Onrrnr.ru IrflTIIoll, IIaxoAlIBixr.It{c.fI Ha 3}raaIuTeJIblloiu yuloBolt pac-
croflHrll4 or l-(elrrpa corHequoro AI,IcHa. I{aprr,r noJrrr cr{opocreft e antnnuoft
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o6racrn c o4r4r{oqrrbrM rrrrruoM s6rvrau qerrrpa cornequoro Ar,rcma trona.Baubr
fia prrc. 3. Ha Bcex Hapra4 yqacrxlr c ABu]r(eHEeM raaa n ua6nro4areJrro Ba-
ilTpuxoriarrr. Ipauzqa rr.fiTua (rxupuaa .rr,rurn) HaHeceHa rro AaHEbrM ua6rro-
genufi npxoctra B flApe lrvr*:lrv. ?u5253,5 A Fe I.

B {oroc{epe (crr,r. puc. 2, a, 3, a) cannrre 6onrurlre fiyqeBbre cnopocrrl cocpe-
,qoroqeubl n o6.nacru nflrHa. B roft qacrl{ trfiTHa, r(oropafi pacrroJro*(eua 6nuxe
fi qerrrpy corHeqfloro ArIcHa, raa ABErfiercs n na6rroAareJrro, a B rrporrrBotro-
romnofi ero rlacrrr 

- or na6rroAareJl.fl. O6racru c ABrrlr{eHr{eM raga or rra-
6rro4arerr _r,r x ua6nroAareJllo trpocrrIpalorc.fi Ha BHaqrrreJrbubro pacoroflrrtr.E
or tr.flrHa. C upu6numeEueM trErHa n qerrrpy coilHequoro ,Ar4cfta Berrrlgr(Ea
ryqeBbrx cxopocrefi B HeM yMer{bllraercfl.
O6racru c ABT.IE(errrleM raaa n na6rroga-
TeJIrc rn or na6;rro4areJlfi MeH.fircT cBoe\,
trOJIOXteHI[O B COOTBeTCTBIII4 C IISMeIIeHIlteM
trOJIOEteI{I/tE IIeHTpa tr.flTlla . 

OTHOCI{TOJIbHO
qeHrpa coilHeqHoro Atrcr(a. 3ro o6rrsuafl
r(aprr,rHa ,qouxenzft Spepmega. fIo.ne
cnopocreft B trflrrre ro ua6nrogeuuam
B JllrHrrrr ?u5172,7 A Mg I ara.rureilruo
oJlox(rree (clr. plrc. 2, e). Tem He r{eHee
8Aecb, I(aH r/t n {oroC{epe, seTHo BtrAe-
JlfiIorc.a ABe ocnoBlrbre o6racrlr co cfto-
pocr.flMr{, EatrpaBJreurrbrMrr. R na6nro4are-
JIro r{ or na6nro4arerg, Ho onrr flonaabr-
BaroT, qTO rra. ETOM ypoBrre ra3 B rrpoTr{-
BotroJlolr(Hocrr {oroc$epHoMy ABn}fiercfi
fi qerrrpy tr.ErHa. Halr6o.rrmue cnopocrm
,qBrr}IteHr/rfl raBa HaxoAg:rcg s'ilwau fleptr-
$epnlr uarua, lrro corJracyerc.E c [arr;
nrruz ra6rro4enuft [pyrux aBropoB t6, 7].
B coorBercrBrru c peByJrbraraMrr [6, 71

Ea Harnrrx Haprax rroJlfl cr(opocreft (crvr.

puc.2, e) rrerxo BbrAeJlrlorcfl AJII{IrHbre
yBItI,Ie H&lralrrJ, r(oropr,re HaslrHalorcfl B II.ETrre I,I Ilpocrl,Iparorc.rl ]ra 6o.nrruue
paccro.aru{.s. O4nano Fre Bo Bcex HarraJrax rra Erorr ylloBrre rerqecTno ABr{ir{erc.fl
B ClOpOily nflTHA.

flo uarrepenr4.flNr B Jrr{rrrru },5269,5 A Fe I (crr. puc. 2,6,3,6) uo;ne cnopoctef,
a rr.flrr{e rre noxome Ha ro, Horopoe ua6;nro4aercn e rforoc$epe (crr. puc.2,a,
3, a), u orJIr{araercrr or xportoctfep]Ioro (crr. pr,rc. 2, o). O-teeuAHo, qro B AarrHoM
cryqae na6nlo4enu.fl oruocflrcfl n rrpo-
Me?fiyrorrrroMy ypoBrro. Ha arou ypon-
rre rroJre cHopocrefi B trflTHe 6oree lrer-
nonracurra6noe: B cpeArreM mecrb EJre-
MerrroB c ABrrxteur{eM raaa x na6nroga-
TeJrro r{ or ua6.nro4areJlfl rrpl4xoAtrrc.E Ha
o6nacrr rr.firua. Cpegnue paarrrepri ane-
MerrroB noJl.fl cltopoctefi s trflTrre He-
SIIaqI,ITeJIbrIo trpeBbIrtraIOT Te, qTO B OK-
pyrxarcqeft arnroc{epe: I4x oruomeurre

Puc. 1. Marnnrroe pacqenJreEr{e Jrtr-
r.nn ?\5269,5 A Fe I
,i-ItoMtroHelrTbr IIpeAcTaBJreHbI rlepToqHaMz,

npoBeEeHrrblMr,I r{Bepxy, o-I{oMtroHeIITEI-
fiHr4sy. .Arr4Hhr qeprorrer{ [po[opqtrorraJrbHbr
I'HTEHCIIBIIOCTEM IIOMIIOHEHT

Ta6nr'rrqa 2

CHopocrr,,
M/c

(+)
(-) 0,72

0,68

I 
u "o"" Orr. rrrrrrol Otiir?y"-

V_

v
180

184
250
270

gna o6nac:refr c gnuxteuueM raBa x ra6nro4areJrro cocraBJr.fler 1,09, a Ail.s afle-
MerrroB c ABn)fier{ueM raBa or na6nro4arenx 1,23.

Oco6oe Brrr[Maflrre o6parqaer. ua ce6s ro o6cro.srerrcrtso, qro Ha sroM
ypoBre cr(opocrr.r ABr{)r{eur.r.fl raaa B trflrHe Meublrre, qeM B onpyx(aroqeft ar-
rvrocsepe. Berusrura cxopocrrr B trflTHe Ee BaBuctrT or troJro)fiertr.fl ero oruo-
cr{reJrErro qenrpa coJruequoro Ar{cra (cru. pui.2,6,3,6)n orrrmuue or roro,
qro Mbr na6nmgaeu Ha ypoBrre {otoc{epu (cnt. puc.2,a,3,a). Ero oBrraqaer,
IITo. Ha AatrHOM ypoBrro BepTtrKaJIbIIbIe I{ ropEBoHTaJlbrrbre cocTaBJr.aroqtre
cnopocrr4 trpr,rMepno ogr{EanoBbr. Cpannurar Kaprbr pwc.2,6, 3,6, Mr,r BrrArtM,
IITO I{ BEe IIflTIIa BepTI{I(aJIbIIbIe I4 IOpI/IBO}ITaJIBIIbIe CoCTaBJIflIOque CROpOCTtr
TOlfie He OTItrqarOTC.E UO BeilUqI(He. cpeAnlre trO trJIOqaAr( rlr BCeM AeCrITtr an-
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Illrpnxonatr JruHr{fi - rllaHI,IIIbr paatrcra o6.tac'rcli c rIporI{BoIIoJro}r{HbIllrr HaIrpaBJIcHIIrmlI cHopocreii,

crrJrorrilLlc Jrr4Hr4I{ - BHaqeHr,rJr cHopocrrr 200, 400, 000 M/c u r, A. CTperha tsHIrBy - HalIpaBJleHIre

r{ uerrrpy coJ.r}reqHoro AuoHa; o - no rraoJrroAeurrrrtrr B Ju.IHI{r{ }'5253,5 A Fe I (13.45-14,24 uT), 6 -
n 15269,5 A l'e I (13.45-l4.ZL UT), a - e ?\5172,7Ft Mr: I (3'15-9'05 UT)
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ly.. Q..^{up:br lrorr.r -oropocteftn anrunuoft o6tacrra c oArrroqubrM trflrgor\r 15.0g 1g78 r.(L : LL',9 W; rp : t6',0-N)
O6ogsaqeurn re )r(e, qro rr Ha pr{c. 2l a - fio naourolerruau D JruHrru ,!bzb3,S A Fe I (18.08_18.42 UT),
6 -B 1"5269,5 A Fe I (18.08-tB.4Z UT)

.TIIBIIbIM O6IACrgIr CHOPOCTIT B II.flTIIE tr BIIE tr.gTHA trPI,IBEAEIIbI B TA6JI. 2. Or-
EOIrreIrI{e BeJluquHbl cr(opocrrr B tr.ETHe I( CfiOpOCTtr BHe tr-rrrrra Aarro B trocIreArreM
croJl6qe ra6nuqrr.

rfepea 7 (+) o6oauaseubr cr(opoorr,r raBa H Ha6rroAarerro u qepeB T (-) _
or na6rro4areJr.E.

,(ononruo qacTo MaHcr{MaJIEEbre BrraqeEtr.E cr(opocTr[ B aJreMegTax Eaxo-gnrc 
^trur6o 

Ha rpaHlrqe [.flrHa, uu6o s ueuocpe4ciseHEofi ee 6nuaocrra (civr.
puc. 2,6, 3,6). C uepexo4oM or or(py*(aroqeft arrrroc{eprr H tr.flrrry c*opocrb
pe3Ho yMeHbltraeTcfi Aa)r(e B Tex aJreMeETax, noToplie oTHoc.ETc.E I{ r( tr.gTlry,
r( H_coceArrefi arrr,roc{epe.

0.nelreurrr rroJr.fl cnopocteft pacuoJrararorcE orrroclrreJrbHo rpanr,rr{br trfiTEa
Tatt' naH 6ygro Irer MarEr,rruoro troJr.E B trfirne. C nepexoAoo,r or onpylHaroqeft
armoc{epr,r s o6rac$ tr.E"Ha cpeAEfl.E tro rrJroqaAr,r cKopocrb B aJreMerrrax c ABE-
?r(eHneM rasa r( ua6nroAarcrro yMeEr,maercfl B cpegnernr s.a 2\o/o r4 B gJreMeHrax
c ABr{}fierrrreM raBa or ra6nrogareJr.E : aa 32% (crrl. ra6n. 2). CreAonareJrbEo,
Bor(pyr [rrrHa na6nlo4aer:c.E r(afi 6u <6ypnaqee cocro.fiErre) BeqecrBa rr efo
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((SacTbrBrJIee cocTofHr,re) c Tetr )rie paSrreporr SJIelreHToB B rIflTI'Ie. B CalrOu ugrue
upe6;ra4aer rroror( (upouane4eur{e cnopocrl[ Ha rlJrolqa4r) c 4nnxieHr{eNl raaa
or na6rro4areJrrr HaI( noror{orr raBa H rra6nrogarerni. O4uaHo ero upeo6.naAaHrIe
He rrpeBrrrnraer 30%, qro BrraarrrreJrbr.ro Nrer{rlrre, uert n rpotoc$epe [11] r,rnr,r xpo-

"tfl?li,t'j.;rli,|;. pe,yrrr,rarr,r HaIxI,Ix rl.cJreAoBalr,rii c.nesyroulne. B con-
ueqnofi a'rrrocdtepe, lAe ABlIiIieHu-a Sneprue4a rlel{flIor 3IIaH, paarlepbI 3lre}IeH-
ToB rroJrfr cnoltocrefi B rltlrlre [prlNlepuo raxue;Iie, Har( I,I B onpyiltaroulefi ero
aerrocr[epe. Snelrenrsr cxopocrefi pacnoJrararorcfl orlrocureJrblTo rpaHI,Iqbr
tr.sTHa trpoIIBnOJIbrrO, T, e. Hax 6y4'rO y nflrHa Her TIaIHI{TIIgIO noJlfl. C ue-
pexOAOtI H IIflrIIy or onpyiliarctqefi atriocrpepr,l cnopocrl'I ylleHE,[Ia]orcfl IIa
30 9/o , ee BepTIIKaJILHbIe I,I IOpIISOIITaJIbIIIne COCTaBJItIIOII{IIO OI{IIII&ItOBbI.

B nsrrte rroron c AB[E(er{rreNr raaa or ua6rro4areJrrl Bcero .nr'rrua ua 30 96

npeo6ra4aer IIaA Iroroltoi\I c [BlIi1i0]II,Iext taaa n na6;nro4are;nro.
l'h,r anaelt, aITo IIa ypoBIIe xpol\tocrilepbl l[oBoJrLHo 6o'ur'ruor'l noror( raga

BTer(aeT B rrffltrlo. C.neqonato oir{uAarE,, rITo aToT Iroror( lloiliHo 6r,iro 6r,r o6na-
pyllil,Iltb IIa ypoBHe Cn{eHLI BIIar1a 4elI;rterurr,i Seepuiega. O4uaxo na6.nrO4euua
troNaSLrBaIOT, rllto SAeCL BCpI|III(aJIbrlafr r{ lollrISoFITa.IIb}Ia.fl cocTaB.rrflIoqr{e
CHopoCTrI o[lrII&ItORr,I, T. e. aToT IIoToH IaBa I(&H!I.\I-To o6paao'rr SalIaCHlI-
poBarr.

,[a.nee, ]ra1.rrr,rTrllile IIoJIfI u-flTeI{ Ur\I€IOT ToIIHyIo cTpyltTypy lI cHoIIqeIIT-

Itr4poBaHLl B orAeJrr,r.rblx rpy6xax I,IJIu ;liryrax [16-18]. Haln'rr,re a(lt[enta
Br.urcoua lr o6rqr,re coo6pa;tienlrfl IIoAcI(a3bIBaIOT, qro II Ha aroll yIIOBIIe Ia-
.BoBoe ABlIirieHlIe BlIyTpI,I n.ETHa nIeHE,IIIe, qel{ B oltpy;riaioqefi rrarnlrrrrlrft neep
arrrocsepe. flossrurennoe Bue[rrJee raaoBoe AaBJIeIIIIe cnoco6ctnyer npoEI{R-
I.IOBEIIIIIO IASA IIEPES (II{E.[U) NIE}I{AY OTAEJII,IIIJNIII }I{IYTATIII N O6.NACIT' II-flTITA'

Clegye1 11Oourar.i, arTO rqeJlr,r B traIHI{TIIOT\I IIOJIe IIflTHa paCnOJIO,+ieHr,r C;ryuafiUO,
Hanpan.rrenur,rit uo'roH raaa, IlpoxoAa IIepeB TaHlIe lqeJIII) 6y4er paapyllarbcfl
c o4uofi cropoHbr, a c 4pyrofi cropoHLr raa, rlorraBlrlltfi n o6lactb rIoIIlI[ieIIHolo
AaBJIeHr,Ifl, pac1r1up.flercs. O6a aru edtdlexra lI rlolyr CoBAarIr rra6lrOqaelryrO
naprr{r{y ABrr}r{eHI,Ifi .

^ 
Orlrerurrr, arro rrprrron raaa B rrflTlro r{a oro}r ypoBlre colne'ruofr atuoc(lepnr,

ecJlr4 rle rroJrHocrbro, To, rro Hpafirreit Nlepe, aracrllquo tloil{er o6ecne'ru'rr o'r'tot(
efo B BrrAe ABlririeHll?i Snepurega n $oroc{epe.

B aaH.rioqenne upr.mroruy r;ny6oHyro 6.uaro4apnoctr, A. E. Ceoeprrol{y 3a

o6cyiti4enue pa6orbl, H. yI. Irafrxoaoft 7t craplxerly l{fl}Iiei{epy-rporpaxl-
orucry l. A. t(oa;rosofi aa IISNI9II{B a o6pa6o'rne AaH}IbIx na6urogeultft.
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oE vcnoBrr.frx pABHoBECr4fl roJrHofo AABJTEHT4Ht'#;11N' "'
c IABIEHr.{EM Or(Py}rulorrlErI Ero ooTocoEpbr

M. [x. Iycefinou

,{ua paaunuublx rIrIreE @ : 20pO -+ 4000 fc) ro paarurrvr lupoapauuni u rrJrorrBrM}
uo[efif,M uoA6uparotcr BeJrwIIrBEr Beprrrl(aJlbEbrx rpaAueEtoB Eaup.flr(eEEocrrir MarEtrrEo-
ro troJrE LHI Lh, KoropEre y4onuerngpr'ror ycnoBtrrc paBroBecrrfi pT (h) : pu (D) n cuoe
c olrrtrgecRtrMu luy6rarautl 10-1 < xx q 10r. B upoapavunx MoAeJrEx paauonecze BtrrrroJr-
EEeroE trpr,r BeJruqtrEax LIII Lh: 3 -+ 5 lc/nrrr. C yaeuzveuuelt uauprmeuEocrrr MarErrr-
Eoro troJIE lrffren pacryr E BEaqeEuE Beprr,rnaJrbuhrx rpaAtreEroB LHI Ah, a trflTEa craEo-
nstcs 6ouee paBpelflenErrMu. Beurfiusbr LHILh (3 lc/nrrr nar( AJr.E trpoaparrubrx, rart
I[ AJrE IrJrorEbrx lrogeueft uolyt 6nrr rroJryqeEBr, ecfifr B Eux cyqecrBeEEo yMeEbrrrr,rrb ]pa-
AEeEr AaBJreE,Is raBa c nucotoft. Haftgeupne paEes aBropolr [6] auaveuurr BeprtrKaJrbrrrrx
rpaAlreEroB MarElrrEoro uour gocraroqEo xopomo corJracyrorcf c BeJrtrqrrEaMn L,Hl Lhr.
yAoBJreTBopEroqtrMI4 yoJroBr4ro paBEOBecrr.E trplr MaJrhrx rpaAr{eErax raBoBoro AaBJreEEfi
B IIETEE.

ON THE EQUILIBRIUM BETWEEN THE TOTAL PRESSURE OF A SUNSPOT
AND THE PRESSURE IN THE PHorosPHERE, by M. J. Huseynou.- Fordifferent
sunspots (with magnetic field strength H : 2000 - 4000 Gs) using transparent aad.
opaque models, the values of vertical gradients of magnetio tietd Lilltn are selected to.
fit, the equilibrium condition nf 1q : P, (h) at, {epitrs t0-4 < r* ( 106.

In transparent models the equilibriufii is realized at LHlah: 3 -i b Gs/km. The.
increase of sunspots magnetic field strength leads to the increase of vertical gradients-
LIr! Lh, but the spots become more transparent. The values LEI Lh (B Gs/kL mighi
be obtainecl both for transparent and opaque moclels if the gradient of gaseous pr.rrir".
is decreasing with height. The values of vertical gradients of magnetic field, ob,tained.
earlier in [6] are found to be iu good agreement with values LHI Lhsatisfying equilibrium,
conditions for small gradients of gaseous pressure in a sunspot.

I(an zasectuo, Bbrql(cJrerrlrbre BeJlpruunfi aep:runaJrbHoro rpaArrerrra Mar--
EUTHOIO IIOJIfl B TeHI/t II.ETHa 3aBIIC.ffT OT IIIRaJIbI BnICOT IIpIIMeH.fleMOt UO4elZ:
oEr,r Moryr orilr4qarbc.E ua.,uop.ngoH Ar.h trpoBparrHbrx } nror:nbrx MoAeJreft

lnrgT (c*., HatrprrMep., [1]). Tanofi poaynirai 6rur no;ryverr EaMr4 ;r;;;[2, 3]: BeJrr{qrrgbr BeprlrnaJrbuoro- rpaA}regla oon", naftgeuoue Ars paaruqHbrx
trffle1 tro trp-o3paquofi,uo4err,r Mumapa [4], naxoAsrc.E B trpeAenax LHILh :
a 0,-7 -i 3,0 rc/Hr'r, a tro rrJrorrrofir'ro4e.nu Mamura lbl LH/Lh':.4-22 tc/xr,r.qry6l 6rrtr- cso6oAubrM or Brrv:fi:uvlfi. *ro4eueft, AJr.E rex x(e rr.Ereg BrraqeHtr.fi
LHILh s [6] Mu otrpeAeJrr,rJrr,r corJrac,o BbrcoraM o6paaoaaru",,;rfi;;;;;:
'qeur,rfi^paBru.rrroft r,rnrencunuocrtt, laft4enrmru Mairurou [7]. no"y"a""rl
:ry jql T1A3er{rbr no,o'- LHlL,h : 0,8 1 Z,B Tclx., 

"o"ru.yrr..E 
c Beruqr_

EaMlI. BeprEKaJrb]rbrx rpaAtreHroB trg{s, uafr4ennrrrvrrr paHee pasHbrMr,r aBTOpaMrrro pdapexreHrrbnvr MoAersu usrdn [1-8, 81. Aaroprr Tg], zc-oor"Byff rrau]r uB_,
Mep^e tr.E. yota.H, AJrfi rex ?Ir€ urrerr tro MoAeJrrr [10] "amr, LHiLh: o,z -.:-
-+-2,0 rc/ru. corracuo- [11] reprultaJrbrrbre. rpaA]re,rbr troJrfi AJr.E paa,oro.
paarvrepa tr.Ererr Moryr 6rmr uprrrtrepro l-2 f"lri*. -

Ho, uecuorp.E Ea Bbrltrel(BJrofite'Eoe?, Botrpoc o Bertrqu,e BeprultaJlbgoro.
rpa4raeurh MaIEr{THOTO trOilri ooTaeTcfi rre coBceM .flcrrbrMt rpaAtren1nr, Bbrqr{_
cJlerrHbre no MdneilflM, troJrEocrbro basucgr or r{x mKaJIbr Bbrcor, a naft4erusre
EaMr( B t61'- or roqrrocrr[ ]rsMepp*uft c4rura tr.Ere' B r',*,u 

"o";fr;;;;OTIIOO}ITEJIbHO trOJIO}IrcHI,I.fi^HEIIPEPbIBIIOTO CNEI(TPA TEIItr Y ftPAg AI{CNA CONrr-
r{a, BbltroJrreulrbrx s [7]. tt roMy _ffie npasornrepuoc3t rflrue:iegr,r.E orrrx cABrr_ .

roB Ha Hparo AucHa, fiar( BBrcor o6paaonauun xnrrwfr. trorJroqeur4r, troxer 6r,16.
trocraBJIeHA troA coMHeHr{e, Bo BC.flKoM Cryqae AJrrr Apyr[x p : cos t :1f[_pz.
(aregb_ o - yron Melr{A}," cor,es*brM paA}ryc-Be*ropoM u r_yqoM Bpe,rr.fl, p .--: rlR - orgocureJrbuoe pacoro.Errue or qerrpa lrcxa cornqa). floaroruv.
BO-trepBblx' CJIeAyeT BDIfiCIII{Tb ToIIHoCTb lrAuepeurafi ral(I[x CAB.trrOB. Cornacno
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UJ cgnurr trfireu rra Hparo Atrcr(a trBMeperrBr tro BbrcoRoI(aqecrBeHEBIM ctreltrpo-
rpaMMaM, [oryqenHbrrvr ra o6cepnaroptrtr Harpz c troMorl1brc pe{panropn [tyge
(fizauerp uao6paxreuufl Ea qeJlu 330 rvrrrt, 1 ulr: 5",9). Cpegtrs.n omu6ma
oAroro fi BMepeHI(.a 0" ,04. ftaH rugno, Toqrrocrb I[BMepeEEfi Aocrarosuo Bbrcol{aa.
Ho ycronnr na6;rro,qeuua (gpoxanzr raso6paxesuft r,r pacce.EuHrrft oner),
tro-BI4Ar{MOMy, MOIJIIT trO-pasHoMy rroBJlrltflTb Ha BeIr{qUEy CABrlIa trfiTeE AJIfl
cna6rrx ,r cuJlbrbrx nnr.nfr" [orJroqeurr.fi, qro Mo]r(er nptrBecTl[ R Eerorlrocru
mfiaJlbr Bbrcor. Bo-rroprrx, neo6xo4zuo Bbr.scrrzrb, rracItoJIbI{o I{BMeHtrTcfl
paorrrrqa Bbrcor o6pasosauus. ttur:,uftnorJloqeutr.fi Irpu trepexoAe or r(pa.s ft qeET-
py AtrcHa Conuqa (nru x ApyruM p : cos O < 1).

Ecnu mxana Bbrcor BaBtrctrT or U,, TorAa trpr1t noJlbaoBarrutr BeJlr{qtrIraMtr
cABtrroB, uaft4euur,rntlr r{a nparo Al[cna, neo6xo4uuo yrltrTbrBarb coorn6tctnyro-
quft uepexoAsoft noe${rqzenr. Onaebreaercfi., Alrfl. Mrrorux c_oBpeMeEHbIx
uo,qe,neft rrflreu aror xoa$Suqtrelrr trpl,IMepro paBelr eAmruqe. Paccuorprnu,
EatrpuMep? paarfiqfie B paBrrocr.flx Bbrcor o6paaooarurl [Byx ttusnfr. florJroqe-
uufl B crremTpe relrtr fi.ETrra corJlacuo MoAeJrtr U21 apu paarbrx IroJlorr(eutr.Ex
ero Ha Ar{cHe Conuqa. ,{ol.yctuu, qro, KorAa IrrrrHo EaxoArlrcE n6nzsra qeu-
TpaJrbrroro MeprlrAtraHa, orrrrlllrecHue rry6urrr o6pasonauug. ttusuft llor.JroqeEtrfi
rt : 0,1 n "cf :0,01. Torga tro MoAeJrI{ h2l paanuqa ux Bbrcor o6paaonarurn
npr p:16yAet Aht:100 nlr,aoHoJIo r(pafl, HatrpuMep, npu P:0,1
crauer Lht:98 rnr.0ro uonasuBaer, qro lrpu trepexoAe or Hpafi H qeErpy

AtrcKa Cornqa pasnuqa Bbrcor o6paaosasus" rnu.mfr. trorJloqeutrfi B crrer(rpe
Terrtr tr.flrEa rro MoAeJII[ [12] rvrengercfi HeauaqtrTeJlbrro. ,{,ra uo4eneft n.arou
[5, 12-l4l aro trpaBrrJro BbrtroJrlr.flercfl B AtratragoHe otrruqecnlrx rrjr6uu
l0)r*)70-n.

Ho uuerorcfl MoAeJIr.{ rr.ETeH, AJrf noropbrx aro yciloBl[e Ee BbrtroJlrflerc.E
(nauprauep, [15]). ]tanlre trB Errrx uo4ureft nau6oreo aeportnrr? Itax orlreqa-
erc.fi B [16], raeosoe garreuue B MoAeJrfix rr.srelr oupeAeJrfiercfl orlegb Ee-
yBepeuuo (naupumep, s [13] c M]rorfitrreJleu.2), qro raltxte Mo)r(er Buocrtr BEfl:
Trr[TeJrbHyro omu6xy B InHaJry BbrcoT.

B cs.sau c rBJrolr(euubrM EaM 6rrno ueo6xoAuMo r(antrM-To r(ocBeuubrM tryreM
trpoBeprrTb Beltuqurbl BepTtrI(aJIbHbIx rpaAI4eEToB MaIEI[Ttror'o troJI.E, uaftgen-
grre naulr pauee s [6] lrs paBrtrqubrx tr.f,reu. ,{,tr aroro tro trpeAJloffierruro
A. B. Cerepuoro Mbr RaccMarprlBaeM, Eacr(oJlblto Bllaqeutr.fi Beprul(aJrbublx
rpaAtreHroB MarEuTr{oro) trOJI.E yAOBJIerBoprIIoT ycJloBurc paBHoBecl4fi troJIIIoro

,qaBJrerrrr.fl B trflrue Pf r raaororo AaBJIeEuE oltpyffialo4eft ero {oroc{eprr
Pu ua paarrr,rx r,ry6znax aruoc$eprr Cotnqa, r. e. MliI trpeAlroJraraeM, qro
B .nByrraeMoM lraMr4 Atratra3oEe BbICOT BbItrOJIH.ffeTC.fl

P{ (h) : PE(h) + P$, (h) : Pe(h),

rne Pf. (h) : H118fi - rrarulrrnoe, P[ (ft.) - raaonoe AaBrreEtrE B regr4 rlarua,
a P*(h) - AaBJIeH?Ie raBa or(pyx(aroqeft uenoauyqeuuoft {oroc$epu ua
sbrcor$ h (a;rexrponuoe r uourroe AaBJIeHITfl Ee ytrrlrblBalorcfi IrB-Ba ux rreaua-
quTeJrbrrOCTI,I B I4ByqaeMOM AtratraBOEe BrICOT), IIn - HaIIp.E?fleHI{OCTb Mar-
rrlrnofo lroJrfl B TeEtr uflTrra sa sbrcore fu.

Peaylrrarrr nrtqucuenuft z ux o6cyXAelrue. flepnrrrrt [cxOAIlbIM MaTeptra-
JroM .EBJr.Ercrcr na6.rro4errur,re narvrr [6] pactrpeAeJlenur Eatrpr]r(errrocrtr Mar-
EuTgoro troJIE IIo Bblcore. Ouu Otsocsro.E I( Bblcora:rrr h*: {00--500 rrnr SaA
ypoBrreM o6paaonanufl EetrpepbrBEoro ctrefirpa (hx : 0 Irpz t* : 1) qer{rpaJlb-
urrx qacreft reurl trflrerr. Ans 6otee uy6ofitrx ypoBr{eft rsrua EaIrp.flE(eIIEoCTE

Margmrrrbrx noneft Mbr rraxoAtrM corJlacro trBBecrEbIM Berlrqr,rnaM Beprlll(aJrb-
Ebrx rpaArreHroB troJrjr. ,{;rx upocrorbr Mbr 6y4erra lPaauuratb lroJlrroe AaBJre-.
,r" qarrp"rrsofi qacrtr reHrr, trpuEflB I H-l : H7, 

" 
rasoBbrM Aaanenreil

$orocsepu 6ea yueta ronnoft crpyl(rypbl IIrIrEa. flpu atou npeAtroJlalaercfi,
qro na o4uofi u rofr. 1r1e rty6raue trffTEa (nrurrouaa uolryteur) uo sceft ero tro-

Bepxuocrn Pt : 
"ottt,{rx oupe4eJreutrfi rroiruoro AaBJreEufl P\ \h) B u.flirrre-Hy}r(Iro suarb pactrpe-

AeJreEtre raBoBoro AaBJIeHtr.fi lra ertrx xre rny6unax. C aroft qerblo Mbr trclroJrbi
syeM ABe cocrbrr(oBaEEbre MogeJrrr tr.ETeE: ua6nrogarenruyro [12] B [Ilatraaorre
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{0-4 < r* < 10 u reoperuqggxyro U7l s Atratraaone t0 ( r* ^( 106. Orn
IBe MoAeJIrr cocrbrftoBauus[12], oHra trprr rx:10 uMeror rroqru oArruanoBbre
-IrapaMerp6r

Ha plrc. I upuae4enbr peayJrbrarbr Bbrqucreuufi pf (h) g,r. cJreAyroqtrx
IIffTEH:

_ -_{. 
Oazuoquoe rr.flrro Nil 286 (no <Co,rHeuuuy gadnrrno). c H : 260A lc,LHILh: 0,9 lc/nr'r, na6.rro4euroe 18.10.1g61 r.

II. flsrno a Ip-. N ?5!, H :2700Ic, L,HlA,h:2,J lc/Hru,02.0g.lg6l r.
_IIL flsrna a Ip.N 25I,07.09.7961 r., b r c Ip.'N Zbt,'OZ.Og.l96t r.c 6nraaxrMr4 Brlaqeuu.finru uoneft H:2100 lc w c [nltn = l,z rc/nn (ace

IIAtrP.fl)fiEIIEOCTII MATIII{TIIbIX UO;rEfi YI(AsAHbI AJIf, BbICOTbI h : 7OO I(M HAA
a8 :1; o6oanaueu[e tr.flrerr no [2]).

Ha plrcynne npuBeAeHo rar(iJte pacrrpeAeJreur{e ra3oBoro AaBJrerr[.n B HeBoB-
uyqennofi Soroo{epe tro AaHrr},rM [18, 19]. flplrnrro, qro Rar{ n {oroc{epe,'Taft II B rr.flrrre Bbrcora h ; 0 tBrr r : I a.G* : \ coorBercrBenuo."Ha pvc. L
'T8 : I u t :1 conueqeurr. Ha ocvr alcqwcc orJrolr(eHa Bbrcora h 4.rn'{oro-
'cseprr rr tr.flrua B r(r.rJroMerpax, Ha ocrr opAunar rorapra{rvrrr uoruoro'grroiom
B [qrHax P[ z raaonoro AaBJren]r.fi B HeBoaMyrrt.rooft {oroc{epe p, a guulcuf .

Wa pnc. 1 rra4uo,.rrro trp,, coBMeqe,urr-r* : l r^"t: t na sEe* paccMa-
'TprrBaeMbrx Bbrcorax (mwt tny6wuax) e arnroc{epe Conuqa rroJruoe AaBJreHtre
B tr.srHe Pf auauute-JrBrro..trpeBo_cxoArrr rasoBoe AaBJreErre pu orpynaroqeft
'ero EeBo3Myqeunoft {orocSeprr. Ho couracno a{{exry Bulrcona trptr paBEbrx
"otrTr{qecftr{x rny6ruax tr.Errra AoJr}r(Hr,r pacnorararrcx s 6onee r.ny6oxui cJro.Ex
aruoc{eprr cornqa, rreM oxpy*(aroqafl HeBogMyqeunax {oroc{epa. Bernuuny
atrJrbcoHoBcnoft Aenpeccua Arrfl. 0,1 < r* { I a cpe4uenr uomno uptrrrrdMarb
z : (600 + 200)xu [20]. 9ro_oauaqaer, qro npzBbre pt (h) Ha p,rc. 1 urr gor-
?nrrbr coorBercrBerrHo tro.ocrr b cueqarr BtrpaBo. Ho, Ran nufiuo uz pwc. l,
-rpocroft cABrm HprrBux Pf (2) aupaao (<yron,nenre r.arrra B rny6r {orocsepru)
He pemaer BaAarry: Hpr,rBT,re Pi, @) u P* (h) Bce }}(e Ee coBrraAaror, raH r(aR
otT no csoefi {oprrre c}rJrr,Ho paanrauaroicx. floarouy uur peinunu craqara
rafiTu, trplr Ranux BEaqeHuEx uep.ruxanrno"o rpa4uerra *arrrrruoro troJIfi

'LryLk. Mo,*(Ho Aocrrrrrb yAoBJrerBoprrreJrr,Horo coBrraAerrr{.fi npr.Bbrx p\(h)
'n Pu (h) c yqeroM a{Sexra Bu;rrconi. Onaaa.nobn, qro 'r,rBMeueur4e 

BeJruqr{Hbr
rpaAr4eHra troJrfi crltJrbrro MeH.Eer xoa Pf (h) gilx r* { I, a uprr 6orrmrx
's* lxpuBaff Pt (h) MeHrerc.s oqeur MaJro, rar( Har{ a rny6oxnx cJro_flx pE tnl >
> Ph : Hzl8n. Tanznr o6paaolr, Bapbupyr roJrrno Br{aqe}rrl.E Beprr{naJrbrroro
rpaAlrerrra rIoJI.fi, MbI rre cMorJrrlr 4O6UrSCr AocraToqlloro cxoAcrBa KpEBbrx
Pt (h) u P, (h) ro sceft pu".*urpr"aeuoft 

"ry6rrrc arrvroc{epn.
Itax yxaarrBaJlocb Bblme, ra_BoRoe AaBJlerrrre B rr.fiT,ax otrpeAeJr.Eercfl Ee

.9-r."*" yBeperrEo (c muomrrene]y.2). floarony Mbr pemEJrr ycJroBrre paBEoBectrfi
-Pf (h) :,Ps(h) trpoBeprirrb, rrBMeE.s.E ra'oBoe guro.or" o"rrru 4o 2 paa, co-
.xpaHtrB rpaAr4eEr PE (h). Ho r ryr re 6rr,ro rionyueno Hanoro-nra6o yAoBrer-
'EoptrreJrbrroro pesyJrb_rara. Bce aro roBoptrr o roM, qro Ail.E rrJrorgbrx rrrogenefr,
cocrblltoBagrrbrx B ll2l c yqeroM 4ame ioanroxuofi Heroqgocrtr (go gryx paaj
B otrpe4eireurru AaBJreut4fi raBa P[ a rarue, ycJroBue pi (h) : pe (h) Ee-Bbr-
JIOJIE.EETC.fi.

Err;ro unrepecuo Tafirr, npra Hanux xe pf (h) u paayMnbrx BeJr[quEax
TPAAUEIITA IIONN L,HILu YCNONNE PABEOBECI,Ifl trOJIHOfO IABJIEEtr.E B trgTEE
c rasoBbrM AaBJreEEeI,r oHpyE(aroqeft ero soroc$epu Mox(er 6rrT6 sBruorseso.
rrogToMy pemello 6rrno nocuorperb, trofiyqr4Tc.s JIr( paBHOBeCrae Aannesuft
Pf ,w Pg, ecJrtr raBoBoe AaBJrerr?re B MoAeJrJrx IlZ, t7l y*""u**r" 6oree seM
B ABa paBa, coxpaHr,rB B HrlX ero rpaAr4eur c rrrcoroft. ,(lra ua6rroAerrrrbrx EaMtr
tr.ETeH trpr[ paBEErx Buaqegr,r.Ex LHILh MT,T cuoBa troorpor,rJrr,r HptrBbre Lgpt@),
yMeqbrtra.fi ragoBoe AaBJreru€ B MoAeil.Ex ltz, t7l o, ,pr* Ao oim paa."Oriagi_
rrocb, qro Arr.E rr.flrerr c H :2100 Ic y9t9Bf-e paBrroBecu.E pi (h) : pe 

@;)yAoBJIerBopI{reJIBrro BbrtroJrEflercfl trpr,r' LHILh : 3,0 lc/nu, ecJru raBoBoe
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Prc l. CpanHeHIrc roJrHoro ;\s.Bilefittt )qp*
Pi n Ha6,rro4ellrLIx lr.ffTItat c ra30sr,t.tt ' u

AaBJreEueM {oroc{epn Pr Dpu coBMe-

IqeEutr 't* : 'C, : L

Cnhorunaa RprrBafi - rasoBoe EaBlreuue Ee
sogluyqeuuoft 6oroc6ep6l 'Pg 

4

Pac, 2. Conneqeuue pacupe4e.reuuft
trorrEoro AaBrreEtrE lf 1ni) sEa6rroAeE-
uDrx rraruax (1 - H : 2'1,00 lc, 2 -.If : 2600 - 2700 Ic) c AaBJreErreM
raaa onpyrfiaroqet trxEeBoBMyqeEEoft
{oroc{epn P* (h) no AaEEbrM [18, 19]
(curomuaa npunax)

wP{- LtPs
7

i// - l[O - /rll * /,fll,lixn

11 d
Z

r'=/=,/
.ro0 -,f00 - /000 - /,ftt t, xn

o/

n4
+.7

6

a

4

tg/a

6

.f

L

Lg

7
LgPs".)r

a

Jr, t -500 -/t00 -1fttrt;n to17 O -t00 -/r00 -/500n,xn

Pnc. 3. Comreuleur.te pacfipeleJrerrr,rfi rornoro AaBJrerrr.rfi e'[ 1n1 a firrrnax c AaBJreErreM
ra3a onpylr{aroulcii r,rx rreBo3rryr{e}rEoii tlorocrlepn P* (/z) no 4annn,Y [18, 19] (cnno[r-
nan npr,rnari)

1- II:2000 lo, t\H/t\h:3lc/li,tr; 2 -2500 lcn 3,5 lclrinr; J - 3000fcrr4,0 lclHnr;4-8500 Ic r
4,5 lclHnr; 5 - L000 Ic u 5,0 lc/Hrr

AaBrreIII4e BBfrI; B rpI,I pagailrerrbrrlrrr, arcrr B [12, 171. lpa nrrrerr c If :2600 --
-:-27OO fc raaonoe AaBJIeHI4e P[ n narne Hymuo ]rr\re]rbrrrrrrrr erqe 6orErre,
(n narr, paa) , npu EroNr rpe6yercfl rpaAlrettr LHILb - 4,0 lc/Hrr. 3tn pe-
ByJrbrarr,r rpr,rBeAerrbr Ha llrrc. 2. I{punr,re Ig P'l (h) cABrrrryrbr BnpaBo rra BeJrr{-
u;auy A,lt, - 320 Hrr Arrfl rrepBrix rrflrelr u na Ah : 400 Hrr AJr-fi nocJreAlrr{x.
flo;nyuennr,re rar{r,rll nyrerr BllaqeHr,rfi Beprr,rFiaJrbnrJx rpaArreHToB rroJrtr B He-
CItoJrLHo pag 6oILIrre, aIeI{ IraI,lAeHHIre HarIlI e [6] Be",Iu.rttr,r;t LIIILh [.]Ifl rex
?I{e rLflTeH. Ollrrano rramrl Aa"rlbHertu[e [oICrIeTLr rronaBaJIII, rrTo troirriHo rro-
ilyEII,I'rFJ I{ l\rellbrlll{e sIIaqeIIlI-fi LIIlLh, COriIaCyIOrqlle;fl C peByJIbTaTarrr.r [6].
,(nr atoro rryTrirro ylrerrblrrr,rrb rre ro,rlrrr{o rrJrorrrocTrr raBa, Ho lI rpaAr.lerrr
raBoBoro [aB"rrerrr,rfl c nr,rcoroii B rrfi:urle.

Vcrosl,rc paBlIoBecu.q Pt @): Pg (lz) ,r1,r paccllorperrtt ti [rrn rlacro Ha-
6;rio4aerrr,rx [.srerr c ]ranpf]r{eH}rocTflrrr,r rrarrllrlrrrr,rx [o.rreii H :2000, 2500,
3000, 3500 u 11000 lc. Peay"rrr,t arrr,r Ar.s rarirrx r.rrrcrr ror{agar{Lr Ha prrc. 3 (ua-
rlpfiirielllrocrl,I Fl coorBercrByror BrJcorarr h* : 0). [;rn rronyueHur paBHoBecrlfl
Mr,I O[tITrr IrpI,IHfLTIr.r raSoBoe AaB.rrerrrle P[ n uecHonr,Ho pa3 rrer-rbrrrr{}r, a rrrrerlHo:

AILa rr-nrerr c Il - 2000--2500 fc n 3 paaa, a c II:3000+-/1000 fc
a 5 paa, qelr B nroAeJr.rx U2, 171, coxpalrrrB B rrr,rx rpaArrelrrAaBJreHr,r.E raaa
c BLrcoTofr. flpe4no"[arafl ra3oBoe AaBJrerrlre Merrbrrurl B fi;rror]rbrx MoAeJI-'Ix
U2, l,7l r 3-5 paa, Nrri rllrrxoArrrr n paope[ierrirrixr LroAerlfln{ rrflreH. Cne4ona-
TeJIbr.ro, rroTrii{o rroJraraTr,, qTo AJr.E npospaarHbrx NroAeJIefi ycJloBrre paBHoBecrrrl

B6

o/

^2.

6 6
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Pf @) : Pr@) BllrroJru-flerc.rl rIpI,I LIIlLtt: 3 -:- 5 lc/nrr. C yreln'reunert
Ilaupflrrierrrrocrrr rroJr.E H rrsrneu yBeJrrrqr,rBaroTcfr r{ BeJIr,Iru,IHbI Beprl{r(aJrblrrJx
rpaAr,rerrroB uou A11/Alt. l.:ln TIaJILIX rrrrelr tpe6yrorca r{erree rpo3paar}rbre
ntoAeJrlr, no 6o;rr,runnr rrflTflaxr Jlyqlra tloAxoi(rrr 6oree paepelr{errrrr,re rroAe.rrrr.

Vrrecrgo ol\rertr{rr,,.rro n [21]Tar(;I{c cAeJlari Br,rBoA o 6olrruer)il ullr,rroAnocrrr
npospa.rnofi NroAeJrll N{lrruapa AJrrr paB}roBeclrfl rr&rrr.r,rrrroro rroJlfl yr{rrrroJrflp-
HOIO IIflTI'IA.

llv;nrro sarrcTrrrr,, qTo l[.rrfr floJlyrlerrr,Ls paBrroBecr,rfl [flTer{ c .fI :2000 :-
+- 11000 fc cootsercrByrorqlle HpTIBLIe Pi Ur) rra plIC. 3 6r,r.nr,r cABurryrln Brpruro
ro ocr,r /a ;io.rryuruero coBNrerqerrl,Ifl c irpltnolt Pr(h,). Renr,l.rlrrrr,r orr{x c/(nrroB
Afu : (300 -:- (i00) i-50 nr\r ro.rrbno Haqec'rBerrlro i\{ory'f xapaxteprraonarr, cdr-

$er'r 13rr.r r,cona.
IIpnoe4eurras n [20] cpe/Irrrla Be.TII,IaII,Irra nr,rJlr,corroBcnoft 4enpecc:r'tl z :

: (600 :: 200) Itnr A,rrfl 0,1 < t"' { I no.rtyqellil ocpeltirerrrle,\r fi&rrHhtr rlo
rlrorr.ri\t pa6orarr 122-2G1. I{o lraarrr,re aBrollbr noJlyrraror BFrarrrrreJlE,rro paB-
JTrlqarorqr,recfl peayJrrrratr,r. B [25] rre o6rrapyirrcna BaBncurroclrb z o"r llaBriepoB
onoJro 30 lre5,.1s1u1rix rrrrlr rrflrerr. .[Ianpornn, s 1271, r4e npo{cirorrerprr]loBaHo
130 crnrrrnoB r(pyrJrrrx rrlreH, traiiqeno cyqecrBerrrroe paaJtr,rrrr{e u rnv6ntre
nra;rt,rx r,r 6oJIr,urnx r.rITerr (nc,trltultrra BrlJrbcorroBcnoti ;leupecclItI 6o.rIr,urux
nfllcrl B cpe/Urexi Aocrrrraer z:7500 nu). E'ro r,roir{er ynaabrBarr, Jra ro, qro
npocro rlrTrra 6brsaro'r c c11[ItrrIILI pilBIILtr\IrI rry6I,rriauu.

Ba;rriito Banre,rtrrrr, arro cor.lracno [28] nrlTrra r,roryr 6r,trr, HaH rrJrorrr,rxlrl,
l'ali lI paape;ricHllbrlrr,r. .LIo, HaIt npaBI,I"IIo, 6o.llee npoapaarHbrnrr{ oK&Br,rBirlorcfl
6o.nr,rur,ro flApa coJrire{}rrilx rrflTeIT. I{polre DTofo, paBruirr{rl 6r,rearcr rr rpaArI-
eIITi,r rI,TrolflrocTlr c Ilr,tcoroft. IIar,t60lr,rur,rrl rpaTlueu'IrrJrortrocTr{ 6r,u o6napyirien
y pasBl,rBaroquxc.s fl-sreH. Taxr,rrr o6paaorr, &Rroprrr [28] nprlnrnrr r( Bt,IBoI(y,
rITo IreT e;lnrroii rroAeJIr,I il.rITeII.

IJa carrorr /IeJre, HorAa rpyilfia firlrelr 6lrcrpo patsBrrBaercr, n ueli IrlioI,Ic-
xoArIT ]roqrrr,re xrar]rr,rTorI,IApoALrHaaIl,IqecRrle ilpoqeccr,r. lV[oinno o]r{I{Aarbr
qTO B IIfiTHa]i TaHr{x ilr{TrIBHriX rpyilfi paclpeIeJIerJrLrI Ter[[eparypLl, rrJIoTlro-
cTlI r{ r{atrrrl.trrolo rroJlrr c Br,tco'r'ofi N,IoryT 6srrr, calfl,rrrll p&3H6llr[, rITo r{oilieT
npl,rBecrrr r,r n paBJrrrqrlLrlr BeJrrrqr,IHaM BI{JrbcorroBcnofi 4eupeccr.ru. floetolry
]c.iroBrre paBrroBeclrfl Pi, @) : P* (h) rryirirro 6r,uro penrarb r,r Arrfl rrJrorr{tlx
lro4e;refi. l{ax gbrqcnr,IJrocb BrJ[Ie, rlcnoJIIrBoBar{rra.E [ar{u rrJrorrlalrr cocrr;lno-
Barrr.rafl r\ro[eJr], 112, 17l rre yAoBJrerBopfier yc.rroBllro paBJ.roBecrlff. L.un 'r'oro
.rto6r,r noJryqr.rrb paBr{oBeclre Pl u Pr, B lrJrorirrlx }roAeJrflx 112, 7i ] npnru.nocl
yrrerrbrxr{rb rpaAr{eFrr AaBJre}rr{fr raBa c or,rcor|oit rra ury6nrra= x* 1] 10}:
B ETor\[ cJryrrae I(Jrrr paBrloBecrrrllpe6yroT'cn Beprrrr{iIJrbrrrile rpaAI,Ielrrrr
LIIILh : 0,11 -- 7,0 lc/rur /Irrn BepxHr,Ix v. LHIAh : 1,5 -:- 2,0 lc/rur 4u
r,ny6orr,Ix c,[oeB rrflTerr. Ba;rino oTlrerr,ITL, arTo rlaJrLIe Beprrrr(aJIrrrr]{o rpil[[IreHTbI
rroir.E B rrrrrrre A.[fl Beprr{r,rx cJroeB parree 6r,rnn uart4eur,r n [29, 30] neeanr,tcu,uo
.o1r rro4e;rer,i rrflTen.

B cJryuae rr.rrorrrr,rx ,rroge;nerZ c riaJrbrxr rpaAlrerrrox,r raaoRoro AaBJIelrrla
B rlflrr{e noJryararoTorr 5o;rrrur,re BeJrr,rqrrHbr (4o A/z = 900 xrr) crreulerrrrfl r(puBblx
P\ An /trrrr coBrraAelrrr.s c Hpr,rnofr Pr @) na rpaSnxax rr{rra pr,rc. 1-3. Ero
yr(aarirBaer na rfo, rrro /I.[fl paB]roBecr,rfl P\ u Pn rrJro'l]rbre rrfrr]ra AoJr]rtHLI pac-
[o.:rararr,cfl B 6o;ree rry6onnx c"{o,ax a'L.lroc(tepr,r Co;rrrqa, rrerr paBpe?IieIrIILIe
na'iltit.

'I'anlt,rt o6paao,rr, xroi.rirro ci(eJrarb cJreAyroqee aaKJrroqenrrc.
f{;rn ur,ruonlroIIrI-s yc.r.toBrII,:i llaBrroBecrrfl Bce rrrlrrra (c paape;rterrrrLlrllr u r"rror-

IrhL\ILI xIo[ejr;r,rIr,r) ,1o.lr[inu 6r,r'rr, ]rorr,llerrrJ u rny6r, rporoc{epr,r B BaBI{cr,InIocTI,I
OT Be.III4rIIIIIr,l paIJIIOCTII IIOJ[iIOTO [a]lJIeHlLE B IIflllHC I{ ltlSOBOIO AaB,TIeHI,IfI
B oltpyrnarorqefi ero HcBotsrryqerruofi r[oroc$epe.

B upoaptr-rrrlix rlol{e,-{flx rIflTerI ycJroBr{e paBrloBec}rr{ BbrrroJrrrrrerctl rrpr{
Bollrrllta,irblrT,rx rpaAr,rerrrax rrarfrrrr]roro rroJrrr LIIILh: 3 +- 5 fc/Hu. C yoe-
rllqelllrexl ]Ianp.E]IieE]rocll{ rroJtrr .11 n,qren pacryr rr BoJllrqrrrlr,r Beprr,rxaJrsrrlrx
rpaArIeIIroB LIIlLh. f[ra ,rra"ur,rx [-r{rerr rI]e6yrorcrr rrelree rrTroBpaarrrlre [roAeJrr{?
uo 6o.rrr,rur,rxr rlflTrlarr ry.Iue rroAxoIIflt 6olree paBpelneHHrre N{oAeJrlI.
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Benll.rurrr,t LHILh ( 3 fc/Hu Har( AJrfl npoapaqHbrx; r&r{ rr AJr.tr rrJrorHbr)r
lro4e;refi N{oryT 6r,rrr, no;nyv€}rbr, ecJrr{ R rrr,rx cyqecrBer{Ho yrreHr,rxrdTr, rpa-
AI{eI{T AaBJIeHT{.s lasa C m,rCO'rOfr.

Boo6qe, BeJlr{qrrl.rbr BeprrrnaJrr,Hllx rpaAlreLIToB }{arur{Tnrrx uorefi paBJrI4q-
Hr,Ix rr.flTelr, ro-Br{Ar{[rolly, B aaBr{cr.rilrocrr.r or {r,rauqecKr{x ycJroBI{fi B HIrx
B ocHoBHor\r l{oryr 6r,rrs s trpeAeJrax 0,5 fc/Hu < AII/Afu < 5,0 Ic/Hu.

Srasenu.E Beprl4r{aJrbHbrx rpaAr{e}rroB }rarrrr{rrroro troJr.fl LHlLh, uaft4en-
Ilhre rraMr[ n [6] grs paarlblx Ha6ilroAeuurrrx rrflrer.r, ryqme corJracyrorcrr c Be-
Jrrrql{r{aMrr LHlLh, Roropr,re yAoBJIerBop.Elor ycJIoBrrlo paBrroBecrr.fl rrprr r{aJrbrx.
rpaAtreHTax AaBJTeHI{.tr raaa c sbrcoroft B n.rrrHe.

Brrpamarc r.ny6oryro 6;rarogapuocrE, A. E. Cenepuouy Ba uocranoBlty
BaAaarr.r rr BHr{N{aHr{e H pa6ore. fl ucHpeuue 6rarogapeu 3. A. EaparroBcnoMy,
C. IzI. Ionacroxy, B. A. Itorosy lr JI. C. Jho6uuxony Ba rroJlegrroe o6cyx4euue
orAeJrr,Hr,rx BonpocoB, H. B. CremeHno r,r II. fI. ,(o6poupaamry Ba aar{eqaHfi.fl
I{ rroJreBHLIe coBerbl npu o$opruteHr{tr crarr,}I, I-I. A. @po.nonofi Ba troAroroBr(y'
OKOHSaTe,'IbHLIX UnnrOCtpaqr,rfi .
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I{ccxEAoBAHI.E JI,HEI;IH,}I [oJlflpuBAIIL{Ir 
vAIt523'75

HEHoroPbIx conHE.IHLIx SMI4ccI4oHHLIx oEpABoBAHI,rltr

A. H. Ea6uu, A. H. I(osaJm

?Iccregyrorca rIoJLapIIBaqI4oEEbre clenrporparrilrEl B Jrtrrrrrrl Ho Anyx Bcrrbrme4 6a;1;1a 29,
'serbrpex Bcrlbllrrelt 6arra t r,I rrrecrl,I a]rr{cc[otrrbrx ntr6pocon ,u 4iara, rroryqeEg6re c aga-
'Jlrr3aropalrr{ rrareliuolt fioJlflpllaaqlrlr ua ECT-2 u ltf-2. B nrr6panurrx Arrr r.r3vqegfirr
3MtrccI'IoHIrbIx o6paaonautrxx na6.uro4atacb cLIJrrrIrafi acr.rrrMeTprrfi ar{Irccr,rrr lr 6o6mue
.cItopocTr{.

,{ecxrl arrficcllo]rullx o6paaoranlrii (raa 27 paccmorpenunrx) o6napyxnnaror BaMergyro
lrroJrfipI'tBaqr{Io. BerI{'rlua ee s 3-6 paa rrpeBocxoAr'[T cpeArrenBaApar[rruyro orulr6ny r.raue-penrft. Itapruua troJrfipr{Baqr.r}r B Jrr,r,r.rfi ac[MMerpr.rqfia: s 6orr,,,,uncrBe cryrraeB [oJrsptr-
Baql4fl BbI'fIBJIEeTcfi yBepeIlEee B I{pacIIOrI RpLIJIe, qeu B 0IIIIeM, a qacro roo6qe na6rrO4aer-
cE ToJrbI{o B KpacEoM RpLIJrc. Bo ncex arrrx cJryqafix aMr,lccr.rfi rronaarr]raer r(pacgyro acrM-
Irerpr{m. B gpyurx cryqafix crerlerr rroJlapllaaqrdrr ar{rrccrrourrbrx gera.nei.i B rrpeAeJlax
.ourl6om uc,rrepenraii rle orJrt4iracrcrr or rrrrcrpymerra;rsuoii.

INVESTIGATION OF THE LINEAR POLARIZATION OF SOME SOLAR EMIS-sIoN FEATUI{ES,rhy A. N. Babin, A. N. Kouar.- Ho spectrograms of frvo flarcs of
importance 2 and four flares of importance I as well aslix emission ejections on solar
disc obtained atlsolar tower telescope and large coronagraph lvith the linear polarization
'analvsers have been examined. The features under investigation show strong asymmetry.of emission and,high velocities.

In 10 of 27 det,ails the remarl<able polarization of emission is found. Its value is 3-6
'&imes rms error of measurements. The picture of polarization in I{or-line is asymmetrical:
in most cases it is revoaled more reliable in the red wing than in tiie blue one, and oiten
observed only in the red rving at all. At, all these events the emission shows recl asymmet-ry. In other cases the difference betrveen the polarization of emission cletails ana tire ioil- .

xumental polarization lies within the limits oI measurement errors.

., B [1] npn lrsyue,rrr{ trofl.spuBaql{o,rr,,rx cler(rporpa,frr Bcrrr,r,,reft B Jrr{r.rr[[IAd, trOJIYqEHIIITIX C AHAJIII3ATOPAT{I{ HPYIOBOft NONNPTTAAIII4I{, AJI,g P.EAA YsJIOBBotrbrmeK EaiirerrBr 60;rrruue pasrHql{.a B r(or{rypax iru:fitrfi. B CrreKrpax [porr{_
BolroJroiriEofi nonrpnaaqurr. E6IrIo o6napy;rneuo, arro rrer(oropr;re y3Jrr,r Bctrbrme11
CoCro'ET l{3 Crpyl(rypHr,Ix sJrer{eIrroB, IIr{ercIqlrx paarraunyro [oJr.rrpr{Bar{r,rro,noropa.fr B p-flAe cryrraeB onasaJracE, cyrqecrBerrHot. I{pyrona.a [oJrapr{3ar{rrFr
B JILIIIIIT MOi}iET IIO.aBJI'ITr-C-E JII{]]Ir NPI{ HATI{SI,IU B raSIYuAIOqEU O6'r,dUE UAr-Hl{Trrolo uors. Ho ua ua6lroAaer,roe lrary.leHr{e N{otJrr{ onagaTb cyqecrBerrHoe
BJrlr'tllrlIe rIoJr.EpI4Syrorqr're cnofict'Ba sepHaJr TeJIecnora, B rracTrrocTrr 4eficrnyro-rque Han sasonaa rrJracTrrHna.^r,.r rrpeBpaqarorqr{e nrauefiuyro troJr.frptr3ar{rrroB EJTJTI'IrrrLItrecKyro n uao6opor 12]. It rro.EBJrenrlro nte .uuneiirro rroJrrrpr{BoBarr-rloro I4sryqerrr{-fi, r{po]\{e r{arHr{r}roro rroJrfl, r{oryr npr.rBoArrrrr pa4 {uanuecxrxtrpoqeccoB, trpeAIIoJIoiHI{reJIbEO lIrIeIOqI{x rle0ro Bo nCnurruHix (piaonanCuoe
pacce.sHr're, arfsenr T[IrapHa, aoa6yiH4er.rr.re aror{oB tryqnoM 6rrorpr,rx a;rer(Tpo-troe).

floaro^ry I,peAc?aBJr.rrJro rrHTepec rrccJreAoBarr, nr,rueftrryro troJr.rrpr{Baqrrro
u3JIyqeHfi.fi BCtr6rrrreH.

Ha6mo4enua

,^,lIu6rjorerrrr.E. rrpoBoArrJrr,rcrr ua Earuenuo[r coJrHeqHor{ reJrec*oue ECT-2
\1,!": 45^culZl nr) n Ha 6o.ruruo.rr xoporrorpadre ltf_2 (DlF:50 c-rr/J3 rruiln zu rr). unert lpr,r B 

.rr 
1ilililr l{o cLrr'nra,r rrcr,^u 

-I 
I I rr Iv [opffAr(ax 4u{paltquolr-rtrbrx creurporpa{oo (4rrcncpcrrrr 

- L,T r,r 3.0 rrrr/A) ua'n,racrrlTnix i(odal<1l -r r{ rrJleHr(e IlSonarlxpol{ <rr'rn {71. B naqectse alraJr}T3aropa .lrnnefruofi uo-JI,EPI43AIIUI4, YCTAHABJII,IBAEI{OrO IIA BIJIXOAE CIIERTPOIPA(IA, UPUUETTflJII{C6 TPI4paBHLIx ycrpoficrna: fipr.ratra Bo.lr.nac,rora, rroJrrrplraar{rtolrrrafi uoaa1rHa Crio_
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MopoBcr(oro [3] u gnynpeJrorrJr.rrroqafl nf]rlaxla ],IB IIcJIaHACT(oro [Ilrara I'I creH,IIa.
tlro6rr BLrpaBrr.rrrb -rrpr(ocrrr AByx oprororlallblro rloJlflpI'ISoBaIIHbIx rlyqr(oB'

OCII aI{aJII{BaTopoB yCTaIIaBJII,IBaJIIIc}, noA ylJIoxI -45" tt rxO4rroii IqgJIII Crrelt-

rporpatfa.- flpuaua Bol.uacrorra I{NIeer Allaxlerp 15 lrlr, yIOJI p*aCx_O}HAeIIII-fI lIe;IiAy

o6rrnuonenuurnr n neo6r,rnrroBeHrrlrrr Jlyqn1111 or(oJlo 5o. Llro6r,r lrao6paxreulrn
He nepexpr,rBaJllrob, olra craBllJracb lla paccro.rlHr{ll upt'r6lltautenrno 1B cnt

Or (rorornacrl,Irll(ll. Hegoctarnlr I,ICIIoJIbByeltoft nplraltr,t: a) lrallre pa3l{epbl,

orpalrlrqlrBaroqlre {ororpatfupyeo:rjy crenrpaJl6Hllir yqacron, B pesyJlr,rare
qero npilIrJroct nepefiru'or^IV-x III nopn,q1y cIIeI(rIl€U 6) rre6o;rsuroe ('-1%)
pur"rrrnr" B IIaCur;a6e lrao6pa;rieuufi r pasnrtx IIoilflpIIsaIIlIflx (oror ar[t[eHt

6un uccregoBau rr yqI,Irr,IBa.rrc.a npu o6pa6otxe).

f(eynpe;rouorroquo rpr,rsx{a r{3 rrr[ara r1 crenJra r,rlreer cB06oAIIoe orBep-

crue 3b lru. Heo6rrp11oBe;Ht]fr .[]{ BIJXgI{I{r rrotlrrl 6ea ornnoueHllfl, tl o6r'ix-

IIoBelruLIfi orxJrou.fleTc.fl Ha -6e. Y4o6utru CBofiCTBoNI arofi npuBrILI or(&3flJroCr:

To, arro ee ofiTr,rqecxafl ocb pacroJlo]Iierla rIoA yI'JroNr 45'x rIJlocHocrI'I npe,Ilorr-

JIOHI'LE. B atolr cryqae lIbI rroJrlal&erl ABa oprorolraJrt,llo rroJrtrplISoBaHIILIx

cIIeltTpa, pacIIoJIoirieI{HbIx 0AIIH no/I ApyIlI}I npI'I NIIII{IIXIaaIIbIIONI B'r1[IflHIII{'

trHcTpyllellTar r,nofi rI oJr.flplla aIIIII'I.
IIpu {o.r.onrerpr{poBarrr{r{ Cner(TporparrNr, [oJlyqeHHblx c [pIIsNIaNIrr, AaIO-

qUM14 ABa OpTOTOH1TJIrI{O trOJIa plISOBaUHrrx r,raO6pailieullfl , BOSHIII(aIO]I TpyA-

TroCTr,r, CBflB&Hr,rlIe C yCTaHOBI(OI,f Ha Iqelb tpororlerpa oAHoIo fI ToIo ilie NIeCTa

Ha COrHqe rra cileltrpoIpaNII,Iax B p&sIIbIX noJI.EpI'IsaUllax. 3anpenJIeHlIe Ha

rqeJru crreKr.porpadia [&pbr Hlrrefi, r,rcrroJrbsyerrbrx B KarIecTBe petrepoB, cy-'

IqecrBeHHo o6ret'Iaer ery 3aAaaly
N[OaartXa CXOltOpOnCnOrO .flBJIfleTC.fl aHaJIOIOII 11OJItIpOI'IAHOII IIOSauHlI'

,(eficrnyroqee orBepcr[e I{NIeer Soprry napaJIJIe.rIolparlMa L7 'X 24 rIrI c ocrpLI}I

yuroxt 
-70". 

Llepefiyrouluec-fl rorrocoqnll IxI{pI'uIofi.0,25 IINI I{Ayr rlapa'rlJleJll}Io

Hopo.rnofr cropor,e I{ rrporrycnalor cBer, "rinnefin_o noJIfll]llSoBannr,lii no4 yIJIorr
To +45a 1 To 

--45" 
H rranpaBJreHI{Io pacrpa. 3ra rtosal{Ka ycrauaBlusnrnsTr

B {ona;r],goft u.tocHoctu CuexTporpa{a. ,(anee llclroJlbsoBaJlacb uepefipng'br-

BarotrIafl orrrl{rta, HoTopafl crpo;ura llso6parlielrlle cnexTpa rl N{o3arr(I{ na c[o-

TotrJreHxy. flo,nocnlr pacrpa opl{ellrllpoBa.rlucb [apaJIIIeJIbIIo cileItrpaILHbINI

Jrulur-flx{. IIeAocratHlr Ea6JIIoAeIIuii C MOaauxofr: a) B oproloHaJIL}IL'Ix 1roJIfl-

pr{Baqr{.Ex Ea6JIIoAaIoTCfl paBIIbte yqacrltl{ HoHrypa JII,IHIIII, rrOBToNIV AiItI orr-

peAeJrerrlrg cTeIIeHIl IIoJI-rIplIsaI{lII,I xoA IIHTSHSIIBIISCTI{ B Ha}IiAgft uorispll3n-
q[r,r [plrxoAr,rrcrr [oJryqaTb I,IIIrepIIoiIlIpOBaIIIIerr. B y.ract6ax C[eI(Tpa, 6len-
Ar,rpOBar{Hbrx JII{HI,I-aI[I{ noIJIoII{eIIILS, eTa IIpOI{eAypa CTaI{OBI'IT0.tr AOsoJIsrrO

;;;fi;A;;rrnofi; 6) uB06pan{errre B oArroit norr.trpr.r,arIr*r cJrer*a (-Ha 0,01Ir MNI)

CMetrIeHo no oTHoIIIeEIIIo H llso6painelllllo o 4pyroii. Xorfl aro cllerqelIl{e Nla'rto'

OArraHo oHo CpaBIII{NIO C paspeIIIeHI{exI reJIeCItoIa lI crrel(Tpolpad)a rrorrepen

Ar{cilepcr{u (..-0,032 n{r,I AJIrI I{f-2) l,I, I_{aH IIoI(a3a.rlll nccJleAollaHI{f , Ao.rI;liIIo
yqurrrrBa'rrrcr{ rpl{ tfotoueT pr'tuecHoit o6pa6orHe.

Ang 11poBepr(r[ onrn.recnr,rx HaarecrB npnB]I u rioJl-sporIAIIoft NroSaI'I(Irr oillr
IICCJIeAOBaJII,ICb B CXOAflIqerlc-fl llyqlt" CBeTa B TaRI{X ?Iie ycJIOBUflX' qTO II [pII
Ha6rroAeuuflx Ha reJIocItoltlx. B o ecer cJIyqa-sx 4ur[parquoglloe I4s06paiIielIIIe

cBerfltr{efic.fl TorrKlr B o6brKHoBerrrroi\I }I Heo6blIIIIoIteIIIroll [yqKax Ire I'Icfia-

)riaJIocb.

Ha6 ruo garc'Jl t, Ir lllli Mareplta.u

lIa6,;rro4errur{ ilpoBoAr,rJrr[clr B .rrlrrrlrr4 I]Ia. lIpr,r r,rccne4oBaHI,IlI uo.rirtpr'raaqt.rlr

$ororpa{uu0c1}rr\r oreao4oor Jr}rrrrr.s Flo nalr6o,,ree yAo6Ha ilo ABy}r coo6patlie-

r,rr"*,- ti auuccora Bcrll,luren !I Apyrllx srIlIcClIOIrrILrx o6paaooarll'Ifi, fialt flpa-

BI{Jro, I,Ii\IeeT B JIl,rflII[ IJo rralr6o;irlrrylo ,IpHocTl,; 2) cnen'r'palr'IIttfi o6J]ilcTl
g6nlrar,r Jltrrrrrlr ItIo rralrlrcnee 6JreH/II,IlloBalra J(plrulIlI JlIIIIlrsltlI norJIorqeIIlLrI

B crrenTpe Coluqi, noaroxry nocl'poerlrle HorltypoB Jrr,IJIlIIr IIo tran6olree yBe-

peil il oc.- 
tr4s 6o"nruroro noJrr{qecrBa rroJlrrilrr3ar{lrorrHlIr cneHTporllallll, rloj.l.}tlerlllhl)i

B rreprloA c 1g7B no 1980 r. ua BCf-2 n ltf-2, lraxrrr 6t,rJrll oro6paELI creltrpo-
fp&trr\ILI, OI.IIOCnIII{eCrI I{ BBpLIBIIOii t!aae IICrrI,I]rreH, el TaIt?Iie CnOItTpOIpflTINII{
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Plrc. 1. flplmeptr r.rccJreAyelrbrx cfl er(rporparnr

Bctrbrufia1.10 1978r,.B7ll18m,h,B?h2lm,J n Bzh3zrrurcoorBercrBeHHo;e,o-BcnrJrxqa
20.09 1979 r. n 8h03m u n 8h0bm UT; e-BcrbrrrHa 28.06 19g0r., shsgil i,ll; r,r, a-alruccrrog-
.Er,Ie Bbl6pocbl 11 07 1980 

". 
o 4h46m u D.10 1980 r..B 7h24m UT. Crperr{[ - uccrrenyeMbre oMrrc-

.cr,toHHhre ECTaJru

.aMEccrlroEHbrx Bbr6pocoB rra ArrcHe, Ha puc. I (a-a) [prrBeAerrbr npuMepbr
.IrccJreAyeMbrx cfler(rpolpaMM.

Henoroprre Bctrbrmntr Bo BBpbrBHofi {aae uneror: oqe,b ror*yro crpyr(Typy
o:|{trccz.r,. r{, Han 6tr.no orNre.reEo A. E. Cenepuuru [4], cocro.sr trB cr(otrfieHtrfi
((ycoBD pa3Eofi trporfi)r(eHHocrr4 rr .Epr(ocrt4 (crrr. puc. 1,a). Sarervr o6pa3yroTc.fl
ABe Bcubrmequbre JreHrbr (crvr. puc. 1,6).

Ha6nro4aerc.E Tar(E(e rrrtr Bctrbrmen, r(oropr,re na Ho-{urbrporpaMMax
tMeror He6oilbmyro rrJroqaAb rr HrrqeM oco6euno ne nrr4e#rorc". 

-B 
do"*rpe',I(e OEII AaIOT AMIITCCIIIO C trpOT.E)fieHIILIMU ItpbIJILflMII I,I COtrpOBOII(AaK)TC.fl AMrrC-

.cr{oHHbrMr{ nrr6pocaulr Har( B,cuuroro? TaR r.{ B Rpacllyro-.o6nacrr cuer(Tpa.
.B uayuenuofr nanru Bcur,rrrne 20.09 1979 r. clrur4e r4 fipacrrble alruccnorurre ,Bu-
-6pocr,r ua6nroganracb'B paaHbrx.Mecrax r.r B paauoe rpeun, fio ((cr{Eufi)) rrr6poc
ra6nro4ancs na 6onee-noa4ueft craArrrmirrr-*r.'Ilpurrrepu crefirporpaMM
aamrlx Bcrrbrmex rrpuBeAerrbr Ha puc. l, a, 0,.e.
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tr4nr,epecuoe .sBJreHr{e npeAcraBJrflIor co6ofi rar(}He noBrop.rlroqrlec.rl arluc-
cI{oHIrbIe Bbr6pocbl ua o6.nacrli rrflTeH, orlerlb I{pa?r(oBpe}I0rIrII{€ lt c 6o'rlbluu]Ifi
cxopocr.rrl{r{ (cu. puc. 1,, trc, a).

Tanun o6paaou, B Bbr6paHHbrx Halrll AJIfl I,ICcJIeAoBaflI{fl alurcclronlrr,rx o6-
paBoBaur,r.rrx na6nro4aracr crrJrbrrafl acrrNnrerprrfl allrlccrlu n 6o,;rr,rulre cHopocrl{.

O6pa6o1na crexrpol'pauM

Mero4uHa orrpeAeJrerrrrfl crerreHtr noJr.rlprIBaItrrII,I aNIrICcrrounoro o6paaona-
Hlr.s 3ar(JIIoqaJIacL B CllaBI{eI{III{ eIO IIHTeIICI{BHOCT}I IIa AByX CneKTpOlpaM-
Max, IIOIyse]IHLIX OAI{OBpe}Ie}II{o B OllToloHaJIEHLIX noJIflpIISarIIIfx'

O6pa6orxa crexrporpallll npoBoAtIJIacb Ha perl{crpllpylotr{e}I uunpotfo-
ror,rerpe MO-4 c {oroyrruoTIiI,IreJreNL

IIpe4napureJrbr,rafl o6pa6o.rna ilor{aBaJra, arro BeJrr{quua rroJrflpuBaIIlIlr
alrrrccr,rr,r cocraBJlfler Hecl(oJIbI(o npoqeHroB. flocHorlHy r{erog {ororpa{u-
secxoir (torouerpulr o6peuenen Brraqr,rreJrbrlrrult ourn6xanur, 6u;ri rrplIH.rIT pflA
Mep AJr.fr rroBbrrlrelrplfl roaIHoCTI,I lrarrepeul.rfi. B peByJIr,TaTe BoclpollsBoAl{-
tr{OCTL OTCTIeTOB 3a Bpelrfl SanlICI'I CepUlI peIlICTl]Olpa]INI BCIII,IIIHI CoCTaBJIflJIa

He xyirie 0,2%.
IIpu $orortetpuuecHoii o6pa6o'r'ne norl.flpIIsaqIIoHHrIx cneHrpoIpaNI1I?

troryqelrrrrix qepeB npr,rBxry Borracroua rI crel{JTflHHo-rlrnaroBylo rr1]I,I3rry,

ouu6riu ltauepenur:r ts ilellByro oqepeArr cBFIBaHbI c IreroqHocrrlo HaBeAeHlItI

rra oArro u ro }lie MeCTo B pa3rrr,rx IIoJIfll]L{3aI{lI-sx. floDroMy I(aiIiAa-E I'ICCJIeAy-

eNIa.E OMIIccr,rn {or.orterpl[poBa,r'IaCr HaI( NIIIHIItrIyTI npI{ tpex (n HeItoropI,Ix
C;rryqa.sx 7-B) ueaanuCIIN,ILIx HaBeAeIIILfIx. Itoutyprr B [osepueullflx nepeBo-

Ar{Jrtrcb B I{rrTeHcI{BrrocTr{, HaxoAr{JrI{cD cpeArrrle Ko}ITyphI IIO BCeII I{SXfepeHlIflIr,
Ir onpeAeJr.rrJracr, crerleHb rIoJr.rIpI{BaI{lIlI B Nlecre srll{ccl'Irr [o {oprlyle

P : (IL -r|)l(rL * 1rr).

Aro orrpeAeJrer{ufl r{}rcrpyrreuransrroft rIoJIflpI,IBalIuu llcrloJrbsoBaJrcrl
cuerirp HeBo3rryuleHHoft 06racru colHerrHoro AlIcHa ua rofi ?I{e clenrporparlNle.
tr4alrepenua tronaBaJrrr, aITo BeJIr,IarI{Ha trHcrpyxlelrraJlbIIofi rJoJr.fIprrBaIIrIr{ I{3-
IIeILEeTCfl fIO IIOJIIO SpeIILLfI I{aK B HanpaBJIe}IIIII AI',ICilepClII{? TaIt I{ nepneHAl{-
nyrrflprro efi. flosroMy Arrfl iloJryareHr{.ff 6onee rosHoft BelpIsuHLI IIHCTpyNIeH-

ranr,rioft uoJr.fipr.raar{r{rr AeJraJrocb or AByx Ao rlerllpex (ecnpr oro troBBoJIflJIr{

CIIel(rpor'paononr) qroronreTprlqecHux paBpesOB IIeBoBIIytqeHHOfi 06[aorlr r[oro-
C{epri c Haxr4ofi crop6HLI or ugcJleAye,rloii artlrccull. ,(nn ltailiAolo pa3pe3a

orrpeAeJrflJrcfl xoA crerreHu noJrflpllBalll,ln c 4lurrofi BoJTHLI, SareN{ rrpoBoAllJrocr,
ycpeAHeHue IIo BceI{ paspesax{ IT I.IaX0AI,IJIOCb CpeA}Iee gHaqeHue, HoTopoe

rr trptrHrrl{aJr00b Ba BeruquHy llrrorpy}IeHralruor,i rloJlflp}Isaqrrl{ AJIfl I'lCcJIeAy-

einofi OlruCCrar,r.,[anee oilpeAeJIfLrIagb CpeAHeKBaAparIlIIHafl oruu6Ka o' CpeAHeIO

BHaqeuufl cTeIISIII,I notnpnaaqul,I. ItaH IIpaBI,IJIo, CpeAHeI(BaApaTrrqHLIe oul{6-
RI{ CpgAHI{x auaqelurfi CreleHII noJIrlpI,IsaI{I,IlI sNMCclIu TorO rlie trOp.aAHa, qTO'

I[ cpeA]rer{BagparuqHr,re orru6Hr,r BHaarerrr{it rlHcrpy}reHTa,ntuoft rroJItIplISaIIlM'
Caornre 6oirrutre orur,r6Htt rIoJlyqaIorc-fl A.Trfl Tex rlecr I(ollrypa Hc(, rAe'

Kp6IJrLfl JIrIHIIII crlaAalor I{aI{6oJlee HpyTo, I{ B .BApe JIuI{I{I'I. Tan nax CneHTpo--

IpaMMbI rI9JI]u9IIIJ npl{ xopomllx uao6pa;tteFlllflx, To flApo IIeBoBrIylqeHHoII
JIt11,;..kIt[ FIo ace cocToIIT I,IB BoJronoHeq, iloaToNly HeTorIHoCTlI HaBeAe]II'Ifl Ha

OAHO II TO lr{e t[eCTO cneHTporpaxrrr B opToIo]IaJIblrLIX rroJr.EpI{3aIIpLflX IraI46OJree

BaMerHo cr(aabrBarorcfl B arlrx aracrflx t(oHTylla rr rloryr 6r,r'rr, oguoft r'18 rIp[aILIH

6onrruoro paa6poca rorlen lrpll rraxoiliAeHl'Iu cpeAlrero sIIaaIerIrIq.

Pesy.rr, rar r,I rr3MepeHrrri

$, Bcnr,lrunr,r. EL,rlr,r o6pa6oranr,r rroJI.EplIBaItrrroI{HbIe crrer(rporpaNlr{rJ AByx
lCur,rruen 6arr,na 2. Ha6nrogenr,rfl o6e[x BcIILIUSH OxBarLIBaIor IIepuOA oT

IrarraJra Bcrrbrrrrnrl Ao rrocJreuaHcnlta.nr,uofi {aarr, ItorAa orlrrccl'lfl n I-I, ne nr,r-

XOAI,IJIa 3a qeIITpaJIbHyIO aIaCTE' JIIII{I'II{.
Bcnnruna 6an;,ra 28 27.09 1978 r. (27 l{, 19 \\r) Ilarlaracr u 14t'28*, go-

CTr{tJra },rangrluyl,ta B 74t\421\ I{ BaKOHIMJIaCb s 15r'46'"UT. I4oo,lreAoBaIIlIor}
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ctreHrporpaMMbr, troJryqeHHhre B uHrepBaJre BpeMerrlr l4ti,35ni,_l4h47muT.
B uayuenurrx aMrrcc\ro,rrr,rx y,f,rax ya6nroguraai *pucra, aclrnruerpua (ua-
6rrron omuccvrv. B r(pac,oM npune). o6pa6orna crrenrpo"puMM troxaBaJra, qro
cTetreHB troJl.flplrSaquv olx{rlcculkr rpex uccJreAoBarrHbrx ysJrOB Bctrbrmr(rr B npe-
reJrax omu6on uauepeuraft He orJrrrqaerc.f, or r4rrcTpyMeHTanrnofi ,or"pr',ru-qzr. ,(.nn AByx sMllcclroulrblx yBJIoB na6.rro4aerc, ,remoropoe orJrrrqrre cTe-

Ellrr, oAHar(o Berl4quHa pa3iluqtr.E He rrpeBbrmaer aHa.reHu.E 2o',
Bcnnmxa 6anna 2N 01.101978 r. (rS s,57 E) naua,racr s 6h53m? Aocrr{rJra

MaKcr4MyMa s 71,30- r4 Bar(ouqr(Jracr s Bh5lm_UT. I{cc.ne4oBanbr crregrporpaMMbr,
orrroc.fiqr{ecfl n rrHrepBaJry BpeMeuv 7h\7^-7n37^. Hax yxe orMeqarocb.
BbIrIre, sl,autccfifl. sroft sculrlllHll Bo naprranofi $ase coctos.Ir-a yrl cnotrJreHtr.E(ycoB) paauoft r{Hregcr{Buocrrn. .(,rx $oronaerpzu 6nnn rr,r6paHrr nar6onesrreTso BbrpaE(erlHbre aMlIcctroHllbre AeTaJIr4.

Ha^cnexrporpaMMe, uo,nyueuuofi u 7hl7m, r.rayqeHhr ABa aMlrccrroHrrbrx
yara. CteueHb rroJlEpr,r3arlrM Dwvtccuvr B Hr{x B rrpeAeJrax omu6on 

"r*ap.""tHe orruqaerc.E or r4ucrpyMerrrantnofi,

-. .F1 pq". l, a rpr(BeAerra cuexrporpaMMa Bcrrbrrrrxr{, troilyneHuar{ B
7h18ry5. Crpennaul4 orMeqeubr r,rccJre[oBarrHbre EMrlccrlrorrHbre 4Lrarlr. Hapvc. 2, a-a rtpe$craBJrelr xofl cretreHr4 tror.sprraartrrrrr c 4nrauoft BoJrlrbl AJrgpa3peSoB BAoJrb oMuccnLt lr xo4 c g,rrauoft BorrHbI urrcrpyMerrralr,noft rroJLE-
pr4sallr4r{. BeprraHanrubre Jrr{Hult tror{aabrBaror cpeArrexBaApapnrrnyro ourra6xy
cpeAnero BHaseHufl.cretrelIr{ rroJrflpr4sarluu. B aepxueft .racr[ prrcyHHa rrpuBe-
[eH r4ccJreAyeuufi {or:ouerpuuec_{uft pa3pe3 qepes aMr4ccr4rc BcrrbrrtrHtrr, Bbr-
pameuurrft B trHreHcrrBrrocr.Ex. Ha cuexrporpaMMe, noryuennoft na 6onee
uoa4ueft cragiw. pa3Burrrrr Bctrbrrrrr(rr, a irzlryb, r"ao"4"orurllcr. ABe BcnEr-
lreqHbre JreHrbr (cn'r^. prac' 1, 6). Xo[. troJrJlpr4aaqr4ra c 4nrauoft BoJrHbr AJrfl rrrrx
trplrBe[eH Ha prrc. 3, a,6. Tax xax el/,.],1,ccifl.6 naxo4unacr, s6rflau Kpar IloJr.fi
3peHrr.fl trpr4BMbr Bonracrona, BBfrb r{eBoBMytrIeHHbre fioHrj/pbr c AByx cropoEor aMuccrlrr{ 6 gnn ofipeAeJreEtrf r4rrcTpyMeUralrnoft uor"prauartrrr4 B MecTe
ouvrccfia 6 se 6rrno qogMo)nrrocrlr. Ha puc. 3, 6 uaneceu 

"o4 
rrrarpyMerrraJrb-

noft nonnprrla\urr1 rroryqerrHbrfi uo socnMrr 'paBpeaaM 
"eroa*y.r1e^rloft 

o6ra-crz {oroc{epbr,_BB.Err,rM MeHAy oMlu3)vrfrl/It| ir 6, a raH}fie c gpyroft croporrbror EMuccrrr{ a. }tpecranlra uau'ecenrr BuaseHu.fl crerreHu troJrfpr4aar{r41l, troJry-qeHHbre no 6rumafimeMy K oMurccvrut 6 sororrrerp[qecKoMy paspeBy HeBos-
uyr(eunoft {oroc$epu.

Hax nugno ua prtcrl ra 3, Arn uccJreAyeMbrx avuccufr.Ha HeHoropbrx yqacr-
r(ax Korrrypa Jrv/:F,ukr Ho na6.ir:o4aerc.E BaMeruoe orJrr4qrre cTerrerrrlr troJrflpr,IBa-
I{I{I4_or trEcrpyMerrralnuoft. ,(rx pxga EMr{ccrroHHbrx yBJroB ,r, paroirrr
nar,r6olee Bbrpaxerrbr B r(pacHoM npbrJre.

Ar" rocJreMar(cuuanrlroft {aari ncurrmxu (7rr37m) (c*. pwc,. l, a) xo4
trOJI.EPIISAIIIIV gMfrCCNfi. I4 I,IHCTPYMETTTAIT,UOft trOJI.ffPI,IBAqI,III UPEtrCTABJIEH IIApnc,4.,{rx arofr oulrccfifr.xog_uo;rrprrgaqrrr4 He orJrr{qaerc.E or r4gcrpyMerr-tarruoft, Ba r{cr(Jlroqeuneu ne60rBruoro yqacrHa B c}rHeM Hpbrrle ,rrri Ho,
r4e aro orJrr4que, ogrraxo, preurue 3d.

Brrnu raxlr(e EccJreAoBarrhl qoJrfiprrqaqlro,Hbre cler(rporpaMMbr qerr,rpex
Bcrrbrrtren 6a;r.ra 1: 20.09 lg7g r. - (Bn0gm, Bn05- UTj, -28.06 

lg80 
".(3t'59m;, 15.10 1gB0 r. (zn4}my n t9.tb r9g0'r. (9h02m).'B cro6xax rpr,rBe-

Aelro BpeMfl, KorAa 6rrnlr uo;ryqeHr,r rrccreAyeMbre cuer(TporpaMMbr.
Bcnrruxa 20.09 197g r. iapa*repraoBaJracb Hafir,sueM npor.trlfierr'Erx

eMr{ccr4orrHbrx nrr6pocon HaH B Cr4rrloro, Tar( u B r(pacHyro croporry cIIeHTpa(cu. prac. 7, ?, 0). Ha cuexrporpaMMe, rroryr"rrro-fi s 8o0B*, uccJreAoBaJrcfi
eMlltocr{oHHr,rft grr6poc B HpacHyro cropoHy crreHTpa, orueqeHurrfi crpelxoft
Ha plrc. l, a. rrotaprraaqrrfi eMr{ccr{r4 aroro rn6po"u ,a oriluqaerc.fi or urr-crpyneara.rrrnoft (puc. 5, a).

Ha cuexrporpaMMe., uoryuenuoft s 8h05., r4ccJreAoBaJrrlrcb rpr4 aMr/rccrrog-
EbIe AeraJrr{ (pnc. 1.,0), B AByx }rB Hr4x (1 u p) ua6rrogaerc" *iu.rrr" u;lrr,t_
Merprrfi, a o o4uofr (3) - cnnxa. flnx pa,pe'oB 1 v z iotspuaarlua ?M^cc\rfr.B r(pacrloM npbrJre BaMerHo orJrr{qaercfi or rrHcrpyMenra.nr,uoft (pvc. b,6),a [Jrfl paBpeaa 3 paanuuraa rer.
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Pttc, 2. Xol ctenenr.t rIoJrrrprIBaIIrILI c 4.nnuofi BoJrlrLr AJrrr Errr,rccrronrbrx ya.ron (clr. pnc. l,a)
BcrrbIrrrHI'I 0L.10 1978 r., 7h18'15 UT (xpynttr,r) r.r r,rrrcrpyrreu:ra.rr,noi.i-rolsprraaqr{i.r (rouxr,r)
a-.._Ettrysral,S-AJrEy,Jra2,c-gtty,ra3,?-jgrnya.ua4.BBepxy-ooroMerpuqecfiniipas-
peB ,rccJlc[yeMoii olllffccuu, DbIpar{cHHbIIl B I,IHTc}IcrrBHocrflx. I(pccrLIH[ - BHarrcHufl crcflcrlrrgHcrpyr{cH-
Talblrofi lroJlrpugaIIrrlI, rIoJIyqeHlIbIe no 6:ruxrafturult Ii oMuccltlr dlororrerpuqccnr{r{ pa3pesart HeBoBMy-
xreHuorl o6racrfi rloroc{eprr

Bo ncur,rruxe 23.06 1980 r. (cu. puc. l, e) s r,rccJreAoBarrgoNr cxrrrccrrorrrroM
YSJIE HA6JIIOAAETCa SAT,IETIIA,rI NOJI,aPI,IsAI{I,Ifl HA IIEKOTOPON{ YuAOTKE B I(PACFIONI
ItpbrJre lrtrtr.uu H" (pr,rc. 6).

Bo scubrruHe 15.10^1910^r. I{ccJIeAoBaJIacb aMrrccr{.rr c Kpacuoft acr4NrN{erpr,r-
eft, Bo BcrrbrrrrHe 19.10 1^9_80 r.- ilporrrlrieuurrfi ,rrr""rorirrorfi ar,r6poc a Lu-
Hroro cropoHy crler(rpa' O6a o6paaoBallrrff He rror(aabrBaror rroJrflpr{3ar{r,rlr, or-rnqnofi or r4r{cTpyN,rerrraJrr,Hofi.

Smlrccr'rounr,Ie Br,I6pocbr. tr4ccne4onarrbr rrorrrrprrBaqr{orrHbre cnexrporpaN,rN{r,r
ruecrr{ or\,rr4ccr{o}rHr;rx srr6pocoq Jra Ar,rcHe-: 09.07 1980 r. (4n27,rr:u 4irT7o,),
11.9i 19pq r. (4h30,", 4r"40m, [n{gn) u t}.t}1980 r. Qn2'\m UT). B;6pJ;
12.10 1980 r. na6.nioga{cs B rilynnc rrrrerr, pacrrororr*errrrofi n6nlran q"r;;p;
ql{cKa Cornqa (13N, 33W). Octanrnr,re nu6pocr,r na6rro4arncb B ar(rr,rBrrr,rx
06racr.ax, pacrroJroirierrrrbrx Ha Ire6oJrburrrx paccTorrur4.sx or Hpafi Ar4cga conn-qa, 6rrnrn oqeHr, RparxoBpeMeHIILIe, Iro rofl-tsJrflJrr,rcr, [oBTopfro [orrrr{ B oA}Io}I
I4 TON,r Trie I,IeCTe lpyil[rrr rrflTerr.

.^ F^ qly^l nr,r6poca-r 09.07 1980 r'. (n cr,ruroro o6.,acrr cnexrpa) r,r n nnr6poce
12.10 1980 r. (n xpacnyro)_uo;r.rrpuBar(r{rr DNrr{ccr4r{ B Jrr{rlrdr,r u, ,r" orrirrJu.r-
cfl or r,rrrcrpyr,relrraJrbrrofi, I4a rpex nu6pocoB r Kpacrryr,t croprr*,y, rra6rrogan-
lrrrxcfl 11.07 1980 r., [Ba rre roxaarrrBa,o. eaone,irrori nonxplreuiarir1 lprr"lz;,a rIoJrflpI'IsaIII'Ifl oN{I'IccI{I{ Tpcrrrero (4n40m) B Hllac}roN{ nprJJIe Batrerrro o,r.JIr,I-alaercfl or trHcrpyl\rcrrra;rsiroii (puc. B).

Peaynlrart,r natr'reperrlrfi uonrplraar(l,rr,r Errrrccr{on.nbrx AeraJrer,i npe4c.ran;re-
nbr a ra6rlr1e. B lrce Br(Jrrorrcrrrrr roJrbno re cryqau (10 ua 27 r,ray.isu11rr*;,
lol{a lloJrflpl'I3al{I{fl e}rlrccr4II o1l'Jtr.rqaercrr or r,rHcl]pyr,rofl,rarsuoft rra ReJllrtrr,rrry
)- 3o. B uepnou cro.n6qe ra6;nlaqr,r nprlBcAerra 

-gara 
ua6.,rrogerrr,rii ,. ulraonr,

norAa rroJrytreHa r,rccJre[oBar]rrafl cneKTpotpaNfxfa; Bo BTopoxr - rrot,rep pill3-
PEsA; B TPETLETI 

- }iAPAHTEP AC],II,IMETPI,II{ 3I{[CCI,I[; B qETBEPTON{ II IIflTONI 
-I,IlrrepBarr AJrr{r{ BoJrrr, orcrrrrr6rBaelrr,rft or rtrerrrpa rreBosMyqerrrroft nr,rgr,ru }Io,B nolopor{ noJrflpr,rsarlr.rrr DN{r{ccr4r{ (P") orrr,ruaercrr or r.rrrcrpy},rer{ranuuoii
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Pnc. 3. To xe, sro Ea ptrc. 2, uo 4nx arrzccraii <ar (a) u <6> (6) n ZhZt '1tr Ut

J0 fl 7l .rl //0

Pnc. 4. To xre, qro Ea prrc. 2,no gtrx srIr,Iccrtrr B 7h37* UT
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Puc. 5. To me, qro Ea puc. 2, uo 4nx BotrbrrtrRII 20.09 tgTg r. B ghosm (a, eurccr,fi.l -cser-rrbrs npylnr(a; ouuccfi.E 2 - uepuue xpyxrz) u B gh0BmUT (6)

pr) "3 Beiltrqu,y 2 3o; B rrrecroM - MaxcnMaJrbuoe Buaqegtre BeJrrrqnrrbrP" - Pii B ce4bMolr - cpeAHer(Ba4parrqHa' o-rO*u p;;;;;; -i";:'p;,
ycpeAueuuafl fiJr.fl rrpr.rBeAeHubrx yqacrxoB AJrrrH BoJrH, dcp : lt@")-T@;F,B BocbMoM - MoAyJrb P" - P;, Bbrpaffienurrft n dcp, B ['enrro* _ trpr4Mesa_
IIYIfr.

,[,na uporeprud peaJlb,ociur pa,Jlrrvraft no.rnpra'aqr,rr4 
',^cct4w 

r{ rr,crpy-uenranrnofi rroJrfprrsar{rrn 6:6utv. cAeJraHbr sorolterplluecHue paspe3br ctreH-
rporpaMM B HatrpaBJIeHrIII, treptreHArrr(yJlflpHoM 

-HaupaBJreHr,rm Er,rctrepcum
B rrecKoJrbnrrx ctrer(rpaJrbHbrx yqacrHax. Ha puc. g uprane[enn rpulrepri {o_TOMeTpIIqeCKI4x paBpeBoB AMI/ICCIIOIII{bIX y_BJIOB trepleIIAr4I(yJIspEO HalrpaBJre-
HI'{ro Al'rctrepcul'I B ltpacHoM ItpbIJIe illz.nvffi. Ho ra uaueueHr4e cTetregl[ troJl.Eprr3a-ql{r' troryqernoft tro arrlrM {orouerpravecKr{M paspeBaM. ?[a pucyuxoB .Ecrro
tsr4AIrO r{BMeHeH[Ie BeruqllHbr cTetreHrr troJlgprlSaqrrr{ B Mecrax pactroJlo}r(eHu.E
EMfrCCVItr,
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Pnc. 6. To x6, qro Ea pric.2, Eo Arrr BcrrEIItrrtr 23'06 1980 r'

B

b

4%
5

4

2
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Plae.7, To rre,

,10 ,fl 70 s0

sro Ea pnc. 2, Eo AJIr ar{r{ccr{ouuoro an6poca

70t0 30 //0 X, un

//0 X,un

1i.07 tg8o r., 4h3o'o UT

-.to

/2

/0

O6c;'x4eulre PeaYJu'TaroB

flponeg.errrraE IIaMII o6pa6orra IIoJIfl pll3ar\lloEHblx cllel(Tpol1pa},Il{ BcIIbI-

*";; ;;il; uii6porou, uonyuerrur,rx c iualuaarop aMrr nnneiiuofi rloJrfl prlsa-

IlI4l{' IIOHaSaJIa,ITo B p,flAe. c,.y,ueu o6rrapytlirrnaeTc,'I 3^aNIeTlIaf IIoJIfplt3aulIE

eMrccrolrrlbtx oopasoBau11ft, goc'rtr"ox1utr, stra'tetrlrj;i 3 -6 o (crl' ta6nrrqy)'

Ho l,rr,r Hflcel.o IIe NroffieM CI{aSaTL O r[aHtr',rUecHoN',f SHaqeIIlII',I cTeIIeHlI IIOJIg-

pr4Sarlrrr{ I{3JlyqeHufl. flpll uccnegoBaIIlI[ IIOJIflpI'I3aiII[II MbI He BLI[eJLsJlI',I (qII-

ctofi> omlro oylll, T, e. He BI,IqI,lTaJIlI II3 9}'IllcclloHl{oro HoIITypa xorrtyll FIo

".""",**vq.""ofi 
sotocsepe' TaK I(aI( Bonpoc o 3aI(oHHocTIl BI,IqI{TaIIII-8,
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/0 J0 ,il 70 s0 //0 .f, nu

To x{e, qro rra puc.2, Eo AJrE aMr.rccr4oEEoro arr6poca ll,O7 LggO r., 4h40- UT

,72
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/4
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t
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,
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:,1
JO/t .r0 7l X, nu

Pnc. 9. (Dorouerpuuecxraii paapea /Z
9Mrrccr4r.I [eptreEAr4r(yJrEpEo EatrpaB jre-
r{rrro Ar.rcflepcuu (nnepxy) lr r.raMesesrre ;O
crerreErr rroJrfipr.rsaqrrr{ BAoJrb paspe3a 4%(nuraay)
a - !.tt/. ysra 1 Bcflr,rmfirr 01.10 19Zg r., 7

zhtam,s ult; ,t
5 - EJrE BcnbrrrrHr.r 28.06 1980 r.;
6 

- AJr.E oMuccr4oHHoro nr,tdpoca 11.07 ,j
1980 r., Ah40m IrT

/t J0 ,r0 70 x,nu

'(IIo.UroEtnH)) I{eflceH. Ecrr no.uapl4BoBaIrHoe r,rBJIyrreHl{e BoBurdr(aer B aN[I,rccrrorr-
I{ONI CJIOe, TO [OlyseHIIbIe HaMI'I BHaqeIII4fl CTeneIIU IIOJIffpI{3aI{UIa BaHr{}r{eHbI,

I, -1,rax I{aH trprr otrpeAeJler.rrrr4 cretreHr{ noJr.Epr43aqrru p 
- 

--!- 

B Brra},rer{areJrr,
'rt'flBXOAI'rT BerI{sI4Ha I,IHTe}ICrrBI{oCTrr noJrtrpr4BoBaHlroro cBera 3r,rr{ccrlrT vr. Herro-

.JrflpI'IBoBalrnofi <uog;roll{Hl,I)). Oco6enuo DTo cr(a}Herc.E Ha Berr{qr4rre cretregl{
nOJIfipI'l3aIIIII{ B I(pLIJIb.flX JII{III{I4, IAe I{IITeIICI{B}IOCT6 AMLICCT4T{ LIO0TaBJLEeT
Hecr{orrr}no IIpoqeHToB OT rrrlTe]rcr4BHoCTr{ }reBoBMyrqeHEoro c[eKTpa couuqa.

c 4pyrofi croporrbr, uamn na6nroAerrr{.8 upoee4lnrr ,rro" op, oArroM troJro-
lIieHI{I[ aHalrrr3aropon nnneftnofi no.naplraaqrrrr: oc6 arraJrr{Baropa craBr{JIacr,
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troA yrnoM 45o x qeuu ctrer(rporpa{a. floerorrry r{BMepeHga.ft cretre,r, rroJrf-plr3aql{u 6yget saBllcerr, ot yr.rf }rexgy HatrpaBJrenr,reM trJrocnocrrr troJrgDr{-sarluu r,3ilyqeHr.r.E r.r HatrpaBJreHrreM rqenu cuenrporpasa. n"r" 
"*tno[rutroJrEpl'r3ar{ull r4sryqeHr{fi or(a}r{erc.s trapaJrJre.nrnofi qer, crrexrporpa{a, :otroJr.fipr{Baqr{.s He 6yger o6uapymeua.

ocnogHrrM peByJlbrar-ol'l trccnegonaHlr.s rroJr.Epr4BarIr4I,r EMr.rccI{oHHLrx o6-paaoranzfi flBlrtrercfl. o6napymeurae acuJrtilLeTnpuu napmuH,bt. norlfr,pu3ar]ua6 rLuH,utL. B uayuennux rraMr4 crynafix, HorAa oOrupyr*ilrr"rffi uurur,afl tro-NflPtr3AIU,Ifl' OIIA HAAE}I{HEE BbI,flBJIflETC.E r rtPACUbT,r I(PbIJIE, qEM B CIIEEM,a qacro noo6qe na6.nro4aercr roJrbr(o B r(pacrroM r(pbrJre. 1""-u"a*-r*icryqaeB xapar(repHa Hpacuarr acr.rMMerpr{.8 iuraccrapr. ^paccnaorpeHHbre 
HaMErlerBlpe sMIlIccI{oHHBIx o6paaonaHrlfl. c cranefi acr4MMerpr,ret ne no1aaaJrtr troJr"E-plrBarlr{r{, orilzsHofi or LrHcrpyMeHTarruofi.

tr{asecre' pn4 {uauuea*r* ,poqaccoB, trprrrBoA.flqr.rx H tro,EBJre}rrdro nlrneft-Eo noJlflpl4soBaHHoro I4lBilyqeHl,rfi B Jrr4HI{r{: pe3oHaHcHoe pacce.sHlre, a{{entIIIrapxa, noe6yxrgeHze aroMoB__HanpaBJrelrHbrM r,yqxoM 6nri,rpr,rx aJrefiTpoHoB.flpra uouepevuou a{sexre Iltrapua patrqeureHr{e u rroJr.flpr.r,arlr4.fl y nn,,nfi.
:3gp:{l gr4MMerpr{qH},r orHocr{rerrbHo HecMeqeuuofi ,rn i fsf I;;;;;Ebru peSyJrr'Tar trofiyqell npll noJrflpr{3arlr{oHHOM aHaJrI4se rrrrapKoBcnrlx
"oTll:S,roAopon,brx nrru.,ft, r{sryqaeMbrx ryp6ynen*rofi nnaauoii toi. 

--

reoprrrr noJr.Epr'rBar{ur r.rBryqeHr4.E S nuHrau npl[ noa6yxgenrar.r [yqnoMoJrer(rpoHoB 6rrra paapa6oraua s [7]. Bnrasuue-Droro rpoqecca na npo6rarr, utroJrfl pr4sauuro Bo[opoAttoft ,x.ur,wu Lo n xpouocsepurrx iaor*rru* paccNrorpe_uo s [B]' B arlrx uccJreAoBaHI{.Ex Taru{e He orMeqaerc.rr rro.flBJreHr{e acrrMMer-puu:rofi K a p rlrHr,r tro Jr.rrprd B aql{ u B Jrrtlr,Lr4.
flpu o6cyxAe*.,., tronyne*Ebrx pe.yJr'raron A. B. cenepuulr 6ruo Bbrc*a-BaHo rrpeEtroJro*rerrrre, uro na6rro4aeMaE acr4MMerpfi.s uo.rripuaaq,fi B {rrr,yrr.MO}I{ET 6T,Irr O6I,CHEIIA COBMECTHI,IM AEIICTBI{EM IPAAI,IEHTOB OI{OPOCTII I{ MAI.EU TIIOTO IIOJI.E.
tr4ccnegonanHbre_HaMrr aMl4ccr{oHHbre o6paaoraHrr.E acrrMMerpr{qHbr. }tax6,no noraeaso B. r. Bycnasc*r*" a. B.-d;;;;;;;^, Ig]l;"rr*.rpr4n EMr{c_cuu Bctrr,rmeK Molr{er 6rrft, o6t.acEeHa HaJrxqr4eM rpaAr4eHTa CHOpocTI{ B C}r{I4-MaroqeMc.E I'rJrIr pacur'rpflrolrleMc.E C.rroe. Ha 60.rrrrrrue ,aog"opo4rrocrrr Maf_Eur'oro troJrfl B o6racrz tro.trBJre,r{.8 Bcnbrme* yHaBbrBaJroc" ; l?0; lil.*--Il[urerparr,rafl r(pyroBa.s tror.flpr4sarlr4,r cner(TpaJrr,Hbrx ,tr,ufr., KOTOpaEBoBIrI4Haer npl, Hailr4qlnu B u3ryqaroqelr o6reue 

"pilr"ro, Marrrr4rHoro troJr.Etr cxopocrr'r, paccMorpena r. r. flasronHlr ra Io'. A. ru"ou"rroru iizi. -o"u
uo'EBJl'fierc'fl B pesyJlbrare paSrl{Turoro BJrI{.EIrI4rr BeeMaHoBcr{oro I4 AotrJrepoB-cr(ofo crBlrroB Ha ov- rr oB-IroMtroHerrrbr. pasrrasfie , ,*r"rrruurur,ix mtrpu-ufx dv- I{ dp-noMrrorreHToB trpr.rBoAl,rr n na6.nroqaa*or" 

-"ooopr.r3ar{u[ 
JrfiHnMB rlenoM.

BrrsracileHu's, npoBetre,H're B' M. rpr.rropr,enunr fi 14. M. Itaqe* tIBnTJI.E MATIII4TOArrr,rNrOfi ililI:,:llrl [JI,E HECI(OJIE,ITI{X ITOHKPETH];IX BI4AOB BABI{CI,,MO-cTI{ Marrrrrrrroro troJrfl ,n .HOpOCTTI or rry6znrr, ,o'*ururr, qro trpu HaJrrt-rlul'r rpaAr'reHToB paAr'Ia.nrsofi cnopocrr{ 14 Marr{rrrHoro rroJr.E rro.EBJrflercfl actrM-MeTpr4,E JtvIrI-nfi I4 trOJtflpr{Baru4orrHr,rx trapaMerpoB.
Itorraqecrneuurre oqeur(r{ arr{x a{{exror 

^nn 
nranura Ho rpe6yror cne-qza.rrrr-roii reoperuqecxofi paapa6orirr. ^

-- Anroprr ucxper{He 6laronupnru A. E. Crrap,or,ry Ba rocroannrrfi unre-pec H Aannofi na6ore, neo4rioxparurre oo"vfr"rir"t.^r--lorurur, a rar(ffieH. A. (Dpo.rronofi Ba troMorqb n o6pa6otte MareprraJra.
Hoa6pr 1980 r.

Ilureparypa
{_oaa19 A. H.* tr4an. I{prrrr..acrpo$na. o6c., 1977, r.57, c. 1BS.lt4oe I(. o.- rn: Ren. Trisl. rhcorr.",[.iroph]:;: Bri"d.;;:'6ri;,'i;os, N zz.
l,[" t3]'":;: : \ fr a !' ;i;! il: ; 1;'; *; ;## ; o r c o r\r a i- H C r ] J B * v, a c p o H o, r l r r r r r g u a u-
L'eoepnotfi A. B.- llar. I{piru. acrpot}lra. o6c.,lgb7,r. 17,c. l2g.Sott,ttep$et,a,,4, Crpoenrae aroua r,ic,ixrprr. M.: Texreoperr.ra,qar, 1g56, r, l, c.267.
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7.

8.
9.

1.0.
11.
,1,2,

13.

Da6tr,nurt M. 8,, Etycrcytr,aweullu A' LI', Onc E' A
BbIrL l (7), c. t75.
il:iii"i'i'. i., sroto,t tt[, t.- Phil' Trans' Rov'

, n AP.- ?IIOTO, {973, 't' 65,

AsLron. Soc., 1958, vol. A 251,

n.113.oc',riiri" 
G., Hbnour t.-C.- Astron. aqd Astrophys', 1979, vol' 80' p-'.123'

"d;;;;r,:;lrE. i;., Crripr*i-A. S' 3nca4sr, 
'rvr\raHHocrrl' rarral{rl'ttirr'- B ne':

TD. Bcpcoro3. cllrlroa. ;'"E;;d;;'*, -r 
o Irrl ceirrr6pn 1968 r' Epeaau: tr4rA-so

AH ApuCCP, 1969, c.729.'i;;r;,i;;;;-.'r.- 
iteu.^ Iips$r. actpo$ile' o6c'' 4'964' r' 31' c' 159'

"s'"";i;i,"2:'BI- r",- r a u Sffii, )r;' rio l,t och- E ggcrn, 1 e63' sept' 1 - t0'
i;;;;;l i.'i., niz:r"ii'[o."A.'@.ntnta conoco,,""i,nre*.- B nrr.: Tp. vItI xos-

cv,rbrarllB. coB.q. au .Jri.'.,puo * $"'"*t go"ql' M':'Hayrta' 1976' c' 118'

?,:iii,:iiii"i.";i'.:k;;"" i, il.-'solu. Phvs., 1e75, bd' 42,blz' 2t'

vtrH 523.75

OCBTISI'IAPOqHbIXBOJIOI(OHCOBCII6IIIKA'MI{
M. E. Ourpr

,I[rauetnpexl{oJroAblx,paBBI{BaIoEIlIxcErpyllrnateu(4'064'972r"7'LLuL2'07
1975 r.) [3yqaeTcfi EpHocTI, uogopog,u,* {rroxnyrron I{ oplleulaqllfi aposublx BoJIoRoE'

pacIIoJIo?I(eEEbIx Me}I{Ay ,,,*,.6,,o,.*yJIa}II,I' Ha6nlo4enr,rr'BbI[oJIEeIIbI Na rtopororpa{e

Hl-1 Itptrucrofi o6cePaatoPun.
Ilony.rerro, 

',o " 4oo,u,..uualrrroli cTaAI,llI Bcex SapeIIIcTpI,IpoBaIIEbIx cy6ncnnrmex

,porra*ogn, peaxuft rroBopoT B cpeAEelt na 20o apouunx BoJIOItoII, 6'nr'rxtairurltx I( BCIIbIItreq-

EbIrI oqaIalI, nor:oplrrl qacTo 11pIIB6AIIJI 11 cHpeq,I,IBaHI,lIo EecI(oJIl;ItI,Ix BoJIoRou. B cpeguelr

UepeA 20 trrrE IIOCJIe Ea-tIaJIa gTOIo flpoqecca apOtIEbIe BOJIOItEa BO3BpaIqaJIIICI; B IIepBoEa-

nuiuooa rt,ru 6rnanoe R rrelly rloJlox(eEr{e. Cylmapnax RlrrrcrlrrrecHaE aEeprr{fi BoJIortoE

nprr rroBopore, oqegerrgafl 11o yrJry rloBopoTa, AOCTIII'aJIa 3IIaqoEI',II"I LO24-i026 apr (uptl

n, = 4'072 ct't' 3),

oNTHEASSOCIATIoNBETwEENARCFILAMENTSANDFLARES'by
M. B, ogir._ In four young rleveloping spot groups (June 4, 1972; July 7, L[, 12, Lg75\

iU. lrigfrt"..s of the piuger'orrd the orieniatioo of u.'. Iilaments, situated bet'lveen these

plages, are studies. The otservations rvere macle on the Crimean observatorV coronograph'

It is oblained that in premaximal stage of all the registered subflares a sharp turn

of arc filaments (inou.*g. on 20 clegrees;, ttre nearesb to the flare knoLs, occured that

,ir." r.rJ to crossing of some filaments. In average in 20 minutes afl,er beginning of bhis

pro..., the arc filarnents rel,urned inLo initial o, ,ttrt to if position. The summary kine-

ticenergyollilamentsatlhetimeofturnesLimatedbytheangleofturnreachedlheva-
Iues of \gza-1gzt ergs (at nr, = 1"012 cm-t)'

Brtyrplt[toJIoAbr-\'pa3BI'rBalout,Il\cflrpyntrflflTetlBcerAapacfioJratalorcfl
cr{crerfbr apoqH6rx ,oro*,orr. cortacrro lL-41 9IIII flepecexalor JITIIMIO paSAe-

no 
"o.rup"ocreft, 

coe[llHflf o6,;racrlr I{aIHI,ITHOIO IIOJIfi trpoTIIBOIIOJTO}I{IIbIX

Brra!(oB. Illupnna "r;;;;;; 
uo"o*o" t-3 rr'rc' HlI' Bbrcora 11R {otoc6epofi

4-15 rrrrc. HM, CpeAHee Bper{fl inlrBrlII OTAeJIbIIOIO BOJIOI(Ha 30 ulfir' o6rqax

Hou{urypallflfi c;cTeMbr o"raer.f nollaue,uofi B reqe,I{e HecItoJI'I(l'x sacoB'

iip,"irooi""urra6ur,re rr3N,reHer{r{E B }Ieft, ,,o-]lI{AuN{oN{y' cB.EBaHLr c rr3N{eI.reHI'r-E-

il"; 
";"0[rypaqr{rr 

rrflre}r, a ra*}r(e c IrcaIeBHoBeIr[eN{ I{JrIr pocroM trflrelr'

C;";";;; [g] 
"ooou-r*crBo apotl]I'rx BoJrono]I Bpaqaercfl' trr r{x oplreHraql{fi

trocTetreHlro *r*r"oo"rrr. HaH,rou BoJror(olr NIO',Iter I'ISNreIrI'ITbcE ua 20o B Teqe-

Ir,re qaca. qTo N,rolnEO O6r.acuurs cHpyrlllsarrreu rpy6on 0I'IJIoBbIX JIIIHIIft MaI-

ffi;rr;#;;rr."'s-it] or^reqaercrr, arro apoq'bre Borro^Ha HaH 6yAro 6r,rcr:pee

,uon"rrrr*, csOft nartnOH [pII BCIII,IIIIKaX, [pOXC\oAflII],IIX rAe-TO B IIpeAeJIaX

gannofi rpyllnbl, Ho rIe B SOHe aposHblx BOJIOI(OII' II IITO Heo6xoAIIN{6I AOIIOJIIIIT-

iuoirrur" ,*6rron"o, rr arrr{ I'I3yt1sH"t cBfl3eft Me'fiAy apoarHlrMlr B.JI.I(}IaMI{ I[

;;;;;;;;;. tr{r"r.4o"aHrlo Drlrx cBfl3efi Ir rocBflxreua Iracro'rllr{an pa6ota'
""-d;;to"o"pu6u'Itf -t ltpr,rnc*oft o6cepBaropl{rl 6r'rno sbruorlrelro KI{Ire-

rrrarorpad,al,ouuir,re pfl[a ]\loJIo^!l;\ l'Iflo ,,fl'l'0H c ctIcreNIaNlrr aDotIHbIx BoJIo-

xorr. Br,rr, rr3yqe*hr rpyrrrbr Ni 158 
'[.OS't'Sii 

r. 
-,I 

N t55 i, tI u-12'07

1975 r. (*o,cpa "p;;"i;;;; 
;; a;;";;eHlo (CoilIIcaIIIne A,aHrlt'rc)) [5, 6])'
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fiua arux rpytru 6uaa raueperra flpnoc* {aoxxy;roB B cBere nnnnn Ho
rro orHomeHuro K coceguefi }reBosMyrr{enHoft xpouoc{epe. IIo aapraconHail
c xuno{uarMoB uBMepflnrlcr yrair Har(Jr_o_Ha BoJror(ou, pactroJroffiegHbrx BEyr-
pI[ rpytrnbr tr.Ererr MernAy $noxryaauu. vr4rr orcsurHBarr{cb orupooeleEuot
trpotrBBoJrBrruu o6paaou upnrrtofi JrfrHvwrl noropag opr{euTtrpoBaga oAuHar(oBo
ua Bcex sapucoBfiax gria Harxgofi rpytrnbr nflreH. B peayarrare o6pa60rxu ra-
6;rrogareurnoro Marepuana 6rrnu- uocrpoenu Kpl,rBbre r{BMeHeHr[.g flpr(ocrtr
{roxxy.nor, a rar(Ere r(pr,rBbre trBMerrerrtr.fl yuroB HaHJroHa BoJroKoH, pactroJro-
E(err.Hbrx Me)fiAy arrlrMr,r {toxrytauu.

CosMecruoe uayqeuue aprocrefi {roxxynoa Ir yrJroB rrar(Jroga BoJror(og
rror(a3aJro, qro Bcerla npl4 trO.EBJreHI4r/r BCrrbrrrrex (o nameM cryrrae aro 6rrnu
cy6ncnumxlr) Epol{cxoArrJlo BaMernoe r{BMeHeH}re uoJrorr{eHlrr. Hefioropbrx
BoJIoRoH; Itan nrrugAlrr raKoe r{BMeHeHI4e, Mo}nHo yB}rAerb Ha BcnrlBax,
trpe[craBJrerrHbrx rra_ pnc. L (o * 0): Sgecr mrapaofi ,rnnraeft npu6tranrenno
uaHeceHbr ltoHrypbr {noxrynrnrrx o6racrefi. HpecruxaMlr orMesego troJrox(e-

f,u-! {olouerprrpoBarrrrbrx yBrroB, HoMepa Horopbrx rrpocraBJrenbr p.flAoM.
$TE'I(AY QJIOI(ITYJIAMI4 IIAP'ICOBAHBI BOJIOITHA AJI.E ABYX PABHbIX MOMEHTOB BPE-
uenra (onn yxaganbr s uogurrcu): Barrrrprrxorurr"rl ,6"o*", ooorBercrByror.
MoMerrry nau6ouruero orr(JroHpHtrfl BoJrOnoH npr.r rcurrgrxax (s noluIlcfi Bbr.
AeJIeH xypcranou),-a He3amrplrxoBalrHr,Ie - MoMeHTy AoBctrbrmeqHoro troJro-
Eterru.fi BoJroKoE. flyuxrupotn HaHeceHbr BoJroKHa, troflBI4BIXI4eCfl HetrOCpeA-
crBeHrro trepeA BoBrrIlKHoBeHr{eM Bcnbrrtrxu. V oAuoro }rB. ocrroBaulrft soroHor
uocTaBJIeHbr rrx HoMepa. flpnlvrue Jru]Ft4tr Ha acr(I{3ax - ETO lltt]filryrl or Roro-pbrx orcrrl4TblBaJruob yrJrrr HaHJIOHa BOJIor(ou. crpe.tour{aMI4 or(oJro'"p"rg
rroRaBaHo IlatrpaBJreEr{e oTcseTa yrJroB.

Ha puc. 2 (o - a) rpunegen' xpnnue r4aMeneurr.E flpr(ocrrl 1 s orMeseu-urrx {aoxnyJrbEbrx yBJrax) a raxme KprrBbre trBMerreHr4.fi yuroB Har(JroHa q
BoJr-o-r(or, pacnoJloE(eunrrx n6luBtr aTrlx y.BJroB.

lLe puc. l, a n 2, a Bnyrto, qro B HaqaoL oo"pr*,.s. 4,06 lg72 r. r4BMeHrr_
Jrocb troJlo,fieHr{e BoJronua 3. ,(pyrrle BoJror(Ha npanTrrqecxn He cMecrI{JIIlcb,
EO trepefi rroflBJreHtreM troflpqaufifl soaur,rrrr.r nosbre BoJror(Ha 4 n ?. Bonoxno 4
cr(pecrr,rJrocr, c BoJronHou 3, a BoJIoKrro 7 - c BoJronHoM 5. v ocnosannfi arux
BoJrofiolr lr pacrroJrofirra.filtcb oqarr4 uoxpuanufr.

Ilepeg troflpnau[eM 7.07 tg75 r. soeu;axnr BoJror(Ea 1 u z, cnpecrrrBrrruecflc paEee cynrecrBoBaBmtrMrr BoJroHrraMr 3,4,5, Sareu sororlla-7 u 2 peaxo
cMecrvlrrtcb (puc. 7,6 u".2,6). 11.07 lgTb r. trepeA roflpsa,ueM s ?n50*
(BpeMfl BcroAy rceurapuoe) trpor,raomJro cMetrre,r.e s-oroxoH i v z B trporlrBo:
troJrolr(Hbrx rra[paBJreur{ax 

-.rraBcrpesy Epyr Apyry (pwc. l, o a 2, e)'. Bu4uo
TAI(E(E CMEEEHIIE BOJIOfiIIA 4, DI:r, BOJIOKHA, PACTOJIOffiEHH6IE OI(OJIO CAM6IXspxy,r^yq{gE, cr(pecrrrrrr{cb Me)r(Ay co6oft.

72.07 1975 r. na6nrogavrocs secx-orrb*o nospqanuft. B HaqaJre no.fip,,a,trsr 3t30m BaMerHo cMecruJrr,cb HaBcrpeqy apv" opv"v ;;;;"" z *;;;;;;3,3',4,5,6 (cur. puc. l, a !r-2, a). Ilep"ea ir6Ooriiorir-"orpnrrrelr s 4n{0m
r[SMeHuJrocb rroJro]r(eHrre BoJroHHa 5 (pnc. 2,e), a B Haqare noipvarrrx s 6h10.
rrar{Jro}rrrJrrlrcb rro HatrpaBJre.Hr4ro Apyr H [pyry BOJTOnHO 3 ra r-onoxn a 4., 5, 6(pnc, 2, a). Iloapuarze u 7h, ,orrr**a.' Ha ctraAe trpeAErAyqero ro.EpqaErls,
cotrpoBolnEaJrocb Har(JroHoM TaB_crpesy Apyr H Apyry BoJronou Z, S n;r;;u;
3' , 4, 5 (cu. pu c. 1., 0 u 2, e). Hax 

"rnro ,, ,pubri*or,- 
"p*r"r" ,;; d;;;r(yJrbrrBrx yBJroB r xax40fi uo.roA0fi rpytr[e rr.flreH r{sMeH.EJrr{Cb Crogrrurri o6_paBoM' Iro caMbre .Epr(rre sronxyrr,r pactroJraraJrl{cb B Tex Mecrax, rAe HaxoAu-Jrlrcb BoJroI(Hla, peSI(O Merr.EBrtrr{e cBorc opr{eHTaqr,rrc.

rafiuM oOpaBoM? AJrfl BCex BOcbMr4 CflyqaeB paccMoTpeHnrrx norpuauufi
orMeqaerc.fi cJreAyroqee o6qee cgoficrso: s Haqare nonpuanraft 

"por"*onl{Tnparr(oBpeMeurufi troBopor apoqrrbrx noronon, 6nuxafimrax * o"u"r, 
"olp-9auufi, xotopuft uacro uprroAlrr K cr(perqraBaHr4ro Hecr(oJrbr(zx BoJror(ou.B cnyuae 4:oB tg72 

". "'*p"diluarru-.rory*r{Jrocb BcJre[crBr,re ro.trBrreHr{E
EOBbrx BoJIOT(OE. 34eCr cJlenyer saMerr{Tr, qro s 6eascr"r-.rrr" ,";;p;;;;;
BPEMEHII IIIMEJI MECTO JIIIItrb trJIABrrrrft XOg OPIIEHTAI{I{I4 BOJIOI(OH.Ha ocuonaHrlrtr rocrpoerr,brx rpasuron ti"r", "ilrrr;;;; ra6rraqa, n no-ropoft AJr.E Bc.ex BocBMr{ na6*o4anmrirc" norpuu"rfi ;b;;;;e'hr crreAyrorqtre
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Puc. 1. EcHuan Sromylon r{ BoJroRoE

a-4.06 1972 t., BoJIoHIra EJrE MoMeHroB

OhAZm56. , 7h13rn56s.

6 - 1.07 1975 r., BoroHHa EJrE MoMeHroB

6h47m3gs s 7}]o}ml3s;

6 - 11.07 1975 r., BoJIoHHa EJrr MoMgHroB

?h39m a zhSzmaos;

c - lZ.O7 1975 r., DorofiEa Enfi MoMerrroB

3h29m30s 14 3h57m5Ps'

O - 12,07 1975 r., BoJroI{Ha AJIfi MoMeHroB

6h55m r lbosmz3s

fl,aHrrbre:BpeMeHaHasaIatro.EprlaHl{ft11,H&E&JI&noBopoTaBOJIoItoH12,MaH-
OUMyMa floflpqanl,Ift ,a, MaHCLIMaJIIIIoIO nOBopOTa BOJIOI(OE fn r't nOCCtaUOn-

Jre11tfi rrcxoAlIolo rlofi;lHelIl,Ifi BoJlonoll lu; rautepnaJl BpeI'IeHII Al, n reueure
Koroporo BoJIoI(Ha Aocrr{rJlr,r t{aHcr,IMaJIbHoro rloBopora; Mar(crlMaJlbHLrfi yroir
IIoBopora Q; yrJIoBafi cnopocTb BoJror(oH cD r{ KI{I'Ierr{rrecHafl 3Heprl4fi BOJTONOE

"p, 
iouopo.re Ey. I{n$prr B c^o6*ax Aaror HoMepa S,noHxylsrrblx yBJroB E

nouepa BoJror(oE B COOrBerCTByIOqrrX CTOJI6IIax.

Vrnonyro cxopocTE C0 MolI{Ho Bbrqr4cJrrrrr', Slraf MaKcrrN[aJIbHbIft yroJr troBo-

pOTa e r,r BpeM.rI A/, e revenl{e HOTopOro BoJIoKHO troBepI{yJIOCE, IIa sror yIOJI.

bupr"ou*rr-AaJII{ BoBN[o]nHoCTri npl46rl,rmer,rHo BbrqI4CJrIlrb paBMepbr E o66eM

na[(AOro BoJIOHIIa.
IIo aTr.rM AaIIHrIM l,IO11tlIo oqegl{rb 14x K14HeT14rIeCHyIo SIISpII4IO flpu uO-

Bopore

Ex : JazlZ,

rAe -f - r{oilfeur r.rHepr{ur{orrrocr{reJrbHo ocr{ Bpalqerll,Ifl. Ecrlr paccuarptrBarb
BOJTOT(Ho HaK CITJIOItrHOft npyrJrbrfi qurr',rrr4p, to

J*:1r:#(3R2 + H2), J,:{mRz,

W y32 L_J-
"lf'/l'xn

IM
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rAe H - pa4rlyc ruIJrrIIrApa (nononua) , d H - elo Blrcora' AJLE oqeHHI4

MaCcbIBoIIoI(HaIIaAoSIlaTbItoIIqe}ITpaql{IoBoAopo[HI,IxaTol[oBBapoqllblx
;;;;;rr;; ;rr' npnrrur* I'I3MepeIrI,ft tL11 \rrrr 'Irrx 

Her' Ecrn s rpory6epa,qax

;;";-iU, "ii-r, 
ro n apouunx Borror{Flax, noropbre B oclro-Bl'oM pacrloJlo*(elrbr

rllrifie B -xporLocrpepe' olla, TIo-tst'lAt'I]Iorty, Aofl?Hlta 6r'rrs 6o'llure' Ecnlt npn-

;;;; p'orrirt'1grz'.."-a- ro N,rorrrro rpy6o upunuHyrb Berrqr'y nrHerrqe-

Cxofr oneprr{lr BoJroHrra [pr{ elo IToBopore' Taxas oqeirxa lI [pIlBeAeIIa s ra6-

JIr{qe."^--ln, 
rparfuxon lr ra6nuq* il,ro]r{Ho cAeJIarE, ra^lle saHJIIose*,'.fl:

t' x,Iorteurlr ,,u*u uorp.rarrlrft II HaqaJIa troBopoTa apoqHblx BoJIoI(oH

trpaHTllalecfill CoBIIaAaIor. B rreHotopl,Ix cJlyqa,flx IIoBopoT BoJToItoH HaqI{-

HaJIC.a Ira 5- l0 ;rtnu PaLIbure'
2. flocne \rancr{}raJrErroro 11oBOpOTa, I(OTOpr,rft r cpeAne]r cocraBJIflil 20" 

'

BoJIoI(Ha BosBpaIqaJIlICb IIpII}IepIlo B llcxoAFloe.IIojIo,Tig}I[e. ijto BI,{AHo IIa trpfi-

Mepr\ co6r,r.ruft 4.00-1g72 r. (uoro*,ro $,'-it.ol 1975 r. (nononno 1), 12.07

idfi;.-i*ro*rru Z-i). Ho lrriorga Bo"ro*rra rocre roBopora sallrrrra,tl{ rroJro-

)neHrle, orJII{aIIroe or ,IctioAllo"o, "u"p"o''-ut.^ti'07 
1975 ;' (no'noHuo 2) tt 7 '07

1975 r. (no;roHua -1 , 2). .traJr rrocJre c*aq-
3. X'Iaxcnuyl'I floflprlalll{fi n 6ollruuHcrBe cJryqaeB llacry

xoo6paenoro ,rouoioio-looo"oti ("p' 
"'o'6qrt 

/' n lu ta6nuqr'r) 
----^-----,*----4. 

tr{ntepBaJrlr nperne,,,r, B'reqeHl'Ie Koropbrx "p1'I:1o1il 
Nrar(crrMaJrbubru

troBopoT BOJIOROH, Art uart'ao6lrtuft oI{aSaIIIICb AOBOJIb}IO 6;nuaxulln I4 B CpeA-

lqn/, Z /q,4*.,p.

/f/ ,r8

,1,0

2,2

44

fl

BO/FZ

fl

/PJ f16

/Y'"+ +f.

/Y67 #..

zhol^ zhJo^ lhru^ttr

,tr0 t-,

12

7l /f4

,f0

Puc.2. ftplrnlro r{aMoEeEEE EPrtocrlr{rorrtynruux yauon (anepxy) r npunue uBMeEeEufi

yffi, "*ii;u "Po*t"" 'oroitou 
(uuraY)

a - &'06 !972 r'

tQ6

/t6J



lqn / Irrt.'p /oo Ana.ryi
t4
1z

l7

u

l0 /r"Z

/4
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t@t l8

l4
f

lF/ /00

d0

i60

U /r4
/r6

/20" /Y"Z

/00
Bl

fh4o^ zhoo^ 2o^ 4om dhru* UT

/qn /lnrt.rp

14 /F2

lz

l8 rYrt

l4

l8 /w6
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f
/lr" //6,?

BI

Plrc, 2. flpo4olmeur.re
6 - 7.07 1975 D., a - t1.07 t97b r.
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/qn./ lneb.rp

/F/ 10
/9

lnr z,B

/f410

l6

,2

4l

/Y'J l0
70

,ry"f /20
//0

tr4 ,/
trf .y'

,1"6 /

/Y62

4z

Z,J /Y",f

7.r

| 7 /1ff

1,,1

?
70"["2
,f0

/J0" /Y64

,/l

/J' lcn

"70

tF/

.tu-

_-ilwqk-"'t{ 
}'"!'

\- - ---j*--'t'*=#-..'

,o^ 2o 2t 4t uT

Pnc. 2. Onon'rauue

e - !2,07 1975 t.

EeM paBrrbrulr t0 ntnu. Bcn trpoAoJIir{i,{TeJIDIrOcTr, cnaunoo6paSl{OrO troB opoTa

BoJIonoH or IraqaJra Ao Kol{qa B cpeAlle}I paBHa 20 uru'
-- -5. 

Bo scex na6IrOAaBIIIExcfi co6gursx yrJIoBLIe cnopocr4 IIMSIST [oBoJIb-

uo 6ruaRI,Ie SuasoHlrfl.- - 6. I{.nneT!{qecr(afl srreprtrfl oAr:roIO BOJIOI(IIa [pI4 floBopoTe cocTaBJIEeT

lgze-1gz+ apr. cyuuaprrafl r(rrrrerr4qecHatr eHep-I.rrfl.BoJroKoIr trpl'r IroBopore

flJrfi pasrrbrx cilyqaeB saHJrrorreHa B IIpeAeJIax LO24'-1025 apr (nplr trJIOrHOcrtr

seq..rru n xportoc{epo p := t0-r2 r/cu3)'
- - 

bAru*o ,rpi uoroorrreHlrr,r pacqeroB N,r6r N,rorJrr{ yqecrb rre Bce cMeq,elrHr,Ie

"o"o*'"u 
(.rpr.r ,rx \[aJlr,rx cr[eiqeHlrflx), a taHine 3aII]I3I{TI, paSMepbl B0JIOI{OH'

ft;;r*;"ilrruorou"rrrflrIoHaBE'rBaIor, qro aporll{bre BoJror(rla' Har( Ilt a6cop6-

q;;;;; ,ii6po.ur, trprr BcrbrrtrKax craHoB.srcn 6onee I{ErrerrcI{BIlbrMI'r, r' e'

yBerldql{Baercrl I'Ix pagltatnouarr ell3pllrfi' EcJrlr [pI4HflrE ee taHofi' HaK

i 1116pocax, ro rro pacserar,r, BDrrro.[rrerrHr,lr,r Pactou [7], ona rrpilMepHo paBEa

5.10;";p;.'To"nu ou"""u oqqgr ?IS^prI{Ir Borlor(ou s o6nacrir cy6scrumerc

Mo)iler [ocrlrqb araseHrft 1025-10'6 apr'- 
o6cyllt4afl fioryqeHrrbre peSyJILrarLI, IIaAo orMeri{rb cJIeAyIoIqee.

t08

r'cn /r,

'rr*zo 4o



t. flocxo;rrny apoqubre DoJIoI(Ha uAyr BAoJrb crrJroBbrx nnurafr MaurtrTrro,lo rroJI.E, To cr(aqoK B opl[elrraqlf}I BoJror(oE [oJI]fieE oBtrAereJrBcTBoBaTb
o cHasHoo6pasHoM rlaMeHeHr,r[ MarHurHoro troJrE B MoJIO[brX rpytrtrax trEreE
B rrer(oropble MoMeHTbr rrx sBoJIIOqur,r. Boarrrolr(Eo, trpo[cxoArrr rrJlu cABr4r
MarlruTEbrx xoJIMoB, I'IJrrI BbIxoA rroBoro troJI.E, nfit- il. To I,r Apyroe BMecTe.

2. orMe.renrrar Brecr TeHAeHrIrrE cmpeq,trBarrtrfi crrJroBbrx' r,:s|f,ufr. trepeA
rosnnesr,rem Bctrbrrtrex corracyerc.s c reM, .rr9 BtrepBbre 6rrno 

"o"y"6"3A. B. Cenepurru [8J , a aarevr lroArBep]r(Aeno s [9-1lj: roromeur{e Bcrrbrrtren
xopomo cBfisbrBaercx c o6tacrfiMrr cfipeqeHrr.fi rrotrepesHoft coctarnaroqeft
MATHIIT]IOTO trOJIfl.

cor.nacuo ooraurourM BAecE ua6.rrroqeulrflM cxaqnoo6paaurre r[aMe11egr{.g
B MarHIrrHoM troJIe LI cxpeqr{Baurre cr{JroBrrx rrauraft [porrcxoAflT B AoMar(ctr-uatsuofi craAr4rr pasBprrrr.E BctrbrrrreH. Eror npoqecc n cpe4UeU sarrr{Maer
zu MtlHl SareM troJIe rIoJIHocTbrc IIilE rlacTllslro BoccTaIraBJII4BaeTcfi.

3. Boen{o}fiHo, IltlrrepBaJr BpeMeHI,I, B Teqe'r{e r(oroporo BoJror(Ha Aocrtr-ralor MancuMaJrbHoro lroBopora (A/), coorneTcrByer roMy BpeMeHtr, B reseH[e
rtoroporo [otroJlHr{TeJrbHafi arreprtrfi MaTHI4THOTO rrOJIfi lrepexoAl{T B AHepruro
,I3ryqeHr,rfl r4t KuHerr4qecRyro eHeprurc raBa. Ecnu aro 4eftcrsraretbHo rar(, To
noJryqeEHa.E sAecb oqeHr(a A/, n cpgAHgM paBrrafi t0 rr.rlru,6rzaxa H rofi, uro
6nra sbrszcnesa C. 7I.-Iouacroxoni ttZ] upr.r uccregoBarrufi clnwxterLnn 

""ru"npr'r Bctrbrrtrrax. B [12] .npenrn npenparqeul{fi Maf,Hrrrrroft aueprran B raBoByro
troryqurocb paBHbrM 4-9 MrrH.
' 4. Hacrb MarHrrrlrofi aneprran (1024_ l0zb apr) ra4er: Ha troBopor apoq,r,rx
BoJIoKoH. Eolr,ruas rr(e qacrb ee r{Aer Ha Bcubrmr(y: couracuo [13] e*lepr[x,
[Bryqe Ha.E cy6ecuuIunaMtrBo Bcex DMtrccr{oHrrBrx rrfrr-rr-frx, paBrra 2.102d apr.

5. tr{asecruo, qro ,naqarb,a.E craAtrfl pa,Br4rtrr*co"r-"ri xapar(reptrByer-
o.E rIo.fiBJIeHIaeu a6cop6qfiourrblx nrr6pocon tr pa4rroBouJrecxoB. iornacuo it4l
a6cop6qlrouurre nrr6pocbr, r{an npairro, Boarrtrfiaror B caMoM Haqafie BctrBr-
ruen. Itan onre.{aerc.E s [15],. pa4iaoncu.rrecxrr,B 6orrmzucrBe cfiyqaeB tro.EB-
Jr.Erorc.fi uepea 7-15 uuu trocJre Haqara Bctrbrmen tr TaH)fie orEoc.ETc.E a r{x
AoMancrrMarr,uoft cragr{r.r. r

B cn.seu co cKaBalrHr,IM Bbrrtre Molnuo trpe4troJlox(ut,, qro noo6qe nrr6pocrrII paAI4oBctrJIecKI( BoBHr{HaIoT I[M0IIIIo ToIAa, I(orAa B HeKoTopblx yqacTKax
aRrr,rsHoft o6racur trpot4cxoAr4T peSHOe r{SMeHerrrle MarHr{Tlroro troJrfi.

trilran, uonyueuurifi narru uaieplran tro pasBtrrr{rc ,,ecxoJrbr(trx MoJroAbrx
rpyutr tr.ETer{ rroSBoJIIrJI trO trOBeAerrrrc apoqEbrx BoJIonoH SaMertrTb rlonQTopbre
oco6eunocrrr B cTpyr(rype MaruurHoro rroJr.E rrptr tro.EBJrerrutr Bctrbrmen. bc-
EosHoft peayJrbrar - sro ro, qro B r{aqaJrbEoftiraluu scex Ha6rro[aBmuxc.E
cy6ncnrrmex 6rrnr o6uapymeurr pesnlrft troBopor tr cr(peqtrBarrrre apoqubrx
BoJIor(.oE'. KoTopble pactroJlararcTcfi BAoJIb lratrpaBJlerr,Ift uarslgnux SEJI6BEIX
nwwwfr.. flo ononsaHr4rr troBopora BoJronrra s 6oiru[HcrBe cJryrraeB BoaBpaqa-
JItrCb rrprrMeprlo B AoBollblrtreqHoe noJlolr(eHr{e.

.(eHa6pr 1980 r'.
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BAPTTAqITU MEII(IJIAHETHOIO II COJIHEqHOTO
MAIHMTHbIX TIOJIEfi

B. A. I(otor, JI. C. Jlenu.rlnnii

Paccuarpr.lnarorc-rr AoJrroBpeMerrr.rbre (roglruuan n 11,-tertxn) Baprlaqr'Il'I lrerr{trJlaHer-

EOrO IrarlIIIrEoIO IIoJIE (MMII), ua6lrOgaerlOro n6nraerl Seltlrt'r, lr O6qeIO IIaIHIITHOTO IIoJIfl

corrqa (oMn), r.rBMeprrerroro r(a1 rlorre 3Be3Abr,3a repr{oA 1968-1979 rr. O6uapyrreuo,
qro rreHAy OMfI u MX{II ecTb cyqecrBerrr{bre crrcre}rarr4qecKlle pa3ilI1sllE B llx rroBeAerrl'rl'r

C xapaHTepHbII\III BpeilIeHaI\[]Ii\IeCEqbI - IOALI. CpeguerogOrr,re sEaqeEIIf a6cOilrOrSoi:I rla-

[pfimerrgocrrr MMII npaxrr.rqecnrt flocrorllrubr (Ir3rreHeIlI,IE Ire flpeBbrmaror 1'5/0 coruracldo

I(urry [17]) sa trporsE(esrrrr 11-ner:rero qr,rfifla, rorAa KaR cpeAr{eroAoBbre 3Hasefirlg a6co-

uroruori Earrprr5{eggocrrr 0MfI r43MeEsrorcrl a 3-4 paaa. 3to pacxoxrgeulle llto}nllo o6'btrc-

E[rr] pa3fifisnrru (npocrpaucrneuurrlr) ycpeArreurrerr AByx {I43I,ISeCKIIX IIOJIeii.

Ha 6Ol6meu cTaTIIcTIIqecfiOII MarepIIaJIe lIoArBeplI{AeHa IIaI:IAeIlEa.a s [12] roArqgag

11ep6ogr.rqgocrl EaIIpfl)I(eEsocTIr OMrI c aunlurygoll oI{oJIo 0,1 fc. Eto EBJIeEIIe He [peA-

craBJIEercE BogrlorfirrbrM oTrrecrrr rra cqer roAr.rquoro r{sMerreurlfl reJrl'Iorurlporl,r Bellrlt; lra-

JTOBepOxTEO TaRE(e II BpeIIeI.IE6e II3MeESEIIo calloro OMII Colnqa c fieplloAol{ I rog' Aua-

Jrlra r,rrrcrpyrrellTarlbublx a{{eltron [pI{BoAI,lr R BLIBoAy, sro oulr ral(r(e Ee uoryt 6rrts npt'r-

srrEoi,i roAtrsEoii Bapfiaqrdu OM[I. Br,rcnaaauo [peArloJlox{eEtrre, qro .EBJreErre cBfl3aEo c
goaMoptuoli acr.rMMerplreli rJro6aJrrrrroro ruarurlTuoro [o,IIs CoJIHI{a B irsepq[aflbuou (orao-

cE?eJrBEO sBeBA) trpocrpaEcrBe.
floryuerrue gagonoMepuocrlr B rroBeAeurrr{ EarrpfiEtefiEocrr.I rr [per'IMyqecrBeEEofl

troJrrpgocrlt paAIIaJILEoii cocraBJlsloqeii (Brc) MMtI B reqegfle IoAa xopomo corJlacylorcff

o rer;oiltrporgofi rflrroreaort - rogr.ruur,rM rrBMeEerrI{eM reJrrrorpa{I,lsecmoli ilIlporrl'3er{JII'l
B rlpel{errax t7',25 (e${err Poaer6epra - }toleuaua [10, 1t]).

TIME VARIATIONS OF THE INTERPLANETARY AND SOLAR MAGNETIC
FIELDS, by V. A, Kotou, L. S. Leuitsktl.- We determine time variations of the inter-
plaretary magnetic field (IMF) observed near the Earth and of lhe mean magnetic field

of the Sun seen as a star (SMMF) for 1968-1979. All the values of IMF ancl SMMF rvere

28-day averaged to eliminate the clepenilence on solar rotation; also the yearly means

were calculatuA. ft it sholvn that in contrast to the yearly average magnitude of the IMF

which is almost constant throughout the solar cycle [17], that of the SI{IVIF changes mar-

kedly from year to year (bli 3-4 times). These variaLions in the SMMF are thought due'

primarily to evolution of the large-scale pattern ol solar magnetic fields in the course of

the cycle.
Our analysis reinlorces the previous conclusion [12] on the presence of significant

annual variation in the SMMF rvith amplitucle of about 0.1 Gs. It is very unlihely that

this one-year periodicity is due to instrumental ellccts or to data processing. In addition'

there is a clear annual wave in the SMMF absolute magnil,ude, rvith N'Iay ancl June being

tho months of maximal strength. Since an ideniical synchronous behaviour is present

for both polarities of the SX{I\{F, the heliographic effect (relatcd l,o the Earth's motion by

lil225 r"lutirr. to the solar equal,orial plane) as l,he source of this one-year regularil,y

should be completely rejected.
It is suggesteil thaL some asymmetry of the global magnebic field of the Sun in iner-

tial (rvith respect to stars) space can be responsible Ior this annual effect as observed lrom

the Earl,h.
The annual lvave in the IMF magniiude is only marginally significant, ( 3ofu' de-

monstrating once more quit,e diflerent behaviour oI |,he IMF and SMIIF on a month-year

time scale. The tliscrepancy is thought mainly lo be the result of different averaging 'of

Lrvo physical Iields.

trllay.renne npylHor,racurra6ubrx rfarHr,rr]rErx noJrefi Ha ColHqe cyrqecr!9rl-
Ho AofIoJIHfleTo.fl AaHIILIIII O NIg]HIIJIaIIeTHolI IuaIIIIITIIoNI IIoJIe (ryI\{il) ,

a Taxlrie rrBlIepeHu.fII\I[ o6rqelo N{aIIIIIrHolo noJIfI CoJI}Iqa HaH 3BeBIIr,r (ON'IIJ),

BrepBbrc rraqarbrNrr,r Cenepur,n'r [1] n 1968 r. N'lerigy X4N{ll , coJIIIeqIIbINII{ Hpyn-
nouacurta6lrblllpr lroJrfllrli u ON,III ycraHoBJreHa Teclrafl cBflab (crl., rlallpl{N'Iell ,
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l2--4_\), qro cruMyJlrrpyer uorrcr pasruquoro rr{tra RoppeJrfirluft Me)fiAy Huruu
t5-71. Oguar(o yx(e o6paqa;rocb BEtrMaHr{e rra ror fraxr, uro rvrexgy OMfI
T M!4n He Bcer4a rrMeer Mecro xopomee coorsercrs[e: rrenoropbre cenropbr
OMII, a rar]fie r(pytrrroMacura6urre crpynrypbr n Soroc{epe Moryr rre trpo-
.flBJr.Erbcfi B ceRropr{oft crpyxrype oKoJroBeMuoro MMfI [8] ; s orrerbrrbre rre-
pI4oAbI BpeMeHIa (o reueur,re Hecr(oJlbr(r{x rrrecrqen) corJracr4e no.rdpnocreft OMII
r I{MII noo6qe BaMerrro yxy[maercfi [9]. HerrraroBa]r(Eo u ro o6cro.sreJrbcrn
Bo, qTo BHoBb BoBHIII(arcrIIte MarHI{THbIe cTpyRTypEI I{a Coruqe Jlrrrrlb ctrycTfi
HecHoJIbI(o rleAeJrb BbrablBaror coorBercrByrorqrre rraMerreHr{.r n MMfI [2, 8],.
floarouy HapflAy c aoppeJrfirluefi oco6rrft ur{repec rpe4craBJrflror cryrratr
HecoorBercrnraa vrent4y OMfI u MMII I{, cJreAoBareJrbHo? noo6qe paBrIIquE
rtx BpeMeHnrirx naplraquft (n oco6ennocrlr crlcreMarr[.qecxue paanlruna).

PeructpupyeMrle Baprraqrm OMfI u MMII o6yc*onrenbr fiIrm r4x peaJrbEbr-
uu {;ryntyaq[fiM.r{, lrJrr( }raMeuerrr{.EMlr B ycJroBu.flx ra6nro4'erur. Xopomo ua-;
Beorerr o{{err Poseu6epra-Horenraua (P.- H.) [10, 1,,11 - roAr,rquoe uB-
Merreurre Brraxa npeo6naAaroqeft uotapgocrlr MM[I, r(oropoe trpocro o6,tsc.
H.Eerc.s rrBMerrertreM B reqeEr{e roAa reJr}rorpa{r,ruecxoft rnuporr,r Seuru (ot
-7o,25 go f7",25). O4uano no4o6nrrft a{{enr -- sailra..rue ro4uuuoft notuui-
IreAaBrro'6rrn o6uapy)fieu r y OMII [12]; uour,rrna or]recrrlr ero na c.rer roft rme
trpuqullbr - trepeMeHsoft reluom[porbr Berrarli q - or(aBaJracr 6eaycuemsoft:
aMtrJlr,rryAa roAoBoro a{Senra (- t 0,1 Ic) uou:Nr Ha trop.flAon 6onrme, ueru
oro Mo)fier cJreAoBarb roJIbHo r43 prBMeHeHr{.E q, nptr yqere pearbuo na6.nro4ae-
urrx {oroc{ep}r6rx uoreft Ea Br,rArrMoM Arrcne Connqa. t(ponre roro, uex4y
roAoBbrM IoAoM oMII z r{sMeHeHr{eM p r,rMeercrr cyr4ecrBeHEoe pa3iltrqr4e tro
{aae 1121." 

-Hosbre peByJrbrarbr, troJryqeuEbre rraMr{ c trprBfieqeuzelr 6orrmero, qeM
n U21, MarepuaJla, Bo-IrepBlrx, troArrepnrrBaroT Buaq[reJrbHoe ctrcroM&rtrrroc-
noe paorunr{e Bo rpenesll(rx (uecaqrr-ro4u) rapzaqunx OMfI r MMII u,
Bo-Bropbrx, ycr{JrtrBarcr a${exr roguunofi trepuoAr,rtrrrocru OMfI, AeJrafi Ee-
BoBMo)rilrbrM ero o6tgcneHtre reJlr{omzporroft npzurnofi r{ reM caMbrrvr err{e 6onr-

1.,(annr,re na6un4eurafi

' ?Iarrrepeuue OMII Co.nuqa H.afi BBeBAbr ecrb, tro cyqecrBy, orpeAeJreHtre
HeKoTopolo ?IrITeIpaJILrIoro' AJI.fi Bcero BTIALIMOI0 AI{cRa, BHaqeHI{.E trpoAoJlb-
uoft cocrasralonqeft MarHlrrgoro troJrfi; perrrcrpupyercfi cpe[rtrft a{{err Bee-
MAHA MATHI{TOIIYBOTBI{TETI,UOft TI:uu.raV. FE I i,5250 A, rtY4A SAKOII IIOTEMHOHEff
BxoALrr ftaH BecoBaa {yuxqrrr (uo4po6uee cm..12-41). Tlauepenlr.fl AeJrarorcfi,,Hafi trpaBrIJIO, paB B CyTHV_t e9ilI,. rrosBoJlfieT troroAa.
.^_Paccruarplruaeuuft rraMr Maccrrs oMrI oxnarrrsaer 12 r,er, c {g68 no
{979 r., u roryrreH B,rpex g6cepraroprasx: I(AO AH CCCP (lg68-1g76 rr.,
norrue.orao otrpeAerrentrft OMII ifr = 1397), Maynr-Br]urcolr (1970-,l,976 rr.,'
Nz : 1307; Aar{Hbre rr-penocraBJreur,r P. .Ionap4olr) r Crau{op4cxofi coJrr{oE:
uan__-o6cepnaroprrfi (1975_1979. rr., .l[3 - 1474; AarrHbre' 

,trpeAooraBJregbr
(D. Illeppeponr); uo.nuoe HorlnsecrBo oupe4e,renlrfi r[ : 4172. Crarncrrlqeoxafi
TOqEOCTb OAHOTO II3MEPEEI,Ifi COCTABJIflET trPIIMEPHO 10,15 IC 4rrr AAHHbIXftp{ra ra Mayur_-Prarcon r4 t0,05 Ic l.ra Crao6op4a (cnr. [4, t3l).

Cne4engr o MMII, [ByqaeM],re BAecb, auaulrte.nrro'pacmrpeHr ro cpan-
Herrrro c tlzl. __f(_p_orue AaHHbrx cnanraapga U4l w Ma-ucypona v ru. .ttsl
o n.oJrfiprrocru MMII, axaJrtrBrrpoBaJrc.E rar(E(e naraJror Hunia [16], cofieprxa-qzft (uaconrre) 4anurre trp.rlMblx ranrepenuft rpex HoMtrorrerrroB MMII lr noiuofi'
Hatrf).aE(errHocrrr rroJr.E.^l_B I (to,y3Meperrr4fiM Ha crryrrruRax <Snonnopop>
r <Ieocu c cepeAr{rrbr 1.965 uo 1975 r.).-?Ia sroro Rara;ora Baflrrr naupaxen-
Irocrrr rroJr.ff tro rroAy{Io (l B l) r4 3EaqeHr4fl paArraJrr,rroro ftoMtroEerrra B* (tro
SrraHy II BerusIIIIe). tlaconrre Brlaqerrra.E cuarrara ycpeArrflJrrrcr aa cyr:nr.r, aa-
tgM - aa namArrfi cotnequrrft o6opor (rounee, 6patocr cpeArree AJrs na)r(Aoro
28-cyroruoro urrrepBaJral rar( qro-Ar.ri Ha?fiAoro-roga 6rrno uo.nyueno {[i 'ro-
ven). VcpeArrerrrrro aa 28 cyrox 6r,rnu rroABepru-yrbr rarlr{e ana.rerrag OMII;
:i5ril!_o-T{yp,u rcnilroqaer'aaBrircr4Mocrr MMfI u OMII or reJrrrorpa{4uec-
r{ou A oJrIoTbI.
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2. tr{aMeueuue Marrrr{Tnoro rroJrrr B Tesenrre qrrnJra
COJIHEqHOIT AI(TI{BIIOCTI{

Cpeguero4urruafi rrarrpalfieHrrocrb MMn (l B l) cra6o. rreu.sercfi c qur(JIoM
al(rrrBuocrtr; corJracro l(unry 1171 s reqeutre 1963-1977 rr. oua rlBMeHsJIacb
se 6onee qeM Ha 10-150/0, tpwueu EarIMeEbIrIEe sHaqeHufl xopomo coorBer-
crBoBaJIIr roAaM MuHI{MyMoB anrtrBrocru (oHo.ro 1965 r 1976 rr.). Ha prc. 1

troHaBaE xoA cpeAueroAuqur,rx sua.reuufr | B I us [t7l (ruuucJretrrrble [tusrou
araqeHtr.E lg lB | 6nrlr EaMrl rrepeBeAeubr r runefiuyro mraJry lBl). Brgno,
qro B reseHue 9 rer, c 1966 to 7974 r., cpeAHeroArquble Bl{aqeurrfl lB I ne
tronaabrBaror Hanoro-Jru6o cnc:reuartrqecroro l{BMelleurfi: aMtrJlrrryAa Bapua-
qufi ue upenumaer: 6 %.

Ha ocnose r(araJrora [16] uauu 6r,rflr srrsucJregbr cpeAgr{e aa o6opor (aa
28 cyror) Bnaqeur4.s I B l, Horopr,re 6r,rru sareM crJlalxenbr tro rpeM coceAHIrM
roqnaM; ux xo4 B reqeErre 1965-1975 rr. rronaBarr Ha ptrc. 2. Sgecr rome
aMtrrrl{ryAa rapraaquft uaxa (ue trpeBocxoAr{r 75-25%). Ttmepecsofi oco6es-
Eocrr,ro trr;rrrercfi. trBMeuerrr{e Eatrpff}r{errEocrr{ MMII c xapal(reprrbrMtr BpeMe-
EaMIr onorro 1 r. (1966-1969 rr.) tr onorlo Z w (1970-1974 rr.) co cpegneft
auunurygoft - lB0/0. (He6olrmoe, trpr{Meplro Ha 0,51, paanaque cpeAEtrx
I B I ua pnc, 7 u 2 o6ycnoBJreuo pasrr,rrrrreM rrpoqeAyp ycpeArrenufi: AJI.E
lg lBl n I B I coorBercrBenro.) floneAerrr{e paguarrnoft cocraBJl.Eroqeft | B*l
n 1965-1975 rr. r{Meer trprrMepHo ranoft }r{e Br{A, Kar( r{ | B I ua pnc. 2;cpeg-
Efi.EBeiluqtrua lB*l:3V.

flocrorrxy Ea rraup.E)neErrocrr MMfI clrruro BJrr{firor BoaMyqenu.fi B Me)r(-
nnasersofi opeAe, r{B [auEbrx [16] 6rrru rcnlrroqeEbr Bce qacoBbre Buaqenu.fi
I B I > {0y. Oxaaarrocb, qro npeuenroft xog I B I (puc. 1,2) or aroro cyqe-
crBeurro He trBMeEr(JIcfi; cpeAarr.fl Beruqrlra yMenbmtrJracb Ea 7o/0.

Conepmeuuo Apyryrc BaBrcrrMocrs or {aarr ar(rtrBrrocrlr Conuqa tronaabr-
Baer cpeAueroAuqra.E Eanp.Elr(enuocrr OMII (11/ l, puc. 1), BbItIucJIeEEafi.Alrfi.
{968-1979 rr. tro AaEEbrM rpex o6cepaaroprft (o. 1; Ea aro paaruqtre yxte
yftaBblBaJrocr n [181). B uporunoroJlo]r{Hocrb troqrlr Heusnreusofr cpeAneroAo-
soft nenzsure I B I cpe4urr rratrp.E)fieErrocrr OMfI Ea trpor.E)fie:r.uu. 12 Jrer rra-
Meuflerc.E s 3-4 paBa c Mancl{MyMaun (- 0,4 Ic) s 1969-1970 v 1974 rc.
u pocroM H 1979 r.; BoBMo)nEo, qro rrMeerc.E 5-rerree l(BaBl{treprroAtrqecno&
zanreneure | ,81 l.

3. Ioguuuafl Bapr{aqrrfl

C eqe 66nrmrrrr HorrpacroM Melr{Ay rroBeAeur{er\{ MMII u OMfI ucrpeqa.eM-
crr trpl[ cotrocraBJlenum vrx roArrqubrx napuaquft.

Io4zuunfi a{{enr P.- }t. [10, 11"1 HaAe]r(Ho ycralroBJlerr \Irfr Bruafia
apeo6na4aroqefi nonapuocrrr MMII u eqe He trpoBep.aJrcr c yrreroM He roJrbno,
Brafia, no ra'cailroft Hanpfl,?tceH,nocrnu rrolra, TaHofi auaJrrra IraMtr cAeJralr Ha oc-
EoBe Aarrur,rx [16] AJr.E treprroAa ceura6pr, 1970-1975 rr. (r. e. trocJre crrelrbl
BHaI(a o${exra B roAr,r Mar(crrMaJrbnoft anrrsuocru).

Io4zuurrfi xoA r{EAer(ca rpeo6,rafiarcqefi noJl.spuocrrr MMII .4 : (rL+ -
-n-)l(n** n.) (egecr n+ vI n- - qucro gueft ctrorl.flprocr.ffulr <fu u ((-,
B fialr(AoM 28-cyrouuortr uurepnane), troryqeHHbrft ua ocHose arJlaca Cnarraap-
m l14l rr tro trp.EMbrM uaMepeutr.su MMII [16], uonaaarr Ha prc. 3, an 6 coor-
BercrBerruo. B o6oux cJryrra.ffx r.rnAenc .4 xopouro rroBropfler xoA reJll{omrrpo-
rH g, oAlraro B rrp.rrMr,rx AaurrErx o MMII [t6l a{Sexr Bblpa}fielr Buaql4rerbEo'
Jl)rume, qeM B Aaur{brx, troJryqeuubrx qacrrrquo rLB Baprraqufi reouarnurrroro
rors 1141.

Puc. 3, 6 Aaer uaMerreulre cpe4nefi aa (28 cyron) Hatrpfl)r{euuocrtr paAlrairb-
sofi cocras,iraroqeft -8, (c yueroru arrara Ir Berrlsraur,r). JIerHo Br{Aerb, qro yqer
Eatrpr)r{eruocrm troJl.rr troqrtr Hr{qero ue upra6aulfier n a{{enry P.- }t.
(puc. 3, a, 6), r. e. o{Senr otrpe4eJrflercf rpaxruqecr(Ia roJIbI{o aH,anoilL MMII.

Yro6n cotrocraBl(m a{{exr P.- H. s MMII c ro4raurrofi rapraqzefi OMfI
nJIfi oAuoro rr roro ffie uurepBaJra BpeMerru (1968-1979 rr.), gononHlrreJlbrro'
trocrpoeHa roAfiqHa.fl BoJrr{a ,4. uo xararorau [14, 15] Ailff trepl{oAa ceura6pr
1970-1979 r. (pnc. 3, e).lIa-aa 6onr,urero o6seua Aarrrrblx roqnr.I BAecb Jlolr(ar-
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Png, l. Xo4 cpegueroArqulrx asaqesraft uon_
Eor{ Harrpfix{eggocrr.r (no nroAvrlo) lB I MMII
B resertre 1963-1979 rr. (nd garnur,.r Huu_
E_[17]) r a6corrorrofi uanpxxerrocru 181OMfI Corrqa, rrBMeperrroro RaR troJre BBe3_
.qbr, B reqeure 1968-1979 rr,
IIo roprBoHTarbEoft ocl,l - roEbr; n _ qricJro r4BMe-
penalt OMII B coorBercrByroueM rogy, Beprr{HaJrb-
rrble JrrrHt4 r.r - cpeAHeHB afiparr,rqHafl oIIlI,I6ft a.cpe[Hero

P"g. Z. lzlalreEerl.re ycpeAEernux Ba corueq_
EErrr oOopor (28 cyr), a BareM crJraErenuhrx rro
TpeM coceArltM TosRaM auaqeur,rft nolgoft ua-
trp.n)r{euEocrr.r lB I MMII n 1g65_1g75 rr.
Ifo ropuaoHranl,}rofi ocr - roEbr. Illrpr.rxonan nra_
HII.E - CpeAHee BHaqeHue, :Lo _ cpeIHekBaEpaTzq.
Ha.E ol]lu6Ha

Pnc. 3. I{arreueurre B TerleHr4e rona cDetrrlr4x
Ba corHeqnhrii o6opor (29 cyr) ararerr.ift
o - nper,rMyqecrBeHHori noJlfipHocrfl MMII A. utr_qficrerrHori no HaraJtory [14], sa nepuoE ceurrr6llb
1970 - AeHa6_pb_ 1975 r.; 6 - ro xc, ,uroranan*roa
rro 

.HaraJroly [1 6J ra yraaaunbtii neplloE; , _ 
"orrr]Hhtii xo[ HanpamenHocfli paEr.{arbHort cocraBJ]flrc_

lul- B, MMII Ba reproE ceurr6pr, 1970 - n*uOpu
1975 r.; a -,ro x{e, qTo Ha p}rc, B, a, Bbrri[crenn;ii
rro EaHrrbrM lttt, lbl Ba neprro[ ceHrEopr, 1920 _
Eefiaopb 1979 r.; A - xoE nper{MyrqecTBeHHofi [o_JrrlpHocrr4 OMIIi 40 : (n+ _ n_)/(n+ i n_) aa
nepuoA 1968-1929 m.; e - xog HarrpflE{eHgocrrr
OMII H Ba rrepr{oE 1968-1979 

"o, 
no ropraomar.u_

soft oclr - Mecrr{br. Ioplraouranrur,re rrrrpr{xoBr,re
JfilHl[II * cpeAHr4e BHarreH[s; cfiHycor,rAa _ ]rSMeHe_
Hr{e reJrr{olrl4porbr e BeMflu B TeqeEae rola (or
70,25 fio -7.,2b); ?i - 

qrrcJro r,r3MepeHrrfi OMII
,ulfr co oTBeTcTByro[]eit rouxra. BeprunaJrrrlrble.. Jrrz_
Hrrrr-cpeAHenBaAparuqra.E onr.r6na cpeguero

/tf,, /q7/
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Pnc, 4, Crrenrp ]Iolq11ocTII ox,I-IJ, rrorry.reulrLui I\teToAolIEaJIo^T^.III cflox u floRasblBato-

,r1rit ,or,r"rr.ro6ru a.rirnnry4sr ,4 raprloull'IecHoir BoJrEbI or ,,pooEoro fieprroAa

cfr rra HlllrByro reJrr{ourrporr,r^(crruycollAa, IIpOBeAerIHa-E Ilrrpr'rxonoii lr',rur'refi)

ropa'Ao Jryallre' rrnn",* i"' e, o; 
"uuo'"'u'on, qro [pu aro, aN{trJrr{ry4a u $aaa

e cptfexra rrp altruqecHl'r rre I'IsNIeIrI'IJrr{cb'

fo4n.l,r,rr,i ro4 ,ir,1"*aa76 upeo6.nagarorqefi ^rloJrflpHocrrr 
OM;I, a rar(llie

xoA Hatrpfl)neHrlocr, i-r oun io*iuuou' *o,p'"' 3, a,Z (no cpanneuvtro c 1727

,4.ru 4o6uuJrellrJ Aaurlbre sa 1968-1969 ra 1979 rr'; ycpeAlreHl{e rporlsBeAeno

;T;;;;;t i3-cyrorro, I{IlrepBarre ro4a)' Bngzrc, uto a{Se:tt 9-P-grtr.oa cretre-

Hr{ rror(a,brBaror nax Brlar(, ran rr caMa Hatrpr}r{eHlloc.l (1/) OMII (c yqeroM

,"^", , urorrnrrrrur); aMunuryAa r4sMelleHlls oM[I B TeqeHI{e foAa cocTaBJIfieT

oltoJro 0,1 Ic.
To, -rro B AaHr.rbrx uo oi\{II peaJIbHO trpl{cyrcrByer IoAI{qHa.fl trep[oAuq-

Irocrl, cJreAyer I'{3 pI'Ic. 4, tge trprrBeAell ctreltrp l\Ioq'Hocrr{ (touuee' IleprloAo-

"puroiu) 
Onln, uur-rrcrernurft rrero4ou lraJrolr(e,I{.fl srlox AJLE trepl{oAoB or

32d lo 2,5 ne'r c rrHHpeNlellrorl rro flepl{oAy L.= 2u'Brr4no' u'ro narr6onlmr'rft

trI4t( lrroq,Hoctrt coornercrByer nepr{oAy 1?tl (6o'ree roqHo: 9'98-= 9'91 XB
trpr,r BbrcoHoft Crarucrusecxofi sHas[NIOCT[ CI{HyCOlIAaJIlUOrz lo;nur',ri zAlo :
: 6; sAecs 2A _ nuot,a." aMtrJII{TyAa, o, - CpeAI{eKBaApaT[qHarr omu6xa

B olrpeAeJreulM peayJrbttlpyroqerl 
"oo"ui 

4u"oo"i ripo6uorb reprloAa' .(Apv-
rrre, r{e'ee Sgarru*rr,re trr{Kr{ cooTBeTcrByroT trepIIoAaM OI(OJIO 0,44; I,36 v
1,8'ro4a; SalroTr{x{, qTo cTaTr{cTl{qecHa-s SHaq]II{OCTE, AByx nocJIeAHI{X BHaqI{-

TeJTEHO HrU{e, qeNr sHaq[NrocTE' rrepr{oAa 0'98 r.' ,rocnonuHy ptIA Ua6nm4eUUft

OMII oxnarblBaer roJrLHo 12 nar.)
Itax 6r,rlo ,ror*r*rro s UZl, roArquyro BoJrrIy OMII' oco6eurro ee alItrJr[-

gy,tpy4rro(ecnuooo6q,euo,onox"'o)o6tacuutbuepeN'IeElrofireluounporol[
Bertr,r r{Jrrr Ha*r{1\rra-.rur6b rrEcrpyN{euTaJrbIrErMr{ I{JIr{ ce3oHHr'ruu {aHtopaNIIrI'

flpllreua.r.enl,rlo rar(?ne, qTo MeE{Ay xoAol\{ OMII u I{sNteIIeHlIeM Q lIIIeeTCfi Cy-

rqecrBellHoe, onoJro 50o, pacxoxtAeuue ro t[aae, Itorop?;e 
11-18{e 

oseur rpyAr{o

cotJracoBarb c reJrrrorrllpomofi upnuunofi odrsenra. Etporre ToIo, roAuqflafi

BOJrr.ra trptrcyrcrByeT Ir B Tar( rraSblBaeuou r[ononox{ troJIe oOnrtqa, 3llaqel{ufi

r(oTopoto, orrp"gnrr"oira tro ll.,-clruoutnsec*,nN{ Haprar{, roo6qe EI{I(aI( He

AOJIIHHT,I BaBrcerf, or reJTI{o[rlIl]orLI (P (crr' [12]); trocJreAH-ee o6cto'arerr'cTno

.flBJlaeitC.E Be.r,lra y6eqrtre;nr,ni,ron gOXuaoTeJILCTBONI peaJTEIIOCTII rOAuqHOrO

a{$eHra ON'III.
c o.rofi TOqHrr sllerrufl oqerrb I{IITepeceII aHaJIIIs lIaflpflilielllloctefi MNIII

u OMII (no rto4yrro) ,c4enaurrr'rt o'qe'u"o AJrfi(+) " <j'rloJlrlpl{ocreli' Ha

plrc. 5, ,, 6 ro*uroHo rr3[{eHeHr{e B TeqeIII{e rO4a a6corrotlroft Hatrp.fl}Ite}IHocrl{

I{Mn it b,, tl orAerlr,rlo ArLrI cyrolt c B*) 0 u B* { 
-0; 

ucuo;nE'soBarrrlcr' [aH-

;;;-H;"r; [lol tro rlIlrepBarra ceutn6pr L970-1975 r' B o6onx crvqanx

;;; i F" I *io6orAaerc.n Ireltoropafl 'rerIAeHI{I{'E-r'3N{eIrfl1't'crI B reseHl'Ie roAa

c aN,rrrJrr{ryAo, o*oio: a;to ru" A:> O u'orioJlo 7 o/o \lrtr B"{0' 3ro:r (uecnta
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cra6ufi) roArasEblfi xoA, I(oropblfi 6onee rrJrr4 Merree coorBercrByer r.rBMerenrfro
g (xort r{ r{Me_ercfi cunrnrrft paa6poc rouen), Mo}nno o6rscuum ycrrJrer{rrem
Btrrv.flF^nfr. ra MMII BbrcoHomr,rporHbrx corHesHbr,x uoneft upa yga;renrar Senlnr
oT trJlocfiocrl/t coilIlesEoro al(Baropa (n uo4e.nu c)fiarbrx H erofi trJIocHocTtr cI[-
JIoBbrx nunuft MMII [19]). Bitrecre c reM cpeAH.EE rianprmeuuoc$ |B* [
6eaoruocureJrbgo r( BHaKy uonr (puc. 5, a) ne uoxlaarrsaer nranaroro crrcreMa-
TUqecftoro usMeEegrrff B rerregr,re ro,qa (uro .EBJr.aerc.s bueau4ur,ru BBuAy troBe-
Aenr,rfi | B, I ra pnc. 5, a, 6).

CosceM rruaqe reger ce6aOMII (puc. 5, e, 0, e): uarpxxreHHocrrr uo.rs o6o-
IIx BEar(oB (r. e. upu H > 0 u H <'0) rrBMeu.ffrorc.rr cuxpouuo, Aocrtrra.fi qer-
r(oro Maxcr,rMyMa B Mae-uroHe. BonHa 6oree crnrro pbrpa)fierra AJr.E orpr[-
qareJrruoro ronr (alrulrrryAa roAuqHoro trBMer{enrlr.fi a = 450/o), rreM AlrE rro-
Jrolr(trreJrbrroro (a : 20o/o); B cpeArreM 6ea yuera BHar(a troJrfi Eatrpfllr{eHHocrb
f 1/ | naueuflerc.E B rerreur.re roAa trprrMeprro Ha :t33% (r. e. r ABa paaa, cM.
puc. 5, e).

Crarracrraqecna.E BHaqzMocrb aroro a{{er(ra BeJrrrxa: 2Alo = 8, uosronry
elo_ IIeJIb3.fi oTEecTr{, HanpIIMep, Ha CqeT paSJIuqu.E B noJlwtecrnee uav.epewvil
OMfI s Jrerrrue r{ BrrMnue-Mec"qrr. Nloxuo trpe[noJrox(trrb, qro ,rpu"r"ofi a4-
{erra .flBJr.Eerca rreoAr{HaxoBoe naqecrnlo ua6nro4eulrfi, aanr,rcaqee or ypoBrfi
ryp6y.renrnocrrr B ctrer(rporpa{e u cocro.EErr.E arMoc$eprr. B a:rou c,nyuae,
oAFraHo, nalr6onr,rulrfi paa6poc (uryrmr) OX4II lr coorBercrBenno lrar,r6o.rrbrrrrre
SHaqeHr{-{ l11l perucrprrpoBaJrrrcb 6r,r aunrofi, rrro nporr.rBopeqrrr {anruuecxo-
My xoAy I 1/ | Ha puc.5, e.

He uonroraer r{ rrpeAtroJro}rreur,re o6 uucrpyuer.rra,nr,uofi trpr4poAe ro4iruuoft
BoJrHBr OMII, cu. [12]. I4ucrpyueuranl-

::i::1:!i:aurrn cBera, r(oropa.fr rrMe- , ,tF a,,t [ ,.arff_r,4
et ceeolrHnfi xoA r{ rer\l caubrM Mo}r{er \ ",|9 

-'r - 
,/'T' + +'

trpeAcraBJrflrs rrar.r6onrrrryro orrac-Lrocrb? s\ "' l--f _ -fi-+-- ---
cJrr4rlrtorr uana (lrslteHgeT cr{ruaJr r\rar- rrlr-* I ;, - 

t
nurorpa$_a r1e 6onee qeM Ha 4%), uro1tt ''" I - )r-t , { , , ,

ar,rssarn 33%-noe roAuqnoe fiBMeuerrrre ,rf{ }--. /
Hanpnlnerrrocrr{ I H' I ltZ, z1-irl. "" r'' 

-\{ B,'t 
6

Hanpfl)r(eHHocrr{ I lf I llz, Z0-ZZ\. l. .x 
$l'o4nuuyro Borrny lIl| uenorlroruuo \ ,zrf A T\

::XT:" rrrp pa*l*u* ."r^o-rporrroro $ ,"F--lr-i..G {---/
?tt?.r1;_--"_"l1_ 

6"i Dra DepxoAr4qrrocrb ,,tl \{ , .z/

Iogzunyro ,oriry 1FI; uenoa*orrrrro \,2,.r - L__-L_\___LtroH.ETs Ir B pallxax reJrr,rortr[porr.roro \\ l- l, f...d - t
eSSexra. Ecnra 6rr Dra treDuorrr4qr.roc,rh - z,sl Y ' '\+
6rrra o6ycrouena neperienuort (Br{- | t-
AllMocTbro)) rroJrflpnbrx noteft Co;ruqa ??

OMfI (uo uogynrc) sera 6Br ce6s. acwn- \ ,,
xpourro gxa Ii )'0 ra H < O (npuuem S "Mar(cI,IMyMbr rra ftpr4Br,Ix coorBeTcrBoBa_ - 2.?
nn 6w nalr6o;rrmnlr aHaqenu.ffM I q l),
trocnoJrbr(y r o6quft cr{rrraJr OMII sso- 4,,crru 6rr nouepeueunrrfi BKJraA, ro rroJro- E
ll{rrreJrbrroe no;ne s6rrtan N-uorroca, .ro \ ,.,
orpr{r{arerrrruoe n6nuara S-uonroca. To
me CaMOe IIOiI{HO CIt&B&Trrr O Irepelrerr- 4/

Prre. 5. J4errouenrre B rorlerrrre roAa cpc4rrrr E^4J14 I
aa co.rrrcsrrLri-r o6opo.r (28 cyr) aouner'rli ' l, I i t' _#{- _i+__
a - HanpfirroHnocrx [pagraJrr,Hoi,i cocraBr.Eroxlcfi - 411 IBtr MMII, ftorEa rroJre HanpaBJrerro rorbHo or CoflH-qa (B* > 0);
6 - To me, Ho AJH orphuaTcJrbHbrx rHa.reHufi g-:
d - xog uanpnxertuocrr B*;
? - xoA Haflprlr{cHHocru Il OMII, HorAa rroJre Ha_
rrpaBJrelro roJrBfio or CorHrIa (Fr > 0);
0 - To fi{e AJrrr orprrqarcJrr,Hbrx BHaqcHr,rii OMII
(H < 0);l
e - xon a6co.nrornoii Harrpllt{cgr.tocrr{ I A l.
Ocrarsuue o6oanaqelllrrl Te )r{e, rITo Ha ptlc, a

H<t 
{'{
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HoM (uB-Ba reJll{olrrl{porbl q) Bilfi.flHlan Eeftoroporo trofica yutrtroJrfipr{brx troJIeft
B yMeperlur,rx rxr{porax N- lr S-uonyc{ep; s ilro6oM cryqaeAoJr}fierr 6111 6rr
ua6nro4arrcfl trporr,rBotroroxtnr,rft xo4 l,tsl 4lrr rroJrolr(ureJrr,rrbrx rl orpr[qa-
TeJIr.HL,rx anaseur.rft OMII, qro pacxo4lrTcfi- c 4eft crnure;rbuocrrro.

,(alree, rra prrc. 5 c.ne4yer, qro ManctrMaJrbrrBre auarrenrr.fi lffl perucrptr-
pyrorc.fl B trepr{oAbr Bper[eu]r, HorAa q : 0; orcroAa Mo]r{Ho 6rrno 6rr cAeJrars
,BhIBoA, qro r\{arHrrrr{bre cenropa (oupegennmqrre cr{rraJr OMII) ynpyrrrrfircrcfi
tro Dr(Baropy, qro r{ AoJI}r{Ho trprrBoAurb H yBerrqeuuro lill gJrx rp = 0. O4-
rrar(o B [23] uafi4euo, qro rra AeJre ua6nro4aercfl trporr{BotroJroxrrroe: paaMep
MarHI{THErx cTpyHTyp, rao6opor, yBeiluqtrBaeTcfi I( IroJlrocaM, a rre R aHBa-
topy. To Ere cail{oe xapar(repuo vI Alrfi. MMfI: paBMep cer(ropoB Boapacraer,
a HolrusecrBo r{x y}reubltraerc.E c yBeJrrrqeHr{eM reJlrrortrrrporbr rosnu ua6;rroge-
r{r{fl.

4. O6cyxgeurre peayJrbraroB

ConocraeJreurre Baprraquft MMII lr OMII tronaar,rBaer BHasurerrrubre paa-
.rurrr4r B zx rroBeAeur{r{ Ha npeueuu6fi rtrr{aJre Mec.fiqbr-ro4rr. CpegueroAuqHafi
Hatrp.rl)fierrHocm MMII floqTr{ r]ocroflHr{a B TeqeHue r{r{nJra anTr{Buocrrr, TotAa
Har( Earrpfi)neHrrocrr, OMII (l ,[I l) ualrer.fierc.E B 3-4 paaa. Ecnr ue rprrBJre-
xam raxoft ylroapr{TeJrbgoft ruuoreabl, r(an rra}(eue}rue B Teseu[e tl-nernero
r{I{ItJra rosnoft crpynrypr,r corsesHbrx o6paaonauuft, npueo4aqeo H. rrsNrerre-
rlnro cI{rHaJIa r[ar]rrrrorpa{a (npu ycpe4r{eHr{r4 o{{eHra Seeuaua rro Arrcny
Co,nuqa) , To Dror peayJrbrar MolnHo I{croJTHoBarD r(an cyqecrBoBarrrre peaJrb-
rrtlx rrBMerenufi OMII or roAa n roAy, r{oropbre He BrrabrBaror r4BMerrerrr4fi MMII
ra paccro.ssuu 2 a.e. 3ro Mox(er 6r,rru,, ecnu ua6;rro4aenrbre Baprlaqur OMII
cB.flBalrbr r.rlaBrrbrrf o6paaou c nepecmpofi,nofi, cnl,pAv.rnApbr, r{pynr{oMacmra6-
rrbrx rrarrurnrrx rotefi na Comqe, a rte c Hone6aguglrr4 HarrprlxterrHocrr{ rroJlfl
n {orocSepe; rorAa yBeiluqeHue paaMepa cenropoB uo,rx 6yger trpr{BoAtrrb H ec-
TecTBerrrroMy Bospacrarruro cr{r}raJra MarErrrorpa{a, r. e. K yBeJrr{seuuro a6co-
rrorsoft Befiuqr4ur,r OMII. (Hauoilruuiu, qro BeJlrr.rru{a OMII, tro cyqecrBy,
trpeAcraBJrfier co6oft paa6arauc Marurrrrr,rx rroronoB N- u S-uo;rflpr{ocrl{ tro
Bcea{y Br4Atrr[oMy Ar4cny Conuqa, T. e. fiBJl.fiercfl cr(opee uepofi Marrrrrrrroro tro-
rora, a ne uepoft Harrp.Elr{euuocrl{ troJr.fl r {oroc{epe.)

V4unure,nr,no cra6oe (< 15%) uarueueure cpeAHeroAuqublx anaseurft lBl
.c quI(JIoM axrr4Bnocrtr (cnr. [17] n n 2) cBr{AereJlbcrByer trporr4B AoMr4}rr{pyro-
qefi ponra troJr.Epr{oro Marrrr{rrroro nor.a Consr{a B crpyltrype MMII Ha pac-
'cTotrurrv. I a.e, (r MoAeJrrr, rAe rrpeAtroJraraerct crrumnoM czJrbuoe clr(arl{e ctr-
JroBbIx nu:uufr. MMII x or(BaropuaJrrnoft nrocHocru). Pauee, rcxoAfi r{B Eroro
'{anra [171, guur"aapA r4 Bunnonc h9l upumnr4 n BbrBoAy, sro ocgoBrrr,rM r{c-
roqnunoM MMII ua op6ure Selrnz fiBJrarorcs cpeAue- tr rrtrBr(omupornue Mar-
rrtrTubre cenTopbr (sauerulr, qro B rroJrr,By aroro roBoptrT r[ Tecrroe coorBercrBl{e
Me)fiAy cer(roprrbrMrr crpynrypaMu MMII u OMfI [2-4,91, rocrorrry clrrnaJr
Marl{rlrorpa{a upr r{BMepeuuflx OMII orpeAeJl.Eerc.E B ocrroBrroM qeHrpaJlb-
uoft aoHoft conuesHoro Arrona paaMepoM -0,6 Do). Ham peayrntat (crvr.

pltc. 1) ynaBbrBaer rra cyqecrBerrEbre r(BMerreur{.8 crpynrypbr (paenepoa) arux
cer(TopoB trptr troqrrt neuaN{eunofi, tro-BrrAr{MoMy, B Teqeurre qr4HJra ar(TtrBlrocrtr
cpelueft uauprxteuroerr.r Sorocsepuoro uonr (paruoft -2 lc corracso [3,
7l). A cauo paarrastre B roBeAeHIrI{ cpeAueroAtrqHblx Buaqeulrfi MMII r OMII
(cu. prc. 1) o6ycloareHo paBrI4qI{eM B trpocrpal{crBer{EoM ycpeAlreul{r{ {uau-
qecnrrx uo,lreft.

Ot cexropubrx crpyltryp (n raupnmeuroctefi) MMfI u OMII, raHru o6pa-
BoM? rrerrrBa rpe6onar6 trocrorrHrroro 6onrmoro noa${uquelrra noppeJlflqr4l{;
noppeJl.Eqrrfl Molr{er 6srm sucoxofr. vttu uflanoft B BaBr{cuMocrr( or crpyxrypbr
Kpyrruorfacrura6nr,rx Soroc{epnrrx uoneft rl coorBercrBeHrro or r{EcrpyMerr-
raJlbrroro (n cnyuae OMID r.rJrr{ KoJrr{qecrBeuuoro (n clyuae MarErrrorpaMM rrJlr{
Ho-napr) ycpeArreur{.rr trocJreArrr(x (cvr. 4ncryccuro n [Bl).

Hara6oree rrErepeceH Botrpoc o trprrpoAe o6rapymennoft ro4uvnoft napra-
quz OMfI. Curyaqur BAecb onaBr;rBaerc.E Mer{ee ouenu4noft, qeMBagaJrolraq-
uou a{frenre (rogonoft nonue) y MMII (rax uaarraaervmrfi a{Senr P.-H. [10,
11], Horoprrfi .rrerno o6rsc:r^serafi trBMerlelrl{eM reJltroul{potrr 3elrnu). flplr-

t1,6



4lc
42 ,:i Z,

I
42

4/

I
Z2 2?,702dzl)24

MeqareJrbrro, qTo trr a4ecr, na6;nroAaerc.E cr{JrbHoe pacxo}r{AeHrre B troBeAeHr4rrMMII n oMrI: cpeArI.rr.E (aa 28 cyr) rraupr*.rro"ri MMn?l b; rl"p"",.'#"..-'I{r{ He r43N{el{.Eercfl B reseH[e roAa, rorAa HaH cpeAlr.rr.s Harrpflx{euuoiG OMII(l H_l) r,raMen.flercfi rorrrr.r B ABa paaa.
ro4uunrrft a${eHr oMrI (cu. plrc. 3, e us, e) crarucruqec*r,r necr,lra o6oc-IroBaIr Ir He Molr{er 6r,rrr, np^r,{[rrcau- naHr.rlr-rur6o rrHcrpyMeHTaJrbrrErt{ vilv. ce-BorrrrrrM trpr4nrraM (ciu. r. B u tl?l).
flpracyrcrene B ctrer{rpe rrorqrrocru OA{II (cirr. pnc. 4) ueprs4s _l r.

rreJrbs.rr ofrF,cuurr, r4 BJrrr.EEr{e}r cr(Ba}fi}rocrrr ua6.,rro4euufi 1r. e. ,e, o6cro.srent_
oTBOM, qTO JreroNr ltoJrr{qecrBo uaueper-rufi cyqecrBerrHo 60nr,rre, ,r* ,ronofij,
I"o:Tg"u"X,, 1) rognuuaa BoJrlra I4Meer Bblcoxyrc crarrcrrlsecnyro Brraqr{rrocrb\altt|): o/' trpl{qeM olra yBepelrHo orrpeAeJr.rleTc.fi rta6 Iro JrerrrrrM, rax u ub
:1y1"* ua6nrogenratrMl trt 2) ruemgy xo4om oMll lr puropr!*"HtreM qr{cJra Ha_uJrroAerrur4 B rerreHue roAa orcyrcrByer naHoe-,nlr60 cio4crno (cu. prc.3, e).Buecte c TeM BaMertrrM, qro Hail,ns,ne arou BoJIHbr AoJr,r(rro upr{Becrl{ n pac-qeuaeruro (rrils; troflBJreErrro rapuour.rH) ocHoBrroro' z7-"vror"oro trepr{oAacorJracEo O6rrsuoft sopMy;re roxurrx trepr4oAtrqEocreft (noaunHaroqux trprrooorBeTcTByroqefi cnBalHrrocrr4 ua6.nro4enufi), u vacrnorrr, r"pro4u

,//eVutd, cgm

Pnc. 6.. CneHrp lroqrrocrr{ OMII 4.rra rrrrrepBaJra upo6rurx trepr.roAoB,o eod

PP||(PL- Pn):2912 (r)
r4e?1 : 0,98 r., Pz : O,073gZ r. (:27a).

b cBfr'av. o a?trM rauz 6rrn qocrpoeE ctrefiTp Moquocrrr (uepuo40rparv*ra)oMfI 4;rn treptroAoB .or 22 no B2o d- *rro*-a -:-b"gTi. ri.""|rr."ru, BaBtrctr_MOCrb.aMtrJru{yAbr / (rapMouuseo*oft rornrr) or upo6uoro *proru uo*aEa,a'Ea ptrc. 6. Marczrr,raJrEHJ.re.trr{r(u_MoqEOCTr[ c^oorBerorByroT AByM trepEoAaM _onoJro 26997 + 0906 (2Ato :9,7) 'r 2gtiiioto6-1rii;= to;ji-il;r"_qecfiu re )ile caMLre ocrroBHble peftypperrrEbre treprroAbr rrsMeEeHrr.fi'OiVIn 6il8uaftrgg11pa^uee e [18]oo Hp*uicnron'iu,'"r* oMn-il-rg6grrgzo rr. B o6ra-'crw 2796-29$5 nn4er.Erorcs eqe Hecfiorrbno BrrastrM.'x (2ilo-:-6)-"ffi;-.4zuuocreft, d roM qrcJre trepr[oA zgqtg, noroprrft 
"o"rua"o'r*aBaEEoMy Brrrrrenafi paa Mo)r(er fiBJrfi?Bofl no60qrrrm peay.ruriro* nrv" (p.urril;i;;"p";;;26!97 u 0,98 r. --------- r--r

rlpaaomepua u Apyra.E roq*a Bpe,ufi: trtrr(r Moq'ocrrr crpaB a or z7dEa ptrc' 6 0rsesamr pe*ypperrrrrhrM trepuoAaM MeAJrerr,o Bpaqaroqr(xc.E Bhr-coao,trpor,brx crpynryp (cnn. [7]), r. e. o*rlr BtroJrrre peaJrbrrbr, n rorAa paByM-rro trpeAtroJrox(Lrrb, qro trepuoA 0,gB r. trpocro fr.Brrfr-ercfr. peByJrbraro#;il;-E(euun AByx trepuo4ruuoorefr, uaupzorep, pg: Z}g.gi i-i"n: ,g$i-g:-E;-rryc*aar qro ,,ocileA'tre trMeror o4r,rnaxoryro i*rnnry4y bo, ao, ,nx cyMMEr

6:Oolsin (orur) * sin (coaf)l - 260 sin ($:t- i) ,o. ( 
.' 

, 
,- r) . e)
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B peaylsrare AoJIiIiIlbI na6;nro4arr,cfl nepuoAuqHocrll (6ueuua) oItoJTo 
^?8-P'v i,gi r., oAFrar(o arr{ nepuoAr,r orcyrcrByror B crel(rpe rloqHocrl{ ON/i[

(puc. 6) , 11ocr(oJrbny oHrr coorBercrByro'r'NIoAyJr.flqI{lI arIIrJIlIryAr,I r{ He AaIor Iro-

Bbrx Jrr4Hrrfi B cneHTpe.
O4r.iaXO BarleTuNI; qTo, HaI( BI{AHo I{3 pIIc. 6, arrunr'rtyAll ltoJle6aHr'rli ua sa-

crorax rlr:2n126197 u cor: )n129$18 neoqr'rnar(oBr,I (0,16 n 0,10 lc coot-
eetcrneun6); noaroNly nplr I,Ix cynepfioallqllll AoJr]I{HbI BotsIIIII(arb 6telag.

o : A (l) sin lorrf -]- q (r)1, (3)

rpe A (t) u q (r) r{BMeuslorcfl c .Iacroroft 0)1 - G)qr r. e. c treptroAoM oItoJIo ro-
gr. Itur'urocb'6br, rrro rafioft. r.rpoqecc (6ue;,flux AByx rapMorlrltqecfttrx ItoJIe6a-

,rt, 6o.rr*[x no'UaCtOre) rvrOxer o6rsCurm roA[rrEyIO treptrOAI4rIEOCtr OMfI;
nO 6Oree AeTaJIbHOe pacgMorpegl{e AoKaBbIBaeT IIpOTIIBotrOJlo?fiHoe:-- ;i;iii"*, 1v',ifr. (B) u^e OM[I, a arnrunraryfla 17-cyrounoft BorIEbr OMII
,rrelrra"i 6rr c repuoAoM or(oJro ro[a; r. e. raI(r{ME 6uer.nr,Nrn B lrptrlqutre'
Morr(Eo 6nro 6n o6iscurtr rorqAenne MoAyJI.fi OMII (lH l, putc.5, e), no'
HeJrBBfi o6tscsr,rrE ro4uuur,rft xoA caMoro OMII (c yqeroM BHaIta u BoJItrqtrEbI,'

pfrc. 3, e);' 6) 6v6nnr Saau Z7-cyrotnofr.Iqqrg (uaparcerp V (Q-r.--(3)lMoryrrrptrBecrm
Jrumb R rrearaqrrreJruloil, ueree 0,01 Ic, nto4y;rxqulr OMfI;

r) adaloruqHbre 6raeHl[fl AoJrrrffibl 6rrlu 6rr trpofiBJlflrb_oI] Ea Apyrtrx tre--

pr,rogax, b'qacruoortr Ha llatr6oJlee sHaTIIIMoM lleptroAe Z7!421 noroprrft slte-
irr. ZgglS [oJr?fie, 6rrn 6r,r trptrBocrg R 6ue'ufiM c trepuonoM 7,24t.; trocJleA-

nzft orcytcrByer B ctrer(rpe nnoqnocrra OMfI (cu. pyc. 4).: fu*d* o6paaorvr, IroEBJreEtre treptroAtrrl,oc'.w -L t. Ee y,aQrcfi o6sso-
]rgrb Eu BJItr.EEIISM cRBalI(EoCTtr ua6nrc4euuft, Etr C]trepuoarqreft AByx pefiyp-
pegrgbrx. uepuoAoB s o6lacrt -27 -29 cyr' E IIoorOMy oso nollgtgo paocMar-
-punarrca nin pealrnoe .flBJleHtre OMII.' -$"a".""r 

Onln ycpeAggJrtrcb Ba BpeMfi oAEoro coJ.rgesgoro o6opora (tou-
'Eee, Ba 28 Cyr), qrg trOI(JIIoqaeT BaBllctrMocTb Or reflu6rpa{uueCnOfr AOJITOTBI-

flocnorrry eoinnqg trptr ra6oM arraJltrse B trpllgqtrtre. Mo)ItEo cquTarb qtrJIEEA-

prrrecnu crMMeTp[qEbIM r[ Ee_BpaqaIoqqMc.E, To Ha6JIroAaeMoe.cucTeMaTuqec-'

rtoe ua*euenue Cpe4nero (aa 28 cyt). OMfI gonmpo 6rrrr BBTBBaHg trfitr EBMS-

EeEueM TTOJIOTI(oEIIfl Seunlr B reJluo[eurpraueCnOfi CtrCTeMe RoOpAtrEaT (r. e..

nBMerIeHIle OMII c reJltromtrporoft q), rrJItr BpeMeunrirruu {ryxryaqtrEMu CaMoIo"

OMTI.
O4raro reJluomfipotllufi a{{enr HaI{ trcroqEl[I( roAEItEoft uepro,quqgocrr{

OMII ornepraercrl I{B-Ba EeBoBMo}r(EocrI{ ,o65ffcnrTb c ero IIoMoqbIo aMtrJltr-

r*t(-O;f lri ;rr*;""* Onln (cu. t12l); HpoMe roro,,Me)r(Av xoAoM !Y,II
u qecrB sHaqtrreJrbHoe pa3iltrqr4e no {aae (upnrvrepuo Ea 50o, cM. tr. Snllzl).
Oco6engo cr{JlbHoe IrpoTlrBopequo c ra6rloAelltrfiMtr BoBrIuHaeT trpr fiotrblTne

o6sscsfirr raaMeg'ehuerr,f g (t 7",25) IoAI,IqEyIo BoJIEy a6conrorsoft Eatrpgrl(eg-

Bpelreun6e uaileueuue caMoro OMII c rreptrogo]t{ oItoJIo o4lroro ro[a upe[-
cTaBJIfleTcfl MaJloBepofiTllrrlr (a atou cfiyqae troTpe6oBaJloor 6rr [orryg1trTb, ETo'

MarHuTHbIft IroTor( r nonaprrrx paftonax Coruqa tanrfie [aMeu.EeTofi, EO B npo-
runo{aae C EuAI(OmtrpoTIrbIM troronoM' qro [ollrfi1rg CJIeAoBarb trg yOJIgBUE

rocrd.sncrsa cyMMapuoro Marrrltrroro IroToHa; BecbMa upo6uemaruEnbrMrr

Arroprr'cnurar6t 6Onee upraeuneuoft rnuoreay, B ItOTopOft roAarlgblfi xOA

OMn cisarreaerc.E c BoBMolnuoft actrMMerpueft rno6amsoro MarEtrTuoro
uota Coluqa B rrgepqrdaJrbgoM (ornocurentno areBg) trpocrpagcrBe. flptr-ra*
;;t ,;;;];p;u 6yter pertrcrpr'rpoBarbc' roruq,a.E treptroAr=Eocrr oMIr
B6JIgACTBI,IS IIBMeHeIII{.fl reJltroqeErprqegnoft AoJIrorbI 3e*ur1. 3aueruU,, oA-

Ilano, 'qTo xoTfi TaI(Oe IIpeArIoJIoX(eEIle u trMeeT IIpaBo IIa CyqecTBoBaEUe B paM-

r(ax BeAyqerocs cefiqac o6cyrx4eHtr.tr B^orrpooa o cBfl8tr aRTEBEOCTtr O AIIHa-
uurcoft conrre.rsoft crdcroMrr (crvr. o6aop 1241), Wts. oltoErrareJrbubrx BbrBoAoB Ee-

o6xogurrlrr AotroJlrrr{refibrrbre Aarrubre o KpytrrroMacmra6ntrx Marur4rEbrx lroJrrrr
m OMII Coruqa.
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Ilpe4ctanrer66 npofrunu rpr4trrrera He I X,10830 A, uolryueuubre tro Ea6JrroAeEtrEM o
tEoBofr lrE{paxpouarfiqechoft nnesroft. Bnrconoe paapertreuue AoraJreft Ea Arrcne Courqa upu
RopoTRtrx oKctro3trqtrEx troBBoJItrJIo yToqEr4Tb trpo6uJlb ItIIEfr]o', Hamr ualrepeErrE fiaroT AJrE
"q,eErpa coJrEeqEoro Atrcna rrrrEalo 6onee rny6or!$ (Ro:a, l2/$ uyBRyro (L?vr,,= 0,55 A)
tro cpaBEeEEIo c ApyrtrME I{ccJIeAoBaEuEME. B clleRrpax Ee$oropbrx {ameuon i'[y6zua nr-
EqE Aoor4raet 50 o/s ot EotrpepElBEoro iuertpa. flpo{rarn Jrr(Er{E EctroJrBByrorcflj AJIE oqeE-
rfttr {IIBEsecKrrx [apaMerpoB xpoMoc&epbr.

SPECTRAL OBSERVATIONS OF THE SUN WITH HIGH SPEEDT INFRARED
.FILM. He I1,10830 A LINE, by Z. A. Scherbriltoua, A, G. Scherbakou, B. I. Shapiro,
A, s, Eeinrnan,-.The improved'profiles of He I line triplet were obtained using now
'high speed infrared'film. At shori exposures the observaiions provideal high resoiution
'of the solar disk. It is shown that in contrast to tho pretious observations,,He I lino is
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deeper (Rox12o/fi and narrover (L?',,,=0.55 A) in the vicinity of the disk center.
In some laculac the central depth oi 10830 ccmponcnt rises by 50% oI continuum. Some
chromospheric parameters with respect to the main features oI He I profiles are discus-
sed.

llrisil"s He I 110830 A o6paayercfl r,p!4 trepexoAe 23Sr- 2'oPl1.o r. cocror._T'
tra rpex KoMrroEesroo c qauuaurr BoJrH-1.0830,341; 10q30,250 z 10829,081 A.
,[og-rrauuux noMuoueura paaAeJreHbr roJrbno sa 0,09 A r uoarouy cJruBarorcs-
B'oAny Jrur{trro 10830,3 A, ua paccrosuutr 1,2 A or noropoft ua6nro4aercr.
ctryrHrra 10829 A. a{SenruBEoe orHomeEtre Brraqettfr. gl AByx Btr[uMbrx-KoM--
EorrerrroB cocraBJr.Eer 8 : {. Eue s 1934 r. Era JII,IHur 6uua o6uap}xeHar
B crrer(rpe Gonuqa Ea6nonaur,r [1] xan cua6ag gu{{ysuar' Ir:zfrIlfi rrornou,euufi..
Buocre4cra[r[ oua He paB trprrBJrer(aJla BHuMaHtre trccJleAoBareuefi. B trocJreA--
Eue rogbr B pfl[e pa6or 12-51 aouryp Jru;rvru ldayqaJrc.ff {oroauentptrqecxuMu.
MerolaMu, oArraxo Bce artr ua6urogenrg 6itnu, BbItroJIEeEbr Irpu lreBblcor(oM.
paBpemeuuu gerarefi Ha Atrcae Couuqa tr. o 6oJlbmtrMtr al(ctroauqusMu. [eur'
uamefi pa6orrr Bar(Jrroqaercrr B uccJreAoBaul[tr upo{una Jlurruu c Bhrcoftul\&
up eirreunrirrvr E II p o cTp aEcrB eHIrbrM p a Bp emeEueM.

. Ha6rlrc[erurs

' Cuerrprr [eranefi coJluequoro flucra o Atrctrepctrefr 0,83 A/rtrr,r uohyueuur
r o6racru.nunuu He I f10830 sa rerecroue ECT-2.Itprrucxofr actpo{uauue-
cnofi o6cepBaropuu (guarrrerp rJraBEoro Bepxana 45 cirt). ,{uarraerp Eao6pame:
urr Coaufia Ea u,eJru ctrerrporpa$a 6un paBeu 196 rvrrrn. Illupuua rq,eJrr cocraB-
uxua 0,05 MM, qro coorBerorBoBaJlo yrJIoBoMy paBpeueguro Ea Aucre 0",5.
Oueazguo, qro c raHoft rq,eJlrro peaJlbrroe paaperllextro Aeraneft otrpe4en.Enocb
ftaqecrBoM uao6paxenfifl v., Bepoflruo, 6brJlo Ee fiyqfle 2". (Dororpa{uporaure
ctrearpoB trpouaBo[rrJrocb Ea BblcgnorryBctszreilruqft uu{paxpouatusecfioft
rrJreuxe III-10608, paapa6orauuofr s loCHllllxrufroroupoexte. flo AaEEbIla
Supurr, trJreEHa uMeer cne[yroq,ue uoxaaatelru

1, Marcuuylr cuentpaurroft syBcrBurelrbnocru - tO 600 A
2. CnerouyncrBtrreJrrEocrb aa cnero{rurrpou I(C-14 .(uo nprreputo D:

:0,85 * Do) - 30 eg. IOCT
3. Itoa{(puquenr r(ourpacraoc'tt y - 7,4
4. Iluorsocrr nyatru Dx-0,22

flpe4naprreJrbHDre uctrbrraurr.fl o6pasqon trJrerru, IrpoBe[eHHbIe r ltpuu..
cnoft o6cepBaropuu, troArBepAIrJII,I ee Bbrcofiue ceuctrToMerpuqecnue tsofiaoa-
tenr. flo qyBcrBlrreilbuocrtr tr'ypoBHro ByaJrr trJIeHHa rrpeBocxogur ryq[trs
o6paeqrr MrpoBbrx crau[aproB AJrfl Eroro crrerrpaJlbuoro Alrarlaaosa. lla oubr-.
ra pa6orrr c uu{paxpoMarqqecftuMrr aMyJlbcuflruu {uprvru Kodak (CIIIA) cnegy_-
er, qro trJreHKa 14-10608 trpenocxoAlrr tro qyBcrBureJrbr{ocrtr uaacruuxu IZ.
(gra eroro lr(e cler(rpaJrbuoro 4uauasona) Ee Meree selvr s 100 pqq tr cpaBstrMa-
o uracrnnmarvrn IN (uynctrutetbuBlMtr s o6flacru oH.oJIo 8000 A).
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fueuxa 7I-10608 ne Hylr(Aaercfl
:n npeABaprrrersnofi urtrepceHcr46wtu_
.Baqr{r{, trpocra n o6parleuurr r.r Mo}Ker
..iluerr ur,rpoxoe trprrMeHeurre B crren--Tpocnorrrrrr Coruqa r{ BBeBA, oco6en-
.Eo B rBbrcoxoAracuepclronnofi cnen_
Tpocxotrr{r{ Coruqa.

.(anur,re o ua6,rrogeur4.Ex rrpr{BeAe-
srr s ra6r. t ra noxasauu ua plac. 1.

Ha prac. 1 nolorxeuraerqe.rru raao6-
pa)fieHo qepEhIMU IOJIOCI(aMI/I, AJITIHa
r(oropbrx Aocrr{raer 0,15 .Ro rr xapaH_
Tepr4Byef Bbrcory rLeJrr{, n116paunofi
upu na6,rroAeur{.flx. flpra 4alruefiueft.{oromerpusecxofi o6pa6orxe Ha r(a)fi-
noM ctrer(Tpe npoBoAr{Jrocb rrecHoJrbKo
pa3pe3oB nr,rcoroft 0,2 rrlr, qro coor_
BercrBoBarro yrJroBoMy pa3pe]-ue-
frfryt 2".

Pac, _1. flonoxcerue ua6.ruo4anrIuxc.E Ae_ra.reri ua 4rcne Conuqa

Peaylnraru ua6nrogenufi
ocnoaurr.e. pe,yJrbrarbr Earurrx ua6rm4eurafi upegcraurerrbr rra puc. 2_6'n s ra6r. 2. B cro.rr6qax ra6rlrqrr AJrfi r(alr{Aoro paspesa n; trpr{BefleHrr uposu-

-Jru Jru*r.vt B cuer(rpax scex Ea6[roAaBmr,rxc.E 4eiarefi. Ha pr,rc. 3r6;;p;;;;pactroJro,oeur'rr upo{u.reri cnepxy Brrr.rs coorBercrByer rouepalr p&3pe30B ,,;ue ra6r. 2. IlpoSurz 6rrnu uoirpoeHbr cJreAyrq^ oOpuror. no ilil;;;;solH 6EUrU o[^p^en^eJleHr-r paccTo.rrHu,s rrsMeper{Hbrx TOqeH OT qeHrpa rJlaBrroronoMtroueHra 10830 A (a anrcrpeuax).
flo mHane r.rrrrer{crrBHocrefi-6srnu ,rreperr", rny6uurr nuIiufr..R1 ra Bbrpaxe_IIbI B IIPOI{EHTAX OT I4IITEHCI{B}IOCTI{ JIOK JIbIIOTO HOIITIIHYYMU. NO'Ofi'",,.'netrpephrBrroro ctre*rp.r_6I{o^^glpeAeJrer]9 

iB^^c-ner(rpaJr},HoM [uatra,o'e, rrepe-.apbrBaroqeM rrrrHrru Si I l,10BZ7 u HrO ilgqp?.Io.rryuenuu. 
"po{rm Oii*.[ctrpaBJreHrr aa 6.rren4rlrpoBaur{e nviuw 10829 A 

" lrr""oroJrrroBbrM npbrJroM'JrrrEr{rr si I cre4yrcrqulr o6paaoilr. cszras Jrr.rrrrro si'rrn*rlrpuvnoft, Mbr npo_BeJrI4 sepHaJIr'Hoe oro6paxreurae ee Hoporr(oBoJIrroBoro neeiren4rapoBagrroro
.KpbrJra B AJrr{rrrroBoJrEoByro cropoEy. flpu arou ourro ooryneHo xopomee co_'rJracl{e Me]r{Ay BHyrpeHrrr4Mr.r qacr-EMU AJTI4HHOBOJIIIOBOTo il orpa}fieEEOrOnpr,rJrleB. B HanrAoft ros*e r.ra rrv6r.rurr 6nen4r,r si+ 6;;nu r.ry6ruy orpa_?rre'rroro npbrrra Si. flo.rryueuuurft npo{u,rb ,r.Htryr t082g He f-a;;;;&;;;_
'neJrerr Ea r4lrreHcr4Brrocr6 Kpbra [rr4Lrurt4 Si I.3ror cuoco6 [2] goorarougo roqe11rr otrpaB,qaE, Tar( Har( iltrt]dufr He I sosHuHaeT B XpOlrocsepe,-TorAa r(aH Hpr,rJrbfi.lrptlut4tt Si I SopuupyTorcfi Ha ypoBHe {orocseprr. 

--r -rv' r

upeAHeHBaAparl4qHafl ornr,r6xa ro.TIvqeHHbrx orAeJrblrbrx anaseHlaft uy6uurr., .,'--...-'- 
-w,t,u 

]re lpeBocxogur 2%_w.onpegdrrnr..rru* no Sorolrerprauecxofr o6pa_.6or*e {oroc{^epnoft ,ruulrn_Fe I, cparun,ofi no rry6lril-c-,rrret He I.
-- Ha p-uc. 2 trona,arra {ororpa{ua 

-crefirpa 
saxena 2 s o6racr u trunufr.He I u Pr, ua noropoft 

"oiro-o'riu"i o6a ;;;r;..;;; iin^, rerux. flqporJraBrroro noMtror{e'ra tror{a,brBaer qer*yro- crpy*rypy, ,,posBJr.Erorqyrcc.s
'B BIr[e yBJIoB c cr'IJrbHbIM rlo",rolqe,rreu. O6pan1ie, ira" ce6s nunuaHrre ror,{a*r, uro no4o6ua.E crpyr(rypa B .EApe rogopo&roft orrr rpl-opocremrrBaerc.ff:Buasr4rerbuo cna6ee. Ha oro* xe pucyrxe [oHaBaH-a {or,orpa{nx ;;;;;'cor,esHoro ru*6a, B r(oropoM rrrr*roirorlrrr* H" J'"6prroq"r B mr,por(yrc.aMr{ccr{ro na4 rlrm6olr --r --.

I{eurp Arrcfta. flpo{u.rrlr ilvHtrn reJrr4.rr, rrocrpoeH,bre no paBpeBaM B r{e-'uocpe4crneuuoft ox_pecrHocrr,r r{eHTpa cor,es,Oro Arrc*a, trprlrBeAer{br Hapr,rc. 3 . .fI o s arrnuu 
l_191yo"" r,ft 

' 

prs;- urr9 p9p (narp iiii, iZ: iii ;;;;,qlro {e HrpaJrb}rafl r.rry6uua xornrnonen.ra 10g30_ A , ,{urrriu HeBosMytrleHrrorofluc*a cocraBJr.Eer or(oJro 6%. IIo Harrrr.rM ua6.rrro4eura"*- rry6rrr, ";;;;;;;ItoMtroHerrra Jrrrrrrdr{ Men.flerc.fl B npegeJrax or 6 go tgrl, i"peA""" lirtli-iii_.{rr{reJr brro trpeBocxo[rrr cpeArrexBaAparr.rqgyro orun6xy 
".uO-oilg.ort. 

Orsome_
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Erre qerrrpaJrbHbrx ury6rrH r(oMrroHerrr r : fiilu6" (10830)/.Ril"6n (10829)

Merr.Eerc.fl B trpeAeJrax or 3,3 go 6,0 upll cpeAIIeIvI SHarreHu[ 4,l ,:qIrO YAOBJIeTBO-

prlreJrblro corJracyercfl c AaHHbrMr{ Apyrux aBropoB 3,3-4,6 l2-4). flocne4-

Hee O6CTOflTeJILCTBO BIIarIl{TeJIL[O yMeIIbIUaeT BepO.ETHOCTL CIICTeMaTI'lqeCXOft'

o rnl4 6 nI{ B olrp eAeJr er'Ir'rr{ rJry 6 rrrlbr Jr r4IlI'II4'

flonyrunpuna rJraBrlOfO r(olrrroHer{Ta rrsNleH.fIeTc.E B npe[eJIax oT 0,40

Ao 0,64? ao 
"puUrnr4M 

Br1arreHuer\,r 0,55 A. pru B11arregufl cr4crerlarl'lqecgrl HIIE(6

rrsBecrHDrx Ao cr{x ilop sHarleHuft rorylxu pltH 0,74-l'02 A [2, 3, 6]'--"-i;;, 
obpaao*, Harxfl r.rBMeperrr4rr [aror Jr,IIII,II. 6o;ree rry6oHyro r4 yBr(yrc

tro cpaBHelrr{Io c ApyruMr{ pa6oraMr.r. fIpoaHalLISItpyeNI BoslvIOiI{}IbIe [pItrIlHbI
TaKOro pacxolr{Aelrrrfi .

1. @ororen[orpaMNlbr 3a 6.08.1980 r. ue IloHaslilBalor npucyrcrB]Ifl aItrIIB-

Hoii o6ilacTu s6rr.ri[ qerrrpa coJrHeqHoro Ar4CKa, o[HaHo Ara o6Jraorb ]torJra

oHasarr,c.E Bo3llyll\eHHofi , iraupr'tuep, ilpncyrcrBrler{ saHena'
2. Itar oTMesaercfl B [2], flposuJrb JII{[II{I{ IIO}I{eT rI]vIeTb 3HaquTelbHble

$ry"ryuqrr c oa3ofi coJrrreqr.rofi aHrr4Brrocrll. Flanrlr Ha6IIOAeHII.8 orIIocflrc'a

H ncpuoAy rrax('ItxrtMa aHrI'{Bnocn4 (4}'i, (10830),.-r9'55 A)' ua6rrop'errtrn

s l2l nl,rloilHeltlr Ha lrxcxoAnuleii draac (li'1, =- 9i! p, a Ha6rrc[eH]trl B [6]

ooorBercrByror NrrruuMyrry artrr'rRrrocrlr (AX'7, : 1,OZ A)'
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3. Ae flrep u up' [2] orMeqaror, sro r4HreHcr,Brrocrr, Irrt'.,t4r.r ee rroJrymrrpr^-
5,4 uo[Y] r4Merr, crrJrbHbre trpocTparrcrBerr]rrre {;ryrtyaqur,r. ,(rnr,roeaHeJrJlrr rrXonr [4] uoxaaa,rrr, qro rny6uui IruHV.m ugroe 6"olume'rru ,puorqux cytrep-
rrparryJr, seM B r{eHrpax cytreprpaHyl. llo Drr4M r4sMepeurxrrrrry6v:f,anviriir.
iHa rpaHr{qax cytreprpaHyJr [ocrtrraer 150/0. B ra6n. 3 upe4cranneHbr trpo[oJr-
Htr4reJrbHocrtr 3ncrro3r,rquft u paalrepu rqe;reft (upune[enubre H Ar,lcHy colruqa),
-rrpI4Mer{flBrIrI4eC.E pasHbrMlI aBTOpaMr4 [pr4 cfier(TpaJrbr{brx I4ccJreAOBarrr4flx.
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Puc. 2. <Dororpa{uu cuenrpon Cornqa I oOrrtitt f0 800 u 10 900 A

o,-fluEuflIIeInrbareue2,6-ao[opoAHasJraHIrfiP?BOalieue2,e-nJ.rlldfl.HeIIIaJII{M6e

lla aroft ra6nuqrr cJleAyer, uro ruy6ona.E tr yBfiaf lll1flvlfl trorJlolU,eEuflr-
trOltyqeuua.E EaMtr, MOII(er 6rrrr CtegCrBtreM BIICOftOTO BpeMeuu6rg r rrpoorparl:
oTBeHEOTO paBpemerrtrfi .

Jlrru6. Ha6nronenu ff. Jtunrrfr. reJrtrs Ha Jrr(M6e BbItroJIIreHbr c Bbrcoaofi qeJIbK>'

(crtr. prc. 1), xoropaa troBBoJII{JIa,trpoagaJltrstrpoBarb .upo{unr Jluutrtr trpu
paBEbIx BHaIIeIItrEx cos 0. Ha !nc, 4 troHaBaHbI tpu upo{rnfi ilfrlautv', CoorBer-
irryroqr* cos 0 : 0',27;0,4.4 u 0,08. Jluru.a rny6onar rr m,por(as. flouy-
iltrpuga J;nr;frya paoreT trO Mepe upu6lrrarHentrE H iluM6y, a .E[po llEg,frvl troUIO-
IU,eEIrrI trOCTetreI{IIO BaJItrBaeTC.E A:lIuoCfrpfr.1 ItOTOparI [epeXOAIIT B IIOJIEOCTbIO'

aMtrcctrouubrfi muponuft r(ouTyp HaA iluM6oM, TaI( ff(e I(aI( Ero uMeeT MecTo AJIfl-

Apyrfix cuJlblrbrx r,un:ufr., Tanux_, KaH H*, H u K u 4p.- (Daxenrr. flpo{rru rrnrtnft He I s ctrenrpax qerbrpex Qarenor troxaaalrhri

Ea ptrc. 5. fita xamgoft {axemuoft o6ilacrlr {ororvretpl4qecfttre paapeBbr 6unr.
npoBeleEbr fiaH AJI.fi yBJIOB C CtrJIbHbIM IIOIJIOq,eHIIeM, raH u Merl([y IIuMu.
I{eurpanruas rily6rura HoMtrorrerrra 4.0830 A ucusrtrrsaer BuaqtrreJlbubre fioJle--

larrns or paapeaa r( paapeay. Cpe4uue BHarIeHu.E RHu6" (10830) Agf $areToP
1.r214.lle trpeBrlmaror 30%,, qro corJlacyerc.E c peByJlbranaMr fIaMObI lbl'.
1roryqegublMtr AJI.tr Eecl(oJlblttrx {arennuux o6racteft (<31%). Cpeguxn rny*
6uni runru y {anena 5 oxoro 40% u B orEeJIbHbIx pa3peBax [ocrulael
470/0. Tu* *u* ,"" {axetrr ua6nro4-qnucB rTptr 6ruerri BgaseHtr.fix..cos 0'
To, II9-BIIAI(MSMy, 6ouiruaa ruy6rna Jrylqtfi15 n {axeao 5 ue cpaaa11a c eSSenta-
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Puc. 5. f(ourypn lrznr.ru He I r {ane.nrnr,rx o6na-
CT.EX

o - SaHor 7, 6 - 6aHeu 2,
6 - oaHeJI 4, e - SaHen b

/4f
a,1.rfr

-/,, - r,c

-16 -r,8

no4u"
A)", fr

/ 48.
A)v, A

MU trOTEMIIEHI,I'I H I(PArc, A ONPEAE,,,'E,CN {UAVUECHI,IMI,I YCJIOBI,IflMIT, OTTUSAIO-qr{Mr{c,rr or yclonraft B ocraJrbur,rx {axerax,
flonyruraprana L1",1, (10880) raxxre r.ctrbrrr,rBaer B,asureJrb,bre Bapr{aqrrvBrryrpr4 xant[0ft $anenruofi o6racru. Benr,rsuua a1,,7,, ycpefiHe]rHafl IIo BceM

$axe,ran, paBHa 0,72 A. IIo ua6.rro4eHr4.rrM Urro", fHf "if,,;:0,7 =-br8'X:Otnoureurae qerrrpaJr'Ilbrx rny6rau AByx noMnoHeHToB r xone6netcfl B md-
f"i1i-:ryI3_11i:^T"axo cpernee BlraqeHr{e r no {axena*r 2,4, 5 pau.ro412 lr He orrr4saerc.E or B'aseHrrn 4al g,.n rglrrpa coJr,er{Horo Ar{c*a, a rar{Hteor Berusz,.' 4 -r 1,.uo.ryueuuofi Han6ofi t5l n-rs p"g" +;;,.;rrunx o6.nacreft.or.nra.raerc.E nnrur {aHei l, y r,oropo"o r : 6 coorBercrByer 6orruofiupo_
SparrHocTl{ IaSa B qacToTax JrtL]dItIt teilttfl,

Suuccraounr,re Jlrrur{rr. Ha pnc. 6 uoxaaaur,r npo{unu BMr4ccr4o,r{r,rx rranr,rft.Hpunaa 7 coorsercrBver Ho'rypy rr,rHhtr.H" I ;;;;;;;;;;;"" 700 xrr.r nasnrau6on. flo.rrymupuna ,rourorreirra 10880 A pr;;u-l,ib*i;B ABa c rrorroBr{_uofi paaa [peBbrrtraer ee troJrymrrpr{Hy B r{e,rpe coilHes,oro [r4c*a. o;p;;;-
JII4TL,qocTaTosHo ToqHo oTHotrfelrl{e qerlTpaJIbI'IbIx I4HTeHcl{Bnocrefi *oonrr6rao-ToB Tpy[Ho r'rB-3a trepeHpblTr{rr r{x rluponrrx Kp},rJrbeB. Iloerouy Mr,r BbrqrrcJlr{-

Pttc. 4. Hourypn nfiur,rur He I ra trrrl6e

-d6 -4r 0 4r .
A2v, A
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-nrr rrr{ingr,.Ift upegeil orHoIIIeHI,LrI r } 3,7, ,[,rxonaue;r,nu u Xolrl [4] coO6rqaror

Berr.rsuuy r : 3'3 AJLtr Bbrcorr,I t7-0-0 xu HaA JTI'IM6oN{'

IIpo,[ullr eM,,cc;ou,brx rrtttrwft FIe I s cre*.rpax rpory6epaHLIeB I'rByqaJlrcb

purr", fan46eprou-Xanceuolr [71. ,(tn cpaBIleHr{-E xapaxrepl{crl'rr( -3MI4ccIltrI
[i" i 

"uU 
,1116o, ]rbr trpr.rBoAun npo{u;ri mtuam B crefirpe trpory6epaHlla,

oonyn"#urfi no paapesy,-rpoxoA.EIrl,eMy qepeB callbrfi apxuft yBeJr' flapaMerpbr

opo,frru, L?v,1, :0,62 A, r : 5'

O6cyxgeuue PeBYJIbraroB

Ha6;rrcgaenoe orrrorreHre 
",ry6uH 

r(oMrlo,e,roB t : fifu6" (10830)1fifr'6"

(10829) no BceMy Ar4cny 6nlrsxo H BeJrtrqr{He 4!. 1 fi orrrsaercE or sHaqeHI',Ifi

.i : B,'cooruur"ruyrorlelo orrurlecxll roHI(oMy raay. C 4pyrofi cropoHt'I' BeJII{-

uuna fi',ju6'(10830) Ha ArrcHe rleBeJrrrl{a (6-18%) r,r Aa}I{e n SaHenax (aa uc-

,,ror"rirr*, B; rr" tip"utuaer 30%' 31o n cBoro oqepe[E' yr(aabrBaer r'raue6onr'-
, UrOe qrtoilO UOuOqaroql{\ aToMoB. IIpOrUSOpeq[e Moixuo ycrpaHl{rb, eCJII{

rrpeArroJroirir,rrb, qTo rrtl]F-!\fr He I o6paayercfl B IIeHOropbIx crpyl(rypHllxHeOA-

,rbpo4rroarrx. BrrpanreHr{e AJrf ",ry6u,r,I 
ilLl*rtr4 Mo}nIIo upeAcraBlrrb B BIrAe

RHu6" (to83o) : afio (to83o)'

rh: ro (10829) [5e-(^^/^rDr
, o --(Al,+0,0g1)'/Ah2n r

toa -T

--

(r)

rAe MHo?firrreJrb ll ecTb AoJIf trJrorqaAr4 Ar{CHA, n xoto_poft o6paayerca LltrH.v:fl.
- Ueoq"opoA,bre crpynrypbr B ,ur*t,.'yrHe I 6rr.lra o6uapyxenbr rra ctre*rpo-

".rro"pu*ronax 
tB-10; ift.'4e flrep ll gp. I2l oro?r(AecrBrrflor rreoAlropoAlrocrb

"poroa4tpu, 
B IIttITilrt He I Co CtrI4ItyJIaMI{. OnU trpeAtrOJIaIaIOT' qro lItt]JI'jt'fr'

reJrrr.tr BoBHr.r1aer B rolr11rrx crpyltrypax (11rna curxy,l) c oguuaxoBoft otrrflqe-

cxoft tonrqrHoft r reMreparypoft noa6yx4eulan' CpepaMe?r(Ay cnl4r(yJlaMrr Ire

BHocr{T BHJraAa n {opunposaHlle JItTHI'Ir4'-- -oq.rrr* 
6"r"*.'*rr'yrrou6 s o6Iacru {oprvrupona]g]t4fl. IIvI:r^]trLL. flpemAe

ueu o6cyx,iguru rrro4*p*"y1g xpouoc{epy, ocraH-oBtrMcfi B trepBoM-upu6nu-

)r(eHtrr{ ,.a oArropoA"ot ,ol*, xpooloc$epiI tuua III,apq,ollJlbAa-ITIJT-ctepa.
BoCuonrayeMo.E MeToAoM Teop,elu4qeoKoro aIlaJII4Sa' trpeAJIOlI(eHurrU Halr6Oft

tr5], a raxxte ge flreporr.r ra 4p. [2], troaroMy salrrrureM. roJr],Ro oglroBr{bre coorlro-

;;;". B MoAerrr{ illurpq-rrsga-Illyctepa upo{urb (xpoMoc{epuofi> nr-
Irr{rr, Br,rpaEteHr{r,rft n rty6uuax oT I(OIITIIIIyyMa, otrI{CLIBaeTCg ypaBIleEIIeM

.R1(o):aryHrq:(r -,-',r [1 - +-fi:"61 
'l 

,

r4e 1o (0, 0) - r{HreHcr4BrloCrs {orocsepHoro HoIITI{Hyy}Ia Ha IJII{He BoJIHbI

tbbgg'ri igf ,l^ (O) - r{HrerrcrrBrrocrb JrIdHr{I{ Ha AJrr{He BoJrllbr }'wBn(To66) -
rrrrrerrcr.rBrrocrb qepHoro reJla trplr reN{IIepaType 7oo16. BeunquHa TI - OtrTI{-

qecl(afl roJrlr{IrHa xpoltocseplr s ru'{ult Ha AJrlIHe sonHlr ?u'

Eclll upe^uondrxr,rrr, qro JIr{Hr{fi ylnrrp.flerc' T.ITJI,BLTMI'r r'r typ6ylenr}Ir'rNM

.rIBtrrFieHIIAMr[, TO

,-{At+r,zoo)'/lf3,r, (3)\-r-
10829

(2)

10830,3

rge Al, : x _ 10830,341 .EBJIgeTc.E paCcToflHI{eM B aI-IfcTpeNIax oT qellTpa

ca'roto cr,rJlE,Hoto noNrtroHegTa rpr4trJrera, rrJleHbr 0,09^t r L,260 - paccroflHlr'rl

(u uti""tp"rtax) rter+tgy Ko^{rr^olrellraMrl rpr{rlJrera, A}'p - AotrJlepoBc*a's [Ir{-
pr{Ha B aHrcrpeMax ,'io ltOaZe) - ouruuec*afr roJrIr{I{Ha xpoMoc{epbr B IIeI,r-

pe cna6oro KoxftrolreHTa.

ts (10829) + {#{ 
+_ + f ( -r-trvlk?noao)y'y'1's.

(4)

34ecr crrJra ocqr{JrJrflropa I : 0,60 trprrrr'rlra corJracuo Itt]' {aHtop 1/' 
- or-

Irolre,r{e crarrrcrr4qecnoro Beca tro[yponux 3Pl r( Becy-Bcero y-poBlrfl 3P0,

qJrerl B crto6nax yalrrbrBaer Br'rrrylr(AeEEoe r4sJlyqeHr'te ra N'"s - o6uee qucJro

126
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, 4+ 4d cos

noa6yxAennbrx aroMoB B cocro.EHr4U23S, CoAep?fiarr{rrxcrr B cror6qe Ha fiyqe
Bperrr{fi c ceqeHr{eM I cuP.

c norroulsro ypanueuzft (\ n $) Molr{Ho roryqr.rrb onrrqecnyro roJrrrtrrr*y
B rlelrTpe rJraBHoIo KoMtroHerrTa

Puc. 6. I(ouryprr etrr,rcci,rourrbrx nunrai.r [Ie I
.7 - oMnccr.rfl HaE JraM6oiu, 2 - nporyoepaEeq

Ptr9. 7. Cpanueure reoperr.rqecfir,rx npo{n-
4git n4uulr I-Ie I, rnunclenrlbrx rro {oprry,rau(2)-(6) (cnrorrria.n rrlrrra) c na6;iro4bur.raulr(rourrn)' Z0
Bnepxy - $aHer 5, paBpoa 2; BHtrBy - qenrp Er.rc-
I{a, pa3pe8 1. HoMepa pa3peBoB coorBercrByror
ra6,r. 2

/2
Puc. 8. Sasucnl\rocro ra.yccoBcxoro napa-
Merpa cxopocrrr fo or cos 0
CBerrr,re fipyH{rru - Harrjr{ rr3MepeHr,rfi. }tpecrnrlr 

-larrHbre [e flrepa u uF. [2J. -{epuuit Hpyxon 
- uco 4

BaBr{czMbre r,rBMepeHrrfl Tang6epra-Xalrcena IZ] lr
,[muooanennu lr Xouta [4]

a:

r0 ({0830) - Bro (10829) : 3,{ . 10-,, -^f (l - ,-nuttrDoao) 1y'z,s.
AAD

oruorueura e rIeHTp aJrlHr,rx 
".,ry6l,rg 

RoMtror{ errroB orrp eAeJrr{Tc-rr RaK

nia!.{1toa:oy j-e-8r(1082e)

nfrauJr(10829) 1-r-'ru(rou2e)

(5)

(6)

(7)

fiHa6n,

[r4cr(a

,i"27

Taxulr o6paBoM, r,ra lra6JrroAaeMbrx Bnaqe:rruft r Mr,I MorfieM Jrerl{o otrpeAe-
JII{Tb OIITI4qECI(I{E TOJIIIII{IIbI B IIEHTPE O6OUX I(OMtrOHEHTON. VPANUEUU.fi (2)
u (3) 4arot BoBMo)r{Eocrb otrpeAeJrr4rr AotrJrepoBcnyrc rrr4prrgy rro r.r3MepeHr{.flM
troJlyr[[prrHbr rJIaBHoro r(oMtroHeHra I{ troilyqeEHbrM BHarreHutrM- To (10830).
Toqnoc*, ,,prr,.sroro upu6rraxeu[.8 r{J]Jrrocrpr{pyerc.E Ha pr4c. 7, si rioropoii
CPABHI4BAMTC,E HA6JIIOAAEMI,IE rl TE.OPETI4uECHI{E HOHTYPEI JII,IHI4II fEJIIIfl AJI'I
AByX yqacrnoB coilHeqHoro,qrloHa. Xopomo Br{Ar10, qro [peAtroilo]r{eHr,re o Aotr-
JrepoBcKoM yllrlrpeHr{rr JruH,trrrt He .EBJIflerc.E AocraroqHr,rM, TaH xax na6rlogae- ,

Mr,re r(oHTypr,r r{Meror 6o.rree rnr4rporr{e r(pbrJrr,.E, qeM reoperr4sec1r4e, Ero yxaarr-
Baer IIa cytrIecrBoBaHr{e [orroJrHr{TeJrbHr,rx MexaHr4SMOB ymr,rpeHr{fl Jrv:FI%lV..

flapauerp a' xapar{repuayroquft crerreHb HeoA,opol,ocrr4 xpoMoc{eprr,
otrpeAeJrr{rc.E rra ypaBHeuraft (t) v (2):

Rfaorr (10830)

(J - s-r"(roaso,l (,- i:'fl:tT' ) 
'

B ra6n. 4 npranegeu.r cpe[]rr,re BHaqeHr{.sua6.nro4aelrbrx Berr4qr,rH
(10829), fif^6" (10830), r,,, u AL/, (10830) n 4erarnx corrHeq,oro

o
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c G 6 -l

(aa ucxnrouenr,reM r[M6a, [JrE noro-
poro AarrHbre coorBercrByror oTAeJrb-
HbrMpaspe3aM B ra6Jr. 2), a rar(Ere
pesyJrbrarbr otrpeAeJrerrua {raauuecxux
trapaMerpoB xpoMoc{epbr. flon cpen-
I{I{Mr4 3llaqeH,rtflMu" AJrfi qeETpa Arrcfta
rr oaHeroB npr.rBeAer{br cpeAr{eI(BaApa-
TUqHbIe OTKJIOHeHl/t.fl, XapaftTeptrBy-
rcql,Ie peaJrbr{brft pas6poc Berr4rlrrE
or pa3pe3a fi pa3pe3y (ra6,r. 2) v.

B HecKOJrr,HO paB trpeBbrltrarcq,r4e omu6-
Hr4 Ha6ilroAeEuft.

ftan nuguo r[B ra6Jlrlqbl, otrTllqec-
r(rre roJrtrIuHbr Ts y o6otrx RoMtroHeIlTOB
Irr/.]r"urr r{crrbrrbrBaroT He6orbrrofr pocT
or qer{rpa H Kparo AtrcHa. ourrasecRa.E
roJrq,I(Ha B BosMyrq,errEbrx saHeilbHbrx
o6lacr:.sx Mallo orrr4r{aerc.E or ee Srra-
rrel{r4.E B qer{Tpe Ar{cKa, Ba IICnJIrOqe-
HrreM SaHera {. Ma,ras otrTuqecxaE
TOJrnlr4Ha B trOcreAHeM olrpeAeJlfi-
erc-E BLICOHI(M SHaqeErreM rra6JlrcAae-
MOIO OTHOITTeHT/I.E r : 6. ,{ounepou-
cr(a.E ItruprrHa JII4HTIII BIIaSIITeJIbIIo
yBerlIquBaercE 

. 
or I{eErpa r( KpaK)

Ar{CHa rr CrrCTeMaTrlqeCH[ Me]rbrtre, qeM

u $anerax.
Bnaseuus Afo r ta6n' 4 uoaso-

Jr.flror HaftTr{ cKopocrrr ABI{}r{eHr{.8 aTo-
MoB rerrrrE no {oprryre 'Eolc : AtD/1,.
Ha pnc. B enaqenus Berr{quEbl Eo Ea-
HECEHbI B SABI{CI{MOCTI( OT trOJIOETEtrE.E

[eraJleft Ha AI{cHe Conuqa. flpocro'-
?r{r{Baercfl pocr [o tro Mepe flpu6rtr-
EreHrrE R r(pam AtrCKa, yr(a3bIBaIOU,Utr
11460 fla Boapacralr[e Eo c .Bbrcoroft
B xpoMoc{epe, JIu6o tra BosMO)rGyIo
ar{IrSorpotruro troJI.E CHOpOCTeft, .cBfi-
saHHyK) c upeo6naEaEIreM roprlBoE-
TaJrr,rlblx ABtr)I(eHltft ,

Ecru upequoJrolr{urr,, qro BeJrlrqrua
Io n qenrpe Atrcr(a troJlrrocrbro o6ycuort
JIeHa TeIrJrOBbrMI[ ABr{EteHA.frMrT B xpo-
Moc{epe, ro cpeAl{ee slrdlleHtro fe :
: 7,2 L. 1,4 Hu/c gaer nePxullft uPe-

AeJI crer(rpouuoft (xr.ruerruecnofi) teru-
,eparypur-{, < 12500 -r 500 H. IIo
aHaJIOrrltqlroft oqeuHe gnfl qerrrpa ArrcHa 

'
BrrrroJrneurrofi ge flrepoMrr[p. [2], aua-
qeur4e 7, < 24500 H.

flpn 4anruefimux BbrqLIcJrerrrr.Ex

AJr.E trepexona 23S - zlP MbI nplrlrsrltr
3HaqeEl4e T aoc6 : 4400 K cornacuo [2j'

' TaHoe BHaqeHLre reMtreparypbr Bo3-

6yx4erua [ocrarorruo o6ocuonauo pa-

AoM aBropon. Itoa{{rqtrerrrbr trepexo-

Aa Melrqy ypoBHrIMr{ 6lrnr sbrs[cileurr
g. e. Hputoon u B. M. Co6orreBHM [12],
a raxxe .{,xroucouolr [131. ,(e -flrep
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tL up. [2) noAcur.raru, arro rrplr N"= 1011 cM-B u z, ( B0 000 r( reuuepa-typa 7u,,r6 : 4400 I(, .npe4n_o"uaras, 
rrro paAr{ar}rBrroL nda6yrrigeurne ypoarreft

BCJreAorBr,re pacceflr{r,rfl cpoToc_{epnoro r{SJryqerrr{fl }raMrroro npeBr,rIIIaer yAap_
rroe nos6yiriAenr{e. Hau6a [5] uanren nepxrrlrfinpeACJr Tsns6-\Irrr dru*nr*rroi,
o6.nacrer7 4900 It.

C otlarr slraqerll'reM Ttoa6 v Tp^Ll0_Q30) nB ra6l. 4 xrr,r Br,r.rtr{oJrr{Jr.l.{ reoperr{-qecHoe BHarreEr,re uy6lrrrr,r R0 (10830). llaparrerp rr, rroJryqerrur,rfi r,rg orrioroe-
nua ua6.rrroqaer,rofi u reop€rr{qecnoft rny6lur, oHaBaJrcfl paBrrbnr 0,2 ui,rr{err;pa
[rrc*a. f[e flrep u np. [4 rpr'-BoAar Brraarerrrre a:0,12, oA]ra*o n 6onee pau-
rrl{x I,IccJroAoBarrrrflx 4e flrep [14] npr{BoArrr 811aarerrrdfl a - 0,20 -:_ 0,25. boa-
pacralrlre napar'Ierpa a n Hparc Ar,rcHa (ra6"u.4), no-nlr4r.rMoN{y, oBflBarro c yc-
JroBHfl Mlr [poen{rrr,r xpouoc(rep rrbrx crpyr{ryp rra Jryrr Bperrrr.rr.

Be;rraqr.rrra a, rroJryqerrrran ary Sanerisru,ri o6racrefiiu aprurr"* Br{rrre, eeM
ee Srraqerrr4e B r{errrpe [r{cHa. o6parqaro,r ua ce6n Brrr,rl,rarrr,re rfane.nr,r 1 t 5
c cL r= 1. B_epoaruo, Jrtr{Hr{fl reJrr,Ls B Drrrx o6nacrflx $opnrupyerofl B ollrropo[-
Hor'I c,toe. tr4urepecuo orMertrrrb, arro B orJrr,rque or:,panerriira rr,ri,iiu*i"il,
troflBn,[r.Ic] B paSBr{Baroqr,rxc.s rpy[rax rfrTerr.
__ B uocne4neu cro.n6ue ra6;r. 4 nprnegerrbr BHarreHufl o6u1,ero qr{cfla aror\foBI{e I n cocrorrrrrrr4 23s. 3na-rerrrc'1y'2"s - 1,8 x r0it;-; ; qerrrpe Ar.rc*acorJracyercrr c flflHrrrr]rlr 4e flrepa u np.12) _ l,g X 1012 cM-2.

3an,rrc.rerure

__ l1-p,r,rueueiure Br,rcoHorryBCrnr.rrenr,rroft lrntppaxpouaru.recxofi rrJrerrHrr
,{-1060R rro,BoJrr,rro peaJru,oBarr, Bl;rco*oc *pe*erri,,6e , ,rpo.rporrcrBe}rrroe
paSper[errrre geranefi rra Ar{cr(e conrrqa. Burcoxoe paape-erruo I{aJro BoBMo?fi-
I{OCTb yrorrrrr,rrb r{orrryp JrlrrJr,rrr reJrr,r.E. I{altlr rra6.rrro4a,tracr 60tee rny60Han
r{ y3Hafl JTTIHI'Ifl ITOIJIOl{elrrrfr leJrnfl no cpaBHerrr{ro c [pyfl,rN,rrr r{ccJloAOBarrl4frMu.

Bc;re4crnr,re aroro o6.racrra, sop,r,rupyrou,rre Jrrrrrr,rrc B rreo[]ropognofr xpouo-
crpepe, rroJlytrr,rJrrrcrr B/{Boe 6or,ee ionogirir,orr, a rrx rrpocTpar{cTBerrHarr ,,JrorrrocrbHa AlIcHe BIBoe 6onr,Ure no cpar]IIeIII{Io c AarrHrrrlfr{ paHrrlrx Jrrrreparyplrbrx
rrcrotlllrlKoB. llepnufi rfaxt, noeuo]liuo, cllflBalr c peaJrrrlrbrM cooroflHr{e1r xpo-
lrocdrepr,r, TaH HaH BbrqrrcJrelrr4e z, rreuocpegcTBelrlro cB.fl3aHo roJrl,Ho c rlBN{epe-
HT4EN{ NOJTYIIII,IPIIIII{ JII,IHIIII, IJAPAUEIP tz, ITAUPOTI4B, MOiIIET OHASAT6Cg SAB6I-
Illerrril,tM rr3-3a N{aJrrJx paSNlepoB trJrorqa[Htl, rra xoropoft ycpeAHflJraob npr4 rra_rulrr rra6;rrogerrr{fix crpynrypa rreoArropoArrofi xpouoc$"pr, "

lllllpoxoe rpr4MelreHpre n.nerrHu 14-10608 ,'gururi"fi;rlx r{ocJreAoparrr{.rrx
yIIuHarbHoI4 JII4TTIIII coJluerlrloro cnenrpa FIe I 1"10830 A oHalxercfl rroJreBr{brM
AJI'I AETAJIbIIOTO I,13YqE}II4'I TOIIHOfi CtPYHtYPr,r XPOITOC$EPbI I{ YTOIIIIEHII.Eee durarruecxil.\ fiapa]\rcrporr.

Anropr,r 6rraro4apHr,r A. IJ. Cenepnorry r,r II. B. Creureuxo Ba Brrr{Ma}rr4eIt ga6.gre--rl o6cyrnge,ne pe,yJrrrraron ua6nroueuufi, a raxrxe H. H. n;;t;;;;r B. T. ll{ororesoft aa n-ouoqr, n odroplr.uerrrdr{ pr{cyrr*oB r{ crarbe.
'(etta6Pr 1980 r' 
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IETAJIbHBIIaAHAIIIISCBEPXIIITAHTOB}IJIACCAF.
II.PACIIPEAEJIEHI4EMI4I(POTyPEyJIEHTHOCTII

II COIEP]I(AUUE SJIEMEHTOB B ATMOCOEPE p Cas

A. A. EoxpuYx, JI. C. JLo6ulrnon

Merogoirr rrloAeneft aruOCsep Ha ocHoBaHnLI Cllefirpolipal{I\I c Alloflepclreii 4 n 6 A/r1rr

flccJreAoBaH cBepxrr{rarrr p cas lrra Iap). IIolyueHbI cJIeAyIoE{I'{e 3EaceHI'Ifl ef{ertlrouoii tert-

fleparypbl Irycnopeullrr ",,u' 'o^t"'u: 
Zu6: 6000 I{' lg g : 0'25' Eanrueporcxfle rl]'t-

III4\1 B cIIe(Tpe p cas BbIfJrEArrT cra6ee' roliirurrtr, Br,rqucJICHHbre 1,a ocrroBe llogclu' Boa-

MoE{IIo,qTooTKa3oTIIpeAlloJiox{eEI,I,IoJIoI(&JI],HOMTepMoAI,ITIaM}lqeCI(oI{paBHoBecIII'IyJIyq-
rrrrrT corJracrre Me)fiAy reopeTllqeclt],Iur,r n ua6JIrcAael{LIMII lpo{ulltrllr 6alr'rleporcnr'tx

nuunii.
lloHae ano, aITo cnopocrL rlr'rnporyp6ylcrirrrocrl{ [ I 6rrctpo pacrer c nncoroii n atuoc$e-

pe (plrc' 4)' Ha orrrlasccroii t'y6'n"t'iuooo - I oua cocraBJlfler onolo 0-t Hlr/c' uo yrxe

,,p,,uooo : 0,1 seilI,lsraua) [1 IlpeBbIII]aeT CitopoCTL onyxa. CaepxBByRoBI,Ie ABI,lE(eIIlIfl llo-

ryr rrpL{BOAr,lrL n lloflBJreEllro yAaprrlix BoJIrr II fi fiarpeBy BcpxExx cnoen arMoc{epbr' tiro

nlrrnto cnoco6crsosarb Bo3rrlIRHoBenurc xpouocrlreplr'

Hafr4euo coAepE{aflrre 24 atreneutott (taOu. Zi. kn'ra-lec,.l'Ift cocraB arr{oc{epr'r p Cas

olta3aJrcE 6nraanrau n cocraBy comreunoii aruoc{eprr (pr,rc. 5, a) . ItaH I'1 y parrec rrccJreAoBarr-

Er,rx cBepxrr,ra,roB 1 Cyg ,ia UMi [1], y p Cas o6rupyro.rrot letpraqut yrrrepoAa u r'ra6,ton

HaTplrfl. I'Iarun peayrLTaTbl, a Tar{E(e AaIII{i,Ie ApyIlIx aBTOpoB lloHa3LIBaIoT' qro llg6r',rrort

Na n aruocQepax CBepxIIIIaHToB I{JIaccoB !. - K'B cpeAIIeM relt 6olr,rue, uelr lreur,rue 1g g,

r. c. qelr llbllrre cBerr{Mocrb BBeBALI (puc' 6)' ,I{n-rr 4e(pr'rqr'rta C taHoii 3aBrlcilrrocrl'l or lg g

ue uai.tgeno (pllc. 7). f(anr,ueirurr,re yToaIEeIII{fl MoAeJIII atuoc{epn, paclpeAeJleHufl IlIIRpo-

Typ6yJreErHoorrr 1{ COAep,I(aHtrE eJIeMeETOB y p cas rpe6yror orl{aBa or IIpeAIIOJIOE(eHI'I',E O

JrogaJrbrroM TepMoAuHaMr,rqecnolr paBHOBCCT'IIr I,r, BoSrto)fl66, yqera BJITIfiET'rn xpolroc{epr'r'

A1\{oDEL:.ATMoSPFIEREANALYSISoFIT-TYP.ESUPERGIANTS.II.[{ICRo-
TURBULENCEDISTRIBUTIoNANDELEMENTABUNDANCESINTHEATMo-
SPHEREoFTHESTARpCas,byA.A,Boyarchuk,L.S.Lyubimk-ou.-Usirrgmodel
atmospheres we have lnvestigatetl high rlispersion spcctra of the supergianl, p cas (tt8 Iap)'

Tlre following values of cffective temperature and surface gravil'y rvere obtaincd" T4:

== 6000 K ancl log g : 0.25. The Balmer lines in the spectrum of p cas lool< lvea]<er than

ones calculated on the base oI l,he moclel atmosphere. It is possible that Non-LTE approach

would improve correspondence be|rveen theoretical and observed profilcs of the Balmer

lines.
It is shown that the microturhulent velocify [,l incrcascs rapidly with the height in

theatmosphero(fig.4).ParameterErequalstoabout0-1 l<m/sattheopticaldeptht5sso,-

- 1, bul, already at, the tlepth 
"uooo: 

o.r ttro Il value is greater than the souucl velociLy'

supersonicmotions can leacl to tho formationoi shock ruur.r, heating oI upper layers of

the atmosphere and hence t'o lhe appearencc of thc chromosphcre'

Abunrlances of 24 elemcnts lvere cleterminecl (tablo 2). The chcmical composil-ion of

the atmosphere of p casappearecl to be similar to the composition oI the solar atnrospherc

(fig. 5a). As for previouiy i,',0'tigatecl supcrgiants l Cyg and a-UMi [1] carbon dcfi-

ciency and sodium overabuncla.".iu.t. iouncl'}or p Cas. our results and othcr published

data shr,w that the sodium overabundance in thc aLmosphercs ol supergianls oI speclral

types F - K is irr.rnurirrg in avcrage rvith clecrease of log g' i' e' rvith increase of t'hc lumi-

nosity of st ars (Iig. 6). F; lhe carbon cleficiency such clcpc.clcnce upon log g *'as.ot {ound

(iig. 7). FurLhcr improvcrrrcnt of l,he moclcl almospherc, the microl,rrrbrrlcnce distr.ibul-ion'

and the elernent abunclanccs lor p Cas requires ai account ior thc Non-LTE clfccts anrl

probably thc inllucncc of l,hc chromosphcro'

1. Ha6nrogare"nbHl'Ifi Marepr{arr u MoAe'uu arMocd)ep

B upe4rr4yureft crarbe Itl ueroAortt MoAeJIeft arMoc{ep 6r'rrullccneAoBaubl

ctre;;; ;;ol Cvg, c( UM-i., AByx cBepxrrrrallroB r(rlacca FB' Teueps uauy
MeroAI4Ky, ,rronr"*ry, u li,2t i ul' 

'ipu*teul'IM 
n cBepxrl{raHry 6ort'Illoft
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::_e]lMocr,r p cas 
^(F8 

Iap). Ha6_nrcAarerrbrrhrfi uarepua.rr A.rs arofr BBeBAbr
'obur troryseu Ha 2,ti-u reJrec*otre }tpnucxo1 a.crpo{uauuecxofi o6cepnaroplrul
"quctrepcflE ctreKrporpaMM c_ocraBJrs.na 4ll 6 A/uru coo_rBercrBeHno a cun-efr. nxpacrofi o6.racru crrenrpa. cnracbx rlrunft,-u7 3r(Br4BaJreEr""r, *rprrbr rir cuJrbr
ocqr,rJrJr.EropoB rrpr(BeAesbr s [B]. ftax u s [{], lnrr aHaJrrrBa rrrznporyp6y"neur_
-rrocTr.r rr xr{MuqecKofo cocraBa qr6zpaJlracr roJrbr(o ue6leugupoBaEHbre ilmlflfrv.
'C EOCTaTOTIIIO xOpOmO I{BBeCTrrbrMIlt CIIJIaMTI OCqIIJIJTfl TOpOB.

flepnar rpyA'ocrb? Bo,Hrr*ma.s fiprr r'ccJreAorurrL p cas, Ba*JrroqaJracb3 orcyrcrBr{rr troAxoA.srqux uogereft aruoc{ep. ,(eficTBrarenbHo, MoAeJrlr IIap-cogca [4], npuueuegubre a [1] npu urru.rrrr.'1,'ijyt;-;-UIi[i', 
"oorr.rrrByror'cJrtrmxoM 6orrmrau ycftopegr,rsM crrJrBr r.f,)fieci""g". A.rrs p cas uomno 6rrno

ox(I,IAarb,.rro lE g 
-_p, B ro Bp€Mfl r(ar( B t4l upu-unrir BHaqeHr,r.E tg i:T,i;'1,8 u 2,4. Moaenu Hypyua [B] s,qracreHhr trptr MeHbrrrux auaueuuxx lg g,

'oArraHo B rrr/rx Ee yqreHo ryp6yremnoe AaBJreHrre, qro B cryqae cBepxu4raH-
T:R HT-.1-trpr4BoAr,rrb K cyqecrBenurrn our6HaM B rasoBorr{ ganaeinu (cru.
1',!). raHuM oopaaonn, aHaJrr4S p cas npuruJrocB Haqarb c pacqera uoAxogxuleft,ceTxrr uoge;reft.

3ra aagaua o6ilersaflacr, reM o6cro.srerrcrBoM, rrro pacupeAeJrerrrre reM_rreparypbr 7 r arrvroc{epax F- u G-snea4 rpa*rr,rqec*u re aisrc^ o, lg g.
B,- 

1T:r:r",npr{Mepa na-puc. I upune4eno pactrpeAerre,r{e ? n rpex Mo^eJrflxrrapcoHca [4]' coorBercrByrcqux oguoft u rgft xre a{{exrne'oft -rernrueparype

Tsh -: 6p0^0^I-(,Ho paBHhrM ar{aqeHu.EM lg g. Braauo, ;ir-;;A;;crr otrrrqecHtrx
rryOr4.x u,uul < t =-( 5, r. e. B o6racru {opr'rupouanzr cna6rrx rr yMepeErrhrx
tltuufr., saBrrcuMocrt T or r trpaHrnqecHrr oAr{HaKoBa AJr.E pasrrbrx ycrtoperud
*^1"^:y-: galot )ne BbrBoA crreAyer r,r, paccMorpe,tr.E ,oa.o.t ltypffTrf .
rroaroM_y pactrp.eAeJrerune T (r) rvrorxro 6ruro cqiatarb BaAaHHbrM, r4 pacqerbr
rvro4eneft aruoc{ep cBo,quJrr,rcb n sbr.rucneuuro fasoBoro Arrrarr" 'pr rrf iaJler(rporrHoro AaBJIeHrrfl P" k). ,{;rx aroro MbI r{crroJlbBoBaJrtr BbrqrlcJrr{TeJrb-
Hyro trporpaMMy, onrcaHnyro s [l]. TaHuM tryreM 6r,rn nocrpoeu pfi[ uoAeueftc a{$exrzaHr,rMrr reMtreparypaMrr fa6 n ura-auaboxe or Baoo a6-ojbd- fl;; y;;
peuu.sMr g BtrJrorb Ao BHaqeH[s lg g : 0. SauerrrM, qro ryp6y;renruo" gur_
JIEHUE B ATIIX MOAEJI,EX trEPBOHAqAJIBHO COOTBETCTBOBAJIO PACtrPEIEJIEEIIK)uqrporyp6yrreurrrocrrr Er (r), naft4ennony n ttJ AJrfl T Cvg. Or"ri.ol trri-;refimenr, HorAa yroq,flrocb pr"op"4"rr"re {,'(r) ii"""F CrJ, ;;; ;fr;;;
.trprrmJrocb Heo[Eor(parHo rrepecqr{rrrsarn. flo4uepmueM, qro trptrrr.f,rafl MoAeJrb
aurrocsepnr AJrs cBepxfiaranra p cas coorrercrByer oHoHsare[ErroMy paclpe-
{erre}rrrro Et k).

2. Onpe4e.reurre ocrroBHr,rx fiapa]rerpoB
S$Senrurna.E reMneparypa 116 rr ycHope'r,re cuJrbr r.EE(ecru n aruoc{epe

8' OTEOC.fiTC.E K qucry otHoBEbrx uapauerpon 3Be3[r,r. ,{nr ux otrpe[eJreEtrg,crpor{Jlacb ErrarpaMMa Te6 lg S b3g. 4, tpw aroM HaMr{ r4ctroJrb'oBaJrtrcb
Tpr{ xpr{repua. Rl-uepurrf xai r s-[1], Mbr paccq[raJrrr rrourraaqrogrroe paB-
HoBecr4e A.ra'Si, Ti z cr. Bo-aroprrx, Ha ocnoBeHarrrux uogureft 6srlo srrsfic-
.JIeHO TeopeTr{EecKoe oTrromeErle troToKOB B AByX yqacTHax EetrpepbrBHoro
ctrer(rpa mzpunoft Al, : 30 A c qeurpaJrb'ErMrlr [Jrr{rraMr{ ro"" soao-"'+osb A;Itoropoe BareM cpaBHI{BaJIocb c na6nro4aeM6rM oruorrreur{eM. Ha6ryouaerrrrre
"*o,Toyl 

r{crrpaBJreu}rhre Ba Me}fiBBeatrHoe tronpacHerue Ay : 0,g5, ;;;;;;;tol; Teoperr4qecKue rroror(u Mhr l,rcnpaBr,rJrrr Ba trorJrotrIeHlre B [r{Hr{.sx, trpr{Me-
:.T:'fl.:I1_19a{{uuuenta 6;roxrap_6rxu, noryrreHHhre tro HamrrM 

"o.*rpoipr*-MaM' 5-TpeTbl4x' MbIrcpaBHlrJrtr ua6.rrloAa-eubre rr reoperltqecxr,re upo{lrnz 6atr-MepoBcnr{x nrauuft. I4s uerrrp_ex nranrafi H., - H6 4nr raHofo opaBHeEU.E OKa-
SAJIIICb trPI(IOAHbIMtr TOJIbITO HB U H1, TAI( KAI( $OTOC{EPUA fi. Tlfr:f.V.fi.IIOTJIOq.E-uux Ho cy-rqecrBerrEo ucrarxella trp4cyrcTBrreM eMr{ccl,IorrH0l.o r(OMrroEelrra,a r(oHryp H6 crrJrbEo 6.rreugupona* ,irrrrw MeraJrJroB.

I(ax nuguo r,rg ptrc. 2, na-4uarpu**" irf-f ig?;;rarr're Jrrr,utr, coorBer_
*l',ryqy: HerrpepbrB,oMy ctreHrpy r.r_ uoHEBaquoEHoMy paBEoBecuro' gnr cr url, trpuoJruBr4TeJrbHo 

ImpaJrJreJIEErr. C nzlrr trepecexarorcfi. Jrytntrfr.? coorBercr-Byroqtre Si I/Si II z H[, Hr. Oguaxo trpu,ro* rpo6ro, H; ;]i;;;;-;;_
t3L
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Puc. 1. Pacrpegereurle reMleparypbr B rpex MoIIeJrflx Ilapcouca [4]

PIAoNI c Haxgor:i xpnroli yrraaaHo coornCrcrBylouce sIIaqelIlre 1g g' onr['Iccltatr rry6uflatR coorBercrByer

pocccJIaIIAoBcI{olly cpcEHeI\Iy troe(t{lttlttcury norJIouIeIIul

Ptrc. 2, f(r,rarpartrla Trq 1g g gln orpcAcJlerll'rfl raparlerDoa arrroc(repr'l p Cas

Hpecruri - rllxrrfirafl nrotreJE,. IIpO(llr,llr IIlf u H, paccqfira]rbl nprl trBYX HaCCJIeITHOCTflX BTOpOTO JIlODlltl

arolrorJ Bogopoga (o6lncscuun n rcncrc)

;1uqugy 7x6 upElrepllo Ha 400 lt HII111e, aIe['I I{6IMBaIIlIoIIIIoe paBIIoBeCI'Ie AJLfl

Si. Sallernr,r, iro utlrrrruparype ylr{e or1{erraJracb flBrraf C71a6ocrl 6arsrrepon-
cltr4x JII4III{iI Ir cIIeI(Tpe p Cas no cpaBIIeIIIIrc c IIopl'IaJII;lIbI}{I{ cBepxrl'IIaHraN{I'I

HJraCca FB (cu., Harplrl{ep, [7J). N{anoBeporrrrro, arro rloJrytlel{Hoe pacxo}Iige-

Hr{e B B}raqeJILIflX 7e1p C3.fl3&IIO C }ISTO{HLI}{ npoBeAeIIlIex'I ypoBIIfl HeIIpepLIB-

Irolo crrenrpa I{JrII i"orulr6xaul{ B EHBuBaJreHTIIllIx ulIplIIIax I4l1 nrrHufi Si I
, Si If . !,dicrnu'elb,o, ilo rrarrr.r,r oqe,Ha,r rreolpeflerreHllocrr, B 7'36, Bo3-

rrr41alotqafl It3-3a IIeHoTOpoft IIeyBepeIIIIoCrl'I B IIpoBgASIIIM HenpCpblBIIOIS

cneHrpa rplI a]IaJlttBe Ha6;IoAaeN,ILIx upoq)I'IJIeii II 0 ]I H"7, Nlo]Iier CocraBJLflrb

-l-100^H, rio nuxan 11e -]-400 It. C 4pyrofi ctoporrr,r, €cJII{ IIonLIfrarbc'fl ycrpa-

IrrtTL yl(a3aIIlIOe pacxoll{Aellue 3a caleT JII,IIIIII'i ItpSN'IIII4q, [pIIAeTcfl AoIIyCTIITIT,
qro rr;fiAerrrrbre BHarrerr:,I.fl W7 col{ep}nar cJlnrxr(oNl 6onrrune cllcrerlarllqecr(I4e

o[1,16nu (nopn4xa Aec.srl(oB IlpoIIeHroB) . I]o;nee Bepotlrllrl\t Ha]Iierc'fl Ilpe[no-
Jroffielrl{e, arro Ilo3l{lIHIIra.E IreoAIIOSIraqIIOcrL u BLI6Ope IIapaN{erpoB 1"A u
lg g CnnaaUa C KaI(I{MII-To Ot[t[eHTatr'IlI, }Ie yrITeilIIl,INIlI ilpl'I RLI{I{CJI0HIIII HOIITy-

p;; H0 !r I,Ir. 3ru a66eHrrr Nro_rJrrlr.or(&Bflrr,cfl rre croJlb cylqecrBeHIIbIN'llI AJr-s

Irer.roe flpl(ux CBCpXII4IaHT9B cc UN{i I,I T Cyg, [OeTON[y AJLrI III'IX I\4]rI IIe ilOJIy-

suflr.r ra6oro pa3Jrr,lqr,rfl B ouerrfie 734' r,r lg g 1relliAy r(pelIIIrIeNI U 6a;nrr'repoRcr(I,1-

I{r{ JrrrIIlIfl}'IlI, Har( Aflfl p cas.t -- 
Bur,rrrorft or!$err, noropr,rft N,rolrier c5rrparrr lleluaroqylo po.rlrr ]l o6'srcrreur'rr'r

,rpr,l,;;;; Fl;;.H, B cilen;pe p Cas, cB.naarr c o1'r(rIolIeIrrLaN,II,I or JITI? (;roxans-

HOe TepNrol\lrrlaMtrqecHoe paBiroBeclle). I{ co}]iaJIeIIIIIO ' AJIfI cBeprrl'IraHroB

HJracca l. Ao ClrX IIOp rr NroAeJru arNlOC(Dep, r{ Horrrypbl IIo - 116 BbIrIlIcJIfIJIIIcb

"p, v""""ir JITP.-Ogrlq*o pacrrerrr [81, nnuo,ieHrr'Ie g;na 6onee 
''opflrlero

CnepxrurauTa I{JIaCCa A0 Ia, [OHa35IBaIOT, IITO OTHaB oT 3TOIO yCJIOBIIfl III]pIBo-

grr^* oorrrrrierrr4ro T (t) tt r( BailferrroMy yNIeHE,uIeIIlIIo IraceJIe]IIIocrI'I /?2 BTopolo

ypoBufr BOAopoALIbIX aTON{OB, C ItoTOpoIo BOBIII'IHaIOT trII'IHI{I'I CepI{I'I lJanr'Uepa'

blilUrtur"rt o6or" arl{x a{iliexroB AoilrriEo 6r,rtr, ocla6Jre}II'Ie 6art'nrepoecmrax

JrraIrl,rfi. B .racruocrrr, BeJrI4rItr{Ira nzB [B] oxaganacb ]II{}Iie paBrroBecuoro SIIa-

qelrr{fl ua }'IrIo}IiI'rruoi'b'r: 0,6 ':-"0,7, [pItqeN'I Aa]I{e B rex cJro'flx ar\'Iocdlepbl'

rAe d)opNrupyrorcf npbrJrr,f Jrurttrfr. Ho - I-16. Ecllr Aonycrl,Irb aHaJIoIlIqIIoe

rolrr{}xcrrrde txz AJrtr p Cna, To, rtax nomaea.nI'r HaIIItr'I B6tqI'lcJIeHI4g (rutplrxoeaX

1,32



JrvtEtlfr' Ha pr'rc. 2),-anauenr,rfl Teq, HafiAeHHEIe. no 6arr,rrepoBcr(r{M Jrtr1utfrM,yBeil[qr,rBarcrc.E Ha 300 ]t; renn cSrtrrrrrr upaxruuecxr r"r*urr'afl Botrpoc o HeoA-
rroBrraqHoM oupeAeJrer{}ru T16 u lg g'.

B upranqune Ha IrHre,cras,o6ri 6arrueponenux .nranuft Moryr BJrlrffrb rrrpyrue e${enru. Haup-rrnrep, Ha,t tro*aaaJrr,r Hamr,r pacqerbr, ooo"-ot-ul+"-ql'rr reJlrlr.E rartHre }ror 6Lr yry:mlrr_b corJracue Melr([y reoperuqecHrirMr4 r4 Ha_6nro4aeurrur[ no'rypaMlr rtB u Hr_. oAuano, xor.E peaJr'Hoe coAep]na,rre reJrr[Ea aruoc{epe p cas nenareiruo, 6n,ro 6n rpygno o6";;;;;;raHoft ge{uqur
c Toqrur BpeHtr.fl anea4uoft aBoJrrcr{rr[. .[a;ree, ecJrr{ y p cas raueer", *po*o"$"_pa (cy. ruune), ol'a rolr(e, Bepo.Er,o, Aaer BnrraA n upo$raru 6;;;;p;;;;;
il'nU'nfr', o[HaHo ee BJlr4fiHrre cKa)fierc.E cnopee Bcero Ha qeHTpaJrbHbrx rracT.flx
upo{rnnefi, noropr,re M_br He paccMarprrBr#. n" "r*;;;;;;;;;;r#;
,c.1a6ocru 

lruuft_HB ra H, s cnexrp* [ Cm cJrelyer r{cr(arb rrpe}(Ae Bcero B or_KJroHeHlrEx ot JITP.
lla cxaaa'Horo flc,o, .rro 6arrr,repoBcrure Jrr4H.,rvt B cJryqae p cas ne.rrarcqr.rarb Ha[erflHbrM r(prrrepr4eM 4rr nrr60pa Iwl !g s, oo*u ue 6y4er p"*"rrugrr"Tii^T-l:9I:.y1 vr.ra or*rroHeur.rfi or ndp. rio?r;t ;;, otrpeAerreHr.rnr 06 r'r rg g Mbr rrcr(Jrrcrrlurr.r Eror xprarepraft u3 paccr{orpenun. flo ,reopeprnoo*ycnexrpy rr plourraauuol1g*y paBHoBecurc 4rr p Cas 6rrro naft4erro,'rro Trq J: 6000 tt ra lg I :0,25.- -

Ta6;rr,rqa t
Ilapauerpr,r aruoc(lep rpex cRcpxrrrrarrror| rilacca !.u

Mo4enr arrroc(rep

6000

5950

6050

F8
FB

FB

Iap
Ib
Ib II

0,25
1,20
1,95

5600
5790

5540

tg Pe

-0, 91
*0,25

-0,43

B ra6'r' I gna cpannenza upune4u",,"un"nraa a{senrras'ofr reMtreparypbrU YCHOPEHIIfr. CV.II'I T.E}I(ECTU AJIfl BCEX TPEX UCCJIE,qOBAEII'IX CBEPXIUIAHTOB(crvr' ttJ). BnAno, nro pasruquy,s Tr6ue rpenrruaror 100 [t r. e. Jre*(ar B trpe-
AeJr ax oruu6on or n eAe.n euu tl T afi . c-rpv*-t 

"r;;;; ; ;""; ;;;r" B BHaqe'rr.Exlg g cronr 
"',*r^. 

qro trx cJreAyer nprl,rrarb BtroJrHe peaJrb*hrMr,r

-B 
ra6n. I upzae4eubr ra*lr(e ssise,us reMtrepary_pu T u. oJrer(rporr,ororaBJrerrrr.E Po, uafiqeuubre J t3l ro xprrrr* po.rr. H-;A";, .rro serrqrrgrr ,_u' P" ne trona,brBaror qerxoft ,rrr"r*od* or rb g, r.* oi"l"rr*rcr?r BBeaALrrxor's? flaH r[ cJIeAoBaJro o*(rlAarb, AJrfi oqe,b flpr(oro_ cBepxrtrra,ra p casB,naqe,',ne lg P, uoayur/rJrocb uu*"rro]r*e, qeM AJrfi ? Cyg u a UMi. HyxnoorMertrrb' qro B MeroAe Hpr4Bbrx pocra He yAaercfl paB^eJrrrrb oupe4enenre Zn'P", noaroMy ecrru 6vn., ,;;;;;;iuro"prrypa r, ro oA'oBpeMe,rro MbrBaBhrctrM n P.. flo-nu4rlMoMy, EMerrHo aro u trpor{Boruro B cryqae y CyS.rluesmoAi.ruarmoc{ep-".;.ff;;"r;;;r"p"il;:i"'iil"""#,rMi,u'Mo,ileM

ynaBa"b, nar(zM otrTuqec*uM rny6rararrr rsooo B HetrpepbrB*oM ctrenrpe coorBer-crByror B'aqe,r,rn r 
"^l$ 

p,,^rpnseg."rrre",,u6".-i.-o;;;;;;urr.", 
uro upu6_

{trff :bH""E},,it,,:,?;l,;*lii_ffi,srir,"",;#yi##ffi ;-;:ffi ,l#;r4e o6paayrorcfl. il.,*lrutI r,rcro*aosarrrra , MeroAe xpnBbrx. pocra.

B. pacupe4eJrerrtre mzxporyp6ynerrruocrrr
Ham ugror [ccJreIIoRArr Eq \tnw^^6i,^/,rd;;"";;ffi ;#;f Htffi #lf :ffif rtH::Hft 

"";##g##,#,#"#ffip"E a Mu w y. m as" oe rp e6 o a a uu 
" 

; ;;p 9G ;ffi;;;ffi ilffi ffift 
"*r1;

pactrpeAeJreuze [1 (r), cocrozr B roM, ,rior cpeAueo co[ep)r(agrle ]fieJre'a AJrs

I DCtdJ

3BeBIr,a CrcHrll
Itpr4Br,re pocra

7a{ lcc T

p Cas

v cyg
a UX{i



lirtl
I

Lge(Fel

u,t

44f

zr,f
/l[ 200 ll0 Wo,nA

?nc. 3. Cpegree coAepx{aul{e )fieJreBa

B cpeAlrfls ourtl6na 6, orlpe[eJrerilrbre
g;ra' p Cas rlo rpyrrua]r nrufiil Fe I
C paBEbIIIi{ AI(BIIBaJIeIITIILIMI{ EIIpI'IIa-
I{rr llpLr uafigennorl pacfipeAeJrerrrrl'l

Et ( trooo/

Ptrc. 4, Pacnpcgc,rettne rrranpotyp6y-
Jrenruocrrr e arrroc$cpax cBcl)xrIIraH-
'r:on (crnournnte ruruu), a ranlxe pac-
iIIIroAbileHI,Ie cHopocrlr aryra (rpIInaa
7), ren;roooli cxopocrr'r arolloB )r(eJre3a
(ipr,rean :') rl pacrlPeAcJIoHIrc Er,

"rp,rnr"oe 
l rto4c.nnx l4] (xplrean 3)

lPrc. 5. Cparnenue coAepx(arrr'rfi aJre-

rreuroB n ar:uocQepe p Cas c lrx coAep-
)r{aEIIe$( n atltoctfepe Connrla (a) t'l

'coIIocraBJrenl'Ie coAep)fi aErrfl SJrer[errroB

n arlroc{epe P Cas' naft4ennoro
fio Rpr.rBbINr pocTa I'r IIo l{oAeJrrlrr ar-
:rrocQep (6)

€r,xnlc

-4,f -/.E

W"r*;llj:
0

^ a. a ^ ' aa a 
-

-:---i 
t t---r-t-r-1- ti-'-t-.-' 

--:.

/6

qr
I

"4r

4,f
I

-q,f

W")l;l,"Ytg.,'i,a'**
a

.- ; : :--.1-;--: : l','--t
L l4o Ca TL tr Fe NL Zn Zr'

NI"SL 5c V iln to Cu Y Ba

Lr Pr Sm

Ce Nd Eu

roa3Jrr{qg}Ix 1pytrtr nuttnfr. Fe I ne trOI(aBbIBaJIo CI[CTeMarEqeCKoIo xoga c trBMe-

il;;;;'r;.-'rf;;;;u"aB,rrBancB lra Aerarlnx? Mbr trprBeAeM ArIE p cas nrmt

"*o""uturiHbre 
peayJrbtarrr. IIa puc. 3 BIrAIro, rlro Irpu nafiAensou pacrpeAe-

;;;;E ;'i;j otr'"r#" "ol.p*ur#r 
rneJleBa ^or 

cqe^Hero suaqeEnx ] t9::XY
g.rle**6"o ro cla6rru nu"lts*r (Wx: t0-+- 30 rnrA)' 4nn Bcex rpytrtr Jlugtrtr Eo

rrDeBbrrtraer cpeAneft "r""0*" J; "po*" 
roro, oTcyTcTByeT ctrcTeMaTtrqecnuft xofl

o--yr"rr*"rrs.ev.Wt Ha puc. 4 upegcrannesa raft[esuafi saBllctr"otTl1lprltt:
p, 6, o, ortusecxoft r.ny6unu ?uroo, uauepeuxoft B [JIuEeBoJIHbrbUUUA; [ilfi

il*:,*r*uri"'**lHry;*'tr,tlg;a,*"Jfriti.fl f ffi"::i:'J,.""fi S!
ilr*porypoyo""troct, a itrtao-c-Sep-e I Cas onaaaJlacb cyq'ecrBeflrro Bbrltre'

rreM B arMoooepax ? Cyt";-UM'I.'B o'rro.rt.o"no rry6orrx cJlofix (f,oooo ,-,

'- t; om o16o p"rra 
"!oro, 

nu6o 6luana n retrJroBoft cnopoctr aroMoB ?r(eJle-

.ea, oArraxo c yMenbmelrtroM r6eee cropocrb Et Y P Cas 6uctpo 
'91!^19^t311-f

t;.-;p" ruooo ,* 0,1 ona upenrrmaei c*opocrb sByr(a. crons flrrrerrctrB*r,ru

pocr [, c ebrcotoft rpe6yer Rar(oro-ro oo5flcHeHtr'E'
'--11Efn ofipa'rro Bbrc*aabrBaJrocb Mrrerrtre, qro ror a{{enr, xotoprrft up,nlrfiro
.rra3brBarb lruxpOryp6yJlegrgog rbto, n gefrctBtrreJlbgoc.Tl{' tropo}I(Aaercfi - 

alty--

orrrlecr(trMr[ BoJIflaMrr, BoBrrr{fiaroqr*r, u norBeftTrrBuoft soue uo4 {oroc{epoft
,E trpoxoAflqr*, ,"[au armoc{epy sBeBAbr' B 'ractnocrfl' pacqerbr SArvrysEca

fgifl;;;ffiffio6tr"u"ror c arofr roq*tr Bperrrn I{ pocr trapaMerpa [, c n'co-
toft., v Aocrtr)fieHl,Ie cBepx,Byr(onu* cttopoiteft s ailtoc{epax F-cnepxqurau-

;;;]iH,* o6puro*, pactrpeAeJlelrtre 11 (iuooo), uaftAeu.noe HaMtr sMlrlrprqecrtr

uo ga6oronae*rir*t ansr[uaJle'T,brM mtrptrEaM ',,.trufr Fe I, uueet Hegoropoe reo-

perr,rqecroe o6ocnosasue.
'--Cr.p*tryltoBbre ABtr)neEuE o arrrroo{epe p Cas onoryl-:-!1'-"Ilt" " "of?-
Jreguro y[apsbrx BoJrE r4 H rrarpeBy oJIoeB,'retraqux Bbrme ypoBEE Trooo - vtL'

r1][; !'-'C-"""u", ffi ;;;; i .-rio.o ort, oB arb B o ,EEKE oB erruro xp orvro o{eprr'
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IIpu erou BcJreAcrBr{e Atrccrrnarlrrr{ D}reprrrr{ yAapHr,rx BoJrH cnopocrs Ig6y4er rrolrr{}r{arbcs. Ananouruuuft a{{e*r Mo}r{er r4MerL Mecro r.r ani y cvg 
"a UMi, Io{rbr(o sAecb o]II 6y4er upoannflrrc., s 6onee Br,rcoHr.rx cJroflx rrpr4

rrooo ( 0,01 (cu. puc. 4). BarHuo, qro y p cas uarpen aruoctfeprr yquprrur*,
BOJTHaMT{ BOsMO}r{eH y}fie rra rex uy6lruax, rAe SopMr.rpyrcrcs cna6r,re lr yue-
pellHbre II\rHtILl;3TO MOlr{eT noBJIr{.sTr, I{a 3l{Br.rBaJreHTrrbre mprpr{Hbr ttttnufi, a ot-
crc[a u Ha orrpeAeJrfreMoe coAep]r{a}rr{e SJreMeHTOB.

B cs.Eau co cHaBaIrHr,IM cJreAyer BHoBr, HarroMHr{Tb o6 orxrorrenl{.fix or JITP,
r(oropr,re, Bepo.Errro, 6yqyr rroHr{}riarr, rerrneparypy r (t). Harulr pacqerbr tro-
RaBr,IBaIor, qro ecJrr{ B cilyqae p Cas, HaH r{ B [8] , orxas or rrpeAnoJroxeuus JITp
rrpr{Be[er K Ilo]rr4]rierrup 7 (r) Ha Hec(o.rrbHo npor{eHroB, rorAa anauenraa f1
SaMerHo yMeHr,rtrarc.a. T. e. cBepxsBynonrre cxopocur 6y4yr Aocrr4rarr,cfl y?l{e
He trpu Trooo .- 0,1, a rop_asgo Bbrrrre, lr npo6nena *porrolSLpu, ue 6y4er 

"ror*cToJr-r, ocTpo- trl[rar,.rro6bt 6oree ro.rHo orrpeAeJrr4rr, xoA TeMneparypbr B ar-
rrroc6epe p Cas, cJreAyer crraqaJra yqecrb orxroueuras or JiTi ,lrorrrrru
pactrpeAerreune [1 ("), a 3areM ol{eHr4rr, rrarpeB BepxHrrx ciloeB yAapHbrMr4.
BOJIHAMII.

/1. Xr,rMuqecnnfi cocras

H_a ocnone r{oAeJrr{ arnoc{epr,r, coorBercrByrorqefi uafi4ennulr napa}rerpaM
Zro,,lg g r{ pacnpeAeJreurlro Ei (iuooo_), 6r,rno srrsr.rcJreHo co[ep]r{ anve24 aJreMeH-
ron (naero[uxa pacrreroB onucaui s [ 1, z)). rlonyuenlrr,ra 4ur*rur, trpegcraBJregbr
s ra6Jr. 2, ageci. )I{e trpr{BeAeIrbI pesyJrbrarbr aHaJrr{3a }reroAoNt Hpr4Br,rx pocra
rlt xr{Mr{rrecHlrft cocras arlroc$epnr Cotuqa corJracHo [3]. Orrlrerlrnn, ,ro o6rrrr"
aJreMerrroB s AaHo r norapra$urrsecHofr rrrKaJre, npflseM [r,s tso[opoAa, KaK
o6Brvno, npr4nflro lg e (Hl : 72,0.

I(ax nr,rAno v3 p:r,c, 5, a, cortocraBJreHr{e coAep}r{a}rr4.E sJTeMeHTOB n aruocfre-pax p Cas lr Conuqa tror(asr,IBaer, qro B rIeJroM xralrlrqecxrafi oocraB r4ccJreAo-
SaHHOrO CBepxrr4raEta 6nraaox H corHequolry. Sror pesyJrE,rar c,orJracyercg
c Br,rBoAoM, troryqeHHbru 

_n [3] c troMotrrbro r{pr.rBbrx pocra. Ecnra y p cas i ua-
Meqaerc.a ne6onr,moft r.ra6rrrom aileMeuroB (oxorio d,1 n rorapu$ue), ero pe-
aJrbHocTr, Haxolr4Tc.fl rroA colrHeHl{eM, TaK Har( pacxoE{Aerrl{e - 0,7 uonier no-
JryrII4Tb-c.E rr3-3a He[ocraroqHo roqHoro oupe[eJreHr{.8 napaMeTpon 2o6 v lg g
(cnr. [1]).

Ta6araqa 2

Xr*,r.recrnii cocraB arDtocrlrep cnepxrnrauTa p Cas rr Co,tulqa

MoAeru
arMoc6ep

q

E
oo

o

o
U

ou

IFio
lJ{A

Ige

Mone;ru
arMoc0ep

Snerrenr:
qxclo
J]UH

CI
NaI
MgI
Si I
Si II
CaI
Sc II
TiI
Ti II
VI
VII
CrI
Cr II
MnI
FeI

6

5

5

B

11

74t

10

I
7
o

4
5
E

6

la

B, 03

l rz4
NE'

8 ,02
8, 16

6,40
3,L7
5,74
5,77
4,48
4,22
5,45
5, 59

5,34
7 ,50

8,06
7 ,02
7,28
/,do
7 ,60
6,04
3,17
4,94
4, 98

4,31
5,40
5,54
5,04
7 ,24

8, 61

6,28
'l ,36
7,65
7,55
6,36
3,00
4,86
4,82
4,04
4,21.
5,61
5,50
5,35
7,45

Fe II
CoI
NiI
Ni Ii
CUI
ZnI
YII
Zr Il
Ba II
La II
Ce II
Pr II
Nd II
Sm II
Eu II

4,94
6,76
6,17
lt,31
4,77
,90
3, 29
2,40
1,57
7,64
0, 82

1,51
0 ,83
0, 81

7 ,28
4,94
6 ,05
6,03
4,29
4,18
,,J

3 ,39
2,91
1 ,68
7,64
0,95
1,23
0,76
0 ,81

7 ,42
4,70
6 ,06
6,21
4,16
4,42
2,18
2,96
2,11.
I ,30
1 ,59
0,83
1,26
I ,06
0,70

r

2

6

2

2
2

5

5

I
7

8

5

8

2

3

.,*;;;t ls e
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Plrc. 6. tr4a6nron Earpr,ra Hart {yEHI{rfi yc-
nopcHr,r.fl crrJrbr T.fl?rtecTlr B anroc{epax cBcpx-
II,IIAIITOB IIiJIACCOB F - I(
.7 - Ha[ru traHHbre, 2 - Aarrrrbre [10], 3 - [11 -13],
4 1141,5-1151

Puc. 7. Ae$nqr,rt yrJrepoAa Hafi +yunqufi
ycnope[I.rfl cr.rJIbI rfl]necrII B ar]rocoepax
cBcllxrr.rraHToB fiJraccoB F - I(
.7 

- 
flaulrr [aHHbIe, 2 

- [aHHbIe [16]

iq/f l
-42

4'

4f

42
-44

-46

Itax r,r B peayJrbrare trpe[Bapl{reJlbuoro aIIaJITIBa MeroAoM {Punux P_!_c1a

13], y cnepxruranra p Cas o6napymeubr aHoMaJrr4rr, o6qne c ? Cyg r ct UMi,

" 
,*""oi Ae{uq[r yrJlepoAa lr ua6mton Haiptr.E' trpl{ sroM cogepJr(aHtre Na

a arMoc{epe I Cas Ha trop.EAor( trpeBbrlnaer cofiHeqroe BuarreHlre. B ornras11e

or 1 Cy$ u a'UMi HpeMrru-ft rar(ffid or(aaaJrc.E B saMerrroM trB6r,Irne (oHoro 0,5
ts rorapfiSMe).

Ha puc. 6, 6 
"purorBarorc.f, 

flarrgbre o xr{Mr{qecnoM cocraBe arMoc{epbr
p Cas, iorryrrnoure MeroAoM nptrBbrx pocra [3] r uerogoM MoAeJreft arMoc{ep.
BrtAnO, -rrO COAepXaHtre gJIeMeIIToB, IIafiAeIIHOe. trO HpIlBoft pOCTa, IIeCMOTp.f,

xa MeHbIuyIo ToqHocTb gToro MeroAa, HeIIJIOXO COIJIacyercg c coAep?I(aHtreM,

BbrqrlcJrer{HbrM tro MoAeJrr{ arMoc{epbr. Oguaxo IrMerorc.E r[ ctrcTeMarrlrlecxlre

paBrr4rrufl. Hauouurau, cTo B ocuoBe MeToAa r(pI[BBrx pocTa Jreffir'rT'npeAtroJro]r(e-

ir"ouocro.flIlcrBeT,P"I{f1 BrexcJlofxarMoc{epbl,rAe{opMtrpylorC.ECtreHT-
paJrr,Hbre JrwfltL1. Ho upe4uoJromeyfie E, (r) - const B cJlyqae F-cnepxruran-
.roB sBJlflercfi cJll{ilno}irpy6brM (cIri. puc. 4). Oura6xu B suaqeHr'r-Ex 7'repea Ro-

:a{{uqnenr HetrpepbrBHoro norJroq,eHlrfl rar(}r(e Moryr BJII{.Erb Ira pe3yJrbrarbr.

IolrrAr*oruy, 
-etiur 

trpllqffiaMu u o6'bfic:s.flerc.E ro o6crosremcrBo, qroMe-
.TOtr r(puBbrx pocra Aair B CpeArreM rrecKoJrbl(o MeHbrtree coAep)fiaHlle EJreMeHroB,

,qeM MeroA Mo[eJleft arMocsep.
Hafiuennrri' r436brro11 l.iu-cocrarrxer 0,96; 0,64 w 0,49 coornercrBelrrro

flJrr p i"., 1, Cyg u a UMi. Taxum o6paaolr, orr KaH 6ygto BoBpacraer c-yMeEb-

-ard.* lg g'(cMlra6r. 1), r. e. c yBeJrtrqeur4eM cBerrrMocrlr sBeBAbr. tlto6rr upo-

SepI,ITb 3TO trpeAtroJIOE(eHI{e, MbI ,IlctroJII'BOBaJII[ EapEAy c IIamtrMII EaIIEbIMtr

raxme Aarrrrbre Apyr[x ,aBropoB [10-15], troyryqeguble B trocJleAl{tre roAbl AJIE

cBepxrrdrarrroB RJraccoB F -: K, u uocrpollJrr4 saBl[ctrMocrb coAepx(arrrlx Na
or tg g. Peaytrratrr trpe[craBJlegbl ]Ia puc. 6; tro octr opAtrHar EAecb orJIo)I(eEa
paaio"cm auasenrfi { e (Na) AJI.E sBeBAbr I( 44fl Co-nnqa.?aa6pocroqenrra

i"". O go"rrrorrro BeJrtrr(, ocofienso tro Aar{rrbrM Jlyna [11-131, noropue tro{y-
qegr,r Bcero Jrtrrtrb rro 1r,-3 wrvwrtM Harpr(.a (ua atrax Aarrlrbrx Mbr trcr(JrroqtrJrlr

uergpe Har,I6oJIee xoJloAlrblx SBeBArI r(Jracca K5, Aaroqrax oco6euno BaMerHbrft

p;;6p;+ Terrr ne rvrenee 1raMeqaerc.E BtroJrrre otrpegeJreEua.fi renAerrqfrfl: vrl6tn-
.io* 

"rrp6 
B arMoc{epax CBepxrtrIagroB I(JIaccoB F-K onaablBaerc.E B cpeA-

rreM re; 6orsrre, .reu'uesrmi lg g, r. e. rreM Bbrrtre cBerl{Mocrb BBeB[bI. ]ta*.
BrrAr{o rr3 pr,rc. 7, ge{lqlrr yUIep;Aa ra1oft saBlrcl4plocrvrotlg g11etropaBbrBaer

(upu nocrpoerrl4lr pfic. 7 flctrorbsoBalrbr Aar{H-bre [16])'' ' Oruerirnr, nro ip, arraJr[Be coAep]r(agr,r.s Na urr 11ctroJlb3oBaJru 5-6 cy6op-

ItrEarrrbrx rrfr;guft Na I; cranrubre D-rtrHr{tr [crrr)saJrrrcb I[3 paccMorpelrrIfl.

Itax uasecruo, troJrrra.fi uocToflrHafl saTyxarrlt.E T BaBtrCtrT oT rrJroTHocTIr B aT-

Moc$epe, uoaroMy oInII6Ktr B T AJIfl paBI{bIx snaqerufi lg g tuOryt tro-paBnoMy
CKaBLIBaTbcE IIa otrpe[eJl.EeMoM coAep]I(aEIII( aJIeMeHTa s. OAflaKo IlctroJlbao-

BaHEbre HaMI{ Jrrrrrlrla Na I cJltrItrr(oM cna6rr, tr orMeqeflEoe o6cTo.ETeJrbcTBo rre

Morfier cyqecrBeggo IIoBJItrffrb Ha BaBI4CIIMSCT6 e (Na) ot lg g. OruetuM, qro
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trpu Bbrqllcfierruu trocro.flHr{oft BaryxarruE Ban-gep-BaaJrbca Aas urnufi Na .x
MbI BOCIIOJIbBOBAJII,ICb trOtrPABOqEb]M}I MEO}I(IITEJIflMI,I Ug T77 1.

Boauunaer,Torrpoc, ua6xoilrfio peaJrbrr'r tr caM ua6rrroH Nu, , ero aaBrrctr-
MOCTD or lg g. Mrr yme orMesaJrtr, qro B arMoc{epax .rapr"rrunroB Ha pacrpe-
AeJre'ue reMtreparylu 7 (r) Moryr B_JrFsrb ABa fiosnyp,pyrotriux u$6."'ru,ornJlo,e,rra or JITP, tro,u)ilaroqne T (r), u Cnep*ary;6#d ruoporm E, ("i,rrpuBoA.Eqrre H Boauir(rroBerrtrro,yAapgbrx BoJrr{ tr R troBbrmeumo f 1r1. n;-;;:
AtrMoMy' o6a arn as{eHra uapacraror c yMe,brrre,r* rg g. Trnd;opuuoil,
IreJIbB'E roBoptrrb o6 orossareJlr-Ho ycrauoBJleHnofi pea;riu"ocrr sa6rrrria sar-'8rs y cBepxurraEroB r(Jraccon F-[_4o rex trqp, uoxa gra rar(ux BBeBA EO6y4er oqe,e,a porr' orr(Jrone*ufi or JITp , "o*r.irr;;;;; 6tffi;";rd.;;
MOAeJTD BHeItrHtrX CJroeB arMoc$epu c yqeroM cBepxBBynonux-ryp6yna"rrri
guumeuzfr.

flpu rcc.regoBa,I[tr xl{Ml.qec*oro cocra,a cBepxrl{ra,ToB Ba}fiHoe BHaqe,rre
upu_o6peraer Botrpoc o trpor.s*err,ocrrr,* ,r*oafuap. o""" nrcora arruoc{epn
cpaBEtrMa c paEuycoM sBeBAbI? rorfla trpeAtroJloE(errrle o trJrocHotrapailrefibsoM
cTpoellr[tr aruoc$epurrx cJroeB nerpuueuunro. B cBfi.Bfr" 

"r* BorrpocoM orMe-
TuM, qTo I{aMIr paccMaTpIrBaJII4cb trpeuMyq,ecTBelrEo cna6rre tr yMeperrrr6re Jrrr-EUI( paBJruqEbrx aJreMerrros^. flpourru rar(rrx nnEiufr. {opr'rupyrorcfi rra otrru-qecfttrx ruy6qrax ruoo"o ) 0,001., Ecnu yporeHr..roooo:'Op'Oi Lrr;r* ;A;_neft rpaforqefr armoc{epu (s.Hisecrse' uurxnefi rpa,rrqbr Morr(Ho rrprr*srb?
IltrpuMep' ypoBeEb,T6ooo : 10), rorAa AJr.s cBepxruraHroB rtrtra oc- UMi r
? \,yg Bbrcora arMocQephr cocraBr4r l-30/o paArryca BBesAhr. Taxrae 3HaqeHtrfluerpy4uo troJlyqzrB' ocEoBbIBaEcL Ha uBB_ecrHr,rx oqeHKax paArrycoB ,r(eJrrbrxcBepxrurarrroB nJracca cBerzMocrr{ Ib tlg]. c_ornacuo t7j paguyc p cas paneurrpuMep'o 700 .R6; uctroJrbByfl MoAeJrb aruoc{eprr rro"L,rt[rrtrragra, trptrxo-
AtrM n BbrBoAy, lrro trpor.ErfieEEoorb ero ari,roc{epbl cocra-oJr.Eer oaoJro'L4yopa[u^yca BBesAbr. Tarzu o6paaou, Ee roJrrr(o B cnyqae cBepxrtrrauros c[, uMiz ? cys, Eo Aalr(e n cnyuae oue'b flpnoro c_nepxrurau* p'cas .+ip"r"o"rioaruocsepunx cJroeB- Molr(Eo rpeue6'peur. Hdril;*,-ndl ,ro, BtrrBoA or,o-cfrrc* roJrbr(o n cra6uu E yMepe,HhrM JruEu.EM trOrJroq,eEua. c gpyrofi'aropo-
Eb[, -y p cas ulreerc.a o6onosia, u ee trpucyrcrBue cyqecrBeu,o uc*a]fiaeruposuan cuJrbEbrx uusufi c HuBnuMtr trore,rluaJrar, ,or-ffiA.;;;l(i?( t -:- 2 eB), oArraxo raxue Jrrrnur[ EaMrr He paccMarpuBaJrucr.

5. enomor\uounrreLa${enrnr

cor-rracuo coBpeMerrrrbrM rrpeAcraBJrerrtr.EM o anea,quofi eBoJrroqrru B troBepx_EOCTEbIX.CJIOgX AOCTATOqEO MACCUBEbIX BBEBT EA CTATtrU XPACIIbIX IUIAIITOB.
noJrln,Dr trpotrcxoAtrr' uaMerreEtrfi B coAeprfiauru C, N u O, ;;;il;;;;;B PEBYJIbTATE trOJIEOIO tr-EP^EMEINUBAEI4.E BEqECTBA SBEBArI , ,,,,O"U 

";;;T":Bepx,ocrb trpoAynroB cNo-qunra. cnepxrrrarrrbr nJraccori-r,- c ;;"";;;-mJrtr craAuro,HpacEbrx rtrrarrroB, uoal0ny B rrx arMoc$epax AoJr?fier{ na6rro_
Aarbc'fl Ae$zqur yurepoAa, ua6rrror aBora? tr BoBMoE(Eo,'ue60armoft 4e{rqurntrcJropoAa.

.. It corxaJrerruro, n nzguuofi qacrrr cnerrpos..F-cBepxrr,ra,roB orcyrcrByrorpaapemennbre Jrrur{r( N u O, troaroMy.uB icef rpy.rr.,".-*ur.rrou C, w i-fiMtrr cMorJru nafrrr roJr'r(o coAeprfianre y"o^.pog;. .[v" iro]-;;; 16, ;;;_:rtrraHroB r(JraccoB G z K oqeu,a o6vtie- c r'o 
"o ,u"p"rreE,lrM Jrrr,r{.fiM[c I] n [o I] s xpacnofr g^""{pa;p;"rot ooru"rflx ctre*rpa, r o6z.ure N - uoJrugrr.Eru MoJrexyJrbr cN. rtar anrub r{3 pr{c. 7, n peay,nrrr}", t16i, ,;;;, Ar;:Ebre AJr.fl p Cas, ? Cyg u a UMi uon riur"rror, uro- aogrp*rrre yurepoAa Barirroc{ep ax cBepxru ra'roB nJraccos F - K ;r;fi ;"; ;"{)i' p u, 

^ 
tro cpaBrre_Er{ro c conuqeu. rrro xacaerca N z o, ro corna""olr?t 

"o4.p*rrre aBor&y G- r K-crepxrrararrroB troBbrme,o , z-B p;;,;F;rp*;rii" *r.oopoAa tro_:Htrrr(e*o t l,S-Z,b paBa.trocpaBHe,trro c Co.rr"rleM. i;;-#ffiuror, , aruoc{e_pax cBepxruralrroB Aeficrnutetrno na6vrloAarorc.E anouanura B coAeplr{aHtruc, N g O, upe4cnasa,H.re reopzefr. or"qlo pSBlr-epbr arr{x a'oManrafi oxaaa-nncr 6o*me, qeM cJreAyer ua reoprar. Jly*-ii6f;;;;;;;r; uro upuuuuoftTar(oro pacxo)fi[eHufl Mo]r{er 6rrrr ne40cTaroqHo BbrcoHa.s rosl{ocrb [aHHbrx
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elpacuerax W6or,a, BbrtroJrrrerrHbrx eq,e s 60-x roAax. tr4uerorcs B BrrAy cnopocrlf
rrer(oropbrx peaKqLM s CNO-qraxJIe, I{cxoAgoe (cofiHeugoe) cogepxraure C, N
f O, a-ranme HetrpOBparIEOCTrr BBSBAI{OIO BetrLecrna. C,neqyeT OTMSTI4TI, qTO

r[ Aar{}rbre caMoro Iyxa roxte Mofyr 6rrrr ne4ocraroqlro roqlrbr, Tar( xar( oHI(

troryrrerrbr rrpfi trpeAtroJloEtel{Iltr Er (r) : const, B ro BpeMfl HaK Ha trpllMepe
p Cas, y Cyg r,r a UMi urr y6e4lurlrcb, rrro n atuocrfepax ]r(eJlrbrx cBepxru-
rarrToB CI(OpocTb UUnporyp6yJIeIITIIoOTE CI{JILE6 saBtrcllr ot rly6uurr.

ECtr OHarr1eTCE, qTO III{ or6a3 oT trpeAtroJIo}fiel1l{fi JITP, uu yser xpOMo-

ofeprr ne o6:sscu.aror ua6,rrcgaeMoro LIs6bIrHa Earplrfl (puc. 6), rorAa BoBrrI4I(-

rrer Bolpoc o ero nporrcxoinAerrtrrr B pe3yJlbraTe sBoJlroql{ra. flo HameNry M]re-

,rro, o&rrenrae ,ls6brtoqHoro RoilflqecrBa Na ruyrpu aBe3[bl Mo]ItHo 6rrno 6rr
oBflBarr, c'6olrml.rrt o6lrnuert rrpe[mecrByroql{x eMy SJle}reHron. Hauprllrep,
g"nn Co,rnqa coAepE(aHIIe C, N n O uplruepFlo Ha ABa tropflgl(a' a coAepxtafllle
Ne 6o;ree .leM Ha uopa4oH trpoBtlrualor coAeplHaIIIIe Na. Taxuu o6paaolr, ecnn
cyqecrByer rloAxoAfiIqa.s flAepIIafi peaHql'Ifl (lrnlr qeuo'rxa peaxqr'Ifi), npenpa-
q,amqag oArrrl r(B yr(aaaHrrblx aJreMer{ToB n natpnft, no:rpe6ona,;rocr, 6rr orlrocl[-
TSJIbFro ne6otrmoe r(oJrrrqecTBo rrcxo4rroro aJIellellTa, .rro611 3aMerHo yBeJrI,I-

slarn o6r4rr,re rIarpII.E. Hanpurtep, aqpa Na23 N,Iolyr o6paeourraa:rr,c.s r're Ne20

tryreM trocJIeAoBareJIEHoIo saxBara upotonon [t9J:

N"'o (p, t),Na"J(F*) N." (p, y) Na" (0*) Ne" (p, ?) No".

Ec.nu npu etort 6yger IrctroJrbsoBar.ro roJrLHo 20% arortoB HeoHa, coAeprrta-

Hr{e rlarllr{fl yBe.rrrrqlrrcfi B rtrecrb paa (uprl ycJIoBI,rI{ rroJllIoto IlctroJrr,BoBaHI{.a

trpoMcir(yroqr.Irlx flAep Ne21 u Nu"). B Aa;rr,rrefturer,I aroT r,Ig6r,ttoqsr,Ifi na:rprfi
AoJIlr(eH 6utr sbIHeceII Ha IIoBepxEocTb SBeBAII, HatrpflMep B peByJIbTaTe uoJI-

EoIo 11epeMeItrI{BaIII4fi. rlto6rr trpoBepI{rE, eSt[exrueuocrr' trpeAJro}HeIrHoro

Mexagrr3r{a o6paaonanltfi Harpr{fi, neo6xo4ur,ro BbrtroJlHlrrb coorBercrByloq,I4e
paCUerr,r.fl

6. Ocuonunte peByJlr,rarbl

1. Paccqurag p.EA rto4eneft atuocSep, coorBercrByloqfix CBepxII(I&Er&rV

HJIaccoB F u G errdonoft cBerl{Mocrl{. I{a ocnole DrI,Ix NroAeJIeft A;rn p Cas uaft-
Aerrbr crre4yrorqlro BnaqeHr.rfi atfrftentlrauofi rer,rneparypLr I{ ycnopeHrrfi clIJIEr

rfi;fieorr{: Telt :60CC H, Ig g : 0,25.
2. 13antubpoBc6lre rrL1r1a B crrenrlle p Cas rurr.irsAst cna6ee, qeM Jll{utrrtr{'

86IrIIlIcJIcrIrr[)Ic rIa o3rI0Be N{cAeJIrI. .Blauo;nrrce o5.lncHeltt'Ie cocrot'I:t B ToM' qro

B pacqerax rre ;.rrlrrtrrB&lrl,rcr] orr(Jrorlelrirfl o'r JI'JJP, r(oroprJe Molyr rrpI'IBoAI{Tb

ft rrogrr?Regrllo re\,r[eparypr,r 7 (t) r,r n y.\IelrblrretrrIIo IraccJreurrocrtr BToporo
ypoBrr.{ I}DlcpcAtlbr\ aro}IoB."' 3. Crtopor"o orn*pr:ryp5y",1s11111ocrlr fI B arMoc$ope p cas 6lrcrpo yBeJII{-
qlrBaercrl c'Bl,rcotoii. Ha ortlt.tecmoft r.rry6r,rne r;-,ooo - t ona cocraBJlfler oItoJIo

0-1 xr,r/c, iIo ylte [pI,I TBo00 : 0,1 BeJIll\tl'IIIa [1 rlpeBr:ImaeT cr(opocT],3Bylta'
Cuepr.:nyrtouute 4onrfietrr{fl B aruo0{epe p Cas rroryr rrprtBoAI'Irb r( BosIlllHIIo-

,n*rir yiup,ror"lnoJrrr r,r H rrarpeBy AaiHe rex cJroeB, r4e o6paayn1cs cra6me

r{ yMepeErIr,Ie ,[i,rrurr,r. O4naxo orxaa or JITP rto;ner BaMerI{o [oI{I{3I{Tr, cHo-

polru'on,n*poryp6y.,rerlrHocrll, ror4a cBepxBBynoBr,Ie sHaqeHatl €r 6ynyr Aocrl{-
ra"urn n 6onee Bblloltlrr cJrofix atrtoci[epr,r'

.,,, /+. Hailrilerto co[sp..n].rrr{e 2{t cnertortros. B qelolr xt{!ItrtIe3I(Iril cocras

ar,.rOc,[ep,,r p Crs oxa'..laucs 6,rnanr,rU H co3'raBy- Co.rlIe'Isoft ar-lroci[epsr. ItaX lt
AJIfi palree r,rccrloilor:tEiI6Ix cBep,tr,lrratIroB I Cyg u a UMi, o6uap;)rHen Ae{4-
ur,L v"rrtpr.qa Ir 1136Iitc$ Irarp!rE. 3rn perynara'tbr corJlacylorcr c Earrfrbrlrl4'
oooyn*unotttr r [3,| NI0ro4o\{ ItpI,IBLIx p0cra. I{.pone roro, y p Cas oxaaa;nocl

EeSROlr6t(o tI0Bbrluout{IJ}t coAep;fiaHtte Hpertultn' I

--"-l 
5. Croo3raBrreurle Ha[It{x peay,rlLraroB.]I.trlr p Cas, y Cyg lr a UMi c AaH-

IrbI\[[ 11pyIr{x aBropcB rtoHaSbIBaeT, cTo Ll36bIToH HaTpIIB n ar,noc{epax cBepx-

rtrtagToB H.lIa00oB F -K S cpeAHe\[ r:eu 6or1r,tle, qey MeHbl1Is Ig g, r. e. seM

Bbl1ae cBerrrl\{gcrb BBeBAr,r. Ann ue'Flrqr4ra yrJrepo4a ranoft saBl{cl4}toorl{ or
ls s He naftfieno. flfreiH{e qeM cyArrrl o peaJrblrocrl4 troJryqeuuoft eanllcl4Mocrtr
e-(Na) or lg e, ue16xo-Irrro yqelrb orKrI0r{crlr{rl or IITP, raR HaR IIx BJI}IEHtre

Tanlrte Morter Irapacrarb c yMelrbuenr'tert Ig g'
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6. Pacxoxr4eur{e B reoperr,rqecxlrx ra na6lro4aeMbrx npo$ulnx 6alsnepon-
cxnx rr.rnuft, a rar(rrre o6uapyrxeu[e cBepxaByxoBr,rx 4numeuufi ua r;ry6ranax
Trooo - 0,1 rE orrme [onagbrBaeT, qro rrplr aHaJrIaBe crrer(TpoB cToJIb .rrpHoro
cBepxr[raHTa HaK p Cas or rpa4rrrllrourrofi uerogr.rxrr, tro-Br4AraMoMy, rrpr{Aercrr
ornaaarbcf. Bo-ueprrrx? Hafi B pacqerax lrogetefi arlroc$ep, TaK rr nprir Brr-
qtrcJlegr{rr npo{unefi ,r,vrrufr. neo6xograuo orrtagarbc.E or trpemr0Jro}HeHr{.8 o Jro-
r(aJrblroM TepMoArlnaMr{qecxoM paBHoBecr{r4. Bo-nropr,rx, ecJrr{ ornaa or JITP
He crrr{Mer upo6teuy cBepxaBynonoft rypy6neHrHocrra, ror[a B Mo[eJrr.{ arMo-
c{eprr trpr.rAercr{ Me}r.flrb crpoeHr{e BepxHrrx cJroeB c yqeroM r4x HarpeBa yAap-
HbIMI,I BOJIHAMtr.

B aanJrroseHr{e aBropr,r Bbrpa}r{aror 6narogapuocrr, l. H. IIIapauosofi aa
6onrmyro noMorqb n o6pa6orHe crrexrporpaMM.
Hor6pr 4980 r.
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KOJII4TIECTBEHHLIIiI AHAJII4S ATMOCOEPT 
vE]{'523'8t!2

IBYX (METAJIJIIIIECIU/IX,) SBEBA

I4.C. Canason

Ha ocsone crrexTporpaMrr c Ar.rcrepcreft (4-I2) A/url uerogou HprrBrrrx pocra orrpeAe-
neurr (pr.rar.ruecnr.re ycJroBrafl rr coIeprfiaurrfi DJreMeEroB a aruocsepax nByx BBeaA: 68 Tau
r'r e Ser (ra6n. 4 r'r 5). IJar,lgeuo, vro o6e BBcBAr,r o6lragaror xapar{TepE[rM Aflrr (rferarrrr,rqc-
cfiI{x)) 3Be3A ge{rraqrarolrr Ca r Sc, flprr ororr coAeprflarrr.re aJretrreuroB y 68 Tau 6uurxe fi coJr-
EerrEoMy, qerr y t Ser (pr.rc. 4 rt 5) . [rrrn prrAa aJreMeuron o6cyrrgaercfl peaJrrrHocrb paaJrr'r-
suii rax cogepxaur.ri,i rro oruorrreEr.rro fi ]r{eJrcay (puc. 6).

QUANTITATM ANALYSIS;OF TI-IE ATMOSPHIIRES OF TWO (METALLIC-
LINE) STARS, by Sauanou "f. S.- Using coudc spcctrograms (4-12) A/mm chemical
composition and atmospheric paramct,ers oI two <<metallic-linc) slars rvere found by a
curve-of-grou,th method. Both stars shorv deliciency of Ca and Sc, rvhile abundanccs of
the elcments oI 68 Tau are moro similar lo lhose of the Sun. Iror 68 Tau actual rcsults have
been compared tvith l,he previous ones.

Cpe4lr BBeBA cnexrpaJrbubrx HJraccoB A-F cyrqecrByror rpynnbr BBeaIIT
IaMeIOIq,I{e pasJruqHbre arrorfaJrr{tr{ xl4MrarrecHoro cocraBa. oguy raa Tar(ux fpytru
o6paayror (Merarrr.rsecr(r{e) BBeBArr (Am). Hecuorpa Ha ro qro xlrMlrqecnuft co-
cTaB 6oJrr,mr{HcrBa I{B Am-BBeB[ y]rre r4ByaraJrc.s, cyqecrByer p.s[ TpyArrocrefi
trprr cotrocraBJrerrr.rr{ peayJrr,TaroB otrpe[eJrennft cogepnranr,rft a,neueHToB I4 Br,r-
I(eJreurdr{ xapaxrepHbrx oco6eunocrefi xuMrasecnoro cocraBa? npr{cyqrrx Am-
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Ta6nnqa L

BBeBlaM. OHr cs.fiaarbr c reM, qro AirE paaJrrrqrrrx BBoBA aHaJIITB xtrMurlecHoro

cOcTaBa ocHoBblBaercfl rra na6lrogarelbgoM MaTeptraJle' rIoJIyqeHHoM c pa3-

rtrqgofi Ar[ctrepctreft, xr[Mrrqecnrrft cocras otrpe[eJlflercn tro orlroflelrulo fi pa3-

JrtrqgbrM BBeBAaM cpaBuenr,rfi (uprauertr AJr.E rrtrx oH trpIrntrMaercs 6luaxuM n coJI-

ueullorury) , rncoo.rrilayrorc.fi paal{bre ctrcTeMbl ctrJI ocqIrJIJLfiTopoB' 6onrm[Hcrso-
trB KoTopLIx eq,e or.flrolqenrr orura6xaMl,I [1]. B naCro.sq,ee BpeM.f,, IIS-BUAflMO-

My, rIeotrpeAeJIeHIIOcTr,, BIIOCIIMa.fi 0UJIaMII OCqIIJIJLETOpOBT trpeBblmaeT Bce

OCTAJIbHbIE.
Pacuonara.s crrJraMrr ocqr4JrJr.flropoB, c noroprruu 6r,uo [epeotrpeAeJIeEo co-

Aeplr(aHr,re aJIeMeHroB B -arMo0{epe^conuqa, 
aBrop upoBeJr I{3yqeHtre AByx

((MeraJrJrlrqec1lrx)) BBSBA, 68 Tau'u e Ser, cre4yroq,zll o6paaolr: c a6conlorEr,rME

Bgaqegtr.flMtr oCqI{JIJLflTopoB 6rUIO uafiAeuO CoAepE(a}II4e SJISMeHTOB, I(OTOpOS

cp aBIrtrB aJIOcb HetrocpeAcT^B^eHHo c coJlrreqrrbrM.' Xr*rn""xraft cociasa 68 Tau flByqanc.E ltonru, Ban;repunefiuotu u Bur-

""* iri;Gntorur [3] r l(osronoft t41-(ro ua6;rrogenragM c Al{crepcileft or 9 Ao

li-Atiil itrpo*o* u Crpouon [5]'(ua oc,oBe na6nrogeurafi'c gncuepcreft

Z,S Atii tOl). Aur"rx o6 rayuenuu e Ser B,rrrreparype rafigeno ne 6rrao.
' 

B ra6r. 1 co6panu ocnoBubre AarrHbre o6 uayuaeurrx BBes[ax'

IIallaMerI)

v
Sp (Ca)

sp (H)
Sp (lreranrr,r)
u sin i, nu/c

68 Tau
HD 27982

12.09 1.978

09.01 1979

09.01 1979

09.01 1979

09.01 1979

13.10 1978

13.10 1978

09.07 1979

09.07 1979

07.06 1979

16.05 1979

09.06 1979

09.07 1979

0B.Ori 1979

08.06 1979

103 aO

103 aO
103 aO

103 aD
103 aD
103 aF
103 aF

103 aO
103 aO
103 aO
103 aD
103 aD

103 aD
103 aF
103 aF

68 Tau

t3m
2h

2h
/tlfr

11t

50In
th3om

e Ser
otrm
.rrm

th4om
th15m
1h16m

17$t
oEm

r rIIl

I{cro'rHIIfi

3500*4400
4150-5000
4150-5000
4730-6150
4730-6150
5700-6800
5700-6800

4000-4800
4000-4800
3800-5000
4730-6150
4730-6150
4730-6[50
5700-6800
5700-6800

t71

t8l

tsl

m
4,29

A1
A4

TB

m
3,70

A2-A3)
Arr t

F0)
4Z

' Ha6mogeuu.fl u rbMeperrnfl. Becs sa6.nroAareJlbEBlft MareptraJl 6u.r roly-
seL; 2,d-m rerec*oo.'Itput*croft acrpo{uauve_cxoft o6cepratopl{E B ctreft-

,po"pu{u $o*yra }tyn". CuenrporpaMMbr trpo*a.Jlu6ponan, Btrer.arbrBaEtreM Ae-

BETEcTytreIIrraToro ocJra6trTeJrfi Ha ry )fie trJIaCTrltHKy' rra ROTOpyrc cEtrMaJIO.f,

,ctreaTp SBeBAbr, oArroBpeMeHHo c. 3nctroauqraeft. (DoTouareptraJlbl trpoEBJIE-

Jrtrcb B trpofiBtrreJre A'-fg * craH[aprrroM pe]HIrMe. fl,anrme o na6nro^euu.rx

uptrBoEj{rcfisra6t.2. 
Ta6nuqa z
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4
4
6

6
1.2

t2

8

8
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ii
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(DoroMarepr'Ian I Orrcnosuqun
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68 Tau c

l0 l,f
W^

tg f +d/,rVb////'

Ilarrur,rMrr ta 12) (a) n I3l (6)

(1)

t2\

(3)

. 4,f 40 l,f
l,l9 +il,rru,tl,/

l'nc. 1. Cparrenl.re DHBr{BaJIotrTrrr,rx urupttu tr.ruuii

(Dorouerprasecrrre r{BMepe}rr{.g floryrreuubrx otrenTporpaMM npoBoAr{Jrrrcb
na lruxpo$oroM_erpe Hetrocpe4crBerruo B rrrrreHcr4Bnoirgi (ynetrauenrae upll
Batrrrcrr 100 r 200 paa).

- orox4ecrBJrer{r4e rutrwfr. trpoBoAr{Jrocr, uo ra6nuqaM MyJrbuauretor Myp
[10]. oxousareJrr,Hoe oroxr4ecnnne'ue rrpoBep.flJrocb rrprr trocrpo.nr, *prrbft
pocra.

C qelsro otrpeAeJrer{ufl er(Br{BaJrerrrrrbrx rfltrprru nvvuft gnx naxr4ofi Batrr{crrt
'crpoI4JrI4cb SaBI4cI{Mocru Me}r{Ay ar(BrrBarreErnoft mrapr,rnoft u qeurpalsuoft rty-
iwwofr. I.ttx ttwutrft, r{oHrypr,r noropbrx ,e ,c*axr6urr 6neugrapoua.rre*. fio
noIyqeHHbrM SaBI{crrMocT.trM Otrpe[eJrtrilprcb 3I(BI4BaJleuTr{bre rtrIrpraHr,r tranrafi,
r(olrryplr r(oropbrx r{cHa}r(elrrr 6nen4lrponaur{eM, a r{eHrpaJrr,rrbre r,rHrerrcr{BHo-
gTrL._- Ter. ^ _PeayJrE,rarbr rasMepeuuft ar(Br{BaJreHrHbrx mr4pr4rr (aeruuuu
lg (Wvl)")' 10^6), npraueHrleMbrx IrpI4 arraJrrrae xrrMr{qecHoro cocraBa, trpr{BeAer.rbrg ta6r' 3. [tan BltAIro IrB cpaBnerrr{fi c AarrHr,rMr4, roryseHrrbrMrr n 

-t2] u t3]
(pnc. 1), ryqruee corJracr{e rrMeercrr c gaunr,rulr [2i.

ffoctpoenlre rplrnofi pocra. Ananrag xrrMr{qecxoro cocraBa n {lranuecxux
ycnoerafi s_ arN{oc$ep ax rrrByrra eMr,rx an eaq 6rrn IIp oB e[eH Mero[oM KprrBr,rx p ocra.
Brrnra nr,r6parlnr reoperr{qecxrre Hpr4Bbre pocra, paccqr.rrauuue Bpy6enr* [ t t ],
B noTopr,Ix fro ocII a6cqlrcc 0TJIoll{eHa BeJrI4qI{Ha

N.lsn;: W+* tgX; -0e; - tsx6 - lgu, * W#,
IAE

lgX,: tesllu_ Q+*Argqo
tI us -V D|*-ft'ryr,

[toos{raquerrr rrerpepErBrroro rorJrorqer.rr{n 6'n BBflr r{B ra6rnq Bone Ir2].
cpeArrero Hetrpepr,rBHoro trorJrorqeHr4fl - lra [13]. 3]ra.reur4.E cytlM no cocrorr-
I{r4flrr orpeAeJrerrbr uo ta6nuqaw ua [74-161. llpu trocrpoeHr{r{ Hpr4BrJx pocra
,;ru,#u""o]g rrpr{BoAr4Jrr4cb H reoperrasecHofi npraoofi c sHaqerr{eM rrapaMerpa
Il_ollJr : '/s tryreM BrreceHr4fi rrotrpaBoK A lg ,lr, paccqr,rraHrrux Bpy6e.rreu [11].
Tlcuons ao s anracr iranrr ocqrrJrJrsrop oB, c xoAHbre c TeMr4, rroro pur"' dur", 

"pru 
a-

neHbr BMecre co ccbrJrHa}rIa s [17], ilpldrreM AJrrr psga aJleMerrroB 6r,rnra sge:ceHrr
I{3MeH eHrlt.fl .,[, auurre o6 err,rx r{ 3MeH errrr.fl x 6ynyr ouy6nrax on aHr,r rro sAH ee.

,1,41



4932,00
5052,12
5380,24

5682,63
5688,21
5889,96
5895,92

4L67 ,27
4702,98
5161 ,32
5L72,68
5183,60
5528,39

3944,0',1.
3961 ,52

3905,53
5948,58
6254,25

3853, 66
3856,02
3862,59
4128,05
4130,88
5041 ,06
5056,02
5957 ,6t
5978,97
6347 ,09
6371 ,36

4226,73
4434,96
4454,78
4585,87
5588,76
5594,47
5857,45
6439,07

4314,08
4320,74

4028,33
4L63,ritt
4184,33
4287 ,89
4290,22
4294,10
11300,05
4301 ,93

L3
12
11,

I
1.

6
6
1.

L

J
t6
28

l5
LT

2
2
2
I

CI
L,91.
2,2L
2,05

NaI
3,08
o,JJ
3,89
3,59

MgI
Z,4o
3 ,09
2,85
o , .1,)

3,55
3,26

AII
2,84
3,74

SiI
2,BB
2,84
3, tg

I
L
L

.f

5
5
4
4
2
2

Si II
I ,96DO'

2, 66
4,t9

3 ,98
4,24
3,49
3,79
4,07
3,78

CaI
3,87
3, 62
3 ,90
3,04
3 ,89
3,66
3,94
3, B0

Sc II
3,49
o r4L

Ti II
2,49

0,94
1 ,$7
2,53
2,58
2,82,) ,,

2
4
4

ZJ
21
2L
47
18

15
15

87
105

2L
20
4L
20
4L
41.

0,54l.
0 ,82
0,27

o;57

1,65
t ,61

t ,05
1,20
7,64
1 ,58
1,62
I ,15

1 ,59
1,47:

1,74
0,62

1,48
0 ,70
0, 98

1,36
L,82
1,59
4.,62
1,63
1 ,35
1,30:
0,85
0,98
7,73
1,44

0;0
0,40
0,45
0 ,68

L,l5
I ,00

t,at
0,68
7,75
1,55
1,56
1,56
1,36

L,B/t
0, 94
0 ,88

0,92:
t ,06:
I ,88
[,70

l,2B
t,34
1 ,80
1,80
1,82
I ,09

1,73
7,62:

Z,Ot
L,46

oJo
r,5L
L,25

1,72:
0, 81

0 ,40
0,62
0,49
0,82:
0,61

1 ,39
7,27

1 ,35
1,34

t,SA
1,62
1 ,38

"lslEl
E I le eflu

EI<,1

Ha
tr
3

,* IL .,11u

tggttu l-l--------_Il r.,\
68Tau I eSer

T,a6nr,I11 a 3

4312,86
4320,97
4367,66
4386,86
4395 ,03
4399,77
4477,72
4443,80
4450,49
4464,46
4468,45
4501,27
4533,97
4563,76
457 L ,97
49t1,26
5129,14
5185 ,90
5188,70
5262,10
5268,62
5336 , B1
5381,02
5418,80

3951,97
4002,94
4005,72
4023 ,39
4035,62
4183,44
4564,59

4254,35
4274,8L
4285,72
5204,52
5206,04
5208,114
5345,81
5348,32
5409,79

4[45,77
41.79,43
4242,38
4252,62
4261,92
4269,28
tD15,57
4284,2r
4539,$2
1t555,02
4558, 66
4588,22
4592,09
46[6,61t
4618 ,83
4634,11
5237 ,34
5246,75

4L
41

104
104
19
5t
40
19
t9
40
31
3L
50
50
82

114
86
86
70
70

103
6S
69
69

2,35
[,62
2,83

2,99
2,13
2,27
2,84
2,05
1 ,90
2 ,88
2,75
2,94

3,01
9A'
2,15
2,15
2,56
1,38
2,[2
1, gg
7,67
1,54

YII
2,59
L,7g
2,84

q n,
o c9

2,20

CrI
3,51
3,40
3,25
3,55
3,75
3 ,88
2,82
2,44
3,07

( ,35
1,00
t,Ll
0,98
1,57
1,32
1,38
1,51.
7,26

L,54
t ,50
1 ,63
1,46
,1,,57

1,,04
7,L4

L,29
0,66
0 ,66
1,03
0,81
0,61

L,28
0,75
t ,35
1.,34.
1 ,36
0 ,80
0,55

t,37
L,27
7,15
0,94
1.,28
L,31
0,55
0, 58
0,61t

10
o

JZ
o.)
,n

Dtl

4

I
I
7
7
7

18
1B
18

162
26
3t
31
31
31
31
3(
39
44
44t
44
44
44
44
44
4;1
ZC

Cr II
2,75
1,86
2,09
I,44
1 ,90
L,29
I,7L
I ,58
1,39
2,21
3,L7
3 ,00
2,31
2,31
2,70
2, 60
2,64
1,,2t

0 ,99
t, t6
1 ,38
1 ,01
1,,3L
0,90
t,24
1,07
0,72
L,27
1,56
r,4g
t,27
L,22
1.,42
{ ,35
7,27
0,53

,:n

r,65
1,30
7,27
1 ,60
L,l7
0,93
L,64
1 ,55
1,67
1,53
1,68

1,11
0 ,88
1,41

rIq,:
0 ,90,,1,

I ,53'
1,35

1,10

,t',

1 , 00:;

f ,Og
0,74

r, gg
1.,37
r,26:
I,23
r\48
L,31
L,2g

r, i.

Wt
ts ?i1- 

,10'

68 Tau e Ser



52ilt,99
5305 ,85
5308,44
5310,70
5313 ,59
5334,88
5478 ,35

4030,76
4033,07
4034,49
11235,|tt
4235,29
441,4,87
4451,s9
41158,26
4502,22

3927 ,92
4009,71
4021 ,87
4045,82
4063,60
4071,74
4132,06
4!43,87
4t53,91
4156 , B0
4157 ,79
4176,57
4181 ,76
4187 ,04
4L87 ,80
4t91 ,44
4!95,31t
4199,10
4202,03
42t0,35
421.7 ,55
4222,22
/+224,78
4225,46
4227,43
4233,61
4235,94
4238,82
4247,43
4250,r3
4250,79
4260,48
4271,16
4277,76
4282,41
4285,45
4299,24
4309,01t
4325,76
4352,7 4
4383 ,55
4388,42
4404,75

40
24
4C
4J

43
50

2
2
2

o1

22

28
22

a
872

4,J

43
4J
ILJ

40
695
354
695
695
354
152
152
152
693
522

152
693
152
689
693
693
152
r52
693
693
152

152
1,52

42
71

597
1,52
845

42
7'l
4L

830
44.

Cr II
2,32
1,68
1,98
1 ,56
2,34
2,4'4
1 ,86

MnI
3,00
2,85
2,67
3,32
3,60
2,98
3,72
3,30
2,87

FeI
2,L0
2,50
2,98
3,85
3,7 L

3, 63

3,20
3,38
3, 03
2,Bg
3, 03
3 ,70
3,Lz
3,L2
3,04
3, 10
4,00
3,40
2,85
3, 15

I O<

3, 16
3,88
3,09
3,40
3,39
d , z1!)

3,29

3,80
3, 39
4,03
,a,
AtJo
JrLo
2,55
3,66

3,92
3 ,09
3,49

L,2L
0,89
0 ,87
0,72
1 ,03
0,95
0,82

1,30
!,42
I ,05
0, 65:
0,67
0,31
0, 92
0,44:
0,34:

7,77
1',73
1,64
L,40
1,43
1,L5

0,90
0,70

1,30
1',44
L,2L

L,46
1,46
1,00
0,90
0,87

0,85
L,37
l,L4
1 ,35
t,0g
t ,0g
1',28
1, r37
1,42
1",23
t ,55
1.,L9
0,42
L,23
0, 28
t f 56
0,91
L,52
0,64
1,52

Wt
lg- 1:.1s0

Ho
H
tr
F
4
E

Ta6;ruqa 3 (upoponxeuue)

Wt
Is jl-.1s'

e Ser

0,97

0,93:
t ,00

7,72
1.,57
1.,1.

t ,80
1, t6
7,29
1 ,90
1 ,81
1,68,ln

1 ,35

r,51

1,52
7,45
L,32
1,69
1',7 I
L,27

1 ,35
1,31
1, 36

1,62
t,27
7,27
1 ,50
1.,62
1,67

1,75
1,37

.

1",74

4415,t2

4433',79
44tr2,34
4447,72
4459,t2
4469,38
447f3,02
41t82,26
41t94,57
4528,62
4503,32
4920,51
4966, 10
5001,87
5012,07
5014,95
5022,24
50219 , 83
ir083, 34
5090 ,79
5127 ,36
5133, 69
5137,39
5162,29
5171 ,60
5t9r,46
5198 ,70
5202,34
5232,95
5263, 31
5266,56
5269,54
5302 ,31
5324,'19
5328,0t1
5339 ,94
5341 ,03
5367,47
5369,97
5371,49
5383,37
5393, t7
5397,13
5404,L2
5405,78
5470,91
it415,20
5424,07
5429,70
5434,53
s446,92
5506 ,78
5554,90
5569, 62
5572,85
5576,10
5586 ,78
5602,96
5615,65
5624,60
5658 ,83
5709, 39

4I
830
825

68
6B
68

830
350

68
68
bt

318
318
687
965

16
965
965
LT4
t6

1090
16

t092
1090
1089

36
383

66
66

383
553
383

15
553
553

15
553

37
Lt46
1146

1"5

lt46
553

15
1165

L5
t 165
11,65
11.46

t5
L5
t5
L5

1183
686
686
686
686
trbtr
686
686
686
686

3,09
2,98
2,47
2,3L
2,42
2,44
J,4J
3,LL
2,/t0
2,60
,o,
2,75
3, 79
2,9L
3,75
1,63
3,49
3,21
2,38
1,28
3, 35
0 ,90
3,87
D Ctr

3,82
I ,95
3,72
1,64
2,79
3, 61
2,85

2,36
2,94
3,51r
2,39
3,09
L,7g
4,72
4,72
2,05
4,29
2,92
L,75
4,30
t ,93
4,03
4,29
4,20
1 ,95
t',67
1 ,35
1 ,09
3,51
3,25
3,49
2,85
3, 59
2,83
3,74
2,94
2,90
2,67

o;tz
0 ,97
1,33

0, 68
t,2g

0s0
0,72
0,72

0,74

f ,Og
0,74
t ,01
0,79

oJg

1,34

t ,0o
L,2L

0,58
0,9[i
1 ,08I,!4
L,L5
0,65
0, 85
!,07
0, 95
0 ,96
1,75

t',62

0,94
l,L8
L,07
1 ,35

1',29
l,L8

f,gS
1, t8
1,68
L,23

f,gS
1,27

t,Zl
0,95

0;4
1,34
1,06
1$4
1,16
1',42
0,54
0,93
1 ,59

t;rtt
1',64
L,L5
1,35

1r19

t]rs
l',34

t,AO
I ,13
7,25
7,49
1,36
1.,26
7,45

t,os
0,80
1,03

o:t t
0,98
0,40
L,02

,38

,09
,3ti

0,90
0 ,87
0 ,85
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27 I 1.13
28 | -o;3328 I 0,80
27 I 0,83
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0,81t
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\,84
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Sr II
YII
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Ba II
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Nd II
Eu II
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12,00
8, 70

6,28
7,60
6,40
7 ,65

6,36
3 ,05
4,85
4,00
5,60

5, 55

7 ,50

4,60
6 ,08

4,42
2,90
2,LB
2 ,98
2,09
7,t3
I ,55
7,23
0 ,70
I ,10

12,00
8,25
6,54
7 ,13
5,88
7,50
7 ,68
6,26
2,58
4,70
3,80
6,00
5,99
5 ,68
6,97
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3,1.4
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2,77
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12,00
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2,t3+0,20 (2)

4.65+0.10 (28)

4,{0+0,15 (7)

5,66+0,20 (g)

5,52+0,15 (25)

t1_78+0.15 (s)

7,29+0,10 (76)
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5,08+0,30 (2)

6,5210,10 (i5)
6,45+0,10 (4)

5,09: (t)
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1,79+0,25 (6)

2,73+0,Lb (4)

2,23+0,L5 (6)
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1 ,90 +0,30 (2)

1,$4 (1)

0,61 t0,15 (2)

1,37 (1)

12,00
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2,81 +0,15 (2)
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6,25: (3)
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prix trpeA0raBJreHbr ts ctrer(rpax 3Be3A. B ra6n. 5 Aanlr troJIIIbIe CO[ep]HaHI{fl

arreNteuroB Ur" ,""o.i"Vi*ui'-,"un G'"pofi u tperuft ctol6rl')'-B cxo6xax

yr(a3arro qucJlo Jlwnuft, noToplle IIctroJILSOBaJII{cr, Ilplt aHaJII4Se' B uerneptola

croJr6qe trpuBeAeI.I xurunqecxtlfi cocraB arMoc$-epbr Colnqa' iloflyqeHHr'Ift c re-

Mr{ }lre crrJraM!I oct{I4JrdII8'ropoa (uo4po6^u^ee.B It7l)' a B trflro'\{ A"r:Ifl cpaBIleIII{fl'

cotreolr{aHtre DJreMer.rroB B arMocsepe ti8 'I'au' roryqeHtloe B tJl'
' 
Plal'.tlr,,rarr,r' Ha pllc. 4 u 5 lpegcraBJreHbl BeJrI{qI4Hr'r

[X] : 1g /y'1e:rerr;* - 
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Pnc, 4. Cpanueuze

5c Ti, I/ Cr l'ln

xI,lMI,rqeCKOrO

. Fe Ao NL ZnSr Y Zr Ba La Ce Nd tu &rl

cocraBa arnroc$ep 68 Tau u Cotrqa

txl

III*
hrlt

itlr I
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rT

Irt
Nd Hg flt 5i, Ca 5c Ti, V Cp lvln Fe YNi, Zr Ba La Ce Ne Eu

Puc. 5. Cpaareuue xrlMriqecxoro cocraBa arruocsep e Ser ll Conrqa

I

I

SrIo

[Ia o6qero paccMorpegrrrr cJreAyer, uro o6e BBeBAbr o6ua4aror cnoftcrsol\tr
trpucyrquM Am-anea4alr,- 4e{uqrrorrr Ca u Sc.' flocxorr,Ky BHaqe,r(e Tsin i gnn o ser cocrarrs.er 48 nu/c, ro aEaJrtrB
SJIEMEIITOB, IIPEACTABJIEIIHbIX TOJIbXO CrrA6IrUV. JIUi]f.fr,:M.D-, 6rU SATPYAHEH.
B cs.Ear c ertrM AJr.E I ser orcyrcrByror AaHHbre o coEepx{auru c, zi"i'ca.
,(arurre o coAep)r(anr{tr arux aJreMeHToB 4rx 68 Tau rateror HeBbrcoxyro cre-.
treHB EaAelr(EOOTT(.

flpu 6oree [eraJrBEoM cotrocraBJresurr 6orrmofi zurepec trpeAcraBJr.Eer.
cpaBEeHr[e coAepE(arruft oreuenroa r aruoc$epax u3yqaeMbrx BBeSA - Ea-
cnoJlbno pearbubr paailuqr,rff B co[ep]r(auu[ Toro rrJII[ uuoro SJreMeETa. B cty-
qae Mero[a KprrBbrx.pocra rorrHocrb otrpeAeJrerruft coAepmanuft erelresroB Ba-
Burcl4r or roro, c xaxoft roqrrocrbK) r{BBecrHEr rrapaMerpbr @, lg pu nV1. pac-
cMOrpgM, r(ar(r{e HeotrpeAeJreHrrocrrr Mofyr BHocr{Tb omu6rra rax oupe4ereuufr
6@, 6 lg P" u 6v1, flouyrlro BaMerrrrM, qro BoBMolnurre ourz6xtr B BHarregu.flx
crrJr ocql,rJrJr.EropoB 6ygJr cBe[eubr r( Mr{rrrlMaJrrrrbrM, trocnoJrb1y agaJrr{a ocno-
BaH rra uoqTrlt o4ruanonolr na6ope ctreKTpaJlbrrrrx nranufi.

B aruoc{epax rlccJreAyeMbrx BBeBA aJreMerrrbr HaxoAflrcfl trper.rMyqecrBeHr{o
B uoErlrBoBarrlroM cocrottttwu. Tor4a n iogepxantrrr BJreMerrroB, r(oropoe otrpe-
AeJLEJTOCb trO JIUHTTflM B rOHr{SOBarrHoM cocrofr]Jurfr.1 BXOII{T OUU6Xa, [potrop-
rlrloHaJrbuafl Beruszne 6 (omu6xa coBMeqeurr.fl reoperr4qecxoft r.r ira6nrcnaeruoft
r(pr4Bbrx pocra) * 6 lg y, t^6 lg T^,._ (Ilocne4urx ourr.r6xa s aroft cyMMe
B CBOrO Oqepe[b saBr{cr4r or 6@ u 6 lg P" r4 Mo}fier nocrr{rarb BerusuHbr 0;10-
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0,15). rIro6u ycrpaHrlrb raryro oun6xy, upoBoAr(Jracb HopMzpo,Br(a H cogep-
lfiaHr[ro ]r(eJre3a, otrpe[eJleEEoMy tro JItrEuEM zona Fe II, n notopoe orra Bxo-
AtrT arraJror[qrrbrM o6paaom.

,{,;ra anervrerrroB, coAepxtarrtre noropbrx orrpeAeJr.flJIocb tro rtrEtr.sM Ex
u neftrpansrroM cocro.ErrtrE, rry?nuo eqe trB6aBrfiTbcg ot ourl6on, BoaEtrRaro-
rq[x npl[ EpuMerreHtru {oprvryrrr Caxa. ,{,ocrtrraerc.E aro aHaJrorilsuoft HopMtr-
ponnoft K coAepx(anlrlo )fieJleaa, otrpeAeJleruoMy tro JItrI{I{fiM Fe I. O4uaro
B aroM cryrrae ocraerc.E Bce me our6Ha nopflAna 6@ (Xrrr.* - X,r'e), uau6onr-
rrrafl r{3 noTopbrx AocrrllaeTcE B cfiyqae yfJlepoAa?.Iro Ee trpeBbrltraer Hecr(oJlb-
KUX COTbIX.

Moxuo HaAe.fiT6cfi, qro yRaBaHHbrM o6paaolt Mbr Mo)fieM yMelrbrntrTb
r,rMercqfiec.fi omu6nu, v. pvc:6 npe4ctanr.fier peaJrbrr,re paaruqu.fl B co4epffia-

lx'7
.6lTru '

a
x eser taoxax

1-X

x
x x

ttt
o

a

Xxx '.1
t

ax
a

C fld 5t Sc V l'ln Co Zn Y Bo Cs Eu

No 'fl1 Ca Tt Cr Fe Nt 5r Zr L[ Nd Gd'

Hr{fix aJreMeuton. ([;ra xaxt4oft sBeBA],I BbIqIlcJI.EJIacr, BeIusI4Ha [X'] : tX] -
- (Ig /(n")* - lg /[tp"lo). flplr arotr cJreAyer yqr{rbrBarb, qro roqHocr6 snpefle-

Jrerrtrfl co[epx{ar{r{s Her(oropr,rx eJIeMeHToB Mo;Her 6r,rrr, nesbrcoxa 113-3a rre6oflb-

-o"o ,r"ni ;nnuuft, tro r(oropbrM trpoBo[r{Jrcfl aIraJIrIB. trllcnnro'rns Irx I43 pac-

cMorper{r4.n, MoEtHo ycJIoBHo paBAeJII4rb arIeMeIIrI;I IIa ABe rpytrr-I'I. p lepnyrc

"py""y 
uo#^y, re rs uux, Koro,plre r{Meror cxoAr.rbre BeJr,tqu,_b.r IX'1: Mg, Ca,

Si. ffnri. Ni. Zr rr, Bo3MolnEo, Nd; Bropyro c paBrtrq,brur [X'] o6paayrot Si,Sc, Mn, Ni, , "or*orr*"o, 
Nd; sropylo c paBrtrrlnuur [X'] o6paayrot Si,Sc, Mn, Ni, Zr rr, Bo3MolItEo, Nd; BToPYI

V, Y, Ba, La I{, BoBMo}r(Ho, Cr, Ce u Eu.' 
flOnyuennblfi x[Nl[.Iecnr,rft CoCraa arlroc{epr,r 68 Tau saMerno oTfll4rlaeTc'fl

o, opr"Lpurrrroro B [3] (cu. ra6r. 5). flpuulrua 6oJrr,rtrlrgorBa pacxo]I{AeHwit r'e'
HTIIT B I,I0IIoJIE,BOBaHIII{ paBJII{qHLIX CI{JI OCqI{JIJIflTOpOB: TaI('-HaIIpI{N',Iep' c94e^P-

;.;;; ;"eaa Ig ,^'r (F;) s [3] erqe MeIrEIrre 7,0 (; ItrHaIre Ig'1r (H) : L2,0)'

B Cny.lae peAKI{x SeMeJIb IlaCXOiItAeHI4e, trO-BI{AIIMOMy' BLIBBaHO npIINISIISHI{SM

1g gl uo 4irrrnutu ltopnlrcca lr Boauasa [18] .

O6o6r4ar, NtolltHo cgeJrarb crreAyloq,r,re BLrBoAbr'

t. Ilpll cpaBHerlrrr{ coAep}Har{r,r-rr aJreMerrroB C COJrHeqHr,st o6e aneagr,r o6la-

AarOT xapa6reprrr{N,r AJrfl M9TaJIJIIIIISCHIIX 3B€3llJte{I{ilutou Ca u Sc; n oCraJIb-

rroM COAepffiaII[e aJIeMeIIToB B atuoCdlepe 68 TaU 6llririe I{ CoJIIIeqIIoN'Iy' qeM

v " 
s"r.'4rfl u ser co4epnraHr{e eJreMerrroB rpyilfiLr ]IteJre3fl n 6o.nee r.fl]I{eflbrx

""#li||;e yqera Bo,Nrol^rrbrx rreonpeAeJrennoc.reft B trapaN,rerpax o, Ig P,

14 Vt CTIEI\YET trPI{3HATb, TITO COAEPiITAHI{fl PfIAA sJIENIE1ITOB TIO OT}IOItrEHI{IO

r( coAepllt alrl{Io ir{eJr e 3 a y rrccJr eAye\{brx 3B e 3[ p aBJMaraIOrCtI'

3. .[p"a.roraraoTc-fi, qro orilI'rqu* 
"oq"p*o'nrnft..eneltes'roB 

B arNloc6epe

68 Tau or pe3yJrbraroB IIpeALIAyIqI{x orpeAerelruft BIisBaIIo IpI'II[eHe]II{eN{

pa3[I,IqHr,Ix CI'IJI OC{IIJIJIflTOpOB'
B eaxrroqeu"n uutop ,ir,ro"rm rny6oHylo 6naro4aplrocrs A' A' Boapuy-

Hy Ba o6cyitr4enrae Pa6otr,r.

/{ena6pr, 1980 r.
JIrrreParYPa

Boap,1117i A. A.- l{onr. na coleq,. IIO I{HOIOCTOp0HHeIIy corpyl(Hlitleorl]v ooq' c1'pall'

Bypre, IAP, 1979.
Conti P. S.,WallerstainG., Wi.ng R, F.- Astrophys' J', 1965' vo!' L42' p' 999'

Puc. 6. Cpanneurae otuo-
CIITeJIITEOfO XIIMI{qeCfiOfO
cocraBa lX'l ailtt 68 Tau
ne Ser

L.

2.
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3. Smith M. A. - Astron. and Astrophvs. Suppl., 1972,vo|.5. o.81.4. l{otttoea l{ . l,.t .- AcrpoQru. nccrrcfi. inar. C,q.O), Igi2, r.4,'i. 69.'
5.. S-trom S. 8., Strom 5. U. _ Astronom. J., 196d, tol.'71,,$. fSt.6. Wright^I(. O., Lee E. I(., Jakobson 1,. V.,' Greeitstein. f .'i:_ publs Domin. Astro_
_ phys. Observ. Vicl,oriu, 1C64, vol. 12, 1:. I7B.
7. c^oruley A., co,trley,c., J asrhek M ., J osc'herc c..- AsLronorn. .r ., 1g0g, vol. 74, p. 375.6. ( ttrrhott 4., Hattck B.- Astron.. and,Asl rophys. Suppl., 1CTg, vol . 

'Bg, 
p.449'.

^1,. !y'r,rtt2,A,,.A;, l{onr.noa I,I . t[.- Irlan. Iip,rr. o";ir;q,;. ilc.-,-tgbEl,'il.iT,'c. Aq.lu. lloore ('/2. l. Revisedmull-iplcL tablo.-In:-ConLribs Pi'inceton Univ. btrscr-v.,lgi1',N 20.
71 . Wrt.t bel lll.. Ast roph5s. J., IC4g. vol . l0C, p. tiii.
1'2. Bode C. Dio kontinuorlic-hc-Absor'Il,iorr..vorr'slcrrr-atnrosphiiren in Abhdrrgigkcil vonDrttcl<, TcmpcraLur unjl DlcrlreiLhduligkeitcn.- I(icli I"r1,. .rt,nor.t.'pTrys. undSlorncu'lr'lr, Urriv., lCti5.
73. l'itettze Z'.- Ztschr.. Aslrophl,s., tgbl, Bd.28, S.81.
1!. 4Ll,'rll4. C.,Carrol tt. lt .'8.". Astr.oph.ys. .t.,lg72,yol .172.n.447.
15. Boltott C. 'l'.. Astroph.r,s. J.. 1U70, voll tUt,'p. tf'SZ. -11' -tt
16. 

Aa,r,crt 1{. .}i. Acrpo$r,rar,r.lecrir.ic ,o.rrrr.rrrrrnr. M.': Mr,rp, 1g77.Ll. b_oapuyr; I 4.,Lionp_u11\.,1[. E.* tr{sr. Iipnrr. acipo{r.ra. o6c.,lg}l, r. 63, c. 66.16. ll-oP.4ucc Ll ., l-)oatan, .)/. BcpoarnocrI,I [epexol\oB i.r c],rJrr,I ocqr,lJrJrrrropos 70 arelregrorj.
X,I.: NI Lrp, 1968.

r( Botlpocy o [IEPI4OAI,IrrECHI4X rrSMEHEHmrIiA" 
523'el2'8trt

B CITEKTPE SBESAbr X IlEpCEfl, OTO]r(AECTBJIflEMOft
C PEHTTEHOBCH'{M UCTOIIHI4HOM 3U 0352+30.II

T.C. Iatuurua

flepecuotpeHa oqeurta rrepL{oAa op6uram,noro ABrr}r{egr.rfi rJraBrroro (oMrrorre,Ta rre-
Hyuapnor,i BOe arealn X flepcer, naiigeuroro panee Xar:uraurcou [3]. flo oguopoguolry
MarepI'IaJry cfle]trpairLHLIx na6rro4erlrtl, nunoruenurrx n I{AO c no.n6pa 7974 r. rro ,nuupi
1980 r., nar?geu Hour,rii neproA rrarrerreErr.s JryqeBrrx cxopocreir r4B rr3Mepegr,rr,llrzpoxofi
a6cop6ql'roHnori lr'rnulr IroAopoAa I{ (orrrronerrroB Drrrlccr,rogrroi.i lrlrulru [Ior panurrii 5OA,ga
AIIfi.

Iloxaaano, rrro I'lHTeHcI'lDnoctr.r V- n R-eur,rccuonHr,Ix Hor{rlouclrroB Jrrdrrr.rrr Ho r raurep-
rane uai'i;lernoro IIcprloAa r'rartefiflrorcrr n nporr.ruo{aae, a ranxte o6napyrnlrnaror trelpaBr{Jrb-
nrtc nore6anr'rfl' Ilpo[cxoArrlql.ie B 60roe noporlt],re r{rrrepBaJrbr BpeMe[r.r,

flo4trepnt4ena 22,4-uaconafl flepI,IoAI,rqHocrb B ],18r{euenr.rr,r flyqeBr,rx cnopocreli ourac-
cLIolrHLIx rtoltrrorreHToR ;rr.ruutr [Io, BhrlBJrerrnarr naltlr pance [2] .

ON PERIOD]C VARIATIONS ]N TI]E SPDCTRUM OF X PERSEI ASSOCIATED
wITI-I TIIE x-RAY souRCE JU 0352 + 30, II, kty Garkina z. s.- The orbitar period
of lhe primary componon[ oI X Pcrsoi lound by J. ts. Iful.chings [3] has bcen rcexamined.
Accortling Lo dala of homogcncous spcctral observalions carriecl out at the CrimeanAst,-
rophysical ObservatorylromXl. 1974to L 1980, a nerv periocl oI raclial velocil,iesvaria-
tions has bcon found equal to B0B.83 clays.

It has bccn shot'Ir l,hat, thc inlcnsities of V and R cornponents of the emission line H,,
are changetl in antiphase revealing irregular shorL Limc scalc pulsat,ions.

22,4-hr periodicit,y in lhe varial,ions of raclial velocitics of IJ*-linc componenl,s,
found by us bolorc [2] , is conlirmecl.

-- J- Orrt rpeALrAyII{Irx aHarrr,raax [1,2J cnexrpoB ner(yJr.spuoii BOe BBe,Abr,\ rlcpcefl, oro?rrAecrBJrqertofi c perrrreHoBonr4r,r Lrcroqr{r4r(os{ 3u 0352 + 30,6r*na nogrneplMerra IIeprroAr,rq]rocrb B r,rBN{erreHrrr{ JryqeBbrx cHopocreft, rraft-
[errHafl parIee Xar.rlrHrcoM 13, 4) ua r,r3r,reper.r]rft ,urpoi*rr a6cop6riuou"oilror-nuft eo4opoAa, a ranTric tsnepBbre 6r,r"ira-BbrflBJrerr; zz,4-tacoaaa trepr{oAr{rl-
rrocrb B r,rsNferrerrr4flx nyqss6lx cHopocreft v- u R-Hounonenron rranr,rr,r 1Io rarrx oruocr,rreJrt;Hofr r{rrrerrcl,rBHocrlr.

FIo, Hax orMeqerro.B u,2l, rrafi.qerirrbre Har,rrr [o cle*Tpor.paN{MaM, rroJ]y-qeIIHbIr{ c noa6px 7974r. tro N{apr 1978 r., JryrreBEre cxopocrra D/. rro [rr4ponoft
BoAopo,quofi a6cop6qr,rr,r rr rro r(oMrrorrerrraM DN{r{ccr,roHr{oft n rru, H";;;;;;;
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xoporuo yIUIaAbrBaJrIrcb Ea l(puBo_f, BaBtrcI[MocrI or {aBbr 58l-lsesUoro Eepl{o=

na, EafrnegEoro XarslrglcoM. Ha6urogaucs 6onrmofi pas6poc Bs"a9.e67;fr- ar

i-,i,uru"'ot 0f48 lo 0f70, paantrqaJltrob r aMtrJlurygbr u-BMereuufi 2r. flo mu-
poiiof BoAopolHofi a6cop6qllu Ir rro r(oMtrouenraM JII4EtrE Jl*-tr-o;ryqeggble EaMtr

aMtrJrtrry1bl or(aBaJrtrcb paB,H-trIMu coorBercTBeuEo: 50-55 u 35 mrrtic. Befirslffia
/( ;;Affi;n Xar.IuHr* [3]o.progaqailbEo 6rrna oqeueua 6ilnanoft n 66 xu/c-

flor auatzae OTHOCtrTeJIbEhIx trETeECuBEoCreft aMuCcUOEEbIx V- u R-rorrl-
,ooar*, EaMI{ [2] 6rrna aairreseua I{ffUIErIEocrB B ux trBMeuesur. BbUIo ycra-
IroBJrerro, rITO treptroA Me)il[y [ByMf trocJIe[oBaTeIbELIMtr MOMeETaMtrT I(OrA&.

;;;;A;""cru V- r R-notruoueuron rupaButrBaJlucr, oaaahlBaerc.n 6nuanuu

n 300 cyr.-- -iruoirreuus X Ilepcer 6rrnu upogoJrrr(egrr c qeJr6ro rrpoBeprg (uogtnepm-

flerrtrfi) Z},4taconoft uepuognuggcrtr B I[sMeEeEuE ilyrleBblx Cfiopocrefr tr ruI.E'

traJrbgeftIlero yroqueguf MoAeJIrr arolt' cucreMbr'-* g 
""prot,Z 

tO.tZ tg7g i. uo 30.01 1980 r. roilyqe'o 14 cuuttporpaMM

, oo"u.r^"iiragoo-g200 A u Ho r 6 ctrenrporparr{ivr s o6racrr Ho c 10 uo
30.10 1980 r.

0rr na6nrolerur.E aacraBtrJrrf tropecMorperb SEar[errl4e treptroAa, Irau[eErroe'

paEee Xars4urcorvr, paBEOe 581 cyr, trocnoJrbny rofiy-qeEHhre EaMtr oqeHK[

iryuenoft cnopocrl,r He yrulaAbriarrucb na xpunofi s {aqe, aroro ueptroAa'
yi"*ops. r,rB B;MeseHuofr paree [2] uepuo4rqgocrtr B usMegeftrflx orgoc11reJlb-

sbrx trIlTeEcflsrooreft 7- r R-xoutroEerrroB, MbI IIpOBeJItr IIOtrCR IIepUO[a..I[3Me-'

,arffi nyveaofi cHopocrtr B oKpecrrrocM 300 cyrlfrMefr pxA r,a6nroAeuufi upo-

AoJrrr(trreirB'ocrb*, or(oJro AB,yx rbrc.E-q_cyior c uox6pr 7974 t. ro -ontx6pr'
TggO 

". 
Merogou upo6 u oprbrrr*ernft1unuat^eyreplro[, paBrrbrfi 308,33 cyt.

.Ilaunrre ua6nlonenuft aa uepuogcllox6pa 1974r. tro Mapr 1978-r' trpIIBe-'

i'."u, rltlZ1-,-'i7 tO.tZ 1979r. uo 30.10 lggO r. Eu,r(e, s ra6n. 1. Ssecr yxa-
aarrbr Aara, lonuauoxuft geur, {asrr tr€puoAoB 308,33 cyt w ZZ,4-uaoototo
trepuo[a' IyrIeBhIe cRopocrtr-?'r-r'-o TotnuooeEraM llfl]Exfr' H*' tr9 qupoHoft-a6-

"opOqiio""jt 
ort i H I r 38gs,gg A, rurercuB,ocrtr Iv n Ia Vr*- r R6*-

noMrrogerroB Jrtrrruu Ho u ux oruomeure. flpu arrurcJleEgu'{aa sa EyJreByIo

{;il 6; ;"ropu" MoMeHr MtrEtrMaJrbuoro oruomerl{fl trEreucgBuocrtr {uore-
roBoro noMlrolreura r( KpaolroMy, T o : l'D' 2444246,375'-"-ri; -p;;. I ;"*urrro rr'MeEeEtre nyuenoft c*opocru c {aaoft ueptro^a
g08,85 

"y, 
oo JrtrHr{flM BolopoAa. Oqeuxu nyuenoft c*opocrtr uo muponofr uo-

lopolrOi a6cop6qur, Han uor(a,brBaer pu,yHolt,,HetrJloxo yIUIa[bIBaIOrCfi ITa

KprrByro c uoilyaMtrJrrryAoft, panuoft 50-55 ru/c, co cpegueft cKopocTblo Tt
6.rzaxofr n 0.

I0ruaH-
ttr,lt"I Ae rI

o
g

o6d6
9m

Iy/In.

10.L2 1979 t.
14.12 1979 r.
t8.12 1979 r.
7.01 1980 r.

20.01 1980 r.
22.01 1980 r.
30.01 1980 r.
10.10 1980 r.
13.10 1980 r.
15.10 1980 r.
17.10 1980 r.
20.40 1980 r.
30.10 1980 r.

2444. ..
218,444
222,35L
226';361
246,375
259, 358
261,323
269,319
522,'o45
s25,507
528,4s6
529,500
532,517
542,500

)-71
+67
+6e
+58
+87
+e1
+80
+26
+18
-lJ4r
+45
+36
+40

2,48
3,20
2,90
2,34

2,61
2, 69

?

4,0

2,76
J,lJ
J,ZJ

2,90
3,1
3, t5
2,78

3, 31

4,65

0 ,90
0 ,85
0 ,90
0,81
0,88:
0, 83
0 ,97

Ta6nura L

*l-----o I no l{oM[oHcH-
B I raM Hcrq I IHI-- I r---l-l 13835

t$1",, l^u. l^,-,

0 ,91
0, 92
0 ,93
0 ,00
0,04
0 ,05
0 ,07
0 ,89
0 ,90
0, 91
0, 91
0 ,92
0, 95

0,oo | -118

-16
-17
-16
- 

J.l

+15
+15
-160,5e | -111
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Pac. 1. ?Iaueuosue uyveaoft cnopocrtr X flepcex c Saaoft treprroAa B0g,BB oyr
.z - no uMpoKoft a6cop6qllornoft uI4EIalr 13835 II Ii 2-4 - no noMrronegraM a11trrccr,ro1gofi iltr11tru Ho
coorBercrBerrEo: RaM, peafioft a6cop6qulr, yau, ?o : J. D. 2t tLL ZL6, 975

ilyueoue cxopocrtr, nafiAeunrre tro r(oMrroHeETaM aMr[ccuounoft .ruuru Ho,
nan 6ygro rronagr,rBaror r{cma)fieurre npunoft cxopocrtr y {aarr rryJrB. Ecrr aio
peanrrrrfi {axr, ro oH Mo}fier 6rrrr o6ycroBJreu EaJrtrrr[eM rratrpaBJreggoro [3tr-
lfieEl{.E' TtrIra rrorona' B cncTeMe. flo.rryalrrJluryAa rro aMr[cctrogrrbrM r(oMtrorreg-
rarvl rr yexofi a6cop6quu [rz'ufrv. Ho uaft4ena, Rar( r( paHee [2] , pasHoft 85 ru/c.
o6paqaer sa ce6.s R,ruMatrre ror 6anr, qro Hpr,rBbre nyrer6ft cfiopocrtr rro
noMtror{eHraM JrrrHrrr4 Hcr oHasbrBarorcfl troqrrf e uporuro{aBe c RpEBoft cmopo-
crr4 rro mzponoft a6cop6quounofi nuur.ru nogopo4a. Eror {axr rraBoAur Ea
trpe,qnoJro)fierrue, qro 6onsmuft BKJTaA B rtrupor(yrc 6anrueporcnyro a6cop6-
r{r4ro BHoctrT BropuqEbrft notruoneur, qro mupofir,re a6cop6qzonHbre JruEtru tr
Bo[opoArra.E ol,Iuccfrs. trpulra4JleE(ar paarrrrM noMtroHegTarrr. fnannuft aoMrro-
rrerrr - 3Be3Aa Be c alruccraorrHbrM cuexrpou, rropuuntrfi - BBesAa c a6cop6-
ql4olrlrbrM ctrel(rpoM. IIoHa rpy4uo cHaBarb .rro-rra6o Konr(pergoe o c[er(TpaJrb-
rroM-KJracce BroptrqEoro. Heo6xo4LrMo trpoBecrrr rqareJrbrroe oro)fiAeorBJreutre
nwuufr., na6nrogarorqr-xc[ B nu4uuoft o6nacru aroro cJroErrroro cler(rpa. O4ra-
ftO I4B OTHOIIIEEtr,E IIOJIYAMtrJIITTYA KPtrBbIX TTYUESOft CHOPOCTII OTIIOINEEtrE
Macc KoMtroHeEroB rfizlrfiL oKa3brBaercs 6nlraxrau n 0,7. Ecna uaccy rnan-
HOIO r{OMtrorreHra trprrrr.flrb paruofi'20m6, ro Macca BropuqHoro 6y4er paBEa
14r*o, qro coorBercrByer anea4e B 6onee troa4rrero crrenrpaJrbrroro rroAr(Jrac-
ca, qeM rJraaubrft r(oMtrorreuT.

Auailr,ra npoifurefi DMr.rccuoErrhrx nnurfi BogopoAa

B cuexrpe x Ilepcer B trepuog c lo.l2 lg79 r. ro 30.01 1g80 r. EMrrcctrK)
B JrrrEr[.Ex_BOAOpOAa MO)r{EO 6rrno upoc.ne[rlrb Ao Hs. Cauag cuJrbHa.E sM'Lfrccfrf..
B JrtrHvt.I| ,Ho r'rueet AByxr(oMtrorrerrrrryro crpyKTypy c orrromeEtra* ,rraotrra
rrocrE IvlrE. Merrbrtre 1. Brrme ypoBrrfl Herrpelunuoro ctreRrpa o,y/frccfr'f..ua6nro-

4,51
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Pnc. 2. flporlr.rl.r Jrr,I[ilLr H., B paBubre rro]Ier{rlr Ha6rroAeEI'Iii

IIIr{ara creBa or}roclrrcJr H rrtr}HHCMy rr tsepx}Ielty flpoq]uJlflll, ul{aJra cnpaBa - H cpcAHcrry

AaJIaC! I{ B JIlIHl,lIt HU, , B oCTaJIL}Ibtx JII{HI{.Ex BofiopOAa oHa trplICyTcTBoBaJIa

B IIe-fiBrrON,r BI{Ae, trcHa;ria.s trpo(bl{Jrb rnrrpoltoft JII'IrII'Ir{ trorJlotrle}Il4.n. Ha pnc.2
1a 3 troHaBaIU,I npod]I,IJIIT il\rl:r[ft FIo u HB. flo cruu trpo(puilrlN,I 6r,rnn orleueur,r:
ar(BrrBaJretrrHafl Irrlrpuu a Wx, rloJrylxrrpl4Ha, rxI{pI'IHa B r(pr,rJrbtlx b r,r cxopoc$
BparqeHr,rfr rrofJroularou,efi .racT[ o6onoqHlr a sill l1nor.o61. 3tu AarII'IbIe rrl]I4Be-
genrr n ra6r.. 2. CHopoctr, BpaIqeIILl.rI rIa rIoBep\IIoc'rrl sBeBAbru sin i 6r,ua oqe-
rreHa rro JrlrHr,rflN[ norrrorr{eHrrs FIe I }"447 1, }"4388 A, rra6nrogaeN{blN,I B ctrer(rpe
BBe3Abr. Cpegnee BlraqeHrre AJLE cltopocrlr Bpatqellllfl IIa troBepxrlocTu BBeBALT

a sin i uaft4euo paBlrbrNr 270 -l 12 xmlc (no ua6.riioqelll'IflN{ B rpl{ }IoaII'I) .

IIoraraR, qro yBr(tre a6cop6qlrourrbre rApa B DMrIccI,IolIrIrJx Jrtrruu.flx BoAo-
poga o6paayrorcfl B peayJrr,rare rrorJronlerrrr.rr lraJryalelrufl aroN'Iar,Ilr Bnelrrulrx
cnoes o6oroarxr,rT orrpeAeJrnJr!r LrB r,rBN{eperrrrfi rul{prIH a6cop6quouHLIx .rIAep

II]loeHr{r{r{ cHopocTrr Bpa[\errr,rfl rrorJrolqaroqeit aIacTI,I o6ono.rxr,r z sill l1nor,o6).

7Ia rnauepetrrail urlrpr.rnr,r IleBHofi a6cop6qnr,r, IIaI{Jra[r,IBaror(efica Ira DMuccrloH-

flbrfr npo{uJrr, JILIHLII,I H*^, u sin llror.ooy onasaJracb paBl{ofi 83 -l 3 H\I/c ('Iucflo
r{BN{eperrrrr,:i - 7), 11o LrBNrepeHr,r.rrNr IrIr,Ipr{IIbr a6cop6rlnouuoro Hot'rroueHTa JIrr-

urar,I FIU COoTIJerCrByIo[I,a-fI BeJII'IEII,IHa paBIIa 120 ttvlC.
flotraraa, arro cnopocrb BpalqeHufl o6oJro.rfiu rIoAtII,IrLEerc.E Sartory coxpa-

HeHr{-fl yUrOBoIo }IoI{eIITa: ?rr : Consl,, tqe u - JMHefiHa.rI CI(opOCTb Bpartr,er'rl{n

IIa pa0OTO.sIIlII[ /. oT BBeSILI, NLO]I{}IO IIaftTI,I paAI,IyC nOrJIOlqaIOUIeft'raCrn O6O-

.trotlHu lIB coorlloilrelllrfl -R*2l, : u1t6ln6, rAe R* - paAuyc SBeBAbr, ?'* - clto-
pocTr, Bpau,errtrfl Ha rroBepxHocTr,r BBeBAbI, r{HAeHcLr (o6D orHocflTctl H o6oJloqHe.
fIocreArurfi oI{aBrIBaerc.rl p aBIlbrN,I 3,25 R,r.

I{ax guAuo I,IB .lta6Jl. 2, anrrnaoerrrrrafl rxrrplrHa oN,Ilroortolrtrofi unnlru I{o
!r rrlrTeHcr.rBHocTLI V- r,r R-HorltnoHeIIToB IIor{aBLIBaIoT 6olr,trrlre I,l3Meu eHll-E oT
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rroqu H Hoqtr. Halrr,r 6rr"rra c4e;rana
frotrbrrr(a paao6parrcr B trprnqr,rnax
srlrx r4aMeHeuufi. Br,rnrr paccMorpeuT,r
paBAeJrbHo rruTerrcllBrrocTr4 Sllonero_
B_OIO u HpacHOIO. r(oMrIoHeHTOB trrnLvtuIfr, lnx n:o-BeAeHrre c {aaofi ";;;;;treprro4a 308,33 gur. Ha pnc.4HaEe_
Celibl BeII{qlrHLI I{IITeHCIIBHOCTII V_ lt
R-HolruoueuroB_ B {aae er:oro flepuo4a
Ba__BpeMfl ua6.nrogennft c sos6ps
1976 r. tro nHBapb tg80 r. BA;;--;;:

?fi }ro. Br,r4err, cJreAyron{ee.
t. I4:ureu.cuBHocrrr Suoreronoro n

I(pacHOIO ItoMtroHeHroB IIAMelr.flrcTc.fln nporrano$aae. 0ror {anr: rpe6yer
4anlueftmero uByqeHu.E.

2, Aruu,rlrr:y4r,r r,rBMeHe-Eu.rr r4HTeH_,czsuocreft n repaofi ra nropofi nBaApa_
Typax BaMerHo p.aBrr.rqarcrcr. Taxoe
paBJIUque, Bepo.ETrIO, BbISBaEO aCr{MMe-'rpraefi o6otounr, csrraaHHoft c HaJrr{_
rrlleM ra.30Boro troTor(a.

3' Ha [BMerre'trrr' o6yc;roraenurre op6zraJrb,brM AB,?r(errtreM, Har(Jra^br-tsarorc'E EetrpaBtr+b,rre (n mna.re BpeMerrtr Eecr(oJrbno nneft) nqne6;;;;;;-TEECIIBEOCTEfr. ANINCCr,OHIIbIX I(OMtrOEEIITOB? ITOTOPbIE fiBJIflIOTCfi PESYJIbTATOM-uepaBrroMepuoft unornocrlI o60aos* r r"aruqtroEaprrBrx nnr6pocou BeqecrBa.c troBepxEocru aBeBABr

B,,*",?.,?f;"x;;ffi J:*ffi ffi ? r"*""
Ha6rrofierurfl trByx trocJreArrrrx ce,orroB (gena6pr rg,g r.- oxrn6pr1980 r.) 6nrrz npoa,aJruBrrpoBarrbr c qeJrbro trtrloBep*u nafi4euuoft pauee [21-22, -uac oaoft nefirognunocrizr B riraMerre}Ir/rtr ryqeBbrx cnop ocreft ,. trBMep eHHbrx.Iro aMr{cczourrrrM r(oMuoHeHTaM ruuuu H*.Tpy4uocrr BbrAeJreHr,rfl__r(opor^otreptroAtrqec*oft cocrasrsroqeft B traMerre-

:"lIl_"9rrx c*opocrefi X llepce.a o6yc,non.rreHa tr 6r"rp; Bparqe,treM ee,x opourafib,brM ,qBr{)fienreu c 
-6oruur*r 

treptroAoM u 6o'nrmofr aunnrary,qofitr'Merre,tr.E ryuenofi c*opocrrr. Brrsrze opoiluor"o*o-ii"*u"rrr.E Morn'oyMerrbrtrtrrb, ecfiu trDoBecrtr na6nro4enzr-r nbporxrt ,"rei'rurr BpeMer{rr AJrf6ar.anzx $as' Tam. c a oo zo.ro rgB0T"orru troryqe,a ceptrr ua(nro4euzftX flepcea, r(oropafi {o,oJrb*o. paBrroMeprro paclpe^eJrtrJracB tro {aaau 22, -ua-coBoro trepro[a' Peay;r*arrr uarrrepen]" ar]r9ro rrocJreArrero qu*Jra n {aae22,4-uacon-oro treprroAa-tro*a,aEbr Ha ptrc. 5. c.rre4yer orMer[Tb, qro B eroMqtrr(Jre Ha6rroAe,[ft naz6onee cznrnnrrnr u qerr(rlM'"om n]*o*tro,rerrr Jrtr*nfr.
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Pnc. 4. IllaMesegrle nETeIrcrrBEocrrr
H, c {aaoit trepr{oAa 308,33 4rr
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Pllc. 5. oqeurrr ryuenoir cKopocTI,I uo R- lr V-alrr,rccllogublll Ito},llloHellralt lunuta Ho

nSaae22,4-'racoDoro ,r"prrogu,'uo na6uro4enl'ts'rl c 9 uo 20'10 1980 r'' Io: J' D'

2444529,593

Ho, I{ trogroMy ero I'{sMepeHlr'fl trpoBoAI{JrI'Icb c-6onlurofi yBepeunocrE'ro'

oilr6Ha uaoreperilrr i;/ BAecb doctuun'"' 7-9 xru/c' Ha pucyuxe *o*"1:11-:-11
qToToql(uuanepxueft,xpuno4ilol(aSblBaloT[ocTaTocHoyBepeuHoIIJIaBHI,Iu
;;; ;;;;";;; r,'" 6;r;;i,:i-qacoBoro replloAa' oqeuxu a' uo v-xonrtroHell-

TytrMerorrr."*orur,o6olrurlrftpaa6pocBBI{Ayroro'qror{3Mepe}Ir{fleroor'Er-
,6*, Ooru-eft orun6xofi r{B-Ba ero paculr,rouarocrl^ }Ia ctrer(rporpaMMax'

Taxun o6paaoM, troJryqeHo troArBepll{AeHue EaJII4c vt 22,4-taconofi uepuo-

ArlqHocrlr B r[aMeHe]rl[flx flyareBbrx cnopocrefi aMI{ccI{oI{Hr'rx V- u R-ronuoseu-

ton nuuult Ho. z--^^
Ilonalaelr, rrro rrpr4BegeHur're 4llylle troMoryr n ln6ope ofiouqareJrbHoll

,og*, 
"^"renalr 

X flepcen - 3U 0352 + 30'

B eaxnroseEr{e Bbrpa}fiaro ucHpeHrrroro 6;raro[apHocrb A. A' EoapqyHy 3a

Aerannur,rfi npocMorp crarbl{ r{ qer{Hbre SaMeqaH[fl'

fl,exa6pr 1980 r.

JIrrreParYPa

7. I a.r,x u r m T . C . - 14 rr. Itprrrrr' acrpoQlrr' o6c'',lW 7' r' 
^57' 

c' 
-45'

2. Iat'xuua T. C.- tr4aa' I{puu' ac'rpo-rlua' ohc' lvdu' r' or (' I i'
3. Ilutchings f .8., Crampton D'- Month' N;;' iltt: Astron' Soc'' 1975' vol' 170'

n.'rilli;^r, J. B.- Month. Not' Rov' Astron' Soc'' 1977' vol' t8t' p' 619'

vArt 523.841

O IIEPEMEHHOCTI{ TIOTOHOB B JIUHITflX

K Ca II u H, Y Ap-38E3[ 53 Cam, 41 Tau' p CrB u a2 CVn

B. M. Itynunnon, C. I{' Il"naurtnga

llpunoAntcnpesyJIbTaTbII,lCcJIeAoBaI{I,Irr6rrctpoi'rflepe}IeHIloCTI,IoTEoCI4T0JIbItblxIIoTo-
noB B flI\pax llrultliI( Ca iL, FIra noloce Al'1 : 2'6 Agla uerr'rpex rl'{rrrrqgllx Ap-aseaA

53 Cam, 4t rau, p crg r ;, a{z;- Ha6*ogcuua Bhrrror,errbr rra cfiagepe-rrarur'rrorpa{e

Z,O-* p"So.oropu I{AO c 4ena6pa 1979 r' ro rIIoEr' 1980 r' floxaaaro' "t" "'lj]'jy-"*^:'5
,arrr"*, ,roro*u c {aaoi,i flepr{oAa oceBoro Bpaqesrrfi 3BeBA, noropble I1r{elor rlJraBrrbrr{

(53 Cam u p CrB) ,oor, ,rpp."yiapuufi (41 Tau) xapaxrep' rpor{cxoAflr rrone6auus ornocrt-

TeJrbHr,rx [oronoB a *"pni,,tp"t]I BpeMcEerr or trecfioJr]'n1'1" *"-'-y:I^lecRoJrbnrrx qacoB'

Bepxurarlr.upetreJr BepoflTrrocTr.l IIoTIBJIeIII4A taxoii nepeueIIEOCTII, r',luerorqerf B OCEOBtroM I'Ippe-

ryrnpnlrrlxapal(Tep'coIJIacHoua6lro4enuxu{978-1979rr.[1,2]I,IuacTo,{trU1l}ICoCTaB-

1.54



.rr'er or 350/o ulcilysae 53 cam (I(-r,rur.r.n) Ao s6% B cJryqae a2 cvn (Hn,). Bepoxr,ocrh rro-
[BJIeEI'IE 6ucrpoi'i fieperrentocrII He LrMeer orrpeACJreHHor:i (n;rannoir) au[rr.rnrro"r, or {aarrIIepi'roAa oceBoro lparqeur'rxlareal. Auarualrcero! na6nroAareJrr,Eoro Marepr,raJra c rrcrroJrr,-
aoBaHrrer{ uerogor'fiepi.roAorpaMu-r.r uepe6opa fleprroAoB r]or{aBarr, rrro B oIIHy rla soqeri ne-pelteEHocrL orlrocl{TeJlrrHoro fiorolta n I(-rI,rnr.rn qrn B CrB r,nreer cr.rnycoragarr,nr,rii
xapar{rep c lep],roAou p 

=84m ]r aMrrJrr.rrylor,i ono.no 3/e.

oN TI{E VARIATION oF FLIIXES IN I( ca II AND H,-LINES IN Ap-STARS.53 carn, 41 Tau, B crB and a2 cvn, by v. M. Kuushinou ancl s. I .vptachind,a._ The paper
presents the results of rescarch of rapid variation of relativc fluxes in the nuclei of I(ca II and H-lines at Al" : 2.8 A for four typical Ap-stars 53 cam, 41 Tau, p crB ancl 6pzCVn' The observal,ions rvere carried out using the scanncr-magnetograph locatec1 on 2.6-mreflector a[ lhe crimean Aslrophysical observatory lrom DeJembe]', igzs titt June 1g80.II has been shorvn that alongside the variations of iluxes rvith the phase oi axialflrotationp-eriod of stars having regurar (for 53 cam ancl B crB) or irregular ir", al i"rj-;ir;;;;;;
there are also fluctuations of rela{,ive fluxes on tirne-scalerviih thsperiod from some mi-
nutes to several hours. Accorcling to reccnt and tgTg_tg7g [1, 2] obscrvations, the upperlimit for the probabilir,y of occurencc oI such fructuation, urrury irrngr,lar, equals to
35 o/0 f or 53 Carn (I( Ca I I) or Lo 56/s {or a? CVn (Hr). The obselvat ions .ractel in the same
or adjacent phases shorv, that rapid variation cloes"noL depend ol the phase of the pcrio6
of axial rotation.

The analvsis oI the rvhole observat,ional material using the methods oI periodogrammes
and adjust'ment of periods shorved, that cluring one night the variation of relative fluxin l(-line for p crB has a synusoidal character rvil,h the period p 

=g4tn ooa o,nprit,r-
r),e Bo/0.

Pasee na*lr [1 ,2) 6wnu r{BJro}HeHEr Meronr{Ha r{ [epBbre pe,yJrbrarr,r r4ccrre-
noJl_arrr4r trepeMeHrrocrlr Ap-snea4 53 cam, 41 Tau n B-crB s orrnrff K ca IIu FI6. rpra arolr ocuosnoe BHr{MaHr,re 6r,r.rro y4eneHo rror{cny 6r,rcrpoft cler(T-parsuofi [epeMeHr{ocrr{, He csqaa,HOrt C BpaqeHr.reM 3Be3[, a [por{cxoAflrqefr
HA BPEME}IH6fi TUXANE OT HECHOJII,KI{X AEC'ITKOB CEKYIIA AO HECKOJII,HIIX qACOB.
34ecr nraxulrft [peAeJr orpa,uqr4Baercfl BpeMerrnilru paspeure]rrreM rrp,n perrr-
CTPAI{I{I4 IIOTOITOB B JII{HI{I{, A TEPXUITft 

- [POAOJI?ITI4TEJIbHOOTbIO HEI]PEPbIB-Hofi saulrctt troronoB or BBeBA B TeseHue Hoarrl.
Ha ocnonaulllz alraJrl'raa gracuepcuft r.rBMeperrHbrx B Teqerrr{eHoqu orHocr4TeJr6-

HI,IX IIOTOITOB B JII4III{fiX 6r,rNO UOXAEAHO HATUurlE AOtrOJIHI{TEJIsIIOIO trO CPAB-
lreHr{ro c arMocoepHo-a[traparypr{6rMr4 as{exrauu'" ,s{unrrMr,{ crarr{crr,rHrr
{orouon flcrosrrl.IHa Awcrrepcrrr4, xoroprrft'uonrer 6r,rrr oroaaur, Ba cseT peaJr],-uofi nepelreHlrocrr{ rroroxoB.

He 6rrno uaft4euo xaxoft-.rrr'r6o BaBrrcr4MocTlr 6ucrpoft [epeMeHrrocTr4 rroro-KoB or {aar,r nepnoAa Bpaqerrr4 rr l,iln 4l Taa, p C;.8: U d:r;. 53 Cam na_aa
pl:JTl:"T"_na6'nrose,rafi n o4nn rr re lr{e unv 6jnuex.u {uai uo4o6u,ft ui*orobrJr troHa Epe)fiAeBpeMetrHLlM.

,{alee, I4ccJreAoBaHr{e xapanrepa 6ucrpoft rrepeMeHrrocrrr no BceMy na6nro-
nareJrbl'IoMy MareprlaJry c r{crroJrr,BoBar.rrrer,r }reroAa fleprroAor.paMM r4 MeroAanepe6opa [epr{o^oB trona,aJro, rrro r,nru6 AJr.E BBeBAr,r 53 Ca; ,';Ar;y;;;;;;;
{ryxryaqlu{ orlrocr4TeJrbl{oro rrorona B rrrrlurt I( Ca II 

"oa", orrrrycorr4aJrr,-nr,rft xapaxrep c neprrogonr p :28,7 -l lrT4 r ronrrrrygii'SN.

l. Ha6;rrogennl u o6pa6orna peByJrbraroB
Ha6rrogeuufl BBeBA 53 Cam, 4l Taa u p CrR trpoBo[r4Jrr,rcr c 4exa6pr1979 r. uo rrrorr6 1980 r. Ha c*aHepe-ru""rio"pu6u z,o-oi-pes.rre*ropa ttAo

[31. Itpoue rrlTr B trporpaMMy rra6rroa"rrrt 6;r";;;;i*o*rorrr,. rrtrr{s,a.EAp-sneaga a2 CVn.
,(;rra 53 cam r 41 Tau.perr,rcrpr{p_oBaJrr.rcb rroronrr roJrbno B Jrr{Hr.rr{ K ca II,

Arrn 13 CrB - n nnnranx,I(Ca II u FI* a snn az CV;;;;;;*o*, nvunn H,(o4rry Hour, raxlr(e u n K-rurruu). Y -'

FtaH u, 
-paHee, npr4 aIIaJrI{Be uepeMerrHocTrl uByqarr.rcb orHocr4reJrbHr;retroronrr I1lI", rge .I1 - [orox o, "[pu 

qrrrlrttl u ooro"e L?r":-i,B'A;;;:
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uaile ctreRrpa, a.rc - troron B fiaHaJre cpaBHeII[.E, co6rl]aeMblft co ctreltrpaJlb-

,oro v*tria Al,. L 42 A s6ilua:g rccJleAyeMofr iluu]g:fr' Bo scex cilyqaflx crler(*

TDaJrbHoe paBpertreHr4e, otrpeAeJrfleMoe BxoAI{Ofi rq,enrro ctrefiTporpa{a, cocrar--

;";;b",ir{1"." Bp-;;;;u6e xte prrpemerue, srr6rpaeuoe ua coo6paxeurft

EaRotrJIeHtrA goctitoullofi crarracruqecroft rorlqocTl{ ongor9 trBMepeHfIEt paBHE-

;;;; 609?-ft; Se c"*; 70..5 sils 41. Tar y. p crB n 12t3 A1s a2 CVn (e oArroM

cilyqae ranlf(e 2015).
. B rururrue floql( na6nrogenufr. gnn naxrAoft trB IICCJIeAOBaBIItrXCE 3Be3[, Ae-

JraJlacb Mar(cIlMaJIbHo BoaMolnuafl rretrpepblBua'E u^u'T:" uo-roxa' Hau6olr-
mee BpeME lretrpepbrBHrrx ua6nroAeur,Ift gocruraet 6-En, a COOrBeTCrByIOq,ee

RoiluqecTBooTAeJIbI{bIxraauepeuuft[op.EAKaHecKojIbItIIxcoTeI{.

J. D.2444000+
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flpu aauzcz trorona or K-ruurra rrra H, BxoA*bre u1e;rr iporouerpa r(aHaJracpaBrre*r4.E BbrcraBJr.fiJrrcb oAu,a^onrru o6paao* orrodoruobEo BxoArrofi qe,nu{orouerpa fia,aJra ,oaorpul 0ro-"o*oor.r cpaB,r,rBarb MerfiAy co6ofi. or,o_
;"##:1If: 

troronr, tronyqeEHbre B paBrbre Hoqr{, a rar(}r(e c reMr{, qro rprBe-
B ra6n. { upe4crarae'Br oc,oB,bre narrHbre. ua6.irrogenuft. B sefi yr(aBa,br

ff ;Tir#"',"f ft ffi i;:I""1""'#,f #i#*[:*;f ]1,,*,#H1#:ffiJEBrx rraMepeu[ft a reqe,tre Hoq,n, 
"oorr.r.rffirql, fr*" ,uor.n."#-"I,

CPEAEEE A,'A*EHTE OTIIOCI,TEJI'HOIO IIOTOI( 
^ TiE , ,J,U", HO,II, CPEAIIE-fiBaAparr'rq,ax omn6xa 6- noroxa Tir;, uafi4enuan tro BrryrpeHnefi cxo4ra-Mocrr/r paga, xoas{uqraenr' ,ropp.orrlrr( r Merr(Ay rropMr,rpoBa,HbrMr[ troro-r(aMu B r(auaJre ctrexrpa r r(aHaJre cpaBrreurrr !.i : |x)/ex), ; A-:: (I")il(Is)11 orHoIIIerIue cpe4uennalparusgoft omu6nlr oAr"orrro"o IrBMepe_

rT!^!!rlL), H cpeA'ecrarncrrrqec*ot omu6ne r;ft;;;r#srn' 6,,,/6. rr, Ha-
TOHer{'r{SMepeHlrbre II Hpurllsecr(I{e aHaqeHr,r.fl BeJII{quH F cor.rracso Hpr{Teprl,o(Dzmepa (uo4po6no o6lzx o"p.ar".""",cM. Huffie e paa4. 2).'Han 

ra a [2] , s,aserlrlrfl trorona IxE n e"o o-r6*r-'-fl,, oprr*Ae,Hbre Bra6r' 1, .ffBJr.trK)rc.s cpeAHeBBBerrreHHBrMr4 BeJrusu'aMrr c BecoM r/o3, rAe o., -omz6xa o,Horo r-ro zauepeHr{.n, Bbrq}rc";;;; ;;-;;;;;.;rrrcrunu soronor.0ro o6ycroBJre,o trepeMe,rrocrbro cBeroBoro troror(a qepe, BxoAHyrc qeJrbctrer(rporpa$a ua-aa B Jrnfr:rrt4fr. aruoc{eprr.
rrpr4 Bbrqr,cJre,nn cpe^Her(BaAparuuroft omr6xr,r oArroro raauepeuiar 6.,Iroropa.E r{cloJrbsyerc.E trpl( n"rur,rci4reulru orrro-a"rt e;/-r_ za na6rrogaeurrx

!-lg' 11/L" 6sm yflaJrerr rpeH^ uapa6ornuec*oro nraga, o6ycfiosre'Hbrft ar-tvrocQepuofr or(crr{Hnqu eft u^ cenenrrurur* [potrycr(a'rreM BoJronoH*brx cBero_BoAoB r(auaJra cpanuenur [2J.

2. Anauua peByJrbraTor ra6;rmgenufi

-- - 
rlepeftgeM rerrepr r( qHaJruay. troryqeu,brx peByJrbraror ua6rrogeurafi. f(axy)fie orMeqaJrocb Br'rtrre B pa3A. 1, z4enrrauua.E BBaIdMHa.E ycralroBna Sorouer-POB I(AHAJIA CtrEI(TPA-I{ RAIIAJIA CPABIIEIII4fl IIO AJINIIE BOJIH'I ;;;;;;";;';;;;.Irr{BarB Me}ruv co6ofi nce ua6nro4eHr,r.E, Bbrrroil.;r;';--olpron c 4ena6pn1978 r. tro r4rorrb ,r_t",": B ;;pil;-;r"p.o" trpercraBJrner r{Erepec cpaB,urb,r(aft 4BMerUrlotg's.9 Saaoft g nepzo4a Bpaqeur.rfl cpe4gue BHaseHr4.E or,ocr{reJrb-rrbrx rroro*oa f1lf", rrBMepeH,bre B reqe,r,re ,,o*r. Hu pnc. !,6 _ 8,6 uoxa_BaHa BaBucrrMocr' or {aarr cp aua.renuft 7Jl glra 53 cam, 4r rattu B crB.(34ecr cBerJrbre *py**, .oo,irrrr"rrvroi n,Mepe'ufl M tgl s _'igz-i;i', I ;ffi -Hbre,_- r,raMepeurr.flM l97g_lgg0 rr.ille puc.7,6 nugno, sro B cryqee b3 cu* AJr.E rroBbrx,,,ar( r4 [rr.E crapBrx,'zalrepeurafi r{Meer Mecro trJlaBrraff BdBI,rcuMocTb or,ocrrreJrb'brx rroror(oB or{aarr q' oua ranxe xoportro corJracyercfl c BaB}rcrrMocrbrc rroJr,ofr oxnzsare,r-nofi mzpzau Wx nurin K Ca II, Lt"V*"ot @aparuz"""t fat (puc. L, a).flpan4a, HoBbre r.rsMepe'r,rn"rroror(oB t^tt--"-nun e;;;'#';i"ro, ,"*orop*ftcucTeMar,nqecnuft cABr.r uo {aae oroocrren"Ho CTapbIx, EO r43-3a ne60rrmoroI(OJIUqECTBA ,'OCJIEtrHIIX ETO BAHilIOqEHIIE .EBJI.f,ETCfi trPEABAPIITEJI'H'IM.Ha6nro4euufi BBeBAbr 4r rai; il;;" rpex u B nerbrpex ,,oqefi upeAcraBrre-Hhr Ha puc' 2,6 (teuurre xpyl*txr). Tlarvrepeurr or,ocrirreJrbro"o ,Jro* a ixE"4na {aan cp : o,aoa 1c*; r'ain.-1j'*i'i"".obr B r(pbrJre .ru,ururK ca II, uo_aroMy o,rr r{cr(Jrroqerrbr pr, paccM.rpe,u.s. HaK 

"16*;;"rr-pr"y"*a, HoBbre
:rrj::rrtrE 7iT" xopomo corJracyu,rc.E tro BeJr,qr{rre co crap'rMr{ }r coBMecrHoc ErlMrt troArBeplr{EaroTtrpe}r(Hr,rfrnrrroA 06 0rcyrcrrrra unafiloft trepeMerrHocrtrtroro*oB 3 ,EApe K-nvuw,c Saaofi trep,no[a Bpatrtre,]r.fi. To xe caMoe troxaabr_Baer tr BaBtrcnMoc* or {aarr g nanprxteuuocrlr a{{enrunnoro Maf'rrrHoro,nona H" [5] (pnc. 2, a). -.-r'---

}Ieuepenur or,ocure,rb,brx troror(oB TJT" s K-nr.rszr,r B reqeHr4e \ecfrTrLnoqefi ars 0 CrB rrouanu, fi colr(aJrer.rr, , urrrepBaJr Saa 0,15 ( rp < 0,70,
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Puc. 1. 3asltcr'lluoctl, or {agbr rleprrofia oce'

Boro Bpan{eEr'rfi 53 Cam

o - ouBlrBaJreuruorl uupuHbl lusnu K (Ca II) [4]'

6 - orHocl4TerbHoro rroroHa u agpe K-lrnlru ti a -
orHolleHlrE cpeAllol{BaAparrrunoii oIJII16Hlr' rr'rvlrc-

reHEoiI rlo BHYTpeHIIefi cxoAlrMocrrr uBMepeHHoro

pg[a, H cpeEllecrarl{crtr'rccEol:i omI,I6He

Pnc. 2. Sasr'{cflrtocrL or (traabr rreprloAa oce-

Boro BpalrleEils AJrfl 41 Tau

o - a$$extlrsuoro lrarHrrruoro rtoflfi Ffe lil' 6 -
orl{oc}treJrbHbrx rlorofioB B.JrtrI{'rrr K (Ca II) fi s -
orHorrreHl{fi omil6ox dr. n 6a (cM' rroArt H puc' 1)

Pnc. 3. To xte, qro rra ptrc' 2i AflE P CrB

4Bl
II

-4t
4/l
,4//
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:\..
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,\
1\i-

46 4t 42?4z

(pnc. 3,6, reMnrte Hpyrtxrr)'rar( qro rra lrl{repBan {aa q oT 
9:77 

uo 0'15 uplt-

xoAr{Tcfl JIItrIrb oAIIo lrBNIepeHI4e' BbrtroJrr{elrHo" ' 
upo-"oM III{r(Jre (puc' 3' 6'

;;#;;; 6ilItrr). [;;;#;;t i'o'u" Ha6rroAeHun ]re trporl{Boperrar crapr'rM'

Mo}IiEoocTaBI{TbB0I{JIeIIpe}H}Iee-[peAtroJIo}IteHl{eotrJIaBI{oMxapaHTepeuepe-
Me,rrocrr{ troror(a , ,;;;;;-K Cu f i'"'&o'oft repro.Aa BpaIqeHr{E' flpnueln man-

crlvryM troroHa (*rrr*vit ,"ur*""t'ioft ruupuuH) uplrxogutcr ua $aay troJIo-

lnr{reJrr,Hofo l(poccoBep-a{sexra-t6l (puc' 3, a)'

B otnuq,re or ueMfie;flft u t<]"iin' cpeAlrr{e 3a r{orrb or,ocl'lreJrbHlre tro-

,"#;;;;;;t;;;Hr,'perlrcrpl4poBaBm,rein B reqe'I're rpex Hocefi' 'EBrlnrorcfl

npaKTr,rqecHl{ trOcrofHl{brMl'r (cM' TaoJI' 1")'

OAnano LraMepel{r4.s 7xlT" a JlflHrrr{ H, nr'tuoru:'T'^:-:j: }fie caMbre Hoqla

[r"";;;; i;-CV"'i"*. "ru"Oo. tf, ,o*uioruuror rr,Ivlererlr4n upr46rrrr,r{rerrr'Ho

ffi,t;;; Ta*nrc o6paaorrr, Era BBeBAa o6uapymunaer saBrrcr{Mocrt' orlrocr4-

TeJrbr{r,rx troror(oB u, $uru, trepuo[a oceBoro nparqeuun, Ho r{B-Ba rre[ocraroq-

rroro qrlcJra r4,MepeH;ft-ia to"ri tro*a ,re.,rr,is c^eJrarr, onpe[efle]r,oro Bbr-

' " 
ob 

& X###'H" : ;:' J'^1"#T:T ";f,*, 
" 

p 
",,,,o, 

* r o ro no : !.\t 
I " u'rr IrH Iln x K

Ca II u H, c qe.lr,ro rlol{cfia 
'n* '"pu*"'i"ocrr{ 

B TeseHue,o'ru ua6nro]Iellr'rft'

flplr etou 6ygyr paccllorpeuo"p'."otoj'*" uoopo.tut a) naln'ure 6rrcrpoit

,,epe,elrrrocr, ,oro*ou ,'q"""*, 6) aaencur,rocrr, arofi 6mcrpoft flepeMeHrIOCTlr

or Oa3r,r [epl{oAa oceBoro BpaqeHrrfl n n) xapaHrep 6ntcrpoft uepeltennocru'
"- h:it, 2l orueqa.nocb, arro orBer Ha uepmrft uo"p9" y-:]]*: rrorryqr.rrb, aHa-

JIr4SIIpyfIcoorl{ollreHl{flMe}I{AyAl'Icflepcl{eftrloBHyrpeHIlOficxoAlrrtocrl',rIIa-
6nro4euur,rx p.trAoB I{ Ar{cuepcrefi na ";;;;t 

t'o"t'iol{ {otonon' A"i-t-T5
;;;;;;;;r# ou,,rp, !r sMep e,rrsx orcyrcrB oB arrr{ rrcroqHrrr(n [ororlrlrreJrbrl otr

Ar4ctrepcr{I{ arMoc{epHo-aIIIIaparypHol'o xapaHrepa' a raH]r{e pealt'nan {-lmlt-

qe.Kafl trepeMe,Hocir, uoToXoS, ro oTlloluerrue cpeguefiBaAparl4qllofr ofl^IIo-I(I4

oAr.roro r{sMeperrr{fl a_, iiuu""nofi uo nrryrpenneft cxoAr{Mocrr{ pflAa, n cpeAlleu

N

orurr6re o": > (o,"),/N, rAe N - 
qI{cJIo I43MepeIII4ft B TeqeHlle Hoqll' I{ BbIqI{c-

i-L
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JleHrrofi Ha ocrroBe crarlrcTrrr(I( {oronon, upr AocraroqgoM qrrcJre trf 6uno 6rr
paBEo o,{trHlrl{o. O4nano uB-Ba trprlcyrcrBrlfi AotroJrurrreJrbubrx 1rcrosgrrnoB Arrc-trEPcfitr, 

-YtrOMfiIIYTbIX 
BBIME, ATO OTHOIIIEHUE, HAII trPABI(JIO, 6OrrrUE EAI,IHI,III6I.

;_ B,ru6o:1 upunegenbr BrraqeHrr_.E 6;/4, troryqeEllbre B Hamr{x trsMepeHr{flx.llprl eroM 6- AUUUC.nerrbr AJr.E na6nlogaeubrx pfiAOB, OCnO60xtgenHbrx or rpeH-
4on (crrr. paag. 1).

flpeguonomuu, qro aHaqeHun G^tGr, troryqe,H're AJr.E xam4oft aBeBAbr,
.f,BJIflfOTC.E Cnyuafinnrupl Berr{xrmHaMtr c HeKOTOpbTM CpeArrtrM BHaqeHrlreu (a*id.). Ecru retrepb Bbrrrr,rcJre,Hbre B'aqe,r(.ff G ur, *d*-;;t;r;;;";;;;il#;
B coorBercrByroq,ee qrlcJro & : (6*/-o.) paa, ro Arrctrepcuu D^ : dfu,-nafi4eu_,r?=oo,=rr,Irpeuueft cxoArrMocrrr, rrr troJryqeHrrbre anme grcuepiin Dr' :: [os'(om/o')lz Mo]nno cpaBrrr,rBarb, BocrroJrbaoBaBtrrrrcb npmepseu (Drmlpa:

Fm : DrrrlDs, (1)

rAe & - IraMepeH'oe B,aqe,,ne srIcJIa @rauepa. B ra6n. 1 upraaegenbr B'aqe-
nu.n F^ rr coorBercrByroq,rre xpr,rrurrecHrre a"aieH[s F", gnni'"* rru6Jlroa"rrft,
rAe 4n 7 F"r, flocregun-e BB.srbr Ha ypoBHe a,aquMocrr,r o = 0,0i op";;;
"r"T,.:_:1_"ro6o4rr lt: N - I u lr: !! -2, rge.If _ 4tuua prla.
_^_{T_lrAy.T ry ra6n{4u, n cryqae 58.!1m g;rx 3 ua t6 uenpepuBHbrx pn_
4on uaOrro4eutfr' F^ ) /".. Ars BBeBAbr 4r rau trepeMerr,ocrr iororon fi[",BOBMOIT(IIO, IrMeeT MecTO B AByX CJlyqagx I{3 tr.ETI{.3:"Tl- p clB tror(a'brBaer trepeMe,rrocrb AJr.E rr.f,rrr HetrpepbrB,brx trBM€.peuzfr lxl-!-" B K-rraurau us 17. Srecr lnrrrepec,ro orMerr{rb, sro uaMepeHr.r.E
B JItrHhII H, uouuuo troCTo.flIIcTBa cpeAIIIrx 3a rloqb ana.Ieu[fi uoTona tronaghr-
BarcT 

"aHrr(e 
I(x trocTo.EHcTBO B TeqeHUe nos[. 3ro xopouo co.rJlacyercfl c pe_

ByJrbraraMr{ Anexceesa ra ftynmr,rrona [7], [ccJreAoBaB*r, co"*rp F C.B ; ;6_
JIaCTrr JltrErlrr[ H, c 4UccenT0prrbrM cuenrpo{oro]vrerpoM , ,"rurra mecrrl nosefr
rrt rre HarrleArlrrrx trepeMeHHocrrr B flApe Jrl/'Ltrtv. FIo a gne r.IB rrrecTl,I nosefi 6r,ura
BaQI4r(cI{poBaHa trepeMeH}rocrb B Hpr,rJrr,fix trrurtuv B yqacrHax A}, = s -- 7 A
BoJrr{3r{.EApa.

B upournoroJroE(Irocrb^ fi crB BBeBAa a2 cvn [epeMeHHa n nur.u,rlr rI,
B [Byx cryqaflx r{B ceMI{. Blrecte c reM [eAocraroqHafl AJ]r{TeJrbHocrb na6lrol
4eunft BBeBABT a2 CVn s K-rrau[[ no-
BBoJr.rIer roJl6r(o otMerr{TB Sant orcyr- T a 6l ra q a 2

cTBrr.s 6rrcrpoft [epeMeHHocrr{ B Aarr-
Hyro Horlb (cu. ta6r. 1). aueasa I SfJf$i I r,,uo,, " I p

flpoqegypa nor4cxa 6uctpoft nepe- | 
" 

I I
MeHHOCTII IIOTOITOB B JII4HI{flX, OIIICaU-
rra.s B aror,r paaAere, 6r,rra npr{MeHerra 53 carn I r ca tt 69,9 10,35
14 \lfl aHarrrraa na6lro4euuft t97B- I xca u I 19,6 lo,+s1979 m. B ra6;r. 2 upe4craureHr,r pe- 41 Tau I _lr^ | o,s lo',iisyJrr,rarrrr arr4x r,rccJre[onanrafi gna nce* | I( Ca II I so,z lo,+z
ua6.irrolerrafi 1978-1980 "".' 34ecu B crB I nr- | u,, I -_
rrepBar HoJrorrxa - HaBBaHrre BBeBAbr, I K ca II I t,s
BTopafi - cilenrpaJrr,Ha.E o6racrr, , a2 CVn I H, I o,s
noropoft trpoBoArrJrr,rcb trBMepenrr.s tro_
TonoB, Tperrrfl - rIoJrHo€ BpeMfl na6.iflo4euuft Tua6n rI rrerBeprafl. - AoJrf] PcyNlN{aplroro BpeMerrrd zro, nor,(a, BoBtrroEirro, ecrb aSSexr nepeN{errHoc.rlr
rroroKoB B rel,eHue uoun (-8r,, ) F"r), or rroJrrroro BpeMerrr{ na6nro4enlr.rr AaH-iror? 

-aaea4sr, r. e. p - Tual ,[-n"ar]
I4a anaqenufi p, npunegerrrrnii s ra6,.. 2, cJreAyeT, uro 6r,rcrpafl crrenrpaJr*-

Hafl rIepeMerrllocTr, B cpeAIIeM LIlIeer rfecTo or rpefl{,qo rIoJroBI,IHbr cJryrraeB.
oglraxo rreo6xogr,rlro Ba.{err,rrr,, qro DTo ecr6 Bepxrrr,rfr upegen Bepo.srrrocrr,r,
rrocltoJrrrl{y peaJrblla.rl rrepeN,IeIIHocrr, Mo}rier BaHr{Marb }re Bce ,peonn na6rro-
AeHI,Ifl B TeseHI4e lroqu, a ToJlrrno AoJTIO eIO.

- Tenepr, o6pa,nrrca H paccr,rorperrl4ro Borrpoca o HaJrr.rqr.rr. aaBI,IcI,rNrocrl.
ublcrpor{_ ctrexrpa;rrnoii 

^rrepeMerruocTtrr or {aar,r ueplroAa oceBoro BpatrleHr{fr
sBeBAbr. I{t pr". !, e - 3, a loxaaalr xo[ r6ornr, a,"Ua-.'" {aaofi q no rra6.rrrc-
IeIrr{.EM 1979-{980 rr. AJr.rr 53 Cam, 1rl Tau n p Crfi. Ii corrranerrrrro, B orJrr,r_
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arr{e or 0peA}rr{x sHaqeHflfi rroror(a TlT" ,ra p[c. 7,6 - 3,6 agecr, rreJrrr3.rr

npeAcraBr{rb re }Ite cal{bre Brraqerrrr d,rr/6, An.s Ha6rloAeHr,rfi 1978-1979 m.
B cryqae 53 Cam r,r p CrB, rax RaK rrenoropafl rrepeAeJlr(a nocJre flriBapfi 1980 r.
peruorpr{pyrorqeft qacrr{ r(arraJra cpaB}reHrr-fl [pr,rBeJIa r( yBerlr,rqerrrrro B ABa
paSa rrrIcJIa per[cTprlpyeMbrx oororl]fnyJr'bcoB 

1. 3ro B cBoro oqepeAb BLI3-
BaJro r{Bl{eHer{r{e cTarltcTl,Iqecxux Ir IlauepelrHrrx orun6ox os rI o',1 I,I coorBer-
cTBeHHo drn/o..

Peay.lrrtarr,r, trpr{Be[eHrrble rra prrc. \, B - 3,0, flogrBepil{Aaror Br,rBoA

11 ,21 o6 orcyrcrBl{I{ xaHoft-;ur6o BaBI,Io!I}'Iocru 6rrcrpofr [epeN'IeIIIrocrl{ or
faarr neplroAa BpalqeHrrrr \ltrr zneeg4l 'fau r,r p CrB. Taxofi ]Iie Br,rBo[ r{o}fiIro
Tenepb cAeJIarb lI B orlroruennu 53 Cam, rax Han ua6nrogeul,Ir B oqelrb 6xfis-
xne rfaar,r q 0,13 lr 0,15, 0,19, lr 0,20,0,94 lr 0,95 Aaror coBellrreHllo p&3rrblft
a$seHt (cu. ta6n. I u p:rl,c. t, a). ltporle roro, rpanrl,Iqecxu IrerpepbIBIILIo
ua6nrogerrr,rtl B I4urelltsa.ne J. D. 2444352,283-2444360,338, oxBarLIBaIorI,I{e
Becb reprroA Bparr{eHr{fl BBeBAr,r, flor(&BbrB&ror eoo6qe orcyrcrBrle HaKoI'o-JrlI-
6o crf$eHra 6ucrpofi repeMe]rHocr,u rlorona s l(-rutrlru.

Bnlr4y HeAocrarorrlroro r(oJlrlqecrsa na6[Io4eur,rit 4nR o2 CVn noupoc o 3a-

Br{ctrr{ocru 6r,Ictpoft nepel[eHHocur ot dtastr [epI,IoAa Bpalqeullrl ocraerc.a AJr-E

Hee rroRa orRpI,ITLIM.
Ilaxoueq, paccr{oupll\,I Borpoc o xapanrepo 6srcrpoft clel(rpallb}Ioft rre-

lle1lerr]rocrr,r. C eroft rleJrbro necr, na6.rrro,qate,;rr,rrtrr,i MareprlaJl 6r,rr no4nepruyr
ar.rafllray o [pr,rN,IcFIerII{eN,I NIeroAa rleplroAorpa}'IM tr lreToAa nepe6opa [epr{oAoB
(cn. [1, Z]).-Itu"oN{rrrrN,r, sro B AaHHonn cny.rae ua6rro4aerlbre slraqelrua I7l I"
aHaJrr{BrrllyrcTcrl or[eJrbHo IIJIfl Haix4ofi rto'tlr.

,{rn ole* BBeBA, Ba I,Ic}tJrloarenr,rer'r p CrB, ne 6r,r.no saitAeno HaHlrx-;lu6o
BHaqr,rN,IbIx IIepl{oAoB, Itpo}Ie JIo}I{}Io1'o rlepllo4a l' : ?^ [_1]I'1 BpeN'Iellrr6r'r paa-
peffieur{ll ua6.nroAaeuoro pa4a I?rlI" L:t : 20:5 (901,-t-1,.?l)..- B cny.lne p CrB n o[rry I,I3 Horlefi (J.D. 2444355,489), xorga ATIIITeJII-
,roaru ,ru6rroAerrr{fl 

"o"r*urirru 
24gri1, a o6r1ee qllcJro orAeJIE,Hbrx lrar'repeuufi

730, rrafige"ui ,"proq P =, B3+0 ilo nepuo[orpaNrNrrroN,ry^ ,arrarrr{By (puc. 4)

r{ pearrbllble repl{046r NIeroAoNI uepe6opa rrepr'rolon Pr : B4'\7 + 7\] (urc;r.o

pai6rnenorrl ,r"progu ,ro ,rrrr.puuiu L : i) "Pz 
: B3'TG -l 7'\2 (L: 17)'

Taxlrlt o6paaou, B trpeAeJIax roqIIocTI,I o11peAeJIeHl{fl 3ro ecrl oA1III I{ roT }Ite

leprro11 P or,orro'${ttr.'II; pnc. 5 roHaBaH xoA c {a10ft HafiAeHrroro trepno.a P =: B4!n orHocrr-

reJlbllblx rloronoB IlI"rrpvr L - 7 (plrc. 5, a) u L : 17 (pvc' 5,6)'
O6e xplronre .rIBJIflIOrc.fl [ocTarotlHo IJIaIIHIIN'III c yABoeIIHofi al'rnullrygoft

zArldr - 72,0 (L - 7) u 2Arlo2 - 12,2 (L : L7), rse

o: -l- fofi* + o?", , (2)

& o,.ax I{ ornin - cpeAlrer(Ba4paTu'rnr,rfi paa6poc AJr'E r[aH0r{N'IaJrbHoro }I NM-

HrrNIa.TILIIoro .p"n"it1r-o;il; ifi" " 
coorBercrByloqeN'I llHrepBarre fraa' ot

cpeAHero IIo IIeprlo[y srraqeHr.{fl Ixl I^" ygsoeHIIafl aNIIIJIIITyAa I(pI{B},IX OrIIO-

crrreJrbr{brx ,roror.Ji' aoaruur"u, 
'tt,i ii g't, coorBercrBellrlo Arr.E L : 7 t

L:L7.
O4uaHo, IrecN{orp-rl Ira peaJrbuocm trafi4enuoro [eplroAa ' oAIIosHaquo IIeJrb-

u" "frroro, 
o6ycnonrerr Jrr{ orr fiepe]IeHr'rocrt,ro [orona IrN{eIlHo n K-iluultlt,

"rr"""""v 
*ors$rrtraHrr,r HoppeJr.sqt4rrMeiliAy orHoclITeJI6IILIM IIOroltou I7l I"

rr rropr,rupoBaHrrbrMrr floror{aNrlr B r(aHaJre cler{Tpa r (I7l 1",Ifl) u nana;re cpaB-

rJeHIIfl r-(I71 1",.I!) pannr,rcoorBercrBerrrlo -0,051'u -0'26.9 
r pasruque Mein-

Ay rrr,6rlr frBlttreToftcTaTr{cTl{arecqrr BrIaaIrrNILIlr. HO, c gpyrofi cTopollbl, lr XOas-

dpnqrnerrt rtopperlflLIlrv r (I71 1", I2) : -0'268 rrBJrflercrt orpallteHlreM 6onee

crrJrbrroto uo opaBHeHrrro c Har{aJroN[ ctreKrpa rrJraBHOfo rpeHAa uorora /!
B HarraJre cpaBHeHI4.E I{3-3a aTNloo$eprroft SI{CTI{IIHqIII{ I{ ceJIeI(TIIBIIOI0 II0IJIO-

ur,elrr{.E nooonuorrrx cBeroBoAon.^C,neAosareJlr,Ho, nogo6nr,re nJlaBrrbre r{BMe-

KaHaJra cpatsHelrlIfl 6r,rl norturo-rcrr rr-epccqer rra IIBa' neeTlcanrrii paree trJIE'

. glruaunuecnoro AlIarIaSoua upu ua6rro1euilrx trprtllx BBe3A'
I B c.Ietqttt{e

paoIIIl{peEI,rE
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Eerrr[.E troroaa B AarraJre cpaBEeIi[E
Moryr trpeBaJlrpoBaTb EaA tr3MeEOHtr_
fl]vrlI troToKa B r(aHaJre ctreRTpa Aa]fio
trprr Hailuqtrrr B rrtrx peaJrbr{ofr 

-{zalrue_

crofi nepeueruocru. Tor4a xoa6{uqu_
eurhr noppeJrfiqntr 6ynyr uMerb ianoe
cooTlrorryeHlle, fiaH Bblme, sTo coBceM
He trcr(Jrroqaer trpr,rcyTcrnrx peanrroft
Qraaruecxoft trepeMeurrocrtr B orrroctr_
reJlbrrBrx troronax I7l I s nBooMolnnocrtr
rrx BErAeJreHr,rff trocJre yAaJrerrmfi rpeE_ga ua I7lI".

3. Ocuonunre BbrBo[br
' 

7lran, troABoAfl urortr ficcJre[oBauufl
oTHOCT[reJrbrIErx troTor(oB B qeETpaJIb_
EErx qacrflx nrz;aufr. K Ca II. H", z
H6 flJr.ff qerErpex TtrtrUqEbrx Ap-ss',ean
53 Cam, 4t Tau, B CrB , o, CV,
B trepuo4 o 4ena6pr 1978 r. tro trronb
1980 r., Morr(Eo c{oprvrytlrpoBarb cJre-
lyroqrre ocHoBEbre BbrBo[Er;

1. A.Jrfi BBeBAET 53 Cam rr? BoBMoln-
no, f3 CrB cpeAEEe Ba rroqb r.uroxv.Tgl"\uoraarrsarcr uaasubrft xo4 c {aaoft
treptroAa Bp,arqerrrrfi. B c,iryuae 58 Cam
nprrBaa xopofio corJracyercfi ro {opuec xpuaoft rlBMeEeHrr.E ar(BtrBaJreuTrrhrx
[rrprur_ Wx .K-ilnnnn, notyuenuoft
pauee Oaparruar oft [4]. Paanzuue xpz-
Bbrx uo hur.rnry4e o6r.scuserca paa-
JII(qI,IeM uaMep.EeMbIX BeJltrqm{: troTon
B rloJloce L?\" : 2,8 A u troJrrra.E DaBrr-
BaJIeHTrIa.E mtrptrHa Jrfr]ilfrV..

Xo4 c {aaoft treptro[a Bpaqerrtrfi
cle44rrx. troronoB lxllc s aususx K
Ca II u H6 Anx 47 Tau uoczr uppery-
urpurrft xapanrep no4o6uo rorury, nin
oro rlMeer Mecro g.nr e{{enruBEoro
Maruurrroro tonn H".

3axnroqesue o ruud trepeMenuocrtr
c Saaoft orEocureJrbubrx troroxoB B Jrr[-
ET1I_K Ca II z H, n cnyuae BBeBABT
a2 CVn cAeJrarb rror(a HeJTBB.E BBtrAy He-
Aocrarorrrroro norllqecrra uauepeuuft .
9nnano {anr ueperueurrocrr[-BernqtrE
IylI" n Jr:u.rr:a;v H, xnnrercr coBeprtreu-
EO AOCroBepEhrM.

2, Bce qerrrpe BBeBAbr trofiaBaJlu
trepeMeHHOCTb troToKoB B TeqeEtre EO_qu, trpuqeM Bepoflrrrocrr p (cm. nrrme)
arou trepeMeErrocrr{ none6tercs or 85 %
Ans 53 Cam Ao 560/o EnscuzCVn.04-

Pac. 4. flepuogorpanrMa AJrE ua6nrolosrtp CrB n 1.1 D. 2444355,489j (q:0,426)
IIo ocu a6er1l,rcc.-oruocurer6tarl qacrora I, Eo
ocr4 op[nHar - ltrrrerrctrBrrocrsfrI U)

L6t

\

\l\

f^

\

\\

\

\\

6 I{es, I(p6rlrcnofi o6ceprarop[[, r, LXVI

\l\



Ear(o Eeo6xoArlMo BaMerErb, qro arfl BEaqeHuE p ecrb BepxHIIfi trpeAeJI

BepoflTHocTu, TaI{ HaH CaMa IIepeMeHHOcT}, MO}fieT AJIUTbcg JIum}' qacTl

BpeMeHu Ha6ilroAeEu.fi B Teqel{ue Hoqu.
' B. ,(ra rpex r{B serbrpex aneal 53 Cam,41, Tau z p CrB otrpe^eJlelrHo Irer

xaxoftlau6o 
-uurr"r*ocrr 

6rrcrpofi trepeMeggocrl{ troronoB B JII{Hu.Ex or {aau

'h/'c
4/tf

4 /04

4 /ol

4 /04

o -+-+ -F
_F+- _F

+-t.+-
d,+- Jf' -!+t ,+, +.* '***+ *

+

Puc. 5. 3aBucuuoctr, orlroclrreJlbEoro
rroror(a B CrB or $aer,r trepuoAoB
P, : 84\7 t 7ry2 (a) u P2: 83r,n6 t
+ 7m2 (6). coornetcrBylolqux sucrty
paaOheuiii trepr{oAa aa 7 tt L7 'racrefi
Beptlrxaarurre qeproqfiu 

- YABoeHHoe cpeA-

HeHBalparl,Iquoe orllJloHeHlre cpeEHero 3Ha-

qeHrrrr orHocr,lreJrbHoro rrorofia ITlIg a p,a,j'

Hor\r trHTepBarle tfag, ropuaograrbnbre rlep-

roirfirr-- untepBaJrbr YcpeIHeHirE I7lI" no

6aealr

f0l04,fI

trepr4oAa oceBoro Bpau{eHr{.E. D:ro uoArsep}fiAalor ua6.nrogeulIfl B 0AHII I'I re )](e'

unn 6nuaxne {aa.uI.----B ;;y;;. o, CV1 rra-Ba HeAocraroquoro r(oJlr4rlecrBa na6:rroAeurafi taxoft
BbrBoA cAeJrarb IroHa l1eJrb3.fl.

4. Er,rctpan, tre 6onee l{ecxoJIbnI'Ix qacoB' trepeMeHHocrb orHocl{reJIbl.Ibrx

troro*oB I7i I " 
's 

oclroB,olr Irocr{r rrpperyJl,p,rrft xapaHrep ' flprair'reHeHI{e'

MeroAa neprroAorpaNlM r{ Mero4a uepe6opa trepl'IoAoB rror{aaaJlo' qro Jrllurb

B o4rroM cryqae AJLrI BBeBAbr 53 Cam ,ni og,oo' c.ltyqae AJIr q. CIB lep-eueulrocrb
troror(oB IrMeJra flepuoAl{qecHIafr xapaH,.p " "p'oAa}Ilr 

P : 2B\7 a- 1\4 n
P : B3TG 4- 7\2 u artnulruLygaurt 5 vt 3% coorBercrBelluo'

[eHa6pr 1980 r.

,1, 
,

2.
J.

4.
5.
6.

7.

JIuteParYPa

l{ueutuuoa B. M.,llttaquu1a c. 14.- fl ttt'rrta u Actpou. Ttypu., tos,o^,;. 6, c.-308'
'i'rz;,i,;;;"8'.'iw.','ii;-r;;;"a;b'.-a.- tr4an. I{p,ru' a-crpo{rra' o6c'' 1e82' r' 65'

Btrna,t A. 8., f pau,ury";i" i.-B'.i-Itooti"opoe'B ' E ', Eyt*uno' B ' l[ '- I{ar' Itpnrrt'
eirnoihrrr. o6c..'1,977. r. 57, c, 209.
i"i\iliii."n.- a.tio". arid Astrophvs., 1973' vo],' 22, p' 265'
WrltT i. C.- Astrophvs. J., 1973, vol. 186, pj q51'
i,i""!t'oi'C.'W.. Sl;;ri"i'.:'tn-: ll'ognettc ancl Relatcd Stars/Ed. by R. C. Cameron.

Balbimorc: Mono Book Corp., 1967, p. 111'
,Eiiiiiii. ti., Ryeu.rurtoeB: M.- coo6ur' cAo,198t'

vAr{ 524.38.

AECOJTIOTHAfl CIIEHTPOOOTOMETPUfl [BOfiHbIX 3BE3[

B. trI. BYPuaurer

cnemrporlor:orrerp1lqecHoe r,rccJleAoBaIIlIe 12 gnoilurrx 38c3A IIpoBeAeIlO C IIO]IoIIlbIo

cpeAiluxRpIIBI,IXpac[peAeJIeIII,IEaIIepIIIIIBBBcsAaxpasJII{qEBlxcfiel{TpaJII]BbIIIiJIaccoB'
Onpe,qerenr,r CfleItTpaJIL11bIe'RJIaCCDI I(OI{IOESIITOB, I'Ix SBSTIIMOCTT'r, np16lr'I5tell11o OqeI{eEbI

DraccbL

SPECTROPHoTOMETRICANALYSIS,oFSOMEUNRESOLVEDDOUBLE
STARS, lty Burnasheu V. L- Spectrophotometric study of 12 unresolved double stars

lvas carried out using mean curves of energy distribution in the spectra oI diiferent type

stars, Spectral types of components, their luminosities lvere determined, rvhile thelr mas-

ses were estimated approximately.
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,I,NOftUTTE 3BEBAI,I C COCTABHI;IMI4 CIIEI(TPAN{I4 C AABHI4X trOP NPI4BJIEI(AIOT
BHI4MaITI{O na6ruo4areneft' OAuaxo, HecMorp.E Ha Braq[TeJlrrr{oe qlrcro ctrexT-paJlr,rrblx u {orouerpr{secHr4x na6.rrro4eulrft,-u,ueerca ,uro 

"r"4at'Ifr. 
o AeraJIb-}IOM PACNPEAEJIEI'II4II AHEPTI{I{ B IIX CIIEHTPAX. TAHOTO POIA AAHHbIE MOIYT

Aarb, B qacrHocrl'I, Ar.[ BToplrsHoro r(oMrroHe]rra HeBaBncLIMyIo or Apyr]Ix Me-
TOAOB OqeHKy cler(TpaJrbHoro HJracca? xoropufi n 60rrnrraucrBe cryqaeB tr3_Becrerr BecbMa HeroqHo. c 4pyroft cropoHbr, [ocr(oJrbr(y nroprauurffi KoMrro-
HeHT - Dro qaIIIe Bcero 3Be3Aa IJIaenofi flocJreAoBareJrbr.rocrr{, xapaxrep1lcrr.r1u
xoropofi r[aJIo IiISM€Hvrrrmcb B Irpoqecce 3BOJrroqrrr4, To, BHa.E ee crexrpanr,nr,rft
I(JIACC' I43 COOTHOIUEIII4,E CBETI,IUOCTEft MO?fiHO OtrPEAEJII4TI, CBETI4MOCTI, TJIAB-I{OIO HO}IIOHEIITA..TOT4A, I,ICIIOJIF,BYfl DBOJIIOqIIOHUbIE TPEHI{, C IIOMOqbIO
rrBBecrHblx cner(TpaJrr,Hlrx nJIaccoB I{ cBerl{Mocteft rrrorxnd troilyqrdrb or{egr(yMacc HoMtror{eHToB gnofiuoft cr4cTeMbr.

{. Ha6nrogeuua

B Hprr,l'rcxofi o6cepnatoptlrr trpoBeAerrbr ctrefirpo{oronrerprrqec11r4e na6nro-
AeHn.s ABerraAqarrr 4nofiurrx BBeB[ u yroqHeJlbl I4x ctrer(TpaJrr,HbIe HJIaccbl.
rrpoBeAerrr4e STOf O r{cCJreAoBaHna uorpe6oBaJIO OUpe4e.rrelfiroft no4roronz_renruoft pa6orr,r, B qacr,ocru uo46opi oAHopoAHoro cuexrpo{oroil"rp"*-
cHoro MareprraJra AJI.g cocraBJIel{I{fl cpeAlreto_pacrrpeAeJreHr/r.fr 3rreprufl B BBeBAaxpagruqubrx crrexrparrblrr,rx nJraccos [l]. Ha plrc. I gnn Her(oropbrx crrem_TpaJrblrlrx troAltJraccoB AaHo BHaqerrr4e Ar4ctrepcvrrr 6 AJr.fl orAeJrr,Horo pactrpe-
AEJIEHI{fl OHEPIIIII, I4CtrOJIr,BOBAHHOIO B OCPEIIIEHUI{. MOXTNO [PI{HflTb, qTO ITEloryqe,Hr,rx snaseur.rft cpeArrero pacupeAeJreHr{fi arreprr4r"ts@xt'E;,1 fr;-rrepclrfl r y'1rypa@aorerosoft o6nacrra cocrasnser 0,08, r *pi""ot oao^crncrrer(rpa - 0,04. flornoe orrrrca,r4e eroft pa6orr,r or,rfiger: B Br{Ae py*otrtrcr.,
EetrourrpoBaunofi n BUIII4TII.

3rr.r fiauurre 6r,rrra r{ctroJrb,oBa,br AJr.fl arraJrr{Ba pactrpeAerreuufi a'eprutr3 ctrexrpax 13 4nofinrrx tsBea[, trepeqr4crenHbrx B raor. t.'cne4enraa, Kacaro-
ll1r"f aJreMe,roB op6zr 3rr{x cr{creM, rrpr,lBoAfrcfl B r(araJro"u Burr"rru [2],4rr l1 uap - B crarbe Dsauca u (Denens [31. flirr 13 cvg rar(oro poAa cBe-geurft uaftrr,r He yAaJrocb..,fl,auurre trepBr,rx rnecrtr noJrouon ra6nnfrrr'"ruru,
r43 KaraJrora 'rlpr(ux eneeA [4], B H^I4x trprlrBeAeHbr: HoMep no r(araJlory, HaBBa-
Hr4e sBeBAEr' ee HoopArrrrarbr c6 lr 6 4rx paBHoleEcrsufi z00o r., Br{3yaJr},Ha.tr
SBeSArra.E Befir,rqr4Ha rnv v crreRTpanr,nuft r(Jlacc. B cegruoft KOJTOHKe yHaSaHbr
CIIEI(TPAJI6I{bIE I(JIACCbI ITOMtrOHEHTOB, OTPEAEJIEIIIIbIE BAHTOU t5] UO MHOrO-qneruoft sorouerpru. SHaseu[fi _rp[ro'oMerpr,qec*ux trapaJrJrar(coB *,r
I4 CCbTJIHa lra rrcroqrrr{H, orr(yAa og 6rr,r asrr, npEeeAeHr,r B B-ft XO;rOUne ra6-
JIr4qLr. B 9-ft HoJroufte [Jr.E r(a]fiAofi anea4rr AaHo trpr4rr.Eroe BHaqeErle Me)r(-
BBeBAHoro_trorJroqeHrrfi B Rr{ByaJrr,uoft o6;racru Ay. Boree uogpo6no o roM,Har( ouo 6rrno no,iryueuo, 6y4er cHaBaHo rrr(ffie.

6

4o,,
/

4/t

/

4/0

',U

Puc. l. ,{ucuepcra cpeAEero
ITJIACCOB

pacrrpeAeJleung aueprr{rr B cfler(Tpax BneagTusn6rrpbrx IIoE-
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cnexrpo{oroMerpuqec*ue na6rroge,r{fi troqrrr Bcex BB'BI, yr(a,a,Hbrx
a ra6n. 1,i rpoBeAeHrr a ltpuvrcxo&-o6cepa^aroprrtr B reqegtre 6ll-lgif;';r*,
npoMe o Leo, EaSnroganuefic.s s tg74 r.' t8l. finx B Cap-;;oJrbgoBaubr [aE-EBre HaraJrora [9], troilyseuHbre Yznr.rficxot uayurrot ,*d""nrqr.ft AH cibp.ractrpe[edeHtre a,epruu]ctre*rpax y per, a Aur, o Leo,6 Sge, B1 Cyg, upz_
BeAeHHbre B KaraJrore [10] , uueroqrae 6onee rrr{Br(oe cnenrpaJrbgoe paapertre_
EEe, uclroJrbSoBaJrrrcb Jrr{mb [JrE ]rorrrpoJrfl. Ha6rrc[enz"'rororrrr", c ,o_
$furm cHarrupyrcrqero cnexrposoroMerpa c@-68, ycraEoBJreHrroro Eazu-cM fiaccerpeEoBcrtoM reJrecHotre. crexrparr,nrrfi trErepBaJr 3200-__7550 A,pagpenlegrre - oxoilo 30 A. vser,ar*oi{eprot ,*"rr'r*-qrnn, a6courornarxanu6ponxa trpoBoAuJrr.rcb rro_ MeroAy syrrnartne"ru"u"oii'-."e*rpo4ororer-
Putr, paBla6orannoiuy B. E. HrarososbrM. tltl n ,pugrqrorrro trplrMerrfle_MoMy B Hpuncmofi o6cepraropuu. floryuenurru .rr"*rpb6oroMerpr,rqec*rre
AaEEbre trosBoJrrlJru BBrqucrurb c troMorrrbro ony6nnxona-unrrx Axlc"rr"r*
{. Crpjrfi mu cov [12] KpuBbrx pea*ur,r*eornr""r' y, ;;;;;;;;;ru qnera ( U -B_), (B - V). 0r,,.,lenuuzHbr, pelyqupoBa,Hbre ,*' ;;;;;; IJBV yaranora
A'?I{oHcoHa z 4p. [1JJ, nprrBeAeHbr s 3-5-fi noJro]rxax ra6rt.2, s xoropofi 4rrnaxgofi BBes[Br yr(asarrbr MoMeHrbr na6.nroAenuft u coorser"rryrorlr" ,*'v.,(u - B), (B -v).

854
915

I 605

t612

t97B
1978
1977
1977

1977
ts77
t977
1977

tg77
1978
1978
1978

3,93
2,93
3,09
2,97
3,75
3,7 4
JrlI
0,09
4,97
3, Cg
3,09
3,10

0, 99
0, 98
1 ,05
0,34
0,38
0,35
0 ,38
7,A4
t,07
1 ,05
0,56
0,49
0, 56

7,42
I ,38
1 ,39
1,24
1,25
1,26
1 ,24
1,48
1,,50
1,57
0, 86
0,84
0 ,86

8. 0B

, B.OB
13-15.01
,t-23.10

20.0t
21 .10
22.10

170B
2902
7417

13-15.01
22.10
5.08
9.08

31 .08

Pac_npeAererrr4fl alreprl{r{ B cne*Tpax r,ccJreAoBaB,.rlrxcfl BB.BA, noryse[-
Xu_ruru 

rtprnrcnor'r o6cepaaropuv n tg17-1g78 rr., AalrLr s ra6.rr. 3. c ruarou
zD A npr4BoA.Ercrr cpeAllle 3lrarrerrr4rr lg Ex, l-AC t\rorrollrotrsTlsecHa.E OCBS_
U,EHIIOCTb .81 BDIPA}riEHA- B DPT.C-I.C}4=" OTHECCHIIbII i ,,,,,"PUAJIY AJII,IEsoru t cru. B HoHrIe ra6ruqri AJr.a xalriAor,i sneegr,r yHaBaHa oriroxa 

"pel-Hero, Bbrpall{eHHa.rr B eAr,rHr4rIax Tperrrero B}raHa nocJre eannrofi E oiroo-
crm,aac.E n r4ilrcpBarranr: 3?0u-3400 A (o,). 3400-3050A (oz); 3u50_4000 A(o'r); 4000-6800 A (oa); GB0O-7550 A (ori. 4r" o e,,i. ,i-,,o*p,,nu, (.rleArile
AaHHr,re Jrr{rrrr, Ba flr,rBapb 1977 r.

2. CrienrpaJrbrrarr nlacclrsunaulra,quoiiur,rx BE€BA

Banr ogurnnt r{3 nepBblx rrpl4N{errr,rJr mcroll r{rroroLIBerriofi tlotouerlluu AJrrrOIIpeAeJIeHI'LrI CneHTpaJIbIrLIx I{JIaCCOB I{oIIIJoIieIrroB gBoiiinr,rx roarU j5]. tr{r-
JroH{e}IHr'Ie I4r[ EeHoroprre o6u1r.re coo6palienr,ra u upr,rLieneHlrr{ H alraJrlltsy cne6-rpo{orouerpuqecHux [aHrrbrx lrorr,rro- c(ropuyrlrpoBarr, cJreAyrorr{rrrr o6paaonr:7,,[,our'ruupyrorluu I,apaMerpoM, onp0AeJrrrroxlr,rNr Br,rA na6nrogirerrroro
ctreKTpa' 'fIBJr.fIercfr reMrleparypa Kol'lrorrerrron.3t[$er(T cserrrlrocrrr r{ xlr-
Mr4UecKOrO COCTaBa cr{aBrJBarorcfr Merrbrrre I,r Sarpar.I,rBalor B oc}roBrloM ToJrr,Ho
ynnrpa$r.ro.rreroByro o6nacrr, clexrpa.

2. Heo6xoRr,r\'ra npeABapr,rreJrbrrafl un(ropl,raqrn.fl o crre^rpe rJraBlroro no^,r-
UOIIEHTA. B CNYUAE, HOrAA I(OMIIOHEIITrI CI{JIrHO PA3ilI{qAIOTC,E NO CIEHTPAJI6-
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EbrM fiJraccaM, 3ra .IlH{opMaqu.s MoE(er 6rrrr noayqeEa tro Br.rAy crreHrp&
a xpacno& ranr.r cuueft o6nacru, rAe BftJrafl Apyroro aoMtroEeHra MeHee cyqe-
CTBEH.

3. MexraseaAuoe trorJrorqeur{e rpyaHo orAeJruMo or a{{enroB xuMr,rqecfiono
cocTaBa r/r cBerrrMocTI,I, trOgTOMy neO6XOnUMa AOtrOJTHr{TeJrbHafl unsoprrr.aqus
O EEM.

4. Hecrvrorpg IIa ro qro, r(poMe Merr{BBeBAHoro trorJrotrIeur{.tr, MbrIlMeeMeq,e
nBa HerlsBecrurlx trapaMerpa (cuerrp Broporo r(oMtrouerrra r{ oraortregr4e cBe-
rulrocreft), EpuBrerrerrue Apyrr4x cuenrfaarnbrx rr soromerpuuecr(r4x AaE-
rrbrx rr [orroJrur,rreJrrurrx coo6pamenufr Aaer rraAe]r{Ay rra yctrex.

B cuyuae, HorAa n gnoftuofi ctrcreMe r(oMtrogerrrbr crrJrBrro pagJurqarorc.E
tro ctreHTpaJrbHbrM r(JraccaM, a, KaI( BIIAHO Ua ra6t. 1, r ocuonlroM trccJreAoBa-
JIUCb I4MeHITO Tar(tre aBeBA6r, BaAarIa o6rersaercfi TeM, qro nropofi r(oMtro-
HeHr - aro paHHflfl sBeBAa' pactrpeAeJreHlre aEeprl{rr B ctreKrpe xoropoft
B trpr[HflroM .ctrer(rpaJrbEoM Auana3oEe xapar(repr,rByror Hafi BeilusuEa 6arb-
MepoBcr(oro cHaqr(a, TaH tr IpaAtreET Ao Lr trocJle cKa.qHa, T. e. Tar(Ete Tpu tra-
paMerpa. Sagauy B rar(oM cfiyrrae Morr{Ho cqrrrarb B trpuurlutre paapeduirrofr.
Tpygnocm, oAgar(o, cocrolirr.B ToM, qro uB-Ba uhnoro-cuerrpar.rnoro r,rurep-
BaJra Ba .6aarrrreponcHlrM cHaqr(ou (350-400 A) u Eezs6eEribrx omu6or .nla-
6utogenufr rpaAuenr raM otrpeAeJr.Eerc.E AoBoJrbHo rreyBeperruo. Heoqennuyro
rroMotr{b B EToM cilyqae Moryr or(aBarB nuearuoc{epnrre na6troneHrl,ff B yJrb-
rpa{zoterosofi o6aacru ctrexrpa.

Auarua [ofiynerHbrx lrs ri6Jrro4euuft HprrBbrx pacupeAeJrer{rr.E erreprtrE
B ctreKTpax gnofiuux BBeBA B fialHAoM r(oHnpefuoM cfiynae EaqurraJrc.E c r(pl[Ttr-
IlecRoro paccMorpelll(.E AaHHBTX O Nre?r{ABesArroM trorJroq,eHrrr{ B rratrpaBJreEtru
Ea trccJlenyeMyrc BBeBAy Ir o ee trapaJrJrarce. flocle roro HaK 6rr.iro rrr6pauo
uau6oree trpaBAotroAo6roe suaqeriie Av, ua6arogaeuoe pactrpeAeJrenr,re anep-
rErr llcnpaBJlflJlocb Ba MeE(.gBeBArroe trorlroqeHue. flpu orou ucrroJr.BaoBaJrao6
cpenlr.fl.fi r(prrBafl Me,fisBeBAnOro IIorJrom,eHr{.E, onpeEeJreHEafl vnr{opgorvr
I14l v ra6y.rraponauuax CrpafirilucoM [15]. S,ase'gs'Av 6oar,mefi sacrirc 6u-
JItr OqerreEbr c troMoqEro r(apr'r4,rpa$uxon Hexen.s [16], @urqxepaJrr,qa [lil
u Huyae [181.

?Ia racupanrerrrrbrx Ba Me)fiBBeBArroe trorJroqeHr,re rn HopMI4poBaHHbrx fi eAtr-

gofi g.nuue BoJrrrBr BbrqrrcJr.EJracb paBrrocrr

A,L: (EXua lElr?[) - r (ExtEnooo)r,

rye ax6lzl#o rrpe[glaBJrffer co6ofi pactrpeAeJreHr{e aHeprurr B cner(rpe vc-
cae4yeuofi BBeBAbr, (ELlE6bbo)L - cpeAr{ee pactrpeAeJrerr{e oueprrrr{ AJrfi BBoB-
Abr ctreKrpaJlbHoro ftJracca, flpuflprcbrBaeMoro rJraBHoMy KoMtrolle]rry ctrcre-
Y!.,^*; lnJraA r{3JryqeHr4.E rrasuofi BBesAbr u o6qufi ctrexrp B AJmEe BoJrrrbr
bbbu A. llepaonauaJrBrroe npra6rrxenroe BHaqeHIr.e fi o\ennBaJrocb wrv. frg
xola c Alunofi BoJIr{Br orr(JIoHeHrr.E pactrpeAeJrerrtr.E arreprur{ B ctrer(Tpe rJraB-
rofi aneagrr or ra6rrogaeMoro cyMMapuoro ctrer(Tpa, fiJwr B cfiyqae BarMeH-
urrx gnofinBrx, uB ony6rraxorauHbrx AaHHnx o na6alo[aeMr,rxrny6ranaxMrirHI[-
MyMOB B paSHbrx rysax. SnaseHrarr iloryqeHHbrx pasrrocrefi A1 ranlxe HopMtr-
pyrorcfl r( eAlrrruqe B AJrrrHe BoJrHbr 5550 A. cparurraxrpa{uxrauoilyqeHHbrx
rar(IrM. o6paaou anaseurafi lg (A1/A6560) a aanractrMocru or AJrr,Hbr BoJrEErc utrteioqrarrruc.E [a]rrrbrMtr o cpeAHer,r pacupegeJreHr4u aHepruu B crrer(rpax
BBeBA, MOlr(HO trOtrbrrarbcfl uafirra rar(yro xorra6rauaquro cuenrpoB, Koropa.E
6u :ranryvmuivr o6paaoM trpeAcraBJr.sJra na6nrogaelrrrfi cocrarloft rra*rp.

l1z-za omu6ox ua6rroIenufi r g;ruie BoJrHbr 5550 A, x xoropoft upozanb-
AffTCfl. HOPMI4POB,I(A, PEAI(O MO'I(HO O}I(I,IAATb IIOJIHOTO COBtrAIEEtr.E Ig (A,,/
/Araro) n lg (ETlEuuuo), - no4o6pauuoro cpeAuero pactrpegeJreurr.E aHeprtrE
B CneKTpe BTOpOro l(oMrroEelrra. floarouy, trocJre roro Har( o6a arux rpaSuna
y[aJIOCb CoBMecrrlrb Har,uryqmtrM o6pasou, ofipeAeJr.sJracb paBrrocrr,

Fd 
: lg (A1lA6660) -lg (EllE66s)2,

o6ycronneHna.ff r(ax omrz6rofi na6nro4euuft,:ran rd Feroquocrbro Aalrlrbrx, trpy-
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PrIe, 2, Onpegeleuue c[enTpaJILEOIO ItJIaCCa BTOpOIO ROMIIOEeIITa II BecoBLIx MSOEU',Iteueit

a 't lJ \.\tt cltcrcust T Per

11.Err,rx AJrf crre1trpa rJraBrroto KoMilogeHra B AJIIITIS BoJIHbr 5550 A' flony-ueu-

Harr pasr{ocrb AaeT BOBN,TO}ritrocTb or{eHlrrr, Br(Jra[ BTOpoIo KOMIIoHeIITa s o6q,ee

,rry".""" s aroit AJrIrHe BoJIrIrIi a: (! --f)^19l,,5gJ1,ApyrrNrl{ 
cJroBaMn'

orHorlreHl{e .u.rrnrorr"A *onnoorr*iron Z, (5550)/'r(5550) : rlU'
Brr.rflcfierrnoe paclpe[eJrerr[e,rr"p"n, B cflel(Tpe I{ccJIeAyeNIoft aeeagH

Efl"n : f-c (It1"lE'"55s), f y (D)"lE'":,,,,,)l E;*:r,

rropN{r,rlloBar{noe x na6nroAae-\ror{y B AJTuIre BoJrIrtr 5550 A, cpaBrrl{BaJroco ?-1,-

ren c na6nro^agN[brM pactrpe[enerrrr"on. Be,"tII{Ira pa,Hocur 19 EX"6 - 19 Ef"t'
, na rou c Anlruofi BoJlr{br cJIy}HlrJrr,r oHoIIqaTeJIE,HbIMlI I(pLITepI{flNIII [paBI4JIb-

iioarrn upuuarofi xolr6lrnlqr,rr,r. Ilogo6parrrras ttort611lraqllrr ctrlrrarracb yAoB-

JrerBopl{TeJrttloit, ccln cpeAIIflfl BeJrIrarlIHa atofi paairocrll..He upenr'rmana 6o-

Jreo qeM B TplI pa3arp"A.*n omrr6Hu rra6nrogenr'ri'i r [aunofi AJrI'IHe BoJrHLr'

Cnemrparonor, *iu".u, 4noftur,rx 3BeBA, orrpeAeJrelrrrl{e tro y"u'11]'-o,1^-Y";

TOAIIKe, trprIBe/{efrbr s t0-ii r(oJrorrHe ra6n. t, 3naqerrr,rg BecoBLIX N[HO]I{pITeJIeI4 I
r{ y [aHbI e Ll,-fi" t L2-ft ]toJrorlxax'.. ""11",j. Orpo4e.nennoe uo ta6nlulan- Henenf \[einBBeBAEoe fiorJrotr{elrl4e A'JIE

aroft anos4m 
"upurpvn" 

o;"a| : o;'108 ai Av.:0T3?:."o AalrrrbrM @r'ttqrHe-

paJrb[a Au : g'i't.Z-. llplrrlxroe straqeulte Av : Ot!lZ'-- ii;- pri. Z B r(aqecrBe rrJrJrrocrpaqltl{ rplrNrerreunoft MeroAr'IHI{ rIpItBeAeHr'r

"puOri"il'jg 
(lJlruur) B BaBI4cI4Mocrrr or Ao"t uo"1'l'-1t-1.r : 0'82 B crry-

qae, ecJrl,r rJraBr'ror'Iy noNltrorleHTy trpl'{trtrcarb ctreHTpaJrbrrrrft Hracc G5 III'
v alrrr r:0,80, ecJrrlt crreHTpa,nrulrft HJracc rJlaBrloro noMtroHelrra GB III'
Ihn ,rgno us rpa(trrnoa, n-u6rro4u.nrurr1 cnenrp _N,IgiItHi IIpeAcraBIIrb fialt

;i;;;"der G5 iii + as V, taK , GB III + L4 V' Paalro*b BbrqI4cJIeIr-

iro"o , lra6nro4aerrtoro'pactrpe[elelrlrft DIlep-rl{Ir P-c}gnrPe' rora3aHIraE rra

prac. 3 trylr*rlrpoM ;;t';;;5";;'{"; cs--ift + A5 v u cnrorn'i:ft^ ":::T:g
;;; """r"rd,;,;;rii;; 

e,ts1II + A4 V, taHxre rre raer orBera Ha Borpoc' Hanor(

I{sDTIIXBaplIaHTo-BtrpeAfiollecTr,.IIpaHtlruecRI,ICoBfla[aflcBI,Is[c[eHHbIM
s o6or,rx cryqns* 

" 
roriiolruro Uo OTt, He Aaer orBera I{ coorllortreulre cpeAlrl{x

a6coilotrri,tx Brr3yarrbrr,rx BBe3urbrx Be_JIlIquH AJrfr erl{x cleHTpaJlt'Hbrx HJrac-

;;;; ;;";r. ", iuo.i^r t;;;;fti !!01. 4oroJTrTr{rerrr,Hbnr coo6paxrolllleM B

loJrE,By rolr6lrnaqlr, 
"C3 

f if + A5 V nsrflercs 6nlraocrb rlo*a'ateneft qBera

ii"-iatlx_{orouerpuu ,fl,ixorrcona r gp. [13] H rro*asarerrfl\{ qBera sBeBA

r(rlacca G5 III.
1 Pet. Onpege,nenuoe c rloNroil1blo napr n ta6nrrq Henerg 3uaqefllre Av :

:On:24, uo [aurrbrM (Dlrrqtnepanugu A, - O']L2' flocronr'xy B HaraJrore

A;#;;r-; ipliiOl, oooyr*orro* c ,ootoutr,ro na6nrosenuft ,'a crrvrul{Ke

fn:i aS i-OAi, Arrfl T'per rinoro,on AarrHr,re o pacrpeAerrerrrlr4 rlflepftrI'r B yJrr'>-

;p"r6r;;"r#'ffiru"rtr{, ro. cpaBrrrrBafi ero C ga'ur,rN{I{ sroro }Ite r(ararrora
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ruIE BBSBA paIIHI[X OtreI(TpaJIbIlbIx I(JIaCCoB 1 CtrtITAfr, qTO BHlr'a[ trOBAHeft ABeS[bX

s aroft o6;ractu MaJI, MolI(Eo 6rrno trourrTarbc.fi HaR otrpeAeJlr4rb clrer(rp xTo-
poro moMtrogerrra, Tar( rr yroqntrTb Buaqeur{e Me}r(sBeBAHoro trorJIoIIIeHIrn. flpu
ETOM IICIIOJIbBOBaJIaob ltpI4BaE Me]fi3Be3AHOIO trOIJIOrq,eHtrE-, trpIIBeAeHIIaE

B ETOM )fie HaTaJIore IJIE coorg6ltregl{ff AVIE*-V :3,2.^OnaaarOCs, urO

pactrpe[eJreur4e aueprtrtr B ctrer(rpe B rrrrrepBaJle 1380-2740 A,secrlra HatroMnt-

Eaer pactrpeAeJrerue euepr[rr gilr q vil - sBeBAr,r r(Jracca A2 V, B ro BpeMfi

r(a1 AJr.E Apylux BBSBA, HaI( I(JIacca A0 V, rax u A3 V, xo4 c 4ru11roft BgJIH6I 3a-
METHO OTilUTIAETCfl.

O4uaxo Bce 1roilLlrl(m uogo6parb ra6l4e 3gaqegtrfl Av r B1COBEI1 MHo]I(tr-'

refiei fr tr y, r(oloplre 6rr y4orneinopay1z ua6rrogaeuorfy-pacflpeAe.neuuro sgep-

rtrr( Bo BceM ctreI(rpaJlbHoM Alratrasoge or 1380 [o 7550 A ue ygalocb: AJI.fi

atoro 6rr rrpllrtrJlocb neg'rt Av: Otq v a :0,7, uto trpor[Bopeql{r BtrAy cuenr-
pa B IJITIHHOBoJIIIoBOfi o6naCru. ]tporrre rorb, croilb 6ovrruoe slIaqeuue .Av

Halr(erOE HeBepo.ErIII,IM AJI.E cpaBEIIreJIbso 6uraaroft (nr : 0',01{) BBeBArI.

Ha puc. 3 
tuao6pameE 

xoA c nnuuoft BoJrHbr pasrrocrrr yemly ua6rronae-
MbrM tr BbrrrrlcJIeHIIbIM pactrpe[eJlegtr.fiMl{ auepruu gra rou6ugaqtrtr A2 V +
+ G8 III. Ha puc. 4 [or(a3aHo cpeAr{ee pactrpeAeire}rr{e elreprtrr{ B ctrer(rpe

1 Per, IrcilpaBJleEHoe Ba Melr(BBeBAHoe trorJrolqeHue c trprrIr.Err,rM SEaqeHI4eM

Av : 0ry24, [aIOq,I(M Eatrilyqruee CoIJIaCtre AJIfl BLIqI{oJIeIIHOIo r ua6lrO-

laeMoro ctrenrpoB B Buayar;Hoft o6;racru. B oepxreft qacrlr pilc. 4 yI(aBaIIa

cpeAH.E.E BefiEstrHa omu6mra [pLIBoAtrMbIx sgaqegnft AJIE paBEbIx Ctr_eAT-

paJrbublx trErepBaJroB. I(an rlrguo, r ylrrpa{IroJleroBoft o6lacru Ha6JIIo-

Aaercfi BaMerflag paBIIocTb Me)I(Ay ua6nrogaeublM ctre_firp-aJlbg6lM paotrpe-

,qeJreEEeM ageprtrtr AJrfi T Per r ctrer(rpog BBSBA6I Az'..Y. Mexny reM Br(JIaA

uoanseft eneaflrr s o6q,ee trBJryrIegue ctrcreMnr B yJlbrpa{troJleroBoM [trallaBouo
trpege6pegrrMo MaJr. Sror Sanr, a rar(xre pacxoE([eurre Me]r([y BbrqIlcJIeEHbrMIl

u:segrbrMu na ta6nuq lomlru6a oTrromegu.flMg cBeTuMocTefr, oTMeqeuuoe TaK-

me r Banrorvr [5], BacraBJrflror rrpeArroJrararb trJItr HafitrxlrIe rperbero reJra

B CucTeMe 1 Per, I,IJTE llepeMensocri 6lecna Broporo I(oMIIoIreETa. HecxolrHo
yMeEBrtrr(Tb yHa3aEEbre Bbrme pacxorr(AeHtrfi BoBMolr{Ho Talt}r(e, eoJItr trpr{flI[-
Cam 65rrmylo cBeTtrMoCTb BropOMy ItoMtroIIeIITy, a cJIeAOBareJIbIIO, I4 BCetr

ctrcTeMe B qeJIoM. Clrenrparrurrft nraco cIIcTeMbI B TaI(oM cfiyqae, Bepoflruot
6nueon x G8 II-III + AZ III-N.

e Aur. Suaqeuue Melr(BBeBAHoro trorJroqeuva Ay :1ry35, tro1yqeHHoe 11B

rpa$rros Henels c troMoqblo olpeAeJIeHI{oIo BaE Ae f(aMtroM trapaJlJlanca

ril o'ootz2 [6], xopouo corrlacyercfi c otrpeAerletrHuna By-.rr{ov Av : 1mg

121,1 n6 {opnre paQtrpeAeJreHtr.E aHeprrrr n zuSpaxpacuoft o6nacrr AJrs rro3A-

iefi A-aJeJ.gu, a rarixe c oqeunoft-nrelr(BBe3Agoro ro11pacHeuvr..Es-y.= 0T39,
uoryueuuoft ltacternu 1221, ytctoxrsogasuefi EopMaJIbELIe qBera cBepxlr-
rasroB. Itporvre rlBMeueuufi 6lecna, BbrBBar{Hbrx BarMerru.fiMl{, BBeBAa rloHa3br-

Baer I{ {zauuecnyro trepeMelruocrr. CuexrpoSorouetprqecxre AaEHbre torY:
qegbr HaMtr B paBEbIe {asu 85-gueBl{oro qI4KJIa trepeMeggocrn. lla ra6t, Z.

BtrAEO, SrO erurvr r{3MeEeHr4flM CooTBeTCTByeT paBEOCTb 
-Bbrrlr'rcJleHl{brx 

BBeBA-

*# 
".ornrw 

LV : 0ry12 vtroxagareJlefr. L-(U - B) = 0ry05 n n-\p---f) =
-0ry01. ?Ia auanlraaua6rrogenufi, nsruoruegl{blx Ha ctryrIIIIKe IUE, Xan.u
cefis'enilu [23] aaft.]IlosEJrtr, qTo B crrcreMe BosMO]r(eH rOpruraft ctryrHtrK C O{-

{enrnnuofr reMueparypoft T": t5 000 H (leiuue_parypa rJIaBEoro I(oMtroHeE-

ra,ooAaHEbrMltacrer'rul22l,T":7800[t)'O4nanocotrocraBJreHuetrpl4-
BOAuMor.O vMII B a6Conlornnrx eguuraqax pactrpeAeJleuuff aueprutr B C^tr€Krpe

ctrcreMbl c AaHII6IMI4 AJI.E pagutrx BBSBI II3 I(araJIoIa ,(rraruepa u 4p. [20J ro-
ftaBblBaer oqenr, 6rrcrpufituag rrotoxa r xpafirefi ynr,rpa{uOlerosoft o6rraoru,
gro, Bo3Mo)r(no, yuaarraaer rra AotroJrurrreJrrEoe lrorJroqeutre B eauoft ctrcreMe.

I Aur. flpOro1uu BaTMeHIIO-AsofirEIx 3BSBA, Cocrofiqrx I43 tro3Agero _r'tr-

"rrriu sbrconoft cBerr{Mocrllt I4 ropflrlero 
"oyr*r*u. 

B o6aope Eoqy'ra,[24-l
oqeEr(tr cileHTpaJrbrroro KJracca rJraBHoro KoMtroHelrra I(oJIe6JIIorcfi or H4 III
Ro K4 Ib, glr ctryrlrr{Ra - or 86 V go 88 V. O6qeuprrrr.firo cqr{rar6, qro

otrer(rpaJrbHr,rft rracc rJIaBHoro r(oMtrolreHra K4 lI.
Hi oogosa:rr?ryr BeJrur<rfrEr,r rpr,rro,oMerpr{qecxoro [apaJrJrar(ca xtrr : 0",002,

uo;ryueurroft uo ra6nuqalr Henenx, BHaqeHI{e Av :0T54. Ha6lIoAeIIufl, BbI-
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troJrHeHEbIeBo BpeMs BarMeHIrfi 1963 r. Bauny u pp. [25], Aalor oIeEI(y Av-7
:0?3. Eaur, couocrasJr.Efi cocraBlrble qBera grr nou6uuaqulr It4 II + ts8 V
c ua6nrogaeMr,rMrr, orMeqaer, qro oHE Aaror xopomee corJrac[e c ga6rroAae-
MbrM[ BeaAe, ItpoMe rory6ofi o6tacru, AJIfi trprllrflroro rrM zg6rrtxa qBera
B ero IlucrpyMerraJlblroft cucronre Eu-i : 0T34, coornercrByroqero BEaqeuuro
Av : 0?38. Thueroqtrecfl cnenrpo{oroMerptrqecxr{e AarrHBIe n ynrrpa{uone-
rosoft o6nacru ctrenrpa rlo AaHEBIM flxtamepa u gp. [20] troaBoilrilu yroq-
Hr{Tb Ctrel(Tparrnuft fiJlaco BTopoIO I(oMtroEeHTa ll rroryqtrTb oqeul(y Merr(-

BBeBAEOTO trOrJIOqeHIrf .

Ha prc. 5 rpune4eno cpeArree paotrpoAeJlerlre allepnull B cnenrpa-E Aur,
IrctrpaBJleElroe Ba Melr(aBeBAEoe trorJloqeuue npu auaue:rtu:r Av,:0T35. B repx-
nefi-.ricru ptrcygxa ynaaarra xapamTepuafi BeilEquua omu6nr aroro cpeA'
EeIO IIB EeCHoJILHI,IX CAeJIaHHbIx Ba CeSoE OIrpegeneruft, xapal(Tepl4Bylo-
Iqafl ralt Torluocrb ra6tro4eurft, tan u paa6poc, sBlasausblfi trepeMeHlrgcTblo

BBeBAbr. B slrffiueft qacrrr troRaBarro troJlo?r(eHlre lt troJlyltrtrpura troJlocr B no-
Topbrx trpotrBBoAr{fiacb B TeseEue trocJreArr[x EecI(oJIbItux BarM-erruft yaHo-Io-
,otras $oror.tprr. ,{arnrte BBrrr,I Ea cBoARtr }tufionasa z Huraruypa [26]
tr crarbu Mauopo, Xrgeo u Hezsu [271. ItpecrllnaMd noMeqegbl BEaqeEuE
MouoxpoMaTtrqecnux OcBeqellr6ctefi, ror5ruellnble I{3 trsMeperrrblx, Otrpege-
JIeEEbIx IIo yBItorroJIocHbIM na6nlo4eulrrrrt r.ny6uu MusuMyMoB B paaubrx'AJII(-
Irax BoJIE. Han nr,r4uo rrB pucyuna, c yqeToM ItrupuIIbI troJloc ctrel(TpaJlbuoe
pactrpeAeJleHtre B rlasuofi 3Be3Ae Xopomo trpeAcraBJlsercE pactrpeAeJleHtreM

aEeprtrE B ouemrpe BBeB,qbI I(JIacca K4 II. Br,r4uo raafi(e-Ierrll_oxoe-ooBtraAeEtre
pactrpe4eJreEtr.E ageprutr B ctre1rpe ( Aur s o61acru L380-2740 A, r4e troron
OtrpeAeJIEeTCrI B oCEOBnOu pauuefi anea4Oft, !( AaEfibIMtr AJIfi sBeBAbI fiJIaCCa
g5 V. Pacxom4entre B [rtrErosonrosofi o6lacru, HaR BtrAEo us ptrc. 3, co-
cTaBJI.fieT onoJro 50/o n BbrBBaEo, oqeBtrAEo, TeM, qro cpeAuee paotrpeAeJleutre
aueprtrrr B ctrel(rpe BBSBAEI K4 II 1rocrpoego IIo AaIIErIM BceIo AJIE oAEoE

aBeBAbI, II ATO paCxOffiAeHI(e, tro-BuAIlMOMy, qeJIuI(OM CJIeAyeT OTIIeCTtr 3a

Cser omu6nl[ B trptrlr.EToM pacrrpeAeJlegutr anepltrfi rJIaBEofo ItOMIIoHeIrra.
o Aur. Maras paBnocrb s 6fiecne noMrrorrerTos I,I 6iluaocts ux ctril(TpaJlb-

EBIX $ilaccoB BarpyAEEIor roqnylo crexrpaJlbryro xnaccr{trRaqulo. fl^on_V3e1-
ua.s PafiroM t28i iaa aHaJIuBa nunefisar-oro ctrenrpa nou6ruaqrfi G0 III +
+ G5 III cqaraercfl? tro-BII[uMoMy, o6qeupru.sroft u trc_troJlb3yercfi IIIIortrMu
trcCIreAoBareJI.EMI{. Te}r ue Meuee, KaI( yRaBaEo EaHroM [5], sa6ilrolae.Mb-I9-tro-
I(aBareJII[ qBera Moryr 6115 npegctinnegbl ItaH nolu6uuaquefi G4 III +
+ G0 III, ran 1l G8 III + F6 III. Cuenrpo$oroMerpl{qecnoe EcorIeAoBaEIle

BBeBAhr BbltroJrlreuo @paunuunolr t29] s ctrel(rpaJrblroM r(HrepBale 3400-
5800 A. H coxtanenuro, uB-Ba MaJroro ctrenrpaJrbrroro trHTepBaJra tr HeAocraroqEo
Toqnoro yqera aTMoc{epuofi axcuruHqul,I ero peByJILraT HocI{T HaqecrBeHHbltr

xapanrep, oAEaRo I{ oH Aaer ynaaaHl{e na 66nrmylo pqPIogSP ctrel(rp-aJlbnr'rx
r{JraccoB r(oMtroueuroB? qeM otrpeAeJleggae Pafttorvr 1G8 III * F5 III unr
K0 III + F5 III). Ha puc. 3 r6naaau pe3yJlbrar cotrocraBrreuua ua6;rro4ae-
MOrO pacfipeAeJregr,rg ageprl4u c sursrcilerrgblM AJI.fl rOu6unaq,un G7 III +
+ G2 lII. Becosnre Muorr(rrreJrv fr u A BB.flrbr c yqeroM otrpeAeJleurroft ra unrep-
Seporvrerpuuecflrrx ua6rro4eurft pasnoctll 6lecxa LV : 0n:25.- 'ns z5oz. ,;;;A; rrplrrraArre*(rrr r( r(rraccy ABoftnux crrcreM tu"a vv Cep-,

T. e. Cocrol{r raa M-CnepxIIIraHTa ra xpHOft Be-anes4u._-.l{orOnuuteJlbHLItr
BIUIaA B trBlyqeuue BII6CIrT r o6qax o6onosna CucTeMbI. ^Hpolre Toro' rilaB-
urrfi rouuo.rert nonaabrBaer {usuuecnyro trepeMerluoctr. 3ru o6crogrerrcrsa
BarpyArrfiror xaH no46op troAxoAflqeft nonr6unaqull trepBoro LI Broporo RoM-

troHeETOB, TaI( Ir OqeHI(y Melr(SBeBAIrOrO [OrJIOq,eHIrfl.
SaeaAa EaxoAr4rcs i6or;1g- paccesHEoro cHotrJIeHI{g NGC 2422, pJtn ttoro-

poro Ay : 0T24. 3ro asaseglre, [o-BrrAtrMoMy, cJregyer cquTarb Bef)xrrrM
ipu4aoor. ,(1r napat&fic& JTr :'0",002, upurbgurnnoro B RaraJrore BS, ra6-
nnqrr Hexen.s gawr Ay:\ryz. B trJloqaAr(e SA 123, B Horopylo rotraAaer
trccJle4yeMafi BBeBAa, tro AaIIII6IM Hnyge [18], g1s sroro sHaqeHI{E IIapaJI-
Jrar(ca roxpacHeurle'Eu-a: 0ry06, sto cootrercltPygT^4v : 0ry73. flo-rugra-
MoMy, Melr(BBeaArroe trorJroqegl4e [JIs BBSBALI' BS 2902 CpaBHIITSJIrEO HeBe-

JrrrRo u BaKrroqeHo B trpeAeJrax 0,0-0T13.
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Cyqecrnennrru o6CrosreJlBcrBoM, sarpyAllglqnqum uog6Op, fiBJl.Eercfi ro'
qro pacllpeAeJleEtre .,aHeplll{tr B CneltTpo rJIaBEoIo ItOMtrOIIeETa trOOTpOeHO tro

.AaHHBIT\I Bcero AJrfl ognoft BBesAr,^r (",!rj)t Eoru upuurr6' qro BRJIaA o6orosnu
ts cfleltrpaJlrroM Ilurepsaile 3800-4500 A MaJI, I{ npeue6peul BJItrffEtreM Me}It-

;BBESAIIOfO NOI'JIOqEEITE, TO CtrEI(TP BTOPOTO ROMtrOEEHTA MO}I(EO OqEIItrTb ItAfi

B3 V. Tlcxo4r rra Aauubrx.o flpyrl{x BBeBEax trua W Cep, ory oqeury Mo)nuo

cqr(rarb BtroJIIIe pasynnoft, He BgocfiIqeft omu6Hm 6oree qeM Ea rptr ctrenT-

paJlbr{r,rx lroAxJracca. FIa prc. 3 co[ocraeileuu ua6rloAaeMoe lr Bbrqflcilennoo
pacrpeAeJreurl.s eneplr4lt B ctrenrpe BS 2902. Ssaqrreilruble cucreMarllqeontre

;;;;;*A-;; aa 6anruepoBcnr{M trpeAeJroM z n paftore rusuft BoAopoAa I{ D.-

JlllTlvtr|- Harplrfi BbIsBaHbI I[3JIyrIeEI[eM o60rounu,. pacxo]fiAelrun n npacnoft

o6naCru u paftouax roJIoB olU{ctr TtrraIIa - Omlr6naul( B trpunfroM paCtrpe-

AeJlerrl{r{ 9Heprtrr4 B CrreHTpe fJraBHoro .noMtroEelrTa.
o Leo. Itln orMesaer Banr [5], na6rloAaerrlrrft qBer coorBerorByer ctrenl:

parlbror\ry r(Jraccy o.*ro"o 6oree pauneMy; seM G0 III + A3 V' f'It p19--3

BflAHO, rITo 11e11;1gxoe coulaor4te Ua6llO4aeMOfO U BLIqTTOJIOI{HoIO pactr_p-eAeJle-

,rd ,"ep"rtr B crrenrpe iloilysaercfi Arrfi Hon6nnaquu G2 III + A5 V, nar-
toft 4.nn Av :0"!0.

ptyg. Itpo*" 6nuanoro noMtrol{erra' Aarcrqero BHJTaA r o6qe-e usryqeuue
crrcreMbr,.sBesAa rrMeer nuayalr,utrfi ctryTlrr'rn Ha paccro'a1.v' 35i, 

"9"OTgl9.6.necx ruL,v:5",5. Cuu'raa, qro.oII {uarauecnu cBflBaE c 15 9yg, 1'rg11anH [JUl

oqeur{Jr a6co,rrornyro aBeaArrylo Berrqrruy lW"(F CIP\3 -2'?3, Ero trptrBoAr'Ir

:It BHarrer{rrro CtreKTpaJIb}IOIo trapaJIJIaRCa flS : 0",00-9^,^s O6rr\ent COIJIaOyIO-

qerocfi c rpurolroMerprueonuot [apaJrJlancoM f,[r : 01004' Ea puo' 3 rona-
BaII peByJlbTar cOtroCraBJIeIIEfi BbIqtrcJIeEHoIO Ctre(rpa O ua6;rropaeMblM AJIfi

,Hoiu6iuaqur{ K3 Ib + B8 V., Iopaa4o Me,bmee pagxo}I(Aerrue troilyqaerc,
grr nou6uraquu K3 III + 88 V s o6,racru oI(oJIo 4000 A, oAIIaHo pasllocrb

BtrSyaJl6rrbrx SBeSAEbIx BeJrtrqug, BB11ItrC;1eHEafi tro BnJIaAy RoMtrO11eETOS g o6-

rqee rrBJryqerr" ooooo BffO A, Aaer ocEoBa,tre lrpeAtroJrararb' qto rrasurrft
ItOMtro11e11T CUCTSM6I - Aprlrir rtrragT trJIu cBepx1uragT. ?ImercqueCx gau-

IIbIe o paCEpeAeJIeIII4[ sHepII{I{ B Ctreltrpe aees4rr a y.rrtpa{roiletosofi o6ila-

orra l2CI uoiarxesur BJrrrrrrr[eM BtrByaJrrrroro crryrr{r4na, u troaroMy rrx trctroJlb-

goBaHI4e Ee trpe[,oTaBrrirocb BoSMo]nEbrM. .---6 
Sg". 

-ilpuuiiroe 
B,aqo,,tre MeffiBBeBAEoro trorJloqoruw'. Av :0n,12 ,o\e-

.EeHo KaK CpeAHee oo-gurrur* Herers n @urqlnepaJlb[a AJIE paooToffnras 6offi-
me 200 f,n, rar nan BIIaqeEtre TpI[roEoMeTpuqeCHoIO uapaJIJIaItCa Jh :

--0",003 or""oq.ro 6otimoft omi6nofr. Peiyllrar cotrocraBJlenrs sa6lro-

,qaeMolo tr BbrrrtrcJreHHoro cllenrpoB troKaBaE Ea puc. 3 4;ra noru6uraqru
,M2,5 II-III + Bg V. PacrpegeJre,tre aEeprtrE B .'trertrpe rJlaBlroro ItoMIIo-

HeETa BBsTo TaI(I(M,I(e, HaIt u B CtreRTpe ABSAArI F P"g. 3an'retgrie paCXO)fiAe-

;EII.E B OII9I(TpaJIbIIrrx paftOuax, 1Ae paOIIoJIo)I(eEbI TOJIOBrI II6JIOO oRtrOI[

TtrTaHa, BOBMOTT(Eo'guloT y*ut"ur'rena6onee BErcoftyro' qeM-y p P'q' TeMtrepa-
.rypy rJraBrroro *o*Io"enra 6 Sge n reuerue [eptroAa ua6;rro^4euufi' Paoxoxt-

,AeEI{fi B oqennax 6reona u qaeta, trpuBo4uMbrx s ra6il' 2, t'o-vwgtMoM};
peailbEbI tr BbrSBalrbl {rauuecxoft IIepoMeEIIoCTbIO TJIaBEOI'O ItOMtrOEeETa'

Z7-ters.ee rr*rarr" op6r,rranrnoro o"prbgu trB HaraJlora Earresa [2], a rarxe
.ero BaMeqaEtre o SObofox(I{oo{ atruoO{epnOM saTMeEIlE. Broporo ROMUOHeHTa

s 1949 r. AaroT ocHoBaHUe AJr.fi 6Oree BEtrMaTeJIbEOTO trsyrleElrfi CrrcreMbr

's 1980-1981 rr' 
)crofrHfrfi 6onrme31 Cyg. Oqenna Dlelr(sBeaArroro trorJroqeutr'fi ,4JI'E -pa(

200 rn, ioryr.r*ur;;p;{;;, Herer'a (Au-iO"l2) u 4prrqmeparnsa.(lv2
> O":72), Ee trportrBoperlfir otrpeAeJlelrHo,y XepqeroM u Illuu4rom [31] aua-

'A;r;-tr*:W[i, ,iorop,e, T o-nrgruony, 6nT a'to H r'Icrr{I{EoMy' Tan na*'
rO,qo6no ( Aur, BBeBAa fiBfifierOfl BarMeIIHo-IIepelrernOE, ro, IIctrOJIbByfi BHa-

;;;;; ;"y6ur' nrunuuynaon B pa'Ebrx fiyrrax tro Aarr,brM k;rrgernepua
;Iz;;r;;6"rlszj, Molr(Ho EeBaBtrctrMo oqe'urb ctr-eltrpaJrbrrnft xraco rras-
:Eoro KoMrroEerrra. iflpr"oRrrrre n o6aope Boqyna [24] Oqeuxu ctreRrpa rJraB-

Eoro r(oMrroEegra: irr-K2 Ib ao K4 I.) Ha puc. 6 tronaaarro cpeAlree pactrpe-

.AeJrerruo. allepfllfi B Orre$Tpe-BBesALr 31 Cyg, ucrpaBrleEEoe 3a Me?fi3Be3[Eoe

trorJroqeEtre trpu Av : 0"?L2.llpeortrRaMtr orMeqeEbl roqltl4 B ctreHrpe filaB-
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Puc. 6. Pacrpe4e;renue sueprr.rr.r B crierrpe Bt Cyg

L
,E

+
\l-

J,flt 4trt "LfJl OlAA /A/ H
l

Pnc. 7. Pacrrpe4etenr.re srreprr.rrr B crrerrpe 82 Cyg

HoIo I{oMrIo}reHTa, BblstrlcJleHHbIe LrB IJry6I4II I\{r{HI,Il\ryxtoB rro AarrrrBrnr yBr{o-
rroJrocEofi $ororterprzu Arr.s BarMeHturtr 7967-7962 rr., Harrecerrrrrre c yqeror{
ml{prlrrbr r{cfioJrbs0BaBrrrrrxc.fi rfunr,r.pon. Ftan nlrguo ]r3 pr{cyHHa, pacfipeAe-
JreHr{e 3I{eprr{u B cneHrpe rJraBHoro Hoxrror.re}rra cr,rcrerrbr 31 Cyg lrotrino
rlellfloxo fipeAcraBr{rr, HprrBofi AJr.rr BBeBAbr B Ara Hrracca I{3 Ib. peeynr,rar co-
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-trocTaBJrerrr4s Ha6[roAaer{oro u BbrrrIrIcJIeHHoro AJI.[ r(orI6lrHallrrr{ I(3 Ib + B3 V
.ctrer(rpoB rlor(a3alr Ha p!Ic. 3. Blurxafiruee oll{rIAae}Ioe sarMeur{e pauueft
BBeBAhr B cl{crerie 6y4er n 19Bl r.- 

dZ Cyg.'. Sneaga ranirre .rrBJrflercfl Barl{eHrro-repelreu^u.or,1, oAHaHo Barlle-

"r" 
,r..roirroe. Oupe4eJrerruoe Xepqerou r.r Illnu4rou [31] no flonpacHerrurc

co6eAHlrx BBSBA B IIJIon{aAKe AL{aN{erpoN{ nfirb lpaAycoB 3}Iaqelltre Ay : 0ry-4

Bal{eT}ro BIJIIIS, qell I,IB oIIpeAeJIeIlHlIx IIo rpa{lrHalr Hexe,rr (,4v : 0ry13)

ra (Dlrtr{inepaJlbla (A, : 0'ry12). I4ar,tepeulrg, BLIIoJIHeI{nr,re ,(oepru L {P:
i33] s RaneHofi y;rs'rparpr,ronero3oft o6.;racru ctrel(rpa 1ra cnyrgl{Ite OAO-2
(nlrcnonclrlrcltufr ancleplrrtetlr'), nor(aBaJrII, qro-cuenrll cucrerrr,r 

-32-Cyg 
n atofi

o6nacru Becr,rIA noxortt IIa cflel(rp sBeBAbI 57 CSrg HJIaCca 85 V. ,(n.a npuun-
roro BrIaqeHvn Ay:0,?35 pacnpeAeJleHlle oHepIlItI B ctreKrpe 32 Cyg troHa-

BaHo rra pvc. 7. Itpecrrrxalrl orlreqeubl ToqHIr? Br,IauIcJreHIrr,Ie rro AaHHbrNl
yanouo;rocnoii tlrotorre'lprrrr I[oxancena Lr Ap. [34] grs sarrreHl4fi 1962 v'

" tgOS rr. I{an BrrArro r,rB pr{cy}rxa, r{oiliuo rIplIILrITb, qro cneltrpalr,r.rr,rli l{Jraco

rJlaBrroro Hol,rloHorrra clrcrer{r,r I(5 Ii. I{e6r,rron uB,lryqelrlra B Koporr(oBoJrlro--

ror,l o6lac:u{ rroirier 6r,r,rr, o6tscr{eH IrerloJrur,rrl 9r(pa[LlpoBaHr{er{ BTop[tIHoI4

BBeBAr,r Bo Bpe,\rfl Barrrerrr[fl. Peaylr,r:ar corocraBJrelurn rra6.lroAae]Ioro rr Bbr-
rrucreruoro crer(rpoB 4.na rtou6irlaql{lr i(5 II + Bq V (cn.iroruuafl JIIIHI'IS)

tr A.tT-fr nonr6unaqltn I(5 II + 85 V ror(a:aH lra plIc. 3. ilplrrurrrafl Bo BHI{rra-

r{rrre Aarrr{Lre BI{gaTNIoc(tepur,rx r.ra6lroqenuli, no-nll4nl\'Ior{y, cJreAyer cql{taTb
6onee peanr,rroli no'u6ltlraqlrlo l(5 II -l- 85 V.

0 Cup. Becsrra o6oc.ros.renu.roe r3yqeHne arofi rpoitnoli clrcrer'Ir,r ilpeA-
opri,rrro Ssarrco,rt u cDenere,\i [3]. Ilonyqg{qi+.I,IMrr !I3 allaJrr{aa .rrurlefiqa-

roro cleKrpa rr ro pesy.rrbTararr u BV RI J l(Z-Sorouerpun cnenrpanr,nlrft
*rnr. 

"rr"rdro, 
K0 If-III + BS V. Tpernft nonuoReur, rro-BI{AI{MoMy, G-

napJrr.r11. Pesyns'rar coilocraBJrer{r{.fl ua6tro4aeuoro I{ BLIqI{cireHI'Ioro AiIfi
xoil6nrlaqu, i<O tt + BB V creltrpoB tror(a3alr rra prrc. 3. Pacupe4eJrelrrre

or{eptrrlr u 4aneHofi ylrrpa$r,IO;rerOsoft O6laCrn, [OilyqeHIIOe Ha CtryTI{IlRe

TD_l (S 2-68), saryraHo usryqeIIueM pactroJroiHer{Hor{ psAoN{ sBesAbI I{

troaTor[y AJIfi aHaJIlISa IIe IICI1O"TILBOBaJ]OCb'

q p'eg.' 3ga.rer.r[e rplrtoHo]rerpr,rqec1oro, naparranc& ftrr : 0i010 naxto
tro Aarrrrbrl{ BaH Ae Itauna u Ilarrnenepa [71. Ilpuuataa cpeAtrfl.rr BeJ]rrql'rra

Me)fiBBeBAHoIo [oIJIoIqeHlIfl B l]llsyaJllrlloft o6nacrn Av : 0?12 onp-eUeJlena

c arr,rrr BHaqeHueNr rrapaJrJrar(ca no ipafurau Hexer.s (Av :0ry11) u @urqtxe-
paJlb/{a (Au : 0ry12). Peay,;rrtat colocraBJleulr.a ua6,nroAaeMolo I1 BbIqI{cJIe]I-

rroro cre1rpoB [rr.E nou6nriaq1rfi G8 III + F2 IV n GB II + F2 III roIta3au
rra puc. 3. Itar tronaBbrBaer cpaBrreurre Br,rquclreuHoro cneKrpocHotrI{qecHoro
trallaJl,tTar1ga C TpIIIoIION[erprreCnrot,6Olee peaJlb]Ia, tro-BIIAIIMoI{y. :to"t6v'
Harrr{.g GB II + F2 III.

3. 06cpx4errlre peayJrbraroB

onpeqe.neuune cuenrpo{oroMerpuqecHrrl\{ ryreM c^trertrpaJIbIIbIe ylaa,t
IIcCJIeAoBaBmlIxcfI 4noftunix cLIcTeM cyM^rl{poBaHu n t0-r:i rtoJlollfie ta6'l' 'l'
Tosutofru ilplIBoAI{NIbIx oqeHolt, [o-BIIAIrNIoNry, He. xyxte 1"-2 clefirpaJlb-
rrbrx IrOAI(JIaCCOB, HaH nlr4nO IIB paCCI{OTpeIII4fl ta6nuqrr, paBIIOCTb B CtreI(T-

paJIbIIbIx KJlaccax KoMtroHeIIroB, noJIyqeHEbIx I[3 aIIaJII{aa Cuert:rpo{.orouer-
pUqeCHLIx AaI{IIbIx, TaIt }He I{aH I{ trpl{ [CtroJIbBoBatrI{II MI'IoloqBeTHofi 69f9-
uerpn, (7-n Ho,noHra la6nraqr,r), 6o;l1r,ure, qe1{ ilO;ryqegHa.fl I{B 1,rsyrleuI,rfl JII{IIeu-
qaroro ctrel(rpa.,[,lr cnyuafi MHolol{Betnoft ruupoxouonocnofi {orouerplrr
aror {aH, Earlr 15l' of.rnciwt reM, qro IIpI{ I(Jlaccu{rHaqnu ro fl}Ifiefisarorry
ctreHrpy I{B-Ba rl3JlyqeHlrfi Bropuqgo1o nbuuor1euta rly6[Hbr JII'IHrIft, rlo I(o-

TOpLTN{ trporlSBoArrTc.E HJracclr(br{Haqrr.E, saMbrBarorcff, u IlosTOMy IJIaBIIOMy

Itol(troHer.Iry trpl,Irrl4cbrBaer6fl Aolree pagl{uft CtrenrpaJIbrlblft HJIaco. I(racClr-

$nHaqua C noNIoqbIO cuentpoSotOMeTpItqeCHI{x AaIIIIIix I{Meer trepeA N{HoI'o-

qae,ruofi sororrerpneft ro upeuuyqecrBo, qro rroMr{Mo o6qero xoAa pacrpe-

AeJIeIII{E SHepII{I4 B Ctrel(Tpax KOIItrOHeIITOB IIOtrOJIbSyIOTOfl II ouel(TpaJILIILIe

oco6euHocrl{: rloJroclr n 6nen4r,r runuft.
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u^ilsp
Prc' 8, floroxtesr're rtoMtro,e*ToB gnoiinnx crdcreM ,ra AlrarpaMMe cle*rp-cBerr{Mocrr}

Pas,octr Blt,yaJrblrbrx aBeBArrbrx BeJIr{qr{H r(oMrro'errroB, otrpeAeJre,rra.E uB,COOTEOItrEHTE I{X BITJIA,qOT N O6qEE I,IBilYITEEEE CIICTEMrI B AJIIIHE ;"ffi; 55BO A;floBBoilfier oIIeEI'rrb c ltctroJlbaoBalrr(eM cpeArrr.rx a6corrornrrx BeJruqu, AfiEBBeBA rJraBuoft rocre4oBarerrBuocm zs cr-ogH" r'o;;;;a;-irgr ,u|;"; #;:qEEI4,g A6CONTOTUUX UtAYA.rrrbIX BETUqtaII TJIABHI,IX IIOMtrOEEIITOB trOBAEETO' '

crrer(rpaJrbEoro n.nacca z oop"4arrri ctrer(rpocHotrr{qecHue trapailJraHcbHTsrrccJreAyeMbrx BB.'A. Brrsrciles,bre rar(uM O6faaou 
". "p*"ranir s 13_fi ro]JroEne ra6n. l, Pacxom4entr.fi c rprmoHoMerpuqecfirMn trapan,raftcaur 60rr_me, ueilroi006, no-au4r'rMoMy, BBIBBaITbT naH rleroquocrbro rrptr11.srbrx cpeArrr,rx

AaEEr,Ix roruru6a [19], ran-z reM, qro gor ru"ig-i F.", 1r'e." u 11 pegcre-
Ayer BToptrqEoMy ltoMtroEoEry utriunrca:ra ooJrbrrryrc ceeruMoos.' Orterulrtrotryrrro, qro B aroM crryqae {jrfi ? per 6y4yr rra6nroaarucil;;;;;, ;#;:neEu'E B BaHyyMlrou y;rrrpa$rorere Me?fiAy ua6.rro4aerubrM r BbrsucJreE'brMctrer(rpaMtr

_,_ 
Prc. B rr.nrocrplrpyor troJro)r(e'r{e fioMtroEeHToB }rcoJleAoBauuzxcr 4roft-rrBrx ctroreM rra AtrarpaMme lepqmupygra _ peccena; o*"*i'rrrao*ft 

"oft?su"_ 
.EOE CPEAIIEE trOJIO}I{EHIITE BBESA I-V rtrrACCOB CBETUMOCTU BBflTO trO AAEEbIMromru6a tlg]. 

vvv! vDvr*vruvr4 bi

I{crorrayr BEaqeHtr.E cpeArrux AJr.E Aa,}roro ctrer(rpaJrbEoro xnacca a{-<senrunnrrx reMtreDaryp 
" 

-ooior..i'rr.cfirrx 
trotrpaBon tra ra6nuq @rayapa[35], nroxso nouuirarucfi cAeJrar'b rpy6yro oqeE*y Macc noMtro,e'roB c tro-Moqbrc EBo,rroqrouubrx rpeft oB, paccunriuunx II6Luo; tgoi ;r"-rr.ri r".Ji_EeqEbrrr coAep)fiaEEeM- Tfi)I{eJIhIX aJre}IeHTOB, a raltff(e TpeI(Oq orHoxa- uflasuscxoro fltn Z: 0,03 v2:g,[['b?]. H; lru'frffil, 'o,o'_rror*o*y, 

cJre_AYET C,UTAT' BtrOJIIIE trPTEMIIEM'IMU. [ilfi I(CCJIEAOBAB,,trXCfi BBEBA. O"P'I,..JIEIIEbIE TAfiUM O6PAAOrrt CPE,q,ttrE Bt'AqEH,n.S MACC ITOMtrOIIEIITOB, B'IPA,,{EIIH'IEB eAtrEtrqax consosnofr Maccbr, rrprrBeAerrbr n 74_ft, is_fi-*;oERax ra6r. 1.Paaynreercr, sTn-' oqe,nr{ o"a"i'"pl6"r}He,EBre, ra* HaR o,,tr or.Eroqe'br,Bo-IrepBbrx, oruz6xarrau B trpuEfirhri cuenrpa;rBHhrx r(Jraccax u coorBercrByro-qlrx uM cpeAutrx TeMrreparypax, Bo_Bropur_1, omn6nu*, ,"*.pooJr.fiqurr cEfi-rbrx c oBoJrroqtroEEbrx rpefioB snaseurftl rtpureprernr ,*-opurrobEoortr Mo_

'r(er 
cJryxtuTbcpaBEerrue co BHaqeE]trfrMvr Macc, otrpeAeJreEEui gra ctrer(rpaJrb_

r8t



Ho-ABofirrbrx BarlrerrFrbrx clrcrerr. It co;riateur4ro, TaHoro poAa AaI{HbIe r{MeloTcfi

Jrr{rub AJrrr rrerbrpex,a r,IccJIeAoBaBrIrlIx^c.rI BBeBA. flplne.nerp1e-n oQlope B}f'o
[38] oqennn ,ru." Ar;'fI;;:(8,0 " 5,q^Q), 3t Cls- (9'2^rr 6'2O)' 32 Cvg (19: u

iO,'oi a raltlrte Ceauco;n, tr tliericneitr [3] a'rs 11Ca1t (4'2 rr 3'7 Q) nol{03lrB&]or

;;;;'"';";,';;";or/r: corrracrre co Brraqerrrrrx,rr, rprrBoAr,rNIrrIrII{ a ra6n. 1, aa

rIcItJIIoqelII{eN[ HeyBepeHrlblx AarrH[rx [Jr'fl 32 Cyg" 
.- - 

tu*"^, o6paslu,'ar{aJrrr, a6collorrr,x cuentpo{o'r'orlerprqec*llx Aa}IHbIx

ArIfl rrepaSperrr{rrbrx nplr o6r,lunr,rx na6;rro4eHIIfX gnofinr,rx 3BeaA nO38OJIfleT

npoBecrr{ cileKTpaJrbnyro rroccrrsunarllrro ux H0IIIIOHeHToB II OIIpeAe[IITr',

B(JraA Kall{Aoro ,r, ,rori n o6qee 
"'ny"e""o 

cr{cre}{Ll' C uolroq'sro ,Tr{x Aa}r-

HLIX ]\{Offi}IO OIIeHUTb CIreHTpocHonl{.IecHr',Ift napaJIJIaI(C CIICTeIIBI I{ IIaCCbI I(Or{-

rrorleHToB. B uenotopux cJlyrla'flx, ecJrII AoTIoJIIIIITeJIbIIo r{rlerorcf AJrfl rlccJre-

il;;;;fi ; ra4r,, a6c o.,uottnl'e cue xtp oc[ ororlerpr{qec*lle AaHH];Ie' il oryqeHHble'

B Baltyylrlrotr yJrbTpasuolere, BosNIOIHIIO TaItilie npoBecTI{ oqeHlty }Iei}i-

sBeSAHOrO trorJroqeHI4.fI.--Grop rny6orio--6ro"ogupt" A' A' Boapuyny' B' B' HuHouory I'I

n. U. ffOporrpournry, npoqllraBlrrr{}I pyl{our{cb Ir cAeJraBrxllrr pflA qeHrrr'rx

;;onu.,^?#: El A. ffirru-.uofi aa coiraBJreHne rporpa*I, o6pa6ornu pau-

;;;;5BI{, f E.tanr,ououoft aa ror{oqb n ni6rro^e*tl{flxrr o6pa6orne"
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.yAI( 524.33 + 524.352
TEJIEBI{3I40HHAfl ooroMETprrf HoBou JTEBEI fl" tgvb r.

(vlb00 Cyg) T(BABT4OAHOBPEMEHHO
B HECI(OJIbT(I4X YIIACTftAX CTIEITTPA

A. H. A6pauenxo, E. II. Ilanrenxo

Tereruar,rous're MEoroqBetnnre ua6rro4eu,s Hosoft Jle6e4x tg75 r. (v1500 cyg)
'6unr,r nnuoruesn ua 0,5-u rerrec*ore qa"o"p.*.o";; ,.p* ;;;;;;;r*rpa JreroM 197g r.
rlolyueurrnpusble 6fiecnaHosofteqBeroBlrxcr{creMax,6rraarzxn.Bur,cipelrerurfnpaa-
peme*rreM l.-2 rrrns. (nu.: t4T6; frn: 1573). oguonpeueunocrb perrrcrpaqtrrr u,re,cr4B-
socrtr trsnyqeuug Hogofi n o6oux yuactnax'ctrexTpa riosnoafina o6aapyxr,rs BaBrrcuMocrb
troRaBareJr.E qBera sBesAhr B - V or ee 6recna: BBeBAa CraEoBr,rrcfl 60ree rory60ft upz yae-
JtrseIIIiItr ee .Epaocrrr. 'IzlrgmnAyanbubrc nprlBtle 6necna s o6fiacru B uueror-66r"*y, 

-u*-
uu4rygy,l qeM fipuBbre, rronyuerunre r 7. oguaro cpeAnue Kpr{Bbre B av,.ro"rpo"r**a ,o
ua6urogeruau, trofiyse*EbrM B reqe*ue g cyt, cxogunr *.*ny co6oft. cpe4ur,re npurne 6aec-
na urueroi actrMMerpr{ro, 66urmyro B ,,epB.r,q,oM MaRCrrMyMe, seM Bo 

"Opr*ro*. 
n;;;";;;-

.[eEa IIoryqeEEa.E paEee saBrrctrMocrb aMtrJrtrryAhr snyrryaquft 
"p*oaa, 

sBeAAbr Or saarr6-saconoro treprroAa: s o6e[x o6n.ac^r.sx cuexrpa {ny*ryrqr, *^r.&*aJr6,br B.(paaax 0,g-,0,1 u uunzuaJrrrlr B $aaax 0,5-d,6.

THE MULTICOLOURI SIMULTANEOUS TV-PHOTOMETRY OF NOYA CYGNI1975 (Y1500 cvg) IN soME SPECTRAL REGIoNS, by A. N. Abrarnr"t", n'.'i.'p)*
'lenln - The multicolour TV-observations of Nova dvgni l9z5 lvlrroo cyg) were madeon-0,5-meter telescopel simul[aneously in three spectrai regions io'ro**.r Ig7g. B and7 light, curves were obtained with time resoluti oi t_z *ii trr, ] 

-t+Ta; 
nu: lsry+

r[ has been found, that the coror index of q star depends on its brightness, i. e. thestar becomes more blue with th-e increase of brigitness. The individu"ia rignt curves have
'amplitucle more then 7 ones. Mean curves obtained in B and lz are similu.ibot; th. ury*-,metry of both curves is more expressed in a primary maximum. Tn, iGrrtlh"rtortioo. 

"re'oaximal at phase.0,9-0,1 aad areminimar at, phase 0,5-0,6 bothjn B and,v flters.
Mnoroqaernaa' {orouerptrfi acrpo*oMurrec*r4rx o6rexros o6rrsuo BeAeroffa pa,iluq,brx yqacr*ax ctrenrpa trocJreAoBareJrb,o. Irr uecraq"r;;;;;;o6rerros c 6rrcrprrml*areneri.rur 6.necxa, Horla BaMer,oe uBMeEeEze Ep_

T:::11:Tgr trpotrcxoAtrrb Ba Aecnrnr{ .r*lirrr 
-ffi;;il;;, 

ranoft d,roco6
'EaoJrroAeEtrIu frBtrfl.ercfi. EecoBepmeErrbrM, rax r(a6 Eo uoasbil.*e, orrarrru ,u
'BOtrPOO O tOM' S naxoft Mepo oAEoBp_eMerrrrbr traMeEeHr.E 6recra B paBirurrEbrx
Srracrnax otrruqeofioro Ararragorra. Xaparrep rarofi 6rrcrpoft 

".d#;";;;;.Morfier 6rr* rcraxreg u,Meuerrre* cociorn[s aeMuoft arrrroc{epfi-;;-"fi;
aaotroEupoBaEu.E B pasHbrx yqacrnax ctrefirpa. Hporvre roxo, ,,ptr Koporr(trx.axctroauqtrfx (xapanrepuErx trpfi r{ctroJrbaoBauurr reJreBurrorrrot ;;;il11;ja cnyqae qaorbrx nepexoAoB or o4noft ctrer(rpaJrb'.ot oOrucr, 

"u6;;;qil#'a Rpyroft B,au,nrerb'o Boapaoraror oor"pr_ ra6rraareorro"o BpeMeEu.B }tprrucnoft acrpo{rarrec*od oo..prurop"" eu ccc-fp'uif 
"ooru* 

yorpoft-
'oTBO, trosBoJr.Eroqee Becrtr TeJreBUarorntyi {ororuerpuro 

"r"-rg 
oArroBpeMeEEOt 2-4 yqacr*ax cudxrpa. Hrxre o"".i"r trpurrq,trbr pa6orrr amraparypbr,'a rar(,Ite fiofiyqeHllbre c ee troMoqbro peaynsrarrr'ua6nio4ennft Hos:oft " he],6em.7975 *

I. Armaparypa
Pa6ora ycrpoficrua AJIE ltBaar(o4EoBpeMeurrrrx ua6,rro4esuft s nbcnonrnuxyrracrltax.ctreftrpa o...*"o_r:_Tg-Ia 6rrcrpoft cMe,e cnero{r.r,nrrp;;;.;;'b";;;

'HaroAoM uope4aroqeft rpy6fiz o oAuonperrrennrrrrr cueqeuze*, aJreftrpoEEoro
'uao6pameun n v.ccrre*veMoro troJr.E aaea4. A;';;;r;-H;;;;""crpytrpoBa,a.ctrsquaJrb,afi ryperrb 6rrcrpoft cMe,br cnero$unirpo" 1i-Bccj-"-'li"p"uJ"?.]urrfr^ ero 6.non uo4yJr"sropa.

uABur oJrenrpouuoro zao6pantenna trpouaBoAtrTc.E tro trpuuqr{[y, fr.c_ .

I,OJI'BOBAB,,EMYCfi PAUEE AJI.E UOCJIEAO-BAIItrfi IIYJI'CMPYIOqEX 
"6;;;;;; P;;-'unx .{aaax uaMesesu.E zx' 6recna 

-[rli 
".o" uo 6onau naMepbr aJreftrpo,Eo-
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ourrqecroro rpe06pasoBareJrfl trepeAaloqeft rpy6HLr, Ha ygacrne Melr(Ay

{ororarogoM I4 aKpaHoM, ycraHoBrrrr, ornJloHflroque r(aryml(}I (puc. t, a'1

ra trpotrycnar], no Hr,rM trepr{ogz.recxraft rol( (jrytreusaroft {opuu (puo. 7,6),
ro aJrenrporrurre uao6paxerius o6tenron, trpoenrl{pyeMrle Ha {oronarog, 6ygyr
cHaunoo6paauo fiepeMeqarr,c.ff Ha paccroflHl{r, trpotropq}IonaJlbuble Braqe-
HtrEM EToro rolta. Ito;re6auus cryleHqaroft {opnan or,rpa6aruraalorc.E MoAy-
Jr.flropoM, yrrpaBJr.fieMuu TECC ranr{}r o6paaou, qro trpoxomAelrIrlo Aanlroro
{unrrpa nepeA {oronarogoM coorBercrByer crporo otrpeAeJle}rra.ff crytreub-
na rona tr, cJleAoBareJrbHo, onpeAeJleul{oe troJro}fieuue uao6pameuus o6tenra

l['
l,c

Ea ar(paue I(IIHecI(otra. flpra 4ocrarouno 6ucrpofi _cueue cneto{llnltpoB IIso-
6pameurr o6teHros B paBIIbIx yqacrltax crenr:pa 6y4yt BtrAEbI oAEoBpeMeEIro

(fiuc,2), a r(oJrtrqecrBo arreprtrrr B Ka)fiAoM r{B artrx uao6paxeuzft 6y4er npo-
tropqr{orraJrbgo axctro3uqufi, onpeAer.seuofi AJIETeJIbEocrbro crytreurr(tr Tona.

-TECC 
Cocronr IlBoraropa lI poropa. B potope uMelorcfiqerb^Ipe IEeBAa AJIfl

ycrauoBr(tr caero{unrrpoB c MaKczMaJIbErlu paarnrepou 80 X 80 um; Ea HeM

ygperrJrerrbr rax)r(e AeraJrrr corJracoBautrfi Eaqara trpoxolr(AeElrE Aalrlroro {uns-
tpa uepel SOronato4oM O troJlo1r(enuervr uao6pall(e6n.E o6renta Ha OI(paHe l(tr-
,n'ecnoou.'Ha ctatope Rpelltrrc.E Morop lil.a BpaqeEu* poropa (co cnopoctrro
!50 o6luLuu), a rarire cMorrrr.rpoBano ycrpofiCrBo, ytrpaBJrfiroqee pa6oto9 uo-

ftylaropa u' o6ecueq[Baloqee ]I(ecrl(ylo cBflBb Me]I(Ay trctroJlbByeMuu {unl-
TpoM I,I trOJroE(eEuervr o6tenra Ea 3r(paHe.^ B aasucrMocrlr ,; ;;;;;tAbr rol1i B ornrlogffroq,ux r(arymftax, Berruql'IHa

I{oroporo'4rcrperuoft yctanonnofi pe1yJltrpyercs s 61ore MoAyilflropa' oAB^lIr

rru# *on a, '6"r*u llauum (na gea-rpr- guartterpa uao6parmeunfri pg.c-. 2)l
r 6otrsmuu, RorAa qacrb troJl.fi, BbIAeJIfieMar 4uafparruoft y BxoAHoIo {oJo-
ItarOAa, CMetqaeTgfi ua Csofi AI[aMeTp. .B uepeOm Oilyrlae cMeqeuue y4o6uO

IeJrarb B oAlry crpoqxy - tro oAHoft ttbop4unare, a Bo BropoM - tro AByM'
BItJIIOqtrB BTOpyIO trapy OTKJIOIIfiIOqEX ItaTyIneH tr trepeHilloql[B coorBer-
crByroqliM offiaprvr *opyorrop. Mannft o4ilry sBeBA yAo6en n o6pa6orrei
tr trpu rreM AJrfl paaubrx raio6palxenraft og,noro rlt roro xte o6len:ra trpaHT}tqecRa

Ee cr(a3blBaercfl omrr6Ka lro4ff' Ognaro oH trprlroAerr roJIbKo trptr cpaBEtrTeJIb-'

Ho .fipr(ux BBeBAax - lo 15,0-16T0 rax naH er.o trpEMeEeHre BJIeqoT 3a

co6oft yxy[Illegue Kogrpacra raao6paxeullft aneag 3a_ c3er oy.1fMtrpoBaEufi cBo-

ToBbIx oorono, or Soua .ne6a s lrs6paunrrx gnr ra6;rropeulrft yuacrxax CtreI(T-

pa. C4nur r,rao6pamenufi Ha AuaMerp ua6nrogaeMoro rroJr.fi .JIEmerr aroro lre*

AOCTaTI(a, HO B ABa -pa3a yMeHBmaeT ero MaI(cuMaJIbHO BOBMO)I(EbIU yr*
yrosofi pasMep ra rpe6yer yuera maHpoouu6on paBHbrx yqaornoB troJl.fi.

B TECC neo6xo4rauo trprrMerrflrb crporo rrJlocHotrapaJlJleJlbHbre cBoro-

{nnrrprr, uuaqe trprl I4x 'Bparqeul{tr uao6parxeuufl sBeBA 6yAyT paaMbrrbr''

0orr'pa6orbr IroR;BaJr, ur6 neoapaJrJleJl6lroorb troBepxuocreft {unrrpoB Ho

,4oJrlr(Ea trpeBr,rmarb 0,008 urrr B upeAeJlax hx pa6ouero yqacrna''' 
MuorortBergafi Sotorraerpur c uolroqlro TECC ue O6saaterrno AoJIx(Ha

BecTIIcb B qeTblpex yqacTl(ax c[enTpa. flyreU secJro]r(EBlx ueperllouenr'rft
MOII(EO ueOr, ,tu'6orcAenl,Ie B AByx I4JM Tpex crero{urrrpax. Mox(Ho TaIuItO

ocyqecrBJlffrb cyMMI,IpOBaHIIe CBera, uocTyllaloqero oT AByx OAUIIaHOBEIX OBe-

ro{u.nrrpon, B oArroM reresireuoruou nao6pa}fieurrr/t.^IIpu 
apaqeErrr4 poropa TBCC HoiluqecrBo cserosofi oHepl.lrn, npo[ycRae-

uoe. gauurrlt cnero$uJlbrpoM, saBIICtrT OT AJII(TSJI6EOCTI{ erg trpoxg}I(Aeuufl
oup"g' {otonatogo*' Ilo'io*y , eatrur pasEr'r[a B ,rpfiocrgx trso6parxeuufi' uo-
lyuaenux B paBHbix yxracTr(ax ctrer(rpa, oJrumnoM BeJIUIta (Otuomenue .ffplto-

r84

'Z

Prrc. 1. Pacrto,ttoxtcurae orxJrorrflrcillI,Ix.
(aryrrrex rra nepegarorqcrt rpy6ne
rr SrIIopLr TOKOB B Hr.IX

d - nepeaHflfl qacrb nepeAalorqeft rpy6rilt:
J - rlroroHaroA gJIerirpoHHo-orITr'IqecHoro npe--

o6paaonaT'e;rR,
2 - orHJlollfiIolqrre l{aTyrXlitr;
6 - arrropbr rol{oB B orHJrollfiIorl[x l{aryrlr-

xax Ha qerbrpe SHatIeII[fi B HaE(AOM,

IIcpIIoAe



'creii 60.nrure 2-3) , na cnero{ujrrrpbr ycrarraBJrrrBarorc.s cueqrraJrbHbre Ha-
'[,'6poBaHr'r6re 4natfparur,r, orparrr{rrr{Baioqlre AJrrrrry nx pa60uux y;;;r,;;B COOrBerorBr{r{ c -flpnocrr)ro r,rso6pa;rieru4.s B AarrHoll {rrirpe. ero" ruo6rol
Ar{rro' raK HaH roqr'rocrr, (rorouerpr,rn cra6rrx 3Be3A, piCrororr*arrHbrx p.flAor{c flpr(I{rIrI, cHpl}r{aeTc.a.

Qfirqne xapaHTepr.rcrLrr(rr re.lresnauou.,ofi anlaparypr;r, rpr{rreH.rrs,uefrc.Eup,r na6nroAeHrr.fix, 6srnlr c.rre4yrorqr{n{rr. {acrora.ri*n"J*'puri*pr*r, 25 i;;rr{c"rro cr}lo* 572 tptr nocrporrrrorr pa,Jro}r{e,rrr. .iuJ.iio- ;;pr" r{ KaApoB rre

m
'Ptrc. 2. Ilpiruep r,rao6pa:
B irerr,rpex yqacrnax 

""iilr}tii#i"'r 
3Be3A npr't na6nrogc,r,Ix B oAlror{ Qrz) r.r o4nonpeueuno

'o - , - r,rao6paxenr,re gBesAbr coorBercrBerrHo B trepBoM - qerBeproM yqaca^ax cner(rpa

cuExpoHlrsoBaHbr, sro o6ecuesrrBaJro troJryqeH[e 6eccrpounoro pacrpa Fpr{ *o-roperucrparu[Ir c reJreBrrBrroHHoro aHpaHa B cryqae zrre"paqr,,a'{orooo6n_
1:_EegHoJrbr(r4x AecfirnoB reJreBrr3rroHrrr,rx_ crruM_r(o_B. B uepe4aroq& *a*ep"rrctroJrBBOBaJrCfi aHaJror trepeAaroqeft rpy6xr JrU-217 

" 
,ad*orrrrnr cuoco66ucqurbrBauu.fi trorerrqr{aJrbgoro ._perse6a Mumeurr [21. Terrrueparypa .o6,raorr

.H1T^.:i_r::t_:y: ua 6rro4erurft u o44ep mraB arr acb p aauoft o*,i"o ? f : C I i ;-S I'\r',oropefncrparln.E TeJreBr(sroHrroro nso6paxenlra opo*o4rraru ru {ilro-.ureur(y rrna ItH-2
2. Ha6uro4en:arr a ux o6pa6orna.

Hosas Jle6ers lg75 r, na6nroganacr 80.05, tz.ol,6-13.07 {9zB r. B mE-
Bor(otroJrocEoft rbororrerprauecnot or(creMe UBVR,u' *"rranoBoM TeJrecftotreMTM-500 ItAo: osuaito ., ;;;r;-;?oou*r* trouroqe,r,reM oBera Merrrr-.:i g*=: 

^ 
ysrp a{r,ron eros oft o6r acrr,r ctrer(rp a u {ru rrp-Ji- 

", 
oOp a*.r," H;-BOU trpar(rrrqecftI( se 6rrnra Br,rnubr. 3a 30.r-ua60rneg# 6rr.ro uo;ryuego or(oJro'850 onnlrnos o6racrr Hoaoft'" ,p**"rrru paapim*";;"] uwr 2 nrrn. HaKar(AoM {orocnuun.e ycpeArr.flrrocb onorro 50 ,;;;;o"ii" 

"unpoB, 
qro tro'-'BoJrfier roBopuTb o6 04n.orpeMerrHocrr4 ua6rrogenrat r paaurrx yqacrfiax ctreHT_pa. Ha6;rroAe,tra Houoft ieorcu ,,o otrfica,Hoft rrrme MeroArlne co cABtrroMrroJlfi rra HecnoJrbr(o AtraMerpoB_uao6pameurafi anea4 (cu. puc. Z) : -*-'--

,(ilx ,rccre4osaur{.8 6necxa Houoi'" ee onpecrrrocrn 6wtta otrpeAoJrerrbr Be-'ilr4qtrEbr B n v 13 anea4 BropuqHbrx crtrAgproB tryreM {ororuerprauec*oro.cpaB'eEr{.' rrx co BBeBAaur,r cxourerr" NGC ?gb-t41. H";;;, fr.yr"rrr" B aroM
if:yrof;r-_::11f^lto" BBeBA B crrcreMe R pra ry*"o"oTriouroru npxocreft'\'14-I'6"") na6rrogeuu.a Hosoft s oroft 

"*creone 
ue"o6pa6a&aa"".""-np"""rn"o6nacrr Hoaoft H cr(orrJre,trro trpoBoAtrJracb ABa-rpr.r paBa B reqeHr{e ,,eorzuoueft, roq,o B roM )fie pe)fitrMe pioor* ,.r.rilrr#rot'J.iu"or*rr, qro tr npuua6nro,qenrarx Honoft, ni npu*epr.o oArru*ouou o neft a6rrrro* paccrofirrtru..@ororrrerpra.E BB.BA cnoureulzs , ta ,r"ra B or(pecrrrocrz Hosoft 6rr,ra upoae-

Ig11 "u tuunpo{oronrerpe M@-2. Eu,ra rar(}fie trpoBe.Aerra soro*.rpr.rToi.a-"trpoBepna oArropoArrocrn {ona Bonpyr sBesAbr cpa-nueuna 
" ii;;;;,-;;;;;;lonaBaila, .rro ero HepaBx_oMepHocTb ,ru operr*-aet l_2%.ttapra ofipecr*ocr,' Hosoft co BB.BAaM,' Brop[q,oro cra'Aapra trp,Be-

AeHa Ea puc. 3. Sneasn c rroMepaMrr t v.'2 ucrii;;;;-;;;;r; pfi6; rtf F;-EyJrbrarbr trpr'rBfi8fir anea4 .cparneurrr H cnorrJrerrrrro NGC dag ;pr;.A;;u ra6'rrrqe, rAe B rrepB.* Cror-6qe AaH rroMep BBeBAbr COrJracHo puc. 3, BO BrO-poM tr TpeTBeM - nuearuoc(beprrbro anaseaus orecna eTtrx 3Be3A 7tL3 u. flLyo omu6xauu rm otrpeAeJr"rrt oo *ur* *oru* ua6.nro4euraft-, 4rr"rpu* B u V.cOOTBETCTBEHEO.

o .o o

a.t 
t '

o

);';i'
o

a o
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E.necH Hosofi Ha r(alr{Aol{ releBrT3r,ronHoi\{ cHIIlvIHe orIpeAeJI.rIJIcs I{eToAoI\[

IJrasol\,repHr,rx orleHor( [6] oruocllteJrbHo 3Be3A Bropr{qHoro cralIAapra. AJI,I
otrpeAeJleul{fl roqHoCrII ua6nro4enraft 11a eseeA, 6nuaxnx IIO fipI(oCrII H CpeA]Ie-

,y or.rny Honofi, B HaqecrBe r(oHrporrbEofi 6rrna nu6pana sBeBAa 3. Ee

SBSBAHa.E Berusuua orIeHI{BaJracE Tar(}fie rJraBoil{epHo; SnyHtyaqlll{ srlrx oqe-

EOH iI OIpeAeJIIIJIII ourr,r6ny uauepenraft, CpeAllenBa4paruqHafi BeJIIIqIIHa Ro-

ropofi ordsaracE' panuofi o's : +0ry09 gna Ha6mo4euIaft n {unstpe B v ov :
: --l- 0T0B 4na ua6;rro4enuft e $ra,nr,rpe 7.

HoMep
3BeSAbI [O

pr4c. 3

J

4
5

6

7

B
o

mvlnBrnvmB
HoMep

3BESAIi IIO
puc. 3

In nx

15,37+0,07
15,69+0,03
15,21+0,07
16,00+0,07
15,57+0,06
15,61+0,07
16,32+0,09

1n ln
14,42*0,05
14,93+0,06
4.4,23+0,06
14,27J-0,06
4,81+0,10

15,12+0,05

rn nx

{5,38+0,08
15,20+0,10
13,75+0,07
14,46+0,06
14,9810,08

rn 'tn

1,4,55+0,07
1,4,41.-4-0,07
13,30+0,08
13,83-l-0,05
14,00+0,03
L4,40!0,08

10

1.1

12

L3

L4
t5

IlpoexTuponauue neo6pairerrlrft I-Iosofi Jle6e71n Bo Bce uoqn ua6lroile]c-rtit

B oArro r{ To }r{e uecr:o rfororaroAa, a rar(]I{e ilI&JrLIe yrJIoBr,Ie pa3il{epbr lIccJIe-

gyeuoft rrJroqaAr(r4 asesg (rperb rroJr.fr reJreBI{BI{OIIHOIi CucTeNIbI) nosBOJTUJIII

Ee yquTErBarr, olxl{6Hy rIoJr.fI.

3. flepuog r'ralrenenttr"r 6lecna

Boupoc o cra6r{Jrr,Hocrlr neptro4a lr3r{eHeIIIIfI 6necxa Hoeoft iloxa elqe

oroHqareJrr,Eo He ,oi"""t*. flo gaurrr'rrI [7] sror trepl'roA,^.olleHuBanurnfics

r(an 6Jrlr3nr4ft n rpeu rIacaNI, c cellrfl6pf 1975 r. ro ol(rfl6pl, 1976 r' ylIeI{bIIII{JI-

cnsa2%, a sarern, s L977 f., yBeirr,rarlrJrcrr Ha t%. llat'r'epcou [B] u l(errn [9]

trpr4IUJII,I r( BLrBoAy o cra6urlrsaqr{I{ replroqa 09139617 (c aurycra L977 no

"i"Op" 
fgZS-".i.-H".trn u ltoroyrex irre c.rrrato, [10], 'rto e 1978 r' reprro4

IIpoAoJl}I{aJIBoBI]aoTaTE,,I{ilpIIBoA'ITBoSNIoiI{HyIoeloBeJIlIaIlIlIyBl{ae-
OitdtZ. floaroyjr, ucxoArl IIB Ro3l'IoiTinoli rrecta6lrJrbHocrrr sroro fleplroAa B

1978 r., ono, orrpeqeJr.aJlll ero ua lll{repllaile U-13'07, He BItJTIoqa'r B auaJrlls

nurr""i"':b:.Of ,i D.OO. I{pnrr,re, ,rrrriocrprrpyloqrle uBrIerIeIIIr.fl 6"uecxa n atlr

AaTr,I' IpIIBeAelIbr OTAeJIbHo rr-a plrC' 4'' 
Pauee 6sr;no uonasnlg [11], qro r{BMelrerrue 6;recxa B coceAlrl'rx rpexqaco*

BrJx ur,rHJrax pa3[urrHo r{ [epr{oA cJreAyer yABOllTb. Be.ult.lnHa yABOeHIIOIO

,npr.4o, nafi[eunan ]raNrlr [o nroNreFrTaxl orrrirrnty^ron 6",reCHa B o6Onx rprr'nrt-

pax, o1a3aJracr, pae,oii 0+2794 -F 0+0002. Ona rraxoAnrcfl B corJIaclIII c yABo-

eHr{r,rrr SrraqeHuelt treprroAa flatrepcona r'r lterrna'

4, UIccteaorarrlrfl {;ryntyaquft 6recxa

.L[;nn auanusa BperreHHgrx r,rerleuenr,rii 6;recxa Flosoii B cllcrellax B V v
Or.# ur"raraor,,,$urr,, BCex uH^r{Btrl(yaJrbrrbrx na6lro4er.rr,rit u peaynbrarlr

o6pa6orHu npe4crau.reEt;r B BlrAe rQL{Bbrx IIa puc. 5. To'Irlocrs Ha}I{AOIO CpeA-

Hero Brraqerr, "o"tuuooru 
i0"107*. Paanr'ruu srlanax{r{ uso6pa;neur'r aHa-

qeHr{.g? floJlyserlgr,re B oTAeIrb]IbIe HOTIII. IzIa_ pr'IcyuHa BIlAl{O, qTo cyq,ecTByloT

rar(ue'tfaarinepuoAa, B Koroplrx rlpltocrlr Hosori or r{rrr(Ila T^ulllty.I3t]?p;
treBaer Bllaqr{TeJlbrrrre lISMeIre[I{.rI' Hauplrltep, B r4I{TepBaJIe QaB u'v-r'1
E"dr;;;rpr'B 6rrec. I-Ionofi r{B^relr.flercfi rrorlrr{ Ha oAr{y sBeBAHyIo BeJrr{qllHy'

a n sllnnrp e v - sa 0r,16. Munlrualr,nble lltc I{sIIeHeHIIfl npllxoAflTcfi ua {a-
ay 0,5-0,6

Paeo6LeL[ flepr{oA Hosofi ua 20 OAIIHaItOBbIx r[aaorr'rx lIErepBaJIoB' Tor4a',

ec;rn paa6po. ,pu4oi*-sHunettrrt 6necna I-Iouofi n $lultpax B v V, a ral{irie

troHa3areJr.fl useTa B-7 B Kalr{AoM lI3 ATI'IX sa3Onrtx lIHTepBaJIoB trO BceNI

HoqaM oxapal{repl'rsoBarb g,ucuepelteft sb, sir u fB-v' o6yottosreHrofr HaIt orull6-
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Pr'rc. 3. Itapra or(pecrnocrr,r
V1500 Cyg
lllr0palrr orMorreHr,r BBeBAr,r Broprrq-
HbIX CTarrEapTOB

Puc. 4. l4eueneur.rs 6.uecra
Vl500 Cyg 30.05 rr 12.00 tU80 r.
nQrutrpax B n V

PaBrrep HpyH{rra paacu ouuoric oguo-
ro rruAtrBrrAyaJrbHoro uBNICpefiurr 6Je-
cfia BBeBAbr. Ilpolycx B Ha6rroAe-
Hr.rflx coorBercrBycr (rororpa$npo-
BAHITIO CI{OIIJTCHI{'I

a

. // a2 .o

.7 .//
.. of a '//

'.,, .J.4 
o,r 

/2 o/4

/y'c. --..g/io
6 O. .. o o

./ . ll

m

,rfr o

/46

7tL

7q2

a
/40

./,14

/,t6

r
/42

/46 
)

?2 t,h UT2.7

a Aa 'A t- ooo .c -o.-oo- - x !**.,,o ', -o*- 
,o :q"f },:.t';iil^f,.^.

. .. I o t# o r E-E tr
t. rF 60 s a

..,^.^l^, s ". 
4^*^*".$ 

-" -,urn*;^*t ^{ii* 
_ 

t E r iESgB?o '.o * E

o6[7
oZ
xE.
a./
t/[
ts//
a/Z
t/Jt

04244464810
"Pwc,5. I(pr.mr,re 6;recxa V1500 Cyg, floflyrrerrgbre B r{roJre 1g7B r.
Ifo oclt a6cqucc - {aea fieprroEa P : 0,27gL, [o ocu opArrrrar - BHa.reque 6rec^a..coorBercrByer otuu6He npunegeHHbrx oueHoft orecHa

P

PaBMep BEaqfioB

tnaura ua6lroAerrllft, Tan I4 peaJIbHbIMr,r r43r{er{eHr{.rrrfrr, To troJryqr,rTcg BaBr4cr{-
-trfocTr,. trpeAcraBJreHHa.s rra plrc. 6. Dua 4ucuep crm U2l Br,rqrrcJreHrrr cJreAyroqr.rM.o6paaorr:

,t1A
"" 

: -7I -E '-T L'" (f i1-fri)z'
t-/

^*r*^q @o" o

d. *n'- 'tt' '&"3P-@v-@-
.cato

' aa-a d oooo w r o.t
tta 

'\,d

V3
d ooo o*
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Stoo o at 'a

-
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/z of@
o

o o@e
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* '"tt toto 'a aa o - d.r. t1.rtt 'a J-" B- li

187



irr,.,,,i iiI
tl

rrli
II{ - r

I I I

-II,t' 1{, II
II

I

IIT

i i+iiitr
lr r,r t,l- r r r I

tli Ir,lt,li i,l r,1 l,' ,oiil

/
'tv
44

Ea

44

,
la-r
42
0

42 44, 4f 4B l0P

Prc. 6, Sastrcttlrocrr AI'IcflepciII4, sr,Ignasuofi
oeaJrLntrnl.l lr3tueEelrltErlll 6,lccra Honoit o:r

ilr,uro ,, rlrltJly B (rrrnurpc B (sr) Ir / (sy;

rr ror{aBarcrrfl qrera B - Iz (s6-y) V1500 Cyg

or (raar,r

Prrc. 7.,[,olronpelrcurrble rl3]lcuerlrt-a 6necHa

V1500 Cyg

IIo Beprrtria,lLuol:I oclr Erl liax{Aoro uB 10 $aBoBb]x

,rrrapiuron orJroH{cu 6rec1{: cJleBa - B cucrelle B'

"rrpuoo - 
o [; no rop[SoHTaJlbHorr - Aara ua6aro-

AEHlII.I

Prrc. 8. Cpegulre Hpr'IBblo 6necxa V1500 Cyg

B rlIoJIe 1978 r'
Paallcp 3Ha'IHa coorBercrBYer orx[6He cpeAHcro uB

narn oqeuon Olecxa

4z

n

t)

/ro
/44
/,r4

u+lgffi-*-{r4, ,.X'
, \$\'t2zlm#+=]z*+ \"

q4le:-9--e-:L-)/r,41 E l

tva

/*

/4

frr,

t*i+/4b' F'110 \
/44 )s,- 

-

/4/ \
/4,4 \/48 \

/,,2
/'-16
/42
/,rf

;,:(\,,r)n

/4, B
D44l04846444z6 B /0 /Z lmt /17[e.

rge i: 1,2, ...,20-rpll AeJIeIII'{II trepl{oAa ua 20 $aaouux }IrIrepBaJIoB'

mi - cpe+rLee AJr.E or4entnoft Hosu ta -rri gna.rennfi 6.necxa I ].-tiuro"_:],
,nirapuora, k - \ttcilo r{ccJreAyeMblx rrHAI{BI{AyaJIr'Irblx.. HpI'IBr'Ix; mi - Yc-
peAr.reHlroe ro Bcelr lni srraqeHr{e 6,lecra u i-rl dtaaonort llllrellBaJIe,

Auatue glrcuepcrl,i sb u s?- peaJrbrrr,rx narlerrenufi 6,necntr B cllcreilIe B u V ,

a rar(lr{e [oHagarerrfl rl;"ru ir'- 7 nonaeaJr' arro ypoBeHb rf;ryHtyaqur'l 6;re-

cna lI rlBeTa B r{aigAorr saaonorr rIrITepBaJIe O.IeIIb BLICOH lI JIIIII1, B yrIacTKaX

treplroAa, Br{fleJre]rrlbrx tuTprlxoBtr[rlr Jrr{rrrr.Ei\rlI (o6lactr, rfaa oT 0,55 4O 0,70),

ArI{ AIICtrepcI{II tro ,eoefi-BeJrnuune upr'r6;ll'Iilialorgfl n Ouur6narr na6lroqer'urfi'

Taxr.r,u o6iaaoon, ,ru6orggru x B B tt-s V rroArBellArrJrll cyrqecrBoaarure $aao-

soft SaBflCur{ocTtrr 3r}rx' Ar'rcnepcuft, Bneplllle o6napyxrenuofi HaltU tro IIa-

6,nro4enunullonofr "-i1iz 
i Urf o yru"r*"'Ho"""'yy^ona c fu-,6 5600 A lr uolo-

COrl'rrpo.ryc,1a,r,rfl 550 A. Tlu.repecno orlrerrrrL, rlro tro ua6nrO4enlr-Flrl B HOH-

TI{HVyIIS KBatsI{CfiOHOfinOuy COCTO;IHI'IIO SBeBAr,I CoOtnetg'r'rOSaIa O6lraCT'r' $aa
or 0,6 p,o 0,9.

Ananr,raI{pyfl lrrrArrBtrAy&Jrbrrbro nllr,rBble 6necra, NIO?I{IIO BatrOAOSpLITb, qTO'

IIBI{e}reHI{.fl LIX OT III,II(JIa It qI{ItJIy IIOCTIT ue Cly'rafinrrii; a ClICTelIaTIIqeCnUii

;;;;;;4. I{a pnc.'7 npuno^arc-E rr,N{er{eHlrn Hoeoft B cr{crerle B n V B saBI{-

Cr{N{oCrr{ oT Aarbl ua6;rro4euuit gtta Ha?I(Aoro na t0 {aaoer'rx I{IIrepBaJIOB, Ha
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noropr']Ie pa,6ur nepr{oA. r(arx4ar roq^a rpa{nna npeA'raBrrfler co6ofi cpeg-Hee r{B Bcex oqeHon, frotraAaBmrlx B aaAauuoifi r.rHrepBaJr {aa. Ilpanlrrl'.-il,
Bo Bcex I{ErepBaJrax na6lro4aercfl cl4cre}rirrlrarecnoe,ran,,erreine 6lecna Ho'ofic r{r{Hl{rrtya'Iorr n paftoue 1.0-17.07, nporre rfaa 0,5-0,7, rge parree 6r,rr orlre-qerri{r4Hr4Myrr l{r4crrepcrft peanr,urrx rasuerieurrii.

r rplI0JrI{}I{eEIIO Mo}r{Ho o[_p eAerrr{Tb x ap anTepH oe B p eMfl .l]aHrrx narrenenlrfi ,BocrrorlBoBaBrrrrrcb r{eroAoM [13], cyrr r(oroporo BanJrroqaerc.s B Torr, rrro rrprrHepaBlror{epHO pacrroJroil{eHHr,rx BO npeuenu na6;nro4eruaax, }torAa orcyr_orByror rroJllrrle AaHlILre o6 axcrpeuyrrax Haxouo-;rrlr6o none6atenr;;"" ;p;-r{ecca, xapaltreplroe Bpenfrr rrepex{ell}Iocrl{ aro}ilrro olpeAeJrrrrr, no nperreun6rrypaccTo'trIrl4io lrell{Ay lro6rrlilr oAI{oImIe}Irrbrun {aaa,irni B 4arrnou cJlyqae, ecru
AJr.fI r(alriAoro (raaonoro rrr.rTepBaJra trpoBecrrr Jrrlrrr{ro arelleB rraHecelrHr,Ie TorIHur4 Jrtr[lrr{Io? npoxoAtrlqyro TIepeB cpe4riee BHaaIeIIlIe 6,uecxa, flapaJrJreJrr]rro Blle-lrenr'r6ft .ocl{, To oqeBI{AIro, uro paccroaH},re l{e?riAy torrKal{[ rrepecerre]rrr.fi aTlrx;rranr'rfi 6y4eT panuo rroJroBr{rre BeJrr{qrrHbr xapar(reprrolro Bpex{eHrr. cpe,lree uaBcex noJryqeHlrr,rx, auaqeu]lfr ,(oJrl.oBp€r\r0Hlrl]x r,rax{errenr.rit 6nccna ;^;;;";;oI{oJro 6,5 cyr. Druu uo4rn.pr,4uu..", ,brcna,arr,o" lrur.L iiii ;p;;;;;;:ll(elrlIe o cytrIecrBoBaIlI'II{ clrcTerlarr{qecHr{x ltartcuenrai? drecr,a c xapanTeprirrr}{
BPET,IEHEN{ IIECI(OJIITITO CYTOIT.

Taxurr o6paaorr, ccJII{ cyx{ccrByroT r{Br\rcrrefirr.s 6;necxa FIonofi c xapanrell-I{LIrr BpeN{eHerr 6,5,cyr, uaH",ra4rrnaiotr{r,rec.rr ,,o 6-nu"ooot o"prro4, r,rx Berr.rqlrr.ra
:i-"=":11 "T 

r[asrr 6-uacoBoro reprroAa ]r rroir{er 6r,rtr, o,rupuir"praonana tfaso-Borr BaBr,rcr,mrocrbro.. Arrclepcur{ (crr. plrc. 6).
7Ia-aa 6onr,ruorz t u"ri6rruiro"rri rrrqrrr{AyaJrr,Fr'rx HprlrBLrx 6necxa rre6y4er uocro'nnnofi lr {oprla apuaoat Hpnnofi , pa,Jr,rrrrrbrx, AaJrcno orc.ao}r-qr,x Apyr or Apyra llrrrepBaJrax r'ra6.uro4ennrl. B uaurerr cJlyqae cpeAH.rr'r npr.r-sa.a 6recna, n9rrlq-eqlrT^$n n tfu.us.rpe ,8, ,uo-il'i"(ir". g), oruocnrcxr( r4urepBarry 6-.13.07 lgTB r. oua noc,rpoerra [o aJrerrerrrar{

T : 2443G9G\4BZT + 0+2794.8.

r(anr4aa Tos^a rra prrcyH*e - ycpeArre,Hbre ,,o B.err Hoqaxr Brraqe]rr,r' 6necna3Be3Ar;r fhi s i-tt daaonorr rnrrrepna.ne, r(yAa rronaJro onoJro 25 
";6;rr;;;rrfi:B o6orx {r;rrtpax Hpr{Bbre acril{L{erpr{qrrbr: Bo,pacrar{r.e lr4er 6r,rcrpee, qerrnaAerrrre. Maxcurrvur,i pae.nnunoii 

""vor"r; 
"oJr"aa-"ryoo*", 

trpr,rxoA,rrc.ana {aey 0,5.
orrlreTr'rrlr, qTo r{aHcr4nraJrbrra.rl AI{cnepcr,I-E peaJrbI.IHx lralreueurlfr 6.rrecnaSBeBALI COOTBeTCTRyeT IleHee r;rry6OXO,uy N{trrrJr4n{Vn{V.
tr4,rrcrre,rre ro*a'a'.err' uuera .B - z,,G,ii'ii*''u;,r" Bape,4crprpoBaroBo Bce r.os,n Ha6nro4enr,r,i. f(r,ranaeon uerrene,nufi .oJru"rn, * b,B g"-i;'ti""p;cpeAller{ BHarreHrr.r B - V : 0,,:7. Oruu6na 

"ilr;;;"*pJ,uo.rrru B _ VpaBua +0"113.
B 6orr'runucrne cJTyqaeB cyqecTByer BaBI{crrlrocT6 rroHaBarerr.fi qBeraB - V or 6necra a

rory6onf p;.{,):}1','#:1;;';:JnTl""i#b"1?';#:nf 
^:;I:?i"fl;"f :[::BrrAI{lIorIy, B Aarbr, coorBercTByroque [[ar{cr,r}raJrrrr{orry cpeArrerty 6recxy IIo-noit' lla prac' 10 lprrBel{e}I'r BaBl{cr{rrocrrr rrona'arerrrr qBera B - v or draar,rLi-saconoro rrepr,roAa.

B orAeJrrrrrrrre noulr (7, g, to.oT) r'ra6.nro4anucb r,r,lreHeHr,r.fi rro*a,arerrrrlBera c $aaofi (noxpacueure a .nr,rrnnynrax 6recxri. B ;;;;;blrbre rrotrr,r ro*a-Barerr' qnera "ulr6o ne.. o6uapyrrir,rBarr .r'a1o_fi ,ror"i^."rlir-'(iz , r8.07), ,tr6o.rraMer{.Errc.E u 
"por":.::i,-u_le 

(6, B, tt.o7). IJuro.ruroli ;;;;;# }re Aaer ocrroBa-nI4-fI AeJIarb oltoHqarelrrHbre BhrB046r o x.apaHTepe r.rBnrelrerJrll.fi r{BeTa. OtrrraxocpaBrreHrre c,enrrr4x HprrBr{x r{Bera r4 o"nrnu '"or*r"lri'-rurroAosprrrr;, q,oHoran npu"riue, B rex rrrrrnraryn{ax, rAe orrac.na6ec, .r"i, n-rrri, }fie rrprFrrrryl\raxB ApyrJ4c 4a.rr,r ua6.rrrogerrufi. fl..xao6opo.r.: f.ll{oe Tro6pacrreuue rre rra6rro_Aaercfl npl{ orrrofl4'r'e.'rLrro 60"nr,ruefi flpr(ocrrr flo"orl o r"rilrl"n,"r, ,ornryrrr,. -Boa_Molr{}rocrr' oArroBpeMeHrro perr{crpr,pbnarr, uao6pamel;; 
-;;;rAu, 

B }rec*o.rrb-xr'rx cnerosr{JrE,Tpax rroaBoJrrrJra rinir,u Ba^{err[Tr,, qro ,rponfe [3r{e,e,r,riii ,,po_\lCXoAflqrrx 3a Hecr(oJrb*o qacoB, CyqecrByror u 6rrcrpr,re (nec*o"nsno unuy.r)
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!r.. 10. llaMeueuri uor(aaareJr.E qBera
B - V c Saaoft. rIeptro4a AJrff Bcex Aar Ea_
Ourogeuuft Hosoft

A[aMerpbr r(pyBr(oB coorBercrByror oruz6rau npr,r_
BeEerrrrrrx guarreal,rft U - V, troJrylrerrr{brx ycpelge_
Hr{eM trEru r,rEItrBr4[yaJrbrr6rx uauepenuft

Puc. ll. Sasuc[Mocrr rlEAuBuAyaJrbEErx BEa_qeEEft tro(aaareJrff qBera or {aB6i trepno4a gJIr,
AByx Aar, Ea6JIroAeEuft

Pasuep xpyxxa coorBercrByer rroJroBr,rHe ouu6filll
(0,5dg-y1 o[Eoro oupeAeneuutr B -V
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uBMelreErlfi troHaBareJrf qBera. Ha plrc. 11 a fia.recrBe trprrMepa IIprrBeAeEED
tr3M€Herru.fi (ro uamepeulr.flM r(alr(Aoro-fla reJreBlrar(ouubrx cHlrMnou or 0 v. 71.07lVlU r.), AeMoHcrpr{pyroqfle Eartrqrre 6rrcrpr,rx {.irynryaqzfi 6lecna.

3aftilrcqeHue

B peaynr,rare na6.moleuufi Hosofi B lrecr(oJrbxrrx yrracrxax ciler(rpa o6Ha-.
pylr(eHo, qro B I4rore 1978 r. ee 6recK rrBMeH.EJrc.fl c tr;pnoAoM? yABoerrHafl Be-
fiEsuEa r(oroporo paBrra p:092794:L 0f0002; anaurlrry4a ra {opnaa npunoft
.UETEIICIIBHOCTIT EE trSJIYqEIII(.fi trBMEH.flJIUCr,, trO-BTIAIIMOMY, CI{CTEMATtrqECHtr
or qtrr(Jra r( qtrr(Jry, trpTTqeM Errr trBMeHellras 6rrr* uaHc[MafiBrrbr n {aaax 0,g-
1',1 rt Mv*fiMaJrbHbr B {aaax 0,5-0,G. B 6olr,muucrBe Aar ua6,ro4euraft o6ua-pymeua HoppeJrflqr.rfl tronaaareJr.E qBera B_V c 6.necxonl BBesAbr.

,[o cux trop Ee GyuecrByer oArro3HaqHofi unrepuperaqutr'ua6fiogareaa*
HbIx {anroB' BaperrrcrpupoBhuHbri'a cucreMe vr500'cyg, 'a 

tro.fiBJrrrotrr}recg
rroBrle Aarrrrbre eqe 60nee ycJroE{rr.flror o6qyro xapruiy rroBeAeHrr.fl eroft
SBeBALI.

-^_P ^"ll"rarype 
tro-trpex(r{eMy o6cymgaercs Botrpoc o6 <ygnoeuuu)) treptroAa.'la*re aBropbr, fiax rteMr, Hznr u Ap. [g], re ortrirqaro, iyolecrnoBa,r,rfl paB-

azsHoft Sopurr r(pEBbrx 6recxa r coc-eArrux qrrnJrax, troJryqeEHbrx B oAEy Hoqbu Ea rrErepBaJre or(1oJro rrec.flqa. Ho, ycpeAur{B rrHAr,rBrrAyaJrbHHe r(pzBbre Earopa3Ao 60armeu, 3-ilrec.ssuoM, ,rrrepna;re, oHI{ Ee trOryql,urr4 TaHOTO paBnu-urr. ognamo Bp.EA JII{ DTor pegyJrbrar Mo}nuo cqurarr, lorruror"urM ocrroBa-
EITEM AJIfi YTBEPE(IEHtrg, IITO AS$ENT PABJII4qrfl fiP}IBI,IX B COCEAIII{X qIIITJIAX
,lBlrfi-eTcfr- Kalr(yquMcg z ua6rroAaercfi Ha orpaH[qer{Hbrx npeuenudrx rrHTep-BaJrax' Mrr cqllraeM, qro 

-cytrIecrBoBarrrre BaBI{cI{Mocrrr. peaJrbgblx yelrenenufi
6'necxa Hosoft or {aarr G-uaconoro oaproau, ua6nroraimeec.E Bnorrrr4rryyMe
I l ll m troArB ep rr(Aeuin o e u a 6aros enu;; ; 

""ir' "iJ 
a- iT; ;;y*", Ao H a B ar errb -cTBOM IITCTtrIrI{OCTII o-gacosoro treDuotra.

Iteun, ftunr ra gp. [9] , oror"n# 6o.rrrrryro secra6uvrrnocrb rruAr{Br4yaJrb-
ELrx xpuBr-Ix 6necxa, yr(aBbrBaror ua cna6yio r;;ilurp;; y"r.rrr.rr"rx Kpu-
BBIX' troJryqeEHbrx uo aa6uroIeHrr.ffrvr B trrrrerpaJrbHo* ,rr"". Hr-, 

"ro".oa_Etrf tror(aBaJlu, qro ara acr4MMerprlf cyqecrByer r(aK B crauefi, Tar( Ir B xenroft
:61^1.9 ^:::i:tl r{ or(aBrrBaercs 6o.nee cnnrrofi B trepBrquoM MaxctrMyMe,B OOetrx ooIacT.Ex Ctrel(Tpa.

Ha6uro[aeu-He &fly*Tyaqrrrr rlBera, paccMarptrBaeM.re BMecre c rrBMelre*Efr'fiMrr KptrBsrx 6recxa, trona3aJrtr, uro ra-6a*ru do"r""rr, *"rau, c ee [o.Epqa,ueru cJreAyer BbrBoA o loM, 
qro artr {nyxryaqrar4 Moryr 6,* nrrasaH'r c}{,ercrBoBa,ueM MOq,HBrx nrr6pocon Mareptrtr Hosofi n orpaxaru 60;rruue ";;-

trepaTypEBre r{BMerreErrfi B crcTeMe.
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B AantsefimeNr aBTopr,r [pegtroJrararor rrpoBecTr,r [JrllreJrbHEre pflAbr Ha-

6lro,qenlrft B IIecI(oJIbHI,Ix yqacTxax CtreHTpa C TelI, 'IrO6br OHoHqaTeIbIIo pe-

rlrr{rr, Bolpoc o cra6r{JIbHocrrr [epr4oga I{ trpoBecrl{ [cqeptrLrBaroquft aHaJIITB

r,r3\reflerrrlrft r(puBbrx 6necHa or Itrtlr(Jra H qI{nJIy. Hpone 3Toro, npeArloJlaraercfl
onpeAeJIrrTb BBeBATIbIe BeJII{rII{HI{ CTaIIAapTHr,Ix 3Be3[ B cr1cTeMe .R s Al'Iauaso-
He l4-16n'AJIfl I{cCJIeAoBaI{I{fl nepeNIeIIHoCrI,l 6IeCHa Ifonoft B sToM yqaCTRe

cneHTpa.
Ar'Ioprr BBlpaiHaror 6;raroqapuocrr, B. B. flpono$leBoft u B. H. flPoxo$re-

uy ,o to4po6rioe o6cymgeulle pesyJlbraron nponegennofi pa6oru, B. A' Ky-
,.pouy , jI. U. @lrnarosoft Ba noMoIqE, n ua6nrogeulrflx r{ lrx o6pa6otHe'

/{ena6pr, 1980 r.
. Jlrrreparypa

t. Te,nennalroHrras acrporrorrrrx/IIog peA. B. E. Hi,rHouona. NI.: HayHa, L97^4:, ^ ^^^
).76po^ttn*oA.II .,ironouE.C.,Aitu,ru,rtouB.@.tr,r1p'-Acrp^ou.qupn.,.19.77,N968'
3. A6pa..tterr,no A. II .- flpn6opr,r rI rexr.ri{Ka-E}tcreprllrerrra' !970' .,a^4, c. t9t'
4. .lticLure R. D.- Asl rophyS .l ., L971, vol . 214, N I' p. 111-123.
5.. i6panter,,no A. H., Ilpoiotfueoa'8. B.- Acrpon' xtypn., Ip77-,r.54, c' 5-10-5!4'
(i. [{cioXr,r rrccrre/(ogalIl,Ifi ucpcIIeHIIbIx snea,4/Ilog pe4. B. B. If rrrogosa. M.: Hayna'

1971.334 c.
Patlerson,/.- AstrophYs.J., {978, vol. 225, N 3, p 95^4^-9-6^2,

Patterson "r.- Ast,rofihi,t. J., 1979, vol. 231, N 3, p. 789-797.
l;;;p-i."C., Ifin6 il, iarker'7. E.', ronson P. E.- ?ubls Aslron' Soc' Pacif ', 1979,

vol. 91, N 540, p.21.4-217.
I(ieirze'7., I{ott,oitek.L.- Ast,ron. and Ast,rophys', 1979, v.9I. 6, p. 133-139'
f[aanermo E. ]I ., Ilponor!rcea B. B.- trilar. I{pnrr. actporlr'rs. o6c., r'-64'-il"ir:rotri"""-8.' 

li.'Crurotcrr.rqecnrre lIeroALI aHarIrIBa Ii o6pa6ornlr ua6lro4euuii' M.:
Hayria, lC0B.2BB c.
iiotortritru 8.,4. Teoptrrl rr rlpartrrrna alraJrll3a peByJIIrTaroB ua6rirogeur'rii rr34 rexurt-
o.""rririi oO,oer1anr,r,'pa6orar6o1rnn o, n ancurya,iaqr,rogflbrx ycJloBr,rnx. JI.: Jleutra4ar'
1960. 329 c.

v.4Ft 523.165

o BoSMOlnHOu[ [(JIACCT{@I4[(AUI4I4 lrvrbcAPoB
I4 ITPI4PO,4E IAMN{A-I,ICTOTIHI4|OB

E. M. Blaglrrrllpcrurir

fIoftaBauO, IITO ecil[ paage;rr.ltr,] IIyJIbcapI;I C I'IsBCCTELI]III 3HaqeEIIsllII IIpOII3-

aoguoi.il IIeprroAa rra ABe rpytrgbr rro o{{extnnuocrll reHepaqlli.I paALIOl,I3JlyqeEI'IE

L,, (clerttuocrir u pa;ltlo[Itirtraroue) \ E

'l-' E (uo;rnoe auepronttpe,nent're)
rrrqarorcfl t1o cuou1l .ooji."ooon (ta6r. 2).! flylscapn o EI'I3KIIII sgaqeureM 11 (II - (ru)-

rry;rr,capn) [rreror ]vraIylo (170 nx) mItaJIy Btlcor orllocl'lreJlb]Io raJlafiTl{qecfioii unocrO-

"rrn, 
,r* xapanrepnnii Bo3pacr 6ntraOn H I,ICTIIIIEOIIy] (xpouonoru'recxolry), OEII' BOB-

r{O}nHO, cBg3arrLr c rrJrepI,IOEa}II,I II raIINIa-LICTOqII[RalIlI, HOTOprIX S lanafiTuRe IOJIE(HO

6r,rrr, 4o 10a. llyntcapu c 6olee BrJco(r,rlr 3rraqcHl.relr 1 (o-uynlcapn) xapantepusylorcfl

Earr,rq[eMAByx Mar(cr.rlrytroB r] pacfipoAeJrerrrlfi [O [eprrogaM, 6o;rsurel:irunaloii sblcor gaA

faJraHrr,rqccf(ol-I rIJIOCHOcrr,rO (,-300 nx), rlx xapanrepnrui noapact He ftoppeJrrrpyer o nI{-

rlerraTllrlecltI,Iu. lIcplrO4 AJI;I aTLIx lIyJIbCapOB IIpOrtopqIIOEa.rIeE IIaIIpfiE{eEI{OcT1{ I'Ix Iuar-

rrr.rrHoro no;rr. Ilyrtcaprr| aroii tpy[irbr, Beporrrrro, [porrrJrrr B lrpoqecce sBoJrIoqI'rI{ craAl'rx)

aHHper{r.rlr B ABoiiHbrx clrcrerrax.

POSSIBLE CLASSIFICATION OF THE PUI,SARS AND NATURE OF GAIVIMA-

RAY SOURCES, by B. M. vtad,inirsky.- Pulsars rvith high and low values of coefiici-

cnts of transformation of rotating energy into radioemission (r1i: LRI E 4 5 '10-'t) show

essentiaily dillerent feabures (Tabl. 2): the first one (O) are characterized bv ihe presence

of Lrvo maxima in the clislribul,ion in pcriocls, larger scale distances above the galactio

plane rvil,h periods proportional to the strengl,h of magnetic fictd. These pulsars had oro-

Lably passe{ in iis evolution accreiion stage in binary systems. The second ones (fI) have

characberistic times rvhich are proporLional lo kinematic times, small scale dist'ances

.above Lhe galaclic planc. 'Ihey ,i'n Jorron"t"cl rvith the plerions. A11 gamma cmiLtinq pul-

.sars bclong to l,his group and lheir number in the Galaxy may be as large as 104.
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Asa*ua Aarr,Lrx nadirrogenufi uoanonxer trp'Aronox,Tb, qro r&raxr'qe-cnue EcroqEtsKIr raMMa-traJyqe,Euff (Ey = 10E aB), BoBMo)r(Eo, cBfiBaEEr c ocrar-xaur CnepxrroBbrx runa l(pa6orrg"di ,y*arrro"r" 1u"aullo""r>) " "u*ot_lro cpaBrrHreJrbrro ne60;rrmoi 40.rrefr flyJrbcapoB t1-3]. ocrurrrr, oAEar(o,ooBepltroEEo He'f,c,brM' qeM orJrlrqarorcfi arr{ trynbcapbr o_r Apyrflx tryn'capoB
trpr.{Mepuo rofo ,fie uepfioAa E xapaKrepro"o nbaprcra. Ten'caunru o6cvxne-IrEe Botrpoca o rpllpoAe raMMa-rroroqHrrr(oB cyqecrBeHHrru o6paaoru 

"uri"i"-raer^upo6neuy r(Jracclrsunaqnr uyJrbcapoB.
ltax rr'Becr,o, ua6.rrro4aeuu, Lonyii"qrrff tryJrbcapon o6uapy)ruBaer rre-f,oTopbre npr{3HaKr{ HeoArropoAHOCTfi\, LT B CB.E3tr C sTrrM y}r(e trpentrDrrErrMaJrrrcb

trotrhrrr(rlr rrpoBecrrr ux lr.r4cor{I{ItaqtrIo (cu., naupunnep, t4_0.]1. aiu ,oouirnr-,oArraxo' He rrpr{BeJrrr ft yctrexy: pasAeJre'r{e uo nu6piunnru n.rraccu{"q"pvrj
rqI'IM lrprrgHaKaM' r(aK onaBaJlocb, rre [prlBoAur r( aaMerHr,IM paBJlr4rrrIrrM rro
npy_rrrlr cyqecrBerrEbrrlr trap aMerpaM.

Huxe-upe4Jlaraerc.E I{cIreJIbaoBarb B $arrecrne x.naocr,r{[q[pyrcqero ,,pu-SEaI(a- o{{exrznuocrr reHepaqu[ paAro,n,ryqe'ufi, orrpeAeJr,eMyro KaKt1 : LplE, r. e. orrromelllle cBerrrMocrrr uyJrbcapa B paArloArranaaoue ,Lpn o6qeuy a,eproBbrAeJrerrr.r*), cB.Eaarr'oMy c saMeAJre,ueu .d :4nz lplp;',r4e P'- [eprroA rryJrbcapa' P - upolraBoA*a.s tropr(oAa, a I - MoMeHrI{Hepqu[. Bruro o6uapyxeno, qro BeJrr4qrrEa r KoppeJrEpyer c xapar(reprrbrM
BoBpacroM uyJrbcapa "c: 112 plptTl. Aaroprr [7J ,cronxoBaJr, ery saBrrcu-Mocrb Kar aBoJrroq[o,rryrc (a{{exrranocrb re'epaquu paAr{o- ,, raMMa-usryqeHuE yBefluqr,rBaercfl c Bospacrou). Itax 6yler .E0HO^rr3 Ua.rrurreftme"o,Tar(oe IrcToJrKoBarrl4e rrpr{MeurrreJlbrro xo sceft trotryJlflqtrrl uyJrbcapoB He BtroJr-He rrocIleAoBareJrbrro.

1.' MarepuaJr, rlefroJrbaonaunr,rfi AJr.fl arraJrrl3a

Beiluqranrr q rroAoqlrrlrBaJrrlcb rra ocHoBaEr{r! rJapaMerpoB tryJrbcapoB, trprf-
BeAerrrrbrx B Kararrore Tefirop_a - Manqecrepa [gl (E]Z o6renral. no"i.*"u[o
B otrpeAeJIeHI{I{ s}IaqeHnn q olycnoBJleua nogruomnoft omr6rofi , oop'ag"o-*,paccroxulrft (unoxureur o*oJro 1,5) n orcyrcrB,eM AaEHf,rx o cuenrpe paAtro-
T:Ill"riil ry_Jrbcapa' rr ee rpyArro or{e,urb. lpn 175 tryJrbcapoB aropo"o'o6-
3OPA ryIOJIOIITNO IUI BHAqErrI4,E T ffBJI.fiIOTC,E OqEHHAMtr trO trOPEAKY BEJIEqtrEbI,
TaH r(aX paccro.Errrlrfl B AaErroM cJlyqae BbrqtrcJr.EJlrrcr upocro KaK Mepa Atrc-nepcuu/O,03. YxasauHr,re lleotrpeAeJreEHocrtr s 6orrm[H"rur roy*ueB Ee-lpuHI{I4[I'IaJIbHLr, TaR r(aK q raMel{fierc.E B Atratra3one 10-2-10-e.

Ha puc. 1 upeAcraure'o qacrorHoe pactrpeAeJrerrr{e r go, ,ce* ,"ooruro-
Bar{Hhrx ulrxte 197 ryJrbcapoB. Ecnr 6rrrry.rricap, , 

"pb,jecce 
,ro;r{;;;;_

crerrerrHo yBefinqr,rBaru 6u r; , a SareM Kar(-ro nporixo4rrao 6rr ux (Bbrnrroseufie])
(6es y,r,reusmenza q), pactrpe,eJrelrtre 6'J;-6;T;""orlp*"""r*. Irp"g-
troJrox(eHl{e o roM' rrro [epeA (BbrItJIroqeHueMD gEaqeEge r yueurmaercfl, Ho-
rrpLIeMJreMO U3-3a Haflfiur,rff HoppeJr.flr{trr,r rl c BospacroM [7], h 

"raxme orcyrcrBrrs
MaJrbrx anaqeunft arofi serr4qr[]rbr y_rryJl".capos ua 60nrmu* paccroaung.x zor raJrar(rr4secxoft trJrocKocru (grn z 2 I Hux r > 10-u). uo'rro"y *o""""B PACtrPEAEJIEIIIItr IOIIOJIIIIITEJIbHOIO MAI(CIIM_YMA MO)ITIIO PACCMATPTBATb KAHyr(aSaErre Ha Eeo[HopoArrocTb rrorryJrfqun. Izlcxo4x ua ope4uono]r(eElr.fl, qro
Bror'AorroJrnrarenrnnrft Mar(cuMyM .flBJrflercfi. peaJrbrrbrM (ou ua6ulonu"ra" ir",Ka,fi,qoro rrt3 lreaaBtrctrMbrx Hara.Iroros [8, 9l), paqger[M pactrpeAeJreHEe na gnbo6racru, HaK ro^aBarro rtrrpprxosot iluuu#.' b6il;; 

"'irr-*or a{{errunno-crbr. re,,epar{Err. paAr,rorsryqe,r.rfl 
_(q < 5. 10-6) 6yayr o6paaoruBarb o[Eyrpytrtry (fI, <un>), rryJrbcapbr r .rrenod qacrr pacrpeAeJreur*-- rr jBio:t-j

Apyryro (O, <oltnHpou>). Anauorllquoe paBAeJrerr[e, c reM, ?r(e caMhrM paB-rpal{uqtrBaroql{M sEaqe{I(eM I : 5.10-6, Mo)r$ro trpoBecrtr Ha ocEoFaEtrtr Ba-BucuMocrrr treprola s Syonqrr .n fr.rr.pt rntrptrrrbr tryJrbca u 6v""rli"-rl-tr".Etr)r(e ptrc. 5 z 9). Tanoe pa3AeJreHr(e ny.rr"capoa ra gu" rpyuuEr se uoxer 6rrTb
EOKa orrpaBAarro R aKr,rM n-w6 0 {razuecxruu co o6pa rxeor"*u, o "rorrr, "r"*TOJTBKO na <<uopfronortrxlecHtrx)) trpfi3rraftax. Tenr'ue Merree or,ururr""r"rl, qro
rro p,ffAy Apyrlx Ba?fiEhrx rrpnsrrar(oB rryJrbcapbr fI z o r,pyntr'o6uapyntr(Baror
rry6oHre paaruqfifi.

llrT TIan. Hpr,ruclroft o6cepnaropnu, r. LXVI
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Puc. l. rlacrornoc 
1,a,'rr1,rr11elleuuo:

BerutrnH q - LR/E grln ncei iry,usca-
pOR C I{3BeCTIILlIrII SEageEtlfMIt xpoll3-
BoAlroii rrepl{oAa [8, 9]

I.Io oellrurra.;rutoii oc}I - qgcJ]o ooreEroe g,

rrETepBaJre ugueHeHuii 1; XN = 197

Pttc. 2. Pacnpclle;tcuuc IIyJlbcapor rlo
rreplloAarr AJr, AByX rpyllll c tsbIcoI(ItL
l1 Iril lrI{r'r}r SEaqeHr'InMIl 1)

o - HaAclHllo raaccu$tlltltpou:IHHbIo o6lex-
rbr ra6r. I (n 

- 27, () 
- 79), i, - Bce

tryJrbcatl6l (If - 57, O - 138); rpyrtna O

nr,, ,1 > I). l0-0, rp-Ynra n lJrl I -'. 5 10-'
f./0-b

4%

20

42 /,8 2,n ,r4 fc
tr{a-aa orMeseuubrx Bbrrrre rreroqHocrefi B oupeAeJre:o:o:a n rr BoaMo}r{Horo pe-

aJrbrroro pas6poca aToft BeJll4ql,rrlbr oTHeceHr{e uyJrbcapa K Tofi rrJrr{ r,rHofi rpytr[e
s6rusra (paarpaHuqtrBaroq,efi Jrr{Er{r{)) I : 5. 10-0 Moxer or(agarbc.E omx-
6oqurrM co Buasr,rreJrbuofi [oJIe Bepo.flTr{ocTfl. O.resu[uo, Ha[ertuo r{nacctr-
{uquponanHbrMr,r o6bexraMr{ 6yny, rryJrr.capbr, pacuoJlo[ieHnbre rro o6e cto-
poEbr rrexoTopofi (troJrocbr omu6oxl. C yverou roqHocrr{ oqeHxr{ q An.E 3rofi
troJrocbr omr46ox 6r,rro upuuflro 5.10-6 > q ) 1.10-6. Tarur,r o6paaoM, trynb-
capbr, [Jr.fl r(oropbrx \ > 5. 10-6, orHocflrcrr x O-rpyuue, coorBercrBeErro
c q< 1.10-6-m rpyntre fI. Onu repequcJreubr B ra6Jr. 1 (coorretcrBeuuo
79 fr. 27 o6rexron). flpn 4anr,nefimeu aHaJIrrBe 6yuyr paccMarpl,IBarbcff xan
o6sexrr,r ra6,r. 1, rax Ir Bce o6cexTbr r(araJloros [8, 9].

2. PacnpeAeJreHrre [o trepnoAaM AJrfl fI- u O-rpyn[ [yJrr,capoB

Pacupe4eneurre rro fleptroAaM AJIE AByx BbrAeJIeEHbrx rpytrtr tryJrr,capoB tro-
KaBaHO Ha pr{c. 2. Kar Br{AHo, rryJlbcapbr fl-rpyuurr ffB.IrflroTc.E B ocHoBHoM no-
porr(oIIepHoAHl,rMrr, MaHCrrMyM pactrpeAeJreEr{.fl pacuoJraraeTcE B trrrTepBaJIe
0,2-013. flrn O-rpyunr,r BaMerHo HaJruque [Byx Mar(cuMyMoB, 0,4-0i5
x 7,2-713. Moxuo! BaMerrrrb, ,rro, EeoMorp.fl rra 6nuaoorb MaxouMyMoB
B noporxr,rx trepEoAax o- u fl-uy.rbcapoB, aTr,r rpyrrubr saMerrro pa8Jrr.rqaroTcEf
EaupflMep, uo cpe[Hefi ru[pl{He rlyJrbca (crrr. nume).
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Ta6nraqa !,

IlyJrbcaplr rpyfifl ],r-II Ilynrcapr,r rpynrn O

Itararor [81
0355+54' '
0531+21
0540+23 

.

061.1+22
0740-28
0823+26
0833-45
0950+08

i 1112+so
& ttss-Lro* tooa+oo

1642-03
I rzoo-ro
fi 1747-46

Itararor [8'l. 1822_09 -

1915+13
1929+10
193Q+22
2223+65

Itarauor [9.|
0203-4u -

0919+16
1055-52
1237 -41L3t7_53
1336-64

Itaralor Igl
1504-45 '
t7t9-37

I{araror IBl
0138+s9
0329+ 54
052'ot2l
0628-28
0809+74
0B1B-13
1s41+09
1700-32
17LB-32
1730-22
,1819-22
tB26-17
1831-0zr
1845-04
18115-01
i B4ti-06
tB57 -2618s9+03
1900+01
1907 -l_02

Harauor [81
19t9+19 -

1920-]-2\
Le44+t7
1946+35
1952+29
2002+3t
2045-16
2106+44
2t11+46
2154+40
2303+30
2305+55
2319+60

Itara.nor [91
0538-75
08'08-47
08!8-44.
0826-34
0839-53
0844-35

Iiara.lror'[9]
0c()J -630903-42
0909-.71
bg32-52
095u-38
09s3-52
09'a7 -470959. 54
1015-l-16
1c30-58
1039-l-r5
t044-57
7054-62
I 105-ir9
1110-65
1119-54
1154-1,2
1222-63
13rt2--6lt
1309-53

Itara.rror [91
1322-06 '
1323-58
1323-62
1323-63
1325-45
,1417 

-54,t507 _44
1523 -55r530 53
1550-54
,1 6t)1-52
1609-47
1620-42
{641_68
1647 -5281647 52
17 0t-7 5
1737-39
1804..08
1B2B-60

_3. Paeilusrre AByx rpyru tryJrbeapoB
IIo [pocrparrcTBeHHoMy pacrryefleJreHrrrc.

Xapanrepnbre BoBpacTbr

, Asa BbrAeJreHHErx rrrtra tryJrbcapoi cyqecTBe'rro paBruqarcrc.E tro trx upo-
f f_,"i;,'#trx1$r",xl:^"*itilxlx"?;,*"*.^;'ffi '."ar::;,x;#;I;:?:f Ti*B CperEeM tro CpaBHerran c 4,3 Ktrr( [Jrf o-o6renr'os) j ,r oqeBtrAHoe creA_crBre pasAeJre,r(.* trO r tr na6nroAare.rrnoft cerenr{rr.- Braar.r"ur" ,r'#,uMeror paSHbre mHaJrbr Bbrcor tro orHomelrr4lo K raraHtl[qecxoft urocnocrz:z snx fl-uvnrca,oB cocraBrr.E er - 170 ;;,- Ail o;;;;r, - -800 un.Ha pzc. 3 upe4crinae,br A,arpa*onr, oo*urhrBarcnlrre pactrpeAeJrerrtre uyJrbca-
l:'-11? -"oopAr'Irrare 

(pacctox^nue or rarrar(rrrsec*oft rrJrocnocrtr B BaBr(crrMocrr^or xapar(rep'oro Bospacra r (uaueceubr Bce tryJrbcapbr urruoo"u [aii. 
"I4;

paccMoTpeH[rr EtrarpaMM Br{Arro, qro Ar.E oyo""ipo, o-"pyoo, cB.E,r. Me}r(Ay
lz I " r ueo6napyrxrnaerc"'. ri;t;;;pr, Eauporr4B, Be^yr ce6s uo (r(Jrac-cuqecxoft cxeMe)): c yBeJr[qeHEeM 

-B'spacTa 
r r{Meerc' Te'lerrqr{fl R BOSpa-crarrr4ro z - veptt rltx H,rreMartrsec*Or6 BOSpaCTa, oqerrl,BaeMor, trO CHOpoCTuyAaJreErr.E or raJrar(rtrsec*oft trJroc*ocrlr 1"ri""*ur"n1.*rt 

-rorpu"r;.: 
il"=*

"a.E 
r(prrBafr z (T) troryne,a o6rrsrrrM-cnoco6on 

- B trpeAtroJrolr(e,urr, qrotryJlbcapbr trp,[ po)nAeHtrrr noryqaror rrefioropyro cHopocTb B coorBercrBrrru'c Mar(cBeJrJroBcnr{M rrBorporr,brM pactr^p-eAeJre"",ioi ttoi.-Hirro 
""p"rrro, 

qro na_qlarbHa-E mr(aJra Bbrcor coQraun.Eei 6-0 nx, a cpeArree 3r{aqeHtre z_cocrasilsto_qeft cxopocrr( paBl{o 60 nvr/c. floc.rre4nee BHase,ue trprr'rro corJrac,o [lt],r4e 6rr,rlr ylrreHbr a{{eHru rra6arc4a-frnurroft cenexqura. Bon.umz'crBo trBMe-penraft cxopocreft or,oc.srcs * ,6".*rr* n "pff;':ffi;";;;-#;;;"##;Bbrcor orpaffiaer ro o6crogreJrEcrBo, sro -o6rer(r, 
,rofi 

- 

"pyoo, cBfiBarrbr'c'l' trcroqHrrKaMr/r rI trJrep[o,auz (crvr. uzme), ,opurvrq"ri orr,'" trJrocnyK)lroAcrlcreMy . Itrz pwc.3 nn4uo, .rro *prum c ynaeau-nnrinn s'aqerrflMr,r trapaMer_
POB COTJIACYETC.E CO CPEAIII,IMII AJI.E EAIIECEHEbIX TOqEK. tri[A-AA MAJIOCTtr CTAIII-orr(Kr rreBoSMOlnHO trOHa Cr(aBarb, Hacr(oJlblto roq'o o6a arra soapacTa coBtra_.qaror, o,{Har(o Bepo.Er'o_, 

^]Lo 
rrr n-"you"up*-;;p-;;;;;nft aoapacr r notropflAny Beruqr4'br 6.rrraaox H lrcrunuonay ^(xpouoio"rn-**oryi 

;;;pr;ry:
$11*!_Tvtrtrb{ xapa*r"p"rt ;r$;;;';yJrbcapoB, B}rAr4Mo, He orpa*raer ux![cTrrrrEoro BoSpacTa,

7* I{sn. HpbrMcfioft o6cepBaropfi[, r. LXVI 
Ig5



lZ l,xnx
Prrc. 3.' ,[,uarpalrlta pacce.rIHI'I-s B I{o-
opAr'Irrar3x xapartepunit Bospacr T :
=.r1, PIP - Btrcora rla;1 raJlar(rllqe-
cxoir rnocxocrl.;,o I Z l. l{auocolllt ece

o6rexrr,r xata,rora [81

o - nyJlbcapbl rPYnnbI O;

6 - nyJlbcapbl rPYnnbI II;
dierror" I{pyBHlI-- cpeAHue slraqeHr{fl;

pacqerHarr HpLlBafl /, (t) logcnRercs B Tel{cre

Pl,;.e. 4. PacnpeAclentae rro Bo3pacry
r rryrllcapoB"fpynn[]l-rtt_O * - .*,
]4iioiiriosaHlr o6r,erru. nepcsilcJlehfible B'

,tor /o* /tr /06 lt 7 toE q zoo

/l) /o

2l

n

40

20

/7
L/0'

n27
/<2,/'/07

/06 /08 l.eodtt

ra6a. 1 tli r

gactotr-roepa0trpeAeJIeHI{eIIoBospacTyHaFeiHHo.xlacclrtfuqllpoBaHl{blx

"yr;;;;;;i.*.'rro,i. 
1) upe4cran'u'o 

'.'o 
p'c'.4' [4n r-rpvun' ca\'Ioe 6ons-

rtroe Brraqe,r{e Bo,pacra cocraBrr.'er i,t'tO1 - net. ^ 
C gpyrofi CropoHlrt

o O-rpynne ,ret oylicapoB (l'IoJlolrie> ueu 1'8'105 'uer' O6parqaet na ce6s suu-

MaHI4eTo,qTotryJlbcapbl'oTHoc.Etql{ec.flHpasHI,II{MaKcI,{MyMaNIpacnpeAeJle-
Ilfr.ft oo ,aprogurr, u' O-rpyuue trMeror orflflqarcquec-E Ha rlopflAor( cpeE-

HIre xapaKTepIrbIe Bospacrr'I'

4. Ocoderruocrlr paArroll3Jryqerrrrfl AByx rlrrloB rlyJrbcapoB

FIa pr.rc.5 uo roplraoHTaJlbHoft OCI,I OrJIOltelIbI re ilte sIIaaIelIIIr es$eHtlla-

HocTI{IeHepaqEI{I,auoBepTI,II(aJII;Hofi--arra.IeHl,IflIxIlpI{HI,IIlyJII,caU'
;;;;;r;;i[zi@+rvri.upu)' fr' puc"*'o'peHI'In AI'IarpaNIN'II'I Br{rHo' rlro N'Ie?nAy

AByILE rpytrIlaMl'I oyou"upou n'ud"gu"c'rl HapAr'rJraJILrIbIe paaJIlIqrLE: ecJrl{

He paccMarpl{Barb oArry ar"'agarcqyrc roalfiy' glx fl-rpynnbr rurlpll}Ia tryJlbca

ylreur,rtraer"o . uorffiur,r,"*i'I (r.-: -0,6? :L 0r09ii A;rx o-uyrr'capoB cll-

ryaru{fl rlp.flNlo opurl{Bo"oJlo?rillas'(r: *0'51 -]_ 0'09)' Srn aaxouor'Iep}Iocrlrl

ocTa]oTc,EB0I{JIe'eL,JII{I{CIIoJII,SoBaTbBI\,IecToI,!I\EI{BI,IBaJIeIIT}II,IeSHaIIeI{I{E
ra, (lruterpaJl , orl{eceHHsrft H aunlr'rtyge' 82 nyJrE'capa naralora [81)'*' 

E;;;r;,,io I l2l O"pt;;;yri"ou o6p^u'ylor cneAyrourvro rro;r{o'tot'ttqecHylo

trocJreAoBarrrurro"ru,'rpo"roft.ryrr,c (s), [yJrr,c c [eIIpeccr{efr r,rnrencl'rsrrocrlr

;;;;;p; ibu); usa ,ryru"u (Dil); ABa paslleceHHbrr nvllbca c AorlorlHl{rerlrr-'

HbIt[ N,raHCI{MyN[oN{ r{HTeHcr'TBHOCTI,I N'IeiriAy ullull (I); IIaJII'IaII4e uecHo'1I6I{IIX IIVJIb-

coe. flpegnoJlaraerc'fl, aITo rrepBble qerblpe paslloBI{AI{ocrl{ nyJILcoB Irpocro

oTpaii{aloT pa3[I,Ique yIJIa }IeH{Ay ua6;rro4aTeJlelI tI AIIarpaMMoii lra;ryuerrr,rr'
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/[-/ /0-2 /r-r /r-+ /[ /l /r -' /[-8 /o*.c /[ - /o

.I:-.:.i:.fl,r1:13]lIu pn._q:r_,rrn B KoopArHarax urprrHa ry,T,ca rr. _ rrocrfdr.rrlrreHr rpauc_
tpopMarrylr Bpax{arcJrbHor,l aneprr,rlr B paArror.raJryrreur.re I
trflrsplt c'lena I'r cnpaBa xapaHTopI{3yIOT COOTHOTTIeHtre xreE(Ay [pocrr,rMu (s + Dv) rr cJro]r{Hbr}flr (.DR + T)IIpool'IJflMu lryft'coB B yHaaaHllblx ullTollBarax 10 coorBercrBerrHo gnr o- rr rl-rpynn. r{oporriori Beprr,r'HarbHol'l qeproli orNc'JeHbI Toql{r, rrcl{rrcrleuHble trptr BblqucJreHun noar[$rrqnenroB flopperfiqur.I

Dr,zpod

/4c 4r 47 l/ lf4c
,Puc.' 6. Saarcr4Mocrr ans[sailesrnoft
xpyrrtrEr fI, axo4rulux s ra6r.. I (a; N
acex rryJrbcapoB rpytrtrhl fI, nnrlouaa
Ilprruar Jrr{Hr.rg - cooTrromecr,re u n p-rlr,
.6poc - cpeAuenBaAparr.rqsas oun6ua

rrlrrpr(Ebr tryJrbca rre or rreptroAa p gnll rryJrbcapoB
1 zt ), rr cpeAEero we ililfr r,rETepBaJroB trepr4oAoB AJrfl
trorraAaroq,r4e B (troJrocy orru6ox> r; (6)

rlpeAcftaaarrfioe B MoEeJr[ [13]. Haneces ruunqHufi paB-

4/

uuercrqeft Br'rA rroJroro KoHyca c AotroJrHr4reJrr,Hr,rM ur4noN{ IIo ero ocu. !,rr re-
?:i l::-r" Ar,rarpaMM.br pL.c. 5 (O-o6nacrr) pacronolr{eHue o6r,exroe c paaHbrMrr
QOplIaMlr rryJrbcoB He 6ectrop.sAoqHo: trpocrbre nyJrbcr,r s lr.Urna DU ronrleur-
pl4pylorc.E B BoHe MaJrr{x sHaseH[fi w ut]t rryJrbcEr DR u ? - JreBee rn nrrllre (co-
.OTBETCTBYIOqI4E qI4CTA 

- ,qOJI,fl IIPOCTbIX 1I CJIOETIIbIX IIYJIbCOts 
- trPI{BEAEHbIEa ArrarpaMue). B [ar{HoM cJryqae, oqeBr4[r{o, rrcroJrKoBaHrae er:oft lrop{o;ro-

rr'rtlecxoft [ocJre,qoBareJrr,Hocrr4 ftar( r4sMerrerrl{t.E yfJra Me}r{[y 4raarpau*od rr,rry-qeHIr,E r.t ua6.urogareJreM Ee Molr(er 6rrrr upzuaro, TaH r(aH [pr4 ]repexo[e or
JrpocrErx [yJrr,coB r( cJroffir'rErN{ crirJrr,H0 MeHflerc.E q. Bosuoxuo, uro o6"y*gua-
Ma.E BaHoHoMepHocTb cBlrAereJrE,crByer o HeoArropoAHOcrU o-rpyrroa, r'60,
rtaH MolnHo BIlAerb AaJree aB pr4c. B, pacupe4eJreHrlr.E ilo tDe lrrfl AByx MaKcrrMy-MoB pacrpeAeJrelrrrs ilo ilepr4o[an (p =_< t:t u p S [l\ parirrrrur. n;_

asil zpt|
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Puc. 7. !,t'rarpartrta pacce'IHrlx B

1{OOpALIHaTax sHBl',lBaJreHrHag rxI,I-
pI'IHa IIYJILCa z'e - Ira[]-1fl]LeE-

rocrt, I{arur'lrgoro rroJlH rr*{T-F'
nn" .pynt, tI (a) u O (6)

Hoppe.raurrn' o6IIa pY?ileIlHat{ nJrH Boe li tro-

rryJrnuulr n [14], ua car{o}r aere ln{eer

r\recro [,JIfr rpynnrr lO nplt neplroAax-

P > ls,1

PIlc. 8. Pacnpe4eleulle flo 3llaqe-

HI'I.fl]I SIiBI BaJICIITIIE'IX 
-IIIIIpIIHrrv.rr r,coD tL)r \tff rpy llnLI Il (a) tt

.pynn', O (n) Arfl 11B)'x trbl^or'loIlHLIx

ana.Ieur,rii nePIroAoB P>tlt
(N :27) rr P q ti1 (N - 45)

/17 "
4tc

+0

JI
ZO

/0

CHOJII,Hy BeJII'IqUlIarl B CpeAlleil{ BbIIIIe, fial( OHaBaJIOCL' AJLfl IIyJII'CapOB C 60Jiee'

noporntrM ,r"lrrooooi iF ? tlr), a .HI'I-('-tptg"ton) ur'rero1 6olee nrupoH,tft

tryJrbc, ro rar(lle nyJrr,capbr rrotraAaror 
"p""iny.'1""rBelrHo :-f::l1i:ll:ti]g

yroJr [r{arpuonrru, prr". 5, u rryou"uprr c P} lYt -- coorBercrBeHllo B rrpaB]rl[

Hlrlxnllii."""8"r'"o"exton fl_rpyilrrbr orrpeAenennofi cl{creN,rbr B pacnpeAeJreHrrr,r rryJlr,-

CoB paBHoro rr{rra B BaBr{cr{Mocrl4 oT T r.re ua6nroqaetca (Alr yBepeHI{oIo Cy;Ii[e-

Hrr.rr, ogrrano, 
".ryru.u 

cJrllllr(oM ualo)' f[;na etoft rpynrlbl I'rn{eer Mecro cJreAylo-

Iqafl SaHOI{ON[0pHOCTb: II]lIpuHa ny-Jlbca-aHTlll(opperlrlpyeT co sHaqeHI'Ie]I IIe-

prroAa (s;ra ua6op" ;;y*r;;;;"t' "i *"'O+''I'""t HoppeJrnilr{ri r : -0'511 
-t-

l98

p> /:/ d
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+ 0,10)' Sanlrcr,rr,rocrsw" (P) rryJrbcapoB ra6r. 1 rpeAcraBJrerra Ha puc.6, a.flpllne4ennrrfi a4ecn Har(JroH coorBercrByer Baxolry ro c; p-,r,, 
"puga"urr"-HoMy B MoAeJrr.r PyAepruaua - caaepneu4a ['31. !.nH ncefi cos'ox]-nrrocrr,r

o6r,enrog erofi rpyunbr yMenbmelue rDe c yEerrlqeHr,rerf nepr,roAa noxaaaHo
Ha prrc. 6, 6, tge [oAcqr4TaHbr it" gttnxaxAoro u.rlrepBurru ,r"pro4a (e gauuorrr
cJTyqae IUr(aJIa nepl{oAoB runefina). [.rra O-rpyrrrri B ]leJror,r Bra BaBr,rcr4r{ocrb
onpeAeJrerrHo orcyrcrByer (r : -0,16 4- 0,12 AJI.E pr,rc. 5). AnanortrqHafl
HOppeILEI{I{fl trO.EBlt_seTCfl B Aa}rHoN4 cJryrrae, T9JIEItO eCJr14 ICKJTTO'turt w")> 30'.

Ter.rAenqr'ra H y*eHrrrxeHlrlo mr{prrHbr nyJrr,ca c yBeJr,qeHr,reM r,rarHl{THoro
rloJrr rllJrbcapa (f/ f / p4, o6napymeurras s [14], r.rMeer Mecro, r{aH oHa3a-
Jrocrr, roJrr,Ko gra o6r,exroB rpynnbr o (prac. 7). Itax Br{AHo prB pr4cyrrHa, orMe-qeHra.E TeHAeHI{rr.E BoBI{I'IHaer rlpellMyqecrBeIIHo Ba cqer nyJrr,capoB, pacno-
Jro?r(eHHbrx s o6nacrr.r BToporo Mar(clrMyMa B pacnpeAeJrerrr4r{ no neplro4au (ua
Ar{arpaMr{e }raHeceH},r BCe rryJrbcaprr ra6t. l).

ftax cne4crBue roro, qro nyrr,capbr rpynlbr r r,rueror relrAeHrlr{ro r{ yBe-
Jrr'rq^eIlp [eprroAa c yBerr{qeu}reM xapanreprroro Bospacra t (r: *0,69 -t-
- 0,07) rr [Jr.E Hrrx r4Meer'Mecro BaHoH w *. p-'/,,4rirr,r,u Ha6nrc,llarrca a-r-
Tr.rnoppeJr.trqrlfl MelriAy urraplruofi nyJrr,ca r,r BoSpacroll t. Taxas rerrAerrqr{fl r{
B caMoM 4ene ua6lro/1aerc.s. (r : -0,44 -]_ 0,11). Lra o6r,exron rpynnr,r O
aHasraMofi cBx'rr P (t) u w" (\) le o6napynilrnaercn (xoa${uqraeurrr HoppeJrrr-
qI4I'r coorBercrBeHHo r: -0,02 t 0,08 ti | - +0,07 r- 0,08). Boanoixno,
o-[I{aHo, qTo TeI'IAeHIII{.fi It HeHoTopoMy yBeJrrIrIeHIIIo t s c BoBpacToM 'E EJIfro-nyrr,capos c 6oJrsrxr4l{ neprroAou (nropoa N,raHCrrNryM B paonpeAeJrerrrrrr 11o
ilepr{oAaM f> 1i{)rygine1 omaaarr,cfl peansnofr (n.us orofi ubgrpyurrrr orAerrr,-
Ho r : +0,20 -l- 0,13). 3ro r,roxiso paccuarpunarr, r{aH AorroJrrrrrreJrbHoe y1a-
sarrr.re Ira IIeoAHOpOAlrOCrb o-rpynnr,r. Erqe ogno yHasarrr,re ua uogo6uyro
IIeOAIIopoAIIocTL I{o}IiIIo yclroTperb B paBJIIIaILIpI qaCTOTHbIx pacnpeAeJreuraft rura-
pI4HI;I nyJlbcoB lDe, npeAcraBrlenr.rbrx Ha pI,rc. B. Xor.s ro.ruoe rroJrolrielrlre NraK-
cI'lIIyMa I'IHreHcuBlIocrI{ B cneHrpe pa[I4ol,r3JryqeHr{.fr nyJrLcapoB /* (NIfr1)
I,ISBECTHO TOJIbKO AJI'I IIOJIYTOPA AEC,aTITOB O6'r,EHTOS. HA}IiETC'I MAJIOBEPOETHbTMirlro cytr{ecrBeHr'Ioe pa3Jr[que B noBe[eHrrlr Fn., uplr r,rsMeneHr.rr4 11 ctyuafiuo: gna
fI-o65eHtos c yBerldqeHueu e{{exrrrBr{ocrr.r reHellaqrrr{ r.rBryqeHr.{.s a{ancrrMyMs cnexrpe F- cMetrIaercrr c 400 H 100 N,IIq (r : -0,86 -l 0,07). flurO-rpyuurr cBslt4 Me?riAy FmvT rre ua6nro4aerca (r : -0,16 +-n,Zi; uurirru.uo IIOJIOII{eHI4I{ x,IaKCI4Myj\{a Bs.aTbI lra [15]).

FIaroueq, Ifolri*o orr,rerr,rrb, sro flBrerrua 4pefit[a cy6uynr,con rax]r{epaB-
Jrr'rqarorcrr [na o6enx yHasarrrrbrx rpyufl: B cryqae o-uylrcapoB, r{orAa Aperio
na6nro4aerc.fl, oH r.rtrreer orpr,rqareriur,rfi anaH (cy6uyrrt .np6on"o1a.rcfl r{ paH-
uefi {aee,6 cryuaen ua 9), g.ua fl-rpynrrrr - trpermryu{ecrBerJrro rroJro}r{rrrerrb-
rr,;fi (4 clysafl na 5), AaHrrbre s ocnosuol,r sarr; r,ra-1161).

5. Henoropbre Aoflo.flrrrrreJrbuble Bar(oHoMepHocrr,r.*' ""' ax ;'*"o x'"###";lr#,:' v'm c a p o n'

Plrc. 9 npe[craBJJfrer co6oft_Arrarpal,rNry paccerrHr{.fl BCex tryJrr,capon [Bl
B noop[tr]rarax I - repr,ro^A P, 14 s AaHHol\,r cflyqss HerpyAHo ycMorperr, rre-
noropoe paBJrI{que Me}I{Ay O- lr ll-rpy[raMrr, Itoropoe rror{Ho 6uno 6rr ractroJrb-
soBarr, AJr.s HesaBr,rcrlMoro paa6raer.rr.ra: 4tx upanoii qacrt{ Alrarpa1rr{br I{aMe-
AIAETC.E TEHAEIIIII4.E IT ITOPPEfl.SqIII4 ME}I{AY T ],I IE]]IIOAOII, OTCYTCTBYIOUIAfl B J]E-
sofi sacru. Xors ara HoppeJr.sqrr-a rr MaJroBiia.rrlnra (, : *0,8tr t 0,ll),
oHa CHOpee BCero peaJILIIa, TaH I{aH ee l{o}IiEO IlaCClIaTpI4BaTb I(aH CJIeACTBT{e
IraJrltql4-fr SaBr4CI{NrOCTrl W e P-',|' u aHTl{I{Oppe[rrqr{u rxl{plrur,r rrylbca we
u 11 (c,u. puc. 5).

rocxonr,xy lra upocrefiruux coo6paxieur.rfi rroaiHo olrird[arb, uro atf$exrr.rn-
I-IocTr, reHepaqul{ q Mo?rieT or{aBaTbc.s cnRaannofi C I,raIHI4TIIbIM IroJIeM uefirpon-
rrofi aneagrr, I4HTepecHo llpoBepr4Tr, r{Meerc.s JrrI r(amoe-Jrz6o paanraurre rre}rigy
paccMarpr{BaeMtrrMrr rpy[rraMr,r tro MarHr4rHrJN{ froJr.sNr, coornercrnylolqylo Ar,ra-
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Puc. 9. ,{narpauua pacceflHr,rfl B noollArrHarax repr.roA P - noa{{uqlteuT rpancdlopMal{r4r{
Bp arq,are Jlbr'ro ft ane p rlrr,r B p aAIIoI'I 3 fiytleurre I
BcprrrrarbHan urptrxoBatr JIuHI'Ifi'q : 5'10-6' Hauccelltt Bce ooberirbl Hara'rora [8]

Puc. 10. ,[,narparr[a paccefitrrlfi B rioopAt[rarax HaIIpflil(eHHocrb -\larFll'IHOTO noJIfi

H *{ p P - rosfifr,rq1reur rpauct}opuaqr.rrr Bpan{arensroi.r al{eprrII'I B paAl4o[3ryseEl{e q oc

Hauecerrtrlnce o6T,eHrbl r{aTaJrora [8]. IllrpuxosaflJrtrHIIfl - I : 5 10-0. I(pYE(HaMI CTOqfiaSIII OTMeqeHbI

tr]Jrbcapbr, oOraAalouue raNMa-uaryqeHuell (3HaH Bonpoca oBHaqaer, 'rroloro}}tAecrsreHue c lailllla-ucroq-

H1tHOtr He BrroJrrre HaAclr(so). ,flrarpalrlra EJIfI HaraJIoIa [9] sfiolHe aHaJIoII{qfla flptrBe[eurloii

rpaMMy paccefllrrr.E r,roir(Ho BlrAerE, Ha pr{c. t0 (82 rryJrE,capa [Bl). Nlomno aa--

Merrrrb, arro AJIfl o-rpyuurr rapar(repHo rrpr,rcyrcrBlre HIrsnl{x SHarreHfltr

H n I pP, arro lre Ha6JrroAaerc.E AJrfl uparoft qacrr[_Al,IarpaMrfbr. Xots to-
qer( B aroft qacut AI{axpaMN{Lr }{aJIo, orNleqegl1afi oco6eHl-Iocrb, HecoMI{erIHo'
gBJIfleTC.g pea,fr,nOft, TaH I(aH XOpomo SaMeTHa I{ AJI.TI HeBaBI'ICIIMOTO r'ra6Opa

o6texros ,ocreg"e"o Moronrro-o6ropo (115 uyllcapoa) (cp' c p1rc' 1t ulrrxe)'
' Ha roM irie prac. 10 HaI{eceHLI IrBBecrrIbIe B Hacro'Elqee Bp-gMt IlyJlf9lpbi'
r.r3flyqamn{I,Ie B la}Iita-Auana3oHe (o6uapyxreuDl B I{sMepelllrflx SAS-2 er COS B'
BuA"uo, qro, Ba oAr.IrrM coMHr{TeJrrrrrr,INr I4cnJrroqelrlleM, Bce ral(fle o6.6e1tnr troua-

laror e'rpy[try lI. Ecnlr pacc]rarpr,rBarb roJrrr(o yBepeII]Io xlacclrSr'rqlIpoBalr-
nr,re uynicaprr (cu..ra6n. 1), ro n fI-rpytrfly trolaAaror II.Erb r.aMNIa-I{croqHI{-

*o", i O-rpynny - HI{ o[Horo. C.,reqyLr orMerrrrb, rrro B npe[eJrax 2 HUH

qr{cJro na6nrogaelrrrx flyJrr,capoB o6elrx rpyn[ oAr,rHaKOBO, rafi qro oTMerIeH-

Hoe paBIr{rIr{e orIIIoAb He }Io?Iier 6rrtr, o6yCn6BJIeHo pa33ruriI'IeM B I'Ix cpeAflI{x'

; ;;.;;;;;; ;- (u ce rry, u" a pbl - raMMa-uc;oaIHI'IHI'{ n sr srotc s 6n lr axlruu o 6t en-

raulr).
6. Odcymgenne. Boauorr(Haff nprrpona Il- lr O-r'pynn

Orlreqeunr,re BbIItre paBJII,IqI,Lfl Mell{[y AByM.E BbI[eJIeH-HbINII{ IpyntraMII nyJIb-

capoB cBeAerrbr s ra61-. 2. lle paccl,Iorpel.Ius atoft ra6nlrqr,r cJle4yer, rlro tro
rfpafiueft uepe TIOJITOpa AeCfTI(a upI,ISIIaKoB, IIeCONIIIeI.IEo, paBJIIilIHbI AJLE

il;;;;p", "jry"" fI u'O. Cyq."ru.*ro, qro BaN{errrbre pa3ilrqu.s Ha6ilro[aror-
cfl AII-I IIeI(OTOpr,IX ilp[I3HaHOB, IAe IIapaMeTpLI OnpeAeJIrIIOTc-E HeSaBI4CIINIO

Or paCCTOSH14.a. r1o Merrbilefi rlepe rpl4 trpIIsHaI(a .6IBJIflIoTofl IIoJIIIoCTIIO ]Ie-

BaBuCuMr,IMra: t) npocrpaHCrBelIHOe pac11peAeJIeI.IIIe B saBIlclIN{ocrtr{ or xapanrep-

,oro uorpu"roi Zf xapar{rep BaBrrcr,rN{ocrtr [rr,rpr{H6r rry;1bca ot a${exruBr{ocrl{
reHepaql{ll pa[lloI{3JIyrIeHI,Ifl w" (li; 3) raauer-reulle II0JIoE{eIII,I.E I[aHcI{MyMa

p"n#o"r"V*e.ofirr Fr\ B SaBI,IcI'IlIocrI{ o't1 . VmeDrllx rpex npu,rrar(oB 6rrno 6r'r

AOCTaTOqT{O Aflfl saHIroareHrrfl o rreoArlOpOAHOCTr'I paccMo:rperrnoft notryJLEIIr{I4'

Ouenu4uo, 6ttlo 6r,t ,o'reus BaE{IlbrNI trorr'rrarbcf otrpe[eJrl'rrb rlprrpogy
Brr,rx A;r;rpynn. IIpe^craBlrreJru l1-rpyuulr o6,ra4arot, BI{^I{N'ro, onoftcrsarr*
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Ta6nuqa 2

IIIIUBI{a H; crarr{crul{a

9$tlertuuuocrL re.lrepa[11r{ [ 
paguotla-

flyrle]llrfl t1: LplE
florolnenlte MaHcr{MyMa B pacnpege-
JIeIrrrI{ ro nePuonartt, /V : 106

Sanr.rcuuocrr Z $); u : sz

Z oaccronvtte or nJrocHocnt raJIaR-
rrritrr; iVo:79; Nn-2i
Hpariuue srraqerrllx t; No :79; Nr:

flouoxreui,re N{ar{cr{MyMa B paclpeAe-
Jrelrlrrr rro Boapacry t; /{o : 79; /Vrr:
:27
Saaracranocrr zo (r1) r'rnu w" (t1); N ru :
:44; N.":82

Curar, Qopnu rryrlrca c \ (N : 44)

Sasuctluocrr, zo, (t) ; /Vo : 70; /!r, :

flonoxerine MaKcI'lIlIyMa B pacfipege-
rellrlr{ [o wei NO:79; Nr-:27
Cnnar P (t); /Vo :79; N.-:27

Cnaar, 11 (P); A : 82

Csxar, w, (f/); flo :70; Nn-26

Cnaar, 1* MaRcrIIlIyMa B paAl'Iocflerr-
pe c I; 1/ :,15
3uan gpefic[a cy6uynl,coa (ec,nlr ua6-
rrogae'rcl); N:14
Cugas c raMMa-1,IcToqr11{fiar{1l

Csnar, P (11); I/o :79; Nr:27

)5'10-r

0,4-0,5 c
1,2-1 ,3 c

OrcytctnYet

-300 nr

1,8.105 1"c 12 ,3.10e

3.106 grn P<ls,1
3.10? grn. P>-|s,1

I{oppenrqtra
r : -l-0.51+0".09
(f 0,32r + 0,08)
Ilplr ri -- 10-2

,S cuensercs Dl?
OrcytcrnYer

1: {0,07+0,08
t0-15" P < ls,1
5-10o P > It,1

OtcytcTnyer
r: -0,02+0,08

Orcyrctnyer:
r: f0,15+0,09

Autranoppenxqlta !
P >-1s 'I 'r : -0.20+0,13'P<1S,1,

r : -0,19 t0, t0
Orcyrctnye:r

r : -0, 16 + 0,22
Muuyc (6 cnyuael lta 9)

Hynr, lra 79

I{oppetxqrut
r: *0,55+0,05

'-(1'10-o

0,2-0,3 c '

Zxt
-170 rH

L ,2. 103 <1
<2,1..t07

,,

ArtraHoppelrRqun
r: -0,62+0,09(-0,34r0,11)
Ilprn I .- 5.10-6

cBrBb oTCyTcTByeT?

Anuanoppenrqua
r : -0,44+0,11

5-100

Houoellurrn.: -iu,os+o,oz
Itoppe:rnqrra!

r : -l-0,35t0,11
Or:cYrcrnYer

r: f0,12{0,13 :

AlrraRoDpengqug
r: -0''86-]-0,07

fluroc (4 cryqafl lro 5)

5va27
OrcyrctnYerr: +0,07r0,13

((fiJracclrqecnoro tryJlbcapa)): I{x xapal(retr)Hblfi roapacr trpotropquoualreu Ktrr
rreMaTr{qeoroMy yt, cJIeAoBaTeJIbHo, 6lnaon xpoHoJIoII4qeCI(oMy BoBpacTy.

Pacupefleneuue uo Boapacry r B o6n{eM He trporllBopeyr.r- trpeAcTaBJIeHI'Irc 06

ux o6paaon a:r;a1t c noCrossuoft cnopocrl,Io. Slra.renue d,nldt A,rrg. puc. 4-paBEO

BeJrrrqrrne IIopflAI(a t0-5. flocno1rxy fl-uyyrncaprr - 6ruarue o66exrhl
(<1,5 xux), eia BeruquHa .EBJr.serc.fl JronaJrbrrofi rr coorBercrByer JloaaJrblrgt
qaorore BctrbIItreK CBepxHoBI'Ix (onolro t0-5 nun-2). PaCupegeneuue tro treptroi
[aM .rrBJr.EeTcf oAHoBepmI4IIHLIM, a caM lleplloA I{MeeT TeHAeHqIIIO n yBeJIUqe:

rrr4ro trprr yBeil1rseuurl Boapacra. Cau nOApacr He upeBblruaer 2'10? ner. 3tu
o6sexdr,r, BrrArdMo, o6paayrcr orreHb trjrocKyro troAclrcreMy (Z { 170 nx).
fl-uynscaprr rtMelor s 6onruugcrBe cJlyqaeB trpocrylo Sop*y tryJlbca, up1lIIeM

ulrpr{Ha uyJlbca yMeHbIIIaeTCfi C yBeJIIlrIeH[eM trepl{oAa IIo SaKOIIy' 0OOTBeT-

CrByloqeMy MoAeJIfM, rAe I,IBIyqeHue I{ctrycxaerg.fl I4B o6flacT[ uoJlflpgoft Itratr-
Krr. TO o6Cro.sTeJIbCTBO, qTO MaHCI4MyM qaCTOTbI paAUOUBJIyqeEI{fl y ATUX

o6sexros cMelqae1cfl B cropony HIIaI(I{X qacTor c yBeiltrqeulreryI Boapacra
t (r: -0,94 t 0,3), troBBoJr.fier trpeArroJrox(r{rr, qTo (Bblr(Jlroqerrue)) ux pa:
Ar4ou3iryqeHrrs tro Aoorr{}r{eHr([ IlpeAeIlbrrolo Bo3pacra - 707 JIer o6ycJroBJIeEO

n
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IIEPE}IEE,EHIIENI USTYqEHI,Ifl B ITPAftHIOIO HI,IsHOqACTOTHYIO O6JIACTI, ) qTO IEJIAETEx o6uapylr{eH}re oqe}rE rpygulrlr (yaxufi nyJrr,c nprarrrrruuerc.ED r4B-Ba Ar{c-Itepcr{rl B Me}HBBeBAuofi cpe4e). O.renr,rAno, raa-aa cerexuun na6nrogarorcfl o6r,ex_
TbI C OTIIOCI,ITEJIbHO BI,ICOHI,I}II,I SHAIIEHI,{flMU T. H-E I,ICHJIIOqEHO, STO HEHOTOP6IE
fl-uy.rrrcaprr_r,roryr trrNrerl, BeJrr.rarr{Hy r {'10-.t, rpu.reM aro go.rrnrur,r 6r,rrr,
(MOJrOAbre) o60eHtrr, r,rsJryqaroqr,re s sbrcoHoou"rorrrdft o6racur. ira 

" 
,rr* ,,

o6cro.srenrcrBoM oRfl BaHo NraJroe ur,rcJro ua6;rro4aeuurr rryriarpoB (M6JIo[oro)
rospacra?

To, uro B paccMarpr,rBaeMyro rpy,,[y rorraJr[ nyJrr,capbr n ]tpa6oaugnofi
ryMauuocrrt, a rar(7r{e rryJrbcapbr 0950+08 v 2217 147, y xorbpux o6ua_
py)fieHbl oltoJrotlyJlbc.apHbre opeoJrrr (ghost SNR), AeJraer Becr,Nra BeporrrHbrM
IrpeAloJIolneHr,re, qro Il-ryrlcapu cBfl3aHr,r c ocrarr{a},rr{ cnepxuonrtx runa Hpa-
6oua4uoft ryMalrHocrr{ (n;replrorrr) r{, BepoflrHo, o6paayrorc, ,p, Bcrrbrmxax
Cnepxuoar,rx II rlrna.

B pa4nyce -2,6rtnri (paArryg (Brd4r{r,rocrr.r) rarrMa-r{crorrHr.r6oB) ua6rro-
4ggT9I 2.1 ny.rrr,cap r-rpyunu. flsrr, ug ,,r{x r,raJryqaror B raMMa-Ar.rarraBoHe
\24%). -Elcnu aro He .fiBJr.Eerca rp.iryxryaqveft u ecJrr{ arrr ry.nrroapbr pacrpeAe-
Jrerrr,r B faraxu.rHe rar{jfie, r(aH tryJrbcapnr o-rpyuuu, , o"rar^, brap*rrourt,
TO ralril[a-[yJrbcapoB s la.naxrlrHe oHoJro 10a. llocxonbxy 3Tr{ rryJrr,capbr B pa-
EI{OAIIalasOHe UBrytlaro:r cna6o, Her(oropLre r{3 Htrrx, Bo3}roir{rro, uoiyr 6rlrl
o6uapynteuri trpeir{Ae Bcero HaH raNrN{a-nyJrE,capbr.

CEOfrCTE-A 
',YJII,CAPOB, 

IIOIIABIIIIIX B IPYN.,Y b, 
"O;""O PESIOMI{POBATI, CJIE-

[yrcq]'rN{ o6paaoM. Cpe4r,r o6'r,exros arofi rpynubr r.rNferorc.E ,yrr"ca-por, xapaH-
tepurrft BoBpacr r{oropbrr oare}rrr BeJrr.rx (2. too ner). C,Epyrofi cropoHl,r, rrer Hrr
oAHOTO rryJrr,capa c BOspacrorr Merrbrtre 105 rer. Ecnlr upe4uoJroHr{Tr,, qro
xapaHTepHbrfi noapac:r atltx o6tenroB tropff[r(a xpouoJrorurtecxoro, orcyrcTBr{e
MOJrO[brx rryJrbcapoB coBeprnerrHo rrerroH.rrrrro, 116o nyur,caprr arofi rpynrrbr
ua6rro4aror:c.E rra o.reur, 6o;rrrulrr paccroflHrrfx rr nyrlrcapoB c BoBpacror\{

-(105 
rer AoJrlr(Hr;r 6nrrr,4ecarxn. 3tu $aHrrr u ro o6cro,sruoi"ruo, qro xapan-

repnrrii Bo3pacr B Aalrlroll c,tyt16," He HoppeJrrrpyer c nr,r[reMarr4rrecr{r4M, rro-
SBOJrflror saHJrroqr,rrr,, sro xapaHrepnr,rfi nospacr AJr.a IIpeAcraBrrreteft rpynnrr O
Ee orpa?r{aer r4x r{crr,rHuoro (xpouoJrotrrqecHoro) aoapacra. Br.rgnuo,-saxHofi
oco6eutrocrrro IryJlbcapon etoft rpylnbr flBJrflercfl r{aJrr{qr{e AByx }ramor4MyMoB
B paclpeAeJrerrrlrr,r ilo. [eprroAarr. BoslroinHo, qro oKoJro ,lu o-uyrrcapon
c trepr'roAarm P ) li 1 06paeyror orAeJrr,Hyro rroArpynny. ona orrr.rqaercfi or
ocuonuofi il,raccbr o6beHros rerr, qro r{}reer B cpeAHeM 6onee yaxlre tryJrr,cbr
I{ Ea rropflAoH 6olrrurafi xapaHrepnr,rfi noapacr (noapacrr,r, oAr.rar(o, fiepeHpr,r-
BaIOJCrr, L[ paSrltrrl,re IIN[eeT rtecro roJrbr(o [Jr,E cpe4rreBsBenrerr]Ibrx ar.rauenttft).

Hax r{BBecrHo, nyJrbcaprr c [epr,roAoM 6onee f s pacuonararorcfl, KaH npa-
Br4JIo, rra 6orr,rulrx Bbrcorax r{aA rarramrr,rqecHofi unocxocrr,ro Q} aOO ix)
[17]. rlocxo;rrrny fl-nyrbcapbr rrpr{ ranr,rx BHaqeHr.{sx z o\eub peAxrd, rroqrr{ Bce
tryJrLcapbr rlpn z > 400 rfi rrpr,rr{aAJre}r{ar H paccN{arpr,rBaeuofi noArpytrtre
-EjcJUI ranoe BaHJrIoqeIrI{e cilpaBe[rrrrBo, ro O-ny.n6capbr c 6onr,mulrr,r trepr{oAa-
Itra ;rrn6o r,rNreror 66lrurlrft Hr,rHelrarr,rsecxlrfi nospacr, ;nlr6o ylaJlflrorcfl or ra-
raHTlllqecHoft nrocnoctr,I c ]Ierrb[reli cHopocrr,ro. Henoalro;ruo rrona r,Icnrloqr4T],
r{ [peAtroJl0iHeHrre, qro 3Tr,r nyJrbcapbr o6paaoranr.rcr, r{3 o6:seHron c orHo-
cltre.rrBHo 66rsmr,rlrr,r cpeAHr,Ir{r,I paccToflHr.rflN{rl or raltaxTl{qecxofi nnocHoctu.
Boartoinno, arro orrr{ o6ra4aror erqe r,r roft oco6eurrocrbro, arro mlrprrHa rrx rryJr6-
ca zre yN{el{blfiaercfi rlprl yBeJII,ISeHr4II Harrpfl]rieHr{ocTr,I rIarHl,rTrroro rroJrfl
(cu. ra6.rr. 2). I4a-ea r{aJrocrrl crarlrcrr{nrr He BtroJrrre flcHo, rracroJrbr(o pearrbr.rbr
trepeqr4cJreHHEre Br,rrtre paBrr.rqr.rfl .

-. tr{nrepec}ro orMerrlTb, oArraxo, rrro trpr{ paccMorperrr{r4 orAeJrbHo tro rpytrtra}r
P< 1:1uP> lll cBflBlrmr,rpr{rrbr rryrrbca wc cneprroAoil,r o6napyilrnaer-
cE Terr[eHqr4fl r{ yN,rerrbmerrr,rro L0e c yBeilusel1r,reM rrepr,roAa n xainAoft Tpytr[e
alr€"rrorr,rquo ror,ry, RaH oro r,rlreer rfecro 4ra fl-uyrr,capoB. O6qr,rr,r AJr.a O-
r fl-rpynn tIBJlflerc.fl I{ Ta BaHorro}[ep]rocrE,, sro MaHc[r[yM qacrorr,r pagrror{BJry-
qeH?r.E R r,IX CtreHTpaX, BI,IArrtIO, CN{erqaeTC.E B CTOpOHy HIIBnI{X SaCTOT C yBeJII{-
qeEI,IeN[ rreprro[a. Ecrra atr,r BanoHoN{eprrocrr{ peaJrrrr-rbr, To sos}ro?fiHr,rfi BbrBoA
o_ trp[HIIr,InI{aJIE}rOM paSJIuqur,I }rexarrr4SMoB reHepaqtrr4 paAr.IoII3JIyqefir4.9
O- lr fl-nynbcapoB fiBJrrerc.E rrpelngeBpeMeuHbrM.
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Puc. 11.,flrarparulra paccefiF-\lfr B r(oopAr.rrrarax IleplroA P - uanparreEEocrb MarEr{TEoro

notrtr H *1tip AIrn rpyrrlrr tl (a) u rpyunrr O (6)

HaHeceHhI o6T,efiTbl Ta6r, 1

Henoropr,re Balr{HLIe oCo6eHHocTII tryilbcapon O-rpyuurr [oJIysaIoT ecTe-

CTBerrEoe o6ggcueuue, e1ilV, upe[troJloxtl{Tb, qTo IIyJIbcapbI aTofilpynrlbltrpg-
rtrJrr( B rrpoqecce aBoJrroIII{I{ craAr4ro axr(peqr{[ B ABofiHofi cl{creMe (sra uAes

trpr{HagJre}fir4r A. trll. I-drrrany). B carrrorrr [eJre, rar(IrepeHmeHoBcfiI4etryJrbca-
pir, xax SMC X-l , Her X-l n 4U 0ll5 + 63, ecrll{ 6bI oHI{ Boso.6HoBI{JII{ paAI'Io-

r{ailyqeur4e IIocJIe trpexpatrIeHII.E aKKpeq[II, ]Ie orJllt1a.14cb.6lr no ileplroAaM

or nynrcapoe O-rpyunn (nepllo4tr coorsercrseHHo 0:71; lt24 u 3t6). flo-
cnoJrbr(y B rrpoqecce arr(peqrrr{ Tar(r{Mrr nyJlbcapaMIr upno6peraercfl AorIoJI-
HrrTeJIbHbIfi MoMeHT, Ilx xapanTepublfi BOBpacT, IIOHflTHo' He COOTBeTCTByeT

rrcTrrugoMy xpogoilor,uqecxoMy (lr rernr caMbIM HuHeMaTI4rIeCHoMy BoBpacTy).

0r:r,r uynr,capbr AoJrlr{Hbr 6o;ree BbIcoHo B cpeg}IeNr pacfioJlararl,c.E rra[ raJlar(-
Tr.rqecfiofi frJrocHocrbro, BeAb oHr,r BHaarrrreJrbHoe Bper{fl yAaJrflJrrrcb or raJraHTu-
qecnoft trJIocHocrLI, HaxoAflcl B ABoftHoft cl{creMe. Cpe4uee paccro.E}Il{e IIyJIb-
CapoB O-rpyuuu or laJlal(rl{qecxoft trJIocKocTI4 Z = 300 IrK trpl4Mepuo TaHoBO

l1e, HaK W \1tt peHrIeHoBCItIlx IIyJIbcapoB. TIHTepeCHO, qTO paAIaOIIyJIbCap

B ABoftHbfi cracreue 1913 + 16 oupe4eneuuo 4onxeu 6rrrr, otneceg ft rpymle O
("1 : 3.{0-5, t : 7,\. 108 ner, H:3,2. 101i Ic). ^flprauag,rerxuocrb AByx

[pyrux paAr{orlyrlr,capoB B ABofiHbrx cllcreMax (0820 + 02 u 0656 + 64)

H r(aHoft-Jrr46o rpyuue roHa ocTaerc.rl rleflcHofi'
I. C. Bracnosatrrfi-Itorau r{ B. B. Itolr6epr [18] , o6cymganrurle Bonpoc

o cBgSr,r Me?I{Ay paAI4oIIyJIt'capaMII I{ penTreHoBcI(I4MI{ IIyJIbCapaMI4, orMerff-
Jrrr, qro corJracuo rrpocrofi MoAeJrr4 [19] uocne aHr(peqI{I,I rlyJlbcap [oJr]r{eu
r{MeTb nepuoA

Po =2,68llL;lt'",
r[e Bn: Bll}tz Ic - uanp.E]I{eHHocrb MarHrrrHoro rroJrfl, d Lru :
: Llt036 gpr.c-I - cBerr{MQcrbpelrrreuoBcr(oro tryJrr,capa.
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Taxuru o6paaolr, ecnlr O-uynbcapr,r trpollrJrr{ craAl{ro axr(peqrlrd s Asofinbrx
cucreMax, r.rx treprroAbr AoJrlr{Hbr 6r,rrr, uponopql[o]raJrburr MarHI{THoMy IroJrIo.

lla pvc. 11 , a rge HaHeceHr,I o6rentr,r ta6;r. 1, Btrr[Ho, uro nogo6uafl cBfl3b rr

B caMoM AeJre, [oxome, ua6lro4aerc.E AJLE O-rpynurr r4 orcyrcrByer AJIfl tpyu-
urr II (plrc. Ll , 6), xoa{{lrqlreHrbl r(oppeJI.EqI{u coorBercrBelrgo 0,55 t 0,05
v.0,07 

'-+- 
0,13. Taxrau o6paaou, BoBMolI{Ho, rrro He Melree 2/s ua6rroAaeMlrx

Hr,rHe paArrrorryJrbcapoB trporrrJro cTaAr{ro ar(Kpeql4rr s Asofiunrx peFrTreHoBcr(r{x

crrcTeMax.
trllgrorxeugoe IIpeAIIoJIomeHI{e caMo uo ce6e ue o6Txcruer, pa3yMeercfl,

rrer(oropErx BaxoHoMepuoctefi ra6n. 2. Octaetcfl HeIroHflTHbIM, B qacruocTtrr'

ualtflsue AByx MaI(cIIMyNIoB B pactrpetreJleHlrr{ O-nylr,capOB IIo trepl4loAaM.

Morxno oTMeTrIrE,, qro Lr Ail-fl peIrTreIroBCI{I{x rryJrboapoB paclpeAeJ]eHlre IIo rre-
prlo4aM, BoaMolI{Ho, flNleer ABa NIaI(cI{Myua [201. Tpe6yet creqIIaJIbHoIo pac-
cnorpeuua rr Borpoc o rpl,Iquge ipoMaAuoro (> l0') yBe[I{qeHuE a{{exlan-
I{OCTr{ reHepaqIIII paAuoI,IsJIyqeHI,Ifl nyJII'capa IIocJIe o_ItoHqaHIIfl cTaAIItr

anr(perlr4r,r (ec.,rra.tpruxts o6cytri4aeN{oe npeAroJIomeHI,Ie). B l2l1B HaqecrBe Bo3-

udntuoro Bapr4aHTa o6o.acnerur.s npeAnoJraraercfl, .rro Dro Molner 6brrr csgaauo
c r{aMe}reHrr.fl}rr{ trapaMeTpoB }IarHr{Toc{epbl rlyJrbcapa? o6ycnon.neuHoro B cBoIO

oqepe[b rrsMeHeHr4eNr xuN{r,rqecHoro cocTaBa noBepxHocrr{ HeuTpoI{HoI4 SBeBAbI

(nogopo4, reJlr.rft BMecro me;reaa). Ocraercs orl(pl;IrblM II Bonpoc o rpuquuax
rroAaBJreHr4.fr raMlra-r4BJlyrreHr4r{ rryJrbcapa [ocJIe [poxo]r{AeH]!Ifr tl[ aI(Hpeql4oH-

roft {aarr (c rouHra Bpe}rr{fl r,rBJraraeMbrx Bgecb rrpeAcraBJreul4l{ raNIMa-rlyJlr,cap

AoJrlner{ [pr{HaAJIeE{arr x ll-rpyIrre, Aa]He ecJII[ oH HaxoAl'Ircfl B cocraBe guofi-
Hoft cr4creMlr, flaft CYg X-3).

7. H;raccu{rrnaqrlfl ilo a{{earrrBrrocrr{ pa4fiousryqenfifl
rr Apyrne n;raccu@unaqlroHrrr,re cxeMbr

' I4e COtroCTaBJISI{ILE EeTpyA}Io y6eAI,ITt,Cfl, qTO trpeAJIOHeIlHa.fl 3,qecr HJIaC-

Cu{uxaqur tryJIbcapoB IIe corJIacyerc.E c rIx paBAeJIeII[eM [o SopMe nynrcoel4l .

Onono rp.rri ryr;capoB fl-rpynurr r{Meror rryJrr,cbr cJro}r{Eofi $opuu. Ha-
o6opor, on oro ubroeu'nr O-uy.[tcapoB r{Meror tryJrbcbr rrpocroft {opurr (S).
Brraecre c reM HJIaCCu$UHarluX trO 9{&eHrraBI{ocrII pagllollsJlyqeHl{fl B 3HaqIl-
r€Jrbrroft Mepe corJracyercfi c qrrcro,{opMaJrr,HbrM paa6ueHueM rra (r(JlacrepEr),

uponegeg.ru1r M. A. Itnsnorno 1221. B trepBblfi ero ftJlaorep' HaI( ol(aBaJlocb'

nioqrr He Melree 60% nyltcapon fl-rpytrtrbI, a B Har46oree (HaceJreHIrbIeD

xnaCrepur II u III - B oclroBrlou O-o6teHtrr (80%). Ilpeglornenua.rr r(Jlaccr{-

Suxaqlrx xopoluo corJracyercfi rar(ffie c pe3yJlbrararvm M. A. Muarlananxua [23]'
Cortacuo srI,IM peByJIbraTaM llMeerc.n IIo MelIbmefi uepe ABe lpytrtrbl IIyJIb-
capoB, oAHa I,r3 HI4X (po?fiAaerc.E) c MaJILIM trepuoAoM I1 gBOJIIOq[oEI{pyer H 3Ha-
qeurarg trepr4oAa B Aec;lrble A6JILI cenyl{4u. flpyran (poxt[aerc.E) c trepI{oAoM tro-
p.EAHa ce6ygAbr. flepryrc rpy11[y MoHtIIo [ocraBl{r}, B coorBercrBlle c

ii-"y"u.upunru, nropyro, oqeBr,[Ho, c tryJrl,capaMtr rpyrrtrbr O. P. Ho.Ixap 1241

trpeAJIO?r(r4JI XnaCCU{UHaqIIoHHyIO c1eMy, KOTOpag, trO CyTI{ AeJIa? B 9CHOBIIOM

coBnaAaer c TIBJIo)fieHIroft n npegrrAylqeM paBAeJIe. Couacno [24] no,rxna
cyrq,ecrBoBarl rpynla tryJlbcapoB (o4Ianounrre uyJlbcapblS), 4nx l(oropllx IIx
BoApacr coBtra4aer c xapal(repllblM BoBpaCroM '[ (a:ro, ouenu4uo, tryJIbCapLI

rpynnbr II). C [pyrofi cropoEr,r? r{Merorc.E rryJrr,c_apbr, SBoJIIOqtrOHI,{pyrcq,Ue

n AsofiHrrx'cucteotax (uro conua4aer c tryJlbcapaMI{ O-rpynulr). Haxoueq, vrolx-

EO OTMeTr4Tr,, qTO saHilIoqeHr.{e o To}r(AecTBeH}IO0TI4 IaMMa-IryJI}CapoBcIryJIbca-
paMtr fl-rpytrtrbr xopomo corJracyercfl c pesyJrrrraraMr{ I1-3] o flpr{poAe ra-
JIAHTI{qECHIIX IAMI\IA-I4CTOIIHtrI(OB, trOTYSEHHbIMI4 II3 COBEPIIIEHHO APYUTX COO6-

pax.terurft.

Sannro'reuue

flponegeuublft aHaILIs IIoBBoJIfer c&opMyilupoBarb cJIeAyIOqIle ocHoBHbIe

BbIBOAbI:- -t: 
Ecnu trprrH.rrrr, B HaqecrBe KJraccrr{rrqrrpyrcr[ero rrapaM*erpa_a{$en-

rr(BEOCrb reEepaqr4rr rryJrlcapaMr{ trx paAr{orrBtyueulle \ : Lal E , Ha6flroAae-
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MAfl HbIHE UOtrYJI,EIIII.E PACIIAAAETC'I HA ABE TPYUIIbI C CYTqECTBEHHO PASEbIMtrcBoficrBaMlr.
2. Ilepnax rpyntra (ll-uylrcaprr) ulreet MaJryro IunaJry Br,rcor orrrocr{reJrbuo

raraHrrqecxofi nnocxocru (z < 170 ux). Ilynrcapu, erofi rpynnbr r{Mercr xa_parrepnrrft BoBpacT T trop.EAr(a r4x r(r{rreMarr.recnoro (lr, crfronareJrbrro, xpo-
EOrOrUqecKo ro), ux rrr4pr.rna tryJlbca yMelrrrrraerc.s c yB eilflqerlr4eM rreprroAa tro
SaHoHy, coorBercrByrcq"rty MoAeJI.flM, r[e u3ryqeHlre I{ctrycfiaercs ua o6na-
crr.I troJr.fipHoft maunu. O6rexr.rr aroft rpyrrnbr, Bepo.ETHo, cB.EBaHbr c trJreprro_
HaMI{ tr raMMa-I{cTosEr4HaMI4. rfuc;ro no4o6urrx raMMa-I,lcTorrgr,rnoB B raJraHTr{-
I(e Mon{er 6nrs nopr4xa 104.

3. Bropar rpytrtra (o-uy.nncaprr) xapaxrepr.r,yercfi Ha,,,,sreM AByx Mar(-
clrMyMoB B pactrpeAelreH.vrtl no trepr{oAaM, trpllqeM rrepr40A gra o6texros nceftrpytrtrbr trpotropqrroHaJleH Hatrpfl)fieHHocrrr MarHr{rHoro froJrfl ny.rrr,capa. Xa-panrepuufi Bo3pacr o-ny;rrcapoB He orpamaer lrx xpoHoilorr4rsecHoro BoBpa-cra. Onra ItMeroT 6orllrrYro mr{aJry Bbrcor oruocl,rreJrrHo raJral(Tl{.Iecxoft trJloc-
r(ocrr4 (z = 300 ux). Taxue nynrtapr,r, Bepo'rHo, rrporrrJrrr B rpoqecce rrx aBo-
Jlroqfiu cra4r4ro axr(peqrrrr n geofinsrx ctrcreMax.

{rtgl trpr{BrrarerreH A. H. Hagerxzny, B. II. Vrpo6uuy, A. I4. Ifnrauy,B. R. EteneBH.Er(oBy u corpyAHr4rau na6"oparopr{rr ;;;;;;*rx ryuefi I(A"osa o6cyxgelr[e u Hprrrr{qecnlre BaMerraHrr", , ,u**a H. B. Hanu Ba troMoqb
B BbIqI{CJreHvfl.x yr no,qroroBr(e pyRorruc}r.
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BbICOHOqACTOTIIbIE CIIEI(TPbI YtrH 523'164'&

B HEIAJrAKTI4rIE CHI4X PAIIIOICTOII HI,IIIOB
B. A. E([rarror, [. f. Monceer, H. C. Hecrepon

B pesy.nr'rare arraJlr'{Ba cneltrpoll 143 nucraraxrurrecftr{x paluro[croarH]4r{oB rror{a3alro,qTo:

1) y 6olr,rulrucrBa l{Baaapod onrr,rqccxas roil[Ia r4aryrrarcqr4x o6racrel,i Ea qacrorax
B-22 IIq Menr,rrle, qeM Ha qacrorax 2,7_B lfq;

2) n cnertpax raJral{Tr{n ua6,,ro4arorca ,ta* yBer[rreHr.re Hpyrr.r,Hr,I crrerTpoB, TaR I,r ee
yMerrbrrreEr,re [pr.r B o3pacTaHr{r.r qacToTbr 

;
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_ 3) cpegufifi oflrfirrecxas roJrn{a uanyqarorq,ux o6nacreii B Jral{eprl{Aax na cacrorax 8-
22 llq 60lr,ure, rreNr B ItBa3apax. CuertpH naqeprrrlloB rrnocRl{e B rrrr'IpoHo}r Ar{arlasolre qac-

rr0r or 0,4 no 22 lfq.
HIGH FREQUENCY SPECTRA OF EXTRAGALACTIC RADIO SOURCES' bY

v, A. Efanou, I. G. ll,Ioiseeo, iv. s. Nesterou.- It is shorvn in consequence of analysis of
,specbra of 143 extragalactic radio sources that:

1) the optical depih of emitting regions in most quasars at fiequencies B-22 Gl-lz
.is lorver than that, ai lrequencies in the domain 2,7 -B GHz;

2) galaxies specl,ra may become more steeper or more flatter $,ilh frequency increase

from 2.7 to 22 GHz;
3) average optical depth of emitting, regions

22 GHz is higher then that in quasars, Thb spectra
fre{uency range from 0,4 Lo 22,GHz at least.

in lacertids at frequencies irom 8 to
of lacertids are flat in average in vide

SaeucuMocrl SOpI{bI CIIeI(Tpa paAI,IOrlCTOTIHI{HoB OT TIItroB OIITUq€CI(EX

o6'beHToB, c r(oTopLIMIr oHI{ IeHeTurlecfiI{ cBfBaIIbI, -6yra ycTaHoBJIeHa yx{e
B rrepBr,rx c[eKrpaJIE,Hr,Ix r{ccJleAoBalIuflx. Tax, e [1] 6ulo troxaaarIo' rITo

paAr{oraJrar(rl{Kl{ r{ 6o,;rluruucrso KBaBapOB uB IteM6puA}ItCKoro o6aopa 3C

,(,sacrora 178 Mfq) rrr{eror cretreHlryro BaBI{oI{Mocrr, trJrorrlocru rrorol(a S

or qacrorbr l, s - Io, co cpe{Hgu sHaseH[eM ctrenrpaJrblroro rrHAenca d, :
': -0,8 Ha qacrorax l{eHbltre 5 lfq. Oguaxo BrrasrareIErras sacrb KBaBapoB

aroro o6aopa r{NreJra ctrenTpaJrbHrre rlrlAeltchr, BoBpacraroque c yBeJrErIeHI{eM
qacrorr,r, r. e. cnexrpbl ux B AI.Ia[aBoIIe qacror 750-5000 Mfq 6rr.ru MeEee

KpyrbrMr{, qer,I B IrlrrepBaJre 38-750 Mfq.
Itaaaapr,r, o6uapymeullble B o6Bopax Ha sacToTax B I{ecr(oJIEKo r'llrar'epq,

o6paayror ylr{e ABe [osru paBEoBIIaqIIbIe rpytrnb]: oAHa r{3 HIrx I[Meer ctrer(Tpll,
.uogo6Hure clenrpaNl I{CroqHIIKoB I'I3 l(araJlora 3C, 4pyrax I{MeeT trJIocHI{e

,gtrer(rpbr c d" : 0 12-41. It pa4uoucroquunail{ c trJlocxrrlrlr ctrel(rpaMl{ B oc-

EoBHoM orHocflTcfl u o6beRTbI ruua BL Lac, uueuyeMlle qagTo JIaqeprI{AaMI4.

Tlyeuuo o6tenru c trJIocKrIMrI paAIIoctrexrpaMI{ o6,;ra4arot SHacuTelr,Hoft
uepeMerrgocTt,Io II{T@H0I{BIIOCTII USJIyqeEu.s Ha OIITlIsecHIIx II paAl{oqacToTax,

coupooonr4arorqefica Br,rAeJreurlel{ olreprrrl{, cpaBlruMoft c uonuofi cBerl{Mocrr,Io

,uoquefiulrx paArroraJranrr{K [5]. llolanr.rlloqee 6olruusctBo r{ccJleAoBarrl4ft

paAr{Octrer(rpoB AO rracToflqero BpeMeIIII 6rrnu nrruoJIHeHbI rla qaCrOTaX Mer{b-

lue 10 llq, uoaroMy auaJrrrB crrenrpoB rta 6ouee BbIcoRIrx qacrorax Molr{er

4a5 unsopMar{rrrc, Ba,fiHylo AJLfi troHuMaura.a {r.reuuecnllx trpoqeccoB B paAI{o-

.ucToqHI{Hax.
34eCr u3JlaraIorcfl peByJIbraTbI a-nanraa SoptrIbI ctrexrpoB Ilsryqegl{fl pa-

AuoucroqH1apoB B 4rlaoaaome 2,7-22,2 lfq. B sroM I{ccJIeAoBaHI4ll 6rIJII4

r{ctroJIr,BoBagbr peByJlbrarbr..o6aopa -BlreraJIar(Tuqecxl,rx 
paAuoucrotlrrr{r(oB'

Bbrr.roJrrreHlroro e ltplrrrlcHoft acrpo+l{3trrlecxoft o6cepnatoprau AH CCCP

s 1,973-,1,978 rr., u AaIIlIbIe AJLE 6oJlee EI{3Itux qaoror, B3.flrble uB Jltrreparypbl.

,{,na o6aopa Ha rlacrore \2t2!-la -EaMu 
6burt orqqpa3E g6teHru, trMero-

qr{e rrJror}rocrr{ rroro}toa ua2,7 llU Qo.1r_nr_e 1 flu (10-z0.Bt/u''_IU) I{ otrefl-
rparrbgbre r{HAencbr B, r{rrrepBaJr e 2,7 -8,7 ffq a > -0,5 14, 61, o6rerrr,r ruua
BL Lu" r,rg ctrucnoB t7, Bl; a rar()Ite paAllotrcroql{unrr r{3 Muqrlragcnoro o6ao-
pa Ha B ffq [9]. Ha6nloAe]rrrfl rrpoBoAl{Jrlrcr sa 22-*r paAuoreJrecxoue rprr
troMoqr{ paAnoMeTpa c }raSepoM B HaqecTBe yculrureJrtt Br,rcoRofr qacToTbr. tIyB-

,,cTBr{TeJrriuocTb trpl{eMrlofi cucteunr cocTaBJI.fIJra 0,7 flu flptr trocTofinroi-npe-
Megr,r 1 c. Peay.nirarbr rraNrepeuuft rrorHocreft uoroxoB or 6oJree seM 160 uc-
rorrEtrnoB o[y6fluxoBasrr B [10, ltl.

.{lr xapanrepr{crlrKn ctrenrpoB l{croqHr{r(oB B yr(a3aHHor{ qacrorHoM I{I{-
TepBaJIe r{CtrOJrbsOB aJrrrcr, cfreHrp lLbIb]e IlHAeKCbr ll3flyqel{Ill.fi B HI43KOqaCrOr-

,roft nu"r, a" (uacrorrr 2,7-8,1 ffq) u Br,rconoqagrornofi qacrr{ gu (8,1-
22,2 Tlq), r(oropble onpeAeJr.rlJrlrcb corJraclro Bbrpax{eul4flM

lg (sr,./s2,7)
' UII 

- Ig (8,172,7)

lg (Soo o/,So,)
wB 

- lg (22,218 ,1)

rBAeCt I,IHAeKcaI\{I{'trpll IIoToI(ax S o6oanaqenr,r oooTBeroTByroq,Ee uM saoTorr'r

u'i'frl. Pacqertr d"H rI s,B npoBoAI,IJII{cll uo peay.rbTaral\I fiaIIIux Ea6JuoAerlrfi
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?uc. 1. 3asucr.rMocrb BblcoroqacrorrLrx crrexr-
paJrrubrx r{EAertcoB (au) or Euorosacror-
'arrx (arr) p1rx 743 paAfiorcroqnuxoB
I -fiBaBapbl, 2 - raraHTu(r4, a 

-Jrarleprr.rAbl,4 - fieorox{EecrBJIeHHbre pa[r{offcrorrHI{HE
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Pue,Z. Pacnpegereure pagr4or{croqErrnoB tro -/ 0 / oc.cIIeI(TpaJIBEbIM r{EAOr(CaM

.c-BcepaEl{otrcroqflfifiI,I,6-fiBaaapbr,e-ra.rarruilh,a-uaqepruAH,0-ffcrorrHr{fiff6ea.ournqe.
..CHI,IX OTO,fiAECTBTEEIfi. CIIJIOIIIHaE JII,IHII,I _ pacripeAeJleHtre tro EI,IBfiorIacTOTIroMy IIH[eHcy dI Q,7:
''8 rlq); paclpeAeJreErre no gHcorio'racrorHoMycreftrpaJrbEoMy rrEAeHcy a, (8,1; 22,2II\) nanecenorurplr-
xosoft .rrunllefi r,rlaarurpuxooano 

,

Ea 22,2 IIr( U0, 11], a rar(E(e tro AaHHbrM Apyrux aBropoB Ea 2,7 u 8,1 ffq
z,a 14, 6, 9]. I4uor,qa B cJryqae orcyrcrBr,rx ulrnreperurft uoroHos ua A,t lfq
9pu{qg"rroronrr Ha 6rtrBntrx sacrorax 8,0 [9], 8,87 1721,5 uru 10,6 IIq
14, 70.).^Tanurvr o6paaonr 6rur,r oonyreuurt cnenrpanruue uEAexcr,r q.H yr d.B
gttx 743 pagfior,rcroqur4noB.

pn4 cuexrpa Halr(Aoro paAuoficrorrufi r(a, xapaxrep43yeMbrft cuenrpanrurr-
MI'r ulrAel(caMvr dE Ir ctB, HarJrrrAEo r,IJrJrrocTptrpyeTofi rra AByxl,rHAencoaofi 4r,ra-
,xpal{Jvfe ctr - crB, auaJroruuroft gnyxqsersoft AtrarpaMMe (U - B) - (B -
- V), FplrMen.fieMoft s ouruno AJrfi xapanreprcrrnu iuei'upa. Ha pub. I roma-
Barro rar(oe pacupeAeJrerMe AilB Bcex 743 pagwovcroqlltrHoB. ?Is Hero Br{AHo,-qTo raraHTr,rxlr rraxoA.ETc.E rJlaBrrrrnt o6paaoM B JreBoM Hr{E(rreM nBaApaETe
-Ar{arpaMMr,r. }traaaptr rr rleoro?fiAecrBregEbls l[croqrrrrntr BaceJIffrcT Bcro trJlo-
cxocrb AuarpaMMbr B trpeAeJrax cuenrpaJrbHbrx rrrrAencoB c[H u a" or -l ao
fl. JIaqeprIrAsI pactrpeAeJreEbr ran,fie, HaR tr r(Baaapbr, Ho Arrarraaorr ux

,CtrE(TPAJIbIIbIX IIEAEHCOB IIECI(OJIBI(O MEH6ItrE. PU:C. ']., AAET ITAqECTBEHIIYIO
oqeEfiy pactrpeAeJrellr4.s ucrorrrrtrr(oB. rro cuer(rpaJrbrrbrM r[rrAencaM.

Paccuotpr,ru 6oree 4erarbuo ctrenrpafibrrbre isoftcrsa rrx B BaBrlcr4Mocrr[
'or orrruqecREx TrrrroB. Ha puc. 2, o uonaaaEbr rucrorpaMMbr pactrpeAeJrerrufl
Bcex 143 paAro[crotrurros rro dE a. d{t a. Tar(rrre orAeJrbrro KBaBapoB
'(puc.2,6), rararrr.rn (prc. 2, a), raqeprrrgoB\puc.2, a) r ueorolr(AecrBJrenubrx
'ucroqlrr4noB (pnc. 2, d), axo4nqrax r rrr6opxy. Cpe4ulre cnexrpaJrbrrrre trE-
,AeKcbr q,E u. q,B AJr.E BCe_X paAEo^ucToqEnHoB v. Ailfr Ka)fiAoro ollTtrsecKoro Ttrtra
rpdre,qeurr s ra6il. 1. He pfic,2, a BrlAHo, rrro lrcroqrrrntr B paccMarpusaelroft
ru6opHe rpytrtrllpyrorc.E rJraBrrbrru o6paaolr B 'AByx cnexrpalrubrx urrrepBa-
:lTr*, 

-0,75 ( a" =-( -0,5 w -0,25 =_( ar, < +0,25. Cpegnuo crrenrpam-'
ffibro EEAeHoLI Bcex uoToqErrnoB dsur d,B orJrr{qarorc.fi Ile3llaqtrreJlrno (ra6.rt. 1).
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Ta6nr,Iqa L

Bce r,rctoqnuxra
ltnaaapr,r
I'anaxrunu
fiaqeprtrgrt
Heoroxgecrnneu-
E6Ie UCTOSHUKI/I

-0,140+0,037
0, ooj_o, 05

_0,52+0,07
0,01+0,06

-o,29+0,10

-0 ,206:b0 ,046

-0,12+0,06
-0,62+0,08

0,11+0,09i

-0,20+0,74

143

7l
3t
25
16

Ta6nuqa 2

clacrortt, IIII CcbrrHa

L7)

t7l
flaruar cta:rt n

[13]
flannaR crarr,fl
,[aunax ctatta

alucno o6tentoo
CrIeHTPar-bHLItl

I'IHI,EHC

0,4.-r ,4
r,4-5,0
2,7 -8 ,L
4,9-15,5
8,7-22,2

1.5,5-22,2

-0,1 1;f9,06
0,04t0,06
0,01+0,06

-0,07+0,050,11+0,09
0,28+0,12

26
26
25
JD

25

cueHrpr,r r(Ba3apoB B rraueft Bbr6op6e B IIIIrepBaJIe qacroT 2,7-B,t IIq
xapaHrepr4ByroTcfl cpeArlr,rM Ctrer(rpaJrr,HblM I{IIAeI(COM^^a^, : 0,00 t 0,05.

CDennuft rrHAeKC ux uaJryqeHr{fl Me?fiAy qacroraMrr 8,1' a 22,2 IIq cranoeurCa

;ffi;; (",': -0,12 + o,o0;. MaHcuMyu .B rrx pactrpeAeirTl]I_rr^--:"^-:"^t-i-

TpaJIbHoMyI{EAeHcyIIpI{troBI,IueHuIIcpeAlleftqacrotrr'Ha.KoTopoI(otrpeAe_
JrEercE Ctrer(rpaJrblrr,Ifi r{IrAeHcr cMeq,aercE BJIeBO (puc' 2' 6)' Taroe I[sMerre-

Eue B ctre*rpax ""r;;i;;;;x9, 
qu^'t1-ablsBaHo retrr' qro B cpeAI{eM o6racrtr'

u'ilyqe'flfl B H,rx Ha s;crorax 8_22 flq cranonflrcfi o,,rl{qec*,' MeHee trJror-

rrbrMr{, qeM Ha qacrorax 2,7-B IIq.
Oxono 70% ra;raxrrrx r{Melor ctrenTpaJlbrrbre r{HAer(cbr B r{HTepBaJIe 2'7-

a,r iirr-i, -t so 
j-d.,; ii;;. ?,i),v ig% ^* 

.'.,;> -0,5',I{ rotrrbno v os'nofr

;;;r-;;; g%| a,{-T. ll, 6o,ee su'co*ur iacrorax (B-22 frq) y*(e

4Z%o ralattrr4r( r{Merorir"rtrpuouor,rfi uugeHo a6 } -0,5, a y 290/o orr Mer{b-

nre -1. Cnegoaa:renbrro' B paccMarpr{BaeMoM Al4atrasoHe qacror 2'7-22th'
ctreI(TpaJIbIIbIeI{HAeItcbIIISJIyqeHu.EpflAaIaJIaI(TuKyBeIuTII{BaIoTc,fltrptrBo3-
pacTarrtrr4 qacroTbr, a y HenoTopr,rx oEI{ yMeIIbItraIOrCfl. yBeJluseHl4e cueHT-

paJlbHorouIIAeKcaIIBjIyleI{ugpflAaIaJIaKTI{KIIpI4BospacTaHIIIIxIacToTr,I
cB.fi3aHo'BI{AI,IMo'CHaJIIIqI4eMBI4x.BApaxI(oMnaI(THbIxucToqHuHoB'otrTllqe.
cHaE TOJrqa xoropbrx Bo Bceru ArratrasoHe 2,7-22 llq nenuHa. floOtOuy nos-

pacTaHr{e M0qIIOCTI{ I{X I,I3JIyqeELlfl. C yBe[luqeHl{eM qacToTbl KOMIIeECI{pyer

qacTl{qHocooTBeTcTByloqeeyMeIIbIIIeHI{eIIJIoTI{o0TI{IloToI(aoTBEemIIIlx
qacrefi paA[o[croqHrrRoB B raJraHTI,IRaX. vUenlmeHl{e ctreHTpaJIbHoIO UIIAeH-

ca c yBeJrrrqeHr{e1r qacrorbr, T. e. yBeJII,rseH[e Kpyrrralrbr creittpa y Apyrl4x

raJIaItTI{It'xapal(TepHoAJIfloIITIIqecHIIToHI(I{xcIIHxpoTpoHIIbIxpaAl{oucToq-
EtrnoB, B r(OTopbrx rreT HetrpeprrsHoft IeEepaqIII4 peJIfiTIIBI4CTCRI{X eJIeKTpO-

roe [5].- --Puc"peneJrer{r{e 
Jrarleprr{AoB rro CneI(TpaJIr,HbIM UHAeHCaM c[s n dB/

(pri.- i,i;"ruoo orJltrrraercs or coorBerc'nyroq'ax pactrpeAeJleHrrft HBaBapoB

tpr". Z, o). Itax cJleAcrBrre aroro cpeAHr{e crefirp-aJlbrrbre uHAer(cbl r(BaBapoB

f;rufirrooB 6rlIBItr B flHrepBaJle qacror 2,7 -B ffq' Ho cpegwit' ctrexrpaJlb-

nrrfi raugexc JIaqeprEAoB , o6,u"" BbrcoHux sacror ct' 6orsme' qeM y KBa-

;;;;; (;;6r. 1). 
-orcroAa 

crreAyer' qro paAuoucroq'trRl'r B rlaqeprrrAax Ha'

;;;;;r;; B-ZZ'l1'\ orrrre"Hr'6oree rrourble, qeM ucrotlrruRrl B r(Basapax'-*-ii 
,u6rr. 2 upmsegeuBr r{Me*)q,r4ecf B Jr,repary'pe cBeAeHtrE o cpeAllux

cIIeKTpaJIbEI,Ix ul{AeKcax JIaqepTIIAoB B pa3ilI{ql{blx qacToTIIbIx uIITepBaJIax
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sMecre c rramr{Mrr AarrrrbrMri za ra6;r. 1. B sefi }r(e.yfta3arr cpe4nr,rft cleHrpaJrb_
flTTl1A.Ic uarvqe,rn ax, paccurfairu,t_ sauu";o A;";;; na 15 rfq ",1101 n pesyJrbraraM Har[rx r,raueperuft ua 22,2 IIq. Ha6JlroAeErr.fl s il3] 6rJrr
rrpoBeAeHbr Bcero Ha 2 uecxqa rro3)r{e HamEX, trooroMy ctreqrp , 4ruorrorrc1,5-22 ffq Molr(Ho cqurarb r(Baar,roAuoBpeMeurrrrM. ,rracrorune trHrepBarrbr, AJrfi *orrp"r*'-p;;;;;;"", cpeAHr{e rrHAe*cbrs ra6r. 2, rr,orAa rrepe(pbrBarorcfi, rro B na*qqoM trocJreAyroqeM cryqaecpeAEfifi aracTora Bbrme, rreM B trpeAbrAyqeru. ,{anurre ra6nzqrr noaror{y xa-pjlr(repr{3yror BaBrrcrrMocrb cpeAHero ctrer(TpaJrbHoro trHAer(ca, or qacrorhr.lla ra6;rzqn BaAIo, 11o^ gqearrfi cuerrp ,raqeprrfion ,u.nocHuft 

Bo BceM
nuatraBoue qacror 0,4-22,2 rrq (a - 0). Tanoft cuexrp uolxbr, o;rru oo"sc-aerr B MoAeJrtr rreoArropoArroro r{croquuna, paccMorperrnbdo ri ,U4, lbl. Cortac_qo aroft MoAeJrr{ r,rgryqeulre JrarlepruAoB renepupyer"" 

" o4"6, ,o* r."*ori-fiux RoMrroHerrrax c BOSpaCTarOqr,rMrr r ux qeurpam-naupirxeHHOCT.EMr{ Mar_
Eurnbrx roreft r,urr{ trJrorgocrfiMrr flBryrraroq[x qacruq. Bisrbn ;"r;;;;;;,trIlr( Mox(er 6rrTb onrrrsecl(Ilt trJlorlrbrM Ea Bcex paAuoq&cTorax r/t fian cJIeA-crBt4e rrMem n.rocnlrft paAr{octrenrp. - .', ,': .= ,

Herrcroprre u'Me,errrrfi ctrenrpaJrb,oro rr*Ae*ca a ra6ri. 2 c,u.qvene*ueM
cpe4ueft qacrorbr cBr,rAeTeJrbcrByror o soaMoxEofi-*roroiooirouexrrofi crpyn-Type JlaqeprrrAoB. C Apyroft cropoubr, crJlbuafi trepeMerrrrocri pu4ror"rosrrlr-
I(OB ATOTO TtrtrA MO}I(ET CYTqECTBEIIHO I{3MEEI(Tb 

'BUA 
.CNEHTPOB , OTAEJIbHbIXUB HIrtX, qTO B CBOrc oqepqAb Mo)fieT trpr{BeCTT X ,nqmyqeUy", ,rrarr"rrO

:.l.Ag:-gtre*rparrbrroro r{EAeRca rpr ue6onrmor,r,szbne o6rl*ros n rn6op-Ke' SoBMolr(Ho troDToMy' qro qacTuqEo pa3iltrqtrfi ctrel(TpaJlbHbrx r{HAer(copB ra6;r. 2 olycnosneubr uMeErro uepeMeErrocrbrc Jrar{eprtrAoB.
fleorolltAecrsreHEbre paArlotrcroqlrtrr(u B paccruarpunaeuofr nrr6op6e trMeror

'cuefirpbr, cxoAlrbre co cuer(rpaDrrr TaK HBaBapoB, rax r raJraRrr{r( (iu. puc. ia 2). Ero troArBep?r(Aaer nurioA [4] o rou, uro Cpegn niax ebrs xax rnaaapu,
Tar( I( raJlanTr[Itrr, noropire Ire BffArrBr s onruqecHom 4i,rauaaore ,cr"4cr'ur"yAaJreErrocru z;rv. iua.rofi Moquocrr{ za,ryuenun. . -.-:

Tanr*r o6paaou,- pe'yJrbrar'r auanzsi cirerrpoa 143 paai,rolrcroqrrunoB
E Ar,ra{t,o_He 2,7 -22,2 lfq uoanoJr.Eror cAeJrarr inefyroqri: rrro4un1. v 6o*mr{rrcTBa HBaBapoB o,,ruqec*afl ToJrqa, rsr-yuaroqzx o6;racrefrna qacrorax B-22 IIq rvrenime, qeM Ha qacrorar' 2,2_"g-iii.2. B cuenrpax raJraxTr,rx ua6nloAarcrc.E KaH yBerfiqe'rre fipyrr4Brr5r ctrer(T-poBl 
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COTIOCTA BJIEHI4E CBOfr CTB

EJII{3}U{X OOTOMETP}IIIECIUffi CI'ICTEM.

U YIIET.ATMOC(DEPHOIT OITCTI{HITUUI/I
rrpm TETEPOXPOMITOfl OOTOMETPI{I 3Bffin

yLn 523.841.3

B. E. Hurouon, B. trI. EYPnaruer

Ha ocuonasur{ AaEEbrx o HprrBhrx peaHrlr,rr4, cpeAHeM pac[peAeJreEr,rtr aHepuru B crler(T-

pax BBeBA pa3irqqEbrx TeMtrepaTyp Ir cBeTlrMocreft u uexanea4EoM rlorJloqeErrlr tryreM pac-

*Ur^ aoooarunueur,rcnoftcrsa 6lrl,Ianrax BapIIaETOB cl4creMbl t]BV (craapapruoft ,{morcOua z
'ee peanuaaqutr, ocylqecrBJlesuoft n ltplrmcroft o6cepnatOprau). Oqereua rosEocrb peAymq46

r( crarrAaprgoft cracrOrrle, Ilpe4noxeua MeroAllr(a 6ouee roqsoro ysera atnoc$epuoft ar-
cTr{ERrIrrI4 AJIfl rlrrrpoR orlo JIOCEEIX CITCTeM'

ON THE COMPARISON OF PROPERTIES FOR DIFFERENT REALIZATION$
OF A WIDE-BAND PHOTOMETRIC SYSTEM. EXTINCTION IN GETEROCHROME
STAR PHOTOMETRY, by V. B. Nikonou antl 7. I. Burnasheu.- Precise comparison'.

of the properties of different realizations of witle-band photometric systems may be carried,

out by computation made on the basis of responce curves,, mean energy tlistribution in the
stellar spectra and interstellar reddening. As an example, two realizations of LrBT-sys-

tem (a siandartl one and that used at the Crimean Astrophysical Observatory) have been

compared. The accuracy of recluction to the standard, UBV-system and an improved me-

Lhod to account for the extinction for wide-bancl system are considered.

Ocnosutre trpo6ileMbl acrpo{oroMerpl4l,I -, otrpeAeJIeIII{e BllearMoc{epuoro
6neCra BB6BA tr pegyxqua AaHIIbIx, [oJIyqeEEbIX B 6illlaxllx +oToMeTpI(qeCRIlX
ctrcTeMax, yctreluHo paBpemalorcfi [ilfl. MoEoXpoMaTI4rIeCHI{X I[ I(BaBIIMOEOXpO-

Maru.recnrli crrcreM llprt IIpI{MerreHur{ MeroAoB {yu4auenransroft aorpo{oro-
Merpuu ll ,2l.71noe uoloxteurle trptr trprrMeEeuutr rmponotroJlocrrbrx {otorvrer
prnbr*ri crrcreM. OgHo_fi uB roubrron pemeglr.fi y1a3aHrrblx trpo6reM 6bur

upe4romenubrft HaMtr [3] necronsrto JIer HaBaA MeroA ar(ctrepr{MenraJlrlroro
oipegeleur,rfl Hoe{{uqrreuroB peAyrqr4r,r AJr.fi clrcreMry BV, a ra6)r(e ofipeAe-
;1egtr.s qBeToBoIo c1eua noaffiuqueuTa arMoc$epuoft aHcruHgq]Iu. Ierepo-
xpoMgbre Hoa{$rqr,renTbr or(cruunq]rrr arMoc{eprr BaBr(c.flr rre roJlblto or MrEo-
BeHlroro BraqeHrr.fl ee cuer(Tparrnoft ilpoapariuocTnt, Ho Tanxte r'l or rtpnnoft
pea1qr{u AaHHOft {otouer:puuecnoft CtrcreMbl, pactrpeAeJIeIII,IE erepltrfi B CIIeHT-

ie na6nro4aerroft BBeBAEtr (o6uuuo xapar(repuayeuoft ee qBeroM), a AJI.fi

ira6ux BBSBA - I,I oT a${exra Me}I(BBeBAEoIo trorJloqelllrfi. tr'ICcneAorauue

cBoficrB muponorroJrocnbrx {orouerprauecxrrx ctrcreM Ha ocuoBaurrlr roJlblto

{orolrerpuu6cr,r* ua6nro4ennft secrMa cJroxtuo r,r rpe6yet oqerrb 6onrruoro'
ua6fiIo4arcilbuoro MarepIIaJIa Bblcoxoft roqllocru. Iopaago trpoqe tr e{$enrtrB-
Eee Mox{Ho BbrrroJrrrrrrb ranofi aEaJrr{B qrrcro pacqernbrM rryreM, Ha ocu_oBar{trm

OtrpeAeJreur{blx aI(cflepIIMeEraJIb}Io uepequcileullrlx BLItrIe AaHHbIx [4].-Taxoft 
MeroA Moll(er trpuMellflrbcfr. u AIIfr. ycralIoBJIeHI,Ifl peAyI(qEoIIHbIx

coorgoffegtrft lre.rxgy Ea6rroAeutr.flMlt, BbrtroJIEeIrIrbIMrr B 6ruaxtrx rutrpoRotro-
JIOCrrrIX CI{CTOMaX, qTO CTaEOBI{TCfi BeCbMa aI(TyaJI[,HbIM B IIOCJIOAIIUO rOAbI

B CBflBU C BOBpOCmtrM quciloM ltootrepaTuBHblx llporpaMM, trpu BbItroJIEeHI{m

I(or6ptlx soaHunaer Heo6xoAuMocrb CBeA6I{ll.s B gAIrEyIO ctrCTeMy {OrOlter-
prn"-"*r* Ea6ilIoAesufi, nuuoIReIIHbIx Ha paBEbIx o6gepnarOpvlfrx C HSCHoJIb-

Ho paa;ruuuoft autraparypoft.
Iiu* opr*ep npurtneneullr paoqernoro MeroAa cotrocraBJlenr'rn {otouetprt

qecRux crrcreM HaMr[ paccMoTpeHbr ABa BapuaETa r{3BecTHoft rrupoHoronocEoft
CTICTeMLI UBV fiX<oacora, ItpltBbl_e -peaHIItrII xoropofi lBflrbl tro yTosrreEEbIM

AarrubrM Axyceuuca u Crpaftxzca [5], u 6luaroro H rreft Bapuanra' ocyqecrB-
,e"rnoro , itprrc*ofi acrpo{usrsecroft o6cepnaropmvi A. I. Illep6anonnu.

,(lr pea,ru3aqu[ Eroro BaptraETa CtrCTeMbI 6wn:o BBfTbI {oroygnOmlITeJIb
o oypimaro-qe,ueBbrM {or6naro4oM rr oreqecrBe*EBre ceero6_unrrpT: U .-
VOC:OO (2 r,rlr) + CBC-21 (t uu), B - CAC-20(5 rvru), y- HtC-18 (2 uu)..

zLO



6h)

li
li

I
I
I
I

I
I
I
I
I

\

Puc. _1_._t(puubre peaxqr.r.{ Bapr,{aHroB clrcre- .,y*. UBV-' fitxoicoua (cn.ndurnax 
""i1 

/ ,4

4,f00

flo,ryuenrax {oronretpnqecKafi crrcreMa
AocraroqHo rr{[r,rsHa AJrfi 6olrruns-

zSnzanoft r ueft npuucrioft crcrelrn 1n l7- S,rxoBaff)

Pnc. 2, Pacsersbre AByqBerrrEre A\iarpaMMbr
AJrfl BBeBA rtannoft trocJreAoBareJrbnoc.tili ///
AJrfl crrcreMrr UBV Axrqrcoua (cunomnax "-
nwEtr's),.AJIg r(pErMcr(oro Bapr{arrra cr,rcTeMEI
lttpyNru) rr Arrfl crrcreMn lZ (mrprxonax)

Zf,ru
h,A

(1)

craa Sor:orrrerpoB Harxeii crpanr,r. Hpu- 
"l L.r''\, IBLle peaxulru aroft cr,rcr.euhr rr r{pl4Br,re I \r. I

peaxqfflr AJr.rr cr4crelTur ,Il,;,rrorrcoua T]or(a- I \, I

BaHLr Ha puc. 7. l{an nrrlrro. ,rranc_r,rnry- ,rl \f i
MrrI npl,rBbtx peafiur{rr r{rr-\ rIoJry]lrwp.n- "," I \. I

Ht,t AOBOJITTHO saNeTrro pasJlrrllatoTc.fl. I \\ I

Itprreure Aa.a tro,rlocsr Z paa,rr,rqalorcrr I \ I

HeaHasfirersHo, uarorrrynr xpr.rnoii lptn ltr I \ 1;\ . IItpblr\rcmoro BaplraHT^ no,,rocr,, B I \trt\ 
|

cABnHyr n 4,rrlrrriouollr^"._:yl"^ _"611:11, ,

rgqe+ rroJroctr U cuerqeu [o cpaBr.reHr{ro c n.rraccutecxori troJrocort floqrtr Ha{00^A B HpacHyro crolroHy.
C noMoqrro Hpr{Br,Ix peanr4rr,r o6or.rx Bapr{arrroB cr{creMbr 6rrnlr nrrqrcileur,I

c ToqlrocTrlro Ao r(oHcralrr BHaqeHr,r.tr [oltaaareJr.tr qBera rr BBeBAIrbrx BeilEqu11
AJI.II 3Be3A pasIUSHbr,{ cfler(TpaJrbHr,rx nJlaccoB u cseTflllocTeft:

u - B : - 2,5r'- { !, lll 1 lll '1ll 1l _r co,,s r,- 
J or (I) E (1.) x (|,) d)"

V : - 2,5 Ig 
$ 

oy (),) E (f)q.(f)dl, f consr,

rEe oy (1,); or (I); oy (I) - KpEBbre peanrlr,rr crrcreM; E (1r) - cpeAutre
Arfi pasruqEbrx cuer(rpaJrblrbrx troAHJraccoB pactrpeAeJreEtr.E arreprE* d ouen-rpax BBeBA, T^(1,) - xoa{Szqr"rr, yrrrrrrroqrt BJru.fiHue Me}KBBeBAEorotrouroqentra. Ssaqeuzt E Q) u npuaar rte,fiBBegAEoro [orJroqeHr{.8 Bafirbr

fra ptrc. z trpuBeAennr Bbrrrr[cirerrHbre ra_KtrM tryreM AByqBerHbre Ar(arpaMMbr
AJIfi sBeBA ruasuofi rocJreAoBareJrbuocrtr. Bneagnr ruviii cserzrrocrefr Ee Ea-
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.EeCeHr,r, qro6hl IIe SalpOr{o}IiAaTb sepTe1i. I{OnCrautsr B coorFlomeulrnX (t)

tsr,r6oaHlr raItI{}I o6pasou, alro i" sBeBAbI A0VB- V:U-B:
: :g;rr2. FIa plrcynxe Harrecerra ralurie Al.arpaNIlIa, BbIrrlICJreHlI&fl rrpr{ BaNIeHe

IroJrocbr u na uo.nocy tr(, upeq,roirieHlrylo crpafir1ncoNl, KJaIt O6ecnecusarcqyrc

;;;;;";*"prueuirufi Bapr{arrr Irrrlllo}torlorlocuofi y;rr,rpa{uoletonoft cllcreMbr

ii]. Crprrria',r ror(a,aHL,r JrtrHrrrr Hapacraloq,elo IIoKpacHeIIlLE. trlla pacc,rtor-

peHrl.fr pr{cyrrRa CJteAyer, qro Bce Rpr{BLIe CXOAIILI [Ie]I{Ay co6oii, sro yHaSLI-

gaer Ha AoCTaTOqHyro 6luaocrr, cgoficre Bcex rpex BapI{aI{TOB CIICTeN{.

Puc. 3 I,IJlJlrocrpl[pyer pe3yJlbrar corlocraBJleHl{f BE'IqI{cJIeHHLrx AJrfl

.rfnr,rlrCXOft lr HnaCCr,r.IeCKOIi CIICTell 3Be3AI{EIX R€JII'IqI{H 7 ra UOHaeare'neft

;i}r"3-":'v';'"i_ B, o'rreueurror* ,run*o.*w I{ u ./ coorBetcrBerrno. flo

ocII opAtIHar or,rloilicltbl pa3lloc t'JI

LV:Vt-Vx, A(B - V):(B -V)t-@ -V)s
B BaBI,IcI{NIocrrr or (B - V)t tt

L(u - B) : (u - a)' - (a - B)x

B BaBLrcIrNIocrI{ or (U - B)t'- -Crpao*urllr 
yr(a,aHr,r Jrr{r.rrrr{ Hapacrarorqero [o*pac,e'Irfi. ItaH suA,o ua

pr{cyHr(a, sBesArrbre BeJrrlqr,rHr,r 7 s-o6e[x cllcreMax AJIfl He C.IIIIII(OM trOl(pac-

'HeBIIIlIxsBesA}Iol.yT6r,rtrpegyqI{poBaHDlcTocHocTbloAoHecItoJIbH[xTblcfs-
Irbrx erea4nOit BeJIr.rqflHbl IIpoCT],II[ COIJIaCoBaEI'IeNI IlyJIb-IIyHItTa' MeXrgy

IOHaSareJLfta{r{ qBera B - v Anr ,rerottpac}IeBItrI{X 3Be3A cIIeI(TpaJIbE}',IX I(JIaC-

cos 6onee porrrr",'.reol i\{, Tn - V 4;1'13), c roqHocrr'Io +0ry01 cyqecr-

nyer .;urHefiuaq CBflab. ,[,.n4'uoHpacIIeBIIII,Ix anea4 ne^o6xqAI{}Io BBOAI{Tb Ee-

6onruryro flolpaBny, cocraBJlflIolqyro e cpe4Trent -0'035 EB-u'Cs'fiar r{e}I{Ay

oo"uilr"r"iri U - n cJromlree. 6na aa"ucnr lI or crlenrparrr'Horo HJIacca r{

"o"**o"*t. 
flonurHa r,ICrroJIE,sOBaTb 3AecF, lranefiI{oe cooTHoltreHl4e lto?I(eT

il;;;;;;;';'o-ri6noo, B Hecnorrblio corr,ti anea^uofi BeJTI{qrIrIbr' B cpe4ueu uo-

npaRKa Ba I\IeiIisBeBAIIoe iloHpacHeHlle s (J -- B "o"'no"t' -0'0448u-s'
Bern.urna orx.norrel.Iufi o.r. upanil,rx rra puc. 3 Aaer noH.ETI'Ie o [peAeJrE'Ho

4OCUtilir,rlroft ToqlrocTlr peAyltqI,IlI c uoolorqr,ro .nlrnefturrx coorlroruenlrrt^6eg

yrleTa l\{eiI{BBeBAIIOIO ilOIJIOII{eHlIfl ' CIIeI{TpaJIbHLIX I{JIaCCOR I{ CBeTI{N'IOCTeII

3Be3A.
floAueprtr-relleIIIepaS'aIToIIpoBeAeHIIoeBbIII]eCoIIoCTaBJIeHI{ecIIcTex[

oTIIocIITcfI 1( I{BeTa[I I,I BeJII{tIllHa[I, IIoJIyqeHHI,IilI pacaIeTHbIN{ IIyTex[, TaI(

cnasaTb, B ((qr,rcTolr)) BtrAe, 6ee yuera lrcxameuufr, noocrnnur* aruocsepnoft

,^arrir"rI""ft. 1\,Iein4y relr, nan lIBBecrHo, oAgr'rrf r13 rJIaBr{rIx I'rcroallrllr(oB pac-

xotttgetlnft NrelriAy rIo'[yaIeHIIbINtI'I paBrIbIN'IlI aBTopailIl{ BHaaIeHu'EMu tror(a3are-

'refrqnera}ISBe3AIIbIxBeJIllaIlIHAJ]goAIII{xI,ITex}I{esBesAflBJIfieTcflHeAo-
CTaTOrIrro roqntrft yareT IIOtJIOq,elIlI-g lISJIyqelIILE SBeBA B aeltUOft aTMOC6epe'

Iloarouy grn 4erallr,oto [paItTlIqeCI(OIo conocTaBJlelIu.s 6r'rnU pacCMoTpeIIbI

.erepoxpoN{usre xoarfsrqrn"riro, encrr{Hr(r{r4r{ 
^la 

o6olrx Bapl{arlroB cr{cTeNlt'r

UBV.
SasucrtMocrbrerepoxpoN'IHolo{aHtopa-Eltcrl{Hr(qr{Ir'oIIpeAeJr-e-IllroroHa

aoa4ylruoft rracce X, or qBera sBesAbI c^(o6rrurIo B cllcrexIe B - v) orpeAe-

JI,EETC,E CO OTI{OItIEIII{E},'I

a (C, X) : a (Co, X) * ^r' '(C - Cn), Q)

IAeIUI,fiCo_6epercfiqBeTSI{cTIIIIHqI{oHI{ofianea4r,r,aT-rlseTonoftqJleg
xoa$$lrqueuro rnirri*r*qlru. Srot rrJrefl qacro trpr[Hr{Maercfl rlocroflHHr,IN{, rrro

uerrpaBr{Jrbrlo. (Ju r,rrreeT rleTltyrc BaBI{CIlr[OcTb oT trpoBpaslIocrl{ atr'roc$epr'r'

I{polre toro, {arttop EI(0TI{I{HqI{I,I, troJlyqerrrrr.rft tle ua6nrogeuuft 4rr rrexo-

,opoif ;;;/Iy-";S rraccbl' rBJI'Eerc'n ee SyuHquefi' trocr(orrr'Hy rerepoxpoNlHoe

rrBJIyqeIIrIe, "poron" "i"p^"' 
ut'o"6t'py, n"paauofi crerle,rricJra1,'sercs B pa3-

rrr4qrrbrx l(J,4rrax ;;;".-b;; ,ro""rniit e$sexr oop6ca. @axtop cf(c*'lHHUItu

yMellbuaerc, rro Mepe yBe', Itqclrltfl 'o'gy-"ot 
niu"tu' X' 3S{ext Oop6ca

Moll{er 6r,rtr [peAcraBJretr coorHorrleurre]\t

a (C, X) : ,Lo (C) * xX : cro (CJ * xX * v'(C . Ci' (3)
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tuo : m, (X) - .o. (C , X).X
B Br{Ae

mo: fm (X) + xXzl - [ao (Cr) * y.(C - Co)|,

B4ecr o"o (c) - <nyrenofi> {axrop ar(crrdrr*qr{rt, coorBercrnyroqraft HacroJrB-no rorrKoMy cJroro arMocseprr, qro Ar.fl Hero ylKe He cr(asbrBalorcr a{{enrrr,
cBfiaaEEbre c rerepoxpoMHocrbro_ r{BJryqeEr{.8, x _ roa{{[qrreHT O;p6;;;aarucrquft rr or qBera BBeBAbr C n oi o"o (C).

BneAenue rIoHfiTu.E (HyJIeBoro) Sanropa or(cTr,rHnqrrlr troaBoJrfler ctrp.EMrrrb
JrrrHEro Byre, yur'rrsrnaa (2) lr (3), rpeacrasm ee o6qenpurrrou Bbrpalr(eHr{e.

(4)

(5)
rAe AJIfl trocTo.EHHoro sHarreHl,Ifl cner(TpaJrbHoft npoapauHocTr,r (ee lrrnoneulroro,
auaueuua) nce Hoa{slrqneHrLr ,e ainucs.f or noi4yruuor-r Nraccbr.

utrp.sMfleHHa'r Jrr4Hr.r.rr Eyre uosroJr.fler Jrerr(o HaxoArrrb u noa{{uquenr(Dop6ca, ancrpaloJrr{pyfl ee Ao BHaqeHrl.s X : 0:
4* : ila(C, X)- cro (C)1.

,(nr rr,ran.uesus oco6enuocreft rerepoxporruofi axctr,ru*r{nrr r,r paccMorpe-
I{r'r.s pacqerHoro trvrr{ oIIpeAeJrerrr{.fr MrHOBer{rrrrrx eHaseuufi onprr"rpo*.y a ?t 6rrflr.r srr.rucJrerrbr {aHrciprr gKcrr{Hr(qrrrr AJrfl p.EAa Bo3AyrrrHr{x r\raccIr trposKorpa_IqJr_TpoBalrHbre AJr.fr sHaseHr,r.E X : 0 Arx Ha;riA0fi r{s ferepoxporr-
HbIX IIOJIOC UBV. PAC'IET BbIIIOJIH.fIJIC.f, COTJIACHO OqEBITAHOfi {OPNNY.rIE,.

a(C, X): +2,51* 
J6 (r)a(l)t(l)'to-"(r)'x ar 

.
I a (1,) E (1") t (1,) dt, '

rge x - BosAyrnHlI--T_*.r: na noropoft.^otrp_eAeJrflJrocb snaqenue noas{u-querrra rerepoxpoMrloT^, ro"rrnxquzl a (C, X), o (I) _ .oorr"r.rryffiu*ItpuBar peaxqrrtr, 
" ?) ;,rorapn{iru^vecxrifr.' . xoa$$uqueur MorroxpoMa_tu.iecxoft ar{crrrur(rutr (a (f) : -tSp (I); p (I) f-Iri;S$rqr.", trpouyc1a-udr aruoc{epu).,{tg pacqeroB sa.Erhr.cpeAuue Hpr4Bbre MogoxpoMarnqecnoftancrrrrrxqlru' rroJryqeuubre B r(prrucroft o6cep]sarop_r,rn B, lgTi 

"--10t8 
;;;npuBafi 4ua Maynr-Burcor, ouy6nunoaa"ru"'o*or*-tg], ; fipr{Bag, troryrreg_Eafi B oAurr r,r3 ra6rro,qare,nbHbrx uepuonoB B yunu sa',uynftre .ns-ne#neraB, 1972 r.

B coorsercrBrfir c (8,)'^ngrnameHlrfi AJrs rerepoxpoMuux roa{SuqtrerrroB
AftCTI,IEI{qUII CI{CTEMBI' ABV, O6OArIA'IEHUbIE COOTBETCTBYIOqI4M IIEAEKCOMBrrariy' MOrr(HO trbrrarBc.E trpeAcTaBuTb a o6qeivr ,rge, y*nruBaloqeM r o{$enr.Melr{sBesAEoro troHpacEeErr.fi :

ay(B -V,X):at (@-V),)+?v[A (B -V)l*xvX * gvEa_v,
as(B -V, X): oB (B -V)") + latA (B -V)) * xaX + SrZu_r, (7),
qa-v (X) : aa (B - V, X) - ov (B _ V, X),

rAe ?y tr ?.a - qBeroBbre HoaSsuqzeurbt, xy rt*n - xoe{suqneurr,l (Dop6ca,.
BaBl4o.ffqr[e or o-v T- !a, gUa-v - qJrerr, ]^rrrrhrBaroqufl sru.flsua ,a*rruij"o*
Lo^.T"jj"^._"II: I? - V)" - tror(aaarerrb qBera axcrr,ruxrluoruot srelgur.nagtr AJrfi orrpeAeJreur{ocrtrrtrpurr.fira sBeBAa KJracca A0 V.racqerrr Eoxa8ailr,r, qro Ailfi troJrocbr Z a${enr Oop6ca upene6pemulro
Yau. ,4;rt B-uorocrr ou crauoBurc.E BaMerHbrM u noJr)fierr yqrrrbrBarbofi.Pnc. 4 trrrJrrocrpupyer BJruEHrre a{{exra o;il4; 

"; i;&s'r;qrre,r aftcru,n*qtrI( B rroJroce B ,[x^onco'a AJrfi area4 nex^orop'x r""*ilirourbrx nJroccoB.,
3as[ciriuocrn a,\, w a$, ucnpan,re'Fbre aa as{e*r (Dop6ca, or ro*aBareJr.E,B - v upr,eAerrbr rra p,c. 5. 4rx .rpo*oro ruracca BB.BA, apoMe M-i[ras-
ToB, BaBucuMocrb cr$ or B - V Molnuo cqlrTarb tr,ruefrnofi. Eru"orprrr"o,ro o6crosrgJrbcrBo, qro trofipacrreBrtrtre SBeBAbr 'atts. a\, cABuraroTcfl BAOilb.UPAUOfr, BCJIEACTBIIE SErO AT.E ATOIO {AXTOPA EHCTIIEIIqUT IIET EY}I(AbI BBOAUTLctrertraJrBEyro [otrpaBRy aa iuemanea4noe uorpacEer{tre. ,[r" ,o"o sro6br

(6)

qtv
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Pue. 3. CoflocrasJreulre sBeaAEbIx Bg'
Jrr'IqLIE rr rlor(a3areJIeli qBera AJIE r(Jlac-
cr'IqecRoro r,I RpLllrcHoro BapI{aETOB Crr-

C"IElilU\ UBV
I - cBepxruraHrbl, III - ruraHTbl, IY - cy6-
rnraHTLI, v - gSeSASr r,lannorii rocreEoBaTerr"
flO CTII

416
Puc,4. Bilrssue e{{erra @op6ca EaF(oE*-
tluquenr Dr(crttrr(Ilrrld c[B

4a
*Z

OY

AOT

F0v
g0r
H0y
Kly
l10r

4,18

x,12

.o6ecuesurb roqEocrb otrpeAeJreHrra ccos lyume qerr -:0ry01 ' AJIE rlol(paclreB-

rutrx BBeaA crle4yer rrog"i"' ;tOoru-yi roopu"*y g 
2E n -v, rAe Ho3{6uqueIrr'

AarzC.arqr,rfi o:r llenreseaArroro EOr(pacl{erlffff,-M^oxter 6Hrr, 4n.a o6oUX BapuaE-

ToB cllcTeil{bl trpeAcTaBJIeH B r]v]I:e gB : 0,6Tr'
Xo4 qneronmx Koa$SIlqIlerrroB '[s or cts ri Tv ot av tro]t&3aH Ha pr{c' 6'

ztJpi'nr*br ra*lr(e BaBrllcr{Mocrrr AJL'I Hpu'"'x pea*qr{u Rpu^tyqToft cucreMbr-

Or*erron, sro trpfl Ea6JrroAeEI{r]t u*"",o aneag,lr r(Jracca A0 V s fiaqecrBe

Or(crr{Hnrlr{onuoft Loea4LI JIIo6oro Apyroro HJIaCca trpuBeAeT I( CABIIIy BJ{OJIB

ocl4 a6cqtrcc Rpr4Br,Ix, r4eo6parxeuurii ,ta pzcy"He' Ea Ee6orb[yro BeJIr{qI'IHy'

oop"aiu' )y.ia - izl. H"" tror(aaaJlu pal'e'u', MeT{y :toa{{raquellraMtr
nle lt %n CyqecrByer ltoppeJl.flIlztr' uOI(a3aIIHafl Ha prc' t ''" Taxiu l6prro*, trprlBeAe'rrbre ,brrtre pesyJlbrarbr put":1:1^^'-:1#1"?'
EaMeTr{Tr, rryTb AJrfl odpe4errerrr {axtOpa ,H,TI{HI(qIII{ B uoJlocax v t4 D'

Ilp.nuuprrrlriro' o"p"f.riiior.r oo,ra6nlo4egu.gM er(crr.Irl(rlrrouuoft BBeBAbr

"d;6"-#;;*J-4r*top", 
a-v rr a-e rr tror(asareJrrr qBera B - v' upeue6perar

21.4
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Puc. 5. Cnrar, {axropoB ar(crrrfl-
I{qr'III C IIORaSaTeJrerr r{BeTa AJrfr
clrcroMr,r,{lnoncoua
O6oauaqerrus re H{e, qro ua puc. 3

Plrc. 6. SasuctlMocrr rIBe-
ToBr,Ix rrreuor or rlanropa anc-
TI,IEKIII,II4

I(pyxrHn - AJrfi ctrcreMbr [H{or.rcoHa,
Hpecrr{nff - AJrrr HpbrMcHofi cucrcltrt

Puc. 7. Cnaas xooS([r.rqr,reEra
@op6ca c qBeroBrrr,r sreuoM Ko-
e${uquerra axcrr4rrr{qr,rrr B tro-
toce B
O6osna'ienus re 

'fie, 
qro na puc, 6

Plrc. 8. Blra.anue eS{enra
@op6ca Ea ([aftrop Dxcrr.rE(qr.rrr
B rroJroce [/ prr mlaccnqecnoro
r{ RprirMcRoro Bapr'laEToB crfcTeMr{
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Koa$Suqreurar,Ir{ ? u x. SarelI c rlorlolqbro rpaSuHoB plIc,'-.6 u 7 onpege;ranr-

ctr \v, \n vI Nx,I(oropble noAcraBJlflIotca n estpailieHl{'s (7) 4na xoa{Suquen-

roB 3r(CTr{HHqr{}r, r.{crroJrbsyerrbrx AJr.E peAyI(q}II{ 3a aTNO0oepy ua6;rrc4eHHbIX

,uur4oor* Belrusun 7 lr uoxaeate.neft qnera B - V. flpr'r. aronr yqer IIBIvIeHeHI{fl

*or$4rqrurra Oop6ca c rIBeroNr l{o}r{Ho c AocraroqHoft toqnocrblo npeAcra-

ruri 4.nx o6oux BapI{aHroB cI{creNIbI B BI{Ae

xe : xr (A0 V)'[t + 0,2 (B - V)1.

V.Ier anctttHl(tirrl{ r U-no,uoce CyqecTBeHHo cloiliHee' O6aop I\'IeroAoB pe-

nv"tirn aa aronoc{ept ort crlcreNl U 
".Y 

npI{BeAeI{ a.rrouorpa{ulr-Crpafiixu--

} id, ;. lZSlv u 
"riroJguuurn"r.rro"o 

lal. Ans ganuoft BBSBAbI, na6rm4aerroft

Ha aeHI{TI.IoN[ paggToflHttu X, XOa{suquerir 3KCTI'{IIHI{I'III B IIoJIoCe U uOmnO

SarrflcaTb B BI{Ae

o,i (B -V , X):oou ((B -V)") f ?rr (A (ts -V)") + xux * guEn-v' (8)

34ecr, k.tEn_v - rrofrpaBKa, saBucE[I,aq oT IIe?I{SBeSAIIO|O IIoHpacIIeHI',I.fI.
' 
lta*"yxre ornne.ranoiu, Hoa{{r,rqlreHrll 'fy rr x1 ,D.Blrcflr or pacnpeAeJlellr4fi

aHeprl{u B cIIeHTpe 8Be3Abr, a Tan]r{e oT SHarIeHI'IA {aHrOpa 3I(CTI{I{HI{IIE'

", iia - 7)"). FIa puc. 8 4,Tn npr'I-Mepa roxa3ar{r'r ,H3rueuetrl4r {axropa
SHcr14HHU,{l.r arr c eoiAYurlrofi,rtaccorT X 4ln cl4creillbl U;.{lrioucolla Il AJlfi

;p;-t"n;iirr"t"nnu, UK' ulllrrtgr.IglTo^,9-'o oqnoft n tofi ine Hpunofi lrol{oxpoMa-

ru-recHoft Br(crrrHr(qr,rtr cr (I) HAO 1977 r. Hax nu4no II3 pI{cyIIHa, BcJreAcrBrre

TOIO, qTO A?r{oHcoHoBcKafl cr{creNla npocrl{paerc,fl AaJIbIIIe B yJlbrpasuo;reto-

nyrc'o6.1aCTE,, xoA o.Lt \Jtfl. Clrcrerrbr U LmorncoXa HocrlT_lleJlurrefinttfi xapan-

,Jp. 1". "priucnofi 
Cr"r"ro, .lrunefrnocrr coxpa,ferca. Hporte roro' HanJlorr

ruuufi, *upanreprrryrorqr'rit e{{eHt @op6ca, cyqecrBellHo 6onlrue AJIfi AEtoI{-

couoscHofr ,rrranrur. 3alre:uril'rrotryrFlo, rlro HapyueH]Ie Nlo]roronlroft ouepeg-

HOCTI{ CJISAOBaHl4fl ;rUHuft B SaBI{CI{}IOCTI{ OT CIISKTpaJI6HOTO I(JIaCCa flBJIfeTCfl'

rreHoTopbrM oTpaE(erlr{eN{ csoficrs 4nyqnernofi Al4arparIrIbI. cssab c uBeroll

(B - V) {axropa ORcrr4Hnr{r4rr q,ou AJ.s. nprrucxoft cllcrellli [oKasaHa ua puC.9'

?r{rrpHr,rMr{ JrrrHr{flN,rr{ AJr.E 3Be3A pasrusgrlx cseruil{ocrefi. Itan uoxasaJrl4 pacce-

Tbr, rrotrpaBr(r{ 3a Me}r{3Be3A}rOe IIOrJrotr{eHI{e, a{{exr (Dop6ca, a raltme aMtrJIII-

TyAa r{BMegeur{fl }u ono"yri 6rrtr, c AocTaroqrlofi ,oooocr-o cBfl3al{br c xoatfSr-

IIr{eHroM DRcrI{IlHqI{u AJIfi 3BesAbI r(Jracca A0 V uepea Hoa{.$uquenr trpoflop-

il;;;;;i, ku,' xoA r(oroporo B saBrrclrMocrr{ or .'u (A0 v) tror(a,a, rra

pllc. 10. Torga rr,rpainetrrne 4tx xoas{uqllellra 9I(CrI{HI(rIIII'I AJI-g sBesAbI' IIa-
'6orguuoroftn'xpuuinoft cr{crer\re [/pna BoBfi,,unrofi lracce X, rloixgo Sarrr{carL"

IICnoJILByfl IIII{poKo IIpI{N'Ie}I.EeNIbII1 IIapaMeTP QUnv, B BI4Ae

cr,(X) :a.ou,"-ttulO,077X 4'(Qunv -Qunu,, + 0,2) -0'02lEs-vl' (9)'

IAE

Q,.,Bv:p -B)+H@ -v),
du,e X QUAV,, OTI{OCTITCfl H AKCTI4HI(qI'IOUHOft 3BeBAe'

Br,rqucnenubre rro, Drotry BbrpairieHrrrc BHaqeHrra al, (ylrie llctrpaBJIerIHLIe 3a'

,{6;;O;p6ca) y*orumu, ,u prc. 9 ronnuur.t JTITHTIflMI{. Itax urgno, pacxo*t-'

AeHI{.fI r{e}riAy BgaqegrrflNlr.{ afl, nr,ruucl-eurrbrNrtrr rlo roqHoNly nrrparxeuluo (6),

Lr BHaqeHrrflrrr, uororara*rrnurnni'no npu6.nunteHHoN'Iy BLrpalI{eEr{Io (9), ue.upe-

u",,"u,* o,io},,TaHa,g ToqHocTr, BIIOJIHe cpaBIIIIIN{a c o6r,rqrroft ToIIHocTt,Io soTo.

,ru*rpr.,"arux lra6.rroleg6fi S Cr{cTerle B7 u nonaaLIBaeT' no HaIne}Iy }IIISFII'IIO,

[ptrroArrocTb npeAJrafaeruofi uero4r.rHE yqeTa aurocdlepuoft ercrunxqllll AJIfl

viirpr{ro"urouot-oorrocw IJv. ,[,"n "'i""uon 
U ,Emoucona w W ^C'rpafinruca

ir""r'rrir""Oepuoft er{crr.r,Hqr.rr{ HaMHoro crro}fiHee. Hax uoxaaan Sgananuuroc

[4), gln o6ecne.reHr.rfl rosHocrr{ oupeAeJIeHI{fl c],u tL ccw oltoJ]o -10T02 ueo6-

xoAI{il{o upI1BreqeHue AOnOJTHT{reJIbHoro rapaNrerpa

Qrv :@_ n+H(Y -R)'
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Puc. 9. Cnaar, rlanropa Dr(crr,rEnqr.1r,r c qBe-
TOlr AJrf npbrtrcnoro Bapr.lanTa cr,rcrcrrsr u
AJrfi BBeBA paa,;rr.rroir cBerr.rMocrr.r

f - cBepxrr4raH.rrr, -IIf - rr{raHTlt, I/ - asca-
Ibr rraBuorl EocJrc[oBareJ]bnocrrr, o - $an,ropn
0HcrrrHr{rltru, onpegeJrca}r},re tro npnOruHieHHo]-r
rlopnyre (9)

Plrc. 10. Cssar, xoerlrfnqucura rponop-
IurolaJrLrrocrrr n {-rop.uyle (9) co anatc-
nueu rlanropa artcrlrflRrlr.rrr r noroce [/ 4ln
xpbrrrcnolo DaprrarrTa c14cTeMBr

4,f,
au

.10

,/

urr'

nqUtJ l0 ao( A0 V)

qro rpe6yer rrpoBeAeur,rff Ha6JrroAenmft B cucreMe R. floarolry MeroArrna oupe-
AeJreHI,I.E cuy ]GJro)nEfieTcfi.. To.Isocrr peAyltqr{E BbrrloJrrrerrEbrx paEee na6nro-
AerrufrB cr{creMe U,(moucouaBW-cvtcreMyB trrrrspBaJre 0ry7 <B -V<< 1ry5 tropflAr(a 0,03-0T05. Ans Apyrrx BHaqenrft B - V Heo6xoAuMo
SrraTb fiJracc cBeruMocTr{ Aanuoft SBeBAbI, Tar( fiar( orr(JIoHeH}t.E or nnueftsofr
BaBuouMocrrr-Me)fiAy (U - B) ut (W - B) uoryr Aocrr4rarB 0,f2 (pic.39 uo-
'Eorpa{rur [9]), uro HaMrroro 6onnme orr(JrogeHufi, rpr[BoAnMbrx-Ha prac. 3.

Tanru o6paaou, orpauzlrerrtre npurofi peaxqurr Hraccrruecnoft cr,rcrelrrr
{ ,[xoncoua o l(opornoBoJruoBoft Croponri na 100-150 A gaer cucreMy,

6;ruanyro n ocyrqecrB,nesuoft n Hprrucnoft o6cepaaropura, o6ecuesusa.E 6oilee
,upocroft u ro.rrbrft yqer arMocSeprofi Encrlrrrxqurrr

Saxflroseuue

_ Pacqerurrft meroA corrocraBJrerrrfi Bapr,raHToB cr{creM UBV firxoucoua tr
'6firanoft r ueft otrcreMtr, ocyqecrBJresnoft s Hprrrucnoft o6cepnaroptrr{, noro-
pyro MolnEo crrtrrarb AocraroqEo ruurquoft gnr 6onnmr{HcrBa {orouerpoa
nameft crpaEbr, ftortaaaJl, qro troJryqaeMr,re B aroft crcteue BBeaArrbre Bertrqrr-
EbI V npn yqere Me)fiBBeaAEoro trorJroqeHr,rfi Moryr 6,rrrr pe4yqrrpoBarrbr
'B rtJraccffrecHyro ctrcrervry ,(moucoEa c rollEocrbrc rre xyme -t0?01 . Ilonaea-
reJItr qBera B 

= 
V AJr.E BBeBA 6onee parrrux seM M ranme peAyqr,rpyrorcfi

o_ ToqEoorbro *0*,07 c troMoqbro nzuefirrrx cooruoltrerrr{ft. IIpu aroM AoJr}r(Ho
'6rrm yxreuo BJrtrfiEue Melr(BBeBAHoro trofipac,egr,rfi. PeAynqi,rx noraaarenefi
U - B nroxer 6rrm urruoilEerra c ro.ruocirro -0T05. 

-

Ha ocsose {oprvry.r u rpa{unou, troryrreugbrx pacrrerrrbrM tryreM u ocuo-
aLlBarorquxcfi Ea ycrarrosnensofi BBauMocB.EBra {anropon Er(crr{EHqtrE c rrapa-
MerpaMrr, xaparreptrByroquMu e{{exr Oop6ca r,r qnerouofi xoa{suqaerr;
,rpeAJraraercf_fl(eroAul(a 6onee roqEoro yqera aruoc{epuoft axcrrannqurfr. AJLF.
croreu B a V (c rouuocruo Ee xylfie :L0T01), flosbrmenne roqEocrtr yrrera
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arMoc$epuofi oHcrlrrlxqvu Ao -10ry02 Il cl{crer{e U rpe6yet orpalluqeHua Ho'
por*ooornosofi .Iacrn ee Hplrnofi pealtllurr Ha 100-150 A.

Anropl,I 6.naro4apuu A. I. I{ep6ar(oBy, npeAocraBrrBlxeN{y ItpI{BbIe peax-
quu $ororterpa Ao ux ony6tur(oBaHl{r, E. A. Eypuatlenofi, cocrasusuefr
nporpar\{Nrl;I 4;na o6pa6ornll AaHHbIx ua 381\{, H. H. flerponofi lr B. T. }I{o-
roJleBoii Ba rIBroroBJreHI{e unnrocrpaqlrfi.

,[,exa6pr, 1980 r.

Jlrrreparypa

7. I:Iunoruoo B . B.- I4an. Itptrrr. actpo$lIa. o6c., 1976, r. 54, c. 3.
2. Eypnaruee B. I,L- I{an. I{ptrrr. acrpo{I,ta. o6c., 1982, r. 65_.

3. HiinoruoeB.E.,Bypttowrrb.II.- l4'ru.l{prru.acrpo{rra.o6c.,1976,t.54,c.24-
4. S|anaau,troc ff.- Erolr. Br.trr,nroc. o6c., 1'975, N 41, c. 3'
5. Aacyceu,uc A., Cmpailacuc B.- Acrpolr. myprl.' 1969, r. 46' c.40?.
6. Cnt,fiaiittcuc 8., Ciu|epcnerrc 3.- B-ro.rr. Burr,uroc. o6c., 1972, J$ 35' c. 3.
l. (Tnpaiittcuc B.- Eron. Br.tlrnroc. o6c.,1973, i\& 36, c. 3.
B. Ok; J. B.- Annu. Rev. Astron. and Astrophys., 1965, vol.3, p.23.
9. Cnt,pail.ruuc B. MnoroqBerlra-s tfororterprta 1nea4' Btrlt,nroc; I\{onclrac, 1977 '

vllt 520,62/87r'520.3/ 6,

2OO-}IAHAJIbHBILT CIIEKTPOMETP
I(P6IMCITOII A CTPO@I4SI4ITECITOI]I OECEPBATOPIIU AH CCCP

A. H. A6palrertno, IO. C. A.nencangltttn, B. B. Ilpolto(rrena, B. II. flnyuruu

200-nana;rr,nurt cneHrporrerp coBAaH na 6aae (lororretpnuecHoii reresr,Iarronuoii ;'cra-
nonHr.r I(AO r,r rrr,rul,1-3BM rirna 15BCM-5 lr npeguaauaqeH ArrI IICCJreAoBarr]'I[ cflei(rpoB.

aaea4. Cnenrpollerp o6ecueqr,rBaer orrrocr.lTeJrbHyro roqrrocrb I,r3rlepeHlIfl ornorlrerIrlx rrETeE-

cr,rnuocreii B AByx r{arraJrax Ao 0,3% (npr'r gocrarorruo Br,Icoxo}l ypoBrle ocBcu{eHHocrr'r BxoA-

noro (totonaro4a) r.r coxpaneur.re rroJrolflcrrtrn crlexTpaJIL[o]-r JTIIHITI'r c roqHocrblo Ao 0,3 Ka-

rraJra B reqegr,re 8 u pa6orrr. Cnenrporpa{ c J1u{panquouuoii peuerxoii llueer luuei'Irlyro'

Ar.rcflcpcn1g 42 Al]/otr. .(r.tanaaou r,rccJrelyelroro yrracrna cleHrpa peryJrllpyercfl B rlpeAeJiax

or 900 Ao 150 A. llolyuLlpllua allflaparuoii {yunqi,Ill crenrpollerpa cocraBritlet 3 A.

lla6nropeulaa c11c6rpon BBeBA, I4IIomI{rrx 6lecn or 0 4o L2''n,6utttr [poBcAeHbI ua 0,5-rr

r(errr.rcnoBorr reJrccxorre. flpourrrlaroulaq cnoco6uocrr rrpr,I6opa Aocrllraer L21n ttptt DpeNrctrI4

agcrro3rrrlr.rrr 20 lrr,ru r.r oruorrrenrrr,r cr4rrraJra n [yrry 20 ua yponue rrelpep[rnl{oro cfier{Tpa

BBesAbr. Cnerirp BBeBALT 7n? aaperr,rcrprrpoBarr c l'oquocrbro oHo;ro 0,6 /o. floly'renuue 3arIIIclI

r{orrrypoB Jrlrglr,r BoAopoAa B clenrpe Berr.r noxaasrBaror xoporrlee corJracrlc c Qoroalenrpt'r-
gcctilllrlI AaHHLI\lIr.

,I{eiicrtyrorqas r{BarrroBarr ot!dtenrr'rnuocrb Ha}r{/{o1'o HarlaJIa cflcnrporlcrpa cocraBJrfler

B cpeAHerr 0,03. I4cnolr,3oBaHr,re clenrporrerpa Brrecro {ororpa{tuecnoii errynr,ct'ru I{o4ax

103 a - Ir o6ecueqr.rnaer tsr,rrrrpbrrrr n fisanrosoii a{{enu'rnuocrlr rlpi'Ier'Iu1'lKa cBera B rre-

cnoJrbno AecflTnoB paa. fIo;ryucrrne nn{opllaqun n qtI(tponorl BIIAe rro3BoJrlcr allroluarlr3rl-

poBarl o6p a6orHy p oayJlr,raroB na6,nro4enr'rir.

THE 2OO-CHANNEL SPECTROX,IETER OF TI]E CRIllIIIAN ASTROPHYSICAL
OBSERVATORY,by A. N. Abramenko,Yu. S.Aletandrin',Y. V. Prokofieua,V' N' Ya-

kttshin.- The 200-channel st,cllar spcctrometer s,as iacilii,aLcd on the base oI the photomcL-

rical TV syslem and a mini computer. When thc luminosity is suflicientiyhigh the accu-

racy oI the intensity ratio measurementsin continuum is 0.39,6. Thc displacement oI spect-

ral lines is about 0.3 oI the channel in the course oI 8 hours. Dispcrsion oI the grating spect-

rograph is 42 A/mm. During observation l,his devicc rnay covcr spcctral intcrval lrorn 150 A

to 900 A.
Specl,ral obscrvations oI scveral stars (0-12m) rvere made on the 0.5-m telescope'

Thc limited 12 mag. tvas reached ri,il,h the exposurc time 20minhavingsignal-to-noise
ratio 20. 'Ihe spoctrlm of Tmstar rvas rccorclecl rvith the accuracy of 0.60/e. Balmer lines
proiiles oI a Lyr are in good agreemenl, rvith [he photoelectric data. Dctective quantum

eificiency of each spectrometer's channel is about 0.03.
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Ilpra paspa6orr(e cnenrporlerpa 6r,ua nocraBJreHa BaAarra coaAarr. cr{cTe}ry.TeJreBr{3r,roHnoft analoro-qu{rponofi perucrpar{r4r{ ctreHrpoB 3Be34 B peaJrb-
Ilolr MacltrTa6e nperreulr. Oua AoJIII{rra o6ecue.runarr, nrrcoxyro r(BaHToByro
s{Sexrue_rlocrb, xopouyro lroqHocrb r{ rroBrop.rreilrocrb peByJrE,TaroB lr3r{epe-
nraft, cta6raJrblrocTr, e pa6ol'e. flplr orou B crrcrer[e AoJr]I{Er,r IrcloJrr3oBarr,cfl

PT 6OPT,I I{ HOIIIIJIEHTYIOIqUE ]1^BAEJITIfl OTESECTBEHHOIO trP OI{SBOACTBA.

tl. Ouucauue arraparypbr

vuporqeuuaa {ynxquouaJrr,rrafl cxe*ra cler(rpor\rerpa [pr{BeAeua na pnc. 1.
vlgoopa)fieHr{e BBeaAbr rrpoe(rrrpyerc.rr reJrecxouou -1 Ha qeJrr, cnerrporpa$a 2.
Cuexrp BBeBAbr npoer{rr,rpyercs ua {oroxaro4 repeAarorqeii renenr,ranonuoi.i

Prc. l. (;yunqlroua.nruaa cxeMa
TeJI eBr.r 3r.t o EHoto Cner{rporlerpa
,7 -Te,trecHou, 2 -crrcr{rpotpao, J -Tc-JreBrrBIIoI{HafI crrcre}Ia, 4 - ycrpo}icrDo co_
rtp qrfi eHII E rc.nenl.rar.ronuoir cI,IcrcMbI c Bbrqlrc-
Jrr{rerbHbrM ycrporlcrRoM 15BCM-5, S _
Bblqrrcrr{rerbuoe ycrpoiacrBo 15BCM-5, 6 _
ycTpor-IcTBo SaIIIICrr IIa MarHuTLIyro JrcHTy,
7, I - uHTepoeficlr g.rn cotrprr)ficHHff ABM
c llepuoepurlEbrMH ycTpoijicrBaM[; g, 10 _
neplrgcpaiiHure ycrporlcrna

lPY6Hu (fITT) taH, sro6rr cqr4rElBaroqr{e crporr{ reJreBr{Bnourroro pacrpa
'6rr,ru [eptreHArrxyJrflprr],r. HarpaBJreHr4ro 4ucuepcr,ur. Anarorosrrft 

"r[eocr"-r{aJr' r{eoyqraft un$opuarll4ro o cilenTpe, c Br,rxoAa reJreBrrBrrounoft yc:ranonxu
3 nogaetcn r annapalypy conpfi)r{euix 4, rAe orr rpeo6paayercr s MamrlIHnrfi
'HoA BbIn[cJII4reJI[,Eoro ycrpoficrna 5. B HasecrBe rrocJreAuero r{crroJrr,Byercfi
ntuuu-3BM ruua 15BCM-5, n Hotopoft npor,rcxoArrr repBurrHafi o6pa6orna
uu{opuaqrarr - ee ycpeAlreurre B naxr4or\{ KarraJre AJr.E BaAaHr{oro sucJla rere-
susrroErlbrx RaApoB. Peaylr,rar ycpeAr{eHr4fl Mo}r{er 6rrrr nr,rneAeH Ha ru{po-
treqararoqee yc:rpofic:rno, nepSoparop r{Jrr{ MarHr{ruyro Ba[rdcr,.

(JcranosuMc.fi HecHoJrbno nogpo6uee Ha Ha)fiAoM pra ocnoBr{brx yarroB {yuH-
r{rroHaJrbHofi cxeurr,

I. Telecnou. [Ip, otrbrrlrbrx Ea6ilroAeur4flx ctrcnrpoB BBeBA r{ctroJrbaoBaJrcfi
Melrr{cr(oBr,rft rerecxon MTM-500 c ArraMerpoM rrraBHoro BepnaJra 0,5 rrr n {o-
fiycllr,IM paccroflHr4elr 6,5 u. TenecHou r{Meer roJrbRo {oxyc }tygr. lla-aa ua-
-Jrullrttr MeHIrcHa r,r 6o.nrruoro qrrcJra orpaffiaror{r{x rroBepxHocreft HoaSSr4r{r{errr
trpotrycHaI{I4.8 TeJlecxona.cocraBJrfler or(oJro 0,3. }tpoue roro, HaJlr{qrle crex-
JI.EEHOTO MeHucfta peSKo clrr{rrraer xoes$r.rqueHT npotryctrar.rE.rr reJrecxotra B
y.rrrpa{no.neronofi o6.rracru cilexrpa (}" < Sg00 A).

2. Cnemrporpa$. flra uonyueirua' na- {oroxarone IITT r,reo6parxenraa
crreHrpa r{3ilyqeHufl sBesAbr rrpr4MeH.Eerca qenenoft 4ra{paHqraouur,rfr cnerTpo-
rpa{. Cnexrporpa{ co6pau no cxeo.re 36epta-@acrur lpnc. 2). fitn y*eru-
meHrr.s ra6aputon Iz y4o6crna ycraHoBnrr rra reJrecHorre coBMecrHo c trepegaro-
qeft renenraawounoft xauepoft B cxeMy crenrporpa6a nae4enrr ABa rrJrocnr4x
.3epr(aJra. Cuerluanr,urru nog6opoM rroJroffie]F']r'fl rr yuroB orpalr(eHr4.E BTopofo
trJrocHoro SepHaJra [ocrr{rrryro pactroJromerrrre crrenrpa B uJlocxocur {oroxa-'toga. Po;rrr, HoJrJrl{MaropHoro u HaMeprroro aepr(aJr BblrroJru.rrer oArro 14 ro }r(e
c{epnuecxoe aepraJIo fiuartrerpolr 120 nriu c Sbxycuuu paccro.trHueu 3BG nrrvr.

l-(u$paHquorrHa.rr peilrerxa rrlocnafl, 600 mtp/uM, rlMeer MaKcrdMyM Kor{qerrr-
Plqrur^ cBera B o6nacr:u 6000 A. Cuenrporpa$ umeer rrznefrnyro [rrcrepcrrrc
42,6 Alv"*r s o6racrn 3500 A v 47,3 A s o6iacr* 6500 A. ,(nr cuenur opoex-
TrlpyeMbrx ua {oronaroA yrracTHoB cfiel(rpa trpeAycMorpeH Mexarrr{3M c Ar.rc-
TaHI{IdoHHbrM yrrpaBJrerrrreM, Bpaqarcqufi gra$paxqraoHrlyro peuerxy Boxpyr
OCIT.

E.narogapn uctroJrr,BoBarrraro BepnaJrrnoft onrraxr,r cr{creMa cno6o4na or xpo-
${arr{secHrrx a6eppaqlrfi. OAuaxo c{epuuecxoe sepr(aJro KoJrJrr{rtaropa o6,]Iaua-
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er a6eppaqv.frMtr B MouoxpoMarr.rqecroM cBere. Ananua a6eppaqufi rper6er@
tropflAr(a tronaaaJr, uro rrpr4 uMerorql(x Mecro MaJrbrx yrJrax traAeul{fi (orolo
0,08 pdg) nau6onee cyqecrBerrHbrMu uB lrtrx flBJr.flrorc.E acrrrrMarraalr (0,08 rrnru),
xorua (0,015 uu) u c$epuuecxan a6eppaqrr (0,003 rurvr) n. qe_rrrle non.s. Pa-
nuyc HprrBr(Bubr troBepxuocrr4 uao6pamenrr.E ctrexrpa paBen 1869 urvr. Vsurrr-
Bafl rre6oJrbmue paBMepbr tr crroJrbayeMoro yqacrxa {oroxaro4a (ao 22 rrrm) u
oruocrrreJrbHo rreBbrconyro paapemaloqyro cnoco6nocrr, reJreBr(Brroqrrofi cu-
creMr,r (15-20 mrp/rr.rnr), Mo?nno BaHJIroqIIrb, qro ocraroqubre a6eppaquu
ctrenrporpa{a ne oHaBbrBaror BaMerHoro Blrnfr:a:,ztrr rra fiaqecrBo zao6paxreuzn
ctrel(rpa.

3. Teneruarrourra.s ycrarroBl{a. OcnosHoft qacrbro ctremTpoMerpa fiBJrgercfi
{orouerpuuecna.E reJreBr{Br4oHEafl ycrauoBHa HAO, MoAepur(BrrposaErasl

Plc. 2. Cxerta crexrporPa{a
7 - cr|lepu.Iccnoe scPHaJIo,

2 - nrocHrre sepHara (rPauH

npuarD,

- Au$parqlronHar Peuerna,

- BXOIIHAE I{CJIb,

- d)oxaJlbr.Iafl nJrocnocrrt cflel{Tpo-
rpat!a

4

trpIIMeHrrreJIbHo K trocraBJre.r{HbrM BaAarraM. B xaseCrBe flepeAarouleft TeJre--

sraroHHoft rpy6nu (nTT) r neft ycrauoBJreg arrarrol IITT JII4-217 c uaorou-
nrru croco6o-tr creua rusopuaqui 

" 
ur*oorreJlbgoft MTIIrreErr LL,2l.Itar uo-

I(aBaJI MHOrOJIeTrrtrft Ourrr AggtrJryaTaqgfit, B IIaCTOfqee BpeME B peaJlbublx
ycJroBr,r.sx na6nrogeuuft cna6rrx BBeB[ tro coBoxytrEoctra {otorraer:prrqecHl/tx trapa-'
MerpoB (taHux, xan gefictryrcqa.E,trat .osaE a{{ertlrsnocrb' paBpernhrorqas
cuoco6uocTb, OTuomegrre cr4llraJra K myMy, AIlatraBoH clrerTpailbHoft qyBcT-

BraTeJrbuocrl{, r(oHTpacrgafi qyBcrBI{TeJIbHocrb, gunauuuecxlrfi Ar4arraSoHr
cra6uarnocru {ororrierpruecnoft ouru6xra troJr.d r4 ee MaJIaE BeJrr4quua' cnoco6-
IrocTb I( AJII{reJrbHoMy AonoMMyraquogl{oMy IIa1ouJreHuro uu{opruaqrrl{ c BbI-
troJIHeHIIeM BaHoIIa BBaI{MOBaMecrIIMoCrI{ I{ Ap.) Dra llepe[alorr{an tpy6xa rra-'
xoAIITcfl Ha ypoBge Iyq1aux aapy6erxnrrx npu6opoB troAo6lroro HaAIIaqe-
Hlrff [3]. PacupocrparreHHoe.MHeHrre o cJrox(rlocrr{ ee HacrpofrHr{ slraqr(TeJrbHo'

trpeyBeJll,Iqeuo, a HaAJlexarquft srr6op perfiI[Ma pa6orrf Aaer BOBMo?I(Hoem O6-

xo4Iatlca 6ea uogcrpofixra s resegue AeCflrItoB gueft. flpuuyguteJlblloe"
OxJIax([eEI{e arofi rpy_6xu AO 0 - -5" C troBBoJI.Eer troBblc}Irb ee noporoBylo"
trpoHr{qarcqyro cuoco6nocrb trpr,r Ha6ilroAeHtr.f,x sBeBA Ha 2-3n I[ Aaer Bo3-

tlrolr(Hocrr ocyqecrB Jrsrb AJrrdreJrbHo e (Ao 5 - 1 0 c) uarounerue rloreHql{ aJrbHo-'
ro peJrbe{a Ha M}IIrreHtr c BbrtroJrHeHI{eM SaHoHa BBarIMOBaMecruMocrr/t.-[na 

uepnuuHoft anailoro-quSpoooft o6pa6orxu BrrAeocr{ruaJla or o65er(ra,
na6nrogenr,rfi n peamuoM Macrrrra6e npeuenu trprrMeuelra HacroJrr,Ha.fl aJreI(T-'

poHHo-HJraBI4mHaE BbIqtrcJII{reJIbHafl MaIuI{na IEHBM) tr.rna l5BCM-5 (cu.
nuxe), o6naAaroqa.E III4BI(I4M 6rrCtpogeficrBlleM. B crsau C artrM n 6loHu paa-'

Beprolt TeJIeBI{BtrOHEOft ycTaHoBI(u trpllmJlogb BHecrII cyqecrBeHHYe EBMeHe-

uu.s. Br,rna paspa6orana rr ocyqecrBJrega cxeMa Hagponofi p&BBoprIUIl. tro:
BBoJIflIOqaf oneparldBgo nepexoAl{rb or o6blql{o I{cuoJILByeMOft B [arrHoft yc-'
,IaHoBIte AJII{TeJIbH00TI4 TeJIeBIIstroHHoTo KaAPa (t* : O,O8 C) II AiltrTETbIIOCTI{
2,56 utu 10,24 c, flpu atou 6taro4apn oxJla?n[euulo fITT rrorepr4 uu{opua-
qrrtr rrpaI(rIIqecHII orcyrqrBylor. O4uano yMeHbIneHI4e rlacrorbl xagponOfr paa-
Beprr(u rpe6yer r,rBMeuerrtrfi ra crpouuofi. O6rrsHo rrprrMelrflror coorBercrBylo-.
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qee yMeHr,ueHr,le crpoqHofi qacrorrr, Ho [pu STOM CyqecrBeHr{o MeHflrorcfl yc_
JIoBr{fl csI4Tr,IBaHI4s [oreHI{I{aJIbHoro peilbe{a u o6paaoBaHr4fl Br{Aeocr4IHaJ]a
* IJ.TT, a rar(H{e pe}fir{M ee pa6orrr. Hpoue roro, BHaqr{reJrr,Hoe cgr{Hrerr[e crpoxr-
'nofi qacrorrl BeAer H neo6xo4Iauocilr HapAr{HaJrr,Hbrx rr3MeHeHufi r cxenax,
Jraparrerpax r{ xapaHTepI,Icrr{Hax paBJrr{qHErx 6.noxoa reJreBrrBrroHnoft ycrauon-
,Rrr rr r{cHJlroqaer BosN{Offir{ocrb olleparr4BHOrO [epexoAa or oArroro pefltrrMa pa_
'6orr,r n ApyroMy. floarorry 6uro peueno [prl yBeJrr,rqerrr{r{ [Jrr4reJrbgocrrr naA-
rpa qacrory crpour-roft pasBeprnr4 OcraBJr.srr, ner.raueuuoft, a neo6xo[rrMoe'qrrcJro crpon B Ha[pe ycraHaBJII{Barb MeroAoM (BanrrpaHr{fl) IITT rr Hr4Hecr(o-
rIoB Ha r^peMf rlpoxolr{AeHtrfr <<il\ttrl{ux) crpor{,_Tax, HanprrMep, ecJrr4 rrprr
r,1 : 0,08 c ,n qacrore crpo;u^lroft paeueprH, 12,5 xfq srrro crpon B HaApe
paBI'Io 1000, r_o [prr rH : 2,56 c.rracro crpox B r(aApe Bo,pacraer i, sz purul;r,
:[Jrfl roro, .rro6br rrr{cJro 4eficrnyroqux crpox oKasaJrocb rrpe}r{HrrM, fITT u xlr_
'HecHotrLI AOJIE{HLI BItJIIoqarbc.rl n pa6ory roJrblto Ha BpeMfl trpoxolr{Ae}rr{fl r(a?{{-
.hofi. 32-fr' crpoltl4, ocraBaflcb BaneprbrMrl B Teqenr.re Bcex ocraJrbnrrx. Menss
'IJII4TeJIbHOCTL BaIIUpaIOtrIeIO I4N.IIIyJII'Ca, MOII{HO yCTaI-IOBra16.nrO6Oe qUC11O
.geftcrnyrorqrdx crpor(.

onucauua.a [epeAeJrr{a 6noHa paBBeprox rro'BoJr.Eer orreparr{BHo repexo-
.,(I'rrb or.pe)fiI{MoB rrol{cKa, {oxyclrpoaxl4 r{ Br{ByaJrbHoro noHTpoJr.rr r1a6nro4ae-
ruoro o6rexra uilv cleHTpa (upooo4r,ruux [prr AJrr.rreJrr,Hocu]4 ]r&,{p& T* ::0,08 c) H p_exulry.eanrcra lr o6pa6orxu n,geocurHaJra B DBM.-hpu irou
B pelr{I{Me pa6oru.fITT u[sero He Melrflerc.s, Ba r{cnJrroqeHr4eM yBeJrr4qegr4fl
AJrr{TeJrbr{ocrl'r Har(orrJreHrr.rl rroreHrlr{aJlbuoro petr,e$a Ha }rr,rureHr,rr corrpoBoir(-
[arcqerocfl coorBercrByroqr.rM yBeilr4qeHr4e]\{ [poHr{rlarcqefi cuoco6uocTIr.O6te* otreparrrBHoft uaru.srz AItBM I5BCM-5 ;;r;;;, o6puOurruuru
lr.u$opuaquro, [ocrytrarcuryro ue 6oree qeM or 200 reneerts]rourrbrx crpor(.B cssar'r c err{M g,na nog6opa neo6xo4nMo_ro pa,perfleHrrfi no [ucnepc* lno-rreqHo, B rrpeAeJrax pasperlarcrqefi cuoco6uocrn fITT) npeAycMorper.ra Bo3-
MOlnHocTr, clriarl4.fl pacrpa MeroAoM gucxperrofi ycraHoBr{r4 rofi unw nsoft auu_Jlr{ryArr xa4posofi paBBep.rxr,l.

-B re;rresuauouuoft ycraHoBxe cAeJraHo paBAeJreHpre BrrAeorpa6roB, rrr{Taro-rql{x KlrHecHorrbr r{ aIIrIaparypy cotrp.E}fieHrrr c O}tBM, c paa4enrrroft peryrlr_ponHofi ycr4JreHr{fl B na}r{AoM.
B cs.gsu c Bbrcoltr4Ml4 'rpe6oaauraxMrr K TorrHocrr4 r,r troBTopfleMocrr{ I,IBMepe-nuft. 6rrra cyqecrBerlllo yJryqueua craor{Jrr,Hocrb r,rcroqur4roB trrlTarrr{rr.4. Armapar:ypa corrpfl?Kenua c BI(BM. ona ur,rrou", u-"u0, y"rp-ot"ruo

IrperBapr'rrenrnofr o6pa6orxu Blr[eocl4ruana, npeo6paBoBareJrb a]raJroroBoro
BIltAeocrrrEara B [Bor4qHo-Aeorrrr4qnrrft ro4, npeo6paaorareJrb ABOrrrrrl0-Aec.fr-'rr4qHoro Hola B uallrnlrnrrft xol 3]tBM pr r(oHrpoJrJrep, B Koropolr sopMupyrcr_cfl paSrr.rqHr,re ytrp aBJrflIorqlre r{MlyJrr,cEr.

ocHosuofi oco6enuoctbro a,oaparyprJ cotrpfl)r{eHr{.' flBJr,rercfl upr{Me*errr{en ycrpoftcrBe [peABapurenrnoft o0pa60rxra Brueocr,rrHarra ]reroAa perr4crpa-
III.II4 ETO MOqIIOCTI{, A HE AMtrJIIITYArI, KAH ArO O6rrSHO AEJIAETC,rI.' /i"; ;;;;"
c rroMoqbro crpo6upyroqero r.rMrryJrr,ca r43 raxr40fi pa60ueft crponr{ Br,r[errfier-'cfl yqacron' B KOTOpOM .rrpr4cyrcrByer cr{f}ra[ or cIIeHTp&, u Bcfr aHeprr{fl;3roro yqacrxa (uo.neer.rr,rft clrruan rrJrroc uyMonofi cnruai ,oorpurypnrj oo-crylaer Ha. r43Mep-rrreJrbrroe ycrpoftcrno, upeo6paayrcrqee SHaqeEr{e SHeprllrrn qn{poaofi xo4. cyrqecrBeHHhrM MoMerrroM [p,n .,epBurrnoft o6pa6or^" 

"r'n"o-'CUTHA.IIA ,EBJIflETCfi TAIt}ITE ETO trPI4B.'I3KA I( YPOBHIO IIIYMOBOIO C\IIIIAJIA OTynacrHa crponr.{, rAe rroJreBrrbrfi cl[nan or crreHrpa orcyrcrByer. aflru yr{eHb_
IIIAIOTCfi BEJTI{qI{I-IbI IIIYI{OBOIO CUTHAJ]A IA EE {.UYHTYAIII4I4 UP' ,,*"PEHI,II{ IIH-
Terrcr{BHOCTT{ AaHHOTO yqacTKa CrreKTpa.

*^j:i-y:yror\4r{rraJrocr, BBrme, B arraparype corp.E}r{euu.a (n xourpo.rurepe)
QopMI'rpyrorctl I'{MrIyJrbcbr, ocyrqecrBJr.rrroqr4e crpo6upoear{rde TeJreBr43rroHrroro
cl4rrraJra IIo AJTr{rre crponrr r{ B6rcore r(alpa. paauep cipo6a tro crpoKe peryJrr4_pyercfl B rrpeAeJrax or z 40 100 a.neueuron paa;roxreuus. paaltep crpo6a ooxatrpy' otrpeAeJT.Erorqnft urac"rro pa60ur.rx crpor( (ur.rc.no r,r.sMeprrre;rbgbrx xaga_ror), ofpalrr{rreH o6T euou^uaMflrr{ oleparr{BHoro Sarror{r4r{aroqero ycrpofrcr-na (o3v) rr cocraBJrfler 200 crpon. floromenue c.rpo6lrpyroq?rx r{MtryJrr,coBtro crpoHe r'r r{aApy peryJrr4pyerc.fr r{ Mo}Her 6rrrr cmerqeuo s ,o Mecro rroJrfl,
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rAe rraxoAurc.E trpeAHaBEaqeHHbrft AJrfi pel'trcrpaqufl yqacroH CI]eI(rpa. flono-.
Eregrle CfpO6a Ha pagTpe'BBIcBeqtrBaeTcfi Ea DI(paHe B_5IHOCHOTS MOIII{rOpa'

5. Briqllctz"elrno6 yclpoficrno u nepu$epus. ?Icno;rrayeMoe Btrfituc1tr--

reJrblroe ycrpoftcmo l5BCM-5 oriltrqaerc.E MaJI6IME ra6aputauu II BecoM, He-

Bbrconofi crouMocrbro r4 Mo)r(er 6rrm ucuorbBoBano B nasecrBe oAlroro IIB 6Jro--

ROB rrpu ItOMtrOI{oBI(e ctrCreMBI B olHOft CrOfine. ErO OCHOeHbIMtr Texgl[qegfttrMtr'

AaHEbrMtr fiBirfiIorcfi: a) ctrqreMa cqtrcJIeHtrE - [ecnrrquafi, 6),q1'p{nuoc1l"
!"r"oron uu{oprvraquu' - 76, n) nonuuecrBo peurcrpon 3V - lZ8, r) uuclo"

oAEOBpeMeHHO trIrAtrqr{pyeMbrx perllorpoB - 2' a) -Mar(cuMaJIbEa'E 
[JIuHa

;i;;;il;l gOO- -'u"uu, e) nonzueimo yponneft lroAtrporpaMMbr - 6,,

m) ulleerca Bcrpoeg,oe ycrpoftcrso Bafructr rra Marlrl{rlrofi reute.
' IlponegerrrrrG axcuepur'drrrur tror(a'aJrr[, rlro peaJlbgoe 6rrctpogeficrsue-

lbBeif:S;Glr6"; io ua6panuoft uporpaMMe cocraBrlnJlo o*orlo 8 uc''
floarouy gil-.fl Hinexrocru pa6orbr BbrtrrrrcJlEreJlbEoro ycrpoficrua BpeMs Mern*

Ay AByME trOCJreAOBareJrbHbrMr{^pa6oquulr crpoKaMtr TeJIeBIIBtrOEEOTO pacTpa.

6rro oprrr"ro paBI{EIM t0 rnrc. C yrerOu Batraga crpgl( B HaqaJIe I{ ftogqe pacT-'

pa, a TaKlr(e BpeMeHr4 O6parnoro xoAa AJIureJIbEOCrb nagporoft pasBeprl(E.

Brm yarrrorn-era pauroft 2156 c u r(oJrrrqecrBo crpox --- 256'
B qenrx el(oHoMrroro trotroJrbsoBauna o3v, orpanr'rwealoqero o6relr sso-

guuoft r4g{opMaqutr, rpr4Megego yuJIOTHeIIIIe BBOAI{MO1O B BbIqucJItrreJIbIIOe'

ycrpoficrnb lrnaccrra, B pe,yJrbrare rre1.o B o^rroM pelflcrpe paBMeqaeTc' rlE-'

{opruqm or AByx rrocJre[oBareJrbHbrx pa6ouux crpon'.E-naro[apx EroMy

,i iOO perrrcrpax" y[aercfi troMecrrrr' nn{oprnraqun ot 200 pa6ouux crpo*:

(uauepitetturrx xauauon). :

' Ilipu{epuftnrre ycrpofi crn a (a.nextp-o1u-p-aBJl fl eMaE m'rruyqafi MaltrtrHma''

uep{oi,arop: r4 Ap.) oo4nnrouarorcfl r( l5BCM-5 sepe' coorBercrByrolqtr-e trE-

rep{eficu.

2. trIccne4oranun {otonrerpruecatrx xaparcrepucrrlfi cuearpoMerpa

IIeXgo trccJIeAoBaIIuft 6rrno otrpegeJlel{I{e 3al(ogoMep}Iocrl{ uosuileHur
Torllrocrr{ orrrocnreJlbnbrx zBMepenuft rntencr{BHocrlr cBera c yBeJIuqeHI[eM.

qr{cJra reJreBusrroHrrbrx RaApoB, ran{oprrraqtrE I(OTOpErx ycpeAHflJracb B BBITII{C-'

Jrr{TeJrbHoM ycrpoftcrne. IlpeAcraBJrsJlo, uHrepec ralt}fle oqeHl{rb upeAeJIbEbIe'

BOBMOII(HOCTtr IIOBrIIIIeEIIfi TOTIrIOCTn Uarrrepenlrfi, HOrOpSre MOr O6eCUeSrtB'

ctreHrpoMerp.- gi",p6r"4"rr" uccJre4oBauurt d:,;.rrn roJryqerrbr pagrr qu$ponrrx aauzceft:

op, oo"t6nrroft ocr"tqelrnocrtr Bx-oAuoro {otorarogala Iut-11"T1T5t^T:1
qucJre TeJreBr{3r{oHHbrx r(a4poB. cUequa;rrnoe ocBeTuTeJIbHOe ycfpotrcrB9'

o6ecneqpraaJro BbrcoHyro paBlroMepHocrb ocreqeuian {oronaroga IITT t4].
gucno aaApoB, c norop,hrx JcpeAEflJracl uu{opuaqu'E' r[3MerlflJlocb or He--

Cr(OJrbI(ux HaApoB no 20b0. B uocnegneM CJIyqae AJII{reJILHocrb IIaHotrJIe}II{fi'

AOCrI,IraJIa troJlyropa qacoB.

Ilpuruepu aauucifi trpeAcraBJreubr Ha pzc' 3' Out 6wty noryqeubr trpE Bbr-'

coxod ocneq,enuoctu {oioraroAa, fipl{seM Iu[pI(Ha crpo6a cocraBJIflJIa oItoJIo'

10 aneuento, purpr-ruus. B#conan ocseqe'Hocrb o6ecuequna pa6ory re-

;;A;;;; 
-' 

pv'o"r" r-v.o *,ax, 6ruBxr4x r( Hacbrrq'enuro uu{ o pm arunro ft eu-

nocTrr r(alr(Aofo aJreMeHra paspemeHl[s. Ha Batrtrcffx saMerHo uJraBHOe yBeJIU-'

qeglre gyBcrBr{reJrbrrocrr{ 
-repegaroqeft tpy6Hn, Haqlrgaloq,eecfi or qegrpa

uoJr.E II r,r[yq,ee BtrpaBo.
BrrsucreHr,re cpelEer(Ba[parflrlHoft ouru6nr [pouaBoAI{JIOCb AJIE Ha?I(AO[

,uor"r. 4nn ,.o"o Jpa4e aauuceft c oAsofi ocBeqe*lroc6ro rrr6upaJlocb uoA-

prl-aO-iOO nrrurori drr.r.or" rr,reEclrB,oc:reft s nrr6panuou pflAe fiarraJroB:

ycpeAII.EJIIIcb,I4BblqtrcJlflJlocbcpeAHeHBaApaTtrqlloeyItJIoHeHtree[uHl(qlloro'
SHaqeHIIflIIHTeHCIIBHoCTIIBI(aHaJIeoTcpeAllefoBIIaIIeHI4fl.uoBceMI(aHaJIaM.
Iip.il;p;reJrbrro 6rrra upooe^er{a otr,ep,aqufl yqera oruu6xlr rIoJIfi' B Koropylo'

BoInJIaHepaBHoMep}IocTbqyBcTBI{TeJIbHocTI4trotroJIIoI{HepaBIIoMepEocTboc?
u"q"or, fuoro^ur64u. B rciqecrse Aa*rrBrx omt6nra uon.s 6r,r,llr npll,.flTbr pe-

ByJlbrarbr cyMMnpoBanus 2000 HaApoB'

tD
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Puc' 3. flpulrcprr aauraceri panuouepnoii ocBetr{e,Hocrr,r r}oroxaro4a, troryqe,Er,rx ,,p,n]ycpeAtreEr.rr.r 500, 100, 20 rr 5 r:ererrrirouurrx fiaApoB
VponeHr, myMoBoro cr,rrHaJra yr{aBalr B rraqaJre z fioHrle BarIuceit. Befir4qr.rHa ocBetrIcrrHocrtr ooroHaroEa6blra Berulta u rroErepfi{r{BaJracr, nocroggnott Bo BpeMfl pa6orr,r. rryrr-nyunrr,r orccera lHTeHcuBEocreitor,qeJtHbrx garurcer:t nporraBoJrLrro clretrIenlr

Ptt'c' 4' Santlcr'rrtocrtr cpegyeir xna4parrauuoii orur,r6nra rrBrrepe,r,rfi r.rETe,Cr.rB,ocrrr B oAEoM.HarraJre or q,rcfia I{aApoB 1V*, cylrlrirpoBarr,r,lx ts B6lqrrcJrr,rreJrr,Eo}r ycrpor.rcrBe

l,g6 U

4tt,
4O/t
4OZt

4OJV

4 /0t

IIo ocu opgr{Har cJreBa orro}r{eu Jrora-
pr$m cpe4nexnalpa"fi rrnoli ouru6mr,"cnpa_
Ba - BeJrlqrrra ouru6ru. ClrortrHbre fipu_
Bbre r{ Torrxr{ - peayJrbrarbr radoparop-
Hbrx rrclr,tTaHrrit upra paauux ypoBrrax
ocBetrIeHuocrrr BxoAl{oro OoToxarona,
IIITpT,IXOBrIe II rtpecrufiIl _ AaI{HbIe 06
orlra6ttax I,rBMepeHrrJr,roryqenubre rlo
Banr{crr cnexTpa BBeBAbr 5m n cnne-aore-
Hofi ooracrl{ crreHrpa
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Ilonyqennr,re BaBr{cIlMocrI{ rplIBeAe}IbI Ha pul. 4. TosHI'I II HpecrtrItl[ COor-

tsercTByIoT EHc[el]I4rleHraJrbrlblr{ [aHHrINI. [lx cpanueHII-g Ha roNI ?r(e rpa{lrHe
trpI{BeAeI.IbI aHaJIoII{tIHbIe AaHHbIe, [o.tyqeHlIble trpII peIIlcTpaIII{I,I ctreHTpa

aneagrr C 611eCHoM 5''. 3anr.lCI,I Cnenrpa sBe3AbI B paftOIIe JIIIHIII{ trOIJIOq,eHI{fi

Hn Ipr.raeAeilbt rra pltc. 5. BsrqrrcneiruE cpeArreHBa[par,qHofi ofiu6*tr trpo-

,r'oo[irrrrao no 1r0 riauaJraN{ B o6;racrlr Helpepr,rBuoro ctregTpa B JIeBoft qacru

rpadUHa. Omlr6na IIoiIfl I{e yqlIrLIBaJIaCb, I'I 3To yxyAIII4[o sgaqeHue CpeA-

nexnagpatusuoft ouru6ltr{ rrpl{ cyNrl\lllpoBariulr 1000 na4poB'
pac-cuotpenue rpasuna'na pr". z .ronasursaer, qro BaBI{CI{MOCTI lg o

or lg 1y'n ;runefiua BIIJIoTL Ao BeJII{qlIIIbI o' : 0,005. O6e cn;rromllble I(pI4BbIe

B e;fi o6on"r, rrAyr rIapaJIJreJIbIlo Apyr [pyry, alro roBopl4r 06 oAI'IHaHoBoft

BaHoIIONIepHoCTI{ lIaHoIIra*rnr. Vro;r IIaFiJIoIIa rtpflN{LIx trOBBOJIfleT IIaftTtr

xoe$$lrqlrenr K s YPaBHeIIUII

- lg o' : 1( ls /y'n,

HOrOpmfi oHa3brBaerc.fl paBHLrNr 0,4 rMecto oE(1r[aeN{oro 1( : 0'5. Mesl-

-ar 
'r"o"trrue I{oa{{uquerrta 1( yl(a3blBaer, qro Ha11otr;1erure lrn{opMaql{u

ts rrccJre[yerloft arrrra]larype Il[er N{elree a{Sexrunuo' qeM trprl uctroJrbSoBaHIrI{

r{AeaJrbrroro r.raHorrr{reJrfi, o6ycnonneHo aro, rro-BITAI{il[OMy, IIpI{cyToTBrreM

Br.ryrpeIrIIlIx [ryN{oB aIIIIaparypbl-tr4aueuenr,re 
HaKJTOHa BepxHeft npunofi npI{ B},ICOHI{x TOSHOCT.flX I'rsNIepeHI[E

Moirrer 6r,rrl sbtesarro HaH Blrr,r.EHr,reN{ co6crBeuHbrx lIryN{oB arltraparypr,r' TaK tr{

uecoBeplllell}rofi uerogllltoft ytlera 0III1I6HI'I rIoJIfl cr{crer{br (orHocl'IreJlbHafi

ouru6ma noJIfl oIIpeAeJIfiJIacb C ro1pe1rrllocrblo oItoJIo 0,002). Iloarouy I[cCJIe-

AOBaHrrfl tlorouetpuueggofi TSTIIIOCTS IIpI{ Bblcoltoft OCBSqeHHOCTI{ cJIeAyeT

CqIIT aTL IIp eAB apI'ITeJI bIIbINII'I'

Ma6Clrlra.nr,rrag OrnOCnTeJIbllafl TOqIIOCTb I'ISlIepeHI'Ifi IIIIT0IICI{BHOCTII B OA-

HOII HagaJre, [ooTr,rf]IyTa.E [prI IICCJTSAOBaHI{.fIx }IaHofIIITeJIbHbIx cBoftcTB I\{aHe-

Ta crrenrpolrerpa, cocTaBrrJra 0,002 u 6r,rna uonyqeHa IIpII HaK0IIJIeI{I{I{

zooo *uupo". [ue cneqr,raJrE,rro norryqeHHr,re sarrl{cl{ I]aBHoN'repHoft ocseqeuHo-

Cru tfOroraro[a [pII TaItoNI ]I(e HaHorrJIeIII{u IIoBBoJII{JII'I oqeHl'Irb Cpe[IIeI(BaApa-

,rrrniyo o-r6uy 6rro"rrarurrbrx rr3lrepegl{fi IrHreHcllB}Iocrefi B ABvx KaHaJrax

;;;.' A;; rro Jo 
-0r"" 

Bbrqr{cJr er{br oruorrreHl{ fl Irlrreucr{Brro cr efr" 40 r a p H alra-

JroB, Irplrqerr B Halr(floit peailr{3aql'rr{ 6panlrcr' Te }fie rroMepa naIlaJIoB:

.Li: Iil Iiq.1s,

rAe i rr3MerrflJro6b ot 50 Uo 89. Paasoctu suaqeul'{ft Li1 LI Li2, IIoJIyqeHHblx

B pasHr;rx peaJrr4saqr4rrx (rge r.rnAeHcr,r 7fi2 o6oeEaqalor cooTBercTBeHHO nep-

Byrc rr Brollyro sarrr{cr,r), 6tulr ucuorb3oBaH6I AJIfl BLIqIICJIeITI'IfI CpeAHeKBaApa-

rlr.rrrofi o-ir6ru o'orr{ I,IBMepe}Iu.tr orr{ocrlTeJrblrrrx Irlrrellcr{BHocreft [o N{eroAy

.4n o fi nr,rx tt anrep er'rrafi oAHo ll o Allr,rx rB 0 JTI{rrilrl I

t"--

o.or:s - 1,/ I 
(t'i' 

-.-1,,\'. ,

i:0

rAe n-q[cJlo nap'
fIo;nyuenr'roe auaueuuel o-orn : 0,003 xopoltro corJracyercfl co cpeAlle-

*un4purrorrofi oruu6noft nbryepeuua rIHTeIlcIlBHocrI[ B oAl{o}r KaHaJre, troJly-

*err*rbfi BsIrrIe rpu iraxon;renrllr 2000 xa4poe^' ^Oruerurt, 
qro rloBropeur{e

anctreplllIeHra AaJIo ro ll{e suaseulte oorn : 0,00-3' flo4uepnnerl' qro fioJry-

qerrouifi pc,yJrbTar 
'rocr.rT 

Jrr{Ilrb trpeABapllreJrbrlr,rft xapaxrep, y*a3rrrBaer Ha

BO3r\rOir{HOC:tE r1O11yqeHIIE BLICOI(I{X TOqIIOCTeft O'rnOClrteJIL11];IX lISNf epe11llfi C

trorIoIrIEIO Cflel(rporrerpa u tpe6yet 4a'nouefi[Il{X IICCJIe'4OBanlrii'

3. Jla6opatopHble I(ccireAoBanrrfl floBTop'ffeMocrrr AaHHbIx'
xapar(TeprrcTl{Ka cRer - crrlHaJl

O4nulr r,ra saffiuefiurnx tpe6onauufi, npeA:sflBJlflel{blx no 
":il:l -1:-Y

antrap a.fype, IIpeAHaaHa-rer.rrrofi ArIf creltTp or{e'rpIIaIecItEX I{CCJIeAOBaHIItr4 '
5IBIITIITCII uoBTopflerfocTb AaHrlr,rx, nonyuenublx B paSHoe BpeN{fl. c arofi
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,7,rtr tfuzV rznzza

Plrmcrtrte qltdplt 
- cfiel{TpaJrbHble JI{Hur.r, ToqHocrb troJloE(errl{fl fioropblx rrccJreroBaJracb

uerrblo ITailII{ 6bIJrI{ npoBeAeHbI rrccJreAoBarrrr.g crreHTporreTpa tro paBrr.rrrHrrlil{:
recrarr B ra6oparopl{brx ycJIoBl{.flx, OcIIoB}roe Brrr,rn{a}rr4e vAeJr.EJrocb troBTo-
p.Eer{oClt'I{ oTIroCI{TeJI LHLIX IIBMep eHI{fi .

3agaua rr.leer /trBe crop'HLI: r{ccJIeAoBa}Ir{e coxparr.fierrocrrr rroJro}r{errrl.fl,
cfieKTpaJI6Hopl ru:F,rrkr n rroBTop.fier{ocTrr BHarreur,rfi r.rr.rrerrcrrBHocrlr Jrrrrrrrl{,
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?nc. 7. Tpu aarrca pannouepuoft ocBerqenEocrl4 rroJrr

O[Ha trB rrtrx troJryqeEa YepeS CytrUllra neft 6nuatOCreqeHal6dIbmaE qacrb IIoJIE' lIeM Ha npeAblEyqlx

aanacgx. HyIb-EyHfiTbI oTcqetra uIITeIICnSrOCteft AIIE OTAeJIbEbIX SatrIIcefi trpouBBoJIbIIO CMeEelIbI

urryt ypoBrr.E EetrpepbrBrrofo _ ctrer(rpa. ouu o6yclouenr,r 
'cta6rarr,Hoorblo

uucrpofin, oepegaroqeft rpy6ru rI ee pe)I(I4Ma pa6otrr, trocrosfcrBoM Meora

y"rriou*, ctpo6a B pacrpe, a rar(E(e cta6ulr'uocrbro-BrrAeorpa*ra:- 
Oqeuna COXpanrertlO3Ttr trOJIOE(SIII{.8 Ctre6Tpafib11of fiilg.vlfi u3JlyqeHl/tg B

Dacrpe 6rrna cn6raga tro clrenrpy CpaBrerrufl' B l(oropoM uMeJrocb HecnoJlblto

ffi;;[;;il;dr;;. B, ,or"*u iacos HetrpepbrB,oft pa6oru auuap^aryg,r 6uro
;&;;r"g ,roucet cr.*rpu. Ilpuuep aantrcu rrpnBeAe, Ea puc- 6. flrr rpo-
Be,Ae'rr.fl Toqrrbrx ,a*repeundnoroxreu{.T Ilelrrpa r.E?r(ecrrlt ttvl,,ufr' HaMtr trcrroJlb-

BOBaJIECs AaHIIbIe o6- uX HOIIType. ll^anepeuua trofiaaaJll{, qro IIoJIo}I(eEtre

ilnuvft corparxrocb r{a upor.E}fleHrrtr 8 u pa6orr,r autraparypbl c roqEocrblo

-10,3 naua.na.* 
iiorrop"e1rocrb uepeAaqr,r orrrocr(reJrbubrx lllrrerrcr4Brrocreft 6r,rna uccle-

.lIoBaHa trpu peMoTpaqzn paBEoMepHofi ocneqennocrl'I {orol(aroAa IlepeAarc-

t,;fr ;;r;;;r;;;;;fi';it6ri^ 4or rrr"o 6''no ronvueuo uec*onn*o satrucefi

Prc. 8. Sauucu crytreErlaroro ocaa6uteus

oftofio aarlucefi yr(aBaHo BpeMr rrx troryqeHEE
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Pxc. 9. Pag xapanteplrcrlrK coor-cr,IrE&JI' rlo-
cTpoeEtrhlx tro salrEcrrM, upEaoAeEEuM na trpoAblAy-
rqeM prrcyEr(o

Hyft,-tlyff KTDI orctl€{a cErEaaa ,LIIE or[eJrblrblx rapaKrepr-
cTlrn rlpoEaBoJrbllo cMeqeEbl

ptiBlroNrepHo ocBeqeHlloro [oJlff B l'eqeHue
qnyx gnefi pa6otr,r. Tpr na ernx aanuceft
lpeAcraB.[erlll Ha prc. 7. Oxolo sau[ceii
yxaaalro Bperl-fl ltx troryqeul{fl u Aarbl. Cpan-
rreHue Baulrceft, [oryqeuHblx 6o;nee qeNI rre-

pe3 cyTr(u trocJIe BbrItJrIOqeHUfl CrroTelrbr
I,I BI{J]IOAIEHIIfr. EE CI{OBA, IIOKASbIBAET XOPO.

rrree cor.[aclle AaHIrbIx, Cpaauenue orlrocl{-
TeJrr,Irblx I{IITeIrCrIBIrOctefi , n rrur'rcJleHI{LIX IIo
(flHIIIilIlI, IIOJIyqeIIIILIII qepeB CyTI{I'I' AaJIO
nolpeltrHocrl I{3r\I0p€Ilflft +0'008.

I4cc.ne4onauue xapaxTepl{crr{I{I'I (cBer 
-orrla.[) flpoBoAtrJrocb tro aarrucalr lrao6pa-

irieru.rfl cryrleHqaroro ocla6ute;rg. B rese-
rrle 6 ar Helpepblruoft pa6ou,I arnaparyplr
6r,r.,ro nonyveno 20 eauuceft uao6paitteuu.r
cryrreHqaroro oc.na6ntens. Ha puc. B rpnBe-
/{erro AJIx rIp}IN{epa 6 pea;rnaaquft. XapaHre-
pI{cTrrKn cBeT-CrrrlraJr, cooTBercrByloq[Ie
aTEM BatrIICflM, trpI{BeAeHLI Ha puC' 9. Omu6-

Ha rrOJIfi CI{CrSMLI ilpl,t ux tro,lryqeHflll yquTLIBaJIaCl. PaCClrO'rpeHI{e pI'ICyH-

ItOB trOItaAbIBaeT, STO peBVJIbTaTLI, IIO.[yqeIIIILIe qepe3 HeCI{OJIbI(O qaCOB' COTJIa-

cyroTc.fi AocrarolIHo XopOItrO.

4. Ha6aroleurrfl cIreHTpoB SBeB[r rrponnqarcqar cuoco6uoerr
n 4eficrnyoqa.fl rmaurorar a{SerrnBnocrb cuef;tpouerpa.

Ocenrro 1980 r. 6ruu noryuenrr 32 BatrtrcE ctreltrpoB paagblx 3BSBA.

Vcrosu.E trpoBeAeIIEff na6nro4enuft uplreegerrr r ta6nuqe. B repnou cto.r6qe
yr(a3arro rierague BBeaAbr, Bo BTopoM - ee 6ltecn ,7?, B rperbeM - Ailu11a

BOJITI6I B r{eHTpe nOnr 1,,r, B TIeTBepTOM - muprra qeJII'I Cue1rpOrpa{a,
B trfiToM - 

rruoJro reJreBuar4orrgbrx HaApoB .M*, a mectoM - AJrl{TeJrblrocrb rtaA-

pOnOft pa3BepT6lr Trr, B OSA6MOM - BpeM.E aKCtrOBEqEII fr, a nOCowtOlt -
irCoo AauuCefi /fluurr, r ASBETOM - cpeAEeHBaAparI'IrIEafl omn6ra gAI{IIIIqEOT9

Uauep'enUr oTIIOmeHurI rntesCrsgOC'Iei B AByX I(aEaJIaX CIIeKTpa 60r'.
Bo scex cJryrrafix fipuBeAerrrrbre r ra6nuqe slraqentrs cpeArerBaAparuvnofi omu6-
rra 6rrrr,r nHsucleubr no 40-60 uapaM uanrepeunfi oAEopoAEbIx BeJrrrqtrE.

B AeOsrou cron6qe trpEBeAeHa 4ara ua6.rrOgerufr, B OAIIEEaAqaTOM - Ilaupfi)Re-

, Z0 40 it7 B0 f,4cm
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4860
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Plrc.-I0. flpurreprr aarnrc^ei.i-cueHrpa BBeB/(r,r l Ancl vcpea ueiirpanr,ur,ril cnero$unr,rp HC-9,
ocJra0rfit{)uqrir cner 4o 9m2
B rlerrrpe-JrnHr,rfl rorroulcHr{f BoIopoAa I{6. gHcnoauqrfl 8,8 Murr. Vponeur ficlpepbrBnoro cfienrpa.
rrMeer orHorxeHrre curHaJra r{ uy}ry 37

a Ja ,Ul /.f/ fliarV ftzr'/zrL

Pnc. lt. BanI,Ictt clel{rpa BBe3ALI RW Aur, r,ruenrucii Bo Bllerrs ua6nro4enr,rii 6rccx lfm
9rcnoar'tqux 17 MuH. OrHoIxeHEe curHaJa H Ixylly Ha ypoBrle HenpepbrBlroro cler{rpa ZB. B rIeHTpe pacno-
[o)r(eHa Jrr.rHr,rr r{BJryqeulra ro4opona HB

$ I{aa. IiprrrrcHol"r o6o11Bnroptrr{, r LX\rI 229
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Ptre. 12. flpr.rueplr aauraceii cleltrpa sBeBAbI I And c 6lecnort 4rl3 r y;rrtpaSllo'rie ronoii

o6racrr.r ctreHrpa

eHcflOguUfifl 27 ttuW. nJIfl CpaBHeH],IE npC,qCTaBJIeIIbI SaIIIICI{' CEeJIaHHbIe B paBHbIe HO'Iu Ha6IIoAeHIIII' ()T-

HorrreHrre crmHaJra r{ myMy Ha ypoBHe HenpepbIBHoIO CleI{Tpa 100. IJeproqHaMI'I BBepXy yHasaHo I]oiloE{e'

gue cna6rrx c[eHTParbHbIx fluHufi

flamw ranata

Plrc. 13. Sarrr.rctt cilel{rila ar}eBIILI I r\nd u o6lacrr'r FI,3

EHCIO3UqrIfl 21 xlnH. oruoutcltue ciltHaJla H flIynly Ha ypoBllc HeIJpopLlR]l01() cnexr'1'a'160

230
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rlr{e Ha HacKaAe SOII Ur*, Horopr,rfi urreeTcrr rrepeA r,r,onorroM, B 4aera4qa-rox{ - 4er?crryroqa", *aauroraR adr$eHrunnor"i 'llXgl 
,--"rrpr"u4"rn u, H

AJrrrrre BoJrlrrr 4900 A.
Tpy4uoc*' BI{syaJIbHoro rI4ALr poBanraa lrao6pa}r{eFrrrfl BBeBAT{ Ha rr{eJrr,Ictrer{rporpa$a upune;ra x neo6xo4u*O.Trl B Henoropbrx cJrvqa.flx ocna6Jr.qrscne'ronofi no'roR c no.\4orqblo cse.rosn.rrs,rpa. flpurreL,rr"r-r,J"oopluaonauuurft

cepnft cner:o$r;rr,rp ItC-9_ ronqrnoft 3,08 ,,rrr,';;;;;;;'-o""n'ooruo^u cBera Bo6.nacru 4800 A na 4ry88.
flpl^reprr aanncefi cner(rpoB rrpr,rBeAerJLr rra pr{c. 10-13. flo o,r a6cqlrccIJeBAe orJro'{ieH Hollep HalraJra, [o ocl{ opAr,rrrar - r.r}rrelrcr{BHocrE, B eAr,rHtrrlax

A,rt ug6

-2 /,7

-48

-16

-/ u

d

4rtf
4 0/t

4OZt

4/,//
40r0

l And

,fo l(a/yz//.2 I/0/Z

Prrc' I4. .(r'rcrepcrronrrqr{ HpnBarr, fiocrpoeHHarr uo ua6.nro4enr.rfl]r cfier(rlra BBc3Ar,ra y,tsrpaQrao;rcrosoii o6nacru cner{rpa

Pllc' 15' Santtcr't,ocrr- 
^{gl?]r!-.lu 

cpeA}rer(BaAparr{q'or-r ouru6xn eAr,r,r.lq,oro r{3}repe,r.rffoTrrorue,l,r rlrrrelrcr'IBlrocrei'i lre,peprrnrro"o crcHrpa ts AByx l{araJrax or BBcBAT{or.I BeJrrtql{,trr,npiree,4eauoii K )r(crro3r.rrr4r,_rJ_li,ii, rorayruiioii''r;;"i;';;;;i^."*nrprruroii uyacrnn_TeJrIJHocrlI 4900 A nptt ua6.rto4cutr.Br Ha rerrccmone Alralreri]orr 3cpKara u,5 lr. ,r[rrcnepcnn.cocraBJrflc" 1,7 A/nana;r

csera 3BM. Oxo.ro,nunrrit ilor.rrorqer{pur rtlrti- ulJryareHr4fl yr(aBarr6r AJrrrrrblBOJrH I'IJrr{ HaSBarII{e nogopo4uoft JTIaHI{Ir ceprar{ Banr,nrepa. B sa.rane r1 KoHI{exanrgofi Barllrcu perrrc'rpr4poBaJlcr{ ypoBe}rb rrryxroBoro cr.rrHaJTa. A6co"nrornasBeflurrr,Ha ero [pr{ na6;rro4enr.rss xo.ne6aracb B npeAeJ]ax or 20 ao 30 
"ar"rqcqera' IJynl-nyuxrbl 61gt1s1n ul'IreHctr{Brrocreft 4rr'o"a"rirury ganncert cnre-qeH],t.

. ,(ITCUEPCUOHHAfl fiPIIBAfl,- TOTYI{EHIIAfl IIO JII,IHI{,SM CEPIIII IJOAOPOAA SBEtsAbI
1 4"i, trpr{BeAeHa ua puc. !!. Li""epcu.s s a'r:ofr o6.,rac..n cne,.rpa cocraBr{rra1,7 A/Haua.n. IIpu orou 180 "u"u"ri rrpaq"ruorrror yt1asr.* cflen.lpa onoJro300 A.

oqenxa 4eficrryroutreft nsarrrosoft a(r{enrnnrrocrlr c,,enrpor.rerpa 6r,rnacAeJraHa IIo Bcert TIOJIy{eITHLINI Barrrrc.Err crrenTpa. tlyncr.nlr1e.rrbrrocTr, a,,,,a-paryphr 6r,rra nprareAer.ra H ee Berr4rrr,r'e u o6rac* l""nrpu "l*"" 2g00-A,r4e 6r,rno npoBeAeHo 6onr,unar.rcrro ua6nro4e;t. rIpr-'riu* yrrrrjBaJrrrcbHAH CIIEHTPAJIb}IA,fl SYBCTBI,ITEII,HOCTb {OIOXATO4A, TAK IT HOIII{EHTPAI{I{,fIcnera 4u{paHqlrorrnofi peue.r.Hoii. 3nea4rrr,re BerrltquHbr 6rr.rrn upr,rneAeHbr r{o,(Irl{r\r ycJroBrr.flN,r na6nroAenitfi: nosAynrua.rr tracca oKoJIo eAr4rrrlql,I, urllpr{Ha
rrreJrrr .cleHrporpa{a 0,2 urr, rrarrpr}r{^errr{e rra BxOAr{Or{ ,poronuro4" ilTTL2,9 xB. rl*onyuerrnrrn ,.rur"rrr" '4HD 

rprrBeAeHrrr B rrocrreAHexr cr.o,n6qera6n,rr1r'r..^ B 
^ 

cpe4ueu BHarreHlre 4erlcrnyrouleii Hnanr.osori o{senrunrocrupaBHo 0,03. o'r'uerr{N{, arro npu na6nroAeHr{.rrx BBeBA r{ perr{crllar{r4r,r r4x rr3o-'6pairieuufr .ua {o'rorpasr,r.recirofi a*{yJrbcrrr{ BHaarerirre irtd a* ra*ofr ,re
yepeaaS-t^Iuefr 'Ipy6nlr cocraBJIflJIo 0,04 fiprr Bpel{eur{ r]KcnoBrrr{rrrr onoJIoI trru:r [2].

Sasucnllocltb TorruocTu eAI{Hr{rIHoro a,r{eperllr.E orHocl,rreJTbHLIx I4HTeHcr{B-uoctefi B AByX r(aHaJrax e .o6nacru Herrpep'rBHoro C,,eHrpa 3Be3Ar,r or 6,;recra
SBeBAbI fiolta3a]Ia rra pl4c. 15' Bce na6nro4enn.s [pr.rBeAeHr,r H o4rrorZ AJrr{reJrb-.r{ocT}r BpeN{eIII4 sltcno3rrql{ll 2t muu. IIo ocn alctTucc orJro}r{eu npune4eunr,rft

,U[ floncp

6r' nl



6lecr BBes[br, tro octr opAuHar.cJreBa norapu{u-cpeAHeltBaApar[suoft omn6nu,

ctrpaBa - BeJrrrqrrna omr6nlr. Ilpnrvloft;runueft A'"u,-o!-tl1rfi BaBr{ctrMoorD

TOSEOCTT,T trAMepegl{.g Ot 6neCfa 88SBA6I. Harror ee [oItaBbIBaeT' qTo Toqggorb

pacTeT c yBeil[IIeHI{eM RBaHTOBOTO troTol(a [potropEuoIIaJIsEO efo BeJItrIIIIEe

, 
"rar"rrr" 

0,44. Ilurepeogo IratroMgtrTb, .qro rlprrMepHo ranolt 
'fle 

BaItoH yBe-

rusellufl ToqHocrr{ 6un uoryueH tr B na6opatopnmx ycJloBtrflx'

cpannenue RBaHTOBOfi a{{eHruagocTl{ TSJISBIISIIOHIIOIO rrpueMll111a oBeTa'

uMerorqero uouro"o-rli"+;o;ffi;6p;ilr*y BuAeocrrrHaJl-a, ra {otorpa{usec1ofi
6;;;fi;t|z;'Hosu* fdil- f' 6rrro opou.neTo n .ra6oparopuux ycnoriaxx'

iIp;;;6r,uro yqre,'o pa'ilrque ctrer{rpaJrblroft uyncrnureJl},Hoorl{ aMyJlbctrIr

tr MyJlbrrrqeilosnoro {oioxaroga, crapentre {oroauylnctrfi rr AaHa rlotrpaBra

Ba orcryrrJreHtre or 3ar(oHa Bsa4Mp3aMecruuoctu upu 6olrmux (2-41) aScn-o;

,rrlrr, 
"u {oroauytrcur..B o6onx cJlyqaflx BbIqI{cJIfiJIOCB OTEomeHtre cEIEaJIa

n rnyMy AJIfi oJleMerrra paapeEe;uzIfr frIrlr {otoruetpupoaanua'-IIp^o':It#T.93
cpaBlreHue AaJro orHornenue,(It3^TeJIeBTSIIOHIIOTO ctreltrpoMeTpa I( AI.rq'}

6ororryru"trr, PaBHoe uPLIMePHo 30-40'

S.PeructpaqllffI(oIITypoBI{BbIqIIcJIeHueaRBIIBaJIeHTHI,IX[IIIpuII
CUeI(TPaJIbHr'rX'llrUllft

Hau6Otee ?fieCTI(I(M trctrblraHl(eM clle11TpoMerpa'EBJlflercfl pertrprpaql[fl

aoHrypoB ctreRrpaJrbHrrx runufi. flpn no_crpoeHl{Ilt ItOIIrypoB cyqecrBeHllylo

poJrb trrparos atrtraparHaa {yuxqr,ra upu6opa, paBHoMepHocrb ello IIyBCTBtr-

TeJrbHocTtrIIo IIgJII6 raupanuninocTb IIocTpoeHl{fi xapaKTepIltcTIIIttr cBeT-cll11laJI'---A;;;p;;u" 
6yrriqr" ctrenrpollrerpa 6nna trorryrre,a n .na6oparopuux

v.rorrri. up, ,irprre q,eJrr{ cuer(rporpa$a 0,01 uu 61154 cAenanri q'+P-o-

,r"-"uor", &yr*q* pa.ces'rr.E ,n.,vi r4'Jryqe*r[.s Heo'a. ,{,Jrr uonyuenqn

,o""ot 6oprraii rr,crpyMerrraJrb,oro l(o,rypa BatrI{cI{ ,,poBoAuJltrcb rlpu BbI-

conoft cTetreEr[ c]r(aTtrfl pacTpa, ,RorAa InupIIEa KaHaJIa C^OCTaBJIflJIa OI(OJIO

ols a tp"ll fti' ii;;y-rprou u'oupatuoft {vunqun paBlra 3 A' orpautrqe,tre

crrer(rpaJrb,oro puupL-eiur- o6yculur"to- B ocHoBHoM rrepeAaroqefi tenesu-

;;;ilr, ipvo*oa, iorror-rroqeft nolyuatb lrprr olrrr(\'IaJrbrroft apnoc'u uao-

6parxesr.r.s purp"-.or" 15 mrp/rrrrvr s Macrta6e ee BxoAuoro {otoratoll----*-'-il'-"orO'p, 'igAO r. 6rr.no c4eruro HecnoJrbr(o aaurcefr ,HorrrypoB ,tvt*rrr

HB , Hf, J".nrpe Berm. Cneroroft ror_on or BBeBABT ocna6n.snc.s B lrecrtgll:1tg'

Aec.flrr(oB paB cuequanruoft ce-xropuofi 4ua{paruoft' ycrarraBJrtrBaeMotr

trepeA orBepcrrreM TeJrecRotra. Illzpuua qeJIU CueltrpoMerpa CoCraBJIflJIa

Olif :O,OZ-ilr.--5u"rla HaxoArrJracb -Hq,no 
HaA ropr,rso,roM (aeuutroe pac-

;;;;""; oo-401, r'crur'rrafl aruocqepuafl Avrcnepc,,fl BarpyAlrflJra rr{ArrpoB-

xy ee 
.uao6pax(elrr/tfl Ha qeJrrr.--" 

B;;;;'.yuacriroa crer(rpa urupruroft onoJro 200 A 6nnu uonyqe,r'r B

oO"rr* ,ril"t Up" H, upra ycpe4ueuura .200 u 500 :renesuBtrorrl{hrx KaApoB'

Brrsracreuue ocraroqgbrx rrrrrerrcrresocrefi AJrfl uocrpoeHrr.fl nolITypa trpord3-

ffi;;;;;;; os"ot Batrucr AJI' RilnAoft tte 
''nn.,ft' 

Pg:v':l-1:t"-:PT::H-
,"ru, ,ru pvc. L7. Cunonrnoft tu.twrefr uprrBeAeubr *o1-1yP-"-."rx x(e rrt,lunvLl

;;;y";;de flerepcon [5] na Bar(yyMlroM ctre*rporpa{-9 :-o-Il'""oro 
rerrecxo-

;;-;6.";;;opr" k"r-ntrH trpr,r ..crer(rpaJrbrroM 
paiprcurenrau 0,3 A: 1^T-_T;

"o"ir"r'rr"r-'4ororoa*rpuuecnuft 
cra-nep, 4aroquft roql{ocrb rr'MepeHrrr[

onoJlo *lo/0, , *aii;;r?-- """rvp 6nr uolyueu ycpeAuenuervr t6 aauuceft'

Cououp*r" pe"yltruroB, troryqeHHbrx upu Sotoa'nertpl{qecKr4x rrccJreAoBa-

;;;;;;;ttp'o, 6rour"poBcKtrx llvnvfr. u uprleguHrrqEbrx qu{ponnx sanrrcnx

rra cuer(TpoMeTpe, AOCTaTOqHO XOpOmee. He6onruoe yml{peul{e RoIITypa

;;g; H;" pafi'oue eb sApa o6tscnsetcfi MaJIbIM ctrel(rpaJlbHblM pa3peltreHlreM

""a"rpoo.i"rpu. 
Or*urrM, qTo rrpel{Myq,ecTBoM TeJIeBIIB}IoHIIoro CtreKTpOMeTpa

"apru soro'anexrprrqecKr4rlr cKaIIepoM ttB$fleTcfl oAlIOBpeMeHlIOCrb pelll0rpa-

qrau r,rnQopruaqr{tr Bo BCex llctroJlbByel\[blx I(aHaJIax. BlaroA,apa aroMy B ycJlo-

BIiIflxHIIBI(orotroJIo}I(eHIIgsBeBAbII{aAropI4BoHToMo-I(.aBaJIoCbBoSMoEtHbIM
AOCTaToqHO TOqHo trOilyql[Tb I(oIIrypLI BoAopoAIIbIx JtrfiItufr''

BrrsucneHue axsuBaneHTHbIX III4pIIH tu]Elnfr' udrlorqeuufi BoAOpOAa IIpO-

,oA;;o;";;:b;BM EC-i.020,'o "o"qrr,,'rro 
cocraBJresnofi nporpanrrue' flpn

oDq



/ J Ai,.h-6
Prrc. 16. Annaparnax
pa {yuxqr.ra crrer(rpor{er-

Tosrtl - uBMeper{zn ,rrrrerrcrrBuocrrr B RarraJlax

!nc. l_7_. I(orryprr 6arr,neposcmax t:lrsmi.,rnl n H0. B cleltTpe BerII, -uotyueEEhre 
Ea

ctrenrpoMerpe (xpylnxu)

[11 _leSzcrnaUtn{ xorrrypa H,y B ABM cyMMrrpoBa_
fi-acb ralr{opMaqr4.E b00 TereBr,r3trorrrrbrx HaIpoB, a EJrfHp-200. IIo ocr.r op4r.trar orJrorfieHbr ocraroqrrrre rrrr_
TeHCT,IBHOCTT{ rr!, no ocI,I a6cqrrcc _ Err4Hhr BoJrH-Crpeuxoff B r(pbrJre rmnura H, inasan6'-iib-rrornjuu;
rlt4utru trgttr A Ti II, Fe II

i%ff8),A

/5

/o

.f

/<//////
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o J /,? wokd,.R

Prc' I8' cp-arnenuc ar{BrrBaJrerrrrrlrx.!]ut]u1 nrrnrrrl no4opoAa, rrorvse'rrrJtr rra crc,,-rporrerpe Wx (TB), c r{3BecrrrbrMr.r W;'@,t) [S_71 '] r -'\*' -rv?rJ

IpYIItra roqel{ or{oJro r(eHTpa pllcyHHa 
- AarrHbre,uJlfr sBe3Abr r And, a,4Be rorrrur B BepxHeri qacrup[cy]rHa 

- IarrHbro Irfl fiIlHr]rii Hg l.r IJ, n cneHrpc lJerlr

o6pa6orHe Aarrr{hrx cneKrpoilrerpa yqtrrrJna"tacr, omrr6na
TEPIICTI4ITA CBET-CI4IIIAJI TEJIEBI{3I{OIIEIOfi 

""',O0"A1,,i,;";;T[ il.;:i}#;crrer(Tporferpa I{ r{srtepI{TOJIrr}rblN{ I{aHarlar{ [pI,IoBalrBaJrr{cb ooorBeTCTByroqrre
A;[I4III,I BOJITII,I. J-IO AA4Arrrrr'il YAIACTI{AII HEIIPEP'IBHOTO CIIEKTI]A OIPEIIEJI,IJ]OCL,ero noJloilienr're s Ha6rroAaenlol{ I'IIITepBaJIe AJrtrIr Bo"rrH, BblrrrlcJrflJltlcb ocrarorr-IIT]IE tr,IIITEHCIIBIIOCT'I I,{ DITBI4BAJIEIITIILIE ITIIPIIIIrI .Nr,rUITfr rrOIJIOIIIEHII'I .Cpe4nue BrraareHrlr onBlrBaJrer{rrrrrx rrrr4ilr4H wi tfsj .rlr":,pu* .n1rur,ri.i oo4o_

,r?ifrfI::,*1,^Iflnl, H,, 6r,ura nafi4err, ,o ce.nru'qr,],po",iin Barrrro,lr{ cnc*rpa
l*lji.(?l:rr:_1?)_. 3rra.renue ,HBrrBaJrer{ruo,t rroipirrr, ,rrrru H; y;;;;i;;rBe3ALl OIJJIo oIIpe^eJJerro IIo AByrr Barrltcflnr cner{Tl]a, oAHa r4B noropbrx rrllu_BeAerra.rla puc. 13. B cpeAiren{ orrrocr,rreJrr,rra.fl o-r6no '.oopu4ar"rrfr 

ar{Br{Baj
'rerrrnofi lxrrpr{Hr;r no o4nofi peaJrr{sarlr{r{ cocraBJrrrer o*oJro +0,03. B ;;;;;;-rroil oila oflpcAe,l flercfl rre1'oqlrocrbro rlroBo]leHlln ypoo,in lrcEpeprrtBHOrOcrrer(rpa. Snennane,rrrrJe rrrr.prrrJr,, ,rrrrrrt 116 ir ir, n"'""rr*rpe a Lyr 6nr.nzBITITII,ICJIEII];I IIO 3AIII4C,flr\,I YqACTI{OB CITEI{TPA CrOrt ArES4I,I, trPITBEAEI.IHI,INI IIApuc. 77.

cpauueiilte. fioryire,Frr,rx eHaqe,ufi w! (T-B) c Aarrr{rrrrltr4, B'.flr6r}rr{ r.ra ny6-
!#?!\i1,Y^ (c.r), npuse4e'o r{a pr.rc. 18. '.I1ra ,;;;;";;-ild ncnorr,ao'anr,r
vv1\ \ri7') IlOIII;[JIOBa, npI4BeAelIHbIe H (CTaHAaprnOii> Cr{CTet{e tjnBIIItaJIeIIT}IbIx

#I*t!l. ": €I*"inosa,uofi nrr- {opuyr" [6, 7]. D*rrrarrurrrrrrre rrr{pr{rr6rIaB r{ rry y SerI{, olpe4eJlerrur,re }tourrnoBr,rrr, oI{aBaJII{cb cytr{ecrBelrHo tleHr,-rre, qenr y llerepcor [5]. flocHo.rrr,Hy rla6rroA"or" [;;.p;;" BbrrroJruerrbr c
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6onsmeft gucnepcueft U .'ryvruefi TOqIIocrbIo, 'IeIl r'Ia6JIroAeI{I{',fI ftonr'uona'

r\{br BBfJrrr Brlaqer.rrrfl Wt"@i), [o,,.y_qeEHLIe llerepco'r. Illrpllxoratt ilItHvIfl Ha

p;.-iB rpoBeAeHa rroq y"roir 45..-Itan BrrAHo r{B pr{cyHHa, AaHIILIe, ro.ryqeH-

HE,IeHacIIeI(Tpol{eTpe,xopolnoc0IJIacyloTcflcofipeAeJ]eIII{flII{sItBtr,IBaJIeHTHI,Ix
IJrr4pI4Ir Apylu}',Il{ aBroparlll'

SaHrroqeuue

I,eaynr,rarr,r ucnr,rrauufi 200.Haua;rrHoIo cIIeHTpoI\IeTpa uoI(a3aJIII, qTo

or{ rroBBoJrfler aBrogarr{Br{poBarb rpy4oerlHuft rlporlecc perl{crpaIIr{I{ I'I flepBr{q-

IIot oOpuOor*, "o"*rpo" "t'4' 
-flo 

Hnautonoft a$SeHrI'IBHocrI{' roqHocrl{

soror,re.r.prauec*r.rx ,rffierrt u cra6urbHocrlr B pa6ore B peaJrbHEIx ycJroBl{fx

na6,rrogerurfr on lraxogl{rcfl rra ypoBHe nyqr"x '.1pv6e*"'x 
cr{crert noAo6uo-

;; ;;; ; ;"4p o6ur,rft 
"& 

-p * o' op tx npI{BeAeH e [3 ]' Cp as'I{rerl bH afl 
"po-"lo1-X

yctpofrctnalI40IIoJIb3oBaI-ureceplrfiur,txn-p116opoBI4KOIIIIJIeltTyloql{xI{SAeJII{I{
AeJraer AooryrrHr,rM "* 

,rr"ororoenrle ne6o.,rbIIIONIy It0JIJIeHTI{By cIIeqIlaJII{CTOB

cooTBeTcTBylotrIeItroallrsltrraqI,ruHeIIocpeAcTBeIIHoBacTpolloNII{qecHoll
yqpeTriAeHI{u.

Antopr,r Bblpamaror 6'taro4aprroctl A' B' CenepuoN{y 3a nocrauoBny 3a-

gurr, A:- A. Eo"p"J"y aa o6cyiAelll{e peByJrbraro: u--"1:}:"ce Br'IroJrrleHr{'n

pa6orr,r, B. E. HuHoIroBy 3a uocroqHHsrfi I'IHrepec x pa6ore' P' E' feput-

6cnrv. n.. i{. l'a.rHoBcno.rly 3a rroJleBHble KoHcyJIb'taqt{]4, a ranilie B' H' Ho-

i^,?[H;#;il 'f.'^'c. Air4peeny__Ba. cocraBlrer{rre nporpa*rN{' B. tr{. }tpa-

uro6a6qery, II. Il.tler;'"#"X:ral it*""ofi' E' II' IlaureuHo' JI' 14' (Du-

rarosofi ia tonnonlu n Pa6ote'

,[,ena6pi, 1980 r'
JIrrreParYPa

{. 'l'enesugl'roflHarr acrpouorrun/IIog pe4' B' B' Ht'rxonosa' M': Hayra' {974'

2. A61,a.ttertxo A.lt.,'Acattou E. c., Anucr,;;t"il".'@.";; Ap - Acrp6n. rlrrpn', 1977'

J\li lll.iS, c. 1-2.
B. llt,ono,ftr,eaa B. B.- yoFT. 1079, r. 1,)27',urr u',3;S 5jlr-t^2u'

t;. i\l::::x i; i' ;lJlli?il;#llx i"'.1:'il[;',i,'rl 'of,.; Asrron pap carnbricrge
" 

inii,iJi".l, letie, sp-cc' rqP'. N ze3' q'.2!0
li. Konr,r,roa ll. tW. - ['laa. liplrrr' acrporprr3 o6c ' t9tiO' r' 2!' c' l89-200'
7. ttottomoe t':. M-- i'i;;: iih;ti' at'i'oti,"'' o6c" 1958' r' 20' c' 123-155'

v.[,Et 53?.591

METOIPASAEIEHuflIIEPEHItOBCHI4XBCIbIIIIEI{
IAMMA-I(BAHTOBoTIIPoToHHo.flAEPHoIoI(ONIII0HEHTA

HOCMUIIECT(I4X IYTIE}I

A. A. Ctenansu, B' II' (Donrrru, E' M' B'ragunutpcrirrfi

llpclcr:anloulJpesyJIbTaT},IpacIIeToB'IIo(a3bIBaIoUII,Ie'aIToqepeHI(oBcItIIeB0IIbIIIIKI,I

-,pon,* arlroc{eprrux runueii, I'IHIIqI,II'IpyeIIbIe T-RBaHTa}II'I I,1 3ap'IE{eHHbII!1I{ qaCTlIqaMl,I

r{ocMr.rqecRr,lx lyueii, 3arreTHo oTJIIIqaIoTcfl: 1) rro pacnpeAeJIeHI'IIO 
',{pRocTI'I 

rr 2) rruteucr'rs-

EoCT!I yJII,Tpat!lrolcr:onoro lI3JIyqeHIlfl B IIoJIoCC AJIIITI DoJIII ,'?' 200-300 nu. Eri,r paSJIuqIrIg

fipcAJraraeTcfl ]rclroJrbsoBaTLAJIE BLI/IeJIeHIIT{ T-RBaIITOB Ua {oue HOCNII',lqecHlIx nv'reili nplt

raurra-ua6lroAelrllflX c trorloilbro qepcHItoBCHux ACreRropoB' llponeqelia oqeEHa a{Qexrltn-

EocT],I TIeToAIII{I,I BLIAeJ]eHIIfl 1-,,,o,,.ii, coctonulei,i B }IBNIepeHI,lII orrrorrrerrltii aI{IUII,ITyA B He-

cnoJrr)Hr{x rrarraJrax pcrr,[cTpaIlIIII. floHaaauo,'rro {on HOCM]tqecRl'Ix iryuoii c noltorqr'ro aroii

,"roor'r*r, lroxter 6ltlrr, cHlllHerr Ha ABa rlop'{Arta' trro lroaBoJlrlr rre lreHee qeM Ea rlopflAoK

rloBrrcr,rTrr pc3yJrrrTaTrrBHOCTb IIa3erIHbIX I.alllua-acTpoIIor{I'Iqecfi1Ix Ua6;lO[eUIrii S o6flacrl',I

CBCPxBLICOIII'Ix a ricP rr'ri'i'

AM]]TH0D,I.oDISTINGUISHTHtrGAMMA-RAYCERENI(OVFLASI]ES
FROMPROTONCON{PONDNTOFCOSMICRAYS,I:yA',A'stepanian',v'P'Fomin
ancl B. M. vlad,imir"fuy.- Thc results oI calculalionsshorv l-haL cerenhov llashes of EAS

LD+



initiated by gamma-ray quanl,a and by charge particlcs arc cssentially clistinguished by1) the brightncss tlistribution on the sl<v anct 2) tho inl.cnsit,y of ultravioiet radiation inrvavelenglhs 200*300 nm. These distincLions are. proposetl to be used to extracl, ganrna-
ray quanta llrom cosmic ray background wil,h rlctcctors lor Cercn]iov Iiash registratlol. We
esl'imaled the eJ'Iiciency oI this rnethocl moasuring the signal ampliluclc ralio in scvcral
channols oI registration. It is shorvn that this mer,hocl oli seliaralion rnig'ht reducc the back-
grouncl bv trvo orders oI magnitude, thus increasing thc cilicioncy oigroun6-based high-
encrgy gamma ray observations by on order.

flolrcru,r l{croqHr{r{oB rar{rfa-HBa.rroB cBep\Br,rco*r{x D}repu,ri{(8r 71012 aB) rreroAo_M.p€rr{crparuTr{ qeperrr(oBc}rr,rx Bcnr,rrle* rxr,rpo*r4x .r-*oc{epnr,rx rrr4Brrefi (IliAJI) ocyqecrrrrxrorc.s Bor yirie 6o.nee A,yx Aecflr}ioBrer. 3a 3rg_-1per{.,_nocrpoeuo rre rferree Aec.frrr{a perr,rcrparop0B qepeuHoBCr{r,lx
Bcril;rlreH iIIAJr. Itax npacr,rno, nogo6rr6re vcrarroBHr,r pa6orarcr B peirilr're
cKaHI'IpoBarrI4'g yqacrHa tre6a 6nras Toro I4JII,I I{IJoro rrrrrorerr,rarecnoro uc.foarrrrr-
Ita ' r4crroJrrrSy.E cvrorrHoe BparqeHr,re 3e,rr;nlr. rIpr,r raxorr A,reroAe r,rerrepenr,rrt
[POXO)I{AEIII,IE IICTOAIIJI{I{A fAI,ITIA_HI]AIITOB IIEPES IIOJIE SPETIIT,{ AE?EHTOPA
AoJIII{HO COtrpoBoiriAaTl,0.s rroBbrrrrerrl,ret{ cHopocTr,r cvera ueperrr{oBcKl,rx Rcrrr_
H:i ti:f,"+::":lL o6ycronreuubrrr r{Borponrrbrrr rrororiorr Hocl{rrsecxux Jryrrei{.r aH I{aI{ oilirlAaenlble II0T0I(II Iar\Il{a-HBaHToB oT r,rcToqrrr.rnoB CoC?auJrriIoTB ryqmelr cJryrln" Aec.frTbre _AOrIr{ IIpoqeH!]a or. r[ona Hocx,rr{rrecKr,rx "uyqgfi,HaAe}]{Hoe o6napyiHenr.re o6oeHra rpe6ycr g.rrr,arrnro"o 

- 
,p"nrnrrrr. .faH,

I]prr cpeAr{efi cnopocrlr carera Jrr4Brrett -t c-l, ry11u.ruot qrr"^ pa6oraroulr,rxIIIiIIe yCTaI{OBOIt, AJLE yItepeHHOrO 
_r4atreperrlr.g DO1OHa, COC.rannniO-rqerO _10-B

sor.ra, ueo6xoALrMo npoeo4uTs rra6nro4e-rrlrrr B reqeHr,re -3 ,ner. ctoop-ai,.,o
oqeBIIAHo' uTo 3To /I0JTaeT npal{TI{rIeCHI'I I{eBo3}Ioitiul,Jrr r,rgcJreAoBar{r,re flepe,orr-r{brx (nenepr,ro4r,r.recnr,rx) raonlra_ucroqHI,II{oB, xor.rr r,rIreIrHo raHr{e o6 l,ert,rrr
ffBJr.ErOTC.fi , BlrAr,r1\:ro, nau6o.nee pacI]poOTIJilr{eHHrrrnrlr.

B cnngl[ c ETpI]\r ll lrocJreA]rl{e roALI HeKoropbr}rr{ rpyrtrraMr{ ucc,le4ona.re.rreii
6rrnr'r npe4npr{r1.nrr,r rorrbrrnrr rroBbrcrrrb a{$exrlrnrro":J, 

"u6lrl"aeun1i. 
I{anprr-r{ep, rpytrrofi crlrrconuancxoii o6cepra.oprn 6or.-rl"rp;;; cocranuofi pe(r-JreHTop c Ar{alleTpolr 10 lr. Vnenr.r.rerrr4e rrroqaArr cne:ronplrelrgr{r(a [pIrBoAtrTI{ rroHI4}I{eHI4rO SHeprerl4secHolo tropora yclarroBr{rr r{ coorBerclrBelrHo I{ yBe-JIr{qerrHro cKopocl.l..{ cqeTa qepeHxoBcr{r,ry Bcnr,r ruert. Bpenra o6.uapy;terr,rr',,"_TorrllrrHa rarrMa-r(BaHron I u rrJrorqaAb cBerolrllr{errHlrna ycTar{orni" ,S cBflBarr6l

C OOTHOIIIEHI{EI,I

p-2.t

I oc,l

rAe T M p - rIoKaBareJrI{ cneHTpa rat{rra-r{BJryrreHl{.s r,r {ona Hocx{r4rrecHuxtty-,,uft,(q : 
1rQ). Ecnl'r cnex'p rar{rra-r{BaHroB rrcrfoqrrr{Ka *e ,rBJr.sercrr (rrJroc-Hr'url (1 ') p12), BpeNLtI a"o o6tupyll{elrl{.fi, Har{ Br,r/Ir{o, ylrerr6rraerc.E c yBeJrr.r-aIeIII,IeM nJTotqaAr{ cBeTOnpr{etrrrr{r{a.

Sna.rnre,nrno 6onee e{$exTr,rnlrr,rrr cpeAcrBorr rroBrJrr-rcrrufl petsyJrLTa-TI'IBlIocTIrI raxtlfa-I'rBrrepenlrft r{oi]ier 6trtr, .racrurrrioe r{cnJIroqeHr,rc $or,u *o"-nrr'rqecKr{x nv'refi nyrerr o160pa LUAJI,,rrrrqrrrrpy.-;;i..." rari*ra-HBarrraMLr(yrnnnu)' r(ax nonaer,tBarol oqerrr{r,r, r{cr{.rrrorreuue rfoua nocr{r4qec6ux Jlyq'jt(p-,runuefi) na g0% upI'IBollrrr r( yrre'rrrrre,r{ro BperreHu o6uapyrnerurfi ranl},ra-IrcTo_rr.rnrHa flpr.ir\repno rr 10 paa.
Borpoc o trprrHr{r,,r'rarrnofi BoBrro,*rrocrrr paBAeJrerrr4.n r- lr p-.irr,ralreftBtrepBr,re 6,r nognan Xu;rrnou n floprepo* ente r'1gb'l 

". tii. d;";^;;;;;;;qTo'1.'-Jrr{BHI'r MoE{rIo orJII4qI'ITb or p-rlrnnefi, arra;n,alrpy"'6ororpn+; ;;rperHo Bcrrrlx BCrrbrrrre^. Ftourtpe*ra.fl cxeua pasAeJreHr.rfl rr.rnuefr rra ocHoBearofi rasen 6r,rra npesnol*erra^tpnusru trl.' d;";;;;;;';,;";.r, qr,o ,rarpaB_,rennrrfi rroror( rar{rra-r(Barrron, perrncrprpy.r"rt ;;y;;;';pyra r{a roBepx_HOCTTT Senr;rrr'r paAr.rycoM Or,ord 50 nr', oopasyer qepeHnots,Hne Bcrrbrrfrnr,rnperrn'rvurecrBerrHo xpyronofi {opurr, a ,aor.po.rrrrrfi sou Ho'Mr4qecr{r.x Jry_qerZ coaAaer s 6onrurrrrcrBe crytraeB ,uoOpimer;; ;;;.m, 6nnaxue no{oprrre H arrJrr{ncy. Ecrra ncno.ruro*u* trara^ry {oroyuuorxureneir c oxpaH_
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Prrc. l. flrtarpartlta pacloilortesr'Is AerexTopoB R anc-

ncplr.\leHrP t'lrrrug.rrlr [31

A - ocr'I nepnor:i napr,r EercriropoB; B - eropofi napbr Acre}(-

rnpon; d - rly6una arMoc$epbl Ha rlepeccqefirlu ocefi' Q -
troroBuHHblir yroJl I\IelHtry octlrll{ Eerel{Topoll, r - paccroHllue or

OCI'I JIIIBHfI AO IICHTPA YCTAHOBHtr

I{brrr noJrbIIO}I, trIOi}iHO B SHaql{TeJrbHofi NIepe

[o]rr,r3l,Irl {On HOCrrnqecHr{x ryqeft' Ha upaH-

Trrr{e sror lleroA IIe 6],IJr peaJrr{3oBaH'

IIepnaa SncrrepI'IN{eIITaJIbIIaf trorlbrrHa tro
Da3treJreHl,Irc ABVX TIITIOB JII',IBIIefi 6ula cAela-
irn flrrrrgrrr s 797 1r. [3]' B srlrx I'r3NIepeHIrsx

Jrr,rBellb {r,rxcuponancfl [ByNIfl [apaMI{ Aerel{ro-
/ i 

' ttu poB c ABy-\ ror{el{, l)a3llecelillbr\ lla paccrofl-

I / J'f ,r,," o,,oro 70 nr (|rrc' 1)' Ocr [erexropoB rel-
I L ooii napu' ('r)"rrr / ) neliecerian rlcb lla rry6x rre

I /'- ocraroqlroro AaBJtellll'tr d, : 330 t'cttt-2 (Io{9.
11 nnlrnrtfi yroJI rIeE{Ay AerexropaM' At:0:l?

/$
\t

I1l perrrcTpllpoBaJlr'r cr4rrraJr ot o6ractn Mar(ctr-

MyMa paBBI4rrrE JrIrBHeft o6oui t"tos' Oc' Aerer(ropoB mopoft flapbr

(ryuu B) uepeceraJrr/tcb Hlrxte ua rry6llna d':520 r'cM-z (Q= 0''65)'
ouu gerexu4poBaJrr[ ,"""r*v s o6ilactfl MaKCtrMyMa IIpOHIII(anq,eft ltoMtro-

"aoi ,_;"s;a. or6op ocynlecrBJrfiJr.cfl tryreM BKJrroqeHr{.tr eroro RaEaJra

(B) ua ,Irrrcrror["rri " 
*at u.,.o,t A' flpw taxoft Mero[une' tro oqeHftaM

aBTopa? I4cr(JlloqaJrocb onoJlo 70o/o' p-ttuP]dDfr"

Iir*. .trpeAJraraercfl eqe oAr4rr soaMoE(sbrft MeroA paBtreJlerMfi T- r{

p-rusneft . B Ltornr DreroAe trpeAtro Jr araercfi r{ctro JrbsoB arb o""o1199 
-pT5l3t

B RaCKaAHbTX KprrBbrx anextpouor AJIE AByx yr(aSaHlrbrx Tr4rroB JrrIBrrez',

a uMerrHo ro, qro alexrpouir or p-JII4BIIeft AaunOft aHeprtrfl trpoHI{RaIoT

B cpeAHeM ,ru ,ur"tr."n"6;;;; "oy6'""' 
u aruoc$epe' qeM 

"i l- 11"":iJ::g
;;;;p;;;j. 5to 

"prroAr{r 
R roMy, rlro rlepeHr(oBcKue BctrbrmRr{ or p-rrrrBrreu

.Ee roJrbno trMercT ,""*oou*o 66llruue yrJIoBbIe'paaMephl, IIo I{ saMerig o5
Jrtrqarcrc.fl or Botrbrmen 1-lranneft tro pactrpeAeJIeEIIIO EpI(ocrII B ItaprI{IIHOU

;;;;d".- Itpolre roro, BaMerrrag AoJrE tleperrmoBcnoro uafiyqerlrfi p-JrtrB-

;;-il;; ; ""ooruro"* 
sbrcor' Bcre^crsre aroro Bo Bctrr'rm*e or p-JrI,BE'E

lprrcyrcTBlrer oqyrr{MaE AOJrfi roro ItoMtroIIeIIra ylrtpa{uoneToBoro UBJIy-

qe,r{fi, roroprrft cr4Jrr,Ho rrorJroqaerca n arlroc{epe. PacuerBl' peByJIBTaTbI

r(oTopbrx trpeAcraBJrerrbr Hr4)r(e, ubxasrtsaror, t:r6 rn omro go6urrcr ssrcoroft

;i6;',,[,iu;6"fr orOo pa lrrreii, r{Eurlr4r,rpyeMbrx T-r(B aHr aMrr, ecJrrI perl{crpr'I-

poBarr Bcrrbrlrrnr{ c byqectneruoft nonqeurpaqueft gpnocrtr n octr JTIIBITE

f;;;;*t o6ou"t, menrpa)^1^ orr{oclrreJlbHo MaJILTM troroKoM uBryqeEtrfl

s o6racru .AJItrIr BoJrH 1,1,200-300 rnu'

l, Hero'ropr,Ie yr.[oBI)Ie II c[enrpa JILrrbIe xapar(Teprr(]Tlrnrr

o"p"rr*toucra,lx BCfIbIlIr€F IIIAJI Ha ypoBlre SeMJIr{

lJ xa.Lecrsc ,TcxoAtr6I\ Aaltlrl,t\ A,Tfl l)acqelol 6ut'ntr rt3fl'lht pe3yr'] brarbl'

,onro.,',,,r,L s. n. ii;;;1,;;r; ; nle. iIy^o,,oun'n, [4] rr B. -[4.3aqenurrr,*r

[5]. Xo.r,g co BpeiueHu uy6"ulrrtaqllll eTI,x oa6or ]\IIIoII,Ie aBTopI,I yToqH.EJII{

rr AorroJrrr.sJlrr r{x, yAo6no Bocrro"rlbgoBarE,cfl 
'rr^rarrtro llt, 5), TaK Italt B Aa}IIIoll

;fi;. o6a Tlrna lrrasueii (p 
" t) paccqllrr'IBarl'I0b oAHl'Ixt lI rell ;*(e i\reroAoNr

IJLfI I,IIIrepecylotrIero rlac sIIaqeIII'Ifl IIel]BI'IqI{oft alreprlrr'r (1012 aB)'

Itan yrr," ornnaoaJrocb, cor;racno_ [1r] aS{ex'rr,rnurre yIJIOBbIe pasNIeIlbI

BCtrErmHrr ,\.,-Jrr'rBrrfl saNrerlro rreIIbIIIe O{sex:rlrnnr,rx yrJIoBE'IX pa3[IepoB BCII];IIII-

il;;;;"', [pr" 2). 3.ro l]aB"rrusre Nro]r{er 6r,rrr sr,rss1erlo, ecJrrl o^r{oBpe-

MeIIHopell,IcTpllpoBaTbBcIlbIIIIHyIIoAByNIHaIIaJIa[I:OAI{HI(aI{aJIIl3MepfleT
flpr(ocTE, BCIT'IIITHLI Ha ocll AereI{TOpa? a atopoft B r(oJrbqe' oHpyE(alon{eNr qefl-

TpaJrbHyrc traorD rroro '1'"""n' 
B npe4uoJroEteI{r{I{''qro I\IaHclIAlyM flpKocrl{

B0ITIIIuHI{Haxo[I{Tc]flI1aocI'I[ereRTopa,6lr'rlrpaccu[TaHI]rorllolI]eHl{flaM-
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Pnc.2. Vrnonoc nacnr
iili'fZi vauul)e1{eJlorrl{e ,rp(ocrr'r B rrepenfioBcfior'i ncur,rture ArI.s AByx rrnroB rrr4B-

I/E - u*Te*cuB,ocrr' I'I.ryqe'ufi, np[Bere]IHarr r{ o,eprrrrr nepBurr,or-r qacrr4r{r;r; t - yrofi rrerr{Ay qeHT-poM Bonbrrxftu r{ HeHoTop}r}r [po].rBBOJrbHbrM rranpaBJrerrrrelr

Puc' 3' cnextpa.rr,urrc xapar{Topr'rcrr,lnr1 qeperr{oscnoii scnrrrxnn I(Jrfl p- r.r 1-1113r-ai'I - gluna BoJrlIbI; n - rrareHcr{BHocrb

IIJTI,{TYA CBETOBbIX CUIIIAJIOB, NOITAAAIOq],IX B I{EIITPAJII,IIVrc O6.rrAC:rI rrO.Irg
BpeHrr-s ,4u ra nor.qeByro o6Jrac,!\ Arr. Jlpr,r pacuer"i p"nirv" rlenrpa.rrr,noft
o6;nacrra npr{H}rMaJrc,r paB}rErM 00,3,',pagr,ryc B}relrrrero HOJrL,qa - 1",0. Be-
TI,IqI,IHEJ 9TI1X OTIIO]IIElr.]1.ft6};'IWIIOTYqEIIbIAJI.fI BEPTI,IHAJI6HbIX IIr,rSHEfi r {YUH-I{I4I'I .pac0To'trIIIlIfl ToqI{II IIepeceqeuu fi ocu JII{BHfl C eelrrofi rroBepx}rogTbro AOAere*ropa (fi (nn) - npr{rleJr.rrHoe paccroanr,re) r.r 

"p"a*u"rr.nr,r s ra6Jr. l.tr{a paccuorperrr{fl ra6n.. I nngno, rrro [prr 6rra"ioporurrrroo. ,rlrrrrleJrE,rroM
PACCTOflI.IIIII .R OtrrO,rUErrUX ANIA'1 CYtrIECTBEIIITO PAsJII,IqAIOTCfl AJIS Y- I{ P.J]I,IB-uert (xorrr Ar{arragoH[r r.raucsenrart 

"o.ruoureunil 
npu ,rL,,i--"."r,oJrBno [epe_rtprrnarorcn). Teu rre NleHee 5TO paSJrr{rrrre rartoBo, qro xroHir.ro go6utt cne{{enurnuoro or'6oPa 1-nr,rnnefi, ,lrrinnnrr", a,rero[r{r{y, o[[rcaFrrJyro B cJreAyro-seM pasAefle.

^^^Att -pacqera c[.ItrpoB qepeH*oBcltldx Bcrrbrrrren B Arrarra,or{e [Jrr.r]r BoJrH200.-700 nu 6r,rrr.r BBrrr, Bnaqerrr,rfl rroror(a qepeHHoBcnoro r4Bryrrerrr{fl rra
YPOBI{E 3E}IJII4, IIPI4XOAflqEIOCfi ]IA OAI,III €JIEHTPOH B JII{BI{E HA rilY6r,rrrE P,ocb r{oroporo rraxoAr{rcn Ha paccrorllrrfi /? or gercnropa [5]. floron ,rrynL_
HI.,I.fl, IIEPEC'IUTArrUNrfi I,IA }THTEPBAJI AJII,III BOJII.I, HAXOA:r-JICfI II3 B6IPA}IiEHI{.fl

F (?", R) rt),: ctLlt cO 11,, R, p) e-B$,t:,p,) d,p,

r4e (D ()u, R, p) - uoroH, r,ilyqaeMrrft arenrpo'aMtr JrrrrBrrfi c rny6nurr pIIA AJIUIIE BOJIHbI I, r TTAUPANJIEHTIII HA AETEHTOP, OTCTOf,qIIfr Or OCII 
",,"iHa paccrofluue fi; [epexoA or r,raryqe,tr.fl onHoro ,r.orpo"u ;;;"#;;

TOKy CBera 6rrn ctrenau yMlro)fieEr4eM Ha qr{cilo tr"nrporo-u',-"u lrrroa rry6uneB CoorBercr,,rut c fiacr(aArrbrMlr r(pr,BbrM, p- u 1^-ruauefr; pr r"y6rria ar_uoc$eprr, Ea roropofi uaxo4nrir 4-ere*rop; 'p 
--:i,'pri 

a oor"O+-"q"*,ocna6fieuufi cBera Ha tryrn pr - p. Bnaue"in" itobqi6rrlrJ*ro, HaxoArrJrtrcB

Ta6nraqa I
AylA4 tna R(w) ArE R (M)l
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qrrcileHHbIrr I4HTerplIpoB aI{uell

F (r, p, pr)

vqnrsrsailocb peJreeBCnoe pacceEHrre, uourorqeHlre aaposoJlelf (nHrrcuaa

eoAsHOfi uap) r,r norJroqer{r{e osoHoM. tr4cnoflr,aosaJII{Cb rrapalIeTpLI -craIIAapT-
uori ur"o.,pb1rur, pucrpuAeJle,lle osoHa 6nxo lpnuflro corJracuo [6]'

peay"nriarrr 4la oep"nunoft aueprlru 7012 aB uplr BHaqegrrrl trpuqerbl{oro
.rupuoru"pu R -- 20 rr npeAcraBJrelrbr Ha puc.3. I4a rpa{unoB BIIAHO, qro B

[r,ratra3orre [rlt1]r BoJI]r 200-300 lIrI IIorOItI4 I'IsJIyqeHH.E AJIfl p-JII'IBHeft ganteruo

6onr,ue, qeN{ AJIfl ^y-nuruefi. Sror peay.ubTaT JIeI(O troHgTb, ecJII{ yqecrb' qTo

u3JIyqeIIueBynolIfIIyTonIctreI(TpaJIbHolII{FITepBaJIetrolJIoqaeTcfoqeHb
crrJrblro, TaH qro oHo rrpr,rxoAr,rT r( [eTeHTOpy c MaJIbIX BbICOT, Ue 6olee 2_ xu.
IJocxonr,rty rra raHr4x rra.rrbrx Br,rcorax uplr larruofr SIIepII{lI [epBI{qHoI4 r{a-

CTIqEI trr,relgTgfl 9JISHTpOH6I TOJIE,I(O y p-.nnnnefi, TO tr{ BOBIII{RaST yI(aBaI{HOe

pa3Jrlrqrre. 3ro paanlr.rue I{o}Iier 6rrtr, nolorne}Io B OCHOBy [JLtr BbII{eJIeI.II{fl

v-nrnueft. Otrrdruerure troroltoB llsJIyqeHI{.fl a y.nr'rpa{I{oJIeroBofr o6nactra

i;;;;;;'^;^;;;"il;"uro". Ars o6l,rx rl4troB '"oI,',eft oo'tasallo s ra6n' 2'

HaH sr.rtrno, otqyTlrNroe paSJlr,lque r[er{Ay JII{BIIflNIL{ III{eeT nlecTo npaKTuSecltu

IIpII BCCIX IrpI{I{eJILHLIX napax'IeTpaX'[ESrIefi '

2.MetoAlrnaBbIAeJIeHI'Iauuoueii,IIHI.IqIIIrpyeMIlIX^f-I{B&HTaMH,
rr oqeHr(a ee atp{ertuBnocrlr

ocuonrrafl rrAefl rrpeAJraraelroft MeT0[EHII pa3[eJleHl4fI \- I{ p-JII{BHeft co-

cror,rr B roN,r, qTo Arir'r,or,Aoft sa{uncuposaHnofi qepe,I{oBcnofi BclLI,,fiI'I

r{3t{eptleTc-fl oTHOIIeEI{e aIi[JII{TyA CBeTOBOTO cI',llIIaJIa B paSJII4qHbIX HaIIaJIaX

1,""or"rpur1rrlr. flplr ot6ope ro yrrloBoNry pacrpeAerleHulo flpltocrl jt.:Tl--ig
Haxo1trr3rr orrro[reHue aI'IIJIIITyA srler11neft xo.llqeuofi SOHI'I I'I qeHrpaJlbHoll

O6;raCrl,r.,[,alee HaitAeHrra-E BeJII{qlIFIa OTIIOUIe}IlIfl CI]aBIII{BaeTCfl C HeHO-

TOpr,IM rroporoBbrtr slraqeHrrei\r. B easuclrNrocTll OT TOIO, OltairfleTctI JIlr 3TO OT-

,noioa*rrr" 
'6orr,ure 

r{Jrrr }rerrE,rrre [oporoBoro, JIIIBeHb orHocI{Tcfl }t p- I{JrIr 1-,-

JII{B}IflNI' 
Ir,.TTA R (aHaJre. B'r poroarertrpouon'Auutnry4a cI{rIIaJra B ItaHaJre' BLrpa}r{eHlrafl B qI{cJIe c

ecrb, oqeBllAFIO,

A - I (J?)Sr,

rge S - rlJrolqaAr, cBerorrprrellltl4na Ae-rer(ropa'^a n - r(BaHTonnft nrrxo4 ODy'
B ganrrrefiureN'I npeAnoJr^"ue'"o, trro S : 30 u2' a uplrelrrrl{HoM cBera cJIyrrtI{T

d;;;;; ,t5t-'S5. Oruourenue cI{rHaJroB or Hpaeeoft solrli I'I qeurpa'nonoft

o6,nacrr,r

a G) : A"(R)lA,t(R)

6y4er onpegeJrflrbcg rrpr{ SaAaHrro[r arlepleTI{qecHoNI IIOpoIe, rlro cooTBeTcrByeT

HaJI O ?IteIII{rc ycJI o BI'r.fI

/o --(,4,, (A) + ,4u (n).

Sauucarlnoe ycJroBrle npr{BoAI{r R saBI{Cul\[OCrrr a{{enrusHoft E}IeprIIII

perl{crpaIII,III JrI'IBHrr or rrllrrqeJrblloro flaparlerpa fi' 3ry aanucr'rnfocrb I,Ieo6xo-

Ar{Mo yrrrlrr,rBarb rrprl Br,rqllcJrelrlru .o-i6,." u otrl319"e1uv' y (R)' Ilpe4uo-

Jraraercfl, 'rro orrrturroft npuuunoft, -oflpeAenrrcnlefi 
ToqHocrE' lI3N{epeHI{fl

ylni, OVOrr {"V"ri,urlrr, r'or"r" sr,r6rlrieM,x c ([o,oxatoga Soroerrer(rpo-
noe.-BDroMcJryqaelrerpyAHorror{aBarb,"rroouu6HaBrISrrepeIIIruy(/?)ou-
pe[eJrflercfl Italt

^y 
(n) :a (R)/ ,;6 * =iol

Peaynntarr,rpacqeroBBeJr[qrrHbry(R)gcoorBercrByrotr{rrMtlo6'nac:rsuu
o-rO-# (ru,plrxonxa) upueegeubr Ha pl{c' 4' }tplrnrre Ar) u tJv orllocflrcff H
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4,'

40

4.f

fr,N fl,M

Ptc. 4. Ornollrerlr're artrIJrI,ITy/I cIrrlIaJIoB or rtpaeBoii r.r qcrrrpaJrr,Iror:io6racrr.r-rcpe611oBcnorl
Bcnbrrrrrtr,r B saBr.rcr.r]rocTr.r oT npr,lr{cJrr,Horo naparreTpa _a Ar.s p_ r{ .1,-JrrrBner.i

Pllc. 5. Orroilrenre arlrrJrlrryA c[rEaroBf yrr,rpa{r4oJreroBoii u ru4r,rlroii crer{TpaJrr,rr6rx 06-nacreri vepenrtoncnoii scnLrmnr,l lpr,fl Iuryx uindn mrnneii "

p- 1r y-JrrrBHfrN,r. tr43 llaccl,rorpeHrrrr pr,rc. 4 llolrilro 3aNrerr,rrr, qro npr.rBhre Ailg
ABYX TI,IIIOB JIIIBI{Eii C I,IX Or[I,I6HAN,IIIt AOCTATOqHO AA,TIEITO OTCTO'IT APY1' OT
Apyra BfrJrolrb [o sHarreH],rfi R := 100 u, c;re40nare.,rr,Ho, r{o?riHo ,ogo"6pa5
Tar{oe noporoBoe SHaqeHI{e Ao, Tlpt4 l(oTopot{ 6o,urrur,rtrcrBo Co6r,rTuftr yAoBJreT-
Bopflrorqr{,K ycJroBr,rro u :( yo, 6yuyr o6ycronteubrl,-JrrrBHfl},ru. I{an nonaBr,rBaror
OI{eHHI{' CAOJIaHHBI0 C yqeTox[ saBI4Cl4xloCTI,I IIJIOII{aAI{ 1]eII,ICTpaII}Ir.r U a$Senrue-
Iroro reIIeClIoIo ylJra npI'IeMHlrHa or rIpI,II{eJIbHoro rlallaMerpa -R, [pLI Brraqe-
HI'ru IIopora, 6nr.raxoro It orrrr{MaJrbr]oNry y0 : 0,5, gbna aaperr{crpr.rpoBarr-
HBIX p-JrrrBlleft ne 6y4et rrpeBrlrrrarr [prr6Jrr,rar{reJrr,rro 0,5% or o6rlero qucJra
co6wrufrc y < y6. cro.nr, Brrrcoxyro essenrlrnrrocrr or.6opa r-rrr,rBrrefi yAaercfl,
BrrAI4Mo' peaJrr{SoBarb' o[IIaI{o qeHofi cyqecrBerrr{oto yl{eHLtrfeHrrfl [JrorrlaAl,r
perrrcTparlr4t4. 3TO Cn.sAaHo c Texr, rITo [pnBe4eH]rbre pacqeTr,r cr1paBe[Jrr4BEI
1lpl4 ycJroBrrl4 rIonaAaHI{fI carloft apnofi o6.rtacrl,r Bcnr{rxxrr B t(errrpaJrbrryro
sorry AereHTopa. CorJracllo cAeJIalrH],rlr orIeHHarr, AJrfi rrpr,rHrlr.btx paBA{epoB
IleHTpaJrr,rrofi lr nrieluuefi aor-r noJrfl 3perrr.I.fl [erenropa rrJrorqaAb perr4crpa-
rII'II4 coltllatqaerctr rle MeHee qerr Ha rroprr[on no cl]aBHerJr{ro c o6brqHbrl\r Ae=
rer{rr{poBar-rrreM Jrr{B}refi 6ea lrx pasAeJreHr{fr.

,(;ra paa4eneIrI4.rI T- , p-rrlorreft ilo ctrer{rpaJrbrrbrlr oco6eHHocrflM Bcrrbrrlnr{
P^9AH9l{-HaIraJIe perllcrPllpyercfl cr4frraJr B Bpr[lrNrol,r [r4arrasorre AJrr{rr BoJrrr
300-600 Hil{, B [pyron{ - ; ynrrpa$lroneroBofi o6;racrra 200-800 ,r*. [r,ua[ruJrr{TyAri crrrrra,]roB B ar}rcJre {orocnenrporroB I{xleetr

A (R) -S i r 11,, R) t1 (t ) d)",
x

r4e S, Har{ r [pe]riAe, rrJrolr{aArr, I (fu) - xsaHropr,rfi Br{xo[ q]ly, tr (h, fi)
orlpeAeJrei.ro B trIleAr,rAyn{eM pasAeJre, a crren:rpanr,nofi saBucr,r],:oc'1bro ltogtb-
{raqr'renra orpax{elllrfl or Bepr{aJra uperre6peraercr. IIplr r{Bx{epcrrr{r4 orrroue-
III4fi ar{urr,rry\ Au(R) n A, (fi) n yrrrpa{no:reronorr r{ Br,rAr4Mo}r Harrarrax

a @) : A,, (R)lA,^ (R)

ycra}IaBJrl{Baercfl rropor [o 0Heprurt \Jrtt ]reKoroporo BHaseHLrfl R A" (Il) >
) Ao. ItaH ra B cryqae pagAeJreHr{fl rrasHeft rro pacopeAeJreHr,ro flpnocrrr,
trpeArroJraraercfl, qTo trorpeilruocrb B olpe[eJrenrrr{ B oc}roBHoM o6ycn.on;rena
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drnyHryaqlrflNll'I (boroDJreI{rpo}IoB. TorAa otIIr'r6Ha u3NrepeHlt'tI 6y4et

^y(n) 
:u@){6*T'

pacqerbr rrplrBeAerrDr AJrfr cJryqafr,_ to^r4_1 I_ 
BTIAI,INIOT\I I(allaJIe fIplIlIeHeH oey-85,

;.^; y;;;dr{r,roneroeorr --@3V-56 TUVP c yB1onoJlocur,rrr $u,r,rpoM' BLr-

peBaroqrrrl norrooy 200-300 rur c 6onr,ruunr xoedrsrrrir.lrl3, rpotrycKaHl'Ifl.

flloulaglr BepI{aJI s o6onx HaIIaJIax paBHbl Il cocraBJI-Eror 30 rr2' Pe3yrltat6
rrpeAcraBJrelrbr rra pr,rc. 5 n rfyunqr.riI trl]I,Iqeilbrloro [_apal{erpa..Hpunr,te y,,,

fi a^t o"tlrocflrc.s coorBercrBeHlro H P- :t 'lr-JII,IBI{flnI. Il[tpuxonxofi uonagar{lt

oriri6nrr. Orrlr cocqrrr&rrr,r [.rrfr lroporoBor4 aHeprI,II,I (t. e. aenarcrcfl NlaHcI'IN{aJrb-

rrr,rnra). IzIa pacc,rrotpenllrl tipIIBbrx puc.' 5 cJre/Iyer' qro .xopouee IlaBAeJre-

uue rir,Iuuefi xIolIiIIo ,rolyqrtri Ao /? =' 100 u' OqeuHlr a{{eHtunnocrg lla34e-
Jrerrr{fl ;rrlsneii c }rroror\I n.[otrIaAll perl{crpaqrll{ I{ ToJleclroro yrJra AereRTopa

rrogaSaJrI,I, qro AJrrl orlTl'lllaJrrHoro SlraaleHr{fl nopola yo = 0,015 AOJr'fI peru-

crprrpyer{brx p-lr,rsueft cocraB.rrfler onoJlo 7% ot o6qero qlICrIa {lrxcupyertrtx
co6rrtufi c U'-i g/0.

3. O6cYxgeuue

creAyer oTrleTr,rTb, qTo rrplr peaJlrlsaql{u I,ISJIOi;IieIII{ofi lletogilHu or'6opa

y-rrrurufi IIa [panrrllte npllAercrl croJlr(riyrbcfl c pflAorI rpy4noctefi I{ rrpl1-

BeAeHrrLre BLIIUS aII,ICJISH{IsIS BSJII,IqI{II6I a{{enrueuOCtlr O16Opa, BOB1IOifiIIO,

rre CN{OryT 6r,rrs gOCrnI}IyTbI. B qr,rC.ne [pI'IqlIII, B qaCTIIOCTII' I\IO]1{HO yltaBaTI)

Ha cJre[yrctrIl'[C.
T. N,IArrrr,I,rrr0E IIOJTE 3E,TTNIT IIPIIBOAI{T IT HEHOTOPON'IY YBEJII'IqEHLIIO YIJIOBI'I\

paSNIepoB cepeHKotscHI,IX BCtrLI[IeH lI HaI( C.II0ACTBI{O K }r\I0IIbIII0HI{IO paSJII{tII',Ifi

Me}I{Ayp-I,IT-JII,IBI{flNII,I,qTocynIecTBeIIHoIII]I,Ipa3AeJIeIIIIlIIIoyIJIoBoI{ypa0-
trpeAeJreglrro .flpr{ocrr,r. i{ 

"o^uo"rr[ro, 
BbIrroJrI{eHIrLrI\[r[ n [7] pacuerarll{ y[rll-

peHrrfl Bgrrbltilnlr rreBoBNIOi{iIIO BOCIIOJIb3OBaTE,Cf , TaK I(aH OHI{ flpOBeAeIILI AJIfl

nepnnunofi llrleprr,rl'I 1011 aB.'2. B ,prra-gerrrurx pacqerax He yqurLrBa.rrr,Icr, {.nyHryal{lll{ B IlaBBrrrI{I{

"uo-,, 
IIIAJI. OunaHo r,ra o6u1ur coo6pamerrvfi. n}uo, rlro IIaTII{qI'Ie raltllx {oyH-

1ynr1r,rfi AoJriiriHo rrprrBoAr,rTb H HeHOropor{y tro}II{}I{eHI',Im a{sextllnnocttl
;ffi;;;#;-'r-'tOor" paccrrorpelrrrr,r" natrrraitax. llpn paBAeJreHI{r{ JruIBIrefi

tro llacIIpeAeJrerrul0 fpr{ocrr,r Bctrr,rrrrRl{ Ba}fiHbl {.ryxryaqlulflpltocrll B I(apTI{H-

,ot 
"ro"riocru. 

CyrqecrBer{Hr,rilr B AaHIIo}r clytrae 6yget He croJrbr(o lrMr{ra-

r{rrfl T-JrrrB}reft p-.rrilnlrar{rr - Bepottrllocrb oTItJIOHeIIUfl a B cropoHy I\IaJILIX

BHaqeHl,rfi ]rer{Llle tIeNr B cropoll}r yBeJrllqeullf (p-nlrneur) - cr(oJrbno rrorllr-

lHelrr{e as{enrunnocTr4 pertrcrparltrr,r T-JIIIBIIeft. ,[,nx paa4elenn.s .n[sHeft uo

crreltrpy BcrrIJIrrHI'I "yqaatn"rt- {lyntyaquu n rny6r'rue ilepBoro BBaI{MoAeft-

cTBr,Ifl , cl{Ir?ilamqlle a{tfentunuocTb paSAeJreHI'LE'

3. [nn pa3[eJreHlrfr .rrr{BHefi [o yIJIOBOil{y pacflpeAeJIeIII{rc flpKocrII Cy-

IILgCTBegtrlrNrtr NIoryT oriaSaTbcs Tar(Ete a6epp_aqun SepItaJI, KOTOpl,Ie HeBOB-

Molr{Ho rrpnratrrr""*I{ noirllocrbro rra6eirtatr,. Haluque a6eppaqtlft fipllBoAr{r

H I-rSI{OTOIIONIy paBNIaBIJBaEII,IIO ltaO6pairierUlfl BCII6IIIIHII I4 HaIt CJI9ACTBI{e

fi yMelrbllrerlrlrc Ila3JII'rqufl NIeiliAy rIapaNIerparII{ p- I{ ^y-"[r'rnrrefi'
" 4. Tfpu paa4ererrn n .;rlrsrreit no cfieHrpy BcfIl,IIxItI'I Ba]KHhIN{ flBJIfleTCfI BLI'

coTlroe pactrpeAeJrerrr{e liorrqerlrllaqlrr{ o3o}Ia n tIlIiIitIefi, 1-2 xrt, qacTI'I aTMO-

;+;p", 'I4aebc,rlro, qro yr(aBaHrroe-paclpeAeJIelrlre I'IBNIeIrqlIBo. CneqcTouert

,ioio inor,., 6or.u'r,.r,oropu, ,ecra6ornunocrb Bo BpelteHI{ rlapanterpoB IIIAJI,
qro, Bo 3Moiltno, no:rp e6y.i y".ooit 

"eHrr's 
fipoqegypr'r nertep enrlft '

He lrcnnrosello, trro cyrlecrBylor lI Apyrrre dlan'ropr'r, N'Ioryr(I{e rart I'IJII{

r{Haqe BaTpyAIIl{'r'tr paBAeJIe]II{e p- I'I T-.TI11BHeft. Telr IIe NIeHee, AyN'IaeTCfI' pe-

SVJTbTaTLI [pl,IBeAeIIH],IX pacqeToB IIOBBOJIflIOT IIaAeflTbcfl IIa To' tITo oTAeJIe[I{e
"J --"- *-:'- ' ' i - 'efreHrl etf$eltT lrnnr'rrr, E'ro6r'r o[paBAarh
1-nr.rsuefi NIo?Itef 6r'r'ru tr Aocraroulloll cl
coorBeTcrByroqee ycJrolr{Herrr,re aIItrapaTypbl. Barilro iloAqepfiHyrL' qro AaEte

eoJII,L[r3-3a rlepestroJrerrrrbrx Bbrrrrc r.rr]r.r APyrr.rx tpylrrocrefi etftsexrullrocrr
Br,rAeJIeHI{fI 1-luolrefi OltaEterc.fi ua IIpaItTI{Ite He CToJIb smCOnoft AJIfl I(a}I{AoIo

I'I3 PACCMOTPEIIHbIX BAPI{AIITOB B OTAEJIbHOCTI{' IIPIITIEHETIUE OAIIOBPENIEHIIO
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.ABYX }TIJI,ITEPI4EB, I1ECOIII{EHIJO, trOBBOJII4T NOB],ICIITb 3TY E+SEITTI,l]]fIOCTI, AOrpuexrJrer{oro ypoBH.fr.
Hexoropure Rorrllocbr, cB.flBaHr.rDre c paBpa60rnofi rleroAr,rlrr BrJAeJreHr,rfly-ur'Inueft, rpe6yror','ocrarloBr(I,I c,,e]-{rlaJrbHbrx DI{clepr.N{eHToB. B cesauc arl{ll n'Io}IiHo orr{erl'rrb, rrro ranl{e aKcfiepr{N{eHro, qenecooopari. 

";rr;;:l[croirb3y'r rloro]t [epBuqH],rx oJrenrllorroB c aueprueft -10,i ;ii"(;;i;;;il;;
1-;nunueft). cvrqecrnonalrr,re nepBr4.rubrx aJreHTporroB Ta^r{x aneprr,rft B Ha-cTOstr{ee Bpen[.s r{aAe}Hrro ycrarroBJrerro.

IIa6.uto4euutl ?oqeqFlrJx I,IcrorrHrrr{oB ,lr_HllaHToB Br,ICor{Lrx attcpltrri, aur,r_S0Tponl'rr'r B npr{xoAe raHrrx riBaH-roB rrpeAcraBrrfie, 6.rurooii uueepec. Nfe[<ayTer'r r'rnoronerur,rfi orrblT no406urrx - 
na6.rrro4erurrt, uanoune.rrrorfr I{aH B-E(pr,rucriorl acrposr.rar,r.recxori u6rap*ropr,rr{, ra^ rr Apyr}rMr,r r.rccJreAoBareJrb-cHllr{}r rpylrar4I{, IIoI{aSbrBaer, qro rra,qeH{nou o6rupyioarina ,"ror*rlrxa o6br.ruoii nero4nxorl cqera qerleHnoB.r{rrx Bcnbrrrre. ,,p;ay;;' ,ruuo.rn"rrr.r, Aar.rHr;rxB TCrreH[e rrec*oJr'r{Irx "[er. cau {axr oonapy}r{eHr{u Hec*o,,lbxr{x ucrouH,,HOBarofi lrer:oAuxor? gB.n.serc.fl Ba)fiIrblxr Aocrr{ifie}rrreM, OArralto cefrqac rre [o^Jre_?r{r{T corr,eHr{ro, qTO BOsMOil{}rocrl. ee Becb*{a orpa,uqeunr,r. I{osbr; p;;;;;-'Tarlr B O6nacru HaSeNflrbrx talrua-ua6;uroger-ruft oro"y, 6urrr'rrory.reHlJ ,rrr{Irrbr{a ycTaHOBH aX, rAe IIpIrtr er{eH rlpr4r{r{trtr BbrAeJI errr{.a 1_;rr,m uefi .

,,(eHa6pr, 1980 r.

Jlrrreparypa

! L:!! !: A;, t)ortel' R. A.- Nature, 19riJ, voi. t9t, p. 690.z. bnndlatt J. E._ ln. proc. Gamma_Ray. Symp, CoUtf ar,l , f CZ6, p. g4.,,.^r,;.J,t'.,,, r. E._ rn: Smirh. t;il. a.ii"r,[i. 6t;il. i.r.i;.oi.",i;,!., 1!]71, spcc. rcp.,
4. Sarqettutr B.14..Itt.daxooA. E._ ?[tDTO, lgti2,r. 42,N:G,c.1622.5.. J_arletturt B. t4 . - iuarir,', tsbq, i."ii,it s, 

". osg.6. lyuqtrrt .f . ll. 14cctogoBaHue ar,uocr[,,pHoro o^3orri.l . M.: f 14polrerrr:l]tar, lgtj3.' 7. Brourtittg R.. ruruer t(. E. _ N;"i;li;;.;1e"ii, ;;i."Ba;1il.r-#:

ITOMTIEHCAIII4'I IIAPASI4THbIX CI4THA.,II O B B PAAIIOME THY"'*
B. A. E{rauor:

onl'rcr'ruaerc's r{eroA fio}rleECaqI'II'I u rrr.rafioqacToTrroii sacrr,r paAr.rorreTpoB Dr,rco*oqac-'Torr'rrix napasrlrrrr,rx cr.{rrraJroB. flporro4yrr.rponarlrr,rii rru ,rpornr"oio'Hoii .racrote crrrHaJr orrlyMoBOrO re,eparopa ilpoxoAr.{T Becs ycr,Jrr.rrerr,nrrii rpant pulrroorarpu, crr,xpo'H. Ae-Tenrl'lpyerc'I I'r Br.IoBr, MoAyJrr{pyerc.rl Ira qacroTe r{oAyJrsrlr.rr{ ilapa3lrrrroro cr.rrnara. IIo;r5._'qcrrHoe fior{[cEcal{rroHr{oe HalpflEterrue cyt{r{r{pyerctr c [apaBI{Trrr,rrl cr,lrHaJroM rra BxoAeycrrJrtrre Jrfl ilr.rsnoii sacrorr,r n rrp orlm o{aa e .

TI-IEPARASITICSIGNALCoMpENSATI.N IN RADIoMETEns, by v. A. Era-
'ou.- Thc method of compensat,ion in rorv rrequencyradiometer part, oI riigh frequencyparasitic signals is describecl. Noise generator signar moduratecl at arbitrary Irequencyand passecl throlv the radioinet,er amp"lification stages is sinchroneously det,ected a,dmodulared on thc parasitic.rnocluration lr.qrnrr"y again. The obtainecl compcnsationvoitage is surnmcd up in anti-phase rvith the iarasit,ic signal on the input oI lorv lrequerr-'cy amplilicr.

^_^!1" 
perr{crpar{r,ra cra6r,rx crrrHaJroB or pa[,norrcrosH,,HoB rrpr{xoArrrcflCTAJIKIIBATI,Cfi C TEII. IITO trOJIESIIbIft (UCCilEgYEUrrfi) 

",,",,U' 
,iY'NITO BI,IAEJI,,,T6na sone (([apasrrrHoro\ r{oropbrft n 60rr,ruurrcTBe CJryqaeB sr.raqr{TeJr6}ro [pe_BBrrrra er rrccrr eAye*{'rfi . T ano e ro rro rfi eHr4e o co 6euso ;il;;;; ;;r.s p aArror{erp o BMrrJrJrI4r'IerpoBoro [rrarraBorra BoJTlr, rAe TpyArro BBrrroJrr{r{TE, uAe]rruqHoc?btrpl{erfrlblx KaHaJIoB (n rolt sllcrc I{ [AenTuqHocrr o6ryueHu.s anre,]rbr iloAByM IralpaBJreEI'IfiM nprren{a - ocrroB.ro*{y rr o,,opHolry), vro trprrBoAr.rr r{ no-.ABJIEHI,IIO IIA BbIXOIE T{OAYJIflTOPA II}ITEHCIIBIIO^CTI{ I{OAYJr,SI{I{OHI-IOIO PAIIIOMET-pa r{e*oropoft coctan.ir.srorqefi ria qacrore a (a .--^;;;;;;;i"oororurrr.* ,o-
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gyrntbpa uHreHcuBHocru), o6ycuon.renuoft EaBBaIrHbrMrI BEIme trptrqIIHaME

tr [p.
B O6rrsHblx paAtrOMeTpax, Itoropble 1ICtroJlbByIOrCE ToJIbIto grr rauepernn

firrencusHocTl4 OT paAI{OI{CTQqH}II{OB, ItOMIIeHCaqIIfi trapaSI',ITHOro c[IIIaJIa'
trofBJrflr6trler6gfl Ha qagTore Q, uporaanOAl{Tgfl, I{aH trpaBIIJIo, C troMolqblg

troAmyMJIIlBaHIIfi OT fellepaTopa IIyMa ToIo I{JItr IIHOTO I{SMepIlTeJIbHofo ItaIIa-

,u,'go6ru*rcb rrx cr4MMerpr4r,r rro rnyMaM [1]. Ilonomeutre sHaqI{TeJrbHo ycJIoEt-

H.seTc.E, ecJIII trpOBOp,frTcfi IIOJIEpIIBaqId_o_HIIbIe I',IBMepeHI',Ifi paAI',IOtrOiISpI{MeTpOM'' 
',',

uBMepErcqIIM lrapaMerprr Cronca I, V, Q r U, noropBle Bbl[eJlflIorcfi c tro-

Moq,bro cooTBercrByloq,ux MoAyJIfirOpOB-asaJltrsaropoB troJIflptrBaql4u' IIacToTEtr

MoAyJrfqutr ltoTopblx oTJIIIqIIbI Or qacrorbl trepeHilIoqeHl'Ifl MOAyJIfirOpa UHrel-
crrBEoorrlt. Tpe6onarutfi K BbrIroJIHeHrIo BbrcoHon1t191lY__oJIeMeHroB trpI'IeM-

Erlr(a BecbMa Bbrcor(E rr He BcerAa BbltroJrrrl{Mbr B Eocraroquoft ivrepe (oco6enuo'

AJrfi paAr,roMerpoB MrlJrJruMerpoBoro AI,IatraBoHa nonn), qro trpI'IBoAtrT r( trofiB-

JIeHTTIO IIa BbIxOAe TTOJI.EpI4Ba.IIIIOHIIbIX MOAyJIflTOpOB IIapaBI{TIILIX CtrTHaJIOB'

Ilpuur,rrrm rrogBJreHlrfi uapaaurnoft MoAyJr lrtrru. (no'raplraaqrau) n uolapl{Mer-
pax gocraroqHo ronpo6ro uccJreAoBarrus [2]. flpraueneune reHeparopoB IIryMa

r AJIfi KoMtreIICaqIIrI trapaBI4THbIX CI{THaJIOB trO BbICOHOtr qaCTOTe B trOJlflptr3aql{-

oHHbIxtrpIIeMIIuHaxsaTpyAIIeHouHeBceIAaotrpaBAallo'TaItKaHBsHaqLITeJIb-
,ot "taiar[ 

ycJIoE(IrEeT BblconoqacrotHyro qacTb trorffpr'rMeTpa' Brrge'nenue'

TOJISBHOIO CUTIIaJIa Ua {One (trapaBIIT}IOIOD, KOTOpblft araqutenrHo trpeBblmaeT

fiorbBgbrft , trpr,rBogr{r n cytrIecrBeurroMy yMenbrrrelrr4lo Macrlrra6a perrrcrpaqul[
trocJleArrero r4 r(aK cJreAcTBue rt 6onrmuu omtr6HaM rIEMepeEI{rr.

S4ecr upuBogl4rc.f, Kpar11oe Outrcagfie MeToAa l(oMtregcaqutr trapa3llrEblx
curgaJroB no uraanoft vaciore, He syBcrBtrTeJrbuoro r( BoBMo?nHbrM KoJre6arr[.alw

HoA{{uquegra ycuJIeIII{fl BbIcoROIIaCTOTHbIx yAJIoB paAIIoMerpa (uaaepa, CMe-

crrretq VIIII u r' u'):
Tpaguqr,rouuo r kpnucnoft acrpo{raarauecxoft o6cepnatopur AH CCCP

rpu ra6nro[egr[flx sa 22=rtt paAr,roreJrecnotre B paAtroMerpax MITJTJII{MerpoBoro'

[rratraBorra BoJrH trpr,rMeHflror MeroA HelrpepblBHoro cr(Bo3E0IO r(oHrpoJlfi u yqe-

Ta yCtrJIeHI,IE pa4uoMeTpllueCnOfi atrtrapaTypbl C trOMorrlblo IIIyMoBoIo M6AyJII[-

poBarrHoro cr{rHaJla, uoAasaelt{oro Ha ror trrrr{xx_ofi BxgIl:Iryll:^p-1i1'l::
ctrBHocTII C UOCJreAyroq,rlM BbrAeJreHtreM ET.OIO ctrrl:laJla I{ [CtrOJIbSOBaIIIIeM eIo'

AJr.E ycrpagerr." soaMolr(rrbrx napuaqufi noa{{uqueura,ycr{JreHlrfi pa4rroMerpa

B peaJrbr{oM Maorrrra6e BpeMerrrr c rroMorrlbro 5BM ['3, 4].. Srot me ruyrvronoft'

curnan upri ueo6xolrrMocrrr rrctroJrLsyercfr AIrfl crrMMerpur{ uo .myMaM r(aHaJIoB

rrsMepeHllfl '"ruo"rr"octr 
[1].

d O"rOr" MeTOAa KOMtreHCaquu trapaStrTHrrx ClrrualOB uO HuBI(Oft traCtOte

Jrex(rrr cJro)r(eglre n uporuno{aae Ha sxbge ua6raparetsEoro, ycuJrtrTeJlrr HIrBaoft

*r"rort gry* ,raopalxesuftj- uapaaurlloro II ltoMlleucaqubnHoro. B xaqecrse
r(OMtreHCaqrtOHIIOTO rlatrp.flrl(eullfl trpIIMerrfleTCfl MOlyJIIlpOBaHHbIfi Clrr.HaJI Or

myM6Boro reHeparopa (n Ocnonnofi cxeMe pa[uoMerpa oH ugtroJlbByercg [JI'E

nOHrpoJIE xoa{{uquellra ycI4JIeIIII.fl IIpIIeMII[Ra E CuMMeT.P4u rO InyMaM nalla-
oou iarepeuus"uoroxoB or pagtrolrcrorrur{non), noroprrft BbrAeJlffercfi yclrJltr-

TeJIeM HI{aROft qagrorbl, HaCrpoeHHbIM Ha ero qaCrOTy Mo[yJI.Eq1I11? AeregTtr-
pyercE oI,IEXpOHIIbIM AeTeRropoM II AaJIee uolyqeHHoe trocrofiIlHoe HatrpE'I(e-

HIIe'[potropqlloIraJIbHoeMoq.HocTureEepaTopamyMa'BHoBbMo[yJl[pyeTcfI
ctroMoq,blosJIeI(TpoHIIoIoKoMMyTaTopaHaTexIIacToTax'HafioTopblxBBIAe-
Jr.flrorcfl ,rrp"*rttp"t Ct,oxca t2]. HaH l(sBecrro' B paAr[orroJrflpuMeTpax c {ep-
pETOBrIMI{ MOAyJI.flTOpaMII U C qeTBepTbBonuOsoft'TnaCTIIHI(Oft Ha BxOAe BbIpa-

)fientre AJIE MoqHocrll B auaJlrlaarope r4Meer cnegyroquft nu4:

p (t):| +- o,z:lQ -l0,57V sin Q, + 0,25Q cos 2Q,.

Ha Br,rxoAe allaJllr3aropa BoBA[o]r{Ho no.EBJIeHI{e ilapaBI{THhIx cI{rHaJroB Ha

qacrorax Q lr 2Q, o6yc,nor.irer-rubrx rrerrAea.rrbrlocrblo, HanpI{NIep, $aaocgnuraro-
qefi .reroeprr,norlroeofi rrJracrlrr.rnrr: frorJrolrleHl{eM s rrefi ^y, xoneunoft o,nen-

rpnuecHOfi gJILIIIOfr? orruqlloftor ]',14(L+90"), neuapalneJlbHocrr,Io ee aHarII{3a-

ropy (cr + 0):

q /,n

(1)



P (Qt,2Qt1 : lQ -- Iy + 2(V - u) al /, (00) cos 2Qt *
-l- ty -l- 2I ya { UL - 2Qa) J1(po) sin Qr. (2)

i3[ecr ./ - {ynltqrara Eeccer.s, 0o - BparqeHrre trJrocrocrrr rroJrflpr{Bar{rarr Ha
yror -f 45". Itan Br{AIro IdB Blrpaxterrur. (2), Aa}fle upr{ r{AeaJrr,Ho BbrrroJrHeHHoM
BTICOHOqaCTOTIIOM TpaHTe trOiIffpl{MeTpa trapaBI4TIIbIe CI{rHaJIbI IIO.EBJIflIOTCfl IIa
qacrorax BbrAeJIeHIr.s trapaMerpoB Cronca Q u 2Q, o6yclonrenunre xoneqnoft
'Torrlrocrrrro rr3roroBrreHr{.fl r,r ycraHonxu (n AaHHoM cnyuae) {asoc4ulrrarorqeft
IIJIACTIIHHI,I.

flplruquu pa6orr,r cr{creMrJ noMtreHcar{r{r{ r{JrJrrocrpvpyercfl puc. 1. Arm
IIpOCTOTbI trpI{BeAeHbI TOJILHO ABa LISMopLITeJIbHbIX HI4SItOqaCToT}ItIx I(aHaJIa:
.BbrAeJrenr,re oArroro rra rrapaMerpor Croxca (r uauelr cryqae na uacrore 8r)
n,crrrHaJra or MoAyJrr{poBaHHoro reHeparopa uryMa (Qr). }taH Br{AHo ua prac. 1,
Iro[yirr{poBauuuft ruyuonoft c}IrHaJr |III uepea ArrcraHrlr{oHno ynpannnenuft
.arreuroarop [A z uaupasneuurrft orBerBr{reJrr, HO uogaercfl Ha oAr{Hl rra Bxo-

Puc. 1, (Dyuxquonarbrrafi cxelra crrcreri{[r r{olrrrencar{r,r]r lapa3r{Trrr,rx crrrrraJloB no nnattoii
'qacrore (o6r,acueurlr n reHcre)

40,*.n

Pwc. 2. Duroprr raupxmeurafr Ea Bxoge RoM-
Myraropa (a) u ero anxoge (6)

_ /;\
PV)

zlr.n

'{br.n@ I
@'lt.auo,*.n

Y

(, *,4 slnt?rt
7x= - '4sLn!|rt

Ucm,,0"
l$**,,,,.,,

Puc. 3. flpuuqunuaulrrax cxeMa Ar{oArroro
6arascnoro KoMrryraropa (1( ua prc. 1)

Uu{prr s npyE{r{ax coorBercrByror nogrJrroqeHrrro
HoMMyraropa Ha puc. 1 n coornercrnylotrIux rorrHax

z+D



AoB MoAyJLsropa uIIreIIcI{BIIocrr M}I. fialee aror SI4IHaJI ySIIJII(Baercfi'yCvIIIfr'

,ar"* sblCogot qacrorbl yBq, trpeo6pasoBblBaercfl CMecureJIeM Cu r upl-
Mefi(yrorrgylo qacrory VII{ ra'gerentlrpyetcr fiBaAparErIHbIM AerefiropoM A.
Ilororrl on nugernetcr I,IB6upare1bHbIM ySIIJIIITeJIeM 0si Aere11rllpyercg
cprHxpoHHbrM AereKropou c&_l*rrerpr{pyercn (t), ycvnl4Baercfi ycIIJIIrreJIeM

rrocrofirrrroro Hatrpfl?fi;Htrs yIIT 2 u rociyuaer rra pertrcrpr,rpyroquft npu6op P.
. Kax 6uno paCcrtlorpeHo BLIuIe, Ha BbIxoAe trOJIffpIISaII[OHHOro MOAyiLs-

Topa MII BoBM;)fiHo rroffBJreHtre rrapastrrHolo cr{rHaJra' Koropblft trpoxoAuT

Te Ete caMBIe BLICOKOqa0ToTHLIe RacHaAEI paAIIOtrOJI.ffpIltMeTpa, xITo II MOAyJIII-

ponanu*ft uryMoBoft crrr,aJr.,{,na norvrre*caqur[ orr6arcqefi trapa,r'rrr{oro

;;*ffi tl *: /. sin Qr, sa Bxole r,ra6r4parerbuoro JcI4JIrIreJIfi p1 lrctroJlbBy-

eTC.E IIaIIpfi)I(eHIIe, IIpOISpWIOH€JI^rI{o6 MoqHocrII IIII. C BbIxoAa yCIIJII'ITSJIE

troCrOfiHHOro Hatrp.E)I(euus VfIT 2 c1rruan troAaercg Ha BxoA AJIeItTpoIIEoTO

noMMyTaropa H, itorOpuft rpenpaqaer trocroEHIIOe gatrpf?I(eHre BIIoBb B CI[-

HygorrAaJrbgoe, Ho yxe ueo6Xonlllroft IIaM qagrorrr Qr. {aCrota KoMMyraqtrE

trO6rytraeT OT rer{eparopa ouopgo1o Hatrpfl)I(e11llfl fOH 81r, 'c 11OMorI\bIo

r(oroporo ra*)fie pa6ota6r oorrnpraaqtro,Hblt MoAyJrflrop MII' Taxunn o6pa-

BoM troJryqaerc' cr4,ycorAurruro6 (unu npauoy,'oJlb,oft {opnarr) Hatrp.s)I(e,tre

TOfi E(e qacrorbr, ,ro , o"pu3trrrrbrft curHail. fla.nee c troMoqbro {aaorpaqa-
reilfl (@Bp) {oplrupyerc.fl trporr{Bo{aanoe o trapaBI,IrHbIM ctrrHaJIoM Hatrpfi}fie-

ure. Heo6lolri*as aMtrJII{ryAa KoMtrerIcaqIIoIIHoIo HaIIpfl?fielltrfi YCrag-aBiltr-
BaeTcf c troMoqbro urr"trutopa A u troAaercE IIa Bxo[ cyMMaropa x' rge

cr(JlaAbrBaerc.E c trapa3I4THbIM.

. B'oOrqa*,cnyuae upr4 MoAyJr.Eqr,r?r, MeAJIeHIIO MeHfiIOq,e^I'OCfi Hatrpfl)I(elltrE

Ur"*", ] .4 siri o, ro cr,ycorr^aJrbHoMy Bar(oHy (al + 0) Harrpfllr(eHtre Ea

sti6Ae l(oMMyraropa 6y4er rrMerb cJleAyroq,rrft Br'rA:

Uru,*.n : const '4 sin rol cos Q,f' (3)

SAecr ,4. - anunlrryAa Eatrpfi)r(eHr4s, upotropqtroHaJlbHoro MoqHocrtr IIII'
Ql - 

qacrora trpepbrBarrua (norvrrvryraqulr)'--" 
Hr-pr". Z ipru"AeHbr atrropbr Harp;E(eHtrft ua nxoge r(oMMyraropa (a)

r4 ero B;rxo,.e (6j rpu Hecra6rrJrb'oM xoa{{rque}rre ycr,IJrerrtrfl pa^I{oMerpa.

Han wrAuo yt}'p:!rc,-2, orfl6aroq,afl rrpo_MoAyJI-upo_BaHIIOTO llatrpfl]I(elllIfl trOJI-

Eocrbro rroBropfler BxoArroe (c nrrxo4a yIIT 2)- Alx^5trgnepRtr MeroAa IraMI4

trprrMerrflJrcs nlro4nuft-frnalrcurrfr norrrruryrarop (puc. 3). flpnnqratr ero pa6orbr

ocHoBarr }ra roM, rrro ycJroBtrff paBHoBecug 6anlncnoft.cucreMlil upra Us1 : O

cnelyrorquei Rt: Rni Rr, * ftr : Rir l /?6, noropbr"- "ityjli:"jr:li
troAarle Ha Bxo[ trooTofiHrrofo Hatrpfl}t(e:Fifrfr. TOft Unlr urloft troJIflpIIOCTtr (IIJIII

MeAJrerIHo MegfiIoqellocfi IIatrpfiIt(egufi). flpn nnruonHegll1t TaHoIo KoMMyIarO-

pa uB rroJryrrpoBoAHrlr(oBbrx aJIeMeHTOB C UpUurenenueM cooTBeTCTByIOqeft Tep-

ilo"rrO"il"rri* oO""rreqr4Baercg Heauasrrerrunft 4pefi { HyJrfl ' Teoput pa-

6orn xouuyraropoB;;;a;";" r4 Apyrux rutroB troAp;6gi; r{3Jlo}r(er{br s [5, 6]"

I(an s[Auo fa rnsno,(e]r*o,'o, He3rraqrrreJrbrroe ycJIoE(I{eH}Ie rrtrsnoEfcror'i

HOfi qacTu troJrflpr{MeTpa uoSBOJr.EeT ocyqecTBJI.ETb ROMtreIIcaqtrrc flapaStrTHbIX

cur,aJroB rra Bcex {&cror&Xr Ha r(oropblx BbrAeJl.firorcfl trapaMerpbr Crorrca

({opr,,ryna (1)), upuuerrr Bo Bcex cryrra.Ex trcuoJlbsyerc.fl oAI{H I( ror }fie MoAyJItr-

poBaEHbIft crlfsaJr or reHeparopa rtryMa'

,fl,auurrfr MeroA rvror*er 6urrutrr*r*d rprameue, trp..[ coJr'eqHblx rra6JrroAe-

rrtrflx AJr.E noMtrerrcaq;;-ooo"*r""ofiD codrasilsrorqeft pa[lrotr'JryrreHr.fi Coils-
qu ("u"oropbrft aHaror nBaBIrHyJIeBoro Mero4a)'

[exa6Pr t98o r' Jlureparypa
L. ESaruoe B. A.
2. Itopottonoe fl,

N! 164, c.61.
3. Erf'artoo B , A ., il oureca 14 , f '
11. [o.t:Hu rr L' . Jl ., Etfta noa B . A,,'tgtl . r.57, c. 205.
5. Boiiu,au,t,,t'o ll . B. Ycunuteln

- llee. Iipr,rrr. actpo$ua. o6c., 4'974-, r'-50, c' tB3'
I;.-,"V,;'"';;; ii.'c.', i''iioi"t* r'. 6'- I4en' rAo, 1e60' r' 2L'

- trloB.1tpr,rrr' acrpo{r'ra. o-6c., l-965, r' 34, c ,53'
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"' i'lit. ilu"rrora. M.: Cngasuagat, 7972, c' !4'
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I. M. Ilouor

Paccuotpera MeroAl'rHa pacqera Bepr(anbrro-Jn{uaosoft c[creMbr, cocrorqeil rr3 BorEyro-ro c$epraYecroro sepr(aJra I{ r(oMrle'caropa r,a AByx Jrr,EB, ycra*oBJre*Eoro B rrapaJrJreJrblroMnyYne uyteft' flpuaeAeurr &aEEBIe AByx clrcreM c trcnpaBJreuuurur,r a6eppaqru.sriu. cracteuu
I4MercT orBepcrae 70 ,0 -77 ,0 M[t u oruocurelrsoe orurparrc oxono L i , a op, rroJre Bpegrra_rlopffAr{a 6o' fleprar cr4creMa lrMeer RoMrre'carop r,ra rrJraBJreEoro RBapqa , iror*a, ,*oou-BoBarbc'E B creRrparBtsofi o6uactra 2000--3000 A, Y nropoft crrcreMbr rrurrarr rr3 Qroprcroro.Jturfrfi', a pa6ovax o6lacr:r cuer(rpa 1130-2000 A. Cucrelru *o"yr opr*rrrffrr,cff Ka,1 AJrErIp.EMErx xa6.rro4euzfr, TaK u AJrE ctrexTpaJrbElrx upr6opor.

FAST.SPEED MIRROR-LENS CAMERA FOR OBSERVATIONS IN U. V.-SPECTRAL REGIoN, by. Popov G. M._ rTb.emethod used for <mirror-lens> system designconsisting of a concave mirror and a two-iens compensator is described, The compensator-is located in front of th.e mi*or in parailer, beam. According to design, a pupil is 20,0-77,0 mm, speed is aboutrlr,z and fierd of view,is about 6 dIg; ar surfaces are sphericar..Parameters of two abdiration- .tree systems are tabulated. 
:o' --- -'

The first system has a fuzed guartz compensator and may be used for spectral band2000-3000 A' In the second one the lenses are mado of Litr'and its spectral region is.1130-2000 A. These systems can be used as for simpre orr"ruutioor, so as to get spectraof astronomical objecLs,, '
Corpeueuuax acrpo{ua}I*a ocrpo Ey}r(Aaerc.E B cBeroc,Jrb,brx otrrurrecxrrxcrrcreMax, p a60raroqr,rx n nu4rauoh u y;rrrp a{uo".rolot 

--o 
a;;; ;-";;;;;;Bnfironafi (Ba*yyM,brfu ynnrpa{rroJrer. B niqdcr,e trpr,rMepa Mo}n'o EaBBarb.r,yqe'ue r(oMer, TyMarr'ocTe-fi-, ao4nanaJlbHoro cBera u lrereopoe, rAe trc-. trOJIbBYIOTC.fi TAKI{E CI{CTEJ}IbI. IIIT,TPOXO trPIIMEIIffEMbIE B IIACTO.EqEE BPEM.E CI,I-creMbr Mancvrona [1, c. BBt] *op-omo pr'6o;;;;;;;; il; yrepe,rrbrx orrro-ctrreJr'rrbrx orBepcrr.Ex, TaK na* ocraroq'arr c{epzuecxa" ,o"ppur{r" ;;p;-EtrquBaer 4anrnefime_e troBbrrrreHEe CBerocr{Jr5r. rpi*enerre perymllpoBaEHbrxclrcrbu Mancyrora Il, c. B4Bl ueqen_ecoo6p"4;;-;il*il* ,ro ycrro)r(Enertr yAopoxaer rlrBroroBJrerrue cr{creMrr. cracrelia IIIuu4ra tt, ". iisli;;;;;;troryq,nTb cBerocr{Jry, 6nuaxyro ft trpeAeJrb-rrofi, reoper*-uecHrn roauoxuoft,-rirMeer trppr'rtrrrtrrransusrt EeAocraron - nec{epraroocir {opurr oAnofi lTB trO_nepxnocrefi, BecbMa rpygnofi B trBroroBJrerura.-<<Cuno*rrrr'cacreMa Itl*rnra

!,:*.:t3 ^1yl3], 
x p o rue ro ro, o 6n asr;;;";6;"*, "" " 

O" "y; ;; rp fi;; _
AocrytreH. uyq,ecrByror cr{creMbr, coBMeqaroque-a cede rien"rr. u#Ail;Maxcyrona t2-41, oun otn,r'rurtr*"ob*Hocrbro r{ ra*)r(e coAep)nar necse-pnqecnrre troBepxuocrtr. Crcrerrra C,ne{orra_puxrepa [5], cocrorrqafi tra.Borrryroro c{epuuecxoro Bepr(aJra ra isoxanrro"o i*o*".;"u;;p;;;H;'nrua, pa60raroqefo B rrapaJrJreJrrlou rvune ryueft, troBBoJr.fler noryrrarb or-HocureJrb,bre orBeDcrx.fi I : 1,2_l : 1,4ryy So*ycunrx paccroflrrn.flx trop.EA*a.200 urrr t5, c. 3881. o6renrns; p"m"rl"l*oT ;"8'p;;;; Tii"op.o.rrBJrnror co:6oft yne.nzue'rrbre o6renrrsbr *"npot"o"a rn o6raaaa, ,ra* He[ocrar*aMr,csoftcrseusbrMrr Mrrr(poo6sexrunau;- oo, rrMeror cJrolr(Hyro MrrproJruHsoByro.r(olrcrpyr(qllro t4 fiafi cJleEcrBne6ommrecBerotroreprd11 cBeropaccer{Ba'r{e.flpe4crarrrercr rlerecoo6paanun uayqrrrb crrcreMy c"rre{orra - praxrepa.

-BBeIfi r(oHeqHbre roJrnlr(Ebr JIr{Ir3 noMtrerroaropa, ,u [orrbrrarbc.fl troBbrcr4Tb eecBeroctrJry. ,{rr aroro uaura 6nra parpaoorari ;";qr*;r;; ooqu" *"ror"*pacI[eTa' IIOBBOJI.flIOqafi BecbMa trpocTo uSyrrrlTb MI{OrOqrrcJIeHrrbIe BaprarlTritclrcreMbr n nr'l6pa$ rr3 Hux naunytmze, r{Meroqrre oruocrrreJrbHoe orBepcrtrerropfiAxa 7 : 7rB u Bbrrtre.

I. Mero4ufta pacqera
Paccuorpuu cucr^eMy, cocro.Eqyro trB Bor'yroro csepnuec*oro Bep*an&u as-oxauruoro noMtre*caropa rr, AByx """" 1pic. 1). il;;;"r4e or cr4creM.rcne{orta-Puxrepa [5] paccrtrorpil*" ,rrrr Brraq,reJrbrroft :rouquubr, coEB_

cBETocIrirbHA,I BEpr(A,rIbHo-euHBoBAfl cIncTE*^ 
v,lt 520'2-

AJrfl HABJTIOIEHTTTI B y.[r,TpA@r4OJrETE
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:Irepr{r{Oft C 1ax paAr,ry3a\[I{ HpI,IBIISHLI. [IOBel)XHOCTl'I CI{CTSNILI 6ygeU CqI{TaTb

coepl{qecHuMl4 r{ I{clpaBI'INI xp-oMarllr{ecfir{e a6eppaqlru, c$epl4qecHylo a6ep-

puqi, rr norly. ]tax 1rasecrr1o [5], acrr{rNlarrr3r\{ I{ HpI{BI[3Ha rIoJIfl B cI{cre1{e'

irso6paxreuHoii Ha puc. t , He Moryr 6r*r ncnpaBJIerlbr lllraqe, HaR rIpIrr[eHeHI{erI

;;;*; il;qqr-Crrrru, roaro,y Mbr I{x rlcrpaBrlflft' ue 6ygeru'

YcJIoeIIe fioppeHlllIrr xpotraTr{3tra roJIOmeIIlIfl u yBefluseHrlfl B CI{CTeN{e I'I3

AByX JrIIIIS Batrr{IIreTc-E B BI{Ae

Qr/v. * qzl\)z : O,\ (1)

rl{e \,1, v, - xoa{{I4l{Ire}Irr,r AIrcrepcI{I'I (ulrcra A66e), a gt-tr (P2 
- orlrl{qecxl're

crrJrr,r JIIIIIS ltor{fleHcaTopa, cBfl SaHHbIe ycJroBIler[ rlacllrTa6a :

qr * Qz:q, Q)

r/Ie q - onruarecRa-s cr{Jra HorrreHcaropa. ItaH I{3BeCr}Io [5, c. 384] , ua

yC,IIoBI,IfI{cilpaBJIe}Iu,flBTopIIII}IoIoc[eHTpaI(ol\ItreH-caToP-lf,uAyu,paBeHcTBo
orrroclrreJrbHbrx qaoTHbrx Ar{crrepcllfi !\IfI paccNIaTpI'IBaeuofi o6nacru crrenTpa;

B .racrr-Iocrr{, ecJrr{ JII{HBsr r{BtoroBJleHr,r lra oquoft rrapHll cTeKJra' To v1 : v2

u ua (1) u 2) naxoguu

Qr:-Qzi 9:0' 
(3)

crporo roBopfl, (3) cupanegJrr{Bo T0JIbKO AnA 6ecHoHeqHO roIlRI{X JIIIHS' HaXO-

Aflu.I{xc,E B KoHTaI(Te, uo u*rarlrS IIoI(aSbIBaeT, IIT0 I,I AJIfl cI{cTeN[bI I{3 AByx

conpt{Hacarotr{r.rxcfl Jri{H3 pasylruofi roruluHbl 3ro ycJIoBIIe BbIIoJII{'fleTcfl [o-
cTarorlHo xopoluo.

Iracc,uorpuu Borrpoc o BOsN.IOlfiHOCTI{ .I{ClpaBJIe}II',{fi c{eplruecxoft a6ep-

paqr{rl B cucreN{e, ,ro6purna,,nofi na puc' 1' I{enecoo6pa3lro cHarrara paccN{or-

ieiu o6q"t cnyuafi, Ho-r4o cr{c'rer{a cocrol{r "u y-t:I-{:.t"*'x qeurpr{po-

BaHrrbrx rroBepxHooreft. lls puC. 2 OaIeBIIAI'Io' tlro AJLtr O4noft II0BepxHocrl{ tsoJI-

HoBafl a6epPaqua 6 Panna

6 : n:ur 
-. '1,a,', --1- nrsr - ,,.tr.

Slll U' SlllU1

IlocxonsHy BorrrroBaE a6eppaqux cllcreNIbl paBHa CyN'IN{e a6eppaquft ee KoI{-

noIIelITOB, IIaXOAI'IX{ TOTIHOe BbrpailieHlle

(4)

nprrqeMsv+1:sr-dr,rAe.d*-paccro-El'IlreN{eiIiAyBeplllr{rlaMlrrloBepx-
uoc'reft c Eot\{epar,ll;i; + {' Byaerr I4cxoAr{rb uz $)i c''lra" r{sBecrIrLIMI4 6'

pa/{r{yc6r npr,rBr{Bllbt rloBepxHocreft, ro'nulurrT "-i9lT-11-9-'i 
rperror{rreHrrr'

3a oArlr,Ixr I{CI(IrcqeHr.IeNI,- paAl{yc HpIIBI{3HI'I rm IIOCJIeAIIefr nOnepxuocTlI I{ ee

paccroflI{I{e or rlpeArlocneRuefi IroBepxuocrv dm-r 6ygenr cqurarb rlporraBoJrb-

ioornnr. 3ru selru.rllgsr BxoAflT n (4) o HeflBIIoNI Br{Ae, rIocHoJIE'r(y y1r, Uv, Up+t'

.sr, s., aaBllcrlT oT ItoHcTpyKTl{BHLIX OJIeNIeIITOB CI{CTeN{r'r. o6oauaql{Nf BLIpa]He-

rrr,re B r(BaAparrrllx cno6rax n (4) uepea..6r, rge 6' ectr roquoe sHarreuue Bor-

;;;;^.ffirr"."ofi a6eppaquy. Arr-fl v-, noeepxllocrl{. Ilpupaeuaeu (4) rpe-

6yeuofi BeJrrrqr{rre .O"pi.i".i"ii 
'a6eppaquu 6'_n cr{cre'{e Ha 3aAallHofi aoue

yl r{ BBeAenn u"rrooni"u'elr,r.rr,rft n uoxnletr, M (nracru'a6urrfi xoaS$I'IqI'IeHr)'

uoA.nentaqr.rft orrPeAeJreHrrro:

. ttx-L

6': ) 6v+M6,n.
v:1

,Orxyga' HaxoAtrM
yn_t

6'- 
', 

6^.
L)

r/r _ ___:=:_
om
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(Duazqecnuft clrrrcr MrrorfiureJr.E M - uaMeneuue Macmra6a uoc.reguefi uo-
BEPXEOCTIT CUCTEMbI, T, E. ITBMEHEHIIE EE PAAUYCA HPIIBI{BHbI II PACCTO.flHI4.fi OT
IrpeAtrocJreAueft rorepxHocrr{, no 6ea rrBMerreHrr.fl yrlra um+L. Ifpr,r arou ana-
qeuur Am, sm, s- raxxe yBerl,rquBarorcg.t M paa, sTo nprrBoAr[T n yBeilfiqe-
Errq.p. M_paa ronnosoft a6eppaqran nocnegneft troBepxHocrra (aro oqeBuAHo
na (4)). Taxuu o6paeonr, MeHfl.fl macrnra6 uocre4uefi troBepxuocrr{, MoE{Ho
troryrrrrrr, tro6oe SHaqeHrre csepruecHoft a6eppaquu s cucreMe ua aaAanuoft
Borre y^1. 

^B 
qacrnou cryqae cSepuuecnaa a6eppaqun 6yger uctrpaBJrerra, ecJrr/r

6', = 0. Salrerunr, qTo, Irocr(oJrbxy yrJrbl u\r ryr.a c otrTrrqecnod ocrlo He [reJ
H-flIoTctr' SHaqeHa.E yUIoB IIaAOIIII.E I'I [peJIoMJIeI{I[fi Ha Bcex troBepxHocTflx

Pnc. 1 Ptrc. 2

cr{creNrbr coxparr.frrorc.s. Ecnra npeArrer-rraxoAr{Tc.fl rra 6ecxoueqH0crr{, To s, :

cJryqae r{B pr{c, 2 naxo4urr
6r : nz (yrlsin uz - si) 1- nfir,

TAE
.r-frr:tt-l',?-A?.

Ornreruu raxllte, rrTo BaAlIee {oHy,cnoe paccro-grrr{e f' cllcrel,rr,r He 1{eH.Eerc-q npr4
I4Br\[eHerll4r4 uacrura6a nocle4rreii rroBepxHocrtrr, Tan Han

y, _ y,lsin tt,,

a Ar v u' He rteu.flrotca (uplr arox[ rrapaHcr{aJrrr}roe SoHycuoe paccrorrrrr4e crr-
crelIbl r{3r{ellserc.fl). fIoarouy r4erecoo6pasuo s ucxo4rroft clrc-terre nr,r6npa.rs
TaKI{e BHaqeHr4fl drr-rlt r-, .1106r,r ee ifonycuoe paccTo.EHr4e patslnJrocl, Hy?rigo-
NIy sllaqeHl'rro y I{cEpaB;rennofi crrcrea{rr. Ec.n[ r.rar'renflrb r\[acrrrra6 y uocn'e4rreft
rroBepxHOcltl{ He}I{eJIareJrbIIo, To [ro]IiHo coBepureFrrro aHarorusHo r,rtsMer{tlTr}
uacnrra6 y rro60ft 4pyrofi noBepxrrocl:\[ Ltrl[ rpyrrnbr rroBepxHocrefr, 406lrna-
.ECb IIoJryseHr{-s cr.rcreMr,r c ucflpaBnennoii r,ur,r rpe6yeirofi c([epuqecxofi a6ep_
paquefi Ha BaAaHHort aoHe y1 orBepcrran. flpr,r rranreneirr.rr,r rracurra6os 4ryr ,rry6onee nosepxnocreit cucrextEl trroir{Ho noriyurrrr, rar{rne rpe6yeuoe Brraqerl{e
napa(ctraJrblroro $onycHoro paccrofilrufi cucTerrrr fi, o ,a-crrro".r, ucilpaBr,rrr,
a6eppaqurc $oxycon

f'-l'o:0.
Boalrorxr'ro raKTI{e BbIrroJIIrI{Tl I,I ycJIoBI{e rraorrJraHarrrarra, a reM oa}{hr\[ [oJrv-
sr4Tb cflcrel{y c r{crrpaeJrerrnofi xor,rofi.

Onncaunr,rft r{eToA r.re tpe6yer rrpoBeAeHr,r.rr cJroil{Hbrx Br,r.rlrcneur,rr,i, LrcnJrlo-qaf pacarer xoAa ryqa AJr.fr Solrbr a7, 74 He CB.fl3aFr c rpyAoeNrHr4n[l r,rrepaqr{flrrrr
ldj, fian ero rrpr4Hffro rrpr,r pacqerax na oB1\,I. tr4rren pacuer oArroro Jryqa,
Molrilro [oryrrr4Tr, MHOIO Cr{CTeM C r,rclpaBJreuuoft a6eppaquefr tr{ Sarer,r B]jr-6patr, rra }rl,rx Haujryquyro. Srot oraro4 r,raJrorrielr llairr,r A,rr.E cr{cre1rEr c{epu-
secHl4x rIoBepxlrocTefi, ro 6ea xanlrx-nu6o ualreneur,rfi on rtoirier 6r,rls nplloreHert
m Alrrr clrcren{rr r{euTprrpoBaIrHrJx ac{leptr.recHr,rx rroBepxgoc.rerl, uocHolr,ny
Bbrpalr{er{r4.rr (4) - (6) crpaBeArrr4Br,r r,r B aro^r c"rryqae.

2. Pac.rerr,r xoHrperrrr,Ix crrc,r'eM

-Haura 6r,rnr,r nayvenr,r rruorosucJrettrlBre BaprrarIl,r)t crlcrerr6r, uao6pairien_
nofi qa plrc. 1, c I(o[ItreHcaroporr lra {roplrcroro Jrr,rrtrrfi r{ rrJraBJrerro"o ,anop-qa' tr{s [onyqeHuLlx culcTeM 6r,rnn oto6parrbr crrcren{br c r{rrnrn{anrurrulr a6ep-
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-84,220

-132,916
907 ,047

-330,555

-i8l , i

Ta6"nI,rqa I

3,0

0,0

4,0

65,0

1,0
I(Bapq IIrIaBrleHr,ll]i

. 1,0

ItBapII nnaBfleHblii

1,0

-1,0

-85 , 158

-126,533
3404,72

-304, 35

-i81,I
Ir : ?0,0;

1,0
LiF

1,0

LiF

1,0

-1,0

'I a0JrI4Ua z

3,91

0,0

4,0

65,0

1':89; A : | : 1,27; s': -90,8.

Ta6rraqa 3

-96,980

-i39.760
318, /r 3{

e444,60

-{81,1

-300,0

3,0

0,0

4,0

65 ,0

-46,0

1,0
I(sapq Ir[asnellrr':l

1,0

I(napq nnaeneurrft

t,o

-1 ,0
't 

,0

D:71,0; l' :128; A - 1 : 1,8; s' : 63,8; 2u: tto.

par{rrflN{}r [pI{ orlloollreJrbrloll orBe,pcrlltr flopflAlta 1 :0,8-1 :1'3 u SoHyc-

IIoM OaCCTO tIIIt|l4 C:I1rCT)N'ILI OI(OJIO 90 uu'
"""t#";;;;'31i-^-i."Itonr"rpy*rr,IB,ble DJrexreHrbl cl{crerlhl Aal{r'r B ra6'n' 1 (paa.-

l\,repbr 3AecE, lI Flru{e AaHLI B }rI{JIJTI{}{eTpax)' MarepuaJr JrI[Ir3 - rlJraBJrelil'Ift

ii}6x'", a6eppaqnft Aar{br r{a puc. 3., pa6o.ra.E o6racrr, crenrpa 2000-3000 A.

EL.,rl, saaoreu xnap.Ia flplr^reHllrb $ro_p^uc'rmft Jrr{TI'Ifr, To cl.creNla r'Ioil{er uc-

rrorrb3oB&rr,c.rr B AmaraaZrc 7770-1378 A 6ee ltarreueul'Ifl noFlcrpyI{rr{Brrbrx

gJrelrerlroB;uctroJl6soBaHl{e CreHJIa Ottl e JIIIIl3ax I(oNIfIeIICarOpa noBBOJIfleT

ro.ryql,Irb cllcreMy, pu6oro,o,qyloBo6Jracrll 2500-20000{ naxoneq' rplINIeHe-

rrr.re cren.ra H8 uosso;ser padorarb B AlratraBol{e 3600-20000 A'
Cuetelra N 2. HorrcTpyxulnrrsre aJIeMeHTbl cI,IcTeMr,I AaILI B Ta6jlr.2.

Matepnat r(oNItreHcaropa - Oropucrr'rfi rurufi'
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u,= 0"
u-t =,7"

Puc.3

Puc.4

n = /,f4

-40/ (fieqlnil

zt= o"
n= f6

n=177

n= l+6

- 4/ {/ {Vlun

rpa{znlr a6eppaqraft Aarrbr rra ptrc. 4. ocesrre a6eppaquu rr xpoMarr{B*
Io#qo rcrpaBJreEbr n ynrrpa$lroJreroBoft o6ilacrr,r ctrer(rpa r: 2000 --1130 A. ocrlosrrofi a6eppaqneft, orpauurrunaroqefi uone Bperrr{r, .EBJr.ffer-
'c.E acrrrfMarusM; troJresrroe troJre cr4creM6r 2w : 6o AJrfi rrp.EMbrx Ha6rro4euuft.
-frcTI4rMarnSM He .fiBJlrerc.ff troMexoft upu r{crIoJIbBoBar,ur4 cttc.rev^r;I xax KaMepbI
crrreKTpol'pa{a; crenrp Mo}fier 6rrrr, nolyueH rra [Jrocr(oM cBerorrp]reMrr*a.
flaoOpax(eHlre B cl{creMax N I r,r 2 noxno Bbrnecrrr Hapy}r(y c rroMorqbro trJro-
cnoro BepnaJra, Har( uor(aaago Ha pwc. 7 lrrrpzxoBofi rr:lrnrefr. Ognano upr,r_
MerreHtre rrJlocHoro SepHaJra trptrBoAr4T n 6_OnrrUralr trorep.flM cBera Ha aHpa-
HtrpoBaEtre; ry.qmue pesyJrbrarbr Moryr 6rrrt noryuerirr trprr rrctroJrbsoBa-IrIr[ IIe nrocxoio, a BErtryr(Jroro coepusecRoro sepr(aJra, r. e. crrcreMa npao6-paSyercE B CECreMy ftaccerpena c troMeEeHnr,rrrr nepe4 refi 4nyx.nuor-ou6l*
ItoMtrelrcaropoM. flapaMerprr uogo6Hoft cucreMlr AaHbL B ra6r. 3. 

"@oxarinas
TJIOCHOCTb EAXOAI{TC.E CEAPY}I(II HA PACCTOflIII{I{ 17 ,B MM OT BEPMI{}IbIrJraBIloro Bepr(aJra, troDToMy crrcreMa Mo?fier rlctroJlb3oBarbcfl c rpoMoBA-
{rY _"r"lotrprlreMrrrrHauu. Ee a6eppaqura _roxo}r(r{ na -a6eppaqulr cr{creM6rJ\e L rr paOouax o6nac'u, ctrermpa ra )r{e (2000-8000 A); noaruoxHa BaMerra
rrJraBJreEoro r$apqa creHJroM OFtl unn I(8, xan u y cr{creMbr J'(il l. Ecnu BMecro

24e

tz,=J"



IICIIOJI LSOBaTbCEnBapr{a [pur{eH}ITE, {ropucruft Jrurnfr.1 To cl{crerla }Io}Iier
I{ B Aarrenorr yJrlrpa$rro.rere (1770-1378 A).

Aerop rprrsl{arerren M. E. flouosoft u B. tr4.IIpouuxy
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XPOHI{I(A

B 1q80 r. u r(puucxofi acrpo$uarqecxoft o6ceprarop,rr npoxoArrJr pflA co-
:seqanufi BHyrpr,rconBEoro BnaqeHra.fi.

B {erpane sAecb cocro.flile.s oqepeAnofi flneuyrra IleryrpaJrb}roro coBera
Bcecorc11o1o _acrporroMo-reoAear.rqec*oro o6qecrsa (BAroi "p" A*uri*""'rayx CCCP. V'Iactuunr flteuyua oaral(oMr{Jrr/rcr o o6cepraroprefi, reMarr,r-roft ucc,regosauuft r,r HemoropbrMrr r,rx_p^ejlylrbraraMu, ocrnrorp-err,r ripynurre
"TeJlec otrbl, coBeprlr,rJlr,r troeBAny na PT-22, ycraHoBJrerrurrft sa romnom 6e-perf ltprrrrra, 6tua Cnuer,raa.

B- aupene cocrofiJrocb coBeqaurre tro rrrtrepceH cu6rrrruaaqur {oroarrry.nscuft.Ilrrona na6;rro4areneft xouer uo nporpafnre {<Beuuerr), a BareM coBeqagrre
-rro rjoeuepraTuouy o6ecreqeuuro aroft. uporpaMMbr trpox olir.Jrrr n cerrr6pe.B onra6pe trpoBe[e' Bcecoroaur,rft cenruuap tro perrmegoscfloft [ raMMa-
.acTpolroMtru

Cocto.ailIacr ranx(e 4ra -p,a6ouux coBeqalrrrfl ctreqlraJrtrcror Jla6oparopr{tr
. .HocMr{qecHoft acrponorvruu (Mapcenr, (Dpauqan) c corpyAHr,rftarnua o6iepnaro-

pEr{ tro BorrpocaM, nacaroqr4Mcx 6y4yqux coBMecrrrbrx aKctreprrMeEToB.
corpyguranu o6cepraropr{rr [prr,r{Mar[ yqacTue n pa6ore Mnorux coBe-,qanuft, non{openquft, c4nnoar.ryMoB: coBerqaHr4.E <crfoeure u {raauxa ra-

JlaRrrrn) u Bopxoura; coBeqaHufl tro trepeMpHnrrru snei4aM (ogecca); onr*gy-
TrapoArrofo ceMr,rHapa uo HocMrrHecHuM ryqaM, trpo_xoAr{Bmero B Jlennurpa4-e;
'coBeqarrr{rr tro MarHr{rEurvr area4am (CAo AH CCCP); cr,rMtro3rryua <Xuuz-
secxufi cocraB vr eBoJrroqr{fi BBeBAD a E-qny; acrpo$nazuecHo"o ceMrrHapar Eropanane; fheuyua ce*qrrfi <connqel n r(uc,nonogcne; uou{epe"qr" 

"o A';-
*u.r*I",lr suevxe MaJrbrx, rer corrlequofi czcreurr ([yuran6ei; vit 

"".bA,I,Al u larua-Ara) r4 Apyrux conerqauuft tro paailrqHbrM HayqHErM tr EaysHo-
. op"rallrraaqlroHrrLrM BOtrpoCaM.

{no*, aroro, pa4 cotpygul{r(oB o6cepaaropulr )rqacrBoBaJrrr B coBeqaEr[.fix,xos ep_gn\u.fix r Apyrrr5 Meporprr.flrr,r.ffx, ipoxb4rrmux sa py6exorra.B ltprrucxyro acrpo{ualruecnyro o6cepraroprro ,,a pa,rr,rqEbre cpo*r,r
npueg)naJllr aapy6extnrre yqeur,Ie rI cleqrraJracrbr AJr.E oBrrar(oMJregun e- o6o-
py,qoBaHEeM, reuarnnofi riccre40nanwfr. n frx pe3yrbrara}//u, Arrfi. upoBeAeHuE'ra6nlogennft ua 6oilrmrrx TeJlecrotrax, .AJLE o6cyx4errr rr BbrtroJlrregrrr.E coB-
Mecrrrhrx pa6or, Ea crax(rrpoBr(y.

B re're,r.re 198o r. o6cepniropuro trocerEJrr{: r. Bonrrre, E(. rper,II. Hpynenu"_l- C..J(yurrrr,r,_-A. Manig,,_ p.Mopu, b. Oi""u, 'A. Ib";;;;
(apauqua); III. A64yrra, M. Ha$rau, C. pay{,-M. Xaccan fmbarili O. Bzr_
Iy,^B. fluupora, 

_!I...TrayB_ra,^C. Vpno ((Dnnnanaur); A. It.r";"A. pact,
lJ. Uannrsau^' _(CIIIA); g.Senrenuc,_'.p. Jluao (Ilineqnr); fl.'Errru",r. -boueB, 3. "tzlsanosa, .l.Igrpg, _^(Bomapg4); E. Eatax (Beurpur)i
B. Xofin*, IO. Ill'aygg (I,4P);'JI. Ity.ruap(.Id'ipl. Uo.", cenaulrecss'oft
cra)fiupoBxr4 B Mae or6nn na poAnry_ o. Anra_ap_e_o (Hy6a). B ceurr6pe
J3afioEqtril rpexJrerEoro cralrMpoBny rI. I_{onooxyv (MHp). B cepeguue Aexab-pfi *a rpexMecflquyro.cra)fiuponry upu6n.n,(on llp Blou (HHAP).
oro *" BaceAaEx.Ex Yqenoro coBera o6cepnaroputr c AOHJTaAaMU BbroTytrEJrrr:

t iti. I'pex u 3. (Docca, <<fuo6anruhre coilEequrre ocqunnaqru no ua6nrogeun-
ffM c reorpa{zuecxoro trorruoro uorroca)); M. Tuypu, <pa4r,roacrpoEoMuqecRue
uccJreAoBarru.s s ,(DuHTTEAETD; ,{. Pacr, <Ha6urogeHu.E co.cnyrrrr(Ha corEeq-Eoro MaHcI4MyMa (CCM) tro uccJle[oBaur[rc coJlgerrrbrx Bctrbrmer u sa6rro-
,4eEtr.E peErreEoBcrofi roponrr na Cmaftro6eD; &. Itemu, <ourusoct(Ee tr3Me-
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HeHlr.tr B o6benre JIe6e4r X-1 Bo Bpex{r BcTIrIuIRI{ peHrreHoBcltoii or'tuccltllD,.

<(Doro,rrerpuqecnre AaIrHbIe o6 o6tenre SS 433).
Corpy4uunanur o6cepnaroplln n srol{ IoAy ogytr{ecrBJleno 25 BLISBAOB

n sapy6extuble Hor{aIIAupoBItIt.
Fi. B. CrerleHr(o B nioape 6r,rn n CIIIA, rAe yqacrBoBaJr B non{epeuqutr

<Onrr,I.Iecltue r,r nrr(tpaxpacllfJe rerlecnofibr 1990-r rr'>.
B. A. I{o.roB B reqeHue AByx HeAeJrr, rraxoAprJrcn no (Dpauqrlpr, rAe r,rNr coB-

trrecrrro c C. t(yuulr BaBeprrreHr,r o6pa6orna r{ aHaJrr{B uarreperurfi Ho.ne6anufi rp-
r(ocrrr Connqa e 6rl,rnruefi tr4I{-o6lac'rr't crenrpa.

B Senpa,ne - r\lapre T. c. fa.nxlrua 6trna s tlexocJroeanr,rr,r AJr.fI coBrlecr-

noft pa6orst no $uaume recllblx ABofiHbIx clrcrell.
If. n. Ilerpooi rer.rrre rrec_flrla (anpenr-rrafr) uaxoAlulcfl B lllneqltI,t, r4e

npoAOJIiliaJI Haalarylo paHee coBr'IeCl'EIyIO pa6Ory rro ]ICCJIeAoBal{urc SBeBA

rI,tna T Te.nr,qa.
B rrae nofipr.{rrallIeHr,rrc l]eHropa Xe.urclrnHcHoto yHrrBepcrlre'ra A. B. Ce-

nepnsrii no,"rrriul n rDuutaigrro 4.u".r,rerrr,ra.neHi1nfi. B r,rrone A. E. Cenep-

,r,,iri yruc',ooBarr B pa6ore XXIII llneuyrra I{OCIIAP n Ey4aueurre'
H. C. .Iynaeru i re.rerrtre Nrecflrla HaxoAlr"rlacb n (I)lrtuan4l'rll AJrrl BbIrIoJr-

Her.rllfl COnneg'tnofr pa6o:rr,r ilO NIaIIIIITI{O-Igpe]IeHHblII 3B€BA3II.

A. A. Eoap.lyn 
-y-lasrroBaJr B CO".u1a,rnr,, IIpo6nerrrroI)t Hortr'Iccuu <@u-

SIIHa I,I SBOJIIOqIIA 3Be3A) I{IIOIOCTOpOHHeIO COrpyAHuqecTBa, I{oropoe cocTof-
;rocr n f,(P.

H. B. Crellenno, JI. B. lpanuqHlrii, A. B. Iipync B lIIoJIe Bl'Ies,IiarIII Bo'

(DpaHquro B cr3.rr3lr c noAroroBnofi conrrecrllblx aHC[epI'IlIeI{ToB rlo BHearllo-

c$epuoit acrpoHorll{u.^ b. e. norou u l'1.. Il . fl,onr.rx yqacrBoBarlr,I e pa6ote 5-it EnpoueftcHofi
p erl,Iolrarl blloit Hon{epeuqlur N'IAC n B en r'tt'rlr.- 

B. M. I{ye[ruuon B aBrycre BbresitiaJr n f.(P AlR o6rrerra pesyJrE'r'ararrl]
prCCJreAOBaHr,r.rr rlaIHI{Trrr,rx Ap-aneBA lI o6Cy;ri4eur'ra rrJIaHoB 4anrrreftuero
corpyAHuqecrBa.

t.':f . qu" ABe HeAerrI{ n ceuta6pe pa6ora'n n Tlotc4arre !-lAP).ro 'I3yqe'
HI{IO paCnpeAeJIeIII{.a nIaIHI{TIIbIx uOneft C SLTCOTOfi B aI(TIIBHLIX o6naCrgX na

Coruqe.
B.'A. Itoroe r,r A. B. cenepuHii yqacrBoBaln u pa6ore 14-ro clrunosllyNra

EnpOnefiCnOto KgCNII{qSCHoIo aIeHrCrBa (OuBr,rrta ColrileqIIofi nepemerlHOCrI'I)),

rlpoxoAI{BIrrero o Hu;lepJralrl(ax.' i\{.'b. Eoap.lyn , p. E. lepru6epr Br,re3}r{aJrpr e 7[raJruro Arrr yqacrufl
o pu6ora 59-ro no;rnortBl{yNla NIAC (36OeHrEI norepll rllacgbl n aoeaqnofi ono-

Jrrourrr4D.
A. B Bpync 6un n flnonlru na XXXI ltourpecce-n4A@'
I-L H. Cteuan.sn n ontx6pe yaracrBoBarla n pa6ote X Honcy'nrtarunsoft

xon$epeuquu ltAfif n f,(P.
JI.'C. Jho6uilIl(oB B oxta6pe BbIeBi{i&JI s rlexoc;ronal(I{Io AJIfl yqacrufl B pa-

6o.reu coBelrtraHl{ll t o4Hootltccru (SBeBAHLIe armoc{epr'r>' --
B re.re,re scero nos6pfl A. A. Boapuyn lraxoAllJrtfl n BenuHo6pr{ralrl{I{.

no-,rpr"roureHrrlo !,apellcxoro yHr{Bepcllrera n BenuHo6puraur'Iro errea-

iria;n A. A. Ctenarr.su.
IO. O. Iopo".r, nit a uot6pe BLrexarl B roAI,IqHyIo I{oIIaIUI{poBny ua Hy-

Ov qr"-pu6;ii o tr4rr".rrryte reoSuBI{ItI{ I{ acrpoHoNlllll AH l{y6u'" 
B o6cepnaToptrr,I 3aBeplxerl nroIITalIi o-rITlIItO-IIexaHuaIecKI',IX Cr{CTelI aBTON{a-

,"r"ponurr'"o"o ',boror"-urirpr,rarecnoro perf;nenropa ABT-11. Llponeger.rr,r npo6-

r.u,re $o,rorpa{u.iecnne ga6;nio4euua. 3aHan.Iltsaercs l{oHTa?r{ Tl HaJIaAKa

,r*rior.r.ui* tro*oo, rpeArra,r{aareHrrblx qna o6ecneqeHtr{f pa6otr,r reJrec6orra

B aBTOlIaTr{secKorI pe}HuN{e.

B. B. IlpoxoSreua, II. o. LlyraftHon u A. A. crenausu IIoAIoroBl{JII{

AOKTOpCKI'Ie AI{CCepraqrru.
Ijrrrunn r, t 

"rurr-6i 
li w 62-fit roNra (I43Bectlrfi ltpr'nrcnofi actpoSraeucecHoiil

oOt"pr*op;;r. B llae cAaH B rreqarb 65-m roil{, n gena6pe -
nactonrqut 66-ft ToM.


