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AHAAENII,Ifl HAYTT CCCP

I4 3 BNCTI4fl ITPbIMC I{O}:T AC'IPO <D [I3 tr{ LI D C }T O I4 OEC D P B A1'O PI{14

Tou XXVI, 1961 r.

,IccJIEIOBAI{U E PACIII}IPEIIfl fI 3Mtr{CCIIII Ctr{ JIbHbIX JI I,l HI/t Iz
BCIIbIIIIEIT }I YCOB. I

A. I). Ceaepttr,r,ii u A, H. Itooct,utr,

Ilpole4crr arraJrr.lB norrrypoB r{p}iJrr,cB ar,rrr(,crrll ll ycax I{ Bcrlr,rtrIne-llr,T6poco rIaA nlrIvt6ou"

O6napyrneno, qro pacfipo/leJrerr]rc cilrrrccr.r[ B np],lJlr,[x ycoB r{ nr,r6pocc-ncnr,rmnc lrail
nr.m6or,r rre Molncr 6r,rrr, o6r,xcnerro Il.[rapH-ar[r[cnrou, xorrr B tApax cr{Jlr.rlblx BoAopo[ul]rx

,nr,rrrr,rii IIIrapx-ar[rpcHr ]ro]I(er I,Irparr, BaNIouI]Io poJrb.

Paclpe4o:rr:rrr'lo Br.r/(a o-nAtr 1n1ip6 rre ylorJJrcrrlopner Ha6JrroAacMol\ry pacnpcAeJrerlrtr{r

aMr,rocrrrr B r{pr,rJrr,flx ycoB r.t tcnr,rrtcn-lr,r6pocorJ, a noilyrraeMoe laIrorAa IICIrJIoxoe corJracno

c rra6JrloAerrr{rr}rrr }ro}rter 6r,tm cnraarro c rrJroxr,rNr na.r'ecrrorvr [Bo6paE{eHlrri, J(poxartrleilr IiSo-

6pantr:rrr.rR rra tr{eJrr'r rr ruraxofi paBpcmalorl\cji cr.rnoft.

Xoporuee corJracr,re c rra6.nro4orrurrMr,r no rlcex paccMorperlnr,rx cfiyqarrx ror{aar,IBae'f,

AOnrrJrep oBCI{oe p acnp oAeJrcrrLl O OII{IICCT{II.

Pacclrarptrl}aorcrr rlo3r{o}r{rrocrr, IrpoAcraBJrorru[ aMt{ccr{Il ycoB rr l{pbrJrr-eB BcrrbrflIelt HitK

D\{LICcITII, t}oBrrr'Inalorqcl-I B cpaBlllTe.rrrrtro xolo4nort crpye c rrocrortIIIIrJIlr rpaAr.retlTorI cHo-

pocrr,r rr o6pazonalriroit flptr c]narrrlr r4Jrlr paciluperrurr BCrrrtIrIrr{LI. R 6o.tlrulttcrDc cJlyqaeB

Tartoc I]pcAcritr]Jrerrr,lc /[acT Aa)r{e IrccnoJtr,no Jryqruce corJlacfie c IIa6JIroAerII{aMI{, t1911 11orr-
n.nep-arf(reHr. Crropoclr.r l(Br1]r{errr.rfl ranrrx crpyri (-- 300 r.u,lcex) or{a3blBarorctr roro )I(e

rroprrAl{a, lrro rr cpoArrr{e rra6JrroAaer{Lre cxopocrll BrrrrtIrrlBallrrfl rI coltpafltrernrt BCIILIfiTen

ttu .lttrrr6r'.

1l or;trelrnux cJlyrlno* lrar{Jryqruco corJraclrc c na6;rrogelnflr{u [ona3rilBaoT AonnJr0poR-
CItOc paOilIIpCIIII0 I,I3-3a I{aHpoCI{OIIlrICCItr,Ix IIcynoprIAorIeIIIILIx AIII'I}I{eIIII-I Co CI{opOC1'rI},I'I

ropfl/{Ha 701) t;ar,lce tr.

Arrallllt r(orrrypon Drlrrccurr uLrcryrrit-RCrrrimI{n rra JIrIM6e Aacr /{oBoJrLIIo cJro}riIIyto
r{apTtrrry cpilB-nuroJrbrr0 rreAJrcrrrrol'o ARr'rHrorrr,1fl IlbrcTyIIa B TICJIOilI lr 6O.IrCC 6SrCtpOrO lrlu-
tr.rnalrr{fl o6;racl,t, coagaroulcii rrrrlpor{yro oMrrccr,rro. Ha;rornenr,re oMI,ICCit]1 rprl Tilrtor{ I\rIIoro-

cTyrrclrqaTorr l{Br,r}rte rrrrl,r IrorrJroxo rrp cAcTarJJrrrcTcrr AonnJI ep oBOIU.I}I p acn p el(eJlcHl4cll.

Paccl,to.rpottr,re Dr{rlccllrl McraJrJrrlqcoItllx nr'nrnii rro3t}oJI.fler ttpe/{noJlo}rtrl't'L, qro 1.Ix

cucqcrrr.ro Molr{er BoButrrtarr, R o6.laclr,l xpolroc(Pcpr,r, oxpytnatoqel'i (rrApo) Bcrrl,trrrrl,
u.nlr I o6;tacrrr, B I{oropoii no;uttnaet cr.IJILIro pacIIrIIpcrrrarr ar,Illcc}Irr BoAopoAa.

A STUDY OIT Etr,IISSION BITOADI'NING IN STRONG LINES OF FI,AIIES
AND IIOUSTACIIES, I, by ,,1. R. ,S'euerny and ul. N. Itoaal.-'Ihe profilcs of elnls-
sion rvings in moustaches and surgo-flarcs above tlrc limb are analyzed.

It is found thaL emission ilisbribution in rvings of moustaches and surge-flarcs above

bhc linih canilot Irc cxplarned hy tlre Stark effect, although in the coros oI strong hydro-
gen lincs this eflect can play a noticeable rolc.

Distribut,iorr in thc lonn r-oAtr al56 docs riot satisfy the obscrved emission distribution
in the rvirrgs oI rnou-qiaches and surgc-Ilares. The satislactory agreement with obscrvati-
ons rvlrich is sornctinrcs ob[ained may bc connccted wiUr a poor quality of tho in]aqos,

blre motirirr of ilre inrage on thc slit and lorv resolving power.

o



Doppler ernissiorl distributiol shorvs' good agreemcnl with observalions in all Lhe
considered cascs,
' The possibility is discusscd of reprcsent,ing the emission of mousLaches a1d wings

'of flares as emission originatinq,in.a comparatively cold jet with a consfant velocity
gradielf and forrned during Lhe con[ract,ion or clongation of ttrc flare, In the majo-
rity of cases such a representation givcs a sornewhat bet,ter agreement wilh observat,ions
thal the Doppler effect. The motion vr:locities of such jets (- 800 km/sec) are of
lhc same ordcr as the observed velociLies of elongation and contraction of flares on the
limb.

In separale cases Dopplcr broadeniug due to macrosoopic random motions wiUr
velocitios of the order of 100 krn/scc grvcs the besl, agreement with observalions.

Thc analysis of emission profiles of a surge-flare on the limb shows a rather comp-
licated picture of comparatively slow motion of thc surge as a whoie and a more rapid
elonga|ion of thc region responsibie foremission broadening. The superposition of emis-
sion for such multi-step motlon is saiisfactorily represented by Doppler distribubion.

The consideration of mctallic iine emission allows for the supposition thai this
cmission can origina[e in a region of t]re chromospherc, whicir surrounds the <corer
of thc flaro, or a region iu rvl.rich strongly broadcned hydrogen emissiol origilaLes.

$ 1. Br,r6op MareprraJra

flpulteueuurrfi nc4anno crenrporpa{ c aruene (ouucarr B tl]) roaDoJrrrer
0/IlIoBpeMeHIIo IIOJryqr,rTb crrcrtTp Bcrlblmr(rr r{Jrrr ycoB B r{rrTepBaJle

IUTI,IH Borrrr )"1" 3200-6700 A c Hcnoropr,rr,ru HeAoAepx(Haxrr{ B yJrr,rpa$r{oJre-
roBoii qacrr{ (4nn }, < 3900 A u 4anertofi rtpacnoii ( I}0000 A). fllrcuepcux
crreHrporpa{ra ,rrcnrercfl or 1,tl Ll*n n HpacHofi qacrrr 4o 0,5 Ll**u cr{rrert.
J.'ax rtaH troJryurrplrna r{HcrpyMerrraJrbHoro r(ouTypa B cpeAHer\, paB}ra rrpr,r-
i!{epuo 0,035 A, ro orlaAaer Heo6xo/Ir{Moorb ero yqera rlpu r{ccJrcAoBaHrlrr
cpaBELITeJIbIIo [IrrpoKrrx JrrrHlrii, B oco6eHHOcTr{ JII{rII{fi r]o Bctrbrmltax, rAe
rroJrylrtr,Iptrrla Aalne rar{rrx cna6r,rx nlrrruii, KaH 1,4472 (He I) lrnlrBr,rcruux rrJre-

IroB cepull Batsuepa (Hrz-IIrs) , o6r,r.uro trpeBocxoArrr 0,5 A.
trl[B o.reHr 6onr,rrroro rtoJrlrqecrRa c[el{TporpaMM BCrIhIrxeH Ir ycoB, cu.arrJx

JICT0NI 1959 r. B rreplroAr,I AolroJrrHo nLrcorroii coJruequoii axrrrBrrocrrr, o6pa-
n\aloT Ira ce6fl BIIrlIMaHlre clel(TporpaxrMr,I BcIIr,rrrer( fi ycoR r.Ia
JI I{ M 6 e 20 lr 25 r,rronrr [959 r., [orry-1s1111r,re npr,r cpau[r,rreJrb]roHerrJroxr,rx
u3o6pa)fieHtlflx; roquo ralt ffie pear{o Br,rAenrrrorcrr fro r{aqecrBy r.rao6pa}fleur4it
clreHTporpa[4.r\,Ibr ycoB Ha IIrIcne, rloJryrleHHr,re29 lrrounroro]KeroAa.
Bcc ocnonrrrre l{arurbre nprrRe/{eHLr r ra6r. 1u ua $nr. 1-4, [.lrx uocrpoe-
H[tI TOCH],IX ItOIITyllOIr .lturDrfi ttaqccTBo r,r3o6pa]fieHr.rfi lrrpaer trepBooTerreH-
flylo poJrl;:6"rralo4apn rorrr(oil crIlyK'f ype or\{rlccr{tr B altrrrRHbrx
o6"rraorsx (rn.rrerruc ycol, t-rr,r6pocou, rroJrocort r{cflpepbrBuoli atllr{ccrru lI ilp.)
tI a Jr o ?lt o r II e c[er(Tl]oB orllcJrr,rrr,rx orlaloB aN{rrcotrrrr (lrrrtlroullrx yfJrollbre
paBMepr,r ilol)fli(lta 1" ra lrcnco), Bo3rrr,rr{ilrcrr\ee IrB-i]a xore6aril,rs I,rB06paH{eHEii
Il reqclIIJt) aIicnollllruII4, iIo?rror rrpullcour n rrpr,rlr0AHT (clr. nnxe) I( ceplea-
rIr,IM i.r o rr a iri o tr u fl [r u rroHTypax .rrr,rtrrrii. I-Ioeronry upn or6ope cnertrpo-
Ip&l\L\I r'1lJ OT/(atla"rrlr llpeArrorrTL)Ir,r0 B tr0prlylo oqep0/trb r(aqccTBy lrBo6pa?rte-
rurii, a BaroN{ yil{tl rpll}rrrNIaJr}I rto lrrr,rltalrrrlc llou1rrocrb BcfrtlttlItlI. Bcnr,rurrtn
1{ ycLI IIa ILICHe Tar{}r{c 6r,rllt r,rort.rrtorrcrrhl c ]IeJrbro rroJryqr,ITr, Fionrypril, rr0 I,IC-

Ttillr{clrrr,rc r}Jlr{l nlrcNr r[otoc(repuor)i <<riol;roxrnlr), Itpor\ro cuer{Tpa ycoR

I
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Mecre pacfloJro]fieErrfi ycoB. tr4ao"

6paNerun xoporlrtre
'fe xe ycr,r, lrBo6paxerre CoflH-

qa rrecRoJrr,Ro cABuEyTo rro cpaB*
Herrrrro c rrrracrr{Er{ot 3346. IrIao-

6pamenzr xopoffIre, cAtsrrrr{ JlB.
urar? xopouro 3aMerEr,I

To nre, qro r{ Ea u;ractraunc 33rr7
(cl. $ur. 1)
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I(I{X SeNreJlb B 
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BOSHI4t(IIOBe-

Euf ycoB. Vcr,r c xpacuofi cropo-
rri,r fipqe. trtlao6paxenun yIIoBJrer-
BoptrreJrLEr,re (cru. {lrr. 2)

Ognoctopouuuft xpaounft yc y
caMoro Kpafi B 'roli xe o6:ractu,
qro Ea rrJracrlrune 3280; aar'rernax
aMrrcctrfl MeraJrJroB. tr{ao6paxrenr,rn
yAoBirerBopr4reJrr,rrbre (clt. rfur. 3);

.l3cnrrmxa-nr,r6poc HaA r{paeM,

ctrIItrfl 0Nrrrcc14fr fipqe u rrporElr(eEHee,.
qeM Hpacuafi., Bogopogur,re Jfi\r;nn
,r pr{14o. Cnc.rennc rreraJlJIoB c.na6oe.
llueercn Fl6-tpurr,u (cu. tfrar. zr ir
20)
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29urcr,n 1959 r.,uoryqeHurrxHa Arrcne (p:0,85)rprr orreub xopourrx rrao-

6pa*teulrn x.
Cne4yer orMernrb, rrro HaA I{paeM ArrcHa ycbrrlofBJlflrorc.a .orreub.

peAItO I{ C SIIIOJIO IIaM IIOHa IIe yAaJIOCb CIIflTr, CleItTp TaHI{X yCOB,IIOHa CaMOI\(

ruM6e (n upe;1enax )-2-3") creKrp ycoB 6bur noryqeH HeoArronpar-
no 25 ulons 1959 r.,uJrytlruue rra HI{x, rlrracrl{rrxl{ (3280,3282), oro6paHbr ArtI
u3yqeHr4fl B Hacroflrqeit pa6ore. Itpoue roro, [pr{ or6ope cfler(TporpaMr\{ rJraR-

HOe BHr{Mar{r{e Tanme o6paulanocr, ua I]Ir[prrrIy 3M}rccr{r4 BoAo-
p o A r{ br x Jr r1 II r{ fi - nsr6upaJrr{cb Te BcrrbrrrrKr{, ycbr r[ .frpHr,re Br,r6pocbr?

ItoTopLIe o6uaAanr IIau6onee urr{poHr{N,rr4 I(pr,IJIt,.fil\{rI, rleSaBr{cr{Mo oT Tofo,
flBJrfleTcf [tl.1t oM,llccufr cI{MMeTpuqHoft ltrut HeT, - Tar{r1M.r{, ItoTopbre xapaHTep-
H6r AJrfl <flash phasel Bcrrbrrrren 6arna 2 vttw.3.,{axre 6oree, JIJrfl rleJrefi Hacrorr-
qefi pa6orr,r 6rrru oro6paHr,r ranx(e ABa cilyarafl (ulactr.runlr 3282 w 3287,
25 yrwlr. 1959 r.), rAe aMr{ccr4fl npanrrrrrecxu oAHocropoHHrrr, r. e. cJryqau
Br,I6pocoB-cTpyfi, c frpnocTr,ro IIopfAHa. -spKocTr{ o6r,r.firoft I BcrrLr[rnr{.

Halrrasue oqeHt nporrrlr{eHrrbrx npbrJrr,eB H-uusuit cyqecrBerruo o6Jror.-
IIAET 3AAAIIY BI,IflCHEHI{fI IIPIITIlli HI,I PAClxI{PCI11Ifl 'JII{IryIft ?IB-3ib

8ho7'n



IurrITolr{Horo nJrI{trHr{fl car\{olorJrorqeHrIfl B AaJreI(r{x KpriJrbrlx. Iaxe upu
BaBeAol{o I{enpaBAorro4o6Hux []lcAnoJro)ilerrrIlrx o rrJrorrrocrr.r BoAopoAa Bo

BCIIbIIXITAX I{ JI1060I(MbICJII'I1\IO\{IIEXAHII[}T{E PACUI,IPEIII{fl BJII,IflI{I,1E CAIIOIIOIJIO-

u{eIrI{rI B AafleKux npbrJllflx (At > 4-5 L B npblJlb.ax FI,, cu. [2]) npene6pe-
?r{r{r\[o r{ rra6rro/{aeNrrrii xonryp Mo)ilrro crrr,rrarrr ]rpanrr.rqecrut cno6o4nurr or
carrolorJroqenun. Cryuarl H{e IrorrBJrer{I,IruIpItI,Ix crpyii-nrr6pocoB y rcrbr-
ItrEIT II}IEIIHO TTA ;NT II6E OIIEIII] IIIITEPCCIIbI iIJI'I BbI,flCIIE]IIIfl NPI,I]]OAIJ HECTAUI{O.

Haplrblx 4nr.rmeul,Itl rIJIaBrllr Ro RcrrLnurtax? pallrro ItaH r'r flor{BJrerrlle <npacuoii
acr'rMr,IeTpLrr{D .

O6parultcr H paccrlorperrnro or/{eJlbrrlilx cJlyrracr;. Ec.rrr.I crr,rrrr}rafl Bcrrrrlrrrr{a

rra6.nrc;1ac'rcfl rrpr{ xopoml,Ix IrBo6paHcHIrIrIx, To, nart rreAanlro orrrerlaJlocb rl

[3], ualr6onee [rr{l]onrre ltpr,rJrrrrr, BoBHr,Inaroqr,re Bo <flash phase> Bcrrr,r[rxr,r,

lronasr,rBaroT Torrnym cTpyr(Typy: orrl{ cocTofT r,r3 Tecr]oro cnorrJreHr,r.fr ycoB

paaru.rnoi,i /(Jrlrrrr)I I,I llporalr{eHrrocrll. Xotfl yclr rroaBJrtrrorctl HcBaurrcrrxlo or
Toro, rrro Nlri o6r,rqrro ITaBLIB:roNI rcrrtrrnoli, I,Ix rorrBrreHr,re so (flash phase>

eABa JIII I{OEtIl.o OtII{TaTb TILICTO leOx{CTputICCItIIl{ COBIIaAeIII4ei\I f{B}X pasJILIq-

HrJx flBJrerrui.i, r(an aro nrolr{rro BaltJrrorrl,ITrr ue [4]. llo ncflrtolr cJryqae, rrx
opaBr{r{TeJrr,rro aracroe noflBJrcHr,re n o6racrrr 6srcrpo pasBr,rrarcqr{xcrr rpynn
o6aer.racr r,rBlqsllna rrlrpol{I,Ix I{pI,rJIleIl, o6paayrorquxcrr Ro <ilash phase>

TCtILIIIIITII,

$ 2. Cnenrp ycoB rra /ulcfie

Cnertrp ycoB rIa ArrcI(e 33116-3348 xopomo roltaill,ruaer
i\'rrroro r{rrrcpecrrbrx oco6elrrrocrer,i, xapal{TepHLIx AJIrI DTr{x o5paaonarrtrr"r.

Vcrr noaru,utJrrr y car\{oro rtpafl orrerrb MaJroro [trrrra. Heuocpe4crBolrrro o]Irr
o6[apyrnr,rnarorcrr y Bcex ]roAopoAr{brx ruIIlIr,"I BrIJIorri 4o IIro; y nlruun Ho
yobr arolrrHo rrpoorlo/{llTrrAO ,--10 A u o6e clopo}Irr. B;rrlnr.urx H u I( ycbr orre}rb

o;ra6sre, B Apyr.Lrx Jrr{}rr{flx - flpartrl{arecl{Ir orcyrcrBylor, I(an nuayarrr,nr,rii

rrpocN,roTp, Tan rr cuertrpo$o'roNrol'llrIu lonarJLIBaIor II0Itorollylo acIINIIIcrprrro

Dr\r.{ccr,rrr ycoB: rra[pr,Ix{cp, B 3346 cnnuii yc }]oirJIC IIu np'rc, .re,u npacnr,ri,i,

u FI, ara pa3Hr{i{a r,Ie}Iee Ba}IerHa (nporlrrxcrrnocr:r o6ot'tx n Hu u IJ, ogltna-
nona), a n Ifu rrpnocrb Kpacuolo rr cr{Hero npLIJra oAr{HanoBa, xorrr rtllacrroe

ltpBrJro rreNrrroto lrpoTfrlHelrrree cr{Hero. B 3347 qeHTpaJIr,HarI SxIr,ICcrIfl /lJrtl Jrr,I-

uulr II, c cnrreii croporrbr or rlerrrpa Jrr{HlM BaN[errro rr]lrrc ar{rlccttn c npacnoli
oroporrbr, oArrarto aroro Hc ua6nro4aerctt AJI.fr ocraJrr,Ilbrx rr'rur'ri'i, r'4e o6e arn
or\rllccrrtr rrllrrlrepHo pasuoii r,rrrrerlclrB]rocru. B 3348 ycr,r n IIo nan;raAr,rBalorcfl

Ha ySnyp rrnTr, rrelpepbrBlroii eNIIrccItI'I, R rO BIIeN[rI ItaH B Apyrllx Jri'IHUtIx ara

rrerrpeprJBrrnfl Dx{r{ccurI eAIla IIpocM&r]lllll&e'rcfl, a u Hu lloBcc orcyTcTr]yer,

B 3347 ycr,r BoBAe rr&r{Jr?l{r,rB<lrorcrr rra IIe[pepLrBI-IyIo l]NII{ccI{Io, Bce arn ad-
,(rorttr,r curraarrr,I c tIRJIerrtreN[ arr'Iocr}lepuofi 4r'rcuepclrlr (cu. tt]). K coiltaJre-

trrlrro, otrenrp ycoB 3346-3348 6r,rn cnnr 6ea 4ouonulltensuori peuepcuonuoii

flpr.t]Nrrrr (uepc,l1 trIeJIblo cflel{rpo]rpa{a), uonopoToN{ Itoropoi{ rIoH{IIo opuelr-
Tr4poBaTr, rraullaBJreHue aT[{oc0epuoii 4lrcuepcull BAoJIb xleJII'r. lloa'ro,uy n

yTperlHr{e aracLlr, ItorAa crrrrN{aJrr,rcb 3Tr{ cIIeI{Tpt{ tr ItofAa IIs06Ila}HeIII{C, Italt
rrpaBr{Jro, rrarlrJryrruee, a$(ienr arMoc{eprroii 4r,rc[cpclln (nall6orrllruii upn
uocxo11e u aaxo4e) rrprir]eJr n roMy, rrro D paBubrx rracr-sx c[ertTpa troJIyalnJrI{cb



FrecxoJrbno orJrtr{qrrbre Apyl' or Apyra yqacrnr.r o6flacru, r{cflycnamqeii ycr,r.

B ro nre BpeN,Ifl rrprrar{a rrer,Ifloro floprllr r.rao6patrteulre, rroarol{y BLrr,rrpl,Irrr or
ee ilprrnrcHeHrrrr He BCerl{a olpaBAa]r.

Iliuplrua ycoB Ha crler{rporpar{Me reprcuAr{r(yJrrrprro /trI{cflepcprfi (na ura-
orr,rHne 3347) cocraBJrfler lrecnoJrr,r(o r{or{brrrc 0,05 ulvt,, r. e. onoJro 0,\.u,"u
raao6parxcnr'ur Coruqa (200 am,), rlro cocraBfl;ret -0",9.

Bcc a6cop6qrlorrrrblo Jrlrurrr{ BoAopoAa Il Nrrrorr{e Jrrrr{}.rir N{eraJrJroB n o6lactr'r
ycoB, I{aIt o6br.Iuo, Irol(a3rrrBaror xapar(Tclrrrr,rll 4"un DToro ,rlJIeHI,I[ n s r lr 6

Jr r{ rr rr rr B c r{ H ro Io crollonyr cefleanrlsuli, ro-Bl,rAr.rtlot{y, c rloAtexfom
aApa an{I,IccIIrI R arr{oc{epe Colrrqa (r[lrr. 1) (cu. [5]). t3ermurrra aroro cNre-

tqer:rufl qrr lr,rrurli BoAopoAa rr ltaJrl,qr,rfl Ca+ yrtaar,ruaer rra criopocrr, [oprrAf{a
15 n.mlcen (cu. nuxre). O.renr, xapanrepru,r BoBrryrqerrrrrr R rrenoropr,rx Apyrt{x
Jrr{Hr,rrrx B Tor\{ nrecrc, rgc rra6lro[arorcrr ycr,r B Jrrrrnfix ]loAopo/{a. Hanpuucp,
B Jrr4rrlr{x rraTpl,rfl Dr rr l)s }} DTOII llecre rra6IroAaroTctr Torrltr,Ie, cpaB}rllTeJlbfio
IrenpoTalr{er[rlre a6cop6rlrroHrrr,re nr,r6pocur ToJrbno c cuneii cToporrbr oT JrI{-

HLII{, r{oropafl, n cBoro orrepeArr, r,r3orlryra B currrorc crollorry (clr. r[rlr. t); ulle-
rorcfl Irar{eHlr rra rrogo6nr,re ur,r6pocLr r,r y l(l]yr.ux ;rr,rrllrii. Eru ar,r6pocbr a]ra-
Jroll.IrJIIr,r <(lnaninart>, r{oropbre o6rrapynrnnarorcrr rlpr,r ]r3yrrerrr.rrr at!{erira
Srcpmeqa y rpaIIrIqLI rtlrlla [6]. 06paqacr rla cc6n urrnualll{e, alro ern nu6-
pocrrl r,I usru6br rlrnr,rii B crrHroro Gropouy y oArrlrx lr,rnnii nbrpalr0rrLr pcBqe,
.a y ;1pylrlx cra6oe; calra BeJrrrqr,rHa llolrrJrel]oloxoro ol{erqeur{fi ]r crrnroro c,ro-
polly I,IerIfrcTcrI OT Jrr,Irrrrr,I It Jrrrrrrrr,I B oArror{ lI ToNr }r{e clcitTllaJrllro,\r yrracTr{e
(r4e gll,rna lloJrlrr,r nllal{Tlrrrocrilr rrcrr3r.rerrrra). O.rerrr, Beporrrlro, arro aro cBflBarro c

rly6r'troii o6paeouarrlrr urrurii (c,u. nnntc). I4ccne4onanr,re cBrr3rr aror.o cl\,re-

ulerrrlrr c uy6lrlroii ,nrrru.rn - orAeJrbHa;r pa6oT a. Ilertoropr,re Jrlrrrr,rr{ ts

\{ecTe IIotrBJIe}rllfl ycoD lroriar}r,rBaroT rre LICr(pi,IBJrerrr{c, a cr(opee pacIII}rpeHtre,
Itan 6lr yBe,rr Helpanlurr,nol:i t}topurr. Jlnnrrlr BCJrerroro rpr,rnJrera l\{arrrrrrr D

r{ecre ycoR orrerrb 1r.r{rlryaur,re, r.r rra rrJracrr,urrre 33/18 onn flor{aBr,rBalor cpaay
)r{e HaA ycolr a6cop6quorrirr,rc nr,r6pocr,r, uo4o6ur,rc (urantnau (cu. rlrur. 1).
Oco6errrro cr.rruur,ri.i r,r cuoco6paaur,rii r,rarri6 rorraBrJurlror Jrrrur,rr{ FI lr I( r.rona

Ca* (crr. rlur. 1). R rrccte ycoll orrr,r rona3r,rBaror arrrrccrrro IIz, I(2. tr4arrcpeu-
HLre cr\rctqelrr,rg rrarrr.rii LI r r,r I(, u cr,rrrroro croporry AJlrr rllex rrJlacrnuort 3346-
332lB (n npe/{eJlax o'r 0,20 l1o 0,225 A)4ururolleArroc Btraqcrrrro Arrrr orropocrr.r
nHsuKs

u : - L6,2 n.rtf cen

B NIecre DoBITI{ItIIoBerIrIrr yca. Borce no4po6noc pacctrorpcHrre nr,rAa DMrrc-
0I,II{ B H u i( roltaalrBaer }IaprrAy c r,rellr6orr B crlrrroro crolloHy orrnccr.rn Hz
r I(z ranxc nr,r6poc B nllacrryrccroporry (cu. rlrrr.. 1), rrepexolrrrllrlt u npac-
rruii yc. TpSr4rro r{c cAeJrarL Bar(JrroarcHr{rr, rrro B llccre o6pa3oBa}rrrrr yca MbI

I'INIeCII IIeJTO CO lloTllcrrrlblxrI,I, nllOTLIBonoJrolr{rro rranpaBJre}rHLItrI,I ABLr}He IIr.Ifr'{lI
LTJILLIIIJIeHI,IurirI TI,I[a c{r[ertta Sneprue4a,Iro I{a orrelrb Ira.not]t urr{ilJlc, Italt ecJILt
,6r,r utrrro 6rtro uc.reearoqe N{airrrx paBN{clloD. Ilonurcnlrc uo4o6ni,rx Bcrpeq-
itrblx I(BI,IE{eul,Iil n rrci,i'rpalnnr,rx rorrr{ax }{arr.rr.rrrroro uotrt 6r,rlo IreAaBHo
,orMearelro 17 ).

flonocna HenpepsrRlroii our,rccr,ru oqcrrL ToHrtafl, xorrr xolloflo BalrerHo,
qro IIlIol'I,{e cna6rre JILIHI,ITI repecerreHLl crc, ItaH ecilu 6fi il }rlrx 6r,tno glllrccu-
orruoe o6parqenue,



Ho-{u.rrru rpytrtrEr N 60, r xoropofi na6.nro4arracr, ycbr 8846-3348, cHfl-
rufi na xopouorpa0e HI-l , IIe trona3LrBaer nanrrx-Jru6o oco6eunocreri us-sa
I{eHTpr{poBr(u {ralrrpa Ha cepeAr.rHy Ho: ycbr BosHr{naJrtrr, [o-BrrArr]\{o},ry, B
car\foM ySHoM lrecre {noHKyJra, y[lrparcqerocfl B rr.rrrHo, r.Ae flp]rocrr, 6nrna
cocpeAoToqeHa noqrl4 B tose.IHoft o6nacrr.r.

(Dor:ouerpuuecr{r4e pa,pe,br cAeJraHbI B ocHoBHotr AJrfl lu."uft Ho, HB, Hy
n Hu (grr 3346 H" rrcnJrloqega, rax KaK na nefi cr{JrbHo cr{a3aJrocb geitcrnue
aruoc{epnoii Aucuepcuu) co qenrro {orouerpa uupunofi 0,1 Nn B HanpaB-
JreE]Im \J{cnepcr.u ll 0,05 .r4nt, B HatpaBJreHtrrr{, efi nepueu4rrnyJrflprro}r. TaH
HaH mtrpl{Ha ycoB treprleHll{HyJlflpHo Atrcrlepcllu yN{eHll[aercfl c paccrofl-
HlreM or rleErpa Jrutrr,rrr (uuxoo6paanan $oprrra nprusen), ro B caMbrx AaJre-
KUX ltpr,rJrr,.Ex Mo?r{er HecHorrbHo cr{asbrBarrrcr a{seHr ocpeAEeHr{fl qe.nn {oro-
Merpa, [pr,rBoAflqr{ft n 4aunorr cnyqae ft HecHoJrbno 6onee 6rrcrpouy, ueu {an-
Tr{qecHr{ na6nro4aelroMy, ctraAy r{HTeHcr.{BHOCrr,r B Carror\{ noHrle xprua. og-
uaxo uogo6uufi a{$err eABa nr{ Aacr omn6ny, 66ur,myrc 50% roft r.re6rrro.r-
uoft auraccrarr, Koropyrc rrpr{Brrocr{r yc r o6rqufi or6poc (ueupepr,ronrrft crexrp
TTJIIOC 3Mr{CCUn yCa), ecJItr rrcxoAr{Tb r43 trpocrbrx reoMerp[qecnux coo6parxe-
nufi, Tax xaH ua6rrtoqrrafl aMr{ccrrfl caMa BAecr, nopflg]f.a l-Z%, ro aror
a$Sext ocpeAHeHrrfl HeBeJIr{K. Han6onrmue oruu6Hu r{oryr 66r:r, cssaannr c
rrpoBeAeHr.reM HoHrypoB, oco6euuo B clyqae cr{JrbHo 6neuAr.rponauuofi tuuuu,
raxofi, Han Hr.

,(un uoryueHl{fl noHTypoc co6crneuHo ycoB, r. e. r.ra6rrroqnofi eMvtccvtrt,
rryreM Bbrrrr{TaEr{fl rr3 rrHTe}rcunsocteft B Bosr[yqeHrroM Mecre (ycrr) lfirren-
crrBHocrr{ B (HeBo3t[yqeHEOMD r{eoTe, AeJraJrocb rro ABa sotouerprauecRr{x
paspesa B HeBo3MylqeurroM l\,recre AJrfl nax4ofi Jrrtul"lv r.r Br,rBoAr{Jrcn cpe4uufi
Lr3 AByX HeB03l\'ryqeHnlrfi nonryp, 3tu nourypr,rHe BcerAa oKasrJBaJrr{cb crpo-
ro ctrMMerpurrHr,rruu HaK r,r3-3a B[rttflJ;,ttft 6neu4, Tar{ r{ r.r3-3a {orouerpuuecHoro
a$$enra rroJr.E, Br,rabrBarotr{ero Hexoropbre ornJroueHr,rf or rrpflMolrr{nefisocru
B xoAe HerlpepDlBrroro cler{Tpa. Aculruerprrrr, cB.Eaarrrrafl c ern}rrr r{croqHrr-
xaulr orulr6ort, AocTrrraJla r,ruorAa 5% Ailfl Jrytqwlt H.,. lr rleunoro tfe]rblue AJrtr
Hu. B ranr{x cJryqa.Ex ea cpe4uuft HeBoarryqe,ur,rfi nour:yp trpr.rnrrMaJrcfl cpeA-
uufi xontyp uo o6oLrll HpbrJrr,flrr, ecJlrr roJlbr{o y ocraJlrrHr,rx llrnltufi rtoHTyp
or{a3lJBaJrcfl cuMMerpuqHr,rnr. 3ro Mo}r{er BHecrr{ cucreMaruarecnyro oun6nv

- 2,5% s a6comorHr,Ie BHarreur{fl rruTeHcrrBHocrrr B oAHoM rIB ltpbrJrr,eB raa6r,r-
ro'rlloft oNlrrccrIrr, oAllafio Ea x o A LrlrrelrcrrBHocrr{ B Itpl;rJre e}[lrccrrtr upr4
O A ],I H A K O ]] O ]\,I IIOCTPOEHI,III KOBTYPOB IIEBOsMYIqEHHOIO I{ BOsMYIIIEH-
Horo Mecra ero lre AorIlItHo cyuIecrBeHHo cr{a3r,rBarbcfl. B.nz.suue 6nenA
ua BosrvryueHHbre Holrrypbr, rAe 6nen4rr 3aJrrrrbr auraccueit ycoB,
Meur,rre, aIeM Alra HeBoBMyqeHHbrx noHTypoo. B oAHot\{ cryrrae, oAHaHo,
AJrrr ar.ruufr H, n 3347 BJrrrflHr{e 6.nen4 tr rrepaBHoMepHocrr{ {oHa Ha-
croJlblto ucHaBuJIo crruee HprIJro aMr{ccll[, arro ero HeJrr,Bfl 6nr,no ne ]4cltJrro_
trultb. Jluuun H" 6nrna r{cl{Jrroale}Ia rro flpr4qrlHe 6,reng,raponaHrra ee o:vrrtccuu
c anr,rccneft H Ca + r{ BBr{Ay HeyBepeHHocrrl JronaJrrraarlr{r{ Hpr,rJra H r,r ueupe-
pbrBHoro c[enrpa. o4nano ocl{oBr{afl [pr{qtrHa AJI.fl lrcnJrrorreHr{E H" ra, arrG

yclil rlo.sBJlflrorc.fl na Sorre rronocI(I{ }IeupepblB}rofi anrlrcclru, uHTeHcrrBHocrr>
xotopoit caMa r{eHrrercfl c paccrorr}rrreM or uerrrpa rlrur.rfi H u K (aro ualre-
IIeHIie rtax paa cJryx{I,IT, nafi }ranecrHo [8], Ann onpeAe.rreHrra rny6unr,r aane-



raHr,rfl fl/{pa BI\rucCuI{). Jluuul1 EIs u IIo BaNIerHo IIeAoAep]I{aIIll I'I o{CIIL oI{JIb-

HO 6.[eEAupoI]aIILT, II031'ONIy I,rx ItoIITypbI OnpcAeJItIIOTCtI BCCLIIa IIeyBepCII]IO''

f{trn rlacurllliu{31147, r[c IIa u I]Is BLIPaHoIIbI JIyqrIe, 6r,rna cJle;raHa IIort'IrI(a

IrocTpol{Tb ItorITy} br 3tILrCClII,l B OTIrX JIrruI{rIx IIyTen[ HeIrOCpeACTr]eIrHOrO BDI-

aIUTaHurI I,II{TeI-IC!I}IIIOCTll }l BOBnlyU\cIIHolI U }IeBOBl{yrqeIIHOI\I trIeCTe t OAIIaI(O

Aalr{eIJIaCI{rIeIoHpl']IJraJIr{}II{I'II{speB)rJIr'TaTUoJIyqI'UIcfllIoBOJILHolreyBe-'
peHrrr,rii rIB-Ba IIeAoAepll{Itl,I yJILI'pa(I)I'roJreroBolii rlacrr{ cneHTpa '

Ha $ur. 5-7 npcgcraBrrcrr[r r{o]rrypr,r anllrccl{rr ycoB (rrflacrl'lllltl{ 3346-
3348) rr ,[ll]l],Irtx BoAopoAa; IIIITeII0I{BIIOcrl,l B},Ipa}HeIILT B e/(n}MUax II}Ir0II-

CI,IBIIoCTII cooeAllelo C JII,IHrIeit 1lglpepr,rBlloro c[cnTpa. IJ,entpanr,Hr.lfr a6cop6-

qroHlrr)Ti{ rrponar, cBflBaIlHLIii c [o]'JIolileHl{crr 3r{llccItI'I Br,Irr0JIe}nan$tI\{I4 cJIofl-

Mlr am{oc(trepLr, yNrerrbrrraercfl c yBcJrr{qcrlr,rer{ }Iorlepa 6alruepotrcl{ol'i "TIIIHI{I'I.

[eutpanr,n6l]Yl ilI,llt orofi a6cop5r1ul.r c4urrnyr B CLIEIoIo CltopOIIy I{ IIeJII'ttItr{Ha

cAur,rra raltll{c y6r,ruaet C Hoi\Icpol{ (ta6lr.2), O4uaHo CARIII, Italt I{bI III'1AI1I\I,

Ta6.nuua 2

3316 3348 OpeAHee

JIuur.rFr
ar, A 

lo^r^r,0.
a)., A 

J 
o^,^r,o' ar, A lo^/^r,0.

I

a^, A \o^r,.*ro.

II
IIr,
II,
IIs

-n ,0,

-u,(l/
-0,25

0,88
0,85
0,61

-0,72
-0,43
-0, 36

-0, 19

1 .10
0,88
0,83
0,46

-0,82
-0,"3
-0,?,2
-0,29

7,2;t
0,BB
0,7lt
0 ,71

-0,770
-0 ' 

/'30

-0, 350

-0,21t2

'l ,17
0 ,88
0, 81

0,1-r9

yMerrbmaerc.fl c AJrr{Hoft BoJrrrbr 6ncrpee, areM r{rrcro AorlrrJrepoBcxoe cllelJ]eHrre

(AIil, y6rrnaer c yr\{enbrrreur{eM AJrr{I{br BoJIHbr). C4olm JI}IHrrr{, ecilfl 6br oH-

6srn ee.Eaafl c rIoAT,eMo]\{ Bcero cJIo.E, orBercrBeHl{oro Ba o6paaonaurae Jrrdulrfi

Ho-Hu, AoJrlr{eu 6r,I.n 6rr rloxaaarb saBl{cui\{ocrb L?'"lX: const. (Daxr:uqe-

cHrr ltre ara BeJr[rrnHa y6brBaer rIorIrI{ B ABa paSa [pI{ [epexoAe or Ha * Hu,

r{ ecJrrl AJrfl Hs CoorBercrByloutrafl cABI{Iy cmopocrb paBua L7,7 nnlcen, ro An.rI

Ho ona cocraBJr.rler onoJlo 35,2 nulcen

I{eurpanr,uoe a6cop6ql{oHHoe o6parqenue, KaK MLI BI4AI{M, Ill[eeT xapa6-

Tepr{Brii Br4A, rroHaSbrBar0rqr{it, rrTO }ra [r{ponyrc a6cop6qItrc EaHJIaALIBaeTc.fI

ocrpr,rfr a6Cop6quouublii SIIH, ItoTopllii cB.fl3au, uO-BIIAI{MoMy' c oTAeJI6HLIM

Bbr6pOCOM, 3ro nu4uo HeIIoCpeACrBeHHo IIa cuenTpolpaMN{ax, auarro1raqHlle

Br,r6pogbr BaII9TH],I II AJIfl ApyII{x ilI{HI{it, HaH orIIeaIaJIocL BI;IrrIe' tr{auepen-

Ha.fl Har\{rr Cxopocrb orllocllrc.fl I{MeHHo H aToMy nIIHy - BLI6pocy. (Oqenutr,.

1r(e cABr{r a6cop6qnonuoft ruHuu B UeJroM AoBoJrr,Ho rpyAI'Io r{B-Ba ee acl{r{Mer-

prrrrr, Ho oH OI(oJIo 0,1 A 4.nn Hr, Ho, qro Aaer cItopoCTL oItoJIo 7 nUlcen,

B COOTBeTCTBI{II C pauee I-IafiAeIIHLIMtr suaaleHl,Irrlrlrt CITOpOCTII nOAGeMa flAep'

DMrrcor{r B arr\{ocsepe corEqa t51).
B ragOll CJIyqae 9CTSCTBSHIIOC-IIITaTL,IITO B 6OJIee r JI y 6 O H I{ X qaCTfX

Br,r6poca, TaItIIx, I{oTopLIe npocMaTpl{llaloTcfl B .rlApe FIu, cnopocrut M e II b-

11r e, .qer{ Ha rrepusepr{r{ Br,r6poca, Ha6ilroAaex{oiit 3 .flApe H,. lJ Hu ulut a6-.

Cop6qur,r IIofIBJIfleTc-fl Ha pacCrofIHI{I{ - 0,24 L, alro coorRercrByeT rJIy6uHe

io :,0,47, ecrrr{ r{crro;rbaoBarb [aH]nire [9] o cpegue]-1 ury6uHe o6paaoealurr.

g
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BoAopoArrbrx JrrrHrrfi Ha paccroflHrrr,r or rleHrpa p:0,875. Ecnu nrr6poc ABr.r-
)r(erc.rr ltar( oAHo rleJroe c rocroflrHoll cnopoc:rbro - Tofi, Koropaf cJreAyer
r,ra cABr,rra rrrrxa B Hu, ro n Ho nux a6cop6qrall 6ul 6rr Ha paccrogHr{r{ A}, :

).: - 0,24 ' '; : - 0,38 A, 
"Ae 

orlrl,Iqecnafl roJltqa 4na Ho Io:0,29 . (DaHruqec-' /t6

Kr{ }fie urln na6nro4aercfr y A}, : - 0,77 A, KaK ecJrr{6rrcnopocrr,a6cop6qn-
orruoft crpyu BoapacraJra HBepxy n 0,77/0,38 : 2,03 paaa rrpr4 rrepexoAe

or ury6uuu to:0,41x rny6raue fo : 0,29. Ilplruuuan cnopocrb # Om
116 (ua uy6uue ro:0,29) Ba eArrurrqy r,r rprrN{er{flfl oro paccy}fiAerrrre H H1,
HBr rroJrluaeNf xoA cnopocrr,r c rry6lruoft, r.rao6parxeuur,rfi ua $lrr. B.

Our. B. trtlsMenclrlre cl{opocrlr c rJry-
6r.rHoii g,rx a6cop6quonrroro nlr6poca

B ycax (unacrurrnn 33216-3348)

I

-m JmoI

(Dm. 9. It paccrvrorpeHrrro crry-
aratr crI{aTLIg I4 pacmr4peHl,LE AJrfr

crpyr{

-T-{mo$tI
I

I

I

z.o4'
I

I

l

I uG)
,

vHaeanrlrrr,l Sanr lraueueHrrfr crtopocrrr c paccroflHrrerr n nrr6poce uaoo-
lI4T Ha l{bICJIb O BOBN{O}I{HOCTI{ paCCN{OTpeHI,I[ Cat{ux 3I{UCC}IOHHL,rX yCOB HaIt
c r p y fi, I'IcxoArrlqr4x r{B rreHoropolo rrApa r{Jrr{ cxoAflrqr{xcrr B n4po. Coo6-
palHerrr,rfl B rroJrbBy raKoro [peAcraBJreHr,rrr yE{e 6nrnu ntrcnasaHbr panee [5,
101 : a) cyxel'Il4e rloJlocnu E*{r{ccr,rr{ ycoB c yAaJre}rrrei\{ or rlerrrpa rrt'ttr4\t l
6) npeo6ra4aHl,Ie DI\'II,IccLII'I B cr{HeN{ npbrJre n 66.nr,uas rporrr}r{e}rgocrb crrHux
ycoB, a raHlr{e fiorrBrreHrle r4rrorAa rrorrrrr oAHocropoHHr{x ycoB hr,tna Br,r6poca,
n) nononeulre HaItJIoIIHbrx H HanparJreHr{ro Ar{cflepcurr ycor. Oueub cepbeaur,rM
yltaSaHl{er,r rla BoSt\Io?r{HocrL rlpeAcraBrreur,rfl o crpye frBllftwrcft ua6nro4euua
BcrrbrlrleK na lult6e [11], uoxaelrBaroqrle, qro B rrpoenqrrr{ rra Haprr4HHyro rrJroc-
Itocrb Bcrrbrrnxa pa3Br.IBaercfl B nlr4e 6necr.flrqero xoJrMa r.rJrr.r Bbrcryna aracro
c ocrpofi, nouuqecxofi nepnruuoli, noropafl 6ucrpo (ea 2-5 ur.ru.) rrrr:arra-
Baerc.E, o6paeya uo4o6r,re HyMyJrfrr4BHor,i crpyra, a Bareru coHparqaercn.. tr{nor-
Aa sror Bblcryrr rlyJrr,cupyer. Cxopoctlr raxr,rx Bbrrflrr,rBalrrrii none6rrorcfl B

npeAeJrax or 50 4o 500 nulcen, a ycr{olleHr{rr Aocrr{rarcr 100 ycHopeulrft rpanr.r-
TaIIr4r{ }ra rroBepxHocru coJlnqa, [prrarerf ABr{?fie}rr{e nepeAr.rero Hpafr crpyr{,
BI'IAr{N'rO, u4et 6srctpee sceii rraccbr B r{eJror{, Tarr qro Becr, rpoqecc - cHopee
BtrITflTIIBaIII{e CTpyrr, aretr ee IIepetrerqeHr.{e.

Paccuo:rpralr Dlrr4ccr{Io crpylr, 4nr,rxyrqeiicfl BAoJrb Jryrra Bperrr4rr, u [pr{r{eM
calvloe [pocroe npeAloJro}I{eHlre, qro cRopocrb Bospacraer rrponopqlroHaJrbr{o
paccroflHr{ro or Henoropolo rrApa or sHaqeHran a, (reprru.recnor,l c}ropocr}r
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B AApe Borrbrrrrr(u) AO srraqerrr,rflunL Tra nepcAHer{ QpoHTe cTpyI,I, II0saIIIICI{}{O OT

Toro, rrMeeM JIr{ MbI AeJIo co cE{arr4ei\{ I{Jrrr pacmlrpeHr{eNl, Moxtno uona3arl, tITo

Tar{oe flpeArroJrox{errr{e r,rtleer (tuanuecxuft cMr,rcJI, ccJrrl paccNlarpuBarr, SJIeIt-

Tpor\rarnllrHoe cll{arl{e rrJlasr[br uoale uel]irpatr,uoft ToqHI{ (npuuenr AJIfl Ha-

lnero paccMoTperrl,If HecyqecTBel{Ho, ]vleHflercfr Jrrr AJII,ITIa crpyl{ UJIr{ Her, cy-
u{ecrBe}rHbr ToJrbno flpeAeJrr,r r{BMeEeHr[fl cr{opocrrr BAoJIb ctpyn) . Bo scflnorr

cJryqae, ilpeArloJroE(eHr{e o trpotropqrlor{aJrLHocTtr{ cftopocTr{ paccToflr{Irro Bcer-

Aa crrpaBeAJlrrBo AJrfl ne6onr,ruoro orpeaxa crpylr. OT areuen:ra dz'7 cttz crpyn
trpll flepexo1ry k -> i rcxo4lrr u3ryalclrlte (tfnr. 9)

. zrtu

-\ a41e-r6)d.z
eiri(v-vnt)c' dz.L c'wz, (1)

rl(e ur{a-noetll$uquellTlrEMIrccI4r'rr.rrIorJIolrl,elrlrn (na lc.+tl),a\r,ft:\,9r(1 -l 'J1)'
c

Sanucuuocrb E Ir o or \, - Ti& xallaHTeprrgyer pacr[rrpe]rr,Ie repr[oB I{3-Ba

erpr[exror ,[,ouurepa, IIItapxa I{ rp.
flpuuelr, rrro aro pacml,Ipeur{e upeue6pe}Hl{N{o rraJro rro cpaB]IerII,Irc c llac-

rurrperrrrerr 14B-rJa nlar{poclto[I{qecnoro ABr,Iffier{rrfl (rpaqr.reura criopocrer"r)

co cnopocTr,to u (z), T. e. IITO e I,1 cr, frooTorrrrrrLr ua rrJrocrtocrflx u (z) : consL,

(r. e. rre BaBr{crr or qacrorlJ \) * \i1sr a orrpeAeJrrrrorcl roJrrrno nertlt.tturoii
\it, (u) : !?r, *' B Aanr,ueiiurert, ecJrtrr uorpe6yercfl, N{ox(}lo yrlecrl Tal(ffie

pacmrrpeHue, cBrIsaHHOe C pac[rlpeHrre]vl TepNIoB r{3-3a yrtasarllJLlx 0aH-
TopoB. B narueu c,[yqae

1^\si^(vi^) - *lntl,,aainxq,r -rlu)[ . ,- n rrlruv - ,,0 (2)

I . l;9(v-v;r,) --6(v-vri,):tO >r vgv;7,ait,- Tnillikhvl,,. I

Ecrlr c.rurarr, cxopocrrr [ocraroqrro 6orrru,rr,rur, To B Hexoropoi'i: o6na-
crrr cnopocrefi. u)> zJ' uolrtHo nperre6pevr [orJroueHr{eM, TaH r{an or{o rrpo-
IrcxoArrr n o6.nactu qacror, Aocraroarflo Tlarrertoia or r]acrorsr r.rcrrycr{a}rr4fl

Er{}r{eJrc}r{ar{r{x cJroeB. f{anee trplal{eM, qro BtrtoJrr, paccN{arpr{BaeMoi,i aracrr{

crpyr{ Aer{peMelrr nyfnl ue MeHfleTcrr, TorAa corJracHo ypaBr-rerrr4ro cuJrom-
Hocl'rr (ognonrepnr,rii c;ryuafi )

nru (z): const : C (3)

6ygeu I{Merb nrt: Ctl u(z), rAe C/, - rrer{oropafl rrocrorrr{Hafl ( : L1O ) ,t
\zrl

uun: *ht.na.it,:* (4)

tr4u'rerrcrtsHocrrr D npeAeJrax ilvHtrrr olpeAeJrrrercrr cyMMrrpoBaH]re\{ or-
JIEJII,HI,IX BI(JIAAOB OT PASII,IqHbIX ATEITEUTON dZ, TAK qTO I4HTEHCI,II]HOC,1'I)

r4Bryqeuu.E qacrr4 crpyu, BanrroqeHHoi,t uentgy zm ut. z, 6y[e.r
om
( dz-:\e**d'ut
U

* llplr rvraXpoCr{orrr4qeofi!rx CttopOcr_Ex -1,00 xnlcen a{t[en.[,r rcrrJroRoro yrlrlrpcrr]rrr
craayr BaMerrrr,rMr4 ilumrr rrprr rcMloparyDax -106 

oK.

I(r):
zm
(.

\ eiPdz (5)
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ecJrrr r4Meerc.E craru,loHapHoe pacnpeAeJreHrlc cHopocrl4 rro rJ1y6r{He crpya
a:u(z); B HarIIeM cryrlae

u (z): 62' (6)'

r-Ae o( - xoa{r}r,rqneHr nponopqr.ro}raJrr,Hocru. Cornacno coorrrolreHr,rflM

Ar:1.-Lo:1.' u

c

ra (6), garnoMy z lrlrrt n coorBercrByer AI-paccroflrrrre or rlerrrpa ilfi:rrvlrt
raH qro pacnpeAeJreHr{e l4rrreHcrrBrrocrtrr B r{oHrype crpyr.r 6yAer, cofJracHo
(5) u (4),

/ (Ar) :

T. e. I{HTeHcI{BHocrb Ha Aa}rHor{ paccrofHr{r{ A}, or qel{Tpa Jrrr:utrw., yrrrrrpeu-
uoft 6narogapfl rpaAr4eHTy cnopocrr{, onpeAeJrferc.fi Br(JraAor{ Bcex aJreMe}r-

roB,rrMeroqr{xcxopocrb6'onr,uyro,uEM?)':cf1 1.0r. ltz,t}l).Hourypu(7)lrox-
Ao

Ho cpaBHurr, c na6nro4eHHr,rMr{ r{pbrJrbflMrr ycoB, rroA6r4pafl coorBercrByrorqr4r\{
o6paaolr HoaSsuquenr rrpolopquoHaJrbrrocrrr upu lnar-/o^.

,{rx rrrrcueHuf lrpuqi{rr pac[Irpetrr{rr B r(pbrJrbax BoAopoAubrx ycoB Mrir

paccMorpr.rM rrocJreAoBareJrr,Eo a{{enr Illrapxa, a$Sexr ,{,onnnepa (uaxpo-
ryp6ynenruocrr, r{ rerIJIoBoe gwrmerure) r{ Hartre npeAcraBJrenrae (7) a}rr{ccr4rr

craqr.roHaplrofi crpyr.r. Itpoue roro, HeAaBno n pa6orax ll4, 15] 6ruo orue-
qeuo, qro npbrJrb.rr BoAopoAHLrx nuuraii Bo Bclbrtrrxax xopomo npeAcraBJr.rrrorca
(ropuyroli e-oa\,Itoropafl, couracHo [14], upelcraBJr.rrer co6ofi Eexoropoe
HeMaHcBeJrJroBcroe pacfipeAeJreHr're cxopocrefi npra Hexoropbrx Hecraqraouap-
HLrx ycJroBnax (cornacao flapxepy); uoarouy BbrrrcHr,rr{ Tax}r{e, HacnoJrbno,

aro npeArroJrolr{eHr,re coorBercrByer ua6nro4errrrflr\,r. !,nn arofi rleJrrr BbrroAHee
paccMorperr ua6nrogael{rJe Horrryplr, BBeAf BMecro IrrItaJIr,I rIHTeHc}IBHocrrI

rrrxaJry norapra{l,roe r{HTeHcr.rBuocrr,r; B aroM cryrrae Bce ornJroHeHufl or reo-
petuuecxofi BaBr{cr{r{ocrlr 6y4yt peaqe Br,rcryrrarb, oco6enuo B HpbrJr},flx Jrr{-

unrl, r11e car\,ra ?rHTeHcr.rBr{ocrb }raJra r{ rAe noero}ry rpyA}ro cyArrrb o cotJracrrr{
reopr,rrr n r.ra6nrogenuii. B arol{ cryqae B crlcrer\{e ocefi (lg /, lg Al,) rrrapnoB-
cnoe pacur{peHr{e B r{pbrJrbnx AoJr}r{Ho 6r,1 4arr, rrpflMyro JrrrHrrro c yrJroBbrM

noa$Suqueurou, 6rr,laxur,r rt 2,5. Toquo rax )fie B cr4creMe ocefi (lg 1, AI)
vr (lg I, Al,2) ua6.rroAer{r,rfl yxa?r{yr Ha pacrnrlpeH(: ,r"u e*'al, corJracuo

_t _ I

A4,15), r{JrI4 Ha AorrrurepoBc(oe pacruupeuue s\L]"o/ coorBercrBer-rHo, ecJrrr,

Ea6[roAaer,rbre BHaqeHr4xlg I B Hpr,rJrr,flx 6ygyr xopoil]o Jro]flrrrbcfl Ha rrpflMyx]
JrrrHr{ro. Ha {ur. 10-12 na6nroqaeubre rtoHrypr,r ycon 3346-3348 npe4ctan-
JIeHLI IOCJTeAOBaTeJTbHO B Cr4CTer\{e taXUX OCer,i.

Yme 4anuo orMealarocb [2], 'Iro B AaJIeI{I{x r(pblJlb.rlx H-nuuttfi Bo BSII6IITI-

xax ga6nroAorrr,rfl iloHaBr;rBaror 3aNrerHbre orl{JroHeHr4fl or rxrapxoBcnrrx KorI-
TypoR, xor.rr cpeAH.s.a r,r 6.nuxrarimpre H qelrrpy Jrr4Hrarr sacrrl norrrypa ]rerrJroxo

o6r,scn.flrorcn 4eficrnlreu lllrapn-a$$exra c yqeroM caMonorJrorqenurr. B [16.|
6r,uo nnepnble o6paulerroBlll{r{aul,Ie rra ro, rITo s clexTpax cI{JIr,Hr,Ix Bcrrblrre}F}

Cll, , , u^ Ct* hc , AI*
:4no h\ipaTrils --!! : Ti; -T; apiln JOi , (7)

Drn

Lo \ "'na' 
:
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rAe I(pbIJIbrr cocroflTlI3 clto[.]reur{rl orAeJlsHbrx HCpa3perflr.r}rbrx Ha {ororpa$lrr
(ua-ea 'Hetsbrcofiolo r(aqecrBa lreo6paxeuri,i) ycoB, na6nrogaercfi crrrrL,Eoe
ornJroHeHr're or rrrrapnoBcnoii npnuofi n ocnx (lg 1, lg AI). PaccuorpeHKe
Qur. 10-12 rroArlepmAaer aror rlr,rRoA: rrr{ AJrfi oAnoro r{B HoHrypots HeJrbBa
TIPOBECTI{ IIPflMYIO JII'IHIIIO AJIfI AAJIEHI{X ITPbIJI6EB (AA}HE UEPCA rPAi,iHI{E TPN
rouxlr); Be3Ae B npr{Jrbflx rorrxr,r pacnoJrararorcfi Ha uexoropofi xpunofi, [or{a-
3bIBafl, qro r{I{reHcuBI{ocrb B npbrJrr,Ex r{Br{euflercg c Al, 6rrcrpee lrJrtr MeAnerr-
Hee, qelr aroro rpe6yer IIIraprt-a$Sexr, B saBrrcrrNrocrr.r or roro, B r(a1or{ Mecre
M6r ero aAafirr.rpyeM n ua6.nro4eur{flM - ts flApe r{rru Kp},rJre. B ro xre BpeMrr B

cpequeit qacrr{ r(oHrypa na6lroAeHrrfr r.rHotAa HetrJroxo [peAcraBnrrrorcfl trpf-
uoii ilr.rur,refi, Harr HatrprrMep Arrfl 3348 (Ho, H0, Hy), 3347 (H", Hu, H.,),
xorfr 3Aecr, uo4o6uoe corocraBneHrre yffie Molr{er 6trrr, r.rcnaxeuo 4eficrnlreu
caMotrof JIou{eHr.rfl .

3aueruo lyuruui,i peByrlsrar noflyrlsslgr, ilpr{ cotrocraBJrenrrr{ ua6nro4e-
.snr,l c 3aBrrcr{N{ocruro ,-rra)' (cpc4rua .racrr, $nr. i0-12); agecr na6nro4e-
Hr{fl AJrr{ IIaJIeI(I{x I{pLIJrr,eB }IepeAlto yI{JraALIBaIorctr florrrrr Ha trpffMyro
JI I{ FII4 IO .

B to nre Bpct\'Ifl Bo BCcx cJry-1no" I{Mecrcrl ne6o.nluroe cr.rcrcmarr.rqecr{oe oT-
RJrOHeHlre o'r upflror,i ts ToNr ?nc r{anpaBJreHr.rr.r, HaH rr 4ln lllrapH-a$$ertra,
yI{aBLIBalorqee Ha 66ur,uryro {yBCTBr{TeJrbHocTb rrHTeHCr{BHocTr{ I{ LrBMeHeHr{ro
Al,,.1g, ETo cJrellyer rrB 3asl,Icr{Nroctla doa\, B pr4e cJry.lnau cr{crellarr{qecrrr.re
,orr{Jro}reHrrfl or: np'Inror,i Jrr.rHr.{lr HacroJrr,Ho tseJrr{r{u (3341 , 3B4B H., HB, Hy
u oco6euuo FIo [.na 3347), qro rrx Herrba.a orrrecrrr Ba cqer xanux-nu6o
ouru6ox.

K.apturra, oAllarto, paAr{rtaJrrrrro yJryrr[raercrr rrprl ftepexo4e rt cr{crenre ocefi
(lg 1, Al"2), rAe rlpaltrl'Iqeclttt nce Ira6nrogaeMBre 'rotrnr{, HaarrrHarr c Her{oroporo
Af > Al"' (Ai,' :3 A 4nr I{o u -2 A Anr I-16), xopouro yxrraAbrRarorcfl
IIa flprrMylo JTHHITIO I{ IIe nOnaSL,rRarOT Hrlrtanrrx cepbeBrrr,rx cr{cTeMaTI{-
q e c H u x ornloneulri.r, aa rrcl{JrrorrerilIeM HHorAa c a r,I br x n p a i.i g lr x
BIta.tcHIlfi AX,, 

"ooruercrByroilIr.rx 
noHr{y lp6rJra. Auatour.rubre peBynbrarbr

IIOJIytlgg6l AJIg Itpr,rJrLCB rIfll'II BCrrbrrlelt, .t{SytlgHrrrx r [3 ].
Ilpem4c Bcero cJreAyer IrolllTarbcrl lblflcHr,ITt BoBMolr(Hi,ro rrpuqfirrbr He-

rrJroxoco coorBercrarrr ua6nroAerrrrDrx r{orrrypoR c pacrlpe[e.rlcHr{eM c-oA^,
rloJlyqsglr6.o n [741 u [15]. rlororparflrlr crerrrpa, rpeAcraBrrennr,rc n [14],
lroltaBr,raarcT, rITo I{artecTB0 nao6pamenrul uplt na6;rrroAenr.rf x B0[],IIIII{l{ Ha
nr.rlr6e rrc 6uuro 11ocrarorlHo xopor[lIAI - ,ru]r]rrr BoAopoga Hc rroriaablnaror
tonrtoi.i clrpyxrypLr, Ir EN{r.rccr{rr }re pe3no orreparerra u HanpaBnerlHr{, IIepIIe}I-
/Il{r{yJrrlpFlox{ /ltlloncpculr. PaccrtorpI,INI IrccrtoJrr,no nollpo6Hce BJrrrrrHr{e Kauc-
crna rrao6pantcrurii IIa rtouTyll JrlIHr,Ir{. Ecnrr our,rcci.rrr B I{p6IJIbtrx Bcrrbrrxr(u
,cocllorlT ,IiJ oT/[eJrbIII{x ycoD paa,nuunoii IIpoTrr;rI{cIIHOcT]r, AJrrr rta]r{l1or.o r{ll
IioropLrx noHTyll xopoluo, I{aIt c"[c/{yer r{3 }rauleto arraJrr,r3a, flpeAoTaBJrrrercfl
[orIrIJrol]or]crtr.rnr llacflpel(cJrorrrrorr ]luAa c-LI', To r,1B-Ba /{po}r{arufl rra Aarr}Ioe
uocro rIJracrlrrIrtrI B Tcalerrr,re artcrroBlrqrlr'r 6yruyt flafiJraIr,rRarhcfI pir3JrrrrrHrre
ycLI 1{ I'IIIrolIC}lllHocTb Ir pCsyJIbrlill}rcIl{er\r ltao6paXeErII{ r(phIJra 6y4er uCtrO-
TopIJNI cpeAlrrilt IlecoRLIII Llu lrrrcrrct{Btrocrei.i R Ita}T{Aott I{B }rcor3, rIIII{qcr{ Bec
6y4er npolopqt{orraJlorr BpeilIorrll, 1l toqcrrrro rtoropol.o lanui,iii yc r{axoArrrcrr
B AaIIHOI\.r I{C0'.ro IIJIiICTIIHI{}I.
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Pacclrorplru, Harrprrr\,rep, gra 6lraanux yca c paclpeAeJreHr{er\{ r.rHTeHcr,rBHoorr,r

e-.\" , e-2*"(r -Al" \\ A-h,J, Roropble II3-3a ApoE{aHI'Ifl HaRJIaAbIBaIorcf Ha

AaHHoe I\IecTo nJlacrlrHr(r{ B TeqeHlre oAI{HaI{oBoro BperreHr{. Torga, ecJrrr Bperrfl
BncnoaL{IIIlI,I [p],IHflrb paBubr]r t, peey;rtrlrpyrcqee pacnpeAeJreHrre rrHreHcrrB-
rrocTl{ [peAcTaBlrTc.fl B BrrAe

az : 0,5e-*" -1- 0,5r-"' , (8)

eCJIII IIHTeII0I{IIIIocTrI o6otrx ycoB oAlllrilrtoBl,r. ]lc.,rtr tr}roroTcrr TIIII yCa, HaIi.rIa-

ALIBaIOqLIeC.S O/{r{I{aHOr}O qacTO 3a Bpc}rrr t)ricll03ur\llrr c paCilpe/{e.rIeHl,trntrr

rllrrellcllBrrocrrr e-t', e-r"'II e-3*' , To pc3)rJII)Trrp)rrorqce l)aoItpeAeJreHtte 61,;1crt'

Us -- 0,333 (e-*" + e-2*" 1- e-}r'). ( t))

IIa {rrr, 13 uonarrarlo layccoucnoe paclpoi\c.rrolrr(} e-" rr pacrrpe/Ie,rrerrr,re (8)
rr (9) n crrcrorle oceii (lg il, []"). Mrr Brrllrnr, rrr() c.-roiriorrre rayccoucrirrx rro]r-

,= A& IO]IeHTOB C paBIIEII\I NTOAyJIeII' HO paBHbIIIII BecaNII'I

!'o AaCT B It p I,I JI e JI LI u II u pacilpeAeJlelll{e,

6rtrerroe N u1uilroii.rrIrIIIrrr n aror:i cIICTeNIc, rIpr,trtolI,

'tur,r 6orbure rlu x tiorrrollollr'oB, TerI 5"rtrrxc pe-

:J),irrrrar n npruo.nrriciirroii laBI.lcrttrIocrrr. (Cpanrrrr
rfartur.reclilrc riolrr)/pbr u cllcrexle (lg 1, A],) na

$rrr'. 10-12 c rpadrrrriorrtlrn'. 13) . Tarttnt o6palo,rr ,

pe3yJIbrrlp)'rorrprii iiorrryp or cHonrIeI.IutI ycoB piti]-

trlr.tgoii rporrl)riorrrrocrrr rrprr rrJroxr{x trao6pa;rio-
Hlrfix AoBoJIbIro xollorrro ltoilier' 6r,rts a[nportcrr-
IIIIpoIJarr pacrrpc4enoHrrenl o--aa|'. Pe31,.',t61;1r',,r,

IroJryalclrrrbrc n [11r.1 Ir [15], rIol'yr 6utl, tttttttu
o61taaou, cufl3arrr)r c rraJroE{eHrIerI orIIeJIIrIrr,Ix

Itorlrrorrelrrou T orrrtriii crpyr{TyprJ Iip6IJrLeB rJcrILIur-

HII B pesyJrbTaT0 /\llolriar[Ifl, eCJ]I.t Itai+rgr,lii ttorr-
uorrerrT xopoilr0 1rpo/(cTaR.r[fleTotI TayocoBolillNl
pacrrpcAererlrreu. O11rrt)BperIerIHo I,II{TcpccIIo or-
llorurb, .119 3 6!(rerrtr /IIlo lli illllr rI /lo JI )I{eIr 1I plIIJc cyt'Il

Ii orIiJIol{eIr1rn rra6.rroi:[flcNr,tx ltorlTypoB B cil0']'1']il0

ocoii (1g 1, AI') li rrarlpaB"rrerllllr, ItporlllJorro-
iloifirror\I Torr)" tioTOIloc t[arittt.rectitt iI]Iol-;Ia

Ha6[roAaeTcR (n Car,ronr Ho]Iqe I{pLIJIa), fiaK aro BIIAH9 I,I3 rex me SI'Ip. 13

v L0-72, r. e. aSSeHr Apolr(arrufi AoJr,{eH rIpLIBoAIIrb It 6o[ee NIeArreII]Ioxty

CIIAAY I,IHTEIICIIBI.IOCTII, AIEII IAYCCOBCITIIIi. IIO_ITT4U]\IOAIY, C ATI{M CBfl3AHO TO

o6crotrrelbcrgo, rrro Bo l\ruorl,Ix npeAlrlecrBylolqrlx Ha6rroAeHuax Bcrll,Ilrelt,

urJrroJrHelrullx rrprr cpaBHI{rcJIbHo HeBbrcoHoii paaperuarculeft cIIJIe lI ;1llclcp-
ClII,r, a IJraBHoe B yL,JIOBI{flX HeBIJCOI{OTO I{aaIecTBa uSo6paE(eflUr'l (tOrO, HOTO-

poe nolyqaeTcfl rlpu BOBHI{I{r{OBeHI,ILI BcIIL,Iluitlr), KoIAa He BTIAIIa ToHItatI

cTpyltTypa DI\[I,{ccI,II{' [o]ryIIaJII{cb HecfioJIblto I.Iclta)fle}IHI,Ie HoHTypIJ, IIoIta-

BlrBalotque 6onee lreg,rennr,rr,l crlaA 3I\II{ccrII'I B catlotl AaJreItoN{ rtpr,ue,,[,anrc

[pr[ xopour{x r{Bo6pax{eutr{flx, Ilo He6oJlblxorr uao6paxeHrr],I CoJlrrqa, c}ia}I{erl

100 atu, (nan n crel(rpolpa{e o6cepnatopuu Ougpxtelion) u paccroflIIllrl IIeiHAy

rrApar\rr,r ycoB oltoJro 7", t, e. 0,05 un,6y4er upol'tcxo,[llrb IraJromeI{I'Ie AByx

OIZJ4
,'=(*)'

(Dur. 13. laycconcnoe pac-

ilpeleleur,re e-'' (rouxl'r),
pacnpegcncnue (B) (rPYx-
rtr) n (9) (nnrocr,r) B crlcrel\Ie

ocefi (lgy, A?') u (lgy, Al,'z)
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(#)'
0.5 t,0

. 4.1tg a4
-4,' 0

AA

^-* -1,0

tg/

- 0,5

- /,0

- /,5

(Dlrr'. i1r. Teoperr,ruecHr,re Rorrrypr,r /lJrrr crp)/i{ r cr.tc.reue oceii

(,*,, (#)') (,*,, (#t), (,-,,,*#)\

ycoB, TaH I{an paccroflHr.re rre}r{Ay Hr.rrrll cpaBr.rrri\ro c paarrepolr aepua rfoto-
3[tyJIbcrrll.

Cpaonuu releprr na6nrogenrafl c pac[peAeJreHlrerr lrHTeHcrrBHocru n {optuyne
(7). ItauecrBel-IHoe cpaBrreHrle Jrerno cAeJrarb, ecJrrr orJrox(r{Tb BaBr,rcrrNloctr (7)
B rrpl4H.flrbrx cr.rcreNrax ocel,i, uro roxaaaHo ua dtr,rr. 14. Cxogcrno reoperflrre-

cxoi,i aanncr{uocrr,{ I A[
Lglrr --I c na6nro4euuulu ($nr. f0-12) ronaabrBaer,

.tro 6olee AeraJrlHoe (oJrr,IqecrBelrrroe colocraBJrerrr,re lrlfeer crrbrcJr, s oco6elr-
rlocrrr B cBflBr{ c rer\r, rrro BaBr.rcrrlrocrb (7) o clrcrerre oceii (Ig 1, A},'z) npan-
ruqecnu nr,ruefiua lra 6onrurolr yqngr*u Al,(.*0,3 41,,,., < Ah < 0,85Afu,,),
6otrureu, qeN,I B crrcrer,re oceft (lg 1, Afu) (rae oHa nlrneiiua 1r& yt1ns1r,n

0,1 41,,,, < Afu < 0,641,,,,), r4 rroxaar,rBaer xapanreprrrre r,rHorAa AJrrr r.ra6.nro-

AeHHbIx ItoHTypoB ynJroHerrrrfl nrrr{By or uparloi,i B ca}roNr rioHrle
r(pLIJIa. ,(;rr ro.nn.recrtserrrroro cpaBrrelrrrfl ua6nrog,enufi c (7) uco6xo4rlr.ro c
flor\{ou1blo na6nro4erlubrx nor]Typon ({ur. 5-7) r.raliru BeJrrrqrrHr,r AIr, ,, ltoer{r-

$raqr.reur rrponopqrrorrarrr;Hocru npn lrr ]; . 
Hu,,Oor 6rrrafl HeyBeperrHocrh cB,I -

BaHa c onpeAeJrcHrrerr AIr,, rar{ nan noHer{ rrpbrJra Slrxcupyercfl }rerra4e?r{Ho.

O4uaxo xoA r{HTeucr,rBHocrr,r B [aJrexolr npbrJre rroaBoJrfler aro cAeJrarr c H0-

notopor,i our,r6rrofi, r{ol'oparr r{Hor.Aa rro}r{er Aocrr,rrarE, 0,5 A, Haliru AIr"
c rorlHocrrrlo 6o.nee 0,25 A noo6qe HeBo3rrolr{Ho, Ir e[Ba Jrrr rrNreer crrblcJr 3To

AeJIaTL, TaH r(aK HOrIeq rtpr,IJra tprrrrclrpyercrr rre ToJrrJrto Nrancrrr{aJrr'HOit CIIO-

pocrblo 'u1111 Ho ranEte Allyrrrrrr,r N,rexanrrBr'rarrlr pactur{perrrra (,I[ounlep-arfdiexr,.
aaTyxarrr.re rrsJlyrrerrr.rfi u ;1p.).

Be,nlr.rr.lrru A1,,,. uplrreqcFrr,r rra $rrr. 5-7. Itoo$$r.u1r.rerrr npolopru4ouaJlb-

nocTrr /, nplr lr o.l" 
n,o*no uari'ur n3 coorrrorrrclulfi' Al.

t_r - IIlO.n
" - ln AI*/AI
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I(JIrI Tex 3}raqcHrrii Al" o ripr,rle .nrrulii, r.4c /r coxparrrrer c Aocrarourroii roq_
IIocrrrIo rlocrofllllloe SIIaYeITIIc. lfc.,rtt gertl.ttrrra /i: crtcTCtI&ltIIttcoItr.I rleIrtIcrcfl
l] rtp[,IJIe, Bl,IXoAfl ila rrpC/{CJIr,r AOJI)rCllna^rr,rX Ourir6Oli, TO }rr,T jlo.it ir{rrhr Crrr.rTaTr,
T('opertlrlecI{IIii Iiorlr)rp (7) rrcrrprrrolllr,Iu AJra rrp0i(crari.rrerrrrrr lra6.rrro4errlri.
B ra5'u. 3 s tta't0crtle ,,pirt]cJta IrplrBeAeItr,r rJLrrlrro.rreIrrrfl Teoperrlrlecltor.o xorr-
rypa (7) AJrfl Jrr,rrrrrrr 1I^ n ycax i3346 (orucprinyrr,r re arraqeHrrr /r, rtoropge

Ta6ruqa 3

c
^o;9

_a
=iOF

ao

sl<il"<i
.rAtr

1,0
7,5
2,0

3,0

4,0
4,5
5,0
5,5
6,0

6,0
4,0
ll,0
,/,
2,0

1,79
,1 ,39
1.,10
0, 88

0,693
0,536
0, 1106

0, 285

0,1.92
0, 0962
0,000

o,116o

0,330
0,243
0,185
0,1{0
0,105
0 ,080
0,060
0,042
0,025
0,010

0,257
0,237
6:2'A
0,210
0,202
0,197
0, 197

0,210
0,230t3

0,485
0,327
0,210
0,14s
0,102
0,070
0,050
0,039
0,0:5
0,015
0, 010

0,271
0,235
0,191

d7os
0,148
0,130
0,123
0,133
0,r37

v+

0, 376

0,292
0,231
0,195
0,r45
0,11ll
0,085
0, 060

0 ,039
0,018
0,000

0,258
t),2(x)
0, t60
0,127
0,10t)
0,077
0,059
0,0/r1
0,026
0,1)12

0, (xx)

+0,23
+0,13
+0,05
+0,02

0,00

-0,01
-0,010,00

0,00
0, 00

+0,01

. /1

,;10

,20
, 
()9

+0,08
+0,05
+0,01

0,00

-0,005
-0,01
-0 ,005

0, 00

0, 00

+0,01
+0,011 ,00

Alrr:6,0 Cpegn ee k"rrn:0,220 Cp"tree /c,,, :0,144

floc.l]\TiI{IIJIII l["11r1 t]r,rEolla cpcl{rrefo arra.rerrutr). Ha6lro,qerrurrrc 3rrarterrr,rg Iu,ta'
(n cgrrurrrlax IIcIrPeltLIIlIIo.o crreltrpa) /trrr cinrrrr.o II rilracrrofo ripr;IJIa sBrrrr,I
3I{CCb Il3 Cr.[a]Hc]IiIolo, nlloRencrtrroro rlepeil oT/(cJILrrr)rc Torrrilr, noutypa. Mr,r
BIIAlrlI, qro B ItliJ,I.rlc .{II}IIIII B0.IIIItIIIITa h c<-lxltattlterct{ IrllalirrIrlccttl,I tlocrotIH-
IIoii 1I rra6;rtolaertt)te ItoIITypr,I lipLI.rIbeR orICrr6 xoporrro npc/{crauJlrrroTcrr Ba-
BI,ICIlto0Tbto (7), rtari rroltalll,rBaIor 3rrarrcr.rrr t L [ : /rra6,r _ 1r.nu t]r'rxo_
Aflrrljrc 3a npcllcJrr,r (rororrerplrrrccrioii ornrr6ru,r rrsrrcpcrilrii (-- 3-5 gt, ; ,rrrrrn
l6nrtlrr qoHTlia JIttIIItlI.IJr,rurtc.nerrlrr,rc nogo6ur,rlr o6paaorr roopcrr{yecrirre
riorrr)rp[t ncex nr'rur.rii r] )rcay 3346-3348 [peAcraR.Trcrrrr rrA rex i+(e r[r,rr. l0_12
rrJrroc&r\rrr (4"rra crrrrc,r'o tipr,r,,ra) u r{pecrarrrr (4lrr rtpacrroro) n cucrcrre ocer-r
(lg /, Afu'?) A.IITI Ilollrtollitlocrlt cllaBr{crrrri c /lorrrr"lrepoBcr(rir flpcAcraB.rrerrrrelr
rra6",r rogacnrr,tx riorrryltolr.

Buttrtarc.rt ltroc paccrrorl)0IlIe xoi Ia rra6.rrrol1ac,ur)rx rorrcrt rt :rcol)crrr{ocrtrrx
gria.rerrrrii, nair;letrrrr,ix yria;Jarrrrr,rxr crroco6ou rro rloltlry.,rc (7), nonailr,rBaer,
tl'l'o llrrl 3tIarloIIlIrI n 6ol r,rrtcrt rillc.iro cjr1rr1i1a,, ir[a,+ic JryrIrIIe ooI.JIacyIorcrI c
rta6.lrrolcnltRrllt, (t0tt ctoorrRercrclrrorrure 3rrarrerrrrn il,lrrr Aonrrireporlclior.o ItoII-
Typa, lI]loBc/(CHlIot'o TaItlxe rril )rcflOtrrrr rratJJryrrrrrcro cot.JraClrfl c na6nx_r4e_
rrrrrlrrr. i)ro y;r;,.11110Iltrc coornerorrlrifl 3aAlorrlo, rio_rlel)nbIx, ll.rrJt o&lrr{X ItoH-
qoll Itpr,I.r]beJl. Bo-BTopLIx, llal]tlcurroctr, (7) , riari l\rbr nulrrxr uB dlrlr. 14, uorta-
3LIIJaer xapal{Tel)IIoc yliiroIIeII]Ie or rIplrIoil ItRepxy Irpr.r rrpr.r6JIrr}r{eHlrrr rt
rlerlTpy JTIIHIIIT, aIIaJIot'IIrIrIoc ro.\ty, Itoropoc rloritl:lr,rBaro,r rra6.uro4cuHI;IC r{orl-

20

a



Typlr IIa (rur. 10-1,2, rrro nprrBo/Irrr n Jryrrrrrerry coou'BoTcrurrro rcopL.Trrqc-
cxr,Ix rl rra6nronotrrrr,rx r{orrrylloB n cpclt,rreii u rIL'rrrpa.rrrruoii rracrtrx,IIIrIIIII,L
Bupo'reu, B1ect cpalrllollue c.rcryer /(c"rrarb c oclollolr{IrocrLro 113-Ba B,rrlrflrrrrrr
car,IoflolJrorqerrr.lfl r{ }rapylre}l11rr upocroii 3alrrrcrrrrocrn (7), noryrrcrrlroii .Trrrrub

AJIrI o6Jlacrrr 6o,lr sntltx crtopocreii ci(arlrfl r{Jtlr llacrrr,rpcur{fi rr tt upeneSpe?r{e-
HIIT,I BOSt\IOll{rrrixr yrtc Jru(tc rllotr rctrtrcparyllbr rr AettJletrelrra lzrr/ri, no llepe
upl,r6lr.rxicrrur rt ,rAlly ncrrr,rr]rrur. O4rrano, Iiart Dlo xoporrro r,rBRecrrro ]rB
I4ccJreAoRaHI;Ifl ItoHll'ypon t rllol'1,6cpaHI{cB, R.r[] flril,te carroIIot'JroxleFrr,rfr AoJr]r{-
nn 6lt ilpl'Illect'Il It ol'I{it orlonrtto rra6,nrogcrurii rr rr ir 3 y oT rrptrNrr{x n6;rrl;rr
UCIITpa Jtl{II1IIr (caltoIIor';rtltI(0IIII(} /(eJracr riorrryp[r 6o;rce tro.torr.rNrI,r I] croJIo-
o6paanr,run), B narrrelt lT{e o.rryrrao rrllol{cxol(rlT orriJrorrcrrr{o rtBopxy rr no\o6-
rrr,rji irre xo[ lirrel)xy [oriaB],rtraer reoperr.trrecl{nii xouryp; xorlt co1-Jraorle

3I{€cL I'I JryrIIllc, alell AJIfl IIonII"Ile]loBcliot'o ltol{Tvpa, I}ce }fle oHo BatrerHo yxyA-
ulAercrl. Bepolrno, qro ilro yri.rlorreHr'rc rra6nro,'lcrurii n n4pc "ur,rnuii or rcoprrr,r
cBflsaHO C pOOrOrr nOl;65,rH,1eHr,rR Br.'rr y6r, Bcn hrrrlirr ( Al, y6lrnaer rt u0H-
rpy ncnr,rrrrru).

,[o crrx nop ltLt IIe rrpI,I]IIrrtaJII{ Bo llHrrrrarrr.rc R.r.rrrrrrrrtr Jrc}Itarqeii nLrrnc ar-
lroctlepl,r Ha Itorrryltrrr ycor], cqurafl ero lrarr,ri\r. Vct,r na6lrcAa.rrr,rcb Ira 

^r,rc-Ite Ila paccTotlIlIIII p -- Q,$[, ]I CC.iIlI r;ty6rrrr1 rr-\ 3a.r10ragrrfl R rraCrOTaX

HerrllepbrBrroro ctreriTpa .- 0,5, To eTo llJJlrrrilrr0, rialri c,flcAyct rre [5], rro]rieT
6r,t'rr, cyrqccrrleHllLrNI Ir n1pe "rrlrrrrr,r. FIa roi],rroinrrocrb DToro o{r[en.ra Nroir{er
yItaBIiBaTI) Talilr{e To , tITo II}ITeIICIIBI{OCT6 ycoB n FIo aalleTHo trIe}IbIIIe, ateNl

n II, (u ycax 3347) , xorrl Ero cBuBarro cr(opce o flnrrernrerr arrroc(ircprroir,lrrc-
IIepCI,Iu, rITO IIItAIIO lla Cflr\IIIX CneItTllOt.paIItIax.

]lenlt'tlrtra c--i)sec0 IIpII p .- 0,85 AJrrr irunrrrr I-Io oclaercrt lprnrcprro
nocrossnor:i r,r paBrroii 0,4 rr rrrrrcpRaJre o.r 10 1o 1r-5 A (crr. [11 1),,ran {ro yr1g1
rny6uut,r 3ilJleralrllfl rrc ucliallT x o A a B ripr,r.-rre II, n rrtrrepna"ne or 4,1o
10 A, xora rr r,rarreHrrr a6co"[roruuc i]HarreHr{fl n 2,5 palra. B n4pe IT" q,nrr AL (
<- 4 A AcJrerrr.re na6lroTleurrr,rx urr.lcrrrcr,nrrrocrcii rra d' r7s(-'c0 rtpnrJoAcr it
otleIIL peBltolry pocTy I,lIlTcIIClIllIIooTII, T. c. It C[(0 5o;ut;ruclry oTItJrorrgrJr.rro
na6.nrogcunbrx roareri o'r lplrroii r] crrcrLrrre (lg /, Al,,) ua rlrrr. 10-112. ognarto
B eroil o6lac'ur HaAo vtlr'Il'LrBarrr rre roJrLIio oc"rra6,,rcurrc rrrrrcrrcr.rBr{ocrrr JIe-
1I{arqr,rr\{ Bl,rtue cJrocNr, rro lr noalro;nnr,rii o{rlcltr. calrorrorJrorrlcrrr,rfl, gertcrnyro-
u1I'rii n rponnlolroJrolrirrvro croporry, rr coBrrecrrroc ;1ei,ic.rnrrc arrrx 4nyx r[ax-
TopoB ol(orrrrb olrcr{F, lrllyllrro. rl'ro rtacAcrcrr I{l.r, ,ro rlrro}I{rrrcJrrr ,-;7 scc0

grtr aror,i Jrl.rFnrrr rorrrtr crpor-o rocroflrrcrr u piiBcrr ..-0,52 or Afu: {0 A
BTIJI0TIT /(o paccrottnr'rii I ,5-2 L, IIo orliJrorreltrrr oT rrltrnrotii riBepx\r BAecr,
rla6JlroAalorctr ltalt paB I] lllrcpBaJre oT li;rt1n 

^o 
2 A, rart rlro DTrr orri.x.oHelrlrfl

I\{ol'yr, ccJII{ }IC I{cJIlItonl, To qacrr,rrluo, 6r,r.rr, c Btr3arrr,I c trorJrorqcrrlrerl i1}II,rc-
cIIIr flexarq]Irl IlLIIllc cJIoell. IIoaTolry colJriicrrrc Teollrrr.r r.r rra6.aro,qerrrrii u n4-
pax lr'rnl'ttir Ire cJIei(Ycr nlllrAalrarr ccprrcanol'o 3rralrcrrr,rrr. Cyrrloorneurro ro,
qro rpeAcTallJrorrrrc o crpyc xroi-r{cr l\arJ, r.r ,I\&clt ,.r;rr1i1gc cor.Jracrrc c lra6"nro-
AeIIilelI B CaIILIX AaJrCnI,rX ltpr,rJrLrix, r'Ae otro lrllrrBoi{rrT Talt}r{e ri lrecrto.rrrrrto
6orce 6r,rc'rpot{y crraAy rrrrltcrrcr,rsrrocrr,r, arel\r Iolrurcl]onorii.rti ttouryp. Dro,

otlclllrIulo, cBrJ3arro c rc*{, .rro {yrrrtrlrrl 111 12!l crl,c.\lrr,r.c, ii Iry.ulo ,,pII

_/ ^^ \2

,11-rAl,,r, R 1.O BpClr,r ,,n,, , \o^'/ ocracrcfl nolrc.ruorii.
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Bcent uccleAoBaBrrrr,rnl HoHTypbI BcnLrmH[ xoporuo LIBBecr]ro, HacHoJIbIto
TpyAHo aAanrr,rpoBarb reoperr,rarecnur"r Houryp H ua6trc4euHor{y B AaJreHoM
I(pLIJIC rlI{eHHO IIOTOI{y, .ITO KaI( IIITapKOBCI{I4ft, tax II AorrrrJleposCfililt XOs-
Typbr rrepecenaroT na6nrogeuubrr,l n6ilHer.{ caN,roro r{oHrla HpbrJra, rAe ua6.nro-

naeur,rli rpaAr,IeHT r.rHTeHcI,rBHocrr,r treHbrrre, rr0trt Ar.rHTyer reopI,Ir. Bcgnag
E{e IIOllblrlta aAarITrIpOBarb noHryp rro AaJrer{orry npbrJry rrpr{tsoAr,rT r( cJrr{trrHUM

peBItorly lrapacraHrlrc Teoperurrecnoft lru:rencnBHocrr,r u ctrJrr,Hor\,ry pacxoE(-
AoHr,rrc c ua6nmgeur,rflrrlr. [ouureponcHr.rli rue nonryp o6na4aer rerl csor,icr-

-/^^ 
\2

B0r{,arro rrpI,t 6onr,mr,rx Af, ero r]laAr,reHr -2]!, \axol
ahn

rrr,rcJleHHo MaJI I,I rlolr{er 6r,rrr, lteur,tlc He roJILfio rpaAl,reHTa IrrrapKoBcltofo

r(or-rrypa, Ho Aalr{e rpaArreHra f, *F (r. e. upu 6orr,ruux Al,, gouune-

poncnr,rr,i KorlTyp AotsoJrr,Ho uororr,uli AJrf He cJrrrrrrnor\r 6olsulr,rx Al,), uoaro-
Nry ero ilerqe aAarrrr,rpoBarrr n r(pr,rJry Jrr,rur,rr{ uo46opolr AocrarorrHo 6onr-
uroro AIr.

Tarr,tlr o6pasou, ecJrr,r t\rbr aAaflTr,rpyell Teoperr,rarecnr,rii Horrryp rr o
A a Jr e n I,I rr a p br Jr b fl ar, rle AI : L?u,n(ronrxo AJrfl AaJrerr.rx npbrJrbeB
aro BoBNIoEtHo cAeJrarl 6ea y.rera car{onotJroilIeur,ra), To, HaH rroHaabrBaror
ua6rroqeulrr, Hatr rreo6xoAtri\ro r,rr\rerb dryuxqnro, Itoropafl B r,rHTepBaJre

Al"< AI,, BoBpacraJra 6u cyulecrneHHo r{eAJreHHee, qeM rxrapHoBcr{aa Synnqraa
L)\-2'5 r,IJrrr Arrcnepcr,roHr{afl Al,-2. fleficrBtrrreJrbHo, ecJrr{ rrbr rrpoBeAelr rrepea

4ne npaftru,re roqrrr Kpr,rJra HoHrypa B cr,rcreMe ocefi (lg 1, lg Al,) ua rlur. t0-
12 nprruyro, r:o ua6.nroAer{lrfl nona]r{yr rrporpeccrtBuoe or.r{JroueHr,re fi H r{ B y
or aroir upauoli upn npr,r6nr,rlr{eutrtr H r{euTpy Jrr{Hrrlr. Tanr,ru o6paaou, upo6-
JIet\Ia HorrrypoB Bcrrbllrren rr ycoB BanJrloaraerc.rr r rot\'I, uro na6nro4eHrlfl rrona-
ar,rsaror 6oree rr o Jr o r r,r ir x o A, arerr ero rpe6yer MexaHr,rgr\{ urrapr{oBcxoro
I,IJTI,I Arlcuepcr'roHlroro yrrrl,rpenl,r.E. C arr,rlr o6cro.srenscrBot\I cBflBaHo ro, rITo

Halxa rIeAJreHHo NreHflrorqaacfl SynHqua (7) xoporuo coorBercrByer ua6"nro4e-
rluflr\r, a ralt)fie ro, qro AonnJrepoBcrurrl Houryp, xor.rr ua ueporrii BatJrflA r,r pea-
Ho rlporl,IBope.rarquft erolry rpe6onauuro, Tarlr{e xoponro coorBercrByer Ha-
6nro4euuarr, ecJrrr roJrbrio Al,, 4oc:raroqrro Bertr.rxo (ro rxe cnpaBeAJrrrBo ],r AJrs

drynxquu e-o\\ :iptt orreHb luaJror[ o, xorfl BAeob oorJracr,re o ira6nroAeHr,rtlNrl{
xy)fie, r{eM B paccr{arplrBaerrbrx uar'rra cnyuarx).

O4uano, HaR rroxaffier cnyuafi ycoB y xpaa 3280-3282, noaruoxrrrocrr,
rxrapr{oBcnoro pacruupeuua rpe6yer 6orree BI{r,rivrareJrrr}roro pacclrorpe}rrrfl.

$ 3. Ycr,r Ha Kparc

Vcu 3280-3282 ya xparo (cru. {ur.2 n 3) noaur.rxnu B oqeHb a(rLIBHoii06-
JIacrI,I ua JrlIu6e, cnqaannor,i c rpyuuoft Js 56 25 lrro.nn 1959 r,, B noropofi ueoguo-
KparHo c 9)'rrocxoscHoro BpelreHr{ Ao 141'uo.ssJrgJrtrcb BorrbrrrrHtr{, yctr, flpI(I,Ie
nu6pocr,r. tr4ccregonaurrro BcrrbrrrreH n aror,l 06racrr.r 6y4er rrocBflrqeua orAeJrb-
uaa pa6ora, BcHope [ocJre ycoB B aroft xe rpyllfle ro.rrBr{Jracb BcIrbIIrI:lf lra
nr.ru6e 3287 (cu. unxe) B BrrAe flpnoro Br,rcryrra.
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llllr,rccus 3280 rlrrturllnr 6o.,rce rr"rrrr Nrerrec clnrr\rcrprrrrlroi,i, xotn Itpacnuii
yc fl]lrre r.r Her\rHoro AJrrrHrrcc, u ro Rporrrr ltan rr 3282 urrl\eu rrpaltrl,Iqeol(I,I oAIIo-

ctopouurrir, rtpacrrr,rii yc. B LI, Dr{IIccIIfl n 3280 lrpocrlarllllllaercfl no B-9 A
rr xopoIIIo SatreTrla uo Bcox.Trlljrlrrrx rJoAopoAa BrrJrorb 71o I-Iu. llolrnlro noAo-

pol(rrtlx JIrrHI,II"I, arlrlcculr tr.rrrt o,ua6oc ri5parqeurre BarIerlrr,I r]o rl]rorllx JIltrIrIflx-
DL, Dz r{aTprlfl, 3eJrcr{ort rpllrr.:rcre [[g, ntnorttx JITIHI,ITIX Ife II r,r Apy]lxx JIu-

urrrrx. Crurcon ono,rro 60:'ariur,rrrrurrii rrpr,rrrcAon u r:a6rt.4.3ntrrccltr.l)r Ite

Ta6rrr,tqa 1]

I,A ore*IeHr 
ll 
- 

|

),, -q. 7., A
| 

,,.*.,,

I
2

/1

5

6
7

8
I

t0
11

T2

13

t4
t5
16

1,7

1B

19

2L

22

24
25
26

27

28
,0

30

3t

JJ

34,
,a

36

3B

39

40
4t

.1J

44,

lt\
zlD

4l
48
49
50

5L

".:2

,r.)

54

55

56

57

5B

,:r9

61t33,1t51

6432, 690

5895 ,944
5889,977
5316,622
5316,609 r
;276,001 [
5275,994 |

5234,620 )

5183,621
5173,757
5172,700
5{ 69 ,052
5167 ,570
5166,286 I
s110,409 J

5018,452
5015,675
4923,932
4922,269
4922,00
471,3,17
2r686

4629,344
4583,841.
4549,476

FeI
Fe II
Na
Na

Fe 1I

I,'e II

Mg
TiI
Mg

Fe II
FeI
FeI

FeII I

HeI I

Fe IT I

crl
HeI 

I

HeI
[Ie II

TiI,FelI,Co
Fe II
Fe II

447r,688
11116l . 654 )

4427,3n I
4375,532 l
113B1r ,319
4233,171
4226,7 42
4215,545
/t077 ,726
11063,607

1t026,79

1t045,827

3969 ,407
3938,300
3922,925
3905 ,534
3899,721
3BB6,296
3859, 924
3856 ,383
3838,304
3832,312
3829,367
3827 ,83/r
3815,853
3812r ,598

HeI

Ire I

Felt
CaI

CN, Sr lI
Sr II
FeI
HeI
Fel
Eu Il

R, E?

FeI
SiI
FeI

Fe I, La II
IeI
FeI
Mg
Mg
X,Ig

F'e I
Ire I

CN, Ti II

3761.,:122

3759 ,30 1

,llJl,l't,\

:t736,919
3719,9/r9
3685, J 97

3606,038

Ti II
Ti II
FeI

Ca II
Ire I
Ti II

Ca II, X4n

OtlClITr CI{,IIbIIarI , npOC"rICiKlLBilol'Cfl tlil IICCI{OJILI(O aIIf CTpCII; XOpOIIIO IlLIlla}HeIILI

1lcr,r y H-tt K-rrr.trIuii. Iiporre Dr, xo.porro 3aNIcl'IIo ctlcalcrlrle fufu 5015,7, 4922,0,

41fi7,7 t 1t026,2 IJe 1, arrnccwt X 1{l lJ,2 I-Ie I clra6aa; saxlerllo oqe}IL cJla6oe'

o/\ua orJrr.rtrlrrroe or i[orra cne,rerrrrc ]" Ir(1BG He II. I{crioropr,re [],III]II'I rIeraJI.TIoB

lolinBrJBaror pacrrrllpeullc: uJIII iiil(rrly3J,Ioc, IIJITI B llI,IAe yBJIa. Pr4ont c yCoII

tl .rlrrrr,rflx tloAopo4a uNleercrt aSCopSqttorruuji IJIn6poc lJ clIIImIo cropolly oT

UClrrpa Jrr,rHtrI,r. On ealrc.rerl y lreltolrollLrx JrrIIrIrri trICTaJIJroB, xorrl II orlcHb

cJrtr5o. O6parqaet Ha cc6rI RIIIITIaIIIIe IIoBoACIIIIe JIIIHIIIi Il, 5276,0i Irc II,
ltll0,41. t 4427,3 Fe I u 4922,27 Cr. Bce Drrr JrrrHrrll orr0rllr cIUIt;IIo pacutl{pe-

rrril u l\recre ycoB II Han 6Lr llarllBocl{bl. K.axr4an lI3 I'pyflrr DrI'Ix JrIII{IIii,

orr\rearcHl{DrX clto6Hol,i B Ta6"rI. 4, - aro rllynla rlal'I6oJroc 0IIJIt,rILIx JIIIEI'II1, Bxo-

ATIUU,Ix B OAI'III I'I TOT )I{Cr IIyJILTIIII.]ICT.

3;)



flanprrrtcp, JIIIHIIII ?,"?."5110,41r 5166,3- caiir;rc crr.rrrrrrr,rc .[rrH]rr,r rryJrr,rlrn"rrc
ra N I Fc I tr, colJracrro [17], err,ru "rrrrrrrrflxr coornercrByror cJreAyronlrre AaH-
HbIC.

III'.rrLTilnrer

Jlr,rHlrn )"?" 4375,9; 4427,3; 4461 ,6 - cartbrLr cr{Jrr,r{bre rrrrHr,rrr r{yJrbr1rrrJre
ra IteINi2 abD-z7Fs,y rroropr,rx HrrrIrrrrrl"r noreHqlraJr noa6ylt.
Aer{r{fl 6tuaox r( HyJrro, a nepxur,rir -2,8c. Jlrrnus Cr I l, 4922,27 -carraflcr,IJrbHaf JrI{Htrg [ryJIbTr,rnJreTa 743, cooTBeTcTByro].qafl paSHocTrr rroTeHrlr,ra-
JroB - 2,5 o. Jluuura Fe II - car\{bre crrJrrrrrr,re tunrrri rryJrbrrrrrrrera 149 Fe iI
c pa3HocTr,ro troTeHlllraJroB or{oJro 2,5 6.

TaHr.rn o6paaolr, Bce arI,r JrrrHlrrr, nonaBbrBaroqr,re crrJrbHoe pac[r.rpe-
Hr,re !r ysnoe eMrrccr{oHHoe o6paqenrre B Iler.rTpe, flBJIfroTc.fr KaIt 6r,r pe-
3 OI-IAIICHbI}III JI IIHIIfl I{I,I .

Hann.rne yaxoro DlrI,IccI{oHHoro o6paulcur.rrr ynaabrBaer Ha npour,rnrroBe-
nr,re roa6yxrAerrrrfl MeraJrJroB B BepxHroro xpolroc$epy, onpymarou{yrc ,lApo
ycoB, B ro Bperrfl ltalt o6trIee crIJIbHoe pacmuperrl,Ie a6cop6qnu cBrrBar{o c crrJrr,-
uoii ryp6yreHIII,Ieii BoaJre aroro a4pa. To, .rro Har.r6onee cr{Jrb}ro peartrpyror
Jrr,rHr.rl4, coorBercrByrotqr.re paBllocTr,r rrorell{IlaJroB oltoJIo 2,5 o, yKaBbrBacr,
Boar\{ox{}ro, Ha c e Jr e H T }r B rr o e noa6ylx4cur,re. Ecnrr noa6yrr4euue ypoB-
Hefi c floreur{],raJro\r -2,5 6 paAr,rarr,rBHoe, ro oHo r\ro}r{er 6trrr, cs.Egauo c no-
IJrotrIeHI,reI\{ clrrr,noli ar\{Lrccrr}I 6anr,ueporctirrx ltrnttI,l, Haqr.ruafl c Hu, lrcxo-
AfIIqIIX LI3 fApa yCOB, OCO6eHrro rroror\ry, rrTo B AalrHotr cryqae JIyq SpeHu,s
rrpoxoAr.rr rorrrr,r no HacareJrr,nor,:i x nparo Co;ruqa !r lra ero nyrr{ pacrroJrara-
ercrr 6o.trbruafl ToJrrqa florJrorqarcq],rx aroNroB. Pacuupenrre llrulrfi yHaBbrBaer
Ha TO, arro yCbI saJIeIaJIII Ha HeHoTOpOir rny6[ue (urO uo4tnep]fiAaeTcfl TariE{e
HaII,IsueM cuHero a6cop6quouuoro nr,r6poca B6rl{8r.{ ycon), Bo3t{oE(r{o B carro}r
o6parqaroqeM clroe. flossfleuue ffie llerrrl]a.rrrrrroro Er\{}rccr,roH}roro o6parqerurx,
BoSI\{o}r{Ho, cBflBaHo c flpocaalrrBaur,reNr liBar'rroB 6anslleponcHoli cepur,r alrr,rc-
cI,Iu ycoB B BepxHtre cJror.{ xporlroc$eprr. Penorr6lruaqr,roH}roe cBe.leHlre, Bepo-
flTHo, AaJIo 6r,r auanorr.ralHylo HaprI,IHy Bo NrHortrx Apyrux Jrr{Hr{flx rreraJrJroB,
trero He na6lro4aetca. O4uaxo AeraJlbHrrrr"r aHaJrr,rB noa6yx4erurn arnrocc[epr,r,
oHpyE(aroqer"r Bc[],rlrHrr r{ ycbr,- [peAtreT oTAeJrbHoro r,rccJreAoBa]rr,ra.

Becr,ua naxuor,l upo6lelror,i, r(oropaa BAecb BoBlrrrxaer, flBJrflercrr Br,rflc-
HeIII{e roro, fial{afl arfr4ccu.fl nprrHaAJle?filIt co6crseu}ro yca}r I,IJITI Bcrrbrrrrrte
lI Halta.fl cBrraafla c ycr,rJrer{Hbru noa6ymgeHrrexr oxpyxrarorqei'r xpolloc$eprr.
B cnyuae Bcrrbrrxen r.r ycoB lra nparc rr ua rr.rrr6e aror Borrpoc upr.ro6perae:r
orIeHb 6onr,uroe SHaqeHLIe. I{ contanerurlo, BepnaJIlHbre rerrecnorrbr, uogo6-
uue ECT, B orJrrrqr,re or r.rncrpyr\feHTou Tr,lila nopouorparfa co clenrporpa$orl,
BHocrrr 6onr,nroe HoilrtqecrBo pacceaHHoro cBcra (opeon) rr r,ra-Ba ]rero HeJrbBfl
o6uapyxlrrb cBerreHrre cna6r,rx i\.reraJlJrr,rqecxrrx llrnr,rii rr lr.rnrafi reJrrrt.fl B o6pa-
BoIlaHr,rflx HaA r(paelr Ar{cHa, BoBr.rr4r{arcqrrNr BaBeAonro }raA xpouocSepoi:r.

E. I'
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5110,414
o166,280

0,0-2,41
0, 0-2 , 39
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lloarolrl, orllccllrt llcra,r.Iror:i, c olrroii cropoHll, lI lloi\opol\i1 rI le.rrl'Ifl - c Itlly*
r-r.rii, eclrr rJcrrrJlul{a (ycl,r)u,r:lnrrriacr 1r xIo}Iocd)cl)(: tta JtItlt6c, noo6lqe r'ouopfl,

t\lor{cT IICXO/(IITr }I3 COROIIIIICIIIIO pa3IILIX N,rCc'.ll: Ilcpllart - IIi:} ortpyxratoulerl

xlloltocd)epLl, Bropafl - IIll citlloii lclr,rrtrrtr. 13 c.uyuae ycos 3280-13282

yBnarr ltNrrcctrr{, ro-}}tr/{r.rNor\ly, rpuIraAJIe}HllT xllor\Ioc+cpe, llacrloJroii{cntroii
II e p c A orlaroll O1II{CCIIII ycoB,- IILI IIe Ha6.tloAaelt SAeOL yCoB u NICTa"rI-

"rIIraJecIil,rx Jrl,tlrlrrrx lt oI'J[raIrre o'r ueHo:ropLIx Al])/fIIx c.ll1rt1;1ao. ]loltn;regne ncex

JlrrHtrilr.cJlrg,RltJrrorral)"4681-'i IrIc II, 1lti&3LItlEIi'-TIl 1'o;{ieItltetllrII&orleIIrItIlllclI-
CJtuHoe Bo36ylx/\olrlc -\polloc{ept,r r pai.iouC yg1;1,, xorrl )'0oll B JIIIIIItIL,,468G

Ire rra6.TrroAacrcfl, u or',rrrrallre, rraulluurlp, orIlcill,IIuIiIr 20 rrrc.ns 1959 r. (J\i 3163),

r.Ae Dlrrrccrrl FIc il nparttrr.lccl{II croJrr, inc IuIllloria, ItaIt II 3r{1I0cl,Ifl uo/'{opoi{a.

Ilalt6ottee cyrlccrBerrllo, oilHalto, To, rrto EIIIICCTlfl tlera.rr.lrotl u pc/IItIIx 3etto.rt L

u 6o.rrbrilIrucrle crryqacB 6once lrporrI]I{erllIarI tto BLIcoTg
c I e It T.p a, aletr 3tilICClrfl llo[opo[rrLlx ycoR, llIIol'i[a pacflo,r]al'aeT0u IIL,olllt-

nt0TJlr,rrrHo lIo oTtIoIUeI{t,I}o It Torly tleCTy B CIleIirl)0, t'ile rla6JrIo/{aIoTcfl )'01,r.

floe.rorry cr]oqcrlrc rroraJrJron ucxoArrr II3 4p1rv1vji o6lactrt, oItpyffiaIoII\cii

o6racrL, lrrxpo-ttoii DrttlccIrIlI RoAopoAa'

Ha 1[nr. 15 rrpegcrauJrerrLr riorrryprr ncex uau5oJloe rllltllx JrIIHrrii, Aocryrl-
irrJx IIJrrr c!orolrer.l-rrnpouarrrrrl r] ycax 3280, no.,rl,rrcHllrrre Tart]lrr }r{c o6])ilj}orr,

r{ari rr B cJryrrae ycou 3i31+6-3348,- BrJrrrrraHlleAt uotlouxlylqoltlloro I(oulr)rl)4,

B3ITOIO rrelroopeAoTBeHrro y Irpafl ]rts ItorITypa Il rlecTc ycotl*. tr{rl.rerrcnr;HocTtr

s1.IpalHeHbI BC3Ae ll 0/I[II]II\aX lIIIlloIICItBIIOcT.rl HeUllCpl,tllFIOi.O CileI(Tpa I{a Hpa}O'

Arrcria (rtporre.rrr.rrrr.rrI l(, r:4e orru Bbrpa]r{cIrIJ B }crorlrtr,tx e[IIIIII{ax). ]l y"rlbrpa-

$irolo.ronoii -ltrcu'rr c[orirpa orrerrb rpyAFIo ]rpot]cc1'It II0rIpeilLIBrILrit cntrri lp
u3*3a 6oJILuTor'o lio"rrIIrlcorlla JIIrIrrii uol'nottleuIIrI, Iio'rol]tnc cIIJrbIto rICIia?titl-

lor lre[]lcpLl r]rrrnii crrcrrl'p. Ilo.lrorry /(Jirr "rtr'rrttrii ITii-I]Irr ua 0ororpaIIrIa,\
rJr,16rrItaJIcri yaraorort crlcnrpa, Irc cl,rJrblro lrcHallteIItlr,Iii lrtrrtrrqlur [orJ]olllcIIttfl,
o11pci \eJtrJJrrlcl, oIo IrIrTCrrcrr]lrlocTb; tlo aTJlao]r l\llttrtrrapra oIIpeA0JitIJIocl, oT-

IIO[ieIIIIe IIIITeIICII]IIIOCllI{ B AaIIItoll yr1ng11ig Ii IIIITCIICIII}IIOOTI'I HelpepLIBIIOl'0

c11oItrpa. 1.[o erolry orrrorrre]rr,rro rraxo/{r{JracL urIToIIcIrIttIocltb HerIpepIJIt}Iol'o

crronTpa [aruroto yaracTrta, B eArrrrrlr(ax ItoTopoIo :]iirerl 6LrJrtI Br,Ipai[{eIIl,r IIII-

TOIlCJII}IIOCT]I AMIICCIII,I.

A6cop6qr,rorrrrbrii rrr{rilr},tyrr B Ucrrrpc RoAol)oilrIlnx ,rtttttuii Ir ycax cJtol'tia

cl(rrrigyr B ripaclyro croporry - croporry 6clloc rr priot:o lr nporrln{cIllroro }roil ,

H:lrt ecJrlr 6r,r crpyn, IrAyxlarr BBepx rI rracrllrrlo \rB.rtcriiltolllan o6paLqarorrlrtii

c.l1oir, 6r,rJra rrartJrorrcrra roI( yrJroxl 6o;rct, !)0" Ii ;rt1,115' :t pcIIttrr IUrrI Ita]i 0o.il tI

6tr lponcxoArrJro ctr{arrre o6lac:rr'r Boripyr ycor], rJaxuarr,IBalorqcc r{acrllrllt(}

o6panlarorqlrir c".roii. Oco6eirr.ro crr.rrrrrro nr,rpa?ricrra acltrlllerllllu ll I{orlr\r pe

Dg rI t; Br,rctrrrrx lrJrerrax 6a"ntltepoBclioii cepr.rir, IrortasbIBillouII,IX C}IJIbltoe

ttllco5JIaAaIIIIc axIIIcclrII t] Itpaclroi.i.tac'ut, xofit tIilItc,IIi\Iyru allrtcclllr' Ito-l]rI*

Ar.rrrotry, ccJtlr rr orroIIIclr r| Itpacrryro oTopolry, 1'o IIcllIlattll'lllcJlblIO. Talt rtalt
caxronorJrorqer{r,ro r} DTi.rx Jrrrrrrlrrx IIecyirleCTIIoI[Io, a ACiicTRr,Ic TI]]InJreTIIoii

cTllyltTypbl Da rra acI,IilIi\IcTpIIIO IIe ,\IOi-rieT 6tt'rt, ctollt clIJIbrII;IXI (^fu : 0,36 A

* 13nu71y clrJt6rroro 6,rrcrr;luporlnlrirl r] Br,lctrmx rrJreuax 6anr'ltcpolcxoii copuI1 LIo-
I.I11, a rrr{}r{c D FI" alrrrccllr rroJr-VuairacT, l11ocb Iryrer,r Ilerrocpoi(crBoIIIIoro DrrtrlrraIttt8, 6r-'s

rltojlraplrrcJrL,rroro IrocrpooIrlIfl cfJlaiflotlrroi'o I{oIITypa.
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lIelI{Ay ItoMIIoHeHTa}'II{), nor{BJIeHlIe acI'I1\IIIeTpI{[ cnopee Bcero CJIeAyeT cBrI-
BaTb c rpaAr{eIrrol\I cxopocretl B o6racrl,I Bo3HlrltHoBe:r.ufr o](iuccy'J.-
B crpye, yxoAflx{efi or }Ia6JIIoAareJIfl. SnsnnanenrHoe o66rcHeHrre rro}nuo
ilorysl'rTb, paccMaTpItBafl cxaTl're B AByx [pe[Mylr{ecTBeHHbIx HanpaBJreHu[x,
eCJII{ cHopocrl c}r{arllfl B o6pauleHHor,l x ua6.nroAareJrro r,r 6olee npoapa.4rorl
rracrr.r o6nacrlr y6unaer B }ralpaBJreHuu ryqa 3peHr,rfl (r. e. cnoero poAa HoJr-
Jrarrc r,rJrr{ 6rrcrpax nou4encaqr,ra).

oco6ufi r.rHrepec npeAcraBJr.rrror Jroraprr{ulruecHr,re noHrypbr ycon 3280,
rIpeAcraBJreHHLIe Ha {ur. 16, rAe cJreBa AaHo rrpeAcraBJreHr,re B ocflx (lg 1, A}"2),
BareNr B ocnx (lg 1, lg Al,) r{, HaHoHerL crpaBa B ocflx (lg 1, A},) . Cr,rnee xpr,r-
JIo - TOTIRI'I' HpacHoe - I{pyH{ItI{' [pHqerI BBI4Ay cylqecTBeHHoro paBJII{qI,Ifl
I{pbIJIbeB aHaJrI{3 rlpl'IxoAlITcfl AeJIarr, pa3AeJrbHo AJLfl HpacHoro r,r crrHero
npbrJra. Cryuafi 3280 xapartrepeH Ter\r, qro B[ecb, Han rrbr Br,rAlrrr, ua6nro4ae-
rlr,rr:i xo4 r{Hreucr.rBHocrr,r B r{pbrJrbflx B crrcreue (lg 1, lg Ai,) AoBoJrbHo 6nlraox
It IxrapHoBcxoii upnrrofi. IIyuIttrIpHble JIr{Hrrr{ ua {lr. 16 rrpe4craBJrfror
rrrrapHoBcnue HoHTypbr B rrpospaarHor,l qac:ru r{pr,rJra (I - L?v-'t") aAarrrrrpo-
BarrHr,re Hauryqlxurr o6paaolr n na6nro4errufll\r. Sna.renug lg 1, narrr,re r,ra

aTI'Ix reopeTrlrlecHllx HoHrypoB AJrfl Tex rxe Al,, [epeHeoeHbr n cr.rcrerty ocefi
(lg 1, Af'z) AJrfl cr,ruero HplrJra (rpeyrorrnraxu) u npacuoro Hpr,rJra (xna4pa-
lr,r), 'ITo rroBBoJItIer JIyrIIxe Ir HarJrflAHee corocraBr,rrE nlexaHI,IB],r rxrallltoBcltoro
paclxl{peul'Ifl c Apyt'urII,I rprrrrrrHanrlr (gra Bbrcrrrrrx rrJreHoB Hro-H1 rrccJre-
Ayercf roJrbno HpacHoe HpbIJro uB-Ba cr,rJlbHoro 6neugrrpoBarrrrfl cr,rHero npbr-
na) , Itpecrbr r,I rIJIIocI,r B aror-r Ete crrcreNre ocert upe4craBJrflror AJrfl Itpacfloro
I,I CI,IHEIO ITPbIJIA COOTI]ETCTBEEHO SABI,ICI{I\IOCTb I{IITEHCI,IBHOCTII OT A}, ArrX

at"crpyll - ln -; , uo4o6pauHyrc ran ?r{e, nan B S 2.

Mrr upext4e ncero Br,rAuNr, r{To BaBl,Icrrnrocrb e-,,A} trloua 6r,1 6rrrt r,tc-
rIoJIE,sollaIIa AJItr IIpeAcraBJreHrrfl ua6nro4erruli, Ho clrcrerrarr.{qecxr{e orr(Jro-
HeHLIfl or upal,roi,i B ctrcrcNre (lg 1, Al") Bce-Tar{r{ HeJrbBfl rrpr,rlr.rcarrr orurr6-
narr na6;rrogenrrii r,r r,r3rreper{r,rft. Eolee roro, cpaBHeHrre xoAa ua6nrogaerrr,rx
ana'reuuit lg 1 n aroii crrcrerre c xoAorr B cr,rcreMe (lg /, Al,r) [or{aar,rBaer, qro
saBr,rcrrrrocrb e-aaL [pcAcraBJr.frer ua6rro4eHr,rg cyqe crB e rrH0 xyE(e,
qenr AonflilepoBcnr,re Ho]rryprrr e-t L]'2. lloarol,ry [Jrfr Jrr,rlrr,rlr Da n K-runr,rrr IIp1-
BeAeHbr ItoHrypbl roJlblto Il cl{cretrre ocefi (lg I , LXz) (r,rcc.ne4onarb Errr Jrr.rr{r,rtr
Ha IUTapI(oBcHoe pac[r{peHr,re, oqeBr{AHo, He r,rNreer cur,rcna). Mrr nn4lru,
qTo Aoil[flepoBcnlre noHTypbr AoBoJrbHo xopoIIIo r,r cyrqecTBeHHo Jlyrrlue,
ueu IIIrapH-aS{eHr, [peAoraBJrrrror ua6nrogeHr{fl Bo Bcex cJryqaflx, eclrrr He
paccrlarpr,rBart 6.nnanyrc n qerrrpy aracrb lrtrw\rut, xorfl r,r rau na6uroAenr{rr
IlHorAa HerIJIoxo Jlolnarcfl Ha rrpflr\[yrc Jrr4rrl{rc c 6onr,urr.rlr }IaKJIoHot\[, qerl Arfl
I(pbrJIa. B nlrulrnx Hro u Hrr orr{JroHelrr,Ie or a{{enra Illrapxa HacroJrbr(o cr,rJrr,-
HOe, rrro coIIocraBJrerrue Ionunep-e{Senra, xopoItro yAoBJrerBopflIorqero
na6rro;1enr.rfltrf, c arpcfexrorr Illtapna ilpor{BBoAr4Tr, BAecr, He rri\,reer cr,rbrcJra.
(Jlrrnr.ra He ucHilroqeHa r,r3-3a ee oqeHb cr{Jrr,Horo 6leu4uponaH?rfr u HaJroxe-
Hrrfl B ee I(prIJILEX OtrI,ICCI,rrI nrerannon.)

Bce me Molr{er BoBHI,IT{}Iyrb Bonpoc, He .rrBJr.rrercfl Jrr,r orr(Jro,eHr{e or rnrap-
xoncxort upanrofi B clrcrerre ocefi (lg 1, lg Al,) HHr{By, ro Nrepe upu6nlrmeuua
n .fiApy iltturrir, peByJrbraroi\r calrofiorJrorrleHrrfl, Mr,r nnguM ua {ur. 16, uro
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Ig a "a, (ae)t
z0 ,j0 40 t0qz qL q0 0,8

l. to r7

,t./0'7

,f'ryt0

l. to'6

,r. t0 tl f,.toE

Or,lr. 17. (Dynnqun 1-r-r(A),) /IJrrr.rrrrur{rr Hunclrorerreocer? (1g1, 1gAi,)
r (lg.I, AI2) g;ra pasrrrfir,rx ena.resnr,l Nz(T : !04", pe:SO 6ap)

'tB prlAe cJlyaraeB AJrrI ltoHTypon 3280 rfolr{Ho 6nrno 6rr -repea npaiiHr{e rorrxtr
'nprJJra npoBecrr{ rxrapnoBcKyro npflNryrc (4arne AJr.s BbrcrflIlx .rrenon Hu _
Hrr) u cqtr{rarb, qro 6oneerreAJr e r,rHI{ii p ocrrrrrre,crrB}rocrr,r* rIeHTpy
JrrrHlrr{, rrcx{ aro rpe6yer o$$enr IIIrapna AJr.fl rrpospa.ruor:i o6lracru 10c a?u-;i;,.cBtISaIr c cal\toflorJlorqeHl'Ienr. Tor,4a saBr{crm[ocrb r{r,rrer{cr,rBrrocrr.r or A}, 6y4et
o[peAeJrarbcrr Br,rpa]r(eHrrexr 1 - n- c(ar), rAe t(Al,) - orfl,rrrecHafl ToJru{a(t, : /y'rsr,, rAe N, - qlIcJIo arorloB BoAopoAa Bo BTopolr nBalrroBor\{ cocrorr-
Irl'rr{ B cron6lrxe BcrrbllrrHtrl c ocr.roBaHI,IeM 7" c,u,z, & sr, - aronrur,rfr xoe{srrqu_
eHT ilorJrorqenua Illrapxa). flpr,r HeHoropol\r AocraroqFro 60,rrIrorr sHase_
utrw N, \{IJ AoJI}r(Hbr 6r,r uonyur,rtr upr,r6rlralrreJllHo rIp.EMyIo JIlrHrrIo B cl4crer\{e
oceir (lg ,I, Afu2) 4nn 6o"rrr,meii qacrr,r noHrypa.

Ha rfrar. 17 upune4ena $yr.rHr1r,rn I - r-r(a]') AJrrr Jrr,rHlrr,r Hu n cucrerre
oceii (lg 1, lg Al,) lr (lg .I, Al,2) I.\ra pa'Hbrx aua.renu,l 1y'i, u rrr,r Br,rArr^,r, rrro
ToJrr;no rpu ./Vz 2 5.10r, Mr,r rrNreorr cr,rryarlr{rc, [oxox{ylo Ha ry, _rro ua6rrc_
Aaerc.tr. Ho g"rrx roro .mo6u [oryqr,rrr, o6s.scuenlre onnroneruut or upauor,i
nJrfl Br'rcIUl'Ix sJreHoR, Hafipr4r{ep Hrr, nymuo sucilo Nr) 5.1018. Ecrlr 6rr
BO B0rrrirrrne 6r,rno Nz : 101s, ro s I cns 6rrno 6rr nz ) lOrL rr rroJrrroe qr{cJro
aroMoB BoAopoAa Aocrr{tJro 6r,r,-1013 clfi-\, eciltrt roJrbr{o nzlnr =:10-2, uro

* s1 auvncleno AJrs rcMneparyp.r ro4 rpaAyooB r{ aJreftrporr,oro AaBJreHrrEPo: 50 6an.
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Our. 18. Itourypr,r oMl{ccrlll ycoB ([JIacrlIEHa 3282)

Hao.nro,qesnsre t{oHTypbl - 
CIIJIoItrHaE JILIHTTE, CIrJrOmHat{ JIITHITfl c HpecTl'IHaItIlI oooSHaqael <HeBoSr'yIleH-

ELre>, HoETypEr cocoAEer:i arrroc(bepLr; nsrescuesocr[ Br,rpaxeHbr B eIIuHrIUax HeflpepblBHofo cueHTDa.-

Cnpana upune,qeHa or,qeJrbrraE r[r{aJra AJrE EAep rIIHnl{ Ho, }lp. tr{HTeHcIIBHocTI'I J]I'IHIIII K Bhlpafl{eHlt'

B YCJIOBHI'IX C,UIHIIIIAX
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Tpe6yer collepIxeHHo ltenpaBAonoA06Holo r\rexarrrr3rra BoB6y[{AeH[a. Tarr narc
ntlnt, neponrrro, rle 6o,,tt trte 10-5, ro illlarrcrrrro AI: ;w 101e Be/ler I{ orlcurr 6onr,-
IrIolIy sHaqelIIIIo nJIOTTIOCTTT uoAopoAa uo ll0rrr,rnrrie ,- 1016c"u-3. Iancc rrpr,r,

1V: = 1010 4anre n JrrrHrrrr Hu uacr,nrlerure rrltocrrrpaJrocL 6r,r ua 8-{0 A,.
rre IoBopfr ylxe o JrlrHrrrr IIo, .rro flBrro rrllorirBopeafl,rr tla6rloAoHrirrNt..

Tartult o6paaolr, Bce nplrBeAcrrlrLre rlr,rrnc /{arr}rr,re n coo6pai{eHr,rfl, a rar{-
tac {attt cIIJIr,rIo Br,rpameHlroir acr'trrrrerprur Drrirccrrrr cBr,rAereJrbcrByior o rorr,.
arro rxrallrioBcrroc llacr[I,r]leHr,re ;nnnuii Bo/lopoAa B r{ p br Jr r, fl x ycor rre.

r\rolrtcr rI]'parb cltoJrr,rto-Irrr65r4t ceptelJlroii Ilo,rrrr. Sror nrrno4 y}fie rro.rryqerrl

6rut lluarxgrt u [5] u [3]. OurraHo pacro.rloi:rierrrre rlleyroJrbHr,rr(oB rr nnil/(pa--
roBBrr/Ipax ;rr.rnrrrlH,-Hu(Anay.lncrrioBAo 6 Ar I{.r,r4o3 An FIu) ror{a-
SrJB&0T JrlrrllrrOO COrJraCrre C rra6.nro4eurrflNrr, .relr /{ounnep-sr}{enr r,rJrr,r trlleA-
CTABJIEIII{O O CTPYE. ATTAIOTT .TTTI,Ii{ B],IROII j\.T[fl BCIIIJIIIeIT, CI]aBHI,ITeJII)II() oJIa-.

6r,rx, c r(pbrJrbflr\nr, npocrrrpamqrrrrrrcrr;1o 6-7 A, 6r,rr rroJryqsll n [2]. lloe-
trIOlI{HO, qTO IIIIIICCIIfl B BepXHIIX CJIOfI\, Ortpyr{iarcrqrrx yCbI Ir BCfrr,rrrrrrrr rr,

IIpeACraBJrrrro[Utx cO6or1 CIIJIbHo uoa6;,xgc.nnyro xporrocSepy trJrrr 6once l'.ny-.
6onr,rr:i cl6parqarcqur'i croir coJrHerrrroii arlroc0epLr, pacrrrrrpelra 6naro4apn
IllrapH-a{$er{ry, B To Bper\rfl nan carro rrAllo ncrrrJrnrr{r.r, r.Ae BoaHrrnaer xallar(--
TepHar{ oaletrL ilrIIpolta,fl IlpoSllaqrrafl Sxurccrlfl, pacur,rpeHo I\IoIr{HLnlr.{ ABll}fie-
rIIrflrII{. Ec;rrr c'r'ot croii, I.t.nrI olipy?r{eHIre RcrIf,Ilrri{I,I, orITI,Iqecltu H0 IIJrolrIr,ti.i.-
ro a$Sexl llh'apna 6yger uponnJrrrrbcl u ocnolrHorr B rr\pax nalr6o.rree crrJrrr-

lu,tx rlrur'rit (H"-Hu) , R To nperrfl rtilri r nrrrcrrrux ilJrerrax r,rl-Ba crrJrrrlroro rla-

AeHr.rrr rxrapr{oDcnolo noac[{rrquerrra no]'.'rortlc]Hnrt c rroNleporl rxrapnor}crtoe
pacllllrpeHfle I] flApax ]re3rraqrrTeJlbrroe rr BCrr JurHrrrr paclxrlpeHa, Tart ]r{L) rtali-
II I{pblrrbtr, 6raloqapr AuIri{{cHrrlrI.

Cpanrrenrre Aorrrr,TrepoBcI{oro pacrurrpLrrirrrr e-ata)'2 rr pacurr,Iper{rfl u3-aa'
fpaAr{eHra criopocril- B crpye B paccrraTprrl&eNror\t cJryqns ycou 3280 Hc [o:]Bo-
.[trcT c/\e.[aTb pcrlraroilIelo BLrRoAar I] r0.rrbr:])r Tofo I,IJIrI ApyIOro rIexalIrIsAIa-
Bccr rxc rILr llIrAUl\I,.r'ro u 6o;lr,Ilnrt{crBe c.rl)'rIaL'r}, oco6eguo AJrfl Bblcrrntx rIJIc-

rrclu (Hs u IJrr), npeAcraR"rrcrrrro o crilyc .l).rruc coorucrcrDyer rra6Jrroi(erurflAI,.

xora ["rrn r[rstnrrx rrJrcr{oR floflurep-ec[rlerir S,cnorlrrro noHnypr'rpyer c rrpo/(-

cTaB,rrcrrrlelt o crpyflx.
Ec.un rr 3280 a'rrr ;1ra dari:topa pacrirlrl)crlrIrr rioltriyprlpylor, ro A.rIa cJIe/(yrc-

q0i'r crrerrrpor'llannrrj ycol 3282, riolAa crrrrrrii )rc aarlcrrro ocJIa6eJr It oor.Llcr(
rparirrrrrcor{rr oAuH ripacur,rii, rtilprrrua 5o.rco ortpo/IeJIeIIIIafl. I{onrypt,r trct-lu.

3282 rrpe4crau.rrelrr,r Ha t[tnr. 1B rrrreorc c rrouoi3rf;,rr\orrullNlrl rton'ryparrlr (,,rrt-

irrrr c npecrrnaxrrr); ol1unrrr1r,r irrrrcl{crrnrrocru - Te }+(c, aITo IIJrr{ 11280" Co-
IIocrar].rIcrIII0 Te\ Ir /(pyrrlx rloria3r,IBticT, 1r'r'o Iil)iIoHoe ItpIiJro (cr,ruec 1I0 IlcroJIe-

/(o1]a"rIocL, otro cJtllrrrliotr ti.,Ioxo nLrltaTr{crro) rrllillirr'IrlecItrI cRo6oAIIo oT IIJIIIrI-

rrrrfl rrol(Jroir{lirr - rtouo3r\r},rqcHfloii cocoilrrcii alilocil)cpr,r. I{a.tecrseIIIto ctr0lil'l},
3282, tiart 6l,r.rro yrtaaarro 13r,rrrr0, rra"ro lrcrr or,rrllraorcfl o'r 3280, IIo lrco irrrrtltll
Dr\rlrc0ilrr SAecb silNoTrro ctra6ee,.relr u 3280, Tari rrTo yBepelllrafi tforortcTpttrr

6r,r.ua noarro[{}ril roJrbrro i\.rra Jrrr}rrrii I-I*-FIs rr I(. I{cnrp&JILIIoJI a6colt5r1rrn,

3JICC], IIC IIOItaSSIBaeT C/(RIII'a, II AJIIIila lillaOrlol'o IipLIJIa 3aI\IeTIt0 t\ICIILIIIC,.

rrctrr rl 3280. Jlolaprr$urt.rc:cnuc norrrypbr /(..rrfl ycoB 3282 s roi.i Hie IIocr.rtc/[o-

naroJrrrrroc'rrr, rrro rr ["rrfl )rcos 3346-3348, rrpe4orarrJleII]rI Ha qrIIr. 19, rio:ro-

pafl y6e4iIreJrLrro Iroriaill,tRaor, rITo FlarlJryrrrrroo coorrercrlrl,Ie c ua6rlol\errrtrttttt,

30



Aaor rrllc;1olarrJrcr]u0 o crpye. 3arelr, ]recr{oJrIrno x}rixc yAoBJrcrBollrrcr rra-
5.;rro4euurnr Aonrurollogcrroe pacrnr,rpeHrre rr erqe xytic rrlleACraBJrcHUC e "ri.
X{exartttalt [trapr{oI]cltolo pacrrllrlleHrrfl Aaer uarrxyArrree npeAorauJre}rrrc.

$ 4. Bcnl,rllna-nr,r6pot) ua/{ r{pac}r iurcr(a

Cnert'r1t BcrrLIruI{Ir-Rr,16poca 3287 (cnr. t[r'rr'. 1r), uo;lrnrnruei.i n ror,l rxe anrrrB-
rroii o6nacrlr, qro rr ycbr 3280-3282, 6r,rl culr: rra paccrorrHr,rr,r or nrmr6a orio-
lo 70" . Htr cuerirpol'parrrlc arrl,Iccrlfl Br,rrJrtrAur u lrrAo ol\rrocropouHelro lpr{oro
ulr6poca-cTpyu. flnn BoIILIIInI,I cnrr Ho-du,rJrr]rr ra uoponorparle ]tf-1, r(olro-
pr,rii uonaurrBaer, rrro ncrrrirrna ]i 12h tBu'(clcrirpolpaxnra crrnra R t2l'2:Jt")
IITIcJIa IIIIA rpltolo tJrJrcrylra c rynoii ncprrrruroii ((lrrr. 20); aarcrr BCrrtrlrrrra

fr'::',,":,:::"il;#T,,ilX1T#il:',,'J',.:,':',l?:

BbIr.flI{yJIacb, pacrurlpl{Jracb r.r onoJro 12h27^ o6paaonaracr, Tr,rrrrtrrHafl AJrrr Bcrrbr .

rneH Ha nuu6e noHr{arecnafl Bepxyrrrxa (cm. [111). Hnxanlrx ilpr4aHanon o6pa.
BoBaHufl rrereJrF, (loops) s eror,i Bcrrbrlrne He BarreqeHo, HarrpoTr,rB,- aro 6r,rra
Tr{rlrquarr Bcrrbrrrxa rla llrlr6e corJracuo onr,rcanrrrc [11].

IzlauepeuuR r{rITeHcI,IBHocrI{ Bcnl{rrrr{rl Ha Ho-(rr,uturax floxaar,IBaror, rrro
cnel{TporpaN,Irra cHtrra npaHTr,rqecHu roaruo B t\IorreuT rtaHcrrr{ylla Ho-lrureu-
clrBllocru na Sutrlre. flpu 6onee BHl,InlareJrbHoi\r paccNrorpeHr{r{ clenrporparr-
rla ronaabrBaer, rrro atrr{ccl,Ifl cocrol,IT lr3 AByx.Iacrer:i: o4ua cla6afl, AaJrlrue
0trr{Nr6a, cABr,rHyra HerrHoro B K pacHyro cropoHy r{ Apyrafl cr.rJrr,Harr,
6",rlrxto n rr'rlr6y, r,r orreur, Irporfrx{e}rHax (xoropaa rrccJre4oBaJracr,), c4nnnyra
cr.rJrr,rro B c r.r H ro rc cropoHy. B a,rofi crlJrbHor"r arrlrccl{tr, oco6euuo u Da,
SalIeTIIL,I TOlIie ABe qaCTII: qeHTpaJrbHarr, Cr{JrbHafl, Ir BHerrrHfl.fr, rrpoTfl}r{er{-
tran, 6otee cla6as.,(eto o6crol,Ir ran, HaH ecJrrr 6rtsctt Dnrrrccrrfl (necr, xouryp)
6H.tra, Bo-rrepBbrx, cAur,ruyra B cr{rrrcrc croporry rr cocroflJra 6r,r lra 4nyx cryne-
rreir rr;rrn r,ra HaJro)fieHtra AByx onrr,rccuii - 6onee ctulnoli, rlegrpaJrbHofi, r.raH-

rr aAbrBarorqel,icn ua 6olee c.na6yro, [porrrE{eHHyro.
Iipocaetcn cpaay B rJIaBa, rITo Duuccufl Bo[opoAa, reJr],rfl r.r ]iaJrbr{r{fl oarerrrr

rxr{poxa, rrpr,rqel{ crraA B crrue}r npbrJre l,re4neuur,u:i - rrHTencrrBnocu 6onee
11Jrrl r'reHee paBHoilrepHa na 6onr[roNr yqacrHe. JIunun BoAopoAa npooJre]firr-
RaIOTC.fl AO Ifr,J OqeHb XOpOmO, HpONIe Da, BaNIeTHa rrrllpoKafl anrUCCr.rs He I
?," 4472, a ran?r{e cra6an Dr{r{ccrrfl Dr, Dz Na. Cse.reHlle }, IIGBG He II r{e Ba-
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uerrro lra t}oHc AoBoJrrJrro flllrioro opco,rra. IIctio'r'opr,te ,rplio cllcrrtLqrreclr rrc-

TaJIJrl;I JTOItaSbIIJaIOT 3i\rlrCCU IO CirCtla II CrrllaBa oT "rIIIllillI lIOl'JTOII\eIrr.rfl paC-

ccrrlrrroro cB01'a opeo.rIrl, Fr0 Ha paSrrr,Ix BLIcoTax HaA JIlIrI6OlI, rITO COOTIiCT-

,cTUy0T paclroJroiI{Crrrrlo cJIa6oii ),\rrlccltrr ]roAopoita c ripacrroii cropolrrJr rr crrJrrr-

Hoii - c clrrrcii croponrrr. ll ra5n.5 npuneqcur,I .rllrHulr, ll rtoroprirx Bauorrra

Ta6.rrr.rqa 5

I

4
t
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i-r895,9/r4

J889,977
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492i,9
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Na

1le I
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HeI
Ile 1
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3832,312
376t,322
3759,301
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'l'a 6.,r rr rt a 6

D3

}u 4472
I]E
IIs
FIs

I-Iro

Hu

cpc.trr"" +-J,1'1"-'

Kouryprr nr,rnr,rfi (rluteHcr,rnHocrr,r Bbrpax(eur,I B eAI,IHpII{ax tlal{curlaJIbHoii uu-
'Terrcr{BHOCT' Hu), oCtso6oE{AeHHbIe oT BJII,IflHITfl opeoJIa, ilpeAcraBJIeIrL,I rla

$ur. 21 . Oura xoporuo orpaffiaror Sanr cu,nrnoro cNIeu{eHrIrI Srluccurl It crIHIoIo

,cropoHy. C4uur Ma(cua{yilIa aNIlIccL{I'I Aaerca B Ta6Jr.6, na noropoll cleAyer,
.IITO COCTABJIflIOIIAfl ABI,I?I(EHI,I,fI BI,ICTYIIA-BCIII,IIIIITU B IIEJIONI NO [YqY 3PEHI{fl

,cocraBJrfJIa L5,3 n"u,,lcefi. fIo Ho-{uttr,ly 6bula orpeAeJIeHa cHopocrb ABII}fieHI'It{

0,30
o,25
0, 25

0,20
0, i7
0, t5
0,20

5,1
c,o
6,i
)),2
4,4
4,t)
ir .3

,)'-)
.) a

0.-terrerrr),, A

a)./), x l0t



gl
q6

qL

l2

U

72

0
r,4

I,Z

B

,6

/J

Z

4

?

O,Z

Hg

0

0,4

0,2 H ro

0

Hp

\[

0?,'o H't 
/ \

)

/,0

q0

K

q4

O,Z

0

u,,r

\.

u
"6

I 0,4

q2

0

)

H8 I He I a tt47z
qz

0

tg

0,

0,

0,,

0,4

0,i

0

q6

qb

qt

qZ

0

q4

qz

0 -B -7 -6 -5 -4 -J -2 -7 0

@nr. 21. Hourypr,r eMnccrrr

I{ureucusxocrr.I RElpa}r{eubr B

3 l.tcs. Hpuuonofi ooce pBaroptrtt, 'r. xxVt

/ 2 3 4 f 6 -,t-4-J-2-/ 0 toz
MA

Bo BctrrirlJr(e-nu6pocc (n.nacrzuxa 3287).

eArrHl{r{ax Mar(cuMaJlb}rofi uurercllnnocta H6

44

q2

Ho I I



(AilZ
10 z0 J0

( AA)t
tt0

AA
I ZJ

ftil2t
A.L

0 z4 6
o (d)

Lgl

0(P)

-q5

-qr

-q46)

- /r0 \: )

@ut. 22. Cpanuenne na6.nrogeuur,rx r(oHrypoB ncurrrrxu-lrr6poca (nnactrura 3287)

c a(f(pexrorl ,(oururepa r{ BaBrrcrrrvrocrsro / 66 e-oatr

trepeAuero Spoura Bbrcryrra-Bcrrbrrunrlr B naprr{rruoft unocxocrra. ,(.na rrlo-

MeETa floilyqeHufl ctrer(TporpaMMbr oHa paBr{a 17 nulcen. Bm.r[crenuafl rro
ATI{I[ AaEIILI]\I IIpOCTpaI{CTBeIIHafl CKOpOCTb ABI{}I{eHI{.fl BbICTyUa-BCIIbIItrHI,I

cocraBJr.frJra 22,9 nulcett Kpoue roro, cr4Hee HpbrJro r(oHTypoB rrofiasr;rBaer

AoBoJrBHo eaMernrrli rrBJroM (uepexog or 6rrcrporo crraAa r{r{TerrcrrBrrocTrr I(

6onee unasuorr.ry), oco6euuo eauernr,rfi y r,u;r,lr-fr. II.r, Hr, H8, Ho, Hro, D, lr K.
V nr,rcurux rrreHoB oH Harvresaero-s Ha paccroflrrr,{r,r - I A or HecMerqeuuolo
qeurpa Jrr{Htrrtrr, a y Hr-BoBJre - 1,5 A.

3ro orparxaer ror SaHr, .rro lrbr r{r{eeM BAecb cnopee Bcero HaJro?r(eHr{e

AByx DMrrccllft (cu. rrrure): mzpoxofi u cra6ofi B Kpr,rJre u cnnr,nofi - B rApe.
Ec.ru upe4craBr,rrr, ce6e xo4 aroii cna6oii errurccuu AJrfl paar[qunrx ruuuft,
cqrrra-g, .flo cila6oe RpacHoe l(pbrJro .fltsJlflercfl ee cr{MMerpurrHbrM orpa}fieHr,reM

orrlocr.rreJrr,rro HeKoTopoii ocu cur{r{eTpr,rrr, To rroJroErerrr{e aToft ocv ttpv6L-
srlTeJrbtro 6y4er coBrraAaTr, c Te[{ Mecror{, rAe saMeTHo Mer{feTcrr fpaAr,reHr
rrurercrrnrrocrr4 B cr{HcM nprJne. O.reHr, rpy6o aro 6y4er oxoJro 0,75 A 4rrr
BIJCMI{X AIJIEIIOB CEPI{],I }I OI{OJIO 1 A RNg HU U H , qTO COOTBETCTBYET CABI{TY

x ,rr."rnonyMa rrrlrponotr. ?MrLccufi onoJro 2. 70-4, T. e. cnopocrr{ B Ha[paB-)\"
Jreur{r{ x ua6uro4ateJlro or(oJlo 60 n'wlcen. Sto - nopflAon cxopocrlr Br;Tflrr,rBaHrr.fi

Tofi Maccbr, noropafl r{cflycxaer AaJrexr{e HpbrJrr,fl.
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Tanrau o6paaou, ecJrrr Becb B1rcryrr B qeJroM I(Meer cocraBJlrrrolqyro 10 n,+tlcen

Ir ero BEyTpeEEtIfl qacTb, IlcflycHalonlaf AaJIonHe RpbIJIbrI, ABI{?I{eTCfl CO CHO-

pOCTbrO 60 nmlcen, TO, BepO.sTEO, UMSSTCTI OTHOcI{TeJI},HOe ABI{E(g-

Hr{e B CaMOM BbICTytre co cROpOcTrW *45 nJ.t,lcen1T.e. Bllcryrr o6nagaet

cBoero pOAa AByxcryIIeHqarLIM ABI{}I(eH}IeM - ABI{)I{eHyIeI'I HaIt qenoe (uu6poc

yB rroBepxuocru Colnqa) u 6onee 6r,rcrpoe Bbrr.flrtr{BaHr{e orHocI{TeJIbIro ABI,I-

myqeficfl Maccbr. Ananornqnbre ABtrE(egtrfl oqeHl xapal{reprlbl 4rrlt upory6epau-

r{eB, B qacTI.IocTI{, AJI,I apylTLIBHbIx I{ IIeTeJIr,HbIx. TaHralt o6pa30M, caMLIe AaJre-

AA n /n,i
7-

Our. 2il. Xon AIp/I c 71tutrofi IroJtHLr AJlrr rrcnr,tlrxa-nrr6poca
(rracurnrta 3287)

Htte HpbrJrbrr BbrcTytra-BclErrxr{r{ oT}rocflTcr{ cHopee BccI. o n er:oii cauofi 6mcrpo
Br,rr.flrrrBarorqefic.fl rlracce. fIo-rr,r4uuouy, cTpof o roBop.fi, 3TI4 nplrJrbrr .flBJltrroTcrr

HaJro)r{eHr{eN{ ar\{r{ccul{ r{prfirr,eB oT Mel(JIeHHo u 6brcTpo ABrr}nyxIr4xcfl rlac-

tefi. Ognaxo Br,rAeJrerrr{e o6or4x Itol\{rouerlrol} - AeJIo oqeur, rpyAHoc, rd MLr

rrccJreAyelr lroBeAeHrrc itprJJrbeR B rIeJroM 6ee uour,rrttu cJ{eJIaTb Tal{oc BLI-

AeJreHue.

Jlorapu{uuarecntrlo noHrypr,r [pe/{craBJrerrbr Ha $ur.22, npuqeM oHr{ rrpr4-

]reAeHr,r rorrbr(o n cucreuax ocer,f (lg 1, Al,') , (lg 1, AI). Mut nltgltu, .rto

rra6;rrroAeHurr orreub xopomo lpeAcraBrrflrorcfl AonI]JrepoBcltr{r{H ltorrrypaMr{
r.r cyrqecrBer{Ho xy}(e Ho}rryparrrr B!\\a e e Al. (Tanr.ru o6paaolr, orrraAaer He-

o6xoAr.rMocrb Bbrflcrrelrr{fl BoBMo}r{Hocrrr rurapKoBcl{oro pacrurrpcHlrr.) f{auee,
errr ]lonrrJrepoBcr{lre r(o}rrypr{ /1arcr Har{rroll B ocflx (lg 1, A},'?), noT opr,rr,i o{errrr

xoporro yAorrrorBoprcr ,rprrtuprro f- : consL : 0,376'10-3 AJrrr Bcex

Jtlrtyri4.t Br{ilIorrafl Lr ,lllruL[rc Ca * K, rl{fIrrr{ reJrllfl D, u },, 4472, Hart

BrrArro ua {nr. 23 (clr. rar{}He $ 5). tlro fiacaercfl rrpeAno?r{eHrroro AJrfl ycoB

ilpercl'ilBrcrr]4fl r(orrrypoB /oc ln ?fl, 't, RbIarIrcJIoHIrfl rror(aBrrtrarcr ccph-

E3}IEIE PACXO}I{AEIII,T'I C AT],{M [PE/(OTA]]JICHI,IE}I BO BCEX CJIYAIA'IX, KPOI(C JIIIIIIII{
Dr, rl\e 0To pacxolrrAcrlr.re Molxrro 6suro 6r,r orsecrll Ba crrer ou.ru6on r,raueperrr,rii

(cu. npecrlrnrr lprrr rorapurpur,rqecxoro nourypa D, n cr.rc'reue lg I, Lluz).

Bos,r,rolHno, {To BbrAeJrerrl,Ie ItcTl4r{rroii clluccr,rn HpbIJrLeB rrocJre ocoo6otn4eur,rx
ce or cr{JrbHoii EMr,rccrrr,r ur,r6poca B qeJror\{, AaJro 6br xol]orrrec colJracue c err.rM

npe4cranJreHl{e}r, }ro ranoe BbrAeJrel{rre c4eJrarb oare}rb rpyAuo. }Iecounenrro,
oAllano, qro B ltraHr{orvr cJlyqae IrMeercrr rraJloffieHr{c tro r{errbrilei,i uepe 4uyx
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DMrlc0Lli.i, Halr{Aafl Lr3 , I(OTOpHX lrelJIOXO ilpel{OTaBJIT{eTorr AOrrrrJIepotscHrrrl
pacrIpeAeneHr{eM r{ Mar{cflMylbr xoropr,rx c/{tsu}ryrbr Apyr orHocr{TeJrE,Ho ApyIa,
Bepoflrr{o, ua 45 nalcer.'BoanoHtnocirb upeAcraBJreH}:rfl raKoii cnoxuoft aunc-
crrlr AonrrJrepoRcr(rlry1 pacupeAeneHrreM r{e/traRr.ro 6r,ura raH}r{e orMeqeHa u [18].

$ 5, CouocranJreHue. peayJrr,TaroB u BaEJTK)qeuHrl

I.Ia t[ur'. 10- 12, 1[i, 19, 22 gna r{a}l{Aolo no}rrypa uJrrr r{pbrJra orMeqeuo,

l.Ae rlpeAcTaBJreHlre yco}| IrJrLl fipr,IJrleB Rcllbrrrrltr{ B Br.IAe cTpyLI Jrygure, qeM

1(onrrJrepoBcxoe (ln > D), Ll.rrn xyx(e (ln { D). Bo rruorux cilyqarrx paa-
JIIrIqIle TOI'O II.III{ UIIOI'() il.peACTaBneHI4rI ItpbIJIbeB JIe}KI{T Il [peAeJIaX OrUr,r6Ort

IraMopelrlIfi, Ho crarr{cTurrecl(u upeAoTaBneHr{e r(oHTypots Halt crpyft c trocroflH-
Hbrr{ rpaAI.reHToM cnopocrl{ }rccr(oJrL,no ryrrue, qelf Aorr[rcpoBcnoe. Oco6enuo
peano Br,rcryrraer aro u cJryqae (//lHocropoHrrero yca 3282..I{anee, o6a aru

rrpeAorallJrerrr{fl, oqeRI{AHe, I(o.r}ilrrr,r yAorrJrerBopflrb r{pr.rreprrrc + : const.

Paccnrorpunr ato 6onee rrogpo6no. 13 c;rty.1ne AolrrJrepoBcnoro trpeAcTaBJrour{g
Ax.

MLr /1OJIII{IILI lIMeTb + = coltsL, r;1e A},r, OlpeAeJIEeTcE yl'JloBhlll xoa$Su-

, dlgl
qrreHror\r A: : "; rrpnuori l:| cl{creMc oceii (lg 1, Al"2) cot'Jracuo coorHorreEffro

Al.,).,.. !{lL{T'
R cilyqae crpyrr /(oJllnrlo llbrrroJlufl'r'Eorr coorHorxnrrruo f : const,.

ll 'ra6rr. 7 upuneAeru,r l)Tr.r 3raqcuun LLr,rllui.(Jrrr BCex paccr{oTperrHr,rx HaMr{ cJry-
rracl, nlloMc oJryrln, ncrrr,rlrnn 3287, r'Ie, r(an yxaaaHo n $ 4, [pe/lcraBJrer{}ic

-/ oc lrr Ab, 
,,,',t,pr,'o/tHoi llo u(1ex cJryuarx 41,./l ecrrr n 14Jr\leHrrerca, 1'o1"',

ilocl{oJlr;r{o Me}Iblrte, uerr AL,r,if . Ol\rtano xapanTepHo, rrTo o6e aTrr BeJrr{qrrHr,r,

LXDI?"n L,?urnllu, tt 6o;tr,utltuorlle cJryrraeR y6r,ruarorc Hoi\{epoilr 6anr,ueponcroii
Jlrrilrru (oco6exuo u cilyyae 3280), nporlro rlcrrrrrrrrrrr.{ Ha nuu6e 3287, r4e
a1.,.-; = oorrsl, ttpau't'Ituccl{u /\JrrI Bcox rlrHuri (4arrnrrc grrx H., }reHaAe}r{rrbr).

l)to ylretl,rnoru4e Molrrrr() ,racirr{(rrlo ornec'r'r4 Ba orrer Hel\oAepx{ert (ruoreronoii
alacru crlenrpa,'ral( I(aH lUIfl lrcilbrrrxu 3287 roAo6flDrri atlrfexr rorxe na6nro-

l{aororr, lro r} cpaBrrr,rrcJrr;Ho MaJroi.i cretreHrl. lloor:ouy, RopoETrro, yilrer{bme-
r,rr,re Al,/1. o lroMepoM ecrr) pearrLur,rfi ar[{exr.

ltpyroit 6a;rr,ncpolcnuii llenpcmerrr, rrllr{no4arqni.i H or'r.rrr,HoNly ocla6ne-
.rtlrro r{rrrerrc}4nrrocrr,I DM}Iccul.r ll urrlcrurrx lIJIerrax (uaupulrep Hornlrartonur,rii
4eltpeucur) Mo;{{cr rrpurrec,Tl rt ror\[y, rrro D]\[],Icc14H B AaJronr{x r(pbrJrbflx B},rc-

lulrlx aIJleIroB rr y"urrpa(r,ro:rcronoi;i qacrrl cleHTpa y)fie r.racroJrrrrto cla6a, qro
He rrporrcqa'J'r;rnaercfl rra rrJrAcrlrHRax rrpr.r rropMaJIr,Hoii BrilAcpx{ne AJrtr r(p6rJrr,e}r

lr.rrtui,i 11 ll Ir /r, u M o i.i .rtc'ru cflenrpa. B cuyuae crpyrr aro npr4ueAer n lrco-
oArrrraxolrorlry rra/Ierrr1rc rroc6yxTlerrnE pauJrrqrrbrx yporucii r] crpye c pao-
orotrlrrrer\[ or r],qpa Rcflbrrflrtl{ (rur,l upunarr{ DTy }]cJrr{qurry nocro;urrroit B/{oJrb

crpyu), lr r'rr,r 6y71elr t[urtcupona'r'b rrper{pauterrr,re oBerreHrlrr ]l rrprrute 11.,n u,un

.i [,, tr lrtltt'r'o c1'pyl.r, r'/\(t uri(]l)()c'il, NI(tur,rr(), rloxr /rt"rr1 1l4i]unr\ (r.rrt)]Iolr T{", IIrJ,
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rlcHI'Im c BoACrpoAoM srra.Ielll'rfl Llull" am [rtL]tsrlrLr reJrr,rfl D, n ycax 3280. B ro
lr{e Bperffl STII SIraaIeHr{,rIAJrrr raKororfi]fieJlotoaroMa, Itart Ca, rre ra1 ctrJlbrro
ol'Jll,rqarorcfl or: sna.reHlrfi Al,/1" Aila BoAopoAa; Bo Bcrrr{oM cryrrae, o}rr{ rre Merrb-
IIrc, qeM y Br,rcur{x uJreHoB 6a;nr,ueponcltofi cepuu. B runuu D, ua uuacTr{HKe
3280 ruu ue ua6nro4aeM ycoB, rroAo6rrux BoAopoAr{r,rr[, ]r caMa er\,rr{ccrdfl B rrApe
JrrlHr{r1 saMerHrl cra6ee no40poguoft. lJclu Aa}Kc ycbl r{ ecrr, B JruHav D, ro
Lrx flpr(ocrrr ACrJrlxIIa 6r,1 6r,rrr, uo xpaftnefi lrepe r rrflTb pa3 cna6ee, neM Arrr
Jrr{nr4ii BoAopo,qa (upuruepno B orHortrenr4vr odvilrrfl }I/He), ran sro ewuccug
ycon 6yper: lIpar(ruqecHl{ Irorepflrra r{a flpnou rpoue rroAJro}Hnr.r. lloaronry
oqerrb BepoflTno, qro Jrr.rHlru He noo6nle ue colocraBrn\rbr c Bo[opoAoM B Tar(UX

ycJroBrrflx u sHaseEue 
ol" 

ooo D, oruQcr.rrcfl roJrbrio n Ear{6oJree flpnoruy EApy

JII/I]JLT}I I{ HE I{M.EET ITI{I(AKOIO OTIIOItrEf{IIfl H YCAM B 3TI,IX JII{EI{flx, ecJII{ OHI,I BoB-
ITI4HAIOT.

rlto rxo Itacaercrr Ca*,'ro BAecb rroJlo)fieHrre r4Hoe, xorrr ero o6wr.we lrelrblre,

3B

N-r
HEIATII}IA

3282 Ha
H p̂
H

Y

lJo

I(

0, 991)
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qeM reJrr{rr, TaH KaK aMr{ccrrlo Ca* ur,r ua6nro4aelr ua {oue oqeub r.ny6oxlrx
u mrrponr.rx 'nr'anrfi. rrornoqeur{n H u K, r4e Kourpacr cytr{ecrBenuo yBenu-
rrrrBaercs (cnr. t3l). 'Iarrau o6paaoru, pagnuquro AI/1, nns nuuufi relua I),
rr Bogopola B ycax, BepoflrHo, rre cJreAyer lrpuAaBarb uora 6onr,moro {uau-
secfioro cMr,rcJra, oco6esuo ecilI4 yqecrr, rot $aHr, qTo, HalrpllMep, a 3287

aroro pasJrrlqtrrf rreT, a B pflAe ilpyrl{x RctrLrmen [3] tanoro pasJrrrql{fl raxx(e
ne ua6nrogaercn. B puAc cilyqaeB, Itoropbre 6y4yt paccMorpelrr,r n 4anlneii-
ruena (uanpuMep, BcrlrJtrIrtu 20 urcns 1959 r.u Ap.), ua6nrogaercfl oseub mr-
ponafl aNrrrccldrr rre rorlbr{o Do, uo lr },468G He II, Ha qro o6paqa.nocs tlurrMa-

Hr{c rar(ilne n [19].
O.Ieur, I{HTepecHo, qro cnopocru a* (pacurrrpeur{e I{Jrrr c}fiarrre ctpylr) oxa-

il61llarorcfl Toro H{e [oprrAr{a, rrro rr cpeAuue ua6nrogaeMr,re cxopocrl{ BblTflrrr-

BaHufl rr cor{pau{eHrrfl Bcrrrrrrtrex ua nuu6e corJlacuo [11]; ato ral{}xe roBopur
Il rroJlbSy rlpeAJralaer\toro o6r,.acneHl{fl luupoHux r(pbrJILeB B ycax ra nrr6po-
cax-BcrrErrrrnax, KaK al\{l{cclrt{ cpaRHrrreJrr,Ho xoJroAuofi crpyu c I'pa11lrerrroM

cnopocr:eft. flona rpy4rro co nceii oupegeJlerrHocrllo cnaBarb, lroqeMy y Ee-

r(oropbrx Bcrrbrrrren (narpuuep, 3287) rapruna ryp6yrelrrur,rx 4urarxeur.rfi 6nu-
txe x rla6rroAeHn.flM, rlerf [peAcranJrerrl4e o crpyflx, xorrr B flrecrl,t clryqaflx uB

ceNrr.r ero rrpeAcraBJlenue He roJl6r(o noEltypllpyer c trepBbrnr (gouunepoBcnoe

pacmr{perrr{c), uo u BaMerlro iryqurc ero (oco6enno 3282). O.rcnr, Boal\{o}r{Ho,
.r'ro 6oree r.rJrll Megee ytroprrAoqetrEoe cocroflr{ue EJrer(TpoNIarf{IrrHoro o?r(artrrr

rrJraarrbr Boere nefttpaxr,uor? Toqxrr, cotrpoBo?nAarorqeecfl ur,r6pocolr crpyft
ts lratrpaBJreHrrr{, rreptrerr/{I{nyJltrpnoIu cxaruro (clr, [1tl), ctarronrlrctl Ireyc-
Toirqnsbrrr r] r{BBecrrrrJfr uol,rent 1{ AIrrr}HeHLrrr cllJlr,}ro typ6yruaupyrorcrr, qro

trpr{uoAr{'r I{ rroflBJrenr4ro paolpeAeJrerrr{H, 6nuanoro n AorlrlJleponcrtorly. I{e-
cra6unr,nocrs cxarlrft Marrrr[Tr{},Ir\{ rIoJr.eM rrJIaaMbr - truJreur.Ie AoBoJrr,Ho o6r,rq-

l1oe, r{ ee rrofBJrelrl{e He AoJr}r{Ho 6br HaSaTEcfl HeecTecTBerlnr,rlr. Ecnr IrJraSMa

trpr{ aToNI paclaAaeTcrr Lra sJrerrerrTl,r cpar}HrrTeJrbllo ,YoJroA}rlre lI ill]oSparlHlre
(c renrueparypofi .'- 104 - 2,5.10 n oK), 

ABr{}nyqr{ecflxaorrlqecxr{ c paa,nllrI-

Hr,u\{rr cxopocrflrlrr{ /\pyl orr.rocr,rrcJrbHo Apyra, ro peayJrburpyroquii r(oHryp
6yger oueur, 6uuaori H AorrrrJrepoRcr{ol{y.

TaHuru o6paeol,r, npoBe[eu]rrJi,i ual,rlr a]raJrr{B rtoHrypoB r(I)$rJlr,eB ts ycax
lr ur,r6pocax rra Bcrrr,rrreH rroaBoJrrrer cAeJrarl cJleAyrotrIue oorroBrrhre tsbrBoAbr.

1. Pacuupeur{e aMrrccrrrl .B /{aJrerurx rtpsrJrr,flx ycoB r.r nr,r6pocax rrs ncrrbrtrren

ue lrolr(er 6r,rtr, ygouuerBopr4reJrrrno o6r,ncueuo IIIrapH-ar!{eHrou r{Jrrr pacrrpe-

AeJreHr{eM r.rtya e-oa}', xorrr B ,rApax crrJrrrurrx BoAopoArr},rx lwulrrfr. I[Irapx-
a$t[eHr r{o)r{er r{r'parb Ba\{erHyro poJrb.

2. Xoponree corJracr{e c ua6urogerrr4flrfr,r BcerAa Aaer AotrnJrepoBcxoe pac-
ilpeAeJreHlle aMrrccr4u, Eo Bo r\{Eorux cilyqaflx er{e rrysItree corJracrre c ua6rro-
AeHr{flMr{ [oryrlaerctr c lloMoqrrro [peAoTaBJle]rrrfl o pacmupeHrlu o1\rr.rcctrr{,

6uarogapx rpaAr{enry cnopoc'rr4 B cpaBrrrrreJrLHo xoJroAHofi crpye, o6paeonau-
uoii upu cxtarrrl{ I{JIr{ pacmupeur{u Bctrblrrrxr{. CHopocrlr ABr{x(eHr{rr raxrrx
ctpyft - 300 nalcen xopomo corJracyrorcrr c lrerrocpeAcrBeunbrMu ua6nro4e-
HIIflMI{ BCtrLIrrreI{ ga nuu6e.

3. B orgerbrrbrx cJlyqaflx r{ar{Jryqmee corracr4e c na6.trrogeunr{Nlrr /traer
pacrul{peHr{e r{B-Ba Mafipocxorrr{rrecKr{x HeyflopflAoareHEr,rx 4numenuii co cr{o-
pocrflMr onoJro 100 nalcen.
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4. Csesenue Muorrrx Meranruqecxux azrufi Moir{er Boarrzl{arr, Tar(?r(e B

o6nacru xporrroc$oprr, oHpymarcqeft (flApoD Bctrr,rmrtu r,rnrr o6Jracrr,, r{B Ko-
ropoft ncxoAr{T currbuo pac[upeunafl aMr{cclrf BoAopoAa.

5. flna BbrcryrroB-BCur,rrtrefi ua nlrlr6e Ha6nroAaercrr cJroxrHarr Haprrlrra
cparurrTeJrlr{o MeI(JIeHtroro ABIr?r{eHr{f BLIcTytra B rIeJroM r.r 6oree 6rrcrporo
RhrTrrrl{BaHr{fl o6racTu, coagaroqefi Intrpoftyro eMrrccr{rc. Hanorxenlre eMrlrccza
IIpI{ TaI{Ol{ l{IIOI:OrOTyUetrSaTOM ABI,IE{eI{UU IIeIIJIOXO [peACTaBJIfleTCfl AOrrIrJrc-
poBcRnM pactrpeAerrerrr{er{.

B aaxnroueune rrpr{rrocnM 6raroAapnocrr, Fl. }.I. Jluuopeuno Ba yqacruo
n o6pa6orxe ctrex'rporpaMM, a ranlne M. E. Orupr, Ba trpeAocraBJreHlre Har!{

Marepr{aJra no Ho-rlulbMat{.
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H P I,I M C H O ft A C T P O O I{ 3I4 !I }1 C I{ O fi O E C E P B A T O.P 14 I{
Tou XXVI, 1961 r.

IIOCJIEIOBATEJIT HOCTb BOSIOPAHIIfl JurHIrff pASJII4rlHblX
SJIEMEHTOB tsO BCTIbITIIT(E

H. II . Cmena,uart

tr{ccre,iloraracb ttocJreAoBarcJr],Hocrr, tsoBroparrult ;rurrr,rft paurlrqullx l]JreMcrrloB tso

BctrbrmRe. Hafi,Aefio, sTo MaHcr.rMyM ctsoqerrrlrr BctrbrlrrRtr B JruHr.rfx peAr{fix BeMeJIL rracrytraet
Ha llccHoJrr,Ilo Mr{IIyT troBA}ree (ontxro 5 *rurr,) MaHCI{MyMa ts JrrrHrl.Ex Tal(r{xMeraJIJroIr, I(afi
M9, Ire, Al. Sror a{{er<r Mo}r{Ho o6r,-scunlr re}r, qro rlaryqeflr,re BcrrBrrrrxr{, EaxoArr-
Iqeficn n BepxEux cJrorrx xpoMoctpeprr, l\oxoAr,rr 4o urxrxeii xporrlocr[cpr,r, TAe B ocrlollrroM

, hokailuBoBaHLr pc1xr.re BCrrJrr,I, c rrer{oroprlrr{ BarraBllhnlarrr,reM.

THE SEQUENCII Ol' APPEARANCII Or LINIIS OI' DIFI,'EIIENT ITI,EMENTS
IN I'LARES, by /y'. N. Stepu.nEan.-The soquence of appearancc of lines of different
olcments in llares is studied. It is fourid that the brrglitncss maximum of flares in lines
o{ rare-earths appears a ferv minutes later (about 5 mirrutes) tlratr the maximum in
lines oI such metals as Mg, Irc, Al. This effect cal bc explained by the ernission oI a
flare in the upper chromospheric layers reaching with sorne rctardation the lowcr chro-
mosphere, where the rare-earths are mainly localized.

Halrr r{ByrraJrrrcb clexTpor.par\{Mlir Bcrrbrrtrefi, cHrrrr,re Ha crrenTporpa+e
Bamennoro coJrHeqrroro reJrecnorra (ECT) c aureJre, troauonflrcrqeM [oJryrrurb
otrer{rp or 3100 Ao 6700 A o4nonpeueuHo Ha oAEoft trJracrrruxe c Arrcrepcueft

Our, t. I{puraa l .rrrrruu Ilo,rpxocTn
tIo

Bollrirrrnrr 17.VIII 1959 r.
clrnuxau A(DP

11

ZA 7hJ0'



or {. Ao 0,5 Llatu uprr Dr(crro3lrqru 0,5-1 cex. Ouucaune sroto clenrporpa{a

AaEo B 11l.

,{un o6pa6o:rrur or6upaJrl{Cr, CleRTpr,r BCtrETITIeK 6eS ea}reTultx Tlnuxteuuft

B Itaprl{HHofi ulocnoctl{ I{ tro nyrly 3peHufl' KorAa Mo)r{Eo 6r'rno rapauurpo-

larrr, sro Ha IIpor.E?ileIII{I{ Bcelo paBBtrTI{g BCIIsIIIIHI{ {Ororpa$lrpyeTgfl CIIeRTp

oAHOr.O r4 TOIO Xre y3JIa, EaxoA.frrqelocrl B oAHoM L{ecTe Ha IloBepxHocTuconnqa-

Brrno oro6pauo ,qBe cepr{Il crrenTpoR lln nclumen 17 aBrvcra {959 r' I{

11 ortn6pn 1960 r.
Bcusruna 17 anrycra 1959 r. HarlaIacbBTh t2* u KoHtIl{JIaOb B 7h30m IIo

MrrpoBoMy BpeMetlII. Balr ee 21-. Ifa $nr. 1[plIBeAeIIa HptrBafl IIsl\leHeIII[q

r{Hrerrcr{B}rocrr.r Rcrrbrmnlr r Ho rro cgr{MfiaM C AOP (clluer'ra) . I'pa$lln naar

az I2l. Mouenrr,r iloflyrreEr{fl crreKTpofpaMM IIa BCT orue'leHhl IIa rpa{lrxe

Kpy?r{Ka}ru, Bcct:o 6uno o6pa6orauo qcTLIpe IIJIaCTI4HIttr' OXBaTbIBaIOqUe

,orupouo 5 ruun. H corxalenr{ro, BCe CUeHTphI OTHOCflTCfl K III{CXO[flqefr BeTBE

pasBtrrr{fl RCtrrilrur{rr. I-Ia xarx4Oli n3 rrerslpex IIJIaCTI{I1oI( 6lrno o6pa6oTaflo

uo 37 Jrfr:rltlfi, r{3 noTopbrx ilIecTr, [pr{HaAJIemaT peAI(IIM seMJIflM' 22 - Fe,

4 _ Mg, 2 -Btr*, I - si, 2 - Al. BCe Drtr JIIIHIII{ cBer.Erctl Bo BCtr},ImKs.

ltporrre roro, AJIfii l(ol{rpoJlfl o6pa6orHlr 6srno uayepeEo oHoJIo 20 nlrnuii, ue

Mer{groq,r{xcfi Bo Borrr,rrtrKe tro cpaBgerrr{rc c HeBo3l\lyrqeglroii rfotocSepofi.

Bllayanr,no B c[enTpe B0trbrrtrnu, HpOMe ruecTl{ IIsMepeHIIbIX' BtrAHO eq,e ItrecTb

nururfi pe[fiI{x 3e]\[eJIL. Ho orrU EaxoAflTCfl s 6ilueHux I(pLIJIbfX JIIIHI{ft H lr K'
cuJrE,rro BaJIuTI,Ix aUrtCCUefi BctrbIIIIIt[, TaIt aITo raX O6pa6OtHa ggBOBMO]I{Ha'

flJIn ncex lurrufi 6r,rllr nocrpoefiEl l{o}Irypr,I BO BCII},IIIINe U B SeBosN{yu,eH-

goft o6nacrll, 6rrasno oT Bcrrblm16. trTA IreBOsl\(yqeHI{LIX HOIITypoB A,JIS l{a111-

AOit 1rg11r,rg, [ocrpoerrgr,rx ilo qeTblpe]\{ IIJIaCTI{IIHal\{' IIaxoAI',IJICtI OAIIII CpeA1ruft'

Sarerr Bce r{oHTyprr (ogun rleBosr\{yu,e}firsrri lr uetr,rpe B0BMyIqeEHLIX) HaEocI4-

Jrr{cr, Ha o4r.ru rpadlux' HaH 3To rloltaBa}ro ua {lrr' 2' flnorqaAr" orpaH[seEHaf

BOBMyrqelruDII\{ I{ IIeBo[]MyqeHIII;IM I(OIITypal{I',I' I{SMeptIJItrcb II CqIITaJIaCb afiBII-

sareurHofi rrurpunor,i 31\[r{ccr4r{ BCfr];ruHII (i4l). Touuocrl o[peAeJIeFiusw - 70

w 200/o tr(Jlfl cuJrlr{brx ]( cJla6brx Jrr{rlr{ft coorBercrBeH}Io'

Peaynr,rarr,r o6pa6outra [peAcraBJleHr'r rpa{I{qecKr{ Ha {ur' 3' llo oou

a6cqlrcc orJlo,{el:Io BpeMfl Ha6rloAeHrfl, a ro ocl{ opArrHa' lg 
fi' 

'r' e' rora-

pu$n oruomerLilfl W B MoMelrr Ha6nroAeuurr r\ W B rlepBr'rfi I{oMeHr'

flo.rrrl Bce Jrnur{r{ Fe (Hpoue oAr.roft, oqelrb cua6oil) rr JITTHL{r{ Mg u AI gauu

oqeHr' 6tlraxue r(pr{Br;re. Ha rpa$nre trpl{BoAl{rcf cpeAHflfl AJIfl EI'IX' Beptu-

KaJrr,Hr;rMrr rrepToqnaMr4 OTN{erreE paa6poc TorIeH AJITI Ha}I{AOIO MoMetrTa na6nro-

Aenr,rfl.
Orgensuo Eauecenbr JrllHr{rr peAntrx ilellleJrb' Ba* u Si'

B rex cJryqairx, norAa R trOCJreAHI,Iit tr,touenr na6uroEegufl lrlt}Jtttt IIe [oHa-

ljr,rBaJla DMncct4rl 1I, cJteAoBar"ruoo, lB fo 
: 

- 
oc' Ha lpa{uxe or rperbcro

MOMeIITa K qeTBepToMy IrpoBeAer{a uyrrnrrlpuafl JITTEI'I',I'

I{aH oup,uo u.a rpa{una, rroBeAe}rr4e nunnii peAItI{X seMeJIb orJll{qaercfl oT

troBeAenr{rr nran.aii Apyrux r{eraJlJro}l (Fe, Mg, Al) '

flnrr, r,re ruecTrr nnnnfi peAru{x 3eMeJIb AOCTLITaI0T Maltcl{r{yMa flpl(ocTl{

B Uepr{oA Ea6ilIoAeEUn I{ MUEyT Ea rIflTb IIosAIIee MaI(CIIMyMa B Hr. Jhluulr

Fc, Mg, Al ilofiaBLrBarot ueupepr'rnur'rii c[aA flpriocrll '
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Taxoft H{e lleayJrbrar roJryqen AJIfi Botrbrrxnu 11 oxrs6pr 1960 r. upn o6-
pa6orHe rrflTr{ rrJlacrrruor{, cEtrrlrx B Teqenr4e 8uun., trptrqeM trepBafl rrJracrrrH-

fia cHfrTa Ao Mancr4rvryMa Bcrrbrml(rr B Jlulrr{flx Bo[opoAa I{ }IeTaJIJIoB.Peaynl-
rarr,r o6pa6orr(r{ AJrfl HecnoJrbr{r{x nusuir [peAcraBJIeHbI rla {ur.4.

It aganorn.IgoMy BLrBoAy o Batrag[r'rBaHr4rl MaI{cI,INIyMa cBeqeHr{.g BctrBrrrrn}r

B Jrr{Hr{flx peAr(r1x SeMeJr}, IIo cpaBr{eHr{ro c Jrr.r}rrrfr]\r[ ]r[eTaJrJIoB ]\rbr lrpr{rxJru erqe
paubme, Lrayss.fl trJlacrr,rHnr{? Ha Horopr,rx 6nrno cunro trocJreAoBareJrr,floe paa-
BI{Trre BcrrbrrrrHr{ B Jrl{Hr{flx Ca*, H rI peAHI{x BeMeJI},. Ho, uocttonbr(y re rrJla-

cruultr{ 6nrnu onnrr,r c pemernofi, a }re c a[reJle, HeJrr3fi 6rrro ocyqecrBr{Tb
rroJrrryrc oArloBpeMer{uocrr, r[otorpa$uponaul{fl Bcex nr,rrlufi. ft rouy x(e cpaB-

Eerrr{e c JrrrErr.Ervrrr FI u I{ Ca+ ra Ho lr{o?fier tr{aro trro Aarr,, TaK HaH Bclrbrrnxa
B STIIX JIIIHI{fl}; OtrTIIIIECITI1I IIJIOTHAfl T,I 6OTTEE PAtrHEE AOCTI{E(EHIIE ]\IAHCI,IMYT{A

cBeqeHufl Mo?r{or trporlcxoAr{Tb r{B-Ba yBeJrllqeur{.fl ca]lrotrol'Jroqesug. B [ocJreA-
HeM )ne cilyqare {ororpa{upoBaJrocb 6orruoe HoruqecTBo MeTailJr[qecHux
Jruultii, B ToM rrtr{cJle tt cra6rrx, AJrrI noropr,Ix caMotrorJlolqeulrle rrrpaer r\raJrylo

poJr6.

[tpolre roro, [pocMarpr,rBarr cneHTpLI Bcflbrmen, floryqeHHbre na ECT,
Mr,I trpr{trrJrr{ n BbrBOAy, cTO peArtue BeI\{JIII fprle cBerrrTcfl B Tex B0trbrmr{ax,
r4e y Ho Hpr;rJrr;fl r[enbrrrc, n cra6ee ra]\{, r4e npErJIr'fl 6onr,ruue. ftax upanuro,
rurrpontre Kpr,rJrrfl y Ho 6r,rnaror n nepnrrii Mor{cHr paBBrIrI,rfl Bctrbrmnr{, a Ba-

TeI\{ OHrr yrfel{bruarorcfl.
flo4o6uyro xaprnrry 3arraaAr;rBarrl{r{ rlar{cr{MyMa cBerleHr{tr R peArrr{x BeM-

Jrflx, tro-BIrArIM.oMy, rroffiHo o6rncuuft, Ter\{, qro JIr{HrrI{ peAItI,Ix BeMeJrL, ctse-

Tflrlr,tec.fl Bo BrSublrrrl{e, trprrHaAire}r{ar He cauoli Bcrl},rruHe, a Hr{x{Hr{M cJloflru

xpouocrfeprr, ]r[e, Bepoflrlro, JroHaJII,IBoBaIrbr peAItI,Ie Ber{JrrI 13, 41. Boa6yxr-

Aarorqee r{BJlyuerrue or BcTIrIITIHI{, HaxoAtlrqeftcg s 6onee rr,rcoxr{x cJIoflx
xpouocQepr,r, l(oxoAr{T Ao HrIE{Hr.{x cJroeB c }Ier(oropr,rM Balraa4r,rBarrtrreu, ecJr{
oflTr,rsecHarr roJrrqa xpouocc[epr,I AJIfr groro flBilyqeHufl BeJII{Ka.

flpunoury 6raro4apnoctr, A. B. Ceneprromy Ba qeHHyro Ar{cxyccrrrc,
a ranlr{e tr. I4,. IftauopeuHo Ba Iror{olqb n o6pa6orxe.

15 acrta6pr {9(i0 r.

.Ilnreparypa

1. A. H. Cene,prrnrii, H. B. Cremeuxo, B. JI. XoxrroBa. Acrp. x.,',)7,
Ne 1, 23, 19{10.

M. Ornpr, H.U. CterneHno. I{an.ftpr,rrr.rctoftacrpo![1ra.o6c.,25,L34, 1961 .

H. II. CreSatroBr.rrr. I{an. Hpr,rucroft acrpo{lre. o6c,, 17, tgl, 1957.
H. FI. C r e rr a r s s. tr{3s. f(pr,rrrtcxofi actpo([za, o6c.,22,56, 1960.
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Al{/\AILM1411 IIAY}iCCCP

I{ I} BEC TI4 fi }TP bI MCI{Ofi ACTP OOI4B'IltE OI{O fr OBCDP R A'I'OP U tr{

Tou XXVI, l96t r.

XAPAITTEPHbIE OCOEEHHOCTII IOHTTOIT CTPYHTYPbI
xPoMocoEPbI B JTI4HI4II Kr* Ca rI

lI . tI. Qa,m

14ayuarorcx trpo4oJrlntlreJrr,Eocrb )Hr{3Hr1 r{ ABI{E(eflr{e ,rprrrx ysoJlr(ou xpolloclfe1)bl ]l]r(J

ax.rungot o6lacur. Vcrauonueno, rrro cpeArrr{E trpoAonmlrrenbrroorb ,r(rr3Hlr yBeJIRoB c paB-

McpaMlr ( 1",5 Melrbme 10 rr.ruu., nx B3arrMrroe [epeMerqeHlre fipolrcxoAlrr co cpeprreii cxopo-

cr:rro 116 !28 ulcen.
Oqegen Rgxnsit trpeAeJr alexrponnoii TcMrreparypH /{nE yBeJIr(oD no (pnoxxync u nue

axrr.rsfloii o6racr[. B antunuofi o6.nac'ur Tr:5lOA o, a B]Ie ec 7, =4600o.

CIIARACTERISTIC }'EATUR]IS OT TI]E IIINE STITUCTUITE OF TI.ID CHIIO.
MOSPHERE iN TI-IE K2r, Ca II LINE, by 7'. T.T'sap,- The life-time and motrorr
of bright chromospheric knots outside tha active region are studied, It is found that
the mean life-time of knots with sizes < 1'.5 does no[ exceed t0 rninutes and thr:ir mutual
rrrotion has a mean velocity of 116 -1- 28 m/sec.

The lower limit of electron temperaturc of knots in llocculi atrd outside tho activc
region is esl,imated. In the active rcgion ?o = 5100", orrt'sido it 7'":4600"'

ToRnas CTpyltrypa xpoMoc(bepr,l IIo cileHTpoteJII{oIpar{MaM I{tsyrIaJIaoL,

ri pa6orax t1-3]. Anroparun arrrx pa6or ycraHoBJIelro, arro rlptr xopomrrx I'I3o-

6paxenuax rr Bbrcoxoii paBpelrarcrqeit cllJre clenrporeiluorpa{ta (< 1')
narrbr{r{eBLre OrroltltyJrbr troltaar,rBalor rpariyJrflpr'rylo crpynrypy. B [3] r'anxre

IIOKaBauO, IITO CpeAI-IflrI UpOAOJI]I{I4TeJILHOCTb ]I{}I3III{ I\ioJII(I{X yBenHOts C pa3-

MepaMr{ 7000 nat, paBIIa 5 utlu. O4uamo 11o HacTo.flutrer.o Bpc]rellu rrotITII He llpo-
luo/{LIJrr{ct, t[orolterpnuecKL{e r{cCJIeAoBaHl{E gJreI\IeIlToR Tonnofi cTpyltTypb],

oTcyTcTByroT TanE(e Aarrr.rlle O I,rx ABl.lErorrr{flX BHe altTlrllHoili o6.[acru, He Bbr-

,rcHella BBarINroCIlflBL ySeJrr{oB B aItTrlBHOi{ o6ltacru u BIle eo. EeB BIJEcITeHTIfI

:)rr{x AeTa.TIeii rpyguo cyAl{r!, o {uBI,I.IecIttIx It})or\eccax, upol{cxoAtll{I'Ix B arl4x

o6nacrsx,
Hacronrqal pa6ora ,rtsirrrercl upol\oJrlneur{eN{ crlenrpolerrlorpad)ItqecHolto

14ccJreAoBaHI,IrI ocO6eHIIOcrei,i ToHItoii c'rpyntypbI xpotrtocSepr,r n JII{IIlI.flX H
ll I( Ca II I4]. OcrrosHlre BLTBoALT [4] suoAlrcrr It cJleAyrcIr{erIy: yBe.]rIt}I' flll
r{oropbrx o6paaotau (tuonnyr, pacrroJroxerr}Iblii B o6lacTu coJllrequbrx rltlrelr'
uMeroT cpeArll{e paBNIepLI 3-4" , upoAoJI}I{IITeJIbIIocTb [(I{3HI1 1.1' r,r cpe4nroro

cr{opocrb trepeMerqegr{fl /-(pyt' orrrocltrcJr},Ho Apyra 100 ,-l: 30 ulcen. btttro
ranlr{e ycTarIoBJIeIIor {To B orAeJrbublx yqacrnax SloxHyla lpytrusr yBeJII{oR

o6.naJlarot MeHbrneit ilpoAoJrlrurr0Jrl;rroc,'rLro )r{r,rBI{I{ tro cpaB]re]Irrro c ApyrE]IlI
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Our. 1. Cnentporollrorpar{rra n Jrrrrrr'[r I(zsz, rronaBrirBarol]darr
rolr{yro crpyfirypy xpoMoc{eprn. l\{aclrra6: I .n.u,:4",5

yrracrnarlu, rrro )'I{aabrBaer Ha paBJrtrqHyIo axrr{Brrocrr, {nonryra B paaEhrx
ero qacrgx.

B uacroarqcir orau,e lrayqaercr xapar(rep roHr{oft crpyxTypbr xpoMocsepbr
B JItrI{r{I{ Kr* Ca r[I nne ar{TrrBHoii o6nacrn. Br,ulr r{crroJrr,BoBaHbr ctrexTpore-
nuorpaMl\,Ibr, rroJryrreHrrr,re 30 Mapra 1959 r., 16 n 28 ailpeJrrr 1960 r.

1. Tlayuenue cnenTporeJrrrorpaMr\{ [or{aaaJro, cro Bcfl rroBepxrocrr Connqa
IloltpblTa rrpHrrlrrr yseJrr{aMr,r pasJr'r,lqHbrx pa3nrepoB, noropr,re paSAeJIeEr,r TeM-
rlbrMr{ rrpoMeffiyrriaMr,r (Sur. 1).

Itax u n pa6ote Ul], urr rroAcqr,rraJrrr rracrory BcrpeqaeMocrtr yaeJrnoB paa-
HLIX paBN{epOB no CneHTporeJII{Orpa}rI\{aM, [oJIyqeIIrIbIM IIpE Xopoml{x I{3o-
6paxeHuax. Ha r!nr. 2 uo ocr,r a6cqncc orJroErer{br paB^,{epr{ yaeJrr{oB B cenyr.r-

Aax AylI{, a rro oclrr opAr4rrar - ux qucJro. ,(;ra cpauneHr{f r,ra DToii x{e Srrrrype
[IyHKTI4pllofi JI!II{rIei.i [plrBeAer{a rar{arr }r{e BaBrrcr.r}focrr] AJrrr y3eJrHoB no $lox-
nyte. rlto6br llcx,rllorrtrr-rb BJrr{flIrue I{aqecrBa uBo6pa}fier'u1ft, atlt Hpr{BLre [o-
crpoelrbr rro lrarepr{aJry? rroJryaregrroN,ry na o4rlor,1 r,r ror,:i xre crrexTporeJlllorpalr-
tue. Itart BrrAlIo, B IIeBoBNryilIerrnoii xpo,rrocr[epe nan6onee qacro Bcrpeqarorc.s
yBcJrnI{ paar\reparrtl 2--3" , a Bo d)Jronnyrre 3-4" .

Cpanrleulrr crlenrporeJrrrorpaN{rr, troJryrrenrrDrx c r{rrrepBaJloM B 10 lrur.r.,
loItaSaJII,I, STO He,[b3fl npOr.{BBeCTII OTO}I{AeCTl]JrCIrrIe ySeJIItOB C pa3Mepar'rur

< 1",5 Ira o6eux.cflenrporcJrr,rorpar{Max, 3ro ynaar,rraer Ha ro, aITo cpeA}rfirr
IIpoAoJrE(r{TeJIE}rocT1,, }flr,r3Hrr eT?rx ySeJrItoB BHe aHTr{BHOii O6racrra I{eHbrrre

t0 uuu. llocuciluec xopomo cor,ilacyercfl c peayJrbralrar{fl Ae flrepa [3]. Ta-
HuM o6pa3or.r, corocraBJrenr,re DJrcil{cHroR ronHori crpynrypr,r no drronnyne r,r

Brre ero, flo-Blrlurvror{y, yrtaaliBaer lra ro, rrro r]o drnonxy;re r{r{eercfi 6our,uree
qr,rcJro 6onee rtpy[Hr,rx ],r AoJrr,trIe mrl]lyqux aJrer{elrToB.

2. fila o[peAoJrerrr{rr Arrcrepc}ru nprtocreii yBe.Trr{oB 6nrra upooeAena ux
rlororrrcrpran. Paanrep [(eJrr.r rrr,rnpo$otorrerpa ilpr,r r,ral,repeurrflx 6r,rJr BbI6paH

0,8 y0",8, r. e. iJrrarrureJrblro rreHbruc rrJrorrlaAr{ }rau6oJree MeJrltrrx yBeJIr(oB.

Tar,l Hart orrrr,rarecnarr rrJroTrrocrb B r{eBolr\ryu{e}rrrofi xpol{ocdrepe BeJrI,IRa

(t, ,.- 103) , a no drnortrtytre B arTr{suorio6.racrlr xorrr r{ Nrerlbme (nc;re4ctnr.re
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troBbrrrreHurr eJreHTpoEHOft reuueparyprr), uo arol.o 7I(e tropflAfia' TO MO'I(EO

cqtrTaTb, rITO IIBnyTIeHI{e, BLIXoAtrIqee I{B yBeJIra, tll,llfleT}fl ero co6crBengrrirr

rlaryqeHuei{. floarouy orHoltreHtre flpl{ocrr yBeJrHa i, x apnocrtr EeBoBMy-

qesuofi xpouoc{epr,r io, t. e. Beilrlqnna

({)

6y4er xapakreptrsoBarl aprtocrb caMoro o6lexta'

,ly
lg

il
t0

JO

ZO

,t0040ZO

Peay.nr,,ratr,r IIsIIepeEIIiI oTIIOCI{TeJILIIBIX tlpnocTeit Alrrl yBenI(oB BEe aK-

rr,rBgoft o6nagrtr IIpI{BeAeEbI n ra6.rr. 1, a A,TI;I yBeJII(oB Bo Sno16yne -
s ra6;r,.2.

@ur. 2, 3asrtcr'IMocrr rrerfiAy rlac-

roroft ncrpcuaeMocrlr yseJrr{oB rr rrx
pasMcpaMrr B cel(yrrAax l(yru

Onr. 3. Sanucrlroctr, oruoctrTeJlr,Hr,rx

npnocreii y3errton ot ttx nnonla4eii r
I(BaApaTrrr,rx AyroBr,Ix cenyIIAax BEe

axrrsuoft o6uacrr

.t" I
tl. t
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oa
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a- i,?., '.
o lt'. t;

,'. it '

0 z0 40 60 80 /00- s
@nr. 4. Sarucunoctr oruocr{reJrbnllx fipr(ocreft y3eJrRoB

or Irx trJroqagefi n rna4paruBrx AyroBbrx cer{yuAax Ro

([,roxnyle

B neproft crpoHe AaEo paccro.frHrle yBeJrnOB Or IIeIIrpa AI,ICI{a P : sin 0,

a BO BCeX o(]TaJILHLIX - OTHOCI{TeJILHbIe ApROCTI'I L

lla arux ra611aq BI,IIHS, qTo KaI( BO {;1oltfiy1e, TaK II BHe e1o Ha61loAaercfl

Buasr4reJll11afl Al{clepcl{.fl OTEOCIITSJI6H6IX fpItOCTeft yBeJIItoB. 3rO, uO-nu4u-

MOMy, CB.sSarro c pasnl{ql/IeM EJIeKTporrHoft TeMlepaTypbr'
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Ornocntear,gbrc flpxocrtr yaeanou /
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IIa cfur:. 3 rrpr'rncqcua rpaiblrrlccnarr Bal]r{cirrroorb orrrocrrro,rrrrrrrJx flprro-
creii 5r3sJI11sll BH.e aItrI,IIJHoii o6Jracrr,r or rrr nnorrla4cii. Tartan lr{c 3aBr{crrrrocrr,

AJIfl ytseJIItoB Bo dtfloltli)rJlc Ilp[BeAcrra rra (rur. 4. I4a arflx rpa$lrrton BrrArro,
qro Har{ Brre arirr,rBrroir o6nacrn, T&t{ 1{ Bo {roriHyre cyqecrRyer ora6arr 3a-
Btrcr,mrocrb IrelH/Iy flllHocTrrro rr rrJrotr\aAbro sTIlx o6r,eHron. 13 cpeAnelr c )rnc-
JrIr{eIiI,Icr\{ rIJIouIaArI yBeruqr,rBaercrr rr t{\ .flllriocrb. C;Ie45rg1 oTr,rerrrr]r, rrro

Ar4crlepcrrfl npnocteii r anrrlulroi,i o6.uacru BrrarrrrreJrrrno Brrlrrc.
flpeTlcraurnet ncnoropr,rii ITIITCIIec orrpc11c.rreHr,re aJrcr{rporrr{or-r rexnre-

paTypl{ 7. n paerncnrJx )/BCJrnax.
Itan rrortaeaJr 3. P. Mycrcrr, Ill, 6], ocr{oBrrrrrr rrcxarrr.rBrroM, olpelcJraro-

I.qI{lI llBJrytIclllre Iir-lltnlrlr n xportoc{0pe, rrRJrrrercrl aJrLrr{Tpourrur:i yAap.
tr4cuotrr,eyeu r\Iero4 rr c[oprryru pa6orl,r [5] rr or(euuN{ BeJrrrqr.rHy erenrponuorl
TeMIIcparypbl, HC06xoAIItIyIo IIJTtI co3/Iarrlrlfl ua6rroTlaelrol'o rrBJryqoHufl B y3eJr-
rtax.

th.rc,no noa6yxlgarolg,rx croJrnrronerrr,iii l\,r,1,, panrro

A,il, : If, (ca lt)nua,,l#)''" ? * H) r-W , (2)

rpe I/r(Ca II) - 
qucro arolroB Ca II n ocHoBuol\{ cocroflrrr.rr,r; 6n - cpeAuee

eS$eHrunuoe ceqeuue 4tn noa6yrxAaroqr4x croJrnHoBeHtrft; vr, - 
qacrora;

7, - auexrpourrafl Ter{[eparypa noa6ym4enrla.
9lrc.no u3.flytlnrculrx KBa]IT6B

N2*1:\\r.ffar. (3)

B cocronulrr{ paBnoBecr{r rrr.rcflo nos6yrxgarotr+rx croJrnuoneuraft 1y'rc],
paBrro qr.rcJry r.r3ryrraroqr{x flBarrroB ff, * r.

BrFrracnenruile rro $opuyne (2) oenraulrurr l/rc]2 rrpr{BeAeHrr s ra6n. 3.
Ta6rnqa 3

".CT ".cTleTe

4500"
5000
5500
6000

11,18.19r,;
2/r,55 . l01B

45 ,7l.1gts
77 ,62. 1016

L2 ,02 . L)L?

L7,3B.1grt
23,99 . 101?

6500
7000
7500

B uepnonr cto;r6qe AaHr{ Buaqerrrrrr D.{enrporruorl reNrrreparyprr 1,,, no nro-
porl - B]rarrerrrre ffr"jr.

F(ax r,r n [5], Bbrru,rc.rcHr,rfl nlrogoAr,rJrr.rcr, AJrrr 1/r (Ca II) : 2.19 ro.

n" : 5.10t1' o1e : l1-LG cJL2.

FlurHnl'rii [pe/{eJr ]leJrrrrrr{rrbl N, *, ,. Nro}r{Ho orlcHr,rrb r.re ua6rro4enuii.
Ecnr,r r, - ocrarorr,arl urrrcHclrBrrocrt l(-rr,rnun B yBeJrnc, a l,r' _ ocra-

TOrrHafl r,.rHTer{crrBrrocrt u roii }r{e Jrr,rHtrrr AJrfl HeBo3l\,ryrlennoii xpolroc{epr,r,
ro [or. (1)l

I 0,164

iv: Io I
-0,16A

+0,164

rxdx u io: lO \ rx'dX,
,)

-0,164

(r)
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rAe 10 rrHTerrcllBHocrb Henpepblltllol'o cneltrpa qeHrpa AIICHa ColHqa. flpe-

/Iejrbr trHrerprrpoBarrrrr{ s (1r) onpelc.rlrllorc-fl IIIIpII}Iol:i Bropoll uIeJIII crreHr-

IloreJlrlolpa$a, Horopar{ rlpll Ha6IIoAeIIlIax 6bl;ra nr,r6pana paBuoli 0,32 A.

V.Ir'rri,rnafl Bcc cItaBaIrIIoe, ro.lryqllll IUIfl '111gg.[ Iy',*,

Nr*r)N'2n1: *rra r'7,cllv. (5)

Octato.rsr,te r,IHreHcr,IBHocrr,r 6rrnlt 83flTLI ua pa6orrr [7 I' Peayllrarbl BbI-

.llroileHlltlt npIrBeAelILr s ra6n.4. B uepaux Tpex ctor6qax AaHLr BHarreEutt P;

I t Nr-rAJrfl yBeJIItOB BlIe aHTI,IBuori o6-'raCtutts 4,5,6-U Cron6uax ATII Be-

Jrtrarrrlrbr AJIrr yBeJII{oB Bo (trfioltxyle. 1 [ I' - cpeAHlIe cooTBeTcTBeHHo AaHHrITI

ta6r. L u 2.

Cpanulrnaa ra6n,3 n 4, lr'lqlru? alTopaBellctao 1y'r1], : Nr-rco6rrcAaerc'[

Ta6;rlz.qa /1

N2-l

+ 0,16
r
\

-0,16

0,20
0, zr0

I ,57
l,[i6

0 ,30
0 ,ltlt

2, 
'39

J, Jo
13 ,219 1.616

11r,26.1014

21r,83.l016
30,58.1010

ll.ilfl y3e.rllioB BIIe aHTllllHoit o5JIaorII rIpII 'l'"=:11$gg" 
' 

a Bo (llonttyle - 
llllll

T,: 5loo".
c;regyer Bal,reTrrTb, atTO rIOJrylrcHrrr,rc srlartelrr.rrl D;iIeItTportrrorl TeIInellaTypLI'

OIIJIbHO 3AI]IIC'IT O'I (IIICCJI AT, (CA II) TT N.,.

[1prr r;r'r'nIc"{e}ll1flx rIbI III]II}L{JIII I'Ix JlaBHbIllII Itali it'rrfl ySeJilton no r}i"-rori

Iiyre, TaH rI l{"Ttfl yBeJIIioB BIIe alirllBlloiir o6lacTu'

OueRrrgno, arTO Aalr{e ue6o.,rr,uroc I,I3rle}IeHl,Ie ReJIIlrIllIL'Y, (Ca I1) tr n, rtptt-

rreAeT tt CyrqeortselluorIy IIstleIIeHlIIO BCJIIITIIIIIII 7',,, HCO6Xo;1r'tlrOii Al'r OOB-

;\r1lrrIfl Ha6,lrIoAae]\Ioro lIsJIyrIeIIIIrI B ySeJIrtax '

Tart na11 OIITIIqeCItaTI ToJIU\a XpOlroCQepg B.rl1'rHlll'I I(zsz Be'nlt1a, To IIOJIy

rreHga.fl Ile"rIIIaII{Ha 'l',, gtt;tt yseJII{OB flBJITIeTCfl HII}I{HIIII IpeAeJIOilI SJIORTI]0]t-

rroli reNueparyprrr. O4uaxo, xan uortaean 3. P. Mycrenr s [5], 3]IaiIeHIlt)

7', no duonrtyJle IIe rlolHer sarte rIIo lrpeBbrcrlllb 7500', -I[ IIo ]laAy coo6paxieHltri'

rrpr,rBeAeHlrlrx u arOi,r i+(e pa6oTc, 7',4o;rxruo 6r,r'ls 6;rrtanlru n 5000-6000''

3. Bnu4y rraJroii upoAoJrlnlrreJrr,rro0Ttr ifill3IIII yscJIItoB c pasNIepallll

.( ,t"s rrsrrepelrue ux oTHo0r,rreJrr;Hr,rx gnlrtxer[rii npeAcraBJ]tler 3H&rrl{reJrb}Iblo

TpyArrOCTrr, Tart ItaIt olttlt6na 3IIarlllTeJILlIO 11pe]IOcXOAI'1T BeJII'IaIIHy IIepeIIe -

rrlerrrrrl y3eJIIta Ba Irpel{fl e1o 1rilI3IIIl. Tanle I'I3l'IepeHI'Iu 6lrrlr UpouBBeAeHbI

:(irrr y3eJInOs 6O[tutrrX pa3t,IepoB, paC[OJIO]I{eHIttIX B qeIITpe AlICIta' I{OTOpLIO

IroryT COXpaurlTl,ofl alaCaIII{. Belrtqrrnr,r OTHOClITe.rIl,}I},1X CItOpOCTeii npyUrrr'rX

y3cirrioB IlHe altrrlBuoii o6.[acru npeAcraRrlour'r s ra6n' 5'

B 1_rl cToJr6q0 yHa3arrl,r rroNlepa yseJrliOB, AJIrI ItoTop6lx o[peAeJIflJIocI]

OrrrOCrrTeJI6IIOC I{BI{}I{eIIlIc, I}o 2-\I crOl6qe - oT}IOCIITeJII'IIIJe CIiopOCTII }t

rrerpax Ba certyllAy tr n jl-,rt - CpeI(III'Ic ItBaApaTIIrIlIbIe 0[[116I{II B Onpe/\eJIe-

rrlrrr cltollo0TII .

50



Itarr Hrrlprrr r.rB ra6JrrrrIrJ, cpeArrur{ a5co.urorrrarr cI{opocTr, ncpet\IcqeHIIrI
yaeJrrioB l\llyl orrrocrrreirr,Ho jlpyril pauHa 116 + 28.u,lcen.IIplr etou paccrol-
Irrrrr lreir{Ay rrapar\rl pa3Jll,rrr}rr,rx )rseJrrioB rraxolr.ulr,I0b R IrIlTepBaJre 70 000-
135 000 ti,u, rra noBellxHocrrr CoJr{r[a. I{ari ]rBBecrHo us ri-roroaneltrpllqecItI,Ix

Ta6"-rrrria 5

Ne yae;rrrou V, nt/ceH

| 
*^ Y,xrcen

1,2
1,3
/t r5
/,0
718
7 ,10

-l-100

-10
+169

-125
-260
13lt

tzt
+zs
+26
+JD
*28
+24,

l7l:lt6 nlcen, Ln - !28 "r,t,tcen.

rral,reperrr{i.r [B], cHopocrrr raHreHqr{aJrbHbrx ABr{meHrrr,l rrpr,r arr,rx paccrorrHr4rrx

B xpor\rocd)epe corHrla [peBocxoAar r-recnoJrr,no nrrJror\rerpoB B ceHyHAY, no-
STON,ry cJreAyeT cqr,rTaTb, arTo r{pyrrHr,Ie ySeJrru BHe ar(Tr4BHoft o6racru He yBJre-

rrarorcfl ABr,r)r(eHrreM xpoMoc{epHoro Beu{ecTBa r{ rrTo are}rT, B036y?r{Aaroulr,rr"r

rrx cBeqeErre, EaxoAr4Tcfl BHe xpoilroc+epbr.
B aarrlrro.reurre Br,rpax{arc 6.naro4apnocrr, B. E. CteuanoBy r4 B. JI. Xox-

JroBofi 3a IIeHHbIe yr{aBaHr{rr npr4 Br,r[oJrHeHrrr{ pa6orr,r.

15 ;1exa6pa 1960 r.

Jlrreparypa
t.G. E. [Iole, F. Ellerman. Publ.Yer]<esobs.,3,part1, 1903.
2. 1,. d'A z a m b u ja. Ann, Obs. Paris-Meudon, 8, fasc., 2, 1930.
3. C. de J a ge r. Nuovo cimento {959, 13, Suppl. N 1,291.-298.
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I4 3 ]] ECl'II fl H P bI}{ CH O ]Z ACTPOOII 3I,I TIECI{ Otrt OECEP B A1.OPI4I4
Tou XX\/I, 1961 r.

CTIIbI OCII.IAIJIflTOPOB HAEOPA IIEPBXOIOB p'- ps
Il CIIEHTPAX C f, Si I, Ge I, Sn I, Pb I

IT. HBAI] TOBO-M E XAH:I4IIECITU M PACIIET C.LI JI JIIAH.{/I IZ

B [PElrroro]I(EHr{Br l]PoME}r(vrorrHoro rutlA cBfl3.t4

M. 3. Xo:t:.ooo

Bsrnomreurr fitsallroro-Nroxaflfiqecxue pacqorll cnn rltrnt:i na6opa [epexoAoB p2-ps
/C I, Si I, Ge I, Su IuPh I nupe4ro;roErcHr{r.rlpoNreE(yrorrHororrrrracnnau. Ilapauetpr,t
,cBEBrr paccMarprrBael,rrrx xon{r.rrypaqrli nrr6r'rparurcr, rax, u:ro6rr uaulyvurtlu o6paaolt
,oorJr&coR&Tb Me?fiAy co6oii encnepr.rilrerrraJtbrrbre rr paccrruralJHbre 3HarreItIrfi arteprufi yporneir.
Facc.rrrranbl :rr{atrcflr,r.fi g-t!axropor JIau;qe.

OSCILI,ATOR STRIINGTI'IS OF TIIII p2-Ps TRANSITION ARRAY IN TFIE
SPECTRA OF C I, Si I, Ge I, Sn I, Pb I. IL QUANTUII-IIECHANTCAL COMPLT-
,TATIONOTI-INE STBIINGTI-IS, ASSUI,IING AN INTEIiI{EDIATE TYPE OF COUPLINCI,

'by IIL Z, Khokhl.ou.- Quanburn-mechauical computations are made of the line stren-
rgths of the p2- 7;.s transition array for C I, Si I, Ge I, Sl I and Pb I, assumirrg
;an intermeCiate type of coupling. The coupling parametels of Lhc considered con-
lfigurat,ions are selccted so as t0 aitain the besf agreenrenl, between tlte experimental
.and computed values of Ure onergy of thc lcvels. The values of the Land6 g-factors
;are comp utecl .

ItoiluqecrseHrroe rrayarelrr{e clenTpon Connqa, BBeBA rr Apyrr{x acrponoiurl-
qecnr,rx o6seHros rpe6yet 3HaHI,Ifl cI,IJr ocqI,IJIJrtITopoB 6orr,ruoro qucfla cIIeHT-

paJrr,Irbrx JrraHr,ri,l. He ncer4a rrylr(Hbre AaHHbre r{oryr 6r,rtr, no"nyueubr ar(cnepu-

Me.HTaJIbHr,rl\[ rtyTeN'L TeOpetlruecHl{e pacrleTbl ]\roryT 6rrtr, n [p],IHIII{[e [pII-
MeHeHr,r xo i\.rHorr.rl\r aror\,rarr, I,IHTepecrIbIM c acrpo0l,I3l{qecnol,i Toarlttrl SpeHI{fl.

Ognaxo oHI{ Becr,r\,Ia rIlyAoeLIItI{. E(poue roro, BoBHI{r(arcT TpyAHocrla, cBfBaH-

rrbre c upr.r6nlrxteuHr,rNr xapanreporvr HBaHToBo-N,rexaur{alecxr{x pacqeroB B cflyqae

cJJolr{Hbrx aroMoB. flpn6.runrennrrr,i xapartrep pacqeroB rIpLrBoArlT' B rracrHo-

cTr4, rr Toi\{y, rrTo B Teopurr oTcyTcrByroT BHyTpeHHrIe HpI,ITepI{U TOTTHOCTU.

HeHoropue HocBerrHbre oqelrnr,r roarHocru pacqeToB xroryr 6r,rtr uo.uyueutr
IIpI{ CpaBHer{TIU TeOpeTUTIeCHUX II snClepr,rNfer.rTaJIbflLrX AaHIIbIX. IIOatouy
IITIpOI{Oe'OOIIOCTaBJIeI.IIIe DItoIIepI{NIeIITaJIbHbIx I{ TeOpeTI,IqeCfirIX AaLIHLIX IIpeA-

craBJrfler BHarrurerbulrri urrrepec.

,{nn nerxlrx arol,Iou rrpu pacqerax orr'IocureJIbHbIx cI,rJI Jrr{HI{rl o6r,r.IHo

l.rcnoJrbayercfl cxeNra LS-csfrsil,,(nn uenoropbrx rfl]HeJrLrx aroNIoB fIpI{NIeHr{Ma

cxeMa i i-canau- O4uaxo 6olrr,ruuncrBo aror{oB npr{HaAJreffiI4T r( rrpoMex{yrorl-
uol{y cryqaro, r{ ETo BacraBJrfleT o6pa:rlr:rr,cr K pacrlery orHocI4TeJIbHLIx ctrrJr

. luuuit B rrpeArro"Tolr(eHr{rl [poN{e}fiyrorrHoro rl{[a cBfl3lr.

ro



Teopnn npolreiriyro.rrroii cBl:l1r rrB"rlolnelril n lronolpat[t'Ir'r E. Honqorra

rr I' Illopr",rn [1], rrprrrtexr nau6o;ree noJl]ro paccxtorllcH Borpoc lraxoxl{eHllrl
grrelltlrlr reptrou. tlro rtacactcfl pacrrcra ctr.n.nrttrtri.t, To lIll-3a orcyllcrlll'Irr lJ To

BpenIfI IIaIIeTI{rIIrIX SItCtreplIrleHTaJIbIIblx [\&IIrIIJX, rIl]11loA]ILIX /IJItI Cpal]HeHIltI

c reopr.rei,i, ltorrnpeTrl,re pacrrerr,r rre 6r,IJrrr rrpotsc11cllbr. B ga;nrncrir[elI ]1, IIIopt-
nfi 121 1laccqlrraJr crtilr,I JIrIHIlii ua6opa ilcllexoAoB p"p - 25s Ne I u cpau-

nul uaiigenllrrre BH&aler.rr.rfl crrJr c llricrrcprrlI0lrTA,rIluLItIIt BHaalcllurllln JIa4en-

5ypra ll Iesrr [3]. Sror paclreT onaBaJrcn rreAocraltoq]to y/(ouJterlrollureJrllrblx{z

]'alt HaI{. l\IaJIl,Ie II3IICH0III{f| IICIIOJIbS}0r\IIn,\ llllll ]laCalCTe IIa paIIeTpOB OaIeHL

crlJrbI,Io clta3LIBaJIr,Icb Ira lleiryJrl)Tll'lrflx llLIrIr'rc",tettrtii, & IrcrloJIb3YeIILIe [aparlerpLr
BcJIelIcTBt{e nlllI6JIIImeIrITol'o xapaltTcpa TeoplllI }Icll'oll}lLl. 11o-ntr1uugr'ty' 3To

o6croflTerr,clt'no, a raltlli0 6o.rt utaa rpyltoettltocrb paclleTotl rpIIBe,[I'I I{ Tolry,.

rtro B IIa0TorIrlee BpotIrI rlxlecrcrr cpaBHr,ITeJIbIIo lIaJlo TIpIIJIoII{eIII'Iii r:eoptu'r

irllor{e}r{yro.rrroii cBl3lr rt paoaleraal crIJI JIITIIIIIi l4-6]. IJ. forura,irti [5] uay-
unl na6op rrepexoAoB tlTs - d1p !'e I. IJpu Drort Irblrcllll.rloob, rITo corJriICrIC,

NIeiI{Ay eI{CIIe pI,I\IeHTaJIbIIbtIIu 3}IaaICHl'lfllllI CILII JIIIHI'tl-"t 3Ha'Il'tTeJILHO .IIyqlne ?

rreNr B cJlyarae Ne [. Ilo ncgrtolr c.[yqae, ]rcrroirrrgotsaHtle reolll,tfi tlpoi\Icx{yrotI-
Hoi,i cBflBu itaxrerHo yJIyrIilrI,IJIo corJraclre rre}Iilly reoperllllecltl,Illu I'I al{cilep]r-

I\IOIIT&JIbHIJI\III SIIAIIEHI,IfIIIII CIIJI JIIIHIII:i IIO CPABHEHII}O CO CXEIIOii ,L'S-CNgATT.

trIcxogr rIB eroro, P. lapcranr [6] npone.rl pacrlert,I AJIa prlAa I'IoHoB (O Il,
Ne II, S II, A l1). IIcuo;nr,Borlalrlre nai,i4eunr,rx lrua.relrrrii ctr;t trt,trrr,rilr [plll]e-
,1o K yN{eHbIIIe}Il'IIO /{IICIIepClIlI TOaIelt }Ia I(pI{RLL\ pooTa.

llpu pac.rerax clrJr Jrlrl{Irr:r rcopr{fl nporre}r{yrorlHoit cIJflll}I rlosBoJlfler

oAHoBpelrelrrro paccql,rTaTb BHaqer[rrr g-(ranropon Jlarrge I'r l]Haqelrllfl DHepfI'II'I

yponuei,r. O6br.Iuo aHeprerlrtlectulc rraparlerpbI, t'IoiloJIL3]0I\thle rrplr pacue-

Tax, noi16trparcrcfl Tanlrr{ o6paaolr, arro6Et nn6o u.r,t-tlIcJIeIrHbre ar{aareHlIx

sr-reprrtrlr ypoorrel,i, rtr,16o Rr,t.tttcJreHIIbIe illlaalelrltr{ g-{aHropos 6r,rrur uannyu-
[Lrr[ o6paBorr colJracoBaHbr c Dl{cflepr4rre}rrarr]rII)IrtLI BHaaIeHLlrIrlI,I. Oueou4uo,
rrro roquocrr,, c noropoi:r y4aercfl [poBecrlr ranoe corJracoBar'Me, [oJr]r{}Ia
B l,raBecrHoi,i Nrepe xapaxTellr{BoBarr, r{ Torllrocrb Btrrrl{cJlflerlbrx BHaqeHr{I:i crlJt

tr,r nutl.
,[,na uo:ry.re]rr,IfI ItoJrl,larccrBeHHbrx AarrHrJx, xapanrepll3yrotqux IlSal{l!to'..

cBE3b r{e}r{Ay roalHocrblo pacqerou crrr llrnrrii, g-{iantopon 1,I D}Ieprr{ii ypoBHeli,

CyXI0CTIIeHIIO, HaK BLIIUe OTI{eqeI{O, CpaIlIIeHlIe SItCflepIIlteHTaJIbHLIX II Te0-

pcrr.lalecr{r,Ix eua.IoHni.t cur luutti{. tI. O. fpya4co [7]ua ]rprlrlePe rler(oropsrx

IIyJIbTI{UreTOR }I{CJICBa IIpOReJI Tal{oe opaBIIeEIle a npeAeJlblloll Cny'rae L,5-

cgfr3r,r. Oliaaa;rocr,, arro BtraqlrreJrbHLre orcrylrJreHI,IrI or Sollrlyl Z5'-crnlrll
rrpor,rcxo/{J{T rrprr ornJroHcnr,rflx Tcoperr,rqecrrrrx 3rrarreHr,rii g-{arttopoB or altcne-
prrrrerrraJrr,rrr,rx 6oJrr,rnc rrerr na ,- 0,01. lllaxrrlr o6paaorr, nrolrlro olHlIAarL'
rlT0 IIpI,I I1OIIOJILIIOIIaHIIII A I{aaleCTBe I{pll:l'Clll,ltl TOqIIOCTI.I llaCqeTa BeJIlrllII'IHIir

ornJroHelrrrlr reoperrrarecr{rrx 3rrarrolrr.rii g-r[antopo]l or DItcuepl{}reHTa.rrr}I bIx

rrotpe6yctcrl r.rcIIJIIorlrlTeJrLuo ro(rHoc Drtcrrepr,rrrorrra.rlblloe orpcAeJIeIIIIe tIo-
cJreArrr.rx. B eroii ffie pa6ore o'lrreqaercrr cuflllr, rrcrri^y co6nrogeullei\I flpaIlIIJr
!IlrTepBaJroB 1r npaBrrJr IrrlTcrrcrrBHocTrr.

B uatrei,i npeAr,rltyrqeii pa6otc IB] 6r,urr,r H&rrlrrrr cr,rcror\I&ru{ecnrlo rIBr\ICpe-

III,Ifl cr.IJI nr,rur,rii ua6opa nepexo4ou pz - ps cBr{rrqa, oJroRa, r'eprlaur.rfl rI Hpet\I-

urrl . flocrtc.rJrr,riy DTrr AarrJrrne Iro3BoJrflIor npollecrrr cpaBrrorlre reoperrlrlecHl4x

.).)



I[ SItCIICplIlI0H'l]aJIITIILIx sIIaaleHllii CrIJI iIrIillri'r B Ilrtlptlr{Otr Altarra3Orre IIBITLTIIe-

IIuii TI,tna cBflllrI, 6r,rnrt sr,rnoJrrrerrrrr pacqerr,r crr.u .rlrnuii ua6opa nepexolta
p' - ps B npeArro,rro)r{erlr,rr,r rrllo}rex{y'roqHor'o r.rrrra cBrBrr.

MetoI Br,Iqr'rcJreH]rfl ctr.rr "rrrLurrii. 13 c.rryuae pacclrarplr-
rraelloro ua6opa repexoAoB 6.ualo4apr Hc6o;rsurorrlr qrrc"rry ypouueii,
IrpIIHaA.rIeH{au1nx Hou$r.{r'ypaqrrtrxr 7t2 tr ps,lJT,rrrrcJreHrrfl cpan}rrrreJrrrHo npocrrrr
r,r rtoryr 6rrts Tlooe4eHbr Ao norrqa B parrnax uaJrolrieurroi:r u [1] reopur'r [porre-
r{yroql.Ioit cBflBrI 6ea xarurx-rrr,r6o 4alr,neilurux yupoqeulrii. TaHrru o6paaorr,
n 4ansuelliurl,rx Iracr{erax yqllT6rRaorcfl DJrcltrpocrarltrrecr{oe BBalluoAer:icrsrre
sirertTpotroB c fll{por\r rr rre}r{Ay co6oii 1,r l}3alnroAer"rcTRrre crlltu-op6lrTa, a ]l3alr-
,ltogeitcrultelr nou(rr,tlyparlrrii, a ranlrte r\rarHlrrr{r,r.arrr B3arrrroAel"rcrnt.rr}lII Tr.rrra

orrrli - clrrrr, op6rrra - clp6lrra upene6per.aetcr.
Clt,rrr,r .ultrttrii rrpn IIpolreiriyro.IHoii cnflarI nrol'yr 6r,rrr, uar:il(elrrn tro cr{Jrarr

.rIrIHrII"r lpu LS-cufl3r'I, ecJrrr IrBB0orrlr,I uarpirrlrJ rrpeo6par;onanr'rn or 15-
cur{Brl It flpoNlcE{ytoqnor]r cBfl3r,I IUrr{ rraqa,rrbuoir u rione.ruoii rron(tulypaqrrii
rrccJlc/{yeMolo rra6opa rrcpexol(oB (u pacoua,pirlacrrorr cJr;rq;1c coorRcrcrBcr}r-
.uo rrou(rnryparlirii ps tr p2).

llycrs Sr,, - xrarprrUa crr.u ",runuii 7.r.n l-S-can:;rr, a,S|"., - coorucrcrryro-
rqaa eii Marpurla rtollrrfl rtBa/\llarrror'o rril crJr "rrrrurrii (r:. c. rrarpnqar, eJrcllerrri,r
Itotopofi paBr.rbr ItopHr[r ]tRa/{parrl,irr rll crr.rl rr'rrrrrii, l}iifr1'!rr\r c coorBercrRyro-
flUIllrI BrraHarrrr cor"Tracrro nllallrrJry (ia:l). I11,c,rb Jrr,. lr Jfri, 

-cooruorcrByrollrrc
NIaTIlltqr;I rIpII IIpOr\rcllryTo.rnoi-'r cBrr3rI . Tol4a llIJrIo.rrrrtreTCfi c,rrc;'{}roI]{ec traT-

ltlr rrrroe pa BerrcrBo [6 I :

sllic : u .st:sz,

rqe .ul u B - nrarptrqr,r npeo6paaoraurrn. floc;reAHr,re xror.yr 6lrrr uai.i4eur,r
rlyrer{ AI,IaroHaJrr,rBartrr4r,r t{arpr{rl aHeprr,rr,r coorBercrByroqrrx roucfurypaqufi.
Ecant. II -. r{arpru{a aHeprr{r,r oAHor-r r,ra nonsurypaquii, a rrarpuqa zlf17
(7 - rpancrrour,IpoBalrr{afl ,4) 4lrarouaJrr,Ha, To A ecrt l,rcxorraf xrarpr{qa
upeo6paaouaurax.

Tafilllr o6paaoll, reprrrft arafl BrJarr,rcleHr,rii cocrorrr B orbrcr{aHrrr.r npaBlrJrb-

-rloro Brr[a Marpr{q eueprrrlr 4.nn non(xrrypaqnft p2 u ps. ,[,nn pr4a rrpocrer"r-

-rrrrax xon{rarypaqnii, tsnJrroqafl p2'tr ps, rrarprrqbr cur,rn-op6uraJrbuoro }r DJreHr-

,tlocrarr{qecnoro BBar{Nro4elicrnur,i rrpt,rBeI{eHbr n [1]. Marpuqa BHeprlrr,r AJrf
mou$urypaquu ps r,rN,reer nr,rA:

3l)r() ,Pt }Pt 3Pz

Fo-Go-l

Fo 1- Go Vrtr,/ 2'

{,tt Fo - Go -llzE

I(an ruguo, aJreMeHrbr aroli mar:pr'rr1Lr o[l]e[eJrflrorcfl rpel{fl napaMerpaMlr:
,liu, 'Go u (. .(na rrellBr,rx olpeAeflrrror aJreHTl]ocrarr,rqecnoe naauuogeiicrrue

,ps-aJrenrpoHoB c a[poM (n'o) , Me]nA]r co6or"r (Go), u ( - naar.rl,roAeftcrBre
cnun-op6nra.

(l)

(2)
3 lrt

3I)r2 Fu- Go-'1, E

3Po () () ()

lPt 0 t)

0 0

(-) () 0
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Pemag BCI{OBOe ypaBIIeIII{e, IIOJI.Vtlael[ C,rIelI)rIOUlIe BLIpa?HeIIIIrl' Or]]leAe'

Jrflrorqrre aIrepII{lI ypouneii nonrlur'.vpaUllrl /s ilpr{ JIIo6oM 3HatIeIItrII'I oTIIo-

rreHr{fl llGu GlGo:0 coorsercrByer lS-cnrriilr, ElGo: x -ii'cnnerr) [t]:

H (rPr) - Fo- Go 1- rl2l,
H ('P,.) - F o -'l nL -l- lt@; +i I L(Y+I;T'z ,

H (rPr) - F o -',| ol -{6 i'lff +w,
H (rP) - Fo-Gr-\.

'Jrn ypanueHlrfl rlol,,BoJrslor Haiirrr sHeprc'trrrrccnrrc rrapaMelpr,I ]io, G(,

n ( uo Ertcrrepr{Mor{TaJrr,rrbr\,r 3}rarrerrrrfl},I -vpouueii cHel)I'lIrI. '['ari riari TIIIC.TIC)

\rpaBI.ISHI,Iit 6Ofr,roe 11I{cJIa IIeII:tBeU'lIIbI\, IIrLTIIICJIeIIIIC nal)aMCTIloB CBfl3aHO

c HeltoroprrrM rrpor.ranoJloM, Tetr{ 6orr,urr,r}r, .tcl,r 6o.[Lttre orliiroHflercn Aeiicrslt-
reJrbHoe pacrroJrolrteHucr _t,ponneii ot paclro;ro,{ieuIIrI, ITpolICNa:}bIRaoMoI'o reo-

puefr.
Marpraqa eHeprlrr{ g.nn xou{lrrypaquu p2 coorner:crBeHuo IIMeer BIIA:

tS, sPo 'Pr rD, \Pz

(3)

(4)

,so

3Po
3Pr

1Dz

3Pz

Fo + roF|

-{[ lnr

0

0

0

-{'t,€
Fo-5F2-E

00
00
00

Fo* Fz 1" lr€
tlrirl Fo-SF2+ep

0

0

0 1to_b?z_tl2e
(.) (.)

00

Peruennc IleHouot'o yllagrlerrllrl 11aer nflTIr yPaurteuuii AJIfI oIr]lei.Ie.lIeHIIrI

'Tpex [apaxreTpoB: 1tn, ]lz.tr (, r,rucrorqllx TOT ]Ite crlblciI , rITo II B c.rl]'qAe rtoutlrr-

fypa {I4II ps.
Nfa1prrqsr npe06paBoBarrr'rrl rroJry(r[[I B []lor{eccc AIIalolra.[rI3aIIIIII HaiiAeH-

Irblx 1\{arprrU Drre}lrult. llpax'rrtuccnll IrIloIIccc AIIitloHaJrII3atUIII DTIIx [Iarprlq
cBoArlTcfr rt Auat'oHaIIIBaIII{lI IIaTpI{q IlTopol.o paH|a, Ha IioTopLIe paclaAaloTcrl

lraTpuq51 aHellfIIIt. B o6u1erl BIIAc xIaTpIIqa, AI,IaloIIaJIII3IlpyrcIqafI IIlloIIs-
BoJrbHyro lrarprrqy llropor.o paIIra, LI0IKcr 6trTt SaIIIICaIIa C,iIeAyIoqIINI

o6pa3orr:

cos q)
(r)

sin q

'lartu,rr o6paa<xr Hco6xol{r,rrro uaii'ru oArJ\r xlalrllrlu)r ranoro BIIAa A.ilfl IioII-

{r,rlypaqnu Ps (AnarouaJrrrByer qacrb rrarllrrrlr,I Drrellr}III, coortsercrByloulyrc
ypoRrrrrNr 1.[r. u 3.Pr) rI A]]e Arrrl nolrr[lrrypaqim p2 (o1rr1, g,nr yponneii '',Sr, 

3Po

r,r Apyryrc AJrrr ypoutroiilDz,3Pz). O6oand{rril Brrarlcrrrlrl g orllx rllex rliiritrlq
COOTBeTCTIIeIIIIO tlepei] (P1, q2 U Qr.

I{ar,r6olee rllvArrr)rlr lrorrcrrrorr l]br1rrc.:r0]ruii rrnrrrc'lcrr IIpaBIrJIbHliii nr,r6op

{rae c.uelrer.rroB Ntarllr,IIl upeo6 paaoBarrt{fl, cornacyrcIquiica c nrt6tlport dtaa
BJreuelrroB rlatpuqr,r Sli. 13 4auuoir pa6ote ur,t6op draa 5r,r.,t rpollarle4elr
rra ocHoBe llaccrlorlrelrlfl rr]leAeJrbrrrJX oJr]rrtfleH IS'-u I f *cvttrtn.

llpu ncno.irr,3oBarrrrlr {aa lrarpr'r,r}rrix a,Trexrerrror} xlarprrqrt S} '< corJlacl{o

[1] ilrrarorrairrr:Jaurrrr r\rnrprrrl arreprurrr rionc!rrrl.paquii ps u 72 rtprreo[]Ir It

sin cp 
I

-."r q 
I
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CIelyrcnll.lll yllaBIIeHIIfIlI, OIIpeAe.-IflI0IIUIII ql, 92 r,I q3:

(6)

Br,r6op l{optlfl npII peme}TIIII ria;riroro rrB npuBeAer.r}rbrx ypaBr{enr.rii rarune
rrolrier 6r,rrr c,lerarr Ha ocgoBe paccrrorpeHrlfr rrpeAeJrr,Hr,rx cJryrraeB LS- n
ii-csnzu.

I{aH rrr;1lro ira (6), rIarllIIqLI rrpeo6paaonaHr,rrr BaRrrcflr roJrrrHo or orHolre-
' ultii er'reprerllqecItIIx napa,\rerpoB Go,'l rr I'z/(, xaparireprrByrorqr{x rrrrr oBfl3r.r.
. B reoplttr rtpotlei+t)/To.Irrorl cnnatl DTII orHo[Iegl{fl Bblpai-HaIorcrr qepe3 TaH Ha-
r:r,rsaerrrrfi ilaparrerp cBflBrr X? r.rBrrerrrrrcrquiicn npr{ rrepexo4c or ZS- K //-cBaarr
or rryJrrr Ao 6ecxone.rnocrrr. A.ul riorrr[r,rrypaqr,rn ps y4o6no npr,rHrrrr]

X: 3la.6iGn, 4"ua rioudrrlrypaqrur pz y : .lr.ElFz.

Br,rpaxreulrn AJrrr cr,rJr "utrsr.rii paccrrarpr{Baerroro ua6opa nepexo/{oB rrptx

"uro6r,rx BHarreHrrflx rraparrerlla X nprrBeAeHr,r u ra6;n. 1.

Ta6;ulrrta 1

Cu;lr,r .'Iuuuii ua6opa repexoAoB 7t2 - Jts B lpeArroJorneHnn rrporreinytorrnor.o

IIopexo,q Ilyrolreailto,rlaE crtr3rr
iLSIii
I

rs, q, - (tl\rl + 2VTG,,lE)rs q, - r : 0, )
rs,rp, * $ll/, + fil{; F1E)Leq,- I : 0, I
ts, e, * $11/, - tzll/; F,lE)tgea- 1 : 0. ,

ps 3Ps 
- 

pz 0P,
1Pr 

- 'So
t Pt- 3Po

lPr 
- 

3Pt
lPr 

- 
lPz

lPr 
- 

lDz
sPr 

- 'So
SPr 

- 
8Po

'Pr - 
lPr

3Pr- 
'Pz

3Pr 
- 

7Dz

3Pz- 3Pr
3Pr- lPz
?Pz- tDz

20
20 (sin g1 sin 92 + cos 91 cos gr)g
20 (sin f1 cos Qz - cos gr sin ge)g

15 cos 2gr

20 (2sin gr sin gs-cos g1 cos ga)2

25 (2sin f1 cos fs + cos gr sin gB)2

20 (cos gr sin g2 - sin gr cos gz)
20 (sin g1 sin g2 + cos 91 cos fz)z
15 sin 291

25 (2cos gr sin ga -l-.sin g cos ps)2

25 (2cos pr cos fa - sin gr sirl gB)2

25

75 cos2 ga

75 sin2 <ps

20
20
0

5

0

20
t0
50
0

50

20
20

0

0
0

100

0

20
{5

0

Z;)

75

0

3rraqeunfl g-t!antopoe JIauge ranT{ie rloryr 6r,rrr, nr,rpaxrerrbr arepeB rrarpr,rrr*
rrbre sJrerreHTLr rrarpr,rq IIpc06pa3oBaurrfi [1]. ]Jr,rqrrotrerrrrbre 3]raqeHr,rfl g-(FaI(-
ropoB AJrrr paccrrarpr,rBaelrot'o Ha6opa repexoAoB flpi.rBel(eHrr B ra6il. 2.

Tanuu o6paeorr, BaAarla ubrarrlCirerrrrrr crrJr JruHrri,i rr g-0arrrollon JIau4e
cBoIUtrcfl rt onpeAe"IIeHI{Io rapa}rerlla cBflarr X Arti uorri[r,rrypaqr,rii paccnrarpn-
Bacr\Ioro ua6opa rrepexo/IoB. g-r[artropr,r ypoauci:r garruotii Horrrfurypaqr,u,r
aatuc.flr roirbiio or rrilprlrrerpa cnfl3rr roii me xoucpuryparlrrr,r. Iloaronry xo1
II3nIeHeHllfl g-$altropon B saBllorlllocTrl oT X rroll{eT 6r,rTI) lerno []lcAcTaBJreH.
rpa$r,t.recnr.r (,lrrr.). 3rra.lerru.n g-r[anropon ]reAJreH]ro r.r Nro]rororrrro 1{Bxre-

Irrrrorctl c rr:lr\rerrerrrreN,r X, paB.rrrrrrilflcL R rrpcl(crrr,Hl,rx c.rryrraflx LS- n ii-crrnltr,

DO



/,1

/,JJJ

,|f7

l0

g-illarrroprl ypoBlroii fiou{I'rrypaqt ir p2 l ps

To.r(lr - cl{crrepIIrIe}rraJrLIILIe 3}IaqeHI'If{ [9, t0]

Ha BeJrlrqr[Hy, He rrpeBocxoAfl[Iy]o 0,333, TaIt aITo g-rfaxrop6 Nlaro qyBcrB[-

TeJILHbI It I'IsIIeIIeHI{IO ilapa}IeTpa CBflllI'I X.
Cr,ltr,r runr,tft aua.rutetrr,Ho 6oree aryBcrBr{TeJrbHLr rt BeJII,IaIIrHarr trapatlerpoB

cBESI{, B oco6eHIIocTI,I AJrfI Tex Barlpeu{eHHLIX JILIHLIiI, /IJITI ItoToplrx cr{JrI;I ilulJ.wrt

'I'a6;rrqa 2

PS 3Po

3Pr

uPz

lPr

P2 3P,
3Pt
uPz

tSo

lDt

0
1,ir
1,5
sin2
0

1,5
1,5
0

cos2

0
1,5
7,5
1,0
0

1,5
1,5
0

1,0

0

1 ,333
1,5
I,'167
0
,t,5

I,:167
0
'l ,333

sin2 gr .1 cos 2gr

gr f 1,5 cosz gr

cos2 g3 f sinz gs

gs * 1,5 sin2 ga

onlleAeJrrrrorcrr pasr{ocTrrro AByx 6,clr;trrr.rx rrc}r{Ay co6oi,i lteJIIrqI,II{. t(porre r:otro,

BIIAqEII]I'{ CIIJI JII,ITII,II;i OilPEAEJIfIIOTC'I I]I,IATIEH] EIII,I IIAPAITETPOB CI}fl3II AJIfl
o6eux rtoHOr{rypaqr,ri,i, a rrocJre/(Hrre riBnIoHr{IorcrI 1]pl,I nepoxoAe or arol\Ia

rr aTorry I{esiujrrcr,ri\ro AIryI or: Ipyna. floa'rolry B]IOJIrle trIOH{II0 o]ItIrAatL Iro-.

,rBJrerrr,rfl paSJrr.rqlrr,rx alrorra"rrlrii B .rroBe/Iel{ri}r lreItoTollIrIx .TII,IIII{ri paCClIaTprl-

Baelroro }la6opa IIepe xoAoB nprr rrocJrol[o8ill:eJrr,HonI paccrIOTpellrrlr I{ccJlc-

Ayerrr,rx aTor{oB,

Itan 6y4et BrrArro rrB J{aJrr,rreiiurcro, olrra ral{afl arlorla"rlrlfl, rlpeAcl(aar,rBitc-
ltari 1'oopuer"I, /IejicTBr{TeJrrrlro rra6ir()Jtac}rctt.
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!"q, ptt,

pz s, proet I p)sn t 
I 
p'pt t

psSil ps0el
psSnl psPbl

4e 4,t q6 0.7qs qe / 4e q807 q0 qJ q4 q3
/ _1* 1/e.t ./4

g-dariropr,r rioHaptrrypatlrtii 7t2 v 'ps

42 qr

YpoBeHr, Ilporrc;iiVTo.IH afi clrfI3b



sii

P, IPO
3Pt
3P2

LD,
,so

0

16,tr
4J, D

10193,70
21649,4

-75,22
-2t3,12
-192,55

+1159,65

-3gg, 
g2

0

1-7 ,lit

6298,81
15394,,24

AI{, c"u-r
I

I 
aIJ, c.r-r

-6, 33

-8, 31

-12,0
+38,3

-12,29

g

F2
Fo

x

293
1.1t43,56

7594,0
0,036

152,3/1

l01tj,1:i
5242,28

0, 030

ll\* 19,3

Hapagy c au.r\r r.rB AaHHr,rx ra6r', 2 rrolr{Ho [oryqr,rrr, cooruorrreur,rfl Nre]flAy
.crrJraMl{ JIr4HrrI,i, He BaBl,lorluryre OT TrrIIa cBfl3I'I

S (,P, - 
sPr) : 1,255 (uPo - 

,Pr),
J (rP, - 

l,so) : ,S (3P1 - 
rPo),

,s (qPl - 
rso) : ,s (lPr - 

rPo).

Ll. u c "rt e II lI LI c A a Ir H br e. Srta.rerrur Brrcpreur(recrtrrx lrapai\rerpoB
l"t, G,t u (, He116xoAIrNILIc I(JIfl I(aJrbrrciiurrrx rr,r.rircJrcur'rii, orrIJeACJrrrJrrrob rro
Arerolly rrarrtrregbrrrrrx r{Ba/ljlaros. flocno;rur;r ,r"rorruryerrrre ypauueuux (3)
nc.utrueiiur,t, a AteroA IIauAIerrbrrlrrx IiBaI(paroB Hcrlocpe[crBeHrro IIpr,rlrerrl,Irr
TO"rIbI(O ]t JIIlHei"rllIJlI ypaBrrcrrrlflrt, r.lcnorrr{e Drrepi'cTrrrrecnue IIallalreTllbr olpe-
l(e"rIrIJIrICb rloc.lleAollaTeJtrrIILIxllI upr,r6"lllDrieru{fltrrl. ]]ua.ra.ite Cr.ICTexra rreTblllex

\rJlaBIrclrrri,li (13) aarreru.uacrr otrcrcr\roii rpex ypauucnuii nlrla

H (rPr) - F,, Go *Llze,
fl (rPr) * H (rP,) - 2F o-rlr€,
H (rPi - Fo-Go-T,

IIli ItoTopblx oIIpc/lcJlttJr llcb 3rraqerrr{tr SlropteTlrrleclttlx IIal)aNeTpoB B rropBotl
uprr6nr,Ixrcrrulr, 3arerr yllaBrrcirr'rrr cr,rcror\lir (3) paatraraJrlrcL R llaA orroJro Haii-
llotrIILIx B ncIlIlorl trpt,l6nrrxrcruur lHarrernrii rrapalrerpoB, llptrrreNl yAcllE{I,IBa-
d'Itlcb ToJIITI{cl lrrrneiiitt,rc {JICrrr:I pa3Jruiliorrr,rfl. fIpfllrerrna n lloJryqeHHbrtl J]rr-
rrciirrtrrrr )/paBllcIrrIflxInlcroAIlrlrriueuE,uurx ItuaIparoR, tIo]IiIIo uai;ITI{ rroIrl]aBIiiI
Ii 3traqerrllfJtr arrept.cTr,rqcclu,lx napaxreTpoR nepBoro npr,r6Jrr.I?fleHllfr rI T. [.
IIoctrcTloratcJIbI{LIc rIplr6JrlrE(eHrrrr 6brcrpo cxoAflTcrr, Tan arro rr}lanrr,r.recHrr

l\ocTaToqHo Tpex, aleTbrpex IIocJrcAor]aTeJrrrrrbrx rrprr6Jrrr}Iterrrrii.
Tarilrrr o6pauorr, uai,iAcrrHbrc BHaqeHrrfl rrallaxrerpoB o6ecueqr.rnaror Harr-

JIytllxee COI'JIaCI'Ie nIelHAy 0IiClIeplINIeIITaJILIIbIlIl,I II TeOpeTLIqeCI{IL\III BuarIeH[tI-
rur,I aHeprl,Ii.i yponneii u rolr cNrbrc.rle, arro cyNrra rttsaAparoB oTr(JroHerrrrii pac-

(7)I

J

(8)I

I

5B

11, c.t-l



Ta6rlrqa 3

A.Ef, c.r-t

0

557 ,r
11109, 9

7 t70 ,31
1 6367,11r

-8,91t
3,02

32,59

-45 ,05
19,2

-26,41t
+27,64
+79,0

-127 ,42
-l/+8,0

()

7819,35
10650,47
21457,90
29466,8{

+85,0

-15,6
-160,0
+1.05,4

-t4,9

H, c.rt t

0

169j , 8

3/+27 ,7
8613, 0
17162,6

893
10,16,61t

6083,82
(l 

, 176

21 56, 39

92tJ,77

734 6 , Btl

/ JJD

915,21
1.6078,77

1 ,603

72,L s4,5

call4TaIlltIJx 3HaqeElri,i Dlreprnl:i or El(cncprrrrerrraJrrrrrbrx i{Jrfl ypoBrreii Aau}toii
IioHdr{typaturu MLrHI{tra,Tr bHa.

f octtrrnyrafl crerreHL colJracoBarrrrocrrr n{eE(lIy ancflel)rn{eIrr&JrbHb1\rrr
tl reopeTIlrlecHIrnIlI sIraqcIIlrrIIII,I DIIcllIlIii ypoBIIe!i rtr,r[]ra rrB Itacc]rorperrr,rfl
/IaI{HIJX ra6r.3, 1+, u xotopbtx Irpr,rle4orrrrr aHcrreprltrre}rraJrLHLre BHaqeHrrrr
nlleprllii ypoBllcri 11 , ornnoncrrlrtr Dncrrcpl,rr{crrrarlLHr,Ix srra.IeH}rri or reope-
TrlllecHltx - LII , IIar"I[cHIrIie alla.lel]ufl aHeprerr,rqecr{r{x lrapalrcrlloB rr :lga-
qeHrlflrrapalrerpa clrrr3l.r 1. B noc.rrc4Hei,i crpofie rlll,rBeAelra rlelrfiufiia1/ x14.4

/il,
(rz - 'rrrc.rro yponuei.i B riorrqrru'ypar{r4r,r) , xaparrrepnilyrcu,aa cpcAHee llaoxo?ri-
lcHIle illeiliAy CItoIIepil]\IOIITaJILIILII\III Ir TCOpeTI4aICCI{LINII4 SIlaqcIII,IrtlII,I Auepttul
Yllolllloli /tranlroii IioHd)I,Ilvpa[ulr, eTa ]teJturrrrHa Bat\rergo l\rcHrrerol or arotr:l
rr arotrr\r (oT 593 cid-L B cJryr1l. rton{nlypaqrl, pzc 14o 0,85 c,u-r B cJr)/qae
fton(rr'rrypaqrrr,r /s Cc i). [Ian6o,,rr,rrue pacxo]r{Ae}r1,rrr n{exi4y rooprrer-r lr Dric-
IICpI{lIe}ITor[ Irllelor0rr )/ 1{paiirrrtx il"rrei\IcHTou paccnIarp]IBactroro pl4a - yrJr0-
l)oAa rr cRr,rHqa.

Srra'lenr'rg g-rfaIt'ropou ]I cllJr lrrrrnii, urrrrrlrcJreHrlr,Ie no drop,rrynalrla6r;. 1
rr 2, uplireqeHl{ cooTllercTBolrHo u ta6tr.5 u 6. Talt, rge olta3aJrog6 BoBrIo}ri-
ubIl\I' BLIuI'IcJJeFIITI{e SHaqeIII{tt g-c[art'ropon cpatsr.reHLr o ar(ctr0I)rrAl.orrTaJrbrrrilx11r
19, t0]. I3 qetrorr corJracr{e }IeE{Ay ertcrepr.nreura;[rrrrbrrrr,r r,r rcoperr,rqecrurrrrr
:llIaqeIIIItlrIlI Aocrarout{o y/{orJIerBopr,rrcJrrrHoe. Pacxonr4crrr,rc Htrtl(e He rrpL,-
IIITIuIaIOT 2|6 a Cty'tae CBl,tllqa r,r IIeHCe 1% U C.ny.rae OJIOBa, qTo TaIilHC Co-
f"rracyercrl c nrerrLueii BeJrrrrl,rlrofi pacxolnAcrruft gttn aHepr.lri.i ypouueft n rro-
'c"rre/IHell cilyqae. flco;*rlr4anno 6orsrrtrrur,r ortaBalrr,rcrr pacxor+{lle}rrrfr l(Jrrr t.c}p-
NIaIrrrfl. BoaltoxnO, DTo cBfIBalro c retl, rITo aItcuellLIMeIITaJILIrLre BHaaIeHlrI
g-dialtropon IJItr reIrlIaHrIfl olpeAeJrorrbr c ueAocraroqrroir AJrrr cpalJrrcrlrrtr c rco-
llr,tci,i ToalHocmro [10.] . Bo nclrtou cJryrrae, tlcxoArr rra xoI]orrIefo cotJracrrrr rre]ti-
Ay eIiCnepI'1I{eHTaJIbIlLIllI'I II TCopeTl,IlIeCItI{lIl,I sIIaqC}Il,ItlxIi,I aIIepI.IIii ypOuuOii,
AJrrl rellllaHrIfI oJIcAoIlaJIo 6rr olHI,II\ar6 Brr&ar[TeJrrrrro Jryqrxero cot,Jracll
llelIiAy coorllerorB)rIoqI{NIlt BrrarleHlrrrrM g-r[anropou. Ectrn ./rirj crr r,rrirl'6
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rJ!ILI ra6JI . 6 o6parqaet ira ce6rr Brrr,rN{arrr,re peBHo rreNroHororrrrLri,i xoA trBrre-
Helrrlrr rrlrrcrrctlRrrocrll JrrrHrlrr pslPt - p"Pr. V onona [rrTCErc]{BrJocTr, 3Toi,i
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qTo I,rr{eeTcg He ToJIbno fiaqecTBeHHoe, Ho u AocTaToqHo Xopomee Horr{qecr-
BeHIrOe COfJracr{e TeopeTr,rqecHrrx I,r eKctrepIIMerrTaJIbHbrx AaHH},Ix.
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r\Hr\IItl\IIIJI HAYlT CCCP

II 3 R EC1'I{fl }T P f,ITIC HOlZ ACTP O(DU
To,rr XXVI, 1
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CIICTEI\{ A ]/PAT]IIEII'Ii/i IIEPEIIOCA IT3 JT Y T IEHIAfl
lII'}I4 tlAJII4 tII4 I,1 I4Al'tII1 TIIOI0 IIOiIft

/I. il. f'r.t,,t,t;ottr: t;tcii

C'r'prtrt'L'c-r cllo'r'clra ypauncrrlti:L Irt'p0Iroca Il3Jryr1g1111y, lrprr rrriil-ulrutI tlartIIrrrIot'o roJrl
illn o6o6rrlorrl'Lrx rapallerpo! CroI{oa Il-rl. Cucrorra ypaurt'trrtii, rll)Ll(.ltu;Ti(]Itltiln [:1. ]1. Ctc-
Irarror]rJnr l7], orra;lr,liraercr{ qacrilr,r}r ciryqa0rr rroJryrreurroii cucro}ILT.

iloriitattnao't'crJ 1'alilT{o clilrula,'ron'trroorb IIo.rryq0lrIroii cno'r'cltr'r c cIIC:rolloii, trpeA.rro]T{en-

rroii ll. l'rrno [{ ].

,\ SYSTI!trrt OF nADI.\T1\ilrl 1111;\NSFElt I'lQLl,,\lllOl\S IN TI{lt PIlESIjNLlll
OI,' ;\ ltr\GNIillI(l I.IllI D, bv D. N. llacl*orskrl.- i\ systenr of rarliative trarrsfer
eclualiors in tlre presencc of a rnagnoLic field is lorrrotl fol Lho gorrclalizetl Stokes pala^
rirctcrs [5]. Tht; systcm oi oqnal,iols l.rroposorl by V. Steparrov [7] is shonn to he a

par'ticular casc oI thr: ohtaincd systeni.
It is also shorvn llrat, tho ob[airrorl syslonr is oquivalcut, to lJrai proposed by

\\i. Urrlo [1],

Pal;rr,r.rnr,re crrcrer[br y]laB]re]rrri,i rrepeHocn uB,llyrlcrHrlfl rJ rrarrrl{THol\I rIoJIo.

6r,rlu npeqJrox(eHLr uoqrrr o/{HoBper\rorr}ro B. Vuuo [1] u IJ. E. Cterrauoutrrr
121. B AaJrLueiiilelr 6yAerI r4x o6olrraararr, cr,rcreN{arll,I y 11 C cootne'rcrBeHHo.
B upe4rrgyrqcii pa6ore [3] 6r,rro rrorraBarro, rrro cl.lcrerla C ltomer:6r,ttr, nu-
Jryq"rru IrB cr,rcreltsr V, ec,nu r,rcltarb rarioe pa3Jro)n--errrre cBcra Ha rrporrlBerro-
irolr{Ho lroJrfrptllloBa}rHrrre cocTaBJrrlrcilI,re, rrTo6r,I ypaBfleHrlu nepeHoca i("rlrr

cocTaBJrrrroqr4x IroToria 6r,utr 6r,r rre3aRrrcr,lNlr,rrllr Apyr oT Apyfa. Momno 1lc-
ruurr, 6onee o6rqyro BaAaaly Haxoir{l(orrr,rfl }reBaBrlollrrr,rx nuuei,ilrbrx ItorI6lrHal1]lii
lapar\Ierpots crortca, lurrr rtoTopbrx ypaBrreHrrrfl rreperroca pasAeJrr{roTcfl. Tar{oe
pelxeHr{e SaAaaru 6r,uto 6r,r rrecltoJrr,no dtoplrantnr,rxr, curJIcJI }IeHoTopLrx ro-
JrytIeHHbIx ;runeiiurrx ItoNI6r,rHaIIr4r,i uapanreTpoB CTortca oHaBaJrcFr 6Lr HeflcctI,
a cilpaBeAJrlrBocrrr rroJlyqelrr'rrJx ypaBrreHI,Irt rrepe]roca tsaBl,IceJra 6r,r ot upa-
BIrJrblrOCTlr ypaBrreHr.{i,i cr,rcTerrrJ v. H peureur,rro flocTa}lJterrrroi,i 3aAarr[ Moirirro
rroAofirl,I I,I lipynrnl rryrexr, 6onee rrcrrr,rrr rflran,recnlr, Br]oArr o6o6rqeuur,re rra-
parrerpr,r cronca t51

S t. Paccl,rorpr,ru ilpelriAe ucero rior,rilJrericrroe ilpeACraBlerrrre rloJrlllII-
3arIrII,I lI3JIyrreHilrr. O6r,rqilo yllaRrrcrrrrrl IioJre6aHl{rr Irpor,rBr]oJrLIro rroJIfll)t.I-
:toIJaIlIrOl'O CB0Ta rlalrI{CblIlar0TCrI TaI{:

E.:acosol,
(t)

E, : b cos (tol l- 6 ),
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rle €" n Ea- npoeHqr.rrr greHrpr,rqecr{oto Ber{ropa Ha noopArrHarHbre ocr4

rua.
Vpaeueuua (t) uoxruo Barrr{carb cre[yrorquM o6paaou B Br{Ae r{oM-

EJrencHoro BeHTopa

,n : (ax6 ! bei6yo) et,t , (2)

flAe xo u yo-e,[I4H[qHbIe BeHropbr, rrapaJrrreJrbHbre oc.rrM fr fi A. Ouenra4no,
,rrTo ypaBHeuua (t) Molr{Ho roryqurr, BBrrB coorBercrByroque BerrlecrBeH-

Irbre cocTaBJlfrroulrre I{oMUreHcHoro BeHTolla m. B gaJrsnel4uleM l{oMrrJlel{cllbre

Be(ropbr Mr,r 6ygeu Balr{cr,rBarr, 6ee MHo}nr{TeJI.fl ei'' , TaH HaH Bar:,zrcvr-

Mocrr, or BpeMeHr{ EecyqecrBeuHa AJIfl 4anruefimux Bbrl{JraAon. Taxru
o6paaolr, r{MeeM

m:aXo * Deruyo. Q')

Bexrop m', oprolouanrnr,rrt Benrolly m, 6yger otrpe4eJrrlrbcfl oKaJIflpHLIM

ppol{sBeAeHI4eM
m'.m*: 0. (3)

B4ecr 11*-ss1116p, corrprrlr(euusrfi rexropy m. Orcroga BeHTop m' lrolnlro
SAIII,ICATb TAI(:

m':aYofbe-'6x0. (4)

Itar nerxo BrIAerb, rpr,tsr,r.recnlr BeHTop m' ouncrrsaer Koile6anrde, troJlflpl{-
.BoBalrrloe no aJrJrr4[cy, ocr{ cr{MMerprrr,r noroporo rroBepHyrbl ua 90o oruo-
,cr.rreJrr,Ho noJre6aHr{fl, rrpeAcraBJreHHoro Bbrpa}r(eHrrfrialr (t), a HarIpaBJreHIre

_B 
parqeHrr.E - npoTI{BorroJro}r{Hoe.

Ecnr,r uurercprBrrocrb ro.ne6anlrs (t) 6yget paBua eAI4HIrIr{e, ro AoJIEtHo

,6utrr
a2{b2:L.

,Coornelcrnyrcrqlrit xonuremcnufi BeHrop 6yAw Ha3r,IBarEc.E eAI{HrrqHI,IM,

.I{ AJIfl HeIo AOJI}I{HO oCyIIIecTB,iIftTt CfI cJIeAyIOUee COOTHOITeI{I4e:

m.IIr* : 1. (5)

Paccuorpuu paaJrolr{eHlre flporraBoJrr,Horo HoMr]JIeHcHoro Bexropa m Ha

,trBa BBar{Mr{o oprororraJlr,Er,rx Benropa. 06oauaql4M coorBercrBylonrrre e[Ir-
rHrrrrHr,re nenTQPbr e v. e' . Torga Mo)+{eM uaulriar:l

m-Eet,E'e'. (6)

3Accr, E u .ll'- not{u,[ertcH],Ie aMrrJrIITy,[bI BeltropoB, cocraBJrtIlolqllx Bex-

Top rn. .I["ur uaxoinAerl,rrt ]rx ]rMrro]rir4Nr cnaJlflprio o6e qacrl,I paBe]IcrBa

(6) rra conpflirrcnrrr,Ic elu,IunrllltIe Bclirol'lt,t e* tt e'"'; tto.urlly[oL coorrrortle-
Hr,rflr{r.r (5), (3), Nlo}rrrro tsarlrcarb (6) n cnegylorqer{ BI,IAe:

m: (m'e').e l- (rn'c'*) .e'. (7)

Br,rpamcrri,reM (7) y4o6ro rroJrbroBar6cr{ rrllrl paBJIo}I{eHI,ILr Hore6aHlrn
SaAaHIIOI,I noJlflpll3arilll{ II I'IIITeIICI'IBIIOCTI{ lla ABa B3a}IIVIHO OIITOIOHaJILHLIx

, rtotre6anrln , l1/Irr rrqlo HylnHo uarliT lt eAlrr{rrrrrrsrc rtoMfrJler{cHi;Ie Boltropt I co-
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craBJIflIoIqIrx ItoJIe6aHI4s. ]l .raeruocrl{, eAI{IrrrqHbIe BenTopbr cocraBJr.grcqr{x,
.rlunefino [oJrflpr.raoBar{Hr,rx [o ocrrv. fi n y, 6yqyr coorBercrBeHHo

e: xo, e' : yo. (8)

!rx oproroHaJrbHLIx cocraBJrflroqr{x,
e"ir aBIIbIMI{ ocfl MI,I, IIapaJIJIeJIbHbIMII OCTIM noopAr{Har, 6y4eru rrMerr,

e' : i sin g.xo f cos rp.yo.e : cos g.xo f i.sinp. yo;

.1)71ecr, p 
-Hefioroparft uapauerp,

(,. '14 e'.

(e)

Bupameulra (8) u (9) Jrerno roryrrrarb, rroJrbayrrcb Qopnayuarvur (2,) n (4).
flpepuolorrr4M rerrepb, rrro Mr,r rrMeeM ABa paaJro?r(eHr,rfl (6) nenropa m

f,r,o AByM rrapaM BeHTopoB e1 ra ei M e|uer, r. e.

m: Zrer. + ELel,

m: Ezez j- Erer.

f,Iaftgenr BaBr{cr.rMocrb aMtrJrr{ryy 8,, u E, or li, v li'.r.
Mueelr cJreAyroqee paBer,rcrBo:

m : Erer -f Etet - Ez.e, ! Erer. (r0)

Vnnoxas [ocrreAoBareJrbHo (10) ua eAr{HrlqHrie Bexropr,r ei v e'}, troflyqrrM
cJreAyloulrre cooTHollleHr{f , noJrr,Syflcrr ycJroBr{flr{r.r opToroHa.rrb}rocrr{ 14 l,rop-
M14poBItr{:

B, : (er.ei) . E, i- (*r. ei) E'r,

E, : (er.e']). E, -l (e, . e'{) . Er.

troJl.fiprISOBaIrrrI)rx IIo SJrJrr,IlcaM c

nueTlenrrur,i 4nrt tropA{r,rpot;rrr{ Der{ropoB

(rt)

$ 2. IlepefiAer,I Terlepb r{ paccMorpeur4ro xapanTeprrcrur{ qacrrlrr}ro rroJrr{-
pl{soBaHHo|o cBera. Llycrr, HoMrrJIeI{cHbIfi nenrop m MrrroBer.ruoro ro.te6a-
xrrlfi BaAaH ypaBlrer{r{eM (2'), r'orqa ilapaMerpbr CroHca r.rMeror Bn:6 l/t)

Ir: o'; Ir: b'; V :r:6.s1tr 6; (t :2.b cd6. (12\

B ganruefimeM Mr,r r.rrror'l\a 6y4eru ]raasrBarb trapaMerpr,r (12) o6r,ruunur.r
rlapaMerpaMra Cronca, AJrfl r.rr4x xapaKTeprro, uro 1, w I, f.nI.nwrcs uranefiuo
I]o JIfl pr4 30 BaHHLIMI{ COCTaB JIfl rOLII{MLI nOTOH a I4 3JlyqgHuq.

Couocraslsrr Bbrpalr(eulrfl (2') u (6) AJrfl HoMlJrencuolo Ber(ropa m,
.[erxo ronaaars, uro (12) Mo)nno r]arrr.rcarr, B cJregyrou1eM Br.rAe:

Ir: E.E.; Ir: E'.8'*; V : -2Im(E.E'.); U :ZRe(EE'-). (13)

3Aecr cr4MBorrbr Re m Im oBHaqaror orrepaqun BBflTrrfl neuqecrneuuofi n
uHlrlrofi qacrr.r or Brrrpalr{eHr4rr, crorrqero Ba lrrrMrr. flpe[cranleHr{e napa-
MerpoB Croxca n {ropue (13) r{Meer ro trper{MyrrlecrBo rrepe[ (12), uro
ouo coxpaurrer Br{A trpr4 pasJroxreur4r{ Benropa m Ha lro6ue oprol'or{aJrbnbre
oocraBJr.srorqrle colJracuo (6). B oroM oryqae napaMerpw I, w 1i 6yayr
lrHTerrcr4BHocrtr}ltl coorBercrByroqr4x cocraBJrflrorqr{x o6rqelo IIorofia

5 I{BB. l{pr,rMcHoff oocepBaropur4, r. ,\XVI 65



r.r3ry rreH[fl . I1a p auerpsr ( t 3) ua a r,lnaror cn o 6o 6rqeHHbIMI{ uap aMerp aMlt ct onc a "

C lrareuarra.IeCHofr croponll o6o6qeuuue IlapaMerpbt flBJIflIore'fl llaHeilnoii

non6uuar{r,refi o6r,I'Iulrx [apaMerpon Crorca [5]'
Br,ruegeu 3allrrclMooTb Melr{Ay AByMfi c}IcTel\'IaM}I O6O6IIIeUnr,rx IIapaI\{eT-

pou c.r,oxca JIJrfr oAHofo r{ rot.o }Ite rrsJryqesHt{. tr4MeeM ABe I'pytrrlbl napa-

MerpoB Cronca Ir, lr, IJr., V, v Iz, I'2, (Jr, Vr'BupaxtenIaR (13) earlruyt-

cr{ [,Jrfr 3rr{x I(BYx fpyrl[ [apar{erpoB cneAyIoliII{M O6paaou:

t, : L.Er;i t't -LliI; l't: -ilm@rfi1; Ut :2ReUjJj;
(t4]'

tr:-t;Ai; I'r:ffi; Vz: -Zlrn(k'r'E'l)' Uz- 2Re\E,lL,)'

Burpaxeur,rrr {1,4) tt (tt) .gagyr perIeHl{e uocraeneHEoi'I saAarln. IIp"R-

Eapl{reJrbHo BanllltreM (tt) a ntlge

Er: o'8, )- b'Er;
Er: "'81 

'l- d'E;,
t';Ie

et: e$ii b : e't.eii c: ete'J-) d,: el'e'2. (15)

Rxogluple B ur,lpameHran (15) e[trHr4rtr{6re BeI{rOpLI Mo?ItHo B cl]olo Oqe-

peilr, Barrr,Icarb, ?IcrloJrl,sya (2), (4), (5) crIeAyIourIM o6paaotvt:

er:Cos91.xgl_sin9,..eis,.yo;e2:CoSQz.xo_l-sirr92eiD,y6;
(16)

e'r: - sirtgr'e-i5''xo -J-- COs 9r'Yoi t'z: - sirttpr'e-i$''xo f cOSQz'Yo'

IIoA,ctaunsa Br,Ipalr(eHua (1 6) u (15), 6yaeu I'rMerb:

r, - cos ql .cos gz J- sin rpr.sin gr ' ei(6'-6')'

b -- - si1 rp, . cos g2 . e-i6, * cos Q1 
. sin cA2' e-i6' ,.

(17 )
c : - cos q1 ' sin cpre*i6' --l- sin 9, ' cos q2 ' 6*iD' '

d : sin g, . sin q2.e-i(6,-6,) -i- cos g1 .cos qz.

Ouenu4uo, ql'o cllpaBeAlr{Br,I coorHoflIeul4fl
L ^* d:a,*.u--v,

Tanuu o6paaonr, BLIpa)fieI{1I.s (11) uputlllMalor B11A

Ez: aEt -f bE'r,
(tB)

E'z: -b-Er{ a-E'r.

flo4ctan.nag (tB) o (14), rocJre Her{oropr'Ix sJrel,le}rrapHblx rlpeo6pa3o-
RAIIU'"I IIOJIY(I }IM COOI'HOItrCH'I'I :

, I t : aar . I L -l- bb.' I', { I rn (ab.)'V, i tte (ab' )' t} r;
Il, : bb''' [, -p cta*' I, - I m (ab")'V, - ]te (ab.)' U r;
V, - 2I m (ab)' I, - 2l ru (ab)' t, { Re (cP 1- b')'V, { I ru (b2 - e')'U,; (19}

U z : - 2It \ub)' I L -F 2R (ab)' I', I I m (a2 )- b')"V, - lte (b2 - o')' U r'
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Saurzureu (191 n l,rarpnuuor,i {ropnae:
1, ll ll ,o' bb. Im(abr) Re(ub ) ll Il/'ll
i, ll ll ar. (L&r - Tttt (atf) - Rc (abr) ll lll, ll ,"".
% il 

: 
ll ,t* 1.,,1 2tm (ab) Re (a2 -r b2) Im (b2- ,1 

ll' llr, 11 ''"'u,ll ll-za,@t) 2Re\ab) Im (n2 ! bz) - Re(b2 -,') ll ll u,1

Bocnonr,ayeruca (20) AJrri rroJry{errr4fl 3aRl{cuMoct'}I MeHAy rapaMcrpaxt}l

Ctonca, orlreceHHblMll It Bel{ropa\{ e1 trI ei u nenropal'I e2 I'I er' ill'c"" u ,a-

crlroM clrvqae -' : 
l, : :; 

:;1 
;;,,.. -r- r sinez.yo,

e, : Yo, Q'z: isin qr.xo * cos Qz'Yo. 
Ql)

rlo*avacs (21) u t',tl 
::"J;;'*'o : - r si,.q,. (zz)

Ilos,crannna (22) s (20)

llr, il ll .or',p, sinstp, ]si.2q, ,ll ll 
,, 

llilllll,illl_,li
ilr; ll- ll 'i,"q, cos:tp. - isirr 2q, 0ll 

ll 
/; ll tzsl

ll rr, ll ll -- si,r z,p= sir 2rp" cos 2rp2 0ll Il r, ll

f[.nfl o6parEoro nepoxoAa Nro]nr{o.noryrrurb crreAyrouee vpaBHeHIIe:

I2

I2

v1

UL

(24)

cos2 92 sine qs - f, sin 29, 0

sin2 cp, cos2 tp,

-"in 2q.: - sin 2rp,2 cos 2q.2

0

0

t)

T

L

T srlt zq2

I1

I,I

VL

u1

S 3. flepeiillerr rerreprr n lroc'rlloelHlllo cttcreNtr,I ypanuenrlii ilelleHoca

.rr3jryateHuE. IrlsBecruo t6], qro R MarIII,lroaHrlIRHbIx CpeAax pacrnpo0rpa-

rreHrre rrJrocr{trx lloJrH cllcTa r,ro}nHo CneClrI4 ]t PacnllocTpaHeH}llo nByx TaIt

rra3LIBaeMbIX HOpI,IaJILHLiX tloc',l aBJIfIIOIIillx IIOTORa, pacIIpocTpaII}]rcIII{xctr

rreBaBr.lcrrr\{o. Brr6epr.lr crrcle}ry rrapaMorpoB Crorca, Iiolopble lrr,r o6ogua'rr4ll

.tepea 1*, .[ -, V ", 
fi r, tt Ha3ol]eM IIopil'taJrLHl,IN{lr [al]aNlerpaNM, TaKpIu o6pa-

Itolt,.tro6r,r ei[]tHt4rtlr6re BC)Itroprr, Ii Fio'l'oPbIi\I orHocfl'I'ctt e1'II llapallerpr,rt

paBHflJIncr, eAr4HrlrrHLrtrr ReIiTopar{ HopMa,lrbHLIx norol{oll. ]3 arorr'r cJIyrIae'

rran I,rbI yBrallttM r 4anrueiiuer,t, -VpaBIIeHIIfI llepelloca IIsJIyaleH]Ifr 6yR]t
r{tr{er6 uan6onee upoc'r oii sEA.

Orpanuunincrr roria (rJ).rractr'r, riofla u REipalfielrrrI{ Iio\,IIrJIcIicHoro Itoa{r-
.r[uqnenra [peJIoMJIeHnt, 

,r: no (i _ lx)

BCerAa MolI{Ho crll'Il a'l'b ttt): i u x(1' To|Aa rraPaMerllr'l In t [-, BBeAeH-

r.rrJo litrcpBble Cteuauosr,rlr ]2,7], paBHLI IrH'I'cHclIBHoo'l'tJN'I, rIoJrflpI43oBaHHLII'I

() /



BsaUMHO OprOrOHaJrLHO. ciIeAOBareJrBrIo, Bb1pa}fieHl4fl, OfipeAeJrfronllre Hoa6-
$uqnenmr uol'Jlolqeltllfl It rIoJLEpu3aqr{rl lropMaJrbubrx rloroltoB, Mo}Ittro BBfr6
na pa6orr,r [7]. Oguaxo gun ygo6crBa 3arrutrreM ]rx B roM Br{Ae, B noropoM
oHrr Aarorcrr n [3].

,(,rn xoe{dx{qrTe}rroB rrorJrorrleH}rr{ HopMaJrr,rrbrx rroroxoB 6ygeru trMerb

^o,tc+ : Z Qko- h - k,).sinzy + 7 @+ k.) +
-,+V + (2lro - k7 - lc,)2 sina 1 f (lt1- k")z cosz1 ;

a IoJlflptrsaUr,rE OtrpeAeilurcfl c.rreAvloulr{M ypaBHeHtreM:

(25)

/Drr\
\.D,/.

_L 1:
(kt- kr).cosf

(26)

Ec.ulr lar,r nr,r6epelr HatrpaBJrelrun ocefi r a a [apaJrJreJrbubrMu coorBer-
crBeErro neHropau D11 u D1 , ro (26) I,roE{Eo BarrEcarr, R BeHropEofi {oprrre

r,l
e r : M' I v (2lto - kt -k,.) sin2y -l-

L-
(27)

+{ ItUtr-kt-k,.)2sina T * &r- 1t,)'"or'y.jxo-1. M'(t r- k,) cos 1.y0.

3p,ecr e+ o6oaua.rarot eAl{Huqnbre Ber{Topbr, rloorBercrnvrotrrue HopMaJrbEbrM
xo,ne6anunu, a M - HopMupyroulnfi r\{Ho}r{r.rreJrb.

Pacclrorpurt paclpocrpauer{r{e HopMaJrr,Hbrx cocraBJrrr}oqux rroror(a B cpe-
.!e, O6oena'rr,ru sepea Eo+, Eo- noMrrJrer{cur,re aMlJr}rry4br EopMaJrrrrbrx
cocTaBJrtrrculr{x troTorta, BxoAflrrlero B rrorJrorqaroqyxl cpeAy rotrqraurr Az,
a qepe3 E4 w E-- coorBercrBeHHo BeJrr4qrrEbr, orlrooflrrlnecfl r( BbrxoAfl-
qeMy rrorol{Y; r{Meer{

.o,
E.+ : Eo + . ,i 

-; I" + fi-ix'+\l az . (29)

flonaras n*: 7 npu L,z MaJroM, no.r.yqaeM

E* == s,o (r -, * o, - T o,). (30)

3gecr, nre4eso o6oauaireHr,re -? ** : t ou.
Benu'rrna 61, o{eB}I[Ho, paBrra noe{{uqraeurv trorJrorueHlrff IIHTeHcT{r]-

EOCTI4 HOpMaJILHbIX tlOTOr{OB.
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flapauetpr,r Cronca Brrxoilflu1ero l,raJryqeur4fl B crrcreMe BenropoB ea u
E_ MO'I{HO BATtrCATI,:

I+: E+E\- I+ol A1+; I-: E-E. : I-ol- A/-; i rgti
v": -2lmfihl:v,o t Lv,: IJ ":2Re t+B-l: tJ"i+ AU.. ,I

floAc,rasilss croga (30), troryqzM:

LI+: - a4l.yLz, j

A1-: - a-[-L,2, I,,I
LV": - | to* r- o-) v,. Lz, f (32)

LIJ ": - lton- :-) .tr ". tr.l
7lrax, Mbr [orynr.rJrr{ [apaMerpr,r Croxca rorJrollerruoro nBJryrreflvfr B ctr-

creMe troJIflpaaar\ua, onpe[eJrrreMofi ypannenunvw (27), Ecnu unt uepefigeu
rt o6r,rssul{ napaMerpaM Croxca, orHeceuur,rM I{ rrauefiuult Hone6auuRIu,
ro A0JIE{HT,I troryql4rr, pe3yJrbrarr,r Vnuo. flpoAetraem aror trepexoA, IIpuqeM

rrapaMerp LU " [cl{JrroqrrM r4B paccMorpentrfl, ran HaIi oH To)rrgecrBeHuo

paBeH coorBercrByroqeMy rrapaMerpy Ltl y Vuuo [1].
Eygeu [oJrbBoBarbcfl MarptrqHr,rMu olrepaqlrfl]vru, Tari I{aFi BITIHJIaLIiTT

B aroM cryqae flpoll{e.
3anuueu ypaBuenue (32) s uarpaunort rpoprue:

^ 
llitll : 11",. :
ll,.llll,0

6_

0

t)

0 +(o1 * c-)

napaMerpaM Cr:ofica,

q, 12: I-, V2:Vn,

0ll
il

0 ll "
il

c , -l-o llt' -ilzit

.Lz. (34)

tIto6r,r

Hy?r{Ho tro
flpoge.nar

tIHITIM

lr: I

610

0o-

00

ll;il
llr,ll

uepefirr B ypaBuerrr{r, (33) n o6n
AcraBzrb B Irero (23),ry [orarafl, qro

3ry onepaquro, rroJryrruM

^lll; ll:ll.:,,; 
.-;# il ll

llr, ll 11,,,,*-sir2cp.",,, ll ll

ll cos'e sinz ca *# 
ll

,. ll sitt2q cos2q - *# 
ll

ll- "" 
2q sin 2p .o= z,p ll

B Qoplryro (25) rsegeru o6oesa.reuus:

o = + (2ko - k1 - tt,)sin2 1 -[- f, Qr, + tt,"),

(35)

-Lo: T, I tut, - k1 - ft.)z sina T * @t - k,)' cosz 1.
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"l'orga otIeBr4lIHo,

ll'r : 3 ll:" ll; ? 3ll_, , flt _i sli (36,

li 
, o i"*Io-ll-" 

l]o 
u,li' 

" 
llo o oil

flogcran.nra Br,rpalr{eHr{e (36) n )'paBHeur,re (31r), nonyuurvr:

^ili; il:1, ll: ::11-,, ll;,:":,: ;all.
ll ", ll I ll, , , ll 1j.,,, ,* -- si, ,* .", ,* ll

ll, o oil ll .o,,e sin2q =#lll ll,, ll.lI:-; 
:ll il].;:::';-dili ljlil 

^'

lrepeunoxe*r4e rpex ilrarp,q n upanort qaoru ypaBrre,r4fl Aaer

^ilI 
il {ili ;'il.'ilj: -:i;1"",,:,::ll} 

1; ll 
^ 37

3ua'reure Bxo[flrrrr,x B ypaB,e,r.re (37) ne.uu.rrau D cos kp u bsin 2rp Jrer*o
noJrytlsl5 us (35) n (28):

b sin2p : - f, Ot,- /c,) cos y,

D cos 29 : I en, - kt -k,) sinz 1. 1aB)

floacraunra Bhrpaffielrufl (38) ra (35) n (37), uonyunru

llt' ll il r,,,,i,,,1n o -*ro,-r,1.*, ll llt li

^l],r il:ll.'('Ic'rft')c.s21 !@,+r,t --r,= o,r-r,rr.,,, ll ll,, ll 
^,

ll,, ll ll-;,^,-/r,)cosr -f,*,-^,;.o,, ll llr,ll

li il ll r ,,ni,,.,.r,r,;;_.ll 

ll il ,,,,
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flplr ur,raope ypaBlreHrlfi (32) u (39) ne 6r'uo yqrelro BJIlItrHr{e HaJIIL(IIrfl

uerTpepr;rBrroro [OrJr6rqeHr4fl B cpe11e. Vuurblean eIO, IpI{BOAI4M yl]atsHegl{f

t.32) u (39) H crIeAYIouer{Y BtrAY:

A/+: - (k + o-')11'Az;
LI-: - (/t + a-) I-'L'z;

Lr) ":i-(tot ajl:) rI 
"' 

r\z;

^v " 
-l-(* * 5*:)v 

"' 
t,

LU"-=

LV":

(40)

- I Urr- /r,,) cos v'v ' Lz;

-IUt,-k,)cos v'v'Lz;
tl'

LV t: - I (tt, - ic,') cos T (11 * /,)'Az f

* [o * ! \zt, -- k1-k,) sin2 r )- + (/c1 ]- /c,)] v ' Lz;

LUr:--f** l{uro-ttt-k,')sirr2 r + +(r1f r)] u,'Lz'

3/icr:s /c - noe{{lrr\r4eHr HclllepbIBIIOI'O IIOITJIOIr{eHPI'{. (-lpannrar;an ypaR-

fl(,Hrrfl (4,L) c )rpaBHeHl4flMn vuHo [Jrfl rlaPaN{e',r'pon croltca ilol'.irollIeHIIOIO

fl3Jt\',.tcut,trt, MbI lll{Atr{M, rll'o ypaBIreHIltI TO}r{[ecTl]eHHr'I'

,[o cux nop Mbr pacoMarpllRaJlll toJILHo norJlotqenr{e Ha nyru Az cse-

'lrollolo rv.ra. Ec.tr'r yqocrr, Tar(lI{e r{SJIYqeI{ue' To rroJryql{M ypaBueuatr rre'

pc,rroca r4sJryqcHr{n, Br,rpaE(cHHr,re B rrapaMerpax ctoxca. flpeguo.nar-an ua-

.JII,Iql{c JTOHaJIbHOI'O 1]epMoAuHaMI4IIecKol-o paBIIoBeCltfl II MexaHI4BMa trcTI4H}IOfO

{Iol.JIolIIeHIt'1I]JIIIHIII,I'TaItHaHnpIITepMoIItr,IHaMl{qecI{oMpaBHoBecII[}IMeel{
t,:f :!g).U":V":0, lra ocgoBarrur{ vpannenraft (40) rIoJIYrrIlM,-i--'-- 2 , "

{-t JI0IIY IOUtre y p a lJ IreEI{fl rlepeHoca 14 3 JlyqeHr'Ifl :

A/+ : - (1, + a.,) IaLzl- (k l- aa1!f n;

A1- : - (1, + a_-) I_Lz-; (k + a_.1' 
B--9) 

' 6,'

+:-)rI".Lz;
"*1"-)v".Lz.

3qecr B g) - (ryuHqran fluasna.
vpanneullr (42) uonuocTEro gnllr4BaJreHrllEl YpaBHeIII4flM-vuuo, xorfl MbI

$ i(OKaBaJIE BT{BT4BaJIeHTIIOCTL ToJIbHO rOii aIaCr[I ypanUenZi flepeHoca? HO-

TOpafl coorBeTcrByer rrot Jroulenuoi,i auepruu. Jfer.xo MolItHo trol(a3arb SI{BI{-

Barer{Trrocrb r{ nropoft qacrl4 ypauuerrufi, coAep)*(alqefi 'r.rleHbt' coorBer-

.CTB\IIOIIII,IE U3TYqEHI,Irc.
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A1r : lo n orsin2l 1 f,Ut, +/c,.) cos'1]' [1' L'z -

Li,:fo**(r1 -f n)] .I'1.r\z
(41)

)

I

I ln'l

-(0,

- (o*

)

I

t
I

I
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cpanaunan ypaBHeHr{fl (42) c cucreuoii ypanuenufi c, nrgrzn, qro cn-
crerura c HenoJlHafl; oHa, HoIIeqHo, IrpaBZJIr,Ho Aaer SHaqeErrfl I1 w I ,,
tIocItoJIBI{y B ypaBHeHIIflx IIapaMeTpbI paBAeJIcHbI, Ho, I{e SHaE napaMeTpoB
v" w u", HeJIbS.s Haftrtr cocraBJrflrotrIr{x IIpu Apyrnx paSJlo)fieHr{flx rroJrEpr{-
soBaHrroro tr3ryqeHufl. cr.rcTeua ypaeueuufi c 6ynet nonuori roJrbr{o B roM
cJlyqae, HorAa trapaMerpr,r V":U":0, r. e. Horqa 11a[arc111ee Ha florro-
rqarcrqrlfi cilofi I4aryqeHue tr{rleer rrapaMerprr V"o: IJ"o: 0; cueAoBarerr6]ro-
rlaAaloqee trSryqenue MolnHo paaJlo)r{rrrr, r{a HeaaBtrcrrMr,Ie norol{u Ia u I_.

$ 4. Ilpu BbrBoAe ypaoueunfi (42) r\{br ilpuHrrNraJrpr, qro B Br,rpaprerrr.rqx
r{oMtrJreHcHoro iloHa 3 aTe JIfi rrpeJlo}rJleHrrfl

n: no (1 - rX)

BcerAa no: L. Ornarrer,rcs or eroro VCJroBufl, 6yleu cqlrrarr,, qro Ho\!_
rrilexcublfi floKasareJrr, upeJroMJIeEr{ft A[rtr HopMaJrr,EErx BoJIE paBHEercr{

ft+: flo-r'(1 - ix+).

Pacnragrrnax (29) B psA u orpantrquRaflcb roJrr,no nepBbrMtr cretrenflMn
oluoclrreJrbuo L,z, aMeeM

E+ : Eo;. (t - ,' * .nr*.Lz - no+.x*. + .o4 . (43)

O6osuaquM * no*: d+, zo+.X*. * : + , ror[a (43) upurrrer Br{r{

E+: uo*.(L- iot. o, -? o) . (44)

floAcrawran (44) a (3L), roJryrrrrM rrapaMerpbr cronca trofJroqeHHofG
TsJIyqeHr{fl:

A/+: - agaLz;
LI-: - a-l-.Lz

o, -l_oLV,: .V"L,z-(6+-. 6_)Ll".L2;

L(J 
" 
: - 3t+- . II 

". 
L,z+ (6+ - 0-) V". Lz.

Anar:ornquo rpe[*rAyrqeMy r{B rr,rpaxelrzri q45) rrromuo [oilyqzrb otrcre-
Nry ypaBr-reHlrft uepeuoca uaryqeHr,rfl B oneAyro[treM Br4Ae:

A,f+ : - (k +p+) /+ .Lz * (k * o+) .u *', .O4

A.I- : - (k + 6-)/-. Lz * (k+ o-) . B-19 . 6r.

LV": -[** lto*+o-)lu" Az-(6a-0-) II".Lz;

L{J": -[** [to*+o-)]u".Azf (0-,.- 6-)v".a,2.

3artetltttt, tITo B ypaBr.IeHrrflx (46) auaueuua xoa$$r,rqr{eHToB rrorJrorqer{rrrr
6* u o_ n fioJl.flpr{Barlrrr{ noronon f *n 1_ yxre He coBrraAarorcauaJroruqr{r;rN,rlr.
ITeJII{qI{HailItrr B ypaB}IeHr{ax (42). flrn oupegeJrerrr.r.tr arrrx ReJrr{qr4u, a rax}p{e

.I
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t
t

I

)

(1r5)

(460;,
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noadrr[trqueuToB 6+ lt 0_ uagO [pOAeJIarr, B6II(JIaAI1II, aHaIOulrIHLIe [poAeJIaH-

rrr,rM B OTarbe [7 l, ncxoAn I,I3 O6u1,r,rxBr,Ipa]Re]IUftItoMrrJIeHCHOrO trOHaSaTe'rLI

irpeJroMJIeHua u IIorIapI{BaIIuI{ EopMaIIbHbIx BoJIH,- {opruynlr (13), (14) I7l.
3auernu rafix(e, rrro B ypaBHeuuflx (42) tt (46) ust HeflBHo rlpeArloiraraer{'

qTO IIoJIrIpI,ISaItrI{tI flOpi\{aJILHbIX IIOTOITOB COXpaI-Ifle TC'I OT TOTII{I{ N TOqI{e 
'

uHase r{ETelpaqurl ?TI{x ypaBIIeEI,Ifi AaCT peByJIbTaT, JIIImeHIILIfi $lrSr'rueCHOrO

CMr,rcJra. flonnprasaql{[ HopMaJIbHLIx troTo1oB, CooTBeTcrByIoUII{x ypaBHe-

ilHflNr (42), OrpeAeJlnmrctl BslpaffieuIaeu (26) coBMecrllo c {opruynaun (16)i

(17) pa6orr,r [2]. BrruuureM arr{ rfoprrrynrr, oflpeAerlflrou,ue aror{flr,Ie Hoa$tbu'

Ur{eHr[I trorJlotrlegurl B I'IopMaJIb]IOM o6patnou a${ente 3eeuana c yqeroM

llotrrrJrepoBcRoIo paoIIIl{peHIIfl JII{HI{II tr pacItrilpeHI{fI BCJIeACTBIIe BaTyxa-

HI4ri uaryqeHr{f r{ BaTyxaHr{fl BcJIeAcTBT{e coy4apeHr{ft, yqtrrrblBaf , qro B Halnux

O6oanaqeulinx IICJILIaIUIILI S, Sz, Su paBlILI COOTBeTCTBeIIHO kr, hr, k,

ez6i1rl qx

/!'-v \,

,- \a- 7
+@

ikr,, : dv'; (47)

(48)'1.

1/ i,.m.c.Ltt o *:L [v'- (v'r t vr)]'z+ o?,,

e26i1r. f i1s

/ v'-v \2_t-t
, \ a'oi

.dtt'
1f i.m.c.Luo

-J* tr'- v.;112 * ofl

+@

\
ilt

Sna.reulrg llxoAflrqt{x s (1fi) u ( B) rapalrerpoB re Ete' qro rr r pa6ote [2]'
\42 (26), (47), (45) BIrAIro, qro Ilorflpu3arll{fl HopMaJrbHbrx troroKoB BAorIr''

llac11pocTpaHetrufl Jryrla ocTaeTcfl IIocTofIIHofi, e0JII4 ocTaeTcfl IIocTo.flIIIIbIM

Ber{TOp MarHIlTHOi.i HaIIpfl}I(eHHOCTI{, a TaI(He TeMIIepaTypa tr trJIOTIIoCTb.'

Boalrolnno, rrro B peaJrbHrrx arNroc{epax BJII,IflHrre rrSMeIreHI4fl rIJIorIrocrI{ rr'

rer{neparypbr N,raJIo, uo, ilpe?I(Ae rIeM peltrarb ypaBEeIIIIfl (42), Heo6xoAI'I}Io'

oqeHrtTb I{SMeIreHr{e rroJrfl prrSarI4r{ Hop}IaJlErrr,rx [oToItoB.

llz aEaJIOTI{qHbIx coo6pap(eHllft ;ICHO, qTO fIpI4MSIII{MOCTr ypaBHeul{fi

Vuuo uupe: tpe6ye.rcfl ToJIbI{o [ocToflIIcTBo HaupaBJIeIIIIfl BeHTOpa MaI-

rrrrTHOft Irarlpfl)rteEHocrll.
ECnra n eTo yCJTOBI,IS He oCyIqeCTBJIfleTCf , TO, trpell{Ae tIeM I'II{TeIpIIpOBaTL

ypaBrregr{fl (42) nntr cr{crei\{y v, a ra1xe (46), ueo6xoAr{r\{o B srrrx ypaBlre'

rrr{flX Uepei,iTla fi trapaMeTpall CtOHCa, OTIIocflilIIINICtI K BeHTOpaM' IIOCTo;IHIII'INI

BAoJrr, pacnpocTparregr{fl ryua. B pesyJrr,TaTe 6y4eu r{MeTb CLICTgMy qeTr,Ipex

IropMaJIbHLIx flrrneiiHblx I{eoAHopoAIrIrx ypaBHeEI4ft c llepeMellHunnra Hoa$$u'

ITIIEHTAMI{.

B 3ar(Jrroqegtre xoqy Br,rpasr{rr, 6,narogapr1ocr:s B. E. Ctenar1Ony,

A. ts. Cenepnolry lr IL II. ,[o6ponpaer{Hy 3a o6cy}fiAeHue AaHHofi pa6orrr'

26 4r,na6pn 1960 r.
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Tou XXVI, tg61 r.

xpoMocoEpHAfl BCtIbrrrIItA 22 ABIyCTA 1958 rO[A I,r
CIJfISAHHLIE c IrEII PA[I40- 1{ rEo(DMB?rtIECItIrE aooEltrbl

B, il[, B,caluatupcrcu&,, A.,C, /\aopnutu.u,, IL I{. Eprow,eo,
II . L Motteeea, fO. I:[. If erunop, M. B. Ot,,,qtu, I:[. If , O|ttutqoa*

Ilpe4cranren Marepr4aJr no na6;rro4erur.fir{ Bcrrr,tmfirr 22 atryora 1g5B r., flpolclerr].rrjrr
lra ltpr,rucr<ofi actpotpranuecxoii o6cepnatopr4r,r lra xoponorpaipe, pa;lrorenebxolrax, rrorro-
c(lepnoi'i craurlr4ll' Ira aruoclpeprnax, reor{arrrrar:nor.i crarrrlrru, a rax}fie Aar{Hr,rc rro Hocr-
l.rr{qocxr,rM .nyuarrr (no na6nro;qenuau pr4a cranqufi).

TI{E CIIROI,IOSPHERIC FLAITE OIT AI-IGUST 22, 1958 AND CONN]]CTE])
RADIO AND GEOPIIVSICAL EtrFECTS, by B. M. vlacrim.irshy, A. s. Duorgashin,
N. N. Eryucheu, I. G, Moyiseyea,y. L t\eshpor, M. B, Ogir and, I. N. Odintsoua._
ObservaLional dala ale given on the flare of August 22, 1958, obtained aL the Crimeal
Aslrophysical Observatory with the coronograph, a[ the radio, ionospheric and geomagne-
bic stations, on atmospherics and also those orr cosmic rays (observations of several
stations).

The solar flare of 22 August 1958 and corresponding geophysical eflects obLailctl
at, ''adio telescopc, ionospheric, magnet,ic and cosmic ray stations are examined.

$ 1. llayverrue Bcrrbrrrtrcr4 R onrr,rqecxoM u paflr.rogr{arraBo}rc

22 anlycta 1958 r. na l{pr,rwrcnofi actporprnar{rrecnoi,i o6cepnaropr,rr.r 6nla
3allerr4crpr4poBaHa 6onr,maR xpor{oc(}epHafl BclbrrnHa 6a.u;rra 3, Hoopgunatlr

-noropoii

e - -t 18'; l. : -l l3', L =- 312".

Ha-rano Bcrr[rilrHr,r B cBere Ho He Saxuaqeflo, I{ }trruoperr4crpaql,rrr o0,
ocyllecrBJr,reNIafl c uoMoIIlbIo R]reBarMeHHoro noponorpa{ra I{I'-1, naua-
Jrac6 roJrr,no c 14h57'\ MrrpoRoro BpeMerrr4. flo na6nrogeur{flM o6cepBaroprlr.r
B orrase oHa HarraJracb s L4h77*, IIo Aar{r{ErM o6cepnaropura ilIax-Mac-
B L4h2}^, Bepo,nruo, Harraro Bcrrbrrrrxr{ orHocrrrcfl H MoMe}rry t4hl7"', xart
gro cJreAver r4B AaHHr,rx Orrauu, pa6orbr [1] u noxa3arrr{r1 aruoc(pepr.rxon,
no noropr,rM arp{ext rraqarcfl s 11rhl.5^. Cnerlnaurrro ilpoBcAerrHoe corro-
craBJrerrrle MoMeHroB Haqa"Tra BctrbrmeH c rrayaJroM a{rr}eRron Ha arMoc(pe-

]lr{Hax [,rrfl 29 cJrytln"u troHaBaJro, .rro u 14 cJryqaflx 6r,rro ro,rgoe coBtra4egrro
srrrx Mor\{errroB, B 6 cnyuanx a${ren'r HaquHarcrr Ha l-2 Mr{E. pafir,rne u
B 9 cny'1nflx a{$ent ua 7-2 Mart. n 6onr,rne orcraBaJr or HaqaJra Dcrrbrrrr}rfl.
o'r'cloga cneAyer, qro MoMer.rr llthl7o'an,*ercs 6o;ree rorrHbrlr, areM l4t12}',t .

74



/in lo'

Onr, 1. (Dororpatrrrr Bcnrnrililr'r 22,Vlll 1958 r. B rrocJrcAoRaroJlr,Irle MotlIeIITbI

c{) pa3Brrrr'rfi, Bpoltn :ur.tponoc

e
U

tr

N

/4 h,5Bn J

E

/,5h /zm, J J



()rrr'. 1 (oriorr.rarrrrcr)

I
W



NIancr.rualr,Hofi fipgocrr,r uc[],rrilrra J{ocr}rr-i1t1 n 151t02f"5, fiol{er1 ne 6ttl
BaperlcTpltlloBaII, l'ax I(alt 3aI{OHaII.{JIacl ollo [O(lJIe 3axoAa COnr'rr\a, IJ 171't7n'

ucrbrrrrna eue cyrqecrtsoBaJla (Aauurte Orraun).

Bcur,rurrta 22 aur.ycra tsoaHrrxJra B cJrox{Iroi,ir 6r,rrotttrprroi.i lpyrlile lIt]reH'

3aHr{Maro[r,eit uo qo.nrore rrpr.lMepHo 10o. Onpyntena rflonny;raml1 r{ BoJIoIt-

Ira1rrr. ttan ynaaago n pa6ore [1], npI,I npoxoxiltcrlur{ garrtrofi aI{rI'IBLIoi/I 06-

Jracrr{ qepea BuAnrur,ui qucx Cornqa n neli upounorlrJlo 24 sclbrruru 6alrna 1.,

AICTbIPE BCIIbIIII(II 6AITA 2 N TP]fl BCIILJIIIHI'I 6A;NTTA 3.

Eonr,uras BcrErrlxa 22 aurycra BoBrlI4ItJIa IIa Mecre 6onee cna6oro 6alrla

1* nru 2 (13h27*, $ur. 1) cpasy E(e rocJre onoHrraHr,rfl nocneJlneil. oqartt

RCrrr,rmnl{ paCIIoJIo}I{eI{Id DAOJIT, 6oltl,utoro 80.1I oI{Ha ({lrr ' t r'r 2) , rOropoe,

rran Br,rArro ua l2l, r{Aer BAoJrb r'reiirpansuofi rnrurrl MarHurHoro uonn. }tap-

rr4rra MaIr.rIrTIroIo [oJIrI B o6uac'ur garruofi BcrIbIIuH]'I [pI{BeAeIla n pa6ore [2J,

orr(yAa Rr{Ar{o, rrro 11ocre erofi r]cubrrxnr.r MarHrITHoe rloJre cIa.TIl,Ho ytlponlaercfl.

fIo $unr,ruy, rroJryqelrHoMv Ha rtopouorpa(re, 6trtu uoc.rpoollbl HpllliLIe

pasBrrrl{fl qeTblpex yBJIoB BcIII{IIIIII{ B Ho, a TaI{}Hc fipI{BLIe nx nlorqap,eil .

I4a npunr,rx Br4AHo, rJTo B ocflouHorvr pa3Brrr]re BcIIbrIrlHu .[por4cxoAuJro rIJIaBHo,

r,r roJrblto B y3Jre 3 nlrgunr Bal\{er}rr,re none6arlug trpltocrrr IiI rIJIorqaAlr. Martcl'ruylrt

flpItOCTl,I flclIO BEIpa,fleH TOJIbIto B y3.TIe 2, n octaIsHllx )/3.1lax orl I'IMeeT BI4II

uroulaAr{r,r c Hecr(oJrbxnulr none6arrr{rrMr.{. flpnoctrs Bcrlhtltrnu ll MaI{crlrlylue

B qerr;rpe paBa rrpeBocxoArrJra flpnocrb coce4neil IIeBoIlMyIqeIIEoii cl6racri'I

Conuqa, r{B qero Br{Arro, rrTo oHa rre oTr{ocr4Tcfl H rlr{cJry oqonb frpltux Bcrlbltrlelt,

noTopbre B I\,IaHcI{MyMe B 6-8 paa r.r 6olrlure [peBOcxoAtIuIpItocTL coceAHero

rreBo3r\{yrqeuHoro tlona. Ho urorqagb Bctrbrrrrnl{ 6r,rrla oqenr 6o.nr,urofi:B l{aH-

cr4r{yMe flp}tocrl{ oHa paBEtIJIacb tIpI,IMep;g:o 14'108 xuz (npuruepuo 10-3 nlo-
'rqaArr coJrHeqHoro Aucna).

SUeprUA, U3;1yaleH11afl BCII6IIIIIIOiII B CBeTe Ho, 6rUa BIJaIucJIeHa lr0 Me'rOAy,

.r,rsJrox{erruorvry n [31. Ona onasalacb pa]ruofi IIpI{MepHo 9'1028 op?lrto ara oqeu-

Ha orrelrb trpu6nr.rBurerr.6Haf r4B-Ba orcyrcrRl4rI rIoJIHoii npr'ruor)i paBBl{rI{rI

BctrbrlrrHr{ B Ho.
Perucrpaqufl pa[flor{BnyrreHr{fl Conuqa r]o Bpel\{fl aroii BclbIIxHIl, ocylllecrB-

.lrriet\(arl Ha BoJIIIax l0 cl+y l,5,w,II0BBO.rII{JIa cyALITb o BeIuaIuHe aHepI'I{II, u3-

Jryareggoii Bcrrbrmgoi.A B paAr{oAr4arraaorre. Haquuatl c BoJIHrI 3 c",r 6rrno I'rBJry-

rreHo, BeporrrHo, He Meuee 7024 ape. flocreguee cJreAyer rra rot'o, qro BeJrutlr'rHa

c.rre1TpoMarglrtTuoit aHepII{r{ (6ea yueta uorlolqeurlfl B I{opoHe), ur,rgelrerruoii

Iro BpeM.fl BotrLIIxItI4 Ha BoJII{ax l0 cu t L,5 }t'1 npu6.[l43I4rcJILIIo paB]Ia

4'l}s opelaq. u 1014 epeleq coorBercrBeurro'

Co6rrrue B paAr{otrBJryrregtrI{, cBr{Bar{Hoe co BcrlbtxlHofi, paaBrrBaJlocrl

crrcAyroq1.rM o6paaoM. Ha sotse 1,5.a1, ({ur.3) B 14h30^ IIoflBI4JII4cb ltparno-
Bpel\{er{H},re rpytrilbr Bc[JIecnoB cpaB]IETeJIbLIo He6oILmoii l{HTeHcI{BuoCTI{

{7,2, 3,4, 5 w 6) , uo xopouo BaMer}Ihre Ha SoHe ltryMollofi 6ypr'l , xotopan
Harraracb 6onee .IeM Ba cyTKI{ Ao Bcnr,rmru. Ha BoJrIle 70 cu, oI{oJIo 14h30*

Mox{}ro BaMeTl Tt, nenOtopr,rfi IIoAteM ypoBHfl paAl4ollsnylleHu-fl' a TaI{E{e ptIA

riparroBpeMerrHblx BctrJIecKoB (taxXe o6oagaqesbl 1ra Slrr.3qllSpaura 7, 2, 3,

4,5 u 6), xoroprle IIo BpeMeHII coOTBeTCTByIoT I{paTHoBpeMe}IHLIM rpyilnaM

rrcrrJrecHoB Ha BonHe 7,5 u.
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orcytcrnue BaNIerHo,o pacxolnAeHrrfr tso Bpel,reHr{ rloflBJleHrrf coorBercr-
Iryrctr{I{X Apyr Apyry BcrrJrecnoB r{a BoJrHax 10 c*t, tr 1,5,n (to.ruocrb orcarera
upel{e}rr.r }ra Jrerrrax calroul,rcqa -l_ 3") noHaBbrBaer, qro ero, rro_Br,rAr41\rorry,,
BCrrJrecnrr III fltua, orJrr4rrarorquecr 6r,rcrpr,ru 4pefr{ou [o aracrore.

4/o-zz orfu2zt1

400

zo/n /[h4o
-zz o4r'rq

,Z = /0#,.

/4 h 4on ffhoon /5h20n ffh40n
. tlrrrr. 3. 3auLrcr, pa3Br{Tn[ Bctrhrrrr*rr rra BoJrHax l,S .u, u l0 cu

IVloqr'rrut BCrIJrecIt paAuoua.r:tyqeHrr.s Ha BoJrrre 7A cn ;51a,tugaercfl B 14h56',"
!r B Nrarrcr4rlryr{e [peBocxoAr{T ypoBeHb 2.70-rs aruln,2eq. Ha.rano 6nrcrporo eoe-
pacraHr{.E r{HTeHCr/lBHOCrlr Ha BOJrrre 1,5 *l uorxuo oTr{ecrrln 14h5g-, B 15h05*,
Irrrrerrcr{Br-rocrrr rrpeBocxoAr{T ypoBeHb t0-1s smlJwLeq. Etor BctrJrecH paAr.ro-
u3ryqeHr'rfl rra BoJrHax l0 cn v 1,5,u,, BepoflrHo, MomHo orHecrrr Ho II rnnv,
rtoropr,rrt xapanrepr.rsyercfl t{eAJreHHbrN,r Apefir[ou Iro qacrore, npyrbrh,r [epeA-
Irrrlr Spontolr lr 6onr,nroi,i r,rnrencuBHocrbro.

tr1[auecrrro, qro Iro Bper,fer{I,I:]arraaAbrBarrl{rr HaaraJra BcrrJreclta II rnna rra
6rlrce 4.lrlruHllx IloJIHax rlo orHourerrrrrc n 6onee nopornr{r\r Moxt}ro orIeHr4l.r,,
CIiOpOCTL ABI{EieHlIfl B riOpOHo aIeIJTa, IIIJ3LIBaIOtrtreIO TaIU{e BC[JIeCHrr. Tattan
ol[elll]ia, col'Jlacuo pa6ore [4], upuuoAr,tr llJrrr AarrHoro Bc11Jrec6a K Be.flr{rllrre,
cr{opoclrr u 1300 xnlcex.

.,)

.fl=l,tu
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Fla eo"ruHe l() c,vt rr l5l'50'' l,rnrer{cr{Brrocrr., paAI{oI{BJl)IqeH}Ifl, cBflBaHHoI.o'

{'o BcrlbrlrrxotTr, c ocuoluovr crra4aer. FIa BoJrrre 7,5 n ilocJle HeHoropor-o'

crraAa Hacrrnaercfl lrc71,nr:urlr,pi uo[r,eM t{r{'r'eHcr4rJrrocra rIocJle t5ht0'". B t5h/rttn
Irrrrer{claBuocrb AoxoArrl /{o yIloBHfl 2,5 . t0-zo amf n2et1 rr [aJrec Haalu]Iaer
TIeAJIeHI{o cnaAal'b l,o 17n. llonsrruennoe paAtrol{BJlyqeuue Ha BoJIrIe 1,,5 at,

B nepl4og or t5l'1.0'^ uo i7h r,rlreer BnA, xapamrepnr,lft11ntl BcrIJIecKonlVtura.
Izluregclrsnocrr, ruyMoBoft 6ypu (I u,ru ncnnecHou) [ocJle BclDrrIrHr,I peano'

yBeruql,Iracb, I1 B reqerrne cJreAyrotrIero Ar{fl rlyMoBatr 6ypr 6nna n 1,5-2 paaa

rlrrTeHci[Br.Iee , qe['r Ao Bcfltrilrnr{. Tannu o6paaorr, co6r,rrr,re B paAr{or{BJry-
tlcHurI, cBr{BaHrroe c paccMarplrsaeMoli ncutrmnoi,i,r{rreercJroffirryrccrpyltrypy
c HaJllrrrr.{er{ J, iI, l1I, IV runon BctrJrecr(oB, rrro frBJrrrercrr AoBorrrrHo peAHI4r\{

co6rrtr,reu. B ouru.recnoNl crrenTpe Bcfrbrrrrr{a 22 antyua orJlr{alaercf 6otrmoii
AJIIITeJIbuoctr,ro (6o;nrure 3 vacon) r{ flcrro Br,rpa}fierrrroiir unoroyenonoii ctpylt-
typoii.

$ 2. I4orroctpepur,re atptpenrr,I Bcfrllrrrt'I{
22 anrycra 1958 roAa

Bo upc,lra Bctrbrurnr{ 22 asryua 1958 r'. r Hpr,rucnoit acrpor}ualrqecno-ii
o6cepua'ropnlr rrpoBo4r4Jrtrcr na6nrogenua Ha lrouocc[epuofi crarrql{I{ t5]
rI IIa ycrarJour{e AJr.s He[pepr;rRrror,1 pelncrpaqr,rfl rrrrrerpaJlr,Hoiii r{}Irel{crr]rno-
cttt atr'roc(rellrrnoB rra rtrecrlr $nncrrpouanulrx qac'rorax: 13, 22,27,32,37
t 1t2 neu,. Peayltraru ilpcl\BaplrlcirrJrrol'o aHaJrr,rsa [oryqeHHr,Ix l{&HHbIX [pll-
IloAr{Tcfl ItI{}Ite.

V n e l r,r q e r{ r.{ e E Jr e H r p o H H o i,l n o rr q e rr 1' p a u il u v E - o 6 n a c r I,I.

,1(;nn alraJrI4Ba rroBc[er{r4rr c:uot E l,rouocr[epsr ]lo BpeMrI ncur,tmnu 6r,t,lLo.

IIIIOIISBeAeHO OparJrreHrre BbIcoTHo-rraoToTHbIx xapaKTeplrcTI4It, floJIyqeHublX
22 aulycra t95B r. u ll Arrr{ Ao r{ rocJre Rcrbrmr(rr. flo Bua.reun}o Itprrrrl-
ttccHlrx qacror o rroMorrlbro ypauuoHlrrr t{ : L,24.104 /'l 1fuleLl) 6r,r.nr,l Br,rrrr4-

cJIeIIbI Maxcl{MaJrrrrrbre r{oHqeHTparp4r{ n cnoe -/J ao llpeMf Bcrrritrrn}r }r j(Jrtl

HoHrpoJrLHr,Ix gueli. Itpunrre r{B}reFre}rufr aJrenrpor'rHoi,i xouqeutpaur4t{ Bo BpeMa

llorrrllrIr{u I4 Ba HoHrponrHbre I{Htr rrprrBeAeHr,r rla {ur. /r. 3a nontpolrurre
11HI,I rralrrrl 1"9, 20, 23, 25 arrly(ira. FIa {rur. 5 uoHa:,rano LraMe}reHrre no c]le--
NIeITI,I A1/ : Iy'r, - A',r, . r. e. [plrparrleHr{R aneHrponnoft nou[eurpaqurr
22 anryc'r'a uo cparJrrenr{ro ( riorrrpo,,rLr{brMr{ ArrrrMr{. 3Aecs txe uocrpoerro
cl)elulee FiBaAparr{qrroe yHJro}reHrre uo RoI{TpoJrbHbrM /dHfrM 6p. Maxcuuanr,-
flLIe BHaqeur,rfl Afi paBrrbr 45-47 %, cpeluee KBaAparurlHoe ynJrorreHr'ie'
rI3 cpeAHnx rro norrrpoJrr,HbrM ArrrrM paBrro *Bo/0. lJa atolo Mox{rro uan.n()-
r1r{Trr, \to 22 aBrycra c t4h30"t go t6h00"' 6r,rno ueo6brquoe rroBbrr[eHr.le
arrer{rpoHHoir noHqeutpaUr{Il B E-cnoe. Tax xax na6rloger{urr rrpoBoAr4Jrr,rcL
rrellea l5 uun., ro M6r He MolHeM 6onee toquo olpegeJrrrrr, HaaraJro a$(eH.ra,

orr,oci.r'enrHoe rBMeHeHrre aJrenrpo.rnofr noHqeHrpaur,rrr +# r,lo irpeMrJ

toll6rrrrnr{ tror(aaauo ua t]lur'. 6. ItaH wrgno ue {lu'. 6, ua6.uro4arorcrr IriL
A//

Mari( lrMyma ffi r i5"10"' lr r.r l5-45"' (Ha.rr.rHan c 14h55'n Ao 1ih50- Ha-

(ilrogenr,rn upoRo;u{Jrr{cb rrepea Ha}nAbre 5 unu.), Horopbre rro npe}renu,
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ItoBoJTLHO XOpOmo COlJra(lymTefi c xoAoi\{ paAuouSryqcHr,rn r.ra BoJrIIe 7,5 n
(crr. ([ur. 3).

flo lralrepeurrro aJrefiTpouuorl Holrr\eHTpaqum y o6nacrn E 6:uta cgeJraEa
rroIrbrTRa oqeIrI4Tr, sIIeprlrro, BbrsbIBalolqyrc ldorroJrHrlTeIrbHylo IIoHrr3aqtrrc
t E-o6taerv. Bo BpeMfl Bctrbrrrrxtr. IIp, aroM trpeArroJrarafiocb, qro Bcfl
eHeprl{fl rroJruocrrlo rrorJrorqaercfl B cJroe E r noroH arreprrdr4 y ocuoBanufl
CJIOfl OqEHB MAT.

fi!' flo;nnoe KortrrrecrBo BrroBb o6paayeurrx oJrenrpouoB s croil6e ceqeuueM
n L cu2 R naxolr-nu6o orpauuqenEoM cJroe, cxarneM or z : zo Ae z := z,m

(,r[e z-Br,rcora cnon), panuo [6]

Q,,: (1)

(2)

Paccraorpuu ypaBueHlre 6arasca uorrrlaaqrrr{

{r: t - d.Nz.

lh'o r,loxtno Batrr,rcarr, cJreldyrorqr4M o6paaou:

Nd.z: I dz- a
II

0

lYz dz.

flocrporau paclpeAeJreur4e ?Jrexrpouuoii HouqeuTpaqulr c ucrrlnuoii s],r-
coroft R pa,Bruqur,re MoMeHrrJ BpeMerrrr r.r [crroJrbayfl ypaBuenr.re (3), oupe-
AeJraeM Q nax Bo BpeMfl Bctrr,r[rxr{, TaH rir AJrfl HenoaMy[Ieunofi uouoc{upr.
flpegnaplrreJrl,Hr,re Bbrqrlcrerlrlfl rol(aBaJru, rrro B MoMeIrr MarclrMyua er[{rex-
'ra n Z-c.noe

2.rc8olle6mllH!!
c.ttzcen : t,G.

1.2.I08 enettnPotloa
' cu,2cen

flogcranlRn coorBercrByroqrre Bua.reutrfl B ypaBrreErre (2), oupe4enralvr

so: 8,9.1,0-s#-"*,.

6 IZrr. HpbtMcno[ o6cepBaropr,r[, r. XXVI B1

znt

I
Idz:fr.or* (r- *),

r'4c Sn l.r ,S, cooroercrBeHHo paBuhr 3Har{euuflM trorol(a Euepr'}r}r Ea ypoB-
Eflx zo u zn; S*-uoron eneprur{, nocrytraoqeft n arMoc{epy raarne (npu
z-o x); x - seuuruoe paccro.snrae conuqai Et- troreEqrraJr rroHusaquu.

flpe4uotararr, qro ,So (uoron aueprrrtr y ocuoBaur{a cnoa) oqeur MaJr [,
So

cJreAoRare,rlr,Eo, #*0, uoilyquM

,s-o _ __1," ggryY-o' ('i

:14tr714

s-: 
Q
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I
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zm

i
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dt
dtJ (3)
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Itonu.Iectuo AotIoIIHIITeJITnOfr aueprlll{' BllAelflrcqelicn Bo Bpe}I'{ BctrbIIIII{I'I

fia L ctz g I cenB MoN,reFrr lraricr,rM)'\{a a{{exta r B-CnOe, a^s, : 0,6'10-2 #h
ffOnuaq Al{eprufl xteclXOrii paAIIaqIII{, RO3Ael"IcTtl)/mtllafl na t:nOft E n Uil-

t2

SLIllarcU{afI AOIIOJIH!{TSIILHVIO IIOIII'I3aUnp B HeIvI, paBHa 'S 
: 2nfi2\ lS"ll'

i
rne 1? - paccrorlllue or SeMJIlr go Conuqa.

flpuunuag, .rro a{Qe6rtrBuafl [Jr1{TeJrbI-Iocrt, ooagelicrl]I'Ifl IIoHI{ilyPuel o

rl3Jryqeur{fi paBHa t vacy, iloryquM, qro ,S:3't028 gpe'

IlornorqeHr,re r o6,rTacrr{ l) tronoc{epr,r. 13 repl{oA,' 141'15"'

uo 16h30* Ha611loAa,11ucb aHoMaflr{}I B c}rTotIHoM xo4e i\II4HI'lMaJIL'HbIx qacl'o'f

orpa)fieHr{r{. Boapacrau[e fu,rr 6rtno sapet'IlcrpllpoIra]I o s !4n23^ + 7t, MaItcll-

MarrbHoe uHaqegr{e-B t ihOO;-1 5', aaxlnulrrrocb llo3}IyqeHrre n 16h15* + t5n' '

Ha {ur. 7 uocrpoeu rpelrenuoli xoA orHocr.lTeJrr,Hol'o llsMeHeHfir sJIeKTpoIr-

nofi uno.ruocrl{, paccql{tauurrrt tro lrr, [6]. ]taH BIIAIIo ue {ur. 7, }'IaHcuMalt'-
1Yr

uoe euaueulrefr Aocrr,rraer 2,2. B cBtrlvr c DTI{M llr{Tepecuo orNIeTI4Tr,' alro

rro naIlHI{}I nauepenuir IoIJIOU{9HI{R na o6cepBaTOplII{ Peuccenep (Renssc-

laer, rp :42'47'; L :73"27'Iztrl) uetoAont perl{crpaul{r }IHreEcIlBIrocrI{ Itoc-

Musecnoro paAuon3ilyqenr{rr Ea qacrore 78 Metp orHocureJrr,rroe lIBNIeHeHI4e

aJlel(rpouuoii r,notnoctl{ B N{aKcIIL{yMe BosNIytrIeHufl cocraBJlfler -7 [7, Bl'
TaXOe He CooTIleTcTBI{e pe ByJI bTaToB IIsNIepeHI{ft Ha AByx cTaHIIr'rg x u omer: 6m:rr'

o6tscneno paSruqueM oflTp1sec1ux roJrtru{H AJ]rr r{Oglr3rrpyrcu,ero u3ryqeu[rl
(lra-aa pa3[uqHErx BeHr{TEbrx paccTotrHr{ft Conuqa). 3ruu, [o-BI{Ar{MoMY, loa-

rrolnHo rag)fle o66rrcgr,rTb u yBeiluqeuuei airenrporlHoii rIJIorlrocrll Ir B 06ra-

crn E r,ronoc{epur. O4uano IJoBpacraIIIIe sJIeI(rpoIIHoft ItoHIIeHrpaqI4II B 06-

JIacTI{ ,E uomer' 6r,rTr, nsrasaHo II AocTaToqrlo IIIITeI{CIIRHOI1 AiluHHoBOJIIIOBOi/i

pa4lraqueft BCrIbrItrKu. floarorty oHoIIqaTeJIbHoe pelleHlle NIoII(Ho 6y4e, uplr-

HflTL, IIocJIe aI{aJII{Ba 6onSmorO 3l(CilepI4x{eHTaJIblIol'O x{aTepI{aJIa'

14 e lte rIe HII e lI HTe IIc?I B]r o crll a rNI o crb e pr{ H o B' 3a-

IIITCII I{I.ITgI{CIIBlIOCTIT aTNIOCSepuHOB 3a IIepllOA, OXBaTLIBalgtqflii pasBr,t'rl'l{i

Bcrrbrrunu, [pI{BeAeHbI ua SUr.8. tr{a 1ree BI{AHO' aITo BO BpeNIf BcIIrIIIIHII Ha-

6nro4aetca TISBLI11ISH14g IIITSIICIIBIIOCTI,I aTN{Oc{eplII(oB Ha BCgX UIecTlI qacTo-

r:ax. Haqano a${exta coorBercrByer RperIeHrI t4h15n' U7' O6rqee paBBI'Irtlt}

a$c[enra xapaHTepr{Byercf orgoctrreJrbrro }IgAJIer'IHLrl\[ R03pacrallrreM ]rlrren-

0IIBHOCTTT 1I IJIOCI{I{M }Ial{c[1ltyNI0itt, [poAoJI]I{t{TeJIbHocTb KOTOpOIO AJIfl alac-

rOru 13 H?ut AOCTvffaeT 60m. Ytreur,ruenue trHTeIICIIBHocTI'l flocJle MaKCI4l,'IyNIil

rrpor4cxoA?rT B oAr.ro r,r TO ?fie Bpelrfr AJrfr BCgX qacToT. Molreut Korlqa arf$enta

coorBercrByer BpeMeHrI BIe)fiAy 16t'00,. - l6t'20* UT '
Br,ura upor.rsRe/{eHa orleHrra orEoclrTeJrr,HOIO 1I31\,Ie}IeHua eo$eKTI4BIIoft trp()-

' t Nl 
" (1v 

- alen'rpollHafl I{oHllcltrpaqltn ' 
1' - 

qacrora
BOATIT\IOCI]I o:,rJrqr - \r. r"+,t, ...

coyAapeHr{ft) A;rs Uerlrpex qaCTOT. Oqentta IpOI{3BOAIIJIaCT, rro Mero[Y, ilpll-

iJeAerrHolry B pa6orc [91. 3auetnM, qro AJrfl O[peAeJIeHlIfl orI',toclITeJIE,HOfO

u3l\teHel{rr; cr** leo6xoAlr}'Io 3Harb paccroflHr{e r Ao r{crorrHl{Ha' Itoropoe 6r'tno

rrprr6Jll{}fiegllo flpuHuro paBI{bII\{ r : 2000 nn. O6pa6orl(a. salll{cei'i uponogtl-

iracb AJII Auyt ,rrytln.n, Holreq at[$ertr:ar 16h00- u 16h20t' Peay'flr'tarr'I
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oTHocI{TeJIbHoro r{slvleHeHufl 3{+eHrI4BHoft rrpoBoAln\{ocrr{ AJrfl flepBoro c.rry-
rrafi flpl{BeAerrbr rra {ur. 9. lla {lrr. 9 cne4yer, qro Bctrr,rlrna 22 anrycra, Kan
HaM HalHerc.rr, c roqfir{ SpeHr{fl o6rqero norr{qecrBeHrroro nosAeficrnun ua
HIrlr(HIoIo uoHoc{epy He orJruqaercfl or o6rrqntrx BcrrbrrtreH, coilpoBo}fiAaro-
Iltrr{xcf as{errarura. 9ro aar,re.ra}rue [o[TBep]HAaerca pesyJrBTaraMr4 06 or-
nocl'ITeJIbHoM I4sMeHeHI4lI 3.rIeltTpoHnoii xouqeuTpartrI4r, troJIyqeHHLItvIIf tro fMrrn.

'trEF l"rqq.o
OAuaHo Bcrrr;rmxa 22 anrycra raue-

er Eefioropr,re oco6euuocrlr. Bo BpeMa
aroft scurrmnlr na6rrogaerc_tr [oBoJrbHo
3AT{ETEOE OTHOCI,ITEJII,HOE IISMEIIEHEE

lpoBoAlrr\{ocrr.r AJrr qacrorw 73 neq,

3rraqeurae 
o''ta 

4o"rrraer MaRcrrMyMa
oaOr!'0

AJIfl paSr.rbrx rracror B pasJrlrrrHoe Bperrfl.

,[.rra 6onee Hrra]trrx qacror rlocJre Man-
cur\[yMa na6nrogaerc.fl orrrocrrreJrbHo
trJIaBHoe rrBMerreHr{e oaqr6. Peayrbrarr,r
o6pa6orxrr Arfl cilyqaf Kouqa a$Serra n
{6h20- (agecr rre rpr{Bo4uu) garcr co-
DepruelrHo unocnraii il{ancr{r\[yM A.[fl rra-

cror 13, 22 n 27 wry, fipoplfirr(rrreJrl,-
HOCTT, KOTOpOTO yMerlbrrraeTcfl c yBeJrr{-
rreHr4eM rracrorbr. f[lx uacrorw 32 netl
loryqaercfl ocrpsrft Mancr,rMyM. flene-
Hrre ilpoAoJrErr{TeJrr,Eoro rfancr4Myr,ra Ha

aruocdrepunax corJracyerc-rr c Aarrubrr{r,r

6

t4htinJon tlh Jom t6h

o6 otnocnreJlbuoM r{BMeHeHI{rr aJlenTpoHrroft Houqenrpaqnn 1V B cJroe .E voso-
c$epr,r, ra6rro4aeuoro Bo BpeN{.a aroft scurrmxu.

Ecru rpegnoJrolr(r{Tb, sro B TeqeHrre Boarvryrqeur,rfl sacrora coyAapcr.rui,i v
cyqecrBenEo He Merrflerc.fl, To a: 3 I4urepecuo orMerrrry,, qro BHarre-' 6e "1y'6

\fifl ctos",E nouoc$epu (4nn MoMeHra BpeMerrr4 15h00,") r{errbrre BHa-

:9@ , coorBercrByron{ero cauofi uuaHor? qacrore lZ net4. Dto, noa-
'r00. o

MoxtHo, cBEBaIIo c I{sMeIIeIII4el\{ oTl{ocl4Tenr,uoii BoaluylqeHrrocrn zouoctpepr,r
B SABIICI,IMOCTI4 OT BI,ICOTI,I.

B csflan c reM, rrro Bcrrbrrtrta 22 aBrycra colpoBolr{Aaercn e{{er(rorr B

c;noe E uouocSepr,r r4, r(por{e roro, ua6rroAaercrr a{{eHr AJrrr rurponoro Ar{a-
rIaSoHa qacror ua arruocfepl{Itax, flo-BrrAr.rN{oN{y, MoEtrIo 3aI(JIIOqtrITr,, rITO OIra
o6n a4al a orHocnreJr r,Ho rtrr4 p onul\{ clexTp oN,r aHTr.rR Horo r4B,[ yr1sHur .

$ 3. florroqeur,re n notrapnoii urar(e
r,r rrarrrr{THan 6ypx c SC

Marur.rtnan 6ypa c Brreaa,'Hr,rM HarraJroM (SC), o6ycnoBJrerrEafl BBarrMo-
Aeftctureu rrJIaBMbr, nr,r6pomenuofi so Bper{.rr Bcfrbrrrrr{r{, c r[arr.rr1TH6rr{ troJreM
3eurn, Hasaracb 22asrycra s th40t ({r,rr. r0). cpegnna c^opocrb ABr.r}fieHrrrr
IIJIaBMbI, BbIaII{cJIeIIHatI IIO BpeMeIII4 sanaBALIBaH]Ifl llarnntsoii 6ypr,r OrnOcu-

,f

Olr. 9. Orrrocuremnoe rtar'relretrue ar[-

{entunnofi trpoBoAr{Mocrn uonoc{epn
AJIE rreTsrpex sacToT Bo BpeMa BctrbIIIIHII

z2.Vrrl 1958 r,

,nrn 'v
1V6

qEEU,FI
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reJrr,Ho Bcrrr,rrrnr,r, paBHa 1200 nulcen. Arrurlmy4a SC r l/-rrorrnoseHre co_
craBJrfler 67y, alrnrraryAa rJraBgoft saar,r paBrra 1701 (na rrrr,rpore g:41").
tr4nrencr'rsuocrr, Marllr{Tuoii 6ypu Bbrrrre cpeAHeft. Marur,rrHoe rroJre yclorrarr-
Baercfl rrprlrrepHo arepe3 cyrnr,r. oqenunaeiuafl K-lrHl(encorr Bosr{yqeHrrocrr,
I'Ia1'HI'ITHoro rIoJItr B TerreHlle 6yprt, a raltll{e Ba IrI{TepBaJr Bperre}rr{, Bltfllorralo-
quft 1400 v 1404 o6oporr,r connrla, rrpr,rBeAerra ua $ur. 11, naRrort r,rs t101.
Ha $ur. 11 H&FreceHbr I) reJII'Iorparllruecrtrrx rroopllirrrarax xponrociirepr.rr{c
BcrILIruItI{ 6alnolr 2 tt nnrue, Bapcrrlcrpr4poBarrr{bre B anrr,rsuoii o6"nacrrr,
rlpoxoAr{Burer,l uepea qeurpa"rrbrrr-rft uepr.r4r,rau Co.nirqa 22 anrycra lg5B r.
($ur. {1, ilepBatr itpona). Bosnuxurne n 4annofi anrlrunorYr o6nacrr,r ucrrbrrrrr{rr
(ntopan c'rpoHa), yBepeHIIo oTo)fiAecrBJlflerrbre c coorBerc.r'Byrofl(lrrl{ N{ar.-
III{THLIITI{ 6ypxmu, coeAI,rHeIIbI }IaHJIoHrrbrN{lr JrlrHr.rfltrr.r c SC lrarnuruux 6ypt.

Palunttre BcIrbttultll 22 asrywa 1958 r'. corpouolrrAaJrocb rcHcpaqlreir luer-
.II'ITOJIbIIOTO III4CIa BLICOltooHepIL{aIHbIx IIpoToHOu, na6lro4aenrblx lra cflyTl,rlrr{e
<Sncunopep IV) [11, 121 n ra 6anror'rax lr3, r4). Bne4peune trporo'oB c
Dueprr.reli .- 10-100 Moe s roJrflpr{yp IIIaIIny rr Borry rroJrflprrbrx cusulrft nr,r-
SBaJIo yBeruqeHue aJreHTpoHHoft nrotnoctu ll, cJre4oBareJrbHo, Bo3pacraHr.re
rrr4r'rrrlraJrbHbrx qacror orpaE{el{I{fr lrrr, (, rroJrHoe fiOrJr0rqerrr,re n uouocsepe,
tfur. 11, 3 crpona), saperr4crprrpoBaHrrbrx ua raonoc{eprrbrx oraFrrIr4rrx, pac-
rrpeAeJreurrrrrx B ru,rpoxoM r{}rrepBaJre AoJrror r{ rrrr.rllor [10, 11].

Ocaxgerure BErcoltoaHepruunblx npoToIroB n uonapuofi rrra11rte Haair{}raercrr
saAoJlro 4o SC lrarslr:rnoii 6yplr, npo4oJrx{aercfl B reqe}rrre scefi naruurqoii
6ypu, w rlo ptlAy raouocr[epurrx crarlqlrfi rroJrrroe [or.Jron{eHr{e Baperrrcrpr4po-
Barro o 2t to 29 aBrycra. IIa {ur. 12 uoxrso Br,rAerE. sro 25 aBryora Ha He-
Itoropr,rx craIll{r4.frx lrouoc{epa BosBparqaercrr ri croHor,iuorry ooo,roflHr{ro, rrro
o6ycnon,reuo yMelrbrrre,rreM trorofia Bbrconoaueprr{wrbrx rrporoHoB. cne4o-
BaTeJIbHO, OCaIHAOIII{0 B BbICOHI4O I0O^{aIHIITHI;Ie III{pOTrI IIpOTOITOB, reHepa-
qI,I[ ITOTOPbIX CBfl3A}IA C PA3BI,ITI,IEM BCIIbIIUHII 22 ANTYCTA, IIPOI{CXOAIIJIO B TE-
rreHue 3-4 gnefi uocJre BcrrbrrtrHr{. flornouleulre B Bbrconr,rx rxr,rporax 26-27
n 28 arrycra o6ycnonueuo Bcrrbrrtrnofi, noauunruer,-i 26 anr.ycru , 0,,05r, c Hoop-
Alrrrarar\r[ N 20o, Wb4'.

Tamr'ru o6paaou, Tpr.r BctrDrrrr4u - 20, 22 v 26 aBrycra ig58r., Bo,Hrdnrrr{e
n o4uoli n toii E(e aKTr{Br{oft o6nactra, flBJrflrorcrr nplrurruor,i l.pcx r\,rarur{THbrx
6ypr c SC r'r glrateJlblroro rrorJlonleH]ra n uouocsepe B B6rconr.{x reor{argr.rr-
rrr{x ulupoTax.

Itax noHaeano B [10], arraJrr{B coJrr{eqrrbrx rr reorfr,ralruecHr{x .snnenuft aa
1957 -1959 rr. trprlBeJr K BanJrrogel{I4ro, qro rrpoxo}r{Aerrr{e coJrr{eqgoft nnaarrrt,
BbrBLrBaloqeft SC 6yprc ua 3eune, cytr{ecrBeHrro r4srvreH.fler reoMerprrro il{ery{fiJra-
I{ETHOIO TTATHtrTIIOTO IIOJIfl. TO:r, dIANt, STO trOCilE IPOXO}I{AEIII4fl 1III SN{6I BA
op6nry 3enur.r Bper\{fl BarraaAbrBaHr{fl B [pr.rxoAe Br,rconooHeprr{qrrbrx nporo-
HOB OT CO.TTUqA CTAHOBIITC,fl MAJII,IM, YHAaI,IBAET, qTO IIPOXO}HAEHI4E trJ]A3ilIbI
rlepeB MelfifrJralrerlroe IIpocrpaHcrBo coBAaer upu6nuanre"nr,no paAuaJrbr.roe
lIe?fiIIJIarlerHoe MarHI{THOe rIOJIe, B I{OTOp0e l{H}fiefiTl{pylorcfl Br,rcoHoSHeprr,rq-
ut;re IIpororrrr. 3to r{oBoe [oJre He Mo?fler 6r,rtr, coa4auo roJrbno 3a crrer Aei[op-
Marlrru cyrqecrByron{ero Me}r([Jla]rerr{oro uo.nn. Btrcrpoe oca?r{Aerrr{e uporo-
HOB B rroJr.trpHyro malny [ocJre rrpoxo]r{Aerrurr trJra3r[br 3a op6ury 3eu.uu
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Onr. 13. trilauenenue r.ro6arr,rroii rIllrcIICIIllIIo*
cTll ]iocMr,Iqec(Ilx JlyqcII raJIaI{TrIqecHoro npo-

rrcxox{Aer{na 22-28.V111 1958 t',

N - HeftTpoHHLre r{oErlrophr; M - rIeSoHE6Ie reJrecllo-

NhI; CTPEJIHAMU YI(AS HLI MO}IEIITI,I BHESAIIHLI.I( HAIIAJI

(SSC) lrarHr'ttuhlx 6YPb

yI(aBLIBaeT, qTO BHOBb COBAaHHOe

narHrrTHoe rroJre o6paaonano n

peSyJIbTare yBerrrqeHua JroHaJrb-

IIOIO MATHI{T}IOIO IIOJIfl AHT}II}HO}i

o6lacur ABrrxieHrrerll nr,r6porueu-

rIoft rrJraBlrbr. C.ne4yeT orNrerl{Tb

TaKlr(e, qro IrocJIe npoxo?r{AeHl4fl

rrJIaBNILr, nr,16porueuuoii I{B aK-

rlrnnoli o6racru Bo Bperrfl BctrLrilr-

HlI, Ha6ilIOAaeTAfl yI\IeHLIXeHI,Ie

BpeMeHI{ SatraBALIBaHU.g IIaIHI{1'-
Hbrx 6ypr, c SC, EarIaBInrIxcrI

24 u 27 atsrycra 1958 r.

$ 4. Bcur,rurxa 22 aBrycra
1958 roga ,r Rocluuvecarre Jryqrl

Itopuycnynrpur,rfi troron o1'

Bctrbrrnftlr 22 aBrycra {958 r'.

trpr{BeJr R pesHO}Iy CnaAy UHreH-

cllBlrocrr{ KocMrrqecxux .nyueli
railaHTuqeCHOrO IIpOIrCxO]r{AeHI{fl
(a$t[eHr tDoP6Yua). Auanua gau-
HbIx fJIO6ATbHOfi UETEIICITBHOCTH

(no4po6uocrr,r oruocr{TeJIbr.Io Brrr-

6opa cranqlrii u r. A. cr\.I. u t15])
IIOHaSbIBaeT, aITO CIIaA. UpOUCXO-

g,unruufi ua soue y)fie lroHll)fielr-
Hoft r{r{TeHclrBHocrrrtot (Dop6yru-

a$$enton 17 vt22 aBrycra, r{aqaJr-

cs s th rrr{poBoro BpeMerrr[ 22 as-

rygra oAHoBpeMeHIIo c HaaIaIoM ltarnutuoii 6ypu. A6corrotur,rft unuuuym

r{rrre}rcr{nHoctr,r 6srn Aocrl,IrHyr ({ur. 13) or(oJro 7l'09ln25 aBrycra. Alruuury4a
IIoHr{Erer{}4rI 1IHTeIrCIrB}IOCTTI AJrrI HyI{JIoIIHofi ItoNIrIoI{eHTLI (UO [aUUr'rlr Ueirt-
pogrrr,rx uouutopon) cocraBl{Jla 4,7 %; AJI;I }HecTl{oii (ueaouusre teuecHour,r) -
2,0%. ]I(ectHoctt crrenrpa napuaquft (o:ruomenue ar{nJlllryA B IIyItJIoHIIoii

noMlroHeflTe ,r MeBolIHoft notll[oneuTe), natuzcleHlrafl l\reToAorr ltoppeJlflrlufi'
paBga 2,1. Taxar BeJII{quHa orHoltreultfl aNIIIJIIITyA rlrflucHa 4la a{{erttou
(Dop6yua, Ha6flIoAaBruI{xcfl B uepuo4 MII'

Boccrauonreglre lrrrrer-rclrBHocrrr rrocJre MlIrrrINIyMa 25 aurycra, upot{cxo-

Ar{Brtree AJrf MesOErrOrO r{ Hyr(JrOrrEOrO ItOMtrOHerrrOB CO CHOpOCTflMI{ COOTBeT-

cTBeHEo 0,03% "tac-L v 0,04o/o qa,c-r, fbtilo [pepBago 11oBLIII cIIaAo]lI rulla
@op6yua B 3t 27 aBrycra. Bcurrurna 22 anrycta flBrlflelofl nrr4arorqeftca

B TOM OTHOTtreHI{I{, qTO oga BXoAIIT B lpytrtry yra 10 sgurrule1, AaBIIItrx eSSeXr

6otee 4,5% (r neftrpoHgoM ltourarope). I(an ruupoxo llsBecrllo, sacruqll, yc-

r(opeErrEre B neptroA paaBr{Tr{fl aroi,i Bcrrbrruxrr Lr Ha6JlloAaBmr{ecfl Ha 6aflflouax
rr tro [orJIouIeHIIrc KoCMuaIeCKI{x paAI{omyMOB, IIaBeMEoft aluaparypoli ne

o6uapyxeur,r. BsU4y roto, qro Hu BpeMeHHOft xoA I,IHTSIICIIBHocTI{, }Iu flpocr'

BB



paIIcTBeHI{oe pactrpeAeJleHl{e qacTuq IIe }I3Be0TIII,I, oqeElty aHeplulI, coAep-

)Kaqeiiofl B yCKOpeHHbIX IIpOTOHax' MolItHo CAeJIaTL JIIIItrb IIO [op'IAIty BeJII{-

rrr{Hbr. flottayncr AaHITLIMIII, trpI{BeAeHHLI*tt s Ll4, 16, 17l, Mo?ngo oqeEHrL'

3ry aEeprflfi B 4'L0Bo epe.

Anropu Bblpax(alor 6rarogapuocrr aIJIeHy-Itopp' AH CCCP A' B' Cencp-

rroMy 3a yqacTl{e B o6cyffiAeHlur pa6orr,r'

,I{exa6pr, 1960 r.
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AItAAErvrufl, HAYI{ CCCP
I4 3 B E C'IIlfI IT P BI MC I{ O f,{ ACTP O @I,J 3 I4 IIEC H O 1T OB C E P B A T O I) 14 I4

Tou XXVI, 1961 r.

XPOMOCOEPHbIE BCilT,IIIIH'I
]4 HOPIIYCITYJIflPTIOE I{STYIIEHIIE COJIHIIA

B OtsnACTflX I\fAJILIX I4 BLICOHUX DHEP|I,TIZ 1

A. C. /\aopflruu,H,) ,T. C. .Aeawqrcuii, A, It. Ilcttttipcl.mor

I'Icc.ne4yercr ts3al,rluocBrras rrorrorqelrr.Ifl B Brrcoxrrx rcoruarnllTltlrx 111rlporax rt 1roB^{y-
ilIelllrocrrl Marlrrlrlroro lroJrtr 3a IrepI{oA 1957-1959 rr. R clrralr c npoqeccaMr{ B arrrr,rBgbrx
o6;racr.gx ua CotIrqe. tr{a ana.nuaa Dltcfieprr\(errlaJrrrrrix Aarrrrlrrx cAeJrarrbr BErBoArr o regepa-
lU'll'r IIa Co,ruqe Io BpeMfl paBBlITIrfi xpol.roctfepnr,rx Bcrrbtrrrex BlrcoxoorreprrrqrrrJx rlpo-
roIIoB ({0-100 lltso) lt rrr6poce ux r,ts o6racteft xpo,voc{epurrx Bcrrbrrrrcr( oArronpcr{eH11o
c o6ranaM[ [J]aBMbr, BriBrlBaroqtrMrt Marfir.rrrrrte 6ypll ua 3eu,ire.

tr{a 6oJl6nroro BpeMeIIrr BatraBAr,IBaI{IIfl B rrprr6blrr,rr{ trporouoB (10-100 Mea) n AJrrrreJrr,-
lrocrl'I II tr3OrpOtrHOCrI{ OCa}I{AerrrrE lrpororroB B troJrflpEyro marRy cAeJraHr,r BrirBoAbr o cyqe-
crBoBaHlrII Me?fitrJraHerl{brx Maff{rr?rtlx troJleia. I4x lrcrosul4rt - JroRaJrr,rrr,rc r{arrrirrrr;te troJIE
anTr{Brlux o6rac.reii, yBJrerra eMtrIe ABrrE(erru.eM trfl aaMrr.

0r:o gaHlroqerrl4e noArBep)fiAaerc.E Telr ([antou, uro ua6nrogaercx 6rrcrpoe upll6r,rrue
nporolroB or lrcfir'rrlrcr{, ecJrr,r parlee Boarrn(rrafi n Aauuoii o6tracrlr Bcrrbrmna BbrBBaJra Mar-
Illrrrlyrc 6ypro. Ero 3Haql'rr, rITo lrpororru LrHrfierTupoBarrr,I B fiplr6Jru3rrreJllrrro paAI,IaJIbHoe
MarlrrrrHoe Iore, o6paaoBalruoe fiplt yBJreserrurr JronaJrr,Horo Marr{I4Trrot'o rroJrg axTtrBrrBrx
oOJtacrer:i ABIIEIeITIeM nrr6pomenuoii paHec rr,rraaMrr. Pa4 AJrrrreJrr,rrbrx nor,lronleuuft n uo-
'n.flprloft xrarrKe 3a treprroA 1957-1959 rr. o6racnnercfi uglr{er(qrreii u ranoe rroJre Brirco-
r{ooHeprr'Iqflb1x rlporolroB, reHepffpoBa[]r6rx Bo Bcrrl,lrrrfiax, BoB]II{HaIotrIr4x a gannoii aftTI{B-
rrort o6nacrr trprr ee flpoxo]r{AeHrrrt [o Ar,tcxy.

lrr.rrcraeuoc IuarHuil'Ioe tro.TIe, cAeprr{rnan glr${y3IIro rerreprrporarr}rBlx npororron
flo Bcei coJrtre-rnoii clacrerre, BMecre c reM BrrabrBaet 6o.rree rry6orlrii u peaxuli cna4 (Dop-
6yua c AJrI4TeJrr,rlhrrr BoocrarroBJrerrr,reM.

Tan xan Marllrrrlloo troJre ocraerc.s cBrrBafiflr,rM c CorHrIeM, oro rrecr{oJrr,fio BanpyqeHo
tfro BpatrIe[[eM y?r{e Ea paccroElrItIr oguoii acTpoEoMfiqec(ofi egutrurqrr. 3ro,r nrrrog uog-
'rBeplr{Aaerc,fi paSJr[quel]t rlo BpeMeHI{ 3a[aSAbrBaIrtrE B [plrxoAe BEtcol{ogHeprnqrrbrx [poro-
lroll, IrElnefiTr4po3allrlrtrrx scrrrJml(ar{rl, Ilo3rrl{naroqtrMl{ rra BatraAHofi r,tnu nocroqnoii no-
. rvcapcpe Cotrrqa.

tr{a cpaarlenrtfl tlorirox{orrlra ]i noJrflpfloii rtraunc, BoEe troJrrrpunrx cr,rsulii u 6o.nee
IrllSnrrx r(joMallrllTrrbrx ml4poTax flpu paBrLrqHoM cocTofirrr{rr MarrrrnTrroro froJrrr ycraHoBIeEo:

t. Ocam4enue [poroHoB (10-i00 ]VIeo) a Brrrcoflr{e rri.rporr,r Moxre" flpor{cxolu,rrE, Ao
SC uarnnrnoii 6ypr.r, Bo upeMrr 6yplr rr trooJre ee oxorrqaur{fi.

2. C fia'raroM uarnutnoii 6ypu o6ractr, [orJrorqerr].rfi paclpoc,rparrscrctr lra uoaapnoii
rrarfirr, BaxBarr;rBarr Borry rroJrrrprrr,rx crrlrRur,l t. 6otee Htr3r{}re [rr{po"Er.

1 Pa6ora 6r,r.ra ;lonoxtcfia na colc,larrur,r rro tsapr4aruflM r{ocMtrrqecfi[x ryrreri B
filll'Itr4PAFle (N{ocxra) Ir rra rrJlerr},rlre I{oMlrcclrr rro [ccJreAoBaur,rro Co,ruqa (I{nen) n rrlae
1960 r. Ona o6cynt4aJracb ranme lla ccMr.rHape no lraururuoll il.rApoAr,rrraMr,rne n l(pr,rlrcnoi
ac'rporpueuuecnorYr o6cepraroprnr.r AI{ CCCP B r.rroJre Ig60 r.
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3, ,I[aleHo Ire na?nAafl ]\{ar1rr4'r'laa 6ypl corpono?fiAacrctr florJIoil{erlr,lcM n no;rnpuot
rua n tte.

4. Bcnr,1nnr.r, c paaBtrri{eM Roroplrx cBtrBiIIra l'erlepal1rLa 6olr,rroro qucaa flpol'ouoB

{10-100 Mea), nstz].'-naer Marrrrrrilr,re 6ypu c MerrLIrII4ilI r}pe]\rcHeM sarr&31{brlt&tll{E,

5. Cuna Marflr,rrrrort 6yprl c,ra6o cBflBarra c qrrcJrorr ooa,\t/laroxlt4xcx npo'ronou (10--

1()0 Msc).
6. I4rrrenctrsuocrr, Marur.rrrroii 6ypn Banrrcrrr or ItoopAUlrar Ilcrrrillll{Ir, Iioropafi l}r,rslaJla

6 ypro.

CI{ROX,IOSPI{ERIC FI,ARES AND COIIPUSCULAII SOLAI1 EN'IISSION IN TI{E
REGION OF LOW AND IIIGII ENERGIES, by.,4. ,S' .Dxoryasltin, I'. S. Letitshy,
A. K. Panlratou.-Tl,e intcrrelation between absotpbiol irr thc ionospherc in high
gcornagletic labiludes and the disturbance of the magnetic fiold during 1957-1959 is
studierl in coruection wiLh proccsses in activc rogions on the sun. Irrorn an analysis of
experimental data conclusions are made on. the general,ion of trig'h energy particlcs ({0-
100 Mev) by the sun during the developmenL of chromospheric flares and their en jec-

t,ion frorn chromosphcric fiare regiorrs silrultaneously rvith plastna clouds, responsible for
magnetrc storms orr Lhe earth,

From the large delay-time in thc arrival of the protons ({0-100 }Iev) and the
long and isotropic precipitation of protons inthe polar cap, il is concluded that there
exist interplaneLary rnagnetic iields, fheir sourcc being local fields of activc regions
,carricd away by moving plasma.

This colclusion is collirmed by the fact that a rapid arrival of protons lrorn llares
is observed tf the flare previously originating in this rcgion rvas responsiblc for a magne-

lic storm. This means that the protons are in jected il an approximately radial rnagnetic
iield, forrned by Lhe moving of ttre local magnetic field of the acfivc region due to the
rnoiion of previously enjected plasma, Several prolongcd absorptions in the polar cap

during 1957-1959 are explained by the iljec[ion ofhigh-energy particled into such a
field, these protons being generated in flarcs rvhich orrginate iu the given active region
during its passage across the disk,

The carried magnebic field, whrch hrnders the diiinsion of generated protons in all
the solar system, also causes fhe deeper and sharper Forbush decrease with a prolonged
recove ry.

;\s the rnagnetic field rernains connecLed with Lhe sun,it is twisted somewliat by its
rotaLion already at a distance of t a. u. This conclusion is confirmed by the delay-Lime
in the arrival of high-energy protons, injected by flares, originaling in the eastern or
s,cstern solar hernispheres.

Frorn a compar.ison of absorption in the polar cap, thc auroral zone and lower geo-
magnel,ic latitudes, for different, phases of ihc magnetic storm ii is found that:

t. The protors (10-100 NIev) can precipitatc in high latitudes before the SC of
a rnagnetic storm, durin.g a magnetic storm and aftel its termination.

2, With the onseb of a magnetio storm the absorpLion region sprcads fronr the
lroltrr cap invading ihe anroral zote and loner latitudes.

3. The polar cap absorpLron is not conrrected with each magnefic storm,
1r, Flares, the development of which is connected with the generation of a large

ntunber of protons (10-100 Mer,), are responsible for magnetic storms rvith a smaller
.ilclay-lime.

5. The strength of the magnetic
fuirpinging protons (10-100 X,Iev).

6. The rntensity of the rnagnctrc
'sible fol the storrn.

storm is only slighlly connectecl with Lhc number ot

siorm depends on. the coordinaies of Lhe flare resporr'

Beegerrrle
Itouu.ueHcr.roe rIccJIeAoBaur.Ie coJIHerIHofi aHTuBHocrr{ rr ee Be[,rHbrx Irpoflts-

.irerrrrfi, BbrrroJrrreHrroe rra MrrpoBoit ceru coJrrreqrrr,rx 06cepnar:opuft lr reo{ueu-
qecHr.rx craHrlr4fi 3a nepr4oA Mff - MlC, garo orpor(Hrirfi aHcrrepr{r{eHraJlbrrhrft
I,larepuaJr, alraJrr{3 I{oToporo cyqecTBeHHo yBeilr,lqr,rBaeT Harurl BosMoxt-
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Hocrl4 B o6T,flcHeHI'Irr BSallMocBtrBr{ coJrr{eqHbrx r{ BeMrrbrx .fltsJrerr[ft. flosce-^
nrreBr{oe na6nrogenue Conuqa B otrTuqecHoM crrenTpe r{ paAr.roAr.rarrasoHe Bgaqu-
TeJrr,Eo BoctroJIHrrJIO rOr npO6et B coJruequr,rx [aHHbIx, Hotoprrft uocToflH]ro
orqytr{aJlcfi rrp}r conocraBJrer{rrr{ coJrrrequErx u reo{usuuecmr{x snnennft. 3Ha-
qI{TeJIbIIoe paclllupeHrle ceTtr reo{rtauqecRr{x craHr{trr,l, oco6enuo B Bbrco6r,rx
reoMaflrr{THErx trIr4porax, pertrcTpr{pylotrIux BapI{aqr{rr MarHrrTHoro froJrfr,.
cocroflI'Iue nouoc{eprr rI cBeqeHrre IroJrrrpr{brx cur:vtfr.r rroBBoJrrrJro o6napymuts.
ptIA .trBJleHr{ft, cnnsauublx c ilpoqeccaMr/, B ar(Tr4Brrbrx o6.nacrnx ua Cotruqe,.
I(oTopr,Ie Ao rIocJIeAHero BpeMeHI{ trplrrrfTo 6nrno otsocuTb It rrl{Cily [cnJrroqu-.
TOJILHO peAHI{x. H ultu orHocflTcfl Brreaarruoe yBeJr[qeHrre troroxa Br,rcono-
aHeprl{rlHr,rx [pororroB (10-{00 Mee) nocrlle rroflBJreFrr{fi Mou{Hbrx xpouoc{ep-
HIJX BCIIbIIUEH HA COIrrqE, COIPOBO}ITAAIOqI{XC'I BCIIJIECKAME PAAI,TOI,ISfiYIIE-
nus IV rraua.

trl[ccnegonaur{e Baror{oMepuocrefi ocaxAerru.rr rrpoTorloB B Bbrconrre reolrar-.
HI{TI'Ibre rlrrporr,I npaftue Ba?r(Ho, rlocnoJrbHy IloryqeEIlbre pe3yJrbrarEr rroBJre-
I(yr 3a co6oft onpe4eJreHHbro aaxrrrorrefiutr o cnoficrsax cpeAbr B Me]fiflJranergoy
Irpocrpar{crBe - Irarlpf}r(eHuocrrr r,r reolrerpl,Il{ t{arHr{Trrr,rx uonefi I{ rrJror-.
Hocrr{ IIJIa3Mr,r, CosMectHoe paccMoTpeHrre coJr}reqHbrx r,r reodtrr3uqecfir.rx AaH-
urrx (xpol,roc{epurre BcrrDrrrH}r, BcrrJrecHr{ paAuoflBry.Ieurs IV rr{tra Ea caH-
Tr{l\{erpoBbrx r4 MerpoBbrx BoJrrrax, florJror{e}rlre n lronoc$epe, I(-lrugeHc tr,

aS$enrrr (Dop6yma B rlHrelrcrrBHocrr4 r{oc1\'ruqecr{r,rx uyuer,i) rroaBoJrrrr c6op--
MyJr?rpoBarb paA oflpeAeJrerrHbrx rpe6oraulrft, noropbrl\,r AoJr]r{Ha yAoBrerBo-
ptrrb MoAeJrb Me)fiflJrauerHoro MarHr{Trloro troJrr. PacupocrpaHr{roqrlecfl B.

Melr(rrJrarrerHoM lrpocrparrcrBe Bbrcoltoal{eprusHbre rrporoHbr, reHepaqufl tro-.
Topr,rx cBflBaHa c pa3Btrrrrelr xpouoct[eprrbrx Bcnbrrtrer{ Ha conuqe, flBJrrrrorcfl
IIPI4 STOI\[ sOHAAM}I AJI'I IICCJIEAOBAflIIfl ME}HIJIAIIETUOft CPE4Nr, OtrPEAEJIEHIIfl,

IeON{eTpI{I,I II IIalpfl}I{eHI{OCTI,I MaIHITHLIX UOnefi.
Buepuue upu6rrtre Bblcor{oaHeprnrrubrx rrporoHoB ua Beunro ua6nroga-

Jrocr, B cBft3.rr c xpouocSepuor,i rcntrurxoft 23 Serpa.rrx 1956 r., norAa BrreBatr-.
Hoe Ilo3pacraHr{e r{HTeHcI,IBFIocrr,I ItocM}IqecHoro r{BryareHu.fl 6r,rro aaperucr-
pupoBauo cHarraJra lra3enrrr6rl,rr4 crarrqrrflt{r{ (> t0.Eao), upuueM aroT HarraJrr,-
nnrf,r uor:on 6r,ru olparrlrqeu yrJrorlr nrnpuuoft 40", c ocsronpra6uuar.rreJrbuo rro,
JIrrHlIrr Conuqe '- 3euns. C re.{eulre,lr Bper{eurr ua6rrrox paArraqur{ c BoBpacraro-.
rqeft ;1oret rraJroalreprr{cHr,rx sacrrrl (< 2 Bea) cra}roBr,rJrc.fl ece 6olee rrao-.
TpolrHr,il\,r, ocalHAafrcb, Iro-Br{AI{Mor{y, co Bcex HalpasreHl,rfi B coilHecHoft clr--
crerre B rerreHr.{e {5 .rac. [ocJre scrrrruxu [1].

Boalloxtubrft MexaHtrBrr ycxopenr,rrr coJrueqrrbrx nporor-roB Ao peJrtrrrlrlrrcr-
cr{rrx aueprwft o6cyxgaJrcrr B t2-6]. Fla6nro4aorueec.rr B rerreHue rpex 4neli
rrocJre Bctrbrrtr(rr 23 $enpanx 1956 r. norJrorqeHrre R Br,rconr{x Iutrporax t7-10]
6rrro o6rsclreuo HaH peayJrbrar rrerpeprrsnofi 6ou6ap4uponHu lronoc{epr,r
3apfl)r{eHHr,rMr{ qacrr{rlaMr4 c aRepI.ueli, coorBercrByroq,eft [poHr{}ttroBerrrrro
n arrroc{epy ua rny6lruy 50 ti"&, ltlrm c aueprnefi .- 100 Mee. flog,tepnrrBa-
Jlocb, oAEaHo, uro Bcrlbrrxxa 23 {enpana 1956 r. 6rrna r,rcnnroqr{rerr,Hbrlr rrB-
JreHtrrer{, [ocnoJrr,r(y reuepaqr{rr u er,r6poc nocM[rrecxux ryueft MaJrbrx aueprufi
(10 - 100 Mea) tpowcxolllrJrrd otrHoBpeMeur{o c r{rrx(exqlrefi coluerrHbrx fioc-
Mr{arecfiux nyuer.i peJrrrrrrBrrcrcnux eneprr,rft [8, 9]. Mext4y reM, [ocJre-
Ayroque rrccJreAoBaHr{fl uonoc$eprr B Br,rcoxr{x reoMarHI{THbIx urlrpo,
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"rax o6Hapy)1(r{Jrr{ eqo pflA CryrraeB rroflBJrenr{fl aHo}IaJIbIIOft UoHtrSaI{lIL{ B

D-o6nacru uonoc{eprr itl-13] rrepea rrecxoJrbr(o qacoB rIocJIe Morrlrrbrx

xporrroc$epurrx Bcrrrrnren. Paxernr,re uccJIeAoBarrr{fl rro}taBaJlrr [ptrcyr-
.cTBfie aHOMaJIr,Ho BbICOHOfi AJIeKrpoHIIoft IIJIoTHOcTtr Bo ncefi nurrueft
uonocsepe [14] r,rrvrenso B rorrrepuo[,HorAa na6nro4a,rocbrlorJlolqenuo. flo4-
pO6Ur,rft CtrI{COH IIOIJIOqeHtr.E B IIOJITIpHOfi manHe, [OJIyqeHHLIfi llA aualuea
r.rureuctrBrrocrlr HocMrrqecnrrx rnyMoB, AaH B [15]. IlpenroJraraJlocb, alro Ao-
rroJlrrr{TeJrbrrafl rrorrl{Baqr{fl BtrBBar{a BrreApeELreM B rloflocoepy B Br,rco]trrx

rulrporax Ao Br,rcor o6ilacrtr D corneqHux rlporolroB c aueprueft ,* t0

- {00 Mee, ttnmexrr{poBarrrrBrx Bo BpeMg Bcrrbrrlxr{. tr4auepenun, flpoBeAelr-

Hbre c troMorqblo ctryrrrr{ItoB t16-l7l u Ha 6aililonax [tB-221, Aamt yBepen-

HOe [oHaSareJlbcrBo? rITo npu6rrrue corHerrHr,rx [porolroB c aneprueft

- 10-100 Mse gefr.crar{TeJrr,Ho rrporrcxoAr4T rrepea HecxoJrblto qacoB rIocJIe

r{oqrrbrx xpolroc{epubrx Bcr[brmeK.

Tan, Augepcouor\[ [18l sa Bbrcore, coorBercrByrorqeft AaBJlerrrrrc l0 elcnz,
.c rroMoqblo rroutrBarlrroHEoft KaMepr,r rr reJrecnotra r{B cqerqr.Inos lafirepa-Mron-
.rrepa 6rrno BaperrrcrprrpoBarro AecflrtrHparHoe yBeJIuqeHIte I4EreHcrrBHocrn

nocMrqeonux nyueft c auepruefi - 170 Moe rtoctte xporrtoc$epuoft sclErulxu
6alra 3, noaura1ur efr. B t 4h2}m 22 avrycra 1958 r. Bo npeua uauepeullft B crpa-
'rocsepe nag MypruaucnoM (reonarnrtuafl rnr{pora (D.: 64'), c troMoqr,rc

pallr{o3orrAa, rroArlr4rraer[oro B ctparocsepy Ha mapax-soHAax [19], aaperucr-
pr.rpoBarrbr Bo3pacTar{r{.fl rrETerrcrrBrrocTl{ KocMusecHux nyueft rlaJlErx aneprraft
'(100-120 Meo) rtoc.ne MoxtrEr,rx xpolrocsepubrx Bctrbrlnen 7 urol.s i.958 r. [20],
l0 u l1 uan 1959 r. 1271, B llrorle 1959 r. [22]. Cornactro IlBMepeHI{rrM, trpoBe-

,geHflbIM 72 v,an 123, 241, n ctparoc$epe Ha IIIIIpore Munueauon]Ica sapell4cr-
prrpoBarro [pr{ flolrorqrr rforon.nacurnor 6olrnroe cucJlo rlporo]IoB c.aueprr{fl-
Nrr{ 11.0-120 Mee.

O4uano r4al{eper{r{rr s crparocrpepe c 6annoEaMrr, flBJrtrflcr, rretrocpeAcrBe}r-

rro [p.rrMbrM Mero[oM o6napyxeurrfl rroronoB qacrur{ Btrcoltr{x auepruft or CorrH-

rla, BMecre c rer\[ o6JraAalor reM rreAocrarltotr{, rrro orpaHr.{qeHflocrb rrBMepeur{tl

Bo BpeMeur{ }rc rroBBoJr.Eer onpeAeJrrlrs uepnmft MoMeIlT rlpr4xoga rracrrrq, a ran-
)fie I43Mer{eflIIrI I4HTeIICI{BHOCTI,I trOTOI{a qaCTUq B CBITBII C BOSMyIq,eE}IocTbIO

IVTATHITTIIOIO IIOJI'I.
Ftra6nro4enurr Ba cocrotrur{er{ uonoc$epsr B Br,rconux reorlarHrrrurilx [Irr-

'porax Ha mr{ponoft cerlr uouec(tcpnrrx crauqnfi, Brrarrr{reJlbrro ynenuuerrrroft

r.ra rreprroA Mff - MlC, asnnrorcrr eule oAHI{N{ crloco6oM perr{crparlrrl{ E0-

{enton, trocJre r{ccJre4oBarrr{.fl r{oropbrx Mo}r(Ho cAeJrarr, aafirtir.rettne o trprrxo-
, Ae HocMr.rarecnr{x nyuefi MaJrbrx auepurfi or Connqa, [p!Iqe]u EerrpepbrBHoe solr-

/{rrpoBaHrre r4orroc+epbr Ea r4o}IocsepEr,rx craHqlrflx, pactrpeAeJreIllrbrx B

lrrr4portoM rl}rTepBaJre AoJIroT rr m?rpoT, rrosBoJr.fleT IIO I4CCJIeAOBaIII{IO I{OrIO-

ci[epur,rx AarrHbrx rrayqs'1u Botrpoc o ro1\r, [por{cxoAr{Jro Jrr{ oca}HI[eHI[e Blrco-
HoeHepruqHr,rx IIpOTOHOB B Br,rCOHrre mr{poTbr AO }raalaJra uarunrnoft 6yprt,
Bo BpeMf 6ypw ta;trz oca)fiAeur{e trporor.roB trpoAoJr}fiaJrocb r{ uocJre or(oHrra-

r-rr4fl ee.

Buegpeulre coluecHLlx rporolroB c aneprueft ,- t0-100 Meo s roHoc+epy

Ao BErcor 50 nu Brrar,rBaer yBer[qeuue r{oHr{Baur{u, qro Bilerrer Ba co6oft BoB-

pacTaHr{e MIrHrIMaJIbrlr,rx qacToT oTpa}r{eHrrf I1 ITIHOTAa TIOJIHOe rrorJlolq,eHr{e.
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Baplraqux 1r,,,,, co tsperleHerr, xapal{Tepr,rayf Bapr.raqrrro aJJer(rpoHHoii rrror_
rrocTr4 B LroHoc{epe, flBJlfrercrr Br\{ecre c re}{ rrnAeHcorr, xapaxrepr{3yrou{ll\r
I'IHTerrCr,tBHOCTb BrreAper-rlrfl [{ecrnr,rx rtop]rycnyJr n nonoc{epy 4o nr,rcot D-o6
JIACTI{ B BI,ICOITI{X TEOI{AIHI4THI,IX IIII{POTAX. IIPU STOI{ CJIEAYET IIil,IETs B RI,IAY,
qro o6uapylnerrr{bre c noMoqbro cryrrrrrnoB r,r par{er t25-Bg] r{opr,rycriyrrbr
lr paAIIa{IIOIIFIONI IIOflCC, AJIfl I{OTOpLIX I{aII{IITHOe IIOJIS O6eCne.rrrBaeT TaFi rra-
sr,rBacxryrc rrarHtrrr.ryrc JroByrxHy i40-421, Bo Bperrfl rrarHlrrrroir 6vplr <ccr,r-
rralorcfl) B arr{ocdlepy 143-451, rrBlrtrrclr npl,IquHorl florrrrpHbrx cr,rflrrrrr,i tr yBe-
"rir,rareHr,rfl r{oHr,rBarlr,rlr uoHoc(lepbr, B rotu uucre B o6racrr,r D t46_491. V.rn_
l'I,IBafl I'eol{erpr{Io BHeluHero paA?raqr,rollHoro floflca, tIo}I{Ho rrpeArroJIoEiI,ITt,,
rITo r{oHoc$eprrble adt{etttl,i, BbIBBaIIHbIe (BbrrpflxlrBarrr,ret{)) Bo RpeNrrr ttarHr,tr-
uor,i 6ypu HopnycrryJr r{B BrrerrHero paAr{arlr4orrrroro rrorrca t4B-4Sl , 71o,nrx-
Itr,r ua6nro4arlcfr roJIr,r{o Ha reor{arrrl{Trrr,rx [r],Iporax, HaA rtoTopr,rl\{r.r i{aBrrcaer
tlttemur'rii paArraqrlollIlr,rr,i nonc. Cnegonatenbrio, !rccJrcAoBar{tle 11orJrorqeHr,rrr
n lronocSepe Bo Bpetffl rIarHrITr{],Ix 6ypr na reor\{altnr,rrHbrx lrrr{porax Bbrrrre
IIII'IpoTEI paAI4aqIIoHHoIo rroflca, a TaH]fie npu cloltofirroM cocToflHrrl4 t{arHuTHo-
lo IIOJIII AaeT Hal{ BO3NIoH{IlocTb cAeJIaTb SaHIIoqeHue o6 ocant4eur,rr{ B r,rorro:
c{epy B rloJrapHofi marllte BbIcor{oaHeprr,rqHrrx rrporoHoB, r{H}fienrr.rpoBaHi1rtrx
Bo Bperrfr paBBI,ITrrfI xpouocSepulix BclllilrreH Ha CoJrHqe. Cne4yer rrMerrr raH-
iKe ts BI,IAy, rITo aHarI,IB altcuepl{ArelrraJrr,Hl{x AarrHrrrx r,rouoc(tepurrx crauqrui,
paclpeAeJlellHr,Ix AocTaToqrlo qacTo B noJItIpllolt maIIHe I{ BoHe IroJrrrpHblx crrfi-
uuf,I, uosnollrr BL,rflcHr{TB Bonpoc o BartoHot{ep}rocr.trx oca}ftAeHrrfl Blrcol(oagep-
IlI,rqHbIx rlporollots B SaBucrl]\{ocrrr or rxrlpoTbr r{ /IoJIr.orEI, uro npaline Ba}HIro,
ilocltoJIr,Ity ycrarloBJreHlre {aHta r,13oTpotr}roro r,rJrr{ aHr,rBoTpollr{oro oca}r{AeHrrfl
rIoBJreHJro 6r,r aa co6oft ofipeAeJreHrrr,re BarJrroqer{]rrr o cnoiirctnax N{e}fi1rJrarrcr-
HOIO trfAI'HIITIIOTO IIOJIfl.

$ 1. SncnepuilrerrraJrbur,re Aalrrrbre

B xa'recrBe altcflepuN{eHTaJrbrrore }rarepr.rafla B pa6ore 6rrnr,r ncuo.nbaoBa-
rILr AaHrrbre o xpouoc{epHr,rx Bcrrbrrrrr{ax 6anna 2 r,r Rr,rrue [50] u AaHr{ric
o MI'IHrrNraJrEIrLrx qacroTax orpalnerrpltr fM,rrr, IroJryqerrr'rrie rra lrorroc{cpur,rx
cTaIIqI{flX, pacfipeAeJre]rHrix B Bbrcoxtrx reor\,rarur{Tul,rx rur{porax (ra6.rr, 1), Co-
crof HIre uarHurHoro noJIfI orleHrrBaJrocrr /(r-r.rngexcorl, BLrBeAeHr{r,ri,I ro cpe4rre-
rllrrporr{brM craflr(trflr{. Bpeun BHesarrroro Har{afla (SC) rrarnururrx 6yilu
CHI{MaJIocb c r{aruurorpaNn{, floilycaetvrblx r{a t{arr-rrrrHoii cranqr,ut }tpr,tmcnoii
acrpo{uBuqecxofi o6cepnaropur AH CCCP. }tpoue roro, tr{B Jrr,rreparypr{brx
ucrorrHrrnoB I5t-53] fiprlBJIertaJrr{cD Aarrgbre o BcrrJrecnax paArror{BJryqerrr,rfl
IV ruua. flta uayueuilrl cBt\Brt coJrHerrrrbrx u reo$nalruecnr,rx flureHrai.i co[-
IleqEbre u reoc[ualrvecnrle Aarrtrrre, ua6nro4aer,rbre c rrHBaprJ 1957 r., rraf{eceHr,r
rra Slrr. 1.

B uepnoii crpone r.ra dxrr. t uauecennr B reJrr,rorpaSuuecnux RoopArrrrarax
xpouocdrepr-rLre BcrrLrruxr,r, na6.nrogaervrbre B na?fiAor{ o6opore (npecurnlr -BcIIbIItrHT{ 6arra 2v 2*, HpyE{nr,r -3u 3-1 ). Bo rropoii crporte rprrr{oyr.oJrb-
unitoll o6oarla.reHr,r BCe tscfrbrtrrxlr 6a;rra 3+, 3 tt 3- u re r4B Bcrrr,rr.rren 6a,rrnrt
2 v 2l, Horopble orolxAecrBJIeFrLr c r,rarrrtr{r}rlrN{u 6ypauu. Illlrplrna [l]a]ro-
VIOJILHI,IHa COOTBeTCTByeT AJII{TeJIr,HOCTI,I BCtrErrfinr{. BCUneCXlr paAr.IOUBlyqe-
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Hr{fl IV rrlrra o6oaHarreHLr qerroqxoft Torrex rlo BeprI,rKaJIr{. Ilocxotrrxy Aa}IHr,It}

o BcfrJrecnax paAlror{sJryqeHufl uprrBJrer(aJlrlcb HaI!II I13 JIIrTepaTypI{bIx I,ICTOq-

HTTHOB r{ r{ETerrCnBHOCTb BCtrJIeCHa IIaNr He r,I3BeCTIIa, Ha sI,Ir, t o6oanaqenr,r nct

BcrrJlecfir[ IV rrua. B rperrefi crpor(e [pI{BeAeHr,r r,I[rIuMaJIbHbIe rlacrorbl or-

llalr{eHr{rr (l*r,,r) ro craHqrrr{ Resolute. flonuoe rrorJroIrtreHI,Ie coorBercrRyt]'I"

Ta6nllrrir I

Itoopgnualr,t trauquli, AaHHbre rto'ropblx (lo,r*r1 ucuolir,soBaHbr n pa6orr:

llTiIrrIllLt

'l'hule
Eureka
Resolute
Godhavn
Baker Lake
Apnrrna 2

B. Tuxas (o-n Xefic)
Reykjavik
Point Rarrorv
Kiluna
f )ol lege

Myp,lrauox
SodankyLi
Lulea
St. Johns

I'r:ot p at[rt,tt:ri -

t{ilH IrIl)oTit

1v76"33',

rv80 00

N74 4:l

lv69 {5
1[611 18

NB2 87

lv80 20

/[64 0B

/v71 0B

N67 50

.1964 51

1/68 58

N67 26

/v65 36

N47 3i

I,768" 50' 
I

wBS s6
w94 55

w53 30

w96 05

Et65-.W165
857 48
TV2I 1t7

lYl'o\ 48
820 26

TVltt1 50

tJ33 05

1126 33
D22 07

w52 40

1/88" 03'
1/86 3t
1[82, I
1/79 ,8
N73,7
>1/70
,ry71 05

N70,2
1v68 ,4
1V65,3
N64,7
1/64, {
A/63,9
1/63,0
1[58,5

{'08'
236 26

289,3
DO (

315, {

155 27

70,9
24I ,2
115,9
zJo,)
t26,5
{20,0
1,t4,7
21,4

roplraorrraJrbr{oft Jrr{Hr4lr. I{aupuruep, rroJrrroe [orJrotqeHl,Ie HaquHaerc.E qepe,t

2.raca uocrre Bcrrbrrrrnr{ 22 anrycra t95B r. (o6opot J\h 1404). B uerseproft
cTpone yHaBalra BosMyuleHlrocTb NIarHrITHoro rIoJIfl, oqeHl{BaeMafl K-IIHAeR-

coM. LlIHaJra Kr-un4exca nprrBeAer{a cnpaBa or o6opora N! 1388. I3seaaunoe

Hasalo Marr,rrrrrrofi 6ypn orueueHo qepur,rM TpeyroJlbrlr{xolr. Vreper'IHo oro}r{-

AecrtsJreHHrre a{arHrrrHbre 6yplr c SC u coorBercrByrorqr{e BcrrbIIrrI(Il coeAr{rrel{El

HanJrorrrofi Jrr{Huefi. B uernepr:oft rxe crpone npr{BeAena Bapl{aql,If r{}ITeHcr,IB-

r.rocrr{ r{ocMr{arecr{oro uBlyqeHufl (neiirponnar I{oMrroHerlTa, craHqI{n Re-

solute).

$ 2. Anrr,ruHr,re o6ilacrru ua Conuqe

I{a $ur. t nauecenr,r n relnorpar}urrecxflx noopArrlrarax BcrIr,IIuHrI 6anna 2
!r Br{rtre (uepnan crpol{a). flocnonr,rty llsBecrlro, arro r{aJlr,re xpol\roc([tepflble

ncrrnrmxu (6au.r ( 2) pegxo corpoBo?ilAarorcfl Br,r6ppco^( noprycr{yJlrrprrl{x
rroroltol] eaN{ernoli rlJrorrrocrr{, ar}r BCrrr,IlrrHI{ I,rB paccr{orpeHl{.fi r{cI{JIIorIOr{LI.

O6paqaet ua ce6q BHr{MaHrre peano Bl,rpa)r{eHuafl r{oHqeH'rpar{I,rfl IrotlBJlerrrlfl

rlcrrbrrrrert ua lrertoTopbrx otrpeAeJreFrrrbrx lloJlroTax. Tax, nanpr.rr{ep, 3a Blleillrt

rrpoxolr{Aerrr{r amrr{BHoft Aorrorr,r }, : 330', o6opot J\i 1391 ({ur. 1), uo

llucr(y Conuqa ua Hefi Ha6ilroAafiocr, rpl{ BcrrbllxHn 6anna 3 u 3* I{ oltoJro

50 scnsruen 6arna 2. Ha Ao;Irore l,:90", npoxoAr{Btrreft qeflrpailErrblft NIe-

pllAuau 18-19 centn6pn {957 r. (o6opo'r Js 1391) fla6rroAanocr, ol{orro 3il
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BcrrDrrrlcr{ 6a.nna 2 u nr,rure. Crour, lrtc peBlto BllpaxerrHatl ItoHI{eHTpaqIrtI

Bcrrr,rurer{ na6,nro4aeTcrl I{ B Apyr[e o6oporll (cru., uaupre]\'Iep, o6oporu 1398,

1403, 1404, 1405 u gp.). Cronr Heo6braluoe na nepnr,ul BBTJIflA pacnpeAeJlenl're

xponroc$epubrx Bcrrbrrrrex rro ALIcr{y Co.rnqa coorBercrByer, r(ouealuo, pactrpe-

AeJreHlrro rrflrerr rro AI{cI{y 154).

Axrusnbre AoJrrorr,r flBJrrrrorcfl AoBoJrrruo ycroiiur,rnr,rurr Bo RpeN{eI.Ir{ r{ cy-
u{ecrRyror rrr'rorAa rprr, arerbrpe u 6onee o6opor:on. Tan, uaupr,tr{ep, AoJIrora,
rpoxoAl{Brxar UeurpaJlr,nrtit ruepuTqna:a 29 nrons t95B r. (o6opot N 11102),

ocraBaJracrr axrusuor,i rafi)r{e r.r u o6opotr,r Nir 1403 - 1405. Alttnnnas o6nacrr,,

npoxoArrBrnafl qeHrpaJrbublii ueplt4uatr 2t-22 rHBapfl 1959 r. (o6opor

N 1409), Ha6rroAaracb ranll{e u n o6oporax N 1410-1413.81957 r. nrox-
HO npocJreAr{rb Tpr{ Tanr{e ycroii.rr,rur,re [oJrroTril, B I{oropblx saperltcTpl{po-
Balro BIlaqr{TeJrE,Hoe qucJro xpolroc{epublx Bcrlbrlrleri 6anna 2 u ur,rlre. ,[lte
anrr,rBr.rLre AoJrrorr,r na6.rro4arorcn u 1959 r.

{Dartt cyulecrBoBarrlrf aHTr{BHrJx AoJIror, Houeqrro, He IroB. Mnorue aBTopLI

B paSJrr4rrHoe Bperra ynaSbrBaJrrr Ha crperfJleHue coflr.rearrlblx fLflTeII I{oIIqeIITplI-
poBarrrcfl B ar(rlrBr{blx AoJIIorax (cu., uaupr,ruep, [55.-56]). tr4ey.reru{Io aItrI{B-
Hbrx AoJIror, coBAarorqrrx 27-4uennr,re ltocJreAoBareJrbrlocrl,I reonIatIrI,ITIrLrx BoB-

uyulcrrr,rii, [ocBflu{L]H BHarrr{TeJlbHr,ri,i qnnn pa6or, BbrrroJI}IeHIIEIx I{aI{ [IeroAoN{

Helocpe4crBerrno I{rrArrBr.r[yaJrbur,rx corrocraunerurii BoBr{yuleHlll,i reortarulrr-
rroro froJrfr r.1 coorBercrByroqrrx coJrrreqHr;rx o6paaonaulrr,l [57-63], TaI( ]1 C

lprrr{eueHrreM r{eroAoB crarr{crr.rxr{ I64-GBl. Hau raxercrl yl\tecrFl[r]I rroA-
IIEPITHYTb TOJIbITO, IITO BITIflBJIEHI,IE AITTIIBHI,IX O6JIACTEii UA CO.NUqO C 60JII,TtrUT,I

rrrtcroN,I BoBHr,rHaloqrrx B rrrrx xporuocr[epur,rx Bcrrblmen, corpolJo]r(Aalorql'Ix-
crr BcrrJrecxor\{ paArrorraJryrreHr,rfl IV urua, cloco6crByer, Itar{ 6y4er flol(aBatro
IrIIEte, OTOIr{AeCTBJrerrLrrO Tex B0rrblrrreH, paSBr{Trre r{oropbrx co[poBo]I{EaJrocb,

reuepaquefi noclrrrqecxrrx ny.rer,'i MaJrr,rx enepruli rt nr,r6pocon o6ratton rIJraBr{Lr,

co Bcer\rrr Bbrrer{arcrr{r4r,rr,r orcroAa rrocJreAcrDr.rrrMr{ AJrfl dx,ranHu reoMalllrrrHblx
u uouocSeprrbrx Boar\.ryu,enuii.
k''

, TS 3. Slrr,rccrrn Corrrqenr-vacrl,rll Brrlcot(Itx aneprr,lfi.
Ilor"[ouerrl,Ie I] BbICoKItX reoMarrrI,ITHLIx [rlrporax

[noc.,re rIorqHLIx xpo,noctpeprlblx BcfIbIIrreK
I

OAuuu rrB Ba?r{HLrx peByJrbraroB, rroJlyareHrlbrx Ba MfI - MlC, 6srno o6-

EapyxteHr{e roro d)aI{Ta, qro rlepeB l-2.taca [ocJre BoBrrr{HrroBerII{tI B aItrI,rB-

Hrrx o6Jracrfrx r\'roilIHLrx xpouoc(leprrrJX BCrrbrrrren, corpoBolrtAaloql,Ixctl BcrlJre-

cHox{ paAI{orlBJryaIeIrI4rr IV rr,rna, yBeJrr,rarnBaercrr rroHI{Baql,Ifr }IE}r(IIcfi uorro-
c$eprr B Br,rcoI{I4x reoN,IarHr,rrr'rbIx riuporax, o6ycroBJIeHHarI BIIeApcIrI4cI\{ B

uouoctlepy Ao Rrrrcor 50-60 H.u, coil:near:ullx nporol{oB c aHeprueii ..- 10-

- 100 Meo, vr+xeurr,rpoBarrur,rx rdB o6Jracrer,i uorqrrr.rx xprxtoctlepntlx Bcrrbl-

nren. VneuurreHrle r.{orrr,rBarlrrrr D-o6r,aclrrt uorroc$epbr BJIoaICT ea c<l6oii ycu-
JIeHI4e IrOrJIOUlelrrrfl I{OClr}rqeCHr,rx mylroB I{ BOSpaCTarrr,re rrl{rll,1N{aJIbIIbIX ara-

cror orpalr{eur.,ui /n,.,, nprl Bepr}IItaJIr,Hor\I BoHl(rlpoBaIII'III r{ouocdlepr,r. Ilpu
aHoNraJrblro Rbrcor{or-{ I{oHI,rBauI4I4 I\{o}r{eT IracTyrrrrTl noJrrroe IlorJIoLI]eIII4e.

Cre4onarcr brJo, lr3yqerrrre rrl,rr.rtrrNraJrLIrLrx qacror orllallteIIIIfl Ir rroJlttpHoi,i
[rarr{c,3olrc noJiripHr,rx clrtrlrlrl"I r,r 6o;ree HI,TBIIL{X mupo'rax upu cnortolilroM r{
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B03r{yIr\erirrorr rrai'}rr.lrrronr nQJre rroBRoJrrri| on.pcACJrrrl'r, npu6r,rl.rlc oT CorHqa
rlllororloR c Brrcplueft - 10-100 Mx u rrx l;ucAllerlre R rroHoc,lr.p)r. Harrrr
6r,urr.r ttcc;reAorarrbr /11nH rro Bbrcoxoxrrrporr{r,rrr crarirurlxt (ciu. ra6r. 1) c

r.rrorl 1957 ro gerta6pr, 1959 r. rr no crarrr{urr ]1 . Tuxar c rr}rBapfi ro rrroJrr,

i957 r'. IJa drr. I lpr,rucTlcnbr 1n,,,, no cralrqnrr Rcsolule (rperrn crpoxa) r'r

lroBI{yu1cIrIroclL uarrrr,rrrroro rro.irrr. oJ(0rr]rBacIrafl 1(,,-rrrrl\oricolr (-rcrrepttrrr
crpotta), B ta6.rt. 2 rplrrre4euri l(aHlrrilc o xpolroc(cllubrx ucnlurrr(ax, rrocJre

IioropLIx 3allerLlcrllllpotlaHo uorJrorrlelrr're B Br,rcorirrx rlrrrllorax. B ner:i yrtaBarro
Tar{}fic Bllerrfr naala.Tra IloB]lacrarrrrfr lnrun (n rto"rrnolo rror"rrou{cHr,rn) rr rpclu
BarIaBALIBaIIrr.n n uptr6r,rTl{I{ oT Co;nuqa BLrcorioancprrFrHr,rx ilpoTorroR, oTcrrI,I-

TaIrHOe OT BpeIIeHI,I rraqaJra BCIrbIIIrItI,r,

IIpe[uorarafl, rITo BLICoItoaIIeprrlarHlrc nporoIILr l'cIrcliI'Illylorctl c IIeItoro-

]lr,nr crreItTpoII crtopocTei.r, cnclonalo 6r,r oiflr{AaTb,.r'ro 6ortcc ElreptrrrrHLtc
IIporoHbt /[oil]riu6r 6r,tltlt 6r,r Aocrr,rrrb Serrrlrr parrLutc u nprr BHeI{peHr'rr.I B r{orro-
cQepy uLIBLIBarL AonoJrHrrreJrrJlryrc r,roHI,rBaqI{rc tr, ciIeJ{oBareJrb}ro, IrolJro-
qeHr,re rra 6orce rrr,Ial{ux mIIporax. O4natto llccJreAoDalr,ro Dliclrcprrrre}ITaJrrr-
Irl,rx [arrrrrJx B clryqaflx, ItorAa 6l,rcrpo Bol]pacraJlo ./.,,,, rI, cJreAoBareJrblro,

Bpcl\{fl n}luxoAa BLrcoltoaHeprrrar}rrrrx npoTorrolr pci'llcTpr,rpoBaJroclr TorrHo,

rIoItaBaJIo ($ur.2) , rrro tsoBllacraHrre /n,,,, I{ rroJlrroc ror.rloqcHne n r,rouocr[cpc
s 6orr,mr.rucrBe cJry.tacB IrarurHacrcfl I]panrr'rrlcclirr oAnoll]lcrrerrHo ua cra]r-
qIInx, IracnpeAeJrcrrrJr,rX B xnrponorr r.rHTepBaJrc ltoJrror rI rxnpor. Sror (ranr
yItailLIBaCT IIa 1ISOTpOIIHOC OCaII{[eII]lc ]lbICoIiOeIIepII{rII:IIJX nl)oTo-
HOB 1l IIOJIIpIIyrc ilanlty, aITO CBIIACTCJIbCTByCiU B rIOi{rri]y CyIIIoCTITOBaIIIITI IIe-

oArropoArrocreii lrenrurarrerrroro i\rallrrrrlroro norR. C.rre4),cr orMerr,rrb, oArrano?
IITO R P'IAE CIYIIAEB O6NACIT, B ITOTOPOi.T IIA6IIOAAETCfl IIOJIIIOE TOI'JIOLqE}IIIC

n trouocrlcpc, rraronrr,ruaer cur.rpa.rrl lllrcpucpa, pa3Bopaqr{Barorqyrocrr r} Brrr-

corrrrx tnt.rllorax rro qacoBoii crpoJrne [69]. 3to vriaabr)laer rra ro, rrro ocarr(,t1aro-

IIlI,IOCfl R rrOJIr{priyrc ilranrty [poror{r,r npr.rxo/lrrr c o/lrrolo rrperrnrylr\ecT]lerrrrolo
ITANPABJiEIIII'], I], C.rICAOBAT€}.TIIJ}IO, }TCOAHOPOAIIOCTII 1I IIC}I{IIJIA}IETITOII II'II-II]'IT'
HON{ rrOJrC IrC OnasbrBaIOT Cyrq0oTBcrrrroro r}JrIlflrrrrr Ha i(Drriiile}rrre RbrcortoaFrcp-

IIlII}IIJX N]]O']]O}IOR.

Ua r[ur. 1. r.t ta6.n. 2lroxrro r]rrl{crb, rrro upcr\rfl Baria:}Ar,rBarrlrf n nprr6r,rrnr,r
o'r Co;rlqa BLrcortoarreprrrqtrrrrx rrllororror] ItoJre6,rrercrr B rrrlrpolir,rx upeAe"rrax,

Jlocrrllarr I{rror^a rrrrolrrx rracou. Ilo.rrrr trplrrurb, qro BrJCortoBrr€plrrlr{rJCr lpo-
TOIrLI IIIrlr{er{Trr} yloTctr B rrc}Hu,rrarreTrroc n1)oc'rpa}rcrBo ollrroBpelre}r}ro c BOll-

IilrlirroBerrrrclr xporroc(I)cprrrJx rlcrtr;r[rcfi, ro 6o.[r,rrro0 ]lllorrfl 3arra3/Ir{r}arrr,lrr

rt rrprr6r,rtrrr or Co"rnrla illlorolroB c ttrcprr0ii 10-100 lilpe rroirreT luJrrr'r'rrc,r

cqO oilIIItrI /(otia3arcJllrcrBot\I c)irr(0cTBoDitrIIrfl Nclli]l.rilIrcrllot'o rtafIIlrIIoro
ro.rr[, IrB-Ba r]eoA]ropoAHocrcii rroropei'o nporrcxo11]lr BaI{cp[{ita B ir])llxo/\o
Ilr,i coItoSIIc l)f IIIIIIITrX 1I poTOIIOt] .

tr|lauectrro,.tto ttat,t6o;1ce xrol]IliLtt) xpo,rrocrlcltrrLIc BCIrI,I111I(It IIa Co,luqc
xroryr npoAoJrE{arr}ctr r{rroll(a 1r-l-t qac., xorfl tror'"rrorrloulrc B ur,rcotilrx leorrar-
IIIITIIITIX IIII,IpOTaX, BLISIliiIrlIOC OCaitil\C1rI10t,I llbICOItODIICptlirIIit)IX IIpO'UOHOT] IiOC-

,ticr o;1ttoi'r riattoii-nrr6o xporrocr[cprroi'i u(:rr,rrrurrr (uairprrrrcp, T rrro;r.rr 1958 r'.),
rlpo/{oJrE{iiercrt rr0crtoJrLr{o cyrorr. I!11na;rl xroirie'r uourriir{nyrr, colruclnr0,
rlro tr{cxaurr3rr ycrropcHr.rfl rrl)tl1'oriorr l(o .rrrellrrrii loplT1rra 10-100 fuIeo u:tr:tttl;
c Irollrrl{n}roBCIlrrerr xpoltocdrepfloj.i Bcrrbllrji{r,r, r.r, BoSxroE{rro, orr rrarrlrriacT

/15 8x.
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AericrBoBarr, Bo Flasch-{aae paanurr{fl Bcrrbrrrrnn [2], xorAa npor,rcxoAr,rr Br,rxor
nalr6onee x{ecrltoro peHrreHoBonoro ltaJryqeHr,rfr, Br,rBbIBaloqero Brre3arlH6re
raouoc{epnrre Boar{ynleHus [70]. Ognaxo ocraercfl HeflcHbrrr r,rHrepBaJr Bpe-
rreHrr, B TerreHr,{e Horoporo Aer,icruonar ycHopflrou{[ft lrexauuelr. Ecrr,r uplt-
HflTL, rrro.3To BpeNIf olpeAeJr.rlercfl T0JILH0 AJrLITeJIbHocrbIo Bcfllr11rltu, To
tseCbNIa IIpoAoJI)I{IITeJILHOe OCaEtAe}Iue IIpOTOIIOB B BbICOKI,Ie IeONIaIHI4THr,re
trrl{lloTbI .flBJrfleTcr{ eu{e oAHImI ctsr,rAeTeJlr,cTBot{ B rroJrb3y cylqecTBoBaHr{fl rreEr-
uJral{eTHoro lIarrII,ITHOrO rIOJrf , BbrfloJrHflrolqero rplr HaJrlIqIrI,I B HeNr HeOAHO-

PO;1NOCTEft POJIb, AHAJIOIIIAIHYIO IAJIAHTITqECHOIIY TIAIHI,ITHOIIY IIOJIIO, YAEP-
lfir,rBaronler{y Itocrrr{qecur{e Jryqtrr B rrpeAeJlax lananrr,utu [71].

o4narto, HaH 6y4et rroriasar{o nr,rrxe (crr. $ 7),4rurenr,Hoe oca}fiAeHrre IIpo-
'TOHOB B noJr.rrpHyro utarrny rrolr{er ua6nro4artcf ral{x(e r{ B Tex cJlyqa.frx, fiorAa
nlell{nJraHerHoe }IarHrIT}Ioe rloJre B cenTope, cB,flBbrBalorqeu Conuqe n 3ellnro,
lrlreer upr,r6nr,ranreJrbHo paAl.ra.nr,nrrfi xapaKTep 6ea cyrqecrBeHHbrx r{eoAr{o-
p<-l4uocrefi. B etolr cJlyqae sarpyAllllTensuo o6rgcurrrr, AJrlrreJrbrroe ocalr{Ac-
rrrle BbrcoHosHepr[qHrrrx rrporor{oB B noJrrrpHyro IIIaIIr{y. Morruo npeA[oJro-
H{I'ITb, qTo qacTb rlpoTolroB, IeHepaqllfl I{oTopLIx cBflSaHa C pa3BtlTr{ex[ xpo-
]rtocrpepur,rx BcIrbIIrIeIt, I{H}r{eItrI,IpoBaHa B r{e}flttJla]rerHoe rroJle ra6, qro rpaert-
'TopIIIr rporoHoB, cocrallJrflrr c rrarHr{Trrbrr,I rroJrer{ uenoroprrfi ua6op yrJro3,
HaBrrBaroTctl r{a cr{.rroBble [r.{Hr,r],I c pa3rrlrN[ IrraroAr crll{paJlr,r, aITo tfo]fieT BbIS_
Barr, saAepHny B npr,rxoAe rrporoHoB. Itpoue roro, It.frA.flBneunii B paAr,rorr3-
'JIyrIerII'III, B rracrHocrlr ua6nro4anlleecfl B TeqeHr,Ie rlecHoJlr,Hr,rx gueii cr,rnxpou-
,HOe r'rBJryqerrrre Ha r,rerpoBbrx BoJrHax r,re o6flacru nopoubr, pacnotoxer1uoli
'rra paccror]F,twr 4-5,R or fturpa Coruqa HaA aKrr,rBlrofi o6nat-:rrrc, rAe rrpo-
lrr3orrrJra Bcrrbrrxrra 10 rras 1959 r. [72], rroenonsrcr cAeJrarr, rpeArroJro?r{eHr,re
'o6 o6paaonaHrrr,r Bo Bperr.rr Borrrrrrrrnr,r ronarrnor,l (JroByrn(r,r) ua connqe, y4ep-
xurrarorqefi qacrb reEepr,rpoBaHHr,rx.[poroHoB. flnlrTentnoe oca]fiAeHr{e [po-
.TolIoB B noJrspHylo ruarrlty B aroM cryqae o6ycnouneno flocrerreHHbrlr Br,rcBo-
,6orx4eunenr rrx r.1B (JroByrnnr{) t73].

S /r. CBxar, lrerriAy xponroc{reptbrfirrr BcrrbrrrrnaMr,r,

ooaatAerrr.relr Br,rcoxoaHeprr.rqHr,rx npoToHoB
B Bblcofir,re reolrarHr,rTrrbre Iflr,rpoTbl II Drafar,rTHbltrr,I 6ypnlru c SC

Auanua Aal{}rbrx, flpr,rBeAe]r]rbrx ua Sur. 1, uonaar,rnaer, qro B ocHoBHot{
'Bce AJIureJIbllbl0 rIoI'JIoIqerlllrr B rroJrf plror,l urauxe r{oryr 6r,rrr- o6rncuenr,r
'ocalr{Ae}IlleM rIpoToHoB, rerreprrpoBaHHbrx B cooTBeTcrByrotqrrx BCrrbrlrrltax.
Tlcrtnro-relrrae cocraBJltrlor .lerr,Ipe cryrlafl, a r,It[eHHo, BoBpacraHI,Ie lnn* 24
r,r 25 lrrons 1957 r. (o6opor N! 1359) , BoBpacraHr{e l*r, rr rroJrHoe rorirorr{eHrre
10 anrycra 1957 r. (o6opor N 1390), rrorrr{oe norJrorqeHr{e t0 aupena 1g5B r.
,(o6opot N! 1399) r{ rroJruoe rrorflorqeHrle rr rroBLrruerru},re Br{arreHr{fl l*,r,, c
pear{rrr{ cyroqnbr^r xoAo^{ 22-24 ceura6pa 1958 r. (o6opor Ni 1405). Boa-
ruolKIIo, qro HeltoTopbre r'I3 neperrr{cJleHHblx HeoTo}r{AeOTBJIo}IHbIX CO6Srrr,Irl,
.a raRll{e p.flA cJlyqaee s ra6n.2 uoryt 6brTb csflaar{br c }la3Br{Trrerr \raJrbrx,
Ho oalelIr, flpr(rrx BCrIbIIrreH 6arna 2 rt lreuee, oArraKo orcyTcrBrre 6oree uon-
r.rrix corHerrrrbrx AaHrrbrx r{e rroBBoJlfler rlccJleAoBarb aror Bolpoc 6onee 4e-
'TaJrbr{o. 3auernu, qro Heoro}nAecrBJreHlrbre cryqau BoBpacralrrlfl l*rror I,I [oJr-
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C

(Dnr. 3. Bpcrtn Barra3l(r,rBallrlfl NIaTIII{rHLrx 6ypl (no ocu op4llrlar)

ArrE rpex rpynr xporloc([epuux BcrlhrfiIefi (uo oct'r a6cqucc)

rIr,rcra, B[rrcaHrrr,ro B rr&rr{i(brrl SHaqoH, coorBeTcTBylor nopflAHoBo}ry Horfepy
BcrIIJIrrHrI n ra6'r' 2 SHaHolt Bonpoca orrlerleHbl BcrrbImHI'I' IIJIE I{oropllx
rlporoHbl (10-100 ril{rd) oroili;(ecrBJrEJrllcb HeyBepeHHo rI3-Ba fipc/flllecrBy-
rox[Ix Bo3rlytqeHrft. B Er.ux cJlyqaqx rra6nroEarocr oca]HAeHI'Ie oorlbltrofo
qrrcJra [I]oToHoB B rroJrnpr{yro manr(y olrloBlleMeHHo c IIpIIXOIIO}I IIJIaBI\IbI,

BbrBBaBrreIt llanlrllrHylo 6Yprc. Ao Ha'rara 6yplt ocall{EeHl'Ie [poroEoB 61110

r\I&ILIII IIJIII OTCyTCI'BOBaJIO IIOJIHOCTbIO

rrot o [orJrouler{trfr rrpeAcraBJrflroT co6ofi, HaH [paBr{Jro, HeflI]Hr{e' HepeBr(Ire

lloapaoTaHr,If ln"r,r, ItoTopLIc peIIICTpIIpyIorcrI 6oJlee yBepeHHO ToJILKo B rlo-

nflpuorl trralHe.
I4s $ur. t lrorrrlo BI'IAerb, rrro AJIIITeJIIT{ocrr, fiol'JrorleHr{fl B noJrtrpHol'l

ma[ne fiocJle oguorl nafioft-Jrrr6o Bcrrbrrrrxrr noJle6Jrercfl B rx],Ipontrx [peAeJrax,

or r{ecnoJrbnux qacoB Ao 3.-5 Cyrolt ll 6oree. flpe4crannrJlo llnrepec Bbrflc-

r{r,rTr, HenoToplle xapaHTepHbre saHoHoillepHocTll, npl'Icyx{ne reo{r{3llllecHtr{tr{

flBJrerrIIfll{, ItoTopI;Ie BbISBaHbI olpeAeJIeI.IHbII\I}I BCfILImIta}ILI.

Bce scubrrxnrr, yBepenr{o oro}r(AecrBJIeHHLre c rlx reo{!Isrtqeclt}Il\Ilr a0-

{antaun (t!r,rr. t, ra6t. 2), paa4erreHlr Ha rpr{ rpyrrr,r (Sur. 3) . B uepryro

rpy1111y (o6oanauaeuyro HBaApararlr,r) nH;rmueuDl BcUIIIIIHI'I,3a I(oropbll{I{

W'Et{IWf
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cJIeAyer AJII,IreJIr,Hoe ocalr{AeHr{e nporoHoB ({0-100 l,Iae) a Br,rcoxr{e reoNrarHr,rr-.

Hr,re rurrporr,r Han BaAoJrro Ao lraqaJra r,rat-HlrrHoit 6ypu, rax rr Bo.Bllelrfl 6ypu.
B pr4e cJIyqaets AJrr4TeJrbHoe ocalr{AeHr,re nporoHoB na6;rrogaerefl Tantrre r{r

nocJre onoHqaHr,rfl 6ypu. Bo nropyro rpynry (o6oauaueunyro xpyxrnarrn),
BltJrroqerrbr Bcrrbrrrlxr,r, pasBrrTr,re ItoTopr,rx He conpoBo]riAaJIocb reucpaqr,rer:i
Br{coltoaHepu{rrHblx nporoHoB. B rpemro, [poNre]Kyroar]rym rpy[ny (o6oana-
qaeN{ylo rpeyroJlbHI,Inaulr) BHJrroqeubr, Bo-rrepBr,Ix, Bcrrbrrrrl{rlr rroo'Jle paaBr,rrrrfl

I{OTOpTJX Ha6IrOAaIOCr, HerrpOAOJI}r{r,rTeJrr,HOe OCa}r{AeHr're nlloTorroB B llbrcor{rre,

reorlar.'Hr.rTrrbre rxl{poTr,I. (3ro n ocHoBrrorr BCrrblrrrnr{, BosHrrn[rr{e r{a 3arraA}ror'r

noryc{epe Conuqa). Bo-nroprrx, B ary E{e rpyflily BxJrroqeur,r Bcrrrirurur,
coltpoBolr{AaBIxIlecfl renepaqr,rert BHarrr{TeJrr,Holo rrr,rcJra BbrcoHoaHeprrrqHt,rx

rrpoToHoB, oca?r{AeHue HoTopr,rx B noJrflpr{ym IIIaIIHy nporrcxoAl4Jro HeSaAoJI'o,

Ao Haqara lrarur,rrnoit 6ypr,r (r ocuoBHor\r BocroarHr,re ncumurxu). Harx;1a;r
l.pyn[a BcrIbIIrIeIt pasAeJIeHa Ha Tpr'I rroArpylnbr B coorRercrBlrr[ c noo]lAr{rra-
TAMT,I:

a) aoua + 10' or r{er{rpaJrbHoro nrepr,r4rrana (C) ;

6) aoua 10-90' W (W);
n) aoua 10-90",E (E).
tr4a dlnr. 3 uolxuo BI,IAerb, rlro Bpel\Ifl BarIaBALrBaHlrf A7' lraruntr.rux 6ypt.

c SC oruocr{TeJrbHo Bcrrbrrrreri arerrio paBAeJItrercfl Ha ABa r{Jracca: Nterrbrrre

40 .{ac. 4na uepnoit rpynilLr Bcrrbrrneri lr 6orsrue 40 .rac. AJr.rr ocraJrr,Erbrx AByx'
rpynn. Bpenra BarraaAbrBaHvs A,T 4lr 6ypr c SC, cuRsauHbrx co Bcrrbrurr{arnr,
rrocJre paBBTITI{r noropr,rx Ha6rroAaercfl AJrr{reJrr,Hoe oca}r{AeHlre Bbrcor{oa}rep-
II,ITIHbIX IIpoToHoB B IIoJIflpHlrIO IuailIty, III{ B OArrOlI CJryqae tre frpeBLrrXaeT'

A7' lrarHr,rrur,rx 6ypr, cBflBaHHbrx c Apyrllrlrl Trlralrrl Bcrrbrrrrex, lr cocraBJrrrer'
B cpeArrerl 30 .Iac. Har6orrruee BHaarerrue A7' coorsercrByer rerr Bcrrr,rutrrarr,

C BO3HI{I{HOBeH?IeNI ItOTOpLIX }Ie CIlfSaHa IeIIepaI-\I,Ifl BbICOI{OAHeptuqllblx'

rrporoHoB. Bpeun BanaaAr,rBaHrrfl B aroll cJryrrae cocraBJrfler 50-60 .rac.

rr Boapacraer l,IrrorAa Ao 70-80 qac., arro coorBercrByer criopocrr,r,

- 600 lrnr,lcett..

flocxonr,xy AJII{TeJrbHocrb oca}fiAer{r,rfl rrpororroB B [oJraprryro rranr{y
xapanrepr{Byer B nexoropoli creneHr,I alrrcJro reHeplrpoBaHH},rx Bo Bcrrbrrrr-

fiE IIPOTOHOB, trIbI IIPI,IXOAII}I IT SAHJIIOqEI{I,IIO, AITO BPENIfl SAIIASAI,II]AHI,Ifl IIA[-
ur,rruor,l 6ypr,r c SC aasr,rcr,rr or roro, r ranori rrel]e pa3Br{rr're coorBercmyrorrlerl
xpouoc{epnor,1 Bcnr,rruxn c0npoBo}r{Aaercfl rerrepaqueft Bbrconoa}reprrrqrrbrx
nporolroB. Hafi4er.rnaR BaltoHoMepEocrb BacJry?fir{Baer BHrr}{aur{fl nplr paBpa-
6otrte reopllrr IIexalrrlBrla, BbIBLrlarctqcro ABrI?fieHr{e rrJIaBxrhl na aHrrrsnoii
o6racrr,r Bo Bper\{fl paBBr4Tr.rfl xpouocr[epnofi scubrilrnu.

O6parqaet ua ce6n BHlrilraHrre to o6crorreJlE,crBo, arro Ba rrorJro(crlror\l
B BLICOITIIX IeOIIaIHI{THLIX UI[pOTaX CJIeAyeT, I(afi IpaBI'IJIO, ]\IaIHIITI{art 6yprt
c SC. flocno,nlxy 6ypu BbrBr,rBarorcfl B ocHoBHorr Bcrrrrrrrrnatrrr{, BoaHr{narcur{rrr,r

B BoHe + 60" rro AoJrrore or rleHTpaJrbuoro rrepr{Ar{aHa, To cBfarr rrex{I{y lo-
rJrorqeHr,rer{ B noJrfrpHoit maIIHe rI r{arHrrrr-rErun 6ypruu c SC ynaarrBaeT, arro

rrporor{br aafloJlrrflror roJrbno neHoropr,rfi cenrop B r\rexrrrJrarrerrroNrl [pocrpa]r-
crBe. 3To HaHJraALrBaer onpeAeJreuHoe orpalrr,raleHl{e Ha BoB[ro]r{Hylo rroAeJrI}

l,re?r{nJrarrerHoro r[arHr{THoro rloJrfl. Tot Saxr, arro He ua6nro4aetc-fl florJro-
qeHrlfl n uonnpuofi ilrarrne 6ea couyrcrByrorqrrx uarHr{rr{brx 6ypu,, yxaabrB,aer,
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qTO A[drdryBI4fl BLICOKOaHepI[qHbIX IIpOTOHOI] nO BCeli COlrIIeaIHoI:I ClICTei\Ie CAep-

.EtrrBaeTc.s N{arHrrTIrr,rI\I rIoJreI\I. Otcro4a cJIeAyeT' rITo I'Ie){(rIJraHeTI{oe I'IaIHI'IT-

HOe TIOJIS He flBJIflerCtI CTpOIO xaoTI'IqeCI(lIlI, a lINIeeT AO HSI{OTOpOfI CTeneHu

peryJrapHylo'crpyltrypy. BCe AJIIITeJIbHI;Ie [OlJ]oIU,eHI'Ifl B BSIcOItI{x IIIIIllOTax

,corrpoBolr(Aarorcfl cr{Jrbr'Ir,rN,IIr TIaTHI,ITHIIIIII 6ypnuu, oro}r{AecTBJIeHI{LINIIT c

,co oTBeTCTByIOIqI,IIIII B cfiIiIrItarII',I .

Orcyrcrrue Cr,rJIbIILIX rrorJIollleHlIIl B 11o1rflpHOI'1 1rrar111e 6ea COnpOnO]XAaIO1qUX

tratgtrTr.Iblx 6ypt cru4eTeiIbCTByeT o IIpu6JrlrBlITeJILuo paAI'IaJILH0I\I [IaIHI'IT-
.Irolr [OJre, cAepEtlIBaIOqeI,I AuS{y3IIIo BbIoOIIOBIIepTIIY}IrIX npOToIIOB IIo BCSII

IOOJlIIEAIIIOI"I CIICTEXIE'

$ 5. Pacupocrpanelrlle BLIcoRoaIIeprlIqHLIx rrporoHoB

qepeB MeifinJlaHerHoe npocrpalrcrBo

Boar.rr,rnaroulee ilocJre ruou.\Hr,rx xporloc0e pHLrx BcrlLlrreIt IIoI'JIorqerllle ]l

iBr,rcolirlx IeclN,IaIlIlITIIl,IX mIIpOTaX npoAoJIEtaeT yAeplilI',IBaTLCfI AO Harlaila

pal.HrrrHoi'r 6ypr,r c SC (cu. tflrr:. 1), rr B paAe cJlyqaeB c paBBrIrueNI rlalHrlrl'Ioil

6ypu O6naCTb IIoIJIOtqeHlls paonpOCTpaHreTctI Ha 6oJlee HI{3I(lIe [IlIpoTbI,

:BaxgarLrBafl BoHy rroJrflllHr,Ix clrflHlrl:i. I4cc,lle4oBaHue l{ouoc$epDr I{a ul}Ipore
'grrlrrre paAI{aqI{OHIIOIO flOflCa IIO3I]OJIfleT CAeJIaTb SaHJIIOqCHI'Ifl O TOII' OCa?I(-

,/lAJillcb JII,I BIJCOI{OSHepII'IaIIIbIe IIpoToI{bI B IIoJlflpHylo IIIalllty AO HaqaJIa \IaT-

Hr.lTIrOji 6ypu u;rn oHlr rraalaJrrl ocalr{AaTbcfl B RbICOfilIe IXIIpoTLI ToJIr,Ito ilocJle
,Toto! ItaH 3elllr oltaaaJrac6 B tl6lrane IrJraatlbr, BbI6por[eHI.Ior{ ]'I3 aHTI{BHOI"I

O6tracur I,I BbIBbIBaIoLqerI rlalllllruyro 6yprc Ha SerUIe. flOCnolr,xy npoxoll{Ae-

rIIe II.I&BIII;I qelleB lleE{flJIaHeTIIOe npOCTpaI{CTBO I'I3[IeHtIeT' eCTeCTBeFIIIO, I{OH-

{r,trypaqnro xre}flflJrarreTHolo rrarHr,rTHOrO rIOJrfl I'I, CJIeAOBaTeJIbIIo, ]I3NIe]IfleT

ycJroBilfl I[Br{}fieHlIfl ]lLrcoItoDr-rellIlraIrIbIx npoToHoB B I\IeE(IIJIaHeTHoII npo-

,CTPAHCTBE, IICCIEAOBAIIIIE I]3AI'ITIOCBflSII IIOl-JIOUI.EHI{fI B BbICOKI'IX UIIIPOTAX

,r,r Bo3NryrqeHlrocTrl rIarHr,rTHOrO rrOJItI [poJIIL]laeT ]IeI{oTopbII"I cBeT IIa xapaltTep

?TIIX 1I llr\{elIeHI{I"I.

IzIa rfr,rr. t r,r r.a6n. 2 cnegye:r, rrro oca]fiAeHrle BbrcoHoaHeprl'IrIrILIx Irpo-
'TOr,rOB B IOJIApIIyIO UIaIIlty IpOI,ICXOAI,IT C Ba[aS[LIBaIIIIeN'I OTHOCI{TeJIbHO CO-

orBercrByrorqeii xpolrocrfeprioli Bcrrbrrrrn]I, rpllqeNl Bpel\Ifl Bala3AbIBa]Il'Irl Ito-

.re6IeTcrr B IIrIIpoItIIx [peAeJIax l{ [ocTIIIaeT 6o.rtlurl'Ix 3]IaqeHI'IIl' TaH rITo

ll pflIIe cJlyqaeB ocall{AeHlle [poroHoB B noJltll]flyrc IIalIty llaal]?IHaercfl [palt-
.Tr,rarecnlr oAr{oBpei\rerlHo c nprlxoAox'I oT Colnqa rlJraSl\Ibr, BIJBLIBaIoqeft 6ypro.
'Tarr, uanpr,IN{ep, [oCJIe BSII6IIIII(II 23 uapla t95B r. oca]I{Aegue [pOToHoR B

'r]r,rcoltl,Ie mrlpoTlr tI NIaIHI,ITHan 6ypn c SC ua'ranllcb c I'IaJIbIrr pa3Jrr{aLIeI\I Bo

apeNIerrII . AuaIorr,r.tuble flBJIeHlIfl Ha6IIoAaIoTCfI lI B pflAe ApyI'lIx BCIIrIIIIeH

,(cnr. ra6.;r. 2) . Otcroqa cJreAyer, arro rrpoToHr,r [poAoJr]r{r{TeJrbIIOe BpeNIfl yAep-

:)r{lrBaloTcfl B }reEtrlJraHeTrrlrx MarHrrTrILIX IroJrtlx I,I paclpocTpaHaloT0fl B Ho-

Br,re o6JracTr{ Ilpocrpar{crBa ToJIbIto co cnopocTblo ABIIE(eHI,Ifl N{arI{I{THr,Ix rlo-

.JIcii, Irepellocrrrrbrx ABtrllteHt{eNr uJIaBNIr,r, BLIS},IBaIoil{eiI rlal'HurHyro 6yp,o

.C SC.

I4e tllrr' 1u ta6n.2 rromno BlIAerb, rrro 6oJree AJII{TeJrr'Hoe 3&rI&3[IiB&HrI9

tB rrpr,I6bIrLII{ BLrcoRoaI{epr[qHLIx [poToHoB oT CoJIHIIa Ha6.trloAaeTc.tr I{lIeHHo

A Tex C1yttaflX, I(oIAa OTB9TCTBSHII6IS 3a feHepaql{rc IpOTOHOB xpoNIoo$epnrre
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Bcrrbllunr,r Bo3HtrHaror Ha BocroqHoir nolycSepe Coruqa (ncnr,Ilurlr N 7, 37,
39 n 4p., ra6t. 2, $nr. 1, 3) . Hanporr.{n, Bllerrr BanaagbrBaHr{fl rrporoHon}
IeHepaql'Ifl I{OTOpLIX CB.fIsaHa CO BCIIBIIIHaIIII, BOSH],II{arcIqIIIII,I fra aaUa4UOrii
noJlycd)epe, cocraBJrfler s 6orluuncrBe cilyrraeB rlaJryro BeJrr{qr{Hy (rcnrrrrrxlr
N 3, 25, 27,28, ra6r. 2), rar( arro ecalr{AeHrre nporoHoB B noJrflpuyro manxy
HarrrrHaercfl rrpurreplro uepea 1-2 qaca [ocfle coorBercrByrorleii xpouocrfep-
nor,l scnbrrxnr{ rr BaAoJrro Ao r{aqaJra MarHr,rrrrort 6ypu c SC. B AarrHol\r cfly-
qae I{o}r{Ho rQBopr,rTb o cal\rocToflTeJrbHorr pacnpocTparreHr,ru BbrcoHoaHep_
rIItIHbIx nporoHoB or Coruqa Ao SellJII{, rITo BoBrrox{Ho, ecJIr{ r\r0}firrJrilHeTr{o0;

rroJre orrer{b rraJro r,rJr}r uplr6ruaureJrbrro paArrairbHo.
tr4rax, cyrqecrByror, rro-Br.rAr{Nrorry,4na cnoco6a paclpocrpaneHlrlt 6r,r-

crpr,rx rracrr.rq or Coruqa: calrocroflTeJrbHoe pacrrpocrpalreHr,re r,r pacnpocrpa-
HeHI,Ie B HoBLIe o6nactn lpocTpaHcTBa Bllecre c lrarHl,ITrrrJrr rroJreNr, Aedrop-
rrr,rpyer\rbri\[ I,r yBJreHaet{brrrr ABr.r}fieHr{eNr rrJIa3]\rbr, Itor.Aa crtopocTr, gr,rr}{yelrn
B I\IAIHI{TIIOII NOTE I,IAJIA,

$ 6. Pacupocl'pallelllle flporonoB o'r' Bocrorrrroii lr rrarralrroir rro.uvctltepr,r
Co.lruqa. ISaxp;'.1gHr,r9crr, lretrinJrarrerrroto lrarrrn.tr{or.o ro.rrl

Mr,r npnurnn It BaI{JIIoyeHrIro, r11g Br,IcorioEHcplrrqrrLrc rpororrl,r BanoJrlrrrrol-
ToJILIto cer(Top B coJrrlealHoit cltctelre. Sro soalroiFirro rJlirl ),cJrotirrrr, ec"riu 1rr(r-
$yau.u [porol{oB uo nceri co.nne.rnoii cIIcreNIe c,Icl)flirrBaerca rrprr6.ur'ralrrLr.-rr,rro
paAl,IaJrbHbrrr I'rarHrrrHrJNr rroJrelr. OAriano yrBcplril\crrr,re o crporoii pa4rra,rrr,-'
IIocTlI 6rtno 6tr plrcltoBalrHo, TaIt Italt rporor{bl, rerrLrpr'rpoBarrrrrJre Bo Borrblrlriitx,
IloSHI,IHaIOiqI,IX AOCTaTOTITTO Aa"rIeItO OT Br'rArrlrOrO qer{Tpa, lrepe3 lreltoTopoe
Irller\rfl ocalr{Aalorctr Ha :lelrrro. 3tor $anr }rliaBr,rT}acr rra pacccaHr,re Bricorio-
EIIep]'IIIIIILIX IIpOTOI{OB }Ia HeOAHOpOAIIOCT'IX }Ial'I{IITIIOIO IIO.rItI, BIi.[rc{CIIIILIX
u npn6;nrtaurcJlrrHo pa/uraJlbl{oe }ralHrrr}roe ro.rrc n rTeinrrJra}rerrrorr rllocrllarr-
c'rnc. flpr'I aII,lcro IlaArIaJIr,Irou ualIrIrrlrolI no.'rc rllororrbr, teHe]lrrlloBaHrl,ro
Ilo llcrr,Imliax n6rr,tarr Itpafl III,Iciia, Ile IIorai\\'r rra []err"[ro. flpr'r coBeplrreil]ro.
x:lorlralccliorI trrarlru'llrorI rroJre na6nro1a.nocl,6u, Do-rrcllBr,1x, Bilrro.lrrrcrrrro
1Il)orollanlrl Bccii corHc-rrro i.i ctrctetrILr II, tso-rlropLrx, aarraBl(r)IBarrrre R n1ttr5 r,r-

TtttI rlporol{oB, rerrcllr,rlloBarrru)rx Bo BCrrbrrrrriax, rrc Aoit?rirro 6r,t;no 6r,t aaurr-
ceTb oT IroJroE{eIlrrfl Rclrlirrrl{rl Ira coJrlrqc.3anrrcrrlroctr, BperrLrrrrl 3arIi1l}j\l,r-
BaIIIII OT n.OJrOi]i0]rr.rfl uCI]LrruItu IIa cO.Unqe ,rB.rrrrcT0rr ceple3Hr,r]r vI(a:larrrrcl\r.
HA C)IIqECTBO]]AHlIE IIPII6JIIlSI'ITEJIbIIO PAIIIIA.ilIIIIOI'O ITAI}II'ITIlOIO IIO.II'I I} ]IIIili.
rrJialrerlrou npocrparrcruc c BI{,rlroareHrrbrrrrl rreoi(rlol)o;r\rrocrirurr (paccc,rrraur-
rr{lllrr rlenrparrr.r).

Alra;rla DI{cncprlue}rroJlb}rt,tx /Iarrrrblx o crl}r;lrr xteiriAy xpol-roct}reprs,r,rrrr,
IlcrrT,rlrrliarrrr, uouJlorrlerrr,ieM B lronocr[epe ]r rral'rruTrrr,rrrrr 6yptrlrrr c SC loria-
3aJr, uro 4eiicrnnrc.uLIIo TIIICCTCrI BaBIIcrIrIocrI; rlrroJI& ocaixAalotrulxcfl I] ro-
nflpHyrc manny rr,rcoHoSrrcpr'I,rrrlrr]Ix npoTolroR oT lro,rroirierrrrfl RClrl,rrrrrirr rra

AIlclie, rJir,rrrer{ rrafiAcrrrrbre 3artorrot[ep]rocrrl oT"TIrlrlrrri /I.irrr Bocrorrlroii Ir BalaI-
rroii rro;iyc(rop CorHqa. Bo-rroprr,rx, ua tlur. lJ rrolrrro BrlAerr,,.rro n ucprroii
rpyrrnc Bcrrbrrrrcrr, paaRr,rrrrc HoroprJx conpoBoirii\a.rrocrr i'crreparlr,reii 6o;lr,rrrolo.
rrrrcrrir rrpororroB (10-100 lllco), ua6rrroAacrcrr rrpoo6.ua4anrrc ucrbrrrrcri n,

sana4noir nonyc$epe no cpaBrrcnlllo c BocroalHoii, xorfl c"rrelloBa.tro 6sr o;rtrr*
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/Iarr, pallHorlcprIo|o llacrrpcl{eJreHIIrI raItI'Ix Bcrtlttlrtclt lIo Al'1ci{y. Bo-eropr,tr,
lllrr BocrorrrrrJe lcrrrJlrrxrr eror:r rpyflnr,r (N 4,37, ll9) IlbIl:]IlaJIrr florJrolqc)ltitc

ll ItIJcol{r,Ix teotrafrrIrTULIx rrrrl]loTax uepe3 5-6 .rac. rrocJre HarIaJra ucrl,Iunil'I,
t lo BpeNrn Itan Ba[a3ArJRaI{rIe B fll]u6Lrrr{lr fiporofloR or BarIaArILIx BcIrbIIIlt]It

(N 3, 22, 25, 27 ,28) cocranrr trcr \-2 .Iac. B-rperT,ux, Ha6JrIoAaercfl llllr0peo-
rraa oco6ellllocrb r rpetr,eii rpyutrc Bclllrrrrclt (N 21, 24,43,44) , c paarrrulcnr
rioTopr;rx cBflSarra rerrepaqrr'I traJroro q]ICJIa BLrCOItoSHepI'IIaIIIbIX IIpoTOIIoR,

ITOTOPAfl 3AI(JIIOTIAETC'I B TOIIl lITO 3IIAqUTEJT6HA'I IlOJI'I IIPOTOHOB OT 3A]I'A.J-

uoi.i lo.ntrccbepr{ l\ocrr,rracr 06racru liclrnlr II ocain/Iacl'cu Ir [o,r]apIIyIo r[artliy
cpaBy ?r{e IIocJrc ]lcrrr,rurr(r.r, r. c. 3aj(oJrIo Ao nprlxo71a or,t6pomelrHoii 113 aliTllB-

[oi,i 06,[acrrt rIJraBlrLI. B oro npenrtr or ]lcex Bocroar]rrix rI IIc]ITllaJrIrIIbIX uclrJ-
urclt aroir rllynlbr rIlirlxollt.IT t'opa3Ao I\rcl{trrrree aTIICJIo IrLIcoltoaIrcllt'IIrltItrlX

rrpoTolroB,0rIepe]HaroIqIIx noTolt IIJI&3]ITJ, lI IIprlTO]I C 66"Ur,uUrl salIasI[tJ-
r)&Hr{etrr, aretl oT Sana/(}rr,rx r}cIILrltrcn aroi,i rpyrrr]r,I. 3a]reTIIAI, ]IaItOIrefL UT()

Ha6rIoAaeTcrI ocall{Aerrrre 6onr,ruero arrcJra Rr,rcor{oar{cllrrlqrlblx rlporollor}
no Bpelrfl Nr&r.rrIITrILrx 6ypr,, o5yc",rorrrerilnx noc'rrotII{I)trlrr Ilcflbllrrl(atIII lr

cllaBrreHr,rr.r c 3&rr&/{Hr,rrlll.

Conoriyuuocrrr artrx $axtou rrolnrro o6'rncnr'rtl r] ullcArroJIollteHI4il, rr'r'o

cyr{ecrByer npr46Jrfitsr.rreJrbHo paAr{arbrloe rrarrrrlTr{oe uore (c BI{JTIoTIeIIIIIJT\lrI

rrcoArropoArrocrrrtr.r), cBlBaIIIIoe c Conuqert l74l t 3altpyrvsHvl6e ero Bpalqc-

IrIretI, TaIt rITO ICOr\[eTprr[ rroJlfl 6onee 6raronpllflTrla [JIa l]aclpooTpa]IcHlltl
ltr,rcor{oDrleptlFlrrbrX npoTorroB oT 3arralrroi:r no.rryc(bcpLI, lIerl oT IlocTorrlloii.

3ra crpyrttypa ue)firrJrarrerrloro r\rarrrr{Trrolo rroJrti Irperelllellacr c}rrr\e-

cTBeIIIILIe I,ItJrIeIIeirl{fl, rIIIJIrIIOIt\I,reCtI C.TIeACTRI{CXI rIpOIIeccoB, paSRIIBaIorII,IIXcrL

B at{Tr.rRrrrrrx o6.[acttx rla Colrrqe.

$ 7. O6palloRarrrrc Ireir(nJrarrerrror'o ilrarrrrrrrroro rt{).'IrI JIBIIilieIIIIeiu IIJ&Bnrl,Il.

Bll6potrrerlHoi,r lra aH'rIIBIroii o6lact tt.

I{u;ltetttlrrn BLIcoItoarleprlt{HltX rtl)o'r-otrol}

I4a t[rrr. l rrotxrro Brr/IoTL, uro B prrAc cJry(rilor] ua6.TrIo/(aerctl ceplla xlolr\-

rrr,rx xporrocrfeprir;rx r]crr],rrrreIt, BoBr{rrliarcrqrrx n o4ttoii rr toii E{e aItrr.rBIIoii

o6,,racrr,r, nocJre paBBrITrrfl rtorolllJx na6Jrro/(aJiocL /(rIrI'r(,JIhIIoc uorJioII(cHIIo

n lroJrtr prror,t rranrte. .[Iogo6rrr,rc tr]].lIcHrIfl ua6ir nI\aJrIrcL, IIilIIllurtop, B o6o-
porax J$ 1391 (scnr,rrlltrr J\Ii 4, 5, 6, 7, 8 R ra6x. 2) , N 11101+ (rrcnr,rnrtur N20"
27, 28), JS 11r15-11rlij (ucrrr,rrrrrtrt N 39, 40, 4l) rlrrr'. 1. Ilepc'ttrcrtcrtlmrc
lucrrr,rrnrir.r corrlloRolr{l(aJrtrct lerroparurei'r 3rrarlurcJIbIIoro rItICJra rlporollou c

orropliroii i0-100 XL:tc. O6patlaer IIa cc6rt rlIIurIaIrIIe cJte,t1yrculee o6croare.,rr,-

cTR0: ocaili/\orlrro Br,rcorio)rrcpt'rrI]rrrrrX rrpoTorroR B rroJIrIprlyrc Ixanli)r }IaaIIT-

rrrlolrc',rr rrcpc:i 5-6 -rac. rroc,lc rrcproii BcIIrrIIIIrilt Il RocrotrHoii rro,rrS,ctfcpo r;

r{a}riAoir ccpurr 1}crrr,rTrrert R coorucrcrttyroqr:ii aIilIIUIIoi,I o6lac'ur (ucnr,ttrtlir
N 4, 26, 39, ta6.t. 2; t!rrr'. t, o6oporr,r J\& 1:120, \11011, 1415 coornerc,ncnuo),
IIo ec.rrlr rr&rHlrlrrafr 6ypn c SC, o6ycnoB,Tlerrrrati rlr,16pocoru TI"TIaBNILI or lrcp-
loii uculrtrrlir.I BaltaIrrrIIBaJraci, i{, cJICllor}aroJrlIIo, o6"uana coJIIrcrII.ioii IIJIaBrrril

ultoABrrrryJrr,rcr, r:a op6rrty 3clrnrr, To cJrcl(yrorr\afl r\toIqHar{ ncrrr,Ilrrl{a ]r::} cel}IIII
Bcrrt,rrrrcrr n roii mc carroii arturnrroii o6;rractrr (ncuLrttrrtri J\& 27, 28, o6opo'r

Ili 11104; ucrrLrlxnrrJ\Ii40, z*1, o6oporNlzrl6) BrrrBrrnilcr rror',rtoqeIIIIe tt tti"urrpuoii
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rIIIaIIIte [pIIL{epHO alepeS rI a C lI lI e H e e IIOCJIe HaqaJIa BCIIbIIIIHII'
.T. e. reHepr{poBaHHbre rrpoToHr,I AocTrrraroT op6uTbr 3eu,;rr.r 3a cpaBHI{TeJrLHo

araJroe Bper{fl.
Sror Saxt yItaBL,IBaer, qro Bper{fl BarIaBALIBaHurr B npl{xoAe rlporoHoB

-ylreHE,rrraeTcg nprl cJreAyIoqI'Ix Apyl 3a ApyroNI Bcrrbrurnax B oAHorl I'I ToI"r H{e

anrr,rBr{ofi o6nacr:r.r. 3To s csorc oqepeAb cBI{AereJIbcrByer o6 r{BrleHelrurl ycJIo-

nrrii s Melr{rIJIaHeruor\r flpocrpaHcrBe flocJre rrpoxo]r{AeHl,Ifl o6JIaHoB rrJIaBnIbI,

nr,r6polreurlbrx Bo Bpetrf paaBrrrrla nepnort BcrIrrIIxHI{ (ua ceplru BcrIbIIrIer( B

rtaxAor,i anrlrBHoit o6;racru) . Boepacranlre Htecrnocrl,I crreltrpa BapLraqrII"I IrH-
.TeHCrlBI.IocTr{ IaJraHTI,rqecHoIo ltoc.\rtlqecltoIo IISJIyaIeHI'Ifl IIOCJIe ]\IaHCUlIynla

e ${enra (Dop6yura, conpoBo}r{Aaloulero I\Il.rrIIIIrI{yrc 6ypro c SC ({lrr. 7),
,cRnllereJrbcrnyer o6 yclrJrenlrr,I rren{rrirauerHoro NtarHuruoro noJItI B celirope
,corue.rr-roft crlcrerlbl, rlocJre rpoxoll{AeHrlg rIJraslIl,I aa op6llty 3entnr'r.

Oguonperleuuoe yxreHr,uerrrre Bperrelrrr BaTIaBALIBaI{}Ifl n upn6utnlr Bblco-

ItoErreprrlqublx rrpoToHoB rrpI,I AaHI-IbIx o6crogtelI,CTBax (nCur,rurrtrr N 27,

28,40,41) yHaar,roaer, .lro aro Houoe rrore xlolr(er 6r,rrs ro.ntno paAr,IaJrLHbrrl!

,Ouo ue t{oxter 6r,r.rr o6paeoBar{o roJrr,no Ba cqer 4eSopuaqurl rIc}I{rIJIaHerHor(,

xIaIHI,ITHOIO IIOJ]fl, y)fie CyrqeCTB)rIorqeIO AO IIpOI'ICXO)I(AelIlItI IIJIaBI\ILI ' Tali

rtarr na6nroAaercfl pn4 6ypr c SC, BbrBBarrltblx npoxo?fiAeHrreNt coJIlIeaIHoI"I

rrJraBrIr,I LI He colpoBolr{/Iarcrquxctl 3a}IeTHLIrrt aS$enrou Oop6yura, Br,rctpr,lir

nllIIxOAItpOTOHoB OT BCIIbIIIIeIt,IIOCJIe TOIO Italt IIJIa3AIa, IILI3BaBIIIaI N{arHIlTHyIO

6ypro, 11pOABIII{yJIacL Ba o]l6I,Iry 3ell;rlr, BIIecre C relr dlanrotrt, qro rra6IloAacrcfl

rJo3pacrar{t{e E{ecrltocrr,r crrenTpa Bapr{aqIIi;I raJIaI{TI'IaIecltoro I{ocr{rrqecHoro Ill]-

.JryareH[rr ilocire rrancrrrryNra crraAa (Dop6yura (n peay;rlrare ycI'IJreHI{fl I\IeE{rIJIa-

rrernoro IIarurtrr-roro norn), Aaer npflil0e 0onaaamer't cmeo y6lteqettu[L "4t,u?-

.lutnHoe7 notq,fl att?t.Lttttbtr O6,oacmeil u GbtlifleulAt:ufl eeo O npu6n,UsumefiUto

p17uaJLbHOe tLeltc n,.Lattetntr,oe Jtl,cl?ttumLtoe no./Le )cuucett'uen eut6poruet'utoti om

,Co,,utt1a n,naa.+[bt t75 ].
flpnnr,rtrraR Bo BHlil\raHtre, qro yBJrenaer{oe NlarHllrlroe rIoJIe ocraercfr cBtl-

:SAI,IHDII\I C AHTI{BI,IOiI O6IACTITO HA COJIHqE, ]\IO}fiI{O BI{AETb, IITO IlH}I{EHqII'I

B Tanoe iloJIe BLICOItoaIIepII,IaIHDIX IIpOTOIIOB, reHepI'IpyeN'Iblx IIoCIeAyIOiltrIIIIII

Bcubrrrrnar{rr, Bo3Hrrnarorqrrrrlr a gannoli axTr,rsr'Iol,i o6nacrlr rrpu ee [poxo]I{Ae-

HrI[ ro Arrc1y Colrrrla, ]l],rBoBer AJrlrreJrbHoe ocaE{AeIrI'Ie uporol{o]l rr, cJreAo-
.RaTeJrbHo, AJrIlreJIbHoe IIOIJIoqeIII,Ie B IloJIapnoli ruanne ((bur. 1, O6opOtrr

flocnon6ny t\rarHrrrHrie 6ypu c SC, o6ycroBJIeHlILre pa3BlITI{erI Ilcllbllrlefi

,c reHepaqlreli 6onr,ruoro arr,rcra BbrcofioerreprrllllllJX npoTorroB, r{llelor l{aJroe

BpeNrA Ba[aBAbIBaHufl I{, CJIeAOBaTeJIbI{O, IIJIa3NIa' BbIsLIBaIOqarI [IaIHI{THyIO

,6ypr, AB?rlneTCf rrepes tre?finJraHerg6e npOCrpaHCTBO I1 HaTe1aer Ha 3eu;rro

.c 6olr,rueii CHopOCTbIo, 6r,rCtpOe [OIpy]I{eH}Ie 3elt,nlr B Ilorolt IIJIaSI\'IDI, yBJIe-

narc111,efi i\{aIHlITHoe IlOJIe, B5ISLIBaeT 6blgTplrir n r'.ny6oHIIiI CIIaA tDop6yma

B rrrrrerrcr{Br{oo1.n r.aJraxTrrqecxoro r{ocrlualecnoro u3ryaleHfifi ({ur. 1). llpu
'groal yxe cylIdecTBylotqee ]\IaIHIITHOe IIOJIe B IIeHIIJIaHeTHONI npocrpaHcTBe
.,6y4et 4eSoplrupouaTbcfl Lr ((B6rNreTaTbcfl) TTOTOI1OXI IIJIaSI\IbI, alTo ycl',lJrllBacT

,C[a4 (DOp6yuIa B I{HTeIICIIBHOCTI{ raJIaItTlItIeC(OIO HOCI\LIaIeCHOIO UBIyTIeHUf '

flocne4onareJrr,Hoe rrpoxolr(Aelrue [oTonoB rrJra3I\Ibr (uaupuuep, B rrloJre

11959 r.) r{r\IeeT CBoIIi\{ peByJI6raTOI\'I pflA IIocJIeAoBareJIbublx cIIaAoB Oop6yura
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B IIIITeHCIIBIIOCTII IailaHTI4qeCfiOIO KOCI\II.IqeCHOIO I{3[yaIeIII4fl C AJII4ITeJILHLI],

repr{oAoM BoccrarroBJreHflfi (d]ur. 1).

Auunurygrr crraAa (Dop6ynra B rrr.rreHcr,IBnocrll raranTuqecxol'o HocMlt-
qecHoro uailyqeHufl (uefirpouuafl r(o1\{rlouenra) grr MarrII{rHbIx 6ypr sa ue-

pro4 MfI - MfC, cocqrrrarrHbre rr Jrro6esHo rlpeAocraBJleulrbre B Halrre pac-

rropfllxeHrle A. A. Cr:enausRol,t, 6rrnlr lIccJIeAoBaIrBI HaMr{ AJIfl AByx rpyml

Ta6,nulra 3

A n nr nr ysu cnaAa 
r(Dro 

p6y m a 
;rX 

-,ffif 
"ffi ;1,,#Xl1iil#:cft 

or o xo cMl,rq ecro r o

4,5t0,75

3,5:t0,115

5,2+L,O

3,0*0,5

.+

7,2*0,77

4,5+0,39

9,6*0,33

4,3+0,4

n, L,"no
^ | 

6YPb
| 'r,,.,.o
I o"o

Mar-uarur,re 6yplr, Br,raBaHlrsre BCrrBIrIlHaltrr,
paBBr{Tr{e r(oro pi,rx cou poBoE{Aa JIocs reuepat1ueii
rrpororroB c aueprueii - 10-100 Mea , ,

Marnntnr,re 6ypu, Br,rBBaEIIr,Ie Bcrlufir(aN1rr,
Ila SBrrTr{e I{oTopr,rx He coIIpoBo)I(Aa.JIoc6_ reHepaqu-
efi npotoror c euepruefi - 10-100 Mes . .

Bclrrurnlr r{ Maluurrrle 6yp, c 6oflt mrzlt
vrrcJroll npororroB (-10-100 Mee) .

M alunrur,re 6vpu c SC, noropr,re ne ororr{-
AecTBJleHhI CO BCIrr,lIIIHar{lt ,

l/+

10

20

10

16

II p u M e tr a Ir rr 
". 

fu - aMnnr{ryga cnaga Oopoynra Ba nepIIoE MlI, ycpetneHHan uo Illecrlr
cTHqurrM, pacnoJroH{eHlJr,rr{ npr{r{epHo B[oJIh reoMar]Il,lrHoii napailrerl4 50' [77] .

AN- arrrrfil'yaa ctra,qa (Dopoytrra 3a nepr|oa Mrl-M1-C, ]cpea]rcH]tafl- l,O craII[(l{HIu MocHBa

Xeporuonce, I(pr,ru.

6yps, u peaynbrarr,r [peAcraBJreHbr B ra6Jr. 3. Momno Br,I[erb, qro aMflJltrryAr,r

erraAa Oop6yrua cyqecrBeHuo 6orrme, ecJrr{ MarHr.Iruar 6yp,n BbrBBaua BcrIbIIIr-

Hoft, paarntrro noropoft corpoBo?I{AaJrocb reHepaql,Iefi IIporoHoB (10-100 Mea).

$ B. SanlrcuMocrt, I,IETerrcIrBHocrr{ Marrll{Tnofi 6ypu
oT uoJlorte[I4tr Bcrlblrrll{u rla ALIcKe colurla

O:romgecroneur{e MarHr{rnrrx 6ypr, c SC c co orBercrByrorqr.rMll Bcrrblllrrtar,I}I

troBBoJrr{Jro otrpeAenl{Tr, (no 4ocrarorrHo 6orbmoMy 1lr{cJry ctyuaen) BaBr(cu-

MOCTb r{I{Te}rCr{BrrOCrr{ Marrrr{ruofi 6ypu oT rroJro)r{eHl{.8 Bclbrrrrnl4 Ira AI{cIte
Cotnqa. flpu arolr 6una o6uapyx(eua oco6ennocrb B rrporeraur{I4 Marnrrr-
Eoii 6ypu, BaBr.rcflqa-rr or KoopAI4IIar Bcur,rrtrr(r{.

B arou r{ccJre[oBaHr{r4 Bce Bcrrhrrrrxrr (oroxgecrnreulrr,re c }rarHI{TH],rMIl

6ypxruu s ra6r. 2) 6:r;,tu paaAeJreHr,r Ha trrrrb rpyrrrr B BaBr{cr{r\rocrrr or rroJro-

x(elrrrfi BcrrlrmKr{ Ha coJlHrle cJreAyron],r4M o6paaou: l- 10' or qeHrpaJlb}Ioro

MeprrAr{aua, 10-30' I4l, 30-90' W, 10-30" "8, 30-90o .8. Eypra, coorBer-
cTByrotr{tre STrrM BorrbrrtrKarlr, o6pasoBaJrr.{ rrgT6 [pyIIII, vl ArIfl Ha]r{Aoft rr3 rlr{x
B orl{eJrr,Hocru 6br,r roJlyqeu cpe4uuii npo+r,rJlb 6yplr n Ko-trr:.gettce. [.rn atoro
6nrnu sbru[carrr,r BrraqeHl{f rpexalacoBolo ,I(r-lrngenca AJrtI Hax{Aoft 6ypu aa

noJroBtrHy cyron Ao BrresarrHoro Harrala 6ypv m aa 2,5 cyron [ocJre rraqaJla

6ypra; nueearrur,re Harrara coBMeIrLeHr;I ,m Ko-vngerc,ycpeAuelr rro Ha]r{AoMy

TpexqacoBoMy r{rrTepBary. Peay.rr,Tarr,r, fIpI{BeAeEHr,re na {r.tr. 4, uonaarrna-
Ior, qro Hau6oJree crrJrrrurre MarHr{Tubre 6ypra rrranaHr,r He IIeHTpaJIbHbrMIr

9 tr{er. r{puMcrroft oocepraropnr, r. XXVI 129
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Bctrblrunar{I,I, a Rcilbrrlxa}rr,r, BoBHI{ItamqI[Nrr,I Ha 10-30" It BarraAy. 3ra aa-

Holrotlrepuocrr, erqe 6onee no4uepxr4Baer {lrr. 5, rAe Ha ocr.{ opAr4r-rar (n sanu-
clrr\rocrrr or noopgr,rHar Bcnbrrxnrr Ha CoJrHqe) ornomeH ycpeAHeHur,rrl K-urr-
[exc Ba rrepByro rloJroRr,luy cyron rrocJre rrarrala 6ypu.

flocnonrHyKr-lrn4eHc xapaxreprrayerroJrr,Ho aMrrJrrrryAy napr,raqlrft r,rar'-

rrr,rrrroro rroJrrr Ba rpexqacoBor:i ran:repran, cpe4ulu.i upo$urr 6ypr,r 6lrn troJry-
uen (4nr rex E(e rpyrrfl 6ypr) no cpeAueqacosbrM a6corrorHr,rrr Buarrer{r{flu

HarIpf )r(eHHocrpl ropr,IBonrarr,uort ItorftloHer.ITr,r rlar]rrrr]roro rIoJI,a IIo cralr-
qun flpyrouuqe (reonrarlrrlrrrlle noopAL{IrarLI 49'9 N,97',48). flonyusurrr*
peayJlr,rarlr ({rtr. 6) [oxaglrBaror, trro npo{unt 6yplr uo a6conror:srrNl aua-
qeHuftvl Hanpfl)I{e}rHoctu lI-Hol,trIoHeHTbI MarHrrTlroro rroJrfl }IaxoAr,ITcfl B cr,rJlb-

uefiurer,i BaBrlcr{Nrocrrr or I(oopAr{}rar Bcrrbrurxr,r. Br,rctpoe rroHI,I}fier{I{e IroJrr
(rnauuar r[aaa rrarHl,Irrroii 6ypu) c]JflBaHo c 6ypnuu, o6ycnoeneuururrH

Bcrrrrrxnalrrr, Boarrr,Inarcn\ullu ua t0-30" H BarIaAy.

Manclrlrarr,lroe rroHr.rx{eH}Ie MarHr{rHoro rIoJIfl r rnannolt Saae (4nx Hax-
goft rpyurrr 6ypr) n BaBr{cflr{ocrrr or noopArr}rar Bcrrr,rlrxr{ }ra Conuqe [ona-
Barlo Ha {nr. 7. Aun,nuryga rnasnoli {aar,r cltctellarrrqecxl,I Boapacraer trpx
[epexoAe oT. AaJreKrrx Bocrosl{brx Bcrrbrmen n IIeHTpaJrrrHoNry MeprlArlar{y,

Aocrr{raer }rarcr{r\,ryr{a gna 6ypr,, o6ycnonnenulrx BcrIbrIUHaN{}I, BoBHrIHaro-

qr{r\rrr B ArtarraaoHe AoJrror 10-30" trU, u eateu rlaAaer r( Balagy. Sarucnuocrr,
ar\{rrJrr{ry4r,r r.rasnoli Saeu or r{oopAlrrrar BcrIbIIrIItlI (Sur. 7) Becbr[a cxoAHa

cBaBrrcr{1\{ocrr,ro,I(r-nn4enca ({ur.5). Otcro4a cJleAyer,rrro oIIerIIrBaenarJ(o-
r{r{Aer(corr ($ur. 4) 6onr,marr Boar\{yrqeuHocrrr lvlarHprrHoro rIoJIrI, cBraallHafl
co BcfrrJrrrHa[{r4, BoBHrrr(amnl],rNlr{ na 10-30" r( sarlaAy, o6ycnon.neua TeM, qro

Marul{Tubre 6yplt, rrranaHrrbre BcrrbIIrIHat\IrI B }IHTepBaJIe AoJIror 1,0-30" W,
r4Meror peBno Br,Ipaffiel{Eyro rJIaBHyro {aay (Sur. 6) . Oueua4no, qro era oco-

6enuocrr, MarHrrrur.rx 6ypr an,nrercr cJleAcrBr4er{ crpynryprr roit rlacrrr rlo-
ToHa, Horopatr HareKaeT Ha 3eMilro or BcrrbrrrreK, BoBrrr{Halotrr,I{x B r,IHTepBaJIe

AoJrror 10-30'Ir7. TaHun o6pasoNI, ycJloBrrr pacilpocrpaHeHl'Irl or aatraq-
nort uonyc$epsr Conuqa onaar,rBarorcrr 6onee 6rarolpr{tITIrr,Ir,IrI He roJrLRo

AJIfl BbICOHOSHepr[arHbrX TIpOTOHOB, ]rO Tar{}Ite U Altfr TIOTOI{OB lrJIaSN[bI, BLr-

BbrBaroilIr,rx MarHtrTl{bre 6ypu. flo-nrrAr{Nlo}Iy, DT?I ycJIoBufl coaAarorctr [prr-
6luanrenr,no paAl{aJlbrrrltlr?I MarHr,ITHbIlu[ rroJrflr{rl (c nxnroueuHbrlrr HeoA-

IropoArrocral,ru), necxoJrbHo BaHpyrIer'IIIbIMT{ Bpalqe}IueNI Connqa.
IIro6r,r y6egurr,ca, .rro 6onee Bbrconafl BoaMyqeHuocrb MarHlITHoro rroJlfl,

BETBBaHHafl BcrrrrrultaMll B ArIarIaBoHe Aonror 10-30" W, ue o6ycnonneua

Tet{, qTo rl]\,reHrro B eTor\r Ar{alra3oHe AoJrroT BosHrInJII,I 6olee uolqnbre Bcltllr-
fiu, 6buro rIccJIeAoBaHo pacupeAeJleHlle Bcrlbrlrren no tr(r4clty. ,{nn aroro 6ulra
nr,r6paur,r B c e Bcrlblrrlru 6anna 3+, 3 rI 3-r Ha6ilroAaeMbre 3a rlepr{og1957 -
1959 rr., I{ pacrroJloEteHbr Ha [I{arpaM]lle ilo r{x HoopAlr}Iararu ($ur. 8) . Moxuo
BrrAeTr,, Bo-rrepBbIx, rrro trpafiTurrecHu lre cyu{ecTByer BocroalHo-sarlaAHofi

acr{}rMeTpr{r{ B paclpeAeJreHtrtr Bcex saperI{cTpIIpOBaHHI,IX BCfIbImeH 6ailila

3-, 3 u 3* (34 Bcrrbrlrrxr{ Ha BocroqHofi uonyc$epe u 37 Ha sarlaArlofi). Bo-

BTopbrx, Bce 6ea ucnJrroqeurrrr Bcrrbrrxnr[ 6a,nna 3* neeagucl{t\Io or r{x Hoop-

[rruar BbrBBaJrr[ Marnl{Trr},re 6yplr c SC. B rperr,r{x, nalr6onee qacro BbrBbIBaror

reor{argrrrrrr,re BoaMyn{enrrfl BcrrbrrrrHu6arna 3, noarurxnrr,res6ilIleu I{eHTpaJrr--

uort aourr, oco6euuo B r{HrepBaJle AoJIror 0-10" K saraAy.
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@rlr. 8. Pacupege.nenue tro Arrcry Bcex Bcrrffrfien 6ailnos 3-, B, $

3f , na6nro4aBrtrrrxcff sa {957-1959 rr.
ItpeoTilnq.- Heorolr{,qeorBreEEble Bclhrnlxu 6ataa B- u B; ,TeyHhIe Hpy}r(Hlr - oro.
trgeCre,neiuurO Dcrrr,IrtrHrI l6arfia 3+; cBeTJrbtC ]ipy,l,::rr - oTc]r{AccTBIreHHbre

BcflLrmrs 6arra 3- i{ 3

Auanorra.Iuo rra Arrarparurue (Sur. 9) 6rrnu pacrroiroxrerrhr rro Hoopgrrr{ararlr
Te Bcnbrrrrnr4, noropbre B Er B B a Jr r[ MarHurubre 6ypu. Cpe4ra uux 6rrno
EecnoJrbno BcrlbrrrreK 6anna 2 v 2*. tr4s Sur. 9 uoxuo BrrAerb, tso-flepBbrx, qro
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Our. 9. Paonpegerer[e oromAecrBJrenrrbrx Bcrrbrmen 6a.n.na 2 n Bblrrre

rro Aficr{y Comrqa

' reMlibre Hpv,(nrr - ;"tlT'.i,fffi j;l;"i,li-".Ti"J!y11- ncn'uxu 6an'na

ToJIbr(o oareHb lronlr{ble Bctrbrlrrfirr (6arir 3*), Bo3EuHarou{r{e Ha AoJrrore 6onr-
me 50o K Bocrony, BbrBBaJrr{ reoMarHr[Trure BoBMyn{enlrn. Bo-sropblx, Bcrr},rm-
xra, na6nrogaBrrrr{ecfl Ha AoJrrore 10-30' n,BatraAy, He Br,r4eflrrorcfl r{axoft-
nw6o oco6eEuocrnro. Hanporr4B, r,rx rrrrTerrcr{Brrocrb Hr.rxre cpegueft. B orou
I{HTepBaJre AoJrror Baperrrcrpr4poBaro rrerbrpe Bcrrbrrufirr 6alra 2* n roJrr,no
Tpr{ Bctrbrrrrnn 6anna 3.

Taxuu o6paaou, 6onee sbrcoxafl, qeM B cpeAr{eM, r{HTerrcrrB}rocrr Marlrrrr-
nr,rx 6ypr,, BbrBBaHrrrrx BcrIbIuKaMr{, Bo3lrtrHaloqurllr B r.rHTepBaJIe AoJIror
10-30', o6ycnonner.ra reM, rrro ItoptrycltyJrrpur,rit uoton, nr,r6pomennrrft
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BcrrBrmKaMI4 c ETrrx Aoirror, tscrpeqaer Seunro cnoeft uau6onee unotuofi
qacT6ro.

Maruurnrre 6ypu, perucrpl,IpyeMbre ua Seune or AailefiI{x Bocroqnbrx
(u.ru aanagnrrx) BctrbrtrreH, trnJrflrorc.E, tro-BtrArrMoMy, peByJIBTaroM Toro,
qro Ao Selr.nlr AoxoAr{r B ocEoBHoM rr,r[poMarHrrruoe BoBMyrqeElIe. flpeR-
Bapr{reJrr,Hr,re peByJrbrarr,r anaJrrraa aMtrJrr4ry4 lr {opurr BrreaatrIroro uaqara
SC uarsrarsrrx 6yps troraabrBaror, qro xapaxrepr{crunu SC Ee BaBIrcflT or
Roop4r{Har Bctrbrmen. I(an noHagauo pauee [76], SC MarHl{rHofi 6ypn anarr-
Baercfl, tro-Bpr[]rr\{oMy, y4apuofi nonuofi, flopo]fiAaeMoft sa Connqe u pacfipo-
crpaurroqefi ca uepea Merr(rrJrarrernoe trpocrpaucrBo.

B aanflroseurre aBTopbr cqflTaror cBor{rlr AoJrroM trprruecrrr 6narogapuocrr
B. B. Iaueeny aa 6orruryro troMotrIb upr{ rroAroroBr(e ancflepl{MeuraJlbrroro
nareprraJra r( rreqarrr. Anroprr ray6ono trpr{BrrareJrbnbr qiler.-Kopp. AH CCCP

A. B. Cenepnouy Ba rroJreBuoe o6cymgeuue crarr,rr.
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A[tAAEMufl. HAYTi CCCP
tr{3BE CTIIfI I(PbIMCI{O1I ACTPOOI4SI4IIECHO }T O BCEPBATOPI4I{

Tou XXVI, 1961 r.

I{CCJTEIOBAHI4E SOOEI(TA OOpEymA.
II. SHEPTETIITIIECT(ILIZ CIEHTP BAPI4AUIIff. CBfl3T, CTIET(TPA

c xApAHTEpOM CilAIA I,r IJrI{TEJTbHOCTbTO EOOEI(TA
'A. 

A. Cm.emaua,u

IIo rvrar:epuanaM p.fiAa ctanqltft RocMr4qecftr,rx nyueli rayuaJrrrcr xapanTeplrcrnnr a(p-
([extor @op6yma. ?Icno.nraolaracr, MeroArrr{a cocraBJrerrufi rno6anruoli r.rrrreucrrBrrocrrr
(cu. $ 1) Hyr{JIoHHoro I{ Mesoulrolo I{oMrrorrerToB nocMr.rqec(oro rrorryqeuraa. flo uouyven-
IIbrM 1'I3 rro6a.nruoft r{ETeucrrBrrocrlr xapaxrepr{crrrftaM r.{ccJreAoBaJrcr crrexrp napr,raqnii ro
upentr alp(penta <Dop6yma. Ilofiaaano, qro crexrptrr napuaquft Aorrlr{rrbr yAoBJrerBop.Er},
tpe6orarrlrro fiocrofiHcrBa ouepreruqecttofi ganltcuMocrr.I fiaH or cfiyrlafi x cryqaro, TaIt _E

B Terrer'rrre cIIaAa IIlrTelrcI,IBrIooTIL
IJafigeua uptl6tnmenuaff BaBr.rcrrMocrr, AJrr.rreJrr,Eocrri or ar\,rtrJrr,rry4r,r. ftpu Her(oropgx

rlpeAtroJlolr{eHuxx (crrt. $ 5) oxaarrnaerc.fi, qro xapa(Tep BaBrrcur(ocrr.t AJrrrreJrbuoc,trl or
arvlrrJrr{TyAhr orrpeAeJrflercfi crrenrpoM napua4uii.

Ilautyruree cor.'taclae co sceii coBonyruocrr,ro AarrHbrx troryqaercrr, [o-BrrAr,rMoMy, rrp&
c e(rpe BfiAa E'1.

A STUDY OF THE FOBI1USH EF'FECT. II, THE ENERGY
VARIATION SPECTRU[,I. TI-IE CONNECTION BETWEEN THE SPECTRUM
AND THE CHARACTER OF DECAY AND DLTRATION OF T}IE EFFECT, bY
A. A, Stepantlan.-Some characteristics of the Forbrrsh effect are studied from cosmio
raydataohtainedaLseveralstations.Themethod of calculation of global intensilv(se
ction t) of the nucleonic and meson components of cosmic radiatron is used. The varia-
tion spectlurn during the Forbush effecL is investigated using the characterrstics obtailed
frorn global intensity. It is shorvn tbaL dependence of inLensity decrease from energv of
parbicle do not vary as during decay so frorn case to case.

An approximate dependence the duration from amplitudeisobbained.It,isfound Urat
under some ass,rmptions (secbion 5) the character of this depenclencc is determined by
the variabion spectrum.

The best agreement with all of the dala is o}:tainecl, apparently, for a spectrurn of
lhe forrn E-1.

BnegeHr,re

B 11] npoBoAr.rJrocb r{ccJreAoBaHr,re DSdreHroB N{arnr{rHbrx 6ypb B nocMu-
qecrr{x Jryqax (a{c[enr (Dop6yrna) rro Aa]rHr,rl\{ rpex oraHr{lrfi: Xepcrrrorrce,
Mocxoa, Cuu{epouonr,. B pa6ore 6rrnu uayuerlbr xapanrepr{crr,rnr,r e${enton
Oop6yua u o6Hapy)fiel'Ia rerrAeHrll{f r( pocry anrrrJrr{ry4br claAa r,r}rrerrcrrB-
rrocrl'I HocN{r{qecHr,rx nyuefi c pocror\{ aMrrJrr.rryAbr BHeaarrHoro Harraila tr&rutrr-
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flofi 6ypu. Sua.reuue aMrrJrr{TyAr,r BueaatrHoro Haqaila 6palocr I{B AaHHLIX rlar-
suruoli crarrur{r.I Hpuucxoft acrpo{lreuuecnofi o6cepuaropllu AH CCCP.

Bnu4y cyrqecrBoBaHurr BuaqureJlbuoro cyrorlnoro e{Sexra B ar{nJrl{TyAe

RlreBarrrloro HaqaJra (SSC) aanucl{Mocrr Me}fiAy aMTIJII{ryAofi a{Senta @op-

6yma u auu.nur:y4oii SSC cranrno cMassrBaercx. C qernro rlcnrrorreul4tt r,lrvrtt-

Hufl cyroquoro e{{enta B Hacroflrqefi pa6ote 6palucr, cpeAHlle a}IrIJIr{ryAbr

rro HecnoJrLHrrM axBaropl4aJlr,Hbllvt craHllr{flM (cu. uo4po6nee $ 2) .

B toft xe pa6ore [1] 6rrna o6uapyxeua acr{NrMerprrfl B HaqaJlr,Hofr craAr{rl

crraga IrHTeHcIlBIroctr,r. ,(.rn ucltirloqeHfif BJII{flIrI{E acl{MMerpr{Ir upu uayrreul4fi

xapaxrepr{crun a{{enron (Dop6yrua B Hacro.su{efi pa6ore 6parucr, ycpeAueu-

nue (u"ur uro6aflbubre, no4po6uee cu. $ 1) rro HecnoJrrnr{r{ cpeAHernl4porr{brrr

craul{r.{flil[ r{r{TeHcr.rBuocrr{ rrynJlorruoro ].r MeBoI-IHoro Rol\{rrouerrros. B .ract-
Hocrrr, ToJrbKo uo rro6arr,uofi nnregcrdRHocrn rlolr{Ho orlpegeJlrrrb cr(opocrrr

crraAa I{HTeHcI{BHoCTr4.

$ 1. Merogu(a [ocrpoelu,Irr KprrBblx ruo6atr,uofi r,nrrenclrBlrocrlr
KOCMrrqecRl{x nyqefi

,(nr rmur.rcJreur{fl cpeg,ueif rro BceM HanpaBJreurlflr\,I }IHTerrcr{BIrocrI,I Hoc-

rvrrrqecxux lyuefi 6r,rrnsagrr,rAalrflr,re fro uecHoJrbnI,IM craHI{I{rrM, pacrroJro}r(eu-

ur,rlr upu6lr,rsr{TeJr6}ro na oguoli mllpore r{ oxBarbrBalorqrrM cBoI{M}r rlpr{er{-
HbrMr.r noHycaMtr Bce HarrpaBJleHr{fl npr{xoAa rracrrrq B rlJrocHocrr4 eHBaTopa.

Ilplr aroru onaBaJrocb, rrro rrocnoilr,Ky [p[eMur,re HoHycrr uefttponuoro
r\,roHr{l'opa (u. nr.) ny6nuecxoro reJrecxorra Gt. ..), pacrloJrox{euubrx Ha mrlpore

4o 60" AJrfl qacrr,rq c oneprraeft Merrbrtre 700 Eee, Jre)r{ar 6nuano H rrJrocrocrlx
SHBaTOpa, TO HeCyqeCTBeHHO, rAe paCrIOJrOlr{eHEr CTar{qr{r{ - B CeBep}IO]\I

rloJryrllapr{r.r r{JIr{ B ro}I(IroM.

,[ra rr,runcJrerrr{fl rl}rreHcrrBHocrl{, perl{ctpupyervroft r{. r{., 6rrnra sgflrLr

AaHHr,re cJreAyrou,rlx crauqlrft: Xepcmtonce (Aurur,rr, 53o,54/, 83",8), Orrasa
(Itanaga, 56",84/, 351",1), BepHnu (CIIIA, 44o,LN,298",2), Xo6apt (Au-

crpaJrrrfl, 51o,5,S, 224",5), Arma-Ara (CCCP, 33',0ly', 150',8) , Mocxla
(CCCP, 50",8/y', 120',5), flnytcx (CCCP, 51o,01y', 193",8). flpure4elrri
reor\{arur{rr{r,re xoop4rlHarr,r. ,{anurre rlo H. lt. 6parncr, r,ra [2]. ,{rn nr,rulrcre-
HIrItr NreBoI{Hoft nnreucnBuocrr{ 6r,rrr Ba.ar:br crar-rql{r{ Xepctuonce, OrraBa,
Bepnnn, Xo6apr, 1\{ocnsa luu Cniu(repororb (CCCP, 1t0",7N, 113',0). Ilce

Aaflrrbre r,rcrrpaBJrerlbr aa 6apolterpra.recxnii eriir[exr'.
Cpe4nnn rlo Bcel,r l{alpaBJIerrrrflM B rrJlocnocrrr aHBaropa r{}rre}Icr{tsHocrb.

IIOjIyrIaJIaCb Cyl\[]{IlpOBa}II{eNt AByxqaCOBbIX AaHFILIX, BSTITbIX B I\'IIIpOBOI\I

tspeMeHrr, rro Bcenl cralrqr{flM. Ipe4napnteJrb}ro r{r-ITeHcr{Brrocrb Ira Ita}r{AoNI

upu6ope AeJrr{Jracb }ra cpe[]ree Ba ABoe cyron go 6ypra AByxqacoBoe BHar{eHrIe

r,rrrrerrcr,rBlrocru. Sror rrpue]r yx{e rrpr.rrlre}rflJrcfl u pa6ote [31.

$ 2. Sauucr,Iuocrb ailIrIJrIrryALI crra;1a

or aM[Jrr,rryfiril BHeB&flrroro [aqaJra

B orru.rrae or [1] nng r,rcxilroqeHufl cegoHrroro r4 cyroqfloro aS(reHrc,r
6rrrn nel'rrr cpeAur,re Br-rarreHuf ar\{rrJrrrryA SSC ro arerlrrper{ anBaropI{aJIbHLtiNI
crarrqrrfll\r: 3nfisa6ernunr, (Honro, 2",75, 94",7), fyauHafio (fl"py, 0",65"
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354"), Anna (16'5, 260"), Hopop (3",3,S, 203"). B c,ry.rae orcyrcrBrrri Aarr-
Hr,rx crarrqlru Snuea6erBr.rJrb 6panucr, AaHrrrrrc crarrqr.rr.r lepuanroc (lOxrno-
Ar[prarancxrair Coroa, 33',0S, 80").

Vcpe4ueune rroBBoJrrrJro ocna6lrtr, BJrrrrflHrre cyro.rlroro aSr!ox.ra, a ror
tfartr, qro craHrI[lr e.HBaropr,raJrr,Hr,re - ceaorrHor.o.

B na.Iecrse aTITIJII{TyAI,r arftlexra B Hocrrrl.recnrrx ryrrax 6panact paBHrrr{a

n{e}I{Ay cpeAHeAByxcyToqHblII AByxqacoBbrr{ sHaqeHr.ler{ r,rrrTeHcrrBrrocTr,I Ao
5ypr.r n cHonterrqer,l AByxqacorJofi uu,rencusHocrbro, ycpeAlrcHrroft sa nrecru-
.racoroli r{r.ITeplralr rt r.ruerorqerl tr{}r}rr4ruaJrbHoe BHaireHr4e. Vxaeanuafl pa3Hocrrr,
orr{ece}rHafl n lrHrerrcr{BHocrr,r I{o 6ypu, olpeAeJreHa Han ar\rrrJrrrryga. Peaynr-
TarLr cBeAeur,r n ta6nnr1y.

,[,ta nrrncueHr{f BaBr,rcr{1\,Iocrr{ r{e}fiAy anrntr,rry4or,i SSC n aMrrJrr{TyAofi crra-

Aa BbralrlcJrflrcn xoa${llrJr.Ier{T luuefinoi,i KoppeJrflr{rlrr rre}HAy }rr,n\rrr. On ona-
BaJrcrr paBrr;rlr AJrrr u. ru, -,1-0,38, a 4nx n. t. -l-0,37, Be;nn.runnr noacpcfnqn-
,eHToB roBopflT cxopee o reH[eHI{I,IrI, qexr o BaBr{cur{ocrra. cDueuqecnnft crrbrcJr
yraaanr'ror? Ter'rAeHqr{rr [Io]r{er 6r,rrr, urrgcueu [ocJre o6uapyrxenrrrr BaBr{cr,rh{o-
,crr,r rrelHAy auuluty4oii SSC u xapanrepr,rcrr.rrralu{ rrorona.

$ 3. Cuexrp rapuaqlrll trr coorHorrreur,re rreatgy ailrrrJrr,rrylaMra adrtlrenra
ua uefirponHoM MoHrrrope u xy6u.recrorr re.Trecmorre

Boupoc o6 oruorueur{r{ aNrrrJrr.rry4 a{Sexrou Ha paaJrr,rqHr,rx upu6opax ecrrl
Ilolpoc o crrerTpe rapnaqufi (uo4 cnenrpoM rJaprraqrri:r uour.rl,raerc.rr BaBrrcr[-
IIOCTb OTHOCIITeJILHOIO I{3N'IeHeHI{tt I{IITe}ICIIIIIIOCTI,I HOCIrIUqeCKlrX nyUeit O:r

EHeprurr uacruq) , a cJreAoBareJrbHo, r,r lrexaHrr3lre at[$exra.
EonruruncrBo aBTopoB l4-7 l yragr,rBaer, rrro cflenrp rleHrrercfl or 6ypr,r

n 6ype. Tan, Mart I(paHen lleroAoM r(oppeJrflr{r,rrr r'raxoArrJr orHorueHr4e r\re?r{Ay

napr{aqr,rflrvrr{ Ha H. }r. r,r H. r. B r4uTepBaJre rropflAna nrecflrla, 3ru naplraqur,r
B cyrqecrBeHnofi cBoer,l aracrrr cBrrBalrbr c aSSerramu 6ypr. ,{rx nepuo4a 1955 -
1957 rr. y aBTopa cooruorrrelrue r\,relr{Ay Bapr,raqr{flxrr.r }ra H, r[. r,r H. T., pacrro-
.JroEteurrbrx rra mrrpore 50o, rtore6aJrocr, or 4,0 4o 1,3.,(pyruc aBropbr, B rra-
,cruocrrr A. Sruepr Ig], yraeprxAaror, arro orHorrreHr,re Baprraqufi locrosnno
r,r paBrlo 2,0. B [1]6rrno rror{aaauo rro AaHHbrN,r 1957-1959 rr., qro 4nx 6yps
c BueBarrrrbrM HaqaJror,r cpeAHee oTHorrreur{e 4eircr:nrrrenbHo paBrro 2,0. O4uano
I4MEIOTCfl U SHAIII,ITEIbIIbIE OTI{JIOI{EIII4fl OT STOTO OTITOIIIEHI4fl, ITOTOPbIE IIE T[O-

ryr 6urr o6rncnenr,r orura6nal,rlr r,rauepenuii.
B nacrotrrqeft pa6ore AaHHr,Ie, roryrreunble rreroAor\I, o[LIca]rHLrN,I B S 1,

,6i,uu uo4oepfrryrr,r r.rccJreAoBarrrro c arollToqxlrBpeHr,rfl. l4cnorr,ayt l.Jr06aJrb-
HyIO r{HTeTICI4BIIOCTE Ha H. r{, Ir It. T., r\{l;I OIpeAeJILIJIT,I OTHOIUe}rUe Me}r{Ay Ba-
pllaqllflIrr4 nynnourloli r,,r ueaonnoii rrr.rreHcrrBHocrr,r Ro Bper\rfl 6ypr c SSC
Ba rreprro[ Mff. Errn lrcrroJrbaotsarr rlero4 KoppeJrflrlr{rr AByxqacoBr,rx Aarrur,Ix
H.I[. r4 n. T, B rIIlTepBaJIe l(Byx-Tpex cyrolt. Ben[-ruHa aroro orrro[reHl4rr
,o6oana.reua uepea Jf; .I( xapan'replr3yer )r{ecrrocrr, clenTpa napraaquit. Pe-
3yJrr,Tarbr pacrreroB rlprtBeAcr{br r ra6nr,rr1e.

I4a ta6r.nqlr Br,rAHo, arro, AeftcrtsI,rreJlbuo, E(ecrrtocrl crreltrpa treHflercrJ

'or cJryqafl rt cryqn1g. Munuuanlnoe BepoflTrroe Blraarelrue K paorlo 1,1, nrart-
(cllilIaJrbrloe 

- 2,7. Cpe4nee Arrrr Bcex clyqaeB K : 2,05 + 0,07. Hyrxno,
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'Ia6.nuqa xapar{Teprrcrr'rn otf{rrrnror rrar'firrrrrbrx 6ypr,, no,;ry.rerrrrbrx !r3 rro6arr,uoii
IrH'rcHcr,rBHocTrr [ro AaHHr,hr cpeAHemrrpoTHbrx cTarlqufi: xepctlrouoe, ortana, Bcpnlu,

Xo6apr, .flmyrcn, A.nlra-Ara (r. lr.), Mocftna, Currtlrepono,'rr, (n. r.).

Aara Mar-
ur.rrsoii
6ypu

Arr'ITerr,rrocrL
DOQeHra

1957 r'.

267

oa

64

I
2

4
lr

6

7

8

I
t0
t1.
l2
1.3

lI/t

366
66

92
/tB

*
,),
326
136

lt9

Db

5.7
zl .l
3.8

25.8
2.9

13.9
2t.g
,ro
29.9
21.10
26,,1,1

19.12

o8h59m
o0 42
20 00
t6 00
19 23

03 15

00 46
10 06

73 /Q
00 15

22 /+0

01 55
09 35

cq

1,8
1,9
6,8
9,0
2,6
^,)
1,4
,1,J

5,2
9,6
6,3
6,4

,t, z
1,9
7,9
2,0
3,1
5,3
c,z
lt rZ

lt r7
2,9
3,0
4,5

4'l
1,4
I'l

0,77
0,62
0, 82

0,93
0,98
0,85
0, 33

0,91t
0 ,80
0,92
0,98
0,96
0,96

21

t6
I

49
50

6i

49

22
7g

6t
20

,I 
,D

0,9
!,2
z,o
4,t
1,6
1,6
1,1
Z,D

/l 18

4,1

1,9
1,2
J,J
0,6
!,1
2,7
0,9

0,9
2,0
L,1,

)4
L,L
2,L
1,5
1,6

{,5
1,8
1,6
2,7,),
1,9
L,t
2,0
2,4
2,1
2,0
A,Z
1,5

1.,7

2,2
2,6

1,9
2,7
1,9

2,L
2,!
1,9
2,5

1,1

206

,*
'157

40t)

l58
i06

102

40
'.-
50

15t
r22
106

78
72

328
lt8

9E

58

1958 r.
't4

ll5
16

1,7

18

19

20
2T

22

ZJ

Z4
qtr

ZO
,,7

28
29
30

11.2
14.3
LJ.J

26.4
28.6
8.7

21..7

17 .8
22.8
24.8
27.8
3.9

16.9
30. I
22.10
4.12

17 .12

01" 25

t2 t2
75 1t1.

12 46
07 t2
07 50
16 35

06 22
02 28
0r 40
03 03
08 42
09 30
10 05

03 15

00 35

tB 21,

88
45

2E

10

17

lt

44

57
49

38

0,9/+
0 ,83
0, 97

0, 70
0,93
0, 97

0,73
0,96
0,86
0, 94
0, 93

0,82
0,90
0, 96

0, 9g
0, 82

0,77

20
63

28
27

17lt
106

198

116

1B/r

92

90

oAI{aI{o, 3aMerr.rr[,,qro B 6oilbrxr.rucrBe cJryrraen (e 19 r,r3 30) BHarreHr4e 1( orrr.r.ra-
erctl or cpeAEero Merrbrlre qel\{ Ha orx}16Hy. 3ro o6crogreJrr,crBo cBr4AereJrbcr-
tsyer o sEarrr4TeJlbHOfi Cra6lrnruocrl,r sr.rarren[f I{, r, e, }fiecrr(ocrr{ clexTpa.

,[nr o6'r-acuolrl{fl rrocroflrrcrBa BHaqeHr{.s K r [B] trpeArroJraraerc.r{ Aer,icrnr,re
SeMHoro 3JleHTpl4qecHoro rloJrg Ha ItocMualecHue ryqu. O4uaxo palterHlre Aarr-
Hbre [9] t{cl{Jrloqalor BoBl{olrrrrocrb ranoro o6lnflcHeHufl atbfrenra (Dop6yua.
B It0] aBropor{ Ilacrorlu{eii crarbrr npeAJraraJrocb o6bacHeure oSSeHra (Dop-
6y,ra, Aarorqee AJrfl )r{ecrnocrr,r clenrpa rrocroflHHyro Beruqr.rHy, paBrryrc l,B.
flonyuerruoe Kan B [1], ran n B Hacroflrrlefi pa6ore cpeAHee BuarreHr.{e 1( uaro
oTJII,IqaeTCfl OT TeOpeTr,Iqecrtoro. Saueturrl, rrTo TollrrocTb reopeTr.rqecHoto
sIIATIEIII,Ifl OIIPEJ,{EJIflETC'I TOAIHOCTE,IO ROE{)SUqI{EHTOB CBfl3I{. B tlO] sI,IAIIEHITE

139

RpcM,r
SSO

7-

Iioo0Orr-
Ilrtr)rt']'

l)c, r,rrIU]l H. T{.



K : l,B lroilyqurocb co cneltrpoM BrrAa E-0,6, cneKrp ]fie Br{Aa E-r IIpn uc*
troirb3oBaHr{r nog$6r.{qrreEroB cP,fl.Brt fiopruaua Aaer .K : 8,6.

o6uapymurb c*oJrbno-Hu6yAb cyqecrBe,rryrc cBfiBb Me?fiAy ar(cflepr{rre'-
raJrbH6rMtr sHarreHrr.flMrr -I( u gpyruur4 xapaHTepr{crtrHaMr{ a{{exra He yAaJrocr,.
Sanaesega nuum ne6oJrbmar (c r : 0,87) noppe fifl\ltt{ c a6corrotnoft usren-
crrBlrocTr,Io HyItJIoI{Horo HoMrIoHeHTa. O tanoft BaBlrcllMocrr{ Mo)ngo, tro-Brr-
Ar{MoMy, roBoprrrr, cyAfl rro peayJrbraralr [6, 7]. lla arwx pa6or Br{AEo, qro,
B roAbr, 6nusxue H MrrHr{rvryMy coJrHerrHoft anrusuocrr{, BHaqeEux K panna-
JII{cb rlpl{Mepno 3,0, s 1956-1957 r.- trpr{MepHo 2,5, a B ro[br MaKcrrr,ryMa
conneqnofi aItrI{BHocTIlr, CyAfi rro peSyJr},Tarau UacroRrqeft pa6orrr,- oxo-
ro 2,0.

Ha6lrogaomrrecfl orr(JloHerrl{.rr BuaqeHrafl K or cpegnero Mor.yr 6rpr ra1nre
BbrBBaHbr MexaHlrsMaMr[, He CBfl3aHr{brMr4 HerrocpeAcrBer{Ho c a{{eHrou @op-
6yma. O uann.rilfi Tanoro MexaHr[BMa roBoprrrcfl s t1l]. Dro 

-r{BMeueurre 
rro_

pora o6peaaEr{fl MarHl'rrubrl\{ rroJreM 3enanu Bo Bperurr rraBnofi r[aerr lrarunr-
uoft 6yplt. Ono upunoAur H yBefll{qeHuro r.rHreucr{Buocrrt rrpetrMyqeorr}eHrro
HYHJIOEIIOIO ROMIIOIIEHTA, A CJIEAOBATEJII,HO, YMEIIrMEHI{IO ff. PACCUOTPEIIU.E
rpa$uxor rlo6anrsofi [IrreucrrBHocrr.r troxaaaJro, qro B p.rrAe cJryqaeB lrocJre
cflaAa I'tHTerICI{BHOCrlt na6nroAaercfl BoBpacraHr4e Ha H. M. Ho trmr [eraJrr,-
Hoe I4SyqeHlIe IIOSBOJIr{T cyArrrb o BJII4.rrHr{r{ aroro a{$erra Ha }r{ecrr(ocrb cfle1-
Tpa Bapr{aqufi. Terrr He Mer{ee ror SaHr, qro s 65 Yo ctytaeu )fiecrnocrb c[eH-
Tpa oAr{HaHoBa B rrpeAeJrax omn6on, flBJrflercrr Becr,}ra BtraMer{areJlbHbrr(,

HaH nenecrHo, rroHr{xteurre r4rrreucrrBrrocrr[ Bo Bperf.rr lrarrurrur,rx 6ypr*
na6nroAaetcfl Tar(E(e rr tra rroAger\{rrbrx ycraHoBnax, aS$extunuafl arreprrrg
[JIrr Itoropblx Aocrtrr-aer coreu 6rarrurerexrpolrBoJrr,T. Cpe4nee orrromeHr{e
naplraquft Ha arlrx ycrauoBrax B treplro4 MaKor{MyMa couuesuoit anrlrBrlocrlt
6rrro uaft4eno A. \L Hysrlrurlrrtr w paBr{o 1,0 : 0,67 +0,14:0,55 -.1;

+0,18 :0,21 10,13 AJr.fl rloJlyny6nsecxux reJrecxorroB, pacrroJroxrerrrrbrx coor-
BercrBeHrro Ha ypoBHe seMJrrr, ua 7, 20 w 60 ar, BoAr{ofo 3r(Br{BaJrerlra [721.

3r:u otuomelltrf raxlne cBrr[ereJlbcrBylor o cpaBHr{TeJrbHor\{ flocroflrrcrBe
ctrenrpa napuaquft r o6nacru Br,rcoxrrx sueprlrfi,

Heaaerrcl'lMocrL ]Hecrnocrr[ cuemTpa or ar{flJrrrryAbl (nrruncneuurrlt uaurt
xoa{t}uqlreur r{oppeJrrr{r4r{ MeE(Ay aunnlmyAofi Ha rr. M. ra BuarreEuerrr .I( ora-
3aJlc.fl paBIrbIM 0,38) uaranKr{Baer Ha r\{brcJrr,, qro cI]eHTp o4noli 6ypu oTrur-
qaercfl or crleHTpa gpyroft NlHolr{ItreJrer{, He BaBtrcflIrIEtvI or aueprtrr{. 3ro nr,t-
TeHaer raHlr{e r.13 r,rccJreAoBarrr{fl cpeAHr{x cxopocreft crraAoB, KoropoMy trocBfl-
u{eH cJre[yrcquft uaparpa$.

$ 4. Crclpocrb cla,qa rlrrrencr,rBHocrrr
I{ ee cBrISL co C[eItTpOnr rapuaqur,l

,(ra r.reyuenrrfl r{BMeueHr4rr crrerrpa Baprraqr.{ft n rpoqecce cuaga 6rulr
oro6panu LJ 6ypr, aMlJrr,rryAbr B noropbrx na uefirpouHoM Mor{r{rope trpe-
BrrrtraJrr{ 4,0%,.{anee uaxoAr4Jrr4cb orrrolreHrr.E BerI{quH cnaAoB Ha I1. M. r(
n. T. qepeB 2,4,6 qac. [ocJre rraqaJra crraAa. Bo Bcex cJryrra.Ex, ]tpoMe oAuoro,
3ro orlroruer{r{e ue npeBocxoArrtto 4,0. Cpeguue tro BCer{ 13 6ypau onaaaJrr{cr)
paBr'rr,r 1,7 + 0,8, 1,7-1- 0,6, 2,3 1- 0,6 coorBercrBeulro AJrrr 2, 4 u 6 .rac"
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IIO0JIe HarraJla CIIaAa. CpeAI'Iee IlOHLrHelrue fIrTeHcI{BHOcTr.I C0CTaBTIJIO COOT

tsercrBeHl{o 1,2, 2,2 u 3,2% Ha rr. M.

Tarulr o6paaou, trpe[troJro)fieHr{e, qro aMrrJrrrryAa e{{eHra pacrer Ba

crreT yBerfiqeHu.fl Baprraquu tro BceMy crreHTpy [potr0pquoEaJrr,Ho, xopomo
rroATBep)ilAaercr. Itpoir.re roro, ofiaabrBaercfi, qro B Haqafibnoft craguu (uo
npafireftMepe, B reqeurre 6 uac.) aMrrJrrlryAa pacrer upu6nuaur:eJrBrro [porrop-
rIl,IoHaJIbHo BpeMeHIr.

Cnegyer BaMerrrrr,, qro ra(oft xapamrep crraAa rrunan se uoxer 6rrrr,
o6rgcnen reopricr"r II. U. fioprr,raua. B t13] Ha ocHoBarrr{rr reoprar,r ,[opuana
oTMeqaeTcf , qTo oTHolrreErre aMlJrI4TyA Ha rI. rI. H aMrIJIr{TyAaM Ha H. T, Cr{Jrbrro

BaBl4crrr or Z*i1, T, e. [poI{3BeAeHIlfl Harrpfl)fieHHocrr.r rroJrfl na xparuaituee
paccToflHue or Seuru Ao r{pa.fl rroroHa.

TaH ranrroMepe Bxo)fiAerrrrflSeulu B rrorolt E*rnnoapacraeror r{yJlfl, To

r] r{aqaJrbrroft craguu B Terreur4e HecxoJrbnrrx qacoB Hrrr(aHoro cfiaAa Ha H. T.

Ire AOJITI{HO Ha6fiIOAaTLCtr, B TO BpeMfl HaH I'r. 1\[. CtraA AOCTr.maeT SHaqrrTeJIE-

Irr,rx BeJrr4qus. JI[mb rrocJle Toro, KaH rrllTerrcuBHocTb ]ra II. M. rroHr,Igr4Tctr

6orr,ure rreil( trpr{Meprro Ha rroJroBr.ruy croeft aMrrJrr{TyAr,r, Haquercf crraA

1,IA R. T.

tr4cclelonanr4e Eaqail crraAoB rro uro6aJlbuoft [HTeHCr4BIrocrr4 troKaBaJIo,
rrro I{3 30 c;ryuaen r 18 cnaAH Ha H. M. r{ rt, T. EaqaJrr{cb oArroBpeMeEHo, B ceMr{
.cflyqa.flx paubrrre Ha r'r. M. rr B rr.rrrr{ - rra n. t. Cpegnnx paBrrocrb or{aaaJracb

pannofi 0,6 uaca. Taxuu o6paaolr, ctraAbr rra rr. x{. r{ K. T. rraq}urarorcfl trpan-
'TI{qecHu oArroBpeMelIuo. o4uonpeMeHHocTb ctraAoB, rro-Br.rArrr\,roMy, cnpaBe[-
.JrrrBa u AJLfl rroABeMHErx ycrauoBox 1121.

Bce aro crlyxtrrr xopomrrM ro4rBepmAeHrreM rpeAtroJro?fieurr.s o6 oguonpe-
-I[eIIEocTr{ IIorrI4)r(eHII.fI TTETeHCI{BTTOCTII IIO BCeMy CtreHTpy IIepBIIqHbIX rIaCTLlq.

$ 5. flmnrerbrrocrb a{{enra rroHtr}fierrr{l
r,r ee cBrrsb co cuer(Tpom napnarlufi

B paanrunrrx reoplrflx Borrpoc o AJrureJrbrrocru at!{eHta (Dop6yrua pema-
.ercn uo-paBrroMy. O4uaHo Bce reoputr B eroM orrro[enr{I4 Mo}r{Ho paa6zrr
Ha ABe rpy[flbr. flepnar rpyutra o6r,gouset BoccrauoBJreHr{e r{HTer{cr{Buocrl{

Br,rxo4oM 3eunu rra noplycxyJrrrpuoro trorona (O . Moppuccor, JI . tr{. ,(opruar) .

Cornacno ApyruM Teopr{flM, trr.rretrcrrBHocrb Jrr{rrrb rraqlrnaer Boccral{aBJlLrBarb-
cfl rrocJre flpoxo}It[eEr{fl rroroHa. flepraa rpymra reopufi Bcrpellaer 6onrmue
TpyAHOCTTT upu O6r,nCrelrl{r{ AJInTeJrbrrbIx CrraAOB, BO BTOpOft }r(e rpy[rre TaHUX

rpy4uocrefr uet.
Ocnosuoe orJrr4qr{e repnort rpyilrrhr reopnfi or Bropofi BaxJrroqaerc.fl B ToI\[,

rrTo ecru B IrepBr,rx AJIrlTeJrbIrOCTb OrrpeAeJIfleTCfl reoMe:rpraeii, TO BO BTOpT,IX

oua orrpeAelrtrerctr crrenTpoM raplraqr.lfi.
Sncneplrlreurr,r, [poBeAeulrbre Ha panerax, roBopfr cltopee trporr{B reo-

uerpn.recxlrx uo4eneit [91. Tlauepe]rr4f lronaaaJrtrr, qro, xorrr Ber[srrlra Me]fi-

IIJIatreTrIOrO trOJrfl BOCCTaI{aBJrr{BaeTCfl rroCJIe [pOXO]r{AeHrrfl rrOTOHa, rII{TeIr-
.cl{Buocrr, HocMrtsecnrlx ryuefi ocraercfl tronr{rr(euHoft.

B crarr,e E. flapnepa [14J ynaarrBaercs, qro BoccrarroBJreur{e r{}rreucrrB-
rlocrr{ rrAer rle 6r,rcrpeo, -ueM t'/,, r4e I - BpeM.fl.
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13 uo4erlr, npeAJro)fieHuofi anropou e [10], c[er(rp napuaqnii trlleer ]Jrr/I
B-0'5. B arorf cryqae AJrr{TeJIr,Hocrr, e{Sexra troHr.r[{eHlrf AoJrH{Ha 6r,rrn upo-
ilopqrloI{arbHa nBaApaTy ar\rlJrr{TyAbr.

,[,tx nrrncneHuf cnpaBeAJrr{Bocr],r rex r,rJrr,r r4Hr,rx reopl{ii 6trno ilpeArrpr_{-
HflTO TICCJIOAOBaIILTe SaBr{Cr{x{ocTI{ AJIr,rTeJrr,HOCTr,r rIOHrIxteHI{tr oT ar{[JIUTyAr,r.
Br,rqllcrsracr, nunefiuafl HoppeJrar{r4fl rremAy rorapusMaMr{ AJrrrreJrrHocrr4
r{ aMrrJrr{ryArr. Koa$Surlr4eHr r(oppeJrrrquLr !\rrfr H. r,r. onasanca panur,rlr 0,79,
a AJIrr n. r.- 0,65. 3anucuttlocrb Me?r{Ay AJlr{TeJrbnocrbrc u aurnnry4ofi ivro}r{er
6r,rrr ouucana{opuynamuT* -Arif*0,3,Tru -Arfi*B:3, "g. 

TN - AJrr{rerrb-
Hocrb rroHr,rx{eHr,rfl }ra H. rr., a Ttw - Ira R. T.: A* n Aun - cooTBercTBeHHo
ar\{rrJrtrTyADr.

Teoplrn E. Ilapxepa He corJlacyercfl c arr{r{r{ BaBrrcr{r\rocrflMr{, Tar( Har{

Aaer, rITo T > A3. He corracyercfl Bra 3aBr{cr{Mocrb r{ co crrexTpot\{ E-o'|,
rrpeAJroE(eHr{brr\r aBropol\[. IIo-nn4lrnrouy, lryqme Bcero c AJrr{reJrrrrrocrflr\{r,t
a{{enron r{ corJracyercfi cnerrrp nlr4a -B-1.

O6rrapyxena raxll{e BecLMa rro6ouuruafl BaBrrcr{Mocrr. OxaeaJrocb, qro,

PAsHOCTb }IE}fiAY ATII,ITEJIbHOCTXUU A$SEHTOB IIA }I. M. I1 IT. T. BABI{CUT OT AJII{.
TeJrLlIocTr{ }Ia rr. M. I(oaSSuqlreHT ItoppeJrflIll,Iu [pr{ aToM trofiyrrr.rJrcrr Heo}r{r{.

Aalrr{o BErcoHrrr\r - 0,82. C ynelr,r.reur,rerr AJrr,{reJrbHocrr{ Ha H. M. pa3HocrL,
yBeJIusuBaeTcfl.

Br,rnoqr,r

1. )I{ectHocrr, ctrenrpa napuaqnfi uocroflHrra. I4ailreueur,rs ?fiecrnocru,
[0-tsrrAr{Mo1\,ry, cBflSaHbr Jlr{rnb c r{Br\reHeHrrfMr,r ilepBuqlloro ctre(rpa B xo[o
1l-.reruero rlr{nJra corne.ruor,l anrr{BHocrr4. B 4anr,nefirtrer,r eror noupoc 6y4er
r{ccJreAoBar{ uoApo6uee.

2. Or:uocureJrEr{bre r{BMe}reHrrfl r{HreHcr{BHocrrr Bo BpeMr a{{eHra .{Dop.

6yrna uporacxoArrr oAr{oBpeMer{Ho rro BceMy c[enrpy.
3. ,{nnrernuocr}r aS{exron cB.flBaubr c aMrrJrr{ryAofr. lpv6wrer{reJrsuo cre-

rrenHbrrlr Bar{or.roM. Ilonaearenr, crerrgHrr BaBrlcrrr or crreHTpa napnaqrafi.
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AHAItEMl'/If. HAY}t CCCP
I,T 3 B E CTMfI IIP,bI MC IT O IT AO TP O OII 3 TI AI E C HO IA OE C E P B AT O P I{ II

Tou XXVI, 1961 r.

oE 0[PE[EJTEHI4I{ OTHOCI4TEJTbHOTO r4SMEHEHIlrfl
a(DoEKTUBHOff IIPOBOII{MOCTm HI{}ItHEff I,{OHOCOEPbI

n.Ilfl qACTOTbI 22 rcetq BO BPEMfl COIHETIHbIX BCIIbIItrEn

H. If . Epbwee

B pa6ote paccMarpr'IBaercfi Botrpoc o6 onpe4enerr,rr{ or}rocrrreJrbuoro r,rBMenerrrrrr
,ef{entltssofr trpoBoAr4Mocrrl0666 Er{}r(Heft uouoc{epn Ar.s qacrorBr 22 ne\. Bo BpeMfi coJr-

lrcqr{brx BctrI;rmeR. flonSmeuo [pocroe Bblpa]r{eErre 4ax 
6a06 g aaBIrcI4MocrI{ or orHoclireJr6-

rroro uBMeIreHI,Ifi Ea,,pfime,r.rocrlr rroJIE BoJIrrBr. 
oa@Q 

o

ON THE DETERMINATION OF THE RELATIVE VARIATION OF THE EF.
FECTIVE CONDUCTMTY Or TI{E LOWER IONOSPHERtr AT 22 Kcls DURING
TSOLAR FLARES, by 1[. 1/. Er'11usheu.- The problem of the determination of Ure re]ative
valiation of effective conductivity os11 of the lower ionosphere al 22 Kcls during solar

.flares is considered. A simple expression is obtained for 3l! depending on the re]a0ive
6efI0.

variation of the field strengih of the wave.

Bo epenra uexoropblx coJlneqlrbrx Bcrrbrrnen Ha6rloAarorcfl rroBbrrrreHrrfi
HarrpflHeunocrr{ rroJrf AJrr{HHoBoJIrroBbrx craHqflfr., a ran}r(e arr\{oc{epr,rxoB
lra HI43Rr{x qacrorax (gecnrnu HrrJrorepq). 3Tr ssfleHl,Irr o6yonoBreHEr BoB-
paCTaHIIeM SJIeHTpOEHoft unotgOCtr{, a cJIeAoBaTeJIr,Ho, rr IIpoBoAr{MoCTr{ Hr{xt-
uefi r.ronoc$epr,r.

tr4cuorr,ayn peayJrbrarr,r pa6orrr fl . JI. Anr,uepra [1 ] , oruocrrreJrbnoe
uBMeHeI{ue E aunnratyAhr troJIfl [JrrIHEbrx BoJrH, o6ycJroBrreHHoe yHa3a]rEbrM
uoHoc$epubrM a{tlexroM, Mo?nuo rrpeAcraBtrrr, B Br{Ae 121

(t)

rAe ,E - naupnxreHrrocrb rroJrrr; kr: T; l, - AJrrlHa BoJrlrbr (n kn);
P.

r - paccroflune (n nu) vexgy rrcroqnr4noM u npr{eMnbrM tryHnroM; P : *
Lo

u A,S: Jzr - Szro. TlnAexcauu to vt t o6oaHa.regr,r Berr4qunr,r [rtr ctronoftHoir
Ir BoBMyulerrHofi raoEoc{epsr coornercrBeHHo. Benlr.rr,rgtr P tt S2 ,rBJ]trrorcfl

E,
E:=:-:Pshoasr,

ulo

pacilpocTpaHerrr4fr JlJrrrHlrbrx paAnoBorrH, r{MeroulrrMrr

npoBoAr{r\{ocrr,rc r,ronoc{epu . ,-+ (Iy' - areHrpon-

trapaMerpaMrr reopr{r{
olpe[eJrerrEyro cBfl3b c

Earr Rouqeurpaqu.E, 1, - sacrora coygapenufi).
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IIo lralreperurbrM Brra{eHunm E, r,rcrroJrbayfl ra6rlr.rurre AarrrrLre Il]l.nn
f) v ,9r B BaBrrcr.rMocrrr o, (#)r**, ,o {opnyre (t) Mo}r{Ho oqeuum [2]
lrsNrerreHlre e{r}enurtnoii IIpo1]oAr'rMocrr,r 6aq,,1, nonoct[cplr AJrH rnl{ponofo
.qlrarra3oHa qacror. ognaxo McroArrKa sTot'o pacrrera AoBoJtrrHo tpoMo3Arta
r{ rpeACraBJraer r{r{repec paccMorperE, oAr{H r,rt nyreii oe ylpoqeun.rr.

,ilorapu{ur.rpyrr coornomeulre (1 ), 3aur,rureM ero AJrrr AB-yx MoMeHroB
BpeMerrlr t1. rt t ({illr. 1):

1n E, : lrr P, '1 /rrrA,51, 
I

lrr!61, : Ilr Py, -l- A'rrAS1,. 
J

(2)

OJ

U,I

[Sauourlr, rrro cMbrcJI rrrrileHcoB t, tt t u (2) necxonr,no uuoii, .reM y ,0uln{opuy.re(1).1
lla (2) cocranrrM ooorlromeHrre

trt t
(Drrr. 1. CxeMarra.recxo e nzo6-
palr{eHr.re BpeMerrEoIo xola
OTIIOCTTeJILHOl'O I,IBMCIICIII{rI
E l.tol.n BoJrHr,r tso Bperrfl

BCIIINIIII{I,I

'I'or'ga (3) rrplruet nnq

Ir, cJIeAOBaTeJI6HO,

/z,ltt67gg/0
a, /.^
'JQq / "eqq 0

Onr. 2. 3aBuclrlrocm hPllurE or oa66/oaOO.o
(tn,rournr,re Jrr{rrrrrr coorBercrBylor

ycpeArreHH6rtr anauerurnu)

Illiegrrolonrnu, IITO NIO}I{ET III,II]OJIIIflTE,C'I \-CJIOI]UE

ln 81 - ln P1 ASr-lnT--tn7;: I.I

ln P; ln P,,

Tiet : tiq,'

ln Er _ A.S,

ln Er, - ASt, '

A's,: ff1na,.

(3)

(4)

(s)

f{.un upoaepr{rr rrl)rr}rrroro npellrJoJro}neHr{fi (4) am pflAa B,aqerurii or_
rrocrrreJrbHoro rrsMerreHr{fr 5344 (B lrn,r'epnaI.e L,2-:- 10) r.ra ocHoRaHlIIr pa60-
'IbI ttl (u {opuyn, (t)) 6nru nsrqncJreHrr BHaqerrr{rr lfu uoo qacror'r

l0 trt,rl. Iipbrycrr(rii oOccpBarol)rrrr, r.. XXVi 145
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22 net1.. Bnr.rucnesufl rrpoBol{r{Jrrrcb lJrfl pasJrnqHr,rx paccronuut'i r go wc-

roqHtrrHa (103-:- L0+ ntr). Peaynr,ratr,r pacaleroB Arrfl r:3'103 u 5'l0B n'u;

rpeAcraBJIeHr,I B BI{Ae rpa{r'Ixa ua t}r'I|. 2' I4z aroro rpatplllta cJ]eAyer, rlro

ffi oaru"rrrr lrocroflrrrrbrM c rrorpemHocrl,Io Meuee t0o/6. ]tpoue'roro, 6ltlo

HaIiAeIIO, qTo BeJII{quua A,S c ranOli E{e CTeIleHbIo TotIHOC'rIr Mo}fieT 6rrtr

Br,rpalr{eHa qepeB orHoctrre.rrbHoe rrBr{eHeI{Lre ar[tfexrunrroi:r flpoeo4llMocrIl

(PQ.-) coorHomeHrreM:
\ "a60. o'

Vlcuonrsyn BaBrrcIIMocrb

AyloqrrM o6paaou:

(6)A,S : 10-a.1n IeQo- .

"a0@. o

(6) , nupaxouue (5) Mo?nHo rlpeAcraBl4rr, cJre-

6arbrb.

Bupaxteulre (7) upeAcraBJrfler saBrrclrMocrl Me?fiAy sEaqeHI,IflMLI 
400;'

cgoTBercrByrorqr{Mrr AByM MoMeEraM BpeMeIII{ BOBMyIrIe1un ttv t. Ectu 6y-

[er rr,Becrrro B,aqe',ne :lll.- AJra oAHoro Mor{e'ra, uaupuuep fr, ro Mo'r

"c@0. o

?I(eM olpeAeJll{rb;}gq- uo Bcex roqHax ('), r' e' B reqeH[e Bce.o BoBMy:
' oaoo.o

IqEHIIfl.
Brrpamenlre (7), ouycurB lrlrAerc l, sanumeMln nuge

lEE : en(r') tn 6,
6a00. 0

/. .\In ( "aoo 
'

#,:fr;ff#c paccronHr4eM r, rar( Harr Mbr uMeeM syuxquro
E (r).

3naqenus a(r) 6r,rnlr otrpeAeJIeHLI AJITI pa3[I4qHblx pacctornufi r'V'

1,1 < (Pt.) --( 5 nyrerrt stt'IracileHufi coorBercrByloqr{x 81, ilo *opru'y-' -' \6a06. o/,r
le (t). ti6iiyr"rrrrure pe3yJrr,rarbr rrpr{BeAeutr s ra6nuqe, a ycpeAHeHEbIe 3}ra-

areHtrfl a(r) npeAcraBJreHbr B BI{Ae rpasuxa na srar' 3'

lla ra6.rlrqbl Br{AHo, qro BeJrurrr{ua a(r) upanTl{qec]tl{ He BaBrrcr{T or Bhr-

6Opa rouHu tt, T. a. oT CocToflHl{fl BoBNIyU,eHHOCTII uOUOC{epr'r. fIOCHOuTXy

uulr.rrru a(r) ao.nxetcn $yuXqueft O:r paCCTofHI4fl 7'' ee I\IOII(HO HaBBaTL

Ir[ cT a Hqr{ o Ir H},r M rI a p a M e T p o M'

Cnegyer orMerl{rb, uto $opuyna (8) c troJIyaIeEHrIMI{ B1raqe11l{fl1lu rapa-

Merpa o(r) ctpaneAJrr4Ba roJrbno [r.fl qacrortt 22 neq. ,[nr 4pyrlrx qacror

(s uacrnocrr{, AJrfl I : L3,27 tr 32 rcer4) cJleAyer yql,IrtlBarb 6olee cnoxuyro,

BaBr4crr\{ocrr AJ or -bE u uactog4,efi pa6ore M},r r{x He pacclrarplrRael\'I'
ur,U,lr.o

rn1 "'oo' \
\ocoo' o'lt' .rnn,

(!qr.) :,-77'
\oa00. o/t

146

(7)

(B)



7,\
1,2
1,3
1,4
1,5
1,6
118
2,0
3,0
4,0
5,0

7 ,94,
7,59
l,lZ

7 ,48
7 ,51
7 ,70
, ,)<

7 ,45
7,U5
8 ,06
8,17

5,60
5,69
5 ,58
J ,4J'
5,41
5,60
5 ,29
5,37
5,69
5 ,85
5 ,89

4 1a;t

4,45
L.l 1'11

4,,'.Z(i

4,22
lt.,/t3

'\,1.7
4','2'.1

lt rlili
4,59
4,01

ll ,07
3 ,09
3 ,02
'2,9t,
2,96
3,11
2,9'l
2,9tt
3,13

,)t-L

'2,51.

L :'1')
2 ,36
2,29
2,29
2,39
2,21t

2,26
2 

'1t02,47
/,/l

I ,83
1 ,79
l,7lt
I ,69
I ,67
1 ,79
I ,65
I ,07
7,i8
I ,83
1 ,83

Cpeguee 7.7t I s.ss I a.v'tl
II3,06 | 2,37 | 1,7s

Tarilnr ()6paBorr, onpeAeJreHrrc oruool,IreJlrrl-Ioro rlllrtellelulfl acfrlenrunuoii

ilpoBoArrr{ocryr oooq). arfr l:22 neq ro droprryre (B) cnoAr'rtcn H npocTllrI Bbr-

rrl,rcJrelrlrfiM. Sna.Ieul4e E oupe4erfreTot. 'J sROIIeplIIIeHTa, a SIlaaleHllc a(r)

AJrrr BaAaHrroro paccro.frlrrTfr lraxoAl{rcfi I{l-} ra6Jluqbr IIJTII IIladilrl{a c[rlr. 3.

o(",

,l,I
6l
il
l,\

/2af7ru
" le-r. np

(Dur. 3. llaltenenue trapaMerpa a\r

flhl,r.,ron lgh ,r7n Eh

Onr. 4. tr{sMereHze orSO/oa@{.o AJrE

f : 22 ,tell Bo BpeMfi conrreqfioft Bctrbrlrntr
22.VI1I 1958 r.

Ha Sur. 4 npunegeur,r rpa$uxu orrlocr4reJrbnoro r4ar\reuerrr{fl 6a*o. [Jrfl
| :22 H?q Bo BpeMs coilHeqHofr Bcrrbrrnrr{ 22 anrycra 1958 r., Bbrrrrcreu-
Hr,re ro Soprrly.nalr (1) (crlomuafl Hpr4Bafl) lr (B) (auauenlrrr o6oBHarreHrJ Hpe-
crr,rHaM14). BenncuHa E 6}n,xra onpeAeJreHa rro Barrr4cEt\r aI\rocdlepr,rnoB. Han
Br{AHO rr3 3ror0 rpa{r4Ha, norperxHocrr, $oplrynu (8) ne rlpeBr,rmaer 5%.

oguaxo oqeH*r4 rror{a,brBaror, qro npu 6or'ilrr{x Bosr\r5/rqe,rr.sx ( }@ : z )\ rsrfO.o /

rosuocrb $opuy.iru (B) yruenruaercfl; Hanprmrep, AJrr r': 3000 x:l-rrpI44'= 7- 
'a00.0

rrorpemHocrb 6yAer flopsAr{a 10-12%o"Ho, flocroJrE,ny, Ail.fi qacrorw 22 rtq,
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atart IIpaBr'rJro, oco6eHHO 60nr,urne Bo3]ryrqeHrIfl He rla6rm4amrcr{, T. e.
6uturD.

"* ^ { i tzll' {op,rry4a (B) c 4ocraroE'oii roqHocrr,ro riomcr 6nrn ncnonr,-- Jqlqr. o

aosaHa upax'iuuecrtu [,nn o6pa6ornu slcex ua6JTroAunnr"ri a{{exron.
B aannmsoulre nnr$arxaro 6uaro,qapHocrb A. M. gr*ooy Ba rroilrort{rr B

BrJqr{cJreHrrflx., i j 
i,ii .i

;!il
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flena6pr l96C r.

tirrl,

Jlzreparypa
1. fl. iI. A n 6,n e p r, O p:acupocrparreur.rrr'rn.*rpon r."rruor*

na4 aenxori rroBepxuocrbro. Lla4_ao AH CCgp, 1955.
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I4 SMEPEH III B trIOI'JIOIIIEHI4fl HOCMU IIBCHOTO PA[I{O[3 JTY tIEHtrIff

A" IL Adpa,neuuol IO. n. fleunop

flpr.rlo4i,rrcr olrcaHrrc annaparypLr rr npoABapxreJrrrtrr,re p0By.Trr,rarr,r Ha6lroTlenirr?.
Ilpeglorxerra MC1'oAI,rHa BblullcJrelrr,I.fl ilor'.torqeHr,rrr pa,qlroBonH s o6racrtl D uonoc{eprr uo
SalrrctrM urlTclrcI{Brroor]l r{ocMHrrecr{oro paArIoI4BJIyqeIrI{g. 

l

i

A T,{BASUREI,{ENT OI' ABSOI]PTION OI' COSX,IIS RADIO ENIISSION,I hY
A. N, Abrantenko arrd Y. I. NesltptLr.- The apparatus ancl pr.c.limirrary rcsllts of obscr-,
vations are describcd. A method is proposcd lor thc computation oI absorptiol oI radio,
waves in the D ionosphcric rcgion lrom recordings of the intcnsity oI cosrnic ra4io emis-
sion.

BaegeErre

Bo npelrl lleltoropbrx Bcrrbrrxert ua Connqe ua6nto4arorcfl aHorraJrr4rr cy-
Torrlloro xoAa norJloIrIcHIrrI cpe4nl{x r{ r{opoTl{r,rx paAI,roBoJrIJ. Mero4ura l,lttfe-
perrrrfi r4 Teopr4rr norJrotqcurrfr paAr,roBoJrr{ B }racroflrrlee Bper{fl paapa6oraur,l
[ocrarorluo AeraJIb]Io [1-3], qro6r,r ]Ia ocrroBalrl{rr Dr(crepr.{r{elrraJrLgt;rx
AaIIIrrrIx r{oH{Iro 6rrno cy4rrtb 06 I,r3treHeI-run c[ttau.rcclir4x naparrcrpo]l IroHo-
c$epr,r Bo BpeN{rr BrrcBarrrrrrrx r,ronocrlepur,rx Bog^{yqcuur:i (8tr48), qro B croro
oqe peIIL r'Ioiil{er AarL Fleltoroprrre cBeAerrr,rrr o6 r,rorrr,rBr.rllyrcqer\{ r.rBJryqeHrrrr Rorrbr-
rueu l4l.

tr{arlepna rorJIorqclrl{e I{a AByx qacrorax r,r r,rccJreAyrr qacrorHyro BaBncr{-
1\{OCrb OCna6;rrcnr.rn crrr}raJra [5-7.1 , Mo]Hrro cyAr{Tr, o r.rry6nue npoHrrrrHo}re-
}rrlfl anrrrl]Iroi,i pa4r,rar1r,rr,r.

tr{arrepetrl'te rorJIonIe}ILIfl III\lrryJrrrcHbrr{ rreroAorr r,r rreroAor{ per.r,rcrpaqr,rrr
I\{I{HrrN{a,lrrrlrix lraoroT orpa}fleHr.rrr llr{eer pfrA HeAocrarrroB. Har,r6olcc naHr_
Irrie I'I3 HI{X CJreAyroq],Ie: AUCrtperrrocl'b Barrtrcr,{, HeBoStrro}r{rrocr:r, r.relreperrl ii
upu 6olr,rul'Ix SIIaaIeHI,Iflx norJlorqeur4tr 'fi Ap. Mctog l{BrrepeHr4tr rrorJrorrleHl4tr
cIIoco6olr per]'Icrpaqr,II{ Hanp.fl}r{eHr{ocrl,r rroJrfr H ocMl,rrrccI{oro paArroI,lBrryge-
HIrfl rroJrrlocrr,ro cno6o4ell or ErI{x r.reAocrarrroB. floororry AJrfr rray.1elrrfl o0o-
6eulroctei'i rIorrl,IBupyloilIel'o I,IBJryqcHurr xpoMocrfeprrr,rx BCrrbrrueH n I(pr,rrrcnoii.
acrpo(rraar.r.recnori o6ccpnar.opr,rH AII CCCP 6r,rla paspa6o,rarra r,r uBlorosJrega
ycraHollHa AJIrI nenpepuuuoii perl4crpa[rII,I 14]lrcrrcr,rBrrocrrr r{oc}{r.rqccnoro
pa[rro],r3Jryrre]rr4fr rra 

^Byx 
aracrorHbrx narra,rri]x: I - 26,7 11[eu,II _ 32,5 Mery
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$ l. OnlrcaHrre arraparypbr

VcraHosHa cocrorrr r.IB aHTerrHoro ycrpoficrBa, trpr[eMunna, 6nofia rrr{Ta-
Hr{fl rr rpex carroflrrrtryqrrx upu6opou. [na upu6opa - rrrra SIIIIB-51ru -IICIIOJILByIOTCfl A"II-fl BaTIIICII CI'IIIIaJIa Ha paBIIbIX SaCTOTIIbIX I{aHaJIaX, a Tpe-
trtrt - ruua 1\{-323/1 - A.rrfl Barrr{cr co6creeHur,rx uryMoB a[raparypbr.
l{porte roro, iloc.rregnrrii upn6op xlo}Her 6rrrr, uepexrrorreH r.ra 3arrrrcb cr{r-
Ha,la R OAI-IOII II3 TIaCTOTHI IX ItaIIaJIOB.

Asrer{riafl crrcrer\ra -ytoJrnoBoro Trr[a c nn6paropolr, Hacrpo-
eHr{r,rr{ rra aracrory 29,6 A[at1 , r{alpaBJrer{a B croporry froJrroca r,rr{pa. Tanas
ItollcrpyHqu.fl aHTeHrlbr Aaer BoBlrolrt]rocrb ocna6rars ror{exrr co cropoH6I pa-

AlIouBJIyqeHun Conuqa. ]t upr,rerrru,rfiy arrreHr{a uo,rlcoeArrrrflercfl rrpr{ rroMo-
tqlr noancr{aJrbrroto lia6c,,rfl, Tax nan Ira BxoAe [prrer,rHr{Ha orcyrcrByror Ha-
crpal,IBaroqrrecfl r{orrryllbr, AJrlrHa na6eng uo4o6paua r&H, r11sfip1 BeJrr,rrrrrHa

clltHa,rra Ha o6orrx npI{HI,INIaer{brx aIacroTrrr,Ix ItaHaJIax 6r,rna uan6orr,ureft,
V c u I rr r e .rr rr B r,r c o H o ft .r a c r o r rr (VBt{) r{ c r[ e c r[ r e Jr r,

cAe,rrarrbr orAeirrrr{o AJrfl HaifiAoro qacrorHoro HarraJra ({nr. 1), Bcf rrocJre,uyto-
rqafl cxerril - oAHa AJra o6olrx HalraJroB rr [eplroAr{rrecnr,r, oAr{rr paa r 3 cem.,
rrepen.[rcqaercrr Ha rrprretr crltrraJra roft unu Apytofi alacrorr]I.

Hir nrole VBH upu,rrelreu rlellroA rr,Ila GEtgII c 
^{aJrbrxf 

et{BrlBaireHrrrLrur
cOIIporrlBJrer{rre}r codcrBeHr{brx rly}roB (350 o"ru), .rro o6ecueqr.rBaer 6ortmoe
trJleBr,rflerrrre crrrrraJra ua4 co6croeHHbrr\[rr ruyMaMr{ arrrtaparyphr rrpr.r oTcyr-
crBrlr,r Bxo,.luoro rio;re5atenr,Horo ftorrrypa. Bropoft lr r:pernfi nacna4u VBII
I{lreIoT I{erlrr saAellrnannor,l aBTolrarlrqecnoit perynr,rpoBnrr ycwile\trfr c AocTa-
TCrIrro lianor,l nocronugoir BpexreHrr cpa6arnrnaulrn.

Ilorreilerteuuoc Bltrloqerrlre ItaHaJIos VBII B ocraJrrrrym cxcxiy rrp[elrHr{Ha
ocyqecTBJLfIeTcf cooTBeTcTByrcqr{M satrrrpaHr{eM r{ oTtrr,rparrr4eNr cr\[ecr{TeJrr,-

HbIx Jrar{r 6}It2lI rprr ror{oqlr pene P2.
IetepoAlrrr Lr ycrpoiicrBo AJrfl cHaHr{poBarrrrfl

rr a c r o r nr (\35 neq) co6paun Ha JraMtrax 6)fi3ll n 631II; rocrre4urrfl pa-
6otaet B rtaqecrBe peaHrunuoft Jrar{[br, )rtrpaBJrfeMoft un.noo6pagu[,rM r{alpfl-
lfiel{ueNl c repr{oAoM 3 cen. JI19 n JI20 - reueparop rurnoo6paanoro rrarrpfl-
H{eHr,Ifl, cr{HxllorlrIaoeauHrtr,l c [el)enilroqeurreM HarraJroB rrpr{e]\[a.

Y cn.rr r,r re Jr b rre p o o r:i n p o M e ffi yr o.r H o ii '.ra cr o rhr
(2,9 lVIetil co6pan Ha Jrarrlo 6It1lI, B r{errb HaroAa xoropoft Br..rrrorreHo repe-
ITIeIIHOe COIIpOTIIBJIeHIIe petyJII{pOBr{r{ yCr.rJIerrr{fl rrpr{eN{rrl{na.

ll cxerre BToltoro rerepoArrrra rrpI,rMerreu HBapr{, lruerorqufi
pc3orraHcrryrc qacrory 3 llet1.. Auri4uoii uarpyaxoit Broporo cmecnrela (JI12)
ElBiraercrr r\'rHotonoHrypnrrft rpuntrp, HacrpoeHur,rfi r{a qacrory 70A neu, r{ r{Mero-
rqr,rir no,'rocy rporycnanlrn 650 ary. [o ypoBurc 0,7 (3 neq ro ypoBHro 0,01),

VcunrrreJr r, BTo p or:i lrp oMe]r{yrorrrro it cacror br

TpexitacltaAur,tr,i, .119 BbIBBarro lreo6xoAr4Mocrbro lrN,rer6 rra Bxo/{e Aerenropa
curHaJr ropflAna 70 c. IIpnuelIeHI{e ABoftrroro [peo6paaoBaHufl qacrorsr rros-
BoJIrIJro floJryqrrrb yanyo floJrocy ilpoflycna]rr{fl rprreMHr,rra (1100 etl,) r.pu oc-
JIa6reHr,I[ [l]rreMa [o BepnaJrr,Hotry r{aHaJry r{e Merree 60 A6.

flpr,rlreneune cnarrrrpoBaHr.rfl aracrorbr, aBToMarr.rqecHoft peryJrr{poBrr[r ycr{-
JICI{I,Ifl I,J CfIETII'IAJII,HOTO IIONIEXOYCTOft.TTAEOTO AETEITTOpA TIOSBOJIfeT I,[CITJIIoqaTI,
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norIexI,I, rrpcBbrlxamu,r.Ie lranp.s]IieHIre cl.rrHaJra Ha BxoA0 n 1000 paa
u saHr.rMarcrque 3/+ Arlarrasolra cHarrupoBaHr{fl.

AsroMarr,I.recfioe nepe("rlloqeHr{e narraJror} nprre}ra ocyqecrBJrflerca r{yJrb-
tunlr6paropom JI24, HaroAlrbrrl rroBropr'rrcJrerr J{25 rr prrAor{ pele (P2, P3,
P4, P5, PG). 3tlr peJre rroAloAr{r curHa.rr H coorBercrByrorqr.rrl Hanorrr{reJrrrr{brM

eMl{ecrfN{, c Itoropbrx oH I,r crrr{rraercrr rra ca}ronr,rcllrr DIIIIB.
flpu lrlnonerrrrorl yMerrbrrreHrrrr cr{r'rraJra lra BxoAe BABoe, Ha BLIXoAe ar\{tr-

JrI{TyAa cr,{rrraJra Aocrr,rraer Broro ypoBHrr qepea 20 ceH. Ilplr lruoneHHoM
yBeJIrrareHI,rI{ cIrrHaJIa lra BxoAe BABoe, }r& BrJXo[0 ar{nJrrrTyAa cr.rrHa.r]a AocTr{-
raer aroro ypoBHrr uepea 120 cen. 3anucr{r\{ocrb Br,rxoAHoro HarIpfl}rieHLIB

cI{rHaJra or IrxoAI{oro rnueilnan.
Pa6ora ycrarroBnrr rrpeAycilrarpr'rRacr Barrr.rcb He roJrbr{o yposuefi cur-

HaJroB, uo lr co6crBelrHbrx uyrroB arrnaparypbr. 3ro ocyrqecTBJrfleTcfl cJre-

Ayrorqrrlr o6paaou.9cpea Halr{Ar,re 30 ceH. pere P7 ilprl rorlorqu resor,i rroJro-

Br{rrr,r rpr{oAa JI22 r.r xryJrr,rr'rBr,r6paropa JI23 ornnroqaer aHrcHHy nprre}rHl{r{a

r[ BnJIroalaer rra 6 cen. ]rartolrrreJrbHrrre eNrnocrl{, c rtoropl;rx crrll}{aercfl rra-
npfl;lxeHr{e co6crneuur,rx uyr{ou I u II HaIraJroB.

flplr nonrorqr,r lleJre PB u P9, y[patsJrrreMbrx or ltourariroB xpouorlerpa,
Halngr,re 10 uuu. caMoflr.{cubr 3flfiB nepertrrroqarcrcfl I{a 30 cen. }ra BarII{cb

co6crsenubrx rtryMoB, 9ru uepen,nroqeHu.fl oAHoBper{eHHo flBJlflrorcf u }Ier-
Hat\{Ir tspei\[eHl{, IIpuse]I qacoBlie NIerHIr Barrl{t\{arcT oItoJIo 60 cex., qro o6rer-
uaer o6pa6orHy Barrrrcr'r.

Itpoue roro, BeAerc.rr HerrpeprrrBrrarr Barrlrcb co6crBeurrblx IxyrIoB nprr
lor{ouI{ caN{orrr{cqa ruua M-323. Haana-reurre orAeJrLHI;rx [eperiJrlo.rare;reir
r{ peIIe IroHtrT}ro I{3 cxel{br.

Enon nr.rtaur{rr cocror,Ir r{B AByx Bblnpl}Irlrereii (150 o u 3000) c aJrenrpoH-

uoii cra6r,Inr,IaaqI,Ieii rI cra6I,I[rlB].IpoBaHHoro rrcrosHuna rrI{raHI'Ifl HaHaJIa

JI A}III .

$ 2. excneprINteIITaJILrIbIii rrareprta.u rI lleroA ero aua.ul'Iaa

Ha rpur'. 2 uonaaaua rloryqsssuo n }tpsrucnot:l actpo{ust'r'recHoft o6cep-

tsaropur,r AH CCCP rr,rnlrqHarr Barrlrcb rrarrelrenr{fl L{rrTerrcuBllocru Hocrluqe-
cHoIo paAI,IOI{BJlyq9s11s BO Bpet\Ifl BHeBaIIHoIo uOuOC{epuolo Bo3}Iyu{cIII4u

10.II 1960 r. * O6pa6arrrnarr aHaJrolrrqHr,re BarIrrcLI, I\{o?rtHo rloJryall{rb cBe-

Aerrufl o BeJrr.rqrrrJe rrorJrorqerrrrfl Bceii ToJr[I!r nouocdreprt. Martcr.ruaJ]bIIoe

yBeru.teuue rorJrorqeHr,Irl Bo Bperla Iloal{yrqeurr.fl 10.II 1960 r. (131'30-)

Aoorr{rJro Ha rraorore 26,7 Meq 2,4 A6Ir rra qacrore 32,5 Xleu, - 1,6 Ad

(t!ur.2).
,[,ln auallraa aItTI{BI{OrO 11I]JIyaIeHIrrI BCITLUUHII, OTBeTCTBeIT}roIo 3a Bo3t\Iyu,e-

Hr{e B D-o6nacr:u, Heo6xoAtrt{o yalr{TbrB&Tr, BeJrr{rrrlHy rlorJrou{eIIrIfI Bepx}reft

r.rouoc(tepr,r [81. Ilpe4nox(eHrral 4la aroii rleJrr{ B IB] rre:roAuxa AoBoJIbr'Io cJIoE{-

ua 1 tpe6ye:r 6oltmoii BbIqucJIureJIruoi,r pa6otr,r. OguaHo I\{omllo ycrpaHl'{rE}

arr{ TpyAHocrr,r cJreAyrorqr.tl{ o6paBor\r. Iloluoe [orJronIeHLIe n nouocc[epe ]\Io]I{Ho

* 3arr.rcr, rra cacrore 26,i Meq r{cxarr{eHa nonexofi, uuprrua rroJloctr xoropofi 6o&me
Ar,ratraBorra cmaIIfipoBaHI{E.

1,s2
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x- xD +Y
t+v '

(2)

IAE

Xo:

Yi:
I

vfi + (o -f .r, ),Jr"
(3)

N ot: odz

v2, + ico 1 orl ), J ;.

I - oruoueur.re rrorJlorIeulrfi n nepxnefi uonoc{epe H trorJlolqenuro e o6-
.Jracrr4 D; N, * Nt"- sHaqeHtrE eJreHrpoHlroft nnor:rocrr.t o6lacrefi c trpflMo-
yroJrbHrIM pactrpeAeJreulrelr !'anenrpouuofi ItoHqeHTpaqtrtr, anBI{BaJIeHr}rblx

peaJrr,rrbrM o6nactsu N (2, t) v N (2, t) tro coBAaBaeMoMy rrMI4 trorJlotqe-
.HErr; TOrAa Ailf BeIlrltqtrF.bl fip MoEtEo sarrl(carr, ypaBEeHue 6anauca [4]:

dx^too#:p(t)_Xro.
Ha yuacrHo npuaoft BaryxaHr.rn BoBMyIqeHr,In (cno6o4uuii cua4 Po: L\

i6yqer

(*t),'
N rt rdz

ri

[5'

,roo#:L-x'p.
B ypaBHeHr{e (4) auauesne X ae (2), troJIyqpIM

^Y')r 

-

'"nr+Y'

(4)

'flogcranran

,rAe

^t : troD (5)1,

-L

L+Y ,

*_\ f,f . 4 _1._-xt: dX r ur: dX ,

Vt Ai

3auracr,rsas (5), 4,nn gnyx rroueHroB BpelteHlr MoEtIro nafttlt Hafi Tnp r

'TaH rr Y. Tax I(aR r{B gr(cleprrMenTaJlbr{oro MareplraJIa I{BBecruo [oJIIroe rro-

rJroq,eHr{e, To, peltrafl coBrtecT}Io (1) u (3), HaxoAI{}I IoIJIoIq,eHI4e nepxneft

uouoc{epu.
Oqesxa roqgocrr{ BToro rlreroAa, BbltroJlr{eu}rafl tro reoper[qecnl{t\[ HpI{BIIM

:uBMeHeErrfr or:nocurenr,uofi enenrpounoli HoIrqeHTpaqIIlI, o6ycnoenenuoro
TpeyroJrrrHBIM I{MIIyJILCOu {ynxqUfi, uottaaana, qTo IIoIpeilHOCrL orrpeAeJle-

11uf Befl11quur,r If se [peBr,Ifiaer rrecnoJlr,K]rx trpoqeHToB. O4naxo alraJrorllq-

H6re or(eurtu ne 6r,rnn rtpoBeAeHEr r{a aHcrlepI{NIeHTaJrbuotl ]\IareplraJre, ro-
aroMy naxue-ln6o otrpeAeJreuHrre BI,IBoALr orrlocrrreJrbuo rIpIIMer{ennR gauuofi

rreroAr{nr{ cAeJr arr, 3 arpyAlrrrreJIbIlO .

B ean.[ro.Ieglle Bllpamaert r;ry6onyro 6naro4apllocTtr H. A. Canuuy aa

llflA qerrHr,rx coBeroB n pa6ore.

8 4ena6pr 196(t r.
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AnAAEt{11fl TIAYH OCCP

I1 ]] ]]],C1-1{ H IT P ],I }I C HO I,1 AC TP O OU 3 UAI ECI{ O ],{ OECE P B A'I'OP14I{
Tou XXVI, 1961 r.

o I'JIyEI{HE TIPOHI4I{HOBBHI4fl I4OHI4SI4PyrOIrIErO I43IyLIEHI4fl
XPOMOC@EPI{},IX BCII},IIIIEI{

10. il. Ileru,nop

Cge;rana [o[6rrra orrpoAcJ]rrrr, rlry6uny rporrr.rrtrroBcrulfr rrorrll3rlpyrollero r{BJIJ IeIII,Ifl'

Bcrrrnrlert rlo rrByrrerrlrlo.racrorrroii 3aBr.rcrrlrocrrr ocra6ncrrnn crrrrraJra. IIa ocuonanr.rtr
SftClrepr'rlrerrTaJrblrr,rx AaHHbIx rro ilorJroqerrr.rro fiocrflrqecHoI'o paAI{oII3.rlyqg11vu }ra aracToTax

26,7 tr 33,5 Met4 AnE Brreaarrur,rx nonoc{epur,rx uoaMyrqerrr,rrt 1 anpenr u t2uon6pr- 1960 r.
Aenaercfl saHJrroqeHrre o Torr, qTo rrorir'll]rrpyroll{ec u3IyqgHus cooTBeTcTByIotrIIIx.
corlerrHbrx Bcrrbrrrrcx Irponr{I{aer Ao lbrcor s: 50 r,u.

ON THE DEPTFI OITPENETRATION OF IONIZINGR;\DIATION OF CIIROMO-
SPIIERIC FLARES, by Y. I. Neshpor.- An attempf is made to detcrmine the dcpth
of penetration of ionizing radialion of flares from a study of l,he frequency
depcndence of signal rveakening. On the basis oi experimental data on the absorption of
cosmic radio ernission or 26.7 and 33.5 tr{c/s for the sudden ionospheric drstrrrbances of
April 1 and Nov. 12, 1960, it is concludcd that thc ionizing radiation oI the corresporr-
ding solar flares penelrates to a height of - 50 km.

I4eyueuue -racroruofi BaBr{crrrrocrr.r ocla6lrcur{fl cr{rrraJra Bo BpeMrl Brre-

Barrlrbrx uoHoc(bepHr,rx RoBrryrqeul,Iii (B14B) nueet 6orluroe rrpaltrllqecltoe
BHarrelrrrc It], a rar(]fie Aacr BoBrro?H]rocrb orIpeAcJII,ITs Heltoropble xapalire-
pr4crr4r{tr tr r{ecrorroJro}ncHr,re rrorJrorqarou{ero cJrofr [2]. IloclelHce recHo cBrr-

BaHo c Borrllocoi\r o rry6lrrre rtpoHlrnHoBer]rrrr r,ronrrBI,IpyrcrqcI'o rIBJIytreHrrtl

COJIHEqIIbIX ]]CIIbIItrEI(.

Il[auepeur,re rrorJIotr\eHI'Ifl c ueJrblo I'IBy.rs11u, aracrorFlofi BaBr{crlMocrl'I

ocJra6JreHr,rrr crlrlraJra nrolnrro ocyqecrBrrrb rrocpeAcrBonl Herlpeprrnnoli peru-
cTparu4r.l r4r.rTeHcI{BHOCTI{ I{OCrIlIqeCHOrO paAUOUBIyqeIIr{rI Ha AByX aIaCTOTaX.

Flaupnrreunocrr, rroJrfr rrpllIIrIIIacrloro ]toctflIqecHoro paAI'roI'IsJIyqeHufl E
r,r HoEO{uq}reHT rrorJrotrIeHl,If cllcArJ, corJlacHo [3], cnneaubr cJreAylolql{rf co-

OTHOUIE}IUET{:

- t. 
-\ t,,lr.,, - l* L.Lt J

rAe !l .- Iranpfllrrer{}rocrr, rroJrrr nocrrr1.recr(oro paArIoII3JIyqe}II{tI R orcyrcrBl,le'

rror.Jrorqerrr{ rr; K - r(oEt[$uUIIeI.Ir lrolJroIqCHlIfI cpeAl,l. llpll HBaBLTIIpoAoJIb-

HOx[ paCnpOCTpal{err!r],I AIrI O6bII(LIOBeIITIO!i BOJIIIbI llbIIIOJIH.aeTCtI COOTHOllIeHIIe

2ne2 If v
A-_": ,n;r]_(o+(Dl ,
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,rile e fi fiL * Baprr1 I[ ]Iacca aJlel(rpoHa; c - cl(opocrE, cBera; 1[ - lnerrpou'
rrarr uJrorHoorb; v - qacroTa coy4apeHl{fl DJreItTporIoB; (0 - pa6ouan qacToTa;

(r)L - rrlpoalacToTa.

Torga AJrrr r,r36brToqrroro rrolJrorrleHr{x Ap no npeNIfl BI'IB rrrorxuo B&rlt{c&rb
.cJreAyroIIIee cooTrrorrreIII4e :

N 1: rrrdz (i)
??z)+ (o -l- or)'

x[e pr -noJIHOe rIoIJrotIIeHIrC BO BpeMA BO3MVIqeHII[, p0 - TI()JIHO(] llOr'[O-

l(eHr{e Bo BpeMrr clloHoriHor.o coo'rofiHrrfl lroHoca[epbr I{

R:#,
tr4a coorHouerurn (t) orroRlrAuo, q'lo ccJIrI v'K(ro I- oL)2, ro oc.na5.ue-

Hr{e c}If}ra;rra o6paruo rporopl{uoHaJrr,}ro fiBaApary pa60uefi rrac,rorEr (ol:} otr,,

(t)1 >(l)r.), T, e. AJIrI AByx qacroT (l)1 1,I (l)2

Apu,, lcoe f ro1)2

aPr, (ior f or.)"
(2)

rAe Apo,-uB6r,IT0rlHoe rrofJIonIeHr{e rra aracrorc 0)l;
Ap.,- ua6r,ITo.rHoe rror-JrouleHr{o Ha qacrore <o2.

Vneru.rettue ilorJlorrfeurrfl Nrolr{er rrporlcxoAr,r'lr rr rra -yponrlo, rl(e ?2>-->

2@)-<oa)z. flpu BroM ycJroBr{e orrromcur{fl nB6r,rroqnoro nolJloruelrrrl Ha

ognoii qacrore x lra6rrroquoMy irorJroxleHrrro Ha i{pyroii (B cJryqae, rior[a
Bo rpcMrr BUB r'IBMeHerrr{e a.renlporrrroii rrJrorHocrr.r rrpol{cxoJlill rro

sceu D-o6nacru) uornno llpe[craBrrlb B Br{JIe

N1e pyl z 1\ o\t ,rrtlz

Apo, 
:

Apo:

vL) + (o1+ oL)' vL)+ (0)r l- or.)'

N7\ pldz N ov ,rrdz
v'f,, + (to, 1- cr1-)' v'iz) + (tD, -l- or.)'

\-I\e Zt --( Zo, v1r1 : YogI{G .

B usrpamenura (3) upene6pe.rr BrraqeH[eM (,D + orr)' rro cpar]Her{tto c v
rreJrrlrr, raH r(ax Ha Bbrcore z Mo)fier 6r,rrr v2:( (to * tol,)'.

lJcnorrsyx reopeMy o cpeAHeM BHarreHprlr rrHrerpaJra lr lrHrL)rprrpyr{ coor'-
HorrreHr{e (3) uouyulru

, 
^fo, 

arc Lg 
-r!-- -toz * ol ror * or,

N, ,rlc Ls- vt
" "(,.rr + oL

(4)

COOTBET.

tor * or, ffe, arc tg -- 
vq- 

- fl," arc tg lt ,
<Dz t oL ". az -f aL

v0 u \r1 
- 

SHaqeHufl aracToT cToJII(IIoBeIr[fl Ha ypOBHflX Zs [ 21,

CTBEHIIO.

Morttlro rlol(a3ar6, {To B cJryrlae artcno}renqnalr,uoii BaBrIouMocr}I aJreri-
r1-ronuoii rlJlorHocrr.r D-o6tracrtr (Iy'rr) : llnel("r), flprrqeM Kt: Kr, lbrrto.rr-
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Ap:po-p,:B. l\- 
L,

I Nott rrrdz I
- ) rr,r+ (, +.rr)r.l '

-!.
(3)

-\
zo

AP,,
Apo,



IIflIOTCfl COOTIIOItrEEI{fl

nh, :911 .L, & _ roz * or
Ifo, alr -l- oz ' Nt" - or + orr

trpu ycJroBtru, sTo

vo)(r,rr * roi,); (coz * cor) Ivr)(or * r,u); (r, + rr) /'
Ilpeo6paay a (4) c rr.r":::],_ 

:JI;,,
^t; - @l+,}' '

Bo npeua BreBatrHoro raonocQepuoro BoBMyrqeHur Molr(er rrporrcxoAr{rb cBoe-
o6paauar geipopruaqzr xpunoft r/(z): yBertrqe.Hue rrorruaaquu Epor{cxoEr{r
npetrMyrqecrBeHEo B CJrOe, TorrltoM rro cpaBEeHUrO CO CrOnOfinoft D_o6_
nacmio t.41. B a'iou cnyvae aHaJII,IB BaBncr{Mocrr( troJruoro trorJrorqegr{fl or
qacrorbr o6rersaercs. ,(eficrnzreJrbHo, (3) uomer 6rrrr aaurcaRo

(" N1tp,dz (' N1t,,rdz

1&, _ l, lE + (,, +,,rr -l 1$ + (o1 + ol
lIPo, (" N Npyd, 

,( Nyvpydz '

J, ,,k,+(rr+rr, -J Tr)+(r-f rrt
T\e zL i zr- rpaurrqbr BoaMyrqaeMoro cflofi.

O.realrguo, qro ecilu v?, > (o, * or)r; (ro, * or) ,,
n7"> (r, * rrr)'; (or, * tor,)',

TO

(5)

r. e. ve6brroqHoe trorJlorqeHl4e rre BaBrrcrrr or qacroTbl.
Paccnaorpulr ilpoMe)fiyrouumft cnyvaft, norga v1v2 : (ro, * rrrr) (or * alr,).

flpepuonara.s, qro BoaMyuraeMufi c;rofi L,z: zz- 4 cpaButrreJrruo roHor{,
rr [pr,rurrMa.fr, qro BEyTpI{ ranrepnala Az

No@) : const, N1(z) : const,
MOlnHo floHa3aT6, gTo

or * @_r

ror * or.

'Iaxrau o6paaou, ecilv. n/K (, * rrr)r, ro ocla6.rreuue cr{rgaJra o6paruo
IIpotropquoHaJrbrro r(BaApary qacrorbr. EcJIu xre rloHrrsr.rpyorqee r.rsilyqeHus
rrpoFrr{Haer Ao Bbrcor, rge v2 } (co * or)', ro B aroM cryqae B saBr{cr4Mo-
crrr or BI4Aa HpI,IBofiL N (z) Molr{er cyrqecrBoBarrr BaBr{cr{Mocrr ras6orroquoro,
florJlonleHrIfl oT aIacToTbI B BLIAe

APor / <ll2+ oL\'

^t* 
: \''1tor7 '

tAe
0<rc:(2.
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lohion 4o.n ,ton lzh tot t
Bpeueuroll xoA I4.HTerroI,IBHocrfi KocM,nqecKoro paAr.or.rBJryrre,r.Ix B orrroclrreJrbrrBlx eAuHrruax

7.VIII 1960 r., 12.XI 1960 r.
1* Ha qacrore 26,7 Meq;1*n?;'"]i;'i'i", 

,:{frZ; 
Ira qacrore 33,5 rreu;



,(nr nay.rerll,Irr tlacrorsoii aanr,Icurrocrr,r ocna6ileultfl cr,rrHaJra 6rr,nrr 1c-
IIOJIbSOBaIILI IIaHII6I0 O IIOI'.rIOIIIeHItlI I{OCIIIITIeCI{OIO paALIOII3JIyqgllllq I.Ia AByx
!Iacrorax (26,7 u 32,5 Met) [5]. AlrallI3 Dricrepr.rrreHraJrbHoro ]rarepi.ra.rra
lpor,rsB0Ar{Jrofr CiieAylotqnrr o6paaolr. Pacc.I,rrLrBa.[crr BpeN{errHoi.r xog 1116rr-

TorrHoro [orJIorqeHr,Irr Bo Bpe]rrr BI4B na qacrore 26,7 Meq, Barerr, flpeAno-
Jlararr? .rro ocra6reHHe cr,rrHarra o6par:uo nBaApary qacrorr,r, paccqrrrrrBa-
locr, lrg6r,rrorrnoe rrorJrorqeHr.re Ha aracrore 32,5 fuIet1.. Tlocrre aroro pacqeruar{
rtpI,IBafl rral{JraAbrBaJIacb Ha DnctrelllrNlcHTaJrbrryrc. Taitorry anaruray 6r,rnlt
IIo/IBeprrryrr,r BocerrE, cJryqaeB BHe3atrHot'o yBeJrr.rqeHr,rrr IIorJIorqeH]rq. Ona-
SaJrocb, rITo AJIfl ltrecTu clyrraeB pacaleTHatl ItpI,IBaf coBrlaAaeT C Dr{CleprrrreH-
raJrr,Hoit B rrpeAeJrax ouu,r6on r,rar{epeHtrr{ (r}r,rrypa onepxy) . floarorry cge-
JIaTL Iial{Ire-nlt6o BbIBoAbI o xapaHTepe attrrteuoir paArraqtrr.r DTrrx Rclrbrrrrelt
sarpyllfrllreil brro.

fnn uoauyulorrttir t anpe.rrr t 12 lron6pq 1960 r'. orrr,rcarrHoii xaprrrur,r ne
na6lrogac,'rca (rflrlypa nultay). Pacqetnan Hpr{Barr rrAer Br,rrlre Er(cflepul{eH-
'TaJIE,Iroii, ATO BllaqrlT, rITO

Ao ,o),ru),,nro)1 I '' Ll
Iri, \.-.%/'

rAC0<n12.
C.neqonaTenrrHo, Molr{Ho cAeirarb Br,rBoII o roNr, u'ro I anperln a 12 noa6pa
1960 r. :laNrerHoe yBeJr[qeHr,re [orrr,laar{rrlr ]lo tspcNrfl Btr4B upollaortrflo Ha ypoB-
He, r.Ae tracrora coyAaperrrrfl aJrenrpoHoB v cpaBHrrrrla nnlr 6our,ure pa6oueit
aracrorr,r (.- 10t). I4cnonr,ayn [aFrHric o r]brcoruoN{ pacnpeAeJreHr,rr{ qacrorrt
c1'o"-IKIroBeI{ru [6], rlo]Itlro 3al{JrroqrlT6, rrro yItaBarIHr{M BHaqeHr{.stI v coorBer-
crByer IlbICor& - 50 xat,. Ha ocuonalrl{rl peByJrr,TaroB r,rBr}[epeHI,Ii,i }Irecrnoi'r

])A,f iIAIII,II,I [7 ] IIOIHIIO ilPEAIIOJIOX{I{TI,, qTO B CIIEITTPE }I3JIVqEHI,I-E RCIIEIInEIT

nl)rrcyrcrBoBaJra paAr,raqrrfl c grr,ruori noJrHrrr - l-2 L.
Ectecrseuno, rrro yr{aaaHr.rbre BLrBoAr,r /{oJrE{Hbr 6urr, upooeperrr,r ua 6onl-

I I I t] lI l) H CIIe pI,III eHTaJI T,HONI L'IaTe pI'I aJIe .

il 3artJrroareHr,re aBTop rrpr.rHocrrT r.ty6onyro 6naro4apnocrr, ra6opanty
B,),ll . BunorpaAoBy Ba rlolrroqt u o6pa6orne Dnclepr{NreHTaJrrruoro }rareprraJra
tr I{. A. Canuuy aa pynoBoAcrno }r qerrrrr{e ynaaaHr.rfl B rpoqecce pa6orrr.

B ;1exa6pa 1960 r'.
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Torrt XXVI, 1961 r.

0 HEHOTOPbIX OCOEEHHOCTflX I{OHOC@EPITbIX BOSMyrrIEHIrff
B CPEIHIIX mI{POTAX

Z. fi. O0wtu4ooa

Pacclrarplrnaercfi rroBeAerrrre cJrofi .F'2 uoEoci[epBr r(a$ Bo Bper4tr MarErrrurrx 6ypr, rar
ra upu cnonofiroM MarurlrnoMtroJre Ba treprroA c uroJrfi 1957 r. uo gera6pr 1958 r., a ran?r(e
aa ilrafi - uroJrb 1959 r. flonaeano, sto 6ommzficrno uonoc{eprtrx BoaMyqeu[t uasusa-
e"c.E c HeRoropBrM BatraBALrBaEIreM uo orEomeurrro R MarrrtrTrf,rnt 6yprru, qacro MaurtrTrrre
BoBMyqeEtrfi roo6qe Ee coEpoBorr(Aarorcfi rrolrocoepEtrIMu BoBMyqeErrtl[v\ ytt uao6opor,
npu cna6ou BoaMyqeurr[ trJrrr Aaffie npr cuoxofiuoM MarEtrTnoM rroJre na6rrogaercx Brraqtr-
TeJrErroe rraMerrerrre arerrpounoft RorrqenTpaqr{yr Fz-o6;l.actlz,.

ON SOME PECULIARITIES OF IONPOSPHERIC DISTURBANCES IN MID.
DLE LATITUDES, by 1. 1[. Odintsoaa.- The behavior of the 12 ionospheric layer
during magnetic storms ancl a quiet magnetic field is studied for the plriods iuly 1957 -Dec. 1958 and May - July 1959. It is shown that the majority of ionospheric disturban-
ces commence with some retardation relative to magnetic stoms. Often the magnetic
disturbances are noi accompanied by ionospheric disturbances and, on the contrary,
during slight disturbances, or even a quiet magnetic field h considerable variation of
he electron concentra0ion of bhe Fz region is observed.

BnegeHrre

?Ianectuo, rrro Bo BpeMfl Marnr4rrbrx 6ypr nporcxoAflr cytrIecTBenfbre
r{BMeEeEU.f, SJIeRTpOHEOft UnOrsOCrrr u BbIcoTbI, rJraBEbrM o6paBoM B cJroe
,P, uouocSepEr [1-6], rI Jlrrrnb oco6o crrJrbuhre 6ypr.r nrrarrBaror rrBMeueutre
B crpyr{rype cJroeB FrvE [7]. ]tax ronagano B 11,2,8], uosoc{epEnre 6ypr
r /r-cnoe o6ycnooneubr BeprrdnaJrbrrBrM ApeftSonr uonuaarduu B Fr-o6tacru,
Horoprrft BblsbrBaercfl neauuo4eficrBtreM MarHrrrHoro troJrfl SeMJIr4 c aJreHTprr-
qecRuMrlr roHaMrl n Fr-o6tacru, BoSEtrnarorqrrMrr 6narogapx eJler(TpuqecHoMy
rroJrro B troJrflprrofi aone. ognaKo 3Ta reopr,rfl rre BcerAa xopoltro corJracyercfi
c amctrepr{MegraJrb}rbrMu pegyJrr,raraMra. Tlssecrgo [9, l0] necronrxo cilyqaeB
sEaqtrTeJrbEoro r{BMeEeHTrrI SJreHTpOEEqiI ftOr{qeETpaqvur cnofi. F, tput oqeEb
cna6ofi Marrrrrruoii anTr{Buocrrr; I,rMerorca Tan}fie cJlyqarl, KorAa HplrTrrqecnafi
qacrora clot F, troul{x(aercfl wrv yBeilEqr{Baerc.a roJlbno B orrenb rtoporxue
rrHrepBaJrbr BpervreHr{ B TeqeHI(e pa3BtrBaroqeftcs ,varrurHoft 6yp[; I{, HaHo-
Heq, rreJrbsfi HeAooqeHtrBarb roro {anra, qro He BcerAa.rroEoc{epEbre r{ rvrar-
rruTHbre Bo3MyrqeHrrfi HaquHaroTctr u trpoTeHaror oArroBpeMeEHo tl{1.

11 zss. HpbrMcnoii oocepaaropur4, r. XXYI 16L



B pa6o're craBrrrcfl BaAar{a Br,IrrcHr,rrr, ocrrooulre rrrrrlr BBar{i\'rocuflal{ Me}r{Ay
uouoc$epuuN[!I 1,I MarHrrrubrMr.r Bo3r\ryrqetrr{frvrr,r, xapaHTeprlbre oco6eHHocrr.I
arl{x rr{rroB, BaBlIcr{Mocrr, BpelreFrr{ HarraJra r,rouocSepuoro BoBn,IytrIeHtrfl o1.

I\,roMeFrTa rJHe3arrnoro r{aqaJra uarnnrlrofi 6yplr.
I4a paccrr,roTpeI.II{fl B6rcoTI{o-qacToTHr,rx xapartTeplrcTr4ri cJreAyeT, r{To B

cpeAHux urrlporax rraeHrrri rrpr,rar.ran lrouoc$epuux Boar\{yu{euuir - orr{Jro-
Helrr{e Hpri.'lrlalecxrlx qacror rt getictuyrorl(r{x BbrcoT cton l', or r{x Hopl{aJrb-
I{brx aHarleHr.rit. IIplt aroal cyqecTReHHriNru rrpr,lBHanar{tr r{oHoc$epnoli roauy-
rqeHHocTr{ trl}JrflIoTcfi 4r,rS$yaflocrb, rloflBJre]rr.re cnopaAr,rqecHrrx o6paeouanlrr,l
u o6nacrsx E s ?- nonocrfepr,r.

B nacronrler,l pa6ote lla oclronnoii uoHaeareJrL lroHoc(beprroii eosl,ryrqerr-
HocTu rlpr{I-IfITo oTrtJloIleHI,Ie Fiipr,Il'r,ruect{rrx aracTor or r,r.x rrollN.taJrbr-il;rx 3}rarre-
ulti;i. MlrunuaJlbHatr 4eftcreyrcrqafr nbrcora c.r,on F. Hal{rr rre paccuarprrBaercn}
TaK Kan OHa I{e ,rBJIfleTCtl OTp&E(e}{}ler\,r r.rCrrnunoIl Bbl0o'r'br cJIofl, oco6ellHo
Bo Bpelrfl 6ypr,. 3a uol]N{aJlr,}Ioc cocrorrur,rc r,ronoc$epr,r npr,rHflTa crroJrbaflrqarr

r{eAI{aHa. ttan uonaeauo u [111, ucuo.nr,aoBarrr,re cno.ur,aauler,i rreAua]rbr rrau-
6onee ygo6Flo, Tan nan r{cnJrroqaer ounr6nlr, o6ycronreunr,re ccaoHurirt
xoA0r\{.

,[na nrrxn.rlcHl,Ifl c]tflB!I r'rc]r{Ay r,rouocr}epr'rr,rr\,rrr lr r\r&rHrrruIirvll,r BoBMyrlt)-
Hr,rrrl{tl qenecoo6par;no 6onee AeraJlrrHo paccN{orpeTr, 1.r}rArrBr.rAyaJrr,Hr,re xa-
panrepr{crunrt BoBrlryrqerrflocr}r HaH rrarurrrrroro rroJrrr, Tan rr uoHocdtepr,r.

B pa6ote aHaJrlrallpyrotcr nouoc$epHbre r{ rrarurlTrrbre BoBNtyrqcHrdfl Ba

rreprao4 Mex4ynapoAHoro reo(xrauuecnoro loAa, r. e. c urols 1957 r. uo
7qena6pr, 1958 r., a ranlno aa uar,i-_r,tro.nr 1959 r. tr4tiuoc$ellr.rbre AaHrrbre 1ro-
flyqeur,r rra r.rorrocillepr-roi,i crauquu I{pr,rucnoit actpoSuslr.recnori o6cepuaro-
pr'rn (cp : 41t"50'N,?u :34" E) U'21, AaHHrie o cocrotlHl'Irl r'larrrrlrr{oro troJrfl-
Hr lrarHr{Tlroli ctaurlrnlr I{pr,rlrcnoli o6cepnatoprur, 6r,trr,r },IcrroJIbBoBaHLr rax}r{e

I{atr}rbre I13 l.

Cta'r'rrctu.recxue palivlbril'I'rrl

IIoue4eHue cfiotr l'z Bo tsperrfl r\r&r'HrrrrrbrX 6yps uotr1po6rlo lrccneqonaJrocr,
Ii lrrIAe pa6or [1-4, B, 10, 141. B lracronuler:r pa6ore orr'Ieqalorcrl ]Iottoropble
oco6eHuocrr,r rrorroc{repHrrrx r}oa1\r}ulenr,rii np}r r,rrrAnBuAyflJrr,Horr colocraBJro-
HI{}I lrx c n{arr'r}rrrrlluil 6ypnNu.

flpu paccrrorpelmll r.toHoc(beprrbrx rro3r\ryrqer'rr,rri lr ,rtarr.rutur,rx 6ypr, o6lra-
pylnuBaroTcfr Tpr{ TI{[a r]3arrNrocBfl3lr Nre]r(Ay HlfilIrr.

I tnn. Marrrrrrnoe rroJre uo3rryrqeuo (6ypa) - r.torroc{epa ran}He BoBrry-
uIeHa.

.l I rr.rr. Marnutlroe rroJr0 iloBrryqerro (6ypo) - rrolloc*epa cnonor?sa-

IIl tnr. Marur,rrnoe iroJre crro]tor:iuo -... r{ouocdrepa Boarryu{eHa.

Bcelo B Aar{rror,ir pa6o'r'c paccr{orpeuo 156 cny.raes. tr4a Hr{x }t I tuny ot-
rroci.rrcrr 70 cnyuaen, no Il. - 59 u H III - 27.

Paccuorplrlr flocJrcAoBarcJrbI-ro rtarx4r,rii r,rB err{x rr,rnoB.

[ 'r lr u. Bcelo paccl{orpeHo 70 lraruur:rrr,rx 6ypr,, colpol;ox<Aalou1uxcrr
nor-roc$eplrr,rl{lr DoBr\ryil\errlrrrN{rI. tr4a rurx B cnnr,r.rr,tx r{ y]vlepenHo-crrJlbHbrx 

,.

20 yiuepeuuwx u 42 cna6r,re 6ypu. J3 ilporr,IBorroJlox{rrocrl pa6orarrt [7, 2, 4,

/62



l4lnpu aHaJrr{Be aKcrreprr\,reHTaJrbr-roro Marepr{aJra BauealeHo, rJTo 6oflbru[]IcrBo
rloHoc{epHr,Ix BoBl\{ynlelruft saquuaercs c HeltoTopbrnl sarla3AbrBaHI{eM rro

orrrorueHr{ro n Brreaarrgo}rv HaaraJry (SSC) nrarnlrruoi] 6ypx. rlro6r,1 6onee qer-

Ito BLIAeJTT{TE, r.rarlaJlo narrlrttnor,l 6ypra, nr,r6up&Jrrrcrr 6ypu rolrno c BHeBaIr-

HbrM Haqairolr. flonaraeM, qro uouocSepuoe Bosiuylqertue Haquuaerctl oAHo-

Bper\,relrEo c Marlrr{r}roit 6lrpeii, ecJlr.r ero o'rnJrorreHr{e or Haqaila nrarur,rtuoft

6ypra ue 6o;ree !, 1 uaca.

/B /9 20 2/
t

22h

(Drr. 1. Saraaqr,rnarure uonoc{epuoro uoBMyrqeurrfi rro orgorrrerrrrro
It BrreaanrroMy Harlary lrarur.mur,rx 6ypr

Tpygnocrn or{eHxrr HaqaJra lrouoc$epuoro BoaMytr{e}rrrfl BaxJTx)qaerctr B

Totr, arro oHo paaBr{Baercrr rrocrerreHuo. Bcero paccMorpeHo 39 6ypr c BHe-

BarIHrrM rrarraflotll. 7Is nux roJrr,Ho 7 ua.rarurcr oArroBpeMerruo c rroHoc$epurr-
rnru 6ypaur. Peaynr,rarr,r coflocraBJreur,rfl rrpr{BeAeubr ua {rr. 1. Ecnra rlar-
Hr4Trrafl 6ypn uauuuaerctr B AHeBr-roe BpeMtr, To, KaH trpaBr{Jro, I4o[roc$epHaf
6ypn uaurauaercrl c BarIaBAbrBaHrteM rro oruorrrerrr{ro rt neft. TaHosBr 6ypu 6,
21, 22 ceurn6pn 1957 r., B nronrr 1958 r., 3, 16 centr6pn 1958 u 4p. Ero
rlo[rBep]r{Aaer BbrBoAbr [11] o cyqecrBoBar{rrtr ran rraBbrBaeMbrx Barrpeuleuubrx
leprroAoB Ailfl HarraJra r,rouoc{eprrbrx Bo3Myq,eulrfi.

Bpeun onouqaur,rfi r,ronoc{eprrbrx Boar\{yqeulrfi raHme He coBrragaer c
onouarautrreM r\{arur,rrur,rx 6ypr. tr4uorga raouocSepuoe BoaMyrqeurre oxa}rqrr-
Baercrr paHr,rxe, qer[ ]rarrlr4Tuan 6ypr, rrflorAa rroaAr-ree. Bcrpeuarorctr cJryqarr,
KorAa r,touoc$epuoe BoBr[yqerure ga6nroAaeTctr HerrpoAoJrrr{tr{TeJrrrHoe Bpeivrtr

ua {oue paaBr4Baronleftcn uarrrr,rruofi 6ypu. CuucoH Henoropbrx za arnx 6ypr
rr coorBercrByroqux r,rlr monoc$epHbrx BoaMyrqenufi [prrBeAeu s ra6il. 1, r4e
rrprrHflTbr cJreAyroq[e o6oerla.renug.

s - clrJrbHarr r{arHr{Tr-rafl 6ypg;
ms : YMePeHrro-crrJlbHatr;
ii? - yrreperrHaa;
w - cta6aa.

Culr,r'rrru uol.roc{epHrIM BoBMy[IeHr{eM Mr,I crrr{TaJIrtr Tar(oe, ecJlu tvrarcu-
MaJrr,IIoe orrtJroHeHrre xprarr.r.recHofi alacrorbr or HopMaJrr,Horo BHaqeErrfl
L/h,: lF, norn - flr, "ron. 

rrpeBr,rruaer 5 ilIeq, ecJrtr 3 < tl'i,{5 l[et4, ro
BoaMyqeuue crrr{raJrtr{ yMeper.rrrrrM 14, rraroueq, ecJrr{ 2<n/Y,,(3 Maq, ro
BoBN(yrrleHrre c.na6oe. IIpogo;rxu.meJrr,Irocrr, raonocrpepuoro BoBMyrrleHrarr upE
SroM rle yqr4Tr,rBaJlacb.

Llpoauarurarpyer{, rrarrpr4tvrep, 6ypro 29-30 ceurn6pn 1957 r. Bueeau-
Hoe ElaqaJro ltaruursoii 6ypu o'rlteuer{o B 3ht6* rro Mocr{oBcr(or/ry BpeMeHr{.

Eypn crnrnarr, c rrannoft {aeofi (c 1,4h 29 cenrndpn go 3h 30 ceu,ra6pa).
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B re.renue 6yp, na6lroganocr, ABa rloJrnpHr,Ix ctrrluvrrr n 20h u s 221' .

I4ouoc{epHoe BoaMyrr{eHr{e B ctoe F2 Haqarocb o[HoBpeMerruo c troJrrpl{br]\,r

ctrfrl{r4er\{ n 20h, Ho peaxoe yMeur,meHlle fipurtrqecHlrx rracror HaaraJlocb

roJrr,Ro 30 cenrn6pfl, Hor[a BoaMyueuHocrr, Marur{Tuoro rroirfl craJla ocJra-

6enarr,. I-Ia tfrur. 2 uonagarr cyrourrr,rft xog nprrrrrqecxrx qacror cnos. ft,

J0 a u/?

I
t
{
Z

0

rlrur" 

"l' ;#'tlx J,"*- "lJ;;u:'Jo. lI'T,rf "il 
n'

Crrourgag fipnBarr - cpeAHEfl c!{oJrr,BElqafi McJIIIaHa. BpeMfi NrocroBcfioe

Bo BpeMr 6yplr 29-30 cerlrr6pn 1957 r. I{an nraqrlo na r[ur'. 2, cyro'rur,ri't

xo4 [Jrrr 29 ceurn6px go 20h [oqru ooB[aAaer c r{opMaJlrrr},I1\r cyroalrrbrl{

xoAoM. Peaxne rraMerrelJr{fl ua6nrogarorcltr roJIbHo 30 ceutn6pn. FIa {lr. 3, a,

IloI{aBaHLI OTIIJIOHoHI4fl I{pIlTI4qeCHI'1x qaCTOT Lfop, Or I'IOpMaJIsIIIIX 3llaqe-
uuit ao upeMrr aT oii 6ypl,r. 3[ecr rrre [or{a3aHa Barrr{cL BeprrrfiaJrbrroli cocras-

"nnrou{eir (fl) uarurauror-o rroJrfl (Qur:. 3,6).
II r rI rr. Mnorlre rral'Hr{rrrbre 6ypu, oco6eHuo euNroft, uoo6ule I{e colpo-

Bo?xAarorcfl raouocdrepurrMr,r BoBr\{yqeHr{fl M!r.

Xapaxtepnoit oco6ennocrbro arux 6ypr, rrurrrrercft ro, qro 6onr,runncr:no

r43 rrr{x cra6r,re, oAr.raxo na6nrogarorcf u yr{epennr,re 6ypr,r. Cuucox MarHI{T-

nr,rx 6ypr, Hc corrpoBolitAaroqr{xcfl uouocdrepur,rr\,Irr BoBMyru,cHr{fl}'rtr{, ilprrBe*

/{err B ra6r. 2.
III r r{ rr. Paccuorperu4e xrHoroqr{cJreHHoro encrreprl}IeHTaJIbrroro Ma-

repr,raJra, rroflyqeuuoro Bo BpeMrr MextgynapoAr.roro leo{uan'recnoro ro4a,
rroSBoJrrrJro o6uapyxnrr, uonoc{eprllre BoSMyrr\eHr{fl trplt cloxoi,ilIroM r{JIr{

orrelrb cna6o BoBMyu{eHHor\,r MarHr{THoM rroJle, ltpl{arer\{ B IreHoropbrx clty.lafx
rroHr{Eter{rrtr Hpvrr[qecxr.rx qacror Af], otuocrrreJlbrro ctronofiHoro cyrorl-
I{oro xoAa B i\{aficr{aIyl{e Aocrr{raJlrr BHaqlrrenrnor,'t BeJrI{aIr{Hur.

'fan, narrpnmep, 5 on'rn6pn 1957 r. Ll'lr,:3,5Meq; t0 orttn6pa 1957 r.
Lloo,:4,1r Nleqi 16 uapra 1958 r. Llor,:4,8 Met4; 27 uapta 1958 r.
Lfr,:5,5 Meq; 16 cenra6pr L957 r. A/h, :4,7 Meq. Xapaxtepuor:i oco-
6ennocmro arrlx r4or.roc{epuux BoBMyrrleHr{fi snnsercfl ro, arro oHrr rlenpo-
Aorr?fir{TeJrbnr,r, r{e 6onrrre c),ron. Crucox ranux uonoc{epusrx noauyrqenuii
rrprrBegeu s ra6r. 3. B aranruee BpeMfl uogo6ur,rx rrouoc(fepnr,rx aoauyureuuli
He orMeqaJrocb, 6orururlncrno arr{x BoBMyqe}Ir4ft rra6nrogae:rcn B [epfloA
paBlroAeHcrBr{fl, xolAa nouoctpepa xpaftue ueycrofi.runa. Paccnoeuze o6nactlr
F sa ABa cJrofl - Fr w F'2 n ero BpeMf yMeulllaer yctoiiuuuocrb I,IoI{o-

c{epr,r. Ha r[ur. 4, a, 6 roHaBaHo rlaMeHerrr4e L/op" \Jln t0 oxtr6pa 1957 r.,
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Ha Snr. 5 rrpr,rueTlerrr,r rpadurnr't
cpeAHefo cyToqHoro pactrpeAeJre-

rrr{fl Af*o uouoc{epHllx Boar{yu{e-

uttb., ua6nropauuruxcn rtpu crro-

KOfiEOM MaIHI4THOI\{ ITOJIE B TETIEHIIE

1957-1958 rr. AJrrr Bcex rpexcraH-
qrrfi. I{urepecuo orMerr{Tr, ror
r[axt, uto r{aHcrla[aJrbrroe BrrarleHI,Ie

Al$, uo Mepe [pogBrr]r{eHrrr Ha cc-
Bep cABr{faeTcf B cropoHy rroJryA-

us. Ecru r Aruxa6age NIaItcr{Myl\I

Al$, napae:r ua 6-9r' MecrHoro
RpeMerrrr, To n Clru$epotroJre 1r ts

Mocxne sa 9 -tth Mecruoro Bpe-
NIEHI{.

B pa6ote [15] cAenaua [orr,rrria
cBr{3aTb TaKoro poAa Bo3Myrqe}rr{rr

c BrreaatrHr,rMr{ r{MuyJrbcaMr.r (Si),
noropr,re qacro na6nrogarotca [pr{
cuonoftnolr MarHr{THoM uone. OAua-
no rrpeABaprrrernur,rfi npoclrorp
I:Ia['II4 eItCtrepI{NIeHTaJILHOTO IIaTe-
pr{aJra }re rroATBepAr{Jr DToro rroJro-

ffielrr{fi. flo scdfr Br{Aru\rocrr,r 6onr-
ruyro poJrr, trpu o6t,gcnenulr arr{x

$axroo AoJrlnHrrr r.Irparb co6crnen-
Hr,re ABr{}fieHr,rrr, cyrqecrByroql{e ii
cal{oi,i uouocrlepe.

Ofir. 5. Cpe,qtree cyrorrrioe paclpcAeJrcl{rl(}

Alf, uonocQepur,rx losuyulenufi rrprl cilo-

rioriuou Marrrlrrlrorr [oJre 3a 1957-1958 rr-'
Bpcux Irlocrorcnoe

,1r

J,O

2,J

l/ock 8a

Sari.rrorreHrle

B uacronrqee upervrfl TpyArro cyqrtrbl rrBlrtrrorcrr Jrrr erll cJlyqarl oflpolell-
rarotrIrrMrr reoprrro eJrenrporrlroro 4pefic!a. PaccrrorpeHrre i\IrroroqrlcJrelIHLrr

r,rouoc{epur,rx rr rvrar[r{TH6rx AaHHrrx, rloJryqeurrbrx il,lHorrr]llrr crarrqrlfltlllr rlllpa
Bo BpeMf Merx4yuapoArroro reo{r,ranuecxoro roAa, rlor,Io}fier perrrr{Tr, sTlr Bo-

IIpocbr.
B aannro-reHlre Br,rpatrtaro 6rarogapuocrr, A. C. firopruruuy 3a qe]IlI],Ie

COBETI,I.

15 ;1exa6pr 1960 r

Jlrrreparypa
'l . D. F. &l a r t y n. Repori lon. Res. Japan, 6, Ni 1, 1954.
2.K.L Maeda a. T. Sato. Proc.of theI.R.E. 182, 1959.
3.E.V. Appleton a. W.R. Piggot. J. Atm.Terr.Phys.,2,236--25:,

1952.
1r. S. Matsushit,a. J. Geophys. Res.,64, J\i 3,305, 1959.
5.E.V. Appleion a. L.J. Iuglam. Nature, 136,548-549, 1935.
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AnAItErvruH HAYT( CCCP
I4 3 B D C'I ltr. fl I{ P IJ I[ C H O }T A C T P O O I4 3 tr\ AI E C I{ O ]U O E C E P B A T O P 14 11

Tou XXVI, 1961 r.

ooT03itEItTprIrI ECI(II D IIADJIIO I Et{r4fl
IlcrrblxflBArolqux 3BE3[. r

lf . iD. YUztlii,rtoo

l] 196() r. Ilaqara clt0rorrarlrqecHarr rorrpcpr,rnlaH {roroc;ror{l'pr,rsecnafi perrlcrpar\i{rr
tlrlt:ctta DcnlrxttBarolrulx illroltl{ c IIoMorqr,to tforolrc'r1la, vcra]rouJrcnrroro rra 20-caurr{MerpoBoM
PtrrP.,rcrttoPe.

B rracTonrrlcii c.rarlc coo6u{aro,r.cl pe3y.rl,ra?,u rra6nioTlcnuii /.{tsyx BBeB/I: t!V l,ac u
llD -l- 51" 24t.12. flnn nepnoii ua rrr.rx yirlaJrocb fioryr{flrr aarrlcrr rrerrrrpcx rcrr'rmer{.
I3clt,ttttltn .l\t 1, 3, 1l Ira6.rrrc1a.nucr, c cr{rrrrM cneto(frlr,rporr, a Bcrr6ur16a N 2 rra6.rrro4a-
rracb B cIrIrI'Ix II ?fieJlrr{x ryqax. y IID -J- 51" 2402 lcrrbrrtrex Ec 6r,rJro o6napytrrclro.

llpunogxtca HprltstrIe 6rrecna rt lrel{oropr,re xapar(Tcplrcrr.rxfi ucrnrncn E\r Lac: upo-
J(0.rlrI{uTcJILIIocTL IIpoqecca noBIopalIrI[ BCIILIUII{]I, aTIIIJIITyAa r'rBMeH0rutfi ancaArrort ne.rrn-
rIl'lIIbI, CI(OpoCTL II I]pOAOJI]I(I'ITCJI6IIOCTb IIpoIIcCCa VIaCaIrrIfl BCtrrnlrftII. ConOCran.rrenue
:lrlIr xapal{TcpJ.Icrr.II( lro3r}o,rrrrcr rrpoAlro.irorr(r.rrh cy[(ocl.BoBarr].re cJreAyloil{efi sanonouep-
HOC'l'I{: qeM MeI{LtrIe IIpO/{OiI}ItIITOJII]IIOCTL IIpOIIOCOa I}O3l'OpaIIIIfi ItOIIbImRIr, rCU 6r,rCrpeO
rrpor{cxoAlrT ce yr.aca}trrc.

flo ,tlryxqlerur,tlr ua6lni4crrlrflM rcrrHrrrnll J\! 2 u:rii71orro, rtro troron co Jr3Jryrroruln
ll ol4lrlrx nyvax 6r,l.rr npr'r6,rrtll;urelbllo B ABa pasa 6o.rrsuo rroroxa B )r(cJrlrrrrx Jryqax.

l) ttoplla.nr,rror{ cocror{II[I{ 6,necrr o6crrx 3r}cl]A. r{afi rroh-.irilaJItrr oflorlrra.]rr,rbro rra6.rrro719-
H],''I, IIOCTOSIICE.

PIIoToEl-llclfltt(l ofisltltvATloNS ol,'trl,ARli sTAns. I, by p. t'. ctt.uguirtot.-
S)'stcmatic cont,irLuous photoolcctric rcgist,rabiorrs of brightncss ol flarc stars wit,h a plro-
torneter attacirtrl to tho 2() cni rcflcctor wcrc cor)rronced in 1g60.

Rcsults of observations of tno stars: Il\/ J,ac and t3D l 51'22102 aro givcr. Iiecor-
rlirrgs oI lour flarcs of ll\r Lac worc obtaiued. I,'lares Nos. 1, 3, 4 wcrc observcd wiur a
blutr Iiltcr, flarc No. 2l'as obscrvcd in blrrc arrrl yellou, iight,. No llarcs u,cre flctcctor,l
Ior []D -f 51"2402.

[,ight curves and sortrc cltaractcrist,ics oI tlrc flarcs oI UV l.ac trro git,on: fhc tlura-
tiorr of ute incrcasc ir brightrrcss rlurinq a flaro, the arnplitutlc variatiorr of rnagrritudc,
tlto rato atitl clttral,iorr oI thc briglrl,rross docrcasc during a llare. The comparison of tlresr:
cltaractcristics allows for thc follorvirrg rogularit-v: thc slrortcr the duration of brightncss
irrcrcase durirrg a llare, l,lro rnorc is thc brightncss of rate docrcase.

Tu,o colour obsr:r'vat,ions oI llarcr 2 show tlrtiL thc radiative IIux in bluc lighl, cx-
cccds t,hat in yeilorv light, by a factor oI about 2.

Spocial obsorvatiotts slrorv that in tlrc nurrnal stat,e thc lrrightrrcss of hottr stars is
constau{.

IlutrTtrellr.ltl

lIa6lru/1crrul rrcuLrxr,r]arcrlr,rx aBe;l( rl,nra UV .l{nla r.r 6uorpl,rx rropeA,ren-
iILlxr CllrISaHHbIx c T0IIIJLII{I,I I1 Ct]eTJIIitr\{II /{tI$0yBubIuI,I uyt{aHI.IocTtI}{lI, I] Ira-
t'foflutrce Rpeil{rr Rr,r3r,rBaIor ttce 6oltr,rnr,tit t,rnrepcc. l4cn.rrro-rr.rrcJrrrlrofr 6r;rcrportr

17/



[ecTaqr{oHap}rDrx IrpoqeccoB r,{ flBJrc}rue HerlpepbrB}roi,t annccnfi B ux cleHTpar

Bo BpeMrr B0rrbrrrreH He floryqurr.r eil{e oHorrqareJlbHoro reoperl,IqecHoro o6'aac-

HEIJII,A.

Haptgy co c[enTpaJlblrlrtru ua6rrog,enuflr{lr Ba}I{Hoe a}Iaqerl}Ie I,IMeIor ralt?rie

na6rro4enufl rraMegenuft 6necHa BcrrblxuBalou,r{x BBeBA. Oco6euuo l[]Irepec-

ur,run 6r,111u 6rr xou6uur{poBarlHbre crreltrpaJlbur,re ra {or:o}'Ierpnqecl{r{e na6-

JrroAeHr{fl, r(oTopr,Ie IIoHa eu,e, HacKOJIbKO LISBeCTI{O, fle IIpOBOAIIJIIIC},.

B nocnegnr,rc roADr pflAoM aBTopoB uaqarbr cr{creMarlrqecKl,Ie Helpepr,rBHbie

$o.romerpuueoHne ua6nroAelll{fl ItolbIxI{B aloxtrllx sBeBA (cnl., naupuuep, [ 1 _-4 i ) .

Ocuonuoe, rrro Molr(Ho cAeJIarL c rroMonl,E'ro 3Tr{x rla6Jrlo4euraft, - aro I{3y-
.rr,rrr, Mop{oJlofr{ro Bctrr,rtrIelt, T. e. pa3Jrl{s[fl B aMrIJrr[TyAe r{BMer{egr{fl SB€BA-

Hofi BerI4rI[Hbr, trpoAoJl]r{I{TeJrluocrr{ trpoqecca BcrlbrrlHr{ I,I HpI'IBbIx 6nectia'

Vxte yganocp Br,r_flBI{TL Eer(oroprre xapaHTep[crl{It}I Bcrlbrxr{Barou,r{x 3Be3E.

[1,5], oArIaKo [oryrlerrur,re cBeAeHI{fl AaJIeRo He rloJrl{br.

S 1. Mer:o4 rr rrporpaMlla na6;rrogeulu1

B i960 r. HaMr4 flaararr,r cucreMarr,rnecxrae {oroNlerpuqecxrte ua6nro4euna

BctrErxuBaloql{x BBes[. atu ua6lroAelll{fl trpoBoAarcf c IIo]\IoqE,Io {otoareri-
rpr,rqec1toro Sotouerpa, ycraHoBJIeI{HoIo Ha 2O-cantrauerl]oBolvl pe{leHrope'

flpumeunetcn SotoymnoffiLlreJlE, trMI 9502 B u cnetodlllJlnrpll, BLIAeJIEI0U,,Ie

I,tBIyqeEI4e B ctl:n:rrx I/t )I(eJITLIx Jlyqax. (Doroltetpualecrtafl cl{cTelra 6nuarta rt

cr.rcreMe B, V fltrtoHco}Ia.
Ha6;1og,euufl IIpoBoAfrcfI cJIeAyIoqlII\{ o6pa3o\[. Ilocle ycfiIIepttfl c IIo-

Noqt,m ycr{Jlr{Teirtr [ocretr]lHoro roHa r[oroton, Br,rBr,rBaer{brir cseroM or SBeBAbr'

11errpepr,IBIIo pe1r{oTpllpyeTcfl }Ia il1l[yn{el{ 11oTe]IqI{ONleTpe TI4IIa <BroWu

electronilc>. l-]auucr, 6necna sBe3AbI 6orr,uryrc rlacrl Bper'IeHI{ BeAercfl c ycra-

I,roBJreHrILIII cI{}IIIN,I cBeTO{)IIJII]Tpo}I, HO ASJIaIoTCfI CJIeAyIOqI{e [epepbIBbI]

uepea 20-30 nlrn. perr4crprrpyc:rcx (tou ue6a, .repea 30-60 III{H. ycral{aB-

JruBaeTctl xtenTr,rfi cretotfrtnr,tp II Ba[lICbIqarcTCtI Ot6pOCsr OT SBe3ALI m $OUa

rre6a, U, EaI(OrIeI{, OAI,Ifl pa3 Il }toalb 3a}II{Cl,IBaeTCn Or6pOC OT SBSBAI{ CpaRHe-

TrLrfl c cI{HlIl\'I CIreTOdl?IJrr,TpOI\{.

Itan noxaaaJll{ c[eq?IaJIIrHbIe IIpoBepItlI, CfiopOC1L uepe1leqegllfl 6yl{ai}i-

Hoit [eI.IrbI ca[IoIIIlCUa AoB0JILIIO IIOcro-flIlHa. 3tO g,aer Bo31\[O]fiIIOCTb IICII0JIb-

Bo3arrr AJrr{rry upotauy.roli JIeErbI ItaK llepy BpeaIeHI{. flolyuaroqar{cfl npII

aroN1 rollgocrr - 
IIopflARa -l- 1 cen. flocto.nnrran BpeMeHlI pe1.lrcrpllpyrorqei't

CXeIIIDI, Olpe4eJl.fleMafl B OCIIOBIIOI\,I ttocToflnnOr'i npel'teHll yCuJIIlTe.[fl, COCTaB-.

Jrrrer onoJlo I cex.
gyncrnutenbrrocrr, a[uapaTypbr ycTarraBJrrrBaeTCfl raK, aITO6bI flopilIaJIL-

uuft or6poc caMotrr.rcqa cecraBJrrrJr or{oJro 25% scefr. rrxaJrbr. B cly'rae BCrIErIrl-

Iirr c aML.IIrTyAOft ttBNIcItcll14rt 6neCtta t"'3aflI'tCb y1rcu{acTgfl B npeIICJIax mi{a-

Jrbr. flprn 6ontmUx at{IIJIIITy[ax, qTO6LI u36elr{aTL BaIIIHaJII{BaHUfl CaI'IO-

1tlrcqa, 11epeI(JIIOqaeTC.E 1]XOA11Oe CO11pOTIIBJIeHI'Ig yOIIJII{TeJIfl. COOtUOruenr'tR

rlyBcrBr{TeJlr,noctefi AJrfl rlprllreuflat\{brx BxoAHbrx cortporr{BJlenlrrlr 6r,tlrt lI3il'1e-

plrror, ,, npr{ o6pa6orxe ror(aBarrr{fl caMo,,ncqa coorBercrByroil${Nt o6paao*;

IIepecqr{TIJBaIOTCfl .
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O6tenranlr ua6rro4erurfi. 6sutn ABc sBea[r,r: EV Lac u BD + 5l' 2402,
Ouu 4ocraroquo flpxr[ 4nn na6nroqennft ua 20-cantr.ralerpouoM pe{uenrope
rr r{Meror Aocraroquo 6o,nr,mne cHJIor{eHI{rI, .Iro6H Mo}r(Ho 6u,to na6.lrloAarb

r,rx B ycJroBuflx oqeub MaJro MeHffrorqefic.a ancrr{Hxqr{rr. flocne4uee o6cro.fl-
TeiIbcrBo o6ecue.rusaer rrpanTflsecfir4 Eer{BMe}r}rbre rIoltaBarrlr.fi caMorrr{cqa
B TerleHue HecfieJlblttrx sacoB ra ocno6ox4aer or BBeAerrl{fl rloilpaBolt Ba I,IBMe-

HeHI,Ie 3I(CTIIIIHIII4I,I.

B 1960 r. HaMrr 6rrro uonyuerro ranrfie ne6onrmoe fioJrnarecrBo na6nro4e-
r{rrft Bcrrbrxr,rnaroqeii BBeBAbr AD Jlrsa. Mrr nageemcfl rrpoAoJr}Trr4rr, ux.

$ 2. Ha6nroAerrr{fl EV Lac

Bnepnr,re Bcrlbrmna aroft anea4sr 6r,rra c$ororpa{upoBa}ra I orra6pn
1953 r. npra ua6nro[eHr{rx rrapaJrJramca ua o6cepnaropr{fl Atnerenu (ua6nro-

IareJrr, Blrnrepxanrep) 16]. ,{pyrux Bctrr,rIuen ne 6nrno orMeqeHo.
3nea4a rrBJrrercfl HapJrr.rnoM crrexrpaJrbrroro nJracca M4,5e. flo ua6lro4e-

rurnu Mau{op4a, ee BBeBAHafl BeruquuaV: 10*,09? rtrBer B -V: +1*,38
t7l.

Coo4na Hamr{x na6nro4euraft arofi BBeBAbr Aa}ra B ra6n. 1, o Horopofi yxa-
Bar{r,r Aarr,r ua6nro4enufi, lrouenrrr HaqaJra r4 Kouqa ua6umgenrali no ulrporouy
BpeMerrlr (c r:ouuocr:r,ro -l- t uuu.), o6qan [poAoJr]r{rrreJrr,HocTL na6tro4euufi
tna6n fl rlpoAoJllrtr,rreJrBrrocrb BcrroMorareJrbrllrx ua6nrogeuwft trr"r, Bo BpeMtr
Koropr;rx 6,necH BBeBAEI rre perrrcrpr4poBaJrcf . B ln"r, BxrroqeHr,r ran?r{e 5-10-
r,rr4Hyrrrr,re trepepBrBbr AJrrr corJracoBaHr4rr [epexpecrr,g nu:reft rrrAa r,r qerrrpa

4ua{parur,r (rorouerpa, nporiraBoAr{Bmr{ecfl uepea 2,5-3 .raca. Bcero, TanrrM
o6paaonr, BBea[a na6rro4anacr, B Terrerrrre 96,5 uaca. Ba aro npeur 6r,rno
BaperrrcrprrpoBarro rrerlrpe Bcrllrmxr.r (arlr nouu orMerleubr s ra6r. 1 aaea.

4ounofi).
Ha6nrogenue r{BMeue}rr4it 6necxa EV Lac 6r,ruo aarpyArreuo rer\{, qro p.fl-

Aor\'r c Heft rra paccroflHr{rr tropflAr{a 10" uuoetc.s eqe oAHa cna6as BBeaAa,

ItoTopym BBr4Ay MaJroro l{acluTa6a Halrrero TeJIecKoIra IreBoBMo}r(Ho oTAeJrr4Tb

4lra{parrraofi. rlro6rr I{cItJrroqI{Tb snocr4ubrft ero AotroJrHrarelr,ur,rfi rroron cBe-
Ta, orlrQmeHrle uoroKoB or rree u EV Lac 6r,rno rtannepeHo rra reJrecnofle MTM-
500. O6oauaqr.rM oruorrreurre ETrrx rroronoB AJrrr EopMaJrblroro 6necna

fl"o".our. ,n/IBY s'ac : kt'

tr{anrepeulra [por4BBoAr4Jrr{cE c }HeJrrr;rM rr cr{HrrM t[raur,tpaur.r Ar]axt/Ibr,
HorAa EV Lac Haxo4r.rJrac6 B r{opMaJrb}roM cocrorrurrr4 Mrrur,rl,raJrbuoro 6.necna,
ra r o6orax cryqaflx rroilyqlrrucb o[r{HaxoBbre 3naqeur4fl:

B )fieJrrbrx ryqax kr:0,204,
B ctrIlr4x ryqax h : 0,460.

Ecnr o6oasarrr4rr, rrcrrrlrgoe orHortreHue rrorortoB or BBeBAbr EV Lac no
BpeMfl BCfILIItrI(I4 I,I B HOpMaJILHOM COCTOfTIII{I{

(ilr"r/flrropr)rcr: kz,
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'['a 6 luqa I

;Iara rlaoJro;Ieurrs, 1960 r'. ;-T-'*
I

27-28.v1
28-29.V1
2-3.V11

19-20.VIl *
20-2t.v1l
21-22.v11

22-23.VI
23-24.yll
24-25.Yll
28-29.VIl

17-18.V111
i8-t9.vlll *

19-20.VIIl
2t-22.yl]]
30-3t.vlll

31.Vlrr-l.IX
16-t7.lX
1B-t9.lX
19-20.1X
20-2t.tx
21.-22.rX *
27-28.\X
12-13.X
15-16.X
2l-22.X
23-21t.Y'

25-26. X
26-27.X
8-9.x1

10-11.x1
1L-1.2.X\
{5-t6.xl
24-',25.Xl

2Bh14tn_0h05m

22 40 -0 00
23 06 -23 48
22 L3 --0 37

22 08 -0 33
20 44 -23 28
23 46 -0 07

20 50 -23 58
20 39 -0 32

19 58 -23 
z16

20 35 -23 13

23 33 -0 28
22 08 -1 00

20 08 -0 36

2+ 41 -0 58

20 20 *22 30
21 32 -1" 30
22 05 -t 32

1.9 t4 -22 05

21 06 --r 30

17 52 -4" 00

17 30 -1 00
22 22 -0 25

t9 tQ -0 5L

t6 25 -20 Sit

19 03 -0 zr0

L6 tB -17 12

16 29 -18 37

19 57 -21 03

t6 04 -2r {0
iB 3t -19 29

16 z16 -19 t0
1.6 03 -20 48

16 25 --18 30

16 27 -20 27

16 16 -21 10

oh5tm

120
0lQ
224

305

308
.) ED

348

J D.)

3 llt

506
058
2 21t

t+ 4J
205
1r 00
454

ohoBm

I

1B

27

JJ

2t
36

20

2t

t6
3t
39
15

38
36
22
4l

105
106
015
t0B
053
1. 14.

0t2
0 31t

I 1.2

006
022
049
0r0
019
015

428
J4l

2 1.0

358

25t

708
730
203
509
430
i) J /

054

1 1llh23rr I ronsa*

To Ha6JIroAaeN[oe orEomeHtr[e, r.rcHa]fieHHoe EaHJraAblBarou{4Mcfl troror{o1\f oT'

coceArleii sBeBAbr, 6Y4er

(ilo"r/nrop*),',0, : ffi : ++#

Tanny o6paaou Molr(Iro tro Ha6JrroAaeMofi nprrBofi bnecHa HaliTu I'ICrr{rIEyIo.

7lcxo4,x lIB Ha6JrroAaeMoro orrroJrreur{fl rroronoB (ilo"o /[roo*)*,a6,, E&-

xoAlrJracb BeJruq[Ha k, w. crpowlr{cb rpa{I4nl[ t{B]\rerleHl{f BeJrtr{qtr'IHlr 2,5 lg lt,
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($ur'. t-4;. Dur rpatlu1rr Aaror, cJreAoBareJrLHo' llcrr{Hgyro HpPrByrc I'I3l\'Ie-

Her{}rf 6lecxa EV Lac Bo Bpeilrfl Bcnbrurxr{ B IxHaJIe BBe3AHLIX BeJlr,rrrtrrH (ny"nr,-

rryHnr 1rr(aJrbr nponano;rlur,rfi).
Bcur,rruxll N 1,3 u 4 Ua6rmAaJlucb roJIbItO C cIIi'ILIr{ CBeTO{[Ibrpor'L

Bcur,rlrna N 2 upoxoAllJla AocTaToqHo MeAJrerIHo, aITo AaIo BoBl'IolnHocTI)

cMerrfTb Bo Bpe[IrI ee na6nrO4eHnfi cBeTo{I{JILrpLI. ,[,nn nee [pIlBOAflTCfI Itpll-
BrJe 6Jrecxa B cr,rutrx u lr{eJrrbrx ryqax. O6paulaet rra ce6rl BHrttr[arlue rrcltJrlo-
rrtr{TeJrbgafl 6ucrpora rporer{au}rfl Bcrrbrruex Jrl! 3 lr 4. ?rm BCrIbrIxI{Lr ua6nro-

AaJrl,rcb B oAHy r{ TV}r{e Hoqb, Ilpuqel{ BcrIbIIrrHa N 4 npor{SouJra 'repea 27,5

},II,IH. IIOOJIE BOIIbIIIIHII N 3,

tr4nrepeCUO paCCr\{OTpeTb u3I\IeHe}IIIe CO Bpel\leHeI\I IIoTOHa U36],IT0'lHOrO

r{aJryrre}rr.rfl, BoBHr{RarotrIero IIpr{ BctrbrruKe. ,[nr atoro I,I3 o6ulero rtoroHa

l.{311yqegl{fl oT 3tse3Abl BO BpeMfl BCIIbIIII](I{ HyrflHo Br'IaIecTr, IloToI(, ll3Jlyqae-

Mbrft erc B HopMaJrbHoM cocroflHrau. TaHoLi rroAxoA H uaJryqeuulo Bcrlbrlrreli

aBeBA 6brJr rrpeArro)neu I-t. fopgon r AEr. t(ponorl [B] u uoaAI'Iee - M. A.
ApanenRuoru [9]. 3rr autoprr npurrrJrr{ n Br,rBoAy, arro I{BMerIeEI{e rroroxa
u3JIyqeHu.E Bcrrr,rurHlt rra rlucxoAt{u,efi qacrr{ npunofi 6necxa Mo}firlo [peA-
oraBr{rb BricfloHcr{qr{aJllHoit $ynnquefi BpeMeuI{. ,[nr teopetflqecxoro 066-

flcrreHr{fl MexaHr{3NIa Bcflr,rmrtu rartoit BbrBoA Bec},Ma BaE(eH.

?Icnonraya re E{e Aaur,rbre, rro noropr;ril[ 6srrn uoc'rpoeuhr rpa$Itltrl r{BMe-

lreHr{fl 6necxa BBeB/Ir,r Bo Bper{fl Bolrbrrunrr, 6r,rr sltqncJreH rlorox rdBJrytlgHlr,

Bcur,rruHr{, Bbrpa}r(eHHr,rft no otnorretr}Ip K tlororty, r4SJryqaerlo[,Iy aeea4oli

B IrOpN[aJIbHOr,r COCTOflHrlrr, T. e, BeJII{qrIHa

/fT IT \
2,5 lg ( "BctI - --ItoTrrI 

\ : Z,S lg (4, - 1)'
\ rrttupu / ttc't

flo4 nennurtual,tu flu",, u n*rop*, rroApaByNIetsaIoTcrI, Kart r{ paHL[Ie' rloronrl

oT SBeSAbr DO BpeMfl B0rrbrml{r.{ AJrfr orrpeAeJle}I}Iolo }IoMeIITa Bper[eHI{ u UQTOH,

rr3JryrraeMbrft r noplratbr{oM cocro ftura. Paccmatpr,roaJlacb Hr{cxogtitrIafl cacrb

Kpr{Bbrx 6necna, I

,(na ucex are.rrrpex Bclbrrrlefi 6r,rnra uocT poeHbr rpa$r{Hlr r{3Me}re}Ir{fl ueJrr{-

.urssr 2,5 lg (14 - 1) a aawrcrf,r\{ocrrr or Bper{eur{. Jllruer,luan BaBr{cr{1\rocrb

DToft BeJrr.rql4r.Ibr or Bpetter-Ir{ oa}IaqaJra 6r,r, uto r{a}IeHeHrle rroroKa ll3Jtyt1g1111"

Bcfibrrrrnr{ IIpeAcTaBJIfIet co6ori aKcrIoHer{qI{aJIbIIyIo $ynnquro Bpe}IerII{.

Paccuotperure uoJryqeunrrx rpa{ranoB rroxa3LrBaer cJrellymqee.

1. [.na Bcrrbrlxgr{ J\!l 2 saBncflMocrb Beflrrqr{Hbr 2,5 lg (lr, - 1) o:r lperueulr

gei,ic:rnutenbrro oHaBaJIacr luuel:ir'rofi. 3ro orHocr{Tcfl H uaflyqeHl'Irc I{aH B

cr{Hllx, Tar( 1l B ]r(eJlTbrx Jlyuax,
2. B oc.ralbHLrx cJryrrarrx Dry BaBrrcrrMocrL \{oEtuo 6uno upu6ll{Bt{reJrl-

tlo [peACTaBI{TL AByNIfI yLIaCTI(al[I,I [pfir\{blX, [pIIaIe[[ OItaBaJIOCb, rIT0 I'IarIaII]-
rroe yNleHblrreHrre rroTona u3lyqeHurr r]cflblmnrI [poI{cxoAI{T 6onee 6r,rc:rpo,

arex{ uocJreAyrorqee. ,[,na cpanueHr{rr Bcrlr,rrrrer rIe}r{Ay co6ofi 6nrrrl sLrqucJIeIr],I

yrJroBr,re noo(rrluquenrlr G sTrlx rrpflrlbrx.
B 'ra6n. 2 npeg,craoller{br rroJryrlellHbre xapaltreprlcrl'lxll Bctrbrltrelt' B cror6-

qax trocJreAoBareJrbrro AaHbr: t) uouep Bcrrbrrlrxr{; 2) npogorrxrlreJlbrrocrl
flpoqecca Bo3pacrar.Ilrfl 6JrecHa sBesALr t (noA eTofi tseJluqllHorl trOApa35rv6-

IlaeTCfl IlIHrepBaJI BpeIIeHlI OT EaqaJIa BO3IOpaHIIfl BCtrLImnrl Ao MOlIelrTa AOCTII-
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)I{eHuf MaxclrMaJrbHoro 6recna); 3) aMrrJrrdryAa rrai\{eueur4rr asesguoft ne.xn-
suHbr B cr{Hr{x irysax A"; 4) yrlonofi roso$lrqueur o,1, xapaHrepuayroqufi
rraqailbuym cnopocrb yracaur,rfl Bcrrr;rmrrr (u cnyuae Bcur,rrrnrr N 2 cnopocrl,

ohoo' o hlo'

(Drar. 1. Bcnnmna L 1S-20.VII 1960 r.

yracarrr{fi xapanreprrayercfl oAHrrM Hoe$r[uquenrona o); 5) uurepoar Bpe.MeHIr

1., B Te{eHrae Horoporo yracaHrre trpor{cxoAr{r c eroft cHopocrbro; 6) yuonofi
r-toa{$r.rquenr o,, xapamreprrByroquft cHopocrb rlocrreAyroqero yracaul{rr;

m

- 4,0

(Dr,rr. 2. Bcnr,rmna 2 18-19.VIII t96C r.
ToqHI,I - HaorroIIeHuE c oITEI,IM olrrhrpoM, HpyE(Hrr - c H{errErM +uflbrpoM

7) cootnercrnyroqnft eNIy r{}rrepBaJr BpeMeHIr tr. fitrx Bctrbrmxr4 N 2 no6ae-
Jrenr,r B rofi xte trocJreAoBareJlbuocrr,r ranr{e xte [aHHLre, troJlyqeulrbre I43 ltprr-
rofi 6necxa B lfierlTbrx ryqax.

flonyuennr,rft nauu Ha6rloAarerr,Hbrfi Mareprrafi rrona erqe cJlrrruxoM MaJr.

Ograno pacclrorpeuue [alrHrrrx rad:n. 2 yrre rroaBoJlfler c4eJrar[, urrepecuoe

,ir
Li!i
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qt

-10

IIpe/{.[oJro]He]rr{e: II0-BI{AI{[I0NIy, qeNI c]iopee 3ar{ar{qrrRaeTctr Ilpoqecc ]lo3lo-
parl,rfl Bcrrbrrrrnr,r, rer{ 6brcrpee [potrcxoAr{r rrpoqecc ee yracaH}rr. f{eiicrnlr-
TeJIbHO, B nOptrAlte yBeJrUqeHUfl rrpoAoJrlr{r4TeJrbHocTrr rrpoqecoa B0sIopaHr{g
BCITrIIUT{r.I pacrroJrararcTcrr ran: N 3, 4, 7,2. B ror{ rrre rropfAne nger y6r,rna-
Hue HaqarbnolYr cnopocrr{ yracanrrfl.

tn

-400

- 2,i0

''" zihoo' ilho,t' z7hton tI r
Bcrrr,rmra 3 21-ZZ.IX 1960 r.

2J" JO -

I

-r,*l-

(I)rrr. 3.

2JhJ,t' tJ't

2t-22. IX(Dnr. 4. Bcurturxa 4
1960 r.

Horrurofi uHTepec npeAcraBJlrrror noJropr,rxrerpl,rarecru.re na6rro4eur.rfl BorrrJ-
rtren' flo lr\{eloqrrxrct{ Aa}IELINI [10, 11] rruTer{cr{Bnocrr, uaflyqe]rrrfl Bcflbrlrrnr{
pacrer B cropoHy nopornr4x AJrrrH BoJrH. IzlCuOlr,ayfl l(RyxuBernr,re ua6rro-
l{cHr{fr BctrbrrrrFir{ N} 2, orleur.mf (r{Ber> ee r,r3Jr)rye}r}rr. finr 0roro opaBr.rr.rM sHep-
l.erl{qecrtl're rloroHllt uBuytlgHrt or Bc[LI[rKtr{ B cr{HI,Ix rI }I{eJrrl,rx .rlyrlax B ]\{o-
rlelrr tr{aH0r,rnryua 6;recxa. ,(arrnr,re ua6nro4enr.ri,i 6r,r:nu Br,rpa}r{eHr,r tro orrroue-
rrlIo It rloroHal\I, rdBJIlrl&eNrbrlt sueagofi B cocrorrrnrl,I rroplraJrbHo1 o 6JIecHa.

Ta6.nrqa 2

at'
3B. BeiI._ 

MIIII. -3tr:i!.L-MIIH.

t,,
I\,I I{ II.

45

4:
, tr.

AH

t'lrr

t,
ilIfi H.

d,l
aB. BeJ. I

"r*l
1,

2

/1

4,:)
0,13
0,31

z'lzs
2,28
0 ,96
1,27

0,209
0, 078
6,5:
3,0:

12

38
or.
0,5:

0,01t7

0,5:
0 'lt'

0 ,071 38

Tanurr o6pasolr, lrx N,romuo cpaBr{r,rrb }{e}r(Ay co6ofi, ecJrrr r{Btsecrrro paclpe-
J(eJIeHrIe elleprl{rr u cIIeKTpe 3Be3Ar,I B HOph[aJIr,HOt{ COCTO'THT{I,I.

I{an ynorntHaJrocE,, rro rra6JrroAer.rr,rrrM Maut}op4a BrrearN{ocd)epnrrii uoxa-
sareJrrr rlBera 3BeBA:.i, B-V : -Ftm38. Flaruu 6r,ruo sbrqucJreHo, qro aror,ry tro-
r(asareJrro coorBercrByer r{BeroBafl Tervrrreparypa r,rsryqeHl{n 3600'. ilpu arou
yqr4TbrBarocb, rrro HyJrL-IIyrIHT cr.{CTe]\rbr rroHaSareJreii quera B*Y sw6pan
AJrfr BBesA HJraCCa A0 U qnerOBafl Telrfleparypa 3Be3A KJracca A0 u Br{Ar4trofi
o6ilacru crrexrpa cooraBJrrrer 16 000" [12J. ,(anubrc o cflerrtparr,Hoft aryB-

12 llro. I{pu]ncroi.i oocepBaropr4r.{, r. XXVI 177

N, ,,/,, I n,,1..
,t^

xillU.



crllI{TeJIbIrOCTtl arflapat'ypbl, upLrr\IeIrfler{oir AJl,r rr:lr\rcprr}[lii B cIlCTeNe .8, ]/,
B3r{rr,r corJracrro t13].

D(lsexrunubre AJrrrrrbr llorrrr rroJryqlrJrr,lcb cJreAyroqrre | 4550 A 4nr crreH-

'rpaJrr,I{oro yqacrHa B u 5600 A Arn y.rac'rna I/.
Tartnu o6paaolr, orr{orrrerrr{e rroronor} B cr,rHr{x rt ]r{eJrrr,rx ryqax or BBeBAbr

EV Lac, naxogerqeircr{ B Hopr{aJrr,rrolr cocrofl}rJ.rrr, rro}fiHo oqeFrrrrb no $op,rry.rre
Ihanxa

(/J^ ,rro f Bi,56,)),t:.raoo : 0,51r.

()altur.recHoe pacrrpeAeJreur,re aIrepl'r{r.r B clrenTpe B]reBAr;r, [o-B]rAurrolry,
HECI(O,TII,KO OTJII1qAETC'I OT I]JIAIII{OBCHOiI RPllBOii, UTO BII()CII.T HEITOTOPYIO HE-

orrpeAeJrerrrrocrb B rrocJre/Iyrorqr,rli pac.rer.
r\lru;ruryqu IIBN{eHcrrrrn 6"rrccHa aue:lAri Bo Rperlfl BcrIbIruHlI J\& 2 cocras-

:l,aror 2"',28 B crrHr{X tt 1"' ,ll B irteJrrbrx Jryqax. Cootrercruyroulrtr.i pacller, oc*

trogaurrnti IIa trpllueAerrIlbrX RlIIrIe AaIIIrbIx, rIoHaBbIBaer, aITo oHepletltqecHl,Ir'i

rroror{ or Bcrrrirxrtl{ u cr,I}rI,Ix fly.rax (I : 4550 A) 6r,u rta g40,'o 6o.ur,ure rlorolta
B E(eJrrr,rx Jryarax (fu:5600 A) . FlarrorrHrrlr, qro aro orrrocllrcrr ri r\ioxier{r}
Nraxclrlryua 6necna. Oguaxo, nari Br{AHo lra Ta6[. 2, yuenuue]rrle rroronoB

B clrrrl{x I,r }r{eJlTbrx,,ryrrax IIpol,lcxo/{I{Jro IlorrT}r c oAr4HaItoBofi cttopocrblo, Tan
AITO COOTIIOIIEII}IE I{EiTiAY IIIINII4 NIAJIO Il3trTEFI'IJIOCE, IIO IIEPE YIACAHIIE BCIIbIIIIKI{.

11pu reopetl,rqecnou lrcroJr.KoBaHrrlr arr{x Aal{rrbrx n irrrtr{ cneAyer orllocllTb-
crr c ocropolr{Hocrlro. ltax otue.ranocr, [9], B crrenrpaJrbrroNl r{HTepuaJre, ox-
uaTLrBaei\[or{ }l(errrr,INI cBerod)lrirr,TpoN{ crrcrer\{bI ,r[rxor.rcoua, rrpaHTIIcecRil
orcyrcrByrot BoAopoAHbre JIUHlrrr. Oguarto B rlrrrepBaJI , oxBarblBaeltmr,i crrrrru
cBero0r,rJrr,Tpor\'r, [orraAalor Jrrrrrr{rr I-I9, IIy, IID, H, rr Apyr[e. Cornacno cuex-
TpaJrbrrbrrvr Ea6JIroAeI.IuflM, eTI{ JInH}II{ MoryT AaTE 3a}[erHyIO qacTb o6nlero
rltsJryqel:Il{fl ]lctrbrrrlKrl. Mornuo HaAerlTbcfl, cro rrocJreAyroqEe HoJrll{ecrBeHl{r,re

crrer(rpaJlbHr,Ie AaHHr,re rrosBoJrflT orleHlrrb Br(JraA 3r,rrlccr{oHHblx Jllrrurii s o6-
qee usryqelrr{e BcrrDrruHrr, q16 [puAacT noJroprrMeTpHqecHuN[ Ha6ilroAeII]I.flM

66rr,uryro orrpeAeJreHrrocrL.

Harrr,r 6r,rnr,r uoryqcHr,r raltlfie ua6.nto4enrlfl, lll{erctr+Ie ueJIbIo rlpoBeplITL

rrocrorrrrcrrlo 6rtecrta 14ccJreAyeN{ofi arres;:qt,r tl ee HopMaJIrrr{oNI coc'rorlrurlr. .(rr
DTOr0 [orrrrr rta]r{Aylo Hor{b o/IHoBpei\{eHrlo c Ilelo rra6JrIoAala0b BBeSAa cpaB-

rrernrfl BD -i- 43"43L2 (28 ua6rrogcrruli). ,[rn rtorrtponn ]lD 1 43"4372 cpaa'

lrr{Bairacb c BD -l- 43"4295 (21 ua6nro4enuc) . Otxronerurn or cpeAuero BHa-

qeHr{fl lraarrocrrl BueB[Hr,Ix BeJI]IqurI EV Lac -f- cooeTluarl BBeBAa lt BD *
+ 43'4312 cocraBr,rJrr.r + 0 024 (cpe4una r{BaAparl{qrrarl oulr6xa oAHoro

Ha6rroAeHrr). Cpacuesue BD -l 43"4312 n BD + 43"4295 /Iarlo orxrloHe-

rrr{e or cpeAHeIo BHaqeHrIfl }laBnocrlll,rx BtseaAlrblx BeJrI{quH + 0"'026. Mornno
rrogrox,ry crrlrrarb, rrro B trpeqerax omlr6oH lra6rro4enlrr,i 6necrt EV Lac B I{oI,-

I\{aJrbHor[ cocrofrlrr,ru flocroflHerr. 3ro tanffie BI{llHo r{ ilo Ileflpepr,rorror,i BarI{cr4

I{a caNrorrucue.

s 3. BD j-51"2402

l[. flonuep [14], nony.rwe 1,4 crcr{rpolpalnr atoli BBeBAr,r, o6r-rapynrr,r.ir

ua o4noft r{B rrrrx 6otr,ruoe ycr,rJrerrlrc arlrrccrlorrrrblx nunnii no4opo4a. IIo-
crtoJrblty ral(oe ycuJrerure rra6nroAaJlocb parrbrrre uo Bperlfl Bclrbllxefi BBeBA

ruua UV l{rata, oH npeAloJroxlrJr, rrro BBeBAa orrrocrrrcrl I{'JToN{y rrllry.
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Ta6rlrqa 3

22-23. w

25-26. tV
26-27. tv
27-28. rY
23-24. vt
26-27. yr

27-28. yt
12-13. VrI
13-14. Vrr

14-15. Vn

15-16, VIr
t6-17. VII
17-18. VII
18-19. VII
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16-17. VIII
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22
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13

t7
t4

t4
I

20

L4

I
4

2l
0

6
16
I

37h25m 3h32m

If onrrrna o6uapyxllrb Bcrlnrlrrnr{ orori tsBeBA},r {orouerpr,r.recHtr 6r,ura
rrpeArrprrgrrra A. Masarrr{, II. Bporu, Il. Ilecraprtuo [15], rlo 6eB yctrexa.
Haulr BBeBAa Ha6rro[alacr, B reqeHr{e lB so-refi. o6u1ee BpeM.rr Ha6rro[euuii
cocraBr,rJro 33h9. Bcnr,rruen ne 6nrto o6napynreno,

,(ua uponcpnr,r rrocrorrlrcrBa 6recHa BBeBAr,r nportBBoAr,rJrocb cpaBrrelrrr€
ee co BBeBAoii BD + 5L"2408 (53 ua6.rrrogeur,ra), Horopafl AJrrr r{oHrpoJr.fl cpaB-
HLrBaJracl co BBegiroii BD + 51"2470 (53 ua6nrogeunx). .(ux o6eux rap BBoBA
lroJryql4Jlllcb ornJrolrelJl{fl or cpeAHero SHaqerrl,Irr paSHocrl,r BBeSAHbIX BeJrr{qI{H
l- 0t015 (cpe4rr.un nBaAparrlqHas ouu,r6na oArror.o ua6nrc4enra).

TaHnrr o6paaou, Boupoc o ror\r, tu'trr.ercrr Jrr{ BBeB^a BD -l- sl"24o2 3crr],r-
xr.m arou1,ei,'r, o cracrcrr uo-n Il elr{Het{y ornpbrrrrlr,

Cno4na rralrr,rx na6nroAenr.rii etoi,l 3tseBAbr Aarra B.ra6n. 3, Koropaf rro cRoo"
My ilocrpoeurrro aHaJrorlr.lua ra6r. 1.

15 ;1ena6pa 1960 r.
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CTIEITTPO@OTOMETT'IITIECT(OE M3 YqEH}IE
HOBOIa TEPHyJTECA 1960 rOfA. I

9. P. ilIgem,aa,tt, II. ]l[. Itonutltos, JLC, Ia,a,NQ.tNl
P. H. It11;rta,fr,copo0cnaa., T. M, Ila,fimaru

14a.flaramcrr pe3ynbrarsl o6pa6olHlr crrenTpocr(oluqocfiolo r,rarepr{afla, fioJryrrcHrroro
ts Mapre-alpcre 1960 r. 4nr Honoii BBeBAr,r, ucnrrxrryrmeli B coaueaAr4r{ Iepnyreca B Harrare
rrapra 1960 r.

Oxo.ro 120 c[oltrporpalrM ]:Iouoir BBe[]Ar,r ,r r]BflToii B xaqocrBe crau4apruoii ( Aq]
(A0 V) 6n,lo nolyreno na 122O-rvurJrJruMorpoBon pe![nenrope I{pnucnorl o6cepuaropuu,
npelrMytr{ecrnorlHo c r(BapqeBblru cuexrporpa(poM, AaroqnM Ar,rcrepcr4ro 155 Alnn y H*
Oupe4e.terrrr efiBrrllaJlerrrrrbre rrlfiprrrrr,r (Wi u ilr{pr r.rrrr L}u (n rar,lcen) 4.ra anlrcclronnnx
BOAopOAHhrx .ttl{ultfi IJB - IJe, a rar{}r{c (crrrpaJrr,rrbre r.rrrreHc}rr]Hocrw Io tto oTHolrreEr{ro
fi Helpepr,rBHoMy clreftTpy AJr.a BCex oTolr(AecTBJrer{r{Erx aMlIccxorrnr,lx rttur,rft B cllenTpe
Honoii aBc3.r(br.

Errn nporc4olr o6r4nii arraJrr{B r.rBncrrcllu.tii arr,rx xapaltroprrcrnfi aunccltounrtx runRf,
c reqclll{oilt BpeMerr[. IJo urtrpune tsoAopoArrBrx nrarl{ii OqeneHa cpeAr{rrE cnopooTr, pacmr{-
perrua o6o.nourn (1850 r;n.fcen),

fIo cnexrpalrllllM I4BMerreHruM, rra6JrroAaBrrrrrMcff y oroii Honoii, c rroMorqbro BaBrrcrr-
Itoctefi MaH JIa{.nnna [B] oupc4e.nena upr,r6.rrrax{errnaff flpxocrb lr Aara }raxcr,rMyMa Honofi
BBe3Ar,I: ,rzlrar{c : 2D1,50J-0??1,17 (nep. our.), t rrrapral-2,5 (nep. om.). OnpeAeteua a6co-
JrrorHafi BerurJurra Ilonoir 3Bc:lu,r B Mar{crrMyMe (MD:-70n,0), paccroaulre[o Bae3[r,r (.R :
725() nc) I{ rloJr}Ioe Merr{BBeBArroe trorJro[\errrrc B Br{3yaJrLlbrx Jryqax rra paccroflHr{r.r BBeBABI

(Ax :2m,0).
Ilyrcu upunx3l{L{ rt 6 Aql, pacnpe4cJrertr{c Dreprr{r{ B rrelpeprrBrrorrvr cfler{rpe Roropoit

nocrpoeuo tro MarepnaJrarlr, fipr{cJrarrrrr,rM B Harrrc pacfiopfl}r{enrre 14. Illa;rouxteru fr
O. A. MelrurLlKoBBIIu, g.nr naxr4oii. rroqfi Ea6Jrro4errrrfi 6r,1110 fiofiyqerro oruocr{TeJrr,Eoe
pactrpeAeJreHl{e 3Heprrrr,r B r{cnpepr,rBrror{ ctrcnl'pe Ilonoi,t 3BeBArrr B rrrrrepBaJle I(JrrrH RoJrrr or
?\ 351,2 to 5050 A.

Br,tstlcrei{ 6anr,lreponcnuii 4enpelrcrlr rro Jrrrrrr{.rM IIp - II9.

A SPECTBOPHOTOI,IETRIC STUDY OF NOVA HI]RCULIS 1960. l, by ll. R. Ma-
slel, L M.ltopylou, L. S, Galkin, R, N. Humaigorodsnaya and 7. M. Bartash,- Results
are given of fhe reduction of spectroscopic observat,ions rnade during March - April
1960 of the nova, which was detected in thc constellatiol of Hercules at the beginning
of trIarch 1960.

Aboul, 120 spectrograms of ihis nova and ( Aql (A0 V), adopted as standard, lvero
obtained with the 7220mm reflcctorof the Crimean Observatory,mainly wilh a quartz
spectrograph (drspersion 155 A/mm al, IJr). The equivalent widths (Ift) and widlh-"
Al, (km/scc) for the hydrogen emission lines IJg - I-I, are deterrnined, and also the cent-
ral intensities /o relative to the continuous specirum for all idenlified lines in the spectrum
of tlre nova.

A general analysis of fhe variations oI t]rcsc c]raracterislics of emission Iines rvith
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[ime is made. The mean velocity of expansion of Lire envclope (185C krn/sec) lrorn the
hydrogen line. rvidths is iound.

The approximate magnitude and Ltre date of maximum are determincd irom the
spectral variations using the rl{cl-aughlin relations: /Dmax: 2n.50 + 0."'17 (p. c.) and
March 1 l- 2d5 (p. e.). The absojute magnitude at maximum (M, : 

-10.tj), the distance
to the star (R : 1250 ps) anrl Ure total space absorption in visual liuht (lr:2171. 0) are

derived.
The relative energy distribution in l,he conLinnous spec|rum ofthenova in the inber-

val of rvavelengths from )\ 3512 A to I 5050 A is obtained for cach night by relerence
to ( Aql, the cnergy disbribution in lhe conlinuous specbrum of I Aql being derived
from data mado available Lo us by Chalonge and ilIeinikov.

The Balmer tlecroment is computed from the lines IIg - l.Ic.

$ l. Ila6irroleurrrr

Hac'r'oRular pa6ora rrocBflLr{erra cler{rpocHorrr.rarecHoMy rrccJreAoBarrrrrc
Honofi BBeBAbr lt coaBeaAnrlt lcprtyneca, BcrrrJxHyBrrrei.r r rlapre 1960 t.. l{ i.rNreB-

Iuert B r{or,reHr ornptrrr4rr (7 rrapra) ripHocrrr or(oJro 5"t. I(parxuir o6aop o6-
cTo.flTeJrbcrB oTrtpr,Irr{fl r,r pa}{Hr,rx }ra6JtroAerrrlii arofi 3Be3Ar,r Mo?riHo rrali:u.r s
[1]. Ocnonoit pa6orlr flocny]r{I{Jr cnexrpocr{onnqecr{r,ri,i r{arepr{aJr, rroryqeu-
trbrir ts r{apre-Mae 1960 r. sa 122-casrr{xrerpoBoil,r per[rexrope I{pr,rrrcxoir
acrpo6r{Br{qecHofi o6cepnaropulr.

Perynapurre cflefirporpa$uqecHr,re Ha6"rrroi{eHun }Iouoii BueaAbr rraaraJrr,rcb

c 1t nrapta. Hr.raHoe rroJroxteHrle BBeBI{br rraA loprraouTorr t BrraqrrreJrbrroii
Mepe sarpyAHflJlo Ea6rroAcHlra. Ila6nrogenitn 6sur,r H&y&rr,r rra oAHorrpr.r3N'rerr-

HoM cfieKTporpa+e co crer{Jrfl}rHoii onrunoii, qaroqeu Ar,rcnepc}rlo 23,4 Lluu
y Hr. I4cuonr,aosanlrcb rrrracrr.rHr{r{ ItoAaH 103A-O.

OgnonpeueuHo c 12 N,rapra 6lrJru uauarr,r na6nrc;lorrurr Ha AByxrrpr4aMer{-
EoI\{ cle(Tporparfe c nBapqeBoii ourr,uroii, l{&rolr{cr\r Atrcfiepcr,rrc ono.uo 155
A,lar,u y H. Illlrpnua tsxoAuoii ulcJrr,r crenrporpar[a 6panacl paBHoiA 0,25 "+tu,
qITo Ha (ioronnacrnHne coorBercrtsoBaJro 0,06 ,u,ar, rr.rrr{ B cpeAner\,r .- 10 A.
Hraanoe rIoJro?fieHr.re BBeaAr,r HaA ropr{BoHro}{, cepc6prrloe rronpbrrr,re rJraB-
floro Bepnana re.rrocnofla rrpr{BoA?rJrr{ r( ToN{y, rr.ro yJrr,Tpnrllro.rrerosr,rii yqacroH
crlertrpa Honoli nor 6sr.rr, upocrrelneu roJrr,Ho 4o l, 3400 A.

C 17 rvrapra Blfecre c Hosort rraarala rra6JrroAarbcrr craHAapruarr BBeBAa

6Adt 1zr: 3"'0, A0 V), pacrroJrolxerrrrarr B rrpeAerrax 2" or Hosoii. 6Aql
Ha6rroAaflacb o6r,rqHo Ao r,r nocJre Hoeoi,i AJrrr roro,.rro6Er ee r{oifirro 6brJro

I(CIIOJILSOBaTI, [ptr UByrIelIuU paC[peAeJIeI{IIfl sIIeprI{lI B IIeflpepIiIJ}tO{\I CI0H-
tpe Honoi,i BBeBAr,r.

flocne roro HaIt Houan BBeaAa craira cJra6ee urecroii Br,rAlrMoii tseJrr,rqrrur,r,

peIyJItIpllble Ha6JIroAerrr,Ifl BeJrr.rcr, roJrbr{O tra nBaprleBoM cIIer{TpOrpar}e u
IIpoAoJI)fiaJIr{cr, Ao I(oHqa alpeJrfr. B uae 6rrna uonyqeHa rrocJreA}rtrf crrert-
rporpaMMa (18 lraa). I( otouy upeilreHr{ Honar BBeBAa ocila6ra HacroJrr,Ho
(4o 9-0), rrro ruAI4poBaurre BBeBAbr rro orpaxreur.rro oT rqe.rrr.{ craJro neBoal{o}r{-
HbrM, a rrpoAonxr.rreJrbrrocrb artcuoauqlrii BoBpocJra Ao lrecHoJrbnr,rx qacoB.

Bcero ilonyareHo or{oJro 60 cnertrporpaulr Honoii aneagr,r r{ trprri\{epuo croJrr,Ho
Ifie ctrexrporpaMM 6 Aql.

CooTlHa rroilyqeuuoro cnenrporparfuuecHoro n{arepr,raJra rrpr,rBeAerra B

ra6n.1. Bonropolrcton64e ra6nraqr,r [prrBoArrrcrr rrar{aJro r{ Houeqaxcrroar{rllr[r
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.[ara Ha-
0rroAe-

HllI

11.III

t2.rtl

13.III

14.III

15.1 t i

SrrcnoalI(ul

4ho5--6h2b*
320 -4t04 1.5 -5 45

552 -623624 -639235 -3 13 1!
457 -5 1.5J
533 -609610 -625635 -642258 -338345 -525533 -608609 -6 19

250 -505607 -6t7240 -5L0522 -607617 -6 19
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(rpeun yr(aaaHo uocrtoacnoe). Cnexrporpal,nrtr ro Bcex cryrrarrx, Hponre.
yr(asaHHr,rx B rrpr4lreu&Hur{x, [oflyrreHbr c HBap{eBlrtr cneH.rporpasoll.

Ha ripunofi 6recna Flosoft BBeBIITI ($lrr. 1), uoryqsnH.r:r tL O. rlyrair*
Ho]lblrl [2] s xel'r'ux ilyqax, crpeJlI{a},rI,I orMeqeHbr Aarbl o[eltrparrur,rx na6-
nro4eulrii, TorlHatrlrI - (roroareHTpl{qecxr,rx. Italn6ponxa rrJracrr4Horr npor{B-
RoAI{JIacE c IrJIarl,r}roBbrr{ cryneHrrarrrlr ocla6rrreJret{ ua lra6oparopHor\{ crreg-
rporpa{e I4CII-51.

flpocuotp ,,epl]blx )xe [onyqeH]rbrx cuexTporparrl{ [o(a,aJr, qro otrenrp
Hosori 3BeBAbI rIr,IeJI y)rte AocrarorrHo r{HTeHcr{BHLIe ru}Ipoxr{e BMI4ccLroH}IbIe
IIoJIocbI r{ peAHI{e, oaler{b cna6r,re lr\rnuvr [o]'JrorqeHr4x. Bu4 crler{Tpa BacraB-
JIflJI npeAIoJIaIaTL' IITO II0CJIe I,IaKCIII\{yI\'Ia SBeBAbI IIpOIuJIO oItOJIo HeAeJI[.
Hecxo.nrno IIeoE(r{AaHHr,r\{ oHaBaJrocb rroqrr{ rroJrHoe orcyrcrBl{e cI{JrbHbrx
a6cop6qr,rouHblx nor{[ouer{ToB, o6r,rsuo pacrroJrararcqrlxcrr }ra noporr{oBoJr-
r'roBoM npbrJre srur.rccr{oHr{Erx rroJroc, B ro me BpeMfl 6rrna xopotrro SatrerHa
crpynrypHocrb KoHrypoB sMrrcclroHrrr,rx rroJroc BoAopoAa.

Penpo4yxrqr.r,r ctrer(rporpauM, rroryqegHbrx c r{BapqeBr,rrr crreKTpolpadrou,
Irllr4BeAeHbr r'ra $lrr. 2. Sgecs )He rrpr{BeAer{a AJrrr cpaBrrer{r4rr peupoAyr(qr{fi
crreHrporpaNrrrl,r crasAaprrrofi sBesAbr (Aqt lr creHrpofpauuu I{onoii, florry-
.reunoft B [epBrre gurr ua6nro4erurir c A]rcnepc]r,efi ZB,4 Aluu.

$ 2. Cuexrpo{oronerpr,rrrecnarr o6pa6orna Marepr{aJra ua6.ulogeurafi

lJpll ua6lroAeHrrflx ]Iouoft r,IlfeJrocb rr Br{Ay r{crroJrr,BoBaru ronyuaeur.rfi
cneHTporpa{uuecxraii r{arepr4aJr B ocrroBHotr AJr.fl pemeilr.rfr cJreAyroqr{x Bo-
IIpocoB.

t. Oupe4eueHller{HTeHcrnuocrefi, uI{pI{H I{ enBr,rBaJrenTr.rbrx ruupng arruo-
cI4oI{rIEIx luP.vLit ,r flsyqeuue uarueuennii ar]rx xapanTepr,rcrrrn c reqeurreM
BpelIeHLI IrO t\{epe pa3Bl4Tr4fl 3Be3Ar;I.

2. tr4ayueulre pacflpeAeJreHr4rr eHeprr,rr{ B Henpepr,rBr{o1\r clexrpe Hosoft
sBeBAbr rlyrell [pl{tsflBltr{ r{ craHAapruofi aeeage rr LrccJreAoBanl,re ua}Ie}reurrtr
0roro pac[peAeJreHr{fl co BpeNre}reM.

3. I4cuolraosaHue [oJIyqeHulrx cuextpoSororrerp]rarecn]rx peBynbraroB.
AJT| aHaJII{3a dluar.ruecnlrx yctoouli s o6oro.rHe Honort BBeBAr,r r{ r{BI\IeHeHLrfl
DTI'IX ycJlollraii uo N/tepe pacml4peHI{rI o6ono.rn[ I{ l]oor'rofl{rror.o rrBr\reHerrrrfl
xapanrepr,rcurn cauoii 3BeBAbr.

]locrasosHa arr{x BaAarr r.{ rrpeAonpeAcJrrrJra nrr6op r\{e.roAa o6pa6orrlr ,va-
TeplraJra r,ra6nro4euui,i.

Bce cuexrporpailrlrr,r 6r,rnu nporreperrbr lra perrrclprrpyrorqeM lrlrnpo$oto-
r\rerlle rr.rua Monnfl c yBeJrr4rreHrler,r 50. Ha {nr.. 3 upeAcraBJreHbr AJrf r{JrJrrc-
crpaqr4r,r rrerErpe perr{crporpalrur,r Hosofi ua paenl;rx ararrax ee pasrr{rr,rfl
rr perr4crporpar\rMa crar-r4aprnoii anea4rr.

Ha pet'uctporpar{N{ax crrenTpoB BBeBA, r{Merourr{x Mrrorour{cflerrHbre arrr.rc-
cr,rolrHbre rroJrocbr, TaHLrx, xax Honr,re r.rJlr{ BBeBAbr tr,rna Bonr{-Paiie, upo-
BeAeHr{e HelpepbrBHoro crreKrpa rrpeAoraBlser co6oft saAarry upeanrruafinofi
TpyAHocrr{. flpravrana aarflIoqaercfl B MaJroqr{cJreHHocrtr, a BaqacTyro rr [pocro
B oTcyTcTBI4I'I AocTaToaIHo Inupoltl4x yqacTHoB HerlpepllBlloro clleltTpa, cBor
6o4nr,rx or l{cxax{aroqero BJrI{flIrr,rrr EMlrccI{orrHr,rx [oJIoc. B atovr orHorrregr{I{
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.AaHlIafl Hona.a ilRe3IIa, Iracrrl,rrblBaroqaa B cBoer{ cner{Tpe Heor{oJrbrro /\ccr{r-
xon oco6enHo ilrr,rponrrx (rur,rplruoli or 40 qo 70 A) lr uepeAxo nepexoAarqr{x
'0AI.Ia B Apyl'yrc SMuccI,IoIrHhIx rroJloc, rre [pcAcraBJrflJra co6ofi r,rcrr.Trrorrerrr.rrr .

TaH Han oqnoi.i I{B oclroulrbrx BaAaar 6r,rno tre)rqeglre paclpeAp,irLrr{rrs ar{ell-
rl{r{ B I{enpepbrr}}lorr clenTpe }Ioeorl BBeBArrT, To rrpoBeAerrrrrc HenpopLrlHoro
crrenrpa yAeJrerro oco6oe Rr{r,rr[arrr{e.

Ioc.ne [peAI]apI,ITeJrblloro oro]I{Aec"BJreHr,rfr or{r,rcclroHrrbrx noJroc /IJIrr r}rrr-

flBJrerrl,Ifl yaracrltoR crrel{Tpa, cRo6o4nr,rx or al[rrccr,roHHlrx rro.Troc, N{Lr cIeJra.[rr
cJreAyroqee.

,I{rn rpex }ror\rorrroB ,peNrerrr.r - 13-14 r,rapra, 26-29 r\rapra rr 16 a,pe-
r,rr - 6rrrlr oro6paulr rpl{ i'pynrlbl perrlcrpqrpalr}{ c }roprfa"TrbHori rrJrorrrocrbro
rla ypoBlle [pcArro.]Iaraerloro Herrpepr,rBHoro clenrpa. tft,rclo perrrcrpor.pal,rM
paBI{o 4, 5 u 2 coo'rnc.rctBeHHo AJrtr Ha}r{Aoro r,r3 yHaBaHHr,rx MorrerrroB Bpe-
lreur,r. {)oTo[rerprrqecr{a;r o6pa6otxa xam4oii r'rB arr.rx perr{crporparru 6r,rla
rrpoBeAerla 6ea npc4napr{TeJIrrlroro crJraE{r.rBarrr,rn no.ne6ar.urii saiir.tuna r{r{rrpo-
tporouerpa Ba cqer BopHr{crocrr,r c[orounacrr,rHon - c [or{oqbro xapaHrcpl,l-
.crr.lcecHr4x npr{Br,rx fioqepHeHufl 6r,un ueperoAerrbr u lg 1. tr4alrepenlrn lg .1

6rrrn uponeAerrbr lra perrrcrporpar{r\rax uepea 1 il.M, rrrrrr D cpeAHeM uepea 3 A.
IJa (iorounacrr,rHne aro coorBercrByer B cpeArreM 0,02 nu (r. e. upuuepHol{y
paBN{epy BepFra alrynr,cltu) . flaree 0Tr,r Barrr,rcr,r crenrpoB, Br,rpa]r{eHHbrer lg 1,
n maxfl,oii rI3 Tpex rpyrlrr 6ruu ycpegHerrbr c rleJrr]ro ]r\{e}rbrrr€Hr4rr B.[r,rrrHrrrr
rtone6anr,riir sar,lunna, Br,rBBarrrrbrx Beprrr{crocrr,ro $oroarryJrr,cr,rrr.

Taxoe ycpeAueulte perrlcrporpar{r'I Ba rrecrioJrbr{o coceArrr4x I{ar }rr,r carpr-

TaeNI BIIOJIIIe npaBOlIepIIbIlIII, TaK HaIt CleHTpa.TIIrFIbIe XapaltTeplrC'rr,tHn arori
Ilosoii pa3lr.rBaJrr'rcb r\rorrororrrro, r,r B rrpeAcJrax Hopornr,rx r{rrrepBaJroB Bpe-
MeHI,I [poAoJrErrrreJrbrrocrbro s 2-3 AHrr He o6uapyrxlrnaJrocr, rtaxrrx-nr,r6o
Bailrerr'rErx r,rauer.renr.rii n o6nleru tsu/[e cncr{Tpou.

Oguu lra [ocrpoeur.Iblx rar{r{M o6paaou (cr,r}rrerrlqecn}rx> crenrpoB, orHo-
'cflrqlIxcfl n r'rr{repRaJry 26-29 Mapra, npeAoraBrren ua (urr. 4. Te yuacrnn
Barrr{crr, rAe AoJr}r{eH npoxolr,rrr, EerrpepbrBHbri,i crrenrp, BAecb Mox{}ro 6r,uro
ur,r6pa'rr, cpaBrrrlTeJrbHo HaAelr{rro.

Heupepunur,rr,i cuenrp 6r,rl upone4cu B Br4Ae nJraBHoi,r Hpnuoit qepea yrra-
'crI{LI, BI,I[I{urrnr o6patolr cno6oAnbre or rrarr{sr{tl arrr,rcctroHHhrx rroJroc, rAe
Ig 1 uneer llalrMer.rbmee Br{aareurre rro cpaBHeHLrrc c coceArrrrur{ IrrrrepBaJraMlr,
3u,t yuacrnr,r r.ra tplrr-. 4 o6oana.rerrrrr rpeyroJrbHlrnaNltr.

13 norr,ay AorrynleHr{fl, qro orr.r n o6rqerr AoRoJrbrro yanl{e yqacrrr.r He flB-
trIflIorctl JTLTHI{rIMI{ rlorJlotqel.rl{fl, Irar{JIaAbIBaloil{rrN{r{ctr Ha lrefipepErrnr,rrl cueHrp,
noropr,rir r\[o]Her rrpoxoAr.rrb rAe-ro Bbrrrre, roBopr{r cle4yroului.r (tanr.

FIau6oree crrJlbrrbrMln Jrr{Hr.rfMr,r rrorJrorqenr{fl B crrenrpax HoBbrx BBe3/\

B rlepI{oA rrocJre Mancr4}{yNra 6necna ,rBJrflrorcfl o6u.lno a6cop6qr.ronur,re
Koxfrrorle]rrbl BoAopoAr'rbrx rlrurrli. Brurrvrar:enrEoe paccMorperrl,Ie cr,rrrrerl{are-
'cnoro cflertrpa ua Sur. 4 uoHaar,rnaer, arro r{Irrerrcr,IBrrocrL crlenTpa B6lrtar
ROpOTITOBOJII'IOBLIX KprIJILeB BOAOpOAHLIX AIII,ICCLIOHHLIX rrorrOC Urt U rtOeri ir.lepe

He flBJrflercn nar.ruplaruerl.

C 4pyroft cropolrbr, 6ouee neporrrrlo, qro ua6par-rnrre rraN{r,r yqacrnrr }re
'coBceM cao6ogur,r or alvrrrccr,rr{ u HerrpepbrBnrrrt cuentp Mo}fier npoxoAr4Tb rAe-ro
,HII}HE.
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IJporun ranoil BoBMolnHocrtr r.oBopr,rr, oAHatto, ror rlanr, qro, corJracHo
rIpoBeAelIHor{y oro}r{AecrBJreI{I{rc 3r{r{ccI{oHHbrx rroJroc, yr(aSaHHLre yqacTXu
4efictsu'rensr.ro cro6o4Hbr or cr(olbxo-Hu6y4r, uurencnBuoii at\{r{ccr4r{. Ilpan-
AA, I'16I }IE I{IIEE]\{ 3AECI, IIOJIIIOfi YNEPEUUOCTI,I B TOLI, IITO AI,IUCCI,IOIIHI,IE IIOJIOCbI

He IIoI'yr r4Nlerb lrporrrxeHHllx HpburbeB, rlpocTr{parclqrrxcfl Ha yqacrHL{ ctreH-
Tpa, cBo6oAHbIe oT .rlBrloii 3r,II{ccrrI,I, }ro lraJrlrqrre raxr{x r{pblJrbeB I\IaJIo Bepo-
flrHo. 3a 6a;rl,ueponcnr{Nr rrpeAeJroNr rrpoBeAeHr,re Herrpepr,IBr{o1.o cneHrpa ocy-
TTIeCTBJIfleTCfI AoBoJrbllo npocTo. flpocuorp cr{HTeTtrrlecltr,rx cler{TpoB, a Tan)fle
6o.rtbrunucrsa opr{rI{HaJIbHbIx peu.rcrpor.parrM nor{asaJr Br{AlrMoe orcyrcrBr{e.
31\{r{cclro}Il{blx rIoJIoc B ST0N{ yqaoTlte C[ertTpa, 3a uCHIIoce]II{eM O6JIactu n6ln-
au l, 3450 A, e Hotoporlt oHo.ro cepeAlrrlbr arrpeJrfl na6nroganacb AoBorrr,rr()
I,IrrreIrcI4BHafl Jrt4nrTft, I{r{eBrrrafl }, =t 3447 A rt neoroE{AecrBJrerrHafl Har{tr.

flocre roro HaIt rloJrolxeHr{e }icnpepr,rBr{oro cnel{Tpa 6rrno ycrar{oBJreHo.
Halrrr rra cr,rr.rrerr,rqecnrrx Sarrr{cflx, Helpepbrsumit cnexrp 6rrn [poBeAe]r r1

ua xanr4oii or4e;nr,uofr perr{crporpanmre (upurrepbr rrpoBeAeHr{.n HetrpepbrB-
rloro crrefirpa Ha per[crporpar\{Max cuer{rpoB Honoft sBesArir [peAcraBJrerlbn
na {ul. 3). Ha $ur. 3 rar(Ete rroriaaauo, nan TrpoBoAr{JrcE Herrpeprruur,rft ctrenrp
AJrrr crarrAapruoft BBeBAbr.
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floc.ue npoBeAeHrlrr Hetrpepr,rBrroro crreHTpa 6r,ruo rrpoAeJraHo oKoHrra*
TeJIrIIOC OTO)r{AeCTIlJrer-rI{e Bcex BbrflBJrerrFrbrx al,Irrccr.roullr,rx troJroc r pacrulr$-
poBlta }IHoroquc[eHHr,rx 6[0I.IA. [IpI{ oro}nAecTBJreHr{tr uctroJrbBoBaJrtrcb pa-
6otr,r [3-51. IIplt aror,I 6brJIo yqreHo ro o6croareJrbcrBo, cro rro Nrepe paaBr4r-

TI{fl HoBoIl 3BeBAbr IrpoI{cxoAr,IT BaN,rerr.roe r{BMeHerrr{e oruoc}rreJrburrx urrreu-
cnsHocreit aMr{ccrrour.rbrx rrorroc, oco6eHHo B r{HrepBairax l,l, 4177 -4287 Att X?u 4471-4686 A. floerouy AJrfl lraAerfiHocrrt oroxrAecrBJreur,rfl 6brno 0106.
paHo 7-B perucTporparrM, pactrpeAeJreHHbrx rrprrMepHo paBrloMepHo rro r{H,
TepBaJry Ha6rroAeHrdit. OroxgecrBJrerrrre sMr{ccrrft [poBoAr4Jrocb IIpII Henpe-
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prnBuoM noHTpoJre rrSr\reHeHr{ii BrrAa u l{HTeHcr{BHocTeii rroJroc r{ r,rx 6Jrer.rA rro

BceM r{s6paHHBrM perr{crporpar,Ir{ar{.
B yuacrxe N{e}nAy 6anr,ueponcnr{r\{ npegerrou (},3646 A) u H, (}" 3835 A),

B noropoM lracryrraer cJrr{fl}rr{e [rI4poxr{x BoAopoArrbrx rroJroc, o6napyrxurr
3Mr{Cor4orlrrhle IIOJIOCbI, rrpr{rraAJrex(aqrre Apyrr{M aJreMeHTar,r, He rrpeAcTaBJrrr-

.JIocL BoBMo?+(IrbrM. ,[,nuurr BoJrH oroll{AecrBJleHHbrx rloJroc }I i)JreIvreHTLr, Roro-

llbrM rrpr{HaAJre}fiar errr rroJrocbr, flpr{BeAer-rbr s ra6n. 2, HeoroxgecrBJrel.rr{bri\nr
,oCTaJII{cb cpaBHI{TeJIbHo IlHreIlC}IB}IbIe rroJloor,r ], 4596 A u ], 4187 A.

$ 3. tr{anrepeHrre rrrrreHclrsHocreii rr urr{prnr aurrccr,roH}rbrx rro.rroc.

Crpyxrypa no4opoguofi aMr,rccrrur

C.ue4yroqlrrrr BTarror\{ o6pa6otnr,r 6rrro uocrpoeH}re r{on.rypoB, orrpeAeJre-

rrr{c qerrrparlr,Hbrx rrHTerrcuBrrocreii, nrupnH r{ gltBrrBaJreHTrrr,rx uI,IpIrr{ at\Ir,rc-

cuorrlrbrx troJroc. flo crrentporpauMar\{ c Ar,rcflepcrreir 23,4 Alau 6wwr o6pa-
6oraur,r Hourypbr gMr{ccr,roHrrbrx BoAopoAuorx rrnnrt FiB - Hu. Ocralr,urre
Jru:r,rrrr 6anr,uep or cnoft cepurr or{aa a Jrrr cb rreAoAe px{ aH}rbrrlr}r .

Honrypu BoAopoAlrrrrx nuulrii r{Nrerrrr cJroxruyro crpyrrryp),, r{oropafl co-
xpaHrrJlacb lra flpora]fieurafl scefi ]reAeJrrr 11-1,7 Mapra, norAa [oilyqarr4cb
orerrrporpaMMr,r c atofi gracuepcneii. Hourypr,r BoAopoAHr,rx Jrlrnllii H1, -FIa,
Bbrpall(ellllr,Ie B I{HTOHOIIB}rOCTflX HelpepbIB}rOI0 Cler{Tpa, [peAcTaBJIe]rbl ]ra

$ur.5. Onu ulreror n o6rqem rpareqr{eBl{qr.ryrc $opuy c Bepurr{Hoii cloxrrloii
crpynTypr,r, coa4arorqefi BrrerrarileHfle rraxJraAr,IBarorqfixcfl 6nuano pacrroJro-
?fieHHr,IX 3N{ITCCIIOHHT,TX IIr4}tOB r4Jrr{ IIJTOCT(Ofi nepUUnr,r, r.13pe3a}rHoii ;rnr{flglu.r
rrorJrotrIeuua. HeHotopbre paaJrr,lrrlrx u Brr4e atofi crpyxrypr,r or nor-rrypa H

r(or{Typy o6yc;nonnenbr reN{, qTo o6r,t.ruo Bepr[rlHbr eMr.{ccrdoH}rLlx BoAopoAr.rblx
rIoJIOc floflyqaflucb B TOfi ulr,r uuoia cTerIeHII rlepeAep]r{aH}rr,IN{r{ }I Toar}IocT.rr

o6pa6orHu aqecr, 6srna BHaqureJrbrro HrrEre o6rr.rrloii.
Ha crreltrporpaMMax, rroryqeuubrx c 6onee HrrBnoi,i: [r{crrepcr{ei,i, nB-Ba

uenr,rueit paapemarcrqeii cnoco6nocrr,r cre(rporpa{a (pasrr,rep Beprra ua r[oro-
rrJIacrl4rrxe coorBercrByet 3-6 A) lr ua-aa rroBbrrrrer{Hoft n,rornocrr,r B .qelrrpax
BoAopo4rrr,rx nunr,ril (oco6euno a II1, u I-I.r) c'rpyntypa ara orariarracb rrecr{oJrb-
r{o crJra)fieHHofi, oAHaHo B BoAopoAr.rbrx Jrr4Hr4nx H6, Hu, I{( r{ r. A. rrpr,r-

BHar{L{ auarorr4snoli, rlecrorr,no il{euflIorrlcriicn ctpyntypHocrr,r Beprur{rrrd t\ro}r{-

no 6r,rrro rrpocJleAr{Tr, Ha [porr{}ilcHl{r{ Bcero r{rrrepBaJla na6.nrogeur,ri,i.
Otnrr.rurerr,noii oco6erlHocrrrro r{or{TypoB BoAopoAH]rrx rururli na DTrrx

cllexTporpaulrax 6r,rno rlaJltrrqrre lra Bep[r.rHe AByx r,rJrr{ HecrtoJrbrtr4x rrlrnoB,
pa3AeJIeHHbIX flBHOft 4eUpeCCnefi r.rJrr,r AeupeccrrrrMr{? rrptrare}r [orrTr,r BcerAa
R JII,IHI{fIX Ho, H. I{ T. A. IIIIIT C I{JII,III}IOBOJIHOaOft CrOpOr.rI,r 6rrrr I{HTeI{0I,IBI-I0e

uL{(a c KopoTrtoBoJrHoBor"{ cTopoHr,r.

. Ifa rcex (fiBapqeBbIx)) cnenrpolpar\nrax rropMaJrbHoii utro'ruoc'rlr 6srrn
o6pa6otaur,r Rorlrypr,r BoAopoArrrrrx rlrlruii or H, Ao Ho u rtouryp :rrrLrutr t( Ca lI.
Horltyprr H1s, Hrr r{ T. A. ne o6pa6atbrBaJrrrcL, Tar{ nan our{ rrpar{Tr{rreor(r4
cJrrrBarrr.rcb MelHAy co6ofi,.

Tax nan HoI{TypLI BoAopoltr{rrx [oJroc, cna6o 6nerr4lrponarrHr,rx r4Jrr{ He

6nen4r.rpouar{rlbrx c coceArrrrr,ru rroJrocar{r.r, BbrrJlfl/IeJrr{ Kan rparreqr{u, To B

cnyqae '6;ieuguporanuR cropoHrr rparreqr{rr rrpoAoJr]fiairr.{cb BrrlrB Ao
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trepeceqeHun c Herrpepr,rBHbnr c[eHrporr. o6pa3lu,r raHor:r (AocrpoIlHI{D ItoI{TypoB

rrpuBeqerrbr r{a perr{crporparrNrax Honol"r ua t[ur. 3. Taxoe BbIflBJIeHI{e (I{c-

Tr{rrrrbrx)) HoHTypoB rlrnltli, cao6oqnr,rx or 6neu4, 4na 6onrrul{HorBa BoAo-

poAHbrx ;rrurtuit [poBoAI{JrocL AocTarovrlo HaAeE{Ho. Hcxoropafl rleoflpeAe-

JrerrHocTr, B0SHr{RJIa rrpr{ IlocTpoeHrlll ItouTyPa H1 s 6oIee uoa4rreli cTaAI[I4

paaBrlrr{fl l:lonor,i, HorAa c AJrrrrrr{oBoJrHoBofi croporrbr JIr{HIrfl ctana 6leu4r,r-

IloBarbcrr BHaqr,rreilbHo ycr{JrrrBaroulericn JMrIIrei{ }" 4363[O III], rr B cJlyqae

IJ, Horoparr co cropoErJ noporr(r,rx AJrr{r'r soru 6[eHAr{pyerctr rurnueii LLo.

B peeynr,tare o6pa6orl{i,I AJI,{ BoAopoAIIbrx luunli H6-Hs n llrruru I(
6rrnu onpeAeJIeHbr IIRe HoJrrrqecrBerrHr,re xapaHTepl{crrlI(I{ It0IrrypoB: aHBrI-

RaJrerlrrlafi mrlprlrla I4l^ n anlctper{ax rI rloJrllatl uL{pI{Ha JIITHIII'I Al, ua ypoBHe

rrenpopbluHoro cIIeHTpa, ]llipaiHerrlrafl B alrrcTpellax lI B I{IIJIOnIeTpaX B Ce-

ityHAy. Srn qalrrrlre AJrrr cerrur Ha3Baurlr,rx rnnuii flpr{BeAcrlbr n ta6l.3. 3na-
rreHtrrrr ctol6qor ta6.nnqr,r lrc rpe5;rrc1 roncneuuft. 3ua.tenlrn l/1, BBarLIe

n cxo6xlr, ur\reror rrerrbrrrvrc Torrrrocrb LrB-Ba rlepe[ep]fiHl{ Bepxrler"I cacru ItoH-

rypa .rTrrHr,rrr (uaqe I-Iu lr I[.r) r,rJrrr ]rB-B& HeAo[epx{I{rr HerIpcpLIBHoro cuel{rpa
(.raule Ar.a H, r IJn).

Orrrernrr aqecs, qro AJrrr [epBbrx lucii ua6rro4erruir ]IbI ]IN'Ieet{ Boar{offi-

Hocrr, cpaRHrlrrr W7 Nt Bol\opoAr.rbrx nnrrtrii, rroilyseIIHbIe rIo cler(Tporpar{-
rraNr c Ar{cnepcl,rer-r 23 Alnnu 155 Llu"+r. Conocrasreuue I'7r. 3a oAHrr r'r re }I{e
I{arbr rror(asaJro xollomee o6u\ee corJracllc sTltx AByx pn4on tr4l^.

3gecr, cJreAyo'r yxaBarl, rrro troJIyalerrrlrie rur,Ipr{flbr Ito]ITypoB eABa JrIt

,rc11a)ficrIbr 3ar{erIJo rrrrcrpyr{eHTaJr t,IrbIN{I'I orul't6naltrl, TaH ItaH cpeJIHfl.E IxI{-

prrHa noHryi)a rroJrocrJ oocraBJrfler 50 A (ot 4,0 \o 75 A) , a rrncr:pyr{ellraJrl-
rrrrr,i rtontyp,4anaentrtli clelirporpa{iort,6r,u u ll-6 paa irHe. Pa6oulre rqe.nu

rlrlnpo{oroNrerpa rar(lTre 6parncr, Aocraroquo yBItr{r{I'I - 7 -10 A n nepc'

crlcre rra [JI[Hr,r so,,rn. FIexoTopyrc omn6ny s A], It{offier Aarr, BoSN{o}fiHafl He-

TOqrrocT.l; B lrpoRe/.(cHlr.E I'IelpepbrBlrolo cueHTpa, Ho oI{eIIHI{ trol(aSaJlr{, tITo'

ata orrrr,r6na rrc rloEter 6r,rrr oco6enRo 6onr,moft l.r' no-sl'Itru41\{oMy, He rlpeBoc-

xoArrr rrecnoJrbnr.rx [poqe]rroB ot calroli BeJrI{qI{HLr Al. A.irg r'Ieyqgrm o6ulero

xoAa 3aBlrcuuocreri Wr. u L?' BogopoAHr,rx rlrnuii or Bper{eurr arrr Bertr{ql4}Ir,I

Iraflecerrbr na t!ur. 6 v. 7 coorBercrRellilo.
Paccuorper.rlre {lrr. 6 nonaar,ruaer, rrecuorprr Ha 3}Iaqurenrur,rir paa6poc

louen oKoJIo cpe[I]I'Ix :laB]Ic]IMocreft, 'lro tr4l^ uoAopoAH]'Ix Jrr{Irlrii eauetur'rrt

o6paeou r{Blrcrrrrrorcrr rlo Nlepc paaBrrrufl BBeBArL OcHoBHoit rrpuquuof'I pa3-

6poca rorl0n cJreAyer cqrrrarr,, rro-Br,IAr{N{o]\[y, ouru6rtrt orrpeAeJlelrrrit W1,

Rr,rauaHrrLre B oonoRrrol\{ flepe11ep]HltaNrr,I r,IrrrcHcr{Bl{'6lx nlruuli II orqacrl{ IIc-

ToarHoolflN{rl B rrpoBcAeHr,Irl irerrllepblBHoro clertrpa u ornlr6nantl{ flocrpoeHr{tl

xaparrrellrlcrrrqccntrx Itplltlbrx. Ocrroenafl BaHorrorrepHocrt, B r{31{eHe}Iuflx

l4l^ so4opoptrnr,rx llrunjl ycroliunnoe Roapacraur{e lrx B TeseHue Bcero r{Ilrep-
BaJIa BpeNlerru, I\oorarorrHo rroJrHo oxBarrerrfloro Ha6ilIoAeHualtlr (uapt-aupe.lls)-
IIaMc.raercs itart 6yqro rerrAerrr{rrrr y[rerrT,rrfer.rllfl Wx y JrI{IIII}I }Io uo lropoii
rroJIoBr,rrle aIIpeirrr.

I{ecrtonr,no llrrl[aAaeT lrs o6ulelo xo4a JII{HIIfl H, - noepacranne }'trl,

nJItI Hee B HoHIIe anpeJln 6onee Itpyroe, qetr{ AJLrI COceAIIr,rx nulU,tii IIu n I'Ir,.
rro Ero r{o}r{er 6r,rrr, cBsaallo c ycr{JreHl{eM 6leugupyror4ertcr c H. ,nuurttr

IIe I1,3889.
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cnl

Hourypu BoAopoAur,rx nr.rrlr.rr)i Hororl"Iepxy;reca [o cner(rpor.paMMarrr c Arcnep-
urefi.a23,4 Al,un y H",

qeHa AefleHuE rro ocl4 opArrHaT IaIIa B eAuHlrqax EelrpeplrBrroro cneHTpa.
Jlr,rHr.rtr rlo oclr opAn]rar cMcrqeEbr [pou8BoJ]bHo
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Ta6r.3 u $ur'.7 goc'ratouuo y6egnrerblro ror{aabrBaror, rrro rroJrr{bre rurr-
'prIrIbI IroAopoAHEIx JII{HI4fi B TeqeHrle Boero rIHTepBaJra ua6nrogeuur,l ocrasa-
JIL{cb B npeAeirax oruu6on ueuepeunr,i r.rer{StreHHbrMu. Hettoropoe yBeJlrrqe-

Hr{e uruplrHbr JrrrHr,rrl HaMearaercf y H, B arrpeJle, Ho or.ro o6r.gcgnercg 6r,rcr-
pbrrr ycr,rJreHrrelr aracrr{quo }raJrar.amrqefics sa H.. rnHur,r )," 4363 AIO IIII.

IIpu6rnauTeJrbHoe rrocro.rlllcrBo ua6.nrogaeMr,rx rxr.{pr,rrr ]roAopoArrbrx Jrr,r-

Huli, or,rpameHHbrx B r(r{Jloi\rerpax a cenyH[y, cBl,IAereJrr,crByer o ro]r, rITo

no npar"ruel)i NIepe B uayqnsx{tri orpeBon Bper\reur,r pacrrrr,rpeHrre rJraBrroit o6o-
.JIoqHrt) r] rtoTopoir, nan o6brqHo rIoJIat'arcT, eTI,l JIIrHr,Ir,I Bo3IrlrItaIOT, npor{cxo-
grar 6ea 3alrerr{oro ycHopeHr{f I,rJI}r ropr\{oE(eHrrfl.

flaunr,re ra6n. 3 rloaBoJrflrol' oI{oHI,IT6 cpeAHroro cnopocrL pacrur{perrrrn o6o-
Jroqxrr. Cpe4Hec rro BceI{ BoAopoArrr,rM Jrr.rHr{flrr,qaer A}" 3720 xnlcex, a cno-
'lrocrL pacrnrrpeHr.rfl 060rro-rHH - 1860 nnlcerc,.

Yme ony6rr,rxoBanubre oqelrxrr cnopocrefi pac[r,rpeurrs o6oro.nu (cu.,
IIaIIpllrrep, [6]) gaJIu Bar{erHo r\.IeIIr,rulre BHarrerrr.rrr, HecrroJrbno paBrIbre AJrrr

.paaJrr{rrur,rx rr,rrruft BoAopoAa r,r Bar{Jrrorre}rnbrc u ilpeAeJrax or 930-1200 4o
{400-1500 r,wlcen.

Cpe4uee BHaqerrrre cxopoc'rr,r, ro.[yqs11119" HaNr!r, or{aBr,rBaerca 6olrure,
fto aro pacxolxAeurle l\{o)fier 6l,ttr,, uo xpafinefi rlepe, orrractu, o6tacneno
paaJII{arIteNI MeroAoR orrpeAeJreHr{l A},. floryueur.re crtopocrefi rro r,rB]\{epeHr{flN,r

C.t'lJIbIILIX DMI{CCI4IOHHLIX IIOJIOC Ha CIICI(TpOIpaMllaX I,I3-3a BeCbl\,Ia peBI{OIO I{OH-
.TpacTa ETI,IX uoJroc co cJIa6LrN{ rreflpepr,IBr-rr;rM crreHTpoM corrpfl]HeIlo O6brr{Ho

c 6oruuulul HeroarHocrfNrr4. I4aMepenr{fl }He rtrrrprrubr nonTypoB JrrrHrrrr Ha

llerrlcrporpaMMax, rra Horopbrx r\rbr l{ocr&TonHo onpeAeJrerrHo u 6eB oco6brx
npyguocreii NlolHelr rrafirn roqHr.r [epeceqeHr{fl noHTypa JrrrHr,rr,r c HerrpepbrB-
]rbrll crtenTpoll, Aaro'r, rro HarrreMy lrHeH?rro, 6onee ua71ex(r-rbre BuaqeHr{fr clto-
pocteii. Paa6poc roalen onoJro cpeAHr{x Barrrcr4r\,rocrei.i ua $r,rr. 7 roaBoJrrrer,
ecJrr{ efo paccNrarpr{Barr, HaK peayJrb'rar oflru6or( o6pa6orxn, oqeHr,rrr, BHy-
TpeEHIoro rorrnocrl o[peAeJreHr{n L?,, (nulcen) to paBrr{qHrirr Jrr{Hr{fl]\r BoAo-
poAa. 'Iarure o{eHHr,I rronaBr,rBaro'r, arro BepoflTHafl olrr,r6na orrpeAeJrer{r,ra

cpeguefi Ba Becr, [epr.roA cnopocrrr paclur.{perrr{fl 06o,{oqrru IIo na]fiAoi.i Jrr,rHr{rr

cocraBJrfleT Bcero Jrrrrllb or{oJro 40-50 H"44lceli.

Vsurrrsas ranyro cpaBHr[TeJrr,Ho BrJconyro roqHocrr, olpelleJreHr,rrr cpeA-
lreI,l cnopocTl{ pacur{pe}Ir{fl IIo paSJrrlqrrLrNr JlrrHr{Eilr, [16r AoJrEtHbr cAeJlarr; r]r,r-
BoA, uro 6pocarorqeecfl B lJIaaa. paBrrlarrle AI gnfl pa3uLrx Jrr'rHr,rrl rrBJrrrercr{
peaJtt,llt IM.

B cauorvt AeJrc, Ili ra6r. 3 Ir {ur'. 7 c.negyc'r', .11's AJrfl Jrr,rrr}rii lJp, H",
116, FI., LIs r,r He cpeArrr.re cr{opoc'rrr cocranJrsror 4100, 4000, 4000, 3450,
3530, 3550 ('ooruelcrnclrlro, r. c.. (ruopocrlr pa(r[n{pcur,rfl rro JruHufirr Hu- Ho

I| rlllrri{}re\{ na 500 Ntt,f cet, MeHbrue cropoc'reii, oilpeAerrflc,\rsrx rro Hp - Ho.
I{anryntcocrr Bor}pacrallr4e A?,, B aupcre cBr,rsaHo, Kar{ Mbr yEre or[4erraJrr4,

c ycr{Jrerrr{eM rr{H}rrl L /136ll A t0 III]. STor :rro6ourrtuuri {ax'r, otueuan-
ruuiicr rI paHeci, sacry[ti{Bact carr,roii RHr[,ra1 cJrr,]roir upoocpxlr r{ roc.rre-

Iyrrqeii 14 lrreprrpera[uu.
Onpegeneulre Al, t l/l/7, ytrfl ooraJrbHr,rx nr,rullii 6r,r,lio u alra.]Irtelr,riori

crerrenl{ BarpyAue}ro crrJrbur,rM 6neu;qnponaHr{eM rro[a]r/rflIolqclo 6onrtunncT pa

lunuli. Il To lr{e BpeMr{ r{[r'r\{epcul,rfl urr,rpr{rr lunlrii 'i'an, r'A(' el'o 6br,Tro

19t;
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13oi3r\rolr{Ho, rrol{allaJltr, .11o al, (n"M,lcen) AJrfr ETr,rX ;rr,iltuia llpaIilllrqecltll o;Il4I{a-

riourJ. IIoa'rouy i\Jrfl oorirJrE,ur,rx rrrrnlrii 6r,rrur rrpoue[r]nbr II3n,ropcuI,IrI ToJrr,Ito

rl('IlTltil,rtbrrbrx T,rH'teHor,rBrrocroii f,, (rLo o'r'rtoIII('IrItIo rt It0IrpcJ)bllIIoMy crrt:rt'r'py)"

,lt lome
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,tloi
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@nr. 8. 3alncttuocru or BpeMeulr ldelrTpaJrhrrrix ltrlcrrcuauoc'rcr-r /u

Ecrrl nnerb B nr,r[y, \ro W7,-104],(A), 'r'o Nlo?nuo paccMarpr{Barr,, In riafi
Hefioropblft AocrarorrHo yAo6ur,rfi tr r,rMerorrlui.i r{ir,ralt.rccrlrii cr,rbrc.rl enBtI-
ranerrr'771.

I-leutpansnrlo I,IllTeHcr4Brrocrrr rro Boan4'olr{Hocrr4 BCex fipr{rol(Hsrx AJIfl ll}-
IIepeHufi tItlr^r4fr.6r,rnr,r OTNre.IerrbI ropr{BoHTaJrbHbIIvtI{ qepTOqHaI{[ c y.roTotr nord-
6anrul sauuceii Ba crler Bepnl[crocrr,r r[oron.nacrr{}roH rI Barer\r repccrrr{Tarrb{
C ilO[lOJqIrIO XapaItTep]ICTI'lqOCHI,IX ItpI4BLIX B I4I[TeHCI4BHOCT]I IIO OTIIOIttCHIIIO
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Bo3pacraHlre -fo oco6erruo 6pocaercfi B lJrar]a. 3a rregelro, c 24 to 31 lrapTa,
Io \ln He 1I 4630 A yBe"rrrrrnuracb r3/{Bor, or 3,2 71o 6,5.

(Dur, t0 rrJrJrrocrprlpyer rr:rrr0HcHrre co Bllcilrerlcrr 1o A;rn uau,vesec 6;reu*

Ar.rpoBaHrrLrx ruur,rii He [, Fc 11, Ca II, C .lI, tO IIII. Jlurlut Ha]r{Aolo o.rc-

r\lcrrTa rroHas6tBarcr o6rqllfi xapariTepltrrri.i xotr1 -1,, co npelrerrerr: r{Jrrr ycroiiqtr-
rloe yDeJrltrlerrl,Ie, IIJIu uprrltcllHoc rrocTofllrcTBo .Io I Tcrrclrl{e Bcelo [ep]Io;[tl?

AocrarorrHo rroJ]Ho oxBalrerrrrolo rra6.urcgeHuflrIIr.

lomd.
lz /4 /0 /8 20 zz 24 20 28a0 / J ,t 7 g // /3 lf /7 /g 2/ 23

tlapn eny'eob

$lur'. 1 t. I{enenerrlre co npor}rorrcrr orrro[rcrrrrrr qentpa.nr,rroii rrrrrencrrBnocrr,t ,I,, .rlrrrriii

?, 4686 A lte tt r)" 1t47 1A no t

I4cnilto.reulla rra rrpeAcraBJreHrlr,rx na tfrar. 10 uunufi cocraBJrfler Jrlrrurfl
K Ca II, Horopafl AoBoJrblro 6ucrpo ocna6ena r4 yme H Korrqy Mapra ilpan-
Tr{qecnl,r rrepecraJra 6r,rrr, nr,rglruor,1, r.r, BoBtr{o}nHo, 6reuga }"?," 4922-4924 L
(Fe II, He II), Horopafl rrol{aBaJIa y}rerrbrneur{e 1o no rropoft rroJroBr{He a[peJrrr.
Ogo ocnonauo, BlpoqeM, Jrlrlrb Ha AByx r,rar\{epeHrrrrx 10. lzleuepenr,rfl AJIfl Rcex
nnunii, ornocaquebn x 18 Nrafl, trrbr carr{TaeM ue oco6enuo rorrHblNru rIB-3a
r'Illar{oro naarecrBa nonyuenuoii B ary Horrb cncr(Tporpar\n\[br.

Pncynxr.r, r.rJrJrrocrprrpyrcu1r,re paBBr{Tr{e xapaHTepr.rcrr.rfi a}rlrccrroH}rr,rx
rlrnr.rii co Bper{eHet\'I, cBI{AeredTr,cTByroT o BuaqflTeJrr,]rbrx rIB\reHeHI{flx n {rr-
srrqecHr{x ycJIoBl{flx s o6ono.rtte Houoii BBeBIbL ]lpnrrll,rlr rroATBep?r{AeHrrcNr

aroro cJryffinr {rlr. 11, ua xoropoii HaHecerrbr orHorleHr{fl Iognt luuuft He iI
1,4686 A lr He I ?'" 4471A. 3ro orHoruegrre BaMerrro r\'relrrrercrr oo BpeMaHCr\r.

TaH, aa [epr,roA c 20 uapra no 2 aupe;nfl DTo orHor[eHr{e BoapocJro or [,2
4o 3,0.

$ 1r. OrrpelleJrerrrre xapanTeplrctlrx Honolt B NrancrrMylre 6recna,
. paccTorrHrrrr Ao Hee

I'I BeJr[qlrrr bI i]reifi BBeSAHoro fi oIJIoIIIerr r,Irr

Onoro 20 ler rraaaA,[. Max Jla{i.run B peayJrr,rare AeraJrbuoro r{ByqeHurr
rtprrBblx 6necxa rr cleKTpaJrr,rrrx oco6enuocrer,i cer{u rr.rlr{qrrbrx HoBr,rx ycra-
IroBI4Jr TIaJII{rII,Ie AocrarorrHo rccuorl,i crarrrcrl4rrecnoii csnar.r rreffiAy BpeNreHer\r,

'o s, tt6go (nefrJ

ro .n' ,r,rz t 1a" t1
4
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rIpoIIloAIilI'IrI lrooJlo llaIicIL\lllla 6;rcctta Al tr clc"rra6'ucltllell fl'pl(ocrll rilio3i(bl

A,,r, c o;lttoii oropoulr, tI paBur{Tllct,t crlcltrl)aJrr,rrbrx xapal{TepIIcuIrIt Hotroii *
{r Apyroi.i [7, B]. [. Man Jla{tlru or}rel]r.rJr u ctrexrpaJrb}tor\,I pasRIIr}IIr r{oIlT,I.\

oxoJro 30 cta[nri rr AJrrr nam4oii Ilogoir r] rlor\ICHtt Hacl']rlr.rleHI,Irr ofipol\eJe11-

rroir cncrrtrltatrr,troii cTa/U.trt onllo/Io.rlrt.[ l]o,,t llI{tIIIt,r Ll, y Lm. Xaparilrop cIJflsll

.Nrer.n/Iy Lt, L,nt, rI c1rer(TpaJrbHritr\r p&BRl.ITIIcrI II,.rrrI r]cex Itorll,Ix oI{&B&JICfI RCC},-

trii CXOATIIiNI, arTO [it"rr0 t]O3i\rO;irtlloOTb 6O;lOO lIOCITCAoBaTCJILIIO IIpOOJIO/UtTL

\allaliTep pa3tsIITI'IrI (TIIIIII{III:IX) IiOI}IJX IIOCJTe }IaHCl'I}'IylIa 6feCna.

O411ano, 1totll,tNro DToto, ltaJIr'IrIrI0 TaI(oii cBtr].[I IIor]BoJIfIer oIIpcACJII4TL

nroi\rerrr Heua6JlroAaBrreroc[ ]I&l{cIrr\I}rt& II 6rt0crt [t[ouoi,i l]BeBAr,I It r\Itlltollxl]lle ,

L)cirrr rrlreercrr lrenorollr,rii orpeBori r(puBoir 6lccria II coorllercrnyrcilr,llo )ltoxty

rrrrTcllBaJIy crrel(TpaJIbIIr,fc 11a6JIIOI(eItl,Itl.

flo scert rr3rlccrrrr,rrl pcrl5r;16.t,urolr r{a6JIroAcrurii N l{cr' 1960 I'. ,tI]JIrrL)lrcrl 1'rI-

lrrrtr{oii 6lrcr:poii I-Ionoii c r"Tralrr{oi{ r{prrBoi,i 6uecrta rr 6onr,ruoii cHopoorl)Io pac-

[irrpeHr{rr tJranrroii o6o;ro.rnu. Vxre xapaltrep rlcpBT,rx clret{rpol]paltr'I, lroJry-

rrorrrrr{x 11-13 nrapra, roBopj,IJI o ror{, rITo o TIoNIeIITa NIaI{clIAIylIa 6"IIecna

rrllorr.rro lreonoJrrrrio 4ucii rr LIouar ocJIa6.rra lro Itpaiillcii rrcpe ua 1,5-2i'0.
I l po;lottnanrreecl 6r,rcrpoc n.aAerl,re 6"uecita lroBnoJII,IJIo orllecrll 3IteBAy It

rralr6oJree 6r,rcr1'ro p.r3i]I.tBalolllrnrtcrr HoBLIrr. I4a Ha6JIIoAOHI'Ift M. Xoula [6]
o.rreJlyeT, qto 4 rlapra sllc:lAa }IrIeJIa 6ilecn oIioJIo 3']'0, 5 Mapra - 3"'5, lI
7 ,rrnpra - U,'4, a 21t, v.27 (teupann HoBtttr 6r,r.rta clra6ee 10"'. C.ttc4onate;rr,rro,

rrancr,rr{yl{ 6,reorta rIacryltrlJl Ntci{il(y 27 rfeupana u 4 Nrapra 1960 r.
lIa cerru rrourrrx, rltylrcrrrrbrx f{. Man JIa{.uunonr, iIerLIpe ttB.IIrIIorcrt rl'lTII4rl-

gr,Iltl 6r,rclplrllrr rtollIJlIrI, If tlor:)Toxly r{LI iIcIIo.{l,i]ollaJrI,I cpoAtIIIe 3alMoIIN{ocrll

,ugl,ri4y Al, Lrn t cflcl(Tpa.[.E]IiJr'I ]laBRurllelr /I.rrfl 3TI'IX llollIrIx.

/[agur,rc ra6t;,. lt (10) 1arct l]oarro]r{rrocrrr I{onoJILIIo lta/Ie}ilHo orIeItI{rL ilIo-

\rerrTbt lIaOTyIIJIClrr{rI lreCItOJrLrtr,rx cflcnTl)&,]rtrrIIJX CTaIU,II:i ]I ]raiiTlI COOTBeT-

cTucrrlryro BTr,rr[ ]\IoNrcHTaxr Br.rArrrryro ]lrlilyaJ LIIyrc lle.llI{trlrn)r FIoB.ii aleelqr,r (a),

a ran)fi1) BeJrtrrrrlr{r;I Ll, rt L,m gll DTt[-{ cral(IIiil v tltnlr.msrx 6lrc,'pr,rx tto-
rlrrx uo /(arrHr,rrr f[. l\,Ian Jla$;rrrrrn [81. ltony.roFlr{Lre })etsyrllrarl,r rlpei(c'l]aB-

.[grrbl R 'ra6l. 5. .B uoo.reTluux /{Byx c'ro;l5qax npl{r}oArrrcrt rpe4no;ralaolttrii
\ror\relr,r rr rrpe/(rloJralaelrr,rii 6.rrecn Houoii rlnoaAl;r B xl&ncllNllr\te, fio"rryrlcllul;Ie

iro ItalHAoI\{y Itptl.ltopuI0) lI urfl,Il}y - Cl)o/IIUte r\IoxIefIT r,t 6JIecIt l] AIaHcI;IllylrLr

'.ll a 6.t rr 11 a J

Crer{TparbHatr crall[1tt

I IoxsircHue gu{{yanoii
cur </1640>

1, 4267 C II : 7. 4ZZ3

Ilepnoe [otrBJrerrtre

lo lIIl 10:1,2
L 4471 lte 1 : i,. 11515

I 5007 [O ltl]: ], t$2tt
L 4959 [O III]: ].21924
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579tttJhp

(])wr. 12. llasucuMocrs BeJrrrqrrur,r
Me?r{SBCBAHOTO IIOrJrOIqeHr.rrr cBcTa
,4, or tnn- M prrt BBeaA, pactro-
Jro)fieurrblx B oxpecruocrxx I-Iosoft
Sneslourofi orucqeao uonoxrerilae Hosofi

6necna. flocle4uuii: nprrrepr{ii rrBrIAy ero r{eubrrreli HaAe?fiHoorrr trpr{ ycpeA-
IIeEI(I( I{e [pI{I1I{MaJICfl BO BIrI,rMaIIUe.

Bepoaruaa o,on,6.ta ,,oflyqeH,oro BHaare'r,rr tnococraBilfler onoJro + O:r!7 ,

a AJrfl MoMeHra Maxcr{Nryr{a - onoJro + 2lb,
Tanuu o6paaoM, MolnHo cqr{rarr,, sro N Her 1960 r. AocrrrrJra Mar(cuM)rr{a

6reclta l uapra r{ rrrreJra 6.uecH oltoJro 2,?x5.

3rrl 71nunrre ro;lBo.rrrrtor rrar,r olpeAeJrrrrb
a6conro'r'n)rro Beruqlrrly I{ouoi,r 3tseBAbr B

r\IaHcl{ll)rrre 6necrta - fuIo.

Bpc,rrr rraAeulrrr 6rrecHa BBe3Ar,r rro-
c.rr 0 rtil riclrtrrlr\rr{ rra 3',10 (napaMerp tr)
c(|oraB.rrrrcr l2d. Ilo cnnarr r\,re?r{Ay BeJrrr-
rrrrrrarrrr lg l, n l,l o 19l (noropan 6n.ua
oJterfia yrorlHerra Il rlapre 1960 r. c yrrcroll

/(orroJr r{r{TeJr brrr,rx A arrfl r,tx) ilI o 6nrn a uarYrAe-

ua pannoii -10'0. Blr4rluuii lroAyJrb pac-
crorlI{!rl BTJoJALT ttt rr-fuI ococraBJrf er, Tanilrr
o6paao,u, 12"'11. llpu aror{ cJleAyer ynaBarL,
lrro }IaJrr,{qr,re cBfl3r1 rreE(Ay a6conrornofi se-
;rrrqr.rnoii ,41, LIoeoi,i Buea/{br n ;rro6oi,t 4au-
nr,rii lrol,rcnr li, cllycrtr Henoropoe tsper\rfr

rrocJro rtar{crrNiyrra r{ crtopocTbro nocJleAyro-
xlero na/{orrurfl 6lccna (lg z) (cu. [10]), ranEre /laJro ]roBrro]r{rrocrr, oupe-
AeJIIIT,u /\ocrarorl.rro HaAcEiIIo no Hpuuoii 6necna rreclioJrr,Ito ue;rIr.rlttt,&ifi
LI, cJleAonareJrbrro, m, - ltlr. IloctreTlrnto u upe4elax 0-20 coBrraAaror o

rn.o-fu[ 0. Otion.tate;rsr-rnrii nu71r,rur,rft rlogy;rr, paccrorrrr.rfl J1o FIonoi:r l'epny-
rreca 1960 r'. 6r,r.n [pr,rHrrr par]Hbrrr 12i'50.

f{.nn r-rlpe4eJleHIIfl IleJrr,rrrrrrrr,r r{orr{BncBllrioro rrolJror(errrll or]era il,nx H<i-
rclii (atra,rerrue arott no.rlrrrl{rrr{ rreo6xoAuNro rrpu altaJIrrB0 pacrrpeAeJreHr,lrr

or{eprIrIt B rrolpepr,rnlrorr cucntpo) i\rr,I rrocl'}rlrrJrrr cJroAytoqrrM o6paaolr.
Ifo rta'rtunorarr [11, 72] 6uur ur,r5parrr,r rce BBeB[ri 0 n B r; 6;runtaiilrrrx ori-
pecrHocrrrx Honoii BReBALT (o6npnr rrrrcJror\r :12), u /[Jrrr rrrrx 6r,ruunai.i4errr,i
IIeJTI,IqIIIILI nto- ltl (rrcTr,rrrr.rr,re rroAy.xr,{ pacc'r'ofl}{r'rfl) u -r1 r. - rroJlIroe IIof Jro-

Iqell{c cllera AJrrr X, ,- 5500 A (:rra l(.rrrrua no.rrrrrrr coorl}crcrBye:r rtrnet-y [',

ri orrcrcxro U, IJ, V).
llocrpoerruto r-pa(xrrta (rtto-ll , -4,.) ;1.rrlr :r'r'rrx aBeBI( (rflrr. 12) AaJIo l]()B-

rroirinoclrr, r{ar"rrr,r to nl. - ll prn lfonoii BBLr3llr,r r]eJrr,lqrruLr mn - M lt :1,, .

IIo.ny.1o11tt crcq;rrc1u11s rnrarrorrr.rrr: tttr,- lll ,: 10"5 v Ar, : 2'"0. Pacc,toEIIlIo

71o florror)i llaBr{o 1250 nc.

I1o rre;rlr.rlruo iloJItroro r'IeiliJBe3/[Horo rorJror\cHrIn ,4.,., r] tIpeA[oJIoE(e]IlrI,I,
uro riocr[rluqr,rcu'r] rrorJrol{c}rr4rr crrL}'fa r} xrc}r{BBeBAuoii cpege o6pa:rno rrporrup-
IIr,IorIaJIclr AJrrrrro Bo.[HL,r, 6:.;'tu olp0[e.rro]rr{ norrpaBrin A lg -I - lg oi
IrLIpall{errrrr,rc. n Jg 1, notopue ueo6xo4r.rrro r}rJecrlr n rra6rroAeHrroo pacrrpe.

/\cJler{l.Io Drreprrrr,r B rrcrpepriBrror{ crreRrpc IIouoi,i l}neaArJ AJrrr ucrrpaBJIeHr{,i
ero 3a xrcll{BBeBltrrroe ror"-rorqeHuc. STr,r lrorrllAnrirr, r{oprrrrpoBarrrlbre TaKrri\i
o6lraao,rr , .rro lg .r), : 0 l(.xtt rorIItI{ J\! l}tupr,Iue[or{Er l] ta6.n. 6, cro:;.6etT 4,.
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$ 5' PacnptqeJltrllr,Ie arreprr'rrr r] rrerrpepbrnronr cfrenrpe llouol'i BBeB;1br.

Ba;rrr,lreltourrnr,rii 4enpenreur

Paccltotpeulle ItoJIlIqetIlIbIx cIIeHTporpaltrI u perl,tcrpofpaxtrtco Bcer? o.Ic-
III4I{HOCTbTO yr(aBr,rBaeT Ha rraJrr{qrre crrJrbHoro 3rlrllcclroHHoto 6aIbrrepoBcI{oro
r{oHrr{}ryyh{a,rrJraBrro nepexoArrrqero rpr,r )"> 3646 A a c,irlrnaroqlrecfl er\{r.rc-

cI4OrIHLle ROI\OpOAHr,re Jrl.rHr,rr.{, I{ cr{arIoH D onaar,rnaeTctr oTprlqare.nr,nrrlr. ,(ll
RbItIcrIeIII,I[ Bonpoca o rrporrcxo]fiIlcur,rrr riourtrrryyr.ra B crrerirpe l-Ionoiir 3BcilAr,r

]{aH Ao, TaIi rI 3a 6anr,lreponcHilr\r [peAeJrorf Ilpcl\cra]lJrrJro 6olr,nroii r,rHTepec

ltoJrl,rqecTBelrrroe Lrsylrctruc paoupeAeJreHr{fl Srreprr.rr,r B ilerrpepbrBrrotr cner{Tpc
rlBcBilrri rro trMclotqcNyofr y Hac rraTepuaJry.

B rtaurelt c.rtyrlilg pa6ota rro rplrlJt'|r{e H araJro}ry c r.rilBecrrroii TeMrrepa-
lypol:i npoBoAr,rJraor, ro cJreAyroql{}r ararrar{.

'l . 06m.rno It Teircrrlro Holll,r rlce cnclilpolpalnr,r l{oeoi.i enea;1r,r I{ Br}ogl(br

cpaIlHenLtJ noJtyiraJrucb na o1tro.i,i (roron.uac'rrrrrlio u IrpotBJIfrJrL{cb BI\{ecre
c narr.r6pouorrlloii urriaJroi,i rrpr,r ri6ur.lno rlpuHrirorr petrirrNre npoaBJreH]4a.

I4a cnenrporpaml{ Flonoii r{ cra}rAaprlroi,i BBeBAt,r, rolyrreHnr;rx R rrcqe}rure

I{a}I{Aoii Iroarrr, IIapbr nr,16lrpalr,tcr, Tar{r{tr o6paaolr, .rTo6],I u trolrelrTl;t, coor-
BercrByrotrU.Ie cepeAr.rHaxr ortcrroor,rquii, BeHJ,lTrrLro paccrolrlrrr HoBor"I Ir cralr-
Tlaprnoit 3Re3/(rJ paBJrrlaraJIrrcI) RoBrlolrtlro [rerr],rrre. Ecnrr arolo He yAaBaJrocrr

i{ocTl4l'Iryrrr, ro lo46r,rpaJrrrcb (I{or{rrJrer{'t'br) r,r3 Tpex rurrr 6onee crcHrporpaMi\,r
o6eux aHea71 raI{I,IM o6paloru, qro6r,r naxrgoii cuorrrporpaN,rNrc AJrrr I-Io coii
croortsercrllotlaJlo IIo ripaiincii uLrpc Auo orrenrporpatrr\rbr crarr;1aprrroir BBeBAr,r,

clrrrrJ,Ie Ao r,r IrocJro F[onoj;i Tan, .rri)6Ll ccpcA]rrra r,rrrrepBaJra ltpct{elrr,I rre}rtAy
/{ByilI.rI arl'Ir,lrI DI{cnoBrrqrrrrrru crarr^all'r}roji 3ne:lltr,r coorBercrBoraJra cepeAll}r(}
oKCrroirur{rr}r Hoeoii.

I Tanrnrn o6paaor,r, Harrruarr c 17 rrrapra ira]Kl\yro c,rerirporpalrrlry Iloloii
I\iolliHo 6r,rlo npnBnBarr, r( o11uorl rrlr.r rrccrtoJrbr{r4Nr crrcr(Tporpalrrrarr craHAapr-
rloii 3BcaAr,r.

2. B cncri'r'pe 6r,r.uo tru6parro onoJre 20 xapanrepur,rx rorrcri, AJrrr r(oroprrrx
llollor{ ilpoI}oJU,IJIocI) conoc'laRiterrrre r,IrrrerrcrrBHocTeiil crrel{Tpa Ilosoii r'r cTarr-

,'laprnorli BBe3ArJ.

Pacrrpellereur're rrt6pnrrflInx rorreli r]iloJlb creltrpa tionaaarro na pr,rc. 13.

'llo.IIta Ni 3 n l'orlllocrrr ooorge'rc'rBouaJra cepeALIEo.:rrlHl,rr,r Hr., r,r 6r,rla ne.ura
ti ItaqccrBe IIy.x L-uyu ri'la. Ile;rn,ruur,r 1/fu rra6parrnr,rx rorrou uellpepbrnHoro
c.rrcr{Tpa rrprrro/{rrrcrr rr l'a6tr. 6.

iJ. 3a uecr, rlrrropBa.rr rra6.nroTqerrlrii lrTlarroct rro71o6parr, 21 rtouulcnr, oo-
cronrqnrf ulr olrroii uJrr,r /{Byx pcrucrllol'paurr llotoi,i r.r lr;t ollrroii urr,r 6o.ree

llerlrcrllol'pax{rI crarrAapruoii. I{axrTlrrir t{orlrrJronr JUrrr yl(o6orr}n 6r,rlr o6o-
i)lIaarerr lpelrcoHoi{ tr.'lrr,r Jlarlrrrottoii 6yxucli.i.

[{pnsuo, rIoI(aBriBarorr(r,re lJaBrrc].rrrocrt, lg ,1, o.r. 1g }, 71;rtr rrcrr,rpex rar{r,rx
ItoNlrIJIoItrol|, llpe/lcraB.rrcrrr; rra (xrr'. 13. Ilprrue4er.rnr,ro (Hoxrr.rrer{rbr) 0,e,
2( r'r o o'rnoclTcfl n 18, 21., 28,37 rrapra coorucrcrucrlrro.

4. Ecrr,r B ltal{orr-Jrlr6o rtonnlerrre u\{eJrocb qrre (rr.nn 6o;ree) npuur,rx lg 1,
J(JrrI crau^aptuoii ilucts/(r,r, rtar{ rtarpr{Nrop A.rrrr cJryrrileB r r,r 7" ua cplrr. t3,,ro
()Ilx ycpe/u{fl.Trr{cb.

Ia.rree /(JIl rta;,ril\olo rto]\llJrerrra 6r,tllr rro.rryrrorrr,r pa:lrrocrl,l lg,1* --lg 1",

20'i
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Itoropbre Barerr 6r,r"rrr,r sce
rropMr.rpoBar{br rartr,rr\r o6pa-
Borr, qro6br iltn rovHn J\& l)
(1" 4BGt A) ara patsrrocrr,
paBHflJracb HyJrro.

Tanu,u o6paaorr 6r,r.ua
rlpoBeAeHa rrpr{BrrsHa pac-
rrpeAeJrelrr4fl EHeprl.I,r R lre-
flpepr,rBlrorlr cnenrpe Honoii
sBesAbr r{ coorBeTcTByroqe-
lry paclrpeAeJreHr,rrc B crrc]rT_
pe crar{AaprHoi,i area4rr (
Aql . floryuerrrr,rc peByJrb-
Tarr,r flpr{rrcAeHr,] i} ta6n. 6.
3gecr, r 1-,rr r,r 2-rr c.ror6-
qax yltaaar.rr,r nollelta rra6-
pailIILIX TOIICtt l.t COOTBeTOT-

Byrcqfle url Buaarelrr{tr, B
3-rr cro.n6qe rrprrr]cAerrr,r
Brralrerrr{fl lg E Rln E Aql
(cu. uynxt 5 uacrotr4ero
naparpa{a). B 4-u crol6rlc
IIpr4BeAe]ra rroplr]rpou &rrrIfl fr
floilpaBna 3a lreliltsBeSArrOC

florJrorqelrr{e lg ar.. B uoc-
JICrAyroulnx 4norirrr,ix ctor6-
Itrax I(JIA I{a}I{AOf O lioiufiileri,
ra, 6ynnelrur,rii r,ru4enc rro-
TOpOf O I,t COoTBeTCTByroqarr

4ara na6.nro4eHuii ynaBanr,r
cBepxy, B flepBr,lX KOJIOTT_

Hax ilplf Bel(errr,r rroprt]]r]lo.-
BalrHLIc BIIaaIoIII{rI A -: lg 1x -1g I r. /{"ul rouert

(Drr. 13. l3anreclnrocrr, Jg 12,

or Ig], 4"rrn ttcltTl](,.\ *ornr,,,*rou
crrenrpoB Il osor,l r ctal4apruori

sBesArn

B HalHlloM I{olrnJrel{ce crrJrortrrrafl Hllrl-
Darr - HcrpepLrBHLtii crIeHTp ]IoBoii
3Be3,trbI, IlyHI{TIpHaq il IlrrplrxoBaE_
rreIlpcpr,lBHr.rii cncHTI) crarj/Iaprlroft
BBeBIH. IIo ocil a6cr(rrcc orJtoll{olrLl
sHaqerrls lg),. Iltrrbprr ga FJaMHe-
EoMcpa rr36paHHbrx roqerr. IIa ocrr
oIALIIIaT o]lHo IIeJrerJr{e cooTtscTCTRyeT
0,1 B BeJr.rrtlHe ror.aplqlrra. I{pxBHe
npouSBOJbIJO ONleUleIIrrI Bllorb octl

oll/lI rraT

Lg.r 2t20lttBfit| t4 t2ll /0 I aIE

2/20/3tB/7/0 /4 /2 // /0 o B J Z/
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N 13-15 paarrr.Iqbr r{e rrpr,moArrrcrr, ran lian lrrlrepBaJr AJrr,rH BoJrH,

coorBercrByrorquii arr{r{ 'roqHar\r, flpr,rxoAr.rrcfl rra o6.nacrr, X?t 3745 -3821,
rAe rreupeprrsJrHi,i cner{rp y Houoii BBeBAT{ rrelr,au 6r,rno ua4exHo rrpoBecrr,r

r{B-Ba rroJrHoro nepertpr,rrr.rrr BoAopoAnbrx "urrr,rrrii.
5.,{nA xar116poerur clenrpa sBe3Abr ( Aql uyrerr rrplrr]flBnr{ n crarrAapr-

HOI{y r.rcTorrHr{r(y cBera 6rrlru ucuoJlbsooarrbr cireAylon{ne AaH}rr,re.

rlo uaueii npocr,6e A-p A. Illanoux rro6e:tHo rrpeAocranlrJr r{alr KplrByro
pacflpeAeJreur{fl aHeprr{}r B crrexrpe ( Aql rro orHorreHrrro u coorBerc'luyrorqeii
xpnnorYr B crrexrpe a6co;rrorno rrepuoro reJra c 7' :20 000". Srrr Aarrrrbre rrpeA-

cratsJrerrbr ua Sr,rr. 14. 3Aecr, no
ocr,I opAI,IHaT orJIoE{eHa BeJII,Iqrr-

na lg (E Aql)-lg R) (20 000")+C.

t (a)
ug 

r" o,rooi
q5

I
D=0,40 t

-I r__._J

(J
+

s L,usss

o'

t/l

-qi
Z,ZZ,LZ6Z,B

fo00 o 60ge
A,A

$lut.'L4. Cpanrreulte pacfl peAeJrenrlrl afl eprrlrr
n crreltrpax crangaprrroii l]Be3Abr ( Aql tt

a6co.rrrorrro qepgoro reJla rlprl f : 20 000'
flo AaTIIITINI f{. Illa.rtouxta

(Dnr. 15. Pacupe4elcrrue Dlleprulr
, cfler(rpc cranTlaptnoii anea;lnr (Aql
g a6corrorrrr,rx eArrrr[qax [o AaIIITTJM

O. A. llerbnunosa

To.rnu a1 b, c rr r. A. oruocrlTcf I{ NIanctrxlyr{arl rr}ITeHcllBuocreii

B clleHrpe 6 Aql i\Ielr(Ay Ro[opo/(HbINIII 'rI]IHIIfti\rrI I{" u Hr, }I, r He

u T' A., a tryllltrl4p rloltaSblRaer' Iialt llreH'I'TIacL 6sr r'rnrencrtBllocrb Herlpe-

pr,rBrroro cne1rpa y BBeBArI ( Aql, ccJlu 6],I RoAopoAHbIe JII{H}II'I orcyrcrBo-
B A,III4 .

Cna.ron D uo onpe4eJrenrrro f[. Illaronma pai]e]I 0,535. Sror rpar[nlt 6Lr.lI

rrocrpoelr ,{. IIIalouxrel{ nyrer{ cpaBrreHIIa ( Aqt c a6conrorso alePHLINI reJIoNI

(T : 20 000") uepea crallAaprlryrc 3Be3/{y 10 Lac.

flo alranorlrqgoii rpocb6e O. A. Me,nr,i.runon rrplrcJlaJI B traure pacfloprl]r(e-

HUe [oilyalellrJble l{x,r pcay"161nru, [pr.Itsfl3ItI{ pacnpeAeJleHu.fl Alrepl]l'Ir'I B cIIeH-

rpe ( Aql K pacIpeAeJIeIII{rc eIIepII{u B cIIeHrpe ciaIIAaprIIoir eneagrr (u 4an-
HoM cJryqac o Cep) , a 3arerr qepea c Lyr rr Conurle It a6corlorlrbrl\{ ocBelr{eu-

HOCTfrr BIle arl\Ioc(hepr,r llertnrt.
Ipatluuecxn pacnpolleJrer{tre grreprr,Il{ B crlertrpe ( AqI B a6collorulrx eAII-

urariax, 1ro;ryce1lloe O. A. Menl1ruItoI]LIM, ilpeAcTaBJIeIIo Ha $ur'. 15. flo ocu

opguriar orrrolnoHrrr Boillrrrrrrlrr,r Ig E (1.)i lg -80 (5500 A), r4e E0 (5500 A) ectr
ocBerrl,eHgoctr, ot e Aql uue seMHoir ar[Ioc(Fepbr, pacctllrTaHHafl I{a eAI{HuqHLIii

212

Z,OJ,O

I
t:
t,
!

r
I

I

I

I

I

I

I

I

I

i

b

D. O,JJf



rrHrepBaJr Airr{H rroirrr A}, : I A u panuan ,-- 10-10 gpelcnzcen. Craqor D glx
( Aql cor"'raclro O. A. Me.ir6rluroBy, patcrr 0,46.

!,.nn cpaurrerrrrfl l(arrlrbrx o pacnllelleJreHr{r{ BHepruIrI B cnenTpe 6 Aql, no-
Jryarerrrrbrx f{. Illarouxenr u O. A. Menr,nl,rnoBr,rr{, 6r,uo' cgenauo cJle[yrcrrlee.
I'Icxo4x rrB nprrBoit ua $ur. 14, 6wtto Har-lAelro c yqeror\r'B)\ (20 000"; ornocr-
reJrbr{oe pacrpeAeJreHrre a}reprrdu 1g E (1,) r cnenrpe E Aql c rBoI,rBBoJIbI{bIM

HyJrrr-rryHnronr. Hpr,lran na $r.u'. 75 6w;rra rrocrpoer{a B Irrr(aJIe. flocle aroro
o6e npr,rur,re ABr,rrrtcnlrcNr BAoJrb oclr opAr{Har 6r,rru cx{etqeHbr Ao HaI,uIyrIIIrero

coBrraAerurrl n o6;racru Lllu ot 1,98 lo 2,57 (cm. {ur. 16). HaHnou fiprlBblx

-0,J

2.J 2.7 Z.t 2.0 l! 18 lr r/, lu

Otlr. 16. Pacnpc4creune srreprr'rrr n rrcflpcpr,rBnor,r cflcr{rpe crarr4aprnoii BBe3I\r,r

l.A,gl no [arr]rrirr .{. Illa.rorrxra (cnerlr,re xpyrxntr) lr O. A. I\{enruuxosa
(r:eltrucxpyxrxu), irpriBel{orrur,r}r ]r cAr{rroMy rryirr,-[ynnry

r eror\r yqacrnc onaaaJrcfl trpaHTurrecnu oAlrHaRoor,ru, O4uamo. B o6JIacrr{
6anr,ueponcr{oro rrpeAena ir Arrrr 1l?r>2,75 (f < 3646 A) pacxoxrAeHr{e Hpr{-
Bbrx oltaaaJrocL IIoBoJILHo Buarrr.rreJrbrrblr.r, B .racruocru, pa3ruque B BeJIr{-
qrrHax D cocrasilrrer 0,075. ,{.ira uac cytrIecuer{Hurr,r 6rr,no, o4rraxo, io o6crog-
TeJrbcrBo, arro Ba 6a.rrr,lreponcnnrr rrpe[eJrorr o6e Kl]rrBbre r{Ayr trpaHrrdqecHu
rrapaJrJrerrbr-ro Apyf Apyry, T. e. pac[peAeJrerrrre 3r{epr?rr4 cooTBeTcTBveT rrprr-
rIepHo o,4rroir ir toii )r{e rer{[eparypc. Paarurqa rrar{JroHor] r{ptr{r}rJX AJrfl Bcet'o
yrlacrlta cneltrpa c ?" { 362+6 A rre rpeRbrirratra 0,020 n lgZ (1,), uoarouy
AJITI iranolra pacnpo4e.rlerrr{fl ar{eprr,rr{ B crrenrpe E Aql aa 6anurepoucnr4M cnatr-.
nou (u B o6ilac1lr crraarna) 6urno Berrro ilpocroe cpegnce lra AByx npr,rBErx,
orrrerrer{Hoe ua t[rrr. 16 rurplrxonoii .nuurrei,i

6. 3T a cpeAlrrrri ripr.rRarr 6r,r,na noprnrpoBarra r&nr{r\r o5paaolr, qro AJrrr roqfirr
J\Iil 3 (f 4861 A) r,ltej)r'u,r , l)accrnrralrnafl na lA, npr.llura pannoii ciirrllrqe
QS E :0) (crr. ta6.n. 6, crol6eq l3). l{rrr mam4oil Aarbr B ra6n. 6 rro Br.raqe-

nulrr A : lg 1N -lg 16 rryrexr nprr6an;neHlrfl cJraraerfbrx Ig E6 (aanoil pac-
npeAeJrelrurfi Drreplr{rr B crcnrpe ( Aq], cron6eq 3) n lg a^ (uonpanxa Ba r\rexr-
BueBArroe [olJrorqeHrrc, c'ron6eq 4) 6un:lt rJr,rsl{cJle}rbr Berrurll4Hr,r lgE*, irop-
N{rrpoBarrrrbre nafi 06brarno. 3ur 3rraqeHr{fl Ig.B* uplroQ[eHrJ A,ntr naxAoll Aar:rr
B rrpaBBrx r{oriorrr(ax ;lnoiinux cron6qon s ra6r. 6.
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7. 14s npr,rtsoAr{rvrbrx s ra6.rr.
cpeAHr{x pacnpeAeJreuufr. A, B
rqunr o6paaou:
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R 26.tll 27.tIL
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20 /! /0 /7 /0 /4 /2 // /0

1,1" z,s z,z zp zrt zlt zp zl 2,1 ZO

Onr, 17. tr4al,Ierreuue co BperlrorreM pacrtpeAe.rreirprE
oueprrlu B crrexTpe I-Iosolt 3BcBAri rrocJre N,raftct{MyMa

6necna

I{aE(IIafi ftpuBafl -cpenggg Ba Hecr{orrbno cocel{Hrrx cyror{.
I{pIIBr,re HopilrlrpoBarrhr Tar{, qTo lg E1 :0 IrfiTotrHr.I Nb 3
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6 pacupe4e.uenrrrlr 6lrro o6paaoBarro Bocerrb
. ., ctpy[[r{poBaHHr,rx rro RpeMeHr.r cJreAyro_

22. t tI il 5.rv
D i3.IV I5.IV
fii 20.1v 26.I\/
3 17 .\r

3ur ycpegneHrrr,re HprrBr,re

3Ereptr{l.r B HeupepLIB}roM crreltT_
pe IJonorl BBeBAbr rrpnBeAeHrr
rpadrr.r.recnr,r ua {ur. lT.

tr4a Snr. 17 nuAruo, .rro B

rrepByro rroJroBrrHy repl,IoAa
ua6;rrol4enr,rrli nptraan pactrpe-
AeJrerrr.lfl slreprr{r{ B cIIeKTpe
Hosofi NrelrrrJracb Becb[,ra He-
BHatrr.rrerr,Ho. Oguano Bo BTo-
pyrc rroJroBrrHy uepnoga na6-
;rro4errufi none6anr.rn ycwrw-
lr.rcb. B naxol:i rrepe BAecr,
cltaar,rBarorcq orurl6rtr,t Haxoxt-
AeHrra e'roi,i rtpuooit, rpyAHo
cnaBarr,. Cte4yer Bal,rerr.rrb,
qro na6nro4enr,rs Houoii vr

craHAaprHofi aeeagrr Bo BTo-
porl uo;ronuHe [epr,ro/Ia B arr-
pere crarn 6o;nee 6;raroupu-
flTI{bIMI,I, aIetrI B I\,IapTe, TaH
rtart o6e aBe3Ar,r HaxoAr.rJrr{cb
SHaqr,ITeJrrrrro BrJrrre rraA rop[-
BoHToi\{. flo-nu4r,ruolry, ocHoB-
Hyro qacrb lrauesenur,l npuooft
pacnpeAeJreuun lg -E- e aupe-
JIE CJIEAYET TIPI,IsHATI] PEAJIb-
rrorl.

I-Ia;rr,rque lipr,rBbrx orHocrr-
roJrbHof o pa crrpe[eJ]eHr,rfl Srrep -

lrrr.r B crrexrpe Hosofi uoa-
BO.]IflCT ]1O 3I(BIIBAJIEHTII6IM

u rI ll r,rrraM aMI,IC cr.IOHHr,rX rlr l.Ilrfr
tsbrrruIcJrr{Tr, 6anr,nre p o ocn trii
4expeueu'r. 3ru Bbrrrr{cJIeHr{fl

5r,rnn nr,ruoJrHeusr rro AaHrrr;IM
'ra6rr . 3 r.r 6 r.r upeltrcraBrrerrrr
r ra6r. 7. 3gecr, B rpex
o'r'o.n6qax gna nanrpofr BoAo-

9 B 7 I t ttJ Z

4,J0,t Z/
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1rolnoi.i :lt4Tluu ilpxBoAarcfl rrocJreAoBareJrbr.ro, Vl;/x, tseillrql,tHbl lg E',,,

xapaKTepI{SyIOU1I4e OT1{OcIITeJIbHyIO }tHT(H(,1,IBHO(lTL HcIIpep6lBHOI'O cIIeH-

rl)a Houoi..r BBe3Ar,r B Airr{He BoJrHbr /\aunoit JI1,JIIIII4 Iro orHoureur{Io
n l,:4BGt A (uln I{p rrprlHrro, r{an o6st.IHo, tg E:0) u lJi-ilorlHafl
cFrcplr,rfl, rr:]"r1)i!raeMafl r gauuoii JllrHr4r,r, B o'rrrocr{TCJrLHbtx eII,IHr{rax. B upa-
uori rro.nosune 'ra6"u. 7 rrplrneJlcHbr potyJrrT&'lbr Bblqr,rc.rreultfl 6alsivrepoBcltoro

i(enpeMeHTa. 3/{eor, cJrc[yer c4eJra'rrr ]rocltorlrrrto aarvte.tagr,lti.

OrHoruenr,rs I{p/FJ5 u3-ea 6olbllux otul.r6on n VIi7,, IltI3Ba}IIrb]x llepeAepxi-
rioi,i nepxneir qacrn fiolrrypa I{B, r'rMer{)r HeBbrconyro TorrHocTb. w1, JrraHmu
I{s, BOBMO?nHO, I,ICHa)I{eHa Il.IiI'IfirlfleNt npaHTurIeCItU CnranatOttler,icn C ueii
JruHutr N III l, 4097 A, a VVt. rrr4rrtrrr{ Il.-uiu,rnul{cr{ rII4HI4II FIe I 3BB9 A.
3'ro ne o6xoAr{Mo yql4Tr,iBar6 upr{ a}raJrr43o roJryqenHoro AeItpeMeI-ITa I,I cpaB-
H0rII4ClM et'O C TeOpel'UqecI{I41\{.

Bo nropofr qacrr.{ pa6otr,r r.rBJroirxcHlrr,re Br,rme peayJrbrarll o6pa6outlr uate-
llrrraJra 4.rr Flonoft lepHyreca 1960 r. 6ylyr r{crroJrbsotsaHr,r AJr.fl r4syareHr4rr

Nlexalrr4BMa BoBHr,IHlroBeHLLfl oMr4ccr{or{rrbrx rroJroc r,r rIByrrenl{l c[r,rar,ruccHnx

xapar{Tepr,rcrun Hosoii BBeBAr,r u ee o6ono.rfin.
Auropr,r Br,rpaE{aror rny6oryro frpLIBrrareJlLHocrb tr{-py f,{. illalonx(y I{

rrpo{.0. A. Merr.Hr{no]ly aa coo6uleru{e uo.rryrreHrrrJx r{NIII AaHHLIX o pacrrpe-

J(eJrerrrlr'r alreprrlr4 B crlenrpe E Aq1 .
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AITAAEMYIfl IIAYIT CCCP
l{ 3 R EC'UtrI }I }t p bl.nl cHotr{ ACTp OO tr{ 3 14 Lr

Tou XXVI, 196i
EC I{ O,I OE C I] I) B A TO P 14 It
T.

TPEXUB ETHbIE OOTOa JIEHTPI4TI ECHm E HABJTIOAEH.I4 TT

H0BOIZ TEPHyJTECA 1960 rO[A
il. aO. llgzu,ih,ttoo

flo.ny.1elt61 rpexqrlerrrr,lo rporoaneHrpr,r.recnlre rra6rropel.rras Horoir lepHyricca 1960 r. s,

lrtlrepBarre J.D.2437003- 164. flo na6rro4eunsu 16 BBeBA B cnorrJrerrr{fi flnex4r,r r4 BBeBABT

/.[ac'ra Opna [poLI3RoI{eHa pcAyl{I{r4rr r{ cracre}re t] , B, I/. flpraao4arcr Hpr.rBbre r,rarreuelr}rfl
anca4rroii BoJr1llssr,, I/ rr uonanare.uert qrera .B -1/ n tl - B Hosoli.

THREI!-CO LOI]R P I'IOTO]1 I-ECTRIC OBSERVATIONS O F NO\TA HIiRCT]LIS 1960,
by P . lr . Chugainou.-'Ihrec-colour ph otoelectric observations of N Her 1960 were obtainod
dut'ing the interval J . D.2437003 - 164. The reducfion to the I/BZ system is made usilg
observations of 16 stars in the Pleiades, and also (Aql. Ir, B-V and ll -- B curves for
tlic nova are givctr.

C uouorqrro {otouerpa, ycrarroBJrerrHoro Ha 20-canrnuerpoBo}r pedrnerr-
fope, npoBoArrJrr4cr, SorocreKrpuqecxrre Ha6rrroAeHrlfl Hosoit Iepliy.neca
1960 r. B crrcreue, 6tr.rarofi H cr,rcreMe U, B,V. B naqec'r'ne flprler{Hr,rxa r{BJry-
qerrr{rr rprr^,rerrflrrcn {oroynrno}r{r4reilb E1\4I 9502 B u Sunrrpr,r: GGl1 (rxen-
trrfi), CC5 (crnnii) u llG2 (ynrrpa{uoreroaufi). C)otoron, uoannnarorqlrii
u Soroyn'urox{rlTeJle, yoI,IJII,IIIaJIcfl ycl4JrrrreJret,r lrocroflHuoto roHa r{ pernct.pr.r-
poBaJrcfr rra Il{rrry[\ear lroTer{r{troMeTpe.

3reaqnaa tscJltrrrrldrla Hosofi B ?r{eJrrr,Ix Jlyqax /n?r- rr ABa rror{aaareJrfl r{Bera,
cr{He-}KeJITLIft C"o, r4 crrHe-dl[oreroBufi Cg61 coorBercrByroqrre ]ronaBareJrfltr,.
B-V w a-8, olpeAeJr-trJrr{cb rro oruorxeur{ro H BBe:rAe cpaBueHrrfl BD -]- 13'
3826. IlpoucxoArlBrlee ilo Mepe ocila6eBannx 6.necr,la Hosorl yNrerrbrrreHr4e or-
6poca carlolucqa HolrleHcr.IpoBaJrocrr yBeJrl{rreHr4er\{ BxoArrr,Ix cotrpornBJIeHrrr:i
ycI,rJrI,ITeJrtI, ItoroprJe rrocpeAcrBor\{ cneqrraJlbr.rblx I{Btrepeulri.t 6burra rtaJru6]ro-
BAHI,I. flEpert:rro.reHlle I,IIiercT{I{xc'I R )I0I{JI!ITeJI0 IxecTlI BxoAIIIJx coTpoTI,IB.
Jrenr{i.i rroaBoJrfrer cpaBHr,rBarr, ToI{u, paBJrr,ralarcrquecfl n 50 pae, c omlr6noii.
He llpeRbllrlamrqeil 2%. Taxrau o6paeou, [rr(aJra BBeBI{Hbrx BeJrr{arr.r}r 6];rira

)ICTAIIOBJI EI{A IIES ABI,ICIII,IO .

Itourponr, ilocrorrrrcrna BBeBAT;r cpaBr{errr{fl BD + 13'382G ocyqocrBrrrrJr-
crr cpaBrreHrreM ee co Brre3Aoii BD + 13'3813. Onaaanoct, arro paBHocrL rrx
SBeBAFIrix BeJIrrqlIH r{ lroHaBaTeilert r{BeTa rrocrofr}Irra B rrpeAeJlax oljlr6oIi
I,rBr\[epeHL{I,i, rrro yxaaDrRaer Ha rrocroflHcrBo o6eux BBeBA.

Int, I4ccJrcI{oBaHr4fl IIBeroBori crlcrelrbr ]r [II{aJr6r Br]eBA}I[rx r]cJrmrrrrrT.

Ha6rIoAaJrI,Icb t6 BBo:]A B cnorrJrer{r.rr4 flnen4u. I4x eneagrlr,re BeJrurrunbr rJl

rror{asareJrr,r rrBera B ctrcreMe u , R,v oilpel{eJrellr,r f]xoncouotr n Nlopranou [1].
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C;lanncnue paauoc'reft 3Be3Ar.r6rx reJrr4rrr{H ATl u noxata.releii qnera A (ll-.. lt1 ,
A (y -B) uo AaHHrIM It] n uot5,rleHH],rx rr3 rraurrx na6rrcAeulrr,-r pa:rnocteii
.A,tnrrr, LC 

"r, AC",p ganO CJTeII)/rOrqr.re COOTHOTTIeHT{fl :

AI/ ...- I,00 Anzrri

A (B - V1 - 1,01 L,C 
",,;L (U - B) : 1,06 ACco.

IIpu uaxontAerrrrr,r paauoc'r'cii rrona3ar0jreii unera LC"r, )rqur-brnaJracr,
3aBr.lcrlMocrb rpo3paquocrr.r a.ruoc{epu or r{Bera 3neagbr, T. e. BeJrprrrr,rHa

y : daldC. Brrno upr.rr-rflro 3r{aqeHue y",u : 
- 0,05. ,I["rrr cr.rnc-{TrorreroBr,rx

tuoHa3areJlefr qneTa, KaH rrSBecTuo, Tco - 0,00.
Sneaguaa BeJII{rrr4Ha r.{ fionaBareJrr{ r[Bera BBeBAT,I cpaB]reHlrfl IID.- 13"3826

rB cr{crcMe U, B,V 6rr.rrn oupegeJre}rbr cpaBHegr{eM ee co 3Bcl:}Aor,l ,I[ac.r.a Op.na,
fluJrrrroueiicn {roToue'rpr4rre(Hlrr,r craHAapror{. Pegynqun Hartr}rx Ha6rroAeHr,rri
.n atoir cr{creMe I(aJIa cJre.rlyro[[rre 3Haaienufl: y :7^'lB, B -Ii: -] 0:29,
U -B: + 0:2r.

Ilafrgeunrle B pe3yJrI-1'are cpaBrreHr{rl Hoeoi.r r,r I3I) + t3'3826 pa3rroc.rrl
.Lm^r, LC"rn, LC"q,6r,r,nlr ga ocHoBc norytysuHrx cooruoureHr,ri.i nepec{nr&HrJ
.o IJaar{ocrr4 LI/, L(B -V) u L(U -B), }r aareM 6r,rnra onpe;IeJrerbr 3BoBA-

.r{afl BeJJr4rrr4ua V fi noxa3areJrr4 [sora .B -Y u U - B Hosofr. IJocnotrxy
rroilpaBxr{ n AC.}H onailairr,rcb ne6onr,munrrr (ne 6ouee 0-005) , r:o 6srno pc-
lueHo I[x He yqnTbIBaTL.

l1ony.lsHut li ua6rngaT'ensnmi.i uarepr,IaJr coAepx{nrcr{ B ra6Jrulle, n no,ropor,i

.uarrLI M0MeHTLI Ha6rml{enr.ri,r s IOrrlragcnlrx AHfix, 3BeBAHafl BeJrr4r]r,rHa HoBoia
l'- n uoHaaareJrr{ l[Be1'a B-V y [i -8. [tpr.lnue ].rar\{eue}rr4rr V, B-V u

't: - ll npr4BeAeHr,r na (irrype.

"1,-,lu- B

003,613
1r,569

5,588
6,610
7,606
8, 558

1 0,573
11,591
I 3,506
I 5,590
i 9,576
20,556
21,549
22,573
23,5t2
24,522
26, 576

29,548

m
5 ,05
5,24
5 ,39
5,54
D,tl/
5,72
5 ,89
6,02
6,20
6,35
6,62
6, 76

6,83
6, 89

6,95
6, 98

7,00
7 ,30

??1

+0,19
-L(t )"1

+0,'18

+0,1s
+0,15
+0,15

+0,13
+0,11
+0,11
+0,12
+0,1i
l-0 ,09

m

-0, 93

-0, 67

--0. 66

-0.63
-0,59
-0,55

030,t19t,
31 ,533
37,565
38,516
39,541t
40,522
44,OOl
47 ,531
50,54tt
5l,524
52,476
60 , 

z156

63,500
107,387
709,4tt4
113,t193
130, 320

t64,370

t2s
7 ,55
7 ,85
7,90
7 ,92
7,93
I,14
8,20
8,28
8,33
8,33
8,61
8,61
I ,51
9,53
9,60
9, Bg

l'0,58

m

+0,07
*0,02r
1-0,02
+0,01
+0,02

-0,01
-0 .09

-0,05
-0,06
-0,10
-0, 07

-0,13
-0,1t)
-0,2/t_n ,,)

-o,2t
-0,25

-tito_l),71t

-0,75
-0,73
-0, 68

--0, 69

-'0 ' 
65

-0,72
-0,65
-0, 64

-0,6/+

-0,63
-o 'ttl
-0,5t
-0,50
-0,t3

-0, 63

-0, 63

-0,.64--0, 66

-0, 63

-0 , 6/r
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qz0
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- qeo
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rt,

-0, aa
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24J 7000 24370t0 z4J 7/00 21tJ7/,10 7D

Iiprtnr,rc lr3Mcr{crrrrfl Bner-U{rroi:r tsernrrr4rlrrr 7 lr noxaaareJrer:i l{Bora B - Y
t U*B llonoii l'cpxl,Lrlca 196() r'.

I'lar.r6onee roJrgrle AaHlIbIe [oryr1s116, Jtirfl r.{HrcpBaJla J. D. 22137003-
063. B aronr npoMelr{yrr{e Bpc}Menr{ 6necrt Honoi.r ylreurnraJrcrr ]\oRoJrLrro
'rIJraBEo 3a L{cxrrroqeHuelr oAHor,i BaIIepF{Hrr B6rr,rsu J. D. 2437026.

O6parqaer sa ce6a Rr{r{NraFrr{e rrouororruoe yilreubrle}rr4e rronaBareJrrr r{Be-

Ia B-V.
Cnegyer ranx{e orMerrrrr,, arro cofiocraBJrerrr{e norr6r{Har{r4r4 r{Bero]l Hosoi,i

B-V vt U-B c querar\rr{ Hoprvr&JrbHr,rx BBeBA (naupnuep, c [or\rox{},rc AByx-
IlBerHofi ArrarpaMMr,r) ynaarrnaer Ha 6orbmoii r,rB6brron ee 14BJIvlleHufl B y161p4-
.$r.roretouoli o6nacrr,r c[enTpa. O4narro raI{oe colocraBJrenr{c Becr,Ma Heorlpc-
.J{eJreHr.ro, noHa rre yqTerro BJrrlflrrr{e Drrr{ccrlorrr{brx rroJloc B cilenTpe Honoii
IIa ee r{Ber. Mbr HaAeet{cfl rrpoBecr}r raHoi,i yqeT B cJreAyror.qcii pa6ore.
15 71era6px 1960 r.

JIU'rcparypa
I. II.L. Johnson, W.\,V. 14organ. Ap.J., 117,313, 1953.
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I{ 3 B E CL'IdfT H P 6I M C I{ O fi A C T P O O 11 3 14 !I E C IT O 
'T 

O E C E P B A T O P IJ.I,I

Tou XXVI, 1961 r.

@oToaJrEHTptrrrrECr(I4E HAEJTTOAEHIIfl HOtsOft tEpriyJIECA
1960 roAA R HPACHOIZ I{ I4H(DpArtpACHOrZ OEJTACT.flX CnBRTPA

B. B. flpono(h,eaa,, T. C. Eea,anwna

flo;ryuertl,r ItpItBBre 6,nt,cxa Honoft lepxy.rreca 1960 r. B crarrAaprlrofi $otouerplr.rc-.
ofioi,l crrcretlvre r,rnrfpaHpacnrrx BBeaArrbrx BeJrrlqrrrr I{pora (},.6 :8200 A1 c ttrnonrpor*r'
cl,r,p :9400 A, a ranlne c uecRoJrrrrr4Mr.r uurep![epenrlrorrrrrr*, ([u;rsrpaur,r, r{MeroqriMr.r
IraxcuMyMr,r rrponycxaurrs B Arrr.rrrax notn 66'l[], 7020, 8060, 9540, 11250 A rn roryr.rr-
puurr 90, 120, 1i10, 200, 540 A cootre,rcrrenno. Orueqerr BctrJrecx ,rBfl)rnenflff rra r(pr{Brnx:
6;recra cIEO:8200 A, !rIa@:9400 A B MoMerrr J. D,2437024, a r:axxe Houe6aRus
6;rccna srrcs4tr n rrntcp(pepcrrqliorrrrr,rx lfrur,rpax 01,??r : 8060, 9540 u 11250 A u uoprno4,
l. D. 2r+37020--024.

PI-IOTOIII,ECJTRIC OBSERVATIONS OF NOVA HEIICLII,IS I960 IN TIIE IIED AND,
INFRAItItD IIIIGIONS Ol! THE SPECRLIM, I:yV. V. ProkofEeaa and 7. S. Beluakina.-
l.ight cutves fol N I-Ier 1960 are obtained in the Kron standard photornetric systcm of.
irrfi'ared rnagnitudcs(1,.1: 82C0 A), rvith a frltcr Icr: 0400 A and also with scveral
inter{ercrtccr filtol's rvhich ltave rnaxirnurn pass-bands 6610, 7020, 8060, 9540, 11250 A,
aud half-s,idttrs 90, 120, 180, 2C0, 540 A correspondingly.

A irurst ol tlrc light curves forl,.1 : 8200 A and l,g1 : 9400 A at J. D. 2417024
is nobed, alt] also light variations lor the inierference filt,ers with Im:8060 A, gS4O A
and 11250 A cluling the period J. D. 2437020-024.

3a4aueii: Iracrorrxleii pa6orbr rrBJrrrercfl rrByqssrru oco6eHuocrciir uanyue-
ullfl l{oBor'i r ruir}panpacHor,:t o6lacrn clenrpa. flpu uo46ope $r.urbrpoB
o6paqaflocb BI{IMarll{c Ha rroJlyrlerrl{e Iarrrrbrx o6 r'rany.lsHuu I-IoBoii B ]refio-
Topr,rx xapaHTepHhrx cfieHTpaflbrrbrx o6Jtacrrrx. AJrtr aToro rrapflAy c rlllrpoHo-
lloJIOCIIbrtIrI dtn.rrr,rpanrn 6srnra nplrueHeHr,I rrl{eloulr.recg B rrametr pacloptr}fie-.
IrlIrI r,ruTcp$epeHqrloEHbre r[lrnr,tprr, rroBBoJrr{Brnr{e BDrAeJrlrTb crrenTpaJrbr]r,re
o6nactr.r, ts rioroprJx pacrroJrolxerrr,r Jrr.rEI{u I{ .t, Ile I, He II.

(Doroanertr:ptrrrrccmr{e Ha6rroAer.rlrrr HoBoii ts npac}rofi u nn{panpacHoi,i,
o6.nacrrrx crreKrpa BeJrr{cb u Hpmucnoii acrpoSr4Bprarecnof{ o6cepnaropur,t
AI{ CCCP c {4 uapta uo 23 nan 1960 r. n $oryce nyqe S0O-nrrJrrrr{rrerpoBoro
pe(irenropa (MTM-500) . Srlr na6nrogeHrf 6r,uru qacrbro pa6ornr ro Hor\rrrJrenc-

HoMy l,I3yrlellrdro IfoBoii lepxyreca, opraHrr3oBaHHoii B Kprrnrcroft aorpo-

Suauuecltoii o6cepnaropnu.
Ha6.urogenras 6:,,utyt [oryqeHbr c oxJra]HAaer{brr\,r yrJrenrrcJrorofi nucJropoA-

Ho-r{eiJr{eBbrr,r SoroyMHo}r{rrreJreM rr{[a BAI4-1 [11, ycrar{oBrrerrHr,rr{ R BBeBA-

Honr aJrer{rpo{oroMerpe runa A(DM-I. Ift.mauue yrrHo}ntrreun (1,0-1 ,l nc},
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.ocyqecTBJrrrnocb oT BIJconoRoJrbTrroro cTa6r,urI{3rrpoBalrrrof o 1]I,rrlpE ilrI{TeJIf

tsC-9, @ororon, ycr{Jreuurrft 6ara}rcHr,r1\[ ycr4Jlr4TeJrer\'r rrocroflr{rroro rona, pe-

f r{crptrpoB a Jrcf c floMoqbro u4rrryrqef o rorer{qr4or\,rerp a 3 11 II-09 . flo crosnuas
BperreHr4 ycr'rJrr{reJrfl cocraBJrflJra I cex. Ilnecrt sBe3Abr B Ita}HAo}I (bunlrpe

!rarII{cLIBaJIcfl u roqeHr{e 1 unrl.
Cuexrparr,uafl r{yBcrlr{TeJrr,Hocrl Sotouetpa B coqerarrrrr,r c rlpl{lrreHrrB-

lrrrlur{cfl r[ranr,tparr'ru, orHeceurrarr H rrcroalrrr{Ity c paBuor\{eprlr,Ii\l pacnpe4eJlc-

rurex{ arreprr4r{, Aarra ua $rar, 1. 3a 100% e\eu, rrpr{H{Ta orrrocr{TeJIE,rrafl alyts-

crBr{rcJrE,Hoctr Sotor'retpa 6ea {unr,rpoe nplr 1,,,* : 7300 A, .Iro coorllcr-
.cTByeT Mar{cr4MyMv crreHTpaJrb}rofi .ryscrRr.{reJr r,HocTlr yl{}ro,rfi r,lreJrrr.

Ctexn.snur,rrt Sn"ur,rp I{C-18 n $unrtp ua uap6rnta, AaIoilII{e npltttsre 7 rr 2,
.lrao6parxeru{rJe }r& pr{cyHne rryHnrr{por'r, fiprr]vreHrJrr{cF, }raM}I pauee [2i. Ha-
IroN{rrrtN{, uto {rrtnsrp }tC-tB 4aer a${eHrunnyro KpI{Byro s I.e:8200 A,
,6nlranyro x iipuaofi aHarorl,rquoro Sr,rlstpa, rpr{Nrerrer.ruolo ItpoHoM rrpl,r

rroJrlqgg1111 cucrerrbr, uplruntor,i Ba crarrAaprrryro AJrfl lrut!paxpacllblx BBeBA-

Irr,rx Be.rruqus [3]. 3S$eHrnnnarr AJrr{Ha BoJr}rbr 4,nx uap6ilrrolloro rlulr,rpa
paBlla lro : 9400 A. Paanoctr, orcr{eroB u {nrrtpe }tC-18 t,r ]{ap6ruroBor{
J{aer orcqer, enulrnailen'rnr,rr,i cr4crer{e c at!{iertmrenoii g.rruuoii nonrlu },^* :
=- 7700 A.

Xapanrepncrr{nrl lantrrpr}eper.rqrroHHrrx (rtursrpon rrpIrIreAerIbI s ra6[. 1.

Ta6.,rr.r{a I

e,i*"pul ',"'o I .^,0 l'- -l

3

4
5

6

6 610

7 020
8 060

I 540
tt 250

90

t2t)
i80

200
540

30

38

4/+

2(

55

6563 (Iid); 6560 iIe 1l; 6678 i{e I
7065 Fe lI f I{e I
7780 O I;8215 O I -i-,\ l; 82i16 IIe II

8204, (npoAer rrarueuoccitoii coplrr,r)

9341r Ile lI; 95216 (Ps); 9229 (Ire)

10L23,11626 IIe il;1081i0 Ite l;
10938 (Ps)

B 1-u crol6qe IIaHbr HoMepa drunr,rpos, coorBercrByrorqr.ro Horlrcpanr ua $r.rr.. 1,
no 2-u - AJrr{rIbI BoJrH [,rancr{Nry}ra flpolycxarrr{fl (f,r,) , ts 3-n - ur}Jryrrurprrrrl.r
uo.rloc rrpolycHaHlla (6]"), 's 4-rtr - xoa$Slrqueur;I rrpoflyc(a]rr{fl B r{ai{ctrr\{vrre
(p,r,) . 3tr,r Aar{rrbre rroJryqerrbl Ha ocrroBarrrru }rBNreperJnit nponycHanr.rl r[u;rr,-
"rpoB, BbrrroJrlreHur,rx ua {oroe.[exTpr{qecnoM cuenTpo{ororlerpe flrna c(D-4.
B 5-nr crol6qe ra6r. I rrepeqr{cfleurrr Jrrrntrrr H, He I, }Ie II, a rarr}Ke
nan6o.rree cI,IJIbHbIe JIr{HlIu }IgJryrreHr,rfl, Ha6ilroAaBuuect:t y Hoooi;r l1r,l u nona-
Aaloqr{e a o6lacrs coorBercrByroqeto Slrtsrpa.

Eouee IIarJIrIAIroe npeAcraBJrerlrre o clenTpaJrrrHrrx o6.uaorgx, uLrAeJIrlu-
rrrrlxcfl rrpl{]\{eHe}rHbllrra r}r,r.tr,tpaxrr,1, Aauo ua $lrr. l. SaurrpuxonaHHr,rMrr
lpfll\{oytoJIbIr}IItalr}1 flor(a3aHbr 3t\{l,tccr{oHI{bIe ,rIuHr{I{, na6;rro4auuuect r]

orrer{rpe Florofi (Depeu6 axolr [4 ] . Br,rcora npfl MoyroJrb]rr{noB rpouo pqr,roHaJr b-
Ha r{Hrerrcr{B}rocrr{ nuuur,i (runana cupana) , a [rr,rpr{Ha r{x - lroJryurr,rprrrre.
flyr'rurlrpnr,trlrr fipa]lloyloJrr,Hr.rr{axrr.r rrortariarlo rroJlo]xe]rue nr,tur,rr'.i He t rr He II
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(rnepx or ocn a6cr1rc.c) lr H I (nrr,ta or ocn a6cqr,rcc), noropr,rc ]roryr /{o-
crrlrarl BHaql4Terr,Hofi uHTeucuBHocrrr u cner{Tpe Hosofi.

Ha6rrogen,rs Honor)t o t[n"nsrpax 2, ?,,5 (c,lr. $r,rr. l) 6rr.rrrr naqarr,r c 14
rlapra 1960 r. Ocrarr,nr,re dllr;rr,rpr,r Iro rexHr,rarecnr{rr fipr,rquuarr 6r,ruu yc1a-
r{oBJlerlbl HecItoJIbIto 11o3}He. Fleflocraron npelreHr4 rre AaJr Boar\{o}Hrrocrlr uar,lru
II rlorroJrbsOna:rr, $lrnltpri, xopomo cr{eHrpr.rpoBaH}rLre na xapanrepH},re jrlr-
rrl'Ir,r clerrrpa Hosor,l. Ha6nrc4eurrn o {nnr,tp&x 7,2,3 ue,nlrcl, HaNrrr Ao 23 rras
{960 r,.. I{a6lrc4errutl B ocraJlbrrr,rx {r,rrr,rpax rrprrrrrJrocr, aanoHrrr,rrrr ]r cepc4t{rre.
anpcJltr I,IB-Ba BIraqlrreJlLI.roro ocna6ncnnn 3BeB/{r,I.

3nor;;1oli cpaRrreurrfl 6rua saara BBeBAa BD + 18"8826 (A3, tn,r,r: 7,,,.,0),
pacnoiloE{er'rrrafr rra paccrorrHUri 10' or HoBor:i. Ha6nm4eunrr stjctsAbr cpaR-.
IIeIlIdfl rrpoBoAr.rJrr,rcb ir.o,rrbrro n $lrrrrpax I t 2. .llocronncrso 6lecrta erorti
BnerrAbr ycranoRJreHo lI. tT). Llyrarinonulrr t5].

IIpn Ha6rrcAerrrlax Honoi.i rrbr crpeMr,rJrr,rcL rroJryrtrrrr, BoBrrornuo 6onee.
uonur,rrli r'rareprraJr, 4arre qcnoii lreroropoli noteplr rorrHocrr,r. l3nugy Droro,
IIa6[roAeIIufl I]eJIlIcE rI R llortrI, o6r,r.*ro IIe ]rcrroJrbaye]IrJe AJrr roalrrbrx aJrelt-
tpo(rotorre'rpr{arccr{1,!x pa6or. Hplreplrc,r,r rrprurol(Hocrr{ Aa}rrror.o Ha6[roAe-
Hr,ln 6r,rJro ycJlonr{e, qro,I\Ba orcqera B oAHoNr 1I TOrf Xre dtr,rrr,rpe rrtr)u c]l\rNre-
rplrvrioi,i rJarrucr,r na5;nrogenarr BReBAr,r orJrr{qaJlrlcb r.re 6onee .relr Ha 20 % .
OAlrano ranl{e lta6rtro;1er.ruf rrrJrrr n o6pa6o'rny roJrrrno B Torr cJryqac, ecJrr{ ile.
yAatsaJrocr, R ary Hoatb IIQJIyqlr'tb Apyrllx, 6olee HaAe]r{Hr,rx na6lroger.urfi.
Iloattll'ry [oJIyqeHHr,Irl ,uaTepr,Ian orler{Tr t{eoAHopoAeg uo cuoetli roqnoour.,
3ro rpe6onaJro or{eHrur roqHoclrr,r ua6nrolleur,rii 4;rn xarx4oii Horl,r, r{oroparr
t'r rrpor,r3r!o/\l,rJract, no r[tryrtTyaqlrtu 6necria r{ uBera SBesArJ cpanr.reulrR. or-
IfLrrlu\r, rrro u xollomrrc rroqr{ c ycroi.iulrnoii npospauHocrbro ortr r[rynryaqr,rrr,
rle npeRocxoAr,rJrl,r 0'',01, a lr rrJroxrre Aocrr,rtaflr.{ 0-,05.

Peayrr,T arsr rraS,rlroqerluft Honoir, RbrrroJrrreHrrr,re r {r,rnrrpax 7, 2, 3, :rpn.
ReAerrr,r rilra6;r. 2. ?ru na6nroger-rr,rn rro3BoJrr,rJrrr [oJryrrr,rrb: a) 6recx Houoii
l cran4apruoi,i crrcrerre 3BeaArrbrx BeJrrrarr{H Arrrr Ir0 : 8200 A (riz*r,,.),
6) paaur,rqy 6nccna Honor,i r,r aBeBAr,r cpaBHerrr{rr B o6racrrr for* : 91100 A
( Anzr,,nn) lr n) paar.rr,rrly 6recna If onoit u o6racrr.r Ho r,r enea4r,r cpanHeur,rrr B

o6racrn Iu,t, : 8200 A (Arur) . floctegnee l,l;r ubrnyl{4entr 6rrnr,r AeJrarE,,.
Tan riar{ n $llnr,r'pc 3 (o6nacrr, IIo) aucaTla cpaBuer{r,rfl 6r,rna cunrortolr cna6a.
]l l-,ir c'r'o;r6qo 'la6;rr'rrlu AJrl Halnl(or;"r r.roqtr ilpl.rBotrU,rrcfr cpegnuft l'rorireuT ua6-
JlloAerrlrfl, B];rllalxcrrrrbriir n ronlrnnclir4x IIHflx. 3areu AJr.E nalr{Aoro SLUILTpa
rrprrBoltrrrrca rrocJrel(oRareJrrrlro cpeAr{ee BHaqeHue 6.necxa BBeBAbr, cpeA}r.rrrr

ItBallparr.rurrar ourrr6na oupci{eJrcr{rrrr aror.o Buaqeur,rfl u arnclo Ha6[roAeHuit,
ROTUeAIIII{X B cp0Alrec. B cnyuae, HoIAa }IrreJrocb Jrrrrrrb oAHo IIa6JIloAerrrre
(o6rruno r,rB-Ba JrJroxoii norogr,r), BNrecro cpe4uef,r roagparliuuoli ourlr6rtn
rIpIIRo/Iurcrl orrleqcrrrJoc anea4o.rnoi.i Brrarlelr,re Arlcilepcr{tr rra6[roAeHprit anee-

Ar,r cpaBrreurrn. B ilocJJeAHcN,r cron6rle ra6nr.rqrr npr,rBogrrrcfl BHaqeHUe paB-

I.rocreir qBera Crron,,oorro Honofi rr BBeBALT cpaBrrelrl,Ifl.

,/],.rur npltnr3rtr,r Haureil cr'rcr0r\rr>r rrlrdlpanpacui,rx BeJrtrrql{H K cral{Aaprl.roii
cr{crer\re 6r,r.rro no.uy.reno 25 na6lro;lcnnii;lcurrtrr aBe3A naraJrora F(pona [6, 7].
Snctr,tnrtrlltn orrpellerrErracrr ilo 3BcBAe cpaBHeHrrfl BD -l- 13"3826. flpr,rnaana
It crrcTeN{e }tpona orrpeAeJrr,rJra rlyirr,-[y]rrtr lral]reii mHaJIr,r BBeBAHbrx BeJrrIrrr,II{

Ann ?u.,*== 8200 A co cpe4nei.i HBailparrlrlHoii ourr,I6nofi, paBllofi l-0-,15. Ha,
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Ta6",rrr-qa 2

J, D.
':13;0. ..

I

I

I mezoo

I

ACttnn,

(l
{)9,55
t{).57
13,55
[5,61
19,56
20,55
21,57
22,56
23,55
24,51t
30,51r
:t7,505
38,55
ll9, 53

40,52
47 ,53
50,50
51 ,1r9

;t2,5L
53,51
tjo,46
.63, zr9

72,49
74,46

78,48

11'L

+4,57
+-4,61
+4,66
+4,76
*1r,68
+5,33
+5,85
-.1-5, e{

+5,97
+6,01
-1-6 ,34
*6,1i6
-16,50

+6,53
+6,57
,1,6,87

+6,93
-l-7,28

+7,32
--l-7 ,32

m
*0,03

,01

'{)tt
,01
,02l ",:;| , ''

I ,o2I ,oo
IJD

,0()
r).)

,00
,00
,00
,00
,05*
,03
,0lt
,0r
,01

+0,02

-3,09
-2,84
-2 ,71t

-2,10
-1 ,96

-t,97
-1 ,92

-t,78
-1 ,98

-1 ,38

-0,97
-0, 88

-0,78
-0,75
--0,38
-0,27
-0,23
-0,23
-0 r,14

+0,06
-l-0, 19

-l 0,216

-+0,55

-10,s2
-l-0,57

n1

+0,01

,03
,01
,01
,01
,01
n9

o)
i,
n,

,02
,01
,02
,01
,OJ

,0{
,02
,05*
n

,06
rl,

,03
+0,02

_r?,2

-0,94
-0 ,80

-0,76
-0,7lt
-0,74
-0, 58

-0, 49

+0,02
f 0,1r5

*0,5/r
+0,51
l-0,60
+J,06
+-1, t8
+'I ,22
+1,25
+1,31
+{,59
-l-1,63

+2,03
+2,04
+2,16
+2,16

1n

+0;05

,02
ot

,02
,01
,04'
,01
,03
,01
,0lt
(\)

,02
,01
.02
,0{
,02
.00
,02

+of)-o
f 0,216

+0,38
{0, /r8

+0,61
+0,75
+0,92
-1'0 , 88

f 0,80

f-0, B0

+0,79
-F0,78

+0,77
-l-0,80
-10,7t+

l-0, 38

+0,79
1t),85
+0,72
+0,90
-t-0,76

1n

+0,00
,02
,01
,02
,02
,05
t),

,01
,0lt
,01
(\')

,02
,02
,03
,05*
,02
,01
,00
,02

+0,02
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4

4
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4
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4
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4
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2

5

4
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6

4
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,05*
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,01
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{rr'rr. 2 AaHa npI'IIJafl I{Bl{eHe}IIrn 6necna Honor'r B crauAaprrroii crrcre1,re ug+pa-
XpacHLrx tseJrr,rarr,rrr Hpoua (uramuxn npr.rRafl). Ha :rorvr ffie prrcyHxe nprrBeAerrr{
ripr{Br,Ie r,I3tvleHe}rtrfl 6:recna L*rrnu,r, a,m, w qBera Acrzooioaoo.

FIa 4uyx BepxHrrx KpnBrix $wr. 2 nona,a,o r,r,il{eHeHrre Ha6ilroAaeMoro
r3Haqelrtrrr orrrotrrer{ufl 6,uecrta l{onoi,i 1r o6racr[ Ho n ee 6;recxy r] fu^o ::82004 n n 1,0:9400A.

Hpllnan ua\reHeHrrfl 6;recna c 1,,r0 : 8200 A ({nr. 2) rorra3brgaer, ar1.u

'6rrecrr Hosofi ral{aer rrJraBrro, Jrurxb B MoMeHr [. D. z4\7o21r na6nroAaer.oq
lreHoropoe yBefluqeHr{e .Epnocrr.r, KaK 6r,r uroprlqHr,rr:i RCnJrecH. IIa rtplruoiil
i{nrr 1,.,0 : 9400 A aror Bcurrecx Bbrpa}rieH 6o.nee .rerrro. rlonaaareJrr, r{Bera
flosoft crtoorston ({ur. 2) R neprroA J .D.2487020-023 ocraBaJrofl rooro.fl}rHr,rtrr,
Barer{ B rrepr4oA J.D. 2437024-037 yuejrr,rarr,rJrcrr (x corranerrr{rc, BAecb rlraJro
IIa6JIIoAeHI'rr'l), uepea AectITr 4uefi, uoarroxrHo, Hecr{oJr[,r(o yrrerrbrrrr{Jrcfl (lrmeetca
Bcero oI[Ha roarxa). C J. D. 2437040 6.rrecH 3Be3Abr, Roarro]r{Ero, yBe1uqurcrr
Ha 0'''04.

Pacclrorplru rroBe/(errl,le 6;recrta 3Be3Ar,r B o611ac.u4 I{o o.1noc.ur1.e"rr},Ho

'6.rtecxa BBeBABT Bo BceM uH{paxpac,HoM yqqslra. c[er{Tpa crrurur, 1,.[a nepxnr.rx
ril)rlDrrx {nr'. 2 BuAr{o, r{ro BHaqarre (J.D. 2437020-23) loxaaate.rr}r rlBera
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--\

-40

- 4,0

- 1,0

-10
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-10

0

/,0

Z,O

a0
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@tlr.3. I{pr'rnr,re I'IsMCIIcIIIr.fi 6.rccxa IIosoll 1960 r. r .roraprr(pur.rrrecxoru lracrrrra6c

Cz/azoo n C37ea6s MoHororrHo y6rrnarcr, BareM IroErAy J. D. 24B7O2B- 24 npolrcxo_
Er{r cr{aarHoo6paauoe r'r3MeHer{rre qBeroB csls2ss 71 crlrnoo. c)UO UOlner 6rrrr,
o6r,scueuo reM, .rro 6;recr BBe3AEr r o6nacrrrx l"r0 : gr00 A u Iu6 : gzr00 A
B ArOr AeH6 BOspOC. o'ruerl,nr, .rro 6ilecn 3BC3Ar,r s o6racrr.r I-I" a aru luu
rr3MelrflJrcfl, rrJraBrro (cr*. sr.. 2). C J. D, 2437040 HaqaJro.b trocrcrre,Hoo
)'Berrllrre'r,e rror{aSareJreli qneTa cs/szoo r cr/r,qno, npoAo.rr}r{aBr,eecfl [o Ho]r(a
ua6nrogenuft.

-[4nrepecno 6ouee uo4po6uo paccuorperr, 3aHoH rraAeHr{fl 6recna BBeBAbr,
noJryqeHHr,rr,i n paaur,rx dxrrr,rpax. flrn eroro r,rr,r BocrroJrbaoBaJrrrcb {opnrynoriua uouorpa(lr,rn tBl

m: uto -F D lg (t _ t),
TAE M 

- 
BBE3A}IAfl BEJII{qI,IHA B MONIEHT rrA6IrO4EUI,rN t; MO 

- 
3BE3AIIAfl BC-ruqu,a B ,ra*cr{Myue 6necra B Mo}reHr ro. Hoa$suqrre,r D ,,upu*rapr{3yer

cHopocrr, yMeHbrxeHr,rq 6recHa BBeBAr,r,

cornacuo orIeHKc Honsrrona, Honan AocrrrrJra MaHCrrMyMa 2g $enpaln _luapra 1960 r. [9].Mornuo rprrrr'rrr to: r.D.24z6ggs. Ha sr,rr. 3 rtpunue
r{3r,refleHr.rfl 6necrta Horoii [pr.lBeAeHri n roraplr$rrutrecnoM lracrura6e: uo
oclr a6cqlrcc orJro?r{eHa BeJrr{qr4}ra lg (t - lo), uo ocrr opArrrrar -- lra6.rrogeu_
r{Lre BeJrr{qIlr{LI 38e3Ar,I ffi8zoo, L*onrro, Antr. EItcrpaIroJIEl{nfl rpauoii 4ra
l??8200 rra nepnrrr,i AeHr, rrocJle Mancur{yMa Aara SHaqeHr,re AJI.E Un(lpartpacuoli
anea4uoft BeJrr,rrrr{Hbr I{onofi, panuoe-4,,,3 -l- 0:r,5. Ilplr arorr xpeArrono)fierro.
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qro r{Ber Hosor,l r4 Barto}r rraMerreHr.Irr ec 6rectta c r{oil{errra r,IaHclIMyMa l(o }rra-

rraJra Hatrrrrx Ha6rrogenul,l ne r.{Br,reHr{Jrr{cr,. flo-slrAuMo}ry, aro rrpeAnoJloffie-

rrr,{e HeBepHo [cu. 9 ].
Ta6;rrlrqa 3

8200 A Ooilacrb Ha

26-45
(30-45)
45-7it

'l rL

(6'o)
4,9

l5-28
28-55
55-75

B ta6r.3 ganr,r rrapalrerpbr r{pr'rB6rx, flprrBc/(er'rnr,rx rra c[nr'.3.,[,.n] xax-
Aoii nl] crrer{rpaJrr,Hr,rx 06racreii npunoqxrcfl a}raareurr.fl xos$6uqr.rer'rra DAJrrr

cooTReTcTByrcqlrx IrHTepBaJroB BpeNreHr,r, B6rpa)r{eHrrr,rx B lurflx, nporxeArxr{x
c lror\{erlra r\{ancr,rMyr,ra (r - to) . B cro6rtax nprrBeAeHbr BHarre}rurr b u (t - tn)

ArIrI I{HrepBaJra Bpe\,reHlr cpaay rrocJro ncrrrlec(a IIonor:r n J. D. 2437024 (30-ir
Aerrb nocJIe r{aHcr,IMyr\{a 6recrta).

I4e couocraBJrerrr.rf cnopocteii claAa 6.necna Honoii AJrrr paBJrr{rrrrr,lx o6-
uacreli clexrpa r{ox{}ro c[eJrarr, cJIeAyroilIrre Br,rBoArJ.

1. Ecru He ]arr,rrr{B&rb BcrrJrecr{a s J. D.2437024, ro'3aI(oH yr\rerrLrrreHr.rrr

6necxa Honor.i B o6racrr In* : 8200 A ,a fur* : 9400 A LIBI\IeHI{JIcII rII,Irrb
oAHalr{Ar,r AJrfl na}r{Aoii npnnoi,i: R rrepBou cJryqns ua 45-ft AeHb, no RropoM -
rra 50-ii AeHb nocJle Bcrrbllllltr{, [p].rare]I Beruqr,rHa aToro r.fil]rreHerrr,rfl 6ottrne
AJIII r{pl{Boii c },.,,n : 3200 A.

2. BrecH BBeBAr,r e fr* : 8200 A B rIepI,IoA Ao LIBrIerIeHlIfl cliopocrl{ cilai{a
6rtccna yN{eHLrrraerctr BHaqureJrb[o 6r,Icrpee, qeM 6;necn B 06[acu,r lro:
: 9400 A. Taxlrnr o6paaou, B oror nepr{oA rrporrcxoAr,rr Enrroe ronpacr.reHrlc
BBeBALI. Ha.ruuas c 45-50-ro Arrfl rrocJre Dcrrbrrrrrrrr ara paaHr,rqa cnopocreii
cnaAa 6.necna ]r{eHb[r&oTcfl , [porrcxoA [rr eABa Ba]\reTrro e IIoHp acr{eHr,re BReBAbr.

3. ]4Rreucnnsoc'rr r{B.rryqerrr.rfi l-Ioeort n o6nacrlr Ho n MoMerrir r{&arilJr;1

HaInr.Ix ua6"nrogenlrfi ngo t - r0: 28-30d 6rrorpo. poc;ra [o orHortre Hr,lrc n uHTe ]r-
craBrrocrr{ rrerpepr,rBHoro crerrrpa. C t-lo:28-30d no t- to:45-55d
9ror pocT npaltrlrqecltu npexparr,lJJcrr: cHopocTr, yMelrbmeHr4fr fl[I{oc] rr 33e3Ar,r

B o6racrr Ho ll s o6ilacrl,{ I.o:8200 A npariruvecnlr oA}rHar{ora, a rro
ornotrleHrllo It ,rpnocrr{ Hosoii B fols:92100 A rrpltocrb llBealbr n o6.latrru H*
B aror neprroA Aa)fie Hecr{oJrr,rio yMerrr,trlaercrr. 3ro, noaruo}fl]lo, o6ycroRJreHo
yBeJII4rIeHI4eM r4rrreHcnBnocrcir eMr,rcct{oHHbrx rr oJroc B o6racrr4 },,0 : 94C0 A.
Ha.rrlnar c 55-ro Ar.rfl rrocJre uorr,rtrrr{r'1 }Jonor:i, cc rlpr{ocrb n o6;nacrlr Ho
y6r,tnaer 6r,rr:'r'pee, rreM r{pnocrt u rfunrrpax c fr,tr : 8200 A u l,r,p : 94,00 A.
Orlrerurr r{Hrelle0r{oe rroBeAeHr,re r{pr.rBr,rx 6nccna l,ra:8200 A u l,rq,-9lr00 A n
lreprlofloT f-lo: 30d Ao , - to: /ars-5g'' : npt, t - to:30ttlra o6crx I{p}ttsblx
rra6rloAarcfl tscnJrecr{; rrocJre }rero B o6onx cJrytlnrr* ua6nrogalocr, yBeJrr{rreHue

cI(OIlocrll claAa 6.necna 3Be3/1bI. I{ coxtareusro, BAecr, MaJro Ha6nro4errr'rii.
Peaynr,rarr,r na6rrogeuun Ilosoii n urreprfepeHqr{orrrbrx $ll.nr,rpax (4,

5,6,7,) flp[BeAer'rbr B Ta6[. 4,5,6, rocrpocrrrrrrrx auaJrorr{quo ra6;r. 2. 3nea4a
cpaBHer{rIfl 6nrra rre4ocrarorrilo frpnoii, -mo6r,r ee lvrolriHo 6r,r.no na6nroAarE,
n lrnreprlepeHr{rroHrrbrx $ulstpax. floerouy AJrrr rta}r(Aoro r!r.rrr,rpa n ra6r. 4

qgry

tr,J
(7,2)

t8-50 I z.t
(30-50)l 6',2

so-75 | 5, B

15*



rrprrBoAnrc.fi paarrocrr{ BtseBAHbrx tseJlr.rqrru Hosoit B coorl}ercrBylon{ei\[ dlulstpe
rd BBeBArir cpaBr{eulrn a Su;nnrpe c fr* : 8200 A. CootnercrHylou+Ie Hpr{RBIe

6recxa Hosoii nso6pamenu ua Sllr. 4.

tr{urepecuo 6r,rue uayvr,rrb r{BMeHeHr{e r,raryrreurrr BBeBAII B yBr(rrx ctrenrpaJlb-

urJx o6Jracrflx, BbrAeJrfler\{brx r,rr.rrep$epeurllronurrnlr {ltrr,rpa}[Ir rro orlro[reHrrlo

Ta6ru\a 4

J. D. Arno(tr^ :7020 A) a?7l?(trm:11250 A)

24370. . .

08,51r
10, 58

13,56
15,60
119 , 57

20,50
2l ,5/r
22,56
23 ,56
23, 60

24,56
30, 54

39,51

1)\

1-2,i9
+2,21
-12,82
+3,18

llx
+o,otl
+0,01
+0,04
t0, r0

11X

l-0,1r8
1,06
l rltg
1,62
1 ,86
1 ,93
2,08
:l' .91
2,1'L)

2,06
2,68

-f-o , dd

+olz
,10*
,10*
,02
,02
,02
,02
, {0*
,06

,07
,06

t0,10*

m
r o Qo

2,58
2,70
2,94
2,59
3,11

3.,00
3 

'tt4
+4,L7

1n

t0,20*
,08*
,08
,05
,i
',[)*

,07

,20
,09

t0,20*

1n

+1 ,66
I ,60
1 ,85
l,,L)2

2,09
1 ,97
) )ti

2,09

-l-3,27

In
+0,10*

,0\*
,01

,03
,0t
, 10*

,03

,09

,04
+0,10*

1

2

2

t

Ta6.ruqa 5

J. D. cr'pzoo

24370. . ,

20, 56

21 ,55
22,56
23,56
23,61
21t,56
30,51r

39,51

n1

+3,68
J,ll
3,57

i,ou
3,$2

+:t,6

111

+0,02
02*

,10
,05

,05
,05

*0,(0

?11

+4,42
4,65
4,25
4,62

4,60
1r,38

*lt,1r

1n

*0,01
,20
,20*
,09

,18
,07

+0,20*

1n

-F.3,65

3,62

3, 70

I 3,6

ctpzoo

1n

i:0,03
0,

,10*
,06

,06
,04

40,10*

/1

2
T

J

2

2

t

lrll
,,lml

+3,701+0,04*l L

3,8{l ,07 I 2

3,661 ,05 I 2

+3,4 
l+0,10-l 

I

24370. . .

06,67
07,59
08, 55

10, 58
J3,55
'15,58

19,57

na

-1 !68

-1,85
--1 ,86

-2,17
-Z,Jl
-2,47
-2,64

c"/u 
I

m
+0,06

, {0*
,02
,10*
20

,10
,05

20, 5ti
21,55
22,56
23,56
z4,J I

30,5/r
39,51

111

-2,69
-2,81
-2,59
--2,86

-2,sl
-2,66

m
+0,03

,01
,10*
,05
,0lt
,05

+0,10*

Ctr

2

I
2

!
2

2

2

11

2

L

,)

2

2

{
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A?n6().m : 8060 A) Am.(trm:9540 A)
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rr r,l3ilyrleHlllo SBesAbrB lrelpepbrBr.roM crrer{Tpc. ,(tn SToro HaAo 6xno 6lr IrI\Ierb
ua6;rrogenufl BBeBAbr n o6racru clexTpa, rAC BaBeAoMo ner .nr,ruufi r,rgJryrreHr,rfl.
V uac )r{e Bce Iaurepdrepeuqr,rorrHhre $lr.nr,rprr BaxBarbrBaror o6racru c aMr.rc-
cwefi.u noItaBLIBalor: xote6auLrfl 6lrecrta. floatolry ],rr,r BbrHy]r{Aenr,r 6r,rnr,r uoi,irn
rro cJreAyroqeMy [yr]I. Bnecn sBesALr r rralr6o:rce nrupoxouoJrocHoM r[unrrpe c
lro 8200 A lronrer cJIyxl{rb npu6nranreunofi xaparrtepr,rcrr,rnoii HerrpeprrBrroro
rlBJryqelrr{.rr BBeBAr,r n o6tacrr,rX}"7000-11 000 A. ,I[eficrnuTe;rr,uo, 6naroAapR
6oxr,ruoii ur.rpr.rHe rroJrocLr upoflycnaHr{fl aroro Slurrpa BJrr{flHne lrgl,reueur,rft
,rpnocrrr tsBesAbr B y3r{r,rx cllerrrpaJrbHr,rx o6racrlx ua o6qyn Be[],rqr,{Hy or-
cqera IIeBCJIlrno. tr{cuorr,Bytr oro o6croltenr,cTRo, r\{bt Briqr,IcJrr,rJrrr paBrrocrr/r
sBeBAlrbrx BeJrr{qr,rH Br}e3Arrr n nrrreprleperrqIdorrrrbrx $ulr,rpax 4,5,6,7 u a
rllr.nsrpe c fo,l, : 8200 A, Horoprie B r,r3BecrHoii c,reuenlr },roryr xapar(repH-
BOBarb u3rrcrrerruo olrlrccIrrr n o6;rac:rlx cuer(Tpa, Br,r/(cJrFeMbrx r,rureprfepen-
qr{orrHr,rr{r{ r}ulr,rparrfl (ra6r. 5) . Pcryns.rarr,r, I{a}rrrbre n ta6.rr. 5, lrao6paxre-
rlbr rra {nr. 5.

B ta6n.6 rtpr,rse;qeubr pa3rlocrlr 3oea/lrrbrx LrsJrrrqrrH l-Ioror.i n o6.uacru H,.
u n (lrtrr,rpe 5 (na6nloAcrrr,rfi R Drr,rx nu,reprbepenr(r,{orrrrbrx $uarrpax 6lr,uu
Harrarri paHhrrre 6pyl.nx). cootoercrnyrcIllafr r(puBarr r,Il;o6parfleua na $r.rr. 6.

Paccnorpr.uMBMeHeIIITTI ltprrBor"{ 6lecna l-Ionor:i, lr;o6palneuur,re rra rfrrr..
4, 5, 6 uo4po6uce. Bce nptrnrre 6rrecrta BneBI(r,r n uur:eprpepelrqlronrrbrx iirr.r.nr-
rpax (cu. {r'rr. 4) uoxaBblllalor cI{rrxpoHrrr,re rtole6arrn.n 6recrra or{oJro r,rorrcrr-
ta J. D. 2437022-02#t (tt coll{aJlelrr{rc, rr{aflo ua6.lrro4eurafi c rpmrr,rporu 4).
3to noltaebrBaer, qro I4aMelrerrr{e 6;ncctta BneBAr,r upor,rcxo4}rr oluroBper.rerrHo
B rrecHoJrbrrlrx creHTpaJrlHbrx o6nacrnx. tr{e Hpnnr,rx tflrr. 5 Br{I(rro, rrro flp-
nocrr, [Ioeofi n uH.repr[epeHqtr{oHr]l,rx drr.rrr,rpax 5,6,2 (I_:8060, 9540,
11250 L) ynelu'rnBaercrr rro orrroruerrnro u flpl{oorl,r 3lea/uir no sceii o6nacrn
l"l'8000*1L 000 A. Ol.rr. 0 rol{aalilIlaer n"raBr{oe yReJrr,rareHrre rrprroorrr 3ueaA},r
n o6nacru lI* uo orrrorrreuuro H rr]lnocrr{ BBeBI{r;r r rfu.rrr,r.pe J (o6racrr aa
rrpcAeJror\{ rarrer{oBcr(oii ceprr{ noTlopoga) Ao rvrorlrerrra J. D. 2487020. B uc-
pno4 J. D. 2437020-024 va6trrolarotcfl none6anr,rr BeJr]rqtrrrrril Ccloaoo. ]1o-
cltoJlbrty ua rlnr, 2 nr.rgl{o, qTo 6JIecH BBeaAr{ r o6rao'rr,r Ho n ar.or ncprrol\ r,ri]-
I\{e[tIJIcrl rrJIaRHo, To orI{ rtorre6alrnr Moryr 6r,rlr, ripnnrroarrEr rirB]\,reIrer.rr.{r},r
6nccna sBeBAr,r s o6racur tfunr,rpa .5 (h.o .: 8060 A) .

I{o"rre6anua 6.necrta B'clllrbr, na6rrroganilucoit R rrcprrol L D. z4}7o2o-
024d xan n uurcpr{-repc}rqr,rorrrrr,rx, Tan r,r R lLrrrpoKorroJrocru,rx r[n1r,,rpax, ue
Moryr 6r,rrr, o6r,flclrelrlr lto.rI06arrr{r.ulrr Hcrrpopr,n}rroro I,rBJrylrelrlrlr BBeBA],r, Tart
r(arr rorl{a onu lloJr?r{}rt,r 6rrnlr 6r,r na6.uio;1arr;orr rr n nu4r,rrroii o671acrn cfior(rpa,
a sTol'o nor [5l. O-reutt,iqtlo, t\tbl lr\{co]!r I(cJro o ycr.rJrcrrr.rc}.r noJreo r,rlJryucrrrrrr,
rrolla^aronlrr,r n o6;racr.r{ nau]r{-{ rlr.r.rrr,.rpou. Oto ueJry-1gur{o no lpr,rrral\Jro}t{rrr
tsollopoi\y (,rrrarl,ru rraureHoBcrroit ceplrrr ]r r4aJryllcrrr,rc i]a nlle/tcJron,r ceprilr)
Tan ItaIt '1'or/Ia ol(rlorlpelICI{Ho rril6"rttoyla.trocr, 6u Ll3r\ieuoilrl0 uil.rryug11tirr illleit/[r,r
tt o6.uac't'pr IIo. O6r,lrc,.ueI{L{0 JI(}}r{}.rr, rro-r}}r,r(rmro}ry, r} yBeJIr{rrorrriJr or\rrlccu14
;rurrttii Tio II. f{eiicrnntc;r1,rro, u r[r.rrr,.r.pr,r S,6,'/ lrolral(aror,Jrr]rrrr,il.I [,[e lI,
u HX yCrrJrerlrl0 h{0}r{0T' o6'uorrn,rr, rra6;'lro4arcMyro l(irllrrrrr)r. ]lr,rcrtalalrrrot.
rpelrloJlOrltcllll{o uotrcIIl0T Tal{}r{c Bcrr.rrecrr, irir6trioTqanrrrfl iicrr rra np.rll}r,rx 6trccrr;r
B IuIrTroltoltoJlocHri,t (ru;rrtpa;r (i. D. 2437024,). /[ci.rc.r.r-rnrorlr,rror ]ra rfr,rr,. 1

l,I4l(IIo' rITo JIl1ll]'lr{ IIe Ii B ocrIoBIIorI paclro.tararorcrr R o6.ntrcrrr r}rr.nr,r1ta c
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f,,O == 94OO A. IIOETOITY IIX BHOsAtrI-IOE YCIIJIEI{IIE IIOJI?I{IIO AATI, BCIIJIECH IIA

rtpr{Rr,Ix 6rccna, I1pl{qelr BeJrrrrrH]ra BcrrJlecHa rla ItprrBofi s fr$ : 9400 A
AoJI)fiHa 6ut, 6orrnre, qel{ }Ia ItpI,IBoji s IrO : 8200 A, qro rloArBep}I{Aaercrl

Earrrr{r{r{ Ha6rroAeHurr\,rr,r. OrHocr{TeJrE,r{oe ycr{JreHr{e IrIHrrfi He I I N{o}r{eT

Tartx(o o6tgcnutr, Ha6rroAaBrleecfl rrar!{r{ IlortpacrreHl{e sBeBAr,r (cu. nprnyro
Cttoolo+ro ua $ur. 2).

Ouenuquo, Br\,recre c Jlr{Hr{fi]vtu FIe II AoJI]r{Hrn ycuJlr{Tr,cfl Jrrrn[r{ }r Apyrux
EOI{[I3OB AIIIbIX AJIEN,ICIITOR.

San,rrorreHrre

Peryrr,ratr,r Ha6rroAeHr,rft l-Iosofi n uu$panpacnoii o6racrr,r cner(rpa [or{a-
3r,IBaroT cneAyrou{ee.

Enecn HoBoil B o6Jracru lro : 8200 A 1r l,so : 9400 A yNleHr,Irrarrcrr

AoBoJrr,Ho [JIaBrro; D IvloMerrr J. D.2437024 wa o6elrx Hpr{Bbrx Ea6rroAaflc.fl
BCtrJIECIT.

trllepreueuus crropocrr{ cnaAa 6uecxa npor{BorrJro oAr4H paB corJracHo }ra6-
JrroAerrurrM B rur,rponr,rx cfler(TpaJrr,Hbrx yqacTHax ua 45-50-fi 4eur [ocJre MaH-

cr{MyMa r{ ABa pa3a l{Jrrr u3ryuer{ufl B o6nacrlr or(oJro rrtt]E.iltr FIo na 22-.it u
50-ii peur.

B uepuo4 c J, D. 2437020*024 no J . D. 2437039-040 rpolraorrrrro crrJrb-

HOe nOItpaCIIeIIHe []BeBALI, CItaBaBIIIeeCfl R ylreJIIlqeIII4]I IIOKaSaTeJIfl qBeTa

Crrnn ,onno.

I{nrepecuo troBc4errrre BBeBAr,r B rrepr{oA J. D. 2437020-024,; B r\{oNreHr

J . D. 2437022 upouaoruJro rrpefiparqeHr{e orHocr{reJrbnoro pocra rrpnocrrr BueB-

A6r B o6Jracru Ho; qeps3 ABa Arrfl orN[eqeH BcrrJrecH Ha npHBr,rx 6lecxa g fro :
: 8200 A u 1,0,0 : 9400 A; r ator rrre rlepr{oA na6nro4anucrr clrJrr,Hr,re r(oJre-

6aulrs 6necxa BueBAbr n uurepr[epeHr\r{orrrrlrx Sunnrpax (I,rr},-7010, 8060,
9540, {1250 A).

Br,rcxasano ilpeArroJroEreutr{e, qro B repr{oA J. D. 2437020-024 HaqaJrocE
ycr{Jrcrrrle nr{Hrrfi r.roHrraoBarrflbrx alreMefiroo (oco6euno llrnnfi He II). O4uano
JIJrfl oI{orrrlareJrbrro.ro peueHrrrr groro Borlpoca ueo6xoAr.rMo IIpr{Bre'rE, 6oree
mlrponnii, B aracrr{ocrl,r crreKTpocrrouuqecltr.rft, }rarepr{aJI rra6JIroAeHuii,

B sanrroqeHrre aBropri [pr{Hocrrr 6uarogapnocrr, B. E. Fluxouony, yAe-
JrrirBrueMy Mrroro RnlrMaHr{fl opraHr{3arIr{u na6lro4enufi Honoit, u T. cuupno-
aoii, nolroranmeir npu fia6JrroAerrrrflx.

Jlureparypa
1. H. O. tI e.rux, C. I{. (D afi nmreft r'r, l. M. JI r,r{urr.rtl. Onexrponrrue yn-

rroE{r,rrcnu. focrcxlra4ar, 1957.
2. Il . B. IIpoIiorpr,ena. Ilcpcuerrur,rc arle3Ar,r, 12, N 4, 1918.
3.G. Il . Kron, l.Z.SrnitL. Ap.J., 113, Il!2,324, 1951.
4.C. tr'ehrenbach. C. 11.,250,N12,2i32, 1900.
5. tL (D. LI y r a ii u o r. Ilacr. tom, cnp. 217,
6. G.E. Kron, S.C. B.Gascoigr.re, II.S. Whit,e.Ap. J., ll8, N3, 502,

I 953.
7. G.E. I(ron, S.C.B.Gascoigne, I{.S. Whif e. A. 1., $2, JS7, 1,!957.
8. Il.A. BopoEIIoB-BenLrrMIrEon. laaonr,rc ryMar{}rocrlr rrr{oBr,re BBeBAhr.

I{44-no AII CCCP, i948, crp. 213.
'9 D. P. M y c t e r l, rr 71p. Ilacr. roru, c'rp. 181.
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DJIEKTPOHHbIE TI JIOTHOCTTI
B ATMOCOEPAX TOPflIItrX 3tsE3A

fr. M. Eiotwt.ooa

Ilporeger ncecropouruft aaaJrtra paBnilsnbrx r{eroAoB otrpelenerr}r.E cpoArrnx Dnenrpor-
Hlrx trroruocteii n arreoc$epax rop.flqllx BBeBI{,

flo aouepau [ocJreAsrx ua6nrogaetrrrx tnrufi Saur,uepopcnoft cepulr (nrr) uaftgerm
c troMotr{rro (fopuyutl Izlsrauca -Terrepa [1] eaexrponnlre rrJrortocru s atuoc([epax
272 sneag @uenrpaJrbutrrx rJraccoB O5-F5, aMerotrIux roqrrbre oflpeAeneur{E Sp v kI,
($ {).

[,rx 317 sBeBA, orxocrtrIl{xcs r( roA{y me ctrexrpaJrrrrou5r trETepBaJry r{ nMero]q{x
ToqELIe otrpeAeJIeHRE Sp n Mo Bbrqr,rcIeH[il arexqpoHrry-re rrJroTHocrE lro AByrr pa3uoB4A-
rrocrnM MeroAa A. Vxrotr4a I18] (S 2).

Suasesrrs lg nr, uony.reunrire paaxbrMr MeroAaM[, 6nr.rx cpaBrreEr,r uex4y co6oii.
O6napyxrenrr cflcteuarusecrtne paaJrr{qr{fi, AoxoAnrqre Ao 1,5 u saBr{c.atr{Ee or crrer(rpanl-
I{O[O XJraCCa I{ CBeTIIMOCTTI 3Be3A.

IIo uapal'rerpau oAuopoAuoro ceueficrra uoqe.reft gEeBAEbrx arNoc(pep [27] paccsurarBl
TeopertrqecftEe cpeAurre (<c([([enrr,lanr,rel) ourrauecxue r.ny6uuu Tn aaterannr rex cJroeB ar-
uoc{eprr BBe3A, B Roroplrx {opuupylorcx napaMerprn nfr1, W), r D, ucnorsayetfrie AJIrr
oIrpeAeJIeHEE lg n" c troMolqbro MeroAoB, rrBJrofi{eErilnx n $ 1 u 2. .BErsilcrellr,I ral(mo
lg n" a arr.rx otorx (g 3).

,{etanrurrft auantrB E corrocraB&erlre noJrJrqeHrrux r $ {-3 pesymraroB tror(aaLrBaer,
qro orrcreMartrrlecxse pa3Jrr{qI{E a lu, n", otrpeAeJrerrrrDrx pa3n}rqErirr{rr DreroAaMrr Ea ocnol&
A,nlIIEBlx na6rrcgelrnfi, o6ycaouear,r B ocHoBrroM teu o6cro.sreJrbcrBoM, qro xapaftTeprrerHr(E
BnoBAIrtrIx ctreKrpoB nm, W\ u D, ncnoftaveMbre D srr{x MeroAax, BoBEl{r(aror B arMoclpepe
BBcBArr rra paBHrrx i" u, cre4olareJlLrro, B cJroflx c paaJrurlamtr$rMrrcfl cpeAutrrvrlr aJrer(Tporr-
Itt,IMtrI DJIOTIIOCT'TdIf .

I{patrto o6cyxrgaercr crerrerb Aoe?oBepnocra aRaseur,rii 1g n", uoly,tefl}rrrx paaru!-
IrI{mrr MeroAaMr{, E yxaabrBaercfl ua trco6ocrronarrflocrrr nporraBoJlbrroro xor,r6unnpoBatr}Ifi
!{c',rol{on nJrr{ ycpcArreutrE noJiyseuurnx c llx troMotr{bro peay.rmaron ($ 4).

ELECTRON DENSITIES IN ATMOSPIIERES OF tIOT STARS, by l. M. Kopy-
lor'.-- Diffcrcn! rnethods of determination of the mean electron densiLies in atmospheres
of hob stars are analyzed in detail.

The elect.ron densiLiesintheatmospheres of 27205-F5 stars, vhich bave precisely
determined Sp and Mr, are obtained lrom the numbers oI the Iast resotrved Balrner lines
(n*) using tirc Inglis-Teller formula Iil ($ 1).

The electron densities are computed for 317 stars, hclonging to this same spectral
interval and having precisely determipcd Sp and Mr, rrsing two modifications of ttre
Unsdld method ttSl ($ 2).

The values of lg r, derrved by various methods are compared. Systematic ditlerenctrs
up to {.5 are fonnd, these depending on spectral type and lumino,qit.y of the star.
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The pararreters of a homogeneous family of stellar atmosphcrc models [27] arc used

{or cornpuhng the theorelioal tean (<effectiver) optical deptbs -* of the layels of t}re

atmosphere in rvhich the parameLets n*, wa, D are formed. The latter are usccl for

the determination of 1g n, fy methocls given in sectiols 1 and 2. Thevalucs of lg n, in

these layers ($ 3) are also calculated'
A detailed analysis ancl comparison of results obtained in scctions 1-3 show that the

systematic drfferences in lg n., ierived by various me|hods on the basis of observational

data, a.e due mainly to tlie circ,rrnstance ihat the characteristics oI stellar spectra nr,'

wt., D used in these methorls, originate at dilferent 1* in the stellar atmospltere,

and consequently in layers with diflerent mean electron densities.

The degree of retiatitlty of Lhe values of Ig n, obtained by various methods is dis-

cussed. It is shown that therc aIC no gfounds for arhitrary combitration of the methods

or for an averaging of the rcsults obtained by tliem'

IlnegeHlle

StrexTponuarr rrJroTrrocrr, n, (utttr aJTeHTpOHHOC /{aBJIeII[e Pr) nnnnetcn

oArrEM r,rB ocggtsII6IX 11apa1{eTpOl], Olpe[eJIflIoIqIrx rfuslr-tecXlte ycJIoBIIfl B

aruoc(bepax BBeBA.

B catrou l(eJre, [plr pacqerax ],roAeJreri stsesArlrJx Arl{oc6ep saAaloTctl ABa

ocuoBHbrx rlapal{e'r'pa, olpegeJlflrorqr{x t{oAeJI}', * 7'tr (lllir Io) u lg g'

(MU ue roBoptlM BAecb O BaAaHI{I{ xI{MI{qeCI{OIo cocTatsa sBeBAIlofi MaTepI{II

r{ o MoroAe {opulponaHufl cpeAuel.o Hoat}{uquellra IIor.JIolqe]girrfli) Paaruque

rr Br.raqenr{flx gtrpI{BOAI{T K paBJIiItIIIIo B arrcItTpOtr}Iblx i{aBJIeHHflx P, (us n,'\,

[purrea{ trpr{ saAal{Hoft TeMfleparype pe .--- g0'5.

Pac.Ier MoAeJrrr arMoc{epbr cBoAr{rcr{ r( IIaxo]Hl(eHuro saltoHa l43xle]{er{rlrr

BeJrlrqrrrr Pu v 7' c orrrlilllecKoii Iny6nuot n atuoc{epe'
O,qnaHo rrpr{ peueHrrrr MHoI?Ix trpo61eM B reopu}I stseBAHLIX arMoc{lep 3a-

4a.rerl [epBOcTeIIeH]IOft BA]I(HOCTII flBJIleTC.s BbIrIc[eEIIe BOlpOCa O CTCIICEtr

coOTueTcTBIIrI TeopeTuiteCI{I,I paCOquTaI{IIbIx }IoAeJIe}i peaJIbIILIM SBeBAIILIM

aTMocSepaM. floarouy orpeAeJIeI{Ee 1ra oclloBe Aa1lrlLIX ua6JIIoAeHuii cpegulrx

DJIeItrpoHI{Irx IIJIoTL{ocreii B arMoC(repax sBeBA }I et[{entuoul,tx rcl{[eparyp

rI CIIaBLIeIIIIe ATLIx aItaqeuuil neTT 7'e* c peByJIbTaTa]vIlI TeopeTl{rlecltl{x pacqe-

TOB [peAcral]JlfleT SIIaaI[TeJIbIILIft flIITepeC. TaXOe CpaBIISHIIg AaeT BOI]idOm-

1IOCTt, BO-IIepu6lX, B I(aHOii-TO l\,Iepe [pOBepIlTb IIpaBIIJIrHOCTL TQOI]0T]'I9QOK]IX

pacqeroB u o$ocgouarrHocrr, Tex rrJru r{Hr,rx flpeAflocr,lJlon, o6brlflo rlollarae-

*rl,Ix B ocllQl]y 3TI4x pacqeToB, 14, BO-BTOpLIX, cotrocTaBrITIr IIapaIUeTpLI Teopo-

Trr.tccr(r,rx t{oAcJlei1 arfroc$cp 3rJeBA c ycJIoIluflIlII{, roclroAcrBylorqrll\Irl I} po&JrL-

EI,TxBBoBI{IIbIXaTl\fo0(lepax.OaIe}rUA}Io,IITOBIIOJIIIOiIIA'IepeTal{OeCpaIlHC}II{e
nroxer 6r,rtr, nporefic]ro ToJILI{o B lreayxr,Tare corrocraBJleul{fl ncert couoityu-

llOcT.[I trnrl6One0 Bil]I(IIDlx rra.paNIeTpoB aTN{OCd)Cp, TaI(IIX, Italt ?" P,t, ?'.yp.

u [p. O4gano B r{arrecrl}e rrepBo]ro upn6ilumeIIurI rlMcer fi3l}ccrlllr}i c}/,brcJI

upollgcrr[ cpai]r[er-rr.re AJrr{ oi\Hrrx Jrl,Irnb 0,rleltrpolrrrbrx lrrlorlrocTcil (e.nert, pon-

IIbrx AaB.riolII{ii) ,

B naoTonu,ee Bpelrr{ ru.ieerofl t{ocnoJrr,Ko MeroAoB olrpol{,eJleH}Ifl cpel},rl}1x

?Jrer{.rporrirr,rx lrJrorlrocrcf,i B arr\{occirepax BBeSA rlo peByJILTaral\t cfleltrpoclto*

trilqecrrr,rx Ha6Jrro/IeHilii atnx i]tsea4, rrpnqetr{ o[peAeJIerlrrble sJreI{TpoJ{lIbIe rrJl.or'

Irocr1r xaparrcpr[Byror coorrerorr]elrfio re o(tr(lexTrll]$$te cJlorr n arr'Ioc()olle,

B Iroropr:Ix tiioprrupyetcrr AaIlHl'1iI uapae{eTp SDosArIOIO OlIcIt',fpa'

3nil



He Rcuo, oAlralto, s nanoir r{epe paBJIr{qufl B lg rzr, no;ryqae}rbrx pa3Hbrr{rr
IueroAaMI'I, o6ycnon.nenll HecoBeprlerrcrBolr trctroJrr,Byeilrbrx tleroAos u omu6-
Halrn ua6nrogenr.u,l r,r B Hanoit rrepe DTo - pe3yJrbrar paaJruqHoft rry6nnrr
o6paaonarrr'Ifl u 3BeBAHoft arntoc{epe r,rcfloJrr,Bye},rblx xapanrepucrr,r1 crregTpa.
Paccir'rorpuu HenoroprJe ocr.roBHbre l,reroAr,r onpeAeJrerrrr x lg n" l aurocrlepax
ropfiarrrx 3Be3A.

I ' Houep nocreAueii lra6nro4aeuoii nr,rnrau r?m B ctrenrpanr,noft cepr{r,r Bo-
/{opoAHoro L{JrI{ BoAopoTlouo4o6noro aTor{a cBtIBaH c <a(lr}enrunnolil snex-
rponnoir nJlorHocrblo cpel\br, s ttoropoli BTrI JIr{Hlrfi BoBI.IIIr(alor, coorgorne-
HI,{EI,I

lgru':23,26)-7,57gn,n, (t)

roflyqeiu{brM BrrepB[re [. tr{nrtr,rcou r,r D. Tetrepor"r [1].
coorlrorueur{e r{emAy netrtl,nn uo4o6uoii Soprre 6rrno uonyueHo Han reope-

TI,IqECITI{ [1], rAn II 3I{0[epI'II,IeHTaJIbHI,II,I IIyTeM [2]. Vxametr{, oAIIaKo, IITo
noo$rpuquentr,r a noqo6Hon,I coorlrorrreHr,rlr BaDr,rcrr or r{oHnperHr,rx N{exaHr{B-
IroB pacur{peHtrfl rr SaMr,rBaEr.rf crreHTpaJrbrrr,rx tuulrii B ceprrr4, HaxoAAqUXCrr
r TECUOfi sABIICI{MOCTII OT rIJ]OTIIOCTI,I CPEAI,I. BOUPOC O TPI{MEHIIMOCTI,I ATOft

$opuylu B paBluqHbrx ycJloBrrflx BecbMa rrHreHclrBHo r,r3yqaJrcfl rrocJleAgrre
roqu (clr., HarrprrMep, 13l). Ue arraJrr{Ba pflAa rrpr{BoArrl\{brx n [3] {opnyr,
CBfl3LIBaIOIqLIx. ne I{ 7??n, MO}I{HO CAeJIaTb BartJlIOqeHIIe, rITO UpU IIJIOTIIOCTflX,
cyqecrByroEr{x B rroAaBJrfrcrqeN{ 6outmu}rcrBe 3Be3A}rbrx arMocsep (1011-
1016 uacmuq'cnd-s), AJrfr naxolHAe:r,,t{fr. nerto nm neo6xo4ulro yuorpe6narB r{}{eH-
IIo ary Sopnryny (c uexoropofi ue6onr,moit uoupanxoii aa c.rer roro BHJraAa,
xoropr,rit B AorroJlrleurre It BJII{rIHLrrc r{o}roB B pac[r{peHlre I{ BaMbIBaRue nugnft
Brrocrrr alcxrpourr).

2. ltn olpeAeJrelrl{fl I?c r\{olyr 6nrrr, ucnorr,BoBarrbl BnBr{BaJIeHTHr,re m11-
prIIrLI BoAopoAr{r,rx rlruuii B rrpeA[ono]r{egrrtrr, rrro ocgoBHoit uplr.luuoii pac_
urupeHr{fr arux urnufi fiBJrfrcrcE nre)fiaror,rHr,rfi assexr IIIrapxa, flpr,rseM, tso-
o6qe ronopn, cJIeAoBaJIo 6rr upuulrx{arr, Bo BHr{MaHr.re r BnJraA aJrenrpor{oB
B paclxrlpeHl{e cnenTpaJrBIrL,Ix ;rnur,rrl. Sror lrero4 (r.ranecrrrlui o6rr.rno uo11
HaiJBarIueN{ [{eroAa vuaolt4a) r\roxreT 6r,rrt ncuoub3oBalr B Alryx Bapr{arrrax,
pailJIurrarou{uxcfl ctroco6orr olpcileJrerrrrR uco6xoAr,ruofi 4nn sTOrO r{croAa
BeJIuqr.rHLr No,tH * troJIrroro rrrrcJra BoAopoAHbIx arotrroB Bo BToporr rtBaI{To-
BoM cocrorrHrrr,r B eAulrr{qrrox{ cron6e atnrocdrepr,r,

3, Cpanueur{o reopcrrrrrecrrux nourypoB Bo[opoArrr,rx nr.rrru.rii, paccqrrraH-
rrr,rx Ha ocHoRe reopr{rr af$exra lllrapna [pr,r pa3Jrr{qrrl,rx BHaqeHr{flx ilet
c rra6;rrc4euur,l\{r4 Aaer BoaMoTr{r{ocrr orrpe/{eJrlrrb ne.

4. ITpr'Iuenenlre $oplryJrbl rlorrrl3aqr.rrr Caxa ri BJler\{er{Tail{, rraxoArrrrur{crr
n aruocr[epo sBesAbr B AByx trocJleAyroqr{x craAr{.Ex rroHr4Bar{rrrtr, npr{ BaAarr-
Hor'I TTJIII lraiiAeunorr pauee BHaqeHEr.r rrollr{Bar{rrtoHnoii relrreparypr,r ran}ne
rro3rloJItrel. oilpeAeIrrrTb r?e.

0ror lrero;1 ortaBbrBaercfl rlccLrira rpy4oelrnr,rM, TaH xaH cro upulre]rcrr]re
IIPEIlIIOJIAIAET OIIPEI{EJIEI.IUE IIOJIIILJX TIHCET ATOMOB B ABYX CTAAIUX IIOEIIIsA-
qIIlr r{ 3rrarrlrc r,Iorrrrsar{rrourloii TetrIIepaTyprrr 3Be3I{br.

B pa6orax rto ItoJIrlqecrBerIr{o[{y aHaJrr.ray rpnau.recHux yc;roruii r,r x]rr-
MlIrICcItoro cocralla sBOBA,IILIx atltoc(rep (o6r,r.rucl c r4crroJrbBoBaHr,{cr{ rtpuuoii
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pOCTa) aIaCTO IIOJILByIOTC;I OAI{IIM I{JII{ HeCItOJIE,I{III{I{ II3 yrloMflII}TLIX l:li'I[Io

rreroAoB 6ea 4onxruoii Hpntlmecl(oit oqeIIHu HaAelI{HocrI'{ Ha}ItAOl'o I{3 I{[Ix'

tr4anoxreulre r{eroAoB cN{. B [4,51.
Mrt npegnpr,rHflJrr{ BAecb rrorrbrrny onpeAeJrlrrb HecltoJrl;ItIli\IIr NIeToAaxill

olleAHr{e aJIeI{TpoIIHLIe IIJIoTHooTI[ B aTN'IOCd)epax ilo BoBNIOEIIIOoTr,I 6oILuIcI'O

qr{cJra pan}rr{x BBetA C II3BeoTILI\'III Sp u Mo; IIocTpoIltTt, }I nl)oaHaJIIl3l'IpoBaTb

3M[LrpllqecItLIe 3aBII0IIIIOCTU ne oT cIleHTpaJILHol]o ltJlacca I',I CBCTlIxIOCTII;

{rpaBgr{rr, floflyqsgrrt e pflAbr olpeAeJrerrr{ir n, uexly co6oii; oqcglrrt' o IrorIo-

rr\610 I\IoAeJIeii anCa4rrr,rx aTIUOC$ep Te CpgAIII'I9 oIITlIlIeCltlle llty6uHbI, IIa ItOTo-

pbrx IlollHI{ItaIoT lICllOJIbSyeNIEIe B 3M[IIpl{qe0I(IIX l{eToAax xapal{Topl',lcTl',II(ll

BBCBAHLIX C1reItTpOB, OIISIII{T5 BSJI}IqI{}I5I I?o Ha ATIIX r'[y6[Hax I-I Cp&BHI{TL }IX

'C IIOJIyqeHHLIl\{!I 3]{IIllplIaIeCHI{.

Xapanrcp uNrerolqetocrr B rrar[eM pacrroprl}IteHflrr cfleltTp0cfiorlllrlecxol'o lIa-

Tepr{aJla Anfl SBeBA parrHlrx cleHTpaJlbHr,rx ItJIaccoB AallaJI IIaNI I}O3IIO1}{IIOCTL

flpr{rreHr{Tr, AiIfl oIIpeAeJIeHufl ne \Ra IIepBLIx I\IeToAa. flpnueneru're TpeTr'cro

rreToAa rlpeArtoJraracT flocTpoeHllc AocTaTorII{o ToaIHbIx 1ta6ltIoAaeNIIJx II Teo-

peTr,Iqec6l{x KOrITypOn BoAopoAIILrx JITIHI{iI, a cJIeAoBaTeJIL,rIo! TIaJII't.rll{e cflolt-

rporpaMrr c AocraroqHo rlr,rconoit Ar,rclepcrleii lI OAIIopo/lHolo pttAa MoAclreii

srlc3AHnrx arI\IOC+ep.

. Itart Mbr roJIbKo trro ortlesaJlrl, rlerllepTllii lrero4 or(aaiilBacTcrl Bccbr[a rpy-

AoeMnI{M. IIco6xOp,lllrocTb ll trocrpoeHI{I{ KpIIBoii pocTa I{ lrcIIOJ]hsoBaHI{I{

$opuynu EOtrsqr,rara 4;nr onpeAeJrerrr,rfl rrtrceJr aTOIIOB /y', n N,.*, AJIrI He-

cnoJrbxr{x aJIei\{e}rTOB r{ rpyArrocTu B orrpeAeJrerr}rr{ Teh,Irleparyp lros6yffi/IeHr{rl

r rroHrraartrr{u, BTIaHI{e HOTopLIx rpe6yeTcf AJIfi IIaxox{Ae}II4fl /y',.0 1["1.t rl hst

lr Brraql{TeJrr,Hoft r{epe ycJIo?fiIrflIoT aTOT }IeToA.

flpraueueur,ro lHe rrepBof o r{ BToporo r\{eToAoB otrpoAeJre}II{u r?e Tpe6yeT

3r{aHrlfl AOCTaTOqIIO JIeIIto II l{aAeffiHo olpeAeJlflel{blx XapaHTeplloTllit ctreK-

.rpoB 3Be3A paHI.IIIx c[eI(TpaJIr,HLIX ItJIaccoB' AJItr ItoTopLIx It Tolly x{o I{MeIOT-

cr{ Bccr,N{a o6mupnr,re r{ oArIopotr\HLIe ptIALr na6lroileunii'

$ 1. OnpegeJreHrre oiIeHTpoIrHbIx lrJlorrlocreft s armocfepax rop'Iql'Ix BBeslI

rro Holrepy tlocJreIlleii rradJlloAaoilIoi{ iluuul'I
Sa.nr,ueporcnofi cePI,Ilr

I{auu 6u;nu I,lcIIoJIL3oItaHr,I cJle[ylollI,le pfr4bl OtrpeAeJIcIIIIii Uortepa IIoc'rteA-

rrer:i na6rroAacMoi.i: JIllIIrlIt ocpl4l{ Eanruclla B clIeltrPax sIleBA O - }'.

1. B upoqecce r(oJrrrrrecrBeErroft nJraccll{},rr(ar.(ur,r ropfiqux sBeBI( [6, 7] nauN

6rrru olpegeJrcrlrl B (crarlAaprlroii) cl{crel,Ie aHBI,IBaJIer{TI{bIe mllpI'lH},I JrI'IHI{ii

6arr,ueponcnoi.i oepr,rr AJrrr 350 sBeB/I 05 * I'0. flpnuepno qlfi 30Yo orl{x

BlreBI( qItcJIo I,lBNIel)clIHLIx JIrIlInii 6anlUeponcl(oil cepHt,t 6ttlro 71ocl'al'otlilo

6onruruu AJrrr yBepeHHoro olpcJleJrerrr.{fl }IoMepa rrocJ]eluei'i Ha6ilIoAaeMoii

.rrJlr{r{r.r Lr.lrr.{ rrcnool)c/dcTBerrrlo r{JI-II c IIoMolrIbro IIa4etntrorlr ]It0TpaIloJrflqIrfl.

l-Iouep nrl Haxolpt;rorl cJIeAyIoIrIllM o6pa3ou. ,[ln HaH{Aoi']. sBLt3IlbI cllloI{JIaCL

BaBr.rctr[,rocrb Tl[/7. Jrrlrrur{ 6anr,lrcporcltofi cep}II4 o'r rloMepa BCpxI{eI'o yl]oBIIfI i?.

R aneagax 05 - Bt Ir[1 Jutu]Iii BoIIopoAa 6r,rnr.r ncupal]rrelrbl 3a 6JIcIItrl4JloBaHrIe

.rrllrrl,trrMl Ilo II. i)nerpanoraqncii H BLrcuII{M tIJIeIIaM cep}lll HaxoAllJrctr

ir.Or. I{OMep ttrr,, Jl,rIft IiOl'OpOI'o Wx=-0. ]} sanrtCrlrlo(r'}I OT IIaI[o)1{IIo(]T,t
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oltcTpauoJlsqru{ onpeAeJreHr{flM nm rrpr4ltllcr,rBaJrrlcb ),cJroBHbre Beca. AaHHafl
MeroAr.rna oupeAeJreur.rfl ,?m AotrycHaer, rlro nm QopMaJrr,Iro Morr(er 6urr u se
qEJII,IM III{CJIOM.

o6u1ee qr{cJro BBeBA, AJrfl r(oropbrx r?m 6r,rJro orpeAeJrego rro Earu4M
AaHrrbrM uogo6Huu Mero[oM, paBno 117. flonyueHHaa cr4creMa nm yoiloBfia
o6oasa.rena vepes K.

2. flo Br,rcoxoxaqecrBeHrrrrn\{ pelpoAynquaru ynr,tpaSuoJreroBr,rx yqacr11oR
crrexrpoB aresg A u B n crarr,e O. Crpyne [8] sarrqa 6rrru oupe4eJreHbr rzl)l

wrx 24 anes4 [cncreua K (c)1. flucuepcr,rfl oprrr]rrlaJrbgbrx cner{rporpaMM-
20-40 A.lua s r{HrepBaJre rr 3250-3gBB A. oq"rru rroMepa trporraBoAr.rlrr{cr}
c rorrHocrr,ro go 0,5. Tax, x trptrMepy, [pr{Hr{Manocr, nm: 20,b, ecilyl rrulvtfl
c n : 20 oupegereuuo o6napyx{rrBaJracb, a cyqecrBoBaHr{e JrtrHr{r{ c n : 2l
6srno colrnr{TeJllHo.

3. B crarr,e O. Crpyne u A. YnaoubAa [g] trpr{BoArrrcfl oqeHxr{ n,m rro yJrb_
rpa$lroneroBbrM crleltrpaM BBeBA, qacrb r{B noropr,rx [crroJrb3oBaua n pa6ore,
o. ctpyne [B]. r{ucro BB'BA c uafigenur,ruLrnmB [g] pasno 40, o6rqux c pa6o-
rofi o. crpyne [Bl aneag -23. oqeuxu n*B Lg] Aarorcfl c rosHocr'ro 4o 0,5
(pgg c. Y.). cpanueHr{e arr{x AByx pflAoB rroaBoJrfler cyAr{rb o rorrHocr, rra-
BOMepEr,rx oqeHon nnl Tro cneHTporpaM[{aM c 4auuofi 4ucnepcuefi. cucrenraru_
qecHux paanr,ruuft B arrrx pflAax nrn He o6uapyxutocb, rroaroMy o6a pfAa,
K (C) r C. y., 6nnu o6teAuueHr,r B oAur{.

4. l. M^ralixa s cepuJd pa6or tr0-r2) npz,oArrr orrpeAeJreHr{fl ynceJr r?}r.
Iro yJrr,rpa(pnoneronrru ctreHTpaM 3Be3A. oqenxu n?n AarorcH e roqHocrr,ro
go 0,5. trracno BBeBA B pa6orax t10-1l,21cocraBrrfler coorBercrBeuuo 27, 116
lr 115. Bo ncex rpex pa6orax rrMero?cs o6r{ne BBe3Ar,r, rax rrro rrorHoe
sr{cJro BBeBA, [Jrfl HoropErx l. MuqafiHa onpeAeny!trt nln, parno 190.

Pngrr n^ n pa6orax t11] u [12] ne EMeror Me]r{Ay co6ofi cr4creMaruqec*ux
paanu.rraft r{ pacoMarpr{BaJrr.{cb n ganruelirneM Har{ oAun o6n1ufi pag (M),,
I{ xoropoMy 6xlru uplraeneubr AaEHbre o6 n* us [10].

5. II. I4epunr lr o. Buacon [13] oupege,,unwlva, a 3arer,r rlmErrn rrecr]r
aneag B u A uo eleHrporpaMMa\{ c BecbMa nurcoxoii gncuepcuefi, oHoJro
3 Aln"tt.,(ononnr.rterbllo HalIIr 6rr.nn narl[er{br B Jrrrreparype oupe4enenux ?I/2.
Ir nm errle [nfl rrorr{pex 3Be3A B U A C ranol] }r{e Ar{cnepcuefi (cuexrpo-
rpaMMbr o6cepnaropuu Maynr'-Burcon). Orpegeneuufl nrn Arn arux l0 anea4
e 'lnrarlaci HarlMeHCc SaBpJClLUI4I\,rIt or BeJtllytrl.lLt Altcnep efiu n paapcmatotrte.ii
cuoco6nocru cleKTpolpa{a u 6u.ur npru.rrrrir HaMu B rrarrecrBe craHAaprr{brx
(cucrena M. B.).

6, firn 34 anea4 F0-_G0 6r,rru ucuoJrr,BoBaEbl orrpeAeJreHr{tr nn R pa6ote
V. Bcttrepa U4l.

7. flpunneuenr,I 6r,rrrr AJrrr cpanrrer{r{rr ABa prrAa orrpeAereuuft rr1?1 rro crex-
TporparrMall c nI[anoi'i u nr,tcoxoft Al{cnepcr'rr{Mn, BrirrroJlr{erillrrx O. nan ,{r.rn
t151 (pxs B. tr{.).

Bo ucex cel'ru Eepeqr{cJrerr[Lrx Blrme prrAax oilpoAeJreunfr" n* qacrb sBeBA
oxagaJraos o6qefi, Tax sro rroJruoe artrcJlo sBeBA, AJIE l{oropbrx uMen}rob olpe_
AeJIeIII4rr lz* R Italtoil-ru6o oguofi cucretrte I{JIH B rlecxoJrbxrrx cr{ore}raxr paBrro
272.

Bce pngr,r 6rr,rilr eneleHr,r B eAlrgylo c![cfomy. Ba ocnonnyro 6r,rua aanla
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cr{crer{a olpeAeJrerrrlfi n,r" rro ctrol(rporpaurrlatr c nl,tcoroii lucuepclreii (M. B.).
flo o6rqranr BBeBAaM 6unn uoctpoeum rpa{ult}r IIJITI peAyl{qur Ra}I{Aoft r{3

crrcrer\{ r( cr{creN{e M. B. B cnyuae, ecJrrl AJrfl rartoii peAyltqt{I{ o6rqux enea4

6rrro ualo, To rIpoBolUIJracb [peABapl{reJrbHarr peAyltqurr cuaqara I{ IIpolre-

rxyrouuofi cr{creMe, a BareM y}I(e fi cllcreMe M. B. B na.recrse npomemytouuoii
6nra nssra cl,Icrerla K (C) + C. V. flplrneAellr{e cucrerlbl V. Betinepa I{ crarl-
gapr:uofi crlcrel{e He y/{aJIocr, BlrrroJrHr{Tb r{B-Ba orcyrc'tr:\rrr Aocraro{Horo aII,I0JIa

'o6qux BBeBA c Haftoit=Ju,.r6o r{3 ocraJrbrlblx crroret\I.

7Iay.1s1rrna noryqerrur,rx peAynqroHrlblx rpat[unon (r[ur. 1) uoauotulo
oqerlrrb BerI{s[Hbr cJryrrn;rrr,r* .rr cr'{crcl{arr,Iqecril{x ortrtr6ott orIpeAeJIe.HlIrI

r?n1 B nalr{Aoii clrcrelre.
trlla arlanuaa $ur. I nuguo, rrro Bo r]oex crrcreuax c;ny.raftEble ortru6ltll

olrlleAeJleHrlfl I?r?1 AOIIOJILHO t[aJILI, TaIt E(e I(aIt cpaBrrlITeJIbHO IIeBCJII{Hr{ OIia-

BaJrr{ob Ir cuorerrarrrlrecxrre orun6rur. I{cxrrc.rerrrtexl .slrJrflercrr cLIcreI\Ia 3. rlalr

fnu [15], urreroular 6orsrune n cnyuafiHLrc r{ crlcrcr\,Iarr{qecltlre orlru6nr,r -
ReJrrrqr{Hl,r n* n er:ofi cr,rcreMe cyrqecrBeHr{o BarrrI}I{eHbI (oco6euuo 4nl 6o.ur,-

runx n-) n cnyuallnsre ourn6xu oflpel{eJre}Illtr rum rlpr{Meprlo B 2-2,5 paaa

6o,rbue, arerlr AJrrr Apvrr.rx crrcreM. llocne peAyr(qr{u c rloMoulblo coorl}ercr-
Ryror{ux rpaSunoo B cr.rcreMy M. B. Bce prAbr olpeAenellui,i n,,, 6btttv. ycpeA-

Herrbr, [pLIaIeM orlpeAeJlcHrr.frr n1.n B cl,IcreMe nau ,(utr rrprl ycpe4l{clrtlt{ IIpIl/(a-
BaJrcfr rroJroBr{rrrrrrft sec.

Bcero giltr 272 anea4 6rr.no r{cloJrbBoBa}ro onolo 580 orgenr,rrblx ofipeAe-

rerurfi nm, T. e. B cpeAHeM ABa oflpsAeJreuurr nm l\Irrr Haxrqoii enea4r,r. flnn
oqenr{rr rorruocrrr oflpeAeJreur{n nrn 6sula Rr,rqI{cJreI'Ia cpeAHrltr HBaAparurruatl

oruu6Ha oAHoro r{BNrepeHrur r?in; ona rr cpeAHc}I paBr{a +0,45, a cpe/(rlflrI ItBaI{-

parr.rqHafl oruu6Ha oHoHrrareJILHL{x BHaqer.Inrt" nrn paBHa I} cpeAlrel\,r -l- 0,30.

Onpc;letrenufr tlr6 cueAer{Hbre r( cr{creMe M. 8., N{orJIrt paccr{arpl{Barbc.rl
yffie KaIt ocno6om4euHbro o'r' ucrtaE{aroulcro n.lrlrHrIrt ltortcrll{or"I paBpemarc-

lqeii cnoco6uocrr{ cnenrporpadra.

,(anee Heo6xoAuMo 6r,uo ucupaBrrrr rroJryqeHr.rbre Trrrtr,l\l o6paaou 3lrartc-

lrrrrfr nn Ba l{cr{ax{amtrI0e BJrl,Iflrlue BparqeHrra BReBA.,[,c.ro n roN{, rITo 6rrctpoe
oceBoe BparqeHr{e BBe3Ari 6y4er npr,ruoArlrb H BIIarIr{TeJrblror'ly pacIrI'IpeIII'Irc
nouTypoB lrauuii r,r B peByJrbrare aroto H rreperraJroxtclrr.rrc npr,ulr,eB It oJTIIT{-

rrrlro 6rlrarurx coce[Hrrx rlrrurii, T, e . It yr{e }rbrrrcrlr[ro Hor,tepa n,1x.

I4cnpannenr.re rra6.nrogerrHr,rx rzirr Ba pacur,Ipflrorltree BJItIflHLTe oceBoro Ilpa-
rr{eHr.rfl aneag 6r,rno [poBel{erro Ha oc}roBe cJre/1yrc]r{I{x coo6pantenuii.

Morxno 6r,uo onrlr4aTb, rrro AJrrr tsgeBA lt y3nor{ cnenrpaJlsHor{ [IITepI]aJIe,
crrax{e}r mupranoii 1,0-1,5 clenTpaJrrrHoro frollr{Jracca, 3netsAbl, }Ie Ilpaul,arc-

Iqr{ecfr I{Jrr{ c oqe}rb uanor,l cHopocrbro Bparqeur{fl r.r c r{aJro paB.[I4rlarc]I\I{Mrrcrr

cBeTIIN{ocTtIMl.r, I{OJI}nHbI r{NIeTb IIpaHTT,TUCCI(I,I OAr.rIt rI TC iRe lla6nroTlaellr,re
BeJr[suHbr nm, orIpeAeJIEeMLre SJlertTporrrroit ulorrtocrbro B r{x aTl\Ioc(bepax.

Paa6poc 6y4er o6ycnoBJreH ToJrr,no ourr.r6xar.rn ualrepenr,ri.i t'l,,r, EcJItt )r{e BIIeIJAa

o6;ragaer 6r,rcrpr,ru occBbrN{ BparqeHrrerr, 'lo DTo AoJr}r{r:ro rrpl{secrr{ r{ AorIo.}I-
HLITeJILIToMy pacrrrr,rpeHr{ro r{ BalvrbIBaHrrro Jrr.rrrr4ii c lrerrr,rru{rIrl ItBaIIToB],rl{L
qncJlaN{LL?.

tr4ayuar BaBrrcr{Mooirr, qr,rcJra nnl o'r criopocl'u Dparrlorrr{rr (z sin l) AJrfl BBeBI{

B y3nllx I{HTepBaJIax cflerirpaJlr,Hbrx rtJlaccoB u a6corror}rl,Ix Bo.IMrII{H, Mo}I(}Io
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orlelul:rr, ue,Trrrrrulrbr nolpaBor{ An*, noropr,re ueo6xogrlMo BBecrr.I u ua6lnr-
AaeMbIe ql,rcila 7??rr, r.rTo6Er IIclpaBI,rTB I{X 3a }ICHA)I{amUee BJII,rflIrLle OCeBO|O

Bparrlelrrrrr.

I4o 272 BBeBJI rrauero cflr{cxa cr{opocrr.r Bpatue}r}r.fl u sin I g.na 256 anesg
6r,t.ur.t n:.alrr rIB l,rMerofl{el'ocg y Eac cBoAHoro l{araJlora, olI,ICaIIHoro r [16].
llrr, 3llcaA o rrBnecrHbrMr,r a sin i, orHocflrr(r,rxcfr r{ .vilHLrM crre(rparrr,HbrM
rrHlrellBaJraM, crporrilr,rcb 3aBrrcrrMocrlt rlm o'r lVIu, Bcero AJrfl BBeBI B crrex-
l'parbrloM IIIrrepBaJrc O5 - FB 6r,r.rro nocrpoer{o t5 tanlrx aanlrcuuocreii.
[Ipltnaep rar{r.rx BaBrrcr,rMocreii gau na {ur'. 2.

.I(rr riaxtgor:r sneagu HaxoAr,rJrocb yr{JroHeHr,re An,, or cpegnert BaB}rcrrMocrrr

(,'L1,.,12,,,).lla'r'cr,r crllolrJrlrcr, BaurrclrMocru Lrtn"or z, sin i Arn sseaA c pa3JrprrrHbrMtl

rra6;rrogcurrlil{rr RoJrprqrrlaav,rrntn I,r npoBolu{Jracr cpeAutrr{ HprrBarr (Ln^, u sin i ),
clrori /Urfr !a3irl.rrrHbrx n,,, (rllrr. 3). ,I{aree AJrn ira)r{Aoii aneegu [o ee fr,,,

rr zr sirt I rra oorrosc cpeArilx 3aRr.rcr.rN{ocreiir ua {r'rr. 3 naxogr.r.nacb rroflpaB]{a
An,,.,, B0et-;qa Iro,rro]I{IrreJILIIafl .

.I[rrt 'r'e:x ]rcN{Irollrx BBe3A) noropr,re He }r[,reJu{ onpelleJrerrr{rlr cxopoc'reiil
BJrart(,Hrrr, u r{a,r('crBC BCJrL{(r rlrr u sirr t 6],a.rtr,'u cilL,Arrrlc 3Ha(rclrtrr,l asn i
AJrrr Bner|/( noqo6rroro cuerirpaJrlHoro nJrac0a lr uogo6Hoii cBerr,rMoct,rr.

14u crialarruoro Bbrrrre oqeBrrAHo) rrro BJrrrfllrrre r{pylHoMacrnra6uoi,r ryp-
6r'tteurnocu'lr, l)acmypr{rcrr[cl'I cuer{TpaJrr,rrbre Jrr{HI,Irr uogo6uo roMy, r{ar{ oiro

/{e.rlac'f oceBoo R]lal(elrl{e BBeBI{, uonparHoft An,r, TaIt}fie, ecrecrBeHHo, yrrrr-
'fhl]taoT(i,I.

lJanucl,tltoc'lr, IroN{epa nocre4Heii na6rro4aeuori noqopoqHoli rllur.rlr, rrcrrpaB-
Jleullor o ira lrllarrlcrruc BBeBItrbI, or crer{1'paJrbrroro nJracca Ms 272 aneeq
05 -- FB npI,ulcJlelra na {ur. 4. 3Aecr, AanuLre A.rrfl BBeBA cnexrpaJrbHbr\
IiJIaccoR 6oneo rroa4Hrrx, qeM F0 lr oco6eHrro A.rra BBeBA noalr{e F5, uenee
]{ai\e}fiIrbr I43-Lra rp)rArrocTe}"r onpeAeJlel.rr,rfr nnL B I,rx onel{Tpax' a Tar(E(e rr3-3a
ror.o, t11s noJry\eHHbre V. BeHHeponr It1r] BeJrr.rarrrHr,r l??nHe yBf 3aubr c trpr{Haror'r
IraN{r.1 cr'aHqaptnol:i cr.rcrel,rort M. B. (orcytctnvror o6rrllre anea4m).

FIa t[r,rr'. /r nponeqcubl r{pr4Bbre paBrrr,rx a6co,-rrornrrx BeJrrrqr{rr or Mu: - B?i]

ilo M,.: i 3"t. IIa rpar[une J]orr{o Br,rAerr, paaAeJreHr{e Bcex BBeBI parrHr,rx

crrexl'paJir rrbrx r{JraccoB ilo tsorr'rrlfiHav, nm }ra lIBc lpyrrflbl (uocnegonarenr,-
noc'r'r,r): rra cBepxrr4r'aHl'r,r Lr BBe3[r,I raanrrort nocJre[oBareJrlHocrl4.

tIo rrcrl)aBJrerlur,rlr Ba oceBoc BparrleHr{e 3HaqeHlrflr{ fln c rroMour,Io

Qoprr,ry;rsr Irlrrrllrca -'fer.uepa (1.) uaxoguracr a{rpexu,rBaafl r{orrlrau lJror-
riocrr, rz'. Saruorruoctl lg n'"(nrn) or cneHi'llaJrr,rror-o r{,rlacca rrpeAcraBJreHa

utr r!rrr'. 5r. Ilprr oupel{eJrcrrrru 1gn" rro nln o6r,rqrlo orpaHuqutsarorcfl Haxo}il-

Aelir.rer,r lgruj rro {opuyric (t), no.ualarrlea{ caMbrl,r, riro Ber[quHa n'e rr ecrb
r'rcriol,rarr o.rlcl{rpoIlHafI rlJrorr{oc'r'I,. OArrarto aro Ho coBCeM rlpaIlI4JIbI-Io.

lrllrnocttro, rrlo ccJIr.r'l'ert{ueparypa 3BC3ALr, lt arruoc{opc noroporl rrpl,rNreHrercg

e'r'a t[opu1'la, y](oBJIel'Bopner rrellalcrrcrB\,

1' 1l 'os' tn" 
- 1' ,,,

l, ,,

lcr (ropruyra (1) gacrr rt"-2n", LI\a n(. - oJrer{'r'porr}rarr urroll{ocrr [1]. IIpuuuna,
oloro Bar{Jrroqacrcrr r cJrcAyrcrr(o[,]: Ln';. 'l'{ 7',,, pacrruperrllc ]rollojroAnLIx.
Itulruir IlbIl,blBaerc.fl n panHoii c1'eueHU Irpolorlar\'111 Lr eJrrrr{'rlloHaMr{, r{ B aToM
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cnyqae B {opMyre (1) ,'" o3rraqaer cyMMapHyro Houqeurpaqrrrc aJrexrpouoB
r{ IroHoB, 't:. e, n'e=:U* nr, a co6ctaeHno eJrenrpouHafl nJrorEocrb ne paBHa
upra6rlrxren:r'o n'"f2.

Ilpr.r reuueparypax 6oree rrrcoxux, r,ev, T*, BJrrrflHrre oJreHTpoHoB Ha

paoruuperrr4e BoAopo4nbrx nranuti yMeEbmae?cfl, npuqeM erp{enrunuoctr
aJrel{rpoHoB c pocroM TeMueparypr,r 3BeBAr,r r{BMeHflercfl Iro BaHoHy ?-o'u [1].

Clegonare.nrno, AJrr BBeB[r,r c reMrreparypoft 1'1T* u c rroMepo\{
nocneguefr ua6urogaeuoit ttwswu nm oJreHrpoHHaf rrJrorHocrb rte uoxer 6r,rTt
oirpQAenena uo a{rpeHrlrnnofr unoruocrm n'e lra coorHomeHr.rrr

ft'": ft"[, * (?)'"): n"[r + (tl*u;,,1

Bsrqucrennar c rror{orqsro s'roii {opuynrr [olparna Llgnu AJrfl trepexoAa
or lgn'" (e{t}enruruoft unoruocrn uonon) H Drrenrpounofi unoruocrr (lgnr)
rrpeAcraBJreua s ra6r. 1, xan {ynnqlra na6rrogaeuoro HoMepa nnr lr crten-
rpaJrbHoro HJraoca. ,(na uoryveur,ra rta BaBtrcr{Mocrz Alg ft"(/trn,7') nrrpa-

Ta6",rurqa 1

05- 09
09 - 80,5
R0,5 - 82
82-86
R6 - ll8
BB-A0,5

A0,5 - A7
A7 - Ir2
F2-G5

-0,16
-0,18
-0, 20

nD

-0,24
-0,26
-0,28
-0,30
-0,30

-0, t5

-0,17
-0, 19

-0,27
-0,23
-0,25
-0,27
-0 ,29

-0,30

-0,71r
-0, 16
.-0,19

-0,20
-0,22
-0,21t
--0,26

-0,29
-0.29

-0, t3
--0, t5

-0,17
-0, 19

-0,200),

-0,24
-0,26
-0 ,29

?rtacr{y10 .rcpr:l rra6;rrcI(erllrl,re ilapaMcrprJ BaBllcr.r}roLrl'L Alg n" (i'2,r,, Sp) lr;r
IrepemJrrl ilo rranecrrroMy coorrromerurro (or,r. Il-tl, crp. 363) or ].roHr{BaqrroHHr,rx

rcMrleparyp ('l' - 1- r) n e{r(rerur'mHbrN{ lcMrrella'ryllaNr rrr 3arex{ ri crerirllaJrbrrrrrN,l
Itrt&ccoM. ,I{;na nocleg}Iero nepexoAa rrrr{aJra er{rrfcnurcusrx rel{rleparyp 6rrrra
r;rrrra 11:] |t171 c ne6onr,mr,rN,rr rr3NreHoHuflr{rr rI 71orroJr]reHr.IfrN{r{ AJrrr ltBc:}A

0 
- 

130. iSaur,rclrr'roc'r'r, Alg ru,, o'l' /?r)r n Sp rrI)e/Ic1'auirorrrt lpar!rruecnr rra

r[Hr'.6.
Iloupaoitu Alg r2,,, IIoirBoJIrItolrlrrc nelteii'r'lr or onpeleJllouoii no t{.ropu1,lc (1)

IIoJII{qtrrIbI lgrz" n IJeJII{(rl,rHe 1g12,,, oriaeuBalorcrr, 1'aIirrrt o6paltolr, AoBoJIr,rro
slra.rureJrr,HrrlNrrr, or --0,13, -0,16 /lJtrr 3tse3J[ O 4o -0,30 

grrlr lrncag Tl.

flolyuerrusro [ocJre B]]c[cHun a'lu,\ rorrpaBorj 3rrarrenl,rfl 19 ri, ltt,r par,-
oMa'fpLtRaJlLI HaH ortor'rrrar0JIt,Hr,ro rlnarreHr,rrr lg ri. (12,,,), rroJryqer'rrlbre rro rrol,repy
troc"rreiluoii r-ra6"rrro4aeuoi,i nr,rrurr.r RoAolloAa B (ilrerirllar tsRcB/i parrrrr4x orrori-
'l'IlaJIblrblx r{JraccoB. 3anr,rcl,rl,rocrrr arr{x lrraqetrrii lg n. o'r' clreI{Tl)aJrBHor'o

riJracca AJrfl r,lri.yrrelrrr,rx r{ar\,ru 272 BneBlI rrp},1lro11eua Ha r!l,n'. 7. Jlo"rrnarr
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19,5
i 9,8
tB,6
15,8
18,2
20,5
19,6
t7 ,6
18,3
18,2
z't,l
L7 ,L
19,6
19,2
17 ,1

20,4
4tt t)

17 ,2
18,8
16, B

lit ,1

28,1
22,1
ta ,)

17 ,5
15 ,0
t4,

20,/+

2t,L
18,3
15

1?t,72
13,92
1 3,85
1lt ,01
12,38
1 11,76

13,69
1:1, 86

1 4 ,(\L
13,1it
13,81

13,95
13,90
13,68
73,62
13,61t
13,61r

14,Ut
t13,59
13,5/+

13,7/t
:14 ,27
13r , 8t
13,42
lJ,)/

I'3,92
13,79
13, Bl
13,22
14 ,01
J't,;)l
Li),6/t
1.4 ,0r
13,00
'l .1 ,'t/t
13,64
{ 3,99
1?',70
14 ,07
[4,4r
12,39
13,16
j 3,99
1i) ,9/t
I/t,4.4,
't 4,$7
13,41t
13,34
t3,79
llL,41t

-0,27
-0,27
-0,27
-0,27
-0,21
-0,27
-0,26
-0,27
-0,27
-0,24
-0,27 1

-0,27 |

-0,27 |

-0, 26 I

13,4i
i 3.6;
ilt,58
1:l ,7 4

12,17

13,49
13,4:t
13,59
[i\ ,7 /t

l2,91
tI3,5L

13,68
13,63
13,42
13,36
r3,38
13 , .",8

L3,77
13,33
1,3,28

13,41
13,99
1iJ,51t

13, 16

13,31
13,65
13,51
r3,53
12,95
13,72
13,2,9

I 3, li6
13,72
12 ,7 i-t

i 3,1(i
r3,36
r:\,70
,t3,rn2

13,78
14 ,,lL
12,17
1l2,89
ilt,69
1l.3,63

1./r .1 L

1.1t,37

7?t,75
J3,05
{3,49
14 ,l|t

-0 ,26

-0, 26

-0, 26

-0,27
-0, 26

-0,26
-0,27
-0,28
-0,27
-0,26
-0 ,26

-0,27
-0 ,28

-0,28
-0,27
-0, 29

0,67

0,67

0,24
0 ,91
0,76

-0, 28

-0,28
-0,29
-0,25
-0,28
-0,28
--0,29

-0, 28

-0,29
-0 ,30

-0,22
-0,27
-0,30
-0,30
-0, 30

-0 ,30

-0,29
l-o;r;
I -0 ,30

l 
-o, ao

sp | ,, l,.,,ol n'* lrlt,, | "* tgne lats""



Ta6rurIa 2 (onouuauue)

86146
210459
196524
120{36
142860

170153

173667

171635

8890
501 5

194093
90839

461lt

F5
F5

F5
15,3
I'5,6
15,7
F6
II7
F8
tr8
FB
FB,5
GO

m
+3,1
III

+0,75
+3,25
+3,04
+3,96
+2,75
1a (II)

o r-

+3,85

-5,9 :

+4,34
+4,82

0

t40
59

0

!5
0

5

15

15

0

0

0

t3
18, 3

17 ,1,

74

t4
14

15

20
o9

t5
22
ttI
t3

14, g0

13,79
r4,01
l/+,67
74,67
t4,67
71r,4/t

13 , 
zrg

13,02
74,tt4
13,18
15,45:
14,50

71t,60
t3,49
13,77
1.4,37
l/* r?r7

t4,37
14,74
13, 1g

12,73
71t,1/+

12 ,89
15, t5:
14,60

1.3

1B

L7

t4
14

t/t
15

20

15

22
T1 :

13

I
I
T

I
I
I
I
I
I
I
I
T

I

-0 ,30

-0,30
-0 ,30

-0, 30

-0,30
-0, 30

-0 ,30

-n ,o

-0,29
-0, 30

-0,29
-0, 30

-0,30

cBoAHa pe3yJrbraroB onpe[eJreHVtrlgru'e(n*) tr 7g nu (n*) trpeAcraBJrcEa B ra6ir, 2,
B croJr6qax noropoii IIocJreAoBareJrr,Ho nptrBoAflrcrr: r{oMep BBeBAr,r rro Kala-
fiory FID; clor{rpaJlrrrrErii HJracc lr a6corrorHarl BeJrr,rrrr.rua, orrpogeJrenrrr{e
MoroAoM norrrqecrBerrrroii cnexrpaJrr,Holi xlaccu(trrxaqrrrr [6, 7]; cxopoct.b
Bpal{errr4rr BBeBAbr (z sin l); Ha6rroAaeMbrfi rroMep il',ni rrrrcrro orAerr;Hr,rx
orlpeAeJlorl.Ift (1i); onrlr6na oAlroro orrpeAeJrclrutr nm (rerurrr4ua 6nm); Br.raqe-

rrtrc nm, r,rcnpaBJrerrEoe 3a BJrrrflHl,re Bparqerruf sBe3Abr; Jrorapu(pM ar[{eH-
rtrBrroit r,roHr{ori lrJrorrrocrr,r -1gn'", oupeAeJrerrrrbrii rro {opuyne (t); rro-
fi]laBxa Ala ru, tr, Eanorreq, ]rcrroMr,rli rorapn{l,r Drer{r]tonrror,l lrnoruocur -lgnn. Jfelxo or{elrllrl, rlro cpeglrfltr r{Bagparl,1.tsafi oml.r6Ita sua.renr,r1i 1gn,
(unn lgn'"), npaseTleHrrrix s 'ra6il. 2, go.urxna 6r,rrr uoprrAria *0,03-0,07
B cpeAuer,r (n aanl.rclruocrlr or BeJIErrrrlIbI tvm trr \ncJra oupeAeJrerunii. n*
nJrrr Halr{[oii aneagu).

Orcrc4a Molnrro cAeJlarb BbrBo/L rrro cpe4Hflfl oJrexTpouHarr rrJrorr{ocrb rl
rex cJIoflx arilIoc0epbr sBeBArrr, r4e o6paayercrr rrocJre4nnR ua6nroAaetrafr
Jrt.lrtttfl BoAopoAa, I,rolHer 6r,rtr, orrpegeJrelra IIo llorrepy n?n c (bopr{aJrr,Hoft ouru6-
Rofi troptlAxa 10-20o/o (ageu, Mbr troJraraeM, arro an*=0,45, a qucro olpe-
4eneuraii n1.n \trrfl Hax4oii BBeBAbr rre r[eHee AByx; cM. o6 erolr nr,rme).

$ 2. OupegeJreur,re aJrer(TpouHr,rx nuorrrocreii
IIO EIiBI,IBaJIeIITfIbIiu mlIplIHaII BOEOpOAIILIX lr'rnlrii

B'ropofi A,reroA orrpeAeJrerrr,rr{ DJrenrporrnrrx nrornocreii B artuoct!epax
roprlql{x BUeBI{ ocrroBar{ }ra cJreAylon{ux AByx coorr-rolrerrrrfix. B cnyvae orr-
TLrqecHI,I ToHHoro cJIoa ariBr,rnaJrelrrlratr mr,rpllna Jlurrrrr,I 6a,;rr,ueponcltoii cepuu
W-r, cnneaua c rloJrrlbrN{ rrlrcJlor\,r arorroB lroAopoAa llo BTopoL,r HBarrroBor\r co-
croxul,ril B aroN{ c.lroe -- seJrr,rqlr}roii No,rH, ooorr{oureHr,re}I

wt.: #f f .No,zrr, (2)

I4[] I{oropot'o nro}r{l{o t:[.o W], orrpeAeJrrrrb No,rH. O4rraHo peaJrrrrrbre BBeBAHr,re
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arl{ocd)epbl IIe flBJrflrorcfl ourllqccHu rolrnrltli,I Arrr So,rr},mr,trrcrBa ua6Jrm/(ae-
,r'rr,rx tr.rnui.i 6anr,lreponcHoiir cepr,rr, u cooTHorrrenue (2) AJrl rrr{x t{erTplrr\relrrrMo.
B T o rxe Bpenfl AJrfl Rbrcrrrlrx rrJrcHoB 6a.ur,lrepotcttotii cepr,rr,r c ),6r,llarrlrctrr or4Jr

ocr{nJrJrrrropcin f rrm lrpi,r6rurnaer{crr H cJryrr aro orrrr,ruecnrr ro}rr{oro cJrolr.
Tartuu o6paaolr, ilpeAeJrrrrroe iluaqcrrrrc (ff.,r11n,n,,,,), ollleAerrflerroe no lY^ uuc-
lrlr,rx Ha6JrroAael\rbrx arJre[ots 6a.ur,uepoucnoi.i celiuu, ]rorJro 6ti xap;rn.repnao-
iiarb rroJrrroe qlrcJro BoAopo/{rrr,rx aroMou Ha BTopor{ ypoBr{e n cto.]r6r1e arruo-
c{eplr c cAI{HI,IaII{rIM ceqcurtetrr. OAHano }rB-Ba rrarrurrarcrqerocrr rrepciil]brfl,rrr
r(pbrJrr:eB BoAopoAEr,rx Jrr4Hrrii B crreKTpax paHHr{x BBeBA r\rbr He Aocrr{r.aer{
IIpeAeJIbHoro BlrarreHrrrr Nn,rH, a }roH{err [o oopMyre (2) oupeT\eJrrrl.b Jrr{rxr]
nenoropr,ui nnxrur.rii npeAeJr aroft nenr.rqrrrrtr. flalee, Ha ocHoBe cyu{ecrByro-
uleii teopnlr sSSertra lllrapna Jrerno ronyqurr, cJreAyrotrIee cootuorucHtro,
cBflBLrBarorqee I4Z^ no4opoAHr,rx Jrr.rHnfi, a$senulBrryro aner(rpor{Eyro rrJror-
llocTr, u II0JIIIOe IIUCJIO aTOMOB No,rH B CJrOC aTt{Oooepri, B nOTOpO}I Bosr{r.rRa-
roT noAopoAHbrc Jrr{Hr,rrr,

wT: KNo,,Hn"(#). (3)

B aroM cooluortreHr4r.r 1i" - rrpeTleJrr,Har{ (uan6ontmat) lny6nr,ra rlnruii,
na6lroilaeuarr B crreHrpc gannofi BBeBAr,r. Hoaclirluqrrenr K aasncrrr or mrap-
I{OBcI([x IIOIICTaHT I4 BLI.II,ICJIeH AJIrI HeCITOJILI{I,IX Hl{3mrlx TIIeIIOR 6anr,l,repOnCrtoli
oepl{I{ (or Il" Uo IIt). No,rH - rroJrrroe qrrc.rro BoAopoI{HrJx aroMoB uo Bropol{
I{Ba}IToIroM cocrorrlrl,Il,r B oAlaHuquoru cro.u6c ariuocr[r:ptr.

llanun o6paeom, rropoii MCroI\ oupcAeJrcrlrufl cpeAurlx /.r.r B 3teil/{rrbrx
arr{oc+epax cBoArdron rr rraxo}r{Acnnn AI,,,z,I1 trt 0oorr.rorrelrw (2) rro r,r3Re-
(rrIrr,I['I lVv v 3are[[ n ollpclleJTel{]'t1o ne tt:} cooTlroulel{Ira (13) ilo VY'i, Al o,2tl
Ir onlleAeJrrreuoi,i nl na6.nrogerrrri,i R..

UTor: irpoc'r'oii lr 6r,rcr1-rsrii r,rcrog olllellcJtcrrl.rfl nc llJJrt r.olllrrr{x 3DeBIL

l\,irrr I,rcIloJrrr3oBaIr]rfl r{oropoI.o Heo6xoluno "r1ltIl1r, uHaI]re rta6rro4aeur,rx
ilapaM0rpoB Jrrirrxii 6anr'nrcponcnoii ceprrr,l W1. w 1?", 6r,rn BueltBbre rrpuMelrelr
1\. Vuaonr,gom ItB] 14 rroJr)/rrr,rJr lrocre aroro rurrporroc paorpocTpaHcrrrre
n pa6orax tro ltoJrr,rrlcclrBcrrrroMy auarrr{By cilertrpoR l.op.Ernrx lBe:lA.

Cyrrqecrueurrbrxr Hcl[ocrarltorf arol.o ]rcroAa ,rBJrflercrr ro, r11s 1l I\aHrrorr
cJryqae r{br onpeAeJlreN,r Fie cpeAlre c BrraqeHI{e ,?(, R ToN{ ar[c[eH-
rl,illrroi\[ cJroe ari\[ocftepr,r 3Be3i\br, rAe ]to3rrr.rnarcT Boi{opoA}rr,re JrIlHr,ltr, a }reHo-
Topr,ri'i u c p x u r,r i,i II p e A e JI rre, rrpflrrclr cretrelrb ynJloHer]rrfl Brraqeur,rrr
aroro [peAeJIa or cpeAl]el'o (<trcttrnuoror>) arla.renur /?e llo cux [o]l rrl,rr{or/{a
ItoJrI[rIecTBerrrro r c oqerrl,I]laJracb.

Jlerno Br{AerL, IITO BeJrI{qLIIJa SToro yltJroHerrr,rfl BaBr{cnr orcrerrcrrrr rrepe-
ltpr,rrr{rr rrllr,rJrr,eB BoAopo/(rrbrx trr,rrrr,rrl r{ pacrer c yBcrI,IqeHr.rcm ?7^ IIr,rrrr{ii,
r. e. AoJrll{ua 6trrr, nalt6onrmefi. gln BBeBA crrenTpaJrbrrbrx nJraccoB n6nr{sr,r
A1 -A5, oAHarto AJIrr noJIyqcl{I{f noJrr{rrecrBerrrrLrx orrerrorr tpe6ycrcn cre-
urrairlHoc r,rByarerrrlc aToro Bonpoca.

B gauuoii pa6ote N{Lr flpl.INlerrr{Jrr,r r{BJro}fieHur,ri.r }reroA r{ cJreAyroqeNry Na-
repr,raJry ua6nro4euuii.

flplluepuo g.un 300 BIToBA crrenrpaJrbrr;rx HrraccoB 05-F2 n Harrrlrx pa-
6otax [6, 7l 6rrwr rtoJlyqeubr rorrHbre Buaqeurart c[enTpaJrr.rrbrx nJraccoB r,r

250



a6conrornr,rx BeJrr{qr{H, trpuqeM AJr.rr [oAaBJrrrmrqero 6orlrulrucrBa grl4x BBeBA

r{Mer)Tcrr olpeAeJreulrfl Wt, 6onruroro qrrcJra 6anruepoocHlrx rururfi.
Ha ocnose cooruotuelrua (2) yln naxgoii BBeBAsI uo lgtr4/1 6r,Inu ortpe-

I{eJreHbr BeJrr[qr{rrbl lgNn,H iqna.rlrnrafi 6amlteponcxofi cepur, a Bareu 6stno

r-rarigeuo [peAeJILHoe BI{arIeHI4e Ig (/Vs,211)"r.

Cnoco6 orpeAeJreHnr 1g (116,211),, uoflcn.tlercrr {r". B, rAe HaHeceHEr

3aBr{cr4MocTn 7g No,rH oT HBaIIToBoro ql4cJJa n Allft lltnnli 5anr,lreponcnofi

I,Q N n,H
/10

t'g(xo,zn)-= /0,JJ

_L1(tto,tn)*= t1,50

E 8t/0 /2 lJ /4 /,f /6 /7 /8 /t Z0 2/ ZZ 3J 24 Z,f
n

tDnr. 8. Ipa{rr, rrononsronlnrt onpe,4eteuue lg(No,rH)* no ([oplrlr:rs (];
CBerrLre HpylHI{Ir -a Lyr (AoY), reustte x Cas (BlIa)

(rlp14l,1 R crrcxrprix tsBe3J(, al,yr(A0V) r,r xCas(131 Ia) u VxararILI rpeAcrllrlrLIc
;:ruaarerrr,lfl 1g(Ar,,,rl1),,.. 'llortuoclt, olrl)crAe,iIeIII{l 1g'(l1ro,rfl)rn lIo ral{olro rlira
r'1rar{ilrrtar,r BaBrlcr.rlr B rrcpB\rro orrepeAr, or rorlHocrl't oIIpeIIcJTcIr ,1lnllrT, RollopoArrr,rx

.rLr.rnr'ri,i gnn gaunoii aBcaAbr 11 or rirlcJIa nrrunii t II:tRccrtrlilmu lVt,.

,(nn ltarn,qoii aneaqsr rreaarlr,rcrrMoc oIrlleAeJlelrlre lg(Ao,rfl)* 6ruo upo-
jto.[arro ABa]r{Arn. ()pannenue pnyx IroJr\rtlerrHbL\ l)rIAoR /{a.[o Boi]Mo]t{Hocrrr

or\cHrrrr, Bepornru\rrc ourr,r6rty ol(r{oro oIlpeAorlcHr,rs lg (Iy's,21l),r, Itoroll arr

ooc'larrrrrrer R cpcAuel{ + 0,05, a AJIrr BBeBA c Aocral'oqrro 6o.nt rnuu qilcJroM

rltnr.rii c r{illrecrrr[Iuu ?[r cIIIe MeIrLIflc, o1{oro + 0,03.

Heo6xo4r,nlrre IIJrrr ucrroJrr,BonaHr{rl cooruorrreHr,Ifl (3) ucrn.rnur,r ,11" 6rrnlr
orrpeAeJreHr,r AJrrr paccllarpr{Baer{brx BBeBA cJreAyrorqlrM rryrerf. Xoponro lrane-
crHo, rrro B ctrenTpax aucag O-A ualr6oree r';ny6oxurru Jrr{}rr,rrlN{rl flBJrfrorcrr
Jrr,rnur,r BoAopoAa (n arreaTlax F nan6olee r',ny6oHr,rlru crarrosflTcfl nltr.rlrlr H
n K Ca II). Ha ocHoBarrrrr{ r{N{eroqerocfr y Hac r\.rarcpr{arra IIo norrrypaNf BoAo-
poAur,rx.nuuuri B crIeKTpax ropfllrr{x anc14 6r,r;ro ycrarloBJleHo, arro r{a BoAo-

ilo[r{brx nunufi nan6onee rny6onue Jlrlrrr{r{ I{s-Hr.
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Tan naH ilurttn- IiI. u I{q 6.neugupyrcrcrr B cneftrpax patrHrrx BBeBA c

Jrv:flaflM.fr FI (Ca II) u l, 3889 He I coorsercrBerrHo, rrro BarpyArrrrer I{ocra-
TOqHO TOTIHOe OnpeAeJrerrtre fr6 gJ]r erlrx nllHufi, To MbI ocrauonrlu cnor,j

nr,r6op rra JrrrHllr{ IJ6, xorfr orra, BoSMo}rrlro, LlMeer .Ro necno,rr,I(o MeI{Lme,
.reM H. u Hq, rIpI,JrIeprIo ua 0,01-0,03.

,I[rn uoily.rcultr fio JII{}II{rI lfo B crreltrpax uByuaerrblx sBeBA 6r,tno rc*
rroJlr,BoBarro lreTr,rpp lltrAa otrpeAeneruul /i6 paam,rur,n{u aBTopaMr{.

rDilr. 9. Conocranneuue qerrrpaJrr,Esrx l.ny6l1n rrEflr"r -no n cr{-

"""'':'',;.:l*'#ilH:##t#T:,llTIJ;JJ"TrporparINranI

IIo r4MelorqrrMcrr y r{ac per.lrcrporparrMaM crlcr{rpoB ropflqrlx Br}e3i{

6r,rrlr oupe4eJrclrll /10 (FI6) 71,11 165 aneaA 05 - F2 (or [Byx [o AcBrIrrI orl-
pegencnlu,i ItJIr lta?ItAoi,i encagrr, B clleAlreM rlrlrr, otrpcAe"nerruli).

Onpege.nerurl /i0 (lls) a.n.rr 76 asee4 O lr B 6rtrlt nan'r'H ua pa6o'rtt
3. Burr,lr,rca [19], gJrfl Bt anea4r,r O-F-Ira [20-J ]I l{rlrr 143 enee[ O-
F-na [2tl. Bce prqr,r 1?o(H6) 6r,r;rrr pcAyqLIpoBaI{rI n prlgy D. Brusnlrca
[19] c lo\{orurJro coorBercrl]yrour{x rpat[unor;. Cuc'r'euatll.Iecnrre iloupaBl{r'r

AJrrr }raltrero pfrAa rr pnga [20] cocraBJlrrlor (a aanllcuuocrrr otr 1?6) 0,0/r-
0,07, grr pn4a [21]-cyrqecruenrro 6orr,rue -0,18-0,22. .L{anee oilpeAe-
Jrelrufl fio (Ho) AJIrr Ita)fiAorl anea4u 6r,rnu ycpc4rleH6r rI ArItI paccr,IarpuBa-
eMblx 3Be3A Ilo,nyr1s11u, cpeAlllle sHaTIeIIII[ fio (1]s) B cllcrel{e Itgl. 3arert
uo o6n1ru BBeBAaM 6r,r,n nocrpoon pel(yrrt\uollHblii rpar[nrt (rprr. 9), cBrr3r,I-

uarorluli orrpcAcJrerrrtn .1?,r B cr{crex{e [19] c orpeAeJrel{rlflMr{, oc}IoB&Irnr,Iilrlr

Ea cnenrllorpaMMax c Bbrcol{or"r gncncpcueii (q.irn rrocrpoellllfl rpar[r,rna r,rr:-

noJrr,BolaHo oxoJro 60 lunui,i). 3ro uoenorrlJro cBec?I{ Bce orrpeAeJrellltu
/?o (Hr) ri cucrcMo, ouronaunot rla cnexrporpaMMax c sblcoxoii Allcnepcr.t-

oroa.J;

100,t

po fteJ



efi. fIOCneAUUe trOtrpaBl{tr OI(aBaJIIIcb, BIIpOTIeM, HeSHaqUTe'[6IIbIMI{: OT

-i- 0,03 gna J?o =0,25 -0,30 Ao + 0,06 4nn -1?6:0,70-0,80.
B peaylrrare Aroro BeIutItrEbI fio (Hr) 6rrnr oupegeJIeIILI [ns 253 sseeg

Or O6[Iero qLICIa 317. OUenxII IIoKaBbIBaIor, qro Bep6flrgafl oa1u66a oAHo-

ro orpeAerreurrfl Ro (H6) cocranrlrler B cpeAEeM +0,025 (0,015-0,025 p.xrt

J?o < 0,5 tr 0,025-0,040 [ug n0 > 0,5). Tax rtan Arrr r{a)r(Aoii aneagH y rlac

HMeJIOCb B cpeAHeM trO ABa HeBaBI{CI{MI-IX OupeAeJIeHIltI J?0, rO BepOfITIIafI

omrr6xa oHOHqareJILHbIx BHaqeH:rrft Ro AoJIII(Ha CocTaBI{rL trpI{MepI{O +0'02
I{JII{ HECHOJII,I{O MEIlbItrE.

f].rrn ocranmyxcs 64 BBeBA BeJIIlquEbI fi, 6ltnr oupeqeJIeHBI cJIeAyIoIquM

o6paeOlr. ,(na aneap c LIBBecTHrIMI{ fi' Il y3ItIIx cleHrpaJIbHLIx IIHTepBa-

rax 6r,uu{ nocrpoeHr,I BaBIICuMocrn (fi,, Mr) ({rr. {"0), Itoroprle troBBoJIIl-

Jrn AJrtI ocraBlIll{xcfl BBeBA rlo M, rtaiiru sHaqeur{f Ro c npzeuJreMort ll.lrtl
Hamux lleJlefi TOTIEOCI'bIO.

floc.ne Droto MBr o rroMorqlro coorrromerrl{n (3) unae,nu BoBMo}nHocrr' orr-

IlCrAeJrtrTr, BeJI[aItrI{bI 1g rz, uO Ea6IIoAaeMLIM xapaltTeprcTl,IltaM BOAOpOAHbIx

rrr.rlrrrili Wx v /?r. Coornouent{e (3) npu,lreurlJrocb It Hg, H, u H6, oAIIar(o

r{3-lta rOrO, rrTO Jltr{Hufl HB BOBHI{I1aST B CpeAHeM B 6o1ee BLICOfiUx cIIofIx

BBeBAbr, seM I-I, u I{s, Ll uB-Ba rOrO, qTO Ir I-IB cI{JIbHee IIpofIBJIflIOTCtI

riegyJlflpHocrrr 3BSBA, Taltue nax oMl{cclrfr' seM B }I, n I-16, B HaqecTBe

or(oHqareJrbHolo lg n" 6paI'ocr. clleAHee I'I3 HaiiAeHHBIX rro Hy u Hs; 3ro

nocJrelHee r{LI o6o3llaqtrJrr{ {epe3 lg n, (I{r, Hs),r' 3anuctr\{ocrr, lg n, (Hr,H6),,,

or Sp Ann BBrIrr,Ix uauu 317 alre3tr nllellcrarrJlcHa rra tfnr' 11.

Xapaxrepubrli xoA r{BMerreHr{fl lg n, co crrerrrpaJlr,rrblx{ HJraccoM rla sroii
(lrlrype JtJrrr BBe3iI paBJrrlrrr{srx r(Jraccolr cBerl,rr{ocrrr o6ycJToRreH xapafire-

l)on,l cRtIsLI Melrt[)r n" n Vl/1 rJ coorl{olr]eruIl,I (3). 3:r'o'r xog IIo cyuecrBy or-

palr{aer xol{ usMerrcHr,tn; w'f,' co c[er(rpaflLnr,IM I(.iraccoM IdJIrl p,a3Jlr{qrlblx

rrocJre4onare JrbIlocTei;i (xnaccon cBerul\IocTI'I paHIrl'{x 3Ile3[, raH ltalt Be-

.lITItIuHLI (/\Io,rf1),,, y (Ilc)"/" B MeIILilei,i C'I'cIIeHI,I 3aBI,IcrIr or cIIeI{rpaJIL,uoI0

HJracca, \eM wk.
.(anee, BAecb rleo6xo[IrMo eilie paB rro]lttcllfiIryrJ, ro o6crol'i'errcttlo,

e1'o, IIOJIbS)flCL AaIIIILIII MeTOAOI\,I, MI;I trIolr{eM Orlpe[e.rr[Tl ToIIbIto IIeItoTo-

l)brii H r{ }r{ H r{ ii u p e II e iI lg l[0,r1l ll, cJIe[oB&reJrLrIo, ]repxrl'Ifi lrpeAcJl

BeJruar[Hsr 1gru., upu.rcx{ rl]yltrro oqeHu'rrr ncJrrlrrllHy orJrl,ltt}Iff Droro [peAeJra

or (I{crnrroro) Brraqe}I\Lfl lgne.
O. Cl'pyne n Cy llly Xyau [22] rpe1lrpr{IrriJrll tlour,I'lliy oueHl4lr, BeJllI-

rl,rrry aroii rrolpaBrir{, r:}neArr BMecro coo:r}IoIneHi.lfl (2) cJreJlylorrlee coorHo-

III EHI{E:
. Il \ --?1 2w''ln"-r) ";;"'/'h'u''H' (4)

SAecr,1l"-ualtcr{rlaJrluarr I'JIy6rrrla rulunBCrIeltrpe Aalluoii 38931{LI, alfr= } -
cl.)o;1rrnfl rJly6r4rla r{o}Irypa Aaunoil JrI{IILII,I (fi, - rlerrrpaJlrr.Iar r.ny6uua .nu-

uulr).
Mrr nplrlrcnrlJrrl coorrrofircr{rrc (zr) rr oL,co. 3ro /{aJIo IIat{ BouMo}Itlrocrh

ouer.rr{rr, rrprr{ep}ryrc BeJrr,lqul{y rrorpaBHr{ Llgn", HoTopyrc }IaAo Rllecrll B

lglz", .rro6r,r y-Iecrr- rlepel{plrrl4c nrtnrlii. Algn, oI{aBaJIacr, -0,3.
or9
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rDnr. 10. Sanuclruoc:u, ,Ro nau6oree rly6ofioii Jrr{Etrrr B crreftrpe or a6corroruofi
BeJII,IqI4I{LI ZneZltrt,t M u

cooruomenue (4) rrBJrrrercrr, oArrano, cJrr{rtrnoM rpy6brN{ rr He Mo}r{er
6urs lrcno.rrl3oBaHo [rIfI ]Iaxoxr[eHrrfr rrrrcJleuHBrx BHaqeHlrfi neo6xogrrllbrx rro-
lpaBor{. flony.1s111rte BHa{eHrre L,lgn" cBrrAereJrr,crByer Jltrml, o roM, rrro
orlr lroflpaBl{tr Moryr 6nrrr, necr,lra Bnarr}rreJrbr{];IMtr.

Tan xan rlepeHpblrl{e I{pbIJrbeB rruu:rtv }racrytraer AJrrr 6onee slrexr.rx
aIJreHoB 6anr,ueponcHoii ceplrr, ecJrl{ ar(BuBaJrerrrnbre ruuprrur,r nllrrr,rii Berr,r-
Itr4, ro, orreBt4AHo, rrro BeJrr4rrtrlEa n.olpaBl{u algrue AoJr}firra 6r,rrn llan6o"nr,-
urert gnr rex BBea[, B crrer{rpax l{oropr,Ix iluHrrttr BoAopoAa uau6onee crnr,-
EbI' r. e. AJrrr anea4 At-A3, taH r{alt trMoEI{o B BroM rrHrepBaJre Belr4rrugbr
lg (N o,2H)," AoJrxrlrbr 6r,r:rs oco6elruo BaHrr)fi eHHbrMr4.

HeoupegenerrHocrr, rroJrox{er{r4fl BacraBr{Jra nac uoftrn rro ApytoMy rryrrr
onpeAeJreur4n lgNo,rH, rtoropufi rotxe qacro trcrroJrr,Byercn. ,(.ra ororo Mbr

flprlMeurrJrr{ x 6atr,tuepoBcr{oMy cr{aqny D nonyeuuupuqecryro {opuynY
Mlruuaepl'a, o6br.rHo Baur{cbrBaeMyro B Btr[e

3gecr 1?" raueer csofi o6rr.rulrfr cMuct, xv - otrrr{qecxafr ronqa arMocipe-
pr,r Ba 6anr,ueponcHrdM npeAeJrou u -Rp - 

(ury6r4Ha> 6annuepoBcKoro cHaq-
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(Dur. 11. 3asrcrMocrr, Ig r,, (EIr,FIu)n? or crrexitpaJIr,Horo nfiacca

Hpyrnnon c ro'Iltoft o6osraqeHo florolxeHue CorHqa

Ita, [pur{eM Jlerxo [oHa3arr" aITo /iD : t-l0-D' 3'ro coo'ruolleHl'Ie cJrel{y-

er r{3 roro, rrro /?D : +, d D: lgf (a^ecr I+ w I--r'IHre}rcIrBIro-

cTr4 HerrpepsIBHOrO CfleltTpa HeIIocpeAcTBeHHO IIepeA CI{aqHoM I',I 3a CI{aaI-

I{oM). tr4Metr B BI4[y, rlro ?iv : lcu N o,zH : t,3B '70-17 No'zI{, rloJryqaeM rlocJre

rpeo6paaoBauvrfi {ropnyrly (5) B BrrAe

ls Aro,,11 : 16,86 - ,* 
[, _*=r '- +] . (6)

(Dopuyua (6) uo HerocpeAcrBeHrro ua6.nloAaerrabrM BeJrr4rrr{rraM D v R,

Aaer BoBMoEtHocrr, Jrerno floryqurb r{cnoMylo BeJrl{qrruy lg 1[o,rll.
tr4e IaMelorqfixcg B Jlllreparype cne4enufi 6rurlr co6paHLI AaIIHbIe o r]e-

ilrquuax crtaqxoB D B cuentpax [ByqaeMr,Ix sBeBA B ocHoBI{oM to lZL,
231 n pflAy [pyrnx pa6or, ouy6nuxona]IHr,Ix Bo tfpanqyecnrx acrpolroMu-
qecxrx x{ypuaJrax. Oupeg,eneuus D 6sn:z uair[eurr Ann 150 ua 317 BsrI-

rbrx HaMtr 3Be3[.
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Cnnsr Me,fiAy Ber[qr4HaMr4 D u R" g.nn Errrx BBeaA rrpeAcraBJreHa Ea

{ur. 12. IIa arofi xre {urype Haueceua ilv*urr{, cBrrarrBaror{afi re BHaqentrs
D n R", trptr noropbrx Br,rpalr{eH[e s cxo6fiax B cooruorueHr{r{ (6) o6parqa-
ercfl B Hynr,.

flo coorsoltreHuro (6) ura BBeBA c rraBecrrrbrMrr BeJrlrrruuaMr D 6w:r,w

otrpeAeJreur,r suaqenrra lgly'o,rl1, o6osuaqae^abre AaJree uepea lg (Ns,2H)'o.
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@w. 72. 3asficrMocrr Me]r(Ay selususofi 6amteponcnoro cxa.rna -I)

rr rlraxctrMaJrLuofi rny6uuoft trItrutrtr B crrexTpe R"An'r BBe3A palrrrx
CIIeHTpaJILELIX RTIaCCOB

,I{na no;ry,renr.rfl oA}ropoAgoro psAa BHaqerufi Ig (Ns,2H)'o AJIfi Bcex 3L7

ases4 6rrrra rocrpoeuBr BaBr4crrMocrrr Me)nAy lg(No,rF-)'p u lg(I/o,rf1)*, or-
AeJrbrro ulfr 3Be3A-cBepxruraHToB u 3Be3E rJraBHoft rrocJreAoBareJrbHocrtr
({ur. t3), a BareM rro cpeAHr{M BaBr{ctrMocrflM, trpoBeAeuubrM Ha aroft {r"y-
pe [Jrrr xa)flAofi BBeBAr,r ro ee Ig(NI,2II)* 6u;ra oupeAeJreEa BeJrtr{ql{Ha

lgNo,rH, o6oeuasaeMafl B AaJrbrrefirxeM B rer(cre vepea lg (Ns,2H)o. IIog-
crar{oBnoft srrrx BHaqeHufi lg (l/0,, H)o , coorHomeHlla (3), nanncaHlrbre A,Jrr

HB - Hs B cnenrpe Ka)fiAofi 3Be3AbI, 6rrnlr olpeAeJIeHbI AJrfl Bcex 3Be3[
cpeAurre Blraqenrlrr lg n, (Hr, H6), o6oanaqeuur,re qepeB lg n, (Hr, H6)p. 3a-
Brrcr.rMocrb DTr{x BHaqeuuft lg rre or ctrsr{TpaJrbHoro HJIacca BBeBI rrpe[craB-
JIeHa Ha Snr. L4. Ilo4po6uan cBoARa peayJrbraroB orrpe4eJlerrr{fl lgn" g;nn

BCex uByqeHHr,rx rraMr{ 3Be3[ tro AByM BaprfaHraM MeroAa vuaonr4a Aaercfl
s ra6[. 3, n c:ron6qax Koropoft troofleAoBareJrE,rro npr.IBoAflrcfl : s t-M -

256

aa
aa-

8
ooo
a tDa

a
a

t,
o oo<rr

.B 
oo .ffi

a
.o!

f.
)a
a

47q64rq/rq.? l0geOB



C O) r \i N Or s cO {r c.o c.o O) cO N + @ (O CO (.o 3 N i] lJ) n O + @<i \ q o1 'o^,o- o1 o- tr- o- o- o^ \ ol m-.1 1"o^ \ ?,o- \'i)- o- 11o^
ao ot co co co co ao \tr co cft \q .ir co co si .$1 .$ .$r co \-li co co co .$ \{i \ir s'1
<<<g+3$giiss+<< gg$+g<- gg< g+

a
I

a0

co

H
\o
c6

F
r(f, (o oJ \q il O LO cO co cl, o O cr) O) .$t N cD O O O O: cO .$r + (c) < O)

"o-.o- q.o^ {,r)^ \.o_ "o-.r)- 
o? q tIr- \ 1 1.o^ "l.o- "o^ a to^ m- 

"o- 
0o- q 

"o-ca .Q cO cO CO ca ca cO cO cO cO cO cO cA \-f .ir cO \n cO cO cO cO cO m cO cO cA
+*<g+g+<3gggg+ <g+g+++++ gi<i

cO cO @ O) O) il C cC O) .$i cO (o N (O u: ts- O cl? cO s + O oO o) N @ @
: co- \ ,o^ .l "1 @^ o^ -1 \ ? -- .o- 

"o^ =i 1 or- cl ,o- o: .o- .o- "l \ .o- o- 61
cO aO cO cO cO CO cO cr) cO cO cO CO cO cO .nr \t cO .$' cO ca cO cO cO cO cO $ cO
ir-Hgi+i*- g+ gg ggei+g<3+++gg

cO cO N O tr) CO O O F t]) + \q N C{ N t'- CO (O N O) r \r) + N O)'it OJ

^L a oO^ .o^,o-'r)^ o^ o)- ^l a oo^ co_'r)^ \ 1 O^ oO- 1 tr)^,o^ m^ Y n "O- 
oo- t-- \

co co co co co co cr) co cli co co co co co {r \i co <{ co if) co d) co c6 co co c6
H-<+3<ss<3<si g-ii-+<-3 g!+*3

t- \JroO O) lr)co O) cOt\tOOrr) c\c6 co NN @ nn-@
co co co co co co Al co c.o cD co

a
AI
i

co r r G r co r qo r cr) @ s cQ o) s \t.i{
=i =i 1 1 =i -i =i =i "l 1 -i 61 1 1 6l 

"1 
cla

1l Al OO rJ) O O rr) cO LO OO t- O @ O r rr) O C\l Ir) cO O O A] @ r Q O
*i to^ rr)^ \ { .o_ ro- a to^ ro- tri^ ,o- to^ n^ rr)^,r]^ \ rr)_ tr)- ,o- tr^ ,o^ .0- .o^ ,o- ,o^ \
rJ) ro n rr) rr) Lo ro 1ll ro r(: ro n n tla Lo rJ) to n n n n n ro tr) tJ) n r])
+ g g*+i<-<+n3+3<+++<+<3**-+ g

co@o
nrn(.o

N N.$ \d.i

\ a\ o,^
rr.) rl) ro ro
s+<+

co^ oO^ cO^ o^ O- =1 co- Ir)- \ o)- ol o)^ -a { cO^ \ co^ oO- cO_ o)- O^ q ca^ i. ro- to^ \..i.1.$.jl.$ n rr) rl,i 11) ro n rl.) tn (o (o co co (0 eo co co r r r r r t- roooocoooooooooooooooooooooo

r
 l

c)++<co

C

ncQ?1

I- io co tn r]: oJ + (o s I],:.<r Cr) Lo co {r - r ul + .rf' cQ oJ co N d Q cD

n.c^ \ o^ { \ \ n^ \ \ r- \ \ @^ \ \ q,o^ \ oo^,o^ \ .o^ o'^ or^ .o^ 0o^

n m n (o n tr) rr) ro rr) Lo rn n Lr) n n n ro ro tr) to tI) lo to r,. n Lo ro
+3+<+g<<iggtg+ g<g++i3+++g++

a
u

6:

e
bo

r

o) g o) ro r- @ co ro o -$r O N \s o) e c\l r ro (o N o) o) @ o) o \l =lc\ cO N O .{t ro Al ca r co ro (o (o co N co O tr) i N qQ o r co !9 cg
\r N @ - o n N o n s !i co co o ^o c\ n (o oJ + co t Ll) o <) @
C) 6t n n $ n co m n \t @\+ o otQ r co r s \i r 6l o) rco co
oio+ ++-$+ + s \nrr)o s!2cQO +cQil\i O C)\nOcA
+g c\ *^l= c.l + + N

U

c(

a

a
a

q
a

17 ual. I{plrucrioii o6ccpBaropuu, r. XXVI 257

< e il t.) N O Ir) n Ir) N r r cO (O CO rr) CO r .Vr O.l'$r La n r {t N (O
r< rO ni c.l N cA cO (O t.- .ir 6) r .d{ .ri] + O .d'1 cD rr) O O (O crr .dr .nr oo N
s-^^^6r cO cO (O l- (O (.o (g c.o C.o LO Lr) CO (O CO cO LO Ir) CO (.o r cO (O rr) tr) n rolrtttltttlllllllllllllrllll

c') -ir CO (O O) c!) c.o CO cQ Ir) O cQ n r OO cD cO O cO @ O) Al O Or OO n @
N CO CO CA 

^ 
CO CO CA CO CO + {r CO Ca CO CO .st \J] CO CO il m m \q \Ji \tt \rl

r.$lil+oo

a

E

bi



833=58PN:$HSsE8;533F35EE3SS
s1 co .$t \j \11 .$1 co .\ji s .j1 .ii \s co co \tr \q sl ce co co co c/! co ca sr .$1 ca
-+-s+<ss3i3-+s+++a<gs++_++-

\ ry cO O \:t (O @ s LO S? !9.i. .ir r ca ca cA c": r C) (c at cO oO ot + \+qo cQ o) o) o) r s oJ oo o) C - to r co c5 b6 (d ir cn c. U l< 6 co !i (b
c4. ca co co co 01 co co ca co .$ \i co co co ca ca ca ca c6 aa ca ao m co co ca+sn3s+-+s<++-s<+aJ -+<--+++-

lO LO rO l_t- cO o) - - cO q) t. -* \i C (O r :"t - 6t @ ca = 
(, cl] Cl) co OOLj) s O) C) O> r La @ F- O> C - rO cO cO o) o) n :+ fr .C .(: oO r 5 fi i5

cO CO CO cO CO Ca CO CO cO CO .ir \* CO CO cO CO c6 cA cO cO ayt ca ca CO CO cA cA+-+++++<+-+g ge ++--<e---+++-

Q 6J r!) \r o N co - at c! '{) \ri co co o) co 6a rr) _ c o .s c) o ro \i c@ - c) co o) r.s c c> o).1 + .o 6 r 6 i{ fr .a <r c-.t r <6 6 o) + ia
CO CO cO CO CO cQ CO .$r CO C/) s 1: CO cO CO m CA cO CA CO cr) ol c,1 c6 c6 CO c6++-s<+*--+- g<i-+-a-+s<<3gi+

co-$
C;

n Q Q q) qr L-- La) s ct) n q) QD co \ co @ o.ir o : n ro r n n co nH O @ o) o) O) O ^l O ^l O C) ^l cO o) da o) o:) O ar d ii cO 5 6 id 5(o co Lo tr) ro tr) co co co co c0 (o (o ro ro co rn to co (o co @ rc (o co @ c0g-<+++++g<g+s<s-gig--g+g+-+

Q 6l CQ Ir) Ir) O LO n r !: a a LO LO C O .st crr ts- CO rO C r]1 L: n il l.Ooo ts- (o r r\ r r oo r oo 6 oo oo 6 F 5 t] 6 r oo N 6 i- i< il O id
lo lo Ll) rj: ro ro rli Lo tj: lo Lo ro lo ro u) n lo ro n lo ro ro lc lli ro (o lo+++g<+-<--*--*-++*+<--+-

o
ao-

LO

oo oO N nl .dr \$ @ co or a 11--i --i ^l cL 
^l 

y \i 1]:^ n^ !i n" co^ (o^ r^ \\ \ a A A A oda @ ? q o or o) o) o o oi o o r) o) o) o o) 6 o)oooooooooooooooooooc a -- - -50

o
E

!t
Ha
IL
oa

ca

H

F

q Y 9a co^l:tq! (!) \qr n o ros (O CO (C(o@@ cO C@ \f -1 Ln
.\l cO cO ca co co ce cO cD co ol ca Al cO+s=1 ++<-+--sJ

,a

!? qQ \:r :q .t r- o co (o !Q g? a =i ^r 
(0 oO + n N cO C) ro rr c C)-- oce cr s N N ^t ca c/).t co At Al \q ^i ^t \r N ni co ca - cc 

^i 
a6 a6 (b a6

!LUguurCCCCCC=C :a =: ==aa =a a =

258

a
{
c:

>.

bn

(btr-d
TO LO IO LO
<-<e

@OONN
oJorco6
ro rl) ro ro+:-g

Q n \ c! !. cO N O) (O :!1 r @ r \].i r (o @ \q cO cn cO r €rc r N Oca co .$r rI) ro .$r \i \fr .nr ca \i ca cO co cA .$ < \+ \i + a* + n < + ii _=

^ ^ - - - - - - ; -:-:-4.-:-:-:-i-i '
--c

S:.$:|SlcD^to5oacaOOOOOC-OO
OCCCCCCCO

QcOnO'dr
f.dl F- co + o) r oO < c! c\ o) C, N m N - -r ; ; ca r co - oO io 6 n

q? cO tQ ri .$i tO tr) tra U] r) \n La cO cO CO @ n (l) (l) cO cO rl.) lO r,) rr) {r rl.]I I I I | | I I | | I I I I I I illll-i i-i-il-l
q
0

rIf,$

- = O O O) @ cO c.l cO - at r O) Or n + + n o - \- E - * * 2^I:. I c-.1 @ .$t o) rIf, O y N c-,1 rrt C\l - \n cO oO - O c": + s oi i= -l;FE PsE E83 8 33 5 S85 e S E*BB,.a EEe ESco co s -.$ o y s crr o o s o 
= 

- irl O - c6 ; di a - fr ca f?c.,
-s c{ 

^l -ss6! ^lAl- 
=---'" 

5'-
A

i-

bn

a

uo

a

h0

a
a

bo



8^q{B-3-qq{qx^s"Fi-q qiqis : E 5 3 s s 5 s s
11 .di \a co co ce co ca .$ "f {i r-i -{ -f -i -r .$, ; -i "j co ..i "f,j "j "t "f<e--i<--++sg-3e€+ee++aai-;;

oQ n il t- a,l <O - C C) o1 e ce rO Cl \q N - rO a-,t C i O) \< r.C\ d ro 6.tro (o C \i rri :o n r o) r oo @ oo ; o) b a ;i xi F co + o o @ c6 di
cA cO {r CO cO cO cO cO cO cQ 6e cO cO \ir cO \-f{ .$i .$'l cO cO cO ce \: .Sr cO cO cOi+gn3---+-+-sn-i3€< <g---<gs

- Ci oC s,{@ (O - \r r? cA Ce @ (r) rO :a O j_,t -i{.^ 
^i ^:.ca J) O) cOn ro o)'a ii s, rr) co @ @ oJ co oa - d - 5 

= 
co r l! ci 9? C l; tr o;

cO cO ai) cO cQ 61 cA cO cO cO cO cO m \i .$ 1* 1: 5i cO cA tri cO .$--<i cO cO cOg g< g-i+ ++ + g$+i i g< =r n- n +n < g €<

3 3 5 S P Nl s 3 r q 3" E- q !q s" J" n Q e^u" 3"{s" s" ;-a
m m -{"x.tm "o 

oi--im 
"o "t"o.i. "t-r.r.fm co 6.3 ce \g.ir co co co

-3<g+-++n+gi--+e-++€i+<<:g-

c\!\Qo) QFr@@@r(o o Nrco roc)Nc'l.ir(ocOr.) coNcoc\nr)Orro 6 -i-Lo o)+rii-:
cQ co co co c6 cQ co co co cr) ca cQ co co co ol co cQ ao co
-3+n -<€s+--s + 3+- a-a-

o? -l q) (Q oo sr co i cQ c! c\? @ 01 - + + co @ r,.) o n n co co ro r rco n o) ^l 6r) n cO o) ce o co co co N r rt co c6 - - o r c6 05 5 b, bO
(.o C.o tr) (O cO n c.o rr) CO @ cO cg @ @ lr) @ @ clf cO cg @ rO c.o cO.O n rO
-++ -sg gngi-< gei*i++g +++ g<g j

9Q q9 !r) !-r al Ir) ^r r o ir Q cJ o Lo trt ro c ^l o N n oo o o n o n@ o) r @ or sr o) (o o) o o) oJ 6 co rrf, oo o J 6 r r tr5 5 5 tr tr 6
n 11) ro Lo lo ro Lo n ro co lo n lo n ro Lo la o lo ro n n )l.) tJl to Lo !o
-+-g+s+-sig!g++s-+s+g+*g+<i

s cO Or

lo co com<g+<

rg^l cooCI
ll

3rC.

f^ :,_-- 9 9- 9^ q or- o"^ o^ o- o- o- q 11.\ 6l ^l c\.si { y \a q sl slo o 6) 6) o) o o o o c c c C) C) c c o c o o c c c o o-o-o-o o o o o o o o o o.e Fe ca Fe,i re E Fa E Ea ce ca - - !a E Eq

o

o
x
Ho
o
o,

01
,.i

\o

F"

ro @ co + (o 6. (o \r{ co + co @ co co @ @ ca !o re @ e s cc :Orc s- c.t\jr rr) Ar .Si \q O -st ol .j1 co st sr {r co a cO .f r cO N c6 + V V i6 ii rv
JU JUAOOOOOOOOOOOO 3OOOOOOCOO

ronil
n\:LllLo

r c)co-st tr) b- il N rr>I e 9QS
o oo o c o o oc

' e? y \n ro .di r @ .$r co {t !o .$r \n co -$r -* } rd - .d d 
"i.j.ci.d,.:ttlrl I tit tliitit fflli'ill-t

259

a

c

g
U)

O
ol sr o) (o @ N - @ @ Al oc) co co N at co @ m o N 6,-a'I - d At -:]l --1 6! @ ce o) o ct (o 

- co.d{ \t co cQ ca o c] r r m o ii n n N LiacO 
^1 

cO -$r rr) Lr) 6t d o n -$ -$' \, cO.rr \rt a (- ao € oO 6 :X d i- $ Jr.o il q) (Q \ !Q = E O co r oO @ (o r -s @ r 16.s ri N - N co N $sQ QaA Q o) OrcO cO ca ca(\ C! aY) \i c'r.ii ca rO O cD -r'ri N c,5 Crdt
^l 6i c\ + + s c-.r + a 

-- 
= ^i

'17*

q
@

ao

H

uD'

H

o.

60



co - i - N N D- : co o? + o) ca ca ro @ sr ci1..jr co ro rJa o) c{ .$ ro r\- c{ co -; co cO c\ rO O LO < o) g (' cO N cO N oO - 15 6 O rj cij 6 b)
\i .$r co co .$ {r \q \n .!*r .$r \q cQ .ijt \* \q ...r co st co {r s \tl co co .+i co co<<+<++ g<<++-gg-<ggi<+3<<<i+

a'l \: o) r: - si oO cO @ L- Q) < i O oJ ut N O o) \tr N CD {r O \{ O co
- O) s O) N O O) O F- O cO cO co c.t O) r-- cO @ cO cO i : S + ; 6 n
-jt co co c\ sr st co .$' co \r co co ca \tl ao co co co co co s1 sr co co \tr co cog<sg<g++<+-i33-+i g3-se<sigi

o \rco a!; I.- or o N or s,ii co 6I oco oJ,.il 6) N {r o:.n'. .:6
- or n N :: o O O oO C @ :: 6 N o) 4. ca H s @ + 

^l 
l.- + 

= 
yj n-: ^ - -"1 - - Nt\::

\q cQ co co .ir .$ \q s m .$ ca c\ co \q co co co co co co -Jt sr co co .sr co co<<genn+3< gn<+e ge-<n<ge!s3H+

=ESEs=HBR38*#38 sB JBBRSpX*Pil
$ CO CA Al \tr .$i CO .rir CO .Sr \q CQ CQ \q .ir CQ CO CO CO CO \tr s'r CO CO CO CO cOg+d++ g+ g<i<<€<+<3s*+g<< g3<+

d r N co o o 6il ca cD oc) co r \q m e (o r co m + ro co ca il c\l rr) (o
N Or (O C/),Y) O O CO O m + r -!q CO N \j m i CO CO Al CO O) (O O) < C\l

qo rr) r co co co co co @ (o (o (o (o (o (o (t co (o (o qo co cc tr) rr) r.) (o co
€<+3+ii ggg<e+<€<<d+<i gg3<<g

ro O O O o) N cO O r C\ N tr) c.l C tr) rr') O cQ @ r ts- N @ O dtr O rl)
oo rl Lo or cO r r o) r 6r oO o) Or o) cO o) o, @ @ @ @ 6J c0 n r @ cO

LO lO n n ln L't ro ro Lo Ll) )n ln La I]l LJ) rt Lo lr) Lo lr) Lo Lr) tr) lo ut ro r()
d+<<39<+<- <-* g++<++€-3<gs+ g

il
(o

.ir \i !O rJ) c.o (O cO cO N @ qtr oO @ @ r o) Q O-O =-1 ='1 6ilryc!C\l
ii <t-- d ddddcddd ddd i i< < i =;-;=-i -; =i6 6 Ea cq E E ca ca E0 -.4 Eo Ea Ea Fa o ca ca ca Ea Fa ce Fq Ea ca Ea Eq

o
tro
H

o

q

ro
d
a

E
\o

F

+r@-'i

@ r c\ co + @ o) co N co + N c\ ce co + r m n.$i co c0 n N o Lo g
cO Cil 3 \ir si N Al \+ CO -$ CO cO Llx \a cO Lt \3 CO \j .$ CO .ri1 N 3 N cr) \+
OOOOC OOCOCOOOOOCOOOOOOOOOOO

3€3*8€Sil$$S S SBBBSHSBSS$$SSS
OOOOOOOOOOO O OOOOOOOOO OOOOOO

.-
oo cQ@t- o:rn or) Or:iL-Or r- ooo oo o +oioo o
i odi oi d odiii o

-F i-: 06 F:co rt \n o(iLa oi r o) r tr) @ @ o)$ o) Lr) @\lico r @
i--^'\$ n co \q.$ !t rocrt n co al ron\i.$.$1 n ox Io lococo r corrJl-il iiiiitll I I I I I I I I I I ll I I

< CO@6i\a(Oco^ .:61 oo- q .o^
co co 61 co co co
<<<ise

(.o .'^+c\t(OO; NOOcO+ H.iocorr)o:< cor\ri
c\ co co co co co co co 6/) co co
-+<++s-3-g+

a
e

6t

O + @ -$r it rr) < < O) @ < .ir r:- Q cO CO CO r O) tr) N c.D -$ q! -t .$r @a6 J - cn ^i - co + c6,o s cc O @ r \- - - + ro r c! LO e cO LQ O)
tr J cD co oo o cO \i - co r,a co O < c! t: ca cn o o u) o) \n !9 ! @ co
l+ o 5 io e- + 5 n ro co N r q.. co @ -1 =r s1 a co \:! r: Q Q oQ co \+rir i+ 5 - m oi <i co d < < o:l O) N + \f O) -r! O, o. c! $ c.o Or \J] 3 Al-.'4--++'-ol+Nc'l<c!--HN++si

L
I

a
{
6l
o

e
bo

s

ts
d

e
b,

tr

.-!
ts

d
d

B
60

o

aa

260



r _j si co N rn o i,)i o) c co o r co r- \q .r).xco rlt + N ts- o) \q :a
C1 ,x N tO CO.$r (i LO i{ ui \q ca r- .ir rO rO + O X u) @ \Jl cO \1 CO (O t-
co .$r {r .ir \3 \q -ir \a .ir cQ \a co {r {r .$1 sr .$ .$r .dr \3 .d.r $1 \i{ \i.i sr co \,g<<<i++ise+*3i++3i<i+e3+e-i

^I f- i o @ o oJ o ^, ro or Lo N r @ + r @.)i oo j: \r (o cl r (o ooco o @ + r @ @ o xica r 0o - oJ o - o co 
= 

co ; @ @ o o o)o
^1 ^w^co \n co sr cQ co ca xl ri ca cQ 6n \3 cD \q sr $r co <i co crj aa co co \jr ail srg+in3+<*<+gn$33+ssg*i3+<+ii

cO .: o,) rJ) O) O) ca O -:'@ O H r O N O O r A Ca __:A ; c,) O \.i O)
cO I F- - t- oO o) O ;.D cO o + O O c.l + (O 

= 
i 

= 
: *o) O) c,) O

co .$1 ot sr co ca ca .ir {1 ca co dl \n \:r sr sl \{'r co 6o \3 co ca co c'1 co il .$l
<*<3n< gg3+3gH<g*Hii<ii++gg€

ol AC.t c.o D- Or tO O;;@ @ o) @ cOcO N rr) @ ^ii cil : :l O \+ OrcOco xooo r oo co o x cQ r r o oJ < o o co :..1 @ - x o) N o)o
co co ca co co co co si .n' co co c\ .$i co {r \q .+ co co N co co co .$ cil {t+g<nsggg+-n<H<+9H33+++<i3i

Lr) < aQ @ + {l co co \q e co @ co (o r- @ ts- co o o (o (o @ co (1 @ osl o co ca o Lo co .$i ro o) co aa Lt si \1.i cQ n c\l i r oo ut oo ro (o rr) r
rr) N (o (o r (o (o (c (o L,) (o (o co (o co (o (o (o r co qp co co io (o (o:co*39$+++ *+ii g33g<i+i<+ii<+<g

o r o AI r @ il rr) @ r it o o ro n N o rr) o ro Al o it @ co o n.$i i c'J Or + c') O clr c|r Cc) O O) O O) O) Or n CO C{ O O (rr - O) O O O
n co Lo ro co rl) co rl? LJt !a co ui @ n tr) ro Lo lr) co co @ rr) c.c tr) co ro (o
++i<sgi<3+++i+<i--ii3€sdg€d

Nt- rnaY) C.o
ro^ 

"o-

@(ob-(o@ rFOco+cococo cooc.o
cor(o(o(o coco(oisg<3-i+

il il -il )n € (c r L\ r @ @ @ oO @ @ cO C 3 C C C - i : + 1l atj i -j. -i ^i i -j i =j =-i --i -i j -j -1 i li ai of d c.i ri ri ai ri N ri
c0 c! m E = = l a! 3 I :: = = = :! ca :! 3 co c! :: = = 3 - =c!

E Q oO - Q 3 (.o cO r o co r .) oo at (c 
^t 

o.o -rf 
^t 

c{ L- @ o -$ rr
cQ N + cO @ al rO O).Q r C! - \-f \+ OJ + @ cO iO O cO @ CO (.' O) an al.:l :r 6)l + - C oO O cO al @ - € Al CO crJ n O O cr) O s <.ifr + + O
@ a @ \:r -$ re + s s \: O + -J o @ (o @ N r N cO L @ r- \i s.aO)O O 

^r 
O N e,- o-)cQ s at il O i < ri In C O.O- ai N ;.1+NN il il+- ila] -alNH-

bn

o

G)

o

q

cr]

p

H
\o
c6

F

O - rO Lr).(.o
\r c-oOCOO)
.1 .i -f ^i "is<ggg

orr--c,1 oN\r rY oaa\.ril@r
'r)_ =i q -- a,-- --,-^ c.^ Y r-^ @^ \,-- -^.o-
ol co (f) co nx co co rf, il an co co aa cQ ca ao:-i+:++-e*+-i*--

a

bo

rr) st co co -rfl co - s co {r 3 oo co + c) co r e o tl) sr r (r) i: N @ rl)O @ \, {t @ rr) (O LO rO N (O \Jr ri n n.$r O \1r o (l) oO m r n (r) cr) c!)
OOOOOOOOC CO SOOOOOOOOOOOCOOO

@ N Cl n (o c! o \: it il co ro o) co rr) @ @ co @ + @ r{).co l,.) il o) o){l .st r,) tI) rr) LO IJ) lr) cO tI) tO .jr tl: t!) rJi LO LO r.a tr) \i CA LO cO I]) \q -ir rr)

o oo ooo o,c o o o oo c o o oo o c oo o cooo
C)Laq)q)O nL.]-$ COolJ s.rcc) rla
-NOOO sC+ iC) €€ i
-----

eco g r @ cO N O < O) cO 6l cO cO O O Or.St cO 
^l 

O) O 6A Lo Or Al @ -f,i
=^6^ 0O CO .dt cO CO -$ \r .$r N r -$r N aO \Ji \j CO CO rr) CO CO \n .$l Cn CO + (g 6II I I I r I I I I I I I I I t tt I I tl I l,lt I I

261

a

Ia

e

t-

6,
L

a

m

.q
N

z
&

tr

q



:I \ s rO CO O \i r (O S o) cO cC o) o) O CO Or @ r,,) @ O) ca s At O rr)co cQ 11) 0o ca @ @ \r r cO r r- r ai 6 i- 6 tr r- o r: s cO cb id 6 ;6
.Sr \q \: .$1 \q \3 .S r-i .dr .i .i. ..- d --i -Ji *-i "f -Ji.S, .i. .i -Ji -.i .O .i .Ji .;iH+-+g++sgsg!+i<i+-<€gs g

i? C) J: rQ i O = al H P *) q) \i = t-- r i @ at O \q .$ \q CO cO O +c N oc - r c) c cc - N - - n = oo io r 6 cd o) d cb d A 65 d oo
\: co co $ co c6 .\+1 co .nr .o m .a di -; c"i.a 

"o "i ,"t.a .i. .,1 ,o N "j m .j<is-+- j*s9g<<+Ji;;<--+<e++<

q\€ ;i P. t"e E" qq8"8" ! qS q \ s^E s ? B ; a E I g
\i m ca .+ \i c? s cl -n ca y \- o: s c,i cD ca $ cO cri .{r co-of cri c.j'm 

^ig<s g+s<+g-!++s-a--s-+-< g+_i

q q? .:j rO LO a.l cc) rl.) O 6r .i'{ r ca @ ; .a n sd-6- ;- d-d^ q { q i { -" 4. ry q. B ii q } \S Q B E E- B" q Sca co co .$ m \s 6o co \j i) co co m .s ri- co co co co -ri co .n c.i oi co c.i c.is-+s<r<+-<ie+i:-+-<<=<+-<

ry o_l r s ri r \- Ir)C oQ cA lJ q \= Or6tO cO O F- \, cO rr)Nro @ N r!) co r \r co ce."r (o c) cO n cO rcj F i6 r io co r Lr) @
o? co co coco co (a co.o cocQ co ca co coca c6 co co coco Nco codg<+<s+eg-+-<--g<- <sg+++

3 BR S N EE R R BEB +- F E 3N E 
= 

BBR S ffi B: i
(, (o @ co co @ r (o (o co (o co c,9 c0 (o (o c.D co r co (o co (o (o o s cds<Hs<g+-+s+<+-+3<*<€gg+s-+<

il I ri o r r.a r rn ro o ro cQ tt @ @ o r ro 
^tr 

g : ro co rl. il o r€ c C +C - eC: \= o - + o o : 
=b - ni - -O 5 6 l.;;( b)

(o co (0 ("o co (o co.o (o co (c @ co co @ @ @ cl) <) co <) qo (o ro (.o (o ros+ ++ + i< < g- <e< g< g g*- g g g+ i ++=i

O ts-@
"o^ Y\(o (o co

co (oco 6

<-g<

Cl C\] Cl ca \i \: s \: \- \i ! ra ia) r.) (.) t- r t- r CO cO cO oo oo oo @ ci)
q^i I l^i q-i qi c[ q-i qi :i ri ri 1i.i -i ^i.S ^i.i;.i;j &; & ii ii li iice ca.a c! EQ c! Ec !a c! c! ra c! c i !i 9a ca ca - ct si c m Fi tri ca i!

Q \ q? ro cQ @ cQ c \q !? Q = 
rQ Q r ca o c{ < r cY) o.$1 oo N \rr N€RESBBFSKESEEESgSsSBFEtsgFBRoP n q) \ @ o)ca.r {) cOm cbc-r cOO oi S-t ro i i,: - cab e ilrocecico sc{ (9q-i C)$-6-6 co\rb.siri6d6cc. s il s c.l N s c\I s g Al - a; --

ts

b!

e

;.

b!

o
tro

Eo
trt
og
L

co

H

d
F.

= @ L? 6t D- i \- Lo LO c9 sJ r .t)t O it mffi(o ro co r co @ oo (o co Ir) oo r rci @ cd i-: io d o r r co co co tr d ri
UeeUeeaoOOCOOOOOOOOOOOOCOOO

Nir)cA O)

262

p
q

a

a

b,

a

;Ji

a
Q

uo

a
{

d

ts
!,

{
z
hn

cq



= 
al, cO O cO C t- cO (O + $ ": + + oO 6r -" O m cO r rO ^i j' :.. <rn co r r r (o oo @ N co lr) co : - oo co co l: oJ co (o co s :_f :: .'l o

= --: -j -j.i -j -j r-i -i -j ri -tr # + * $ "i ;+..i' -i = -{ -i -+ $ } *s<+g<+3+++-+<g<s€g--+3+++<+

@ O) @ o] cO al OO + sr O @ @ OO (O N n OO A' tO Cl C{ cO crJ ": A .,i -dlo @ !N O) - + C - C - @ O).dr N - - O) ;< + r oO C 5) ::^ 
= 

Xl r
m 

"o 
-.r.a =..r -j*i-ri-j^r.r.n "o -iJ"i:i-$'m m --i.,i;-r*r.i

+<+<-*!3+3s+ggg< g<d++n€+<33

c1ca cr)- cOC d\q oO-$ c6cD _je\+O)crr-.: N \, i0OCOcOJi O)
\ c^.r- c- -i -. -i =i o^ 1or- o- 4. -^ :1o)- d^.1 \ q o_ o^ - 6- i \
cO co -$ .$ sr -i' -d{ \s .$r $ N .g.r cd m -r, .+ or ai -$1 ca co .$ .d' cO crj cO
3--<<s++-+++<-+g++++-+Hi++

: r: cOca l- \: = O : (C :a :l.;iNO JoO.x@C --.f, : 
- 1i,A li^ {. -: 6^ -. -^ c- oo- q _ - "! -i -i o.- d6- c^ *- r^ --^ 1 -i^ nl i-o^ ,-^

01 - \-l CQ \i .li s \i \i \t il CO CO CO \-| \'l tl il .$ cO CO cQ cA oi \n \: o')

- ++++++++es++--+++*+-++++++

rO cO(o OCO t- s(OO NOtr) + rrr)N@.dl..11OO A'^i Q
.o_ a ^l or^ .o^ ,o- \ r^ .c^ rI)- .o^ .rl o_ 0o- o- \ .o- oo- ,o- tn^ \ \ tr_ o- "r
coco -3 co coco m co a6 N co co ca co.{11 N N cA cOcO^l cO cO .$1 cO
+<<++s++**<3++<<+<<<+3+<<

+ cQ @ cO g (O il @ r cO @ r oO cO t- ce @ r? @ C qq 
= !9 cQ Q Q O

c_ co^ {1 o- ro_ 1 *^ *^ ,-- q "1 o^ ca^ co^ r^ .o^ ,o^ 'o^ oo_ =1 ? o- or- 
"o- 

o^ ol 1
r (O @ @ (O (O (C C € @ cO l- cO c.o O O @ (O cO r (O r cO cO @ @ r
+<iiS+++i+-++A+-++-<+*3+d*+

l- C IO LO t- rO O 
^l 

@ 
^l 

ra G -.O @ - \ I <O rn t- I ]l.A mal- : ; --: .q = 
: ; : -,: - = =- 

: o) o) - N - - !': - :: - N
.id;d "; n .dd;d,. .o,o ddo *i'o,o .o i.o d @ ao';
--++ 

ge-ii++3+-ie3+g+*€++++d

6d! N nO(O rO CO
oo:s t- s(oo) c\o) N
F(OCO @ (O(O@ D-(g r
-g€<g+<+i+

co r s,
"o^ \ o)-

.a
{
c:

z
U

n c co o N co co lo \i r- co s < caQ r + Q + - @ \- Q c:l c! s q-J; i: + - oo in r-: i ; i: !- - io- 
^l E u! co + N o-) co o Q l. :i

-:* Fi l* o o c5 c' -q - m -. F 6 co@ r m co B p R i! $ N S H E
- lj o ii o - -j o6,o O oo \i co -sQ s (? oQ

-r-i-il i&:rFcr XAii€d- -iooJooN-:@cl ..com-tliieil+s+n-<

o

o

o

9{

co
c3

F.

a

bD

a
a

m

.ir cO + 3 \+ lt <O Or cc) cO @ @ tr) o.r cO 3 r Lo O =r -t (o @ \ !- Q
-- t *^ *- *- -- t i q \.6_ aa^ q 

"o- -- \ -^ -- t-- o- oo^.o- A \ \ \ o)^

OOOOOOC OOOOOOOO'OOOOOOOOOOO

a
U)

263

r 6 io co co Lc'co co d U < ii rl i6 ui (o + r,T (o In (o r r I co-(o-6
;ss;;ss;;s;;s;;;;c sa? ? --- isaO orr ar)!9 9 EOt-: cOC! ?+ s+ 6No) r C)\+\q in u
dl -N Alono + +icl coN c'

= :: :aa - -oc c= o -
c> < r,.: r ^l co o rE-16-oo no c-s oQ q2 9o-o e r,) a Q 90 to € 09 o
{1 n co n ro m o s 6 <5 fi "5 4( @ co rh F 5 - o. O co r- + s Y'*

i6t N 
^l 

s N cQ N < H < t- o (o ro - ! I r - c\ N C C co O O i-1"i'i l'i 'i 'i t 
-t 

t 't l -l -i 'l 'i l 'l I

-" -" --=- * ", " 
-" -w oo- oo- co^ o^ o^ o. o-

Ar N co co co co co co co co co co co co cQ a s? ctt;.6.'t td "tt'-a Y? Y? td
H H Ea Eq m m b ca Fa ca a m ca Fa Fq cq Ea Fa ca ca Eq ca Eq Ea Ea ca cq

cn

a

50



E S; il P 3 8 3 3 3 B P U 3 I = 3 E {.E^F-S 6-S 3 X B-i-i-jm s..r, to.$ -$,-". * * --l-;*jF-:* s s s, \- \- s -- s rj<<3gg<<<g++--g3<3-+++- e-3+-

.: r o - coffi N 6 m r rl) \r + ^r oo i o) - gts F 
= 

p l: Nt si
!r.i .{, N 

"o 
.i. 

"i.a .q m .., co .i, ao .i + ao .a co co ca .$ ,a co co .tr coi<gsi++<i+ gi<s+3+-+-++-si-+

p" s i s- A q 3^ i. P-- u" R1 3".^ 3 q S^ q. P q 3" 3- q. E" B q q B
s .n{ -$r C\ CO S{ \t CO cO CO .$1 CO \3 cQ \t {. CO cA CO cQ CO CO cO aO cQ \q cO+-<<s+39++3+g-+3+3-33-<3<€+

co co o o < o r co o F- c o r o r A i c1x co 00 C) o) co co.dr co +q.o^ o1 m^.4 oo^,o^.o^ a a oo-'rJ-'/)^ *1 
"o^ E^ a.:,o^ y a,o- a 1 *i,q trJ^

co co co N 6l co 6a co co co co co ao co co co co co co co co co co co co co ca+3+- g+<+ ii+ + + g3- n<i+ - + -.+ -s<

o o (o i o cQ co co o !r) co (o co r ro to o o + € (o t\ Lo (o co @ o
\ \ or_ ?.J)^ oo^ "1 ":11oo^ 1-^ o^.o^ =i "l =i ? o^ 14" ? -i 1=i n^
@ (o(o r r co r N r r co r co F (o r r t\ r r r r r r r r rs<i€inn<si3s+<3++933€<n$---

-!
E
d

?.
bo

O tr) tO O O O L') cO O c\ O 6il Al Or ca .:, cO O r b- N C) cO,li N N O
? o^ 1 -i "o^ =i "{ "l n 1 1 "1 o^ 1 D^ .i .r "r 1 -i ^l =: -i {. 1 ^l .a-

+g<-+3-g--933-d+g<+--+3+<+n

rOO)o r)(O tO rocnro O \J'tOcOO
o_ q ? 'r)^ 

o^ o^ o^ 
"o- 

cr^ -i "{ 10- a
rcoc- cor r rrr r rFt-.+3sg<<<+3n+<39-

@ N CO n r O ro @ r \i co C) ra @ C) \: o o :l ca c,? - :l co r Lr) D
@ O) oO n m (O n cO cO C S il t-'C @ O + cC \- @ € C = @ a + m(O @ + $ t- aQ N cA cO (O cO - O \: s t) @ (.o L; @ L- € m il \: l! \:o co co N n ox it m o) oo il ll r- co cQ al ro cQ ro ro Lo - aa aa ln @ \r+@O+ cOrlC) -mi+a]it OON\* t-r- - atalaala
Ol-iil*ilal

t
a

bo

H

i

hD

a
@

b!

c)

Eo

o
E{
o

\o
d
F

^^ ot O C @ oJ 61 6tr cO r \' il - 3 r .:l cO cA (O + < cl N .: 3 cO :'
lj o - co rr) o 6r (o r co o @ o co N x co co oo @ r : r- ijl r-- oo };
\n \i \a N C/) \3 Co CO CO CO .it CO .ili CO \r .$ CO CO aA CO CO \: CO CQ aO CO CO33+----<+3+<+<-<9+<3+++$+*n

a

b!

O LO < + O cQ cQ c\ O CO CA \i s @ N ;' t- O .nr .il \1 oo r r \i \:1 Or (o oo o) c\ r o o o ?\?--oo^.o^H ?oioo^0o^o_@_6^=l01 oln

----
CO C\ \tr N c\ .Jt r CO g F r O) O) (O CO O s + @ co O N (O C O CO -31

i- - ^
'- N O (.o O + O d 6\l O i O 6:l < Al O i N + € < - < O + O Olitl+t+tttttttt+ltltltt lt+

264

@ N C\ g CO cO r O) t.) CO rr) O) CO .$t o) N cO N r g \- @,3 tO tO LO CO.o- \ \.o- \.o^ \,o^ ro- \.o-,o^,o- \ a \ \.o^.o^ .o^ \ ro^ \ \ \ \ co-

OOOOOOOOOOOOOOOOOOO COOOC OOO
+O.ir <(O <)CO O)Ot.) O) 6l(oOOr(oo) co@ oo o)rr < cQcoo+c\lC!N iC\l cQcO NCAN cO cAcOcO.$i

E

Q

q
a

o^ o_ o- 1cY .{ c\ @- r^ co- c- o- ? C)^ o- e^ 1 1-; n?. €^,r^ rc- a- c- r-^ @^
ro ro io rJ) 11) ro (o ro E n ro Lo cc co (o c.c @ co @ @ cc @ :i r r o €
Fa ia ca cc Fe Ee Fc ae :e Fa Ea e aa Eq cq = a! cc i! rq ;q E Eq aa,a ct r!

&q
E
bn

.a
{
dl
oz

bo



n a cO o) (O al cA a{ .li Or r N @ Lo jj @ r Cl A \i CO < oJ N C \ C)
F: x Or r oO O iO CD :: - @ s O: - - LItr O) + ;6 :C C @ C: e C - =
.$r .i{ \i -$r {1 ro co .$t co rr) .i1 .$r .$1 Lt to co .$ n n si .$r c6 cQ n Ir) .dr lng+ g++<<++<<3+++3 g<<++ g<e<ii

o ; o) c'a \n C) C) rr),': cQ r oi oo @ ; r r o) -__: o r 0o sl Ir) @ r o)
o :X 6 oJ oo 5 tr o) Xj o) co co O o H o o) o 

= 
co o o, o i o) r co

co co co co co co N co N co co co .$1 sj co co co .\t! sr co co c'il ca .ni co co ca
3gg3<+<i<sgg+gs g++<++<e+i++

$ : (O cO \n N C) In.x\i i tOO @ r A OO ; Ol sl Sl s.CQ'ir O @O XO o) cOo) cOo) : or r r N O - ;< O ts< cA -O - - O @ cO

-d{ co {r ca co co N co ca co co co sr st co \i \n \n co co co co s' -$r co o)i3+<-g<+++n++<*<i3€€++g+-*

m:'. N s {{::.o n : N ca o) c0-v1 ;: r \io.ii @ o N co r 6l cQ ao, il 6r oJ co i< (o o > o) co co o) O = o) o) + X N O o) or - oJ r c)
co co co co co N N co Al co co ca co.$ co N co sr co co co cn N sr co ca cn
gs++i< ggg< g3<i+93+3d gig+<++

6.looo oor cocaco{i(o-l{ro oro)s@@ rNCrrtrljcoLoI!) +s romrcorl:O @(oo)@cor Lo.vr@
ca cri co co 60 At co co co co co co c.j' N co co N cn N c\ co co co*<ig- +g +sn<++g <s+<+g +++

N ro co @ Ir) oo N co co N o o o N + ro sr ro cD n Ir) A] t,c co lr) o c3 0l 6J < Al ^l o c\ <> co ca c\ N N ca @ ^l ol co co il o + dl 
^l 

co ca
,o.d*,o.o,o.o.o,o,o dddd.o t.r,o.o,o.o d.o,o d.d.o i3+-<<S+sin3<<i<gi+*-+ggi+€<

@ r.$rr) .$r 0)61 @ cO cor (O(,o(.oN O@cO
"1 1A q "o- "l q m- 'o- c: co- ,o-,o- 6^ 1 -i ,o- A
r rrr co ts-rts* r rr rt-@r rrrggggt<g+€3i€++€+++

6I tr)^ cO- @^ cO- O- 61 61 .L n- rA^ (O^ oq oO^ cO- cO^ O^ O^ -1 -1 cO^ cA^ -1 \l1 *1 rr)^
r r r r r @ oO cO oO @ @ co @ @ @ oO @ o) Or O) O) O) O) o O) O) o
Ea EA CQ pA Fa Fa Ea Fa FA cA EQ Eq ca F0 m EA Fa c! Cq Ca FA Eq FA @ |a e c!

* t1 (O il i (.o rl) cO t- cO cQ r,.) il t- (l) cO 
^l 

 l O) r CO + C) Al oX 1l ri
i.jl n \3 o < oo r co Li N nl {a io o r co o) co co o) o) Lo co + @ @@ c\ cO r O cO C + O) r O (C r @ il \:r \i @ .{ir .vr I]) 

^l 
CO co.r: cO *(o m o n r oo \$ al @ r \i co N co.in o m 3 o (o N 3 Al C) nl € dlr- s m oo r co il @ L- - (l (o (}J \trr o il o r r - Nl c o + @ +

-al+€il 3si+++sAla\iii

c)

o
+
Ho

H

H

F

icit r@rt 11 cQrco@ccco)co+oc.Jo{romrortl ccr-: ? o- oo- ? =i q ? ? "1 ^l ? o.- o- 1'? o- o- .l 
"o_ 

o'^ oo- ? o^ ? al- 
^L

+OO 
-*OOOiiC 

O- gOid+ +OCOC -r*

 l -dt r @ {r co @ @ (o or cO r cO co @ ro (O @ r 3 co co .jr N @ @ rr t- r co (o r r() L- rj) ts- @ (o r ts- r.i{ r co r oc) Lr) n Ir) co r r @

--------c
rr] nrr O) O\lt\, cO rO alO+cQ cA@'$co cococa + {r{rco sr coro rr)cQAlN costl^
o ooo o ooo o oo oooo ooc

d+ N C\ O) cO CO .$1 O @ ll) O c) + cO n cO CO O r O 3 O) n e LO 61 6ltr-^^< O O O O O ts- o r o O Al 3 o o r o O O i co co cO O O o CI I I I I + I I I + I I I ++ I +++ I I I I + I I -t-

265

@ r O .$r r O rla O \tr oo O O O cl) \$1 c.o.$r cO c! oJ.$ tr) O Q r O Q
co^ .1 61 o- ^l -1 .o- 

".1 
or_ ,o^ n_ 1 1 co- to- co- c\ 1 ,o- ,o^ "\l co_ =i ": .: n- n^

(o r r r r r (o r cor r r r r NCor r r r rco r r r r r
igg*+++3nni+gg+<<+<i3g€+++i

a
frcl

3
bo

>
ad

b0

a

EO



.$r A .dt r r tr) CO IJ) O tO Cil s s .ir O) IO @ Al CQ 3 cl) 3 cr) CO )r) CQ (O
O X - N N cO @ O s cO cO cO < il N O N cO \jr N N il ts- -nr cQ N \r
LO tO tr) tJt LO LO.$i la) tr) LO CQ tO LO < \q rI) La rr) t]) LO Ir) t]a.$1 lO tri tO tr)g-idq+g++g-++<<gg<-+<<++sss

ro _-j N @ \t @ or ro -i o) N (o (o o) oJ Lo c\l qo sr (o.$r @ o o) o) o rr 
= 

o o) o o \r co x oo @ o) r i c\l @ o o c) @ o, o) @ < o o <
CO \n \a cO \tr .$( CO cO CO cO N CO cA cO cO CO {1 .nt -$1 cO cO cQ cO \q .if -$r \j<++++3 +++ g+Al -e ++ g g g- s- € < i€ g

s.ii (O r r O O tr) A lr) r]) r e Al r < \a \q N cD co CO aA \:r \-i O i]r : o o) o *.o r x o o) o oo N N o) c o < @ o) c @ N < c) Al

++++++<g++++< g3<*++ +s+- g<<i

O),,i @ O) < a] @ "X.- cO O tr) 6l LO A] o) O @ cO .sr O Sr qo.$ rO O cOr }< o 6J O O \r X X @ r O) ts- < cQ r'' O O O) @ Or O) r i <) C +
cO .$ cO cr) .$ \-l cO cA cO cA N cO cO cO cO cO -Sr \{ cO cO cO cO cO .-l \n \A .$
-g+s++-+++g++<+g+3++++3-+-+

(o r- s cl co \jr @.: co {r rI) N @ (o o o co o r s sr o @ ro C) (or r cO ut cO r s i: tr) rO tr) \:r @ o) Lo coI,i (O -$ r,,t r sl r r I- r
6ri cO cO cO cO cQ cO cO cO N cO cO N c.l cO cO cO cO cO cQ cO cO cO cO cO cA
<<i+g*3+<g+<g*edi<3i<+--<d

NC\Alil
C?rr)rl)roco(ocooloLr)cr)

"i_ 
o"- ? o^ ^I .l .l "D^ "o- "o^ n€<+i<+ggg3+

O) O) c\l O) Ca O) \$ O <) cO
NO3c!NolcONlr)t$r

d-<<gge

il cC O it .$ N o) O O rO i O C rr) C C @ @ )r) C O \:.a it cO -lr al
.o^ 

"o^ 
*1 ,o^ ,r)- .o_ -_ t]t^ ? "o- 

co^ ,-: ,-- .a^ 
"1 

,? ,1 ,o- -^ r-_ \ ra- .l ,t- 11 ro- @^

r r r r r r r r r r co t- l\ r r r N r r l> r t\ l\ t\ r t\ t\
<<<++-3*+isi++++:-i$+-++3++

ca t- @ cA - cA rO O C O O LO IO - O C ll ll iC rO LO + rO cO il + m

co @ c.c @ o (o co @ @ ! @ € € <3'O cC c: (' (O @ i' (O 5 (''A ca'3
-+++ +-+<-+++<--+- -+=-+++ +

I.J rr) (q (q r r o) O) O O O i cO cO cr)-tr)^\o^ am^'iisitO^oiotototototo) o) o) oiotdddo dddo c q c. a - n -1 -1'

O) r O) @ O) t> N r1 < lO O C) cO r C rO LO (Q @ iQ l: OO cO q) c! c! ca
r o o s o @ (o N (o ro @ r o co Q s + 01 (Q O cO 3 Io IO 0O c! \<r o) il cO ; + CO r (O + cQ + O r- cO C o) :lt @ e c)] \r cO i = 

(o Q
-ir N cO m O nl O r N + + O O) r (.o cO cOO - r m to O O q- C
a.l o N a co t- <r r N r- il @co co -n 3.<t{ \q @ \r oo -i!i \i o) r

++*+t^lAl€ii+*

o

o

<

CO

\o

F
a

bD

o

b0

a

bo

\t1c! co@co NO+-CocQ@ @coc9cQtQ @@
{ g. 'o^ {,o^ or_ o.^ { 1'o^ q q m- a 1rJ- Y 6i .o^ Y
rr rrr corrrrl-b- rrrrcc) f-r<<++is+g<<++3gg+g+<

.a
{q
z
ao

cO D- oO co r @ oO oO @ @ ro @ @ c0 iO @ O) @ cO oO @ @ r @ @ @ @

^_______o
OO cr)r.)(.o .${On<>Orf)C) \trOOU!(Q r1)C>
6-l r@+ oco6)No)NO cDsrtr)c\@ -$s,ro rr)srl]) N\nssicoLolrl -$irr)6roil rolr)
oo ooc ooooooo oogoo_o9

-\r 

o s ru < N (o co 6{ ro s .$ o) ro o) co (o co @ r @ c'n - o + o
.-i N N od (o O Lo N r O O or -$ O co cQ o) t\ o r @ r N to c\ rrr o s N s N (o co 6{ ro s.$ o) ro o) co @ co @ r @ c\t - o + (> r
--j, N N od (o O Lo N r O O or -$ O co cQ o) t\ o r @ r N to c\ r \3
t^^-'ooooosoC) o < roorr)rooC)o gooo € iio -+++-r*+l +++ I ++ I I *-r-+++- I +*-r*

266

E

6n



N.{r o) cO (O Sr (O @ c.l + In cO O oJ O C t- @ cO cQ \r) C {a i O 1:l !9
ao dl 6 c6 - ob co ; cd.$r ri cQ $ 

^l 
6 co 

^l 
Il: co @ co \rr'sr \a s co o

co ro co rr) Ir) co ro rr) cQ Lo ro ro tr) ro .$i ro r,/) tr) Il)'$ rl) to lr) tr) rr) IJt Y;=- - ; - < o.t + s < + < * i d + + < < s i + - + + 3

CO O) O (O cO N r At cO O) cO cO <.$ C s rt- @ @ t\ d:l i \q -i r-: c! Si
- o tr o 6 or + N oo co \r d co o> 6 o o @ or c =i \1 co Al Al 

^l 
o

ol co N st \tr cil .rl {t i'l .$1 .ir \g \3 cQ co \n s \Y cQ \q .$ \q ..i{ -ir \q .ir cQ
<iig+ gFr+ i g g-i +< g+ + g +<iH+ g<i-

r- cO rr) 6) -$ O N O N O \3 cO O o).ir \q cO N !O cO rr) al i @ S @ -b- 5- F:- o- d- 5^ ^i 1q n i 1<i o,^.o^ 1a \ o^ =i =i { {.1 m^.'l 1
6{ \]1 6il \11 {( Oil .il .$1 N .i{ \g .$r .i.' CO CO \, \n '$1 '$i '$ \$ '$r \r 'ii{ 'iF \q cO
g =r + g + + i 3 + < < + < € + + g g,i g < i g + 3 + +

ro co ro co o) \t 3 co ro ts- - c) N @ (o o) r .$ N co 6) o) ts- cQ :-i co \
t { -- q.^ "i 1m^ F: 

"o- { q ^i -- -^.o^ o.^,o- ? o- o^ oi^ ^l -i.l 1o1
N cO N s.r \{,t 6i .$r .$i Al \+ \j cQ \ii co co co co \n co c6 \-:r -ir < -ir \* \q Al
--s:<<<ig++<i+<+++ 

g+<<++3++

<.co o r r c\ lo co N s.${ A] r {1 cQ =l O cD cO il lO rr) ti' cO \ a acb io 6 n io \tr co C) rcj s O co co <o co co (o co co r @ o) o ts- @ r m
N m N "o 

co cj.t.i N.{..s, m *i m "o "d..i-'i"o.o.ttm..!, 
rq m "o..i<<<<g N<++ii+*3+<<-<<++3i g<s

(O O {r O) O N O @.$ l-'- r O (o O O 6.I O O O oo {t {l |:- Q - (? \c.) F N t.) n O n a il N N r CO r n (.o v: + ts- @ th Al CQ tO'rf co co

r t- f- r r r L- r'- tr- F r b- ts- r ts- D- r r r (o r r F F r r r
++<€+<gg+3i+93+g<ig:3<+3-<+

rr) rr) ro 
^I c o o ^l 

11) La r.o to t'- ro o co o o Lo N -! ro r Q) @ \ tG
co m N c(] co + co N c{ N N cO Al cO cQ cQ cQ il cO + cO ^l 

Ol C'? Ol N m
,o.o dddd.o.o,o i.d.ddec.o.o.o.o.o d,o N dd.o dd

q-g- g:3<*d+-++<€ g+3-++<<

ro \e
NT

ro^ ro^ co- or o- 1 6l s: s. r-: oQ. or q o- -1 =1 cl Y Y co^ or co^ -i -1 s+ s - i N N ;t N N al :l ol al N co co ca ca cQ ca ci ca co cQ rc ro n

3 tO + c.o Cr tO CO C C OO + + C N o) \q I- @ (o (' CO OO t: cQ + ra{ \n N n CO N O @ r O @ Or @ N - @ -:tr r cQ ra C t\ IG C] (O 6l(o co o co .<ti 3 c) i! o c o ro At -$ o i @ rr,) @ o {1 + r.t @ rn o)N r- or) @ \ir rO - r @ oo O (O 
- r- O cc) N cO s (I) N C) (O r C) t-

@ o) co e + u).rt o < - coC) cQ LQ r)o o * * N (9 i o))n+++<il+i-+3ta\li+@

;
bo

a

i

bT

a
@

b0

H

bo

H
Q.

bD

+ ro o) r o it c) \n o N cl ro o rl.) o -) c c to (.c aQ o c Q cc' q) ll
o co o 

^r - o) - o) o-) o o 01 c co .J o] al o) ca r 
^1 

c. i 
^l - c c

-+O-3O-OC++++-C+C+C++

co \d4 \a \1r |ra @ sr r cO cQ < t- -$ ro @ \tl O o (.) r N r @ co 
^l C @(o oo r co oo co @ @ r- @ @ co @ @ r @ oo @ o) t'- 0o r @ @ @ @ r

dio o io o qio o o iiiiio ic:diic dii
cqon oo<<0ooo ooon roo c)tocOc{A] @oJro@coo)@ o)io)+ r@ 3tr)
CQ lli l]: {1 \$l cO .S1 .$1 \$ {r !].) Ir) .ir Li $' .$1 LO '$
UUUUUL-UUUUUUU99U

I,J UJ U
d(OO(o r OJCOOT OOOI.$o)OO @ln(Otr)+ LO'$i r Lr)CO
F- - ^q)<ts-OOF-<>r<<<OO+OO <H<-OA1s Or

I + I ++ I ++ I +++++ | +-l-+++ ++ + I

267

-!
ts

d
ts

m

tr

d
z.

b0

{r A] O cO rn .$i \$ s 1r) oO CO cO (O 0O O rqc{roIr: cqcOAl.il\ncocO O\rt.)cQ co\q
jrji bjs:jjjji "ojs:rj 

jsi
<+<<+<i+3++g+++g

.a

k
50

o

o)

o*
o
E{o

d

tl

6
F



- cO O) o i oO (O Al c') C) g + O r (O @ O cO CcO \tr g 6J cO N < ! C\ < 6il s O D- O) o) F- 6:l + OJ

,6; r11 ro to ,,.1 to ro to 6 to .s, .i to .f -li -n .{. .$ .{, 
",t

@ co o) co oo (o sr o o) Al o co @ co (o co (o o (o o+ .$r c\t o o N g o) co o r + 6\] co + o F- co 6l o)
--i .Ji -Ji -{ .i -.i *Ji "'j -; -i ^i oj -r m .Ji .<. .a 

"o ..t m++-39+-<+n-*<g-+ii*+

CO tO cA t- @ O) Ir) t.) O tO @ @ O) cO c.o OJ f- i t- rN La co o o N c\t o sr o co or co co + o t- cr) N oo
.sr .$ si s \]{ st \r {r {r st Al 

^1 sr co si sr co co co co

a
@

E

b,

N (Q v! \rr r \i \jr cO r @ -vl rr) .O cl) n N \Jr O \Jr CO+ m N o o ci C) o) co o) r c6 s oo - o r co N o
.n{ sr sr sl sl \tl \a co sr co N co .$r co \:r \Ji co co co co+ < g + < < < + + + < g + 3 < + < i : +

Lq) Cl1 :r s LO t- cl, !i ro .sr co !o (o \-i t- co co o ro oo(o o) O r oo o) r co C) co - C) ts'- r ao @ Lo 
= 

-5 6
cO cO .ir cO cO cA cO cO <t cO c.l cO cO cO cO cO cO cO Ot cOgig<3-<+<gg<-+g+giig

=,r S: O .1 -! r r O (.o O O cO < c.o O t- O rr) rr).$ 6l s rr) rr) c! il {r < co r + @ o oJ + 6{ ; o o)
ts- r r r F b- r b- t- r r r @ ts- (o t-- r r r ro
< 3 < + 3 i g g 3 3 I 3 g € g i i.3 - !

aa Y? a rt - Lo ro @ o ts- o .x o r ro o ro o @ n
"1 "l .1 "i- .o^ ^l I ^l I "r .r q 1 -i a 1 .l "l a or_
co co (o (o (o co co co co (o co co co (o co (o (o (o co rr)dg€i<++i*3i<+€€,€€-

co \q (o co cn e rti {r ro ro N r rJ).,< +cO \n .$t cA CO s't : si i O o.) O C\'+ n
rNrrrrFrrr(Ob-rrCO
< g d 3 < - - + + g € i

rO Ir) rr) rrt lr) r r \ \ \ O ^l 
C) O O O c\t H cO 6!

= 
c-.t c..! ca q) <i a Al o) r $ co c, r o) o 6:! co I@ .$ .31 CA OO s @ cO O \t (O O 0O cI) r \$ di = S

- cO (o lr) O (o 
^i 1L 6 to o,]5 5 : co .n U 

= 
+ E

co q5 r od 6 6 oi r r r s m @ oo O - - - - H< < @ - r c) Al co \tj co co ro cn = od i og+-<sn'';-*-dC)

H

i

bn

o

o
o

co

c6

\o

F

oror^ 
"o^

ol
O^

o

I./)

oO€e

co1

ca o) rr) (Q (Q cn C) \n (o rr) o - (o o co .jr c.l (o g c-,1

"o^ - \ co^ 0o^ 0o^ 
"o^ 

@^ t-: \ o^ ,o^ .o^ 
"o- 

,o_ \ t or^ q q

ao)olr)q - 6l rl) + o) .Jr cn (o r to O tJ) i to\i .$ tr) \n \< .ir aO .$i \n  l N CO CO Cq +
oooooc)c)c)ooooooo

6\-tooc|C\+t-<<ooooero
.e+ cO s <) 6\ .!r c') < .dt O i \, -n -n CO Io @

-s ^++++++l+l ll+++I+ +

268

.H

{
dz

M

q
a

a

bo



q
I

E.
a
o

J

/r0

10,0 /6,,t 1,9 (No,zd),n

Olrr. 13. Cnxar, r,rext;1y BeilI{tII4Ira}Ir lg (lf o,r11),,, ir lg (1/o,r/:I)r,

orrpeAerrfleNrr,rMrl rro. (popuyran (2)lu (6) coorBercrBeHrro

rroMep BBeaA[,r tro naraJrory FID, Bo 2-M I{ 3-Monpegeneuian Sp n JVI| rto
[6, 7], s 4-trr - 6anr,uepoBcr{r{r,i cxaqon D, r 5-rr MaxcrrMaJrr,Ha.rl rJIy6[rIa
rr{Hrrrd fi", n 6-lr - tg (I[n,rH)p, B 7-M - lg (Aro,rH)-, e 8-M - lg(Ar6,211)p,

a 9-ila - paaErrrqa Melr{Ay BHaqenuflMu cror6qoB 7 t B -- BerlrqrtHa A =-
: lg (1/0,211)o - lg (No,zH),.. B cron6qax 10, l,L rd t2 upuno;1nrcn coor-
BercrBeHHo lgnr, uaiiAeHHr,Ie to Wt, ntrnnrt HB, H, u Ho c noqcranonxoii
B coorrrouenue (3) eua.reurafr lg(1/6,211)1, B croJl6qe t3-eua.renun lgn",
cpeAHrre uB BHaqerrir.\gn"(II") u lgrz,(H6) B croJl6rlax tt u 72.R Ltt-xr
cror6qe [prrBoArrcrr Buaqeuufl lgnr(IIr,I16)orr rroJIyqaeM]tre, F(an Jrerno Brr-

Aerr,, rpocrbrM rrpr.r6aBJreHr{eM notrpaBr{rr A (cron6eq 9) x ana..reuuav lgnn
a c:ro,n6qe 13.

Couocr:anneurae drur. 11 w 14 [oxaabrBaer Buarrurerrr,Hoe pacxomAerrr,re
B BEilUTII4EAX Ig N", OIPEAEJIEIIHbIX ABYI\{fl PAsIIOBI4AHOCT,flMI{ I\TETOAA A. VTT-

BoJrbAa, oco6eHHo Arrfl BBeBA BB-A5 rJraBrroft [ocJreAoBarerruocur. finr
3Tr.IX BBeSA SHarleHrrfl tXe, OrIpeAeJreHHbIe AByMfl MeTOAaMr4, pa3ilIlqaroTcg 6OIee
EreM Ha fiopflAoK. Halr6orru[re pa3luqr4rr B r?c AocTrdraror 30 paa.
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(l)rrr. 1,1 . iJanlrcrrroc'r'r, 1g ri,, (l Ir, IIu )o or crrcr{rpa,r]r,Horo r{Jracca

Ocuonuas HeonpeAeJreuHocrrr BToporo Bapr4ar{Ta r\reroAa Vuaonr,4a aax-
Jrloqaercfl B Toi\r, qro nrbr lre lro]fierl 6utr, ynepeHHbn\,rr{, qro 6arr,MepoBcnr4fr
cltaqon rr BoAopoAHr,Ie JIr{Hrrr{ BoSrrIIHaroT B oAHor{ rI T0M E(e 9s+eI{Tr{BHor{
cJloe arNlocSeprr aneagbr, T. e. arro Belr,rqilua lg Nn,rH B Br,rpalr{eHraax (3)
u (6) o4na r.r ra )r{e. Creueur aroir HeorrpeAeJreHnocrr{ 6yger uoqpo6no paccMo-
rpeHa B S 4.

flpemqe qerl [epeiiTr{ n corocraBJreHrrro flolryqeHHblx peayJrr,TaroB c pe-
ByJILTaTa\rrr TeolleTr,rqecKux pacqeToB, I\IbI coqJlu Heo6xoAnMbrr\I cofIocTaBLlTI)

\rex{Ay co6oir Bce TprI IIoJIyqeHHbre HaNrrr BaBr{cr4r\{ocTm lg n" oT crreHTpaJ]b-

rroro r{Jracca: drur. 7 - oupeg,eJreHufl lg n" (n*), $ur. 11 - oupegeJreHr{rr

lg iz,(H,Hu),,,, c lrcnoJrr,aoRanlieu cooruorueHr{ir (2) n (3) u Sur. 74 - otpe-
AeJrelrrrfl lg nn (Hr, Hs)r c rrcroJrbaoBaurrerr coorr'roureur.rft (3) u (6).

3to neo6xoAr,rn{o B rlepryrc oqepeAb rrororly, rrro ynaaaHrrr,re A{eroAr;r orrpc-

AeJIeHrIri cpeAHr,Ix aJrenTpourrsrx rrJrorHocrer,l B arMoc$epax ropflqux BBeBA

nau6onee [pocrbr u yuorpe6ureJrbHbr, a pacxo]r{AeHr{ro peayJrr,TaroB paaJrurr-

Ilbrx [rero4oB Barracrylo He rrpr,rAaercf oco60ro BHaqeHvtr{, y o6r,rcno 6epyr
AJrf AaJrbrreliurelo [pafiTuarecHoro noJrr,BoBaHIrf uJI14 AaHHr,re o lg ne, rrory-
IIEHHITIE TIAHT IT.NT 6O OAHI{II IIETOAOII, IIJIII IrPOCTOE CPEAHEE I{3 PESYJIE,TATOB
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Arlyx (Tpex) IrcroAon. lJ -racurocr'rr, Dro o6rl.ruo I(eJracrcrl upu <<r'py6orrD arrii-
Jrrrac ycJroBnii t aruoctlepax Bue3/{ }rcroAoar ltpunoi,i llocra. B:l'rou orrrorre}rrtr
rrllrrr{Er,r, rrailplrr\rep, rrJtaccrrqccHarr pa6ora A. Vnlorr,la [1B l, pa60'r'tr

l'. rDoiilra [24.] , rrnoroqlrcJreHnrJe pa6orlt rrraJlrrflrrcru{x acrpo]Iorlon ti6ceprra-

ropllr.l Acr,nro r,r 4p. IJo cyqecrBy, tanoii;fic rryrb lta6ltpaetcn I{ rpr{ orrpo-

[(€"rreHr'Irr rari 1ratsr,U]aor\r)ilx roJrrr{rr}r oAnopoAulrx arrroc(rep 3BeB/{ - }1. B rta-
rrccTBe rrllrrxlcpa 3/\e cb ilo)ilIlo rrpuBecrrr pa60rr,r O. A. Menr,rrr{rroBa [2it, 261.

IIal6orc:o rrar.[r j]rro 31rrr 0paB]rerrrru l)cByJILraroB l]iex N,IcloAou Mo]ruio

1rl)oBLr01 Ir rrvlelr rrocr'po01{rrr rpaQuriou (A lg n", Sp), r';1c A lg n,, - pa:}nmta
lr lg 12,,, orrl)elteJrerlrrbrx nar{uNu,I-rtt6o Anvur NleroAaMII.

,.fiesarL ro.rroBrJrril tfur'. 15, rra no'r'oporii rrpe,rqc'r'aulol{a llar}Irlrria A Ign,,-
: lg nu (11.,, l'lr).,, - lg r,, (1'l ,, Il5)p, Aocl'aroqIIo IIarJItrAIIo noHaBbtBactL' 6l,tt'r'-

lrr,rii ltoc'r' ll'r'oii pailnr,1116r c repexo[olvr or IJarrHr.rx tt 6onee rlo3/{Hrr}r ('rr0ril -

lla"rrr,Irbrr,r riJra(:cor,r (or' O5 Ao ,i\1-A2) n ral'el,r rrcltor'opoe ee y[,re]rLUrorrrro.
'J.'atioii -\ol{, rroB'l'ollrLrorrltttii B cllollx o(rHouIIErx ttLrJl'rax xoit [4/r BoAopo!F]r,r-\

.rtluni,i co Sp o6vc;toH;teu, ro Iraflrcr,rv MIIC]rI{ro, l'0N'[ o6crolretr,cr]]oNr, rr'r'o

rrrrxnrrii rrpel\eJr neJrrr(rr,rrrbi Ig,\ 0,"11 - rreJIlrqlrHa Ig (Ar,,,rr?)r, - c,1,,,1s,"r'ncr,-

nO r,reHfler(:r{ lla cqor rrlrueilrrroruet'ocrr B i}aBr.rolrL{oolrtt or ll/t, rrellc)ril)brl'rrfl

.rtunlrrli. C);reAosal'o;ir,jro, l)a3I{r.Iua ueH{A}' r.rtlTI,III116I[,I l]]rarr€]rrrrcN,r Jg r\/u,r 1/ rr

rril)rtHr,rr,r rrl)r)i\cJrol/t B :rHarrIIleJIr,uoii Uepe lIoBToprrer xo71 7Il7, 0o (rtenTllii.Irl,-

trrJN4 JiJraccoM [ ;loc1]i.Ifae'r narl6oJrr,ue|o srrarrorrr,Irr (tropflglta j,0-1,:l)
rrrrclrHo AJrrr. 'r'o,\ 3Bc3l\, \' liolopblx 7[7. uo4opo/\]rblx Jt[Hr{ri l1o0'r'rrItrc'f Nrir].i-

( rr [,r )'N{a ,

fdorro.uurrteJrr,rroii nprr,uruoii, yueJlurrnBarolleii oty lla3Hrrrly, nrorrrer cJr\r-

lrir'rrr, paaJrr{rl,r0 at}ld)eH,rllBrrr,rx lny6rrrr o6pa3oBaHrrri rJ artrrocrfepe lueeiir,r
6a.rrr,lreponcttrrx llrnr.rii c lr - 4-12, tro rurreHcrrrir{oorrru r{oropLrx rrpcrru}r-
illecrrJerrrro orrpcAcJrrlrorcrJ rleJrIlatrlHr,r I g (1/0,r11),r,, u 6anrlrelloncnoro crrarrriai.

Ila;rr,lreponcrtuii cria.rol( noarrlrltaer Ir arlroc(relle 3BeBAr,I Ha 6oJlbrrrr.rx rny6rr-
rrax, rreNr rrepBbre rrocHo,'rbno JlrrrrJrr"r 6a,nr'lreponcttoit cepnlr, a DTo (B cJrylrae

rpaBrr"{brrocrr'r rprrrreJrflerrr,rx rfoprry;r AJrrr olpcAeJ]errrrfl Ig /y',,.rI1 uo // rr,rnr

I4lr,) uprrue4er H 66nr,ururr Brrarrcnr.rflu lg (4,,,r11)r, no cpanneHr,lrc c lg (Nu,rH),,,,
IIaxoAIIrrbrrI rro $op,rryle (2) .

![ro rracaercn npaBoji tro.rr oBr,rr]br $rrr'. 15, Ha r{oropoii npeAcraBrerrbr llaB-
uocrr.I A lg rr" - 1g rL" (H-, Hu) , -lg n"(n,r,), ro ReJrIlrIrrIIa, Brlari 1 xti-
parirep I,rBuelreHrrl arori paaHoclrr co cncnTllaJrr,Irblrl r{Jracccu flBJtflIolr cfl,
ro rraJrcrr), xurcnrrlo, peByJrr,Tarorr conrrecliHolo 4ei,ic'rnrrrr cJte;1yrolrgrx At]\rx
r llllquu.

1\4onirrcl roJralarr,, rrro rrocrellrrr{ri }ra6rro/.(aerrarr JrIr}rr{fl 6arrllroponcrioii
ocpllrr llo3Hrrliacr B arNoc$epe 3lresAl,r rrpanTr'rqccru{ B TeX }He cJroflx, B Iiol'o
pLIx rroalrr'rrir\cr rr rrerrpcpbrBrrrJit cucnrp Ba lpar{r.rUeii 6a.ur,ueporrcroii oeprrrr

(orr., rrauprr,rrep, l5], crp. 320, 321). Bcuel\orur,re 3HarurreJrr,Iroro rtoet[r[utpr
errra HcnpcprJlllroro rrorJrollerurrr rrci.rrpaJu,rroto .Bol\opoAa cpaBy irio 3a lrl)ii-
rrnqeii cepulr 6a;rr,lrcpoucrtrtii rtourrrrryyu.Boalrr.rrtaor nllrl NraJrLrx onrr'rrrocrirr,\
ury6rtrta,x B arlroc(repax BRe3A. Oco6erruo rrilJrr,rlrrr ona3[rcarorctr atu l';ry6rrrrr;r
r] Tex aTrroo(rcpax, r'Ae ocrroBHr,rr{ [ol]Jroutrarcqr{r\{ arcrrTonr flBJrrroTcrr neiirpa.rrr,-
H6Iii uoAollo/L a creuerrb rlorir'Iilaqr{ir Bo1o1lo/Ia /Iocrarorrrlo }ilrana. Srrr ycir o-
rlrrI l)eaJrIr3ylorcrl, rtalt iIeItIto rlrlllorb, u ar,rrocrfepax c]]epxr'ura]rrol:i

.!i t
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cfienTpaJrb]rr,rx HJraccoB or parrHllx B4oFu r atrrocdrepax BBeBI rJraBlrofi [o-
cJreAoBareJrlHocrr{ or O go A0-A2. B 6onee xoJloAHbrx sBeBI{ax 3aMerHylo,

a aareM (ro rr,repe ganrneiturero yl\,Ieu6rxeur{rr re}Iflepatyprr) u npeo6na4alon{ym
pOJIL HaqUIIaeT 1{IpaTb IIOIJIOTqeHI{e OTpI'IqaTeJIbHLIMLT I'IOEal{II BOAOpOAa'

a n 6onee paHHr{x - HerlpeprrrB}roe florJroqeur,Ie ueiirpan;uoro reJII{fl, pac-

ce.Elrr{e Ha cBo6oArlr,rx sJreHrpoHax nprl Bce yrfe}rrrrrrarcqer\{c.s IIr{cJle HeiirpaJIL-
IILrX aToMoB BOAOpOAa.

B to nte BpeMfr re xapanreprrcrr,rr{rr clenrpa, noropr,re r.rcrroJlbByrorcrr AJrfl

orrpeAeJreuun lg n" (H"r, FIr)1, a uN{er'IHo BoAopoAHbre JIIIHI{ra lr terl 6onee

6anr,uepoocnur-r cnaqort, BoaHrrfiaror n 6onee rny6onlrx cJroflx artr[oc$ep pac-

cr{aTpr4Baet[blx rtrrroB 3Be3A, r{ IIOETOi\Iy O[peAeJIfIeIUbre rro 3TI{M Xapa(Tepr{CTr{-

Ital{ aJIeHTpOHrrbre TIJIOTHOCTT,{ OKa3r,rBarOTCg 6O,nr,IrUUr'r, qetrf OlpeAeJlfrel{Ble

IIo rrocJreAr.rer{y Hor\{epy /?fx.

Morrno [peArroJro]Kr{Trr rra ocrloBaurrr.r upanoft florloBr{Hbr {Lrr. 15, rITo yrlo-
MflHyrafl paBrrrrqa B olrr,Iqecrtux rny6r.rnax Boapacraer rlprl flepexoAe or
aeeag 6o,nee palrlrr{x (area4rr O) It euea4aru A.2-A7, rrplrBo/Ifl H yBeflualellr{rc

paBHrrrlrrr nrerx4y lg rur.

C;reqyer Ao6aBI,lrL, alro IIa reopergqecltolr rpa{uHe' [oAo6Holt rpatpuny
L5, ua6nrolaeltsre paaH?rqrrr Llgnn Moryr onaaarr'cfl erue 6orrure.
B camoiu /teJle, IIa $ur. Ll+ BIraaIeHI,Ifl lgnn(H",, H6)p IrecHoJILHo saHrrlHel.Ibr

Ba crler roro, rITo orrpeAeJrfleN{afl Iro 6onee ur;,60r{0 Bogrllrrtarorr]eMy cr{aqny
D neiln.rr.tna lg (//o,r.H)r 6ynet aaBLIInelIa rro cpaBue]Irrto c rrcrr:lHoft Be-

JrurquHoii 1g No,rII , orrpeAeJraeMol:i r,rruerrcuBrrocrflMr,r BoAopoArrr,rx trwunit,
TaIt HaH lrrrlF-rr\L o6pasyrorcri B r{eHee r-ily5onnx cJroflx, ar.eM cKa-
,ron /).

/-[nn 6onee [oJrr{oro Br]flcrrerrr{fl Drr,rx rjorrllocon o6parnMcrr r{ reoperr{-
qecrrrtr{ pacqeraM clleArrr{x orrrurrecnr4x rly6uu o6paaonanrfl rlrcrroJrr,3yeivrblx

AJrrr orrpeAeJler'rr,Ifl I?c xallaltrepl{crrlr{ BBeBAHbIx cler(rpoB -n-r,.[4/\ 
(H) u D.

$ 3. Teopeurqecftoe olpefleJreHr,re

cpe4rrrrx olrr,rqecfiux urySuH BoBurrnrroBeutrrt rl7n1 Tlrt (H) v D
rIro6r,r oqeHr{TL crerrer-rE, crrpaBeAJrrrBocrlr B6rcnaBar{rrrrrx rrpeArroJrotxe-

ulrr,i, ur,r [poAeJraJrr.r uo4po6nr,re reoperrrqecnue pacqerbr rro olpeAeJreHrrro

<arlsexrr.rnnr,rx> rny6r,rn o6paaonanr,rr B arr{oc{epax BBeBA rex xapaxrepr,r-
cTllrt ciler(TpoB, ItoTopDre I,rcrloJlbSyroTcfl B r{BJro}r{eHHI;Ix B];rlre r,IeToAax Ha-
xolnAeHrlfl Ig n". Heo6xoArrr\,ro 6r,rno uaiiu,r cpeAr{Iorc orrrr,rarecnyrc rny6n-
uy o6paeouaHlrfr lrelpepErBr-roro cirenrpa cpaay )r{e Ba 6anr,lreponcx}r}r craq-
fiorf, ]IJr?I, .rro (banr[arecnr{ To }r(e ca}Ioe, rny6uny o6paeonauux uocnegneft
Ha6flroAae]{oft rraurau n,,r, t:ily6tfiiy o6paaoBaHr{f BoAopoAHbrx Jlr{Hrrft Hr, Hs
r4 cKaqHa r.

,{nn aroro Heo6xoAlrMo 6rrno uuers oArropoAur,rir pa4 moperefi atnroc{ep
BBeBE paHHr{X cflertTpaJrbHr,rx ItJraccoB, oxBaTLrBarorquft uo BoSt\{o}r{HocTr4

6o;ree ruupoxuft r.rHTepBaJr cflenrpaJrr;]rbrx r{JraccoB r.r cseruMocrepi.
Han6onee [oAxoAfltr{r.n\rrr AJrfl Ha[r4x BaAaar MoAeJrflMl,{ BBeBAHprx arruo-

crlep nnnarorcs 50 r,ro4eneit, fiocrpoeHrrr,rx C. 4e flreponr ra JI. Heserlortt 127 1.

18 zes. E(pLri{cHoii oocepBaroplu.r, .r. XXVI 273
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,/0
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- 1,0

@rr. {6. aunupr.ruecxafi saBrrcr,rMocTL }reE{Ay 1g g r,r c[enrpaJ]r,ELrM ftJraccoM

AJr.a BBeBA pasJrfirrHux nocJleAoBareJrrnocteii

llocrpoeuuafl cer6a mogeleft oxBaTEIBaer AocrarorlHblll 4ilfl IIarrII'IX uOrpe6-

IrocTeft I4HrepBaJI c[eI{rpaJI},EbIx RJIaocoB (terrueparyp) u cnerr,mtocter?. llc-
xoArrble IIapaI{eTpIJ I\tOAeJIeiA, IIOBepxrrocTIlbIc Tel\{[epaTypbl 7o tt nenfl'ttlur,t
lg g oxnatr,rBaror urrrepBaJrr,r rro Toor 25000 ao 4000" u ro lg g or I Ao 5.

Xora ynaeanHbre MoAeJrr{ B Her{oropbrx orrloure}Iuax upu6ruxter.IHbl r,'I

rrocTpoelrbr c I{crIoJIbSoBaHIleM qeJIolo ptlAa y[poqarcnllIx [peA[oJIo]fieH]II'i,

rro HecorrHeErrriM rrpeuMyu,ecrBolr gTofo ceMelicrBa r{oAeJrefi, oco6eHHo Ba?r{-

Hr,rM AJrfr IIaC rrBJrfleTotr TO, qTO OHr[ AOCTaTOqHO paBHOMepHO I{ IIJIOTHO SaIIOJI-

Hflror 6oilburyrc rrJroqaAb B rrJrocnocrlr (7-0, lg g) , rlro B rrpeAeJrax aroft IrJIo-

rrlaAr{ c flol{oulbro B o6qeM AoBoJrbrro HecJroE{Horo uHrepflor]apoBaulra r[o]r{Ho

orlpeAeJrflTb IIeo6xoAI{lIbIe xapaHTepI{cTIrIItI{ uo4elrelii c ilIo6bIMu HalepeA

Ba[ar'rubrr\{rr [apaMerpa]Iu 7'o n lg g.

Mo4enra, rroAJreffianll{e aHaJIIrBy,6r,rnr'r oro6paHbr cJreAyroqrrr{ fiyreM.
I4cxoga r{B AaHHbrx pa6o:rr,r fI. fI. flapeuaro u A. f. Macenu'r [28], llrr [us
ocuoBur,rx trooJreAoBareJlbuocreii 3Be3[ Ha Arrarparl]\{e (sp, Mr) B rlHTepBaJre

06-K0 uocrpollJltr AIIarpaMMy (Sp, lg g), onpegenl{B tro BoBI\{o}fi}IocrI{ AJI.a

Bcex I{HAI{BI{AyaJILHLIX BBeBA I{JII{ AJLE (cpeAHIIx) sBeBA lg g no [pI4BoAI{l\{EI1\{

r pa6ore, [28] aua.reulrflM $Jl ra ffi.
., ,{uarpauua (Sp, lg g) upegcraBJreHa ua {ur. 16, r4e crIJIollrHbrl\{rr JMrrlIfl\Irr

yHaBaH XOA OCHOBIIrIx IIOCJIeAoBaTeJILHOCTefi, a uTpIXOBLIMII - 
IIpI,{MepHbIe

IpaHllqbt CTl4x IlOCJleAOBaTenLHOCTeil.
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,(anee 6rrnu oupegeJreubr c[enrpaJrbHbre r{Jraccbl BBeBA, coorBercrByrorqrre

rrpr,rHflrbrr\r s l2Tl.Buaqeurflr\{ 70. B uo4ewrx l27l To v ?"r, cBfaarrbr coor-
HorrreHr{e},r Ttr :2Tao. TIo [pr{Hflroii B r{acroflnlee Bper,rfl rrrr(aJre essenrun-
Hbrx reMrreparyp AJrrr BBeBA par{Hlrx cfler(rpaJlbHblx r(JlaccoB (cu. naupuuep,
[17]) ro 7.r, 6urra olpeAeJreubl cfler(rpaJlbrlr,rc xraccui AJIfl Boctr\lll uogelelt
c 7n or 25 000 4o 5000" (Haxr4rrft pfl[ B cBoro oqcpeAb cocrorrr rra rrrrrrr ]vroAe-

neri c Ig g : l, 2, 3, 4, 5). 
Ta6.,rrr1 a {

,.,, 
l,*'.,,

YII

I
2

il

4
5

t)

7

8

25000"
tB 000
t4 000

10 000

B 000

7 000

6 0(.)0

5 000

29700'
2t 500

t6 700

{1 900

I 550

B 350
7 150
5 950

/t,t\ I o

+,ooL
4,223
4,076
3,980
3,922
3,851r
'i\,771r

o9,3
l,i 1 ,5

1J3,6

BB,9
t\2,2
1.5,7

Ir0,7
G0,2

4,20
4,22
4,25
4,30
zl,Jl

4,50
4,50
/t,60

4,05
4,05
4,05
4,07
4,77
LlrZo

4,30
4,40

3,90
3,90
3,90
3,95
4,00
4,05
4,t0
4,10

3,80
3,80
3, B0

3, B0
qnr

J, OD

3,50
3, 15

3 ,80
,1, /J
3,70
3,70
o trl

3,40
3,30
2,80

3, B0

3,70
3,60
3,20
2,75
2,25
)ri
1,75

J, /D

3,65
3 'ttj2,95
2,45
2,r0
2,00
t ,50

3,50
3,20
2, 95

2,50
2,05
r,70
1,45
1 ,00

J,Ji)

3, 00

2,75
2,30
1 ,85
1 ,50
7,25
0,75

B ra6n, 4 upuno4arc;r BHarreH[rr lg g AJrrr ocHoBrrr,rx [ocJreAosateru.rocrefi
roprqux BBeBA Ha [r{arpaMr\,re (Sp, Mr) u lrx rrprrNre}]Hbrx rpa}ruq. 3ru aua-
rleHr{.fl lg g ur,r.rucreHbr AJITI cleHTpaJIr,rll,rx r{JIaccoB, coorBercrByrotqux Bocbr\{n
yrloMflHyrr,rr\{ pflAar\[ no4enell. B ra6r. 4 crepxy cror6qos 6-1,4 rrrrAerc (]r))
rrJrr4 (BD rlpr{ o6oaua.Ieuulr llocJIeAoBareJIbHocrll oBHaqaer coorBercrBeHlro
rII,IlnHIOrO LrJrr,r BepxHroro rpaHr'rrIbr Aanuoft IIocJreAoBaTeJrr,HocTlI IIa Ar{arpa]\rilre
(sp, M).

Pa6ora rro Br,rarrrcJreHr{ro cpeAHlrx orrrr{arecr{ux r.ny6nn cocro.flJra rra rpex
.racrefi. B uepoyro oarepeAb 6r,rno nporeAerro orrpeAerler:rr{e cpeA}Iux (arp{ex-
rr,rnurrx) r;ry6lru o6paaonaur,rfl uBnyqsul4fl Ba 6arrueponcntru npe4eJIoM

(unn cpe4nr,rx rny6rau o6paaonannr n*). Cxerua rm.rutcreur,ui cBoAI,IJracI) r(

cJleAyrorleMv. B rarxAoli [auuofi MoAeJrr,r AJrfl tsccx i ,o toot"*rcrBylorql,Ir\l

Brraareur,rflM lEP" tl ? uaxogrurocb orHomenr" 2 A;rs l,:3646-, r. e. cpa-

By ?r{e aa 6arr,lrepoBcr{r,rn{ cxaqfiort, ,(nr ororo c lparpnnon, [pr,IBoArrl,rbrx

n pa6ore 3. Bureus [29], rna r{a}r{Aoro r{B rrilrerorrurxcfl rar,r aua.reuuri 0,

0: ry) w lgPn 6sr;rrn crrnru BuaareHlrfl xt, tti illn t':361t6-, uali4enrr

orr{o[reHrrrr * , " rroMorrlbro r-parpr,ruecnor,i nnrepnoJrflrlr,rrr rrocrpoeHa uo,q-

po6nan ra6,nr,rq,a runr"r*oarrn 3
14

.(a,ree AJrfr narr{Aor-o BHaqeHurr

IraxoAr{Jlacb BeJIIIqUHa

1gP" v'l'.
MeroAoM qrrcJreHHot.o lrHTerplrpoBaHr{R
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5
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J

4
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4

2

'uo'l '* 'l'u*' l,*o,
lg 7' lg ne

'f5 
ooo"

{8 000

14 000

10 000

0,42
nD
0,107
0,072
0,32
0, 16

0,09{
0,065
0,20
0,11.
0,080
0,Llt
0, i0
0,087
0, 085

0,075

1 ,83
2,44
,oo
3,59
1 ,66
)24
.) ti

3,28
t,4t
1,97
2,49
I ,08
1 ,61
2,13
0,87
1,tt'l

4,45
4,43
/t,41"

4,4r
4,30
4,29
4,Zl
4,26
4,17
4,16
4,16
4,02
4,02
4,01
3,92
3,9J

13,21t

13,87
Llt,44
15,03
13,22
13,79
14,34
1/r,88
13,10
13,7,r

llt,19
12.s2
13,45
13,98
12,81
13,36

8000"
7000

5000

0, 097

0,065
0, 070

0,095
0,1.51t

0,27
0,095
0,1.7
0, 29

0,42
0,52
0,39
0,56
0,69
0,90
1 ,03

1.,92

0, t1
0, 68

t,l7
L,78
naa

-0,1/t
0,50
1 ,19
l,7l
2,14

-0,19
-0,41

0,95
1 ,50
1 ,96

3,92
3 ,86
3,85
3,86
3,87
3 ,88
3,79
3 ,80
3,82
3,93
3,81t
J, /D
3,76
3,77
3,79
3,90

13,86
1.2,IL
12,69
1,3,L7

13,77
74,35
11,93
12,56
13,22
13 ,7|t
1,4,16
11,92
12,51.

t3,0/t
t3,57
14,02

0000

lL

L

2
o

4

5

I
2
D

11

5

L

2

J

4

5

Ta6,rrqa 6

To

25 000"
18 000
1zr 000

r0 000

8 000

7 000
6 000

'5000

o9,3
81,5
B3,6
118,9

1'2,2

A5,7
F0,7
G0,2

14,56
71t,46
14,30
14 , ttt
14,01t
7.4,06 

,

14,07
13,84

14,49
14,37
t4,2I
14,02
13,91t

{3,90
1"3,94

13,75

14,38
I /, )ct

t4,1 4,

13,95
l3,86
13,80
13,79
{3,61

14,33
t4,23
14,10
1.3,97

13,73
13,60
13,48
L3,12

14,33
14,20
14,05
t3,82
15,63
13,tn7

13,38
t2,93

|lt,33
14,L7
14,00
13,56
13,22
12,81t
12,69
1.2,36

71r,30

:14,15

13,90
!3,42
13 ,06
12,75
t2,56
12,22

1/r,15
13,90
13,68
13, 19

L2,84
12,5,r
L2,21.
1.1 ,92

t4,07
t3,79
13,55
13,08
'.12,73

12,tng

12,09
77,77

otTrrqeel{afl rry6uHa r X, : 3646-, coorBercrByrouafl cpe4neii onrr.rqecnofi
rn;,fisrr" i, a aareu npor{aBeAeHue B:(tr,) Kr(t^) - [oror{, ntrxognulr,ui Ha

rionepxnocrb c orrrrrarecHoir ril)'6uHr,r f),. SAecr Br (t^) - rpyuxrqr.r.a llnauHa
u I(r(: ) - nropoi,r al{crloue}rqrrarrnsrrl r.rHrerpaJr. (B r}iyuriqur.r tr{crotrHrrxa

Jl (t^) npeHe6peraerca BTopbrN,r cJraraeM6r14, raH riaH B rrcrroJrbBoBalrHbrx

r{aMrr MoAeJr.rrx noet!{uurleHr He[pepbrBHoro paccerrHr4r{ or. K xr, 127 ] r,r

,Si :"B1.)
,(anee Mbr HaHocrrrrrr Br,(tr,) Kr(tx) Ha rlla{ux HaH {yur{qlrro i u

tr{eTo[oM rrocJreAoBaTeJrr)Hbrx lIpn6nuxtenr,rr,i Haxo[r{JM Ber14qr.rHy ;., rrl]r4

noropoii

Br, (rr,) I{r(t) tl7.
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Haxogruan rar(r{M o6paaou orrrtrrrecxarr rr\,6lHa i* nsr.ne'tcn rofi <arp{rex-

rrrBHoiaiD ourra.recnor,l rry6unoft, na xoropofi B cpeAHer\{ BoBHr.rmaer Henp€-

llr,rBrroe uBryqeuue lreflocpeAcrBeHHo aa 6anrlrepoBcREr\{ cKar{KoM,

3ateu uo ra6nuqau II1 n [27] rc rJl1rfiss. { nro Ham4oft MoAeJII{ Ha-

xogr,rJrr.rc6 coorBercrByroulrle BHaqeHufl lgP, u 1g7, a aareu lg nn. Bt:e erw

AaHHbre npr{BeAeHbr s ra6r. 5. Haxoneq, rro Aar.rHr,rN{ ra6n. 5 IrHTeploJIr[-

lloBaHr{eM 6rrnu onpe4eJrenbr lg rzr, coornercrByroure BuaareHrrflru Sp u lg g,

rrplrBoAlrMr,Inr s ra6r. 4, t. e. fiocJlegoBareJllllocrflNr ]leanr,Htlx BBeBA.

3rra sbr.rucner.r]rbre rro MoAeJIfr{ BHaqeHtr{n lgn", coorBercrByroque a{r-

rfenrunurru orrrr{qecxlrM rny6unau o6paaonanNR n atrr,roc{epe BBeBAET rlo-
cJIeAHero na6nro4aeuoro HoMepa 6a,rrueponcnoii ceprru, [prrBeAer'rbr B

ra6n. 6 u uso6paxenrr rpa{r,ruecHn, B BaBrrcI{Mocrr,I or crrerrrpaJrbHoro

fiJracca, ua Snr. 1,7 .

Oupege,nenue o{{exrrannofi onrn.recxofi rny6unn o6paaonanrafl BoAo-

poAHbrx nuuufi H, u Ha n arnroc{epe 6r,rno BrrrrrorrHeHo cJleAyrouluNr

o6paaou.
Ha ocuonastru ra6nnq V, u Va n pa6ore 1271, v noropbrx Aarorcfl co-

orBercrBeHHo Arfl flunuft H" n H6 AJr.E BCex 50 uoAerefr Br,rrrrrcJleHr{ble

agarreHufl R,.: FtlFo u i*, coornercrByroqrre roqxaM Holrrypa c Al,, paD-

urrun 0, 0,5, t , 2, 4, B, 16, 32, 64 A, unc.nennbrN{ nHrerpupoBaurreM Ha-
xoAtrJrrrcb a{{exurbnrre olr[qecHr4e rJry6trHbr {oprrrraponaH:/rrr iltr]flrtn B q e-

JI O M, T. e, BeJIr{qI,IIIbI

- t i- Rr,,t)u
!* - 

J a^.11"

,I[anee AJrfl Ka]r(Aofi ua ua6paHrrbrx Mo[enell ua ra6nr.rqsr II1 n [27] uo co-

orBercrByroilruM BHaqeHI{fM f,* HaxoArrJrr4cb (or4erruo Ans nranuft II, lr H6)

3HaseHr{E lgPr, lgT n lg/}e, a BareM-BrraqeHrrfl lgnr, cpepurre AJrr H, u
H6. Peaynrrarbr arux pacqeroB Aalorcfl s ra6n. 7. Msr coqJII{ BoBMo}nIrbIM ycpe[-
IIUTL 3Haqenun lgrce, [oIyaraeMEre AJrf H, n H6, TaH fiaH cpeAH.trfr rro BceNf

NroAeJrfM L,lgnn Arrrr arr{x gnyx ,nnulri,i cocraBJrfler, HaH Jrerxo Brll(erb r{B

ra6t. 7 , ncero -0,067. (Moinno yxaaarb B cBfiBI{ c 0Trr\{, aITo AJIfI Bbr-

6opHu B HecfioJrr,Ho [ecrrr{oB aneag ua ra6n. 3 coorsercrByloqee cpe[-
rree Buaareuue A lgrze rroJryaraercfl paBr{r,IM - 0,075.)

B ra6r. B garcrcn BeruqI4HbI lgn" gnn aHa.IeHr,rfi Sp u lg g ua ra6t. 4.
Ha (rur. tB upunegen coorBercrnyoquii rpa$ux, I,IJrJrlocrpl{pytou1ufi reope-
ruqecnyro BaBr4cr{Mocro (lgrzr, Sp).

flnn uaxoxAeHrrfl cpegneii onrlrqecxofi rny6ranrr {op,vnpouanun 6anr--

MepoBcnoro cxaqr(a D, onpegenseuoii cooruoueHl,IeM

[13i (r+) Iir(rt) - 7Ji (t-) I(r("t-)l tli I B1(r+)1(r(r+)- B 1.("t-) I{, (r-)l x di,:5;*

S
0

nafrgenune n t27l (ra6n. IVa) cpe4uue rny6uuu ti (ouruuecxne rry6uurr,
paccquranHLre [Jrrr ?'":50L2 A, 1Zl 11 {opwponaHr{.8 cl{aqlta D 6ttnu ne-

llecqrrraHrJ B coorBercrByroultre gr{aqeullfl T*. flo "(,.. p.ilf{ coorBercrByloru[x

oryl
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2,68
0, 93

I ,63
2,07
2,44
0 ,88
1,27
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14,,39
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13,ttg

L3,57
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13, t3
1'3,79

14,3L
13,90
14,42
73,21
L3,75
t4,36
13,25
13,93
74,53
12,Btt
13 ,51
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!/+,36
t2,87
13,26
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Ta6rrqa B

lg ne
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25000'
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11r 000
10 000
8 000
7 000
6 000
5 000.1

o9,3
B1,5
83,6
BB,9
42,2
45,7
F0,7
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L4,1t2
t4,55
14,54
14,73
t4,5t
14,02
13,60

74,29
14,31t
tlt,45
1.4,40
71t,62
14,43
1.3,97
13,51t

14,19
Ilt,26
l4,37
1.lt,33
L4,53
14,39
13,92
1.3,tt5

74,t2
t4,2L
ttr,32
14,24
14,38
1.4,23
13,75
13,74:

I4t,t2
l/t,1.8
tlt,26
74,r9
14,26
74,L3
13, 69

13,06:

71t,12
14,15
t4,21
13,97
13,76
13,63
13,33

14,7t
14,,1,3

14,lt
13,72
13, 56
1J, DO

73,26

13,gt
t3, gg

13,87
L3,t1g
13,28
13 ,31
13,02

t3 ,91
L3,79
13,77
13,37
13,1.2

13,1"7

12,95

MoAeJrefi 6rrru onpeAeJre,Lr 1gPr, lg T,lgnr. pacqerrr- Aarorcrr B ra6[. g,
a sHaqeHrrrr lgne, coorBercrByrotrlrre Sp u lgg r,r3 ra6Jr. 14, npune4errr,r B
ra6n. 10 u rpa{rqecr{r{ rrpeAcraBJreur,r ua Snr. 19.

Ha Sur. 20, uocrpoeuuofi tro AalrHbrM ra6il. b, 7 v g, rpeAcraBJreHo
I{sMEHEHIIE CO CIIEKTPAJII,HI,I]\{ HJIACCOM CPEAHIIX OIITI,IAIECHI{X 11IY614H O6PA-
BOBAHI{fl B ATMOCSEPAX 3BE3A CIIEI(TPAJIb}II,IX XAPAI{TEPI,ICTI{I{ ft*, W1, (H) U D.
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14,58
74,93
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o9,3
B1,5
Il3,6
BB,9
A',) )
45,7
F0,7

G0,2

14,93
11r , BG

L4,93
74,83
15,11.
15,29
15,13
Ut,73

11r , BG

Llt,7B
l/t,73
1.1+ r7o
t1l, 99

15,18
15,05
1lt ,65

llt,77
1.4,89
4.4,65
I4t,63
14,98
15,4.1.

1.1t,97

74,55

Ilt,7L
l4t,61t

'l'4r59
tlt,55
tlt ,7 L

1.4,92
1.1t,75

1.4,24

lE ne

14 ,71
L1r,61

1.4,51t

1.1t,/+9

|tt,5B
t1r ,80
14, 68

1.4,12

14, ,71
t4.,58
Ilt,49
14,22
L4,01t
L4,,05
14,35

t1r,68
14,5G
11r, 38

111,08

L3,B/t
4.3,94,

1,4,29
1.3,73

1.4,54
14,3L
L4,Llt
13, Bt
13,57
13, 63

13,98
L3,6/t

14,45 )

1.4,20
1,4,03
13,70
13,tng
13,48
13 ,87
13,60

vEl" t.. II IB rbl,,l,"IbIII] I

$ 4. ConocraBJreHrre Elru[prrqecftr{x r,r reoperr,rqecftux Buaqenafi lg nn

Br,rno npo4,eJlauo [eraJrbHoe conocraBJleH]re BaBl{crrlvrocreft (Ig nr, Sp),
loilytleHHrrx Iro AaHHr,rM Ha6ilroAeHl4fi , c cooTBoTcTBylotr{IrMr.r SaBrlcrrMocTfl MIn,

paccqr.{TaHHr,rMr{ rro I{oAeJrflM aTMoc+ep, T. e. corrocTaBJreHrre floflaplIo slrr. 7
c l7 u t4 c 18, 3ru conocraBJreHrrfl cAeJraHDr rra {rr. 21 u 22 coorBercrBeuuo
I{ rrosBoJr.frroT CAeJraTb CJreAyrorqr{e BbrBoAbr.

1. Xog lg n" co cflenrpaJrr]rlr,rM ltJraccoM oxaar,rraercfl Becbtvra cxoAHr,rM

rla 6ur. 7 tt 17 HaH AJrfl BBeBA rJraBHofi [ocreAoBareJrlHocrrt, TaH rr AJI.E rro-
Jrocbr cBepxrr{raI'IroB (cu. {rur. 21). trl[cnlro.reuue cocraBJrr{ror rrecKoJrbr(o
BBesA-CBepXrr{raHrOB CrreKTpaJrbr{r,rx r(JraocoB F0-F8 Ha +ur. 7. Moxruo yna-
3aTr, ABe BOSr\{O}r{Hbre rrprrgrrHrrr, Ilpr{BoAflrlue H fla6rroAaer,ror{y xo['y Ig nc
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co crleltTpaJrbrlriltr{ r{JTiICCO}t A"llfl eTrrx |JRC3A. 13 CnepXrltralrTax 6oilee uoaqultx,
.reM A5-F0, B cBflBr.{ co DHaq[TclbrrLrrr yaoJlr,rqeHr{err }rI,ICJIa rI ycI'IJIeHr,Ie}I JII,{-

nuit r,ronoB lreraJrJroB cyrqecrReHrro BarpyAHeHo BIrByaJIr,Iroe RbIflBJIeHI{e JIrI-

uuli nlrclrux HolrelloB 6atr,lreponcnor"r ceprrrl, I{rrrerlcl{BHocrrl ltoropblx cra-

IroBfTCrr cp&Brrlrr\f5rr{r.r c rr}rrerrcrrrBHocTfr{rl nlrunii Apyl'rrx SJrerIerrToB. H rolty
?He AJrrr Bcex arrrx cBepxrr.rranros F0-FB o[pel\eJIe]II,ItI l??r1 BLIrIoJIHerrbr roJlb-

no oArraffiI(r,r n pa6ore 1741, psir, xoropori rle rpI,IReAeII It craHAaprHor'Iy lI3-3a

orcyrcrBrrrr o6rqlrx 3BeBA. Itponre Tolo, 6otE,turrHcrBo cRepxrl'Irarlros F0-F8
ua {nr. 7 npurra4re}r{I,Ir It ItJr&ccili\I cBcrIIN{ocrrI II-Ib (c M" --2n', -4,"'),
B To Blleufl I{aI( Ha {ur. 17 [pullflro, rITo flofloce cBepxflllaHton A tt F coor-

BercrByror a6co;rrornrre IlclI,IquHLr or -6"' I\o -7ttt I'I Aalr{e Ao -8"', qro, Il
qacruocrr'r, !ri\{eer Mecro r,I AJrx cBepxrrltaHron lJ t't A.

2. Cpc4rure Buaqeuufl lg n, na i[ur. 7 t 77 gn.l t:]BeBA rJIaBHoiI [ocJIeAo-

BaTeJl6rrocTr,t paBJIIIrIaIoTCtr npLINIellHo IIa 0,6, a AlfI cBepxrLIlaI{ToB paBJII{-

tlllc eqc 60;lsruc,4o 1,0. Mr,r ue nprlAacrr oco6olo BHarIeIrrIfl crlcreilIarl{qecnorly
paS;rr{qrrrc B cpcArrerl rla 0,6 r{e}ItAy 3uaqeIII,IflrIIt lg nr, olpeAeJreHHr,INrrI ro
{lopnyne (1) n omuncJrcrrHr,rr\{rr c rrc[oJrr,3o]rarrl,Icrl cpaBIIrITcJIbno lpy6t'rx ,rlo-

4eleft 3BeBArILrx arNlocd)ep, ItaItI,INIlI tIBJIrorcrI 50 rrcllencl"t C. ;te flrcpa I'r

JI. Heserra [27], Xoporuo traBecrrro, arro B rrocrpoeu]ILlx IIa3]IIJTIII alrropaN{u

71axre 6otree pa(u,rrrr,rponaurrrJx lroACJrnx am,tocr[ep c coBcprucrrllo oAl{rraltoBLINIII

r,rcxollHr,rl{rr rraparrerparut T o t lg g nr,r.rr,rclerrllrrrc AaIrJIeIIIrfl Pr, ttltelt oAlIIIa-

noByro r[ropuy Ba]lr{crrN{ocrtr or orrrr.IrlcCrtor"r l'ny6ltltlr, Moty'u pa3.lrlrqa'ttrcrl or
NT0AeJIU It N,IOIICJII,I Il lieCItoJlLI{O pa3.

!,ouOnrrurelblloe CNIeIqclIIie uOJIoc cBepxlrIIraIITOIl IIa $ur'. 7 cule ra 0,4
lo ocr,r lg n, (cnr. Tanlr(e {ur'.21) rrlleAorauJrr{ercfl Har'I 6o.nee "riro6orlbrr}Il}tNl
r{ TpyAHo o6rncrunmrnr tfarrlo,rr. Ceii-rac olBa Jrr,I 1]oBr,Io]r{Ho Ha3BarE, c uolrrroii
orrpeAeJrcrruocrbro rrpr{qrrrry, o6ycnonlnramqyrc Dro llorofl]IIITeJrbuoc orlro-

cl.rreJrbnoe yl,rerrrirrrerrue Lg tt" 1-r peaJrr,rrrJlx arr{occ!ellax cBellxrl{raIIToB rlo

cpaBrrerIlIrc c Bhrrrr{cJreIrrItIi\{I4 Brraalerrr'rflrlrl. fIo-rrt4nlrolly, ocHoBftyrc poJrr,

BAecL !It paeT 3IrarILrTeJIE,trafl rIlloTrI)fi0rlr{oCTL atlloC(lep CBepXIlIlaIlToIl I'IJM,

/Ipyrilrrff cJroBar{I't' T'o o6clo-ru'r'cJlI,)crBo, -rto at!4lentrIBIIr']re ycltopeHlui cl'urLr

rlx{ecrr,r, 4eitcrnyroulne u aruoc(tcpax cBopxulra}Iron, ortaaliltalorctI cyrl{c-

cTIleIrHo ntelrb[Ie (AIrIraIII,I(ICCHIIX)) , T. C. I]IiIIIICJICIIIILIX IfO LI3IIeCT]IOlt;r 9691-

HOIIIEIJI{IO

g-GH,
r/le ilt - pa;1r,ryc rlotocrfepr,r, a S[ - onu""o l]l]eBl\Ir.

llpu noc'rpoeHI,II,I rro4e,uel,i arrlocd)ep s 127 I 6trlo uIlI{HtIro uo BIIII-

r,raHlre yNrellblrlellue g Ba cUet ar[$cHTa CBeroBoIO I(aBJI9II]I;I, r, e. Sartru-
qeCHII IIOAOJII{ CTpOI{JIIICIT C I{eItOTO}lbIlIII \eff, a I{C C }IOl{IIlIa,[r,HLIlIlI.

14anec.rHo, oAr.Iarto, rITo o/{nrl "uurul arf(reIir cBeroBolo AaI]JICIIIIfl IIe r{o}r(er

o6r,rrcnn'lr, o6uapymnnacrloe IJIrI cBepxrlll'aHTol] or"[r,rqrre gerr or g. AJIrI
CBepxII,IraI{TOB cylqecTtlyer? llo-tll,IA}Irtorly, paA ApyI'Ux r[art'lrOpon, yI]eJIIlrII'1-

Baroqr{x [poTgx(errHocrl; r,rx aluoccfep. Tattulttr rfart'roparrn rIoI'yr 6trtt l'rc-

Teqellue U0tqeoTBa, IIO3IIOE{IIo, CIIJILI DJICIiTpOT\t&I'}IIITIIOIO XapaliTepa, O6tqarI

Heycroiiqr,rBocrr, amroc(rep cuepxrr{fa}rroB, cIJtIBaIIHaTI c 6r,rcrpoii auo.urorll'reii

1r r. rI. 3tu r!ari'ropLT, corccrllellHo, Ii [27] ne ytIII'lI;lla.rIllcL,
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3. Cornacue rlrer{Ay xoAor{ al{trupuqecrl{x t[ Teoperllqecnl,Ix auaqenult

Ignr1aa sur. t4 u 18 (crr. ranx(e $w,22) ofia3r,rBaercfl 3uaqr.rreilrno lrenee

yAOBJreTBOprrTeJrbHbrrvr, arer\,r [pr{ cpaBr{egr{11 sllr.7 z 17, o4ual(o II sAecb

rvrolngo orMerrrrb Henoropoe no4o6ne n Soprue rroJroc, BarloJrnfleI\{brx na o6onx

rpaSrxax SBeBAaMrlt coorBercrByrolqux cBerI'IMocrefi.

O4uano lrbr He cNlorJrr{ uaftru cnoJrr,no-HlrI6ygr ygosnerBopureJlbnoro o6tsc-
lreHrrfl touy Santy, .lTo IIoJIocIJ, SaHlIlIaelIbIe Ha o6oux pI{CyHHax cBepx1'r,1-

rarrTaMII, ooTaBatlcb TIoAo6HLIM?I Apyr Apyly' cl\[elqe]rbl rlo ocll a6cqncc o4na

oTrlocllreJlbllo [pyloii Ha ]IeCItOJIbIto c11eltT p a J]bHbIx IIoAI{JI a CcoB .

flpr arolt CpaBHeHEu lg n., uairgellHlle al[rtupuqecfiI'I' rra oCHOBe na6nm-

Aaerrbrx xapartrepl{crl{I( cIIeKTpoB 3Be3A ($ t u 2), oxaarrnalorcfl 6onr,rue

BLrqI{CJIeHHI,Ix TeOpeTflqeCIt}I B CpeAHel,I ua 0,4. Meur,ruaR, qenl [pII npeAblAy-

U{eM CpaBI{e}II{II, BeJII{III{IIa 3Tofi paBIII{qDI Mo?I{eT 6r,rrr' o6tsCHeHa, HaI{ Ha}I

rrpeAcTaBiIfl ercfl , cJleAyrolqllr{ o6cTofl Teilr,crBoIlI.

flpu naxox4er{r.ru 1g n, uo {opnay1e (3) r{br r,rcrroJr6syeM BeJII{qlIHy

lgNo,rH, r(oropa.E orrpeAeJrflercfl B aroM cryqae 11o cxaqny D, nosuugaroule-

My B 6oJlee IJIy6oHI4x cJlofx arMocQepbl sBeBI{bI' rIeM BoAopOAHLIe rllultir
H, u H6. Ouenu[uo, oAr{aHo, rrro +opMyila (3) orpaixaer cBfl3E, Me}IiAy I{a-

6nrogaeur,rur{ xapanTepr{crrrnaMlt BoAopoA}rrrx ttutruit Wt Ir BOJII4qI'IHaI\'II'I

No,H lr net o'r1ocflu{r{Mlrc.E I{Me}rEo r( TeM cJIo.fl\'I arMoc{epbr, B Itoropblx

tiroprurapyrotc.fl BoAopoAIrr,Ie JII{Hr{u. Bnegennert n {lopuyly (3) auaveuurr

(tYo,2H)n, r(oropoe, HaI{ JIeTHO BtrAerr,, oxasr,rBaercfl 6oflb[e, qeM 1y'0,211,

yrracrByrouee B o6paaoBaulrr{ JII,IrrI4fi I{" u H6, MbI, ecrecTBerrHo, SaHIrEtaeM

floilyqaeMlle ua $oprr,tynu (3) s11uervlfi ne. Xorr qln ]Iaxo]I{AeHI4fl qnc-

rellHoro 3rraaregr,r.fl DToft rlolpaBnrr r( 1g n, ueo6xoAllMbl crleqtraJlbEble noA-

cqerEr IIoJIHI,IX quceJl aroMoB No,rH, yElacrBylorrlllx B o6pasoBaufltr 6amrte-

poBcltux JIIIHI{fi u cHarIHa D, oguaro I{3 CpaBI{eHrIf e(tr{exrtrBHrlx otrrl{qe-

cxr{x rJry6r{H T*r Ha noropbrx rpoplrnpyrorcfl BoAopoAIlbIe JIrrIrflI{ u cHasoK

(cu. $rr. 20), cnegyer, arTO Bra rrolpaBKa Mo)fier 6rr* secrMa sHaqllreJll-

rroft.
Tan xan BeJrr{qrrHa lg (1/s,2.H),r, rrcrroJl[,ByMafl AJITI rraxo]flAelrllfl 3Harlej

H17fi. 79txe, rrpeAcraBJreHrlr,rx Ha {r,If. LL, flBJr.fierc.E, c Apyrofi cropollbI,

Hrrn(1114M rIpeAeIIoM AJIFI IICKOM9IO SIIaqeHIln lgNo,rH, TO OTCIoAa HeIIOCpeA-

crBeHHo Bbrrer{aer, qro [ilg Bxogfluero n (ropuy,ry (3) 3lraqerrufl lgl/o,rl1
MbI I{MeeM }IepaBeIlcrBO

lg (N6,rH)- ( lgNo,, H .--le(No,2tl) D. (7)

3ro B cBolo oalepeAE, o3gaqaer, qro olpeAeJIaeMLIe uO rpOpuyle (3)

cpeAfltre oJIeHTpoHI{bIe IIJIOT}IOCTI{ B Tex cJ]oflx' B t(oTopblx BoSHUHaIOT BO-

AOpOAIILIe JII{III4II, IOJI?I{HLI yAOB JIeTBOpf TL I{epaBe}ICTBy

lgru,(H, Hr),,) lgn"(H' Hs))lgn,(H' H6)p. (B)

Taxlrnt o6paaolr, 1g nr, oupegeJrfle\'Ible us $opuyrrr (3) npu IIpaBI'{JIb}roNr

€e [pr{Nrege}rur{, AoJI}r{Hrrr sagJrroaraTr,cfl A,Jrrr Ha?I{AOft sBSSALI Me}I(Ay Suaqe-

rrr4flMrr lg ru., upr.raeAeHHbrlrr{ B croJr6qax 1,3 a 1"4 Ta6,7,-. 3. ILa cpaBIIeHI4rI

larrHbrx 3rr.1x CroJr6qon (rr 6onee narrnAuo r,ra {ur. t5) BtrAIIO, qro pa3-
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fivque rue)ilAy lgnr(HY, I-16),, u lgn"(Hr H6)p uecLua BeJrr{no rd Aocrr4raer
.AJrrr BBeBA Bg - A5 BeJrrrquHbr rropflAr(a 1,4 (nroruocru pa3luqarorcfl B
25 pas). Tan xan rrai\I He IrBBeoTHo rroJro)fieHr,re ucrr{rrHoro Braqerufl.lgnn or-
rlocr{reJrb}Io npeAeJroB B }repaBe}rcrae (B) r,r3-3a noAo6noft ueoupeAeJrer-rHo-
'crr4 AJrfr lgltlo,rH B HepaBelrcrne (7), ro Ao ycrpaHerrrrfl arofi neoupege-
JTeHHOCTtr rrOJrB3OBarLCfl cpeArrr.rM SHaqeH[IeM lg nn, o6paaonanntru r43

lg n"(H' I{6)r, u lg n, (H, I{s)p, cJreAyer BecbMa ocropox{}ro, oco6euno
lprrl{e}rl{TeJrr,Ho It BBeBAaM A u rosguuu B.

Cnegyet rar(E(e rlpr{Buarb coBeprrreHuo ueo6ocuonaHuoli uoqcranoBny B}ra-

'reunr,l lg ztr, onpeAeJrer{r:rr,rx oArrr4r,r !r3 pacct{orpeHHbrx 3A,ecb r\reroAon, r sop-
I\{YJI];I, I4CIIOJIbSYEMbIE B APYIOM METOAE AJIfl OTIPEAEJIEHIIfl BXOAflITU4X B 3TI,I

{oprrynrr [pyr].rx [apaMerpoB, n toft n,irlr unort crerreHr{ xapamTepr{Bvroqr4x
csoftcrsa BBeB[Hbrx aruoc$ep.

B crete I'IBJrolr{e}I[oro [peAcraBJIflercfl, B qacrHoorr.r, ueo6ocnoBa]rHbIrI
rrpeAJroffierrurrft O. A. Menrnnr(oBbrrr l2b, 261 r\reroA orrpeAeJreHr{fl ratt Haabr_
Baelrbrx roJrrrr,rH (oArropoAHbrxn aruoc{ep, B RoropoM Beruqr,rHa lg nr(n*), ttaft-
Aerrrlafl uo cfopuyre tr{urruca-TerrJrepa (1), uoAcranrrflercfi n {opir,ryry (3) arx
Ilaxo?fiAeHr{nlg No,rH. B carrou AeJre, Kan JrerHo Br{Aerb ua $ur. 20, Ig nr(nn)
,orHocrrrcrr H olrl{qecHlru rny6lrnau i = 0,1 n ar:lrocsepax asea4 B r.r A,
B ro Bpelrfl naH B sopuyne (3) ucnonr,ayrorc.fr xapaHrep[crrrnrr BoAopoA]rbrx
llrr'rurii, Dosurrxamrqr.rx s 6onee rny6oHlrx cJro.Ex c i, 4,ocr:nrarctr{r{trr.1 AJrrr rex
)r{e sBeBA sHaqe[r,rft [opflAr(a 0,2-0,5. Paar{r.rqa ]fie B BeJrr4arlruax lg ne rta
i:0,1 u i:= 0,2-0,5 Molr{er Aocrr,rrrryrb, Han aro Br{Arro r,rg cpaB}reHr.{fl

$ur. 77 n 18, ana.reurafi uopnqxa 0,2-0,7.

SaxrroqeHrre
Peayrrratr,r, rro.rtyrreHHbre Bbrrue, ItoHaBr,IBaror, qro I,IB I\{eroAoB olpeAeJre-

ulrx lg /ze, r{SJroxteH}rlrx B $ I n 2, B Hacrorrqee Bper{fl nar.r6oree cno6o4-
lrbrlr or r{pr,rrr.rnr4 onaSbrBaercfr MeroA, ocnonauurul r{a Haxo}r{Aeuur.r lgno no
rroMepy uocregneii ua6.nro4aeuoit nr.runr,r 6anr,rreponcHoft cepralr c rroMorqr;ro
{opuynu (1). flpnrue,,rfl ary sopuyry, crreAyer, oAHaHo, rroMHr{rrr, uro or-
peAeJr.freMbre no nefi Berrrrqr{Hr,r lgn, gxn anea4 o - A5 xapaHTeprrsyror, r(aH
MoEtHo 6lrro oxtr'rAarb Ha ocHoBarrrrfl Harrrr.rx auauraft orHocr,rreJrbno xoa{-
'tfr,rrlr.renra HenpepLrBnoro [orJrorqeHr{fl B rop.rrrrr4x BBeBAax r{ HaK aro y6e4u-
TeJrblro rroArBeplr{Aaerc-E AaH}rbrur,r r:a6n. 5 u {lrr. 20, ;ruurt caMbre BepxHr{e
cJror'r arMoc{epr,r aoea4br co cpeArreft onrlrsecnoft rry6uuoit i = 0,7.

t{:ro irte Hacaercfi r,rcrroJrbBoBanr.rx tlopuyrrr (3) AJrfi orrpeAe nennn lgn,,
n 6oree rny6onux cJro.ax aruoc{ep sneag (i =0,2-0,5), ro coornercrByro-
rqee [plIMeIreHI'{e ee Mo}r(er 6r,rtr. onpanAaHo, rro HarlreMy Mge}rlrro, ToJrbno
rrocJre AeraJrbHoro reoperl{rrecHoro a}raJrrrBa oco6ennocreft uepanencrn (7)
lrnlr (B) r.rJrr{ [ocJre paapa6orrr reoperrrqecnr o6ocuoBaHgoro MeroAa orrpe-
AeJlerrrtr rrapaMerpa No,rH, BxoA.srqero n ary {oprrryny.

o4uaHo aror Borrpoc r:pe6yer cleqr{aJrb'oro u,yqeHufl, B'rxo[flrr{ero Ba
paMxlr [ocraBJreuHofi n gauuoii crarr,e BaAaqu.

Anrop cqr{raer csoert uplrn:rnori o6.seauHocrbro Br,rpaar.rrl r.ny6oxyrc [pr{-
BuareJrbrrocrr, JI. fI. Epuronort, T.C. Ianxr,rnor,i u T. M. Cuupnoaoii, rpoBo-
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Ar{BrrrrlM B paSHOe BpeM.s BblqucreHl,Ifl, IrClOJrbBOBaHHbre B AaHI{Oft pa6oTe,

a raxlge I. H. Illapauosofi Ba IIoMoIqE B Bblqflcilenuttx t4 oco6euno B [oAIo-
roBr(e rpa{rlltoB It rleqarl{.
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AItAAEM!rfl. HAYTT CCCP

14 3 B E C'ITTfl. }IP},IMC ITOT ACT P O(DIII 3 I{IIEC I{O14 O BCEP BAT O PI4IT

Tou XXVI, 1961 r.

USYIIEHI4E ATMOCGEP 3BE3A KJIACCA F.

II. CIIETTTPOOOTOMETPI{qECITOE I,ISYtIEHI,IE ATMOCOEP
3BE3f TI{IIA 6 XIIITA

M. E. Eott'ltttYtt

fIo cnexrpoipaMMar{, [oilyqer.rHr,Ir\f .Ha 1220-uvntntuctponolt pcdlncxrope Hprrrucftoit acTpo-

qpuanvecxorio6cepnaroprlntAH CCCP c guonepclleii 23,4 Aluuy H^r, usfrellbr ABe sBeBAbr

runa d IlhI1'a, 6 Sci ng III-IV n 0 Del A7 III, I,I rplr BBeBABI cpaBHellrtr: \,, Her

F2 III, p Del F5 I\/, t Boo A7 \r, C[eKrpoooroMerpl{qecRoe nccrreAoBar{Ire arMo-

c([ep aaeog 6rr,no npone4euo MeroAoM nprrBsrx pOCta. B HAqeCrBe TeopeTfltlccxoit npt',rnofi

po.ra 6roou rrr6pana fipI{BaE AJI;I oAHopoAIIoii M9Ae71I'I Mr'rmra - Og4nurroua' Flafi4euuoe

xfiMLIrIeCHOe co[ep]I{agl{e MeTaJIJIOB ocBO6o}I{AeHo oT IIJII{.fiEIII TeMIIepaTypbl I{ OJIOI{TpOH}IOIO

AaBJreHrrfi. Peaynrtatr,r cpaBHellil.fi cJIeAyIOu+Ie: oTIIoilIeIIIIe coAepll(aul{E BOAopoAa It coAep-

,naErIIO ilreTaJIJrOB AJrrr BBSBA rr.rua 0 SOt n 2,0 paaa MeELme, qel\[ AJIE CTa]IAapTII6IX 3Be3A;

orHorrreHl{e coAep}r{aHrrrr yrJrepoAa K coAepx{aE1rlo MeraJrJroB u 1,2 paaa Merrbrrre; B 3BeBAax

tsua 0 sct uo cpaBHerrl{Io c EopMaJIbIII'IMI{ sBesAaMII Ua6rroAarorc.a aHoMaJIIIII B COAepE{a-

ilr,rrr Eer(oropblx aJreMerrron (Sc, Al, Ni, Sr) I]o orlloflre]ruro r{ coAepffiallrrlo }r{eJle3a'

A STUDY OF TFIE ATMOSPHERIIS oF F TYPE STARS,II. A specfrophotometric

study of the atmospheres oi 6 sct type stars, by M . Boyarchuk.-8. Two 0 Sct typcr

stars: 0 sct F3 III--IV and 0 Del A7 III, a1d three comparison stals: \l flcr It2' I1I,

p Del 15 I\r and r Boo A7 Y, are studied using spectroglams obtained^ with the 50" ref-

Iector of the crimean Astrophysical observatory. The dispersion is 23.4 A/mm ab Hr'
The spectrophotometric study of the atmospheles is rnade by the cutve of growth me-

thod. The curve for thehomogeneous Mil[e-Ecldington model is selected as the theoretica]

curve of growth. The inilueice of temperature ancl eloctlon plessule is exclucled from

the 4errvecl chemical contelt of metals. The follotving results are obtained: 1) the hy-

clrogen to rnctal abundance ratio is less by a factol of 2,0 for the 6 Sct type stars as

coJpared to the standard stars; 2) the carbon to metal abuudance ralio is less by a

factor of 1.2; 3) there is an anomaly in the a}uldance of some elements (Sc, Al' Ni'
Sr) relaLive to the iron abundance in 6 Sct type stars as compared to normal stars'

t. 3neaArr rr,rra 6 Il{rra (6 Sct) rpeAcraBrrrrror co6oit IIe6oil},IIIylo lpylllly
BBeBA crrel(TpaJILHLIx I{JIacCoB A7 * FG ra rnaccoB cBertLMocrll II-IV' Onu

xapaHTepI{ByIoTc.fl [epUOAI4qgCHI{MIII I4SMeHeHI[flIvII{ 6neCXa C aMIIJII'ITyAaMII'

1re rrpeBblltrarcrq,I{Ml{ 0*25, teptOAaMI4, MSI{5IIII4NII{ 0d2, tt I{SMeHeHI{flMI{ JIy-

qeBoft cxopocrr,r ll-41.
,[,n.n arofi rpylnl,r 3Be3A AO Cr4X rrop He peu]eH BOIIpoc o MecTe IIX B Odlqeill

aBoJIroqr{oHIloI\I IIyrI{ paSBI{TI{,fI I4 O IpI{HaAJIe}I{HOCTI{ sTIltX 3Be3A It TOMy IIJII{

rrrroMy Tr{rry }raceJreHrr.E, HeHoTopafl TpyAEOCTL AJITI peltreHr{fl rrocTaBJIe}IHbIX

3a[alI SA0C]; BaI(JIIoqaeTC'fl B TOM' rITO 3TI'I SBOBALI paCIIOJIO]fieE]'I IIa [I{arpaMI\{e

lep{urupynra - Pegceila rreAaJlel(o oT MecTa nepeceIIeHILE rJIaBHofi [oc-
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JreAoBareJlblrocrnt (nacelerure I) ropuaonranruoii BerBLro BBeBA HaceJrerrrrr
II, ua Horopoft pactroJro)fieHbr BBeBAr,r runa RR Jluprr. flo nexoropuu {lr-
3r{qecHr,rM xapaHTepr{crr.rnaM, B qacrEocTl{ no {aaonoMy coorEromeHrrro Me}H-

4y 6lecxotu n nyuenoft cxopocrbro, ourr oqeub cxoAHbr c [epeMeHrrbrMr{ Ttrrra
RR Jlzprr r,r, HaBeprroe, Moryr paccMarpr.rBarr,cfl r(ax uenoroprrfi auaJror
BBesA rrrra RR Jluprr. O4naHo 4nn 6olee roqHoro peileHr{rr eroro Botrpoca
6rt,ro 6rr xopotuo ycragoBr.rrb cxoACTBo rr Henoropbrx Apyrux xapaxreprrcrlrn
sBeBAHbrx aruoc{ep, Harlpmllep cxoAcrBo or}rocrrreJrbHoro xr{MrrqecHoro co-

Aeplr{aHr{fl.
Btopan upo6neua, I{oroparl oqenrr Tecuo cBrraarra c nepnoft Banirroqaercrr

B cJleAyloqeu. Han I{BBecrHo, BAoJrr nepxneft rpaHrrr{br rnannofi nocJreAoBa-
TeJIT,HOCTT{, COTJTaCHO TeOlleTrqecHr,ru pa6orau, pacIIoJralaeTCg SoHa 3Be3A-
uofi ueyctoii.rranocrr{. Sgect HaxoAflTcrr flexyJr.rrpr{bre O-anea4rr, Barelr BBeBAr,r

tnua B CMa (B0 -82), rrarnrrrHo-rrepeMeHubre BBeBAbr (A0 -.A2) , Me-
rarflflqecxre aBeBAbr (A5 - F2) r,r panee BBeBAr,r mana 6 Scl. 3ru BBeBAbr tro-
r(aSbrBalor r4BMenel{rrfl 6necxa v. ;ryuenofi cnopocrr4. floatotr.rv BoljHtrxaer
Borlpocr He .flBJrf Iorcfl JrI{ BBeBAr,r tnua 0 Sct pacnpocrparre}rr{eM rroJlocr,r Hecra-
qdollapubrx pauHrrx BBeBA BAoJIT; nepxneii rpaHr,rrlbr rnasnoii [ocJre4oBareJrr]-
r{ocrr{ na o6tacrr, 5oree xonoArrrrrx BBeBA.

trl[e-aa ,uailoqrlcreuuocrlr sBeBA atoft rpynnbr HeBoBMo]r{Ho rrpr{Merrr{Tb AJrrr
peltreurrrr rlocraBJlerlHbrx BaAarr MeroAr,r crarlrcrlrqecxr{x r{ccJreAosanr4r,i BBeBA-

r.ror,i acrpouoMr{r{, noropr,re ycflemHo rlpr{MeH.rrJrr{cr, AJrE Apyrrlx rr.lrroB BBeBA.

.L[snecruo, oAIraHo, uro atrr,roc{epbr flepeqracJlerrnbrx Bbrrrre BBeaA, r4cnJrroqarr,
t{o}Iter 6r,rtr, enea4br rr.rfla 13 CMa, r{rferor Bar{ernEre arroMaJrr{rr B coAep}nanr{rr
Her(oroprJx DJreMeHroB. trllanecruo ran]He, qro B arMoc{epax sneeg I u II rz-
rra HaceJreuurt na6nrogaercfl paaJruqnoe ornomerrr{e coAep}Haurrr BoAopoAa r(

lIeraJIJIar\{. floarouy xr{rllr.rqecxr{fi cocrau BBeB[ Mo]nuo paccMarpr4Baff, Han
rIpI{BHaIt, rro noropoMy Mo]nno BBeBAbr rpyrrrrbr 0 Sct oruecr[ r( olpeAeJreHHo-
r\,ry Tlrrty SBeSAHr,rx uaceneur.rfi,

2.,(auuaa pa6ora rrocBflrqeHa orrpeAeJreur{ro clenrposororvrerpuuecxrrx
xapaHTepr{crlrn r4 oruocrrreJrr,Horo xr{Mr{r{ecnoro cocraBa aruoc$ep BBeBA

:rlrna 6 Sct.
B uacronrqee Bper,rfi r{BBecrHo ceMb BBeBA urna 0 Sct [4]. Beponrrlo, r,rx

aII{oJIO SHaaIUToJITHO 6Olr,rue, no o6napyxtlrTrr TaI(IIe BBeSALI AoBoJILHo TpyA-
Ho, TaH HaH AJrrI atoro rpe6ylorc.g orreHr, TrqareJlrr*,re ua6nro4eru4tr Ba r{BMe-

r{eHr{trMrr 6necxa u ;nyueroii cnopocrr{. !,la ua6lrogeurft sa [Z}}-uwlruMer-
poBoM TeJIecHorIe ttpr,rucnoft o6cepnatopr.rrr nB eTr{x ce}Irr 3BeBA or{a3arr,Icr,

'l'a6:rurIa 1
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L,t0
1.,29
r,1B

1,48
L.,1.5

I ,35
l,4z
t ,18
I ,33
|,42

92
50
82

50

31

31

19

19

40
19

4L

4t
41

20

105

87

3lt
o+

87

22

215
I

.),

2L

21

2,1

10

I
1

30

30
44
44
4!t

6 S(it

,. I'^ . rr.

r Boo



T a 6 a r.r4a 2 (npo,qo;rrrenre)

21558,65

4284,2r
4242,38
4L45,77
4012,50

MnI
4823,52
4793,40
4761,53
1t754,01t

1fi92,90
11055 ,55
4041 ,36
4034,49
/1033 ,07
11030 

, B0

Mn II
4292,25
424/r,30
4206,40

FeI
4920,50
/1890 ,80
4736,90
/t476,02
/t415,L2

4404,75

11383 ,55
1t267 ,5B
1l:25,76

4277,76
4260,1t8
4250,79
4235,91t
4222,22
4202,03
4191 ,4tt
1t1.87 ,80
4787 ,04
/tl"ltl ,67
1ll43,97
1tt32,06

4077,7lt
11063 ,59
401t5,82

4021,97
/+009,72

t,52

,1,41

|,87
7,22
r,23
1 ,36
1,74.
1 ,50
1 ,30

t,45

L,45

t,g1
I ,80
I ,55
t ,60
I ,99
t ,83
2,09
1 ,80
2,18
t ,99
1 ,80
1 ,80
1 ,88
t ,58
1 ,90
1,79
I ,98
1,92

ziz
1 ,87

7 ,21t

L,27
1,52
1,16
1 ,65

1,,7[
L,22
I ,36
I ,10
4.,62
1,57
1 ,60
1,57
1 ,90
7,92

1,Ut
0 ,85
I ,59

1 ,99
1,54
1,23

I ,80
7,67
1 ,85
1 ,50
1 ,98
t ,95
1 ,80
t ,85
l,7O
t ,58
I ,77
1,72
1,7lt
1,78
1,29
1 ,95
1 ,83
t ,83
1 ,93
2,03
1,77
1 ,40

1 ,38
I ,15
l,4l

L,4tt

!,,52
1,16
t ,36
t,28
1',75
1,65.,
t,54
t ,51
{,81 "

0,97.'
0,97
t,38

L,7L
1 ,69
L,47
1,30
{,80
1,75
t ,99
( ,53
2,02
I ,89
1 ,86
|,67
1 ,69
l,15
'l' r70
1 ,63

L,72
1,16
{ ,78
t ,86
1,82
t,g7
2,07
1 ,35
7,40

1)JJ

1,75
1"52
1, 16

1,7.4

l,ll7
7,27
1,77
1,22

; t,os
'1,50

1,72
t, t'*

1,8/t
', l,B4'

io,gz
7,07

, 7 
'1i'5

-7,76
t ,60
I,46
I ,86
1.,82

2 ,03
7,61r
2,06
1 ,96
1.,77

1 ,91
1 ,79
1. r52
i,99
l,Bz
1.,72

1 ,9,I
1 ,19
2,01+

1,87
1,79
2,01

'2,01r

l rtt\
7,54

7,27

'':."
_-.'

1,57 ;

1,22.,

1,10'
l,4g
1,4 "
1,77 ..
t,44 \
1,39
1.,54'

1,15 '

'l'r'l'5
1,24

1,69
1,37
L,25
1,75

1 ,81
7,62
I ,83
1 ,67
L ,67.
7,5L

:
,,ut 

,.

7,70
1,69,.
1,10:.
1 ;66
1 ,66
L,62
t ,60
1,,74

t ,30

41t

31

31

162

183

16

16

21

16

5

(

2

2

2

tl

7

318
318
55lt
350
4l
41,

4{
41lt

42
42

152
42

152
152
42

152
152
152
42
46
4J
LIJ

4,1

46
278

72
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T a 6.urrt a 2 (npogoruHeure)

4005,25

e922,90
g92o ,30
3917 ,18
3906 , 

zrg

3878 ,02
w2,50
ffi65,53
3852,57
3850, 82

Fe II
5018,44
4923,92
/r73I ,U+
4670,L7
4666,75
/1656, 97

4583,93
4555, 89

4541,50
1t522,63
/r5I5,34
4508,29
1t497,1t0

4/+72,90
44,1.6,80
/1296, 60
tQ33,76
4178,86
/t173,50

NiI
/t086,20
/r71.5,78

4.61t8,70
11605,00

Ni Ii
1t362,1,0

/11/111,$Q

1tL92,0/+

.t0(5,50
SrI

/fi07 ,}tt
Sr II

4215,52
4077 ,71

Ba II
/1934, 09
1t554,03

.to

4

4

20
!1

20

20
20

73

22

42
42

43
25
37
43
38
37

38
38
37

38
37
,n

28
qa

28
,,7

98

98

9B

98

I
I

10
,1,2

2

1,

L

L

L

6sct I ,r* | u,.,

lr92
1,78
1,47
'l' r37
I ,61

I,94
1,93
1,62
1,79
1,72
I ,60
l,7g

1,79
1,75
7,97
1",97

' {,80

1,23

1.67
1,45

7,64
7,45
1,28

1,45

t ,98,rn

7,75
{ ,80

7,97

1 ,68
{ ,66
4,,75

7,79
I ,89
1,71-
7,52
t,26
1,49

I,64
I ,85
I ,1'0
1,23

I ,03
t,51t
I ,60
7,25
L,42
1 ,35
I ,39
1,72
1 ,05
1 ,61
'l' r'L
7,97
4,6,1

I ,89

0,91
t,t0
7,1.8

1 ,38

1,27
t ,,

1,22
7,44

0,91t

2,02
)ro

1,,93

r,45

90.)

1,98
1,60
L,84
L,75
t ,69

2,01t
1,74
1,28
t,11
1 ,56
r,72
1 ,66
1,81t
I,45
1.,64
r ,35
7,34
1',62
0, 95

1 ,63
1.,57

I ,80
7,76
7,87

1,1.r
1,23
L,t t
1 ,38

t ,56
t,37
1 ,00
{ ,60

1.,29

L,92
)r9

I ,98
1 ,69
t,82
L,77

2,05
1 ,98
1,77
L,62
1,78

1 ,91
t ,83
1',77

1.,t\
1 ,03
1,7lt
t ,80
1,24
1 ,66
1,67
I ,60
I,49
1,25
1 ,83
1 ,88

' 1,99
1 ,88
1,85

7,28
1 ,33

1 ,38

L,70
1 ,07
1,07
I ,35

0, 93

1 ,98
2,79

1 ,69
'1 , l+

1 ,60

'jo

:

1 ,94,
1 ,80
1,23
1 ,10
1,33
I ,33
1 ,69
l',52
1,25
1,42

1,52
I ,55
0,95
1.,70

1,78
1 ,83

1,47
7,28
t ,33
!,LB

1,40
I,41
1 ,33
1,40

1.,1.r

7,37
7,81t

I ,69
1,61t

1 ,51
I ,57

Wt
ls 11.ro.
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Ta6r:z\a 2 (onoHuanlre)

YII
4900, t0
4883,70
437 4, ,90
4 309,60
4177 ,50

Zr l1
2r379, B0

4317 ,32
4277 ,/10
4211,90
4209,00
/rt6t , B0

4.156,20
4!49 J8
40tB, ()

clH
4312
4308
4306
430/t

4282

1,61

2,08
1 ,90
1 ,86

1 ,29
j ,51
1 ,54
1 ,58
1 ,09
I ,86
I ,66
,:1'

2,05
2,05
t ,50
1 ,83
r,54

I ,39
l 

'ttgt ,50
7,51
1 ,81

1 ,06
7,21
0,81r

7,07
1,28
I ,86
I ,58
1 ,71
l. ,00

0,90
| ,77
| ,77
2,06
1 ,07

1,10
1,46
t,82
1 ,76
{ ,70

1 ,06

0,97
1 ,08
1,,15

,. ,58
{ ,68
{ ,59
{ ,30

I ,96
1 ,76
t,Bg

t:to
1 ,86
7,76
1 ,38

r,57
1,07
1,37
4.,51t

1 ,81
1,86
1 ,89
1 ,00

t,t l
1 ,93
1,7L
,i)
l 

'tt8

t lre
t ,66
1,32
1 ,30

I ,36
1.,07

1 ,07
1,22
1,38
1,61
r,2,9
1,00

1,32
t ,7l
7,48
I ,5{
I ,07

22

22

t3
5

1/+

B8

40

40
lit
41

42
29

41

5lt

AocryrrHtruvlr{ rorrbr(o ABe: 6 Sct F3 II]-IV u 6 Del A7 III, noroplle u lbtrrn
BnflroqeHbr B nporparr]ry. HpoN{e roro, 6rrJrlr orclrrrrr,r rpI{ crauAaprrrbre BBeS-

Abr cxoArlLrx cneHTpaJrr,Hbrx fiJlaccoB: p DeI, v FIer, t Boo.,(,auurre o sBeSAaX

rrpr,rBeAeHr,r B Ta6Jr. t. cuextpanbr{bre ItJIaccLr Anrr SBeBA AaEr,r B cr.rcreMe Mop-
ralra - Itlmaua. A6co,nrorur,re Berrlqr.rulr M, snttuctrerrbr tro [apaJIJIaHcy;

cnopocTr{ Bpau{eHl{fl 3Be34 BStITbr I{3 CTIUCHa, COCTaBJIeEHOTO n }tpltucroft
o6cepsaroprur [5].

Cuextporpalrlrrr rrflTrr yr(aaarrrrbrx BneBA 6];rJIr[ uoryqeEr,l Ea cleHTporpa-
t[e 1220-nurrJrr,r\rcrpoBoro perpnexropa c Ar{crepcrreii 23,11 Llvs y H1. flpu-
NreurrJllrcrr rrJracrrrHnr,r I(o4an 103-AO, oxBarrrBarorqr{e crrer(TpaJrt,Hyro o6-

rracrb ),1,5000*3800 A. Iflnpnua u{eJrr{ creflrporpa$a 6nra panua 0,06 *raz,

qro coorBercrByer rrrrrprrHe nao6parHeur4.fl rqeJrr{ Ha rrJracrr{nfie, paBHoii

0,04 ntt. Br,lcora rroJryqerrrrlrx cneirrlloB paBua 0,9 utr.,(rrr xaxtgoii sneegr,r

6rrro uolyuerro rro rlerr,rpe cnerrrporpar\{r\{br AJrrr 6oree ua4e}rirroro otrpclleJle-

ilIIfl 0I(BI{IIaIOIITIII,IX IIII'rpI'IH.

3. IlonyueuHrre c[er{rporpaMr{Lr 6r,rnn uportarr.r6ponanr,r }ra clenrpot'pa-
{e UCII-S1, a Bare}r npoMepeHbr }ra perr,rcrpr{pyrorqeM Mrrr{po$oroMerpe rr{tra
Molr, c yBeJruarcrrr,reM s 50 paa. ,{arr,nefiman Sorouerplruecrrafl o6pa6orra
rviarepr,raJra ua6nro4eur,rfi, rrpoBeAer{r{e EelpepbrBnoro cler{Tpa BBeBA,

oTolIiAeCTIlJIeHr.re lr.rur,tii [orJlorqelrr4rl r4 rloJlyqer{I{e artBr4BaJreHT[Lrx rflI{prrf{
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{ttt1vIfr, florJlolqeur{ n 6gru BbrrIoJIHeIrbI Terlu lne MeroAa]vII{,tITo r{ B rlpeAlrAylr{efi

pa6ore aBropa[6]. BrrunrollyqellblDRBr{BaJreHrHbIe mlrpr{Hu l4lngnn 225 mr.

nuft ueraraoB r{ rtrecrr{ MoJlenyJrflpur,Ix rroJloc CH. Ourocl4reJrbHafl oura6xa

onpeAeJreflrrft ans[sailegrlrbrx ml{puu nus[ir [olJIoIrIeHL{rr B cpeAlreM co-

CTaBJIfleT 50/0, Ona BOBpaCTaeT IIpII yNIeHbItreHIII{ 3ItBl,lBa.neu:rnOft mI{plIHLI JII4-

uuu. Tan nan BBeBAbr? paccMarpr{BaeMsre e atoi,i pa6ore, l{MeIor 6oree
paggr{e cflel(TpanEHbre fiJIaccbr' seM aBeBALI, uccJleAyel\{tle B rlpeAbl/{yu1efi pa6o-

Te, TO ATO AaJrO BOBMO)I(IIOCTL OT0'fiAectnl{tr, 6onr,[Iee ql{cJro ne6.uen4r'rpouan-

srrx .ruunii nefirpallrr,rx .MeraJrJroB. Peayrr,rarbl otrpeAeJlefrl{rl SItBI{BaJIeI{r-

Ebrx mupr{E Co6paHbI B ra6JI. 2. B L-v croJI6I{e ta6luqrr AaHbI AJII{HI,I BoilH

iltr1:rtrir cOoTBeTcTByIoIqIIx SJIeMeHToB, Bo 2-w - EoMep MyJIbTII[.1IeTa, co-

1;racgo ra6tuqau III.Myp [7], s uocneAyloq,Ilx cro;r6qax ArLfI I{ail{Aori ssea-

Abr trpl{BeAelrbr eItBr{BaJIeHTHLre IXlIpI'rHtI lururir rror;rlolqelrufl .

4. IlonyuerEl,re gHBr4IBaJreHTrrr,re mtrprrnr,r LIctIo.TIr,SoBaJII,Icb AJII otrpeAe-

$e*rIfi x}tMrlqecftoro cocraBa r.r [apaMeTpoe atuoc{ep SBoBA }IeToAol\{ HpTIRLIX

pOCTa. floCrpoenne fipI{BBIx pocra I( o[peAeJIeHI,le e${entuullr,Ix reMleparyp
7r, teuuepaTyp rrorr{Baqru 7,r, [peABaprlreJllHLrX TeM[epaTyp noa6yixile-

uin Trr{ TeMrreparyp noa6yrx4errlt.E) rloJIyrreHI{LIX r{B KpIrBLrx pocta 7'1, 6r,rro

BErrroJIEeEo rar(trM )Ite MeToAoM, r(an I{ B rrpeA},rAyu{efi pa6ote [6]. 3rr ueJru-

qEHI,r npEBeAeEbI n cron6qax 2,3,4,5, ra6n. 3. Itpunge pocta 6rrnlr noc:r-

pOeIrI,I AJIS OTAenbHbIX eJIeMeHTOIr, rIaXOAfItrU{XCfl ItaH B Eei,iTpaIbHOI\{' TaIt

14 B I{OHI{BOBaHHoM COCTOflHlIflx, a sareM 6tur o6teglIHeIIbI Il OAHy O6ulyro

nptrByro. O6,segnrl.n:rrr{cb aJreMelrrbr, r{r{emtqlre nar,r6o.ur,Iuee qI{cJIo }raAe}Kr{blx

rrrnwfr.rorrrorqegr{x: Fe I, Fe II, Ti I, Ti II, Ca I, Mn I, Zr IL B na'recrne

TeopeTr,rqecrtoft Hpranofi pocra 6n.ua nr,r6paua ItpIIBatI pocra AJLE oqnopoTluoft

MoAeJrr{ aruocfteprr Munna - 344unrtofla, paccqrranlrarl Bpy6eleu IB]. Teo-

perrrqecnarr fiprairafl 6rrra conuerqeHa c aNI[[puqecHIdIvILr. floJryi{eul{i,re Hpr'r-

Bbre pocra AJIrr Bcex trflrr sBeBA rIpIlBeAeEbr ua {ur. 1-5. CnrollrHatr }ipl{Bafl

Ha Ha)I(AOM pl4oyrlxe COOTBeTCTByeT TeOpeTI{qeCHofi npr'rnoli pocrtr' HaI'IIyrI-

mrau o6paaoM yAoBJlerBopflIol{,eit Ha6[IoAeHrflNI.
tr{s cpanneutrrr oMflr.rpl{qec(r4x rr reoperrlrrec}tr,Ix ItprIBLrx pocta 6r,rnn on-

peAenegrrr BeiltrquHbr ryp6ynenrubrx cxopocreit ut v lrocrotrurrlrx saryxaHl{fl

f/v. Osll Aagr,r B ra6t. 3, B croJr6rlax 6 v. 7 . Ec,rlr couocraBl{rb rIoJryqeHI'IbIe

Ta6nI,rua 3

6100'
6150

5750
6900
7470

-0,22
-0.t2
-0, 82

*0, zr0

+0,52

g Scl,

v Her
p Del
6 Del
r, Boo

5600'
5740
5290
6620
6620

8,0
7,6
6,0

10 ,0
716

13,60
13, 66

t2 ,88
t1r, 38

t4,49

6820e

7000
6450
8080
8080

5630'
5680
5290
6390
6900

66
75

DT
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ilpyrrtx aBropoB [9] u Han 6y4ro ue [oHa3brBalor B aroM orrrortreHrrr{ Hr{KaRr[x
aHoMaJrl4ft. Typ6ynentHbre cfiopocrlL 1brrrv olpeAeJreHbr orAeJrbHo rro Jrr{HrrflM

r{orILrSOBaHIIrrX rA nelirpaJlbHrJx aToMoB }r{eJIeSa r{ Tr{TarIa. tr{ no.rTr,l Bo Bcex cJIy-
uaxx typ6yJler{Tl{ble cRopocrr,r AJrfl r{oHoB rrecftoJrbHo 6o.rr,me (na 7-2 nnlcen),
rreNr ryp6yneutnue cHopocrr.{ AJrfl HefiTpailbHr,rx aroMoB. Oquaxo aror
peByJILTaT HeJIbSfl CaII{TaTb AOCTaTOqHO IIaAe}RELIM I{3-3a MaJIOIO qI,IcJIa ToqeH

Ha r{pr.{Boft pocTa A"rlfl orAeJIbHbrx eJIeMerrToB.

,(anee no uafi4enubrr,r rel{rreparypaNl r4orlrr3arlr,Ill ?,, rt rloflubrr\,I rIr{cJIaM

aToNIoB oAIIoro rll Toro )r(e SJIerreHTa B ABYX [OCJIeAVTOtr{r4X CTaAr{rrX r{OHr{3a-
qr{u rro Sop,r,ryre Caxa 6mrur olpeAerreHr,r DJrenrpor{Hr,re rrrrorrrocrw n". Taxwe
ofipeAeJrerrrrn6l.;,rrw c4eJra]rbr no Fe I r Fe II, ran HaK R crrertrpax uayqaeMsrx
:rneag na6rroAaercfl AocraroqHoe rrucilo nlrnr.rli [orJIoq,errl{r xtereaa, uer,i-
TpaJlblroro r4 r{oHI{BoBaHI{oro, qro6r,r cqfiTarb qrrcJro aror\,IoB, orrpeAeJreHHoc

AJIrr erofo aJleNterrrar nan6onee rraAe)fir{Lrl,I. ,{annr,rc o lg n" [prrr]eAe]rr,r B

8-u cron6qe ra6r. 3.

/{nn nrruucJleHrrn rroJlrroro qrIcJIa aroMoB paaJrr,rltubrx aJreivreFrrou neo6xo-

Ar.rN[o Brrarr, Berflquuy Hoa$Ouquerrra flelpep],rBlroro florJrorq,e]rrlr kr.. Sror
xoa${lrquerrr, rBJlflrorr+{ficn {ynnqlreft aneHrponnoir rJrorrrocrr{ r4 reulepa-
rypr;I, 6un paccunralr rro ta6nuqau C. gangpacexapa u l. Mronqa [10]. tlo-
ryqelrr{bre Buaqeurlfl Hoa$dlraquenra, paccr{r4TaunrJe Ha I a uefirpaJrr,Horo
noAopoAa, rlprrBeAerrbr s ctor6qe 9 ta6r. 3. ttoa{SnqrrerrrrrefipepL,rr]r-roro ror-
noqeHr{fl B paccMaTprrBaeMo}r ,rHTepBaJre TeMrreparyp olpeAeJrfleTcfr B ocHoB-

I{ONr rIOIJrOrqeHr{el[ OTpr,IIIaTeJrr,rIbIr\{I{ I{O}Iar{r,I BOAOpOAa, TaK 3TO Bl,rA]:IO r,I3

ra6.uuq [10], u AJIrr r,IccJreAyel{oro r,IurepBaJra rroqrr,r }re []aBr,rcr{T or AJrr,IHrJ

BO.II IIE,I.

flolyuennr,re BHaqenufl eJrexrpourroli ruotuoctrr, rer.rffepatyprr noa6ym-
.AeHr{fl ra noa{Sr,rqr,IeHTa Herrpepr,rBHoro rrorJrorqerrr,rfl 6srnn r,rcuoJIr,3oBarrbr

AJrfl OnpeAelre}Jlrfr rroJllrbrx arr{ceJr aTo}IoB paBJrr4rlHbrx SJIeMeHToll, rlaxoAtrrqr,Ix-
cx a nelirpaJrr,Ho\r rr r{our4aoBanrloM cocroflr{rrflx, lg N u lg 1/*. Atorrst ucex

paccx{aTpr.rBaeNIr,rx SJreMeHToB n arruocdrepax ll3yqae]'{Hx 3Be3A }IaxoAt{Tcft

n ueiirpa;nruoM l{ B oAr{a}fiAr,r r4our,raoBaurrol{ cocrorlHur,r. BTopar rfaaa uouta-
,Bar{r{r{ rrpanrr{rrecxr{ orcyrcrByer. Co4ep}r(aHr{e Br,rqucreHo AJIrI eJIeMeHToI]

Mg, A1, Si, Ca,Sc,Ti,V, Cr,Mn,Fe,Ni,Sr, Bar'r npc4craBJrerro n ra6;r.4, s

rtoropoil AJrfl rta?fiAoit arcaqrr r{ na}r(Aoro AaHHoro aJrer{e}rra rIpIrBeAeHLr Jlora-
plrrfru uucra aroMoB BJreMeHTo]r n ueitrpa.nr,]rox{ cocroflr.rr{lr, Jrorapu{m uucra
aroNroB [JIrr oArramAsr rrorrr{BoBarrHoro cocrotrHr{fl r,r norapucpr{ [oJr]Ioro qlrcJra

aror[oB Aarrfloro aJrerrerrra. Bce upnue4eflrrbre arrrcJra paccuurar{br ta I a :r.eft-

TpaJrblrbrx aToMoB BoAopoAa, Te auaueuuf , rtoToprrls IIc olpeAeJrel-Ibr Helo-
cpeAcrBelrHo E3 r(prrBof,r pocra, a uali4errrt uo cfopruyne caxa, 3aHJIIoqeHbI B

cmo6xu. [,rn tex aJrel{er{roB, ArIfl r(oropr,rx tro HpI{Roii pocra 6r,rnn onpe4e-

JIellbr qflcJra aroMoB Han B uei.itpannnoM, TaK r,I B lIoHtll]oBarrHoI\,I cocrofHl{flx,
rroJrrloe qucro aroMoB 6rrno uafi4erro l{art cpeAHee Brraqeur{e IrB rroJrlrbrx arrrceJr

aroMoB, HaftAeHHbIx Ha ocHoBB flei{TparbHrrx rI r{oHI{BoBaHIrLIx aror{oB BToro

)He oJIe)r{eHta. Tanux otrpeAeJIeIrIriil 6onr,urr.rncrno.

5. ,[alee, 6lrno npooeAerro cpaB]reur(e or]rocr,rreJlr,Eoro coAepE(aHIrtI Me-

TaJrJroB AJrrr BBeBId rpyflfibr 0 Scl u uopMaJrbrrbrx BBe3/{ Tex fite clel{rpaJrr,ELrx
rrJraccoB. f{nn aroro Eai.iAeunoe coAep}HaHrle MeraJrJIoB J(.IItr Bcex areeg 6nrno
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MgI
Mg II
Mg
AII
AI II
AI
SiI
Si II
Si
Cai
Ca II
Ca
ScI
Sc II
Sc
TiI
Ti II
Ti
VI
VIl
v
CrI
Cr II
'0r
l\.{n I
Mn Il
Mn
FeI
Ie II
Fe
NiI
Ni II
Ni
SrI
Sr II
Sr
BaI
Ila II
lla

16,05
2L,58
2l ,29

._

(19,26)

20,01.
20,07
74,66

(17,61)

17 ,61
(13,27)

15,71.
t5 ,71
L4,gr
17 ,00
77 ,00
15,25
17 ,91
1.7 ,06
15,59
16,49
J6,98
Llt,49
18,45
18,16
16,61
18,76
18, 55

17 ,28
18,85
18,69
12,26
14,25
15,21
(9,83)

73,45
13,45

15,16
20,25
19,95
15,13

(17,50)
L7 ,50

(18,74)
79,77
1g,g{
13,59
16,27
16,71.

(11,08)

l3,86
t3 ,86
t4,05
15,35
16,45
L4,tlt
15,75
16,35
13 ,88
16,18
15,92
r4,03
t7 ,78
17 ,ttg
t5,41t
17,90
17,68
16,57
18,42
18,21t

ll ,ttg
13,59
7/+,84

(8,24)
12,30
12,30

15,t3
20,22
19,92
14,29

(r6,18)
16,18

(18,02)

t8 ,89
t8,9zr
14,56
77 ,32
17,38

(12,34)
74,76
14,7 6

11r ,86
16,43
16,95
15,21
16,69
1,7 ,08
14,81.
16,88
16 ,71
15, t0
18,16
t7,BB
76,43
18,65
18 , 

zr3

17 ,21
t7 ,52
18, 07

72,22
Ll+,80
15,llt

(r0,31)
]J, /O

13,76

15,26
20,91t
20,64
74,|lt

(1,6,r2)
!6,12

(18,39)

19,18
L9,25
14,,1,4

16,70
16,94

(t2,t+5)

1'4,9L
L4,gt
14,39
15,99
16,51
14,60
16,24
16,51t
74,41t
16,97
16,73
14,57
18,31
18 ,02
16,06
18,24
18,01
16,87
18, 60

LB,t 1

11,68
Ut,48
14,7 5

(e,80)

13,43
1.3,t3

Ta6rv\a 4

1.5,1.4

20,25
19,95

tfi,stl
18,72
18,74

14,68
(r7,72)

17 ,72
(r2,70)
15,39
t5 ,39
t5,02
16,49
17 ,34
15,39
16,73
L7 ,48
t4,61
16,79
16,67
14,53
1,7 ,gg
t7 ,70
16, 15

18,69
78,47
i7 ,17
17 ,55
18, 30

12, 63
13,86
15,66

(r0,40)
tzr ,05
1/r, (15

,rlplrBeAeuo It coAepx{aur.rro },leTaJrJroB aBe3Ar,r v Iler, Peaynr,ratr,r SToro cpaB-
HeHr,I.E rrpeAcTaBJIerIr,I rra $llr. 6, rAe lro oc?r opAr{HaT oTJlo}fieHbr pa3HocTpr
."roraplrrfuoB cpeAuero coAepx{aur.{fl t{eraJrJroB An.rr BBeBA rflrra d Sct r.r cpe4-
Irero coAeplHaHr{rr N{eraJrJroR AJr.s crar.rAaprHrilx BBesA v Her, p Del, r Boo.
Bep'rlrna;nr,ubre rurprrxu oauarraror ourr46xy, c Horopofi 6rrno uafigelro coAep-
)Har{r{e AarrHoro eJreMer{Ta. tr4a paccuorpeHr,rfr tlur. 6 Br{AHo, rrTo sBesAbr rpy[-
nLI 6 Sct [o cpaBrle]Iflm c o6blrrur,]r\{r4 BBeBAar{r{ Tex xe cler{rpaJrbrrr;rx nJrac-
'COB IIOI{AsE,IBAIOT AHONTAJI}II{ OTHOCI'ITETIbIIOTO COAEP}fiAHIIfl }IEI{OTOPLIX I(ETAJIJIOR.
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TaH, r{o}r{Ho orMerl4rrr,, qro B BBeBAax rlrua 6 Sct na6rro4aercrr Henoro-
prrfi us6rrrox cogepmanr.rs Sc u rreAocraron coAeprflauran Al, Ni, Sr uo
cpaBHeHr,rrc c coAep)r(aHraeu Fe.

B raccne4yeMblx crlenTpax 6r,rlrlr oro?fiAecrBJreHbr Her(oropbre Jrr{Hr{tr T.fl}r(e-

Jrbrx aJreMeHroB r{rrpr{fl tr r{upxorrr{n. lpn Hr{x He yAaJrocb uogculrrarr o6lr-
r\tfl r{B-Ba orcyrcrBr{fi a6conrorur,rx gnaqeuufi cr{Jr ocqrrJrJr.nropoB. O4uano
6r,rnu cpanueHrr DI{BrrBaJreHTtrLre Iu4prrubr nunr.rft [orJroqeHr.rfl arl{x aJreMeH-

roB Arrfl BBeBA rpynurr 6 Sct r{ crauAaprHr,rx BBeBA. Coornercrnyrcrqee cpaB-

HeHr{e [pr{Begeuo na Sur. 7. trIa paccuorpeHr,rr Sur. 7 Br{AHo, qro anBr{BaJreHr-

a- 5ct D 0et,

2/
,a Del

lw,\
Our. 7. Cpannenue D'KBlrBaJrcHrHbrx rxlrpr4H rflsufi nornorqenr,rfi (lg-T1.tOt/rslr(err,rx

eJrerueuroB Y II (rouru) u Zr ll A,IIE BBeBA 6 Sct u p Del, 6 Sct
nvFIer,6Del n lBoo

Hbre rur{prrHrr ruulrft rrorJrorrleHr{fl rrr}fieJrlrx aJIeMeHroB Y II u Zr II g.nx sseag

0 Sct u 6 DeI ropagAo 6otrme, qeM AJrfl sBeBA v Her, p Del , t Boo.

flocno.rsxy BBeBAbr cpaBlreHr{fl r[Melor 6wtzt<nfr. cilenTpaJlbunrft xlacc, a reM-

leparypbr, ryp6yreurubre cxopocrl{ r{ aJrenTporrur,re AaBJIeEfir{ \Irrt sBeBA Ha}r(-

gOft CpauulrBaeMoft rlapbl TaI(E(e MaJIO pa3[I4qaloTcfl, To trIO]ItHO O]fiuAaTb, qTO,

paBIrI{qa B artBr{BaJIerrTlr},Ix rur{prtuax ,nraurafi florJrorqeurlf MeTaJIJIoB BLTBBaHa

pa3JIuqtre]I coAepffiaIrI.{fr AaHTII;Ix aJreNIeI{ToB.

6. fira r[ccneAyer\,Ilix BBSBA 6ruo uponeAeuo cpaBHeHr{e orrrolreHl4fl co-

Aep5(agtrfl BOAOpOAa K COAepEaI{IIK) }IeTaJIIOs. V.I[rbrBafl, qTo l{eTalIbl B:

aTMOC6epax AaIIHLIX BBeBA HaxOATITCfl B I4OHIIISOBaHHOM COCTOTIHVIIT, a BOA,O-

poq r nefttpaJrr,Hotll 1I qro llosroMy oTIIomeHI{e coAep}I(agtrs BOAopoAa H co-

,NH
Aep)fiaHr{ro }reraJrJroB lg I/, , oqeHb qyBcrBrrreJlr'Ho R tr3r{eHerrlrtlM SJrenTpoH-

Horo AaBJre:oyrfl yr reNrleparypbr, BJrrr.gHr{e arrrx trapaMeTpoB ar}Iocdleprr aoes-

[br 6bUIo r{cltJlloqeuo. 3ro 6ruo cAeJIalro TaHr{M ffie Cloco6o}I, HaH ra n pa6ore

[6]. Otnouegtre coAepx(arrlrr BoAopoAa H co4epx{aur{ro MeraJIJIon 6rrno onpe-

AeJIeHO IIO HeIIpepbIIrHOlIy [OIJIoII{eH[Io BoAopoAa? II ToIAa cOIJIaCHo Xpunort.

pocra MurEa-3[AuHrToHa Mbr l\fo)fleM [oJlyquTb

1r/.-Ierr:-A) /(T),,'M

A:Lgq - 1g Sll'+ 1.,82 { lgul
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Itari ru4uo rra arr,Ix {ropuyr, orrlo[IeHr{e alrrcJra aroMou ]roAopoAa H qflcry
aroMoB MeraJIJroB rrc 3aBrlcr,rr or aJIefiTpolruoro AaBJIeurIg. Benu.Iuna ,4 6rrna
onpeAeJrerra r{B rra6JrroAennfi 4;rn nefirpanr,nr,rx rreraJr.rroB. rfto6r,r rrcnJrroqrrTr,

BJrr.rflHr{e TeMtrepaTypr,I, cpaBIreHrIe oTrIoItreIILIfl coAep?ilaIIIrtI BoAopoAa It
coAepx{aHr{ro MeraJrJroB AJrr{ BBeBA rpy[rrbr E Scb n cra]IAaprrrblx aneag 6rr.uo

rlpoBeAer{o rpa(busecnu. Peayrr,rarbl aroro cpaBlre}Ir4rl rror{aBaJIrr, rrTo orrro-
[re]rue coAepEtarrufl BoAopoAa It coAepma]Ir{rc MeTa.TIJI0B AJIfr 3Be3A TI,Ira

6 Sct n 2,0 paea Mer{r,rtre, rreM To }He orHorlc}rr{e AJrrr crarrAaprrrr,rx BBeBA.

7. B cnexrpax rlccJregyeMr,Ix BBeBA Ha6JIroAaJrocb rrecnoJrrr{o MoJreriyJlrrp-
rrbrx rroJloc CH. SxsusaJlelrrrrr,re mr{pr{rrbl err,rx rroJloc 6nrnu rrcuoJrr,BoBarrLr

.AJrrr cpaBrrellr{fl orHomeflurr coAep]fiarrr{fl ylJrepoAa I{ coAep}HaHr{Io rr{eraJrJlorr
rVû .^
,fr lro BBeBA rr{[a 0 Sct rn craHAaprr{rrx BBeBI{. Cpannenr're 6r,rno uponeqelro

Tar(r{rlr x{e MeroAor,r, r{an R rrpeAbrAyq,eft pa6ore [6]. Tar 6ruro onpegeJrer.ro,
rrro orHortrelrr.re coAepmar{r.rf yrJrepoAa H coAepx{asnrc MeraJrJror} n 1,2 paaa

Irer-rbrrre Arn aurocsep 3Be3A rrana 0 Sct, ueu AJIg crarrAapTlrrrrx 3Be3A,

8. Taxuu o6paaorrl, pesy.Trbrarbr r{ccJreAoBarrr,rfl 3Be3A rpyrrrbl 6 Sct, crc-
,Ayroq,ue. Ornoruerure co4epx{a}rrr.fl tsoAopo/{a H coAepffiaHrrlo MeTaJIJIoB A.Tra

BBe3A Tr{[a d Sct n 2,0 paaa r{er.rblrre, qeM Ar.f, craHAaprur,rx BBeBA, a orHomc-
irrrre coAep}Itarrllrr yrJrepoAa n coAepffiarrnrc MeTaJr.rroa n 1,2 pasa r\,reHr,rr1o.

rl3 anea4ax rr,rua 0 Sct no cpaBuerrurc co craE4aprHr,rMr,r BBcB/IaMr{ ua6rroga-
rorcrr alroMaJrr{r.{ coAep[tatrlrrr Eenoropr,rx MeraJr.tor] (Sc, Al , Ni, Sr) ro or-
Hortreur.rro rt coAeplr{aur{ro }r{eJreaa, tr4, nugltiuo, co4epffiaurre rfl?I{eJlr,rx oJleirerr-
1'oB, ranr{x, nax nrrpnfiY II u qupxourii Zr .lI,n BBeBAax rr,rua 6 Sct, lrecHonr,-
rto 6onrue, qeM B r{opMalllrrr,rx BBeBAax.

Tor rfanr, qro B BBoi]Aax rr{rra 0 Sct 6r,uo Ilo.rr1rqs11s orr]orueril,Ic coAep]fia-
IILITI BOAOpOAa K MeTaJIJIaIT{ I[e]JLmee, qeIU B HOplIa.[bIILIX sReBAaX, MO]I{HO paC-
qeHlrBaTr, Han npr,rsrran [pr,rrraAJleE(rrocTr'1 arr{x BBe3[ ]t rrcpBoMy TI,IrIy Hace-
.rleHllfl. Ho, nlt4Lrlro, aro Ire coBcer{ o6r,rqur,re BBeBAr,r rraceJlelrl{.g I, rart ttart
olIroorlTeJILIrOC CoAeplnarrr,Ie TIoTaJIJIOB B 3Tr4X SBeSAaX I'OpaSAO 6Olllte, UeIt
B lropr\.raJrr,ubrx BBeBI{ax HaccJrerrrarr L A ec;nlr yqecrb erl\e r,I arlol{aJrl{r{ ooAep-

ir{ar.rtrfl rlor(oTopblx rreTaJrJroB rro oTrro[rerrrrro I( coAep]Halr14Io Apyrl{x }IcTaJr-

JIon, To r[o]r{rlo crrr.rTarb, rrro 3BeBAbr tlrtra 0 Sct Rnngrorcrr B trertoroporr orlro-
IUeHI,II,I o6t etttautt, poAcr.BeIIIIrrI\III BBeBAaII c MeTaJrJII,rlIeoItLIr\{I4 JrulrrltixII{ I,r

r{aruirTlro-rrepor,rel{rrliM BBeBAar{. Ogrrarto, cpaBIrr,rBatr orlrolucrllirl
rV,. -V.,!ItIUrg A,* 19 .\,

Irolr{rr0 cl\eJrarT.f, SaltJrloqerrl4c, rI}laBAa c ocllopoE{IIocrEIo, lITo SBeSAbl TI'IIIa

6 Soi uueruT B cBor{x aruocr}cpax IIecI{oJIbno 6onrrucc coAepH{aIrI'Ie yr-flcpoAa,
{rerr craHAaprrrr,re ilBcBAr,r. tr4anecruo, rrTo BReBAr,r rIaceJrellrrfl II o6r,r.rno I'ItIeIor

iIOllbllleIIEOe COAeplnalIUe )rt'JIgpg^r.
Boluolrrno, rrro rra6.rrroAacr,rarr rrepcrrrcHHocrL xapal(TellI,Icr]I,tIi artlocrlrep

3neBA irl,rila 6 ScL u na6trroTlaellr,re aHoMarrI4r,r B olr{ocureJlrIlort xiln.Itlrlccrto}I
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coAeplr{aHI4Ir cBfIsaHbI c oIIpeAeJIeHHr,r] SBOJrrortrrrOHHr,IM aTatrONI eTr,rx 3Be3A"

Ouenugno, rITo Arfl 6onee oupeAeJreHHoro orBera Ha rrocraBJrerruble Botrpocbr
Heo6xoA[r,ro r4ccJreAoBarb r{ Apyr[e BBeBAr,r ruua 0 Sct.

B aannroceHrre [pr,rHoury 6rarogapuocrr, T. M. Bapraur Ba rrol{otr{b B

o6pa6orne ua6trogarer[,Horo t{arepr,raJra.

20 gcxa6pa 1960 r.
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AItAAEMUfl HAYH CCCP

]4 3 B EC TI{ fl I{ P bI M C I{O f{ A CT P O (DI{ 3 U I{ EC H OlI O E C E P B A TO P I{ U
Torr,r XXVI, 1961 r.

A BCO JI rcTHAfl @OTOMETPI,T fl 3M I/TCCITOH IIOIZ TYMAIII-IOCTI4
NGC 66T8

.['. E, Iepu,6epa, B. II. Ilpottutt

flplrro4arca raprr,r a6corrotnoft norepxnoctnoiurpxocrr.r ?uucczosuofi TyMaurrocrrr
NCC 6618 B trflrrr paafiflqHr,rx yqacrnax cuexrpa.

ABSOLUTE PFIOTOMETRY OF THE EIIISSION NEBULA NGC 6618, bY
ll. E. Cershberg and V. I. Pronyk.-- Charts of the absolute surface brightness of the.
emission nebula NGC 6618 in 5 spectral reqions are given.

[r.r{{yanan ryilraHHocrb NGC 6618 .EBrrflerc.E oAHr{Nr r{B caMbrx .rrpxr{x rr

r4rHTepecrrbrx aNrr{ccr4or{Hbrx raraHT[qecr(r{x o6'r,eHron. B nacrorqeft pa6ore
rrprrBoAflTc.fr peByJrbraTbr AeTaJrbHoIo {orol,rerpuuecfioro r{ccJreAoBaHr4fl 3Toft

TyrvrarrHocTr{ R rr.ETr,r pa3ilr4alrr6lx CtreKTpaJILHbIx yqaoTHax. B AarbHefiIlrerr grlr

AaHHbre 6ylyr rrcrroJr6BoBaflbr AJrf Br,rf cHeurlrr {r,ranuecxrax oco6eHHocreft

TyMaHrrocrr{.

$ 1. Ha6nroAerrr,rrr

Ha6rroqeunfl ryMarlHoctlr NGC 60tB uponoAr{Jrrlcb Ha cBerocr4Jrbrroi.i Ha-
Mepe F11,,4) D :640 /z,,ta ltpbrMcnoft acrpo{uarrrrecnoft o6cepaaroprul B nflryt
pasJruqHbrx yqacrHax crreKrpa. Ha {ur. t upuneAeHbr noHrypr,r coorBercrByro-

/. tt

qB

q0

0.4

qz

0
61/0,1 6J00J,r00 4000 4Joli

"t000

(Dur. t. Hourypr,i rroiroc fipotrycfiaulrrr

ulrrx rroJroc ilpolycrarrr,rfl; noM6rrHar{r.rr4r crer(Jr.flrlnr,rx rlnnr,TpoB r,r $oroalry.nr,--
cnfi, uoaeoJrrrBrlrr4e BbrAeJrflTr, rraJryqeflr,re B ynaBaHllrrrx yqacrnax, o[!Icalr6[
n pa6ore [1]. Ha {ur. 2 rprrBeAe}rbr peilpoAyl{qr,rr{ cHr{MI{oB B paBJIrrqIrBIx

Jryrlax.

v
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. l

3*;"1;".",',':HIffi lIffitr^)::.ffi :'
13 cuurunoB NGC 6618 6rr.nr nolyqeubr uo MeroAr{Ke, onr,rcauuori n [1].

'10 raa arux r{erarrrBoB 6rrnra getanruo upo{oroMerpr.rpoBaHbr r{ trocJryx(r,rJrr4
.ocnonofi gnrr {orouerpuqecxr4x Hapr ryMauuocrl{. OAnaxo n nyuax Ho,
iO III] u Hu [uanaaou rroBepxnocrnoft -flpnocrr4 NGC 66tB croJrb Berrrtn, qro

rrpeBr,rmaeT mrlpr{Hy 3r\[yJIbC}1I4, r{ qeETp TyMaHHOCTI,I OKaSarCfl rlepeAep}r(aH-

sr,ru. floeroMy AJrrr II, III n V cuentpaJrr,Hr,rx yqacrltoB 6r,rnra uonyqerrbr Ao-
rroJrur[TeJrbrrr,re crrrrMnr{ c Kopornr{r{r{ oxctroBr4l{rtrr\rur, B ra6nuqe npr{BeAeur,r

AalrHr,re o Bcex clrtrrMr(ax, r,IcrloJrbSoBaurrlrx AJIfl rlocTpoeHlrfl sorol,terpr,rue-
cfir{x Hapr ryManuocrl,I NGC 6618.

$ 2. O6pa6orr(a u peay;rr,rarr,rf

Tynrauuocm NGC 6618 ornnsaerc.fl oqeur cnoxruoft crpynrypoft. flpo-
,eHrr{pyrcqaflc.fr Ha rree [orJrorqarcqafl ]rarepr.rf r{Meer cJrox(Hoe pactrpeAe-
.JIeIIUe II paBJU{qEyIO trJIOTUOCTb, rI IIOSTOMy OrIpeAeJIeI{r{e I{CTI'IH}II,IX MOIIOXpO-

\.Iarrtsecntrx rroBepxuocrrrbrx flpnocrefi NGC 6618 s orAeJrb]rr,rx Dr\rr,rccr,IorrHr,rx
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Jflrl.rr{flx IIO Ha6JIrOAae]\{OMy uBIyaIe}IIIrc B AOBOJIbI'IO l[llpoHIlIX CleI(rpaJIL]IbIX

ysacrnax .flB;Iferofl BecbMa rpyAlIoii sa4aseit. flnr pemenun taxoit saAaqll

HeO6xOA,raMa xoTfl 6bI rpy6afl l{o[eJlb paclpeAeJIeIII{rI 1ror'Jlon{arcqelo Betr{e-

cTBa r{ BHa}II{e [pupOAbI I{elpepbIBIIoIo u3ilyqe}Illf TyMaI{HOCTII. Ho grn

NGC 6618 rIeJIbBf IIpI{NIeIII.Ir6 raltlle rpocrble cxeMbl, RaH AJI.tr NGC 7000 t1]

r,rJrr{ NGC 6523 121. floarouy IILI Aael\I Jrllmb Ha6JIIoAaeMyro a6coIrorHylo rlo-

BepxlrocTr{ylo flpItocTb B cooTBeTCTByIOIqIIX c[eHTpaJII,]IbIX yqacTKax.

O6pa6orxa cTIIIMItoB ryI{aII}IocrI{ NGC 6618, roJIyqeHHLIx u 1958 r. (cu.

ra6lr,rqy), orilfiqaercfl or IIpe[LIAyt4,Ix 11,21 mlm:o yqeroM MS]I(BBSBAII6I9

Aara

1958 r.

MeroI crar'rEaprE3atrIrl,I B aOcorIorHEIx
EIIIfiIIIIAX

O;lr.ronpeueirnoe SororpatlrpoBarrtre:
TvilrarrfiocTtr IIa ocEoBEoM ToJrecRole tr
nne(roramnux EBo6par{eurt BBeBA

rrprrBaBr{tr Ea AonoJIEtrTeJrBEoi HaMe-

pe (cu. [1])

Eea cran;1apu{Baqrrr

flo o Cyg

Eea crangapu43aqrrr4

IIoorlCyg
IIo 1 Cyg
flo 1 Cyg
IIooulCyg
flo HD

Il 106

B 108

B ltl
B 121.

B L2/r

B 1.27

ri 130

B 132
B 133

R 148

B 237

B 238
B 242
B 243
B 244
B 246
B 247

B 248
B 249
R 252
B 253
B 251t

B 255
B 256

B 257

30m
lto

15

20

60
110

30
120
100

t0

I
II
IV
V
I

III
I

III
III
IV

III
III
1I
II
II
V
V
V
v

III
III
IlI
III

I
I

1.1,

20

10
,n
30

1"

t
5

t0
5

11

6

5

L5

10m

13. VII
{zr. VI I
17. vII
18. VlI
21.Yl1
22.ylI
23. VII
12. VI1I
t3.vIIl
11.rX

1960

14.VIII
1zr. VIII
T5. VIII
15. VI II
T5. VIII
T6. VIII
T6.VIII
T6, VIII
T6. VIII
18. IX
{B.IX
20. IX
20.|x
21. IX
21. IX

I"

)

)

IIOIJIOIqEIII4fl AO CTAIIAAPTHbIX 3BE3A. TAXOii YqET MOE{HO CAEJIATb CJIEAYIOU{I{M

rlpocrbrM trpr{eMoM. B t1] [pI4BeAeIla ra6,lrrlqa BeJr]Iqtr{H troronoB r,rBJryqe[rrfr
OT IIeIIORpacHeBIIIIIx sBeBA c ruD : 6m100 AJIfl coOTBeTcTByIoqlIx CflegTpaJrbtrr,rx
r4r{TepBaJroB. Iepecuer R HerroHpacHeBrrrrrM sBesAaM Apyrrrx flpnocreft ocyrqe-
crBrrrerc.s c trolrorrlbro MrrolHr.lTeJrrr 10-0,4('I1o--6'00). Ecnu lr{e craHAaprHafl 3Be3Aa
ocila6reHa Melr(3Be3Ar{r;r1\{ florJrorqerrr4eM r4 ee Ea6rroAaeMafl rrpnocTb rn o,
To Heo6xoArrMo B [oIIpaBoqI{oM MIro]Hr{TeJIe LlctroJrb3oBarb Brfecro tftet HeHo-
ropym (e${eHrr.rBHyro Ha6JrroAaer,ryrc BeJrrrqr{HyD tna$:

ttl^p: v;u ) A, (W- t ) '\ r. ')'
20 uas. ItpsrucHoii oocepBaropns, r, xxVI 305
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rAe l, - a{$enruuuarr AJrrrHa BoJrHbr coorBercrByroqero cnenrpaJrr,Horo ;rr1n-
crna. MHox{rrreJrr,r npu Au paB}rr,r 0,48, 0,13, 0,{0, -0,08 v -0,77 gnr I,
II, III, IV u V clenrpaJrr,Hr,rx yqacrfioB coorBercrBelrHo.

Lnr crau4aprr,raaq?ur cHtrn\,rnoB, [oryqeuHbrx n 1958 r., 6r,rru oro6panr,r
cel,rb BBeBA crlenrpaJrr,Hr,rx nJraccoB 08-A0 B rrHrepBaJre apxocrer,i 6-,0-7",8.
flaunrre o n?D tr A, gln arlrx BBeBA Barrr],r ua rpotoarexrpflqecxrdx lrarreperurir
pasHbrx aBropoB.

(Dororrerpnqecxafl o6pa6orna nne{onanrr.rrrx uao6paxeulrr,l arr,rx BBo3A

IIORASbIBAET, IITO CTAHAAPTI,{3AItrI,IfI CHI,I]\,IHA IIO CETII{ PASTIIIHbINI 3BE3[AN

Aaer Bepoflrnyro oruu6fiy cpeArrero ue 6onee 10%.
Cruruxlr c ltopornr.rlrr{ ancrroa}rqrl.slrn oHaBaJIocb lrporqe crarrAaprrlBoB arr]

uo ane{ortaJlbrrr,ral r,tao6paxtenlrrrNl BBeBA, rroJtytlgllnurrl r{a ocuoBrroI\I TeJIe-

cxorre, rre upr,r6erar n [onoJrr{rrreirruoli nauepe. ([lor:orparpuponauue ty-
l,ranrlocreft ?I cralrAaprlrbrx BBeBA [porraBoArrJrocb c paBl.r],r]r1r altcrroauqrlflrlrr
!r HerrocpeAcrBeHrro Apyr Ba Apyrolr, rrlrorAa Aax{e Ha ognoli u roii xe rIJra-
crr,rlrrte. floarolry riBr{erJerrlre trpoBpaaruocrrr co Bpe]Ierre]r Bo BrrlrllaIII,re IIe
rlpr,IHr.m{aJrocb, a no[paBxa Ba paauoclrr, BeHr{Trrbrx paccrorur,ui yqI,ITr,IBaJracL

o6r,r.rnurr cnoco6ou. Ita,ru6pouna cur{r[r{og, rroJlyqggllotx u 1960 r., rpoII3-
BOAI'IJIa0b IIyTel{ BIIOaIaTLIBaI{lIfI IIIHaIIOH C UONIOLI{I,rc CIIOIII{aJIbIIO IISIOTOR-

Jrer{Horo cryrreHararolo ocra6r,rrern. flocpeAcrBor\r 4noiiuor,i repererrarltrl c

o6uquoro AeBrrrrrcryrreflrraroro ocna6urens 6stt r'IBroroBJIeH AlIanoBrIrI,IB
c 27 notyrrpo3parrrrbrMfi oHo[rearrtalrr.r paaJlnquoli rIJIorrrocrlr [uauoautlrr
ocBeulaercrr cna6r,ru cBerorr olpeAeJrer{Horo clenrpaJrbr-roro cocraBa (6rlra-
rroro n coorBercrByrou{ex{y cfler{TpaJlr,Horty yuactny) co cropour,r crer{Jla,

a co cropoHbr Dr\ryJrbcr,rlr H rreuy rrplrxtrrr{acrcn {orouracrr{r{na, }Ia HoTopyrc

rr BrrerrarbrBaercrr HaJrlr6poro-ruan [rr(aJra. flpeurtyrqecraa raHoft narn6ponrut
cocrorrr s 6orbrrorr qr{cJre [oflyqaerfbrx roqeK (27 ]rrr,recto 6 y rpy6ouuoro dlo-
ronetpa), rro noropr,r\r crporrrcrr xapaxTepl,Icruqecxafl HpllBafl, rI B rlpocrore
orrpeAeJreHr.{f rlocroflrrrrblx raltrrx uutanon. ,(nn ilpeAoxpaEeHI'Irr AIrarro-
strTr{Ba oT qapaltrH n cro 31\ryJrbcrrrr Ipr,rr(JreeHo noKpoBHoe cTer{Jro; rIrIefI
TOJIrrI,r{Hy 0,1, afitv., OrrO llpaltTrlrrecHll ]Ie r'IcHa]r{aeT peSI{I,Ix IpaHI,Iq CTyIIe-

HEK.

OororuerpnqecHafl o6pa6orna cHurrnoB ryN{aHrrocrll rIpoI,IBBoAI,IJIacb r{a

Lrlrnpo{ororlerpe M@-4, uclonseoBaJlacb illra{parna 1,0 X 1,5 unz, qro

coorBercrByer 0,045 y 0,067 tt"+tz Ira rlJracrrlrllte :r/.nu 70" ,4 X 15",6 lra
ue6e.

oo:rolretprr{ecItI'Ic AaIIHbre' rroJryare}I}ILIe ro paBJITIaITILINI rIJIacrI'I}IItaNI

c rreaaBrlcurloi.i crau/laprlraaql,reli, AoBoJIlHo xoporuo coI'JIacyrcTcf . I4ueetcn

ecrecTBeEr.rblii paa6poc Ba crleT rIeoAI,IFIanoBoIo HaBeAeHI'Ifl IIpII {otouetpn-
pOBaHr{[ EeraTlIBoB (paaruep r'rao6paxreur,tft onopnr,rx BBSBA cpaBHlIM c pas-

Mepor,I gua{parntnt), no ouu6xa CpeAHeIo AJITI KaiI{AoiI to.t1lt eABa JII{ [peBbl-

maet 20-30%.
Peaynr,r:arsr {otouetpnuecHoft o6pa6otHr,I CIII,I}IItoB TyrIaHIIoCrlI NGC

6618 upuneperrbr rra Kaprax IloBepxgocrHblx flpltocreft (Sur. 3-7).Itorlrypr,r
Ha napTaX COOTBeTCTByTot tlau6Onee xapaltTepHrII\I AeTaJLflM TyI\IaHHOCTI'I,

BI'IAI{rIbrl\r B JIyaIax Ho, Auanrerplr HpyE{r(oB' o6oera'rarorql{x SBeBAr'I, -
(r otorr,ray an'6I-IIiil.I 3Be BAITLII\I Be JIllqurrerL
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E6rr,ura.s .racrs pa6orbr lra r\rrrnpo0oroNrerpe (oHoro 12 000 lra,rrepeHnii
cHr{r{noB 1958 r'.) c upnuepuoii rrqareJrbr{ocrrrro rr go6poconecr}rocrLro
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CeuTn6pr, 1960 r.

1.

2.
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215, 1959

B. 14. fI p o n r'r n. ?Ian.

Jlureparypa
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Ton XXVI, 1961 r.

r4ccJrEAoBAHr{E AMI{CCI{OHHOIZ TyMAHTIOCTI{ NGC 6618

P. B. Iepw6epc, B. (0. Ecunoo, B. il. IITtouutt,
fI . B. Illeaaoa

Iloxa3aIro, rrro arror{aJr6r{o cr{Jrbr{afi oMt{ccrrfl Tyrraurrocrrr NGC 6618 r 6.rrlraxorYr uu*
dlpaHpacnoft o6.rracur o6yc,nonrena cBerrefireM Barrperqeflrrrrx annlrft [S III], FIa crer{r-
porpaMMax Jlr,rfifirr cepBr fiBJrrrlorcE caM6]MI{ .fipftrrlvrrr AeraJrBMLt n atofi o6JIacrI,I crler{Tpa.

/ts rrit
I{oropr.rnrerpr,rqecnr{e na6.nrogenux crJr{AereJrlcrByror, sro ornome}rrfi Gffi r NGC

6618 u n NGC 1976 (c yvetolrr MelI{BBeBAHoro florJrorrlerr.ra cnera)nplr6nrzarrreJrr,Ho oArrHaroBhr.
Onpe4e.rreno orHomelll{e xpxocteft rJruaHHocru B AByx o6;racr:sx cleftTpa: s6nuan 11o

rr B Bl'r3yaJrLrror,i o6racrlr, rrparrrlrtlecnr.r cro6o4nort or aMr{cc[otrrrrx Jrrrur4ri (ne6y.napnrrii
xor'Irr'uryylr). B tyuarnoctr NGC 6618 oro ornornerrr{e or{aaaJrocb ragr{M }fie, nar1 r,r B.
rrr.rcro raaoBoit ryuanuocru NGC 6523.

Orrre'raerc.g rrporI.IBopestrBocrE Irr{erotrIffxcrr rroJrsprrMerprrqecrrrrx,{orrrrrrrx, rroJryqe[]r6rx.
tfororpa{r.ruecxlr r,r (poroe"ircr{rpr.4rrecxrr. O6a ueto4a /{aror rrpaxrlrqecxu oAHo n ro }fie
EarIpaBJreIrI{e trJtocftocrl4 fioJrflplraaqrarl Bo Bceft TyMa]ruocrlr, Eo cretrerll troJrtrprrilar{I4r,I or-
ilfiqaercrr r 10 paa, O6rapyxrennaa $oroarextpflqecxfl rroJr.aplrBaqr,rfi B rrec(oJn no [porleu-
1'o B Molrtcr railrerr, o 6r,r.Ifi oe r,rerrtBBe BAIIo e rrp o]rcxo]I{Aerrrl e,

C uplmreueurreM paAr.IoacrporroMlrqecxr{x Aarrnbrx o6cyrxgaerc.n oBflBr, TyMaHnocrr
NGC 66J8 c fiorJronlarolleii uareplrei,i r,r Bolpoc o uoa6ynr4aroqr,rx BBeBAax. Oqerrena u,ror-
rlocrr (rz t= 4000 c,u,-3) v r{acca reMrrofr rro6ynrr (M 

"nooyru, 
: 30 Mg). flpunognrcx

AOBOA6I B [OJIbSy trpeAlroJ]O]fierrfifi o cyqecTaoBalrrrl4 noMIIJreHca r.op.ssl,Ix 3Be3A, cBrrSaHIrbIx
c ryMaHnocrr,to NGC 6618, no Baxprrrrrx or rrac rei\{[r,rM BerqecrBoM. Boalronrno,.rro o6-
rlapymelruarr rraMr,r B lrlrdlpanpacnr,rx Jryqax BBeBAa c [cI{JJroq],rreJrlno 6orr,ml4M nor(aBareJreM
r{Bera' Br'l1{lrMa.a B rratrpaBilenlrlr tclrlroit rto6ynrr (r nenocpelcrncrrrrofr 6lrr.rsocrr,r or r\,ra6-
cr,rMvMa paAr.ror,rBryrrerr[E 

- rrcrr{Hrroro .EApa ryuaurocrlr), flBJrflcrcrr ropnueii crrJrr,[o
lonpacrreBurert ateagoi,i, o4noii ua rroa6yxr4arorqr{x BBoBA ryMarrrocrtr.

A STtiDY Oli TFIE EnIISSION NEBULA NGC 6618, by R. E. Gershbers, V. F. lJsi-
pou,V. I. Pronylt and P. V. 'scheglou,- It is shorvn that the anomalous strong ernissiori
of the nebula NGC 6618 in the near infrared is due l,o the emission or forbidden lines
[S III]' The sulphur lines are the brightest details in this spectral region. Colorimetric

observations give evidence tha[the 1n1ie5- 
IIUII] 

for NGC 6618 antl NGC 1976 (takine
1uo p1r t 11

into accourt interstellar light absorption) are approximately the same.
The briEhtness ratio of the nebula in trvo spectrai regions: near I{o and in tlrc

visual regiou, which pracl,ically has no emission lines (nebular continuum) is determined.
Itor NGC 6618 this ratio is found to be the same as lor the purely gaseous nebula
NGC 6523.

The coribradiction in available polarimetric data, obtained photographically and plio-
toelectrically, is noted. Both rnethods give practically Lhe same direction oI polarization

O -le.)



all over ihe nebula, hut the degree of polarizabion dilfers by a factor of ten. The deLccled

photoelectric polarization of several percents may be of usual interstellar origin.
The connection betveen NGC 6618 and absorbing matter and ihe problem of cx-

ciLing stars ale discussed using aiso radio astronomical data. The density (n = 1+000 cm-8)
and mass of the dark giobule (- 30 IIIO) are estimated. Arguments are givcn in favour
of the supposition of the existence of a complex oI hot stars, connectcd witlr NGC 6618,

and obscured from us by darl< matter. It is possible itrat the star rvith an excepbionally
large colour index, detected by us in thc direciion of the dark globule (in the direcb
vicinily of rnaximurn radio emission, the true nucleus of the nebula), is a hot, very
reddened sLar - one of Lhe exciting stars of the nebula.

fiu{rpyauaa ryr\{aur{ocrL I\GC 6618 - oAIrH I,IB ca}Iblx flpltr{x DNII'IocI4oI{-

Hbrx raJraltTr{arecnr.rx o6t,enrou, oAHaHo Ao cl{x nop rlHorrre BorlpochI, Itacam-

rqlrecf cTpooHr{a r{ cBerreHrlf 3Toft TyMaHrrocTr{, ocTaroTctr HeBbr.flc}IeHH},I}[rr.

Tax, nauplm{ep, HaAe}nHo rre rIBBecreH Bos6yx{Aaloqrrl:I qeIITp rytfaHrlocrlr;
r{e rroHrrruo coqerar{r{e BoJror(Hrrcroli crpynrypr,I rla [epr{tfepur,I c ltJroqnoBa-

rofi crpyrrypoft qer,rrpaJrbHoft o6lacrn; Ire BbrrrcHerra rrpllpoAa crlJrbuo]i ]IH-

cppanpacuofi DMr{ccr.ur r{ Herrpepr,rBHoro uaflyaleHl{fl B Br,rArlMort o6racrrt;ocraer-
cfl 3araAoqHofr cr4Jrblrafl rroJrflpr4Sarlua usryqeHrrfl Tyrra[Hocrl{; He IrSBecreH

xapaxTep 83ar4MoAeftcrBrarr cBerJroft n reunoft Marepr{r{ B Tyala}ruocrl,I, B rracr-

I-rocrr[ cilyqafiHafl urr4 Suausecna.rr cBflBr, n{e?r{Ay car{oft Tyr{aullocrbro r.r re[r-
r{rir\[ o6Jlar(o]{, flpoe(rr,Ipyrcn{,IMcfl Ira SarlaAllbrf,r xpal:r car[ori apxoll qacrtr'I

TyAIalrr.rOCTt{

Ha ltprrrrcnoft acrpo{r,rar,Iqecxoi,i o6cepeatopralr c 1958 r. HaI\rIr BeAyrctr

Ha6JrroAerrr,r.a aroro r[HTepecHoro o6lleltra. H nactonrqer{y Bpe}Ieuu iloryrrellbl

Sotouerpruecrrre r4 crrenrpocxoru.rqecxue [auubre, I{oTopbre rloBBoJlflror pe-

mr{Tb Henoropr,re r{B rrepeqr{cJrer{}rbrx Borrpocoe. HI,Ixe trtBJlararorctr floJryrlelr-

HLre peByJlr,rarr,r. B trepByro oqepeAL paccMarpllBaerc.fl rlpr{poga uu$paxpac-
rroft aMlrccutr{, Tafi nan Blrflcrrerlrle aroro Bolpoca Ee BaBr,rcr{T or pelrreuI{,rl Ap}r-
rr{x [po6JreM; AaJree Br,rfcrlrrerca xapar(Tep Herrpepr,rBuoft aMuccur'l B BllArrl\'Ioii

06racru r{ paccMarprrBaercf cBfl3r, TyMaHHocrIt c rrorJrolqarcqeft uateprefi.

$ l. Ilpupoga un{rpanpacnoro uaryqeHurr ryMaHHocrII NGC 6618

Jle.rorr t95B r. rraMr4 6nrJra o6napyrrena crrJrrJuafl aMr{ccrrfl ryMarlHocrl{
NGC 66tB n lrn{panpacuofi o6flacru [1]. flepnrre cur(r\,rr(r4 ]Ie rroBBoJIlIrrI4 Bbr-

trcHr{Tr, xapanTep o6uapymenuofi oMrcctrrr cBertrTcf{ JIr{ B Tyillalruocrr{ 3a-

Ilperqellr.rEle Jrr4Hr4r/t [s iII], RoTopbre TaM r\{o}nHo 6r,rno oxtlIAaTb rlo aIraJrorIlI,I
.c ryMar{Eocrr,ro oprdoHa [2], rrJIr.I 3TO HerrpepbrBHarr oN{rrccllfr, Ha I\'IbrcJIrr o

cyrqecrBoBarrr{r4 noropofi uaroglua o6uapyxteurrafr rIoJItIprIBallr{fl ursryqsul,L
ryMauHocrr,r NGC 6618 t31.

B 1959 r. B ilyqlurax Ha6rroAareJlbHlrx ycJroB]'Iflx rra ror'r ffie rlucrpylvreure
(coetocransuaR Itat\[epa F11,4 1- cTeHJIfTIIHLIiI Slultp f anentponHo-ollrll-
qecrr.Ift rpeo6paaoBareJl6 (DOII) c {nrcopecqrpyrcqu}{ aI(paEoI{ lI c oIITII-
,recxoft nepe6pocnor,i rao6parnenr.rx Ha Sotoeuynscnrc) 6rrnu uony'reur,t
'cr{r{Mr(rr NGc 6618 6onee ebrconoro HaqecrBa. Ha $r,rr. 1 [pI{BeAeH l{ol{ryp
Ilorlocbl rrpoilycHaHrrf , B ]toropoft sororpadxrponanacr ryMaHl{ocr6; Hy}n-

ur,rfi cuextpanrnr,rft yqacron n6rAeJrflJrcrr crer(Jrrrrrr'rbrl\t $unr,rporu Agfa-85
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II lpaHr,rqeft qyBcrBlrreJrrrrrocrr,r HaroAa 3OIl. I{a Sur. 2,a 4arra r[ororpar[r,ra
NGC 6618 r r.ru$paxpacHoft o6nacrlr crenrpa. C uoruoulnro nue$onalr,ur,rx
cHLITIItoB BBeBAHoro cxofiJlerrr4rr M 39 cnuun]I TyrvraHrrocrrt yAaJrocb rrpofia-
ru6ponarr, r{ crarrAapruBoBarr, B a6coJrrorrrr,rx eAr4nrrrtrax. Xapanrepucmr-
alecHar{ Itpl{Batr [ocrpoeHa no r.ru$partpacnr,l\{ BeJrr,rq],rHarr aneag M 39, upr.r-
BeAelrHr,rM s l4); B HaarecrBe crar.r- l0
AaproB 6rrrra ucnonbsoBaubr BBeBAbr I / \
NN 26 u 33 [5]. Mero4uxa o6pa- q9l / \
6ornu r{erarr{BoB rrpr,rBeAe}ra s t6l. q6l / \
Vxanrerrr roJ.bno, sro B nofloccflpo- I / \
rlyc*alrr{fl r-ra,,,ero rpr{eM}lr{r(a "o- 

qll / \
rox or BBe3Abr AO (mu:6-,00)fl: 0,Zl / tW \: 5,5 X 10-e apelc,vtzcen.IlonpanHa ' 

I f ,l \
Ba paaHocrb BeHr{Trrr;rx pacc:roRnlrii 0,9 qg /,0 U e,i
r.ro yqrll6ruuJlacb, TaH HaIt r unc!-
paltpacuoft o6nacrr He[pep],rB]roe (Dur. L. I{onryp roirocBr rrporycr(aHuE
rrorJlolqerrue atlrocSeprr npeue6pe- npu {otorpa{IrpoBaHI{r{ ryr\,raHrrocrr{ u lrnr}pa-

E(r{t\ro rra.[o. Ilonpanna Ba ceJre1- r{pacubrx ryvax ({nnr,ry Agfa 85 *qynctsl'r-

TI{BHoe florJrorqeurae B au,oc{epe reJrBrrocrb xatoAa SolI)

TaI()He IIe BBOAIIJIaCb.

Ha {r,rr. 3 upuaegenrr Soromerpr{rrecnr{e paapeabr nar.r6onee xpnoii qacrI,r
TyMaHHoCrr'I (cnnournax nuulra). Ha rou }I(e plrcyHne [yHnrtrpol\,r Aar{o r43-
MerreHr{e rroBepxEocruoli.npnoctfl B ilyqax H" + [N II], corJracrro pesyJrb-
raraM [71 (paapearr 7 n B).IzIa cpanueur{rr r(pr.rBbrx creAyer, sro roBepxHocr-
Haa flpHocrr, r uuSpaHpacuoii rroJroce B 2-6 pa3 rrpeBr,ruaeurpr(ocrr, B Jry-
uax FIo -l- tN II]. Merxaneaguoe rrorJrorqeur.re Ao ryrralrr{ocrr,r (racnnrovar
trorJlotrIeHrre rertrroi,i MaTepI{r{, HerlocpeAcTBerrHo csflaanuoft c Tyrra}r[ocTr,ro,
HoroparI, rIo-BI4AIIMoMy, lr o6ycnoenranaer cucreMarI,ItIecHoe r{BMeHerrtre
aroro orHomeHr{fl B Tyrrarruocrra) coctannngt AD:3*,2 [B]. Tan xan

lrrropu.p

G;t-"r

To r{crr{IrHoe or}Iollerrl{e 1rrrr,1,roLr//}ta.i-tN rll r{errflercfl rro ry]\,IaEl{ocrrr B rrpe-
AeJrax or l p,o 3. 3ro Ere or[orueHr{e [Jrrr ryr,rauHocrr{ Opr,roua, Horoparr, [pam-
TusecHI{ cBo6oAHa oT Me]I(38e3[rloro [orJlorr{eHr,rfl, corJracHo ua6nmgeruralr
tr91, ne trpeBr,r[raJro 611 0,7. O4nano r{Merorcrr rroAoapeHr4rr, arro r.rr{Te}rcrrB-

rrocrr.r r.ru$panpacur,rx nlruufi e [9] sanfixteuri: corllacuo [10], Jrr{r{r.rfl reJrr{.fl
1, 10830 A .nsilrrercrr 6onee uurer:rclrBnofi, qelr rrrrHr4fl TSIII] 19532 A, n ro

t.
BpcrIr ltart r [9]'+19!CC :0,4. V.rsT nnaf aro o6cro'reJrE,crBo, r\,ro]r{}ro yrBepffi-

r ),,Js:tz

Aarb, rrro orrrolreHr{rr 1,r,rcppa*p /1u*+tll rrl B Tyr\,raHHocrrrx NGC 1976 (ryuan-
uocrr, Opraona) u NGC 6618 uosru ogr.rnanoBr,r. Ho o rymaHnocrr,r Opuona
nndtpaHpacuoe 14B;rryrlellr,re o6ycrorneuo o6u.rHoii rurneftuoft arlr,rccraer,i;

x flpe4nonaracru, qro aaxorr z1(1,) -1,-1 cnpaseAJtr{ll BrrJrorr, golv =,1 ar,n.
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Our. 2, Tylraunocri, NGC 6618

o - crrr4rrox, uo:ryvennrrft B undtpanpacnrrx ryqax c nrnpoHofi trofloco]t flpoflyc-
HaHr4rr (), 8500-12 000 A ancnoaltqua 20 cex); 6 - clenrp n oonacrn 0,9S F (axc-

rroalrrI[rrl ! .Lac); a - cHl'Ir1ofi, nonyueuurrfi c fiHTepoepeHqlroHH6lrl Sualrpolt'
qeHTprlpoBaHrrrnnr na tr 9532 A (oncuoail\fin 75 nLuL)

oJreAoBareJrblro, rr u ryrlaHHocru t\GC 6618 uucfpaltpacrloe u3JIyqeH}Ie l{ilIeer,

rro-Br,rgrrMol\[y, o6brsHyro rasoByro lrpr{poAy; KaK r{ B ryr{a}Iuocru opuoHa,
oHo o6rr3a11o rJraBrrrrM o6paaor,r alrlrcclrir ]r Barrpeu{eur{brx Jrr{dtrflx [S III].

,(na nponell1ll aro1o 3aHJIIoaIeHIlfl IIaIII{ 6rrn co6par 4u{panqr.rounlrfi
ctrenrporlla{ c 4ncuepc.,eft 250 Llnat tt c fiarrepofr F/0,85 (o6oentlro Elrorap).
flurarorqeft crrcrer{o}i c[er( r,p r r p arila cJryx(r;IJra cBerocr{JlbHa.s fia}{epa ///1 ,4
D : 640 ,10.il1. Tlpfie\,rHlrnol{ r.r3o6pa}fieurrrr cJry}firlJla gJlel{rpogHo-TeJrecnotr[-

qec11afl rpy6na J(Jrfl r(ouranrlroro qtororpaftIrpoBaHr{fl c or(cl4Arro-rlearreBbl}r

tlororatoqoru [11]. flo paapemarorqefi crroco6rlocrrr aror rlprreMrrr{H I{er[Horl4r'r

ycryrraer orrrr{qecfioft cr{creNre. Ocerlsro 1959 r. 6urna noly'reua crrenrllorpaM-

r{a ry}raHr-rocrrt NGC 66{8; sa rreft Jr}rnrrfl cepbll,9532 A flBJIflercfl rlar{6oJlee

Bar\lerrroit AeraJIbIo. I{a rflr. 2, 6 npusegeua cfleltrporpaMNl^a TyMaI{socTII,

lorryqsHrm I{eAaBHo IIa TOII xte CflexTporpa{e, ycTaI{oBJIeH}ION[ Ha 32-Cauru-

MerpoBor,r pesreltrope fAI4Ul. Ha {ur. 2, e gaua peilpoAyfiqllfl Ilpfllllolo oHI{I\{-

Ha ryr[agrrocTr{, [oflyqe]IlIolo Ha cBeTocIIJIsr-rOft narrepe (Fll,4, D :640 am)
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o rerr Ete rrprrelrHrrr(orr r'rao6pa)fierrlrfl arepe3 yanr,rli (AI : 40 A) ranteptfepen-
quonur,ril cuero{r,rur,rp c rroJrocoii npouycxa}urrr, qeHrpraponauuofi }ra JrI,I}Iuro

lS iII] 19532 A. Sror unolocnofirlr,rli Ar,rorrexrpr,rqecxlrft cnerorprlnrrp 6un

_ -^Jt lu , cpe/cil'ceh cmep

rro6eeno npeAocraBJlelr HaI\[ IIpo{.
O. A. Hoponenrru ra ycraHaBJIr{BaJIcfl B

TeJlecrtofle B crreqrlaJIr,Ho 'co6paunoit
ItoJI Jrr{r\{ aur,ror{Hofi cr,rcTeMe.
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Poapea 7

@nr. 3. (Dororrne:rprauecxlre paapeabr

Ha Itaprax [7]) u un{par{pacur,rx

Paapea0

nau6oree nproii uactn ryMarlllocrl{ (paapeari 7 r'r 8
ryuax (cnrournax luriun) I4 B ryqax IIa +[N I]]

(uyuxrup)

@vt.2,6 u 2, a Ire ocraBJrrrmr coNrHenrrrr B roNI, qro I,IBilyqelII{e ryr,IaHr{ocrr{
NGC 6618 n uu{panpacnoii o6nacrr{ rrBJrrrercn o6rtunlr}r r{Bryqeulrer{ rasonofi
TyMalrllocrrr, T. e. cnJIagr,rBaercrr r,IB peHou6nnaquoHlrr,rx r{ Banpetqeu}Iblx

rr,ruuii, noa6yx,4aelrbrx rerrJroBr,rr{ir rrpoqeccal,Irr.

[$ 2. HenpeplrBlroe I,IBJryqsllplg n nrlglrnroll o6.racrr crerTpa

florapuaaqr{fl r.rarryare}ur.s ryMaHuocrn NGC 6618 s rlrqnrroii o6nac'rra cnen-

Tpa [3, 12] tte Mox(er 6r,rrl nr,rasana o6uqnr,rMrr r\{exaErrBMaM}I cBerleHrrrr raao-

BrJx ryMar{uocrefi; o}ra Mox(er 6urr o6ycnoBJreHa rlr6o pacceflHlrer{ cBera

Ha IrbrJrrr, rlt6o anlreorporrubrr\{ [orJrorqe]rr{ei\[ cBera rra opr{errrr{poBaH}IErx

Britrflrlyrr,rx rracrrrr{ax, rr.r6o clruxporpor{}rbrr\[ r{BryqeHrteM peJrarr{B],IcrcItrrx

aJler(TpolroB B MarHr{THoM rroJle. O:rrlorueuue flpr{ocrl,r B BlrArrl\{oit o6ilacrl4

c[eKTpa n flpnocTrlr B rysax Ho gnn aroli rylranHocTrI, corJlacHo I(0JIopI4]IeT-

p[qeonr{r{ rrsr{eper{Irflrl [13], npeBbrmaeT CoorBercrByrotqe e orl{omeutre B

NGC 6523 fipr,rMeprro B ABa paaa, arro yr(aar,rBaer rraycrrJreHrre Eerrpepbrllrloro
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uBryqeHr,rfi TylrarrHocrr{ NGC 6618. Brrccre c reM r.raflyqeuue ryr{anrrocrr.r
B pa4r{oAr,rarra3or-re flBrr.rrercr rerrJroBbrr{ 174, 151 n, HaH flofiaaauo Bbrrtre,

n 6fllrsnoft nn$parpacnol'i o6racrlr ro]r{e He r,r}reer rrr{Haxrrx oco6errrrocrefi. 3ur
{anrr,r rpyArro coBl\,Iecrr{T6 B paNlftax oAHoro rrexarrrralra cBeqeu}Ifr raeoBor,i
TyMarrnocrr,r. floarouy r\,Ibr rrpoBeJrr.l AorroJrr{rrreJrb}roe LlccJIeAoBarrrre flen}le-
pbrBHoro rrallyqeHr{fl ryr{a}rrrocmr NGC 6618 e nlr4nuoft o6nacur.

B6Jrnsr NGC 6618 HaxoArrrcfl gr,r{t[yauaa ryrrauuocrrr NGC 6523, rroro-
patr trBJIfleTCfl Tr,rluqHoit raaosofi Tyr'raHEocTrrro; oHa l{aJro l,rcnaffieHa r.reE{-

SBOBAIIbII\I IOIJIOII10HII0M I{ IIOSTOi\Iy I'IOE(0T cJIy)fil{TL B HaqeCTBe CTaI{AapTa

rprr r.rccrreAoBaunll NGC 6618. O6e rymauuocru Sororpa$uporanucb R oALI-

rrar(oBr,rx ycJroBl{flx rleloclleAcrBeHHo Apyr Ba Apyror{. Herarusbt [oJIyr1s1161

B AByX pa3r[qH],rx cleHTpaJrbrrbrx o6Jracrflx: lrurep$epeHr{rroHrrr,rft Ananen-
rplruecnnft a[]rolocJrofirrbrfi cnetot]urr,tp BbrAeJIrrJr rroJrocy uonyrunpnnoir
Al, : 40 A, rleur:pnpoBaHrryrc Ha Jrr{Hr,rm I{o; gpyroit crenrpaJlbrrufi yva-
cToK BI,IAeJrEJICfr CTeIIJIrrurrbrl\{ Cnero{lrnr,tpol\{ !I rpauuqefi IIyBCTBTTTeJTLHOCTII

rforoenrynr,cnlt 0aD (cru. HonryprroJrocbr trporycnaHrrn IV s [7]). floc"negufln
nou6nnaqufl Br;rAeJrrrer rrpaxTr4qecxr,r roJrbno Ee[pepbrBuoe r{Brlyqenlle ry]\IaII-
rrocrrr. B ra6r, t upnnegeubr cBeAerrr{fl o6 raanepeuHbrx }rerarl,Isax ''.

Ta6ruqa 1

B 1,1.1"

B Lt2
B 1i6
B TT7

B 220
B 222
B 225
B 227

NGC 6523
NGC 6618

NGC 6523

NGC 6618
NGC 6523

NGC 6618
NGC 6523
NGC 6618

16.VII 1958 r.

1.7 .YlI 1958 r.

2.IX 1959 r.

B.IX 1959'r'.

I Horrrruvvn, uI .. ""-
). Br.rArrrrorl ooJla -

| ",,
I
lH, + [N rr]
)

t0
10

t5
L5

2

2
tL

/1

I
I

I
t
J

t
I

oruourenug rroBepxHocrHllx t,pnocrel-r 
- 

I cont * ,roryr"r, B oAHIrx
I ria 11ll II1

l{ Tex me IIpor,I3l]oJrLHbrx eAlIHllUax AJrf O6enx ryr\raHrrocTer:i n upnneAeHbr ]ra

{ur.4 (cnnorruan nuuus-NGc 6618, uynnurp-Ncc 6523). }taH nu4uo na

Surypr,r,grrr NGC 6618 ero orHorrreur,re B cpeAHer\{ ua 10-20% ilreurue, uelr
uns NGC 6523, vro BrIoJrHe o6sncnuuo paaHocrrrro B Me)fiBBeBArroM rrorJrotrIe-
IrI{}I Ao Brrrx rylrar{uocrefi ( LA, - 2"').

Crporo roBopfl, n norocy, BbrAeJrflrorrlyro HerrpeprrrBHoe l,raJryqeHlre ryil,ralr-
Hocrrr, r{po}re ue6yrnpnoro HoHrr.rHyyr{a, uorraAaer 3/s ,IH}..1N11i u 83%'

lH.Ilurru. Ognano, Harr [onaaaJrr{ {oronerpr,r.recnne I{ccJreAoBaHr{E 171
0,03 1go1111rrl COCTaBIfleT II,ILtrIr n{aJTyIO AOJIIO OT BCeIO IltBJIyqeHI,IE, [pOxOAfI-

Iqero B ary rroJrocy. r{ro }rre Hacaercrr rrr,rHr{rr reJrr{E He I },5876 A, ro
cner(rporpaMMbr, rroJryareHr{bre C. E. fftixeJrbuepoM ua ue6ynnpHoM ctrcrirpo-

* Etn aalreperrux 6rrlr Br,rtroJrreHBr cryAerrroM jIlV Xyau Jluueu.
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rpa{e l{psrncxoit o6cep::aropuu lr o6pa6oraunue o[]rr4M ,rB rrac (8. Il.),
Aaror lgrrr nroit ruslur l1l{re}rcr,rBuocrE,, paBr-ryro 0,08.Isu1ra-6n=2),. IIpr-
MepHo ranoBa )r{e r{H'reHcl,rB}rocrr, JrnHr,rtr reJIlrfl u n NGCi6523lt16]."Clc-
AoBareJrbr{o, ara JII{}IIII Aaer clqe r{eHr,rtrufi at[r[enr', .lerr Ho I INII].

- 
I cont

I. -r"-rtto+ [x u]
65 Z3

tlf,c 60/E

(Dvt.4, Orrroureru,ts [oBepxrlocrlr]rrx apnoclcii
/cort/Ino-l-lx 1{l ryMalruocrer:i NGC 6618 lr NGC 6523

Tanr,ru o6paaou, ru,r [pr,rxoArr]{ n BrJBoAy, arro or}rocrrreJrbnatl I{ETeHcrrB-

rrocts rre6yJlapuoro Rorlrlrriyyrra B ur,rAr{Moii o6racrn cflenrpa s NGC 6618.
rafia.fl )ne, nan lr s o6brqnofi raaoBor,l rya.rauuocrrr NGC 6523.

T a 6;r u.qa 2
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Ocraetcn rreflcnr,r\r Borrpoc o flpr{poAe rroJrflpr{Baqr,r[ r,l]Jry{eHlrs NGC 6618.
O,quano, rlar[ Ita]Hercr{, rrro r,nrercquecE rloJrflpr,IBar{rfoHr-rbre Ha6rIoAeHrlfl
rre TOJIblto r{eAocTaToarrlbr, }ro !r upoTr4BoperraT Apyr Apyry. fleficrnrarenr,uo,
{otoerentpuqecnfle ua6irroAerrr,rn !,ou6porcxoro [3], upone4errnr,re c 6olr,-
uroi'i 4r,rarlparuol,i, Aaror Ilorflplr3arlum l{BJryarel{r{f ryMaHHocrrr B HecHoJrbr{o
npor{eHToB c rrJrocnocTr,ro [oJrfrpr.rsaqrrlr, [panTl4qecfirr rrocToflHHoit uo nceii
ryllaI{Hocrrl. Olororpa{llrqeclt],Ie ]He Ha6JrroAerrr,rfl Xaqr{nflr.ra [12] ra Hnnorr,-
cnoii [3] Aaror rroJrrrpr{3ar1r.rrc 4o 40%, roxre c [orrr],r [ocrorrrrHoft opuerrra-
qneii rirocnocrr,I rrpeurlyulecr]reHrrr,rx Korre6aHr{ii, npr,r.reu c[o:roetentprrarecnr4e
u $otolparlrrrrecrir,re olpeAerrerrr4rr Droii oprdeHrarlrrrr coBrraAaror. Tpy4no no-
E;ITL, uoqeMy oAHopoArro rloJrflpr,raoBaHuoe r,rgJryr1s11ra (n cur,rcne ilarrpanJre-
nua) upu ycpeAHelll,Ir.r ua 6onrruyrc rrJrorrlaArr o6uapymueaer Nreurrrxyro cre-
trerrL rroJlflpr,rsaqrrtr{, qetl B orAeJlr,rrblx MaJIbrx yqacrltax. Ecnrt nanrr, $oro-
SJIeHTplrqeCKI{e rra6JIrOAeHr{.fr trart 6onee rraAe}r(Hr;re, To rroJr.frpr4saqr,rr{ nllJry-
rIeHlIfl Tyl\'laHllocrrr NGC 6618 B rrecnoJrbr{o flpoqerrroB, rro-BrrAr{ruor\{y, Nro}r{er'

6:c.tt o6r,ncuer.ra o6;r-rHr,r1\r rrexalrrrBrror\r arrr,rBorlloflrroTo rrorJrorqerrrrrr cBera
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BbrT.rrrryT6rMr{ qaCTIII{aMI{, OplleHTI{pOBaHIlLIl{I[ IaJI aHTlIseCItilN{ I[aIHI{TIILI]vI

rroJreM. 3to terr 6onee upangouolo6uO, qTO, Kafi 6yget tronaaal{o Hl{xte, Kpo-

Me o6qero norJronl,eHlrfl Au :3'',2, ual'lgeHlloro IIo u36r'rrltal{ I{BeroB 3BeBA

B Ha[paBJre]1r4r{ NGC 6618 [8], rretrocpeAcrBeurlo c ryMa]IHocrr,ro cBfl3a]Ibr

BflarI[TeI],HbIe MaCCbI TeMHOIO BerqeCTBa, HOTOpbIe BbISLIBaIOT AOIIOJIHflTeJIb-

Iroe [orJIOIqeHI{e B I'IecKoJIbRO 3Be3AI{bIX BeJrr{qrIH.

Moxno [pI,IBecrI{ etqe ABa r[anta, trOJIyqeHIlLIx I43 Ha6JIIoAeHIIft, B IIoJIbBy

rrpeAJIaTaetIOfO I\{eXaH}I3I\{a IIOJIflpI4saIII4I{ I4SIyqeHI'I.fl STOI'1 TyI{aHHOCT}I. BO-

IIepBLrx, HaIIpaBJIeIII[fl IIJIOCHOCTII IIoJIflpI{Baqlll{ Ty]\{aHI{ocTI4 I1 OHpy}Itarc-

rr+{x BBeaA 6ilusnu Apyr Apyry [3]. Bo-stopblx, 3ro I{arpaBJIeHI{e coBraAaeT

c HarIpaBJIelII{el\[ BI;ITflIlyTbIX TeMIIrIX IlpoxtllJlolt, xopouo 3al[eTIIbIX lra soHe

qegTpaJIr,Hoft ApHOft IIaCTI{ Ty}IaH}IOCTII; TaHI4e IIpoE(I{JIKI{, 11O-BI{AI4NIOMy'

agailOrl1qHbI IIO CBOeft [pIlpOAe BOJIOHIIa]\I OTpa]fiaTeJIr]IbIX TyIIaHIIoCTefi 
'

oprTelrrr{poBarrHr,rx BAOJTb r{arrrr4THOIO TIOJIfl 1L71,

$ 3. Craar rylrauuocrlr NGC 6618 c relruofi llareprert
rr Botrpoc o Bosdyll(Aarolqlrx srleBAax

Tecuan [pocrpaHcrBerrHarr cBflBb ryr\ran]rocrr{ NGC 6618 c reM}roit Nlare-

prlefi Br{AHa lrelocpeAcTBerrHo Ha rIepeAepxaHIILIX 0HI{MHaX Tyl{aHHooTI{.

Sauagnag qaCTL TyMaIlHocTI[ C ItpyIJI];IM HetrpOBpaqHbIIlI O6JIaKOI\I I{ Ty}IaH-

Irocrb IC 4706, Jle)fiatrIafl 3a IIoJIOcofi flolJloqarctrtrelo Beq,ecrBa It saIIaAy oT

NGC 66{8, o6pasyror B qerrorr Kor\{rrJreKc, yArlBl{reJrrr}Io Harlorrl'IHaroql[ii ry-

I{aHrrocrb NGC 7000 c reMrrbrM <MeHclrxancHr{M 3aJrr{BoM) I4 JIeE(au{eI:I 3a He-

[pospacHoft rreperrbrarRoft ryuaurocrbro IC 5070. floetoMy BCe coo6pa]fieHua,

rrprrBe4orlllble HaMI{ B IIoJILBy tlraauuecHoft cBfllvl reMlIoro o6naxa I{ NGC 7000

[6], rtorHuo rloBropr{rb r4 rlo orrrolreHuro H NGC 6618'

FIa6rro4erIufl B pa[roAr,rarasorre ItB, t9] AaJII{ fip.tlMoe AoHasareJlbcrBo

TON,ry, qTO Tet{rlafi MaTepr4fl Sarpr,rBaeT r{ar{6oJlee fIpHIle, qeIITpaJIbHLIe qacTII

TyMar.rHOCTLI. Ha {r.Ir. 5 noHaaano troJlo1rtegl{e MaKCIIx{yMa paAI'IoI{sJIyIIe}II'Ifl -
rreBr4ltrr4Moro r{cTr4Hrroro .flApa TyMarrHocTr{ - oTI{ocI4TeJIbHo llar{6oilee ,rpRoft

Br,rqr,rrlroft qacTfl TyMarrHocTrr; 1ra eToti E{e oulype oTl(eqego IIoJIoEteHI{e TeMIIoft

uro6yilr,r, HOTopafl BaHpr,IBaeT oT Irac I{0TIIII}Ioe flApo TyIua}IEocTI{. corracuo

ItB], o6qee florJroqellr{e Ao fl[pa ryr{aEr{ocrrrcocraBJrtler Au: L{*'3; yqu-

TbrBafl I[e]r(BBeBAHoe trOIJIOTqeHI{e AO Ty}IaEflOCTI{ Au:3*,2 [B], UOIy'IaeNt

IroIJIolqeEIle B TeMHoft \{aTepllll? cBAsaHlroft c TyMaIrHocT6ro? -ao : B'','

Hauru ofipeAeJrerrflfr rroBepxHocTHoft flpKocTll TyNtaIlEocTIt B ]la3I'IbIX JIy-

.{ax [7] rIoBBoJLflIor cooraBllrb HecItoJIbIto orIloruelll{fi rl'Ifla (1) II I4ccJIeAoBarl

xoA r{s6brTOqEOrO flOrJroqeHr,rfl rro TyMaIIEocTI{. Taxoe I{ccJIeAoBa}IlIe IIoKa-

sI,IBaeT,TITODTOtrOIJIOIqeIIIIeMeAJIeHIIOpaCTeTOTBOCTOSIIOTOHpa'rlTyMaH-
IrocTr{ H salaAy r4 pesHo rroBr,r[raeTctr IIa rpaHI4IIe TeN{IroI'i I.JIO6yJILI. Llorno-

rqeflLre B car{ofi uro6yre cocraRJr.rleT, rro RpaftHeri [{epe, Ar:7?' 3ta oqeuna

loBBoJIfleT HaftTu rnoruocrr rrbrJrr{ B rro6yile r{ ee l\raccy (cru., uaupuNlep, [20]):

pno,ru 3 7'LO-23 elc"tts, Mno,r, = 0,3 M"' flpeguoJrarafl' qro B rJro6yJle

orHolreHr{e rrJror}rocreit rrbrJrr{ r{ raBa raHoe }He, Hart B cpeAr{e}t AJrfl I\'Ie}HBBesA-

HoiicpeAl'r(Pnorr'/P"u,o:t/100)'[oryqaeMrlJlorHocrbra3aBrJro6yJle
n: 4,hOlcn-s n Mrnou,"ro: 30 Mo, InOtUOC:rr, rasa B I{eHTpaJIbHOft 'IaCTfl
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@ur. 5. L{entparunal qacr} ryMa}tllocrrl NGC 66{8

(cuiluon B lre6yJrrrp[ou HorrrLIHyyrre)

!tpecTr.rrro){ orMerleHo noJroifteHr{e MaHclrMylla paEI,rous.lryqeHrlE, fipy}t(Horl oODeEeHa BBeSIo

c ooflbrtrrlM [olraBareJreM qBera, [yHHTrIpoM ooo3Ha,reH Ho]tryp reMHoit rrooyrhr; yHa3anu
aBeBEa crreHTpaJrbHoro Irracca O5

ryrrarrHocrr.r, corJracr{o paAr,roHa6JrroAer-rr{fl1\[ ll9, 21], coctaunrer n:900 -
7200 cat,-3; ry ?fie Berruall4fly (1100 cat-3) Aaror lrarlrr olpeAeJrelrl,Lrl rlo noBepx-

Hocrrroii rrpnocrr{ [7] gns ca]roir ripHoft B]rArri\roii qacrl[ TyMa]IilocrI,I (crl
$oprryly (B) s t221). Itax n crleAoBarlo oxtrrAarb, B rer'Illoi,i rJIo6yJIe rrJlor-
r'Iocrb IIecKoJILIto 6olt,Iue, alell B 3olre H II, opnano rre B Tartoft crefleEl{'
11106r,r ypaBlrrrrr, AaBJrelrr,re rra rpaHrrqe arrrx AByx o6nacteft. Cne4onarenn-
HO, X,rO}ItHO rIOAOSpeBarh, .rr0 Te]\{rlaf rrO6yJra cEtr,Ii\,Iaercfl oltpy?I(aloIIIr{Ill

roptIaII{M laSor{.
Ilepeiigerrr rerrepb n Bofipocy o Bo36y]nAarou[{x 3Be3A,ax ryMal{Irocrtr.

Pa4uoua6troAeHlrrr Drofi ryr\{aHr{ocrr{ [19] nonasbrBaror, rrro rloron rerlJroBoro

rlBJryqeHlrf oT ]ree u 1,5 paaa flpeBbrruaeT cooTBercrByrotql,llYl rloTon oT TyMaIr-

lrocrlr Oplroua. Tax nax NGC 1976 s 4-b pag 6rL(ffie, .reru NGC 6618, to
paAuocBerr4r{ocru, uocne4nefi n 30 pae 6orrlre, qe}{ paAr,rocsernllocrr NGC

1976. JIerHo rronaaarr,r arro paA?ropBerr{Mocrb TyMarrlrocrr{ L npouopql{ouaJrb-
ua xy6y I4oul{Baqr{oHnort cnoco6rlocrlr [/ ee noe6y]r{AalotrIlrx sBeBA: ,L )o

n n2V ,n nM, M x: nrstL t' : U (Sp) ru-'l'' Hoiu6r.rHr,lpyfl Err{ coorlroureurrfl,
rroJryrraelr L n U3, Cnegosarenr,uo, noa6yxAarouluft qeErp ryaraHlrocrrr
NGC 6618 AoJr)fieu 6mrr, s rpr{ paaa 6onee uorqnbrM, qeM Tpanequx Oproua.

Cornacno pa4nona6nroAerlr{rrr\r 1231, rrapaMerp U, xapaxrepr'Iayroquir
rrorrrrBaIIr4oHHyro cloco6nocrb BBeBA Tpaneqrara, cocrallJrtler 60; cJIeAoBa-

reJILHo, Boa6yffi[arcqufi qenrp NGC 6618 AoJl]fie]r I,lMerb U x tB}, Mem4y

TeM r{3Becrubre ropflrrfle BBeBArit B ryr\{auuocrl,I 124] aawr B cyl\{}{e ro.rlblto

21 rnaB. Hpuncrroit o6cepraropurr, r. xxYI 321



(Drar'. 6, tDorotpa{lut qerrrpa'nruoIli

o6,nac'lr NGC 6618 B BI{syaJrr,Iltrx
ryuax (rnepxy) tt n urI{panpac-

nrrx (anlray)

IIa IIr'rxuren oHITMI{e B ueHTIle rrooyJU,I
Br{AHa flpHatr 3Be3[a,

IIEBI,IAITMAE HA BCPX}IENI CHIIiI(C

U = 90 (clr. Sur'. 1 n [251); ecru yqecrb,
qTO Car{a.rr rop.flqafl r{3 3Tr{x 3Be3A - 05 -
HaxoAr{Tc.E B cTopoHe oT ryNIaHHocrI,I (cM.

{nr. 5) rr rroaro}Iy JrI{IrI6 HexoroparrqacrL
ee l"-lranyueHrrfi r{Aer Ha rroul{Bal{uro NGC

6618, ro yHaBaHHoe pacxomlelll{e craHo-

Br{rcrr erqe 6olrburlrM. 3Tu paccy?fiAeHl{fl u

Heo6xoAr,lMocrlro [pr{BoAflT R BbIBoAy o
cyqecTBoBaHllr{ ItoMrlJrer{ca ropfql,Ix 3Be3A,

cBflSaHI{LIX C TyNIaHHOCTbIO, Ho 3aHpbITbIx

or Hac rer{Hoii lratepr,reir.

flalee, I,IBBecrHo [26], 'rro e 6orlrrrux
r{ no1\rrraKTHr,Ix TyTIaHHOCTfIX BO36y}fiAaI0

rqr{e 3BeSALI IIaX oAfl TC'I I} Hyrp Ir rylr a}I}IocrI'I }

a rlacTo r,rB rlerlTpaJlr,uofi o6,racrlr (clt., ua-
rrpr.{Mep, NGC 1976, NGC 6523, NGC 6514,

NGC 661.1, NGC 2Bl rr spyme). 3to o6c'ro-
gTeJIE,CTBO IIOBBOJIfleT IIpeAl0"tO}IiIITL' q'IC)

rreBIIAUNIbre l,opflqlle 3Be3AbI, cBfl3aIIIIbIe C

NGC 6618, ral(H{e HaxoArITcrI B qerrrpaJrlrloft
qacrr{ Tyr,IaHHocrIr. B ceflel,r c arr{l\{ oco6brl'1

r4Erepec rrpeAcraBJlfeT O6HapyEteHrrafl IIaIIln

lra cHr,Il\{Hax n uuspaxpacHllx Jryrlax 3Be3Aa

c 6onuur,rlr rIoKaBareJIeNI IIBera ({r'lr. 6) ,

Br,rAr[vrafi B HarrpatsJrelrl{r{ TerIHOfi l'r06yilr,r B

rrefloclleAcrBeHl-Iol,i 6nltaocrlr or ucrl,IHrol'o flApa ryNIaHHoCrlI (cru. rfur' 5).

Oqer1xa IIo KapTe IanouapcXolo arJlaca IIOBBOJIflST OlpeAeJIlITb {OtOrpa$u-
qecHyIO Beflualr{Hy SToii sBeBAbr ffipgx 16*, r To Bpe}If HaH m[Hopanp : 10m'

TanOii 6Orluroii [o(aBaTeJIb IIBeTa \'Io}I{eT I{l\'IeTb ilI{6o sBeBAa IIoSA]Iero CIIeK-

TpaJrbHor.o ItJracoa, ru6o curE,Ho rroHpacHeBrrra-fl paHrrflfl 3Be3Aa. Btopan

Bo3i\ro1r11rOc.r'1, IIpe4craltJIflerctl 6oree nepoflTHofi' !,efictwrtenbHO' IIOsAI-II{e

BBeBALM TeIvIIIbIO r1IO6y11bI .-- CpaBII?ITeiIbHO pe4ltlle O6T,SI(TLI, TaH rITO I'IX

cnyuarinaR rrpoeHr{lrfr rlaJroBepofrl'rra; B ro }I{e BpeIIfl recl{afl IpyII[a BIresA

(rlrla Tpauerprn) cuenrpaJrr,Horo nJracca ,-o5, rraxoAtllqaflctl B ,rApe TyNralI-

HocTr{ (t. e. na paccrorrr{r{lr -2 nnc r,r ocJra6JIeIIHaf IIa Au: l7*), AOJImHa

rrNIeTL Sotorpad)r,ruecltyrc lleJII{tII{I{y HaH pa} Trlpg =t !6* .- L7'" ' floator'ry

HpafiHe )KSJIaTeJILHo r[otOtr,rerpnuegltoe iICCJIgAOBaglte eToit SBSBAI{ C AJI?IE-

Uoabonycgr,rlr IrlIcTllyl,Iellrorl, a TaI(E(e C1reI(TpOcHO[]4qeCKOe I4CCJIeAoBaHI4e

Tr{IIa BBeBALL T[eraUr,nOe Cr1eItTpOCHOfll'lqeCHOe I{ IIOJIfpl{il[eTpl{qeCKOe I{C-

cJIeAoBa}II{eTafiI{xCI,IJII,HoltoHpacHeBItrIIxsBesA}IomeTAaTbIII{TepecHI,Ie
, cBeAer'rrrfl o cBoiicrsax [orJroilI,aroqeir ]\{arepurr B rJro6yJrax'

BlrparxaeM 6naroAapuocrr E. U. tr4ocrHo 3a r{sroroBJreHl'Ie prloyHltoR

r4 penpoAyxqufi.

,{ena6pr, 1900 r.
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AnAAtrMUfl }IAYH CCCP

I4 3BE CTITfr. TtPbIi[CfiOTI ACTP O OI4 3I4AIEC I{O }1 O B C EP B A1'O PI{?I
Torrr XXVI, 1961 r.

O TEMTIEPATYPE I}
MEIIUY SOIIAIII'I II I I rr

nEPEXOIHOft OBJIACT]r
H r MElnsBEsAHOrl CPEIIT;I

T,epufiepaP. II.

Paccuarpynarorcfi Tplr Borrpoca, fiacarcn{rrecfi orexrpoutroir re}rfleparypbl B rlepexoA-

rroft o6.iracr:u MerfiAy BolraMr,r I{ II u I-I I rr,Iertesegglloft cpegn,
tr4ccnegoraua BaBr{crrMocrb cpegrreft eueprr.rrr (6) t}oroanemtpoua, o6paaylou{erocfl fiplr

rrogrr3arlrrr{ MeEtBBeBAEoro BoAopoAa B [oJre r{BJryqen}Ifi ropauerl BBeBAr,I, or otrr]4qecxor"I

rO.rrqu (r). ,[rr OluoUepnoft aaga.ru trOJIyqeEO I{ pemeHo TOqIIoe ypaBHeH}le' AJI-B IIJIo-

cxoir BaAacI4 EafiAeIIo rpy6oe npu6nurtenre" floraaano, uro e1[(pent paccefiEllol-I Lc-Pa-

Arraqr4rl pear(o yMeurrrrraer pocr ! c t, upuveu orot aQ(perr oalerrL MaJJo 3aBrrcI'IT or reMtre-

parypbl paccerlnalolqefi cpegrrrAl{aIIasoI'Ie 2000-14 000'K, flprr t : 1,5 artaur'rrealuax,

a rrpr{ T x 70 - troAaBJrffroqaa uacm r}oror.ronuaaqnii nporlsBoAurcfl paccexunnltu L"-
nBarlTaMrr. Bce pacuerm BBr[oJrIreEI'I llJrrr AByx lro4cleir pa]lllilx alcsg -O7-O8 V tl
BO_81Y.

Oqenena o{ipexturuocrr, I4aJr)rlrerrl,Irr paaJrr{qHbrx 3arlper{efirlbrx rtlfifil'r s oxJla]fiAelrr{Ir

tremsaea4noft cpeABr. floxa3auo, .rro cy6utrrtrrMerpoBoe r.Iaflyr{eHlle uetlitpanr,unrx aroMoB

nr.rcJropoAa B sroM orrromeEtrI{ cpaBrrrrMo c ,rBJryreELIeM IIoIloB yrJrepoAa I4 r(peMIrIrfi (r aollax

II t u n nepexo4noft o6lacru II II - II I).
lfpuao4nrcn pe3yJrbrarbt orrpeAeJreHrrfi a,rexrpounoft TeIlIrIeparyplr Bo Br{errll'Ix crpyn-

ryprrbrx AeraJItIx - B EpItI{x o6oAfiax u ua tlpoure (/{pa[pll)) - 4utfrlyarloi'r ryMaHHocrt'

i'lCC OfZg. I-Ie o6napyrxelro Barvrerrroii pa3Hr{qbr Me}I{Ay T"oT tx o6paaoeantlli rt 6olee nrryr-

pcnuux sacrefi ryManEocr[.

ON THE T]]MPERATURII OF TFIE INTERVIEDIATE REGION BETWEEN

H II AND lI I ZONES OF THE INTERSTELLAR MEDIUM,byR. E.Gershberc.-
Three problems concerning the electron temperature in the intermediate region between

II II and II I zones of the interstellar meditrm are considered'

The relation betlveen bhe mean eliergy (e) of the photoelec[ron, oliginating in

the process of ionization of interstellar hydrogen in the radiation -field 
of a hot sbar,

and ihe optieal thickness (r) is studied. A precise equaLion is formed and solved for the

one dimensional problem and a rough approximation obtained for the plane problem'

It is showl that the effect of scattered L"-radiation sharply diminishes the increase

of E rvi6r r, this effecL dependsonly veryslightty on the temperature of tire scattering

medium in the interval 2b00'- L4OCO" K. Scattered L"-quanta are responsible for a

considerable fraction oI photoionizatiorr at "c :'1,5, and lor a dominating flaction ai
r x 10, A11 lhe computations are made for two models of early typeslarsOT-08 V

and BO - Bt V.
The effectivit of various lorbidclen lines emission in the cooling of the interstellar

medium is estimair:cl. It is shown thai submilhmeter emission of neutral oxygen atoms

is in this respecN oomparable to the emission of carbon and silicon ions (in lI I zcrnes

and in the intermediate I-I II -- H I region).
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Iicsulls ol l.lrc dcl,crmiLraLion oI clccLrorL tcrnpcl'aLuro ir ou[cr. sl,rucl,ural delails -
in brighl, rinis and ab tiro lront 0f lhe (draperiel - of the dilfuse nebula NGC 6523

arc givcn. No rroLiccal.rle diflerclcc is found bctwcerr Lhc 7'" of these forrnations and l,]ral
of lhe nr.ole innct ptrrts of lhc nol-rula 

,

](,ttuct,rr.rccrilrc ill)eltcTilB.ncillUr u pc3riut\l J)a3/loilcH,1lr MelFi3BC3AIroii ope4r,r

rra BoHr,r rroflri3onaEr{oro (lI Ii) lr nefirpaJlbHoro (l.I I) nogopoAa, BIIcAeIIIIbIe

n ac:L'por[nerrnv CrpeNI]'perloilI II], uaxo[nr IIIl4l]oHoe rlprrNlelleH]Ie Bo rluorr[x
Borrpocax {r,rrr.rur.t rI ltocNIoi'oHl{I,I }IeiiiBBeBA}roii cpeAbl. Iinarogapa rouy,
qTo ToJru-(ulJil l1epexoq11sii sfi.iracrrl rlc,;li/ty 3oHaNIr{ I1 II u H I cocrasxfler
Jrlrrrrb rrectroJrrrfio rl)or\er{roB lu,IaNlcrlla soHLI II II, ros6yiriAaeMoii ;ueeAoft
paHIICIO CIIeItTpaJILlIOl.o ItJIaCCa, IIpI'I lla00llOTpeHI{I'I MIIOIUX BOLIpOCOBT I{a-
caron{}rxcfi cBoiic'rB soH II l I n qeJtou - ],rx ]Iepbr sMr{cc}II{, MaccH }r cpeA-

Hei.i u,,rorr.Ioclrr{ rlorrrIBotsarrr{olo BeulecrnA, o6rqelo xapaltrepa pacltrI4peHrr.rl

arlrx I'opfirlnx 301{, lrx cBrr3rl c rroil6y?I{I(arcq}1[,I11 aBe3AaMI,I, .- pOJII]IO 3TOft

repexoguoi,i o6Jlacrr{ i\Io?Rr.Io ilpeHe6perrb. O4tiario, B rIocJIeAHee Rlle}If Bo3-

Irr,rnaroT uoupoctn, I\Jrf peIIIcHI{fr r{oTopbrx rreo6xoAlI}Io 3l{aHr{e cnoiicru uepe-
xo4uoii BonLr. (}oAa orHocurcfl [po6rcilIr\ o6pasouanutr rpltllx o6o4mor r'ra

rparrtrr{o cr}eTirr,rx r{ TeN,rrrbrx raJrar{Tr{qecru,r,{ TyrlralrHocrefi [2]; pacrreT rrrApo-

Ar,rHar,rurrecriux nr.tcHlrii: ua rpauntlc BoI{LI Ctpcntlpeua, Koropr,re, RI{AI{Mo, Mo-

ryT rrprrBecrr,r n o6paeoRaFrrllrc) rpaBlrTar{l'roHno yctolivr{Br'rx IrpoTosBeBA [3];
pacrrer uortl L"-r.uJryqclrrrfl n orrT[lqecfir{ ToJIcrLrx ryMaIILIocrtIx.

Teoperlr-iecxoe rrpeABrrrqrrcJreHr{e r[lrer'ruecHlrx ycJIoBrrii, cyqecrByroqrrx
B rre pexoArror:i BoHe II II-H l,-- ouenr, cJlolriHarr saAaqa. ,{eficturaterbl{o, Ao
cr{x rrop He yAi\eTc.s AocTaTorrEo }iaAeifiHo paccqr{TaTl paBHoBecIIbIe ycJIoBIItI

Aa?lie AJrrr o6r,rqnr,rx aou I{ I [1r], r,qe rroJre lraJry{entrfl tr crerreHb r{oHI{BaIII{}t

uan6o,nee o6lr",rr,ur,tx aJrer\{errroB oDpeAeirtrerct{ cpaBrrrlTeJrir{o rrpocro; B rrepe-
xo4rroii ir{e Bofle r{errpepr,rBHo r{BNrer{flercfl rrolre uBryqar.rrfl, trounBal{rroHlroe

cocroflrlr.re oJreMor{ToB rr, cJreAoBareJrbtro, TeMleparypa cpeAbr. [tpone roro,
Molr{rro [o/{oBpenarb, arro Sr.rsn.recnoe cocroflrrr{e Beu{ecrBa B [epexoAuoii BoHe

onpeAeJrrrercfr rr4l{poAr.rr{ail{nrrecHr,rMr{ IIpoqeccaMr,r IIe B NreHr,ruefi Mepe, qe]\I

llal(tlaTrrBrrrJNllI, B To Bpeiurr narr rJ ApyrI{x o6,nacrsx rI{ApoAr{IraMr'rqecnr,Ie

a{rlexrr,r rpeue6pe}r{ur:ro NraJrr,r [5]. floarouy paccqr.rrarb {uarrqecxr,re ycJlo-
Irr.lfr r) flepexo4noii BoHe Nrox{rro, crl)oro roBol)fl, JIrIItrb coB}IecrHI{M pelreHr,reM:

ypannenr.ri,i IIepeHoca [BryrreHufl ]r pasrrr,rx qacToTax, r'uApoArrlraMuqecltux
ypailnenrrii, ypannennii Dueprer[qecHoro 6a;rauca tr prourraaI{I{oHI{oro paIrHo-

Becrrrr ilJrrr pasJtltqHrJX ltoi\rrrorlerrToB cpei{r,I. ouenu4uo, TaHa.g crrcTeMa ypaB-
ner-rr.ri,i oqerrb lpoi\Io34r{a tr pefirer{rle ee coflplxteuo co BHaqrITeJrb}ILIM},I rlare-
NIAT}IIIECITIIilII,I TPYAIIOCTflITU. EOTEE CYTqECTBEITHI,T, OAI1AHO, IIP]4I.IqIIII{AJIbI{I,IE
TpyAHOCrrr: He ITSBeCTHLT CeqeHrrrr AJrrr }lrrorlrx eJrellerlTapHr,Ix [poqeccoB u
aToNrHbro noIrcTaHTbr, rr0 BtroJrHe ,roerr xapaHTep B3i\rrMoAeiicrsr4-n rroHr{3ar{rroH-

rrolo rI yAapHoro Sporrror, coceprxeHlro Hlrqero IIe r{BBecrHo o BoBMo}nHocrrrt

o6paaoranurr B rrepexo4rloil o6nacru rda aroMol r{ r{orroB 6onee c"nolnnr,rx

TeJI 
-rroJreHyJI, 

oI}060l\Hbrx IlaAr,rnaJroB, (Haleler{)) }tpacoBcr{oro I{ T. tr., noTopHe
LroI'yr cyrqecrBeHHr,ru o6paaou lraNreHllrr, repr{oAr{rraMnqocnue cBoficrrra cpeArrr.

Iloarorry B r{acrorrxr,eo DpeMrr reoperlrrrecrtuii paouot tpr.ranuecmux yc,ronuii
B nepexollrroi,i o6.rtactil FI II-I'I I u no;nnoi,i uepe rreBoaMolnerr.
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B nacro.au{eii pa6ore pacc}IarprlBaerc.rr HecnoJrr,Ho orAeJrbHr,rx BolpocoB,
Hacaroqrrxca TeMneparypHoro pex{r{Ma B rrepexoArroft o6.nacru: BaBr4cr{Mocrr)

cpe4ueir ar{eprr4r{ {oroanentpoHa, uo.rrBJlflroqerocfl rrprr }rour{Bar{rrr4 BoAopoAa,
or orrrrrrlecHoft torrqu ryMagrrocrrl n L"; a$$er{Tr{BHoct, paaJrr{arHr,rx ofirrr-
secHr.rx rrepexoAoB B oxJra]r(AeHur.r rvre]nBBeaguoit cpeAr,r r{ oxJra}r{Aarou1ufr

eftSeHr cy6lruruutr.terpoBoro I{B:rryqeHur uefi:rpanr,ur,rx aToMoB nr{cJropoAai

cpaBHeur{e eJrenrpouHoft remueparypbr raaa Ha rpaHr,rqe n n 6oree DHyrpeH-

Hr4x r{acrflx gu{Syanoft ryMaHlrocrrr NGC 6523.

' S 1. Ilole Z"-nauyueurrfl rr cpeArrflrr arreprr,rrr a.Trer(TpoHa,

rrorrBJr.src[trerocfl rrplr (roror,rour,raaqrrrr r]oAopoga,

nan dryuxqlu,r olrr,rqecnofi ro.rrulr,r cpeAbr

tr4aeecrue, arro ts 3onax H lI ueqecrBo r4lreer AoBoJlLHo Br,rcoxyro reMfie-
parypy 6raro4apa r{oHr.rBaqlrr{ BoAopoAa uBryqeHueM roa6yrxgarouleii aneagu:

{oroaneHrponr,r, o6paayrorquecrr [prr r{or{r4ealIur{, yHocflT rpanr[qecnr{ Bcro

raa6urrounyrc ar{eprr4rro Huanra h (p - vo) (vo - qacrora rpeAeJla cepran JIaft-
uana) lr, o6uenunascr, euepruefi c ApyrIrMr.I qacrllqaMr{, o6ecne.Iunalor aJrex-

lpoHHylo reMrleparypy BelqecrBa T": l0 000" K. B saBl{cuMocrl{ or otrrr{-
qecxoit roJrnlr{ cpeAbr AJIrr troHuayrorqero rraJryqerrlrfl (r"") nor.lorqeHr{e 6y4er
r{ocr{rb paanuunr,rit xapa(rep.

,[eficrnurerr,Ho, ecnu t"" ] 1, ro nce LroHI,ISyIotqee ]l3Jlyale]Irre SBeBAbr

uornorqae:rcfi rr cpeAnrr.fl oneprr4x Sotoa,;renrpol{a upocro paBl{a cpe4nefi
us6brroqnoft aHeprr{[ r4oH]43yrorqero RBaIrra

.dv
-- vo) 

-
6.>r: lt (1)

rAe F, - rroron uounaylouefi pagr,raqr,iu. Eolr.r )fie x;" ( t,
BaBr,rcrrMocrr, noa{{uqueHTa rlol'JlouIerrr{Fl or qacrol'Ll I,I

@

lrt,
J v'

[",+ '

(2)l
d\)
vi

10 ctialrr,lBael'cfl

P,irv (\, - rr) if
a-.<<t : h

Cor.nacRo reoprrlf Ctpolrrpena [i ], R ocHollHor{ o6r,eue soIIbI H II
rlorr143aqr{fl BerrlecrBa rrpaftr}rqecftr{ rroJrHafl. lloatony rMo}r{Ho oE(I{Aar},,
rrTo uBlyTreHue Irporfl?fieHublx o6lactefi II II coorRercrByer ltaJlyqe-
Hrrro otrTrzrqecHr{ ToHHr{x cpeA. I'an nax fu, :o tr'.r, to E"a1.( E,r, , 14' ItaK

rronaabrBaror pacqerbl, paaruqr,re aro [oBoJILHo BIIaqI{rcJrr,Hoe. Cucqua,nruoe
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lrccJregoBalll{e alleprerllqecxoro 6a.nauca Cno6o4nr,rx sJIeHrpoHoB r: au{rfya-
Hbrx TyMaEHocrfix [6] noxaaa.ro, rITo AeftcrBureilbHo E : E"<1.

13 uepexoguoft o6racru e uarraennercfl rro ItByM npl,rsl,Ir{aM. Vnetreqenlte

't1" IIpI{BOII{T It TOMy, aITO UOHuByIOII]ee IISJIyqeHI4e OT SR0BAbI CTa]tOIIIITC.FI

.6Onee (r0llfltlt4t\{), TaH ItaH BLICO}{OqaCTOTHbIe LIOHIIIIyTIIILIe ItBa}ITLI UIIOI{I4-

r(aror Ao Sonrmux orrrrrrrecltrax tlly6uH, arer\{ }Ilrafioqacror}Ible; DTo rIoBbIuIa-
,eT E, n r| rrr{CTO BoAopOA}Iofi TyMaHHoCTI{ I(OJI}IIHO 6r,rno 6rr npunecrlr X

rroRr,rrtreur{ro gJIeI{TpoHIIOft reuneparypll Belllectna [7]. Ho yneluueHue 'flc

npr4BoAr,rr oAHoBpeMcHHo I{ It BOSpaCTaI.IUro p0JII{ pacceflHHoro uSJIyqeHI4g.

liax 6yger nor(aaaHo Htrrx(e, qacrorr,r pacceflHHLlx Ls-nB&HroB oqellb 6nraartu

K !0, Tar( qro paccerrHrloe Lc-I{sJIyqe}II4e 'nOHLIX{aer d. B HaI{yIo cropoHy

I{BMeHfleTCfl e C pOCTOU flc trOA AefiCTBueM O6eI4X aTI,IX npIlrII,I}I, [oKa3bIBa-

.er pacqeT rroJlfl Lc-LI3JryrIeHI4fl .

flone L"-raeilyqeHra.fl B rrepexoA]roft o6.racrn cr{JIaAr,IBaerc.rl r{3 rIp.trMoro

uBJrycegfi.fl BBeBArI, ocJla6JreHrroro ceJIeHTr,rBHbIM rrorJrolqeHlreM r.r 6.xaro4apr

AI{.[ loqrlrr,

FXPE" : lV F*us--u

ra ua 4uSSyBr{OIo LIBJIyqeHLIfl, BOBHI{HaIorqeIO [pII penoru6una4lIflx Ha IIep-

nr,rr,l yponenr,. Sgecr cytqecrBeHrra Her(orepeHrHocrb pacceflrrufl: npr{ per{oM-

'6uuaqngX Ha llepltslii ypoBellr [BJIyqaIoTcrI KBaIITLI, CtrefiTpaJIDIloe pacnpe-

AeJrelrr4e HoTopbrx oIIpeAeJrfleTC.fl ncnilIoqIrTeJIbIIo aJrer{TpoIrHoft reulrepaty-
poft (2r) cpeALr rr rllrnax IIe cBtraauo co crrexrpaJlbHbrM cocraBoM npflMoro

r4or.rr{Byroqero riaJry{euran. 3'ro cR.EBaHo c TeM, sTo ceareH[e peHoM6r{HaIIrrIt

SJISI(TpOI{a C IpOTOIIOM Ha HeCKoJIbIto [optIAI(OB MeHE,III0 CeqeHl{fl trpocrolo
cToJrRHOBerrr{rI aJlefiTpoHa C IIpOTOHaMII II ApyrI4MI{ rIacTI{I{aMII, TaH IITO

tlorooneHtpolr Ao penorr6r.{Harry{fi ycneBaer Mlroro paa o6r{eHflTlca elreprrrei,i

C AIACTI,IqAMII CPEAI,I ],I PEI{OM6I4IIIIPYET HAK O66I-IHLIjI TEIIJIOBOiT ANETT:TPCITT.

Sgeprerr.ruecxr{fi clenTp ranoro peKoM6[HaIIr{oHIroro KoHTTII{y)rN{a l{N{ecr BI,IA

(3)

h (v-vo)

FpeHoMo cly _ e@-d.y,

rr ero flportriiteH]IocTb oT v0 B cropoHy 6onr,urux qacroT

BoBarb r{IlTepDaJIoM Av, na HoropoM FpefioMo rlaAaer B

(4)

MOlr{HO OXapal{TepII-

e paB:

Av
t; : 6,4. t 0-8',1' 

".

Ilpr,rne4euuoe coorlro111egrle [ogaBblBaer, rlro Aa]r{e 1;pt\ T e: t0 000' K
Av, r4e cocpeAororreua 65rruarr qacrb penoM6r{Hallr{o}Iuoro L"-r.ralyuenltfl,
cocTaB.rIfleT Jrr{rnb coTbre AoJIr.l \r0. B rIp.fIMoM }I{e r{SJryrIeIrI{rI oT pallHr{x

BBeBA r{Meercrr Aocrarorrno L.-nnanron c v ) Zvo (o6 EToM cBI{AereJIb-

crByer AoBoJrr;Ho or4Jrblroe cBeqelrr{e B ryMaHrrocrtlx FIe T vt tO III]).
floeroruy Molr{Ho cqr{Tarb pacce.rr}rHoe L"-r.ranyuenlte MoIroxpoIlIarr{rrecRr,INI,

CocpeAoTorIeHHI{M B Toft llacrote v, noa{{Ilql4euT IIoIJIou{eHIIa ll (v) AJI;I HoTo-

J,: I

(5)



poft paBeH cpeAr{eMy Hoe{SrqueHry rrorJlolqe}rn.rr AJr.fr ncero pexo}I6ranaqnon-

noro cnexrpa ft: rr
) /r" Ffe"on,odv 

) v- 31"Per{oY0 dv

E: uo : /,,- 'ooo 'oo , (6)
( F'ft"o*odv [ 7n.*o*u7,J J-V
Vo '/o

_ / I. \-'l",:{;) vo. 0)\tr0/

B ra6n. I uplrnegeur,r BHaqeHr.rfl ilko, v/v, 4.rx paaJln{Hbrx DJrenrpolrHbrx

TeMreparyp cpeAbr.
Ta6arqa t

'r' (oK)
e

Eixo

,/ro
6

1013 x > C,
i:l "

I
r

2ooo i *ooo

0,96

t ,01

t2

0 ,29
0,09

0,93

1,02

7,7

0, 33

0,10

0,90

1 ,03

5,8

0 ,35
0,11

0 ,87

1,01t

4,7

0,37
0,t2

0,85

1 ,05

4,0

0,39
0,12

0,83

1 ,06

Jr..)

0 ,40
0,13

0 ,81

1,07

3,1

0,1,1

0, 13

Bnaro4apa MaJroli rorrrrlrrHe uepexo4uori o6racr[ H II-H I uo cparue-
HI{rc c ee paAr{ycoM AocraroqHo paccMorperb rrJrocnrft c.ryuaft BaAaqlr o ne-
penoce L"-rnauroo. Ipanuunoe ycJroBr{e tr," 0 uomso oruecrr{ It rroBepx-
I{ocrr{, yga.reuuor,i or Boa6ylrAaroqeir BBeBAr,r na 0,90-0,95 n (R - paArryc
BoHI;r H iI) (cu. [5], prc. 19). IIo {uarauecxouy cMbrcJry uepexopuoft o6nacru
oHa coBeprleHrro HerrpoBparrrra AJr.a Bcex qacror L"(tr" - oo).

Paccuorpnr,r cflepBa oAHoMepuyro BaAaary pacce.EHu.s rerepoxpoNrHoro
I{Bilyqeuufl n nony6ecnonequofi cpeAe. Hax nssecrHo [B], ecJrr{ Ha rpaur.rqy
nony6ecnoueqsofi paccer,rBarorqeft cpegrr rraAaer MoHoxpoNrarrsecKoe r{BJry-
qelIrre c rrIrreECI4BHocrbIo /0, to 3Ta cpeAa gu{{yano orpair{aer rracrh r{BJry-
qeHrrfl o6paruo:

/$ttraut : rI o. (B)

Hoa{{uqlreur orpa}rteHufl r ec'rb {ynxqnx BeporrrHocrr,r (Bbrir{r,rBaHrrflD riBau-
Ta IIpII eJre[,reHTapHoM aHTe pacce.frHrr.s:

,:J-:'/*. (e)t+vt-x
B narueu cJryqae ara Bepoaruocrb paBua ornoilreurrro arr4crra pexoilr6uuaqufi
ua nuxunri ypoBelrb K qr,rcry pexorv6lruaquir sa Bce ypoBHrr:

^ cr(T")
'!--6.-.

\l c, (7'")

i:t
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I(oa{{nquenrr,r pexou6r.rHarlrrrr Cr. (1'") 6r,tlrr nbr.rlrcJreHbr no {opuyne Cut.nn6
[9]; grs , < 20 rayrrroBcnuii tuuomnrenb BbrarlacJrflilcfl corJracHo [10], unrr
i >r- 2L rIoJIolHeHo 8i : L, r{ cy}rMr.rpoBaHr{e erlrx xoa{{r{qrreHToB Bar[eneuo.

rrHrerpprpoBarrrreM. B ra6n. I upuaegeru,r Bbrqr.rcreHr"ra jro, l, u r. (I{egaauo.
i:0

6r,rflra srruoJlueHr,r pacqerbr penoru6lrnaqr{oHrrol.o r.raflyrrenr.rfl BoAopoAa c yse-
rotvl aar,JMyraJrbuoro pacutrerrJreur{n yponueri tlt-13]. Srlr pacuerr,r [or(aaaJrr,r,
aITO aBuMyTaJIblIoe pacqenJleHr,re npaHTl4qecHr{ He cHaSbrBaeTcfl Ha BeIr,rqr.rHe.

1,. Haupuuep, corrracHo [13], gnn T": 10 000.K +- :0,407, B ro BpeM.tr

Z"
i:1

naH 6ea yrrera aBr{nryraJlbHoro pacqerrJleHufl Ta }r(e Berr4quHa paBga 0,4L8-
DTo paar[ql4e cxaaaJlocr, 6rr Jrrrrrrb B Tperl]ervl auaxe r.)

Vur'rtrtnag, rrro cpe/la rrMeer 6ecnore.rno 6onnuyro onrl4rreoxyro roJlrr{y
AJrrr Bcex L"-uacror, MolriHo Harrrrcarb ypaBrreHr{e rnua (B) Ara narn4or,i ua-
crorbr, c rofi .nurur, paaulrqei.i, rrro Bce Ar{{yauo orpa}neHHbre fiBaHrbr lrMeror
oAr.rHaHoByro qacToTy:

Ff;rnaHr : .n 
5

rAe llllrerprlpotralrlle rro v irporlBr]o/Ilrrcfl 1ro BceMy y;rr,rpaSr.roneroBorlry r,raity-
qeHIIIO SBCBALI C \, > v0. O.resflAHo, tITo u tro6oii T0rrr(e tsHyTpr,r UepeXO4gOi,i
Borrff, ri{e t Horreq}ro, rrpor,rcxo4r{T gu${yauoe orp.ririeHrre naJryrreHnrr ot 6ec-
r(or{errHo rorc:roii paccerrnarou{ei,i cpe4tr; rroDroN{y cc.rir{ rroA .Flail rronunrtrrr,
IIe roJrrrrio L"-nalyueutro, trprrxoArrqee or 3rlesArrr, Ho r.r 71lr{sy3Hoe usJryrre-
HIre oT cJIoeB o llensrueii oltn.rccltoi,i lo,trn1eii, To NrolrrHo otrycTr,rrl; BrraqoH
IIyJrb 0 y l'o'rrra)ti ' rr paccilrarpr{uat b (11) nan i{enoropoe ypaBrrcrrr{e Arrs ll (t) . T an
Italt I,IIJ IIN{eer{ AeJro c r.eTelloxpor,rrrr{Nr r,rilJlyrretrlrel{, To u oquoii lt rofi lie Toqne
rlllocrpalrcrlJa lla3l{brtl qacrorar{ coorRercrr}yer paBHafl onlrr,rarecr{afl rry6nua;
n lanr,neirrreNr rrcpea t 6y4eu o6oefla.rar,r, r (vo), uepcl ? - T (;) r{ r{epe3
t,-r (v) . Paeo6r,enr rroron paocer{r{rror.o r.laJrvrtt}nrfl Ha ABa:

F @) :1r, (i) + F,(i), (12)

1. (;) lraupaBJreu r cropoHy yBeJrr{qeurrfl ourr,rqecxofi roJrrqrr, F, (i) - s
o6parnyro cropolry. flycrr, ,p (i) - Syuxqua r4gorporrHoro ucrorruuna pac-
ceanuor,i pa4r{aqrrr{, TaKa.s, qro

Fin,\ry.
v (11t

(13),

(r4j,

F, (i)

Fr(i)

)

I

I
I

I

)

1:I
0

@
(:

-) ;

rp (t) et-i dt ,

q Q) e;-tdt .

B uoarrx o6oaua.reunax (tt) Banr4cr,rBaercfl rar{:

fl, (0) : (r'9 : w t'i),
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.a lra Hexoropoft uy6nne r

F, (i) :, {r, 1rl + , \r3r-', 
4#} .

'C lpvrofi cropoHr,r, r{Meercfl To)fiAecrBo

;
?

F, (0) : \V (t) e-taL I e-" F2 (r).

Itou6raHupya (13), (14), (15) , ,16r, troryrlaeM ypaBlrelll4e IIIrI g:

;
i v (t) fe-' * ret-z71 dt : rt\ rl ft -,--"-"" 1?-'

(r ri)

(1;l)

(17)

(te)

0v

'Crporo roBopr, I{poMe g, n (17) BxoAflr elrle ABe rrerraBecruble {ynxquu
r(i) u v 1i); oguaxo, nar( rIoRaBLIBaer ra6t. 1, B urr{poxoM IllrrepBarre reM*

rreparyp or 2000 lo 14000'K, xoropr,lit, HaI{ Mo}fino trpeAnoJrararb, oxBa-

rbruaer BHaqI,IreJIbHyIo qac.rb nepexoquofi o6nacrra H II - H I, BeJII{qI'rHa r
MeIItIeTCfl RceI'O JIIlItrb B IIoJIrOpa paBa; IIOATOMy MoIfiHO IIOJI0?I(I{rL r:COnSt,.

'lleu 6onee Mo)r(Iro npene6peur cra6ofi BaBrrclrMocr"ro , 1?1. 1'orga (17) ectr
..r{}rT0rpaJr[,Hoe ypaBHeHrIe orlloclrreJrbHo Q:

a(;)- #[ cpQ)et-;dt:#\Fle-',1t + o,)#, (tB)

dru r[\3 Y

da \vi
tpolilrc

(q'(n) -r fi.w(O: #,trt,-"'(1 -cti) +,1+ 
v

[,r 
to) : ,, _-,- 1r,3 

(r -t- o,)T ,

..tr{ TOrrEOe pertreHlle ero I4MeeT BrlA

q(n) :;\F\#;f,,- d"u)c-.u-#,-l#'] ?. (20)

1+r-d' L

llcro,rlaya (20) u (13), oupeperrfleM rlorox paccetlHuoro usryqeHutl

E(r) :F,(i) * F2ti):#,5ln,3++i,-', -,-;.;l li -v 1;l -r"'

+#5"e#;tffi e-av-,,-:;'7? Qt)
L|_r-*v

* Ilpznegenntrt cuoco6 pementrfl ypaBIIeHI{tI (18) ynaaau aBropy IJ. 14. I{nasonutlr.
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r/I aareM o6rquft rlorolt rroHl{Bylorqeta pap,uaquu

F,(r): F?,s-'ur ,{5 FX[y:-t6a#E P-:v-,-iil]
; Ir-r-c''

'Orcro1a, corJIaGHo (2), uonyuaelt

\rl [r-',1r"#-F 
F 11e-''' -"_-nt)r?] #,q.,\

i it; : hno ' \23)

) rl I,-"r, t I (Tr-" - r*"'l i )ivl

d.tt

1,,

/,), \

rAe ItrIfl y[o6ctea Barll{c}I BBeAeHLI o6oaua'renl4fi:

{ -l- o..

P (v, .) : ,' ;j"
o
L

T (v, r) : G+d;(I+4 .

'(Orueruu, qro [pu e : ,'u yft, *7"- ,-a71 : ,e-& , 11tr rITo rlolu4r{Tel-paJlb-

I{Oe BLIpaHteHI4e rlI4HaHUX OCO6ennOCreir ne co4eprHnr.)

Br,r.rficrenfla e (t) Br,rrroJrrrer{br AJr.rr rlerlrpex paBJlr{qHr,rx 7n paccel{Balo-

u1eft cpe4rr II AJLfi AByX paBJII{qHLIx MoAeneit ropaulrx sBeBA' paccquraHgblx

s ll4l; oAHa Molelr,, o6osuaueuuafl B [14] nax I, cootnercrByer ctrel{rpaJll-

rrolry Hrraccy B0-Bt V, 4pyraa - III no [14] - crexrparlbHoMy Itrlaccy
,Q7-OB V. Peay.nr,tarll Bblall,Icilenllfi uplrneAeIII,I Ha {Iar. 1 II IIoBBoJIfIor cAe-

JIaTb CJle/{ymtque BLIBOAbI: BO-IIepBLIX, paCCeflHHOe UBIyTIeHI'Ie peBHo yrIeEL-

ruaer pocr E c t, no E (t) ocraercrr Bce-raltu Bo3pacralolqefi {ynnquefi; ao-

Bropbrx, BaBr{cr{}rocru r (t) u v (t) geftctnratenbuo oqeuL MaJIo cr{aBllBalorcrr

na o (t).
Ilepexog or oAgoMepnofi aa4aur,r n nnocnoft cBtIsaI{ c 6oasrnuun rpyAllo-

crflMr.r. Itax rnsnecruo, ant6e4o noly6ecHonequoii orpalnalorqeft cpe4u aa-

BwcttT or yrJIa [aAeH]IrI (arc cos () oCneqaroq,elo I4BJIyIIeHI,I;I; raH I(aH tIpfIMoe

I{BJIyqeHue oT SBeSAbr r4MeeT IIOCTOTIEIIOe EarlpaBJler{rre, a pacce.slllloe I{BJIy-

IIEHIIE PACNPOCTPAH'IETC'I IIO BCEM HAIIPABJIEHI{'IM, TO HEBOS]IIO}I{HO AJI'I IIJIOC-

rort BaAarrr4 BatrI{caTb Torrgoe ypaBEeHI{e, alraJlorl{rrHoe ypaBueuuro (15).

IerepoxpoltHocrb rlrBJryqeur{fr r{e rloBBoJr.Eer BocrloJrr,BoBatrcn o6r,l'rnlturt

Sopruyraura orpall{eulrfi trJrocnrrx cJIoeB [8], ral( HaH B]ryrpl{ cpeAbr ty

EeoAHoarraquaa Syunrlrrfl rorrfiIr. Arr6e4o cpe4br A (e, X) rar( )Ke clra6o aa-

Br{ctrT or I (r. e. or T"), Har( r{ xoa{{uquenr orpa}r{etr.mfl. r; [oaroMy Bce

ganrrrefiurue pacqerrr BbrrroJrneHl,I gnn T 
" 

: 10 000'K rd coorReTcrnyrcrqeft
BeJrr.rquHr,r 1,. B erorrr cryqae Beilrlrrr4rra a;rr,6ego ,4 (() ruenaercfl B rlpe-

Aeirax ot 0,09 (uopua;nr,noe raAellrre, ( : t) go 0,22 (E : 0). Br,rsflcilrB
E (t) B trpeAfloJloll{eur{r.r uocto.sncrna ,4 r{ paBeHcrBa aroft BeJrr'{rrl{H},r

gKCTpeMaJrr,HbrM 3uaqerlrt.flM A (e), MOII{HO 6r,r.rrO 6r,I rIOJrylIr{TL rpaHl'rqbr'

B Roropblx ganflrorreuo roalHoe BHaqeHI,Ie E (t). Oanaxo I'INleercfl eu{e oAHa

)J I



rpyAuocrb MareMar[qecxoro xapaxrepa. Ilycrs tf - Synxqr{fl llaorporrHol'o'
rrcroqr{uxa pacceanuoft paAr,raulru. Tor4a

E 1t1, ao
17

,,-oJ_lr:/_

(Dur. l. Sawrcurvrocrr, [(t) AJrrr o4nonrepuoi.i
BaAarrrr (rurpr.rxorar Jrr{rrrr.fi - 6es yvera pac-

ceEnrroro us;ryucnux)

7

F, (i) : i 
.t, t,) ,,, (7 - t) dt,

0:

(24),

rr ar{aJror ypaBuerrr{fl (15) noa-
BOJr.rreT SallrrcaTb ypaBrreHr{e}.

orpeAer.sroqee {ynxqurc rp:
@

i .t, lrl Eiz (t - i) dt :
;_

.a: A l( rp 1r;B;, 1r - qat 1^- r J ' ' '

+ntrle-',4]. eb)

It colr{alreur{ro , Ailfl rrJrocxoro.
clycaf He yAaeTcfl BatrrrcaTl'.

rolr{AecrBo rr{rra (16), noropoe.
rroBBoJIr,rJIo 6rr cyulecrBenuo y[-
pocrr{rr, (25) *, r{ aro uocJre4Hee.

pertrrrrr, rre yAaerc.fi. Octae:rcs
BocfloJIbBoBarb0fl rpy6rru rtpra-

6nuxerureu BaAaqrl o paccerrrrllll.
B TTJIOCT{OM CJIOe, B I{OTOpONI OII-
TI4IIECHAfl TOJITqA IIJIOCHOTO CJIO.E

cqr{Taerc.fl ornra.ruoii or oflTltsec-
Hof,r rorulu coorBercrByrouleii o4-
uorrepnorl cpeAbr Jrr{rrr6 rra Heno-
roprrft cpegnr.ul xoclrnyc yrJra pac-
cesuus I t5 ]. Srouy npu6rurxeulrro
coorBercrByer {opuy.rra (23), e
notopoli _r Balreuerro Ha .4,
BMecro r rroAcraBJreno i' :

.)_: ('T: z T rr cooTBeTcTBeHHO

F, (i) :[*,, u,, (t - i) dt,

t,
./ /'l^^ ^^- t

/0B

BMecTo o, - o, : E o., : 1o".
Ha Sur. 2 uplrnegenrr Hprlnrre i (t) AJrfl ognouepuor,i BaAarrr{ (r : 0,L2)
lr p\ilfr. rlpr4rrnroro upn6rrameura.a [nocxort BaAaqfl. Hplrnar rorruoro pemeur{rr

* 3ro cssaaso o'reu, uro Ei2 (" * il lreJrr,B.fl lrpocro BBrpasr{rb uepea Oiz @) u Eiz(y)
B orJrl{ql{e ot o6rrsuoft arctronenTbr. 

oooooa

,L w-at u-
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rrllocfioft SaAaqr.r [pr.r MaJrr,rx T, [o-Br4Ar{MoMy, 6[uar(a r( Rpr{Boit -4 : 0,09,
a c pocroM t uplr6lraxaercrr fi xpranoii A:0,22.

3ua.Ienr,re gr$$ysnoro L"-r,rsnyueuun B rdorrrdaartruu cpeAbr xapaHre-

,plrayerc.fl: Berr.rrrunoft K (t) :

K(r):
) rlg (r,-" -,-"')E '

t r91.-"r, + B (T, "-r-") u +
(26)

.rtrCfio trouuaaqlrrii nog geiicrnr,relr paccer{siroro L.-rs;ryuerurn
o6tqee .ttacno noui.raaquft ua lauuoi ontuqecxoli r.ry6ure -

Ha $nr. 3 4aun rpa$uxn
,K (r), BbrrrtrcJrenrroir gnn rex
lxe Bapr.raHToB? AJrfl noropl;rx
ua $ur. 2 4anr,r rpa$uxn E (r).
{Dnr. 3 [or(aBr,IBaer, qro trplr pac-
rreTe r{oHrrBal{IroHtrot o paBHoBe-

cvt\ Bex{ecTBa n uepexognofi
o6.nacrra H II-HI couepmeuno
ueo6xogr.rlro yu[TbrBarr; r{oHlr-
'3aqr4io pacce.frr{Hr;rM uslrytlsHlr-
,ervr, rar( Rafi y?r{e ua rny6une
r = 7,5 pacceauuoe L.-nanyue-
Hr{e o6ycnor:rr,rnaer rrpr{MepHo
loJroBrrlry $ororaonlrsaqr,ul, a
rpu r :70K =0,7-0,8. (Ao,
K (r) crpaBeAirrrBo rralreqaHrle,
,cAeJIaHIIOe OTIIOCLITeJIT;nO to.tttolt
npunorl e (r) n urocnort aa4aue:
rlpr{ 6om,urux r oua upu6nlr-
)Haerc.E rr Hpl,rnoii ,1 : 0,22).

$ 2. 3{r(rexrr.rrHocrb p&BJrr{eHrrrX
orrTr.rqecnrrx [epexotroB B

,oxJrarfiEerrr,rrr rlrelraBeBAnoi.i cpe.4r,r
rr oxrra?ngaroqnrt a${exr cy6-

MI,I.rI.[IIMeT'I)OBOIO ilSJIVTIeHIITI
rrefirpa.urnr,rx arouoB ntrcJropola

tr4anecrno, uro oxJralnAerrrre
ue;,Kanea4noft cpeAhr rrpoucx0-
.Ar{r rlraBnr,rlr o6paaolr 6raro4a-
prr I13flyqeHuro c ]Ir{Bnr{x Mera_
.cta6u.nr,nsrx ypoaueft aroMoB
1I r{oEoB: l'retacta6rznrulre cocrotrrlldfi noa6ymgarorca [pr{ croJIItHoBel{rrl4
uacTtrq, lI r,rSJryqeurre 3a[perqeHur,rx rr.rnuft [pr,rBoArrr n rrorepe rennonor,-r
aHeprrll{ Berl{ecrBa. Harxgrrft copr aroMoB r{ r4oEoB c HrrBKtLMr{ rr.reracra6unr,-
HLrMI'I ypoBIrtIMI'LsBJrrIerc.rI clloero poAa oxJrarfiAarotrIr{M areHToM, r{ orHoclt-
'TeJIbHatr poJrr, Halr(Aoro Tar{oro arel{Ta o[peAeJrfieTorl nortrsecTBoM aHeprrrr{,
roropoe r{3Jryqaer aror (sJreMerrrD B eArrElrqe o6tenaa 3a eAr{Hr.rqy Bper{eE1r.

ooo
iJ;1

E G), ,a
B

- 
0? - 08 v

- 
80-81 y

(-rur. 2, Cpaauerlro BaBrrcrnMocrrrilry urrr ror-
iroro perrreur.rrr oArloMeprroit aa4aulr u rpv6oro

upr'r6"nuxterrr.rx IrJiocnor"I BaAaqIr

K(t)
q8

0 2 /] 6 B /07
(Dur. 3. Pors 4r.rlpfpyauoro .L"-r.rsnyuelnR

B l4orrr4SarIrIr{ cpeAr,I

)n-o,zz
n, 0,lz

I o=n*

- 
0?-08Y

- 
80-Bt Y

r - 0,12



B pa6ore [16] suepnbre 6unra paooMorpeHr,r nan6onee o6unr'nrre B ]Ieifi3Be3A-

HoMIIpocTpaHcTBeaToMbII{I{oHt,II[trepeql4cJleHl,ITetrepexoAbI'ItoTopbleMoryT
6rrTb cyu{ecrBeHHLI AJI.TI oxJlaffiAelrflg cpeAbl' Ognaxo uu s aroii pa6ote' nra

s 6onee rrosAlrr{x pacqerax lr o6eopax [17, 18,41 ue uprufTa BO BI{I{NIaHI'Ie'

pons cy6uuJlJllrtvlerpoBoro uanyrleuus O I fiaK oxJrax(Aalou'ero arerrra n o6na-

crsx FI I. OxnamAer{r{eM na O I upeue6peraJlr,'1' r{cxoAr, tro-BlIAr{MoMv' I{3'

roro o6u1,ero troJroineHr{fi? qTo noa6yXrgeuue I{oIIOB SJIeHTpOHHLIM yAapON{ IIpO-

r{cxoAlrr 6onee a{{eHrr{BHo, uer,r noa6yrHAeHI{e nefitpanlnr,rx aTOMOB' I{ IIo-

,ro*y B Borrax Ii i,"guHapflAy c arolvlaMr{ O I cyqectBylor rlo,brC II' Si II
r{ Apyt,r{e, oxJraxAerrfle ua o I, *to]nno IIOJIaIaTL, He cyltr,ecTBeuuo. Ho aro'

o6n{ee [oJlo]r{eErre HaAo rlpr4Merr.flTl C OCTOpOE(I{OCTbIO' TaK r(art paSJr[aII{tI

B ltocNrr{arecnnx o6lrnusx lr aTOMHr,rx [apa]!{erpax Moryr I{sMelrrrrE' cI{Ty-

aqr{ro. ,[,o cux trop He tsbrfroJrlreHbl fiBaIITOBO-MeXaEIlqecfiI{e pacqeTbl ce-

qeHuiir noe6yxrgenufl rroAypoBHeft ocsosuoro cocroflHux uefitpalbtroro aroMa

Kr4CJrOpOAa, IroSTOMy r{eJrE,Brr yBepeIIHO CpaBIIIITE, OXJIa}IiAeIIlIe sa o I u c II
, gpy"r* rroHax. Momno Bce-Tar{I{ cAeJIaTL AOBoJII,EO [paBAono[o6uue oqen-

Hil, noropr,re [oHasr,rBalor' rrro cy6ur'rnluuerpoBoe naryueuue o I cyu{e-

crBeurro AJIfl TeMrleparypl{oro pe}I{I{Ma B 3ol{ax H I u B flepexoAHr'rx o6nacrsx

H II_H I.
oqerurlr clepBa a{{exrunnocTb pasJIEqHr,Ix otrrusecHl{x [epexoAol] HaIt

oxJralr{AarotrIlrx MexaHrrsMoB. Snepruro, TepfleMyIO SJIeI(TpO}IHLIM IaSO}I Ha

aoa6ym4eulle I{oHoB lI aToMoB, Mo}r{Ho Sarlr{carr' B BI{Ae

flsn1Li: fl,entFiAPXtn, (27)

I-AeneLIfli-IIJIoTH00T!ISJIeHTpoI{oRI{cooTBeTcTBylo[ulxTE?I{eJIIJXalacTl,lq;
Fi.l,n_ tlllcJlonoa6yrnlaror4uxcronxrroseul4frrrlc,wsaatC€K.IIpHl
eAuHurrHbrx rrJrorrrocrnx naauuo4eficrBylotllrrx alacrl{rl; X ae - IIoreHr{I'I-

an n o a 6y m[clrlrrr ; Tl eJrr{ e v:fla ni Lixa p aHrepI4B y ct e {{exruBlIo crf' o x JI aE([eHI4 fl

cpeAbl aroMar{u r{JIIl lIoHaMrI AaHHoro copra' flpu nnaxcreJlJroBolvl pacrtpe-

glrarrrr, cropocreit SrIeKrporloR rr D 6oproncxotu ,pu6nnxteur{E ceqe,r{tI

yAaprroro roa6.Vx,t1enufl I{otIoR co6nro[aetctl crlcA)Ilotl1ar {opuyna gnn Fn3:

F:?," : f .o, Qt)uf (u) fl1s : 8,63 ro* H 'l';'be-W ,

vo

rge Qa6 - atourrr,ri'l [apaMerp' BllqllcJrtreMr'rft ltetogaNll{ ItBaHToBofi I\ICxa-

Hr{n}r, 14 gA- crarrlcTr{qecxnfi nec Hr{}fiIlelo ypoBHfI. B geftc:rnuteJlr'HoCTtr{''

u6J]I{an X46 r{Ivr0loTcfr SHaqrrTeJrr,Hbre oTcTyIIJIeHIIfl o (2) oT 60pHOBcHoI-o upI{-

rfl)r{eullfi: o (Irrr) : 0, ea'rex'r o (X) 6rrctpo pacrer' Aocrl{l]aer a uenoropofi:

rorrne X]rB 1- AX l,raxclrnaJrbHoro BH,aqeHtr{fl, rrocJle tlero crlaAaer: uplt6nuau-

reJrr,Iro xan x-1. Nloxtuo cqtrrTaTb, uto o (x) AO 6max pacTeT nr',ruefiuo, a saTeIvI'

crpaueAJII,IBo npu6;urmerure Eopna (cM', HaIIpIIT{ep, [19])' Pacqerst ronaBr'I-

Baror, rrro B ra^oilr rtpr6,,n,,.giul{ 6 (x) yAaercrl coxpaHr{rb yuo6nyrc t[oP-

MyJry iIJrfl F16, BBeflfl B Free floflpano'IHrrfi MTIOEtI{reJ]b }t:

(28)

(2e)lQ^-x - ,r xAB
F ee:8,63.10-6 

-ii ,;''"- hre ,
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Itoropblfi BaBr{cr{T or AByx KoM6uHarluft rpex HeaaBrIcI4MLIx [epeMeHnr,Ix]

*: T|}nN, lt -i- 2 - "-tt(t + 2 + 2Lt)1, (30)

r[e t:11,600P n L,t:11600#(* u ee). B m6,.2 AaHbI 3HatICHIrn" '1 

", 
'l'0 ,

Ta6nu\a 2

0

I
2

/1

5

6

1 ,00
0, 53

0 ,30
0,19
O,IT
0,08
0 ,06

I ,00
0,59
0,36
0,23
0, 16

0,11
0,08

1 ,00
0,61
0,39
0,26
0,18
0,r4,
0,10

1 ,00
0,61
0,40
0,27
0,19
0,1'4
0,{1

1,00
0,62
0,41
0,28
0,20
0,15
0,72

I ,00
0,62
o 'ltl0,28
0,21
0, 16

0, {3

I ,00
0,62
0,42
0,29

0,17
0,1?)

I ,00
0,63
0,4:2
0, 30
o),
0,18
0,1.1t

{ ,00
0,63
0,42
0, 30

0,23
0, 18

0,|lt

I ,00
0,63
0,43.
0,32
0,25,
0,20
0,77

|t I\rrn pflAa Brrarrenwii t lr Lt. Beiluqrlur,r AX AJrfl Meracra6uurur,rx ypoB-
Hefi, rrMelour{x acrpo{uauqecnrlfi rruTcpec, EerrocpeACTBo}rHo He r{BMept{ -

rucb. Ilorolr{I4M AX : L ea -BeJrI{qr{Hy, 6nlranyrcr H aroMy BHarre}rl{Io, Aaror
IvrHofr{c Srtclepr{MeHTbr c Bo36y}fiAeHrreM lvreracra6rrJrr,Hr,rx ypoBneft (cl,r. o6-
Bop B [20]). Torna x:, (X,1') ]r ra6rr.3 r,rrrrocrplrpyer ary BaBr4cr{r,roorr,-

Ta6rrua 3

XAB
?e ('I()

2 000
11 000
6 000
B 000

r0 000
12 000

0 ,06
0, 19

0,31
0 

't'0
0 ,2'B
0,51t

0,11
0,26
0,37
0,46
0,53
0,58

0,13
0,28
0,tt)
o,ttg
0,55
0,61

0,,t4
0,28
\),41

0,50
0,56
0,62

0,14
0,30
o,4t
0 ,5n
0,57
0,62

0,,1 5

0,30
o rtt2
0,51
0,57
0,62

,(na non6yx"([eur4FJ Meracra6r{Jr6u},rx ypoBuefi HetirpaJrrnbrx aroMoB [pr,r-
6nratxeuue Bopua rrBJrflercfl oqeHb frpy6r,ru, v uB HBanToBo-MexaHr{qecxlrx
pacqeroB rroJryqnp, fieflocpeAcrBeHHo Hoacp{uqueHr AearirmBa[r{rr cr.64, r{oro-
pBIfI cBfrBaI{ c Frtn cJle[yrcqr{M o6paaonl [2tl:

XAB
9n -W

I1 en:; e &e.t.
6A

(31)

llo {opuynau (27), (29) u (31),uHa ocHoBaHrdr{ Aar{r'rbrx [L7l w ra6;r. 3

0TIIOCI4TeJIT,HO f,2, c^nl U ^A, 6nttm BLTTII4CJIeHbI BeJII{qr{H6I L1 \nn OIrTrrrreCHI'IX

[epexoAoB HefioTopbrx aToMoB r{ r{oHoB, r{fpalo[Ir4x Ba]fir.ryrc poJrr, B oHep-
reruqecxoM 6anauce uepexoguoft o6racrr,r H II - H I. Peaynrrarr,r Br,rqr{c-

ooEooa)



.ileHlrii [prrBeAeHbr B ra6Jr. 4, lle olor,1 ra6nraqbr, B rracrHocrr,r, cJreAyer, qro

rpw 7' "< 7000"K, (O D > L (OII) - uarnr4rroe AoxasarerrbcrBo orpaHr,rqeu-
rrocrr{ yroMgHyrofo Bbutre o6qero troro}Itel{r{fl Lnonu} Zuro*r.

Ta6.nrtrIa 1r

'r, ',,'n 
I

L(OI)

sp-,D 
| 

.r*,"

2

tt

ii
B

10

t2

5,9'16-zo
2 ,7 .10-23

2 ,2.19-zz
fi ,2.19-zz
t ,2. 1.0-2t

I , B. 10-21

I ,4.70 a

11,0.10-32

I ,2. 1.0-26

8,6.16-zs
7,6.10'24
2,9 . 1g-zs

7,2.19-zz

2 , 0. {0-28

4,5,10-24
I ,3 .19-zz

6, 6 . 10-e2

1 ,8.10-21
3,3. {o-zt

8,4.16-s:r
2,4.10-2c
3 ,11. lQ-zt
1!,0 . 10-23

1,7 .1.0-22

4,5.10-22

2 ,5 . lg-rs
2 ,9 ,1.0-23

3 ,L .19-zz

t ,0. t6-zr
2 ,3.70-2r
3 ,7 . Lg*zt

8,6.10-30
4 ,3 , t0-25
I ,7 . t0-23
L ,L.10-22
3 ,7 .70-22

8, 1 .19-zz

I , B, t0-5 3,3.J 0-., 5,0.10-5

'r,'*"*l
r. 1N irl L (S IIr)

1S-2D

2
11

6

8

10

t2

3 ,1 .t0-25
L ,2. 10-22

8,3.10-22
, , .4n-27

3,9.16-zt
5,6.10-e1

3 , 8. 16-er
7,3.10-26
4,I .70-24

3 ,0 . 10-23

1,0.10-22
2 ,2.10-22

I ,2. 10-25

2,8.10-22
1 ,9.16-zi
11,9 .'10-2r

8,5. 1g-zr
L ,2. 1g-zo

2,8.16-zs
2,6.79-zt
5,9.16-za
2 ,7 .19-zz

6,6.1 6*:z
f ,2.16*zr

5, 1 .10-24

4 ,7 .10*22

2,I.79*zr
/+ ,4. !0-2r
6,7 .tg-zt
8, 8 . 1g-zr

I ,0. 10-2e

2,6. 1o-zs

8,0.10-24
4,3 . 10-23
,L 

,2. 1g-zz
2 ,2. t0-22

(33)

1 ,9. t0-3 5,0. 10-6

IIo ruepe pocra nrrorHocrr,r Beq,ecrBa {opnry.rra (27) ivro;uet uepecra:rr, 6r,rtr
'crrpaBeAJrr.rBofi, Taft Har( qacrb aueprr4lr aJrexTpolruoro raBa, aatpaueuuoii ua
uoa6ylxAenue ueracra6r{Jrbrl},rx yponnefi, He r{Brrysaercfl, a BoBBpalqaerc.rl
rDJrer{rporlHoMy rasy rrplr yAapax Broporo poAa. Eonee rorrHafi {oprr.ryna gnr
rHepreTuqecHux rroTepr, Tar(oBa:

rldtiLi:n.y'.rxlni.a.h' t.t rt- n ilb' i n al : nsni,\F i nyXoul 1 -'Le!U1 . QZ)
L rtiAt'iAB )

Vcnosile crarluoHapuofi HaceleHHocrl{ yponueft A n B Mo}r{Ho Barll{carb
TAIT:

tlB Fta

"": ,r^;+'
rge A uo - Beporrrrocrr crrouraurroro [epexoga B -, A (" r.{Bflyqeu[eM 3a-

uperqenuofi nuunu). Y-rr:rr,rsag aro coorHolrreur{e, [oJryqaeM

f?,sniLi : nenieXtgl'i. i " tt'"lF''o* ltagl \-'tn(r-r 
--Ar" - )

(34)

J JI)

L (O rr) r, (N I)

ts*2P

6, 6 . t0-o I ,/1.lQ-z

r, (s'tI)

sP 
- 

1l) 3P-1S {s-2P 3P 
-1D

3Ir _ 1fi

tl 1 ,9.10-4 I ,7 .10-3 2 ,1. . l1-a I , t .10-4



13r,r4e;rlrrv Bo BToIIoNI c,rra raerrolr u cno6rte rruolr{r{ToJrr)

,t"(Ffi.q.*Ftl-B)
(35)

'1a,t

Itoa$rflrquelrr l-r Bbrpailtaercrr qepes aroMusle rlapaNlerprr (4.ilx ueiirpamnnx
aroMoB r{Meercrr eule cna6ax BaBr{cr{}rocrt ot T r) r[ AaH B rrocJreArreft crpoxe
ra6r'. 4. r{ucneunr,re oqeHHr,I [oItaBLIBalor, rrro s o6rr.IHr,rx ycJIoBr[.flx Meffi-
anea4uofi cpeAbr (racfltr{ee)
geiicrnre yAapoB Broporo po-

Aa Ha I,Isryqelll{e c flepeqr,rc-
JIeHHr,rx Meracta6lur,nr,rx ypoB-
uer)i ue cyrqecrBerrHo.

O6paruuca rerrepb n cy6-
1\II,IJI Jrr{MeTpoB o}ry u3 JryrreHr{ro.

Vq r'rrr,rs a-fl na n6 o.nee o6 unr,ur,re
SJreMeHTLI, MOInHO Olltr,I[&Tb,
qro B Bolrax I{e II a{{exrr{BHo
roa6ynr4aro:rca aJreHTporrnr,rlr
yAapoM rroAypoBHr{ ocHoBr{brx
coc:ro.nsnft cJreAyrorqux sJre-

MeHroB: O III, Ne III, N III
u S IV; B Bouax H II (uo He
I)- Ne II, N II u S III; n

h_ rorr, tfr_ 
4ocoo"P,- A,oteo "P, 

- 

o.ot4lu4- o upo- o

(Dr,ri', 1r. Cxeua nluxru{x ogcprerr{qecrtr,rx ypoznefi
arouaOlur,ronaO III

xtu" 
,

T'!" '

%ko-
.:Lt .' T'-'f..

OI

/3_ 
lvao

" b- 197

0m
3 

- 

5,Jtu0

'p 

- 

qll

Bolrax H I-o I, c II u Si IL B nepexo4nofi o6uactr H II-H I cne4yer
o)ilr.IAarb cDeqeHtrfl AByx rlocJIeAHr{X rpyrIII sJreMeHTOB, n oco6euuoctlr
sJIeMeHroB uocneguefi rpyrrrbr. flrn C II lr Si II, cornacuo ll7, 1B], r{MeeM

_92

_ 413

r (si II) : 1,9 .1gta7-'/", 'n . (36)

,[,ra yponuq ? o I c4enaeu raryro rroJryr{oJrr.rqecrBeH,yro orIeHHy. cpannunr
ooa6ynr4euue aJreHrpoHHr,rM yAapoM r{or{oB O III u aroMoB O I, xoropue rrMe-
ror cxo[Hyro crrcre]ry repMoB ({ur.4). ilre4eo.r HeHoropyrc {ynKquro I (7"):

da,+ :8,63.10-6 !-(l T-'n (3i)

(xoropar upu noa6yrnAelrrrr{ ueii:rpanr,rrrx aroMoB {opuanruo r.'paer ry }He

poJrb, rrro xO upn noa6ynr4eruu uouou) u nafi4eu orrromenr,re O#HI, *
Arfl onTuqecHr{x trepexoAoB:

Te eP-lD 3P_1,5
5oo. K 0,23 0,26

1 000" K 0,28 O J6
5 000" K 0,37 0,36

10 000' K 0,1t8 0,48

22 uss. I{puucHoft oocepBaropr.ru, r. XXVI 337



flpune4euubre AaHHr,re ronaBr,rBaror, arro DTo orHortreur,re c,ua6o Barlrrclrr
oa Te I{ or Bepxuero rep}Ia. Iloarolry r{oiriHo oi}ir,rAarrr, qro c rorruocrr,ro Ao,

I\IHolltr{TeJIfl rrop,flAr(a eAr.rHr{rlEr oro orHortreHr,re raHoe ir{e tr AJrrr cy6lrrurlr.rrrerpo-

Br,Ix repexoAo'. rloro,{rrnr ,+ffffi : 0,3; Aarree AJrrr MaJrbrx x,q.n

n Ly^,t, x l. trLcnoJrr,Byrr Drr{ rrpeArroJro}r{eHrrfl rrQ (3PrO III) ns [22], mozino
orleHrru, L (3P jO I). Peayirmarr,r raxr,rx orleFrori npr,rReAeur,r n ra6l. 5. IJago
IIIIoTb B BI,IAy, qTO

L(|Po I) :? ffiL(BPiot), (38)

r4e lz (3P) :Zn ('Pi) . Arn orpeAeJreHr,rrr Hace,rreHHocrrr rroAyponneli ocHoB-
i

Horo cocroflrrnrr orr.arr, ueo6xo4uur,r Aarrubre o ceareHrrflx uoa6yrng,euurr DTrrx

uo4yponnert oJIer(TpoHHBrr\r yAapoM; arlr ffie AaHHr,re Eeo6xoAr.rMbr rr AJr.fl yrorrlre-
Hrr.tr (38) Ba yAapbr Broporo poAa. flo-nlr4lruouy, c yqeroM arlrx
tronpaBolt .L (? O I) 6rtr,Isno r( Her(oropoNry cpeAlrelry BBBerneHHoNry or'

Ta6rrqa 5

50
100

500
I 000
5 000

10 000

I ,6. 10-2r
2,8.10-21
2,6.10-21
2,0.19-,I
9,7 . 10-22

0,9. 10-22

7 ,0 .70-23

3, t . 16-rt
3 ,7 .70-zo

4,0. 10-20

2 ,5 .10-20

1,8.16-zo

8,6.10-:a
7,2.19-ts

2 ,5 ' 7o-zz
I ,11. lQ-zz
1 ,0.111-tz

2,2 ' 1g-zz
4 ,2. Lj-zz
4,0 .70-zz

3,2.!0-2t
I ,5 .19-zz

1,1.L}-zz

L (3P jO I), upnne4errur,rx B ta6r. 5. Tart nan B lleiriBBeaAnoli cpe4e r{rrc.rrc,-

IroAa B 6 pas 6onr,me, qetrI yrJlepoAa, lr stG iraa 6o.nr,ue, qeNI liperlr{wr [17],
ro r,ra:ra6n. 5 c;re4yer, uro cy6urulJlrlx{crpoBoc IIrlryceHIIe O I, uo Hpaiiuert
Irepe, rle Nle]ree cyillecrBerrrro AJrtr oxJraiit/(eHrll aon H I,.Iel,I nalyuenne C II
r,r Si II. Sror4ouonunrelllrrrrl crolt grreprlrrr rloilier rroHlIBI,ITb pacrroBccuyro
TeN{rreparypy Bor{ H I u cortparr.rrb BpeNfrr Aocrrr;rieurrfl cocrotrHrr.a paBrroBe-

cnfl. l-Ioerouy xpaiiue ilteJrareJrr,Er,r roaIIrLIo Ilacalerl,r a,BA \lrfl ros6ynr4eurra
sPjO I.

$ 3. 3.,reHrporrrrarr rellileparypa Iro BIToIUIIIIX crpynTyplrlrx Aera.arlx
1rltlr{yanoii ry}rarlrroc'rlr NGC 6523

IJapngy c reopcrrqecxllrII,I pacqerallr,I r[uatr.recrtlrx yc,nonrul n nepexo;1toii
o6racru If iI.-If I npeilctanJrrter rrrrrellec [ByqeHI,Ie ua6tni4aerrr;rx oco-

6ennocreir cBerreHrr.fl 4,ut[t{i5r3116111 TyN{a}IHocrcii n itrectax, rpal{Ilrlarqllx c rerl-
rroii uareplrei.r. Mopt!oJrorr'rarecr{oc lr crarrrcrllqccItoc I{cc"rrcAoBa}IrIC ,rpItrlx
o6o4non rra rpaHr.rqe cnerJrr,rx rr rerIrIr,IK ryllal{Hocreii [21 nplrnero flortaua
r{ Rr,rBo,r{y, rrro B arr.rx o6llaBoBaHrrflx BJrcItrlloIIHaa rerlileparypa Ao,[?IiHa

fiocrrlrilrrr 20 000'I(, uTqnoe [pcr]Lrllra.fl 7', cpe4nr,rx 'racrcii aoru,r II II. Pc-
BlJrbr&Tri rraucii npe;rncii pa6orr,r [23] ne rIoATRepiIiAaJILr raltoro 3.rl{"rlloqc-
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()lt'. 5. (lr:cua r[o'r'ouoll]lrrrcc]trr x llil:]l)oiolr 71r(r{y;ttoii
rylrarrrrocrlr NGC 6523

rrug. JIeroM 1957 r. 6r,r.nlr no"nyaleHIr cHrlllrtr,r NGC 6523, r'r lpeAcral]I'Irlacb
BoBr\{o}I{Eocrr; olpeAeJluts'l'" Ilo BHeurrllrx crpyl{ryplrtlx AeraJItIx ,4ndlSyanoii
TyIlTaHHOCTI{.

Marepuar Ha6JrroAeHr,rli lr lreto4ur(a, TroBRoJrfl rolqarl orIpeACJIrrrL a6coltor-
Hyro rloBepxHocTlryro .Epr(ocTb oTAeJrr,Hr,rx yalacTrtoB TyMalIHOCTrI B COOTBCT-

crByroqrrx crreHrpaJrbHr,rx o6racurx, orr,rcautt y [24, 23]. Otrretllxl JrIIrrII,

uro Sorouerpr{rr HerarI,IBoB tsLIrIoJIrIeHa Ha MO-1r c rrpl{craBltoii, ;1arcrqelt aa-

frrrcL HerrocpeAcrBeHrro B rrHTcHcr,lBnoctax [25].
Bo suemHrax qacrrlx ryMalruocrrl NGC 6523 6r,rnr'r nr,r6paHbl alerlrpe xapal{-

TepHr,Ix yqacrxa - ABa tIpKlIx o6ogna rI ABa N{ecra, rAe tlllnocrb ryl\raHHocrlr
peano rraAaer (<71paupu>). IIpr,r rforouerpupor]aur,r]I r{cloJlr,BoRarracb BLIcolta.fl

rr yBr{afl [eJIr,1 oplrerlTr,Il]oBarrHarr L]AoJrb ocrr BoJroltrra I{Jr!I fiapaJrJreJ]bHo Spon-
Ty (Aparrp[1. IIa r[rm. 5 rrprrN{rnc Jr].rrri{rr [ot{ilBlrr]aror IIarIpasJIerIlIe coorBcr-

crByrorqrrx Sororrerpuvecrrr,rx paBIteBou. A6conrorusre rroBepxHocrH6Ie flpltocrl{
orrpeAeJr-sJrllcrr r{e[ocpe^orBerrHo rra oclr Bo.1]ot(Ira I'IJrI,I Ha $ponte (/Ipa[pI'I)
r,r s 6oree BHyrperrHrlx qacrtlx eour,r II II.

Cor,tacuo [23], troneltxHo0't'rrbre flprrocl'rr, orll)c1e,lIrtcxIbIc ]l IIatrrIIx clett-
TpaJIbllbIx yrIaol'I{ax cJtfl3arrr)r c 14olroxllox'laTrrrrccriInllI frpl{o01'r},llI cJreAyIo-

rrurM o6pasor\,r;

0,9517s727

0,991rr8

0,t51r{p

0,B31Hs 1

+ 0,481H8 + t'30/co,

+ 0,541N, + L,25I"HB

+ 1,251N, + 1,051cN,

+ 2,40[caoooa-l- 0,031sr+[r\ 1]

: IT,

: IU,
: /rrr,
:Irv,
- Iv,

(3e)

0,891so11y rr11 0,5611s rrt l- 1 ,32[cLro

rAc qcpc3 .I" o6oelta,rcHbI 11rr'l cHCllt]I1o("lII IIClll)cl)I;t]]11o]'o ili]JI)rtlcrll'Iu ry]'IaH-

Irocrrr B cool'ucrcru)rmrr(11,\ (:rrrIilpalir,rrr,rx 1t]t1cl)Br1;[ax (1laCc'ttt'r'alruble Ha
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200 A). B 124) rofiaaaHo, rrro aMlrcclroHHbrii nogrr{Hy}'M g NGC6523 r.rueer

iu{cro fasoByro flpupoAy. Torga Ha ocHoBaH],rr{ reopur{ sroro noHrr,rHyyMa

[26] uo.nyuaeM AJrfl Hartrr{x rroJloc nporycnaHrrrl

/cuv : 0,20111u, Ic1g.B:0,131sr, IoN, : 0,13/sll",

1"erooA :o'L2Is, In"o: o'l'LI:r.p'

I{ou6uuaqnfl rrepB},Ix rpex ornomeHllii rra (39) u (40) gaer

(40)

(41)

I{ax rraBecrrro uz 1271, orrromenrrr I^rrrrlInB tr 1N,+*, /1no ,oaror.nror
orrpeAeJrr{Tb aJIeHTpoHrIyIo TeMrleparypy ryMa}IHocrrl. Izlalrepenur,re rroBepx-

HocrElre fipr(ocrlr (n egllnlrqax 10-4 epelcn'z ceh' anep) lr Bbrquc"rreElrbre rro

Hr{r\r aJrenrporEbre reMrreparypbr npr{BeAer{Ll B Ta6Jr. 6. Ta6rlrqa rrortaaLrBaer,

Ta6,rnqa 6

PaBpeB 1 Pa3pca 3 PaBpeB 4

I\szzt:1,051I - 0,76.111 + 0,331III, 
)

I1;.p 0,971II -0,421y1, I
/w,+N, : l,Lglrrt- 0,301Ir' )

Ir
Itt
lrrt

r, fK)

lt r0
2,9
3,0

7800

9,8
6,4

6,lt
7850

6,0
4,2

7800

6,8

4,8
3,0

7300

5,4
6,0

5,8
7200

t2
8,0
8,0

7850

6,0

3,8
3,6

7900

flpulrft
o6orlor{

8,6
3,8
3,9

8000

Bnyrp.
tI&CTL T]-
I{AII}IOOTII

flpHrrf
o0olori

B nyrp.
rrac'rb Ty-
MA HIIOC'f II

Oporrr
sApanprD

Buyrp.
qacrb Ty-
}IAIIIIOCl'1I

Ollolrr
(IplilllI,

Brryrp,
rlacTb Ty-
IIiII{IIOCTtt

qTo B gprrux o6OAItax lr y peBI(I[ HpaeB aMIICC[oHIIsIX o6flacTeft T" ottru'
qaeTcf oT ?eBHyTpelIHI{x qaoTefi TyMaI{EocTII rre 6o,lree rIeM Ha HecHoJILHO cOT

rpaAyCOB; rIeT, ROEeqHO, yBepeHHocTI{ B peaJILIIOCTI{ IIOJIyqeHEbIX CTOJIb

MaJrbrx paBl{ocrefi Terffleparyp.
Brrparxaro r{cHperrHroro 6rarogapnocrb A. A. EoapuyHy, c. A. Itau,nany,

C. E. flureJll,Hepy u Il.. C.Illxnoscxor,Iy 3a o6cyxtAel{ue pa6orbl tr IIoJIeBIIbIe

coBerbl r{ B. tr{. flpouuxy 3a IIoNIotr{r rpfi roIyrIeHI{I{ cHI{MI(6B NGC 6523

r{ BO BpeM.fl r4x o6pa6omlt.
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T o u XXVI, 19 61 r.

EJIBITTPOHIIAfl TEMIIEPATYPA
Id EE I43MEHEHI1E R IIIAI{ETAPIIOII TyI'IAI{HOCTII IC 21997

B. II .IIPorttt,rt

Pacclrarpnnaerca Lr paBBrrBaorcrr i{aJrr,rue, rrpo[Jro]rterrrran BoponqosbtM-BcnLaMrrHoBrirr

[3] uAcri o roru, {To na6,nrollaclrr,rc lrBrlcrrcnrrfl B crlc]{1'l)ax rlol{oro]lblx rlJranerapllblx ryllalt-
noctcir HocET xapaltrcp AoJrtoncpr'loAltrrccrtrrx tro.rrc6alrrii. Br,tcxaar,ruactcfi rrpcArloJromeurte,
rITo ral{I,re Hone6arir.rg lroryr 6r,rtt, crJtrBa}IbI c tlol)IloAr'rqecrtll}Irt rlpoqccca}Irt rufla cofirrcslroii
artrl,,Brrocrlr, IrporrcxoArrrqrrrlr rra ]roBepxrrocrluupp rr.TIarr(jrallllbrx ry]IaIIIIocrel-I. IIoHaaatlo,
.rro na6rtoAacrilrJe rr3xrcrrcrrr'rll lulTorlcrBlrocrr:ii aanpcrqorrlux .nurtrit paBIILIx rlolroB B crrcltrpe
Tlrruarrrrocrlr IC 4997 lrolyr 6r,rrr, o6'r,trcrrerrr,r ro.rrLxo II3[IeIIc]ILIe]r a.ueltrpottrtoii Tellrlopa-
Typr,I TyMaurocrl. Ilaiigena 3Jtcrrrporrrrarr rcrrficparypa ry]Iarllrocrlt II ee II3IIoHcIIIIe 3a

20 rrcr:: 'l'p : 22 000" K rr 19118 r. u T": t7 0()0'I 1959 t'. Br,rcxaaalro rlleArloJro;*lclIlrc,
rrro rarioe r.rBrlreHeHr.re rcrlrrroparypLr ryNrarrrrocrrr lrotxcr 6r,rru o6ycnor.ncrro Daltr'IaqIIfiiltIr

I{OpIIycr{yJrrrprrolo rrS,rryrrcrrrrfl fll\pa.'

TI]]] I'LUCTIION T]]ill}TTR.ATUl1E AND ]TS VARIATION IN TI]E PLANETARY
NEBULA 7C 4997, by Ir. L Pronyk.- The supposil,iou maclc by Voroltsov-Velyaminov
[3], that, the observcd variatiorrs irr t,he spect.r'a of sontc planctary ncbulae have tlre
charaoter ol long-pcriod oscillations, is considcred arrd developed. It is assutned thai
such oscillations may bc connectod rvilh pcriodic l)roccsscs of thc solar activity typc,
rvhich take place on []re surfaccs of nuclci of planctary nebulac. It is shorvn that thc
observecl iutensi[y variaiions of folbiddcn ]ines ol clill'ercnt ions in Lhc specirurn of IC
4997 can be explained only hy varialions ol Lhe clcclron tcmperature oi the ncrbttla.

Thc clectlol ternperalnre of Ure lcl.rula and its variaLion during 20 years is found: Tn:
:220()0" K in 1938, and ?. : 17000"K in 1959. An asstttilpLiotr is made thai such

a changc of tcmperaturc of thc ncbula rnay be duc to variations of corpuscttlar emissiotr
of the nucleus,

R 1957 r. An,tep t,r JIluITIeI] [1], conoctilllJlrIfl Ha6rloAerlrfl crleltrpa IC
11997, o:rnocrru{r,recfl rt paarrr,rM DrroxaNr, o6parr.tnu BHrIr{aHI{e Ira ro, aITo orlro-
rrrelrr,re r,rrrrenorrBrrocrrr Jr-rrur{rr },4363 tO IIII It IIHrerIcrIBFIocrlI H., cncterra-
Tr,IrIccI{lI yNlerrLrtlaercn. Ilo :rrlir.Jrolrrrr o o6oro.IHaNIII I{oBLIx oIIII [peArroJro -

}ITI{JII,I, TITO lIAACIIlIC !II{TEIICU]]HOCTIT JIIIIII,III },4363 BI,IBBAHO YN{EIIbItrEIII'IEIT

rrJrorrrocrr,r ryNrrlHlrocrr,r. 13cnope lypaagau [2] uoHaear, rlro raftoe npeA-

rtoJroirteHlre lreBellllo, I,I o6.LrrcHu[ DTo tIBJrcrrr,Ie yMerII]IIreHI{eM aJIeI{Tpouuoii

TerlllepaTypbr Tyr\,raHr{ocTr,r, arTo B cBoro oqepeAlr AoJr;IiHo 5trtr, gbranaHo IIaAe-

rrrrel,r reulrepa'r'yllbr a4pa. lt DToNIy ,Ite Bblllo/{y ulll'IllreJr r,r Bopouqots-Berlfl-
rlrr{Fros t3l.

!,eriicrnr,rterr,rro, Ha6rroi(aeNra.fi cnopocrrr pacrur'IpcIIlIfI TyNIarrHocrI( Tar{

MaJra, arro Ba RpeNrrr rrollrArta HecnoJrbno Aec.flTltoD JIer Boo6qe IIe NIolIteT
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trpor.rBofiTrr cltoJrrrno-Hr{6y4r aalreruoro r{BMeneur{rr rrJrorrrocrr.r ryMaHr{ocrlr.
tr{cxo4a r{B Toro, qro DreHTpoHrrarr reMrreparypa ryMa}rHocrrl B noHeqHoM cqere
orrpeAeJr.rrorc.rr reMneparypoii qerrrpaJrDuoft anes4rr, fypaa4an [2] oqeuu;r
lrar{eHeHlre noc;re4neit (npr.ruepno 6000' aa 10 ,iret), cqlrrafl ero [porpeccrrB-
Hr,rM c 1916 r. (na6,nro4euun Paiira 141) t orpalrtamqrrrr EBoJIrorIr4ro flApa.
O4uaxo, Har( [oHaBaJr ]reAaBHo Bopouqor-BeJrbrrMr{HoB [3], r.rsneHeuue r{E-
TelrcrrBr{ocrrl trrrtr:,Lrl }, 4363 B crreHrpe IC 4997 He cr{creMarrrqecroe? a cnopee
Bcero lrocr{r xapar(rep AoJrroflepr{oAr,rqecfir.rx xone6asufi. flpangouogo6uocrs
Tanofo IrpeArroJloll{eHrrfl rroATBep}r{Aaercrr TeM, qTo B crreKTpe TyMaHEocTr,r

NGC 6905 ua6nro4aerca pocr r,roHrraar{rrrr reJrr{fl, roroprrfi Moir{Ho o6rnc-
rrrlTr] ToJIbno rroBr,rrtreur.rer{ Ter\Ileparypbr rrgpa [5J. C qersro o6uapymeulra
no4o6nr,rx snneuuft B Apyrrrx ryMarrHocrrrx aBropoM 6ruu upocMorperrBr
cfier(TpaJlr,urre na6rro4eHr,rrr rrJlarleTapllbrx ry]llaHHocTeii, nuerorqr.rxcn no nceft
gocrynnofi Jrr,rreparype, u o6napylr{erro IrBNreHeErre }rHTencr.rBHocteft nuur.rir
l" 4363 tO III] u 1,1IGBG He II erqe no npa:lncr1 Mepe B AByx ryNlar{,,ocr.flx -
NGC 5217 u NGC 1535. Itax rr B cilyqae IC tt997 r NGC 6905, uaiueueur{rr, rro-

BlrAI,IlIoMy, Hoc.ET xapanrep rione6anrii, ,,prr.,eM o6a orno'reoro p ,, '+'
'H, 'rra

I\relLflIorctr cllHxpoHIro oArlnanoBbIl,I o6paaolit.
Vine o4un to:r Sanr, rrro rellleparypa BBeB/{Lr AoJr}r{rra Hole6arrca, u

rrpI,ITorI AoBoJILT{o 6r,rcrpo, craBrrr rIoA coxlr-Ierrr,Ie peaJrrlrocrrr r.rBl{eHelrrltr re}I-
reparyllr,r ncer,l suea4r,r, reu 6olee r,raMeHelu{fl, cB.flBar{Horo c BBoJrroqrreti a4pa,
Itan Dro rrpeAnoJraraJrocb B [2]. [tole6aHr,rrr rcMrreparypbr ryMarrHocrr{? rro
Harrrerly I\IHeHr{ro, Moryr 6r,rrr, cnnaaHLr c trpoqeccaNrrr rr{tra coJrHequol,i antI,rs-
nocrr,I, [por,rcxoArru{rrM}r Ha rroBepxuocrrurApa [Jrauerapnof,r ryrraHr{ocrrr.
I4arreuenlre aJrer{rporruoii reuneparyprr ryMaHtrocrr,r Mo}ner nponaoiirlr n
peByJIbTaTe r,rSNrerlerIrrfi uorrrrSarlr,rr,r TyN(a]IHocTr{, BrrISDaIlHoIo B cBoro oarepeAr,

r,r3rreHerrr,rer[ ir{ecrnoro yrlrpa$uoneroBoro r,raryqeHr,rfl BBeBI{rJ. flocne4nee
llo)rier 6nrtr, crxaauo, Harrpr,rlrep, c altrr{BHDIMTT o6nact.alrtr, cyr\rrlapHafl rrJro-
rl{aAb r{oropblx MeHrrercrr Ha rrporrriricHrrfl rlr{nJra arTrrBrrocrr4. Snexrpouuan
Ter{[eparypa ryr\{aur'rocrr{ Moirier r{oJre5ari,cfl Tan}ne B peByJrLTare lraJrr{qr,rfl
y tIApa IlepeMerlflo]ro Itopnyc(yJrrrpHOro uBJryrreflu.Fr, BeporrTr{o To}ne cB.frBarr-

Irol'o c aKTrrBI{r,rr{r,r o6.nacrnlrr,r.
13 pa6ote [61 yxaalruarrocb r{a prrA anreRurl, nan 6y4ro 6r,r crlr4erenu-

crBylolqrlx o rraJrrlqr,Ir,r Ha rroBepxrrocrr{ rrAep trrraHeraprrr,rx ryNraHHoc:reit an-
TI{BHr,rx ropflrrr{x o6nacreii. I{ore6aulr,a BJrenrllou}ror,i reuneparyprJ r{ I{orrrr-
BaIIInI ptlAa rylraulrocreii rrBJrrrrorcrr crqe oAur{r\[ Recr(r{Nr apry}rerlTorlr B rroJrrrsy
altrllBrrocrrr rrAep rrJraHerapr{brx tyuauuocrer,i.

B r-rac:roarqeIl pa6ore nprlBoArrrc.rr npr,rrr.rqecnur,'t auanlrs crreRTpaJr],rrbrx
ua6rro4eur,rfi IC 11997 Arrrr olpeAorreur{.fl aJrer{rpou}ror"r reMneparypbr ryrran-
rrocrrl rr BeJII,rqr{IrEr ce rrBl{crrcrrurr, a ran?I{e o6cyrgqaerctr Borlpoc o BoBMo}n-
flbrx rrpr,rqr.rHax, o6ycronrunarorqr,rx raltoe r.IB]reuolrr,re rer,rrreparypr,r.

$ 1. Ha6nrogeulra

B ra6r. I u 2 npuaeAelrbr r.rlrerorqrrecfl B Jrrrreparype clenrpattulre aa6.
,rlroAeHr{fl TyNrauuocrr,r IC 4997, orHocflrqr.rec.rr H paarrr;rM MoMerrrarr BpeMer{r{-
[la6ntogeulra Paiira l4l 1916 r. peAyrlr{poBaHr,r HaMr{ rarlrM o6paaon, .rro6br
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6anr,neponcxuli gexpeuerrr rre rtBMeur{Jrc.fl no cpaBueHr{ro c AauHbruu 1938 r.
Pe4ynqlrr BaxilIorraracb roJrr,no B yBeJrr,rqenr{r{ [prrBeAeHHofi B [4] uutenclrn-
I{oCTr,[ JrrrHr{rr HU n 1,33 paaa. 3:ro BrroJrHe rrorrflTHo: nprr ura3oMep]rbrx or{eH-
Hax PaftTa xoA qyBcrBlrreJrbHocrr,I aMyrrbcrrr{ c AJrr.rHoi,i BoJrrrbl Ee yqr{TbrBaJrcfl,

a MelXAy TeM JII{HLIfl HU UaXOglrTCfl }ra crraAe rryBCTBr.rTeJrr,HOCTr{ eMyJrbor{r{
(nnactuuxr,r Eeceucrr6r,rJrr{Br,rpoBaHHbre), B To Bpel{rr naH B o6Jracru 6oree
nopornr{x AJITTI{ BoJlrr crrexTpaJrbua.rr qyBcrBrrreJrbHocrr, rrpu6r[BureJrbrro rro-
crotIuHa. Ha6nIo4eulrn 171 1940 r., orr{ocflrlr{ecrr n $otorpa{lruecfioii o6tacru
crreltrpa, B ra6Jr. 1 He Bxnro.reur,r. Ha6;rroAer{rrfl 1959 r. floryqeEbr Bopou-
IIoBbrM-BeJrbflMrrHoBriM; onu 6rrnll rro6e3Ho rrpeAocraBJrelrrrr HaM 4o ux ony6-
JlI{HOBAHI4fl.

$ 2. tr{aueueHr{e rrHTeHcr,rBHocreri Banpeqerrubrx Jrr,rHrrfi

B crrexrpe lC 4997 Ear( peayJtrar
I,rBMeHeHr,rfl aJrer(TpoHHofi relrneparypr,r ryMaHHocrr4

Ylie npn 6errolr BrraroMcrBe c AaHHbrMr{ ra6r. t o6parqaer rra ce6rr BHr,r-

MaHr{e cre4yrcrquit {axr. B 1959 r. r,ruTeucr{BHocrr, BanpetrIeuuor'r trrlrrrtlt
?\ 3727 IO II] (agecr r{ B AaJrbrrefimeu nce rrHreHcr4BHocrn Bbrpa}r{eHr,r n eArr-
HI{I{ax r{}ITeEcr.rBEoaTv ilrr:c.uvr HB) yrrenrrurrJracb rro cpaBHeEr{ro c ee r{rrTeH-

crrBl{ocrblo B 1938 r. nprrMepuo B ABa paBa; rrurencuBrrocrr, Barrperqer{Hoir Jrr,r-

r.unlu 3868 [Ne III] roxre yMeHE,mr,rJracb B ABa paBa; r{HreuctrBHocrb Jrrrur{r,r

fu 4363 IO III] (6oree roquo 6y4er crrrlrarb r{Hrer{cr4Br{ocm aroli Jrr,rHrrrr ro
orHolxeHr{ro K 6unanori Jrr{Hr4r,r Hr) - n 2,7 paaa. Vueur,meur,r ran}rie r,rII-

TeHcI{BHocrr{ yxaaaEur,rx Bbrrrre Batrpeqerrur,rx rrtrr,rfi lr n 1916 r. no cpaBrre-
Hrrlo c AarrEbrMrr Ea6rroAeHl{fi 1938 r. IrlcHrro.{eHue},r ,rBJr.srorc.E ToJr],no
ue6ylapurre Jrrrnurr N1 + N2 [O III], Horophre rre roxaaBrBaror Hrrr{axr,rx
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rISr{e}IeHLlii. Ecru 6u }re 3To rlcx"rlroqeHr.re, peaJrr,}rocrb r{oroporo R AaJrbHeii-
IIeII IILI IIOABepIIIeM COMI{eIII{IO, TO TaHOe LrSNIeIIeIIrre I,I}ITeIICI'IB}IOCTei,i

SaITpelqeIIHLIx JIr{EI{I? JIefHO I\{oilieT 6r,rrr, o6r,acneno IrBNreHeHtrerI BJrer(Tllolr-

uoii Ter\{neparypr,r rylraEHocrrr.
FIa r[r,rr. t noxaaano, Itar{ Merrflercrr r] BaBllcr,rilrocru. or 'l'e roraplr{lt or-

tIlIIOlIel{IIrJ t* Ilrttn paSJII{.qEbrX 3&npCUICHHr,rX .rrr,IHr'Irr rlll,I IrJIoTHoc,tflx t1e -'I{n
.-- 105-106 (rpe4uoraraerrarr a.TrerrrpoHrrarr rrJrorr{ocrr, IC 4997 uo t10]).
Itplrnan gln)."3727 tO l I] Br;rqr.rcJreua c yrreror\{ yAapoB Rropor.o poga (4esanru-
uaqrrn).IIau6o.nee crIJILrrar{ BaBr{crrllocrr or'l-nAJrrr Jrrlglr}r},4363 [O III]o6t-
trctefierctr ee cpaBrrlrreJrlrlro Rr,rcoI{r.rNI rrorer{qr{aJronr noa6ytri4euun (5,33 ac) .

Ta6"n, 3 uonasr,rnaer, tso clto.[t,Ko paB rrBMeIrr{TCrr orr{orrrerrr're r{FrreHcr,rRrlocrrf

Ta6ru[a 3

Ees y.is1x BaBrrcrrMocrrr napaMerpa
*tl or T"

C y,reroM oaBr'rcrrMocflr flapaMerpa Q

or ri
Te,10-t

JIrilxrr
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3BGB INe III]
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I
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N

6-
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I
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m
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2,4
2,1
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,a

l,4o
2,1
1,9

rl*tl
t,s lz,o I

r,olr,orl

1

I
I

,r lz,,lr,,lr,,
,o lz,o lz,z lz,t
,o lz,o lz,nlz,z
,6rl r,7 

lr,z;l 
t,s

,7
o

o

,75

* O - aooeHTuBHoe ceqeHr.re Bo3oyrfiAeHur oirer(TporrHrnM yAapoM.

xalri4ori BalperqeHHoii nlrur.rlr K r{rrreHcr{BHocrrl Hu uplr paaJluqubrx r{BMerre-

Hrr.flx reMrreparypbr s o6racrr4 reMrreparyp or 8000' 4o 60 000'. Benrrrnnrr

r,rar\reuelrr{.fl TeMlreparypu nr,r6paurr c rar(}rM pacrreroNl, qto6r,r ornollreHr{e *;
r\reErrJrocE, n 2,7 paaa (na6nrcAaeruoe r{BMeHeEue B ryruaHHocru) . lIz ra6t.7
rt 3 ou4uo, rrro, ua6nro4aeuoe orlrocl4TeJlbHoe r{Br{eHer{re r,rureuclrsgocreii
nuuur"r X3727 [O II], l,3BGB [Ne III] n]" 4363 tO IIII xopouo cornacyerc.rr
c reoperrlqecnoii aan[crrMocrr,ro r{x or 7, n upe4eJrax reMrreparyp or 12 go

30 tr,rcn.r rpaAycoB. Ilplr 6oree Bbrconr.rx reMrreparypax pagrrdqne B rro-
Telrqr{aJrax noa6yrngeuufl y}rie He rrrpaer raxofi poJrr.r; Jrrrurrtr rrBJr.flrorcrr rax 6r,r

EacbrqeHIrbIMI{, r{ rruTer{cr{BHocrrr r{x pacryr npu6"nusnrenruo oArrnanoBo,
c pocToM TeMnepaTypr,r,

Monrno JIr{, [peAtroJrarafl, qro r.rrrreHcr,rBuocrrr BatrpeuleHr{r,rx nr,ruuft [eMe-
rrrrJlr.rcb B peByJILTare rtaMeneHrrfl alrenrponnort retrueparyprrr ryMaHuocrrr,
o6r.scrlurr, [ocrorrncrBo r{HTeHcr{BHocrr{ ue6vnaplrr,rx nusufi? Boo6ule ro-
Bop.s, rpu nrerorl reMtreparype (7'" (.8000-10 000") lrureucr{Brrocrb Jrr.r-

nur,r X,4363 tO IIII o.renr cr{Jrr,Ho Merr.flercfl c reMneparypofi. floerouy ne6onr,-
moe rral\{euenue 1'" B aToM r{HTepBaJre reMrreparyp MaJro cna}r{erc.rr Ha r4rrrerr-

cr{Buocrr4 ue6yrnpnux runlrii, B To }ne BpeMfl r,rrrrerrcrrBnocrE, JInHr{r{ }" 4363.
MOII{eT r4SMeHr{T},Cf B r{ecr{OJrbnO pa3. o4naro [pII aToM MaJro I{3MeHrITC.fl Talt}r{e.
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.rr r{ErerrcrrBr{oCTr{ Apyrrrx BanperqeHHr,rx JIr,rHlIii, qero He Ha6rIoAaerCrI. }t ToIvIy

)I{e TeNllleparypa ryMaIIHoCr,[I, Hafi 6yAeT IIoRaBaHo AaJILIxe, He HIl]I{e 15000-
:20 000'.

^ /N,+r
OrHomenue +:{t }Io}Iter 6r,ml roctofl}IHllt\t eq,e B roM clyqae? fiorAa

rta
P

,oArroBpeMer{Fro c r{SMeHerrr{e}r Te}r[epaTypr,I MeH.fleTcrr r.{oHrrSaIIr{E }tlIcJIopoAa,

oxairieM, oAHoBpeN{eHHo c y}IerILueHI{eNr 7', noruraaqllfl rlaAaer (O IV-tO III)
?rJrr{ pacrer (O II + O III) , }Io rax, .Iro6rr n o6oux cryqa.,Tx tIIlcJIo I'IoHoB

'O III vBerr.rsr.rBailocr. B peayJrbrare IIoiI(er or(aaarr,cfl TaH, qro o6a aS{eH-
1*,+*,

'Ta 
- yMellbltreHlle .il IIB-3a IIaAeHI{fl TeMlepaTypIJ lI yBeJl[qeHue

ero r.ra-Ba yBeJruqeuufi arr,rcfla rroHoB O III - Hor{frelrcrlpylorcf . B uepnou
cnyrla" (norluaaqr,rn rraAaer: O IV -- O III) r'reo5xo4r.mto, .Iro6sr BHaql4reJrb-

Harr aracrl r(r{cJropoAa (ne rrenee uononunrr) HaxoA[J]acb B craAr{I( O IV.
Ho npu DroM AoJrlr{rra ua6nro4arl,crr peHo}r6lrnaquonnafl JIrIHI,rrr },468G }'Ie II,
[ocrtoJrbr(y rrorerlqrraJrbr rroHrrBarlr{lr O III u He II oAI,IHanoBDr. Metugy teu
.Jrrrur.rfi ], 4686 ne rra6nro4ae:rcn. Heflcnr,rl{ ocraercrr B grolvl cryqae rr oAllnar(o-
Boe rroBeAenlre rrr.rnuii ranrrx paBHbrx rroHoB, xan [O II] lr [Ne IiII. flocne4-
nuii Saxr HeJrr,Brr o5rRcnurr, r,r Bo BTopolI clryqae (nonuaaqua HLIcJropoAa pao-

rer: O II + O III) . TaHrlrr o6paeoru, o6rncunrs rrocroflHcrBo l{rrrelrcl{B}Iocrll
ue6y.nnpHr,rx JrrrHru,l rroirino nr'unr ouu6xarrlr ua6nro4eulrit. Hntne rIEr rlolta-
)neM, rrro r{IrrelrcrrBlrocru r.re6yfiflpHrrx JrrrHr{fi n taxou Br,IAe, I{aH oHI{ npl,IBe-

.,qeurJ B ra6u. I 4nn 1938 r., BepoflTr{o, crrJrr,Ho BaHr{ir{eHLr.

$ 3. 3;renr1)orrrrafl TeilIfiepar,vpa ryllaHlrocrlr
II EE I'ISNIEIIEIIIIE

Onpeqennu cHarrara rel{fleparypy rr rrJror]rocrb ryNfaHrrocrr,r r1o [aII-
ur,rn 1938 r. I4cupanneulroe 3a rrelrraBeaAHoe rrorJrolr{eHr{e't*: g,2 Aaer

,rraNl cBrra6 lrelr{Ay 7'" rt N" B BoHe cBerreHufl tO IIi]. FIa {nr. 2 upune4ena
ora cBrIBb B BrrAe xpr,rnoli (npr,rnan -1), nr,rur,rcneHHoir uo {opuyne [10]:

+"* :8,74
- 4363 N"1l a,a.I)a q

N"
I + 3.8.10-o --;-r/, 14300

rc-r;. (r)

Ana.irorlrquoe ornolleulre rrrrrrrrr"r aeora IN III] ranxte Aaer BaBrrcrrNrocrb rreir{-

,,qy DJrer{rpousoft reunepnrypori r{ rrJrorr.rocrbro rylrarrHocru [11]: 
I

{1+s,15 rc*# I */ou-nr+ouro:lol 'r+, Itoa.tazss 
[ , +r,n.ro ^# |

(2)

Cor.nacuo AaHHbrnr ra6t.2,Iasiq+asa+ paBHo 4,5 s'r1934 r. u 4,0 a 1940 r., 
1,,,,U

Mcnpanreunoe Ba Melr{BBeaArroe norJrorr,eHlre cpeAr{ee rra arrrx 4uyx anaueuurl

o lNa+/



paBno 2,7, BwwcJrer{}ra.fi no {opruyre (2) aanrclrlrocrr, MeTIiAy T" uN" ueo6-

palr{qHa rpa{nuecnu Ha Snr. 2 (xplrnan 2), Xovt oruoltreur{e 
l'+tqgg

'b?s5

Aaer cB.rrab MelrrAy T" trN" B Borre cBerIeHlrfl [N II], reMrleparypa rrrrJlorHoct
Horopofi Mo)fier Hecr(oJrr,Ro orJlr{qarr,cfl ot ana.Ienuii 1'u nN" B Boue [O IIII,
Bce E{e R uepBor\{ upn6nuxreur{r{ Mo}r{Ho rlpr{HflTl HaKoe-To cpeArree BHatIe-

rrrre reMrreparypr,r u rrJrorrrocrr{ AJr.E nceft ryuanuocrr{ B qeJIoM. flepeceuenue
nprrBbrx L u 2 (w. {nr. 2) AoJI}I{Ho Aarr, HaM arr{ cpeAHr4e Buaqerrr{fl. O4rano.
rr3 prrcyEr(a BrrAEo, qTo HpuBbre rre [epeceHaroTcfl, a ecJrrl r{ flepeceHaroTcrr,

ro [pI4 reMrleparype rre HrrE(e 60 000t. .flcno, rrro aro a6cyp4uo 6our,rnoe'
Bgarregrre T 

" 
re Molner 6r,rrr, npr.ruaro AJr-s atrexTpoHuofi reuneparypbr ryMarr-

Eocrr{ rJlaBrrbrM o6pasorra rlo AByM trprnquuaM. Bo-uepnrrx, ec'Jrr.r [peArroJrortrlrb,
qro reMreparypa ryMaHuocrrr s 1938 r. 6r,rna 60 000', ro n 1959 r. oHa AoJrir{-
sa 6rrru, onoJro 30 000'. Ho ror4a, corJracuo npunofi 4, xoropaa Aaer cBflBr)

Me)r{Ay TolN" s 1959 r. [Soprrryua (1),l, uoryur,INl, qro Ba BpeMfl c t93B no'
1939 r. rrJrorHocrr, ryMaurrocrr{ ylana uprrMepHo n 6 paa, rrro rar(}fie a6cypg-

so. Bo-ntoprrx, ua6,nroAaeMoe oruomenue]f& : t0 cJrrlltrKoM MaJIo AJI.E,HB

T 
" 

: 60 000' u oarraqaer, qro Becr, Hr{cJropoA HaxoAr,lTcrr nu6o so nropoir cra-

Ar{rr r{oHr{Barlru (O II), rra6o n uerneptoii (O IV). O4naxo ro rpI,IqL{Her }r{&-
aannoft paHee, r{orroB O IV s ryMauHocrr.r set. Bo ntopofi craAI,Ir{ rlonrrBaur.rlr
Becb nr{cJropoA To}rie Ee Mo}r(eT rraxoAETbcfl, Tar( Har( aTo lrpoTr{BopeqrrT }ra-.

6rrc4aerrrr,rrr flpnr4M flutrlt.sM [NeIII]. Orrtetuu, Har(oHeIL qro AaEie B clyrrae,
rrr,rcro nogopoguoii ryMauHocrr[ (uer oxnainAalou{I{x nouon) c noa6yrn4arorqerl

anea4ofi runa WR fr 1' * - B0 000" aJIeKrpoHHafl reMrreparypa He Molr{er Har\'IHo-

ro npeBr,ruars 40 000'.
flpuuuuoft croJrb Br,rcoxoro BuaceHufl ua6lro4aeuoii auoHrponnoli relr-'

neparypbr IC 4997 Ha Harrr BBrJr.rrA flBJl.rrercrr cIrJIbI{o BaHrI;I{eHHafr r{rrrer{crrB:-

rlocrb ue6ynapuux ruuuii gltx 1938 r. 3to ,I{e oAI{oBpeMeHHo u cryntu:r o6r-
rrcrreur{eM <na6nro4aeuorou fiocro.rlHcrBa rrHTeIrcIrBHocrI{ ttw:e.vft Nl -1- N2.

Ha ocuose Aarrur;rx ra6n. 3 HaxoAltM, rrro uHTeHcnBllocrr4l ne6ynapnr,rx nltnlrfi.
n 1938 r. Baur{meHbr rrprrMepuo n 1",7 paaa, YunrblBarr DTo, rroJlyrlurll AJr.rI

Drrer(rpour{ofi relrnepatypbr ryMarruocrr{ B 1938 r. BHaaIeHr{e, paBl{oe 22 5OO"

rtlYe:0,5.106 (touna nepeceqegnfl r(pllBr;Ix 2 s.3 sa $w.2). Cuuraq, .11s

rrJrorrrocrb ryMar{Hocrr{ Ba upeMfl t:20 JrercyulecrBer{Ho r{BMeHrrrlcfl He NIox-

Jra, HaxoArrM, corJlacuo npuuofi 4 ($ur. 2), anauenlre rellneparypu n 1959 r.,
paBuoe t7 000". 3Ta ueJrr.r.rlrHa xopo[ro corJracyercrr c onpeAeJleur,Iflr\{rr cyrlpy-
ron Angpuftn 1121, rroropr,re HartrJrr{ HeAaBHo rlo paclpeAeJreurllo r{rIreHcI,InHo-

cTr{ B HerrpepbrBr{oM c[eKTpe TyTvIaHHOCTII sHarreH[e T'-u HeCI{OJTE,I{O BI{rrIe

L4 400'.
Boo6rqe roBoprr, Ao cr{x rrop [peArroJraraJrocb, qro JIIrHurr ncex nouon o6pa-

Syrorc.fr paBuoMepno BO BCeM O6telre TyMar{Hocrrr, }Ie}ItAy teu ua6nro!\erfit1:

orrpeAeJreur{o [ofiaBLIBaIor, qro s IC 4997 cyqecrByer ctpatu{uxaqlrfl ryNlaIr-
r{ocrn rra cJror{ c paaJrurlHoli cteuenr,ro L{oHrraar{r{[ BeqecrBa [121. Ilocnonr,ny
TyMaHrroct anea4oo6paatra r{ ur,r ua6nro4aeM cpaay rrr{TerpaJlr'Hr,rfi cset or.'

Bcex BoH cBeqeuu.s (O II, O III u r.A.), ro npaBI'IJIt,Hee 6LIJro 6r,r paccuntatr'
CHaqaJIa MOAeJIL TyMaHEOCTII, T. e, trOJIyIIITL oTIIooI4TeJIbEbIe paBMepLI Ita]It-
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./{oiI TaItoI'I SoHl)I, a Till{ilic S,rleliTpoHlrylo Te}InepaTypy u u,rlorflocTb B Hux.
l9ro ttpegcraBJlfler rll{Tepec He roJrrrno c royrirr 3peHrrfl BrJrrc}rcurrrr roBNroili-
:HtTx lIpurII{}I Ha6.[loAaeMltx rll]llelleuni:t u cfler(Tpe ry[IaHHocru, Ho !I ]rorotly,
'qTo TVN{aHHocTr, IC 4997, no-ulrllr.rrro}ry, oqerrb }roJroAarr lr EaxoAl,rTcfl eqe Ha
palrHeI:i cTaAI,II{ CROeI'O pasBirrrrrr. }t co;,rtaneurrro? rnreroqr.rxcn lra6,trroAarejlL-
tII,IX AAI{IIbIX AJI'I STOfO }IEAOCTATOIIIIO. O4r.rArtO BI,IBOI{I,I, IT ITOTOPLIT{ 1\II{
flpIr[tJtI'r orHocI,ITeJrbIro rluTer{cuBr.rocrr.I He6yrrlpubrx lunni,i rr cnclrrponrroti
TETI]IEPATYPi,I TYI\IAHHOCTT rr 1938 l.., OCTAI.IYTC'I B CI,IJIE, AAiIiE ECJII,I [PIIH'ITIJ
J,r o rlrr{rlaHr.re cr p a:rn{ r.rrtaqrI to r,rB JIyqer.Iurr.

'S 4. O BoBMolr{Hr,rx rrplrrrr,rHax r,rBMeueHr,rfl aJrer(Tporruolt rerrnepatypr,r
B ryMarruocru IC 4997

B upegrrgyrqeM paaAeJre Mbr HarrrJrr.{, rrro Ba 20 ner, Haqrruarr c t9B8 uo 1g5g r.,
TeMueparypa ryMaHrlocrr.{ rc 4997 yrralra rpr{MepHo c 22 000 Ao 17 000'
'O,qnonpeueuno, I{aK pe3yJILTar 3Toro, r'rHTelrcr{BIrocrIr Bcex BanpeqeHlr6lx
.JrrrHrrft (oruocr,rrenrno HB) yMeubrrrr.{Jrr,rcr, uplr6nlrar{TerrbHo B ABa paaa.

Momso ronaaarrr, qro B ycroBr{flx ryMa}ruocrrr IC 4gg7 (Nu= 0,5.100,
'l'" =, 20 000') npenra ycrarroBJrerrr,rfl aneprerlrqecnoro 6a.rrasca g.rra cno6o4-
IrBIx aJIeHTpoHoB B TyMar{Hocrr{ HaMrroro }reHrrrrre 20 net. fler,lcrnr.rrensuo,
-llpeM.E o4uoit perou6lruaqun

tp,r= -L:O,.m#.,_,n:8.106 cex.

*"4'*,'",

l9ro osHa.raer, qro Ba roA (3'to' cen.) naingr,ut eneH:rpoH rrplrlrepHo rrerrrrpe

;paaa upoiiAer qepeB I{rrItJI peHou6lruaqr,ra-rroHr.raar{r{rr. Bpervra ycra}roBJre-
'Hr,rrr eJreHTpouuofi TeM[eparyprJ erqe l(eHbr]re - [op.EAr(a HecKOJrf,Kr{X He-
gerr,. Tanr,rlr o6paaou, Molnrro rloJrararb, uro na6nro4aeMoe B Terregue 20 ner
r{BN{e}Ieurre crrexTpa ryMaHHocrrl 4eitcrorarenr,Ho ecrr, peayJrbrar MeAJreHHoro
ruBMeHeHufl nu6o uoulnocrrr r,IcroqHr{ItoB oxJra}r{Aerrr{.rl TyMaHHocrrr, ln6o
M0rqtrocrr4 rrcroqHr{r(oB Harpetsa ee. Tor {anr, uro r{BMeHerlr4rr B crreHrpe
'o6tscsnrotc.rr roJIbr{o rraMeHerrr,reN,r re}rrreparyprJ TyMaHHocrrlr, roBopr.rr o
TOM' IITO UOI{I{3aI{ILfl B TyMaHHOCTI{ IIOCTO.EHIIa; CJIOAOBaTeJIbHO, IIOCTO.SHHO
norr,rqecrBo (r.r nauecrno) oxraixgarolqrlx ryilraErrocrb r,roHon. Taxuu o6pa-
:BO1\{r [aAeHI{e TeMlepaTypbl TyMaHIIOCTII B STOM CJIyqae OBHarIaeT IIaAeIIIIe
MOU{EOCTI{ UCTOrrHilrtOB HarpeBa rylvlaHrrocTl{, T. e. yMeHr,rrreHl{e HoJIr{qecTBa
alreprrrrr, uonyuaetror,l HalnAbrNr DJrer{TpoHoM B eAr,rurrrly BpeMenr{.

flanur,ru trcroqurrltoM DlreprI4r{ coo6o4urrx aJrer(TpoEoB TyMarttlocrl{ .rrBJIt{er-
{fi ynrrpa6lroneroBoe r{BJryus11rr. BBeBAr,r (x <9L2 A). HouuuecrBo a}rep-
r!1rr, rroJryqaeMoe sJrer{Tpor{oM upu {ororaoHr{3arlrrr4 BoAopoAa, oflpeAeJr.Eercfl
cpe4ueft aHeprI{eI-I I{orrlltBylorqero L"-xnaura (/zv) . Oguaxo Jrer.Ho rror(aaarb,
rlro rlplr 1r"/-1:l1. T*:5-8'{04o K, IlrrltaHoe pa3yMHoe I{BMeHeHrre reM-
rleparypbr tlApa Ire Aacr BaMeruoro rraMerrer,us hi: 6.narogapx cr{JrbrroMy rra-
Aer{rrro roa{{nqnerrra rrornoqenufl c rracroroft (o, ,- v -r) BoAopoA r{our{Byercfl
,B OCIIOBHOM I(BAIITAMII, HETIOCPEACTBEHIIO HAXOA'IIIII{}I}ICfl 3A NAfiMAUOS-
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CHrrM [peAeIo]I t. tr4sgetrenne ?* rptlnon,tll lt II3[IeHeHun HoIutIeCTBa 3Tllx

fiBaHToB, Ho I{e IIx cpeAgeli sHepIlIII. Fla6,nrogaell6e I{BI\[eEeII[e 3JIeHrpoH-

HOrl Ter{11epaTypbr ryr{arrHoCTrl, [0-81{A1610]\.Iy' i\Io}r(eT 6rrrr o6yc1oB;1ego

Bapr{aqfleii iliecrltoro HoprlycltyJraplloro Ir3flyqeHur flApa' flog'po6uo oror

Bolrpoc 6y4et pacci\{orpeH li cJleAylolqeii ctarle'

-fl ucxpeuue 6raroAapen rlpo6. E' A' Bopouqony-BellsulrnoBy 3a JIIo-

6eanoe coo6u,eHl,Ic [oJryrIeH]IbIx IINI peayJl]'raroB Ha6[IoAeH[fi cuextpa IC'

4997 (1959 r.) Ao rlx ony6.nr'rxonanna'

l\eHa6pr 1960 i'.

*BqerouryMaHHocrr,IC4ggTHelpo3paqEan4'nrL"-nraHroB'oAlrarlo'ooulacso'
OtrPEACJICI,II{IO AOTTTT CT:P6IITPEHA' YCJIOBI'IE XLC<L BCC AA BI{trOJIHfETCE BEYTPI'I TYMAIIEO-

CTII.
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Ar{A,rtIiNILIfr HAY}t CCCP

I,I B B E CTI,I fl II P },I M C I{ O lil A CT P O OI{ 3 I4 IIEC I{O fi O EC E P B AT O P I{I{
Torvr XXVI, 1961 r.

CIEI(TPAJIEHbIE I{JIACCbI I'I 3I}EBAHbIE I}EJIIIIIUHLI 12192 3BE3l{
ts IIJIOIIIAAI{E C UEIITPOM d-18h54m, 6: + 5'00' (1950,0)

U. fi.IIPottu,n

Hatanor coAeplxltr AarrrrLrc o cficr{TpaJrr,rrbrx r{Jraccax ll {ororpa{r'rqecnrx BeJrlrqllflax

!492 arcap, n o6nacu.r Mre.ruoro llyut 6o y 6oc qeutpoll 4: t8h54m, d:+5'00/. I-Ia-
nepxynarr4oii crpanr,rrlbr naraJroranpnBoArrrc-srrorrepa nepnoli tl too,re4ucii sBeBA crllaHrrl{rrl.

Sresgr.r a HaraJrore pacrroJro)r{errr,I Iro 3orrat{ cnJrorreirrl.fi. Bnyrplr BoIIbr 3r}e3[rrr pacrroJro]Iterlli.

uo Bo3Mo)1{Hoo'r'rr n rroprrAxo Bo3pacranlrfl trprrlloro nocxorr{Ae]Il'Ir. B cro,l6qax Ilol\reUellbr'

C.T]EAYIOqIIC AAHHbIE:

t) uouep rro rropfiAny I rtatri4oll aolre;

2) cnenrpamnuft xracc (Sp);
3) {ororpar}lrqecHa.E Brl0lli(Ila-s nc.rrt'rulltra (rzrg);
4) nolrepa tro Haranory BD rurn lf D.
}I{npurrrrl ruprrprorl BrrrACJrcrrH crrer{rpbr, Br,rflrrcarl}Irie ts lI, 21. ,[,ln aeea4, Iloiltepa

HoropHx orrreseHr,r BDe3Aorrr(alrrr, B rtorrqe fiaraJrora r'IMeIorcfl rrprrlfe{alllrrr. B npt'rucualrltlx
rprrlrflro conpar{errr{e: A - 

Hara.nor P. Arlrncua [3]. lleperrennrle sBC3Arrr oro]I{Accrl,rlollbl

c rraraJroroNr [/r]. Cncx,rpr,r, rrcria]rrorrrrLre clcr{rparrr.r coceAlMx 3BC3/I, aar{Jrlolclll;l IJ.

cno6Hrr.

SPECTRAL TYPIIS AND STIJLLAII trtAGNlTUDES OF 1z'r92 ST/\11S IN AN
AIilIA \VITI-I THE CENTEIt c{. : 18rr54rn, 0 : -i. 5'00' (1950,0), by 1. 1. Proll)'k.-
Data orr spectral typcs and photoeraphic uragrritudes ol 1492 stars in a lliliry \\ra1r

tegion, 6o x 6", rviLh the cctrLcr a : lSlrs'lln and 0 : -]--5'00', arc givcn' Thc sl'ars

arc lisLr:d according to zoncsofclcclirration. Tlre colutnns contairr thc lollolr'irrg:
1) the nurnber of the star il thc declirtatror zon'l;
2) spectrum (Sp);
11) photoglaphic magnitude (nrrs)i
1r) Lhc BD or IID number.
Spcct,ra tal<e1 fi'onr [1, 2] arc givcn in bold type. 'Iho stars x,illr an astcrisl< have'

rcmarlis at thc cnd of thc cataloqur:, rvlerc r\ clcsig-uaLos Aitkcn's cat.aloguc [3']. The

tariablcr stars are identilicd accordtug to caLalogr-re [1r]. Spectra rvlticlr are or,erlappcd by
speclt'a of close stars are givr:u iu brackr:t-s.

IIacro.nu{lul r{araJrourBJrrrercrr aracrrrro Ila6orrd Itpr,rlrcnoii acrpo0u3ualecItoi,l

o6cepraropr{lr [o ],rayrrcrrrrro Mle.rnolo flyrlr [51. f{auurre o nlareplraJle }ra-

6nro4euuri,a rar(irie qacrb pe3yJrr,TaroB, noJryqeHHbIx rlocJIe ero o6lla6orltr'
oly6runoBaHLr u cr&Tr,c [ti]. /{ra onpeAeJreHr,r.rr crreltrllaJrblltlx ltJlilccoll sBeaA

35L



6;uo uo;ryueno tB rrJracrr,rHon c Er{crroarrrurfi]rir or 5m 4o 2l',5, flprr aror{ rrcrroJrb-
soBaJrr{cb e}IyJIr,cI{lI I(odah 0a O u Agfa Aslro Platten. CueHrpalr,utril ri.nacc

AJITI nall{Aofi a]]ea4r,r oqeHerl He N{erree qeM [o rpe]r rrJracrlrHr{aM. Cpannenire
saureft rt.uaccr,r{llxaqr,rlr c Hlraccr.r{r,rnaquefr IID rrpuBeAeHo ua pucyurie. f{r.rr
c.na6r,rx 3Be3A, He norneArrrr.rx B crrrrcon [6], uo o;1noli rrJracrr{r{He or{er{egrJ
.{tororpa{nuecnue BeJrr{q}rHbr. FIylr-uyuH.r u crrcreLra {ororpa{r,lvecHrrx

c l-Z
o 3-4
O t-/o
O rr-t
Q n-zr

BO V-
80

Cpanueuue c[er(rpaJrbrrrlx r(JraccoB tro RaraJrory c oupeAeJreuuflMr{
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+s" 197-217

197

198

199

200

201

202
203
20lt
205

206
207

+6" 1-72

-l-l+'3987
5 /1038

*/+"3992
5 4047
zr 3993

5 4048
5 tt049

5 1t05t)

zr 3995

6 3948

6 3950

6 395r

6 3952
5 3959
6 3953

6 3952r

6 3955

6 3957

6 3958
6 396t)

6 3961

6 3962
6 3963
6 396/r

A2

K2
FB
B9
KO:
K2
dF2
(F2)
F8
(RB:)
F(]

1.1n it

10,6
G(]

B9
RO

(K)
AO

ltB
AB:
L2
R8
115

208

209
2ro
211

212
213
214

216
2t7

39
1t0

4,1

Lt:

44

4t:t

/t tl

/ll

48
L9
50

51

52

JJ

5l
55

56

5B

59

60

61

62

uJ
E4

65

66

67

68
69

70

7,1

72

B9
F0
GO

o:
AO

TO

RB

AO

r]9
AO

KO

BB:
(A0:)
KO

K2
K2
A2
B9
KO

K2
I(0
B9
B9
T2
FB
A2
KO

GO

GO:

GO

K2
F2:
B8
G

KO

B5

11.,1.

72,1

12,0
1l ,3

10, 5

11,3

it 4040

5 404[
5 4043
5 4044
5 4045

rtT9

10, 91

ll ,1

tr,9

Ll ,2
11 ,4

I
2

J

4
5

6
7

8

I
1.0

tt
72
13

11,0
11 ,0
12,45
11,0
10 ,5
1.1,5

12,3

rl,2
12,1
10, 6
12,1
4' 4

11.,4

10,5:
tr,7
11,t,
12,1
ii,0

11 ,2
11,2
1.I,I
Ll ,r;t

11 ,L
11.,5

t2,0
10, 6

11 ,6
10,9
12,0
LI ,tn

12,1

6 3930

0 3932

6 3934

6 3935

6 3936

6 3937

6 3938
6 3939

6 3940

5 3951

6 3941

6 3942

6 39213

6 3945

6 3946

6 3947

K2
B9
KO

GO

AO

B2
RB:

K2:
K2
KO

89:
KO

FO

K(l
B5:
ll5:
riB
GO

Il8
B9
o
K2
Dt,

r5
I(0
lls
K2
B9
AO

IB
A5
GO

BO:

I(0
G2

F5

12,0
11 ,8
M,7
J1,6
10,3
11 ,80

!2,4
11,5
12,4

1.2,3

tl ,3
t0,4

12,5
t2,3
12,1

1.2,0
tl ,7
1l,8

1{,9

t0 ,8

11 ,0
10,5

11 ,3
t2,t
12,46
10 ,8
11,i1
t1 ,0

6 3965

6 3966

14

J5
J6
,LI

t8
19

20
2t
22

2/+

26
,n

28
90

30

3t
20

35

36
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+6" 73-t72
H a ra.-r or (rpo1o;imeune)

74

75

/b
77

7B

7g

80
B1

82

83
84
B5

B6

87

8B

B9

s0

91

92

93

94
95

96
97

98

99

100

101

102
103

704 *

105

106

107

108

109

r10
ttl
112
113
1,14

1,15

116
lt7
118

119

120
121

F2
KO

Il8
GO

GO

BB

KO

K2
B9
KO

A
F5
IIB
G2

B8
B8
F
KO

G2
gG9

BO:

(A)
(A)
GO

GO

B9
B2
G

A2
BO

B9
M
AO

A2
AO

G

GO:

AO

AO

F5:
B5
G

AO

KO

G5

FO:

F5
AO
(B)

nlpg

10T4
10,5
11.,5

12,1.

L2,0
t0,7
10,5
l.t,4
11 ,3
ll ,7
1.2,L

10,7
10,t,
11,9
L7,5
II ,5
11,9
70,4
10 ,8

12,5
11,6
12,0
11,6

70,7
11 ,8
12,0
t7 ,7
72,52
10, 5

1'1',2

Lt,7

1'0,7

12,1,

1t,g
72,4

72,0
t2,4
77,9

11,9

11,0

10, 5

r1,3

*5"3971r
6 3967

6 3968
6 3969

5 3977

6 3971

5 3982
6 3981

6 3982

6 3984

6 3987

6 3988

122

IZJ

124

125
126

127

128

129
130

t31
IOZ

133

134
135

r36
r37
138

139

140
t4t
142

143
l41t
r45
146
'ttl I

148
149
150

i51
152
153

154
155 *

156

157

158

159

160

161

t62
ItlJ

1.64

165

1 tltl

167

168

169

1.70

7l ,5
11',0

71 ,2
!2,2
Lt,r
72,4
12,5
72,1.

11 ,8

7t,4
7I ,2
1.2,7

12,2
77,3
1,2,7

72,8
10,4
12,2
L2,5
12,24
tl,,4
11 ,6
1.2,42
tt,4
10,3
L7,5
1.t,7
10,9
12,3
ll ,7

10,5
70,7
1t ,6
t2,22
11',3
13,0
11.,3

17,9

77,8
t0,7
72,28
i, ,

11.,3

Lt,t

+5"3998

6 3991

6 3992

6 3972
6 3973

GO:

A2
AO

B9
r(2
K
G2

u5:
K2:
B9
K2
KO

GO

ll8
lt Zl

BB
F5
K2
B5:
GO

GO

GO

o
K2
F2
BO:

BB
B9
AO

K5
A2
B8:
AO

AO

KO
AO

GO

BO

KO

B5:
G2

AO:
F5
KO:
A2:
BO

rt2
KO

GO

6 3993
6 3994

6 3997

6 3996

6 3998
6 3999
6 4000

6 4001

6 4002

6 40Ut
6 21003

6 4005

6 3985

6 3986

6 3989

6 3990

5 4006

5 4007



l{ a t a rr o r' (upogorxteune)

+6" 17t-243

til
172
1i3
174
175

176

171

178

179

180

181

182

183

{84
185

186

187

188

189

190

191 *

192

193

194
195

196

197

198

199

200
201

292
203
204
205
206
207

+7' 'l-20

6 4010

6 401.1,

6 40t2
5 4026

6 4014
6 4015

6 /1018

6 4019
6 4020
5 4025

6 4022
6 4023

6 4024

A2
B5
A2
G

A:
A8
FO:

K
B8:
A2
(G0:)
B9
GO

KO

GO

KO

GO

K2
G2
B8
(G2:)
FO

KO

B5
K2:
G2

FO

F
B5:
B5
KO

K2
K5
GO:

K2
AO

208
20g

210

2LI
212
213
2t4
215
2t6
217
'218

219
220

221

LZT

224
,-), (

226

227

228
9ro

230

236
,Q1

238
239

240
241
242

Z1}J

KO

B9
F5
B5
F2
A2
FO

GO

GO

KO

K(]
KO:
FO

Ir8
AO

AB
B9
KO

B8
G()

dF4
B9
K2
GO

A5
85:
F5
AO

B9
F'5

K2
A5
AO

B9
B9
K
G2

rLTe
12,t,
!0,7
12,1r

11,6
tt,5
11,8
l, ')

II ,7
f2,4
11,6
12,0
11,0
1l ,0

10,9
10, I
10,11

1.2,1

12,r

11,0
t1,8
Ll ,7
10,5
12,0
10,7

11,0
11,6
10,6

17,5

11,8
12,t3

12,5

+6"4007

6 21008

6 4009

t0T5
12,4

12,4
4.2,7

12,1.

12,4
,to D

t0,7
12,r

12,2
11,6
[1 ,3
11,9
71.,/1

72,1
12,2
14 ,L

12,9
12,6
12,1
10,3
12,0
L2,l
12,2
tt,6
tt,8
41,5:
Il ,tt
11,9:
t1,5

178164

+5'4035

6 4026

6 4027

6 4029

6 4028

6 4030

6 4031

6 4032
6 4033
5 4046

6 403tt

6 4037

F5
KO

K2
It2
A2
K2
KO

AB
A8:
AB:

I
2

rl

4
5

6

7

B
o

1()

10,6

1.1,4
4,T,1

t0 ,3
11,6
7I ,6
tt q

t2,0
11,3

7 3835
7 3836

7 3837

6 3933

7 3838

12,0
10, B

11,2
4' 

'
I0,7

i1,1
11,3
:11 ,2
70,/r

7 3839

7 3840
7 3841.

/ JOZ10

7 3844

7 3846

1I
t2
13

L4

llt
16

17

tu
t9
2l)

AO:
FO

B9
K5
F8
A5
AO

1<2

B8
K2
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ltTS
11,6
tt,0
12,5
12,2

{{,5
1.7,9

1{,8
11 ,2
11,6
10 ,5
10,6

ll ,6
71",6:

11,3
11.,0

1.2,0
11 ,8
7l ,1
10,4

B8
I(2
F8
B8:
B8
.AI-r

.{
Il9:
K5
GL)

GO

F2
KO

I]B
R9
FB:

IJ Ir

AB:
F2:
Ir9
lrB
AO

u9
A5
KO

K5
F2:
F2:
K2
A
Il5
K2:
K
o
(B)
B8
AB:
(F0:)
K
B9:
B9
B8:
A()
Il9
It2
B9
AO:

u5
A5

2l
22
23
24
25
26
nn

28
,o

30*
3t
32
OJ

oc
35

36

37

38
39
40
41

42

44
45

46
47
48
49
50
5t
52
53
54
55
56
57

58
59

60
6t
62

63

o4
65

66
67

68
69

11 ,8

11 ,9
10,8
tr,4
12,6
t2,4
.11,0

ll ,7
[t,82
11,6

10, 8

\t ,7
11,3:
11,0:
ll ,t,
1{,6
11" ,7
11,5
11,8
10, 8

ll ,4

+7" 2L-11.8

l*
+i"3847

7 3849

7 3851

7 3852

7 3853
6 3949

7 3855
7 3856

io
7l
72

71+

7 
r,t

76

7i
/6
79

80
BI
82

OJ

84
85

86

87

BB

B9

90

91

92

93

94

95

9t)

97

9B

99

rl(X)

101

t02
l()3
r04,

105

1Oii

I07
108

109

110

111

112
113
,114

115

llti
Il7
118

H a r a .-r o r (npogonxreulre)

12T1

10,6
72,23
It ,t
12,2
12,0
10,4
10, 6

tl.,5
1,7,2

11 ,8
4' 

'
1.7,r
11 ,3

L2,2
11.0
LL,L
1'I,2
10, 5

11.,2

11,8
11,5

11 ,8

L2,O

t2,2

I'L,9
10, I
L2,1"

1,2,0

7l ,tt

11 ,8
It,9
10,9
12,2
12,/t
11,8
12,l
12,38

K5
AO

AO

AO

B8
BO:

F2
89:
A
FO

GO

K5
GO

K
G

KO

K2
B8
G

G2

AO

AO

K2
K2
l.B:
KO

KO

G2
A2
B8
A
t'8
R8
B9
I'B
G2
(K5:)
KO
F2
l'0
AO

B8
AO

GO

B9:
K2
K2
F
o

7 3857

7 3858
7 j859

7 3860

7 3862

7 3864

7 :1866

6 :J956

7 :l8ti9
i ',18 t-()

6 3959

7 3872

0?o

7 3887

7 3888

+7'3873
7 3876

7 3875
7 3878

7 3879

7 3880
7 3881

7 3882

6 3970

7 3883

7 3884
7 3885

7 3890
7 3BBt)

7 3893

7 3894

6 3977

7 3895

6 3979
6 3980
7 3896
7 3857
6 3983
7 3898

7 3899

7 3900

BD



+7" 119-21ri
Ii a'r a l o r' (rrpolorrxrenue)

tt9
120
t2t
122

123
l21t

125
126
127

128
129

130

131

132
133

73lt
135

136
t,1l

138

139

l1t0
'141

142

143
1./t/t

r45
146
147

148
t49
150
151.
,1,52

153

154
155

156

lJ/

158

159

160

161

162
163

l6/t
165

r66
167

B9
B9
AO

u8
B9
F5
1.-5

GO

B8
Ir8
I]B
A2
GO

GO

Il9
AO

I\'I

ll2
KO

GO

Il8:
F5
GO:

F5
GO

Il5
A2
G2

GO

B9
GO

A2
B8
R9
w.)

G

KO
GO

Il8
Il9
B9
F2
AO

o
.,\

K2
FO

K2:
K5

t2T2
1"1,2

12,3
12,2
11,6
ll ,!
10,5
10, 6

12,l
11,,7

1l,4
Lt,5
10, 3
t0,7
11,5
10,7
11,3
10,9
11,9

12,3
1(),9
1.2,0
10,5
11,6
t2,7
11,0
10,7
11,8

10,7

t2,I
1,2,2

11,8
t2,ti
11,8
!7,1
tt,2
11,6
{0, 6

11,0
12,45
72,7
11,6

L2,2
10,6

7 3906

7 3908

7 3909
7 39tI
7 3910

7 3912

7 3915

168

169

170
17t
172

173

174
175

176

177

178
'179

180

18r
182
r83
181t

185

186

187

tgg *

189

190

191

L92
193

194,

195

196

197

198

199

200
201
202

20?t

204

20"o

206
207

208
209
210
211
212
213
214

215
216

K
B9
AO

K2:
GO

B8
GO

K5
G2

G5:

FO

B9
GO

KO

GO

K2
B5
B5
B

KO
AO

B9
FO

GO

F8
G

F8
G2:
GO:

F5
A
jr'B

GO

B9
A
GO

GO

\tZ
AO

139

]]5:
F2
B5
KO
B8
KO

AO

r\5
K2

1.2T6
ll ,g

11,g
1t ,0
1.2,0
71.,9

!2,t,
10, I
11,9
70,4
!2,7
tt,3
tt,5
12,1
12,1
12,6
11,9
12,2
Lt,t:

11,9

4' 
'

10, I
12,I
10, 3

12,3
11,9
10,9
12,3
10,5
1l ,7
12,7
12,tt
lt,2
72,2
10,8

12,g
12,6
10 ,8
t2,0

10,9
10,5
11,0

L0,4

7 3943
7 3944

7 3945

7 3948

7 3949

7 3950

7 3951

+7"3902

7 3903
7 390t+

7 3905

+7'3935
7 3936

7 3937

7 3942

7 3941

7 3939
7 3s4o

7 39L7
7 3916

7 3918
7 3919
7 3920
7 3921

7 3922

7 3921r

7 3926

7 3927
7 3928
7 3929

7 3932
7 3931

6 3995

7 3934

7 3952
6 zr0t3

7 3953

7 3955
7 3957
7 3954
1,77748

6 4017

7 3958

olo



+7' 2t7-261.
H a ra.rr or (onouvarure)

BI)'npg

7 3979

7 3980
7 3981

7 3982
7 398:l
7 3981r

6 1r03i-.r

GOi .

AO

B8
KO

A
G5

GO

F2
A2
B9
B9
B9
B8
K
B8
B9
F8
X,I

dK6
(F-G)
F
BB
!'
BB:
BB

217

218
2tg
220
221
222 *

223*
224
ootr

226

227

228
,ro
230
231,
9?' +

LJJ

ZJLl

z;ti)
236

238
239

iln:5
10, 8
'12,6

10,9

2/t0

247
242

243
244
245
246
21t7

248
249
250
25t

253
254
255
256
257

258
255
260
261

L!:11
r1,9
L2,5
10,9
72,1"

12,tt
12,2
ll ,2
l.L,0
Lt,,6
!2,1r
I'I,0
11 ,8
tt.,7
72,4
10, 8

Lt,4
1,0,4
11 ,B
1'1',6

tt,7
11.,1

11 ,0
tt,4
11,9
L1.,8

tL,6
Lt,5
T,L,T

l0,tt
1.1",6

1'1',7

rl ,5
12,0
1'2,3
t1 ,0

+7"3959

7 3960
7 3961

6 402t
7 3562
7 3963
7 3964
7 3965

6 4025

7 3567

7 3966
7 3968

+7'3972

7 3973

7 3974
7 3976
7 3975

7 3977

7 3978

7 3969

-[I p u lr e rr a E r4 E:

200 I4stegcffssocrb Jrvrarl K, naH s A8,
a Ilo,Iocll G, xax s F2.

A
AO

K5
GO

KO:

K2
AO

AO:

B
AO

G2
G5:
K2:
A8
A5
AO

B9
B8
K5
KO

+5'
90 A 11887.

+6'
104 V 840 Aql.
155 A 11959.
1.91 L t2029.

+7'
30 A LL7t2.

r88 A {1981.
222 A 12037.
223 B cnexrpe rugua nonoca G.
232 V 844 Aql.

67 A 11.827.

100 A i1888.
102 A 11891.
110 A 11917.
152 FK Aql.

r DO-rd
59 A 11790.
84 A 1.1.842.

85 A 11844.
254 A 12092.

*lto
58 A 11i87.
81r A 11853A.
8zra A 1185311.

1.,
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Tou XXVI, 1961 r.

pAC ITPBAE JTEHI4 E [OIJrOriIAIOtrlEfi MATEI' Ll ]1

BDJTUSU TAJTAKTI,TTIECI(OIO SHBATOPA B OEJIACTI{ AOJITOT
gl 

-107.
9. C. Bpo0ctttr,tr,

Ilo.rr,aytcr, IarrrrbrMll AByx r{araJloloB orIeItTpaJrrrr}rx l{iraccoB r.r fio]taaareJrefi rlnera
3BoBI{ l o6racrrrx c qerlparvrr{d,:- lh3gttt, 0: +61'n d:2ti30m, 6: +59, rpeArrpil-
rrrrra rroflr,rrria orrpcllcJrr{Tb paclpeAeJrelr}le telrnoll Mareprrr.r B AaHHoM nanpalnenr.rr.r. tr{c-
cJrcAyeMarr o6lacrI, cocraBJlger 96 rn. rpa4ycoB, rrprr l:91,5-107",5. I:Ia {nr. t lr 3

llarrr,r {ororpa{uu c Arnaca Irocca r.r I{a.nr,lepr', na r{oropr,rx orMelrcH ranaxrr,r.rccxuii
Dr{Barop (1900,0). flprr orrpc4r:.ncnr,rr{ fiorJro]qeurrfl r'rcrroJrb3ouaJrr,rcb BBe3ArJ ctrer{rpaJrr,rrr,rx
n.rraccoB O - F5. lla r!ur. 2 4anr,r r(pr.rBrire lrar{errerrr{fl rorJrollefilrrr -y', c paccronrrr.rcll
g:rr o6nacru o : 2h30m, 0:+59'. Dra o6ract orJrr{qaercrr oqenb HcpaBrroMeprrbrM

norJrorqerrlrel,r. Br,r4e.;reuo celtr o6.racteii c upu6.nuaureJrb}ro oArrHar{oBrJM tror.rron{err.{e}r, rro

71,r,rr naar4oii o6.lactlr paa6poc rurArrBrrAyaJr;rrrix rosen ra itpuuoiir (Ar, R) AoBoJrr,no Brra-
.rr.rrerruuii. O6racrr- c qerrrpoilr o( : th30m, 6 : -l-6to r,rMeer 6oJree rrJraBrroe pacnpcllcJre-
lri.ro rclrroll lrarelrrrrr rr rroApaB/\cJreua 1ra l(Ba yqacrfia. Ognaito r.nrccrcrr flecxoJrbno 3BeaA

OR s6Jruatl raJrar{Tlrrecrioro Dnlaropa o ]} -V: I,5--2,5, Itoroprrre rre rrauecerrr,r rra
H1Irlr]bro {r,rr'. 4. l{ax nr.r4uo ira {rrr, 2 u 1+, n6n:r,zu raJrar(Trrarecltoro or{Baropa gaMerrrr,ti;t

pocr rroi'Jroilr.elrJrrr rrlrrrrrlaercfl rra pacoro.srri,lr,I or{oJro LL00 nc or Colnqa. PocT nor:rotqelrrlr
C paCCToflIIlIeII IIc yNIeIIbIIIaerCu IU]I IIa OAIIoilI yrJaCTKe IIa paCCT0TIHI,ILI OHOJI0 7500 nc,
r71c ira6;rrogaercrr riarrlrcrrblrarr rrJrorrrocrl neii,parr,noro Bo,rlopoAa n oToM rralpauJrerrl{n.

TIIE DTSTRIIUTTON OF AIISORBrNG NTATTER NBAR TI-IE GALACTIC DQUA-
?OR IN LONGITUDITS 9t-1117', by.1l. .9. Ilrodslruya.- An attcmpt has been made t,o

dctermine the distrihribion o[ dark matter using data of trvo cataloguos of spectral types
and colour indices of stars in regions rvith thc ccuters o:1h30m,6: +61" ancl o:2h30m,
0 --l 59". Thc studied alea covcrs 96 square degrees ab I : 91".5-107'.5. Photographs
fron the Ross arrd Calverl atias are reproduccd rn figs. t ard 3, on Nhich the galaclic
equator (1900.0) is indicrt.ed. O-f5 speotral type stars werc used lor the determinaiion
of absorption. Thc curvcs of variation of absorption ,4, rvil,l'r distance for the ,'cgion c :
- 2h30m, 0:-l 59'arc givon in fig. 2. The absorplion in this regionisstronglynon-
uniform. Sevcn regions rvrth approxirnatcly the same absorption are marlted, however
for each region lbe scattering of separate points on fhe AD - 11 curvc is rather large.
In the regionwith the cenl,er at o: {lt30m, 0: +61o, the distrlbution of darl< matter
is smoo[her. The rcgion is diviricd into two parts. Howevcr there are several OB stars
ucar the galactic equator with B - I/: 1..5--2.5 which are not qivon in the curvcs of
fig. 21. 4r is seen from figs. 2 a:nd 4 near the galaciic equator thcrc is a noticeable
incrcase of the absorpLion beginning rvith Ure distance about 1100 ps from the sun,Tbc
increase of absorption rvrth distance does not dimilish in any of the areas at a distance
of about 1500 ps, whcre thc lowcst dcrrsity of neutral hydroecn is observed.

Jl,,)



I4ccne4yelran o6tacrr, BIIJIIOaIaeT AIre trJIou{aAI{II [o 48 Hr. rpaAycoB, AJIft

Iioropr,rx 6ulu onpegeJlenbl r.r oty6nuHoBaHbl crler(Tpsr I{ [oHaBareJrI'I l{Bera

3Be3A.flpare 72*5 lL,2l. Ha ocnoBar{r.r[ Aarrur'rx arr{x KararroroB r4 6oluuoro
qugra paHHL{x auea4 atoi,i O6;raCrtr, COAepr-I{aIqlIxCfI B I{aTaJIoIe XUnruepa

[3],6sr;ra upeglpI,II{rITa IIoIIrITIta I{3yt1111o paClpeAe"rIeHIIe [oIJIOIqarorqeii

r.rareplrrr B r{a[paBJrerttru, L : 91,5--107"5 R6,nrrglt I]aJIaHTI{rIecIioIi rlJlocliocrtl.

PacupegeneHr,re paHlrrrx rlrlaHTon rI lla6Jrlo4el{tttli uott-flpl,rsaqI,IIr sBeBA cRII*

AeTeJrr,cTsyroT o Tot{? arTo B o6JracTfi I : 102' utinpauJreulre Jryqa BpeHtrr{ rrep-

rrerrAr{r(yJlrlpuo ocI,I olupaJlbHoii nernlt, I{a3LIBael\IOiI pyI{aBO}I llepCer. Cufleb

reMrror,l r{aTepIII{ co crrl,Ipa[],Holi CTpyItTypoii noxa AocTaroaIHO He I'I3YaIeHa.

B 1953 r. Eaa4c rronagaJr, rrro B M 3t 6.rrr,ratal'lun{e r( fll(py cnrlpaJlr,Hlre IterBI'I

cocToflT B ocl{oltHotr r.{B rrbrJrrl, a c yAaJIeIII{eII OT TIAIIa ItOJIILIIeCTBO IIbTJIII )II'ICH6-

Uraercfr? ycryllafl lvrccTo IIIJJIII BBeBAaI[ OB u Au$tly3urr]Il ryNlauHocrflu. IIo
rrHorAa reMr{bre NlaocLr Ho}rrleHrpr{pyloTcfl rreBa]}rlcl4rlo oT BReBA OB. Talrtle

Itecra ur,lelorc.g n 1\{ 51, M tOt n n M 53. Il atoii cllrlsll rpeAcraBJlfer I'IHre-

pec o6JlacTt c L -.. 9t + 107" u6"rttralr IaJIaI(TIlrIeCHoJro eI{BaTopa, B Hallpan-

.{eHlrrr rto.ropor:i n.ro1-roii crrlt piiJIErrr,ri,i pynan Ha6JIIo/(aerorl Ha Itpatra ii rtro.it.

paccTotrEr,ILl.

tr{cnonta.l,enrLre :3 Droit o6tracrr,r r!cltor:pa(ruueolille lleirlIqIrrrLI rI qlrera [pI'I-
IleAellbr 1] cllcrel\Ie ll, I". IloatoNj)I 11pt' orpe/{eJlenul'I rorflou{ellllfl NII'I [oJII,'3]-

eN{Cfl IrOpI{iLJII,IILIxII,l. IIReTalII,l, IIpI,IIITITLIIII,I 4lA atOr:t C]ICTe]ILt l'I nplIBeI{eII-

rIrJr\Ir{, R qacrIIoLrrr.r, u I{araJIore XuJITHepa. A6cotrIorI{bIc r}eJII'laII{HrI 3tse34

B n 6onee roB,I{Hnx IIpI{HtIrbI IIo AaI{HLI1\I Mopraua ll. HI'II{eHa [41. l[ln a5co-

irrorrrbrx reJrllrrr.rrl BBeBA O xrbr RocrIo"TII>BoBaJMCrr otIpeAe.rIeHITlMu ltoilbl,IloBtl

J11]. Ornorueuuc o6tqelo Birsliinrrrroro lorJrortreHl'I.fl It ce.rrexrl{IlHoN{y rlpl{lrrllro

Ax
::O.

E (u-o\

$ l. PacnpegeJreHl{e reM}rofi MarepI'IIr

n o6.nacru c rIeHTpoM d:lhJQnt, E: -l-59o

,[,nr uayueur{fl paclpeAeJre}rr{f rrourorqarorqeft Marepu[ rrcrloJrbBoBaJll4cr,

BBeBArI crrel(rpaJI],HbIx rIItroB O-F5. fIpe4naprteJIbIIbII'i aHaJIIIS cpeAHI'{x

rror{aBareJreii qneta BBeBA crrexTpaJrr,Hr,rx HJIaccoB HaK {yHrutrIarl BIIAIIIMoIf

tsEJII4III{IIbI IIOHASAJI, IITO ME?fi3BEBAHAfl MATEPI{.E, BbISbIBAIOTqA.fI TIOHPACHEEI4E

BBSBA, HaXOAI{Tcfl AoBoJIbHo 6nraaHO oT Co;111qa. ItpOue Toro, Ha [JIorqaAKe

48 Hs, rpaAycoB rronpacneur{e crrJrbuo r\{entlercfl or Mecra r( Mecry. Iloatoruy

6rrnu sbrqucJIeHLI A, U uO4ylb paCcTOflIIuf! rno-M AJIfl l(all{Aoft enea4r,r lt

HaHoCr{JIr{Cb ua lpa$uxra (Ao, rno - M) rro yqacTxaM, IAe' coIJIaCHo IIa,irO-

IIapcRIIM I(apTaM, rvrolltuo 6rrno uO4oapeBaTb oAlIHaHoBoe IIoTJIOu{eHI'Ie, f]y-
TeM nocTpoeul,Ifl rpa$uxor Au, tno - M c Ha[MeIIbItrIIlvI BoBMO]I(]IEI]I pa3-

6pocont roqex 6rrnn sr,rgeneubr ceMr, o6nacteri c 6onee r4Jrr{ r{eHee oglmaxoeor:i

BaBr{cr{MocTbro AD oT mO - M. IIoCre aroro 6IJJIo BLIuI'ICJIeHO Cpe4nee z{,

B lrHrepBaJre 0-5 naogyJlfl paccro;lultfl Ilpr,r mo-M : 7 -9: I'I B ItHrepBaJIe

0"3 4nn Bcexm0-M > 9T0. fIpU uocrpoenu[ onourlareJlbHofi saBIlcI{MocrI'I

Ar, R Eer(oropr,re pacfloJrolr(eEEbre 6ltuBHo ror{Hlr 6r,rnu gololl{I4TeJrblro oc-

peAHeHbI.
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IJa $ur. 1. uplrnogllrca Sororpa{ur o6racrr,r, rra noropoi;i o.lepuenbr 1qn-
crI{I{ c paBHriIM MeEiSBeBAHbIM [orJrorr{eHuelr. Ha {nr.. 2 AaHbI npr{Br,Ie r,ra]\{e-
HeHr.l.A rrorJrorqeHr4x Au n BaBucr{Nrocrrr or paccrontutr R,IJo c.ue4yer:6rr,le-
TI{Tb, lITo rIoI{pacHeHI'Ie HeKoropllx BB0BA cII.rIL,Iro oTI{JIoHfleTCr{ oT cpeAr1ero.
I{anprrrrrep, r{iln Br,rArro na rpl,rr. 1, ua yuacrHg r pacuolaraercrr 6orrr,rnar reu-
HatI Tyl\{aHlrocrl. Ona B paBI{bIx 1\,lecrax LrNIeer l.reoArrHaxollyro oflTr4arecri],ro
TOJrtr{y, r.r (pr,rBarr 17 ua {ur..2 ronlno B cllcAHe}r Aaer rrpeAcraBJreHue o rror-
JroxIeHI'II'I n orofi TylvIaHI{ocrI,L ll o6tractrr 1[,', l4e [orJrorqeurre rar{}ne Benjrrio,
TeMHa.a llarepl4tr He rloHaBr,Inaer crpyr{T1,pi,t, paa6poc or/tre,rrr,Hr;rx roarp6 Ha
ttpnsoi:r IV 6].njil BHarrr,rre.fibrio Mer.rr,[re, qer,r R llpyrrrx o6;racrax. B oHpecrHo*
cTnx 4ttorinoro cltorlJreulllr It n y Por A, cllll,rro BaBllclrt or raJlanTrlarecxoi.i rrrg-
porr,r. 3to 6r,r,no yirie orlreqelro CepHoucHrru [6], no ro aceii ncc;1e4yerror:i
tl6racrt'I 3Ta SaBI,ICIIM0crf) He coxparrrrercfl crllor'o, HaFi ETo RI,IAHS r43 conocrlIJ*
.1leflr{.a r[ur. 1r'r 2.

Cor.rtacuo ua6.u to4enttsnr X{arrrcca [7 ] , s o6.rraotr.r 4Hortuor.o crtolJreFrrrir
Her 3al'rerHoii xouqeurpaqun uer"rrpaJrr,Holo jroAopo/{a, a Hpr,rREre I u II tax-
Tlie CBI{AOTOJILCTByIOT, aITO Talt IIeT lI ItO}IqeI-ITpaI(II[ [r,rJll,r. IIa rtpnnOr:i /,/.I
orMerleHo cI{onJIeIrI{c auesg A, pacnoroilierJHoe rrrl 2o ccuepnee cxol,ltegrrtr lr
u 1Pcr. 13nea4r,r DToto cItoIIJreHI,IrI or,rll,lqalorcrl :ilrrrlurroin,r{rJ}r 1rorrpaorrerll{-r}I.

$ 2. Ilor.noqeur,re n o6nacrr,r a : lhgQrn, 6 : + 61"

Era o6nacrr,, HaK r{ rrpeAbrAyu{a.fl, Bagr,Nraer no rrJrorr{aAr4 48 xe. rpaAycoB,
HO pacrloJraraeTc.fl Merree cr{MMeTpI4rrHo oTrrocr{TeJlbHo raJlaHTuqecfiofo aIiBa-
ropa. flornoqarorqaa rvrarepr{.fr pacIIpeAeJreHa sAecb 6olee paBr{oMeprro.
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(Dur. 4. tr'Iaucuenr,re florJIo]qegr,rfl c paccroflr{ueryl AJrE Atsyx yrtacrnor, orMerrorrrrr>rX na iplrr. g

Orrpe4erxn ,4,, tar{lriu }ric rryreM, nart ir pitEr;rrc, Nrri Bri/IeJr}r,rrtr ABe o6.rrac,rll
c paBHLrM rrorrroqellr{er,r. B rtpanoxl BepxFreNI yr'.rry o6rac:rr,r ua lJauonapcnr.rx
ItapTax oTrIeTJrullo BrnAeJIflIoTcrr L{3BrlJIr,ICTbIe IrO.[OCrJ, r'/[e NIOililro ilpeAro.rla-
Iarl 6onlmoe fior,lloulerrfle. Ho rraNl rre yltaJroclr orrpeAe,rrrlTr, [orJIoLI{eHI,re B

Err,rx Mecrax r,ra-3a orcyrcrBurr coorBercrRvroqr.rx ilBeaA. C gpyrofi croporrr,r,
n6.,ruau raJrar(Tr{rrccnoro anraropa HaN{rr o6lrapy;,neHo rrrecrrJ anea4 :rraua O
c rronaaareJrrrMrr r{Bera B-V;= 1,-,::-2,1)"t, B To lJperlrr{ Hafi B6Jrnerl Her 71py-
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rrx tsBeBA c 6o;nr,urr.run IloKa3aTeJlrrlrlr rIBeTa. MorHet66ITL, a1I1 3llel^IJ oltpy-
TtieHbI trJrorIrr,rrlru, He orreHL, 6o;rr,rur,rx paSMepoB o6naxaulr, rn6o ato nau6o;nee

[pHr1e [peAcTaBrrreJlr4 oqeHb vAanenuoft accoqllaqr{r{ }IoJroAbIx 3Re3A.

I{a Sur. 3 4aua Hapra o6nacrlr c oqepqeHHLIMI{ IpaHI{IIaM[ A,Byx o6nacreii
c paBHr,rM IIorJrorqeHlrelr. Ha {ur.4 AaHr,I HprrBb]e (,'1r,,R) AJrfl 3rl4x yrIacrRoB.
Bepxnnn fipLIBafl Ir]loBeAeHa CTporo Ito TorlrtaM I{aK r,I UI,I[{IrfltI. I{art[as
Torrna oIIpe/IeJrelra ilo 6oJlbmoNly qficry 3BCBII, C,;regyer orMerI'ITr,, rITo SrlI

IiprrBbre rrMeK)r cxoAcrBo c Hpunoft (Ao* R), roJlyqeHHofi Maxl(acnu [Bl na

u,tou,aAne oKoJIo 16 xB. rpaAycoB, pacnoJlo?tteHnoii 6.nnaxo H I{eHrpy nameit

o6racrlr, ecru yarecrb, arro oH ortpeAeJrr{Jr cpeAHee {ororpa$nuecltoe [or.ilo-
rr{eHrre AJrfl AByx yqacTKoB.

ilan"rrrorrerrr{e

lrlccre4onaulre paclpeAeJreHrrfl rvre?r{tsBeBAHoii lrarepuu, orllercrBelrgor.i aa

lroIipacHeur.le BBeBA, B rralpaB.rleru,rr,r lJepcerl-]taccuouefl rIoSBoJLrIer cAeJrarb

c,-reI(yroqlre BrirloArrr.

1. Samernr,rii pocr lrol'Jrolq,eurrn r6lr'rar,r raflaxTurlecl(ot'o DKBaropa flarlfl-
r{aerc.tr c paccroflHr,rfl onoJro 400 nc or Colnqa.

2. Hannon HprrBr{x (Ar, ll) rroraBrlBaer, qro noJlr{qecrBo [orJrouqamrqeft

IIaTeprIr{ He yMeHlmaercfr }leir(Ay clupaJrbHElMr{ BeTBflMrr, B TOM r{r{CJIe rr Ha

llaccroflHr4r{ 1500 nc, r4e na6.nn4aercrr Har{Meubrrlafl rlJrorlrocrb uefitpanr,noro
BoxopoAa.

15 xeria6pn 19ii0 r.

ilur:eparypa

t. 3. C. ti p o g c r{ a r, U. 6r. 1lI a i:t r. tr4an. [tprlucnort acrpo{ua. o6c.,20,299, 1958.
2.3.C. EpoAcnafl. I4ar. IipttncHor,iacrpo(pua. o6c.,24, 160, 1960.

3. \,\r. A. Hiltncr. Ap. J. Suppl. l, N!24, 1956.
4,. l. A. II 1, n n k. Astrophysics <A topical Syrnposiuru, 195{.
11, lI. NI. Ii o n r,r n o l. lIBg. Ftprrncxoli acrpo(rna. o6c., 20, 156, 1958,
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ITPOCTPAHCTIIEHHOE pACIrpEl{EJrEHtrE 3BE3II A0
Ir HAIrPAB.rrEHrlI4 CO3BE3At4ft TTEPCEIA - r{ACCI4OIIEfl

D. C. Bpoir:na.n,

B glyx paolroJlolr{elrHrix pfiAo]r n"rrox(aArtax fi.rror{aAr,ro no 1r8 xr. rpa4yooB ria}r{Aar,"
c qcrrrpaMrr s : 1li30m, 0: -]- 61"I,1 d : 2h30rn,0 :+59" orpoAeJreHa rrpoLrrparror.BL,H-
IraE rr.lrorlrocrrr sBCBA A0.3ur;JBeBAr,r 6r,rr]{ nr,r6paur,r ]rB AByx (araJroroB crler(TJ)aJl[rrr,tx
r{Jraccoll rr trofiasarcJreii anea4 [1, 2]. Br,ruucJrc.]rr{e trpocrpanctnerrsoi.t rrJrorHocrr{ Bbruo.rr-
Irero no cxeMe, Ila"tolrtesrroii lllarenolr [3]. flprr r]brqr.rcJreHr.rfix 6r,rllr uplrrrxrbr cpeAnrrr
a6co.troTnas neJrr,rqr,rna il,Ir---lO1:2, Ar{ctrepcr.rfl a6co.rrorrrtrx ncJrrrqr,rrr o : 0m,5, rrrrrcpBaJ
BeJIrIqIru 6 - 0??15; l,In ttottyttutacr, panuofi 0|0.

Peay;rtrarr,r nu.rnc.rrenl,rli rpeAcraBJrer{br l l'a6.rr.2 rr ua t[lrr. 1. flpocrpanc'rlenlan
rrJrorrlocrr anea4 A0 HelrpeprrBrro yMerrLlraercrr c paccrorr]rr'rclr or Qolrrqa, IJa aepxueii
HplIIloI"l, or:uocffqcrirc'I H o6,racrn h Ir X l[epce.s, Ea cpcAHeM IiaccroErr]rr.r oHo.rro 450 nc
yBeJII'lqeItI{e rIJrorllocTIr o6'rrclrncrcs ]raJIr.rrrrlcrr cHorrJreHufl 3Be3I A0, pactroJro]ne]rrroro
Ha 20 ceBepHee AtsoftHoro cxorlJrelrillt. Brtrr, uoxer, yrle]rrrrrrerrrrc, lrpocrpaHCTBeH]roii nror-
Itocrtl A0 c yAaneur,rer{ ot Co.rrnqa ilroflrrro o6rnuut'rt reM, uro R pacc}Iarpr.rBaerroM rrarrpat}-
JIeITI{II, yAar,qflcr, or ColHIIa, rILr florraAaelr B rrpo]rerr{yrori treili/{y cfiu]taJrr,rlbrilfil BcrRrrilr,

THE SPACE DISTRIBUTION OF AO STANS IN THIJ J]IRECTION OF TI-I]I
CONSTELLATIONS PERSEUS-CASSIOPEJA, by E. J. Ilrodsxaya.- Thc space dcnsity
of A0 stars is dcterminetl il two rrcighboring aroas, 48 sqtlale degrees each, with c()uteis
@ - th30m, 6:+61' ancl a : 2h30m, 0:+59". The st,ars are taken from two
catalogues of spectrai types and colour irrdices [1, 2], Thc space density is comput,r:d
aocording to thc scheme described by Schal6n [3]. For computatlons lhc follorvrnq
data are adoptedl mean absolute magnitudc Mt:-- -,0-2, dispcrsion of absolute mag-
nitudes 6 : 0?5 and intelval ef rnagniludes 6: g"]5. 11,,, is found to be equal t.o
0m0.

TLe results of computations are given in Lable 2 anrl lig. 1. There is a continuous
decrease of space density n ith the distalce lrorn Lhe snn. On the upper curve, col'responriing
to the region of h and I Persei, the incleasc in densiLy at the rlean distance of aboub
450 ps is explained by the presence of a cluster of A0 stars, \yhich is Jocated 2o to tlre
north of t,he double cluster. IL is possiblc that lhe docrease of spacc dcnsity of At)
stars witll l'ecccding frorn the Sun in the considcred directron is explained by lorv den-
sity sLals in space betrveen spiral arms.

Coruacuo Hau6oJree o6ulenpr,rrraroi,t rr4[oreae, BBeBAbr o6paayrorc.a cnon-
reHI'IflMl{ rr accoqlraql{flM}r r{3 Me}fisBeBAH0ii cpe;ilr B crrr.IpaJIbHbIx BeTBflx }Ia-
meit faraHTI4I{I{, a raltilte r.r B Apyrrrx crlrpaJrr,rrr,rx cr.rcreMax. Ocnoranr.rel,r
SToii l'utrore3l{ cJry}ril4r ua6.uropaenrr,rrl {anr, uro clyvariHLre onopocrl{ rlro.rro-

AbIx 3Be3I{ OB n cpe4ueM Tar{ne Hie, HaH r,r cnopocrlr o6.uaHoR l'a3a, r4 3 cBoe}r
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pacrpeAeJrerrr{r{ arr{ 3Be3Ar,r c.[eAyror o6Hsno Ba c[upalrbuoft crpyrrypofi uo-
AOpOAa. ECrrl B Haoro.rrrqee BpeMfl 6laro4apa yclexaM reopr4r{ eBoJrroqr,rrr
sBeBA 3a IIocJIeAHI,Ie 10-15 JIer BoBMo]r(Ho oqenr{rb c Her(oropLrlr up116lr.ririe-
EI{eM BOspaCT BBe3A, TO O IIpOAOJT}Iir,lTeJIbHOCTtr CyqeCTBOBaHI4.tr CUnpanr,noii
crp5rl1yru, rrona Hurrero He rrBBecruo. B csflgr.r c BTI{M npeAcraBJlfler 6onlruoii
r4Hrepec r4syrrrrrr; crpyrrr)/py IIpocrpaH0rBerr]roro pacflpeAeJreur,ra anea4 6onr-
mero BoBpacra, qel{ BReBAbr OB. flna aroft qenr.r BecbMa rroAxoArrrqefi r'pyu-
uofi snn.nrotca euea4r,r A0 rJraBuofi nocJreAoBareJrblrocrrr, cJreAyroul[e no
Bo3pacry 3a BBcBAaN{n OB, Horopbre, HpoMe roro, o6lagaror se6onrmoft
Aucnepcneii a6co;rrotnr,rx BeJrI4qI,Ilt r{ JIerHo BbrAeJlfrorcrr rro cfler(TporpaMr\{at\[
c uanoft 4lrcuepcraefi.

3a4aua uacronrqei.i pa6orrr - r,rayqeHrde trpocrpaucrBerruor.o pactrpeAe-
.TreHr{rr aneeA A0 B HalpaBJreHrrrr ra,IIar(Tr.lqecr{Irx AoJrror 9l--107" , trHTepec-
rroM B roM oruomeur4r{, qro Bropafl cnr{paJrr,Harr nernr (pyHao flepcen) ua-
xoAr{Tc.fr SAecb Ha rpar-raliureu paccrorr}rrrr4 ot coluqa rr BBeBAr,r A0 apue 12-5
Moryr o6ecne.ru1u, llcc.IIeAoBaHr{e r.rx npocrpaHcrBennoii rrJrorrrocrr4 r{an B

uepnoii culrpanruoi.i BerBr{, Tan r{ Il o6.rracru Me}RAy BerBrrMr{.
3nea4rr A0 6r,urt nr,r6paur,r rIB llByx ltaraJroroB cnefiTpaJrr,HErx nJraccoB

I]t flor{aBareneit qnera 3Be3A ,frprre 12-5, oxnarr,rBarorqr{x ABe coceArrr[e rrJro-
rqaAr{rr uo 48 HR. rpaAycoB Ha}r{Aarr, c rleHTpaMrl c)":11'30*, 5: f61' r
G,:2h30'r,6:+59'.

Huxte [rrrr Kparr{ocrlr 6v4errr HaBbrBarL r,rx o6nacrs I r.r o6nac:rr, II coor-
BercrBeuHo, O6e unorqaAr(tr cocraBJrtrlor rroJrocy n Mneuuolr flyrr,r mnplruof,
6o, n rioropofi ra;raHrnqecnufi arBarop rrpoxoAr{T 6nlrano n cepe4r{r:re. Xors
I{ara.Ilor Br{Jrroqaer BBeBAbr go l2'"5, Mr,r orpauuqr{Jrr{cT, BBeBAaMT{ xp-ue 12 25
g.ua 6o;rrrmeft ynepeunocrlr B oxRare BCex BueBA 4o 4aunoft BeJrr{q[Hr,r. Tartux
BBeBA u IIByx fi,rrorqaAr{ax onaBaJrocb 1011. B ta6n. t npr,rBoA_rrrc.fi AaHHlTe

Ta6nuqa 1

O6;racrl I O6racm I O6:raclr II

tltL25

7,75
B,25
8, 75

7T45
7 ,95
8,45
8, 95

9\125
9,75

70,25
10,75

eT45
9, 95

10,4;t
10,95

i.r

13

21

17

4,1

B5

6B

122

206

42

98

100

9l
55

O pactrpeAeJIeEI4I,I ene34 A0 IIO Br{Ar{Mr,rM BeJIr{qrrHaM mo, IlcIIpaBJreHHr,rl\r i]a
Melr{BBeBAEoe rrorJrotqeulre, PacnpeAeJreHl{e norJrorqarcqefi nrarepulr n pac-
cMarpr.rBaeMofi o6nacTlr LrccJIeAoRaJrocr, uogpo6Eo, r{ peByJrbTarbr flerrararoircrr
B ETOM TOME.

Br,rsucnenue npocrpaHcmennoii rrJrorr{ocrr{ anea4 A0 BbrrroJrrreHo rro cxe-
Mo, npeArlollienuoi.i JL.trg6JIaAoM z uo4po6uo rrBJroi+(oHHoft Illanenorvr t3].
flplr nr,ruucJreur{rr 6r,rnll npr.ruarr,r cpeAuflrr a6coilroruar BeJrrrqr{Ea anea4 A0
Mo: +0:2, Ar{crrepcr.rfl a6co.nrornl,rx Beflurrr.rH 6 : 0-5, r.rnTepBaJr BeJrr{qrrH

ooqooo



Q : 0'l'5. A6co.rrornarr BerlrqrrHa, xaparireprrayroqafl pacflpeAe.rreHLte Mr,.,,
rJEIrIrrcJreHrran uo {oplry.rre

il[,,, -,11, - ,*r 
41#at'

[oJ]YrIuJIaCb Pannoii 0"'0,
B ra6n. 2 nprrno4rrcrl BIialucJreHlrbre rrpocrpaHcTrJeHHr,re rrJrorlroorlr BBeBA

A0 na 1000 nca AJrrr paarrrix paccroaulul or Cornqa. Ila pucyHxe Brrr peayJrr,-
Tar6r [peAcraBJreHbr lpa{uuecHr.r. Uhpuxonafl .]rr,rHrrfl orHoclrrcfl H o6racur
h rr l Ilepcea. R etort Harrpall.IleHr,rrr Ha cpeAr{eilr paccroflHlrlt 450 nc Br,IBi.

'lla6;rilrla 2

O0"1ac1b I O0. racTb I t O0;rac1'r, I OOJacIr, II

R,nc 
I

318

40t
50i
63J

0,09;,r

0,088
0,077
(-),069

350

440
554
697

0,113
0,123
0, 106

0,075

798

i 007

1267

0,058
0 ,038
0,015

870

1 I0:l
I 388

0 ,041
0,020
0,007

A0 6o,nr,rue no cpaBHeIrrIIo c coceAneii o6.rrac:rr,r<r, pto o6.r,lcnrrerctr reNr, r{To }ra
2o ceaeptree 4noiilroro cxolrrlelrrlfl h r,r 1 naxoArrrcfl 6olaroe cnofl,-re]rrre BBeBjt

A0, rolita ltali R HrIi,IiHeii qacrn arotli rrpr,rnoii u.noruoctr,, lteporrrrro, r{ellHol'o Ba-

800 /000 /200 /400
R, nc

IlpocrparrcrneHrra.rl rlrTourocrl] BIrcBiI A0 n ;1nyx rIJronlaAl{ax

Hr.rlr{eHa. 3:ro csgaauo c reNr? arro B }recrax ualr6o",rLilero }IeiIiBBeBAHofo rrorJro-
rqeur{.E, noropoe B r{ccrreAyeilrort o6"rtacrr,r oqerrb HepaBuo]reprro, RoBrllo]r{Ho, yqre-
ITr,r He BCe BBeS[br Ha AaErroM pacoToflr{r,Il{. Peaynr,ratLl uoACrIeToB s o6enx o6la-
crrrx flonaBbrBaror, rrro c yAaJreHneM or Connqa HoJIIrqecrBo area4 A0 Ha eAlI-
nnqy o6telta Heyr{Jrouno rraAaeT, B cnRelr c aTrIilI cJreAyeT orNIeTIaTb, rITo rlprr
r{BvqeHr.r[ 6vsnqur.r cBerrrMocrrr B EarrpaBJreRltn ]taccuonelr Manl(acnlr [4]

s84

\
N

NR}-h
\\

\.$
\\\(;
\\

Il, nc R, nc

200 400



o6napynilut RoHIIeHTpaIIIIIo BBeBiI Il8-A0 Ha paccro.rlnur,I 100-500 nc or:

Co.nuqa.
Corracuo ga6nro4enr,r.rM Ha BoJrrre 2L cu, 6nuixafiuag rracrb Opltouonti

pyxaBa? ollpeAeJl.fletlloro rro HeiiTparrt,Hol,Iy BoAopoAy, pacIIoJIaIaeTC.tr Ha pac-

crofHI{I'I 400 nc or CorHIIa. Ho, y'tltrtttlafl HcBHaqIlTeJrbHyIo roqHocrb olrpe-

AeJrerrgf paccroflHr.rfl rro paAr{orra6lro4enr.rnu r{ BoBMoiI{HbIe Harlrr{ omlr6Itlr

B yqere NrelnBBeBAI{oro [orJrorqeHr{rr, He rlpr{xoAI,ITCtI yAIrBJrtITbcfl, uto o6lracrr,

uar,r6onr,rueii unou-roctr{ 3Be3A A0 ne4ocraToqgo xoporuo coBnaAaeT c cooT-

BercrByroqer,i o6JracrLro HeiirpaJrr,lroro uoAopoqa. O4uano yMeHbltreHr{e IIJIor-

Hocrtr aues4 A0 c yAaJIeHI{eu or Co,nnqa HecoMHeHHo. Mo[{eT 6urr,, aro o6yc-

JroBJreHo reM, rITo, yAairfltrcb or CorHIIa, Mbr rrorlaAaeM B [poMe]ilyToH MeiIiAy

crr{paJrbHbr\{rr BerBrrr{r{, Paru6epr [5J oupegenr4Jr r4a]Ierlenlre rIJIorIrocrrr SB0BA

A0 c pacctotlHl{eM B HaIIpaBJIennu l:69", b: -8" I{ [pI{ItreJI H saHJIIoqe-

Hnro, arro B o61racr1l cnupaJrbHoit BerB[ rrJlorHocrb arr{x SBeBA Boapacraer.

B csgalr c BTlrrvr 5trto 6r,r rlrrrepecno upoua6rrogarb o6JIacrb B HarlpaBJreHrrrr

l 100', b:=0", B6IASJIT{B BBeBAbr A0 4o 15"t, uto6r,r y6eqr'rtrcn B yBeJIIl-

areHuu flJrorHocrr{ 3BeBA Ha paccroflHrrrr oItoJIo 2500 nc, TAe pacrloJrallaerctl

crr{paJrb}rafr BerBb flepcerl.

15 4cxa6pn 1960 t'.

ilurcparypa

t. 3. C. li p ogcrrafi, II. O. III aiiu. I{ar. I{prrucrofi actpo$na. o6c., 20, 299,

I 958
2. D. C. B p o A c It a ff. I4an. Hpsrncnoli acrpot[ua' o6c., 24, 160, 1960.

3. S h a I e n. I\{cdd. Astr. Obs. IJppsala, Ni 37, 1928.

4. S. W. McCuskcy. Ap.J., 121,643,L955.
5. J. R a rn b e r g. Stock. Obs. Auu., 20, N 1, 1959.
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Tou XXVI, 1961 r.

o trPocTpArrcTtsElrHoM pACIIpE[EJrEHIdrr O-82-38E3[, Br florJrorr[AroruErz MATEP.mfl B co3tsE3[rrn JrEEE[fr
' ' (I{EHTP d.:20t,tr4ttt) E:+1r5', 1950,0)

I II . Blem,utt

i., B o6;racrr.r 42 xn. ipa4yca (7"x6") B rranparJreHr{n l: gJo, b:0 uo Aaurrbr},I fiara-
.nora [1] onpcpo.'rt'rrLir JropuaJrbrrbrc qlcra 3r,e3^cu(,Hrparrrrrbrx r(JraccoB B0 .-- F8 r,r a6corro'r-
rr.bT(, rlcJiu'llr,r r l{plrntcxoiL orcrcuc 12, 3, 41. I4cc.lc4yercx ltonerca4noe florrrorrlcHrre.
O6nacrr orrerrr, rreoArrolloArra: coAopxrrrr cnerJlrre ar\rr.rccl,rounbre ryNranrrocrrr lr o6.ralto
re,nnor"r MaTepl{r'r. Bcn rccreAycNra.s o6,[acTL pa3lleJrerra Ha IrrecTr, vacrei,i, r nax71or,1 r.ra

Koroprrx xoA rlorlrorqerrrrf c paccroflrruoNr [p]rMepuo oI(rrHaHoB. N,Iorxno cqrrrarr,, rrro

B cpeArreNr va ! nnc [orJrorr{eur.rc Ar : \n'2,
O6cynr4aercn tsofipoc o npocrparrcrBerrHoM pacflpeAeJrerrr,rn O-B2-aaeaA ]r nourorqaro-

F94 yul.pTiX: fl9+qpAe.reErre rr6rrrlr clraBnrrBaercfi c pacrpcAcrrerfiteu rrerlrparbrroro Bolp-
poAa rro pa4r,roganrruru [12i.

ON THE SPE'CO bIStNiNUtION OF O 82 STARS AND ABSORBINC IIATTER
IN THE CONSTEI.LATION OF'CYGNtJS (CENTER a:20h44m,0:l- .{5", 1950.()),
by L. P. llletik.- Thc rrormal coloirrs,of .R0- F8 stars and'thc absolute magnitudel;
in thc Crimean systelu 12, 3, 41 are'd'c.termined"'in a icgion of 42 square degrees (7" X
X 6o) irr thc direction l:52", i,- 0, using data of catalogue [1]. Interstellar absorp-
bion is studied. The reqion is hyghly nonnniform : ib has bright emissron nebulae
and a dark cloud. The studied region is divided into 6 parts, in rvhicli the valjation
of absorption rvitlr distarrce is about thc same. We rnay accept the mean valuel t.:Ln12
per t kps.

The space distribution oi O - B2 stars and absorbing matt,er is discussed. The distri-
hution of dust is comlrarcd rvith that of neuLral hydrogen from radio data [12].

$ 1. IlopruaJrr,Hr,re r.\Bera aBeBA

,(auur,re KaraJrora Itl uocnynrr4Jrl{ ocrroBoit 4un olpeAerleur{rr Hopr,IaJrrr{r,rx

r{BeroB BBeBA crrer(TpaJrbr{r,rx nJraccoB B0-K5 B }tpbrMcnofi cucreue [ol{a3a-
reJlefi I{Bera. 3ra cr,rcrena 6r,rna y}r{e onr{ca}ra paHlrrre s 12-41. R uactoxrqer,i
pa6ore AJIn r{ccJreAoBar{r{fl rrorJrorqeurrfl rrcrroJrbaoBauEr l{Bera anes4 B0-FB.
Bo 2-ru cror6r{e ra6n. 1 nprrBeAer{br HoprraJrbHr,re qBera BBeBA, nolyrIeHHLIe
r{B coorrromeHrrfl (6) crarrrrr [1]. 3ro coorrrolreHr{e 6srno [oJryqeHo c norIoIrIE,ro

rroHa3areJreit qnera BBeBA rrJrorqaAH[ SA 40 nz CronrornlrcHoro HaraJrora
Srnnrayca [5] lr SopuyJrr,r [epeBoAa Mex{AyrrapoArrori cr{creMbr rlo](aBareJreii
I{Bera B crrcrelry B-:V. f(an ynte orMesailocb s [2], raxoii fiepexoA rpe6yer
rrpoBepr{r,r. B uccre4yeMoit o6racrr'r r{Meercrr 20 anea4, L{3}IepeHHLrx Soroanex-

386



rpr,rqecgr.r B crrcreMe B-V 16l. fpa{nx BaBrlcl{IvrocrwC (s }tpsrucxoli clrcteue)

v B-V Aaer cooruolrreur{e BrdAa

B -V: 0,tG -l- 0,60C. (i )

BocloilbeonaBrtrr{cb BTrrrvI ypaBrreur{eM, [oilyqaeNt I{opNIaJIbHtIe IIBera 3BeBA,

rrprrBeAeHHbre n cron6qe 3 ra6n. 1.'Drot NIeroA TaHlIte rre rrcnJlloalae:r ourr'r6on

B orrpeAeJreHr[]r HopMaJrrrHbrx r{BeroB, ran HaIt I(psrnCnan CI{creMa tfororpa-

{lruecxux BeJIuqr,rH BItJIIoqaeT HexoTopylo AoJIIo yJlbTpaSr,roneronolo ]'IsJIyj
qeHrr.tr, qTo raHlHe orlleqaJroci, n pa6otax [3, 4l

'l' a 6;u r,r 11 a 1

BO

B1
B2
B3
u5
R8
B9
AO

,,\1

-0,7r
-0, 65

-0,60
-0,54
-0,49
-0, 39

-0,33
-0,26- 0,19

BO
BT
B2
B3
ll5
BB
B9
AO

-0, 81

-0 ,7lt

-0, 67

-0 ,60

-0,51t
-0,t 2

-0 ,35

-0,27--0, t9

.-0, B0

--0,75

-0, 68

-0,60
-0,52
-0, 3g

-0, 32

-0,21* -0,21r

--0,17

-0,ut
-0,05

0 ,00
0,15
0,25
0 ,35
0,47

-0,{5
-0,:12
-0,02

0, t3
0,23
0, 35

0'zn6

0, 6t

t\2
A3
r\5
AB
FO

F2
F5
ITB

I

0 ,04

0,08
--

0, tB
0,28
0 ,38
0 ,2'6

B cron6qe 4 ra6x.. { gaur,r EoprvraJrbrrr,re quera anes4 B0-A0, uonyuer-rplro ilo

c1rOCOdy AByxqBeTHbIx Alla1pa1vlr{. Stot }ISTOA Ir ero IIpeI,IlvIyu{ecTBa o[[CaHLI

B [3]. I4, uaxoneq, AJr.fr 3Be3A A0-FB HopNraJrbHr're rlBera [oJryalelrbr Heflo-

cpeAcrBelrrro rro Aanrrr,rNr r(araJrora [1].8 arou cryqae paccNlarpllRa".tacl alacrb

o6nac:rr c flpI(IIM BReBAHrIM $ouou, IIeHee ApyII4x oTfIroIUeHHarI flo]lJrorqelrl{ell,

rr 3a HOpMaJrbHEre [or{asaTeJrn [pr{}rr{}raJlr{cb IIOI(aSaTeJr[ I{BeTa 3Be3A C MOAy-

Jrerr paccroxrrtr.fl MeHee 8,0 (ctonSeq 5 ta5r. t). Hetounr,rii yuet florJrolqe]Ilrfl

B arolvr cJryqae !ro)r(er rrpr{Recrr.r fi orrrrr6fie. floarony oxorrqareJrlllble rropN'IaJIE,-

IIbIe I{BeTa IIOJIyaIe}IbI. TOJIT,I(O IOCJIO IIpeABa-pIITOJILEOTO I{CCJI0AoBaIIllft IIO-

rJrolleHrlr. Peay,lr,r'a:rll rpllRe/leHbI B croJl6UC 2 ta6t. 2.

xt,coM,co

-r1,
-0,7/t--0,68

-0, 60

-0,52
-0, 38

-0,32
-0,21t

tn

-3,g
-3, f
-2,6-:-2,0

-1 ,3
.-0,5

0,0
+0,3

A2
A3
A5
AB
FO
)t2
F5
PB

t)L

-0 ,08

-0,01t
+0,08
+0,1?
+0,18
1--0,21t

+0,30
+0,52

nl.

+r,2
+1,7
+-2,r
-12,4
+2,s
t-3,0
+3,3
--t-3,9

2o*387

Ta6lnqa 2

sp 
| 

,",



$ 2. OtuoureHr,re rro,rrHolo nor.rrouleHr,rrr R ce.rrexTr,rBrroilry

[(,nn olpegeJreHllfl rroJl]roro lolJrolleHr,rfl Ii ccJrerirrrBHor,r]r locnoJrr,3]reM-
cn rr,rHlreii [onliacHcHur] Iprrr BReBA O - B, o6qux c ltaraJrorou Xnnr,r-
nepa [6]:

R -V: 0,16 l- 0,60C. (t)

I{oarfrfr,rquerrr rrprr C orrpegenrer coolHomeurrc r.re6rrrrroR r(Bera n narrer'r
clrcreMe lr cr.{crel{e B -l/; cJreAoBarcJrrrrro.

+":3,0 +0,2 corrlacHo

E^ ,,
-:=!: 0,60, (2)

L,

t61. Torga [Jrrr Harneii crrcreMbr or]romeHr,re

o6ulero Br{ByaJIr,Horo norJlorqeurrfl H ceJrefirl4BuoMy

A.
f,:4:0,60'0,30:1,80'

I4s tll cre4yer, ,ro !21: 0,23, rorga
" B-V

T" : t,B0 - 0,23'0,60 : 1,66,
ry -* ry ),4 - 2,66.I.pg- lr t

flony.lsuH.e Brraqegrre !,ils Tps : 2,66 xopouo corJracyerc.fl cgannr,rrun[2-4),

$ 3. A6corK)THbre BBeBAHr,re Beillrqr,rHr,r

Hax cregyet us It], I'-*,: -0,01 +0,22 C, ror4a a6co.rrornne BBeBA-

Hr,re BeJll1suam M, s uamert l(purracxoft crrcreMe Nroryr 6r,rm uoryueurr uo {op-
MyJre

lVJ,: M, + 0,01 - 0,22C0 (6)

Ta6rlrqa 3

Ir
Itr

(3)

@
(5)

21t

11.

21.

30
6t
82

tt9
222
326
548
866

t09zr

n r,lrg

ll oclo

ols lc9trJol(5
EIEIE

l-rmldl<1414l-l^l-l<l<l</"lHlni
lE

rcl pc

Pl L IE
n l= lf Hl $

<7r0 I ,
7 ,01-7 ,50 | -7,51-g,C0 l--
8,01-8,50 I-
8,51-_9,C0 | I
9,01-9,50 I 1

9,5i-10,001 1

I 0 ,01-10 , 501 I
10,51-11 , C0l _.
11,01-11,501 -t1 ,s1-r2,rc| I

>n,ol-

1
T

I

2

tt
13

t4

:

1
T

L

2

4
7

7

2

;
2

4
11

2

5

5

4

2

B

11

20
zt)

30

59

5B

113

i87
IBB

6

6

I
5

6

t0
12

t5
ZLI

36

I

J
10

{0
13

31
,o
Eq

76

85

T

4

1
t-)

6

t5

40
57
/t/t

-1
I

4

6
o

t5
28
1t8

123
246

I
l

11.

20

L

I

L

D

6

-

2
,
4

5

8

I

J

1
4

5

Z

7

6

17

DA

26

"
5

2

8

t6
28
4t\

trJ

90
t[,1

-l
L

2
6

29
62

100

-4
2
o

8
19

36

120
75/+

21.2
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{Co - Hop}IaJEHEre qBera 3Be3A B }tprtucxofi cncreue). A6conmtulte BBeBA-

Hbre BeJrrrqrrnr.t Mu BBtrrLI r{B [7, B] lt [pI{BeAeHIJ x M,.. Peay;nr,tarr,t ral{ilte
npr,rBeAeHr,r n ra6n. 2, cton6eq 3.

S 1r. llpoc'rpalrcrllclllroe pacrrpeltre.rlelllle O-B2-aueag

Izlcclegyeuaa o6nactr, xor.s lt pacrloJIo?]ieua Ha raJrartruqecrtoxr DItBarope,

xapanTeprlByercrr IIaJTLINT ItoJIlIaIecrBoNI paHI{I,rx aues4 (uto }ril(o orrle.r&Jloclr

n tll) O--B2 (1,7%), Ho 6orara BBeB11a]Ir A0-Al (21%) n F5-h-8 (2096).

Ta6;r. 3 cogepnrlrr AaHHr,re o paclpeAeJleHl{rt BITeBA no crrel{TpaJlbrr{r\,r nJrac-

caM rr t[clrorpat!uuecHrIN{ BeJrr,IrIrIrIa[{.

tt,o,t

c4's

tl,olJ',a
lffi ta .-o
ffi 4r o-so

ln]Im ,2 c- 8r-82

W o.o,t

4g.os

,Our. 1. flpoctpaucraerrtoe pacrpeAeJrenr,re O - B2-aneaA rro AanHBrM [1] r o6raxon H I
no 4annulr [12]

Heusoro.rucJrer{Hr,Ie Aarrur,Ie o6 O-B2-aneBAax Bce irie rroBtsoJrr{Jrr{ Hapr{co-
Ilarr, naprrruy rrx paclpeAeJreHr,rfl B rrJrocxocrr,l lanaxrlrnr (t[nr. 1).34ecr
,cJreAyer orMerr{rT, rpyrrr{poBnlr O-B2-aneaA rra paccro.rrHr{rr 1000, tB00 n
2400 nc. Tot {axr, .rto 6otr,rur,tHcrso O-82-anea4 pacroJlo}fierro Ha paccrof-
ur.rlr 3500 zc, roBoprrr o roM, qro, fro-Br{ArrMoMy, Ao arolo paccro.sHr{fl u }Ia-
rrpaBJreHr{u I : 52' l,rLr cMorpr{rvr BAoJrb crl{paJrbHoro pyr{aBa,

$I-t. Izlcrourrr.rrr,r Boa6y?nAerrtrfl rymarrrrocrefi

Cyrqectnyer rvrHer{lre Hecr(oJrrrKr4x atsropoB (Ocrep6por [9], Xep6ur [10],
Jlepur6epr u flpoulrH [ltJ), uro cBerJrbre eMr{ccr{oHubre ryMar{Hocrrr B rrc-
c.negyeruoft o6lacru (Cenepuaa Auepr,rna, lleluxan, r4 Ap.) rpe4craBrrrlrcr
o4nn o6rqr.rii Hourrnenc pasMepoM oKoJro 50 nc, a reMlraa Mareprrfl rrpoexTr[-
pyerc.fl Ha Bry <Bonruyro ryMaHHocrbl u BanpErBaer or Hac ee qerrrpaJlbHyro
qacrb. Paccuatpnuarr Borrpoc o6 r.rcroqulrxax BoB6ylr{Ae}rrrfl <Bolsruoii :ry-
tr{a}IHOCTI{D, yrIOM.rIrryTr,Ie Rr{IrIe aBTopI{ ilpl{IrlJrr{ I{ SaHJIIOqeIrnrO, qTO LTCTOTI-

urlrt noa6y;riAeHufl cr{pr,rr reMrrbrM o6;ranou, o6paayrorquM (MeHcuHaucnr.rit

:BaJrr,IB)). Xep6l1r rrccJreAoBaJr aty o6;racrr, [10] r4 oTMeqaeT, rrro Ha cler{Tpo-
lrpalvrMilx, rroJIyqeHHLrx AJrrr area4 14-15'', pauunx BBeBA rre o6napyixeno.
Suaunt, ecJII4 Ba rellrrrJrll o6lanolr r{ rraxoAtrrcfl Boa6yr{Aarour{e BueBALI, To

or{lr uorJrou{enn 6o.lrr,me qer{ }ra 6", Han y}ne orMeqaJroc], B [11]. FIauu Ran-
rrrrre o BBeBAax go 12']'5 rre rroBr]oJrrrror perurrrr; Borrpoc o BoB6yliAaroqrrx BBea-

.qax, Ho MolnHo omrerr{T6, qro s eroft qacrr{ o6Jracrrr (uaupnuep, R Tyil{auHocrlr
Arr.repuna) o6xapyxreubr paHHr{e BBeBAbr 80-82. Bce onrl pacnoJro}r{eHr,r fla

2'5 I{as. I(punrcnoii o6cepnaropuu, r. Xxvl 3Bg



paccro.frr{r4rr rrpr.r}repHo 1000 nc r.r BxoA.frr B rpyunrrpoBKy, OrMeqeunyro ua {ur.n
ts STOM Mecre, I{' BoSlvroH{r{o' .sBJLEIorc.fl qJIeHaMI,r HoHIJroMepara BB0BA, orBer-
crBeEl{oro 3a Bo36y[{AeHrre ryMaHlrocrefi rr cxprrroro reMrrr,rM o6naxolr. Tetr
6oree uto, tro MI{eHrIro rex E{e aBTopoB, paccro.flIrr{e Ao cBerJrbrx aMl,Iccrdolr-
Hbrx ryr\,ranuocrert ue 6olee 1000 nc,

$ 6. Ce.renu,rBHoe [orJrorqeHrre B r,rccJre4yenroii o6lacru
ltax nra4uo ua {lm. 2, lrccreAyeMarr o6Jracrr, oqeHb HeoAHopoAHa uo cnoeft

crpyKType: Bl(flroqaer qerrrft psA cBerJrr,rx sMr4cclroHHbrx ryMar{uocreft (ce-
BepHaa Alrepr.rna, flenuxau, IC 5068 rr Apyrrre, orMeqeHHbre ra {urypei

orlr. 2. Dl,rccr,orrur,rc' Tyr{arrrrocru B rrccJreAycr{oii o6ractu
(Qororpatfnn lloJryrypllo c r{apr flanouapcHoro arraca)

r,r o6rano relrr-ror,'i r\rareplrr,r. Ilocrorvry ncs o6.nacrr, 6r,rna upe4uaprrreJrbHo pa,_
6n:ra ua r(BaAllarr,r, nJroqa/{Lro B I ns. rpaAyc. flra xaxrgoro HBaApara crpo-
ulca rpa$lur BaBLClrl\{OCril cE or ntu-fu[ , lrocJre rrero HBaAparbr rrpr,rMepHo.
c oAr{HarroBDrr{ norJrorqe}rrreN{ o6r,e4r,ruatr,rcr, rr}recre. B peaynr,r,are noilyqe,O
IneCTL yqaCTI{OB. Cle4yer OTtlteTr.rTrJ, arTO R }rer{OTopbrx I\teCTax [OIJIOqeHr.{e
MeH.flercfl B npeAeJrax oArroro rpaAyca (nanpr,ruep, crarrAaprr.ra.fr rrJrorqaAr{a
SA 40). HecoornercrBl'Ie I{BeroB orAeJrr,rlblx BB.BA r,r crenrpaJrr,Hbrx r{Jracco*
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l -ii yvtrcrort

Ta6nrqa 4

2-fi yuacrorr

mo- lI aIr.rcJro BBe3ll
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l rzJ
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10,21t
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I
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t2,25
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0 ,07
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1 ,19

?[
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(I-)nr. 4. flplruepur,re fparrnr\Ll ilrecrrr Br,rACJrorjtr,rx )nracrlroll,
IIpfiMaH JItrrrrfl - taJtar{Tr,r.recHr,rii Dr{Barop

roBopr,lr o rraJrr,rqur[ frofJrorr{eur{fl r,rHorAa y[(e rra 6fllrsnr,rx paccroflHtrflx (reu-
IIoe o6Jrano NIeII{Ay Auepltxor,i r.I fleJrr,rnarrou). Sgecr [or.J]orqeHne ]raq]rrraer-
cfl yir{e c 200 nc, corJracuo rrarrrrNr Aar.rgr,rNr o BReBAax F0-FB. Ha $ur. 3 npn-
DeAerIH I{pI'IRr,Ie BaBlIcul\,IocTv Cl! c paccroflIrr{eu (rro ocu a6ctluco orJro}rieHr;r
l\{oAyJII'r paccroaulrri, I,IclpaBJIcHHLIe 3a rrorJlou{e}rr.rc) 4u rrrecru r]r,ri[eJrer{rr]in
yalacrltoB. Ifaruu AaHHLIe IIaHecelIIJ I{py}HHail,rr.r, ilpllqox{ RcJrl,1rt14Hr,r r{py}rirtoB
Dponopqr,rorraJrbHT{ noJIr4qecrBy 3ne34. cooTlrra pesyJrr,rarou frptljleAerra B

ta6r,.4, r4e n l-u cron6e nplrBeAeHLr r\{oAyJrn paccronnr,rii, ocpelH0nrrrje no
urJTepBaJrar\{ 0"'5, no 2-u cron6qe - cpeA}rr,re ng6lrrnlr uBoTt1, u 3-u -- rrrrc.rTo

IICTI0JIITBoBaHIILIX 3BcBA. Ha {ur.1t o.repqenrr rrpuNreprrLre ].parrr,rrlri Bbr/(crrr'1{*
nr)rx [recTrr yrracrrtoB. Oororpa$ulr rroJryrrcrrbr r,rg 

narraca pocca.
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$ 7. PacupeAeneHrre rrorJrorqamu{efi uarepuu

Hepanuonrep,oe pacnpeAeJleEr,re [orJlorqeHrrfi tro o6nacm roBoprrr o Hiloq-
HOBaroM r{ rrepaBHoMeprroM pactrpeAeJreuuu reunoft Marepr{u. o6.nacrr pac_
troJIOE(eIIa tro IaJIaHTI'Iq0CIIOMy aHBaTOpy, H ltoTopoMy [IMeeT TeEAeHqr4ro
cocpeAoroqr{BarE,c.fl r reMEafl Mareptr,fl. cnegyer SaMerr{Tb, qro B rrccJreAye-
Moft o6racrn RoJrrrqecrso reMuoft Marepu[ 6onsme s rcx(Hoft qacrr,r (cenep-
rree? Bbrrue, anesgurrfi {on 6otee panuouepeu).

Bonr,ruoft rrnrepec BBrBbrBaer o6,naxo reuuoft Mareptrr,r, o6paayroqee <Mex-
cltxancHuft aaJrrlBD y ryMaEHocTI4 <cenepnaa Arvrepunat. flo AarrHbrM o tro-
rJrollleulrrr Mrrorr4x 6ilwgiE.nx aueeg F Molnuo trpeAtroJlararr,, rrro aro o6raxo

Aar{Hbrx o aneBge 57 Cyg, noropar HaxoArrrcfi Ea paccro.fl:f.rl. lb0-200 nc
r{ cBer xoroport florJrorqLaercrr HeBHaqr.lTeJrbHo. 9ra aneaga nar 6r'r IIpoeHTf-
pyercfl Ea trepeAHtrft unau reMEoro o6rara, 

'nuxtwsx 
rpalruqa Horoporo 200 nc.

IIa :ocnonagr{r,I AatrEErx o tror.JrorqeHrrr.I cBera aneag B-A Mo}nuo cqrlTarr,,
qro aro o6naito flpocrrrpaerc.fl, rro xpaftrreft Mepe, Ao 1000 nc, lr, tro=Br4[r{MoM}1
flo"qxoArrr rt:'ribe:rnr,ru BMrrccr4onHr,rnr rylraufiocr.rrM, .paccroflHrre Ao noropbrx
npia6nuartionr,nb'ianoe xe '[11]. ,(eftcrnlrrenurot laourefi rpauurlr,r aroro
oOiIIaHa..HaI'ITtr IIe yAaJlocb' TaH RaH SBQBAbI, HaxoAflqr4ec.a IIa paccTonEr{rr
5o.[r'meur"1000 rucr B aroM HarrpaBJreHr{r{ }raM[ ue na6;rlogaJrr{cb.

; Ec.nlr.ronopl4Tb o [portr]I{enlrocrrr aroro o6.nana [o trccJreAyeruol-r o6nac:rr.r,
To: CreEyer olMerr{rr,, rrro oHo oxBarr,rBaer He roJrbr(o yqacroH 3, no n npo-
crppaerix Ha yqacrnu 2 a L B uorsay Eroro flpe[fioJro]fieHrrfl roBopr4r xoA
fiqrfiolqeHlrr c ]iaccroaHr{eM B arr{x yqacrnax, r4 ero He rrporr,rBopeuur [l2l:
.{,enuc orueqaer, rrro aro o6.naxo, DoBMo}nEo, cBflBaHo co <,Il{e.rrro> n Jle6e4e.

lcouocrarrna pactrpeAeJrerrr4e rrlrJrr{ c pactrpeAeJrertreM nefirpanruoro
BoEopoAa, roryqeuubrM tro paAtroAar{rrbrM t13l ($ur. l), uoxuo cnaaarr,,
urb uapacraHr.le trorJro.qellr,rfl Ao HeHoropoft crenenu corJracyercfi c pactrpe-
IeJreur.reM o6naHos nefitpanr,noro BogopoAa.

iB sanrrosentre xoqy rbrpaBtrTb 6.narogapnoc,rr rl. tr4. flpoulrx Ba frorreB-
Hble coBefbr npra o6cyrxAegr{r4 pa6orr,r, B. B. faapr{JroBy Ba rroMorqb n o6pa-
6orxe MarepraaJra ra E. IzI. Izlocr,no Ba r{BroroBJrenr4e pelpo4yxquft AJr.rr crarE,rr.
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AHAAEN,It4fr. IIAYIT CCCP

I{ 3 B E C T VT FT I( P bI M C I{ O fr A C T P O O I4 3 14 I-I E C It O XT O E C E P B A T O P II I{
Tou XXVI, 1961 r.

CVICTEMLI A BTOIIATI4TIECI{OI'O yIIPABJIEHIIIfl HyIIOJIOM
TEIIECT(OilA C IIPBOBPASOIIATEJIEM COEpI[rrECt(rrX r(OOp[[rHAT

HA BPArrtrArOrqmXCf TPAHCOOPMATOPAX

IO. A. Ccr,6wruuu, B. II. Eaopoa

B peaylrrrare paBBI4TLIff oreqecrBenuoii acrpououal4 BoaurlnJra BaAarra Houu,nertcuoft
aBTOMaTI4 SaIIr{ U aCTp OIIOMIIqeCT{I4X I{rrCTp y MeHTOB.

Ognoii ua Balr{rrrlx BaAarI aBToMarr{Bar{rlrl, trocraBJrerrrrblx rlepeA triluctratytou alent-
poMexarrrrnfi AI{ CCCP (I{3M), flBJr.fiercfl coaAaHlre cr{creMhr aBroMarflqecnoro corJracoBa-
rlr4E Bparqeur.rr{ HyrroJra r{ fiepeMerqeuux nerpoeoft u"opil c ABr4]r(er.rr.relr tpy6r,r rerecxona
rra Dl(BaroprraJrruoii lrorruponxe. OcnourrrM aJroMerrrou srofi cr{creMrrr AoJr}nclr 6rrrr, npe-
o6paaonareru cr[epnuecxux HoopArrrrar (IIH),npeo6paayrorquii axBaropr{aJIbrrr;re RoopAI{Irarr;I
TeJIeCROIIa B aSLrMyTaJIbrrIiIe KOOpArrHaTbI Or(Ha rrIeJrII RyrroJra.

I-Ia nepnou arare pa6ot n I43M AH CCCP 6rr.nu paapa6orar{Br crrcreMnr BeAeHIr[ HylroJra

c fIH Ha ocrroBe aJrer(rpoMexaurrqecroro MoAeJrrrpyroulero yctpoficraa (III{-III u III{-IV).
.(arruefirur.ru srafloM pa6or 6r,rno coBAarrrre cr{creilrbr cr4uxpoHr4BaIIIrrr RyloJra r,r reJte-

c$olla c r{ctroJrr,soBarrl{errl IIIt Ha ocrroBe Bparqaroql{xcx rpanc{opuaropoB, ata cncteua
o6ragaer: p.rrAoM cyqecrBeHrrbrx trper{Myu{ecrB rro cpaBrre}rr{ro c Apyrr{Mr{. B trlncru'ryte
oJrer(rpoMexaurnu paapa6otaur,r npeo6paaoBareJrl KoopArrrrar rra ocHoBe BT A,ns reJrecfiorra B

rlenrpaaluoii Mourr{poBKe (IIH-V) rr yrrrrBepcaJrr,lmrir npeo6paaoBarerrb KoopAunar (nH-VI),
nplrlrenuurrfi R TeJrecxorraM r rro6orl Morrrr{poBxe u 4ra aro6oro Mecra na6rrogeuua.

B nacrosutee BpeMfi cr.rcreMrr c fIH-V r [II(-VI ycraHoBJrerrbr a I{pr,rrracnoft acrpo-

{uauuecnoft o6cepnaropun AH CCCP r4 rrpoxoA.Er Arrr,rreirL,Hyro ofi]rlrrrylo or(ctrrryaral{Irlo
{a AeficrByrorryrx reJrecnorrax.

SYSTEMS OF AUTOMATIC OPERATION OF A TEI,ESCOPE DOI\,TE WITII
TRANSFORMATION OF -qPI]ERICAL COORDINATES USING ROTATING TRANS-
IORItERS, by Y. A. Sabinin and 7. P. Egorou.- The design of a system which automa-
Sically coordinates the rotation of the dome and the motion of a telescope on an equato-
rial mounling is considered. The main element of this system is a transformcr of spherical
coordrnates (IIl{) rvhich Lransforms the eguatorial coordinates of a telescope to azirnuthal
coordinates of the sliL of the dome.

As the first stage, the system of rotalion of the dome rviLh a fII( was worlred out
on the basis of an electromechanical modeling device (IIH-III and IIH-IV).

The following stage was the construction of a system of synchronization of the
,dome and telescope bymeans of the fIH on the basis of rotatingtransformers. This systcm
has several advantages as compared to other systcms. At the Institute of Electromecha-
nics of the Academy of Sciences, USSR, a fII{ on Lhe basis of rotating transformers for
a telescope with central mounLing (|IH-V) has been designed and also an univctsal
nH ([II{-VI), rvhich can be applied to telescopes with anl' mounling and aL any place
of observaLion.

At present systerns with III{-V and IIIt-Vi are applied to felescopes at thc Crimean
Astrophysical Observatory and are being tested.
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I. OErrIr,r E CBEAEHTTfl O BpArrl^roillrxcfr TPAHCOOP MATOI'AX

$ 1. flplrnaun pa6ornr u ycrpoficrsa BT

Bpaularcrqlreca rpaucsop*aroprr /upe4Ha,Hase,hr Errfl npr4Me,e'rrfl B
carerno-peruaroqr{x ycrpoficrnax.

Bparqaroqraficx rparc{op}rarop (BT) ro cBoervry ycrporicrny uo4o6en
acr4HxpoHHoii anextpuuecxoli MaIrIrrHe c HeflBrro Bbrpalr{eHrrbr\{r{ rroJrrocaMrr Ha

crarope 11 porope. BT r.rnree:r ro,
Aue lrerroAnrririubre o6uornrr ua
crarope r,r porope, Marnr,rrHsre
ocLI HaIt CTaTopHr,Ix, TaIt I,r po_
TopH6rx o6l,roron BilarrlrHo-rrep-
rrerrAr,rr{yJrrpHbr (Sr". 1). O4na
r,ra o6Motox nepBnqHoro noHTypa
(o6r,ruuo craropnaa) nrrraercrr oA-
uo{aanrrlr lteperreHr{},rM Tor(oM rx
HaBrJBaercfl uepnlrunoii o6uornofi
r,rJrtr o6nrornoi,i nos6yrx4erurn.
Bropaa craropHarr o6lrorxa uo.-
cr,rr HaBBarrr,re KBaAparypnolt. Co_
ortsercrBeHHo poroprrbre o6uorxm
BT naar,rnarorc.rr oAr{a cr,rnycnofi
o6lrornorii, Apyraa xocrlnycnor?.

O6rrqno BT rlcrrorrElByercrr
Har( cr.rHycHo-Itocr.rlrycHafl ivra_

rrlrria (CHBT).

(D-ur. 1. Cxeua o6uoron Bltaqaroqerocrr rparr-
c(popnaropa

Cr - C, - ooMorfia noaoyltleunn; Cs - Ca - HBn-
IparypHarr o6,yorHa; pt 

- I', - crrHycHaE o6Morra;
P, - Pt - r{ocllHyclraf ootrorHa

Ecru o6uorny noa6vrx,qeulrx
troAHllocr4Tb K I'{cTorIEI4I(y IlepeMeHlroro Tor{a, To B BoBAyIIIIIoM BaBope BoBHr4-
Haer nyJrbcr,rpyrcqee NrarEr{Trroe uore. 3ro rroJre HaBOAITT BO BTOprAUUrrx (po_
toprr,rx) o6uorxax Harrp.rrlnelrrl.a, npolopqfiorraJrr,Hr,re flpoexr{r{r,r rroroHa BoB-
6yxrgenua lra ocb coorBercrByroulefi o6nro:rxtr, r. e. ,'a o4uofi nponoprlro-
TraJrbHo nocrruycy, a Ha Apyrofi cunycy yrJra rroBopora poropa.

ItoucrpyHutsuo BT paaJrnqaror:
1) no ra6apr,rrau (BT-1, BT-2, BT-3);
2) uo roxocbeMuoMy ycrpofictny (BT c orpanrlqeuHrrM r4 Heorparrr4qerrH6rM

yrJror\r uonopota);
3) no uarepuaJry llarHl4rorrpoBoAa (anexrporexHr,rqecra.fl craJrb r.r uonr,r6-

4euonrrfi ueprrrat;rofi) ;

4) uo anexrp[qec*uM xapar(repr,rcrr4r(aM (uauparxeurae rr qacrora, co,,po-
rrlBJreur{e xoJrocroro xoAa r4 roa{Suqueur :rpauc{oplraqna);

5) no Hraccy rorrHocru (0, t, Z, Z).
B cueruo-peuarcrqrrx ycrportcrnax BT rrctroJrr,Byrorcfl r(ar:
1) crrHycrro-Hocr{Hycrrbre Bparqarcqraecx :rpanc$opMaropr,r - CHBT"
2) ruueiiur,re Bparqarcrqrrecrr rparrc{opnraroprr - JIBT,
3) lracmra6ur,re Bparqarcrquec.s rpanc$oprr.raropbr - MBT.
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tr 2. Ilpr,rnrerrerrr,re BT s cxenrax

Cuerro-peruarorlue ycrpoiicrua ua BT [poer{rnpyrorcrr B Br,rAe nacr{aAr{r,r)r

cxor[, [prrqeu Haut4rrli rrpoAblAylr{lrr,l BT Harpyn{e}I o6uorrtalrlr nocJreAyro-

rqr,rx. 9to66r [pl,r BToNI He 6r,rro ucxatnenr'rIi u nsrpa6arr,u]ae]rbrx BlraareHl,rflx

sirt r,r cos, IrpnllerrrJror cnellr{aJrT,HLTe xlopI;I1 a llr{errrro, ncpB[rrHoe lr BTopr.rrrHoe

crrr\{r'rerpuporartrtc BT.
flpn rocrpoerrrrr.l HacnaArrr,rx cxell ua BT Heo6xoA[Nro yqr,rrriBar], r\rexaH]r-

qecnufi 11 oJrer(Tpuqecnuii uacrutaSrr. f[rrl colracoBarrrrfl nracura6on orAeJrrr-.

nr,rx qeneii IJ r{acr{aAr-Ir,Ix cxe}Iax o6r,r.IHo rIprrMeIJfIIor cueqr,IaJlbHT,re llacurra6-
Hbre rparrc{opl{aro116r (MBT).

$ 3. Ilpunrerrerrre CHBT A.urr BblfloJrrrerrr,rfl npocreiiurlrx onepaquii

a) PaattouceH,ue sefitnopa H& npnntoAeollbtl,bte clcmaltxnnulue
(CRlll' s pe)rcu.ne noop7unamopa)

flonaraelr, qro BeKTop BaAar{ rro BeJrrrarr{rre r{ HarrpaBJreur[Io. Sagaua co-
cror.rr B orrpeAeJreHr{u npoexqnfi BeHTopa Ha ocr.r HoopAr{Har.

Cxeua rrcrroJrLilotsaulrfl CHBT B peffir.rMe noopAr,.rrraropa rpeAcraBrrer{a Ha

{ur.2, a. Ha o6uotny ooa6yxrgeulrs C}(BT rroAaercrr Harrp-s}rieHrre Uu: 1srd,.

lporroplll4oHaJlbHoe BeJrr.rsr.rue r{Jrr{ MoAyJrro Benropa d; porop rroBopaarr{Baer-
CrI OTI{oCrITeJIrHO CBOeIO HyJIeBOro IIOJIO}IIeHI{rI Ha yIOJI n, panur,rli apryMeHTy
Bexropa. flplr arorr,r Ha Drop[qur,rx o6uorxax CFTBT r{aBoArrrcrr Harrpfl}rieur{fl.
U* r U,,, npolopqr{ouaJrrrul,re cocraBJrflroulr4}r Bertropa d no 4nyu uBarrM}ro-
lepfier'IAr{ItyJrrrp}rrrrM ocnru X n I.

Haupamenre, r{aBoAr.rMoe n nocuuycnofi o6uorxe: {J*: h(Jrt.cos c-
uttn U-: k2r, rAe ;p : d.cosa,

Haupnxreur,rc, rrasoArrl{oe n cr,ruycnorii o5uorrte: Uu: hUa'sin u lr;rn.
(f r: kry, ry\e ?/ : d.sin o.

6) Iloeoporn noop1urunnurotr oceii
(C RBT G pe)rcunte npeo6paaoeurrte,r,n noop0unatn)

B crolt cJryqns Bal[arr],r rrpoerulr,rr.r Renropa d n npnuoyronsuoi,t cr,rore]re
r{oopA[rHaT X, Y. 3a4a.ra cocror,lT ]] onpc/{cJrcunll ilpoer{qlrii c:roro Berrropa
n uosoii clrcreMe Xt, \'1, rroBepuvroi.t o:urocr.rrcJrr)rro rncxo4noii cucrenr,r X,.
Y utr yroJr q.

Cxenra CItBT ts p€?Iirlille npeo6paaouareJr-s noopArrrrar rrpellcraBJrelra rra

$u,..2,6. Ha o6morHy uos6yrri4elrnfl ,r Ha HRa/lparyp,yro o6r,rormy rroAarorcrr
HaIIpfl?IteFII'I.d U, u f/,,, nponopql'IollaJlbrlbre cocraBJIrIIoqlIM Beltropa no ABy[r
BsAI,INIHO-IIEPIEHIII,IITYJIflPH6I]\[ OC'IM X W V. HA O6IrOrrtE BO36Y}IIAEHU'I },IMCEI{
Uu: kry : lq.d sin a. Ha xsaAparypnort o6lrorxe Ur: kp : lu.
'd cos a.

Potop CITBT floBopaql,IBacrctr or]rocrrreJrr,Ho cBoero rryJreBoro rroJro]ue-
Ilr{fl Ha yro.[ Q. IlpI,r a:rorv ]to uroprlarur,rx o6uourax HaBoArrrcrr Harrprr]rierrr{rr
U,r, u U11,, oto6paniarorqrre cocraBJrrrrorqrre frt v lJt Bertropa cl n crtcrcue xo-
opAr'rr.rar, ronepr-ryroi,i orlrocrlTeJrr,Ho saAaHHOrt na yrol q, HaupairierrJ{e,
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ruaBoAI(Moe B cL{Hycr{ori ,o6uorne, uMeer Braqeur,re

U *,: krrr: kr(r cosE - A sin cp) : krd(cosoc.cos q - sin or.sin cp) :
: kzd,.cos (a f q).

iHaupameur[e, EaBo[rrMoe B nocuuycuofi o6lrorxe,

Uo,: kzAt: k2(nsinE + A cosq) : krd(cosa.sinp f sina.cosg) :
: kzd. sin (a f q).

e) IIocmpoeH,ue.6en^mopa no eeo npr.tw,oa?0Jlbu,bt"tw, coctna,6.ltr,tou4urv,
(CItBT s pe?rcunrc- ruocripoume.aa)

Bexrop saAa, cBorrMr[ trpoe*qr{.sMtr B rrpflMoyro,rr,uofi crcreMe r(oopAu-
'uar x, r. 3a4aua cocror4r B onpeAeJrer{urr MoAyJrfl Ber(Topa r4 yrJra Me}HAy
BeHTOpOM ra OCr,m X.

cxeua CHBT B pemr'rMe rocrpor{reJr.fl trpeAcraBJre,a Ea snr.2,a. Ha o6-
Morny aoa6ymgeuufi rir Ha HBaAparypHyro o6uorny rroAarorcfl rratrp.frlr(eHr4.s
'U*v' Ur, IIpOIIopq[oIIaJIbHbIe COCTaBJIflIotrIIIM BeI(Topa IIo AByM BBaI4MIIo-[ep-
xeHAr.{nyJrflprrbrM ocsnr X w Y (U*: ltrr, Uu: ktU).

fIocrasileHuafl BaAarra pe,uaerc.fl rar .racrur,rft cryuaft upe4rr4yrqefi.
Berrop d upoexrnpyercfl r{eJrr.r*oM rra oAHy ocb (ocr x)..(.nr aroro ocn Ho-
'opAr{rrar AoJr}r{rrEr 6rrrr, noneprlyrEr Ha yroJr q. coornerc:rseEEo pOTOp cltBT
trOBopacuBaeTctl OTIIOCIdTeJILHO CBOeTO IIyJIeBOIO SIIaqeHI4.tt IIa yroJr cp. TOr4a
'c o4uofi r{B poropHr,rx o6noron (xocuuycuofi) cnuuaercfl Eatrpfl}r(eanre f}*,,
:IIpOIIOp{I{ol{aJIr,HO.e MOAyJIIO neXrOpa d:

.rAe

U *, : U a: kzfrt : kzd,

nt : n.cos (- d - Asin(- g) :
:fr.casp+y.sincp: d v d:VF+yr,

a o gpyroft .o6uornn (cuuycuofi) - paBnoe Eyjrro:

U ": h'Y': o'

TAE

Ut : n'sin(- il * a.cos(- g) : -r.sin g ! y.cosg : 0.

.IzIa uocnegnero coornomeur[.fl cJreAyer:

q:arcLg+.

$ 4. .Jluuefiuufi npaqarorqufica rpauc{opnrarop (JIBT)

JIBT 4aer BoBMolnHocrF,
.IuolraJrr,I{o yrJry troBopoTa

Ec.ln o6uquufi CltBT,
- 0,54,nx.npsr4Tb tro oxeMe

398

uo JryquTb Earrpf Herrr4e, rrsMeHrrrorqeecfl trpono p-
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BbrxoAe BT 6yqeu r{tr{eTb Halpfl}rieHr,.1e, Ll3Mer{flIonleecE rro SaKoHy

rr _rr O.i,i .sina
urtrilx_" t FtlJ4.cosq,

IraJro orJrr,lqamrqel,rycfi oT Jrr{Herllroro nptr c oT 0 Ao + 60'.
Cxena BT n peirrunre JIBT rpeAcraBJreHa Ha $nr. 3.
It ceur [ocJreAoBareJrLHo I]pllcoeAullrllorcrr o6]{0rHa noa6yin4er.Ir,rff craropa

r{ Hocr,rr{ycrrafl o6MorHa poropa. }tna4parypna.s o6uorxa BaHopaqrBaercrr

AJITI yH[rIToEteHI{fl IIonepeqI{o11 CoCTaBJIflIOIqeti lrarulrrnOtO IrOTor{a.
Ecrlr npeo6paayeMa.fl BeJr[s].rua He BHanorrepeMeHua.rr, ro rrprr noAxflroqe-

Hr,rrr B cxelry ctreqrraJrr,Iloro rpauc$opMaTopa lr,rnefiur,rii yqacTor{ xapaHTe-
pr,rcrrir{n JIBT n peayJrrrTare cro c}reqcrrrrfl Mo}rier 6r,rrs yueluqeu Ao 120"-
(0-120").

$ 5. PaaromeHr,re BeHTopa

IIa fIprIlIOyIOJIr,HbIe COCTaBJLfl IOIqII0

B Ha.recrse nprrMepa Hacr{aAHr,rx cxelr BT paccMorprrM BaAaary paBJro-
E{eIIPIfl BeI{Topa, SaAaHHoIo B IIpocTpaHcTBe' }Ia TpII cocTaBIffIoqIIe B IIpa*
r\,IoyroJrbHori crrcreMe rtoopAr{Har ({ur. 4).

,[auo D, p, cr,. flpoeHr{r{r4Ber{Topd fr, U, z HaxoA.flTc.fl nyreM rrooJreAoBareJrr,-
Horo pellleHl{rl Ha rrJrocKocTl{, Benn.rnua Beltropa D sagaercn c [o]lrorrlbro
JIBI-r, rroArrJrroqeHr{oro H cerrr trepeMenHoro rona ,--, 7.

c uolrouqr,ro cHBT-p Ber(rop D pas.uaraercrr Ha cocraBJrflrorqr{e B Beprr,r-
xa,rruofi rIJIocHocrr.r:

d: D.cos p,

z : D.sin p.

3arerr Beltrop d c uoruorqr,ro CITBT-o B ctloro oarepeAb paBJraraerc.E r{a cocraB-
Jr.rrrotqr{e B roprrBoHTa.nsnorf rrJrocrtocrr.{:

r,: d,cosd.,

lJ : d'si:n a'

flepnr'tuucie crlllnerpl,IpoBar.rrre B cxel{c l(ocrlrraerctr Bar{opaarrrl;arrr{e}r nBaApa-
rypr{r{x o6uoron BT. ,(rn nropuuuoii cr.1x{r{erplrr,r clrHycHa.rr o6lrorna CHBT-B
Harpyir{cHa ta MBT-2, ilrraJrorr,rqE6rir uo cnouu xapar{repr{crr4naM CHBT-0.
Hpoue roro, MBT-Z rloBlloJrfler corJraoonarb orrexTpr{{ecnrrii lracrura6 z
c 0flenTpr,rqecnlri\,r lracurra6ou fr il ?/.

II. SAAATIA CI4HXPOIII,ISAIII4II IIO.]IO}ITEIII4trT I,IHCTPYMEHTA I4 RYIIO.IIA.
BI,IEOI, CI4CTI,MLI

IrpIroBpASoBATEJIfl COnpIr rrECKI,rX HOOPAI4HAT

flonoiricrrne HyrIoJIa r'I TeJlecHorra olpeAeJlrrerctr B paairr{qHr,rx cr,rcreMax
ctleplr.recnrrx r{oopArrr{ar. CornacoBar{ue rryrroJra r{ r,rucrpyMeHTa cocror{T B
flpr.{AaHtrr{ HyrroJry r[ rrrTope TaKoro froflo]rteHr,rfl, trptr noTopoilr ocr, rpy6r,r
TeJrecHorra BcelrAa rrpoxoAr,rr rrepeB r{eHTp oHHa rryrroJra. Inn cornacoBaHr{rr
onHa rqcJrlr Hyrrola lr rpy6r,r reJrecr{ola neo6xogr.ru npeo6paaouarerr, cse-
pr'lqecl{rlx r{oopAr4rrar - carerHo-pe[rarorqee ycrpoiicrno, IIpe06paBvrolqee
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onBaTopl,Iailbrrble I{oopAlII{aTbI 06GeHTa Ha6rIoAeHr,r.tr, cHtrMaeMr,re c TeJrecRoIIa
(r, d), r a3rrMyTaJrrrHbre HoopAr,rHarbr or(Ha nleJrrr Hyrrona (,4, z), srIaueuua
I(oTOpLIx IIoCTyIIaIOT Ha BX0A CI{CTeMBI yIIpaBJIeHI,IfI ABLI}I{eEIIeM I{ylOJra r{
ItrTOpr;r.

Ha Slr. 5 cxeltarraqecnrr rlpeAcraBJreHrr nyrroJr rr roJrecxorr n qen:rparr,r1oli
IVIOHTIIPOBfiE I{ TPI,I CIICTEMI,I HOOPAI{HAT C O6rqUU I{EHTPOM O: AEUUYIAJIbHAfI
OXyZ, Br(RaroprraJrb:s.arr OX'Y'Z' rr crrcrerlra HoopArrEar OX"Y"Z", ueno-
cpeACrReHHo cB-flBaIrI'Iafl c reJIecnorroN,I (r,rcnyccrncuuo BBeAeHHarr crrcre1,ra
I(oolr[lrrrar, y noropor,i oct Z" HatrpaBJreHa. r{a rloJrroc ulrpa P, oct y" cBrraaHa
c oclrlo cnronenr,ri,iTeJrecHorra. a ocl X" [epiler{Ar,rr{yJrrrpHa ocr,r d u npu I :0
coBrraAaer c.nr,rRr,reii rrepeceqeHr,rq u"lrocnocrer,i MeprltAr{al{a r{ ar{Baropa.
flpn I : 0 clrcreua OX"Y"Z" coBrraAaer c OX'Y'Z').

llpr,r 4nr,rirrerrr,rtr reJrecnorra fro ocnr t lr 6 ro.rrta 1(, netriarqafi Ha npoAoJr-
?rteHr.rrl ocu tpy6l,r reJrecnola, oII]rcbrBaer HeHoropyro rpaeHroprr]o Ha IIoJry-
cfrepra'recrtori noncpxnocrl,I I{yrroJra. IIpr,r rleHTpaJrbHoli llonrlrponne rrHorpy-
MeHra pa[r,ryc-Renrop r, upoBeAerrH],u,i n rouny K ua qeurpa nonycsepbr ny-
froJla, coBlaAaer c ocr,ro tpy6r,r reJrecHorra. oupeAerlrn froJrolr{eHrre paAr,ryca-
BeHTOpa r n pasur,rx cr,rcreMax noopAr[rlar, N,ro]rirro uafiru cJreAyrotrure 3aBr4-
0I,IMOCrI,I, XapaI{TepI,lByIOqIre cBrrsrr Me}r{Ay asr,rNryTaJrrrHrrrMr.r r{ EHBaTOpT{aJrr,-

HIJNITI ltoopAllnarar{I{ cBerI,IJra (oitua rqenlr HynoJra u rpy6rr reJrecrtora B rIeH-
rpa,ur,nor,i uontupouxe) :

LgA: cos 6.sin ,

t'gz:
cos 6.sin q.cos , - sin 0.cos q '
cos 6.sin g'cos, - sin 6.cos q

cos.4 (cos q.cos 6.oos I f sin q.sin 6)

(1)

(2)

Oclronnr,ru yBJrorll cl{crel{Lr cr{Hxpour.raarlrrrr rrrrcrpy}reuTa r{ Kyrrora rrnJrl-
ercn upeo6paBoBareJrrr noopAr,rrrar (IJI{), roropr,ri.i rvroiner 6r,r:rr, nr,ruolueu
B prrAe BaplrarlToB. FIa teptou araue pa6or B clrcrelrax aBToMar[secHoro yllpaB-
JreI{I'Ifi HyrroJro}r, paapa6oraHnr,rx Izlscrr.rryror{ DJrer{Tpolrexaurrr{rr AH CCCP
(lI3M), r'lcrloJrbaoBaJlocl cqerrlo-pemaroqee ycrporlcrBo rr{[a aJrcnrpo]rexa-
rr{rrecnoro MoAeJrlrpyrou{ero ycrpoi,icrna (cucreMrrr c IIIt-I, IH-II, fIH-III,
nH-rv).

B nacroxrqee Bpellfl n trilnctraryre aJrertrpoilrcxaur,rnrr paapa6oraua cr{cre-
IvIa cI{HxpoIIrrBa{I4I,r HyrIoJIa r,r r,rHcrpy[rerrra c r,rcrroJrE,BoBarrr,reM upeo6paaona-
rerrrr HoopAr{rrar }ra ocHoBe BT. Cxeua c BT o6laqaer pfiAoN,r uper{MyrqecrB no
cpaRrrefir{ro c ocraJrr,Hbrlur. IIpexr4e Bce|o croAa orHocr,rrcrr npocror& cXeMri.
Bnalo4apa r,rcfroJrrregrrro cqerHo-peuarorqero ycrpor,icrua B BrrAe xacna4uoft
cxeMLI BT oua4aer ueo6xoqlrN{ocrr B AorloJrr.rr(reJrbrrbrx cr,rcreMax Ar.rcraHr{rr-
onuoil nepeAarr!r yrJroB t, 6, A, 3ua.rnre,nLrro yrrporqaercrr noHcrpynrr,rBHoe
I4crIoJIrIelII{e upeo6paaonareJltl HoopArrHar. lIo cpanuenlrro c cr{cTeuoil c III(
rlrla lIoAeJrr{pyrcqero ycrporircrna B crrcreMe Be,r(er{r,r.fl r{yrroJra c BT ynpo-
tqaercrl oxeNla aJrer(Tpounr,Ix 6roxos (cncreua 6ronr,rpouox, AoloJrHrrreJrEr{bre
cJreAarqr{e cl{crcMl,I, t, 6, A I4 T. A,),

Cr,rctelta ReAerllrrr I(vrIoJra c r,rcrroJrbBoBar{r{eM BT o6ecuearrrBaer Brraqr,I-
rerlLllo 66rr,ruyro rorrHocrrr B perxerrrrrr{ sa4a.r / : I (t,6), z: I (r, 6), ue-
)IieJIrr B cxer{ax c r,rcrroJrrr3oBarrr,reN,r II]t runa ]roAeJrr.rpyroulero ycrpor:icrsa.
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III. CXIIMA TIPEOEPASOBATEJIfl KOOPAmHAT
IIA Br (rlt(-Y)

Ha uepnou a.rane pa6or u I43\{l 6u"na paspa6orana cr{creMa aBroMartrrle-

cnoro BeAeHr,rfl nyrroJra IIpr{NreHr,rreJlbr{o H TeJrecl{oIIy B qerlTpaJrbHofi M0HTI,I-

poBr{e.

Ha {Ir. 6 upe4ctaurer{a crpyr(rypuatr cxeMa upeo6paaonareJrtl snBaro-

pI{aJIbrlr,IX HOOpATIIIaT TeJreCHOrIa B a3r{rryTaJrr,rrble I(OOpArrHaTL,I OHI'Ia trIeJIrr

HyroJra rrprrMeHr{rerrbHo r( r{cr{rpaJrlnoiir uonu{poIrIte reJIecfiorIa (nH-V).
Hacrta4nan cxe,lla BT, upnne4elruarr ua Sltr. 6, nocrpoeRa rro cJIeAyIo-

qeMy lrprrHllr{fly. Paguyc-ueltrop r ({lrr. 5) ea4aIl B BuAe uanpalxeuraa U,

IIoAaBaeMoro I{a BxoA xac1a4uoii cxel{bl BT. flo AaIIIIrIM yIJIaI{ I lt 6 saxo-

\trrctr flpoexrlnrr paArryca-Ber(Topa f B annaropnanr,noii ctrcreN{o r{oopAl{Irar.

Saten noBoporoM cnorelrrrr noopAnHar Bortpyt o4noll lra oceft Ha yroJr,p (90"-
rp) onpegertllorcfl IIpoeI{quI,I paAI{yca-BeI{ropa r B a3IIN,Iyta;rr;noi,i clIcreNIe.

noopAtrrrar. Onon.raterr,go no nai,i4eulrr,IM IIpoeItI{Irrlr{ crpol{TCtI paAtryc-

Benrop r B a3r,rNryralr,uor,l cr{crer{e HoopAr4r{ar r{ TeM caIvILIl\,I olpeAeJlrllorc.fl

yrrr,r / r z (h).
B cxelre III{-V CITBT-6 n CKBT-, pa6oralor B pe}Itr{r{e r{oopAtrHaropoB'.

CItBT-q r{clroJrlayerctl r pe}Itl4ue rpeo6pa3oBareJra ItoopAr{rlar u CI{BT-, '

v" CKBT-Z rprrMeuerbr B pclr{I{Nrax roo'lpor{reJlei'i. MBT-1, MBT-2 n MBT-3
BBeAerrr,r B cxer{y AJrrr corJracoBarrr{fi uacura6on erexTpuqecl{r{x curllairots

r{ Airrr cr{MMerpr{poBaflr{rr oJreMerlToB nacra4uoit cxeNrr,r BT. Orpa6orna aHa-

.renr,rft A v z npor{BBoArrrcrr c rroMonlr,ro cJreAflrqrlx rIpI{BoAor (ycra.nlr:re.nu

Vry, V, rr ABr,rrareJrlr orpa6orrtu Aea rl Asr).
Tax Han B cxeMe IIlt-V a6conrorsan Berlr{qurla paAr{yca-Beltropa r He

IIN{eeT BEaqeHILfl, TO llalprr}Keute U - r 1loAaeTc.fl Ha tsxOA CxeNILI rte {0pe3r

tr.rnef,rur,ul Bparqarou{r.rficn rpanc{opMarop (JIBT)' a flerocpeACrBerrno or
ceTIr IIepeMeIrEoIo ToIta.

I{a t}r.m. 7 rrpe4crarJleIIr,I Be11ropuble AlrarpaMMbr, xaparreprBylolrulo

$ynHqrau, BLrrroJrr{fleMr,re orgcJrr,rrbrMrir aJreMeurar{r{ r{acxagr'ror,1 cxelnr III{-V.
Ilanpnmenue U , nporopqlrorraJrr,rroe paAr{ycy-Ber(ropy r, roAaercrl rra

o6uo'rxy noa6ymgeulrs CI{BT-6. ilpu uouopore ero poropa na yr:ol 0 na

BBrxoAe floJryrraeM npoeKqr{rr r B rrJrocHocrr.r Hpyra cn.nonenrafi z'ox'(z'ox')-

-12,fr rr,r,. Ha nxog C[tBT-, ilocryraer Bertr{quHa rr,r,. Tlpw rloBopore

et o poropa Ha yroJr I na nr,rxOpe n0IyqaeM IIanpfl?I{eEIIe, OilpeAeJItIIOIIee

npo€Hur{rr Benropa t'x,y, B rIJIocKocrIr He6ecuolo or(Baropa X'Oy'(X'Oy)-
t'x, I4 t'y,: r". Haupfl?r{eHllfJ, upolopltuollaJlr,Hf'Ie rx, trl ?'2,1 trOCTyItaIOT Htl

nxo4 CETBT-6p. VcrauaBJrr{Baf ua CETBT-9 Ba[aI'IHyIo Bc;1ntlrHy yr.tla rto-

Bopora cI,IcreMrI l{oopAlaHar 0 : 90'- q (rge p - rul{pol'a Mect a na6uroi(e-

uun) n nJrocrocrr{ ue6ecuoro MeIlI4[,I4aHa XOZ (X'OZ'), IIa BLIxo[e norly-
alaer[ /'z n r'-. Ifo AaHHLIM t'! 1r ry:r'r,, trocryIIaIolItI'IM Ira uxog CHBT-'4,'

orlrorrrcfr Renrop i'xy B rrJrocxocrra ne6ecnoro IopII3oIIra XOY (X'OY) tr

orpa6atrrnant.o ,r1u.rurrl,Ie ylJla aBr{Myra ,4 (yron lloBopora porolla C}t]lT-A,
npl{ r{oropoM Hailprl}I{enr{e Ha cl,IrlycHoit o6ltorxe I3T paluo uynrc)' IIo'

AaHIrriM rz lt t.xy rra Bxol{e CIlR'l-Z,ctpollrcf BeK'Iop I' B IIJIoCKocrIl Bell-

'r'IIHaJIa ai"rrrou 
" 
1.-", OZ) u orpa6arlrnaetcn sIIarIeIII4e yIJIa ssrcorhr h'
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(z : 90o - lz). tla CIIBT-Z Molr{Ho orpa6aT r,rnatb Har{ nerr,I.u,ttty /2, rax rl
BEJII,IAIIIHY Z, B 3AI}IICIIT{OC]'II OT HAIIPABJIE}I]'Ifl IIOROPOTA POTOPA I'I COEAI'I}IE-

Hr,rfl o6Morox CI{BT-Z.
f[punqunlraJrLr{ar cxerla ct{cr0tvIT;I npeo6paaonareJlfl HoopAI{Har rI{[a

lH-V rpeAorallrleHa IIa {ur. B.

IY. CTPvHTvPHAfl I{ IPI{HIII4III{AJIbHAfl CXEMbI

CI4C1'Ii MIII ABTOMATI4 TI]]CKOIO COIIJIACOBAHI,{'I I4HCTI'YMllHTA
?I HYTO.]IA C IIR-V

B 6o;rr,unucrne cJryqacB nvloJrir cyqecrnyroqr,Ix reJlecxouon ne cna6-
Hiarorcrr uerpouorl urropoi,i, rroaroMy or cqeruo-pelrarcqero ycrporicrua neo6-

xolllrlta nnpa6orna rlrilrb o4noii aanuyranlnoi,i ItoopArllrarrr - aBrrMyra
rrleJrrr riyrroJla.

Crpynrypuafl cxeNIa cr{creMLI a'BToNlarrrrlecHoro col'JracoBarrr{fl rqeJrr,r ny-
r[oJra rr rpy6r,r reJrecrrora B r-[eHTpaJrLnoi.i lrourupoBxe c upeo6paaoeareJreM

Kooptr(r,rrrar rnua IIlt-V rpeAcranJleua Ha Sr,rr. 6. R cryuae o:rpa6otHu o4uoii
aar{r\,ryraJrrrrroi,i Hoop4lruarr,r / B cxeMe orcyrcrByer MBT-3 u CI{BT-Z.

Bxclqulre I{aHHrre / u 6 noctyraror B clrcreilly c C}tBT-r lr CHBT-6, ycra-
r{oBJreHrrr,rx Ha coorBercrByroq,ilx ocrrx reJrecl{ola c qeHoit o6opota, pannoit
360'.

fdrn o'lpa6orr{lr BHaqenr,rii ,4 ucuonrrBo.uaHa cJreArrlq,afl cr{creNla, rrr{Jrroararo-

rlarr B ce6fl ycrurfite;rr, V4, l]JrexrpoMarrrunntrii ycrrJIr.{TeJTL DMyA r{ r{crroJr-

rrrrreJrLHr,rli Tlnlrla:re;rr, ,I{nrr. rlepea pe4yHtop Pe4rr orl o:rpa6atbrllaer BHa-
qerrr,rfl,4 ua CITBT*.4, ycrauourreHHoro rra rpr{IloAe rtyrloJra c qer.roi,i o6opora,
panuoi,i 360".

I4aBecrrrr,re rpyllHocrLr I(JIfl atroltarr{Barlrlrr gnr.rineulrri HyrloJra lr reJrecnona
npeAcraBJraet pa6ora B 6rfieBer.rnrnoi,i o6ractn. B ro.rxe Berrr{ra ueo6xo4uua
rlepeltJraArta nyrroJra na 1.80'ri pe?r{r,rN,Ie rJeAeHr,rfl u ra.nro6oli yro;n or 0 4o
180'npu nlloxoAe roqr{r,r BeHr'{TEr B perrirNle HaseAerrEfl TeJrecrtoila.

t{acxa4ntra cxe}Ia [II{-V, rpe/{craRlerrrrafl rra {llr. 6, 8, o6.rra4aer reM
cnoiictnou, .rto n pai,rclrre BeHI4Ta pealto fial(aer Hanp-s]l{elrue cllltHa,rla oruu6nlr
lra Br;TxoAe CI{BT-,zl , T. e. HarrprrTlreHr,re, npuxoAarqeecrr Ha eAr.rHr{qy yrJra

llaccorJracouaHr{rr, B pai,ioue BC}rr{Ta BrrarrlrreJrr,rro }IerrrJrrre, }reirieJr.r,r Ir Apytrrx
pa6o.rnx o6,tacrnx. 3:ra eanorrorvreprrocrr,, flltJr,;rracb rreAocrarHolr rtacnagrrort
cxelrri RT, o71nouper\reHrro AeJraer ro3lrox{rrr,rr,r o6oiirr,rcr, 6ea upr,rmeueHr,rrr cile-
rlua;nr,uoi,i cr,rcrellr,r nepeltJra/Inr.r tiyrroJra u rorrr{c Berrr,rra.

H.a r[rlr. 8 npeqctanJreua rrprrrrr{llrrlraJrr,I{arr cxcNra cr{crcNrlr aRToNrarr,rarc-

cltolo cor'"rlacoBarrnn tpy6lr reJrecuorra rr illeJrrr rryrroJra c tllt-V. tr{cuorun-
TeJIbrrrrlxr J\Rr,rraTeJIerr cJry}I{rrT r\rarr[rrra rrocTotrHrroro Torta. B tta.rectsc yclr-
.rILITeJrrI Ntoqrrocrr-r r{crroJrr,Boaarr DJre rtrlloxralrr,rrrrrr,rii ycl,rJIr,rreJlr,. [nn yupau-
JIeITI,II 3MV u cxcNre rlprllrerrerr lrerr,rpexrtacnalrrnrfi eJrenrporrrrLrr,i ycrarlr:rels.

Ileprrri,r r,r otopoi,i nacrtaALr (JI ,) xsltrorcrr ycr,rJrlrreJrrrr\[],r rranpf]neHr,rrr Ha

rrarlre [iHB. Tperlri,i nacnaq ("I1r), nr,rno;nrrerrrrbri,i rra lalrrrc 6Hg, r,rcuonrrayer-
crr Halt 11r,icnprrrru]rarop ((taao.ryuctulrre.rrr,nr,rii Bl;rrprr\nrrclr,) . 9crneprrrft
rtacHa/\ (JIB, JI 4) flBJIflercr AByxrarrrrrr,rrr ycr,rJrr,rreJrer\r rrorqHocrr,r uocroflr{-
IIoro rona rra JraNrax 6IJ9. Halpy:noii DJrexrpour{oro ycrrJrl,rreJrfl cJry}fiar
<r6rrorxn ynpaBJrerrr{rr DJrer(Tpotfaurr.r}rlroro ycr{JrlrreJrrr OV, u OVr.
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,[,nr cra6uJrlraaqrrtr pa6orrr cr,rcre]rbr B cxerlre [peAyctrorpeua o6parnag
{Bflal rro l{aflpfl}I{el{I,Irc lr uo nepnoft rtpol4BBoAr'Ioii or uaupa)r{eHr{fl BbrxoAa
3MV (ri, u Tp-3).

B cry-1ns lreo6xoAr,rrrocu,r orpa6orulr nropoll aarrl,ryTaJrr,Hoit Hoop4,uuarrr
3eI-Ir{THoto paccrotlHufl z cxerfa HecKoJrbr(o ycJroEtHtlercn. B aroM cryqae
B nacrra4uyro cxerry BT qouonrurrerrr,Ho BBoAflrcfl MBT-3 :r-CKBT-Z. CKBT-Z
,c qerroll o6opota 360' xpeulrtcrr Ha rrprrBoAe rrrropr,r. Tan. xre r{alt r{ B cr,rcreMe
orpa6ornlr ,4, n upr,rnoAe rrrropbr qenecoo6paalro rrcrroJrr,3oBarb ABr,rrareJrr,
rlocro.flllHoro roI{a u aJIeI{Tpor{aurranur,rii ycrrJrr{TeJrr,. Erenrpour.rr,rit yctuttt-
'reJrr, AJrrr ylpaBJreHI{fI 3MV Aonxren 6r,rtr arl&JrQrllqrrr,rt[ yc],rJrr,rTeJrro, I4crroJlr,-
SOBar"rHOn{y B Cr{CTeMe Orpa6or:rur a3rrl\ryra -4. B cr,rcreuax cJreAarqero [pr{BoAa
'or:pa6o'rnr,r a3llt{yra tr serrl{THoro paccrofHr{fl Brrecro DJrcnrporrHoro ycr4Jrr{-
TeJItr IIoIKI:ro r,IclroJrLBoBar6 r\rarHr,rrnr,rr,i yculrrrcJrL.

V. EHCIEPI4MEHTAJIbHA'I IIPOBEPRA CIICTEMbI C IIH-V
IIA JIABOPATOPHOM MAI(ETE W 11A IL\O.MIIJIdTI4METPOBOM TEJIDCITOIIB

B RPI,IMCI(OI,I ACTPO@I{3I4TII]CHOfi OBCEPBATOPI4II AH CCCP

Cttcrelta aBToMarJIqecltoro corJracoBaLmfl rpy6u rcJlccr{ora r,1 ol(rra qc;IiI
Lrtyloila c IlIt-V [potrrJra ra6Oparopurie r,r HarypHrJe r{crrbrraHrrfl.

Iir,rn coa;1alr clerlr{aJrburrft ra6oparopur,rfi r\[aner, B noropor{ TeJrecr(ol
itI I{yIIOJ] I,INIIITI,IpOBaJII,ICb COOTBeTCTByIOIfIT{I{I,I AJIeHTpOIIexaHIIqeCHI{l\{r4 y3JraMI4.
Ha na6oparopuot\[ ]Iaxere pa6ota cr{crer{br c II}t-V uccJreAoBaHa rrprrMeHr{-
TeJrbHo r( ctyqnlg orpa6orxr,r o6enx aBrrrryraJrblrr,rx RoopAr.rrrar - aBrrMyra
tlr 3eHlrTrroro paccTQrrHrrfl oftrla tqeJrr{ HynoJra.

B peaynr,ratg Eltcrrepl{rteutarrnoft flpoBepxrr ctrcrelrbr c I]tt,V na na6o-
laroplroN[ tlaltere Br,rflBJreHo,.rro oura6na ctrcTeMbr B perrreHrrrl aa4aur.r,4:
:f (r,6), ,:l (f,6) lprl g:45":const B ocHoBHoM He rrpeBbrrrraer
LA: -l:10'u Lz: * 10'. Tolrr,no B Henocpe4cr:nenuofi 6lwsecr:r- or Be-

'til.rra crrur,r6na r otpa6orne a3r4r\{yra HecnoJrbno Bospacraer, Aocrr{rarr B or-
.AelE,r"IEIx rorrrrax LA : + 0"5 = l- 30'.

,[,.nn upoxolr{Aeur,rfl 4r*rurror" ,ruryp*rurr uclnraurafi cr4creMa cr,rExpo-
I'rr.r3arlr,ru nynoJra r,r reJrecHorra c rIH-V 6rua ycranoBJreHa B aBrycre-ceura6pe
1959 r. Ha 1220-rurrrJur.Arerporrom r.rHcTpy,r,ierrre o }tpr,rnrcrorl acrpo{uarvecxofi
o6cepnatoprul. Biur4y roro rrro nyrroJr 6arrrnn renecnbua lre cHa61r1eH noABr411t-

,,r'rol,i retpoool'i rrr1op91i, 6rrna yctauoBJreHa cr,rcreNfa, nr,tpd6arr,rrarcqaa Jrqmb
,oAHy asr.rMyraJrrrHyro HoopAr4Hary - aararnyr rqerrrr xyudla. (B aroir,r cryqae
,B cxerre orcyrcrByror MBT-3, cltBT-z u HarlaJr orpa6orxr,r z). 7220-vunlu-
Iterportrir. TeJrecHorr r{lreer opr{rrrHaJrbHyro Mo}lTllpoBRy, OTJrtrrqaroqylocfi
'ItaI{ or IIeHTpaJIr,Hoft, ran lr ot o6r,r.rruix DHerIeHTper{HLrx trolrrl,rpoBolt rrrrcrpy-
'[IeHTa. B OTnu.rr,re or Apyu4x nrieqeurpenr{brx MoHTr,rpoRort reJrecHorra, rAe
'rpy6a cr{eqeFra oruocr4TeJrbno .raconofi ocrr, y L22}-xrunuuMerpoBoro r4H-
'crpyI\IeHTa cAerlarr BI{eqelrrpeHHrrft nrruoc rpy6rr TeJrecr(orra orEocrrreJlbr{o
,ocu 6.

Ha $r'rr' I .cxertarr.r.recltn rJpe/{craBJrenr,r HynoJr r4 TeJrecxorr rvr,a l22O-
'MI{JrJII4il[erponor'o pe{nenTopa. flyterrr Heclro}nubrx r{areMarr{seonlrx o1repa-
quft uorxno fiory..rrr.rrb crreAyroqyrc BaBr,rcr{r\,rocrr A : I (r, 6) [pr (p : const
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AJrA TaHOIO Trlfla I\IoHTIrpoIlHIr TeJrecltola:

cos (o + arcts f) .'i" ,
(3)/4 : al'ct,g

-os (o a arctg f) '," e'cos , - .i, (o l- urctg f)'co' e

tr4a couocraBJrerrr,rfl titopuyn (1) u (3) IIolt(Ho cAeJIarb BbIBoA, alro 3aBII0II-

rrocrlr A : I (2, 0) gln qellrpaJrr,Hoft rtorrrrtponnl'I rI BHelleutpenuoli rIoHrII-

poBnr,r? r,rclloJrbsyerroii n 1220-uunlr,rNlerpollo]I IIHCrpyrleHre' coBepIIeIIHo
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(Ilr'rr. 0. (ltrcrcltn I(oopAIlIlar nylloJla 11 TC"looli(lrra rllna 122()-

nlrrrrrrnn"r'puroro pc{lrcrttopa n Hpr'trrcnoir acrpoi[traIt'rccroii
o6ccPnaroprrrr AII UCCP

I,rAeHTI4qHbr. ornllqlre 3aI{JrIOaIaeTcfl B TOI\I' qTO B IIocJIeAHeI\I cJlyalae I} 3HaaIC-

Irrre yrJra 6 nan 6rr uJloAtlrcfl IIocrofIHHafI lloilpaBlta, paBHatI arctg f ' IIo-

AO611Lre ?r{e BbrBoAbr r\rO}r(HO CAeJIaTb I13 aI{aJII',Iaa saBlcl',l}IocTeit z: I (l' 6)

[rrl o6oux cJlyqaeB TIOHTI{pOBOI{'

Tanoe cxoAcrBo 3a3r,rcr,r1\rocrei A : / (/, 6) 1r z: I (l' 6) Aaer rloslloll{-

HocTb cr,rcTorry c fllt-v AJrfr IIeHrpaJILIIoii 1\IoHTI'IpOBItl{ IlclloJlbsoBaTL IIplIIle-

rrrrreJrI,Ho I{ reJlecltony c BHSIISHTpeHHoi:I NIoIlTupOnXoli tr'rua 1220-IIIIJIJII{I{grpo-

tsol.o r,lHcTpyr\reHTa 6ea nprlnquilllaJlbllol'O I{3I\IeHeHI',If fiacItaAHOI:I cxerrr',r BT'

a Jrr{rrrb rrpoBeAfl AorroJr}[lreJlbHylo Hacrpoiilty HyJIeBoI'o [oJIo]fienr'rs c]tBT-6'
tlro6r,r {oprrynrr (1) u (3) [oJrl{ocrbro co]lrlaJlll' Heo6xoAI'IrIo cJreAyrouce

ycJroRtre: ,,ornu 6 : 0 AJrfl ueHrpaJlblloii NIoI.IrI',{poBI{I{, To ArItI l22O-rrr',urlu-

I,ICTpORO.|O '.1'eJle0ltula - 6r : -ArcLg + '

Llacrpoiina cxentbr c lllt-v ua 1220-rrlrJlJll'IrlerpoRonl reJIecI(OIe o6ecIc-

qIl]]acTC,I CooTDeT0TByIoull]\I IJsaIINIIIbI}I col.JIaCoBaIII,Ie\t IIyJIeBbIx gua-terrtrri

d.r, r{llcrpyxlerlra lr C}tBT-0'
Cxclla cr,rcrellr,I aRTollarI'lrlecfioro BcAcIIIIfI liyrroJra c fI]t-V' ycraHoBJIeI{-

lloii rIa 1220-ruulrnlll\{erpolloll l{}Icrpyxlc}lre n HpAO AII CCCP B uprll{Ullile

ilo/(o6lla oilI'lcalllroii r,r,,it" ("0'' r[ur" 8) ' [lrr uprruoi{a }lylloJra 6auturt llcilo']rb-

YY,



BoBaEbr AB?rrareJrb Tr{[a MILJ*ZT r{ eJler(rpoMarutrEnr,Ift ycI'IJrIiITeJIr, rIrtra

EMv-50
B cxeue cIICTeIIIJ Beleul{fl I{yIIoJIa, ycrauoBJleggofi Ha l2Z}xwnuMerpo-

BOM TeJIecKoIIe, [oN{I{Mo aBTOMaTIIqecItoIo, [peAycl{oTpeHo ltHolloqEoe ynpaB-

Jrelrrre ABllraTeJIeI\{ rrpuBoAa r(yloJra.
I{s-ea HaJluarr,Ifl 6onr,ruux r{axoB}rx Macc nyrIoJIa BrrasI,ITerIbHo ycl{neHr,r

o6parglle cBflaII B CLIcreMe. llolrurto paHee yKaBalIHbIx ffieCTHoft OrpuqaTeJIL-

uofi o6paruoft cBflBfl IIo Ha[pfl]I(eHI,Irc EMy u ur6Hoft orpl'IqareJlbuofi o6pat-

Hofr cBflBfi IIo flepBoii rrpol{3BoAnoft uauprmenufl DMy, BBOAI{M6IX B IIoCJISA-

gr{ft KacKaA aJrenTpoHr{oro ycr{Jlr{TeJrrr, B cxeMe rrcrIoJILSoBaHbI: a) }HecTRafl

OTpI{qaTeJIr,Hafl 06paTuafl cBflaL, IIO Hafipfl)I(enurc EMY C I'IoIIoJIbsoBautrel{

o6ruor:rrra 9MV-OVa; 6) otce.rna rlo rolty fRopfl [BI'IIareJIfl C I'ICTIOJILSOBaHUeM

o6Mornr4 3MV-OVa.
flonr1ag cxeMa cr{creMril BeAer{nfl r(yrloJla ua 7220-\rwrJlr{MerpoBoM TeJIe-

Crt0IIe Br,raqr{TeJrbrro yCJIO}RIIeHa TeM, IITO IIpII yCTaIIOBKe CI4CTeMLI C II}(-V
qacTurrrro I{crIoJrrrBoBaua cyu{ecTBoBaBrtraE panee B 6amrre gilexTpuqecxafl

cxeMa ytrpaBnellllfl acI{IJXpoHI-IbIMI{ ABUTaTeJI.fi MLI trpl{BoAa RytroJI a I',I crBopoR

nyrroJra. ,fl,ouoluureJlblJble TpyAEoCTI{ 6rrnu csgaaull elqe C TeI\{, IITO ABIIIa-

TeJrtr nyrroJra r{ cTBopoH ycraHoBJreHIiI Ha IIoABT{EtHoft rracru Hyflona r4 rrrlTa-

rorcfl ToJrr,Ho rro TpeM ToHoBeAyIItrIIt\{ TpoJIJIefM. flponnafixa A0II0JIHI{T0JILI{bIX

rpolneft [paxT[qecxr4 rreBoaMo]r{Ha. B cB.trard c errrM SHaaII{TeJrbHo ycno}r{Eerra

cxerua BBar{MHbIx 6lonraporox B CI{cTeMe (uonuan cxeMa yupaBJIeHEfl Kyrlo-

.rou 122O-ur{JrJr}rr{erpoBoro reJrecxoIIa, BI(Jrroqalorq,afl cr{creMr,r KlroloqHol'o

ylpaBileH[s, AoIIoJIT'II4TeJILHLIS o6parnr're cBfl3ll 3MV u qeilII 6JIoI(upOBoIt'

B cTarl;e rre rIpI{BOATAICA) '

Bnonra clICTelIbI aBToMaT[qeofiolo y[pa]rneul'Ifi ItyIIoJIoM u 6iloltu ytrpaB-

Jrerrr{fl o6te4uueurr B crleqrraJlr,ubrft ml(a(}.

Peaynsrarrrr Haryprrbtx r{cflbrTaHrait CUCTeMr,r, [poBeAeHIlbIx n ItpAO AH

cccP, rro1asaJrr.{, alTo orra trBtrrfle"tcn pa6oTocloco6sofi rt o6ecrlecuoaeT coxpa-

Eerrue [ocraroqHo Br;rcogoii roalgocrl4 B pSIIISHIIII saAaq1a A : | (t, 6) upu

pa6ore B ilro6oM pe?fir,rrre (ne4euuc r4 r{aBe4errr{e), n nro6ofi }ra6JrroAael\rofi 06-

JraCTlI Ee6eCHolrO CBoAa, B TOM qI{CJIe I{ B paltoge aeEI4Ta. flplr aroU Tart7rte

rroATBepAtrJrr4cr, Bo3l\[o]nHocrl pa6oTr,I cIIcTeMEI BeAeI{I{fI KytIoJIa c oAIIoABI{ra-
.reJrrrrbrM IIpI{BOAoM IIpu coxpaHeIIItI{ AocTaTOqHoft TorIHoCTu pe1aegl{fl saAaqll

Ir orcyrcrBr{e Heo6xoArdMocrr,r B crrer(r{aJlr,nofi cncrelre IIepcHJIaAHrI nyrIoJIa B

ToqKe SeHI{Ta.

B uacronrqee BpeMrr cr{crer[a Be11enrlfl r(ytrorla c III{-V BBeAeHa B orlblrlryro

srrcrrJryararl?rm rra \220-ytrtwrl\{erpoBor\r reJrecxofle r ltpAo AH CCCP Rnn

gpoXOffiJ{eHI{tI AJII4TeJILIIT,IX }IaTypHI;IX UCIIbITarlUfi B pealbHbIX yCJIOBIIflX Ha6-

Jr roA()rrIIfl.

VI. CI{CTB}IA ABTOMA'TMqITCIiOI]O COIJIACOBAHI4fl }I}ICTPYMEIITA

u HynoJIA AJrrI BHEUEIITPIIHHOT4 MOHTI4POBI{trI TEJIECITOIIA c fltt-vl

Ha $ur. {0 cxeuarraqecnr4 npeAcraBJrer.rbr nyrloJr 14 TeJrecltofl n o6r,r'Ifloi'i

Brrerlorlrper{Hoft }IOHTLIpOBIIe (upuBeAeIIbI ABa CJIyqaf , L I 2, CI{eqeHlIfI Tpy-

6sr renecno11a orHocl,IrsJrb5oqacoBoit oou ,) u [oAo6Ho $llr. 5 - rpl{ CI{cTel\{6I

noopAlrHar (OXYZ, OX'Y'Z' Y OX"YU Z").
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B otnu.u{e or qeHTpalruofi, npr'r BHel{eHtpenuoi;r rrorlTrrpoBne reJrecnoua

a3I{MyTaJrbHLIe KoopArrHarLI oltHa rqeJIIt Ity[oJIa He 6ylyt coBrraAarb c a3r{-

NryTaJrbHbIMU noopAr{}laTaN{rl clleTI{JIa.

IIpu onpeteJreHr{r{ 3aBlrcur{ocreft A : I (1, 0) .!r z : / (1, 0) ueo6xo4r,r,no

Iltse0Tr,r IOIIpaBHy Ha BeJII{quHy I'I }IalpaBJIeHI{e CNIeu{eH]Ia tpy6H TeJIeoItoIIa

(o, rrrn a, ua {nr. 10).

tllur'. 10, (llrctcur,r HoopAr,ruar r(yrroJra ]r trJrccnorrit
no Bucqerrrpcruroii uonulponxe

Oupe4enur rroJro)fieHr{e paAr{yca-Beriropa r B paaHr,rx crrcrer\{ax HoopAr,rHar?

lvlolnHo nafir:r,r cJreAyroulr,re saBrIcLIIIocrrr, xapanrepr{Byrou{r{e cBfrBr, treE{/{y
aal,IN{yraJrr,Hbrrlrr{ roopAr{HaraN{r{ or{Ea x{eJrr,r fiyrroJra (A, z) u ar{Raropr4aJrrr-

Hr,rMr,r Hoop[r,IHaTaMr.I re;necxona (1, 6)

cos O.sin I -[Lg,,{ : /a\'
(cos6.cos t {, sin l/.sin g- sin 6 cosrp

*i, q ("o" d.cos t S i "i, ,)- sin b.cos q
lgz:

l'Ae (, - cl'reilIelrue ocu rpy6r,r TeJrecrtona ornocllTeJrbno .racororl ocr,r;

I - pacctorrHue, orcarl{TbrBaeN{oe BAoJrb tpy6rr TeJrecnoila or ocr,r ciiJroHeHrltt

Ao r(yrroJra.

B tr4ucruryTe aJrenTpol{exaHr,rxr,r paapa6orana cxer{a crrcreNlbr atsTolrar]r-
qecKoro lreAeHllfr I{yloJIa IIpuNreHr,rTeJILHo It TeJrecHony lro BHeqeHTpeirrroii
r{oHTI{poBrte.

Ha $r,rr. 11 npe4ctaBrrerra crpynrypuarr cxeNra rpeo6pa3onareJrfl ar{-

rlaTopr{aJrrrrrbrx rioopAI4HaT TeJIecHola B aB}Ir\,ryTaJrr,Hbre ItoopAr.rHaTr,r oriHa
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II{eJrI,I ItynOJIa JIpIIi\leHuTeJIbHO K RHeqeHTperrHorf rroHTprpOBIte TeJTeCHOIIa

(ilr(-vr).
B cxerue IIIt-VI CHI3T-1, CHBT-O pa6o'r.amr B pex{rrrre noopAr4Haropa,

CITBT-I, CItBT-cp - o pelfilrrre upeo6pasonareJrfl noopAr,ruar r CItBT-r4,
CI\BT-Z - B pexrmre nocrporrre"nn. MBT-{, MBT-2 u MBT-3 - lracurra6-
r.rLre rpauc$oprrarop6r.

Ha {ur'. 12 npune4eHr,r Ber{ropHbre Ar,rarpail{Mr,r, xapaxreprrayrcrqr{e Syr*r-
r[!t]r, Br,rroJrI{.setrbre orAeJrrHrllurr aJIet\regTaNrr{ nacltaAnoft cxetr,Ibr IH_VI.

lil alrpnmeulre [/, uponopqr{or{aJrr,Hoe paArrycy-BcHr]opy r, noAaercri Ha
o6lurorny uoa6yrrleHran CHIST-y. Vro,n rronopola po1'opa T onpeAeJrrrercr{
tlcJIr't'II4r'Ioi,i cMeIrIeHI{fI tz u I{oHcl'pvltrt{uHbIMtr lrapaMerpaMI,I TeJIecHora r4

I{yrroJra, llpu rroBopoTe CI{lJT-f Ha yroJr y Ha }rT,rxo[e rrMeeM rrpoeKqrrII
rleH]'opa r - I I,r ,'r,,: ,r. llatrpumenne, rrporropUr4ouatrlHoe l, [oc1]yuaer
Ha lrxoA cl{llT-6, rra Rr,rxol(o rrolopolo (rrpu uonopore Ha yror 6) r{MeeM
rrl ocnlr,rr4 Benropa I - r.r, n rz,, - t-2,, FTa }xoi1 CFtR'.f-r ilocryrraror [ra-
rrprrlr{eHr,rrr, trporop[r'tor]aJrr,Hr;re r]enropaN4 o.-ry, rr r,y,. flpu uonopoTe Ha
1't'or I rra uBrxoAe CttBT-f r,rMeeM rrpoeHruru ReHropa tx,y,: t.x,y, r{a oHBa-
'folruarrrrHbre octr HoopAlrr.rar i"r, r{ t'y,: t"y. IIa l}xoll C]tBT_q rroAa]orcfl
HarrprrlneHrrfl, rporropqr,rol{aJrr,Hbre Irer{TopaM *r,, tz,, IIpu 'r]oBopore Ha
yt'o.u 90'- g lra BrrxoAc CI{T3T-cp }rrvreer\{ npocrrqr{r.r ReHropa ra,2,: rxz Ha
a3l4MyraJrblrbre ocr,r HoopArrHar ry Lr rz. IIo gannHu rrpoenqui.i t,x u ry Ha
cI{BT-,'{ olrpcAeJrfielcfl rrexrop r,(y n orpa6a.rr,rnaercn yloJr, panrr"rft aarn-
Ivlyl'y uleJlr{ }tYrloJra, r rto rpoeHrulflM ryy r{ /'.\" Ha CIIBT-Z orpeAeJrrrercfr
\rl'oJr, Ila]rlrrri.i lteuurrloMy pacct'olHr,rrc oI{Ha lleJrl{ riyfloJra.

flpocreAull r[ynriquouaJllrlrile 3aBr,rcrrllocrr.r Harprr]r{enuii ua or[eJrrrHbrx
o6uo'r'xax l3'l' rracxailnoir cxourr III{,VI, Morrtr.lo y6epr,rlr,cl , .rro {yHHrluu,l: /(1, 0) r,r z: /(t, 6) loJrHocrbro coorBercl,Byro,l rprrBe[e]ru'rM ebrrtre
iraBr,r0trrl{o(,rr,*r (4) ,{ (5) .

flplr I,IofioJrr,3o]laI.rlrI,I ur,r('TeMr{ ar}Toilrar,.r,lqr)crio1.o rrcAeHnfr r{yrloJra
c III{-VI Ha cool'ue,Cl'uylorlu,rx ocrx l'eJrecxora yc.l.auaRJrr46arorcrr CHBT-,
u Clttll'I'-6, Ha rrplliloAax riyro,rra r,r rxropbr r{perrarcr CHBT-1 w CIlllT-2.
()I{J3T-1 lr (iF(1311-cp }do.yr 6r,rri, pac,orro}rreHbr n nru6or,r Mecre.

lJ na.rccrue yclrnnleneii V,, u v, Iroryr 6r,r,r'r, ncroJlb3onaHbr cxeMbl,
rro71o6rrr,ro rppluelrer{Hsrr\r R (,I:r(r.r.or}le c IIH-V. 

:

cr,rcrenra c lltt-vl{Brrrrercfl yHr,rRepcaJrr,uoii. oua rroxrer 6r,rrr, lrcnonrao-
ItalIa /UIfl ocHacTItI,I TeJrecliolIoB o6cepeatoprrir, paciloro?r(eHHr,rx s il106o1r
rIyHRre ua6rro4eur,rii. (Ilpu Dror\r rr&crpoi,ina Ha rpe6ye,l,ryro Itrr,rpory rrecra
ua6.nrogeulrfl Ao0rr.raeTorr ilpocl,riNr rroBopoToNr poropa CItBT-cp).

cxerra rplrrreHl,rNra n .nrc6orry cJryqnro uHeqeHTpeHuort uontlrpoBKr4, a
Tartlr{e Mo}r{er 6r,rtr, uplrl,reHerra I,I n cJryrlaro rIeHTpaJILr{oii l.rourrapooltr4 TeJre_
crtora (f :0). Xapaxrep u BeJrr,lrrrrHa clrelqeHr,rfl rpy6r,r TeJreonoila ytrrrrbrBa_
crcfl coortsercfllyrcilIr,rrr roBopororr poropa citBT-r (yIon uoeopora cltBT_y
oAHoBHaarHo orrpel\eJlrlercu ttorrcrpyr{Tr{rJrr6rrlr paBr\repalur reJrecnora }r
ttyno,ra).

Cxerrry IIIt-VI lIo?fiHo rreclioJlrr{o ytrpocrrrrr,, yuerrrrlruu no.rrr,ruecrno BT,
IlcroJr6Byerrbrx B IlIt (Sur'. 13). Be.rruur,{Ha cr,reqenlrl rpy6r,r reJrecHorra B
DTON[ CJryarae rrolr{er 6.srrr, ycrauorJJreHa -yrJroNr noBopoTa cI(BT-e, sHaqeHtr{e
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Horoporo otrpeAeJrfercfl coorHorrreHlleM I : arc sinf . HanpaBileH&Te: r'cMe-

qeur{rr rpy6nr TeJrecHorra otrpeAeJrrercfl Saaoft Br,rxoAHoro naupnx'eniin
CITBT-e, rocryrrarcu,elo Ea CHBT-f. i' I i :

Cucteua aBroMarr,{qecxoro BeAeHr{E nyrroira c II}{-VI rporxJra fiaSopardji,
Hr,re l{crlbrrauran (cxeur,r {nr. 11 v 73) u B uroue-r4roJre 1960 r. cruonrr,rpriuarh
Ha ABorllroN{ 400-nurnr,rruerpoBorr acrporpa{e n HpAO AH CCCP AJrfl npo-
xo}fiAeHr{r AJrr4reJrr,Hr,rx rrarypHbrx racurrr:asufi. Ha 40O-ura.rluuerpbnou 'tetie.

cnofle ycranoBJreua crrcrerra c II]t-VI, coorBercrByroqa.rr {ur. 13, uo gln crf}
uar orpa6ornrr Jrrrur oguoit aar.r1\ryraJrbnofi roopgrnarT.r - aauuyra frOtru
nytroJra .4, coorne'rcrBeHr{o Dror{y B cxe}re orcyrcrByror MBT-3'tt C}LBT:Z'.
CXEUTT YCIIJII'ITEJIfI I,1 I4CIIOJIHI{TEJIbHOIO ABI4TATEJIfl ATTAIOTUqTTT,T IICIIOJIbBVC-

l4brrvr B crrcreMe c fllt-V ({ur. B) . ' .' :

Br,Ieogr,r r ,

Pesyrrtarsr oilr,rruoii ar{ctrJroaraq Hfi cwcrel aBroMaruqecRoro Beneur.rff

nyrloJra c IrcrIoJrrBoBaHr.{eM fIIt ua ocuoBe DirenTpoMexanr{qecfioro MoAeJII{-

pyrcqero yctpoiicrna rr c r{crro.rrbaonaulreu nacKaArrErx cxeM BT rroBBoJIrror
cAeJIaTL OlpeAeJIeHHbre BbrBoAbr B oTlrotrreHnlll oHoESaTeJrI,Eo peltoMeHAyealofi
cxeMbL

Cxervrr,r Ha ocHoBe BT o6ua4aror prAor,r cyqecrBerrHblx nper4MyrrlecrB [o

B nepryro oqepegr, croAa orrrocaTc.fl rrpocrora Koucrpynqr{r4 }rr Bbrcon&.s

TotrHocTr, pertreHufl SaAaIIII. Hpoue toro, 6JIaroAapf r{crroJrrreHr{ro fl}t n nuge
r(acHaArrofi cxel,rbr BT ner Heo6xoAr{Mocru B AorroJrrrr{TeJrbHrJx cr.rcreMax A}I-
craHrlr.roHrroit uepe4aulr yrJroR t, d, A tt z,

Hax uonaeaJra olrbrrua.fl axcniroararlus fIIt-V lr fIH-VI, Her lreo6xogmrrocrl{
B crlel{EaJrbnofi cr,rcreue trepel{JraAHr{ nylroJra B Toqfie SeHr{Ta. orcmg,a BEaqr.r-

TeJIr,Ho ynpoulaeTcfl CxeNIa BeAeHlIfI ItyIIOJIa B I{eJIoM I{3-Ba oTcyr0TBl4fl cn0-
relrnr 6roxupoBon B pe,fir{rvre flepenJraAn[ nytrona.

ycranoBnori coorBercrByroqero yrJra Ha CItBT-p, crrcreMr,r c fIH-V u
fIH-VI Mo?ftHo trpr{Menrrrb x uro6ofi m[pore ],recra Ha6nro4eHufl; B eror\{ orno-
rIreHrrl{ cI{cTeIua Ha ocHoBe BT yuunepcaJrbna, sro Tan}*(e flBJrflercfl 6otr,uuru
rperllryqecrBoM cxeMbr no cparHeuuro c fIIt rsna MoAeJrr4pyroq,ero ycrpor,i-
CTBA.

B pea5rl61nre ar(cflepr{ilreHraJrrHoft rrpoBepxra crrcre]vrhr c IIIt-V ]ra Jra6o-
paropgol\{ Mar{ere B[rtIBJreEo, aITo omu6Ha crlcrejvlbr B perxegl{r{ aagau .4 :
:l(r,6), z: l(t,6) uplr g:cons[:45" B ocHoBHoM Ee rrpeBbrrtraer
LA : l_ 10', L.z: ):10'. Torr,no Jrr{rtrb B HenocpeAcrBeurrof,r 6nraeocrr,r
or 3eHI,Ira orur.r6xa Boapacraer, AoxoAr{ Ao LA : l- 30' ( L,z : * l5').

f{att nottaaaJllr HarypHbre EcflbrraHurr rr orr,rrHarr ancuJroaral{r{rr crrcreMbr
c IIIt-V sa LZ2}-uuJIJrI4r,IerpoBoM reJrecxorre !r cucreMbr c IIH-VI na 400-uu.n-
JrLrMerpoBoM rerrecnorre n KpAO AH CCCP AJrfl aBroMarr,rqecnoro BeAelrrrfl
nytIoJIa BrIoJIrre AocTaTOrrHo r{crroJILSoBaHtrrc Jrrrrlrb oAr{oABI{raTeJIbHoro upu-
uo4a orpa6orr{rr aBuMyra.

Cucreur,r c IIlt-V u IIH-VI pa6or:ocuoco6ntr s nro6orvr peE(rrMe BeAerrr{a
rI HaBeAeHpIfl npLI Ha6ilIoAerruu o6rexroR n nrc6oir o6nacrra He6ecuoro cBofla.
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Peay.nr,ra:rrr ucutrranuft rroBBoJrfror per(or[eHAotsarb cLICTeNIy aBToIrIarl{-

qeCHOro cOUIacOBaIII{fl BpaIqeHIIfl RyIIOJIa 1{ Ilepe]vlelqeHl'Ifl IIITOpLI c ABI{H{e-

HESM reJIecHoIIa Ha altBaropllaJlbHofi MogrupoBl(e c IIIt-V ItaH AJLtr cyule-

CTByrou{r.rx r{Hcrpyr\{eHroB B IIeHTpaJIbHoft r{oHTupoBIie, Talt I'I AJIfI rlHollb IIpo-

eHrr{pyeMErx.
Erqe 6ontureft ynr.rnepcaJrr,Hocrbro rrpr{MeHeHI{rI o6raAaer cr{crel\{a allro-

MaTua[ecRoro cotJracoBaHr,rfl BpalIIeHI{fl Ity[oJIa I{ nepel[etqeHr{rr IIITOphr C

ABr{}fierrr4eM reJlecRorla Ha aI(Baropl{aJIbHoft I\{oErI'IpoBHe C IIK-VI. CuCreua

c IIlt-VI flpur{eHr4r{a x rrc6ort Morrrr{poBrte reJIecxorra, 4tx nro6oro Mecra

Ha6ilroAeHufl.
floruunto aBToMarr4alecKolo colJlacoBarrr{rl 'rpy6r,r T'eJlecnotra }t oltHa u{eJlr{

r(yrroJra, clrcreMy c fllt ua ocHoBe BT uoxrno lrcrloJlb3otsarL r{ AJITI peIxeHI{tI

Apyrrrx BaAarr, CroAa or:uoc.trTcfl aBTor\,rarurlecltoe HaBeAeHI,Ie I{ Be[eHI4e olr1Il-

qecfir{x r4HcTpyNleHToB tr aHTeHH paAr{oTeJlecl{orloB Ha a3l{rlyTarr'Hoii r'IoH-

Tr,rpoBHe I{ pflA Apyrrrx BaAarr, c]rtl3a]rHblx c npeo6paso]lal{ltext c$epr.r'recnr'rx

HoopAr{HaT.
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IO. A. Ca6uulru, B. IL ErOpOr. cnCrc]"ra aBroMarrrqecftOro COrJraCOBarrIrrr

. Bnal'cHt{.g fivIrofla c ABItH{eriloM 'rcJrecxona ua sHDa'roplla.nrttoii lrotlrt'lponttc. I4ul.
ttpr,rrvrcrtoil attpotlna. o6c., 22, 275, 1C60.
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ECHOTf OBCEPBATOPI{I{
r.

U :}I]I4 PA'I]BJIE,H[,IIZ BC.OI/I JI bTI,

A. B. Bpyuc

/laetcn olrlcauuc cxcl{t,I, lor{aariBarorcr ocuoBrrr{e coornomenr,rrr Ir /[arorcrl peftoMeu-
AaIlJ.rI{ B orrronlcrrirrr nrr6opa flaparrerpoB ra6rparemrroro fiC-{r.r.rr,rpa.

A SI|LECTM, .lic EII-TER, by.4. V.lJruns.- 'Ihe scherne is described and the
principal rclations and also tecommendations on the selection of paramoters of a selective
1?C filtcr are given.

flpu uocr:poeHrlr{ pasJrr.{qHoro poAa aJrenTpoHubrx cxeM qacro rrprlxoAr4rcf
CTAJIITI4BATbCfl C HEO6XOAIIMOCTI,rc BbIAEJII,ITb }IJII{ IIOAAtsI{TI, CI{THAJI OIIPEAE-

ireHHoft qacrorbr. Han6o;ree pac[pocrpaHeHHL,rM N{eroAoM npr,rAaHr{fl cxe]\re
I4B6I,rpareflbHr,rx cBoficrn flBJrflercfl rrpr,rMeueHrre "r?C-{ilrnttpon.

Ilperauyrqecrno raKlrx rfunrtpoo - BosrvtoE(rrocrb l\ocrr.rmeHr.rfl cpaBIIE-
TeIILHO fIpOCTr,rMr.{ CpeAcTBar{I{ BbICOItOii I,r36upaTe,[I,HOCTr4 rrpr{ BeCLNIa Hr,I3-

li_Lrx qacrol'ax, il l)lr rio'r'opr,rx cTaIIorluTorr orIelIIr
'rJ)yArr0 o6ccrrc.rrn'r, ri tn 0o1r\r I() J\o6poTHocTl; Ha

llcaorralrorrr,r\ l,Ll-rtourypax. F{ponrc roro,
n l)IIr\r()n()nn(, /lC-t!r.rrrr,r'1lorr rro:lrroJrrlo'r' srraqll-

U,

Yz

Ou r'. 'l . ( l.rcrra (lrirr,'r'pa tlirr r'. 2. Oxo,ua 'rcrr,lpcxII.rr()q(,to l\4r)(-r'r'a

Te.lIbIIO yrlpocTl'ITt, lIlllIcII0III{o tIaOT0'Ii,I HacTpoiittu, l[.]ttr rlof o llocTa'ro(In0 .rIil-
rt elrr{TL leJr }lrrI{Itr,I con porul Jlcuu ii, nxo4RLI{IIx ll liolrTy p (rrt,u r,r.p a.

lj gauuoii c'f iITLc ltpl{Bo/Ir.trcrr orr}rcar.rr.{o po}fier{Tollrror.o r}iurr,tpa, flcpo-
olll)Oi,iIta HoTopoto IIa paBJILI(Irrrrro ar&CTOTr,r oOyx1eCTg,[leTCrr I{3r\{eneHIIer\4
1r'orrLIto oAIIoro rlaparlcrpa (tulropcrtoe crlr{l{c're.rrbclrro N 123267). 3lo 11elae'r
eIo TIpoCTLI$l B I,I3t'ollollJIoIrI{II lt rr.r6lutlr r} IrprIr{errcuy.lr. Ll I{aqecTlle flplrMepa
luoi{(rro rr prrBecrr{ pacupocrparrerrHyro ll rrpartrrrrre cxeMv du.irr,rpa .ru,i,a 2ll" gnx
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r,rsrOTOBIIeHI{fI HoTopoft Heo6xoAuMo [oA6EpaTL AeTaJII{ c TorlHocTbIO He HI{E{e

7%, a AJrfl trepecrpofiHr{ slurrpa raRoro runa seo6xoAltr{bl cABoeHHLIe trepe-

MeHHbIe colpoTr{BJreHr{fl BLIcoKofi To.IHoctr. cxeua {ranrtpa' [peAcTaBJIrIIO-

q,ero co6oft urecrlrlJleqtrfi ttloct, lrao6paxeua na {nr. 1.

OCgOBHLTe COOTUO111eHI{;I AJIfl arofi CXeltSr NIOE1IIO 11oilyquTb, 3al\{egfl'I 3I]e3-

I\y ct, cz, Rr.Ha ertBr{Balrenrntrit rpeyroJrr,Hr,rr( r{ [pr4BoArI cxeMy ]t qerllpex-

ilJleqet{y t\,IocTy, AJIA noTopoIto I{sBecTHbI coorHomeHvIfl }te}I{Ay aJIe}IeETaMI{'

Cxeua ra(oro Mocra trpl{BeAelra Ha {ur. 2.

Yt: (tr+R(L-rt')(l*q)t.
rz_Cr. p_fu.t \l - ir- Cr, - -- Rs,

,: *'{;*,; n: E+r* ^,; 
R: Rn; n: nt: i"

IrIs reOpur qerblpextroIlocHl{I(a IIsBecrHo ypaBHeuple ranoft cl{creMbl:

3Aecs

Ai:Ust: -Afi:Yz*Yr,
ltz:_!21 :_ye,
uzz: - (Yr-fY, -l- Yu),

Azs: Uaz: - (Yz * Iu),
Uaa: --(Yr*Yt -l-Yu),

lle aroro ypaBgerlrrg onpeAeJrflerc.E no3$+uqr{egr nepeAasu (orgomeHue

BbrxoAHoro Earlpfl)fierrufl I{o BxoAHor{y):

lat Ii ursI

lvw It azrl

n T; lY" Is YssI: 
11' v" a'4 '

[ 
1' vzz lzsl

I 1r Uaz Yss I

3secr Y r: n*m t !;i <, +Ai Y z : |; ,

a"LU,_N\
\--t""?- qr+nJ(1-z)(1*q)'

Ha {urlrp Mornuo rloJrofi{r{rr, I, : [, - g

lan vza 
I

E : )!]4p!. e\
lAn At'el

I lln ass I

v _l, q - Ep,

(c )

illl 
: 

llt',':!',i;; ll ll;ill

IIp, B6IcoHoouHoii narpyaxe
Tor4a

flpr.rpanuunas K :0, onpegenuu qacrory pe?r{exqrru ('tacrory Herrpo-

uycrauua) r,r neo6xoAlrMble coorHolxegl{fl Me}r(Ay aJleMe}Ira}lrr cxeM},I:

,,:+T{rffi,
P(1*q)

" - 4t4,-'1an'
416

(3)

t4)



IIs ypar:HeHrfl (2) c yuetou
rrepegaql{ {unrtpa:

(3) u ( ) MolI{Ho orpeAerllrrr, xoo{tpnquent

n-:(# -H{
(5)

Irle auanuaa BToro Bbrpa,fierrr{E (n uacronulefi ctarre He trprlBoAutcn)'

MolnHO cAenaTL BrIBOABI O6 Ourlrnaalsnrrx BeJIuq[Hax IIapaMeTpoB v{. pe-

nolreugona'rb cIle[ylou{ue llx 3HaqeHflfl: Q: Li p : (0,01 -+ 0,05);.

1 : (0,05 -.0,5).
4db
0

_2

-/,

qz 4J 4t 4r 0,[q7qlqtru J4J
o/rD,

Or.r. 3. r{actornas xapaxreplrcrlrxa (lunrtpa

B erolr clyqae Buaqerue xOe{{uquenTa trepeAarlu Mo}fler 6bIrL oupe-

tr1ereno no rpr6nuxrerrEofi ipopuyne

FIa {ur. 3 uplrreTleHa qacrornafl xapaxrepucrl{Ha {unrtpa. Ilapauetpr,r
cx0M6I: A:'L; P:0,01.

IrIa paccuorpeur.{rr ypauueulrii (3) u (4) Mo}ItHo cAeJrarl llblBo[, qTo"

trepectpofrmy {unrrpa rra pa3ur,Ie qacrorr,r nan6onee qe.recoo6pasl{o llpo-
HBBoAT{rrr rraMeueHrreNr napaMerpa l, rax Kar{ oH BxoArrr roJl6}to rJ IILIpalxerllre'

AJIfl O, I{, CJIe[OBareJrbHO, et0 rr3MeHeE[e r{e UOnne.let:iaa co6ofi neo6xo-

IIlrMocrr{ B JlorroJrHrrreJrr,Hr,rx uogcrpoff xax.
flapauetp I npouopqr,ronaJreu BeJrtrqtrHe conporrrBJrerrufl (nl -l- R2).

floatouy ilpar{rr{qecnu p\Jrfl rraMeHerrr{fl qacrorbr pe}Hexr{r4r{ B cxeMy BIIJIIoqa-

ercfl AotronHnreJrr,Hoe tre:peMeHHoe co[porEBneHr{e, rryHrr4pyroqee (l?1 + Rr.
OnncueaeMafl cxeMa xoporuo cornacyercff c aJrexrpour.roft naMrlofi, npr,r'rerir
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B()l|NlOII{FIO I{CIIOJIt,3OIJaHI{e aHTnBHLIX 3JIellleHTOB

rrlero Haflpfllr{eHr{fl Ha JIaN[[y.

fina uapuaura cxer{bl c lpr{Meuenr{er\r rpr{oAa
rpr.rr'. 4.

I\{ocTa Arfl iloAarllll rtrTalo-

14 rreHToAa r,r3o6paE{eHr,r Ha

(Dr'rr. 4. Ijaprallrr,r cxeMhr c rrpr,rMeueglrerlr

I{ [eI{TOAa

(Dl.rr. 5. Cxelra AByxJraryrlroBoro
ycr'rJn,rreJrfl c (pn.nr,rporu r.r raJrLBa-
rrr.r.tecxori cBflBhro MclnAy JraMrlarrn

rprrol(a

flepertpsrrr,re ilo qacrore - o. oflpeAeJrr{Tcrr A:rfl DTr,rx cxer.r no Soprryre

,r-0r,,,rlfW.^-t,1*,*t/ 1E,aAu;1a,171,-p;1,.,'

Cne4yer [oArrepnHyrs, qro rrepecrpofiHa pa6o.reit qacrorbr ranr.rM <16pa-

BOIU r{O}r{eT IIpor.rsBoAr{Tbcfl ToJrbr{o fiprr Br,rcoKooNrrroM BxoAe cJreAyroilIero
HacltaAa, rar{ HaH ypaBHeHr.rfi (3) u (A) roilyqeHbr rrprr ycJrorufi Iz: /s : 0.

C aroii Torrrr[ Bperrr4g oqeHr, y4o6ua rarr,BaHuarecnarr cBfrab $ulr,rpa c
.uaunol'i cJreAyrorqero HacRaAa. Cxeua AByxJraMrroBoro ycr{Jrrrreilfl c $r.rnr,-
Tpol\r I{ I'aJrbBaHuqecnoft cBflBbro Me}r(Ay JrarlrrraMr4 r4Bo6pax{eua na tfrar. 5.

15 71oxa6pn 1960 r.

Jlureparypa

l. B, II. Curopcxnii. O6rqar reoputr qerr,rpexflorrrocrrr(a. ]Iag. 1958 r.
2. It. 11 . ItaparrAr{er. Oupoucxo?r(Aerrrrrruuororilerlrx MocroBr,rx cxeu. Srextpu-

qecrBo, Ni 11, 1949.
3. 3. O. C a a x o o. Teopnr rr pacqer ua6upare;rr,ur,rx 1?C-cracrerrl. tr4ap. 1954 t.
1r. A. A. P n:: r u rr. Ocnonrr reopr{r4 }crrJlr{reJrbHbrx cxeM. L4ag. 1958 r.
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I'I 3 R E CTVTfl. EI P bIM C HO ff A C T P O(D11 3I4 q EC IT O fi O E C E P B A'T O I'I4 I{
Tou XXVI, 1961 r.

xP0HutiA

OtpyHrypa o6cepraropr.rur B cBrIa!r c rtopccr{orpo}r roNraurxrr uayqrlo-r,tccJIo/r,oBilroJIr,0l(r'rx
pa6or 6r,ua r{BMcHerra, rr n o6cepuaroplru pa6oraror rray'rlrrire orAc.rr,r: (rr'rrr'rrrrr Oo,rrnqa,
rl trtttuu iBCBA rI .rylralrrroc'reii, paArroacrl)olrornltr u nolocr|.reptr.

O rncgeuueru uropo.ii /{oJrrr{trocrlr r}aM. Ar{per{Top[r rro lrayrrrioi,i qac,lu rra r]Ty /IoirTnuoc'r'r,
rlil3llarrolr II. B. C:rcnrerrrto. B rnrar o6cepnaropr,trl nonrc.tt aac.ny;tttrltrr,ri,i AcrrreJIr lIayHrI rI

lt'cxtrIII{rI PO(DCP, nporfeccop, Aonl]op r[r'ra.-mareu. nayx 1]. It..llpoxo{r,cu. l[. ;\. (]aru,r
3ilItFlrtlJr (arlAllAarcnyro Ar{cccprarlrrro rra rcr(y <O uoueTlcuurr rrorroc{cpl,t ro llpcr.rrl r}IIo-
3IIIIIIIJX noalryulerrriil. B asarrnrr crapmero r{ayquoto corpy/\rrLrrta yrlcp}I{Acrr M. 3. Xox.rIoB.
Il t{)60 r. Ba(orrqrrJr acrr4parrrypy il. l\{. IIIaxorcuoi,i (aouHpau'r' AII Ta4xi. OOIr).

Aculrpartt rs l{rrrai,icrroii Ilapo4rroii Pccuy6.rnrur ll Illu-xyar'i (cncqr.ta.rrr,uocrb - 0rr-
:ttrtia (b.utrqa, irayqrrr,rii l)yuoroj(t{rcJrr, - 

rr.rrorr-riopp. AII CCCP A. l). Oelloprtr,rii) /\,ro1to'ruo
:|al{orlrlllr acnlrparrTypy r.r yclleiltro sarqrrTr.r.rr J{arrAr,rAaTcl{yro ArrcccpTaqr.lro rra re}fy <.[4cc;rtt:-

iloDalrlrc crrcnrporJ coJrrroqurrrx npory6cpaurlor c 60.rrrrroir Tlucncpcrrcii rr palpcrrtaroulcii
cu.uoio.

llo couraurcur'lo o6 gKnr'rBaJrerrrrroM o6Mouc yqeflr,rurr r,roli{Ay arta71curuJr'lrl nuvri OIIIA
tt (lCCIl r ccrrr'.n6pe 1960 r. n I{pAO AII COCP nprr6r,i.u ar\leplrrtarrcl{lrii yuorrr,rii 

^oli'r'olrl'. 3nplrrr (cueqr,ralsuocrr, -- coJrrrcqnan (tr.rarrria), a r; (illlA Irr,roxil.r t'o'rpyTqttr.rri o6r'op-
)]irropl{r{ r{arr1r{Jtiir {rra.-ua,rclt. rrayri A, A. Dotrpuyr (crrcqrrallrrocrr, -- drsuna ltoeg).

/[tpeHrop o6ccpraroprrr.r qrerr-Hol]p. AII CCCP A. L]. Cclcprrr,rii npxIIuIuaJI yqilorrro
u pa6oro Moll{Ayrrapo/Uroro crrMrro3r{yr\rir lro aBpoi (rlrraMrrqccr{IM ,B.rIerll{fl}{ I} 3BcBl{IrIJx arr'lo-
eQepax l Bapcrruc (tr{ra.tra).

C 29 arrycra rro 20 centn6pa u o6ocpuiiroprrrr rraxoArr,uorr l(lpoltrop I(paroucxoii ac'r'po-
ttouu.tccHorii o6cepraropur.r (Ilorl,crtan llapoTlrrax Pccuy6,nuna) upotlcccop Ii. B. Pi,r6rra.
(, iJO r.rrorr-n no 12 r'rro;rs o6cepnaroplro rrocerr.r.rra rray,rru,li; corpyArrr.Il{ o6copnarot)urr Otr71p-

irroiioo (LIoxocJrosar\Harr Pcorry6nr'ma) IJ. P5r;rqy1,t11s3a. ll 1060 r'. n o6ccptratoplllr Ilpoxoi(uJr
acrpor[u;tuecRyro npaxrrrny Ii. l{onauer (lio;rrapcxax llapo4nan Pccny6.uuna). 13 or,a6pc
l o6cepnaropr{rr rraxo4r.rJrcrr rrflc}rr "'llorrAorrcrolo Itopo.rrencxolo O6ulccrna upod)()ccrop J\4ati

l{pu (13e.rruno6prr:rarrrrlr), orr Br,rcryrrr{Jr c /(ofiJraAou <O6 o6paaolaIlIII 3neBA). lla o6ccltua-
roprrn c AoHxaAoM o <l1po6;renrax rrayrrornrrr Jlyrrur BLrcryrrl,rJr Ll . I\4yp (l3c,rruxo6prrraulrn).
o6ccpnaropuro rartlr(e fiocorrrJlr xpoipcccop f{;ri. Xeu (Haua71a), Irp .Ba.rax (Rotrropcxarr
llapo;1uaa Pecrry6llrna), ;pp Clrat (lIo.ru,cnal Ilapoliral Pocrry6rr.lia).

Ii 1960 r. r o6ooputrrol)]rro trprroJ)HaJrrr corpyArr]rrur [)rrl{a o6ccplaroplrii , ttay.lru-ttc-
(:.,1c/loBarc.rrLcfir.rx l.rrrcrrrrvror) 11 Apyt'Irx yupcxrAeflIlii cocP 4,ur o6ucrta orl,lroM, rlpol]('i(o-
rrr.rrr coBMecrrtrrx pa6ot, rroJlyqerrrrrr rra6,rrroAat0irr,uoro r{aropr{a.ua (fAO AII C(lCP, NII'}/,
,'tl'l/, IiaaaucHlrii, Ogcccnrrii, Xapi,nolcHrrir rcrcy/(apcrBorrbro yur{r}('pcllrorlr, 1'O14, A6a-
cuyruitrrcrarr rr Liropanarrcnarr o6ccltlaroplrn, Ocxrop at tpotluerttrtt Alt Ae(l(ll), t'40
At.[ ]/CCI], I{.rrcurryr rrplr.nu4uoii luorpnuuxu, All ,C(l()P, ,(a.rtt,uoucrt',ro,lrtr,rii rptt,,trta.,r

All (ICCP, rrayqrrrJo urlcrrruyrr,r Tapry rr Plrlrr tr gp.).
ll cusln c o6cyrrgcrnrcu npo6;rc*r, clfl3arrlrLlx o nporpaMluoii pa6otr,r tta 2,(i-lrcrpottou

pcr}r.nonropc, r o6ccpraTop:r.rt 26-27 nralr 1960 r.'. coctorr"rlocl' oolr('u(arlllc tto TptrltltrIr'ru

iRo:lllirM. Ii coucrqartr,ru, r{l)or{o rrily,rrrr,{y corpyllrlHr(or} o6copuiuoptru, rIprl}trI.utI .\rttac'r'r{e
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qnefl-nopp. Ai{ CCCP 3. P. ilIycrear (Acrpocoaet AH CCCP), qflerr-fiopp. AH CCCP'
B. B. Co6oren (JIIY), rulerr-Ropp. AII yCCP B. II. I{ecennv (Ogecca), rpo{' B. A. Itpar
(fAO AI{ CCCP), rpot!. A. fI. Maptruon, rpoip. E. B. Ityrapxrau, upo(p. E j A. Bopouqon-
BerbsMuuog (fAI4Ui), npo{. fl. fl. tr{HayuueHc (AcrporflrBlrqecraf ua6opatopur AI{
.llatn. CCP), NI. 11. Jlarpor (Ftasarr).

B reqerure 4960 r. corpyflHrrxrr o6cepnaropulr rprrtllMaflr{ ysacrfle B pEAe HayqHblx
nou$epen4rrii u coneuqaunfi: rrJrerryuril AcrpoconeT a AFI CCCP B MocnBe u Bunr,rtroce,
rrJreflylr ItI4CO a l{rrere, rrJrer{yrr l{ouuccun rro ilepe}rerrubrlu BBeBAaI{ s Pocrose-fla-Aorry,.
rorrtfcpenrllra Iro ]rarHrrro-ruApoArrHaMr{fie rrJia3Mbr n Pure, ctrenTpocftofir{qecxarr Rorr+epen-
ilrr n Jlerrnurpage, lronlpeperrqur.t tro ibuaflKe ryMauuocrefi u areagnoft actponolu.ur r Erc-

Ilaxarre, T6urucrr lr A6actyuanu, Bcecoroauoe coBeu{a}rEe IIo KocMrrqecfiI,rM ryrraM r iVlocxne,.
pacmltpenrrrrft trJrenyr\{ fior{rccrlrr rro paArroacrporroMrrl,I n trIocxnc, Bcecoroar'rrrft cr,ea4 BAIO'
l l{uere, a raitfl{e i} rrer{oropBrx Apyrr{x coBetrlanr.rflx tro orAeJItIrrrM rraysur,ltil E oprarlrl3a-
qrrofi rrrJr{ Borrpoca}I.

B noc,negrurc 4nr.r 1960 r. l o6cepraroprrr Baxonqerr lvrorTalr( peQfiefiTopa IIIyIcHI{ aKa-

Actrrrrra IlIai;iua. frasnoe uapa6oan.recr(oe BepxaJro pe$rentopa rrMeer AI{aMetp 2,6 ,r+

nprr {oriycuoM paccroffrur n 10 .,ra. B npxmorr {oryce trpeAycMorperr pEA r(opperqlroHlrrlr
cr{crer{. flouulro [pfiuoro ([onyca, peduemop 6yget pa6otarr, rar{}Ke B cr{creMax l(acce-
rpena,Flaclrnra r{ lryge. Peif.rrextop ycrauoBJreur1a r{orrrrrpoBne opurr4naflr,HororIItra-
rra irroqrrhrx npourr:reiinax, crorrrqrrx rra uorapnoil unat{oplre AuaMerpoM a 5,5 u, r{oropa.E

Bparqaercr Ea rrrApocrarflqecxux troAymr(ax. Hano6xa pe{rrenropa ua ua6rrogaeubre o66clt-
Tr,r ocyrqecrBJlfrercfi c rroMorr{bro aBToMarr{qecfiux cr{creM. B per}.rentope trpllMefielrlr ral{ffie

{orolrerpuuec(afi rrrArrpoBr(a ra o[rfirrecnrre cr{crcMlr KoMrrerlcaqlrl{ ruyrraii n (ponycIIporxu..

finlrmeulra reJleefiotra crrrxpourrBr{poBarrhr c ABtr}ReIrI{eM HytroJla.

[.nr y.uyuneHrrfi fiaqecrBa nao6paxenuii upeAyc].rarprilaerc.s u gamrer:iureM ycra-
romra gaofiuoro r:y6yca ire([rnenr:opa c upogynnoft; rprl DroM 6yger ocyrqecrBJrst'cx sJra-

crlrqrrax crrar, ty6yca c orBepcrrreM B rrrrope fiyilolra. floprynonr,noe flpocrpa]rcrBo non-

AuqfloHr.rpyercs. Ero reMtreparypa ArreM rroAAepffir{Baercrr tra ypoBlre orrugaeltofi uo.ruofi-
TeMtreparypbI. ,(ta yueusmeErrx rlarpeBa 6aursu coJTrroqr{brMr{ fiysaMrl Bce BAalrrle Barql{tr{eHo-

ctreqlraJrlEr,rMrl coJIIrqeaaquTrrErMlt rto3blpbr(aMr.t.
Petfrextop Eocrpoeu Ea locyAapcrBeurrou otrrrrxo-MexarruqecroM BaBoAe I4]I. Ol'Ily

[o flpoer{ry n troA pyRoBoAcTBoM rJraBHoro (orrcrpyRTopa reJrecr(otra, Jraypeara Jleulllrcxoit
rrpeur{r{ 6.It. I{oarrsucrraurr, R coaganlrn pe(pricxropa r Bcero cBEBaEIroro c Er{M Rot\{trJlel{c&

coopyxrenuft flprrflr{MaJrrr yqacrlle 6onee 40 aaBoAoB, Korrcrpynropcrrax 6ropo, rr&vtIlro-
nccJrcl(oBareJrr,cxrrx fiscrr{ryroB rr Apyrrax oplanuaaqufi Cosercnoro Coroaa.


